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1. Lean, 3a1a4u ¥ IVIAHKUPYeMble Pe3yJIbTAThl 00y4eHUs 110
AUCHMIIUHE

K ocHoBHEIM OeJIsAM OCBOCHUA NUCHUIIIIUMHBI «JInneinas anrera» CJICOYCT OTHCCTH:

. BOCITUTAHHUE Y CTYACHTOB OOIIECH MaTeMaTHUECKON KYJIbTYPhI;

. IIpUOOpETEHNE CTYAEHTaMU HIMPOKOr0 Kpyra MaTeMaTHUYE€CKUX 3HaHUM, YMEHUH U HaBbI-
KOB;

. pa3BUTHE CIIOCOOHOCTH CTYIEHTOB K MHAYKTUBHOMY U J1€TyKTUBHOMY MBIIIJICHUIO HAPSI Ly
C pa3BUTHEM MATEMATUYCCKOW UHTYHUIIHH;

. YMEHHE CTYICHTaMH pPa3BUBaTh HABBIKU CAMOCTOSATEIILHOTO U3YUYECHHUS yUeOHOM 1 HayYHOU
JIMTEPATYPhI, COACPIKAIICH MATEMATHIECKUE CBEICHHS U PE3YIIbTaThI,

. (dbopMupoBaHHE y CTyAeHTa TpeOyeMoro Habopa KOMITETEHITHI, COOTBETCTBYIOIINX €TO

HaIpaBJICHUIO ITOATOTOBKU U 066CH€‘II/IBaIOH_[I/IX €ro KOHKypeHTOCHOCO6HOCTB Ha PBIHKC Tpy/Ja.
K ocHOBHBIM 3agadyaM OCBOCHUSA NJHUCIUITIINHBI «JIuneiHas anrera " AaHAJIMTHUYCCKAA TrCOMCETPU»
CJIEAYECT OTHECTU:

. OCBOCHHE CTYACHTAMH OCHOBHBIX MTOHATUH, METOJ0B, (POPMHUPYIOIIUX OOIIYI0 MaTeMaTH-
YECKYI0 IOJrOTOBKY, HEOOXOAUMYIO JUIsl YCIIEHUIHOTO PEeIIeHHs IPUKJIAHbIX 3a/1a4;
. MOJITOTOBKY CTYJEHTOB K JIESITEIbHOCTH B COOTBETCTBUU C KBAJIU(HUKALIMOHHON XapaKTe-

PHUCTHKOM OakajiaBpa 10 HalpaBJIeHUIO, B TOM YKciie POPMUPOBAHUE YMEHUN HCIIOIb30BaTh OCBO-
€HHbIC MATEMATHYECKHUE METO/IbI B MPO(eCcCHOHANBHON NesSTEIbHOCTH.

OOyuenue mo aucuuruinHe «JIuHelHast anreOpay HampaBieHO Ha (GopMupoBaHHE Yy o0yuaro-
mmxest cienytonmx kommnereHuid B coorBeTctBUun ¢ ®I'OC 09.03.03 «IIpuknaanas unpopma-

THKa», YTBEPKACHHBIN pruKa3oM MuHHCTEpCcTBa 00pazoBanus U Hayku Poccuiickoit @enepannu
otT 19.09.2017 Ne 922.:

Koa n HauMeHoBaHHe KOMITETEHITUI NuHankaTopbl 10CTUKEHUS KOMIIe-
TEHIMH
OIIK-1. Crniocoben IIPUMEHSTH3HATL. MeTo/ibl MaTeMaTH4eCKOro aHalnu3a U
€CTECTBCHHOHAYYHBbIE M  OOIICHH)KCHEPHBIEMOIETUPOBAHMUS, TEOPETUYECKOTO n
3HAHUS, METOJIbl MAaTEMAaTHYECKOr0 AaHAJIN3a HUPKCHEPUMEHTAIBHOTO HCCIIEJOBAHUS B
MO/JIETTUPOBAHMS, TEOPETUYECKOTO HUpodeCcCHOHATBLHOM eI TEIIBHOCTH.
PKCIIEPUMEHTAIBLHOTO HCCIIeI0BaHU BYMerh. IIpUMEHSATH €CTECTBEHHOHAYUYHBIE U
MpodeCCHOHAITBHON IeATETLHOCTH. 0OIIIenH)KEHEePHBIC 3HAHUS.
Biaagers: Metonamu MaTE€MaTHYECKOTO
aHaliM3a U MOJCIMPOBAHUSA, TEOPETUUECKOTO U
PKCIEPUMEHTAIBHOTO UCCIICTIOBAHUSL.




2.

JucuuniauHa OTHOCUTCA K 00s3aTenibHOM yacT 61oka b1: Moaynes «MartemaTudeckue Juciu-

MecTO JUCHMILUIUHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMMbl

IIMHBI.

B ocnoBHol yacTu:

. MarteMaTH4EeCKHUM aHaIu3;

. JuckpeTHas MaTeMaTHKa;

. Ocnossl UKT.

B yactu, hopmupyemMoii yuacTHUKaMu 00pa30BaTeIbHBIX OTHOIICHHIA:
. OCHOBBI POrPaMMHUPOBAHUS;

. AJITOPUTMBI ¥ CTPYKTYPbI JAHHBIX;

. MareMaTH4eCcKre METOAbI aHAIN3a JaHHBIX.

3. CTpyKTypa M cojep:KaHHe TUCHUINTHHBI

OO6mas TpyJ0€MKOCTh JUCIUIUIMHBI COCTABIAET 3 3a4eTHBIC eAMHUITHI -108 gacos.

3.1. Buabl yueOHO# padoThl M TPYA0EMKOCTH

3.1.1. Ounas ¢opma o0yueHus

l:]lj‘;'l Buj yueOHoii padoThl Komriecreo Cemectp 1
4acoB
1 | AyautopHble 3aHATHSA 48 48
B ToM uucne:
1.1 | Jlekum 16 16
1.2 | CemuHapcKue/TPaKTUYECKHUE 3aHATHS 32 32
1.3 | JJaGoparopHbIe 3aHATHUS - -
2 | CamocTosiTesqibHasi padoTa 60 60
3 | IIpomesxyTouHasi aTTeCTALUS
JK3aMEH D )
Hroro 108 108
3.1.2. 3aounas popma 00y4yeHus
3;1 Buj yue6Hoii padoThl Komriecrso Cemectp 1
4yacoB
1 | AyauTtopHble 3aHATHSI 16 16
B ToM uucne:
1.1 | Jlexnuu 6 6
1.2 | CemuHapCcKue/IPaKTHUECKUE 3aHIATUS 10 10
1.3 | JIaGoparopHbie 3aHATHUS - -
2 | CamocTosiTeibHAsI padoTa 92 92
3 | [IpomeskyToyHas aTTecTALMS
9K3aMEH C) €]
Hroro 108 108




3.2. TemMaTudecKui NMJIaH U3y4eHHs TUCHUNIHMHBI

Pazmemnién B nmpuiioxkenuu 1 k pabodei mporpamme.

3.3. Conep:kanue pa3iesoB JUCHHIINHBI

BBenenue

[Ipenmer, 3anaun u cofepkanne TUCHUTITUHBL. OCHOBHBIE ATAIbl PA3BUTHS AUCITUTUTHHBIL.
CtpykTypa Kypca, ero MecTo U pojb B MOATOTOBKE OakaiaBpa, CBSI3b C IPYTUMU TUCHUIUIMHAMU.

Pa3pes 1. DiieMeHTBI TMHEHHOMH aJare0pbl

Tema 1. MaTpunbl 4 onpeaeJTuTeId.

[Tonstue matpuisl. Buasl matpui. JleiictBus Hax matpunamu. Onepanuu HaJl MaTpULIaMU
U UX cBoMcTBa. OnpenenuTeNn, uX CBoWcCTBa U BbluMcieHus. [loHsTus MuHopa u anreOpaunde-
CKOT0 JONOJHEHUs. PaznoxeHne onpeaenuTens mo 3JIeMeHTaM CTPOKU Wi cTosnOna. Beruuncne-
HUE ONPEIEIUTENEH Pa3INYHOrO MOPSAIKA.

OOpatHasi MaTpulla U AITOPUTM €€ BBIYHCICHUS. DJIeMEHTapHbIe peoOpa3oBaHus Mat-
pun. IlpuBenenue MaTpuipl K AMaroHaJIbHOMY WM TpanelleBUAHOMY BULy. MatpuuHas gopma
3alMCH CUCTEMbI TMHEWHBIX alredpandeckux ypaBHEHUN. PaHT MaTpHLIbI.

Tema 2. Pemenune cucteM JUMHEHHBIX aJIre0pandecKuX ypaBHEHHUIA.

CucreMsl JINHEHHBIX aareOpanyecKux ypaBHEHUN, OCHOBHBIE MOHATUS. Pemenue cucrem
JUHENHBIX ypaBHEHUH MeTonoM Kpamepa, meronom oOpaTHO# MaTpulibl, MeToaoM ["aycca. Teo-
peMa Kponekepa — Kanesumn. Penienue npon3BOJIBHBIX CHCTEM JIMHEHHBIX YPaBHEHUN METOJIOM
l'aycca. Pemienue oqHOPOIHBIX CUCTEM JIMHENWHBIX YpaBHEHUM. KpuTepuil CyliecTBOBaHUS HETPU-
BHAJIBHBIX PELICHUN.

Pa3znen 2. DiieMeHTbI BEKTOPHOM ajredpbl

Tema 1. JIuneiinble onepanuu HaJ BEKTOpaMHU, UX CBOMCTBA. JInHeliHble KOMOMHAIINY BEK-
TOpOB. JIMHEWHAs 3aBUCMMOCTh M HE3aBUCUMOCTbh BEKTOpPOB. baszuc cuctembl BeKTOpoB. EnnH-
CTBEHHOCTb PA3JI0’KEHHsI BEKTOpa 1o 6a3ucy. OpTOHOPMHUPOBaHHBIN Oa3uc.

Tema 2. CkasipHO€, BEKTOPHOE M CMEIIAHHOE TIPOU3BEICHUS BEKTOPOB, MX CBOMCTBA. Y CIIOBHSI
OPTOTOHAJILHOCTH, KOJUTMHEAPHOCTH, KOMILIAHAPHOCTH BEKTOPOB. BhIUKCIICHHE CKAIIPHOTO, BEK-
TOPHOTO M CMEIIIAHHOTO MPOU3BEICHHI BEKTOPOB, 33JIaHHBIX KOOPJMHATAMH B OPTOHOPMHPOBAH-
HOM Oasuce.

Tema 3. JIuneitnsle npoctpancTsa. [loHaTne 6a3uca npocTpaHCTBA TEOMETPUUECKUX BEK-
TopoB. [Ipeobpa3oBaHme MaTpHILIbI IMHEHHOTO OIlepaTopa IpH nepexoze ot 6asuca k 6asucy. Cob-
CTBEHHbBIE 3HAYEHUS U COOCTBEHHbIE BEKTOPHI MAaTPHIIBI.

Pa3gea 3. KoMILIeKCHBIE YHCIA 1 MHOTOYJICHbI

[TonsTe kKoMIuIeKCHOTO ynciaa. @opMbl 3aUCH KOMIUIEKCHBIX YyKcen. JIeHCTBHUS Hall KOMILJIEKC-
HeIMU uncnamMu. @opmyna Myaspa. M3Bnedenne KOpHS n-0il MOJIOXUTEIHHONW CTETIEHU U3 KOM-
IUIEKCHOTO YKcia. Pa3ioxeHne MHOrousieHa Ha MHOkHUTeTH. OCHOBHAs TeopeMa ainreOpsl.

Pa3nen 4. AHasinTHYecKkasi reoMeTpHs

Cucremsl KoOopaAKHAT. JleKapTOBBI IPSIMOYTOJIbHBIE KOOPAMHATHI HA INIOCKOCTH U B IPOCTPAHCTBE.
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[TonsipHast cucreMa KOOpAMHAT.

