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1.  eawn, 3a1a4M U IVIAHMPYeMble Pe3yJabTaThl 00y4eHHUs 10
AUCHUILINHE

K ocHOBHBIM 11€51IM OCBOCHUS JUCHUILIMHBL «JInHeltHas anreOpay cienyeT OTHECTH:

- BOCIIUTAHHUE Y CTYJCHTOB O0IIEH MaTeMaTHu4eCKON KyIbTYpHhI;

- IpUOOpETEeHUE CTyIEHTaMH LIUPOKOT0 Kpyra MaTeMaTUYeCKUX 3HAaHUN, YMEHUH U HaBbI-
KOB;

- pa3BHUTHE CHOCOOHOCTH CTYACHTOB K WHAYKTHUBHOMY U JEAYKTUBHOMY MBIIIJICHUIO
Hapsily ¢ pa3BUTUEM MaTEMAaTUYECKOW MHTYUIINH;

- YMEHHUE CTYJCHTaMH pa3BUBATh HABBIKM CAMOCTOSITEILHOTO U3yUeHUsl yueOHOW U Hayu-
HOM JIMTEpaTyphl, COAEPIKALIEH MATEMAaTUYECKUE CBEICHUS U PE3YJbTAThI;

- IOJIFOTOBKY CTY/IEHTOB K JESTEIIbHOCTH B COOTBETCTBHUH C KBATH(PHUKAIIMOHHOMN XapaKTe-
PHUCTUKOM OakaaBpa Mo HaIlpaBICHHIO, B TOM YHCie JOPMHUPOBAHUE YMEHUH HCIIOIB30BaTh OCBO-
€HHbIE MaTeMaTUYECKHEe METO/IbI B MPO(ecCHOHANIBHOI 1eATeTbHOCTH.

- MOJITOTOBKY BBICOKOKBAJTU(HUIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B YCIOBUAX LU-
pPOBOI TYypOYJIEHTHOCTH U BBICOKMX TE€XHOJOTHMUECKUX PUCKOB COBPEMEHHOU HU(POBOM SKOHO-
MUKH.

K ocHoBHBIM 3a71auaM 0cBOEHUsI AUCUUILINHBL «JIuHeitHas anreOpay ciieqyeT OTHECTH:

- OCBOEHHUE CTY/IEHTaMU OCHOBHBIX MOHSTHUI, METOA0B, (POPMUPYIOLINX OOIIYI0 MaTeMa-
TUYECKYIO MOATOTOBKY, HEOOXOIUMYIO JUIsl YCIIEIIHOTO PELICHHS MPUKIIAAHbIX 3a/1a4;

- (hopmupoBaHue y CTyJeHTa TpeOyemMoro Habopa KOMIETEHIIUH, COOTBETCTBYIOLIUX €0
HAIPAaBIEHUIO MOJTOTOBKU U 00ECIIEUNBAIOIINX €r0 KOHKYPEHTOCTIOCOOHOCTh Ha PHIHKE TPY/a.

OO6yuenue no aucruiuinHe «JIunHeiHas anreOpa» HampaBieHO Ha (OpMUpPOBaHUE Yy 00yUaro-
mxcs cineayrommux komereHunit B cooreTcTBur ¢ ®I'OC 15.03.04 «ABTOMAaTHU3aIMSA TEXHOIIO-

TMYECKUX TPOLIECCOB U IMPOU3BOACTBY», YTBEPKAEHHBIM NpuKazoM MunoOpHayku Poccum ot
15.03.2015 N 200:

Koa u HauMeHOBaHNe KOMIIETEHIIUIA I/IHI[I/IKaTopr JOCTHIKCHUSA KOMIIC-

TCHIHUHU

OIIK-1 CnocobeH MpUMEeHSTh €CTECTBEHHO-
Hay4HbIE U OOIENH)KEHEPHbIE 3HAHUS, Me-
TOJIbl MATEMAaTUYECKOTO aHAIN3a U MOJEIH-
poBaHUs B NPO(heCcCHOHAIBHON AeSITeNbHOCTH

HOIIK-1.4. 3naer npuHIMIUATBHBIE 0COOEHHO-
CTH MOJICIMPOBAHUS MaTeMaTHYECKUX, (u3nde-
CKHMX, XMMHUYECKHX MPOIIECCOB, MMPEAHA3HAYEHHBIE
JJIA KOHerTHI)IX TEXHOJIOI'NYECCKUX HpOHeCCOB.
NOIIK -1.1. IIpuMeHsieT eCTECTBEHHOHAY4HbIE
1 001IIenH)KEHEPHBIE 3HAHMSI, METO bl MaTEMa-
TUYECKOTO aHAJIN3a U MOJICIIUPOBAHUS TIPH Pe-
meHH TPOo(GECCHOHATBHBIX 3a/lad, UCHOIb-
3yeT OCHOBHBIE 3aKOHBI JAUCITUIUIMH HWHXXE-
HEPHO-MEXaHUYECKOTO MPOQUIIS;

NOIIK-1.2. Vicrionb3yeT OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHbIX JUCLUIUIMH, IPABUIIA
MTOCTPOCHUS TEXHUYECKHUX CXEM M UePTEKEH;
HMOIIK-1.3. Baageer OCHOBHBIMHA METOAAMH
TEXHUKO-DKOHOMUYECKOI0 aHAJIN3a, HAaBLI-
KaMH COCTaBIIEHUSI PaOOUUX MPOEKTOB B CO-
CTaB€ TBOPYECKOM KOMaHBI.

OIIK-2. CnocoOeH NMpUMEeHSATh OCHOBHBIE Me-
TOJIbI, CITIOCOOBI U CPECTBA MOTYUEHHUSI, Xpa-
HEHMS, TIepepaboTKu HH(OpMAIH

NOIIK-2.1. 3HaeT NpuHIMIbBI YIPABICHUS U
CTPYKTYpPY aBTOMAaTHYECKHX CHCTEM, OCHOB-

HBIE BUJIbI CUCTEM YIIPABJICHUS U COBPEMEH-

HBIC CPE/ICTBA AaBTOMATH3AIIMH, OCHOBHBIE




HaTPaBJICHUS IPUMEHEHHUST KOMITBIOTEPHOM
TEXHHUKHU ¥ UH()OPMAIIMOHHBIX TEXHOJIOTHH B
pellieHUH 33124 yIPaBICHHS U aBTOMaTH3a-
1Y,

HOIIK-2.2. YMeeT opueHTUPOBATHCS B OC-
HOBHBIX 3371a4 aBTOMATU3AINH, BEIOUPATh
porpaMMHOE OOecTieueHHe ISl PeIICHUs
KOHKPETHBIX 3a/1a4 aBTOMATU3AIUU, TTPUME-
HSITh OCHOBHBIC 3aKOHBI €CTECTBCHHOHAYY-
HBIX JUCIHILIAH U METOJIbI MATEMaTUIECKOTO
aHaM3a JIsl TEOPETHYECKOTO MOJICITUPOBa-
HUSI TEXHUYECKUX CUCTEM M 00pabOTKH pe-
3yJIFTATOB KCIIEPUMEHTAIBHBIX HCCIIEI0BA-
HUH,

MOIIK-2.3. Biiageer HaBbIKaMH UCHOJIB30Ba-
HUSI KOMIIBIOTEPOB KaK 3JIEMEHTOB CHCTEMBI
aBTOMATH3aIlMH, COBPEMEHHBIMU METOJIaMHU
MaTEeMaTHYECKOTr0 aHAJIN3a U MOJICTUPOBAHUS
9T00BI 3((HEKTUBHO pelIaTh CIOKHbIE Hay4-
HBIC ¥ TEXHUYECKUE TIPOOJIEMBI YIIPABICHUS

2. MecTO0 IMCUHMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOMH MPOTrPaMMbl

JucuuninHa oTHOCUTCS K 00s13aTenbHOM YacTu 6moka b1: Moayns «MaremaTHdeckue u ecte-
CTBEHHO-HAYUYHBIE TUCIUTUTHHBDY.
E€ usyuenue obecrnieunBaeT U3yueHUE TUCIUTIINH:
B 6azoso0ti vacmu:
- pusuka;
- MATEMATUYECKHUI aHaJIu3
- CIIelMabHbIE pa3/ielbl MATEMATUKU
- TEOpETUYECKasl U MIPUKIIaTHAS MEXaHUKA,
- TEOpHUSl aBTOMATUYECKOTO YIIPABIICHHUS;
- MPOTPaMMHUPOBAHUE U OCHOBBI aJITOPUTMHU3AIINH;
- OCHOBBI 5KOHOMUKHY;
- MOJICTTUPOBAHHE CUCTEM YIIPaBJICHUS;
- OCHOBHI ITU(POBOI 0OPAOOTKU CUTHAJIOB;
- KOMITBIOTEPHBIE CUCTEMBI 00PaOOTKH IKCIIEPUMEHTATBHBIX TAHHBIX.
B uacmu, ghopmupyemoii yuacmuukamu 00pazo8amenbHulX OMHOULEHUN.
- MUKPOTPOLECCOPHBIE CUCTEMBI YIIPaBJICHUS;
- MPOMBIIIJIEHHBIE POOOTHI U POOOTOTEXHUYECKHNE KOMILIEKCHI.
B snexmuenvix oucyuniunax:
- IUCTAHIIMOHHOE TTPOTrPAMMHPOBaHUE POOOTOB
- aBTOMaTH3MPOBaHHAs Pa3padOTKa YIPABISIONIUX MPOTPaAMM.

3. CTpyKTypa M cofepKaHHe TUCHUILUTHHBI

OO01mas TpyA0eMKOCTh AUCHIUTUINHBI COCTaBIsAET 3 3a4eTHbIE enuHuUIIb -108 vacos.

3.1. Buabl yueOHOI#i padoThl U TPY10eMKOCTh



n/n Bup yuye6Hoii padoTbi Koaueerso Cemectp 1
4acoB
AyIMTOpPHBIE 3aHATHS 48 48
B ToM guce:
Jlexuun 16 16
1
CeMuHapcKue/mpakTHIECKNUE 3aHATHS 32 32
2
JlaboparopHbIe 3aHATHS - -
3
CamocrosiTesibHas padoTa 48 48
IIpoMe:kyTouHasi aTTECTALMSA
JK3aMEH D C)
Hroro 108 108

3.2. TemaTu4ecKHil MJIaH U3y4YeHH s JUCITUINHBI

Pasmemién B mpunoxenuu 1 k pabodeit mporpaMmme.

3.3. ConeprxaHue pa3/ieioB TUCHUILTHHBI

BBenenue

HpeI[MeT, 3ala41 U COACPKaHNUC NUCHUITIIINHBI. OCHOBHBIE 3TAIIbI PasBUTHUA AUCHUIIIIMHBI.
CprKTypa Kypca, €ro MeCTo U poOJib B IIOAT'OTOBKE 6aK8.J'IaBp8., CBA3b C APYIr'UMHU JUCHUILIIMHAMU.

Paznes 1. DineMeHTBI IMHEHHOM aaredpbl

Tema 1. MaTpuubl U OnIpeaeJIUTEH.

[Tonsitue matpunel. Buasl Mmatpun. [eiictBus Hag maTpunamu. Onepanny HaJ MaTpULlaMy
U Ux cBoicTBa. Omnpenenureny, uX cBocTBa U BbrunciaeHus. [lonstus muHopa u anreOpauye-
CKOro JI0NoyIHeHUs. PasnokeHue onpenenuTens Mo JIeMeHTaM CTPOKU WU cTonOna. Beraucie-
HUE OIPEIEIUTENCH pa3INYHOIO NOPsIKa.

OOparHast MaTpulla U AITOPUTM €€ BBIYMCICHUS. DJIeMEHTapHble peoOpa3oBaHus Mart-
puw. ITpuBeneHne MaTpullbl K JUAroHaIbHOMY WIIM TpanelUeBUIHOMY BUy. MarpuuHas Gpopma
3alMCcH CUCTEMbI JIMHEWHBIX alredpandeckux ypaBHeHUU. PaHT MaTpuLibl.

