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1 He.]'ll/l H 332491 OCBOCHUSA NTUCHHUITIMHBI

I_Ie.]'l]: (I[e.]'[I/I) OCBOCHHUSA AUCHUILIMHBI — OBJIAJACHUC CTYACHTAMH MATCMATUYCCKHM allllapaToM IJIs
aHaJIM3a, MOACIUPOBAHW U PCHICHUA IPUKIAAHBIX 3a/la4 B CUCTEMEC TEII0CHAOXKEHS.

3amaum:

—U3Y4YUTb OCHOBHBIC MAaTCMATUYCCKUC ITOHATUSA HGO6XOI[I/IMI:IC IJId pCHICHU A MHXXCHCPHBIX 3a1a4,

—OBJIaA€Th OCHOBHBIMHU IIPUEMAMU aHAJIMW3a U MOACIIUPOBAHUA YCTpOﬁCTB, IIpoHeCCoB U SIBIICHUI IIpu
ITIOHMCKE OIITHMAJIbHBIX peHleHI/IfI IMMPUKIAAHBIX 3a1a4;
—BLIpa6OTaTB Y CTYACHTOB YMCHHUC CaMOCTOATCIBHO paClIupATb CBOW 3HAHHA, IMPOBOAUTL AHAJIM3
MNPUKIAIHBIX WHXXCHCPHBIX 3a1a4.

2 MecTo AUCHMILVINHBI B CTPYKType 00pa3oBaTe/ibHOM IPOrpaMMBbl

Jucnunimna oTHocUTCs K 0a30Boit yacTu Onoka J{ «ucuumianabl (MOIyIn )y

[TpepexkBU3UTHI AUCHUILTUHBL: Omcymcmeyiom

[ToctpexBusutsl aucuuiiubbl: b1./[.5.13 Beiuucnumenvuas mamemamura, b1.J[.B.1 Yucnenuvie
Memoobl 8 uHdcenepuvix pacuemax, b1.J[.B.5 Ocnosvi nayunvix uccaedosanuti, b1.J1.B.2.3.1 Obpabomxa

IKCNEPUMEHMAIbHbLX OaHHbIX

3 TpeOoBanus Kk pe3yJbraraMm 00y4eHHs 0 AUCHUILIHHE

[Iponecc n3yueHus TUCUUIUIMHBI HAITpaBJIeH Ha (JOPMHUPOBAHUE CICTYIONIUX PE3YIbTaTOB O0YYECHUS

Kox u Haumenosanue
(bopMUpPyEMBIX KOMIETSHIIUN

KO}I N HAMMCHOBAHUC MHUKATOpA
JOCTHXKCHHA KOMIICTCHIIMH

[Tnanupyembie pe3ysabTarhl
00y4YeHHUs IO TUCHUTUINHE,
XapaKTePU3YIOIINE ITAITbI
dbopmMupoBaHUs
KOMIIETEHIMI

OIIK-1 CnocobeH npuMeHATh
€CTECTBEHHOHAYYHBIC U
O0IIenH)XEHEPHbIE 3HAHUS,

OIIK-1-B-1 3HaeT 0CHOBBI MaTeMaTHKH,
(U3UKH, BBIYUCIUTEIIBHON TEXHUKU U
MIpOrpaMMHUpPOBaHUS

3HaTh:
- MaTeMaTUYEeCKUi armapar
AHAJINTUYECKOM T'€OMETPUH,

METO/Ibl MaTEMATUYECKOTO OIIK-1-B-2 Ymeer pemiars cTaH1apTHBIE JIMHENHON anredpsl,
aHaJIM3a U MOJIEIIMPOBAaHMS, npodeccuoHalbHbIE 331a41 C IPUMEHEHUEM | IuddepeHnaIbHOro u
TEOPETUYECKOTO 1 €CTECTBEHHOHAYUYHBIX U OOILIEMH)KEHEPHBIX  |MHTETPaJIbHOTO UCUUCIICHUS
9KCIEPUMEHTAILHOTO 3HaHU, METOI0OB MaTEMaTHUYECKOT0 aHaIM3a | (QyHKIUU OJIHOM
HCCIIEIOBAHUSI B Y MOZIETTMPOBaHUS NEPEMEHHOM, TEeopun
npodeccuoHaIbHON OIIK-1-B-3 Bnaneer HaBbIKamMu byHKIHIH HECKOJIBKUX
JESTeNbHOCTH TEOPETUYECKOTO U SKCIIEPUMEHTAIBLHOTO MIePEMEHHBIX, Teopuun
UCCIIeIOBaHUS 00BbEKTOB MPO(ECCHOHANBHON |(DYHKIIMM — KOMILJIEKCHOTO
JeSITEIbHOCTH MIEPEMEHHOTO, TEOpuun
pAIOB, Teopun
b depeHIaTbHBIX
ypaBHEHUU
Ymerb:
-CaMOCTOSITEIILHO
HCIIOJIb30BaTh
MaTeMaTU4eCKUil  ammapar,
METObI aHamM3a u
MOJEJINPOBAHMSI,
TEOPETUYECKOTO u
9KCIEPUMEHTAJIBHOTO
UCCIICI0OBAHUS pu

