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1.  Heaun, 3ap0a4M 1 IVIaHUPYeMble Pe3yJbTAThl 00yUeHUs 10
AUCHUILINHE

K OCHOBHBIM LIETISIM OCBOEHUS TUCIMILINHBI «JInHeiiHas anreOpa» clieayeT OTHECTH:

- BOCIIUTaHKE y CTYJEHTOB O0ILEH MaTeMaTUYECKON KYJIbTYpBbI;

- nproOpeTeHre CTYACHTaMH IIUPOKOT0 Kpyra MaTeMaTHUECKUX 3HAHHUH, YMEHHUI 1 HaBbI-
KOB;

- pa3BUTHE CIOCOOHOCTH CTYJICHTOB K HHIYKTHBHOMY M JEIyKTHMBHOMY MBIIIICHHIO
Haps1y C pa3BUTUEM MaTEMATHYECKON HHTYHUIINY;

- YMEHHE CTYJICHTaMH Pa3BUBATh HABBIKM CAMOCTOATEIBHOTO U3yUYeHHs YUeOHOH 1 Hayd-
HOW JIMTEpaTypsl, CONEPKALICH MaTEMaTUYECKUE CBEICHUS U PE3yJIbTATHI,

- IOJTOTOBKY CTYJICHTOB K JEATEIbHOCTH B COOTBETCTBUH C KBATN(UKAITMOHHON XapaKTe-
pHUCTUKOM OakanaBpa IO HaIIPaBJICHUIO, B TOM YHCiIe OPMUPOBAHUE YMEHUH HCII0JIb30BaTh OCBO-
€HHbIE MaTeMAaTUYECKHE METO/IbI B MTPO(ECCHOHATBHON 1€ATEIbHOCTH.

- MOJATOTOBKY BBICOKOKBAJIM(UIIMPOBAHHBIX KaJpOB, BOCTPEOOBAHHBIX B YCIOBUAX LUQ-
POBOIl TypOyJIEHTHOCTH U BBICOKMX TEXHOJOTHUECKUX PUCKOB COBPEMEHHOW IU(PPOBOW IKOHO-
MUKH.

K ocHOBHBIM 33/1a4aM OCBOEHUSI TUCIMILUIMHBI «JInHeiHas anreOpa» cienyeT OTHECTH:

- OCBOCHME CTYJICHTAMU OCHOBHBIX MOHATHUI, METOI0B, (OPMHUPYIOIUX OOILYI0 MaTeMa-
THUYECKYIO TMOATOTOBKY, HEOOXOIMMYIO ISl YCIICIIHOTO PEIICHHS MTPUKIIAIHBIX 3a/1a4;

- (hopMHUpOBaHUE Yy CTyJIeHTa TpeOyeMOoro Habopa KOMIIETEHLIUH, COOTBETCTBYIOIIUX €T0
HAIpaBJICHUIO TIOATOTOBKU M 00ECTIEUMBAIOIINX €0 KOHKYPEHTOCTIOCOOHOCTh Ha PBIHKE TPYIa.

OO6yuenne mo auctuiuinHe «JImHeHas anreOpay» HampaBieHO Ha (OpMHUpPOBaHHE Yy 00yUaro-
mmxest craenyronmx komneteHui B cootBeTcTBUU ¢ PI'OC 29.03.04 «Texnonorust xymoxe-
CTBEHHOW OOpaOOTKM MaTepHaloBy, YTBEpPKIEHHBIM Npukazom MwuHoOpHayku Poccun ot

26.11.2020 N 1456:

Koa u HanmMeHoBaHue KOMIIEeTeH M

NHaukaTopbl 10CTHKEHUS KOMITe-
TeHIMH

OIIK-1. CnocobeH pemiaTh BOPOCH mpodec-
CHOHAJIBHOM JIEATEIbHOCTH Ha OCHOBE €CTe-
CTBCHHOHAYYHBIX 1 OGH.[CI/IH)KGHCPHBIX 3Ha-
HHI, METOZIOB MATEMaTHYECKOTO aHATN3a U
MO/ICITUPOBAHHSI

HOIIK-1.1.

3Ha€T OCHOBHBIC ITOHATUS CCTGCTBGHHO-Hay‘-I-
HBIX U OOIIEUH)KEHEPHBIX JUCITUTIINH.
HOIIK-1.2.

YMeeT mpuMeHATh METObI MATEMATHIYECKOTO
aHalM3a MpH MPOCKTHUPOBAHUH U Pa3pabOTKe
XYJ10KECTBEHHO-TIPOMBIIIICHHBIX U3ICIINH,
MaTepI/IaHOB 158 TGXHOJ’IOI‘I/Iﬁ nux HpOI/ISBOl[CTBa,
BKJIFOYast co3manue 3D Moxaenen i KOoH-
CTpYHPOBAHUS pa3padaThIBAEMbIX U3JICITHA.
HOIIK-1.3.

Bnaneer MmeTogaMu MaTeMaTHYECKOTO aHa-
JU3a JIS pacueTa KOHCTPYKITUH XyT05Ke-
CTBGHHO-HpOMBII_HJIeHHBIX I/I3I[GJII/II71 U BBITIOJI-
HEHUS TEXHOJIOTHYECKUX PACUETOB

2. MecTO TMCUMILTUHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl
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JluctmiinHa OTHOCHTCS K 00s13aTe)IbHON YacTu Oyoka b1: Moayns «MareMaTH4ecKue U ecTe-
CTBEHHO-HAy4YHBIEC JUCLIUILINHBDY.
E€ usyuenue obecrneunBaeT 3yuyeHue AUCHUILIINH:
B obsazamenvHou uacmu:
- MaTeMaTU4ECKUH aHaJIN3;
- usuka;
- (hu3MKO-XUMHUYECKHE OCHOBBI B TEXHOJIOTHYECKUX MTPOIECcCax;
- KOMIIBFOTEPHOE MOJIETMPOBAHUE U3EINI MPOMBIIIEHHOTO JU3aiiHA U FOBEIUPHBIX
YKpalleHuH,
- CAIIP nist mHXEHEPHOTO aHAIN3a U MPOU3BOJICTBA XY I0KECTBEHHO-TIPOMBIIIUIEHHBIX
00BEKTOB.

B uacmu, gpopmupyemoii yuacmuuxamu oo6pazosamenvhbix OMHOUEHULL:
- nu(poBBIE TEXHOJOTHH B TPOU3BOJICTBE FOBETUPHBIX WU3/IEITHA.

3. CTpykKTypa u coep:kaHue TUCUUNINHBI

OO61ast TpyA0eMKOCTh TUCHUIUTHHBI COCTaBIsIeT 3 3a4eTHhIe enuHuIlbl -108 yacos.

3.1. Buasl yueoHOii padoThl U TPYI0EeMKOCTh

n/n Buj yueOHoit padoThI Kolzlc';icmo Cemectp 1
AyIMTOpHBIE 3aHATHUS 48 48
B ToM yucne:
Jlexuun 16 16
1.
CemuHapcKue/mpakTHYECKUE 3aHATHS 32 32
. JlaGopaTopHblie 3aHATHS - -
> CamocroniTesibHAs pa6oTa 60 60
IIpomeskyTOUHAs aTTecTALMS
3K3aMEH D C)
Hroro 108 108

3.2. TemaTuyeckuii MJaH U3y4eHH s JUCHUNIHHBI
Pazmemén B npunoskenuu 1 k paboueli mporpamme.

3.3. Conep:xkanue pa3iesoB TUCHUINTHHBI

BBenenue

[Ipeamer, 3agauu u conepkaHue TUCUUILTUHBI. OCHOBHBIE ATallbl PA3BUTHS IUCLUILIUHBI.
CtpyKTypa Kypca, ero MeCcTo U poJjb B MOATOTOBKE OakanaBpa, CBsI3b C IPYTUMU TUCHUTUTMHAMH.



Pa3nes 1. DiieMeHTBI JIMHEHHOMH ajaredpbl

Tema 1. MaTpuusl U onpeaeTuTeNd.

[Tonsitue matpunsl. Buasl Mmatpun. [eiictBus Haa matpunamu. Onepanun HaJy MaTpULIAMU
U uX cBoicTBa. OmpenenuTenn, UX CBOMCTBA U BhIuucieHUs. [[oHATHS MUHOpa U anredpanye-
CKOTO JomoyiHeHusl. Pa3nojkeHue onpeenuTes Mo 31eMeHTaM CTPOKH UiU cTojoua. Berauce-
HUE ONPEJEIUTENEH pa3InyHOTO NOpsJIKa.

OOparHasi MaTpuIla U AITOPUTM €€ BBIYHCICHUS. DJIeMEHTapHbIe peoOpa3oBaHus Mat-
putl. [IpuBenerne MaTpuIBl K JUAroHaTbHOMY WIIM TpanelueBUIHOMY BHy. MatpuuHas ¢popma
3aIUCH CUCTEMBI IMHEHHBIX alreOpandeckux ypaBHEHUH. PaHT MaTpuIipl.

Tema 2. Pemienne cucTeM JJMHEHHBIX AJIre0pandecKux ypaBHEeHHUIA.

Cucrempl IMHENHBIX alredpandecKux ypaBHEHHUM, OCHOBHbBIE NTOHATHS. Pemienne cucrtem
JMHENHBIX ypaBHeHUN MeTo oM Kpamepa, meTonom oOpaTtHO# MaTpuliel, MmetooM ["aycca. Teo-
pema Kponekepa — Kanennu. PemeHne npon3BOJIBHBIX CUCTEM JIMHEMHBIX YPABHEHUN METOJOM
["aycca. Pemienne ofHOpOAHBIX CUCTEM JIMHENHBIX ypaBHEeHUN. KpuTepuii cyliecTBOBaHUS HETPHU-
BHUAJIBHBIX PELICHUM.

Pasnen 2. DiieMeHTBbI BEKTOPHOM aJredpsl

Tema 1. JIuneitHbIC ONepaliiy HaJl BEKTOPaMH, UX CBOMCTBA. JINHEHHbIe KOMOMHAIINH BEK-
TOpoB. JIMHEHHAsT 3aBUCUMOCTh W HE3aBHCHUMOCTh BEKTOpOB. basuc cucremsl BekTopoB. Emaun-
CTBEHHOCTH PA3JI0KEHHS BEKTOpa 1o 6a3ucy. OpToOHOPMUPOBAHHBIN Oa3uc.

Tema 2. CxansipHO€, BEKTOPHOE M CMEIIAHHOE TPOU3BENICHISI BEKTOPOB, UX CBOWCTBA. Y CIIOBHSA
OpPTOTrOHAJILHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB. BhIuncieHne ckaasipHOro, BEK-
TOPHOI'O ¥ CMENIAHHOT'O MPOU3BEIECHNI BEKTOPOB, 3aJaHHBIX KOOPIWHATAMH B OPTOHOPMHUPOBAH-
HOM 0a3uce.

Tema 3. Jluneitnpie mpoctpancTBa. [ToHsTHE Oa3rca MPOCTPAHCTBA TEOMETPHUECKHUX BEK-
TopoB. [IpeobpazoBanre MaTPHUIIbI TMHEHHOTO OTiepaTopa Mpu nepexo e ot 6azuca k 6azucy. Coo-
CTBCHHBIC 3HAYCHUSI U COOCTBEHHBIC BEKTOPHI MATPHUIIBI.

