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1. Mecto mucummiuebl B cTpykrype OIl

Huctumuinna «/luddepenunanbaas reoMeTpuss U TOIMOJOTHS» OTHOCHUTCA K JAUCHUILTHHAM
oOsi3arenbHOM uyacTu. OHa u3ywaercs B 4 ceMecTpe W SBISETCS OJHOW M3 OCHOBHBIX JUCHUIUIMH
IIUKJIa, TaK Kak T.K., B OCHOBHOM, 3aBEpLIA€T I'€OMETPUYECKYI0 4acTh MaTeMaTH4ecKoro Oioka
HOJTrOTOBKH IO MPOrpaMMHUpOBaHuUI0 OakanaBpa 1o HampasieHHIo «llemarorndeckoe obpasoBanue (c
IBYMS IPO(HISIMU TIOATOTOBKI.

[Tpu n3ydyeHun NaHHOW MUCHUIUTMHBI HEOOXO MBI KOMIIETEHIIMH CTYJCHTOB, C(POPMHUPOBAHHBIC
IIpU U3YYEHUU TaKUX JUCLMIUIMH, Kak: «MareMaTH4ecKUil aHanu3», «AHaIUTHUYECKas T€OMETPUs,

«JIuneiinas anrebpa» u ap.

I/I3yquHe KypCa OCHOBAHO Ha TPAaAWLMOHHBIX MCTOAAxX BBICIIICH IIKOJIBI, a TaK¥XC TECHOH
B3aMMOCBA3H CO CMCIKHBIMU KypCaMHU.

2. [lnanupyemble pe3yJibTaThl 00y4eHHUs MO TUCIUIJIHHE

Komnerenuus NuaukaTopbl 10CTHKEHUS
OIIK-8. CriocoOeH | 3HaTh:  00BEKT, MpEIMET, OCHOBHbIE  KaTErOpUM,  IPHUHIIMIIBI,
OCYIIECTBIIAT 3aKOHOMEPHOCTH, CTPYKTYpY TENarormueckodl HayKH; CYIIHOCTB,
Me/IarOTHYECKYIO CTPYKTYPY, JOUHAMHKY IEJIOCTHOTO  MEIaroru4eckoro  Iporecca;

JeITEeILHOCTE Ha OCHOBE
CIICOHUAJIBHBIX Hay‘IHI)IX
3HAHUH

COCTOAHUC W TCHACHLIUH PA3BUTHUA OTCUYCCTBCHHBLIX W MCKIAYHAPOAHBIX
NIIeJarortdyeCKux M IICHUXOJIOTHUYECKHUX HCCHeHOBaHHﬁ; METOO0JIOTHIO
Ne1IarOrMYeCcKOro UCCIeJ0BaHuUs; 0COOEHHOCTH, JIOTHKY, 3aKOHOMEPHOCTH,
(hopMBI, METOZIBI W CPEJICTBA Tporecca OOyUYeHUsI U BOCIIUTAHUS; OCHOBBI
TICUXOJIOTUH JIMYHOCTU, OCHOBHBIC TCOPETHUIYCCKUEC MMOAXOAbI K TIOHUMAHUTO
(i)eHOMeHa JIMYHOCTH, MMO3HAaBAaTCJIbHBIC  TPOLECCCHI, nux CBOfICTBa,
3aKOHOMEPHOCTH W pOJb B  HHTEIUIEKTYAIBHOM W TBOPYECKOU
NeATeNbHOCTH; OOIIETEOPETUYECKHE OCHOBBI METOJUKHU IPENoAaBaHUs
npeaMmera B 00beMe, HEOOXOIMMOM JJIsl OCYIIECTBICHUS NEe1arornueckon
NEeATeNbHOCTH;  CTpOE€HHMEe M (QYHKIMM  OpraHu3Ma, OCHOBHbBIE
3aKOHOMEPHOCTH Pa3BUTHUSA 4EJIOBEKa; O0O0IIME 3aKOHOMEPHOCTH U
BO3pAaCTHbIE OCOOEHHOCTH  (DYHKIIMOHMPOBAHUS OCHOBHBIX CHUCTEM
OpraHu3Ma Y4YalluXcsl; TUTMEHHWYecKHe TpeOoBaHMs K OpraHU3aluu
o0pa3oBaTeIbHOTO  IpolLecca U TUTHEHY  y4eOHOro  mpoliecca;
UHCTPYMEHTAJIbHbIE CPEICTBA UH(YOPMALIMOHHBIX TEXHOJIOT M.

YMeTh: IPUMEHATh TEOPETUYECKUE 3HAHHSA B PELICHUU IEJarOrH4eCKuX
3a/1a4; IUIAHUPOBATh, MPOEKTUPOBATH M OCYIIECTBIIATH IE€JArOTMYECKUN
IPOIIECC B PA3IMUHBIX TUIIAX 00pa30BaTENbHbIX YUPEKICHUN; ONPEACIIATh
CTPYKTYPY U METOJOJIOTHIO IIPOBEIACHMSI NIEJArOTHYECKOTO HCCIICIOBAHUS;
aJIeKBaTHO LIEJsIM BBICTpauBaTh y4eOHBIM M BOCHMTATENBHBIA MpOILECC,
BbIOMpas COOTBETCTBYyIOLIME (OpPMBI, METOIbl U  CpPEACTBA  €ro
OCYILIECTBIIEHUS; MCIIOJIb30BaTh B IIENArOTMYECKON JAEATEIBbHOCTH U
MEXJINYHOCTHOM B3aMMOJCHCTBUU COBPEMEHHBIE JNOCTUKCHUS
IICUXOJIOTUYECKOM HAayKH; Y4YUTBIBaTh BO3pacTHble (DU3HOIOrHYECKUe
O0COOEHHOCTH Y4YalllMXCsl B IE€JaroruyeckoM mpoliecce; HCIOIb30BaTh
UH(POPMAaLMOHHBIE TEXHOJOTHH ISl pelIeHus Tpo(ecCHOHANbHBIX 33/1a4.
Baagerb: kareropuanbHbIM = anmaparoM — [EJarorMYeCcKOM  HAyKU,
HaBBIKAMU PEIICHUS MeAaroruyeckux 3aaad; crnocodamMy IIaHUPOBAaHUS U
OCYIIECTBIIEHHUs] 00pa30BaTENBLHOIO Ipolecca; CHocoO0aMu IMPOBEACHUS
HeJarOrMYeCKOro 3KCIepUMeHTa; GopMaMi M METOJaMHU OCYILECTBICHHS
yuyeOHOIl M  BOcCHUTaTeNbHOW paldoThl; MNpUEeMaMH U METOAAMHU
IICUXOAUAarHOCTUKH JINYHOCTH, U3y4eHUS ocoOeHHOCTEl
npoheccuoHaIbHOU JeATEINbHOCTH; HaBbIKAMU OpraHu3anuu
MIEJarOTUYECKOM  JEATEIbHOCTH C TO3ULUUN COXpPaHEHUs 3I0pOBbS;
MeToJaMH  MPO(WIAKTUKA HapylIeHHH (u3M4eckoro pasBUTHS U
TIOBBIIICHUS AJAlTallMOHHBIX PE3€pPBOB OPraHM3Ma; METOJAaMU OKa3aHHUs




MIePBOIA TOBpaueOHOM TTOMOIIIH; METOJaMH TPUMEHECHHSI NHPOPMAITMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJIOTHIA B 00pa30BaTEIBHOM TpoIiecce.

