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1. Lenu ocBoenust moayiast Maremaruka 1.1
Ilenssmu  ocBoeHWsT MoOnaylss B o0mactd OOYyYeHHs, BOCIUTAHHWS H  Pa3BUTHI,
cootBercTBytomue uensm OOII, seagrores:

® TIOJITOTOBKAa B 00JACTH OCHOB MAaTEMAaTHYECKUX M €CTECTBEHHOHAYYHBIX 3HAHHIA,
MOJIyYeHHUE  BBICHIErO0  MpOo(hecCHOHANBbHO-NPOPIIMPOBAHHOTO  (Ha  YpOBHE
OakanaBpa), ymIyOJeHHOTO MpodecCHOHANBHOrO (HAa  ypOBHE  MAarucrpa)
o0pa3oBaHMsl, MO3BOJISIFOIIETO BBHITYCKHUKY YCHEIIHO paboTaTh B U30paHHOM chepe
NeSTeNLHOCTH, 00JIaaTh YHUBEPCATBHBIMU U TPEIMETHO-CIEIUATH3UPOBAHHBIMU
KOMITETEHIUSIMH,

e (GopMUpOBaHHE 3HAHWA O MATEMAaTHKE, KaK OCOOOM croco0e TMO3HaHUS MHpa U
o0pase MbIIUICHHS, OOIIHOCTH €€ TOHATUI U MPeICTaBICHHIH,

e [puoOpeTeHHe OIbITa I[OCTPOCHUS MaTEeMaTHMYECKUX MOJIelIe M MpPOBEACHUS
HEOOXOIUMBIX pacyéTOB B paMKax IOCTPOCHHBIX MojeNell; ynorpebieHus
MaTEeMaTHYECKOH CHMBOJIMKU JIJISi BBIPAKEHHUS KOJWYCCTBCHHBIX W Ka4eCTBEHHBIX
OTHOIICHUN 00BEKTOB,

¢ (OpPMHUPOBAHHE COIUATBHO-TMYHOCTHBIX KAYeCTB CTYACHTOB: IIEJICYCTPEMIICHHOCTH,
OpPraHW30BAHHOCTH,  TPYIOJIOOWs,  OTBETCTBEHHOCTH,  TI'PaXJAHCTBEHHOCTH,
KOMMYHHKATUBHOCTHU, TOJIEPAHTHOCTHU, MOBBILICHHE O0IIEH KYIbTYPbl, TOTOBHOCTH K
NEeSTEILHOCTH B IPO(heCCHOHANBHOM cpelie

2. MecTto MoayJs B cTpykrype OOII

Monyns Marematuka 1.1 Bxomur B 0a30Byl0 4YacTh  MaTeMaTHYeCKOTO U
€CTECTBEHHOHAYYHOI'0 LMKJIa 00BbEIUHEHHOro OJ0ka oOpazoBaTenbHbIX IporpamMm MI1-M4. Dtor
MOJyJIb JAMCHUMILIMHBI  SIBJISIETCS  HEOOXOAUMOW /Il  OCBOGHMSI OCTAJbHBIX JHUCUUIUIMH
MaTeMaTHYECKOro U €CTeCTBEHHOHAYYHOI'0 LIMKJIa U AUCLUUIUINH npodeccuonanbHoro nukia OOIT.

st ocBOeHMSI MOTYJIS (JTUCIIATIITMHBI) HEOOXOMMO 3HATh:

® Kypc cpenHeil 001eo0pazoBaTeabHON MKOIBI «AJIre0pa U Hayaia aHaiau3ay,

e Kypc cpenHeil o0ueo06pazoBaTeaIbHON MIKOIBI «I eoMeTpus»

[TapannensHO ¢ JaHHBIM MOAYyJEeM (IMCHMIUIMHOM) MOTYT M3Yy4aTbCs JAMCLUIUIMHBI
TYMaHUTapHOTO, COLUUAIBHOIO M 3KOHOMHYECKOIO IMKJa, AUCHMILUIMHBI €CTECTBEHHOHAYYHOIO
IUKJIa, TPO(QEeCCHOHANTBHOTO LKA U UK «Du3nyeckast KyIbTypay.

3. PesyabTaTtsl ocBoeHus moay st MaremaTuka 1.1

CornacHo JeKOMIO3UIMM pe3yibTaToB o0ydeHuss mo OOII B mporecce OCBOCHHS
JuciuIuinHel ¢ yuerom tpedoanuiit ®I'OC, kputepues AVIOP, cornacoBaHHBIX ¢ TpeOOBaHUSIMHU
mexxayHapoanbix crapaaproB EURACE u FEANI, a maxowce 3aumnTepecoBaHHbIX paboTonareneit
IUTAHUPYIOTCS CIIETYIONINE PE3yIbTATHI:

P1 | [IpumensTh 2nybokue e€CTECTBEHHOHAy4YHbIE, MaTeMaTUYECKUE M WH)KCHEPHbIC 3HAHUS JUIS
co3/1aHus U 00pabOTKU HOB8bIX MATEPUATIOB

P5 | [IpoBoauTh TeopeTHUECKHE M AKCIIEPUMEHTAIbHbIE UCCIe008aHUs B 00JIaCTH COBPEMEHHBIX
TEXHOJIOTHI 00pabOTKH MaTepHhalioB, HAHOTEXHOJIOTH, CO3MAHUS HOBbIX MATEPUAIOB B
CIIOJHCHBIX U HeonpeOesleHHbLX YCIOBUSIX

P11 | Camocmoamenvuo yuumovca W HENPEPBIBHO NO8bIUAMb KEAIUDUKAYUIO B TEUEHHUE BCETO
nepuoza npodeccuoHaIbHON NeITeTbHOCTH

B pesynbrare ocBoenust moayns Marematuka 1.1 ctynent gomkeH Oyner:
3HaThb




MECTO MOJYJIA CPEU APYTUX M3y4aeMbIX IUCLUIUIMH U €ro 3Ha4eHHE [IPU U3yUEHUH
nocseayommx Kypcos; (3-1.1)

anreOpy MaTpHil, OCHOBHBIC XapaKTEPUCTHKH MaTPHII, X ONpeAeICHUs U cBoiicTBa; (3-1.2)
METO/Ibl PEIICHHS CHCTEM JIMHEHHBIX aireOpandeckux ypasHenui; (3-1.3)

METOJIbl BEKTOpHOM anreopsr; (3-1.4)

OCHOBBI TEOPUH JIMHEHHBIX MIPOCTPAHCTB M JIMHEWHBIX O1epaTopoB; (3-1.5)

CBOWCTBA M ypaBHCHHS OCHOBHBIX reOMETpUUECKUX 00pa3oB (3-1.6)

OCHOBHBIC TTOJIOXKCHHUS TEOPHH TpeienoB; (3-1.7)

OpaBUiIa W METOAbl HAXOXKJIEHWs IPOU3BOAHBIX OT (YHKIMM OJHOM U HECKOJIBKHX
nepeMeHHbIX; (3-1.8)

YmMmern

BBIYHCIIATH ONPEACTUTEIIN U PAHTH MaTPHIL pa3indHbiME criocobamu; (V-1.1)
MCCIIeI0BaTh U pellaTh CHCTEMbI JIMHEHHBIX anredpandeckux ypaBuenui; (Y-1.2)
HAXOJHUTh 0a3UC U Pa3MEPHOCTb JHHEHHOTO pocTpancTsa; (Y-1.3)

IIPOM3BOINTH ACHCTBUS HaJl BEKTOPAMH B MPOCTPaHCTBAaX R” M HAXOMMTH pasnoxkeHue
HPOM3BOJILHOTO BEKTOpa 110 Jrodomy 6azucy; (V-1.4)

peniath 3a/1aui Ha COOCTBEHHBIC 3HAYCHHUS U COOCTBEHHbIE BEKTOPSI; (V-1.5)

reOMETPUUECKU M aHAIMTUYECKHU MPEACTABIATh NPSAMYIO U INIOCKOCTh B IPOCTPAHCTBE R%; (V-
1.6)

WCIIOJIB30BATH aImapar BEKTOPHOH anreOphl Ui aHATN3a B3aUMHOT'O TTOJI0KEHUS TPSIMBIX U
wiockocreit; (V-1.7)

HPUBOAUTD OOIIME YPAaBHEHHS MPSIMON B IPOCTPAHCTBE K KaHOHHYEeCKoMY BHY; (Y-1.8)
HOPUBOAUTH O0IIee YpaBHEHHE KPUBOIl BTOPOTO MOpPsiIKa K KaHOHHYeckomy Buiy; (V-1.9)
HaxoauTh mpenaensr; (Y-1.10)

HAXOJIUTh MPOU3BOTHBIC OT (QYHKIMI OJTHON U HECKOJIBKUX MepeMeHHbIX; (Y-1.11)

uccien0BaTh (DYHKIMU OHOTO TIEPEMEHHOTO U CTPOUTh UX rpaduk; (V-1.12)

CTpouTh NoJHbIe npupaeHus; (Y-1.13)

UCCIIeI0BATh HA OKCTPEeMyM (DYHKIIMU HECKOJIBKHX MepeMeHHbIX; (V-1.14)

paboTaThb ¢ yueOHOI U cripaBOYHO# JuTepaTypoii; (Y-1.15)

IIPUMEHATh METOABI, M3ydeHHble B Kypce Maremaruka 1.1, X pEHIeHHIO HHXCHEPHBIX,
HCCIIE/IOBATEIbCKUX M APYTUX MpodeccHoHanbHbIX 3a1ad; (V-1.16)

HCIIOJIb30BaTh IMOJIyUEHHbIE 3HAHUS IPU YCBOGHHM Y4YeOHOro MaTepuana MOCIeayIOIINX
et (Y-1.17)

Bnagers

MaTEeMaTUYECKOW CUMBOJIMKOM ISl BBIPAXKCHUS KOJIMYECTBEHHBIX U KAYECTBEHHBIX OTHOIICHH
00bekToB, (B-1.1)

OCHOBHBIMHU TOHSTHSAMH W METOJAMH  JIMHEHHOH anreOphl, aHAJUTUYECKOW TeOMETpPHU H
maddepentmansHoro ncuncienus; (B-1.2)

MaTeMaTHYeCKUM  ammapatoM  JiIsl  ONHCaHWs,  aHalu3a,  TEOPETUYEeCKOro |
IKCIIEPUMEHTAIILHOTO HCCIICAOBAHUS M MOJCITHUPOBAHUS (PU3MICCKUX U XUMUYCCKUX CHCTEM,