Tema 1. IIpsiMble ¥ MJI0CKOCTH

PaznuuHble TUIIBI ypaBHEHUH IUIOCKOCTH M YpaBHEHUH NpsMOH (Ha MJIOCKOCTH U B IPOCTPAHCTBE).
Brruncnenue paccTosHUM MEXKTy IBYMsI TOUKaMH, TOYKOM U NPSMOMN, TOUKOW U INTOCKOCTBIO.
Brruucnenue paccTosHus MEXIY CKPELIMBAIOIIUMUCS IPSIMBIMH.

Brruucnenue yrioB Mexay AByMs IPSIMBIMU, IPSMOM U INIOCKOCTBIO, IBYMsI INIOCKOCTSIMH.
Tema 2. KpuBble H NIOBEPXHOCTH BTOPOI0 MOPSAKA

KpuBble BTOPOTO MOpsi/IKa, UX TEOMETPUUYECKHE CBOMCTBA U ypaBHeHUs. [IpruBeieHre KpuBoi BTO-
pOro Mopsiika K KAHOHUYECKOMY BULY.

YpaBHEHHUE MOBEPXHOCTH BTOPOTO Mopsinka. KaHOHWYeckne ypaBHEHHUs cephl, SIUTUTICOUIA, KO-
Hyca, runepoosionia, napadoaousa.

3.4. TemaTuka NpaKTHYECKUX 3aHATHH MO aucuumIuHe «/Inneiinas aaredopa»

Ne 3ansTs Tema 3ansaTus

1 Pa3nes 1. DiieMeHTHI JTHHeHHOM ajaredpbl. MaTpulibl, 1eHCTBUSL
HaJ MaTpULIAMH.

2 Omnpenenureny, UX CBOWCTBA U BbIUUCIIEHUE. MaTpuyHast 3anuch
CUCTEMBI JIMHEWHBIX YPaBHECHUIA.

3 OOpatHasi MaTpHIla U €€ BbIYUCIICHUE.
CucTeMbl TUHEHHBIX anredpandyeckux ypaBHEHUH, OCHOBHBIE I10-

4 HATHA U onpeneneHns. Pelmenne cucreM JTMHENHBIX yPAaBHEHUI
metonoM Kpamepa, MmeTo1oM 00paTHOM MaTpHUIlbI

5 Pemenne cucreM nuHENHbIX ypaBHeHUN meTonoM ['aycca. Panr

matpuubl. Teopema Kponekepa — Kanemu.

6 Merton 'aycca B IpoHU3BOJIbHBIX CUCTEMAX JIMHEHHBIX YPaBHEHUI.
OJIHOPOAHBIE CUCTEMBI JTMHEUHBIX YPABHECHMIA.

Pa3nes 2. DiieMeHTBI BeKTOpPHOI anredpsnl. Bexropsl. JIunei-
HBIE ONEpaluy HaJX BEKTOPAMM, MX CBOMCTBa. JImHeiHOe mpo-
7 CTPaHCTBO I'€OMETPUYECKUX BEKTOPOB. [IoHATHE TMHENHHON KOM-
OuHaiuu BeKTOopoB. JIMHENHHO He3aBHCHMBIE U JIMHEWHO 3aBUCH-
MBbI€ CUCTEMBI BEKTOPOB.

[TonsiTHe Ga3uca MPOCTPAHCTBA FEOMETPHUUECKUX BeKTOpoB. Koop-
8 IuHaThl BekTopa. OpToHOpMUpPOBaHHBIH 6a3uc. KomnnHeapHOCTh,
OpPTOTOHAJILHOCTh U KOMIUIAHAPHOCTh BEKTOPOB.

CkansipHO€E IPOM3BE/IEHUE BEKTOPOB U €r0 CBOWCTBA. Y CIIOBHUE Op-
9 TOTOHAJIbHOCTH BEKTOPOB. BekTopHOE npou3BeeHNE IBYX BEKTO-
OB, €ro CBOMCTBA. Y CIIOBHE KOJUIMHEAPHOCTH BEKTOPOB
CMelanHOE NMPOU3BEACHHUE TPEX BEKTOPOB M €0 CBOWMCTBA. BbI-
yuclieHne o0bemMa napasuiesienuneia i TupaMu/bl. Y CiI0BUE KOM-
10 IUIAHAPHOCTU BEKTOPOB. BhIuMcIEeHNE CKAISIPHOIO, BEKTOPHOTO U
CMEIIAHHOTO MPOU3BEJCHUI BEKTOPOB, 3aJaHHBIX KOOPJIWHATAMH
B OPTOHOPMHPOBAHHOM Oa3uce.

Jluneiinbie mpocTpancTBa. PazmMepHOCTh M 0a3uC TMHEHHOTO TIPO-
CTPaHCTBA.

Marpuua nepexoaa ot 6asuca k 6asucy. [IpeobpazoBanue Koop-
JMHAT BEKTOpa NMpH M3MEHEeHWu Oasuca. JIMHEeHHbIE omepaTopsl,
necTBus ¢ TMHEHHBIMU orniepaTopamMu. CoOCTBEHHbIE BEKTOPHI U
COOCTBEHHbBIE 3HAYEHUSI MATPHILIbI
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Pa3zgen 3. KommiaekcHbIe YHCJAAa U MHOIOYJIEHBI MHOXECTBO
KOMIUIEKCHBIX 4Kcesn. DOopMbl 3alIUCH KOMIUIEKCHBIX 4ucen. [lei-

12 CTBUS HaJl KOMIJIEKCHBIMU YHMCJIaMU. Pa3iokeHne MHOrowIeHa Ha
MHOXHTEIH, OCHOBHAs TEOpEMa aJireOpbl

13 Pa3znen 4. AHanuTHYecKasi reoMeTpusi 3
Cucremsl koopauHaT. Pa3nnuHble TUIIBI ypaBHEHUN TUNIOCKOCTH

14 Paznuunble TUIIBI ypaBHEHUH IPSIMOi Ha IIJIOCKOCTH U B IIPOCTPAH-
CTBE

15 B3aumnoe pacnonoxeHue npsiMbix Ha IMJIOCKOCTH U B IPOCTpaH-

cTBe. Briuncienue paCCTOﬂHI/Iﬁ MCKAY ABYMS TOYKAMHU, TOYKOH U

npsAMOil. Beruuciienue paccTosiHusA MEXIY CKPELMBAOILIUMUCS
IPsAMBIMU. B3auMHOE pacIionoKeHue II0CKoCcTe. Beruncinenue
pPACcCTOSIHUN MEKAY TOUYKON M IJIOCKOCTBIO

16 KpuBbie BTOporo nopsiika ux reoMeTpruuecKue CBOMCTBa. Y paBHe-
HUS 3JUTHIICa, TUIepOoIibl, mapadonsl OO0Iee ypaBHEHHE KPUBOU
BTOpOro nopsjaka. [I[puBeseHre KpuBoi BTOPOTo MOpsIKa K KaHO-
HUYECKOMY BHULy. [IoBepXHOCTH BTOPOTO MOpSIIKa

4. YuyeOHO-MeTOANYeCcKOe U HH(POPMALIMOHHOE 00ecTiedeHue

4.1. HopmatuBHble 10kyMeHTbI 1 'OCTbI

®DenepanbHblil 3akoH 0T 29 nexadps 2012 roga Ne 273-D3 «O06 ob6pazoBanuu B Poccuiickoii
denepanum» (¢ U3BMEHEHUSMU U JONOJHEHUSMHN);

®denepanbHbIM rocy1apcTBEHHBIN 00pa3oBaTeIbHbII cTaHIapT BhICHIero oopa3oBaHus - 6a-
KayiaBpuart 1o HamnpasyieHuio moarotoBku 09.03.03 «I[Ipuknagnas napopmaTukay, yTBep-
XJIEHHBIN puKa3zoM MuHHcTepcTBa 00pazoBanus U Hayku Poccuiickoit deneparym ot
19.09.2017 Ne 922

[Ipuxa3 Munucrepcta oopazoBanus u Hayku PO ot 05 anpenst 2017 r. Ne 301 «O6 yTBep-
xnaeauu [lopsaaka opraHu3auy U OCYLIECTBICHUS 00pa30BaTeNIbHOM J1eATEIbHOCTH 10 00pa-
30BaTeNbHBIM MPOrPaMMaM BBICIIET0 00Opa3oBaHMs — IporpaMmam OakanaBpHara, porpam-
MaM CHelHaTUTeTa, IporpaMMaM MarucTparTypsbl;

[opsimok mpoBeeHus rOCyAapCTBEHHONW UTOTOBOM aTTecTaly o 00pa30BaTeIbHBIM IPO-
rpaMMaM BbICIIEro 00pa3oBaHUs — IporpaMMaM OakanaBpuaTa, IporpaMMaM CrieluanIuTeTa
U IIporpaMMaM MarucTparypsl, yTBEp>KACHHBINH pruka3oM MunoOpHayku Poccun ot 29
utoHs 2015 1. Ne 636;

[Tono>xeHne o MpakTUYECKON MOATOTOBKE 00YUaroIUXCcs, YTBEPKACHHOE TPUKa30M MUHU-
CTepcTBa HAyKH M BbIclIero oopazoBanus Poccuiickoit @eneparun 1 MuHucTepcTBa mpo-
cemenust Poccuiickoii denepanun ot 5 aBrycra 2020 r. Ne 885/390;

VYcraB u TokanbHbIe HOpMATHUBHBIE aKThl MOCKOBCKOT'O MOJIUTEXA

Obnactu npodeccnoHaIbHOMN NeSTeNbHOCTH U cephl MPopecCHOHATBHON AeATENbHOCTH, B
KOTOPBIX BBIITYCKHHUKH, OCBOMBILHME MporpamMmy OakanaBpuara (J1ajee - BIITyCKHUKH), MOTYT
OCYILECTBIIATH MPO(PECCHOHANBHYIO 1€ TEIbHOCTb!

06 CBs13b, HHPOPMALIMOHHBIE 1 KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH (B cpepe MPoeKTUpoBa-
HUS, pa3pabOTKH, BHEJPEHUS U HKCIUTyaTallul CPEJICTB BHIYUCIUTEIBHON TEXHUKU U HH(DOP-
MaIMOHHBIX CUCTEM, YIPABIEHUS UX KUZHEHHBIM LIUKIIOM)

4.2.  OcHoBHasl JuTepaTypa:

3ab6onorckuit B.C. JIunelinas anrebpa u aHaTUTHYECKask TeoMeTpus (yIeOHBIN KOMIUIEKC):
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yaeOHoe mocobue, 2-e uza. Crep. M.: U3a-so MHOPA-M, 2022. 309 c. (Bsicmiee o6pa3oBa-
HHe: OaKalaBpHar).

2. Cwupotuna U K. JIuneiinas anreOpa u aHaTuTHYECKasi TEOMETPUS: MHTEPAKTUBHBIN KypC:
yueOHoe rnocobue s By3oB. CII0, U3n-Bo Jlans, 2022. 180 c.

3. Kypc aekuuii mo nuHe#HON anredpe u aHATHTHIECKOH reoMeTpur: yuebHoe mocodue. // Kya-
psasueB b.10., Matsm B.1., [TokazeeB B.B., Uepkecosa I'.B.. M.: MI'TY «MAMMN», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexTponHslii pecypc. ]

4.3. JlonoJHUTEJbHAs JIUTepaTypa:

1. Kpatkuii Kypc BbICIIEHl MaTeMaTUKU [DIEKTpOHHBIH pecypc]: yueb. - DIeKTpOH. JaH. -
Mocksa:  Jamkos wu K, 2017. - 510 ¢ [Pexum  pocryma: URL:
https://e.lanbook.com/book/93522. - 3aru. ¢ s3kpana.] .

2. 3y6xkoB B.I'., JIsxosckuii B.A., Mapteinenko A.U., Munoctes B.b., [Tymkaps E.A. Kypc ma-
TEMaTHUKHU I TEXHUYECKUX BBICIIUX yueOHbIX 3aBefeHuil. Yactu 1-4. M.: MI'T1Y, 2012.400
9K3.