2




Kox u HaumenoBauue
(hopMHpPYEMBIX KOMITCTCHITHI

KOII U HAMMCHOBAHUC NHUKATOpA
JOCTHXKCHHA KOMIICTCHIIMH

[Mnanupyemblie pe3yabTaThl
oOy4eHHUs 110 AUCLUIUINHE,
XapaKTePHU3YIOIINE ITAITbI
dhopMHupoOBaHUS
KOMIIETCHIIUHI

pELIeHUH 3a/1a4
Baanern:

- HaBbIKAMU TPUMEHEHUS
COOTBETCTBYIOIIETO
(bU3HKO-MaTeMaTHYECKOTO
amrapara NOpv  PELICHUHU
3a;au

4 CTpyKTYypa M cojlep:KaHue AUCHUNIIHHbBI

4.1 CTpyKTypa IUCHUILTHHBI

OO6mias Tpy1I0€MKOCTh AUCIUIUIMHBI COCTABISET 6 3a4e€THHIX enuHull (216 akageMUyecKX 4acoB).

TpynoeMKocTs,
Bun paboTst aKaJeMHYECKHUX 4acoB
1 cemecTp 2 ceMecTp BCETO
Oo0uas Tpy10éMKOCTh 108 108 216
KonrakTHas pabora: 50,25 51,25 101,5
Jlextmm (JI) 34 34 68
[TpaxTrueckue 3anstus (I113) 16 16 32
Koncynpranun 1 1
[TpomexxyTouHast arTecTanus (3a4eT, SK3aMeH) 0,25 0,25 0,5
CamocrosiTesqibHas padora: 57,75 56,75 114,5
- npopabomka u no8mopeHue 1eKYUOHHO020 MAmepuala u 10,75 10,75 21,5
Mamepuana y4eOHUKo8 u y4eOHbIX NOCOOULL,
- U3yueHue pazoenos Kypca 8 cucmeme 31eKmpoHHO20 7 6 13
o0Oyuenus;
- N0020MOBKA K NPAKMUYECKUM 3AHAMUIM, 15 15 30
- 10020MOBKA K PYOEeICHOMY KOHMPOJIO; 7 7 14
- 10020MOBKa K 3auemy; 18 18
- 10020MOBKA K IK3AMEHY 18 18
Bupa utoroBoro KoHTpoIIs (3a4eT, IK3aMEH, 3a4yer IK3aMeH
auddepeHPOBAHHBIN 3a4€T)
Paznensl TUCHMIIIMHBI, U3y4aeMble B 1 cemecTpe
KosnmuectBo yacos
Ne HanmenoBanue paznenos ayAuTopras BHEay]l.
pasnena BCETO abora
T 13 | P pabota
| DneMeHTHI BeIcuIei anreOpsl 29 10 | 4 15
2 AHanuTH4YecKas reoOMETpUs Ha IUIOCKOCTH U B 27 10 | 4 13
IPOCTPAHCTBE
3 OCHOBBI MaTEeMaTUYECKOTO aHAIN3a 25 6 4 15
4 JuddepenunanbHoe HCUUCTICHUE 27 8 4 15
Horo: 108 34 | 16 58




Paznensl mUCHUIIIMHBI, U3y4aeMbI€ B 2 CEMECTpe

KonnuectBo yacon
Ne Haumenoanue paznenon AyATOpHa BHEay/I.
paszznena BCETO abota

T 113 | Jip pabora

5 DyHKIHS HECKOJIBKHUX IIEPEMEHHBIX 25 6 4 15

6 HNHTerpanbHOE MCUHCIICHUE 31 12 | 4 15

7 JnddepeHnnansabie ypaBHEHUS 29 10 | 4 15

8 Paner 23 6 4 13

Hroro: 108 34 | 16 58

Bcero: 216 68 | 32 116

4.2 Conep:xaHue pa3aejoB IUCHUATIIAHbBI

Pa3gen 1. DiemeHTHI BhIcHIe ajaredpbl

MaTpuusl: OCHOBHBIE OIpeJeseHus, Kilaccupukanus, onepaluy HaJl MaTpuuamu (CIOXeHHUE,
BbIUUTAHUE, YMHOXKEHHE), JIEMEHTApHbIE IPE0Opa30BaHusl MATPULl, IPUBEJAEHUE K TPEYyroJbHOMY BHUIY,
TPAHCIIOHUPOBAHUE MATPHUII; UX CBOMCTBA.

Omnpenenureny: GopMyIbl I BEIMUCICHUS onpeaenuTeneii 1,2,3 nopsakos. [Ipocreiimue cBoiicTBa
ornpenenuteneil. JlonoaHUTENbHbBIM MUHODP U anreOpandyeckue JTOMOJIHEHUS 71 3JIeMEHTa ONpeIeIUTeNs], UX
cBoiicTBa. [IpakTnueckue npaBuiia BbIYMCIEHUS onpeaenuTenei n > 4.0npenenuTesb NpoU3BEICHUs MaT-
puL.

