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1. Mecto mucuuniuHbl B cTpykrype OII

Hucunmmba «/luddepennuanbias reoMeTpuss M TOIMOJIOTHS» OTHOCHUTCS K JAUCHUIIMHAM
oOsi3atenbHON yacTH. OHa u3ywaercs B 4 ceMecTpe U SBISETCS OJHOW M3 OCHOBHBIX JUCLUIUIMH
IIMKJIa, TaK Kak T.K., B OCHOBHOM, 3aBEpIIACT T'€OMETPHUYECKYI0 4YacTb MaTeMaTHYECKOro OJioka
HOJrOTOBKH MO MPOTrpaMMHUPOBaHMIO OakanaBpa o HampasieHuto «llemarormueckoe oOpazoBaHue (C
ABYMS IPOGUISMH ITOATOTOBKH.

ITpu n3ydyeHun 1aHHON JUCLUIUIMHBI HEOOXOUMbI KOMIIETEHIIMU CTYIEHTOB, CPOPMHUPOBAHHBIE
IIPY M3YYEHUU TaKUX JUCLMIUINH, Kak. «MareMaTH4ecKuil aHaiau3», «AHaIUTHYECKas IeOMETPHs»,

«JIunetinas anredpa» u np.

N3ydeHne Kypca OCHOBAaHO Ha TPAJAMIIMOHHBIX METOJIaX BBICIIEH IIKOJbI, a TaKKE TECHOU
B3aMMOCBS3U CO CMEKHBIMHU KYPCAMHU.

2. I[lnanupyemble pe3yJbTaThl 00y4eHHsI M0 TUCHUILIHHE

KoMnerenuus NHauKaToOpbl J0CTHKEHUS
OIIK-8. CrocobeH | 3HaTh.  O0BEKT, TpPEIAMET, OCHOBHBIC  KAaTETOPHH,  IPUHIIMIIHI,
OCYILIECTBIIATh 3aKOHOMEPHOCTH, CTPYKTYpy TEIaroru4eckoidl  HayKW;, CYIIHOCTb,
MeAarOTHYECKYIO CTPYKTYpy, JWHAMHKY [EJIOCTHOTO  IEJarormyeckoro  IMpolecca,

NEITEILHOCTh Ha OCHOBE
CIIELIMAIbHBIX HAy4HBIX
3HaHUH

COCTOSIHUE M TEHACHLUHU Pa3BUTHS OTEUECTBEHHBIX U MEXKIYHapOIHBIX
NEIaroTHYeCKUX M ICUXOJIOTMYECKMX HCCIIE0OBaHUM; METOI0JIOTHI0
[eIarOTMYECKOT0 UCCIIE0BaHUs; 0COOEHHOCTH, JOTHUKY, 3aKOHOMEPHOCTH,
(opMBI, METOBI U Cpe/ICTBA Mpoliecca 00YyUEeHUsI U BOCIIUTAHMS; OCHOBBI
IICUXOJIOTUH JIMYHOCTH, OCHOBHBIE TEOPETUUECKUE MOAX0 bl K IOHUMAHUIO
(eHOMeHa JIMYHOCTH; T[IO3HABaTeNbHbIE MPOLECChl, MX CBOMCTBA,
3aKOHOMEPHOCTM M  pOJb B  HHTEIUIEKTyaJbHOM U  TBOPYECKOM
JIeSITeNIbHOCTH; OOIIETEOPETUYECKHE OCHOBBI METOJMKHU IPENnoJaBaHus
npeamera B 00beMe, HEOOXOIUMOM /ISl OCYIIECTBICHUS IelarOrMYecKon
NEeSTeNIbHOCTH;  CTpOe€HHMe U (QYHKUMHM  OpraHu3Ma, OCHOBHBIE
3aKOHOMEPHOCTH pa3BUTHUs YEJIOBEKa; OOIIUE 3aKOHOMEPHOCTH U
BO3pPacTHbIE OCOOEHHOCTH (DYHKIIMOHUPOBAaHHS OCHOBHBIX CHCTEM
OpraHu3Ma YydJallluXcsl; TUTHEHHUYECKHe TpeOOoBaHUS K OpraHu3aluu
o0pa3oBaTeNILHOTO  Ipollecca W TUTMEHy  ydeOHOro  mpolecca,
UHCTPYMEHTAIBHBIE CPEICTBA MH()OPMAIIMOHHBIX TEXHOJIOT HA.

YMerTh: NPUMEHTh TEOPETUUYECKUE 3HAHUS B PEILIEHUU IMEJaroruyeckux
3aJa4; IUIAHUPOBATh, MPOEKTUPOBATH U OCYIIECTBIIATH IEJArOrMYECKUil
IPOIIECC B PA3IMUHBIX TUIIAX 00pa30BaTENbHBIX YUPESKICHUN; ONPEACTIATH
CTPYKTYpPY U METOJOJIOTHIO IIPOBEACHMSI NI€Jarorn4ecKoro NcCie10BaHus,
a/IeKBaTHO LIEJSAM BBICTpanBaTh y4eOHBIM W BOCIUTATEIBHBIN IMpolecc,
BbIOMpas  COOTBETCTBYyIOLIME (OpMBI, METOAbI U  CpEACTBA  €ro
OCYILECTBJICHUSI, HCIOJb30BaTh B MEAArOTHYECKONW JAEATEIILHOCTH H
MEXJIMYHOCTHOM B3aMMO/IeIiCTBUU COBpPEMEHHBIE JOCTHIKEHUS
IICUXOJIOTUYECKOM HAayKH;, YYHUTHIBATh BO3PACTHbIE (U3NOJIOTHUECKUE
OCOOEHHOCTH Y4YalllUXCsl B IEJarorudeckoM Ipoliecce; HCI0JIb30BaTh
UH(pOPMALMOHHBIE TEXHOJIOTUH U1 PeLIeHUs] TPoPeCcCHOHATbHBIX 3a/1ay.

Buasers:  KaTeropuajlbHbBIM  allapaToM  IeJarorn4eckod  HayKH;
HaBbIKAMU PEIICHUS MEeAarornyeckux 3ajad; crnoco0aMu IJIaHUPOBAaHUS U
OCYILECTBIEHHUsI 00pa30BaTEIbHOIO IpoIecca; CHOCOOaMU IPOBEIEHHS
[Eearorn4eckoro SKCIepUMeHTa; GopMaMu U METOJaMH OCYILECTBICHUS
yueOHOM ¥  BOCHHUTATeNbHOW pabOThl; MpUEMaMU U  METOJAMH
HCUXOAUArHOCTUKH JIMYHOCTH, U3y4YeHUs 0COOEHHOCTEH
npodeccuoHanbHON JESTENIbHOCTH; HaBbIKaMH OpraHu3aluu
NEIarorTn4ecKol  JIEATENIbBHOCTH € MO3ULUI COXpaHEHMsI 370pOBbS;
MeToJaMHu OPOPWIAKTUKMA HApyHMIeHWH (U3WYECKOTO Ppa3BUTHUS H
NOBBIIIICHNUS A/IaTALIMOHHBIX PE3ePBOB OpPraHU3Ma, METOJaMU OKa3aHUs




nepBoil JOBpaueOHOM MOMOIIH; METOIaMU TPUMEHEHUST MH(DOPMAITHOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOJIOT M B 00pa30BaTeIbHOM MpOLIECCe.

