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1. MecTo nucuunauHbl B cTpykrype OIT

Huctmumna «/uddepeHnmanbaas reoMeTpusi W TOIMOJOTHS» OTHOCHUTCS K JIUCIUIUTAHAM
obs3atenpHON yacTu. OHa u3ydaeTcs B 4 ceMecTpe W SBISETCS OJHOM M3 OCHOBHBIX JHCIUILIHH
[UKJa, TaK Kak T.K., B OCHOBHOM, 3aBEpIIACT T'€OMETPHUYECKYIO YacTh MaTEMaTHYECKOro OJIoKa
MOJIrOTOBKHM IO IPOTrpaMMHUpPOBaHMIO OakanaBpa 1o HampasieHuto «llemarormueckoe oOpazoBaHue)
(mpodune «Marematuka, UnpopmaTukay).

[Tpu u3y4yeHuu AaHHOW TUCHMIUIMHBI HEOOXOIMMBI KOMIIETEHIIMH CTYJEHTOB, COPMHUPOBAHHBIC
NpU U3YyYCHUH TaKUX JUCIMILINH, Kak: «MaTeMaTHUeCKui aHam3», «AHaJIUTHYECKas T€OMETPH,
«Jluneitnas anreGpa» u zp.

W3yuenne Kypca OCHOBAaHO Ha TPATUIIMOHHBIX METOJAX BBICIICH INKOJIBI, a TaKXe TECHOU
B3aMMOCBSI3U CO CMEKHBIMH KypCaMH.

2. IlnanupyemMble pe3yJabTaThl 00YUEeHHUS M0 JMCHUIJIMHE

Komnerennusa NHaukaTopsl JOCTUKEHUS

OIIK-8. Cnocoben ocymecTBIsATh | 3HATH: 00BEKT, MPEIMET, OCHOBHBIE KAaTETOPUHU, MPUHIIUIIBL,
MEJJarOTHYECKYI0 JICSITEIHbHOCTh Ha | 3aKOHOMEPHOCTH,  CTPYKTYpY  IEarorM4ecKod  HayKH,

OCHOBC CIICHHUAJIBbHBIX HAayY4YHbIX | CYIIHOCTb, CTPYKTYpPY, AUHaAMUKY OCJI0CTHOI'O
3HAHUHI neaarorudycCKoro  mpomnecca, COCTOAHHUE W  TCHACHIUU
Pa3BUTHUA OTCYCCTBCHHBIX n MCKAYHAPOAHBIX
neaarorndcCKmux n IICHUXOJIOTHYCCKUX HCCHGHOB&HHﬁ;
MCTOOOJIOTHIO neaaroru4cCcKoro HCCIICOOBAHUA,

O0COOEHHOCTH, JIOTUKY, 3aKOHOMEPHOCTH, (POPMBI, METOJbI U
cpeacTtBa mpolecca OOyuYeHUs U BOCHUTAHUS; OCHOBBI
MICUXOJIOTUH JTUYHOCTH, OCHOBHBIE TEOPETUUECKUE MOIXOIbI K

IIOHMMAaHHUIO (beHOMeHa JINYHOCTH, IIO3HaBaTCJIbHBIC
IpouecChl, HX CBOI\/JICTBa, 3aKOHOMCPHOCTH HW POJIb B
I/IHTCHHGKTyaHBHOﬁ u TBOp‘lCCKOfI ACATCIIBHOCTH,

06HICTGOPGTI/ILICCKI/I€ OCHOBBI METOAUKHN HpeHOHaBaHI/Iﬂ
mpenMera B o0beMe, HEOOXOAUMOM JJisi OCYIIECTBICHUS
MeJarornyecko  JAeATeIbHOCTU; CTPOEHHE U (PyHKUUHU
OpraHu3Ma, OCHOBHbIE 3aKOHOMEPHOCTH PAa3BUTHUS YEJIOBEKa;
o0Imue 3aKOHOMEPHOCTH U BO3pPACTHBIE OCOOEHHOCTH
(YHKITMOHUPOBAHKS OCHOBHBIX CHCTEM OpTaHH3Ma y4allluXxcs;

TUTHEHNYECKHE TpeboBaHMs K Opra"u3aiuu
00paszoBaTebHOIO MpOollecca U THTHEeHY Y4eOHOIo mpolecca;
WHCTPYMEHTAJIbHBIE CcpeacTBa MH(POPMAITMOHHBIX
TEXHOJIOTUH.

YMeTb: NpUMEHSATh TEOPETUYECKHE 3HAHHUA B pEIICHUU
NEearorMueckux 3afay; IUIAaHUpPOBaTh, IPOEKTUPOBATH U
OCYILIECTBIIAThH MEeIaroru4eckKuil mpouecc B pa3IMUHbIX THIAX
00pa30oBaTeNbHBIX YUPEKACHUH; ONpPENeNsiTh CTPYKTYpYy H
METOOJIOTHIO MPOBEJCHUS INENArorH4ecKoro McCiIeJOBaHus;
aJIeKBAaTHO IIEJISIM BBICTPAaWBaTh y4eOHBIH W BOCIIMTATENIbHBIN
MpoLecC, BbIOMpas COOTBETCTBYIOIIHME (OPMBI, METOIBl U

CpeacTBa ero OCYILECTBIICHNUS, UCIIOJIb30BaTh B
IeJarOrTHYeCKON NEeATEIbHOCTH u MEXIUYHOCTHOM
B3aUMOJCHCTBUU COBPEMECHHBIE JOCTUKECHHUS
IICUXOJIOTMYECKOMN HayKU; YYHUTHIBATH BO3pPAaCTHBIE

(hU3HONIOTHYECKHEe OCOOCHHOCTH YJAIIUXCsl B IEJarOTMYECKOM
MpoLIecCce; UCIMOJIb30BaTh MHPOPMAIIMOHHBIE TEXHOJOTUHU IS
penieHus nmpodeccruoHalbHbBIX 3a/1a4.

Baagerb: kaTeropuajgbHbBIM —anmapaToM IEJaroruyeckoit
HAYKH, HaBbIKaMU PCIICHUA neaarort4yeCKux 3aJa4d,




CHOCOGaMI/I MJIaHUPOBAHUA )41 OCYHICCTBJICHUA
o0pa3zoBaTrebHOTO  TIpollecca;  CIoco0aMu  MPOBEICHUS
MEJarornyeckoro JKCIEepUMeHTa; (opMaMu UM METOJaMU
OCYIIECTBIICHHUSI y4eOHOM W  BOCIHTATEILHOW  pabOoTHI;

npueMaMd W METOJAMHM  TNCUXOJUArHOCTUKHU JIMYHOCTH,
M3Y4YeHHUsI 0COOCHHOCTEH MpodecCHOHANBbHON AeITeIbHOCTH;
HaBbIKAMHU OpraHU3alMM [EeIaroTHYecKOr JEeATEIbHOCTH C
MO3UIUI COXpaHEHMs 3[0POBBS; METOAaMH NPO(UIAKTUKU
HapylmieHWid  (PU3NYECKOTO  Pa3BUTHS W TOBBIIICHUS
aJIalTallMOHHBIX PE3EPBOB OPraHM3Ma; METOJaMH OKa3aHUs
MepBOM J10BpayeOHOW TMOMOILM; METOJAMH TMPUMEHEHUS
MH(OPMALIMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOT Ui B
00pa3oBaTeLHOM IPOIIECCE.

