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1.  Hexau, 3aga4u ¥ IJIaHUPYeMble Pe3yJbTaThl 00y4eHHs 10
TUCUHMILIAHE

K ocHOBHBIM yensim 0CBOCHUS AUCHUIUIMHBI «JIMHEHas aredpay cienyeT OTHECTH:

- BOCIIUTaHHE y CTYACHTOB OOIIei MaTeMaTH4eCKON KyJIbTYpBhI;

- IpuoOpeTeHre CTyIEHTaMHU IIIMPOKOT0 Kpyra MaTeMaTUYECKUX 3HaHUM, YMEHHUI U HaBbI-
KOB;

- pa3BHUTHE CHOCOOHOCTH CTYACHTOB K WHAYKTHBHOMY H JEAYKTHUBHOMY MBIIIJICHUIO
Hapsay ¢ pa3BUTHEM MaTEMaTUYECKON MHTYHIINH;

- YMEHHE CTYJICHTAMU Pa3BUBATh HABBIKU CAMOCTOSITEILHOTO U3yUEHHUs YUYCOHOU U Hayu-
HOH JINTEepaTyphbl, COAEPKALEH MATEMATUYECKUE CBEACHUS U PE3YJIbTATHI;

- IOJITOTOBKY CTY/ICHTOB K JICTEIILHOCTH B COOTBETCTBHH C KBATH(PUKAITMOHHOHN XapaKTe-
PHUCTHKOI OakaliaBpa 1o HalpaBJIeHHIO, B TOM 4ncie (POpMUPOBAHHE YMEHUH UCIIOIB30BAaTh OCBO-
€HHbIEC MaTEeMaTUYECKHE METO/IbI B TPOPECCUOHAITBHOU JIEATETLHOCTH.

- MOATOTOBKY BBICOKOKBAIU(UIIMPOBAHHBIX KaJIpPOB, BOCTPEOOBAHHBIX B YCIOBHIX UG-
pOBOIl TYpOYJIEHTHOCTH M BBICOKMX TEXHOJIOTHYECKUX PHUCKOB COBPEMEHHOU HU(PPOBON IKOHO-
MUKH.

K ocHOBHBIM 3a0auam 0CBOEHUS TUCHUIUTMHEI «JInHelHas anreOpay clielyeT OTHECTH:

- OCBOGHHUE CTY/JI€HTaMU OCHOBHBIX MOHITHIA, METOJ0B, POPMHUPYIOLINX OOIIYI0 MaTeMa-
TUYECKYIO IMOJrOTOBKY, HEOOXOAUMYIO JIJIsl YCIIEIIHOTO PEIICHUs TPUKIIAIHBIX 33/1a4;

- (hopmupoBaHue y cTyeHTa TpeOyemMoro Habopa KOMIETEHIIN, COOTBETCTBYIOIIUX €0
HaIPaBJICHUIO MOATOTOBKHA U 00ECIICUMBAIOIINX €T0 KOHKYPEHTOCTIOCOOHOCTh Ha PHIHKE TPY/a.

OOyuenue no nucuuivinHe «JIuHeiHas anreOpa» HampaBieHO Ha (hopMUpOBaHHME y 00ydvaro-
muxcs craenyomux komnereHuil B coorsercteun ¢ @I'OC 13.03.01 Temnmosneprerrka u Termio-
TexHHKa (YpOBEHb OakajlaBpuaTa), yTBEPXACHHBIM IpHKa3zoM MuHHCTepcTBa 00pa3oBaHUs U
Hayku Poccuiickoit ®enepannu ot 28.02.2018 Ne 143

Kox n HanMeHoBaHNe KOMIIETEHIIHIA NHaukaTopbl JOCTHKEHUS KOMIIe-
TeHIL MU

NOIIK-3.1. IIpuMeHsieT MaTeEMaTUYECKUHN all-

OIIK-3. CnocoGeH NprUMeHsATh COOTBETCTBY-

IOIUN (PU3MKO-MaTeMaTUYECKHi anmapar,
METO/Ibl aHAJIM3a U MOJEIIMPOBAHUS, TEOPETHU-
YECKOT0 U SKCIEPUMEHTAIBHOTO UCCIIEIOBA-
HUS TIPU pelIeHuH MpodeCCHOHATBHBIX 3a/1a4

napar uccieoBaHus QYHKIHUH, TMHEHHON
anreOpbl, U GepeHIINaTLHOIO U HHTETPaib-
HOTO UCUUCIICHHUS, PSIIOB, MU depeHuraib-
HBIX YpaBHEHHH, TEOPUU PYHKLUI KOMIUIEKC-
HOTO MEPEMEHHOT0, YHCIEHHBIX METOIOB;
NOIIK-3.2. TIpumeHnseT MmaTeMaTu4eCKuil
anmnapat TeOpHH (YHKIIMHA HECKOJIBKUX Tepe-
MEHHBIX, TEOPUU (PYHKLIUH KOMIUIEKCHOTO
MIEPEMEHHOTI0, TEOPUH PSA0B, TeOpUH nudde-
PEHLIMATBHBIX YPaBHEHUH;

HOIIK-3.3. [IpuMeHsieT MaTeMaTUYECKUM arl-
rapar TEOpUH BEPOATHOCTEN U MaTeMaTuye-
CKOM CTaTHUCTHUKHU,

NOIIK-3.4. IIpuMeHsieT MaTeEMaTUUECKUHN al-
napat 4UCJIEHHBIX METOIOB;

NOIIK-3.5. JleMoHCTpUpyeT MOHUMaHue (hu-
3MYECKUX SIBJICHUH U yMeeT IPUMEHATh PU3U-
YECKUE 3aKOHbI MEXAHUKH, MOJIEKYJISIPHON
(bu3uKu, TEPMOAMHAMUKY, SJIEKTPUIECTBA U
Mar"eTus3ma JUisi pelIeHHs] TUIIOBBIX 3a4a4;




NOIIK-3.6. JleMOHCTpUpPYET 3HaHUE DIIEMEH-
TapHBIX OCHOB ONTHKHU, KBAHTOBOW MEXaHUKH
Y aTOMHOM (PU3UKH;

HOIIK-3.7. JleMOHCTpUpYET TOHUMAHUE XU-
MHUYECKHUX ITPOLIECCOB

2. MecTo IMCHUIUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM POrpaMMbl

Jucuurnnuna oTHOCUTCA K oOs3aTenbHOM yacTu 6510ka bl: Monyns «Maremaruueckue u ecre-
CTBEHHO-HAyUYHbIe TUCIUILIMHBDY. E€ n3yueHue odbecreynBaeT u3yuyeHne TUCIUILINH:
B obsazamenvhoti vacmu:
MaTeMaTHYeCKU aHAIN3;
¢duzuka;
XUMHUS;
ANIEKTPOTEXHUKA U DJICKTPOHUKA,
TUAPOTa30qMHAMMUKA;
TEOpeTHUECKasi MEXaHHUKA;
SKOHOMHMKA U YIPaBIEHUE B SHEPTeTUKE;
nporpammHoe obecreueHne i TpohecCHOHaNbHON EeATeTbHOCTH B DHEPTETHYECKOM OT-
paciu.

3. CTpykTypa u cojepkaHue TUCHUILINHBI

OO0mias TpyJ0€MKOCTh JUCIUIUIMHBI COCTABIISIET 3 3a4eTHBIC eAMHUIIBI -108 yacos.

3.1. Buasl yueOHoii paGoThbl M TPY10€MKOCTh

3.1.1. Ounas ¢popma 00y4eHust

Ne i/m
Bup yueoHoii padoTsl Koawecrso Cemectp 1
4acoB
1 AyIMTOpHBIE 3aHATHS 48 48
B ToM gncie:

11. Jlekuun 16 16
12. CeMuHapcKue/PaKTHUECKUE 3aHSTUSI 32 32

13. JlaGopaTopHble 3aHATHS - -
2 CamocrosiTeibHast padoTa 60 60

3 IIpoMeskyTOUHasI aTTeCTALUS

3K3aMEH D )
Hroro 108 108




3.1.2. 3aounas ¢popma 00y4eHuUs

. KosmnuecTBo
Bun yueOHo# padoThi 4ACOB Cemectp 1
1 | AyauTropHble 3aHATHSA 16 16
B Tom uncne:

1.1 | Jlekuuu 6 6
1.2 | CemuHapcKue/IPaKTUUECKHUE 3aHATHS 10 10
1 | JlabopaTtopHble 3aHsTUS - -
2 | CamocTosiTesibHas paboTa 92 92

3 | lIpome:xkyTouHasi aTTecTanus
9K3aMeH €] €)
Hroro | 108 108

3.2. Temaruueckui IJIaH U3y4YeHUS TN CIUTIITHAHBI

Pasmemnién B mpunoxenuu 1 k pabodeit mporpamme.

3.3. Conepskanue pa3ies0B IUCHUNIHHBI

BBeaenue

Hpez[MeT, 3ala4i U COACPKaHNUC NUCIUIIINHBI. OCHOBHBIE TaIlbI Pa3BUTHA JUCHHUIIINHBI.
CprKTypa Kypca, €0 MECTO U pOJIb B ITIOATOTOBKE 6aI<aJ1aBpa, CBA3b C IPYTUMHU JUCHUILIIMHAMU.

Pa3nes 1. DiieMeHTHI JTMHEHHOI aaredpbl

Tema 1. MaTpuubl 1 onpeaeJuTe 4.

[Tonsatue matpuisl. Buasl matpui. [eiictBus Hag matpunamu. Onepanyy HaJ MaTpULIaMu
U ux cBoiicTBa. OrmpenenuTen, UX CBOWCTBAa U BbuucieHus. [loHaTHs MUHOpa U anreOpande-
CKOT0 JIoTIoNIHEHUs. PasnokeHue onpeaenuTesns o IeMeHTaM CTPOKU Wiu cTonona. Beraucie-
HUE OINPENEIUTENEH Pa3INYHOrO MOPSIKA.

OOpaTHas MaTpulla U AITOPUTM €€ BBIYUCIICHUS. DJIEMEHTAapHbIE NMPeoOpa3oBaHUs MaT-
puil. [IpuBenenne MaTpuilbl K IMaroHalbHOMY WM TpaneureBUIHOMY BUIy. MaTpuuHas ¢popma
3aMKCy CUCTEMBbI JINHEHHBIX alreOpandeckux ypaBHeHui. Panr maTpuusl.

Tema 2. Pemienne cucreM JTHHEHHBIX ajJredpanyecKux ypaBHeHHIA.

CucreMbl IMHEHHBIX alredpandeckux ypaBHEHHM, OCHOBHbIE MOHATHS. Pemienne cucrtem
JUHENHBIX ypaBHeHUN MeTogoM Kpamepa, meronoM oOpaTtHoi MaTpuilsl, MmetogoM ["aycca. Teo-
pema Kponekepa — Karnemu. Pemenne npon3BOJIbHBIX CUCTEM JIMHEMHBIX YPABHEHUN METOOM
I"aycca. Peienne ofTHOPOHBIX CHCTEM JINHEWHBIX ypaBHEHUHN. Kputepnii cynecTBOBaHUs HETPH-
BHAJIBHBIX PELIICHUN.

Pa3nes 2. DiieMeHTBI BeKTOPHOI ajredpbl

Tema 1. JIuneiinsle onepalyy Haj BEKTOPaMHU, UX CBOMCTBA. JIMHelHbIe KOMOMHAITNH BEK-
TOpOB. JIMHENHAs 3aBUCUMOCTb U HE3aBHCHUMOCTb BEKTOpOB. basuc cucrems! BEKTOpoB. Enun-
CTBEHHOCTb Pa3JIO’KEHUs BEeKTOpa Mo 6a3ucy. OpTOHOPMUPOBAaHHBIN Oa3uc.



Tema 2. CxansipHO€, BEKTOPHOE U CMEIIAHHOE MPOU3BEICHUS BEKTOPOB, UX CBOMCTBA. Y CIOBUSA
OpPTOTOHAJILHOCTH, KOJUTMHEAPHOCTH, KOMIIAHAPHOCTH BEKTOPOB. BhrIuncienre cKkaisipHOro, BEK-
TOPHOT'O U CMELIAHHOT'O IPOU3BEACHUM BEKTOPOB, 3aJaHHBIX KOOPJAUHATAMU B OPTOHOPMHUPOBAH-
HOM Oa3uce.