ITK-5.Cniocoben
UCIOJIb30BaTh HAYYHBIC
3HAHUS B TPEIMETHOM
obmactu (MaTemMaTHKa) B
nporiecce

3HaTh: COBPCMCHHOC COCTOSAHHUEC N IICPCIICKTHUBBI PA3BUTUA MATCMATUKU
Kak quGHOﬁ JAUCIHUIIIINHBI, HAIlpaBJICHHUA  Pa3BUTHUA  HIKOJBHOI'O
MAaTEMaTHYCCKOI'O 06pa3OBaHI/I$I, TCOPCTUYCCKUEC OCHOBLI O6y‘~ICHI/I$I
MAaTCMATHKEC, IIPUHOMUIIbI ITOCTPOCHUA MeTOﬂquCKOﬁ CHUCTCMBbI 06y‘IeHI/I${
MAaTCMAaTUKE, OCHOBHBLIC JIMHWUHW MKOJIBHOI'0O KypCa MATCMATHKH, HX

dbopmupoBaHus CTPYKTYPY, COJEpKaHUE U POJIb, dTAbl (OPMUPOBAHUS MATEMATHUECKHX
peAMETHOM HOHSATHH, METOANYECKUE MTOIXO/IbI K U3yYEHUIO OCHOBHBIX TEM IIKOJIEHOTO
KOMIICTCHIIUHU Kypca MaTEMaTUKU,
o0yJaromuxcsi B paMKax | YMeThb: aHATTM3UPOBATh u WHTEPIPETHPOBATH coJlepyKaHHe
peai3allud  OCHOBHOM | MaTeMaTHYECKUX IOHATUH, TeopeM, 3ajaad, pa3padaTbiBaTh (parMeHThI
o0meo0pa3oBaTeIbHOIl | ypOKOB,  OpraHM30BBIBaTH  OOpa30BaTENbHBIN  Iporecc  OOydeHus
ImporpamMmmabl MAaTEMAaTUKEC, KOHCTPYUPOBATH MCETOJUKY BBCICHHA HOHHTHﬁ, HU3YUYCHHUA
TEOPEM, pELIeHNs 3a/1a4;
Ba aJeTh. OCHOBHbBIMHA npueMamMun opraHusanvunu JACATCIBbHOCTH
IIKOJBHUKOB 0 M3y4YEHUIO MaTeMaTUKH, HaBBIKAMU pa3pabOTKu
MCTOAWKU  HU3YUCHUA  YAaCTHBIX BOIIPOCOB 06y‘-I€HI/I$I MaTEMAaTHKCE,
UCCIIeI0BATEIbCKUMH METOJIaMU B IPO(ECCHOHATBHOM NEeSITETbHOCTH.
MK-7 Crnioco6eH | 3HaTh: 0a30BbIE MPUHIUIBI TOCTAHOBKM €CTECTBEHHOHAYYHBIX 3a7ad U
MaTeMaTHYeCKU KJIACCUYECKUX 3a/lad MaTeMaTHUKH, ONpPE/EICHUS OCHOBHBIX MOHATUH U
KOPPEKTHO CTaBUTH | JI0KA3aTeIbCTBA TEOPEM 10 OCHOBHBIM pa3jieiiaM MaTeMaTHKH;
€CTECTBEHHOHAYYHbIE YMeTh: pemaTb OCHOBHBIE THIIBI MaT€MaTHYeCKUX 33/ad, JI0Ka3aTh
3a7a4d W KIACCHYECKUE | YTBEp)KAEHHUE, CHOPMYIUPOBATH PE3YNIbTAT, YBUAETH €T0 CIEICTBUS,
3a1a4u MareMatuky, | BjageTrs. TepBHYHBIMH HaBBIKAMH TNPUMEHEHUS MaTEMaTH4eCKOTro
CTpPOTO JI0Ka3aTh | anmapaTa K peIIeHWI0O KOHKPETHBIX 33/a4 W3 Pa3WYHBIX oOJsacTeit
YTBEPXKIEHHUE, PUKIATHOW MaTeMaTUKU U UHPOPMATHKHU.
chopMyIUpOBaTH
pe3yIbTar, YBHJIETh

CJIEZICTBUS ITOJy4EHHOTO
pe3ynbTaTta

3. Conep:kaHue TUCHUTLTAHBI

1. Tomosoruveckoe mpocrpancTBo. OnpeneneHue TOMOJIOTMYECKOr0 IpocTpaHcTBa. IIpumepsl.
TpuBHasbHas ¥ IUCKPETHASI TONOJOTUU. MeTprueckne NpoCTpaHCTBA.

2. Kuaaccudpukanmsi Touyek, CBSI3AHHBIX € NPOM3BOJbHBIM MHOKECTBOM TOMNOJOTHYECKOI0
npocTpancTBa. BHyTpeHHMeE, BHEUIHME, TpaHUYHblE TOYKHA. TOYKM INpPUKOCHOBEHHUs. bazuc
TOIIOJIOTUYECKOI0 MPOCTpaHcTBa. CBI3HOCTD, OTAEINMOCTh, KOMIIAKTHOCTD.

3. OtoOpaxkeHUs] TOMOJOTMYECKUX TMPOCTPAHCTB.

HenpepriBable oToOpakenusi. Kpurepwii

HenpepsIBHOCTH. M3oMopdu3m u romeoMopdusm.

4, TloHsiTHs1 JTMHUHU, OOBIKHOBEHHOH M 0C000ii TOYKHM JUHMU. BekTopHas QyHKIUS CKaIIPHOTO
aprymeHTa u ux cBoucrtsa. [Ipocreiinve u anemeHTapHble TUHUM. | TaaKue TMHUH.

5. DiaeMeHTBHI cOompoBOXkIawIero tpexrpaHuuka ®pene. Popmyabl Ppene. KacarenpHas k
kpuBoi. lllecTs 351eMEHTOB conpoBOXKaaromIero Tpexrpanuuka @pene. opmyisl Opene.

6. KpuBu3HBI W Kpy4YyeHHs] TpPH NPOU3BOJLHOW mNapaMeTpu3aluu JUHHH. EcrecTBeHHas
napamerpusanus. Bekrop kpuBusHsl. Paguyc kpuBusHsl. [loHsATHE O KpyUeHUH.

7. TlousTusi moBepxHoctu. KpuBo/siMHeliHble KOOPAMHATHI HA MoBepxHocTH. [Ipocreiimas u
aJIeMeHTapHas MOBEepXHOCTH. OOBIKHOBEHHBIC M 0COOBIE TOYKH ITOBEPXHOCTH.

8. KacarejqbHasi III0CKOCTh U HOPMAJIb K MOBEPXHOCTH. YPaBHEHUS KAacaTEIbHON TUIOCKOCTH U
HOPMaJIU K HEKOTOPBIM MOBEpXHOCTH. [IprmMepsl.

