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1. lleanb ocBOeHNSI AUCUUILIHHBI

Lenb OUCUMIUIMHBL: OOYYE€HHE CTYACHTOB OCHOBHBIM IOHSTHSAM, IOJOXKEHUSM U METOAaM
Kypca  MaTeMaTHK{, HaBbIKaM  IIOCTPOCHMS  MAaT€MaTH4YECKMX  JOKa3aTelIbCTB  IIyTEM
HEIIPOTUBOPEYMUBBIX JIOTUYECKHUX PACCYKICHUM, METOIaM PELICHUS 3a/1a4.

3agaun M3y4eHusl AMCLUUILINHBL: 1aTh 00y4aeMOMY apCceHall TUIIOBBIX IPHUEMOB JJIS PELICHUs
pa3NIMYHBIX 3aJad, MPU OTOM aKIEHT JeNaeTcsi Ha ycBOeHHE (OpMyIl, alropuTMOB, MPHUEMOB
pelIeHUsT MaTeMAaTH4eCKUX 3a/ad, BO3HUKAIOUIMX IIPU HCCIEIOBAaHMU IPUKIAJHBIX MpoOiIeM;
IPUOOpPETEHUE CTYJEHTAMM TBEPJBIX HABBIKOB PEILICHUS MaTEMaTHUYECKUX 3a7ad C JTOBEIECHUEM [0
IPAaKTUYECKH IPUEMIIEMOrO pe3yJsibTaTa M pa3BUTh Ha 3TON 0a3e JIOTMYECKOe U alrOpUTMHUYECKOE
MBILJICHHE; BBIpA0AThIBAHUE MEPBUYHBIX HABBIKOB MAaTEMAaTUYECKOTO HCCIEIOBAHMS MPHKIATHBIX
BOIIPOCOB U PAa3BUTh HEOOXOAMMYIO HHTYUIMIO B BONPOCAX MPWIOKEHUS MaTeMaTHKW;
BbIpabaThIBaHUE YMEHHSI CaMOCTOSTENbHO  pa3OupaThCsi B  MaTeMaTHMYeCcKOM  ammapare,
collepKalleMcsl B JIMTEPAType, CBA3aHHOW CO CIELUAIbHOCTBIO CTYIEHTA; YMEHHUE IIPU DPELICHUU
3aJa4 BEIOMPATh M UCIOJIH30BATH HEOOXOIMMBIE BHIYHCIUTEIbHBIE METOABI M CPEJICTBA.

2. Mecro mucuuniannsl B crpykrype OIIOII BO
I[I/ICIII/IHJII/IHa «MaTteMaTnKa 6a31/1pyeTcs1 Ha 3HAHUAX, IOJYUYCHHBIX B pPaMKax IMIKOJBHOI'O
Kypca MaTEMAaTUKHU nimn COOTBECTCTBYIOIIIHUX JUCHUITINH Cp€aHero HpO(i)eCCI/IOHaJ'ILHOFO
06pa3013aH1/191. I[I/ICHI/IHJII/IHa «MaTteMaTuka SBISCTCS O6HII/IM TCOPCTUICCKHUM U METOJ0JIOTHICCKHUM
OCHOBAaHHEM IJIA BCCX MATCMATHYCCKUX AUCHUILUIMH WU JUCHUIIINH, CBA3AHHBIX C MOJCIUPOBAHUCM
MH(POPMALMOHHBIX TporeccoB, Bxoasmmx B OITOIT 6akanaBpa mo npoduiito

3. [lnanupyemble pe3yabTaThbl 00y4eHH s M0 TUCHUILIHHE
[Tnaaupyemble pe3yabTaThl OOYYCHHS 1O TUCIHUIUIMHE, COOTHECCHHBIC C IUIAHUPYEMBIMH
pesynbratamu ocBoeHust OITOII (koMneTeHIUSIMHE U UHANKATOPaMH JTIOCTHXKEHUSI KOMIIETEHIINN )

dopMupyembie [Tnanupyemsbie pe3yabTaThl 00yUEeHUs 110 AUCIUIUINHE, B
KOMIICTCHIIUU (KOJ:[, COOTBETCTBUU C NHAUKATOPOM JOCTHKCHUSI KOMIICTCHI NN HaumeHoBaHue OLICHOYHOI'O
coJiepKaHne WHnukatop ToCTHXEHUS Pe3ynbraTel 00ydeHus 1Mo CpeacTaa
KOMITETEHIMH) KOMIETEHINH JICIUTIIIMHE
OIIK-3 Cnocoben OIIK-3.2 TemoHCTpUpYET 3HaTh OCHOBHBIE MOHATHUS U 3a/1a4u
HCTIONB30BaTh 3HaHUSI MAaTEMATHUKU, METObI MATEMaTHIECKOTO
HEeoOXoMMble HEOoOXOANMBIE ISl peIICHNUS aHau3a, aHAIUTHYECKON
MaTeMaTUYECKUE 3aj7a4 B 00J1acT! FeOMETPHH, JINHEHHOH 1
METOJIbI ISl pELIECHHUS npogeccHoHaTBHOM BekTopHOH anreopsr (OITK-
3amaq JIEATEITLHOCTH 3.2)
npodeccnoHambHOMI YMeTh penath TUTIOBBIE
JIeSITETIbHOCTH; IIPUMEPHI U 3aa4YH BBICIIEH
marematuku (OITK-3.2)




4. CTpyKTYypa H coepkaHne TUCHUILTHHbBI
OO01mmas TpyA0eMKOCTh TUCHUTUTHHBI COCTaBIseT 15 3aueTHbIx enunull, 540 4acos.

4.1. ®opma o0y4eHHsI: OUHAS
YpoBeHb 6a30BOro 00pa3oBaHusi: CpeHee ooIee.

Cpoxk o0yueHust 4r.

4.1.1. CTpyKTypa IMCHUNINHBI

KonrakTHas pabora
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1 Jluneitnas anre6pa 11418 20 Tunosoii pacuer
2 BekTopnas anredpa 112 1|2 5 Tunosoii pacuer
3 | Ananutuyeckasireomerpus | 1 | 4 | 4 10 Tunosoii pacuer
4 KomruiekcHble uncia 112 ]2 5 Tunosoii pacuer
5 | Maremarnuecknii anammz | 1 | 36 | 32 109,2 |  Twmosoii pacuer
Bcero 3a cemectp 306 | 48 | 48 6,8 | 0,35 | 149,2 9K3.(53,65)
6 MareMaTHYECKUI aHaAJIN3 2 | 32|48 121,8 Tunosoii pacter
Bcero 3a cemectp 234 | 32 | 48 52 (035 | 121,8 9K3.(26,65)
Utoro 540 | 80 | 96 12 | 0,7 271 80,3

4.1.2. CogepkaHue TUCUMILIMHBI

4.1.2.1. IlepeyeHnb JeKUMi
Cemectp 1
Pa3zoen 1. Jluneiinas aneebpa
Jlexknus 1.

Jluneiinas anredpa. OcHoBHBIE onpeaeneHns. OCHOBHBIC ACHCTBUS HAJl MaTPHUIIAMHU.
TpancnonnpoBanHas Matpuna. Onpenenurenu. HeBbiposkaenHas marpuia. ObpatHas MaTpHia.
basucHblit MUHOP MaTpullbl. Panr MaTpuibl. DKBUBaJIEHTHBIE MaTpullbl. Teopema o 6a3ucHOM
MuHope (2 Jaca).

Jlekuus 2.

CucreMpl TMHENHBIX YpaBHEHUH. MaTpU4HbBIN METOA PELIEHUSI CUCTEM YpaBHEHUH. MeToj
Kpamepa. Meton ["aycca.UccnenoBanue cuctem ypaBHeHH# o01iero Buia. CoOBMECTHBIE CUCTEMBI.
Omnpenenennsle cucreMsl. Teopema Kponekepa - Kanemu. OgHopoHas cucreMa ypaBHEHUI.
HerpuBuanbHass COBMECTHOCTb OJHOPOJHON CUCTEMHI (2 "aca).




Pa3zoen 2. Bexkmopuas aneebpa
Jleknus 3.

DneMeHTHl BeKTOpHOH anreOpsl. KomnaeapHbie BekTopsl. KoMImanapHbie BEKTOPEI.
JIuneitnplie oneparuu HaJ BekTopamu. CBolcTBa BeKTOpOB. bazuc. JInnelHas 3aBUCUMOCTh
BekTOpoB. Crucrema koopauHat. OpTOHOPMHUPOBAHHBIN Oa3uc. JInHEiHbIe onepanuy Hajl BEKTOpaMU
B KoopauHarax. CKalsipHOe IPOU3BEEHNE BEKTOPOB. BEKTOpHOE NMpon3BeAeHNE BEKTOPOB.
CwmenanHoe MPou3BeIeHHE BEKTOPOB (2 yaca).

Pazoen 3. Ananumuuecxas eeomempust
Jeknusda 4.

Cucrema KkoopAMHAT Ha MIOCKOCTU. OCHOBHBIE MPUIIOKEHUS METO/1a KOOPIMHAT Ha
iockocTH. [IpeoOpasoBanue cuctemMbl KoopAWHAT. JIMHUM HA TUIOCKOCTH. Y paBHEHUS NPSIMO Ha
wiockocTH. [Ipsimas nunus Ha iockoctu. OcHOBHBIE 3a7auu (2 yaca).