CucreMbl m JMHEWHBIX YPaBHEHHI C N HEU3BECTHBIMU: OCHOBHBIE OIPENEICHUS, KJIacCU(pUKALUS,
Metoz 'aycca pemenus cucTeMbl m JIMHENHBIX YPaBHEHUH ¢ N HEU3BECTHBIMY; ITpaBuiio Kpamepa pemienus
CUCTEMBI M JIMHEHHBIX YPaBHEHUM ¢ n HEM3BECTHBIMU. MccienoBanue cUCTEM JIMHEWHBIX alnredpanyeckux
ypaBHeHui. CBOMCTBA JIMHEHHON 3aBUCUMOCTH.

OOparHas maTpula: onpejaejaeHue, CBONUCTBa, BbIBOJ (GOpMYyJbl sl BeiuucieHus. [Ilpumene-
HUe OOpaTHBIX MaTpull Ajas penieHus cucteM. Koaplo Mmarpui, rpynmna HEBBIPOKIACHHBIX MaTpHIL.
MarpuuHble ypaBHEHHS.

Panr marpuiel, 60azucHbelii MuHOp. Paznuunble Teopemsbl 0 paHrax. IlomoOnsie marpunbl. Teopema
Kponexkepa - Kanennm 0 COBMECTHOCTH HEOAHOPOAHOM JIMHENHOW CHCTEMBI.

JInHeliHOE IPOCTPAHCTBO: ONPENEIICHUE, IIPUMEPHI JIMHEHNHBIX NTPOCTPaHCTB. [IoHATHE NTMHENHOM 3a-
BHUCHUMOCTH HE3aBHCHUMOCTH CHCTEMBI BEKTOPOB, KPUTEPHUM JTMHEHMHOW 3aBUCHUMOCTH CHCTEMBI BEKTOPOB B
IPOM3BOJIBHOM IpocTpaHcTBe. KoHeYHOMEpHOE JIMHEHHOE MPOCTPAaHCTBO: ONpeerneHue, 06a3uc, cnocod
BbIOOpa Oasuca, KoOpAMHaThl BekTopa. Kpurepuil muHeiiHON HEe3aBUCUMOCTH BEKTOPOB B KOHEYHOMEPHOM
IpOCTpaHCTBE. Marpuiia nepexoja otT ogHoro 6asuca k Apyromy. @opmMysbl Ajs CBSI3U KOOPAMHAT OHOTO U
TOTO K€ BEKTOpa B JIByX 0a3ucax OJJHOTO U TOTO K€ JINHEHHOT0 MPOCTPAHCTBA.

BekTtopsl B R*: ocHOBHBIE onpesiesienus (paBeHCTBO, KOMIMHEAPHOCTh KOMILIAHAPHOCTS), TMHEHHbIE
onepanuu. CBOHCTBA MHOXECTBA BEKTOPOB, IUIOCKOCTU (peajbHOrO MPOCTPAHCTBA), UCXOAAIIUX U3 OAHON
TOYKH: JINHEHHOE MPOCTPAHCTBO, OAa3HC, pa3MEPHOCTb.

[IpsiMoyronbHas chcTeMa KOOpPAUHAT B R, KoopauHAaThl BeKTOpa, JeiCTBMS HaJ BEKTOPAMH, 3a/aH-
HBIMU B KoopAHHaTHOU ¢opme. CkanspHas IpOEKLKs BEKTOpa Ha OCh: OIpeesieHre, CBOMCTBA, TeOMETPHU-
YECKUW CMBICIT KOOPANHAT.

CkanspHoe, BEKTOPHOE M CMEIIAHHOE NPOU3BE/ICHUS BEKTOPOB: OINpPENENCHUs, CBOMCTBA, (POPMYIIbI
JUTSI BBIYMCIICHHUS, TPUIIOKEHHS.

Pa3nen 2. AHastuTHYeCKAsi FeOMETPHS HA IVIOCKOCTH M B IIPOCTPAHCTBE

[Tnockocth 1 npsMast B R*: pazmunble cioco6bl 3a1aHus, B3aUMHOE PACIOIOKEHHE.

KpuBble BToporo nopsiika: OKpy>HOCTb, JJIIUIIC, THNepOoia, napadosa, ©X reOMETpUYECKrue CBOM-
cTBa U ypaBHeHHs. [IoBepXHOCTH, OCHOBHBIE CBOICTBA, KilacCU(UKAIIHA.

Pacmmpenue nonsaTus uucia. KommuiekcHble 4uclia: OCHOBHBIE OINpejeneHus, aiaredpandeckas,
TPUTOHOMETpHUECKas, MOKa3areabHast (OPMBbI 3alHCH, OTEPAIlMU HaJl KOMIIJIEKCHBIMU YHCIIaMHU, T€OMET-
pudeckas uHTepnperanud. OnpeneneHne KOMIJIEKCHBIX YUCEN, UX M300pa)keHne Ha IIockocTu. Monyib u
apryMeHT KOMIUIEKCHOTO 4YHcia. Ajredpanyeckasi, TpUrOHOMETpHUYECcKasi, IoKazaTeabHast (pOPMbI KOMILIEKC-
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Horo uncia. @opmyna Disiepa. Onepanuu Haa KOMIUIEKCHbIMU ynciamu. @opmyna Myaspa. Kopau u3 kom-
IIJICKCHBIX YHCCII.