Pasznen 3. KoMmiekcHbI€ YHCJIa M MHOTOYJIE€HbI

[TonsaTne komIuiekcHOTO yncna. @opmel 3aMMcH KOMIUIEKCHBIX yncen. JleMCcTBUS Hal KOMILIEKC-
HbIiMU yncinamu. @opmyiia Myaspa. V3BinedeHne KOpHSA N-0i MOJOKUTEIBHON CTEIIEHH U3 KOM-
IUIEKCHOTO YKcia. Pa3noxeHne MHOrowieHa Ha MHOKHUTEIH. OCHOBHAs Teopema aiareopsbl.

Pa3nes 4. AHannTH4yecKasi reoMeTpus

Cucremsl KoopAMHAT. JlekapTOBBI IPSAMOYTOJIBHBIE KOOPAUHATHI HA TUIOCKOCTH U B ITPOCTPAHCTBE.
[TonsipHas cucrteMa KOOpIMHAT.

Tema 1. IIpsiMble H IIOCKOCTH

Paznuynble TUIIBI ypaBHEHHH MJIOCKOCTH U YpaBHEHUH IPSIMOH (Ha IUIOCKOCTH U B IPOCTPAHCTBE).
Brruucnenue paccTossHUM MEXIy IBYMsI TOYKaMM, TOYKOM U NPSAMOU, TOUKOU U IIJIOCKOCTBIO.
Beruncnenue paccTosHASA MEKIY CKPEIUBAIOIUMUCS MPSMBIMHU.

Brruucnenue yrioB Mexay ABYMs IPSIMBIMU, IIPSIMOM U IUIOCKOCTBIO, IBYMsI INIOCKOCTSIMH.
Tema 2. KpuBble H NOBEPXHOCTH BTOPOI0 MOPSAAKA

Kpusbie BTOporo nopsijka, ux reoMETpUYECKUE CBOMCTBA U ypaBHeHuUs. [IpuBeeHe KpUBO BTO-
poro nopsiika K KAHOHHYECKOMY BHITY.



YpaBHEHHE MOBEPXHOCTH BTOPOTO Mopsinka. KaHoHMYeckne ypaBHEHUs cepsl, SIUTATICOUIA, KO-
Hyca, Tunepoonionaa, napadbonounaa.

3.4. TemaTuka NPpaKTUYECKUX 3AHATHI MO TUCHUIINHE
«J/IuneiiHas aaredpa»

Noe zagsaTus Tema 3aHaTHSA

1 Paznea 1. DiieMeHTHI JIMHEHHOM ajaredpbl. MaTpuiibl, J1EHCTBUS
HaJ| MaTpUIIAMHU.

2 Onpenenureny, UX CBOMCTBA U BhIUMCICHUE. MaTpuyHas 3aluch
CHCTEMBI JINHENHBIX YPABHEHUM.

3 OOpaTHast MaTpHIIA U €€ BEIYUCIICHHE.
Cuctembl TUHEHHBIX anreOpandecKux ypaBHEHUI, OCHOBHBIE TI0-

4 HATUA U onpeneneHus. Pemenne cucteM JUHEHHBIX ypaBHEHUN
metooM Kpamepa, MeToioM 00paTHOI MaTpuIlbl

5 Pewienne cucreM nuHeNHHbIX ypaBHeHur MetonoM ['aycca. Panr
matpuuesl. Teopema Kponekepa — Kanesun.

6 Merton ['aycca B IpOM3BOIBHBIX CUCTEMAX JIMHEWHBIX YPaBHEHUM.

OJIHOPOAHBIE CUCTEMbI JJUHEUHBIX YPABHECHMIA.

Pa3nes 2. DiieMeHTBI BeKTOPHOH aaredpnl. BexTopsl. Jlunen-
HbIE ONEpalu HaJ BEKTOpaMH, UX CcBoMcTBa. JIMHEelHOe mpo-
7 CTPAHCTBO T'€OMETPUYECKUX BEKTOPOB. lloHATHE NTMHENHONU KOM-
OuHaMU BEKTOpPOB. JIMHEWHO HE3aBHCHMBbIC W JIMHEHHO 3aBUCH-
MBbI€ CUCTEMBI BEKTOPOB.

[TonsiTue 6a3uca MPOCTPaHCTBA TEOMETPUUECKUX BEeKTOPOB. Koop-
8 nuHaThl BekTopa. OpToHOpMHUpOBaHHBIN 0a3uc. KonmuHueapHOCTh,
OpPTOTOHAJILHOCTh U KOMILUIAHAPHOCTh BEKTOPOB.

CkansspHO€ IPOU3BE/IEHUE BEKTOPOB U €r0 CBOMCTBA. Y CIIOBHE Op-
9 TOTOHAJIBHOCTH BEKTOPOB. BEKTOpHOE Npou3BecHNE ABYX BEKTO-
OB, €r0 CBOMCTBA. Y CIOBUE KOJUIMHEAPHOCTH BEKTOPOB
CMelraHHOE NMPOU3BEACHUE TPEX BEKTOPOB M €ro CBOWCTBA. BhI-
yyclieHne o0bema napasuiesenunena u TupaMusl. Y clIoBrUe KOM-
10 IUIAHAPHOCTU BEKTOPOB. BhIuKcieHNe CKalIsIpHOTr0, BEKTOPHOIO U
CMEIIaHHOTO MPOU3BEICHUI BEKTOPOB, 3aJaHHBIX KOOpAUHATAMH
B OPTOHOPMHPOBAHHOM 0Oasuce.

Jluneiinbie mpoctpancTBa. PazmMepHOCTh U 0a3UC TUHEHHOTO MPO-
CTPaHCTBa.

Martpuna nepexoaa ot 6asuca k 6asucy. [IpeobpasoBanue Koop-
JMHAT BEKTOpa NpU M3MEHEHUH Oa3uca. JIMHEiHbIe omepaTopsl,
JIEUCTBUS ¢ JTUHEHHBIMU ornepaTopaMu. COOCTBEHHBIE BEKTOPHI U
CcOOCTBEHHBIC 3HAUCHUS] MATPHIIBI

11

Pa3zgen 3. KommiekcHbIe 4HCIa U MHOTOYWIeHBI MHOXECTBO
KOMIUIEKCHBIX 4Kcesl. PDOpMbl 3alIMCH KOMIUIEKCHBIX uKcen. Jlen-
CTBHS HaJl KOMIUICKCHBIMM YnciaMH. Paznoskenne MHOTOYICHA HA
MHO’KUTENN, OCHOBHAsI TEOpeEMa anreopbl

12

Paznen 4. AHaauTu4eckasi reoMeTpust

Cucrembl KoopauHat. Pa3inuuHbie TUITBI YpaBHEHUN TJIOCKOCTH
14 Pa3znuuHble TUIIBI ypaBHEHUH MPSAMOM HA TUIOCKOCTHU U B POCTPAH-
CTBE

13




15 B3aumnoe pacnonoxeHue NpsMbIX Ha IUVIOCKOCTH U B MPOCTPaH-
cTBe. BhIuncienue paccTostHUNA MEXy JBYMs TOUKaMH, TOUYKOH U
npsMOi. BbIunciieHne paccTOSHHUS MEXIy CKpEHIMBAIOLITIMHUCS
npsMbIMU. B3anMHoe pacronoskeHue miockocteid. Brerumcnenue
pacCTOSTHUN MEXAY TOYKOM U INIOCKOCTBIO

16 KpuBbie BTOPOTro Mopsiika uX reOMETPUIECKUE CBOMCTBA. Y paBHe-
HUS DJIIUICA, TUIepOoIbl, mapadosbl OOmee ypaBHEHUE KPUBOMA
BTOPOTO mopsijika. [IpuBeeHne KpUBOW BTOPOTO MOPSIKA K KAHO-
HUYECKOMY BHy. [IOBEpXHOCTH BTOPOT'O MOPSIIKA

4. YueOHO-MeTOAUN4YecKOe U HH(POPMAIIMOHHOE O00ecreyeHue

4.1. HopmatusHbie 10kyMeHTBI 1 'OCTHI

dI'OC 29.03.04. TexHomorus Xy10KecTBEHHON 00padoTku MaTepuanoB 26.11.2020 N 1456
2021.

AxkaneMu4ecKuid yu4eOHBIH TUTaH TI0 HampaBiIeHUIO MoaAroToBku: 29.03.04 TexHomorus Xy1o0-
KecTBeHHOU 00paboTku MaTepuanoB. [Ipoduib: «Xyn0keCTBEHHOE POSKTHPOBAHUE U TTH(]-
POBBIE TEXHOJIOTHH B IOBEJIMPHOM TIPOU3BOICTBE». Dopma o0yueHus — ounas. 2024,
AkaneMuyeckuil yueOHbIN IJ1aH N0 HanpaBiaeHUIo moaArotoBku: 29.03.04 TexHosorus xynao-
KecTBeHHOU 00paboTku Matepuanos. [Ipopuns: «Pa3paboTka 1 IpOU3BOACTBO U3EIHNA MPO-
MBIIIEHHOTO nn3aiiHay. @opma o0ydenus — 3aounas. 2024.

Martpuna KoMneTeHIui Mo HanpasieHUo NoaArotoBku 29.03.04 TexHonorus Xya0KeCTBEeH-
HOU 00paboTku maTepuanoB. [Ipoduib: «XymnoxkecTBEHHOE MPOEKTUPOBAHUE U HU(PPOBHIC
TEXHOJIOTHH B IOBEJTMPHOM Ipou3BoJIcTBe». Popma 00yueHust — ouHas. 2024.

Martpuiia KoMIeTeHIui 1Mo HampasiieHno noAroToBku 29.03.04 TexHomorus Xya0KecTBeH-
HoM 00paboTku MaTepuainoB. [Ipoduis: «PazpaboTka 1 MPOU3BOICTBO M3/AEIHIA MPOMBIIIIIECH-
HOTO aAu3aifHay. @opma oOyueHus — ounas. 2024.

Vka3 IIpesnnenta Poccuiickoit @eneparnun ot 01.12.2016 Ne 642 «Crparerun Hay4HO-TEX-
HOJIOTHYECKOTO pa3BuTus Poccuiickoit denepannm.

[Tpuka3 MunucrepcTBa o6pa3oBanus u Hayku Poccuiickoit deneparmu ot 23.08.2017 Ne 816
«O0 ytBepxknenuu Ilopsaka nmpuMeHEeHUs] OpraHU3alUsIMHU, OCYLIECTBIISIOINMU 00pa3oBa-
TEJIbHYIO E€ATEIbHOCTD, JJIEKTPOHHOI0 00yUeHHsI, TUCTAHIIMOHHBIX 00pPa30BaTEebHBIX TEXHO-
JIOTUH MpU peanan3aluu 00pa30BaTeIbHbIX POTrPaMM».

4.2. OcHoBHasi JuTepaTypa

3abomnorckuit B.C. JIuneiinas anredpa u aHamuTHYECKasi reoMeTpust (yueOHbIH KOMIUIEKC):
yuebHoe nocobue, 2-e uza. Crep. M.: M3n-8o MHOPA-M, 2022. 309 c. (Briciiee o6pa3oBa-
HUe: OaKalaBpHar).

Cupotuna U.K. JIuneitnas anredpa u aHaJIUTAYECKAsi TEOMETPHS: MHTEPAKTUBHBIN KypC:
yuebHoe nocobue g By3oB. CII6, M3n-Bo Jlanb, 2022. 180 c.

Kypc nexuuii mo nuHeHoM anredpe U aHATUTHIECKON reoMeTpur: yuaeoHnoe mocooue. // Kya-
psasueB b.1O., Marsam B.U., [Tokazees B.B., Uepkecosa ['.B.. M.: MI'TY «MAMM», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnaekTponnslit pecypc.]