Tema 2. Pemienne cucreM JTHHEHHBIX aJredpandecKux ypaBHEHHIA.

CucteMsbl JIMHEHHBIX anredpanyecKuX ypaBHEHHH, OCHOBHbIE MOHATHUS. PemieHne cuctem
JMHEHHBIX ypaBHeHUH MeTo1oM Kpamepa, meTonom obpatHoil MaTpulisl, MmetosioM ["aycca. Teo-
pema Kponekepa — Kanemum. Pemienue npon3BOoIbHBIX CUCTEM JMHEMHBIX YPABHEHUM METOJOM
["aycca. PemieHne ofHOpOAHBIX CUCTEM JINHENHBIX ypaBHEeHUN. Kpurtepuii cylecTBoBaHUs HETPU-
BHAJIBHBIX PELICHUN.



Pa3zgen 2. JiieMeHThI BEKTOPHOM ajaredpbl

Tema 1. JIunelinsle onepaluy Haj BEKTOPaMHU, X CBOMCTBA. JIMHelHbIe KOMOMHAITNH BEK-
TOpOB. JIMHENHAs 3aBUCUMOCTb M HE3aBHCHUMOCTb BEKTOpOB. basuc cucremsl BeKTOpoB. Enun-
CTBEHHOCTb PA3JI0’KEHUs BEKTOpa 1o 6a3ucy. OpTOHOPMUPOBaHHBIN 0a3uc.

Tema 2. CxanspHOe, BEKTOPHOE U CMEIIAaHHOE IMPOM3BEACHHS BEKTOPOB, HX CBOMCTBA. Y CIIOBUS
OpPTOTrOHAJILHOCTH, KOJUTMHEAPHOCTH, KOMILIAHAPHOCTH BEKTOPOB. BBIUKCICHUE CKAISIPHOTO, BEK-
TOPHOTO M CMEIIIAHHOTO IMPOM3BEICHUI BEKTOPOB, 3aJaHHBIX KOOPIMHATAMH B OPTOHOPMHUPOBAH-
HOM Oa3mce.

Tema 3. Jluneiinbie npoctpancTsa. [loHsaTHE 6a3uca IPOCTPAHCTBA TEOMETPHUUECKUX BEK-
TopoB. [IpeobpazoBanre MaTpHIIBI TMHEHHOTO ONIepaTopa MpH nepexo/ie ot baszuca k 6azucy. Coo-
CTBEHHBIC 3HAYEHUS U COOCTBEHHbBIE BEKTOPHI MATPHUIIBI.

Pa3zgen 3. KoMiiekcHBIE YHC/Ia 1 MHOTOYJIEHBI

IToHsTHE KOMIIJIEKCHOT'O YHCIA. (DOpMBI 3allMCU KOMIIJICKCHBIX YUCECII. HeﬁCTBHﬂ Haa KOMIIJIICKC-
HBIMH 4YHUCJIaMU. <I)opMyJ1a MyaBpa. H3Bneuenue KOPHA N-0#1 TTOJIOKUTEIHLHOM CTEIIEHH U3 KOM-
IUIEKCHOTO 4YKcia. Pa3noskeHne MHOro4djaeHa Ha MHOKuTelr. OcHOBHAs TCOpCMa anrerLI.

Pa3nes 4. AHanmnTH4yeckasi reoMeTpust

CucreMsl KoopAMHAT. JleKapTOBBI IPSAMOYTOJbHbBIE KOOPAUHATHI HA TNIOCKOCTH U B IIPOCTPAHCTBE.
ITomnsipHas cucrema KOOpAUHAT.

Tema 1. IIpsimble ¥ MII0CKOCTH

Paznuynble TUTIBI ypaBHEHHI IUIOCKOCTH U YPAaBHEHUIT MPSIMOii (Ha TNIOCKOCTH M B IIPOCTPAHCTBE).
Brruncnenue pacCTOSHUN MEXy IBYMS TOUKaMHU, TOYKOM U MIPSMON, TOUKOH U IJIOCKOCTBIO.
Boruncnenue paccTosHUS MEXAY CKPELMBAIOIIUMUCS IPSIMbIMHU.

Brruncnenue yrioB MeKIy AByMsl IPSMBIMU, IPSIMOU U IUNIOCKOCTBIO, IBYMSI INIOCKOCTSIMH.
Tema 2. KpuBble 1 HOBEpXHOCTH BTOPOI0 MOPAIKA

KpuBbie BTOpOro nopsigka, HMxX reOMETPUYECKHE CBOMCTBA U ypaBHeHus. [IpuBenenue kpuBoi
BTOPOTO MOPSAKA K KAHOHUYECKOMY BUTY.

YpaBHeHUE MOBEPXHOCTH BTOPOro nopsiika. KaHoHnveckue ypaBHeHUs cepsl, HUIMIICOU A, KO-
Hyca, runepoosonia, napadboiaonsa.

3.4. TemaTnka NpakTHYECKUX 3aHATHH MO JUCUMILIUHE «/IuHeiiHas ajaredpa»

No 3angTns Tema 3angaTns

1 Pasnen 1. DiemeHTHI JIMHEHOM ajreOpbl. MaTpulbl, 1eHCTBUS
HaJl MATPUIIAMHU.

2 Onpenenurenu, X CBOMCTBAa M BhIUMCIEHUE. MaTpuuHas 3anuch
CHCTEMBI JINTHEWHBIX YPABHECHHUII.

3 OOpatHasi MaTpuIla U €€ BEIYHCIICHHE.
CucTtembl TUHEHHBIX anreOpandecKux ypaBHEHHM, OCHOBHBIE 10O-

4 HATUS U onpesienieHrs. Permenne cucteM TMHENHBIX YpaBHEHUI
meTogoM Kpamepa, MeTooM 00paTHON MaTPHIIGI

5 Pemenue cucrem IMHENHBIX ypaBHEHUI MeToioM ["aycca. Panr
matpuibl. Teopema Kponekepa — Kanemnu.

6 Meron ["aycca B TpOM3BOJIBHBIX CUCTEMAX JTMHEWHBIX YPABHEHUM.
OJHOPOJHBIE CUCTEMBI JIMHEHHBIX YPAaBHEHMUIA.




Pazgen 2. DiieMeHTHI BeKTOPHOH ajredpbl. BekTopsl. JInHen-
HBbIC Ollepalliy HaJ BEKTOpaMH, UX CBOWCTBA. JIMHEWHOe Ipo-
7 CTPaHCTBO T'€OMETPUYECKUX BEKTOpPOB. [loHATHE NTMHEWHON KOM-
OuHanuu BEKTOPOB. JIMHEITHO HE3aBUCUMBIC W JIMHEWHO 3aBUCH-
MBbIE€ CHCTEMbI BEKTOPOB.

[TonsiTre 6a3uca MPOCTPAHCTBA TEOMETPUUECKUX BEKTOPOB. Koop-
8 IuHaTHl BekTopa. OpTOHOpMHUpPOBaHHbIHN 6a3uc. KomirHeapHOCTb,
OPTOTOHAJILHOCTh M KOMILJIAHAPHOCTH BEKTOPOB.

CkanspHoe mpou3Be/IeHue BEKTOPOB U €ro CBOKCTBA. Y CJIOBHE Op-
9 TOTOHAJIBHOCTH BEKTOPOB. BekTopHOE pou3BecHHE IBYX BEKTO-
POB, €ro CBOMCTBA. Y CIOBHE KOJUIMHEAPHOCTH BEKTOPOB

CwmenanHOe MPOU3BEICHUE TPEX BEKTOPOB U €ro CBOMCTBA. BbI-
yyclieHne o0bemMa napasuiesienuneia u MupaMuibl. Y cI0BUE KOM-
10 IUIAHAPHOCTU BEKTOPOB. BhIuncieHune cKaasipHOro, BEKTOPHOIO U
CMEUIAaHHOTO MPOU3BEAEHUN BEKTOPOB, 3aJaHHBIX KOOpJAUHATAMU
B OPTOHOPMHPOBAHHOM Oasuce.

Jlunelinble mpocTpaHcTBa. PazmepHoCTh U 6a3uc JIMHEHHOTO Ipo-
CTPAHCTBA.

Marpuna nepexoaa ot 6a3uca k 6asucy. [IpeobpazoBanue Koop-
JMHAT BEKTOpa NpU U3MEHeHHM Oa3uca. JIuHeiHble omeparopsl,
JecTBUs ¢ IMHEHHBIMU oniepaTopaMu. COOCTBEHHBIE BEKTOPHI U
CcOOCTBEHHBIE 3HAYEHUS] MaTPUIIbI

11

Pa3znen 3. KommiekcHbIe YMCJIa 1 MHOTOYJIEeHbI MHOKECTBO
KOMIUIEKCHBIX 4Hcesl. PDOpMBI 3alIMCH KOMIUIEKCHBIX 4Hcen. Jlei-
CTBHS HaJ KOMIUICKCHBIMH UMciaMu. PaznoskeHrne MHOro4jIeHa Ha
MHO’KUTENH, OCHOBHAsl TeOpema anreopbl

12

Paznen 4. AHaauTu4eckasi reoMeTpust
CI/ICTCMBI KOOpIII/IHaT. Pa3JII/I‘IHI)I€ THUIIBI ypaBHGHI/Iﬁ IIJIOCKOCTHU

13

14 Paznuunble TUIIBI ypaBHEHNH NPSAMOW HA IVIOCKOCTH U B IIPOCTPaH-
CTBE

15 B3aumHoe pacnosokeHue NpsMbIX Ha MJIOCKOCTU M B IPOCTpPaH-
cTBe. BbIuncrienue paccTosIHUN MeXy ABYMsI TOUKaMH, TOUYKOH 1
npsMoii. BbIumciieHne paccTOSIHUS MEXKIY CKPEIIMBAIOIIMMUCS
npsMbIMU. B3anMmHoe pacronioskeHue niaockocTedd. Brruncnenue
pacCTOSTHUN MEXY TOYKON U TUNIOCKOCTBIO

16 KpuBsle BToporo mnopsiika MX reoMEeTpHUYECKHe CBOMCTBA. Y paB-
HEHUS AJIuIca, runep0obl, napadossl OOLIee ypaBHEHUE KPUBOI
BTOpOro nopszaka. [IpuBeneHre KpuBoil BTOpOro nopska K KaHo-
HU4YecKoMy Buay. [IoBepXHOCTH BTOPOro nopsika

=

4. YueOHO-MeTOAUYeCKOE U HH(POPMALIMOHHOE o0ecrieueHne

4.1. HopmaTusHbie 10kyMeHTHI 1 'OCTHI

®I'OC 15.03.04. ABToMaTH3aIUs TEXHOJIOTUIECKHUX ITPOIIECCOB U Mpon3BoAcTB. 2021 r.
OIl «ABTOMaTH3a1Ms TEXHOIOTHYECKUX MPOIIECCOB U MPOU3BOJICTB.» HanpaBneHHOCTh
(mpoduiis) Po6oTh! 1 poboTOTeXHMYECKHE yeTpoiicTBa. 2023. (roa Havana oO0yueHus-2023).
AxkaneMudeckuil yd4eOHBIH M1aH Mo HampaBlieHuto moarotoBku: 15.03.04 ABromaruzarnus
TEXHOJIOTMYECKHUX MPOLECCOB U MPou3BOACTB. [Ipoduib: Po60THI 1 poboTOTEXHUYECKHE
ycrpoiicta. 2023.



4. VYka3 Ilpesunenrta Poccuiickont @enepanun ot 01.12.2016 Ne 642 «Ctparterun Hay4HO-TEX-
HOJIOTHUYECKOTO pa3Butus Poccuiickoit denepannny.

5. TIpuxa3 MunucrepcrBa oopazoBanus 1 Hayku Poccuiickoii @eneparun ot 23.08.2017 Ne 816
«O06 yrBepxxaeHuu Ilopsaka npuMEeHEHUs] OpraHU3alUsIMM, OCYIIECTBISIOIUMU 00pa30oBa-
TEJIbHYIO IEATEIIbHOCTD, JJIEKTPOHHOT'0 00YyUEHHUsI, TMCTAHIMOHHBIX 00pa30BaTEIbHBIX TEXHO-
JIOTHH IIpU peanu3anuu o0pa3oBaTeIbHbIX IPOrPaMM)».