Pa3gen 3. OcHOBBI MAaTEeMATH4Y€CKOI0 aHAJIN3A

MmuoxecTtBa. Onepauuu Haj MHOxecTBaMu. UuciioBele MHOXECTBA. OKpECTHOCTh TOUKH. MHOXe-
CTBa TOYEK Ha MPSAMOM, Ha IJIIOCKOCTH, B IPOCTpaHcTBe. OrpaHNYEHHbIE MHOXKECTBA. TOUHAsI BEpXHSSA U TOY-
Has HWXKHSISL IpaHula. 3aMKHYTble MHOkecTBa. DyHkuuu. O6nacth onpenesneHus. MHOXKECTBO 3HaUYEHUI
¢bynkumu. Crnoxusie u oOparHbie GpyHkuuu. I'padux ¢ynkumu. OCHOBHBIE dJIeMEHTapHbIe (QYyHKIMH, WX
CBOMCTBA U Tpa(uKH.

Uucnosas nocienosarenbHocThb. IIpenen uncnoBoii nocinenosarenbHOCTH. CyliecTBOBaHUE Mpeaesa
MOHOTOHHOH OrpaHMYEHHOM 1OCIIe10BaTeNbHOCTH. AprupMeTHuecKue 1eHCTBUS Haj IIpeesiaMH.

[Tpenen ¢ynxnum B Touke U Ha OeckoHeuyHOCTH. OTHOCTOPOHHME Tpenaeibl. Teopema o CBA3HM OAHO-
CTOPOHHHUX IpeenioB ¢ npenesnoM GyHkuuu. OrpaHndeHHble QYHKIHMU Ha MHOXECTBE X M B OKPECTHOCTHU
Touku XO0.

Teopema 00 orpanmdeHHOW (yHKUMHU, UMerolled npexaen. Teopema O €JMHCTBEHHOCTH Ipenena
¢ynkuuu. Teopema o MpoMeXyTOUHON (QYHKINH.

beckoHeuHo Maiible U GeCKOHEUHO OoJibIIMe (PyHKIUH, UX CBOICTBA, CBA3b MEXY HUMHU. Bunsl He-
ompenencHHocTeld. Teopema o coxpaHeHUH 3HaKa npenena GyHkiuu. Teopema o mepexoe B HEPaBEHCTBAX K
npezneny. Teopema o npeacrasieHnn GyHKuK. [1epBblii u BTOpoii 3aMedaTenbHbIe PeIebl.

[Tonsate O QyHKUIUHM, HENPEPHIBHOW B TOUKe. ApH(PMETHUYECKHE ACWCTBUS HAll HENPEPHIBHBIMH
¢bynkuusamu. HermpepbsIBHOCTD ClI0XKHON M 00paTHO# (GyHKUuil. HerpepblBHOCTh 31eMeHTapHBIX (YHKIUI.
CpoiicTBa (yHKIUI, HEMPEPHIBHBIX HA OTpe3ke. TOUuKM pa3phiBa U X KIACCH(PUKAIIHS.

Paznen 4. luddepenunanbHoe ucuucjieHne

[TpousBoanas gynkiuu B Touke. E€ reomerpuueckuii u mexannueckuii cMpici. [lonstue quddepen-
upyeMocTd (QYHKIUHU B TOUKe. CBSI3b MEXKTy HENPEPHIBHOCTHIO U (D (HEepEeHIIUPYyEMOCTHIO.

Juddepenunan GyHKIUN U €ro reoMeTpuueckuil cMbici. [IpubnukeHHble BBIYUCIEHUS € IIOMOIIIbIO
muddepennnana. [IpaBuna HaxoxaeHus: mpou3BoAHON U Auddepenuana. [I[ponzBoaHas TpuroHomMeTpuyie-
CKHUX, CTETIEHHOH M JIOrapu(PpMHUUECKON QyHKIHIA.

[TpousBoanast o6parHoil pyHkuKK. DopMynbl TUPPEPEHIUPOBAHNS TOKA3aTENbHON QYHKIIUU U apK-
(bYHKIHIA.

Huddepennmpoanue cinoxHor pynkmuu. Jlorapudmuueckoe nuddepenuponanue. Juddepenn-
poBaHue (PyHKIMA, 331JaHHBIX TAPAMETPUUYECKH.

[TpousBoanble n nuddepeniransl BoicnX nopsaakoB. OCHOBHbIE Teopembl TUddepeHIInaIbHOTO
ucuucaenus: reopemsl Oepma, Poss, Jlarpanxka, Kommn. I1pasuno Jlonurans.

VYciioBuS MOHOTOHHOCTH (YHKIMH. DKCTpeMyMbl (yHKIUM. HeobxonuMoe M 10CTaTOUHOE YCIOBHS
skcTpeMyMa. OTbICKaHHE HAaUOOJIBIIETO U HaUMEHbIIEero 3HaueHui (yHkuuu, auddepeHunpyemoit Ha oT-
peske.