9. IepBas xkBaapaTudHasi ¢opma noBepxHocTH. OnpeznereHue NMEPBOU KBaIPaTUYHON (HOPMBI
MOBEPXHOCTU. MeTpuuecKue 3a1auu.




10. Bropas xkBagparuyHas (opma mnoBepxHocTH. [loHATHE O BTOPOH KBaapaTU4HOW Qopme
noBepxHoctd. HopmanbHas kpuBu3Ha. MHnmkatpuca KpuBHM3HBI TNOBepxXHOCTU. [loHsATHE 00
SIUTMIITUYECKOH, Mapaboiauyecko W TrunepOoNMdeckoi Toukax. [JaBHble HampaBiIeHUs
noBepxHoctu B Touke. Teopema Poapura. Cpeassist u rayccoBa KpUBHU3HA.

11. BuyTpenHnsissi reomerpusi nopepxuoctu. Teopema I'aycca. M3omerpuueckue HOBEPXHOCTH.
N3rubanue nosepxnoctu. I'eonesndeckue muaun. Teopema ["aycca — bonHe.

4, TemaTH4YeCKHUH IJIaH

Ne Pa3nenst u Bcero DopMbI 3aHATUI
n/n TEMBI 9acoB | JICKIIMH | TNPAKTHYECKHE | CaMOCTOSTEIbHAs
3aHSTUS pabota

1 | Tomomoru4eckoe MpoCTPaHCTBO. 10 4 6 -

2 | Kiaccudukamnusi To4ek, CBS3aHHBIX C
IIPOU3BOJIbHBIM MHOXecTBoM | 12 4 6 2
TOTIOJIOTUYECKOTO MPOCTPAHCTBA.

3 | OroOpaxenus TOMOJOTHYECKHX | 4 4 5 6 5
POCTPAHCTB.

4 ITousitust nuHWUM, OOBIKHOBEHHOU U 6 5 5 2
0c000i TOYKH JINHUHU.

5 DneMEeHThI COMPOBOK/IAIOILIETO
TpexrpanHuka @pene. Dopmybl 8 4 2 2
Opene.

6 | KpuBu3Hbl u  KpyyeHUs  IIpH
MIPOM3BOJIBLHOM rapameTpu3aluu 6 2 2 2
JIMHHH.

7 [Tonstus MMOBEPXHOCTH.
KpuBosmmHeliHbIE  KOOpAMHATBI  Ha 6 2 2 2
TTOBEPXHOCTH.

8 | KacarenpHasi mI0CKOCTh U HOPMaJb K 6 5 9 9
MIOBEPXHOCTH.

9 | Ilepnas KBaJlpaTUYHas dopma 6 5 5 2
MIOBEPXHOCTH.

10 | Bropas KBaJIpaTUYHast dopma 5 5 2 1
MIOBEPXHOCTH.

11 | Buyrpensss reoMeTpus 2 2 B :
nosepxHoctu. Teopema ['aycca.

12 | Dx3ameH 27 27

UTOI'O | 108 32 32 17+27

5. Buabl o0pa3zoBaTe/IbHOIM 1esITeIbHOCTH
3ansaTHs JEeKIIMOHHOI0 THIIA

1-2. Tonosioruyeckue W MeTpuueckue mnpocTpancTBa. OnpenesneHrne TOMOJOTHYECKOTO
npoctpancTBa. Ilpumepsl. TpuBHaibHAass W AMCKpETHas TONOJIOTMH. MeTpUYeCKHE INPOCTPAHCTBA.
Tomnonorust, UHAYIUPOBAHHAS METPUKON. 3aMKHYThle MHOKeCcTBa. CBOMCTBA 3aMKHYTBIX MHOYECTB.

3-4. Knaccudukanus To4eK, CBA3aHHBIX € MPOU3BOJbHBIM MHOKECTBOM TOINOJIOTHY€ECKOT0
npocrpancrBa. Ilonsitusgs 06a3suca TONMOJIOTHYECKOIr0 NpPOCTPaHcTBA. BHyTpeHHue, BHEILIHUE,
IrpaHW4YHble TO4YKHM. [Ipumepbl B pasnuuHbIX Tomosiorusx. Touyka mnpuxkocHoBeHus. llomarue o
3aMblKaHuU. ba3uc Tomosioruueckoro mpocTtpaHcTBa. [IpuMepsl 6a3UCOB B Pa3sTUYHBIX TOMOJIOTHSX.
CBSISHOCTB, OTACINUMOCTDh, KOMITAKTHOCTB. TeopeMa O MMOJTYUYCHHUH CBA3HBIX MHOXKCCTB.




5-7. OTo0pa:keHHs1 TOMOJIOrHYEeCKHX NMpocTpaHcTB. HenpepriBHbie oToOpaxenus. Kpurepuit
HenpepbiBHOCTH. ['omeomopdusm. [Ipumepst. Kontpnpumepst. [Ipenmer tomnosorumu.

8. IlousiTusi TMHUHU, OOBLIKHOBEHHOI M 0c000¥ Touku JuHuM. ['n1aakue Junun. BekropHas
(GYHKIHS CKaTSIPHOTO apryMeHTa (HempepbIBHOCTh U TUPQPEpEeHIIUPYEMOCTh B TOUYKE, HEOOXOIUMOE 1
pocraroyHoe ycioBue muddepeniupyemMoct, npaBwia auddepeHuuposanus). I[Ipocreiimune u
aneMeHTtapHbie JuHUU. [lonsitue o nuHum (kpuBoii). ITpumepsl. IloHsTHE 00 OOBIKHOBEHHOH U
0co00i1 Toukax uHUM. [ maakue muaun. [Ipumepsr.

9-10. DaeMeHTHI CONMPOBOKAAIOIIEro Tpexrpanuuka @pene. @opmyJanl Ppene. Teopema
O CYIIECTBOBAaHMU KacaTeIbHOW K KPHUBOW. YpaBHEHHS KacaTeIbHOM UIS Pa3IMYHBIX CIIOCOOOB
3ajanus kpuBoil. [nuna nyru. EcrecTBeHHas napamerpusanus.Bektop xpuBn3Hbl. KprBu3Ha auHUM.
Pamnyc xpuBu3Hbl. HeoOxoqumoe M J0CTAaTOYHOE YCIOBHUE JIMHUU OBITh MPOCTEHIIEH. DIeMeHTHI
conpoBoxaaroniero TpexrpanHuka @pene. [lonarne o kpydenun aunun. @opmynsl Opene.

11. KpuBu3HBI U KpY4eHHUSs PU NPOU3BOJIbLHON NapamMeTpu3anuu Junuu. [1nockas kpusas.
Brruncnenue KpuBU3HBI U KPY4YEHUS] B IPOU3BOJIBHOW napameTpu3annu. BuHroBas nunus. KpususHa
U Kpy4eHHE BUHTOBOM JIMHUMU.