4.2.  OcHoBHasi JuTepaTypa:

1. 3abonorckuii B.C. JIuneiinas anreOpa u aHamuTU4eCcKast reoMeTpust (y4eOHbBIN KOMILIEKC):
yuebHoe nocobue, 2-e uzn. Crep. M.: Mzn-Bo MHOPA-M, 2022. 309 c. (Briciiee o6pa3oBa-
HUe: 0akanaBpHar).

2. Cupotuna U.K. JIuneitHas anreOpa v aHaTUTHYECKAss TE€OMETPHsI: MHTEPAKTUBHBIN KypC:
yuebHoe ocobue s By30B. CII6, M3a-o Jlans, 2022. 180 c.

3. Kypc neknuit mo nuHeiHOM anredpe U aHATUTUYECKON TeOMeTpuu: yaeOHoe nocooue. // Kyn-
psasueB b.10., Matsm B.U., [Tokazees B.B., Uepkecora I'.B.. M.: MI'TY «MAMI», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexTponnsIii pecypc. ]

4.3. JlomoiHUTEJbHASI JIUTEpaTypa:

1. Kpartkuii kypc BbICIIEH MaTeMaTUKH [DJIEKTpPOHHBIA pecypc]: y4eO. - DIeKTpoH. JaH. -
MockBa:  Jamkos u K, 2017. - 510 c. [Pexum  pmocryma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpana.] .

2. 3yb6koB B.I'., JIaxoBckuii B.A., Mapteiaenko A.U., Munocties B.b., [Tymkaps E.A. Kypc ma-
TEMaTHKU JJI1 TEXHUYECKUX BBICIINX Y4eOHBIX 3aBefeHuil. Yactu 1-4. M.: MTTI1Y, 2012. 400
IK3.

3. Unbun B.A., Ilo3usk D.I'. Ananutuueckas reometpus. M.: Hayka. ['naB. pen-ust pusuko-ma-
TeM. TuT-phl, 1988. 224 c.

4. bexnemuies, /[.B. Pemenue 3agau U3 Kypca aHAIMTUYECKON Te€OMETpUM U JTUHEHHOW an-
re0pbl [ DeKTpoHHBIN pecypc]: yued. mocodue - DnekTpoH. aaH. - Mocksa: @uzmatiuT, 2014.
- 192 c. [Pexxum moctyma: URL: https://e.lanbook.com/book/59632. - 3ar. ¢ sxpana.]

4.4. JjaexkTpoHHBbIE 00pa3oBaTeIbHbIE PeCypChl

[TpoBeneHune 3aHATUN U aTTECTallMi BO3MOYXHO B AMUCTAaHIIMOHHOM (hopMare ¢ MPUMEHEHUEM CHU-
CTEMbI TUCTaHIMOHHOTO 00yueHusi yuusepcutera (CO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
denpoit «MaTtemaTrka» JIEKTPOHHBIX 0Opa3zoBaTenbHbIX pecypcoB (DOP) mo Bcem paznenam
IPOTPAMMBI:.

Haszsanue 50P
Jluneiinas u BekTopHas anreopa | https://online.mospolytech.ru/course/view.php?id=3368
AHanuTHuYecKasi FTeOMeTpus https://online.mospolytech.ru/local/crw/course.php?id=2843

Jluneiinast anrebpa u ananutu- | https://online.mospolytech.ru/course/view.php?id=462
YCCKasa recOMETpHUs

Paspaborannbsie JOP BKII0YAIOT TPEHHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsimok mpoBeeHust paboOT B JUCTAHIIMOHHOM (hopMaTe yCTaHABIMBACTCS OTIEIBHBIMU PACIIO-
PSDKEHUSIMH ITPOPEKTOPa MO y4eOHOU paboTe M/UiTH LIEHTPOM y4yeOHO-METOINYeCKOil paboThI.

HHTepHeT-pecypchl BKIIIOYAIOT y4eOHO-METOMUECKUE MAaTePHAIIbl B JIEKTPOHHOM BH/IE,
npeJicTaBlIeHHbIC Ha caliTe mospolytech.ru B pazaene: «l{eHTp MaTeMaTHUECKOTO 0Opa30BaHMs»
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http://lib.mami.ru/lib/content/elektronnyy-katalog
https://e.lanbook.com/book/93522
https://e.lanbook.com/book/59632
https://online.mospolytech.ru/course/view.php?id=3368
https://online.mospolytech.ru/local/crw/course.php?id=2843
https://online.mospolytech.ru/course/view.php?id=462

(http://mospolytech.ru/index.php?id=4486,
http://mospolytech.ru/index.php?id=5822);

BapuaHTbl KOHTPOJIBHBIX 3aJaHUM 1O JUCLHHUIUIMHE
http://i-exam.ru, http:// fepo.ru.
TecTel 110 BeICIIEH MaTemaTuke http://function-x.ru/tests_higher math.html.
ITone3urie y‘{e6HO-MeTOI[I/I‘IeCKI/Ie u I/IH(bOpMaI_II/IOHHBIC Mar€puabl IPCACTaBJICHbBI Ha calTax:

http://exponenta.ru, http://egworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepedens pecypcoB HH(HOPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOU ceTH «ITHTepHET» 111 OCBOCHUS
JMCIMILTHHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.
Ka}I(,I[BII;'I CTYACHT O6CCHG‘IGH UHAUBUAYAJIbHBIM HCOI'PAHUYCHHBIM OJOCTYIIOM K 3JICKTPOHHBIM
O0ubMMoTEeKaM YHUBEPCUTETA
(elib.mgup; lib.mami.ru/lib/content/elektronyy-katalog) k smekTpoHHO-OHOIHOTEYHBIM CHCTEMAM
(9TEKTPOHHBIM OUOIMOTEKAM)

IIPEACTABICHBl HA CalTax:

4.5, JIuueH3M0HHO€e U CBOOOTHO pacnpocTpaHsieMoe MPOorpaMMHoe obecneuyeHue

Ne| HaumenoBanue | Pazpadorunk I10 JocTynnHOCTD Ccbuika Ha Enunblii peectp
(mpaBoob.Jaja- (IMUeH3HOHHOe, | POCCUIICKHUX MPOrpamMM JJIst
TeJIb) cB00OIHO pac- 9BM u B/l (mpu Hagau4un)
NMPOCTPaHsieMoe)

1 | Astra Linux | OOO JInnensnonHoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540

ACTPA" 36
2 | MoiiOduc OO0 "HOBBIE JIutieH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433

TEXHOJIOI'M" 75

4.6. CoBpemeHHbIe npodeccuoHaIbHbIE 0a3bl JAHHBIX U MH(OPMALIMOHHbIE CIIPABOYHbIE
CHCTEeMbI

Hepeqeﬂb PECYPCOB CE€ETH I/IHTepHeT, AOCTYIHBIX IJIl OCBOCHHUA NTUCIHUIIJIMHBI:

HaumeHoBanue CcbliKa Ha pecypc JIOCTYIHOCTD

HNupopManHOHHO-CIIPABOYHBIE CHCTEMBbI

ocTyrHa B cetu MH-
https://stackoverflow.co floctyn

/ TEepHeT 0e3 orpaHuye-
m

Stack Overflow
HUU

WNudopmannonnsie pecypesl Cetu
KoncynsrantlIntoc

http:// www.consultant.ru | JoctymHo
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http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://i-exam.ru/
http://function-x.ru/tests_higher_math.html
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru/
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/

[Topran PenepanbHbIX rocyaap-
CTBEHHBIX 00pa30BaTEIbHbIX CTaH-
JapTOB BhICHIETO 00pa30BaHUs

http://www.fgosvo.ru. JlocTymHo

DJIEKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI

Jlanp https://e.lanbook.com/ HocrymnHa B cetu UH-
TepHeT 0e3 orpaHuye-

HUI
IPR Books https://www.iprbookshop | octymna B cetn M-
ru/ TepHET 0e3 orpaHuye-

1305071

IpodeccnonanbHbie 0a3bl JAHHBIX

basa qaHHBIX Hay4HOM AJIEKTPOH- http://www:.elibrary.ru JoctymHo
HOI OnbIIMoTeKn

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JoctymHo
MOJIUTEMaTHIecKasi peepaTUBHO-
oubnuorpaduueckas u
HayKoMeTpuueckas (Oudamuomerpu-
yeckas) 0aza JaHHBIX

5. MarepuajibHO-TeXHHYECKOe o0ecredeHne T CHUTITHHbI

MaTepI/IaﬂbHO — TEXHHUYCCKas 68,38, YHUBCPCUTETA o0ecrieunBaeT IMPOBCACHNEC BCCX BUI0B
3aHITHA, IPETYCMOTPEHHBIX Y4EOHBIM TUIAHOM, U COOTBETCTBYET JIEHCTBYIOIIUM CAHUTAPHBIM U
IMPOTHUBOIIOKAPHBIM IIpaBUjIaM U HOpMaMm.

Kadenpa «Matematukay He pacrionaraet COOCTBEHHBIM ayAUTOPHBIM (DOHIOM U HCTIONb-
3yeT y4eOHbIe ayIMTOpHH 13 0011ero (hoHIa YyHUBEPCUTETA.

[Tpu HEOOXOAUMOCTH JIJIsl IPOBEACHUSI MHTEPAKTUBHBIX MPAKTUYECKUX 3aHATUN UCTIONb3Y-
IOTCSI KOMITBIOTEPHBIE KJIACChl YHUBEPCHUTETA.

6. MeToau4eckne peKoOMeHIal UK
6.1. MeToanyeckue peKOMeHIALUUH /Il MPeNnoaBaTesisi 10 OPraHu3aluu 00ydeHust

[Ipexne Bcero, ciaenyet oOpaTuTh BHUMaHHUE CTY/IEHTOB Ha TO, YTO IPAKTUYECKU BECh U3Y-
YyaeMblii UMU MaTepuai He TpeOyeT Kakoi-mnbo crenuanbHOl (AONOTHUTENbHOM) MOATOTOBKH U
BITOJIHE MOYKET OBITH YCIIEHTHO U3YyUY€H, €CIIH CTYIE€HThI OyIyT MOcenarh 3aHATUS, CBOEBPEMEHHO
BBINOJIHATH JJOMAIIIHUE 33JaHMs M MOJb30BaThes (IPU HEOOXOJUMOCTH) CHCTEMOM IMIaHOBBIX
KOHCYJIbTAIMI B TEUEHHE KaXk10T0 ceMecTpa. Boieamme B Kypc MaTeMaTHKU pa3/Ielibl IBISIOTCS
KJIACCUYECKHUMH, B TO 7K€ BPEMS OHU NTPAKTUYECKH OPUEHTUPOBAHBI, TAK KaK UMEIOT LITUPOKOE pac-
IIPOCTPAaHEHNUE I PEICHUs Pa3HOTo poja 3a/1a4y BHYTPU caMOi MaTeMaTHKU U MPUKIIAIHBIX 3a-
nad. MIX ocBOEHME MOMOKET CTYIEHTaM JIOTMYECKH BEPHO, apTyMEHTHUPOBAHO M SICHO CTPOUTH
YCTHYIO U MUCbMEHHYIO PeYb, YCIEUIHO MPUMEHITh HAKOIJIEHHbIE 3HAHUSI B MPOPECCHOHATbHON
JESATEIIBHOCTH.
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Heo6xoanMo ¢ caMoro Hauana 3aHATUH PEKOMEHI0BaTh CTY/AEHTaM OCHOBHYIO U JIOIIOJI-
HUTEJIBHYIO JTUTEPATYPY, a B KOHIIE CEMECTpa JaTh CIIUCOK BOIIPOCOB JIJIs TIOATOTOBKH K 3K3aMEHY.