SIBJIEHUU U mponeccoB, UCIOJIL30BAHHUA B O6y‘ICHI/II/I u HpO(I)CCCI/IOHaHLHOI\/II ACATCIIBHOCTHU (B-
1.3)

B nmponecce OCBOCHUA MOAYJIA IUCHUINNIMHBI Yy CTYACHTA Pa3sBUBANOTCA CICAYIOLIUC

KOMIIETEHITHH:
1. Vuusepcanvmnwvie (0owexynomyphoie)

® KyIbTypa MBIIUJICHHS, CIIOCOOHOCTh K OOOOIICHUIO, aHAIH3y, BOCIPUATHIO WH(pOpManuu,
MOCTaHOBKE I1EJIU U BBIOOPY myTel ee qoctimkenus (OK-1);



® CIIOCOOHOCTB JIOTUYECKH BEPHO, ApIYMEHTUPOBAHO M SICHO CTPOUTH YCTHYIO M TMCbMEHHYIO
peun (OK-2);

® CIOCOOHOCTH MPEJACTABIATH COBPEMEHHYIO KapTHHY MHpa Ha OCHOBE IIEJIOCTHOW CHCTEMBI
€CTeCTBEHHOHAYYHBIX U MaTeMaTtndyeckux 3Hauuii (OK-3);

® CHOCOOHOCTh K JMYHOCTHOMY Pa3BUTHIO (B TOM 4YHCIE CIHOCOOHOCTH CaMOCTOSITEIIBHO
puoOpeTaTh U MCIOJIB30BaTh B MPAKTUYECKOM JEATEIbHOCTH HOBBIE 3HAHUS U YMEHHS, a
TaK)K€ KPUTHUYECKU OLIEHHWBATh CBOM JOCTOMHCTBA W HENOCTaTKH, HaMedaTb IyTH U
BbIOMpaTh CpEACTBA Pa3BUTHUSA JOCTOMHCTB U YCTPAHEHHS HEIOCTATKOB) M IOBBIIICHHUIO
npodeccuonanbHoro macrepcrsa (OK-4);

® CrocoOHOCTh pabOTaTh B MHOTOHAIIMOHAJIHHOM KOJUIEKTHUBE B KOOIEPALMU C KOJIJIEraMu
(OK-5);

® CIIOCOOHOCTH OCYIIECTBIISITH CBOIO JESATEIBHOCTh B PA3IMUYHBIX chepax >KU3HH Ha OCHOBE
NPUHSTBHIX B 00IIECTBE MOPAIBHBIX U MpaBoBbIX HOpM (OK-6).

2. I[Ipogpeccuonanvhvie —

® CIOCOOHOCTH JIEMOHCTPUPOBATH 0a30Bble 3HAHWUS B 00JaCTH €CTECTBEHHOHAYYHBIX
JUCHUIUTMH W TOTOBHOCTH HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI B TPO(eCcCHOHANBHOM
NESTENIbHOCTH, TMPUMEHSATh METOJbl MaTeMaTHMYeCKOTO aHalu3a W MOJEIMpPOBaHUS,
TEOPETHYECKOT0 U 3KCIIepuMeHTallbHOro uccienoanus (I1K-1);

® CHOCOOHOCTP M TOTOBHOCTH BBISIBUTH €CTECTBEHHOHAYYHYIO CYIIHOCTH IIpoOiieM,
BO3HUKAIOIIUX B XOJ€ MPO(EeCcCHOHAIBHON JEeATENIbHOCTH, NPUBIEYb JI MX PELICHUS
COOTBETCTBYIOIIMN (HU3HKO-MaTeMaTHueckuii anmapat (ITK-2);

® CIIOCOOHOCTH M TOTOBHOCTH HCIOJIB30BAaTh (PH3MKO-MAaTEMAaTHUYECKUH anmapaT JJIsl PeIICHHS
pacueTHO-aHATUTUYECKUX 3a/1a4, BOSHUKAIOIINX B X0/€ NPOPECCHOHATBHON NIEATEIbHOCTH
(TIK-3)

® CIOCOOHOCTh M TOTOBHOCTH AHAIM3HPOBATH HAYYHO-TEXHUYECKYIO WH(OpPMAIHIO, U3ydaTh
OTEUECTBEHHBIH U 3apyOeKHBII OMBIT 10 TeMaTuke uccienaoBanus ([1K-4)

®  CIOCOOHOCTh K OOYYEHHUIO HAa BTOPOM YPOBHE BBICILIET0 NPO(ecCHOHATBHOI0 00pa30BaHus,
NOJYYEHUIO 3HAaHUM MO oJHOMY W3 mpodmieil B 00JacTH HAyYHBIX MCCIIENOBAHUN U
nenarorunueckoit aesrenbaoctu (ITK-5);

Kpurepuii 5 AUOP
1.1 IlpumeHsTh Oazosvie u cneyuaibHvie MaTEMaTHUECKHE, €CTECTBEHHOHAYYHBIE, COIUATBHO-
HSKOHOMHUYECKHE U TPOPECCHOHATIbHBIC 3HAHUS 8 WUUPOKOM (B TOM UUCIIE MEXKTUCITUTUTHHAPHOM )
KOHTEKCTE B KOMNJIEKCHOU NHXEHEPHOU JEATEIbHOCTH.
1.2 CtaBuTh ¥ pemaTh 33J1a4l KOMNJIEKCHO20 UHKEHEPHOTO aHAJIN3a C UCIIOJIb30BaHUEM OA308bIX U
CcneyuanbHuIX 3HAaHUH, COBPEMEHHBIX aHAIMTUYECKUX METOJ0B U MOJIENIEH.

1.3 BBITIOHATE KOMNIEKCHble UHKEHEPHBIE IPOEKTHI C MPUMEHEHUEM 0A308bIX U CHEYUAIbHBIX
3HAHUH, cO8peMeHHbIX METOI0B MPOEKTUPOBAHUS JUISl TOCTUKEHUS ONMUMATbHBIX PE3YTBTATOB,
COOTBETCTBYIOIINX TEXHUYECKOMY 3aJaHUIO C yuemom IKOHOMHUECKUX, SKOJTOTUUECKHX,
COIIMANIbHBIX U IPYTUX OTPaHUUYCHUH.

1.4 TIpoBOIUTE KOMNIEKCHble HHXCHEPHBIE UCCIICIOBAHUSI, BKITIOUYAs TTIOMCK HEOOXOUMOM
uH(pOpMAaIIH, SKCIIEPUMEHT, aHATN3 U HHTEPIPETAIUIO JAHHBIX C TPUMEHEHUEM 0A308bIX U
CNneyuaIbHuIX 3HAHUN U CO8PEMEeHHbIX METOJIOB JUTS IOCTHIKEHUS TPEOYEMBIX pe3yIbTaTOB.

4. CTtpykrypa u coaep:xanue moayJsi Maremaruka 1.1

4.1. HammeHoBaHMe pa31esioB MOAYJIS:

4.1.1. Jluneiinas anaredpa.
Matpuubl. OCHOBHBIE OHATHS U OIPEIEIIEHUs, OCHOBHBIE BU/bI MaTpuLl. Onepannu Haj
Matpuniamu .Onpeaenurenu 2, 3, N — o MOPSAKOB U UX cBoiicTBa. OOpaTHas maTpuna. Teopema
CYILIECTBOBaHMS U €JUHCTBEHHOCTH OOpaTHOI MaTpullbl. Perienre MaTpuyHbIX ypaBHEHUM. Panr