Tema 3. JIuneitnbsie nmpoctpancTBa. [lonsTre 6a3uca npocTpaHCTBAa TEOMETPUUECKHUX BEK-
TopoB. [IpeobpazoBanue MaTpuIlbl TMHEHHOT O OiepaTopa pu nepexoze ot 6asuca k 6azucy. Coo-
CTBEHHBIE 3HAYEHUS U COOCTBEHHbIE BEKTOPBI MATPHIIBI.

Pa3zgen 3. KoMiiekcHBIE YHC/Ia U MHOTOYJIEHBI

[TonsTne KOMIUIIEKCHOTO yncaa. POpMbl 3aUCH KOMIUIEKCHBIX YKcen. JleicTBUS Hal KOMIUIEKC-
HbIiMU uuciaamu. @opmyiia Myaspa. M3BinedeHne KOpHSA N-0H IOJOKUTEILHON CTEIIEHH U3 KOM-
IUIEKCHOTO yKcia. Paznoxenne MHOroueHa Ha MHOKUTeNn. OCHOBHAs TeOpeMa anreOpsbl.

Paznen 4. AHaMTHYECKAS TeOMETPHUSA

CucreMsl KoopAMHAT. JleKapTOBBI IPSAMOYTOJIbHBIE KOOPAUHATHI HA TNIOCKOCTH U B ITPOCTPAHCTBE.
ITomnsipHas cucrema KOOpAUHAT.

Tema 1. Ilpsimble ¥ MJIOCKOCTH

Paznuunble TUIIBI ypaBHEHUH IJIOCKOCTH U YPAaBHEHUH MPSIMOM (Ha IJIOCKOCTH U B IPOCTPAHCTBE).
Brruncnenue pacCTOSHUN MEXy IBYMS TOUYKaMHU, TOYKOM U IMIPSMON, TOUKOH U IIJIOCKOCTBIO.
Bolunicnienue paccTosHUS MEXAY CKPELMBAIOIIMMUCS IPSIMbIMHU.

Brruncnenue yriioB Mexy AByMs IPSMBIMH, IPSIMOU U INIOCKOCTBIO, IBYMSI IUIOCKOCTSIMH.
Tema 2. KpuBble 1 HOBEpXHOCTH BTOPOI0 MOPSAIKA

KpuBble BTOporo nopsijka, ux reOMETpUIECKUE CBOMCTBA U ypaBHeHNUs. [IpuBeeHre KpuBoii BTO-
pOTro nopsiiKa K KAHOHUYECKOMY BHTY.

YpaBHeHHUE MOBEPXHOCTH BTOPOro nopsiika. KaHoHnveckue ypaBHeHuUs cepsl, HUIMIICOU A, KO-
Hyca, TunepooIona, napadbosonaa.

3.4. Temaruka NpaKTHYECKUX 3aHATHH 1O JTUCHHUILINHE
«J/Inneitnasi anredpa»

3.4.1. Ounas ¢popma 00y4eHus

Ne 3ansTHs Tema 3ansTHA

1 Pazpnen 1. DiieMmeHTHI JIMHEHOM aJaredOpbl. MaTpuibl, 1eHCTBUS
HaJl MaTPULIAMHU.

) Onpenenureny, UX CBOWCTBA U BBIYUCIIEHHE. MaTpuyHas 3anuch
CHUCTEMBI JINHEWHBIX YPaBHEHUM.

3 OOpatHasi MaTpHIIA U ee BEIYUCICHHE.
CucreMbl TUHEHHBIX aNreOpanyecKux ypaBHEHHH, OCHOBHBIE I10-

4 HATHS U OlIpefiesieHus. Pelenne cucrteM TMHENHBIX ypaBHEHU N
meTooM Kpamepa, MeTo10M 00paTHOM MaTpHILbI

5 Pemenue cucreM MHENHBIX ypaBHeHUN MeToaoM [ 'aycca. Panr
matpuuel. Teopema Kponekepa — Kanemn.

6 Merton I'aycca B mpOM3BOJIBHBIX CHCTEMAX JUHEHHBIX YPABHEHUN.
OnHOpOIHBIE CUCTEMBI JIMHEWHBIX YPAaBHEHUH.

7 Paznen 2. DieMeHTHI BeKTOPHOM ajredpbl. BekTopsl. JInHew-
HBbIC Ollepalliy HaJ BEKTOpaMHU, UX CBOWCTBA. JIMHEWHOE Ipo-




CTPAHCTBO T€OMETPUUYECKUX BEKTOPOB. IIoHATHE NTMHEWHONW KOM-
OuHanuy BeKTOpOoB. JIMHENHHO He3aBUCHMBbIE U JIMHEMHO 3aBUCH-
MBI€ CHUCTEMBI BEKTOPOB.

[TonsTHe 6a3uca NpocTpaHCTBA FEOMETPUUECKUX BEKTOPOB. Koop-
IuHaThl BeKTOopa. OpTOHOpMUpOBaHHbIN 0a3uc. KomunHeapHOCTb,
OPTOrOHAJIBHOCTh M KOMIUIAHAPHOCTh BEKTOPOB.

CkansipHO€E IPOU3BEIEHNE BEKTOPOB U €r0 CBOMCTBA. Y CJIOBUE Op-
TOTOHAJIBHOCTH BEKTOPOB. BekTopHOE Mpon3BesieHre IByX BEKTO-
POB, €r0 CBOMCTBA. Y CIIOBHE KOJUIMHEAPHOCTH BEKTOPOB

10

CMmenianHoe MPOU3BEACHUE TPEX BEKTOPOB U €ro CBOMCTBA. Bbi-
qucIeHne 00beMa napaiesienuneia ¥ MipaMubl. Y CJI0BUE KOM-
IJIAHAPHOCTU BEKTOPOB. BhIuncieHne cKkaasipHOro, BEKTOPHOTO U
CMEIIaHHOTO MPOU3BEJCHUN BEKTOPOB, 3aIaHHBIX KOOPJAUHATAMU
B OPTOHOPMHPOBAaHHOM Oasuce.

11

Jluneitnsle nmpocTpancTBa. PasmepHocTh U 6a3uc TMHEWHOTO MPo-
CTpaHCTBA.

Martpuna nepexoaa ot 6asuca k 6asucy. [IpeobpazoBanue Koop-
JTUHAT BEKTOpa Mpu M3MeHeHuH Oa3uca. JIMHeiHble omeparopsl,
JeicTBUS ¢ IMHEUHbIMU oneparopaMu. CoOCTBEHHbIE BEKTOPBI U
cOOCTBEHHBIEC 3HAYCHUS] MATPUIIBI

12

Pazngen 3. KomiuiekcHble YHcJIa M MHOTOYJEeHBI MHOKECTBO
KOMILIEKCHBIX urcesl. DOpMbl 3aITMCH KOMIUICKCHBIX 4Hcell. Jlel-
CTBUA HAJd KOMIIJICKCHBIMU YW CJIAMMH. Pa?,J'IO)KeHI/Ie MHOI'O4JICHA HAa
MHO>KUTENH, OCHOBHAsI TEOpeEMa anre0psl

13

Pa3nen 4. AnHaqnTHyecKkasi reoMeTpus
CucreMsl koopauHaT. PaznuuHble TUIIBI YPaBHEHUN IUIOCKOCTH

14

PaznuuHble TUIBI ypaBHEHUH IPSIMOM Ha TNIOCKOCTH M B IPOCTPaH-
CTBE

15

B3aumHOe pacnonoxkeHue NpsSMbIX Ha MJIOCKOCTH M B IPOCTPaH-
cTBE. BrIuncieHue paccTosHUM MeX 1y AByMsI TOUKaMH, TOUYKOW U
npsiIMON. BbruMcieHne paccTOSHMS MEXKIY CKpEUIMBAIOLIMMUCS
npsMbIMU. B3auMHOe pacnosiokeHue IUIocKocTel. Brramcienne
PACCTOSIHUM MEXKAY TOUYKOU U INIOCKOCTBIO
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KpuBsie BTOpOro nopsjika X reoMeTpu4ecKrue CBOMCTBA. Y paBHe-
HUS dJUIMIICa, Tunepooisl, napadons OOmiee ypaBHEHHE KPUBOU
BTOpOro nopsaka. [Ipusenenre KpuBoi BTOPOro nopsjika K KaHo-
HU4YecKoMy Buay. IIoBepXHOCTH BTOpPOro MopsaKa

3.4.1. 3aounas ¢popma oOyueHust

Ne zaustus

Tema 3ansaTHA

1

Paznen 1. DiieMeHTHI JIMHETHOM ajaredOpbl. MaTpuibl, 1eHCTBUS
Haj MaTpuriamu. OnpeneauTenn, UX CBOMCTBA U BEIYHCIICHHE.

2

Pemenue cuctem TMHENHHBIX alreOpandyeckux ypaBHEHUN METo-
oM Kpamepa, metoioM oO6paTHO#M MaTpulibl, MeToioM ["aycca.

Pa3znen 2. DiieMeHTBI BeKTOPHOI airedpsbl. JIMHEiiHbIE oniepa-
UM HaJl BEKTOPAMH, X CBOMCTBA. BpIuncieHue ckaasipHoro,




BEKTOPHOT'O U CMEIIAHHOTO MPOU3BEACHUH BEKTOPOB. . Co0-
CTBEHHBIE BEKTOPbI U COOCTBEHHbBIE 3HAUEHHSI MATPULIBI

Paznen 3. KomniiekcHbIe Yncjia 1 MHOTOWIeHbI. JlelicTBUs Han
4 KOMILJIEKCHBEIMH 4uciIaMHd. Pa3zinokeHne MHOrOWwIeHa Ha MHOMKHU-
TEIN

Paznen 4. Anaaurudeckasi reomerpusi PaznuuHbie TUIIBI ypaB-
HEHUH IUIOCKOCTH M MPSIMOM HA IUIOCKOCTH W B MHPOCTPAHCTBE.
[Ipocreiimue 3agayu aHATUTUYECKON T€OMETpUU (BBIYKCIICHHE
PACCTOSIHUM U YTJIOB)

4. YuyeOHO-MeTOAHYECKOE H I/IH(l)OpMaIII/IOHHOe o0ecnevyeHue

4.1. HopmaruBnbie 1o0kyMeHTbI 4 'OCTb1

OI'OC 13.03.01. TemnosHepreTrka U TEIUIOTEXHUKA (YpOBEHb OakanaBpuara), yTBEPXKIACH
nprka3oM MuHuUcTepcTBa 00pa3zoBanus M Hayku Poccuiickoii ®@eneparmu ot 28.02.2018 Ne
143

AxkanemMuyeckuil yueOHBbIH 1aH 110 HanpasiieHuto moarotoBku: 13.03.01 Tennosuepreruka u
terioTexHuka. [Ipoduis: MHTENIeKTyanbHble TerioBble 3HeprocucreMsl. @opma 00ydeHus
— oyHas. 2023.

AkaneMuyeckuil yueOHBbIH 1aH 110 HanpasyieHuto noaroroBku: 13.03.01 TernosHepreTrka u
teriorexHuka. [Ipoduns: MHTENnnekTyanbHble TeIoBble SHeprocucreMsl. Gopma 00ydeHus
—3aoyHas. 2023.

Vka3 IIpesunenta Poccuiickoit @enepanuu ot 01.12.2016 Ne 642 «Crparerun HaydyHO-TEX-
HOJIOTM4eCKOTro pasBuths Poccuiickoit denepanumy.

[Tpuka3 MunucrepcTBa 06pa3zoBanus 1 Hayku Poccuiickoi deneparyu ot 23.08.2017 Ne 816
«O0 ytBepxknenuu [lopsiika mpUMEHEHUsT OpPraHU3aALUIMHU, OCYLIECTBISIIOIIMMU 00pa3oBa-
TEJIbHYIO JAEATENbHOCTb, 3JIEKTPOHHOI'0 00y4eHUs, TUCTAHLIMOHHBIX 00pa30BaTEeNIbHBIX TEXHO-
JIOTUH MpU peaan3aluu 00pa30BaTeIbHbIX IPOTPaMM).