Ha nepBoM 3aHSATHM 10 JUCHUIUIMHE CIETyeT 0053aTeIbHO MPOMH(POPMUPOBATH CTYICH-
TOB O BUJE U (popMe MPOMEKYTOUHOM aTTeCTalluy MO AUCLUILTIHE, CPOKAX €€ MPOBEACHUS,
YCIIOBUSX JIOYCKa K IPOMEKYTOYHOM aTTECTAllMK, IPUMEHSAEMBIX BUAAX IPOMEKYTOUHOTO KOH-
TPOJIAL.

N3noxxeHne TEOpEeTUUECKOro MaTepuaja JOJKHO COIPOBOXKAATHCS WIUIIOCTPATUBHBIMU
pUMepaMu, TIIATEIbHO OTOOPAHHBIMU MPENoAaBaTeeM TaK, YTOObl TEXHUUYECKHE TPYIHOCTH U
BBIKJIQ/IKU IIPU PELICHUHU 33/1a4d HE OTBJIEKAJIN OT IVIABHOI'O: OCMBICICHUS WJEU U CYTU NpUMe-
HsAeMbIX MeTOJ0B. ClielyeT BCerja yKa3blBaTh MIPUMEPBI IPAKTUYECKOIO IPUMEHEHUS PACCMOT-
PEHHBIX Ha 3aHATUSAX ypaBHEHUU U opmyi.

[IpakTuueckue 3aHATHUS JODKHBI ObITh OPraHU30BaHbI MPENOJIaBaTEIeM TaKUM 00pa3oM,
4TOOBI OCTAaBAJOCh BPEMs Ha MEPHOAMYECKOE BBHIMOJIHEHHE CTYJCHTaMH HEOOJBIION caMOCTOs-
TeIbHOU padOTHI B ayAUTOPHUH JIJIsl IPOBEPKH YCBOCHHSI M3JI0KEHHOTO MaTepuaa.

[IpenonaBaTens, BeAYIINN MPAKTHUECKUE 3aHATHSL, TOJKEH COTTIaCOBBIBATh Y4eOHO-TeMa-
TUYECKUH IJIaH 3aHATUH C JIEKTOPOM, UCIIOJIb30BATh EIUHYIO0 CUCTEMY 0003HAYCHHUIA.

[IpenogaBatento ciaenyeT 100MBATbCSI CUCTEMATHUYECKONM HENPEPBHIBHOM pabOThI CTYAEH-
TOB B TE€YCHHE CEMECTPA, HEOOXOAMMO BBISIBIISTH CUIIbHBIX CTY/ICHTOB U IIPUBJIEKATh UX K HAYYHOU
paboTe, K y4acTHIO B pa3HOTO poja OJIMMIIMAJaX U KOHKYpCax.

CTyaeHT NOKEeH OIlylaTh 3aMHTEPECOBAHHOCTh MPENOAaBaTeNs B JOCTUKEHUN KOHEY-
HOTO pe3yjbTaTa: B NMPUOOpPETeHHH OOy4YarOUIMMUCS MPOYHBIX 3HAHUM, YMEHUHW U BIIaJCHUS
HAKOIUICHHOM nH(OopManuei Ui pelieHus 3a1a4 B mpodeccnoHanbHOl e TeNbHOCTH.

6.1.1. OO6pa3oBare/ibHbIE TEXHOJIOTHHU

B03M0OHO ITpoBeIcHNE 3aHATHIA U aTTECTAIMi B TMCTAHIIMOHHOM (popMaTe ¢ MPUMEHEHUEM CH-
CTeMBbI JMCTaHIMOHHOTrO 00yueHus yHuBepcutera (CO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
dbenpoit «MaremaTrkay 3JIEKTPOHHBIX 00pa3zoBarebHbIX pecypcoB (DOP) (cm. m.4.4) .

[Topsimok mpoBeneHust paboT B JUCTAaHIIMOHHOM (hopMaTe yCTaHABIMBACTCS OTACIBHBIMU PACIO-
PSUKEHHUSIMH TIPOPEKTOpa Mo yueOHOU paboTe U/Uiu EHTPOM YueOHO-METOAUYECKON paboThI.

6.2. MeTtoauyeckue yKa3aHusi JAJsl 00y4alOMUXCHA M0 OCBOEHUIO
AUCHUNTHHBI

Pa3nes: 3eMeHTBI JIMHETHON aaredpsbl

MaTpuusl U onpeaenurtean. IIpexe Bcero, CTyJeHT AOKEH MOHATh, YTO MAaTpHUIA —
3TO Tabyuia yucen (MpudeM 3Ta Tabauia MOXKeT UMETh OJMHAKOBOE YHCIIO CTPOK U CTOJIOIIOB, a
MOYET OBITh U MPSAMOYTOJIbHOI), @ ONIPEeTUTENb- 3TO YHUCIIO, 3aIIMCBIBAEMOE B BUJIE KBaIPaTHOM
TaOJHIIBI, TO €CTh OMPEACTUTEIH CYIECTBYIOT TOIBKO y KBaJPaTHBIX MaTpPHII.

Crenyer o6paTuTh 0c000€ BHUMAHUE HA ONEPALII0 YMHOKEHUS MPSIMOYTOJIbHBIX MaTPHI]
U TIOHATH, KAaKUM TOJTy4aeTCsl MOPSI0K MaTPHIIBI — pou3BeeHusl. OCOOEHHOCTh MaTPHI] TaKKe
COCTOUT B TOM, YTO NPOU3BEJICHIE MAaTPUI] HE IEPECTaHOBOYHO, TO ecTh AB = BA .Cnenyert 06s-
3aTeIbHO YOEIUTHCS B 3TOM, PEIINB COOTBETCTBYIOLIUE 3a/1a4H.

BaxHbIM sBiIsIeTCS OHATHE 0OpaTHOM MaTpuilbl. Hamo 3HaTh ycioBHE CyLECTBOBAHUS
0o0paTHON MaTpHIBl U aIrOpuT™M ee noctpoeHus. [locie ee BbruncIeHUS Lenecoo0pa3Ho AenaTh
TIPOBEPKy MPABUILHOCTH PEIIeHH s, BHITOIHUB oneparnuio yMmHokeHns A A= E (momkna momy-
YUTHCS eIMHUYHAS MaTPUILIA)

[Tpu u3ydeHnu onpenenuTeNneil HaJo YeTKO YCBOUTH IMOHATHSI MHHOPA, allre0panveckKoro
JIOTIOJTHEHM S, 3HaTh MHOTOYUCIICHHBIE CBOMCTBA onpeaenuTens. J{is 0cCBOeHUS TEXHUKH BBIYHC-
JICHUs oTpeeNnuTeNel 1eaecoodpa3Ho, BEIOpaB MPOU3BOJIBHBIM ONMpPENEIUTENhb BbIIIE TPETHETO
HOPS/IKA, PACKPBITh €0 Pa3IMYHBIMU CHOCOOAMH, MPUMEHSS pa3jokKEeHHUEe U MO CTPOKaM M 110
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cronbam. OGpaTuTe BHUMaHUE, KAKUE CTPOKH (CTOJOLIBI) TPEeIOYTUTEIbHEE BEIOUPATh IS pac-
KPBITHS ONIPECIIUTENISA, YTOOBI YIIPOCTUTH €r0 BerYucieHne. Oco6eHHO 3 (HEKTUBHO BHIUUCIICHUE
OTIPENICIIUTEIS C TIOMOUIBIO AJIEMEHTAPHBIX NMPe0OpPa30BaHUM, TPUBOIAIIMX €r0 K TPEYTOJIbHOMY
BUJLY.

[Tpu u3y4yeHnn pemeHnii CucTeM JIMHEHHBIX anredpanueckux ypaBuenuit (CJIAY) ob6pa-
TUTE BHUMAaHHUE, [IPEXK/IE BCETO, HA IIOHATHE PELICHUs CUCTEMBI U YCIIOBUS CYLLIECTBOBAHUS pelle-
HUH B 3aBUCHUMOCTH OT COOTHOLLIEHUS MEK/y PAHI'OM MaTpULIbl, PAHTOM PACIIMPEHHON MaTPUILIbI
CHCTEMBI M YMCIIOM HEU3BECTHBIX M ypaBHeHHUH. OOpaTUTe BHUMAaHUE HA YCJIOBUS MPUMEHEHUS
dopmyn Kpamepa u merona obpaTtHol Marpuibl. BHuMaTtensHo pa3zdoepute npuMephbl perieHus
IIPOM3BOJIBHBIX CHCTEM JIMHEHHBIX anreOpanyeckux ypaBHeHHH metonoMm ["aycca (BBeneHue Oa-
3MCHBIX M CBOOOJIHBIX ITEPEMEHHBIX ).

Pa3zgen: Di1eMeHTBHI BEKTOPHOI ajredpbl

[Tpu n3ydyeHuwn naHHOW TeMBbl OOpaTUTE BHHUMAHUE HA JMHEWHBIC OIEpaIy HaJ BEKTO-
paMu, Ha MNOHATUS JTMHEHHON He3aBUCUMOCTH M JINHEHHOM 3aBUCUMOCTH BEKTOPOB, Ha (hyHIaMEH-
TaJIbHOE MOHsATHE 0a3Kca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMUPOBAHHOTO 0a3uca), Ha pasiio-
KEHHEe BEeKTopa 110 0a3ucy.

3HaTh OIpeseeHre, FTEOMETPUUECKHUE CBOMCTBA CKAJISIPHOIO, BEKTOPHOI'O U CMEIIAHHOTO
IPOU3BEACHUS BEKTOPOB, (POPMYJIBI AJIsl MX BBIYMCICHUS B BEKTOPHOM U B KOOPAMHATHON (opMme.
O0s13aTeNnbHO 3HATh U YMETh IPOBEPSITH YCIOBUS OPTOrOHAJIbHOCTH, KOJUIMHEAPHOCTH U KOMILIa-
HapHOCTHU BEKTOPOB.

Pa3nesi: kOMIJIEKCHbIE YMCJ1a 1 MHOTO4JICHBI

B sTom paznene, npexie Bcero, HaJlo MOHATh, YTO KOMIUIEKCHOE YUCIIO SIBUJIOCH PacCIl-
pPEHHEM TMOHSTHUS ICHCTBUTENBHBIX YHCEIN, 3HATh ONPEACICHNE U TPH (POPMBI 3aIUCH KOMILIEKC-
HOro 4ucina (anredpanyecKyro, TPUrOHOMETPUUECKYIO U MIOKA3aTeNbHYI0), FEOMETPUYECKYIO UH-
TEpIpETaNI0 KOMILUIEKCHOTO YUCIIa ¥ B3aUMHO-0/IHO3HaYHOE COOTBETCTBUE MEX /1Y MHOKECTBOM
KOMILJIEKCHBIX YHMCEI ¥ MHOKECTBOM TOYEK KOMIUIEKCHOW IJIOCKOCTH. 3HaTh (opMmyiy Diiepa.
KommuiekcHble ymciia MOKHO M300pa)kaTb C IOMOIIbIO BEKTOPOB HAa KOMILJIEKCHOM IJIOCKOCTH.
[TosTOMy onepanuu caoXeH!s U BBIUNTaHUS KOMILJIEKCHBIX YHCENl MOTYT OBITh CBEZICHBI K OIlepa-
LUSIM CJIOKEHUSI U BBIUUTAHUS COOTBETCTBYIOLUX BEKTOPOB.

Hano 3HaTh ¥ yMeTh BBIIIOJIHATH ONEpallui YMHOXKEHMS, A€JICHUS, BO3BEICHUS B TIOJ0XKHU-
TEIbHYIO CTENEHb KOMILJIEKCHBIX YHCEN, 3alIUCaHHBIX B TPUTOHOMETpUYECKol (hopme, U3BIIeUE-
HUS KOPHA N-OM CTENEHN M3 KOMIUIEKCHOTO YHCIIA.

Cnenyer 0OpaTUTh BHUMAaHHME Ha TO, YTO MHOKECTBO KOMILJIEKCHBIX YMCEN ABIISETCS 3a-
MKHYTBIM, TO €CTh JH00as aaredpanyeckas ornepanus HajJ KOMIIJIEKCHBIMH YHCJIaMU HE BBIBOJUT
3a npeaesnsl 00JaCTH KOMITJIEKCHBIX YHCET.