3. Wabun B.A., [To3usak O.1'. Ananutndeckas reometpusi. M.: Hayxka. ['naB. pea-us ¢pusuko-ma-
TeM. IUT-pbl, 1988. 224 c.

4. bexnemumues, /[.B. Pemenue 3amau u3 Kypca aHaIMTUYECKOH Ie€OMETpUM U JMHEHHOW aj-
reOpsI [ DIIEKTPOHHEIHN pecypc]: yuel. mocodue - DeKTpoH. n1aH. - MockBa: @uszmariut, 2014,
- 192 c. [Pexum noctyna: URL: https://e.lanbook.com/book/59632. - 3ari. ¢ skpaHa. ]

4.4. DjaekTpoHHBbIE 00pa3oBaTe/ibHbIE Pecypchl

[IpoBeneHue 3aHATHI U aTTECTALMI BOSMOXKHO B AUCTAHIIMOHHOM (popMaTe ¢ IPUMEHEHHEM CH-
CTEMbl JAUCTAaHIMOHHOTO oOyuyeHus yHuBepcutera (CLHO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
benpoit «MaTtemaTnka» 3IEKTPOHHBIX 00Opa3oBarenbHBIX pecypcoB (DOP) mo Bcem paznenam
IpOTrpaMMBbl:

Hazanne DOP
JluneitHas u BekTOpHas anredpa | https://online.mospolytech.ru/course/view.php?id=3368
AHaUTHYECKasi TeOMETPHS https://online.mospolytech.ru/local/crw/course.php?id=2843

Jluneiinas anreOpa u ananuti- | https://online.mospolytech.ru/course/view.php?id=462
YCCKasA rCOMCTpPUL

Pazpaborannbsie JOP BKJII0UaIOT TPEHHUPOBOYHBIE U UTOTOBBIE TECTHI.
[opsimok npoBeieHus: paboT B TUCTAHIMOHHOM (pOpMaTe yCTaHABIUBACTCS OT/EIBHBIMH PacIio-
PSDKEHUSIMU ITPOPEKTOpa M0 yueOHOM paboTe 1/UiIM LEeHTPOM yueOHO-METOIUUECKOM paboThI.

Ka)K,I[LIfI CTYACHT o6ecnequ HUHAUBUAYAJIbHBIM HCOTPAHWUYCHHBIM TOCTYIIOM K BHGKTpOHHOﬁ

OHMONIMOTEKE MOCKOBCKOT'O MOJIUTEXA

https://online.mospolytech.ru/course/view.php?id=7621&section=1 .

I/IHTepHCT-pecprH BKJIFOYAOT y‘-Ie6HO-MCTOI[I/IquKI/IC MaTepuajibl B 3JICKTPOHHOM BUC, MTPCI-

CTaBJIEHHBIE Ha caiite mospolytech.ru B paznene: «llenTp MaremaTideckoro oOpa3oBaHUs

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

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

[Tone3nsie yueOHO-METOAMYECKUE U MHPOPMALIMOHHBIE MaTepPHAaJIbl IPEACTABICHbI HA CalTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepedens pecypcoB HHGOPMAIIMOHHO-TEIEKOMMYHHUKAITMOHHOM ceTh «IHTepHeT» il OCBOCHUS

JUCHUTUTMHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. J/InueH3MoHHOE U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoOe odecrieyeHne
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Ne[ HammenoBanue | Pazpadorunk I1O JocTynHOCTD Ccbuika Ha Equnblii peectp
(mpaBoodJana- (MMUEeH3HOHHOe, | pOCCHIICKUX MPOrpamMm JAJis
TeJb) ¢B00OIHO pac- 9BM u B/l (npun Haanuuu)
NpocTpaHsieMoe)
1 | Astra Linux | OOO JIutieH3MOHHOE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoitOduc 00O "HOBBIE JInieH3noHHoe https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOT 1" 75

4.6. CoBpeMeHHbIe IPO(ecCHOHAIbHBIE 0a3bI IAHHBIX H HH(POPMALHOHHbIE CIIPABOYHbIE
CHCTEMBI

Hepeqeﬂb PECYPCOB CE€TH I/IHTepHeT, AOCTYIIHBIX AJIA OCBOCHUSA TUCHUIIJIMHBI:

HaumeHnoBanue

Ccblika Ha pecypce

HocTynHocTh

HNudopMannoHHO-CIIPABOYHBbIE CUCTEMbI

Stack Overflow

https://stackoverflow.com/

HocrtynHa B cetn Un-
TepHeT 0e3 orpaHuye-

HUM
4
HOPMALHOHHLIC PECYPCEI http:// www.consultant.ru JlocTymHO
Certu Koncynprantllntoc
ITopran PenepalnbHbIX rOCy-
6 -
APETBEHIEIX OOPasOBateib http://www.fgosvo.ru. JlocTymHO

HBIX CTAHAAPTOB BBICHICTO 00-

pa3zoBaHUs
JIeKTPOHHO-0HOJINOTEYHbIE CHCTEMBbI
Jlanb https://e.lanbook.com/ HocrynHa B cetn Un-
TEpHET 0e3 orpaHuye-
HUH
IPR Books https://www.iprbookshop.ru/ | loctymHa B cetu MH-

TepHeT 0e3 orpaHuye-
HUM

IIpodeccnonanbabie 0a3bI JAHHBIX
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ba3a naHHBIX Hay4HOM AJIeK- http://www.elibrary.ru JocTymHo
TPOHHOU OMOINOTEKN

(eLIBRARY.RU)

Web of Science Core Collection | http://webofscience.com JlocTymHO
— monuTeMarudeckas pedepa-
TUBHO-OMOIMOTrpaduieckas u

HayKomeTpuueckas (0ubiuo-
MeTpuyecKas) 6a3za JaHHBIX

5. MaTepuajbHO-TeXHHYECKOe o0ecrievyeHne TUCIUITHHbI

MarepuanbHO — TeXHUYecKast 0a3a YHUBEPCUTETa 00eCIeUnBaeT MPOBEJCHUE BCEX BUJIOB
SaHHTHﬁ, IpeaAyCMOTPCHHBIX y‘{e6HLIM IJIaHOM, U COOTBCTCTBYCT I[GflCTB}HOHII/IM CaHUTAapPHBIM U
IIPOTUBOIOXKAPHBIM IIpaBUIaM U HOPMaM.

Kadenpa «MatemaTrkay He pacronaraeT COOCTBEHHbIM ay IUTOPHBIM (POHIAOM U UCTIOJIb-
3yeT yuyeOHble ay IMTOPUU U3 0011ero poHaa yHUBEpCUTETA.

HpI/I HGO6XO}II/IMOCTI/I IJIA ITPOBEACHUA MHTCPAKTUBHBIX ITPAKTUYCCKUX 3aHATHH HCIIOJIb3Y-
I0TCS1 KOMIIBIOTEPHBIE KJIaCChl YHUBEPCUTETA.

6. MeToguyecKkue peKOMeHIauuu
6.1. MeToauyeckue peKOMeHIAMH IJIsl MPeNnoAaBaTe/isi 10 OPraHu3anuu 00yuYeHus

[Ipex e Bcero, cnenayeT oOpaTUTh BHUMaHHUE CTYAEHTOB Ha TO, YTO TPAKTUYECKH BECH U3Y-
YyaeMbIii UMU MaTepHuall He TpeOyeT Kakoi-In0o crenuanbHOM (JOMOIHUTEIbHOMN) TOATOTOBKH U
BITOJTHE MOJKET OBITH YCIIEIIHO U3YY€H, €CIIH CTYJIEHTHI Oy IyT MOCEIIaTh 3aHATHS, CBOEBPEMEHHO
BBINOJIHATH JOMAIIIHUE 33aHUS U NT0JIb30BaThCs (IIPU HEOOXOJUMOCTH) CUCTEMOH TNIAHOBBIX KOH-
CyJIbTalluil B TEUEHHE KaXKJOro cemecTpa. Bomienmve B Kypc MaTeMaTUKU pa3enbl SBISIOTCS
KJIACCUYECKHMH, B TO 5K€ BPEMsI OHU PAKTUYECKU OPUEHTUPOBAHBI, TAK KAK NUMEIOT IIUPOKOE pac-
IPOCTPAaHEHHUE I PEIICHUs Pa3HOT0 poja 3a1a4d BHyTPU CaMOM MaTeMaTUKU U MPUKJIAJHbIX 3a-
nad. FIX ocBOeHHME MOMOXKET CTyAEHTaM JIOTUYECKH BEPHO, apryMEHTHPOBAHO M SICHO CTPOMTH
YCTHYIO ¥ IACBMEHHYIO PeUb, YCIEITHO MPUMEHSITh HAKOIUIEHHBIE 3HAHUS B IPO(ECCHOHATBHOM
JEATEIBHOCTH.

HeoOxonumo ¢ caMoro Havasia 3aHSTHH pEKOMEHJ0BAaTh CTYJE€HTaM OCHOBHYIO U JIOMOJI-
HUTEIIBHYO JIUTEPATYPY, a B KOHIIE CEMECTPA 1aTh CIIMCOK BOIIPOCOB JIJIsl IOATOTOBKH K DK3aMEHY .

Ha mepBoM 3aHSATHH 1O JUCHUIUIMHE CIIEAyeT 0053aTebHO MPOUH(POPMHUPOBATE CTYICH-
TOB O BHJIE U (hOpMeE MPOMEKYTOUHOHM aTTECTALUH 110 TUCLMITIIMHE, CPOKAX €€ IPOBEACHUS,
YCIIOBUSIX JIOMYCKA K POMEKYTOYHON aTTECTAllMH, IPUMEHSIEMBIX BUAAX POMEKYTOUYHOTO KOH-
TPOJISL.

W3noxxeHrne TeopeTHUecKoro Marepuaia JOKHO CONPOBOXKIATHCS HILIOCTPATHBHBIMU
IpUMepaMu, TIIATEILHO OTOOPAaHHBIMH IpenoaBaTeeM TaK, YTOObl TEXHUYECKHE TPYIHOCTH U
BBIKJIQJIKH [IPH PEIIECHUH 3aJa4ul HE OTBJIEKAJIN OT TJIABHOTO: OCMBICIICHUS UJIEU U CYTH IPUMEHSI-
eMbIX MeToJ0B. CllefyeT Bcera yKas3blBaTh IIPUMEpPBI TPAKTUUYECKOIO IPUMEHEHHS] paCCMOTPEH-
HBIX Ha 3aHATHAX YPaBHEHUH U POPMYIL.

[IpakTryeckue 3aHATHS JOJKHBI ObITh OPraHU30BaHbI MIPENOIaBaTeNIeM TaKUM 00pa3oM,
YTOOBI OCTaBAJIOCHh BPeMsI Ha NIEPHUOJUYECKOE BBITIOTHEHUE CTYACHTaMH HEOOJBIION CaMOCTOs-
TEJIbHOM pabOoThI B ay TUTOPUHU AJISl IPOBEPKU YCBOCHHUS U3JI0KEHHOTO MaTepuaa.

[IpenonaBaTesns, BeAyIHiA MPAKTHYECKUE 3aHATHUS, JOJDKEH COTIIACOBBIBAThH yUeOHO-TEMa-
TUYECKUH TJIaH 3aHATUH C JIEKTOPOM, UCIIOIb30BATh €IMHYIO0 CUCTEMY 0003HAYCHUH.
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[IpenonaBatento cieayeT 10OMBAaTHCS CUCTEMAaTUUECKOM HENMpPepbIBHOW pabOThl CTYCH-
TOB B TEUEHHE CEMECTPA, HEOOXOANMO BBISBIISATH CUIIbHBIX CTYJEHTOB U IPUBJIEKATh UX K HAYUYHOI
paboTe, K y4acTHIO B pa3HOTO pOja OJIMMIIMAaX U KOHKypcax.

CTyAeHT NOJKEH OLylaTh 3aMHTEPECOBAHHOCTh MPENOoiaBaTeisl B JOCTUKEHUN KOHEY-
HOT'O pe3yJsibTaTa: B NMPUOOPETEHUH OOYYaroIMMHCS HPOYHBIX 3HAHWUN, YMEHHUH M BIIAaJCHUA
HAKOIJICHHOW WH(pOpMaImei s peleHus 3a/1a4 B IpOPeCCHOHATIBHOMN e TETbHOCTH.

