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

K ocHOBHBIM yensim 0CBOCHUS AUCHUIUIMHBI «JIMHEHas anredpay 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 JIESATEIILHOCTH B COOTBETCTBHHY C KBATH(PUKAITMOHHOHN XapaKTe-
pPHUCTHKOI OakaslaBpa 110 HalpaBJIeHHIO, B TOM 4ncie (GOpMUPOBAHHE YMEHUH UCIIOJIb30BATh OCBO-
E€HHBIC MATEMATHYECKHUE METOIBI B TPO(ECCHOHAIBHON 1eATEeTHhHOCTH.

- MOATOTOBKY BBICOKOKBAJIM(UIIMPOBAHHBIX KaJpPOB, BOCTPEOOBAHHBIX B yCIOBHIX LU(D-
pOBOIl TYpOYJIEHTHOCTH M BBICOKMX TEXHOJIOTHYECKUX PHUCKOB COBPEMEHHOU HU(PPOBON IKOHO-
MUKH.

K ocHOBHBIM 3a0auam 0CBOEHUS TUCHUIUIMHEI «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.

OO6yuenne no aucuuruinHe «JIuHeitHas anrebpa» HampaBieHO Ha (opMUpoBaHHE Y 00y4aro-
nmxes caeayromux komnereHuuit B cooretcTBur ¢ ®I'OC 13.03.01 TemnosHepreruka u Temio-
TeXHHKa (YpOBEHb OakallaBpuaTa), yTBEPXKIACHHBIM MpHKa3oM MUHHCTEpCTBA 00pa3oBaHUS U
Hayku Poccuiickoit ®enepannu ot 28.02.2018 Ne 143

Koa n HauMeHoBaHNe KOMIIeTEH NI HNHaukaTopbl J0CTHXKEHUST KOMIIe-

TeHIL MU

OIIK-3. CnocoGeH NprUMeHsATh COOTBETCTBY-
IOIUN (PU3MKO-MaTeMaTUYECKHi anmapar,
METO/Ibl aHAIN3a U MOJEINPOBAHUS, TEOPETH-
YECKOr'0 U AKCIIEPUMEHTAIILHOTO HCCIIe10Ba-
HUS TP pellIeHUH Po¢ecCHOHAIbHBIX 3a7a4

NOIIK-3.1. IIpuMeHsieT MaTeEMaTUYECKUHN all-
napar uccieoBaHus QYHKIHUH, TMHEHHON
anreOpbl, U GepeHIINaTLHOIO U HHTETPaib-
HOTO UCUUCIICHHUS, PSIIOB, MU depeHuraib-
HBIX YpaBHEHHH, TEOPUU PYHKLUI KOMIUIEKC-
HOTO MEPEMEHHOT0, YUCIEHHBIX METOJIOB;
NOIIK-3.2. TIpumeHnser MmaTeMaTUu4eCKui
anmnapat TeOpUH (PYHKIIMH HECKOJIBKUX Tepe-
MEHHBIX, TEOPUU (PYHKLIUN KOMIUIEKCHOTO
MIEPEMEHHOT0, TEOPUHU PSA0B, TEOPUH U Pe-
pPEHLMAIBHBIX YPaBHEHUI;

HOITIK-3.3. [IpumeHsieT MaTeMaTHYECKH arl-
napar TEOPUH BEPOSTHOCTEN ¥ MaTeMaTH4e-
CKOM CTaTHUCTHUKHU,

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

NOIIK-3.5. JleMoHCTpUpyeT MOHUMaHue (hu-
3UUYECKUX SIBJICHUN U yMEeT MPUMEHATh (HU3H-
YECKUE 3aKOHBI MEXAHUKH, MOJIEKYJISIPHON
(bu3KKHN, TEPMOJUHAMUKY, SJIEKTPUUECTBA U
Mar"eTu3ma 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:
MaTeMaTHYeCKUI aHaJIN3;
dusnka;
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

OO0m1ast TpyJ0€MKOCTh JUCIUIUIMHBI COCTABIISIET 3 3a4eTHBIC eAMHUIIBI -108 yacos.

3.1. Buapl yueOHoii paGoThbl M TPYI0EMKOCTh

3.1.1. Ounas ¢popma 00y4eHust

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

11. Jlexumn 16 16
12. CeMuHapcKue/IpakTHUECKUE 3aHSITUSI 32 32

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

3 IIpoMeskyTOUHasI aTTeCTALUS

JK3aMeEH €] €]
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 aTTecTANNS
9K3aMeH €] €)
Hroro | 108 108

3.2. Temaruueckui IJIaH U3y4YeHUS TN CIUTIITHAHBI

Pasmemnién B mpunoxenuu 1 k pabodeit mporpamme.

3.3. Conepskanue pa3ies0B IUCHUNIHHBI

BBeaenue

Hpe,[[MeT, 3aJlaud U COACPKAHUEC TUCHUIIIINHBI. OCHOBHBIE 3TaIbI Pa3BUTHA AUCHUILIIMHBI.
CprKTypa Kypca, €r0 MECTO U pOJIb B ITIOAT'OTOBKE 6aKaJ1aBpa, CBA3b C APYTI'UMHU JUCHUILIIMHAMU.

Pa3nes 1. DiieMeHTBI JTMHEHHOI ajaredpbl

Tema 1. MaTpuusbl U onpeaeTuTeN .

[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-
pun. IlpuBenenue MaTpullbl K AMArOHAILHOMY WM TpalelMeBUIHOMY BUy. MarpuuHas popma
3alMCcH CUCTEMbI JIMHEWHBIX alNreOpandeckux ypaBHeHUN. PaHTr MaTpuLibl.

Tema 2. Pemnenne cucreM JTHHEHHBIX aJredOpandyecKux ypaBHEHHIA.

CucreMbl IMHENHBIX alredpandeckux ypaBHEHHH, OCHOBHbIE MOHATHS. Pemienne cucrtem
JUHENHBIX ypaBHeHUN MeTogoM Kpamepa, meronoM oOpaTtHo# MaTpuilsl, MmeroaoM ["aycca. Teo-
pema Kponekepa — Kanennu. PemreHne npon3BOJIbHBIX CUCTEM JIMHEMHBIX YPABHEHUH METOOM
I"aycca. Peienne ofTHOPOHBIX CHCTEM JINHEWHBIX ypaBHEHUHN. Kputepnii cynecTBOBaHUs HETPH-
BHAJIBHBIX PELIICHUN.

Pa3nes 2. DiieMeHTBI BeKTOPHOI ajredpbl

Tema 1. JIunelinsle onepainuu Hajl BEKTOPaMHU, UX CBOMCTBA. JIMHelHbIe KOMOMHAIINH BEK-
TOpOB. JIMHEWHAs 3aBUCUMOCTb U HE3aBHCUMOCTb BEKTOpOB. basuc cucrems! BEKTOpoB. Enun-
CTBEHHOCTb Pa3JIO’KEHHs BEeKTOpa Mo 6a3ucy. OpTOHOPMUPOBAaHHBIN Oa3uc.