HccnenoBanne pyHKIUHU Ha BBITYKJIOCTb, BOTHYTOCTh U TOYKH IEeperuoa.

Haxoxnaenune acumnrot pynkimu. OO0mas cxema ucciaenoBanust GyHKIIUU U TOCTpoeHue e rpaduka.

Pasnen S. ®yHKUMA HECKOJIBKHX IePEeMEHHBIX

[TonsiTe QyHKUMA MHOTHX NepeMeHHbIX. OONacTh UX ONpeAeNeHUs U MHOXKECTBO 3HaueHui. ['eo-
MeTpuieckoe n3odpaxenue. [Ipenen u HenpepbIBHOCTh (DYHKIMHU ABYX NepeMeHHbIX. CBoiicTBa (hyHKIMH,
HENpPEephIBHON B 3aMKHYTOW, OrpaHMYEHHON 001acTH.

Yactaele npousBoaHbie. [lonsTre o nuddepeHppyeMoctd QyHKIMU JBYX MEPEMEHHBIX. YCIOBHS
muddepenuupyeMoct GyHKIMH B Touke. Jnddepennuan u ero cBsi3b ¢ YaCTHBIMU NMPOU3BOAHBIMU. [€0-
METPUYECKHI CMBICI YaCTHBIX MPOU3BOIHBIX U AU depennnana.

[TpousBoaHble CIOXHBIX QyHKIUNA. YacTHbIe Npou3BoHbIE U IUpdepeHIIHanbl BBICUINX MOPSIIKOB.
KacarenbHast I10CKOCTh M HOPMaJjlb K IOBEPXHOCTH.

OkcTpeMyM (QYyHKIUU IByX epeMeHHbIX. HeoOXoanMble 1 TOCTaTOYHbIE YCIOBUS SKCTPEMYyMaA.

Pa3znes 6. UHTErpajibHOE HCHHUCIEHUE

[TepBooOpa3zHas. HeonpeneneHHbIi HHTETpa U €ro CBOMCTBA. Tabnuiia OCHOBHBIX MHTETPAJIOB.

3ameHa NepeMEHHON U UHTETPUPOBAHME IO YACTSAM B HEOIIPEAEIEHHOM UHTerpaie. MarerpupoBanue
paIMOHATBHBIX (PYHKIIUH.

HuTerpupoBanue UppanroHadbHbIX U TPUTOHOMETPUYECKUX (PYHKLINH.



3aiava, NPUBOASILAS K MOHATHIO ONPEEICHHOro nHTerpana. OnpeneneHHblii HHTErpan Kak npenesn
MHTErpaJIbHBIX CyMM. CyIIeCTBOBaHME U OCHOBHBIE CBOMCTBA OMPEIEIEHHOTO HHTErpasa.

WuTerpan ¢ nepeMeHHbIM BepxHUM TipeaenioMm. @opmyna Herotona-Jleiibnuma. MeToasl HHTErpUpo-
BaHUs B ONPEIEICHHOM UHTETpalle.

['eomeTpuyeckrie 1 MEXaHUYECKHE MPUIIOKEHUS ONIPEIETICHHOTO UHTErpaa.

HecobcTBeHHbIE MHTErPaAJIBI IEPBOTO U BTOPOTO po0B. VX BBIUMCIEHNE U CXOAUMOCTb.

3amava, IpUBOJALIAs K MOHATHUIO JBOMHOro mHTerpana. OnpenesneHne U CBOMCTBA JIBOMHOIO MHTE-
rpaia.

Brruucnenune nBoitHoro mHTterpana: Cioydaid mpsMOYTOJIBHOM OOJIacTH, KPUBOJIMHEHHOW O0JNacTH, B
MOJISIPHBIX KoopauHarax. [Ipunoxenus ABOMHOrO HHTErpaa.

TpoitHoil nHTerpan. OnpeneneHue, CBOKWCTBA, BBIYUCICHNUE B PA3JIMYHBIX KOOPAMHATAX, MPUIIOKE-
HUSL.

KpuBoauHeHbIe HHTErpaJIbl IEPBOTO U BTOPOTO POJOB, ONIPENEIECHUE, CBOMCTBA, BEIYMCICHUE, TIPU-
JIOKEHMUSL.

CBsi3b MEXy KPUBOJMHEHHBIMU UHTETPpAJIaMU IIEPBOTO U BTOporo poaos. ®opmyna ['puna. Yenous
HE3aBUCHUMOCTH KPUBOJIMHEHHOTO MHTETpajia OT IMyTH WHTerpupoBanus. MHTerpupoBanue momHoro nugge-
peHuumana.

[ToBTOpHBIE HMHTErpajibl MEPBOTO U BTOPOrO POJOB, CBOMCTBA, BBIYUCIECHUE, NMpUIOKeHUsA. CBA3b
Mexay Humu. @opmynsl Octporpaackoro u Crokca.