Hano 3Hath paznuyHble BUABI PA3JI0KEHNS] MHOITOWIEHA HA MHOKUTENH IS CIIy4aeB, KO-
I/1a Cpey KOpHEN MHOTouJIeHa MOTYT OBITh KPaTHbIE, KOMIUIEKCHBIE KOPHU. DTH CBEACHUS OYAYyT
WCIIOJIb30BaThCs, HAIPUMEP, B MHTETPAJIBHOM MCYMCIECHUU IIPU BBIYMCIEHUM HUHTErPAloOB OT
JIpOOHO-PALlMOHANBHBIX (DYHKUUH, IPU PEIIEHUHN JIMHEWHBIX OJHOPOAHBIX TU(depeHInalIbHbIX
YpaBHEHMI N-To MOPsIIKA C MOCTOSTHHBIMU KO3 UIIEHTaMH.

Pa3nen: AHaauTH4YecKas reomeTpus

ITpu n3y4eHnn aHAJIMTUYECKON T€OMETPUU CIIEAYET, IPEXKIE BCETO, TOHATH, UTO €€ 3aJa4ei  SB-
JSIeTCSl U3YYEHHE TeOMETPUUYECKUX OOBEKTOB MPHU MOMOLIN aHATUTUYECKUX METOJIOB alaredpsl u
MaTEMaTUYECKOT0 aHaIu3a. B 0CHOBE Takoro noaxoza J€KUT METOJ KOOPJAUHAT, BIIEPBbIE CUCTE-
MaTudecku mpumMeHeHHbIN P. JlekapTroM. OCHOBHBIC TOHSTHS T€OMETPUH (TOYKA, MPsMasi, TII0C-
KOCTb) SIBJISIOTCS HEONPEAETAEMbIMH, U ISl UX OMMCAHUS NMPUMEHSETCS] aKCHOMAaTHYECKUN Me-
TOJ1, TIO3BOJISIFOIINM YCTAHOBUTH B3aMMHO OJIHO3HAYHOE COOTBETCTBHE MEKTy MHOKECTBOM TOUEK
OpSAMOM ¥ MHOXECTBOM JICHCTBUTENIBHBIX YUCEN U, TAKUM 00pa3oM, BBECTU CUCTEMY KOOPAUHAT.
Hano yetko ycBouTh pasnuuHbie GOpMbI YpaBHEHHUH MPSMOI U MIOCKOCTH YMETh MEPEXOIUTH OT
oJtHOU (opMbl K Apyroil. CieayeT OCMBICIUTh U YCHEITHO NPUMEHSTh PELIeHNs KIaCCUYECKUX
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3a/1a4 aHAJIMTUYECKON IN€OMETPUM O B3aUMHOM DPACIIONIOKEHMM IPSIMBIX U IUIOCKOCTEM, YMETh
OTIPEEIIATh YIJIbl M PACCTOSHUS MEXKIY Pa3IUYHBIMU T€OMETPUUECKUMHI 00bEKTaMH.

OTMeTUM B 3aKJIIOYEHHUE, YTO YCIICUIHOE M3YUYEeHUE TUCHUIUIMHBI « JIuneitHas anreOpay,
npuoOpeTeHrue He0OXOIMMBIX KOMIIETEHIIUN, YMEHUIN U HABBIKOB BJIa/ICHUSI MATEMaTUYECKUM all-
napaToM TpeOyeT OT CTYJCHTOB OOJIBIION CaMOCTOATENbHOW paboThl. OOpaTUTEe BHUMaHHE, YTO
KOJIMYECTBO YacOB, OTBOAMMBIX Ha CAMOCTOSTEIbHYIO paboTy B COOTBETCTBUH C y4EOHBIM ILIa-
HOM, OOJIBIIIE YKCIIa YacOB, OTBOJMMBIX HA BCE BUIBI AyAUTOPHBIX 3aHATHUH.

7. ®OHJ OLIEHOYHBIX CPE/ICTB

@DOoH/J1 OLICHOYHBIX CPeACTB IpenacTaBieH B [Ipunoxenun 2 k pabodeil mporpaMMe U BKIIIOYAET
pa3aesbl:

1. Metoabl KOHTPOJIA U OLIEHUBAHUS PE3YyIbTaTOB 00y4YEeHHUS

2 llIxana u KpUTEPUU OLIEHUBAHUS PE3YIbTATOB O0YUYEHHUS

3. O1ieHOYHBIE CpE/ICTBA

3.1. Texymuii KOHTPOJIb

3.2. [IpoMexxyTouHas aTTecTaius
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Ilpunoscenue 1

TemaTu4eckuil IJIaH COEPKAHUA TUCUUILIMHBI «/InHeliHas anredpa»
10 HANIPABJIEHUIO NMOATOTOBKH
15.03.04 «<ABTOMATH3AIUsI TEXHOJOTHYECKUX NMPOLECCOB U NMPOU3BOICTB
HanpagienHocts (Ipouiib MOATOTOBKH)
P060TbI 1 pOOOTOTEXHUYECKHE KOMILIEKCHI
®opma 00y4eHHUS : OUHAS
Tox nadopa: 2023/2024

(bakanasp)
Buabl yueOHoii padoThl,
BKJII0YAsl CAMOCTOSITEJIbHYI0 Buabl camocTosiTe/IbHOM PadoThI DopmbI
=9 aTrrecra-
5 g paboTy CTY/JIE€HTOB, CryaenroB —
Paznen qE, S 11
& E H TPYJ0EMKOCTb B 4acax
n/n CP | KC
J | II/C | JIa6 C P K.P. | K.II. | PTP | Pedepar | K/p | O | 3
IlepBblii cemecTp
Pasznea 1. DjaeMeHThI THHEHHOM aJ1-
1.1 | redpwut Mampuysi, Oeticmsus Had mampu- 1 1 2 2 3
yamu.
OnpeaenuTend, WX CBOMCTBA M BBIYKMCIIC-
Hue. MaTtpruyHas 3aliCh CHUCTEMBI JIMHEH-
1.2 PHH 1| 2 2 3 +
HBIX YPaBHEHHH.
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Boiaaua 3agaauii PI'P Ne 1 o JuHeiiHoi
ajareope .

1.3

OOparHas MaTpuIla ¥ ee BhluucieHue. Mar-
pUYHas 3alUCh CUCTEMBbI JIMHEHHBIX YypaB-
HEHUN.

1.4

CucreMbl TUHENHBIX alNTreOpanyecKux
YpaBHEHU, OCHOBHBIE ITOHSTHS U ONpEie-
neHus. Pemenue cucreM JIMHENHBIX ypaB-
HeHuil metoioM Kpamepa, metogom obpart-
HOW MaTPHUIIbI

1.5

Pemenune cucrteM TMHENHBIX YpaBHEHUI
MeronoM ['aycca. Panr marpuusl. Teo-
pema Kponekepa — Kanesnu.

1.6

Metop 'aycca B TpOU3BOJIBHBIX CUCTEMAX
JMHENHBIX ypaBHeHUN. OTHOPOAHbBIE CH-
CTEMBbI JJMHEUHBIX YPAaBHECHUM.
CamocrosiTeibHas padora Nel B ayauro-
PMH 10 JIMHEHHOM anredpe

1.7

Bexkropel. JIuHeiiHbIE onepanyu Hal BEKTO-
pamu, ux cBoiicTBa. JIuHeliHble KOMOUHa-
UM BEKTOpPOB. JIMHEMHO HE3aBHUCUMBIE U
JIMHEMHO 3aBUCUMBIE CUCTEMBI BEKTOPOB.
Brinauya 3aganuii PI'P Ne2 o BekTopHO¥
ajareope.

1.8

[Tonsitue Gasuca. KoopauwHaThl BEKTOpA.
KonnuHaeapHOCTh, OPTOTOHATBHOCTD U KOM-
IJIAHAPHOCTH BEKTOPOB.
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1.9

CkansipHOE NMPOU3BEACHUE BEKTOPOB U €T0
CBOMCTBAa. BeKTOpHOE NPOU3BENECHUE ABYX
BEKTOPOB, €ro CBOICTBA.

1.10

CwmenanHoe MPOU3BEICHNE TPEX BEKTOPOB
M ero cBoicTBa. Brlunciienue oobema ma-
pajutenenumnena. YcClIoBUE KOJUIMHEAPHO-
CTH, OPTOTOHAJILHOCTH M KOMIUIAHAPHOCTH
BEKTOpPOB. OpTOHOPMUPOBAHHBIN Oa3uc.
Brerumnciienre ckaasipHOro, BEKTOPHOTO U
CMEUIaHHOTO MPOU3BEICHUN BEKTOPOB, 3a-
JAHHBIX KOOpAMHATAMH B OPTOHOPMHPO-
BaHHOM Oa3mce.

CamocrosiTeibHas padora Ne 2 B ayauTo-
PMH 110 BEKTOPHO ajredpe

10

1.11

Jlunelinple TpocTpaHcTBa. PasMepHOCTh U
0a3uc TMHEHHOTO IPOCTPAHCTBA.

Marpuma nepexoga ot 0Oasuca K 0Oasucy
npeoOpa3oBaHUe KOOPAWHAT BEKTOpa IMpH
n3MeHeHuu 6asuca. CoOCTBEHHBIE BEKTOPHI
1 COOCTBEHHBIE 3HAYEHUS JIMHEHHOI'O OIle-
patopa.

11

1.12

Pa3zpgen 3. KommjekcHble YMcjia H MHO-
rowieHbl MHOKECTBO KOMINUIEKCHBIX YH-
cen. @opMbl 3aMKMCH KOMITJIEKCHBIX YHUCEIL.
Onepanuu HajJ KOMIUIEKCHBIMH YHCIIAMU.
PaznoxeHrne MHoOroujieHa Ha MHOXKHTEIH
OCHOBHas Teopema anreopbl

12

1.13

Pa3nes 4. AHanmmTn4yeckasi reoMeTpus
CucreMsl KOOpJAuHAaT. PasmuuHble THUIEI
YPaBHEHUH IIIIOCKOCTH

13
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Boinaua 3anauuii PI'P Ne3 mo anaaurTH-
YEeCKOH reoMeTpum

1.14

PasnuuHble THUNBI ypaBHEHUH MpsSMOM Ha
IUIOCKOCTH U B IIPOCTPAHCTBE

14

1.15

B3anMHoOe pacniosioxkeHue IpsMbIX Ha IJ10C-
KOCTH U B IIPOCTpaHCTBE. Brruncienue pac-
CTOSIHUM MEXKIy JBYMS TOYKAMM, TOUKOU U
npsMoii.. BzanMmHoe pacronokeHue Iioc-
KOCTeH. BpluncieHue pacCTOSHUM MEXIy
TOYKOH U TNIOCKOCTBIO

CamocrosiTesibHas padora Ne 3 B aynuro-
PMH 10 AHAJMTHYECKON reOMeTpHu

15

1.16

KpuBsie BTOpOro mopsijika ux reoMeTpuyde-
CKHE€ CBOICTBa. YpaBHEHHUS OJIUIMIICA, TH-
nepOosbl, mapabonsl OOiiee ypaBHEHHE
KpUBOW BTOporo mopsuaka. IlpuBencHue
KPUBBIX BTOPOTO TMOpSJIKAa K KaHOHWYE-
ckomy BuIy. [loBepXHOCTH BTOpPOIro TO-
psaka

16

dopMma aTTecTaluu

21

Bcero yacoB no fucuMiniinae

16

32

60

PT'P

caM

pao.
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IIpunoowcenue 2

®OHJI OHEHOYHbLIX CPEJICTB
MO JUCUMILINHE

«J/IunerHas ajaredopa»

Hanpasnenue noaroroBku: 15.03.04 «ABTomaTu3anus TEXHOJOTUYECKHUX IPOLECCOB U IPOU3-
BOJICTBY.
[Tpodmiib: «PoOOTHI 1 POOOTOTEXHUYECKHE KOMILIIEKCHD».

