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1. lleanb ocBOeHNSI AUCUUILIHHBI

Ienn u3ydeHUs AUCHUILIMHBI: OOY4YE€HHUE CTYJEHTOB OCHOBHBIM IOHSTHSM, MOJOXEHUSAM U
METOJaM Kypca MaTeMaTHKH, HaBbIKAM IIOCTPOEHUS MAaTeMaTUYEeCKUX JOKa3aTelbCTB IyTEM
HEIPOTUBOPEUYMBBIX JIOTHYECKUX PACCYXKICHUN, METOJaM PELICHUs 3a/1ay.

3amaun M3y4eHus AMCLUUILUIMHBL JaTh 00y4aeMOMYy apceHall TUIIOBBIX MPHEMOB JJISl PELICHHUS
pasIMYHbIX 3aJad, NpPU 3TOM aKLEHT JelaeTcss Ha ycBoeHHe (opMyll, aJropuTMOB, IIPUEMOB
pellieHusT MaTeMaTHYeCKHX 3a/1a4, BO3HMKAIOUIMX IPH HCCIEJOBAHMU IPUKIAJHBIX IpOOJeM;
nproOpeTeHne CTyleHTaMH TBEPJbIX HABBIKOB PEILICHHMs] MAaTEMaTHYECKUX 3a/ad C JIOBEJIEHUEM JI10
NPAaKTUYECKH MPUEMIIEMOTO pe3ysibTaTa M Pa3BUTh Ha 3TOW 0a3ze JIOTMYECKOEe U aIrOPUTMHUYECKOE
MBILJICHHE; BbIpa0aThIBAaHUE MEPBUYHBIX HABBIKOB MAaTEMAaTHYECKOI'O HCCIEIO0BaHMS MPHUKIATHBIX
BOIIPOCOB M pa3BUTh HEOOXOAMMYI0 MHTYULHIO B BOIPOCaX MPUIOKEHUS MaTEMaTHKU;
Bblpa0aThIBaHUE YMEHMsSI  CaMOCTOSITENbHO  pa3OupaTbCsi B MaTeMaTHMYeCKOM  ammapare,
coJiepKalleMcsl B JIMTEPAType, CBA3aHHOW CO CIELUAIbHOCTBIO CTYJEHTA; YMEHHE IPU pPEUICHUU
3ajja4 BBIOMPATh U UCIOJIb30BaTh HEOOXOJUMbIE BHIUMCIIUTEIIBHBIE METOBI U CPEJCTBA.

2. Mecro nucuumiannsl B crpykrype OIIOII BO
HI/ICHI/IHHI/IHa «MartemaTuka 6a31/1pyeTc;1 Ha 3HAaHHUAX, IHOJYUYCHHBIX B PAaMKaxX IIKOJBHOI'O
KypcCa MaTEMAaTUuKH HIIN COOTBCTCTBYIOIIHX JUCHUITIINH CpCaHCTO HpO(beCCI/IOHaHI)HOFO
06paSOBaHI/I$I. I[I/ICI_[I/IHJ'II/IHa «MaTteMaTHuKa SIBISETCS O6IJ_[I/IM TCOPECTUYCCKHUM U MECTOHJOJIOIMYCCKHUM
OCHOBaHUEM IS Becex quciuiumH, Bxoasmux B OITOIT 6akanaBpa mo npoduito.

3. Ilnanupyemblie pe3yabTaThbl 00y4eHHS 110 TUCHHUILTHHE
[Inanupyemble pe3yapTaTbl OOY4YEHMsI MO IUCLUIUIMHE, COOTHECEHHbIE C IUIAHUPYEMBIMHU
pesynbratamu ocBoeHust OIIOII (koMneTeHIMAMEI U HHANKATOPAMU JTOCTHXKEHUST KOMIIETSHIIUN )

[Tnanupyemsbie pe3yapTaThl 00yUIECHUS 110 AUCIUIUINHE, B
COOTBETCTBHH C MHIMKATOPOM JIOCTHKCHUS] KOMIICTCHITNA

dopMupyemsle

KOMIIETCHIIMHU (KOJ, HaumeHnoBaHue 011eHOYHOTO

u 06H.[eI/IH)K€H€pHLIC

JCATCIIBHOCTH

3a/a4 B 00JaCcTH

TEOMETPHUH, TUHEHHON 1

3HAHHUS, METO/IBI po¢eCCHOHATBHOM BekTopHOH anreopsr (OITK-
MaTeMaTH4eCKOIro JIESITEIIBHOCTH 1.1)
aHanau3a u YMeTh IpUMEHSTh
MOJICINPOBAHHUA, MaTeMaTHYeCKue 3HaHUS IpU
TEOPETUYIECKOTO U peleHun 3a1ad B 061acTu
9KCIEPUMEHTAIBHOTO npo¢ecCHOHATIBHON
HCCIIEI0BaHUs B nesrrensHOCTH (OIK-1.1)
npodeccCHoHAIBLHOM

cojiepKaHue WunnkaTop mOCTHKEHUS Pesynbratel 00ydeHus mo CpencTsa
KOMIICTEHIINH) KOMIIETEHIINH JTUCTIIATUTHHE
OIIK-1 Cnocoben OIIK-1.1 emoHCcTpUpYET 3HaTh OCHOBHBIE TIOHATHS U 3a7a4u
MIPUMEHSTD 3HAHUS MaTEMATHKH, METOJIBl MATEMaTHIECKOTO
€CTeCTBCHHOHAYYHBIC | HEOOXOTUMEBIC [T PEUICHUS aHaIn3a, aHATATHYECKON




4. CTpyKTYypa H coepkaHne TUCHUILTHHbBI
OO6m1ast TpyI0EMKOCTh TUCIMIUIMHBI COCTaBIIAET 13 3a4eTHBIX equHUIL, 468 4acos.

4.1. ®opma o0y4eHHsI: OUHAS
YpoBeHs 6a30B0oTr0 00pazoBaHms: CpeiHee odIee.

Cpoxk 00yueHust 4r.

4.1.1. CTpyKTypa IMCHUNINHBI
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1 Jluneiinas anreOpa 1 [ 10| 10 16 Tunosoii pacter
2 | Ananutnyeckasi reomerpus | 1 | 4 | 4 12 Tunosoii pacaer
3 | Maremarnyeckumii anamu3 | 1 | 34 | 34 139,2 |  Twmosoii pacuer
Bcero 3a cemectp 306 | 48 | 48 6,8 | 0,35 | 167,2 2k3.(35,65)
4 | Marematnyeckuii ananmusz | 2 | 32 | 32 65,8 Tunosoii pacaer
Bcero 3a CEMECTp 162 32 32 5,2 0,35 65,8 9](3.(26,65)
Hroro 468 | 80 | 80 12 | 0,7 233 62,3

4.1.2. CoaepkaHue TUCUMILIMHBI

4.1.2.1. IlepeyeHnb JeKUM i

Cemectp 1
Pasoen 1. Jlunetinas ancebpa
Jleknus 1.

JIuneitnas anredpa. OcHoBHbIE onpenenenus. OCHOBHbIE NEHCTBUS Ha/l MAaTPUIIAMHU.
TpancnonupoBanHas marpuna. Onpenenutenu (2 daca).
Jleknms 2.

Hesbipoxxiennas matpuna. O6patHast matpuiia. basucHsiii MuHOp MaTpullbl. PaHr MaTpHIbL.
OKBHUBaJICHTHbIE MaTpUIlbl. Teopema o 6a3ucHOM MHHOpE (2 yaca).
Jleknus 3.

CucremMpl TMHENHBIX YpaBHEHUH. MaTpu4HbIN METO/ PELIEHUS CUCTEM YpaBHEHUNH. MeToz
Kpamepa. Meton ["aycca (2 gaca).
Jleknus 4.

UccnenoBanue cuctem ypaBHeHH o01ero Buaa. CoBMecTHbIE CUCTeMBI. Onpe/ieieHHbIe
cucrembl. Teopema Kponekepa - Kanemnu. OgHoponHas cuctema ypaBHeHu. HetpusnanbHas
COBMECTHOCTH OJTHOPOJIHOM CHCTEMBI (2 yaca).



Jleknus S.

OneMeHTHl BeKTOpHOH anreOpsl. KomnHeapHbie BekTophl. KoMIanapHbIe BEKTOPBI.
JIuneitHple oneparuu HaJ BekTopamu. CBolcTBa BeKTOpOB. bazuc. JInHneliHas 3aBUCUMOCTh
BekTOpoB. Cucrema koopauHaT. OpTOHOpMHUPOBaHHBIN Oa3uc. JIMHEHbIe onepali Ha/l BEKTOPAMHU
B KoopauHarax. CkalsipHOe IPOU3BEEHNE BEKTOPOB. BEKTOpHOE NMpon3BeACHUE BEKTOPOB.
CwmenanHoe Mpou3BeIeHHE BEKTOPOB (2 yaca).