6.1.1. O0pa3oBaTe/IbHbIE TEXHOJIOTHH

Bo3moxHO npoBeneHre 3aHITHI U aTTEeCTallMi B JUCTAHIIMOHHOM popmaTe ¢ MpUMEHEHUEM CH-
CTeMBbI TUCTaHIMOHHOTO oOydeHus yHuBepcurera (CO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
benpoii «MaTemaTHKa» IEKTPOHHBIX 00pa3oBaTeabHBIX pecypcoB (DOP) (cm. 1.4.4).

[Mopsimox mpoBeneHus: paboT B JUCTAHIIMOHHOM (popMaTe yCTaHABIMBACTCS OTACIBLHBIMH PACIIO-
PSYKEHUSIMH ITPOPEKTOPA MO YueOHOM padoTe U/ WK IEHTPOM YUeOHO-METOANYECKOM pabOTHI.

6.2. Meroauyeckue yKa3aHus J1Jisi 00y4aIOUIUXCHA M0 OCBOECHUIO
AUCHHUIJIMHBI

Pa3nesi: 31eMeHTHI THHEHHOH aaredOpbl

Matpuusl u onpeneautean. [Ipexae Bcero, cTyeHT JOHKEH MOHATh, YTO MaTpUIA —
9TO Tabnuia yucen (MpudeM 3Ta TablIMIla MOKET UMETh OJIMHAKOBOE YHCIIO CTPOK M CTOJIOIOB, a
MO3KET OBITh U MIPSIMOYTOJIBHOM), a OIpPeIeTUTElNb- 3TO YUCIIO, 3alHCHIBAEMOE B BUJIE KBAAPATHOM
Ta0JIMIIBI, TO €CTh ONPEACIIUTENU CYIIECTBYIOT TOIBKO Y KBAJPATHBIX MATPHII.

Crnenyet 06paTuTh 0c000€ BHUMaHKE Ha OMEPALIUI0 YMHOKEHUS MIPSIMOYTOIbHBIX MATPHII
Y TIOHSTh, KAKUM TOJy4aeTcsl MOPSI0K MaTPUIIbI — Mpou3BeAeHusi. OCOOCHHOCTh MaTPHI] TAKKe
COCTOHUT B TOM, YTO IIPOU3BEJICHNE MATPHI] HE TIEPECTAaHOBOYHO, TO ecTh AB # BA .CrienyeT 00s-
3aTeJIbHO YOEIUTHCS B 3TOM, PEIIMB COOTBETCTBYIOLIUE 3a/1a4H.

BaxxubiM siBiisieTcs moHsiTue o0paTHON MaTpullbl. Hazo 3HaTh ycrnoBue CyIiecTBOBaHUS
00paTHOW MaTPHIIBI M AITOPUTM ee mocTpoeHus. [locne ee BRIYUCIEHHS 11e1eco00pa3Ho AenaTh
TIPOBEPKY MPABUILHOCTH PENIeHHs, BEITIONHUB ONIEpaluio yMHokeHuss A A =E (1omkHa momy-
YUTHCS €IUHUYHAS MaTPHIIA)
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[Ipu u3ydyenuu onpenenuTeneid Hag0 YETKO YCBOUTh MOHATHS MHUHOPA, alnreOpanyeckoro
JIOTIOJIHEHHUS, 3HaTh MHOTOYHCIICHHBIE CBOMCTBA onpenenauTens. /i ocBOeHUs: TEXHUKU BbIYHUC-
JIeHUsl omlpeAenuTesnel neaecoo0pa3Ho, BIOpaB MPOU3BOJIBHBIA ONPEIETUTENb BbIIIE TPETHETO
HOpsZIKA, PACKPBITh €0 Pa3IMYHBIMU CIIOCOOAMU, MPUMEHSISI PA3JI0KEHUE U MO CTPOKaM U IO
ctonbuam. OGpaTuTe BHUMaHUE, KAaKUe CTPOKH (CTOJIOIBI) IPEANOYTUTEIbHEE BBIOMPATh 171 pac-
KPBITHSI OTIPEICITUTEINSE, YTOOBI YIIPOCTUTH €ro BeraucieHne. OcobeHHo 3(ppeKTHBHO BEIUUCIICHHE
OTIpENIeNIUTEIIS C TIOMOLIBIO AJIEMEHTAPHBIX NPE0Opa30BaHUN, IPUBOASAIINX €r0 K TPEYTOJIbHOMY
BUTTY.

[Ipu u3yyeHuun pemeHui cucteM JUHEHHbIX anredpandeckux ypaBHenuit (CJIAY) obpa-
TUTE BHUMAHHUE, IPEXK/IE€ BCET0, HA MIOHATUE PEIICHUS CUCTEMBI U YCIIOBUS CYIIIECTBOBAaHUS peLle-
HUH B 3aBUCUMOCTH OT COOTHOLIEHMSI MEKly PAHI'OM MaTpULbl, PAHTOM PaCUIMPEHHON MaTPHIIbI
CHCTEMBI U YUCIIOM HEM3BECTHBIX M ypaBHeHH. OOpaTuTe BHUMAHHE Ha YCIOBHS NMPUMEHEHHS
dopmyn Kpamepa u merona obpatHoil MaTpullbl. BHUMaTenbHO pazbepute mpUMephl pelieHus
IPOM3BOJILHBIX CHCTEM JIMHEWHBIX ajreOpandeckux ypaBHEHUH MmetoqaoM laycca (BBeaeHnue Oa-
3UCHBIX U CBOOOJHBIX IEPEMEHHBIX).

Pa3zgesn: Di1eMeHTBHI BEKTOPHOI aaredpbl

[Ipu u3ydyeHun naHHOW TeMbl 0OpaTUTE BHUMAHME Ha JIMHEHHbIE ONEpaluyu HaJl BEKTO-
pamu, Ha MOHATHS TMHCWHON HE3aBUCHUMOCTH U TMHEHHON 3aBUCUMOCTH BEKTOPOB, Ha (pyHIaMEH-
TaJIbHOE MOHATHE 06a31ca BEKTOPHOI'O IPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO Oa3uca), Ha pasio-
YKEHHUE BEKTOpa 1o O6a3ucy.

3HaTh OIpElEICHUE, TEOMETPUUECKHE CBOMCTBA CKAJIIPHOTO, BEKTOPHOT'O M CMEIIAHHOTO
IPOM3BEACHUS BEKTOPOB, POPMYJIIBI /I X BRIYUCICHHS B BEKTOPHON M B KOOPIMHATHOH (hopme.
O0s3aTenbHO 3HaTh U YMETh IPOBEPSTH YCIOBHS OPTOTOHAIBHOCTH, KOJUIMHEAPHOCTH U KOMILIA-
HapHOCTH BEKTOPOB.

Pa3nes: KOMIJIEKCHBIE YMCJIa 1 MHOTO4JICHBI

B sTom pasznene, npexie BCero, Halo MOHATh, YTO KOMIUIEKCHOE YHUCIIO SIBUIIOCH PACILIH-
pEHUEM MOHATHUS JeMCTBUTENBHBIX YHCEI, 3HATh ONpeAeIeHUEe U TpH (GOPMBI 3aIIUCH KOMILIEKC-
HOT0 yKcia (anredpandecKkyro, TPUroHOMETPUYECKYIO U NTOKA3aTeIbHYI0), TEOMETPUUECKYIO UH-
TEPIPETALNIO KOMIIJIEKCHOTO YMCJIa U B3aUMHO-0JHO3HAYHOE COOTBETCTBUE MEXKAY MHOKECTBOM

KOMILIEKCHBIX YHCET U MHOKECTBOM TOYEK KOMIUIEKCHOW TIOCKOCTH. 3HATh (hopMyiy Diiepa.
KommuiekcHble ynciia MOKHO M300pa)xaTh C TOMOIIbIO BEKTOPOB Ha KOMILJIEKCHOM MJIOCKOCTH.
[TosToMy oneparyu ClI0’Ke€HHs U BBIYMTAHUSI KOMIUIEKCHBIX YHCETI MOTYT ObITh CBEJIEHBI K Orepa-
IUSIM CJIOKEHUS U BBIUUTAHUSI COOTBETCTBYIOIINX BEKTOPOB.

Hano 3HaTe 1 yMeTh BBINOJIHATH ONEpAlli YMHOKEHUS, 1€JI€HNsSI, BO3BEIEHUS B MIOJIOKU-
TEJIbHYIO CTENEHb KOMIIEKCHBIX YHMCEN, 3alHCAHHBIX B TPUTOHOMETpUUYECKON Qopme, n3Bieye-
HUS KOPHA N-OM CTENEHU U3 KOMIUIEKCHOTO YHCIA.

Crnenyetr o0paTuTh BHUMaHHE Ha TO, YTO MHOKECTBO KOMIUIEKCHBIX YHCEIl SIBJISIETCS 3a-
MKHYTBIM, TO €CTb J100as anredpandeckas omneparys HaJ KOMIUIEKCHBIMU YHCIaMU HE BBIBOJUT
3a Mpeaesnbl 00JaCTH KOMITJIEKCHBIX YHCET.

Hano 3nath pa3nuuHble BUBI pa3ioKEHUs] MHOTOUJIEHA HA MHOXKHUTENIH )i CIy4aes, KO-
I/1a Cpey KOpHEl MHOTOUJIEHa MOTYT OBITh KpaTHbIE, KOMIIJIEKCHBIE KOPHU. DTH CBEJCHUS Oy Iy T
UCIIOJIb30BAThCS, HAIPUMEP, B MHTETPAJIbHOM HMCUUCIIEHWU NPU BBIYUCIEHUHM HHTETPATIOB OT
JIpOOHO-PALMOHANIBHBIX (DYHKIMNA, IPU PEIICHUN JTUHEHHBIX OJHOPOIHBIX AU(epeHInaTIbHbIX
YpaBHEHHI N-TO MOPSIJIKA C OCTOSHHBIMHU KOA(PPHUIIMEHTaAMH.

Pa3nen: AHaJIMTHYECKAs reoOMeTpUs

[Ipu u3ydyeHnn aHAIUTUYECKOM N€OMETPUH CIIEYET, IIPEXKIE BCEro, MOHATh, YTO €€ 3a1a4eH sB-
JsIeTCs U3y4EeHHUEe FeOMETPUYECKUX O0BEKTOB MPH MOMOIM aHAIUTHYECKUX METO/I0B alredpsl U
MaTEMaTHYECKOI 0 aHalu3a. B 0CHOBE Takoro noaxoza JeKUT METOJ, KOOPAMHAT, BIIEPBbIE CUCTE-
MaTuyecku mpuMeHeHHbIN P. JlekapTroM. OCHOBHBIC TIOHITHS T€OMETPHUH (TOUYKa, TpsiMasi, TUIOC-
KOCTb) SBJIIIOTCS HEONPEIEIIIEMbIMH, U JJI UX ONUCAHMS PUMEHSETCS aKCUOMAaTUYECKUI Me-
TOJI, MO3BOJISIFOIIMM YCTaHOBUTH B3aMMHO OZJHO3HAYHOE COOTBETCTBUE MEXKY MHOKECTBOM TOUEK
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IpSIMON U MHOKECTBOM JICUCTBUTENBHBIX UHCEN U, TAKUM 00pa30M, BBECTH CUCTEMY KOOpIMHAT.
Hano yetko ycBOUTH pa3ianuHble pOpMBbl ypaBHEHUHN IPSIMON U IJIOCKOCTH YMETh MEPEXOAUTH OT
onHOM Qopmbl Kk apyroi. CienyeT OCMBICIUTD U YCIEUTHO MPUMEHSTh PEIICHUs KIACCHUYEeCKHX
3aga4d aHATMTUYCCKON TCOMETPHUHU O B3aMMHOM PACIOJOXCHUN MNPAMBIX U HHOCKOCTeﬁ, YMCETH
OTIPEEIATh YIJIbl U PACCTOSIHUS MEXKAY PA3IUYHBIMUA T€OMETPUUECKUMU O0BEKTaMHU.