Mmatpuilbl. CriocoObl BEIYUCIIECHHS paHra MaTpulbl. Teopema o 6a3ucHom MuHope. JInHeitHbIe
IIPOCTPAHCTBA. JIMHENHAsA 3aBUCHUMOCTb M HE3aBUCHUMOCTB 3JIEMEHTOB JIMHEHHOIO TPOCTPAHCTBA.
PasmepnocTh 1 6a3uc nuHeiHOTO pocTpancTBa. CUCTEMBI IMHEHHBIX alre0pandeckux
YPaBHEHHUM, OCHOBHBIE NTOHATHS U onpefesieHnss. COBMECTHOCTb CUCTEM JIMHEHMHBIX
anreOpanyecknx ypaBHenuil. Teopema Kponekepa — Kanemnmu. MeToabl HaX0XI€HUS peIIeHUs
CHCTEMBI JINTHEWHBIX aJireOpandeckux ypaBHeHui (meton Kpamepa, meton ["aycca, MaTpuyHbIiA
metox). OTHOPOJHBIE CUCTEMBI IMHEHHBIX alre0pandeckux ypaBHEHUH, OCHOBHBIC TIOHATHS U
onpeaeneHus. yHgaMeHTandbHas cUcTeMa petieHni. JIMHEeHHbINA onepaTop, MaTpUIla onepaTopa.
3anaua Ha coOcTBeHHbIE 3HaYeHusA. KBaapatnunsie popmel. [IpuBenenne kBaapaTuaHoi HOpMBI K
KaHOHUYECKOMY BUIlY
4.1.2. BekTopHas ajredopa
OnpeneneHue BEKTOpa Kak 3JIEMEHTA JIMHEHHOIO IpPOCTpaHCTBAa. JIMHEHHbIE onepanyuu Haj
BekTOopaMu. CKaJsipHOE, BEKTOPHOE, CMEIIAHHOE U JIBOMHOE BEKTOPHOE MPOU3BEICHHSI BEKTOPOB,
UX OCHOBHBIE CBOWMCTBa, reoMeTpHUYecKud M (usndeckuid cmbici. KoopauHaTHOe BbIpaXKeHHE
IIPOU3BEICHUN BEKTOPOB.
4.1.3. AHajuTHYeCKasi reOMeTpus
OO01re NoHATHA O JIMHUM, IOBEPXHOCTU. Y paBHEHUS JIMHUN U ioBepxHocTell. [lonspubie
koopauHathel. IlpsiMas Ha miockoctu. Pasnuunbie hopMbl ypaBHEHHH IPSAMON Ha MIIOCKOCTH.
B3aumHoe nosiokeHre npsiIMbIX Ha IUIOCKOCTH. Y paBHEHMSI INIOCKOCTU M YPaBHEHMSI IPSIMOiL B
IIPOCTPAHCTBE. B3anMHOE pacnosiokeHue NpsAMbIX U IUIOCKOCTEN. ['eoMeTprueckue onpeneneHus
KPHUBBIX BTOPOTO MopsiAKa ( 3JUIMIIC, rumnepooa, napadosa). BBoa KaHOHMYECKNX ypaBHEHUH
9TUX KPUBBIX, IOCTPOECHUE KPUBBIX BTOPOTrO MOPSIIKA 10 MX KAHOHUYECKOMY YPAaBHEHHUIO.
[TpeoOpa3zoBanue AeKapTOBBIX KOOPAMHAT Ha MIockocTU. [IpuBeneHne o0uiero ypaBHeHUsI KpUBOI
BTOPOTO MOPsIIKA K KAHOHUYECKOMY BUy. [IOBEpXHOCTH BTOPOro HOPsiAKa (IUTUIICOU,
napaboJIOu Ibl, TUIICPOOIOUIBI, MITUHIIPBI, KOHYC), UX KAaHOHHYECKHE YpaBHEHHs. MeTo/1 ceueHni
B HcciaenoBaHuu ¢popmbl oBepxHocTeil. [IpuBenenne ob1iero ypaBHeHUs! IOBEPXHOCTH BTOPOTO
NOpsAJKa K KAHOHUYECKOMY BULY
4.1.4. BBeneHue B aHAJIM3 .
IlonsiTne MHOXKecTBa. BellecTBeHHbIE YHCIIa U UX OCHOBHBIE CBOMCTBA. Jlormueckas CHMBOJIMKA.
[TonsTue GyHKUMU: OmMpeneseHne, YeTHOCTh, IEPUOJUUYHOCT, MOHOTOHHOCTb, CITIOCOOBI 3aJaHusl.
O6parnas ¢yHkiua. YucioBble TOCIENOBATEILHOCTH: OIpeseneHne, cBoWcTea. [Ipenen
[OCJIEI0BATENbHOCTH. beckoHeyHO Manble M OeCKOHEYHO OOoJbIIMe IOCIEJ0BATEIbHOCTH.
OcHOBHBIE TEOPEMBI O Mpejaenax MocieaoBarenbHocTe. Teopema 0 MOHOTOHHOW OTrpaHUYEHHON
nocienosarenbHocT. Yucno e. Ipenen Gpynkiuun. OpHocTopoHHKE npenensl. beckoHeuHo Malible
u OeckoHeyHO OonbImMe (PYHKIUU: OMpelnesieHHWe, CBOMCTBA W WX B3auMHas CBs3b. OCHOBHBIC
TeopeMbl O mnpenenax (yaxuuii. IlepBbiif u BTOpoil 3ameuarenbHble mpenenbl. CpaBHEHHS
0ecKkOHEeYHO ManbIX Beau4MH. CBOMCTBA, Ta0JIMIa SKBUBAJIEHTHBIX OECKOHEUHO MaJbIX BEJIMYUH U
ee TMpUMEHEHUE JJs BBIYMCICHUs IpenesoB. HemnpepelBHOCTh (DYHKIMH: ONpeeseHue,
reoMeTpuueckas HHTepnperanus. HenpepblBHOCTh B TOUKE M Ha MHTEpBase. TeopeMbl O CBOHCTBAX
HenpepbIBHBIX QyHKIMHA. Touku paspbiBa U UX KiIacCU(pUKAIUS.
4.1.5. IuddepenunanbHoe ucuucjieHue GyHKumni oqHOH nepeMeHHO
OnpeneneHue U reOMETPUYECKHI CMBICI NPOM3BOAHON. YpPaBHEHMs KacaTe€IbHOM M HOpPMaJIH.
Opnocroponnue  mpousBoaHble.  Ilonarue — muddepenuupyemoct  ¢yHkiun.  CBs3b
muddepeHpyeMbIx QYHKIMA ¢ GYHKIMSIMU HenpepbiBHBIMU. OmnpesieneHne U reoMeTpudecKuii
cmbicn auddepennnana. [IpaBmia auddepenunpoBanus U TabauIla MPOU3BOIHBIX. T€OpeMBbl O
pOM3BOIHONW 00paTHOM M cnoxHoW (yHkumid. uddepeHunpoBanue moka3arelbHO-CTEICHHOM,
HESBHO W MapaMmeTpuuecku 3agaHHOM ¢(yHkuuu. I[lpousBoanble U AuddepeHnnanbl BHICIIMX
nopsiikoB. @opmyna Jleitouuma. OcHOBHBIE TeopeMbl AP PepeHIINATBHOTO UCUUCIIEHUS: TEOPEMBbI
®epma, Pons, Jlarpanxka, Komm m mx reomerpuueckas uHtepnperanus. lIpasmno Jlonmwmrans,
0 00
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pacKpeITUU HeompeneneHHocTe apyrux BuaoB. @opmyna Teitnmopa. OctaTouHblil wieH B Gopme
Jlarpamxka. @opmymna Makiopena. Paznoxenue ameMeHTapHbIx GyHkiui o popmyie MakinopeHa..
MonoronHocTh (yHKIMU. Touku skcTpemyMma. TeopeMbl O HEOOXOMMMBIX H JIOCTATOYHBIX
YCIIOBUSIX CYIIECTBOBaHUs dKcTpemyMa. Cxema uccienoBaHus GyHKIUI C TOMOIIBIO POU3BOIHBIX
Ha JKCTpEMYM. ACHMIITOTBI: OIpEJAEICHHE, BUAbI (HAKJIOHHAs, BEpTUKaJbHas1). BhIMyKioCTb,
BOorHyTOCTh (yHKIMU. Touku neperuda. Teopema o JOCTATOYHBIX YCIOBUSAX CYHIECTBOBAHUS TOUYKHU
neperu6a. [TonHast cxema uccnenoBanus (GyHKIIMU U TIOCTPOCHUS ee rpaduka.

4.1.6. NuddepeHunanbHoe HCHUCTeHHE (PYHKIUI HECKOJIbKHX NepeMeHHbIX

Onpenenenne (QyHKIMM HECKOIbKUMX mepeMeHHBIX. OOnmacte ompenencnus. [lpemen u
HENPEPHIBHOCTh  (DYHKIIMM HECKOJBKUX TIEepEeMEHHBbIX. YacTHble MNPOU3BOJAHBIE (PYHKUIUN
HECKOJIbKMX TepeMeHHbIX. llpom3BogHast ciokHOW (YHKIMH M (YHKIMK 3aJaHHONH HESBHO.
[Tonmuaeii nuddepentnan OHII, naBapuanTHOCTh Gopmbl mepBoro auddepennrana YacTHpie u
MOJTHOE TpUpalieHue GyHKIUH (TeoMeTpryYecKasi HIUTIOCTPALUS ).
Yactuele npousBoAHble U auddepeHranbl BbICIIUX NOpAAKoB. CkalspHOoe Mojie, JUHUU U
MOBEPXHOCTU YpOBHA. ['paaveHT M mnpousBoaHas 1o HampaBieHuio. CBoilcTBa TIpaJueHTa.
KacarenbHas TIOCKOCTh W HOpMaib K moBepxHocTu. Popmyna Teinopa ansg QyHKIMH ABYX
IIEPEMEHHBIX. DKCTPEMYM (PYHKIMHM HECKOJIbKMX IEpPEMEHHbIX (HEO0O0XOAMMBbIE M JOCTATOYHBIE
ycioBusi). HanMenbiniee ¥ HauOosblee 3HaYeHHEe (QYHKIMA B 3aMKHYTOH 0O0JacTH. Y CIIOBHBIH
IKCTpEeMYM (YHKIIUU HECKOIBKHX TEPEMEHHBIX.

4.2. CTpykTypa MoayJsi TUCHUILUIHHBI MO pa3iejaM U (opMaM OpraHu3anuu o0ydeHus:
npejacTraBjieHa B Tadauue 1.

Tabnuna 1.
Cmpyxkmypa mooyns Mamemamuka 1.1
no pasoenam u 8uo0am y4eoHou 0esimeibHoCmu
HazBanue paznena/ AynuropHas paboTa (4ac) CPC B 1.u. Utoro
TEMBbI (uac) KOHTP. p.,
Jlexun [IpaxT./cem. JIa0. KOJLII.
3aHATHUS 3aH.
Jluneilinas anrebpa 12 12 0 28 2 50
Bekropnas anrebpa 6 8 0 16 2 30
AHamuTHueckas 14 12 0 26 2, 8
TeOMETPHS 50
BBenenue B ananus 10 12 0 23 2 45
HuddepenunansHoe 12 12 0 29 2
ucuucienue  (QyHKIMHA
OJIHOI TepeMeHHON 55
Juddepenumanpaoe 10 8 0 20 2
UCUMCIICHUE (QYHKIMHA
HECKOJIbKUX
MIEPEMEHHBIX 40
Htoro 64 64 0 142 14, 8 270

5. O6pa3oBaTeibHbIEC TEXHOJIOTHH

JIst yCcTemHoro OCBOCHMSI MOAYJS JIUCUUIUIMHBI MPUMEHSIOTCS Kak MPEIMETHO —
OpUEHTUPOBAHHBIC TEXHOJIOTHH OOYYCHHS (TEXHOJOTHS TOCTAHOBKHU IIENH, TEXHOJOTHS MOJHOTO
YCBOCHUS, TEXHOJIOTHSI KOHIICHTPUPOBAHHOTO OOYYEHHS), TaK U JIMYHOCTHO — OPHEHTHPOBAHHBIC



TEXHOJIOTUM OOy4YeHHUs: (TEeXHOJOTHsl OOy4eHHs Kak y4eOHOro HCCIEIOBaHUSA, TEXHOJOTHUS
MEeIarOTHYECKNX MACTePCKUX, TEXHOJIOTUS KOJUICKTHMBHOW MBICIEACATEIBHOCTH, TEXHOJIOTHS
HBPUCTHUYECKOTO OOyUeHHUsS]) KOTOpbIE O0ECIeYMBAIOT IOCTIDKEHHE IUIAHUPYEMBIX pPEe3yIbTaToB
00y4eHHsI COTJIACHO OCHOBHOM 00pa30BaTeIbHOM ITPOTrpaMme.

[Tepedens MeTO10B 00YUYeHUS U POPM OpraHU3ALUU OOYUCHUS TPEICTABICH B TA0IHUIIE 2.
Tabnuua 2.
Memoowi u popmul opeanuzayuu 00yuerus.

