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b1.0.01 ®uaocodus

IInanupyemble pe3yabTaThbl 00y4eHHs 110 AUCHHUILIMHE

VYK-1. CniocobeH OCyIIeCTBIATh MOUCK, KPUTHUECKUI aHAIM3 U CHHTE3 MH(POPMAIIHH,
IPUMEHSTh CUCTEMHBIN IIOJXO/ U1l pELIEHMsI IOCTABJIEHHBIX 3a]1a4

YK-5. CnocoGeH BocipuHUMATh MEKKYIbTYpHOE pa3HOoOOpasue 00IIecTBa B COLUATBHO-
UCTOPUYECKOM, STHIECKOM U (PHIOCOPCKOM KOHTEKCTaX

Conep:xaHue TMCHUTLIHHBI

®dunocodus u muposos3penue. [Ipeamer dpunocodun, npupoaa GhuaocoGcKoro 3HaHUS.
dunocodckoe MUPOBO33pEHHE. 3aBUCHMOCTh MUPOOUIYIIEHUS U MUPOTIOHMMAHUS YEJIOBEKa OT
BO3HUKHOBEHUS M KpUCTAJUIM3AaLMU BeIMKUX (uiaocopeckux uueil. dunocodus kak obumas
metoponorus. Punocodcekas kapTuHa Mupa. Mecto u poib ¢puinocopuu B Kynsrype. OCHOBHBIE
byakun  ¢unocopun. Cranosinenue ¢unocobuu. OCHOBHBIC HANPABICHUS, IIKOJIBI
¢dmtocodun u sTamnel ee ucropuaeckoro pazButus. CTpykrypa punocodckoro 3HaHHS.

OcHoBHbIE 3Tanbl pa3BuTus ¢unocopuu. JpeBHerpeueckas ¢puiocopus U ee OCHOBHbIE
IIKOJIBl. AHTPONOJOTH3M M ATHYeCKHi parmoHanu3M Cokpara. OOBEKTHBHBIN HIEaTN3M
[Tnatona u ero yueHHe 0 rocyJapcTBe.
Owiocodekas cucrema Apwucrorens. Dwrocoduss SMOXM DIUIMHU3MA « CTOWKH, KHHHKH,
SMUKYpPEHLIBI.

Penurnosnenii xapakrep ¢unocopcekoit mpicnun CpeaneBekoBbs. [larpuctuka (ABrycTHH
bnaxennsrit), Cxonactuka (Ooma AKBUHCKHIA): UX OCHOBHBIE MPOOTIEMBI.

Qunocodust BospoxkaeHusi: TyMaHHW3M, HOBOE €CTECTBO3HaHHWeE, HaTypduimocodwus,
YTOIU3M.

Hayunas pesomouus XVII Beka, ¢opMupoBaHHe MeXaHHUKO-MAaTEPHAINCTUYECKON
KapTHHBI MUPA. DMIIUPU3M, CEHCYAIN3M U PALlIOHAIN3M.

®dunocodus Ilpoceemenus: Maen coumanmpHOoro mporpecca, Jleusm, Martepuanusm u
aTeu3M. KpUTHKa MPOBHJEHIMAIN3Ma, aHTUKIepukanu3M ( Bonbrep). Teopun oOmiecTBeHHOTrO
JIOTOBOpA.

Crnenunduxa Hemenkoit knaccuueckoit ¢punocopum.

OcHoBuble HampaBieHus ¢uiocopun XIX -XX BB.: MapkcusMm, uppaunoHanuzMm (A.
lonenraysp, ®@. Hure), HEOMO3UTUBU3M U OCTIO3UTUBU3M, SK3UCTEHIIMATIM3M.

Pycckas ¢punocodpus XIX — nauana XX Bekos: I1. f. Haanaes, penurnosnas ¢punocodus
(®. M. [Jocroesckuii, B. C. ConoBses, JI. H. Toncroit). ®unocodpus CepedpsiHOro Beka.

Yyenue o ObITUM U MaTepuu. YueHue o Obituu. KoHuenuuu ObITHS B HCTOpUHU
¢mI10copCKOil MBICTH: MOHUCTMYECKHE M IUTIOPATMCTHYECKHE KOHLENIUH ObiThs. DopMbl
OBITHSI, MHP KaK COBOKYITHOCTh W pealbHOCTh. CamoopraHuzanusi ObITHs. J[yXOBHBIH ypOBEHB
ObITHS: CYOBEKTUBHO- HHIUBUAYAJHU3UPOBAHHOE IYXOBHOE M OOBEKTHBHO-KOJUIEKTUBHOE
JTyXOBHOE OBITHE.

[ToHATHS MaTepHaIBLHOTO U HI€ATBHOT0. Pa3BUTHE TOHATHI «CYOCTAHIMSI» U «MaTepUs»
B UCTOpHUH (uiocodckoil Mpicnu» JIBikeHne u pa3BuTHe, quaiektuka. Knaccudukanus Gopm
JIBIDKEHUS M MX B3aUMOCBs3b. JleTepMUHM3M W HMHIACTEPMHHM3M. JluHamuuyeckue u
CTaTHUCTUYECKHE 3aKOHOMEPHOCTH. [TpocTpanctio, BpeMmsl. ®duocodekue u
€CTeCTBEHHOHAYYHbIE KOHIEMIIUU MPOCTPAHCTBA U BPEMEHHU.

Hayunsie, ¢punocodckre u peauruo3nble KapTUHBL MUpa.

dunocodekue mpobaemsl cozHaHUs. [IpoucxoXkaeHHe U CYIIHOCTh CO3HAHUS C TOYKH
3peHus pasHbix (unocodcekux cucreM. Ilonarue naeanpsHoro. CoBpeMeHHbIE MPEICTABICHUS O
CO3HAHWU UM TICUXUYECKOH nesTeNbHOCTH dYenoBeka. CosHaHuWe, mojaco3Hanue. KoHmemnius
KOJIJIEKTUBHOTO Oecco3HarenbHoro M apxerunoB K. HOxra. Camoco3HaHWe M JIMYHOCTb.
JlelicTBUTENFHOCTD, MBIIIJICHUE U JIOTHKA. MIHTEHIIMOHAIBHOCTh U Pe(IEKCUBHOCTh CO3HAHUS.
Coznanue u s3b1k. OOIIecTBEHHAs TpUpoia co3Hanus. [IpodieMa KOMMyHUKAITUH.

Co3znanue u nozHanue. Co3HaHUE, CAMOCO3HAHUE U JIMYHOCTb.



dunocodcekoe yuenue o mozHanuu. [lozHanme kak mpeaMeT (GumocoCKOro aHaausa.
[To3nanue, TBOpUECTBO, MpakTHKa. Bepa u 3nanue. [lonumanue u oobacHeHue.

PammonanbHoe ¥ HMppalMoOHaIbHOE B IO3HABATENbHON aearenbHocTU. [Ipobiema
UHTYULIUU.

[Tpobnema uctunbl. MctuHa kak mporecc. J(uanekruka aOCOTIOTHON M OTHOCHTEIBHOM
uctuHbl. Mctuna u 3a6nyxaenus. JlefcTBUTENBHOCTD, MBIILICHUE, IOTUKA U SI3bIK.

Hayunoe no3nanue. HayuHoe u BHeHay4yHoe 3HaHue. Kputepun HayuHoctu. Mneansl u
HOPMbI HaydyHOTo mno3HaHus. CTpyKTypa HaydyHOTro MO3HaHHs, ero MeTonsl U ¢Gopmbl. Poct
HayyHOro 3HaHusl. HayuHble peBoIIOLIMY U CMEHBI TUIIOB palioHanbHOCTH. Hayka u TexHuka.

Ounocodust npupoasl. Yenoek, obiecTBo, KyinbTypa. Yenoek u mpupona. I[lonstue
npupoasl. EcrecTBeHHas M HMCKycCTBEHHas cpefa oOutanusi dyenoBeka. OcobeHHOCTH
OHMOJIOTHYECKOr0 YpPOBHsI opraHu3anuu Matepuu. ['eHeruka u spomronus. Camoopranusaius B
)KUBOM M HeXuBOW mnpupoae. OTHomieHHus oOIEecTBa M MPUPOJbI: HUCTOPUYECKUE THUIIBI
[IEHHOCTHOTO OTHOIIEHus1 knpupoje. [lpupona u HayyHo-TexHHUeckuii nporpecc. buocdepa u
Hoocdepa. Konuenmus «konorudyeckoro ummnepatusa» H. H. Mouceesa.

CommanbHas  ¢uiocodus. OOmecTtBo u ero cTpykTypa. Harypanucrtuueckue,
UICATHCTUYECKNE W MaTepUAMCTHUYECKHE Teopuu oOmiecTBeHHOro ObITHs. OOIecTBEeHHO-
UCTOpUYECKasl TNPaKTHKa M JACSITEIbHOCTh KakK CHelu(UUYECKUN CIoco0 CyIEeCTBOBAHHS
oOuiectBa. ['paxaanckoe obuecTBo U rocyaapctBo. KoHuenuum Bo3HUKHOBEHUS TOCY1apCTBa,
€ro CYUIHOCTHU ¥ POJIU B )KM3HU 00IIECTBA.

dopMalMOHHAs U IUBWJIM3AIMOHHAS KOHIIETIIIUU, OOIIECTBEHHOTO PAa3BUTHSI.

YenoBeKk B CUCTEME COLIMANBHBIX CBsi3el. UeNoBeK U MCTOPUYECKHI Mpoliece; IUYHOCTD
1 Macchl, cB000/1a 1 HEOOXOAUMOCTb.

OO1recTBeHHOE, KOJUIGKTMBHOE W WHIUBUAYyalbHOE co3HaHUE. CTPYKTYypHBIE YPOBHH
OOLIECTBEHHOI'O CO3HAHUS: OOBIZIEHHOE U TEOPETUYECKOE CO3HAHKE, OOIECTBEHHAs] TICUXOJIOTHSI
U O0IIeCTBEHHAs UCOIOTHS.

Bbynymee uyenoBeuectBa. ['noGanpHble TpoOIEeMBl cOBpeMeHHOCTH. B3aumoneicTBue
UBUJIM3AIUHN U ClIeHApUU OYyIyIIero.

®duocopckoe yueHHe o0 uyenoBeke. Bo3HHMKHOBEHME U pa3BUTHE (UIOCOPCKOI
anTpononoruu. CMbIcn dyenoBeueckoro ObITus. CBOOOJAa M OTBETCTBEHHOCTh. YeJOBEK Ha
rpaHule Mexay noopom u 3inoMm. Hacunme u Henacunue. IlpenctaBieHus O COBEPIIEHHOM
YeJIOBEKE B Pa3IMUHbIX KyJIbTypax. [IpupogHoe 1 connanbHoe B CTPYKTYPE JIMYHOCTH.

IIpenoanaBarenan
KaHauaat punocockux HaykK, AJoueHT MypasbeBa MLE.

b1.0.02 Ucrtopus (uctopusi Poccuu, Bceod1asi HCTOpHS)

[Inanupyemble pe3ybTaThbl 00y4eHUs MO AUCHHUILIMHE
VYK-5. CiocobeH BocIpruHUMATh MEXKYJIBTYPHOE pa3HOOOpa3ue o0IIecTBa B COIMAIBHO-
HUCTOPUYECKOM, ITHUECKOM H (PrI0cOHCKOM KOHTEKCTaX

Conep:xaHue TMCHUILIUHBI

[lonstue «Ucrtopusi». CymHocTb, QOpMBL, (QYHKIMM HUCTOPHUUECKOTO 3HAHMSL.
MeTtononorus u Teopus ucropuueckoit Hayku. Mctopuorpadust.

Bo3nukHOBeHHE 4YenmoBedeckoro obmiectBa. [1epBoOBITHOE 00IMIECTBO M €r0 OCHOBHBIC
YepThI.

HpeBHeiimme umBuiau3anuu Boctoka. CrTaHOBIEHHME HW  Pa3BUTUE  AHTHUYHBIX
uuswinsanui. Teppuropus Poccun B cucreme JIpeBHero mupa..

[Tonstue «Cpenanue Beka», nepuomusanus ucrtopuu CpeaHux BekoB. Poxnenuwe u
pa3Butue deonanusmMa 1 GeogarbHOTO 00IIeCTBA, UX OCHOBHBIE YEPTHI M PU3HAKH.



Boctounbsle crnaBsHe HX XO3sMcTBO W oOmIecTBeHHble oOTHomeHus. OOpa3oBaHue
rocynapcta. Kuesckas Pyck B X—XI BB. deoganbpHas pa3apo0ieHHoCTh Pycu.

OOpa3oBaHne MOHTOJBCKON JEp)KaBbl, MOHT'OJILCKAsl AKCHAaHCUS. MOHTOJIO-TaTapcKoe
BJIaJbI4eCcTBO. JINTBA KaKk BTOPON LIEHTP 00BbeAMHEHUs PycCKHUX 3eMenb. CKialblBaHuEe €AMHOTO
Pycckoro neHTpann30oBaHHOIO roCy1apCcTBa.

Onoxa HoBoro BpeMeHM M €€ XapakTepucTuka. PazBUTHE NPOU3BOIAUTEIBHBIX CHIL,
BO3HMKHOBCHHME KAUTAIUCTUYECKUX OTHOIIEHUN B €EBpOIEHCKUX cTpaHax. dopmupoBaHue
HallMOHAJIBHBIX rocynapcTB B EBpomne. Benukue reorpapuueckne OTKphITHS U BOZHUKHOBEHUE
KOJIOHMAJbHOM  cuctembl. Pedopmarus, konTppedopmarus, Peneccanc. Bypikyasubie
pesosronnu. Jnoxa [Ipocsemenus. [IpoMbIIEHHBIN NEPEBOPOT: €T0 MPEANOCHIIKH, OCHOBHBIE
M300peTeHNs], COLIUAIIbHBIE I1OCIIEICTBUSI.

OCOOEHHOCTH TOJIMTHYECKOTO pa3BUTHS MOCKOBCKOTO TocyaapctBa B XVI  B.
CraHoBieHME M  pa3BUTHE poccHuilckoro camojepxaBusi. (OCOOEHHOCTH  COLHUAIbHO-
9KOHOMMUECKOT0 pa3Butus Mockosckoro rocynapcrsa B XVI B. Cmyra Hauana XVII B Poccun.
[TpenmnochlIKu  CKIaIbIBaHUS POCCUHCKOTO abCONOTU3MA U €ro OCOOEHHOCTH. ODBOIIOLUS
poccuiickoro camoepskasusa B X VIII B.

HamoneonoBckue  BOMHBI M HX  COUUAIBHO-TIOJMTUYECKUE  IIOCIIEICTBHUS.
Pepomtonionnsie coobitust 1830-1840-x rr. B EBpore.

Pedopmbl m peakumss B mapcrBoBaHume Anekcanapa . JlexaOpucrckoe IBUKEHHE.
PeakimoHHast BHyTpeHHSS NOJIUTUKA U OOIIECTBEHHOE JIBHXKeHHE B Poccuu BO BTOPOil ueTBepTH
XIX B.

Crpanbl EBponsl u CIIA Bo BTOpo# monoBuHe XIX B. 3aBepuieHUE MPOMBIILIEHHOTO
nepeBopota. EBporneiickuii kononnanu3m u oduiectsa Bocroka, Adpuku, Amepuku B XIX B.

Pedopmbl Anekcanzapa II. YckopeHHas MoaepHHM3alMs POCCHMCKONH SKOHOMHUKU H
obmectBenHon xku3Hu. Kontppedopmsr Anexcannpa . Uneiinas Goprba u 0011€CTBEHHO-
nojauTHyeckoe JBmxeHne. Koncepsatopsl, 1udepaisl, paaukaibl BTopoi moiaoBuHbl XIX B.

Benymue crpansl 3anmana HakanyHe [lepBoii MUpPOBOI BOMHBI: 9KOHOMHKA, MOJUTHKA,
MEXyHapoAHble oTHOIIEHHs Ha pyoexxe XIX—XX BB.

Poccus B Hawane XX cTONETHSA: SKOHOMHUKA, COLMAIBHBIE U MOJUTUYECKHE OTHOILICHMUS.
ITepBas pycckas pesomrouns 1905-1907 rr.: nmpuumHBI, 3a7a4n, XapakTep, IBHKYIIUE CHIIBI,
OCHOBHBIE JTallbl, UTOTH.

Ilepags MupoBas BOWHA: IPUYUHBI, XapakTep, WUTOrH. Yyactue Poccun B BOMHE.
®eBpanbckasd u OkTssOpbckas pepotonuu. Co3aaHue rocyapcTBa HOBOTo Tuma. I'paxkiaHckas
BoitHa. [lonnTHKa «BOEHHOTO KOMMYHU3Ma» U ee pe3yabpTaTsl. [lepexon k HOIly

Hrorn IlepBoil mMupoBOW BOIHBL. MeXIyHApOAHBIE OTHOLICHUS MEXKIYy MHUPOBBIMU
BOMHAMU.

[Ipeononenne nocieBOCHHOro Kpu3nca B 3amajgHoi EBpone. MupoBoi S3KOHOMHYECKHI
kpuzuc 1929-1933 rr u ero npeogonenue. ToranutapHele pesxuMbl B EBpore.

O6pazosanne CCCP. Ero nomutnyeckue, 5KOHOMUIECKHE, COITHATBHBIC TTOCIIECICTBHS.

VYcranosnenue pexxnma M.B.Cranmuna. Kypc Ha CTpouTenbcTBO coluanu3Ma B OJHOMN
cTpaHe u ero mnocienctBus. ColualbHO-3KOHOMHUYECKHE mpeoOpa3oBanus B 1930-e rT.
®opMupoBaHuE LIEHTPATU30BAHHON 3KOHOMUKHU U TOTAIUTAPHON MOJIUTUYECKON CUCTEMBI.

Mexnynaponnsiii kpuzuc 1939—1941 rr. [Ipeanocsinku u xox Bropoit MUpOBOiIl BOMHBI.
Benuxkas OteuectBenHas BoiiHa 1941-1945 rr. Ilpuunnsl u 3Hauenue Ilo6ensl. Mtorn Bropoit
MHpoBoM 1 Bennkoit OTeuecTBEHHOM BOWH.

@dopMUpOBaHUE  IOCIEBOCHHOTO  MHPOBOTO  COOOIIECTBA U HOBOM  CHUCTEMBI
MexyHapoaHbix otHomeHui. [TocneBoennoe pazputue CCCP. Onoxa «XoJ10JHOH BOMHBI.

CCCP B mepuox mmOepanu3auuu. XpyLIeBCKas «OTTEMENb» B  OOIIECTBEHHO-
MOJINTHYECKON KU3HM CTpaHbl. [IpeoOpa3oBaHuss B SKOHOMHUKE U COIMabHOU cdepe B 1953—
1964 rr.

Tpancopmanusi KamUTATUCTHIECKON CUCTEMBI BO BTOopoil mosioBuHe XX B. Ilepexon
MOCTUHAYCTPUAIBHOU MOJEIN SKOHOMUKU. EBporelickast HHTerpanus.



HTP u ee commambHO-’KOHOMHYECKHE TOCIEACTBUS. JKOJOTHYECKHE IMPOOIEMBI.
[TpoTuBopeuns npoiiecca riodaan3anuu.

[Tonutuka mnepecrpoiiku. CoLUanbHO-3KOHOMUYECKHE W TOJUTHYECKHE TPYAHOCTH
pazButusi CCCP. ObGocTpeHue HalMOHAIBHBIX OTHOIIEHWH. PaspyieHne MHpPOBOW CHCTEMBI
couvanusma. llomutnueckuii u 3koHomMmueckuil kpuszuc 1990-1991 rr. Pacmang CCCP.
O6pazoBanue CHI'.

PagukaneHble conmanbHO-3KOHOMHUYeckue pedopmel B P®. CraHoBieHue HOBOM
poccuiickoi rocynapcrBeHHocTd. Koucturyuusi Poccuiickoin ®depepanmun 1993 r. u ee
OCHOBHbI€ nosoxenus. [lonutuueckoe pazsutue Poccuu B 1990-¢€ rr.

Buayrpunomutuyeckoe paszsutue Poccum B 2000-¢ rr. BHemHenonuTthueckas
JIeATeNIbHOCTh Poccry B yCIIOBUSIX HOBOM M€ONOJIMTUYECKOW CUTYaLIMH.

I'moGanm3anusi MUPOBOTO  DKOHOMHUYECKOTO, MOJUTUYECKOTO U KYJIBTYpPHOTO
pocTpaHcTBa. MexayHapoAHble opraHu3auuu U JBwkeHus. IIpobiema pasopyxeHus Hu
paBHOBecHsI B cOBpeMeHHOM mupe. [IpobieMsl Teppopusma, cenaparusma U HalluOHAIU3Ma.

IIpenoxaBaresb
KaHIuJaT UCTOPUYECKUX HAYK, noueHT Bamyes /[.B.

51.0.03 OcHOBBI MIPOEKTHOT0 MEHEIKMEHTA

IlianupyemMble pe3yJibTaThbl 00yYeHHsI 0 JUCIHILIHHE

YK-2. CnocobeH ompenensaTh Kpyr 3ajJad B pamMKax IOCTaBICHHOW IEIM U BBHIOMPATH
ONTUMAJILHBIE CIIOCOOBI MX PEIICHHUsS, UCXOJIS U3 JCHCTBYIOIIUX MPABOBBIX HOPM, HMEIOIIHXCS
PECYPCOB 1 OrpaHUYEHUI

YK-3. Cnioco0GeH OCyIIECTBIISATh COIMATBHOE B3aMMOJICHCTBHE U PEaTM30BBIBATH CBOKO
POJIb B KOMaH 1€

YK-6. CnocobGeH ympaBisiTh CBOMM BpPEMEHEM, BBICTpAaUBaTh M PEaJM30BHIBATH
TPAEKTOPHUIO CAMOPA3BUTHS Ha OCHOBE MPHHIIUIIOB 00Pa30BaHuUs B TCUCHUE BCEH KU3HH

Conep:xaHue TUCHUILTUHBI

Hcropudecknil acieKT MPOEKTHOIO MEHEKMeEHTa. [loHATHE M CyHIHOCTH IPOEKTOB.
ACIIEKTbI MPOEKTa: CPOKH, OIOJKET M KayecTBO pe3yibTaTa. KitoueBble MOHSTHS MPOEKTHOTO
YIpaBIEHUS: IPOEKTHAs W ONEPALlMOHHAs JESATENIBHOCTb; IIPOEKT; MEPONPUATHE IPOEKTa;
nporpaMMa IpOEKTOB; MOPT(ens MPOEeKTOB U MporpaMM. Pasnuuus Mexay yrnpaBiIeHHEM
PYTUHHOM U MPOEKTHOM AEATEIbHOCTBIO, IPOLECCOM U MPOEKTOM. JKM3HEHHBIN LUKI IPOEKTA.
QyHKINH YIPABJICHUS IPOEKTOM. THITBI IPOEKTOB.

[Ipennocsuiku OpraHu3anuy IMPOEKTHOM AEATEIbHOCTH B TOCYAAPCTBEHHOM CEKTOpE.
HarnmonanbeHelil, mpuoputeTHble U ¢eaepanbHble TPOeKThl B chepe oOpa3oBanus. Tumomaorus
POEKTOB B cepe obpazoBanus. CTPyKTypa CUCTEMbI YIPABJICHUS IPOSKTHOH 1S TeTbHOCTHIO B
chepe obpazoBanusa. CyObEKTHI YIPABICHHUS MPOSKTHON IesaTenbHOCTH. [Iporiecchl ympaBieHust
B IPOEKTHOW JesATenbHOCTH. OCOOEHHOCTM W 3HAYMMOCTh OO0ECIEUMBAIOLIMX IPOLECCOB
CHCTEMBI YMPAaBIICHUs] TPOEKTHOM NESITENbHOCThI0O B chepe oOpazoBanus. HopmatuBHas 6aza
YIPaBIEHUS NPOEKTHOU JEATENBHOCTHIO.

Mertona yueOHbIX TTpoekToB. [loHATHE U Kinaccudukaius ydeOHbIX MpoekToB. CTpyKTypa
yuebHoro npoekra. TpeGoBaHUs K BBIITOJHEHHIO Y4eOHOro mpoekTa. Cucrema OleHKH y4eOHOro
IIPOEKTA.

Nunnmanus npoekta. llenenonaranve B mpoekTHOW pAesitenbHOCTH. KauecTBeHHBIE
KpuTepuu BeiOOpa mpoekta. KonnyecTBeHHble kpuTepuu BeiOopa mpoekta. OnpeaeneHue mniaHa
npoekta. Hauano nuaHupoBaHMs: mepedeHb JeHCTBUM M uX B3auMocBs3b. (CereBoe
IUTAHUPOBAHME: COCTABIICHHWE CETeBOro rpada MpoeKTa, BBISIBICHHE KPUTUYECKOTO IYTH H



pE3epBOB BPEMEHH BBITIOJHEHUsI OTIENBHBIX paboT mpoekra. KamenmapHoe miaHupoBaHUE
npoekToB (auarpamma ['anTa). [InanupoBanue pecypcoB B npoekre. Crenudukanus npoeKra.

Pa3nnune Mexay NpOEKTHBIMU M OPTaHMU3allMOHHBIMU CTPYKTypaMu. THUIIBI OpraHu3anuu
IIPOEKTOB: MHTEIPUPOBAHHAs CTPYKTYpa, HE3aBUCHUMas CTPYKTypa M MaTpU4Has CTPYKTypa.
[IpeumymiecTBa M HEIOCTATKU 3THUX CTPYKTYp, Hambosiee yacTblie cepbl UX MPUMEHEHHS.
JlomxHocTHBIE MHCTPYKUUH. ['paduk GyHKIMOHATIBHBIX 005S3aHHOCTEH.

Yro mpencraBiuser coboi  komaHaa.  [IpUHOMIBI  OpraHU3alMd  KOMAaHJbI:
LIEJICYCTPEMIICHHOCTD, CIUIOYEHHOCTb, OTBETCTBEHHOCTh. KOJIMYECTBEHHBI U POJIEBOH COCTAB
komanbl. KauecTBa koManaHoro urpoka. Coznanue koman sl Crieruduka mpoeKTHBIX KOMaH]I.
HaBbiku pykoBogutesnsanpoekra. OpheKTUBHAs KOMMYHHMKAIMs € MOAYMHEHHbIMU. HaBbiku
3 PEKTUBHOTO pemieHus] KOH(PIMKTOB MEXIY UYJICHAMHU MPOEKTHOW KoMaHabl. D dexkTuBHas
MOTHBALMS IOAYNHEHHBIX.

VcTounuku u opranuzanys GUHAHCUPOBaHHS MPOeKTOB. CMmeTa U O10KeT, PMHAHCOBBIN
IUTaH IIPOEKTa. BIO/PKEeT Kak MHCTPYMEHT YNPaBIEHUS MPOEKTOM. Bupl 3aTpaT Ha peanu3anuio
npoekta. [losranHas oneHka O6ropkeTa IpoeKTa B MPOLECCE €ro NoAroToBKU. McxoaHble nanHble
JUIsL OLICHKM IIpoeKTa. MeTonbl OLICHKM «CBEPXY BHHU3» U «CHU3Y BBepx». Pacxonsl 1o
KalUTaJIbHBIM U TEKYLIUM ONEPALUSIM.

CyIIHOCTh M pOJIb y4eTa U KOHTPOJS IpoekTa. Meronsl ydé€ra M KOHTPOJIS MPOEKTa.
BripaboTka KoppekTupyrommx Bo3aeicTBuil. TaiiM-mMeHemKMeHT mpoekta. KonTpomb 3a
BHECEHUEM MU3MEHEHU B IIPOEKT.

OyHKUMS PYKOBOAMTENS INpoeKTa Ha 3aBepuiatoimieM dTane. Ilponecc 3aBepiueHuUs
npoekTa. Pocryck KomaH[ipl, paboTaBIleil HaJ MPOEKTOM. 3aKpbITHEe OaHKA JAaHHBIX MPOEKTa.
3aBepiieHre paboT. 3aBepiuaromias MPOBEpKa M MOJABEACHHE UTOroB MpoekTa. CoxpaHeHHe
MaTepHaJoB, UMEIOUINX OTHOIIEHUE K NpoeKkTy. OCHOBHbIE MPUHIMIIBI OLIEHKU 3()h(HEKTUBHOCTH
npoekToB. McxoaHble naHHble i pacuera 3¢(HEeKTUBHOCTH MPOeKTOB. OCHOBHbBIE MOKAa3aTEeNIH
3 pexTUBHOCTH MpoekTa. OneHka 3¢phekTuBHOCTH npoekTa. [locTnpoekTHas oleHKa.

IIpenoaaBarenan
KaHIMJIAT TIeJarori4eckux Hayk, noreHt M.B. TyGepo3osa

b1.0.04 KyabTypa pe4yn 1 0CHOBbI KOMMYHHKALIMHU B MOJHMKYJIBTYPHOIi cpeae

ILnanupyembie pe3yJbTaThl 00yUeHHUs 10 TUCHHILIHHE
VYK-4. CnocoOeH OCyIIEeCTBIATh AETOBYI0 KOMMYHHUKALIMIO B YCTHOM M HHUCHbMEHHOMN
¢dopmax Ha rOCYyJapCTBEHHOM M MHOCTPAHHOM (BIX) SI3bIKAX

Conep:xaHue TMCHUILIHHBI

[lonsiTHE pedeBOro 3THKETa U €ro HPaBCTBEHHBIE OCHOBBI. 3alIOBEAU PEYEBOIO ITHUKETA.
OTuKeTHbIE (OPMYJIBI 3HAKOMCTBA, MPEICTABICHHS, MPUBETCTBHS M NpolnaHus. PopmyIibl
PEYEBOro 3TUKETA JJIsl TOP’KECTBEHHBIX CUTYallUl, CKOPOHBIX CUTYyaluil. DTUKETHbIE (HOPMYIIHI,
UCTONb3yeMble B JienoBoi cutTyanuu. OcoOeHHOCTH oOpalleHusi Kak (OpMYyINbl JeJI0BOTO
OTUKETA. ['paMMaTH4YeCKHe CpeICTBA BBIPAKEHHMS BEKIMBOCTH B  PYCCKOM  SI3BIKE.
HarnronanbHbie 0cOOEHHOCTH PEeueBOro ITHKETA.

[lonsiTe KyabTyphl pedd. XapaKTepUCTUKAa OCHOBHBIX aCIEKTOB KYJIbTYpbl PpeyH.
JlutreparypHast HOpMa Kak OCHOBA, oOecrieuynBaromas KOMMyHUKaluio. [yt ycBoeHHs HOPMBI.
Cucrema HOPM B pycckoM si3bike. Opdosnuueckue HOPMBI COBPEMEHHOI'O PYCCKOTO S3bIKA.
XapakTep ynapeHuss B pyCCKOM sI3bIKE. AKLEHTOJOrn4ecKkue HOpMbl. OCHOBHBIE TEHACHLIUU B
pa3BUTUU aKLEHTOJOTUH.

ITonsTHE IUTEpaTypHON pe4Yu KaK OCHOBBI YCTHOM M IIMCBMEHHOU peuu. [{uanormyeckas
peub. YcioBus Auamoruyeckoro oOuieHus. Buabl nuanoroB. KoMMyHHMKAaTHBHBIE TEXHUKHU
BefieHus1 auanoroB. HesepOanbHble cpenctBa oOmieHus. KyiabTypa MOHOIOTHYECKOH peuwu.



OcobenHocTH MOHOJIOTHYECKO peun. CTpykTypa (IOCTpOSHHE) MOHOJOra. 3allOMUHAHHE U
npousHeceHue peur. Purypsl MOHOJIOITMYECKON peUH.

[Ty6nuynoe BbIcTymieHHe. XapakTepuCTHKa myonuuHoi peun. IloaroroBka K
BBICTYIJIEHHIO. Buasl nmyOnmuHbIX BbIcTymuieHMH. IleperoBopsl m meperoBopHbIM mpolecc.
HenoBas Oecema. Buapr nenoBwix Oecen. IlomroroBka k Oeceme. Cosemianme. Kynbrypa
Tesie(pOHHOTO pa3roBopa. Pa3sroBopHas peub U ee s3bIKoBble 0cOOeHHOCTH. KOMMYyHUKAaTHBHBIE
KauecTBa peud. JIekcuueckrue HOpMbl COBPEMEHHOTO PYCCKOIO S3bIKA.

[lonsiTE MEXKYJIBTYPHOH [€JI0BOM KOMMYHHKanuu. HanuoHanpHbIE 4epThI JEIIOBBIX
mojen. JleroBoe noBeIeHUE POCCUSH.

Bo3HukHOBeHHE  NHCBMEHHOCTHM Yy  cinaBsiH. Mcropus  pycckoro — aindaBuTa.
[IpocBetutenbekas aearenbHocth Kupuiuia u Medoaus. [Tpunmuns! pycckoit opdorpaduu u
NyHKTyauuu. [IMcbMeHHBbIN Hay4HBIM TEKCT U ero si3bIkoBoe oopMieHHe: aHHOTalus, pedepar,
peleH3usl, OT3bIB, KypCOBbIE, KBaJIH(PHKAIIMOHHBIE PAaOOTHI W 1p. |’ paMMaTHUECKHE HOPMBI
COBPEMEHHOTI'0 PYyCCKOTO fA3BIKa.

OcoOeHHOCTH AET0BON MEPenHUCKU. XapaKTePUCTHKAa COBPEMEHHOTO JIENOBOTO IHCHMA.
Bunp! nenoBeix nucem. O6mue npasuiia ohopMIeHUs T0KYMEHTOB.

Tunel pexnamel. PekiiaMHbIA TEKCT UM €ro CTPYKTypa. S3BIKOBBIE CPEACTBA PEKIAMHBIX
TEKCTOB. [IpueMsl A3bIKOBOM UTPBI B PEKIIAME.

IIpenoxaBaresb
KaHIUAaT (PUIONOTHISCKUX HAyK, MOIeHT PenkkoBa A.T.,
KaHauAaT (pUIoIorudeckux Hayk, noueHt Tpybaesa M.H.

B1.0.05 UnocTpaHHblii sI3bIK

I[lnanupyemsble pe3yabTaThbl 00y4eHHs MO AUCHUIIIHHE
YK-4. CrnocobeH OCyIIeCTBIATh ACTOBYI0 KOMMYHHUKALIUIO B YCTHOW WM THUCHMEHHOMN
dbopmax Ha TOCyAapCTBEHHOM M HHOCTPAHHOM (BIX) SI3bIKAX

Conep:xaHue TUCHUILTUHBI

B npouecce ocBoeHMs AUCHUIUIMHBI 00YYarOIUECs] COBEPIIEHCTBYIOTCS MO CIIETYIOLUINM
HaIpaBJIEHUsAM: (POHETHYECKAsi CTOPOHA S3bIKA; JIEKCMUECKUH MUHUMYM (TIO3BOJISIOLINI pemaTh
3aJaud  JIeJIOBOM KOMMYHUKAllMM Ha HWHOCTPAHHOM f3bIKE); T'paMMaTU4YEeCKHE HAaBBIKU
(obecrieunBaronie KOMMYHHUKAIMIO JEJIOBOTO Xapakrepa 0e3 UCKaXEeHHs CMbICIa IpH
NUCHbMEHHOM M YCTHOM OOIIEHUH); OCOOCHHOCTH MEXKYJIbTYPHOTO B3aWMOJIEHCTBHUS, MpaBUiIa
pPEYeBOro 3THUKETA; YCTHasl peub (Jualornyeckas ¥ MOHOJIOTUYECKask peyb, OCHOBBI MyOIMYHOMN
peun); ayaupoBaHHe (IIOHMMaHUE JUAJIOTMUYECKOM M MOHOJOTMYECKOW pedM); YTEHUE; MUCHMO
(yMeHue JOrMYecKM M TpPaBUIBHO B TIpaMMaTHdeckoM M op¢orpaduyeckoM OTHOLIEHUSX
CTPOUTH MHUCbMEHHBIE BHICKA3bIBAHNUA).

JluciunianHa CTPYKTYpHpOBaHAa MO 8 OyioKaMm, KaXIblid W3 KOTOPBIX COCTOUT U3 4
NPAaKTUYECKUX AayIUTOPHBIX 3aHATHH, OOBEIMHEHHBIX OJHOH TEMOW, M CaMOCTOATEIbHOMN
paboTHI.

IIpennogaBarein

JIOKTOP (PUIIOJIOTHYECKUX HayK, noueHT B.C. Anipees
accucteHT kadeapsr JI.B.Ilymkapesa

accucteHT Kadeaps! lHunsruna A.M.

b1.0.06 ®u3nyeckas KyJabTypa H CIOPT



I[lnanupyemble pe3yabTaThl 00y4eHH s M0 JUCHUNINHE
YK-7. CnocobeH momiepXuBaTh JOJDKHBIA YpOBEHb (DU3MYECKOW MOJITOTOBICHHOCTH
JUTSE 00€CTICUCHHSI TIOTHOIEHHOW COIMATbHOUW U TIPO(EeCCUOHATILHOM e TeIbHOCTH

Conep:xaHue TMCHUTLIMHBI

dusnueckas KyJlbTypa U CHOPT KakK COLManbHbIE ()EHOMEHBI COBPEMEHHOI'0 OOIECTBa.
OcHoBBI 3akoHOAaTenbcTBa Poccuiickoit Penepaunu o (usnyeckol KynbType U CIIOpTE.
Ilennoctn  ¢usmueckoit  KymbTypel. CpenctBa  ¢gusmueckoi  KyabTypbl. OCHOBHBIE
cocTaBisone  (GU3NUEeCKOl KyabTypbl. CouuanbHble (QYHKUUU (U3NYECKOH KYIBTYpHI.
dopmupoBaHue (GU3MUECKOW KyJIbTypbl JUYHOCTH. Du3MuUecKas KyJIbTypa B CTPYKType
BhICHIETO npodeccuoHanbHOro oopazoBanus. OO0mas ncuxopu3noIornyeckas XapakTepucTHKa
UHTEJUIEKTYaJIbHOM JEATEIbHOCTH M y4eOHOro tpyna cryiaeHtra. OOmye 3aKOHOMEPHOCTH U
JMHAMUKa pabOTOCIOCOOHOCTH CTYJAEHTOB B YYE€OHOM TOJy M OCHOBHBIE (PAaKTOpHI €&
onpenensomue. I[Ipu3sHakM M KpUTEPUM HEPBHO-3MOLMOHAIBHOIO U IMCUXO(U3NYECKOTO
yromsieHus. PerynupoBanne paboTOCIIOCOOHOCTH, MPO(MIAKTHKA YTOMIJICHHUS CTYACHTOB B
OTJeJIbHbIE NepuoJibl yueOHOro rojaa. Onrumuszanus COnpsHKEHHONW NesTeIbHOCTH CTYACHTOB B
yu€0e U CIIOPTUBHOM COBEPIICHCTBOBAHHH.

Opranusm yenoBeka Kak €lIMHas caMopa3BHUBarolLlasicss Ouojoruueckas cucrema. Posb
JBYDKEHUH B )KM3HU 4elloBeKa. Bkiiag y4eHbIX-(DU3MO0JIOTOB B TEOPUIO U METOAMKY (PU3UIECKOTO
BOoCIUTaHMs. Bo3zielicTBIE cOLMaNbHO-3KOIOTHYECKUX, TPUPOJHO-KIUMATHUECKUX (PaKTOPOB U
OBITOBBIX yCJIOBUH KU3HHU Ha (PU3NYECKOE PA3BUTHE M KU3HEACATEIHHOCT YeJI0BEeKa. AHATOMO-
MOp(OJIOrHUECKOe CTPOEHHE U  OCHOBHbIE (u3uonornyeckue (yHKIUH OpraHu3Ma,
o0ecrieynBarOIIMe JBUTATEIBHYI0O AKTUBHOCTh. DHU3MUYECKOEe pa3BHTHE 4YelloBeKa. Poib
OTJENIBHBIX CHCTEM OpraHu3Ma B oOecredeHuu (PU3MYecKoro pa3BUTHS, (YHKIMOHAIBHBIX U
JIBUTATEIILHBIX BO3MOXXHOCTEH OpraHM3Ma 4elloBeKa. /[BurarenbHasi akTUBHOCTh U €€ BIIMSHUE
Ha YCTOHYMBOCTb, M aJaNlTallMOHHbIE BO3MOXHOCTH YEJOBEKA K YMCTBEHHBIM U (PU3HUECKUM
Harpy3kaMm TpH Pa3JIMYHBIX BO3JEHCTBUAX BHemHEH cpenpl. CTeneHb W YCIOBHS BIUSHUS
HACJIeICTBEHHOCTH Ha (PM3UYECKOE Pa3BUTHE U HA )KU3HEACSATEIbHOCTh YelIOBEKa.

310pOBBE YENOBEKa KaK IIEHHOCTh M (haKTOphI, €ro ompenenstonme. Brusaue obpaza
KU3HU Ha 3J10pOBbE. 3/10pOBBIN 00pa3 KU3HU U ero cocrapistomue. OCHOBHbIE TPeOOBAaHUS K
OpraHM3aly 370pOBOro oOpas3a >XU3HU. Poilb W BO3MOXHOCTU (PU3MUECKON KYJIbTYPHI B
oOecrieyeHnH 3710poBbsi. COIMANBHBINA XapaKTep MOCIEACTBUN I 3/I0POBbsS OT YHOTpeOJIeHUsS
HAapKOTHKOB W JIDYTHX TICHXOAaKTHUBHBIX BEIIECTB, JIOMIMHTA B CIOPTE, aJKOTONs W
TabakokypeHus. PU3nuecKkoe CaMOBOCIIUTAHUE M CAMOCOBEPILICHCTBOBAHKE B 3/10pOBOM 00pase
xu3Hu. Kpurtepuu apdextuBHOCTH 310p0OBOTO 00pa3a *u3HU. JINUHOE OTHOIIEHUE K 3/J0POBbIO,
o0mias KyibTypa Kak ycjaoBue (HopMUpOBaHHS 340pOBOro obpasa xu3Hu. duznonoruueckue
MEXaHU3MBI ¥ 3aKOHOMEPHOCTH COBEPIICHCTBOBAHUS OTIENBHBIX (PYHKIIMOHATBHBIX CHCTEM M
OpraHu3Ma B LIEJIOM 0] BO3/IeHCTBHEM HANpPaBICHHON (U3MUECKON HAarpy3Ku WM TPEHUPOBKH.
OU3NOIOTHYECKIE OCHOBBI OCBOCHHS U COBEPIICHCTBOBAHWS JBHTATEIBHBIX JEHCTBUI.
DU3N0TOrHYeCcKHe MEXaHU3MBbl UCIOIb30BAHUS CPEACTB (PU3UUYECKON KYJIbTYpHl U CIIOpTa M
aKTHBHOTO OTIbIXa W BOCCTaHOBJIEHHUS paboTocmocoOHOCTH. OCHOBBI OHMOMEXaHUKH
€CTECTBEHHBIX JIOKOMOITHH (X0/1b0a, Oer, IPBIKKH).

[cuxodusmonornyeckast XapakTepHCTUKA HHTEIUIEKTYaTbHOHN JAEATEIBHOCTH U y4eOHOTO
Tpyaa cryaeHTa. DakTOpHBIA aHaIM3 JWHAMHKH pabOTOCIIOCOOHOCTH CTYJCHTOB B TEUYEHHE
yueOHOTO TOma. OCHOBHBICE TIPHYUHBI HW3MEHEHHS COCTOSHHSI CTYJIEHTOB B TIEPHOI
HK3aMEHAIlMOHHON CecCuu, KPUTEPUHM HEPBHO-DMOIMOHAIBHOTO M  NCUXO(U3NYECKOTO
yromsieHusl. OCOOEHHOCTH HCIOJIB30BaHUSA CPEACTB (PU3MUECKONW KyIbTYpPBI JUIsl ONTUMH3ALMU
paboTOCTIOCOOHOCTH, MPOGUIAKTUKA YTOMJICHHS M TOBBIIICHUS 3(PPEKTUBHOCTH Y4eOHOTO
TPyZAa CTYAEHTOB. Maccaxk 1 caMOMaccak B CUCTEME 3aHATUH (PU3MUECKMMU YIPAKHEHUSIMU B
yueOHoI podeccrnoHaALHOM IeATeTPHOCTH OyayIIero neaarora.

Meroanueckre NpUHLUNBL (hru3nyeckoro BocmuTaHUs. OCHOBBI M 3Talbl OOydYEHMS
nBIKeHUsAM. Pa3Butue ¢pusndyeckux kauecTB. PopMUpOBaHHE ICUXUYECKUX KAUeCTB B IpoIiecce



¢dusnueckoro Bocnutanus. Obmas dusndeckas noarororka (ODII), e€ nenu u 3amayn. 30HBI
UHTCHCUBHOCTH M HHEPro3aTpaThl IpU pa3IUYHBIX (U3NYECKUX Harpys3kax. 3HadyeHue
MBIIIEYHON peaKcaliy NPy 3aHATHAX (PU3NYECKUMHU YIIPAKHEHUSIMUA. BO3MOXKHOCTB M YCIIOBHS
KOPPEKLMH 0011ero (pu3N4ecKoro pa3BUTHs, TEIOCIOKEHHS], IBUIATEIbHON U (YHKIIMOHATIBHON
MOJATOTOBJICHHOCTU CPEACTBaMHU (PU3UYECKON KylbTyphl W cropra. CrenuanbHas (Qu3nueckas
noarotopka (C®II), e¢ memu wu 3agaun. CrooptuBHas moaroToBka. CTpykTypa
HOJATrOTOBJICHHOCTH crnopTrcMeHa. [IpodeccronanpHo-Ipukiaanas (usnyeckas IOATOTOBKA
(IITIPIT) kak cocTaBisAtomas CHCIUATBHOW TOATOTOBKH. DOpMBI 3aHATHH (DHU3NYECKUMHU
YIPaKHEHUSAMU. MacCOoBBII CHOPT M CIOPT BBICIIMX JOCTHXKCHMM, WX LEId U 3aJa4u.
CriopTHBHBIE COPEBHOBaHMsI KakK CpPEICTBO M METOJA oOwed M crenuanbHoi (u3ndeckoi
HOJATOTOBKM CTyAeHTOB. CrnoptuBHas kinaccudukanus. CuctemMa CTYACHUYECKHX CIOPTHUBHBIX
COpPEBHOBAHUI: BHYTPUBY30BCKHE,

MEXBY30BCKHE, BCEPOCCHHCKME W MEXAyHapoAHble. MHIMBUAyalbHBIA  BBIOOD
CTYACHTOM BUJOB CIIOPTa WJIM CUCTEMbl (PU3UYECKUX YNPAKHEHUH Ul PEryysapHbIX 3aHATHI
(MoTuBanuss u obocHoBaHue). Kparkas mncuxodusmonorndyeckas XapakTepPUCTHKAa OCHOBHBIX
IpyMNIl BUJIOB CHOPTA M CUCTEM (pU3HUECKUX YIpakHEeHUH. OpraHu3alOHHO-TIPAaBOBbIE OCHOBBI
IPOTUBOACUCTBUS MPUMEHEHHUIO JonuHra B crnopre. [Ipodunakrtruka ynotpebieHus I0NUHIa B
CIIOpTE.

MoTuBaIys U HeJIeHAPABICHHOCTh CAMOCTOSTENBHBIX 3aHATUH, UX (POPMBI, CTPYKTYypa
u coxepxanue. llnanupoBanue, opraHusanys U yNpPaBICHUE CaMOCTOSATEIbHBIMU 3aHATUAMHU
pa3IMYHON HampaBiICHHOCTH. B3auMOCBSI3b MeX1y HHTEHCHBHOCTBIO HAarpy30Kk U YpOBHEM
¢usnueckoil moAaroroBneHHocTH. CaMOKOHTPOJb 3a 3()QPEKTHUBHOCTBIO CAMOCTOSTEIbHBIX
3aHATHH. OCOOEHHOCTH CaMOCTOSITENIBHBIX 3aHSATHH, HAINPAaBICHHBIX HA AKTUBHBIA OTIBIX,
KOPPEKIHIO (PU3UYECKOT0 PAa3BUTHUS U TENOCIOKEHHUS, aKIIEHTUPOBAHHOE PAa3BUTHE OTIEIIBHBIX
¢usznueckux KauecTB. Buabl IUArHOCTHKU TpU PEryJsSIPHBIX 3aHATUAX  (PU3HMUECKUMHU
yIpaXHEHUsIMU U CHOpTOM. BpaueOHbI M memarorumyeckuii KoHTposib. CaMOKOHTPOJb, €ro
OCHOBHbBIE METO/Ibl, [T0OKa3aTeau. JJHEBHUK caMOKOHTpOIs. Mcnonb30BaHue OTAENbHBIX METOOB
KOHTPOJISI TIPU PETYISAPHBIX 3aHATUAX (U3UUYECKUMHU YIpaXHEHUSIMHU U cropToM. Koppekius
COJIep’KaHusl U METOAMKH 3aHATUHN O pe3ybTaTaM IoKa3aTeaeil KOHTPOJIS.

MaccoBblii CIIOPT M CHOPT BBICIIUX JOCTH)KEHUH, MX Lend U 3agaud. CrnopTHBHas
kinaccuukanus. CryneHdeckuit crnopT. OcCOOEHHOCTH OpraHu3alid W TJIAaHUPOBAHHS
CHOPTUBHOM MOATOTOBKH B By3e. CIOPTHBHBIE COPEBHOBAaHUS KaK CPEACTBO M METOJ o0Ieit
¢buznueckoil, mpodheccuoHaIbHO-MPUKIAIHON, CHOPTUBHOW MOJArOTOBKU CTYAEHTOB. Cuctema
CTYAECHYECKMX CHOPTUBHBIX cOpeBHOBaHUI. OOIIECTBEHHbIE CTY/AEHYECKHE CIOPTHBHbBIE
opranuzaiuu. Onumnuiickue urpbl U YHuBepcuaabl. COBpeMEHHbIE IMOMYJSPHBIE CHCTEMBI
¢u3nueckux ynpaxHeHud. MoTuBanus 1 000CHOBaHME WHIMBHYalTbHOTO BHIOOpa CTYAEHTOM
BUJAa CHOpPTAa WM CUCTEMbl (PU3MYECKUX YIPaKHEHUH IS peryispHbIx 3aHsTuidl. Kpartkas
ncUXo(pU3HOIOruyeckass XapaKTepUCTHKAa OCHOBHBIX TpYNI BHAOB CIOpPTa U CHCTEM
buznyecKuX ynpaKHeHU.

JInyHast ¥ COUMAIBHO-IKOHOMHYECKAsT HEOOXOIUMOCTh NMCUXO(PU3NUYECKON MOATOTOBKH
yenoBeka K Tpyny. Onpeaenenue nonstud [IIIDII, e€ uenu, 3agayun, cpencrsa. Mecro II1PII B
cUcTeMe TMOJrOTOBKM Oyaymiero cnenuaimucra. @DaxkTopbl, OINpeeNsone KOHKPETHOe
conepkanue IIIIDII. Meronuka mnonbopa cpencts IIIIDII, opranmszamuss u Qopmbl e
npoBenenus. Kontpons sddexruBroctu IIIDIT crynenToB. OCHOBHBIE U JIOTOJHUTEIbHBIC
dakropbl, okaszbiBatolmue BiusgHHEe Ha cozgepxkanue [IIIDPII no wuzbpanHoi mnpodeccuu.
OcnoBHoe cozaepxanue [IIIDII Oyaymero OakamaBpa M AUITIOMHPOBAHHOTO CHEIMAJIKCTA.
[TpousBonacTBeHHas (Qu3nyeckas KyiabTypa. [IpomsBoacTtBeHHas ruMHacTuka. OcoOeHHOCTH
BbIOOpa (hOpM, METOZOB M CPEACTB (PM3UUECKON KYIbTYpHI U cIOpTa B pabodee W CBOOOAHOE
BpeMs crnenuayucTtoB. [Ipodunaktuka mpodecCHOHANBHBIX — 3a00JIEBaHWI  CPEICTBAMHU
¢u3nueckoil KynbTypsl. JlOMOTHUTENbHBIE CPEACTBA MOBBIMICHHS 001Iel U MpodecCHOoHATbHOM
paboTOCIIOCOOHOCTH. BinsiHue MHAMBUAYAIBHBIX OCOOCHHOCTEH M CaMOCTOSTENbHBIX 3aHITUN
(bu3nUecKoil KyIbTypO.



3HaueHue TepMHUHOJOTHH. TpeOoBaHMs, TpeqbsIBIsSEMble K TepMHUHONOrHH. lIpaBuia
TUMHACTUYECKON TEPMHUHOJOTHUH. TepMHUHBI OOIEpPa3BUBAIOIIMX U BOJIBHBIX YIPaKHEHUU.
TepMHUHBI yINpaXKHEeHMH Ha cHapsaax. TepMHHBI aKpoOATHYECKHUX YIpaKHEeHHH. TepMHHBI
yIpaxxHEeHUH Xy10KecTBeHHOM rumHacTuky. [IpaBuia u GopMbl 3anTUcH yIpa>KHEHUH.

CnoptuBHasgs wurpa Bojiei6ona. OcoOEHHOCTH UIrpel B PAa3HBIX  MEIUIIMHCKUX
rpynnax.Mctopuss BO3HMKHOBEHHsS BoJjeiibona. Bomeitbon kak CpeiacTBO 0340POBICHUSA,
MOBBIIIIEHUS PabOTOCIIOCOOHOCTH M HacTpoeHHs. OCHOBHBIE MOHATHUS U BBIIEPKKU U3 MPaBUIL
TexHuka urpbl: 00LIME IMOJOXKEHHS, TEXHUKA HaNaJeHWs, TEXHUKA 3alIUTHl. TaKTUKAa WUIPHIL:
(GYHKIIMM WTPOKOB, TAaKTHKA HAMaJeHUs ¥ 3amuThl. Du3udeckass M TCUXOJIOTHYECKas
MOATOTOBKAa B BoJjieiOose. [lemarornyeckuii KOHTpOJdb W ydeT. PasHOBHMIHOCTH Boseiboa:
TUBSDKHBIN BOJICHOOIT, MapKOBBINA BOJICHO0J, MUHH-BOJIE001. OCOOCHHOCTH UTPHI HA 3aHATHSIX B
pa3HbIX MEAUIIMHCKHUX IPYTINax.

backerOoin B BhicuieM yueOHOM 3aBeneHuu.lcTopus Bo3HMKHOBEHMsI UTphl. backeTrOon
Ha OnuMnuiickol apeHe u B Haimel ctpane. PazHoBuaHocTu 6ackerOona: ctputdon, kophoodm,
MUHU-0ackeT0o0s. OO0IIMe MONOKEHUS U BBIACPKKU U3 MpaBuil UTpbl. OCHOBBI TEXHUYECKUX
MPUEMOB: MepeMelIeHus, Opocku, nepenaun Maya. OCHOBBI TAKTUYECKUX MPHUEMOB B 3aIUTE U
HamageHnu. [loaBozsIIuMEe MOIBMKHBIE WTPHI HAa 3aHATHIX MO OackerOonmy. dusnmyeckas u
MICUXOJIOTHYECKas MOAroToBka Oackerbonucta. KoHTpoaps U ydyer. Accoumanus CTyIeHYECKOTo
Oackerboma. Vcropusi U mepcrieKTUBbl pa3Buths. HarpoHanpHas 0ackeTOOIbHAS aCCOIMAIINS:
00pa3noBbIi MpuMep 0acCKETOOIBLHOM JINTH.

HacTonpHbIii TEHHUC HA 3aHATHSIX B By3e.MICTOpHS BO3HUKHOBEHUS UTPBI. DBOJOIUS.
WuBentapp. Baxueiimme mnpaBuna urpel. [lopsmoxk urpel. OcoOEHHOCTH Wrpbl B Mapax.
OcHoBHBIE CTOWKH, 0a30BbIC J3JEMEHTHl W TEXHHYECKHME NpueMbl. OCHOBBI TAaKTUKUA B
HAcTOJIbHOM TeHHHce. OCOOEHHOCTH MCUXO(PHU3HOIOIMYECKONH MOArOTOBKM B HACTOJIBHOM
teHHHCce. [loka3zaTenu Harpy3Ku Ha pa3Hble CHCTEMbI OpTaHW3Ma YelIOBeKa BO BPEMsI 3aHSTHS
HACTOJBHBIM TEHHHCOM.

Jlerkasi arnernka B By3e.Mctopust pa3BuTHs JeTkoil arieTukd. OCHOBBI TEXHHKH
CIIOPTUBHOM X0JB0BI U Oera. OCHOBBI TEXHUKH MPBIKKOB. OCHOBBI TEXHUKU MeTaHUNH. OCHOBBI
oOyueHHs B JIeTKOW aTineruke. OpraHu3anus U MpoBeIeHUE COPEBHOBAHMIA 110 JIETKOW aTIETUKE.
Oco0eHHOCTH 3aHATUN JIETKON aTNeTHKOM co cryieHTamu By3a. OCOOEHHOCTH 3aHSATUH JIETKOM
aTJIETUKOM C )KEHIIUHAMH.

IIpennonaBarein
KaHAMJIAT NeJaroruyeckux Hayk, noueHt 11.B. ITycrommumno

B1.0.07 Be3onacHOCTb KU3HEACATEIbLHOCTH

[Inanupyemble pe3yabTaThbl 00y4eHHs 10 AUCHHUILIMHE

VK-8 - CnocobGen co3naBaTh W MOJACPKUBAaTh B TIOBCEJAHEBHOW JKU3HU U B
npoeCCHOHATIBHON AEATEIIBHOCTU O€30I1aCHBIE YCIIOBUS KU3HEIESITEIbHOCTH Ul COXPAHEHUS
IOPUPOIHON cpelbl, 0OecrieueH s yCTOWYMBOIO pa3BUTHUS OOIIECTBA, B TOM YHCIIe TIPU YIPo3e U
BO3HUKHOBEHUH YPE3BBIYAMHBIX CUTYallUi U BOCHHBIX KOH(INKTOB

Conep:xxaHue TUCHUILTAHBI

be3onacHOCTh JKHM3HENEATENBHOCTH M €€ OCHOBHBIE MOJOXeHus. OnacHocTd U
Yype3BblYaiiHbIE CUTyallMu. AHAJIA3 PUCKA U YIPABJICHUE PUCKAMU B YPE3BBIYAHBIX CUTYaLHAX.
Cucrtembl 0€30MAaCHOCTH 4YelIOBeKa. MeTo/bl 3allMThl B YCIOBHUSAX YPE3BbIYANHBIX CHTYalUH.
[IpaBoBOe perynupoBaHue M OpraHbl OOecHeueHHs] O€30MaCHOCTH JKU3HEAEATEIbHOCTH.
UpesBblualiHble  CUTyalldd [PUPOJHOrO  Xapakrepa. Meroasl 3alMThl B YCIOBUAX
YpEe3BBIYANHBIX CUTYyallU NPUPOAHOTO XapakTepa. Upe3BblUallHbIE CUTyallMHd TEXHOTE€HHOIO
xapakTtepa. MeTopl 3alIUTHl B YCIOBUSAX YPE3BBIYAIHBIX CUTYyalluii TEXHOTEHHOI'O XapakTepa.



UpesBbIYyaifHbIE CUTYallMd COIUATBHOTO OBITOBOTO XapakTepa. MeTOIbl 3alllUThl B YCIOBHSIX
Ype3BBIYAMHBIX CHUTYyallMii OBITOBOTO COIMAJIBHOTO Xxapakrepa.Upe3BblYaiiHbIe CHUTYyaIluu
AKCTPEMAJILHOTO COLMAIBHOTO Xapakrepa. MeToabl 3alUuThl B YCJIOBHUSX YpPE3BBIYAMHBIX
CUTyaIlMil JKCTPEMAJIBHOTO COIMAIBHOIO XapakTepa. 3alluTa 4YeJIOBeKa B UPE3BBIYANHBIX
CUTyallUsIX MUPHOTO M BOEHHOTO BpeMeHHU. [lcuxonormveckue IMOCHEACTBHUS YpPE3BbIYAMHBIX
CUTYalH.

IIpenoagaBarennb
KaHIMJIAaT TICUXO0JIOTMYECKUX HayK, foueHT O.A. AHHCUMOBA

Bb1.0.08 Ilegaroruka

[Inanupyemble pe3ybTaThbl 00y4eHHs M0 AUCHHUILIMHE

OIIK-3. CrocobeH OpraHM30BBIBATH COBMECTHYIO M HHIUBUAYAIbHYIO YYEOHYIO H
BOCIHUTATEIbHYIO JIEATEIBHOCTh OOYYaIOUIMXCSA, B TOM YHUCIE C 0COOBIMU 00pa3oBaTelbHBIMU
NOTPeOHOCTSIMH, B COOTBETCTBHH C TpeOoBaHMAMHU (heAepalibHBIX TOCYAAPCTBEHHBIX
00pa3oBaTeNbHbIX CTAaHAAPTOB

OIIK-4. CriocoOeH OCYIIECTBISATh TyXOBHO-HPABCTBEHHOE BOCIUTAHUE OOYYAIOIINXCS
Ha OCHOBE 0a30BbIX HAIMOHAIBHBIX IIEHHOCTEH

OIIK-5. CrocobeH OCYIIECTBIATH KOHTPOJIb M OIEHKY (OpMHUPOBaHUS pPE3yIbTaTOB
o0pa3oBaHus 00yYarONINXCSA, BBISIBISTh U KOPPEKTUPOBATH TPYAHOCTH B O0yYECHUHN

OIIK-6. Cnoco0eH UCHOJIB30BaTh  IICHXOJIOTO-IIEarOrM4eCKUe  TEXHOJOTMH B
npoeCCHOHATBHON  JIeATENIbHOCTH, HEOOXOAMMBIE I HMHIMBUAYyaJIN3alUU  OOydeHus,
pa3BUTHS, BOCIHTaHHUS, B TOM 4HCJIE OOYYaIOMMXCS C OCOOBIMH 00pa30BaTENbHBIMA
MOTPEOHOCTIAMU

OIIK-8. CnocoOeH OCyIIEeCTBIATh IEIarorn4eckyto JIeATEIbHOCTh Ha OCHOBE
CHEIMANIbHBIX HAYYHBIX 3HAHUN

[IK-2. CnocobeHn BbIOMpaTh M HCIOJIH30BATH IE€IarOTUYECKUE TEXHOJOTHH IS
JOCTMDKEHUS] IUIAHUPYEMBIX pe3yJabTaToB OOy4YeHHMs 1O OCHOBHOW 0011e00pa3zoBaTeabHOM
mporpaMmme OCHOBHOTO OOIIIETO U CPeTHEro 00IIero o0pa3oBaHMs

I1K-4. CrnocobeH oOCylIeCTBIATh pa3iMyHble BHJBI BHEYPOUHOM JEATEIBHOCTH C
pa3TMYHBIMU KaTETOPHSIMHU OOYYArOIIUXCS, B TOM YHCIIE BOXKATCKYIO JEATEIBHOCTH B JIETHUX
jarepsix

Conep:xaHue TMCHUILINHBI

BBenenue B memarornueckyro nesaTenbHOCTh. OOIas XxapakTEepUCTHKA MeAarorudeckoi
npodeccuu. IlpodeccuonanpHas  A€ATETBHOCTh  MEAarora. YUWTeldb Kak  CYOBeKT
MearOrHYECKOM TSI TEIbHOCTH.

O6mue ocHOBel memaroruku. llemarormka kak Hayka. KareropuanbHblil ammapar
MeJaroruku. MeToapl W JIOTUKA TeJarorudeckoro wuccieaoBanus. (OOpazoBaHHe Kak
00IIECTBEHHOE SIBJICHHE U I[EIOCTHBIN NEIarornIecKuil mpoiecc.

Teopus Bocriutanusi. CymHOCTh BOCTTUTaHUsA. ba3oBbie TeOpHH BOCTIMTAHUS M Pa3BUTHUS
auaHocTH. CucremMa ¢GopM M MeTONOB BocmHTaHUA. KOJNIEKTHB Kak OOBEKT U CYOBEKT
BOCITUTAHUS.

OOpazoBanue Kak COLUOKYIbTYpHBIH ¢eHomen. Conepkanue o0Opa3oBaHHS Kak
dbyamamMeHT 0a30BOM KynbTyphl JUYHOCTH. CyIIHOCTH COACp)KaHUS OOpa3oBaHUSI M €Tro
uctopuuecknii  xapakrep. Cucrema oOpasoBanuss P®. Tunomoruss o00pa3oBaTeIbHBIX
opranm3amnuii Poccun. @OyHKIMM W CTpyKTypa cojepkaHus oOpaszoBanus. HopmartuBHbIE
JOKYMEHTBI,  pErJaMeHTHPYIOIIHEe  coAepkaHwe  oOmero  obOpaszoBanusi. IIpoGiema
roCy/IapCTBEHHOT'O CTaHAApPTa B POCCUICKOM U 3apy0eKHOM 00pa30BaHUH.