4.3. JlomosiHUTe bHAA JIMTEPATYypa


http://lib.mami.ru/lib/content/elektronnyy-katalog

1. Kpartkuiéi Kypc BBICIICH MaTeMaTHKH [DJIEKTPOHHBIA pecypc|: yued. - DIEeKTpOH. JaH. -
MockBa: Hamxop u K, 2017. - 510 c. [Pexxum  pocryna: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpana.] .

2. 3y6xos B.I'., JIsaxoBckuit B.A., Mapteinenko A.M., Munocues B.b., ITymkaps E.A. Kypc ma-
TEMaTHUKH JJIs1 TEXHUYECKUX BBICIINX y4eOHbIX 3aBeneHuil. Yactu 1-4. M.: MTTI1VY, 2012. 400
9K3.

3. Wnbun B.A., [To3usx 3.I'. Ananutudeckas reomerpust. M.: Hayka. I'naB. pen-us ¢pusuxo-ma-
TeM. TuT-phl, 1988. 224 c.

4. bexnemuiues, /I.B. Pemenue 3agay U3 Kypca aHaJIMTHYECKOW T€OMETPUU U JIMHEHHOM ain-
reOpsl [D5eKTpoHHBIHN pecypc]: yued. mocodue - DneKTpoH. 1aH. - MockBa: ®uzmatiut, 2014.
- 192 c. [Pexum noctyna: URL: https://e.lanbook.com/book/59632. - 3ari. ¢ skpaHa. ]

4.4. DaexkTpoHHbIe 00pa3oBaTe/bHbIE pecypchl

[TpoBeneHue 3aHATUI U aTTECTAlMA BO3MOKHO B IUCTAHLMOHHOM (popMaTe ¢ MPUMEHEHUEM CH-
CTeMBI TUCTAaHIMOHHOTO 00y4eHus yaupepcureta (CJO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
benpoit «MaTeMaTHKa» 3JIEKTPOHHBIX 0Opa3oBaTesbHBIX pecypcoB (DOP) mo BceMm pazaenam
HpOrpaMMBEI..

Haszsanue DOP
JluneitHas u BekTopHas aiaredpa | https://online.mospolytech.ru/course/view.php?id=3368
AHaTUTHYECKasi TeOMETPHS https://online.mospolytech.ru/local/crw/course.php?id=2843

JluneitHas anreOpa u ananutH- | https://online.mospolytech.ru/course/view.php?id=462
YCCKasA recoMETpus

PazpaboTtanusie DOP BKIIOYAIOT TPEHUPOBOYHBIE U UTOTOBBIC TECTHI.
[Topsimok mpoBeaeHus: paboT B UCTAHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTIACIBHBIMU PACIIO-
PSYKEHUSIMH TTPOPEKTOpa MO YUeOHOM paboTe W/ MUK IIEHTPOM Y4eOHO-METOANIECKOM pabOoTHI.

Kaxnprii cryneHT obecriedeH MHAMBHIYaIbHBIM HEOTPAHHMUYEHHBIM JOCTYIOM K 3JIEKTPOHHOM

6I/I6J'II/IOT6K6 MOCKOBCKOI'O ITOJIUTEXA

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

I/IHTepHeT-pecprH BKJIKOYAKOT y‘le6HO-MeTOI[I/I‘IeCKI/Ie MaTCpHrajibl B 3JICKTPOHHOM BHAC, IIPCA-

CTaBJICHHBIC Ha caiite mospolytech.ru B pa3nene: «lleHTp MaTreMaTH4ecKoro 0Opa3oBaHuUsD)

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

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

[Tone3urie y‘le6H0-MeTO,Z[I/I‘leCKI/Ie nu I/IH(bOpMaI_[I/IOHHBIe MaTCpHalibl IPCACTABJICHBI Ha canTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

Hepequb pecypcoB I/IH(bOpMaI_[I/IOHHO-TCHCKOMMYHHKaHHOHHOﬁ CeTU «I/IHTepHeT» JJIA OCBOCHUA

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

4.5. JInueH3M0HHOe ¥ CBOOOHO pacnpocTpaHsieMoe MPorpaMMHoOe
odecreyenue

Ne| HaumenoBanue | Pazpadorunk IO JocTynHoOCTD Ccbuika Ha Equnblii peectp

(mpaBoo0Jiaga- (IMEeH3HOHHOE, | POCCHHMCKHX MPOrpaMM IJist
TeJlb) ¢B00OHO pac- 9BM u B/l (npu Haanymuun)
NPOCTPaHsieMoe)



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
https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru/

1 | Astra Linux [ OO0 JInneH3uoHHoe https://reestr.digital.qgov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase id=9540
ACTPA" 36
2 | MoitOduc 00O "HOBBIE JIMIeH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase id=9433
TEXHOJIOI'MI1" 75

4.6. CoppeMeHHbIe PodecCHOHAIBbHBIE 0a3bl JAHHBIX U MHGOPMALMOHHbIE CIIPa-
BOYHbIE CHCTEMbI

Hepeqeﬂb PECYPCOB CE€TH I/IHTepHeT, AOCTYINHBIX JJHA OCBOCHUSA NUCHUIIJIUHBI:

HaumenoBanue Cchbulika Ha pecypce HocTynHoCTh

NudopManuoHHO-CIIPABOYHBIE CHCTEMbI

ocTymHa B cetu MH-
https://stackoverflow.co flocty

m/

Stack Overflow TepHET 0e3 orpaHuye-

HUN

Nudopmaunonnsie pecypest Cetn | hitp:// www.consultant.ru | Toctymso
KoncynbrantlIiroc

[Topran @enepanbHbIX rocyap-
CTBEHHBIX 00pa30BaTEIbHbIX CTaH-
JApTOB BBICIIETO 0OPAa30BaHUS

http://www.fgosvo.ru. JlocTymHO

J1IeKTPOHHO-0UOJINOTEYHbIE CHCTEMbI

Jlaub https://e.lanbook.com/ HoctynHa B cet UH-
TEepHET 0e3 orpaHuye-

HUU
IPR Books https://www.iprbookshop | loctynua B cetn MH-
ru/ TepHeT Oe3 orpaHuye-

HUU

IIpogeccnonanbubie 6a3bl JAHHBIX

basa naHHBIX HAYYHOMH AJIEKTPOH- http://www.elibrary.ru JocTymHo
HOU OMOIMOTEKN

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JoctymnHo
noJinTeMaTHueckas peepaTuBHO-
oubnuorpaduueckas u



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/
http://www.elibrary.ru/
http://webofscience.com/
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HayKoMeTpHu4deckas (Ondbmmomerpu-
yeckas) 6a3za JTaHHBIX

5. MaTepuaibHO-TEXHHYECKOE o0ecnedeHue TUCIMILIMHBI

MarepuanbHO — TEXHUYECKas 0a3a yHUBEpCUTETa o0eceuBaeT IPOBEICHUE BCEX BUI0B
33H$ITI/II>1, npeaAyCMOTPCHHBIX y‘~I€6HI)IM IJIaHOM, U COOTBCTCTBYCT ﬂGfICTB}HOIIIHM CaHHUTAapHBIM U
IIPOTUBOIOXKAPHBIM IIPaBUJIaM U HOpMaM.

Kadenpa «Matemaruka» He pacrioyiaraeT COOCTBEHHBIM ay JUTOPHBIM (DOHIOM U HCIIONb-
3yeT yueOHble ay IMTOPUU U3 00111ero GoHa yHUBEPCUTETA.

HpI/I HGO6XO}II/IMOCTI/I AJI IPOBEACHUA MHTCPAKTUBHBIX IMPAKTUYCCKUX 3aHATHI HCIIOJIB3Y-
I0TCSl KOMIIBIOTEPHBIE KJIACChl YHUBEPCUTETA.

6. MeToanyeckue peKOMeHIalMu

6.1. MeToan4yecKne peKOMEHIAIMH VISl NIpernogaBaTeJis 10 OpraHu3anuu oody4e-
HUA

[Ipexne Bcero, ciieayeT oOpaTUTh BHUMAHUE CTYICHTOB Ha TO, YTO MPAKTHYECKU BECh U3Y-
yaeMblii UMU MaTepual He TpeOyeT Kako-11u00 crenuanbHOM (JOMOTHUTEIBHON) TOTOTOBKU U
BITOJTHE MOKET OBITh YCIIEIIHO U3yYEeH, €CIIU CTYACHTHI OYAyT MOCENIATh 3aHITHSI, CBOCBPEMECHHO
BBITIOJTHATH JOMAIITHKE 3aJaHHsI U TOJIb30BaThCs (IIPH HEOOXOANMMOCTH ) CUCTEMOMH IMJIaHOBBIX KOH-
CyJIbTAlIM B TEUEHUE KAXKIOTO ceMecTpa. Boienmue B Kypc MaTeMaTHUKUA pa3fieibl SBIISIOTCS
KJIACCHYECKHMH, B TO K€ BPEMs OHU MTPAKTUUYECKH OPUECHTHPOBAHBI, TAK KaK HIMEIOT IIIMPOKOE pac-
MPOCTpaHEHHUE ISl PEIICHUs pa3HOTO POJia 3a/1ay BHYTPH CaMOil MaTEMATUKH M IPUKIIATHBIX 3a-
nad. MIx ocBOeHHE MOMOKET CTyJIEHTaM JIOTUYECKH BEPHO, apryMEHTHUPOBAHO M SICHO CTPOUTH
YCTHYIO M IUCbMEHHYIO PEUb, YCIICITHO MPUMEHSITh HAKOIUICHHBIC 3HAHUS B TIPO(ECCUOHATHHOU
JESTEIIbHOCTH.

HeoOxonumo ¢ camoro Havaja 3aHSITUH pEeKOMEHJ0BATh CTYAEHTaM OCHOBHYIO U JIOTIOJI-
HUTENbHYIO JTUTEPATYypPy, a B KOHIE CEMECTPa JaTh CIUCOK BOMPOCOB JJIsl TIOATOTOBKH K SK3aMEHY.

Ha nepBoM 3aHATHH TI0 JUCIHUILIAHE CIEAYET 0053aTeIbHO TPOUH(OPMUPOBATH CTYICH-
TOB O BUJE U (popMe MPOMEKYTOUHOM aTTeCTAllUU MO AUCLHUIIIUHE, CPOKAX €€ MPOBEACHHUS,
YCJIOBHSIX JIOMYCKa K MPOMEXYTOYHON aTTECTAllMU, TPUMEHIEMBIX BUIaX MPOMEXYTOYHOTO KOH-
TPOJISL.

N3noxenne TeopeTuueckoro maTepualia JIOJDKHO COMPOBOXKIATHCS WIUTFOCTPATHBHBIMU
pUMepamMu, TIIATEIbHO OTOOPAHHBIMU MPENOoAaBaTeNeM TaK, YTOObl TEXHUYECKUE TPYAHOCTH U
BBIKJIAJIKU TIPU PEUICHUH 3314l HE OTBJICKAJIHU OT TJIABHOT'O: OCMBICIICHHS UJIEU U CYyTH TPUMEHSI-
eMbIX MeTOJI0B. CielyeT Bcerjia yKa3plBaTh MPUMEPHI MPAKTUYECKOTO MTPUMEHEHHUS PACCMOTPEH-
HBIX Ha 3aHATHIX YpaBHEHUH U GPopMyTI.

[IpakTrueckue 3aHATHS JOKHBI OBITH OPTAaHU30BAHBI MIPEMOAABATEIIEM TaKUM 00pa3oMm,
4TOOBI OCTABAJIOCh BpeMs Ha MEPUOJAMYECKOE BBIMOJHEHUE CTYJEHTaMH HEOOIBIION CaMOCTOs-
TETHHOUN pabOTHI B ayUTOPUH JJISI IPOBEPKU YCBOCHUS U3JI0KEHHOTO MaTepHaa.