Tema 2. CxansipHO€, BEKTOPHOE U CMEIIAHHOE MPOU3BEICHUS BEKTOPOB, UX CBOMCTBA. Y CIOBUSA
OpPTOTOHAJILHOCTH, KOJUTMHEAPHOCTH, KOMILIAHAPHOCTH BEKTOPOB. BhIuncieHue ckaisipHOro, 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 MHOrouseHa Ha MHOKUTeNn. OCHOBHAs TeopeMa anreOphbl.

Paznen 4. AHaaMTHYECKAS 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 nopsiaka, ux reoMeTpu4eCKUe CBOMCTBA U ypaBHeHus. [IpuBeneHne KpuBoii BTO-
pOTro nopsiika K KAHOHUYECKOMY BHITY.

VYpaBHEHHE TOBEPXHOCTU BTOPOro nopsiika. KaHoHudeckue ypaBHeHuUs cepsl, SUIUIICOUA, KO-
Hyca, Turnepooona, mapadoaoua.

3.4. Temaruka NpaKTHYECKHX 3AHATHH 1O TUCHHUILINHE
«J/Inneitnasi anredpa»

3.4.1. Ounas ¢popma 00y4eHus

Ne 3ansTHs Tema 3ansTHA

1 Pasnen 1. DiieMeHTHI JIMHETHOM aJareOpbl. MaTpuibl, 1eHCTBUS
HaJ MaTPHUIIAMH.

) Onpenenureny, UX CBOWCTBA U BBIYUCIIEHHE. MaTpuyHas 3anuch
CUCTEMBI JINHEHHBIX YpPaBHEHUH.

3 OOpatHas MaTpHIIA U €€ BEIYUCICHHE.
CucreMbl TUHEHHBIX anredOpanyecKux ypaBHEHHUH, OCHOBHBIE I10-

4 HATUSA U OIIpesieIeHNs. Penienre cuctem JIMHENHBIX YpaBHEHUM
MetoaoM Kpamepa, MeTo1oM 00paTHON MaTPHILGI

5 Pemenue cucreM IMHENHBIX ypaBHEHUN MeTonoM ['aycca. Panr
matpuuel. Teopema Kponekepa — Kanemn.

6 Meton 'aycca B IpoM3BOJIBHBIX CHCTEMAaX JIMHEHHBIX YpaBHEHHI.
OnHOpOIHBIE CUCTEMBI JIMHEWHBIX YPAaBHEHUH.

7 Paszpen 2. DuiemeHTHI BeKTOPHOH anre0dpbl. Bexropsl. JInHe-
HbIE ONEpaluu HaJl BEKTOpPaMH, UX cBoicTBa. JIMHeiiHOe mpo-




CTPAHCTBO T€OMETPUUYECKUX BEKTOPOB. IIoHATHE NTMHEWHONW KOM-
OwHaIu BEKTOPOB. JINHEWMHO HE3aBUCHUMBIC U JIMHEHHO 3aBUCH-
MBbIE CHCTEMbI 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
CMEUIaHHOTO MPOU3BEACHUN BEKTOPOB, 33IaHHBIX KOOpJIUHATAMU
B OPTOHOPMHUPOBAaHHOM Oasuce.

11

JIuneitnsle nmpocTpancTBa. PasmepHocTh U 6a3uc JIMHEWHOTO 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
MHOKHUTEJIH, OCHOBHAs TeOpeMa ajareOpsl

13

Pa3nes 4. AHasinTyeckasi reoMeTpus
CucreMsl KoopauHaT. Pa3znuunble TUIIBI yPaBHEHUN IUIOCKOCTH

14

Paznuunble TUIIBI ypaBHeHI/Iﬁ HpHMOfI Ha INIOCKOCTHU U B ITPOCTpPAH-
CTBC

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

16

KpuBsie BTOpOro nopsjika X reoMeTpu4ecKrue CBOMCTBA. Y paBHe-
HUS 3JUIMICca, runepoosisl, napadons OOmiee ypaBHEHHE KPUBOH
BTOpOro nopsjaka. [Ipusenennre KpuBoi BTOPOro nopsijika K KaHo-
HU4YecKOoMy Buay. IIoBepXHOCTH BTOPOro mopsaKa

3.4.1. 3aounas ¢popma o0yueHust

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, MmetoioM 06paTHO#M MaTpulibl, MeToioM ["aycca.

Pa3znen 2. DiieMeHThI BeKTOPHOI anredpsbl. JIMHEiHbIE oniepa-
1IMY HaJl BEKTOpaMH, UX CBOMCTBA. BrluncieHne CKaJIsipHOTO,




BEKTOPHOT'O U CMEIIAHHOTO MPOU3BEACHUH BEKTOPOB. . Co0-
CTBEHHBIE BEKTOPbI U COOCTBEHHbBIE 3HAUEHHS] 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. HopmartuBHblie 10KyMeHTbI U 'OCTbI

®I'OC 13.03.01. TemosHepreTrKka U TEIUIOTEXHHUKA (YPOBEHb OakajgaBpuaTa), yTBEPXKICH
nprka3oM MuHuUcTepcTBa 00pa3zoBanus M Hayku Poccuiickoii ®@eneparmu ot 28.02.2018 Ne
143

AxkanemMuyeckuil yueOHBbIH 1aH 110 HanpasiieHuto moarotoBku: 13.03.01 Tennosuepreruka u
teruiotexnuka. [Ipoduns: MHTENIeKTyanpHbIe TEIIOBBIE YHEprocucTeMbl. Dopma 00ydeHHs
— oyHas. 2023.

AkaneMuyeckuil yueOHBbIH 1aH 110 HanpasyieHuto noaroroBku: 13.03.01 TernosHepreTrka u
teruiotexHuka. [Ipoduns: MHTENeKTyanpHbie TEIIOBbIE dHeprocucTeMbl. @opMa 00ydeHUs
—3aoyHas. 2023.

Vka3 IIpesunenta Poccuiickoit @enepanuu ot 01.12.2016 Ne 642 «Crparerun HaydyHO-TEX-
HOJIOrM4ecKOoro passutus Poccuiickoit denepanumy.

[Tpuxa3z MunucrepcTBa 00pazoBanus u Hayku Poccuiickoit denepanuu ot 23.08.2017 Ne 816
«O6 ytBepxxnennu llopsika nmpruMeHEHHUs] OpraHU3aIMsIMH, OCYIIECTBISIIOIIMMEI 00pa30oBa-
TEIbHYIO A€ATEeIbHOCTD, IEKTPOHHOTO 00yUYeHHS, AUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHO-
JIOTUH NpU peaan3aluuu 00pa30BaTeIbHbIX IPOTPaMM).

4.2. OcHoBHaf JquTEpPaATypa

3abonorckuit B.C. Jluneiinas anrebpa u aHanuTH4ecKasi reoMeTpus (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 aHaTuTAYECKAsi TEOMETPHS: MHTEPAKTUBHBINA KypC:
yuebHoe mocobue s By3oB. CII6, W3n-o Jlans, 2022. 180 c.