IK-5. Cnocoben
UCTOJB30BATh HAy4YHBIE
3HaHUS B IIPEAMETHOU
oOmactu (MaTremMaTuka) B
nporuecce

3HaTbh: COBPEMEHHOE COCTOSIHUE U IEPCIEKTHBBI Pa3BUTUS MaTEMaTHUKU
Kak yd4eOHOM JUCIUIUIMHBI, HANpaBICHUS PA3BUTHA  IIKOJIHHOTO
MaTeMaTU4YeCKOTO 00pa30BaHUs, TEOPETUUYECKUE OCHOBBI OOydEHUS
MaTeMaTHKe, MPUHIUIBI TOCTPOCHUS METOJNYECKON cUCTeMbl OOydYeHUS
MaTeMaTUKEe, OCHOBHBIE JIMHUU NIKOJBHOTO Kypca MAaTeMaTHKH, HX

(dbopmMupoBaHHS CTPYKTYpY, COJCp’KaHUE U POJIb, STArbl (POPMUPOBAHHUS MATEMATUIECKUX
IPEeIMETHOM HOHATHH, METOJMUECKHUE MTOAX0/Ibl K U3YYCHUIO OCHOBHBIX T€M MIKOJIHHOTO
KOMIETEHIUH Kypca MaTeMaTHKH;
oOyJaromuxcs B paMKax | YMeThb: aHAITM3UPOBATh " MHTEPIPETHPOBATH COJIepKaHHe
peanu3alii  OCHOBHOW | MaTeMaTHYECKUX TOHATHH, TeopeMm, 3ajad, pa3padaTeiBaTh (parMeHTHI
00111€00pa30BaTEIbHON | YPOKOB,  OPraHW30BBIBaTH  OOpa3oBaTelIbHBIM  mpolecc  oOydeHus
MIPOTPaMMBI MaTeMaTUKe, KOHCTPYHPOBATh METOAWKY BBEACHHUS TOHATHH, W3ydeHHUS
TEOpEeM, PELIeHHs 3a/1a4;
Bnagerb:  OCHOBHBIMM  TpUE€MaMH  OpTaHU3AIMU  JIESITEIHHOCTH
IIKOJIFHUKOB 0 HM3YyYEHHWI0O MAaTeMaTUKH, HaBBIKAMH pa3pabOTKH
METOJMKH W3Yy4YeHHS YACTHBIX BOINPOCOB OOYYEHHUS MaTeMaTHKe,
HCCIIeIOBATENIbCKUMH METOIaMU B TPO(ECCHOHATILHON JIeSITEIbHOCTH.
K-7 CriocoOeH | 3HaTh: 0a30Bbl€ MPUHLUIBI OCTAHOBKM €CTECTBEHHOHAYYHBIX 3aJay U
MaTeMaTHYeCKU KJIACCHYECKHUX 3a7a4 MaTeMaTHKH, ONpEACTICHHUS OCHOBHBIX TOHSATHUA H
KOPPEKTHO CTaBUThH | JIOKA3aTEILCTBA TEOPEM IO OCHOBHBIM Pa3JielaM MaTeMaTHKH,
€CTeCTBEHHOHAYYHBIC YMerh: pemate OCHOBHBIE THIBI MaTeMAaTHYECKUX 3a/ad, J10Ka3aTh
3alaud M KJAcCHYEeCKue | yTBepXAeHHe, chOpMyINpOBaTh PE3yabTaT, YBUAECTh €T0 CIEICTBUS;
3aJjauu MaTeMaTuky, | Biaagerb: mEepBUYHBIMM HaBbIKAMU INPUMEHEHHS MaTEMaTH4eCKOro
CTpOro JI0Ka3aTh | almapara K peIIeHUI0 KOHKPETHBIX 3aJad W3 Ppas3iIUyYHBIX oOnacTeit
YTBEpXKJICHHE, MPUKIJIAJAHON MaTeMaTUKUA U HH(QOPMATHUKH.
chopMyIMpOBaTh
pe3ynbTar, YBUJIETh

CIIEICTBUS TOJTY4EHHOTO
pe3ynbpTara

3. Conep:kaHue QM CHUNINHbBI

1. Tomousioruyeckoe mpocrpancTBo. OnpenesieHrne TOMOJOTMYECKOro IMpocTpaHcTBa. [Ipumepst.
TpuBuanpHas U TUCKpPETHAsI TONOJOTUU. MeTpuueckrue mpoCTPaHCTBA.

2. Kiaaccupukaumsi TodeK, CBSI3AHHBIX € IPOU3BOJbHBIM MHOKECTBOM TOIIOJIOTHYECKOI0
npocrpancrBa. BHyTpeHHHe, BHeEUIHHE, TpaHWYHbIE TOUYKH. TOYKM TNPUKOCHOBEHHUA. bazuc
TOMOJIOTUYECKOTO MPOCTpaHCcTBA. CBI3HOCTD, OTIETUMOCTh, KOMITAKTHOCTb.

3. OroOpakeHUs] TOMOJOTHYECKHUX TMPOCTPAHCTB.

HenpepoiBubie oTobpaxenus. Kpurepuit

HenpepbIiBHOCTH. M30MOpdu3M 1 romeoMophu3M.

4. TloHsiTUsl TUHUH, OOLIKHOBEHHON M 0c000i TOYKM JUMHHUHM. BexTopHas QyHKIuUS CKanspHOTO
apryMmeHra u ux cpoiicraa. [Ipocreiimne u 3nemenTapHele auHuy. ['agkue inHun.

5. DuemeHTHI compoBoxaawiiero Tpexrpaninka ®pene. ®opmyasl ®Ppene. KacarenbHas x
kpuBoii. Illects >1eMeHTOB conpoBokaarouero tpexrpanuuka @pene. Gopmynsl Opene.

6. KpuBM3HBI M Kpy4YeHMsi NPpHM NPOU3BOJbHOI mNapamerpu3auuu JuHMU. EcrecTBeHHas
napamerpusanus. Bexrop kpuBu3Hbl. Pagnyc kpuBusHsl. [lonsTHE O KpydYeHUN.