OTMeTHM B 3aKJIIOUYEHUE, YTO YCIIEUIHOE U3YUYEHHE AUCLUHUIUIMHBI «JInHelHas anredpay,
npuoOpeTeHne HeOOXOIMMBIX KOMIIETEHIINH, YMEHUI U HABBIKOB BIa/ICHUS MAaTeMaTUYECKUM afl-
napaToMm TpeOyeT OT CTYJIEHTOB OOJIBIION CaMOCTOSITEIbHON paboThl. OOpaTuTe BHUMAHHE, YTO
KOJIMYECTBO YacOB, OTBOAMMBIX Ha CAMOCTOSITENFHYIO padOTy B COOTBETCTBUU C y4€OHBIM ILIa-
HOM, 60HBH.I€ qucia 4acoB, OTBOJAUMBIX Ha BCC BHUbI Ay JUTOPHBIX 3aHSITUN.

7. ®OH/I OLIEHOYHBIX CPE/ICTB

@oHJ1 OIIEHOYHBIX CPeACTB MpezcTaBieH B [Ipunoxkennn 2 x paboueil mporpaMme U BKIIIOYAET
pa3aensl:

1. MeToabl KOHTPOJIS ¥ OLIEHUBAHUS PE3YIHTaTOB O0Yy4EHHS

2 [llkana ¥ KpUTEPHUU OLIEHUBAHUS PE3YIHTATOB 00yUEHUS

3. OueHOYHBIE CpeNICTBA

3.1. Texyumii KOHTPOJIb

3.2. TIpomexxyTouHas aTTeCTaIUs
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Ilpunooswcenue 1

TemaTuyeckuil IVIaH cOePKAHUA AMCUUILIMHBI «/InHelHas anredpa»
110 HANIPABJICHUIO IOATOTOBKH
09.03.03 «IIpukaagHasi HHPOPMATHKA)
HanpaBieHHocTh (Tpo@uiib HOJATOTOBKH)
NudopmannoHHble TEXHOJOTHH YIPABJIeHUs OM3HECOM
®opma 00y4eHHUsI: OUHASA
I'ox natopa: 2023/2024

(bakaiaBp)
Buabi yuedHoii padoThl,
BKJII0Yasi CAMOCTOSITEIbHYIO Buabl camocTosiTe/IbHON padoThI Dopmbl
=3 aTrecra-
5 £ padoTy CTy1eHTOB CryaeHToB
Paznen § 2! ’ 100
3 = M TPYJ0E€MKOCTb B 4acax
n/n CP | KC
J | II/C | JIa6 C P K.P. | K.II. | PI'P | Pedepar | K/p | O | 3
IlepBblii cemecTp
Paszgea 1. DiieMeHTHI JIMHEHHOM aJI-
1.1 | redpul Mampuysi, Oeticmsust HA0 Mampu- 1 1 2 2 3
yamu.
OmnpeaenuTenn, WX CBOWCTBA M BBIYHCIIC-
HHe. MaTpuyHas 3amuch CUCTEMbI JIMHEH-
1.2 L 1| 2 2 3 ¥
HBIX YPaBHEHHIA.
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Beraavya sagapmii PI'P Ne 1 o JuHeiHoM

anrgiing :

13

OOpaTHas MaTpHIla U ee BeIYUCIeHue. Mar-
pUYHAs 3allCh CUCTEMBI JIMHEWMHBIX ypaB-
HEHUI.

14

CucTeMbl TUHEHHBIX aareOpandecKux
ypaBHEHU, OCHOBHbBIE MTOHSTHS U OTIpeie-
neHus. Pemenue cucteM JMHEUHBIX ypaB-
HeHuit MetogoMm Kpamepa, metogom o6part-
HOW MaTpPHUIIbI

1.5

Pewrenne cucreM ITMHEHHBIX ypaBHEHUN
MeronoMm [aycca. Panr marpuuel. Teopema
Kponekepa — Kanemm.

1.6

Merton ['aycca B mpOM3BOIBHBIX CUCTEMAX
JMHEUHBIX ypaBHeHUN. OTHOPOAHbIE CH-
CTEMBI JINHEWHBIX YPAaBHEHH.
CamocrosiTesibHast pabora Nel B aynuro-
PMH 110 JIMHEHOM ajredpe

1.7

Bexkropsl. JIuHeliHbIe oniepanyuu Hal BEKTO-
pamu, ux cBoiictBa. JluneitHble KOMOHHA-
LA BEKTOPOB. JIMHEWHO HE3aBUCUMBIE U
JIMHENHO 3aBUCHMBIE CHCTEMBI BEKTOPOB.

Breuyiaua 3anaumii PI'P No2 no BekTOpHOII
aareope.

1.8

[Tonstue 6asuca. KoopauHatel BekTOpa.
KosnmnaeapHOCTh, OpTOrOHAIBHOCTD ¥ KOM-
IJTAHAPHOCTH BEKTOPOB.
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1.9

CkansipHO€ MPOU3BEACHUE BEKTOPOB U €r0
CBOICTBA. BekTOpHOE MpPOM3BENCHUE NBYX
BEKTOPOB, €r0 CBOWCTBA.

1.10

CMmenaHHOe POU3BEICHUE TPEX BEKTOPOB
H €ro cBoiicTBa. BrrumcieHnne od0bema ma-
pajienenurena. YcCilIOBHE KOJUIMHEapHO-
CTH, OpTOFOHaJ'II)HOCTI/I 158 KOMHHaHapHOCTI/I
BeKTOpoB. OpTOHOPMHPOBAHHBIA Oasuc.
BI)IT-II/ICJ'IGHI/IG CKaJ'ISIpHOFO, BCKTOpHOFO 158
CMELIAHHOTO MPOU3BEICHUI BEKTOPOB, 3a-
JaHHBIX KOOpAMHATAMH B OPTOHOPMHPO-
BaHHOM Oa3uce.

CamocrosiTesibHas padoTa Ne 2 B ayaAuTo-
puM 110 BEKTOPHOIi ajiredpe

10

1.11

JIuneitnpie pocTpaHcTBa. PazmepHOCTh U
0a3uc JIMHEHHOro MPOCTPAHCTBA.

Marpuna nepexona ot 0aszuca k 0Oasucy
npeoOpa3oBaHue KOOPAMHAT BEKTOpa MpHU
n3MeHeHnu 6asuca. CoOCTBEHHBIC BEKTOPHI
1 coOCTBEHHBIE 3HAUEHUS JTMHEWHOTO OIle-
paropa.

11

1.12

Pa3zgen 3. KommiekcHbIe YHCJIa U MHO-
TO4JICHBbI MHO)KGCTBO KOMIIJICKCHBIX 4YH-
CCJI. (DOPMBI 3aIIUCU KOMIIJICKCHBIX YHCCII.
Onepam/m Haa KOMIIJICKCHBIMHU YHCJIaMU.
Pasnoxxenne MHOrowieHa Ha MHOMKHUTEIN
OCHOBHas Teopema anreOpsl

12

1.13

Pa3nes 4. AHaIMTHYeCKAsl TeOMeTPHSA
Cucremsl koopauHat. Pa3nnyHbie THIIBI
YPaBHEHUU MIIOCKOCTH

13
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Boiiava 3aganuii PI'P Ne3 o anaantu-
YCCKOM reoMeTpun

1.14

PaznuyHble TUIIBI ypaBHEHHU TPSIMON Ha
IUIOCKOCTH U B TPOCTPAHCTBE

14

1.15

B3aumHoe pacnoioskeHne NpsiMbIX Ha IJ10C-
KOCTH U B POCTpaHCTBE. Briuncienue pac-
CTOSIHUH MEX]ly JBYMs TOUYKaMH, TOUKOH U
npsMoil. B3auMHoe pacrnosioKeHue II0CKo-
creil. Beruncinenue pacCToOSHUN MEXAY TOY-
KOU Y IUNIOCKOCTBEO

CamocTosiTesbHasi padoTa Ne 3 B ayIuTO-
PMH 110 AaHAJMTHYECKOI reOMeTpHH

15

1.16

KpuBbie BTOporo nopsiika ux reoMerpuue-
CKME CBOWCTBA. YPAaBHEHMS BJUIMIICA, TH-
nepooser, mapabonsr OOmiee ypaBHEHHE
KpUBOW BTOporo mnopsaka. Ilpusenenue
KPUBBIX BTOPOrO IMOpsJKa K KaHOHHUYE-
ckomy Buay. IloBepxHOCTH BTOpOro IO-
pAnKa

16

®opMma aTTecTaluu

21

Bcero yacoB nmo fucHUILINHE

16

32

60

PI'P

cam
pao.
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Ipunoowcernue 2

®OH/JI OLIEHOYHBIX CPEJICTB

MO JUCHMILINHE

«/IuneHas ajareopa»

Hamnpasnenue noarotosku: 09.03.03 «IIpukiannas nuapopmaruka.
[Ipoduns: «MHDOpMAITMOHHBIE TEXHOIOTUN YIIPABICHHUS OM3HECOM.

Kadenpa: «MaTematuka»

1. Metoabl KOHTPOJIS M OLICHMBAHUSA Pe3yabTATOB 00y4eHUs

I[J'ISI KOHTPOJIA YCIICBACMOCTH U KAYCCTBAa OCBOCHHUA JUCHUIIIINHBI HaCTOSIIEH nporpaMMoﬁ

IIPEyCMOTPEHBI CIEAYIOINE BUABI KOHTPOJIA:
- KOHTPOJIb TEKYLIEeH yCrieBaeMOCTH (TEKYLUI KOHTPOJIb);

- IPOMEXKYTOYHAsI aTTecTalysl (3K3aMeH).

IToka3aTeian

Kpurepuu oneHuBanust

2

3

4

5

OIIK-1. Croco0GeH NpUMEHSTh €CTECTBEHHOHAyYHbIE U OOIIEUHXEHEPHbIE 3HAHUSA, METOIbI

MAaTeMaTHYCCKOIO aHalin3a W MOJACIHNPOBAHUA,

HCCIeI0BaHus B MPOPECCHOHATBHON AESITETLHOCTH.

TCOPCTUUCCKOTO U OKCICPUMCHTAIBHOI'O

OIIK-1.1. 3uaThb:
Metonanl
MaTEeMaTHIECKOTO
aHajan3a H
MOJICTUPOBAHUS,
TEOPETUUECKOTO0 U
IKCTIEPUMEHTAIILHO
ro HCCICAOBAaHUSI B
npo¢ecCHoHATBHON
JIeSITSIbHOCTH.
OIIK-1.2. YMmeTh:
[IpumeHATH
€CTEeCTBCHHOHAYYH
BIC H
o0IIenHKEHEPHBIE
3HAHUSL.

OIIK-1.3.
Baanersn:
Metonamu
MaTEeMaTHYECKOTO
aHaan3a i
MOJEJIUPOBAHUS,
TEOPETUYECKOTO U
SKCIEPUMEHTAILHO

OO0yuarommiicst
JIEMOHCTpPUpYE
T TTOJTHOE
OTCYTCTBHE
13R10
HEJIOCTaTOYHOE
COOTBETCTBHUE
Marepuaty
JTACTIUTLTAHBI
3HAHUI,
YKa3aHHBIX B
WHJUKATOpax
KOMIIETEHITUHI
JIACTIUTITUHBI
«3HaTh»  (CM.
m. 3).

OO0yuarommiicst
J€EMOHCTPUPYET
HETIOJTHOE
COOTBETCTBUE
1 (14% 01117 0.4
3HAHUMH,
yKa3aHHBIX B
WHJUKaTOpax
KOMITCTCHITHM
JHUCIATLINHEL
«3HaTh» (cM. T
3).
Honyckatorcs
3HAYNTCIbHBIC
OIINOKH,
MPOSIBISIETCS
HEAOCTAaTOYHOCT
b 3HaHWHH, 110
pany
nokasaTeleit,
oOyyJaronuiics
HCIEITEIBACT
3HAYUTEIbHBIC
3aTpyaHEHUS

OO0yuarommiicst
J€EMOHCTPUPYET
YaCTHYHOC
COOTBETCTBHUE
CJICTYIOIINX
3HAHUH,
yKa3aHHBIX B
WHANKATOpaxX
KOMIIETEHITHI
JUCITUTLTAHBI
«3HaTh» (CM. II
3). Ho
JIOTTY CKAIOTCS
HE3HAYHUTEIbHbI
e OIIUOKMU,
HETOYHOCTH,
3aTpyAHEHUS
npu
AHAJINTHYECCKUX
omnepanusx.