Teopust o0yuyenns. CymHOCTh M JBHXKYILME CUJIBI Tpoliecca oOydeHus. MeTonoiaorus
nporecca OOy4eHHUs, €ro OCHOBHBIE XapaKTePUCTUKU, (YHKUMH U Joruka. OOydeHue Kak
COTBOPYECTBO YYMTENS M YyYalUXCS. 3aKOHOMEPHOCTH W NPHUHLHUIBI 00ydeHus. CBs3b
JUAAKTUYECKUX IPHHLHUIIOB C APYTMMHU KaTErOpHsAMH I€Narorudeckord Hayku. COOTHOLIEHHE
3aKOHOMEPHOCTEW, MPUHIMIIOB U TpaBWI 00ydeHus. XapakTepUCTHKA OCHOBHBIX IMPHUHIUIIOB
oOyuenust. Meroapl U cpeacrtBa oOyueHMs. PaziauuHble MOAXonpl K KilacCH(UKALUU METOJIOB
oOyueHus. XapaKTepHUCTHKAa OCHOBHBIX METOJOB OOydeHus. MeToauyeckrue MpUEMBI.
OnTuManbHbI BbIOOp CHUCTEMBI METOJOB B Y4eOHOM mpouecce. Pa3nuuHble MOAXOABI K
paccMoTpeHHi0 cpeacTtB  oOydeHus. DopMbel  00ydeHHs, pa3IUYHBIE IOAXOABl K HX
Kj1accupukanuu. Ypok M BHeypouHble (GopMbl oOydeHus. CrpaTeruss COBPEMEHHOI'O YpOKa.
[Tonsatue Moxmenn oOyueHHs. XapaKTePUCTUKA TPAAMLIMOHHBIX  MOZENe  oOydeHus.
CoBpeMeHHbIE OUAAaKTUYECKHE Mojenu. VIHHOBallMOHHBIE OOpa30BaTENIbHbIE IPOLIECCHI.
Benymme mxomer Poccum, WX OCOOCHHOCTH: HWHHOBAIMOHHOCTH, aJbTEPHATUBHOCTD,
KOHIIETITYyalbHOCTh, CHCTEMaTHUYHOCTb U KOMIUIEKCHOCTh IpeoOpa3oBaHUN, COLMAIBHO-
nearorndeckas mesieCoo0pasHOCTh, PEATbHOCTE U (D ()EKTUBHOCTS.

O0pasoBarenbHble TexHoJoruu. [loHAaTne M oOmIas XapakTepUCTHKA IMEAArOrMYecKUuX
TexHosoruii. OOyCIOBIEHHOCTh 00Pa30BaTENLHBIX TEXHOJOTHH XapaKTepOM IeJarorn4ecKux
3agau. Knaccudukauus TexHomoruii oOydyenus. OOyCIOBIEHHOCTb  00pa30BaTENIbHBIX
TEXHOJIOTHI XapakTepoM neaarornyeckux 3agad. CoBpeMeHHbIe 00pa30BaTEIIbHBIE TEXHOJIOTHUH,
UX XapaKTEpUCTHUKA.

Bocnuranue, oOpazoBaHue M Iegarormueckas Mbicib B JIpeBHEM Mupe, B IMEpPHOJ
CpenneBexoBbst U Bozpoxnenus. Victopus negaroruku 1 o0pa3oBaHusi Kak 00J1acTh HAy4YHOTO
3HaHus. Bocnutanue B yCIOBHAX MEPBOOBITHOOOIIMHHOTO cTposi. Bocnmranue, oOpa3oBanue u
3apOXKACHHUE NEearornyeckKon mMeliciau B JpeBHeM Mupe. Bocnuranue, mkona u neaaroruieckas
MbIcab B CpenHue Beka u 3noxy BospoxaeHus.

Pa3Butue obpazoBaHus U negarorudeckoil Meicau B 3anagHoi EBpore u CIIA XVII —
Havyana XXI BexoB. PasBuTue oOpa3oBaHus U mnegarormyeckoil Mpiciu B EBpome B mepuon
HoBoro Bpemenu. Pedopmartopckas nenaroruka B 3amagHoi EBpome n CIIA konma XIX —
Hayasia XX BEKOB.

OCHOBHbIE TEHJCHIMU DPa3BUTHSA OOpa30BaHUS M IEAArOTHUECKOM MBICIM B CTpaHax
3anagHoit EBponbl 1 CHIA B XX — Hauane XXI Bekos.

Bocnuranue, obpa3zoBaHue u menarorudyeckas Moicib B Poccun ¢ npeBHEHIINX BpeMeH
no Hayaia XX Beka. Bocnurtanue, oOpa3oBaHuMe M Tegarorudeckas Mbicib B Poccum ¢
npeBHemux BpeMmeH 1o koHna XVII Beka. OOpa3oBaHue U memarormueckas Mbicib Poccuu B
XVIII — Hagane XX BEKOB.

OcCHOBHbIE HaNpPaBIEHUS PAa3BUTHS OTEYECTBEHHOM IIKOJIBI U ME€JArOrMUECKOl MBICIH B
XX — nauane XXI Bekos. lllkona, oOpazoBaHne W BOCIIUTAHWE B COBETCKHUM mepuoia. Bemymime
TEH/ICHIIMM Pa3BUTHsI MHUPOBOTO U POCCHICKOro 00pazoBaTeIbHOrO mpolecca B KoHIE XX —
Hayasie XXI BeKoB.

IIpenogaBarein

JIOKTOp Hejarornyeckux Hayk, npogeccop H.I1. Cenuenkos,
KaHIuJaT eJarornueckux Hayk, noueHt JI.H. CenuBanoBa,
KaHIuAAT eAarorndeckux Hayk, nouneHt A.JO. Tumakosa,
KaH/IWUJIAT neJaroruueckux Hayk, nomeHTt C.A. KpemeHb

b1.0.09 [IpodeccuonaibHas ITHKA
ILnanupyemMbie pe3yJabTaThl 00yUEHHUS N0 THCIHIIJIHHE

VYK-10. Cmnocoben QopmupoBaTh HETEPIHMOE OTHOIICHHE K KOPPYHIIMOHHOMY
MIOBE/ICHUIO



OIIK-1. CiocoGeH ocymecTBIsATh MPO(PECCHOHANBHYIO AESTEIbHOCTh B COOTBETCTBUU C
HOPMAaTHUBHBIMH IPaBOBBIMU akTaMu B cdepe 00pa3oBaHUS U HOPMaMH IMpodeccrOHATbHOM
STUKU

OIIK-7. CnocoOGeH B3auMOJICHCTBOBATh C YUaCTHUKAMHU 00pa30BaTEIbHBIX OTHOIICHHUHA B
paMKax peasanuu 00pa3oBaTEbHBIX TPOrPaMM

OIIK-8. CnocobeH OCYIIECTBIATh IEIAaroTHYECKYI0 JIeATeIbHOCTh Ha OCHOBE
CIELHATbHBIX HAYYHbIX 3HAHUN

Conep:xaHue TMCHUTLIMHBI

TeopeTnko-MeTo10JI0TUYECKUE OCHOBBI MpodeccruoHanbHol 3THKU. [Ipodeccuonanbuas
TMKa KaK HayyHas JuciuiuinHa. llpeamer © 3amaud 1pogecCHOHATBHOM — 3THKH.
[TpoucxoxaeHne u B3aUMOCBSI3b MMOHATHI «3THKa», «MOPAJIb», «HPABCTBEHHOCTbY, «3TUKETY.

HpasctBenHoe coaepkanue tpyna yuurtens. OOuiye NpUHLMIIBI NPoQeccroHalIbHON
STUKU: TpodeCcCHOHATIBHBIA J0Nr U ocobas (opma OTBETCTBEHHOCTH, IpodecCHOHaTbHas
COJMIAPHOCTb M  KOPIOPAaTHBHOCTh. YacTHbIE TNPUHIMIBI TPOPECCHOHATHHON  ITHKH.
Crneuunduka u pasHOBUIHOCTU TIpodeccuoHanbHol 3TukH. [Ipodeccnonanbubie JEOHTONOTUN H
MOpaJIbHBIE KOJICKCHI.

Crneuunduka AeITeIbHOCTH Mearora 1 HpaBCTBEHHBIE OCHOBBI €r0 OTHOIICHUS K CBOEMY
Tpyay. llpodeccuonanpHas STHKa Tmlenarora Kak COBOKYITHOCTh HPAaBCTBEHHBIX HOPM,
OTIpPEACNSAIONINX TOBEACHUE, OTHOIICHUS, UAealbl, XapaKTepHble [UIs MpeACTaBUTENeH
OTIPENIEICHHBIX COIMAJBHBIX TPYI, OOYCIOBIEHHBIX IPHHAJIC)KHOCTBIO K TOW WJIM WHOH
npodeccum.

Crenuduka meqarornyeckoil aesTeNbHOCTH: NPEAMET MeJaroruyeckoro TpyAa H
npobjemMa OTBETCTBEHHOCTH Iefarora; MoJu(yHKIMOHAIBHBIA XapakTep Ielarornyeckoi
NeSITeTbHOCTH; COIMANIbHBIE 3afadydl OTOOpa, XpaHEHHWs | TIepeladyd 3HAaHWH; OIacHOCTh
JUYHOCTHOTO  KOHCEpBaTU3Ma  y4YuTels; TBOPYECTBO U  KOHKYPEHTOCHOCOOHOCTh B
NeIarOrMYecKOi IeATEIIbHOCTH.

HpaBcTBeHHbllt  ujean  yuurens. MOTHBBI M CTUMYJBl  HPAaBCTBEHHOI'O
CaMOCOBEPIIIEHCTBOBAHUS YUUTEIIA. Crioco6s1 CaMOBOCTIUTAHUS (camoananus,
caMOHaOJII0/IeHHue, CaMOBHYILIEHHE, CaMOKOHTpPOJdb U Jp.). HeoO0XoamMocTh MOCTOSTHHOTO
CaMOCOBEPIICHCTBOBAHUS YUUTEIIS.

OOmast xapakTepuUCTHKa IEelaroruyeckoro oOmeHus, ero (YHKIMH M ITHYECKHE
npuHIUNGBL. [[OHATHE W yCIOBHS TMEAarorHYecKoro OOHmIeHHs. YPOBHH, COJEpKAaHHWE W CTHIIU
nefarornyeckoro oouieHus. @yHKIUU MeAarornyeckoro oOUIeHNs U ero STUYEeCKUEe MPUHIUIIBI.
OTudeckas 3alMTa B earorndeckoM oomeHun. [1oHsTre «9THYeCKas 3aInTa» U 0COOCHHOCTH
ne1arornyeckon dTuueckor 3amuThl. [loHsTHE «KOH(QIMKT» U €ro pojib B MpoQecCHOHATbHOM
NEeSITeTbHOCTH  Tiefarora-pocnurarens. [IpodeccnoHambHO-ITUYECKHE HOPMBI W NIPHHIIUTIBI
pasperieHus: KOHQIUKTOB B npodeccroHanbHol cpenie. CriocoObl ITUYECKOH 3allUThI earora.
CrniocoObl 3TUYECKON 3aLIUTHl YUEHUKA.

OTHKA OTHOLIECHUN B CUCTEME «YUMTENb — yJaluics». OTHOLICHUS B CUCTEME «YUHUTENb
— ydamuucs»: OOIIEHHE «I0 BEPTHKAIN», IMEPEeX0J OT CyOBEKT-OOBEKTHBIX K CYOBEKT-
CYObEKTHBIM OTHOLICHHWSM B OOIIEHWH MeAarora M yyaluxcs B YCJIOBHMAX IEMOKpaTHU3aLUU
oOmiecTBa ¥ T'yMaHu3aluyu 00pa30BaHus; YCTAHOBKU YUUTENS U yJalluXCsl.

[TpuHIMIBI TyMaHU3Ma U JEMOKpAaTH3Ma KaK OCHOBA OTHOILEHUH B CUCTEME «yYHUTEIb —
yUYaluncs»: T00pOoKeIaTeIbHOCTh, JIOBEPHE M TOJEPAHTHOCTh K B3MISAAM W JTUYHOCTH
y4allerocsi; yMEHHE YIpPaBisTh CBOMMU UYYBCTBaMH, BOCIIMTAHHUE B ceO€ IMOJIOKUTEIHLHOIO
OTHONICHMSI, YYBCTBa JIIOOBM K YYCHHKaM; HEJONYCTUMOCTb HENPHUS3HU U PaBHOAYIIMS B
OOIIEHUH C YYCHUKAMHU.

XapakTep O¢UIUANBHBIX M HEOQUIHUAIbHBIX OTHOLICHUM YYHUTENs W ydaluxcs,
KOH(JIMKTHBIE CUTYallU U ITyTU UX MPEOIOJICHHUSL.

DTHUKA OTHOUICHUH B CUCTEME «YUUTENbh — POAUTETN».OCOOEHHOCTH B3aMMOOTHOIICHHA
yYUTENsT W POAUTENICH ydYallMXCsl: TUIHMYHBIE IPOTUBOPEUMUS; HPABCTBEHHBIE OCHOBBI



NEAarorn4eckoro COTPYIHUYECTBA MEXKAY POAMUTEISIMU M YUUTEISIMHM IO BOCHUTAHHUIO H
0o0y4YeHMIO JeTeil; HpPaBCTBEHHbIE HOPMBI, PEryJHpPYIOIIHE B3aMMOOTHOILEHHS M pPOAUTENIeH
y4almxcs.

OTHKa OTHOUIEHUH B CUCTEME «y4MTENb — MeJarorn4eckuil KoJulekTusy».. Crneunuduka
B3aMMOOTHOUIEHUH B IE€JAarOrMuecKOM KOJIJIEKTUBE: CJIOXHOCTU B OLIEHKE IEAarornyeckoro
TPyZAa U MX MOCIEACTBUSA; TpodiieMa «HEPABEHCTBA» B ME€AArOrMUECKOM KOJIJIEKTHBE; IpoliaeMa
NEIarOrMYeckoro  aBTOpPUTETa W MacTepcTBa; ImpolieMa KpPUTUKA B IMEJAaroru4eckom
KOJIJIEKTHBE; OOLIEHNE C MOJIOJBIMU KOJUIETaMHU.

CyObexTHBHBIE (PAKTOPBI, BIUAIONIME HA MUKPOKJIMMAT B MEAArOTHYECKOM KOJIJICKTHBE:
pasHHMLIa B YypoBHE OOIIed npodeccHOHaNbHOM KyJNbTypbl, BO B3IJISAaX M YOEXKIEHHSX;
o0ocTpeHHast HOTPeOHOCTh MEeJaroru4eckoro apropureTa. Lltammbl 1 CTepeoTHIIbI B TIOBEACHUT
yUUTENs.

CTpykTypa KOJUJIEKTHBA: IICUXOJOIMYECKHE CJIOM KOJUIEKTHBA — KOJIJIEKTUBUCTHI,
UH/IMBUYAJIUCTBI, NPETEH3UOHKUCTHI, MOJApa)kaTelM, NacCUBHbIC, M30JUPOBAaHHBIE — Y4YeT HX
0cobeHHOCTeH B MPOoeCCHOHATTEHOM B3aUMOICHCTBUH.

OTHKa OTHOLIEHUM B CUCTEME «y4YUTENb — PYKOBOAUTENIN HIKOJBD.OTHOIIEHUS «IIO
BEPTUKAIN»: aJAMUHHUCTPATUBHbIE OTHOLIEHMSI YIPABJIEHUS U MOJAYMHEHHS B I€1aroru4eckoM
KOJIJIEKTHBE; pOJb «YEJIOBEYECKUX OTHOILEHUI» B aJAMHUHUCTPATHUBHO-/IEIOBOM OOLICHUH;
npobiieMa JIMAEpCTBA M ABTOPUTETA; IMPUHLUI  COLMAIBHOM  CHpPaBEUIMBOCTH U
JIEMOKPATUYHOCTH U MX MPOSIBIIEHUE BO B3aUMOEWCTBUU PYKOBOJAUTEINS C MOAYMHEHHBIMU B
[€arorn4eckoM KOJIEKTHUBE.

CyIlIHOCTh OTHOILEHUM MEXAYy yduTelIeM U aJMUHUCTpaluei mkosbl. TpeGoBaHus K
YUUTENI0 B €r0 OTHOLIEHUSX C PYKOBOJCTBOM ILIKOJbL. TpeOoBaHMUS K aJMUHUCTpPALMU B HX
OTHOILIEHUSX K YUUTENI0. ABTOPUTET PYKOBOAUTEIS MIKOJIBI M ITyTH €ro (hopMUpOBaHHUSL.

Ortuker nenarora. IloHsTHe U npenHa3HaYeHHE OTHKETa: OSTUKET KaK BHEIIHEe
IIPOSIBIEHUE BHYTPEHHEH KYyJIbTYpbl JIMYHOCTH; 3THKA M JTHKET, OTPa)K€HHUE B DJTHUKETE
COITMOKYJIbTYPHBIX U HAITMOHAIBHBIX OCOOEHHOCTEH 00IIeCTRa.

Ilenarornueckuii Takt. OCHOBHbIE TpeOOBaHMSA JTHKETa K YUYUTEIIO: BEXKIUBOCTH,
TaKTUYHOCTh, 00S3aTENbHOCTh, JIEIMKATHOCTb, KOPPEKTHOCTh; YyBAXKEHUE K  JIIOJIM
HOYTHUTEIBHOCTD, JIFOOE3HOCTh KaK MOKa3aTelN KyJIbTYphl IOBEACHUS YeI0BEKa B OOILECTBE.

Buemnuil BuA ¥ MaHepbl NMOBeACHUS yuuTens. JIMKIus, MUMHKA, >KECThbl, KyJIbTypa
JBUKECHUM YUUTEIS.

OTuKeT B OPUIMATIBHBIX U HEOPHUIHMAIBHBIX MEpPONPUATUAX: O(ULMATIbHBIE MPHUEMBI;
IIPaBWJIa TIOBEJIEHUS; KYJIbTYPa B OIEXKE.

IIpenogaBarenanb
KaHUJaT NeJarornyeckux Hayk, noueHt Kpemens C.A.,
KaHAMJIaT NeJaroruueckux Hayk, noreHT Cenusanosa JI.H.

Bb1.0.10 IIcuxosiorus

IInanupyemble pe3ybTaThl 00y4eHHS MO AUCHUIIIMHE

OIIK-6. CnocoOeH HCHOJIB30BAaTh  IICHXOJIOrO-IIEJarorMYecKrue TEXHOJIOTHH B
npoeCCHOHAIBHON ~ NIeATENTbHOCTH, HEOOXOAWMBIC Il WHIWBHAYyadU3alMK  OOYYCHHS,
pa3BUTHSA, BOCHHTAHHUS, B TOM 4YHCIE OOy4YalOUmMXca C OCOOBIMH O0Opa30BaTEIbHBIMU
MOTPEOHOCTAMU

OIIK-7. CriocobeH B3aMMO/IEHCTBOBATh C YYaCTHUKAMU 00pa30BaTEIbHBIX OTHOILICHHUH B
paMKax peaym3and 00pa3oBaTeIbHBIX MPOTPaMM

OIIK-8. Cnoco0eH OCYIIECTBIATh IEJaroru4ecKyro JesSTeIbHOCTh Ha OCHOBE
CIIEIUATLHBIX HAYYHBIX 3HAHUHA



[IK-2. CnocobeH BbIOMpaTh H HCIOJB30BAaTh TEAArOTUYECKHE TEXHOJOTUH IS
JTOCTYDKCHHS TUIAHUPYEMBIX PpPe3yJbTaTOB OOYYEHHS 110 OCHOBHOW 00IIeo0pa3oBaTelbHON
porpaMMe OCHOBHOTO OOIIIET0 U CPEHEro 00IIero oopazoBaHus

Copaepxxanue I CHMIIIMHBI

O6bektr, mpenMeT WU 3amaud  ncuxosnorud.  Ilcmxmka < kak  QyHKIMS
BBICOKOOPTaHM30BaHHOW MaTepUM OTpaXkaTb JEHCTBUTENBHOCTb. CTpPYyKTypa IICHUXUKH.
[Mpunuuner 1 MeTonbl mncuxojoruu. Otpacinu (pa3fenbl) MCUXOJOTHYECKOW HayKH. ITaIlbl
pa3BUTUSA  IICUXOJIOTMYECKOIO 3HAHMA. XapaKTEPUCTUKA OCHOBHBIX  IICMXOJOTMYECKHUX
HanpaBiieHu# (1mkoi). TeHaeHIMM pa3BUTHS COBPEMEHHOH MCUXOJOTHH, €€ B3aUMOCBS3b C
IpyruMu Haykamu. ITo3HaBaresbHbIE IIPOLECCHI: OLYIIEHHUE, BOCIIPUATHE, IAMATh, MBIIIICHUE,
pedb, BOOOpakeHHE€ U BHHMMaHHME. DMOLMOHAIbHO-BoOJieBas cdepa nuyHocTH. llcuxuueckue
CBOWCTBA: XapakKTep, TEMIIEPAMEHT, CIIOCOOHOCTH W HarpaBleHHOCTh. [Ipobiema numyHOCTH B
ncuxosiorn. Ilonstne o smuHocTu. Ilcuxomoruueckas CTPyKTypa JMYHOCTH. AHau3
COBPEMEHHBIX TEOPHH JMYHOCTH B 3apyOeKHOW M OTe4ecTBEHHOH mcuxojoruu. [lcmxomorus
nesrenbHocTH. CTpykTypa AesrenbHocTH. OCHOBHBIE BUJIBI AedTenbHOCTU. [Ipodeccrnonanbhas
JIESATEIbHOCTD.

Conunanusanus: BUIbI, UHCTUTYTHI, cTaguu. ConuanbHble pOJIU: BUAbI, XapaKTEPUCTHUKH,
sTansl ycBoeHus1. CoraabHO-poieBbie KOHPIUKTHL. ['pymma kak 00beKT H3y4eHHsT COLUAITBHOM
NCUXOJIOTHH. MeXJIMYHOCTHBIE B3auMoencTBus B rpymme. [lcuxonorus kondmaukra. Jlugep u
pykoBoguTenb. DakTophl, BIMSIONIME HAa (OPMUPOBAHHWE HHAMBHUIYAJBHOIO M TPYHIIOBOIO
JIUJEepCTBa.

JIBroKylipe CHiIbI M YCIIOBHS IICUXHYECKOI'O pa3BUTUs 4YelnoBeKka. BospacrtHas
nepuou3anys. XpoHOJOTHUECKUH, OMOIOrHUeCKUil, COIMAIbHbIN U MCUXOJIOTHYECKUNA BO3PACT.
OcoOeHHOCTH MPOSBIEHUS U PA3BUTHS IICUXHUKH B JIETCTBE, OTPOUYECTBE U 3PEIOCTH.

IIpenmer W 3amauu  MEeAarorMyeckod ICUXOJIOTMH. BBenenue B mpoOieMaTHKy
neaarorndeckou neuxosoruu. Paznens! negarornyeckoit ncuxosnoruu. CooTHOIIEHNE 00y4YEeHUS
U pa3BUTUS. TpHU OCHOBHBIE KOHLEMIMU OoOydeHHs U pa3Butus. [loHsTHE 30HBI Onmkaiiiero
passutus. [Ilcuxonoruueckas cTpykTypa yueOHoOU AesTenbHocTH. O0y4aeMOCTh Kak BayKHeHIIas
XapakTepUcTHKa  CyObEeKTOB  yueOHOM  gedrenbHocTH.  [lokazatenmn  o0y4yaeMOCTH.
[Icuxonoruyeckne NpUUYUHBI HEYCIIEBAEMOCTH U UX KoppeKuus. OcoOeHHOCTH padoThl € AETbMU
C OTPaHUYEHHBIMU BO3MOKHOCTAMHU. OCOOEHHOCTH PabOThI C OJJapeHHBIMU J1eThMU. [Toaxoas! k
00y4eHuI0 B MUPOBOW rcuxosioruu. llcuxonorus Bocnutanus. BocmuTaHue W JIMYHOCTHBIN
pOCT, KPUTEPUH BOCHUTAHHOCTH. OCHOBHBIE HAIIPABJICHUS, IPUHIUIIBI U CPEJICTBA BOCIIUTAHUS.
[IpencraBienust 0 MPOCOLMAIBLHOM M acOLMaIbHOM MoBeAeHUH. JInuHocTh yunurtens. CTpykTypa
NEeIarorMYeckuX CIOCOOHOCTEeH. JIMYHOCTHBIE KayecTBa YUMTENs Kak (DakTop YCHEIIHOCTH
negarorudeckoil  nmesrenbHocTd.  [Ipodeccuonanvhas — S-xonmenmus nemarora.  Ctuimum
nenarornyeckoi nesitensHoctd. [lemarornueckoe o0IIeHue, ICUXOJOTHYECKas XapaKTepUCTHKA
cTiiiei oOmeHus. TpyaHOCTH MeAarornyeckoro OoOmEeHUs: KOHGIUKTHI, Oapbepbl B OOIIEHUU
YUMTEIIA U YYCHUKA.

IIpenogaBarenanb
KaHIuJaT MICUXOJOTHYECKUX HayK, noueHT B.O. Poguonosa

b1.0.11 Bo3pacTHas anaToMus, (pM3HOJIOTHSI M THTHEHA

[Inanupyemble pe3ybTaThbl 00y4eHHs MO AUCHHUILIMHE

OIIK-6. CnoocobeH WCIOAB30BaTh IICUXOJIOTO-IIENAIOTMYECKUE  TEXHOJIOTHA B
HpO(l)eCCI/IOHaJIBHOﬁ ACATCIIbHOCTH, HGOGXOI[I/IMBIG I MHAUBUAYyAJIU3alun 06yquI/151,
pa3BUTHS, BOCIUTAaHUS, B TOM 4YHCIE OOydJalOImMMUXCA C OCOOBIMH 00pa3oBaTelbHBIMU
MOTPEOHOCTIMU



OIIK-8. Cnoco0eH OCYWIECTBISATh IEJaroru4ecKyro JesSTeNbHOCTh Ha OCHOBE
CTIeUaIbHBIX HAyYHbBIX 3HAHUH

Copep:kaHue TMCHUTIMHBI

Wzyuenne aucuumiuiael «Bo3pacTHas aHaToMusi, (DU3MOJIIOTHS M TUTHEHA»BKIIIOYAET
CJICAYIOLIME PA3/IEbL:

e AHaromus OIIOPHO-/IBUraTEJIbHOTO anmapaTa

e Amnaromusl, (PU3MOJIOTUS U BO3PACTHBIE OCOOCHHOCTH BUCLIEPAJIBHBIX CUCTEM

e Amnartomusi, GU3HOIOTHS U Bo3pacTHBIe ocooeHHocTH [ITHC

e 3aKOHOMEPHOCTH POCTA U Pa3BUTHUS PeOCHKA, OLIEHKA PAa3BUTHS U 310POBbA JeTelH

e ['uruena gerei v MOJPOCTKOB

e ApnamnTanus, AM3ajantanus, OMoJoruyecKas Ju3agantarus.

B xoze nzyuenust OyyT pacCMOTPEHBI CIEYIOLINE TEMBI:

- 3aKOHOMEPHOCTH OHTOT€HETHUYECKOTO Pa3BUTHS OIIOPHO-/IBUTATENILHOTO amnmapara

Crpoenue, pyHKIMH, KIacCUPUKALUSA KOCTEH U UX coequHeHui. CKeleT 4eIoBeKa U ero
oTHeNbl (CKEeJIET BEpXHUX M HIDKHUX KOHEYHOCTEH, ToJioBa, TyJoBHINE). Bo3pacTHbie
0COOEHHOCTH KOCTEH U CyCTaBOB.

- 3aKOHOMEPHOCTH POCTa U Pa3BUTHUS JAETCKOro opranusma. BospactHas nepuoauzanus.

Kanenpapueiii u 6uosnorndeckuii Bo3pact. OcoOEHHOCTH pa3BUTHs peOeHKa B pa3Hble
BO3paCTHBIE MEPHO/Ibl: IEPHUO/IE HOBOPOXKACHHOCTH U IPYAHOrO BO3pacTa, NEPUOE SICEIBHOTO,
JIOUIKOJIBHOTO, MJIQJIILIET0, CPETHETrO M CTAPILIEro IIKOJIBHOTO Bo3pacta. OCOOEHHOCTH MOJI0OBOTO
CO3pEBaHus JIeTel U NOJAPOCTKOB.

- AHaToMO-()M3HOJIOTHYECKHE OCOOEHHOCTH CO3peBaHMs Mo3ra. AHaToMus U (PU3HOJIOTHUS
HEPBHOU CUCTEMBI.

OcHoBHble (QyHKUuU. lleHTpanbHas u nepudepuyeckas HEPBHAsl CHCTEMBI.
BereratuBHas (cumnaruyeckasi, napacuMIIaTUYeCKas) 1 COMAaTHYeCcKasi HepBHas cuctema. THIbl
HEHpoHOB, ocHOBHbIE (GyHKUMHU. CuHarnchl. ['anrnuu. CiuHHONM MO3T, €ro NPOBOJAHUKOBAs U
pednexropuas ¢ynknuu. Pednexkropras myra. CTBon Mo3sra (IIpo0iroBaThlii MO3T, BapOJIHEB
MOCT, CpE€IHMH MO3r) CTpOeHHe M (YHKIIMH, OCHOBHBIE MOJKOPKOBBbIE pe(IIEKTOPHBIE LIEIH.
@yHKIMM CTBOJIAa Mo3ra. Mo3keuek: CTpoeHue, pacrnoioxeHue, GyHKIuu. [TpomexyTouHbIit
MO3r. 3HaueHHe THIoTajJaMyca B PEryJsiliMU BEereTaTUBHBIX (YHKUUH U B Peryssiuuu (QpyHKIUH
SHIOKPUHHOU cucteMsbl. [lodymapusi rosoBHOro mosra: crpoenue, QpyHkuuu. Jlokanmzauus
(byHKLUH B KOpe
TOJIOBHOT'O MO3ra.

- Beiciias HepBHas JesITEILHOCTD. Y CIIOBHBIE U O€3YCIIOBHBIE pe(IeKCh, UX OTINYHSL.

Knaccudpukanuus ycinoBHbix peduexcoB. Co3peBaHHE YCIOBHBIX peduieKCOB B
OHTOTeHe3€, MEXaHU3M MX 00pa3oBaHMA. 3HAUEHUE YCIOBHBIX Pe(IEKCOB s MeJarorn4eckoi
MPAKTHKU.

- PazBuTHE perynsTopHbIX CUCTeM. AHaTOMUS U (PU3HOJIOTHS SHIOKPUHHON CHCTEMBI.

OO01ue cBOMCTBA Kelle3 BHYTPEHHEH cekpelnu, creu(puIHOCTh BHYTPEHHEH CeKperui,
CHeuu(PUYHOCTh BBI3BIBAEMBIX UMM (YHKIMOHAIBHBIX 3(P(PEKTOB, CYTOUHbIE KOJIEOAHUS HX
coJiepkaHusl B KpoBU. ['uno¢us: crpoeHue, pacrnonoxeHre, TOpMOHbI, TUIIO- U TUNEPYHKIUSA
ero oraenoB. HagnoueyHWku: pacnosiokeHue, ropMoOHbI, Kopa Mo3roBoro cios. llluroBugHas
xenesa. I'uno- u runepyHkiusa. DHAOKpUHHAS QYHKLINS MOJHKEITYy104HOM kene3bl. CaxapHblii
nraoer.

- T'uruena pnereid W TOAPOCTKOB: TMpaBUiIa BCKAPMIIMBAHHS JETEH NEPBOTO TOJa KU3HU,
OpraHu3aisl MUTaHUS JAeTeil crapmie 3-X JIeT, MpaBWia yXoAa M OpraHu3aluu (PU3NYECKOro
pasBUTHSL JeTEN Pa3HOro BO3pacra.

IIpenonaBarenanb
KaHJ. MeJl. HayK, goueHT Cemakosa E.B.



b1.0.12 O6pa3oBaTtesibHOe TPABO

I[InanupyemMsble pe3yabTaThbl 00y4eHH s MO AUCHUIIIHHE

VYK-10. Crnocoben ¢opMupoBaTh HETEPIMMOE OTHOIICHHE K KOPPYHIIMOHHOMY
MIOBE/ICHUIO

OIIK-1. Crioco6eH ocymecTBIATh Mpo(hecCHOHATBHYIO JACSITEIBHOCTh B COOTBETCTBUH C
HOPMAaTUBHBIMH TIPAaBOBBIMH aKTaMu B cdepe oOpa3oBaHUS M HOpMaMH MpodheccHOHATBLHOMI
STUKU

CopaeprxaHue U CUMILIMHBI

[Ipenmer mpaBOBOrO pEryaMpPOBAHHS OTpacid 00pa3zoBaTeldbHOro mpaBa. OCHOBHEIC
noHsTus oOpa3oBaTenpHOro TmpaBa. I[IpaBoBoe perynupoBaHue OTHOIIEHUH B  cdepe
oOpaszoBanus. IlpaBo Ha oOpasoBanue. ['ocymapcCTBEHHBIC TapaHTHH pealH3aldd IpaBa Ha
oOpazoBanne B  Poccuiickoit ~ ®epepanuu. [lomHomouust  QenepaqbHBIX  OpPraHoB
roCyJapCTBEHHOH BiacTH B chepe obpazoBanus. [lomnomouns Poccuiickoit denepannu B cdepe
o0Opa3oBaHus, NepeJaHHble IJi1 OCYIIECTBICHUS OpraHaM roCyIapCTBEHHOW BIIACTH CyOBHEKTOB
Poccuiickoit ®enepaumu. [lomHOMOUMST OpraHoB TOCYJapCTBEHHOH BIAcTH CyOBEKTOB
Poccuiickoit ®eneparun B cdepe oOpazoBanus. [lonHOMOuUMsS OpraHOB  MECTHOTO
CaMOYIIpaBJICHHs] MyYHHIIUTIAIBHBIX PAailOHOB U TOPOJICKUX OKPYTOB B chepe oOpa3oBaHusl.

Ctpykrypa cuctembl oOpa3oBanus. DenepanbHble TOCYJapCTBEHHBIE 00pa30BaTEIbHbBIC
CTaHmapThl W (QenepalibHble TOCyIapcTBeHHBIE TpeOoBaHMs. OOpazoBaTEeIIbHBIC CTAHIAPTEHI.
OOpazoBarenpHble TporpamMmbl. OOmme TpeOoBaHUS K peanu3alud  00pa30BaTEIbHBIX
nporpamm. SI3pIk oOpazoBanus. CereBas (opma peannzanud 00Opa30BaTEIbHBIX MPOTPAMM.
Peanuzamus o0pa3oBaTenbHBIX MpPOTpaMM C TPUMEHEHHEM JJIEKTPOHHOTO OOyueHus u
JVICTaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHHA. POpPMBI MONydeHHs 00pa3oBaHUS W (OPMBI
oOyuenus. [leuaTHble M SJIEKTpPOHHBIE OOpa3oBaTeNbHbIE M WH(DOPMALMOHHBIE PECYPCHI.
HayuyHo-MeTonndeckoe u pecypcHoe 00eCcTieYeHre CUCTEMBI 00pa30BaHusl. DKCIIepUMEHTaIbHAS
¥ MTHHOBAILIMOHHAs IEATEIHHOCTh B chepe 00pazoBaHUs

Co3manue, peopraHu3anys, JHUKBHIAIMS 0O0pa30BaTENbHBIX OpraHU3aluid. THITbI
o0pa3oBaTeNbHBIX OpraHu3aluid. YcTaB o0pa3oBaTeNbHOM OpraHM3aluu. Y TpaBIcHHE
oOpasoBarenbHON opraHuzamnueit. CTpykTypa oOpa3oBaTenbHOM opraHuzanuu. KommereHius,
nmpaBa, OOSI3aHHOCTH U OTBETCTBEHHOCTH 00pa3zoBaTeNbHON opranuszanuu. HHbopMannoHHas
OTKPBITOCTh 00pa30BaTENbHON oOpraHu3anuu. JIOKalbHBIE HOPMATHBHBIE aKThI, COJEpIKaIIne
HOPMBI, peryaupyromme o0pa3oBaTelnbHble OTHOIICHHsS. OpraHu3alud, OCYIIECTBISIONIUE
oOyuenne. VHOuUBWAyalnbHBIE TPEANPHHAMATENIHN, OCYIIECTBISIONINE 00pa30BaTEeIbHYIO
NeSITeTbHOCTD.

O6yuatomuecs. OCHOBHBIE TIpaBa OOYYAOIINXCS U MEPhI UX COIHMAIBHON TOJIEPKKU U
ctumynupoBanus. [lonp3oBanue yueOHUKaMH, y4eOHBIMU MOCOOUSMH, CPEACTBAMU OOyUEHUS U
BocriuTanus. CTUIICHIUU U JAPYTHE JCHEKHBIC BRIUIATEL. OpraHu3amnus MATaH!us 00yJIaroIInXCs.
Opnexna oOyuatomuxcs. PopMeHHas! OJEK/Ja U HHOE BEIIEBOE MMYIIECTBO (0OOMYHAMPOBAHUE)
obyuaromuxcsi. [IpemocraBieHne JKWIBIX TIOMEIIEHWH B OOIMIEKUTHUAX. [paHCIIOPTHOE
oOecnieuenne. OxpaHa 370poBbs oOyvaromuxcs. [Icuxonoro-negaroruueckasi, MEIMIUHCKasT U
COLMAJIbHAS TIOMOIb OOYYarOIIMMCS, HCIBITHIBAIOIIAM TPYIHOCTH B OCBOSHHH OCHOBHBIX
o0mieo0pa3oBaTebHBIX MPOTPaMM, Pa3BUTUU U COlUaNbHOW amanrtaiuu. OOS3aHHOCTH H
OTBETCTBEHHOCTh oOydaromuxcsi. [IpaBa, o00s3aHHOCTM M OTBETCTBEHHOCTH B cdepe
o0Opa3oBaHUs poaAMTENICH (3aKOHHBIX MPEICTaBUTENICH) HECOBEPIICHHOIECTHUX O0YyJarOIIUXCs.
3amuTa mpaB 00YyYarOMUXCs, POAUTENEH (3aKOHHBIX MPECTABUTENEH) HECOBEPIICHHOJIETHUX
00yJaromuxcs.

[IpaBo Ha 3aHATHE MEAArOrMYECKON NeSITeNbHOCThIO. [IpaBOBOM CTaTyC meaaroru4eckux
pabotHukoB. IlpaBa M CBOOOJBI MEAArOTMYECKUX PAOOTHHUKOB, TApaHTUU HUX peaTU3aLHH.



OO0s13aHHOCTH M OTBETCTBEHHOCTbH MEJAarorn4eckux pabOTHUKOB. ATTecTalus MeIarornyecKux
pabotHukoB. HayuHo-nenarormueckue paboTHuku. IIpaBoBoil craTyc pyKOBOAMUTENS
oOpa3zoBatenbHOW opranuzanuu. IIpesugeHT 00pa3oBaTeNbHOM  OpPraHM3alMM  BBICILIETO
oOpa3zoBanus. ubie paboTHUKH 00pa30BaTeNIbHBIX OpraHU3aIlHii.

BosnukHOBeHHE 00pa3oBaTeNbHBIX OTHOIICHUH. JloroBop 00 oOpa3oBanuu. OOmue
TpeOoBaHUSI K MpuUeMy Ha oOyueHHE B OpraHU3alMI0, OCYHIECTBISIONIYI0 00pa3oBaTelbHYIO
nestenbHoCTh. LleneBoii mpuem. JloroBop o 1eaeBoM NpueMe U JOroBOp O IeJIEBOM O0YUYEHUH.
W3meHnenne oOpa3oBareibHbIX OTHOLIeHHM. [IpomexxyTouHas arrectamus o00y4aroIIUXCS.
HroroBas arrecranus. JlokymeHTsl 00 oOpazoBanuu U (Win) o kBaupukanuu. JJokyMeHTsl 00
oOyuenuu. [Ipekpamienue oOpa3oBaTenbHBIX OTHOUIEHWH. BoccraHoBieHHe B OpraHU3aluwy,
OCYILIECTBIISOLICH 00pa30BaTENbHYIO JAESATEILHOCTD.

JlomkonbHoe — oOpasoBanue. [lmara, B3umaemas ¢  poguTenedl  (3aKOHHBIX
IpefCTaBUTeNei) 3a MPUCMOTP W YXOA 3a JAEThbMH, OCBaMBAIOIMMH 00pa3oBaTeIbHBIC
MPOrpaMMBbI IOHIKOJIEHOTO 00pa30BaHUs B OPraHU3alUAX, OCYIIECTBISIONINX 00pa30BaTeIbHYIO
nestenbHOCTh. HauanmpHoe oOmee, OCHOBHOe oOmiee W cpeaHee olmiee oOpa3oBaHUE.
Opranuzanus npremMa Ha 00ydeHue 0 OCHOBHBIM 00111e00pa30oBaTeIbHBIM IPOTpaMMaM.

Cpennee mpodeccronaibHoe oOpasoBanue. Briciiee odpazoBanue. O0mue TpeGoBaHMs
K OpraHu3aluu TmpuemMa Ha oOydeHue 10 mporpaMMamMbakaiaBpuara U MporpaMmam
cnenuanurera. OcoOble mpaBa MpH NpUEeME HAa OOy4eHHE MO TMporpaMMamOakaiaBpuaTa |
nporpamMmam crneunuanutera. dopmbl HHTErpanuu o0pa30BaTeNbHONM W HAy4HOH (Hay4HO-
MCCJIEI0BATENIbCKOM) IEATETLHOCTH B BBICIIIEM 00Pa30BaHUMU.

Ympasienue CUCTEMOM o0Opa3oBaHusl. ['ocynapcTBenHas permamMeHTanus
00pa3oBaTeNbHOW  JeATEIbHOCTH.  JIWlleH3upoBaHue  0Opa3oBaTEIbHON  JICSTEIBHOCTH.
['ocynapcTBeHHas akkpenuTaius 00pa3oBaTeNbHON eATeNbHOCTH. ['0cy1apCcTBEHHBINH KOHTPOIb
(mam3op) B chepe obpazoBanus. I[legarormdeckas sxcneptusa. HezaBucumasi oreHka KadecTBa
oOpazoBanus. HeszaBucumas oleHKa KauyecTBa NOJATrOTOBKM oOydaromuxcs. HesaBucumas
OlICHKAa KadecTBa O0pa3oBaTEIbHOM  JIEATENHHOCTH  OpPTaHU3aIMid,  OCYIIECTBISIONINX
00pa3oBaTeNbHYIO JeSITETbHOCTD. OOmecTBeHHas aKKpeIUTaIHs OpraHu3aIuii,
OCYIIECTBISIIOMMUX ~ 00pa3oBaTeNbHYIO  ACATENbHOCTh.  [IpodeccnoHaibHO-00IIeCTBEHHAS
aKkpemuTanus o0pa3oBaTelbHBIX TporpamMm. HHbopManmoHHas OTKPBITOCTh CHCTEMBI
oOpa3oBaHusl. MOHUTOPUHT B cUCTeMe 0oOpa3zoBaHus. MIHPOpMaAIMOHHbBIE CUCTEMBI B CHUCTEME
o0Opa3oBaHusl.

OcobeHHocTn  (UHAHCOBOTO  OOecreyeHUs  OKa3aHMsl ~ TOCYJAapCTBEHHBIX U
MYHUIIMNIATBHBIX ycayT B chepe oOpazoBanus. KoHtponsHbie mudpsl npueMa Ha oOydeHue 3a
cYeT OIOJKETHBIX aCCUTHOBaHHU (penepanbHOrO Oro/KeTa, OF0/KETOB CyOBeKTOB Poccuiickoit
®denepanun, MecTHBIX OrokeToB. OcylecTBieHHEe 00pa30BaTENbHON NEATETbHOCTH 3a CUeT
CpeACTB (U3UYECKUX JIAI U FOPUANYECKUX JHIl. VIMymecTBo 00pa30BaTeNbHBIX OpraHU3alni.
Co3nanue 00Opa3oBaTeNbHBIMU  OpPTaHU3ALMSMU  BBICIIETO OOpa30BaHUS  XO3SHCTBEHHBIX
0O0IIECTB U XO3SHUCTBEHHBIX MAPTHEPCTB, ACATEIBHOCTh KOTOPHIX 3aKIIF0YACTCSl B IPAKTUIECKOM
OpUMEHEHUN (BHEAPEHHMH) PE3yNbTAaTOB MHTEIEKTYalbHOH AedrenbHocTH. OOpa3zoBaTenbHOE
KpEeIMTOBaHUE.

IIpenogaBarein
KaHJIuAaT NCTOPUYECKHUX HayK, foueHT Caxapos C.A.

51.0.13 lludpoBbie TEXHOJOTMH B 00pPa30BaAHUM

Ilnanupyemble pe3yJbTAThI 00yUeHHsI 0 THCHMILIHHE

OIIK-2. CmocobeH ydacTBOBaTh B pa3pabOTKe OCHOBHBIX U JIOTIOJIHUTEIBHBIX
00pa3oBaTeNbHBIX MPOTpPaMM, pa3pabaThiBaTh OTIEIbHBIE WX KOMIIOHEHTH (B TOM HYHCIE C
UCTIOJIb30BaHUEM WH(OPMAIMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJIOTHUI)



OIIK-5. CriocobeH OCYIIECTBIATh KOHTPOJIb U OIEHKY (OpMHUPOBaHHS pPE3ylIbTaTOB
00pa3oBaHus 00YUYArOIINXCS, BBIABIATE M KOPPEKTUPOBATH TPYAHOCTH B 00YUEHUH

OIIK-8. CnocobeH OCYyHIECTBIATh IEJarorH4YecKyr0 JesATeIbHOCTh Ha OCHOBE
CTIeUaIbHBIX HAyYHbBIX 3HAHUH

OIIK-9. CnocoOeH moHUMATh MPUHLIUIBI PabOTHI COBPEMEHHBIX HH(OPMAIIMOHHBIX
TEXHOJIOTUH 1 MCIIOIBb30BaTh UX JJIS PEIICHNUS 3a/1a4 MPO(EeCCHOHANBHON e TETbHOCTH

I1IK-3. CnocoGeH mNpUMEHSTh COBPEMEHHBIE HH(POPMAITMOHHO-KOMMYHHKAIIHOHHBIE
TEXHOJIOTUH B y4eOHOM IpoIiecce /ISl TOCTIKEHHS TUIAHUPYEMBIX Pe3yIbTaTOB 00Y4EHHS

Conep:xkaHue TUCHUTLIHHBI

Urtomorus,  cTpyktypa W  Kiaccupukanus  HMHOOPMAIMOHHBIX  TEXHOJIOTHH.
HHpopMannoOHHbIE TEXHOJIOTUU KOHEYHOTO TI0JIb30BATEIs: TI0Ih30BATEIbCKAN HHTEPQEIC U ero
BUJIbI, TEXHOJOTUSI OOpabOTKM JaHHBIX M €r0 BHUIBI, TEXHOJOTHYECKHHA IPOIECC 3allUTHI
JIAHHBIX; aBTOMAaTH3UPOBAaHHOE padouee MeCTo, IEKTPOHHBIA oduc, 0a30BbIC U MPUKIIAIHBIC
WH(OPMAIIMOHHBIE TEXHOJIOTUN; HHCTPYMECHTAIBHBIC CPEICTBA MH(DOPMAIIMOHHBIX TEXHOJIOTHH;
NPUHIUITBI pealin3aiui U GyHKIIMOHUPOBAHUS HH(POPMAITMOHHBIX TEXHOJIOTHH.

[IporpaMMHBIC CcpencTBa IUITAHUPOBAHHS YUYEOHBIX 3aHIATHH (O(UCHBIC TEXHOJIOTHH,
MEHTaJIbHBIC KapThbl). [IporpaMMHbIe CpeaCcTBa MOATOTOBKH Y4YeOHBIX MaTepuasioB (0duCHBIC
TEXHOJIOTHH, CETEBBIC TCXHOJIOTHH). MylnbTHMeIMa B 00pa30BaHUU. TEXHOJIIOTHH OpraHU3aluu
coBMecTHOM paboTel yuammxcsa (Ha mnpumepe Wiki-texnonoruu). HWubopmanmonnoe
obecrieueHne y4eOHOTO Tpolecca B 00JMacTH  (PU3UKO-MATEMATUYECKOTO 0Opa3oBaHUS.
[IporpamMMHBIe CpecTBa OICHKM W KOHTPOJsS 3HAaHWU. [IporpaMMHBIC CpelcTBa yIpaBJICHUS
yueOHbIM TiporieccoM. COBpeMeHHbIE TEXHHYECKHE CpeicTBa B yueOHOM mporecce. CpencTa
aBTOMATHU3AIlMM  JEATENbHOCTH TpermojaBaTeNis U aJIMUHUCTpAaTopa 0O0pa3oBaTEIbHOTO
YUPEKICHUS.

O0630p coBpemeHHbIX Internet-rexHosoruii, oOjauHbie TexHONMOTHH. OCOOEHHOCTH
po(heCCHOHATLHOTO OOIICHHUST C WCIOJIB30BAaHHEM COBPEMEHHBIX CPEJCTB KOMMYHHKAITHH.
CereBble coobOmiecTBa. TeneKOMMyHUKAIIMOHHBIE CUCTEMBl U CETH, B TOM YHCIE, TJI00aTbHbIE
KOMITBIOTEPHBIE CeTH. VICrmonb30oBaHWE CONMANBHBIX cepBUcOoB Web B opraHusanuu
o0Opa3oBaTenbHOTro npoiecca. BuneokondepeHu B 00pa3oBaTeIbHOM MPOIECCe.

IIpenoanaBarenan
KaHJIMJIaT TIeJarOTHYeCKUX HayK, MoreHT MakcumoBa H.A.

b1.0.14 Ienaroruyeckast KOHQPJIUKTOJIOT U

IInanupyemble pe3yabTaThl 00y4eHHs 110 AUCHHUILIMHE
OIIK-7. CnocobeH B3anMOICHCTBOBATh C YYaCTHUKaMH 00pa30BaTeNbHbIX OTHOLICHHUH B
paMKax peayn3alnuy 00pa3zoBaTeIbHBIX IPOrpaMM

Conep:xaHue TMCHUILINHBI

OcHoBbI iearornveckoi konduukromorun. [lonsaTre negarorndeckoro KOH(IUKTA, €ro
GbyHKIMY, KIacCU(PUKALMU, CTPYKTypa U JuHaMuKa. OCOOEHHOCTH KOH(IUKTOB B IIKOJIE H
MNPEANIOCBIUIKM BO3HHUKHOBCHHA HeﬂaFOFquCKOﬁ KOH(l)J'II/IKTOJ'IOFI/H/I. TeopHH MCEXAaHU3MOB
BO3HUKHOBEHHUS KOHGIUKTOB. METOIBI HCCIEIOBAaHUS KOH(JIUKTOB B IIKOJIE.

ConnanabHO-TICHXOIOTHYECKAss ~ XapaKTEPUCTHKA Pa3IMYHBIX  BHUJOB  KOH(IIUKTOB.
Onpenenenue, NPUYMHBI M BHIBl BHYTPHJIMYHOCTHOTO KOH(pmuKTa. CTaTycHO-pOJIEeBBIE
KOH(JINKTHI B MeIaroru4ecKon NEeSITETTHHOCTH. OcobenHocTH nepeKUBAHUS
BHYTPUJIMYHOCTHOT'O KOH(l)HI/IKTa U CT0 MOCJIICACTBUA Y II€Aarora.



[IpyunHBI ¥ OCOOEHHOCTH MEXIUYHOCTHBIX KOH(DIUKTOB B mIKosie. LleHHOCTHBIE,
poJsieBble U KOH(UIMKTHI HHTEPECOB B MEJIAarOrMYecKoM IpOILecce M UX BIMSHHUE HA PE3yJbTaThl
y4eOHON NEeATENbHOCTH.

Teopernueckue MoJenu MEXIPYIIOBBIX KOH(IMKTOB. MeXrpynmnoBble KOH(IUKTH B
mkode. [pobiaema HaMOHATBHO-KYIBTYPHBIX KOH(IJIUKTOB B LIKOJIE.

KonduukTel B mikone. Ydyamuics Kak cCyObeKT M 00beKT KOH(MIUKTOB. OCOOEHHOCTH
OpOTEKaHUs KOH(DIMKTOB B CHUCTEME OTHOLICHUH «yYUTEIb-yYCHHK» (0COOEHHOCTH
[earornyeckux KOH(MIMKTOB). Buabl nmeparornyeckux CUTyaluil U KOH(IMKTOB: KOH(IMKTHI
MOCTYIIKOB, OTHOIIEHUH, AeATEIbHOCTH. MOJIeNn MeJarorn4eckoro oOmeHnss 1 KOH(QIUKTHI ¢
y4aIlMMUCS pa3HbIX BO3PACTHBIX TPYI Y NE€aroros.

OcobeHHOCTH KOH(UIMKTOB B CHCTEME «YYEHUK-y4eHHK». [IpuuuHBI M 0COOEHHOCTH
MEXJIMYHOCTHBIX KOH(JIMKTOB Yy AeTell pazHoro Bo3pacra. Oco0eHHOCTH KOH(MIMKTOB B CHCTEME
«YYEHUK-TPYIIIa.

JleTcKo-poauTenbcKkiue KOHGIMKTBL. THN BHYTPEHHMX OTHOUIEHHMH Kak (akTop
KOH(JIMKTHOTO B3aMMOJACHCTBHS POAUTENCH W AETed: TapMOHUYHBIA M JTUCTapMOHHYHBIN.
HectpyktuBHOCTh Bo3pacTHble KpHU3HUCHI AeTeil Kak (hakTOpbl MOBBILIEHHOM KOH(MIMKTHOCTH.
BnusiHre TMYHOCTHBIX 0COOGHHOCTEH neTel M poauTesei Ha KOH(QIUKTHOCTh OTHOIICHHIH.

[lenaror kak cyObekT naeaTesnbHOCTH. KOH(IMKTBI B IMEAaroruueckoM KOJUIEKTUBE.
OcoOeHHOCTH MEHTaNuTeTa Imejarora © mpobiema mpodeccHoHaNbHOW — JedopManuu.
TpynoBble, OpraHU3alMOHHbIE U TICUXOJOIMYECKUE KOH(MDIMKTHI B I1€JarorH4ecKOM KOJUIEKTHBE.
MoOG6unrn 6occunr. OCOOEHHOCTH TENAarorMYecKuX KOH(IMKTOB MEXIy IeJaroraMu |
aaMuHuctpanuei. Crnennduka nerarorndyeckux KOH(GIMKTOB Mex 1y neparoraMmu. OcobeHHOCTH
NearornyeckixX KOH(INKTOB MEXKIY YIUTEISIMU U POIUTEISIMU YICHUKOB. MOJI0101 Ieaaror B
mkose. KoMmMyHHMKaTHBHAS KyJabTypa Meaarora.

Pa3pemenne u npodunaktuka KOHQIMKTOB B oOpazoBaHuu. Crneuuduka yrnpabieHUS
KoH(uuKTOM. [ToHsTHE yrpaBieHUs] KOH(DIUKTOM, COiepKaHue yIpaBlIeHUs] KOH(MIUKTOM U €ro
nuHamuKka. OCOOEHHOCTH YIpaBiieHUs KOH(INKTAMH B ILIKOJIE.

CpaBHMTENbHBIM  aHANW3  TMOHATHHA:  pa3pelleHue, CorjlallleHHe,  yIpaBlIeHUe,
yperyanupoBaHue, 3aBepleHue KOH(IINKTA.

@opMbl, HCXOABI M KPUTEPUU 3aBEpLICHUS KOHQIMKTOB. JleCTpyKTHBHOE U
KOHCTPYKTHUBHOE pa3penieHne KOH(IUKTa. YCI0BUS U (PaKTOPbl KOHCTPYKTUBHOTO Pa3perieHust
KOH(UIMKTOB, MX crneuuduka B oOpa3oBarenbHOM cdepe. HeratuBHble (QakTOpbl NPUHATUS
pelIeHni Mo KOH(MIUKTY.

JleaTenbHOCTb YYUTENS 110 YPETYIUPOBAHUIO KOHPIUKTOB MEXYy YUCHUKAMH.
Pazpemenne u npoduiaktuka KOHQIUKTOB B 00pa3oBaHuu. CoOIUaIbHO-TICUXOJIOTHMYECKHE
TEXHOJIOTUM pPAa0OTHl Mefarora ¢ KOHQJIUKTaMH. TEeXHOJOrMHM peryaupoBaHHs KOH(IHMKTA.
Memunamnusa. Ilpodunaktuka KOHQIMKTOB B oOpa3zoBaHuu. CoOIMANTBHO-TICHXOJIOTHYSCKUN
KJIMMaT B KoJutekTuBe. [lIkonbpHas ciry:x6a mpuMHUpeHHUs.

IIpenonaBarein
KaH/IMJIaT ICUXO0JIoTHYecKuX Hayk, AoueHt K.E. Ky3smuHa
KaHIMJAT IICUXOJIOTUYECKUX HayK, noueHT 1.B. Mopo3sukosa

b1.0.15 MeTtoauka BocnuTaTeIbHON Pa60THI H OCHOBBI BOXKATCKOM 1eSITeIbHOCTH

Ilnanupyemsie pe3yJbTaThl 00y4eHHs N0 JUCHHILIHHE

OIIK-4. CriocobeH OCYIIECTBIATH TyXOBHO-HPABCTBEHHOE BOCHHTAHUE OOYYarOIIUXCS
Ha OCHOBE 0a30BbIX HAIMOHAJIBHBIX [IECHHOCTEH

I1K-4. CrnocobeH oOCyIIeCTBIATh pa3iMyHble BHJBI BHEYPOUHON JEATEIBHOCTH C
Pa3IMYHBIMKM KATErOpUsAMHU OOYYarOLIUXCs, B TOM YHCIE BOXKATCKYIO JIEATEIBHOCTh B JIETHUX
Jarepsx



Copaepxanue TUCHHUIIIMHBI

BBenenne B METOAMKY BOCIHUTATENBbHONW PabOTHIL. J[yXOBHO-HPAaBCTBEHHOE BOCIUTAHHE
ydamuxcst obueodpa3zoBarenbHoil mKkosbl. CopepikaHHE U OCHOBBI JAyXOBHO-HPAaBCTBEHHOI'O
BOCIIMTAHUS JUYHOCTU. ba3zoBele neHHocTu. Curcrema 0a30BbIX HallMOHAIbHBIX LIEHHOCTEH.
BocnuratensHast padota 1o (opMUpOBaHUIO 0a30BbIX HALIMOHAJIBHBIX LIEHHOCTEH.

KitoueBble  OOWICIIKONBHBIE M KJIACCHBIE Mepornpustus. KanengapHblii — TuiaH.
TpaguuuoOHHBIE MEpONpPUATHS ILKOJBI, Kjlacca IyTH HX YCOBEPLIEHCTBOBAaHMsA. BHenpenue
HOBBIX CPEJICTB, METO/IOB B pa3pabOTKy M PeaIH3alMI0 BOCIIUTATEILHBIX MEPOIPUSATHIA.

BaeypouHas nesTenbHOCTb. BHeypodHas IEesATENBHOCT HAa YpPOBHE KIJAcCa, ILIKOJIBI.
Opranuzanys BHEYPOUHOU NEATENBHOCTH C Pa3IMYHBIMH KaTeropusiMu jaereil. OcobeHHOCTH
OpraHu3aIMy BHEYPOYHOU NesaTenbHoCTH s neteit ¢ OB3; mis nerei smurpanToB). PadoTta ¢
POAUTEISAMH.

OCHOBBI BOXAaTCKOH JesTenbHOCTH, €€ crenuduka, wmeroposorus. HopmaTusHO-
IIPAaBOBBIE aKTHI, TOKYMEHTHI, pETYIUpPYIOIKe NaHHyto chepy. CamoynpaBieHHe B Jiarepe.

IIpennonaBarein
JIOLIEHT IeAaroruueckux Hayk, npogeccop Cenuenkon H.I1.,
KaHJuAaT eJarornyeckux Hayk, 1oneHT Tumakosa A.1O.

b1.0.16 DnekTHBHBIC KyPCHI 10 (PU3MYECKOH KYJIbTYpe H CIIOPTY

ILnanupyembie pe3yJbTaThl 00yUeHHUsI 10 TUCHHILIHHE
VYK-7. CnocobeH mnoajiepKuBath JOJKHBIA ypOBEHb (U3NYECKOW MOATOTOBICHHOCTH
Ui o0ecTieyeHns MOTHOLEHHOM COIMaIbHON U PO EeCCHOHATIBHOMN 1eATENbHOCTH

Conep:xaHue TMCHMILIAHBI

OCHOBBI TEXHMKH O€30MacCHOCTHM Ha 3aHATHUIX Jerkoid atieTHKor. (O3HaKOMIIEHHE,
oOydeHue U OBJIaJICHUE IBUTATEIbHBIMU HaBBIKAMH M TEXHUKOM BUIOB JIETKOW aTJIETUKH: Oer Ha
kopotkue auctannuu (100, 200, 400 M); BUaBI CTApTOB, CTAPTOBBIN pazder, Oer Mo AUCTAHIIUH,
¢bunummposanue. ber Ha cpeanne auctanuuu (ot 500 mo 3000 m). Bricokuii crapt, cTapToBOE
yckopenue. ber o quctaniuu u GuHUIITHBIA phIBOK. KpoccoBrbrit 6er. OCOOEHHOCTH JbIXaHUS B
pa3nnuHbIX Bugax Oera. IIpbDKKHM, UX BUABI, TEXHUKUA TPBDKKOB. [IpBDKKM B JUIMHY ¢ MecTa.
CoBeplIeHCTBOBAaHME 3HAHWM, YMEHUM, HABBIKOB W pa3BUTHE (PU3MUECKUX KAYECTB
(GYHKIIMOHATBHBIX BO3MOXKHOCTEH opranu3ma B Jierkoil arneTtuke. CrenuanbHas (usnueckas
MOATOTOBKA B PA3MUYHBIX BHAAaX JErKoM arieTuku. CrocoObl U METOABI CAMOKOHTPOJISI TIPH
3aHATHSIX JIETKOM aTineTukoid. OCOOCHHOCTH OpraHU3allii W TJIAHUPOBAHMS 3aHITHHA JETKOU
aTJIETUKON B CBA3HM C BhIOpaHHOM npodeccueit. [IpaBuna copeBHOBaHMM MO JETKON aTieTHKE.
ITpaBuiia cyzneiicTBa cOpeBHOBaHUM MO Kpoccy. 3HAKOMCTBO ¢ HopMatuBamu ['TO mo nerkoi
aTJICTHKE.

OCHOBBI TEXHUKH 0€30MaCHOCTH Ha 3aHITHUSX CIIOPTHBHBIMU UTPAMHU.

backerOoin. 3anHsaTHs BKIIOYAIOT: OOLIYyI0 (DU3MYECKYIO IOATOTOBKY, CHEIHAIbHYIO
(bU3NYECKYIO TOATOTOBKY (YIpPa)KHEHUS ATl Pa3BUTHSI, CHIIBI, OBICTPOTHI, OOIIEH U CKOPOCTHOM
BBIHOCJIMBOCTH, TPBITYYECTH, THOKOCTH, CKOPOCTHOW pEAKIWW, YMPaXHEHUs NJisi Pa3BUTH
OPUEHTUPOBKH); OCBOCHHE TEXHHUKH MEPEBHKEHUN, OCTAHOBKH W TMOBOPOTOB 0€3 MsA4Ya U C
MS4YOM, Nepeaadyy Msida OJHOM U JBYMsI pPyKaMH Ha MECTE U B JABUKEHUH, JIOBJIU Ms4a OJTHOU U
IBYMsI pyKaMH, BeIIEHUs Ms4a, 0OOBOJKA MPOTHUBHUKA, OPOCKOB Ms4a C MECTa, B JIBIKEHUH,
OMHOW M nByMs pykamu. OcBaumBaroTCs: OOMaHHBIC IBWKEHHS ((UHTHI);, TEXHHKA 3allUTHI;
TEXHUKA NEepeMeIleHU (OCHOBHAs, 3alllUTHAsI CTOMKAa M BCE BHUJBI MEPEMEIICHUN 3alllUTHUKA);
TEXHHKA OBJAJEHUS MSIUOM: BBIPbIBAHHME U BBIOMBAaHWE Msua, IMEPEXBAT; MPOTHBOJEHCTBUE



BEJICHUIO, IIPOX0/1aM, OpOCKaM B KOP3UHY; OBJIaJICHHE MIYOM, OTCKOUMBIIUM OT IIUTA. TaKkTHKa
urpsl B 6ackeroou1. [IpaBuna urpsl 1 OCHOBBI CyIeiiCTBA.

Boueitbon. 3aHATHS BKIIOYAIOT: U3yYCHHE, OBJIAQJICHUE OCHOBHBIMH MPHEMAMH TEXHHKH
BoJieiibosa (mepemenieHue, npuéM M Ieperaya MsA4a, I[10Ja4yM, HaNaJarollve yaapsl,
onokupoBanue). COBEpIICHCTBOBAHUE HABBHIKOB HWIPhl B BojeiOoi. OOmas u crenuaabHas
HOJAroTOBKa BojeiOonucra. TexHuka M TakTMKa uUrpsl. I[IpaBuna copeBHOBaHUIl, OCHOBBI
CyJeHICTBA.

HacrtosbHblii TeHHMC. 3aHATUS BKIIIOYAIOT: U3Y4YE€HUE, OBJIaIeHE OCHOBHBIMU ITPUEMaMHU
TEXHUKUA UTPHI (COCOOBI Aep)KaHUSI PAaKeTKH, CTOWKA TEHHUCHUCTA, TEPEABWKCHUS, yIAaphl IO
M4y, nogadu Msa4a). CoBepIICHCTBOBAaHME HABBIKOB WIPhl B HACTOJbHBIM TeHHUC. TakTHka
urpsl. IIpaBuna copeBHOBaHUMN, OCHOBA CYJEHCTBA.