7. Tlonsitusi noBepxHocTu. KpuBosiMHeliHble KOOpPAMHATHI HAa moBepxHocTH. [Ipocreiimas u
3JIeMEeHTapHas MoBepXHOCTH. OOBIKHOBEHHBIE U 0COObIE TOUKU TTOBEPXHOCTH.

8. KacarejibHasi MJIOCKOCTbL M HOPMAJIb K MOBEPXHOCTH. YPaBHEHUS KacaTeNbHOW IIOCKOCTH U
HOPMAaJIA K HEKOTOPBIM IIOBEPXHOCTH. [Ipumepsl.

9. IlepBas xkBaapaTu4yHas (opMa noBepxHocTu. OrpenesneHue NEPBOIl KBAIPAaTHUHOU (OPMBI
IIOBEPXHOCTU. MeTpuuecKue 3a1auu.




10. Bropas kBagparuuHasi ¢opma mnoBepxHocTH. [loHsiTHE O BTOpOIl KBaapaTuyHOW (opme
noBepxHocTd. HopmanpHast kpuBu3Ha. MHIukarpuca KpuUBU3HBI INOBepXHOCTU. IloHsTHE 00
SIUTMIITUYECKON, MapabOJUYecKol W TUNEpOOIMYECKOW Touykax. [ JaBHBIE HaNpaBICHUS
oBepxHOCTU B Touke. Teopema Ponpura. Cpeansis 1 rayccoBa KpUBU3HA.

11. Buyrpennsis reomerpusi nopepxsoctu. Teopema I'aycca. I3oMmerpuueckue MNOBEPXHOCTH.
Nzrubanue mosepxHoctu. I'eonesnueckue nuann. Teopema ["aycca — bBonne.

4. TeMaTH4YeCKHii MJIaH

Ne Paszpnensr n Bcero DopMBbI 3aHATHI
/11 TEMBI YacoB | JICKIIUHU | MPAKTUYECKHE | CaMOCTOSTEIbHas
3aHSTHS pabota

1 | Tomosorn4eckoe mpoCTPaHCTBO. 18 4 6 8

2 Knaccudukarus Touyek, CBI3aHHBIX C
MIPOU3BOJIEHBIM MHOXecTBoM | 18 4 6 8
TOTIOJIOTMYECKOTO TPOCTPAHCTBA.

3 | OrobpaxeHus TOTIONOTHYECKHX | o 6 6 8
MIPOCTPAHCTB.

4 Ilouatuss nuHUH, OOBIKHOBEHHOM MU

. 12 2 2 8

0C000#1 TOUKH JTUHUH.

5 OneMeHTEI COTPOBOK/IAFOIIIETO
TpexrpanHuka @pene. Dopmynsl | 14 4 2 8
OpeHe.

6 | KpuBu3abl W  KpydeHHsS  TIpH
MIPOM3BOJILHOM napamerpuzanuu | 12 2 2 8
JIUHUM.

7 [Tonsatus MMOBEPXHOCTH.
KpuBoymnuelinple  koopauHaTel Ha | 12 2 2 8
MTOBEPXHOCTH.

8 | KacarenbHas miaockocTh U HOpMalb K 10 2 2 6
MTOBEPXHOCTH.

9 [TepBas KBaJpaTUYHas dbopma 10 2 2 6
MTOBEPXHOCTH.

10 | Bropas KBaJpaTUyHast dbopma 10 5 5 5
MTOBEPXHOCTH.

11 | Bayrpenuss reoOMETPHS 8 5 3 5
nosepxHoctu. Teopema ["aycca.

UTOI'O | 144 32 32 53+27

5. Buabl o0pa3oBaTeibHOM AeSITeJIbHOCTH
3aHATHA JeKIHOHHOT0 THIIA

1-2. Tonosnoruyeckue W MeTpuueckHe mnpocTpaHcTBa. OnpeneneHue TOMOJIOIHYECKOro
npocTtpaHcTBa. [Ipumepsl. TpuBuanbHas M JUCKpPETHas TOMOJOTMU. MeTpUYecKue MpOCTPaHCTBA.
Tononorus, ”HAYIIMPOBaHHAs METPUKON. 3aMKHYTbIE MHOKeCTBA. CBOMCTBA 3aMKHYTBIX MHOXECTB.

3-4. Knaccupukanus ToYeK, CBA3aHHBIX ¢ MPOU3BOJbHBIM MHOKECTBOM TOIOJOTHYECKOI 0
npocrpancrBa. Ilonsitusi 0asuca TOMOJOrMYeCKOro NPOCTPAHCTBA. BHyTpeHHME, BHEUIHME,
rpaHnyHble TOUYKWU. Ilpumepel B pasimuHbIX Tomojorusx. Touka mnpukocHoBeHus. [lonstue o
3aMbIkaHMM. ba3uc Tomosornyeckoro mpoctpaHcTBa. [Ipumepbl 6a3ucoB B pa3inUyHBIX TOMOJOTHSX.
CBSI3HOCTB, OTZIENTMMOCTh, KOMIIAKTHOCTB. TeopeMa O MOJIydEHUH CBSI3HBIX MHOKECTB.

5-7. OTOOpakeHUs1 TOMOJIOrHYecCKHX NpocTpancTB. HenpepoiBHble 0TOOpakenusi. Kpurepuii
HenpepbiBHOCTH. ['omeomopdusm. [Ipumepst. Kontpnpumepst. [lpeamer ronoioruu.




8. IlousiTUsl TUHUHU, OOBLIKHOBEHHOIi M 0c000¥ Touku JuHun. ['1aakue Junun. BexropHas
(GyHKIUS CKATSIPHOTO apryMeHTa (HempepbIBHOCTh U AuddepeHunpyeMocTs B TOUKe, HE00X0AUMOE U
J0CTaTo4yHoe YycinoBue nauddepeHnupyeMoctd, npaBwia guddepenuuposanus). Ilpocreiimme u
snemeHTapuble JuHUM. [lonstne o nmuaum (kpuBoil). Ilpumepsl. IloHsiTHe 00 OOBIKHOBEHHOH U
0c000i1 Toukax auHUU. [ magkue muauun. [Ipumepst.

9-10. DJemeHTHI CONMPOBOkKAAOIIEr0 TpexrpanHuka ®pene. @opmyasl Ppene. Teopema
O CYILECTBOBAaHUHU KacaTeIbHOM K KPHUBOW. YpaBHEHMs KacaTelIbHOW Ul pPa3IMYHBIX CIOCOOOB
3amanus kpuBoi. [lnuna nyru. EcrectBeHHas napamerpusanus.Bektop kpuBusHel. KpuBusHa nuHum.
Pamuyc xpuBusHbl. HeoOxonumoe M J0CTATOYHOE YCIOBHE JMHUM OBITH MpPOCTEHIIEH. DIeMEHTHI
conpoBoxaaroniero tpexrpanauka @pene. [lonarne o kpydennu . Popmyiisl OpeHe.

