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1. lesn ocBoenust Moayasa MaremaTuka 1.1
Henssmu  ocBoeHHMsT MOAyJsi B o0Omactd OOydeHMs, BOCHUTAHUS W Pa3BUTHSA,
cootBercTByomue nensm OOIL, sBastoTcs:

® [IOATOTOBKAa B OOJACTH OCHOB MAaTeMAaTUYECKMX M E€CTECTBEHHOHAYYHBIX 3HAHHM,
MOJydYeHHe  BBICHIETO  TpodeccHoHaIbHO-poduiIpoBanHoro  (Ha  ypOBHE
OakamaBpa), yrayOrmeHHoro mpodeccnoHalbkHOTO (Ha  ypOBHE  MAarucrpa)
o0pa3oBaHMsl, MO3BOJISIFOIIETO BBHITYCKHUKY YCIEIIHO padoTaTh B M30paHHOU chepe
NeSITeNIbHOCTH, 007aJaTh YHUBEPCATbHBIMU U MPEIMETHO-CIEIHAIN3HPOBAHHBIMU
KOMITCTEHITHSIMH,

e (opmupoBaHHEe 3HAHMI O MaTeMaTHKE, KaK OCOOOM croco0e TO3HaHWsS Mupa Hu
o0pa3e MBIIUICHUs, OOIIHOCTH €€ MOHITHI U IPECTaBICHUMH,

® TMPHOOpPETEeHHE OMNbITa MOCTPOCHHUSI MaTEeMaTWYeCKHX MOJelell M IpOBEICHHUs
HEOOXOOUMBIX pacyéTOB B paMKax [IOCTPOCHHBIX MOjeNel; yrnoTpedyeHus
MaTeMaTUYeCKOW CHMBOJUKU JJIsi BBIPAKEHUS KOJIUYECTBEHHBIX W KAYECTBEHHBIX
OTHOIIEHUH 00BHEKTOB,

e (GOopMHUPOBAHHE COLUATBHO-INYHOCTHBIX KQ4e€CTB CTYJCHTOB: II€JIeyCTPEMICHHOCTH,
OpPraHU30BaHHOCTH,  TPYJOJIOOMSA,  OTBETCTBEHHOCTH,  TI'PaXKAAHCTBEHHOCTH,
KOMMYHHUKAaTUBHOCTH, TOJIEPAHTHOCTH, MOBBILICHHE O0IIEH KyIbTYpbl, TOTOBHOCTH K
JeSITeIbHOCTH B PO EeCCHOHATIBHOM cpejie

2. MecTto moay.Js B ctpykrype OOII

Monyns Marematuka 1.1 Bxoaur B  0a30Byl0 4YacThb MAaTeMaTHYeCKOro U
€CTECTBEHHOHAYYHOT'O IUKJIa 0OBEIMHEHHOTO 0JIOKa 00pa3oBaTelbHBIX mporpaMm M1-M4. Otot
MOJYJ b JMCUUIUIMHBI  SBISETCS HEOOXOOUMOM JUIi  OCBOEHHUS  OCTalbHBIX JUCHUIUIMH
MaTEeMaTHYECKOr0 U €CTECTBEHHOHAYYHOI'O LIMKJIa U AUCUUILINH npodeccuonansHoro nukia OOIL.

Jiist ocBoeHMs MO (JUCLUIUIMHBI) HEOOXOJMMO 3HATh:

® Kypc cpemHelt 00meo0pazoBaTeNbHON MKOMIBI «Alre0pa 1 Havala aHajmn3ay,

e Kypc cpeaHei oOuieoOpa3oBaTenbHON HIKOIIbI «I'eomeTpus»

[TapannenbHo ¢ JaHHBIM MOAYJEM (AMCUMIUIMHOM) MOTYT M3Yy4aTbCs AMCLUIUIMHBI
TYMaHUTApPHOTO, COLMAIBHOTO M SKOHOMHYECKOTO UHWKJA, JWUCIHUIUIMHBI €CTECTBEHHOHAYYHOTO
IIUKJIA, TPO(eCcCHOHANTBHOrO LUKIa U UK «DPu3ndeckas KyJIbTypay.

3. PesyabTaTsl ocBoeHuss Moayasa Maremaruka 1.1

CoryacHO JeKOMITO3HWIMKM  pe3ysibratoB oOydenuss mo OOIl B mporecce OCBOSHUS
aucuuIuInHel ¢ yuyetoM TpeboBanuit ®I'OC, kputepue AMOP, cornacoBaHHBIX ¢ TpeOOBaHUSIMHU
MexayHapoaHbix ctannaptoB EURACE w FEANI, a makoice 3aMHTEpECOBaHHBIX paboTomaTesNeit
TJIAaHUPYIOTCS CIIEYIOLIUE PE3yJIbTAThI:

P1 | [IpumeHsTH 2ny60KUe €CTeCTBEHHOHAYYHbIE, MATeMAaTUUYECKUE U WHXKECHEPHBIC 3HaHUsA s
cO37aHus 1 00pabOTKH HOBbIX MAaTEPHUATIOB

PS5 | IlpoBoauTh TEOpETUUECKHE U SKCIIEPUMEHTAIBHBIE UCCIe006aHUs B 00JIaCTH COBPEMEHHBIX
TEXHOJOTHH 00pabOTKM MaTephalioB, HAHOTEXHOJIOTHH, CO3MAHUS HOBbIX MATEPUAIOB B
CHIOJNCHBIX U HeonpeoeleHHbIX YCIOBUSIX

P11 | Camocmoamenvno yuumscsi U HENPEPHIBHO NOGbIUUAMb KEANUDUKAYUIO B TEUEHUE BCETO
nepuojia npoecCHOHAILHON ACSITEThHOCTH

B pesynberate ocBoeHust moayiast Martematuka 1.1 cTyIeHT ToJDKeH OyneT:
3HaTh




MCCTO MOAYJIA CPpCAU APYTUX HU3YHACMBIX JUCHUININH U €0 3HAYCHHUC MIPU U3YUCHUN
MoCJIeyOMUX Kypcos; (3-1.1)

e anreOpy MaTpHI], OCHOBHBIE XapaKTEPUCTUKH MATPHII, UX OMpeeIcHUs U CBOMCTRA; (3-1.2)

® METObl pEIICHUs] CUCTEM JIMHEHHBIX anredpandyeckux ypaBHeHui; (3-1.3)

e MeTofbl BeKTOpHOI anredpsr; (3-1.4)

® OCHOBBI TEOPUH JIMHEHHBIX IPOCTPAHCTB U JIUHEWHBIX onepaTopos; (3-1.5)

e CBOIiCTBAa M ypaBHEHHs] OCHOBHBIX F€OMETPUUECKUX 00pa3oB (3-1.6)

® OCHOBHBIE IIOJIOKEHUS TEOPUH Npeaenos; (3-1.7)

e [paBWJa W METOAbl HAXOXKICHHUS MPOU3BOAHBIX OT (YHKUMH OJHOM W HECKOIBKHX
nepemMeHHbIX; (3-1.8)

YMeTh

®  BBIUMCIIATH ONPEACIUTENN U PAHTH MAaTPUIl pa3IuuHbIMU criocobamu; (Y-1.1)

®  HCCleNoBaTh U pellaTh CUCTEMBbI JIMHEHHBIX ajreOpandeckux ypaBHeHuit; (Y-1.2)

®  HaxXxoAuTh 6A3UC U Pa3MEPHOCTH JIMHEWHOTO MPOCTpaHcTBa; (Y-1.3)

®  POU3BOIMTH JEHCTBHA HaJl BEKTOPAMH B IIPOCTPAHCTBaX R U HAXOMUTH pasioKeHue
IPOM3BOJILHOTO BEKTOpA 110 Jtobomy Oasucy; (Y-1.4)

e pemiaTh 3aJ1a4l Ha COOCTBEHHBIE 3HAUEHUS U COOCTBEHHbIE BEKTOPHI; (Y-1.5)

®  TEOMETPHYECKH U aHANTHUECKH TIPEICTABIATH IPAMYIO M ILIOCKOCTh B pocTpaHcTse R’ ; (V-
1.6)

®  HCIIOJIb30BATh anmnapar BEKTOPHOM aareOpsl Ui aHaIM3a B3aUMHOTO MOJIOKEHHSI IPSAMBIX U
mockocteit; (Y-1.7)

®  [PUBOJUTH OOIIME ypaBHEHUs MIPSIMOM B MPOCTPAHCTBE K KAHOHUYECKOMY BUAY; (Y-1.8)

®  TPUBOJUTH OOIIEe ypaBHEHHE KPUBOW BTOPOIo MOPsJIKa K KaHOHWYeckoMmy Buay; (Y-1.9)

e HaxoauTh npenensl; (Y-1.10)

® HaxOJUTh MPOU3BOAHBIE OT (YHKIIUI OJHON U HECKOJIBKHX NepeMeHHBIX; (V-1.11)

® ucclea0BaTh (PYHKIIUHM OJHOTO MIEPEMEHHOI0 U CTPOUTh X rpaduku; (Y-1.12)

e CTpPOUTh NOJHBIE pupamieHus; (Y-1.13)

® lCcCIeI0BaTh Ha OKCTPEMYM (DYHKIIMK HECKOJIBKUX NepeMeHHbIX; (V-1.14)

e paboraTh ¢ yueOHOI U cripaBoyHOU nuTepaTypoi; (V-1.15)

® [IPUMEHATb METOAbl, M3yuyeHHble B Kypce Maremarnmka 1.1, K pelIEHHIO WH)XXEHEPHBIX,
UCCIIEI0BATENbCKUX U IPYTUX NMpodecCHoHabHBIX 3a1a4; (Y-1.16)

® UCMOJb30BAaTh NOJYYCHHbIE 3HAHUS NPU YCBOSGHHM Y4eOHOro MarepHuaja IOCIEIYOLINX
nucuuruH (Y-1.17)

Brnazners

® MaTeMaTU4eCKON CUMBOJUKOM /Uil BEIPAXKEHUS KOJTMUECTBEHHBIX M KAUECTBEHHBIX OTHOIICHUH
00bekToB, (B-1.1)