Pazoen 2. Ananumuuecxas ceomempust
Jlexknus 6.

Cucrema KoOpAMHAT Ha MIIOCKOCTU. OCHOBHBIE MPUIIOKEHHS METOJ1a KOOPJIMHAT Ha
riockocTH. [IpeoOpa3oBanue cuctemMbl KoopAuHAT. JIMHUM HA TUIOCKOCTH. Y paBHEHUS MPSIMON Ha
wiockocTH. [Ipsimast muuus Ha iockoctu. OCHOBHBIE 3aa4u (2 vaca).

Jlekumus 7.

JIuHuM BTOPOrO NMOpsiAKa Ha MIIOCKOCTU. OKPYKHOCTb. Duinc. POoKyCchl. DKCUEHTPUCHUTET.
Hupektpucet. ['unepbona. DkcrieHTpUcUTET runepoossl. Jupexrpuce! runepoonsl. [Tapadona.
OO6miee ypaBHeHHE JTMHUN BTOPOTO mopsiaka (2 Jaca).

Paszoen 3. Mamemamuueckuti ananus
Jlexnus 8.

Kommiekcusie uncna. Tpuronomerpudeckas popma uncina. JlecTBUs ¢ KOMILIEKCHBIMU
yrcnamu. ®opmyna Myaspa. Pemienue aByuieHHbIX ypaBHeHUH. [loka3aTenbHas QyHKIuUS C
KOMIUTICKCHBIM TIoKa3atesieM. @opmyna Dittepa. [TokazarensHas popmMa KOMIUIEKCHOTO dncia (2
Jaca).

Jlekums 9.

MuosxectBa. ®ynkuuu. CriocoOs! 3aganus GyHKINH, CBONCTBA QyHKIMH (2 yaca).
Jlekuus 10.

[Ipenen pyukunu B Touke. beckoneyHo Masbie 1 0ECKOHEYHO OoNblIne (YHKIHH UX
cBoiicTBa. OcHOBHBIE TE€OpEMBI O npeaenax. [lpenen pyHkunu npu crpemMiieHUN apryMmeHTa K
OeckoHeYHOCTU. PacKkphiTHe pa3NuyHbIX BUIOB HEOIpeaeIeHHOCTEH (2 uaca).

Jlekuus 11.

[Ipenen nocnenoBatensHoCTH. Yncio €. 3amevarenbHbIe penensl (2 yaca).
Jlekums 12.

CpaBHeHue 0€CKOHEYHO MaJIbIX (PYHKIMI. DKBUBaJIEHTHbIE OECKOHEUHO MaJlble () yHKIIMH.
HenpepsiBHOCTh (hyHKIIMU B TOUKE, Ha oTpe3ke. Kimaccuduxarus Touek paspeiBa (2 yaca).
Jlexnus 13.

[TonsiTre npou3BoIHON (PyHKIIMHU, €€ FTeOMETPUUECKUI U MeXaHnyeckui cMbici. [TpaBuiia
muddepentponanus. [IponsBoanas oOpatHoOl U ciaoxHON QyHKIMU. Jlorapugmuueckoe
muddeperurponanue (2 yaca).

Jlexknus 14.

Juddepennunan u ero npuMeHeHne B IPUOIMKEHHBIX BbIUUCIEeHUAX. [Ipon3BoiHbIE U
g depeHimansl BeICIINX nopaakos. @opmyinsl Teitnopa 1 MakinopeHna (2 yaca).

Jleknus 15.

JlokanbHslii s3kcTpemyM. Teopemsr Depma, Posura, Komm. IIpasuiio Jlonurans.
HccnenoBanue pyHKIIMM HA MOHOTOHHOCTb M 3KcTpeMyM. HanpaBieHue BBITYKIOCTH rpaduka
¢byHKLMHU, TOUKH nepernda. AcuMmnrtoTsl. O01as cxema ucciue0BaHust (PyHKIMH U TOCTPOCHUE
rpaduka (2 gaca).

Jlexnus 16.

Nuterpanbroe ncuucnenue. [leppoodpaznas ¢pynkmus. HeonpeneneHHsiii nHTErpal.
CoiicTBa HeomnpeaeeHHOro HHTerpana. Tabnuia ocCHOBHBIX MHTETpaiioB. HemocpeacTeenHoe
uHTerpupoBanue. Crocod noacraHoBKH (2 yaca).

Jlexnus 17.

WuTerpupoBanue no yactam (2 yaca).
Jlexnus 18.

HekoTopsie cBefieHNs U3 TEOpUH MHOTOWIEHOB. Pa3ioxkeHne MHOrousaeHa Ha MHOKuTenu. O
KpaTHBIX KOPHSX MHOTOWIEHA. Pa3inoxkeHne MHOro4jieHa Ha MHO>KUTEIH B CIIy4ae KOMIUIEKCHBIX
KopHeill. UHTerpupoBanue snemMeHTapHbIX Apobeit. Pexyppentnas popmyna. UnTerpupoBanue



parmoHaNbHBIX GYHKINUNA. IHTerprpoBaHue parimoHAIBHBIX ApoOeit. MeTo HeonpeeIeHHBIX
KoddduimeHToB. MeTo 1 MpON3BOIBHBIX 3HaUCHUH (2 "aca).
Jlekuus 19.

WuTerpupoBanue TPUrOHOMETPUYECKUX (DYHKIUN. Y HUBEpCAIbHAS TPUTOHOMETPHUECKAs
mojicTaHoBKa (2 yaca).
Jlekuus 20.

WnuTerpupoBanue uppanoHaibHbix QyHkuuii. bunomunaneneie nuddepeHimans.
Tpuronomerpuueckas nojacranoBka. [logcranoBku Ditnepa. Meroa HeonpeaeIeHHbIX
ko3 durmenToB. MIHTErpasbl, HEe BEIpAKAIOIIMECS Yepe3 deMeHTapHbie PyHKIuH (2 yaca).
Jlexnus 21.

Omnpenenennpiii uaTerpai. Marterpansuas cymma. Materpupyemas ¢pyakuus. CBolcTBa
omnpenenenHoro uHTerpana. Teopema o cpennem. O600IIeHHast Teopema o cpeHeM. Beruncienue
onpeneneHHOro uHTerpana. Teopema HetotoHa - JIeiiOHuIta. 3amMmeHa mepeMEHHBIX B ONPEICICHHOM
uHTerpasie. MHterpupoBaHue 1o yactsm (2 yaca).

Jlexuus 22.

Hecob6cTBennbie nHTErpasbl. AOCONIIOTHAS CXOIUMOCTh UHTETpana. uTerpan ¢
OecCKOHEYHBIMU TpeJiellaMi UHTerpupoBanus. HTerpai ot pa3pbiBHOI QyHKIMH (2 yaca).

Jlekuus 23.

[TpubnmxeHHoe BBIYUCIIEHUE OIpeie]IeHHOro nHTerpana. dopmyna npsMoyroiabHUKOB.
®opmyna Tpanennii. Dopmyna mapadon (Cumriicona) (2 yaca).
Jlexuus 24.

Haxoxnaenue miomaneit miockux guryp. Haxoxnenue miomany KpUBOJIMHEHHOIO CEKTOpA.
Brruncnenue JiMHbI AyTH KpUBOi. Berunciienne 005eMOB TeI M0 MOMEPEYHBIM CEYCHUSIM.
Brruucnenue o0beMoB Ten Bpamienus. [lmomians moBepxHocTH Tea BpamieHus (2 yaca).

Cemectp 2
Paszoen 4. Mamemamuueckuii ananus
Jlexuus 25.

[TonATHE QYHKIIMN HECKOJIBKUX MTEPEMEHHBIX, TIPEIe, HENPEPHIBHOCTh, YACTHBIC
npou3BoHbIC (2 yaca).
Jlekuusn 26.

[TonmHoe npuparienne u noaHsli Audpdepenuan. JuddepenipoBanne cIoKHbIX QyHKIHA.
Juddepenunponanue HesBHbIX QpyHKINH (2 yaca).

Jlexknus 27.