Jlekumus S.

JIuHUM BTOPOTO MOpsiAKa HA MIIOCKOCTH. OKPYKHOCTb. DiuUIC. POKYChl. DKCIEHTPUCHUTET.
Hupexrtpucel. ['unepbona. Dxcuentpucuret runepOoisl. Jupexkrpuce runepoosl. [lapaboina.
OO1ee ypaBHEeHUE JIMHUI BTOPOTO Mopsijika (2 yaca).

Paszoen 4. Komnnexchule yucna
Jlexnus 6.

Kommiekcusie uncna. Tpuronomerpudeckas popma uncina. JlecTBUs ¢ KOMILIEKCHBIMU
yrcnamu. ®opmyna Myaspa. Pemienne aByuieHHbIX ypaBHeHUl. [loka3aTenbHas QyHKIuUS C
KOMIUTIEKCHBIM TIoKa3atesieM. @opmyina Dittepa. [TokazarensHas popmMa KOMILUIEKCHOTO dncia (2
Jaca).

Paszoen 5. Mamemamuueckuii ananus
Jlexkuus 7.

MuoxectBa. @ynknun. CriocoOsl 3aganus GyHkmH, cBorcTBa Gynkmun.lIpenen pynkuun B
Touke. beckoHeuHo Manble 1 6eckoHeuHO Ooblne (YHKIHUU UX cBOWCTBA. OCHOBHBIE TEOPEMBI O
npenenax. [penen ¢pyHKIuu npu cCTpeMIeHUH apryMeHTa K 0eCKOHEYHOCTH. PackpbiTe pa3inuuHbIX
BUJIOB HEOTIPEIIICHHOCTEH (2 yaca).

Jleknus 8.

[Ipenen nocnenoBarensHocTU. Yncno e. 3amevaresnbHble npenensl. CpaBHEHHE OECKOHEYHO
ManbIX QyHKIMNA. DKBUBAJIEHTHbIE OECKOHEUHO Majible (pyHKIMU. HenpepbIBHOCTh PyHKIINY B
TouKe, Ha oTpe3ke. Knaccudukanus Touek paspoiBa (2 yaca).

Jlekums 9.

[TonsiTHe npou3BOIHON (DYHKIIMHU, €€ TeOMETPUUECKU U MeXaHndeckuit cMmbici. [IpaBuiia
mudepennponanus. [IpousBonnas oOpaTHOHM U cnoxHOM QyHkuuu. Jlorapupmuyeckoe
muddepenimponanue (2 yaca).

Jlekuus 10.

Juddepennunan u ero npuMeHeHHE B IPUOIMKEHHBIX BhIYMcIeHusX. [Ipon3BoaHeie u
muddepeHnmansl BeICIIKUX nopsakos. @opmynsl Teitnopa u MakiopeHa (2 yaca).
Jlexnus 11.

JlokxanbHelii 3kcTpemMyM. Teopembr @epma, Pomrs, Kowmmn. [Ipasuno Jlonurass.
HccnenoBanue (GyHKIIMM HAa MOHOTOHHOCTB M 9KCTpeMyM. HampasiieHue BBITYKIOCTH rpaduka
GbyHKIIMH, TOUYKH nepernda. AcuMntorsl. OOmias cxema ucciaea0Banns QyHKIUU U IIOCTPOEHHE
rpaduka (2 yaca).

Jlexkuus 12.

WuTterpansaoe ucuncienue. [leppoodpasnas pynkius. HeorpenenenHslit MHTErpait.
CaolicTBa HeompeaeaeHHOro nuTerpaia. Tabmua ocHOBHBIX HHTErpajoB. HemocpeacTsennoe
uHTerpupoBanue. Criocod noacranoBku. MHTerpupoBanue 1o yactaM (2 yaca).

Jleknus 13.

HekoTopsle cBeieHNS U3 TEOPUH MHOTOWIEHOB. Pa3iioxkeHne MHOrousaeHa Ha MHOKuTenu. O
KpPaTHBIX KOPHAX MHOTOWIEHA. Pa3nokeHrne MHOrOWwIeHa Ha MHOXKUTENH B CIIy4ae KOMIUIEKCHBIX
KOpHe# (2 yaca).



Jlexuus 14.

HNHuTerpupoBanne sneMeHTapHBIX Apooeit. PexyppentHas dpopmyna. MHTerpupoBanue
panroHanbHBIX (GYHKIMNA. IHTErpupoBaHue pallMOHANBHBIX Apo0eil. MeTon HeonpeaeneHHbIX
ko3 urmeHToB. MeTo 1 MPOU3BOJIBHBIX 3HAYCHUH (2 yaca).

Jlekuus 15.

WHuTerpupoBanue TpUroHOMETpUUYECKUX (YHKIMNA. YHUBEpcalbHas TPUTOHOMETpUYECKast
nojicTaHoBKa (2 yaca).
Jlexuus 16.

WuTerpupoBanue uppanroHaibHbIX GyHKIMH. bBunoMunansueie quddepenunans.
Tpuronomerpuueckas noacraHoBka. [logcranoBku Diinepa. Meroa HeonpeaeIeHHbIX
K03 uureHToB. MIHTErpassl, He BEIpaKaroOIIUeCs yepe3 ieMeHTapuble GyHKun (2 yaca).
Jlexuus 17.

Onpenenennsblii uaTerpai. Materpansuas cymma. Mnterpupyemas Gpynkuusi. CBoiicTBa
ornpeneneHHoro uHrerpaia. Teopema o cpenneM. O6001eHHas TeopemMa 0 cpeiHeM. Beruucienue
ompezeneHHoro uarerpaita. Teopema HproTona - JleliOHMIIa. 3aMeHa TEPEMEHHBIX B ONIPEICIICHHOM
uHTerpaie. MHrerpupoBaHue no yactsm (2 yaca).

Jlekuus 18.

Hecob6cTBenHble MHTErpanbl. AGCONIIOTHAS CXOIMMOCTh UHTerpaiia. IHTerpan oT pa3pbIBHON
¢yHkuu (2 yaca).
Jlexuus 19.

Haxoxnaenue momanei miockux ¢uryp. Haxoxaenue miomnann KpuBOJIMHEHHOTO CEKTOPA.
Beruucnenue JuinHbl 1yru KpuBoi. Beranciaenne 00beMOB Tel MO MONEPEUHbIM CEUCHUSIM.
Brruucnenue o0beMoB Ten Bpamienus. [Inomans moBepxHocTu Tea BpameHus (2 yaca).

Jlexuus 20.

[TonaTHe QYHKIIMN HECKOJIBKUX MTEPEMEHHBIX, IPEAeT, HENPEPHIBHOCTh, YACTHBIC
npousBojHbIe. [TonHoe mpupaienue u nonuelii quddepennnan. AnddepeHunpoBanue ClioxHbIX
¢byukuuit. luddepenunponanre HessBHbIX QyHKUUH (2 yaca).

Jekmnnua 21.

YacTtHble pou3BOIHbIE U AU(depeHLInabl BEICIIUX MOPSIKOB. ['paiveHT U Mpou3BOAHAS 10
HanpasyieHuto. JkcrpemyMbl @HII. YcnoBHel sxcTpemyM. Meton MHOxkuTeneit Jlarpanxa. [louck
ONTUMAJIBHBIX pelIeHui (2 Jaca).

Jekmnusa 22.

OO6bIkHOBeHHbIE U depeHnnanbHble ypaBHeHUs. OCHOBHBIE onpeaeneHus. CBoiicTBa
obmero pemtenus. Teopema Kommu. MHTerpansnslie kpusbie. Ocoboe pentenue. {uddepennmanbaolie
ypaBHEHUS MEPBOTO MOpsiika. YpaBHeHUs Buaa y' = f(X). YpaBHeHUs ¢ pa3IestomuMHICs
nepeMeHHbIMH (2 Jaca).

Jlekumus 23.

OpnHOpOoHBIE ypaBHEHUS. Y paBHEHUS, IPUBOAAIINECA K OAHOPOAHBIM. JINHENHbIE
ypaBHeHus. Meton bepnymm. Meron Jlarpanka (2 gaca).
Jlekuusn 24.

VYpasuenue bepnymim. YpaBHenus B nonHbix quddepennnanax. YpasHenus Jlarpanxka u
Knepo. 'eomerpuueckast uHTeprpeTanus pemeHnii AudQepeHnnanbHoro ypaBHeHHs IEPBOro
nopsiaka. [lone nanpasienuii. M3okmunbl. YncneHHble MeTo bl perieHus quddepeHanbHbIX
ypaBHeHui. Metop Oiniepa. Jlomanas Oiinepa. YTouHeHHbIN MeTo Dinepa. Merton Pynre - Kyrra
(2 gaca).

Cemectp 2
Paszoen 6. Mamemamuueckuii ananus
Jlekuus 25.

Juddepenunanbaple ypaBHEHHS BBICIINX HOPSIIKOB. Y PaBHEHUS, TOMYCKAIOIINE TOHKEHUE
nopsiaka. YpaBHeHus Buaa y(n) = f(x). YpaBHEeHuUs, HE coAepKaIIne SBHO NICKOMON (DYHKITUU U e
IIPOM3BOJHBIX 10 MOPsAKA N-1 BKIFOUYNUTENBHO. Y paBHEHUS, HE COACPIKALLUE IBHO HE3aBUCUMON
nepeMeHHoil (2 yaca).