®O0O | Jlexu. | Ip. 3an./cem. | Tp., Mk | CPC
MeTtonanl
IT-MeTOmBI
PabGora B xomanzae X X
Case-study
Urpa
MeTto1p1 TpOOIEMHOTO 00yUeHUs X X,X X
OO0yueHne Ha OCHOBE OIIbITa X X X,X X
Ornepexaronias CaMOCTOsITeIbHas paboTa X,X X
[TpoeKTHBII MEeTOT
ITorckOBEINM METOH X X X,X X
HccnenoBaTenbCKuii METOT X X X,X X

6. Opranu3anus u y4eGHO-MeTOIMYecKoe ofecrevyeHne caMoCTOSITeIbHOM PadoThl CTY/IEHTOB
6.1. OOuwmit 06beM caMOCTOATENBHOU PabOTHI CTYJEHTOB MOJAHHOMY MOJAYJIO BKIIIOUAET JIBE
cocrapistonme: Tekyuyro CPC u tBopueckyto npoexktHo-opueHTupoannyto CP (TCP).
6.1.1. Texywas CPC HampaBieHa Ha YIiyOJeHHME U 3aKpelyieHHue 3HaHUM CTYIEHTOB,
pa3BUTHE MPAKTUYCCKUX YMEHHUU U MPEICTABIISIET COOOM:
- paboTa ¢ JEeKIIMOHHBIM MaTepUaIoM, MOMCK U 0030p JIUTEPATYPHI U AIEKTPOHHBIX HCTOYHUKOB
MH(pOpMalliU N0 HHAUBUAYAIBHO 3aJaHHON IIpobemMe Kypca;
- BBITOJIHEHUE JJOMAIIIHUX 3aJaHUH
- OTIepErKAIOIIasl CAMOCTOSTeNIbHAS paboTa;
- U3y4€HHE TeM, BHIHECEHHBIX Ha CAMOCTOSITEIIbHYIO TPOPAOOTKY;
- IOJITOTOBKA K MPAKTUYECKUM U CEMUHAPCKUM 3aHITHSM;
- IOJITOTOBKA K KOHTPOJIbHON paboTe U KOJUIOKBUYMY, K 3a4eTy, K 9K3aMEHY
6.1.2. Teopueckass  npoexmHo-opuenmuposaunas  camocmosmenvruas paooma (TCP),
OPHEHTUPOBAaHA Ha PAa3BUTHE MHTEIUIEKTYaJIbHBIX YMEHUH, KOMIUIEKCa OOLIEKYIbTYPHBIX U
npoeCCHOHATPHBIX KOMITETCHIIWH, TOBBIIIEHNE TBOPYECKOTO TIOTEHIMAla CTYIEHTOB H
MIPEJICTaBISIET COOOM:
- BBINIOJIHEHUE pacyeTHO-Tpapuueckux pador;
- y4acTHe B HAYYHBIX CTY/IEHUYECKUX KOH(EPEeHIUIX, CEMUHApaxX U OJIMMIINA/IaX;

6.2. ConeprxaHue caMOCTOSATENIbHOM pabOThI CTYJEHTOB 110 MOIYIIIO
6.2. 1. Tembl uHOUBUOYANLHBIX 3A0AHULL:

Jluneiinas anreopa.

Bekropnast anre6pa.

AHanuTHYeCcKasi TeOMETPHUs Ha MIOCKOCTH.

AHaMTHYECKasi TEOMETPHUS B TIPOCTPAHCTBE.

[Tpenen. HenpepbIBHOCTS.

[IpounsBoaHEIE.

IIpunoxeHus Npou3BOIHOM.

@OyHKIIMN MHOTHX TIEPEMEHHBIX

NN E



6.2.2 Temwt pabom @biHOCUMbLE HA CAMOCTOSMENbHYIO NPOPAOOMKY !
Pemenue cucreM nuHEHHBIX anreOpandeckux ypaBHeHH MeToioM Kpamepa.
CkaJisipHOE ITPOU3BENEHUE U €T0 MPUIIOKEHMUSL.

[Ipsimast Ha MIIOCKOCTH.

[Tonspuas cucrema KOOpAUHAT.

Brrunciienue paccTosHuil.

[Tpon3BOIHBIE OCHOBHBIX JIEMEHTAPHBIX (DYHKIIUH.
OcHoBHble npaBuia quddepeHupoBaHus

Huddepennnan

LN~ wNE

6.3 KonTpoab camocTosiTe/iIbHOH padoThl

Kontpons CPC cTyneHTOB NpPOBOIUTCS IMyTEM HPOBEpPKU pabOT, MPEensOoKEHHBIX s
BBIIIOJIHEHUS B KaueCTBE JOMAIUHUX 33JaHUN COIJIACHO pasneny 6.2. U peHTUHI-IIaHY OCBOCHHUS
Moayds JauciMIUIMHBL. OJHMM M3 OCHOBHBIX BHAOB KOHTposa CPC sBisercs 3ammura
MHAMBUAYaAJIbHBIX JoMamHuX 3afganuil. Hapsay ¢ xontponem CPC co cTopoHbl mpenopaBaTess
MIPEANOJaraeTcs JIMYHbII CAMOKOHTPOJIb N0 BbIOIHEHUIO CPC co CTOPOHBI CTYI€HTOB.

6.4 YueOHO-MeTOAMYeCKOE OOecTiedeHHe CAaMOCTOSATEIbHOI padoThl CTY/€HTOB

Jlist opraHM3anuy CaMOCTOSITEIBHONH pabOThl CTYJICHTOB PEKOMEHIYETCS HCIOJIb30BaHUE
autepatypsl U Internet-pecypcoB corjacHo mnepeuyHro pasznena 9. YdeOHo-meToaumueckoe H
uHopManuoHHOoe o0ecrieyeHne TUCUUIIHHBI.

7. CpeacrBa (®OC) Tekyleil 1 HTOrOBOI OLEHKH Ka4eCTBA 0CBOEHHUS MOIYJIs

7.1. Texkymmii KOHTPOJb. CpecTBaMU OIICHKU TEKYIIEH YCTIEBAEMOCTH CTYIEHTOB 10 X0y
OCBOGHUS MOJIYJISL JUCIUILTAHBI SIBIISIOTCS:

7.1.1. TIlepeueHb BOIIPOCOB, OTBETHl HAa KOTOpbIE JAIOT BO3MOXHOCTb CTYJEHTY
IIPOJIEMOHCTPUPOBATh, a IIPENOJABATENI0 OLEHUTh CTENEHb YCBOCHHS TEOPETHUYECKUX H
(akTHUECKUX 3HaHUI Ha ypOBHE 3HAKOMCTBA

e Yro Takoe onpenenutens? [Ipu kakux mpeoOpa3oBaHUSX BEIWYMHA OMPEACTUTENS
HE MEHSIeTCS
e B kakux ciydasx omnpenenurens paseH Hymwo? Uro cinemyer W3 paBeHCTBa
OTIPEIeTUTENS HYITI0?
e JlaliTe ompenesieHUe MHMHOpa U anreOpanyeckoro JOMOJHEHHUsS 3JIEeMEHTa
onpenenurens. ChopMyaupyiTe NpaBUIIO BEIYUCICHUS ONPEISTUTENS.
Kak ocyiecTBisitoTcs IMHEHHbIE ONepalluy HaJl MaTpULlaMu?
Kaxk nepemHosxarorcs e maTpuibl? CBONCTBA MPOU3BEICHUS MATPULL.
KakoBa cxema HaxoJeHHsI 00paTHON MaTPHIIbI?
Jlaiite ompeneneHusl peuieHUs] CUCTEMbl JIMHEWHBIX alreOpanyecKux ypaBHEHUH.
Pacnmmdpyiite MOHATUS  «COBMECTHas», «HECOBMECTHas», «OIpeAeNEHHAN»,
«HEONPEENEHHAs» CUCTEMBI.
Hanummure popmynsl Kpamepa. B kakom ciiydyae oHM TPUMEHUMBI?
Yro HazpiBaeTcsa panrom marpuisl? Kak on Haxoaures?
Cdopmynupyiite Teopemy Kponekepa — Kanesmu.
[lpy kakux YCIOBUSAX CHCTEMa JIMHEWHBIX aireOpayecKux ypaBHEHUH HMeeT
MHO’K€eCTBO perieHnii? Koryna oHa UMeeT eIMHCTBEHHOE pPellIeHuE?
Onnmure meton ['aycca penieHus: CUCTEM JIMHENHBIX YPaBHEHUI.
e Kakue Hen3BecTHbIE HA3bIBAIOTCS CBOOOIHBIMH, a Kakue 0a3HCHBIMU?
e Kakue 0COOEHHOCTH pEIIeHHUs OJHOPOIHBIX CHCTEM JIMHEHHBIX anredpandyeckux
ypaBHeHUl Bri 3Haere?



Kak cTpontcst pyHIaMeHTaIbHAS CUCTEMA PEIICHHIA?

Kak BBINOJHAIOTCS JMHEHHBIE Onepaluu Haja BeKTopamH? KakoBbl CBOMCTBA ATHUX
onepanuii?

Kakne BekTOpa Ha3bpIBalOTCA JIMHEMHO 3aBUCMMbBIMHM, a KakKUE€ JIMHEHHO
HE3aBUCUMBIMU?

UYro Takoe 6a3uc? Kakue BekTopa 00pa3yroT 0a3uc Ha TNIOCKOCTH U B MPOCTPAHCTBE?
Kaxoit 6a3uc Ha3pIBAIOT 1EKAPTOBBHIM?

Uto Takoe KoOpAuHAThl BEKTOpa?

Uto Ha3bIBaeTCs CKAISIPHBIM MpoU3BeacHHEM BeKTOpoB? KakoBsl ero cBoiictBa? s
pelleHns KaKuX 337a4 U KaK OHO MOKET OBITh UCTIOJIb30BaHO?

Uto Ha3bIBaeTCsl BEKTOPHBIM MpOU3BeIeHHEM BeKTOpoB? KakoBrsl ero cBoiictBa? st
pElICHUS KaKuX 3a7a49 U KaK OHO MOXKET OBITh UCIIOJIb30BAHO?

Uto Ha3biBaeTCs CMEIIaHHBIM Tpou3BeleHueM BekTopoB? KakoBbl ero cpoiicTBa?
st pemieHrs Kakux 3a/1a4 U Kak OHO MOKET OBITh UCTIOJIB30BAHO?