OO6yuarommmiics
JI€MOHCTPUPYET
MOJTHOE
COOTBETCTBHE
CIICYOTITIX
3HAHUMH,
YKa3aHHBIX B
WHANKATOpax
KOMIIETCHIUH
JTUCTIUTLTAHBI
«3HaTh» (cM. T
3). CBoOoaHO
orepupyer
IpUOOPETEeHHBIM
Y 3HAHHSIMH.
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T'0 UCCIICJOBaHUA.

pu
OIIEpUPOBAaHUU
3HAHUAMH  IIpU
X TEpPEeHoce Ha
HOBBIE
CUTYallUH.

2. HIkajsa u KpUTEPHUHU OLIEHUBAHUS PE3YJIbTATOB 00yYeHMSI

®opMa NPOMEKYTOUHOM ATTECTANUN: IK3AMEH

[IpomexxyTouHas arrectanust 00ydaronuxcs B (hopme 3K3aMeHa IPOBOIUTCS TI0 PE3yIbTaTaM
BBITMIOJTHEHMSI BCEX BUJIOB y4eOHOM pabOoThI, MPElyCMOTPEHHBIX YUE€OHBIM IJITAHOM O JAHHOM TUCIH-
IUIMHE, TIPU 3TOM YUYUTBHIBAIOTCS PE3yJbTaThl TEKYIIEr0 KOHTPOJIS YCIHEBAaEMOCTH B TEUEHHE ce-
MecTpa. OleHKa CTeneH! JOCTIKEHUS 00yYarolMMHUCS IUIAHUPYEMBIX Pe3yJbTaTOB O0YUYEHHS IO
JTUCIUIUIMHE MPOBOJIUTCS MPENoaBaTesieM, BEAYIUM 3aHITHS M0 JUCIHUILUINHE METOJI0M 3KCIepT-
HOI oueHkH. [1o uroram npomeXKyTOUHOW aTTECTAlMU M0 JAUCLUILUIMHE BBICTABISETCS OLICHKA «OT-

JIMYHO», «XOPOII0», KYIAOBJIICTBOPUTCIILEHO» UJIN «HCYHOBJICTBOPUTCIIBHOY.

IxkaJjia oneHUBaAHUA

Onucanue

OTIn4y=HO

BrimonHeHsl Bce o0si3aTesibHbIE YCJI0BHSI MOATOTOBKHM CTY-
JAeHTa K NPOMEKYTOYHOW aTTecTallMu, MPeIyCMOTPEHHBIE
nporpaMMoil quciuminHbel. CTyI€HT AEMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, YMEHUH, HABBIKOB MTOKA3aTENsIM, IPUBEICHHBIM B
TabJIMIaX, ONepupyeT MPUOOPETEHHBIMU 3HAHUSMHU, YMEHHUSIMH,
HaBbIKAMU, MPUMEHSET UX B CUTYalUSX MOBBIIIEHHOW CIOKHO-
ctu. Ilpm sTOoM MoOryT OBITH NOMYIIEHBI HE3HAYUTEIHHBIC
OIIMOKM, HETOYHOCTH, 3aTPYJHEHHS IMPHU MEepeHOCe 3HAHUU U
YMEHUI Ha HOBbIE, HECTAH/IAPTHBIC 3aJaUH.

Xoporo

BeinoniHeHBl Bce 00si3aTeslbHbIE YCJOBUSI NMOATOTOBKH CTY-
JAeHTa K NPOMEKYTOYHOH aTTecTallMH, IPEIyCMOTPEHHBIE
IporpaMMoil JuciuIuinHel. CTyI€HT NEMOHCTPUPYET COOTBET-
CTBHE 3HaHUH, yMEHUH, HABBIKOB [TOKA3aTelsIM, IPUBEICHHBIM B
TabIMIax, OnepupyeT NpuoOpPETEHHBIMHU 3HAHUSAMU, YMEHUSMH,
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HaBbIKaMu. B To e BpeMs pu OTBETE IOMYyCKAaeT HECYIECTBEH-
HbI€ TIOTPEIIHOCTH, 33/J]a4l pellaeT C HeJoYeTaMH, HE BIIUSAIO-
IIMMH Ha OOUIHIT X0 peleHusl.

yI[OBJ'IeTBOpI/ITeJ'ILHO

BrimonHeHsl Bce 00si3aTesIbHBbIE YCJOBHS NMOATOTOBKH CTY-
JAeHTa K NPOMEXKYTOYHOH AaTTecTalMM, NPEIyCMOTPEHHBIE
nporpaMMmoil aucuuIuinHel. CTYIEHT I€MOHCTPUPYET COOTBET-
CTBHE 3HaHUH, yMEHUH, HABBIKOB ITOKA3aTeIsIM, IPUBEICHHBIM B
TabJIUIaX, ONEPUPYET MPUOOPETEHHBIMU 3HAHUSAMH, YMEHUSIMH,
HaBbIKaMu. Ho mokasbpIBaeT HEerJIyOOKUe 3HAHUS, TIPU OTBETE HE
JIOITyCKaeT rpyObIX OMMOOK WM MPOTUBOPEUNH, OJJHAKO B (Op-
MYJHPOBAHUN OTBETa OTCYTCTBYET JOJDKHAS CBSI3b MEXKIY aHa-
JM30M, apryMEHTalueld W BBIBOJAMH, B PEHICHUHU 3a]ad MOTYT
cojiepKaThcs rpyObie ommOKu. J1J1st mory4eHus MpaBUILHOTO OT-
BeTa TPEOYIOTCSl YTOUHSIONINE BOTIPOCHI.

HeynosnerBopurensHo

He BbImonHeHb! o00s3aTe/ibHBIC YCJOBHS NOATOTOBKH CTY-
JE€HTa K IHPOMEKYTOYHOH aTTecTallMd, I[PEIyCMOTPEHHBIE
nporpammont aucuuruiel, MW cryneHT neMoHCTpupyer He-
IIOJIHOE COOTBETCTBUE 3HAHUM, YMEHM, HABBIKOB IIPUBEICHHBIM
B Ta0JIMIIaX, JOMYCKAIOTCS 3HAYUTEIbHBIE OIINOKH, TPOSBIISETCS
OTCYTCTBHME 3HAaHHUM, YMEHUM, HAaBBIKOB II0 PsAy IOKa3aTeseH,
CTYJICHT UCHBITBIBACT 3HAYUTEIIbHBIE 3aTPyJAHEHUS IIPU OIEpH-
POBaHNHU 3HAHUSMU U YMEHUSIMU.

7.3. OneHoYHbIE CPeICTBA

IlepeyeHb OLIEHOYHBIX CPEACTB MO JUCIIHIIJIMHE

«JIpHenHag ajr »

HaunmenoBaunue
Ne
OIIEHOYHOTO Cpe-
/1
CTBa

IIpencrasnenue oue-
HOYHOTO CpPEJCTBA B
DOC

KpaTkas xapakTepucTHKa OLEHOYHOTO
cpeacTBa

1 Kontponbnas (ca-
MOCTOSITEITbHAS)
pabota

(KP)

CpenctBo MpoBepKH YMEHUH MPUMEHSThH
MOJTyYEHHBIC 3HAHUS ISl pElIeHUs 3a/1a4
OMPEJIEJIEHHOT0 TUIA N0 TEME WU pas-
ey

Kommekt KOHTPOJIb-
HBIX 3aI[aHPII>i 110 Ba-
puaHnTamM

2 | PacuetHo-rpadu-
yeckasi paborta

(PTP)

CpencTBo MpOBEPKH YMEHMH MPUMEHSThH
NOJTy4YEeHHbIE 3HAHUS T10 3apaHee orpeje-
JIEHHOM MeTOAMKe JUIsl pEeLIeHHs 3a7ay
WIN 33JaHUR 10 MOAYNIO WIM JMCLU-
IUIMHE B LIEJIOM.

Komrutekr  3anmanmii
IS BBITIOJTHEHUS pac-
Y4eTHO-TpaUueCcKOn
paboThI
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CpencTBO KOHTPOJISL, OPraHU30BaHHOE KaK
crienManbHas Oece/ia meaaroruaeckoro pa-

YcTHBIN onpoc co- | 00THHKA ¢ 00ydaromMMcs Ha TEMbl, CBS- Bomnpocsi no
3 OecenoBaHue, 3aHHBIC C H3y4YaeMOM JUCIUIIMHOM, U pac- | TeMaM/pasjenam Juc-
(YO) CUMTAHHOE Ha BBIACHEHHE 00beMa 3HAHUI HUTUTMHBI

00ydJaromerocsi Mo OnpeAeieHHOMY pas3-
Jeiy, TeMe, npobjaeme u T.11.

Cucrema cTaHIapTU3UPOBAHHBIX 3aJaHUM,
4 Tect MO3BOJISAOIAS aBTOMAaTU3HUPO- DOHJ TECTOBBIX
(T) BaTh MPOLEAYPY U3MEPEHHS YPOBHS 3Ha- 3a1aHKi
HUW U yMEHUH 00ydJaronierocs.
5 | Dk3amenanmonnbie | CpeicTBO TNMPOBEPKH 3HAHUH, YMEHUH, | DK3aMEeHAIIMOHHBIE
OMIIeTHI HaBBIKOB. MOXET BKIIFOYATh KOMIUIEKC T€O- | OMIICTHI.
pETUYECKUX BOIPOCOB, 3a/ad, IpaKTHYe-

(Bb) . [IIkana oreHUBaHHUS U
CKHX 3aJIaHUM.
npoueaypa MnpuMeHe-
HUSL.
[IpomexyTouHas aTTecTa- Ox3ameH (D) 1) ycrro (V)
st (ITA)

2) mucemenno (1)

7.3.1. Tekymuii KOHTPOJIb

O1nieHOYHBIE CPEICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH BKIIFOUAIOT KOHTPOJIBHBIE BOTIPOCHI
U 3a7aHus B (hopMe OJIAHKOBOTO TECTUPOBAHUS JIJIsi KOHTPOJISI OCBOCHUSI 00YUYaIOIIUMHUCS Pa3/eioB
JTUACHUIUIUHEL, ipreM PT'P.

Conep:xanue pacyeTHo-rpaduyeckoii paGoTsl.

PacuerHo-rpadguueckas padora Nel mo imHeliHoi aiaredpe.

Kpatkoe coneprxanue pacueTHO-TpapuuecKoil paboThI:

Martputisl u onpepenuTeny. Pemenne cucteM JTMHEHHBIX anreOpanyecKux ypaBHEHUI METO1aMu
["aycca, Kpamepa u oOpaTHO# MaTpHIIbL.

Pacuerno-rpaduyeckas padora Ne2 mo BeKTOPpHO# ajreope.

Kpatkoe copeprkanue pacueTHO-Tpauaeckoit paboTHI:

BexTopsl, aelicTBus HaJ BekTopaMu. CKalsipHOE, BEKTOPHOE, CMELIAHHOE MPOU3BEICHHS BEKTOPOB.
PacuerHo-rpadguyeckas padora Ne3 mo aHATUTHYECKOH reOMEeTPHH.

Kpatkoe copeprkanue pacueTHO-Tpauaeckoit paboThl:

Pasznuynble BuABI ypaBHEHUN NPSMOIl U MJIOCKOCTU. B3anMHoe pacnonoskeHue NpsMbIX Ha TIOCKO-
CTH, TJIOCKOCTEMN B IMIPOCTPAHCTBE.

KommniiekT 3aganmii 1J1s1 BLINOJHEHUS
pacuetHo-rpaduyeckux pador (PI'P)

o gucruiuinHe JInmHeiHas ajareopa
(HaUMEHOBaHUE AMCIMILTHHBI)

PI'P Nel, uactn 1

u

(11 Q)

2 0 2
3apanue Nel. JTaHbl MaTpUILIB] A=| 1 B=r/0 -3 3\1|

L4 0 —3} |\1 1 -1
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Beimonauts neiictust: A+ 8B'.
3aganue Ne2. [TpoaomkuTs faHHOe MaTpuuHoe paBenctBo (2 A+ 3B)°—4 A*-6 AB=K

Y NIPOBEPUTH €r0 IS MaTpull 4 U B U3 IEpBOro  3aJlaHus.