IlonBuxkHble Wrpbl. 3aHATHA BKJIIOYAKOT: OBJAJEHUE METOJIMKOM MpOBEACHUS
MOJBMYKHBIX UT'P ¢ O€TOM, MPBDKKAMH, METAHUSMU JUTSI IETEH U B3POCIIBIX.

OCHOBBI TEXHUKH 0€30MIaCHOCTH Ha 3aHATHIX T'MMHAcTUKOM. [IpoBeneHue u cocraBieHue
pa3HoOOpa3HBIX KOMIUIEKCOB —OOIIEPA3BUBAOIINX  YINPAKHEHUHA (Pa3iW4YHBIX BUJAOB U
HalpaBJIEHHOCTH BO3JEHCTBUA). YIIPaKHEHUS HA CUITY U THOKOCTb.

IIpenoxaBaresb
KaHUJaT NeJarornueckux Hayk, noueHt [1.B. [lycrommino

b1.0.17 Teopusi u MeTOAUKA 00y4eHHs] MaTeMATHKe

[Inanupyemble pe3y/ibTaThbl 00y4eHHs M0 AUCHHUILIMHE

OIIK-2. CrmocobeH ydJacTBOBaTh B pPa3pabOTKE OCHOBHBIX U JIOTIOJTHHTEIHHBIX
o0pa3oBaTeNbHBIX MPOTrpaMM, pa3padaTbiBaTh OTAEIbHBIE MX KOMIIOHEHTHI (B TOM YHCIE C
UCTIOJIb30BaHUEM WH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHN)

OIIK-3. CrmocobeH OpraHM30BBIBATH COBMECTHYIO U WHIUBUAYAIbHYIO Y4YEOHYIO H
BOCIIUTATEIBHYIO JEATEIBHOCTh OOYUYAIOMIUXCSI, B TOM YHCJIE€ C OCOOBIMH 00pa30BaTEebHBIMU
NOTPEOHOCTSIMU, B COOTBETCTBHMM C TpeOoBaHHSAMH  (elepaibHBIX TOCYIapCTBEHHBIX
00pa3oBaTeNIbHbIX CTAaHAAPTOB

OIIK-5. CnocobeH OocyIIecTBISATh KOHTPOJIb M OIEHKY (OPMHUpPOBAHUS PE3YIbTATOB
00pa3oBaHus 00YJaIOUINXCS, BEISIBIATH M KOPPEKTUPOBATH TPYIHOCTH B O0YICHUHT

OIIK-6. CnocobGeH UCMONb30BaTh  IMICUXOJIOTO-NIEAATOTMUECKUE  TEXHOJIOTUU B
npoecCHOHANBHOM  N1eATENbHOCTH, HEOOXOAMMbIE M HWHAUBUAYAIM3alUH OOy4yeHHS,
pa3BUTHs, BOCHHTAHHUS, B TOM 4YHCIE OOy4YalOmMXCa C OCOOBIMH O0Opa30BaTEIbHBIMU
MOTPEOHOCTIMU

OIIK-8. CnocobGeH OCyHIECTBIATh IEJarord4ecKyro JesTeIbHOCTh Ha OCHOBE
CIICITUATBHBIX HAyYHBIX 3HAHUH

I1K-1. CnocoGeH miIaHUpPOBAaTh U OCYHIECTBIATH y4eOHBIH MPOILIECC B COOTBETCTBHHU C
OCHOBHOM 00111€00pa30BaTEIbHON MPOTPAMMONl OCHOBHOTO OOIIET0O W CPEIHEro OO0IIero
o0Opa3oBaHUs

IIK-2. CnocobeH BbIOMpaTh ¥ HCIIOJIB30BAaTh TEAArOTHICCKUE TEXHOJIOTHU IS
JOCTMDKEHUSI TUIAHUPYEMBIX pe3yJbTaToB OOy4YeHHMs IO OCHOBHOW 0011e00pa3zoBaTeabHOM
mporpamme OCHOBHOTO OOIIETO M CPEeTHEro 00IIero o0pa3oBaHms

ITK-5. CnocobeH ucnonbp30BaTh HaAyYHBIE 3HAHUS B MPEAMETHON 00acTh (MaTeMaTHKa)
B mpouecce GopMUPOBaHUS MPEIMETHOW KOMIETEHIIMH OOY4YaloOIIMXCS B paMKax peanu3aliu
OCHOBHOMH 00111€00pa30BaTeNIbHON PO PaMMBI

Conep:xaHue TUCHUILIHHBI
TeHneHIMM pa3BUTHUS IIKOJLHOTO MaTEMaTHYECKOro o0pa30BaHUSI HA COBPEMEHHOM
srame. llenn oOydeHus MaTemMaTWKe B CpeAHel mikose (oOpa3oBarenbHBIC, pPa3BUBAIOIINE,



BOCTIMTaTeNbHbIC). KOMIETEeHTHOCTHRIN TOAX0a U (OPMHUPOBAHHE KOMIIETCHIIMH Ha YpOKax
matematuku. CozepxaHue IIKOJLHOTO MaTeMaTtudyeckoro oOpa3oBaHus. Benyume wunen
0o0ydeHHsT MaTeMaTUKE B LIKOJIE (IPEEMCTBEHHOCTb, MEKIIPEIMETHBIE CBS3H, NPUKIATHAS U
MIpaKTUYECKasl HANpaBJICHHOCTb, METANPEIMETHbIE 3HAHMS, JEATEIbHOCTHBIM MOJIXOI,
QITOPUTMUYECKUN TOJXO0/I, KOMITBIOTEPHU3ALIUs, OPUECHTAMS HA CYOBEKTHBIN OIBIT yJaluxcs).
CoBpemenHble 00pa3oBaTelibHble TeXHOIOTUU. OCHOBHBIE MPOOIEMbI MPAKTUYECKOTO PEIICHHUS
00pa3oBaTeNbHBIX 33/1a4 B COBPEMEHHOM mapagurme. «O0yueHne B COTpyAHUYECTBE», «MeTox
npoekToB», «PasHoypoBHeBoe oOydyenue» u T.a4. CymHOCTh AUPPEPEHIUPOBAHHOTO U
MHAMBUAYaAJILHOTO MOJX0/0B B JUYHOCTHO OPUEHTUPOBAHHOW KOHLENIMN 00pa30BaHus.

Metoapsl oOyueHus: MareMaTuke U uX kiaccuduxaiusa. OOIeIuIaKTHIECKUEe METObI
o0y4eHHsT MaTeMaTHKE, UX COBEPIICHCTBOBAHHME B HAIPABICHUM AaKTHBH3AUU OOYYEHUS.
OMIIUpPUYECKHEe METOAbl 00yUeHUsI MaTeMaTuKe: HaOJII0eHNe, ONbIT, n3MepeHue. CrenuaibHble
MeTOJbl B OOyYE€HHH MaTeMAaTUKe: MOCTPOEHHE U MCCIEAOBaHUE MaTeMaTUYECKUX MOJEJEH,
AKCHOMATHYECKUU MeToJ. MeToAbl NMCUXOJOTMH U METOJbI JIOTUKA B OOY4YeHHUU MaTeMaTHKE.
Onepanyy MBIIUICHAS KaK METOJbI OOYYEeHHsT MaTeMaTWKe (aHaIW3 W CHUHTE3, CPaBHEHHE,
00001eHne, abcTparupoBaHue U KOHKpeTH3aus, knaccuukanus). UHIyKIus u JeayKiuus Kak
MeToAbl 00yueHHsI. AHAJIOTHS KaK BHJl YMO3aKIIOYCHUSI U METOJI 0OydeHUsl. Y POK MaTeMaTHKH.
OcCHOBHBIE THUIIBI YPOKOB. TeXHOJOruMs TMOATOTOBKH YYHUTENsl MaTeMaTUKH K YpPOKY.
[IpoexTpoBaHKue YpOKOB IO OINpPENEICHHON TeMe. AHalIM3 U caMOaHalU3 ypoKa MaTeMaTHUKH.
BueknaccHas pabora mo marematuke. OCHOBHbIE JUIAKTUYECKHE (YHKIMU BHEKIACCHOM
paboTel 1O MaTeMaTHUKe: YIIIyOJIEeHWE W pPAclIMpEeHHE 3HaHMM Yydaluxcs [0 MaTeMaTHKE;
BbIsIBJIeHME #  (GOpMUpOBAHHME HHTEpeca K MaTeMaThKe; pPa3BUTHE MO3HABATENbHOM
CaMOCTOSITENIbHOCTH; HCCIIEOBATEIbCKUX YMEHUM M HaBBIKOB YdalluXcsi XapaKTepUCTHKa
OCHOBHBIX BHJIOB BHEKJIACCHOW pabOTHI MO MaTeMaTHKe: KPYXKH, (aKylIbTaTUBHBIC 3aHATHS,
CHEIKYPChI, OJINMITHAJIbI IO MaTEMaTHKE.

ITonatue xak ¢opma MbinuieHus. Copepkanue U 00bEM moHATUSA. OmnpeneneHue
noHsatus. Buasl onpenenenuit. Knaccudukanus nonstuil.  Otansl  popMUpOBaHUs
MaTE€MaTUYECKUX MOHSATUH.

MatemaTtuueckue MpenaoKeHus, UX COJep)KaHUe, JIoTUYecKass CTPYKTypa, OCHOBHBIE
Buzbl. Jlorndyeckas crpykrypa TeopeM. Buasl Teopem u cBsi3b Mexay HumHu. Heobxomumble u
JIOCTaTOYHBbIE  YCJIOBHSA, TEOPEMBI-CBOMCTBA U  TEOpEMBI-IIpU3HAKU. MaTemaTuueckue
JI0Ka3aTeIbCTBa, UX CTPYKTypa. MeToanka 00yueHus 10Ka3aTeIbCTBY TEOPEM.

[Icuxonoro-negarornyeckue TpeboBaHusl K  (HOPMHPOBAHMIO  yYMEHMH.  OTarbl
dbopMupoBaHUS yMEHHS. AJNTOPUTMBI, TIpaBUJIa M HUX CBOWCTBA. JIOTMKO — MaTeMaTHYeCKHii
aHAJIN3 AJITOPUTMOB M MpaBui. MeToauka HM3y4deHHs] aJlfOPUTMOB M IpaBuil. DopmMUpoBaHUE
IPHUEMOB yueOHOH e TeTbHOCTH.

3amaun: ompenerneHue, CTPYKTypa, Kiaccuukanus. Buabl 3agay B IIKOJIBHOM Kypce
MaTeMatuku. OyHKIUK 3a7ad B 0Oyu4eHUU MaTeMaTHKe. ApU(PMETHUECKH U anreOpanvecKuii
METOJIbl PElIeHUs] TEeKCTOBBIX 3aJlad U METOAMKa 00y4deHHs 3TuM metofaMm. OCHOBHBIE 3TaIlbl
peleHus 3aga4. Metoauka o0y4eHus yJalxcsl pelieHnto 3aa4 Ha ABMKEeHHe, Ha paboTy

Henn wu 3amaun KOHTPOJS M JHUAarHOCTUKU pPE3yJIbTaTOB OOYy4YEeHMs] MaTeMaTHKe.
KonTponb: Tunsl, nienu, GyHkuuu. TpeGoBaHus K KOHTPOIIO U €r0 KOMIOHEHTHI. Buabl, hopMbI
u cpenctBa koHTpoiisa. Omenka m orMmerka. CrocoOwl oreHuBaHus. OHMIMOKA W HEIOYETHI.
[Tenarornyeckasi TMarHOCTUKA U MPeyNPeKACHUE MATEMaTHYECKUX OITMOOK YJaIXCs.

OO6m1ast XapakKTEpUCTHKA METOANYECKON JTMHUH «HucinoBbie cucTeMbl». OCHOBHBIC ITAITbI
U3yUYEHHs YUCIIOBBIX cHCTeM. MeToauueckue 0COOEHHOCTH M3Y4YEHUsl HATypajbHBIX YHCEN B 5
Kjacce. Meroanueckue OCOOCHHOCTH HW3YYEHHS OOBIKHOBEHHBIX M JECSATHYHBIX JApoOeil.
Metoanueckie 0COOCHHOCTH M3y4eHUs OTPULATEIbHBIX Yncesl. MeToanKa BBEIECHUS] MOHSATHUS
«MPpaLMOHAIBHOE YUCIION.

OOmrast xapakTEepUCTHKAa METOJUYECKOM JHHUU «TOXIEeCTBEHHBIE MPEOOpa3OBaHUI.
OCHOBHBIE THIIBI TTPeOOpPa30BaHUM M ATambl UX W3ydeHUs. DOpMUPOBAHHE YMEHHI W HaBBIKOB
IIPY BBIITOJIHEHUH TOXIECTBEHHBIX MPe0Opa30BaHUiA.



lenn wsydenwss (QyHKOMA B OCHOBHOHM IKojie. Pa3nmuyHble TPAaKTOBKH TOHSATHS
«pyaknusy». O BBeneHUM TMOHATUA «pyHKUUsS» (Ha mpumepe ydyeOHmka A.I'. MopakoBuua).
Crparerus M TaKTHKa M3Y4YEeHHUs CBOMCTB (yHKuumii B Kypce amredpel 7 — 11 kiaccos.
Meroanueckas cxema u3ydeHusi GyHKIIMKA B OCHOBHOM IIKoJie. MeToIuKa U3y4eHHS TIPSIMOU U
00paTHOW MPONMOPIUOHAIBHOCTH. MeToanKa H3y4deHHs KBaapaTHyHOW (QyHKIuM (yueOHUK
cepuu MIIN).

Mertoauka GOpPMHpPOBAHUS TOHATUH  «YpPaBHEHHUE», «HEPABEHCTBO», «pEIICHHE
YPaBHEHHUS», «PCIICHUE HEPABEHCTBa». BUAbI ypaBHEHUI U HEPABEHCTB HA PA3JIMYHBIX 3TAIax
00y4YeHHSI 1 METO/IMKA O0YUYCHHS UX PEILICHHIO.

Jlornuyeckoe CTpoeHUE MKOIBHOIO Kypca reomeTpuu. Llean oOyueHus reomeTpuyeckoMy
marepualy B 5 - 6 Kiaccax. Meroaudeckue OCOOCHHOCTHM OpraHU3allu OO0ydeHUs
reoMeTpu4eckoMy Mmarepuany B 5 - 6 kiaccax. Cxema (opMHpOBaHHS NPOCTPAHCTBEHHBIX
npeJcTaBlIeHUN (IPEANOHATUIH) O TEOMETPUUYECKOM OOBEKTE.

Bunasl reomerpudeckux GUryp B IIKOJBHOM Kypce IUIAHUMETPHHM U MECTO UX U3Yy4YEHHS.
PaBenctBo reomerpuueckux @uryp. MeTonuKka U3y4EHHsS PaBEHCTBA TPEYrOJbHUKOB.
@opmMupoBaHuE IOHATHS  MHOIOYrojibHUKa. MeTonuka M3ydyeHUs YacTHBIX  BHJOB
YeThIPEXYTONLHUKOB. MeToauKa n3ydeHus TeMsl «llnomanu purypy.

OcHoBHble reomerpuueckue noctpoeHus. Iloctpoenus ¢ mupkyneMm U JIMHEHKOH. MeTonbl
IIOCTPOEHUM.

HayuHno-meronuueckue 0COOEHHOCTHM TeMbl. MeToaudyeckue pPEeKOMEHJIAIUHU 10
U3YY4EHHIO BEKTOPOB M KOOPJMHAT HA IUIOCKOCTH. Meromuka (GopMUpOBaHHS BEKTOPHOTO
MeToJa peteHus 3aaa4d. CxeMbl pelieHys 3a1a4 KOOPAUHATHBIM U BEKTOPHBIM METOOM.

CymHOCT,  NOHSTHUS ~ IeoMeTpuYeckoro  mnpeoOpa3oBaHus. OCHOBHbIE  BUIbI
reOMEeTPUUECKUX MPeoOpa3oBaHuil U METOJMKA UX U3YUEHHUS.

Pa3BuTre QpyHKIMOHANBHON JUHUM B CTapIIUX Kiaccax. Meroanyeckas cxema U3ydyeHust
GyHKUMH B cTapmMx KigaccaX. MeToauka U3y4eHHMs TPUTOHOMETPHUYECKUX —(QYHKIU,
NoKa3aTelbHON U Jorapudmuueckoi ¢pyHkiuil. [lonstrue odpaTHON QyHKIUY.

Konnenuust n3y4eHUM 3J1EMEHTOB MaTEMAaTHYECKOrO aHaiu3a B 0o0mieoOpa3zoBaTelbHON
mikosie. O0 u3yueHuu mpejena MocieoBaTeNbHOCTH U npezena GyHkuuu. BBenenue nonstus
«MIPOU3BOHAS» U U3yUCHHE MPUIIOKEHUN TPOU3BOAHOM. BUbl pn3ndeckux 3a1ad, peaeMblx C
MOMOIIbI0 Mpou3BoAHON. Cxema peleHus 3a7ad Ha HauOoJblllee U HaMMEHbIIEe 3Hau€HUeE C
IIPUMEHEHNEM IIPOU3BOJHOM.

Metonuka ¢opMupoBaHus TOHATUS TNepBooOpasHoW. IloHsATHE KpUBOJIMHEMHOMN
Tpareyy U BbIUMCIEHUE e€ IUIOIMIA N KaK MpUpalieHus rnepBooOpa3Hoil. MeToauka BBeIEHUS
WHTErpajia KakK mpejesia HHTErpalbHON CyMMBI. [ €OMeTpHUYeCcKrid CMBICT HHTETpajia u ¢popmyna
Herorona-Jleitbnnna. Meroauka oOyueHHs] BBIYMCICHHUIO TUIONIAJAEH KPUBOJUMHEWHBIX (UTYD.
[IpumeHeHre uHTerpaia K BBIYUCICHUI0 00BEMOB Tel.

OCHOBHBIE TPYAHOCTH B U3YyYEHHM CTEPEOMETPUM U IyTU UX IpeoposeHus. OCHOBHBIE
coJiepKaTeNbHbIE JIMHUU CTEPEOMETPHUH, €€ OCHOBHBIE pa3fenbl. MeToauKa U3y4eHHs] aKCHOM
CTEpPEOMETPUH.

O COBMECTHOM H3y4YEHUH BOIPOCOB NApaUIETbHOCTH U MEPHEHAUKYISIPHOCTH.
Meronuka U3ydyeHHUs NapajuIeIbHOCTU MPSIMOM M IUIOCKOCTH. MeToauka M3y4deHMsl NpU3HaKa
NEPIEeHIUKYIAPHOCTH TMPSAMONM U IUIOCKOCTH. MeTronuka U3Y4eHHsS TEeOpeMbl O Tpex
NEPIEHIUKYIIApaxX U €€ UCI0Ib30BaHUE.

OcHOBHBIE BOINPOCHI H3y4YeHHUs] TreoMmerpuueckux ¢uryp. Tpu npeacraBieHus o
MHOTOTpaHHHMKaxX (KapKacHOE, MOBEPXHOCTHOE M KaK Teso). MeToJauka BBEJCHHUS IOHSATHUS
MHOTOTPaHHMKA U €70 OCHOBHBIX DJIEMEHTOB. BUIBI MHOTOTPAHHUKOB M METOMKA UX U3yUYCHUS:
BBEJICHUE OIIPEIEICHUs] U OCHOBHBIX 3JIEMEHTOB Ha HHUTOYHOM MOJENH, IOCTPOCHHE Ha
IIPOEKIIMOHHOM YEPTEXKE, BEIUACICHHE IO TOBEPXHOCTH.

Bunel Ten BpamieHus U METOAMKA U3YYEHHs OJHOrO U3 HuX. Mcrnonb3oBaHue aHAJIOTUu C
MHOTOTPaHHMKaMU IS WINHIPA U KOHYCa, C KPyTOM I I1apa.



N3ydyenne mniomaau MOBEPXHOCTH TeJ BpAlllEHHs Yepe3 BIMCAaHHBIE U OMMCAHHBIE
MHOTOI'paHHUKH. AKCHOMAaTHYECKOE H3y4eHHE OOBEMOB TeJ, MCIIOJb30BAaHHE AaHAJOTMHM C
U3y4eHHEM IuIoImaan. Paznuynsie ciocoOb! BEIBOIA GOPMYIIBI 00beMa MUPAMUIBI.

Mertoa cnenoB, METOL BCIOMOTaTeNbHbIX CEYeHUH, KOMOMHUPOBAHHbBIN MeTO. OCHOBBI
pelleHusl 3a/a4 Ha IOCTPOEHUE ceueHuM. Buapl M cxembl pellleHus 3ajad Ha [OCTPOEHHUE
CEUEHMM MHOTrOrpaHHMKAa IUIOCKOCThIO. Meroauka OOy4deHHMs  ydYaluxcs pelIeHUIo
CTEPEOMETPUYECKHUX 3a/1a4 Ha IOCTPOCHUE CEUEHUH.

HayuHno-meronuueckue OCOOEHHOCTHM TeMbl. MeToaudyeckue pPEeKOMEHIAIUHU 10
U3YyYEHHIO BEKTOPOB M KOOPIMHAT HA IUIOCKOCTH U B MPOCTpaHCTBE. MeToanka (opMHUPOBAHUS
BEKTOPHOIO MeTOJa pemieHus 3agad. Cxembl peleHus 3aAad KOOPAMHATHBIM U BEKTOPHBIM
METOJIOM.

IIpenonaBarein
Jnoktop nenarorndeckux Hayk ['.E. Cenpkuna

b1.0.18 Teopusi u MeToanKa 00yueHusi uHGoOpMaTHKe

I[Lnanupyembie pe3yJbTaThl 00yUeHHUSs 0 TUCHHIIHHE

OIIK-2.CnocoOeH ydacTBOBaTh B pa3padOTKE OCHOBHBIX M  JOHNOJHHUTEIbHBIX
0o0pa3oBaTelbHbIX IpOrpammM, pa3paldaThiBaTh OTAEJIbHBIE X KOMIIOHEHTHI (B TOM 4YHCIIE C
MCIOJIb30BaHNEM MH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH)

OIIK-3. Cnoco0eH OpraHu30BBIBATH COBMECTHYIO U HWHAMBUAYAJIbHYIO Y4YeOHYIO U
BOCIIUTATEIbHYIO JESATEIbHOCTh OOy4aroIuXxcs, B TOM 4YHCJIE C OCOOBIMH 00pa3oBaTENbHBIMU
NOTPeOHOCTSIMH, B COOTBETCTBHM C TpeOOBaHUSAMH  (eJepalIbHBIX  TOCYIapCTBEHHBIX
00pa3oBaTeNbHBIX CTAaHIAPTOB

OIIK-5. CnocobeH oCyHIeCTBISATh KOHTPOJb M OLIEHKY (hOpMHpOBaHUS pPE3YyJIbTaTOB
00pa3oBaHUs 00YJaIOLINXCS, BBISIBIATE U KOPPEKTUPOBATh TPYIHOCTH B 00y4EHUHU

OIIK-6. CrnocobGeH  HCIONb30BaTh  ICUXOJIOrO-NEAATOTUYECKHE  TEXHOJOTHH B
npodecCHOHATIBHOMN AEATENIbHOCTH, HEOOXOIUMBIE Il MHAWBUYAIN3alluu 00yYeHUs, Pa3BUTHS,
BOCIIMTAHHUSI, B TOM YHCJIE O0yUaIOLUXCsl ¢ 0COOBIMU 00pa30BaTeIbHBIMU TOTPEOHOCTAMU

OIIK-8. CmocobeH OCyIIECTBIATh IEJaroru4yecKyio JAeATeNbHOCTh Ha OCHOBE
CHeNHATbHBIX HAYYHBIX 3HAHUN

I1IK-1. CnocobeH miaHUpPOBaTh M OCYILECTBIIATh YUEOHBIH IpPOLECC B COOTBETCTBUH C
OCHOBHOM 0011€00pa30BaTeIbHON MPOTPAaMMON OCHOBHOTO OOIIET0O W CPEeIHEro OoOIIero
o0Opa3oBaHUs

IIK-2. CrnocoOeH BBIOMpATh W HCIOJIB30BAaTh IEAAaroTMYECKUe TEXHOJIOTHH s
JOCTIDKEHUS TUIAHMPYEMBIX Ppe3ylbTaToB OOy4YeHHMs [0 OCHOBHOM 00I11e00pa3oBaTenbHOM
mporpamme OCHOBHOTO OOIIETO M CPEeTHEro 00IIero o0pa3oBaHms

I1K-6. CriocobeH  HCroNib30BaTh HAyyHble 3HAaHMA B NOPEAMETHOW o0nacTu
(uHdopmarTuka) B mporecce GOpMUPOBAHUS MPEAMETHON KOMITETEHIIMHN 00yYalonIXxcs B paMKax
peanu3alu OCHOBHOM 00111e00pa3oBaTeIbHON MPOrpaMMBbl

Conep:xaHue TMCHUILIUHBI

MeTtoauyeckas cuctema o0ydeHHs] HH(OPMATUKE B IIKOJIE, 00Ias XapaKTepUCTUKa ee
OCHOBHBIX KOMIIOHEHTOB. IIpenMeT W 3ajauM METOAMKH TNpenojaBaHus HH(YOPMATHKU Kak
yaeOHOM  nucnuiuiiHbl.  CBSI3p  METONMKH  TIpernojaBaHus WH(POPMATUKH C  HAyKOH
UHPOPMATUKOM, TICUXOJIOTHEH, menarorukoil. TpeOoBaHUS K MOITOTOBKE COBPEMEHHOI'O
yauTess HHPOpMaTHKH.

Otanbl BHEJAPEHUs] OCHOB KHMOEpHETUKH, porpammupoBanusi, ocioB BT u kypca OUBT
B COJIEp>KaHuUE IIKOJILHOTO 00pa30BaHuUs



OOmeoOpa3oBarenbHOE M OOLIEKYJAbTYPHOE  3Hau€HHE Kypca  HH(GOPMATHKH
(anropuTmMHuecKass KylbTypa,. KOMIBIOTEPHAs TI'PAMOTHOCTb, HH(OpPMAIMOHHAs KyJbTypa,
uQpoBasi (PaMOTHOCTB ).

[IpuHUMOBI,  TOJIOKEHHBIE B~ OCHOBY  IIOCTPOEHHUS  Kypca  MH(DOPMATHKH.
[TponeneBTHUECKU, 6a30BbIi U TPOPHIBLHBIN 3TANBl OBJIAIEHUS OCHOBAMHU HH(POPMATHKH.

OOmenuaakTuyecKre NpUHUUIBI (POPMUPOBAHMS COEPKaHMsI 00pa30BaHUs y4YalllUXCs B
obmactu undopmatuku. CopepkaTenbHble IMHUH MIKOJIbHOTO Kypca. PI'OC.

VYuyebHble W MeToaMyeckHe nocoOus mo HH(OpMaTHKE, MPOrpaMMHOE obOecreueHue
Kypca KaK COCTaBHbIE YaCTH €JUHOT0 yueOHO-MeToAn4YecKoro komiiekca.IlporpaMmmuoe

KBT, ero obopynoBanue U (pyHKIMOHAIBHOE Ha3HAYEHUE, TPEOOBaHUS, IIPEAbsBIsIEMbIE
Kk HeMmy. [IpaBuna Texnuku Oe3omacHocTH npu pabore Ha DBM. KomriuiekcHbI Xxapakrep
UCIIOJIb30BAaHUSl CPEJICTB OOY4YEHUs B HIKOJIbHOM KaOuMHeTe MH(MOPMATUKU U BBIYMCIUTEIbHON
TEXHUKHU.

IIpenBaputenbHas ¥ HENOCPEACTBEHHAs MOATOTOBKA YYMTENS K YPOKY (COCTaBlieHHUE
TEMAaTUYECKOTO IUIAHUPOBAHMS, HANHMCAaHUE KOHCIEKTa Yypoka). TpeOoBanus Kk paboueit
nporpaMMe o HHGpOpMaTuke.

MeTtoapl 3Tana BOCHIPUATUS U [IEPBOHAYAIILHOIO yCBOEHUs. MeTo/bl 3Tana ycBOEHHUS U
BOCIIPOU3BEICHMS, (3aKPEIUICHNUs, IMarHOCTUKHU U MOJIy4yeHHs 00paTHOM nHpopmanun). Metoabl
JTana yueOHO-TBOPUYECKOTO BBIPAKEHUS.

OcHoBHbIE (OPMBI BHEKJIACCHOM paboThl Mo MH(pOpMaTuKe: (aKyIbTaTUBBI, KPYXKKH,
omuMnuangsl o uHpopmaruke. Jpyrue ¢Gopmbl AONOTHHUTENBHON paboThl Mo mH(pOpMaTHKe
(mexanpl, koH(Mepenuuu, KBH u ap.).

Hemn u conmepkaHwe NpPONENEBTHUECKOr0 Kypca wuH(popmatuku. JleiicTByromue,
aBTOPCKME U  OKCIEPUMEHTAJIbHBIE MpPOTrpaMMbl. YUeOHO-MeTOoAHMYecKoe obecreueHue
mporneneBTudeckoro kypca uHdopmatuku. OcoOeHHOCTH (OpM U METOJO0B OpraHU3aIuN
o0yuyeHHs HH(OpPMATUKE MIIAJIIINX IKOJIbHUKOB.

Henu u cogepxanue 6azoBoro kypca mHpopmatuku. [Iporpammsl 0a30BOro Kypca, ux
CpaBHUTENBHBIH aHamu3. YuyeOHO-MeToauueckoe obecnedueHue 0azoBoro kypca. OpraHuzanus
o0OyueHus nHpopMaTuke B 6a30BOM Kypce.

[Iponomxkenne oOpa3oBaHUs B 00jJacTH MHPOPMATHKKM B CTapIIMX KjaccaX Kak
npoduibHOrO 00yueHus, auddepeHnupoBaHHOTO TI0 00BEMY U conaepxkanuto. Llemnw,
colepKaHWe W  TNpUMephl  IporpaMM  «(pYHIAMEHTAJIBHBIX» U <«IIPUKJIATHBIX)»
(«10TK30BATENBCKUX)) MPOPUIBHBIX KYpCOB. DJIEKTHBHBIE KypChl MO0 MHGOpMATHKE (aHAIW3
PEKOMEH/I0BaHHBIX KYpCOB, Pa3pabOTKa aBTOPCKHUX ).

Kubepnernueckuii u CyOBEKTHUBHBIM MMOAXOJbl K ONPEACICHUI0 M H3MEPEHUIO
uHpopManuu. MeToauKka H3JI0KEHUs y4eOHOro MaTepualia IO BOIPOCAM, CBSI3aHHBIM C
HNOHATUSIMU UH(OpManust, H(HOPMaLMOHHBIE TTPOIIECCHI.

PazButue mOHATHS O s3bIKE Kak CpEACTBE NpeACTaBiIeHUs WHPopMauuu. SI3bIk
MPEJICTaBICHUS YUCIOBON HHPOPMAIUH (CUCTEMBI CUMCIIEHUS) M METO/IMKA €Tr0 U3yueHus. SI3bIK
MaTEMaTUYECKOH JIOTUKH U METOJUKA €r0 U3y4EHUSI.

Tematuueckue HalpaBJIeHUsI, ©3y4yaeMble B paMKax TEMbl U METOJUKA UX PACCMOTPEHUS
B OCHOBHOM U CTaplIeH IIKOJIE.

AHanu3 coaepKaHMS M METOJIMKAa H3JI0KEHUS TeMbl Ha MPOIEAEBTHYECKOM dTame
o0yueHHs. AHaIM3 COJACpPXAHUS M METOJAMKAa M3JIOKEHHs TeMbl Ha 0a30BOM U MPOQUIBHBIX
sTanax oOy4eHusl.

Mertoauka wu3ydeHus pasgena "YcCTpoHcTBO U (PyHKIIMOHUpOBaHHE KOMIIbIOTEpa';
MeToMKa n3ydeHus paszaena "[Iporpammuoe oOecrieueHrne KOMITbroTepa'.

Mertoauka (GopMHUpOBaHUS TPEACTaBICHUH O MojaemsIX W (opmanuzanuu. MeToauka
BBE/ICHUS B MH(POPMALIMOHHOE MOJICINPOBAHHE.

3amauu, coepikaHue U CTpyKTypa pasnena «MHpopMaIiioHHbIe TEXHOIOTUNY», OCHOBHBIE
BUJBI IPOTPAMMHBIX CpeACTB. MeToauueckue 0COOEHHOCTH M3Y4YEHHUsI TEXHOJIOTUM 00pabOoTKU
TEKCTOBOM, Tpaduyueckoi, 4ucioBoi MHPOpManuu. MeTtoauyeckne OCOOEHHOCTH H3Y4EHUS



TEXHOJIOTUM XPAaHEHUs, TOUCKAa W COPTUPOBKH HH(popmamuu. Metoauueckue 0COOCHHOCTH
nzydenus teM "Mupopmarmonnsie cucremsl”, "baser nanubix u CYB/I".

IIpenoagaBarennb
KaHAMJAT MeAarornueckux Hayk, 1oueHT Tumodeera H.M.

b1.0.19 MaremaTu4yecKuii aHaIns3

Il1anupyemble pe3yJbTAThI 00yUeHHs] 0 THCHHILIHHE

OIIK-8. Crniocoben OCYILIECTBIIATh [1€arorn4ecKyr1eATeIbHOCTh Ha
OCHOBECTICIIATIbHBIX HayYHBIX3HAHUN

[IK-5. CriocobeH ucmoap30BaTh HAYYHbIE 3HAHUS B IIPEIMETHON 00J1acTH (MaTeMaTHKA)
B rmporecce (GHopMUpOBaHUS MPEAMETHON KOMIICTEHIIMHM OOYYalOIIMXCsS B PaMKax pealn3alin
OCHOBHOI1 00111€00pa30BaTeNIbHOI MPOrpamMMBbl

I1K-7. CriocobeH MaTeMaTH4eCKd KOPPEKTHO CTaBUTh €CTECTBEHHOHAYYHbIE 33Ja4d U
KJIAaCCHYEeCKHe 3aJaydl MaTeMaTUKH, CTPOrO JI0OKa3aThb YTBEpXKICHHE, CPOPMYIHUpOBATH
pEe3yJNIbTaT, YBUJIETh CIICACTBUS MTOJYYEHHOTO pe3yibTaTa

Copepxanue TMCHHUIIIMHBI

BBenenne B aHanu3. OCHOBHBIE YHUCIIOBbIE MHOYXECTBA. PallMOHaJbHbBIE 4YUCIA U HX
cBoiicTBa. JlelicTtBuTenbHbIE YKciaa. OrpaHUYEHHBIE U HEOTPAHUYECHHBIE YACIIOBBIE MHOXKECTBA.

[Ipenen nocnenoBaTenbHOCTH. YUCIIOBBIE MOCIEI0BATENILHOCTH U ONEpAlMM HaJl HUMHU.
CBoiicTBa 4HCIOBBIX MoOcienoBaTeNbHOCTENH. beckoHeuHO OoiblMe M OECKOHEYHO Majble
nociueaoBarenbHOCTH. CXOsIIMe NOCae0BaTeNbHOCTH U UX cBocTBa. Huco e.

Ilonatue ¢yHkuum onHOW JelcTBUTeNbHOH nepeMeHHON. IlpenenbHoe 3HaueHHe
¢yukun. HenpepsiBHOCTh. [loHsiTHEe pyHKIIMM OHON NelCTBUTENBHOM NepeMeHHON. CriocoOsl
3aganus GyHkuuu. OmnpeneneHue U CBOMCTBaA mpenena GyHKIHUU B TOUKE U Ha OECKOHEYHOCTH,
OeckoHeuHble mpenenbl. CpaBHEHHE OECKOHEUHO OONBUIMX M OECKOHEYHO MalbIX (YHKIUH.
Onpeznenenue HeNpepbIBHOCTH (PyHKIMU B Touke. CBoicTBa (yHKIMN, HENPEPHIBHBIX B TOUKE.
Knaccudukanus Touek paspoiBa GpyHkiuu. CBoiicTBa (pyHKIIMM, HENPEPHIBHBIX HAa OTPE3KE.

OcHOBBl  IU(QepeHINaTIbHOr0  UCUUCIEHUs (QYHKIUMM OAHOM  JeHCTBUTENbHOM
nepemenHoil. [lpomsBognas, ee Qusnueckuii ©u reomeTpuueckuii cmbica. [loHsaTue
muddepentupyemoctd  ¢ynkuuu. Tabmuna npousBogHbiX. IIpaBuno auddepeHumrpoBanus
cnoxHoi @QynHkuuu. Teopema o mpousBogHOM oOpatHOll ¢yHkuu. Juddepenuuan wu
UHBapuaHTHOCTb  GopMbl  mepBoro auddepenunana. [Ipumenenne nuddepenuuana.
[TpousBoaubie u AuddepenHnans Beicux nopsaakos. ®opmysna Jleitbuuna.

OcHoBHBIE Teopembl AuddepeHManbHOro ucuucinenus. Teopembr depma, Poss.
®opmynsl Jlarpanxka u Komm. [Ipaswiio Jlonurans. @opmyina Telnopa.

HccnenoBanne (GyHKIMM OIHOM JEHCTBUTENBHOW TNEPEMEHHOM M MOCTpoeHHe eé
rpaduxa. Haxoxnenue HanOoNbIIEro M HaWMEHBIIETO 3HAYeHUH (QyHKIMU. MOHOTOHHOCTB
¢ynkuuu. OTbIckaHME TOYeK HSKCTpemMyMma. HampaBneHue BBINYKIOCTH Tpaduka (QYHKLIUU.
Toukn mnepernba rpapuka QyHkuuu. AcuUMNOTOTH Tpaduka ¢yHkuuu. llpumepnas cxema
uccienoBaHus (GyHKIMU U TIOCTpoeHue ee rpaduka. HaxoxaeHrne HanOoIbIIUX ¥ HAMMEHBIINX
3HaYeHUH QyHKUIUU.

Heomnpenenénnsiit unterpan. Ilonstue nmepBooOpazHOil (yHKIMU M HEOHmpeaenEéHHOro
uHTerpana. CBoicTBa Heonmpenea€HHOTO nHTerpana. Tadmuma uHTerpanoB. OCHOBHBIE METOIBI
MHTETPUPOBAHUS.

WHTerpupoBanue B 311eMeHTapHbIX QyHKIUAX. IHTerpupoBanue pannoHaibHbIX ApoOeil.
WHTerpupoBaHne HEKOTOPBIX UPPALMOHAIBHBIX U TPAHCLICHAEHTHBIX BBIPAXKEHUI.

Onpenenéunplii uHTerpan. MHTerpanbHbie cyMmbl. HHTerpupyemocts. BepxHue wu
HkHEE cyMMbI JlapOy. HeoOxomuMoe 1 1ocTaTtoyHoe ycioBHe MHTETpupyeMocTu. HekoTopeie



KJIacChl MHTETpUpyeMbIX (yHKUIUH. OCHOBHBIE CBOMCTBA ompeaenaéHHOro uurerpana. @opmymna
HrroTona-JleiiOnuna. 3ameHa mepeMEeHHONW W HMHTETPUPOBAHHME 1O YaCTAM B OMNPEICIEHHOM
UHTErpae.

I'eomerpuueckue u Qu3MUecKue NPUIIOKEHUs ompenesnéHHoro uHrerpana. Ilnomans
wiockoi ¢urypsl. Jnmuna nyru kpuBoil. OOBEMBI Ten M IUIOMIATM IMOBEpXHOCTHU. Pabora.
Ilepememienue. LleHTp TsKECTH.

Hecob6ctBennbie nnTerpansl. HecoOCTBeHHBIE MHTETpalbl MEPBOTO U BTOPOTO POAA, UX
CBOICTBA, METO/IbI BBIYMCIICHUS.

Yucnoseie psabl. llonstue umcioBoro psaga. HeoOXomumblii MpHU3HAK CXOAUMOCTH
yucnoBoro psiga. ['apmonuyeckuit U reomerpuueckuil psiawsl. Kpurepuii Komm cxomumoctu
YHCJIOBOTO Psiia. 3HAKOIOJIOKUTEIbHBIE psAbl. IIpU3HAKK CXOIMMOCTH 3HAKOIOJIOKUTEIbHbBIX
psAI0oB. AOGCOIIOTHO U YCIOBHO cxozsmiuecs psaabl. [Ipusznak JleiiOnumna. CoiicTBa aOCOTIOTHO
cxomamuxcs psaaos. Teopema Pumana.

@OyHKIMOHANBHBIE IOCIEAOBAaTeNIbHOCTH U psabl. [loHsATHEe  (QyHKUIMOHAIBHOM
MOCJIEIOBATENBHOCTH ¥ (DYHKIIMOHAJIBHOTO psAna. PaBHoMepHas cxoaumocTs. CBOHCTBa
PaBHOMEPHO CXOIAIUXC (PYyHKIMOHANBHBIX psoB. CTeneHHble psbl. Pa3noxkeHne HEeKOTOPBIX
dIIEMEHTApHBIX (YHKIHN B CTENIEHHOH psif. HekoTopbie MpUIoKEeHUs CTETIEHHBIX PSIIOB.

Psanpl @ypee. [lonsTHE 06 OPTOHOPMUPOBAHHBIX CUCTEMAX U TPUTOHOMETPUUYECKOM psifie
@ypbe. YcnoBus MIOTOYEYHOM U PABHOMEPHON CXOJIUMOCTH TPUTOHOMETpUYECKOro psaa dypse.
[Tonsitre 06 obem psane Oypobe.

QYHKINNA HECKOJIBKHUX INEepeMEHHbIX. [loHATHE -MEpHOro KOOPAMHATHOIO M -MEPHOIO
€BKJIMJI0BA IIPOCTpaHCTBA. MHOMKECTBAa TOYEK -MEPHOIO €BKJIMJOBA NpocTpaHcTBa. [loHsaTue
(GYHKIMU HECKONBKUX TepeMeHHBIX. llpenenbHoe 3HadeHHWE (YHKIHM JBYX IE€PEMEHHBIX.
HenpepbIBHOCTh (QYHKIIMM JBYX NepeMEHHBIX. YacTHble NPOU3BOAHBIE U AUDPepeHnanbt
GyHKIMM BYX NEpeMeHHbIX. YacTHble Mpou3BoAHbIE U JuddepeHuanbl BHICIINX TOPSAKOB.
®opmyna Teitnopa. JlokaneHblii skcTpemyM. MccnenoBanue (QyHKIMHU ABYX NEPEMEHHBIX Ha
KCTPEMYM.

Teopus HesaBHbIX QyHKUUI U ee npuioxeHus. [lonstre HesiBHOM yHKIMKU. Teopemsl 0
CyILIECTBOBaHUM U AuddepeHupyeMocTH HESIBHOM (YHKIMU OAHOW M JBYX HEPEMEHHBIX.
VYcnoBHbIM dKcTpeMyM. Meron MHOxkuTenel Jlarpanxka.

Kpathnbie nnTerpansl. Onpenenenre U CylecTBOBaHUE ABOWHOTO uMHTerpana. CBoicTBa
JBOMHOTO MHTETpajla. 3aMeHa NEPEMEHHBIX B JBOMHOM HMHTerpaje. TpoWHON HMHTErpan U €ro
cBoiictBa. ['eomeTpuueckue u puznyecKue NpUI0KEHUS KPaTHBIX HHTErPAJIOB.

KpuBonuneiinpie uHTerpanel. OmnpeneneHue KPUBOJIMHEHHBIX WHTETPAIOB IIEPBOTO U
BTOpPOro pooB. CylliecTBOBaHNE KPUBOJMHEHHBIX UHTETPAJIOB U UX CBEICHUE K ONPEEeIEHHBIM
uHTerpainaM. KpuBonMHEHHBIN MHTErpas BTOPOrO poja MO 3aMKHYTOMY KOHTYpY M (opmyina
I'prna. He3aBUCMMOCTH KPUBOJIMHEWMHOIO MHTErpaja BTOPOTO pojAa OT IIYTH MHTETPUPOBAHUS U
ycJI0BHe NOJTHOTO auddepenuana.

IIpenogaBarenanb
JIOKTOp (pr3HMKO-MaTeMaTuuecKnx Hayk, mpodeccop Pacymnos K.M.;
KaHAMJIaT eJarornyeckux Hayk, noueHt lllepctaéra H.A.

51.0.20 Teopusi pyHKIMii 1eiiCTBUTEIHHOTO IEPEMEHHOT0

Ilnanupyemsie pe3yJbTaThl 00y4eHHs N0 JUCHHILIHHE

OIIK-8. Cnoco0OeH OCYyWIECTBISATh IEJaroru4eckyro JesSTeNbHOCTh Ha OCHOBE
CHeLMalbHbIX HAYYHBIX 3HAaHUH

I1K-5. Cnoco0eH ncnonab30BaTh Hay4YHbIE 3HAHUS B MPEIMETHOM 001acTh (MaTeMaTuka)
B mporecce (pOopMHUPOBAaHUS NMPEIMETHON KOMIETEHLMH OOY4YalOUIMXCS B paMKax pealn3aluu
OCHOBHOMH 00111€00pa30BaTeIbHON PO PaMMBI



I1K-7 CnocobeH MaTeMaTH4eCKd KOPPEKTHO CTaBUTh €CTECTBEHHOHAYUYHBIC 3a/laud H
KJaCCUYEeCKHE 3aJayd MaTeMaTUKH, CTPOro JI0Ka3aThb YTBEpXKJEHHE, C(HOpPMYIUPOBAThH
pe3ynbTaT, yBUJIETh CICACTBUS IIOJy4YEHHOIO pe3yJIbTaTa

Copaepxxanue I CHMIIIMHBI

Momunocts.[Tonsitue paHoMomHocTH. CyliecTBoBaHHE 0€CKOHEUHBIX HEPaBHOMOIIHBIX
MHOecTB. MouHocTs. Ilpusnaku paBHOMomHOcTH. CpaBHeHue wmouiHocTed. Ilpu3Haku
CUETHON MOIIHOCTH. MUHHUMAIBHOCTh CYETHOW MOIIHOCTH. (CUYEeTHOCTh MHOXECTBa
pauroHanbHBIX uncel. [IpsiMoe mpon3BeeHNEe CYETHBIX MHOXKECTB. Anre0pandeckue yucia, ux
CYEeTHOCTh. MoITHOCTh KOHTHHYYMA. CyIlleCTBOBAaHUE TPAHCLICHIEHTHBIX YHCEN, UX MOIIHOCTb.
OO0benuHeHue U NpsMOE POU3BEIEHUE MHOXKECTB MOILITHOCTH KOHTUHYYMOB. KOHTHHYalIbHOCTD
R". CymecTBoBaHHE MHOXECTB CKOJIb YrOJHO BBICOKON MoIIHOCTH. [lonstue o mpoOieme
KOHTHHYyMa.

Metpuueckue mnpoctpaHcTBa. I[loHstne MeTpuueckoro mnpoctpaHcTtBa. Ilapsl.
OrpanuueHHble MHOXecTBa. JIMHelHble HOpMHUpOBaHHBIE MpocTpaHcTBa. [IpenrunbOepToBbl
npoctpanctBa.  HepaBenctBo  Komu-byHsikoBckoro.  CxomauMocTh B METPUUYECKUX
npoctpancTBax. ['panunia. OTKpbITBIE U 3aMKHYTble MHOXecTBa. DyHIaMEeHTaJIbHbIE
MOCIIE0BATEIHHOCTH U UX cBoiicTBa. [loHsATHE MOnHOrO MpocTpaHcTBa. [Ipu3HaKU MOTHOTHI U
HEINOJHOTHl IpocTpaHcTBa. [IpuMepbl NOJHBIX M HEMOJHBIX HPOCTPAaHCTB. [HMIBOEPTOBBI
npoctpancTBa. HemonmBukHasi Touka oToOpaxkeHusa. Cxxkumaromue otoOpaxenus. I[IpuHiun
CKMMAIOIINX OTOOpaKEHUH.

Wuterpan. CrymneHuaTble MHOXECTBA. AMNMPOKCHUMAIIMS MHOXECTBA CTYIEHYAThIMHU.
Mepa JlebGera. CrotictBa Mepsnl (0030pHO). Kpurtepuit Jlebera unterpupyemoctu no Pumany (6e3
nokasarenbctBa). Wuterpan Jlebera. Muterpupyemocts ¢yHkuuu dupuxie. CBsizb MEXIy
uHterpasiaMmu Pumana u JleGera. CpoiictBa umHTerpana Jlebera (0030pHO). DKBHUBaJICHTHBIE
dbyukun. Pacmipoctpanenue uHTerpana Jlebera Ha HeorpaHHMYeHHbIE (DYHKIMU C TMOMOIIBIO
cpesok pynknun. Cymmupyemsle GyHKIMU. DYHKIMOHAIBLHOE IPOCTPaHCTBO L2, ero mosnoTa.

Paner ®ypbe. Psag B mpenrunbOepToBOM mpocTpaHcTBE. OpTOroHaNbHBIE CHUCTEMBI.
Teopema ITudaropa. OpronopmupoBannbie cuctemsl. Psg @ypee. Kputepuit CtexnoBa. Psiab
®yphe B rTiIbOEPTOBOM ITPOCTpaHCTBe. KpuTepuit mOTHOTHL.

IIpenoanaBarenan
KaHAuaT (PU3UKO-MAaTEMAaTHYECKUX HAYK, TOIEHT XapToB A. A.

b1.0.21 IudpepenunajibHble ypaBHEeHUs] U YPABHEHUS] MATeMAaTHYeCKOH (pu3uku

Ilnanupyembie pe3yJbTaThl 00yUeHHUsI 10 TUCHHIIHHE

OIIK-8. CnocoOeH OCyIIECTBIATh MEAarorHYEecKyl0 JIeATENbHOCTh Ha OCHOBE
CHelHaTbHBIX HAYYHBIX 3HAHUH

[TIK-5. Cmocob6eH ucnosib30BaTh HAYYHBIE 3HAHMS B TIPEIMETHON 001acTH (MaTeMaTHKA)
B mporecce (popMUPOBAaHUS MPEIMETHONH KOMIETEHLUMH OOYYaIOUIMXCS B paMKax pealn3aluu
OCHOBHOI1 00111€00pa30BaTeNIbHOI MPOrpamMMbl

I1K-7 CrnocobeH MaTeMaTH4ecKd KOPPEKTHO CTABUTh €CTECTBEHHOHAYUYHBIE 33/Ja4M U
KJIJaCCMUECKHE 3a/ladyl MaTeMaTUKH, CTPOro JOKa3aTb YTBEp)KIEHHE, C(HOpPMYIHpPOBATh
pe3yJIbTaT, YBUAETH CIEACTBHS IOIYYEHHOTO pe3yJIbTaTa

Conep:xaHue THCHUILIUHBI

OObikHOBeHHBIE auddepeHIInaTbHbIC YpPaBHEHUS. YPaBHECHHS C Pa3JeisIOIIMMUCS
nepeMeHHbIMH. [loHsiTHE 00 OOBIKHOBEHHBIX IU((EepeHINaTbHBIX ypaBHEHHIX. OOmuil Bu
nuddepennmanbabix ypaBHeHud. 3amada Komm. Teopema Komm. O6mwme, gacTHbie U1 0coObIe



pemienusi. IloHsTHE W aNrOpPUTM pEUICHUST YPABHEHUH C pa3JeisOlIMMUCS TEPEMEHHBIMHU.
VYpaBHeHUs, IPUBOAAIIMECS K YPABHEHUSIM € PA3AEISIOIUMUCS IEPEMEHHBIMU.

Jluneitaple muddepeHIUATbHBIC YpaBHEHHsS TiepBoro mopsiaka. OmHOpOAHBIE U
HEOJIHOPO/HbIE JMHEHHbIe AuddepeHuranbHble YpaBHEHHs IEpPBOro mopsiaka. MeToJisl
pelIeHus OAHOPOTHBIX U HEOJHOPOIHBIX JIMHEHHBIX MU (HEepeHIIMATBHBIX YPaBHEHUN MEPBOTO
nopsiaka. YpaBHenue bepHyiu.

Juddepenunanbaple  ypaBHEHUS TEPBOTO TMOPAIKA, Hepa3pelIEHHbIE OTHOCHUTEIHHO
npou3BogHOW. OOmmii Bua ypaBHeHUs. OCHOBHBIE IMOJXOJbI K pelieHui0. MeToa BBEICHHS
napamerpa. YpasHenus Knepo u Jlarpanxa.

Huddepenunanpuple ypaBHEHHUS BBICHIMX MOPSAIKOB, JOIYCKAIONIME TMOHUKCHHE
nopsinka. [ToHsiTHe 00 OCHOBHBIX THTNaxX IU(BdepeHIMATBHBIX YpaBHEHUN BBICIIECTO IMOPSIKA,
JIOIYCKAIOIIMX TOHMKEHHE NopsiaKa. MeToibl peleHns ypaBHEHU.

Jluneiinple nuddepeHnanbable  ypaBHEHHS BTOporo mopsaka. CTpykrypa oOmero
pemenus JIOAY 2-ro mopsaka. [lonstue dpyHnameHTanbHONU CUCTeMBbI pelieHuii. BpoHckuan u
ero cBoiictBa. JIuHeliHbie HEOAHOpOIHBIC nuddepeHnaIbHbIE YPaBHCHHUS C TIOCTOSHHBIMH
koapunuentamu. Ctpykrypa obmero pemenus JIHAY 2-ro mopsaka. Meton Jlarpamxa.
Merton HeonpeaenEHHBIX KO3(DPUITCHTOB.

[TonsTie o HopManbHOW cucteMe auddepeHUaNbHBIX YypaBHeHH.CBeneHNE
muddepeHIMaTFHOTO  YpaBHCHHMSI  BBICIIETO  TOpSAAKa K HOPMAlbHOW  CHCTEME
mubdepeHIIMaNbHBIX  YpaBHEHHH.  DJEMEHTapHble  METOAbl  MHTETPUPOBAHHS  CHUCTEM
muddepeHManbHbpIX  ypaBHeHWH. JIuHeiiHas cuctema audQepeHIHnaIbHbIX  YpaBHEHUI.
Pemenne  nuueliHOMl  cuctembl  nuddepeHIUANbHBIX  YpaBHEHHM € MOCTOSIHHBIMH
ko unmentamu. Meron Ditnepa.

Knaccuduxanus g depeHImaIbHbIX YpaBHEHUI c YaCTHBIMU
NpOU3BOAHBIMU.JIMHEHHBIE U KBa3WIMHEHHbIE NU(depeHInaTbHbIe YPaBHEHUS C YaCTHBIMU
MPOU3BOAHBIMU BTOpOTO mopsiaka. [IpuBenenue k kaHoHnueckoi popme.

VYpaBHenus runepOonuueckoro tumna.lloctaHoBka OCHOBHBIX 3ajad. 3agada Komm amns
BOJHOBOro ypaBHeHMs. CwmemanHas 3aaada. [loHSATHME KOPPEKTHOCTH IOCTAHOBKU 3ajad
ypaBHEHU MaTeMaTH4eCKOU (PU3UKH.

VYpaBuenus napabonudeckoro tuma. [locTaHOBKa OCHOBHBIX 3a7ad. EAMHCTBEHHOCTH
pemienus 3agaun Komm. Ilonsitue 00 umHTEerpanapHbIX mnpeoOpasoBaHusx Pypwe. Pemenue
3agauyun Ko 111 0IHOMEPHOTO YpaBHEHUS TETUIONPOBOJHOCTH.

VYpaBHenusa smumntadeckoro tuna.lloctaHoBka OCHOBHBIX 3ajad. ['apMoHUYECKHE
GyHKIIMM Ha TJIOCKOCTH, WX OCHOBHBIE CBOMcCTBa. Pemenue 3amaum [Qupuxne nuas kpyra
MetoaoMm Pypre. Dopmyna Ilyaccona.

IIpennogaBarein
JIOKTOp (PU3HNKO-MaTeMAaTHYECKUX HayK, pogeccop Pacynos K.M.

b1.0.22 Teopusi GpyHKIMii KOMIJIEKCHOTO NEPEMEHHOT0

[Inanupyemble pe3yabTaThbl 00y4eHHs 110 AUCHHUILIMHE

OIIK-8. Cnoco0OeH OCYWIECTBIATh IEJaroru4yeckyro JIesSTeNbHOCTh Ha OCHOBE
CIICIHUAJIBHBIX HAYYHBIX 3HAHWH

I1IK-5. CnocoOeH UCMONb30BaTh Hay4YHbIe 3HAHHUS B MIPEIMETHOM 001acTH (MaTeMaTHKa)
B mpouecce (popMUPOBaHUS MPEIMETHON KOMIETEHLIUH OOY4YaroLIMXCs B paMKax pealn3aluu
OCHOBHOMH 00111€00pa30BaTeNIbHON PO PaMMBI

[IK-7Cnocoben maTeMaTHYECKH KOPPEKTHO CTaBUTh E€CTECTBEHHOHAYUYHbBIC 3aa4yd U
KJIaCCHYEeCKHe 3aJaydl MaTeMaTUKH, CTPOro JI0Ka3aThb YTBEpXKICHHE, CPOPMYIUpOBATH
pe3yibTaT, yBUAETh CIEACTBUS NOIYYEHHOIO pe3ybTara



Conep:xanue THCHHUILINHBI

[InocKOCTh KOMIUIEKCHBIX uucen. ['eomeTpuyeckuii CMbICA MOIYJISE U apryMeHTa
pa3HOCTH JBYX KOMIUIEKCHBIX YHCEI. YPABHEHMSI OKPYXHOCTH, Jiyda M CEPEIUHHOIO
NEePIEeHIUKYIIApa B KOMIUIEKCHOH opme

[TonsiTHE pacIIMPEHHOW KOMIUIEKCHOM IUIOCKOCTH. IlocnenoBaTenbHOCTH W PSAbI
KOMIUIEKCHBIX uncen. Kpusblie u 001acT Ha pacuIMpeHHON KOMITJIEKCHOM MIOCKOCTH.

DyYHKIIMY KOMIUIEKCHOTO IEpEMEHHOT0. [Ipenesn, HenmpepbIBHOCTD.

[TpousBogHas komruiekcHOW ¢yHKIMU. YcnoBus muddepenmupyemoctun Komm-Pumana.
[Tonsatue anamuTHyeckod (QyHKIUH. [eoMeTpuyeckuid CMBICT MOIYJIsl W apryMeHTa
npou3BogHOM. [ToHsaTHEe KOHGOPMHOTO OTOOpaKEHUS.

JpobHo-nuHelinas (GyHKINSA,PKCIIOHEHTA, HaTypaJIbHbII aorapupm u
TPUTOHOMETpHUECKHE QYHKIIUU KOMIUIEKCHOTO IIEPEMEHHOTO.

WuterpupoBanne GyHKIUH KOMIUIEKCHOTO mepemeHHoro. OmneHka uHTerpana. Teopema
Komm (6e3 ctpororo mokazatenbctBa) U ee cieAcTBus. [lepBooOpa3zHas u ee CyIEeCTBOBAHHE.
®opmyna Hetorona-Jleitonuna. Muaterpansnas ¢popmyna Komm st ananutrndeckux GyHKIUN U
€€ IPOU3BOJAHBIX.

CrerneHHbIe psAAbl HA KOMIUICKCHOHN TUIOCKOCTH (0030pHO). Pa3iiokeHne aHATMTHYECKOU
dbyukun B cteneHHoi psa. Hepasencta Komm. Psgsl ans snementapubix Gynkuumii. Teopema
JInyBusuist. OcHOBHas TeOpeMa ainreopbl MHOIOWIEHOB.

TeopeMa eIMHCTBEHHOCTH. AHAIUTUYECKOE IMPOJOJKEHHE C BellecTBEeHHOW ocu. Hymm
AQHATUTHYECKON (DYHKIIUHU, UX KPATHOCTH, N30JIMPOBAHHOCTD.

Psn Jlopana. Teopema Jlopana. M3onupoBaHHbIe 0COOBIE TOYKH, UX XapaKTEPUCTHUCCKUE
cBoiicTBa. Teopema CoXOIKOTO.

ITonsTue Beruera. OCHOBHAs TeOpeMa O BblueTax. [I[puMeHeHNs BBIUETOB.

IIpenoaaBarean
JIOKTOP (pr3MKO-MaTeMaTHueCcKux Hayk, mpodeccop Pacymnos K.M.

b1.0.23 MaremaTn4ieckoe MoieJTUPOBAHUE

ILnanupyembie pe3yJbTaThl 00yUeHHUsI 10 TUCHHILIHHE

OIIK-8 Crnoco0eH OCyImeCTBISATh NEAaroru4ecKyr0 JesATeITbHOCTh Ha  OCHOBE
CHelHaTbHbIX HAYYHBIX 3HAaHUN

[IK-5 Crioco6eH ucnoabp30BaTh HayYHbIE 3HAHUS B IPEAMETHON 00JacTu (MaTeMaTHKa) B
nporecce (HOPMUPOBAHUSA TMPEIMETHONM KOMIIETEHIIMM OOYYalOIIMXCSl B PaMKax pealu3aluu
OCHOBHOI1 00111€00pa30BaTEIbHON POrpaMMBbI

I1K-7 CrnocobeH MaTeMaTH4eCKH KOPPEKTHO CTaBUTh €CTECTBEHHOHAyUYHBIE 3a/laud H
KJacCHYEeCKHe 3aJayll MaTeMaTHUKH, CTPOrO JI0OKa3aTh YTBEpXKICHHE, CHOpPMYIHpOBaATH
pe3yibTaT, yBUAETh CIEACTBUS MOJTYYEHHOTO pe3ysbTara

Conep:xaHue TMCHUILINHBI

JInueiinple OITUMHU3AIMOHHLIE MOAETN. 3aqa4ua 00 ONTUMAILHOM HCITOJIL30BAHUN
pecypcoB. 3a/1aya 0 COCTaBICHHUH palllioHa MUTaHus. 3a1a4a GopMUpOBaHUS MHBECTHIIMOHHOTO
noptdens. Moaens pekiiamHoi kamnanuu. O01as 3aa4a TMHEHHOT0 TPOrpaMMUpPOBaHUS.
['padmyeckuit MeTo pelIeHus 3a1a4u TUHEHHOTO MPOrpaMMUPOBAaHUS. AHAIN3 MOJIENN Ha
YyBCTBUTEIBLHOCTh. J|BOMCTBEHHBIE 3a/1a4W JTUHEUHOTO TpOorpaMMupoBaHusi. CUMILUIEKC-METOI.
TpancniopTHas 3aqa4a. MeTo MOTeHIHANIOB. 3a1a4a GOPMUPOBAHUS ONITUMAIBLHOTO IITaTa
¢dbupmel. Llemounciennoe mporpaMmmupoBanre. MeTo ] BeTBel 1 IpaHMIl. 3aja4a 0 PrOK3ake.
3anmava o HazHaueHUsX. [loHsATHE 3a0aun APOOHO-TMHEHHOTO ITporpaMMupoBanws. CBeIeHUE K
3a/1aue JIMHEHHOTro mporpaMMupoBanus. [I[puMeHenne 1poOHO-TMHEHHBIX MOIeTieH B
MOJICTTMPOBAHUHU OTHOCUTEIHHBIX SKOHOMHYECKHX TIOKa3aTenei. 3agada o cedecTOnMOCTH



HOPOAYKIMH. 3aa4a 0 peHTa0eIbHOCTH MPOU3BOICTBA. MHOTOKpUTEpHATIbHBIE MOeTH. MeTox
IIOCJIEZI0BATENbHBIX YCTYNOK. MeTO | paBHBIX HAMMEHBIINX OTKJIOHEHUN.

OnemenTsl Teopun urp. Ilonstue 06 urposeix moaensx. [lnarexnas marpuna. Hikass u
BEPXHss LICHA UTPBL. PerieHne urp B CMEIIaHHbIX CTpaTerusX. buMarpuuHele Urpsl.
Koamunumonnsie urpsl. Urpsl ¢ npuponoi. Marpuna puckos. Kpurepuu NpuHATHS pelIcHUN B
YCIIOBUSX HEONPEAETICHHOCTU U pucka. JlepeBbs pemeHuil. Meroa oOpatHoro nepecuera.

Henunelinoe nporpammuposanue. [loctaHOBKa 3a1a4i HEIMHEWHOTO
nporpamMmupoBanus. ['paduueckuii cnocod pemeHust 3a1aun HeTMHEHHOro IPOrpaMMHUPOBaHUSL.
Meroxa muoxuteneit Jlarpanxka. 3agaun BbITyKIIOTO TporpammupoBanus. Teopema Kyna-
Takkepa. MeTo KyCOUYHO-JIMHEHHON anmpokcuManuu. [ pagueHTHbIe METO b, 3a1a4a 00
MHBECTULIMOHHOM nIopTdene. Moaenn MapkoBua.

JuHamuudeckoe rporpammuposanue. O01mas NoCTaHOBKA 33a4 TMHAMHYECKOTI0
IIporpaMmmupoBanus. MoaenupoBaHue MHOTOLIArOBBIX IporeccoB. [IpuHnyn ontumansHocTH P.
bemmana. Mozens JMHaAMUYECKOTO IPOrpaMMUPOBAHUs, CBA3aHHAA C PaClpeleICHUEM
CPENCTB MEXAY IPEANPUATHIMHU. Moenb JMHAMUYECKOTO IIPOrPAMMHUPOBAHHUS O
pacnpeiesIeHuu pecypcoB MEKy OTPacisIMU Ha n JieT. Mozaens AMHAMUYECKOTO
IIPOrpaMMHUPOBAHHUS O 3aMEHE 000PYyI0BaHMUS.