11. KpuBu3HBI U KPyYeHHUSs] IPU POM3BOJIbLHOM MapamMeTpu3anum JuHuHU. [lnockas kpusas.
Beluncnenue KpuBU3HBI U KPYUYEHUS B IPOU3BOJIBHON napamerpu3annu. BuHroBas nunusa. KpususHa
1 Kpy4eHHE BUHTOBOM JIMHUMU.

12. MousTus noBepxHoctu. KpuBoyimHelinble KOOPAMHATHI HA MOBEPXHOCTH. BekropHas
GyHKIMS JBYX CKaJIIpHBIX apryMeHToB (0030p). Ilpocteifas u snemMeHTapHas MOBEPXHOCTH.
[Tonatue 006 OOBIKHOBEHHOW W 0CO00M TOYKax MOBEpXHOCTH. [loHATHE O TPOCTON TMOBEPXHOCTH.
I'magxue noBepxHocTu. CucTeMa KpUBOJIMHENHBIX KOOPAMHAT HA IOBEpXHOCTH. [Ipumepsl.

13. KacareabHasi IJIOCKOCTH M HOpPMaJb K moBepxHocTH. KacatempHas IJIOCKOCTh W
HOpMaJIb K IIOBEPXHOCTH. YPaBHEHHsI KacaTelIbHOM IUIOCKOCTH M HOPMaad K HEKOTOPBIM
ITOBEPXHOCTSM.

14. TlepBas xkBagpaTtuyHas ¢opma mnoBepxHocTu. OrnpeneneHue NepBON KBaJApaTUUHON
dhopmel moBepxHOCTH. [IprMepsl. MeTpudeckue 3a1a4uu: 1) BEIYUCICHHUE JITUHBI IyT'U TJIAJIKOW JIMHUH,
JeXaleld Ha MOBEPXHOCTH; 2) BBIUMCICHHE YIila MEXAY ABYMS IJIaJKUMH JIMHHUSIMH, JISKAIIUMU Ha
MOBEPXHOCTH M HMEIOIIMMHU OOIIYI0 TOYKY; 3) BBIUMCICHHME IUIOMAAN TIAAKOW KOMITAKTHOM
MTOBEPXHOCTH.

15. Bropas kBajgpaTuuyHasi (popmMa noBepxHocTu. [loHsATHE O BTOPOH KBaapatuyHOU (hopme
noBepxHocTH. HopmanbHas KpUBU3HA, HOPMAJIBHOE CEYEHHE MOBEPXHOCTH. MHAMKATpHCca KpUBU3HBI
noBepxHocTH. [loHATHE 00 AMIMNTHYECKON, MapaboIUYecKol, TUIepOOInIecKOd ToYKaxX. [ aBHBIE
HanpaBJI€HUs TOBEPXHOCTH B Touke. Teopema Poapura. ['maBHbIe KpuBH3HBI TOBEpXHOCTHU. [ToHsTHE O
JMHUAU KpuBHU3HBL. CpenHss U rayccoBa KpMBH3HBI NOBEPXHOCTU. [IpuMepbl moBepXHOCTEN BpaIleHUs
MTOCTOSTHHOM MOJTHOM KpuBHU3HBL. YacTHbIe ciydaun (chepa, nceaocdepa). [Ipsmoit renukoun.

16. BuyTpeHnssi reomeTpusi mnopepxHoctu. Teopema I'aycca. I'eoie3nyeckasi KpuBHU3HA HA
NMOBepPXHOCTH. BHyTpeHHss reomerpusi noBepxHoctu. Jepusanuonnsie ¢popmynsl. Teopema ["aycca
(rayccoBa KpHBH3HA Kak 00BEKT BHYTpeHHEN reometpun). M3omerpruyeckue nosepxHoctu. OcHOBHAS
TeopeMa B F€OMETPUU HU30METPUUYECKUX NOBepXHOCTeH. IIpumepbl M30MeTpuYecKux MOBEPXHOCTEM.
[Tonsitre o u3rubanuu nosepxHoctu. [Ipumep u3rudanus noBepxHoctu. 'eonesnyeckas KpUBU3HA HA
nosepxHoctu. ['eoneznueckue nuuun. Teopema ['aycca - bonne.

3aHATHA CEMHMHAPCKOI0 THIIA

IIpakTnueckoe 3ausitue Ne 1-3. Tononocuueckoe npocmpancmao.

HeO6XOI[I/IMO 3HATb OIPEACICHUC TOIMOJIOTUYCCKOTO IMPOCTPAHCTBA, YMCTh IIPUBOAUTDH ITPUMCEPbI
(TpI/IBI/IaJIBHaH, JAUCKPCTHAA, €CTCCTBCHHAS, KOHLIICHTPUUICCKAA TOHOJ'IOFI/II/I).

IIpakTuuyeckoe 3ansitue Ne 4-6. OcHosHble nOHAMUA MONOIO2UYECKO20 NPOCMPAHCMEA.

HeoOxoanMo 3HaTh ompeseneHuss BHYTPEHHEW, BHELIHEH, TPaHUYHOM TOYeK, BHYTPEHHOCTH,
BHEIIHOCTH, TPAHUIBI MHOXKECTBA. Y METh MPUBOUTH IPUMEPHI B PA3TUYHBIX TOIOJIOTUSX.

IIpakTuuyeckoe 3ansitue Ne 7-9. Henpepvignocms u comeomoppusm.
HeobxomuMo 3HaTh ompeneneHUE HENPEpPhIBHOIO OTOOpa)xeHHs, ToMeoMopdusMa, YMETb
MPUBOJIUTh TPUMEPHl M KOHTPIPUMEpPHI. 3HATh JOKA3aTENbCTBO HEOOXOAMMOTO U JIOCTATOYHOTO
MpU3HAKa HEMPEPHIBHOCTU OTOOPaKEHUS B TOUKE.



IIpakTHyeckoe 3ansaTHe Ne 10. Bekmopnas @ynkyus 001020 u 08YX CKANAPHLIX AP2YMEHMOB.
Heo0xoauMo 3HaTh omnpeaeneHrs BEKTOPHONH (QYHKIUS OJHOTO U JIBYX CKAJISIPHBIX apryMEHTOB
(merpepriBHOCTE ¥ AU dHEepeHIUpyeMOCTh B TOYKE, HEOOXOAMMOE U JOCTaTOYHOE YCIOBHE
maddepenuupyemocty, npasuia 1uddepeHIupoBaHus 1 T.11.).

IIpakTuueckoe 3ausaTue Ne 11-12. Drnemenmoi conposodicoaroueco mpexepaHHuxa.

Heo6xoauMo 3HaTh ONpEJeTeHne BCeX 3JIEMEHTOB COIPOBOKIAIOIIErO TpexrpaHHuka dpene u
UX YpaBHEHHS.