Jlekuus 26.

Jluneiinbie nuddepeHmanbHbIe YpaBHEHUS BBHICIINX MOPSAKOB. JINHEHHBIE OTHOPOIHBIE
g depeHIraIbHbIe YpaBHEHHS ¢ IPOU3BOIBHBIME Kodddurmentamu. CTpyKTypa o0miero
pemenus. @yHnaMmeHTanbHas cucteMa pereHuii. Onpenenurtens Bponckoro. Obiee pemneHne
JMHEWHOTO OJTHOPOJHOTO U (HepeHINaTFHOTO YPaBHEHUsI BTOPOTo Nopsiaka. JInHeinbie
OJIHOpOJHbIE U (depeHInalIbHbIE YPABHEHUS C TOCTOSIHHBIMU KO3 QHUIIMEHTaMHU.
XapakTepuCTUYECKUII MHOIOWIEH U XapaKTEPUCTUYECKOE ypaBHEHNUE (2 yaca).

Jlexuus 27.

JIuneiinble HEOHOPOIHBIE MU (hepeHIInaNbHbIe YPAaBHEHHS C ITPOU3BOIBHBIMU
K03 uurenTamMmu. Mero Bapualiiy IpOU3BOJILHBIX TOCTOSIHHBIX (2 yaca).

Jlekuus 28.

JIuneliHble HEOAHOPOIHBIE MU HepeHInaIbHBIE YPABHEHUS C TOCTOSIHHBIMU
K03 pHIIMEHTaMHU U TIPaBOM YaCThIO CIIEIMATFHOTO BUAa (2 yaca).

Jlexuus 29.

HopmarnbsHbie cucteMbl 00OBIKHOBEHHBIX AudepeHnnanbubix ypaBaeHuil. Hopmanbabie
CUCTEMBI JIMHEHHBIX OJTHOPOIHBIX AU(PepeHInaNbHbIX YPABHEHUH ¢ HOCTOSHHBIMU
ko3 unmentamu (2 gaca).

Jlexuus 30.

Kparnsie unTerpansl. /[BoiiHbIE HHTETPAJIBL. Y CIIOBHS CYLIECTBOBAHUS JBOMHOIO HHTErPAJIa.
CaolicTBa ABOWHOTO MHTErpaja. Beruncienue 1BOWHOTO HHTErpana (2 Jaca).

Jlekuus 31.

3aMeHa nepeMeHHbIX B JIBOWHOM MHTerpaie. Slkoouan. /[BoiiHOM nHTErpai B MOJSPHBIX
KoopAuHaTax (2 Jaca).

Jlexuusa 32.

TpoitHoli nHTErpail. 3aMeHa NepeMEHHBIX B TpOIHOM uHTerpane. Llununapuyeckas cucrema
koopauHat. Cdepudeckas cucreMa KoopAuHar (2 yaca).

Jlekuus 33.

I'eomerpuueckue U pu3NUYECKUE NPUITOKEHUS KPAaTHBIX MHTETpasioB (2 yaca).
Jlexuusn 34.

Panel. OcnoBHble onpenenenus. Cpoiicta psaos. Kpurepnii Komm. Psagsl ¢
HeoTpulaTeabHbIMU wieHaMu. [Ipusnak cpaBHenus. [pusnak JlanamOepa. [IpenenbHblii mpu3HaK
HanamOepa. [Ipuznak Komu. UnTerpansabiit npusHak Komm (2 gaca).

Jlekuus 35.

3HaKkonepeMeHHble psibl. 3Hakouepenyoumecs psaabl. [Ipusnak JleitOnumna. AdcomoTHas u
yclioBHas cxoauMocTh paoB. [Ipu3nak [{anambepa n Komm 11t 3HaKonepeMeHHbIX PSAIOB.
CaotiicTBa aOCONIOTHO CXOASIIUXCS pAI0B (2 yaca).

Jlekuus 36.

@OyHKIMOHANBHBIE TOCIe10BaTeNbHOCTH. O0IaCTh CXOAUMOCTH. DYHKIIMOHAIBHBIE PSIBL.
Kpurepuit Komm paBHomepHo# cxoaqumocTu. [Ipusnak Benepmrpacca. CBolicTBa paBHOMEPHO
cxoaaumxcs pano. Crenennsie paasl. Teopemsl Abens. Paanyc cxogumoctu. [leiictBus co
CTENeHHbIMU psasiaMu. Pa3noxenne pyHKUN B cTeNeHHbIE psbl (2 yaca).

Jlekuus 37.

JleiicTBUs co cTeneHHbIMU psigamu. Pasnoxenue GpyHKIui B cTeneHHble psaasl. Hekoropbie
IIPUJIO’KEHUS CTENEHHBIX PSAAOB (2 yaca).

Jlexnus 38.

[TpubnuxeHHOe BbIUMCIICHUE 3HAYeHUH (PYHKIIUH, OTIPEICTICHHBIX HHTErPAJIOB, PEeLICHHUE
muddepeHIManbHbIX ypaBHEHUH (2 yaca).
Jlekuus 39.

Psnpr @ypre. Tpuronomerpuueckuit psia. Koapdumuentsr @ypoe. JlocTaTounbie mpu3Haku
paszioxumoctu B psin Pypse (2 yaca).
Jlekuus 40.

Paznoxenue B psag @ypwe Henepuoauueckoil pynkiuu. Psg @ypbe Ui YeTHBIX U HEUYETHBIX
byakuuid. Psig @ypbe 115 GyHKIMHE MPOU3BOJIBHOTO Tieproa (2 yaca).



4.1.2.2. IllepeyeHb NPAKTHYECKUX 3AHATHH

Cemectp 1
Paszoen 1. Jluneiinas ancebpa
IIpakTHyeckoe 3ansaTHe 1

Jluneiinas anreOpa. JlelicTBus Haa MaTpuiiamMu. TpaHCIIOHMPOBAHHAS MATPUIIA.
Onpenenurenu (2 yaca).
IIpakTnyeckoe 3ansiTue 2

Hessipoxnennast Matpuna. O6patHas MaTpuna. basucHelii MUHOP MaTpuIlbl. PaHr MaTpuiisl
(2 gaca).
IIpakTHyeckoe 3ansiTHe 3

CucreMbl TMHEUHBIX YpaBHEHHI. MaTpUYHBII METO/ PEILICHUSI CUCTEM ypaBHEHU. MeTon
Kpamepa. Meton ["aycca (2 yaca).
IIpakTnyeckoe 3ansitue 4

Hccnenoanue cucreM ypaBHeHU# obmiero Bujaa. CoBMecTHBIE cucTeMbl. OHOpOTHAS
cucTtema ypaBHeHU. HeTpuBuaabHas COBMECTHOCTh OJTHOPOAHOM CHCTEMBI (2 yaca).
Pazoen 2. Bexkmopnas ancebpa
IIpakTH4yeckoe 3aHsiTHe S

DneMeHThl BEeKTOpHOH anreOpsl. JInHeliHble onepanuu Hal BeKTopaMu. JInHeliHas
3aBHCHUMOCTH BEKTOPOB. JInHelHbIe onepaluu HaJl BEKTOpaMu B KoopauHarax. CkaisipHoe
IIPOU3BE/IEHNE BEKTOPOB. BekTopHOe npousBeeHne BEKTOpoB. CMelIaHHOE IPOU3BEIEHNE BEKTOPOB
(2 gaca).
Pazoen 3. Ananumuueckas ceomempust
IIpakTuyeckoe 3ansiTue 6

Cucrema KOOpAMHAT Ha MII0CKOCTU. OCHOBHBIE MPUIIOKEHHSI METO/1a KOOPJMHAT Ha
wiockocTH. [IpeoOpasoBanue cuctembl KoopAUHAT. JIMNHUM HA TIIOCKOCTU. Y paBHEHUS MPSIMON Ha
miockoctH. [Ipsmast muuaus Ha mnockoct. OCHOBHBIE 3a/1auu (2 yaca).
IIpakTH4yeckoe 3ansTue 7

JIuauM BTOpOrO nopsaka Ha miaockocTu. OKpyKHOCTh. Dmunc. @oKychl. DKCHEHTPUCUTET.
Hupextpucel. 'nnep6omna. DxkcueHTpucuTeT runepoosnsl. upextpucs! runepooisl. [Tapadona.
OO6miee ypaBHEHHE TUHUN BTOPOTO Mopsiaka (2 yaca).
Pazoen 4. Komnaexcuule uucia
IIpakTHyeckoe 3ansitue 8

KommnekcHble uncna. Tpuronomerpuueckas popma uncia. J{edcTBUS ¢ KOMIIEKCHBIMU
yncinamu. ®opmyna Myaspa. Perenne nByuneHsbix ypaBHeHui. [loka3atenbHas GyHKIus ©
KOMILIEKCHBIM MoKa3areneM. Gopmyna Diinepa. [lokazaTensHas GpopMa KOMIIEKCHOTO yncia (2
yaca).
Paszoen 5. Mamemamuueckuil ananus
IIpakTHyeckoe 3ansitue 9