® OCHOBHBIMH IOHATUSMH W METOJAMHU JIMHEHHON anreOphl, aHAIUTUYECKON T'e€OMETpUH U
muddepeHnmanbHoro neuncnenus; (B-1.2)

e MaTeMaTH4YeCKMM  amnmapaToM  JUIsl  OIMCaHuS, aHaJM3a,  TEOPETHYECKOro U
9KCHEPUMEHTAIBHOIO HMCCIEIOBAaHUA U MOJEIUPOBAHUA (PU3MUECKUX U XUMHUYECKUX CUCTEM,
SIBIICHUH U TPOIIECCOB, UCIOJIB30BaHUS B O0YYEHHMH U MpodecCuoHanbHOM nesTenbHocTH (B-
1.3)

B mpouecce ocBoeHuss MOIyJs AUCUMIUIMHBI Y CTYJIEHTa pPa3BUBAOTCS CIEAYHOIINE

KOMIIETEHIINH:

1. Ynusepcanvuvie (06wexynomypnole)

e KYJbTypa MBILIUICHHUs, CIOCOOHOCTh K OOOOIIEHHUIO, aHAIM3Y, BOCHPUATUIO MH(DOpMaLuy,
MIOCTAHOBKE 11eNIM U BbIOOpyY myTelt ee noctuxkenus (OK-1);



® CIIOCOOHOCTB JIOTHYECKU BEPHO, apTYMEHTUPOBAHO M SICHO CTPOUTH YCTHYIO M TMCbMEHHYIO
peus (OK-2);

® CIOCOOHOCTH MPEJCTABISATh COBPEMEHHYIO KapTHUHY MHpa HAa OCHOBE IIEJIOCTHON CHUCTEMBI
€CTeCTBEHHOHAYYHBIX U MaTeMatudeckux 3Hanuii (OK-3);

® CIOCOOHOCTh K JMYHOCTHOMY Pa3BUTHIO (B TOM YHCJIE€ CIIOCOOHOCTH CaMOCTOSTEIbHO
npuoOpeTaTh U UCIOJIB30BaTh B MPAKTHUECKOHN JEsTeNbHOCTH HOBbIE 3HAHUS U YMEHUS, a
TAaK)K€ KPUTHYECKU OLIEHHWBAaTh CBOM JOCTOMHCTBA W HENOCTaTKH, Hamedarb IyTH U
BbIOMpaTh CpEeACTBa Pa3BUTHSA JOCTOMHCTB M YCTPAaHEHUS HEIOCTAaTKOB) W MOBBILICHHUIO
npodeccuonansHoro macrepcrsa (OK-4);

® CIOCOOHOCTh paboTaTh B MHOTOHAIIMOHAJIHLHOM KOJUICKTHBE B KOOIEPALUHU C KOJJIETaMHU
(OK-5);

® CHOCOOHOCTH OCYIIECTBIISTH CBOIO JIEATEIBHOCTh B PA3IMUYHBIX cepax KU3HU Ha OCHOBE
MPUHSATHIX B 00I1I€CTBE MOPAIbHBIX U TPaBoBBIX HOpM (OK-6).

2. IIpogheccuonanvrvie —

® CIOCOOHOCTH JIEMOHCTPUPOBaTH ©a30Bble 3HAHHWSA B OOJACTH €CTECTBEHHOHAYYHBIX
TUCHUIUIMH W TOTOBHOCTH HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI B TPO(ecCHOHATBHOM
NESTENIbHOCTH, TMPUMEHSATh METOIbl MaTeMaTHYeCKOTO aHaiu3a W MOJACITUPOBAHUS,
TEOPETUUECKOI0 U IKCIepUMeHTanbHoro uccienoanus (I1K-1);

® CIHOCOOHOCTh M TOTOBHOCTh BBISIBUTh €CTECTBEHHOHAYYHYIO CYIIHOCTH MpoOieM,
BO3ZHUKAIOIIUX B XOJe MpodeccHOHANbHON NesSTeNbHOCTH, MPUBIEYD IS UX DPEIICHUS
COOTBETCTBYIOIINH (pr3uKo-MaTemaTrueckuit annapar (I1K-2);

® CHOCOOHOCTH U TOTOBHOCTH UCIOJIB30BaTh (PU3MKO-MAaTEMaTHUECKHUIl anmapar JIjsl pelieHus
pacueTHO-aHAJIUTHYECKUX 3a/1a4, BOSHUKAIOUINX B X0/ MPOPECCHOHATBHON AEITeTbHOCTU
(IIK-3)

® CHOCOOHOCTh U TOTOBHOCTh aHAJIM3UPOBATh HAYYHO-TEXHUYECKYIO MH(OpMAINIO, U3ydaTh
OTEUYECTBEHHBIN U 3apyOeKHBIN OIBIT IO TeMaTuke uccienoanus (I1K-4)

e  CIOCOOHOCTH K OOYYEHHIO HAa BTOPOM YPOBHE BBICIIETO POPECCHOHATHLHOTO 00pa30BaHMs,
MOJIYYCHUIO 3HAHUW TIO0 OJHOMY W3 Tpoduield B 00JIaCTM HAy4YHBIX HCCICAOBAHUN M
nenarorudeckoi nesrenpbHocTu (ITK-5);

Kputepuii 5 AUOP

1.1 [IpuMeHsTh 6a3z06bie u cneyuanbHvle MaTeMaTUYECKHE, ECTECTBEHHOHAYYHbIE, COLUAJIBHO-
HYKOHOMHYECKHUE U POPECCUOHATIBHBIC 3HAHUS 8 WUpOKOM (B TOM YUCIIE MEKAUCUUIUIMHAPHOM)
KOHTEKCTE B KOMNIEKCHOU NHXEHEPHOU JeSITeIbHOCTH.

1.2 CraBuTh ¥ pemaTh 3aa4u KOMNJIEKCHO20 MHKEHEPHOTO aHaJIN3a C UCTI0Ib30BAHUEM OA308bIX U
cneyuanbHblx 3HAaHUN, COBPEMEHHBIX AHAIMTHUECKUX METOA0B U MOJIETIEH.

1.3 BBINOIHSTE KoMNIEKCHble UHKEHEPHBIE IPOEKTHI C IPUMEHEHUEM 0A306bIX U CREYUATIbHBIX
3HAHUM, cospemennbix METO0B IPOEKTUPOBAHUS JUISl JOCTHXKEHUS. ONMUMANbHLIX PE3YIIBTATOB,
COOTBETCTBYIOIIUX TEXHUUYECKOMY 3aJaHUIO C Y4emom IKOHOMUYECKUX, IKOJIOTHUECKUX,
COLMAJIBHBIX U APYTUX OTPAHUYEHUI.

1.4 TIpoBOUTH KOMNIEKCHble UHKEHEPHBIE UCCIIEJOBAHNUS, BKIIIOYAs TIOMCK HEOOXOMMO
UH(QOPMALIUH, SKCIIEPUMEHT, aHAJIN3 U UHTEPIPETALNIO JaHHBIX C IPUMEHEHUEM 0A308bIX U
cheyuanbHblX 3HAHUH U cO8peMeHHbIX METOA0B JUIsl JOCTUXKEHHSI TpeOyEeMBbIX pe3yIbTaToB.

4. CTpykTypa u coaep:xanue moayJja Maremaruka 1.1

4.1. HamMeHoBaHMe pa3iesi0B MOAYJIS:

4.1.1. Jluneitnas aiaredpa.
Martpuubl. OCHOBHBIE OHATHUS U ONPEAEICHUs, OCHOBHBIE BUbI MaTpull. Onepanun Hax
matputiamu .Onpenenurent 2, 3, n — To MOPAIKOB U UX cBoiicTBa. OOpaTHast MaTpuna. Teopema
CyIIECTBOBaHUS U €AMHCTBEHHOCTH OOpaTHOM MaTpuIlbl. Perenne MaTpuuHbIX ypaBHEeHUN. Panr