IIK-5.Cnoco6en UCIIOJIb30BaTh
HAayYyHbIC 3HAHUSA B TPECIMETHOU
obnmactu (MaTreMaTWkKa) B MpoOIecce
(dhopMUpOBaHHS peAMETHOU
KOMIICTCHIIMM  OOydYaroImuxcs B
paMKax  peanu3auuMd  OCHOBHOM
00111€00pa30BaTEIILHOM MTPOrPaMMBbI

3HaTh: COBPEMEHHOE COCTOSIHHE M IEpPCIEKTUBBI PA3BUTHS
MaTeMaTUKM KakK Y4eOHOM JMCUMIUIMHBI, HaIlpaBJICHUS
pa3BUTHUS  UIKOJIBHOTO  MaTeMaTH4ecKoro  o0Opa3oBaHUS,
TEOPETUYECKHE OCHOBBI OOYYEHMsS] MaTeMaTUKE, MPUHIMUIIBI
MIOCTPOCHUSI METOJUYECKONH CHCTeMbl OOyUeHUsI MaTeMaTHuKe,
OCHOBHBIE JIMHMM IIKOJIBHOIO Kypca MaTe€MaTUKH, HX
CTPYKTYpYy, COAEpX aHHE M PpOJib, OSTanmbl (OPMHUPOBAHUS
MaTEeMaTHYECKUX [OHSATHM, METOAMYECKHE IMOAXOAbl K
M3y4YEHUIO OCHOBHBIX TEM LIKOJIBHOTO Kypca MaTeMaTHKU;
YMeTb: aHanu3upoBaThb M HHTEPIPETUPOBATH COJAEPIKAHUE
MaTEeMaTHYeCKUX IMOHATHI, TeopeMm, 3aaay, pa3padaTbiBaTh
(GparMeHTBl ypOKOB, OPraHU30BHIBAaTH 00pa30BaTEILHBIN
nporecc oOydeHHs MaTeMaTUKe, KOHCTPYHPOBAaTh METOJUKY
BBEJICHUS IOHSTUN, U3YUEHUsI TEOPEM, PEIICHNUS 3a/1aY;
Baagers: OCHOBHBIMM IIpHEMAMM OPraHU3aLNN AESITEIbHOCTH
IIKOJIbHUKOB IO  H3YYEHUI0O MaTeMaTHKH, HaBbIKaMU
pa3pabOTKM  METOAMKM HM3YyYeHHMs] YacTHBIX  BOIIPOCOB
oOyueHusi MaTeMaTuKe, MCCIEeI0BaTeIbCKUMU METOJaMU B
poecCHOHAIbHON 1€ TEIbHOCTH.

INIK-7 ChoocobeH MaTeMaTHYECKH
KOPPEKTHO CTaBUTh
€CTECTBEHHOHAyYHbIE  3aJa4d U
KJacCUYeCKHe 3aJaud MaTeMaTHKH,
CTPOTO  JI0OKa3aTh  YTBEPXKIEHUE,
chopMynupoBaTh pe3ynbTar,
YBUZIETh  CIEJACTBUS  TOJYYEHHOTO
pe3yibTaTa

3HaTh: 0a3oBble IIPUHIUIIBI ITOCTaHOBKH
€CTECTBEHHOHAy4YHBIX  3aJad M  KJIACCHUYECKHX  3aJay
MaTeMaTHKH,  ONpPENENECHUS  OCHOBHBIX  TMOHATUH U

JI0Ka3aTeNIbCTBA TEOPEM T10 OCHOBHBIM pa3/ielaM MaTEMaTHKU;
YMerb: pemaTb OCHOBHBIE THUIIBI MaTeMaTHUYECKHX 3ajad,
JI0Ka3aTh yTBEPKACHUE, ChOpMyTUpOBaThH pe3yabTar, yBUIECTh
€ro CJIeJICTBUSI;

Baapers: NIEPBUYHBIMU HaBbIKaMU MIPUMEHEHHUS
MaTeMaTHYeCKOro amnmapara K peleHHI0 KOHKPETHBIX 3ajau
U3 Ppa3IMuYHBIX oOjacTell MpUKIAAHON MaTeMaTHKU U
MH(OPMATHKH.

3. Copep:kanune TUCHUNTHHBI

1. Tomosiornyeckoe mpocTpaHcTBo. OmnpeneneHne TOMOJOTHUYECKOr0 TpocTpaHcTBa. [Ipumepsr.
TpuBHanpHas U IUCKpPETHASI TONOJIOTUU. MeTpruuecKHue IpOCTPAHCTBA.

2. Kuaaccupukanmsi To4YeK, CBSA3AHHBIX € MPOHM3BOJBHBIM MHOKECTBOM TOIOJOTHYECKOIO
NPOCTPAHCTBA. BHyTpeHHME, BHEIIHUE, TPaHUYHbIE TOYKM. TOUKM NIPUKOCHOBeHUsA. baszuc
TOIOJIOTMYECKOT0 IPOCTPaHCTBA. CBA3HOCTD, OTAECIUMOCTD, KOMIIAKTHOCTb.

3. OTo0pakeHHs] TONOJOTHYECKMX MPOCTPAHCTB.

HenpepbiBable otoOpakenus. Kpurepuit

HernpepbiBHOCTU. 30MOpdhu3M 1 romeomopdusm.




4. TloHsiTUsl TUHUHU, OOLIKHOBEHHOW M 0c000i TOYKM JUHHH. BekTopHas QyHKIUS CKAISIPHOTO
apryMeHTa U ux cBoWcTBa. [IpocTeiiue u s3neMeHTapHble JIMHUY. [ 1akue TMHUH.

5. DJIleMeHTBHI CONPOBOXIAaWIIero TpexrpanHuka ®pene. ®opmyanst ®pene. KacarenbHas k
kpuBoH. LllecTs 371€MEHTOB CONMPOBOKIAIONIIETO TpexrpaHHuka Opene. Popmyibl Opene.

6. KpuBH3HBI W Kpy4YeHHsl NpPH NPOM3BOJLHOW mNapaMerpu3amuu JuHuH. EcrecTBeHHas
napamerpuzauus. Bekrop kpuBusHsel. Pagnyc kpuBu3Hsl. [loHsTHE O KpyUeHUN.

7. Tlousitusi moBepxHocTH. KpuBo/inHeliHble KOOPAUHATHI Ha moBepxHOcTH. [Ipocteitmas u
aJieMeHTapHast MoBepXHOCTU. OOBIKHOBEHHBIE U 0COObIE TOUKU MTOBEPXHOCTH.