Kadenpa: «Maremarukar

1. MeToabl KOHTPOJISA ¥ OLleHMBAHUS Pe3yIbTATOB 00yUeHH s

JU1st KOHTPOJISL YCIIEBAEMOCTH U Ka4eCTBA OCBOCHUS AUCIUIUIMHBI HACTOSIIEH MTPOrpaMMoit
IPETyCMOTPEHBI CIIETYIOIINE BUABI KOHTPOJIS:
- KOHTPOJIb TEKYLIEeH yCIeBaeMOCTH (TEKYILIH KOHTPOJIB);
- IPOMEXKYTOYHAs aTTecTalus (IK3aMeH).

2. llkana u KPUTEPHHU OLEHUBAHUSA Pe3yJILTATOB 00y4eHUsI

dopMa NPOME:KYTOUHOI aTTeCTAllMN: IK3aMeH

IIpomesxyTouHas aTTectanus oOyyaromuxcs B popMe sK3aMeHa IpOBOJUTCSA 110 pe3yiibTaTaM
BBINOJIHEHUS BCEX BUJI0B yUEOHOM paboThl, IPEyCMOTPEHHBIX YUEOHBIM IIJIAHOM IO IaHHOW AUCLU-
IUIMHE, TPU 3TOM YYUTBIBAIOTCS PE3YJbTaThl TEKYLIETr0 KOHTPOJI YCIIEBAEMOCTH B TEUEHHE ce-
mectpa. OleHKa CTEeNEHH JTOCTHKEHUSI 00yJarOIUMUCS TIAHUPYEMBIX PE3yJbTaTOB OOyUYSHHS IO
JUCLIUIUIMHE TPOBOJUTCS MPENOoJaBaTeNIeM, BEAYIIIUM 3aHATUS 10 AUCLUILIMHE METOJOM IKCIIEPT-
HOU oueHkH. Ilo uToram mpoMexyTouHoO# aTTeCTalluy MO JAUCHUIUIMHE BBICTABISETCS OLIEHKA «OT-
JIMYHOY, «XOPOILO0Y», «yIAOBIETBOPUTEIBHO» UIH «HEYIOBIECTBOPUTEIBHO.

IIkana oueHNBaHUA Onucanne

BrimonHeHs! Bce o0si3aTesIbHbIE YCJI0BHSI NMOATOTOBKM CTY-
JAeHTa K NPOMEKYTOYHOH AaTTecTalliu, IPeIyCMOTPEHHBIE
nporpaMMoil TuctUIuinHbl. CTyIeHT I€MOHCTPUPYET COOTBET-
CTBUE 3HAHUH, yMEHUH, HABBIKOB MTOKA3aTeNsIM, IPUBEJACHHBIM B
OTnuuHO TabIUIax, ONepupyeT NPUOOPETEHHBIMU 3HAHUSAMH, YMEHUSIMH,
HAaBbIKAMH, IPUMEHSET UX B CUTYalUsX MOBBIILIEHHOW CIOXHO-
ctu. Ilpm 3TOM MOryr OBITH JOMYIIEHBl HE3HAYUTEIbHBIE
OLIMOKH, HETOYHOCTH, 3aTPyJHEHMs NpU MEepeHoce 3HAHUHU U
YMEHHI Ha HOBBIE, HECTaHJAPTHBIE 3a/1a4H.

BrimonHensl Bce 00s3aTeibHbIE yciaoBusi MOArOTOBKH CTYy-
ACHTAa K l'lpOMe)KyTO‘-lHOﬁ aTTeCTaluuu, IPECaAyCMOTPCHHBIC
HpOFpaMMOﬁ JAUCLHUITIIMHBI. CTy,[ICHT ACMOHCTPUPYET COOTBCT-
CTBHUC 3HaHI/II>'I, YMCHHf/'I, HAaBBIKOB ITOKA3aTCJIAM, IPUBCACHHBIM B
Ta6n1/1uax, OICpupyeT HpI/IO6peTCHHBIMI/I 3HAHUSAMU, YMCHUSIMU,

Xoporo
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HaBbIKaMH. B To jxe BpeMs Ipu OTBETE AOMYCKAET HECYIIECTBEH-
HbIE MOIPEIIHOCTH, 3a/1a4d PEIIaeT C HelI04YeTaMH, HE BIIHAIO-
IIMMU Ha OOIIUI X0/ PEIICHHUS.

YIIOBJ'IGTBOpI/ITeJ'IBHO

BrimonHensl Bce o0si3aTe/ibHbIE YCJIOBHUSI NMOATOTOBKH CTY-
JIeHTa K NPOMEKYTOYHOH aTTeCTAllMM, IPEIYCMOTPCHHBIC
nporpamMmoil aucumIMHbel. CTyJeHT NeMOHCTPUPYET COOTBET-
CTBHE 3HaHUH, YMEHUH, HABBIKOB ITOKA3aTeIIsIM, IPUBEICHHBIM B
TabIUIax, ONepUPYyeT MPUOOPETEHHBIMU 3HAHUSAMH, YMEHHUSIMH,
HaBbIKaMu. Ho mokasbiBaeT HernyOOKue 3HAHUS, IPU OTBETE HE
JIOITyCKaeT rpyObIX OMMOOK WM MPOTUBOPEUNH, OHAKO B Pop-
MYJIHPOBAHUU OTBETa OTCYTCTBYET JOJDKHAS CBSI3b MEXAY aHa-
JM30M, apryMeHTaluell U BBIBOJAMHU, B PEIICHUM 337ad MOTYT
COJIePIKATHCS TPYyObIe OMHMOKH. [[J1st mOoy4YeHus TPaBUIIBHOTO OT-
BETa TPEOYIOTCS YTOUHSIONINE BOIPOCHL.

Hey,I[OBJ'IeTBOpI/ITGJ'IBHO

He BbinosiHeHbl o00si3aTe/IbHbIE YCJOBHMS NOATOTOBKH CTY-
JAEHTA K IMPOMEKYTOYHOM aTTeCTalluH, INPEIyCMOTPEHHBIE
nporpammont aucuuruinHbl, UM cTyneHT neMoHCTpupyer He-
IIOJIHOE COOTBETCTBUE 3HAHMM, YMEHUN, HABBIKOB IIPUBEICHHBIM
B Ta0JInMIaX, IOMYCKAIOTCS 3HAUNUTENIbHbIE OIIMOKH, IPOSIBIISIETCS
OTCYTCTBHE 3HaHHWI, YMEHHMI, HaBBIKOB 11O POy IOKa3aTelew,
CTYJEHT UCHBITBIBACT 3HAYUTEJbHBIC 3aTPYAHECHUS IIPU OIEPH-
pPOBaHUU 3HAHUSAMHU U YMEHUSIMU.

7.3. OueHo4HbIe CpeAcTBA

Hepeqeﬂb OICHOYHBIX CPEACTB IO TUCHMUIIJINHE

«JIunelinas ajareopa

HaunmenoBaunue
No
OIIEHOYHOTO Cpea-
n/a
CTBa

[Ipencrasnenue one-
HOYHOTO CPEZCTBA B
DOC

KpaTkas xapakTepucTuKa OLEHOYHOTO
CpeacTBa

1 Konrtponshas (ca-
MOCTOSITEJIbHAS)
pabota

(KP)

CpencTBo NpoBEpKH YMEHUHN NPUMEHSTh
MOJTyYeHHbIE 3HAHUS JJIs pelleHus 3a/1ad
OTIpEeINIEHHOr0 THMa MO TeME WU pa3-
neiny

Kommnext KOHTPOJIb-
HBIX 3aJIaHUH 110 Ba-
puaHnTamM

2 | PacuerHo-rpadu-
yeckas padora

(PTP)

CpencTtBo mpoOBEPKH YMEHHMM NPUMEHATH
IIOJIyYE€HHBIE 3HAHMS 110 3apaHee Olpee-
JIEHHOW METOJMKE Ul pEIIeHus 3ajad
WIK 33J]aHUd 10 MOAYJIO WM JAMCLHU-
IUIMHE B LIETIOM.

Komriekr  3amanmii
JUUIS1 BBITTOJTHEHUS pac-
Y4eTHO-rpadUuecKon
paboThI
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CpencTBO KOHTPOJIS, OPTraHN30BaHHOE KaK
crienuaibHas Oece/ia neIarorndeckoro pa-

VerHbli onpoc co- | 00THHKA ¢ 00y4aromuMcess Ha TeMbl, CBS- Bomnpocsr o
3 OecenoBaHue, 3aHHBIC C U3y4aeMOU TUCIMIIMHOM, ¥ pac- | TeMam/pasjesam Juc-
(YO) CUMTAHHOE Ha BLIICHEHHE 00beEMa 3HAHUMI LUIUIMHBI

oOyJarolerocsi 1o OINpeAeIEHHOMY pas-
JieNy, TeMe, mpobaeme U T.11.

CucreMa cTaHIapTU3UPOBAHHBIX 3a/laHUM,
4 Tect MTO3BOJISOILAS aBTOMAaTU3UPO- @DOHJ| TECTOBBIX
(T) BaTh IPOLIENAYPY U3MEPEHUS YPOBHS 3Ha- 3a1aHUI
HUW 1 YMEHHUH 00yJaromerocs.
5 | Dx3ameHnanuonHbie | CpecTBO TMPOBEPKHM 3HAHUW, YMEHHUH, | DK3aMEHaIlMOHHBIE
OueTHI HaBBIKOB. MOXKET BKJIFOYATh KOMIUIEKC T€O- | OMUJICTHI.
PETHUYECKUX BOIPOCOB, 3ajad, IpaKTHue-

(9b) " [lIxana oneHUBaHUS U
CKHX 3aJJaHUH.
npoueaypa IpUMEHE-
HUSL.
[IpomexyTouHas arrecTa- Ox3amed (O ) 1) ycrro (YY)
s (ITA)

2) mucemenHo (I1)

7.3.1. Texkymmii KOHTPOJIb

O1eHOYHBIE CPEICTBA TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH BKIIIOYAIOT KOHTPOJIbHBIE BOITPOCHI
¥ 3aJ1aHus B opMe OJIAHKOBOTO TECTUPOBAHUS ISl KOHTPOJISI OCBOSHUST 00yUJaIOIUMUCS Pa3ciioB
JUCUUIINHBL, ipueM PIP.

Coaepixanue pacueTHoO-Tpadguyeckoi padoThl.

PacuerHo-rpajduueckas padora Nel no JuHeiiHo# ajareope.

Kpartkoe copeprkanue pacueTHO-Tpaduueckoi paboThI:

Matpuusl 1 onpeaenutenu. PemeHue cucteM JUHEMHBIX anredpandeckux ypaBHEHHI MeToJlaMu
["aycca, Kpamepa 1 06paTHOIl MaTpuUIbL.

PacuerHo-rpadgmyeckas padora Ne2 mo BeKTOpHOH ajareodpe.

Kpatkoe copeprkanue pacueTHO-Tpauieckoit paboThI:

Bekropsl, nelictBus Haj BekTopamu. CKalsipHOE, BEKTOPHOE, CMEILIAHHOE ITPOU3BEACHUS BEKTOPOB.
PacuerHo-rpadguyeckasi padora Ne3 no aHATUTHYECKOH IreOMeTpPHH.

Kpatkoe copeprkanue pacueTHO-Tpauieckoit paboThI:

Pa3znuynble BUBI ypaBHEHH NPSAMON U INIOCKOCTU. B3aMHOE pacronoXkeHue NpsAMbIX Ha MJI0CKO-
CTH, TTOCKOCTEM B MIPOCTPAHCTBE.

KomnuiekT 3ananuii 111 BHINOJTHEHUs
pacdeTHo-rpapuyeckux pador (PI'P)

mo gucuumuinae JInHelHasg ajareopa
(HaMEHOBaHHUE AUCIUILIHHBI)

PI'P Nel, yacts 1

-11 0 2 0 2
3ananue Nel. lanbt matpunet A=| 1 3 2 | w B={0 -3 3
4 0 -3 1 1 -1
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Beimonauts neiicteus: A +8B' .
3ananue Ne2. ITpoaomkuTh faHHOE MaTpuuHoe paBenctBo (2A+3B)* —4A* —6AB =...

Y IIPOBEPUTH €r0 JJis MaTpull A U B U3 nepBoro  3a/iaHusl.