3anuiuTe B BEKTOPHOW W KOOPAMHATHOW (hopMax YCIOBUS KOJUIMHEAPHOCTH,
OPTOTrOHAJILHOCTH M KOMILJIAHAPHOCTH BEKTOPOB.

[Tpsimast TuHUS Ha MJIOCKOCTH, €€ 0011iee ypaBHEHUE

Jaiite moHATHE HOPMAJIBHOIO M HAIPABJIIIOLIETO BEKTOPOB NPSAMON HA INIOCKOCTH,
YII0BOTO KO3 PUITUEHTA.

3anumuTe pasziMyHble BHJBI NPAMOM UM YKaOKHUTE TEOMETPUYECKHN CMBbICI
napamMeTpoOB YpaBHEHUS.

3anuimuTe yCIOBUS MMApaUIEIbHOCTH M NEPHEHAUKYJISAPHOCTH MPAMBIX Ha
IJIOCKOCTH B CIIy4ae pa3JIMYHbIX BUJIOB YPABHEHUHN MPSIMBIX.

Kak HaiiTu TOuKy nepecedyeHus MpsiMbIX Ha MJIOCKOCTHU?

Kak Bplumciisiercss pacCTOsIHUE OT TOUKH /10 IPSAMOI Ha MJIOCKOCTHU?

JaiiTe onpeneneHune >IIUIICA U 3alUIINATE €r0 KAHOHUYECKOe YpaBHEHHE.

JHaiiTe onpeneneHne rurnepooIbl U 3aMUIINTE €€ KAHOHUYECKOE YPaBHEHUE

[atiTe onpeneneHune napadoJibl U 3aMUIINTE €€ KAHOHUYECKOE YPAaBHEHHE
W3noxure cxemMy NpuBENEHHUs OOIIET0 ypaBHEHHsS KPUBOM BTOPOTO MOpAIKA K
KaHOHMYECKOMY BUY.

JlaiTe NOHATHE MOJAPHON CUCTEMBI KOOPIUHAT.

OnuirTe napameTpudecKkuii Cnocod MOCTPOSHUS JIMHHUI Ha TNIOCKOCTH

[TnockocTs, €€ ol1iee ypaBHEHHE

Kak ompenensiercss B3aMMHOE pacrloyIOKEHUE IUIOCKOCTEH? 3amuIluTe yCIOBUS
napayieIbHOCTH U MEePIIEHIUKYISIPHOCTH TIOCKOCTEH.

Kak Bbrumcisercst paccTossHue OT TOYKU J0 MIIOCKOCTH?

3anummuTe pa3IMYHbIe BUIbI YPAaBHEHUM MPSIMOU B TIPOCTPAHCTBE U MOSICHUTE CMBICIT
napamMeTpOB, BXOSIINX B YPaBHEHUS.

W3noxxure cxeMy MpUBEACHHsI OOIINUX YPaBHEHUN MPSIMON K KAHOHUYECKOMY BHU]TY.
Kaxk onpenenuTs B3aMMHOE pacooKEeHUE MPSIMbIX B POCTPAHCTBE?

Kak Bbrumcisercst pacCTosiHUE OT TOYKU JI0 MPSIMOU B MPOCTPAHCTBE?

Kak onpenennTs B3aMHOE pacnoyIOKEHUE MPSIMOM U TIIOCKOCTH?

Kak umiercs Touka nepecedeHust NpsiMOil ¥ IIIOCKOCTH?

HazoBuTe mMOBEPXHOCTH BTOPOTO TIOpSAJKA W HANUIIUTE WX KAHOHHUYECKHE
ypaBHEHUS.

CdopmynupyiiTe MoHATHE MPeeia YUCIOBON MOCIEI0BATEIHHOCTH
CdopmynupyiiTe moHsTHE Npeaena GyHKINH OAHON epeMeHHOM

Yrto Takoe 0THOCTOPOHHUE TPEebl PYHKIIHH B TOUKE?

Cdopmynupyiite moHSITHS OECKOHEYHO Malloil U 6eCKOHEYHO OobIIoii mpu X —> a

byHKINN.



IlepBblil 1 BTOPOH 3aMeUaTebHbIE IPECIIbI

Kak cpaBHUBarOTCS OECKOHEUHO Majble BeIMYUHBI? UYTO Takoe OTHOCHUTENIbHBIH
HOPSII0K MajlocTu?

Kakne OeckOHEYHO Majble HA3bIBAIOTCS AKBUBAICHTHBIMHU? [IpuBenuTe mpumMepbl
HKBUBAJICHTHBIX OECKOHEYHO MAJIbIX.

Kakumu cBoiictBamMu  00s1afa0T  (DYHKIMM, HENOpPEpbIBHbIE Ha 3aMKHYTOM
MIPOMEXYTKE?

Uro moHMMAaIOT 1OJ] TOUKOH pa3pbiBa GpyHKImu? Kakue pa3peiBbl paznnyaroT?

Kak cBsi3aHBI MOHATHUS HEMIPEPBIBHOCTU U TU(PEpeHIIMPYEMOCTH (PYHKIIUU B TOUKE?
3anummre npasuia aupdepeHupoBaHus 00paTHON U CIIOKHON (QYHKINH.
3anumure npaBuia IupGepeHIUpoBaHNs HESBHO 3aJaHHON (QYHKIMM U QYyHKIUH,
3aJJaHHOM MapaMeTPUYECKH.

Uro takoe muddepennman GyHkuuu? KakoB ero reoMmeTpudeckuii CMbIC?

Kakumu corictBamu o0nanarot quddepeHmaupyemoie yHkmmmn?

Kak naxonsarcs nuddepeHuaisl v mpoU3BOHBIE BRICIIUX MOPSAKOB?

®opmyna Teinopa

UYro Takoe Touka skcTpemyMa GpyHKiuu? Kakue Touku skcTpemyma ObIBatoT?
Heobxonumoe ycrnoBHe CyLIECTBOBAHUS SKCTpeMyMa s JuddepeHupyeMoit
byHKIIUN

JloctaTouHble YCIIOBUS CYIIECTBOBAHUS SKCTPEMYMa

Cxema uccieioBaHusI Ha SKCTpeMyM (PYHKIIUU OHOTO TEPEMEHHOTO

Cxema HaxoXJeHUS HAWOONBIIET0O M HAWMEHBIIEro 3HA4YCHHUS (QYHKIUU Ha
3aMKHYTOM IPOMEKYTKE.

Jaiite onpeeneHue BbITYKIOCTH U BOTHYTOCTH KPHUBOI Ha IPOMEXYTKE.

Kakue Touky Ha3bIBatOTCSI TOUKaMU reperuoda’?

Uro Ha3bIBaeTcs acuMnToToM rpaduka GyHkiuuu? Kakve acMMOTOTHI pa3inyaroT?

B gem cocrout npasuio Jlonurana? s packpbIThs KaKUX HEOTPEEIEHHOCTEH OHO
npuMensiercs’?

Jaiite onpenenenue npeaena GyHKIUN HECKOJIBKUX TEPEMEHHBIX.

Chopmynupyiite ornpeneneHue YaCTHBIX HMPOM3BOIHBIX JUIS (DYHKIIMM HECKOJIbKHX
NIEPEMEHHBIX.

Uro HazbiBaeTcs quddepeHnranom GyHKINA HECKOJIBKUX MEPEMEHHBIX

B ueMm cocTosT noctaTounble ycinoBus nuddepeHuupyeMocty pyHKINNA HECKOIbKUX
MepeMEHHBIX ?

Kak wnHaxomsTcs dYacTHble TpOU3BOAHBIC BHICIIMX MOpPsaAKoB? Chopmynupyiite
YCIIOBUSI PABEHCTBA CMEIIAHHBIX IPOU3BO/IHBIX.

Kak niryres kacarenbHas INIOCKOCTh U HOPMaJIb K IOBEPXHOCTH?

Chopmynupyiite  ompeneneHue HKCTpeMyMa i (QYHKIMH — HECKOJIBKHUX
nepeMeHHbIX. KakoBbl HEO0OXOMMBbIE YCIOBHS €0 CYIIeCTBOBAHUS?
ChopmynupyiiTe 1O0CTaTOUYHBIE YCIOBHS CYIIECTBOBAHMS dKCTpeMyMa s QYHKIHU
JIBYX TIEPEMEHHBIX

[TpuBeauTe cxeMy HaXOXKJICHHU HaUOOJIBIIET0 U HAUMEHBIIIEr0 3HaUeHUs (PYHKIUH B
3aMKHYTOH 00J1aCTH.



7.1.2.  HUnousuodyanvhwvie 3a0anus

IIpuMep BapuaHTa MHAUBUIYVAILHBIX 3aJaHUN.

Nuneinas anrefipa

1. BuuaucnnThs onpegenuTesn

12 3 -1 2 -7 =3 2 4]
11 0 -1 -2 011
N . NI
-20 1 -1 -3 -2 2 1|
2. Haitrs maTpuuy X w3 ypasuerns. Cuenarts nposepky
1 2 12 1 11 -15
2 1 2}-X=| 2 & 3
2 -2 1 7 0
3. PeumTh cHCTEMEL THHEHHEIX YPaBHEHHI:
a) metonom Kpawmepa, b} smaTpH4HREM MeTOmOM
Jr+4y—22=126 r+iy— z= 5
a) r— y+3z=-2 b) { 3z 4+By+z=7T
dr—3dy+hz=-2 dr—fy+z=10
4. PeumTh cucremsl MeTonom ayeca
rs —3r; +4dzy = -5
}I I =2z +3zy = —4
Y 3z, 49, Az, = 12
‘iE] +3T'_r —FFE3 = 5
T +3:’E¢ +5I:|_ —4&.; = 1
ry +drs +iry —2ry 415 = —1
-b} r —ET'_r +xy —ry —Iy = a
ry —drs +xy 41y T = a
| +2:’E1 +E3 —iry +.‘I‘Ir, = —1
I 4o —xy +xq =10
C‘} Iy —Is +E; —ry = i}
dr +@e —xy +xg =10
31‘1 —Is +Iz; —Ty4 = 0

5. Haitre cofcTrennnie sHavenns 1 cofCTEEHHEIE BEKTOPE MaTPHIL

4 -3 -3
a]ﬂ:(_;"f) by B=|1 2 1
: 11 2




BekTopHaa anrebpa

1. lana passobenpensas Tpanenuds ABCD, s kotopoin  |AB| = 6,

AD| = 2, o = LBAD = 60°, 1 — elUHUYHEI BEKTOD B HAlPaBIeHNN
ocHosanus AB, 1 — enuHUUHEN BeKTOp B HanpagieHuy croporsl AD. Pas-
N0HUTE BEKTOPEL CTOPOH E F {ﬁﬁ._ DA u BEKTODEL [HaroHaeit

rpanenun AC u BD no sexropam m o u 1.