[IpenonaBaTens, BeAyIMii MPaKTUYECKUE 3aHATHS, JOKEH COTJIACOBBIBATh yUeOHO-TEMa-
TAYECKUM TIJIaH 3aHITHH C JIGKTOPOM, HCTIOIB30BaTh €IUHYIO CUCTEMY 0003HAUYCHUI.

[IpenogaBaTento cneayeT N10OMBATHCS CHCTEMATHYECKONW HENMPEPBIBHOW PabOTHI CTYICH-
TOB B TEYCHHE CEMECTPA, HEOOXOIMMO BBISIBIISITH CUIIBHBIX CTYJCHTOB U ITPUBJIEKATh UX K HAYYHOU
paboTe, K y4acTHIO B pa3HOTO pOJia OIMMITMAAAaX U KOHKYpCax.

CTyaeHT MOJDKEH ONIyIaTh 3aWHTEPECOBAHHOCTH MPEMOAaBaTeNsl B JOCTHKEHUN KOHEY-
HOTO pe3ylibTaTa: B MPUOOPETEHUH OOYYAIOUIMMIUCS MPOYHBIX 3HAHUM, YMEHHHA U BIIaJCHUS
HaKOIJIEHHOUM MH(pOpMAIIUEH sl pelIeHus 3a1a4 B Mpo(heCcCHOHATBHOM NS TeIbHOCTH.
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6.1.1. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Bo3MosxHO mpoBeieHNe 3aHATHIA U aTTeCTalllii B IMCTAHIIMOHHOM (popMaTe ¢ MPUMEHEHUEM CH-
CTeMbI TUCTaHIMOHHOTO 00yueHusi yHuBepcurera (CO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
denpoii «MatemaTrkay EKTPOHHBIX 00pa3oBatesbHbIX pecypcoB (DOP) (cm. m.4.4).

[Topsimok mpoBeneHus padoT B AUCTAHIIMOHHOM (popMmaTe yCTaHaBIMBACTCS OTIACIBHBIMU PAaCcIo-
PSOKEHUSIMU TIPOPEKTOpPA MO yueOHOM paboTe W/MiTu HEHTPOM YIeOHO-METOANIECKON paboTHI.

6.2. Meroauyeckue yKazaHus AJsl 00y4aIOUIUXCS 10 OCBOECHUIO
AU CUMIIHHBI

Pa3nes: 3j1eMeHTBI JIHHEHON a1redpsbl

Martpuusl u onpeaeautean. [Ipexe Bcero, CTyIEHT OJDKEH MOHSAThH, YTO MaTpUIA —
9TO TabnuIa Yrcen (MpudeM dTa TabIuIa MOKET UMETh OJJUHAKOBOE YUCIIO CTPOK U CTOJOIIOB, a
MOYKET OBITh U MIPSIMOYTOJIEHO ), 8 ONPEACITUTEIh- ITO YUCIIO, 3aITUCHIBAEMOE B BUJIC KBaIPaTHOU
TaOJIUIIBI, TO €CTh ONMPEACITUTENN CYIECTBYIOT TOJIBKO Y KBaPATHBIX MATPHIL.

Craenyer oOpaTuth 0c000€ BHUIMAaHUE HA ONIEPAIII0 YMHOKEHUS MPSMOYTOJBHBIX MaTPHI]
U TIOHSTH, KAKUM TIOJTy4YaeTcsl MOPSAOK MaTpUIlbl — ipousBeeHusi. OCOOEHHOCTh MaTPHI] TAaKKe
COCTOHUT B TOM, YTO MTPOU3BEJICHNE MATPHI] HE TIEPECTaHOBOYHO, TO ecTh AB = BA .Cnenyet 00s-
3aTeNIbHO YOEIUTHCS B 3TOM, PEUINB COOTBETCTBYIOIINE 33/1a4H.

BaxxHpIM siBIISIETCSl TIOHATHE O0paTHOW MaTpuilbl. Hamo 3HaTh yCIIOBHE CYIIECTBOBAHUS
00paTHOW MaTpHUILBI U ANTOPUTM €€ MocTpoeHus. [locie ee BhIUMCIEHHS 1esiecoo0pa3Ho JenaTh

TIPOBEPKY MPABUILHOCTH PEIeHHs, BHIOIHUB oneparuio ymHoxkenus A A= E (momxkna moiy-
YUTHCS €AMHUYHAS MAaTPULIA)

[Ipu u3ydenuun onpenenurenci Halo YETKO YCBOUTh NOHATHUS MUHOpPA, allre0pandeckoro
JIOTIOJIHEHHUS, 3HaTh MHOTOUYHUCIICHHBIE CBOMCTBA omnpeaenuTens. J[is ocBOCHUs TEXHUKH BbIYMC-
JICHUSI OTIpEeIeTUTENeH 11erIeco00pa3Ho, BHIOpAB MPOM3BOJIBHBIA OMPEAETUTENb BBIIIE TPETHETO
HOPSIZIKA, PACKPBITh €0 pa3IMYHBIMU CHOCOOAMU, MPUMEHSS Pa3IOkKEHHUE U MO CTPOKaM M IO
cron6bmam. OOpaTuTe BHUMaHKUE, KAKUE CTPOKH (CTOJIOIBI) TPEAMOYTUTEIbHEE BRIOUPATH TSI pac-
KPBITHS ONIPEIEIUTENS], YTOOB! YIIPOCTUTH €ro BeluHciaeHne. Oco0eHHO 3((EKTUBHO BBIUMCICHHUE
OTIPEICIIUTEIS C TIOMOIIBIO JIEMEHTAPHBIX MPEOOPA30BAHUMN, TPUBOASAIINX €r0 K TPEYTOJIHHOMY
BUJLY.

[Ipu u3ydeHnn pemeHnii CUCTeM JIMHEHHBIX anreOpanueckux ypasaenuit (CJIAY) o6pa-
TUTE BHUMAaHUE, IPEXK/IE BCETO, HAa IIOHATHE PELICHUS CUCTEMBI U YCIIOBUS CYILIECTBOBAHUS pellle-
HUI B 3aBHCHUMOCTH OT COOTHOIIEHHS MEX/Ty PAaHT'OM MaTPHIIbl, PAHTOM PacIIUPEHHON MaTPHIIBI
CHCTEMBI U YMCJIOM HEM3BECTHBIX M ypaBHeHMH. OOpaTuTe BHUMaHHUE HA yCIOBUS NPUMEHEHUS
dopmyn Kpamepa u merona obpatHoi MaTtpuibl. BHuMaTensHo pa3zdoepute mpuUMephl perieHus
IPOM3BOJILHBIX CUCTEM JIMHEHHBIX anreOpanyeckux ypaBHeHuil metonoM ["aycca (BBeneHue 6a-
3UCHBIX U CBOOOJHBIX IEPEMEHHBIX ).

Pa3nen: DiieMeHTHI BEeKTOPHOH aredpsbl

[Ipu u3ydyenuun naHHOW TeMbl OOpaTUTE BHHUMAHUE HA JIMHEWHBIC ONEpaIly HaJ BEKTO-
paMu, Ha MOHATHUS JTMHEHHON HE3aBUCUMOCTH M JINHEHHOM 3aBUCUMOCTH BEKTOPOB, Ha (pyH/1aMeH-
TaJIbHOE TIOHATHE 0a3rca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO 0a3rca), Ha pasiio-
JKEHHE BEKTOopa 1o 6a3ucy.

3HaTh ONpeneleHne, FEOMETPUUECKUE CBOMCTBA CKAJISIPHOI'O, BEKTOPHOI'O U CMELIAHHOTO
IPOM3BEAECHUS BEKTOPOB, GOPMYJIbI Ul UX BBIYMCICHHS B BEKTOPHOM U B KOOPIAUHATHON opMme.
O0s13aTeNbHO 3HaTh U YMETh POBEPSTH YCIOBUS OPTOTOHAIBHOCTH, KOJJIMHEAPHOCTH U KOMILIA-
HapHOCTHU BEKTOPOB.

Pa3nesi: kKOMIJIEKCHbIE YHCJIa 1 MHOTO4JICHBI
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B stom paszgene, npexe Bcero, HaJ0 MOHATh, YTO KOMIUIEKCHOE YHCIIO SIBUJIOCH PACIIN-
pEHHEM TOHATHUS NEUCTBUTENBHBIX YHUCEN, 3HATh OMpe/esieHne U TpU (HOPMBI 3alHCH KOMILIEKC-
HOTO 4YucIa (anredpandecKyro, TPUTOHOMETPUIECKYIO U TIOKa3aTeNbHYI0), TEOMETPUUYECKYIO H-
TEpIpETAINIO KOMIZIEKCHOTO YUCJIa M B3aUMHO-0IHO3HAYHOE COOTBETCTBHE MEXKIY MHOKECTBOM
KOMILJIEKCHBIX YHCEN U MHOKECTBOM TOYEK KOMILJIEKCHOM MJIOCKOCTU. 3HaTh GopMyiy Jitnepa.
KomrmuiekcHble ymciia MOKHO M300pa)xaTh C OMOIIbIO BEKTOPOB HAa KOMILJIEKCHOM MJIOCKOCTH.
[TosTOMy omepanuu caoXeHHus U BBIUUTaHUS KOMITJIEKCHBIX YHCENl MOTYT OBITh CBEJICHBI K OTlepa-
IIUSIM CITOKEHUST ¥ BRIYUTAHHS COOTBETCTBYIOIINX BEKTOPOB.

Hano 3HaTh ¥ yMeTh BBINOJIHATH ONEpallii YMHOKEHHS, I€JICHNUs, BO3BEICHHS B TIOJI0XKH-
TEJbHYIO CTENeHb KOMILJIEKCHBIX YHCEN, 3allMCaHHbIX B TPUTOHOMETpUYECKol (hopme, U3BiIeUe-
HUS KOPHA N-0if CTENEeHN U3 KOMIUIEKCHOTO YHCIIA.

CrnenyeTr oOpaTuTh BHUMaHHE Ha TO, YTO MHOXKECTBO KOMILIEKCHBIX YHCEN SIBISIETCS 3a-
MKHYTBIM, TO €CTh J00as aaredpanyeckas onepanus HajJ KOMIUIEKCHBIMHM YUCIIaMU HE BBIBOJUT
3a mpeJienbl 001acTH KOMIUIEKCHBIX YHCET.

Hano 3HaTh pa3znuyHble BUABI Pa3I0XKEHUs MHOTOUWIEHA HA MHOKUTEIH JJIS CITy4aeB, KO-
TJIa cpeid KOpHEe MHOTOWIEHA MOTYT OBITh KpaTHbIEC, KOMIUIEKCHBIE KOPHHU. DTH CBEACHUS Oy IyT
UCTIOJIb30BaThCsl, HANPUMEP, B MHTETPAJIbHOM HCYMCICHUU IMPHU BBIYMCICHUHM HHTETPAJIOB OT
JIpOOHO-pallMOHANIBHBIX (DYHKUWHN, IPU PEeIIeHUH JIMHEHHBIX OJHOPOAHBIX TU(depeHInaTbHBIX
ypaBHEHHH N-TO MOPSIJIKA C TOCTOSTHHBIMHU KOA(PPHUIIMEHTaAMH.