Kypc nexuuit no nuneliHoOM anredpe U aHaATUTHYECKON reomMeTpun: yuebHoe nocoodue. // Kya-
psasueB b.1O., Matsm B.U., [Tokazees B.B., Uepkecosa I'.B.. M.: MI'TY «MAMI», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. SnexTponHsIit pecypc. ]

4.3. JlonmoJiHMTeJbHAas JIUTEpaTypa

Kpatkuit xypc BbICIIEl MaTeMaTHKH [DJIEKTPOHHBIN pecypc]: y4el. - 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-
TEMaTHKU JJI1 TEXHUYECKUX BbICIINX y4eOHBIX 3aBeneHuil. Yactu 1-4. M.: MT'I1Y, 2012. 400
IK3.

Wneun B.A., [To3nsk O.I'. Ananutudaeckas reometpusi. 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 3agad u3 Kypca aHaIUTUYECKOW N€OMETPUM U JTUHEUHOM aj-
re0pbl [ DneKTpoHHBIN pecypc]: yued. mocobue - DnekTpoH. AaH. - Mocksa: @uzmatnut, 2014.
- 192 c. [Pesxxum noctyna: URL: https://e.lanbook.com/book/59632. - 3ari. ¢ sxpana.]

4.4. DueKTpoHHBbIEe 00pa3oBaTeIbHbIE PeCYPChI

[IpoBenenue 3aHATUN U aTTeCTallMi BOBMOXHO B IUCTAaHIIMOHHOM (opMaTe ¢ IPUMEHEHUEM CH-
CTeMBbI TUCTAaHIMOHHOTO oOyueHus yHuBepcurera (CAO-LMS) Ha ocHOBe pa3pa0OOTaHHBIX Ka-
dbenpoit «MaTtemaTuka» 3JIEKTPOHHBIX 00pa3oBareibHBIX pecypcoB (DOP) mo Bcem pasznenam
HpOrpaMMEL:.

Hassanue O0OP

Jluneiinas u BeKTOpHas anredpa
AHanuTuyeckas reoMeTpusl
Jluneiinas anreOpa W aHAIUTH-
YecKasi FeOMETPHSI

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

Pa3zpaborannbie DOP BKII0YatOT TPEHUPOBOUHBIE U UTOTOBBIE TECTHI.
[Topsimok mpoBeaeHus: paboT B JUCTAaHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTJCIBHBIMU PACIIO-
PSOKEHUSIMU TIPOPEKTOPA IO yueOHOM paboTe M/iii EHTPOM y4eOHO-METOINIECKOI 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 BKIIOYAIOT YIeOHO-METOIMYECKAE MaTepraibl B JJICKTPOHHOM BHJIE, MPE/-

CTaBJICHHbIC Ha caiiTe mospolytech.ru B paznene: «lleHTp MaTeMaTH4eCKOro 00pa3oBaHuUs

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

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

[Tone3npie ya4eOHO-METOAMYSCKHIE U MHPOPMAITMOHHBIC MaTePHAIIBI IIPEICTABIICHBl HA CalTax:
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 | PazpaGorunk I1O JocTynmHocTh Ccbuika Ha Equnblii peectp
(mpaBoob.Jiaja- (IMEH3HOHHOE, | POCCHUIICKHUX MPOrpamMMm st
TeJib) cB00OIHO pac- 9BM u B/l (npu naanuuu)
NPOCTPaHsieMOe)
1 | Astra Linux [ OOO JIvuieH3noHHOE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_1d=9540
ACTPA" 36
2 | MoiiO¢uc OO0OO "HOBBIE JIvuieH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_1d=9433
TEXHOJIOT' " 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

HoctynHna B cetn UH-
https://stackoverflow.co
Stack Overflow / TepHeT 0e3 orpaHuye-
m,
HUU

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

[Topran @enepanbHbIX rocynap-
CTBEHHBIX 00pa30BaTEIHLHBIX CTAH-
JIapTOB BhICHIETO 00pa30BaHUs

http://www.fgosvo.ru. HoctynHo

JIeKTPOHHO-0UOJINOTEYHbIEe CHCTEMBI

Jlanb https://e.lanbook.com/ Hocrtynna 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 Hay4YHOU AIEKTPOH- http://www.elibrary.ru HoctymnHo
HOI OMOINOTEeKU

(eLIBRARY.RU)

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

MoJIUTEMaTHYecKas peepaTUBHO-
o6ubnunorpaduueckas u
HayKoMmeTpudeckas (OubmuomeTpu-
yeckas) 6aza JaHHBIX

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

MaTCpI/IaJ'IBHO — TeXHHYeCcKas 0a3a YHUBCPCUTCTA obecneynBaeT MMPOBCACHUEC BCCX BUIOB
3&H$[TI/II71, IpeaAyCMOTPECHHBIX y‘-Ie6HI)IM IJIaHOM, U COOTBETCTBYCT )I@IZCTB}H—OHIHM CaHUTApHBIM U
IMPOTHUBOIIOXKAPHBIM IIpaBUJIaM U HOpMaM.
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http://webofscience.com/

Kadenpa «MaremaTrka» He pacronaraeT COOCTBEHHBIM ay TUTOPHBIM (DOHIOM M UCTIONb-
3yeT yueOHbIE ayAUTOPHH U3 001Iero (JOH/Ia YHUBEPCUTETA.
[Tpy HEOOXOIMMOCTH JIJIs IPOBEICHUS MHTEPAKTHBHBIX MPAKTHUECKUX 3aHATHIA UCTIOJb3Y-
I0TCSI KOMITBIOTEPHBIE KIJIaCChl YHUBEPCHUTETA.

6. MeToanm4yecKue peKOMEHAAUN

6.1. MeToauueckne peKOMEHAAIUM ISl MPeNoAaBaTe/isi M0 OPraHu3anuu ody4de-
HUSA

[Ipexne Bcero, ciaenyeT oOpaTuTh BHUMAaHHUE CTYAEHTOB Ha TO, YTO IPAKTUUECKU BECH U3Y-
yaeMblii UMU MaTepuai He TpeOyeT Kako-1100 CreranbHOM (OMOIHUTEIbHON) MOATOTOBKY U
BITOJTHE MOJKET OBITh YCIIEIIHO U3Y4€H, €CIH CTYJCHTHI OYyT MOCEIaTh 3aHATHS, CBOEBPEMEHHO
BBITNOJIHATH JOMAIIHKE 33JaHHsI ¥ TIOJIb30BaThCS (IIPU HEOOXOAMMOCTH ) CUCTEMOI IITAHOBBIX KOH-
CyJIbTalluil B TEUEHUE KaKJOr0 ceMecTpa. Bolenmue B Kypc MaTeMaTUKU pa3/ieibl SBISIOTCS
KJIACCUYECKHMM, B TO K€ BPEMS OHU IIPAKTUYECKU OPUEHTUPOBAHBI, TAK KAK UMEIOT IIMPOKOE pac-
IIPOCTPAaHEHNUE I PEIICHUs Pa3HOTo poja 3a/1a4 BHYTPU CaMOW MaTeMaTHKU U MPUKIAIHBIX 3a-
nad. X ocBO€HHE MOMOXKET CTYJIEHTaM JIOTHYECKU BEPHO, apryMEHTHUPOBAHO U SICHO CTPOUTH
YCTHYIO ¥ IUCBMEHHYIO PeUb, YCIIEITHO IPUMEHITh HAaKOTUICHHBIE 3HAHUS B TPO(HECCHOHATLHON
JIeATEIbHOCTH.