Pasznen 7. [u¢pepenunajbHbie YypaBHEHUSA

3anmagya, mpuBoAAIIas K MOHATHIO auddepeHnnansHoro ypaBHeHHs. OCHOBHBIE TOHSTHS TEOPUH
muddepennnanbHbIX ypaBHeHui. uddepennuanstpie ypaBHeHUs nepBoro nopsjaka. 3agada Komm u teo-
peMa o CyIIeCTBOBAaHMM M €IUHCTBEHHOCTH pemeHus 3aaaun Komm ans auddepenunanbHOro ypaBHEeHUs
nepBoro nopsaka. O0uiee U yacTHOe perieHus JudQepeHnaIbLHOro ypaBHeHus nepsoro nopsaka. Jugpge-
PEHLMAIIBHBIE YPABHEHHUS C PA3JEISIOIMMHUCS U Pa3ICICHHBIMU [IEPEMECHHBIMH.

OnHoponHble ypaBHeHUs. JINHelHbIEe ypaBHEHUS. YpaBHEHUS B MTOJIHBIX JU(QepeHnmaiax.

HuddepennnanpHple ypaBHEHUs BBICIIUX NOpsAAKOB. 3agada Komm u Teopema o0 CylleCTBOBAaHUU U
€IMHCTBEHHOCTH pelieHus 3anaun Komm s nudepeHmaibHoro ypaBHeHUs: n-oro nopsaka. OoOmiee u
yacTHoe peuieHus. {uddepeHnnanbuple ypaBHEHUS, JOITyCKalOINE MTOHMKEHUE MOopsiAKa.

Jlunelinble quddepeHnranbHble YpaBHEHUS: OJJHOPOJIHbBIE W HEOAHOpPOJHbIE. JIMHElHbIe OHOPOI-
Hble nuddepeHuanbHbe ypaBHEHUS, UX CBOMCTBA. JIMHEeiiHas 3aBUCUMOCTh U HE3aBUCUMOCTh (DYHKIIMN Ha
orpeske. Bponckuan. Teopemsl 0 BpoHckuase.

dyHmaMeHTalbHasi CUCTEMa pelieHuid. Teopema O CTPYKType OOIIEero pemeHus JTUHEHHOTO OIHO-
poaHoro muddepeHanbHOro ypaBHeHus. Jlunelinsle ogqHopoHble AuddepeHnanbable ypaBHEHHS ¢ T10-
CTOSIHHBIMU KO3(PPUIIEHTaMHU.

Teopema o CTpyKType OOILero pemeHus JUHEHHOro HEOIHOPOIHOro MudQepeHIInaIbHOr0 ypaBHe-
Hus. Mertop Jlarpanika Bapuamui OCTOSIHHBIX. Pelienne TMHEHHOTro HeoJHOPOAHOTO Au(dHepeHITNaATBLHOTO
YPaBHEHUS CO CIELUAIBHON IIPAaBOM YaCThIO.

Pasznen 8. Psaanl

Yucnoseie psaasl. CxomuMocTh U cymMma psifa. CBoiicTBa cxomsiimuxcs psaaoB. Heooxogumoe ycioBue
CXOIMMOCTH psiia. Paapl ¢ MOIOKUTENbHBIMU YieHaMH. TeopeMbl cpaBHeHus. [IpusHaku cxogumoctu Jla-
nambepa u Komu. MIHTEerpanbHblil npu3Hak.

3nakouepenyomuecs psaasl. Teopema JleitOHuia. 3HakonepeMeHHbIe PSAbl. AOCOTIOTHO U YCIOBHO
cxomsumecs panbl. [lepemMecTuTennbHOE CBOMCTBO CXOASIIUXCS PSAIOB.

OyHK1MOHaIBHBIE paAabl. O6macTh cxonumocTh. CreneHHbie psiabl. Teopema AGens. MaTepBan cxo-
nuMocTu. uaTerpupoBanue u auddepeHInpoBaHNe CTETICHHBIX PSIIOB.

Paznoxxenue QyHKIMIA B CTeTIEHHBIE psbl. TeopeMa 0 eTMHCTBEHHOCTH Pa3foXeHHs PyHKIIUU B CTe-
neHHoi psia. Psaasl Teinopa u Maknopena.

Tpuronomerpuueckuii psia. Pan @ypee. Paznoxenue nepuoanyeckoit pynkiuu B psig Oypbe.

Psn dypobe 15 4eTHBIX M HEYETHBIX (PYHKIWHN, 33JaHHBIX HAa HHTEpBale AnuHou 27 . Psn @ypwe ans
byskmn ¢ nepuoaom 2/. Paznoxenue B psag Oypbe HENepuoauIecKoi (yHKITHH.



4.3 llpakTU4eckne 3aHATHS (CEMHHAPBI)

Ne Koin-Bo
Ne 3ansTus Tema
pasuena 4acoB
1 1 Marpuusl. Onpenenurenu. Panr marpuiisl Pemenue cucrem 2
JMHEHHBIX YPaBHEHUH Pa3IMYHBIMH CIOCOOaMHU
2 1 Bexkrtopsl. JInHeiiHbIE U TMHEHHBIEC ONIepallii Ha/l BEKTOPaMU. 2
CkansipHO€, BEKTOPHOE M CMEIIAHHOE MTPOU3BEJICHUSI BEKTOPOB
3 ) [IpsiMasi Ha IIOCKOCTH, MPSAMAst U INIOCKOCTh B IPOCTPAHCTBE: 2
KJIFOUEBBIE 33]1a41
4 2 KpuBbie u moBepxHoCTH BTOpOro nopsiaka. [IpuBenenue ypaBHeHH 2

K KAHOHHUYCCKOMY BULY. KowmriiekcHble uncia.