12. TlonusiTusa noBepxHocTH. KpuBoJiMHeiiHble KOOPAMHATHI HA NMOBEPXHOCTH. BexTopHas
GyHKIMS JABYX CKaIspHBIX aprymeHToB (0030p). Ilpocreiiinas u sneMeHTapHasi MOBEPXHOCTH.
[Tonsatue 06 OOBIKHOBEHHOM M 0CO000M TOUYKaxX MOBEPXHOCTH. [IoHATHE O MPOCTON MOBEPXHOCTH.
I'mankue noBepxHocTH. CricTeMa KpUBOJIMHEHHBIX KOOPAUHAT Ha MOBEPXHOCTHU. [IpumMepsl.

13. KacareabHasi IUIOCKOCTH M HOpPMAaJdb K HoBepxHocTH. KacarenbHas IUIOCKOCTh H
HOpPMajb K IIOBEPXHOCTU. YPaBHEHHUS KacaTEIbHOM IUIOCKOCTM W HOPMaluM K HEKOTOPHIM
MIOBEPXHOCTSIM.

14. TlepBas kBaapatudHasi opma mnoBepxHocTH. OmnpenerncHUE TNEPBOM KBaJAPaTHUHOU
dopmsl moBepxHoctu. [Tpumepbr. Merprueckue 3aaun: 1) BEIYUCICHUE JJIMHBI AYyTH [IAJKOW JIMHUH,
Jexarieil Ha TOBEPXHOCTH; 2) BBIYKMCIICHHE YIJIa MEXIy ABYMs TJIaJKUMU JIMHHUSAMH, JISKAIMMA Ha
MOBEPXHOCTH M HMMEIOIMMH OOIIYI0 TOYKY; 3) BBIYMCICHHE IUIOIIAAN TJIaJKOW KOMIIAKTHOM
MTOBEPXHOCTH.

15. Bropas kBaapatuuHas ¢opma nosepxHoctu.lloHsiTHe 0 BTOpOH KBaapaTHuHOU (opme
nosepxHocTd. HopmanbHas KpMBU3HA, HOPMAJIBHOE CEYEHUE MMOBEPXHOCTH. MHAMKATpUCa KPUBHU3HBI
noBepxHocTH. [loHsATHE 00 >IUIMNTHYECKOH, MapaboIMYecKol, TUIEPOOTMYECKONW TOUYKaxX. | 1aBHbIE
HaIlpaBJICHUs IIOBEPXHOCTU B TOUKe. Teopema Ponpura. I'maBHbIe KpUBU3HBI TOBEPXHOCTH. [loHATHE O
JUHUM KpUuBKU3HBI. CpenHsis U rayccoBa KpUBHU3HBI NOBEPXHOCTH. IIprMepsl MOBEpXHOCTEN BpallleHUs
NIOCTOSTHHOM NOJTHOM KpuBH3HBL. YacTHble ciydan (chepa, ncesnocdepa). [Ipsmoit remukon.

16. BHyTpenHss reometrpusi nopepxHoctu. Teopema I'aycca. I'eone3nyeckasi KpUBU3HA Ha
noBepxHocTU. BHyTpeHHss reomeTpusi noBepxHocTu. JlepuBanuonusie ¢popmynsl. Teopema ["aycca
(rayccoBa KpuBU3HA Kak 00BEKT BHYTpeHHEH reomerpun). Mzomerpudeckue nmosepxHoctu. OCHOBHAsS
TEOpEMa B T'€OMETPUU H30METPUUYECKUX MOBEpXHOCTEH. IIpuMepsl M30METpUUYECKUX MOBEPXHOCTEM.
[Tonsatue o usrn6anuu nosepxuoctu. [Ipumep u3rnbanus noepxHocTH. ['eoqe3nueckas KpUBU3HA HA
noBepxHoctu. ['eonesnueckue nunun. Teopema ["aycca - bonne.

3aHATHS CEMHUHAPCKOI0 THIIA

IpakTnyeckoe 3ausitue Ne 1-3. Tononozuueckoe npocmpancmso.

HeoOxoaumo 3HaTh onpeziesieHue TOMOJIOrHYECKOTr0 MPOCTPAHCTBA, YMETh IPUBOIUTE IPUMEPHI
(TpuBHANIbHAS, TUCKPETHAS, €CTECTBCHHAS, KOHIICHTPUYECKAs! TOTIOJIOTHH).

HpaKTI/I'lECKOC 3ausaTHe Ne 4-6. Ocrosnble noHsmMUsL MONOI02UYECKO20 npocmpancmea.

HeoOxoanMo 3HaTh ompeneneHusi BHYTPEHHEH, BHENIHEH, TPaHUYHOM TOYEK, BHYTPEHHOCTH,
BHEIIHOCTH, TPAHULIBI MHOKECTBA. Y METh IPUBOJUTH IIPUMEPHI B PA3IIMYHBIX TOIIOJIOTUsAX.

IIpakTuyeckoe 3ansitue Ne 7-9. Henpepvignocms u comeomopghusm.



HeoOxonumo 3HaTh OIpeneneHue HEMpPEepbIBHOIO OTOOpakeHusi, romeoMoppusMma, yMeETb
IPUBOANTH NPUMEPHl M KOHTPHPUMEPBL. 3HATh JOKA3aTEIbCTBO HEOOXOJMMOrO0 M JOCTAaTOYHOTO
MPU3HAKA HENPEPHIBHOCTH OTOOPaKEHUS B TOUKE.

IIpakTnueckoe 3ansirue Ne 10. Bexmopnas ¢ynxkyus 00H020 u 08yX CKANAPHLIX ApeyMeEHMO8.

Heo0xomumo 3HaTh OMpeieneHus BEKTOPHOH (DYHKIIHMS OJTHOTO M JBYX CKAISAPHBIX apryMEHTOB
(erpepbiBHOCTE ¥ UG (GEpEeHIIUPYeMOCTh B TOYKE, HEOOXOAMMOE | JOCTaTOYHOE YCJIOBHE
muddepeHIupyeMoCTH, paBuia audhepeHIMpPOBaHUs U T.11.).

IIpakTuyeckoe 3ansaTue Ne 11-12. Srnemenmur conpososrcoaroueco mpexepaHHuxa.

Heo6xonumo 3HaTh onpezeseHre BCeX 3JIEMEHTOB CONPOBOXKAAOLIEro TpexrpaHHuka dpene u
UX ypaBHCHUSI.

IIpakTnyeckoe 3ansitue Ne 13. Kpususna u kpyuenue kpusoii.

HeoGxonumo 3HaTh ompeseneHne KPUBU3HBI U KPYUYEHHUs, BHIBOJ (POPMYIBI Il BBIYHCICHHS
KPUBU3HBI U KPY4eHMS B €CTECTBEHHOM U IPOM3BOJBHOM mapamerpusauuu. [loHnMmars
IT€OMETPUUYECKHUM CMBICIT KpUBU3HBI, KpydeHus. Dopmynsl Opene.

IIpakTnuyeckoe 3ansitue Ne 14. Kacamenvnas nnockocms u HOpMaib K NOBEPXHOCMU.
Buiuucnenue koa¢hghuyuenmog nepgoii K6aopamuunot ¢)opmul NOBEPXHOCIU.