[pakTuyeckoe 3ansaTue Ne 13. Kpususna u kpyuenue Kpugoti.

HeoOxoanMo 3HATH omnpeneneHre KPUBU3HBI U KPYYEHHS, BBIBOJ (DOPMYINBI JUIS BBIYHACICHUS
KpPUBU3HBI W KpPY4YeHMS B €CTECTBEHHOM W IIPOM3BOJBHOM mapamerpu3auuu. [loHnMmars
T€OMETPHUUYECKHI CMBICI KpUBH3HBI, KpydeHHs. Dopmynbel OpeHe.

IIpakTnueckoe 3ansTue Ne 14. Kacamenvnas niockocms u HOpMais K NOBEPXHOCU.
Buviuucnenue xosghpuyuenmos nepsoii keaopamuyHou opmvl NOBEPXHOCMU.

HeoOxonnmo 3HaTh ompesiesieHHe MOBEPXHOCTH, CIIOCOOBI 3aJaHMs. YPaBHEHUsS KacaTelbHON
IUIOCKOCTH M HOPMajJM K TIOBEPXHOCTH. 3HATh OIpe/AeieHHe MepBOM KBaapaTHUHON (QOpMbI
MTOBEPXHOCTHU, (GOPMYJIbI ISl BBIYUCIIEHUS KOAPDUIIMEHTOB NMEPBOIl KBaAPaTUUHON (HOPMBI.

IpakTuyeckoe 3ansaTue Ne 15. Ilpunoscenue nepsoii keadpamuunou ¢hopmsl NOBEPXHOCMU K
peuieHuro 3a0au.

Heo6xomumo 3HaTh Tpu 3amayu: 1) BEIYHCICHUE JUIMHBI AYT'H HA TMTOBEPXHOCTH, 2) HAXOXJICHUE
yTJla MeKy KPUBBIMH Ha TIOBEPXHOCTH, 3 )BBIYHMCICHUE TIIOIIAAN 00J1aCTH MTOBEPXHOCTH.

IpakTuyeckoe 3ansaTHe Ne 16. Kpususnvi nogepxHocmu 6 0aHHOU MOUKe U UX BbIYUCTEHUE.
Heobxonumo 3HaTh mpaBuiia BBIYUCICHUS KPUBU3HBI U UX CBA3b ¢ KOd(hGUIIMEHTAMHU MEpBOU
KBaIpaTUYHOM (OPMBI TOBEPXHOCTH.

CamocTrosiTesqibHast padoTa

Texymas camocrosiTenpHas paboTa HampasjieHa Ha YrilyOleHue W 3akpelyieHue 3HaHuN
CTYIEHTOB M pPa3BUTUE MX IpaKTHYeCKMX yMeHui. OHa 3awitoyaercs B paboTe € JIEKLHOHHBIMU
MaTepualaMH, IOMCKe M 0030pe JMUTepaTypbl U 3JIEKTPOHHBIX HCTOYHHMKOB, HH(OpPManuu 10
3aJJaHHBIM TEeMaM Kypca, OIepexaroliell caMoCTOATEIbHOM paboTe, B U3y4EeHUH T€M, BBIHECEHHBIX Ha
CaMOCTOSTEJIbHYIO IPOPAOOTKY, HOATOTOBKE K Ja0OPATOPHBIM 3aHATHUSM.

CamocrosTenbHas BHeayAUTOpHAs paboTa CTYAEHTOB COCTOUT B:

e 1popaboOTKE JIEKIIMOHHOIO MaTepuaia, COCTaBIE€HHMM KOHCIEKTa JIEKIUH @0 Temam,

BBIHECEHHBIM Ha CaMOCTOSTEIILHOE U3YyUECHHUE;
®  BBINOJHEHUH JIOMAIIHUX 33 JaHUH.
Tembl 1J1s1 CAMOCTOATEIbHOI0 H3YYeHUSI

Mertpuueckue npocTpaHCTBa.
CBS3HOCTb, OTJETUMOCTh, KOMIAKTHOCTb.
N3omopdusm u romeoMophusm.
I'mangkue auHUM.
®opmyinsl Opene.
[TonsiTue 0 KpyueHHH.
OOBIKHOBEHHBIE 1 0COOBIE TOUKH MOBEPXHOCTH
Mertpuueckue 3a/1auu.
Wupukarpruca KpUBU3HBI TTOBEPXHOCTH.
10 CpenHss 1 rayccoBa KpUBHU3HA.
11. I'eone3nyeckue TMHUU.

wCoNoUR~WNE



6. KpnTeplm OLICHUBAHUSA PE3YJbBTATOB OCBOCHUA TUCHUIIJIUHDbI
6.1. OIIeHO‘lHLIe CpeacTea U KPUTEPUHU OLCHUBAHUSA NJIAA TeKyIlIeﬁ aTTeCTallun

KountpoJsbHnas padora
1. HaifTi s1eMeHTBI CONMPOBOKIAIOIIETO TPEXTPAHHUKA, KPUBU3HY U KPyUYE€HUE KPUBOM:

x =cos’t,
y=sin’t , t,=7x/4,
Z = COS2t.

2. Haiitu ypaBHeHHE KacaTeabHOM MJI0CKOCTU U HOpMaiu B Touke Mo(u =0, v=10), [ u II

KBaJIpaTUUHbIE (POPMBI, TAYCCOBY U CPEIHIOI KPUBU3HBI IOBEPXHOCTH

wmn

No ok

10.
11.
12.

13.
14.

x =(a+bcosu)cosv,
y =(a+bcosu)sinv,
Z=Dbsinu.

Kpurtepuu oneHMBaHNs KOHTPOJILHOMH padoThI
1. Hopwmsl onieHuBanus paboThI

Nen/m | CrpykTypHas 4acTh KOHTPOJIbHON pabOThI KosnuectBo 6ayuios (*)
1 [IpaBunpHO peanu3oBaH KaXKIbld METOJ 1 Oamn
perneHus
2 AHanus pe3ynbpTaToB 2 Ganna

(*) Bo3moskHa rpaganus B 0,25 Ganna.
2. IlIxama oreHUBaHUS PaOOTHI:

/1 OreHka KommmuectBo 0amioB
1 | OmmuHO 4,75-5
2 | Xopormio 3,75-4,5
3 | Y0BIETBOPUTEIHHO 3-3,5
4 | HeynoBieTBOPUTEIHHO MeHee 3

6.2. OnleHOYHbIE CPEACTBA M KPUTEPUN OLEHMBAHUS IS IPOMEKYTOYHOM aTTeCTALUH
Bomnpocsl Kk 3xk3aMeny

OmnpeneneHne TOMOJOrMYECKOro mpocrpancrsa. IIpumepel. Merpuueckue NIpOCTPaHCTBA.

Tomnonorus, MHAYUPOBaHHAS METPUKOU.