I'padoBbie Mosienu. OcHOBHBIE MOHATHS TeopuH rpadoB. MeToabl onpeaeaeHus
KpaTyaiimx paccTosHUI Mex 1y BepmnHamu rpada. [locrpoenue rpada HaMMeHbIIEH THHBI.
3agaun 00CIyKUBaHMSL: 3a]jaua KOMMHUBOSDKEPA, 3a7aya KUTalCKOro MoYTaJIbOHA U JIp. 3aja4a o
HauOO0JIbIIEM TOTOKE.

IIpennonaBarein
crapmmii npenonasarens Kypunsia C.1O.

Bb1.0.24 JInneiinas anaredopa

Ilnanupyembie pe3yJbTaThl 00yUeHHsI 0 THCHHIJIHHE

OIIK-8 Cnoco0eH OCYIIECTBIATh MENAarorMyeckyro JAedTelNbHOCTb Ha  OCHOBE
CTHeNHATbHBIX HAYYHBIX 3HAHUN

I1K-5 CnocoGeH ucnop30BaTh HayYHbIE 3HAHUS B IPEIMETHOM 00s1acTH (MaTeMaTHKa) B
nporecce (HOPMUPOBAHHUS TMPEIMETHONH KOMIIETCHIIMA OOYYAIOMIMXCSl B PaMKax pealn3ainuu
OCHOBHOMH 00111€00pa30BaTeIbHON IPOTrpaMMBI

[IK-7 CnocobeH mMaTeMaTH4yecKu KOPPEKTHO CTABUTh €CTECTBEHHOHAYUYHBIE 3aJaud U
KJaCCHYEeCKHe 3aJaydl MaTeMaTUKH, CTPOro JI0Ka3aThb YTBEpXKICHHE, CHOPMYIUpOBaATH
pe3yibTaT, YBUAETH CIEACTBUS TOJTYIEHHOTO Pe3yiIbTaTa

Conep:xxaHue TUCHUILTAHBI

Teopust Matpull u onpeaenuteneid. Marpuubl U neicTBus HaJg HUMHU. CBOMCTBA CyMMBbI
MaTpull, TPOU3BEICHUSI MaTPULIbl Ha YUCII0, MpousBeAaeHust Matpuil. [lepecranoBku. Teopema 06
W3MEHEHUM YETHOCTH INIEPECTAaHOBKM NpU TpaHcno3uuuu. IloacraHoBka. YTBepkKAeHUE O
COXpPAaHEHHUH YETHOCTH MOJICTAHOBKH IIPU PA3IMYHBIX €€ 3anmucax. OnpeneneHue onpeaenanTes.
CgoiictBa omnpenenurensd. Teopema 0 pa3oXeHUU OMpPENETUTENS MO cTpoke (crondiy). Panr
MmaTpulibl. bazucHeii MuHop. Teopema o cymiecTBOBaHUM OOPAaTHON MAaTPUIbL. Y TBEPKACHUS O
€MHCTBEHHOCTH MAaTpUIIbl, O0Jagaronieil CBOWCTBOM E€IUHHUYHON U O €IMHCTBEHHOCTH
00paTHOM MaTpPHIIHI.

JIuneiinble mpocTpancTBa. OnpeaeneHne U CBOMCTBAa JIMHEMHOIO MPOCTpaHCTBa. YeTrlpe
yTBepxkAeHUsT o Oa3uce. TeopemMa O HEBBIPOXKACHHOCTH MAaTpHUIbl Mepexona. Teopema 00
W3MEHEHWU KOOpJIWHAT DJJIeMEHTa TNpu Tmepexoje K HoBoMmy Oasmcy. JluHelHbIe
noanpocTpancTBa. Kpurepuit moampoctpaHcTBa. JIMHeiHas 000J0YKa AJIEMEHTOB Kak
noxanpocrpaHcTBo.  Ilepeceuenne  moAnpocTpaHCcTB — Kak — mogmpocTtpaHcTBo.  Cymma



HNOJANPOCTPAHCTB KaK MOAIPOCTPaHCTBO. JIMHEMHOE NPOCTPAaHCTBO Kak IHpsAMas CymMma
IOAIIPOCTPAHCTB.

Cucrtembl JIMHEHHBIX ypaBHEHMH. CHCTEeMbl JIMHEHHBIX YypaBHEHUH. OJeMEHTapHbIE
npeoOpa3oBaHusl JUHEHHOW cucTeMbl. MeTOoAbl pElIeHMs JIMHEHHBIX CHCTEM C HEHYJIEBBIM
raBHeIM - onpenenurenemM. Popmynsl Kpamepa. Teopema 0O CylIecTBOBaHMM HEHYJIEBOIO
pelLIeHHs] OJTHOPOJHON JIMHEHHOHN CUCTEMBI B CiIydae, KOTAa KOJIMYECTBO HEU3BECTHBIX OOJIblle
KOJINYECTBA ypaBHEHUH. ApHMeTHdeckoe N-MEpHOE BEKTOpHOE MpocTpaHCcTBO. Kpurepuit
JUHEHHOHN 3aBUCHMOCTH. Y TBEPIKJCHHUE O JIMHEWHON 3aBUCUMOCTH CHCTEMBI 3JIEMEHTOB (13 RD),
COZEpKAIICH JIMHEWHO 3aBUCUMBIE DJIEMEHTBHI. YTBEPKICHUE O JIMHEWHOM 3aBUCUMOCTH
cuctembl KaemeHToB (13 R™) B citydae, KOrjia Bce OHHU JIMHEIHO BBIPAXKAIOTCS Yepe3 CHCTEMY U3
ranementoB (r<k). Teopema o panre marpuisl. Teopema Kponekepa—Kanemm.

EBximnoBsl npocrpancTsa. CkajasipHOE MPOU3BEACHHUE B JCHCTBUTEILHOM EBKINMIOBOM
npoctpanctee. HepaBenctBo Komm—bynskosckoro. Hopma B EBKIMAZOBOM mpocTpaHCTBE.
VYron Mexay 3JeMEHTaMu. YTBEpXKJIEHHE O TOM, YTO OPTOHOPMHUPOBAHHBIN 0a3uc SBISETCS
O6azucom. CkansipHoe  TMPOM3BEACHHE B  OpTOHOpMHpoBaHHOM  Oasuce.  [Iporecc
oprorotanu3anuid. OpTOroHaJIbHOE [ONOJHEHHE IOANPOCTPAHCTBA KaK IIOJIPOCTPAHCTBO.
EBKIIMIOBO IIPOCTPAHCTBO KaK IIpsiMas CyMMa CBOEr0 IMOJIIPOCTPAHCTBA M OPTOTOHAIBHOTO
JononHeHus K Hemy. Teopema 00 wuzomoppHocTM  EBKIMIOBBIX HPOCTPAHCTB OJHOU
Pa3MEPHOCTH.

JIuneninpii oneparop. HaxoxkaeHue KOOpAMHAT IJEMEHTA IIOJ JEWCTBUEM Ha HEro
JIMHENHOTO oreparopa. M3MeHeHre MaTpuibl JUHEHHOTO OllepaTopa IpH Iepexole K HOBOMY
6azucy. [lefictBus ¢ JuHEHHBIMM omnepaTopamMu. MaTpuilbl CyMMBbl JIMHEHHBIX OIEpPaTOpOB,
IIPOU3BENICHUS JIMHEHHOTO OIepaTopa Ha YMCII0, IPOU3BEIEHUS JIMHENHBIX oneparopoB. O0pas,
paHr, s1po, nedekT yiuHeiiHoro omeparopa. Kputepuii coOCTBEHHOro 3HA4YEHUs JIMHEHHOTO
ornepaTopa. MHOXXECTBO BCEX COOCTBEHHBIX BEKTOPOB, OTBEYAIOIIMX OJHOMY COOCTBEHHOMY
3HaYEHHUI0 KaK IOJNPOCTPAHCTBO. TeopeMa O JIMHEHHON HE3aBHUCHMOCTH COOCTBEHHBIX
BEKTOPOB, OTBEYAIOUINX PA3JIMYHBIM COOCTBEHHBIM 3HAUEHUSIM.

ITonatue kBagpatuunoil ¢opmbl. IlpuBenenue kBagpaTudHOM (OpPMBI K CymMme
kBagpatoB. Merton Jlarpanxa. Meton Skobu. IlpuBenenue kBaapaTUYHOW (OPMBI K
KaHOHWYECKOMY BUY IPHU MOMOIIM OPTOTOHAIBHOTO NMPeoOpa3oBaHus.

IIpenoanaBarenan
KaHauaaT GU3NKO-MaTeMaTHUYECKUX HayK, AoueHT A.M. 3yes,
KaHIuAaT (PU3NKO-MaTeMaTHYeCKUX HayK, MoueHT [.A. banapy

B1.0.25 AnanuTnyeckasi reoMeTpust

I[lnanupyembie pe3yJbTaThl 00yUYeHHs 10 THCIHIIJIHHE

OIIK-8. CnocobGeH OCYyIIECTBIATh MEJaroru4yeckyro JIeSTeNbHOCTh Ha OCHOBE
CTeHaTbHBIX HAYYHBIX 3HAHUN

I1K-5. CnocoOeH ucnonb30BaTh Hay4YHbIE 3HAHUS B MPEIMETHOM 001acTu (MaTeMaTHKa)
B Tiporiecce (popMHUPOBaHUS MPEIMETHONH KOMIETCHIIMH OOYYAIOUIMXCS B paMKax pealn3anuu
OCHOBHOH 00111€00pa30BaTeIbHON POTrpaMMBI

[IK-7. CrocobeH maTeMaTHyecku KOPPEKTHO CTaBUTh €CTECTBEHHOHAYYHBIE 33/1a4d U
KJacCUYEeCKHe 3aJaydl MaTeMaTUKH, CTPOro JI0Ka3aThb YTBEpXKICHHE, CPOPMYIUpOBaATH
pe3yibTaT, yBUAETh CIEACTBUS MOIYYEHHOTO pe3ysbTara

CopaepixaHue U CUMIIMHBI
Koopaunatsl Ha miuockocTd M B npocTpaHcTBe. [IpsmMoyrosibpHas nekapToBa cucrema
KOOpJMHAT Ha IJIOCKOCTH U B mpocTpaHcTBe. KoopauHatsl Touku. PaccTosHue mMexay AByMs



ToukamM. JleneHue oTpe3ka B 33JaHHOM OTHOIICHWU. YPaBHEHHE JIMHHMM, IOBEPXHOCTH.
[TonsipHBIE KOOPAMHATHI HA INIOCKOCTH.

[Tapannensublii nepenoc. Bexropsl. 1lapamensHblil nepeHoc U ero coicTa. [lonstue
BekTopa. Monyns BekTopa. CoHampaBlieHHbIE M IPOTHBOHAIPABICHHBIE BEKTOpHl. PaBHbIE
BEKTOpPHbI U UX cBoiicTBa. KoopauuaTtel BekTopa. Onepanuu CiaoKeHUs: BEKTOPOB U YMHOXKEHUS
BEKTOpa Ha JECWCTBUTENBHOE YUCIO M UX CBOMCTBA. CKaJIspHOE MPOU3BEJIEHUE BEKTOPOB U €ro
cBorictBa. KomIianapHsle M HEKOMIUIAHAPHBIE BEKTOpPHI. KpuTepuili KOMIIIaHAPHOCTH TpPEX
BEKTOpOB. Teopema 00 0JHO3HAYHOH PA3JI0KUMOCTH IPOU3BOJIBHOIO BEKTOpPA IPOCTPAHCTBA 110
TpPEM HEKOMIUIaHapHBIM BekTopaMm. OpThl. BekTopHOE 1 cMelIaHHOE IPOU3BEIEHUE BEKTOPOB.

Addunnas cucrema koopauHat. AddunHas (o0mas) cucremMa KOOPAUHAT Ha MJIOCKOCTH
u B npoctpaHcTBe. [lpaBas m neBas cucTeMbl KOOPAMHAT HA IUIOCKOCTH M B IIPOCTPAHCTBE.
OpueHTauus mnapsl BEKTOPOB Ha IUIOCKOCTH M TPOMKM BEKTOPOB B IPOCTPAHCTBE.
[IpeoOpazoBanue KOOpAUHAT.

IIpsimass Ha mockocTd. Pa3nuuHble BHIBI ypaBHEHHUS MNpsAMOH Ha IJIOCKOCTH.
['eomeTprueckoe UCTOIKOBaHKE ypaBHEHHs ax+by+c=0. Pacnonoxenne npsiMoii OTHOCHTEIHHO
CUCTEeMBbl KOoOpAMHAT. B3anMHoe pacnosiokeHue JBYX HpsAMBIX. PaccrosHue OT TOYKH 10
OpsIMON. YT0JI MEXy IBYyMS IPSIMbIMU (HA IJIOCKOCTH).

[TnockocTe B mpocTpaHcTBe. PaznuuHble BUABI ypaBHEHHs IJIOCKOCTU. ['eomerpuueckoe
UCTOJIKOBaHUE ypaBHeHHs ax+by+cz+d=0.PaccTossHue oT Toukm 10 1uiockocTH. Pacmonoxenue
IUIOCKOCTH OTHOCUTENIBHO CUCTEMbI KOOpAMHAT. B3aumHoe pacrnosnoxeHue ABYX IJIOCKOCTEH.
Yros Mexay AByMs IIJIOCKOCTSIMU.

IIpsimass B mpocTpaHcTBe. Pasznuunble BUABI ypaBHEHMs HpPSIMOl B IPOCTpaHCTBE.
B3aumHoe pacnosioskeHue IBYX MPSMBIX; YOI MEXAY ABYMs MPSIMBIMU; YIoJl MEXAY MPSMON U
IJIOCKOCTBIO.

JIluauu BTOpOro nopsaka. Onpenenenrs, KAHOHMYECKUE YPaBHEHUS U CBOICTBA 3JUINIICA,
runepOosibl ¥ napadosibl. DKCUEHTPUCUTET IIHICa U runepoonsl. IlocTpoeHne Touek aruinca,
runepOosbl ¥ napadosibl ¢ TOMOIIBIO IUPKYIS U JTUHEHKU. YHU(DUIIMPOBAHHOE YpaBHEHHUE IS
JJUIMIICA, TUIEpOOosbl M mMapaboibl. YpaBHEHHE M JIMHUS BTOporo mnopsaka. IlpuBenenue
YpaBHEHHs BTOPOro MOpsiiKa K KaHOHMYeckoMmy Buay. Kiaccupukauus JMHUR BTOPOTO
HOpsAJKA.

[ToBepxHocT BTOporo mopsaka. LunuHapuyeckrne W KOHHUYECKHE IMOBEPXHOCTH.
IToBepxHoctu Bpamenus. IloBepxHoctu BToporo nopsaka. IlepeceueHre moBepxHOCTH BTOPOTO
nopsiaka ¢ miuockocteio. Kiaccugukanus noepxHocTeil BToporo mnopsaka. Ilpsmonuneiinbie
o0pasyrolire NOBEpXHOCTEH BTOPOTO MOPsIKA.

[IpeoOpa3oBanus MIOCKOCTH M mpocTpaHcTBa. [loHsTHE mpeoOpa3oBaHMs MIIOCKOCTH.
WuBapuaHTHble TOYKM NpeoOpa3oBanusi. VIHBapuaHTHbIE cBoiicTBa. I'pynma mpeoOpa3oBaHuit
iockocTH. Addununsie npeodpazoBanus miockoctu. Pox ahdunnoro npeodbpazoBanus.

[lepcnexkTuBHO-aUHHBIE peoOpa3oBaHUs  IUIOCKOCTU. JIBMXKEHHS  IIJIOCKOCTH.
[Tpeobpa3zoBanus Mo100Us U TOMOTETUH TIOCKOCTH. [IpeoOpa3oBanus MpoCTpaHCTBA.

AdduHHBIE U eBKIMIOBBI N-MEpHBIE MTPOCTPAaHCTBA. A (UHHBIE U €BKIUOBBI N-MEpHbIE
MPOCTpaHCTBA. k- MepHbIe MII0CKOCTHU. [ nnepiockocTy.

KBangpatuunbie (opMbl U KBAIPUKH.

IIpenogaBarenanb

KaHauaaT (GU3UKO-MaTeMaTHIECKUX HayK, noreHT [.A. banapy
b1.0.26 OcHoBHBbIE ajrefpandeckne CTPyKTYpbI
ILnanupyembie pe3yJbTaThl 00yUeHHSs] 10 THCHHIIHHE

OIIK-8.Crocoben OCYILIECTBIISTH MeIaroru4ecKyroAes i TeIbHOCTh Ha OCHOBE
CHGL[I/IaJIBHI:IXHay‘{HBIX 3H8.HHI>1



I1K-5. CnocoOeH nucnonab30BaTh Hay4YHbIE 3HAHUS B MPEIMETHOM 001acTu (MaTeMaTHKa)
B rmporecce (HopMUpPOBaHUS MPEAMETHON KOMIICTEHIIMHM OOYYalOIIMXCs B PaMKax pealn3alin
OCHOBHOH 00111€00pa30BaTeIbHON PO PaMMBI

ITK-7. CriocobeH MaTeMaTHYeCKH KOPPEKTHO CTaBHTh €CTECTBEHHOHAYUYHBIC 3a/1a4d M
KJIAaCCHYEeCKHe 3aJaydl MaTeMaTUKH, CTPOro JI0OKa3aThb YTBEpXKICHHE, CPOPMYIUpOBATH
pEe3yJNIbTaT, YBUJIETH CJICACTBUS MTOJIYYEHHOTO pe3yibTaTa

Copepxanue IUCHHUIIIMHBI

MuoxectBa. MuoxectBa. IlomMuoxectBa. Omnepanuu Haj MHOXecTBamu. lIpsimoe
IIPOU3BEICHUE MHOXKECTB. DMHAapHbIE OTHOLICHMs. N-apHble OTHOLICHHA. (DYHKIMOHAJIbHbBIE
oTHOWIeHUs. buHapHBIE OTHOWmIEHWS Ha MHOXecTBe. CBoiicTBa OHHAPHBIX OTHOLICHUH.
OTHo1IeHNE SKBUBAJICHTHOCTU. Pa30ueHne MHOXeCcTBa Ha KJIACChl.

AnreOpanyeckue CHUCTEMbl UM WX OCHOBHbIE BHJbI. AJreOpandeckue M YaCTUUHbIE
onepauuu. bunapHble anrebpanueckue omepanMu U UX CBOIcTBa. AnreOpandeckue CHCTEMBI.
Anre6psl. Moaenu. [Toganredpsr. OCHOBHBIC BUABI JITeOp C OAHONW OMHAPHOW Oneparuei.

I'pynna. Iloarpynma. I'pynmna, aaguTUBHas W MYJIbTUIUIMKAaTHBHAs TEPMHUHOJIOTHS.
AbeneBsl Tpynmbl. ['pynma mnpeoOpasoBanuii. Ilpocreiimme cBoiictBa rpymnm. [loarpymma.
Kpurepuii noarpymi.

I'omomopdusmer rpymm. ['omoMopdusMel rpynm u ux BuAbl. M3omopdHbIE Trpymiibl.
CaoiictBa romoMop¢pu3mMoB. Teopema o romoMopHOM 00pa3ze rpymibl.

Konpuo. IMoakonsuno. Konbio. AcconnatuBHbie U KOMMYTaTUBHBIE KoJiblia. Koibla ¢
eaununei u 6e3. [lpocreiimue cpoiicta koneu. Iloakonsio. Kputepuu nonkonsua.

O6umactp nenoctHoctH. denurenu Hyns. O0IacTh 1ETOCTHOCTH.

ITosne. ITognone. ITone. IIpocreiimme coiictBa nois. [lognone. Kpurepuii moamosns.

I'omomopdusmer koner. 'omomopdu3Mbl Konen U uUx BUIbL. M30MopdHBIE KoJsbla.
CgoiicTBa romoMop¢pu3MoB koJel. Teopema o romoMophHOM 00pase KoJbLa.

IIpenoaaBarenan
KaHauaaT GU3UKO-MaTEMaTHYECKUX HayK, noneHT [.A. banapy

b1.0.27 MaremaTnueckas JIOTHKA

ILnanupyembie pe3yJbTaThl 00yUeHHUs 10 TUCHHILIHHE

OIIK-8. CnocoOeH OCyIIECTBIATh NEAArOTUYECKYI0 JIeATENbHOCTh Ha OCHOBE
CHelHaTbHbIX HAYYHBIX 3HAaHUN

[TIK-5. Crioco6eH ucmoap30BaTh HAYIHBIE 3HAHUS B TIPEIMETHON 00J1acTH (MaTeMaTHKA)
B mporecce (pOpMUPOBAHUS MPEIMETHON KOMIETEHLUMH OOYYaIOUIMXCS B paMKax pealn3aluu
OCHOBHOI1 00111€00pa30BaTeNIbHOI MPOrpamMMbl

I1IK-7. CriocobeH MaTeMaTH4eCKd KOPPEKTHO CTaBHTh €CTECTBEHHOHAYYHBIE 3a7aydl U
KJIacCCHYEeCKHe 3aJayll MaTeMaTHUKH, CTPOrO JIOKa3aTh YTBEpXKICHHE, CHOPMYIHpOBaATH
pe3ysbTaT, yBUAETh CIEACTBUS MOTYYEHHOTO pe3ysbTara

Conep:xaHue TMCHUILIUHBI

Beenenne. Omnpenenenne mnpenMera JOTHMKH. (OCHOBHBIE ATalbl PAa3BUTHS JIOTHKH.
JenykTUBHBIN XapakTep MareMaTuku. IIpenmer MaremMarnueckoi JIOTHKHU, €€ pojib B BOIIPOCAX
000CHOBaHUS MaTeMaTHKU. TeHIEHIINHN B pa3BUTUH COBPEMEHHOM MaTeMaTH4YeCKON JIOTHKH.

[Tonsarue. IlonsaTne kak ¢opma MblUIeHUS. Jlornueckass XapakTepUCTUKA TOHSATUN —
cojepxkaHue W 00bEM. 3aKOH OOpAaTHOTO OTHOIIEHUS MEXKIy OOBEMOM W COJEpIKAHHEM
noHsThii. Buael monstuil. OTHOIIEHHE MeXTy MNOHATHSAMHU. OOO0OIIeHWEe W OrpaHUYCHHE
noustui. Jlenenue nmonstuit. Knaccuduxarus u e€ Buasl. OnpeeneHue.



Cyxnenue. Cyxnenue — oOmas xapakrepuctuka. CykIeHue, BBICKa3bIBaHHE MU
npemioxkenue. Ilpocteie u cnoxsele cyxaeHusa. Ilpocteie cyxaenus. CocraB IpocTOro
CyXJIeHus. Buuel mNpOCTBIX CYXACHUH: aTpUOYTHBHOE CYKICHHE C OTHOLICHUSMH,
9K3MCTEHIMabHbIE CyXaeHus. Kareropumueckue cyxkiaeHHs M UX BHUIAbL. PacripeneneHHOCTb
TEPMUHOB B KATETOPUUECKHUX CY)KICHHSIX.

YMo3akitoueHne. YMO3aKJIIOYeHHE Kak Joruyeckas ¢opma BbIBEJCHHMS HOBOTO
CYXKJIEHUS W3 OJHOTO MM HECKOJbKMX TPEALIECTBYIOIUX CcyxaeHud. Crpykrypa
YMO3aKJIIOUYEHUs: IOCBUIKH, 3aKitoueHue. IloHaTue sormueckoro cienoBaHusa. BeiBoabl u3
KaTEerOpUYECKUX CY)KICHHUN OCPEICTBOM HX MpeodpazoBanus. Jlornueckuil KBaapar.

[IpocToii karteropuyeckuid cuIoru3M. TepmMuHbl cusuiorudmMa. OuUrypsl U MOAYCHI
cutorn3ma. OOmMe mpaBWwia CHJUIOTM3MA M CrenuanbHble npaBwia ¢uryp. CokpamieHHbBIH
KaTeropu4eckuil cuuioru3M (dHTuMema). CIOXHBIE U CII0)KHOCOKPALIEHHbIE CHILIOIM3MBbI
(MONMMCUILIOTU3MBL, COPUTHI, AUXEHPEMA).

Anre6pa noruku. Jlornueckue onepanuun Haj cyxjaeHusMu. Otpunanue. KoHbloHKIUS,
JTU3BIOHKIHS 1 UMILTUKAIHS IBYX CY)KICHHNA. DKBUBAJICHTHOCTb.

®opmyiel anredps! Joruku. [loustue popmyinsl anreOpsl Joruku. Jloruueckoe 3HaUCHUS
cocraBHOrO cyxzaeHus. CocraBieHue TaOJIWII MCTUHHOCTH Ui (OPMYNI B MaTeMaTUYECKHX
nakerax. Knaccudukanus hopmyn anredpbl TOTUKH.

TaBromornu anreOpbl JOTMKH — 3aKOHBI JIOTHKH. OCHOBHBIE TaBTOJIOTUH. OCHOBHEIC
npaBuia  nonydeHuss — TaBrosiorui.  Ilomarme  paBHOcuimbHOCTH — Qopmyn.  [IpusHak
paBHOcmibHOCTH (opmyd. [Ipumepsr paBHOCHIBHBIX (opmynn. PaBHOCHIIBHBIE TpeoOpa3zoBaHus
¢dopmyin. PaBHOCHIIBHOCTH B JIOTUKE U TOKIECTBA B ajreodpe.

Hopmaneubie Gopmbl s dopmyn anreOpsl jgoruku. [loHsTtHe HOpManmbHBIX (opM.
CosepuienHble HopMmalibHbIe (hopMbl. [IpencraBienne popmyn anreGpbl JIOTHKKA COBEPIIEHHBIMU
TM3BIOHKTHBHBIMA HOpMaJIbHBIMU opmamu. [IpencraBnenue Gopmyn anreOpbl BRICKa3bIBaHUH
COBEpPILEHHBIMU KOHBIOHKTUBHBIMH HOpMaJIbHBIMU (opMaMu. CriocoObl puBeAeHUs (HOPMYITbI
anreOpsl JJOTUKHU K COBEPIICHHOW HOpMaJIbHOU (hopme.

Jlornueckue ymo3akitoueHus B aiaredpe jgoruku. [lonstue noruueckoro cneactsus. [IBa
CBOWCTBA JIOTHMUYECKOTO cliefoBaHus. llpu3Haku Jormueckoro cieactBus. CrieoBaHHe |
pPaBHOCHJIBHOCTH (opMys. MeTos OT MNPOTHBHOIO MPOBEPKH (GOpPMYNT Ha JIOTHYECKOE
cienoBanre. MeToJ1 pe3omronuii TpoBepku (Hopmys Ha JIorHdeckoe cienoBanue. HaxoxaeHue
CJIEZICTBUN M3 JIaHHBIX NOCBUIOK. HaXxokaeHuwe mochUIOK i JaHHoro ciexactBusi. [IpaBuia
JIOTHYECKUX YMO3AKITFOUEHHH.

[Tpunoxenue anreOpbl JIOTUKU K JIOTHKO-MaTeMaTHyeckol mpaktuke. [Ipsimas, obpartHas,
NIPOTHBOMOJIOXHAS M KOHTPANO3UTHUBHAS TeopeMmbl. HeoOXoanMble M JOCTATOYHBIE YCIOBUSI.
3aKOH KOHTpamo3uiu. Moaupukanus CTPYKTypbl MaTeMaTH4ecKod TeopeMbl. MeToabl
JIOKa3aTeIbCTBA MAaTEMATHYECKHX TeopeM. JleMyKTWBHBIE M WHAYKTHBHBIC YMO3aKIIOYCHUS.
[TpaBuibHBIE U HEMPABUIIbHBIE JEAYKTHBHBIE YMO3aKIIOueHHs. Perienne «Iorn4eckux» 3ajaau.
[TpuHIIMIT TOTHOW AU3BIOHKIIUH.

ByneBsl ¢pyHkimu u ux npumeHenue. bynesbl ¢pyHkimu. byneBsl pyHKIIUM OT OJTHOTO U
JBYX apryMeHTOB. byneBbl pyHKIMH OT n apryMeHTOB. byneBbl GyHKIIMN U GOpMYIIbl areOpsl
noruku. Hopmanbabie ¢popmbl OyneBbix (pyHkimid. [Ipumenenue OyneBbIX QYHKIUI K peneiHo-
KOHTaKTHBIM cxeMaM. PeneliHo-KoOHTakTHbBIE cXeMbl B DBM.

Jloruka npeaukaroB. Ilonstue npeaukara. Knaccugukanus npeaukatoB. MHOXeCTBO
WCTHHHOCTH TIpeInKaTa. PABHOCHIBHOCTD U CIIEZIOBAaHHE MTPETUKATOB.

Jlornyeckue omnepauuu Haj npenukatamu. OTpunianue npenukara. KOHbIOHKIMA ABYX
npeaukaTtoB. JIu3ploHKIMA JABYX npenumkaroB. CBoiicTBa OTpUIIaHMs, KOHBIOHKIUHM U
TU3BIOHKIMK. VIMIUIMKAlusT W SKBUBAJIEHTHOCTh JBYX MpeaukaToB. KBaHTOp OOIIHOCTH.
KBanrtop cymectBoBanus. OrpaHU4E€HHbIE KBAHTOPBI.

@opmynel  Joruku  npenukaroB. Ilonatue  GopMynbl  JIOTHMKH — NPEIUKATOB.
Knaccugukanus ¢opMmys JOrMkM npeaukaTtoB. TaBTOJIOIMM JIOTMKM npeaukaroB. [lonsTue
paBHocuibHOCTH ~ (opmyn. [lpuBenénnas ¢opma s GopMyn JOTHKH —MPEIUKATOB.



[TpenBapenHast HopmanbHas Gopma st GOpMyI JIOTUKH MPEAUKaTOB. Jlorndeckoe cieqoBaHue
GbopMyJT JIOTHKH TPEeIUKaToB. METO Pe30IoNuid MPOBEPKU (POPMYJI JIOTHKU TMPEIUKATOB HA
JIOTUYECKOC CIICIOBaHUE.

AKCHOMAaTHYECKHII METOJI B MaTreMaTHKE W aKcuoMarudeckue Tteopuu. llonsarue o
aKCMOMAaTH4eCKOW Teopud. Kak  BO3HMKAIOT  akcuoMaruyeckue Teopuu. IIpumepst
AKCMOMAaTUYECKUX Teopuil. MHTepnperanu U MOAEIM akcuomaTuyeckoil Teopuu. CBoicTBa
AKCHOMAaTUYECKUX TEOPHil: HEMPOTUBOPEUUBOCTh, KATETOPUYHOCTb, HE3aBUCUMOCTH CHUCTEMBbI
aKCHOM M IIOJIHOTA.

IIpenoagaBarennb
noueHt B.M. Ycaues

b1.0.28 Iudpepenuuaibuasi reoMeTpusi U TONOJIOTUS

[lnanupyembie pe3yJbTAThI 00yUeHHs] MO THCIHILIHHE

OIIK-8. CnocoOeH OCyIIEeCTBIATh NEAArorHYecKyl0 JIeATENbHOCTh Ha OCHOBE
CIeUaIbHBIX HAYYHbBIX 3HAHUH

[TIK-5. Criocoben ucnonap30BaTh HAyYHbIE 3HAHUS B MIPEAMETHOM 00siacTu (MaTeMaTHKa)
B mporecce (HopMUpOBaHUS NMPEAMETHON KOMIICTEHIIMHM OOYYalOIIMXCsS B PaMKax pealn3aliu
OCHOBHOI1 00111€00pa30BaTeNIbHOI MPOrpamMMBbl

I1IK-7. CriocobeH MaTeMaTH4eCKd KOPPEKTHO CTaBUTh €CTECTBEHHOHAy4YHbIE 3a7aud U
KJIAaCCHYECKHe 3aJayll MaTeMaTHUKH, CTPOro JI0OKa3aThb YTBEpXKICHHE, CPOPMYIHpOBaATH
pe3yibTaT, yBUAETh CIEACTBUS MOJIYYEHHOTO pe3ysbTara

Conep:xaHue TMCHMILIAHBI

Tomnonornueckoe mnpocTpaHcTBO. OrmpeneraeHrue TOMOJOTHYECKOr0 MPOCTPAHCTBA.
[Tpumepsl. TpuBHanbpHas U IUCKPETHAs TOMOJIOTHU. MeTpudecKkue poCcTpaHCTBa.

Krnaccudukanus Touyek, CBSI3aHHBIX C NPOM3BOJIBHBIM MHOKECTBOM TOIOJIOTMYECKOTO
[IPOCTpaHCTBA. BHyTpeHHHE, BHEIIHHME, TPaHUYHBbIE TOYKM. TOUKM IPUKOCHOBEHHsA. baszuc
TOMOJIOTUYECKOIr0 MpocTpaHcTBa. CBSI3HOCTD, OTJIEIUMOCTh, KOMITAKTHOCTD.

OToOpakeHus: TOMOJIOTUYECKUX MpocTpaHcTB. HenpepbiBHbIE oTOOpaxkeHus. Kpurepuii
HenpepbsIBHOCTH. M3o0Mopdu3M u romeoMopdusm.

IlonaTuss nMHMM, OOBIKHOBEHHOW M 0cO00OW TOYKM JHHUU. BekTopHass ¢(yHKIMS
CKaJISIPHOTO apryMeHTa U UX cBOMCTBA. [IpocTelinine u 35ieMeHTapHble JIUHUU. [ nagkue JTUHUY.

DneMeHTHI CONpPOBOXKAAIOLIEr0 TpexrpaHHuka @pene. @opmynsl Ppene. KacarenpHas k
kpuBoi. Illects 3meMeHTOB conpoBoXkaaromiero Tpexrpanarka @pene. @opmynsr Opene.

KpuBu3Hbl M KpydeHus NpU NPOU3BOJIBHOM IMapaMeTpU3allMM JIMHUU. EcTecTBeHHas
napamerpusanus. Bekrop kpuBu3Hbl. Pagunyc kpuBu3HbL. [loHsATHE O KpyUeHUN.

[Tonstus nosepxHoctu. KprBosuHeiiHbIe KOOPAUHATEI HA OBEpXHOCTH. IIpocTeiimas u
aIIeMEHTapHas MOBepXHOCTU. OOBIKHOBEHHBIE U 0COObIE TOYKU TOBEPXHOCTH

KacarenpHast mJIOCKOCTH M HOpPMalb K TIIOBEPXHOCTH. YpPaBHEHHUS KacaTeJIbHOMU
IIJIOCKOCTH M HOPMAJIM K HEKOTOPBIM NTOBEPXHOCTH. [Iprmepsr.

IlepBass kBagpatuuHas ¢opma mnoBepxHOCTH. OmpeneneHne NEepBOH KBaJIpaTUUHOM
dbopMbI MoBepXHOCTH. MeTpudeckue 3a1auu.

Bropas kBagparuunas ¢opma nmoepxHocTd. [loHATHE O BTOpOM KBaJIpaTU4HOH (opme
nosepxHoctu. HopmanbHast kpuBu3Ha. MHaumkarpuca KpuBU3HBI MOBEpXHOCTHU. I[lonAtme 00
SIUTMIITUYECKOHM, mapabonuyeckod M TUNepOoNnYeckol Toukax. [JlaBHbIE HampaBlIeHUS
MOBEpXHOCTHU B Touke. Teopema Poapura. CpeaHsisa u rayccoBa KpuBH3HA.

Buyrtpennssa reomerpus nosepxHoctu. Teopema [Naycca. M3omeTprueckue NoBEpXHOCTH.
N3rubanue nmoBepxHoctu. I'eonesnueckne nuaun. Teopema [aycca — bonne.



IIpenoagaBarennb
nouedt B.U. Ycaues

B51.0.29 I1cuxoJ0rus negarornyeckoro B3anMoaeicTBus

I[Inanupyemble pe3ybTaThl 00y4eHHS M0 UCHHUILIMHE

VYK-3. CriocoGeH oCyIIeCTBIATh COIMAIBHOE B3aUMOJCHCTBUE M PEATM30BBIBATH CBOIO
pOJIb B KOMaH e

OIIK-1. Crioco6eH ocyiecTBiIATh Mpo(hecCHOHATBHYIO JACSTEIIBHOCTh B COOTBETCTBUH C
HOPMAaTUBHBIMH IIPAaBOBBIMH aKTaMu B cdepe oOpa3oBaHUS M HOpMaMH MPodheccHOHATBLHOMI
STUKU

OIIK-5. CrocobeH OCYIIECTBIATh KOHTPOJIb M OLEHKY (OPMHPOBAHUS PE3YyIbTATOB
o0pa3oBaHus 00y4YarOUINXCS, BBISIBISTh U KOPPEKTUPOBATH TPYAHOCTH B O0yYECHUHN

OIIK-6. CnocobeH UCMONB30BaTh  IICUXOJIOTO-TIEAarOTUYECKUE TEXHOJIOTHU B
npoecCHOHANBHOM  N1eATENbHOCTH, HEOOXOAMMBbIE M HWHAUBUAYyAIH3alMH  OOy4YeHHS,
pa3BUTHS, BOCHUTAHWS, B TOM 4HCIE OOydYalOmMUXCs C OCOOBIMH 00pa3oBaTeIbHBIMU
MOTPEOHOCTAMU

OIIK-7. CnocobeH B3auMOAEHCTBOBATh C Y4aCTHUKaMH 00pa30BaTelbHbIX OTHOLUICHUH B
paMKax peanusaiuu 00pa3oBaTeNbHBIX TPOrpaMM

Copepxanue TUCHHUIIIMHBI

ConuabHO-TICUXOJIOTUYECKUE 3aKOHOMEPHOCTH MEXJIMYHOCTHOTO B3aUMOJICHCTBUS.
[TonsaTe B3aMMOAEHCTBHS KaK HWHTEPAKTHMBHOM CTOpOHBI oOmeHus. MHTepakuuu u
KOMMYHHUKallMM.  MEXKINYHOCTHBIE  OTHOLIEHUS  Kak  OCHOBa  B3aUMOJCHCTBUS B
oOpa3oBatenbHOM mporecce. OCHOBHBIE MOJAXO/AbI K MOHATUIO «B3aUMOJIEHCTBHE»: CTPYKTypa
B3aMMOJICHCTBYS B JIEATEIILHOCTHOW IMapajurMe; MOJAXO0J K B3aWMOJEWUCTBHIO B TPaH3aKTHOM
ananmuse O. bepHa; B3aumojeiicTBUe Kak OpraHu3alnys COBMECTHOHN JEATEIbHOCTH; JTI000Bb Kak
B3auMozeiicTBus no O. @pomMMmy; OuxeBHOpUCTHYECKas KOHIenus B3aumozeiicteus P. Cupca.
ConunanbHO-TICUXOJIOTHYECKUE METOJBI MCCIEN0BAaHUS B3aUMOJEHCTBUA. DKCIIEpUMEHTAJIBHBIE
CXeMBbI peructpanuu B3aumojeucTBus. Cxema wHaOmogeHuss P. beinsa. Crpykrypa
B3aMMOJEICTBHS, 3aKOHOMEPHOCTH, TUIIBI U CTUIIH.

MeXIM4YHOCTHBIE B3aUMOJAEWUCTBUS B rpymme. Jlmgep u pykoBogutens. lIpuemsl
IOPUHATHS TPYNIOBBIX M WHIMBUIAYaJNbHBIX pewmieHuil. [loHATHE M 2I€MEHTHl JIHMIEpCTBa.
®axTopsl, BAUSAIOLIME Ha (POPMUPOBAHNE WHIUBUAYAIBHOIO U TPYIIIOBOTO JUAEPCTBA.

Ilcuxonmoruss memarornyeckoro oomeHus. OOmeHue ¢GyHKIMA U €ero BHIBL. Buisl
notpebHocTeil B obOmenun. Ilcuxomornyeckuii KOHTakT B 0OOLIEHUH. Bpems v mpocTpaHCTBO
opranuzanuu oOmenusi. HaBepOanbHble cpeacTBa B OOLIeHMHM M ynpaBieHue umH. [IpaBuia
00paTHO# CBSI3U B OOIIEHUH.

XapaKkTepUCTUKU TMEeIarormyeckoro oOLIeHus, CTHIU. bapeepbl B menarornyeckom
B3aMMOJEHCTBUM, OOLIEHUH U yUeOHO-TIEAarOTHYeCKON e TEIbHOCTH.

[Icuxomoruyeckue acmekThl MPOBEJAEHHUS  Oecelbl, IEepPeroBOpPOB,  COBEIIAHUH.
TexHoI0rnM NeperoBOpoB.

Omonuu B obmeHnu. [lpuemsl camoperynaunu. AyToreHHasi TpeHUpPOBKa.

OOyuenue aeteil OOIIEHUIO W B3aMMOJICUCTBHUIO C JIFOABMHU. YUeOHO-TIEIArormuecKoe
COTPYIHUYECTBO. YTPABICHHE MEXJIMYHOCTHBIMM OTHOLIEHUSAMH B JETCKMX TIpyNnax M
KOJUIEKTHUBAX.

[lemarornueckoe  B3aMMOJEHCTBHE Kak OCHOBa  00pa3oBaTelIbHOrO  Mpoliecca.
Opranu3anvoHHble  (OPMBI  aKTMBHOIO  IICHXOJOTO-IEJarornyeckoro  B3aMMOACHCTBUS:
JUCKYCCHSI, IICHUXOJIOTO-IIEJarOrMueCKuii KOHCWINYM, IE€Jaroruueckue MacTEpCKHUE, JIEJ0BbIE
UTPBl, OPraHU3alMOHHO-IEATEIbHOCTHBIE UTPhI, 00yJaroIue TPEHUHTH.



CoTpyaHHYECTBO KaK OCHOBHAS CTpAaTErysl MeJaroru4eckoro B3aumMoecTus. CucTeMsl
B3aumozeiicteugs B OY. CouuanbHO-IICUXOJIOTUYECKHE  XapaKTEPUCTHUKU  yYaCTHUKOB
o0pa3oBaTenpHOro mpouecca. JIM4HOCTh pebeHKa B KOHIIETIIUH, COIHATBbHO-TICUXOJIOTHYECKIE
0COOEHHOCTH B3aMMOOTHOIIEHUI M B3aUMOJCHCTBUA peOEHKa CO CBEPCTHUKAMU U €O
B3pocabiMU.  COIMaNbHO-TICUXOJOTHUECKHE  OCOOCHHOCTHM  OpraHu3alMd  TPYIIOBOM
JeSITEeIbHOCTH yualuxcs. Pa3Butue rpynmoBoil cIuiodeHHocTH Yy ywamuxcs. PoneBoe u
JMYHOCTHOE BIUSHHME YYUTENs Ha IMPOLECC IpynnooOpa3oBaHUs U JTUYHOCTHOTO PA3BUTHS B
y4eHHuYecKoM coobuiecTBe. KOMMyHHUKAaTHBHAs KOMIIETEHTHOCTD I€J1arora, UMUK yUUTEIIs.

[lcuxomoruveckne  OCOOCHHOCTM — MEAArormyeckux  KoHGIMKTOB.  Ilcuxomorus
KoHQuukTa. Buasl v npuunHbl KOHQIUKTOB. IIpeanochbulk BO3HMKHOBEHUS KOH(IMKTAa B
y4eOHO-BOCIIMTATEIILHOM Tpoliecce. Buipl, CTpyKTypa, CTaauM MPOTEKaHHs KOHMIMKTA.
Konduukrel B mkonbHOW cpene. PearmpoBanue Ha KoHQuIMKTHOe moBeneHue. Crparerus
NOBEJCHUS B KOH(DIUKTHOW CHTyaluu. THIBI KOH(MIMKTHBIX JIMYHOCTEH M OCOOEHHOCTH
B3auMoJjieiicTBusa ¢ HUMHU. [IpaBuna noBeneHHs B yCIOBUAX KOHQUIMKTA. BymiuHr m MoOOMHT:
IPUYMHBI, CIOCOOBI IPEOI0TIECHHUSL.

[Icuxonoro-neparoruyeckoe  B3aUMOAEWCTBUE B IEJArorM4eckoM  KOJUIGKTHUBE.
OpranuzanuonHas Kynbrypa OVY. B3pociblii kak cyOBEKT B3aUMOJCHCTBUSA. MEXITMYHOCTHEIC
OTHOILEHHUsS] B TEJAaroru4eckoM KosulekTuBe. OCHOBHbBIE KOH(DIMKTBI, WX MPEONOJIEHHE U
npodmiaktuka. CIUIOYEHHOCTh MENarormyeckoro KOJUIEKTHBA Kak ycioBHE 3((EeKTHBHOCTH
oOpa3zoBatenbHOoro mnpouecca B OY. OCHOBHblE acCHEKThl YNPABICHUS I€4aroruuyecKum
KOJUIeKTHBOM. (DEHOMEHBI JIMACPCTBA W PYKOBOACTBA. [IpueMbl NPHUHATHA TPYIIOBBIX M
UHAUBUAYaIbHBIX pemeHui. Llenu w 3agaun B3aMMOAEHCTBUSL B CHUCTEMax: «IIelaror —
Henaror», «meaaror — aaMHHUCTPAIUS»), «IIeJaror — pOIUTEIbY», «IEeJaror — CMEeXbIe
CHELUATHUCTBI».

Metonpl  moBBIIEHUST  3(PPEKTHBHOCTH  TENArOTMYECKOTO  B3aMMOICWCTBUS B
oOpa3zoBatenbHOM Tmporecce. ColUalbHO-TICUXOJOTHYECKass KOMIIETEHTHOCTb JIMYHOCTH Kak
HeoOXxoauMoe MPo(ecCHOHAIBHO 3HAYMMOE KauecTBO JIMYHOCTH Teaarora. KoMMyHHUKaTHBHAs
KOMIIETEHTHOCTh JIMYHOCTH: Hay4yHble MOAXO0Jbl. KOMMYHMKAaTHBHbIE yYMEHHUS M HaBBIKM —
KIaccupuKanul W TpUEMBI  pa3BUTHS. Pa3BUTHE KOMMYHHKATHBHOH KOMIIETEHTHOCTH
CPEeACTBaMHU COIMAIbHO-TICUXOJIOTMYECKOTO TPEHUHT .

Yoexnaronias KOMMYHHKAIHS: TIOHSATHE, TEXHOJIOTHH, TIPUHIIMIIBL. «SI-BbICKa3bIBaHUEY.
Buasl ncuxonornyeckoro BausiHuA. [legarormueckoe BosneiictBue M BiusgHue. IlyGnmunoe
BBICTYIJICHHE KaK METOJ BO3JCHCTBHSA. MeTopl akTUBHOTO oOyueHwms. ['pymmoBast TUCKyccusi.
ConuanbHO-TICUXO0JOTHYeCKHi TpeHuHr. UrpoBble MeTonsl moBbIEHUS 3((eKTHuBHOCTH

B3aUMOJICHCTBUS B 0o0Opa3oBaTeIbHOM  mporecce  (pojieBble,  JCJOBBIE  WIPHI,
KOMaHI000pa30oBaHue).
IIpenogaBarenanb

KaHIHUJIaT ICUXO0JIOTHYecKuX Hayk, AoueHT K.E. Ky3smuHa

b1.0.30 luckperHasi MAaTeMaTHKA

Ilnanupyembie pe3yJbTaThl 00yUeHHUsI 10 TUCHHIIHHE

OIIK-8. CnocoOeH OCyIIECTBIATh MEAarorHYEecKyl0 JIeATENbHOCTh Ha OCHOBE
CHelHaTbHbIX HAYYHBIX 3HAaHUN

[TIK-5. CriocobeH ucnonp30BaTh HAyYHbIC 3HAHUS B MIPEAMETHOM 00slacTH (MaTeMaTHKa)
B mporecce (pOpMHUPOBAHUS MPEIMETHONH KOMIETEHLMH OOYYaIOUIMXCS B paMKax pealn3aluu
OCHOBHOM 00111€00pa30BaTEILHON MPOrpPaMMBbl

I1IK-7. CriocobeH MaTeMaTH4eCKd KOPPEKTHO CTaBHTh €CTECTBEHHOHAYYHBIC 3a7aydl M
KJAaCCUYECKHE 3aJauyd MaTeMaTUKH, CTPOro JI0Ka3aTb YTBEpXKICHHE, C(HOPMYIUPOBATH
pe3ysbTaT, yBUAETH CIEACTBUS MOJTYYEHHOTO pe3yibTara



CoaepxaHue TMCUMILINHBI

BBenenne.MecTo TUCKPETHONW MAaTeMaTHKHU B CUCTEME MATEeMAaTHYECKOTO OOpa3oBaHUSI.
CoOTHOIIEHHE MEXIy IUCKPETHBIM M HENPEPBIBHBIM IMOAXOJAaMU K H3YYEHHUIO Pa3Iu4HbIX
sBIIeHUH. J[UCKpeTHAsi MaTeMaTHKa, MaTeMaTu4decKasi KHOEpHETHKA U KOMIIBIOTEPHBIE HAYKH.

DneMeHTbl KOMOMHATOPHOTO aHan3a.OCHOBHBIE THIBI COEAMHEHUN (C TOBTOPEHUSIMH U
0e3). [lpaBuna mnpousBeneHuss U Cymmbl. [IpuHIMD BKJIIOYEHUS U UCKIIOYEHUs. buHOM
HeioTona, mnonuHoMuanbHas Tteopema. [IpousBoasmiue GYyHKIUM W UX TPUMEHEHHE.
PexyppenTHbie  cooTHomeHus, uyuciaa PuOoHayunm U uUX  cBoiicTBa.  Bo3BparHble
nocienoBareabHoCcTH. Popmyna buna. Ilpocreiimme QyHkimonanbHble ypaBHeHHS. OCHOBHAs
3a/1a4a UCYMCIIEHUSI KOHEUYHBIX Pa3HOCTEH.

Jlornueckue Qynkuu. AnreOpa joruku. DyHKIHM anreOpbl JOTHKU. Peanuzanus
byHkuuii  GopmynamMu, SKBHBAJCHTHOCTh ¢opmyn. CBoicTBa 53IEMEHTapHBIX (QYHKIUH.
Pasnoxenue ¢pynkuuit no nepemenusiM. JJH®O, KH®, CIHO, CKH®. [TonHoTa U 3aMKHYTOCTb.
[Tonmuuombr JKerankuna. Baxnelmue 3amMkHyTble Kiacchl. lIpeacrtaBiieHHe O pe3ynbTaTax
[Tocra. Peanmzanus QyHkumii anreOpbl JTOTUKH cXeMaMU U3 (YHKIIMOHAIBHBIX JJIEMEHTOB.
JBonunsrii cymmarop. [IpoGiiemarnka Teopun KogupoBaHus. AnpaBUTHOE KOAUPOBAHUE.

Onementsl Teopuu TrpadoB.OcHOBHBIE MOHATUS Teopuu TpadoB. Tumbl U crocoObI
3ananus rpados. Mzomopdusm, cBs3HOCTh. [lepeBbst U ux cBoiicTBa. [LmanapHocTs. Dopmyna
Oiinepa. Kputepuii mianapaoctu. Packpacka mianapusix rpados. [IpeoGpazoBanue rpados.

DNEeMEHTBl TEOPHH aJTOPUTMOB. BbruucimMele QYHKOUH. Teopusi peKypCHBHBIX
byukuuii. ®ubonauun u Karamana. Hopmanenbeie anroputmbl. Mamunsl Triopunra u [locra.
Hepaspewumeie anropurmuyeckue npodaemsl. Teopema ['€nnens o HenonaHoTE.

DOnemeHTHl Teopun aBToMaToB.IloHATHE U onpeneneHre KOHeUHOro aBTomaTa. CrocoObl
3a/IaHUS ¥ TIPUMEPHI KOHEYHBIX aBTOMATOB.

DOneMeHThl Teopuu KoaupoBanus.KoaupoBanue u jaexkogupoBanue. Kpunromorus.
AndasutHOEe KOaupoBaHHe. B3auMHO OfHO3HA4YHBIC KOABI. J{OCTATOUHBIN MPU3HAK U OOIIUI
kputepuii. Konpr XemMmuHra.

IIpenoanaBarean
KaHauaaT (GU3MKO-MaTeMaTUYeCKUX HayK, AoueHT ['omonos C.A.

b1.0.31 Teopusi BeposiTHOCTEH 1 MaTeMaTHYeCKasi CTATHCTHKA

ILnanupyembie pe3yJbTaThl 00yUeHHUs] 10 TUCHHIIIHHE

OIIK-8. CnocoOeH OCyIIECTBIATh MEAAroTHYECKyl0 JIeATENbHOCTh Ha OCHOBE
CHelHaTbHbIX HAYYHBIX 3HAHUN

[TK-5. Crioco6en ucmnonp30BaTh HAyYHbIE 3HAHUS B MIPEAMETHOM 00ylacTh (MaTeMaTHKa)
B mporecce (popMUPOBAHUS MPEIMETHONH KOMIETEHLUH OOYYaIOUIMXCS B paMKax pealn3aluu
OCHOBHOI1 00111€00pa30BaTeNIbHOI MPOrpamMMbl

I1IK-7. CriocobeH MaTeMaTH4eCKd KOPPEKTHO CTaBHTh €CTECTBEHHOHAYYHBIE 3a7aydl M
KJIJaCCMYECKHE 3a/ladyll MaTeMaTUKH, CTPOro JOKa3aTb YTBEp)KIEHHE, C(HOpPMYIHpPOBAThH
pe3yJIbTaT, yBUAETH CIEACTBHS IOIYYEHHOIO pe3yJIbTaTa

Coaep:xaHue TMCHUILIUHBI

DOneMeHThl KoMOMHAaTOpuKH. Pa3memienus, nepecTtaHOBKH, coueTaHus. CBs3u MEXIY
HUMH. OCHOBHOM KOMOHMHATOpHBIM mpHHUMI. BbpiOopku ¢ Bo3BpameHueM. Brvibopku 6e3
BO3BpallleHus. BeIOOpKHU 371eMEHTOB, HEKOTOPBIE U3 KOTOPHIX OBTOPSIFOTCS.

OCHOBHBIEC TIOHATHUS TEOPUU BEPOSATHOCTEH. OCHOBHBIEC MOHATUS TEOPHU BEPOSTHOCTEH.
Cny4aitapie coObiTus. Omepanuu Haa coObiTHsiMH. Kiaccudeckas ¢opmysia BEpOSTHOCTH.
CraTtuctuyeckas BEpOsSTHOCTb. [ eomeTpuyeckie BEpOsSTHOCTH.



Teopembl crnokeHus U yMHOXKeHUs. HecoBmecTHbie coObiTus. HezaBucumMbie cOOBITHS.
Teopembl CIIOXKEHHS U YMHOKEHHUSI BEPOATHOCTEH. Y CIIOBHAas BEpOSATHOCTh. DopMylia MOJHOU
BEpOSATHOCTH, (opmyna baiieca.

Acumnrornueckue  (opmynsl.  I[loBropenwe wucnbitanuii. ®Dopmyna  beprysmim.
Acumntoruueckue GOpMyIIbI.

Cnyualinple BenuuuHbl. ChydaiiHple BenuuuHbl. [loHATHE cilydyallHOW BeNWYWHBL Psn
pacupeneneHus ciaydaiHoOW BenuuyuHbl. DyHKIMS paclpencsieHus BepoATHOcTel. IlnoTtHocTs
pacnpeneneHus BeposTHOCTEN. YnCI0BbIe XapaKTEPUCTUKU CIyYalHON BEIUYHHBI.

Bunsl  pacnpeneniennii. Bunel  pacnpeneneHuii.  PaBHOMEpHOE  pacnpezeseHue.
Hopmanbnoe pacnpenenenue. buHomumansHoe pacnpenenenue. Pacnpenenenne Ilyaccona.
Pacnpenenenus, cBa3aHHbIE ¢ HOPMAJIBHBIM pacupeneneHueM. IlokasaTenbHoe pacipeaeiieHue.

[Ipenenbubie  Teopembl. [lpenenbHble Teopembl. IlpenBapuTenbHble  3amMedaHMUs.
HepasenctBo Yeobrimea. Teopema Yebsimera. Teopema bepuymmm. LlentpanbHast npenenbHas
Teopema.

Hermn MapkoBa. Omnpenenenue. BepositHocTn mnepexona. Dproauueckue MapKoBCKHe
uenu. Teopembl O NpPeAeNbHBIX BEPOSITHOCTSX. BblUMCIIEHHE NpelebHbIX BEPOATHOCTEH.
CraunoHnapHoe pacnpe/iesieHue.

Crnyuaiinble nponeccel. [lonstue o ciayuyaiiHoM nponecce. [Ipoueccsl ¢ He3aBUCUMBIMU
npupawenusmu. [lyacconoBckuii nponecc. IIpocrenmuii noToK.

Bribopku, uMX XapakTepUCTHKU. BpIOOpOUYHBIE aHANOrM 3aKOHA pachpeleieHus |
YHUCJIOBBIX XapaKTEPUCTUK CIy4alHOM BEJIWYUHBL. | 'eHepaabHas COBOKYIHOCTh M BBIOOpKA.
Bapuanuonnsie psapl. BeiOopouHble aHanoru MHTErpaibHON U AuddepeHunanbHon (yHKIIHA
pacnpenenenus. [lonuron u rucrorpamma. CTaTUCTUYECKUE XApaKTEPUCTUKU BapUALlMOHHBIX
psanoB. CpenHee apudmernyeckoe M ero cBoicTBa. BwibopouHas mucnepcus U ee CBOMCTBa.
Boi6opouHble HadalbHbIE M LIEHTPAJIbHbIE MOMEHTBL. ACUMMETpHUs. DKclecc. YIPOIIEHHbIN
CHoco0 BBIYMCICHUS CTATUCTHUECKUX XapaKTEePUCTUK BAPHALIMOHHBIX PSJIOB.

Toueunble W uWHTepBaJbHbIE OlEHKH. C(CTaTUCTHYECKOE OICHUBAaHUE YHMCIIOBBIX
XapaKTEpUCTHK CIIy4allHON BEJIMUYMHBI U 3aKOHA pacrpenencHus. [IoHATHS 0 TOYeYHOU OLICHKE
YUCIIOBOM XapaKTEPUCTUKH CIy4allHOM BEJIWYWHBI; CBOWCTBA TOYEYHOW OLEHKU. TodeuHble
OLICHKM MaTeMaTU4YeCKOro 0XXHUAaHus U qucrnepcuu. YactoTa kak TouedHasi OLEHKA BEPOATHOCTH
coObITHsI. MeTroabl MOJydeHUs TOYEYHBIX OIEHOK. [lapameTprueckoe OlLIEHHBAHHME 3aKOHa
pactipenenenus. [loHsaTne 00 MHTEpBaJIbHOM OILEHKE YUCIOBOM XapaKTEPUCTUKU CIIydyailHOMN
BeIMYMHBI. IHTepBaIbHbIE OLIEHKU NapaMeTpOB HOPMAJIbHOIO pacmpeneneHus. MHTepBaabHas
OLIEHKa BEepOATHOCTH coObITHS. [loHsATHE noBepuTenbHON 00nacTu. DyHKIMS MPaBIONOI00uS.
Ouenku. Metoz HanboBIIETO MPABIONIOA00US.

IIpoBepka crartuctuueckux runoresd. lIpoBepka cratuctuueckux runores. [lonsTue
cTaTucTUYeCKOM runore3bl. OCHOBHBIE 3Tallbl MPOBEPKU TMIOTE3bl. Pa3nuueHune NByX THIOTE3:
MOIIIHOCTh U pa3Mep CTaTUCTUYECKOro kpurepus. IIpoBepka rumores o 4MCIOBBIX 3HAUYEHUSAX
napaMeTpoB HOpMaJbHOTO pacnpezeneHus. [IpoBepka rumnoressl 0 paBeHCTBE MaTEMaTUYECKUX
OKMJAHUM JIByX HOPMAJBHBIX pAaclpeAesieHuil C W3BEeCTHbIMU aucnepcusiMu. Ilposepka
TUIOTE3bl O PABEHCTBE MaTeMaTHMUECKHUX OKUIAHWM JIBYX HOPMAJBHBIX paclpeaeseHuil c
HEU3BECTHBIMM, HO PaBHBIMU qucnepcusMiu. [IpoBepka runoressl 0 paBEHCTBE JUCIIEPCUN IBYX
HOpMaJIbHBIX pacnpeneneHuil. IIpoBepka rumore3sl O YHCIOBOM 3HAUYEHUU BEPOSITHOCTU
coObiTus. IIpoBepka rumore3bl O paBeHCTBE BeposTHOcTed. [IpoBepka THUMOTE3bl O MOJEIU
3akoHa pacnpenenenus. Kpurepuit cornacus [Iupcona. Kpurtepuit Konmoroposa. Jlocrarounsie
CTaTUCTHKH U YPPEKTUBHBIE OIIEHKH. ACUMIITOTUYECKH HOPMAJIbHbIE OLIEHKH.

Hucnepcuonnslii  aHanu3. OCHOBBI JUCIEPCHOHHOTO aHanmu3a. OaHOGaKTOPHBIMA
JUCTIEPCUOHHBIN aHanu3. J[ByX(akTOpHBI AUCTIEPCUOHHBIN aHAIU3.

KoppensaunonHo-perpeccuoHHblid - aHanu3. KoppensiiMoOHHO-pEerpecCHOHHbIA  aHaJU3.
[TonstHe (YHKIMOHATBHOW, CTOXAaCTUYECKOH W KOPPEISALMOHHOM 3aBUCUMOCTH. DYHKIUSA
perpeccun. ['eHepambHOE KOppemsIMOHHOE OTHomieHue. Ero cpoiictBa. Bribopodnoe
KOppensiuoHHoe oTHoueHue. Ero 3naunmocts. Jlnnelinas yHkus perpeccun. I'enepaabHbIit



KodpUIMeHT Koppensuuu. Beioopodnsii kKodhGUIMEeHT Koppensuud. MeToJ HanMeHbBIINX
kBazgparoB. JluHeilHoe ypaBHeHue perpeccuu. llorpemrHocTh BBIOOPOYHOTO JIMHEHHOTO
ypaBHeHus perpeccur. CMBICT BBIOOPOYHOTO KOIPPUIIMEHTA KOPPEISAIUH, €ro 3HAYHMMOCTb.
[IpoBepka rHUMOTE3bl O JUHEHHOCTH (GYHKIMH perpeccud. [Ipumep HenmuHeWHOW (YHKIMH
perpeccun. MHOXeCTBEHHas perpeccusi.

IIpenoagaBareuanb
JOKTOp Mejaroruueckux Hayk, nmpodeccop I'.C.EBnokumoBa

b1.0.32 OcHoBaHusi reOMeTpPUH

I[Lnanupyembie pe3yJbTaThl 00yUeHHUs 0 THCHHIIHHE

OIIK-8.CriocobeH  OCyHIECTBISITh  MENarOTHYECKYI0  JIeATEeIbHOCTh Ha  OCHOBE
CHeMATbHBIX HAYYHBIX 3HAHUN

[TK-5.Cniocoben ucnonp30BaTh HAYYHbIE 3HAHUS B MPEAMETHON 00nacTu (MaTeMaTHKa) B
nporecce (HOPMUPOBAHHUS TMPEIMETHONH KOMIIETCHIIMM OOYYAIOMIMXCS B PaMKax pealn3alnuu
OCHOBHOI1 00111€00pa30BaTeNIbHOI MPOTrpamMMBbl

[IK-7CriocobeH MaTeMaTH4eCKH KOPPEKTHO CTaBUTh €CTECTBEHHOHAy4YHbIE 3aJaud U
KJIACCMYECKHE 3a/ladyll MaTeMaTUKHU, CTPOro JOKa3aThb YTBEp)KICHHE, C(HOPMYIHpPOBAThH
pe3yabTaT, yBUACTD CIIEACTBUS MOTYYSHHOTO Pe3ysIbTara

Conep:xaHue TUCHUILTUHBI

I'eomerpust 1o EBximpa. «Hauama» EBkmmpa. IlpoGiema V moctynara. ['eomerpus
Baswiona u Erunra, reomerpust apeBneit ['peunn (®anec Munerckuii, mkana I[ludaropa,
[Tnaton, Apucrorens u ap.). «Hawana» EBknuma. Kputuka cucremsl EBknuma. V moctynar
EBknuaa. DxBuBaneHTs! nsaroro nocrynata. Kapn INayce, Anom bonbsu, H.W. JlobaueBckuit u
OTKPBITHE HEEBKJIMJIOBOW T'€OMETPHUH.

Cucrema akcroMm ['unbbepra. O630p ciencTBHil U3 aKCMOM. AKCHOMBI PUHAIC)KHOCTH
n nopanka. ClencTBue M3 MEPBBIX JBYX TIPYNI aKCHOM. AKCHOMBI KOHIPYIHTHOCTH,
HENpephIBHOCTH, akcuoM rpymnm 1-V. [TonsTre 06 abcomoTHOM reoMeTpuu.

Axcuoma napamnensHoctu JlobadeBckoro. [lapamnensusie o Jlobauesckomy. ITpuznax
MapaJUIEIbHOCTH MNPAMBIX. TeopemMa O CyIIEeCTBOBAaHWMU NApPAJUICIbHBIX IPSAMBIX. Y CIOBUS
napauiebHOCTU. TpeyroibHUKU U YeThIpeX YTroJbHUKH Ha Mi1ockocTH JlobaueBckoro.