3amanue No3. BeIUUCIUTh ONpeeuTe b ABYMsI CIIOCO0aMU: Pa3IoKeHHUEM I10 TIEPBOM CTPOKE U
pa3JI0KEHUEM I10 IIEPBOMY CTOJIOLLY.

10 -1 2
02 1 -1
11 -1 1
11 -2 1

3ananue Ne4. JInis qaHHON MaTpPUIIBl HAWTH 00paTHYIO MaTpuily. Clenars mIpoBEpKY.

1 0 2
1 1 0]
-1 2 3

3azanue No5. Penuts matpuunoe ypasaenne AXB =C (maiitu X). Caenars npoBepky.

SRS

3ananue Ne6. HaiiTu panr MaTpuisl.

1 -1 2 3
0 5 4 3

2 3 8 9 15|
3 -8 26 20

PI'P Nel, 3apaHusi 0 pelieHMIO CHCTeM JIMHEHHBIX aJire0pan4ecKux ypaBHeHUH

3apanue Nel. Pemuts cucremy Mmeronom Kpamepa. CnenaTh mpoBepKy.

X +A4X, — X, =2
2X +2X, +3X%, =7
3X, +6X, —2%; =1

3aganue No2. Peruth cucremy u3 Nel MeTo oM 0OpaTHON MaTpHIIbI.

3amanne Ne3. Pemuth cuctemy u3z Nel meronom ["aycca.

3amanne No4. Pemuth HEOTHOPOIHYIO CUCTEMY MeToIoM ['aycca. Haiitu oO1ee pemeHne u yacT-
HOE pelleHUE.

X, + X, + 2%, +3X, =5
3X, +2X, — 4%, — 2%, =1
oX, +4x, + 4x, =11

3ananue NoS. Pemuth ogHOpOIHYIO cucteMy metonoM ["aycca. Halitu obmiee pemenue u @CP.

22



2%, +6X, —9%x;,—9x, =0
4%, —5X%; + X, =0

3%, +3X, = TX,—4x%,=0"
X, —3X, + 2%, +5%, =0

PI'P Nel, vacts 2
3amanue Nel. Tokasath, 4To BEKTOpEI M, N, P 006pa3yroT 6a3uC B IPOCTPAHCTBE U PA3IOKUTH

BekTOp a 10 9ToMy Gasucy: M =(1,-1,2),n=(2,0,3), p=(-2,-1,1),a =(5,-4,13).

3aganue Ne2. Jlanbl BekTopsl M 1 N . BEIACHUTE — KOJUIMHEAPHBI I BEKTOPLI @ U D .

m=(28,—8,8),N=(-2L6,—6), a=2m-+n,b=2n-

3

,ecnn |M|=64/2,|0]=2, (m/,\ﬁ) =135°, a=6n-m.

3amanne Ne3. Haiitu |<’§

Bananue Ned. Jlan A ABC . Haittu £ B,ecniu A(1;-1;2),B(3;3;2),C(7;1;2).

Baganue No5. Tlpu kakux "x" Bektopsl @ U D mepnenmuxynspabr?

a=(x;1;-4),b =(x-3;12; x).

3aganue No6. Haiitu miomans napamienorpaMma, HOCTPOEHHOTO Ha BekTopax a u b .

_ A /4
a=2m-5n,b=m+n,|m =12 |n|=3, (M, ﬁ)=€.

3ananue No7. Haiitu rromanps tpeyroasHuka ABC, ecniu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3ananune Ne8. Jlansl BekTopbl &, D, C . BBIACHUTH — KOMIUIAHAPHBI JIM BEKTOPHI. ECiii BEKTOPBI He

KOMIUJIaHApHBI, TO HaWTH 00BbEM Iapajiiejcenuieaa, MoCTpOCHHOTO Ha BEKTOPax ﬁ, b y Cu orpenc-

JIUTh — KaKyI0 TPOHKY OHU 00pa3yoT.
a(l;-1;5),b(2;4;-2),c(3;0;1).

3aganue Ne9. Jlns nmuneltHOTO omepatopa 4 3agaHbl 00pa3kl 6asucHbIX onemMeHToB A€, AE,, A€,

. 3amucaTh Matpully onepatopa A B 6asuce €, €,, €, u Hailitn oOpa3

sjieMeHTa X .

X

=2¢€, —4¢€, +¢,.
3aganue Nel0. Haiitu coOCTBeHHbIE 3HaYSHUS U COOCTBEHHBIE BEKTOPHI IMHEHHOTO Oreparopa,

. -4 1
3aJJaHHOTO B HEKOTOPOM Oa3uce MaTpuIieit A = 7 o)

PI'P Ne 1, yacrp 3
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Baganue Nel. Tlpsimast |, mpoxomut uepes Touxy A mapamiensHo Bektopy (. Ilpsimas |, mpo-

XOIUT yepe3 Touky B meprnenaukynsipHo BekTopy N . HaliTi TOYKY mepecedeH st IPSIMBIX U YTOJ

mexay aumy, ecmn - A(3;5), G (1;3), B(0;5), n(-3;4).

Bananue Ne2. [lana npsimast |, . Ipsimast |, mpoxoaut yepes toukn A u B. Haiitu paccrosinue ot

TOYKH TepecedeHust npsambix |, u |, xo mpsivoi |,

[x=-8t-3 _ _ . i
Il'{y:3t+4, A(4;0),B(7;3), 1,:9x-12y+2=0.

3amanue Ne3. Haiitu paccrosiaue ot toukn M 1o mmockoctn o, mpoxozsieii yepes Touky A

neprenauKyIspHo Bektopy N, ecniu M (0; 1;7), A(2; -1; 4), N (6;22; -3).

3ajanne Ne4. Haiitu yrosi Mexay INIOCKOCTBIO (X M INIOCKOCTBIO [3 , IPOXO/SIIEH Yepe3 TOUKH

ABuC,ecmn a:5x+y+4z-28=0, A(5;2;5),B(3;7;0),C(-4;-3;-1).
3aganne NoS. 3amucarh KAHOHMYECKHE YpaBHEHUS MPSIMOM, 3aJaHHON OOIMMHU ypaBHEHUSIMHU.

X+2y—-92-10=0;
3x+4y+8z-24=0.

3aganue No6. Haiitu Touky nepeceuenus npsamoii | u mmockocTn @ U yrosa Mexmy HUMM.

I:XLZ:X:Z—_l; a:X+2y—-3z-12=0.
3 4 -2

Baganue Ne7. Ilpsimast |, mpoxomut uepe3 toukn A u B. Ilpsmas |, mpoxoxur gepes rouxy M
MepIICHINKYISPHO MIocKocTH ¢ . Haiiti yron mexay npsimbivu |, u |, u BeIsscHuTS — nexat

OHH B OI[HOI\/’I IJIOCKOCTHU HUJIM CKPCHIUBAIOTCA.

A9;-31,B(4,4,-5,M (-111;,-11), «a:2x+3y—z-1=0.

2 2
X
3ananue Ne8. Jlnisg qaHHOW KpUBOM % + % =1 yka3aTb QOKYCHI, SKCLIEHTPUCUTET, TUPEK-

Tpuchkl. IlocTpouts KpuBYyI0, H300pa3uTh GOKYCHI, TUPEKTPHUCHI.

Saganme Ne9. Tpusectn ypasrenne kpusoit 9 — 25y —18x + 200y —616 =0 k kaHOHmMHe-
CKOMY BH/Y U TIOCTPOUTH KPUBYIO.

KonTposabHbie 3a1anus (mpuMepbl)
Bapmuanr.

1. Haiitn 3HaYeHns1 MaTpUYHOTO MHOTOUWIeHa F (A)

f(x)=-x>+2x? —x+3,A=(_1 0]
3 2
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-2 0 8 1 -5

2. HaiiTu panr MaTpHuIlbl OIpUBEACHUEM K CTYIIEHUYATOMY BU
p p p Yy Yy BUy _8 2 6 -3 -13

1 -3 13 5 17

1 2 1
3. Beraucaute onpeaennuTens NPUBEACHUEM K CTYIIEHIATOMY BHILY 3 5 3
2 7 -

4. Haiitu Mmatpuiy, oopaTHyto maHHOH (a). PemmTs MaTpuaHoe ypaBHeHUE (0)

121 1 -2 2 3 5
(@ |3 -5 3 (6)[ ‘ng:[‘ J
> 7 1 3 4 3 -1 0

5. Pemmnth cucteMy ypaBHeHWH. YKa3aTh 00Iee U OTHO YaCTHOE pelIeHue (a).

Pemuts cructemMy ¢ momoIipio 00paTHOM MaTpuIlkl 1 1o hopmynam Kpamepa (0)

4% +9X, —5%, —8x, =5 X +2X, + %X, =5
() 13X, +7X, — 2%, —4x, =4 (6) 43% —5X, +3X; =—7
2X, +5X, + %X, +3%X, =3 2X + 7%, —X; =13
Bapuant
1. Pacrniucats pasnoxxeHne BekTopa ;( 10 BEKTOpaM B, a,F
x={5,-12,1}, p=1{1-30},q={1,-11}, r={0,-12}

2. KonnuHeapHs! 1 BeKTOpel P u ( ?

a={2,01, b={-2,31}, p=2a+2b, g=3a-2b

3. Mana nupamuza c BepurHamu B toukax AAAA,.
A(-2,4,8), A(4,-12), A(-8,7,10), A,(-3,4,-2)
Haiitu:

a) yron mexty pebpamu AA,, AA,

0) 00beM THpPaMUIbI

B) JUIMHY BBICOTHI OITyllleHHO! Ha rpaHb A A A,
I) HaliTH JUIMHY MEJNaHBI, IPOBEICHHY0 u3 Bepumusl A k peopy A A

4. Beruyucianurtb miomaab rnapajuiejiorpamma, NOCTpOCHHOTO Ha BEKTOPAx au b O — yroll MEXIYy BCKTO-

pamu B I/Ia
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Bapuant

1. Haiitu paccrosinue ot Touku M 1o miockoctu (l\/lll\/lzl\/l 3):
M, (-9;10;2), M,(0;7;-4), M, (4:8,-1), M;(-2;1;3)

X+y+z-2=0
2. Bemmcats KaHOHHYECKOE ypaBHEHHUE TPSMOA:
X—-y—-32+6=0
Xx-2 y-3 z+1
1 -4

uXxX+y+2z-9=0.

3. HaiiT Touky mepecedeHus mpsMoi 1 TIOCKOCTH:

x-1 yA
4. Haiitu TOUKy F’1 CHMMETPHYHYIO Touke P oTHOCHTenbHO npsamoii | P(O; -1, 3) " T = ll = I

5. Hanncatb ypaBHEHHE IUNIOCKOCTH (¢ TPOXOAsIIei yepes Touky M u neprneHauKyIspHO psIMON
(MM,): M;(3;2;0), M, (4L5), M,(2;,-14).
6. Haiitu KocuHyC yriia MEeXIy IJIOCKOCTAMU O U Q.
o, :3X—y+3=0, o, : Xx-2y+5z-10=0
BapuanT 3a1aHuil IPOMEKYTOYHOIO TeCcTa
-2 0 8 1 -5
1.1. HaiiTi panr MaTpuLbl IPUBEICHUEM K CTYIICHYaTOMY BUAY

-8 2 6 -3 -13
11 -3 13 5 17

1 -2 -2 3 5
1.2. Pemmuts MaTpu4HOE YpaBHEHHE [X =
-3 4 3 -1 0

X, +2X, +X; =5
1.3. Pemuts cucremy mo ¢popmysiam Kpamepa 3% —5X, +3%;, =7
2X + 77X, — %, =13

- _ o -

2.1. Hamiucats pasiokeHne BekTopa X MO BEKTOpaM p,a, X= {5, —12,1} , B = {1, -3, 0} , a = {l, -1, 1} ,
r={0,-1,2}

- —

2.2. BeIUHCIUTS IIIOIIA/Ib MapajieniorpaMma, MOCTPOCHHOT0 Ha BeKTopax d u b a- yron mexy Bektopamu 0 u (]

— = = i i /4

a=2p+q,b=p-3q, Ip|=2,|q|=2, a==

2.3. Jlana nupaMuja ¢ BEpIIMHAMH B TOYKAX AiAz A3A4 . A&(6,1, 3) , A2 (6, —2, —3), A_,'(Z, 2, O) , A4(—5,1, 0)

HaiitTi 1yinHy MeanaHbl, IPOBEICHHYIO U3 BEPIINHbBI A1 K pedpy A2A3
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X-2 y-3 z+l

= u X+y+2z-9=0.
1 -4

3.1. Haiitu TOUKy nepeceueHus: NpsIMOH U INIOCKOCTH:

x-1
3.2. HaiiTu Touky Pl CHMMETPHUHYIO Touke P OTHOCHTeNnbHO mpsAMOil l: P(O, —1; 3) " —_— =ll =

1

3.3. Haniucats ypaBHeHHE MIOCKOCTH (¥ TPOXOJSILIEH uyepes3 TOUKy M o M MCPICHIUKYISAPHO — MPAMOM (Mll\/l 2 ) :M 0 (3; 2; 0)

. M, (415), M, (2,-1;4).