Heobxomumo 3HaTh ompezeNeHue MOBEPXHOCTH, CHOCOOBI 3alaHUs. YPaBHEHUs KacaTelbHOM
IUIOCKOCTH M HOPMaliM K I[OBEPXHOCTU. 3HATh OMpeleleHue NepBON KBagpaTUYHOW (HOPMBI
MOBEPXHOCTH, (GOPMYJIBI I BBIYUCICHUS KOIPPUIIMEHTOB NEPBON KBaIpaTUIHOU (POPMBI.

IIpakTuyeckoe 3ansaTue Ne 15. [Ipunoocenue nepsoii keéadpamuurou opmvl HOBEPXHOCMU K
peueHuro 3a0au.
Heo6xoauMo 3HATH TpH 3a7aun: 1) BEIYMCICHHUE JJIMHBI IyT'W Ha MOBEPXHOCTH, 2) HAXOKICHUE
yriia MeXy KPUBBIMHU Ha MMOBEPXHOCTH, 3)BBIYHMCIICHUE TUIOMIAIH 00JaCTH TOBEPXHOCTH.

IpakTnuyeckoe 3ansitue Ne 16. Kpususnvl nosepxnocmu 6 0anHoU mouke u ux 8bl4UcieHue.
Heo6xonuMo 3HaTh MpaBujia BBIYUCICHUS KPUBH3HBI U MX CBS3b ¢ KO3(duUImeHTaMu mepBoit
KBaJJpaTHYHOH (HOPMBI TOBEPXHOCTH.

CamocrosiTeibHast padora

Tekymas camocrosiTenbHas pa0oTa HampaBieHAa Ha YriayOleHHe M 3aKpervleHue 3HaHHM
CTYIEHTOB M pa3BUTUE MX MpPAKTHUYECKUX yMeHHH. OHa 3akitodaercs B paboTe C JEKIHMOHHBIMU
MaTepualaMH, IMOHMCKe W 0030pe JHUTepaTypbl M 3JEKTPOHHBIX HMCTOYHHUKOB, HH(OpManuu 1o
3aJlaHHBIM TEeMaM Kypca, ONEepexarolel caMoCTOsSTebHONW paboTe, B M3YUYEHUH TE€M, BHIHECEHHBIX Ha
CaMOCTOSTENIbHYIO IPOPAOOTKY, HOJTOTOBKE K J1a00PATOPHBIM 3aHATHSIM.

CamocrosiTenbHas BHeayAUTOpHas paboTa CTYAEHTOB COCTOMT B:
npopaboOTKe JIEKIIMOHHOTO MaTepHala, COCTaBJIE€HHMM KOHCIEKTa JIeKIUH @0 Temau,
BBIHECEHHBIM Ha CaMOCTOATENIbHOE U3YUYEHHUE;
BBINIOJTHEHUH JIOMAIIHUX 3a/1aHUH.

Tembl 17151 CAMOCTOATEILHOI0 U3YYCHUS

MeTrpuueckue npoCcTpaHCTBaA.
CBSI3HOCTB, OT/IETTUMOCTh, KOMIIAKTHOCTb.
N3omopdu3m u romeoMophusm.
I'mankue nuHUM.
®opmyinsl Opene.
IlonsiTHE O KpY4YCHUHU.
OOBIKHOBEHHBIE 1 0COOBIE TOUKH TOBEPXHOCTH
Metpuyeckue 3aauu.

LN~ wWNE



9. HMupaukatpuca KpUBH3HBI OBEPXHOCTH.
10. Cpenusist u rayccoBa KpUBH3HA.
11. I'eome3snueckue TUHUU.
6. Kpurepun oneHMBaHHUS Pe3yJIbTATOB OCBOEHHSI THCIMIIJIHHBI
6.1. OleHOYHbBIE CPeCTBA H KPUTEPHH OLIEHMBAHHUS VIS TeKyIIel aTTecTanun

KonTpoabHasi padora
1. HaiiTu s11eMeHThI COPOBOXKIAIOIIETO TPEXTPAaHHUKA, KPUBU3HY U KpydeHHE KPUBOI:
1x = cos °t,
}y=sin3t , t,=pl4,
17 = cos 2t.
T

2. HaiiTi ypaBHEHHE KacaTeJIbHOM IIIOCKOCTH U HopMaiu B Touke Mo(u =0,v=0), I u Il

KBaJlpaTUYHbIE (POPMBI, TaAyCCOBY U CPEIHIOI0 KPUBHU3HBI IOBEPXHOCTU

wn

No ok

10.
11.

ix =(a+bcosu)cosv,
ty =(a+bcosu)sinv,
4z =bsinu.

KpuTtepun oneHnBaHusi KOHTPOJIBLHONH PadoThI
1. Hopwmsl onieHMBaHus paboTh

Nen/m | CrpykrypHas yacTh KOHTPOJBHOU pabOTHI KosmyectBo Gayuios (*)
1 [IpaBuabHO peaanM30BaH KaKIBIM METOM 1 Gaut
penieHusI
2 AHanu3 pe3ynbTaToB 2 Gamna

(*) Bosmoskna rpaganus B 0,25 6aa.
2. Ilkaia oreHUBaHMs pabOTHI:

/11 Ornenka KomnnuecTBo Oamon
1 | Ormuso 4,75-5
2 | Xopomio 3,75-4,5
3 | YnoBneTBopuTEIHHO 3-3,5
4 | HeynoBIeTBOPUTEIHHO MeHee 3

6.2. OeHOYHbIE CPeICTBA M KPUTEPHH OLIEHMBAHMSA /I MPOMEKYTOUHOM aTTecTaluu
Bonpocsl k 3xk3ameny

Omnpenenenne TOMOJOIMYECKOro IpocTpaHcTBa. Ilpumepesl. Merpuueckue mnpocTpaHCTBA.

Tomnonorus, THAYIUPOBAHHASL METPUKOM.

3aMKHYTbIE MHOKeCTBa. CBONMCTBA 3aMKHYTBIX MHOKECTB.

BHyTpenHue, BHEIIHME, TpaHUuYHble TOUYKH. [IpuMeprl B pasiauuHBIX TOMOJNOTHSX. Todku

IPUKOCHOBeHUS. [IoHATHE O 3aMBIKaHUAX.

ba3uc Tonosorn4eckoro MpocTpaHCTBa.

CsizHOCTB. Teopema 0 MOJIy4EeHUHN CBSA3HBIX MHOYKECTB.

OTnenumMocTh, KOMIIAKTHOCTB.

HenpepriBable  oToOpaxkenus. ['omeomopdusm. Ilpumeprsr. Konrpnpumepst. Ilpenmer

TOIOJIOT VU,

[pocreitmie snementapHble JuHUH. [loHsTe o nuuuu (kpusoii). [Ipumepsl. [lonstue 06

OOBIKHOBEHHON U 0c000i1 Toukax nuHUM. [ maakue nunuu. [Ipumepsl.