8. KacarejibHasi IJIOCKOCTh U HOPMAJIb K MOBEPXHOCTH. YPaBHECHHUS KacaTeIbHOU IUIOCKOCTU U
HOPMaJIU K HEKOTOPBIM NOBEpXHOCTH. [Ipumepsl.

9. IlepBas kBaapaTuyHasi popMa noBepxHocTH. OrpenerneHue NEpBOM KBAAPATHUHOW (OPMBI
MOBEPXHOCTU. MeTpuueckue 3a1auu.

10. Bropas kBagparuuyHas ¢opma mnoBepxHocTH. [loHSATHE O BTOpOW KBaapaTW4HOH (opme
noBepxHocTd. HopmanbHas kpuBu3Ha. MHaukarpuca KpUBH3HBI MOBEpXHOCTH. [loHsATHe 00
AJUIMNITUYECKOU, TMapaboInueckod ¢ THUNepOOJIMUecKod Toukax. [J1aBHBIE HaIpaBICHUS
noBepxHocTu B Touke. Teopema Pogpura. Cpennsis u rayccoBa KpUBU3HA.

11. Buyrpennsia reomerpusi nmopepxHoctu. Teopema I'aycca. M3omerpuueckne MOBEPXHOCTH.
N3rubanue nosepxuoctu. ['eonesnueckue nuaun. Teopema ["aycca — bonne.

4. TemaTu4eckuii NJIaH

Ne Paznenst n Bcero DOpMBI 3aHATHI

n/m TEMBbI YacoB | JIGKIMH | MPAKTUYECKUE | 1a00paTOpHBIE | CAMOCTOSATEIbHAS

3aHATHS 3aHSITHS pabora

1 Tononoruueckoe 18 4 6 3 8
IIPOCTPAHCTBO.

2 Knaccudukanus TOUYeK,

CBSI3aHHBIX c

MIPOU3BOJIbHBIM

M};)-IO)KGCTBOM 18 4 6 a 8
TOIOJIOTUYECKOTO

IIPOCTPAHCTBA.

3 | OroOpaxkenus
TOTIOJIOTUIECKIX 20 6 6 - 8
MIPOCTPAHCTB.

4 [HoasTus JINHUU,

OOBIKHOBEHHOM u| 12 2 2 — 8
0c000i TOUKH JIMHUM.

5 DIIeMEHTHI
COIIPOBOXKAAOLIETO 14 4 5 B 8
TpexrpaHHuka  @peHe.

Dopmynsl PpeHe.

6 | KpuBusHbl M KpydeHUs
npu npou3BoJbHON | 12 2 2 — 8
rapaMeTpU3aly JMHUY.

7 [loHsATUA TOBEPXHOCTH.

KpuBonuHelinbie 12 2 5 B 8
KOOPJIUHATHI Ha
ITOBEPXHOCTH.

8 KacarenbHasi miaockocTh
u HOpMaJIb k| 10 2 2 — 6
IIOBEPXHOCTHU.

9 Ilepas  kBampatmunas | 10 2 2 — 6




¢dbopMa MOBEPXHOCTH.
10 | Bropas  xBaapaTuyHas 10 5 5 B 5
¢dbopMa OBEPXHOCTH.
11 | BayTpeHHsss reoMeTpus
noBepxHoctu. Teopema 8 2 - — 6
I"aycca.
HUTOI'O | 144 32 32 — 53+27

5. Buabl o0pa3oBaTe/ibHOI 1eSITeJIbHOCTH

3anaTus JEKIUOHHOI0 THIIA

1-2. Tomosiornueckue U MeTpuuecKue npocrpancrBa. OnpeneracHue TOMOJIOTHYECKOro
npoctpancTBa. Ilpumepsl. TpuBHanbHas W JUCKpPETHAs TOIOJIOTHH. MeTpuUUecKue NpOCTPaHCTBA.
Tomnonorus, UHAYLIMPOBaHHAS METPUKON. 3aMKHYThIE MHOKeCcTBa. CBONCTBA 3aMKHYTBIX MHOXECTB.

3-4. Knaccupukamusi  ToYeK, CBSI3AHHBIX ¢ TNPOM3BOJBLHBIM  MHOKECTBOM
TOMOJOTU4ecKoro mpocrpancrBa. [lonaTus 0a3uca TOMOJOrHYECKOr0 MPOCTPAHCTBA.
BuyTpennue, BHemHMe, TpaHUYHbIE TOYKU. [Ipumepbl B pa3nIUyHBIX TOMONOTrHMsX. Touka
npukocHoBeHus. [lonsarue o 3ambikanun. basuc Tomonmoruueckoro npoctpanctsa. [Ipumepsr 0a3ucor
B PA3JIMYHBIX TOMOJOTUAX. CBA3ZHOCTb, OTAEIMMOCTb, KOMIIAKTHOCTh. Teopema 0 MOJIyd4eHUH CBSI3HBIX
MHOKECTB.

S5-7. Oto0paskeHHs] TONOJOTMYECKMX NPpOcTPaHcTB. HemnpepbiBHbIE O0TOOpa)keHUs.
Kpurepwnii nenpepeiBHOCTH. ["'oMmeomopdusm. [Ipumepst. Kontprnpumepst. [Ipenmer Tomonoruu.
8. IlonsiTHs JVMHHH, OOBLIKHOBEHHON M 0c000ii TOoukM JuHHH. [Jagkue JIHHHN.

BekropHas ¢GyHKIHS CKaISpHOTO apryMeHTa (HEHpephIBHOCTh M IU(B(EepeHIMpyeMOCTh B TOYKE,
HeoOXoIuMOe W JOCTaTo4yHoe YycioBue auddepeHInpyeMocT, MpaBuwia AuddepeHInpOBaHMUS).
[Ipocreiimne u snemeHTapHble JuHUM. [loHstue o nuHuM (kpuoil). Ilpumepsl. Ilonstue 00
OOBIKHOBEHHON U 0co0o0# Toukax JuHuM. [ nankue nunuu. [Ipumeps.

9-10. DaemeHTHI cCONPOBOKIAWIIEro TpexrpanHuka ®pene. @opmyasl Ppene. Teopema
O CYUIECTBOBaHMM KacaTeJIbHOM K KpUBOW. YpaBHEHMs KacaTelIbHOM JUI Pa3IMYHBIX CIIOCOOOB
3amanus kpuBoil. [Inuna nyru. EctecTBeHHas mapaMmerpusanus.Bektop kpuBnu3Hel. KpuBu3Ha nMHUM.
Paguyc kpuBu3Hbl. HeoOxoaumoe M J10CTaTOYHOE YCIOBHE JIMHUM OBITh NMpOCTeHIIei. DneMeHThI
conpoBoxaaroniero TpexrpanHuka @pene. [lonarue o kpyuyennn nuann. @opmyiisl Opene.