3aMKHYTbIE MHOXeCTBa. CBOMCTBA 3aMKHYTBIX MHOKECTB.

BHyTpeHHue, BHEIIHME, TpaHUYHble TOYKHM. [IpuMepbl B pa3IMUYHBIX TOMONOTUAX. TOYKH

IIPUKOCHOBeHUs. [IoHATHE O 3aMBIKaHUSAX.

basuc Tonosiornyeckoro nNpocTpaHcTsa.

Casi3HOCTB. Teopema 0 NOJIy4eHUH CBSI3HBIX MHOKECTB.

OTnenumMocTh, KOMIAKTHOCTb.

HenpepsiBable  otoOpaxkenus. ['omeomopdusm. Ilpumepsl. Kontpnpumepsl. Ilpeamer

TOIIOJIOT U H.

[Ipocteiimme snemenTapHble JuHUM. [loHsTne o nuHuMu (kpuBoit). IIpumepsl. [lonsTue 06

OOBIKHOBEHHOH U 0c000if Toukax nuHuu. ['naakue muauu. [Ipumepst.

Teopema o cyliecTBOBaHMM KacaTelbHOM. YpaBHEHHs KacaTeNbHOM AJIS pasiMYHbIX CIIOCOOOB

3a7aHUsl KPUBOM.

Jnvna nyru. EcrecTBeHHas mapaMeTpu3aLus.

Kpusnusna kpusoii. Tpexrpanuuk ®pene.

Kpyuenue xpuBoii (ompesnencHue, BbIYUCIECHHE B €CTECTBEHHOW mapamerpuzanuu). Gopmyiisl

Opene.

[Inockas nuHuA.

Beluncnenue KpuBU3HBI U KPYYEHHUsI B IIPOU3BOJIBHON ITApaMETPU3ALIUM.
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21.
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BunroBas nuaus. KpuBrusHa U KpydeHUE BUHTOBOM JIMHUHU.

Bekropnas ¢yHKuMs IBYyX CKalspHBIX aprymeHToB (0030p). Ilpocteiimas u snemeHTapHas
noBepxHocTU. [oHsATHE 00 OOBIKHOBEHHOM M 0c000# Toukax moBepxHOCTU. [loHATHE O MpoCcTOi
oBepxXHOCTU. ['nankue noepxHoctu. CucreMa KpUBOJMHEMHBIX KOOPAMHAT HA MOBEPXHOCTH.
IIpumepsl.

KacarenbHast IIOCKOCTh U HOpMajb K IIOBEPXHOCTH. YPAaBHEHMs KacaTEJIbHOW IIJIOCKOCTH H
HOPMaJIA K HEKOTOPBIM IIOBEPXHOCTSIM.

Ompenenenue mepBOil KBaapaTHyHOW (opmbl MmoBepxXHOCTU. [Ipumepbl. Bwrumcienue ImuHBI
JyTY TJIAJIKOW JIMHUY, JIEKAEH Ha TIOBEPXHOCTH.

Beruncnenne yrnma Mexay AByMs TUVIAJKMUMHM JIMHMAMH, JIEKAIMMH Ha IOBEPXHOCTH U
HMMEIOLIMMU 00I11yI0 TOUKY. BblunciieHne miomam riaaikoi KOMIaKTHOW MOBEPXHOCTH.

Bropass kBagpatuunas ¢opma noBepxHocTd. HopmanbHas KpuBH3HA, HOpPMalbHOE CEUEHUE
MOBEpPXHOCTU. VHAuMKaTpuca KpuUBM3HBI MOBepXHOCTH. [loHsATHE 00 AIIMOTUYECKOM,
napaboJINYECKO, TUIepOOINUECKON TOUKaX.

['maBHBIE HanpaBiIeHUs IOBEPXHOCTH B Touke. Teopema Ponpura.

I'maBHbIE KpuBU3HBI MOBepxXHOCTU. [loHsATHE O NMHUM KpuBH3HBL CpeaHss U rayccona
KPUBU3HBI IOBEPXHOCTH.

Oo0pa3en 3K3aMeHANIMOHHOT0 OUJIeTa
Omnpenenenre TOMOJIOMYECKOro npocTpancTBa. OCHOBHBIE CBOMCTBA TONOJOTUU. [Ipumepsl.
Tpexrpanauk @pene. opmynsr Opene.
3anada. Haligure 351eMEeHTBI COIPOBOXKIAIOIIETO TPEXIPAHHUKA, KpUBU3HY U KPYUEHUE KPUBOU
X = cost

y = 2sint

Kputepun onieHuBaHMsl 0TBETA HA IK3aMeHe
Hopwme! onieHnBanus oTBeTa

Nori/mt CTpyKTypHas 4yacTh Omiera KonunuecTBo 6amios
1 Teopernueckuii BOmpoc 2 Gamra
2 Maremarudeckast MOJEIb 1 Oamn
3 Peanuzarus pemenust 3agauu 2 Oamia

(*) Bosmoskna rpaganus B 0,25 6aa.

2.

1.

[Ikaya oreHuBaHuUs PabOTHI:

/11 OreHka KoinmmuectBo 0ayuioB
1 | OmmuHO 4,75-5
2 | Xopomio 3,75-4,5
3 | YI0BJIETBOPUTEIHHO 3-3,5
4 | HeynoBJIETBOPUTEIIHHO MeHee 3

7. IlepeyeHb OCHOBHOM U 10NOJTHUTEIbHON Y4eOHOH JTUTEPATYPBI
7.1. OcHOoBHas1 IUTEpPaTYpa

boromonos H. B. Maremaruka : yue6Huk juig By3oB / H. B. boromounos, I1. . Camoiinenko. — 5-¢
u31., nepepad. u gon. — Mocksa: M3natensctBo FOpaiit, 2022. — 401 c. — (Boicmiee oOpa3oBanue).
— ISBN 978-5-534-07001-9. — Texct: anektpoHHbIi // OOpazoBatenbHas miardopma FOpaiT
[caiiT]. — URL: https://urait.ru/bcode/488864 (nata obpammenus: 23.05.2022).

byrpos f. C. Beicias matematuka B 3 T. T. 2. DieMeHThI JIMHEIHON anredpsl 1 aHATUTUYECKON
reomeTpun: yueOnuk st By3oB / 5. C. byrpos, C. M. Hukonbckuii. — 7-e u3a., crep. — Mockaa:
WznatensctBo Opaiit, 2022. — 281 c. — (Beicuiee obpazoBanue). — ISBN 978-5-534-03009-9. —
Tekct: onextponsbsiii // OOpa3zoBarenpHas 1uatdopma  HOpaiit  [caiit]. — URL:
https://urait.ru/bcode/488877 (nara obpamenus: 23.05.2022).

bypmuctpoBa E. b. Jluneiinas anreOpa: y4eOHMK M MpPaKTHUKyM IS aKaJeMHYeCKOTO
6akanaspuata / E. b. Bypmuctposa, C. I'. JloGaHoB. — MockBa: M3natensctBo HOpaiit, 2022. — 421
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c. — (bakanmaBp. Axkagemudeckuii kypc). — ISBN 978-5-9916-3588-2. — Tekcr: anekTpoHHBIN //
OoOpazoBarenbhas 1iatdpopma [Opaiir [caiit]. — URL: https://urait.ru/bcode/508147 (mata
oOpamienus: 23.05.2022).