2. Oupenennte koopuuHatTsal Todek O w0 D, nemaiux Ha npasoil, npo-
xopaued yepes toukn A u B, ecnin A(2;-3;1), B(-2;2;—4) u
|AC| :|AD|: |AB|=10,5:2:1

3. B rpeyroneuuke ¢ sepumnann A(-1;2:4), B(2;0;-3), C[4;-1;2).
Haiiru: a) sexrop menuans AM,
b) sexrop sucorn B
¢) moboil no Mogymo sexTop BuccekTpuckl yraa O

4. Nawer Tpu sepiunnkl napaiienorpauua A BCD:
A(3;0,=3), B(-82;0), C'(0;3;—-4). Onpenenuts:
a) KOOPAMHATE YeTBepTol Beplindul [,
b) anudy BrICOTEL, onyliesHol 13 Bepuinku [} Ha cropony AB,
€) KOCHHYC ocTporo yria Mexay auaroHanaun AC u BD.

5. [lapajsenorpaMy NocTpoeH Ha BekTopax d = p— 24, b=3p—4,
rae |pl=1, |q|=2, (p"g)=n/3. Onpemenurs:

) KOCHHYC TYIOIO YIJIa MEXY MHAroHas M,

b) MIMHY BRICOTL, ONYUIEHHON Ha CTOPOHY d.

6. Hafitu equanunnil BekTop €, KOTOPLIA OJHOBPEMEHHD [epleH IUKYaipeH
sekropad d = {1;2;3} w b= {0;1; -2}, ecim (¢ "1) = n/2.

7. B nupamuge ABCD ¢ peplinHaMu B ToUKax
Al4;4;5), B(-5;-3;2), C(-2:-6;-3), D{-2;2;-1)

HAHTH 00BeM W JUIHHY BEICOTHL, OIYIUEHHON Ha rpads ABC.

8. Hokasate, uro mextopu p = {1;4;1}, ¢ = {-3;-2;0}, 7 = {1;-1;2}
obpaiyioT Basuc U HallTi pasnoxkeHue BekTopa T = {—5; —8; -3} B srom Ba-
3uce.




AHanuTuyeckan FeoMETPUA Ha NNOCKOCTH

1. CocrasuTh ypaBHeHus IPAMBLX, Dpoxogsuiux yepes touky M(-7;5):
a) napadiensHo npamoi 3z + 2y — 1 =0,

=1 y+4

b) nepuenpukynapso npsmoi =T
o . L r=3t+4
¢ o yraom 45 K npamoil { y=—l—2

2. lanui sepuunns Tpeyroasiuka A(—1;3), B(2;5), C(0;6).
Cocrasuts: a) ypassetie cropotst AC,
b) ypassenie ueguant BM,
¢} ypasHenne sucoTel CH o saiirn ee pnuny.

r=3t-1
3. Hauut pge npamste L iy=2z-1, I: { ! 4 Haiiru:
V==

a) TOUKY [epecedesis IpsIMELX,
b} kocunye yria Memiy npaMeMy,
€] COCTABUTE VpaBHeHUe BUCCOKTPUCHL TYIOIO YIa MesTY [PAMEIMK.

1. H[JHHE'CTH YpabBHEHIH JIMHUH K RaHOHHYECKOMY BRAY H [OCTPOHTE:

) el dgmr—y—1=0 2 4248+ —dy+1=0

3 y=042/T+ 4z 19 1) r=8+8y—1°

5) 26527 — ey + 257 =10 6) * —Sey+yP+1=0

5. CocraBuTh YpaBHEHUe i NOCTPONTE /IMHUI, KAK A TOUKA KOTOpOI o1u-
Hakopo yianeda ot Toukn M(—2;1) u o1 npamoit £ — 4 = 0,

i HU-L"l‘PDJ.-lTh- JIHHRN, 3addHHbLIE YPaBHEHHHMN B NOJIHPHBIY ROOPAHHATAX:

l 1 1
) p=1+=, Y p=——y ) p=——
P sl 1 —2eosy

T. HU-L"l‘PDJ.-lTh- JIHHRN, 3addHHbIE [TAPpAMETPHYECKIMHE Y PaBHEHHAMIL

1 {:a=?cus£ ) I1'=V'T

y=—dsmnl y=¢e"

8. llocrponts Urypy, orpaHuueHHy o THHILIMUI

MK =’, g) | = Leose
y—r=12 p=2smp,




AHanuTuyeckan FEOMETPHMA B NPOCTPaHCTES

1. CocraButh ypaBHeHue IIOCKOCTH, Npoxojdied vepes Touky My(d; —2;4)
napaiiensho asyM sextopam dy = {6;1;-1}, @ = {3;2; -2} Haiitu pac-
CTOSHIE OT HaYala KOOPIAMHAT [0 3Tl [IOCKOCTH U 0DBeM [UpaMujisl, o1
CEKAeMOIl II0CKOCTRIO 0T KOOPARHATHOTO VIJIA.

2. W3 obumx ypassenuii npamoil

de+dy+3:4+1=0
le—dy-2z44=10

NOAYVUHTE 28 haHOHRYECKHe W [lapaMelpiieckie VpasHednd. DllpEL[EJlJ.-l‘l‘h-
paccTodHle 07 Ha'adld ROOPDOHHAT [0 IIPHHUf‘L

3. Haitru Touky nepeceueHus i yrosa Mexuy npamoii

r=2243
y=1-2  unnockocrsy 2z — by + 14z = 0.
z=1+3

CocTasuTh YpaBHeHUe NPoekilin HaHHOi I[pHML’IJFl Ha 31Y ILOCKROCTE.

4. JlaHH BepIIMHE TPeyroLHOi THPaMuiLl

A(4;4:5), B(-5;-3;2), C(-2;-6;-3), D(-2;2;1).
Cocrasute ypasrenue rpain ABC u ypasrenne srcorst DH, onyiuennoit
Ha 9Ty rpaib. Halitn ofveM nupamufer

5. [loct PORTE NOEEPEHOCTIL

2z ) 2t 4yt =(z-2)

N

1) %42
1) ' —dy+z2=0
5) e +y'+22 42 =0 6) z=3+2-¢

6. HUL”IPUHTL Teno, orpaHYeHHOe HOBePRLHOCTEMH

= .4:2, 1'3+3,.I2 = 4z°,
) r+y=6, 2 P 4yt=2
y=12r =0, y=10,




Mpunomenns npouseogkHoi

1. Mccnenosate Ha skcTpeMyM qyHELHN

P

1 — 2 — "_'II'H- _ ‘.:' _ ll_fls

:;]I y:EEI_I-

2. CocTasnTh YPaBHEHHA BCEX ACHMIOTOT CNemVHOITHY KPHBRIX

. a :
_h 1‘;
]_\]y::;"'l—zﬁ E}yzﬁ

r—4

3 y=z-2Inr

3. llposectn nonHoe uccnenoBaHme M NOCTPONTE TPadUKN dYHKINI

dx

1} y= N y=J(2—z)zt-dz+1
by T ) y=y(2-z) ]
301
V=13

4. CocraBuTh ypaBHEeHHS KacaTelsHOH I HOPMadu Kk rpaduky QVHEOUH B
Touke ¢ abcumocol T = I,, WIN COOTEBETCTBYIOMIEN 3HAYEHHND NapaMeTpa
=1,

L
L) y:E[r'—Ez—H} ) =4
. r=2cost
2) {y:sint fy=-m/3

5. B xpyr panuyca R snmcan pasnobenpennmit Tpeyronsang. [Ipn xaxou
COOTHOWIEHHE CTOPOH TPReYroNbHUE ByaeT MMeTh HanGoIBInYID MI0ME Ik,

6. Hairn manfonsimee n HauMeHbIee 3HAYEHNT QYHELNN

16
y=1'4 ~_16 = untepgane |1 4
T

7. Henonwsys npasnno Jlonnrans, vaiitn npenentt

Scos'z — 1 P zet?
im ———— 2} lim
r=2/3 pf2 — /6 TN 4 gf

1)




|:l:"_l,’HIi:Ll.Ir'II'I MHOMHX NepeMEHHEX

1. Haifru u usobpasurs obnacty onpegenesus dyHKumii:
—_—
1) z=2y—z+da® — ¢’ 2} z = arcsin(l —y)+z — ¢
2. HaiiT yacTirle nponssoHLe 2, o z; dryHELIA

o 4_
1) z =ar¢:5in£~ar¢:cus£ 2 z =:;:|r'1.‘l,/_-__,\=_IIII
) ¥ vy

COR
el + tg |n(32—l;’y]l 1) z2=2r-3y-¢" "V

3) z=
r—Iny

w ! ¢ -
3. Haitrn uacTHue HPOH3IBOAHLIE 2 H Ey CHOMHOH L1JJ.I'H]£LLJ.'11'1

£ i 'I'E_ 3
z=clg = THE U= C0S Y —E, U —
By LCR In(z — y*)
4. HaiiTu npomssofryio z, ecii
3 3t-2 1
z=Incos(z” —y), rue r=5"", y=y

dz dz
5. Hailtu nponssofiipie = 1 = eciy

dr  dr

Inz
_— Ir— 9
;=3J" y"‘%u e y:l—.&*}ﬁ

6. Haitrn npowssonuyo o' Hessroil diyskium y(z), sananuoil Bupakedien

1) gt _ ye“'-*'h?” +2zrlny="9
2) P _yeoszy -2 =10

LA i s -
7. HaiiTu yacTHble npouskolte 2, U 2, HedsHoll dyHKwm 2(z, ¥, sananHoi

BRIPAAEHIEN (ctg ) =2 — arctg’
8. Haitru nepssiit dz u sropoit d°z nuddepenynanst pyuxum 2 = 357

9. CocTasnTh ypaBHeHUs KACATeNBHON IUIOCKOCTH W HOPMATIH K [0BEPXHOCTH
£+ 12z —3ny + ot + 25 — 44 = 0 B Touke My(-1;2;1)

10. Mecnenosats Ha skcrpeMyd dyHkmmo 2 = z° +y° — 2z — 4y -2y




7.2. PyOexHblii KOHTPOJb. J[aHHBIA BHUJI KOHTPOJS MPOU3BOAMTCS HA OCHOBE OAQIJIOB,
MOJIYYCHHBIX CTYJACHTOM IIPU BBIIIOJIHCHHUU KOHTPOJIbHBIX U HHAWBHUAYAJIbHBIX 3aI[aHI/II7L
JlaHHBII BUJ ESTEITLHOCTH OIICHUBAETCS OT/ICIIbHBIMU OallaMH B PEUTHHT-JIHCTE.