11. KpuBu3Hbl M Kpy4eHusi IpH NPOM3BOJbHOH Nmapamerpu3anuu JuHuM. [lnockas
KpuBas. Beluncienne KpuBHU3HBI M KpPY4YE€HHs B MPOU3BOJBHOM Napamerpu3auuu. BuHTOBas nuHMS.
KpuBn3Ha 1 kpyueHue BUHTOBOH JINHUY.

12. IlonsaTus mnoBepxHocTH. KpuBo/MHeliHbIe KOOPAMHATHI Ha IOBEPXHOCTH.
BekropHas ¢QyHKIMS JABYX CKaJspHBIX aprymMeHToB (0030p). Ilpocreiimas u snemMeHTapHas
noBepxHocTU. [loHsiTHE 00 OOBIKHOBEHHON M 0COOOW TOYKax MOBEpXHOCTH. [loHATHE O TpoCTOt
noBepxHocTu. I'maakue noBepxHocTH. (CuncTremMa KpPUBOJMHEHHBIX KOOPAMHAT HA ITOBEPXHOCTH.
[Ipumepsl.

13. KacarenbHasi m10CKOCTh M HOPMAJIb K NOBepXHOCTH. KacaTenbHas IUIOCKOCTH U
HOpPMaJIb K IIOBEPXHOCTU. YPaBHEHHsI KacaTeIbHOM IUIOCKOCTM M HOPMaad K HEKOTOPBIM
ITOBEPXHOCTSM.

14. IlepBas kBaaparuyHasi popmMa noBepxHocTu. OnpeneneHrne NepBol KBaIpaTUIHON
¢dopmbl noBepxHocTu. [Ipumepsl. Metpuueckue 3afauu: 1) BEIYUCIEHUE JUTMHBI IyTH TIaKOH JIMHUH,
JeXaleil Ha MOBEPXHOCTHU; 2) BBIUMCICHHUE YIJla MEXIY JIBYMS INIaJKUMU JIMHUSAMH, JEKAIIUMH Ha
MOBEPXHOCTH W HUMEIOIMMH OOIIYI0 TOYKY; 3) BBIUMCIEHUE IUIOMAAM TIJIAAKOW KOMIAKTHOM
MTOBEPXHOCTH.

15. Bropas kBaaparuyHas ¢opMa mnosBepxHocTH.lIoHATHE O BTOpPOM KBaJpaTUYHOU
¢dopme moBepxHocTH. HopmanbHas KpuBH3HA, HOPMaJbHOE CEUYEHHE MOBEpXHOCTH. MHIuKaTpuca
KpUBHU3HBI MTOBepXHOCTU. [loHATHE 00 SMIMOTHYECKOM, mapaboIMIecKoi, TUIIEPOOTNIECKON TOUKaX.
I'maBHBIE HallpaBiEHUs MTOBEPXHOCTU B To4ke. Teopema Poxgpura. ['maBHble KpUBU3HBI TIOBEPXHOCTH.
[TonsiTue o nuuuKM KpuBU3HBL. CpeHsIs U rayccoBa KpUBU3HBI MOBEPXHOCTH. [IprmMepsl moBepXHOCTEM




BpallleHUsI TOCTOSIHHOM TOJHOW KpuBHM3HBL YacTHble ciydan (cdepa, mceBmocdepa). Ilpsimoit
TEJIUKOUL.

16. Buyrpennsas reomerpus mnoBepxHocTH. Teopema I'aycca. I'eonesuyeckasi
KPHMBHU3HA HAa TNOBEPXHOCTU. BHYyTpeHHssI reomeTpus moBepXHOCTH. [lepuBannoHHbIE (DOPMYIIBL.
Teopema Taycca (rayccoBa KpuBH3HA Kak OOBEKT BHYTpPEHHEW reomerpuu). M3omerpuueckue
noBepxHocTd. (OCHOBHasE TeopeMa B TE€OMETPUM H3OMETPUUYECKHX MoBepxHocTei. [Ipumepst
M30METpHUECKUX MoBepxHocTed. Ilonstme o wu3rubanum mnoBepxHocTu. llpumep usrnbanus
MoBepXHOCTU. ['eoe3nueckas KpuBU3HA Ha MOBEPXHOCTH. ['eonesndeckue nuHuu. Teopema ['aycca -
bonHe.

3aHATHS CEMMHAPCKOI0 THIIA
He npenycmotpensl.

JlaGopaTopHble 3aHATHSA
He npenycmorpensl.

HpaKaneacne 3aHATHSA

IpakTnyeckoe 3ansaTue Ne 1-3. Tononozuueckoe npocmpancmeo.

Heo0OxonuMo 3HaTh onpe/eneHrne TONoJI0THYeCKOro MpOCTPAHCTBA, YMETh MPUBOAUTH PUMEPHI
(TpuBHMaNbHAs, TUCKPETHASI, €CTECTBEHHAS, KOHIIEHTPUYECKAsi TOTIOJIOTHH ).

HpaKaneCRoe 3ausaTHe Ne 4-6. Ocnoséuble noHsmusi MONOJI02UYECKO20 npocmpancmeda.

HeO6XOI[I/IMO 3HaTb OIPCACICHUA BHYTpeHHeﬁ, BHCLHHefI, FpaHHqHOﬁ TOYCK, BHYTPCHHOCTH,
BHCIIHOCTH, 'PaHHUIIBI MHOKCCTBA. YMeTh IMPUBOJUTH NPUMEPLI B PA3JIMYHBIX TOIIOJIOTHAX.

IMpakTuyeckoe 3ansaTue Ne 7-9. Henpepuvisnocms u comeomoppusm.
HeoOxomuMo 3HATh ompeaeneHUe HEMPepbIBHOTO OTOOpaxeHus, roMeoMoppusMa, yMeTh
MPUBOJUTH TPUMEPHl M KOHTPIPUMEPHI. 3HATH J0KA3aTeIhCTBO HEOOXOAMMOTO M JOCTAaTOYHOTO
MpHU3HAKa HEMPEPHIBHOCTH OTOOPaKEHUS B TOUKE.

IIpakTuyeckoe 3ansaTue Ne 10. Bexmopnas ¢hynkyus 00H020 u 08YX CKANAPHBIX APSYMEHMO8.
Heo6xoanMo 3HaTh onpezaeneHns BEKTOPHON (YHKIUS OJAHOTO U JIBYX CKaJIIPHBIX apryMEHTOB
(menpepbIBHOCTh U U depeHIUpyeMOCTs B TOYKE, HEOOXOJUMOE U JIOCTaTOYHOE YCIIOBUE
muddepeHpyeMocTH, npasuia 1updepeHIupoBaHus U T.11.).

IIpakTunueckoe 3ansitue Ne 11-12. Onemenmsi conpogosicoaroweco mpexzpanuxa.

Heo6xoanMo 3HaTh omnpeseneHre BCeX IEMEHTOB COIPOBOXKAAIOLIET0 TpexrpaHHuka dpeHe u
UX ypaBHEHHUS.