Matpuilsl. CriocoObl BEIYUCICHUS paHra MaTpullsl. Teopema o 6a3ucHoM MUHOpE. JInHelHbIe
npoctpaHcTBa. JInHelHas 3aBUCUMOCTD M HE3aBUCUMOCTh 3JIEMEHTOB JIMHEHHOTO TPOCTPAHCTBA.
PazmepHoCTh 1 0a3uc IMHEMHOTO NMpocTpancTBa. CUCTEMBI JIMHEWHBIX aJlreOpandecKux
YpaBHEHUI, OCHOBHbIE MOHATHUS U onpeenaeHuss. COBMECTHOCTb CUCTEM JTMHEHHBIX
anreOpanveckux ypaBHeHuil. Teopema Kponekepa — Kanennu. MeTobl HAX0XKICHUS PEIICHUS
CUCTEMBI JIMHEHHBIX anredpandecknx ypaBHeHuit (meron Kpamepa, meron ["aycca, MaTpruHBIif
MeTo]1). OTHOPOIHBIE CUCTEMBI TMHEMHBIX aIreOpanyecKux ypaBHEHUM, OCHOBHBIE MOHATHS U
onpeneneHus. @PyHnaMeHTallbHAs cUcTeMa peleHuid. JIMHeiHbIi onepaTop, MaTpHIla orepaTopa.
3anmada Ha coOCTBeHHBIE 3HaYeHUs1. KBaaparuunsie popmel. [IpuBenenne kBagpaTnaHoi GOPMBI K
KaHOHUYECKOMY BUJTY
4.1.2. BekrtopHas anaredpa
OnpeneneHne BEKTOpa Kak 3JIEMEHTA JIMHEWHOIO MpOCTpaHCTBa. JIMHEWHbIE omepanuu Haja
BekTopamu. CKaJsipHOE, BEKTOPHOE, CMEIIAHHOE U JIBOMHOE BEKTOPHOE MPOU3BEICHHSI BEKTOPOB,
UX OCHOBHBIE CBOWCTBA, reOMeTpuUYecKkuil u ¢uznueckuii cmbicia. KoopamHaTHOe BbIpakeHHE
IIPOU3BEICHNU BEKTOPOB.
4.1.3. AHanuTnyeckasi reoMeTpus
OO01re NoHATHS O IMHUM, IOBEPXHOCTU. Y paBHEHUS JIUHUM 1 noBepxHocTel. [lonspHble
koopauHatel. [Ipsmas Ha mmockoctu. Paznuuneie popmbl ypaBHEHUH MPSAMOI Ha MIOCKOCTH.
B3aumHoe nmosioxkeHne npsiMbIX Ha MIOCKOCTH. Y paBHEHUS IJIOCKOCTH U YpaBHEHUS NPSIMOH B
npocTpaHcTBe. B3anMHOe pacnoioskeHue NpsMbIX U INIOCKOCTEN. ['eoMeTpruueckue onpeaeaeHus
KPUBBIX BTOPOT0 MOpsijiKa ( JIUIIC, runepooa, napadona). BeIBoJ KaHOHUUECKUX YpaBHEHHM
3TUX KPUBBIX, TOCTPOECHUE KPUBBIX BTOPOIO MOPSAKA IO X KAHOHUYECKOMY YPaBHEHUIO.
[Ipeo6pa3oBanue qeKapTOBbIX KOOPAMHAT Ha IUIOCKOCTH. [IprBeneHne oO1iero ypaBHeHUsI KpUBOM
BTOPOTO MOPsAKA K KaHOHHYECKOMY BHy. [ToBepXHOCTH BTOPOro NmopsiaKa (3JUIUIICOUI,
napaboIonIbl, THIIEPOOTIONU B, IIMITMHPEI, KOHYC), UX KAHOHUYECKHE ypaBHEHH. MeTo1 ceueHMi
B uccienoBanuu popmsl noBepxHocteil. [IpuBeaeHne o01ero ypaBHeHUs! IOBEPXHOCTH BTOPOTO
NOpsiIKa K KAHOHUYECKOMY BUAY
4.1.4. BBeneHmue B aHAJIU3 .
[TonsiTue MHOXkecTBa. BemecTBeHHbIE YKCIa U UX OCHOBHBIE CBOMCTBA. Jlornueckas cMMBOJIMKA.
[TonsiTue QyHKIMM: omnpeielieHne, YeTHOCTh, ePUOAUYHOCTh, MOHOTOHHOCTb, CITIOCOOBI 3aJaHMUs.
OOpartHast QyHkius. YwuCIOBBIE TIOCIEAOBATEIBHOCTU: OMpelIeieHne, cBoiicTBa. [Ipenen
Mocle0BaTeIbHOCTU. beckoHeyHO Maiible U OeCKOHEYHO OOJbllIhe IMOCIeI0BATEIbHOCTH.
OcHOBHBIE TEOPEMBI O INpeAeax MociaeaoBaTeIbHOCTENR. TeopemMa 0 MOHOTOHHOW OrpaHUYEHHON
nocienoBarenbHocTH. Yucio e. [Ipenen pynkmuu. OmnHocTopoHHue mpeaesnbl. beckoHedHo Manbie
u OeckoHeYHO Oonbinne (DYHKIMU: OMpeJesieHHne, CBOWCTBA W WX B3auMHas CBsi3b. OCHOBHBIC
TeopemMbl O mpenenax ¢yHkiuid. [lepBpiii M BTOpo#l 3amedarenbHble Tpeaesbl. CpaBHEHHS
0eCKOHEUHO MaJbIX BenuurnH. CBONCTBA, Ta0NMIIa SKBUBAJICHTHBIX OECKOHEYHO MAaJbIX BEJIHMYUH U
ee TMpUMEHEHHWE [UIsl BbIUMCICHHMS TpenenoB. HempepelBHOCT, (QyHKIMU: OmpenereHue,
reoMeTpuuYecKas uHTepnperanys. HenmpepblBHOCTb B TOUKE M HA HHTEpBaje. TeopeMbl 0 CBOMCTBAX
HenpepbIBHBIX PyHKIMNA. Touky pa3pbiBa U UX KJIacCHPUKAIUS.
4.1.5. JduddepenunanbHoe ucHucjaeHue (PyHKIMA OHON MepeMeHHO
OnpeneneHre W Te€OMETPUYECKUM CMBICIT MPOU3BOJHOM. YPAaBHEHHS KacaTelbHOW W HOPMAJIH.
OpHocroponnue  mpousBogHble.  [lonstue  auddepenuupyemoctd  Qynkumu.  CBs3b
nuddepeHnrpyeMbix GYHKIHA ¢ GYHKIUSIMH HENpepbIBHBIMHA. OmnpeesieHne U reOMEeTPUISCKUi
cmbicn auddepennnana. [pasuna auddepeHnupoBanus U Tabiuna MpoOU3BOAHBIX. TeopeMsl o
MPOU3BOAHON OOpaTHOW W ciokHOU (yHKuMU. JuddepeHnupoBanre moka3aTeIbHO-CTEIIEHHOM,
HESIBHO W MapaMeTpudecku 3anaHHoM ¢yHkuuu. IlpousBomubie u auddepeHnuansl BBICIIMX
nopsinkoB. @opmyna Jleri6numa. OcHOBHBIE TeopeMbl TU(GEPEHITNATHHOTO NCYUCTICHHS: TEOPEMBI
®epma, Pons, Jlarpanxka, Komm u ux reomerpudeckas unrtepnpertanus. llpasuno Jlonurans,
0 00
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PacKpbeITHH HeoTpeneieHHocTel Apyrux BuaoB. @opmyna Teitmopa. OcTaTouHblii WieH B Gopme
Jlarpanxxa. ®opmyna Maknopena. Paznoxxenue snemeHTapHbIX GyHKIUH 1o popmyse MakiopeHa..
MoHOTOHHOCTh (QyHKIMH. Toukm SKcTpeMyma. TeopeMbl O HEOOXOIUMBIX H JTOCTATOYHBIX
YCIOBHSX CYIIECTBOBAaHUS IKCTpeMyMa. CxeMa ucciae1oBaHus QyHKIMN C TOMOLIbIO POU3BOIHBIX
Ha DKCTPEMYM. ACHMIITOTBHI: OIpENeNeHUE, BHUIbI (HAKJIOHHAs, BEPTUKAIbHAs). BBITyKIOCTH,
BOTHYTOCTb (pyHKIMU. Touku neperunda. Teopema 0 JOCTATOUHBIX YCIOBUSIX CYLIECTBOBAHHS TOUKU
neperu6a. [TomHas cxema uccnenoBanust QyHKIMH U TIOCTPOCHUS ee rpaduka.

4.1.6. AuddepenunanbHoe ucuuciaeHue GyHKINA HECKOJBKUX IepeMeHHbIX

Onpeneneane (QyHKIMM HECKOJIbKMX mepeMeHHBIX. OOmacte ompenenceHus. llpegen wu
HENpEePbIBHOCTh  (DYHKLUM HECKOJBKMX TEepeMEeHHbIX. YacTHble NPOM3BOJHBIE (YHKIMH
HECKOJIbKUX TepeMeHHBIX. [Ipom3BojHast cioxHOW (yHKIMH ¥ (YHKIUK 3aJaHHOH HESBHO.
[Tonuenii auddepennnan OHII, nuBapuantHocTs Gopmbl mepBoro nuddepennuana Yactaele u
MIOJTHOE TIpUpanieHne QyHKIUHN (TeOMEeTPHYECKas HIUTIOCTPALINS ).
YacTHble npou3BogHBbIE U AupQepeHnnansl BelcHMX HopsakoB. CkalspHOe Tmoje, JUHUUA U
MIOBEPXHOCTH YpOBHA. I'pammeHT W mpou3BogHass 1o HampasieHuro. CBoicTBa TpaaueHTa.
KacatenbHast miockocTh M HOpMaib K moBepxHocTH. Popmyna Teinopa mnst ¢GyHKIMH JBYX
NEPEMEHHBIX. DKCTPEMYM (PYHKIIMH HECKOJBKHUX MEPEMEHHBIX (HEOOXOAMMBIE M JOCTATOYHBIC
ycnoBus). Haumenbiiee u HamOouspliee 3HaueHUE (DYHKIMM B 3aMKHYTOW 00JAcTH. Y CIOBHBIN
IKCTpEeMYM (YHKIIMY HECKOIBKUX TIEPEMEHHBIX.

4.2. Crpykrypa Moay/s JUCHUILVIMHBI M0 pa3ieJaM W (popMaM OpraHu3anuu o00y4eHusi
npeacrasjieHa B Tadauue 1.

Tabnuna 1.
Cmpyxmypa mooyns Mamemamuxa 1.1
no pasoenam u 8uoam y4eoHou 0esimeibHoCmu
HasBanue pazznena/ AynutopHas pabora (4ac) CPC B 1.u. Htoro
TEMBI (qac) KOHTD. P.,
Jlexumn [TpakT./cem. Jlab. KOJLIL.
3aHATUS 3aH.
Jluneiinas anreGpa 12 12 0 28 2 50
BekTopHas anredpa 6 8 0 16 2 30
AHanutmdeckas 14 12 0 26 2, 8
TEOMETPHSL 50
BBenenue B ananus 10 12 0 23 2 45
Huddepenunansuoe 12 12 0 29 2
UCYHUCIICHUE (YHKIIMHA
OJIHOM NEPEMEHHOU 55
HuddepennnansHoe 10 8 0 20 2
UCUMCIICHUE (YHKIMH
HECKOJIBKUX
IIEPEMEHHBIX 40
Htoro 64 64 0 142 14, 8 270

5. O0pa3oBaTe/IbHbIC TEXHOJIOTHHU

I[HSI YCIICIHOT'O OCBOCHUA MOAYJIA AWCHHUILUIMHBI IMPUMCHAIOTCA KaK MPEAMCTHO —
OPHUCHTHPOBAHHBIC TCEXHOJIOTHUU O6y‘lCHI/I$I (TeXHOJ'IOFI/IH IIOCTAHOBKH ILECJIM, TCXHOJIOIMA ITIOJIHOI'O
YCBOCHUS, TCXHOJOTHUA KOHLUCHTPHUPOBAHHOI'O 06y‘-I€HI/I$I), TaK U JAUYHOCTHO — OPUCHTUPOBAHHLIC



TEXHOJIOTUM O0yueHUs (TEXHOJOTHs OOy4YeHHS KakK ydeOHOTO WCCIIEIOBAHUS, TEXHOJOTHUS
MEeJarornyeckuX MAaCTePCKHX, TEXHOJOTUS KOJUIGKTHBHOW MBICIEACATEIbHOCTH, TEXHOJIOTHS
IBPUCTHYECKOTO OOYUYEHHUsI) KOTOphIE OOECHEUYHMBAIOT JOCTIDKCHHUE IUTAHUPYEMBIX pPe3yJIbTaTOB
00ydYeHHsl COTIIACHO OCHOBHOM 00pa30oBaTeNIbLHOM mporpamMme.