4.2. OcHoBHaf JquTEpPaATypa

3abonorckuit B.C. Jlunelinas anrebpa u aHanuTH4ecKasi reoMeTpust (yueOHbIN KOMIUIEKC):
yuebHoe nocobue, 2-e uzn. Crep. M.: 3g-so UHOPA-M, 2022. 309 c. (Briciee ob6pa3zoBa-
Hue: OakanaBpuar).

Cupotuna U.K. Jluneitnas anre6pa u aHaTMTAYECKasi TEOMETPHS: MHTEPAKTUBHBINA KYypPC:
yaebHoe mocobue s By3oB. CII6, W3n-Bo Jlans, 2022. 180 c.

Kypc nekuuit no nuHelHoM anredpe U aHaTUTHYECKON reoMeTpun: yuebHoe nocoodue. // Kyn-
psasueB b.1O., Matsm B.U., [Tokazees B.B., Uepkecosa I'.B.. M.: MI'TY «MAMW», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. SnexTporHBIi pecypc. ]

4.3. JlomoJiHUTeIbHAS JTUTEPATYpa

Kpatkuit xypc BbICIIEH MaTeMaTHKH [DJIEKTPOHHBIN pecypc]: y4ebd. - DIeKTpoH. JaH. -
MockBa:  JamxkoB wu K, 2017. - 510 c. [Pexum  goctyma: URL:
https://e.lanbook.com/book/93522. - 3arn. ¢ skpana.] .

3y6xkoB B.I'., JIsaxosckuii B.A., Mapteinenko A.U., Munocues B.b., ITymkaps E.A. Kypc ma-
TEMAaTHUKH I TEXHUYCCKUX BBICIINX YueOHBIX 3aBenennil. Yactu 1-4. M.: MI'TY, 2012. 400
IK3.

Wnweun B.A., [To3nsk O.I'. Ananutudeckas reomerpusi. M.: Hayka. ['naB. pea-ust puzuko-ma-
TeM. JIuT-pbl, 1988. 224 c.
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http://lib.mami.ru/lib/content/elektronnyy-katalog
https://e.lanbook.com/book/93522

4. beknemuiues, [[.B. Pemenue 3amau u3 Kypca aHAIMTUYECKOW T€OMETPUU W JIMHEWHOW aj-
re0pbl [ DneKTpoHHBIN pecypc]: yued. mocodue - DnekTpoH. AaH. - Mocksa: @uzmatnut, 2014.
- 192 c. [Pesxxum noctyna: URL: https://e.lanbook.com/book/59632. - 3ari. ¢ axpana. ]

4.4. DueKTpoHHBbIEe 00pa3oBaTeIbHbIE PeCYPChI

[IpoBenenue 3aHATUN U aTTeCTallMi BOBMOXHO B IUCTAaHIIMOHHOM (opMaTe ¢ IPUMEHEHUEM CH-
CTeMBI TUCTAHIIMOHHOTO oOyueHus yHuBepcurera (CJO-LMS) Ha ocHOBe pa3paOOTaHHBIX Ka-
denpoii «MaTeMaTrka» 3JIEKTPOHHBIX oOpaszoBarelbHBIX pecypcoB (DOP) mo BceM pasznenam
MIPOTpamMMBl:.

Hassanue O0OP

Jluneiinas u BeKTOpHas anredpa
AHanuTuyeckasi FeOMETpHs
Jluneiinas anreOpa WM aHAJIUTH-
4eCcKas FeOMETPHsI

https://online.mospolytech.ru/course/view.php?id=3368
https://online.mospolytech.ru/local/crw/course.php?1d=2843
https://online.mospolytech.ru/course/view.php?id=462

Pa3zpaborannbie DOP BKII0YatOT TPEHUPOBOUHBIE U UTOTOBBIE TECTHI.
[Topsimok mpoBeaeHus: paboT B JUCTAaHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTJCIBHBIMU PACIIO-
PSOKEHUSIMU TIPOPEKTOPA 10 yueOHOM paboTe M/|ii EHTPOM y4eOHO-METOINIECKON paboTHI.

Kaxaplii cTyIeHT o0ecredeH WHAMBHIYyAIbHBIM HEOTPAHHMUYEHHBIM JIOCTYIIOM K AJICKTPOHHOU

OMOIMOTEKE MOCKOBCKOI'O ITOJIUTEXA

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

HHuTepHeT-pecypchl BKITIOYAIOT YIeOHO-METOIMUECKAE MaTepraibl B JJICKTPOHHOM BHJIE, MPE/-

CTaBJICHHbIE Ha caiiTe mospolytech.ru B pazaene: «LleHTp MaTreMaTH4ecKoro 0Opa3oBaHUs»

(http://mospolytech.ru/index.php?1d=4486,

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

[Tone3npie ya4eOHO-METOAMYECKHIE U MHPOPMAITMOHHBIC MaTePHAITBI IPEJICTABIICHBI Ha CaliTax:
http.//exponenta.ru, hitp://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB HH(DOPMATMOHHO-TEIICKOMMYHUKAMOHHON ceT « THTEepHET» JIsl OCBOCHUS

JUCLUIUIMHBL: www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JIneH3HOHHOE M CBOOOIHO PACNIPOCTPAHSIEMOE MPOTrPaAMMHOE

o0ecnieueHue
Ne| HaumenoBanue | Pazpadorunk I1O JocTynmHocTh Ccblika Ha Enunblii peectp
(mpaBoo0.1aga- (IMUEeH3UOHHOe, | POCCUIICKUX MPOrpamMMm st
TeJIb) cB0O0OHO pac- I9BM u B/l (mpu Ham4um)
NPOCTPaHsieMoe)
1 | Astra Linux | OO0 JIvuieH3noHHOE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_1d=9540
ACTPA" 36
2 | MoiiO¢uc OO0 "HOBBIE JIuuieH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase _1d=9433
TEXHOJIOT 1" 75
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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/
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

4.6. CoBpeMeHHbIe npodeccuoHaTIbHbIE 0a3bl JAHHBIX U HH()OPMAIMOHHBbIE CIIpPa-
BOYHbIE CHCTEMbI

Hepeqeﬂb PECYpPCOB CE€TH I/IHTepHeT, AOCTYIIHBIX JIfl OCBOCHHUA NUCHUIIJIMHBI:

HanmenoBanme Ccblika Ha pecypc JocTynHocTh

HNudopMaunoHHO-CTIPABOYHBbIE CHCTEMbI

HoctynHa B cetn UH-
https://stackoverflow.co
Stack Overflow / TEepHET 0e3 orpaHuye-
m
HUMN

Nudopmannonnsie pecypest Cetdt | http:/ www.consultant.ru | JloctymHo
Koncynprantlntoc

[Topran @enepanbHbIX rocynap-
CTBEHHBIX 00pa30BaTENbHBIX CTAH-
JIapTOB BhICHIETO 00pa30BaHUs

http://www.fgosvo.ru. HoctynHo

JIeKTPOHHO-0UOJINOTEYHbIEe CHCTEMbI

Jlanb https://e.lanbook.com/ Hocrynna B cetu Un-
TEepHET 0e3 orpaHuye-

HUU
IPR Books https://www.iprbookshop | Hoctynna B cetn Un-
.ru/ TEepHET 0e3 orpaHuye-

HUU

IIpogdeccnonanbHbie 6a3bl JAHHBIX

ba3za qaHHBIX Hay4YHON AIEKTPOH- http://www.elibrary.ru HoctymHo
HOM OMOIMOTEeKU

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | locTynHo

MoJIUTEeMaTHIecKas peepaTUBHO-
o6ubnunorpaduueckas u
HayKoMeTpuieckas (OubmuomeTpu-
yeckas) 6aza JaHHBIX

5. MaTepI/IaJIbHO-TeXHI/I‘leCKOE obecreueHue AUCHUIIJINHBI

MarepuanbHO — TeXHHYECKas 0a3a yHUBEpcUTeTa 00ecrieunBaeT MPOBEACHUE BCEX BUIOB
3aHATHH, IPEyCMOTPEHHBIX YUYE€OHBIM IJIAHOM, U COOTBETCTBYET ACHCTBYIOIUM CAHUTAPHBIM U
IIPOTUBONOXKAPHBIM MPAaBUIaM U HOPMaM.
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http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/

Kadenpa «Maremarnkay He pacnojaraeT COOCTBEHHBIM ayIMTOPHBIM (POHIOM U HCIOJb-
3yeT yueOHbIE ayAUTOPHH U3 001Iero (JOH/Ia YHHBEPCUTETA.
[Tpu HEOOXOMUMOCTH ISl IPOBEICHHS HHTEPAKTUBHBIX MPAKTHYECKUX 3aHATHH HCIOJb3Y-
FOTCSI KOMITBIOTEPHBIC KJIaCChl YHUBEPCHUTETA.

6. MeToanm4yecKue peKOMEHAAUN

6.1. MeToauyeckne peKOMeHAAIUM sl MPeNoAaBaTe/is 0 OPraHu3anuu ooyue-
HUSA

IIpexne Beero, cienyer oOpaTuTh BHUMAHUE CTYAEHTOB Ha TO, YTO IIPAKTUUYECKU BECH U3Y-
YyaeMbIil UMU MaTepHai He TpeOyeT KakoH-JIn0o crenuanbHOM (JOMOJTHUTEIbHOM) TOATOTOBKY U
BITOJTHE MOJKET OBITH YCIEIIHO U3Y4€H, €CIIH CTYJCHTHI OYIyT MOCEIaTh 3aHATHS, CBOCBPEMEHHO
BBINOJIHATH JOMAILIHUE 33/1aHUS U [I0JIb30BaThCs (IIPU HE0OXO0AUMOCTH ) CUCTEMOH IIIAHOBBIX KOH-
CyJbTalluil B TEUYEHUE KaKJOro ceMecTpa. Boieniue B Kypc MaTeMaTUKU pa3/ieibl SBISIOTCS
KJIACCUYECKHUMH, B TO 7K€ BPEMs OHU ITPAKTUYECKH OPUEHTUPOBAHBI, TAK KaK UMEIOT LIMPOKOE pac-
IIPOCTPAaHEHNUE I PEIICHUs Pa3HOTo poja 3a/1a4 BHYTPU CaMOW MaTeMaTHKU U MPUKIAIHBIX 3a-
Jad. FIX oCBOEHHE IOMOKET CTyIEHTaM JIOTMYECKH BEPHO, apryMEHTHPOBAHO M SICHO CTPOUTH
YCTHYIO ¥ IUCBMEHHYIO PeUb, YCIIEITHO IPUMEHITh HAaKOTUICHHBIE 3HAHUS B TPO(HECCHOHATLHON
JESATEIIBHOCTH.

Heo6xonnMmo ¢ camoro Hauana 3aHATHH PEKOMEH/I0BATh CTYACHTaM OCHOBHYIO U JIOTIOJI-
HUTEJIBHYIO JIMTEPATYPy, a B KOHLE CEMECTPA JaTh CIIMCOK BOIIPOCOB JJIS IOATOTOBKH K dK3aMEHY.

Ha mepBoM 3aHSATHH 1O JUCHUIUIMHE CIIETyeT 0053aTeIbHO MPOMH(POPMUPOBATH CTY ICH-
TOB 0 BHJIE U (hOpMe MPOMEKYTOUHOM aTTECTalluy 110 TUCLUIIIIMHE, CPOKAX €€ IPOBEICHUS,
YCIIOBUSIX JIOMYCKA K MPOMEKYTOYHOM aTTeCTallMH, IPUMEHSIEMBIX BUAAX MPOMEKYTOUYHOTO KOH-
TPOJISL.

N3noxxeHne TEOpeTHYEeCKOro MaTepuaia JOJKHO CONPOBOXKAATHCA WIUIIOCTPATUBHBIMU
IpUMepaMu, TIIATEILHO OTOOpaHHBIMH PEnoaBaTeiIeM TaK, YTOObI TEXHUYECKUE TPYAHOCTU U
BBIKJIQ/IKH [P PEIIEHUH 331a4d HE OTBJIEKAJIM OT IJIaBHOTO: OCMBICIEHMSI €U U CYTH IPUMEHS-
eMbIX MeTo0B. ClielyeT Bcerza yKa3blBaTh IIPUMEPHI IPAKTUUECKOTO IPUMEHEHUS PACCMOTPEH-
HBIX Ha 3aHATHSIX YpPaBHEHUU U GOpMYIL.