Heo6xonnMmo ¢ camoro Hauana 3aHATHH PEKOMEH/I0BATh CTYACHTaM OCHOBHYIO U JIOTIOJI-
HUTEJIBHYIO JIMTEPATYpPy, @ B KOHIE CEMECTpa JaTh CIIUCOK BOIIPOCOB /7Sl TIOATOTOBKH K 3K3aMEHY.

Ha mepBoM 3aHSATHH 1O JUCHUIUIMHE CIIETyeT 0053aTeIbHO MPOMH(POPMUPOBATH CTY ICH-
TOB O BUJE U (popMe MPOMEKYTOUHOH aTTeCTAlUU MO AUCIUILTIHE, CPOKAX €€ MPOBEACHHUS,
YCIIOBUSIX JIOMYCKA K POMEKYTOYHON aTTeCTalliu, IPUMEHEMBIX BUAAaX IPOMEKYTOUHOTO KOH-
TPOJIAL.

N3noxxeHne TEOpEeTUUECKOro MaTepuasa JOJKHO COINPOBOXKAATHCA WIUIIOCTPATUBHBIMU
pUMepamMu, TIIATEIbHO OTOOPAHHBIMU MPENoAaBaTeeM TaK, YTOObl TEXHUYECKHE TPYAHOCTH U
BBIKJIQ/IKU [P PEIICHUH 33a4d HE OTBJIEKAJIU OT TJIABHOT'O: OCMBICIICHUS UJEU U CYTU IPUMEHS-
eMbIX MeTof0B. Cieayer Bcerja yKa3blBaTh IPUMEPHI IPAKTUYECKOTO IPUMEHEHUSI PACCMOTPEH-
HBIX Ha 3aHATHSIX YpPaBHEHUU U GOpMYIL.

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

[IpenogaBatenp, Be1yIUi IPaKTUYECKUE 3aHATHSL, JOJKEH COTJIaCOBBIBATh YyUEOHO-TEMa-
TUYECKUH TJIaH 3aHATUH C JIEKTOPOM, UCTOJIb30BATh €ANHYIO CUCTEMY 0003HAaUEHUH.

[IpenogaBatento ciaenyeT 100MBAThCSI CUCTEMAaTHYECKONM HENPEPBIBHON pabOThI CTYAEH-
TOB B TEUCHHE CEMECTpa, HEOOXOMMO BBISIBIISATh CHIIBHBIX CTYAEHTOB M MIPUBJIEKATh UX K HAYYHOM
paboTe, K y4acTHIO B pa3HOT0 poja OJIMMIIMAaX U KOHKYpCax.

CryneHT IOJKEH OLlyllaTh 3aMHTEPECOBAHHOCTD MPEMNOJABaTellsl B JOCTH)KEHUN KOHEY-
HOTO pe3yJsibTaTa: B NMPUOOPETEHHH OOYyYaOLIUMUCS TMPOYHBIX 3HAHUM, YMEHHH W BiaJeHUs
HaKOIJICHHOM nH(popManueit 17 peleHus 3a/1a4 B IpopecCuOHaIbHON 1S TeTbHOCTH.

6.1.1. O06pa3oBaTesibHbIE TEXHOJIOTHHI

Bo3MoxkHO npoBeieHue 3aHATUN 1 aTTeCTalluii B IUCTAaHIIMOHHOM (hopMare ¢ MPUMEHEHUEM CH-
CTeMBbl TUCTaHIMOHHOTO oOyueHus yHuBepcurera (CAO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
dbenpoit «kMaTtemaTrka» 3JIEKTPOHHBIX 00pazoBaTesbHbIX pecypcoB (JOP) (cm. m.4.4).

[Topsimok mpoBeaeHust paboT B JUCTAHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTJCIBHBIMU PACIIO-
PSUKEHUSIMH TTPOPEKTOpa 1o yueOHoM paboTe U/Uii LIEHTPOM y4eOHO-METOINYECKOM pabOTHI.

6.2. Mertoauyeckue ykazaHusi A 00y4arOMMXCH 110 OCBOCHUIO
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AU CIHUITITTHHBI
Pa3nes: 3j1eMeHTHI JIMHEHOM aaredpsbl

Martpuusl u onpeneaurtean. I[Ipexnae Bcero, CTy€HT AOJKEH MOHAThH, YTO MaTpULIA —
9TO Tabnuia yucen (MpuyeM 3Ta TabIua MOKET UMETh OJTMHAKOBOE YUCIIO CTPOK U CTOJIOIOB, a
MOJKET OBITh U IPSIMOYTOJIBHO ), @ OIIPEJIEIUTEIb- 3TO YUCIIO, 3alIChIBAEMOE B BUIE KBaIpaTHON
TaOJIULIBI, TO €CTh ONPEACTUTENN CYIIECTBYIOT TOIBKO Y KBaIPATHBIX MATPHII.

Craenyer oOpaTuth 0c000€ BHUMAaHUE HA ONEPAIII0 YMHOKEHUS MPSMOYTOJIBHBIX MaTPHUI]
U MOHSATH, KAKUM TOJIY4YaeTcsl HOPAI0K MaTpUIIbl — Ipou3BeaeHus. OCOOEHHOCTh MaTPUIL TAKKe
COCTOHT B TOM, YTO MTPOU3BEACHUE MATPHUII HE TIEPECTAHOBOYHO, TO eCTh AB # BA .Cnenyet 00s-
3aTe’IbHO yOeTUTHCS B 3TOM, PEIIMB COOTBETCTBYIOIIHNE 3a/1a4H.

BaxnbIM siBisieTcst nmonsTue oOpaTHoil maTpuilbl. Hamo 3HaTh ycioBHe CyleCTBOBAHMS
0o0paTHON MaTpHIlbl U AIrOpuTM ee noctpoeHus. [locie ee BrunciaeHHs 1eIeco000pa3Ho AeaTh
IPOBEPKY NPaBUILHOCTH PENIEHHS, BBIIOJHUB ONEpaLKo YMHOKeHus A~ A = E (1oJvkHa mody-
YUTHCS €IUHUYHAS MAaTPUILIA)

[Ipu u3ydyeHun onpenenuTencii Haao YETKO YCBOUTh MOHIATHUSI MUHOpPA, aJlre0pandecKkoro
JIOTIOJIHEHHU S, 3HaTh MHOTOYMCIICHHbIE CBOMCTBA OonpeaenuTens. s 0oCBOeHUs TEXHUKN BbIUYHC-
JICHUS OTpEeAeTUTENeH 1enecoo0pa3Ho, BEIOpAB MPOU3BOJILHBIA ONMPEACIUTENb BBIIIE TPETHErO
MOPSAKA, PACKPBITH €0 Pa3IWYHBIMU CIIOCOOaMU, MIPUMEHSISI PA3IOKEHHE U MO CTPOKaM U IO
cron6mam. OOparute BHUMaHHUE, KAKUE CTPOKH (CTOJIOIBI) TPEAIIOYTUTEIBHEE BBIOMPATH ISl pac-
KPBITUS OTIPEACTUTEINS, YTOOBI yIPOCTUTH €ro BhiurcieHue. OcodeHHo 3¢ (HhEeKTUBHO BBIUUCIICHHE
OIpEAENIUTENSI C TOMOIIBIO AIEMEHTAPHBIX IPE0Opa30BaHUi, IPUBOIALINX €0 K TPEYTOJIbHOMY
BU]TY.