[Tepeuens MeTo0B 00yUueHUs U (HOPM OpraHU3alUKA 00yUEHHUS MPEACTaBICH B TabauIie 2.
Tabnuna 2.
Memoovwl u popmsi opeanuzayuu 06yyeHus

®O0O0 | Jlexu. | Mp. 3am./cem. | Tp.”, Mk | CPC
MeTtoabl
IT-meTonsl
PaGora B komaHze X X
Case-study
Wrpa
MeToap! TpoOIeMHOTO 00YICHUS X X,X X
OOyueHre Ha OCHOBE OTIBITa X X X,X X
Omnepexxaroliasi caMoCTosITeIbHas paboTa X,X X
[IpoeKTHBIN METON
ITonckoBEIN MeTON X X X, X X
HccnenoBarennLckuii METON X X X,X X

6. Opranmusanus u y4eOHO-MeTOAHYECKOe 0O0ecredyeHue CaMOCTOATEIbHOI padoThl CTY/IeHTOB
6.1. O6mwmii 00BEM CaMOCTOSITEIBHOW PAa0OTHI CTYICHTOB MOJAHHOMY MOJYJIIO BKIIIOYAET JIBE
cocrasystonue: Tekyuryro CPC u TBopueckyto npoektHo-opueHTupoBannyto CP (TCP).
6.1.1. Texywas CPC wnampaBieHa Ha yrIyOJeHHE W 3akpeIyieHHe 3HaHUW CTYACHTOB,
pa3BUTHE MPAKTHYECKUX YMEHUH U MPEACTABISET COOOA:
- paboTa c JeKIIHOHHBIM MaTepUajoM, IOUCK U 0030p JIUTEPATYPHI U FIEKTPOHHBIX HICTOYHUKOB
UH(OPMALIMY 110 HHAUBHUIyaIbHO 33JaHHOM pobiemMe Kypcea;
- BBIMIOJIHEHUE JIOMAIIHUX 3aJaHHi
- Omepekarolas caMoCTosITeIbHas padoTa;
- U3y4YEHHUE T€M, BEIHECEHHBIX Ha CAMOCTOSITENFHYIO POPaAOOTKY;
- MOATOTOBKA K MPAKTUYECKUM U CEMHHAPCKUM 3aHSATHSIM;
- MOATOTOBKA K KOHTPOJIbHOM paboTe U KOJUIOKBHYMY, K 3a4€Ty, K 9K3aMEHY
6.1.2. Teopueckas  npoexmHo-opuenmuposannas camocmosmenvuas paooma (TCP),
OpUEHTHpPOBAaHA Ha pa3BUTHE HWHTEIUICKTyallbHbIX YMEHUH, KOMIUIEKCa OOIMIEKYJIbTYpPHBIX H
npodecCHOHANBHBIX KOMIICTCHIIUN, TOBBIIMIEHHE TBOPYECKOTO TIOTEHIMANAa CTYIEHTOB U
MpeACTaBISAET COOOM.
- BBITNIOJIHEHUE pacueTHO-TpaduyecKux padborT;
- y4acTHe B HAyYHBIX CTYJCHUECKUX KOH(PEPEHLHUAX, CEMUHAPAX U OJIUMITHA/IaX;

6.2. ConeprxaHre caMOCTOSTEILHON pabOTHI CTYIEHTOB IO MOTYJTIO
6.2.1.Tembl uHOUBUOYAILHBIX 3A0AHULL:

Jluneiinas anreopa.

BexTopnas anreopa.

AHanmMTAYeCKasi TeOMETPHS Ha TUIOCKOCTH.

AHanmuTHyecKasi FeOMETpHs B IPOCTPAHCTBE.

IIpenen. HenpepbIBHOCTD.

IIpousBoansie.

[IpunosxeHus Mpou3BOHOM.

DYHKIUHA MHOTHX MTEPEMEHHBIX

XN RO =



6.2.2 Temvt pabom 8viHOCUMbIE HA CAMOCMOSMENbHYI0 NPOPADOMKY .
Pemenne cuctem MMHEHHBIX anredpandeckux ypaBHeHuit metoqom Kpamepa.
CkansipHO€ TTPOU3BEICHUE U €T0 MTPUIOKEHUS.

[IpsiMast Ha MIOCKOCTH.

[Tonspras cucrema KOOpAUHAT.

Brruncienue paccrosHui.

[Tpon3BoIHBIE OCHOBHBIX JIEMEHTAPHBIX (DYHKITHA.
OcHoBHble npaBuna auddepeHupoBanus

Huddepenmman

e A N

6.3 KoHTpo/1b cCaMOCTOATENBbHOM PadOTHI

Konrpons CPC cTyaeHTOB HpPOBOIUTCS IyTeM IHPOBEPKU paboT, MPEIOKEHHBIX IS
BBITMIOJIHEHHSI B KaUECTBE JOMAIIHUX 33JaHUN COIJIacHO pasjeiy 6.2. U peHTHHI-IUIaHy OCBOEHUS
Monysis AucUMIIMHBL. OIHUM M3 OCHOBHBIX BuAOB KoHTposns CPC daBigerca 3ammra
WHAMBUIyalbHBIX JToMallHuX 3afaHuil. Hapsay ¢ kontponem CPC co cTopoHsl mpenopaBaTens
IIPEII0JIaraeTcs JMYHbIM CaMOKOHTPOJIb 110 BbINoIHEHUI0 CPC co CTOpOHBI CTYZCHTOB.

6.4 YueOHO-MeTOAMYeCKOE OOecniedeHre CAMOCTOSATEIbHOI padoThI CTY/AeHTOB

Jlns opraHu3aluy CaMOCTOSTENBHONH Pa0OTHl CTYICHTOB PEKOMEHIYETCS HCIIOJIb30BAaHHE
autepatypel U Internet-pecypcoB coryiacHO mepeuHio pasfena 9. YueOHo-MeToamueckoe W
HH(pOpMaNOHHOe o0ecnieyeHne JUCIUIITHHBI.

7. CpeacrBa (POC) Tekyuieii 1 HTOrOBOI OLEHKH KA4eCTBA 0CBOCHHUS MOAYJIS

7.1. Texkymmii KOHTPOJab. CpecTBAMU OIICHKU TEKYIIEH YCTIEBAEMOCTH CTYICHTOB I10 X0y
OCBOEHHS MOJAYJISl AUCIUIUIMHBI SBIISIOTCS:

7.1.1. llepeyeHb BOINPOCOB, OTBETHl Ha KOTOpPHIE MJAIOT BO3MOXHOCTHb CTYAEHTY
IIPOJEMOHCTPUPOBaTh, a IPENOJABATEN0 OLEHUTh CTENEHb YCBOEHUS TEOPETUUYECKUX U
(akTHUECKUX 3HAaHUI Ha YPOBHE 3HAKOMCTBA

e Yro Takoe onpenenutens? [Ipu kakux nmpeoOpa3oBaHUSAX BEJIWYMHA ONPEICTUTENS
HE MEHsIeTCS
e B kakux ciyyadx omnpeaeauTenb paBeH Hyaw? YUTo cieayer M3 paBEHCTBA
OIpPEACIUTEINS HYIIIO?
e JlaliTe ompenesieHHe MHHOpa U  anreOpaMyeckoro JOMOJHEHHS 3JIEMEHTa
onpenemutens. ChopMyaupyiTe TPaBUIIO BEIYUCICHUS OMPEISITUTENS.
Kaxk ocymiecTBisitoTcs IMHEHHbBIE ONEpallii HaJl MaTpULAMU?
Kak nepemHosarorcs ase marpuipl? CBONMCTBA IPOU3BEIECHUS MATPHIL.
KakoBa cxema Hax0oxJ1eHHsI 00paTHOM MaTpuUIlbl?
JlaiiTe ompeneneHusi peUleHHus CUCTEMbl JIMHEHHBIX anreOpanyecKuX ypaBHEHHM.
Pacimdpyiite MOHATHS «COBMECTHas», «HECOBMECTHAS», «OIpEaeIEHHAs,
«HEONpPEeIEIEHHAs CUCTEMBI.
Hanumure popmynsr Kpamepa. B kakom ciyyae oHM IpUMEHUMBI?
Uro Ha3biBaeTcs paHroM marpuiel? Kak oH Haxoaures?
Cdopmynupyiite Teopemy Kponekepa — Kanemu.
[Ipn kakux yclOBUSIX cHUCTEMa JIMHEHHBIX anreOpauyeckux YpaBHEHHI HMeeT
MHOKeCTBO pemeHnii? Korjga ona uMeeT e IMHCTBEHHOE perieHue?
Onummre meton I'aycca pemeHns cucTeM JIMHENHBIX YPaBHEHUI.
e Kakue Heu3BeCTHbIE Ha3bIBAIOTCSl CBOOOJHBIMY, A KaKue 0a3UCHBIMU?
e Kakue 0COOCHHOCTH pelIeHUs] OJHOPOIHBIX CHUCTEM JIMHEHHBIX anre0panvecKux
ypaBHeHUl Bbl 3HaeTe?



Kak crpoutcs ¢pyHnameHTanbHas cucremMa pereHuin?

Kak BbIMONHSIOTCS JMHEHHBIE ornepanuu Haj BekTopamu? KakoBbl CBOWMCTBA 3THUX
onepanuii?

Kakue BekTOopa Ha3bpIBalOTCS JMHEWHO 3aBUCHUMBIMHM, a Kakhe JIMHEHHO
HE3aBUCUMBIMU?

Uro Takoe 6a3uc? Kakue BekTopa 00pa3yroT 0a3uc Ha IMIIOCKOCTH U B IIPOCTPAHCTBE?
Kaxoii 6a3uc Ha3bpIBalOT A€KapTOBBIM?

UTto Takoe KOOpAUHATHI BEKTOpa?

Uto Ha3bIBaeTCA CKAJISPHBIM MpOU3BeiIeHneEM BeKTOpoB? KakoBsl ero coiicTBa? Jliis
pellIeHus KaKuX 3a7a4 U KaK OHO MO>KET OBITh UCTIOJIb30BAaHO?