Oopa3zubt KOHMPOLHBIX 3A0AHUTL

KonTtpoabHnas padora «J/InneiiHas aaredpa»
BAPUAHT Nel

2 4 -3 1
1. Jlan onpeaenurens _:13' % 2 é’ .
0 -1 13

@) 3anuuImTe pa3ioKeHue JaHHOTO ONPEICIUTEN M0 YeTBEPTOMY CTOJIOIY;
0) BBIYHMCIMTE ONPEACIUTEIb, IOJYYHB NPEABAPUTEIHLHO HYJIM B Kakoil — JMOO CTpOKE WU
cToJIO1E.

X+2y—z=-1]
2. PemuTh cucteMy ypaBHEHUI METOJIOM 00OpaTHON MaTPHIIbL: y—-z=1,
X+4y+z=>5.

3HaveHre X BBIYUCIIHTH TaKke MeTosioM Kpamepa.

3. MceneioBarh CUCTEMY Ha COBMECTHOCTD M PEIIUTH METOA0M ['aycca

X —X3— X, =2

2%, + X, +3X5 +2X, =0,
2%, + X, +2X3 + X, =0,
2%, + X, +5X5 +4x, =0,
2%, + X, +4X;3 +3%, =0.
a) JlokaxxuTe, 4TO CUCTEMA UMEET HETPUBUAJIbHBIE PELICHUS;

0) Haiimute oO1iee pereHne CUCTEMBI;
6) HaliuTe (PyHAAMEHTAJIbHYIO CUCTEMY PEIICHUH.

4. JTana cuctemMa OJTHOPOIHBIX JIMHEWHBIX YpaBHEHUI

5. Ilpu KakuMX 3HAYEHUAX MMapamMeTpa A CHCTeMa JIMHEHHBIX YpaBHEHHIA
2 1 1 4
C paclIMpEHHON MaTpulieit 1 21 3| coBmecTHa?
1 2% 1:4



KonTtpoJuabHas pabora no teme «BexkTopHas anreopa»
BAPUAHT Nel

I. lanbr yerbipe BekTopa: a ={4,5,2}; b ={301}; ¢ ={-14,2};d ={5,7,8}.
1.Jloka3aTh, 4T0 BeKTOPhl 8,D,C 06pasyioT Gasic U HAWTH Pa3IOKEHHE BEKTOPA d B 3TOM Gasuce.

2. HaifTi KocHHYC yIia Mex 1y Bekropamu a u b .
3. Haiiti amumy Bektopa § = a+ 2b +3C .

Il. dansl yernipe Touku: A(13;0), B(4;12), C(3,0;1), D(—4;3,5).
4. Haiitu 0066M nupamuel ABCD 1 1iiiHY BBICOTBI , OTYIIEHHOH M3 BepiinHbl D Ha rpaHb
ABC.
5. Haiitu npoekuuto BekTopa AB Ha ocb BEKTOpa CD.

6. Haiitu KoopAMHATHI BEKTOpa [(ﬁ +£),€B]

I11. MapajteslorpaMm nocTpoeH Ha BeKTopax d = p+4G, b = %(ﬁ —q), rme

1p|= 4, |a|=2,(rwd)=§.

OrmpenenuTb: a) KOCHMHYC TYIOTO yIila MKy AMaroHaIsiIMU; O) JJIMHY BBICOTHI, OMYIIEHHON Ha
CTOPOH

KonTpoabHasi padora mo reMe «AHAJIMTHYECKAS] T€OMETPH I»
BAPUAHT Nel
1. OnpenenuTh NP KaKKX 3HAUCHUSIX @ TpsMast
(a+2)x + (ax2 -9y + 3a°-8a+5=0 napayuienasHa ocu OX.

2. CocTaBUThH YpaBHEHUS MPSMBIX, TAPALICIBHBIX MPSIMON

3x - 4y - 10 = 0 u oTcTOoAMIMX OT Hee Ha paccTossHue d=3
. Mausl Bepimubl Tpeyronsauka A(2,6), B(4,-2), C(-2,-6).

CocTaBUTh YpaBHEHHUE BBHICOTHI U3 BEPIIMHBI A M ypaBHEHUE MeraHbl U3 BepiinuHbl C.

(O8]

4. TlpuBecTu K KAHOHUYECKOMY BH]Y, Ha3BaTh U MTOCTPOUTH
KpHUBBIE: ) 16x% + 25y2 +32x - 100y - 284 = 0;
6) y°-4y-20x+24=0.

5. U3 o0mux ypaBHeHHI mpsaMoii :  2X+Yy—-32—-9=0,
-2x+  3z+4=0

MOJIYYHUTh KAHOHUYECCKHUEC U MapaMETPUICCKOC YPaBHCHUA prlMOfI.

6. Haiitu npoexumro Toukun A(1,2,0) Ha MI0CKOCTH
8x+6y+8z-25=0

7. HOCTpOI/ITL TCJI0, OTPAHNUYCHHOC ITOBCPXHOCTAMU
x’=z
X+y=2,
y=0,z=0.



KontpoabHnas padora no reme «BBeieHne B aHAJIN3»

L. Boryucaumso npedesol

1 1 1 1
JnZ—an E+Z+§+...+2—n
e SR
2n° +1
[ 2 2
. 1+ X . BX®+2X
3. lim X 4, lim —==;
x—>1 2X x—o 3% +1
5. fim VX =3-1. 6. lim X
T xo2  x—=2 " x—>01—cosx
x?+1 )
. (X+2) x . . In(x*+2)-In2,
7. lim (—) : 8. lim :
x—oo\ X —1 x—0 x2
2X X i
. — . Sin(2—-Xx
9. lim & —% . 10. ||m(—).
x—0 X X—2 A/2X — 2

I1. Onpenenuts nopsaok 6. m. o(X) mpu X —> 0 orHocuTeanHO X:

1. a(x) = In(L+3/x2 - tgx), 2. a(x) =2x+1-1.

I11. HaiiTi Toukm pa3pbiBa pyHKIMH, YKa3aTh UX xapakrtep. [loctponts rpadpuk ¢pynkunu B
OKPECTHOCTH TOYEK pa3phiBa:

0, ecru x <0, 1
2 21—X 1
1. f(X)=4x",ecu 0<x<1, 2.y= T , 3.y = e
= X" =
X+ 2, ecu X >1. 121X

KonTposbnas padora
no reme «/AuddepenunanbHoe ucuucjieHue GyHKIUMU 0JHOTO IePEeMEHHOI0»
BAPUAHT Nel

[. HaiiTu npousBojHbIe caeAy0UX QYHKIUM:

X
Ctg(\/:)
1. y=(e%5X 1 3x)2; 2. 3% 4+ 3Y =X—-2Y; 3. y=(tg2x) 2"
2
Il. HaiiTi BTOpYyto npou3BOIHYIO % :
X
2
X X =cos(t/2), )
Ly=——7, 2.{ (_ ) 3. y=sin(x—y)
x% _1 y =t —sint.

I1l. . I[Tonb3ysck mpaBuiioM JlonuTasns HalTH PEAEIb:



7X
_ N 1 _ _ CosS—
1. lim|——-— 2. lim (sinzx)
x—1 x—=1 Inx X—>1—0

1

IV TIposectu nosHoe uccnenoanue Gpynkuun Y = X€ X u mocrpouts eé rpaduk

KonTpoasnas pabora
o teme «Auddepenunanbuoe ucuuciaenue PHID»
BAPUAHT Nel

|. Haiitu u mocTpouTth 061acTh OrnpeneiaeHust QyHKIIUH:
z=-/xInl-x-vy);

Il. Haiitn yka3aHHbIE IPOU3BOIHBIE

;41 U au o du

U= (X . ~ y —_7
() OXx oy 07 oOxoz

X
I1. [TpoBepuTs, ynosiaerBopsieT 11 GyHkus U = X2 F (— , Xj YPaBHEHHUIO

zZ X
ou ou _ou
X—+Yy—+z2—=2U.
ox oy o
V. CocTaBuTh ypaBHEHHE HOPMAJIU K TIOBEPXHOCTH X2 —2X + 6y — 2 =4 napajjIeIbHO
X y-2 z-1
npsMot —=-———=——.
3 4
V. HaiiTi HanGonbllee 1 HanMeHbee 3Hadenne Gynkmun: Z =8X+ Y — XY B

3aMKHYTOH 00JIacTH, OTPaHUYCHHOMN JIMHUAMU X = 0, y= 0, X + Y= 10.

7.3 TIpomMe:XyTOYHBIN KOHTPOJb. J[aHHBI BUJ KOHTPOJS TNPOU3BOAUTCS Ha OCHOBE
0aJuI0B, MOJIyYEHHBIX CTYACHTOM IIPU CAAYe 3a4eTa WIM HK3aMeHa.

06pa3l{bl 3AUemHblIX U IK3AMEHAUUOHHBIX Mamepuaios

TIIY JK3aMeH Kypc 1

Bapmuanr 1

1. CdopmynupoBats u g0Ka3ath TeopeMy Jlarpamxa.
2. YpaBHEHUs MPSMOH B IPOCTPAHCTBE



2X+1 + 3X—2 1
3. Haitnure npenmenst:: a) lim . B) lim xeX,
x—0 X1 _3X X—>+0

2

4. Haiinure Bce YacTHbIE MPOU3BOHBIC IEPBOTO MOpsIKa PyHKIUU U =4/2X —3y.

1

5. Omnpenenure TOYKH Nepernda M HHTEPBAJIBI BEITYKIOCTH M BOTHYTOCTH QyHKIMH Y = X SeX,
X] — X2 —2X3 4+ X4 — X5 = -2,

JlaHa cucTeMa JIMHEHHBIX YpaBHEHUM ~ X +2X2 — X3+ X4 — X5 = —2, najijure

X1 + X2 — X4 +2X5 =-1.