[lonsatne o wmarematudeckoil crTpykrype. IIpuMepbl MareMaTHYecKUX CTPYKTYD.
Wutepnperanus cucteMsl akcuoM. M3oMophusM CTpyKTYp.

TpeboBanusi, mpenbsABIsieMble K cucTeMe akcuoMm. HempoTuBopeumBOCTb, MOJHOTA (B
Y3KOM U IIUPOKOM CMBICTIE), HE3aBUCUMOCTh. CIIOCOOBI MPOBEPKU ITHX TPeOOBAHUH.

Cucrema akcuom Beilsrss TpexMepHOro €BKIN0BA IPOCTpaHCTBA. HenmpoTuBopeunBOCTH
9TOU cucTeMbl akcHOM. IloHOoTa cucTteMsl akcuoMm Benis.

CucremMbl aKkCMOM IIKOJIBHOTO Kypca I€OMETpHH. AHAIM3 aKCMOMAaTHK B HIKOJBHBIX
yuebHukax A.B. Iloropenosa, JI.C. Atanacsna u np., A.Jl. Anekcanaposa.

JnuHa otpeska. Teopema cyliecTBOBaHUS M €IMHCTBEHHOCTH.

[Inomane  mHOroyrosnbHuMka. Teopema  CylIlecTBOBaHMS M €IMHCTBEHHOCTH.
PaBHOBenukue M paBHOCOCTaBIIEHHbIE TpeyroibHUKH. Teopema banbsu-I'epsuna. OObem
MHOTOTPaHHHKA B €BKJINJI0BOM IPOCTPAHCTBE.

HeeBxuaoBsl reometpun. [ 'unepbonnueckast reomerpust JIo6aueBcKoro, JTUIITHYECKAS
reomeTpusi Pumana, sneMeHTsl chpepruuecKoil TeoMEeTpHH.

IIpenoagaBarenanb
noueHt Ycaues B.U.



b1.0.33. Teopust unce

I[InanupyemMsble pe3yabTaThbl 00y4eHH s MO AUCHUILIIHHE

OIIK-8. CnocobGeH OCymecTBIATh NEAArOrMYeCKyr  JEATEILHOCTh Ha  OCHOBE
CIIELUATbHBIX HAYYHBIX 3HAHUM

ITK-5. CrtocoOeH ucnoyib30BaTh HAyYHbIC 3HAHUS B MPEAMETHOM 00JIacTH (MaTeMaTHKa) B
nporecce (GOPMUPOBAHUS TPEIMETHOW KOMIIETEHIIMM OOYy4YaroUIMXCs B PaMKaxX peaTn3aliu
OCHOBHOI1 00111€00pa30BaTeNIbHOI MPOTrpamMMBbl

[1K-7. CrocobeH MaTeMaTHYeCKH KOPPEKTHO CTAaBUTh ECTECTBEHHOHAYUHBIC 3aJaud U
KJIAaCCMYECKHE 3a/ladyll MAaTeMaTUKH, CTPOro JOKa3aThb YTBEp)KICHHE, C(HOPMYIHpPOBAThH
pe3ynbTaT, YBUJIETh CICACTBUS MOJIYYCHHOTO pe3yJibTara

Conep:xanue TUCHUILTUHBI

Je1uMOCTh B KOJIbLE LeJbIX 4YHMceJ M e€ cBOMcTBa. JleneHue ¢ OCTaTKOM M €ro
cBoiicTBa. [IpruMeHeHre CBOMCTB OTHOIICHUS AeIUMOCTH K pemenuto 3anad. HOJ u HOK, ux
CBOICTBA U IPUMEHEHUE.

JleieHne ¢ ocTAaTKOM B Kojblle Z M ero cBoiicrBa. OCHOBHas Teopema O JIEJI€HUU C
ocraTkoM B Z. [IpMeHeHue CBOMCTB JIeIEHUsS C OCTaTKOM K PELICHUIO 3a]a4, OJIHAs HHAYKIUS
1o octarkam. JInuHeiHble 110(aHTOBBI ypaBHEHUS U METO/IbI UX PELLICHUS.

IIpocTbie yneaa u ux cBoiictBa. OCHOBHAs TeopeMa apu(MeTHKH O (paKTopuanbHOCTU
konblla Z. KaHonuueckue paszioxeHuss uenslx uucen. HepaBencrBo — YeOblimiesa.
ACHUMIITOTHYECKNN 3aKOH pacnpeleseHus npocTbix uucenl. Teopema Epkimmpa. Teopema
Hupuxie. PesynpraTel MatusiceBuya u zip.

Teopuss cpaBHenmnii. YunciaoBble CpaBHEHHUSI M MX cBoiicTBa. IIpuMmeHeHue CBONMCTB
YHUCJIOBBIX CPABHEHUH K pemieHuto 3a1ad. [lonHas naayknusa no ocrarkam. IIpumepst.

Koubo m moJsie kJjaccoB BbIYeTOB. Kputepuil npepaiieHuss kosblia Zm B IOJE.
CucreMbl BBIYETOB, UX CBOMCTBA U IPUMEHEHHUE.

Teopembl Jiisiepa m ®Pepma. J[0Ka3aTeabCTBO ATHX TEOPEM U MCIOIb30BAaHUE IPU
pemennu 3anad. Oynkiws Diinepa ¢(M) u ee CBONCTBA

CpaBHeHMsI M CHCTeMbl CPaBHEHMIi C HeHM3BeCTHOIl BeJMYMHON. AnreOpanueckue
CpaBHEHMsI OT OAHOW HeusBecTHOH. llonsdTue pemenus u ero cpoiictBa. Ilepebop momHOIM
CHUCTEMBI BBIUETOB.

CpaBHenusi nepsoii creneHu. Kpurepuil paspemmmoctd. Meroabl moucka penieHui
CPaBHEHHUs NIEPBOM CTENEHU OT OJJHOTO NIEPEMEHHOTO.

CpaBHenusi o nmpocromy Moay. 0. CpaBHEHHS 1O CTENEHU MPOCTOro uucia. Pexykuus
CPaBHEHHMS 110 COCTAaBHOMY MOJYJIIO K CPaBHEHUSM IO CTENEHM NPOCTOr0 YMCia U, HAKOHEI, K
CPaBHEHUSIM T10 TPOCTHIM MOJTYJISIM.

IToxa3zaTenn 4ymMcesJ M KJACCOB YHMCeJ 1O JAaHHOMY MoayJio. CBoicTBa IOKa3aTels
MIPUHAJIEKHOCTH U METOJIbI BBIUNCIEHUS. YHCIIO KIaCCOB € 3aJaHHBIM ITOKA3aTENSAM.

ITepBooOpa3Hbl KOpHHM 1O NMpocToMy MoayJa0. MHaekcbl 1 aHTHHHAEKCBI. Kpurepuii
CYIIIECTBOBaHMS MEPBOOOPA3HBIX KOpPHEH MO JaHHOMY Moayio. MHaekchl ducen U KIaccoB
qyucea IO JAaHHOMY MOJYyJ0 M MX CBOWcTBa. AHTHUHMHIEKCH.. IHIaekcupoBaHus U
noTeHurpoBanue. TaOauIbl HUHAEKCOB U AaHTUHH/IEKCOB.

JIBy4/1eHHBbIC CPABHEHMS 10 IIPOCTOMY MOJYJII0 U METObl UX PEIICHHUS.

KBaaparuuynbie BbIYeTbl M KBaJApaTH4YHbIe HeBblYeThbl. VX cBoiicTBa. ANTrOpuT™M
peleHns anreOpandeckoro CpaBHEHUS BTOPOH CTeNeHH Mo mpocToMy Mmoaymo. CumBol
Jlexanapa n SIkobu 1 UX CBOMCTBA U TPUMEHEHUSI.

ApudmMernyecKkue NMPUIOKEHU TeOPpUH cpaBHeHMil. [loka3aTenb MpUHALIEKHOCTH U
€ro NpUMEHEHHUE B apu(PMETHKE.

Henubie qpodu. PasnoxxeHne pannoHaIbHOTO YHCIA B HEMHYI0 1po0b. CBOWCTBA IIETTHBIX
npoOel 1 uX MPUMEHEHHE K pemeHuto 3ana4. [Togxoasamme 1podu, Ux CBOMCTBA U TPUMEHEHHE.



IIpeacraBiieHuss JAelCTBUTEJbHBIX 4YHCel O€CKOHEYHbIMM UENHbIMH JPOOSIMU.
KBaaparuunbeie UppaliMOHAILHOCTH M MX Pa3jioKeHHE B OCCKOHEUHBIE MEPUOAMYECKUE JTPOOH.
Teopema Jlexanapa.

[pubankeHuss AeMCTBUTEJbHBIX YHCeJT Noaxoasimumu apodsimu. Ksanpatuunbie
UPpALMOHATLHOCTH. Pe3ynbTarsl Ditniepa.

Teopema JIupuxiie u eé mpUMeHEHHE K NPeACTaBIEHHIO MPOcToro uncia P = 1(mod 4)

B BHJIE CYMMBI JIBYX KBaJpaToOB. XapaKTepsbl, UX CBOMCTBA U IPUMEHEHUS.
Anredpanyeckue U TPaHCIeHIEeHTHbIE Yucaa. Teopema JInyBuiis u e€ npuMeHEHHeE.

IIpenogaBareb:kanauaaT GU3NKO-MaTeMaTHUECKUX HayK, AoueHT C.A. ['oMOHOB
b1.0.34 AaropurMbl U CTPYKTYPbI TaHHBIX

I[Lnanupyembie pe3yJbTaThl 00yUeHHUSsI 0 THCIHIIJIHHE

OIIK-8. CnocoOeH OCyIIEeCTBIATh MNEAArornyecKyio JIeATEIbHOCTh Ha OCHOBE
CHEIHUATbHBIX HAYYHBIX 3HAHHUN

[IK-6. CmocobeH WCMONB30BaTh HAaydyHbIE 3HAaHUS B TNPEAMETHOH  OOJACTH
(undopmaruka) B mpouecce (OPMUPOBAHUS MPEAMETHON KOMIIETEHIIMH OOYy4alouIuxcs B
paMKax peanan3alui OCHOBHOM 00111e00pa30BaTebHON TPOrPaMMBI

I1K-8. CrocoOeH UCIOoJIb30BaTh COBPEMEHHBIE CHCTEMHBIC MPOTPAMMHBIC CPEIICTBA,
pa3pabaTbIBaTh MOJEIUPYIOIINE aJTOPUTMBI U PEAM30BBIBATH MX Ha 0a3e S3BIKOB M IAKETOB
NPUKJIAHBIX IPOTPaMM MOJICIHUPOBAHUS

Conep:xaHue TMCHMILIAHBI

Anroput™muzanus U mporpammupoBaHue. lloHsATue anroputma, €ro HUCHOJHUTEIU U
cBoiictBa. Iloaxonpl K ompeneneHuto MOHATHA adropuT™. CrocoObl 3amucu alnropuTMOB.
I'paduka BHIYMCIUTENBHBIX IpoueccoB. MoaynbHas CTpyKTypa mporpamm. MHTerpupoBaHHas
cpena paspabotku nmporpamm Pascal.

Paznen onucanuii. Paznen oneparopoB. CiyxkeOnbie cioBa Begin, End. [IpucBauBanue
3HaYeHUH nepeMeHHbIM. BBoa M BbIBOA AaHHBIX. CHHTakcUC apu(METHYECKHX BBIPAXKEHUH.
Hcnonb30BaHue BCTPOEHHBIX MaTeMaTH4yeckux (GyHKUuM U onepanuii. [IpeoOpa3oBanue THUIOB
JTAaHHBIX.

Paznen oneparopoB. butel u GaiiTel. J[BomuHas apudmeruka. YCTpOHCTBO MaIIMHHOMN
namsati. Ilpocteie Tunbl naHHBIX s3blka Pascal. Ilonstue mmenu. CTpykTypa HpOrpaMMbl,
pa3nen onucanuil. KoHCTaHTBI M mepeMeHHBIe, ciykeOHble cioBa Const, Var, omucaHue
KOHCTaHT U NepeMeHHbIX. Mcnonap3oBanue peMapok.

AJropuTMBI LieT04YHCICHHON apudmeTrku. OOpaboTKa JaHHBIX eJI0ro THna. J{uamason
3HauYeHM, KoHcTaHTa MaxInt. Onepanuu nenounciaeHHoro Aenenus div u mod.

Jlormueckue BbIpakeHus. JlaHHple Jormdeckoro tuma. Omnepanuu CpaBHEHUS.
[IpeoOpazoBanus MeXIQy JIOTUYECKUMU U YHUCJIOBBIMH JaHHbIMU. byneBbl (yHKIHU.
DopMUPOBAHUE CIIOKHBIX YCIOBUH.

BetrBnenue, BeTBIE€HUE 10 3HAYEHUIO, O€3ycOBHBINA nepexo . OpraHu3aliysi BETBICHUSI.
Crnoxnble omneparopbl. Cokpalll€HHas KOHCTPYKLMsI BETBJICHHs. BeTBiieHHME 1O 3HAYEHHMIO.
[Tpumeps! BeTBIeHUI. MeTku 1 6e3ycnoBHbBIN nepexol. JJocpouHoe 3aBepIlieHre IPOrpaMMBL.

Opranmzanus nukioB. [lonstue nmkna. Lukn ¢ npenycnoBuem While. Opranusanus
nuKia ¢ mnoctycioBueM Repeat. JlocpouHoe 3aBepiieHne U BO30OHOBJICHHE IUKJIA.
OCOOEeHHOCTH LUKJIOB C TOCT M Mpexa ycnoBusMH. llopsakoBele THUIBI JaHHBIX. JleHCTBUS C
MOPSIAKOBBIMM THIaMu. OpraHu3anus [ukia ¢ napamerpom For. BiioxkeHHbIE IUKIIBL.

MaccuBel fgaHHbIX. Tunbsl-nuanazonsl. OnucaHue CTAaTUYECKUMX M JUHAMHUYECKHUX
maccuBoB. Paznen Type. Oneparopst Low, High, Length, SetLength ®opmupoBanue MaccuBoB ¢
HavaJbHBIMU 3HaueHUsAMU. Vcrionb30BaHe reHepaTopa cllydaliHbIX YHCEll.



CumBonbpHBIE JaHHBIE, CTpoKW. CumBoOdbHBIM Tun paHHbIX Char. Crpoka Kak
CHUMBOJIbHBIM MaccuB. YucinoBele (QYHKIMHM CTPOK M CHUMBOJOB. IIpeoOpazoBaHue CTpOK.
ITpeoOpa3oBaHue MeXy YUCIAMH U CTPOKAMHU.

IIpenoagaBareuanb
KaHuJaT NeJarornueckux Hayk, noueHt Kosnos C.B.

b1.0.35 IIporpamMupoBanue

I[InanupyemMble pe3ybTaThl 00y4eHHS M0 AUCHHUILIMHE

OIIK-8. CnocobeH OCYIIECTBIATh IEIAaroTHYECKyl0 JIeATeIbHOCTh Ha OCHOBE
CIICIUAIbHBIX HAyYHBIX 3HAHUHT

[TK-6. CriocobeH ucnoiap30BaTh HAyYyHbIe 3HAHUS B IPEIMETHON obsacTu (MHPOpMaATHKA)
B mporecce (GpopMHpOBaHUS MPEAMETHOW KOMIICTCHIIMM OOYYAIOIIUXCS B paMKax peallu3aluu
OCHOBHOI1 00111€00pa30BaTeIbHOI MPOTrpamMMBbl

ITIK-8. CmocobOeH WHCMONB30BaTh COBPEMEHHBIC CHUCTEMHBIC IMPOTPAMMHBIC CpEICTBA,
pa3pabaTeiBaTh MOJCIUPYIONIME AITOPUTMBI U PEaM30BbIBATh MX Ha 0a3e S3bIKOB M MAKETOB
MIPHUKJIATHBIX TIPOTPAMM MOJICIIMPOBAHUS

Conep:xaHue THCHUILTUHBI

Cpena nporpammupoBanus C#. OCHOBHbBIC MOHSATUS BU3YaJIbHOTO MPOTrPaAMMHPOBAHUS:
KJIACCBhI, TIOJISI, CBOMCTBA, METOMBI, OOBEKTHI, cOObITHS u coobmeHus. OkHo uHTepdeiica C#:
MEHI0, TopsiuMe KJIaBHMIIM, OHOIMOTEeKa KOMIIOHEHTOB. opMa U OKHO pEeJaKTHUPOBAHUS.
BcenomoratenbHble  cpeicTBa  peJakTUpOBaHUs  (MHCHEKTOp OOBEKTOB, 3HATOK  KOJa,
o0o3peBartens). Vicnonb3oBaHue BU3yalbHbIX KOMIIOHEHT. [IpocTeiimas nporpamma.

Pazpabotka mpoekra. O630p cBoiicTB. DaityioBas CTpyKTypa MpoeKTa (roJIOBHOM (aiin,
MoayJb, (ain pecypcoB). Pazmerienne Ha ¢opme BU3yalbHBIX KOMIOHEHT. O030p Haumboiee
001X CBOWCTB (MM, pa3Mephl M TOJIOKEHUE HA JKpaHe, oOpamiieHHe, IBET, aKTUBHOCTh U
BUAMMOCTb, YIPABJICHUE KYpCOpOM, 33aJaHuE IOJCKa30K). BBIBOJ MaHHBIX: METKH, MaHEIu
(mmpuHa, BbIpaBHUBaHUE). BBOJX: OZHOCTPOYHBIE M MHOTOCTPOYHBIE PENAKTOPHI (JIaHHBIE,
pa3Mep, U3MEHSIEMOCTb, IEPEHOCHI).

[Hoanporpammsl. [Iponeaypst u pynkuuu. [lonstue noanporpammsl. Brintouenne tekcra
HOJANpOrpaMMbl B paszzen omnucaHus. JlokambHble W rioOanbHble nepeMeHHble. Mepapxus
MOJANPOrpaMM. 3aroyioBoK mnpouenypsl. [lapameTpbl — apryMeHTbl U mapaMmerpbl — (QyHKLHU.
Omneparop amocpo4yHoro 3asepiieHHs. lIpuMepsl: BBIBOJ OKOHYaHMM HMEH YHCIMTEIBHBIX,
panoHanbHas apudmeruka. [IpaBuna onucanus ¢yHkuuu. [lonydyeHue 3HaueHUS (YHKIUU.
[Tpumeps! Beruncienus: GyHKIUN: cyMMa JBYX uucell. PeKkypcuBHBIE BBI30BBI (PYHKIIUH.

Knaccudukanms coowrtuii. [Iporpammusie coowitusi (OnFormCreat). Ilonstue dokyca,
nepenaya (okyca. CoObITHS, BBI3BIBAEMBIE MBIIIBIO, MOPSAJOK HACTYIUIEHUS COOBITHIA.
O6pabotka coOwiThit, mapameTpsl Sender, Button, Shift, X,Y. [locnenoBarensHOCTh COOBITHIT
KIIaBUATYyphl, pacro3HaBaHue kiaBuiieid, mapamerpsl Key, Shift. IlepexBar kimaBuaTypsl
KeyPreviev.

Vnpasnenue ¢opmamu. OdopmieHne BHEIIHEro BHJA (OPMBI, PACIONOKEHHE Ha
JKpaHe, CTpOKa-3arojioBok. BcrpoeHnHble nuanoroseie okHa, MessageBox.Show.

MHuoroctpounbsle  penaktopsl.  Kommonentsl-guanorn.  Kommonent — TextBox.
[IporpammupoBanue ab3areB, MapkepoB, IBeta u mpudTa. OOMEH HaHHBIMH C JUCKOM.
Juanoru no oOMeHy JaHHBIMHU, TpaduuecKre OKHA, BEIBOJ Ha IIPUHTEDP.

Pazpabotka menro. TexHonorust pa3paboTku maHenel MeHro. Co3gaHuE TEKCTOBOTO
penakropa.

Meroapsl BU3YaJbHOTO MPOTPaMMHPOBaHUS. AOCOMIOTHBIA JOCTYH K  IaMsTH.
Texnonoruss Drag & Drop. Ilpunuun angpecanum namsatd. OmnepaTopsl JocTyna K HaMsTH.



Hcnonp30BaHnEe CUCTEMHBIX NIEPEMEHHBIX (KIaBUaTypa, Taiimep). Oprannsanus BUIEONaMATH B
TEKCTOBOM pexXuMe (orepalnuu ¢ OuTamu).

OnucaHue CI0XKHBIX TUIOB AaHHBIX. CIIOKHBIM TUI KaK CTPYKTypa JaHHbIX. [Ipumepsr:
MaccHB, cTpoka. Paznen onucanuii. Onucanue tuma nonb3oparens. Onucanue 3anucu. Padota ¢
sanucsamu. IIpumep: xommiekcHble yucia. lcrnonb3oBaHHE CTPOK, MacCHUBOB U 3aluceil B
KadyecTBe napamerpoB. CoBmenieHne naHHbIX. O6paboTka MaTpuLl.

Co3nanue u ucnoyb3oBanue OnoOaroTek. [IpaBmiia Hanucanusi OUOIMOTEYHOTO MOJYJISL.
Paznen munnmanuzanun Monyis. KomnuiaupoBanue TekcTa Moayis. Moynb palOHaJIbHBIX
quCcell.

TexcroBbie ¢ainel. Kywa. @aiinel mocnemoBarenbHOro jgoctyna. HWms — daiina.
[Tepemennsie TekcToBoro Tumna. OTKpeITHE (aiina. UTeHue U 3anuch JaHHBIX. 3aKpbIThe (aiina.
Anamu3 ¢ainoBeix omubok. Ilepemennbie-ykazarenu. I[lonstue kKyuu. TunusupoBaHHBIC
ykazarenu. Pazmelnienre JaHHbIX B Kyde. Y AaleHue JaHHbIX U3 Kyuu. Mcnonbs3oBanue Kyuu Juis
paboThl ¢ OOJIBLIIMMU MacCCUBaMU JIAaHHBIX.

Crek. IloHsiTMe CTPYKTypbl [AaHHBIX, CBsI3b € oObekTamu. OmpeneneHue CTeka.
Pacmmpenue onepanuii Hajx crekoM. PopMHUpoBaHUE cTeKa MpH nmomomu maccuBa. CTeK Kak
00BeKT. 3aa4a aHaM3a MapHOCTH CKOOOK.

Ouepenp. Ompenenenue ovepenu. OpraHu3anusi KOJIBLEBOW oOuepequ IMpH MOMOLIH
MaccuBa. BoHOBOM airopuT™ (IBUXKEHUE 10 IIIAXMATHOM JTOCKE).

OnHoHarpaBlIeHHbIH CIHCOK. Onpenenenue OJTHOHAIPABJIEHHOTO CIIHCKA.
@®opmupoBaHue CIHMCKa Ha OCHOBE OJHOMEpPHOro MaccuBa. OpraHusanusi cTeka IpU MOMOIIU
OJlTHOHampaBjeHHOro cnucka. Co3gaHue cnucka B JuHaMudeckod namatu. CopTupoBKa B
OJIHOHANPABJIECHHOM CITUCKE.

JIByHampaBiieHHbI cnucoK. OnpeneneHne IBYHANPABICHHOIO CHUCKa. Peanusanus
cnucka B popMe o0bekTa. Opranusalus ouepeau Npu MOMOIIHY ABYHAIIPABICHHOTO CIIHCKA.

I'papbr.  [epeBbs. Ilytu wu  nuxnsl.  OnpeneneHue  OPUEHTUPOBAHHOTO U
HEOpUEHTHpOBaHHOTO rpada. B3pemennsiii rpad. 3aganue rpadga B MaTpuyHONW Gopme U B BUIE
cnucka. O0xozas! rpada (B riyouny u mupuny). OnpeneneHue HEOPUEHTUPOBAHHOTO JiEpeBa.
Opuenrauusa nepeBa dopmupoBaHHEe OPUEHTHPOBAHHOIO JI€peBa HA OCHOBE OJHOMEPHOTO
MaccuBa. [Ipoxon oT IUCTHEB K CTBOJTY. 3aJa4y Ha UCIIOJIb30BAHUE JEPEBA.

OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO MporpaMmupoBaHusi. COBpeMEHHbIE TEXHOJIOTHHI
nporpaMMupoBaHus. Marematudeckas Teopusi 00bekToB. [lonstue o0bexTa. KonctpynpoBanue
IporpaMM Ha OCHOBE Hepapxuu 00bekToB. [IporpaMmupoBanne 0ObEKTOB.

[TpuHiunBl ~ OOBEKTHO-OPHUEHTUPOBAHHOIO  IporpaMMupoBaHus.  MHkancynsnus.
Onucanne @QopmanbHoro obObekTta. [locTpoenne »sk3emmuiipa o0bekTa. Hacnenosanwue.
Pa3paboTka 06bexToB-moTroMKoB. [Tomumopdusm. Meronbl pazpaboTku 0OHEKTOB.

WnTepdeiicuple 00BbEKTHL. YTpaBISIONIME 3JEMEHTHI, OKHA, JAMAJOTH. MeXaHU3MBbI
nepegayn U 00pabOTKM  cooOmeHM B OOBEKTHO-OPHEHTHUPOBAHHBIX  Cpejax.
[TporpammupoBanue Momyieit u nHTEpdeiicoB B s3bike CH.

I'papuueckue oOBbexThl. 'paduueckuii BbIBOA Ha 3KpaH. ['paduueckue TPUMUTHBHI.
I'pa¢puka nHa OutoBOM Kapre. I'paduka Ha Qopme. LlBer, pexxumbl nepa. I'eomerpuueckue
cBoiicTBa 11BeTa. KonupoBanue n3o00pa>keHHA.

TunusupoBanusie ¢aiinbl. OTkpbiTHE (aiina. UTeHne M 3amuch JaHHBIX. 3aKpbITHE
daiina. Ananus ¢aiinoBeix omrbok. OcoOeHHOCTH pabOThI ¢ THIM3UPOBaHHBIMU (aiinamu B C#.
[IpeobOpazoBanne TekcToBOro (haiijla B TUIMHU3UPOBAHHBINA (haiia. J[uXoTOMUYECKUA TOWCK B
ynopsaoueHHoM (aiine. Co3zganue xs1i-¢aiiia 1 MOUCK B HEM JaHHBIX.

O6paboTka 60X 00HEMOB JaHHBIX. AJITOPUTMBI BHEITHEH COPTHPOBKH. AJTOPUTMBI
CIIUSHUSL CTPOTO YIOPAJOYCHHBIX (DAiIoB. ANTOPUTMBI CIHSHUS HECTPOTrO YHMOPSAOYEHHBIX
daiinos.

Penssuvonnbie 0a3pl  naHHBIX. KoHnentyanbHas MoOAenb NpPeAMETHOW 00JjacTu.
Jlornueckast moaenb npeaMeTHor obnactu. [TorsTue 6a3pl manHbIX. OnpenenecHne B3auMOCBS3U
MEXIy dJeMeHTaMu 0a3 JaHHbIX. Monenu 0a3 maHHbIX. PensiponHas monens. Opranuzanus



pensuuoHHON 0a3wl. [lepBUuHBIC W aNbTepHATHBHBIC KIIOYHM aTpHOyTOB JaHHBIX. OTHOMICHUS
Mexnay Ttabmuumamu. Tunbl cBszeil. CcbulouHas wHenocTHocTh. I[lpuBenenue wmojenu K
TpeOyeMOMy YpPOBHIO HOPMaIbHOH (POPMBI.

[IpoektupoBanue 06a3pl maHHbIX. Apxutekrypa CVYBJ/[. OG630p BO3MOXHOCTEH |
ocobenHocreit pasnmuunbix CYBJI. Meronel XpaHeHuss W J0CTyna K JaHHbIM. Pabota ¢
BHEIIHUMH JaHHBIMH ¢ momomipio TexHonoruu ODBC (ADO, BDE, JDBC). O6nekTHO-
OpPUEHTHPOBAaHHOE MPOTrpaMMHUpPOBaHKE B cpesie 0a3 naHHbIX. PazpaboTka MakeTa 6a3bl TaHHBIX.

Cozpanme bJl, naBurauusa no Tabmune. Co3maHue 06a3pl JaHHBIX B Cpele sI3bIKa
00BEKTHO-OPHEHTUPOBAHHOTO mporpammupoBanus C#. CBs3b ¢ 6a30ii yepe3 kommoHeHT Table.
Busyanmzanus nonei Tadauiel. Pazpabortka u coznanue npocreimmx CYB/I.

QunbTpanys, MHACKCHPOBAHUE U MOMCK AaHHBIX. Bo3moxHocTH dmiibTpanuu. CrocoOs!
co3nanus GunsTpoB. MuaekcupoBanue nozieit. CoprupoBka TabIUIIBI IO CTOIOIAM.

Beenenue B s3p1k SQL. OcHoBhl si3pika SQL. CBs3b ¢ 6a30i1 yepe3 komnoHeHT Query.
Opranuzanusa npocredmmx SQL-3ampocoB. Mcnonbs3zoBanue SQL 1 BHIOOPKM JaHHBIX W3
tabymikl (onepatopsl Select u From). BusyanbsHbiii moctpoutens 3anpocos Builder.

3anpocel Ha SQL. OchHoBel sa3bika SQL. Brinmonnenue cioxHbix 3anpocoB Ha SQL.
HckmoueHne moBTOpSFOIMXCs 3HaYeHuH (oneparop Distinct). Mcmonb3oBanue oneparopa Like.
Breruncnsempie mons.  ArperatHble  QyHkuuu. OpraHuzanus — BIOXKEHHBIX — 3allpOCOB.
Hcnonws3oBanue oneparopa Exists. Monudukanus ganaeix (oneparopsl Insert, Update, Delete).
Coznanue u ynanenue tadnui 6a3 ganHbix. Co3aHue v yiajaeHue HHIEKCOB.

OcHoBsl 3amuTel HHGOpMarun. [lonstue nHpopmannonHoit 6ezonacHoctu. Kateropun
UH(GOPMALIMOHHONW  0€30MacHOCTH  (AOCTYMHOCTb, IIEIOCTHOCTh, KOH(UACHIIMAIHLHOCTB).
Haubonee pacnpoctpanéHHble yrpo3bl. YIpo3bl JOCTYHMHOCTH: mpumepbl. Bpenonocnoe I10.
OCHOBHBIE YIpO3bI LIEIOCTHOCTU ¥ KOH(PHUAESHIIMATLHOCTH. Y POBHH 0€30M1aCHOCTH.

Metoapl 3amutel uHpopmanuu. lludpposanune nanubix. [udposanue unHopmaruu.
Kpunrorpaduueckrie oCHOBBI 0€30MaCHOCTHU: OCHOBHBIE MOHATHA. OIHOCTOPOHHSS (QYHKIUS.
XpaHenue mnapojeil B mamsTH KommbloTepa. Kpunrorpagus ¢ OTKpBITBIM KIHOHUOM. Xell-
¢ynkuuu. Mugpsr Lesaps, Buwxunepa, dudpdu-Xemimana, Dnb-I'amans, RSA. Hudposas
MOJITHUCH.

IIpennonaBarein
KaHIUJAT eJarornyeckux Hayk, noueHt Kosnos C.B.

b1.0.36 [IpakTukym no peumenuto 3agay na IBM

[lnanupyembie pe3yJbTaThl 00yUeHHUsI 0 THCIHIIJIHHE

OIIK-8. CmocobeH OCyIIEeCTBIATh IEJarorH4ecKyro JAEATeNbHOCTh Ha OCHOBE
CTeHaTbHBIX HAYYHBIX 3HAHUN

I1K-6. CriocobeH  Hcronb30BaTh HAy4yHbIE 3HaHHUA B  NPEAMETHOW oO0JacTH
(nHbOpMaTHKa) B mporiecce (HOPMUPOBAHUS MTPEAMETHON KOMITETEHIIMA O0yUYaIOIIMXCS B paMKax
pean3ali OCHOBHOHM 00111e00pa3oBaTeIbHON POTrpaMMBI

IIK-8. CnocobeH uCHOIb30BaTh COBPEMEHHBIE CHUCTEMHBIE MPOTPaMMHBIE CPEICTBA,
pa3pabaTbiBaTh MOJEIUPYIOLIME AITOPUTMBI U PEaIM30BbIBATh UX Ha 0a3e A3BIKOB M IAaKETOB
MPUKJIAJHBIX TIPOTPaMM MOICITHPOBAHUS

CoaepxaHue TMCUMIINHBI

KoMOuHaTopHble U pPeKypCHBHBIC alTOpPUTMBI. Pa3nuuHbie CrOCOOBI MPEICTaBICHUN B
DOBM KOHEYHBIX MOCIEA0BATEILHOCTEN U ornepauu Haa HuMu. J{nmuHa myreir. KomOnHaToprka
pa3buenuii. Pa3uble cratuctuku. JlepeBbs U IEPECTaHOBKU U3 N 3JIEMEHTOB. UHCIIO COUETaHUH .
3amaun Ha paszOueHue umcen. KomOmHaTopHbBIe 3amaun Teopuu HHOoOpmaruu. MHOXKeECTBa.
Pemero DOparocdhena. PekyppenTHbie cooTHomieHHs. Pa3memieHuss 0e3 TOBTOPEHHI.



ITepecranoBku. Couertanus. 3agaya: «3aTpyAHEHUE MaKOpAOMa». AJTOPUTMBI PEKYPPEHTHBIX
cooTHoueHUH. XaHoilickass OamrHs. Pa3HOBHMIAHOCTH CBSI3aHHBIX CHUCKOB. CTEKH U Ouepellb.
3anaun. Jlepess. [Ipencrasnenus. [IpoxoxaeHusi.

AnroputMmsel noucka. [locnenoBarenbusiii nouck. [Touck B HEYyNnops104€eHHBIX MacCUBax.
[Touck sneMeHTa € JONOJHUTENIBbHBIMU YyCIOBUSAMHU. IloMCK B YNOpSIOYEHHBIX MacCHUBax.
Jlorapudmuueckuil MOUCK B cTaTUdeckux Tabnuuax. bunapusiit mouck. OnrTuMaibHbIE 1EPEBbs
OmHapHOTO TIoMcKa. JlorapupmMuveckuii MOUCK B TuHAMUYECKHX Tadimiax. COallaHCHPOBaHHBIC
CUJIbHO BETBALLUECS 1€PEBbA.

Anroputmbsl coptupoBku. CopTupoBKa JIaHHBIX. BHyTpeHHsis1 copTtupoBka. BcraBka.
CoptupoBka npocTbiMu BcTaBkamMu. O6MeHHast coptupoBka. CoptupoBka BeioopoM. HleiikepHas
U THOMbs COpTUPOBKH. Pacmpenensromas coptupoBka. BHemHss coprupoBka. Yactuunas
copTupoBKa (BbIOOp). YacTuyHasi COpTUPOBKA (CIUSHUE).

Anroputmbl Ha Tpadax. Ilomck B riyOmHy. Anroputm JIeHKCTphl HaXOXKICHHS
Kpatyaimero nytd. Anroputm @noijga HAaXOXKIECHUS KpaTHallUX MyTed MexIy MnapaMu
BEpIIMH. ABTOMAaTHYECKOE IOCTpOeHHE nabupuHTOB. buHapHOe nepeBo. 3amadya O BOCEMHU
dep3sax. 3amaya 0 Ha3HAYCHUAX (3a/1a4M BBIOOpA). ANTOPUTMBI JUIsl pEIICHUs 3aa4 Ha Tpadax.
[Ipouenypa nmoucka B mupuny. BFS-nepeBo u Beraucnenue paccrosauii. [lpouenypa noucka B
ryouny. DFS-nepeBo. I'myOunnas nymepanus. [locrpoenue kapkaca. lllapuupsl. DitnepoBsl U
ramMmuwibToHOBbl 1MKJIBl [locTpoeHue »siinepoBa nukia. He3zaBucuMble MHOXECTBa, KIMKH,
BepIIMHHBIE MOKpbITUS. CTparerus mnepebopa g 3aJaud O HE3aBHCHMOM MHOXECTBE.
OBpUCTUKU Ul 33/la4d O HE3aBUCUMOM MHOXecTBe. Ilepebop MakcHUMallbHbIX HE3aBHCHMBbIX
MHOkecTB. Packpacku. Packpacka BepmuH. [lepeGopHbiii anroputm s packpacku. Packpacka
pebep. Pammonanmsanusi mepeOOpHBIX alropuTMOB PanmonHanm3amusi Mmoucka HauOOJBIIETO
HE3aBUCHMOI'0 MHOXECTBa. XopAaibHble rpadsl. PannoHanuzamus anroputMma Ais 3ajJadd o
packpacke BepmuH. OnTUMalIbHBIE KapKachkl 3agada 00 ONTUMAJIbHOM Kapkace. AJTOPUTM
ITpuma. Auroput™m Kpackana. JXamsele anroputMsl um  marpouisl. Kparuaimme myTw,
reo/Ie3N4ECKOe IEPEBO U AITOPUTM J[eHKCTpBI.

3azmaun Ha KiIeTo4yHOM Kapre. Kilerounas kapra. 3agada o CTpOUTENBCTBE MOpPTA. 3ajada
0 TIOMCKE Kparyailiiero myTtu. 3ajada o HaXOXKJIEHUU NEepHUMEeTpa OCTpoBa. 3ajiada O MOACYETe
quciia OCTPOBOB. PackpaminBanue ocTpoBOB. 3a/lada 0 HAX0XKIEHUH TUIOIIAAU OCTPOBa. 3aa4a o
MOMCKE BBIX0J1a U3 JIAOUPHUHTA.

3amaun Ha IaxMmatHoW jaocke. PaccraHoBka ¢uryp Ha maxmMaTHOM Jocke. 3aaada o
dbep3sx.

Cpena penaktopa VB. Moaynmu B Word, Excel, PowerPoint. Penakrop Visual Basic.
PenakTupoBanue npocThIX MakpOCOB.

Crpyktypa nporpammbl VB. Tumnsl nanuasix VBA. O0bsBIeHHE MPOCTHIX NMEPEMEHHBIX.
OObsiBieHrne KOHCTaHT. MaccuBbl. 3alucu U THIBI, YKa3aHHbIE TOJb30BaTeseM. BbipaxeHus.
[IpaBuna moctpoeHusi BoipaxkeHudd B VBA. PaGorta ¢ uucnoBeiMu JaHHbIMH. Pabota co
ctpokamu. Pabora ¢ natamu u BpemeHeM. OyHKIIMN peoOpa3oBaHus JaHHBIX. ABTOMAaTUYECKOE
npeoOpa3oBanue JaHHbIX B VB. Omnepatop mnpucBauBaHus. Jlormdeckue omnepaTopsl.
Vnpasnsomue omnepatopbl. Pabotra ¢ daimtamu u mankamu. Kiaccudukamust mpouemyp.
CuHTakcuc npouenyp 1 GpyHKIuii.

Pa3zpabotka mpunoxxenwnii. Pabora ¢ o6bektamu Excel. @opmbl mons3oBarenst. DIeMeHThI
ynpaBineHus. Vcnonp3zoBanue maHenu osnaemeHToB  (Tool-box). Ilpomecc paspaborku
NpUIOKEHUs ¢ nuanoroBoit popmoit. Otnagka VB-kona. [louck u yctpanenue omubok. Pabora
c oovextamu Excel.

Pazpaborka mnpwnoxenuii. Pabora ¢ oOwbekramum Word. Pabota co cBsSI3aHHBIMH H
BHEJpeHHBIMH 00bekTamu. Pabora ¢ oobekTamu Word.

Hoctyn k 6a3zam manmabiM u3 MS Office. Jloctyn k 6a3am mannbeiM U3 VBA-kona.
Hcnonb3oBanue Oubmmoreku ADO.NET. IlpencraBnenuss u XxpaHumble mpouenypsl. lleuats
otryeroB: Word u Excel ¢ ucrions3osaanem VBA-koza.



Cpena MIT App inventor. Wutepdeiic mnonb3oBarens. Omnucanue uHTepdeiica
nosis3oBatens. Pexxum “/{uzaiinep”. Dkpanbl npuiioxkeHus. Pexxum “braoku”. OyHKIIMU pexuma
“bnoku”. 3arpy3ka W yCTaHOBKAa TNPUJIOKEHUS Ha YCTpOHCTBO. 3arpy3ka .apk daiima Ha
MoOuIbHOE ycTpoiicTBO. KommoneHTs! npuiiokenus. Pazpeiienue skpaHa.

[IpakTrueckue npuemsl co3nanus npuioxeHuid. Kuonku. [Ipunoxenus ¢ HECKOIBKUMHU
skpanamu. OOMEH AaHHBIMH MexAy dSkpaHamu. Crmcku. PucoBanme. Anumanusa. Menua.
Oo6menune. Cencopbsl. MaremaTrueckue GpyHKIUU

Opranuzanus nOpoekTHOM nesTenbHOCTH. CoBMecTHas pa3paboTka IPUIIOKEHUH.
CoztaHue UTOroBoro NpoeKTa

IIpenoagasareuanb
KaHIuAaT (pU3nKo-MaTeMaTH4eCcKuX Hayk, qoueHT CenumiioB B.B.
KaHJMJIaT IeJaroruueckux Hayk, noreHTt Kucenesa O.M.

b1.0.37 CoBpeMeHHbIe CpPeICTBA OLICHUBAHNUS Pe3yJIbTATOB 00y4eHUs

I[Lnanupyembie pe3yJbTaThl 00yUeHHUsI 0 THCIHIIJIHHE

OIIK-1. Cnocober ocymecTBIsATh MPO(hecCHOHATBHYIO ACSITEILHOCTh B COOTBETCTBUU C
HOPMATUBHBIMU IIPABOBBIMU aKTaMU B cdepe o0pa3oBaHUs W HOpMaMH MPodecCHOHATBHON
9THUKHN

OIIK-5. CnocobeH OCyHIeCTBIATh KOHTPOIb U OLIEHKY (OPMHUPOBAHUS pPE3yIbTaTOB
00pa3oBaHus 00YJaIOUINXCS, BEISIBIATH U KOPPEKTUPOBATH TPYIHOCTH B O0YICHUHT

Conep:xaHue TUCHUILTUHBI

AKTyanbpHBIE BONPOCHI OILEHKM KadecTBa oOpa3oBaHus. llenmu M OCHOBHbBIE 3a7auM
MoJiepHHU3aluu 00pa3oBaHus. MoiepHU3aIs CUCTEMbI OLIEHUBAHUS PE3yIbTaTOB O0yUEHUS.

WHHoBauu B olleHMBaHUU. IHHOBAIMM B OIICHUBAaHUHM 00Pa30BaTENbHON AEATEILHOCTH
MJIQIIMX [IKOJbHUKOB. JIHHOBanMM B OLIEHMBAaHMU OOpa30BaTENbHOM  JEATENLHOCTH
00yYaroImuxcst OCHOBHON M CPEeTHEH HIKOJIBI.

[legarornyeckuii KoHTpoib B yueOHOM mporecce. [lemarornueckuil KOHTPOJb, €ro
CTPYKTypa M cojaepkaHue. Buabl KOHTpodss B yueOHOM mporecce. DOpMbBI U METOAbBI
NEeJaroru4eckoro KoHtposst. @OyHknuu KoHTpousd. IlpuHmmner kontpons. Ilcmxosoro-
NEAArornYeCKUE ACMEKThI MENarorn4eckoro KOHTPOJIS.

Pa3Butne nenmarormueckoro tectupoBaHus B Poccum u 3a pyOexom. Mcropuueckue
OPEINOCHIIKA  COBPEMEHHOIO TECTUPOBAaHMS B OTEYECTBEHHOM oOpa3oBaHuu. Pa3Burtue
TECTUPOBAHUS B 3apyOEKHBIX CTpaHax. TecTUpOBaHUE B ICHUXOJOTMU M oOpazoBaHuu. O030p
COBPEMEHHBIX OTEUECTBEHHBIX M 3apyOeXHBIX HCCIIEJOBaHHM Mo MpoljieMaM TeCTHPOBAHUS B
00pa3zoBaHUH.

Ilegarornyeckue TecThl, UX NpeJHA3HAYEHHE U conaepkaHue. OCHOBHBIE ONPEIEIICHUS.
Knaccudukanus nenarornyeckux TECTOB. JTamlbl U NMPUHIUIBI co3/aHUSl TecToB. OCHOBHBIE
TpeboBaHuUs K pa3paboTke 3aaaHuil Tecta. Buasl cuctem 3amanuii B TecToBoi dopme. OOmas
XapaKTepucThuka (opM M BHJIOB TECTOBBIX 3aJaHui. JlMIaKTHYeCKHe BO3MOKHOCTH TECTOB.
Pexomennanuu mo opraHu3anuu TecTHpoBaHus. [lcmxonoro-megarorudyeckue OCOOEHHOCTH
MOATOTOBKHA K TeCTHpOBaHUIO. [IpenMymiecTBa M HENOCTAaTKM TECTOBOIO KOHTPOJIS 3HAHUMU.
Enunblii rocyaapcTBeHHBIN SK3aMeH, TPeOOBaHUS K YPOBHIO MOJATOTOBKH yUalluXcsl.

[Tenarornyeckue namepenus. KoMnoHeHTsl U ypoBHU u3MepeHUd. OCHOBHBIE MOHITHUSA
negarorndeckux — u3MepeHuii. OOBEKTUBHOCTh MEAArOTHYECKUX  HM3MEpEeHUU. MeTobl
LIKaJIUPOBAHUS PE3YJIbTATOB ME1arOTHYECKUX U3MEPEHUM.

IIpenonaBarenanb
KaHJUJAT MeJarornyeckux Hayk, noreHT Tumodeera H.M.



b1.0.38 I[IpoekTupoBanne uHGOPMANMOHHO-00PA30BATEIbHOM Cpebl

ILtanupyemMbie pe3yJbTaThl 00yUeHHUsI 10 THCHHIIJIHHE

OIIK-2. CnocobeH yd4acTBOBaTh B pa3pabOTKE OCHOBHBIX U JIOTIOJHUTEIBHBIX
00pa3oBaTeNbHBIX MPOrpamMM, pa3padaThIBaTh OTNENbHbIE MX KOMIIOHEHTHI (B TOM YHCIIE C
UCIOJIb30BaHUEM HH(OPMALIMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOIHUIA)

OIIK-3. CnocobeH OpraHum3OBBIBATH COBMECTHYIO M WHAMBHIYAIbHYIO YYEOHYIO M
BOCIIUTATEIbHYIO JESATEIbHOCTh OOyYaroIIUXCs, B TOM 4YHcCI€ C 0COOBIMH 00pa3oBaTeIbHBIMU
noTpeOHOCTSIMH, B  COOTBETCTBHM C TpeOOBaHMAMH  (hefepalibHBIX TOCYIapCTBEHHBIX
00pa3oBaTeNbHBIX CTAaHIAPTOB

OIIK-7. CnocoOeH B3aUMOJEICTBOBATh C yYaCTHUKAMU 00pa30BaTEIbHBIX OTHOIIEHUH B
paMKax pean3aluy 00pa3oBaTeIbHbIX IPOrpaMM

OIIK-9. CnocobOeH MOHMMAaTh MPHHLIUIBI PAaOOTHI COBPEMEHHBIX HH(POPMAIMOHHBIX
TEXHOJIOTUI U UCTOJIb30BaTh UX JUIsS pellieH s 3a/1a4 IpopeCcCHOHATBHOM 1eATeIbHOCTH

Conep:xkanue TMCHUTIMHBI

TeopeTnko-MeTo/10JI0TUYECKHUE OCHOBBI IE€JarOrMuecKoro npoeKkTupoBaHus. OCHOBHbBIE
MOHATHUSL TIEAarOTUYECKOr0 TMPOEKTUPOBAaHUS (MEJArorMYecKuil IMPOEKT, MPOEKTUPOBAHUE,
IPOrHO3MPOBAHUE,  MOJCJIHMpPOBaHME,  KOHCTpyuHpoBaHue).  OpraHuszanuss  IPOEKTHOU
JESTENIbHOCTH. DJTamnbl NpOeKTUpoBaHUsA. OCHOBHBIE BUBI NEIarOTHYECKOTO MPOCKTHUPOBAHUS
(mpoeKTUpOBaHUE COAEpKaHUS OOpa3oBaHMs, IPOEKTUPOBAHHWE OOPa30BATEIbHBIX CUCTEM,
IIPOEKTUPOBAHHUE TIENArOTHYECKUX TEXHOJIOTUM, MPOEKTHUPOBAHME KOHTEKCTAa IMENarornyecKou
NI TeTLHOCTH).

NudopmannonHas oOpa3oBarenbHas cpefa U MHGPOPMALMOHHOE 00pa3oBaTelbHOE
MPOCTPAaHCTBO ydeOHOro 3aBeneHus. [loHaTHe HMHPOPMAIMOHHON 00pa30BATENLHON CPEIbI.
Cucrema ¢akrtopoB GopmupoBaHus HMH(POpPMAIMOHHO-00pa3oBaTesbHON cpefbl. OcobeHHOCTH
uH(popMaTu3alul y4eOHOTo Ipoliecca MpPU HCHOIb30BAaHUM KOMIIOHEHTOB HH(OPMAIMOHHOM
oOpa3oBatenbHON cpenbl. MH(opManmonHoe 00pa3oBaTebHOE MPOCTPAHCTBO Kak CHCTEMa
MH(OPMaLIMOHHBIX 00pa30BaTENbHBIX CPEJL

Ot06op u QopmupoBanue cojepxarenabHoro HamonHeHuss MOC yueOGHOro 3aBeneHUs.
OOpa3oBarenbHble W OpeaMeTHble oOnacTh. @DPOpMUpOBAaHUME CHCTEMbl TMOHATUH U
UEepapXUUeCcKOi CTpYKTyphl yueOHoro marepuaina. Mcnomb3zoBanue VIHTepHET-pecypcoB Mpu
noctpoennu NOC.

ITpoextupoBanne MOC yuyeOHoro 3aBeneHus. IloHsATHE «aBTOMAaTH3MpOBaHHOE padouee
MecTo», «MeauaTeka». OcHaleHne pabouynx MECT YYaCTHHUKOB 00pa3oBaTENILHOTO Ipoliecca.
Crpyktypa wmkonpHOW Meauateku. OcobeHHocTH — (QopMUpOBaHUS — HH(GOPMAIIMOHHOTO
pocTpaHcTBa paiioHa u ropoja. [Ipoekrupoanne NOC yueOHOTO 3aBEeICHHS.

IIpenogaBarein
KaHJMJaT MeJarorniyeckux Hayk, 10o1eHT MakcumoBa H.A.
B1.0.390cHOBBI 3KOHOMHYECKOH TPAMOTHOCTH
Ilnanupyemsie pe3yJbTaThl 00y4eHHs N0 JUCHHILIHHE
VYK-9. CnocoGeH npuHHUMaTh OOOCHOBAaHHBIC YKOHOMMUYECKHE PEIICHUS B Pa3IMYHBIX

obnacTax KHUBHEACATCIbHOCTHU

Conepmaﬂne AUCHHUIIIMHBI



MUKPOOCHOBBI YKOHOMHUYECKON I'PAMOTHOCTU. MECTO SKOHOMHYECKUX 3HAHUU B JKU3HU
yesioBeKa. ba3zoBble MOHATUS SKOHOMHUKHU — IOTpeOHOCTH, Osara U pecypcebl. dakTop BpeMeHU B
sKoHOMHUKe. [Ipon3BOJICTBO Kak HpoOLECC CO3JaHus MaTepuanbHbIX Onar. OTrpaHMYEHHOCTH
pecypcoB. CobOctBeHHOoCcTh. Crnpoc. 3akoH chopoca. [lorpeOutenbckue HpeanoOdTeHUs U
npenenbHas nonesHocTb.  llpemnoxenue. 3akoH mnpennoxkeHus. dakTtopsl cnpoca U
npeiokeHus. PpiHOYHOE paBHOBecHe. PBIHOK M KOHKypeHuusa. Mopenu pbIHOYHOU
KoHKypeHuuu. [Ipennpustue kak 0060coOJIeHHass MPOU3BOACTBEHHO-XO3SHUCTBEHHAs €IMHUIIA.
[lenu pearenpHOCTH NpeanpuATHsa. 1Ipon3BOACTBO: MPOAYKT, M3AEPKKH, NOXOA. BrIpyuka u
npuOBLIG (PUPMBI.

MaxkpoypoBeHb JKOHOMMYECKOHM TIPaMOTHOCTH. [ocymapcTBeHHas W COLMANIbHAs
nonutuka. OOmecTBeHHOEe BOCIPOU3BOACTBO. OTpacieBass M CEKTOpalbHas CTPYKTYpPHI
SKOHOMMKH. [lenum MakpO’KOHOMHYECKOTO pa3BUTHs, UX XapaKTEPUCTHKA M COOTHOIICHHUE.
Hanmonaneueiii 00beM Nmpou3BOACTBa. MaKpOIKOHOMHYECKAsT HECTAOWJIBHOCTh: MH(ISAIMS U
6e3paboTuiia. DKOHOMMYECKHMH POCT M HKOHOMMYECKHH IUKJI. DKOHOMHMYECKas MOJUTHKA
rocygapcTBa. DKOHOMHYECKHEe (yHKIHMH rocynapctBa. ConmMaabHO-IKOHOMHYECKAsl MOJIUTHKA
KaK OJJHa M3 BaKHEMIIMX 3anad rocyaapcra. CouuanbHas IMOJUTHKA rocylapcTBa B cdepe
JI0X0J10B, 3aHATOCTH.

[Mudpossle TexHoNOrHu B 3KOHOMHUKEe. Lln¢ppoBas SKOHOMHKAa — IrpaxJaHam: HOBOE
KayecTBO 00pa30BaHUS U IOJTOTOBKU JAETEW, HOBbIE BO3MOKHOCTH KOHTPOJI 3a COCTOSIHUEM
cBoero 370poBbs. LludpoBas skoHOMHMKA — OU3HECY: KapJMHAJIbHOE CHUKEHUE H3/EpIKeK,
NepeBo]] JIOKyMEeHTooOOpoTa OuW3Heca C KIMEHTaMM, KOHTpareHTaMM U TOCOpraHamu
UCKJIFOUUTENILHO B IIU(POBOI BUJI, CHUKEHUE aJMUHUCTPATUBHOIO JABJIEHUsS (IOJIY4YEHUE BCEX
HEOOXOIUMBIX JIMLEH3UA U pa3pellieHuil B «TpHU KIHMKa» B 3JIEKTpoHHOM Buje). Lludposas
PKOHOMHMKA — TOCyHapcTBY: H(PQPEKTUBHOE HE3aMETHOE TOCYAapCTBO, HOBBI ypOBEHb
obmecTBeHHON Oe3onmacHocTH. (O0aKo; pacrpenesieHHbIE BBIYUCICHUS; OOJBIINE JTaHHBIE;
Os0K4elH; «M(pOBbIe JABOMHHUKNY; JIOTOJHEHHAss PEalbHOCTb; aJJUTUBHOE MPOU3BOJICTBO;
poOOTBI M KOTHUTUBHBIE TexHONOruu. I[ludpoBsle HHCTpyMEHTHI B 00pa3oBaTeIbHOU
nesrenbHOCTH. CeHCopHOe 000pynOBaHME, CETH CBS3U, MIaT(GOPMBI MPOMBILIIIEHHOTO
MHTEPHETA, BHIYUCIUTENbHAS TEXHUKA I QyHKUMOHUpOoBaHUs miuaTdopM MHTepHeTa Bemle u
CpPEICTBAa BU3YyIM3allMM M YEJIOBEKO-MAIIMHHOTO B3auMOAEWUCTBHsA. MHTennekTyaabHOe
IPOrpaMMUPOBAHUE: WIPOBBIE IMPOTrpaMMbl, E€CTECTBEHHO-S3bIKOBBIE IPOrpamMMbl (CHCTEMBbI
MAaIIMHHOT'O IIepeB0/1a, aBBTOMATHYECKOT0 pedeprupoBaHmsl, FeHEpallui TEKCTOB), Paclo3HAIOIINE
IPOrpaMMBbl, TMPOrpaMMbl CO3JaHMSI TPOU3BEAEHUI >KUBOIMUCU U TpadUKH, KOMIIBIOTEPHOE
3peHHe, aBTOMaTH3allus BOKACHUS aBTOMOOHMIIEH.

Heubru u nuuHble (uHaHchl. [loHsTHe, BuAbl U Qopmbl JeHer. DyHKIUU JCHET.
KonBepTHpyeMOCTh HalMOHaIBbHOM BamoThl. BamotHele Kkypcel. Kpunrosamorsl. Kax
coBepuiath pacu€Tbl M IUIaTeXH. YUeM MOXKHO pacriauuBarbes. J[leHeKHble MepeBObI.
VYnpaBieHue IBHKEHHEM O€3HAIMYHBIX JAeHer. Bunmbel u BeIOOp OGaHKOBCKUX KapT. IIpobiembl
npu pacu€rax u Iulatexax. [IpaBuna mmatexxHol Oe3zonmacHocTu. CTpyKTypa JIMYHOTO
(cemeitHoro) Oromxkera. Pacxompl u pmoxoxabl. bankporcTBo. Pacxonpl: o0si3aTenbHbIE |
HeoOs3arenpHble. [locmencTBUs pa3iWyHBIX PAacxoloB. Jl0XOAbl: JEHEKHbIE M HEIEHEKHBIE,
TPYZOBBIE W HETPYJOBBIC, JIETKME W TpyAHble. 3apabotHas tuiata. OQopmieHHE TPYAOBBIX
OTHOLICHUH, IpaBa U 00A3aHHOCTH.

banku u xpenut. CymHocTh U cTpykTypa 0ankoBckoi cuctemsl PD. Pons LI PO u ero
¢byuknun. Kommepueckue 6anku. KpenutHeie prHaHcoBble 1 MUKPO(HUHAHCOBBIE OpraHU3aIUH.
COepexxenuss u cBsi3p ¢ uHusAnuei. HomuHanmbHass W peanbHas NpOIEHTHas cTaBka. Kak
cOepeub JI€HbI'M C IOMOUIbIO J€NO3UTOB. Buiel nenoszutoB Oanka. IIpocTele u ciokHBIE
NPOIEHTHL. baHKM M 30510TO, KaKk COXpaHUThb COEpeXEHHUs B APAroleHHBIX MeTayuiax. Kpenut:
CyMMa, CTaBKa, CpOK, Iuatexx. Kakol kpeauT BeIOpaTh U Kakue yCJIOBUs MpeanoyecTs. Bunsl u
npuHUMIBL KpenuToBaHus. KpenutHsle kapTtel. MnoreuHoe KpeauToBaHue. ABTOKPEIUTHI.
OO6pa3zoBarenpHble  KpeauThl. (OCOOCHHOCTH MHUKPOKPEIUTOB. B3amMHOE KpeauTOBaHHUE
(P2Plending). bropo kpenuTHbIX ucTopuii. YTO Takoe KpenuTHast ucTopus 3aeMiiuka. CTaBKU MO



Kpenuty. ApuMeTuKka KpeOUTOB: METOIbl  JUCKOHTHPOBAHUS U KalmWTaTU3aIHH,
T pepeHIMPOBaHHbBIE M aHHYUTETHbIE IUIaTEXU. PacueTsl pa3MepoB BHIILIAT MO Pa3IMYHBIM
BuAaM KpenuToB. [locnencTBust HapymeHus: 00s13aTeIbCTB 3aEMIIIUKOM.

@®uHaHCOBOE MOILIEHHUYECTBO M PUCKHU (PMHAHCOBBIX NMupaMuj. PHUHAHCOBBIE PUCKH B
COBPEMEHHOM POCCUICKON JNEHCTBUTEIBHOCTH U KyJa OOpaIiaThCs B CIIydasx MOTepH (Kpaxwu)
(UHAHCOBBIX JTOKYMEHTOB (0aHKOBCKOHW KapThl, cepTH(HUKATOB, COCPKHIKEK M Ap.). DopmbI
MomieHHn4YecTBa. CrocoObl yKpacTh JIEHbIM 0e3 peKBU3UTa OAaHKOBCKOW KapThl, CKUMMHUHT,
IPETEKCTUHT, (UILMHT, KpaXka JaHHBIX Oe3 KOHTAaKTa C EepTBOW, (halbLIMBBIE JAEHBIM U Jp.
Crioco0b!l 3amuThl OT MOIIEHHUKOB. Kosuiekropckue areHTcTBa. Mephl OTBETCTBEHHOCTH B
cilydasix (PMHAHCOBOIO MoIleHHHYecTBa. PUHAHCOBAs MMpPaMMJIA, WM KaK HE IONAcTh B CETH
MOIICHHUKOB. Buapl (MHAHCOBBIX mupamul. BupTyanabHbIC JIOBYLIKH, MJIM KaKk HE TMOTEPSATh
JIeHbI'W 1pH padote B cetu MHTEpHET.

[IpennpuaumarensctBo. [loHATne, nmpu3HaKkw, (YHKIWW NpeANPHHUMATENHCTBA. KTO
takue npeanpuHuMarenu? Kakue cyOBEKTbI MOTIYT OCYILECTBIIATh HPEANPUHUMATENbCKYIO
nesTesibHOCTh? CaMo3aHsAThIe — HOBBIM cTaTyc B IpeanpuHumarenscTse. Beibop mexny UIl u
OOQO. IlonHple TOBapuIlECTBA M TOBapuILECTBa Ha Bepe. IIpoM3BOACTBEHHBIN KOONEpAaTHB.
Bunper OusHec-naHoB. OCHOBHBIE pazjienbl OM3HEC-IUIAHA: PE3IOME, OIMCAaHUE OTpaciu U
OPENIpPUATHsI, IUIAaH MAapKEeTHHra, WHBECTHULMOHHBIM IUIAH, OPraHUW3allMOHHBIA  IUIaH,
(GuHAHCOBBIN TUTaH, aHaMM3 puckoB. OlEHKA IMOKa3zaTelel peHTadbenbHOCTH Ou3Heca. Bus
OTBETCTBEHHOCTH IPEAINPUHUMATENS: aJMUHUCTPAaTUBHAs, I'pa)<IaHCKas, yrojoBHas. Pucku:
(¢uHaHCOBBIE, TPOU3BOACTBEHHbIE, HMMYIICCTBEHHbIC, HWHBECTUIMOHHbIE. (CHOCOObI X
CHU)KCHHS.

Hanoru u ux ponp B 3koHOMHKE. [loHATHE M cymHOCTh Hayora. Cucrema HaJlOroB U
coopoB PD. Ypoens Hanoroobnoxenus B PO. [Ipsmbie u KOCBeHHbIE HaOTH. BUbl HAJIOTOB U
cO6opoB ¢ rpaxnan PO u opranmzaruii. CrieniuaibHbIe HAJIOTOBBIE PEXUMBbL. CyIIeCTBEHHBIC U
dakynbTaTUBHBIE 3JeMeHThl Hanora. Hamorosbiii pesupent P®. Buapl HanoroB u cOopoB C
rpaxnaad Poccuu. Hanoroseie nbrots! (umyiecrseHHsie u no HA®DJI). Hanorosslie BbI4eThI, U
KaKk BEpPHYTh HAJIOTH B CEMEWHBbIM Oro/KeT (CTaHAapTHbIC, COLMAlbHbIE, UMYIIECTBEHHbIE,
MHBECTUIMOHHBIE, TNpodeccuoHanbHble). CrocoObl yIaThl HAJOTOB (JIMYHO WM Yepes3
Hasoroporo areHrta). IIpaBa u oOs3aHHOCTH HanoromiarensiukoB. MHH. Hamorossie
nexnapauuu. Jluusbeli kaOuHeT Hanoromiatenbliuka. OTBETCTBEHHOCTh 3a HaJOrOBbIE
npaBoHapyuieHus B PO.

CrpaxoBaHue, IEHCUOHHOE U CoLlMalIbHOE obecriedeHue rpaxaaH. CTpaxoBble KOMIIAHUU

W IpUHOMINBL cTpaxoBaHud. CtpaxoBod pgoroBop. CTpaxoBaHME MMYILECTBA TI'PAKIaH.
CrpaxoBaHue CTpO€HHMH U KBapTUp TpaxJaaH. ABrocTpaxoBaHue. C(CTpaxoBaHUE KHU3HHU.
CrpaxoBaHusi OTBETCTBEHHOCTH. MeauIMHCKOe cTpaxoBaHue. OcoOeHHOCTH omepaunuil 1o
JUYHOMY CTPAaXOBaHHUIO.
Bunsl ofecriedeHuss 1O CTpaxOBaHMIO, MOCOOMS IO BPEMEHHOH HETPYyI0CIOCOOHOCTH,
o0s3aTeNbHOE COLMAJIbHOE CTPaxOBaHUME OT HECUACTHBIX CJIy4aeB Ha TMPOU3BOJACTBE H
npodeccnoHanbHbIX 3a0oneBanuii. [locobue mo yxomay 3a pedbeHKOM, mocodue mo 0epeMeHHOCTH
u poaam. OOmiee MoHATHE cTpaxoBoil meHcuu. OpraHuzalus Ha3HA4YeHUs U Iepepacyera
neHcuil. Ilopsnok pacdera pasMmepa CTpaxoOBOMl IEHCHMM 10 CTApOCTH M YCTAHOBJICHHUS
¢ukcupoBaHHOH BbIIaThl. ColalIbHbIE IEHCUN HETPYAOCIOCOOHBIM TpaxaaHaM. [leHcuoHHBIe
6asutbl. [leHCHOHHbBIE HAKOTIIICHHUS.