Teopema 0 CyllieCTBOBAaHMHU KacaTelIbHOW. YpaBHEHHUS KacaTelbHOW I Pa3IMYHBIX CIIOCOOOB

3a/laHUs] KPUBOML.

Jnvuna nyru. EcrecTBeHHas napaMmerpusanusi.

Kpususna kpusoii. Tpexrpannuk ®@pene.



12.
13.
14.

15.
16.

17.

18.

19.

20.

21.
22.

A .

Kpyuenue kpuBoii (ompenescHue, BBIYMCICHUE B €CTECTBEHHOW mapameTpuzanuu). Gopmyisi
Opene.

IInockas nuHus.

Brluncnenue KpuBU3HBI U KPYYEHHUs B IPOU3BOJIBHON ITapaMETPU3aALIHUH.

BunroBas nuHusa. KpuBnsHa u KpyueHHe BUHTOBOM JIMHUM.

BekropHast (yHKIMs ABYX CKalIsIpHBIX aprymeHToB (0030p). Ilpocteiimias u snemeHTapHas
noBepxHocTHU. [TonaTne 06 0OBIKHOBEHHOM U 0c000i1 Toukax noBepxHocTu. [loHATHE O MpocTOM
noBepxHocTu. ['nmankue nmoBepxHocTH. CHucTeMa KPUBOJMHEMHBIX KOOPAMHAT HA MOBEPXHOCTH.
[Tpumepsi.

KacarenpHasg MmaoCKoCTh M HOpMallb K NOBEPXHOCTH. YPaBHEHHs KacaTeJIbHOM IUIOCKOCTH W
HOPMaJIA K HEKOTOPBIM MOBEPXHOCTSIM.

Onpenenenue mepBoi KBaapaTU4HOM (opmbl moBepxHocTu. [Ipumepsl. Bpruucinenue MHbI
JIYTH TJIAJIKOW JIMHUH, JEKAaIIeH Ha TOBEPXHOCTH.

Bpluucnenue yriia Mexay JABYMs TIAQIKUMM JIMHHASAMH, JISKANIMMU Ha IIOBEPXHOCTH U
UMEIOITUMU OOTIYI0 TOYKY. BBIUmCIIeHre TUTOIIa N T3 KO KOMIAKTHOMW MMOBEPXHOCTH.

Bropas kBazpatnunas ¢opma mnoBepxHocTH. HopmanbHasi KpUBH3HA, HOpPMAalbHOE CEUYECHHE
noBepxHocTU. WHauMkarpuca KpUBU3HBI TOBEpPXHOCTH. IloHsATHE 00 AIUIMITHYECKOH,
napaboIMyecKoi, runepOooIMIecKOi TOUKaX.

I'maBHBIC HallpaBiIeHUs IOBEPXHOCTU B Touke. Teopema Ponpura.

I'maBHbIE KpuBU3HBI MOBEpXHOCTU. [loHsATHE O yNMHUM KpuBM3HBL CpenHss U rayccosa
KPUBH3HBI IOBEPXHOCTH.

Oo0pa3zen 3K3aMeHANMOHHOI0 OWJIeTa
Onpenenenue Tonojgoruyeckoro npocrpancTsa. OCHOBHbIE cBOMCcTBaA TONOJIOrUU. [Ipumepsl.
Tpexrpannuk @pene. Dopmynsl Opene.
3anaya. Haliqure 351eMEeHTBI CONPOBOXKIAIOIIETO TPEXTPAHHUKA, KPUBU3HY U KPYUEHHE KPUBOU
X = cost

y =2sint

KpnTepml OLICHUBAHHUA OTBETA HA IK3aMCHE
HOpMI)I OLICHUBaHW OTBCTA

Neri/mm CrpykTypHas yacTh Omiera KonmnuectBo 6amios
1 | Teopernueckuii BOIpoc 2 bama
2 Maremaruyeckast MOJETb 1 Gann
3 Peanusanus pemenus 3agaumn 2 Gama

(*) Bo3mosknHa rpananus B 0,25 Oana.

2.

[Ikana oneHuBaHus pabOTHI:

n/m Ornenka KomaunuectBo 6amioB
1 | Ortanuno 4,75-5
2 | Xopomio 3,75-4,5
3 | Y0BIE€TBOPUTEIHHO 3-3,5
4 | HeymoBieTBOPUTEIHHO MeHee 3

7. IlepeyeHb OCHOBHOI M 10NIOJTHUTEJIbHOMH YU4eOHOIl JTUTepaTypsbl
7.1. OcHoBHAasl JIUTEpaTypa
Boromosnos H. B. Matematuka : yueOuuk ajist By3os / H. B. boromosnos, I1. Y. Camoiinenko. —
5-¢ wm3m., mepepab. u jgom. — Mocka: MsnmarensctBo IOpaiit, 2022. — 401 c. — (Bwicuee
obpazoBanue). — ISBN 978-5-534-07001-9. — Tekcr: snekrponssiii // OOpazoBarenbHast
iatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/488864
byrpos . C. Bricmias marematnka B 3 T. T. 2. DineMeHThl JHMHEHHOH anreOpel U
aHAIUTHYECKON reomerpuu: yaeOHuk mist By3oB / 5. C. Byrpos, C. M. Hukonbckuit. — 7-e u3n.,
crep. — Mocksa: M3natensctBo FOpaiit, 2022. — 281 c. — (Bricmee oopazoBanue). — ISBN 978-5-


https://urait.ru/bcode/488864

10.

11.

12.

13.

14.

534-03009-9. —Tekcrt: anmexTponHsbiii // OOpa3oBarenbHas miatpopma Opaiir [caiit]. — URL:
https://urait.ru/bcode/488877

Bbypmuctposa E. b. Jluneiinas anreOpa: y4eOHMK M HpPaKTUKyM Ui aKaJeMHYECKOTO
Oakanaspuara / E. b. Bypmucrtposa, C. I'. JlJobanoB. — Mocksa: UznarenscrBo FOpaiir, 2022, — 421
c. — (bakanaBp. Akamemudeckuii kypc). — ISBN 978-5-9916-3588-2. — Tekct: ssekTpoHHbIiH //
Oo6pazoarenbHas miatgopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/508147

Kypasner 1O. U. Jluckpernbiii ananu3. OCHOBBI BBICHICH anreOpbl: ydeOHOE mocoOue yis
By30B / 10. 1. XKypasnaes, 0. A. ®nepos, M. H. Bsubiii. — 2-e u3a., ucnp. u gomn. — MocKBa:
WznarensctBo FOpaiit, 2022. — 223 ¢. — (Bricmiee o6pasosanue). — ISBN 978-5-534-06277-9. —
Tekcr: oamektponubiii  //  O6paszoBarenbhas tiatgpopma IOpaiir  [caiit]. - URL:
https://urait.ru/bcode/491080

JluneitHas anreOpa W aHATMTHYECKas TeOMETpuUs: ydeOHMK M mpakThukyMm s By3os / E. T
[TnoTHukoBa, A. II. WBanoB, B. B. JlormnoBa, A. B. Mopo3oBa ; mon pemakuuenr E. T.
[TnotHukoBoit. — MockBa: UznarensctBo FOpaiit, 2022. — 340 c. — (Beiciiee oOpa3oBanme). —
ISBN 978-5-534-01179-1. — Tekct: anekrponnsiii // O0pazoBarenbHas miardopma FOpaiit [caiT].
— URL: https://urait.ru/bcode/489170