Urto Ha3bIBaeTCsl BEKTOPHBIM NPOU3BEAeHUEM BEKTOpoB? KakoBel ero coiictea? s
pelIeHNs KaKuX 3a/1a4 U KaK OHO MOXET OBITh MCIOJIb30BaHO?

Uro Ha3bpIBaeTCs CMEIIAHHBIM NpOU3BeAeHUEM BEKTOpoB? KakoBbl ero cpoiicTBa?
Jnist pereHnst Kakux 3a7a4 ¥ Kak OHO MOKET OBITh HCIIOJIb30BAaHO?

3anmummTe B BEKTOPHOW M KOOPAMHATHOH (opMax ycCIOBHS KOJUIMHEAPHOCTH,
OPTOTOHAJILHOCTH M KOMIUIAHAPHOCTH BEKTOPOB.

[Tpsimast TUHUS Ha MIOCKOCTH, €€ 00Iee ypaBHEHUE

JlaiiTe MOHATHE HOPMAJIBHOIO M HAIPABJIIOLIETO BEKTOPOB MPSAMON HA INIOCKOCTH,
YTI0BOTO KOA((UITUEHTA.

3anuIInuTe pa3Iu4Hble BHUALI MPSIMONM M YKaXKUTE TE€OMETPUYECKHUUA CMBICI
napamMeTpoOB YpaBHEHHUS.

3anuimuTe yCJIOBHS MapajUIeNbHOCTH M NEPHEHIUKYISIPHOCTH TPSIMBIX Ha
IUIOCKOCTH B CIIy4ae pa3IMYHbIX BUJIOB YPABHEHUH NPSIMBIX.

Kak HaliTu TOUKy nepecedeHus NpsIMbIX Ha IJIOCKOCTH?

Kak Bbruncisercst pacCTossHue OT TOYKU J0 MPSAMON Ha MIIOCKOCTH?

[aiiTe onpeneneHue 3IIUICa U 3alIAIIUTE €r0 KAHOHUYECKOE YPaBHEHUE.

Jaiite onpeneneHue runepOoIbl U 3aNHUIINTE €€ KAHOHMYECKOE ypaBHEHHE

Jaiite onpeneneHue napadboibl U 3aMUIIATE €€ KAHOHUYECKOE YPaBHEHHUE

Wznoxure cxemMy NpUBEACHUS OOLIEr0 ypaBHEHHS KPHUBOH BTOPOrO TOpSIKa K
KAaHOHUYECKOMY BH]TY.

JlaliTe mOHATHE MOJIAPHON CUCTEMBI KOOPIUHAT.

Onumure napaMeTpHUUecKHii Crocod MOCTPOSHUS IMHUHN Ha MIO0CKOCTH

[TnockocTs, €€ obliee ypaBHEHHE

Kak ompenensiercs B3auMHOE pacIOIOKEHHE IUIOCKOCTEW? 3aluIIUTe yCIOBUS
NapajuIeIbHOCTU U NEPIEHANKYJISIPHOCTHU MIIOCKOCTEH.

Kak Bbramcigercst pacCTossHue OT TOYKH 10 MIOCKOCTH?

3anuIInTe pa3IMYHbIE BUbl YPABHEHUN NPSAMON B IPOCTPAHCTBE U MOSCHUTE CMBICT
napamMeTpoB, BXOASIINX B YPaBHEHUS.

Wznoxwure cxemy npuBeaeHUs OOIIMX YpaBHEHUH MPSIMON K KAHOHUYECKOMY BHUJLY.
Kax onpenenuts B3auMHOE pacrnoaokeHHe MPSMBIX B IPOCTPaHCTBE?

Kak Beruucnsiercs paccTossHue OT TOUKHU A0 IPSIMON B IPOCTPaHCTBE?

Kak onpenenuTh B3aMHOE PacioyioKeHUE TPSIMON U TNIOCKOCTH?

Kak niercs Touka nepecedeHus NpsMou U MmIOCKOCTH?

Ha3oBuTe mOBEPXHOCTH BTOPOrO TMOPSAAKA W HANMIIUTE UX KAHOHHYECKHE
ypaBHEHUS.

ChopmynupyiiTe HOHATHE MTpeiesia YUCIOBOM MOCIEI0BATEIbHOCTH
ChopmynupyiiTe mousTHe npeaena GyHKIUN OJHONW TEPEeMEHHOM

Urto Takoe 0OJHOCTOPOHHUE TIPEIebl (YHKIIUH B TOUKE?

ChopmynupyiiTe MOHITHS OECKOHEYHO MO U OECKOHEYHO OONBIION mpu X —> d
GyHKIHH.



IIepBblil 1 BTOpOM 3aMeUYaTEIIbHBIE IIPEIEIIb

Kak cpaBHuBaioTcsi OeCKOHEUHO Maible BenUUMHBI? UTO Takoe OTHOCUTEIbHBIN
MOPSIOK MAJIOCTH?

Kakne OeckoHEUHO Maible Ha3bIBAIOTCS SKBHMBaJeHTHbIMU? [IpuBenute mpumepsl
HKBUBAJICHTHBIX OECKOHEYHO MaJIbIX.

Kakumu cBoiictBamMu  00majmaroT  (yHKUIMH, HEMPEpPHIBHBIE HA 3aMKHYTOM
MIPOMEKYTKE?

YTo MOHMMAIOT MO/ TOUKOM paspbiBa pyHKIMH? Kakue pa3pbiBbl pa3iuyaroT?

Kak cBs3aHbI MOHATHS HEMPEPHIBHOCTH U AU HEepeHIUpyeMOCTH (PYHKIIMH B TOUKE?
3anumuTe npasuia aupdepeHnupoBaHus 00paTHON U CIOKHON (YHKINH.
3anumurte npaBuwia IupGepeHIupoBaHus HESIBHO 33aHHOW (YHKUUH U (YHKINH,
3aJIaHHOM MTapaMeTPUUECKH.

Yro takoe quddepennman Gynkiuun? KakoB ero reomeTpuueckuii cMbici?

Kaxumu coiictBamu o0nanaot auddepeHuupyemoie GyHKIu?

Kak naxozsarcs nuddepeHuaisl 1 IpOU3BOJHbBIE BHICIINX MOPSAAKOB?

®opmyna Teiopa

UYro Takoe Touka sKcTpeMyMa GyHkuuu? Kakue Touku skcTpeMmyMa ObIBatoT?
HeoOxonuMoe ycinoBue CymiecTBOBaHMS SKcTpemyma Uil aupdepeHnupyemMoi
byHKIAHA

JlocTaTouHble yCIOBHS CYLIECTBOBaHUS HKCTPEMyMa

Cxema uccieioBaHMsI Ha 3KCTPEMyM (YHKLUHU OJHOTO EPEMEHHOTO

Cxema HaxoXJeHUS HaAMOOJBIIEr0O M HAUMEHBIIEro 3HAa4YeHHUs (YHKIUM Ha
3aMKHYTOM TIPOMEXYTKE.

Jaiite onpeneneHre BIMYKIOCTH U BOTHYTOCTH KPUBOM Ha IMTPOMEKYTKE.

Kaxkune Touku Ha3bIBaOTCS TOUKaMU miepernda’?

UYro HaspiBaeTcs acumMnToTo rpaduka GpyHkiuu? Kakue acCHMOTOTHI pa3InvaroT?

B uem cocrout npasuno Jlonurana? [{ns packpbITUs KaKUX HEONPEAEIEHHOCTEN OHO
npuMeHsercs?

Jaiite onpenenenue npeaena GyHKIUA HECKOJIBKUX TIEPEMEHHBIX.

ChopmynupyiiTe onpenericHre YaCTHBIX MPOU3BOMHBIX IS (PYHKIIMH HECKOIBKUX
HEPEMEHHBIX.

Uro HasbiBaeTcs AuddepeHnnanom GyHKINN HECKOJIBKUX MTEPEMEHHBIX

B uem cocTosaT goctarounslie ycioBus U HepeHIupyeMOCTH (PYHKIUN HECKOIBKIX
NepPEMEHHBIX?

Kak HaxomsaTcs dYacTHBIE TpPOM3BOAHBIC BBICITUX MOPSAKOB? Cdhopmymnupyiite
YCIIOBHSI PABEHCTBA CMEUIAHHBIX MPOU3BOIHBIX.

Kak nmryTcs kacarenbHasi INOCKOCTh U HOPMaJTh K TIOBEPXHOCTH?

ChopmynupyiiTe  ompeneneHue dSKCTpemyMa Uit  (DYHKIIMM ~ HECKOJBKUX
nepeMeHHbIX. KakoBbl HEOOXOAMMBIE YCIIOBHSI €r0 CYIIECTBOBAHUSA?
Chopmynupyiite nocTaToyHble YCIOBHS CYLIECTBOBAHMS SKCTpeMyMa Ui (PYHKLUU
JIBYX TIEPEMEHHBIX

[TpuBeauTe cxeMy Hax0X€HHsI HAUOOJIBLIETO U HAMMEHBIIIEr0 3HaYeHUs (YHKLNHU B
3aMKHYTON 00JIaCTH.



Hnousuoyanvrvie 3a0anus

IIpuMep BapuaHTa MHAWBUAYAJILHBIX 3aJIaHUN.

Nuneinan anrebipa

. Bramcnnte on PenenTenn
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5. Hadtre cofcreennnie sHadenus 1 cOBCTEEHHLIE BEKTOPE MATPHIL
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BekTopHas anrebpa

1. Maua pasHobenpennas rpaneuud ABCD, 8 xotopoit  |AB| = 6,
AD| = 2, a = L(BAD = 60°, 1t — eqUHUYHBIA BEKTOD B HANPABIEHHH
ocHosarud AR, 1 - enuanuHEl BekTop B Hanpagiesuy cropods AL, Pas-

JOMHTE BEKTOPEL CTOPOH A_B) BC, C E) DA BEKTODRL AUAr0HaNeN

Tpallel i .:"1 < M B 1o BeRTOPaM |'Tt H ﬂ.