NuBectumnuu. Ilonstre, O0OBEKTH WHBECTHIMH. Buael: QuHAHCOBBIC, TpSIMBIE,
nopTdenbHble. AJbTEpHATUBHbIE WHBECTUIIUH: JPArOlleHHbIE METAJIbl, IPEIMEThl POCKOLIN U
n300pa3uTeIbHOrO UCKyccTBa. bankoBckue BkiIaabl. MHANBHyalbHBIE HHBECTULIMOHHBIE CUETA.
[IN®-p1 u ETF. Llennsie Oymaru. bankoBckue MeTtaymuMyeckue cueta. BamroTHble omnepanuu
(pprHOK Dopekc). MaBecTuiuu B crapranbl. DopMaibHOE IOPUINYECKOE ONpPEeIeHNEe IIEHHBIX
Oymar. OOnuranmu. Axnuu. Dprodepcsl. Jl0XOAHOCTH IHEHHBIX Oymar. DopmupoBaHUE
noptdest IeHHBIX OyMmar.



IIpenoagaBarennb
KaHJIuJaT SKOHOM. HayK, I0LEeHT Ajnekcanapona E.A.

b1.B.01 OcHoBbI HH(OPMATHKH ¥ BHIYUCIUTEIHHOH TeXHUKH

IInanupyemble pe3yabTaThbl 00y4eHHs 110 AUCHHUILIMHE

[IK-8. CrnocobeH HCIIONIb30BaTh COBPEMEHHBIE CHCTEMHBbIE MPOTpaMMHBIE CPEJICTBa,
pa3palaTeIBaTh MOJEIMPYIOLIME AITOPUTMbI U PEATM30BBIBATh MX Ha 0a3e S3bIKOB M IIAKETOB
MPUKJIAJHBIX TPOrPaMM MOJIETUPOBAHUS

CopaeprxaHue U CUMILIMHBI

B mucummmbe «OCHOBBI MH(POPMATUKNY» PACCMATPUBAIOTCS KOHIETITYaJIbHBIE OCHOBBI
uH(pOpMaTHKH:

MHOYKECTBA U N-apHbIE OTHOLICHHUS;

OTHOIICHUS MOPAJKA U OTHOILICHUS SKBUBAJIEHTHOCTH;

MHTYUTHBHOE U (HOpPMAIIbHOE TIOHSATHS aJTOPUTMA;

CHOCOOBI 3aMTUCH AITOPUTMOB (CIIOBECHAs 3aITUCh, rpaduuecKas 3ammuch, CEBIOKON).

BBenennple MareMaTHUecKWe OOBEKTHI TO3BOJISIOT JIaTh CTPOTHE OMpPEICTICHHS
OCHOBHBIX THIIOB JJAHHBIX COBPEMEHHBIX S3bIKOB MPOrPAaMMHUPOBAHUS, TAKUX KaK MAacCUB, CTEK,
ouepenb, M OOCYIUTh THUIOBBIE AITOPHUTMBI HX NPUMEHEHHS B pPa3IMYHBIX HPEIMETHBIX
obnactsax. IlompoObHO paccMoTpeHbl rpadbl Kak OOBEKTHI IS XpaHEHUS W 00paObOTKH
uH(pOopMaLUH.

OOcyXaeHbl ~ pEeKypCHBHBIE  alNTOPUTMBI,  JUHAMHYECKOE  MIPOTpaMMHUpPOBAHHE,
IporpaMMHUpOBaHKE Mepedopa BapHaHTOB (1epedop ¢ BO3BPATOM, METOJ BETBEM M TpaHHII),
KaJIHbIE aJITOPUTMBI.

JUis WIUTIOCTpAlluu TEOPETHUECKUX MOHSTUN HCIOJIb3YIOTCS TaKHe KIacChl 3ajad, Kak
3aaun Ha HU(poBOM KapTe, 33/1a4M Ha IIaXMAaTHOM JIOCKe, 3aJjaud Ha rpadax (Imouck B rpage B
HIMPUHY, TOUCK B rpade B IIyOMHY, OUCK KpaTyailero nyTy B JaOUpHUHTE).

Tekymas camocTosTenbHas paboTa CTy/IeHTa HalpaBjieHa Ha YIiayOJieHue U 3aKperuieHue
3HAHUM CTY/EHTOB W pa3BUTUE IMpakTU4Yeckux ymeHuil. OHa 3akimoyaerca B paloTe cC
JEKIIMOHHBIMU MaTepHajlaMH, TIOMCKE W 0030pe JUTepaTypbl U DJIEKTPOHHBIX HCTOYHHKOB,
nH(OpMaIKK 10 33JJaHHBIM TEMaM Kypca, ONIEPEKAIOIICH caMOCTOATEILHON padoTe, B U3YUCHUN
TEM, BBIHECEHHBIX Ha CAMOCTOSITEIbHYIO TPOPaOOTKY, MOATOTOBKE K JIAOOPATOPHBIM 3aHATHSIM.

IlpenonaBarein
KaHauaaT GU3nKo-MaTeMaTudeckux Hayk, goneHT E.I1. EmenpuenkoB

b1.B.02 Teopust rpynmn, koJien 4 nojeit

I[InanupyemMsble pe3yabTaThbl 00y4eHH s M0 AUCHUILIHHE

[TIK-5. Crioco6en ucnonp30BaTh HAyYHBIE 3HAHUS B MIPEAMETHOM 00JIacTH (MaTeMaTHKa)
B mporecce (popMUPOBAaHUS MPEIMETHONH KOMIETEHLUH OOYYaIOUIMXCS B paMKax pealn3aluu
OCHOBHOI1 00111€00pa30BaTeNIbHOI MPOrpamMMbl

I1IK-7. CriocobeH MaTeMaTH4eCKd KOPPEKTHO CTaBHTh €CTECTBEHHOHAYYHBIE 3a7aydl U
KJIJaCCMYECKHE 3a/ladyll MaTeMaTUKH, CTPOro JOKa3aTb YTBEp)KIEHHE, C(HOpPMYIHpOBAThH
pe3ysbTaT, yBUAETH CIEACTBUS IOIYYEHHOIO pe3yJiIbTaTa

Conep:xaHue TUCHUILIHHBI



AnreOpanueckrie ¥ 4acTHUYHBIC ornepaluu. buHapHble anreOpandecKue Oneparui U hX
cBoiicTBa. AureOpandeckue cuctembl. AnreOpsl. Mopaemu. IlomanreOpbl. OCHOBHBIE BHIBI
anredp ¢ OJHOM OMHAPHOU onepanue.

I'pynna, anauTuBHAS U MYJIbTUILTUKATUBHAS TepMuHOOrUsa. Abenessl rpynmsl. ['pynna
npeoOpazoBanuii. Ilpocreiimme cBoiictBa rpynn. Iloarpynma. Kpurepuit mnoarpynmsl.
Pasnoxkenue rpynmbel nmo mnoarpynmne. CmexHble Kiacchl. HopmalbHBIM [eauTens TpYIIbL.
®dakrop-rpymnma.

I'omomopdusmbl Tpynn U ux Buibl. SAnpo romomopdusma. M3oMopdHbIe TpymIibl.
CpoiictBa romomopdu3moB. Teopema o romomophHOM oOpaze Trpymmbel. Teopema o
romMomMop¢u3Max rpymil.

Ilopsanox snementa rpynmnbl. CBoiicTBa mHopsaka 3jeMeHTa Ipynnbsl. [luknuueckue
rpynnsl. Koneunsle rpynmnsl. Teopemsl Jlarpanka u Kamnu.

Kombo. AccommartuBHele M KOMMYyTaTHBHBIE Kojbla.Kombna c egmnuineit u 6e3.
[Tpocreitmue cBoiictBa koneu.lloakonsio. Kpurepuit nmoakonesua. [Jdenurenn nyns. OOnactb
nenoctTHoctd. OOpaTUMble  3JIEMEHTHI  KOJIbLA. ACCOLMHUPOBAHHBIE 3JEMEHTHl 00JacTu
nenocTHocTu. [IpocThie 1 cocTaBHBIE NIEMEHTHI 00JIACTH LIETTOCTHOCTH.

[Tone. IIpocreimme cBoiictBa nois. lloanone. Kpurepunii noanosns. Yucnosele 1moss.

Uneanst konen. I'maBuble uaeansl. Konblla rmaBHbIX HeanoB. EBKIHIOBBI KOJbIIA.
Onepauuu Hag uaeanamu. Jeaumocts uaeanos. HOK u HO/I uneanos konibia.

l'omomopdusmbr  komermr, u  ux Buabl.  SAnpo romomopdusma. Uszomopdubie
kobIia.CBoiicTBa ToMoMOphU3MOB Kouell. Teopema o romoMophHOM 00pase koibia. Teopema
0 romoMophu3Max.

@axrtopuanbuble kosblia. HOK u HOJI snemenToB kosbua. Ilone wacTHbIX 006siacTu
nenoctTHocTu. Konblio MHOTO4IIeHOB Haj (DakTOpHambHBIM KOJbIIOM. [ToHATHE O pacmmpeHusx
noJieH.

IIpennonaBarein
KaHAMJAT PrU3MKo-MaTeMaTHYeCKUX Hayk, 1oueHT . A. banapy

B1.B.03 Aaredpa MHOT04J1€HOB

Ilnanupyembie pe3yJbTaThl 00yUeHHUsI 0 THCHHIJIHHE

I1K-5. CnocoOeH ucnonab30BaTh Hay4dHbIE 3HAHUS B MIPEIMETHOM 001acTu (MaTeMaTHKa)
B Tiporiecce (popMHUPOBaHUS MPEIMETHONH KOMIETCHIIMH OOYYaIOUIMXCS B paMKax pealn3anuu
OCHOBHOMH 00111€00pa30BaTeIbHON POTrpaMMBI

[IK-7. CnocoGeH mMareMaTH4eCKH KOPPEKTHO CTAaBUTh €CTECTBEHHOHAYUYHBIE 33/1aud U
KJacCHYEeCKHe 3aJaydl MaTeMaTUKH, CTPOro JI0Ka3aThb YTBEpXKICHHE, CPOPMYIHUpOBaATH
pe3yibTaT, YBUAETH CIEACTBUS TOJTYIEHHOTO Pe3yiIbTaTa

Conep:xxaHue TUCHUILTAHBI

Muorounensl-pyHKIMU.  [locTpoeHHEe  COBOKYIMTHOCTHM  MHOTOWIEHOB OT  OJHOMU
nepeMeHHoil Ha s3pike  (yHKUMU. PaBHble MHOrowieHol. OCHOBHBIE ONEpaluud  HaJ
MHoOrouwieHamu. OCHOBHBIE XapaKTEPUCTUKA MHOT'OUJIEHOB.

MHorounensi-popManbHbie CyMMBI. [locTpoeHne COBOKYMHOCTH MHOTOWICHOB OIHOM
MEPEeMEHHON HaJ MPOU3BOJIBHBIM KoNblloM K Ha sa3pike (opmanbHeix cymMm. PaBeHCTBO
MHOrowieHoB. OCHOBHBIEC oOmepanui Haj MHorowieHamu. Kombio MmuorowrenoB K [X].
OCHOBHBIE XapaKTEPUCTUKU MHOTOUJICHOB.

MHuorousneHbI-(OUHUTHBIE MIOCJIEI0BATEIbHOCTH. [TocTpoenue COBOKYITHOCTH
MHOTOYJICHOB OJHOW TEPEMEHHOW HaJ NPOM3BOJIBHBIM KOJbIIOM K Ha s3bike (UHUTHBIX
IIOCJIENOBATEILHOCTEH.

Teopema besy. [enenune c OCTaTKOM Ha JBYYJIEH



X — X, ¥ KopHH MHorowieHa. Teopema be3y u cienctBue u3 Hee. Cxema ['opuepa. Uucno
KOpHEH MHOTOUIEHA HaJl 00JIACTHIO LIETOCTHOCTH.

Anrebpanyeckoe U (pyHKIIMOHAIBHOE PAaBEHCTBA MHOTOWIeHOB. CpaBHUTENbHBIN aHATIN3
MOHATHH anredpanueckoro u GyHKIMOHATBHOTO PABEHCTBA MHOTOYJICHOB.

OTHoOLIEHNE IETUMOCTH B KOJIbLIE MHOTOWIEHOB U €ro cBoMcTBa. CBOMCTBA OTHOLIEHUS
JEJIMMOCTH MHOTOWIEHOB M UX IPUMEHEHHUE K PELICHUIO 3a/1a4.

JleneHnre MHOrowjieHa Ha MHOrodjeH ¢ ocTaTkoM. OCHOBHas TeopemMa O JCJIEHHH C
OCTaTKOM MHOTO4JIeHa Ha MHOTOWIeH. CItocoObI HaX 0K IEHHS HEMOJIHOTO YaCTHOTO U OCTaTKa.

HOJ/l muorounenoB. CymiecTBoBaHME WM €IUHCTBEHHOCTh HOJ[ NBYX M HECKOJIBKHX
MHoOrousaeHoB. Anroput™m EBknupa u ero csoiictBa. CsoiictBa HOJl mHorounenos. B3aumuo
IIPOCTHIE MHOTOWIEHBI U UX CBOMCTBA.

HOK wmHorounenoB. CymectBoBanue u eauHcTBeHHOCTh HOK nByX M HECKOJIBKHX
MHorowieHoB. CBa3p HO/[ u HOK nByx MHOro4seHOB.

Cpoiictea HOJl u HOK Heckonbkux MHOrowieHoB. Teopembl CyIIECTBOBaHMS MU
equacTBeHHOCcTH HOJ[ 1 HOK Heckosbkux MHOrowIieHoB 1 criocoObl BerunciaeHus HOJ[ u HOK.

Wpeansl konbua P[x]. I'maBencTBo Beskoro uaeana kousia P[x] rne P — npousBonsHOE
nosie. [loHsiTHE €BKIINI0BA KOJIbLIA U €r0 CBOKCTBA.

@daxTopuzauus MHOrowieHoB. IIpuBoauMMBIE M HENPUBOJUMBIE MHOTOUIEHBI HaJ
MIPOU3BOJIBHBIM IIOJIEM U UX CBOMCTBA.

dakTopuanbHOCTh Kojblia  P[x] rme P — mpoumssosnsHOe mosie. CyliecTBOBaHHE U
€MHCTBEHHOCTh Pa3JI0KEHUSI MHOTOYJIEHA HA HEPHUBOAUMbIE MHOKHUTEIIH.

Koip1io MHOrowieHoB OfHOM NepeMeHHOM Haj (akTopHalbHbIM KosiblioM. [loHsTHE
(dakTopuaIbHOrO KOJIbLIA U €ro cBoicTBa. MaKTOPHAIBHOCTH KOJIbIIA MHOTOWIEHOB OJHOMN
NepEeMEHHOM HaJl (aKTOpHaIbHBIM KOJIBLIOM.

@dopmasibHass POU3BOJHAS MHOrOWwIeHa U ee cBoicTBa. OTneneHne KpaTHBIX
HENPUBOJUMBIX MHOXHUTENIEH MHOIOWIEHA. AJITOPUTM OT/JEJICHUS.

®opmyna Teitnopa nsa mHorouneHoB. [lonyuenne u o6ocHoBanue dopmynsl Teitnopa
JUTSL MHOTOWJIEHOB 33JaHHBIX HaJ| IPOU3BOJIBHBIM 10JIEM KO3()(PHUIIMEHTOB.

IlonsaTe mokazarens KpaTHOCTH KOpHS MHorowieHa. Kpurtepuii k- KpaTHOCTH KOPHS
MHOTOYJICHA.

«OcHoBHas» TeopeMa anreOpsl. CrencTBUS U3 «OCHOBHOW» TEOPEMBI aireOphbl.
®opmynsl Buera u nx obocHoBaHueE.

CBoiicTBa KOMIUIEKCHBIX KOPHEH MHOTOWIEHOB C BEIECTBEHHBIMU KO3 (UIIMEHTaMHU.
ConpspKeHHOCTh KOMITJIEKCHBIX KOpHEH MHOTrowiIeHa u3 R[x].

VYpaBuenue tpetbell crenenu Hag C. @opmyna Kapnano-Tapransu u ee o0ocHOBaHME.
[TonsTe wMasoro JIUCKpUMUHAHTA MJi cliydas TpPEBEJEHHOr0 KyOMUYECKOro YpaBHEHHS.
BemiectBeHHbIE KOPHU KYOMUYECKOTO YpaBHEHHUS C BEILIECTBEHHBIMU K03 uiineHTamu.

VYpaBHenust uerBeproil creneHu. Merox @Deppapu. KyOuueckas pe3osibBeHTA.
Pesynbratel H.X.Abens u 3. [anya.

OrtzieneHe AEHCTBUTENBHBIX KOpHEH MHorowieHa um3 R [x]. Meroasl otaeneHus
JeHcTBUTENBHBIX KOpHEU. Teopems! Ltypma u [lexapra.

PannonanbHble KOPHM MHOTOWIEHOB M3 Q[x]. AJNropuTM HaXOXIEHHS palMOHAIbLHBIX
KopHeit MHorounena u3 Q[x] m ux Z[x].

[IpumuTuBHBIE MHOTOWIEHBI. [lOHSTHE NPUMHUTUBHBIX MHOTOYJIEHOB W HMX CBOMCTBA.
Teopema ['aycca o cBsi3u npuBoauMocTd Haja Q w Han Z. «Kpurtepwii» (JIOCTaTOYHOE yCIIOBHE)
HETPUBOJANMOCTH MHOTOWIECHOB 13 Z[X] Dii3eHmTeHA.

Meton Kponekepa. ANroputMmbl MOJyYeHHUS pa3okKeHHs MHOrowieHa u3 Z [x] na
HEMPUBOAUMBIEC HaJl Z MHOXKHUTEJIH.

AnreOpanyeckue W TpaHCIEHACHTHble uucia. CBoHcTBa — anreOpamvyeckux W
TPAHCICHJICHTHBIX YuCel. MUHUMAIbHBIA MHOTOWIEH anreOpawmdeckoro umcna. [lome
anreOpanvdecKux Yrucel.

MHorouseHsl OT HECKOJIbKUX NEPEMEHHBIX. Pa3nokeHne MHOTOUIEHOB OT HECKOJBKHX



MEPCMCHHBIX Ha HCIOPUBOAUMBIC MHOKHUTCIIU. q)aKTOpI/IaHBHOCTB KOJbLa MHOI'OYJICHOB OT
HECKOJIBKMX MEPEMEHHBIX 3aJaHHOTO Hal (aKTOpUAIbHBIM KOJBIOM  KOI(D(OHIMECHTOB.
CrnoBapHoOe yrops104MBaHHE OAHOWICHOB MHOTOYICHA.

OcHOBHasi TeopeMa O CHMMETPHYCCKHX MHOTOWICHAX. AJITOPUTM  MOYy4YCHUS
NpeaACTaBICHHUA CUMMCTPHUYICCKOI'O MHOTOYJICHA Y€PE3 OCHOBHBIC CUMMCTPUYCCKUC MHOTOYWICHBI.
OIHOPOJHBIC MHOTOYICHBI M KX CBOHCTBA.

Pe3y.]'IBTaHT U JUCKPHMHUHAHT. PCSYHBTaHT ABYX MHOTI'OYWICHOB M JUCKPUMUHAHT
MHOTOYJICHA UX CBOMCTBA M UX MPUMEHEHUE K PEIICHUIO 3a/1a4.

basucer I'péb6uepa. [Ipumenenne OGa3ucoB ['pebHepa K peIICHUIO CHCTEM
anreOpanyeckux ypaBHCHUIA.

IIpenoanaBarennb
KaHIuAaT (PU3MKO-MaTeMaTHIeCKuX Hayk, noueHT C.A. 'oMoHOB

b1.B.04 DuiemenTapHas MaTeMaTHKA

I[Lnanupyembie pe3yJbTaThl 00yUeHHUsI 0 THCIHIIJIHHE

[IK-5. CriocobeH ucmoap30BaTh HAYYHbIE 3HAHUS B IPEIMETHON 00J1acTH (MaTeMaTHKA)
B Tiporiecce (pOpMUPOBaHUS MPEIMETHONH KOMIIETCHIIMM OOYYaIOUIMXCS B paMKax pean3aiuu
OCHOBHOI1 00111€00pa30BaTeNIbHOI MPOrpamMMBbl

[IK-7. CnocobeH mMaTeMaTHyecKu KOPPEKTHO CTaBUTh €CTECTBEHHOHAYUYHBIC 3aJaud U
KJIAaCCHYECKHe 3aJayll MaTeMaTHUKH, CTPOro JI0OKa3aThb YTBEpXKICHHE, CPOPMYIHpOBaATH
pe3yibTaT, yBUAETh CIEACTBUS MOJIYYEHHOTO pe3ysbTara

Conep:xaHue TMCHMILIAHBI

Uucna u BelpaxkeHud. Apudmeruxa. ToxIecTBeHHbIe NpeoOpa3oBaHus. Y CIOBUS, NpU
KOTOPBIX BBIpaXKEHHE NMEET CMbICIL. PasznoskeHne Ha MHOXUTENU. Moaynu.

YpaBHeHus. Anrebpanueckue YpaBHEHUS. HppanunonansHsie YpaBHEHUS.
Tpuronomerpudeckue ypaBHeHMs. [loka3zaTenbHble W JOrapu(pMHUUECKHE ypaBHEHUS.
YpaBHEHHUS B LIENIBIX YUCTIAX.

HepaBenctBa. OcoOeHHOcTH pabOThI C HepaBeHCTBaMHU. PaclienieHue HepaBEeHCTB.
Meron wuHrepBanoB. HepaBenctBa ¢ paaukanamu. TpUTOHOMETPUYECKHE HEPABEHCTBA.
Jlorapugmuueckue U oKa3aTelbHble ypaBHEHHUS U HEPABEHCTBA.

Cucremsl. Cuctema kak eauHoe nenoe. PaBHocuinbHOCTh cucteM. Paciienyienue cucrem.
[ToncranoBku. CucTeMBbl TPUTOHOMETPUYECKUX YPAaBHEHMM M HepaBeHCTB. (CHcTeMBI
MOKAa3aTeNbHBIX W JIOTapU(MUYECKUX ypaBHEHUH M HepaBeHCTB. CHCTEMBbl HECTaHJIAPTHBIX
YPaBHEHU U HEPABEHCTB.

TexcToBble 3amaun. MaTemaTuueckas MOCTaHOBKa 3agaud. PaboTra ¢ HEW3BECTHHIMHU.
OcHOBHBIE 3aKOHOMepHOCTH. Mcmonbp3oBaHue HepaBeHCTB. Crneuuduka IenbIX YHCed.
Henpusbrunas jioruka.

Meton MaTeMaTHyecKOM HHAYKIMU. AKCMOMAa MaTeMaTH4YeCKOM HWHAYKIMH U €€
IIPUMEHEHHNE B 3JIEMEHTAapHOU MateMaTtuke. IHayKnus B reomeTpun.

IIpennogaBarein
KaHauaat pusnko-mMaremaTndeckux Hayk A.C.BuHokypoBa
b1.B.0S TexHosorun pa3padoTKu NPOrpaMMHOI0 odecneveHust

[Inanupyemble pe3yabTaThbl 00y4eHHs M0 AUCHHUILINHE



IIK-6. CmocobeH WUCMONb30BaTh HAayuyHble 3HAaHUS B INPEAMETHOH  0OOJACTH
(uadopmarrka) B Tmporecce (GOPMHUPOBAHUS MMPEIMETHON KOMIIETEHIIMH OOYy4YaroIluXxcs B
paMKax peajn3allii OCHOBHOH 00111€00pa30BaTeIbHOM IPOTrpaMMbl

[1IK-8. CrocobeH uCIoNIb30BaTh COBPEMEHHBIE CHCTEMHBIC IMPOTPAMMHBIC CPENICTBa,
pa3padaTbIBaTh MOICTUPYIOIIUE aITOPUTMBI U PEAIM30BBIBATH MX Ha 0a3e S3BIKOB M IAKETOB
NPUKJIAJHBIX IIPOTPaMM MOJICIHUPOBAHUS

CopaeprxaHue U CUMILIMHBI

BBenenne B TexHoOOrMH Pa3pabOTKM NMPOTrpaMMHBIX cpencTB. OCHOBHBIE NMOHATUS U
onpezaeneHus. JKU3HEHHBIN UK IPOTPAMMHBIX CPEJICTB.

Crparerun pa3pabOTKH MPOTPAMMHBIX CPEICTB U CHCTEM U PEAIM3YIOIINE MX MOJCIH
JKU3HEHHOTO IMKJa. ba3oBble crTpareruu pa3pabOTKM MPOrPaMMHBIX CPEACTB U CHCTEM.
Kackannas crpaterus pa3paboTKH MPOrpaMMHBIX CPEICTB U cUCTeM. MIHKpeMeHTHas cTpaTerus
pa3paboTKKM MPOTPaMMHBIX CPEACTB W CHCTEM. OBOJIOIHOHHAs CTpaTerus pa3padoTKu
IIPOrpaMMHBIX CpeICTB M cucrteM. OOuIMe cBeleHus o KackaaHbIx Mozensix. Kiaccmueckas
KackanHas mojenb. KackagHas Moaens ¢ oOpaTHBIMH CBs3sIMHU. V-o0Opa3Has mozaens. Mopaenu
ObicTpoii pa3paboTku npuinoxenuii. basoas RAD-monens. RAD-mozpenb, OCHOBaHHas Ha
MOJIEJIMPOBAHUY MpeAMeTHOHN obnactu. RAD-mozaens napanienbHON pa3pabOTKH MPHIOKEHUH.
JIOCTOMHCTBa, HEIOCTATKM M 00JacTH HCIojb30BaHMs RAD-monencii. OOmue cBeneHus o0
MHKPEMEHTHBIX MOJensax. MHKpeMeHTHas MOofellb ¢ YTOYHEHHEeM TpeOOBaHMI HAa HayaJbHBIX
sTamax pa3paboTku. MHKpeMEHTHas MOJeNb SKCTPEMalbHOTO MporpaMmupoBanus. OOmume
cBefieHHs] 00 SBONIOIMUOHHBIX Mofensx. CTpyKTypHas 3BOJIOIUMOHHAS MOJENb OBICTPOro
nporotunupoBanus. CriupasibHas Mojienab boama. YpolieHHble BapuaHThl COUPAIbHOW MOJIEIH.

BeiOop Mopenu >KM3HEHHOro ILMKJIA JUIs KOHKpeTHOro mnpoekra. Kiaccudukarus
IIPOEKTOB IO pa3pabOTKe MPOrpaMMHBIX cpeacTB U cucteM. IIponeaypa BeiOOpa Monenu
JKU3HEHHOTO IMKJIA NPOTPAMMHBIX CPEACTB M CHCTEM. Ananrtanus MOJAEIH >KM3HEHHOIO LUKJIA
pa3paboOTKU MPOrPaMMHBIX CPEJCTB U CUCTEM K YCIOBHUSAM KOHKPETHOIO IPOEKTA.

Knaccnyeckne MeTomonorud pa3pabOTKH MpOorpaMMHBIX — cpelcTB. CTpyKTypHOE
nporpamMmmupoBanre. OCHOBHBIE TMOJIOXKEHHSI CTPYKTYPHOIO MHporpamMmMmupoBaHus. Peannzanus
OCHOB CTPYKTYpPHOTO IpOTpaMMHUpPOBaHMS B s3blKax IporpamMmupoBaHus. ['paduueckoe
IPEJICTAaBICHUE CTPYKTYPUPOBAHHBIX CXEM aJIrOpUTMOB. MOJyJdbHOE MPOEKTUPOBAHHE
IIPOrPaMMHBIX CpPEACTB. MeToabl HUCXOIAUIEro IpoekThpoBaHus. llomaroBoe yTouHeHue.
[IpoexkTupoBaHMe MPOTPaMMHBIX CPEICTB C TIOMOIIbIO IICEBAOKOAA U  YIPABISIOLIUX
KOHCTPYKLIMH CTPYKTYpHOIO IporpaMMHupoBaHus. lcronb3oBaHMe KOMMEHTapHeB  JUIS
onucanusg oOpabOTKM NaHHBIX. AHaIU3 cooOlEeHn. MeTopl BOCXOASIIEro NpOeKTHPOBAHNUS.
Meroast pacmmpenus sanpa. Meroxg JSP  JIxexkcoHa. OCHOBHBIE KOHCTPYKLMHU JaHHBIX.
[Toctpoenue cTpykTyp AaHHBIX. [IpoekTHpoBaHMEe CTPYKTYp MPOrpaMM. DTanbl IPOESKTUPOBAHUS
IporpaMMHOro cpencTBa. OLeHKa CTPYKTYPHOTO pa3OMeHHsI TporpaMMbl Ha MOy ii. CBSI3HOCTh
MonayJist. CuerieHue MOy Ieu.

CrpykrypHoe mporpamMmMmupoBanue B cpene C#. Paznen onmcanmii. Pazgen omepaTopos.
bubnuorexa Math. Jlornueckue BbipakeHus. BerBrnenue, Oe3ycnoBHBIM mepexon. [lukimbr c
ycnoBusaMU. Lukisl ¢ mapamerpom. MaccuBbl JaHHBIX. CTPOKH.

MopynsHoe iporpammupoBanue B cpene C#. Meroas B si3bike C#. CriocoOb1 00paboTku
naHHbIX. OKOHHBI BBOJA M BbIBOA. Vcnosb30BaHME CIIOXKHBIX THUIOB AaHHbIX. Co3laHue U
ucnoibp3oBanue oudnnorek. TekctoBble aitnbl. Tunuzuposannsie Qaitnbl. Kyya.

OOBEKTHO-OPHEHTUPOBAHHOE MporpamMmupoBanue B cpene C#. O6wvekThl. [Ipocteiimue
kinaccel. ['paduka Ha sKkpaHe W rpaduka Ha OuToBo Marpuue. ['paduka Ha dopme.
Hcnonb3oBanue 1BeTa, pexuMOB pucoBanus. lllabmoH 3anmuBku. J[BHKeHHME HaA DKpaHe.
Komnonents! BbiBona. [IporpammupoBanue oObekToB. [lMHamMuueckoe co3JaHHe KOMIIOHEHT.
HacnenoBanue o0beKTOB.

BuszyanbHoe  mporpammupoBanue B cpeae  C#.  Meroasl  BU3YaJlbHOTO
nporpamMupoBanus. Pa3pabotka rpaduueckoro wunrepdeiica. Paszpaborka wmenwo. Crek.



Ouepenb. OpHOHanpaBieHHbIH cNUCOK. CTPYKTyphl JaHHBIX B JUHAMUYECKOW IaMSTH.
JByHamnpaBieHHbIN cicok. ['padel. [lepeBbs. [1yTu u 1UKIIbI.

IIpenoagaBarennb
KaHAMJIaT nefarorunyeckux Hayk, nomeHT Kosnos C.B.

Bb1.B.06 ®u3uka

Ilnanupyemsie pe3yJbTaThl 00y4eHHUsI 10 JUCHHILIHHE

[1K-7. CriocobeH MaTeMaTH4eCKd KOPPEKTHO CTaBHTh €CTECTBEHHOHAYYHBIC 3a7aydl M
KJaCCUYEeCKHE 3aJauyd MaTeMaTUKM, CTPOro JI0OKa3aThb YTBEpXKIEHHE, CHOPMYJIHPOBATh
pe3yabTat, yBUAETh CIEACTBUS OIYYEHHOIO pe3ysbTara

Conep:xanue TUCHUILTUHBI

W3yuenne QU3MKM HaAuMHAETCs B TPETbEM CEMECTpe C pasjela «MEXaHHUKay,
NOCBSIIEHHOTO MEXaHWYECKOMY JBM)KEHMIO Tell U cpel. PaccmaTpuBaercss KMHEMaTHKa U
JUHAMMKa I MOJENIEH «MaTepHallbHas» U «TBEPIOE TEJIO» B CIIydasiX MUX IOCTYNATEIBHOTO U
BpaIllaTeIbHOIO JIBUKEHUN OTHOCUTEJIBHO MHEPLMAIbHOW CHCTEMbI OTCUETA. 3aTeM H3ydaercs
T€Ma O 3aKOHAaxX COXPAaHEHUS MMIIYJIbCA, MOMEHTA HMMIIYJIbCA U MEXAHWYECKOW JHEPIuu Tela.
VYeneHo BHHUMaHUE H3YYEHHMIO MEXAHMUYECKOTO JBHUKEHHUS OTHOCUTEJIBHO HEWHEPLHaJIbHBIX
CHUCTEM OTCU€Ta, a TakKe DJIEMEHTaM pPEJATUBUCTKOW MEXAaHHUKH. Pa3HOBHIHOCTBIO
MEXaHUYECKOTO JBIIKEHHUS CIY)KaT MEXaHWYECKHE KOJICOaHWS W YIPYTrHe BOJH, IIHPOKO
pacnpocTpaHEHHBIE B TPUPOJE M TEXHHUKE. 3aBEpLIACTCS H3YYEHHE MEXaHWKU TEMOH
KMHEMAaTUKU U IMHAMUKHU KUJKOCTEeH U razoB. Jlanee nuzyueHne pU3MKU MOCBALICHO TEIJIOBOMY
JBUKCHUIO MOJIEKYJIIPHO-KMHETHUECKON TEOPHMH M TEPMOAMHAMMKM Ha IpUMEpPE MOAeNei
BEIIECTBA «HUJACAJbHBIM Ta3» W JAPYyruX MOJENel arperatHblX COCTOSIHMI —BelecTBa.
PaccmatpuBarorcst ocHoBHBIE yTBepkaeHuss MKT, teopema o pacnpeneiieHUn KMHETHUYECKOU
DHEPTMM W CTATHCTHYECKHE paACHpPENENCHUs MOJIEKYJ B MOJEIM MACAIBHOro rasa. B
TEPMOJUHAMMKE BBIACHSAIOTCS IOCTYJIATHl U UX MPUMEHEHHUE K ONMCAHUIO PA3HBIX COCTOSHUM U
IIPOLIECCOB B BEIIECTBAX, (ha30Bble MEpPEXOAbl U KPUTHUECKHU SIBICHHUS, a TaKXKe SBJICHUS
IIEpeHoca Ha IPUMEpPE MOJIENH HIEAIBHOTO Ta3a.

B uerBépTOM ceMecTpe M3y4yaroTCs OCTalbHBIE pa3zieibl (PU3UKU. DIEKTPOMArHUTHbBIE
SBJICHUS METOAOJIOTHYECKH pPAacCMaTpUBAIOTCS CHayajla C TO3UIUM mpeicTaBieHus o0
AIIEKTPUYECKOM TI0JIE MU MAarHUTHOM II0JIe, a 3aTeéM €AMHOIO AJIEKTPOMAarHUTHOTO MOJS.
@OopMyIUPYIOTCS OCHOBHBIE TEOPEMBI AJIEKTPOCTATUKA M MATHUTOCTATHUKU, UX NPUMEHEHHUE B
BaKyyM€ U B BelUIeCTBE. 3aTeM H3Yy4aroTCsl TE€Mbl 3JEKTPOMAarHUTHONM HHAYKIUH, €JIUHOTO
AJIEKTPOMArHUTHOTO TOJIs, 3JEKTPOMArHUTHBIX KoyiebaHui U BonH. Jlanee paccMaTpuBaroTCs
ONTUYECKHUE SIBJICHUS B paMKaxX BOJIHOBOW, T€OMETPUYECKON M KBAaHTOBOW TEOpPHI, KOTOPHIE B
LIEJIOM TPUBOJAT K BBIACHEHHIO COBPEMEHHBIX IPENCTABICHUM O KOPIYCKYJSPHO-BOJIHOBOM
JyaJu3Me CBeTa. 3aTeM BBIACHAETCS KOPIYCKYJISIPHO-BOJHOBOM AyalM3M YacTHUI[ BEIIECTBA U C
IIOMOLIbI0 KBAaHTOBOW TEOPUM H3y4daroTcs CBOHCTBa aTroMoB. C NpUMEHEHHUEM KBaHTOBO-
MEXaHMYECKOT0 IMOAX0Aa PACCMAaTPUBAIOTCS OCHOBHBIE CBOMCTBa aTOMHBIX sijiep, OOMEHHBIH
XapakTep SJEpHbIX CHJI, a TaKXKe SBICHMS pPAJUOAKTUBHOCTH M SACPHBIE PEAKIHH.
3akaHuMBaeTCs H3yueHue (U3MKK KilaccuuKalued 5SIeMEHTapHbIX YacTHI] Ha OCHOBE
(dyHIaMEHTAIBHBIX B3aMMOJEHCTBHIA M KBAHTOBBIX CTATUCTHK, a TakKXe KPaTKUM 0030poM
CBOMCTB TBEPABIX TEJ C TOUYKH 3PEHUS KBAHTOBOM TEOPHH.

W3yueHne 5IEKTpPOMAarHeTH3Ma, ONTHUKH, KBAHTOBOM (GU3MKM M (PU3MKK aTtoma
COIIPOBOXKIAETCSl MPOBEACHUEM 3KCIIEPUMEHTa B J1a0OpPaTOPHBIX YCIOBHUAX U IPUMEHEHHEM
AIIEMEHTAPHON MaTeMaTUKH, JIMHEHHOW (M BEKTOpHO) anreOpbl, auddepeHnaIbHoro U
MHTETPAIIBHOTO UCYHUCIICHUS, DJIEMEHTOB TEOPUH BEPOATHOCTH M MAaTEMAaTUYECKOW CTATHUCTHKH,
OCHOB I€OMETPHUH, CPEICTB 00paboTKH rpaduyeckoit HHGpOpMaIUH.



Takum oOpazom, mucnuminHa «Du3MKa» TO3BOJSET BBIICHUTH, KAaK MPUMEHSIOTCS
pasHble GU3NYECKUE U MAaTeMaTHYeCKHEe MOJIEIN U METOJIbl, pa3HOOOpa3HbI MaTeMaTuyecKun
anmapar JJi1 U3Y4YeHHsI CTPYKTYPHOW OpraHHM3aIluu BellecTBa BcelneHHOW M MOJIeBOM (OpPMBI
CyILIECTBOBaHUS MaTEPHUHU.

IIpenoagaBarennb
KaHIuAaT (PU3MKO-MaTeMaTHIeCcKuX Hayk, noueHT Comoguenkosa T. b.

b1.B.07 CAIIP yuyurens

Ilnanupyemsie pe3yJbTaThl 00yYeHHsI 10 JUCHHILIHHE
[1IK-3. CnocoGeH mTpHUMEHSITh COBPEMEHHBIE HH(POPMAITMOHHO-KOMMYHHKAIIHOHHBIE
TEXHOJIOTUH B YU€OHOM IpolLecce Il JOCTHKEHUS IUTAHUPYEMbIX PE3Y/IbTaTOB 00yueHUs
[IK-8. Cnoco0eH HCIONb30BaTh COBPEMEHHBIE CHCTEMHBIE IPOTPAaMMHBIE CPE/ICTBA,
pa3pabaTbIBaTh MOJEIUPYIOIIUE aIrOPUTMbI U PEaI30BbIBATh UX Ha 0a3e S3BIKOB U IAKETOB
NPUKJIAJHBIX TIPOTPaMM MOJCIHPOBAHUS

Conep:xaHue TUCHUILTUHBI

Cucrempr aBromatuzanuu Tpyna (CAIIP) yuwurens. Ilonstue CAIIP, npumepsl
CYIIECTBYIOIIMX CHCTEeM B paziuuHbix ooOnacTsax. @Dyuknuonan CAIIP ans  yuwrens,
nH(pOpPMaIMOHHBIE pecypChl, IU(POBas cpeia, BO3MOKHOCTH KOMMYHHUKAIUH.

LlenTpanm3oBaHHble OHJIANH-TIATGOPMBI At O0y4eHuss U uUX Bo3MokHocTH. POIII -
poccuiickas anekTpoHHas mkona. MOII - MockoBcKas 27€KTpOHHAs IIKOJIa

Hudpossie mnardopmsbl 11t o0yueHus. Yuu.py oOpa3oBaTesbHas OHJIaWH-TUIaT(opma.
Skysmart uHTepakTUBHBIE TeTpaau. SIHaekc YueOHuk. Sxiacc. Bo3aMoXHOCTH 7Sl yUuTeNs Mo
HCIIOJIb30BAaHUIO U CO3/IaHHUI0 COOCTBEHHBIX 3a/IJaHUM.

OO6naunblii  odpuc. BO3MOXKHOCTH 3JEKTPOHHOIO JIOKYMEHTOOOOpPOTa, MOJICPKKH
00yJeHus1, MPOBEPKH U olleHHBaHUs B cuctemax SAnaexc Jlokymentsl, Google JoxymenTsi, P7-
Oduc u 1.1

LMS - cucremsl ynpaieHus 00y4eHHUEM, CHCTEMBI YIPABJICHUS YI€OHBIM KOHTEHTOM.
OmnnaitH-natgopMel Ui CO3/IaHMs AIEKTPOHHBIX KypcoB - Google Knace, Core, Stepik.

Cneunanbasie CAIIP  jana  yuurens MareMaTuku. VIHTEpakTHUBHBIE  pecypcChl
UH(POPMALIMOHHOTO, TECTOBOT0, JIEMOHCTPAIMOHHOrO Xxapakrepa. CepBHUCHI I CO3/JaHUS
MHTEPAaKTUBHBIX JIUCTOB U PECYPCOB

MareMaTHUeCKHE CHCTEMbl C TMOJJCPKKOW BBIYUCICHUH, MOCTPOCHUS TpaduKOB,
reoMeTpuueckux nocrpoenuit. Geogebra, Teacher Desmos, Deltamath u mp.

Co3naHne WHTEPaKTHBHBIX MaTeMaTHYeCKHX Mojenei o ainredpe, IJIaHUMETPUH,
crepeomerpun. Co3gaHue HMHTEPAKTUBHBIX 3aJaHWM, TUNbI 3anaHuil. Ha3HaueHue 3amaHuit
y4aIuMcsi, BO3MOKHOCTH OTCIIEKHUBAHUS pe3ynbTaToB. OOpaTHas CBS3b.

B03MOXHOCTH KCITIOJIB30BaHUS MAaT€MaTUYECKUX MHTEPAKTUBHBIX Cpeld AJIs MOIAEPKKU
JUCTAHIIMOHHOTO ¥ CMEIIaHHOTO O0yYEeHHUS.

IIpenogaBarenanb
KaHIuJaT nel. Hayk, noueHt Camapuna A.E.
b1.B.08 3agauun ¢ napamMeTpaMu B HIKOJIbHOM Kypce MaTeMATHKH

IInanupyemble pe3yabTaThbl 00y4eHHs 10 AUCHHUILIMHE



I1IK-1. CrocobeH miaHUPOBATh M OCYHIECTBIATH YUEOHBIH MPOIECC B COOTBETCTBUU C
OCHOBHOHM 0011€00pa30oBaTeinbHON IPOrpaMMOil OCHOBHOIO OOILIEro M CpeJHero ooIuero
00pazoBaHus

[TIK-5. CriocobeH ucmoap30BaTh HAYYHbIC 3HAHUS B MPEAMETHOM 00IacTH (MaTeMaTHKa)
B mporecce (popMHUPOBAaHUS MPEIMETHONH KOMIETEHLIMH OOYYaIOUIMXCS B paMKax pealn3anuu
OCHOBHOM 00111€00pa30BaTeIbHON IPOTrpaMMBI

[1IK-7. CriocobeH MaTeMaTH4eCKd KOPPEKTHO CTaBHTh €CTECTBEHHOHAyUYHBIEC 33Jaudl U
KJACCUYECKHE 3aJauyd MaTeMaTUKM, CTPOro JI0OKa3aThb YTBEpXKIEHHE, CHOPMYJIHPOBATh
pe3yJIbTaT, YBUAETH CIEACTBUS IIOIYYEHHOIO pe3yJiIbTaTa

Copaeprxanue I CHUMIIMHBI

ITonsTue mapamerpa. AHAIMTUYECKUI METOJ| PELICHMS 3a1a4 ¢ TapaMeTpaMu. 3aaadu Ha
KBagpaTHeId TpéxwieH. [lapameTp Kak paBHOIpaBHas mepeMeHHas. | paduueckumii MeTon
pelIeHusT Ha CTaHJapTHOW KOOPAMHATHOW IUIOCKOCTHU. I['paduyeckuii Meron pelieHus Ha
KOOPJMHATHON ITUIOCKOCTH C IapaMeTpUIecKoi OcChio. Mcmoib30BaHWE CBOWCTB (PYHKIHA B
3aJa4ax C rnapamerpaMu. MHoromnapaMeTpuueckue 3a1a4u

IIpenoxaBaresb
KaHAMaT negarorunyeckux Hayk, noueHt H.A. lllepctuéra

b1.B.09 CoBpeMeHHbIe MeTOABI 00y4eHHSI MaTeMaTHKe

ILnanupyembie pe3yJbTaThl 00yUeHHUsI 10 TUCHHILIHHE

[IK-1. CnocobeH nnaHUpoBaTh M OCYLIECTBISTh Y4€OHBIM Mpoliecc B COOTBETCTBUU C
OCHOBHOHM 0011e00pa3oBaTeIbHON MPOrpaMMOil OCHOBHOT'O OOIIEro W CpegHero oOIero
00pazoBaHUs

IIK-2. Cnoco0GeH BbIOMpaTh M HUCIHOJB30BATH IE€JArOTHYECKUe TEXHOJOTUU JUIS
JOCTIDKCHHST TUIAHUPYEMBIX PpPe3yJbTaTOB OOYYEHHs IO OCHOBHOW 00IIeo0pa3oBaTenbHON
porpaMMe OCHOBHOT'O OOIIET0 U CpeaHero o0I1ero o0pa3oBaHus

[TK-5. CriocobeH ucmnoap30BaTh HAYYHbIE 3HAHUS B TIPEIMETHON 00J1acTH (MaTeMaTHKA)
B mpouecce (popMUPOBAaHUS MPEIMETHON KOMIETEHLUH OOYYaloUIMXCS B paMKax pealn3aluu
OCHOBHOI1 00111€00pa30BaTeNIbHOI MPOTrpamMMBbl

Conep:xaHue TUCHUILTUHBI

Texnonornueckuit  moaxox  k  oOyyeHuto  marematuke.  HeoOxoaumocTb
TEXHOJIOTHYECKOTO TOoAxona K oOydeHuro. [loHSATHE O Nemarormyeckod TEXHOJOTHH, e
CYIIHOCTb, OCHOBHbIE MapaMeTpbl MPU3HAKU, YPOBHHM (YHKIHMOHHpoBaHUsA. OOIIME BOMPOCHI
BHE/IPEHHUST TEXHOJIOTHI 00pa30BaHUs B Ipollecc OOydeHHs] MaTeMaTHKEe B CpeAHEH IIKOJIe.
JIMYHOCTHO OpHUEHTHpPOBaHHOE 0OydeHue MmaremaTuke. @OopMUpOBaHHE IETOCTHON JHMYHOCTH
KaK OJTHa W3 TMPUOPUTETHBIX 3a]1a4 COBPEMEHHOTO IKOJIBHOTO oOpa3oBanus. [uddepennmarus
o0y4yeHHsT Kak CIOCO0 peajau3alMi JIMYHOCTHO-OPUEHTHPOBAHHOM MapajurMbl HIKOJIHLHOTO
obpazoBanusi. Mcropuueckue acmnekTel au(PEpeHIIMPOBAHHOTO OO0y4YeHHUS B  IIKOJIC.
OcobenHoctn  mpoduiIbHOM U ypoBHEBOH auddepeHIranuu coaepkaHus 00yueHUs
mareMaTuke. [IpodunpHOoe 00ydeHne: HIeKTUBHBIE KYPChI ITI0 MaTeMaTHKe B KilaccaxX pa3jimyHON
npodwibHOW opueHTanuu. PaspuBaromee oOyueHue maremaTuke. KparTkas XapakTepHcTHKa
Pa3IUYHBIX CHCTEM Pa3BHBAIOLIETO OOYYEHHS U MX MCIOJIb30BAHHE B IPETIOJaBAHNUH IIIKOJIHHOTO
Kypca MmaremaTuku. MHpOpManmoHHBIE TEXHOJNOTMM B 00ydeHUM MareMaTnke. OCHOBHBIE
HANpaBJCHUSI Pa3BUTHA HUQPPOBBIX TEXHOJIOTHH NpHU OOyYEeHHMH MaTeMaTHKe. Bo3MokHOCTH
UCTIOJIb30BaHUS U(POBBIX TEXHOJIOTUIA Ha Pa3HBIX JTAlax ypoka MaTEMaTHUKH.

Benymme texnomorun mnpoduiabHOTO 00ydeHHs MaTteMmaTnke. COBEpIICHCTBOBAHHE
CHUCTEMBl KOHTPOJISI M OLEHKM 3HAHUH yyalluxcs B YCIOBHUAX TyMaHM3allMKd OOIIETOo



MaTeMaTHYeCKoro oOpa3oBaHus. VIcronb30BaHHE TEXHONOTUU «IOPT(OIN0» B 0O0YYEHUH
matematuke. CTpykTypa, cojaep:kaHHe, OIeHKa ydeOHOoro mnopTdoino. ANTOPUTM 3amycka
yuebHoro noprtdonmo. Meroauueckas pa3paborka moprdonro mo MaTreMaTuke. DIEKTPOHHOE
noptdonno yuyeHuka. TexHonorust MoayapHOro o0ydenus. KoHuenus MoayIbHON TEXHOJIOTHH
oOyueHuss B cucreMe oOpa3oBaHus. CyIIHOCT W TNPUHIMIIBI MOIYJIBHOTO OOYYEHHSI.
Omnpenenenue MOHATHS «MOAYJNbY, CTPYKTypa Moayiisa. Vcronb30BaHre MOAYJIbHON TEXHOIOTHH
B oOyueHuun mareMatuke. KoHcTpynpoBaHHE ydeOHBIX 3JIEMEHTOB B CHCTEME MOJYJIbHOIO
00y4YeHHUs C MCIOJIb30BaHUEM ITM(MPOBBIX HHCTPYMEHTOB (Y1002 — KOHCTPYKTOP Y4EOHBIX
pecypcoB, 1C ypok u nap.). YueOHO-UCCIIeqOBaTeNbCKass padoTa ydJaluxcs: COJEpKaHue W
opranuzanus. [louckoBas Mojaens ypokKa KaK paMKa OpraHu3aldd HCCIeA0BaTelbCKUX
texHonoruil. Ilomnepkka y4deOHO-MCCIEAOBATENbCKON JESITENBHOCTH CTAPIIEKIACCHUKOB.
BuptyanpHas MaTemaTHueckas JiabopaTopusi JUIsl  OpraHM3allM  HCCIEA0BaTEIbCKOM
JeSITeJIbHOCTH IKOJIBHUKOB «OKuBasi MaTemaTHkay, ncrnoiyib3oBanue npuioxenus Construct3D,
nopraja ¢ HHTEPAKTUBHBIMU HArfsSAHBIMA Y4eOHBIMM MaTepuajiaMu (B TOM 4YHUCIE H
BUPTYalbHbIMU J1abopaTopusiMu) «1C ypok».

CKBO3HBIE TEXHOJIOTHH COBPEMEHHOM IIKOJIBI B 00y4eHHH MateMatuke. rpsl Ha ypokax
MaTeMaTHKH. JlumakTudeckas urpa Kak CpeIACTBO MHTEHCHU(HKAIMHU Yy4EOHOU NesSTETHbHOCTH
mIKONbHUKOB. Krnaccudukanus aunaktudeckux urp. OCHOBHBIE CTPYKTYpPHBbIE KOMIIOHEHTBI
JUAAKTUYECKON Urpbl. Bonpock! opranu3anuy IuJaKTUYeCKUX UTp IpU 0O0y4YeHUU MaTeMaTHKE.
Hcnonws3zoBanue nudposoro cepsuca Classtools ans co3nanus MHTEPAKTUBHBIX AUIAKTUYECKUX
urp. CozmaHne UrpoBOTO MHTEPAKTUBHOTO KOHTEHTA C TIOMOIIBI0 00pa30BaTeIbHBIX TIATHOPM
Kahoot!, Joyteka (BeG-kBecTbl, BUKTOPUHBI, UTPhl C TEPMHHAMH U T.O. JlenoBbIe UIPHI:
CYIIHOCTb, CTPYKTypa M MpaBuia. TeXHOJIOrus AeN0BOM Wrpbl. lIpuHUMIBI OpraHu3anuu
yueOHbIX aenoBbIX Hrp. IlpoOiremHoe oOyueHume MaTemMaTHUKe: OpraHu3alusi, JOCTOWHCTBA U
HepocTaTku. CuctemMa MeTo/10B MPOOJIEMHOT0 00y4eHHs. DBPUCTUKHA B OOYYEHUH MaTeMaTHKe.
OOmrast XapakTepuCTUKa 3BPUCTUYECKOTO MeTojaa oOyueHus. Vcronp3oBaHHE 3BPHUCTUYECKUX
npuéMOB MpU pernieHnu Matematudeckux 3agad. TexHonoruss KCO (KoIeKTUBHBIE CIOCOOBI
oOyuenust). BapuanTtbel opranuzanuu paOoThl B mapax CMEHHOro coctaBa. KoHcTpyumpoBaHue
yaeOHbIx 2nemeHToB B TexHojorun KCO. Wcnonb3oBanue 1u@POBBIX CEPBUCOB IS
cOoBMeCTHOM pabotbl ywamuxcs (Miro, Sboard). Merton mporpaMMHpPOBaHHOTO OOYYEHHS.
Komnerotepuszanus o0yueHus: mareMaTtuke. MeTo0J0rn4eckie OCHOBBI KOMIIbIOTEPU3AINH B
chepe oOpazoBaHus. DyHKIMH KOMIbIOTEpa B 00ydeHuum Matemaruke. Ilemarormueckas
1€J1€CO000Pa3HOCTh U (PYHKIIMOHAIbHBIE BO3MOYKHOCTH KOMIIBIOTEPHOIO O0yYEHUSI MaTeMaTUKe:
opraHuzansi ~ y4eOHOM  JeATeNbHOCTH B CHCTEME  YYUTENIb-yYEeHHK-KOMIIBIOTED;
MHAMBUAyalln3alusl mpoiecca oOydeHuss MaTeMaTHKe; KOMIBIOTEpP KaK TPEHaXep U CPEICTBO
KOHTPOJIS; KOMIBIOTEp Kak MoJenupytomas cpeaa. MHpopManmoHHble TEXHOJIOTUU 00yUeHHS
maTematuke. CucTteMbl TECTOBOTr0 KOHTpouis. Mcnonp3oBanue ob6pa3zoBaTeNbHbIX MI1aTGOPM MpH
oOyuennn maremaruke. CMmemaHHoe oOydeHHe MaTeMmaTuke. VHTepakTHBHas MaTeMaTHuyecKast
cpena  («Marematuueckuii  KOHCTPYKTOp»,  «GeoGebray, «Desmosy», «Cinderellay,
«AnyDynamics»). IlpoektHas TexHoiorus. CTpykTypa ¥ COJIEp)KaHHE IPOEKTHOMN
JeATeTLHOCTH. MeTo T yueOHBIX MPOEKTOB. MICcroib30BaHNEe MTPOCKTHON TEXHOJIOTHU B 00yIEeHUHN
marteMaTHke. [IpoekTHble ypoku Kak (opma MHTerpauuu 3HaHui. Vcnosnbp3oBaHue o0n1ayHOM
nporpammel Trello B opraHuzanuy TpOEKTHOHM [EATENbHOCTH IIKOJBLHUKOB MO MaTeMaTHKeE.
Texnomorust pa3Butusi kKputudeckoro MbinuieHus (TPKM). [lonstue «xputuieckoe
MpIllIeHHe» U ero xapakrepuctuku. Crpykrypa TPKM. Ilpuémer TPKM B o00ydyenun
MaTeMaTHKe.

IIpenoagaBarenanb
KaHIuJaT NeJaroriueckux Hayk, noueHt E.B.Mopo3oa

Bb1.B.10ba3b1 JaHHBIX



[Lnanupyembie pe3yJabTaThl 00yYeHHs 10 THCIUIIIHHE

IIK-6. CmocobeH WuCHIONb30BaTh HAaydyHbIE 3HAaHUS B TNPEJAMETHOH  OOJACTH
(uHbopMaTHKa) B Tmporecce (GOPMHUPOBAHUS MPEAMETHON KOMIIETEHIIMU OOYYalolmUXCs B
pamKax peajn3alii OCHOBHOH 00111€00pa30BaTeIbHON IPOTrpaMMbl

[1IK-8. CrocobeH uCIoIb30BaTh COBPEMEHHBIE CHCTEMHBIC MPOTPaMMHBIE CPE/ICTBA,
pa3padaTbIBaTh MOICTUPYIOIIUE aITOPUTMBI U PEAIM30BBIBATH MX Ha 0a3e S3BIKOB M IAKETOB
NPUKJIAIHBIX IIPOTPaMM MOJICIHUPOBAHUS

Copepxanue TUCHHUIIIMHBI

OcHOBHBIE pa3nuyus MeX1y (ailIoOBBIMU CHCTEMaMHU U CHCTEMaMHM YIIpaBJICHUS Oa3zamMu
JaHHbIX. O6IacTH MPUIIOKEHUH, B KOTOPBIX JI0CTaTOYHO UCHOJb30BaTh (PaliiIbl, a TAKXKE Te, AT
KOTOPBIX HEOOXOIMMBbI 0a3bl MaHHBIX. basoBble ¢yHkumu u tunosas opranmzanus CYB/I.
OcHOBHBIE XapaKTEPUCTUKHN PAHHUX, JOPEIALUOHHBIX CUCTEM.

OcHOBHbIE MOHATUS PEISUUOHHON MOJeNU AaHHbIX. OCHOBHbBIE CBOWCTBAa OTHOIIECHHUH,
paccMaTpuBaIOTCS JiBa 0a30BbIX MeXaHM3Ma MAaHUIYJIMPOBAHUS JIAHHBIMHU: PpeJIALUOHHAS
anreOpa W peIMOHHOE ucuucieHue. [IpuHIUNBI HOpManM3aluu, Ha KOTOPBIX OCHOBaH
KJIACCUYECKUH MOJIX0J K MPOEKTUPOBAHUIO PEISLMOHHBIX 0a3 faHHBIX. COBpEMEHHBIN MOX0] K
IIPOEKTUPOBAHUIO 0a3 JAHHBIX, OCHOBAHHBI Ha HCIOJb30BAaHUU CEMAHTHUECKHUX MOJIeNen
JAaHHBIX.

BHyTpeHHs11 oOpraHu3anMy COBPEMEHHBIX MHOIONOJIB30BATEIBCKUX  PEJISLIMOHHBIX
CYBJ. Meronpl opraHu3alvi BHEIIHEW MaMaTh 0a3 MAAHHBIX M IPUMEHSEMBIE CTPYKTYpPBI
naHHbIX. [loHsATHE TpaH3aKUMM M U3BECTHBIE CHOCOOBI  YIpaBJIEHHUS ACHMHXPOHHO
BBINOJIHAEMBIMU TpaH3akuusMH. [loTpeOHOCTH B JKypHaJIM3allMU M3MEHEHUil 0a3 JaHHBIX U
CBSI3b QJITOPUTMOB XypHAJIU3AIMK C MOJIMTUKON ynpasiieHus Oydepamu ornepaTUBHOW MaMSITH.
CriocoObl pUMEHEHHsl XYpPHAJIbHOM W apXUBHOW MH(OpMAIMM JUIsl BOCCTaHOBJIEHUS 0a3
JAHHBIX MOCJIE Pa3INYHbIX COOEB.

S3pIk pensuuoHHBIX 0a3 naHHBIX SQL M MexayHapoaHas AeATeNbHOCTh IO €ro
ctanaapTu3anuu. CrnocoOb! ucnonb3zoBaHus SQL npu nporpaMMUpoOBaHUM MPUKIIAAHBIX CUCTEM.
PaccMmoTpenue Hanbosiee BaKHBIX CBOMCTB, MOSBUBIIMXCS B MOCJIEAHUX cTaHAapTax s3bika SQL.

[IpoGnemMbl, KOTOpbIE pemiaroTcss B KoMmmuisTopax s3bika SQL. DTu mpoOsiemsr
KOHIIGHTPUPYIOTCSI ~ BOKPYI'  HEOOXOAMMOCTH  TOJy4eHus  3(P(EeKTHBHBIX  mporpamwm,
BBITNOJHSIOUINX OINEpaTopbl, KOTOPhIE M3HAYAIBLHO (HOPMYJIHUPYIOTCS Ha JEKJIApPaTUBHOM SI3bIKE
SQL. ns pemenust npodiaem B komnwisstopax SQL mpuxoauTcss NpUMEHSTh pa3HOOOpa3HbIe
ONTUMU3UPYIOIIME MPUEMBI, 3HAHUE KOTOPBIX IOMOTAaeT MOHATHh paboTy 000N KOHKPETHOU
CUCTEMBI.

[Ipumenenue apxutekTypsl "kiaueHT-cepBep" B coBpeMeHHbIX CVYB/I. Ilpunuuns
B3aMMOJEHCTBUS MEX]Y KIMEHTCKUMH U CEPBEPHBIMM YacTSAMHU CUCTEMBI, U, B YacCTHOCTH,
BaXHOCTh MPHUMEHEHHS MPOTOKOJIOB YJAJIEHHOTO BBI30BA IMpoLenyp Al olecrnedyeHus
OpraHu3ali HEOJHOPOJIHBIX OpraHu3auuil "KiueHT-cepBep’. Tunuunoe paszaeneHue GyHKIUH
MEXIy KIMEHTaMH U CepBepaMH M CIEAYIOUIMe U3 3TOro TpeOOBaHUS K ammapaTHbIM
BO3MOKHOCTSIM.

Crneunduueckue nmpobieMsl pacnpeeraeHHbIX 0a3 1aHHbIX. Kareropuu pacnpeneneHHbIX
CUCTEM, BONPOCHl HMMEHOBAaHUS, aJMUHUCTPUPOBAHHUSA, TMOIJAEPKAHUA HAAECKHOCTH H
JOCTYITHOCTH JIaHHBIX, 0COOCHHOCTH YIPaBIEHUS TPAH3aKIUAMHU U KOMIUIISIIUU 3aIIPOCOB.

Hanpasnenust u cocTosiHUE UCCIIEA0BAaTENbCKUX paboT B 001acTu 6a3 gaHHbIX. CUCTEMBI
0a3 JaHHBIX CIEAYIOILEro MOKOJICHHs; OCHOBHBIC NMPHHLUIBI OpraHU3allMd CUCTEM OOBEKTHO-
OpPUEHTHPOBAHHBIX 0a3 JaHHBIX; CUCTEMbI 0a3 JAHHBIX, OCHOBAaHHbIC HA IpaBHJAX, BKIIOYas
aKTUBHBIC U JIElyKTUBHbIE 0a3bl JAHHBIX.

ApPXUTEKTYpHbIE pEIIeHUs, HCIOJb3yeMble NpH pa3zpaborke mnpuiiokeHuit bJ[. Bumbl
apxuTekTyp. JIByx- W TpexypoBHeBasg apxurektypa 'kiaueHt-cepBep'. CepBHCHO -
OpUEHTUPOBAaHHAs apXUTEKTypa



IIpenoagaBarennb
KaHJUJaT TEXHUYECKUX HayK, JoueHT B.M1.MyHepMmas,
KaHIuJaT TEXHUYECKUX HayK, goueHT T.A.CamoiinoBa

b1.B.11UudopManmoHHbIe CHCTEMBI

[Lnanupyembie pe3yJbTaThl 00YUeHHUSsI O THCIHIIJIHHE

I1K-3. CnocoGeH mNpUMEHSTh COBPEMEHHBIE HH(POPMAITMOHHO-KOMMYHHKAIIHOHHBIE
TEXHOJIOTUH B YUEOHOM IPOIIECCE IS TOCTHKCHHS TUTAHUPYEMBIX PE3YJIbTaTOB 00yUeHUS

IIK-6. CmocobeH uCHONb30BaTh HAaydyHble 3HAHUS B TPEAMETHOH  0OIacTH
(uadopmarnka) B Tmporecce (GOPMHUPOBAHUS MPEIMETHON KOMIIETEHIIMM OOydYaroIIMXcs B
paMKax peajan3alui OCHOBHOM 00I11e00pa3oBaTeaIbHON MPOrpaMMbl

Conep:xanue TUCHUILTUHBI

Mertoponornyeckue OCHOBBI MPOEKTUPOBAHUS MH(POPMAIMOHHBIX cucTeM. CHUCTEMHBIH
NOAX0A K  MPOSKTHPOBaHMIO  WHGPOpPMANMOHHBIX  cucrteM. CrpykTypuzamust  paboT
npoexkTrpoBaHus. MHopManmonHo-ynpasistoniie acnekTsl npoekruposanus MC. IMoxxoas! k
IPOEKTUPOBAHUIO HH(OPMALMOHHBIX cucTeM. OIeHKa pe3ylbTaToB IMPOEKTHPOBAHUS.
HauanbHple sTanbl pa3pabOTKM M JUArHOCTUYECKUH aHanu3. BHelmiHee M BHYyTpeHHee
npoexktupoBanue. OCHOBBI Mpoliecca NPOEKTUPOBAHUSI. DTalbl MPOEKTUPOBaHUS. KU3HEHHbII
K1 uHpopManMoHHON cuctembl. CojepkaHue >KM3HEHHOro uukiaa paspaborku UC.
PernamenTanus nponeccoB MpOEKTUPOBAHUS B OTEUECTBEHHBIX U MEXKIYHAPOIHBIX CTaHIapTaXx.