5 3 [Ipenen nmocnenoBaTeIbHOCTH B (PYHKITMH 2

6 3 HenpepsiBHOCTD QyHKIMH. Touky pa3pbiBa M MX Kiaccuukanys 2

7 4 HccnenoBanue GyHKIUH U TOCTPOEHHUE IPadUKOB 2

8 4 HccnenoBanne GpyHKIMH 1 HocTpoeHre rpaukoB 2

9 5 @YHKIMY MHOTUX IIEPEMEHHBIX, 00JIaCTh OIIPENIEIECHUs, IPEe, 2
HENPEPHIBHOCTh. YacTHBIE IPON3BOJIHBIE.

10 5 @YHKIIMY MHOTUX IIEPEMEHHBIX. DKCTPEMYM (YHKIIUM MHOTHX 2
NIEPEeMEHHBIX HHTerpaJia

11 6 HeonpeneneHublii HHTErpaJl. 2

12 6 Omnpenenennblii uuterpan. Heco6ctBennbie nuTerpasl. J{BoiHOM 2
MHTErpaJl.

13 7 Juddepenunanpyble ypaBHeHus | nopsika 2

14 7 Juddepennmanpapie ypaBHeHUs 2 MOPSIKA 2

15 8 Uucnosbie psiabl 2

16 8 CreneHHble psibl 2
Uroro: 32

5 YueOHo-MeTOoAMYeCKOE 00ecTIedeHre TN CHUTITTHHbI
5.1 OcHoBHas JuTEpaTypa

1. Uneun, B. A. Maremarnueckuii aHaiu3 B 2 4. Yacte 1 B 2 kH. Kuura 1 : yyeOHuk ans By30B /
B. A. Unbun, B. A. Canosunuuii, b. X. CennoB. — 4-e u3z., nepepad. u gon. — Mocksa : M3garenscTBo
HOpaiit, 2026. — 324 ¢. — (Bricuiee obpazoBanue). — ISBN 978-5-534-07067-5. — Pexum pocrtyna:
https://urait.ru/bcode/584713.

2. Unbun, B. A. Maremarnyeckuii aHaiu3 B 2 4. Yacts 1 B 2 kH. Kuura 2 : yyeOHUK a7 By30B /
B. A. Unvun, B. A. CanoBunuuii, b. X. CennoB. — 4-e u3z., nepepad. u gon. — Mocksa : M3garenscTBo
HOpaiit, 2026. — 315 c. — (Bricuiee obpazoBanue). — ISBN 978-5-534-07069-9. — Pexum pocryna:
https://urait.ru/bcode/584714.

3. HuxonoBa, H. B. Kparkwuii kypc anreOpsl u reometrpun. [Ipumepsl, 3a1a4um, TecTsl : yued. mocodue /
H. B. Hukonosa, H. H. I'azu3oBa, I. A. Hukonosa. — Kazanp : Ka3zanckuili HallmOHAILHEINA MCCISI0BATEIIb-
CKHM TEXHOJIOTUYECKUI YHUBEPCUTET, 2014. — 100 c. Pexxum JOCTyIIa
https://biblioclub.ru/index.php?page=book&i1d=428767.

4. Tloranos, A. Il. Jlunelinas anreOpa W aHAJIWTHYECKAs T€OMETPHs : YUYEOHUK W MPAKTUKYM JUIS BY-
30B/ A.IlL IlortamoB. — MockBa: HWzngarensctBo  [Opaiit, 2026.— 309 c. Pesxum  gocrtyma
: https://urait.ru/bcode/ 583813.

5.2 lonmosiHMTEILHAS JIMTEPATypa

1. Bycsukas, U. K. JIuneitnas anredpa. 3amadauk : yaeonoe nocodue st By3oB / U. K. Bycsikas. —
Cankr-IlerepOypr : Jlanp, 2025. — 100 c. — ISBN 978-5-507-52673-4. —Pexum nocryma:
https://e.lanbook.com/book/494972.



https://urait.ru/bcode/584713
https://urait.ru/bcode/584714
https://biblioclub.ru/index.php?page=book&id=428767
https://urait.ru/bcode/%20583813
https://e.lanbook.com/book/494972

2. Topmuesckux, 1. M. Maremarudeckuii ananus : yaeonoe nocoowue / JI. M. I'opnuesckux, I1. E. Ken.
— 2-e u3n., ucnp. u gon. — laapunck : HIT'TIY, 2024. — 125 c. — ISBN 978-5-87818-747-3. — Pexum
noctyma: https://e.lanbook.com/book/487472.

3. Kpewmep, H. IlI. Maremaruueckuii ananu3 : yueOnuk u npaktukym / H. I11. Kpemep, b. A. Ilytko, U.
M. Tpummun; [mox pen. H. I1I. Kpemepa]. - Mockaa : FOpaiit, 2014. - 620 c.. - (bakanaBp. YrinyOieHHBIN
Kypc).