@Oynkiun. CriocoOs! 3a1anust yHKIMH, cBoWcTBa (GyHKIMH (2 yaca).
IIpakTuyeckoe 3ansaTue 10

IIpenen ¢pynkuuu B Touke. beckoneuno mansie 1 OeckoHedHo Oonbime QyHKiuu. [Ipenen
(GYHKIMY MpU CTPEMJIEHUH apryMeHTa K 0€CKOHEUHOCTH. PacKkppiTHe pa3inyHbIX BUI0B
HeomnpeaeneHHocTel (2 yaca).
IIpakTnyeckoe 3ansiTue 11

[Ipenen nocnenoBarensHocTU. Yucso e. 3amedarenbHble Ipeaensl (2 yaca).
IpakTnyeckoe 3ansitue 12

CpaBHeHue 0ECKOHEYHO MaJIbIX (PYHKIMH. DKBUBaJICHTHbIE O€CKOHEUHO Mable (pyHKIH (2
qaca).
IIpakTyeckoe 3ansaTHe 13

HemnpepsiBHOCTH pyHKITMHN B TOUKe, Ha oTpe3ke. Kimaccudukarus Touek paspoiBa (2 gaca).
IIpakTH4eckoe 3ansaTHe 14

[TpouzBognas pyukmuu. [IpaBuna quddepennmporanus. [IponsBoaHas 0OpaTHON U CIOKHOM
¢yukuuu. Jlorapupmuueckoe nuddepennuponanue (2 yaca).



IIpakTH4eckoe 3ansaTHe 15

Juddepenunan u ero npuMeHEeHUE B IPUOIMKEHHBIX BhIUMCIIEHUAX. [Ipon3BoHbIE U
muddepeHmansl BICIUX nmopaakos. @opmyisl Teittopa 1 MakinopeHna (2 yaca).
IpakTnyeckoe 3ansiTue 16

JlokanbHbI 5KcTpeMyM. MccnenoBanne GyHKIIMY HA MOHOTOHHOCTD M 9KCTPEMYM.
Hanpasnenue Boinykioctu rpaduka GyHKIuu, Touky neperuda. Acumntorsl. O61mas cxema
uccnenoBanus (QyHKIMU U TOCTpoeHue rpaduka (2 gaca).
IIpakTnyeckoe 3ansitue 17

Heomnpenenennsriii naterpan. Henocpencrsennoe uarerpupoanne. Criocod mocTaHOBKH (2
yaca).
IIpakTnyeckoe 3ansaTue 18

HNHuTterpupoBanue mo yactsam (2 yaca).
IIpakTnyeckoe 3ansaTue 19

HNHTerpupoBanue 3aeMeHTapHBIX ApooOeit (2 yaca).
IIpakTuyeckoe 3ansaTue 20

WuTerpupoBanue pauMoHaabHbIX QyHKIMHA. IHTerpupoBanue palmoHaibHbBIX APOOEH.
Mertox HeomnpeneneHHbIX Kod(hdurenToB. MeToa mpou3BOJIbHBIX 3HaYCHHH (2 Jaca).
IIpakTnyeckoe 3ansiTue 21

WuTerpupoBanue TpUroHOMeTpuieckuX GyHKIUN. YHUBEpCcalbHAs TPUTOHOMETPpUYECKast
mojicTaHoBKa (2 yaca).
IIpakTuyeckoe 3anaTHe 22

WuTerpupoBanue uppanuoHaibHbIX GyHKIMH. buHoMuHanbHbie auddepennnans.
Tpuronomerpuueckas nojacraHoska. [logcranoBku Ditnepa. MeTo Heonpe1eneHHbIX
koadduimenToB. HTErpaibl, He BhIpaxarolrecs yepes dJeMeHTapHbie GyHKIuY (2 Jaca).
IIpakTnyeckoe 3ansaTHe 23

OnpeneneHsblil uHTErpan. Berancienue onpeneneHHoro narerpana. Teopema HeroToHa -
JleitOHu1a. 3aMeHa MEpEeMEHHBIX B ONpeIeICHHOM UHTerpasie. MHTerpupoBanue 1o yactsm (2 gaca).
IIpakTH4eckoe 3ansaTHe 24

HecoOcTtBenHbIe nHTErpansl. AOCOIOTHAsA CXOAUMOCTh HHTerpana. iaTerpai ot pa3pbIBHOI
¢byHkuuu (2 yaca).
Cemectp 2
Paszoen 6. Mamemamuueckuii ananus
IIpakTHyeckoe 3ansaTHE 25

[TpubnnxeHHOe BHIUMCIIEHUE ONPEAETICHHOr0 nHTerpaia. @opmyiia IpsMOyTroJbHUKOB.
®dopmymna tpanenuii. Dopmyna napados (Cumncona) (2 yaca).
IIpakTyeckoe 3ansaTue 26

Haxoxnaenue miomaneit miockux guryp. Haxoxnenue miomaay KpUBOJIUHEHHOTO CEKTOPA.
Boruncnenue 1MHbBL 1yru KpUBOi. Beruncienre 00beMOB T 110 MONEPEUYHbIM CEUCHUSIM.
Brruncnenne o6beMoB Tel BpaiieHus. [lnomaas noBepXxHOCTH Tena BpaueHus (2 Jaca).
IIpakTyeckoe 3ansaTue 27

OYHKIMH HECKOJIBKUX MEPEMEHHBIX: MPEJies, HEMPEPhIBHOCTh, YaCTHBIE TPOU3BOIHBIE.
[TonHoe npuparienue u noiaHsli auddepenuan. YactHele Mpou3BoaHbIE U AU} epeHIInaTbI
BBICHINX MOPSAKOB (2 yaca).
IIpakTHyeckoe 3ansaTHe 28

I'paguent u npousBoHas 1o HanpasieHuo. JuddepenimpoBanue HesIBHBIX QYHKIIHM.
Oxcrpemymsl @HII. VcnoBHslil akcTpemyM. Meton mHoxuTenei Jlarpanxka. [lonck ontuManbHbIX
peuieHuit (2 yaca).
IIpakTH4eckoe 3ansaTHe 29

OO6wikHOBeHHBIE MU depeHInanbabie ypaBHeHus. JuddepeHnnanbubie ypaBHEHHs TIEPBOTO
nopsiaka. YpaBHeHus Bua y' = f(x). YpaBHeHUs ¢ pa3IensonuMIcs epeMeHHbIME (2 Jaca).
IpakTnyeckoe 3ansitue 30

OpnHOpoaHBIE ypaBHEHUS. Y paBHEHUS, IPUBOASAIINECS K OTHOPOAHBIM (2 yaca).
IIpakTnyeckoe 3ansiTue 31

JIuneiinsle ypaBHeHus. Meton beprymnu. Meron Jlarpanxa. Ypasaenue bepnysu (2 gaca).



IIpakTH4eckoe 3ansaTHE 32

VYpaBuenus B nonHbix quddepennnanax. Ypapaenus Jlarpamxka u Knepo. [Tome
HarnpaBieHuid. M3okiunel (2 yaca).
IIpakTnyeckoe 3ansitue 33

Juddepernunanbable ypaBHEHHS BBHICIIUX MOPSAKOB. Y paBHEHHUS, IOMYCKAIOIINE TOHUKEHUE
nopsiika. YpapHeHus Buaa y(n) = f(x). YpaBHeHus1, HE coieprKaliue SBHO HCKOMOW (DYHKIIMH H €€
IIPOM3BOJHBIX /10 MOpPsAKa n-1 BKIIIOUNUTENBHO. Y paBHEHUS, HE COIEp KALLUE SIBHO HE3aBUCUMOM
nepeMeHHoM (2 Jaca).
IIpakTHyeckoe 3ansaTHe 34

JIuneiinsle nu¢depeHuanbHble YpaBHEHUS BBICIINX NOPAIKOB. JIMHEHHbIE OHOPOIHBIE
g depeHaIbHbIe YpaBHEHHS ¢ IPOU3BOIBHBIME Koddurmentamu. CTpyKkTypa o0miero
pemenus. @yHnameHTanbHas cucteMa pemenuii. Onpenenurtens Bporckoro. Ooiee peneHne
JMHEWHOTO OJTHOPOJHOTO U (hepeHINaTFHOTO YPaBHEHUsI BTOPOTO Nopsiika. JInHeiHble
OJIHOpOJHbIE MU (depeHInaIbHbIE YPABHEHUS C TOCTOSIHHBIMU KO3 (QHUIIMEHTAMHU.
XapakTepuCTUYECKUII MHOIOWIEH U XapaKTepUCTUYECKOE ypaBHEHNUE (2 yaca).
IIpakTnyeckoe 3ansitue 35

JIuneiitnblie HEOAHOPOIHBIE MU (DepeHIInaNbHBIE YPAaBHEHHS C ITPOU3BOIBHBIMU
ko3 uurenTamMmu. Merto Bapualiii IpOM3BOJILHBIX TOCTOSIHHBIX (2 yaca).
IIpakTuyeckoe 3ansaTHe 36

JIuneliHble HEOHOPOIHBIE MU DepeHInaIbHbIE YPABHEHUS C TOCTOSIHHBIMU
K03 pHUIIMEHTaMHU U TIPABOM YaCThIO CIIEIMATFHOTO BUa (2 Jaca).
IpakTnyeckoe 3ansiTue 37