4.1. Jlana kpuBas BToporo mopsiaka X° + 4y2 —12X+16y+16 =0 . [TomyunTh KAHOHHYECKOE YPaBHEHHE KPHBOM M TIOCTPOUTE .€€

! ! !
4.2. CocTaBuTh MaTpHIly Ilepexosia ot 6asuca €,€,,€; k 6asucy €, ,€, ,€; , ecimm

6 =26 +6,+6,;, 8§ =6 —6,+6,; 6, =€ +26, +§,

Kpurepum ouenku:

- OLICHKA «3aYTEHOY BBICTABJISETCS CTYJICHTY, €CJIM OH PEryJIsSIpHO B TEYEHUE CEMECTPA MPEACTABIISLII
pelleHus 3a/1a4, BHITOJIHWII MOJHOCTHIO BCE 3a/1aHUs U UX 3alUTHI, OTBETUB Ha BOMPOCHI MIPenoa-
BaTes;

- OLIEHKA «HE 3aYTEHO» BBICTABIISIETCS CTYJICHTY, €CJIM OH HEpEryJsIpHO B TEUCHHE CEMECTpa Mpe-
CTaBJISUT PELICHUS 3a]a4, BBIITOJIHUI 33/1aHUs HE TIOJHOCTHIO MJIM BOOOIE HE MPENCTaBIsUT pabOThI
Ha MPOBEPKY, AOMYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOMPOCHI MPEIoaaBaTes.

Jlist ipoBeieHusI TEKYIEro KOHTPOJIS 3HAHUH CTYIEHTOB B AMCTAaHIIMOHHOM (popMate B paz-
paboTanHBIX Kadenpoit «MaremaTnkay OHJIAWH-Kypcax UMEIOTCS MPOMEXYTOUHbIe (TIPOOHBIE) Te-
CTBHI.

7.3.2. IIpoMesKyTOUHAS aTTeCTALUSA
KommuiekT Bonpocos
JIMHEVMHAS AJITEBPA

Martpuliibl, TAIIBI MaTPULL.

Onepanuu ¢ MaTpullaMu, UX CBOMCTBA.

YMHOX€EHUE IPSIMOYTOJIBHBIX MATPHIL.

MatpuuHas ¢popMa 3aIuCh CUCTEMBbI IMHEHHBIX anreOpanyecKux ypaBHEHHH.

Onpenenureny U UX CBOKCTBA.

[Tonsitue onpenenurens. MUHOpHI U anredpandeckue TOMOTHEHHUS.

CucTeMbl TUHEHHBIX aNreOpandyeckux ypaBHEHH, OCHOBHbIE TOHATHUS U ONPEAETICHHUS.

[TpaBuno Kpamepa penieHust CUCTEM JTMHEMHBIX YPaBHEHUH.

OOpatHast MaTpHIla U €€ BbIYUCIIEHHE. Y CIIOBHUE CYIIECTBOBaHUS 00paTHOW MaTpHIIbI.

10 Pemenue cucrem JIMHENHBIX alredpanvyeckux ypaBHEHU METOA0OM 0OpaTHON MaTpHUIIBL.

11. Meton 'aycca perienust cucteM JTUHEHHBIX YpaBHEHUI.

12. Penrenne nmpon3BOIBHBIX CHCTEM JTMHEWHBIX YpaBHEHUH MeToioM ["aycca.

13. Panr matpuisl. Teopema Kponekepa — Kanennu.

14. OnHoponHbIE CUCTEMBI JIMHEWHBIX ypaBHeHUM. KpuTtepuil cyiiecTBoBaHNs HETPUBHAIBHBIX pe-
LICHUN.

15. [onsiTe BekTOpa M JIMHEIHBIE ONepaliy HaJl BEKTOpaMH, CBOWCTBA oreparuil.

16. JIuneitHast KOMOWHAITNS BEKTOPOB.

17. JIuneitHast HE3aBUCUMOCTh M JIWHEWHAs 3aBUCUMOCTh T€OMETPUUYECKUX BEKTOPOB. Kpurepuii mu-

HEWHOH 3aBUCUMOCTH.

CoNoAEWNE
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18. [TonsaTtue 6a3uca. KoopanHaTsl BeKTOpA.

19. OpronopmupoBanHbIi 6a3uc. Pa3noxenne BekTopa mo BeKTopam Oasuca.

20. YnopsimoueHHast TpOiiKa BEKTOPOB.

21. CkansipHOe, BEKTOPHOE U CMEIIaHHOE MPOU3BECHIE BEKTOPOB B OPTOHOPMUPOBAHHOM Oazuce.
22. YcioBUs OPTOTOHAIBHOCTH, KOJUTMHEAPHOCTH M KOMIUIAHAPHOCTH BEKTOPOB.

23. JluHeitHble TPOCTPAHCTBA.

24. Marpuna nepexoja ot 6asuca k 6asucy.

25. CoOcTBEHHBIE BEKTOPBI M COOCTBEHHBIE 3HAYCHHS] MATPHIIBL.

AHAJIMTHYECKAS TeOMeTPUs

1. Cucremsl koopauHat. JlekapToBbl IPSIMOYTOJIbHbIE KOOPAWHATHI Ha IJIOCKOCTH M B IIPOCTpPaH-
CTBE.

[TomnsipHas cucrema KOOpAUHAT.

Pa3nuuHble TUIIBI YpABHEHUH IIJIOCKOCTH U MPSMOM.

Bpluncnenue paccTosHUN MEXKY IBYMsI TOYKAMH, TOYKON U MPSAMOU, TOYKOU U TNIOCKOCTBIO.
Brruncnenne pacCTOSHUSA MEXAY CKPEIMBAIOIUMUCS IPSIMBIMU.

Boruncnenue yriioB Mex1y 1ByMs IPSMbIMH, IPSMOM U IJIOCKOCTBIO, ABYMS IIOCKOCTSIMHU.
Kpusble BTOporo nopsiika ux reoMeTpu4ecKHe CBOWMCTBA M ypaBHeHHMsd. [IpuBeneHue kpuBoi
BTOPOTO MOPSAJAKA K KAHOHUYECKOMY BULY.

8. KanoHuueckue ypaBHEHHUs 3JUIMIICA, TUIIEPOOIIBI, TApabOoIIb.

9. VYpaBHeHHE MOBEPXHOCTH BTOPOTO MOPSIIKA.

10. Kanonnyeckue ypaBHEeHUs cepsl, SJUIUIICOUIA, KOHYCOB, THIIEpOOIOU 0B, TapadoIouI0B.

Noakown

JK3aMeHAllNOHHBbIE OHJIEThI

Haznauenue: Mcnonb3yroTces [u1s npoBeaeHUs poMexyTrouHoi arrectauuu (I1A) no qucuumniuze
«JIunelinas anrebpar.
Pernament sx3ameHa: - BpeMst Ha HOArOTOBKY TE3UCOB OTBETOB - A0 45 MUH.

- Cr1oco6 KOHTPOJISA: YCTHBIE OTBETHI.
KoMIUTEKTBI PK3aMEHAIIMOHHBIX OMJIETOB JIOJDKHBI cojiepkarh OmiteToB Ha 25-30% OGobInie yuciia
CTYJCHTOB B IpyIIe (XpaHsaTcs Ha kadeape «MaTemaTukay).
TunoBble BAPUAHTHI OUJIETOB MPUJIATAIOTCH.

MHWHHUCTEPCTBO HAVKH U BBICILIET'O OBPA3OBAHIS POCCUNCKON ®EJEPALIUN
®EJIEPAJILHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPABOBATEJILHOE
YUYPEXJIEHWE BBICIIIETO OFPA30OBAHUS
«MOCKOBCKHH NOJIUTEXHUYECKHUII YHUBEPCUTET»
(MOCKOBCKHWH NOJIUTEX)

@dakynbTeT 6a30BBIX KOMIIETEHIINH, Kagenpa «MaremaTrka»
Huctunnuna «JIuHeitHas anreopay
Kypc 1, cemectp 1

1. Ompenenutenu U UX CBOMCTBA.

12
2. Pemmrte MaTpuuHOE ypaBHEHHE XB=A,ecnn A:(Z J,

3K3AMEHAHI/IOHH])H71 BUJIET
(-1 2
Lo 1)
3 Pemuts cuctemy MeToa0M 06 aTHOU MaTpHULBI X
' Y METOAOM Obp PHIEL ) oy —3x, =12

4. Jlanel BEKTOpHI a =(-5,9,8), b =(-31-2), €=(-8,10,-10). [IpoBEpHUTH — KOMIUIAHAPHBI JIU OHH.
Ecmu HeT, HaiiTH 00beM MapasuleenuIea, IOCTPOEHHOTO Ha BEKTOpax a,b,c.
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5. HaiiTu yron mexay BektopamMu a = (1-2-2) 1 b =(2,0,1).

YTBepxkaeHo Ha 3acenannn Kadeapsl MareMaTuku « 03» 05 2023 r., mporokosa Ne 10

W.o. 3aB. kadenpoit H.B. Bacunbea / /

MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPALIN
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJILHOE
VUPEXJIEHWE BBICHIEI'O OFPA3BOBAHU S
«MOCKOBCKHUM MOJJMTEXHUYECKNU YHUBEPCUTET»
(MOCKOBCKHWMH MMOJUTEX)

@akynbpTeT 6a30BBIX KOMIIETCHIINH, Kadenpa «MaremaTrka»
Hucnunmuna  «JIuHeiHas anreopay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIA BWIET

1. Jluneitnas komOuHanus BekTopoB. basuc. Koopaunarsl BekTopa.

12 -1
2. BbIUMCIUTB ONPEAETUTENh MATPULIBI C = AT ,ecou A=|3 1 0.
011
4x; — 2%, +3%3 =12,
3. Pemnre cucremy ypaBHeHUN MeTonoM I'aycca < x +5x, —3x%; =1,
2%y +3Xy —2X%3 = 3.
4. Tlokasatp, 9To BEeKTOpHl m =(1-12), n=(2,0,3), p=(-2,-L1) oOpa3yroT Oa3uc B MPOCTPAHCTBE.
5. Jlano oOmiee ypaBHeHue npsimoid  —2x+3y—5=0. HammcaTs: ypaBHEHHUE NPSIMOH C YTIIOBBIM KO-
3¢ ¢ueHTOM; ypaBHEHHE IPSAMOM B OTpe3Kax; HOPMaJIbHOE YPaBHEHHUE MPSIMOH.

YTBepxkaeHo Ha 3aceqanuu kadeapsl MatemMaTuku « 03» 05 2023 r., mporokon Ne 10

W.o. 3aB. kadeapoit H.B. Bacunsena / /

J1y1g mpoBeieHNs MPOMEKYTOYHOT'O KOHTPOJISl 3HAHUH CTY/IEHTOB B JUCTAHIIMOHHOM (opmaTe
B pa3paboTaHHBIX Kadenpoit «MareMaTHKay OHJIAWH-KypcaX UMEIOTCS HTOTOBbIE TECTHI.
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