[Ipu u3ydenun pemeHunit CucTeM JTMHEUHBIX anredpandeckux ypaBHenuit (CJIAY) obpa-
TUTE BHUMAHHE, IPEXK/IEC BCErO, HA MIOHATHE PEIICHUS CUCTEMbI U YCIOBHS CYLIECTBOBAHUS pellie-
HUH B 3aBUCHMOCTH OT COOTHOLIEHUSI MKy PAHI'OM MaTpULIbl, PAHTOM PaCIIMPEHHON MaTPUILIbI
CUCTEMBI M YUCIIOM HEU3BECTHBIX U ypaBHeHUH. OOparuTe BHUMAHUE HA yCIOBUS MPUMEHEHUS
¢dopmyn Kpamepa u merona obpaTHoi MaTpulibl. BHUMaTeNnbHO pa30epuTe NMpUMEpPHI PELICHUS
IPOM3BOJILHBIX CHCTEM JIMHEWHBIX anreOpandecKux ypaBHEHUH metonoM ["aycca (BBeneHue 6a-
3UCHBIX U CBOOOIHBIX MEPEMEHHBIX ).

Pa3nesi: DieMeHTbI BEKTOPHOM aaredpnl

[Ipu m3ydeHun naHHOW TeMbI OOpaTUTE BHHMaHWE Ha JMHEWHbBIE OMepaliuy HaJl BEKTO-
paMu, Ha TIOHSTHUS IMHEWHON HE3aBUCUMOCTH M JIMHEIHOM 3aBUCUMOCTH BEKTOPOB, Ha hyHIaMEH-
TaJIbHOE MIOHATHE Oa3rca BEKTOPHOIO MPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO Oa3Kca), Ha pasiio-
JKEHHE BEKTOpa 1o 6a3ucy.

3HaTh ONpeneIcHNE, FTEOMETPUUECKHUE CBOMCTBA CKAJISIPHOTO, BEKTOPHOIO U CMEIIAHHOTO
IIPOU3BENICHUS BEKTOPOB, POPMYJIBI Ui X BHIYMCIICHUS B BEKTOPHOU U B KOOpAMHATHOU (hopme.
O0s13aTeNbHO 3HATH M YMETh MPOBEPSITH YCIOBUS OPTOTOHABHOCTH, KOJITMHEAPHOCTH U KOMILIA-
HapHOCTH BEKTOPOB.

Pa3jnesn: kKoMILIEKCHBIE YHCJIA H MHOTOYJIEHBI

B sToM paznene, npexe Bcero, HaJl0 MOHATh, YTO KOMIUIEKCHOE YHCIIO SIBUJIOCH PACIlIU-
pEHHEM TOHSTUS JCUCTBUTEIBHBIX YHCET, 3HATh ONpPEIeTIeHUEe U TP (POPMBI 3aITUCH KOMILIEKC-
HOro yucia (anredpanyeckyro, TPUrOHOMETPUUECKYIO U NTOKA3aTeNbHYI0), TeOMETPUUECKYIO HH-
TEpIpETALNI0 KOMIUIEKCHOTO YMCIIa ¥ B3aUMHO-0JHO3HaYHOE COOTBETCTBUE MEXK/1Y MHOXKECTBOM
KOMILIEKCHBIX YHUCETT 1 MHOYKECTBOM TOUYEK KOMIUIEKCHOM TUIOCKOCTH. 3HaTh (popmyiry Dimepa.
KommiekcHble 4ncia MOKHO M300pa)karh ¢ MOMOILBIO BEKTOPOB Ha KOMIUIEKCHOM IJIOCKOCTH.
[ToaToMy omnepariu CJI0KEHHUS U BBIUNTAHUS KOMITJIEKCHBIX YHCEI MOTYT OBITh CBE/ICHBI K OIepa-
LUAM CIIOKEHHS M BBIUUTAHUS COOTBETCTBYIOLIUX BEKTOPOB.

Hazo 3HaTh 1 yMeTh BBINIOJIHATH ONEpaIli YMHOXKEHUS, IEICHUS, BO3BECHUS B ITOJIOXKH-
TENbHYIO CTENEHb KOMILJIEKCHBIX YHCEIN, 3allMCAaHHBIX B TPUTOHOMETpUYECKoil (hopme, U3BIeUe-
HUS KOPHS N-OM CTETIEHH W3 KOMILIEKCHOTO YHCIa.
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Crnemyer oOpaTHUTh BHUMAaHHE HA TO, YTO MHOXECTBO KOMIUIEKCHBIX YHCEN SBISICTCS 3a-
MKHYTBIM, TO €CTh JIF00ast anreOpandeckas oneparus HaJi KOMIUIEKCHBIMHU YHCIIaMHU HE BBIBOJIUT
3a TIpeIeITbl 00JIACTH KOMIUICKCHBIX YHCEIL.

Hano 3HaTh pa3nuvHbie BUABI PA3JI0KCHIS] MHOTOWICHA HA MHOKUTENH JIJIS CIIy4aeB, KO-
IJla cpelli KOPHEW MHOTOYJICHAa MOTYT OBITh KpaTHBIE, KOMILJICKCHBIC KOPHU. JTH CBEACHUS OyIyT
UCIIOJIb30BATLCS, HAIPUMEP, B MHTETPAIBHOM HCYHCICHUU TPU BBIYHCICHUH WHTETPAIOB OT
JPOOHO-PAMOHATILHBIX (DYHKIIHIA, IPU PEUICHUU JIMHEHHBIX OJHOPOIHBIX MU PEpEHIINATHHBIX
YPaBHEHUU N-TO MOPSJIKA C TOCTOSTHHBIMU KOA(PUITUECHTAMH.