HopmarnpsHbie cucTeMbl 00BIKHOBEHHBIX AU epeHnnanbupix ypasHeHuil. HopmanbHbie
CUCTEMBI JIMHEHHBIX OJTHOPOIHBIX AU(PepeHInaNbHBIX YPABHEHUH ¢ OCTOSHHBIMU
ko3 unmentamu (2 gaca).
IIpakTyeckoe 3ansaTue 38

YucneHnHble METOIbI pelieHus AuddepeHnnanbHbiX ypaBHeHnn. Meton Diinepa. Jlomanas
Olinepa. YTouHeHHbIN MeTon Ditnepa. Meroa Pynre - Kyrra (2 yaca).
IIpakTuyeckoe 3ansaTue 39

JIBOoHBIE UHTETpaJIbl. BhIuKCIIeHHe IBOMHOIO UHTErpasa. JJBOMHON UHTErpal B MOJIAPHBIX
KoopauHarax (2 yaca).
IIpakTyeckoe 3ansaTue 40

TpoitHoli uHTErpai. 3aMeHa NepeMEeHHBIX B TpOHOM uHTerpane. Llunnnapuueckas cucrema
koopauHat. Cdepudeckas cucreMa KoopAuHar (2 gaca).
IIpakTuyeckoe 3ansaTue 41

I'eomerpuueckue U pu3NIECKUE NPUITOKEHUS KPAaTHBIX MHTETpajioB (2 yaca).
IIpakTHyeckoe 3ansaTHE 42

Psanpl. Psnbl ¢ HeoTpunatensHbiME wieHamu. [Ipusnak cpaBuenus. [Ipusnak JanamoOepa.
[Ipenenbusiii mpusHak Jlamam6epa. [Ipuznak Komm. MaTerpansubiit npusnak Komm (2 gaca).
IIpakTHyeckoe 3ansaTe 43

3HakonepeMeHHbIe psiibl. 3HaKouepenyromuecs psaasl. [pusnax Jleltonuma. A6contoTHas u
yCIOBHas cXoaAuMocTh psafoB. [pusnak lanamGepa u Ko 1715 3HaKONIepeMEeHHBIX PSI0B.
CBoiicTBa aOCOTIOTHO CXOAITUXCS psAIoB (2 yaca).
IIpakTH4eckoe 3ansaTHe 44

OyHKIMOHANBHBIE MOCe10BaTeNbHOCTH. O01acTh cX0AUMOCTH. DYHKIIMOHATbHBIE PSJIBI.
Kputepuii Komm paBHomepHo# cxoaumoctu. [Ipusnak Beliepmtpacca. CBoiicTBa paBHOMEPHO
cxonsamuxcs psgoB. CteneHHsie psaasl. Teopembl AGens. Paanyc cxonumoctu. JlecTBus co
CTETIEHHBIMU psifaMu. Pa3noxxeHnue QyHKIUI B cTeneHHbIe paabl (2 yaca).
IIpakTnyeckoe 3ansitue 45

JleWicTBUS CO CTeNeHHBIMU psiiaMu. Pasnoxxenne pyHKuuid B creneHHble psaabl. HekoTopbie
MIPUJIOXKEHUST CTETICHHBIX PSAIOB (2 Jyaca).
IIpakTHyeckoe 3ansaTHe 46

[TpubnuxkeHHOe BBIUNCIIEHUE 3HAYCHUI (DYHKIINH, ONPEACICHHBIX HHTETPAIOB, pEIICHUE
nuddepeHIraIbHbIX ypaBHEHUH (2 yaca).



IIpakTyeckoe 3ansaTue 47

Psnpr @ypre. Tpuronomerpuueckuii psa. Kosddurmmentsr @ypoe. locTrarounbie mpu3sHaku
paszioxumoctu B psia Pypse (2 yaca).
IpakTnyeckoe 3ansiTue 48

Paznoxenue B psag @ypre Henepuoandeckoi GyHkuuu. Psag @ypre 11t 4eTHBIX M HEYETHBIX
byakuuid. Psig @ypbe 115 GyHKIHH MPOU3BOJIBHOTO Tieproa (2 yaca).

4.1.2.3. IlepeueHnb 1a00paTOPHBIX PadoT
He mianupyercs.

4.1.2.4. IlepeyeHb TeM U y4eOHO-MeTOANYECKOE O0ecIedeHue CAMOCTOATEIbHOM

padéoTbI

IlepeueHb T€M, BHIHECEHHBIX Ha CAMOCTOSITEIILHOE U3yUEHUE!
. ObparHas marpuna. Panr matpuus.
. Pemenuie npousBoIbHBIX CUCTEM ypaBHEHUNH. COBMECTHBIE CUCTEMBI.
. Teopema Kponekepa - Kanesnnu.
. OnHOpOIHAs cucTeMa ypaBHEeHUN. HeTpuBuaabHas COBMECTHOCTh OJTHOPOJIHON CUCTEMBI.
. [IpssmoyronbHast cucrema koopauHar. [lonspHas cuctema KoopAuHaT.
. Paznnunble BUABI ypaBHEHUHN IIPSAMOU.
. Kanonnueckue ypaBHeHUs KpUBBIX BTOPOTO MOPSAKA.
. Pemenue 1By4neHHBIX YPaBHEHUIA.
. @yHKIMS: CTIOCOOBI 331aHusl PYHKIIUH, CBOMcTBA PyHKIMU. OOIacTh onpeaenacHus QyHKIIH.
. IIpaBuita packpbITHE pa3IU4HbIX BUJIOB HEONPEIECICHHOCTEH.
. beckoneuno mainsie u 6eckoHeYHO OoJbIMe (YHKIIMU M UX CBOMCTBA.
. OcHOBHBIE TEOPEMBI O IIpeeax.
. 3ameuaTeNbHbIE MPEeIbl.
. CpaBHeHUE 0ECKOHEYHO MaJIbIX (DYHKIIHIA.
. HenpepwiBHOCTH QyHK1nu. Knaccudukanus Touexk pa3pbiba.
. Onpenenenue npou3BogHON GyHKIMU. ['eoMeTpruUecKnii 1 MEXaHUYECKUN CMBICI TIPOU3BOTHOM.
. [Ipon3BoiHas 0OpaTHON U CIOKHOW (DYHKIIMU.
. JlJorapupmuueckoe nuddepeHuupoBaHue.
. Auddepennnan u ero npuMeHeHHEe B PUOIMKEHHBIX BBIUMCICHUSIX.
. [Ipon3BosiHbIe U T HepeHIHaIbl BBICIIUX TOPSIKOB.
. ®opmynsl Telnopa n MakiopeHa.
. [IpaBuio Jlonurans.
. [lonsiTre nepBo0Opa3HON U HEONPEIEIEHHOTO HHTETpaa.
. IlonsTHE ONpENENIEHHOr0 NHTErpaja Kak Ipeieia UHTErPalbHbIX CyMM.
. OCHOBHBIE CBOMCTBA OMPEIAEIECHHOIO0 HHTErpaJIa.
. @OpMyIIBl OLICHKH OIIPENETIECHHBIX MHTEIPaJIOB.
27. HecoOCTBEHHbBIE UHTETPATIBI.
28. OyHKINN HECKOJIBKUX NIEPEMEHHBIX.
29. YacTHble IPONU3BOHBIE.
30. ITomHOE MpupalieHre 1 noaHbIi auddepeHua.
31. YactHble npou3BoaHbIe U AU depeHIInaIbl BHICIINX MOPSAKOB.
32. I'pagueHT ¥ MPOU3BOIHAS 10 HAIIPABIICHUIO.
33. Okctpemymbl @HII. YcnoBHbIN S5KCTpeMyM.
34. 3apaua Kommu. Teopema Komu aist nuddepeHnuanbHbIX ypaBHEHHH.
35. luddepennmanbabie ypaBHEHUS IIEPBOTO MOPSIIKA.
36. JIuneiinsle nudhepeHnaibHble YPaBHEHUS BBICIINUX TTOPSIKOB.
37.  Jluneiinbie ONMHOpONHbIE U depeHInaNTbHBICE  YpPaBHEHUS  BBICIIMX  IOPSJIKOB.
DyHIaMEHTAIbHASL CUCTEMA PELLIECHUN.
38. JIuneitabie HeogHOPOAHBIC AU DepeHIIaTbHbIE YPABHEHHS BBICIIIUX TTOPSIKOB.
39. Yucnossle paasl. HeoOxoaumplil mpu3Hak cXoquMocTH. JlocTaTouHble MPU3HAKU CXOIUMOCTH.
40. 3HaKonepeMeHHbIE psiibl. 3HAKOUEPETYIOIIHUECS PSIbI.
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41. AGconroTHAs U YCIOBHAsI CXOJUMOCTb PS/I0B.
42. CteneHHbIE pSabL.
43. Paabt Oypre.
44. Psin dypbe ni1s YSTHBIX U HEYCTHBIX ()YHKIIHA.
45. Psin @ypbe st GyHKIUU POU3BOIBHOTO MIEPUOJIA.
Jlis caMoCTOSITENbHOM PAa0OThl MCHOJB3YIOTCS METOAMYECKHE YKa3aHHUS [0 OCBOCHUIO
JUCLUIUIMHBI U U3/IaHUS U3 CIMCKA PUBEJCHHON HM)KE OCHOBHOM U TOTIOJIHUTEIbHON JIUTEPATYPBHI.