YactHble pou3BOHbIE U AU(depeHIInabl BEICIINX MOPSIKOB. ['paAMeHT U Mpou3BOAHAS 10
HanpasyieHuto. OkcrpemyMbl @HII. VcnoBHel sxcTpemyM. Meton MHOkuTeneit Jlarpanxa. Ilouck
ONTUMAJIBHBIX pelIeHui (2 Jaca).

Jlexnus 28.

Kparnsle unterpansl. /[BoiiHbIE HHTETPANIBL. Y CIIOBHSI CYLIECTBOBAHUS JBOMHOIO HHTErPAJIa.
CBolicTBa ABOMHOTO MHTErpaja. BelunciieHne 1BOWHOTO UHTErpajia. 3aMeHa IEPEMEHHBIX B
JIBOMHOM uHTerpasue. Slkoouan. J[BoitHONM UHTETpall B MOJSIPHBIX KOOpAUHATaX (2 Jaca).

Jekmusa 29.

TpoitHoli uHTEerpas. 3aMeHa NepeMEHHBIX B TpPOHHOM uHTerpane. [lununapuueckas cucrema

koopauHat. Cepuueckas cuctema KoopauHar (2 gaca).
Jlekuus 30.

I'eomerpuueckue U pu3NIECKUE NPUIOKEHUS KPAaTHBIX MHTETpalioB (2 yaca).
Jleknus 31.

Oo6bixkHOBeHHBIE MU depeHnnanbubie ypaBHeHuss. OcHOBHBIE onpenenenus. CBoicTBa
obmiero pemtenus. Teopema Komu. MaTerpansubie kpuble. Ocoboe pemnienue. AuddepenunanbHbie
ypaBHEHHMs [IEPBOTO MOpsAaKa. YpaBHeHus Buaa y' = f(X). YpaBHEHUs ¢ pa3aemstomuMuUcs
nepeMeHHbIMHU (2 yaca).

Jlekuus 32.

OpHOopoHBIE ypaBHEHUS. Y paBHEHUS, IPUBOSAIINECS K OAJHOPOIHBIM. JInHEHHbIe
ypaBHeHus. Meron bepuymm. Meron Jlarpanka. YpaBHeHnue bepHyiuu. YpaBHeHuUs B IIOJTHBIX
mubdepennmanax. Ypasaenus Jlarpanxka u Knepo. ['eomerpuueckas untepriperanus pemeHuit



nuddepeHraIbHOr0 YpaBHEHUs 1epBoro nopsiaka. [lone nanpasinenuit. M3oknunel. YucineHHbie
METOJIBI pernieHus AuddepeHnanbHbIX ypaBHeHu. MeTton Diinepa. Jlomanas Ditnepa. Y TOUHEHHBIN
Merona Ditnepa. Meton Pynre - Kyrra (2 gaca).

Jlexnus 33.

Juddepennnanbable ypaBHEHUS BBICIIUX MOPSIKOB. Y paBHEHHUS, AOMYCKAIOIINe TOHMKEHHE
nopsika. YpasHeHus Bua y(n) = f(x). YpaBHeHus, He coJepKaliue sBHO HCKOMOW (DYHKIIMU U e
MIPOU3BOJHBIX A0 MOPsAKA n-1 BKIFOUUTENBHO. Y paBHEHUS, HE COJAEPKALLKE IBHO HE3aBUCUMOMN
nepemMeHHoi (2 yaca).

Jlexuus 34.

JIuneiinble nuddhepeHnuanbHble YpaBHEHUS BBICIINX MOPSAIKOB. JIMHEHHBIE OTHOPOIHBIC
nuddepeHraIbHbIe YPaBHEHUS C IPOU3BOJIBHBIMU Kod(uitmentamu. CTpyKTypa 00111ero
pemenns. @yHnameHTagbHas cucreMa pemenuii. Onpenenutens Bporckoro. O0miee pemienue
JUHEHHOT0 OJTHOPOAHOTO AU PepeHInanbHOr0 ypaBHEHUSI BTOPOro nopsijika. JInHeinbie
onHopoaHble TuddepeHInanbHbIe YPaBHEHHS ¢ TOCTOSHHBIME KO3 QuineHTamu.
XapakTepucTUYeCKUil MHOTOUWIEH U XapaKTepUCTUYECKOE ypaBHEeHUE (2 yaca).

Jlexnus 35.

Jluneiinble HeOAHOPOAHBIE AU(dEepeHIINaTbHbIE YPABHEHUS C MIPOU3BOJILHBIMU
ko3 dunrenTaMmu. MeTo1 Bapuaii IpOM3BOJIbHBIX MOCTOSHHBIX. JIMHEHbIE HEOJHOPOAHbIE
muddepeHIanbHbIe YPaBHEHUS C MOCTOSIHHBIMU K03(hQHUIIEeHTaMU U MPaBOil 4aCThIO
crienuanbHOro BUja (2 yaca).

Jlexuus 36.

HopmarnbsHbie cucteMbl 00BIKHOBEHHBIX AU depeHnnanbupix ypasHeHuil. Hopmanbabie
CUCTEMBI JINHEHHBIX OJTHOPOAHBIX AU(depeHInaTbHBIX YPABHEHUN C TOCTOSIHHBIMU
ko3 dunmentamu (2 gaca).

Jlexuus 37.

Psanel. OcnoBHble onpenenenus. Cpoiicta psaos. Kpurtepuit Komm. Pspl ¢
HeoTpulaTenbHbIMK WwieHaMu. [Ipusnak cpaBHenus. [lpusnak Jlanambepa. [IpenenbHelii mpu3Hak
Hanam6epa. [Ipuznak Komu. UnTerpansabiii npusHak Komm (2 gaca).

Jlexuus 38.

3HakornepeMeHHbIe psbl. 3Hakouepenyromuecs psaasl. [Ipusnak Jleitoauma. AdcontoTHas U
yCIIOBHAs cX0AUMOCTh psafoB. Ilpusnak JlanamOepa u Ko /1 3HakonepeMeHHBIX psIOB.
CaoiicTBa aOCOTIOTHO CXOSAITUXCS psIoB (2 yaca).

Jlexnus 39.

OYHKIIMOHATBHBIE MTOCIEeN0BaTeNbHOCTH. O05acTh CX0MUMOCTH. DYHKIIMOHAIBHBIC PSIIBL.
Kpurepnii Komm paBHomepHo# cxonumoctu. [Ipusnak Benepmtpacca. CBoiicTBa paBHOMEPHO
cxonsamuxcs psaoB. CteneHHsie psasl. Teopembl AGens. Paanyc cxonumoctu. JlecTBus co
CTETIEHHBbIMU psfaMu. Pa3noxxenue QyHKIU B cTeneHHbIe psb (2 yaca).

Jlexuusn 40.

HexoTtopble npuioxeHus CTeNeHHbIX psAaoB. [IpuOamkeHHOe BBIYUCICHNE 3HAaUeHUH

(GYHKIMH, ONPEEICHHBIX HHTETPAJIOB, petieHne quddepeHanbHbIX ypaBHEHUH (2 Jaca).

4.1.2.2. IlepeyeHb NPAKTHYCCKUX 3aHATHI

Cemectp 1
Pasoen 1. Jlunetinas aneebpa
IIpakTnyeckoe 3ausitue 1

JIuneitnas anre6pa. JlelicTBus HaJ MaTpuliaMu. TpaHCIIOHUPOBAaHHAS MaTpHIIA.
Onpenenurenu (2 yaca).
IIpakTH4eckoe 3ansTHE 2

Hesbipoxxiennas matpuna. O6patHast Matpuiia. basucHslit MuHOp MaTpuisl. PaHr MaTpuiis!
(2 gaca).
IIpakTu4yeckoe 3ansaTue 3

CucremMpl TMHENHBIX YpaBHEHUH. MaTpu4HbBIN METO/ PELIEHUS] CUCTEM YpaBHEHUNH. MeToj
Kpamepa. Meton ["aycca (2 gaca).