Pazgesn: Anaauruyeckasi reoMeTpust

[Tpu n3ydeHNH aHATUTUIECKOU T€OMETPUU CIIEAYET, MPEXKIIC BCETO, MOHATH, UTO €€ 3a]a4eii  sB-
JSIeTCsl M3YYCHUE TEOMETPUICCKUX O0BEKTOB MPH OMOIIY aHATUTHYECKUX METOJIOB areOpbl U
MaTEeMaTHYECKOTO aHalu3a. B 0OCHOBE TaKOTO MOIX0/1a JISKUT METO/I KOOPJMHAT, BIIEPBBIC CHCTE-
MaTH4YecKH puMeHeHHbIi P. Jlekaprom. OCHOBHBIC TIOHSATHS T€OMETPHH (TOYKA, TPsMasi, TIOC-
KOCTh) SIBIITFOTCSI HEOTIPEACIIEMbIMH, U JJI UX OMHCAHUS MPUMEHSICTCS aKCHOMATHYECKUA Me-
TO/I, TO3BOJISFOIINHN YCTAHOBUTH B3aMHO OJTHO3HAYHOE COOTBETCTBUE MEX/Ty MHO)KECTBOM TOYCK
PSIMOM U MHOXKECTBOM JICHCTBUTENBLHBIX YHCET U, TAKUM 00pa30oM, BBECTU CUCTEMY KOOPIMHAT.
Hamo yeTko ycBOUTh pa3inyHbie GOpMbI ypaBHEHHA MPSIMOI U TUIOCKOCTH YMETh NIEPEXOAUTh OT
oJHOH (opMbI K apyroi. CiemryeT OCMBICIUTh U YCICITHO MPUMEHSTh PEIICHUS KIACCHICCKHX
3a]]auy aHAIUTUYECKON T'€OMETPHH O B3aUMHOM PACIIOJIOKECHUU TMPSIMBIX M IUIOCKOCTEH, yMETh
OTIPEICIISATE YTl U PACCTOSIHUS MEXKY Pa3IUIHBIMU T€OMETPUICCKIMH OObEKTaAMH.

OTMeTuM B 3aKIIIOYCHHUE, YTO YCICIIHOE U3YUYCHUE TUCIMILIMHBI « JInHelHas anreOpay,
nproOpeTeHNe HeOOXOIUMBIX KOMITETSHITNH, YMEHHI U HABBIKOB BJIAJICHUSI MATEMAaTUICCKHIM all-
naparomM TpeOyeT OT CTYJAEHTOB OOJIBIION caMOCTOATENbHOM paboThl. OOpaTUTe BHUMAaHUE, YTO
KOJIMYECTBO YacOB, OTBOAMMBIX Ha CAMOCTOSITEIIbHYIO pa0OTy B COOTBETCTBUHU C YYCOHBIM IIa-
HOM, OOJIBIIIEC YKCJIa YacOB, OTBOJMMBIX HAa BCE BUIbI AyAUTOPHBIX 3aHSATHUH.

7. @OH/ OLIEHOYHBIX CPEACTB

@DoH/ OLICHOUHBIX CpeACTB NpeacTanieH B Ilpunoxenun 2 k paboueil nmporpamMme U BKIHOYAET
pa3aens:

1. MeTo/ibl KOHTPOJISL M OLICHUBAHUS Pe3yJIbTaTOB 00yUYEeHHUs

2 llIxana u KpUTEpUU OLIEHUBAHUS PE3YyJIbTATOB O0yUEHHUS

3. OueHouHsbIE CpeCTBA

3.1. Texymuii KOHTPOJIb

3.2. [IpomexyTo4Has aTTecTalus
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Ilpunosicenue 1

1. TeMaTn4ecKkuii JIaH JUCUUILUINHBI «/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,

BKJIIOYASI CAMOCTOSITEIbHYIO BujbI caMocTosiTenbHOl pagorer | POPMBI
o, arrecra-
5 = padoTy CTyICHTOB, CrynenroB un
Pasznen E S 11
)
3 = U TPYAOEMKOCTh B Yacax
n/n CP | KC
J | II/C | JIad C P K.P. | K.IL. | PT'P | Pedepar | K/p | O 3
IlepBblii cemecTp
Pa3nes 1. DiieMeHTHI THHEHHOM 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.
Boinaua 3aganauii PI'P Ne 1 no anHeiliHoM
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 cucTteM JTUHEMHBIX 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 IpOHU3BOJIBHBIX 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-
CHMBIE W JIMHEWHO 3aBUCUMBIEC CHCTEMBI
BEKTOPOB.

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

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-
pHH 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 JIMHEHHOro ore-
paropa.

13

1.12

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

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 MIIOCKOCTBHIO

CamocrositesbHast padora Ne 3 B ayauro-
PHH 110 AHAJIUTHYECKOH reOMeTPpHH

17

1.16

KpuBsie BTOpOro mopsijika ux reoMeTpuyde-
CKHE€ CBOICTBa. YpaBHEHHUS OJIUIMIICA, TH-
nepOosbl, mapabonsl OOiiee ypaBHEHHE
KpUBOW BTOporo mnopsnaka. llpuBencHue
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 Do | tpasons | P
5 - £ yio paéory Wb CAMOCTOSITEIbHOM paboTel |
n/n Paznen s 5 § CTY/IeHTOB, U TPY10€MKOCTb B CTyneHToB wan
8 g = qacax
= A | e | Ja6 | cpC | KCP | K.P. | KL | PTP | Pepepar | Kip | 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

M3BEACHUS BEKTOPOB, X CBOMCTBA. Y CJIO-
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 pazaedie 3.
JleiicTBUSL HaJ KOMILUIEKCHBIMHM YHCIIAMHU.
Paznoxkenne MHOTOWIeHA Ha MHOXUTEIIH.
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 IipsiMoi. KpuBble u moBepx-
HOCTH BTOPOT'O NOPsAKa

14

O0630p 3a1a4, M3yuyaeMbIX B pa3iedie 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 00y4YeHHs

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 NPOME:KYTOUHOI aTTeCTANMN: IK3aMeH

HpOMe)KYTOLIHaH aTTeCTranusa o6yqa}0mnxc;1 B cbopMe 9K3aMCHa NPOBOAUTCS 11O pE3yJibTaTaM
BBIINIOJIHCHHUA BCEX BUAOB yqe6H0171 pa60TbI, NpeaAyCMOTPCHHBIX y‘le6HI>IM MJIAaHOM MO JaHHOM JUCIH-
IJIMHE, IIpU 3TOM YYUTBIBAKOTCA PE3YJIbTAThl TCKYLICTO KOHTPOJIA YCIICBACMOCTH B TCUCHUC CC-
MCCTpa. OHGHKa CTCIICHU OOCTHXKCHMHA O6y‘{aIOH_II/IMI/ICH IUIaHUPYEMBIX PE3yJIbTATOB o6yquH${ 10
AUCHUIINIMHE ITPOBOAUTCA MPETIOAABATCIIEM, 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 INPOMEKYTOYHOH AaTTeCTAllUM, INPEIyCMOTPEHHBIE
nporpaMMoil quctUIuinHbel. CTy/€HT JAEMOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHUH, HABBIKOB ITOKA3aTEJISIM, IPUBEICHHBIM B
Otin4Ho TabynLax, onepupyeT NpUOOPETEHHbIMU 3HAHUSIMHU, YMEHUSIMH,
HAaBBIKAMM, IPUMEHSET UX B CUTyallUsX HOBBIIMICHHON CJIOKHO-
ctu. Ilpu sToM MoOryr OBITH JONYILIEHBl HE3HAUYUTEIbHBIC
OLIMOKH, HETOYHOCTH, 3aTPyIHEHHs NpU MepeHoce 3HAHUHM U
YMEHU Ha HOBBIC, HECTAHIAPTHBIC 3a7a4H.