[IpakTHyeckue 3aHATHS AOJDKHBI ObITh OPraHM30BaHBI MpenoaBaTeaeM TaKuM 00pa3oM,
YTOOBI OCTABAJIOCH BPEMsI Ha MEPHUOJUYECKOE BBIMOJHEHHE CTYIEHTaMU HEOONbIION caMOCTOs-
TEJIbHOM padOoThI B ay TUTOPUHU JJIsl IPOBEPKU YCBOCHHUS U3JI0KEHHOT0 MaTepHaa.

[IpenonaBaTenp, BeqyIUi IpaKTUUECKHE 3aHATHS, JOKEH COIIaCOBBIBATh yUeOHO-TeMa-
TUYECKUH TJIaH 3aHATUH C JIEKTOPOM, UCTIOJIb30BATh €IMHYIO CUCTEMY 0003HaUEHU.

[IpenogaBatento ciaenyeT 10OMBATHCSI CUCTEMAaTHYECKONM HENPEPBIBHON pabOThI CTYAEH-
TOB B TEUCHHE CEMECTPa, HEOOXOMMO BBISBIISATH CHIIBHBIX CTY/I€HTOB M MPUBIIEKATh UX K HAYYHOU
paboTe, K y4acTHIO B pa3HOT0 po/jia OJIMMITMAaZaxX U KOHKypcax.

CTyneHT IOJKEH OLlyllaTh 3aMHTEPECOBAHHOCTD MPENOJABaTeNsl B JOCTH)KEHUN KOHEY-
HOTO pe3yJsibTaTa: B NMPUOOPETEHHH OOYYaIOLIUMUCS TMPOUYHBIX 3HAHUM, YMEHHH W BiaJeHUs
HaKOIJICHHOM nH(popMaImeit s peleHus 3a1a4 B IpopecCHOHATBHON AeATeIbHOCTH.

6.1.1. O06pa3oBaTesibHbIE TEXHOJIOTHHI

Bo3M0KHO MTpoBeicHNE 3aHATHIA U aTTECTAIMi B TMUCTAHIIMOHHOM (popMaTe ¢ MPUMEHEHUEM CH-
CTeMBbl TUCTaHIMOHHOTO oOyueHus yHuBepcurera (CAO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
dbenpoit «kMaTtemaTrka» 3JIEKTPOHHBIX 00pazoBaTesbHbIX pecypcoB (JOP) (cm. m.4.4).

[Topsimox mpoBeeHs padoT B AUCTAHIIMOHHOM (hopMaTe yCTaHABIUBACTCS OT/ICIHHBIMU PACIIO-
PSKEHUSIMH IPOPEKTOPA MO YUeOHOM paboTe W/ UK IIEHTPOM Y4eOHO-METOANYECKON paboTHI.

6.2. MeTozmquKne YKazaHus 1Jist Oﬁy‘lalOIl.[I/lXCﬂ 10 0OCBOCHHUIO
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AU CIHUITITTHHBI
Pa3nes: 3j1eMeHTHI JIMHEHOM aaredpsbl

Martpuusl u onpeneaurtean. I[Ipexnae Bcero, CTy€HT AOJKEH MOHAThH, YTO MaTpULIA —
9T0 Tabauua yucen (mpudyeM 3Ta Tabauia MOXKeT UMETh OJIMHAKOBOE YUCIJIO CTPOK U CTOJIOLOB, a
MOJKET OBITh U IPSIMOYTOJIBHO ), @ OIIPEJIEIUTEIb- 3TO YUCIIO, 3alIChIBAEMOE B BUE KBaIpaTHON
TaOJIMIIBI, TO €CTh ONPEAEIUTENN CYILIECTBYIOT TOJIBKO Y KBaPaTHBIX MaTpPULL.

Craenyer oOpaTuth 0c000€ BHUMAaHUE HA ONEPAIII0 YMHOKEHUS MPSMOYTOJIBHBIX MaTPHUI]
U MOHATh, KAKUM I10JIy4aeTcsl MOPAJOK MAaTpULbl — Ipou3BeneHusl. OCOOEHHOCTh MaTpUI] TaKXKe
COCTOUT B TOM, YTO IIPOHU3BEICHUE MAaTPUIl HE IEPECTAHOBOYHO, TO ecThb AB # BA .Cnenyer 00s-
3aTeJIbHO YOEIUThCS B 3TOM, PELIMB COOTBETCTBYIOIINE 3a1aUH.

BaxxupiM sBisieTcst oHATHE 00paTHOW Marpuibl. Hano 3HaTh yciaoBHE CyllecTBOBAaHUS
00paTHOW MaTpULbI U AITOPUTM ee nocTpoeHus. [locne ee BbIuMCIIEHUs 1es1ecoo0pas3Ho JienaTh

NPOBEPKY NPABUILHOCTH PELIeHHs, BLITIONHUB ONepaluio yMHoKeHuss A~ A = E (1okHa noiy-
YUTHCA €IMHUYHAS MATPHUIIA)

[Ipu u3ydeHuun onpenenurenei Halo0 YeTKO YCBOUTH MOHATUS MHUHOPA, alre0pandecKoro
JIOTIOJIHEHU S, 3HaTh MHOTOYHCIICHHBIE CBOMCTBA orpeaenutens. s OCBOCHHUS TEXHUKH BBHIYHC-
JICHUS OTpeAeNuTeNel 1eaecoodpa3Ho, BEIOpaB MPOU3BOIBHBIN ONMPENETUTENh BbIIIE TPETHETO
MOPSIIKA, PACKPBITh €r0 Pa3IMIHBIMU CIIOCOOAMU, IPUMEHSS PA3JIOKCHHE W TI0 CTPOKAM U I10
cron6uam. OOparute BHUMaHKE, KaKHue CTPOKH (CTOJIOIBI) IPEANOUTUTEIbHEE BEIOUPATh /TSl pac-
KPBITHS OTIPEACITUTEIIS, 9TOOBI yIIPOCTHTH €ro BhraucieHue. Oco0eHHO 3 (HEKTHBHO BHIYHCIICHHE
OTIpEACIUTEINSI C TIOMOIIBIO AIEMEHTAPHBIX MPeoOpa3oBaHui, MPUBOIAIIMX €r0 K TPEYrOJIbHOMY
BU]TY.

[Ipu uzydyeHuu pernieHuit cucTeM JIMHEHHBIX anredpanyeckux ypaBHenuit (CJIAY) obpa-
THUTE BHUMAaHHE, TIPEXK]IC BCETO, HA MOHSTHE PEIICHHS CUCTEMBI U YCIOBHS CYIIIECTBOBAHUS PEIIIe-
HU B 3aBUCHUMOCTHU OT COOTHOIIEHUS MEXIY PAaHTOM MaTpHIlbl, PAHTOM PAaCIIMPEHHON MaTpPHUIIbI
CHUCTEMBI M YMCJIOM HEU3BECTHBIX U ypaBHeHUH. OOpaTtuTe BHUMaHUE HA YCIOBHUS MPUMEHEHUS
dopmyn Kpamepa u merona obpaTHoi MaTpuilbl. BHUMaTeNnbHO pa3depuTe MPUMEPHI pelIeHHs
MPOU3BOJILHBIX CHUCTEM JIMHEHWHBIX alre0pandeckux ypaBHEHUN mMeTosioM ['aycca (BBeneHue Oa-
3UCHBIX U CBOOOIHBIX MEPEMEHHBIX ).

Pa3nesi: DieMeHThI BEeKTOPHOM aaredpnl

[Ipu n3ydeHnn naHHOW T€Mbl OOpaTUTE BHUMaHWE Ha JHHEWHbBIE ONepaliy HaJ BEKTO-
paMu, Ha TIOHSTHUS IMHEWHON HE3aBUCUMOCTH M JIMHEITHOM 3aBUCUMOCTH BEKTOPOB, Ha hyHIaMEH-
TajabHOE MOHATHE 0a3Kca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMUPOBAHHOTO 0a3uca), Ha pasio-
JKEHHE BEKTOpa 1o 6a3ucy.

3HaTh onpeeNeHrne, FEOMETPUUECKHUE CBOMCTBA CKAJISIPHOT'O, BEKTOPHOT'O U CMEIIAHHOTO
MIPOU3BENICHUS BEKTOPOB, (POPMYJIBI JUIsl KX BHIYHCICHUS B BEKTOPHOW U B KOOPIUHATHOU (opMme.
O0s13aTeNbHO 3HATH M YMETh MPOBEPSITH YCIOBUSI OPTOTOHAILHOCTH, KOJUTMHEAPHOCTH U KOMILIA-
HapHOCTH BEKTOPOB.

Pa3jiesn: koMIUIEKCHBIE YHCJIA H MHOTOYJIEHBI

B sToM paznene, npexe Bcero, HaJl0 MOHSATh, YTO KOMILIEKCHOE YHCIIO SIBUJIOCH PACILIU-
pEHHEM TIOHSTUS JICWCTBUTEIBHBIX YHCEN, 3HATH OMpEeNIeHne U TpU (POPMBI 3aIHCH KOMILIEKC-
HOro yucia (anredpanyeckyro, TPUrOHOMETPUYECKYIO U MOKA3aTeNIbHYI0), FEOMETPUUYECKYIO UH-
TEepPIPETALNI0 KOMIIJIEKCHOTO YUCIIA U B3aMMHO-OJHO3HAYHOE COOTBETCTBUE MEXKTY MHOKECTBOM
KOMILIEKCHBIX YHCETT 1 MHOXKECTBOM TOUEK KOMIUIEKCHOM IUIOCKOCTH. 3HATh (opmyiy Ditnepa.
KomruiekcHbie 9mciia MOKHO M300paxaTh C TIOMOIIBbI0 BEKTOPOB HAa KOMITJIEKCHOM TUIOCKOCTH.
[ToaTOMY Omepanuu CJI0KEHUS U BEBIYUTAHHS KOMIUIEKCHBIX YHCENI MOTYT OBITh CBEJCHBI K OTIepa-
UM CIIOKEHHS M BBIUUTAHUSI COOTBETCTBYIOIIUX BEKTOPOB.

Hazo 3HaTh 1 yMeTh BBINIOJIHATH ONEpAaIi YMHOXKEHUS, EJICHUS, BO3BECHHUS B ITOJIOXKH-
TENbHYIO CTENEHh KOMILUIEKCHBIX YHCEN, 3alIMCAHHBIX B TPUTOHOMETPUUYECKON (popme, u3Biede-
HUS KOPHS N-OM CTETIEHH W3 KOMIUIEKCHOTO YHCIa.
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Crnemyer oOpaTHUTh BHUMAaHUE HA TO, YTO MHOXKECTBO KOMIUIEKCHBIX YHCEN SIBIISCTCS 3a-
MKHYTBIM, TO €CTh JIF00ast anreOpandeckas onepamusi HaJl KOMIUIEKCHBIMY YUCIaMH HE BBIBOJIUT
3a TIpeIeITbl 00JIACTH KOMIUICKCHBIX YHCEIL.

Hano 3HaTh pa3nuvHbie BUABI PA3JI0KCHIS] MHOTOWICHA HA MHOKUTENH JIJIS CIIy4aeB, KO-
IJla cpelli KOpHEeW MHOTOYWICHa MOTYT OBITh KpaTHbIC, KOMILJICKCHBIC KOPHU. JTH CBEACHUS Oy IyT
UCIIOJIb30BAThCS, HAMPUMEP, B MHTETPAIILHOM HCYHCICHUU TMPU BBIYMCICHUU WHTETPAIOB OT
JPOOHO-PAMOHATILHBIX (DYHKIIHIA, IPU PEUICHUU JIMHEHHBIX OJHOPOIHBIX MU PEpEHIINATHHBIX
YPaBHEHUU N-TO MOPSJIKA C TOCTOSTHHBIMU KOAPPUITUCHTAMH.