2. Qupenennte koopausaTal Todek € u D, nemawmx Ha upasoil, npo-
xopqauieit yepes Toukn A u B ecit A(2;-3;1), B(-2;2;-4) n
|AC|: |AD|: |AB|=10,5:

3. B rpeyronsuuke ¢ sepumsamn A(-1;2:4), B(2;0;-3), (4 -1;2).
Haifiru: a) sexrop menuans AM,
b} Bekrop srcoTe B,
¢) moboil o Mogyno sekTop GuccekTpucel yria O

4. ITaner Tpu BeplunHsl napaiienorpausa ABC T
A(3;0;-3), B(—82;0), C(0;3;—4). Oupenenure:
a) KoopAMHATH 4YeTBepToil Bepiintn [,
b} anuny BeicoTEL, onyuleHHoR u3 Bepunse [ Ha cropory AB,
) KOCHHYC ocTporo yrila Mexay auarodanamu AC u BD.

5. Mapannenorpads nocTpoed Ha Bektopax a = p—2q, b=13p—yq,
rae |pl=1, |g|=2 (p"q)=n/3 Onpegemurs:
a) KOCHHYC TYHOIO YUV MEMIY IHATOHAIIMU;

b) minHy BRICOTHL OLNYIEHHO Ha CTOPOHY 4.

6. Haiiu enuHUUHELL BeKTOP €, KOTOPLIL OJHOBPEMEHHO [epleHIHKYIApeH
sektopaM 4 = {1;2;3} w b= {0;1; -2}, ecim (€ 1) > n/2.

7. B nupamupge ABCD ¢ sepluunaMu B Toukax
Al4;4;5), B(—-5;-3;2), C[-2;-6;-3), D(-2;2;-1)

HAlTH 0bbeM U [JJIMHY BEICOTEL, ONYLUEHHOA Ha rpans ABC.

0}, 7 = {1;-1;2)
—&;

—3} 8 orou Ba-

8. Hokasats, uro sektopu p = {1;4;1}, ¢ { -3, -2;
obpasyiorT 6azuc U HATH pasoXeHne BEKTOPA { 5;
sHCE.




AHanuTHueckan FecMeTPHA Ha NAGCKOCTH

1. CocraguTh ypaBHeHus DpaMelX, npoxogauix vepes rouky M(=7;5)
a) napamnnensto npamoi 3r + 2y — 1 =10,

Lr—=1 y+4

b} nepnesaukyaspHo npsMoil =T
- - L r=13t+14
¢) ot yraom 45 K npamoil { y=—t—2

2. Jlatet seprunns Tpeyroasiuka A(-1;3), B(2;5), C(0;6).
Cocrasuts: a) ypasserue croponsl AC,
b) ypasrenue megnant BM,
¢} ypasrenne seicotel CH u saiitu ee nnuny.

r=3-1
3. Hauwr pwe npamee  lLyiy=2z -1, I { ‘ -4 Haitru:

a) TOUKY [epecedesis PIMELX,
b} Kecunye yria Mexuy npaMeiMu,
€] COCTABUTE YpasHeHue BUCCEKTPUCEL TYIOIO YI/1A MERY NPAMEIMU.

1. H[.'IHHE'CTH YpaBHEHHN JIMHUE K RaHOHHYECKOMY BIAY H [1OCTPON T

) el by mr—y—1=0 2) 4248+ —dy+1=0

3)y=9+91;35+4z+9 1) r=8+8y—y

5) 26527 — May+ 252 =10 6) 2 —8ay+yP+1=0

5. CocTaBuTh YpaBHEHNE M NOCTPOMTE NMHUI, KaXk1al ToUKa KOTopoil onu-
Hakoso yaaneda ot Touku M(—2;1) w ot npamoil © — 4 =10,

i. HL‘C'I‘PDM'l‘h JHHRN, 3allaHHBIe YPaBHEHHAMN B IOIADHBLY ROOPIHHATAX:

l 1 1
) p=l4=, 2 p=o— ) p=——.
P sl 1 —2cosy

T. HU"."l‘PD].‘l'l‘h JHHAN, 3alaiHble apaMeTPHYeCckiME YPasHeH HEM .

1) i:c=?cusi 2 {1'=\ﬂ

y=—dsmnl y=¢e

8. llocTponts durypy, orpaHiueHHY 0 JHHIIMY

N [V z’, y) | P=2eose
y—ro=2 p=2smp.




AHANUTHYECKAA reome TPWA B NpOCTPaHCTEE

1. CocrasuTs ypaBHeHte MIOCKOCTH, Npoxodsilel depes Touky My(3; —2;4)
napailiensho asyM sextopas d; = {6;1;-1}, dy = {3;2; -2} Haittu pac-
CTOSHIE 0T HaYa/la KOOPIAMHAT 10 3Tl [IOCKOCTH U 0DBeM [MpaMUiLEL, 0T
CEKAeMOll IIOCKOCTLED 0T KOOPAMHATHOIO YIiA.

2. 3 obumx ypagsenuil npamoit

Jr+dy+3z2+1=0
dr—4dy—-2z44=10

HOAYUHTE 28 hRaHOHRUYECKHE W HapaMelpPpidechie YpabsHennd. O‘HIJ'E.L[EJIM'P]:-
PacCcToOdHNE 0T Hadalla KOOpIHHAT 10 II[.JHMUﬁ.

3. Haitru Touky nepecededus u yron Mexy npasoil

r=2+3
y=1-2  unnockocrew 2z — by + 14z = 0.
z=1+3

CocTasnTs YpasHeHne MPoekiln HaHHoi I[PHMUH Ha 1Y ILOCROCTE.

4. IlaHEl BepIUUHEL TpeyroibHoll DHpaMiiLL

A4 4:5), B(-5-3;2), C(-2-6;-3), D(-2;2;1).
Cocrasure ypasrenue rpain ABC u ypassenne sricorer DH, onyiuennoit
Ha 9Ty Upats. Halttu obbes nupaMugie.

3. [locr PONTL OBEPEHOCTH

1) 22 4+22=2; 2) 2+t =(z-2)
2

3) z=—(—+1) 1) P—dy+z=0
5) @ +y'+ 2 +2=0 6) z=3+2-2

va |

6. HUL”IPL’IH'I‘L Teno, orpdddeddoes NoBePRHOCTHMH

z= :1:2, 1'2+3,.I2 = tl:f,
1) r+y =6, ) 22yt =12z
y=1r =0, y=10,

2= (z=0, y=0)




MNpunomenns npoussosHoil

1. Heenenosate Ha skcTpemys dyHEnEN

T ‘ 273 2 1/3
1 — — N y=1"" (7 =11

2. CocTasnTh YPaBHeHHA BCEX ACHMIITOT CIEqVHLIHY KPHBRIX

. 4 o ’
_h 1.;
1] y::‘;"'l—zﬁ g}yzﬁ

r—d

3 y=z-2Inr

3. [lposecTn nonsoe HccnenOBAHKE H NOCTPONTE CPaduEN GYHELM

dr 3 0
1} y=m2+4 2) y=y(2-z){z: - dzx +1)
3 1
Yyv=2-3

4. CocTaBUTE VPaBHEHNS KACATENBHOR W HOPMANM K TpaduKy QVHELNN B
TOYEE C E.ECI'.'[I‘ICCDf‘I I = Iy, HIH CGDTBET‘:TB}’I'DUJ_EI‘EI JHAYEHHD MapaMeTpa
t=1,

L o
1] y:g[r'—?m—ﬂ} ) =4
. r=2cost
2) y =sint ty=-m/3

5. B kpyr panuyca R enncan pasmobegpernmit Tpeyronsuuk. [pn xakom
COOTHOLIEHHA CTOPOH TPEYTOIBHUE DYIET HMETh HAaHOMIBIIYIO IOMATE.

6. Haiitn sanBonsinee 1 HanMeRblnee IHAYEHNS (YHKLNN

L6
y= 4 =2 16 B unrepsane |[1; 4
T

7. Wenonesys npasuno Jlonurans, vaitn npenener

Scos'z — 1 . re®/?

1y lim —— 21 lim
} r—=x 3 zl.-’fl — ?Tl,lll{':l ] L + e"




[I'}’ HEUHH MHOMHE NEpeMeEHHBIX

1. Haiiru 1 usobpasuts obnacty onpegenesus gyHKLM:
1) z=2y—z+yda’ — ¢ 2) z = arcsin(l - y) +y/z — ¢

- ! i e
2. HaiiTu yacTHele NpoussoitLle 2, U 2, GyHKUMI

m 41—
1) z=ar¢:5ir1£-ar¢:cus£ 2] z=y'1-v"_'—1:—y
; y vy
sin 27y ) —_—
3) z= ] +ig In(z” = 1fy) 1) z2=22-3y-e" ¥
r—Iny

- ! ¢ -
3. Haiirn yacTHule NPOK3BOAHEIE 2, H Ey CILR HOH LIJ;l.I'H]iLI.J.-l].-l

o i o 3
p=clg = e u=cosyy - o, L_]n(z—yzj
4. Haiitu nponssonnyio z, eci
1
z=In cu5{13 —y), rae = 2y = 7
iz dz
5. Haitru nponssonnpe =— 0= ecin
dr  dr
Inz
o 3 — 0o
;=3 ll"'+—L J , e 3,r=l—%:‘}‘\r',‘E

L,

6. Haitt nponssonuyio y HessHoil dyHELMK y(x), saganHol BRpaKeHteM

1) e —yet™ T 4 Ylny =9
2) " —yeosey-2=0

. HaitTi yacTisle npowssoiHsie 2. u 2! HessHoil dyHkumn 2(z, y), sagaHHoi
7.1 p LM Y Y
- 5 1123
BLIPAAE HUEM (clg ) = 2 — arclg
z—5y

8. Haitru nepssit dz u sropoit d°z nupdepenumantt dyukuun  z = 3

9. CocTaBiTh ypasHeHHs KacaTellbHON MIOCKOCTH M HOPMAIH K OBEPXHOCTH
r* + 12yz = 329" +* + 2* — 44 = () B TouKe My(-1L;2;1)

10. Hcenenosats Ha skerpemyn dyHkimmo 2 = o° +y° — 2z — A/zy -2y




7.2. PyOexHblii KOHTPOJb. JlaHHBIN BHUA KOHTPOJIA MPOU3BOJUTCS Ha OCHOBE OasioB,
MIOJIYYEHHBIX CTYJIECHTOM IIPH BBIIOJHEHUN KOHTPOJIBHBIX U HHIMBUIYaJIbHBIX 3a1aHUMU.
JlaHHBIH BUJ JeSTEIbHOCTH OLICHUBACTCS OT/IEJIbHBIMU OajllaMU B PEUTUHT-JIUCTE.