Kypasnes 0. U. [IuckperHsiii ananm3. OCHOBHI BICIIEH anreOpbl: yaeOHOe TTocoOue /s By30B /
0. U. XKypasnes, 10. A. ®nepoB, M. H. Bsupiii. — 2-e uzn., ucnp. u gon. — MocCkBa:
WznatensctBo Opaiit, 2022. — 223 c. — (Bricmiee obpazoBanue). — ISBN 978-5-534-06277-9. —
Texkct: onextponHbrii  // OOpasoBarenpHas 1iargopma  FOpaiit  [caiit]. — URL:
https://urait.ru/bcode/491080 (nara obpamenus: 23.05.2022).
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[InoTHukoBa, A. II. WBanoB, B. B. JlormnoBa, A. B. Mopo3oBa ; mon pemakiueir E. T.
[TnoTHukoBo#M. — MockBa: M3garensctBo FOpaiit, 2022. — 340 c. — (Bricuiee oOpa3oBanue). —
ISBN 978-5-534-01179-1. — Tekcr: anekrponHsiii / Obpa3oBarenbHas mwiathopma KOpaiT [caiit].
— URL: https://urait.ru/bcode/489170 (nata o6pamenus: 23.05.2022).
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[caiiT]. — URL: https://urait.ru/bcode/495162 (nata oOpamenus: 23.05.2022).
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110 c. — (Bwicmee oOpazoBanme). — ISBN 978-5-534-08428-3. — Tekcrt: 37eKTpOHHBIN //
O6pazoBarenpHas miatdgopma FOpait [caiit]. — URL: https://urait.ru/bcode/490366 (mata
oOpamenus: 23.05.2022).

[lepeneman S. U. 3anumarensHas reometpus / 5. WM. Ilepenbman. — MockBa: U3natenbcTtBo
IOpaiit, 2022. — 264 c. — (Otkpseitas Hayka). — ISBN 978-5-534-12883-3. — TekcT: 31eKTpOHHBIH //
O6pazoBarenpHas mmiatdgopma FOpait [caiit]. — URL: https://urait.ru/bcode/492353 (nmata
obOpamenus: 23.05.2022).
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Cyxoukuii. — 2-e m31., nepepad. u gom. — MockBa: U3marensctBo FOpaiit, 2022. — 232 c. —
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Pesnnuenko C. B. Ananutuyeckas reomeTpus B MpuMepax u 3anadax B 2 4. Yacts 1: yuyeOHUK U
npakTukym Juig By3oB / C. B. Pesnuuenko. — 2-e uza., ucnp. u aon. — Mocksa: M3natenscTBo
KOpaiit, 2022. — 302 c. — (Bwicmiee oOpazoBanme). — ISBN 978-5-534-02936-9. — Tekcr:
3IEKTPOHHBIM / O6pazoBarenbHast mwiaropma FOpaiit [caiiT]. — URL:
https://urait.ru/bcode/491081 (nata obpamenus: 23.05.2022).

Pesnnuenko C. B. Ananutuyeckas reoMeTpus B MpuMepax H 3aj1adax B 2 4. YacTh 2: y4eOHUK U
npakTukym i By30B / C. B. Pesnuuenko. — 2-e uzn., ucnp. u jgon. — MockBa: M3narenbcTBo
FOpaiit, 2022. — 288 c. — (Beicuiee oOpasoBanue). — ISBN 978-5-534-02938-3. — Tekcr:
IEKTPOHHBIN // Ob6pasoBarenbHas iatdopma IOpaiit [cauT]. — URL:
https://urait.ru/bcode/497744 (nara obpamenus: 23.05.2022).

Caburos U. X. Jluneiinas anredpa 1 aHanuTHYECKasi TeOMeTpHs : yueOHoe rmocobue ais By30B / U.
X. CabutoB, A. A. Muxanes. — 2-e u3J., ucnp. u jomn. — Mocksa: U3narensctBo HOpaiit, 2022. —
258 c¢. — (Bwicmiee oOpaszoBanme). — ISBN 978-5-534-08941-7. — TekcT: 31€KTpPOHHBIN //
OobpazoBarenpHast mnatdopma HOpaiit [caiiT]. — URL: https://urait.ru/bcode/493221 (mata
obpammenus: 23.05.2022).



15.

16.

17.

agrwNpE

© 0N

10.

11.

12.
13.

14.
15.

16.
17.
18.
19.
20.

Canppaxosa E. B. luddepenunansusie Gpopmbl Ha TIagKUX MHOTooOpasusax: yueOHoe mocobue
s By3oB / E. B. Canapakona, E. B. Cymun. — 2-e uzn. — Mocka: UznatensctBo HOpaiit, 2022. —
138 c. — (Bwiciee oOpaszoBanme). — ISBN 978-5-534-10988-7. — Tekcr: 31€KTpOHHBIN //
Oo6pazoBarenpHas maatdopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/495023 (mara
oOpamienus: 23.05.2022).

Co6opuuk 3amau mo Beicuield marematuke B 4 4. Yacte 1: yueGHOoe mocobue s By30B / A. C.
[TocnienoB [u ap.]; nox penakuuein A. C. [locnenoBa. — Mocksa: U3narensctBo Opaiit, 2022, —
355 c. — (Bwicmee oOpazoBanue). — ISBN 978-5-534-02075-5. — TekcT: ameKTpoHHBIA //
Oo6pazoBarenpHas maatdopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/490873 (mara
oOpamienns: 23.05.2022).

CrexnoB B. A. OcCHOBBI TEOpUHM WHTETPUPOBAaHUS OOBIKHOBEHHBIX JH(QepeHInanbHbIX
ypaBHEHHUI: ydeOHoe mocobue it By3oB / B. A. CrexnoB. — MockBa: M3matensctBo HOpaiit,
2022. — 427 c. — (Bricuiee o6pazoBanme). — ISBN 978-5-534-02124-0. — Texct: ameKTpoHHBIH //
Oo6pazoBarenpHas mmiatdgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/497752 (nmata
oOpatenus: 23.05.2022).