Pazgesn: Anaauruyeckasi reoMeTpust

[Tpu n3ydeHNH aHATUTUIECKON T€OMETPUU CIICIYET, MPEXK/IC BCETO, MOHATh, YTO €€ 3a/1a4eil  sB-
JSIeTCsl M3YYCHUE TEOMETPUICCKUX O0BEKTOB MPH OMOIIY aHATUTHYECKUX METOJIOB areOpbl U
MaTEeMaTHYECKOTO aHan3a. B 0OCHOBE TaKOTO MOJIX0/1a JISKUT METO/ KOOPJMHAT, BIIEPBBIC CHCTE-
MaTH4YecKH puMeHeHHbI P. Jlekaprom. OCHOBHBIE TIOHSTHS T€OMETPHH (TOYKA, IPsSIMasi, TIOC-
KOCTh) SIBIITFOTCSI HEOTIPEACIIEMbIMH, U JJI UX OMHCAHUS MPUMEHSICTCS aKCHOMATHYSCKHA Me-
TO/I, TO3BOJISIOIINN YCTAHOBUTH B3aMMHO OJTHO3HAYHOE COOTBETCTBUE MEXK/Ly MHO)KECTBOM TOYCK
MPSIMOM U MHOXKECTBOM JICHCTBUTEILHBIX YHCET M, TAKUM 00pa30oM, BBECTH CUCTEMY KOOPIUHAT.
Hamo yeTko ycBOUTh pa3inyHbie GOpMbI ypaBHEHHA MPSIMOI U TUIOCKOCTH YMETh NIEPEXOAUTh OT
oJHO# (opMmbI K apyroi. CiemyeT OCMBICIHTD U YCIEITHO MPUMEHSTh PEIICHUS KIACCHYSCKHUX
3a]]auy aHAIUTUYECKON T'€OMETPHH O B3aWUMHOM PACIOJIOKCHUU TMPSAMBIX U IUIOCKOCTEH, YMETh
OTIPEICIISATE YTl U PACCTOSIHUS MEXKY Pa3IUIHBIMU T€OMETPUICCKIMH OObEKTaAMH.

OTMeTuM B 3aKIIIOYCHHUE, YTO YCICIIHOE U3YUYCHUE TUCIMIUIMHBI « JInHelHas anreOpay,
nproOpeTeHNe HeOOXOIUMBIX KOMITETSHITNH, YMEHHI U HABBIKOB BJIAJICHUSI MATEMAaTUICCKHIM all-
naparoM TpeOyeT OT CTYJAEHTOB OOJBIION caMOCTOATENbHOM paboThl. OOpaTUTe BHUMAHUE, YTO
KOJIMYECTBO YacOB, OTBOAMMBIX Ha CAMOCTOSITEIILHYIO pa0OTy B COOTBETCTBUU C yU4COHBIM TLIA-
HOM, OOJIBIIIE YHCIIa YaCOB, OTBOAMMBIX Ha BCE BUJIbI Ay TIUTOPHBIX 3aHATHH.

7. ®OH/ OLIEHOYHBIX CPEACTB

@DoH/ OLICHOUHBIX CpeACTB NpeacTanieH B [lpunoxenun 2 k paboueil mporpamMme U BKJIHOYAET
pa3ienst:

1. MeTo/ibl KOHTPOJISL M OLICHUBAHUS PE3yJIbTaTOB 00YUEHUs

2 llIxana u KpUTEpUU OLIEHUBAHUS PE3YyJIbTATOB O0yUEHHUS

3. OueHouHsbIE CpeCTBA

3.1. Texymuii KOHTPOJIb

3.2. [IpomexyTo4Has aTTecTarus
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Ilpunosicenue 1

1. TeMaTn4ecKkuii JIaH JUCUUILINHBI «/IMHelHasA ajaredOpa» Mo HANPaABJIEHUIO MOATOTOBKH

13.03.01 TenJio3HepreTuKa U TEIJIOTEXHUKA

[Ipoduns

I/IHTeJIJIeKTyaJIbHLIe TEIJOBbLIC JHEPIrOCUCTEMBI

(0axanasp)

Ouynas ¢popma 00yueHust
I'ox natopa 2023/2024

Buabl yueOHoii padoThl,

BKJIIOYAsSE CAMOCTOSITEILHYIO Bujib1 caMocTosTe b Ol padorer | POPMBI
o, arrecra-
5 = padoTy CTYyIeHTOB, CryaenroB un
Pasznen E S 11
)
3 = U TPYAOEMKOCTh B Yacax
n/n CP | KC
J | II/C | JIad C P K.P. | K.IL. | PTP | Pedepar | K/p | O | 3
IlepBblii cemecTp
Pa3nes 1. DiieMeHTHI TUHEHHOM aJI-
1.1 | redpbl Matpuisl, AelicTBUS HaJ MaTpu- 1 3 2 2 3
aMH.
Onpenenurenyu, UX CBOMCTBA M BBIYMCIIE-
HUe. MaTpuyHasi 3anuch CHUCTEMBI JIMHEH-
1.2 ] hpx . 1 4 2 3 +
YPaBHEHHUH.
Bouinaua 3aganauii PI'P Ne 1 o quHeiinoi
ajareope .
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1.3

OOparHas MaTpulia U ee Bblunucienue. Mar-
pUYHAS 3allUCh CHCTEMbI JIMHCHHBIX ypaB-
HEHHI.

1.4

CucTeMbl TUHEHHBIX aITreOpanvdecKux
ypaBHEHU, OCHOBHBIE MTOHITHS U OMpe/ie-
JeHus. Perenue cucteM JUHEUHBIX ypaB-
HeHu MmetogoM Kpamepa, Mmetogom oOpart-
HOW MaTPHUIIbI

1.5

Pemenne cucrem IMHENHBIX YPaBHEHUN
MeronoM ['aycca. Panr marpuusl. Teo-
pema Kponekepa — Kanesu.

1.6

Merop 'aycca B IpOH3BOJIBHBIX CUCTEMAX
JUHENUHBIX ypaBHEeHUNH. OqHOPOAHBIE CU-
CTEMBI JINHEWHBIX YPAaBHEHHM.
CamocrositenbHas padora Nel B ayauro-
PMH 10 JIMHEHHOM anredpe

1.7

Pa3nea 2. Bextopsl. JIuHeliHbIE onepanuu
HaJl BEKTOpaMH, MX CBOWCTBA. JIMHEHHbIE
KOMOHMHAIMKU BEKTOPOB. JIMHEWHO He3aBU-
CHUMBIE W JHWHECWHO 3aBHCHMEIC CHCTEMEI
BEKTOPOB.

Brinauya 3aganuii PI'P Ne2 no BekTopHO#
ajreope.

1.8

[Tonsitue Gasuca. KoopauwHaThl BEKTOpA.
KonnuaeapHOCTh, OPTOTOHATBHOCTD U KOM-
MJIAHAPHOCTHh BEKTOPOB.

10
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1.9

CkansipHOE NMPOU3BEACHUE BEKTOPOB U €T0
CBOMCTBA. BekTopHOE NpOU3BENCHUE ABYX
BEKTOPOB, Er0 CBOMCTBA.

11

1.10

CMmemnraHHOe IPOU3BE/IEHUE TPEX BEKTOPOB
U ero cpoiictBa. Briuucienue odbema ma-
paienenumneaa. YclIOBUE KOJUIMHEAPHO-
CTH, OPTOTOHATBHOCTH ¥ KOMILJIAHAPHOCTH
BEKTOpPOB. OpPTOHOPMUPOBAHHBIN Oa3uc.
Breruncnenue CKaasipHOTO, BEKTOPHOTO U
CMEIIIaHHOTO MPOU3BEICHUN BEKTOPOB, 3a-
JTAHHBIX KOOPJWHATAMH B OPTOHOPMHPO-
BaHHOM Oa3wce.

CamocrosiTeibHast padora Ne 2 B ayauTo-
pHYH 110 BEKTOPHOIi ajredpe

12

JIuneitnpie pocTpaHcTBa. PazmepHOCTh U
0a3uc IMHEHHOTO MPOCTPAHCTBA.

Marpuna nepexona ot 0aszuca Kk 0asucy
npeoOpazoBaHre KOOPAWHAT BEKTOpa IpH
n3MeHeHuu 6as3uca. CoOCTBEHHbIE BEKTOPHI
U COOCTBEHHBIE 3HAUEHUs JIMHEHHOTO oIe-
paropa.

13

1.12

Pa3znen 3. KommjiekcHble Yncjia H MHO-
rowieHbl MHOKECTBO KOMINUIEKCHBIX 4YH-
cen. @opMbl 3aKMCH KOMITJIEKCHBIX YHCElL.
Onepanuu HajJ KOMIUIEKCHBIMH YHCIAMU.
PaznoxeHyne MHOroujieHa Ha MHOXKHTEIH
OCHOBHas Teopema anreopsl

14

1.13

Pasznen 4. AnanuTuyeckasi reoMeTpust
CucreMbl koopauHatr. Pa3nnuHble THIIBI
YpPaBHEHUH IJIOCKOCTH

15
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Boinaua 3agauuid PI'P Ne3 mo amaaurTn-
yecKO reoMeTpuu

1.14

PasnuuHble THUNBI ypaBHEHUN MpsSMOM Ha
IIJIOCKOCTH U B IIPOCTPAHCTBE

16

1.15

B3anmHoe pacniosioxkeHue npsMbIX Ha IJ10C-
KOCTHU U B IpocTpaHcTBe. Briuncnenue pac-
CTOSIHUM MEXy JBYMsI TOUKAMH, TOUKOU U
IpsIMOM.. B3auMHOE pacrnosioKeHue IUIoc-
KocTeill. BpIunciieHHe paccTOSSHUN MEXIy
TOYKOM U TJIOCKOCTBIO

CamocrositesbHast padora Ne 3 B ayauro-
PHH 110 AHAJIUTHYECKON reOMeTPpHH

17

1.16

Kpussie BTOporo nopsijika Ux reoMeTpude-
CKHE€ CBOICTBa. YpaBHEHHUS OJIUIMIICA, TH-
nepOosbl, mapabonsl OOiiee ypaBHEHHE
KpUBOW BTOporo mopsjaka. IlpuBencHue
KPUBBIX BTOPOTO TMOpSIKAa K KaHOHWYE-
ckoMmy Buy. [loBepXHOCTH BTOpPOro TO-
psaKa

18

dopma aTTecTanuu

19-
21

Bcero yacoB nmo gucouninge

16

32

60

PI'P

cam
pao.
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2. TemaTn4yeckuii IVIaH JUCUMILINHBI «/IMHeilHAsA anredpay» 1Mo HANPABJIECHUIO NOATOTOBKHU
13.03.01 Tenjio3HepreTuKa U TEIVIOTEXHUKA

[Ipoduns
I/IHTeJIJIeKTyaJIbHLIe TEIJOBbLIC JHEPIrOCUCTEMBI
(0axanasp)
3aounas ¢popma o0OyueHus
I'ox naGopa 2023/2024
s | &g Dt | cpasons | PP
5 - £ yio paéory Wb CAMOCTOSITEbHOM paboTel |
n/n Paznen s 5 § CTY/IeHTOB, M TPY/10€MKOCTb B CtyneHToB n
8 g = qacax
= | I/C | J1a6 | CPC [ KCP | K.P. | K.IL | PTP | Pedpepar | K/p | 3 | 3
IlepBblii cemecTp
O0630p Tem, n3yuyaembix B pasaeie 1. Jin-
HellHas ajreopa.
1 Marpuisl, 1€CTBUS HAJ MaTPULIAMH. 2 14
Ornpenenurenu, UX CBOMCTBA U BbIYUCIIE- 1
Hue. Penienus cucTeM JTMHEWHBIX ypaBHE-
HUM.
0630p 3anay, Bxoasmmx B PI'P No 1.
2 Brinaya 3axanuii nepsoro 3tana PI'P 1 4 14 +
Nel.
O030p Tem, n3y4yaembIxX B pa3jiee 2.
DJIeMeHTbI BEKTOPHOIi ajredpbl
Jlunelinple onepanuu HaJl BEKTOPaMH.
3 | CkaysipHO€, BEKTOPHOE U CMEIIAHHOE TTPO- 1 2 14

M3BEACHUSI BEKTOPOB, X CBOMCTBA. Y CII0-
BUSI OPTOTOHAIBHOCTH, KOJUTMHEAPHOCTH,
KOMILJIAHAPHOCTH BEKTOPOB.
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00630p 3agay, Bxoasmmx B PI'P No 2.
Brigaua zapanmii PI'P Ne2.