OCHOBBI TE€XHOJIOTUM NPOEKTHPOBAHUS HHGPOPMALMOHHBIX CUCTEM. TeXHOJIOTHs
MpoeKTUpoBaHUsT  WHGoOpMaroHHOW  cucteMbl.  Kiaccudukamuss  cuctem.  [lonsTus,
XapakTepu3yloIllue CTpoeHHe M (YHKIMOHMpOBaHUE cucTeM. Dopmanu3anus TEXHOJIOTUH
npoektupoBanus. O01mue TpeboBaHMs K METOAOJIOTHU M TEXHOJIOTUH MPOEKTUPOBAHUS.

[InaHupoBaHMe ¥  KOHTPOJb TNPOEKTHBIX paboT. OpraHuzamus  pa3pabOTKU
MH(pOpMalMOHHBIX cucTeM. OCHOBHBIE KOMIIOHEHTHI MpOIlecca YIpPaBIEHUS MPOECKTUPOBAHUEM
NC. Metoapl MIaHUPOBAHUS U YIPABIECHUS MPOEKTAaMM M pecypcaMu. BriOop cucteMsl JUis
yIpaBieHUs IPOEKTaMU

Kanonnueckoe  mpoekTupoBaHue  MHGPOPMALMOHHOM  cuctembl.  KaHoHMueckoe
npoexktupoBanue MC. Cragum u stansl npouecca npoexktupoanus MC. CocrtaB pabor Ha
OPEINPOEKTHON CTauM, CTaJUU TEXHUYECKOTro M pabodyero MpoeKTUPOBaHMs, CTaJWU BBOJAA B
nericteue VC, sxcrmyaranuu v conpoBokaeHus. CocTtaB MPOEKTHON JOKYMEHTAIINH.

ITpoexTupoBanue nHpopmannoHHoro odecrneyenus. CocTas, coepKaHUE M MPUHIIMIIBI
opranuzanuu uHpopmarnronHoro oodecneuenus MC.

IIpoexTHpoBaHue JOKYMEHTAJIbHBIX ©0a3 JaHHBIX. AHaNU3 MpeIMeTHOH obiacTw,
pa3paboTKa cocTaBa U CTPYKTYpbl 0a3bl JaHHBIX, NMPOEKTHPOBAHHE JIOTHKO-CEMaHTHYECKOIO
KOMILIEKCA.

[IpoektupoBanue dakrorpaguiyeckux 0a3 OaHHBIX. MeToabpl TPOESKTHPOBAHMS,
KOHIIETITyaJIbHOE, JJOTMYECKOe U (PU3MUECKOe MPOSKTHPOBAHHUE.

ABTOMAaTH3UpOBaHHOE (PYyHKIIMOHAIBHOE (CTpyKTypHOE) mnpoektupoBanue. CASE-
TexHosoruu. OCHOBHBIE MOHATHUSA, apxuTekTypa U Kiaccudpukamuss CASE-cpenct. CymHocTh
(GYHKIIMOHAIBHOTO (CTPYKTYpHOT0) noaxoaa. Metogomnorust GyHKIIMOHAILHOTO MOJEINPOBAHUS
SADT. Omnucanue mnorokoB pabor B Hotauumu IDEF3. MopenupoBaHue NOTOKOB JaHHBIX
(mporteccoB), DFD — amarpaMMpl MOTOKOB AaHHBIX. TEXHOJOTHYECKAs] CETh MPOCKTUPOBAHUS
NC ©Ha ocHOBE WHCHOJNB30BaHUS (YHKIMOHATHHO-OpueHTHpoBaHHONH CASE-TexHOoI0rHH.
Jloxansubie CASE-cpeactsa (ERwin, BPwin).

ABTOMaTHU3MPOBaHHOE  OOBEKTHO-OPHEHTUPOBAHHOE  IPOEKTHPOBAHUE. CASE-
TexHOJNOruu. CyIHOCTh  OOBEKTHO-OPUEHTUPOBAHHOIO  MOAXOJa K  IPOEKTHUPOBAHUIO
UHPOPMALIMOHHBIX CHUCTEM. YHUQUIUPOBaHHBIM s3bIK  MoxaenupoBanus UML. UML-



auarpammbl.  JluarpamMmmbl  maketoB.  JluarpaMMbl  KOMIIOHEHTOB M pa3MELICHUSI.
TexHonornueckas ceTb 00bEKTHO-OpUEHTUPOBAaHHOTO MpoekTrpoBanus MC.

TunoBoe mpoexkTupoBaHue HWH(POPMAIMOHHBIX cHcTeM. [lOHATHE THUIIOBOTO 3JEMEHTA.
TexHomoruu napameTpHU4eCKU-OpPUEHTUPOBAHHOTO u MO/IeJIbHO-OPUEHTUPOBAHHOTO
IPOEKTUPOBAHHUS.

RAD-texHomoruss MpOTOTHIMHOTO co3aanus npwiokeHuil. Copepkanne RAD-
TEXHOJIOTHH POTOTUITHOTO CO3AaHus npuioxeHuid. OcHOBHbIE ToyioxkeHUs: MeTogoioruu RAD.
HucTpymeHTanbHbIe cpeAcTBa AJsl pa3paboTku npuiokeHuid RAD. BapuanTsl mpoeKTHpOBaHUS
C UCIOJIb30BAaHUEM CUCTEM-TIPOTOTUIIOB

[IpoekTupoBaHre  MHTETPUPOBAHHBIX  WHGOPMALMOHHBIX  cucTeM.  [loHsATue
MHTETPUPOBAHHON WMH(POPMALMOHHON cucTeMbl. IIpuHIMIBI 1 0COOEHHOCTH MPOEKTUPOBAHUS
UHTETPUPOBAHHBIX ~ MH(POPMAIMOHHBIX  cUCTeM. VHTerpupoBaHHOe  HH(POPMAIIMOHHOE
IIPOCTPAHCTBO Kopropauuu. BayrpukopnopatuHselil nopran. CereBas apxutekrypa MHTpaner.
Cucrema ynpapneHus: UHOOPMALMOHHBIMU MMOTOKAMH KaK CPEJCTBO MHTETPALUU MPUIOKCHHIA
HC. MeToasl 1 cpeacTBa opranu3zanuu MetanHpopmaruu npoekra MC.

IIpennonaBarein
KaHauaT pusnko-maremaruyeckux Hayk Cenunios B.B.

b1.B.12Mo0un/ibHbIe TEXHOJIOTHH B 00pPa30BaHUH

IInanupyembie pe3yabTaThbl 00y4eHHs 110 AUCHHUILIMHE

I1K-3. CnocoGeH mnpHUMEHSATh COBpPEMEHHbIE HH()OPMAIIMOHHO-KOMMYHHUKAIIHOHHBIE
TEXHOJIOTHH B Y4eOHOM Ipoliecce AJisi JOCTHKEHUS ITIAHUPYEMbIX pe3yJIbTaTOB 00yUeHUs

IIK-6. CmocobeH ucCmonb30BaTh HAayyHble 3HAaHUS B  INpPEAMETHOH  oOsacTH
(uHdopmaruka) B mpouecce (OPMUPOBAHUSA MPEIMETHOM KOMIIETEHIIMM OOy4arouuxcs B
paMKax pealn3aluy OCHOBHOM 00111e00pa3oBaTeIbHOM IPOrpaMMbl

I1K-8. CmocobeH uCIONB30BaTh COBPEMEHHBIE CHCTEMHBIE IMPOTpaMMHBIE CPE/ICTBA,
pa3pabaThiBaTh MOJEIUPYIOLIME aITOPUTMbBIM PEAIN30BBIBATE UX Ha 0a3e sS3BIKOB U IAKETOB
MPUKIAIHBIX IPOrpaMM MOJEINPOBAHUS

Conep:xaHue TUCHUILTUHBI

B03M0OXHOCTH HCHOIb30BaHUS MOOMIIBHBIX YCTPOHCTB B 00pa3zoBaTeIbHOM MpoIiecce.
Bunbl MOOMIIBHBIX YCTPOMCTB M UX BO3MOKHOCTH. CaHUTapHbIE TPEOOBAHUS M METOJUYECKHE
PEKOMEH/AlMU IO HCIMOJIb30BAaHUIO MOOMJIBHBIX YCTPOHCTB B oOpazoBanuu. Iludposas
obpasoBarenbHas cpena. Texunonorus BYOD.

QR-xoner B oOpazoBanuu. CepBucel ans co3ganus QR-xonmoB. Mcmonb3oBanue B
yueOHOM, BHEY4eOHON U BHEKJIAcCHOM JesATenbHOCTH. (Co3naHue WHTEPAaKTUBHBIX JIMCTOB,
KBECTOB.

Hcnonb3oBanre 00JauyHBIX CEPBUCOB B 00pazoBaHUU. ['eoMHPOpPMAIMOHHBIE CEPBUCHI.
Bo3MoxHOCTH ~ OHJIAaH-KapT W JAPYIMX MOOWJIBHBIX TNPWIOKEHUH Ui  HaBHUTalHH.
Hcnonp30BaHne MOOUIIBHBIX YCTPOMCTB.

Oo6pasoBarenbHbIe MOOWIIbHBIE MIPUJIOKEHUS. MoOuiibHbIE MIPUIIOKEHNUS
oOpa3oBaTenbHOT0 HazHaueHus. Marasunsl npunoxenuit AppStore (ans 10S) u Google Play
(s Android). MoOuibHOE ycTpoiicTBO Kak (usnueckas jadoparopus. Cucrema BCTPOSHHBIX
JATYNKOB MOOMIIBHOTO yCTpoiicTBa M pabora ¢ HUMH. [IpuioxeHus a1 HCHONb30BAHUS
JaTYUKOB Ha ypokax ¢usuku. OO630p y4eOHBIX MMOCOOMH IS MOOWJIBHBIX YCTPOWCTB.
Bo3smosxkHocTn co3nanus. JlomoiaHeHHAs W BUPTyallbHAs peaqbHOCTh. oOpa3oBareibHble AR u
VR npunoxenust. CepBUCHI U1l CO3aHUS TONOJHEHHON PEAIbHOCTH.

beicTpeie  ompockl ¢ mpuMeHeHHEeM MOOMIBHBIX ycrpoicTB. Cepsuchl  Kahoot,
Mentimeter, Quiziz ump.



PazpaboTka MOOMIBHBIX NPUIOKEHUH OoOpa3zoBarerabHOro HasHaueHHs. CoBpeMEHHbBIC
NPWIOKEHNUS M CEPBUCHI JUIsI OOYYCHHIO NPOTPAaMMHPOBAHMIO JJISI PasHBIX BO3PACTOB.
Busyanbnoe OnmouHoe mnporpammupoBanue. Yac koma, Ypok Uudpsr, Blockly, Scratch.
[IpeeMCTBEHHOCTH MPH TEPEXO/IEC IO YPOBHSIM.

Co3nanne MOOWJIBHBIX TNPHIIOKEHHH Ha ocHoBe Scratch. Pa3paborka, xoHBepTanus,
YCTaHOBKA, UCTIOJIb30BAHUE.

Cpena g pa3paboTku MoOMIbHBIX npwiokenuit MIT App Inventor. OOGbekTHO-
OpPHEHTHpPOBaHHOe U OioyHOe mnporpamMmupoBanue. MHTepdeiic, HacTpolika BH3YyaJbHBIX
KOMITOHEHTOB. biioku, nporpammupoBanue, BiIbl koMaua. Co3nanne MOOMIBHBIX MPUIIOKCHUN:
CMEHa JKpaHOB, JeWcTBHs. Pabora ¢ marumkamu cmapTdoHa, HCIIOIB30BAHUE JATYNKOB B
porpaMMax.

Pazpabotka snmekTpoHHON KHHMTH B Tporpamme iBooksAuthor. JloGaBieHue TeKCTOB,
Tabmui, opopmileHre KHUTH. BeTpanBanue BUIKETOB.

3D mopenupoBanue i pasHbelx Bo3pactoB. Cpema Tinkercad, mopnenupoBanue u
nporpammupoBanue. Ilporpamma st 3D-moxenupoBanust Sketchup. Bo3moxHOCTH co3maHus
3D monenu Ui UHTEPAaKTUBHOM KHUTH.

IIpenoxaBaresb
KaHIuAaT nej. Hayk, noueHt Camapuna ALE.

b1.B.13HK/1103MBHBIC TEXHOJIOTMH B 00y4eHUH MaTeMaTHKe

ILnanupyembie pe3yJbTaThl 00yUeHHUsI 10 TUCHHILIHHE

[IK-1. CnocobeH niuaHUpOBaTh M OCYLIECTBISATH Y4EOHBIM Mpoliecc B COOTBETCTBUU C
OCHOBHOHM 0011€00pa30oBaTelbHONl MPOrpaMMOil OCHOBHOTO OOIIEro M CpeJHero oOIero
00pazoBaHUs

IIK-2. CnocobGeH BbIOMpaTh M HCHOJB30BATh IMEJArOrMYeckue TEXHOJIOTMU s
JOCTIDKCHHST TUIAHUPYEMBIX PpPe3yJbTaTOB OOYYEHHs IO OCHOBHOW 00IIeo0pa3oBaTenbHON
IporpamMMe OCHOBHOT'O OOILEro U cpeHero o0miero o0pa3oBaHus

Conep:xaHue TMCHUILIAHBI

BBogHOe 3aHsATHE: HOPMATHUBHO-TIPABOBBIE M OPraHU3AllMOHHO-TEXHOJIOTHYECKHE
acleKThl MHKIIO3MBHOTO oOpa3oBaHus. MexIyHapoaHble U ¢enepajbHble HOpPMaTHBHBIE
JIOKYMEHTBI, PETJaMEHTUPYIOIIHE OpraHu3aiuio oOpa3zoBanus aeteit ¢ OB3. denepanbHbli
3akoH «O06 obpazoBanuu B Poccuiickoit ®eneparnum» Ne 273-03 o mpaBax oOydaromuxcs ¢
OB3, nereli-MHBAIINIOB M Mepax UX COLUAIBHONU NOoaAepKKu. DenepabHbIi rOCy1apCTBEHHBIN
00pa3oBaTeNbHBIA CTAaHAAPT KaK COBOKYIHOCTb 00s3aTelbHBIX TpeOOBaHUM K 0Opa30BaHHIO
onpezaeneHHoro ypoBHs. denepanbHblii 3akoH OT 29 ngekabps 2012 r. Ne 273-@3 «O6
oOpa3zoBanun B Poccuiickoit @enepauuny. denepanbublil 3akoH oT 24 HOs10pst 1995 1. Ne 181-
®3 «O conmanbHOW 3ammTe WHBATUIOB B Poccmiickoit ®enepamumn» (¢ M3MEHECHUSIMH,
BCTynuBIIMMU B cuiy ¢ 21 wutonsg 2014 roxma.). ['ocynmapcTBenHass nporpamma Poccuiickoit
Oenepannn «PazButre obpazoBanus» Ha 2013-2020 rozasl, yrBepxkaeHHas PacnopsbkeHuem
ITpaBurensctBa P® ot 15 mas 2013 r. Ne 792-p. 'ocynapcrBennast nporpamma Poccuiickoit
Oenepannn  «/locrynHas cpema» Ha 2011-2015 ronel, yrBepxkaeHHas IloctaHoBieHueM
ITpaButensctBa Poccuiickoit ®enepaunn ot 17 mapra 2011 1. Ne 175. denepanpHblii
rocyJIapcTBeHHbIN  oOpaszoBartenbHblid  cranmapT (PI'OC) Beicmiero o0pa3oBaHUsA 1O
HaNpaBJICHUIO TMOJATOTOBKM (cmenuanbHocTH). Ilopsmok mnpuema Ha  oOydeHHE 110
00pa3zoBaTeNbHBIM IpOrpaMMaM BBICHIErO0 O00pa3oBaHUs - TIporpaMmam OakajaBpuara,
nporpaMMaM CIeHUAINTETa, HporpamMMam maructpatypbl Ha 2015/16 yueOubii rom (YTB.
[Ipukazom Munobpuayku Poccum ot 28 wutonms 2014 r. N 839). Ilopsimok opraHuzanmuuv u
OCYIIECTBIICHHS] ~ O0pa3oBaTeNbHONW  JEATEIBHOCTH IO  IporpaMMaMm  OakaiaBpuara,



crenuanureTa, Maructpatypsl (yrB. [Ipukazom Muno6puayku Poccun ot 19 nexabpst 2013 r. Ne
1367). Tlopsimok TNPUMEHEHHS OpraHU3AlMsIMH, OCYIICCTBISIIONIMMUA  00pa30BaTEIIbHYIO
JeSITeIbHOCTD, AJIEKTPOHHOTO OOYYEHHS, TUCTAHIIMOHHBIX 0Opa30BaTENbHBIX TEXHOJOTUH MpPHU
peanuzanuu o0Opa3oBaTeNbHBIX Mporpamm (yTBepxaeH npukazom MunoOpHayku Poccun ot 9
saBapss 2014 r. Ne 2). Meroamueckue pPEKOMEHIAIMU K OpraHu3alud 00pa3oBaTEIILHOTO
npouecca Ajig o0ydyeHUsT MHBAIUAOB M JIMI C OTPAHMYEHHBIMU BO3MOXKHOCTSMHU 37I0POBBSI B
npoeCCHOHATIBHBIX ~ 00pa30BaTEIbHBIX OpPraHU3alMsIX, B TOM 4YHCIE OCHAIIEHHOCTH
obpazoBarenbHoro nporecca (Ilucekmo Muno6puayku Poccun ot 08.04.2014 r. Ne AK-44/058H).
JlokanpHBIE aKTBl 00pa30BaTEIbHON OpraHU3alM{, pPErJaMEeHTHUPYIOIIME OpTraHU3aIUIo
obydyenust nmereri ¢ OB3. OOmue NPUHIMIBI OPraHU3AlMHA AUCTAHITMOHHOTO OOYYCHHS B
MHKITIO3UBHOM 00pa3zoBaHuHu. [Ipuemsl paboThI ¢ TMCTAaHIMOHHBIMU Kypcamu cucteMbl Moodle.

OcHoBHbBIE TOAXOJBI K OpraHu3aluu obOpaszoBaTenbHOro mpomecca st jaun ¢ OB3.
OcHoBHble mOAXO0ABI K oOywuenuto smn ¢ OB3: cerperauMoHHbIN, HWHTETPaTUBHBIN,
WHKJTIO3UBHBIN, WX peaau3alis B COBPEMEHHBIX YCIOBHUSAX. YPOBHU U BapuUaHThl 00pa30BaHUA
obyuaronuxcsi ¢ OB3. Konuenuuss ®enepanbHoro l'ocymapcTBEHHOro 00pa3oBaTEIbLHOTO
CTaHaapTa OOy4yaroluXcs C OTrPaHUYEHHBIMH BO3MOXHOCTSAMHU 3A0poBbi. Jluddepennmanms
OI'OC anst 00yyaromuxcst ¢ OTPAaHUYCHHBIMA BO3MOYKHOCTSIMH 370pOBBS. [IpeeMCcTBEHHOCTh B
opraHu3zanuu oopa3oBaresbHOro mporecca st aun ¢ OB3.

[lenarornyeckue TEXHOIOTHUH, TEXHOJIOTUN HHKITIO3UBHOTO 00pa3oBaHus. MHKITIO3Ms KakK
nenarorunyeckast TexHojorus. OCHOBHbIE MPUHLUIBI IPUMEHEHHS] MHKJIIO3UBHBIX TEXHOJIOTUH.
OcHoOBHas 1eNTb MHKITIO3UBHOTO 00Opa3oBaHus. TpeOoBaHMs K y4acTHHKaM 0Opa3oBaTEIbHOTO
nporecca B yCIOBUSAX UHKIIO3MU. OCOOCHHOCTH HMCIONIb30BAHUS MHKIIO3UBHBIX TEXHOJOTUH B
00y4eHUN MaTEMaTHKeE.

Ilcuxonoro-negaroruyeckie OCOOCHHOCTH JeTell M MOAPOCTKOB C HapyIICHUSMH
310pOBbs. AHalU3 MEXaHHW3MOB pa3BUTHS 4YeJIOBEKa, NPUYMH U YCIOBUH BO3MOXHBIX
HapylmeHUH u jaedopManuu IMCUXUYECKOTO M JIMYHOCTHOTO pa3BUTHs. OCHOBHBIE TPYIIIBI
HapylIeHUH 370poBbs oOywaromuxcs. [lcuxonornyeckue u (pU3MOIOTMUYECKHE OCOOEHHOCTH
00y4aroImuxcs, UMEIOLNX pa3IMyHble HapylIeHUs 340poBbsi. KOMIETEHTHOCTh menarora B
BOIpOCax crenuaibHou negaroruku. Ilpodiema negarornyeckoro B3auMoAEUCTBUS B YCIOBUSX
BKJIIOYEHUSI OCOOBIX JeTel M MOJAPOCTKOB (IFOPU3OHTAIbHBIE U BEPTUKAIbHBIE CBS3H),
XapakTepHble npotuBopeuns. Jlepopmanuu oOUeHNS U KOH(IMKTHI, BOSHUKAIOIINE B YCIOBUSIX
UHKJTIO3UH.

XapakTepucTuka ocoObIX 00pa3zoBaTeNbHBIX MOTpeOHOcTel obOywaromuxcs ¢ OB3.
OcoOeHHOCTH Y4eOHOro IMOBEAEHUS OOYYalOIIMXCsl C Pa3IMYHBIMU HapyLICHUSMHU 370POBbSL.
OO6mue acnekTsl 0coObIX 00pa30BaTENbHBIX MOTPEOHOCTEN pPa3HBIX KAaTEropuil MOAPOCTKOB C
HapylmeHusMHy pa3Buths. O0mmue u cnenuaibHble 00pazoBaTenbHble ToTpedHOCTH. [locTpoeHue
WHAMBUAYAIbHBIX  00pa30BaTeIbHBIX MapUIPyTOB OOy4YalOIIUXCS C  YYETOM  OCOOBIX
00pa3oBaTeNbHBIX MOTPEOHOCTEH.

HoctynHas oOpa3oBatenpHas cpena. CozmaHue CHENHAIBbHBIX  00pa30BaTEIbHBIX
yenosuii 1t mun ¢ OB3 B mpodeccronanbHbIX 00pa3oBaTelbHbIX Opranu3anusax. bezdaprepHas
cpena. HampaBnenust coznanus 0e30apbepHON cpenbl. ApXWUTEKTypHas, MH(GOpMalUOHHAs U
COLMAIbHO-KYJIbTYpHast OCTYNMHOCTh. [loHsATHE «crnennanbHble 00pa3oBaTelbHbIE YCIOBHS.
Crnenuanpabie 00pazoBaTeNbHBIE YCIOBHUS i oOydatomuxcsi ¢ OB3: amekBaTHas KU3HEHHAs
cpeda, HalIM4yhe aJalTHPOBAHHBIX MPOTPaMM; ICHUXOJIOTO-TIEJarorn4eckoe COMpPOBOXKACHUE U
np. Co3nanue crnenuagbHbIX 00pa30BaTEIbHBIX YCIOBUN i OOydYaloOIIMXCS C Pa3iIMYHbIMU
HapyLEHUSAMHU 3/I0pOBbs MPO(PECCHOHANBHBIX 00pa30BaTeNbHBIX OpraHuzanusx. TpeOoBaHus K
OpraHu3aiy 00pazoBaTeILHOTO Mpoliecca A 00y4yeHUs] MHBAIMIOB U JIUI C OTPaHUYEHHBIMU
BO3MOXHOCTSIMH 3JI0pPOBbsI B IMPO(ECCHOHAIBHBIX 00pa3oBaTeIbHBIX OPraHU3ALUAX, B TOM
YHClie OCHALIEHHOCTH 00pa30BaTeIbHOrO Mpoliecca.

AnantupoBaHHast oOpa3oBaTenbHas nporpamma s aun ¢ OB3. Onpenenenue noHATUS
«amanTUpoBaHHas oOpa3oBaTenbHas mporpamMmmay. HopMmaTHBHO-TIPaBOBbIE  JTIOKYMEHTHI,
pernamentupytoue pazpadotky AOII CIIO. Iopsnok pazpadotku u peanuzamuu AOIT CIIO.



B3anmMopeiicTBre CIIEIMaINCTOB CHCTEM CONPOBOXKAeHUs npu paspadborke AOIL. Conepxanue u
crpykrypa AOII CIIO nmns obywaromuxcs ¢ OB3. TpeboBanus k ycinousiMm peanmsanuu AOIT
CIIO pnsa oOyyaromuxcs ¢ pa3IUYHBIMU TPYIIIAMH HapyLIIeHUH 3710poBbsi. Pabodas nmporpamma
JUCLHMIUIMHBL, MEXIUCUMIUIMHAPHOTO Kypca Kkak uyacth AOIl ana  oOywaromuxes ¢
OTPaHUYEHHBIMH BO3MOXXHOCTSIMU  370pOBbsi. (OCHOBHBIE JTambl pa3paboTKu  paboueit
nporpaMmsl neaarora. TpeboBaHus k pabodelt mporpaMme nejarora.

IIpenoagaBarennb
noktop nenarorndeckux Hayk I'.E.Cenpkuna

b1.B.14130paHHbIe BONPOCHI COBPEMEHHBIX METOA0B 00y4YeHHsi MH(pOpMaTHKe

[Inanupyemble pe3ybTaThbl 00y4eHHs M0 AUCHHUILIMHE

[1K-1. CriocobeH miIaHMPOBATh M OCYHIECTBISATH YUEOHBIH MPOIECC B COOTBETCTBUU C
OCHOBHOIl 00111€00pa30BaTeNbHOM MPOrpaMMOl OCHOBHOTO OOIETO0 M CpPEeIHEro OOMIero
o0OpazoBaHus

[IK-2. CnocobeH BbIOMpaTh M HCIOJB30BAaTh IEAArOTUYECKHE TEXHOJOTUH IS
JOCTYIKCHUS TUIAHUPYEMBIX PE3yJabTaTOB OOYYEHHsS IO OCHOBHOW 00IIe00pa3oBaTeIbHON
porpaMMe OCHOBHOTO OOIIIET0 U CpeTHEro 00IIero oopa3oBaHus

[IK-6. CmocobeH uCHONB30BaTh HAaydyHbIE 3HAHUS B TPEAMETHOH  0ONaCTH
(undopmaruka) B mpouecce (OPMUPOBAHUS MPEAMETHON KOMIIETEHIIMH OOy4arouIuxcs B
paMKax peanan3alui OCHOBHOM 0011eo0pa3oBaTeabHON MPOrpaMMbl

Conep:xaHue TUCHUILTUHBI

CoBpemenHass Mojenb oOpazoBaHus. [IpUHIUNBI MOCTPOEHUS COBPEMEHHOM MOJAEIH
o0pa3oBaTenbHOro npouecca. MHTerpupoBaHHbIM KOMIETEHTHOCTHBIN MO/IX0/I, €M0 CYIIHOCTh U
CTPYKTYpa, OCHOBHBIE KOMIETEHIMM yduTens uHpopmatuku. OOpa3zoBaTenbHBIN Mpolecc B
YCIOBUSIX TMPUMEHEHMsI KOMIBIOTEpHBIX cpenctB oOyueHus. Crpykrypa MKT-komnerenunu
YUUTENSA

MeTtoael 00yuenus B cotpyanuuectse. Lludposoe nokosnenue, kak (GpakTop MocTpoeHUs
COBPEMEHHOM Mojenun obOpa3zoBaHusd. CyIIHOCT METOJ0B OOydYeHHs B COTPYAHUYECTBE.
[Tpumepsr mpumeHeHus: (oOyuenue B komannae, meton '"Ila3n", B3auMOOOMEH 3a/laHUSIMHU,
U3yyeHHe TEKCTOBOIo Marepuana B mapax). IlporpamMHble cpencTBa Ui OpraHM3alldu
COBMECTHOM pabOThI yJaluxcsl.

KoMMyHHMKaTUBHO-KOTHUTHBHBIE METOABI. CyIIHOCTh KOMMYHHUKATHMBHO-KOIHMTHBHBIX
MeToq10B. [lpuMepsl mpumeHeHHUs (METOA KapTpUPOBAaHUS MBIIUIEHUS, paboTa ¢ y4eOHBIMU
OMOPHBIMU KapTaMH, KeHC-MeTOoJl, MeToJ MNpoeKkToB). O030p MpOrpaMMHBIX CpPEACTB s
MOCTPOCHUS HHTEPAKTUBHBIX IJIAKATOB M MHTEJIEKT-KapT.

MeTtoapl KOHIEHTPHUPOBAHHOTO OOYyYEHHS C TIOMOIIBI0 3HAKOBO-CHMBOJIMYECKHX
cTpyKTyp. CyIIHOCTb, OCHOBHBIE TIOHSATUS METOJOB KOHIIEHTPUPOBAHHOTO OOyuYeHHUs C
MIOMOIIIBI0  3HAKOBO-CUMBOJIMYECKUX CTPYKTyp. Ilpumepsl mnpumenenus (meroauka B.
[[TaramoBa, M. YomranoBa, II. DpmHueBa, TEXHOJOTHS COCTaBJICHUS OMOPHBIX KOHCIIEKTOB).
O0630p nporpaMMHBIX CpeACTB HHPOrpadUKU A TOCTPOCHUS OMTOPHBIX KOHCIIEKTOB.

MeTtoas! BU3yanu3auuu nHbopManuu. Buzyanuzanus yue6HoM nHpOpMau, MPUHIIUIIBI
MOCTPOCHMS COZlepKaHMsl yueOHO HH(pOopMaluy (TPUHIUI CUCTEMHOT'O KBAHTOBAHUS, TPUHIIUAI
KOTHUTHUBHOM BU3yanuzauuu). O030p mporpaMMHBIX CPEACTB JUIsl CO3JaHMSI BUIEO-POJIMKOB B
TEXHOJIOTUHM CKPAOUHT.

Bo3moxkHOCTH ~ MHTEpHET-TEXHOJOTUM B  oOpazoBanmu. TexHomoruss OTKpBITOE
oOpa3oBaHue (CYLIHOCTb, OTKPBITHIE 00pa3oBaTenbHbIe pecypchl B ceTu MHTepHeT). CKBO3HBIE
1M poBbIE TEXHOJIOTHU B 00pa30BaHUH.



IIpenoagaBarennb
KaH/IUJIAT TIeJarori4ecKux Hayk, noreHT Tumodeera H.M.

Bb1.B.15CToxacTnka B IIKOJIHLHOM Kypce MaTEMATUKU U NEJATOTUYCCKUX HCCIICT0OBAHUAX

IInanupyemble pe3yabTaThbl 00y4eHHs 110 AUCHHUILIMHE

[TIK-5. CriocobeH ucnob30BaTh HAyYHbIC 3HAHUS B MIPEAMETHOM 00JIacTH (MaTeMaTHKa)
B mporecce (popMHUPOBAaHUS MPEIMETHONH KOMIETEHLIMH OOYYaIOUIMXCS B paMKax pealn3anuu
OCHOBHOI1 00111€00pa30BaTeNIbHOI MPOTrpamMMbl

[1K-7. CriocobeH MaTeMaTH4eCKd KOPPEKTHO CTaBHTh €CTECTBEHHOHAYYHBIC 3a7aydl M
KJIACCMYECKHE 3a/ladyll MAaTeMaTUKH, CTPOro JOKa3aTb YTBEp)KICHHE, C(HOPMYIHpPOBAThH
pe3yJsbTart, yBUJETh CIAEACTBUS OTYYEHHOIO pe3yIbTaTa

Conep:xanue TUCHUILTUHBI

Onucanue oOLIEro MojaxoAa K MPErNoJaBaHUIO 3JIEMEHTOB TEOPUU BEPOSITHOCTEH U
CTaTUCTUKHU B IKoJe. OOIuMe nNoaxo/p! K IPernoaBaHni0 CTATUCTUKY U TEOPUU BEPOSATHOCTEN B
LIKOJIE: JJaTh 3aKOHUYEHHOE JIEMEHTAPHOE MPEICTABICHUE O TEOPUHU BEPOSTHOCTEN U CTAaTUCTUKE
U UX TECHOW B3aMMOCBS3M; IOJYEPKHBATh TECHYIO CBSI3b JTHX pa3JelioOB MAaTEMaTHKU C
OKpYKalOIUM MHUPOM, KaK Ha CTaJUU BBEACHHUS MAaTEMaTHUYECKHUX IOHATHM, TaK W Ha CTaIUU
UCIIOJIb30BAaHUsl  TMOJYYEHHBIX  PE3yJabTaToB; M30€rarb  M3JMIIHEIO  MaTeMaTU4YeCcKOro
dopmanusma; uzderaTb yTpaTHBILIUX CBOI aKTyaJbHOCTH JJIsl OOILECTBa MPUMEPOB U 3ajad, B
TOM 4YHCII€ 337ad M3 a3apTHHIX UIP; WUIIOCTPUPOBATHh MaTepuan SPKUMH, AOCTYINHBIMH U
3alIOMUHAIOLIMMHUCS IPUMEPAMHU.

Pa3znuuHble BapuaHThl MIIaHUPOBaHUA (paclpeneseHuss 4acoB mo temam). [IpumepHsblit
BapHaHT IIJIJAHUPOBaHUS Ha TpHU roaa st 7-9 xnaccoB. COKpalleHHbIN BapHaHT IJIaHUPOBAHUS
Ha Tpu roxaa st 7-9 kimaccoB. BapuaHT miaHupoBaHus IJisl IBYXTOJAMYHOTO Kypca (8-9 kiacce).
BapuanT ruianupoBaHus sl OJHOTOAWYHOTO 0030pHOro Kypea (9 kiacc) ans npeanpogpuibHoi
MOJTOTOBKU IIKOJIBHUKOB, paHEe HE W3YYaBIIMX JAHHBIN pa3jel, ¥ IUIAHUPYIOLIUX BbIOpaTh
COLIMAJIbHO-9KOHOMUYEeCKu# npoduib. BapuanT nnanuposanus s 10-11 knaccos

AHanu3 BEpOSTHOCTHO-CTaTUCTMUECKON JIMHUM B y4yeOHMKaX M Y4YEOHBIX MOCOOMSIX.
OO0s3aTenbHbIl MUHUMYM JJI1 OCHOBHOT'O OOIIEero oOpa3oBaHus, M0 TeMe «DJIEeMEHThI JIOTHKH,
KOMOMHATOpHUKa, CTaTUCTUKAa M TEOpUS BEpOSTHOCTEN» AHanmu3 crarel W3 IKypHajoB
«MatemaTtuka B IIKOJIEe». AHAIM3 BEPOSTHOCTHO-CTATHUCTUYECKOM JMHHUM B Yy4eOHOH
muteparype: "Maremaruka 5", "Martematuka 6" mon penakmuen [.B. Jlopodeea u UN.O.
[[Tapeiruna, a Takxke "Maremaruka 7", "MatemaTtuka 8" u "Maremaruka 9" non penakuueit ['.B.
Hopodeena. 3ybapesa U.U., Mopakosuu A.I'. «Maremartuka 5», «MaremaTtuka 6». Makapbraes
IO.H., Munmiok H.I'. [26]«Anrebpa: 37IeMEeHTBl CTaTHCTUKU W TEOpHM BeposTHocTei».Ilon
penakuueir TenmskoBckoro C.A. Tkauea M.B., ®emopoBa H.E. DnemeHThl cratuctukd u
BEPOSATHOCTH: yueOHoe mocodue amst 7-9 k. o0mmeo0pa3oBaTeNbHBIX yupekaeHnid. MopakoBuy
AT., CemenoB IILB. CoOwsitus. BepostHoctn. Craructudeckass o00paOoTka JaHHBIX:
JononuurensbHble maparpadsl k Kypcy anreOpsl 7-9 ki . Troopun FO.H., MakapoB A.A. u
np.«Teopust BeposiTHOocTel U cratucThka». bynumosuu E.A., byneiueB B.A.«BepositHocTs 1
cratuctuka. 5-9 knaccel». H.S. Bunenkun, I'.C. Cypsuino, A.C. CumonoB, A.1. Kynpssues
«Anrebpa mnsa 8 kmaccay, «Anredpa mist 9 knacca». Bunenkun H.S., UBames-Mycaros O.C.,
HIBapudypn C.U. « Anredpa u maremarndeckuii ananus 11 « u Koxsirun FO.M. u ap. «Anrebpa
Y Hadazia aHanusa 11».

Mertoanyeckie peKOMEHAAUU 10 Kaxaod Teme Kypca. Tabmumpl. Jlmarpammsl.
OnmucarenpHas cratuctuka. CpelHee 3HaY€HUE, MEINaHa, pa3Max, OTKIOHEHHUS OT CPEAHEro H
mucriepcud. CirydaitHast n3MeHYMBOCTb.Clly4yaiiHble COOBITHSI M BEpOSATHOCTh. MaTemMaTuyeckoe
OTMCaHWe CIydalHBbIX sBIeHUU. BeposTHOCTH ciaydaliHbIX cOObITHI. CIIO)KEHHE U YMHOKCHHE
BEPOSTHOCTEH. DNEMEHTh KOMOMHATOpuku. ['eomerpuueckass BeposSTHOCTh. VcmblTanus



bepnymnmu. CnydaiiHple BenMuuHBL. UMCIOBBIE XapaKTEPUCTUKU CIOy4YallHBIX BEJIMYMH.
CrnyyvaiiHble BETMUMHBI B CTATUCTUKE.

Paz6op pemenus psaa 3agay.
1. JIns mpaBWIIBHOW MOHETH! MBI IIPEAINOJIAraeM, YTO BEPOSATHOCTh BblIaseHUs opia paBHa 0,5.
PazymHuo i oxuaare Toro, uro npu 100 OpocaHusix MOHETBI Ope BBIMAJET: a) 5 pa3; 0) 49 pas;
B) 90 pa3.
2. ITopGpocwTe MoHety 10 pa3. Yaanoch i BaM C IEPBOI NOMBITKA BBIOPOCHUTH JIECSATH OPJIOB?
MOXHO JIi CUUTATh TAKOE COOBITHE MAJIOBEPOSITHBIM?
3. BpockTe urpalibHyr0 KOCTh 6 pas. YIanoch JIM BaM BBIOPOCHTH MIECTh «IIECTEPOK»? MOKHO
JIM CYUTATh TAKOE COOBITHE MAJIOBEPOSATHBIM?
4. BeposITHOCTh BBINAJICHHS IIECTEPKM HA UTpalibHOW KocTH paBHa 1/6. Ckombko pas, 1o
BallleMy MHEHHIO, CIIeyeT 0XKUJIaTh BblajieHue mectepku npu 600 6pocaHusx koctu?
5. UrpanbHyto KocTh OpocatoT 6 pa3. MokeT Jiv Ipyu 3TOM HU pa3y HE BBINACTH IIecTepKa?
6. UrpanpHyto KocTh OpocatoT 6 pa3. MoXeT i Npu 3TOM Kakoe-TM0O0 YHCIO OYKOB BBINACTb
IIBAXKIBI?
7. IlpaBuiibHYI0 UTpajibHYIO0 KOCTh Opocuiu 6 pa3. Okas3ajloch, YTO €IMHUIIA BbINaja JBaX/bl.
O3Hayvaer Ju 3TO, YTO KAKOE-TO YMCIIO HE BHINAJIO HU pa3y?
8. B tecte 16 3amau ¢ BBIOOpOM OTBETa U3 YETHIPEX BapuaHTOB. BepHblil Tosbko onuH. Tpoiiky
CTaBAT 3a 4 MpaBUWIbHBIX OTBETA, YETBEPKY 3a 12, a msATepky 3a 15. Bacs He roTOB K TecTy U
BbIOMpaeT Ha ynauy OTBeTbl. PazymHO 1M oxujarb, yto Bacs momyuut: a) oTmerky3; 0)
OTMETKY4; B) OTMETKY 5;
9. B kuocke mpojaercss TpU COpPTa MOPOMKEHOIO: CIMBOYHOE, IIOKOJAJHOE U KIYyOHMYHOE.
Annpeit u bopuc mokymnarT Mo OJHON MOPIUU MOPOKEHOro. Beimummre B BHAE TaOIMIIBI
3JIEMEHTapHbIE COOBITUS ATOTO ONbITa. CKOJIBKO BCETO MOJIYYHIIOCHh 3JIEMEHTAPHBIX COOBITUI?»
10. Aunpeit, bopuc n Bragumup pemmm KynmuTh MOPOKEHOE B BCTalu B ouepeb. CKOTbKUMHU
croco0amMy OHM MOTYT PacloIOXKHUThCA APYT 3a Apyrom? BeimuimTe crocoOsl.
11. B amuke yeTslpe AeTaau: ABE UCIPaBHbIE a U b U 1Be OpakoBaHHbIe AeTanu cu d. 13 dmuka
HayraJ M3BJIEKAIOT MO0 OJHOW JeTaly, IOKa He OOHapyXaT Bce OpaKOBaHHbIE. DJIEMEHTapHbIE
coObITHs ombITa OyJieM 3alUChIBaTh B BUJE MocienoBaTenbHOCTH OykB. Hampumep, abed, cad u
T. 1.
a) sByisgercs M cdab sneMeHTapHbBIM COOBITHEM B ATOM OMbITE?
6) KaknuMu OykBaMH MOKET 3aKaHUMBATHCS 3aMIHUCh 3JIEMEHTApPHOTO COOBITHUS?
B) BeinuiuTe Bce pa3andHble COOBITUS 3TOTO OIbITA.
12. T'ocynapcTBeHHbIE pETUCTpPallMOHHBIE aBTOMOOMJIBHBIE HOMEpa COCTOST U3 OYKBBI, Tpex
uudp, eme 1Byx OYKB U HOMepa peruoHa. MoxxHo ucnoias3oBats 12 Oyks: A, B, E, K, M, H, O,
P, C, T, ¥, X. CKoIbKO BCETO MOYKHO COCTAaBUTh PETUCTPAIIMOHHBIX HOMEPOB I aBTOMOOUIEH
B CMoneHcke?
13. B aBTOCEpBHUC OJHOBPEMEHHO NpPHUEXAIXM 3 MAIIWHBI JUIs peMOHTAa. CKOJIBKO CYLIECTBYET
CIoco00B paccTaBUTh UX B 04epe/ib Ha 00CTyKUBaHUE?
14. 13 Tpex UrpOKOB, 3asIBIEHHBIX HA TECHHUCHBIA MaT4, HAJ0 BHIOPATh ABYX JJIS BBICTYILICHHS
B ITApHOM pa3psje (MopsiioK He cymiecTBeH). CKOIbKUMHU CIOCOOaMU 3TO MOKHO ClienaTh?
15. CxonbKuMH cI10cO6aMU MOKHO BBIOpATh IBYX UTPOKOB M3 YEThIPEX 3asBJICHHBIX HA MaT4?
16. B ucnsitannn bepHyum u3BeCTHAa BEPOSATHOCTH ycrnexa p. Halinure BeposITHOCTh Heyaauu
g, €CIIH:
a)p=0,1; 6)p =0,02; B)p=0.83.
17. KakoBa BEpOsATHOCTb, OTBEUas HayJady Ha BOIPOCHI JK3aME€HA, COCTOSLIETO W3 ISATH
BOIPOCOB, B KaXJIOM M3 KOTOPBIX YETHIpE BapHaHTa OTBETAa, U OJMH NPaBHJIbHBIN, IPABUIBHO
OTBETUTB:
a) Ha TMepBOE 3aJIaHNC;
0) Ha TIepBHIE JIBA 3a/IaHUS;
B) TOJILKO Ha MEPBOE 3aJIaHNUEC;
I') TOJIBKO Ha IIEPBbIE 3a4aHUs?



17. Ilpenmonoxum, 4yTO MBI CTpesieM B MHIICHb C BEpPOATHOCThIO momamanus 1/3. Bcero
IIPOU3BOIUTCS 7 BBICTpENOB. KakoBa BEPOATHOCTH I1ONIACTh B MUILEHb POBHO 3 pa3a?

18. UrpanbHyro kocTh OpocuM 8 pa3. HallTu BEpOSTHOCTH TOTO, YTO BHIOPOCHIIM LIECTEPKY HE
MeHee 4 pa3, HO U He OoJjiee 6 pas.

PasbscHeHne oTaenbHBIX NOHATHH. HacroTa. BiaM30CTh 4acTOTBI M BEPOSATHOCTH IIPH
OOCYX/IEHUH  SKCIIEPUMEHTAIBLHOIO  crocoba  ompeaeneHus  BeposTHocTH.  Ilonsarus:
AIIEMEHTAPHOTO  COOBITUS,  PAaBHOBO3MOXXHOCTH, PABHOBEPOSITHOCTM M BEPOSATHOCTH
JJIEMEHTApHbIX COObITHHA. IloHATME O TNPOTUBOIOJIOXKHBIX COOBITHAX, OOBEIUHEHUU U
nepeceueH COOBITUH M COOTBETCTBYIOIIMX OIEPalUsAX C HX BeposTHOCTAMHU. [loHsTHe
HE3aBUCUMBIX cOOBITUH. [TOHATHS TepecTaHOBKH U (PAKTOPHUATIOM YUCIIA, IPABUIIOM YMHOKEHUS
U 4uciIoM coderaHuil. [loHATHE CilydallHOM BENMYMHBI M €€ YHUCIIOBBIX XapPaKTEPUCTHUK:
MaTEMaTHYECKOE 0XKUIAHNUE U TUCIIEPCHSL.

Meroavka peanu3anuyi CTOXaCTUYECKOM JIMHUU C TIOMOLIBI0 KoMIbroTepa. KomnbroTep
KaK MHCTPYMEHT Il 0OpabOTKU CTaTUCTUYECKUX JaHHbIX. KoMIbroTep Kak reHeparop ciiyyas.
Buptyanbsnsie maboparopun.

CrpykTypa nenarormdeckoro skcrnepuMmeHTa. CHCTEMHBIM MOAXOA K HCCIEIOBAHUIO
nenaroruyeckux seieHuil. Llenp skcnepumenta. Mojenbp Negarornyeckoro 3KCIEPUMEHTA.
CrpyKTypa nejarornyecKkoro 3KCreprMeHTa.

DOnemMeHTbl TeopuM u3MepeHuil. Meronpl cOopa smmnupuyeckux JaHHbIX. llonsarue
UHGOpPMALIMM O HAYaJIbHBIX M KOHEYHBIX COCTOSHHSX SKCHEPUMEHTAJIbHONH U KOHTPOJIbHOM
rpynn. [lxans! uamepennii. Tuns! mkan. Knaccupukanus mxkan n3mepenuil. [lpumenenue mkan
M3MEPEHUH B I1€JarOTMYECKUX MCCIEA0BAHUSAX.

AHanu3 UCHOJIB30BaHUS CTAaTUCTUYECKUX METOAOB B IIEarOTMYECKHUX HCCIEAOBAHUSAX.
Tunosble 3aaunM aHaJM3a JaHHBIX B IEAArOTMYECKUX HCClenoBaHUAX. KoppekTHOCTb
IIPUMEHEHHUS CTATUCTUYECKUX METO/IOB.

Onucanue sBIEHMH C TIOMOILIBIO MaTeMaTHyeckoro ammapara. ['padudeckoe
M300paXeHHE  pachpeneieHuss ciaydaiiHod BenuuuHbl. CrocoObl  3amuMcH  3HAYeHUH
uccienyeMoro npusHaka. ['pagudeckoe n3006paxeHue pacrpeieneHus ciydyailHoH BeTHUHHBL.

[IpoBepka crarucTuyeckux runore3. Hemapamerpuueckue W mapaMeTpUUYECKHE
KPUTEPUN PA3IMUUI B yPOBHE HMCCIEAYEMOro Npu3Haka. CTaTUCTUYECKUE TUIIOTE3BI, UX BHUJBI.
VYpOBHM  CTaTHUCTUYECKOW  3HAYUMOCTH.  MaTeMaTHKO-CTaTUCTUYECKHE  METOJIbl B
NEAarorndeckux HccienoBaHusaXx. Hemapamerpuueckue KpUTEpUM pa3IMuuil B ypOBHE
uccienyemoro npusHaka (Q — kputepuii Pozenbayma; U — kputepuit Manna-YuTHu) u apyrue.
[Tapamerpuueckue kpurepuu (t — kputepuit CtbronieHTa, F — kpurepuii @uiepa).

[IpuMeHeHHEe KOPPEISLMOHHOTO M PETPECCMOHHOIO aHajiu3a B IMEAarorm4ecKux

uccienoBanusx. OrnpenencHue NOHATHA KOPPENSLUOHHONW CBSI3M U €€  OTIMYUE OT
(GyHKIIMOHAIBHOU CBA3HU. BHUIbI CyIIECTBYIONUX KOPPEISIIMOHHBIX CBsi3el. [IpuMepbl OCHOBHBIX
TUIIOB KOPPEJISLIMOHHBIX CBS3EH.
3ajaun KOPPEJSIIMOHHOIO M PErpecCHOHHOIO aHajiu3a B NEAArormuecKuxX MCCIIETOBAaHUSAX.
CyiiecTBOBaHHE COOTHOIICHUS MEXAY TUIIAMH ILIKaJI, B KOTOPBIX MOTYT OBITh H3MEPEHbI
nepemMeHHble X UY,, COOTBETCTBYIOIIMMHA MEPAMH CBSI3H.
[Tonstue xoddpduuuenta xoppensunn(koddpdumenta nuHelHoW Koppemsauuu [lupcona).
3HaueHus kod3(duiMeHTa Koppelsiuuh M KaK STO MOKHO HHTeprnpeTHpoBaTh. [loacuer
HMIUPHYUECKOTO U KPUTUYECKUX 3HAUCHUH KOd(PHUIIMEHTa KOPPEILINY, a TAKXKe OIIEHKa YPOBHS
3HAYUMOCTH JJISl OTIPEeETICHHOro neaarornyeckoro uccienoBanus. Koadduuuent perpeccun u
MeToAbl ero pacuera. IlpenmyinecTBo kod(p(duIMeHTa IeTepMHUHALMU [0 CPAaBHEHHIO C
KO3 (D PUITMEHTOM KOPPETIAIUH.

IIpenonaBarenanb
JOKTOp Mearornyeckux Hayk, npodeccop I'.C.EBmokumoBa



b1.B.16 UcTopust MaTeMaTHKH

IInanupyemble pe3yabTaThbl 00y4eHHs 110 AUCHHUILIMHE

[TIK-5. CriocobeH ucmoap30BaTh HAYYHbIC 3HAHUS B IIPEIMETHON 00J1acTH (MaTeMaTHKA)
B mporecce (popMHUPOBAaHUS MPEIMETHONH KOMIETEHLIMH OOYYaIOUIMXCS B paMKax pealn3anuu
OCHOBHOI1 00111€00pa30BaTeNIbHOI MPOrpamMMbl

I1K-7. CriocobeH MaTeMaTH4ecKd KOPPEKTHO CTaBHTh €CTECTBEHHOHAYYHBIC 33Ja4d H
KJIAaCCMYECKHE 3a/ladyll MAaTeMaTUKHU, CTPOro JOKa3aTb YTBEp)KICHHE, C(HOPMYIHpPOBAThH
pe3yJIbTaT, YBUAETH CIEACTBUS IIOIYYEHHOIO pe3yJiIbTaTa

Conep:xaHue TUCHUILTUHBI

Kpatkuii ucropuueckuii ouepk pa3Butus mateMatuku. Marematuka [[peBnero Erumra.
Marematuueckue 3Hanus B BaBuiione. AutuyHas matematuka. Maremaruka [[peBnero Kuras.
WNununiickas mMaremarnka. Matematuka ctpan Apabckoro Bocroka. Maremarnka B 3amagHoi
Espone. Ilepnony mareMaTWKu NEPEMEHHBIX BeIW4YuH. [lepuox COBpEMEHHOW MATEMAaTHKH.
Hcropus pa3Butua marematuku B Poccun. Benukue nmeHa MmaTeMaTH4eCKUX KOHCTAHT.

IIpenoxaBaresb
KaHAMJIAT neJaroruyeckux Hayk, noreHT H.A.lllepctHéBa

b1.B.17 UnTesniekTyaibHOE Pa3BUTHE 00YYAKOIIUXCH B YCJI0BUAX HU(PPOBU3ALMHA

IInanupyembie pe3yabTaThl 00y4eHHS MO0 JUCHHUILINHE

[IK-1. CnocobeH niuaHUpOBaTh M OCYLIECTBISATH Y4EOHBIM Mpoliecc B COOTBETCTBUU C
OCHOBHOHM 0011€00pa30oBaTelbHONl MPOrpaMMOil OCHOBHOTO OOIIEro M CpeJHero oOIero
00pazoBaHUs

IIK-2. CnocobGeH BbIOMpaTh M HCHOJB30BATh IE€JArOTMYECKUE TEXHOJOTUU JUIS
JOCTIDKCHHST TUIAHUPYEMBIX PpPe3yJbTaTOB OOYYEHHs IO OCHOBHOW 00IIeo0pa3oBaTenbHON
IporpamMMe OCHOBHOT'O OOILEro U cpeHero o0miero o0pa3oBaHus

[1K-3.CriocobeH TpUMEHSTh COBpPEMEHHBbIE HH()OPMAIMOHHO-KOMMYHHKAIIHOHHBIE
TEXHOJIOTUH B YU€OHOM IpoLecce IS JOCTHKEHUS TUTAHUPYEMBIX PE3Y/IbTaTOB 00yueHUs

Conep:xaHue TMCHMILIAHBI

OO6mre BOMPOCH MHTEIUIEKTYaIbHOTO, MATEMAaTHUYECKOTO pa3BUTHs ydaniuxcs. [lonstue
00  0o0mHUX  UHTEIUVIEKTyaldbHBIX  CIHOCOOHOCTSIX,  MAaTeMaTH4YeCKUX  CIIOCOOHOCTSIX,
MaTeMaTH4eCKOM MbIIUICHUU. [OHATHA «CIOCOOHOCTHY, «MHTEIJICKTYyalIbHBIE CTIOCOOHOCTH.
HccnenoBanre mnpoOIeMbl MaTEeMAaTHUYECKUX CIOCOOHOCTEH B OTEYECTBEHHOW IICHXOJOTHH.
TuIbl UHTEIUIEKTYAJIbHON OJIAPEHHOCTH

Juarnoctuka. JlmarHoctuka OOIIEr0 MHTEIEKTYaIbHOTO PAa3BUTUS IIKOJIbHUKOB,
crynentoB (metonuka KOT, Tecter ['ypeBuua, Bekcnepa). MeToasl AMarHOCTUKH MHTEIJICKTA.
JlmarHocTrka MaTeMaTHYeCKMX CIIOCOOHOCTEH IIKOJIBHUKOB, CTYACHTOB (YHCIOBOM U
3pUTETHLHO-TIPOCTPAHCTBEHHBIN TeCThl Ali3eHKa). MeToauku onleHKu kKodddummenta 1Q.

Jlormdeckoe MBIIUICHHE W JOTHYecKas peduieKCHs Kak OCHOBAa HHTEIUIEKTYalbHOTO
pazBuTus. CyIIHOCTh TOHATUS «JIOTHYECKOE MBIIIIeHHEe». CYIIHOCTh TOHSTHS <«IOTHYECKas
peduekcusi». ['0TOBHOCTh MIKOJFHUKOB K PA3BUTHUIO JIOTHUECKOTO MBIIUICHUS W JIOTHYECKOM
pednexkcun. MpicautenbHble onepanuu. Popmbl MblieHus. CTpyKTypa M colepiKaHue
cucTeMbl (POPMHUPOBAHUS TOTOBHOCTU YYAIIUXCS K Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS H
jgorudeckor peduexkcuu. Pa3zButre JIOrMYecKOro MBIIUIEHUS M JIOTHYECKOW pediekcuu Ha
ypOKax MaTeMaTUKU U BO BHEYPOUHOE BPEMsI.

IIpenoagaBarenanb



KaHJUJaT MeJaroruueckux Hayk, noueHT Mopososa E.B.

b1.B.18MexnucuuIuidHAPpHAsT TMPOEKTHasl JIeTeJbHOCTb B  €CTeCTBEHHOHAYYHOM
o0pa3oBaHuM

ILtanupyembie pe3yJbTaThl 00yUeHHUsI 10 THCHHIIIHHE

[1IK-2. CnocobGeH BbIOMpAaTh W HCIOJNB30BATh IEAArOTMYECKUE TEXHOJIOTHUH IS
JOCTYIKEHUS TUIAHUPYEMBIX Pe3yabTaTOB OOYYEHHs TIO0 OCHOBHOW 00IIe00pa3oBaTeIbHON
porpamMme OCHOBHOT'O OOIIET0 M CPEIHEro 00mero oopa3oBaHus

I1IK-3. CnocoGeH npUMEHSTh COBpPEMEHHBIE HH()OPMAITMOHHO-KOMMYHHKAIIHOHHBIE
TEXHOJIOTUH B y4eOHOM IpoIiecce VISl TOCTIKEHHS TUIAHUPYEMBbIX Pe3yIbTaTOB 00Y4YeHUS

Copepxanue TUCHHUIIIMHBI

HopmatuBHo-nipaBoBoe  oOecrieueHue  pa3BuTus  oOpasoBanus.  OOpazoBaHue.
HopmatuBHble 10KyMeHTHI. Poiib H3yueHHsi HOpMAaTUBHO-IIPABOBOTO oOecrieueHus: 00pa3oBaHus
B 000CHOBAaHMUU HEOOXOAMMOCTH PA3BUTHUS MPOEKTHBIX YMEHUMU, TOCTHXKEHUS METApeIMETHbBIX
00pa30BaTeNbHBIX PE3Yy/IbTAaTOB ILIKOJBHUKOB, IUIAHUPYEMOIO YPOBHSA MX JIMYHOCTHOIO
pa3BUTHUSL.

IIpoekTHasg KynpTypa Kak HMCTOPHYECKOE sBI€HHME. POlb €CTECTBEHHBIX HAyK B €€
CTaHOBJIEHUH U pa3BUTHU. IIpoexTHas KynpTypa. [IpoekT u npoxxkekt. cTopus BOSHUKHOBEHUS
U pa3BuTHa npoexktupoBaHus. [lmatoHoBckue mognenu. Ilo3HaBarenpHas M CcoO3HMIATENbHAS
nesitenibHOCTH. [IporoTunHoe mnpoektupoBanue. CucreMHoe mnpoekThpoBaHue. I[lpukiaaHbie
Hayku. TpaHcinsuus TOPOEKTHOM  KynabTypel. @DOpMUPOBaHUS MNPOEKTHOM  KYJIbTYpBI
oOy4aromuxcsi € HUCHOJIb30BaHUEM NPOEKTHPOBAHMUS U  OCYIIECTBIEHHUS KOMIUIEKCHBIX
UCCIIEOBAaHUM, B TOM YHCJIE€ MEXIUCLUUIUIMHAPHBIX, HAa OCHOBE LEJIOCTHOTO CHCTEMHOIO
HAyYHOT'O MUPOBO33PEHMSI C UCIIOJIB30BaHNEM 3HAHUH B 00J1aCTH UCTOPUH HAYKH.

IIpoekTHasg KynpTypa JAUMYHOCTH. MHamBHIayanbHas kapTuHa Mmupa. OpHEHTaLlMOHHAs
GyHKIUSA KapTUHBI MUpa. [IpOeKTHBIN KOMIIOHEHT UHIUBUIYalbHONU KapTHHBI Mupa. Kpurepun
IIPUCBOEHUS YYEHUKOM MPOEKTHON KYJIBTYPBHI.

Meton mnpoekToB B 00pazoBaHMU. MeToJq MPOEKTOB, HCTOPUS BO3HUKHOBEHHS U
ucnonb3oBaHus. KynbTypHo- ucToprueckuil moaxoJ k oOpa3oBaHuio. Mecto MeTo/ia MPOeKTOB
B COBpEMEHHOM oOpa3oBaHuU. Tumosorus mpoektoB. MccienoBaTenbckue U CO3UIATENbHBIE
IIPOEKTHI.

OpHUEHTHPOBOYHBIE  OCHOBBI ~ INPOEKTHUPOBOYHBIX  JCHCTBMI, OCHOBAaHHBIX Ha
€CTeCTBEHHOHAYYHbIX 3HAHUAX. Teopus MIaHOMEepHOTo (POPMUPOBAHUS YMCTBEHHBIX JEHCTBUI.
OnocpeAcTBOBaHWE B TPOEKTHOM JeATeNbHOCTH. Mopdosornyeckuii aHaliu3 W CHHTES.
ITpocTpaHCTBO MPOEKTHBIX BO3MOKHOCTEN. KOHIIENTyanbHbIE CUCTEMBI ECTECTBEHHBIX HayK, KaK
OPUEHTUPOBOYHBIE OCHOBBI IPOEKTHPOBOYHBIX JeHCTBUM. EcTecTBeHHOHayuyHass HCTOpPUS
Beulel. EcrecTBeHHOHay4Hass HWCTOpUS IPOM3BOJACTBEHHBIX IporeccoB. [lepcriekTuBEI
MIPaKTUYECKOr0 UCIIOIb30BAHUS MPOLECCOB CAMOOPTaHU3ALINH.

Opranu3anuss y4eOHOW  MpOeKTHOH  jaedrenbHOcTH. KoopauHamuss — MpOEKTHOM
JeSTeNIbHOCTH. XapakTep KOHTAaKTOB yYaCTHUKOB MpoekTa. BriOop Tembl ydyeOHOTO MpoeKTa U
IIPOTOTUITHOE MpOEKTHpoBaHUe. OIlpenencHue MOTHBALMOHHBIX ACHEKTOB  YYaCTHHUKOB
npoeKkTHOW Tpynmbl. CocTaB MPOEKTHOM Tpymmbl. MaTepuanbHas 0a3a MIKOJbHBIX KaOWMHETOB
€CTeCTBEHHOHAYYHbIX TUCHIUIUIMH B 00ecriedeHnu yuyeOHOM MpoeKTHOM nesTenbHocTH. TexHuka
0e30MacHOCTH TPU TIPOBEACHWH YYEOHBIX TPOEKTOB. Meroanuka OOy4YeHHS TEXHHKE
0€30IaCHOCTH YYaCTHUKOB IPOEKTHBIX TPYII.

Ananmu3 00pa3oBaTeNbHBIX pPE3YIbTAaTOB, IOJIYYEHHBIX IPH IPOBEACHUU Y4EOHBIX
npoekToB. Ilogxompl K oOlEHKe 00pa3oBaTeNbHBIX pe3yiabTaToB. Kputepuu OLEHKH
ydyeHrueckoro mnpoekra. OueHouHble mKaabl. OOBEKTHBHAasE M CYOBEKTHBHAs HOBM3HA.
Opranuzanys HTHIMBUAYAILHON U TPYIIIOBON pe(IeKCHH.



IIpenoagaBarennb
nokTop nenarorndeckux Hayk ['.E. Cenbkuna

Bb1.B.19 UnciaenHbie MeTOIbI

[Lnanupyembie pe3yJbTaThl 00YUeHHUSsI O THCIHIIJIHHE

[TK-5. CniocobeH ucnonab30BaTh HAYYHBIC 3HAHUS B MPEAMETHON 00JIACTH (MaTeMaTHKa)
B Tiporiecce (pOopMUPOBaHUS MPEIMETHONH KOMIIETCHIIMM OOYYaIOUIMXCS B paMKax pean3aiuu
OCHOBHOH 00111€00pa30BaTeIbHON PO PaMMBI

[1K-7. CriocobeH MaTeMaTH4eCKd KOPPEKTHO CTaBHTh €CTECTBEHHOHAYYHBIC 3a7aydl M
KJIAaCCHYEeCKHe 3aJayll MaTeMaTHUKH, CTPOro JI0OKa3aThb YTBEpXKICHHE, CPOPMYIHpOBATH
pe3yJbTaT, YBUICTh CIEACTBUS MOJTYYSHHOTO Pe3ysIbTaTa

Copepxanue TMCHHUIIIMHBI

Maremarnueckass MOJE€Ib M IOIpEeHOCTH. [loHATHME MaTeMaTU4YEeCKOM MOJEIU H
Ipolecc pelleHusl MPUKIAAHBIX 3a7ad. VICTOYHMKH M KiIacCU(UKAIUs OTPELIHOCTEH.
DOJeMeHThl TEOpUU  MOTPEUIHOCTEH: aOCOMIOTHasT W OTHOCHTEIbHAs  IOTPEIIHOCTH
OpUOJIMKEHHBIX BBIYMCICHUHN; 3HaYalue HUQpbl; MPaBUIO OKPYIJICHUS YHMCEN; MMOTPELIHOCTH
apu(METHUECKUX ONepalyii; MOrpelHOCTh MPOU3BONIbHON QyHKIMH. [IpencraBnenue yncen B
KOMIIBIOTEPE U MOTPELIHOCTD.

MeTto/bl pelieHns CKalsIpHbIX YPaBHEHUM U UX CUCTEM. AHAaIUTUUYECKUN U rpadudecKuil
METO/IbI JIOKAJIN3aluu KOPHEN. Y TOUHEHHE KOPHEN METOIaMU ITOJIOBUHHOIO JEJIEHUs, 30JI0TOTO
CeueHus, uTepauui, xopa, kacareiabHbix (HpioToHA), cexymux. Metoas! utepanuii 1 HproToHa
pELIEHUs] CUCTEM YPABHEHHI.