3ananue No3. BeIuuCINUTh ONpeAeTUTeNb IBYMsI CIOCO0aMu: pa3iioKeHUEM IO NIEPBOM CTPOKE U
pa3J10KEHUEM I10 IEPBOMY CTOJIOLLY.

1 0 -1 2
02 1 -1
11 -1 1|
11 -2 1

3ananue Ne4. [yt JaHHON MaTpUIBl HAUTH 00paTHYI0 MaTpuily. Clenars MpoBEpKY.
( 1 0 2
1 |

L2y

3asanune Ne5. Penuts Mmatpuunoe ypasaenune AXB = C (maiitu X). Caenarsb npoBepky.

A:(—l ZW; B=(3 4\; C:(o 4\.
2 1) |2 3J k—9 3J

3ananue Ne6. Haiitu panr MaTpuisl.

1 123 7)
0 5 4 3 1]
)238915|'
(3-8 26 20

PI'P Nel, 3a5anHus 110 pellIeHUIO CHCTeM JIMHEHBIX ajredpandecKkux ypaBHeHHUil
3amanue Nel. Pemuts cuctemy meronom Kpamepa. Caenatb mpoBepKy.

X +4X, — X3 = -2
2X,+ 2X, + 3X; =7
| 3%, +6X, — 2%, =1

3ananue No2. Pemuts cuctemy u3 Nel meTo oM 00paTHON MaTpHULIBI.
3aganue Ne3. Pemuts cuctemy u3 Nel metoaom [aycca.

3aganue No4. PemnTh HEOTHOPOIHYIO cucTeMy MeToioM ["aycca. Halitu oO1iiee penienne u yact-
HOE peIICHHE.

j X + X, +2X; +3X, =5
X, + 2%, —4x;— 2%, =1
| 5x, +4%, + 4x, =11

3aganue NeS. Pemuth oqHOpOAHYIO cucteMy MeToaoM ["aycca. Haittu oOmiee pemenune u O@CP.
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[2X, + 6X, — 9%, — 9%, = 0
4x, —5%; +%x,=0

3% 1 3x, — 7%, — 4%,=0
X — 3X,+ 2%;+ 5%, =0

PI'P Nel, vyacth 2

3ananue Nel. [Tokasarb, 9T0 BEKTOPBI m | N, P 06pa3ytoT 6a3uc B MPOCTPAHCTBE U PA3IIOKHUTH

BeKTOp a 110 3ToMy Oasucy: M= (1, -1, 2),n= (2,0, 3), p=(-2, -1, 1),a= (5, — 4, 13).

Baganue No2. Jlanbl BEKTOpBI M N . BBIACHUTH — KOJUIMHEAPHBI JIH BEKTOPLI & 1 1.

M=(28,—8,8),N=(-21,6-6), a=2m+n, b=2n—T.
AN

,ecm |mE6-2, |M|=2,(m n)=135,a=6n-m.

3amanme Ne3. Haiitu |§
Baganue Ned. lTan A ABC . Haittu £ B ,ecm A (1; -1; 2), B (3:3; 2), C (7 ;1; 2).

3aganve No5. [Tpu kakux 'x' BekTOpbI U D He_pHGHI[I/IKyJ'ISIpHBI?
a=(x;1,-4),b=(x-3;12;x).

3amanne No6. HaiiTy miomas napauienorpaMma, TOCTPOSHHOTO Ha BeKTopax aub.
_ — Ry
a=2m-5nb=m+n,m412,n| |=3,(m, n) s

3ananue No7. Haiitu rutomazas tpeyronsuuka ABC, eciu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3aganve Ne8. Jlanbl BeKTopsl @, D, C. BBIACHUTEL — KOMIUTAHAPHBI JIM BEKTOPBI. ECiii BEKTOPHI He

KOMILJIaHAapPHBbI, TO HalTH 00BEM MnapauiCjICmuIcaa, IOCTpOCHHOI'O HaBEKTOpax a, b , 6 u onpeac-

JUTH — KaKyI0 TPOMKY OHH 00pa3yroT.
a(l;-1;5),b(2;4;-2),c(3;0:1).

3ananue Ne9. Jnist nuHeitHoro onepatopa 4 3aaanbl 00pa3sl 0a3ucHbIX 37eMeHTOB A€, , AE,, AE,

. 3anucath MaTpuily oneparopa 4 B 6asuce €, €,, €; 1 HalTH 00pa3

ajieMeHTa X .
Ae,=7€,+3€,-2¢,, A€,=¢€,—-€,+4¢,, Ag,=26+2¢€,+3%8,,

=2¢,—4¢€,+¢,.

x|

3amanne Nel0. Haifti coOCTBEHHBIE 3HaUEHUS U COOCTBEHHBIE BEKTOPHI JIMHEHHOTO OIepaTopa,
3aJJaHHOTO B HEKOTOPOM 0a3uce MaTpuIeh A | ~

4 1
7 2
PI'P Ne 1, yacTtp 3
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Bamanue Nel. Tpsimast |, mpoxoauT uepes Touky A mapaiensHo Bekropy (. [Ipsmas |, mpo-
XOAUT yepe3 Touky B nepnenaukynspHo Bektopy N'. HaiiTu TOUKy mepeceueHus IpsMbIX U yToJl
mexay sumu, ecmn - A (3; 5),q (1; 3), B (0;5), n (=3; 4).

Bamanue No2. Jlana nipsimast | . Tpsimast |, mpoxoaut yepes Touku A u B . Haiitu paccrostaue ot
TOUKH nepecederust mpsmbix |, u |, 10 npsimoii | .

X=-8t—3

Ty Zarea, A0, B(7:3), 1,:0x-12y+2=0.

3ananue Ne3. Haiitu paccrosiaue ot Touku M 10 mockoctu @ , npoxosiei gepe3 Touky A

neprenuKysapHo Bektopy N, ecmm M (0; 1; 7), A (2; -1; 4), nT6; 22; -3).

Baanne Ne4. HaiiTit yros MexIy MIOCKOCTRIO (X M INIOCKOCTBIO 3, IPOX OIS Yepe3 TOUKH

ABuC,ecm a:5x+y+4z-28=0, A(5;2;5),B(3;7;0),C(-4;-3;-1).
3amanue NoS. 3anucarh KAHOHUYECKHE YPaBHEHUS IPSIMOM, 3aJaHHOM OOIIMMH YPaBHCHUSIMHU.

X+2y—-92-10=0;
3X+4y+82-24=0.

3amanne Ne6. Haiitu TOUKy miepecedeHus npsaMoii | 1 miockocTu & u yros Mexay HEMH.

[ X+t2_y_z-1 gix+2y-3z-12=0.

3 4 -2
Bamanue Ne7. Ipsimast |, mpoxomut vepes touku A u B. [psimass |, mpoxoauTt gepes Touxy M

HEePIEHIUKYIIAPHO TIOCKOCTH « . Haiitn yroa mexxay npsimbivu | i |, 1 BBISICHUTE — JIeKat u

OHH B OHHOﬁ IJIOCKOCTH WJIN CKPCIIHUBAIOTCA.

A(9;-31),B(4;4;,-5), M (-1;11;,-11), «:2x+3y-z-1=0.

(

y L (x+3Y L ¥
3amanuie Ne8. Jlns qaHHOM KpUBOM 4—9) * 25 = | yka3aTh (OKyChI, SKCLIEHTPUCHUTET, TUPEK-

Tpuchl. [locTpouTh KpHBYIO, N300pa3UTh (POKYCHI, TUPEKTPHUCHI.

3aganne Ne9. ITpuBectr ypaBHeHue kpuBoii  9X° —25y” —18x + 200y — 616 =0 K kaHOHHMue-

CKOMY BHUJy U TIOCTPOUTH KPHUBYIO.
KounTtposbHble 3a1anust (mpuMepbl)
Bapuanr.

1. Haiitu 3Ha9enns MatpuaHoro Muorownena F (A)

f(x):—x'°'+2x2 —x+3,A=(_1 O\|
s o

)
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( -2 0 8 1 -5
3

2. HaiiTi paHT MaTpHIIBI IPUBEICHUEM K CTYIIEHYATOMY BI/I)Z[y|
|8 20 6 -3 -13

11 3 138 5 17
\ )

1 2 1
3. BBIYHCIHUTH ONPeIeTUTeNb IPUBEICHUEM K CTYyIEHIaTOMY BU/TY 3 5 3
2 7 -1

4. Haiitu Matpuiry, oOpaTHyIO JaHHoi (a). PemuTs MaTpuuHoe ypaBHeHwMeE (0)

@ ﬁ % ﬂ o1l (2 33
k2 7 —1) . Jb )

5. PemnThb cucteMy ypaBHeHHUi. YKa3aTh 00llee U OJTHO YaCTHOE pelIeHHE (a).

Pemuthb cuctemy ¢ momolis0 00paTHON MaTpUIls! U 10 ¢popmyiam Kpamepa (0)

4%, + 9X, — 5X;— 8X, =5 (X, + 2X,+ X3=5

o o O A
1 2 3 4 L 1 2 3

Bapuant
1. Paciucath pasioKeHHe BEKTOpa X 1o BektopaM P, d,
x={5-121}, p={1-3,0}, q={1-11}, r={0,-1,2}
2. KosnmuHeapHbI 11 BEKTOPHI P U ( ?
a={2,01}, b={-2,31}, p=2a+2b,q=3a-2b

3. ana nupamua c BepimuHamu B Toukax A, A, A A,.
A(-2,48), A,(4,-1,2), A,(-8,7,10), A,(-3,4,-2)
Haiitu:

a) yron mexay pedpamu AJA,, AA,

0) 00BEM MHUpaMHUIBI

B) JUVIMHY BBICOTHI OITYIIEHHOM HA TPaHb Al A2 A3

r) HaliTH JUIMHY MeHUaHbl, IPOBEACHHYIO U3 BepiuuHbl A; K pedpy A, A,

4. BeIYNCIUTD mion@aab napauiejiorpaMmma, mOCTPOCHHOTO HAa BEKTOPAX au b O/ — YyTOJI MEXy BEKTO-

pamupu Q



a=2p+q,b=p-3q,  |p]=2,[q]=-2, “=

Bapuant

1. Haiitu paccrosiaue ot Touk M ; 10 miockocTtn (M1M2M3):
M,(-9;10;2), M, (0;7;-4), M, (4:8;-1), M;(-2;1;3)

(X+y+2-2=0

2. Beimucath KaHOHUYECKOE YPAaBHEHUE MPSIMOM:

ix—y—32+6:0

3. HaiiTu TOuKy HepecedeHus IpsMOii M IOCKOCTH: X 2 _y- 3 _Z +1 g X+y+22-9=0.
1 1 —4

4. Haiitu Touxy P cummerpuunyio Touxe P otHOCHTenbHO mipsimoi | - P (O; —1;3) un X=-1_y z
l -_ - .

1 -1 1

5. Hamicatb ypaBHEHHE IIIOCKOCTH (X TIPOXOAAIIEH yepes Touky M, M NEepIeHANKYIIpHO  HpAMOMN

(M;My): My (3;2;0), M, (4,15), M, (2,-14).
6. HaiiTi KOCHHYC yTIiia MeKAY IIIOCKOCTIMH O U (L
o:3X-y+3=0,a,:x-2y+52-10=0

BapnaHT 3agaHui MPOMEKYTOYHOTI0 TECTA

( -2 0 8 1 -5
| 3 -1 7

1.1 HaifTi paHr MaTpHIBl IPUBEAEHHEM K CTYTIEHUATOMY BUIY

|8 2 -6 -3 -13

1 -3 13 5 17

\ )

(1 =2) (-2 3 5

12. Pemmuth MaTpuyHOE ypaBHEHUE L loX =] 3 -1 0
\

3 4 )

[x1+ 2X,+ X;=5

13. Pemwmts cucremy 1o Gpopmynam Kpamepa {| %))((1— 57)§(2 + 3)2(3:I§
+ —X'=

L+ 2 s
21 Hanucarte pasioxkeHue Bekropa X 1mo Bektopam P, (,I X = {5,—12,1}, p= {1, -3, 0} Q= {1, —1,1},
r=1{0,-1,2}

22, BbIYMCIUTE MIOIAb HapaiienorpaMma, OCTPOEHHOTO Ha BEKTopax a u ba- yroia Mexy Bektopamu P u (]

a=2p+q,b=p-3q, |p|=2.]a]=2. 0524

23 [lana nupamuja ¢ BepIIMHAMH B TOYKaX Al A2 A3 A4 . Al (6,1, 3) , A2 (6, —2, —3) , A3 (2, 2, 0) , A4 (—5,1, O)

Haiitu 1nuHy MenuaHbl, IPOBEICHHYIO U3 BEPLIMHBI A11< pedpy A2 A3



X_2=y_3:2+lnx+y+22—9=0.