14

O030p 3a1a4, M3yuyaeMbIX B pasaedie 3.
JleiicTBUSL HaJ KOMILUIEKCHBIMHM YHCIIAMHU.
Paznoskenne MHOrouieHa Ha MHOMKHTEIIH.
OcHoBHas TeopeMa anredpbl

O0630p Tem, u3yuaembIX B pazjaese 4. AHa-
JIMTHYECKas reoMeTpHs

Paznuunble TUIIBI YPaBHEHUN IIJIOCKOCTH U
npsiMoi. B3auMHOe paconokeHue nIpsMbIX
Ha IUNIOCKOCTH U B IIPOCTPaHCTBE. Boruuncie-
HUE PaCCTOSHUN MEXKIY TOYKON M IUIOCKO-
CTBIO, TOUKOU U IipsiMoii. KpuBble u moBepx-
HOCTH BTOPOT'O NOPsAKa

14

O0630p 3a1a4, M3yuyaeMbIX B pasaedie 3.
Bruigaua 3aganuii PI'P Ne3

14

®opma aTTecTaluu

21

Bcero yacoB mo jucuMIInHe

10

92

PI'P
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Ilpunoscenue 2

®OH/I OHEHOYHbLIX CPEJICTB
MO JUCUMUILINHE

«/Iuneitnas ajareopa»

Hanpasnenue noaroroku: 13.03.01 «TenmosHepreTrka U TEIIOTEXHUKAY.
[Tpoduns: «HTEIEKTYaIbHBIE TETIOBBIC YHEPTOCUCTEMBD».
®opMmbl 00yUEHHUS: OUHAS, 3a04UHAS.

Kadenpa: «Matemarukar

1. MeToabl KOHTPOJISAA ¥ OlleHUBAHUS Pe3yJIbTATOB 00y4YeHUs

JI71st KOHTPOJIS YCTIEBAEMOCTH M KAY€CTBA OCBOCHHS IUCIIUIUIMHBI HACTOSIIECH MPOTpaMMOi
MIPETYCMOTPEHBI CISAYIOIINE BUIBI KOHTPOJIS:
- KOHTPOJIb TeKYLIEH ycreBaeMOoCTH (TEKYIIUil KOHTPOIIb);
- IPOMEXKYTOYHAS aTTeCTalus (9K3aMeH).

2. lllkajia 1 KpUTEPUH OLICHUBAHUS Pe3yJIbTATOB 00yYCHHUSA
dopma NPOMeKYTOYHOI aTTeCTANNNU: IK3aMeH

HpOMC)KYTOLIHaH aTTeCTanusa o6yqa}0mnx0ﬂ B (bopMe 9K3aMCHa NPOBOJUTCS IO pE3yJibTaTaM
BBITIOJTHCHU S BCEX BUIOB yqe6H0171 pa60TBI, npeaAyCMOTPCHHBIX y‘le6HLIM IUTAHOM IO JAHHOM JHUCIIH-
IJIMHE, IPpU 3TOM YYUTBIBAKOTCA PE3YJIbTAThl TCKYLICTO KOHTPOJIA YCIICBACMOCTH B TCUCHUC CC-
MECTpa. OHCHKa CTCIICHU OOCTHUIXKCHUA O6y‘{aIOH_II/IMI/IC$I IUIaHUPYEMBIX pE3yJIbTATOB o6yquH${ Io
AUCHUIIIIMHE ITPOBOAUTCA MPCTIOAABATCIIEM, BEAYIIUM 3aHATHA 110 JUCHUIITIMHE METOJA0OM JKCIICPT-
HOM oneHkH. Ilo uroram HpOMeX(YTOHHOﬁ aTTeCTalliuy 110 AUCHUIIIIMHE BBICTABJIACTCA OLCHKA «OT-
JIAYHO», «X0pPOoII0», «YAOBJICTBOPUTCIIBHO» HIJIN KHECYAOBJICTBOPHUTCILHO)).

Ixana oueHUBaAHUA Onucanue

BrinonHeHsl Bce o0si3aTesibHbIe YCJI0BHSI MOATOTOBKM CTY-
JAeHTa K NPOMEKYTOYHOH aTTecTalMU, IPETyCMOTPEHHBIE
nporpaMMoil quciUIUIMHbL. CTyAE€HT JAEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUH, HABBIKOB [TOKA3aTeNsM, IPUBEJCHHBIM B
OTan4HO TabynLax, onepupyeT NpUOOPETEHHBIMU 3HAHUSIMHU, YMEHUSIMH,
HaBbIKaMU, PUMEHSET UX B CUTyal[UsX MOBBIILIEHHOW CIOXHO-
ctu. Ilpm sToM MoOryt OBITH NONYILIEHBl HE3HAUYUTEIbHBIC
OLIMOKH, HETOYHOCTH, 3aTPyIHEHHs MpPU MEepPeHOoce 3HAHUHU U
YMEHMI Ha HOBBIE, HECTAHIAPTHHIE 3a1aUH.

BeinonHeHsl Bce o0si3aTesIbHbIE YCJA0BHSI NMOATOTOBKHM CTYy-
Xopouwo JEHTAa K INPOME:KYTOYHOM aTTEeCTAllUHM, IPEIyCMOTPEHHBIE
nporpaMMoil quciuIuinHbel. CTyI€HT AEMOHCTPUPYET COOTBET-
CTBHE 3HAHUU, YMECHUH, HABBIKOB [T0KA3aTENISIM, [IPUBEICHHBIM B
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TabynLax, onepupyeT NPUOOPETEHHBIMU 3HAHUSIMHU, YMEHUSIMH,
HaBbIKaMU. B To e Bpemsi pu OTBETE I0MYyCKAaeT HECYIIECTBEH-
HbI€ TOTPEIIHOCTH, 33/la4l pelIaeT C HeJo4YeTaMH, HE BIIHAIO-
HIMMH Ha OOLIUIT X0/ peleHusl.

Y 10BIETBOPUTEIILHO

BeinosHensl Bce 00si3aTesIbHbIE YCA0BHSA NMOATOTOBKHM CTy-
JAeHTa K NPOMEKYTOYHOM aTTeCTALMHU, IPELYyCMOTPEHHBIC
nporpaMMoil quciuIuinHbel. CTyI€HT JAEMOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHUH, HABBIKOB I10KA3aTEJISIM, [IPUBEICHHBIM B
TabIUIIax, ONEPUPYET MPUOOPETEHHBIMU 3HAHUSMH, YMEHHUSIMH,
HaBbIkaMu. Ho noka3piBaeT HeriyOoKue 3HaHMS, IIPU OTBETE HE
JIOITyCKaeT rpyObIX OMMOOK WM MPOTUBOPEUNH, OHAKO B POp-
MYJIMPOBaHHM OTBETA OTCYTCTBYET JOJIKHAs CBS3b MEXKJy aHa-
JIM30M, apryMEHTaledl U BbIBOJAMM, B PELICHUU 3a7a4 MOTYT
conepxKatbes rpyObie ommOKu. J{71s HoTydeHus MPaBUIBLHOTO OT-
BeTa TPEOYIOTCS yTOUHSIOLIUE BOIIPOCHI.

Hey,Z[OBJ'IeTBOpI/ITeJ'IBHO

He BbinosiHEHbI 00s13aTeIbHBbIEC YCJOBUSI NMOATOTOBKHM CTY-
JAE€HTA K IMPOMEKYTOYHOM AaTTEeCTAllMH, INPEIyCMOTPEHHBIE
nporpammont aucuurinibl, W cTyneHT neMoHCTpupyer He-
II0JIHOE COOTBETCTBUE 3HAHUN, YMEHHUH, HABBIKOB IIPUBEICHHBIM
B Ta0JIMIaX, JOMYCKAOTCS 3HAUNTENIbHBIE OIIMOKH, IPOSIBIISIETCS
OTCYTCTBHE 3HAHHUM, YMEHUM, HAaBBIKOB II0 PNy IOKa3aTesei,
CTYIEHT UCIBITBIBACT 3HAYUTEIbHBIE 3aTPyAHECHUS IIPU ONEPH-
pPOBaHUU 3HAHUSAMU U YMEHUSAMU.

3. OneHo4YHbIE CPeACTBA

HaunmenoBaunue
OIIEHOYHOTO Cpe-
CTBa

/1

[IpencraBnenue oue-
HOYHOTO CPEJCTBA B
DOC

KpaTkas xapakrepucTuka OLEHOYHOTO
cpeicTBa

1 Konrponbnas (ca-
MOCTOSITEJIbHAs)
paborta

(KP)

CpencTBo NpoBEpKH YMEHUN NPUMEHSTH
MOJTyYCHHbIE 3HAHUS JJISI pelIeHus 33134
OTpe/IeIEHHOr0 THMa MO TeMe WU pa3-
neiny

KoHnTponbHble 3a1a-
Hus (mpumep)

2 | Pacuerno-rpadu-
yeckas pabora

(PTP)

CpencTtBo mpoOBEPKH YMEHMM NPUMEHSATH
IIOJIyYE€HHBIE 3HAHMS 10 3apaHee Olpeie-
JIEHHOW METOJMKE Ul pEIIeHus 3ajad
WIM 3aJaHUi 10 MOAYIIO WIM JHUCLU-
IUTMHE B LIETIOM.

Kowmmnekr 3anmanuit
JUTSI BBITIOJTHEHHSI pac-
YeTHO-TpapuIecKon
paboTsl
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YceTHbIi onpoc co-

CpencTBO KOHTPOJIS, OPTraHU30BaHHOE KaK
crieranbHas 0ecea meIaroruaeckoro pa-
OOTHUKA C OOYy4aronIMMCsl Ha TEMBI, CBS-

Bomnpocsl 1o

OecenoBaHue, 3aHHbIC C M3Y4aeMOil JUCIIMIUIMHOMN, ¥ pac- | TeMam/pa3zaenaM Juc-
(YO) CUMTAHHOE Ha BBIACHEHHE 00beMa 3HAHMI [MIUTHHBI
oOydaromierocsi 1Mo OMNpeesieHHOMY pa3-
Jieny, TeMe, Ipo0IeMe U T.11.
CucreMa cTaHAapTU3UPOBAHHBIX 3a/laHUM,
Tecr MO3BOJISOIIAS aBTOMAaTU3UPO-
4 Bapuanr Tecra
(T) BaTh MPOIENypy HU3MEPEHUsS YPOBHS 3Ha-
HUHN ¥ yMEHUI 00y4aroIerocs.
5 | Dx3ameHanonHeie | CpeACTBO MNPOBEPKU 3HAHUW, YMEHUN, | DK3aMEHAIIMOHHBIE
OUIIeTHI HABBIKOB. MOKET BKJIIOUATh KOMIUIEKC T€O- | OUJIETHI.
(9B) pPETHUYECKUX BOIPOCOB, 3aJad, IpaKTHue-

CKUX 3aJaHuil.

3.1. Tekymuii KOHTPOJIb

OneHoYHbIE CPEeICTBA TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH BKIOYAIOT KOHTPOJIBHBIE BOIIPOCHI
U 33/1aHUsI B popMe OJIaHKOBOTO TECTHPOBAHUS JUI KOHTPOJISI OCBOCHHS 00YYAIOIMMUCS pa3ieioB
JUCLUIIIUHEL, pueM PI'P.

Conep:xanue pacueTHO-rpauuecKoil padéoThl.

PacuerHo-rpaduueckas padora Nel no JuHeiiHo# ajreope.

Kpatkoe copeprkanue pacueTHO-rpauieckoit paboThI:

Marpuusl u onpeaenutend. Pemenre cucteM JTMHEHHBIX alreOpandeckux ypaBHEHHH MeTolaMu
["aycca, Kpamepa u oOpaTHOI MaTpHUIIBL.

Pacuerno-rpadguyeckas padora Ne2 mo BeKTOpHOIi aaredpe.

Kpartkoe copeprkanue pacueTHO-rpaduueckoit paboThI:

BexTopsl, aeiicTBust HaJ BekTopaMu. CKalsipHOE, BEKTOPHOE, CMEIIAHHOE MPOU3BEICHHS BEKTOPOB.
Pacuerno-rpadguyeckas padora Ne3 mo aHATUTHYECKOH reOMeTPHH.