IIpakTnyeckoe 3ansiTue 4

HccnenoBanue cucreM ypaBHeHUH o6O1ero Buia. CoBMecTHbIe cucteMbl. OQHOpOaHAs
cucreMa ypaBHeHUH. HeTpuBuanbHas COBMECTHOCTH OJTHOPOJTHOM CHCTEMBI (2 Jaca).
IIpakTnyeckoe 3ansTHE 5

DeMeHTHI BEKTOPHOU anreOphl. JInHelHbIe oniepaliny HaJl BeKTopaMu. JInHelHas
3aBUCUMOCTb BEKTOPOB. JIMHElHbIE Onlepalluy HaJl BEKTOpaMH B KoopauHaTax. CkanspHoe
IIPOU3BEJIEHNE BEKTOPOB. BekTOpHOE Npoun3BeeHne BeKTOpoB. CMemaHHOE NPOU3BEACHUE BEKTOPOB
(2 gaca).
Pazoen 2. Ananumuuecxas ceomempust
IIpakTH4eckoe 3ansATHE 6

Cucrema KoOpAMHAT Ha MIIOCKOCTU. OCHOBHBIE MPUIIOKEHHS METOJ1a KOOPJIMHAT Ha
riockocTH. [IpeoOpa3oBanme cuctemMbl KoopAuHAT. JIMHUM HA TUIOCKOCTH. Y paBHEHUS MPSIMON Ha
wiockocTH. [Ipsimast muuus Ha miockoctu. OCHOBHBIE 3aa4u (2 Jaca).
IIpakTHyeckoe 3ansaTHE 7

JIuHuM BTOPOTro NMOpsiAKa Ha MIIOCKOCTH. OKPYXKHOCTb. DuHUNC. POKYChl. DKCIEHTPUCHUTET.
Hupektpucet. ['unepbona. DkcrieHTpUcUTET runepoossl. Jupexrpuce! runepoonsl. [Tapadona.
OO6miee ypaBHeHHE JTMHUN BTOPOTO mopsiaka (2 yaca).
Paszoen 3. Mamemamuueckuti ananus
IIpakTnyeckoe 3ansiTue 8

Kommiekcupie uncna. Tpuronomerpudeckas popma uncina. JlecTBUs ¢ KOMILIEKCHBIMU
yrcnamu. ®opmyna Myaspa. Pemienue aByuieHHbIX ypaBHeHUH. [loka3aTenbHas QyHKIuUS C
KOMIUTEKCHBIM TIoKa3atesieM. @opmyna Dittepa. [TokazarenpHas popmMa KOMIUIEKCHOTO dncia (2
Jaca).
IIpakTHyeckoe 3ansaTHE 9

Oyukuuu. CriocoOsl 3a1aHus GYHKINH, CBOMCTBA PyHKIMH (2 yaca).
IIpakTuyeckoe 3ansaTue 10

[Ipenen pynkuuu B Touke. beckoneuHo manblie u 0eckoHeuHOo Oonbiine Qynkuuu. [Ipenen
(YHKIMY IPpU CTPEMIJIEHUH apryMEeHTa K 0€CKOHEUHOCTU. PacKkppITre pa3inyHbIX BUI0B
HeompeIeIeHHOCTeH (2 yaca).
IIpakTuyeckoe 3ansiTue 11

IIpenen nocnenoBarenbHocTU. Yncno e. 3amMevaresabHble npeensl (2 yaca).
IIpakTuyeckoe 3ansaTue 12

CpaBHeHue 0ECKOHEYHO MaJIbIX (PYHKIMI. DKBUBaJICHTHbIE OECKOHEUHO MaJlble () yHKIIMH.
HenpepsiBHOCT (DyHKIIUU B TOUKE, HA OTpe3Ke (2 yaca).
IIpakTyeckoe 3ansaTue 13

[IpousBonnas ¢pynkiuu. [Ipasuna quddepenunponanus. [IponsBonHas oOpaTHON U CIIOXKHON
¢ynkuuu. Jlorapupmuueckoe auddepenunupopanue (2 gaca).
IIpakTHyeckoe 3ansaTue 14

Juddepernunan u ero npuMeHeHHE B IPUOIMKEHHBIX BbIYHCICHUAX. [Ipon3BoiHbIE 1
muddepeHImansl BHICIINX TOPSAAKOB (2 yaca).
IIpakT4eckoe 3ansaTue 15

JlokanbHbli s3kcTpemyM. McenenoBanne GpyHKIMY HA MOHOTOHHOCTD U OKCTPEMYM.
Hanpasnenue BbInykiocTu rpaduka GyHKIMU, TOUKH neperuda. AcumnroTsl. O0Imas cxema
uccieI0BaHMsl PYHKIIMU U IocTpoeHue rpaduka (2 yaca).
IIpakTyeckoe 3ansaTue 16

Heonpenenennsii nunterpan. Henocpeacrsennoe unrerpuponanue. Croco0 moicTaHOBKY (2
Jaca).
IIpakTHyeckoe 3ansitue 17

WuTerpupoBanue no yactaMm (2 yaca).
IIpakTHyeckoe 3ansitue 18

WuTerpupoBanue 31neMeHTapHbIX Jpobeit. MHTerpupoBanue parioHaIbHBIX (PYHKIHI.
WuTerpupoBanue palioHalbHBIX Apodei (2 yaca).



IIpakTnyeckoe 3ansiTue 19

WHuTerpupoBanue TPUrOHOMETPUYECKUX (YHKINN. Y HUBEpCAIbHAS TPUTOHOMETPHUECKAs
mojicTaHoBKa (2 4aca).
IIpakTyeckoe 3ansaTue 20

HNHTerpupoBanme uppanmoHaIbHBIX GyHKIIMNA. buHOMIHANBHBIE AuddepeHnnans (2 yaca).
IIpakTyeckoe 3ansaTe 21

OnpeneneHHbIi MHTErpaj. Beryucienue onpeneaeHHoro HHTerpaia. 3aMeHa IEPEMEHHBIX B
olnpezeNeHHOM uHTerpaie. MHrerpupoBanue no yactsam (2 gaca).
IIpakTnyeckoe 3ansitue 22

Hecob6ctBennbie nuTerpansl 1-ro u 2-ro poaa (2 yaca).
IIpakTnyeckoe 3ansitue 23

[TpubnuxeHHoe BHIYMCIIEHUE ONPEACTICHHOTO HHTEerpaia. @opMyIna IpSMOYTrOJIbHHUKOB.
®dopmymna tpanenuii. Dopmyna mapados (Cumncona) (2 yaca).
IIpakTH4eckoe 3ansaTHE 24

Haxoxnaenue miomaaei miockux ¢puryp. HaxoxaeHue miomaar KpuBOJIMHEHHOTO CEKTopa.
Brraucnenue 1MHbL Jyru KpuBoid. Berurcnenne o0beMoB Ten BpaieHus. [nomnans moBepxHOCTH
TeJa BpaimieHus (2 yaca).
Cemectp 2
Paszoen 4. Mamemamuueckuii ananus
IIpakTHyeckoe 3ansaTHE 25

DyHKIIUN HECKOJIBKUX NTEPEMEHHBIX: MIPe/Iell, HEIPEPhIBHOCTh, YACTHBIE IPOU3BOIHBIC (2
yaca).
IIpakTnyeckoe 3ansiTue 26

[TomHoe npupamienue u noausiid Auddepennunan. JuddepeHnpoBanne cloKHBIX QYHKIUA.
HMuddepenunpoBanre HesBHbIX QyHKINH (2 yaca).
IIpakTuyeckoe 3ansaTue 27

YacTHble Ipou3BOHbIE U AU(depeHInanbl BHICIIUX NOPSAKOB. ['paMeHT U MPOU3BOIHAS 110
HanpasyieHuto. Jkcrpemymbl @HIL. YcenoBHblil sxcTpeMym. Meron MHokuTenet Jlarpanxa. [Touck
ONTUMAaJIBHBIX PEIICHHH (2 Jaca).
IIpakTnyeckoe 3ansaTHe 28

JIBOoHBIE MHTETpaIIbL. BhIuKciieHHe JBOMHOTO UHTErpasa. JJBOMHON UHTErpall B MOJIAPHBIX
KoopauHaTtax (2 gaca).
IIpakTyeckoe 3ansaTue 29

TpoitHoli uHTErpa. 3aMeHa NepeMEHHBIX B TpOHHOM uHTerpane. [lununapuueckas cucrema
koopauHat. Chepuueckas cuctema KoopauHar (2 gaca).
IIpakTuyeckoe 3ansaTue 30

I'eomerpuueckue U pu3NIeCKUe NPUIOKEHUS KPAaTHBIX MHTETpalioB (2 yaca).
IIpakTuyeckoe 3ansaTue 31

OObikHOBeHHBIE MU epeHnanbrble ypaBHeHus. [luddepeHnmanbable ypaBHEHHs IEPBOTO
nopsiaka. YpaBHeHus Bua y' = f(x). YpaBHeHuUs ¢ pa3ensionMMuCs epeMeHHbIMU (2 Jaca).
IIpakTH4eckoe 3ansaTHE 32