3.1. Haiitn TOuKy nepecedeHus IpsiIMOi 1 INIOCKOCTH:

1 1 —4

3.2. Haiit Touky P CUMMETPUYHYIO TOUKE P ornocurensro mpsMOn I.P (0; —1;3) u x-1 y z
1 - .

3.3. Hammcats ypaBHEHHe IIOCKOCTH (¥ TIPOXOAAIICH Yepe3 TOUKY M 0 W TIEPHEHANKYISIPHO — HpsIMOM (M M 2) M 0 (3; 2 0)

M, (4;1;5) ,M,(2; -1;4).

41 Jlana xpuBas BToporo mopsuika X° + 4 y* —12x +16 y +16 = 0 . Ilo/yunTh KAHOHHUECKOE YPABHEHHE KPUBOM I IOCTPOUTS €¢

! ! !
42 CocraBUTH MaTpHUIly epexofa ot b6azuca € , € , € k basucy € , € , € ,ecmu

r, r r rr r r rr r 'rzp 1 2 3
e,=2e,+6,+86;,6,=€,—6,+86;;6,=6,+2e,+e,

Kpurepun onenkn:

- OLICHKA «3a4TE€HO» BBICTABIIAETCS CTYJEHTY, €CJIM OH PETYJIIPHO B TEYEHUE CEMECTPA IIPEICTaBIISLI
peICHUA 3aaa4, BBIIIOJIHHWII ITOJTHOCTBIO BCC 3alaHUA U UX 3alllUTUII, OTBECTUB Ha BOIIPOCHI IIperioaa-
BaTels;

- OLIEHKA «HE 3a4TE€HO» BBICTABISIETCA CTYJEHTY, €CJIM OH HEPEryJsIpHO B TEYEHUE ceMecTpa Ipe-
CTaBJISUT PELICHUs 3a/1a4, BHIOJHUI 3a/laHUs HE MOJHOCTBIO WM BOOOIIE HE MPEACTABIST pabOThI
Ha IPOBCPKY, JOIMYCKACT CYIICCTBCHHBIC HETOUYHOCTH B OTBETAX HAa BOIIPOCHI IPLCIIOaBaTCIIA.

Jli1s mpoBeieHus TEKYIIEero KOHTPOJIs 3HAaHUI CTYJEHTOB B JUCTAHIIMOHHOM (hopmare B pasz-
paboTtanHbIX Kadeapoil «MaTemaTtuka» OHIAWH-Kypcax UMEIOTCS NMPOMEXKYTOUYHbIE (MPOOHBIE) Te-
CTBIL.

7.3.2. [IpomexyTOUHASI aTTECTANMSA
KommnuiekT Bonpocos
JUHEWHAS AJTEBPA

Matpu1ibl, TUIIBI MATPULL.

Onepanuu ¢ MaTpuLaMu, UX CBOMCTBA.

YMHOK€EHNE IPSIMOYTOJIbHBIX MAaTpPHIL.

MarpuuHast popma 3arucu CUCTEMbI IMHEWHBIX alNre0pandyeckux ypaBHEHHH.

Onpenenureny U UX CBOMCTBA.

[lonsarue onpenenutens. MUHOPHI U anredbpanyeckue JONOTHEHUS.

CucreMbl TUHENHBIX aNreOpanyecKux ypaBHEHUHM, OCHOBHBIE MIOHATHUS U ONPE/ICIICHUS.
[IpaBuno Kpamepa penienust cucteM JJUHEHHBIX ypaBHEHUH.

OOpatHas maTpula 1 €€ BBIYUCICHHUE. Y CII0BHE CYILIECTBOBAHMS OOpaTHOM MaTpHULIbI.
Pemienune cuctem TMHEHHBIX aaredpandyeckux ypaBHEHUH METOAOM 0OpaTHON MaTpPHUIIbL.
Merop ['aycca peleHus CUCTEM JIMHEHHBIX YPABHEHUM.

Pemenne npon3BOJIBHBIX CUCTEM JIMHEMHBIX YpaBHEHUI MeTo10M ["aycca.

Panr matpunel. Teopema Kponekepa — Kanemnu.

OnHOpOHBIE CUCTEMBI JIMHEWHBIX ypaBHEeHUI. Kpurepuii cyiiecTBoBaHUS HETPUBHAIBHBIX pe-
10312078

15. [lonsTHE BEKTOpa U JTMHEIHBIE ONlEpally HaJl BEKTOpPAaMHU, CBOMCTBA ONIEPALIUH.

16. JIuneitHast KOMOMHAITUS BEKTOPOB.

17. JIuneiiHast HE3aBUCUMOCTD U JIMHEHAS 3aBUCUMOCTb F€OMETPUUECKUX BEKTOPOB. Kpurepuii nu-
HEHHOW 3aBUCHUMOCTH.

©oo~NOOO~WNE

RORES
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18. ITonsTue 6azuca. KoopauHatel BekTopa.
19. OpronopmupoBaHHbIil 0a3uc. PasnoxeHne BekTopa 1o BeKTopam 6asuca.
YnopsoueHHas TpoliKa BEKTOPOB.
CkansipHoe, BEKTOPHOE M CMEIIaHHOE TPOU3BEIEHUE BEKTOPOB B OPTOHOPMUPOBAHHOM Oa3Hce.
VYcnoBust OpTOrOHATBHOCTH, KOJIMHEAPHOCTH ¥ KOMIUIAHAPHOCTH BEKTOPOB.
JInneliHble IPOCTPAHCTBA.
Martpuna nepexozaa ot 6asuca K 0a3ucy.
25. CoOcTBEHHBIE BEKTOPHI M COOCTBEHHbIE 3HAYCHUS MATPHUIIBI.

REBRBRE

AHaJuTH4YeCcKas reomMeTpus

1. Cuctemsl koopauHaT. [lekapTOBBI MPSAMOYTOJIbHBIE KOOPIMHATHI HA TNIOCKOCTH U B IPOCTPAH-
CTBE.

ITossspHas cucreMa KOOpAMHAT.

Pa3nuuHble TUIIBI ypaBHEHUN IIJIOCKOCTH U IIPSIMOM.

Brluucnenue pacctosHUA MEXIY IBYMsI TOYKaMH, TOYKOUM U NMPSAMOM, TOUKOU U INTIOCKOCTBIO.
Boruncinenue pacCcTOSHNS MEXAY CKPEIMBAIOIIUMUCS IPSIMBIMHU.

Brruncnenue yriioB Mexy IByMs IPSAMBIMH, IPSIMOU U INIOCKOCTBIO, IBYMs IUNIOCKOCTSIMH.
Kpussie BTOpOro nopsiika ux reOMeTpu4eCKHUe CBOMCTBA U ypaBHeHUs. [IpuBeeHne KpuBoi BTO-
pOro nopsAIKa K KAHOHUYECKOMY BUJLY.

8. Kanonwnueckue ypaBHEHUs 3JUTUIICA, TUIIEPOOIIBI, TAPAOOIIBI.

9. VYpaBHeHHE MOBEPXHOCTHU BTOPOIO MOPSIIKA.

10. Kanonnveckue ypaBHeHUs CEPBI, HIUIMIICOUIA, KOHYCOB, THIIEpO0IONI0B, TapadoI0UI0B.

Nogkrwd

DK3aMeHAIIHOHHEIE OMJIeThI

Haznauenwue: Vcnonb3yroTces s mpoBeAeHUs TpoMexyTouHol arrectanuu (I1A) mo qucuumnnuze
«JIuneitnas anreOpay.
PernameHT 3x3amMeHa: - BpeMst Ha TOATOTOBKY T€3UCOB OTBETOB - 0 45 MUH.

- Cnioco® KOHTPOJISI: YCTHBIC OTBETHI.
KoMruiekTsl hK3aMeHalMOHHBIX OMJIETOB JTOJDKHBI coziepkaTh OmieToB Ha 25-30% O6osbIme yncna
CTYJIEHTOB B IpyIIe (XxpaHarcs Ha kadeape «MareMaTukay).
TunoBble BApMAHTHI OWJIETOB NMPUJIATAIOTCS.

MUWHUCTEPCTBO HAYKU U BBICILIET'O OBPA3BOBAHI S POCCUMCKON OEJEPALINN
®EJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJIBHOE
VYPEXJIEHWE BBICILIETO OBPABOBAHUS
«MOCKOBCKUM MOJUTEXHUYECKNHN YHUBEPCUTET»
(MOCKOBCKHUI IQJUTEX)

®dakyapTeT 6a30BBIX KOMITETCHITHH, Kadenpa «Martematukay
Hucuuruinna  «JIuneitHas anrebpay»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUWIET

1. Omnpenenurenu u UX CBOMCTBA.

2. Pemmts MaTpuyHOE ypaBHeHHME XB=A,ecmum p :( 12) |, B_ (_1 21 )

2 1) (01)
3. PemmTh cuctemMy MeTOI0M 0OpaTHOM MAaTPHIIBI Xi+2xe=-1 :
2% —-3x =12

4. JlaHsl BeKTOpHI a=(-598), b= (-3,1,-2), €=(-8,10,-10). IIpoBepuTh — KOMIUTAHAPHEI JIK OHHU.

Ecnm HeTt, HaiiTn 00beM mapasuiesienureia, MOCTPOSHHOTO HAaBEKTopax a,b .
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5. Haiitu yron Mmexay BekTopamu a=(1,-2,-2) U b= (2,0,1).

VYTBepxneHo Ha 3acenanuu kKagpeapsl mateMaTuku « 03» 05 2023 r., mporokon Ne 10

WN.o. 3aB. kadenpoit H.B. Bacunrepa / /

MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA3OBAHUS POCCUMCKOIM ®EJEPALIN
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXJIEHWE BBICILIET'O OBPA3OBAHUA
«MOCKOBCKHH NOJUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKWIA MTOJIUTEX)
®daxynbTeT 6a30BBIX KOMIIETEHITHH, Kadenpa «MaTtematuka

Huctunnuna  «JIuHeitHas anreopay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUIET

1. Jlunetinas komOuHanus BekTopoB. basuc. Koopauaats! BekTopa.

1 2 -1
2. BBIYMCIIUTH ONPENCIUTENb MaTpUlbl C=AT,eciii A=|3 1 0
LO 11

4X1—2X2 +3X3 = 12,
3. Pemmre cucremy ypaBHenuii MeronoMm [aycca {%+ 9% 3X351,
2%+ 3%y —2X%3 = 3.
4. Tlokasatb, 94TO BEKTOPBl m=(1,-1,2), n=(2,0,3), p=(-2,-1,1) oOpa3ytoT 6a3uc B IPOCTPAHCTRBE.
5. Jlano oOuiee ypaBHeHHE NpsAMONl  —2x+3y-5=0. Hamucats: ypaBHEHUE IPSIMOH C YIJIOBBIM KO-
s punMeHTOM; ypaBHEHHE IPSIMO B OTPE3Kax; HOPMAITbHOE YpaBHEHUE MPSMOIA.

YTBepxkaeHo Ha 3aceqannu kadeapel MaTemMaTHku «_03» 05 2023 r., mporokon Ne 10

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

Jl1s mpoBeieHnst MPOMEXKYTOYHOT'O KOHTPOJIS 3HAHUH CTYZI€HTOB B JUCTAaHIIMOHHOM (popmate
B pa3palboTaHHbIX Kadenpoi «MareMaTuka» OHJIalH-KypcaX UMEIOTCS UTOTOBBIE TECTHI.

30