Pa3znen: AHaauTHYECKas reoMeTpUs

[Tpu u3yyeHnn aHATUTUYECKOI FeOMETPUH CIIEYET, IPEXkKIE BCEro, OHATh, UTO €€ 3a/jaueil  sB-
JSIETCSl U3YYEHHE TeOMETPUUYECKUX O0BEKTOB MPHU MOMOIIN aHAIUTUYECKUX METOJIOB airedpsl U
MaTEMaTHYECKOT0 aHajau3a. B 0CHOBE Takoro nojaxoAa JeKUT METO KOOPJUHAT, BIEPBBIE CUCTE-
Matudecku npuMeHeHHbIH P. JlekapTroM. OCHOBHBIE TIOHITHS T€OMETPUH (TOUYKA, MpsMasi, TI0C-
KOCTb) SIBJIIFOTCSI HEOIPEAETAEMbIMH, U JUISI UX OMHMCAHUs MPUMEHSAETCS aKCHOMAaTHYECKUN Me-
TO/J1, TO3BOJISIFOIIMIA YCTAaHOBUTH B3aMMHO OJJHO3HAYHOE COOTBETCTBHE MEXK]Ty MHOKECTBOM TOUYEK
NpSMOM U MHOKECTBOM JICHCTBUTENBHBIX YHCEN U, TAKUM 00pa30M, BBECTU CHCTEMY KOOPJIMHAT.
Hazno yetko ycBouTh pasnuyHbie GOpMBI YpaBHEHHUM MPSAMOM U MIIOCKOCTH YMETh ePEXOUTh OT
ontHOU (opMbl K aApyroi. CreayeT OCMBICTUTD U YCIEIIHO MPUMEHATh PEeIICHHs KIACCUYECKHX
3a]a4 aHAIUTUYECKON Te€OMETPUM O B3aMMHOM PACIOJIOKEHUU NPSIMBIX U TIOCKOCTEH, YMETh
OTIPENIENIATh YIJIbI U PACCTOSHUS MEX/Y Pa3IMYHBIMU T€OMETPUUECKUMHI OOBEKTaMH.

OTMeTHM B 3aKJIIOUEHHUE, YTO YCTIEUTHOE U3yUYeHUEe NUCUUIUIHHBI « JIuHelHas anreOpay,
npuoOpeTeHre He0OX0IMMBIX KOMIIETEHIIHNI, YMEHUN 1 HABBIKOB BJIAICHUS] MAaTEMAaTHYECKUM arl-
napaToM TpeOyeT OT CTYJIEHTOB OOJIBIIION CaMOCTOSTENbHOU paboThl. OOpaTUTE BHUMaHUE, YTO
KOJINYECTBO YaCOB, OTBOAMMBIX Ha CAMOCTOSITENIbHYIO PabOTy B COOTBETCTBHH C YUE€OHBIM IIa-
HOM, OOJIBIIIE YHCIIa YaCOB, OTBOJAMMBIX Ha BCE BUIbI Ay IUTOPHBIX 3aHATHUH.

/. ®OH/1 OLIEHOYHBIX CPE/ICTB

@DoH/ OLICHOUHBIX cpeAcTB NpeactanieH B [Ipunoxenun 2 k paboueil mporpamMmme U BKIIOYAET
pa3aenst:

1. MeTo bl KOHTPOJISL U OLIEHUBAHMS PE3YJIbTATOB 00yUYEHUS

2 llIxana u KpUTEpUU OLIEHUBAHUS PE3YJIbTATOB 00YUECHMUSI

3. O1ieHOYHBIE CpE/ICTBA

3.1. Texymuii KOHTPOJIb

3.2. IIlpoMexxyTOUHas arTecTauus

12
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Ilpunoostcenue 1

TemaTuyeckuii MJIaH JUCHUIVIMHBI «JIMHelHAs ajredpay» Mo HANIPABJIEHHUIO MOATOTOBKH
29.03.04 «TexHoaorus Xy/10:kecCTBEHHOI 00padoTKN MATEPHATIOB)»
[Ipoduu
«Xya0KeCTBEeHHOE MPOEKTHPOBaHUE ¥ H(PPOBBIE TEXHOJIOTHH
B I0BEJIUPHOM NPOU3BOJCTBE»
«Pa3padoTKa U NPOU3BOACTBO U3/1eJUIl MPOMBINIJIEHHOT0 JU3ANHA)
(6akanaBp)

Ounas ¢popma 00yueHus
I'ox HaGopa 2024/2024

n/n

Buabl yueOHoii padoThl,
BKJIKOYAasl CAMOCTOSITEIbHYIO Buabl camocTosiTe IbHOM PadoThI

Pa3nen paboTy CTyIeHTOB, CrynenroB

Heneas

U TPYAOEMKOCTb B Yacax

Cemectp

DopMbI
arrecra-
101011

J | II/C | JIa6 CCP KPC K.P. | K.IL. | PI'P | Pedepar | K/p

IlepBblii cemecTp

11

Pa3znea 1. DiaeMeHTBI JNHEHHON aJI-
redpbl MaTpuiipl, ACHCTBUS HAJ MaTPH- 1 1 2 2
LaMH.

13
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1.2

Onpenenureny, UX CBOMCTBA U BbIYMCIIE-
Hue. MaTpuyHas 3amuch CUCTEMBI JIMHEH-
HBIX YPaBHEHUM.

Boiiaya saganuii PI'P Ne 1 no iuHeliHoM

ajareope .

1.3

OO6parHast MaTpulia U €€ BeIuucienue. Mar-
pUYHAS 3alUCh CHCTEMBI JTUHCHHBIX ypaB-
HEHMIA.

14

CucteMbl TMHEHHBIX aITreOpanvdecKux
YPaBHEHUH, OCHOBHBIE ITOHATHUS U ONpeJIe-
neHus. Pemenue cuctemM TMHENHBIX ypaB-
HeHuil meTogoMm Kpamepa, metogom obpat-
HOW MaTpHIIbI

1.5

Pemrenne cucreM TMHENHBIX YpaBHEHUN
MetoaoM ["aycca. Panr marpuusl. Teo-
pema Kponekepa — Kanesnu.

1.6

Merton ['aycca B IpOM3BOIBHBIX CUCTEMAX
JMHEUHBIX ypaBHeHUH. OJTHOPOIHBIE CH-
CTEMBI JINHEWHBIX YPAaBHEHU.
CamocrositesbHasi pabora Nel B aynuro-
PMH 110 JIMHEHOH ajredpe

1.7

Pasznea 2. Bexropsl. JInHeliHble onepainuu
HaJl BEKTOpaMH, MX CBOWCTBA. JIMHEHHBIE
KOMOWHAIIMU BEKTOpPOB. JIMHEHHO HE3aBH-
CHMBIC M JUHEHHO 3aBUCHMEIC CUCTEMBEI
BEKTOPOB.

14
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Bouiaua sagauuii PI'P Ne2 no BekTopHOH
ajareope.

1.8

[Tonsitue Gasuca. KoopauHaThl BeKTOpA.
KonnuueapHOCTh, OPTOTOHATFHOCTD M KOM-
IUIAHAPHOCTH BEKTOPOB.

1.9

CkansipHOE NPOU3BEACHUE BEKTOPOB U €r0
CBOMCTBAa. BekTopHOE NMpou3BENECHHE ABYX
BEKTOPOB, €r0 CBOMCTBA.

1.10

CMmeniaHHOe TPOU3BEJICHUE TPEX BEKTOPOB
U ero cBoiicTBa. Brruncienne o0bema ma-
pauienenuiena. YCIOBHE KOJUIMHEAPHO-
CTH, OPTOTOHAIBHOCTH M KOMIUIAHAPHOCTHU
BeKTOpOB. OpTOHOPMUPOBAHHBIN Oa3wuc.
Briuncnenue cKalspHOTO, BEKTOPHOTO H
CMELIAaHHOTO MPOU3BEICHUI BEKTOPOB, 3a-
JTAHHBIX KOOPJAMHATAMH B OPTOHOPMHUPO-
BaHHOM Oa3uce.

CamocrosiTesibHas padora Ne 2 B ayauTo-
puM 110 BEKTOPHOI1 ajredpe

10

1.11

JIuneitnpie mpocTpaHcTBa. PazmepHOCTh U
0a3uc TMHEHHOro MPOCTPAHCTBA.

Marpuna nepexona ot 0aszuca K 0Oasucy
npeoOpazoBaHue KOOPIWHAT BEKTOpa MpH
u3MeHeHnu 6azuca. CoOCTBEHHBIE BEKTOPHI
U COOCTBEHHBIC 3HAYEHHS JIMHEHHOTO Ore-
paTopa.

11

1.12

Pa3zgen 3. KoMiuiekcHBIE YHCJIA 1 MHO-
rowieHbl MHOXECTBO KOMIUIEKCHBIX YHU-
CCJI. q)OpMBI 3aIIMCH KOMIIJICKCHBIX YHCCII.

12

15




16

Onepam/m Haa KOMIIJICKCHBIMHU YMCJIaMH.
Paznoxenne MHoOrodjieHa Ha MHOXKHTEIU
OCHOBHAasA TCOpEMa anre6pbl

1.13

Pa3nen 4. AHaJIMTHYECKAS TeOMeTPHA
Cucrembl koopauHaT. Paznuunbie THUIBI
YpaBHEHUH MIOCKOCTH

Boiiaua saganmii PI'P Ne3 mo anHaJauTH-
JyeCcKoii reoMeTpHH

13

1.14

Pa3nuuHbple TUIIBI ypaBHEHUN HPSAMON Ha
IUIOCKOCTH U B IIPOCTPAHCTBE

14

1.15

B3aumHoe pacnosnioskeHue npsiMbIX Ha IU10C-
KOCTH U B IIPOCTpaHCTBE. Boruncnenue pac-
CTOSIHUM MEXKJy JBYMs TOUYKAMH, TOUKOU U
npsMoid.. B3auMHOE pacrosiokeHue Iioc-
KOCTel. BbIUuClIeHHE PACCTOSHHUM MEXIY
TOYKOM U INIOCKOCTBIO

CamocTrosiTesbHast padora Ne 3 B ayauro-
PHMH 110 AHAJMTHYECKOI reoMeTpuu

15

1.16

KpuBble BTOpOro nopsiika ux reomeTpuye-
CKHE CBOMCTBA. YpaBHEHMs 3JUIMIICA, TH-
nep6osbl, mapabonsl OOuiee ypaBHEHHE
KpUBOH BTOpOro mnopsaka. IIpusenenue
KPUBBIX BTOPOTO TMOpSAAKAa K KaHOHWYE-
ckomy Buay. [loBepXHOCTH BTOpOTrO TO-
psizka

16

®opma aTTecTAlMU

19-
21
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Bcero yacoB nmo gucuMIJInHe

16

32

60

PI'P

caM

pao.
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Ilpunoscenue 2

®OH/I OHEHOYHbLIX CPEJICTB
MO TUCLUTIJINHE

«/IunerHas ajareopa»

Hamnpasnenue noarotosku: 29.03.04 « TexHOIOTHS XyI05)KECTBEHHOW 00pab0OTKH MaTepUaIOBy.
[Mpodumu: «XyHaoKeCTBEHHOE MPOSKTUPOBAHNE U ITU(DPOBHIE TEXHOJIOTHH B IOBEITUPHOM IPOU3BOJI-
ctBe». «Pa3paboTka v MPOM3BOICTBO MU3/ICTUI IPOMBIIINICHHOTO TU3aiHAY.

®opma o0yueHHs: OUHasl.