IIpakTuyeckoe 3ansaTue Ne 13. Kpususzna u kpyuenue Kpugoti.
Heo0xomanMo 3HATH ompenenieHre KPUBU3HBI U KPYYEHUS, BBIBOJ (POPMYIBI JUIsl BHIYHACICHUS
KPUBU3HBI M KpyYeHHMs B €CTECTBEHHOW U TPOM3BOJIBHON mapamerpusauuu. [loHMMaTh
Tr€OMETPUYECKHUM CMBICT KpUBHU3HBL, KpydueHHs. @opmynsl Opene.

IMpakTnyeckoe 3ansitue Ne 14. Kacamenvnas niockocms u HOpMais K NOBEPXHOCHIU.
Buviuucnenue koaghghuyuenmog nepsoii kKeaopamuuHou popmvl NOEEPXHOCMU.
Heo6xonuMo 3HaTh ompeereHue MOBEPXHOCTH, CIOCOOBI 3aaHus. YPaBHEHHS KacaTelIbHOU
IUIOCKOCTH M HOPMaliW K TIIOBEPXHOCTH. 3HATh OIpEAeTeHUE IepBOM KBaAPATHUHON (QOpMBI
MMOBEPXHOCTH, (POPMYJIBI JIJIs1 BEIYUCICHUS KO3(PDUIIUEHTOB MEPBOI KBaApaTUIHOU (POPMBI.



IIpakTuyeckoe 3ansaTue Ne 15. [lpunosicenue nepgotl kea0pamuuHou hopmvl NOBEPXHOCMU K
PpeueHuro 3a0au.

Heo6xoaumo 3HaTh Tpu 3amayu: 1) BeIUKUCICHUE JJIMHBI IYTM HAa TTOBEPXHOCTH, 2) HAXOXKICHHUE
yriia MeXy KPUBBIMHU HA MOBEPXHOCTH, 3 )BBIYHUCIICHHUE IIOMAAN 0OJIACTH MTOBEPXHOCTH.

IIpakTnyeckoe 3ansaTue Ne 16. Kpususnvl nosepxnocmu 6 0aHHOU MouKe U Ux 8bluUCIEHUE.
HeoOxonuMo 3HaTh mpaBuiia BBIYMCICHUS KPUBU3HBI U UX CBSA3b C KOd(PPUIMEHTaMU TEpBOH
KBQJIPAaTHYHON ()OPMBI MOBEPXHOCTH.

CamocrosiTesbHasi padoTa

Tekymiass camocTosATenbHas padoTa HampaBieHa Ha YIUIYOJeHHE U 3aKperyieHHe 3HaHul
CTYJICHTOB U Pa3BUTHE MX MPaKTHUYEeCKUX yMeHui. OHa 3akitouaercs B paldoTe C JIEKIMOHHBIMU
MaTepuajgamMH, IMOUCKE U 0030pe JUTepaTypbl U SJICKTPOHHBIX HCTOYHUKOB, HHGOpMALUU IO
3a/IaHHBIM TEMaM Kypca, Olepexaroeil caMoCTOATEeNIbHON paboTe, B U3YYCHUH TE€M, BEBIHECEHHBIX Ha
CaMOCTOSITENIbHYIO MPOPa0OTKY, MOJATOTOBKE K J1a00paTOPHBIM 3aHATHSIM.

CamocTosTenbHas BHeEayJUTOpHAs padoTa CTYJAEHTOB COCTOUT B:

e MpopaboTKe JEKIMOHHOTO MaTepuaia, COCTABICHUM KOHCIEKTa JIEKIUl 10 TeMaM,

BBIHECEHHBIM Ha CAMOCTOSTEIbHOE U3YUCHUE;
e BLINOJHECHHUU JOMANIHUX 3aJaHuH.

TeMbl 1151 CAMOCTOATEIbHOI0 H3YYeHHUS
Metpuueckue npoCTpaHCTBA.
CBSI3HOCTB, OTJCIIUMOCTh, KOMIAKTHOCTb.
N3omopduszm u romeoMoppusm.
I'nankue auanw.
Dopmynsl OpeHe.
[TonsiTve O KPY4YEHHUHN.
OOBIKHOBEHHBIE U 0COOBIE TOUKH MTOBEPXHOCTU
Mertpuueckue 3a1a4u.
WNuaukaTprca KpUBU3HBI TOBEPXHOCTH.
10 Cpenssisa u rayccoBa KpUBHU3HA.
11. I'eone3nveckue TUHUU.

©CoNoa~wWNE

6. KpnTepnu OLCHUBAHUSA PE3YJbBTATOB OCBOCHHUA TUCHUIIJIUHDBI
6.1. OneHovHble Cpeacrea U KPUTEPUU OCHUBAHUSA NJIS Telcymei/i aTrecranmumn

KounTtpoabHnas padora
1. HaliTh 211€MEHTBI CONTPOBOXKAAIOIIET0 TPEXIPAHHUKA, KPDUBU3HY U KPYUYE€HUE KPUBOIA:

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

2. HaiiTi ypaBHEHHE KacaTeJIbHOW TJIOCKOCTH U HOpMaitk B Touke Mo(U =0, v =0), Tu Il
KBaJpaTU4HbIe ()OPMBI, TAyCCOBY M CPEIHIOIO KPUBU3HBI TOBEPXHOCTH
x =(a+bcosu)cosv,

y =(a+bcosu)sinv,
z=bsinu.

Kpurepun oueHuBaHMsI KOHTPOJbHOH PadoThI
1. Hopwmsl onieHHBaHus pabOTHI
Non/m | CrpykTypHas 4acTh KOHTPOJIHHOUN pabOTHI KonmyectBo 6amios (*)
1 [IpaBunbHO peaan30BaH KaXKIBIM METOJ 1 Oamn
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10.
11.
12.
13.
14.

15.
16.

17.

18.

19.

20.

21.
22,

peleHus

2 AHanm3 pe3yabTaToOB 2 Oamna

(*) Bo3moxna rpamanus B 0,25 Ganna.
2. Ilkama oneHuBaHMs paOOTHI:

/o OreHka KonnuectBo 0ayuioB
1 | OtauuHo 4,75-5
2 | Xopormio 3,75-4,5
3 | YosnerBoputenbHO 3-3,5
4 | HeymoBlIeTBOPUTEIHHO MeHee 3

6.2. OneHo4Hble cpeACTBA M1 KPUTEPHUHU OLEHUBAHMS JJIS1 IPOMEKYTOYHOM aTTecTalnu
Bomnpocskl Kk d3k3aMeHy

OnpeneneHue TOMOJIOrMYECKOro ImpocTpaHcTBa. Ilpumepsl. MeTpuueckue MpOCTPAHCTBA.

Tomnonorust, ”HAYUUPOBAaHHAS METPUKOU.

3aMKHYTble MHOKeCTBa. CBOWMCTBA 3aMKHYTBIX MHOKECTB.

BHyTpeHHue, BHEIIHUE, IpaHUuYHble TOYKHW. [Ipumepsl B pa3nuuHbIX Tomoiorusx. Touku

IIPUKOCHOBEHU:. [IoHsATHE O 3aMBIKaHHUSIX.

ba3uc Tonoaorunyeckoro NpocTpaHcTBa.