Kpartkoe copeprkanue pacueTHO-rpaduueckoi paboThI:

Paznuunble BUABI ypaBHEHUN NIPSMOM U INTOCKOCTH. B3auMHOE pacmnoliokeHue NpsMbIX Ha II0CKO-
CTH, IIJIOCKOCTEHN B IPOCTPAHCTBE.

KoMmuiekT 3ananuid

JJIS1 BBINOJTHEHUs pacyeTHO-rpagudeckux pador (PI'P)
1o JucuuIuivHe «JInHeiinas aaredpa»

PI'P Nel, wactp 1

-1 1 0 2 0 2
3amanme Nel. Jlanbr matpuriet A=| 1 3 2 | uw B=|0 -3 3
4 0 -3 1 1 -1

Boimonuuts geiictus: A +8B' .

3ananue Ne2. ITpoOIKUTS JaHHOE MaTpHuHOe paBeHcTBO (2A4+3B)° —4A4° —6AB =...
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Y MIPOBEPUTH €ro ISl MaTpull 4 U B 13 mepBOro 3agaHusl.

3ananue Ne3. BeIuMCINTE ONpeAennuTeNb IByMs CIOCO0aMU: pa3iokKEHUEM I10 IIEPBOI CTPOKE U
Pa3I0KEHUEM 10 TIEPBOMY CTOJIONLY.

1 0 -1 2
02 1 -1
1 1 -1 1|
I 1 -2 1

3ananue Ne4. JInis JaHHON MaTpPHUIIBl HAWTH 00paTHYIO MaTpuily. Clenars mIpoBEpKY.

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

Bamanue NeS5. Pemmts Mmatpuynoe ypasaenne AXB = C (naiitu X). Crenats mpoBepKy.

S R R

3aganue No6. HailTu panr MaTpuisl.

I -1 2 3 7
0 4 3 1
2 8 9 15
3 -8 2 6 20

PI'P Nel, 3apaHusi o pelieHHIO CHCTeM JIMHEHHBIX ajire0pan4yecKux ypaBHeHuH

3ananue Nel. Pemuth cucremy meronoM Kpamepa. Cnenats mpoBepKy.

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

3aganue No2. Peruts cucremy u3 Nel MeTo10M 00OpaTHON MaTpHIIbI.

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

3amanne No4. Pemuth HEOHOPOIHYIO cCUCTEMY MeToIoM ['aycca. Haiitu oOmiee pemenne u 9acT-
HOE pellleHue.

X +x,+2x;+3x, =5
3x,+2x, —4x; - 2x, =1
5x,+4x, + 4x,=11

3amanue NoS. Pemuts ogHOpOIHYIO cuctemy Metoaom ["aycca. Haiitu obmiee pemenue u OCP.
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2x, +6x, =9x, -9x, =0
4x, —5x,+x, =0

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

PI'P Nel, yacTtp 2

3amanme Nel. TTokasaTk, 4TO BEKTOPEl 71, 11, p 0Opa3yloT Oasuc B MPOCTPAHCTBE U PA3IOKUTH
BekTop a mo sromy 6asucy: m =(1,-1,2),n=(2,0,3), p=(-2,-1,1),a =(5,—4,13).

3ajanue Ne2. JlaHbl BEKTOPBI /71 U 71 . BBISCHUTH — KOJUIMHEAPHBI JI BEKTOPBI @ U b .

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

S|

VAN
n|=2,(m,n)=135", a=6n—m.

, €CIIH |m| = 6\/5,

3amanne Ne3. Haiitu |67

3aganue Ned. Jlan A ABC . Haittu /B, ecmu A(1;—-1;2), B(3;3;2),C(7;1;2).

Bajanme Ne5. Tlpu kakux ‘X' BEKTOPbI d U b TEPIECHIUKYISPHBI?

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

Bajanue Ne6. Haiitu miomans napauieaorpaMma, oCTPOSHHOTO Ha BEKTOpax @ u b .

_ Nz
n|=3,(m,n)=g.

m| =12,

a=2m-5n,b=m+n,

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

Bamanue Ne8. JlaHbl BeKTOpBI d, b, C . BBISSCHUTH — KOMILUTAHAPHBI JIH BEKTOPBI. ECii BEKTOPBI He

KOMIUJIaHApHBI, TO HaWTH 00BbEM Iapajiiejcenuieaa, MoCTpOCHHOTO Ha BEKTOPax 67, b , cu orpenc-

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

3aganue Ne9. Jlns nuHelHOrO oneparopa A 3aiaHbl 00pa3bl 0a3uCHBIX 21eMeHTOB Ae,, Ae,, Ae,

. 3anmcars MaTpuiy onepatopa 4 B 6asuce e,,é€,, e, 1 HaAlWTH 00pa3
JIIEMEHTa X .
Ae =7e +3e,—2e,, Ae,=e —e,+4e,, Ae,=2e +2e,+3e,,
Xx=2e —4e, +e,.
3ananue Nel0. Haiftu coOcTBeHHbIE 3HAU€HUSI U COOCTBEHHBIE BEKTOPHI INHEHHOTO OIepaTopa,

. -4 1
33JJaHHOT0 B HEKOTOPOM 0asmce MaTpuied A :( 7 2) )

PI'P Ne 1, vacth 3
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3aganue Nel. Tpsimas /, mpoxomut yepes TOuKy A HapauienbHO Bektopy ¢ . Ilpsmas [, mpo-

XOJIMT Yepe3 TOUKY B MeprneHIuKyIsIpHO BeKTopy 71 . HaiiTh TOUKy nepeceueH sl MPsIMbIX U YT O

mexay mumu, ecn - A(3;5), ¢ (1;3), B(0;5), n(-3;4).

3aganue No2. [lana npsimast /. [lpsimas [, mpoxoaut uepes rouku 4 u B. Haiitu paccrosiHue oT

TOYKH HepecedeHus npsiMbIx /, u [, 1o npsimoit /, .

Jx=-8t-3 ) ‘ 0w B
ll'{y:3t+4, A(450)9B(793), 13.9x 12y+2—0

Bananue Ne3. Haiitu paccrostiue or Toukn M, 110 IIIOCKoCTH @ , NPOXOoJsIIei Yepe3 Touky A

epIEHAUKYIAPHO BeKTOpy 71, eciu M (0; 1;7), A(2;-1;4), n(6;22;-3).

Bamanne Ned. Haiitu yron Mex/Iy MIOCKOCTBIO ¥ INIOCKOCTBIO 3, MPOXOISIIEH Yepe3 TOUKU

A BuC,ecru a:5x+y+4z-28=0, A(5;2;5),B3;7;0),C(—4;-3;-1).
3amanue NoS. 3anmcarh KAHOHUYECKHE YPABHEHUS MIPSMOIA, 3aJaHHOU OOIIMMH YPaBHEHHUSIMH.

x+2y-9z-10=0;
3x+4y+8z-24=0.

3aganue Ne6. HaiiTi TOUKY HepecedeHust IpssMoid [ W IDIOCKOCTH & ¥ YTOJl MEXKIY HHMH.

3 4 =2

x+2 y z-1

[: ; a:x+2y-3z-12=0.

3aganue Ne7. Tlpsimast [, mpoxomurt yepe3 Touku 4 u B. Ilpsmast [, mpoxoaut uepe3 Touxy M
TEPICHANKYIISIPHO IUIOCKOCTH ¢ . HaiiTu yros Mexay npsiMbIME /, U [, U BBISCHUTD — JIEKAT JIH

OHH B OJHOH IJIOCKOCTH HJIN CKpCHINBAKOTCA.

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

(x+3)° »’
+ 5 1 yka3aThb (OKYCHI, SKCLIECHTPUCHUTET, AUPEK-

Tpuckl. [locTpouTts KpuByt0, H300pa3uTh (OKYCHI, TUPEKTPHUCHI.

3amanuie Ne8. [Ins maHHOW KpUBOU

Bagarne Ne9. Ipusectn ypaBHerue kpusoii 9x” —25y> —18x+200y —616 =0 k kaHOHM4e-

CKOMY BUZY U IOCTPOUTH KPUBYIO.
KonTposbHble 3a1anus (mpuMepbl)
Bapmuanr.

1. Haiit 3HaueHnst MaTpUYHOTO MHOTOUWIEHA F (A)

-1 0
f(x)z—x3+2xz—x+3,A=(3 2}
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-2 0 8 1 -5
3 -1 7 2 4
-8 2 -6 -3 -I3
11 -3 13 5 17

2. HaliTi panr MaTpuIsl IPUBEJCHUEM K CTYIIEHYaTOMY BUY

1 2 1
3. Berauciauth onpeAenuTens IPUBEACHIEM K CTYTICHIaTOMY BHIY 3 -5 3
2 7 -1
4. Haiitu matpuily, oOpaTHyto AaHHOU (a). Pemmth MaTpuuHoe ypaBHeHuUe (0)
1 2 1
@@ |3 -5 3 @l Plw=? 0
a - =
-3 4 3 -1 0
2 7 -1
5. Pemmth cucteMy ypaBHEHUH. YKa3aTh 00Iee U OJTHO YaCTHOE pelieHue (a).

Pemmuts cructemy ¢ momoIipio 00paTHOM MaTpuIlel 1 1o hopmynam Kpamepa (0)

4x, +9x, —5x; —8x, =5 X +2x,+x,=5
(a) 13x,+7x, —2x, —4x, =4 (6) 13x, —5x, +3x, =7
2x, +5x, +x;+3x, =3 2x, +7x, —x;, =13
BapuanTt
1. Paciucath pasnoKeHue BEKTOpa X 110 BEKTOPaM P, ¢, I
x={5-12,1}, p=11,-3,0}, ¢={L,-L1}, r={0,-1,2}

2. KonnuneapHsl 11 BEKTOpPsL p U ¢ ?

a={2,0,1}, b={-2,3,1}, p=2a+2b, g=3a-2b

3. Jana nupamuza ¢ BepmrHamu B toukax A A, 4,4, .
A(-2,4,8), 4,(4,-1,2), 4,(-8,7,10), A,(-3,4,-2)
Haiiru:

a) yroa mexay peopamu A A,, A4 A4,

0) 00beM IMpaMuabI

B) JUIMHY BBICOTHI OITyILIEHHOW Ha rpanb A A, A,

T') HaliTH JUIMHY MeJHaHbl, IPOBEACHHYIO U3 BepIIUHbl 4, K pedpy A, 4,

4. Beruyucinurthb Iomaab napajiejiorpamMma, IoCTPOCHHOTO Ha BEKTOpax a U b O/ — yroJl MEXIy BECKTO-

pamu ; u &
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Bapuant

1. Haiitu paccrosiane oT Touk M, 10 IIIOCKOCTH (M MM, ):
M (-9;10;2), M, (0;7;-4), M, (4;8;—1), M,(-2;1;3)

o |x+y+2z-2=0
2. BoinucaTh KaHOHHYECKOE YPABHEHHE MPSIMOIL:

x—y-=3z+6=0

x=2 y-3 z+1
1 -4

3. Haiitu TouKy mepecedeHus IpsiMoi U IIIOCKOCTH: ux+y+2z-9=0.

x—1
4. Haiiti Touky F, cMMMETpHYHYIO TOUKEe P OTHOCHTENBHO MPsMOii [ : P(O;—l;3) u e ==

5. HamncaTh ypaBHEHHE IUIOCKOCTH ¢¢ TIPOXOJSLICH depes Touky M, ¥ HepHEeHIUKYIAPHO  HPSIMOIi
(MM,): M(3;2;0), M (41;5), M,(2;-1;4).
6. Haiitu KocuHyC yria MKy IIIOCKOCTAMU O U Q-
o, :3x—y+3=0, o, : x-2y+5z-10=0
BapuaHT 3a1aHuil IPOMEKYTOYHOIO TeCTa
-2 0 8 1 -5
1.1. HaiiTu paHr MaTpuibl IPUBEIECHUEM K CTYIIEHYaTOMY BUAY

£ 2 -6 -3 -I3
11 -3 13 5 17

1 =2 -2 3 5
1.2. Pemuth MaTpuyHOE ypaBHEHUE ( 3 4 JDX :( ; Lo ]

X +2x,+x,=5
1.3. Pemuts cuctemy no gopmynam Kpamepa 3x, —5x, +3x, =7
2x, +7x, —x; =13
2.1. Hancats pasioskeHre BEKTOpa X 110 BEKTOPAM p,q,7 X = {5,-12,1}, p= {1,-3,0},

q={L-L1}, r={0,-1,2}

2.2. BeIUHCIUTE [Iomaab rnapajuiciiorpamma, OCTpOCHHOI'O Ha BEKTOpax a U b a- YToJ MCKAY

BEKTOPaMH p U ¢

a:2p+q,b:;——q, m=2,;|=2, a="

2.3. Jlana nupamupa ¢ BepimHamu B Toukax A A4,4;4,. A4,(6,1,3), 4,(6,-2,-3), 4,(2,2,0),
A4 (_57 19 O)
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Haiiti nnvHy MeauaHbl, IPOBEICHHYIO U3 BEPILUHBL A4, K peOpy 4,4,

x-2 y-3 z+l
1 —4

3.1. HaiiTu Touky nepeceueHus NpsMOH U MJIOCKOCTH: U x+y+2z-9=0.

3.2. Haiitu TOYuKy F CHMMETPHYHYI0 TOYKEe P OTHOCUTENBHO HpsAMOM [: P(O;—1;3) u

—1 y

_ _z
1.