Oobpa3ybt KOHMPOILHBIX 3A0AHULL

KontpoabHas padora «JIuneiiHas aaredopa»
BAPUAHT Nel

2 4 -3 1
1. Jlan onpenenuTens _é 21 2 é .
0 -1 1 3

@) 3aMIIuTe pas3ioKEeHUE JTAHHOTO OMPEICTUTENS 10 YSTBEPTOMY CTOJIOIY;
0) BBIYMCIHMTE ONPEICTUTENb, MOJYYHB MPEIBAPUTEILHO HYJIM B Kakod — JHOO CTpOKe WU
cToJIOoIIE.

xX+2y—z=-1,
2. Pemiuth cucteMy ypaBHEHUH METOJIOM 0OpaTHOM MaTpHUIBL: 3y—z=1,
x+4y+z=5.

3HaueHHe X BBIYUCIUTH TaKxke MeTosioM Kpamepa.

3. HCCJIGI[OB&TL CI/ICTeMy Ha COBMCCTHOCTH U peH_II/ITB METOAOM Faycca

2x; +x, +3x; +2x, =0,
2x, +x, +2x; +x, =0,
2x, +x, +5x; +4x, =0,
2x, +x, +4x; +3x, =0.

4. Jlana cuctema OJIHOPOJAHBIX JUHEUHBIX YPaBHEHUH

@) JIOKaXuTe, 9TO CHUCTEMA HMEET HETPUBHAIILHBIC PEIICHUS;
0) Haiigure oO1iee perieHne CUCTeMBbI;
6) HaliuTe (PyHIAMEHTAIbHYIO CUCTEMY PELICHUH.

5. Ilpu KakuX 3HAYEHHUAX MMapaMeTpa A CHCTEMA JIMHEWHBIX YpaBHEHHIA
2 1 14
C paclIMpPEeHHON MaTpulei I A 1 i 3| coBMmecrtHa?
1 2% 114



KontpoabHas padora no teme «BexkTropHasi anredpa»
BAPUAHT Nel

I. lanbl yeThIpe BekTOpa: a = {4,5,2}; b= {3,0,1}; ¢ = {—1,4,2};3 ={5,7,8}.
1.Jlokazatp, 4TO BEKTOPHI a,b,c 00pa3yroT 0a3uc M HANTH pa3JIoKEHUE BEKTOpa d B 3TOM Gasuce.

2. HaiiTi KOCHHYC yIiia MKy BEKTOpaMH d u b .
3. Haiitu niiuHy BekTopa g = d + 2b+3¢.

II. lanbl yeTnipe ToukH: A(1;3;0), B(4;1;2), C(3;0;1), D(—4;3;5).
4. Haiitu 06béM nupamunisl ABCD u 1avHY BBICOTHI , OMYIIEHHOM 13 BeplIuHbl D Ha rpaHb
ABC.

5. Haiitn npoekuuto Bektopa 4B Ha ock Bektopa CD .

6. Haiftu koopauHaThl BEKTOpa [(B_C: + E)Ei] .
I .
III. IMapananesorpaMm NOCTPOEH HA BEKTOpax a = p+4q, b = 5( pP—q), TIe

=4

OnpenenuTts: a) KOCHHYC TYINOTO yrila MeXIy AMAaroHalsMu; ©) UIMHY BBICOTHI, OIYIICHHOHN Ha
CTOPOH

- o T
q|=2,(pAq)=§-

KonTpoJsbHasi padoTa mo TeMe «AHATUTHYECKAS] T€OMETPHUS»
BAPUAHT Nel
1. OmnpenenuTs NpU KaKUX 3HAYCHUSIX @ TpsMast
(a+2)x + (a2 -9y + 30°-8a+5=0 napauiensHa ocu OX.

2. CocrtaBUTh ypaBHEHUS NMPSIMBIX, MApaJJICIbHBIX MPIMON

3x - 4y - 10 = 0 w otrcTosiUUX OT HEE Ha paccTosHue d=3
. Jlansl BepmuHbl TpeyroiabHuka A(2,6), B(4,-2), C(-2,-6).

CocTaBUTh YpaBHEHHE BHICOTHI M3 BEPIIUHBI A U YpaBHEHUE MEIUAHBI U3 BepIIHHbI C.

(8]

4. IlpuBecTu K KAHOHUYECKOMY BHU]y, Ha3BaTh U MOCTPOUTD
KpuBble: a) I 6x° + 25y2 +32x - 100y - 284 = 0;
6) y' -4y-20x+24=0.

5. W3 obmux ypaBHeHHi psiMoii :  2x +y — 37— 9 =10,
2x+  3z+4=0

MOJIyYUTh KAHOHUYECKUE U NIaPAMETPUUECKOE YPABHEHUS IIPSIMOM.

6. Haiitu npoekuuto Toukun A(1,2,0) Ha MIOCKOCTH
8 +6y+8z:-25=0.

7. IlocTpouTh T€IO, OTPAHUYEHHOE MOBEPXHOCTIMU

X' =gz
x+ty=2,
20,220

KontpoabHasi padora nmo teme «BBeieHne B aHAIU3»



I. Butuucaumo npedeavt

2 —an et
1. lim V=4 im 24 8 2"
- n—»o0 3‘,27134-1 ’ - n—0 n—1 ’
2 2
1
3 lim\/ +x° 4 6x” +2x

; . lim ;
x—1  2x X—>0 3X2+1
51 ﬂ 6. lim x>
T2 x=2 " x—>01—cosx’
x+1 5
. +2 . In(x*+2)-1n2
7. lim| 2 j T 8. lim ;
x—)oo[x— x—0 x2
2x X .
— . smn(2—x
9. limu; 10. hmﬁ.
x—0 X =2 A[2x =2

II. Onpeneauts nopsaok 6. M. o.(x) mpu X —> 0 oTHOCHTEIBLHO X:

1. a(x) =In(1+3/x* tgx), 2. ox)=~2x+1-1.

I11. HaiiTy TOYKH pa3pbiBa (PYHKIMHU, YKa3aTh UX xapakTtep. Ilocrpouts rpadgpuk pyHkuuu B
OKPECTHOCTH TOYEK pa3pbiBa:

1
21—X 1
l. f(x)=4x*,ecu0<x<1, 2.y= —, 3.y:x2_4.
1+21-x

0, ecu x <0,

x+2, ecmu x >1.

KonTpoasnasi padora
no teme «/IuddepenuuanbHoe ncyucaeHue (PYHKIMU OHOI0 NIEPEeMEHHOI 0»
BAPUAHT Nel

I. Haritu mpoussogHble caeAyOmuX PyHKITUIL:

X
ctg(\ﬁ)
1.y=(ecosx+3x)2; 2. 3x+3y=x—2y; 3. y=(tg2x) 2,

2
II. Haiitu BTOpYyI0 NMPOU3BOIHYIO d—f :
X
x2 x =cos(t/2), i
l.y=—m—, 2. . 3. y=sin(x—y)
¥2 1 y =t—sint.

III. . ITone3ysacs npaBuiiom Jlonurans HaUTH IPEAEIIbL:

X
2 cos —
1. lim [ - —J 2. lim (sin 7zx)

x>l x—1 Inx x—>1-0



1

IV IIpoBectr nosHOE HcceoBaHue (GYHKIUH Y = X€ * 1 nmocTpouts e€ rpadux

KonTpoasnas padora
no teme «Auddepenuunanbuoe ncuuciaenue @HID»
BAPUAHT Nel

I. Haifti u mocTpouTh 00J1acTh onpeaeneHus pyHKIuu:

z:\/;ln(l—x—y);

II. Haiitn yxa3aHHbIE€ TPOU3BOIHBIC
2
ou Ou ou O°u
u:(xy)z+1. — =, —, =7?
ox Oy 0z Ox0Oz
_ 2 XY
I1I. [TpoBepuTh, ya0BIETBOPSET i GyHKIMsA U = X~ F'| —,— | ypaBHeHHIO
z X
ou ou  Ou
X—+y—+z—=2u.
ox oy 0Oz
IV.  CocraBuTh ypaBHEHHE HOPMAIH K IOBEPXHOCTH x> —2x+6 Y- 2> =4 napajuieabHO
_x y=2 z-1
opsAMoll —=———= .
3 4
V. Haiftn HauGonbliee 1 HaUMeHblIIee 3HaueHne QyHKIMK: Z =8X + V — X) B

3aMKHYTOMH 06nacTH, orpanuyennoi maansavu X =0,y =0,x + y =10.

7.3 TlpoMexyTOUYHBINi KOHTPOJb. [[aHHBII BHUJI KOHTPOJS MPOU3BOJUTCS HA OCHOBE
0aJJIoB, MOMYYEHHBIX CTYJEHTOM IPHU CIayue 3a4eTa WU dK3aMeHa.

06pa3l{bl 3a4eémHublX U IK3AMEHAUUOHHbBIX Mamepuaios

TIIY JK3aMeH Kypc1

Bapmuanr 1

1. CdopmynupoBath 1 J0Ka3aTh Teopemy Jlarpamxka.
2. YpaBHEHHUS MPSMOM B IPOCTPAHCTBE

2)C+1 + 3x—2 l
3. Haiinure npenens:: a) lim . B) lim xeX.
x—oo X1 _3x x—+0




2

4. Haiigutre Bce YyacTHbIE MPOU3BOIHBIC IEPBOTO MOPSAAKA PYHKIUN u = 1/2x° —3y.

1

5. Ompenenute TOUKH Iepernda U HHTEPBAIbI BBITYKJIOCTH U BOTHYTOCTU (QYHKIMU ) = X Se*.
X] =X —2x3+x4 —Xx5=-2,

. . —X] +2x) —x3 +Xx4 — x5 =—2,HaiiuTe
JlaHa cucrema JTMHEHHBIX ypaBHEHUI

X1 +x) — X4 +2x5 =-1.

o0Iiee perneHne CUCTEMBI;

7. CocTaBbTe ypaBHEHHME IUIOCKOCTH, KOTOpas MPOXOAUT depe3 TOouku M, (7, 2, —3) u
M, (5, 6, — 4) mapanensHo ocu OX.

8. IlpuBeaurte ypaBHEHHE KPUBOM K KAHOHUYECKOMY BUIY U IOCTPOWUTE KPUBYIO
1652 —9y2 —64x+18y =89.

8. PeliTMHT KaYyecTBa 0CBOEHUSA TMCUMILINHBI (MOIYJIs1)

OneHka KayecTBa OCBOEHUS JMCIUIUIMHBI B XO0JI€ TEKYIIEH W MPOMEXYTOYHON aTTecTaluuu
00y4aroIuXCcsl OCYIIECTBISIETCSI B COOTBETCTBHM € «PyKOBOIAAIIMMH MaTepuajlaMd MO TEKyLIEMY
KOHTPOJIIO YCIIEBAEMOCTH, IPOMEXKYTOYHOM M UTONOBOM AaTTECTalMU CTYAEHTOB TOMCKOro
MOJIUTEXHUYECKOTO YHUBEPCUTETA», YTBEPKACHHBIMH MpHKa3oM pektopa Ne 77/om ot 29.11.2011
r.