06mee PEIICHUE CUCTEMBI;

7. CocrtaBbT€ YypaBHEHHE IIJIOCKOCTH, KOTOpas MPOXOAUT Yepe3 TOUYKH M1(7, 2, —3) nu
M, (5, 6, — 4) mapamnensHo ocu OX.

8. IlpuBemure ypaBHEHHE KPHBOM K KAHOHUYECKOMY BHJY M [TOCTPOMTE KPHUBYIO
16x2 —9y2 —64x +18y = 89.

8. PeiliTUHI KavyecTBA OCBOEHUA TMCUMILIUHBI (MOIYJIs1)

Onenka kayecTBa OCBOCHHMS JUCLMILUIMHBI B XOJ€ TEKYIUEH M IPOMEXKYTOYHON aTTECTalluH
00y4arolUXCsl OCYLIECTBISIETCS. B COOTBETCTBUU € «PyKOBOISAIIMMH MaTepuajlaMy MO TEKYLIEMY
KOHTPOJIIO YCIIEBAEMOCTH, IPOMEXKYTOYHOM M HTOTOBOM aTTECTallMM CTYAEHTOB ToOMCKOro
MOJIMTEXHUYECKOTO YHUBEPCUTETA», YTBEPKAECHHBIMU ITpHKazoM pekropa Ne 77/ox ot 29.11.2011
T.

B cootBercTBHU ¢ «KaneHaapHbIM MJIaHOM W3Y4YE€HUS JUCITUILIUHBDY:

— Tekymlas arrectauus (OLEHKa KauecTBa YCBOGHMs TEOPETHMUYECKOro MaTepuana (OTBEThI Ha
BOIIPOCHI U JIp.) ¥ PE3yIbTaThl MPAKTUUYECKOM AEATEIbHOCTH (peleHUE 3a/1a4, BHIIIOJTHEHHUE
3a/laHui, peleHue npodieM U Jp.) IPOU3BOJIUTCS B TE€UEHHE ceMecTpa (OLEHUBAETCsS B
6amtax (MakcuManbHO 60 OayioB), K MOMEHTY 3aBEpLICHHs CEeMecTpa CTYICHT JIOJIKEH
HaOpaTh He MeHee 33 6aIoB)

OuneHuBawIHe MEPONPHATHS Koua-Bo Banisl
Konrponbhas pabora 6 38
3ammra M]3 8 16
Konnoxsuym 1 6
60

— TPOMEXYTOYHasl aTTecTarus (9K3aMEH) MPOM3BOAUTCS B KOHIIE ceMecTpa (OIEHHUBAETCS B
Oamnax (makcumanbHo 40 OamsioB), Ha dK3aMEHE CTYJEHT JOJDKeH HaOpaTh HEe MeHee 22
0asoB).

WTOoTOBBIN PEUTHHT IO TUCIUTIIINHE OMPEACIIIETCS CYMMHUPOBAHUEM OaJllIOB, MOJYyYE€HHBIX B
XOJI€ TEKYILEW U IPOMEXKYTOYHOM arTecTalnii. MakCUMaJIbHBIM UTOTOBBIM PEUTUHI COOTBETCTBYET
100 6amam.

9. YueOHO-MeTOANYECKOE U HH(POPMAIIMOHHOE 00ecTiedeHre MOAYJIsl TUCHUTLIUHBI
9.1. OcHOBHas JIUTEpPaTypa
1. bexnmemumeB JI.B. Kypc anamuThueckoil reomMeTpuu W JIMHEHWHOW anreOpbl. Mockaa:
®usmaraur, 2009.



N

10.

11.

12.

Wnbun B.A., Tlo3nsak O.I'. Jluneitnas anrebpa. Mocksa: @usmarnut, 2006.

byrpoB f.C., Huxonbckuii C.M. DnemMeHTh JHHEHHOW anreOpbl M aHATUTHYCCKOMN
reomerpun. Mocksa: J[poda, 2006

ITpockypsikoB N.B. CoopHuk 3amau no nunerinou anreope. CII6.: JIans, 2010

dannee J.K., Comunckuii M.C. COopuuk 3amau mo Bbeiciied anredpe. Mocksa: Jlaub,
2008.

Knerenuk J[.B. COopHuk 3a1a4 no ananutuueckoi reomerpun. Mocksa: Jlanp, 2011.
®duxtenronsl; [.M. OcHOBBI MaTeMaTH4yecKoro aHaimmsa (B 2-X Tomax).- Mocksa: JlaHb,
2009.

Huxonbckuit C.M. Kypc Maremarmueckoro anammsza (B 2-X ToMmax).- M Mocksa:
duzmataut, 2006.

byrpos f1.C., Hukonbsckuit C.M. Bricmias maTemaTuka: yueOHUK IS By30B B 3 ToMax M.:
Hpoda, 2008

Kynpssues JI.JI KpaTkuii kypc MaTeMaTH4ecKoro aHaiau3a : y4eOHWUK : B 2 T 3-€ H3I.,
nepepad. — Mocksa: ®usmatiut, 2008

bepman I'.H. COopHuk 3a1a4 1o Kypcy MareMatudeckoro aHanusa. - ExkarepunOypr: ATII,
2011.

3amaun W ynpakHeHus o marematudeckomy ananusy (Ilox pen. [emupoBuua B.II.) -
Mocksa: ACT Actpens, 2007

9.2. lonotHUTEIbHASI JINTEPATYpPA

1. Kypou A.T". Kypc Bbicuieii anre6psl. Mocksa: Jlans, 2013.

2. T'enpdann U.M. Jlexun no nuneliHon anredpe. Mocksa: KV, 2009

3. 3agopoxusiii B.H., 3anemexx B.®., Tpudonos A.1O., lllanoBanos A.B. Bricmas
MaTeMaTuka JJi1i TEXHUYECKMX YyHHUBepcureroB. JluneliHas anrebpa |: YueOnoe
nocoowue..- Tomck: Usn. TITY, 2009

4. 3anopoxusiii B.H., 3ansmex B.®., Tpudonos A.1IO., Illanosanos A.B. Beicmas
MaTeMaTHKa JUIsl TeXHHYEeCKUX YHUBepcuTeToB. YacTs Il. AHanuTnyeckas reomeTpus:
yueOHOe mocobue— 3-¢ m3m. — Tomck: M3n-Bo TOMCKOTO MMOJHUTEXHHYECKOTO
yHHUBepcurera, 2014.

5. 3apopoxusiii B.H., 3anemex B.®., Tpudonos A.lO., [llanosanos A.B. Beicuas
MaTeMaTHKa JUIl TEXHUYECKMX YHHBepcuTeToB. [uddepeHunanbHoe ucUUCIEHUE
¢byHKIMI onHOM mepeMmeHHOH: yudeOHoe mnocobue Tomck: M3n-Bo Tomckoro
MOJIMTEXHUYECKOTO YHUBEpcUuTeTa, 2014

6. 3amopoxusiii B.H., 3amsmexx B.®., Tpudonos A.1O., lllanoBanoB A.B. Bricmas
MaTeMaTHKa Uil TeXHUYeCKMX YHHBepcuTeToB. JuddepeHunanbHoe UcUUCIEHUE
(GyHKIMI HECKOJIBKUX MEpeMEHHbIX: yueOHoe nocodne — Tomck: U3n-Bo Tomckoro

MOJIMTEXHUYECKOTO YHUBEpcHuTeTa, 2014.

7. Tepexuna JL.U., ®uxc N.U. Yuebnoe mocodue., «Briciias maremMaTukan— ToMcCK,
Nzn. TITY, 2004 — 2009 r.1.

8. Tepéxuna JLU., ®uxc W.N., COOpHUK WHAMBUAYAIbHBIX 3adaHuii, «Bwicmias
MaTeMaThKa», yacTu 1,2

9. ®uxtenronsl [."M. Kypc auddepeHnnaibsHOro 1 HHTETpaabHOr0 UcUuciaeHus (B 3-xX
Tomax) - Mocksa: Jlanb, 2009.

10. ®uxrtenronbi I'.\M. OCHOBBI MaTeMaTHYECKOTO aHaim3a (B 2-X ToMax).- MockBa:
Jlans, 2008

11. 3anopoxer I'.H. PykoBoACTBO k pelieHuIo 3aJad 1Mo MaTeMaTHUYECKOMY aHalU3y. -
CII6. JIans, 2010

12. Manxo ILE u np. Bricmias MaTemaTHKa B yIIpaXkKHEHUSIX U 33/1a4axX: yueOHOE MOcoOn
M.: Mup u O6pazoBanne Actpens Onukc, 2012

9.3. Internet-pecypcsi:
http://portal.tpu.ru - mepcoHaIbHBIN CAWT MPENoaaBaTEeIs JUCIUILTHHBI



http://portal.tpu.ru/

http://benran.ru —oubaHroTEKa 1O ecTecTBEHHBIM HaykaM Poccuiickoit Akagemun Hayk
http://mathnet.ru — obrepoccuiickuii MaTeMaTHYECKU TIOPTA

http:/lib.mexmat.ru —snekTpoHHas OHOIMOTEKA MEXaHHKO-MaTEMaTHYeCKOro (QaxysabTera
MI'Y

http://stud.Ims.tpu.ru/course/view.php?id=24  BebG-moaAEpKKa Kypca

10. MarepuaJbHO-TeXHHYECKOE 0OecriedeHue MOMLYJIsl U CIUIIJINHbI
OcBoenue MOyl MPOU3BOAUTCS Ha 0a3e yueOHBIX ayauTopuil yueOHbIX KopmycoB TITVY.
AyauTOoprH OCHAIIICHBI COBPEMEHHBIM 000PY/I0BAaHUEM, TIO3BOJISIONIAM IPOBOIUTH JICKITMOHHBIC U
MPaKTUYECKHUE 3aHATHUS.

[Iporpamma cocrabiena Ha ocHoBe Ctanmapta OOII TIIY B cooTBeTcTBUU ¢ TpeOOBaHUSIMH
OI'OC no HanpaBIEHUSIM
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 omobpena Ha 3acegannu kadeapsl BMM® OTU TITY (npotokon Nel85 ot «17»
mapta 2015 T.).

ABTOpBI noreHT kadeapsr BMM® OTU TITV 3ansmex B.O.

Penensent nouent kadeapst BMM® OTU TITY [exanosckuii M.A.



http://benran.ru/
http://mathnet.ru/
http://lib.mexmat.ru/
http://stud.lms.tpu.ru/course/view.php?id=24