CaszHOCTb. Teopema 0 OJy4YeHUU CBSI3HBIX MHOXKECTB.

OTaenuMocTh, KOMIAKTHOCTb.

HenpepeiBasie  oroOpaxkenus. ['omeomopdpusm. Ilpumepsr. Kontpmpumepst. IIpenmer

TOIOJIOTHH.

[Tpocreitiue snemeHTtapHble dUHUU. [loHsTue o nuHuM (kpusoit). IIpumepsl. Ilonstue 06

OOBIKHOBEHHOM U 0c000i Toukax auHuu. ['naakue nuHun. [Ipumepsi.

TeopeMa 0 CyIIECTBOBAaHMHU KacaTeIbHON. YpaBHEHUS KacaTeIbHOW IS Pa3IuYHBIX CIIOCOOOB

3aJlaHUs] KPUBOU.

Jnuna nyru. EcrecTBeHHas nmapaMmeTpusanusi.

Kpusnsna kpusoil. Tpexrpanuuk ®@pene.

Kpyuenue kpuBoii (ompezeneHue, BBIYUCIEHUE B €CTECTBEHHOW mapamerpuzauuun). @opmyiibl

Opene.

IInockast muHUS.

Brruncnenne KpUuBU3HBI M KPYYEHHS B IPOM3BOJIBHON MapaMeTpU3aLiHN.

BunToBas nuHusa. KpuBu3Ha U KpydyeHrue BUHTOBOW JIMHUMU.

BekropHast (yHKIMS IBYX CKaJSpHBIX aprymeHToB (00630p). Ilpocreiimias u snemeHTapHas

noBepxHocTU. [ToHATHE 00 OOBIKHOBEHHOM U 0COO0M TOUKax MmoBepxHOCTH. [loHsATHE O TIpOCTOM

noBepxHocTu. ['nmagkue nmoBepxHocTH. CHcTeMa KpUBOJIMHEMHBIX KOOPAMHAT HAa MOBEPXHOCTH.

IIpumepsl.

KacarenbHasi MJI0OCKOCTh M HOPMallb K MOBEPXHOCTU. YpPaBHEHHUS KacaTe€IbHOW IUIOCKOCTH U

HOPMAaJIA K HEKOTOPBIM MOBEPXHOCTSIM.

Onpenenenue mepBoil KBaapaTWUYHOM (opmbl MoBepXxHOCTU. I[Ipumepsl. Burumciaenue 1MHBI

JIyTHY TJIAJIKOW JIMHUH, JIEKAIEH HAa TOBEPXHOCTH.

Boluncnenne yria Mexay JByMs TIQAKUMHU JIMHUSMH, JIEKAIIMMH Ha TOBEPXHOCTH H

MMEIOLTIMH 00IIYI0 TOUKY. Bblunciienue miomaay riaikoi KOMIaKTHOM MOBEPXHOCTH.

Bropas kBaaparuunas ¢opma noBepxHOCTH. HopmanbHas KpHBH3HA, HOpPMajbHOE CEUYEHHUE

MOBEepXHOCTU. MHaukarpuca KpUBH3HBI MOBEpXHOCTH. [loHATHE 00 AIUIMOTHYECKOMH,

napaboInyecKoi, TunepooInYecKoi TOUKax.

I'maBHBIE HalpaBiIeHUs TOBEPXHOCTU B Touke. Teopema Ponpura.

I'maBHbIE KpUBU3HBI MOBEpXHOCTU. [loHsATHME O NmMHUMM KpuBU3HBL. CpelnHsAs M TayccoBa

KPUBHU3HBI IOBEPXHOCTH.

Oopa3zenpK3amMeHAMOHHOTr00nJIeTa
OrnpezenieHre TONOJIOrMYECKOro MpocTpaHcTBa. OCHOBHBIE CBOMCTBA TOMOJIOTUU. [IprumepsL.



2.
3.

1.

Tpexrpannuk @pene. opmyinsl Opexe.
3agava. Haliiure 351eMEHTBI COMMPOBOKIAIOIIETO TPEXTPAHHUKA, KPUBU3HY U KPYUYEHHUE KPUBOM
X = Ccost

y = 2sint

Kputepuu onieHuBaHus 0TBeTa HA IK3aMeHe
Hopwmpbl oniennBanus otera

Nori/mm CtpyKkTypHas 4acTh Ousiera KonnyectBo 6amios
1 | Teopernueckuii BOIpoc 2 Gayta
2 Maremarndeckas MOJIEIb 1 Oain
3 Peanuzanus pemenus 3agauu 2 Oaiuta

(*) Bo3amoskHa rpaganus B 0,25 6ana.

2.

[IIkana oreHuBaHMUS pabOTHI:

1/ Ornenka KomauuectBo 6annos
1 | OtanusO 4,75-5
2 | Xoporio 3,75-4,5
3 | YI0BIETBOPUTEIHHO 3-3,5
4 | HeynoBneTBOpUTEIHbHO MeHee 3

7. llepevyeHb OCHOBHOM ¥ IONOJTHUTEIbHOM Y4eOHOM JTUTEPATYPBbI
7.1. OcHoBHas JqUTepaTypa