Kadenpa: «MaremaTuka»

1. MeToabl KOHTPOJISI M OLlEHHBAHUS Pe3yJIbTATOB 00yUeHH s

JIJ11 KOHTPOJISI yCIEBAEMOCTH U Ka4e€CTBAa OCBOCHHUS JUCIMILIMHBI HACTOAILIEH MpOorpaMMoit
IPEIYCMOTPEHBI CIIETYIOIINE BU/Ibl KOHTPOJIS:
- KOHTPOJIb TEKYLIEH ycreBaeMocTu (TeKYIUH KOHTPOJIb);
- IPOMEKYTOYHAs aTTecTalus (3K3aMeH).

2. llIkana u KPUTEPUH OLEHMBAHUS Pe3yJIbTATOB 00y4eHUS
@®opMa NPOMEKYTOUYHOM ATTECTANUM: IK3AMEH

[IpomexyTouHas artectanus 00ydaromuxcs B opMe sKk3aMeHa MPOBOAUTCS IO pe3yabTaTaM
BBITIOJTHEHHSI BCEX BUJIOB y4eOHOM pabOoThI, MPEIyCMOTPEHHBIX YUYEOHBIM IIJIAHOM 10 TaHHOM AUCIIH-
IUIMHE, TIPU 3TOM YUYUTBIBAIOTCA PE3YyJIbTaThl TEKYLIETO KOHTPOJISI YCIIEBAEMOCTH B TEUEHHUE Ce-
MecTpa. OneHKa CTENeHH JTOCTIKEHUST 00yJaroIUMUCS TIAHUPYEMbBIX Pe3yIbTaToB OOy4EHHUS IO
JUCLUIUIMHE MPOBOAUTCS MpenojaBaTesaeM, BEAYIUM 3aHATHS 110 IUCLHUILUIMHE METOJ0M IKCIIEepT-
HOI oneHkH. [1o UToram NMpomMeXKyTOUHOM aTTECTAIlMU 1O IUCIHUIUIMHE BBICTABISETCS OLIEHKA «OT-
JUYHOY, «XOPOIIO», KYIOBJICTBOPUTEIHHO» WU «HEYOBICTBOPUTEIHLHOM.

Ixkana oueHNBaHUA Onucanue

BoinonHensl Bce o0si3aTesibHbIE YCJI0BUSI NMOATOTOBKH CTY-
JAeHTa K NPOMEKYTOYHOH AaTTecTallMu, MPEIyCMOTPEHHBIE
nporpaMMoil AucHUIIMHBL. CTyIEHT TeMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, YMEHUI, HABBIKOB MTOKA3aTeJISIM, IIPUBEICHHBIM B
OtnuyHO TabNHIax, onepupyeT NPUOOPETCHHBIMY 3HAHUSIMU, YMECHHSIMH,
HaBbIKAMU, IPUMEHSIET UX B CUTyalUsX MOBBILIEHHOW CIOXHO-
ctu. Ilpu »TOM MOryT OBITH [OMyLIEHBl HE3HAUUTEIbHbBIC
OIIMOKU, HETOUHOCTH, 3aTPyJHEHHsI MpPH MEpPeHoce 3HaHWM U
YMEHHI Ha HOBBIE, HECTAHIAPTHBIC 3a/Ia4H.

18
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Xopomo

BolnoniHeHsl Bce o0si3aTesIbHbIE YCJI0BUSI NOATOTOBKH CTY-
AEHTA K IMPOMEKYTOYHON AaTTeCTALMH, IIPEIyCMOTPECHHbIE
nporpaMMoil quctUmInHbel. CTyJIEHT EMOHCTPUPYET COOTBET-
CTBHE 3HAaHUH, YMEHUI, HABBIKOB ITOKA3aTeISIM, IPUBEICHHBIM B
TabIUIaX, ONEPUPYET NPUOOPETCHHBIMU 3HAHUSIMH, YMEHUSAMH,
HaBbIKaMH. B To jxe BpeMs pu OTBETE I0ITyCKAET HECYIIECTBEH-
HbI€ MOTPEIIHOCTH, 3a/1a4yd PELIAeT C HEJOYEeTaMH, HE BIUSAIO-
HIMMH Ha OO X0 peleHUsl.

y,Z[OBJ'IeTBOpI/ITCJ'IBHO

Brinonnensl Bce o0si3aTesibHbIE YCJI0BUSI NMOATOTOBKH CTY-
AeHTa K NPOMEKYTOYHOH aTTecTallMu, NPEIyCMOTPEHHBIE
nporpamMmon aucuuIinHbl. CTyJI€HT JAEMOHCTPUPYET COOTBET-
CTBUE 3HAaHUH, YMEHUI, HABBIKOB ITOKA3aTeJIsIM, IPUBE/ICHHBIM B
TabIUIaX, ONEPUPYET NPUOOPETCHHBIMU 3HAHUSIMH, YMEHUAMH,
HaBbIKaMu. Ho moka3epiBaeT HernyOOKue 3HaHMS, TIPU OTBETE HE
JIOITycKaeT IrpyObIX OMIMOOK MIIM IPOTHUBOPEUHil, OAHAKO B (op-
MYJIMPOBAaHUU OTBETA OTCYTCTBYET JOJDKHAS CBSI3b MEX]y aHa-
JM30M, apryMEHTaluell U BBIBOJAMHU, B PELIEHUM 3aa4 MOTYT
coJepxKatbes rpyObie ommOKu. J{71s HoTydeHus MPaBUIBLHOTO OT-
BeTa TPeOYIOTCSl YTOUHSIOIINE BOIIPOCHI.

HeynosnerBopurenbHo

He BbImonHeHb! 00s13aTeJibHBIC YCJOBHSI NOATOTOBKH CTY-
AECHTAa K IPOMEKYTOYHOH AaTTeCTAlMH, IIPEIyCMOTPECHHbIE
nporpammoit aucuurueel, UM cTyaeHT neMOHCTpupyer He-
IIOJIHOE COOTBETCTBUE 3HAHWUM, YMEHHUN, HABBIKOB IIPUBEACHHBIM
B Ta0JIMIIaX, JIOMYCKAIOTCS 3HAYNTEIbHBIE OIINOKH, TIPOSIBIISIETCS
OTCYTCTBHME 3HAHUI, YMEHUH, HAaBBIKOB II0 PSAY IOKa3aTesei,
CTYJIEHT MCHBITBIBAECT 3HAYMTEIbHBIE 3aTPYyAHEHUS IIPU OINEpH-
pOBaHMM 3HAHUAMH U YMEHUSAMH.

3. OueHo4HbIE CPEACTBA

HaumenoBaunue
OLIEHOYHOT'0 Cpe-
CTBa

[Ipencrasnenue oue-
HOYHOT'O CPEJCTBA B
OOC

Kpatkas xapakTepucTHKa OI[EHOYHOTO
cpeacTsa

Konrtponsnas (ca-
MOCTOSITEJIbHAS)
pabota

(KP)

CpencTBo NpoBEpKH YMEHUN NPUMEHSTH
IIOJTyYEHHBIE 3HAHUA JUIsl PELICHU 3a/1a4
OINPEEIIEHHOr0 TUMAa IO TEME WU pa3-
bi (53 4%

KonTtpomnbHsle 3a51a-
HUS (IpUMep)
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Pacuerno-rpagu-
yeckas pabora

CpencTBo MPOBEPKU yMEHUN MPUMEHSATH
MOJTydCHHBIC 3HAHUS TI0 3apaHee Ompejie-
JICHHOM METOJUKEe MAJisi pEelIeHUs 3aaad

Komimiekr 3amanuid
JUTSI BBITIOJTHEHHSI pac-
4eTHO-rpaduIeCKOn

(PTP) .
WM 3aJaHUd [0 MOIYJIK WM JHUCLM-

IIJINHE B IICJI0OM.

paboThl

CpCI[CTBO KOHTPOJIA, OpTraHU30BaHHOC KaK
cricnuajibHasa 6ecena neaarorudycCKoro pa-

OOTHHKA C O6yLIaIOH_[I/IMC5I Ha TCMbI, CBi- BOHpOCBI Io

YcerHblii onpoc co-

3 OecegoBaHueE, 3aHHBIC C U3yYaeMOM TUCIUILIMHON, ¥ pac- | TeMaM/pa3zenaMm Juc-
(YO) CUMTAHHOE Ha BBIACHEHUE 00beMa 3HAHUI LUTITUHBI
00ydaroIerocss Mo OmpeAcieHHOMY pa3-
JeNny, TeMe, MpoOJIeMe | T.I1.
Cucrema CTaHIapTU3UPOBAHHBIX 3aJIaHUH,
Tect MO3BOJIAIONIAS aBTOMAaTU3HUPO-
4 Bapmuant tecra
(T) BaTh MPOLEAYPY MU3MEPEHUS YPOBHS 3HA-
HUHM ¥ yMeHUI 00y4Jaromerocs.
5 | DOx3amenanonnsie | CpeicTBO TPOBEPKH 3HAHUN, YMEHHH, | DK3aMEeHallMOHHbBIE
OHIIETEI HaBBIKOB. MOXKET BKIIFOYATH KOMILIEKC T€O- | OMJIETHI.
(9B) pPETHYECKHX BOMPOCOB, 3aJady, IMpaKTHYe-

CKHUX 3aJIaHUH.

3.1. Tekymmii KOHTPOJIb

Ol11eHOYHBIE CPEICTBA TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH BKIIFOYAIOT KOHTPOJIbHBIE BOMPOCHI
U 3aj1aHus B popMe GIIaHKOBOTO TECTUPOBAHUS ISl KOHTPOJIS OCBOSHHS 00y4YarOIIUMUCS Pa3iesioB
JUCUMIUIUHBIL, ipuem PI'P.

Coaep:xanue pacueTHO-Tpadguyeckoi padoThI.

Pacuerno-rpaduyeckasi padora Nel nmo jiuHeiiHoil anreope.

Kpartkoe copeprxkanue pacueTHO-rpaduyeckoit paboThl:

Matpuupl 1 onpenenutenu. PemeHue cucteM JMHEMHBIX alreOpandeckux ypaBHEHUI MeTo/laMu
["aycca, Kpamepa u 06paTHOIl MaTpuUIbL.

PacuetHo-rpaduyeckas padora Ne2 mo BeKTOpHOIi aaredpe.

Kpatkoe conepxanue pacueTHO-Trpaduueckoil paboThl:

Bekropsl, nelictBus Haa BekTopamu. CKalsipHOE, BEKTOPHOE, CMEILIAHHOE ITPOU3BEACHUS BEKTOPOB.
PacyeTrHo-rpaduueckas padora Ne3 no aHaTUTHYECKOH reOMeTPUH.

Kpatkoe copeprxanue pacueTHO-Tpaduaeckoit paboThI:

PaznuuHble BUIBI ypaBHEHUN MIPSAMOM U INIOCKOCTH. B3auMHOE pacnosoKeHue IpsIMbIX Ha ILUIOCKO-
CTH, IIJIOCKOCTEHN B IIPOCTPAHCTBE.

KommuiekT 3aganmnii
JJIsl BBINIOJTHEHN sl pacdyeTHO-rpaguyeckux pador (PI'P)
1o AucuuIuinie «JIuHneiiHas anaredpa»

PI'P Nel, yacts 1
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-11 0 2 0 2
3apanue Nel. Jlanbt matpuet A= 1 3 2 | uw B=|{0 -3 3
4 0 -3 1 1 -1

BeimoauTh neiicteus: A +8BT .
3ananne Ne2. ITpoomkuTh faHHOe MaTpiuHoe paBenctBo (2A+3B)> —4A* —6AB =...

U IPOBECPUTD €TI0 IJId MaTpUIl AuBus MEPpBOro 3a{aHus.