OpHopoHBIE ypaBHEHUS. Y paBHEHUS, IPUBOASIINECS K OTHOPOAHBIM. JInHEHHbIE
ypaBHeHus. Meron beprnymiu. Meron Jlarpanka (2 yaca).
IIpakTnyeckoe 3ansaTue 33

VYpaBuenue bepaynnu. YpaBHeHus B MOMHBIX TuddepeHiuanax. Y paBHeHus Jlarpamka u
Kiepo. [Tone manpasnennii. 3okauns! (2 gaca).
IIpakTH4eckoe 3ansaTHe 34

JuddepeHnnanbHble ypaBHEHUS BBICIIUX MOPSIKOB. Y paBHEHHUS, AOMYyCKAIOIINe TOHMKEHNE
nopsiika. YpaBHeHus Bua y(n) = f(x). YpaBHeHus, He coJiepxKaliue sBHO HCKOMOW (DYHKIIMHU U ee
MIPOM3BOHBIX JI0 MOPsAKa n-1 BKIIOUUTENBHO. Y paBHEHUS, HE CO/IepKallUe SIBHO HE3aBUCUMOMN
nepeMeHHoi (2 Jaca).
IIpakTHyeckoe 3ansaTue 35

JIuneitnble nu¢dhepeHnuanbHble YpaBHEHUS BBICIINX MOPSAIKOB. JINHEHHbIE OTHOPOIHBIE
muddepeHIManbHble YpaBHEHUS € IPOU3BOIbHBIMU KOdpdumenTamu. CTpykTypa 00111ero



pemenusi. @yHnaMmeHTanbHas cuctema pemeHuii. Onpenenurens Bporckoro. O6miee pereHue
JMHEWHOTO OJTHOPOJHOTO MU (hepeHIInaTIbHOTO ypaBHEHUs BTOPOro nopsiika. JInneitnoie
oaHOpoaHbIE AuddepeHITnaIbHbIe YPAaBHEHUS C IOCTOSTHHBIMEU KO3 DUITMCHTaMHU.
XapakTepuCcTUYECKUII MHOIOWIEH U XapaKTEPUCTUUECKOE ypaBHEHUE (2 Jaca).
IpakTnyeckoe 3ansiTue 36

JIuneitnble HEOTHOPOIHBIE MU hepeHIInAIbHBIC YPABHEHUS C TPOU3BOJILHBIMU
koddunmenTamu. MeTo1 Bapraluy MpoOru3BOJIbHBIX MOCTOSIHHBIX. JIMHEHbIE HEOAHOPOHBIE
g depeHIaIbHbIe YpaBHEHHS ¢ TOCTOSHHBIMU KOA((UIIMEHTaMH U TIPABOH YacThIO
CrienuagbHOTO BHja (2 yaca).
IIpakTnyeckoe 3ansTue 37

HopmanbHbie cuctembl 00OBIKHOBEHHBIX MU depeHIanbHbIX ypaBHeHU. HopMarbHbie
CHCTEMBI JIMHEHHBIX OHOPOIHBIX AU(QepeHInaANbHBIX YPAaBHEHUH ¢ TOCTOSHHBIMU
koa(ddurmentamu (2 yaca).
IIpakTnyeckoe 3ansTue 38

Psinpl. Psanel ¢ HeoTpunatenpHbiME wieHamMu. [Ipu3nak cpaBaenus. [Ipusnak [Janambepa.
[Tpenensubiii npusnak danambepa. [Ipusnak Komm. MaTerpansubiil mpusnak Komm (2 gaca).
IpakTnyeckoe 3ansiTue 39

3HakornepeMeHHbIe psbl. 3Hakouepenyromuecs psaasl. [Ipusnak Jleitoauma. AdcontoTHas U
ycloBHAs cX0AUMOCTh psanoB. [Ipusnak [lanamGepa u Komu 1u1s 3HaKorepeMeHHbIX PSAIOB.
CaoiicTBa aOCOTIOTHO CXOAIITUXCS psioB (2 yaca).
IpakTnyeckoe 3ansitue 40

OyHKIMOHAIBHBIE MTOcenoBaTebHOCTH. ObnacTh cxonumoctu. CteneHnbie psabl. Paguyc
CXOJMMOCTH CTETIEHHOTO psana. Paznoxenue GpyHkuuii B creneHusie psbl. [Ipubmmkennoe
BBIYUCIICHIE 3HAYCHUH (PYHKINH, OTIPEACTICHHBIX HHTEIPAJIOB, pemeHune AudQepeHnnatbHbIX
ypaBHeHu# (2 gaca).

4.1.2.3. [lepeueHb 1a00paTOPHBIX PadOT
He mnanupyercs.

4.1.2.4. IlepeyeHb TeM U y4eOHO-MeTOAMUYECKOE O0ecIIedyeHHe CAMOCTOSTEIbHOM

padoThI

IlepeueHb TEM, BBIHECEHHBIX Ha CAMOCTOSITEIIBHOE U3yUEHUE:
. OOparnas matpuiia. Panr Mmatputis.
. Pemennie npon3BOJIbHBIX CUCTEM ypaBHEHUH. COBMECTHBIE CICTEMBI.
. Teopema Kponekepa - Kanennu.
. OnHopoHas cucreMa ypaBHeHn. HeTpuBranabHas COBMECTHOCTD OJTHOPOAHON CUCTEMBI.
. [IpssmoyronbHas cucrema koopauHar. [lonspHas cuctema KOOpAnUHaT.
. Paznuunble BUBI ypaBHEHUH NIPSMOM.
. KanoHnueckue ypaBHeHHs KpUBBIX BTOPOTO MOPSAKA.
. @yHKIMS: cr1oco0bl 331aHus PYHKLUH, cBOicTBa pyHKIMU. O6nacTh onpeaeneHns QyHKINH.
. [IpaBuiia packpbITHe pa3IUYHbIX BUJIOB HEONPEEIIEHHOCTEN.
. beckoneuno manbie u GeckoHeYHO OoJbIIMe (YHKIIMU U UX CBOMCTBA.
. OcHOBHBIE TEOPEMBI O Ipeesax.
. 3amMeuaTeNbHbIE IIPEEIIbI.
. CpaBHeHUE OECKOHEYHO MaNbIX (PYHKIHH.
. HenpepoiHocTh pyHKIun. Knaccudukaius Touek pa3poiba.
. Onpenenenne npou3BoaHON GyHKIMH. ['eOMEeTpUUECKH 1 MEXaHUYECKHUI CMBICT TIPOU3BOTHOM.
. ITpon3BoiHast OOpaTHOM U CIOXKHOM QyHKITHH.
. JlJorapudpmuaeckoe nuddepermnupoBanme.
. Auddepennnan u ero npuMeHeHHE B IPUOTMKEHHBIX BHIYUCICHUSX.
. [IpousBonHbIie U AU QepeHInanbl BEICIIUX MOPSIKOB.
. ®opmynel Tennopa u MakiiopeHa.
. [IpaBuio Jlonurans.
. [TonsTHe epBoOOpa3HOM 1 HEOIPEIeIEHHOT0 HHTErpaa.
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23. IlonsTre onpeaeaeHHoro MHTErpaia Kak npeiesia MHTErpajibHbIX CYMM.
24. OCHOBHBIE CBOMCTBA OINPEAEIECHHOTO NHTETpaa.
25. ®opMyIIbl OLIEHKU OMPENEICHHBIX MHTErPAJIOB.
26. HecoOCTBEHHbBIE UHTETPAIBI.
27. OyHKIIUM HECKOJIbKUX TIEPEMEHHBIX.
28. YacTHble IPOU3BOIHBIE.
29. [loHOE TIpUpAaIeHuE 1 MONHBIN quddepeHnnar.
30. YacTable npou3BoAHbIe U AU depeHnanbl BRICIIUX MOPSAKOB.
31. I'paauieHT ¥ IPOM3BOAHAS 110 HAIIPABJICHUIO.
32. Okerpemymbl @HIIL. YcnoBHBIN SKCTpEMYM.
33. 3amaya Komm. Teopema Komm nist qudpepeHnnanbHbIX ypaBHEHUH.
34. Auddepenunanbable ypaBHEHHS IEPBOTO MOPSIKA.
35. JIuneitnbie qudepeHnraibHple ypaBHEHHS BBICIIUX MTOPSIIKOB.
36. JluHelinble OMHOpOAHbIE  nudepeHaTbHble  YPAaBHEHUS  BBICIIUX  IOPSIKOB.
DyHIaMeHTaIbHAA CUCTEMA PEIICHUM.
37. JIuneiinble HEOAHOPOIHBIE MU (hepeHInaIbHBIC YPABHEHUS BBICIINX TOPSIKOB.
38. Uucnorsie psaasl. HeoOXomuMeblil mpu3Hak cXoauMoCTH. JlocTaToYHbIC TPU3HAKU CXOUMOCTH.
39. 3nakonepeMeHHbI€ PsAbl. 3HAKOUEPEAYIOLIUECS PSAIBL.
40. AGconroTHas U YCIIOBHASI CXOAUMOCTD PSJIOB.
41. CTeneHHBbIC PAJIBL.
Jlis  caMoCTOSITENbHON PAa0OTHl MCHOJB3YIOTCS METOAMYECKHE YKa3aHHUsS [0 OCBOCHUIO
JUCLUIUIMHBI U U3/IaHUS U3 CIMCKA MPUBEJCHHON HM)KE OCHOBHOM U JTOTMIOJIHUTEIbHON JIUTEPATYPHI.