7.2. JlonosHuTEIbHAS JUTEpPaTypa
Anekcanapos A.Jl., Heuseraes H.1O. I'eomerpust. — M.: Hayka, 1990.
Atanacsu JI.C., ba3suie B.T. 'eometpus. Y. Il. — M.: [Ipocsemenue, 1987.
Aranacsa JI.C., baseute B.T. u ap. CoopnuK 33134 1o reomerpun. — M.: IIpocsemnienue, 1980.
Aranacsa JI.C., I'ypesud I'. B. T'eomerpus U.2. — M.: IIpocemnienne, 1985.
Atanacsn, C.JI. I'eomerpust 1 [Dnextponssiii pecypc]: ydebHoe mocobue misi By3oB / C.JL
ArtanacsH, B.I'. [lokposckuii ; mox pea. C.JI. AtanacsHa. — O1. U3l — DJIEKTPOH. TEKCTOBBIE JAH.
(1 gaitn pdf : 334 c.). — M.: BUHOM. JlaGopatopus 3Hanuii, 2014.—Cuctem. TpedoBanus: Adobe
Reader XI ; sxpan 10". - ISBN 978-5-9963-2371-5
bakensman U. 4. Beicmias reometpust. — M.: [IpocBemenne, 1967.
brsimike [Inddepennuanbaas reoMeTpus.
Bepuep A. JI., Kantop B.E., ®panrynos C.A. I'eomerpus. — Y.2 CII6.: Crnem.out, 1997.
I'eomerpust 2 [OnexTpoHHbIii pecype] : y4eb. mocobme mis By3oB / C.JI. AranmacsH, B.I.
[Tokposckuii, A.B. Ymakos ; mox pea. C.JI. Aranacsna.—M. : BUHOM. JlaGoparopusi 3HaHu,
2015. —547 c.— ISBN 978-5-9963-2876-5/
I'eomerpust 2 [OnexTpoHHbli pecype] : y4eb. mocobme st ByzoB / C.JI. Aranacsn, B.T.
ITokposckuii, A.B. YmakoB ; mox pen. C.JI. Aranacsna.—M. : BUHOM. JlaGoparopusi 3HaHuUM,
2015. —547 c.— ISBN 978-5-9963-2876-5 Bricmias reomerpusi / H.B. E¢umos, - 7-¢ uzn. - M.:
OU3MATIIUT, 2004. - 584 c. ISBN 5-9221-0267-2
I'eomerpust: YueOnuk / A.Il. Kucenes; Ilox pea. H.A. I'marosniea. - M.: ®U3MATIJIUT, 2013. -
328 c.: 60x90 1/16. - (bubnuoTteka (HpU3MKO-MaTEMaTHUECKOW TUTEPATyphl IS IIKOJIBHUKOB H
yuuteneit). (meperuier) ISBN 978-5-9221-0367-1, 1500 k3.
I'uns6ept . OcHoBanus reometpuu. — M.: Hayka, 1964.
I'yceBa H.U. COopHuk 3anau o reomerpuu: B 2 4. — Y. II: yue6noe nocodue / H.U. I'ycea. H.C.
Henucosa. O.1O. Tecnsa. — Mocka: KHOPYC, 2021. — 528 c. ISBN 978-5-406-05200-6
Edumon H.B. Bricias reometpus. — M.: Hayka, 1993.
Kadsapos A XK. I'eomerpus YU 2. — HoBocubupck. CuOupckoe YHUBEPCUTETCKOE HU3/1aTEIbCTBO. —
2003.
Knaitn M Matemaruka. [Touck uctunst. — M.: Mup, 1988.
Komaity M. MHoroo6pasue reoMerpuu.
ITerposa B.T. Jlexiuu no anredpe u reomerpun. — Y 2.M.: Brnaznoc, —19909.
IToropenos A.B. luddepenunansuas reomerpus. — M.: Hayka, — 1968.
Pozennopn, O. P.3amaun no muddepenunanbHoil reomerpun [IneKTpoHHBIH pecype] / O. P.
PosennopH. - 3-e uzn., ucnp. u goim. - M.: ®DU3MATIINUT, 2008. - 144 c. - ISBN 978-5-9221-0821-
8.



7.3. Ilepedens pecypcoB HHGOPMATHOHHO-TEJIEKOMMYHHKANMOHHOI ceTH « AUHTepHET
OnekrponHas oudnmmoreka https://www.biblio-online.ru.
Karanor oopa3zoBatenbubix Internet-pecypcos http://window.edu.ru.
MaremaTrueckoe Oropo: pelieHue 3a1a4 1o BeIciIeld MaTeMatuke http:// www.matburo.ru.
CaiiT MaTepuanoB M0 MaTeMaTUIECKUM MMakeTaM http:/ www.exponenta.ru/.

el A =

8. MaTtepuajibHO-TeXHHYeCKoe o0ecrieyeHue
Y4yeOHas ayautopusi ISl NPOBe/leHUs] 3aHATHH JEKIMOHHOIO M CEMHHAPCKOI0 THIIA,
rPYNNOBBIX M HHIAMBUAYAJIbHBIX KOHCYJIbTALMI, TEKyUIero KOHTPOJIS M IPOMEKYTOYHOM
aTTecTallMM, OCHAIICHHAS CIIeIYIOUIMM 000pyI0BaHUEM: CTaHJapTHAs yaeOHas meOernb (28 y4eOHbIX
MOCAJJOYHBIX MECT), CTOJ M CTYJ JUIS IpenogaBareist — no 1 mrt., kadeapa st rekropa — 1 mr., Jocka
HAcCTEHHasl TpeXdJIeMEHTHas — | IIT., HamoJbHbI MOOMJIBHBIN NpoeKuuoHHbINH 3kpaHn DA-LITE — 1
IIT., MyJIbTUMeuanpoekrop BenQ — 1 m., HoyrOyk Lenovo — lmir., kononku Genius — 1 mmir.
Ilomemenne ajst camocrosiTeibHOW padorTwl ayaurtopust Ne224 ¢ Beixomom B HHTepHer
OCHAIlleHa CJEAYIONMM O00OpYyAOBaHUEM: CTaHAapTHas ydeOHas mebenb (15 yuyeOHBIX MOocaToYHBIX
MECT), CTOJI M CTYJI JUIsl penoaaBaresns — no 1 mrT., 1ocka HacTeHHas — | 1IT., MyJlIbTUMEIUAPOEKTOP
BenQ — 1 mrT., kojonku Genius — 1 mT., mepcoHabHbIE KOMIBIOTEPHI, 00BEIUHCHHBIE B CETh C
BBIX0J10M B HTEpHET — 15 mmiT.

9. [IporpammHoe obecneyeHne
Microsoft Open License (Windows XP, 7, 8, 10, Server, Office 2003-2016), nuien3us
66975477 ot 03.06.2016 (6eccpouHo).
Obyuaromumess  obecrieueH poctyn Kk OBC  «lOpaiit», noctym B 3JIEKTPOHHYIO
MH(POPMAITMOHHO-00Pa30BaTEIBHYIO CPEly YHUBEPCHUTETA.