Bboromonor H. B. Maremaruka : yueObnuk s By3oB / H. B. Boromornos, I1. M. Camoiinenko. — 5-¢
u3l., nepepad. u gom. — Mocksa: M3znatensctBo FOpaiit, 2022. — 401 c. — (Bbicuiee o6pa3oBanue).
— ISBN 978-5-534-07001-9. — Tekct: anekrpoHHbIii // OOpasoBarenpHas matdopma HOpaiit
[caiiT]. — URL: https://urait.ru/bcode/488864 (nata obpamenus: 23.05.2022).
byrpos . C. Beiciiasg matematuka B 3 T. T. 2. DieMeHThI JIMHEWHOMN anreOpbl U aHAIUTUYECKON
reomerpun: yueOoHuk ans By30B / 5. C. byrpos, C. M. Hukonbckuil. — 7-e u3a., crep. — Mockaa:
UznatenserBo HOpaiit, 2022. — 281 ¢. — (Bwicmee ob6pazosanme). — ISBN 978-5-534-03009-9. —
Texct: osnexktpoHHbli //  OOpasoBarenbHas miargopma  IOpaiit  [caiit]. — URL:
https://urait.ru/bcode/488877 (nara obpamenus: 23.05.2022).
bypmuctposa E. b. JluneiiHas anrebpa: y4eOHMK M MpPaKTHUKYM JUIs aKaJeMHUYECKOTrO
OakamaBpuata / E. b. Bypmucrposa, C. I'. JlobanoB. — Mocksa: M3natensctBo FOpaiit, 2022. — 421
c. — (bakanaBp. Axanemuueckuit kypc). — ISBN 978-5-9916-3588-2. — Tekct: 3yeKTpOHHBIN //
O6pazoBarenpHas miatdpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/508147 (marta
obpamenus: 23.05.2022).
Kypasnes 10. U. luckpernsiii aHanu3. OCHOBBI BBICIIEH anreOpbl: yueOHOe mocooue st By30B /
0. U. Kypasnes, 0. A. ®nepoB, M. H. Bsmpiit. — 2-e usn., ucnp. u jpon. — Mocksa:
WznarensctBo FOpaiit, 2022. — 223 c¢. — (Beicmee oOpazoBanme). — ISBN 978-5-534-06277-9. —
Tekct: osnexktpoHHbli //  OOpasoBarenbHas miargopma  IOpaiit  [caiit]. — URL:
https://urait.ru/bcode/491080 (mara obpamenus: 23.05.2022).
Jlunelinast anreOpa W aHATUTHYECKass TeOMETpHs: YYeOHMK M TpakTukyMm it By3oB / E. T.
[ImotHukoBa, A. II. WBanoB, B. B. JlorunoBa, A. B. Mopo3oBa ; mon penakuueid E. T.
[TnotHukoBo#l. — MockBa: M3narensctBo FOpaiit, 2022. — 340 c. — (Bricmee obpa3zoBanue). —
ISBN 978-5-534-01179-1. — Tekcr: anekTponHbIi / OOpa3oBaTenbHas miardgopma FOpaiit [caiit].
— URL: https://urait.ru/bcode/489170 (nata ob6pamenus: 23.05.2022).
Jlyosruna E. H. Jluneitnas anrebpa : ydueOHoe mocobue mns By3oB / E. H. Jlybsruna, E. M.
BeutomoB. — 2-e uzn. — Mocka: UznatensctBo KOpaiit, 2022. — 150 c. — (Bricmiee oOpa3oBaHue).
— ISBN 978-5-534-10594-0. — Tekct: anekrpoHHbIi // OOpazoBatenpHas miatdopma HOpaiit
[caiiT]. — URL: https://urait.ru/bcode/495162 (nara obpamenus: 23.05.2022).
[TaxomoBa E. I'. Jlunelinas anrebpa m aHamuTuveckas reomerpus. COOpHUK 3amaHui: ydeOHOE
nocobue s By30oB / E. I'. [laxomosa, C. B. PoxxkoBa. — Mocksa: NU3narensctBo HOpaiir, 2022. —
110 c. — (Beicmee oOpazoBanme). — ISBN 978-5-534-08428-3. — Tekcrt: aneKTpoHHBINA //
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Oo0pasoBarenbhas 1wiatpopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/490366 (nata
obpamenus: 23.05.2022).

[Tepensman 1. U. 3anumarensnas reometpust / 1. U. Ilepensbman. — Mocka: M3garenscTBo
FOpaiir, 2022. — 264 c. — (OtkpriTas Hayka). — ISBN 978-5-534-12883-3. — TekcT: 351eKTpOHHBIH //
OoOpazoBarenpHast miatgpopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/492353 (mara
obpamenus: 23.05.2022).

[TorioB B. JI. AHanutuveckas reoMeTpus: ydeOHUK M MPakTUKyM uig By3oB / B. JI. Ilomos, I'. B.
Cyxoukuii. — 2-¢ u31., nepepad. u gom. — Mocksa: U3gatensctBo FOpaiit, 2022. — 232 ¢. —
(Beicmee obpazoBanue). — ISBN 978-5-534-03003-7. — Tekct: anekrponHbIil / OOpazoBaTenbHAS
miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/490156 (nata obpamenus: 23.05.2022).
[ToranoB A. II. JluneiiHas anreOpa M aHAIUTUYECKAs T€OMETPUs : YUYEOHMK M MPAKTUKYM IUIs
By30B / A. Il. TloramoB. — MockBa: M3marenbctBo FOpaiit, 2022. — 309 c. — (Bsicmee
obOpazoBanue). — ISBN 978-5-534-01232-3. — Tekcr : nsnmextpoHHbI // OOpa3oBarenbHas
matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/489949 (nata obpamenus: 23.05.2022).
[TpuBanos U. Y. Amanutuyeckast reometpusi: yueOnuk mis By3os / W. W. [IpuBanos. — 40-e u3n.,
ctep. — Mocksa: UznatensctBo HOpaiit, 2022. — 233 c. — (Bsiciiee oOpa3oBanue). — ISBN 978-5-
534-01262-0. — Texkct: snekTpoHHb // ObOpa3zoBarenbHas miatdopma Opaiit [caiit]. — URL:
https://urait.ru/bcode/490111 (mara obpamenus: 23.05.2022).

Pesnnuenko C. B. Ananutndeckas reoMeTpusi B ipuMepax U 3anavax B 2 4. Yactp 1: yueOHUK U
npakTuKym i By3oB / C. B. Pesuuuenko. — 2-e uza., ucnp. u aon. — Mocksa: M3natenbcTBo
Opaiit, 2022. — 302 c¢. — (Bwicmiee obOpaszoBanme). — ISBN 978-5-534-02936-9. — Tekcr:
3JIEKTPOHHBIN // O6pazoBatenbHas mwiardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/491081 (mara obpamenus: 23.05.2022).

Pesunuenko C. B. Ananutuyeckas TeoMeTpusi B IpuMepax M 3aaadax B 2 4. YacTp 2: yueOHUK U
npakTukym s By3oB / C. B. Pesnmuenko. — 2-e u3n., ucnp. u jgon. — MockBa: M3narenscTBo
Opaiit, 2022. — 288 c. — (Boicmiee obOpazoBanue). — ISBN 978-5-534-02938-3. — Tekcr:
AJIEKTPOHHBIN // O6pa3zoBaTenpHas maTdopma Opaiit [caiit]. — URL:
https://urait.ru/bcode/497744 (nara obpamenus: 23.05.2022).

Cabutos U. X. JIuneiinas anrebpa 1 aHaTUTHYECKas reoMeTpust : yueOHoe rnocodue ais By30s / U.
X. CabutoB, A. A. Muxanes. — 2-¢ u3J., ucnp. u jgomn. — Mocksa: UznarensctBo IOpaiit, 2022. —
258 c. — (Beicmiee oOpazoBanme). — ISBN 978-5-534-08941-7. — Tekcrt: 3JeKTpOHHBIA //
OO6pazoBarenpHast mnatdopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/493221 (nmata
oOpatuenusi: 23.05.2022).

Canppakosa E. B. luddepenuunanbupie GopMbl Ha TMaJKMX MHOrooOpasusx: yueOHoe mocodue
tst By30B / E. B. Cannpakosa, E. B. Cymun. — 2-¢ u31. — Mocka: U3natensctBo FOpaiit, 2022. —
138 c. — (Bwicmiee obOpazoBanue). — ISBN 978-5-534-10988-7. — TekcT: »neKTpoHHBINA //
O6pazoBarenpHas miatpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/495023 (marta
obpamienus: 23.05.2022).