3ananue Ne3. BeIuMCINUTh ONpEAETUTENb ABYMsI CIOCOOAMU: pa3yioKEHUEM TI0 IEPBON CTPOKE U
pasiIoKEHNEM IO IEPBOMY CTOJIOLY.

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

3ananue Ne4. Jlns jaHHOW MaTpHIbl HAWTH 00paTHYI0 MaTpuily. Clenath NpoBEPKY.

1 0 2
1 1 0].
-1 2 3

3aganue No5. Pemuts Matprunoe ypaBaenne AXB =C (maiitu X). Cnenarts nposepky.

SRR RO

3ananue Ne6. HaliTu panr MaTpuisl.

1 -1 2 3

0 5 4 3 1

2 3 8 9 15|
3 -8 2 6 20

PI'P Nel, 3apgaHusi o pelieHHI0 CHCTeM JIMHEHHBIX ajiredpandecKux ypaBHeHUMH
3aganue Nel. Pemuts cuctemy merogom Kpamepa. Caenatb npoBepKy.

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

3ananue Ne2. Pemuts cucremy u3 Nel meTooM 00paTHON MaTpHULIbI.

3aganue Ne3. Pemuts cuctemy u3 Nel metonom ["aycca.

3ananue Ne4. Pemuth HEOHOPOIHYIO crucTeMy MetoaoM ['aycca. Halitu obiee pemeHue u yacT-
HOE pEIlICHUE.
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X, + X, +2X; +3X, =5
3X, +2X, — 4%, - 2%, =1
oX, +4x, + 4x,=11

3amanue NeS. Pemuth ogHOpOIHYIO crcteMy MetonoM ['aycca. Haiitu obmiee pemrenue u @CP.

2% +6X, —9%, —-9%, =0
4X, —5%,+X, =0

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

PI'P Nel, yactp 2

3aganue Nel. Ilokasate, uTo BeKTOpl M, N, P 00pa3yroT 6a3uc B MPOCTPAHCTBE U PA3TIOKHUTh

BekTOp a 10 9ToMy Gasucy: M= (1, -1,2),n=(2,0,3), p=(-2,-11),a=(5 —4,13).

3ananue Ne2. Jlanbl BekTopel M u M. BBIACHATH — KOJIMHEAPHBI JIM BEKTOPhl & U b .

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

,ectn |M|=62,|n]=2, (mA,ﬁ) =135°, a=6n—m.

3amanne Ne3. Haiitu |§

Bamanme Ned. Jlan A ABC . Haiittu £ B, ecrn A(1;-1;2),B(3;3;2),C(7;1;2).

3aganue No5. Tlpu kakux "x' Bektopbl a W D mepmenmukyssapHbI?

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

3aganue Ne6. Haiitu miomaas napauienorpaMma, ITOCTPOEHHOTo Ha BekTopax a u D .

_ VAN T
a=2m-5n,b=m+n,|m =12, |n|=3, (m, ﬁ):g.

3aganue No7. Haiitu rutomans tpeyroabauka ABC, eciu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

22

3aganve No§. Jlanbl Bektopsl @, D, C . BBIACHUTL — KOMILUIAHAPHBI JIM BEKTOPBI. Eciiu BEKTOpHI He

KOMIIJIaHAapHEI, TO HalTH 00BEM napajijiejcnuieaa, moCTpOCHHOTO Ha BEKTOPax 5, b, Cu ornpcenac-

JUTh — KaKyI0 TPOHKY OHU 00pa3yroT.

a(l;-1;5),b(2;4;-2),c(3;0:1).

3aganue Ne9. Jlns imHeiHOTO onepaTopa A 3aaHbl 00paskl 6asucHbIX 3nemeHToB A€, AE,, A€,

. 3amucaTh Matpully onepatopa A B 6asuce €, €,, €, u Haiitn ob6pas

yjeMeHTa X.
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3ananue Nel0. Haiiti coOCTBeHHbIE 3HaYCHHS M COOCTBEHHBIE BEKTOPHI IMHEHHOTO OTIepaTopa,

. -4 1
3aJJaHHOTO B HEKOTOpOM Oazuce Marpuueit A= 7 o

PI'P Ne 1, yactpb 3

Bamanme Nel. Tlpsmast |, mpoxoaur wepes Touky A mapamiensHo Bekropy (. [Ipsmast |, mpo-
XOIUT yepe3 Touky B meprnenaukymsipao Bektopy N . HaiiTi TOYKY HepecedeHust MPSIMBIX U YOIl
mexay aumn, ecmn - A(3;5), G (1;3), B(0;5),n(-3;4).

Bamanue Ne2. [lana mpsimast |, . Ipsimass |, mpoxomut yepes toukn A u B. Haiitu paccrosiaue ot

Touky nepecedenus npamsix |, u |, mo mpsmoii 1.

_{X:—St—3 A(4,0),B(7,3), |3:9X—12y+220-

l,: y =3t +4,

Bananue Ne3. Haiitu paccrostaue ot Toukn M, 10 miockoctn @ , npoxopsiieii yepe3 Touky A

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

3amanue Ned4. Haiitu yrosi Mex iy IIIOCKOCTBIO ¢ M IUIOCKOCTHIO [3 , IPOXO/IAINEH Yepe3 TOUKH

A BuC,ecmn a:5x+y+4z-28=0, A(5;2;5),B(3;7;0),C(-4,-3;-1).
3amanue NeS. 3anucaTh KAHOHUYECKHE YPAaBHEHUS MIPSIMOM, 3aJaHHON OOLIMMH yPaBHEHHUSIMH.

X+2y-9z2-10=0;
3X+4y+8z2-24=0.

3aganue Ne6. Haiitu TOuKy nepecedenus npsamoi | v miockocTd @ u yros Mexiy HUMM.

I:XLZ:X:Z—_l; a. X+2y—-32-12=0.
3 4 -2

Baganue No7. Ilpsimast |, mpoxomut uepes toukn A u B. Ilpsmas |, mpoxoxur gepes rouxy M
MePIICHANKYIIPHO IIockocTH « . Haiiti yron mesxay npsimbivu |, u |, u BesicHuTs — nexat

OHH B OHHOﬁ IJIOCKOCTH WJIM CKPCIIUBAOTCA.

A(9;-31),B(4,4,-5),M (-111;,-11), «:2x+3y-z-1=0.

N . (x+3)%
3ananue Ne8. Jlnsg qaHHON KpUBOM (x+3)° + Y 1 yka3atb (pOKyCBI, IKCHEHTPUCUTET, TUPEK-

49 25
Tpuchl. [locTpouTh KpUBYI0, H300pa3UTh (POKYCHI, UPEKTPHUCHI.

Bagarme Ne9. Ilpusectn ypasHerue kpuBoii 9X” — 25y —18x + 200y —616 =0 « kanoHm4e-

CKOMY BUIY U IIOCTPOUTH KPUBYIO.
KonTpoabHble 3a1anusi (mpuMepbl)

Bapuanr.
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1. Haiitu 3Ha4eHust MATpU4IHOTO MHOTOWIeHa F (A)
-1 0
f(x)=—x3+2x2—x+3,A=( }
3 2
-2 0 8 1 -5
2. Hai CTYIIEHYATO
aAnuTHu paHr ManI/IHBI HpI/IBeI[eHI/IeM K TYIIECHYaTOMY BUY _8 2 _6 _3 _13
1 -3 13 5 17

1 2 1
3. Berunucauts onpeaenuTens NPUBEACHNEM K CTYIIEHUaTOMY BHILY 3 -5 3
2 7 -
4. Haiitu matpuiy, oOpaTHyto maHHOW (a). Pemuts MaTpuuHoe ypaBHeHHE (0)
L2t 1 -2 2 3 5
(@ |3 -5 3 (6) e
-3 4 3 -1 0
2 7 -1

5. Pemmnth cucreMy ypaBHEHHH. YKa3aTh 00lee U OAHO YacTHOE peleHue (a).
Pemuth cuctemy ¢ moMoIip0 00paTHON MaTpHilbl U 1o Gpopmyiiam Kpamepa (0)

4%, +9X, —5%X; —8X, =5 X, +2X, + %X, =5
(a) 3%, +7X, —2%X,—4x, =4 (6) 43X, —5X, +3%; =—7
2%, +5X, + X, +3%, =3 2% +TX, — %, =13
Bapuant
1. Pacnicarts pasnoxeHue BeKTopa ;( 110 BEKTOpaM B, a ,F
x={5-12,1}, p=1{1,-3,0}, g=1{1,-11}, r={0,-1,2}

2. KonnumueapHs! 11 BEeKTOpel P u Q7

a={2,01}, b={-231}, p=2a+2b, g=3a-2b

3. Jlana nupamuza ¢ BepuuHamu B Toukax AAAA, .

A(-2,4,8), A,(4,-12), A(-8,7,10), A, (-3,4,-2)

Haiitu:

a) yron mexay peopamu AA,, AA,
0) 00beM MUPaMUIbI

B) JUIMHY BBICOTHI OMymIeHHOH Ha rpans A A, A,
I) HalTH JUTMHY MeIMaHbl, IPOBEICHHYIO U3 Bepntbl A k pedpy A A

4. Be1uuciuTthb miomaib rnmapajuiejiorpamMmma, HOCTpOCHHOI'0 Ha BEKTOPax au b O — yIoJl MEXy BEKTO-

pamu B I/Ia

a=2p+q, b=p-3q, m=2,|a|:2, a=%.
Bapuant

1. Haiitu paccrosuue ot Toukn M, no minockoctu (M1M2M3):
M,(-9;10;2), M,(0;7;-4), M, (4,8,-1), M,(-2,13)

X+y+z-2=0

X—y—-32+6=0

2. BeinmucaTth KaHOHUYECKOE YpaBHCHUC HpﬂMOﬁ: {
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X-2 y-3 z+1
1 —4

3. Haiitu Touky mepecedeHust mpsMOi U IIIOCKOCTH: uX+y+2z-9=0.

y ¢
-1 1
5. Hanncath ypaBHEHHE TUIOCKOCTH (¢ TIPOXOjsiiei uepes Touky M, u neprenamkynspro  mpsiMoit
(M,M,): Mg (3;2,0), M, (415), M, (2,-L4).

6. HaliTh KoCHHYC yTJIa MEXIYy INIOCKOCTAMH O U ) .
a,:3X—y+3=0, o, : x-2y+5z-10=0
BapuanT 3a1aHuil IPOMEKYTOYHOI0 TECTa

x—1
4. Haiiti Touky P, cummerpuunyio Touke P oTHOCHTEIBHO NPIMOi I P(O; -1 3) u T =

1.1. HaitTu panr MaTpuilsl NpUBEICHUEM K CTYIIEHYaTOMY BUIY

1 -2 -2 3 5
1.2. Petiuth MaTpU4HOE yYpaBHEHUE (X = .
-3 4 3 -1 0

X +2%X,+X% =5
1.3. Pemmuts cuctemy mo ¢popmysnam Kpamepa 3%, —5X, + 3%, =—7
2% +7X, — X%, =13

2.1. Hanmcats pasiokeHne BeKTopa X 110 BEKTOpaM P, g, X = {5,-12,1}, p= {1,-3,0},

q={1-11}, r={0,-12} .

2.2. BBIYHCIUTS TUI0IIA b MapauieiorpaMMa, IOCTPOSHHOTO Ha BEKTOpax d U b« — yrosm Mexay
BEKTOpaMu P H (:

3=2p+0,6-5-3, [l-2.[d-2, a=T
2.3. Jlana nupamuna ¢ Bepmmnamu B toukax AAAA,. A(6,1,3), A (6,-2,-3), A(2,2,0),
A,(-5,10).