4.1.2.5. IlepeyeHb TeM KOHTPOJILHBIX padoT, pedeparos, TP, PI'P, PIIP

He nmuanupyercs.

4.1.2.6. IlIpumepHbIii NepeYeHb TeM KyPCOBbIX PadoT (IIPOEKTOB)
He nmianupyercs.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTUHU

B npomecce wu3yueHus gucuuiuinHbl "MartemaTtuka"' TNPUMEHSIOTCA  KJIACCHYECKUe
JEKIIMOHHBIE 00pa3oBaTebHbIE TEXHOJIOTUH, HA TMPAKTUKAX IMPUMEHSIOTCS WHIUBHyaJbHBIE U
TPYIIIOBBIE TEXHOJIOTHH MPETIOAaBaHUS; UCTIONB3YETCSI KOHTAKTHAsI TEXHOJIOTHS, pa300p KOHKPETHBIX
CUTYyalluid, JlenoBble Mrpbl, AuchyT. [IpemomaBareneM o0o3Hawaercss mpobiiema, KOTOpas 3aTeM
oOcyxnaercs, pemaercs. Pe3yabrar M XoJ pELIEHHS JIEMOHCTPUPYIOTCSI C HCIOJIB30BaHUEM
MYJIbTUMEAUMHON TeXHUKH. Mcronb3yeTcss Takke CaMOCTOSTEIbHOE PEIICHHE YUaIMMUCS TUIIOBBIX
3aJa4 U IPUMEPOB.

6. OnleHOYHBIE CPEACTBA IJIA TEKYILIEro KOHTPOJIA YCIIeBAeMOCTH,

HpOMC)KyTO‘-IHOﬁ aTTeCTallui MO0 U TOraM OCBOCHHUA JUCHMUILJINHBI.
q)OHI[BI OLICHOYHLIX MaTCpHaJIOB (CpC,Z[CTB) MPUBCACHLI B IIPHUJIOKCHHUU.

7. YueOHO-MeTOANYecKOe U HH(POPMAITMOHHOE o0ecnieyeHne JUCHUIIMHBI.

7.1. OcHOBHas1 y4eOHO-MeTOAMYECKAS JIUTEPATYypPa MO IUCHUILIIINHE
1. I'myxoB, B. A. Kypc Beicuieit matematuku. B 2-x tomax. T.I : yueGnuk / B. A. I'nmyxos, I
A. Koros, O. B. KoroBa. — MakeeBka : JloHOacckasi HallMOHAIbHAsl aKaJeMHs CTPOMTEIbCTBA U
apxutektypbl, ObC ACB, 2020. — 566 c. - https://www.iprbookshop.ru/99382 . html
2. I'myxos, B. A. Kypc Beicuieit matematuku. B 2-x Ttomax. T.II : yuebnuk / B. A. I'myxos, I'.
A. Koros, O. B. KotoBa. — MaxkeeBka : JlonOacckass HalmoHadbHAsI aKaJeMHUsl CTPOHUTEIIbCTBA H
apxutektypsl, ObC ACB, 2020. — 566 c. - https://www.iprbookshop.ru/99383.html



3. TerpyamBwiu, E. B. Marematuka. Yacte 1 : mpaktukym / E. B. TerpyamBunu, B. B.
EpmoB. — 2-e m3a. — MockBa : A Ilm Ap Memua, 2021. — 204 c. -
https://www.iprbookshop.ru/99095 . html

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

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

7.2. I[OHOJIHHTCJILH&H yqe6H0-MeToxmqec1caﬂ Jurepartypa no 1mCuuIJanHe

1. KOroBa, H. B. Bricmas wmaremaruka. [(uddepennuanpapie ypaBHEHHS : y4eOHO-
meroaunyeckoe mocobue / H. B. KOrosa. — HoBocubupck : HoBocuOupckuii rocyaapcTBEHHBIH
TeXHUYECKUM yHUBepcuTeT, 2020. — 28 ¢. - https://www.iprbookshop.ru/99175.html

2. Uanos, /1. 1O. IuddepenuupoBanre 1 IKCTPeMaIbHbIE CBONCTBA (PYHKIINI HECKOIBKUX
NEPEeMEHHBIX : y4eOHOe MmocoOue K MpaKTHUYeCKUM 3aHATUSM 1o Bbiciiedl maremartuke / JI. HO.
Wganos, JI. 1. 3axapoB. — Mocksa : Poccutickuii ynusepcurer tpancnopra (MUUT), 2021. — 55
c. - https://www.iprbookshop.ru/115837.html

3. Marematuka. [Quddepennuansaoe wucuucienue. U.l. DyHKIUM OIHOW HE3aBUCHMOM
nepeMeHHoil : yueOHoe nmocobue / A. 3. Anuramos, I1. B. Makapos, H. B. Cemenona, @. JI. Jlamuas.
—  Mocksa : N3narenbckuit JHom  MUCuC, 2021. — 76 c. -
https://www.iprbookshop.ru/116937.html

4. Koo, A. I'. MaremaTrka B TEXHHYECKOM BY3€ JIIs 2-TO ceMecTpa : ydeOHoe nocodue / A.
I'. Knoso, U. A. JIanynoBa. — PoctoB-na-Jlony, Taranpor : U3narensctBo FOxHoro denepanbuoro
yauBepceuteta, 2021. — 198 ¢. - https://www.iprbookshop.ru/117180.html

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

6. Anexcees, I'. B. Kypc BbIciiell MaTeMaTUKH JJ1s1 TYMaHUTApHBIX HalpaBiIeHU : yueOHOe
nocobue / I'. B. Anekcees, M. . XonsaBuH. — Mocksa : A [lu Ap Meaua, 2020. — 264 c. -
https://www.iprbookshop.ru/96847.html

7. Koo, A. I'. Kypc nexuuii mo maremaruke : ydeOHoe mocobue / A. I'. Knoso, U. A.
JIsmiynoBa. — PocrtoB-Ha-Jlony, Taranpor : U3garensctBo FOxHOTO (henepanbHOrO yHUBEpCHUTETA,
2020. — 199 c. - https://www.iprbookshop.ru/107998.html

8. IlInapesa, I'. B. Briciias marematuka (JinHeiHas anreOpa) : METOJIWYECKHE YKa3aHUS K
BBITNIOJIHEHUIO TUIOBBIX pacueToB. s HanpasineHui noxaroroBku 38.03.01 Oxonommuka, 38.03.05
busnec-undopmatuka (kBammdukanuss — OakanaBp) / I'. B. IlnapeBa. — Cumdeponons :
YHUBEpCUTET S3KOHOMUKH U ynpasienus, 2020. — 57 c. - https://www.iprbookshop.ru/101397.html

9. MyparoBa, JI. A. TunoBoit pacuer «Maremaruka, | cemecTtp» : y4eOHO-METOAMYECKOE
nocodue / JI. A. MyparoBa, JI. B. JlumanoBa. — Camapa : Camapckuif rocyJapCTBEHHBIH
texuudyeckuit yausepcutet, bC ACB, 2020. — 116 c. - https://www.iprbookshop.ru/105243 html

10. CO0pHMK 3a7a4 U yIpakKHEHUI 10 MaTeMaTuke : ydeOHo-MeToauueckoe nocodue / P. M.
Anin6unnep, C. I1. I'opouxos, B. H. Heiimapk [u np.]. — Hwxkuuit Hosropon : Huxeropoackuit
rOCYyIapCTBEHHBI ApPXUTEKTYpPHO-CTpOUTENbHBIM yHHUBepcuteT, ObC ACB, 2020. — 170 c. -
https://www.iprbookshop.ru/107393.html