1 -l
3.3. HanucaTh ypaBHEHHE IIJIOCKOCTH « MPOXOJAILEH uepe3 TOUKy M, U NEepHEHAUKYISIPHO

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

4.1. Jlana xpuBasi BTOPOTo MOpsaKa x° +4y° —12x+16y+16=0. [IodyuynTh KAHOHMUECKOE YpaBHEHUE

KPHUBOMU U ITIOCTPOUTH .€€

’ ’ !
4.2. CocTaBUTh MaTpHUIly IIepexoja oT Oasuca e,e,,e, k 0asucy e ,e, e, , €ClH

= __ Az = = 3z = - == - -
€ =2¢ +e,+e; € =€ —¢,+é,; € =¢ +2¢ +e

Kpurepun onenku:

- OLIEHKA «324TE€HO» BBICTABIISAETCS CTYACHTY, €CJIM OH PEryJIipHO B TEUEHHE CEMECTPa MPEICTaBIISI
pelIeHus 3a/1a4, BBIIOJIHUI IIOJHOCTBIO BCE 3a/1aHUS U UX 3alIUTWUJI, OTBETUB Ha BOIIPOCHI MpEnojia-
BaTelIs;

- OLIEHKA «HE 3aYTEHO» BBICTABIISETCS CTYJIEHTY, €CJIM OH HEPEryJSIPHO B TEUEHHE CEMECTpa Ipel-
CTaBJISUI PELICHUs 3a/1a4, BBIIOIHUII 3a/laHKs HE IOJHOCTBIO MIIM BOOOILIE HE MPEACTaBIsT paboThl
Ha MPOBEPKY, JOMYCKAET CYIIECTBEHHbIE HETOYHOCTH B OTBETaX Ha BOMPOCHI IIPETIOAABATEIS.

Jlj1g mpoBeieHus! TEKYILEro KOHTPOJISl 3HAaHUM CTY/IEHTOB B IUCTAaHIIMOHHOM (opMaTe B pa3-
paboTtanHbIX Kadenapoil «MaTemaTukay OHJIAHH-Kypcax MMEIOTCS IPOMEKYTOUHbIE (MPOOHBIE) Te-
CTBI.

3.2. [IpomMe:KyTOYHAS aTTeCTALUS

[TpomexyTouHas aTTecTanus - (3K3aMeH) MPOBOJUTCS 110 OUIeTaM B YCTHOU (opMme.
Bpemst 11 mOAroTOBKM OTBETA HA BONPOCH! He Oosiee 45 MUH.

buner Bxiro4aeT TeOpETUUECKUN BOIIPOC U 3aJIaUH.

KoMmiiekThl 5K3aMeHallMOHHBIX OUJIETOB XpaHATCS Ha Kadenpe «MaremaTukay.
Tunosbie BApUAHTHI OMJIETOB NPUJIATAIOTCS.

KoMmmuiekT Bonnpocos
110 JUCUUIUINHE «J/IuHeliHas aaredpa»

Matpu1ibl, TUIIBI MAaTPHIL.

Onepanuny ¢ MaTpuLlaMy, UX CBOWCTBA.

YMHOXk€eHNE MPSAMOYTOJIBHBIX MaTpPHII.

MartpuuHnasi popma 3arucu CUCTEMbI TMHEWHBIX alreOpandeckux ypaBHEHUI.
Onpenennurenu 1 X CBOWCTBA.

[TousiTue onpeaenutesns. MUHOPHI U anredpanyeckue JOMOTHEHHUS.

CucTeMbl TMHEWHBIX alreOpandyecKkux ypaBHEHHH, OCHOBHBIE TOHATUS U ONPEAEICHHUS.
ITpaBuiio Kpamepa pemienust cucteM JIMHEWHBIX ypaBHEHUI.

OOpatHas MaTpHLa U €€ BEIYUCIECHHUE. Y CIIOBUE CYLIECTBOBAHUS OOPAaTHONW MaTpHIIbI.

O Pemenune cuctem TMHEHHBIX anreOpandyecKux ypaBHEHHH METOAOM OOpAaTHON MaTPHIIBL.

_‘090.\‘.@."':‘;.“’!\).*
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11. Meton I'aycca pemnieHust CUCTEM JTMHEMHBIX YPaBHEHUH.

12. Pemienre mpou3BOIBHBIX CUCTEM JIMHEHHBIX ypaBHEHUH MeTo10M ["aycca.

13. Panr matpuusl. Teopema Kponekepa — Kanemu.

14. OnHopoaHbIE CUCTEMBI JIMHENHBIX ypaBHEeHUH. Kpurepuil cymiecTBoBaHUsI HETPUBUAIBHBIX pe-
LICHUH.

15. IlonaTre BeKTOpa U JIMHENHBIE ONIEpalluy HaJl BEKTOPAMHU, CBOMCTBA ONEpaLluil.

16. JIuneitnass KOMOWHAIIUS BEKTOPOB.

17. JIunelinas HE3aBUCUMOCTD U JIMHEWHAs 3aBUCUMOCTb T€OMETPUUYECKUX BEKTOPOB. Kpurepuil i1u-
HEWHOHN 3aBUCUMOCTH.

18. Ilonsarue 6a3uca. KoopauHatel BeKTOpa.

19. OpToHopmupoBaHHbIi 0asuc. Pa3iokeHne BeKTOpa 1o BeKTopam Oas3uca.

20. YnopspodeHHas TpOHKa BEKTOPOB.

21. CkansipHO€, BEKTOPHOE U CMEIIAHHOE MPOU3BECHIE BEKTOPOB B OPTOHOPMUPOBAHHOM Oa3uce.

22.YcnoBusi OpTOrOHAJIBLHOCTH, KOJJIMHEAPHOCTH U KOMILIAHAPHOCTH BEKTOPOB.

23. JluHeitHbIe TPOCTPAHCTBA.

24. Matpuia nepexoa oT 6a3uca k 6asucy.

25. CoOcTBEHHBIE BEKTOPBI M COOCTBEHHBIC 3HAYCHHS MATPHIIBL.

AHaJIuTHYeCcKasa reomMeTpusi

1. Cucrtemsl koopauHar. JlekapToBbl MPAMOYIOJIbHbIE KOOPAUHATHI Ha IJIOCKOCTU U B IPOCTpPaH-
CTBE.

ITomnsipHas cucrema KOOpAUHAT.

Pa3nuyHble TUITBI ypaBHEHUM IUIOCKOCTHU U IIPSMOU.

Brruucnenue paccTosHUN MEXKy IBYMsI TOYKAMH, TOYKOM U MPSAMON, TOYKOU U ITIOCKOCTBIO.
Beluncienne paccTosHUS MEKIY CKPEIMBAIOIIUMUCS NIPSMBIMU.

Brruucnenue yrioB Mexay AByMs IPSIMBIMU, NPSMOM U IIJIOCKOCTBIO, ABYMsI INIOCKOCTSIMH.
Kpusble BTOporo nopsiika Mx reoMeTpU4ecKHe CBOWMCTBA M ypaBHeHHUs. [IpuBeneHue kpuBon
BTOPOTO MOPSAJAKA K KAHOHUYECKOMY BHUJLY.

8. KaHoHnYeckue ypaBHEHUS IUIMIICA, TUIIEPOOIIBI, TapaboIbl.

9. VYpaBHeHHUE MOBEPXHOCTH BTOPOIO MOPSIKA.

10. KanoHnueckue ypaBHEeHHs c(epbl, JIIUICON A, KOHYCOB, TUIIEPO0ION 10B, TapabOIoN10B.

Nk wb

TunosBbie BapuaHThI OU/I1ETOB
1o qucuuiuivee «JInHeitnas aaredpa»

MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA30OBAHU S POCCUMCKOM ®EJEPAITN
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJILHOE
YUPEXJIEHWE BBICIIET'O OFPA30OBAHU S
«MOCKOBCKHH NOJUTEXHUYECKHN YHUBEPCUTET»
(MOCKOBCKHWM MMOJUTEX)

dakyabpTeT 6a30BbIX KOMIIETEHIINH, Kadenpa «Marematuka
Huctunmuna  «JluHelnas anreGpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

1. Omnpenenurenu U UX CBOKCTBA.

30



2 1 0 1
X +2x, =-1
2x,-3x, =12"
4. Jlanbl BEKTOpHI a =(-5,9,8), b =(-3,1,-2), ¢ =(-8,10,-10) . [IpoBepuTh — KOMILJITAHAPHBI JIU OHH.

1 2 -1 2
2. PemnTh MaTpu4yHOE ypaBHEHME XB= A, €Cllu Az( J Bz( ]

3. PemmTh cucTEMy METOJIOM OOpPaTHOM MAaTPHUIIBI {

Ecnu HeT, HaiiTh 00beM IapasuleNeluIe/a, HOCTPOEHHOrO Ha BEKTOpax a,b,c.
5. Haiitu yron Mexay BektopamMu a = (1,-2,-2) u b =(2,0,1).

YTBepkaeHo Ha 3aceqannu kadeapsl MatemMaTuku «_03» 05 2023 r., mporokosn Ne 10

N.o. 3aB. xadenpoit H.B. Bacunnena / /

MHHHUCTEPCTBO HAVKH U BBICLLIET'O OBPA3OBAHIS POCCUMCKON ®EJEPALIUN
®EJIEPAJIBHOE I'OCYIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUPEXJEHWE BbICILIEI'O OBPABOBAHU S
«MOCKOBCKHH NOJIUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKH NOJUTEX)

®axynbTeT 6a30BbIX KOMITETEHITHH, Kadenpa «Marematuka»
Hucuunnuna «Jluneiinas anreGpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

1. JIuneitHas komOuHaius BekTopoB. basuc. Koopaunats! BekTopa.
1 2 -1
2. Beranciuts onpenenutens Matpuibl C= A", ecim A=[3 1 0.
011
4x—2x, +3x3 =12,
3. Pemnre cucreMy ypaBHeHMI MeTo0M ['aycca < x; +5x, —3x; =1,
2x; +3x, —2x3 = 3.
4. Tlokasatb, yTO BEKTOpHl m =(1,-1,2), 7 =(2,0,3), p=(-2,-1,1) oOpa3yroT 0a3uc B MPOCTPAHCTRBE.
5. JlaHo ob1iee ypaBHeHUE NpsIMON  —2x+3y—5=0. Hamucarb: ypaBHeHHE IPSIMOM C YIJIOBBIM KO-
3¢ ULHEHTOM; YpaBHEHHE IPSIMON B OTpE3Kax; HOPMAJIbHOE YpaBHEHHE MPSMOM.

Yr1BepxkaeHo Ha 3acegannu kadenpsl Mmarematuku «_03» 05 2023 r., mpotokoa Ne 10

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

I[J'ISI MMPOBCACHUA MPOMCIKYTOYHOI'O KOHTPOJIA 3HaHU CTYACHTOB B IUCTAHIIUOHHOM (I)OpMaTe
B p8.3pa6OTaHHBIX Kaq)e,upoﬁ «MaremaTuka» OHHaﬁH-KypcaX HUMCIOTCA UTOT'OBBIC TCCTHI.
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