B cootBercTBuM ¢ «KanenaapHbIM MIaHOM U3YUYEHUS TUCIUILIUHBDY:

— TeKymlas aTrrectanus (OLIEHKa KayecTBa YCBOCHHUS TEOPETHUECKOro Marepuaia (OTBEThI Ha
BOIIPOCHI U JIp.) U PE3yJIbTaThl MPAKTUYECKON JESITEIBHOCTU (pelIeHUE 3a/1a4, BHITIOJIHEHHE
3a/IaHMH, pelIeHrue MpoodJieM W Ap.) MPOM3BOIAUTCS B TEUCHHE ceMecTpa (OIICHMBAETCS B
Oamnax (MakcumanbHO 60 0amioB), K MOMEHTY 3aBEpIICHHUS CEMECTpa CTYACHT IOJDKEH
HaOpaTh He MeHee 33 GaJIoB)

OueHuBawLue MEpONpPHATUS Koa-Bo Bajabl
KonTponbHas pabota 6 38
3amura MJ13 8 16
Komnoksuym 1 6
60

— TIPOMEXKYTOYHAsl aTTecTalus (3K3aMeH) MPOU3BOJIUTCS B KOHIE ceMecTpa (OLlEHHMBaeTcs B
b6amax (MakcumanbHO 40 0ayuioB), Ha PK3aMEHE CTYIEHT JOJOKEH HaOpaTh He MeHee 22
0aIyoB).

W TOroBBIi peHTHHT IO JUCLMIUIMHE ONPEAEIsSeTCS CyMMHPOBAHNUEM 0OAJUIOB, IIOTYYEHHBIX B
XO0JIe TeKyIleH U MPOMEKYTOYHON arrecTanuii. MakCUMaJIbHBIN UTOTOBBIA PEUTHHI COOTBETCTBYET
100 6amnam.

9. Y4yeOHO-MeTOAMYECKOEe U HH(OPMALIMOHHOE o0eceueHrue MOAYJIsl AUCIUIJIMHBI
9.1. OcHoBHas1 JUTEpaTYpa
1. bexnemumer [[.B. Kypc ananuTudeckoil reomeTpuu W JUHEHHON anreOpel. Mocksa:
®usmataut, 2009.
2. Wnwun B.A., [To3nsk D.I'. JIunetinas anredpa. Mocka: ®usmatiaut, 2006.
3. byrpoB f.C., Hukonbckuii C.M. DneMeHTbl JIMHEWHON anreOppl U aHAIUTHYECKOU
reomeTpun. Mocksa: Jlpoda, 2006
4. TIpockypsikos M.B. Coéopuuk 3amau no auneiHo# anredpe. CI16.: Jlansp, 2010



10.

11

12.

®annees JI.K., Comunckuit U1.C. COopHuk 3anay no Bbiciiel anredpe. Mocksa: Jlanb,
2008.

Knerenuk JI.B. COopHuUK 337124 O aHATUTHYECKOM reomeTpuu. Mocksa: Jlans, 2011.
Ouxrtenronsl] .M. OcHOBBI MaTeMaTH4eCcKOro ananu3a (B 2-x Tomax).- MockBa: JlaHb,
2009.

Huxonsckuit C.M. Kypc marematnuyeckoro anamuza (B 2-x ToMax).- M Mockaa:
duzmatnur, 2006.

Byrpos f1.C., Hukonsckuit C.M. Briciiasg maremaTuka: yueOHUK JUIsl By30B B 3 ToMax M.:
Hpoda, 2008

Kynpssues JI.J| Kpatkuii kypc MaTemMaTH4ecKOro aHaiu3a : y4eOHUK : B 2 T 3-e u3l.,
nepepad. — Mocksa: @usmaraut, 2008

. bepman I''H. C6opHuK 33124 10 Kypcy MaTemMaTHyeckoro asanusa. - ExarepunOypr: ATII,

2011.
3amaun U ynpaxHeHus no marematuueckomy ananuzy (Ilox pen. lemumosmua B.I1.) -
Mocksa: ACT Actpens, 2007

9.2. JlonoiHMTEIbHAS JIUTEpPaTypa

1. Kypom A.T'. Kypc Boicuieit anredpsl. Mocksa: Jlans, 2013.

2. Tenppang U.M. Jlekunu no nuHeitHO# anredpe. Mocksa: KJIV, 2009

3. 3anopoxusiii B.H., 3anemexx B.®., Tpudonos A.}O., Illanosanos A.B. Beicmas
MaTeMaTHKa JUIsl TEXHUYECKUX YHUBepcuUTeToB. Jluneitnas anrebpa [: YueOnoe
nocodue..- Tomck: Uzn. TITY, 2009

4. 3amopoxusrii B.H., 3anemex B.®., Tpudounor A.1O., lllanoBamoB A.B. Beicmias
MaTeMaTHKa JJIs TEXHUYeCKUX yHuBepcuTeToB. Yacte II. AHanutnyeckas reomeTpusi:
yuebHoe mnocobue— 3-e¢ um3a. — Tomck: U3n-Bo ToMCKOro MNOJUTEXHUYECKOTO
yHuBepcurteTa, 2014.

5. 3amopoxusiii B.H., 3ansmexx B.®., Tpudonor A.1O., llanosano A.B. Bricias
MaTeMaTuKa JUlsl TEXHUYECKUX YHUBepcuTeToB. [uddepeHunanbHoe ucUuCIeHue
¢byHkuMid onHOM mepeMeHHOM: ydeOHoe mnocobue Tomck: U3a-Bo Tomckoro
MOJMTEXHUYECKOTO yHUBepcuTera, 2014

6. 3anmopoxusii B.H., 3anemexx B.®., Tpudonos A.}O., Illanosanos A.B. Beicmas
MaTeMaTuKa JUlsl TEXHUYECKUX YHUBEpcuTeToB. [uddepeHunanbHoe ucUUCIEHUE
(GyHKIMHA HECKOJIBKHUX MEepeMeHHBIX: yueOHoe nocooue — Tomck: U3n-Bo Tomckoro
MOJIMTEXHUYECKOT0 YHUBepcuTeTa, 2014.

7. Tepexuna JL.U., ®ukc U.M. Yuebnoe nocodue., «Boicmas matemaruka»— ToMck,
Wzn. TIIY, 2004 — 2009 r.r.

8. Tepéxuna JL.U., duxc WU.N., COOpHUK WHAMBUAYAIbHBIX 3aqaHuil, «Bbiciias
MaTeMaTuKay, 4actu 1,2

9. ®uxrenronsy .M. Kypc nuddepeHunanibHoro 1 MHTErpagbHOr0 UCYUCIEHUS (B 3-X
Tomax) - Mocksa: Jlanb, 2009.

10. ®duxtenronsil [.M. OcHOBBI MaTeMaTH4eCKOro aHanu3a (B 2-x ToMax).- Mockaa:
Jlanb, 2008

11. 3anoposxxeny I'.H. PykoBoacTBO K pelieHHIo 3a7ay N0 MaTeMaTHu4ecKoMy aHajiau3y. -
CII6. JIans, 2010

12. Nanko I1.E u np. Beicimias maremaTka B ympaKHEHHSIX U 33/1a4ax: yueOHOe oCco0u
M.: Mup u O6pa3zoBanue Actpenb Onuke, 2012

9.3. Internet-pecypcsi:
http://portal.tpu.ru - mepcoHaIBHBIN CAIT MperoAaBaTeNst AUCIUILTHHBI

http://benran.ru —OubIMOTEKA 1O €CTECTBEHHBIM HaykaMm Poccuiickoit Akagemun Hayk
http://mathnet.ru — obmepoccuiickuii MaTeMaTHYECKU TTOpTa



http://portal.tpu.ru/
http://benran.ru/
http://mathnet.ru/

http:/lib.mexmat.ru —saeKTpoHHas OMONIMOTEKa MEXaHHKO-MaTEeMaTH4eCKOro (hakyabTeTa
MI'y

10. MaTepuajabHO-TeXHUYECKOe o0ecnevyeHue MOAYJIsl AUCIHHUIIIMHBI

OcBoeHre MOAIYJsl MPOU3BOAMUTCA Ha 0a3e yuyeOHbIX ayAuTOpuii yueOHbIX KopiycoB TITY.
AyauTOpHUH OCHAIICHBI COBPEMEHHBIM 000PYIOBAaHUEM, TTO3BOJISIONIAM ITPOBOIUTE JICKIIMOHHBIC H
MPAKTUYECKHUE 3aHSITHS.

[Iporpamma coctaBiena Ha ocHoBe Crangapta OOII TIIY B cooTBeTcTBUM ¢ TpeOOBaHUSIMU
®I'OC no HanpaBICHUIM
13.03.02 | 14.03.02 | 14.05.02 | 16.03.02 | 18.05.02 | 27.03.01
13.03.01 | 14.05.04 | 12.03.01 | 27.03.02 | 27.03.04 | 27.03.05
13.03.03 | 03.03.02 | 12.03.02 | 15.03.01 | 15.03.02 | 15.03.05
16.03.01 | 11.03.04 | 12.03.04 | 22.03.01 | 29.03.04 | 21.05.03

[Tporpamma ono6peHna Ha 3acenanuu kapeapsl BMM® OTU TIIY (nporokon Nel770t1 «16»
utonst 2014 r.).

ABTOpBI noueHT kadeapsl BMM® OTU TITY 3anemex B.O.

Penenszent nomnent kadenpst BMM® OTU TITV Ilexanosckuii NL.A.



http://lib.mexmat.ru/
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