7.3. IlepeyeHb HHPOPMAITMOHHBIX TEXHOJIOTHIA, MCIOJIb3yEeMbIX NPHU
OCYIIIeCTBJIEHMH 00Pa30BaTeJILHOI0 NMpoIecca Mo JUCHUILUIUHE, BKIKYAs
nepevyeHb MPOrpaMMHOI0 odecredeHnsi 1 HHPOPMALMOHHBIX CIIPABOYHBIX

CUCTEM
B  oOpasoBarenbHOM  mpolecce  HCIOJB3YIOTCS ~ MH(OpMAIMOHHBIE  TEXHOJOTHUH,
peann3oBaHHBIE HAa  OCHOBE  HMH(OPMALMOHHO-00pa30BaTENBHOTO  IOpTajla  MHCTHTYTa
(www.mivlgu.ru/iop), 1 ”HOOKOMMYHUKAIIMOHHOW CETH UHCTUTYTA:
- IpeI0CTaBIeHUE YUeOHO-METOINYECKHX MaTepPHUajIoB B JIEKTPOHHOM BH/IE;
- B3aUMOJEHCTBHME YYAaCTHHKOB O0Opa30BaTEIbHOTO TIPOIECCa Yepe3 JIOKAIBHYIO CETh
uHCTUTYyTa U VIHTEpHeT;



- IPEZIOCTABIICHUE CBEICHUI O pe3yibTaTax y4eOHOU NEeTEIbHOCTH B 3JICKTPOHHOM JIMYHOM
KaOWHETe 00yJaroIIerocs.

WNudopmanoHHbIe CITPABOYHBIC CUCTEMBI:

HE UCIIOJIb3YETCSI

[TporpammHuoe oOecrieueHue:

He npenycmotpeHo.

7.4. Ilepeyennb pecypcoB HH(POPMALNOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH

«AHTEpHET», HEOOXOAUMBIX JIJIA OCBOCHUS TN CIMILIMHBI
iprbookshop.ru
mivlgu.ru/iop

8. MaTepHaJILHO-TeXHI/I‘IeCKOG obdecreyeHue JUCHHUITIJIMHBI
JlexuMoOHHas ayaguTOpUs
KomrmuiekT yueOHO-MeTOauYecKux MaTepuanoB; Buaconpoekrop ViewSonic PG603X DLP;
nepcoHasbHbI kKommnbtoTep RUSCO -1 mr., skpan DRAPPER Apex STAR. Jloctyn k ceru
WNHuTrepner

9. MeToan4yecKkue yKa3zaHusl M0 OCBOEHUIO JUCHUIJINHbBI

JlJis yCHemHOro OCBOCHHS TEOPETHYECKOro Marephalia OO0y4arolMiics: 3HAKOMUTCS CO
CIIUCKOM PEKOMEHJIYEMOW OCHOBHOM U JIONOJIHUTEIBbHOW JINTEPATYPHI; YTOUHSET Yy MPENoaBaTes,
KaKUM JIONOJHUTENIbHBIM IMOCOOUSM CIENyeT OTAaTh MPEANOYTEeHUE; BEAET KOHCIEKT JEeKIUH u
npopa6aTmBaeT HGKHHOHHBIﬁ Marepurail, NoJb3ysACh KaK KOHCIICKTOM, TaK U y‘-Ie6HI)IMI/I HOCO6I/I$IMI/I.

Ha mnpakthueckux 3aHATHAX MPOUICHHBIM TEOPETUUYECKUM MaTepuan MOAKPEIUISIeTCs
PCIICHUEM 3a/1a4 [0 OCHOBHBIM TEMaM AW CHUIIIIWHBI. B KOHIIC 3aHATUA o6yqa}0ume ACMOHCTPHUPYIOT
MOJTy4YEHHBIC PE3YJbTAThI MIPEMoAaBaTelNto U MPU HEOOXOIMMOCTH JeNatoT paboTy Ha/l OIIUOKaMHU.

Kaxnprit 00ygaronuiics caMoCTOSTEILHO OMPENEseT PEKUM CBOEH paboThl U Mepy Tpyaa,
3aTpauyrMBaeMOro Ha OBJAJCHHE Y4YeOHBIM cojaepKaHHeM AUCUUILTUHBL. OH  BBINOJHSET
BHEAYJAUTOPHYIO pabOTy W HM3YyUYECHHE DA3/CIIOB, BBHIHOCUMBIX HAa CaMOCTOSITEIbHYIO pPaboTy, IO
JUYHOMY HWHJMBHUIYaJbHOMY IUJIaHY, B 3aBUCUMOCTH OT €ro IOJArOTOBKH, BPEMEHU U JPYIHX
YCIOBUH.

dopMa 3aKITOYUTEIBHOTO KOHTPOJS MNPU MPOMEXKYTOUHOM aTTecTauuu — 3k3aMmeH. [[ns
MIPOBEICHUS TIPOMEKYTOYHOW aTTeCTAlUU 110 TUCHIUIUIMHE pa3paboTaHbl (POH]I OIIEHOYHBIX CPEACTB
U OaTbHO-pEUTHHIOBAasi CHCTEMa OIEHKH YYeOHOU JesTenbHOCTH CTyAeHToB. OlleHKa Mo
JTUCITUIIIMHE BBICTABISETCS B MH(OPMAIIMOHHOW CHUCTEME M HOCUT HMHTETPUPOBAHHBIN XapakTep,
y‘-II/ITI)IBaIOHII/Iﬁ PE3YIbTAaThl OUCHUBAHUA Yy4aCTUA CTYACHTOB B ayAUTOPHBIX 3aHATHAX, Ka4€CTBa U
CBOEBPEMEHHOCTH BBINIOJIHEHUS 33JaHUM B XOJ€ M3YYEHHUS IUCHUUIUIMHBI M MPOMEKYTOUHOU
aTTecralnuu.



[Iporpamma coctaBieHa B cooTBeTcTBHM ¢ TpeboBanmsimu PI'OC BO mo HampaBieHHIo
09.03.04 IIpocpammuasn uniceHepus W TPODUIIO TOATOTOBKU Memoodsl u cpedcmea paspabomiu
NPOCPAMMHO20 0OecneyeHus:

Pabouyto nporpamMmy cocTaBui K.n.H., ooyenm Kymaposa E.H.

[Iporpamma paccmoTpeHa u ogoOpeHa Ha 3aceqanuu kadeapor CIIM

npoTokoia Ne 21 ot 02.05.2024 ropa.
3aBenytomuii kapeapoit IIM Opnog A.A.
(ITonmuce)

PaGouast mporpamma paccMOTpeHa M OJOOpeHa Ha 3aceJaHuu Yy4eOHO-METOIUYECKON
KOMHCCUU (aKyIbTeTa

npotokoi Ne 9 ot 17.05.2024 rona.
IIpencenarens komuccuun OUTP Puiorckosa M.H.
(ITogmuce) (®.1.0.)




Ilpunoscenue

DoH/1 OLIECHOYHBIX MATEPHAJIOB (CPEeACTB) MO AUCHHUILINHE

MareMmaTtuka

1. OHeHO‘IHbIe MaTepHuaJbl AJA NPOBCACHUS TEKYHIECI0 KOHTPOJIA YCIIEBACEMOCTH

3amaun

IS

o IMCIOMIIJIMHE
BBIITIOJIHCHU A Ha

IMPAKTUYCCKUX

3aHATHUAX !

https://scala.mivigu.ru/upload/files opop/dactb5964ad702e00705d98edd2c4313 1677424778.doc

OO0uree pacnpenesieHue 0a/JI0B TeKYIIEro KOHTPOJISA MO0 BUAAM Y4eOHBIX padoT /sl CTyIeHTOB

PeliTunr-kouTpois 1

JIBa IpaKTUYECKUX 3a1aHUS U3
TP

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

PeittuHr-xoHTpOIIH 2

JIBa IpakTUUYECKUX 3aaHUS U3
TP

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

Peiitunr-kouTposs 3

JIBa IIpakTU4YECKUX 3aaHUS U3
TP

no 15 6amnos (1-ii cemectp),
1o 15 6amnos (2-i cemecTp)

[Tocemenue 3aHATHIA 1o 5 6amnoB (1-i cemectp), 10

CTYJEHTOM 5 6asoB (2-ii cemecTp)
JlomoHUTENbHBIE OaJITBI 1o 5 6amnoB (1-# cemectp), 10
OOHYCHI 5 6ayuioB (2-i cemect
Yy p