BeinonHeHsl Bce o0si3aTesIbHbIE YCJA0BHSI NMOATOTOBKHM CTYy-
Xoporo JAeHTa K NPOMEKYTOYHOH aTTeCTAlMH, IPETyCMOTPEHHBIE
porpaMMoil JuciuIuinHel. CTyI€HT NEMOHCTPUPYET COOTBET-
CTBHE 3HaHUH, YMEHUH, HABBIKOB I1OKA3aTeJIsIM, 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

BeimonHensl Bce o0si3aTejbHbIE YCJIOBHS TOJATOTOBKH CTY-
JIeHTa K MNPOMEKYTOYHOH aTTeCTAllMM, IPEIYCMOTPCHHBIC
nporpaMMoil AucuuIuMHbl. CTYACHT IEMOHCTPUPYET COOTBET-
CTBHE 3HaHUH, YMEHHUI, HABBIKOB ITOKA3aTeIIsIM, IPUBEICHHBIM B
TabIUIIax, ONEPUPYET MPUOOPETEHHBIMU 3HAHUSMH, YMEHHUSIMH,
HaBbIkaMu. Ho mokasbiBaeT HernyOOKue 3HAHUS, IPU OTBETE HE
JIOITyCKaeT rpyObIX OMMOOK WM MPOTUBOPEUNH, OJHAKO B Pop-
MYJHPOBAaHUN OTBETa OTCYTCTBYET JOJDKHAS CBSI3b MEXKIY aHa-
JM30M, apryMEHTalMell U BBIBOJAMHM, B PEHICHUH 337a4 MOTYT
conepxKatbes rpyObie ommOKu. J{71s HoTydeHus MPaBUIBLHOTO OT-
BeTa TPEOYIOTCS YTOUHSIONINE BOTIPOCHI.

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 Ta0JInIaX, JOMyCKAOTCS 3HAUUTENIbHBIE OIIMOKH, IPOSIBIISETCS
OTCYTCTBUE 3HAHMI, YMEHMI, HaBBIKOB IO PsAy IOKa3aTeleH,
CTYJEHT UCIBITBIBAET 3HAYUTEIbHBIC 3aTPYJHEHUS IIPU OIIEPH-
POBAaHMHU 3HAHUAMHU U YMEHUSMHU.

3. OneHo4YHbIE CPeACTBA

HaunmenoBaunue
OIIEHOYHOTO Cpea-
CTBa

/1

[IpencraBnenue oue-
HOYHOTO CPEJCTBA B
OOC

KpaTkas xapakrepucTuka OLEHOYHOTO
CpeicTBa

1 KonrtponbHas (ca-
MOCTOSITEJIbHAS)
paborta

(KP)

CpenctBo NpoBEpKH YMEHUN NPUMEHSTH
MIOJTyYCHHbIE 3HAHUS JJIS pelIeHus 3a1a4
OTpEeZIeNIEHHOr0 THMa MO TeME WU pa3-
neiy

KonTponbHble 3a12a-
HUS (IpUMep)

2 | Pacuerno-rpadu-
yeckas pabora

(PTP)

CpencTtBo mpoOBEPKH YMEHMM NPUMEHSATH
IIOJIyYE€HHBIE 3HAHMS 10 3apaHee Olpeie-
JIEHHOW METOJMKE Ul pEIIeHus 3ajad
WIK 33J]aHUd TI0 MOAYJIO WM JAMCLHU-
IUTMHE B LEJOM.

Kommiekr  3amaHuit
JUTSI BBITIOJTHEHHSI pac-
YeTHO-TpapuIecKon
paboTsl
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YceTHbIi onpoc co-

CpencTBO KOHTPOJIS, OPTraHU30BaHHOE KaK
crieranbHas Oecea neIaroruuaeckoro 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
OuIeTHI HABBIKOB. MOKET BKJIIOUATh KOMIUIEKC T€O- | OUJIETHI.
(9B) PETHUYECKUX BOIIPOCOB, 3ajad, IpaKTHye-

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-rpajduueckas padora Nel no JuHeiiHo# ajreope.

Kpatkoe copepxanne pacueTHO-rpaduueckoit paboTh:

Martpuusl u onpenenuTeny. Pemenre cucteM JTMHEHHBIX alreOpandeckux ypaBHEHHH MeTolaMu
["aycca, Kpamepa u oOpaTHOI MaTpUIIBL.

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.

KommaekT 3agannii

AJIs1 BBINOJIHEHUs pacyeTHO-rpadguyeckux pador (PI'P)
1o qucuuiuivee «JInneiinas aaredpa»

PI'P Nel, yactn 1

-11 0 2 0 2
3amanme Nel. Jlanbt matpuriet A=| 1 3 2 | mw B=|0 -3 3
4 0 -3 1 1 -1

Boimonuuts geiictus: A +8B7 .

3ananue Ne2. ITpoOIKUTS JaHHOE MaTpuuHOe 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|
11 -2 1

3ananue Ne4. JInis JaHHON MaTpPHUIIBI HAWTH 00paTHYIO MaTpuily. Clenars mpoBEpKY.

I 0 2
I 1 0}
-1 2 3

Bajanue Ne5. Pemmts Mmarpuynoe ypaBaenne AXB = C (maiiti X). Caenats mpoBEpPKY.

e RS

3aganue Ne6. HaifTu panr MaTpuisl.

1 -1 2 3 7
0 4 3

2 8 9 15
3 -8 2 6 20

PI'P Nel, 3agaHusi o pelieHHIO CHCTeM JIMHEHHBIX ajire0pan4ecKux ypaBHeHUH
3apanue Nel. Pemuts cucremy merogom Kpamepa. Caenats npoBepky.

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

3aganue No2. Peruts cucremy u3 Nel MeTo oM 0OpaTHON MaTpHIIbL.

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

3ananue No4. Pemuth HEOTHOPOIHYIO cucTeMy MeToaoM ['aycca. HaliTu ob1iee pemieHue u 4act-
HOE pEILICHUE.

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

3amanne NoS. Pemuth oHOpOHYIO cucTeMy MeTosioM ['aycca. Haiitu obmiee pemenne u OCP.
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2x, +6x, —=9x;, - 9x, =0
4x, —5x;+x,=0
3x,+3x, = 7x;,—4x,=0"
X, —3x, +2x, +5x,=0

PI'P Nel, vactn 2
3ananue Nel. TToka3aTk, 4TO BEKTOPH M1, M, ]3 00pa3yroT 6a3uc B IPOCTPAHCTBE U PA3JI0KUTh

BekTop a 1o atomy 6asucy: m =(1,—1,2),n=(2,0,3), p=(-2,-1,1),a =(5,—4,13).

3ajianue Ne2. JlaHbl BEKTOPBI /11 W 71 . BBISACHUTH — KOJUIMHEAPHBI JIM BEKTOPEl @ U b .

m=(28,-8,8),71=(-21,6,-6), a=2m+i1,b =2

—m.

S|

,ecmn || =632, |71 =2, (71.m) = 135", @ =61 —m.

3amanne Ne3. Haiitu |C_l

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

Bamanne Ne5. TIpu Kakux 'x' BEKTOPbl @ W b TEpHEHIUKYISAPHbI?

a=(x;1;—-4),b =(x-3;12; x).

3ajianme Ne6. Haiitu mromiaap napasuieaorpaMmma, oCTPOEHHOTO Ha BEKTOpax @ u b .