COopHuK 3amauy mo BeIcIed mMaTemaTuke B 4 4. Yacte 1: yueOHOe mocobue s By3oB / A. C.
[Tocnenos [u np.]; mox penakuuen A. C. IlocnenoBa. — Mocksa: M3natensctBo FOpaiit, 2022. —
355 ¢. — (Bsicmiee obpazoBanue). — ISBN 978-5-534-02075-5. — Tekcr: snexkrponusiid //
OoOpazoBarenpHast mnatdopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/490873 (mata
oOpatenusi: 23.05.2022).

CrexiioB B. A. OcHOBBI TeOpuUHM MHTETPUPOBAHUS OOBIKHOBEHHBIX JAU(PepeHIInanbHbIX
ypaBHeHMIi: yueOHoe mocobue juist By30B / B. A. CrexiioB. — MockBa: M3narensctBo IOpaiit,
2022. — 427 c. — (Bricmee oOpazoBanue). — ISBN 978-5-534-02124-0. — TekcT: 2neKTpOHHBIH //
Oo6pazoBarenpHast mnatdopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/497752 (nmata
oOpatenusi: 23.05.2022).

7.2. lonoJTHUTeIbHAS JTUTEpPaTypa
AnekcanapoB A.Jl., Heuseraes H.1O. ['eomerpus.—M.:Hayxka,1990.
Aranacsa JI.C., ba3euie B.T. 'eomerpus. Y. Il. — M.: [Ipocsemienue, 1987.
Artanacsn JI.C.,ba3pieB B.T. u np.C6opnuk 3anau o reomerpun.—M.:IIpocsemenue, 1980.
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Artanacsn JI.C., I'ypeBuu I'. b. 'eomerpus Y.2.—M.:IIpocsemenue, 1 985.

Aranacsia, C.JI. I'eomerpust 1 [DnexkTpoHHBI pecypc]: yueOHoe mocobue s ByzoB / C.JL
AranacsH, B.I'. Ilokposckuii ; mog pen. C.JI. AtanacsiHa. — Oi1. u3a. — DJIEKTPOH. TEKCTOBBIE J1aH.
(1 daiin pdf : 334 c.). — M.: BUHOM. Jlaboparopust 3nanuii, 2014.—Cuctem. TpeOGoBaHMUS:
AdobeReader XI ; skpan 10". - ISBN 978-5-9963-2371-5

bakensman U.4. Beiciias reomerpusi. —M.: IIpocseuienune,1967.

brsimke uddepennunanbuas reomerpus.

Bepuep A. JI., Kanrop B.E., ®panrynos C.A. I'eomerpus. —4.2 CII6.: Crnem.aut,1997.

['eomerpus 2 [DnekTpoHHBIH pecypc] : yueb. mocobume ans By3oB / C.JI. Artanacsn, B.I.
IToxporckuii, A.B. YmakoB ; nox pea. C.JI. Aranacsna.—M. : BUHOM. JlaGoparopus 3HaHUM,
2015. —547 c— ISBN 978-5-9963-2876-5/

I'eomerpust 2 [DnekTpoHHBIN pecype]| : y4eb. mocobue mus By3oB / C.JI. Artanacsn, B.I.
[Toxposckuii, A.B. Ymaxkos ; nox pen. C.JI. Aranacsna.—M. : BUHOM. JlaGoparopusi 3HaHHH,
2015. —547 c— ISBN 978-5-9963-2876-5 Bricmas reomerpusi / H.B. Edbumos, - 7-¢ u3a. - M.:
OU3SMATIINT, 2004. - 584 c. ISBN 5-9221-0267-2

I'eomerpus: Yuebnuk / A.Il. Kucenes; Ilog pen. H.A. I'maronesa. - M.: ®USMATJIUT, 2013. -
328 c.: 60x90 1/16. - (bubnuoreka (HU3MKO-MAaTEMATUYECKON JHUTEPATYPHI U IIKOJILHUKOB H
yuureneit). (neperuier) ISBN 978-5-9221-0367-1, 1500 k3.

I'uns6epr J1. OcHoBanwmst reomerpun. —M.: Hayka, 1964.

I'yceBa H.M. C6opHuk 3amau no reomerpun: B 2 4. — Y. II: yuebnoe nocodue / H.U. I'ycera. H.C.
Henncosa. O.10. Tecnsa. — Mocka: KHOPYC, 2021. — 528 c. ISBN 978-5-406-05200-6

Edumon H.B. Breiciast reomerpusi. — M.:Hayka,1993.

Kadspor A XK. I'eomerpus U 2.—HoBocubupck. CuOUpCcKoe YHUBEPCUTETCKOE M3/IATEIBCTBO. —
2003.

Kiaitn M Maremaruka. [louck uctuasr.—M.:Mup,1988.

Komarty M. MHoroo6pa3sue reomeTpuu.

[Terpoa B.T.JIekuu o anredpe u reomerpun. — Y 2.M.: Brnagoc, —19909.

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

Pozennopn, O. P.3amaun no auddepeHunanbHo reomeTpuu[DNeKTpoHHBIH pecype] / O. P.
PozennopH. - 3-¢ u3z., ucnp. u gon. - M.: DUSMATIIUT, 2008. - 144 c. - ISBN 978-5-9221-0821-
8.

7.3.1lepeyeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTH « UHTEepHET)
DnexTponHas oubnmoreka https://www.biblio-online.ru.
Karanor o6pa3oBatenbhbix Internet-pecypcos http://window.edu.ru.
DNeKTpOoHHO-O0ubIMoTeuHas cucrema http://znanium.com.
Matematuueckoe Or0po: pelIeHre 3aaa4 Mo BeIciie MaremaTuke http://www.matburo.ru.
CaiiT MaTepraioB M0 MaTeMaTHYECKUM Mmaketam http:// www.exponenta.ru/.

8. MaTepuaibHO-TeXHHYECKOE OOecTeyeHne
YyeOnas AyJUTOPHA IJIs1  IIPOBEACHUA 3aHATHH JICKOMOHHOI'O MW CEMHHAPCKOTI0 THIIA,

IPYIIOBBIX U UHIWBUAYAIBHBIX KOHCYJIbTALUH, TEKYIIEr0 KOHTPOJIS U MPOMEKYTOYHON aTTecTaluH,
OCHAIIICHHAsI CIEAYIOIINM 000py/I0BaHUEM: CTaHAapTHAs ydeOHas mebenpb (28 yueOHBIX MOCaT0UHBIX
MECT), CTOJI U CTYJ AJIs mpenojasarens — no 1 mr., kadenpa s Jekropa — 1 mT., J0CKa HaCTEHHas
TpexdJeMeHTHas — | IIT., HamoJbHBIM MOOWIBHBIN npoekunoHHbIH skpaH DA-LITE — 1 mr.,
MynbTUMeauanpoekropBenQ — 1 ., HoyTOyk Lenovo — 1., komonku Genius — 1 mr.

9.I1porpammHoe o0ecrieyeHune

1. MicrosoftOpenLicense(WindowsXP, 7, Office 2003-2016) - JIutiensus 66975477 ot 03.06.2016 — B
COCTaBC:

e OC Windows