Haiiti aivHy MequaHbl, IPOBEACHHYIO U3 BepiuuHsl A K pedpy AA,.

X-=2 y-3 z+1

3.1. Haiiti TOUKy nepecedyeHus: NpIMOu 1 TIIOCKOCTH: n X+y+2z2-9=0.

1 -4
3.2. Haiitu touky P, cummerpuunyro Touke P orHocurensHo mpsamoi | : P(O; —ZL‘S) u
x-1_y _z
1 -1 1
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3.3. HamucaTh ypaBHEHHE IIOCKOCTH « Tpoxojsmied depe3 touky M, u mepnenmukymspHo

npsaMoit (M,M,): M (3;2;0), M, (415), M,(2-14).

4.1. Jlana xpuBasi BTOPOTro nopsaka x° +4y’ —12x+16y+16 =0. [losyunTh KaHOHMYECKOE ypaBHEHUE
KPHUBOH M ITOCTPOUTD .€€

’ !/ ’
4.2. CoctaBUTh MaTpHUlly nepexofa ot Oasuca e, e,,e, k 0azucy e, ,e, e, , eciu
€ =26 +6,+86,;, & =6 —6,+6€,; 6, =€ +26, +€,

Kpurepun onenkn:

- OLIEHKA «3a4TE€HO» BBICTABIISICTCA CTYAEHTY, €CIIM OH PETYJISIPHO B TEUEHHUE CEMECTPA MPEICTABIISI
pEeLIeHus 3a/1a4, BBIITOJIHWII IOJHOCTBIO BCE 3aJJaHUS U UX 3allUTUII, OTBETUB Ha BOIIPOCHI IIPENOAA-
BaTeJs;

- OLIEHKA «HE 3aYTEHO» BBICTABIIIECTCS CTYJEHTY, €CJIM OH HEPETyJISPHO B TEUEHHE CEMECTpa Ipel-
CTaBJISUI PELICHUS 3a/1a4, BBIIIOIHWI 33JaHKsl HE TIOJTHOCTBIO WIIM BOOOIIE HE MPEACTaBIsLT paboTh
Ha MPOBEPKY, AOIIYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETAX Ha BOIIPOCHI PENOIABATENS.

Jliist poBeieHusI TEKYILEero KOHTPOJIS 3HaHUM CTyJIEHTOB B AUCTAaHLIMOHHOM (popmate B pas-
paboTaHHbIX Kadenpoil «MaremaTuka» OHJIAH-Kypcax UMEIOTCS MPOMEXYTOUYHbIE (TPOOHbIE) Te-
CTBI.

3.2. [IpomexyToUyHasi aTTeCTALMS

[IpomexxyTouHas arTecTanus - (3K3aMeH) IPOBOIUTCA M0 OMIeTaM B yCTHOU opme.
Bpewmst 17151 moAroTOBKM OTBETA HA BOIPOCHI HE Oosee 45 MuH.

buiier BKIIOYaeT TEOPETUYECKUN BOIIPOC U 3a/1aUU.

KomruiekTsl 9K3aMeHallMOHHBIX OMJIETOB XpaHsTcs Ha Kadenpe «MaTemaTukay.
Tunosbpie BApHAHTHI OMJIETOB NPHJIATAIOTCS.

KommuiekT Bonmpocos
[0 JUCUMILIMHE «JIuHelinas aaredpay

Martpu1pl, TUIIBI MATPHIL.

Onepanuu ¢ MaTpuliaMu, UX CBOWCTBA.

YMHOK€EHNE NPAMOYTOJIBHBIX MATPHIL.

MartpuuHnasi popma 3arucH CUCTEMbI TMHEWHBIX aNreOpandecKux ypaBHEHHIA.

Onpenenurenu U UX CBOKWCTBA.

[TonsTue onpenenurens. MuHOpHI U anredpanyeckue T0NOTHEHUS.

CucTeMbl TMHEWHBIX alNreOpandyeckux ypaBHEHHM, OCHOBHbIE TOHITUS U OIPEACICHHUS.

[IpaBuno Kpamepa pemieHust CUCTEM JIMHEMHBIX YPAaBHEHUM.

OOpatHast MaTpHLa U €€ BEIYUCIEHHE. Y CIIOBHE CYLIECTBOBaHUS 00OPaTHONW MaTpHIIbI.

10. Perrenue cucteM JTMHEHHBIX aNreOpanyecKuX ypaBHEHUH METOIOM 0OpaTHOM MaTpPHUIIBL.

11. Meton "aycca perieHust cucteM JUHEHHBIX YpaBHEHUI.

12. Pemenue nmpou3BOJILHBIX CUCTEM JIMHEHHBIX YpaBHEHHI MeToT0M ["aycca.

13. Panr matpunpl. Teopema Kponekepa — Kanemu.

14. OngHoponHbIE CUCTEMBI JIMHEHHBIX ypaBHEHHM. Kputepuil cyiiecTtBoBaHns HETPUBHUAIBHBIX pe-
LICHUH.

15. [lonsiTie BekTOpa U JTMHEIHBIE ONEepaly HaJl BEKTOpaMH, CBOMCTBA Oonepaluil.

CoNoOA~WNE
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16. JIuneitHass KOMOWHAIUS BEKTOPOB.

17. JIuneiiHast HE3aBUCUMOCTD U JIMHEIHAs 3aBUCIMOCTb T€OMETPUUYECKUX BEKTOpoB. Kputepwuii u-
HEHWHOM 3aBHCUMOCTH.

18. [Tonsitue 6azuca. KoopauHatel BeKTOpa.

19. OpronopmupoBaHHbIil Oazuc. Pa3nokeHne BekTopa 1mo BeKTopaM Oasmuca.

20. YnopsiioueHHast TpoiiKa BEKTOPOB.

21. CkansipHO€, BEKTOPHOE ¥ CMEIIAHHOE MTPOU3BEACHNE BEKTOPOB B OPTOHOPMHPOBAHHOM Oasmce.

22. Y ci0oBUsl OPTOTOHATBHOCTH, KOJUIMHEAPHOCTH M KOMIUIAHAPHOCTH BEKTOPOB.

23. JIuHelHbIE IPOCTPAHCTBA.

24. Matpuna nepexoja ot 6a3uca k 6a3ucy.

25. CoOcTBEHHBIE BEKTOPHI U COOCTBEHHBIE 3HAYCHUSI MATPHIIHI.

AHanuTH4YecKasi reomMeTpus

1. Cuctemsl koopauHat. JlekapToBBI NPSIMOYTOJIbHbIE KOOPAMHATHI Ha MJIOCKOCTH U B MPOCTPaH-
CTBE.

[TonsspHas cucreMa KOOpAMHAT.

Pa3nuuHble TUIIBI ypaBHEHUH IUIOCKOCTH U MPSIMOM.

Brruncnenue pacCTOSHUN MEXy 1ByMs TOUKaMHU, TOYKOM U MPSIMON, TOYKOH U MIOCKOCTBIO.
Brruncnenmne paccTOSHUS MEX/1y CKPEIMBAIOIIUMUCS TPSIMbBIMU.

Brruncnenue yrioB MeIy AByMs MPSMBIMH, IPSMON U TUNIOCKOCTBIO, IBYMS TUIOCKOCTSIMH.
KpuBble BTOpOro nopsiaka HMX reOMETpUYECKHE CBOMCTBA M ypaBHeHMs. lIpuBenenue kpuBou
BTOPOTO MOPsiIKa K KAHOHUUECKOMY BUJTY.

8. Kanonwnyeckue ypaBHEHHUS dJUIAIICA, TUTIEPOOIIBI, TApaOOJIbI.

9. VYpaBHeHHE MOBEPXHOCTH BTOPOTO MOPSIIKA.

10. Kanonuveckue ypaBHeHUs c(hephl, dJUTMIICON I, KOHYCOB, TUTIEPOOIONIOB, TapaboIONI0B.

Noakown

Tunosbie BapuaHThl 0UJIETOB
1o aucuuminbe «JInneitnas aaredpay»

MUWHHCTEPCTBO HAYKHU U BBICIIIEI'O OBPA3OBAHUS POCCUMCKOIM ®EJEPAIIN
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OFPA30OBATEJILHOE
YUPEXJIEHWE BBICIIEI'O OFPA3OBAHUS
«MOCKOBCKHUM MOJJUTEXHUYECKA YHUBEPCUTET»
(MOCKOBCKHWH MOJIMTEX)

®daxynbTeT 0a30BBIX KOMITETEHITHH, Kadenpa «MaTemaruka
Huctunmuaa  «JIuHeitHas anreGpay
Kypc 1, cemectp 1

3K3AMEHAILIMOHHBIN BUJIET

1. Omnpenenurtenu u ux CBOMCTBA.

21 01
~ Xl + 2X2 = _1
3. Pemmts cucteMy MeTo10M 0OpaTHOM MaTPHIIBI .

4. JlaHbI BEKTOPHI a = (-5,9,8), b =(-31-2), € =(-810,-10). [IpoBepUTh — KOMIUTAaHAPHBI JIU OHU.

12 -1 2
2. PemuTh MaTpuuHOE ypaBHeHHE XB=A, eciu A:( J B:( j

Ecnu HeT, HaiiTh 00beM MapasuiesienuIea, MOCTPOEHHOro Ha BEKTOpax a,b,c.
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5. Haiitu yron mexay Bektopamu a=(1,—2-2) u b =(2,0,1).

YT1BepxkaeHo Ha 3aceaannu kadenpsl MareMatnku «_03» 05 2024 r., mporokon Ne 10

W.o. 3aB. kadenpoii H.B. Bacunbepa / /

MUWHHCTEPCTBO HAVKH U BBICILIET'O OBPA3OBAHNS POCCUICKON ®EEPALIMNA
®EJIEPAJILHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUYPEXXJIEHME BBICIIEI'O OBPA3OBAHUS
«MOCKOBCKUM MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHH NOJIUTEX)

®dakynbTeT 0a30BBIX KOMITCTCHIIHH, Kadenpa «Maremarukay
Hucuunnuna «JIuneitnas anreGpay»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIV BUIET

1. JluneitHas komOuHaIusa BeKTOpoB. basuc. KoopanHatel BekTopa.

12 -1
2. Boraucauts onpeaenuTens MaTpuibl C=A", ecim A={3 1 0.
011
4%, —2Xy +3Xg =12,
3. Pemmre cucremy ypaBHeHu# metonoM ['aycca < x +5x, —3x; =1,
2%y +3X%, —2X5 = 3.
4. Tlokasatb, 4TO BEKTOpHl M = (1,-12), n=(2,0,3), p=(-2-L1) 0Opa3yrT 0a3uc B IpOCTPaHCTBE.
5. Jlano oOmiee ypaBHenue npsiMmond  —2x+3y—-5=0. Hammcats: ypaBHEHHE NPSAMON C YTIIOBBIM KO-
3G PUIHEHTOM; YpaBHEHHUE MPSMON B OTPE3Kax; HOPMaIbHOE YpaBHEHHE MPSIMOI.

YTBepkeHo Ha 3aceaannu Kadeapsl MaTemMaTHku «_03» 05 2024 r., mporokoir Ne 10

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

J1J1s mpoBeIeHUsI MPOMEKYTOYHOT'O KOHTPOJISl 3HAHUH CTYIEHTOB B TUCTAHIIMOHHOM popmaTe
B pa3paboTaHHbIX Kadenpoii «MareMaTuka» OHJIAH-KypcaX UMEIOTCS UTOTOBBIE TECTHI.
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