BrinosiHeHue ceMecTpoBOro
IJIaHA CaMOCTOSATEIbHON
paboTHI

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

2. HpOMe)KyTO‘IHaﬂ arrecranms 1o IuCuauIilJinue
ITepedyenb BOpPoCoOB K IK3aMeHYy / 3a4eTy / 3a4eTy ¢ OLeHKOM.
Ilepeyenn npakTHYecKUX 3a1a4 / 3alaHUi K IK3aMeHY / 3a4eTy / 3a4eTy ¢ OleHKOMH (mpu
HAJTHYMH)

Bompocsi, 3a/laHus TUTS MIPOMEXKYTOUHOM aTTecTaluu:
https://scala.mivlgu.ru/upload/files opop/2921£549cf38f5e30f419ae84384a394 166575914 1.doc

MeToauuecKkue MaTepHuaJIbl, XapaKTECPUIYIOIIUEC MPOUCAYPbI OCHUBAHUSA

Ha ocHoBe TUNOBBIX 3aaHuii U3 pazzaena 6.3. mporpaMMHBIM KOMILJIEKCOM MH(OPMallMOHHO-
oOpaszoBatensHoro mnoprana MU Bal'V ¢opmupyroTcss B aBTOMaTH4ecKOM peXHUME TECTOBBIE
3aIaHus ISl CTYJIEHTOB: TPU BoIpoca u3 Oioka 1, Tpu Bompoca u3 0Jioka 2 ¥ 4eThIpe BOIMpoca U3
6moka 3. IIporpaMMmHBIi KOMIUIEKC (QOpPMHUPYET HHIUBUAYaJbHbIE 3aJaHus Ui KaxXJO0ro
3aperuCTpUPOBAHHOIO B CHUCTEME CTYJEHTa M YCTaHaBJIMBAET BPEMsI MPOXOKICHUSI TECTUPOBAHUS.
Pe3ynbrarom TecTHpOBaHMS SABISETCS MPOLIEHT NPAaBUIBHBIX OTBETOB, C YYETOM HWHJINWBHYyaJIbHOTO
CEMECTPOBOT0 peHTHHTra CTyAeHTa (GOpMHUPYETCS FIK3aMEeHAIIMOHHAs OLIEHKA.

MakcumanbHast cymMmMa 6auioB, Habupaemasi CTYACHTOM Mo JucuuiuiiHe pasHa 100.

Onenka | Onenka no mikanie Ob6ocHoBaHMe Yposens

B cpopmuposannocmu
Oarax KomnemeHyuil
bonee | «OTnuunO» ConeprxkaHue Kypca OCBOEHO Buvicokuii yposens
80 TOJTHOCTHIO, 06€3 TpOoOeoB,




HEOO0XOIUMbIC TIPAKTUICCKUE HABBIKU
pabOThI ¢ OCBOCHHBIM MaTEPHATIOM
c(OpMHPOBAHEI, BCE
MPEYCMOTPEHHBIE MPOTrPaMMOi
oOyueHust yueOHbIE 3aTaHs
BBINTOJHEHBI, KAYECTBO X
BBIIIOJHEHUS OI[CHEHO YHCIOM
O0aJI0B, OJIM3KUM K MAKCHUMAJILHOMY

66-80

«Xopomo»

Copepxanne Kypca OCBOCHO
MOJTHOCTBIO, O6€3 TIpo0eIoB,
HEKOTOPBIC MMPAKTUICCKUE HABBIKU
pabOThI ¢ OCBOCHHBIM MaTEPHAIOM
c(hOpMHUPOBAHBI HEJIOCTATOYHO, BCE
MPEyCMOTPEHHBIE IPOTrPaMMOi
oOyueHust yueOHbIE 3aaHHs
BBIITOJIHEHBI, KAUE€CTBO BBIITOJIHEHHS
HHU OJHOT'O M3 HUX HE OI[CHEHO
MHHHMMAJIbHBIM YUCJIOM OaJljioB,
HEKOTOPBIC BUJIBI 3a/IaHUI
BBIITOJIHEHBI C OIIHOKaMH

Ilpoosunymutii
yposenp

50-65

«y,[[OBJ'IeTBOpI/ITeJ'IBHO»

ConeprxaHue Kypca OCBOCHO
JaCTU4YHO, HO HpO6€JII)I HE HOCAT
CYIIECTBEHHOI'O XapakTepa,
HCO6XOI[I/IMI)IG IMMPAKTUYCCKUEC HABBIKU
paboThI ¢ OCBOEHHBIM MaTEPUAJIOM B
OCHOBHOM C(hOpMHUPOBaHBI,
OOJIBIIMHCTBO MTPEyCMOTPEHHBIX
porpamMMoii 00y4eHus: yaeOHbIX
3aJJaHU BBIIIOJIHEHO, HEKOTOPBIE U3
BBIMMOJTHEHHBIX 3a7jaHWi, BO3MOYKHO,
COJIEp>KaT OIINOKHU

Ilopozoeviit yposens

Menee
50

«HeynoBneTBOpUTEIBHO»

ConeprxaHue Kypca HE OCBOCHO,
HE00XO0/AMMBbIE IPAKTUYECKNE HABBIKU
paboThl HE CHOPMUPOBAHBI,
BBINOJIHEHHbIE YUeOHbBIE 3a/1aHUS
coJiepxaT rpyobie omuOKu

Komnemenuuu ne
chopmuposani

(0]
(0]
(0]
(0]

ONPEAEIUTEND. ..
0 HE U3MEHUTCS
0 IIOMEHSET 3HAK
0 CTaHET PABHBIM HYJIIO
0 YBEJIMYUTCS B JBa pas3a

3. 3agaHus B TeCTOBOI (popMe MO TUCHHUIINHE
[Ipumeps! 3ananuit:
Tema: MaTtpuisl
KBanpaTtHast MaTpuiia Ha3bIBa€TCsl AMATOHAIILHOM, €CIIH. . .

JIEMEHTBI, JIeXkKalllue Ha TOOOYHOMN MaroHalu, paBHbI HYIIIO
JIEMEHTBI, JIeXkKalllUe Ha TIIaBHON IMaroHallv, paBHbI HYIIIO
AIIEMEHTBI, HE JIeXKAlllie Ha TJIaBHOW JUaroHaJlld, paBHbI HYJIIO
JJIEMEHTBI, JIEKAINe HUKE TJIaBHOM JMaroHaiIu, paBHbI HYJIO
Tema: Onpenenurenu
Ecin nomeHaTp MecTamMu JBE CTPOKM (ABa cTONOIA) KBAaApPAaTHOM MAaTpHIbl, TO

Tema: BekTopsl
1. CkansipHO€ MPOU3BEACHUE JIBYX BEKTOPOB OYyAeT CKausipom?




0 Ha

0 Her

2. BexktopHoe nMpou3BeIeHNE IBYX BEKTOPOB OyaAeT BEKTOPOM?
0 Ha

0 Her

Tema: IIpsimast Ha IOCKOCTH

[TpousBeneHue yrnoBeix KOAPPUIUEHTOB IPAMBIX 4x-8y+9=0 u 2x+y+5=0 , paBHO...
ol

ol

o2

o3

Tema: KoMiuiekcHbie yncia

1. [eticTBuTeNnbHAs YacTh KOMIUIEKCHOTO uncia 5(-2+21) paBHna...

o 2

o -10

o 10

o 2

2.Haiitu cyMMy KOMIUIEKCHBIX yucen z=-3-1 u z=1+2i
0 -2+

0 2-1

0 4+3i

0 -4-31

Tewma:IIponsBogHas
1. Haittu npousBoanyto GyHKIMN y=sin(8+4x)
4cos(8+4x)
-4cos(8+4x)
cos4x
-cos4x
. HaiiT mpon3BOIHYIO TpeThero mopsaka GyHKIuN y=sin3x
cos3x
-cos3x
-27 cos3x
27cos3x

o

©C O O O MO O O

[ToJtHBII TIEpeveHb TECTOBBIX 3a/IaHUI C YKa3aHUEM TPABHIILHBIX OTBETOB, pa3MeIleH B OaHKE
BONPOCOB  Ha  WHGOPMAIMOHHO-00pa30oBaTelbHOM  MOpTajie  HMHCTUTYTa 1O  CCBUIKE
www.mivlgu.ru/iop/question/edit.php?courseid=414&cat=1418%2C13005&qpage=0&category=244
75%2C13005&gbshowtext=0&gbshowtext=1&recurse=0&recurse=1&showhidden=0&showhidden=
1

OrneHKa paccCUMTHIBAECTCA KaK MPOIEHT MPABUJIHHO BBIMIOJHEHHBIX TECTOBBIX 3aJaHUIl U3 UX
o0uiero yucna.