4.1.2.5. IlepeyeHb TeM KOHTPOJIbHBIX padoT, pedepartos, TP, PI'P, PIIP

He nianupyercs.

4.1.2.6. IlpumepHbIii IepeYeHb TeM KyPCOBBIX padoT (IIPOEKTOB)
He mianupyercs.

5. O0pa3oBare/ibHbIE TEXHOJIOTHHU

B mnmponecce MU3YUYCHUA  OUCHUIIIIMHBI "MaremaTuka" MMPUMCHAIOTCA  KIIACCHUYCCKHEC
JICKITMOHHBbIC 06p330BaTCJII)HBIe TCXHOJIOTMH, Ha MNpPaKTHUKaX HNPHUMCHANOTCA HHIAWBUAYAJIbHBIC U
IPYIIIOBBIE TEXHOJIOTHH MPETIOAaBAHUS ; UCTIONb3YETCS KOHTAKTHASI TEXHOJIOTHS, pa300p KOHKPETHBIX
CHTyaHHﬁ, ACJIOBBIC HWI'PbI, AUCITYT. HpenonaBaTeneM 0003HayaeTcs npo6neMa, KOTOpasa 3aTcM
obcyxmaercs, pemaercs. Pe3ynbrar u XoA pEIICHHS JEMOHCTPUPYIOTCS C HCIOJIb30BAHUEM
MYHBTHMCﬂHfIHOfI TCXHHKU. I/ICHOHBS}/CTCH TAKIKE CaMOCTOATCIIbHOC PCHICHUC YHAIIIUMHUCA THUIIOBBIX
3a7a4 U IIPUMEPOB.

6. OneHouyHbIE CpeacTBa AJs TEKYIIEIo KOHTPOJIsSA yCII€BaA€EMOCTH,

HpOMC)KyTO‘-IHOﬁ aTTeCTallui Mo uTOoraM OCBOCHHUA JUCHMUIIJINHBI.
q)OHI[BI OLICHOYHLIX MaTCpHaJIOB (CpC,Z[CTB) MPUBCACHLI B IIPHUJIOKCHUU.

7. YueOHO-MeTOAMYECKOE U MH(OPMAIIHOHHOE 00ecrieYeHne JUCIUILIUHBI.

7.1. OcHOBHAas1 y4eOHO-METOAMYECKAS JIUTEPaTypa M0 AMCUHUILIMHE

1. I'myxoB, B. A. Kypc Beicuieit marematuku. B 2-x tomax. T.I : yueOnuk / B. A. I'myxos, I
A. Koros, O. B. KoroBa. — MakeeBka : JloHOacckasi HallMOHaJIbHAs aKaJeMHs CTPOMTEIbCTBA U
apxutektypsl, 9bC ACB, 2020. — 566 c. - https://www.iprbookshop.ru/99382.html

2. I'myxos, B. A. Kypc Beicuieit matematuku. B 2-x tomax. T.II : yuebnuk / B. A. I'myxos, I'.
A. Kortos, O. B. KotoBa. — MaxkeeBka : JloHOacckas HalMOHaJbHAs aKaJeMUs CTPOUTENIbCTBA U
apxutektypsl, 9bC ACB, 2020. — 566 c. - https://www.iprbookshop.ru/99383.html

3. TerpyamBunu, E. B. Matemaruka. Yacte 1 : npaktukym / E. B. Terpyamsunu, B. B.
EpmoB. — 2-¢ m3a. — MockBa : Air [lu Ap Memua, 2021. — 204 c. -
https://www.iprbookshop.ru/99095.html

4. TerpyamBunu, E. B. Marematuka. Yacts 2 : npaktukym / E. B. Terpyamsunu, B. B.
EpmioB. — Mocksa : Aii [Tu Ap Memua, 2020. — 196 c. - https://www.iprbookshop.ru/99096.html

5. TerpyamBunu, E. B. Marematuka. Yacts 3 : mpaktukym / E. B. TerpyamBuiu, B. B.
EpmioB. — Mocksa : Aii [Tu Ap Memua, 2022. — 106 c. - https://www.iprbookshop.ru/117621.html

7.2. JlonoJIHUTEJIbHAS Y4eOHO-MeTOAuYecKAasi JJUTEPATypPa M0 AUCHUILINHE

1. KOroa, H. B. Brwicmas wmaremaruka. [[uddepennunanpapie ypaBHEHHS : ydeOHO-
meroauyeckoe mnocobue / H. B. FOrosa. — HoBocubupck : HoBocuOupckuii rocyaapcTBeHHBbIH
TexHU4YecKui yausepcutet, 2020. — 28 ¢. - https://www.iprbookshop.ru/99175.html

2. UBanos, /. 0. IuddepennupoBanne U d3KCTpeManbHble CBOMCTBA (YHKIMNA HECKOIBKHX
MEePEMEHHBIX : ydeOHOE TOCOOMe K MPaKTUYECKHM 3aHATHSM IO Bbicmier marematuke / 1. 1O.
WBanos, /1. 1. 3axapoB. — Mocksa : Poccuiickuii yausepcutet tpancnopra (MUUNT), 2021. — 55
C. - https://www.iprbookshop.ru/115837.html



3. Marematuka. [Quddepenunansuoe wucuucienue. Y.l DyHKIUM OTHOW HE3aBUCHUMOM
nepeMeHHoi : yueoHoe mocooue / A. O. Anuramos, I1. B. Makapos, H. B. Cemenona, @. JI. Jlamuan.
—  Mocksa : N3narenbckuit JHom  MUCuC, 2021. — 76 C. -
https://www.iprbookshop.ru/116937.html

4. Knoso, A. I'. MaremaTrka B TEXHHYECKOM BY3€ ISl 2-TO ceMecTpa : ydeObHoe nocodue / A.
I'. Knoso, U. A. JIanynoBa. — PoctoB-Ha-J/{ony, Taranpor : U3garensctBo FOxkHOTO henepaaprHoro
yHuBepcureta, 2021. — 198 ¢. - https://www.iprbookshop.ru/117180.html

5. beipaun, A. II. Maremaruka : npaktukym / A. I1. beipaun, A. A. Cunopenko, O. A.
CoxkonoBa. — Boponex : BopoHexckuii rocyapcTBeHHbIN TexHuueckuil ynusepcutet, ObC ACB,
2021. — 167 c. - https://www.iprbookshop.ru/111470.html

6. Anexcees, I'. B. Kypc BbIciiell MaTeMaTUKH 111 TYMaHUTApHBIX HalpaBiIeHU : yueOHOe
nocobue / I'. B. Anekcees, M. . XonsBua. — Mocksa : A#t [lu Ap Meaua, 2020. — 264 c. -
https://www.iprbookshop.ru/96847.html

7. Knoso, A. I'. Kypc nekmuii mo marematuke : yueOHoe mocodue / A. I'. Koo, U. A.
JIsniynoBa. — PocroB-Ha-Jlony, Taranpor : U3garensctBo FOxHOTO (henepasibHOrO yHUBEPCHUTETA,
2020. — 199 c. - https://www.iprbookshop.ru/107998.html

8. IlInapesa, I'. B. Bricmias maremaruka (JinHelHas anredpa) : METOJIUWYECKUE YKa3aHUS K
BBIIIOJIHEHUIO TUIIOBBIX pacyeToB. Jlyig Hanpasienuit noarotoBku 38.03.01 Dkonomuka, 38.03.05
busnec-undopmaruka (kBamudpukanus — OakamaBp) / [. B. IlunapeBa. — Cumdeponons :
VHUBEPCUTET SKOHOMHKH U yripasienus, 2020. — 57 ¢. - https://www.iprbookshop.ru/101397.html

9. MyparoBa, JI. A. TunoBoit pacuer «Maremaruka, | cemectp» : yueOHO-METOAMYECKOE
nocobue / JI. A. Myparosa, JI. B. JlumanoBa. — Camapa : Camapckuii rocyaapCTBEHHBIH
texundyeckui ynusepeutet, 9bC ACB, 2020. — 116 c. - https://www.iprbookshop.ru/105243.html

10. COopHUK 3a7a4 U YIPa)KHEHU 1O MaTeMaTHKe : yueOHO-MeToauueckoe nocodue / P. M.
Aninbunnep, C. I1. I'opobuxos, B. H. Heiimapk [u np.]. — Hwxuuit Hosropon : Huxkeropoackuit
rOCyJapCTBEHHbIN apXUTEKTYpHO-CTpouTenbHbli yHuBepcuter, 9bC ACB, 2020. — 170 c. -
https://www.iprbookshop.ru/107393.html

7.3. Ilepeyenb HHGPOPMAIMOHHBIX TEXHOJIOT Ui, MCIIOJIb3yEeMbIX NPH
OCYLECTBJIECHHH 00pa30BaTeIbHOI0 NMpoLecca 1o AUCHUIINHE, BKJIYast
nepeyeHb MPOrpaMMHOI0 odecrevdeHnsi 1 UHPOPMAIMOHHBIX CIIPABOYHBIX

CHUCTEM

B  oOpasoBarenbHOM  mpolecce  MCIOJB3YIOTCS —~ MH(OPMAIMOHHBIE  TEXHOJOTHUH,
peaTM30BaHHBIE HAa  OCHOBE  HMH(OPMAIMOHHO-0Opa30BATENBHOTO  MOpTajla  WHCTHUTYTA
(www.mivlgu.ru/iop), 1 ”HOOKOMMYHUKAIIMOHHOW CETH MHCTUTYTA!