Jlyosruna E. H. Jluneiinas anreOpa : yueOHoe nocobue mns By3oB / E. H. Jlyosruna, E. M.
BeuromoB. — 2-¢ uzn. — Mocksa: UznarensctBo FOpaiit, 2022. — 150 c. — (Briciiee oOpa3oBanue).
— ISBN 978-5-534-10594-0. — Tekcrt: anekrponnsiii // ObOpa3oBatenbHas mardopma HOpait
[caitT]. — URL: https://urait.ru/bcode/495162

[Taxomosa E. I'. JIuneiinas anreOpa u ananutryeckas reomerpusi. COOpHUK 3aaHuil: yueOHOe
nocobue s By30oB / E. I'. TTaxomosa, C. B. PoxxkoBa. — Mocksa: M3narensctBo Opaiit, 2022, —
110 c¢. — (Beicmee obGpaszoBanue). — ISBN 978-5-534-08428-3. — TekcT: 3aeKTpOHHBIN //
OopazoarenbHas miatgopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/490366

[Tepensman 5. U. 3anumarensuas reomerpus / 5. U. Tlepeasman. — Mocksa: M3maTeascTBo
IOpaiit, 2022. — 264 ¢. — (Otkpsitas Hayka). — ISBN 978-5-534-12883-3. — Tekct: a5eKTpoHHbIH //
OopazoBarenbHas miatgopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/492353

[Toro B. JI. AHanuTu4eckas reoOMeTpHsi: yueOHUK U npakTukym Juis By3os / B. JI. Tlonos, T
B. Cyxomxkwuii. — 2-e u3z., nepepad. u morm. — Mocksa: NU3narenscto FOpaiit, 2022. — 232 c. —
(Beicuiee o6paszoBanue). — ISBN 978-5-534-03003-7. — Tekcr: anekrponnsiii // OOpazoBarenbHast
miatdopma FOpaiit [caitt]. — URL: https://urait.ru/bcode/490156

[Torano A. I1. Jluneiinas anredpa ¥ aHATUTHYECKAst TEOMETPHS | YUCOHUK M TIPAKTUKYM IS
By3oB / A. II. TloramoB. — MockBa: W3matenbctBo IOpaiit, 2022. — 309 c. — (Bsicmice
obpazoBanue). — ISBN 978-5-534-01232-3. — Tekcr : anekrponsbiii // OOpaszoBarenbHast
miatdopma IOpaiit [caitt]. — URL: https://urait.ru/bcode/489949

[TpuBano U. N. Ananutnueckas reomerpusi: yueOnuk mist By3os / U. W. TlpuBanos. — 40-e
u3l., crep. — Mocksa: M3natensctBo HOpaiit, 2022. — 233 c. — (Bricmiee o6pasoBanue). — ISBN
978-5-534-01262-0. — Tekcr: anextponHbIit // OOpa3zoBarensHas mnardopma FOpaiit [caiit]. —
URL.: https://urait.ru/bcode/490111

Pesnnuenko C. B. AHanuTHueckas reoMeTpus B IpuMepax U 3amadax B 2 4. Yacte 1. yueOHUK
U npakTukyMm it By30oB / C. B. Pe3nuuenko. — 2-e u3f., ucnp. u pomn. — Mocksa: M3aatenscTBo
IOpaiit, 2022. — 302 c¢. — (Bsiciee oOpasoBanue). — ISBN 978-5-534-02936-9. — TekcrT:
AIIEKTPOHHBIN Il O6pasoBarenbHas mwiathopma FOpaiit [caiit]. - URL.:
https://urait.ru/bcode/491081

Pesunuenko C. B. Ananutudeckast reomeTpus B IpUMepax U 3a1adyax B 2 4. Yactp 2: yueOHUK
u npaktukyMm aist By3oB / C. B. Pesnuuenko. — 2-e u3n., ucnp. u jgon. — Mocksa: M3aaTenbcTBo
IOpaiit, 2022. — 288 c. — (Bsiciiee oOpasoBanue). — ISBN 978-5-534-02938-3. — Tekcr:
ANEKTPOHHBIH I O0pazoBarenbHast mwiatpopma  IOpaiiT [caiiT]. - URL:
https://urait.ru/bcode/497744

Caburos U. X. JIuneiinas anrebpa 1 aHaIUTUYECKasi TEOMETPHUs | ydeOHOEe TocoOue Il By30B
| U. X. Caburos, A. A. Muxanes. — 2-e u3J., ucrnp. u non. — Mocksa: M3natensctBo HOpaiit, 2022.
— 258 c¢. — (Boicmiee oOpaszoBanue). — ISBN 978-5-534-08941-7. — Tekct: a3jekTpoHHbIH //
OopazoBarenbhas mwiatgopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/493221
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15.

16.

17.

Cannpaxkoa E. B. [JIuddepenunansupie ¢Gopmbl Ha TIAAKHMX MHOT000pasusax: yueOHOe
nocobue s By3oB / E. B. Cangpakosa, E. B. Cymun. — 2-e w3n. — Mocksa: M3garenscTBo
FOpaiit, 2022. — 138 c. — (Beicmiee oOpasoBanme). — ISBN 978-5-534-10988-7. — Tekct:
AJIEKTPOHHBIN I Ob6pasoBarenbHas wiatpopma IOpaiir [caiiT]. - URL:
https://urait.ru/bcode/495023

COopHuUK 3a1a4 110 BbIciiel Matematuke B 4 u. Yacts 1. yuebHoe mocobue mus By3os / A. C.
[Tocrenos [u ap.]; mox pemakimeit A. C. TTocnenoa. — Mocksa: M3matensctBo Opaiit, 2022, —
355 c¢. — (Beicmiee obOpazoBanue). — ISBN 978-5-534-02075-5. — Tekct: aiekTpoHHBIH [/
OopasoBarenbHas miathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/490873 Crekios B. A.

OCHOBBI TEOpPUH HHTETPUPOBAHUS 0OBIKHOBEHHBIX AU (hepeHIInaabHbIX YPaBHCHUH: yaeOHOe
nocobue mist By30B / B. A. CrexioB. — Mocka: UznarensctBo FOpaiit, 2022. — 427 c. — (Bsiciiee
obpasoBanue). — ISBN 978-5-534-02124-0. — Tekct: snexkrponssiii // OOpaszoBarenbHast
wiatdopma FOpaiit [caitt]. — URL: https://urait.ru/bcode/497752

7.2. JlonoTHUTeIbHAS JUTEPATYypa

agrOdE

©o~No

10.

11.

12.
13.

14.
15.

16.
17.
18.
19.
20.

AnexcauapoB A.[l., Heuseraes H.1O. 'eomeTrpus.—M.:Hayxka,1990.

Artanacsn JI.C., bassines B.T. I'eomerpus. Y. Il. — M.: TIpocBemenue, 1987.