Brruucnurenbasie MeToAbl JIMHEWHON anreOpsl. Hopma BekTopa m marpuibl. Perienue
CHUCTEM JIMHEHHBIX anreOpanueckux ypaBHeHMH mnpsmbeiMu Metonamu (I"aycca, Kpawmepa,
00paTHON MaTpHIlbl, - pa3IoXKeHus). PelieHrne cucTeM JIMHEHHBIX anreOpanyecKux ypaBHEHUN
npUOJIMKEHHBIMU MEeTOIaMU (ITPOCTHIX uTeparuii, HproToHa).

UYucneHHble METO/Ibl MOUCKa dKcTpemyMa (pyHKUuuU. [Tonck sxkcTpeMyma QyHKIMM OAHON
NEpEeMEHHON MeToJaMM JMXOTOMMH. ['paJueHTHbIe METOJbl MOUCKAa JKCTpeMyMa (DYHKLIUHU
HECKOJIbKUX MTEPEMEHHBIX.

[Tpubnuxenne ¢ynxuuii. MHTepnonsuuonHblii MHorowieH Jlarpanxka. OcTaTOYHBIH
WIEH MHTEepNOJAUUOHHON Qopmyinsl Jlarpanyka. PaBHOMepHOoe mnpubnmxkeHne (QyHKIUH,
MHorowieHsl YebObimeBa. Murepnonsuus crutaifHamu. Anmnpokcumanusi. MeToJl HauMEHBIINX
KBaJlpaToB. MHOrO4WIEHb! HAMJTYUIIETO0 CPEAHEKBAPATUYECKOTO TPUOIHNKEHHUS.

Yucnennoe unterpuposanue. Kpanparypusie (opmyssl OpSMOYTOJIbHUKOB, Tpamneuui,
Cumrncona. Meton Mounre-Kapio.

Yucnennoe muddepennuponanue. ['papudeckoe nuddepenmpoBanue. PazHocTHBIE
dbopmynsl. PazHocTHBIE (GOPMYIBI 11 OOBIKHOBEHHBIX TMPOW3BOAHBIX. PasHocTHBIE (hopMyItbl
JUISL YacTHBIX IIPOM3BOJHBIX. BBIUMCIEHHE NPOU3BOAHBIX C IOMOIIBIO HHTEPIOJSIIIMOHHBIX
dbopMyn ¢ paBHOMEpPHBIM U HEpPaBHOMEPHBIM pacrpezeneHueM y3ioB. [IpakTuueckasi oneHka
MOTPEIIHOCTH.

UucneHHble METObl pelieHUs] OOBIKHOBEHHBIX IU(D(epeHMalbHbIX ypaBHEHUN U HUX
cucreM. 3anada Komm. Metonel Pynre, Oiinepa, Pynre-Kyrra. 3amaua Komm g cucremsl
T pepeHIMaIbHbIX YPAaBHEHUN M ypaBHEHUH BBICIIUX HOPSAKOB. MeTOJ| CTENEHHBIX PAIOB.
KpaeBble 3aaun a71s1 0OOBIKHOBEHHBIX AU (epeHnanbHbIX ypaBHEHUH.

VYpaBHeHUsT B 4YAaCTHBIX NPOM3BOAHBIX. MeTon @ypbe. Pa3HOCTHBIE CXEMBbI pEIICHUS
3a/1a4 MaTeMaTU4IeCKOn (hHU3HKH.



WNurerpanbusle ypaBHeHus. IHrerpanbHble ypaBHeHus @DpearonsMa u Bosbreppa.
Mertonpl pemieHusl ypaBHEHUH € BBIPOXKICHHBIMH spamu. KBaaparypHble criocoObl perieHus
MHTEIPAJIBHBIX YPABHEHUM.

IIpenoagaBareuanb
crapuuii npenojasatens bornanosa H.H.

B1.B.20Yuc/10Bbie CHCTEMbI

IInanupyemble pe3yabTaThbl 00y4eHHS 110 AUCHHUILIMHE

[TIK-5. CriocobeH ucnob30BaTh HAyYHbIC 3HAHUS B MIPEAMETHOM 00JiacTH (MaTeMaTHKa)
B mporecce (popMHUPOBaHUS MPEIMETHONH KOMIETCHIMH OOYYaIOUIMXCS B paMKax pealn3anuu
OCHOBHOI1 00111€00pa30BaTeNIbHOI MPOTrpamMMBbl

[1IK-7. CriocobeH MaTeMaTH4eCKd KOPPEKTHO CTaBUTh €CTECTBEHHOHAYYHBIC 3a7aydl M
KJIACCMYECKHE 3a/ladyll MaTeMaTUKHU, CTPOro JOKa3aTh YTBEp)KICHHE, C(HOPMYIHpPOBAThH
pe3ysbTart, yBUJETh CIAEACTBUS MOJIYYEHHOIO pe3yIbTaTa

Conep:xaHue TUCHUILTUHBI

Harypanbable umcna. Axcuomaruyeckass Teopus HarypanbHblx uucen (N). Cucrema
akcuoMm Ileano. CrnoxeHMe W YMHOXKEHME HATypaJlbHbIX YHMCENl M MX CBOWCTBAa. AKcHoma
MaTEeMaTUYECKON MHIYKIUMU MU €€ INPUMEHEHHE B DJIEMEHTapHOM MareMaTuke. OTHOLICHHS
CTPOTOro U HECTPOroro NopsAKoB B N, ux cBoicTBa. [[puHINIIBI HAUMEHbBILIETO U HAMOOJIBLIETO
yucia. Berauranue u aenenue B N U UX CBOMCTBA.

Hensle uncna. Cuctema LENbIX 4YHCed. 3ajada YHCIOBOTO pacHIMpeHUus. AKCHOMBI
ONEpaTUBHBIX YHCJIOBBIX paciiMpeHuil. 3amada pacmmpenus N 1o kosbna. Ilapel mepsoii
CTyNEHH, OIepaluu HaJa HUMH, HuX cBoWcTtBa. Kombro Z0 KiaccoB SKBUBAJIEHTHOCTH,
CyIIeCTBOBaHME B HEW 4acTH, N30MOPQHOM cucTeMe HaTypalbHbIX uHcen. [locTpoeHue konbla
nenbix yucen Z u3 koibla Z0. HempoTMBOpeYMBOCTh M KaTETOPUYHOCTh aKCHOMATHYECKOU
TeOpUM LeNbIX yucen. PacnonoxkeHHble konbla. [lopsagok mo pacnosoxenuto. IIpocrenmue
CBOMCTBA KOJIbLIA Z KaK PACIIOJI0KEHHOIO KOJIbLIA.

Pannonanenbie uncna. Cucrema panvoHanbHbIX uncen Q. 3amada paclIMpeHus KoJblLa
Z. CBa3b C 33aueil u3MepeHus. AKCHOMaTH4ecKasi TeOpUsl pallMioHaIbHBIX unceln. [lepBuunbie
TEPMHUHBI U aKCHUOMBI. Ilapbl BTOpo#l CTyneHu M onepanuy HaJl HUMH, UX cBoiictBa. Ilone QO
KJIACCOB 3KBHBAJICHTHOCTH, CYLLIECTBOBaHHE B HEW 4acTH, U30MOP(GHOM KOJIbLly Z LENbIX YHCEI.
[Toctpoenue nomst Q paunonanbHbIX yrcen u3 noist Q0. ITose Q kak mone 4acTHBIX I 0071acTH
HeJIoCTHOCTH Z. HenpoTHBOPEYMBOCTP M KATETOPUYHOCTh AKCMOMATHYECKOW TEOPUH
panroHanbHbIX uncen. (EpuHcTBeHHOCTH moOns (Q paumoHanbHBIX uucen). llpocreiimme
cBoricTBa mostst Q (PacmoIOKEHHOCTD, YIOPSIOYEHHOCTb, INTIOTHOCTB ).

JlelicTBuTenpHble  (BellecTBEHHbIE) umcia. Cucrema OeMCTBUTENBHBIX umncen R.
Henocrarkm momss Q ¢ TOYKM 3peHMs H3MepeHus BeiauuumH. Pacmupenue mnons Q 1o
HenpepplBHOrO noiisl. CedeHMsT B yNOpSAJOYEHHOM MHOXKECTBE, B PACIIOJIIOKEHHOM TOJE.
HenpepsiBable mosisg. OnpeneneHue mojs JACHUCTBUTENBHBIX YHCEN, MOCTpoeHHEe monst R
JENCTBUTENBHBIX YHCET, €M0 HENPEPBIBHOCTh. AKCMOMAaTHYECKOE TOCTpOeHUE oI R.

KommiekcHple umcna. CucreMa KOMIUIEKCHBIX 4YMCEN. 3ajada pacummpeHus nons R.
Hcropuueckue cBenenus. Onpenenenue noiast C xoMriiekcHbIX uncen. KaHonudeckas ¢opma
aneMeHToB u3 C. O630p 00111€ro MmIaHa MOCTPOSHUS] OCHOBHBIX UHCIIOBBIX CUCTEM.

IIpenonaBarenanb
KaHIuAaT (PU3MKO-MaTeMaTHYEeCKUX HayK, NoueHT banapy [".A.



b1.B.211IpoekTHBHAs U HEEBKJINA0BA reOMeTpHs

IInanupyemble pe3yabTaThbl 00y4eHHs 110 AUCHHUILIMHE

[TIK-5. CriocobeH ucmoap30BaTh HAYYHbIC 3HAHUS B IIPEIMETHON 00J1acTH (MaTeMaTHKA)
B mporecce (popMHUPOBAaHUS MPEIMETHONH KOMIETEHLIMH OOYYaIOUIMXCS B paMKax pealn3anuu
OCHOBHOI1 00111€00pa30BaTeNIbHOM MPOTrpamMMbl

[1K-7. CriocobeH MaTeMaTH4eCKd KOPPEKTHO CTaBHTh €CTECTBEHHOHAYYHBIC 3a7aydl M
KJIAaCCMYECKHE 3a/ladyll MAaTeMaTUKHU, CTPOro JOKa3aTb YTBEp)KICHHE, C(HOPMYIHpPOBAThH
pe3yJIbTaT, YBUAETH CIEACTBUS IIOIYYEHHOIO pe3yJiIbTaTa

Copaeprxanue I CHUMIIMHBI

Bo3HUKHOBEHHE NPOEKTUBHON reoMerpud. lleHtpanbHoe npoektupoBanue. IIpenmer
IIPOEKTUBHOM I'€OMETPUU.

AKCHOMaTHYECKOE ONPEIEICHUE NMPOCKTUBHOIO IPOCTpaHCTBA. Mozenu IPOEKTUBHON
IIPSAMOM ¥ POEKTUBHOM INIOCKOCTH.

IIpoexktuBHBIE KOOpAMHATHI. lIpOEKTMBHBIE KOOPAMHATHI HAa IPOEKTUBHOM NIpPSIMOW U
IPOEKTUBHON IIOCKOCTU. ONHOPOAHBIE M HEOJHOPOAHBIE KOOPAMHATHI HA PaCHIMPEHHOU
IPSIMOM Y HA PacIIMPEHHOM IUIOCKOCTH.

[Tapamerpuueckue ypaBHEHMsI IpPsAMOM. YpaBHEHHE IPSAMOM 10 JBYM TOYKAaM.
VYpaBHEHHE IPOSKTUBHOM NPSAMON B KOOPIAUHATHON (opMe.

[IpeoOpa3oBanne MPOSKTHUBHBIX KOOPJMHAT HA MIPOSKTHBHON MPSIMOM M Ha MPOEKTUBHOM
IJIOCKOCTH.

[Tpuniun neorictBeHHOCTH. Teopema [e3apra.

CnoxHoe oTHOomeHHe. CI0KHOE OTHOLIEHHE YEThIpEX TOYEK IpSAMOM U CII0KHOE
OTHOUIEHHE YETHIPEX MPSIMBIX MTyUKa.

ITpoexTHBHBIE TPe0Opa30BaHUs MIOCKOCTU U MpsiMOIl. IHBapuaHTHBIE TOUKU U MpSIMbIE.
['pyma npoeKTUBHBIX TPEOOPa30BAHUN.

I'apmonnueckas yeTBepka To4ek. CBONCTBA MOJHOTO YETHIPEXBEPIIMHHNUKA U €TO CBSI3b C
FapMOHHMYECKOW YETBEPKOM TOUYEK.

JIuaum BTOpOro mnopsaka. JluHMM BTOpOro mopsaka (KBaJpUKH) Ha MPOEKTUBHOM
IUIOCKOCTH U UX Kiaccudukanus. BzaumHoe pacronoxeHue npsiMon U KBaIpHUKH.

ITosrocs! 1 nonsipel. OCHOBHBIE CBOMCTBA MMOMIIOCOB U noJisip. [lonspurer.

Teopewms! lteiinepa, [1ackans u bpuanmona. IIpenensHble cinydan TeopeMsl [lackans u
TeopeMsbl bpuaHioHa.

OO6mme BoOMpoChl akcHOMAaTHKUA. Mojenb cucteMbl akcuoMmM. OCHOBHBIE CBOMCTBA
CHCTEMBI akcHOM. McTopuueckuil ouepk OCHOBaHUS reomeTpuu. ['unepOonuyeckas reoMeTpus
JloGaueBckoro. DmunrTuyeckas reometpus Pumana.

OcHoBHbIe (hakThl reomeTpun JlobaueBckoro. Akcnoma napasmuienbHocTu JlobaueBckoro.
Omnpenenenne napaienbHbIX NpsAMbIX 1o JloGaueBckoMy. IIpu3Hak mnapamieabHOCTH. YTOI
napajyieIbHOCTU. TPeyroibHUKY U YeThIPEXYTroJbHUKY Ha TUNIOCKOCTH JIoGaueBcKoro.

OneMeHThl  CchEepUvecKOll TeoOMeTpuH. OJeMeHTapHas TeoMeTpus Ha  cdepe.
JIByyroiapHUKHU U TpeYroiabHUKHU. PaccTosiHne Mexay Toukamu. [IpsMoyroiapHble TPEYrOabHUKH.
Teopema [Tudaropa. Teopema cuHYCOB U KOCHHYCOB.

IIpennogaBarein
JoueHT Ycaues B.1.
b1.B.22130paHHbIe BONPOCHI NIKOJbHON MaTEeMATUKHU

[Inanupyemble pe3yabTaThbl 00y4eHHs M0 AUCHHUILINHE



I1K-1. CrocobeH miIaHMPOBATh M OCYHIECTBIATH YU4EOHBIH MPOLIECC B COOTBETCTBUU C
OCHOBHOHM 0011€00pa30oBaTeinbHON IPOrpaMMOil OCHOBHOIO OOILIEro M CpeJHero ooIuero
00pazoBaHus

[TIK-5. CriocobeH ucmoap30BaTh HAYYHbIC 3HAHUS B IIPEIMETHON 00J1acTH (MaTeMaTHKA)
B mporecce (popMUpOBaHUS MPEIMETHON KOMIETEHIIMM OOYUYaIOMIMXCS B paMKaxX pealu3aluu
OCHOBHOM 00111€00pa30BaTeIbHON IPOTrpaMMBI

[1K-7. CriocobeH MaTeMaTH4eCKd KOPPEKTHO CTaBHTh €CTECTBEHHOHAYYHBIC 3a7aydl M
KJaCCUYEeCKHE 3aJayd MaTeMaTUKH, CTPOro Jl0Ka3aTb YTBEpXKICHHE, CHOPMYIHUPOBaATH
pe3yJIbTaT, YBUAETH CIEACTBUS IIOJIYYEHHOTO pe3yJiIbTaTa

Copaeprxanue I CHUMIIMHBI

OOme MeToAbl pELIeHHs YypaBHEHHUH, HEPABEHCTB M MX cucTeM. PalmoHanbHbIe
YpaBHEHUsI, HEPABEHCTBA, CHUCTEMBbI. VppalMOHAIBHBIE YpaBHEHUS, HEPABEHCTBA, CHCTEMBI.
TpuroHomerpuueckue ypaBHEHHs, HEPABEHCTBA, CUCTeMbl. IlokasareinbHble ypaBHEHUS,
HEpaBEeHCTBAa, cucTeMbl. Jlorapupmuyeckue ypaBHEHUsI, HEPABEHCTBA, CUCTEMBbI. YPaBHEHUS U
HEpaBEHCTBA C MOJYyJIEM; KOMOMHUPOBAaHHbIC YPABHEHUS, HEPABEHCTBA, CUCTEMbl. AKCHOMBI U
TEOPEMBbl IJIAHUMETPUU. MHOIOYroJIbHUKM B IUIAHUMETpUUYECKUX 3anadax. OKpYyKHOCTH B
IUTaHUMETpHUecKuX 3aadax. O030p reomeTpuueckux 3aj1ad no marepuanam EI'D.

IIpenoxaBaresb
KaHauaat pusuko-mMaremaTndeckux Hayk A.C. BurokypoBa

b1.B.233agauu EI'D n ontumMnuaa mikoJbHUKOB N0 HH(pOpMATHKE

Ilnanupyembie pe3yJbTaThl 00yUeHHUsI 10 TUCHHILIHHE

[IK-1. CnocobeH niuaHUpoOBaTh M OCYLIECTBISATh Y4€OHBIN Mpoliecc B COOTBETCTBUU C
OCHOBHOH 0011€00pa30BaTeIbHOM MPOrpaMMOil OCHOBHOTO OOIIEro U CpEeIHEro OOLIero
o0pazoBaHus

IIK-6. CmocobeH wucmonb30BaTh HaydyHble 3HAaHUS B IMpeAMETHOH  oO0nacTH
(undopmaruka) B mpouecce (OPMUPOBAHUS MPEIMETHONM KOMIETEHUUH OOydaroluxcsl B
paMKax pealn3aluy OCHOBHOM 00111e00pa3oBaTeIbHOM IpOrpaMmbl

Conep:xaHue TMCHMILIAHBI

Cucrempl cuucieHus. CHUCTeMbl CUMCIEHUS C HeENeIblM OCHOBaHHEM. CHCTEMBbI
CUMCIIEHUS C OTPULATENbHBIM OCHOBaHUEM. [lepeBol U3 OJHON CHUCTEMBI CUMCIIEHUS B IPYTYIO.
3aHuMaTeNbHBIC 3a/layd, CBsS3aHHbIE ¢ cucTemMamu cuuciaeHus. Mrpa Hwum. Pazouenume
CIIOPTCMEHOB Ha N KOMaHJ] OJJUHAKOBOTO CyMMapHOT'O PEHTHHTIA.

AnrebOpanyeckasi CTpyKTypa cTek H ouepeab. CkoOOuHbIE MOCIIEN0BATEIbHOCTH.
Anrebpanueckas cTpykTypa odepeib. OMuMIMa HbIe 3314 HA CTEK U OYepe/ib.

Komb6unaropusie anroputmsel. [lepeuncieHre BCEBO3MOXHBIX pa30MEHHI 3aJaHHOTO
MHOY€eCTBa Ha N MOJMHOKECTB. 3aJJaul Ha KOMOMHATOPHBIE aJTOPUTMBI.

[IporpammupoBanue nepebopa BapuantoB. IlepebGop c Bo3BpaToM (0Omas cxema).
3anaua o 8 ¢ep3sax. Typ kons. 3anaua o 1abUpUHTE.

Knerounas reomerpusi. 3aiaun Ha reorpauaeckoit kapTe.

OBpucTHYecKue anropuTMbl. HemocraTouHo o000oCHOBaHHBINM anroput™. Cr0XKHBIHI
TOYHBIM aNTOPUTM pellleHus 3aJaul. 3aJaul Ha IBPUCTUYECKUE AJITOPUTMBI.

3amaun Ha MIAXMaTHOM JOCKe. 3aMKHYTBIH Typ KOHA. 3ajzadya o0 ama3oHKax. 3ajada o
KOHE ATTHUJIBI.

I'papsr  kak o0ObekThl 00paboTku wuHpopMaru. CrocoObl omnucanus rpagos.
Onumnuagaelie 3amaun Ha Tpadax. 3agaun EI'D Ha rpadax. DinepoBbl U TaMUIBTOHOBBI ITUKITBI

B Tpade.



JluHaMHuuecKoe mporpaMMUpoOBaHue. 3aaya 0 MUHUMaJIbHOM KOJIMYECTBE ONepalui 1Jis
BO3BEJICHUS B CTEIICHb.

XKanneie anroputmsl. 3anada o prok3ake. OctoB rpada. XXanHelid anropuT™M MOCTPOCHHS
OCTOBHOTO JiepeBa rpada.

ITepeGop u MeToaBl €ro cokpauieHus. JJoMuHHupyromue MHOXKECTBa B rpade. 3axada o
HalMEHBIIEM MTOKPBITHU. 3aa4a 0 Gep3sx, AepKaliux 1moJ 60eM Bce cBOOOIHbIE KIETKU JOCKU
(HaiiTh paccTaHOBKY Juist ocok 9*9, 10*10, 11*11). 3agaua 006 aBTO3ampaBKax Ha KOJBLIEBOH
Jopore. 3azada 0 KaHaJICKUX aBUAIMHUAX. KOMMMBOSDKED Ha KJI€TYAaTOM IOJIE.

Meron BeTBel u rpanun. Meron «pemera». Mrpa «beiku 1 KOpOBBI».

IIpenoagasareuanb
KaHauaat Gpu3nKo-MaTeMaTHueckux Hayk, goueHT E.Il. EmenpuenkoB

Bb1.B.243agauu EI'D u oiuMnuaja MKOJILHUKOB M0 MATEMATHKE

I[Lnanupyembie pe3yJbTaThl 00yUeHHUs 0 THCHHIIHHE

[IK-1. CnocobeHn mnaHUpoOBaTh M OCYLIECTBISTh YYEOHBIM Mpoiiecc B COOTBETCTBUH C
OCHOBHOI 0011e00pa3oBaTeIbHOM MPOrPaMMOl  OCHOBHOTO OOINErO0 M CPEIHEro OOMIero
00paszoBaHHs

ITK-5. CnocoOeH HCmob30BaTh HAyYHbIC 3HAHUS B MIPEIMETHOM 001acTH (MaTeMaTHKa)
B Tiporiecce (pOopMUPOBaHUS MPEIMETHONH KOMIIETCHIIMM OOYYaIOUIMXCS B paMKax pean3aiuu
OCHOBHOI1 00111€00pa30BaTeNIbHOI MPOrpamMMBbl

[IK-7. CnocobeH mMaTeMaTU4ecKd KOPPEKTHO CTaBUTh €CTECTBEHHOHAYYHBIC 3314l U
KJIACCHYECKHe 3aJaydl MaTeMaTWKH, CTPOrO JIOKa3aTh YTBEpXKIEHHE, CGHOPMYIHPOBATH
pe3ynbTaT, YBUAECTh CIEACTBHS MOTYYSHHOTO pe3yabTaTa

Conep:xaHue TMCHMILIAHBI
Bamaua Ne 12,13,14,15,16,17 u 18 EI'D nmo maremaruke. OnuMnuagHble 3agadd IO
MaTeMaTHKe.

IIpenoanaBarenan
KaHJIMUJIaT Tlejarornyeckux Hayk, noreHt H.A.lllepctuéra

b1.B./1B.01.01 MamunHas rpadguka

[Inanupyemble pe3ybTaThbl 00y4eHUs MO AUCHHUILIMHE

[IK-6. CmocoOeH wuCHonb30BaTh Hay4YHbIE 3HAHMS B TPEIMETHOW  0OO01acTH
(uadopmarnka) B mpoiecce (OPMUPOBAHUS TMPEAMETHON KOMIIETEHIIMH OOYy4alolIuXcs B
pamMKax peayim3aliid OCHOBHOM 00IIe00pa30oBaTEILHOM MPOTPaMMBI

[IK-8. CrnocobeH HCIoNb30BaTh COBPEMEHHBIE CHCTEMHBIE MPOTPaMMHBIC CPENCTBa,
pa3zpabaTheIBaTh MOJICIUPYIONINE AITOPUTMBI U PEaTM30BbIBATh UX Ha 0a3e S3BIKOB M IAKETOB
MIPUKIIATHBIX TPOTPaAMM MOJIEIMPOBAHUS

Coaep:xaHue TMCHUILIUHBI

[Iporpammbl BeKTOpHOU U pacTpoBoii rpaduku. Knaccudukarus mporpaMm mocTpoeHHs!
n3o0paxenuii. CpaBHUTENBHBIM aHAJINW3 BEKTOPHBIX W PacTpOBBIX pemakTopoB. Cdepsr
MIPUMEHEHHUS JIAaHHBIX KJIACCOB ITporpaMM 00paboTKu rpadudeckoit nHGOpMaIIHH.

Cosznanue u penaktupoBanue nzodpaxenuii B Corel Draw. Corel Draw: Bo3MOXHOCTH 1
orpannyeHusi. OCHOBHBIC HHCTPYMEHTHI MOCTpOeHUs n300pakeHuid B nporpamme Corel Draw.
WNHCTpyMeHTH U MpUEMBI MOCTpoeHUst m3oOpakenuit cpeacrBamu Corel Draw (Ha mpumepe



MPOCTBIX, C TOYKH 3PEHHSI TIOCTPOCHUS H300paKeHHs, pealbHBIX OOBEKTOB — KapaHMAIl,
cmaptdon). Mactpymentsr Corel Draw myist paboThl ¢ pacTpoBoi rpaduKoi.

Cozmanme wu penaktupoBanwe wu3o0paxkenuii B Adobe Photoshop. OcHoBHBIE
UHCTPYMEHTBl M NpuéMbl paboThl. BO3MOXXHOCTM M orpaHudeHus nporpaMMmbl. OCHOBHBIE
MHCTPYMEHTHI MOCTpoeHusi m3o0paxenuit B mporpamme Adobe Photoshop. MucTpymenTsr u
npuéMbl pabOThI IO MOCTPOCHHIO U 00paboTke m300paxenuid B mporpamme Adobe Photoshop.
[TpuHIMIBI, BO3MOXHOCTH, HHCTPYMEHTBI 00paboTku (oTtonzodpaxenuit B Adobe Photoshop.
OunsTpel Adobe Photoshop. Ilpornecc cozmanmst web-ctpanuisl B Adobe Photoshop. Coznanue
anumanuu B Adobe Photoshop.

OcHoBbl pabotel B 3D Max. OcHoBbl pabotel B 3D Max. Kpatkuii 0030p mporpamm
TpéxmepHoi rpaduku. [IpuHimmnel, cnenuduka padboTel B TPEXMEPHOM Ipa@uECKOM pelakTope
3D Max. VYcrpoiicTBo creHbl, 00bekThl B Hel. [lpomecc cozmanms 3D-mopenmu ¢
UCTIOJIB30BaHUEM TTOJIMTOHAILHOTO MOIeIMpoBanus. McnonszoBanue MoaudukaTopos. [pomecc
co3manuss 3D-monenn ¢ wucnonb3oBaHueM loft-monenupoBanus. IloHsTHe 0 KOpPpEeKTHOM
MonenupoBanuu. [lonsaTus «marepuam», «rekcrypa» B 3D Max. Hacrtpoiiku MarepuanoB u
TekcTyp. Penaktop marepuanos. Co3nanue anumanuu cpeacrsamu 3D Max.

IIpenoxaBaresb
KaHJMJIaT earoruueckux Hayk, noreHTt Kucenesa O.M.

b1.B./IB.01.02 CpeacTrBa 00padoTku rpaguveckoil HH(pOpMALHUHU

[Inanupyemble pe3y/ibTaThbl 00y4eHHs M0 AUCHHUILIMHE

[IK-6. CmocoOeH wuCHoONb30BaTh Hay4YHbIE 3HAHUS B TMPEIMETHON  00yacTu
(uadopmaruka) B mpoiecce (OPMUPOBAHUS TMPEAMETHON KOMIIETEHIIMH OOy4arouIuxcs B
paMKax peanan3alui OCHOBHOM 00I11e00pa3oBaTeaIbHON MPOrpaMMbl

[IK-8. CrnocobeH HCIONb30BaTh COBPEMEHHBIE CHCTEMHBIE MpPOTpaMMHBIE CPEJNCTBa,
pa3pabaThiBaTh MOJICTUPYIOIINE AJITOPUTMBI U PEAM30BBIBATh MX Ha 0a3e SI3BIKOB U MAKETOB
MIPUKIIATHBIX TPOTPAMM MOJIEIMPOBAHUS

Conep:xaHue TMCHUILIAHBI

OcHoBbl paboTel ¢ BekTopHOW rpadukoir. Iloctpoenue nuuuit B CorelDRAW.
[TocTpoenue cioxHBIX 00beKTOB. MIHTepakTUBHOE NiepeTekanue. Mimurarus oobema. O6paboTka
pacTpoBbIX U300pakenuit. UHTepakTHBHBIN 00heM. IHTEpaKTHBHOE UCKAKEHNE.

OcHoBBl paboThl ¢ pactpoBoil rpaduxoit. 3nakomctBo ¢ PHOTOSHOP. Pa6ora co
mpudTom. TexcroBbie 3pdexto. Co3znanue paznmuunbix d¢dextoB B PHOTOSHOP. Anumanms
00bexToB. JIopTuHr. MOoaenupoBaHue Ipu MOMOLIH JO(THHTA.

OcHoBBI paboTel ¢ TpéxmepHoi Tpadukoit. 3HakomcTtBo ¢ Blender 3D. OcHoBHble
MIPUHIIUIIBI TTOCTPOEHUS TPEXMEPHBIX 0O0HEKTOB.

IlpenonaBarein
crapmmii npenojasatens 1.0, biakyHoB

b1.B./1B.02.01 BeyucJInTeJIbHbIN IKCIEPUMEHT

[Inanupyemble pe3ybTaThbl 00y4eHHs MO AUCHHUILIMHE

[TIK-5. Crioco6eH ucmoap30BaTh HAyYHbIC 3HAHUS B TIPEAMETHOW 00J1acTH (MaTeMaTHKA)
B mporiecce popMHUpPOBAHUS MPEIMETHOW KOMIETCHIIMA OOYYaIOIIUXCSl B paMKax pealn3ariu
OCHOBHOM 00111€00pa30BaTEILHON MPOrPaMMBbl



I1K-7. CriocobeH MaTeMaTH4eCKd KOPPEKTHO CTaBHTh €CTECTBEHHOHAYYHBIC 3aJaud U
KJIaCCHYECKHE 33/1a4d MaTeMaTHUKH, CTPOTO J0Ka3aTh YTBEPXKIEHHE, CPOPMUPOBATH Pe3yJbTarT,
YBHJIETH CJIEJICTBHSI ITOJIyYEHHOTO pe3yJbTaTa

Conep:xaHue TUCHUILTUHBI

Mogneny 1 UMUTALIMOHHOE MoJieIrpoBaHue. MaTeMaTHuecKue MPEIIOChUIKH CO3aHuUs
UMUTAIIMOHHOW MOJEIU: TPOIECChl MAacCCOBOTO OOCTYKMBAaHHS B 3KOHOMHYECKHX CHCTEMaX.
Meron Monte-Kapno. Ilotoku, 3amepxkku, oOcmyxuBanue. @opmyna Ilomnavyeka-XuHUKHA.
['panuiibl BO3MOKHOCTEH KIIACCUUECKHX MaTeMaTH4YEeCKUX METOJOB B IKOHOMHUKE. CHCTEMBbI
MaccoBoro oociyxuanus (CMO).

OcHoBbl mopnenupoBanusi B cucteme GPSS World. BazoBesie mnonstus. OCHOBHBIE
cocrapsitomue  cuctembl  GPSS  World. MopgenupoBanne  THHOBBIX — KOHCTPYKIIHI:
OJIHOKaHAJIbHAsl W MHOTOKAaHAJIbHAS CTPYKTypa, IUCIHHMIUIMHBI W 3aKOHBI OOCITYKHBaHWS,
nocie0BaTeNbHbIe, MapaiebHbIe, CMEIIaHHbIE U 3aMKHYTbIE CTPYKTypbl CMO.

NmutanimonHoe MOJIETMPOBAHUE CUCTEM C YYETOM SKOHOMUYECKHUX MporeccoB. OCHOBBI
MOJICJIMPOBAaHUS  TpoleccoB. VMUTAlMOHHBIE pelIeHus 3a7ad MUHHUMHU3AlUMA  3arpart.
OcoOeHHOCTH ~ MOJENMPOBAHMUSI  HEMPOU3BOJICTBEHHBIX W  IPOU3BOJACTBEHHBIX  CHCTEM.
TexHonorus npoBeeHus AUCIIEPCUOHHOT0 aHanu3a B cucreme GPSS World.

IIpenoxaBaresb
ctapumii npenonasarens Kypuusia C.1O.

b1.B./1B.02.02 UMmuTanmonHoe MOIeTUPOBAHNE

Ilnanupyembie pe3yJbTaThl 00yUeHHUsI 10 TUCHHILIHHE

[TIK-5. CriocobeH ucnonap30BaTh HAyYHbIE 3HAHUS B MIPEJAMETHOM 00JIacTu (MaTeMaTHKa)
B mporecce (popMUPOBAaHUS MPEIMETHON KOMIETEHLUH OOY4YaloUIMXCs B paMKax pealn3aluu
OCHOBHOI1 00111€00pa30BaTeNIbHOI MPOrpamMMbl

I1K-7. CriocobeH MaTeMaTH4ecKd KOPPEKTHO CTaBUTh €CTECTBEHHOHAy4YHbIE 3a7audl U
KJIACCHYECKHE 33aJ]aud MaTeMaTHKH, CTPOTO JIOKa3aTh YTBEpXKIeHHE, chOPMUPOBATH pe3yibTar,
YBHUJIETH CJIEJICTBHS ITOJIyYEHHOTO pe3ybTaTa

Conep:xaHue TMCHMILIAHBI

Pemenne muddepeHIMAanbHBIX  ypaBHEHMH. VYpaBHEHMs C  pa3AesIOLIUMUCS
nepeMeHHbIMU. OpHOponHble ypaBHeHUs. JIuHeilHble ypaBHEHMs. YpaBHeHMs bepHyiu.
VYpaBHEHHs CTapIMX MOPSAAKOB, JOIYCKAMOIIME NMOHWXKEHUE Mopsaka. JIuHelHble ypaBHEHUs
CTapIIKX MOPSIKOB.

Pemenue cucrem guddepeHumanbHbix  ypaBHeHud. Crydail  eHCTBUTENBHBIX
COOCTBEHHBIX 3Hau€HW MaTpuisl cuctembl. Ciyyail KOMIUIEKCHBIX COOCTBEHHBIX 3HA4YE€HUM
MaTpulbl cucteMsl. Citydail KpaTHBIX KOPHEN MaTpHIIbI CUCTEMBI.

da30Bble TOPTPETHI U YCTOMYUBOCTH TOUEK MOKos. [locTpoeHue (ha3oBbIX MOPTPETOB Ha
mwiockocTd.  Iloctpoenune  ¢Ga3oBbIX  MOPTPETOB B IPOCTpaHCTBE. TOUKM  MOKOS
TuddepeHIMaIbHbIX ypaBHeHUH. [IpakTHueckue MoiemH.

IIpenogaBarenanb
crapmnii npenojasatens Kypuupsia C.1O.

b1.B.JIB.03.01UuTerpas Tuna Komm

IInanupyemble pe3yabTaThbl 00y4eHHs 110 AUCHHUILIMHE



I1K-5. CnocoOeH nucnonab30BaTh Hay4YHbIE 3HAHUS B MPEIMETHOM 001acTu (MaTeMaTHKa)
B rmporecce (HopMUpPOBaHUS MPEAMETHON KOMIICTEHIIMHM OOYYalOIIMXCs B PaMKax pealn3alin
OCHOBHOMH 00111€00pa30BaTeIbHON IPOTPaAMMBI

ITK-7. CriocobeH MaTeMaTHYeCKH KOPPEKTHO CTaBHTh €CTECTBEHHOHAYUYHBIC 3a/1a4d M
KJIACCUYECKHE 3aJ]aud MaTeMaTHKH, CTPOTO JI0Ka3aTh YTBEp:KIEHHE, CHOPMHUPOBATH Pe3yibTar,
YBHJETH CIIEJICTBHS MOIYYEHHOTO PE3yJibTaTa

Copepxanue IUCHHUIIIMHBI

Knacc ¢bynkuuii, ynosierBopsitonux ycioBuro ['enpaepa. Marterpan tuma Komm u ero
OCHOBHBIE CBOMCTBA. [1agkue, KyCOUYHO-IVIAJKUE U AHAJIUTUYECKHE KPHUBBIC HAa KOMIIJICKCHOU
TI0CKOCTH U uX cBoiicTBa. Kmaccsr pynkumii C(L),CY(L) u Hy(L). Ilonstue unTterpana tuma
Komm u ero ocHOBHbIE CBOKCTBA.

OcoObrif  (CUHTYIJISIpHBIN) WHTETpan ¢ sapom Komm u ero BerawmcieHue. OcoObIi
(cuHrynspHsliil) uaTerpan ¢ sapoM Komwu u ero Boruncienue. ['paHuuHble CBOMCTBA MHTErpaja
tuna Ko u dopmyner Coxonkoro-ITnemenu. @opmyinsl oOpamieHus 0co00ro WHTErpajia ¢
sapoM Korm.

OcHOBHbBIE TEOPEMBI KOMILJIEKCHOTO aHAJIW3a, UCIOJIb3yEMbIE B TEOPUHU KPAeBbIX 3a/1ad.
Teopema 00 aHaIMTUYECKOM MPOJODKEHUH, Teopema JIMyBWIIS, NPUHLMI CHUMMETpPHUH,
npuHUUI aprymeHnTa. [loHsTHe MHAeKca HEPEPHIBHOM (PYHKIIMU U €70 T€OMETPUUECKHI CMBICI.
MeToapl BEIYUCICHUS UHIEKCA.

OpHoponHas kpaeBasi 3ajada Pumana ans aHanuTUdecKuX (QYHKUIUH B OAHOCBA3HBIX
o0macTsax U MeToj ee peuleHus. 3agaya o ckauke. OgHOpoaHas 3agada PumaHa um meron ee
pelIeHus B KJIaccax OrpaHMYEHHBIX (MCUe3al0nX) Ha OECKOHEYHOCTH ()YHKITHA.

Heonnopoanas kpaeBas 3agada PuMaHa ais aHaIMTHYECKUX (YHKUUH B OJHOCBSI3HBIX
obnactsx u meto] ee pemeHus. [loctanoBka HeonHOpoaHOU 3amaun Pumana. Merton perieHus
HEOJHOPOAHOM 3amaun PumaHa B Kjlaccax OrpaHMYEHHBIX (MCYE3aroInX) Ha OECKOHEUHOCTH
(GyHKIHI.

CuHrynsapHbsle HHTErpaibHble YpaBHEHMs ¢ sapoM Komm u ux cBsA3b ¢ KpaeBoM 3amauei
Pumana. XapakTepucTH4eCKOe CUHTYIISIPHOE MHTETPaIbHOE YpaBHEHUE M METOJ €ro PEelIeHUs.
Teopems!l Herepa.

KpaeBass 3amaua I'mnbOepra i aHanIuTU4YeCKUX (QYHKIUN U METOAbl €€ pEeLIeHUS.
[ToctanoBka KpaeBod 3amauu [mibbepra JUIsl aHANUTHYECKUX (QYHKUUH B OJHOCBA3ZHBIX
obnactsax. Meron koHQOpMHOro oToOpakeHus mpu pemieHuu 3agadu ['mibbepra. O penieHun
3agaun ['mnsbepra B kpyroBeix obnactsax. O pemieHnn kpaeBbix 3a1au Jupuxie u Helimana ams
rapMOHUYECKHUX (PYHKIUH.

KommuiekcHele MeTonbl pemieHus KpaeBelx 3anad  Jupuxine u  Heiimana pns
rapMOHMYECKUX (QYHKIUI JBYX JEHCTBUTENBHBIX TIEPEMEHHBIX B €IWHUYHOM Kpyre.
[ToctanoBku KkpaeBbix 3amau Jlupuxne wu Heiimana Juig rapMoHMYecKuX (GYHKIMHA B
OJIHOCBSI3HBIX 00J1acTsX. CBSI3b rapMOHNYECKHUX (DYHKIUH ABYX J€UCTBUTEIbHBIX MIEPEMEHHBIX C
AHATUTHYECKUMH (PYHKIUSIMHU KOMIUIEKCHOTO MepeMeHHoro. Pemenne kpaeBbix 3agau JJupuxie
u Heiimana ang rapMoHMuYecKMX (YHKIMH Kak YacTHBIX ciy4yaeB 3aaauu [ mibOepra s
AHATUTHYECKUX (DYHKIIMH.

IIpenogaBarenanb
JIOKTOp (pr3MKO-MaTeMaTHuecKux Hayk, mpodeccop Pacymnos K.M.
b1.B./IB.03.02 CpeacrBa o0padoTku rpadguyeckoii nnpopmanuun

IInanupyemble pe3yabTaThbl 00y4eHHs 10 AUCHHUILIMHE



I1K-5. CnocoOeH nucnonab30BaTh Hay4YHbIE 3HAHUS B MPEIMETHOM 001acTu (MaTeMaTHKa)
B rmporecce (HopMUpPOBaHUS MPEAMETHON KOMIICTEHIIMHM OOYYalOIIMXCs B PaMKax pealn3alin
OCHOBHOI1 00111€00pa30BaTeNIbHOIN NPOTrpaMMBbl

ITK-7. CriocobeH MaTeMaTHYeCKH KOPPEKTHO CTaBHTh €CTECTBEHHOHAYUYHBIC 3a/1a4d M
KJIACCUYECKHE 3aJ]aud MaTeMaTHKH, CTPOTO JI0Ka3aTh YTBEp:KIEHHE, CHOPMHUPOBATH Pe3yibTar,
YBHJETH CIIEJICTBHS MOIYYEHHOTO PE3yJibTaTa

Copepxanue IUCHHUIIIMHBI

Ananutudeckre GyHKIUU KOMILJIEKCHOTO MEPEMEHHOT0 U UX CBSA3b C TAPMOHHYECKUMHU
(GYHKUUAMHU JBYX NEHCTBUTENBHBIX IIEpeMEHHbIX. O pa3IUyHbIX ONpPEEeICHHUSIX aHATUTHYECKUX
(GyHKIMH KOMILJIEKCHOTO TepeMeHHOro. YpaBHeHue Jlammaca um rapMoOHMYECKHE (QYHKIUH.
TeopeMsl, yCcTaHaBIMBAIOIIKUE CBS3b AHAINTHYECKUX (YHKLUH KOMIUIEKCHOTO IEPEMEHHOI0 U
TapMOHUYECKUX (PYHKITHI.

Knace ¢pyHkumii, yaosiaeTBopsoomux ycioButo I'enbaepa. ['nagkue, KycoyHO-TIaAKue U
AQHAJTUTHYECKUE KPHUBBIE HA KOMIUIEKCHOW IUIOCKOCTH M WX cBOHMCTBa. Kiaccel QyHKImit
C(L),CY{L) u Hu(L).

Nuterpan tuna Komwu u ero ocHoBHbIE cBOMCTBAa. OCOOBIN (CUHTYJISIPHBIN) UHTErpall ¢
aapoM Komm u ero Beruucnenue. Ilonstue nnarerpana tuna Komm u €ro OCHOBHBIE CBOMCTBA.
OcoObii (cUHTYJISIpHBIN) HUHTErpasl ¢ siapoM Kommu ero BerumcieHnue. ['paHUYHBIE CBOMCTBA
unterpana tuna Komm u ¢dopmynsl Coxoukoro-Ilnemenu. ®opmyssl obpaiieHus ocoboro
uHTerpaina ¢ sapom Komm.

OcHOBHBIE TEOPEMBI KOMIUIEKCHOTO aHAJIN3a, UCIIOJIb3yEMbIE B TEOPUU KPAeBBbIX 3a/ad.
Teopema 00 aHWIUTUYECKOM MPOJODKEHMM, Teopema JIMyBWIUIS, NPUHLMII CUMMETPUH,
IIPUHLIMI apTyMEHTA.

WNnnexc HenpepblBHOM (YHKIMH U ero BbluucieHue. [loHsATHe MHAeKca HenmpepbIBHON
(GYHKLUU ¥ €70 TeOMETPUYECKHI CMBICII. MeTO /bl BEIUMCIIEHUS] MH]IEKCA.

KpaeBas 3amaua Pumana juis aHanuTHuecKuX (QYHKIMM B OJHOCBSI3HBIX 00JacTIX M
METOJ| ee pemeHus. 3anada o ckauke. OnHoponHas 3azada Pumana. HeomHoponnas 3amaua
Pumana.

CuHrynspHbBIE HHTErpalbHbIE YPAaBHEHMS € siipoM KoM M uX CBS3b C KpaeBOil 3a1adyeit
Pumana. XapakTepucTH4ecKOe CUHTYIISIPHOE MHTETPaIbHOE YpaBHEHUE M METOJ €ro PeleHUs.
Teopems!l Herepa.

KpaeBas 3agmaua I'mnbOepra i aHaIUTUYECKUX (YHKUUH M METOJBl €€ pEeIlIeHUs.
[ToctanoBka KpaeBod 3amauu [mnbOepra I AaHAIUTUYECKUX (QYHKUUH B OJHOCBSA3HBIX
obnactsax. Meron koHQOpMHOro oroOpakeHus mpu pemieHuu 3agadu ['mibbepra. O penieHun
3agaun ['mipbepra B KpYyroBeIX oOnacTax. Meroabl pemieHus KpaeBbix 3amau [upuxie u
Hetimana 115t TapMOHUYECKUX () YHKITHA.

O HEKOTOpbIX MPWJIOKEHUSAX OCHOBHBIX KpPAaEBBIX 3aJa4 KOMIUJIEKCHOIO aHalIu3a.
KoMIutekcHble aHaIMTUYECKHE METOABI PEIIeHUs KpaeBblX 3anad [upuxme m Helimana s
rapmMoHndeckux QyHkuuil. [Ipunoxxenus 3anaun Pumana B Teopun ¢punbrpanuu. O6o0meHHas
3agava Pumana ais aHanuTHyeckux (PyHKUUN C BBIPOKIACHHBIMU SIAPAMHU.

IIpenogaBarein
JIOKTOp (PU3HNKO-MaTEMAaTUYECKUX HayK, pogeccop Pacynos K.M.

Bb1.B./IB.04.01Web-nporpaMmmupoBanue ¢ Hcnojab3oBaHueM TexHoaorun MVC

[Lnanupyembie pe3yJabTaThl 00yYeHHSs M0 THCIUTIIIHHE

IIK-6. CmocobeH WuCMONb30BaTh HAaydyHble 3HAaHUS B INPEAMETHOH  0OOJACTH
(nHbOpMaTHKa) B Tporecce (GOPMHUPOBAHUS MPEAMETHON KOMIIETEHIIMU OOYYalolmUXCs B
paMKax pealrn3aluy OCHOBHOM 00111e00pa3oBaTeIbHOM IPOrpaMMbl



I1IK-8. CrocobeH UCMOIb30BaTh COBPEMEHHBIE CHCTEMHBIE IMPOrpaMMHBIE CPE/ICTBA,
pa3pabaThIBaTh MOJICIUPYIONINE aJrOPUTMBI M PEaTN30BhIBATh UX Ha 0a3e S3BIKOB M IAKETOB
NPUKJIAJHBIX IIPOTPaMM MOJAETHPOBAHUS

ConeprxaHue U CHUTILTHHBI

[Tonstue o web-nporpammupoBannn. Texnonoruss MVC. BeG-nmporpammupoBaHHeE.
Mopnens, KOHTpoJUIEp, peacTasiaenue. Co3nanue npuwioxxkeHuil B rexunonoruu MVC B cpene CH#.
Core MVC.

Pa3paborka nmpunoxenuid B Texnonorun MVC. Co3aHue MpUIOKEHHUS B TEXHOJIOTUU
MVC. Co3nanue mnpoekra. Co3gaHue KOHTpOJUIEpa U MpeacTaBieHUd. MeToasl NeUCTBUUA U
napamerpsl. Pabora ¢ dopmamu. Ilogkmouenne k 6a3e maHHBIX. CTUIM3AIUS TTPUITOKCHHSL.
[Tarunamus. TectupoBaHue MPUITOKEHUH.

Mapupyruzanus. Onpenenenue mapupyrto. Pabora ¢ mapupyramu. O6mnactu B MVC.

Apropuzanus u ayreHtudxamus. ASP.NET Identity. ABTopu3auus yepe3 BHEIIHHE
cepBucel. Bammnamnus nonp3oBarens B ASP.NET Identity. IloarBepxxnerne Email 8 ASP.NET
Identity. [TontBepxnenue tenedona no SMS B ASP.NET Identity.

Pa6ota ¢ jQuery Ul u Busyansabivu dnementamu. jQuery Ul u Autocomplete. JqGrid B
ASP.NET MVC.

IIpenoxaBaresb
KaHAuIaT (PU3HKO-MaTeMaTHYeCKNX HayK, noueHT Kpucranuuckuii B.P.

b1.B./IB.04.02 Texunosoruun pazpa6orku UHTepHeT NpoeKTOB

[Inanupyemble pe3ybTaThbl 00y4eHHs MO AUCHHUILIMHE

[IK-6. CmocoOeH wuCHoNb30BaTh Hay4yHbIE 3HAaHUS B TMPEIMETHOM obmactu
(uadopmaruka) B mpoiecce (OPMUPOBAHMS TPEAMETHON KOMIETEHIIMHM OOYy4YaloluXcs B
paMKax peanan3alui OCHOBHOM 00I11e00pa3oBaTeIbHON MPOrpaMMbl

[IK-8. CrnocobeH HCIONb30BaTh COBPEMEHHBIE CHCTEMHBIE MPOTpaMMHBIE CPEJNCTBa,
pa3pabaThiBaTh MOJCTUPYIOIINE AJITOPUTMBI U PEAIM30BBIBATh MX Ha 0a3e SI3bIKOB U TAKETOB
MIPUKIIATHBIX TPOTPaAMM MOJIEIMPOBAHUS

Conep:xaHue TMCHMILIAHBI

Pa3paboTka KIMEHTCKMX MOOWJIBHBIX BHKETOB cpeactBamu  Visual Studio ¢
ucnonb3oBanueM Apache Cordova. CpenctBa Apache Cordova st pa3paOoTKH BHIKETOB B
Visual Studio. OO6wekthl ¢peitmBopka Cordova s gocTynma K pecypcaM MOOHIBHOTO
ycrpoiicTBa. YcraHoBka mabnmoHa Cordova - mpoekta B Visual Studio. CtpykTypa namok
mabmona. Co3manue u 3amyck npoekra Ha smyisarope Windows Phone u peanibHOM ycTpoiicTBe.
ApXHUTEKTYypa OIHO- © MHOTOCTPAHUYHBIX NTPHIIOKEHUH.

Cpenctea HTMLS nyst paGoThl ¢ TeKCTOM U MyJabTUMeaAna. VIcTOpus S3bIKOB pa3MeTKU
MOOWJIBHBIX YCTpOMCTB, HOBBIE d3neMeHThl s3pika HTMLS. Teru, yHacinenoBaHHbIE OT
NpeIbIIyIIUX Bepcuid, Hemojepx uBaemble Tern. OCHOBHas CTPYKTypa KOJAa pa3MEeTKU JUIs
MOOWIBHBIX ycTpoiicTB. Pa3merka n3obpaxenuil. OCHOBBI pabOThI C ayAHO- M BUICOJaHHBIMU B
aspike  HTMLS. Tekcroeii BBoA. Ccblikn W runepcchulkd. CCBUIKM IS YIIPaBJICHUS
(GYHKIMAMH MOOMIIBHOTO YCTpOMcTBa: Tele(OHHBIM 3BOHOK, OTChUIKa SMS-cooOrieHus,
no0aBJIeHNE KOHTAaKTa B CIUCOK KOHTAakToB. Ilonb3oBarenbckue aTpuOyTsl AaHHbIX. OTianka
HTMLS - pa3merku ajisl JOKaJIbHOTO KOHTEHTA C HCIOJIb30BAHUEM SMYJISATOPa MOOHIBHOTO
yctpoiictBa Windows Phone.

CSS B MobOunpHBIX paspaboTkax. Bepcum CSS. Ocobennoctu crnerudpukanuii CSS3.
Cnoco6sr mogkmoueHus CSS k mokymMeHTy. AHaTOMHs TaOJUIl CTUJICH: CEIIEKTOpP, CBOWCTBO,
3HayeHue. PopMmaTUpOBaHHE HIEMEHTOB IIOCPEICTBOM KiaccoB. MpaeHTH(HUKATOpBl U



MHOXeCTBEeHHbIE cenekTopbl. 3amanue nsera B CSS u CSS3. Ilpumepsl ¢dopmatupoBaHus
CTPaHUIl U UX TECTUPOBAHUS B AMYJIATOpPEe MOOUIILHOTO YCTPOICTBA.

JavaScript B MoOMIBHBIX pa3zpaborkax. [IpuHIMNBI co3manus JokamsHOTO JavaScript -
KOHTGHTa Ha MOOWIBLHOM YycTpoiicTBe. BcraBka JavaScript-koga B crpanunsr HTMLS.
[Tonws3oBarensckue pynkmun. [lepememenue xona JavaScript B daiin cuenapueB. OCHOBHBIE
CTPYKTYpHI si3bika JavaScript. Tunbl gaHHBIX UId NepeMEeHHBIX. Apu(pMETHYECKHE ONEepalru.
VYcnoable mnepexoasl. Llukisl. MaccuBbl. OObekTbl. CoObiTHA. OOpaOOTYUKH COOBITHIA.
O6paboTumk Kak cBOMCTBO teMeHTa. [IpocnymmuBanue snemenToB metosioM addEventListner().

OOMeH NMaHHBIMH MEXIy MOOWJIBHBIM BH/DKETOM KIMEHTa M CEPBEPOM. YIIpaBlICHUE
mporeccoM 0OMEHa JJaHHBIMH MEXAy MOOUIbHBIM BHkeToM Windows Phone u Be6-cepBepom.
O6bext XMLHttpRequest. Meroab! A1 HHUIMMPOBAHUS 3allpoca U yIpaBieHUs: UM. MeTo bl
GET u POST. OGpamenne Kk BeO-cepBepy A ModydeHus JaHHbIX. CBOMCTBA OTBETa cepBepa.
Obpamenne k BeO-cepBepy IJIsl OTIPABKH JaHHBIX. Bupryanbnas ¢popma FormData.

Pa3paboTka cepBepHbBIX ClIEHapUeB TMOPHAHBIX MOOWMIIBHBIX MPHUIIOKEHUN CPEeICTBAMU
ASP.NET. Texnonoruss ASP.NET WebForms nmns pa3paboTKd CEepBEpHBIX CIICHApHUEB.
[TpeumymiectBa ucnonb3oBanus. Uuctpymentsl Visual Studio co3ganust BeO-dopm. Ananuz
co3maHHON ctpaHuibl. Ter atpuOyroB crpanuibsl (@Page. JloGaBieHHe TEKCTa HA CTPAHUILY.
Onementsl ynpasneHuss ASP.NET. Jlo6aBnenue B mpoekt C#- kofa /Ui MOTy4eHUs TaHHBIX W3
3arnpoca KJIMEHTa U OTIpaBKHU KiIueHTy cooOuienus. Komnexknus Request. [lonyuenue naHHbIx oT
KIIMEHTCKOro MoounpHOro npmioxkenus Windows Phone mocpencTBom 31eMEHTOB yIipaBieHUS
(bopMBI.

Opranuzanusa aoctyna Kk 6aze maHHeix SQL Server Compact B cepBepHBIX CIEHApUAX
THOPHUIHBIX MOOMIIBHBIX TpHiiokeHui. MHpopmanus, oOpadbaTeiBaemasi CEpBEpHBIM CIICHAPHEM
ruOpuHOro MobuibHOro mnpuioxkenus. Jloctynm k 6aze nanubix cpenctBamu ADO.NET.
Hasnauenue nsnemenToB ympaBieHus gaHHbiMu DataSource. Ilonnepxkka B SqlDataSource
komana SELECT, UPDATE, INSERT, DELETE. BwusyanbHble 3J€MEHTHI YIpaBICHUS
npuBs3ku naHHbIX. OcobernHoctu SQL Server Compact. Coznanue 0a3bl TaHHBIX U3 CPebl BEO-
npoekTta. OtoOpakeHne uHpopManuu 0a3bl JaHHBIX B Opay3epe MOOMIBHOIO YCTpPOWCTBA.
OtnpaBka JaHHBIX KIMEHTY. /loOaBneHMe KIMEHTCKUX JaHHBIX B 0a3y JaHHBIX Ha CepBepe.
Hcnonws3oBanue cpencts C# st 1o06aBneHus JaHHbBIX.

IIpenoanaBarenan
KaHIuJaT TEXHUYECKUX Hayk, aoueHT T.A. CamoiinoBa

®T/.B.01 3d-MonennpoBanue B 00pa3oBaHNHU

Ilnanupyembie pe3yJbTaThl 00yUeHHUsI 10 TUCHHIIHHE

IIK-3. CnocobeH npuUMEHATh COBpeMEHHble WH(POPMAIMOHHO-KOMMYHUKAIIMOHHbBIE
TEXHOJIOTUH B YU€OHOM IpoLecce ISl JOCTHKEHUS TUTAHUPYEMBIX PE3YJIbTaTOB 00yUeHUs

[IK-6. CmocoOeH wWCHoONb30BaTh Hay4YHbIE 3HAaHUS B TPEIMETHOM oOmactu
(uaopMmaTHka) B mpouecce (HOpPMUPOBAHHS MPEIMETHOM KOMIETEHIUH OO0YyYalomuxcs B
pamMKax peayim3aliiid OCHOBHOM 00IIIe00pa30BaTEILHOM MPOTPaMMBI

I1K-8. CrocobeH HCMONB30BaTh COBPEMEHHBIE CHCTEMHBIE IMPOrPAaMMHBIE CpE/ICTBa,
pa3palaThIBaTh MOJEIUPYIONINE aITOPUTMBI U PEalN30BbIBaTh X Ha 0a3e SI3bIKOB U MAKETOB
MPUKJIATHBIX TPOTPAMM MOJIEIUPOBAHHS

Conep:xaHue THCHUILIUHBI

OcHoBsl 3D MonenupoBanus u 3D neyatu. MaremaTuyeckue OCHOBBI MOJICIIMPOBAHUSA.
0O0630p 3D pemakTopoB, MOAXOMSAIIMX IS HCIOJIB30BaHUS B 00pa3oBaTeNbHBIX Iemsx 3D
MojenupoBanue B oOpasoBarenbHON oOnactu "MHdopmatuka" m "Texuomoras". [lpuHIubI
pabotel 3D penakTopoB, reOMETPUUECKUE MPUMHUTHBBI, PEIAKTHPOBAHUE TEN U MOBEPXHOCTEH.



OcuoBel 3D mewaru, 00JacTH NMPUMEHEHHs B OCHOBHOM M JIONOJHHUTEIBHOM OOpa3oBaHUU.
PaznoBugHoCcTH 3D npuHTEPOB JUIsl 00pa30BaTEIbHBIX YUPEKIACHHI.

3D penmakrop Tinkercad. Wurepdeiic u Bo3moxkHocTH penaktopa Tinkercad.
Hcnonp3oBaHue pegakropa B HaualdbHOW M cpefHell mikone. Pa3BuTue mpoCTpaHCTBEHHOTO U
WH)KEHEPHOTO MBILIUICHUS.

Bo3moxHOCTH UCTIOIB30BaHUS 17151 00yUEHUST MOJCIIUPOBAHUIO M KOHCTPYUPOBAHHUU.

B03M0OXXHOCTH HCTIONB30BaHUS BU3YAJIBHOTO S3bIKa MporpammupoBanus B Tinkercad.

3D penaktop SketchUp. MaTepdeiic u BosmoxxunocT penakropa SketchUp. PucoBanue u
penaktupoBanue ¢uryp. IIpeoOpasoBanuss ¢uryp, Tena BpalleHUs, CIOXKHBIE Tela.
Busyanu3zanuu, TEKCTYpbl, BUIEO.

Hcnonp3oBaHue penakTopa B cpelHel U crapiueil mkoiie. Pa3Butue crepeoMeTpuieckux
MPEJICTABICHUM, WHXEHEPHOTO MBbIIUICHU. BO3MOXHOCTH HMCHONIB30BaHUS M OOy4EeHUS
MOJIeNMpoBaHmio, KoHcTpyrpoBanuu. Pemakrop SketchUp B STEAM-o0pa3zoBanum, mu3aiine,
TBOPYECTBE M MEKIPEIMETHBIX MPOEKTaX.

3D neuars. VHXkeHepHbIE, MEXIPEIMETHbIE, TBOPUECKHE MPOEKTHI C MCIOIb30BAHUEM
3D neuatu. Bo3smosknoctu 3D nedatu B 00pa3oBaTeIbHOM pOOOTOTEXHHUKE.

IIpenoxaBaresb
KaHJIuAaT egarornyeckux Hayk, nouneHt Camapuna A.E.

DT/.B.02 O0pa3oBaTesibHAsA pOOOTOTEXHUKA

Ilnanupyembie pe3yJbTaThl 00yYeHHs N0 JHCIHUIIIMHE

[IK-3. Cnoco0eH NpuUMEHSATh COBpEMEHHbIE HHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIE
TEXHOJIOTUH B YU€OHOM IpoLecce IS JOCTHKEHUS TUTAHUPYEMBIX PE3y/IbTaTOB 00yueHUs

[IK-6. CmocoOeH wuCHoNb30BaTh Hay4yHbIE 3HAaHUS B TMPEIMETHOM obmactu
(uH(opMaTHKa) B mpouecce (HOPMUPOBAHUS MPEIMETHON KOMIETEHIMH OOy4YarolMXcs B
paMKax peanan3alui OCHOBHOM 00I11e00pa3oBaTeIbHON MPOrpaMMbl

ITIK-8. CrocobeH uCMONB30BaTh COBPEMEHHBIE CHCTEMHbIE IMPOrPaMMHBIE CpE/ICTBa,
pa3pabaTbIBaTh MOJEIUPYIOIIAE aJTOPUTMBI U PEANM30BBIBATH MX Ha 0a3e S3BIKOB M IAKETOB
MIPUKIIATHBIX TPOTPAMM MOJIEIIUPOBAHUS

Conep:xaHue TMCHMILIAHBI

PoGororexnuka B oOpazoBaHuu. CoBpeMeHHble TeHIEHIMHU. Vctopus mOsBIECHUS
tepmMuHa «PoOot». HMcropusi pa3BUTHS POOOTOTEXHUKU: OT MPOCTEHIIMX MEXaHU3MOB K
caMoOmIporpaMupyeMbIiM  ycTpoiicTBaM. (CTaHOBIIEHHE O0O0pa30BaTEIbHOM POOOTOTEXHUKH B
Poccun u 3a py6esxom. PoboToTexHuka B o0pazoBarenbHOi obnactu «TexHonorusy. [puHums
(GYHKIIMOHUPOBAHUSI KOHCTPYKTOPOB JUIsl 00pa3oBaTeabHOM poOOTOTEXHUKH. PasHoBHIHOCTH
KOHCTPYKTOPOB U1l 00pa30BaTEIbHOM POOOTOTEXHUKH.

OcHOBHBIE BUIBI pOOOTOTEXHUYECKUX KOHCTPYKTOpOB. KoHcTpykTop LEGO Mindstorms
u ero Bo3MoxHocTH. CoctaB koHcTpykTOopa. PasHoBumHoctn NXT, EV3. Bo3moxkHoctn s
(bopMUPOBaHUS MHXKEHEPHOW M TEXHOJIOIMUYeCKOH KyinbTypbl. Cpeapl HMporpaMMHUpOBaHUS -
O510yHast, TEKCTOBASI.

CBoOognast pobOororexnmka Scratchduino. CoctraB kommiekTa. Bo3mokHOCTH
nabopatopun u PoGomnardopmel. Cpena mporpaMMmupoBaHusi. Bo3sMOXKHOCTH MCHONIB30BaHUS
Uist 00y4eHHs TPOrpaMMHUPOBAHUIO U B NMPOEKTHOM NEATEIbHOCTH B HAYallbHOM W cpemHei
LIKOJIE.

PoGororexnuka Ha 6aze Arduino. [lpuniun dopmupoBanus 00ydaromero KOMIUICKTA.
Pabora ¢ uudpoBeiMu, MMM wu anamoroBeiMu mopramu. Mcmonb30BaHWE [aTYMKOB U
ynpasieHue IBrxkeHneM. Cpepl IporpaMMUPOBAHHUS - OJIOUHBIE U TEKCTOBBIE.



HWcnonk3oBanue

KOHCTPYKTOPOB ~ Ha  pa3HBIX JTamax OOyYeHHUS:
IIPOrPAMMUPOBAHUIO, MEKIIPEIMETHBIE IIPOECKTHI, UCCIEA0BATEIbCKAS AEATEIBHOCTb.

oOyueHue

CopeBHoBarenbHasl POOOTOTEXHUKA. Pa3BHBAIOMIMIA W BOCHUTBHIBAIOIIUN ITOTCHIIHAT
COpPEBHOBATENIbHOI JesTeNIbHOCTH. Buapl kKoHKypcoB u (opmarbl ydactus. OCHOBHBIE THUIIBI

3aJIaHUH.
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