- IPEeI0CTaBIEHUE YUeOHO-METOANYECKUX MaTepPHUajIOB B JIEKTPOHHOM BHJIE;

- B3aMMOJICHCTBHE YYaCTHHKOB 00Opa30BaTENBHOTO IIpoliecca dYepe3 JIOKaIbHYIO CETh
uHcTUTYyTa U HTEpHET;

- TIPEZIOCTABIICHUE CBEICHUI O pe3yibTaTax y4eOHOW NeSTETbHOCTH B 3JICKTPOHHOM JIMYHOM
KaOWHETe 00yJaroIIerocs.

WudopmanroHHbIe CITPABOYHBIE CUCTEMBI:

HE UCIIOJIB3YETCS

[IporpamMmmMHoe obecrieueHue:

He mpenycmotpeHo.

7.4. Ilepeyenn pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHHUKAIIMOHHOM CeTH

«/HTEpHET), HEOOXOAMMBIX /IJI51 OCBOCHM S AU CIIUTIIHHBI
iprbookshop.ru
mivlgu.ru/iop

8. MaTepuajbHO-TeXHHYECKOE o0ecnevyeHne TUCIUTIINHBI
JlexuMOHHas ayguTOpUs



Jlocka menoBast 3-X sneMeHTHast; cucteMHslii 6510k IC 2.8; mpoekrop mynbTuMenuitHbii NEC
Projector V302XG; skpan HacteHHbIit LMP-100109; noctym k cetun aTEepHET.

9. MeToan4yecKue yKa3aHus M0 OCBOEHUIO JUCHUILJINHbBI

Jlis yCHemHoro OCBOEHHS TEOPETHYECKOro Marepualia O0y4arolMiics: 3HAaKOMHUTCS CO
CIIUCKOM PEKOMEHYEMOW OCHOBHOM W JIONOJHUTEIBHOW JIMTEPATYPHI; YTOUHSAET Yy MPENoIaBaTes,
KaKUM JIONOJHUTENIbHBIM IMOCOOUSM CIEIyeT OTAaTh MPEINOuYTEeHUE; BEAET KOHCHEKT JEeKIUH U
npopabaThIBaeT JCKIIMOHHBIN MaTepHall, OJIb3YiICh KaK KOHCIIEKTOM, TaK U y4eOHBIMU TTOCOOUSIMH.

Ha mnpaktuueckux 3aHATUAX MPOMIECHHBIM TEOPETUYECKHM MaTepuan MOAKPEIUISIETCS
PCIICHUCM 3a/iad IO OCHOBHBIM TCMaM JUCHHUIIIINHBI. B KOHIIC 3aHATUA 06yqa10mne ACMOHCTPUPYIOT
MOJIy4YEHHBIE PE3YJIbTAThI MIPEToAaBaTelNio U IPU HEOOXOIUMOCTH AeNaloT padoTy Ha/l OMNOKaMHU.

Kaxxnpiii 00y4aromuiicss caMOCTOSATENBHO OMPEEIsieT PEXXKUM CBOCH paboThl U Mepy Tpy/Ia,
3aTpauyrMBaeMOro Ha OBJAJCHHE Y4YEOHBIM cojAepKaHMeM JAUCUUILTUHBL. OH  BBINOJHSET
BHEAYJIUTOPHYIO pabOTy M W3YYCHHE pa3JielioB, BBIHOCHMBIX HA CaMOCTOSTEIBHYIO padoTy, MO
JUYHOMY HWHJMBHUIYaJlbHOMY IUJIaHY, B 3aBUCUMOCTH OT €ro IOATOTOBKH, BPEMEHU U JPYIHX
YCIOBUH.

dopMa 3aKITHOYUTEIBHOTO KOHTPOJS MHPU MPOMEKYTOUHOM aTTecTauuu — 3k3aMmeH. [{ns
MIPOBEICHUS TIPOMEKYTOYHON aTTeCTAlUU 10 TUCHUILIMHE pa3paboTaHbl (POH]I OIICHOYHBIX CPEACTB
U OalIbHO-PEHUTHHIOBas CHUCTEMa OICHKM Y4eOHOM JAesTenbHOCTH CTyAeHTOB. OlleHKa 110
JUCHUIIJIMHE BBICTABJISICTCA B HH(i)OpMaHHOHHOﬁ CUCTEMEC U HOCHUT HHTerHpOBaHHBIﬁ XapakTep,
YUHUTHIBAOIINI PE3yNbTaThl OLICHUBAHUS YY4aCTHUsI CTYIEHTOB B ayJAMTOPHBIX 3aHATHUAX, KauecTBa U
CBOCBPCMCHHOCTH BbIIIOJIHCHHA 3az[aH1/1171 B XOAC M3YUCHUSA IUCHUIUIMHBI M HpOMCX(YTOQHOﬁ
aTTeCTaluu.



[Iporpamma cocraBieHa B cooTBeTcTBUH ¢ TpeOoaHusMu OI'OC BO mo HampaBieHUIO
10.03.01 Unughopmayuonnas 6ezonacnocms v MpOGUITIO TIOJATOTOBKU he30nachocms KOMNbIOMEPHLLX
cucmem (no ompaciau uiu 6 cgpepe npogheccuoHaIbHOU essmeIbHOCMU)

Pa6ouyto nporpammy coctaBun Cmoauna Hamanvs Banepvesna

[TporpamMma paccMoTpeHa u ogo0peHa Ha 3aceqanuu kapeapsl OIIM

npotokoi Ne 19 ot 26.04.2023 roga.
3aBenyromuii kadenpoit PIIM Opnog A.A.
(ITonmuce)

Pabouass mporpamma paccMOTpeHa W OAO0OpeHa Ha 3aceJaHuu Y4eOHO-METOAMYECKON
KOMHUCCHU (paKyJIbTeTa

npoTokoa Ne 9 ot 19.05.2023 ropa.
IIpencenarens komuccun OUTP Puvioickosa M.H.
(ITonmuce) (®.1.0.)




Ilpunoscenue

DoH/I OLIEHOYHBIX MAaTEPHAJIOB (CPeICTB) MO AUCHHUIINHE

Marematuka

1. OHeHO‘IHbIe MaTepuaJbl AJ NPOBCACHUS TEKYIICI0 KOHTPOJISA yCII€EBAEMOCTH

o IMCIOMIIJIMHE

33[[8,‘11/1 AJIs1 BBIITOJIHCHUS HA MPAKTUYCCKUX 3aHATUAX IPUBCACHBI B HpI/IJIO)KeHI/II/I 2.

O0mee pacnpeaenenue 0a/110B TeKyIero KOHTPOJIS 10 BUAAM y4eOHBIX padoT 1Jisl CTY/IeHTOB

Pelitunr-konTpois 1

JIBa IpakTUYECKUX 3a1aHUS U3
TP

1o 10 6amnos (1-# cemecTp), A0
10 6amnoB (2-i cemectp)

PeiiTuHr-KoHTpOIH 2

JIBa IpakTU4YECKUX 3aaHUS U3
TP

1o 10 6amnos (1-i cemectp), 10
10 6ayoB (2-# cemecTp)

I[Ba MPAKTUYCCKUX 3aaHUA U3

1o 15 6annos (1-# cemecTp), A0

Peluur-ionTposs 3 TP 15 6annoB (2-1 cemecTp)

[Tocerenue 3ausaTii 1o 5 6amnoB (1-i cemectp), 10

CTYJEHTOM 5 6asnoB (2-ii cemectp)
JlonosmHUTEIBHBIE OaLTBI 10 5 6amnoB (1-# cemectp), 10
(OonycChI) 5 6asnoB (2-i cemecTtp)

BrinosiHeHuEe ceMecTpoBOrO
IJ1aHa CaMOCTOSATEIbHOMN
paboThl

1o 15 6amnos (1-# cemecTp), 10
15 GannoB (2-i cemectp)

2. IlpoMeskyTOUHASI ATTECTAIMS 1O TMCIUIIHHE
IlepeyeHb BONPOCOB K 3K3aMeHY / 3a4eTy / 3a4eTy ¢ OLeHKOM.
Ilepeuenn npakTHYecKUX 3a1a4 / 3aJaHUil K IK3aMeHY / 3a4eTy / 3a4eTy ¢ OlleHKOH (mpu
HAJIUYHN)

BOHpOCLI, 3agaHus I HpOMe)KYTOqHOﬁ aTTeCTallvi MPUBCIACHBI B HpI/IJ'IO)KeHI/II/I B pasaciic

MeToauuyecKkue MaTepHuaJibl, XapaKTCPUIYIOIHUE NNPOLUCAYPLI OLICHUBAHUSA

Ha ocHoBe TUNOBBIX 3aaHuii U3 pazzaena 6.3. mporpaMMHBIM KOMILIEKCOM MH(OPMallMOHHO-
oOpaszoBatensHoro mnoprana MU Bal'V ¢opmupyroTcss B aBTOMAaTHU4ecKOM pEXHUME TECTOBBIE
3aJjaHus Ul CTYAEHTOB: TPU BoIlpoca U3 Oioka 1, Tpu Bompoca u3 Oioka 2 U 4eTblpe BOIpoca U3
6rmoka 3. IIporpamMMmHBIi KOMIUIEKC (OPMHPYET HHIMBUAYAJIbHBIE 3aJaHud U1 KaxJI0ro
3apEruCTPUPOBAHHOIO B CUCTEME CTYJEHTAa M YCTAaHABIMBAET BPEMS IPOXOKJICHUS TECTUPOBAHUS.
Pe3ynbraroM TecTUpOBaHUs SBISAETCS NMPOLICHT IPABUIBHBIX OTBETOB, ¢ YUETOM HWHIAMBUAYAIbHOTO
CEMECTPOBOrO PEUTHHTA CTy/IeHTa (POPMHUPYETCsl IK3aMEHAI[MOHHAsI OIICHKA.