4. Kynpsisues, JI. JI. Kparkuii kypc maremarnueckoro aHanusa : yueOnuk: B 2 1. / JI. JI. Kynpssies . - 3-
e u3n., nepepad. - Mocksa : @uzmariut, 2013. - 400 c¢. T. 1 : JuddepeHnmnanbHOe U HHTETPATBLHOE UCUHC-
neHus GyHKIMA OHON TTepeMeHHOM. Psibl.

5. KynpsBues, JI. 1. Kparkuii kypc Maremarnueckoro ananusa : yueobnuk: B 2 T. / JI. 1. KynpsBues . - 3-
e u31., nepepad. - Mocksa : @usmariut, 2003. T. 2 : JIuddepeHnmanbHoe 1 HHTETPaTbHOES HCUNCICHUS
(byHKUIMI MHOTUX ITepeMeHHbIX. ['apMoHndeckuii ananus. - , 2013. - 424 c.

6. ITaxomoBa, E. I. Jluneiinas anre6pa u ananutuyeckas reometpus. COOpHHK 3aaHul : y4e0. moco-
6ue nns By3oB / E. I. IlaxomoBa, C. B. PoxkoBa. — Mockga : UznarensctBo HOpaiit, 2025. — 110 c. — Pe-
KUM focTyna : https://urait.ru/bcode/534429.

5.3 UnTepHeT-pecypchl

1. http://www.mccme.ru/ URL: MoCKOBCKHI LIEHTP HEMPEPHIBHOTO MAaTeMaTHYECKOTO 00pa30BaHUs

2. http://vilenin.narod.ru/Mm/Books/Books.htm Maremarndeckas oubnuoreka

3. http://en.edu.ru/ EcrecTBeHHO-Hay4HBII 00pa30BaTeNbHBIN OpTa

4. BectHuk Mockosckoro YuuBepcurera. Cepust 1. Maremaruka. Mexanuka: xypHail. — M.: ATeHCTBO
«Pocriedatsy - mepuoanvecKoe HayuHOE U3/IaHKe OTPAKAET TEMATUKY BaKHEHUIITUX HAIIPABICHUI
TEOPETHUYECKUX MCCIIEIOBAHUMN 10 MAaTeMaTUKE U MEXaHUKe. - http:// vestnik.math.msu.swstart-in-fr.html

5. AnreOpa u ananus: xxypHai.- Cankt-IlerepOyprckoe otaenenue MaremMarnyeckoro HHCTUTYTa
uM. B. A. CrexnoBa PAH http://www.pdmi.ras.ru/AA

6. Iuddepennuansupie ypaBuenus: xkypHai. — M.: MAUK "Hayka /Muatepnepuonuka".-
http://nasb.gov.by/eng/publications/difur/index.php

5.4 IlporpamMHoe oOecnedeHue, NnpoeccHoOHANbHbIe 0a3bl JAHHBIX M HHGOPMANMOHHbIE
CIPaBOYHbIE CHCTEMbI COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOJIOTHI

Onepaunonnas cucrema PEJ[ OC
[Taker opuchbix npuinoxkenuit LibreOffice (Writer, Calc, Impress, Math, Draw, Base)
CAIIP Komnac-3D
7zip — apxuarop: P7Zip
Be6-6pay3ep ¢ mogaepxkkoit 'OCTosckoro mudposanus ais padotsl ¢ 'UC (roclC): Chromium
[Tporpamma a7t co3nanust 1 06pabOTKH pacTpoBOM rpaMKu ¢ YACTUYHOM MOJAEPIKKOM paboThI ¢
BGKTOpHOI/I rpadukoii: GIMP Ilpoctoit penaktop daitnos PDF: PDFedit
7. http://newgdz.com/spravochnik CripaBouHMK 1O BBICILIEH MaTe€MaTUKeE
8. http://aist.osu.ru/ AUCCT OI'Y - aBromaru3upoBaHHas

R

6 MarepuaibHO-TEXHMYECKOe o0ecrevyeHue TUCIHIIINHBI

Jlex1imoHHBIE U MMPAKTUYECKHE 3aHATHS MPOBOASATCS B YUEOHBIX ayJUTOPHSIX.

AyIuTOpUN OCHAIIEHBl KOMIUIEKTAaMH YYEHHYECKOW MeOenn, TEXHUUECKUMHU CPeJICTBAMU O0y4eHus,
CITy>KalllUMU JIJIS1 TIPECTaBlIeHUsl yueOHON nHpopMaliy O0JIbIION ayTUTOPHUH.

[Tomermenne a1 CaMOCTOATENBHOM pabOTHl 0OYYarOIIUXCSl OCHAIIEHbI KOMIBIOTEPHON TEXHHUKOM,
nmonkiIroueHHOW K cetn "MHTepHeT", W oOecmedeHmeM J0CTyma B JJIEKTPOHHYIO HH(GOPMAIIMOHHO-
oOpazoBarenbHyto cpeny punuana u OI'Y.
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