Artanacsa JI.C.,bazsineB B.T. u ap.CoopHuuk 3anau mo reomerpuu.—M. :Ilpocsemienne,1980.
Artanacsu JI.C., I'ypeBuu I'. b. 'eometpus U.2.—M.:IIpocsemienue,1985.

ArtanacsH, C.JI. I'eomerpust 1 [Dnexrponnslii pecypc]: ydeOHoe mocobume mnst By3os / C.JL
AranacsH, B.I'. IlokpoBckuii ; mox pen. C.JI. AtanacsiHa. — D71, U3/, — DJIEKTPOH. TEKCTOBBIE J1aH.
(1 daitn pdf : 334 c.). — M.: BUHOM. Jlaboparopusi 3uanwmii, 2014.—Cuctem. TpeGOBaHUS:
AdobeReader XI ; sxpan 10". - ISBN 978-5-9963-2371-5

bakensman U.5. Beicmiast reometpus. —M.: [Ipocsemenne,1967.

brsmke luddepernuanpaas reoMeTpusi.

Bepnep A. JI., Kantop b.E., ®panrynos C.A. I'eomerpus. —4.2 CII6.: Cner.nut,1997.

I'eomerpust 2 [DnexktponHbiii pecypc] : yue6. mocobue mns By3oB / C.JI. AramacsH, B.I.
[Toxposckuii, A.B. YmakoB ; mox pea. C.JI. Aranacsna.—M. : BUHOM. JlaGoparopusi 3HaHUH,
2015. 547 c.— ISBN 978-5-9963-2876-5/

[eomerpust 2 [DnexktpoHHbi pecypc] : yued. mocobue mns By3oB / C.JI. AranacsH, B.I.
[ToxpoBckuii, A.B. YmakoB ; mox pen. C.JI. Aranacsaa.—M. : BUHOM. JlaGopaTtopusi 3HaHUIA,
2015. -547 c.— ISBN 978-5-9963-2876-5 Bricmas reomerpusi/ H.B. Epumos, - 7-¢ u3n. - M.:
OU3MATIINUT, 2004. - 584 c. ISBN 5-9221-0267-2

I'eomerpus: Yueonuk / A.Il. Kucenes; Ilox pen. H.A. T'maronesa. - M.: ®DUSMATJIUT, 2013. -
328 c.: 60x90 1/16. - (bubnmoTeka (U3MKO-MATEMaTHYECKON JIUTEPATYPbl IS IIKOJHHUKOB H
yauteneit). (mepemer) ISBN 978-5-9221-0367-1, 1500 k3.

['uns6ept Jl. OcHoBanus reometpun. —M.: Hayka, 1964.

I'yceBa H.M. Coopuuk 3amay mo reomerpun: B 2 4. — Y. Il: yuebnoe mocobue / H.U. I'ycea. H.C.
Henncona. O.10. Tecnsa. — Mockea: KHOPVYC, 2021. — 528 c. ISBN 978-5-406-05200-6

Edumos H.B. Beiciras reomerpus. — M.:Hayka,1993.

Kadsapos A K. I'eomerpus U 2.—HoBocubupck. CuOMpcKkoe yHUBEPCHTETCKOE HM3IATEIbCTBO. —
2003.

Knaitn M Maremaruka. [Touck uctuasl.—M.:Mup,1988.

Komanty M. MHoroo6pa3sue reomeTpuu.

[Terpora B.T.JIexuuu mo anredpe u reomerpun. — Y 2.M.: Brnamoc, —1999.

[Toropenos A.B.luddepenunansuas reomerpus.—M.:Hayka,—1968.

Pozennopn, O. P.3amaun mno aupdepeHnmanpsHoi reoMeTpun|neKTpoHHbId pecype] / D. P.
PosennopH. - 3-e uzn., ucnp. u gom. - M.: DUSMATIINUT, 2008. - 144 c. - ISBN 978-5-9221-0821-
8.

7.3.IlepeyeHnb pecypcoB MH(POPMALHOHHO-TeJIeKOMMYHUKANMOHHOM ceTH «MHTepHeT»


https://urait.ru/bcode/495023
https://urait.ru/bcode/490873
https://urait.ru/bcode/497752

OnektponHas 6ubnmoteka https://www.biblio-online.ru.

Katanor o0pasoBarensHbix Internet-pecypcos http://window.edu.ru.

MaremaTnueckoe Oropo: penieHue 3a1ad 1o BeIiciiel matematuke http://www.matburo.ru.
CaiiT MaTepualloB 10 MaTeMaTudeckuM nakeram http://www.exponenta.ru/.

i NS

8. MaTrepuabHO-TeXHHYeCKOe o0ecnieyeHue
Y4yeOHass ayauTopusi JAJs1 NPOBeACHUS 3AHATHH JEKIIMOHHOTO M CEMHHAPCKOr0 THIIA,
rPYNNOBBIX M HMHAMBUAYAJIBHBIX KOHCYJIbTAIMH, TEeKYIIEero KOHTPOJISI M IPOMEKYTOYHOMH
aTTeCcTAlMH, OCHAIIICHHAs CJIEIYIONIMM 000pyIOBaHHEM: CTaHAapTHAs yueOHas Mebens (28 yueOHBIX
MOCAI0YHBIX MECT), CTOJI M CTYJI JJIsl penoaasarens — o 1 mr., kadeapa s gekropa — 1 mr., gocka
HACTEHHAasl TpeXdJieMeHTHast — 1 mIT., HamoJbHBII MOOMIBHBIA mpoekunoHHbIN 3kpaH DA-LITE — 1
wIT., MyJbTUMeauanpoekropBenQ — 1 ., HoyrOyk Lenovo — luir., kononku Genius — 1 .
IMomemenne 1Jsi caMoCTosITeNbHOM padorelayauropusi Ne224 ¢ Beixogom B HMHTepHET
OCHAIIICHA CIICAYIOIUM 000pyI0BaHUEM:CTaHapTHas ydeOHas MeOeab (15 yueOHbBIX MOCag0YHbIX
MeCT), CTOJN M CTy1 /s mnpenojaBarens — mno 1 mT., 1gocka HacteHHas — 1 mir.,
mynbTuMeauanpoekropBenQ — 1 mr., xononku Genius — 1 ., mepcoHaTbHBIC KOMITBIOTEPHI,
00BbEeTMHEHHBIE B CETh € BBIX0A0M B MHTepHeT — 15 miT.

9.IlporpamMHoe o0ecrnieyeHne
MicrosoftOpenLicense (WindowsXP, 7, 8, 10, Server, Office 2003-2016), nuuensus 66975477
ot 03.06.2016 (6eccpouHo).
OOyuaromumes  obecrieueH poctyn Kk OBC  «lOpaiit», goctym B DIEKTPOHHYIO
nH(})OPMAITMOHHO-00Pa30BaTEIIBHYIO CPETy YHUBEPCUTETA.


https://www.biblio-online.ru./
http://window.edu.ru./
http://www.matburo.ru./
http://www.exponenta.ru/.