MaxkcumanbHasi cymMmMa 6ayu1oB, Habupaemasi CTYACHTOM Mo AucuuiuiiHe pasHa 100.

Onenka | OueHka o mkasue ObocHoBaHue Ypoeeno
B chopmuposannocmu
Oamnax KomnemeHyui
bonee | «OTnuunO» Copaeprkanue Kypca OCBOEHO Buvicokuii yposens
80 MOJTHOCTHI0, 0€3 MpoOeIIoB,

HGO6XOI[I/IMLIG MPAKTUYCCKNUC HABBIKU




paboThl C OCBOCHHBIM MaTEPHATIOM
chopMHpOBaHEI, BCE
peyCMOTPEHHBIE TPOrPaMMOi
oOydeHus yueOHbIe 3aaHus
BBIMTOJHEHBI, KAYECTBO UX BBITOJHECHUSI
OIIEHEHO YHCJIOM 0ajIoOB, OJIM3KUM K
MaKCHMaJIbHOMY

66-80 | «Xoporo» CopepxaHue Kypca OCBOCHO Ilpoosunymotii
MOJTHOCTBIO, O3 POOEIIOB, HEKOTOPEIE | yposens
NPAaKTUYCCKUE HABBIKK PA0OTHI C
OCBOCHHBIM MaTepUAJIOM
c(hOopMHUPOBAHBI HEJOCTATOYHO, BCE
IPEyCMOTPEHHBIE TPOTPAMMOi
oOydeHus yueOHbIe 3aaHus
BBINOJIHEHBI, KAYECTBO BBIMOJIHEHUS HU
OJIHOTO U3 HUX HE OILICHEHO
MUHHMAJIbHBIM YUCIIOM 0aJlIOB,
HEKOTOPBIC BU/IbI 3a1aHUI BBITIOTHEHBI
¢ omuOKaMu

50-65 | «YnosnerBopurenbHo» | CozmepikaHue Kypca OCBOCHO Ilopozoswiit yposens
YaCTU4YHO, HO HpO6€HBI HE HOCAT
CYLIECTBEHHOI'O XapakTepa,
HCO6XOI[I/IMI)I€ IMPAKTUYCCKNUEC HABBIKN
paboThI ¢ OCBOCHHBIM MaTEPUAJIOM B
OCHOBHOM C()OPMHUPOBAHBI,
OOJIBLITMHCTBO MPETyCMOTPEHHBIX
pOorpaMMoil 00yueHus y4eOHbIX
3aJJaHUN BBIIIOJIHEHO, HEKOTOPBIE U3
BBITIOJTHEHHBIX 33JaHUM, BO3MOXKHO,
COJIEpIKaT OLITNOKHU

Menee | «HeynoBierBoputensHo» | Comepikanue Kypca He OCBOEHO, Komnemenuyuu ne
50 HE00XO0/IMMbIE IPAKTUUYECKNE HABBIKU | cghopmuposani
paboThl HE CPOPMUPOBAHBI,
BBINOJIHEHHBIE YUeOHbIE 3a/1aHUS
cojiepxaT rpyObie OmrOKu

3. 3agaHus B TecTOBOI (popMe MO TUCHUILINHE
[Ipumeps! 3ananuit:
VYcTaHOBUTE COOTBETCTBHE MEXKTY (DYHKIHEH KOMITIEKCHOTO MEPEMEHHOTO U €€ 3HAUCHHEM B
touke z_0=1+2i.

f(z)=4z+1
f(z)=3z- 3
f(z)=2 - 4z
5-8i
2-8i
5+ 8i
6i
-2-8i

2. O0wmumii unen nocnegosarensuocty 1/3,3/9,5/27,7/81, ... uMeer BUI ...
a_n=[ (-1)] *n (2n-1)/3"n
a_n=(2n-1)/3"n
a_n=[ (-1)] M(n+1) (2n+1)/3"n




3.

a_n=(2n+1)/3"n

W3BecTHBI IepBEIC TP WICHA YUCIOBOH mocnenoBatensuocta: 1/5,1/7,1/9. Torga dpopmyna

O6H.I€1"O qJjIeHa dTOH IOCICa0BaTCIbHOCTH UMECT BU/. ..

A WNEFE

PP 0
(SRS,

a_n=1/(2"n+3)
a_n=1/(6n-1)n
a_n=1/(2n+3)
a_n=1/(6n-1)

. O6muit maTerpan nuddepeHmaibHOro ypaBHeHus ey dy=dx/x uMeer BHU/I...

ery=x+C
e*y=In|x|+C
eMy=-1/x"2 +C
y=In|x|+C

. O6mee pemenue nuddepenimanbuoro ypasuenus y* 1] [1=cos4x umeer BUI. ..

y=-sindx+C_1/2 x"2+C_2 x+C_3
y=-1/64 sin4x+C

y=-1/64 sindx+C_1/2 x"2+C_2 x+C_3
y=1/64 sindx+C_1/2 x"2+C_2 x+C_3

-5

1

2

0
. Hucno Touek paspsiBa dpyukimu y=1/(x"2 [ (x-2)] 4 [ (x-1)) "3 ) paBHo...

3

7

0

4
. YKaXuTe COOTBETCTBHE MEX/y KPUBBIMU BTOPOTO MOPSIIKA U UX YPaBHEHUSIMH:
0 3x) M2+y=4 1. ITapabosna 1
[0 3x) "2-yr2=4 2.0KpY>KHOCTb 4
. XN2/9+y"2/16=1 3. Dmure 3
. (x+6)"2+(y-1)"2=16 4. I'uniep6ona 2

3/2

10. TTokazatenbHast opMa 3aITHCH KOMILIEKCHOTO uricia 3/2-\3/2%i uMeer BHIL. ..

1.
2.
3.
4.

V3*eN-i 1/6)
en(-i /6)
\3*e(i 1/6)
en(-n/6)

11.  Onpenenurens|m(1@m(0@m(0@0)))n(-2@n(5@m(0@0)))m( O0@m(3@m(6@9)))m(-
4@m(0@m(1@3)))| paBeH...



45
135
-45
.-135

Eall el

12. Lentp chepnl X 2+y 2+z"2+2x-14y-62-5=0 umeeT KOOPIUHATHI. ..
1.(-1;7; 3)

2.(2;-14; -6)

3. (-2; 14; 6)

4.(1;-7;-3)

13. CmenranHas 4acTHasi MPOW3BOJIHAS BTOPOTO mopsaka (02 z)/0x0y byHKkumm z=x"3 y-
4AXy"2+5X-y"2+7 umeer BUII. ..

1. 3x"2-8y

2. 3x"2-8y-2

3. -8x-2

4. 6xy

14. Onpenenennpiii muterpan | 07M:x 3 \(4+5x74 ) dx pases...
1.19/30
2. 35/30
3.19/60

4.19/6

15. JlaHbl YUCIOBBIC PSIIBL:

A)Y_(n=1)"o0{ [[ ((n+1)/4n)] ~3n,]

B)Y (n=1)" 2/(5n-1).)

Torna...
Psn A) cxonutces, pan B) pacxoaurcs
Psan A) pacxoautces, psin B) pacxomutcs
Psn A) cxonures, psing B) cxoqutcst
Psan A) pacxoautes, psin B) cxoaures

16. Jlan mapamrenorpamm OABC. Bektopsr (OA) =(2,-3,5),(0OB) =(-2,5,1). Torma BeKTOp
(OC) uMeeT KOOPIUHATEI. . .

1.(-4,8,-4)

2.(0,2,6)

3.(4,-8,4)

4. (0, -2, -6)

Ionupii MEPCUCHb TCCTOBBIX Ba,Z[aHI/Iﬁ C YKa3aHUCM IIPAaBUJIbHBIX OTBCTOB, PA3MCIICH B Oanke
BOIPOCOB ~ Ha  MH(GOPMalMOHHO-00pa30oBaTeIbHOM  IOpTajie  HMHCTUTYTa IO CCBUIKE
https://www.mivlgu.ru/iop/question/edit.php?courseid=2821&cat=24483%2C89906&category=3574
1%2C89906&qbshowtext=0&recurse=0&recurse=1&showhidden=0

OLICHKa PACCUUTBIBACTCA KaK IMPOLCHT IMPABUJIBHO BBIITOJIHCHHBIX TCCTOBBIX 3a,Z[aHI/II71 n3 ux
oOmero yucia.