7AN

G =20 — 5, b =7+, ﬁ|=3,(m,ﬁ)=%.

m| =12,

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

3amanue Ne§. JlaHbl BEKTOpPBI d, b, C . BBISCHUTH — KOMIUIAHAPHBI JIX BEKTOPBI. ECM BEKTOpPHI HE

KOMIUTaHAPHEI, TO HAWTH 00BEM TTapasuIeNIeuIIea, IOCTPOSHHOTO Ha BEKTopax d, b, C u omnpene-

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

3aganue Ne9. Jlns nunelHOTO Ooneparopa A 3amaHbl 00pa3bl 0a3uCHBIX 31eMeHTOB Ae,, Ae,, Ae,

. 3amucaTh Matpully onepatopa A B O6asuce e, ée,, €, U HaliTh oOpa3

JlIEMEHTa X .
Ae =7e +3e,-2e,, Ae,=e —e,+4e,, Ae,=2e +2e,+3e
x=2e —4e, te,.

3amanne Nel(0. Haiitu coOCTBEeHHBIE 3HAYEHUST U COOCTBEHHBIC BEKTOPHI IMHEWHOTO OnepaTopa,

. -4 1
3aIaHHOT'O0 B HEKOTOPOM Oazmce MaTpuncu A :( 7 2) .

PI'P Ne 1, vactp 3
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3aganue Nel. Tlpsmas /, mpoxomut uepes TOUKy A mapainenbHo BekTopy ¢ . [Ipsmas [/, mpo-

XOJUT uepe3 TOUKy B NnepneHAuKyIsIpHO BeKTOpy 7 . HailTu Touky nepecedeHust NpsIMbIX U YTroJl

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

3aganue Ne2. [lana npsimast /. [Ipsmast /, mpoxomut gepes Touku A u B. Haiitu paccrosiHue oT

TOUKH TIepecedeHust IpAMbIX [, u [, 1o mpsmoit /.

Jx=-8t-3 ) . 0w _
ll'{y=3t+4’ A(490)DB(793), 13-9x 12y+2—0

Baganne Ne3. Haiitu paccrosinue ot Toukn M| 10 miockoctu @, Ipoxojsiei yepe3 Touky A

IePIEHAUKYIIAPHO BeKTOpyY 71, ectu M (0; 1;7), A(2;-1;4), 1 (6;22;-3).

Bamanne Ned4. Haiitit yroa Mex/Iy IIOCKOCTBIO X ¥ INIOCKOCTBIO [3 , IPOXOSIIEH Yepe3 TOUKH

A BuC,ecrm a:5x+y+4z-28=0, A(5;2;5),B3;7;0),C(-4;-3;-1).
3ajmanue NeS. 3anucaTh KAHOHUYECKHE YPABHEHUS MIPSMOM, 3aJaHHOW OOLIMMH YPaBHEHUSIMH.

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

3amganue Ne6. HaiiTi TOUKY HepecedeHust IpssMoid [ W IDIOCKOCTH @ ¥ YTOJl MEXKIY HHMH.

l:

X+2:X:Z_l; a:x+2y-3z-12=0.
3 4

3aganue Ne7. Tlpsimas /, mpoxoxmut uepe3 Touku 4 u B. Ilpsmas [, mpoxoaut yepes Touxky M
TepIEeHJUKYIAPHO IIIOCKOCTH ¢ . Haiitu yron Mexxy npsiMeiMu [, ¥ [, ¥ BBIACHUTB — JICXKAT JIU

OHH B OJHOH IJIOCKOCTH HJIN CKpCHINBAKOTCA.

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

+3)° )
3ananue Ne8. i naHHON KpUBOU % + % =1 yka3aTh (OKYyCBI, SKCLIEHTPUCHUTET, TUPEK-

Tpuchl. [locTpouTh KpUBYI0, H300pa3UTh (POKYCHI, AUPEKTPHUCHI.

Bajganne Ne9. IpuBecTu ypaBHenue kpuBoii 9x” —25)° —18x+200y—616=0 k kaHOHHYe-

CKOMY BUZY U IIOCTPOUTH KPUBYIO.
KonTposbHbie 3a1anus (mpuMepbl)

Bapmuanr.

1. HaiiTn 3HaYeHHs1 MATPUYHOTO MHOTOWIeHa [ (A)

-1 0
f(x)z—x3+2x2—x+3,A=(3 2j
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3 -1 7 2 4
2. HaiiTi panr MaTpuIsl IpUBEIEHIEM K CTYIIEHYaTOMY BUY ? ) 6 3 13

11 -3 13 5 17

1 2 1
3. BeraucauTh onpeaenuTens IPUBEACHIEM K CTYTICHIaTOMY BHIY 3 -5 3
2 7 -1

4. Haiitu matpuiy, oOpaTHyto maHHO# (a). PemmTs MaTpuaHoe ypaBHeHuE (0)

1 2 1
3 -5 3 (6) =2y (2039

@ 3 4 3 -1 o0
2 7 -1

5. Pemmnth cucteMy ypaBHEHWH. YKa3aTh 00Iee U OTHO YAaCTHOE pPelIeHue (a).

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

4x, +9x, —5x;, —8x, =5 X +2x,+x;,=5
(@) 13x,+7x, —2x, —4x, =4 (6) 13x, = 5x, +3x; =7
2x, +5x, +x;+3x, =3 2x,+7x, —x;, =13
Bapuant
L. PacmicaTh pasioKeHHe BEKTOpa X 110 BEKTOPAM p, g,
x={5-12,1}, p=1{1,-3,0}, ¢={1,-11}, r={0,-1,2}

2. KosnnuneapHsl 11 BEKTOpsL p U g ?

a=1{2,0,1}, b={-231}, p=2a+2b, g=3a-2b

3. Jlana nupamusa ¢ BepmrHamu B Toukax A A, 4,4, .

A(-2,4,8), 4,(4,-1,2), 4,(-8,7,10), A,(-3,4,-2)

Haiitu:

a) yron mMexay peopamu A A4,, A A,

0) 00beM IMpaMuabI

B) JUTMHY BBICOTHI OITyIIEHHON Ha rpanb A A, A,

T) HallTH JUTHHY MEIHaHbI, IPOBEACHHYIO U3 BEPIIHHBI A K pebpy A,4;

4. BOIMUCIUTD IWIOMA/b ApAIUIeNorpaMMa, OCTPOEHHOTo Ha BEKTOPAX d H b (I — yroM MekLy BeKTO-
pamu ; u (}
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Bapuant

1. Haiitu paccrosinue ot Toukn M, 10 miockoctu (M MM, ):
M, (-9;10;2), M, (0;7;-4), M,(4:8;—1), M;(-2;1;3)

L |x+y+z-2=0
2. Beinucarb KaHOHHYECKOE ypaBHEHUE MPSIMOIL:

x—y-=3z+6=0

x=2 y-3 z+1

nx+y+2z-9=0.
1 4 4

3. HaiiTi Touky nepecedeHus npsMOH U IIIOCKOCTH:

x—1
4. Haiitn Touky P, cHMMeTpHYHYIO TOYke P OTHOCHTEIbHO HpsiMoit /: P (O; —1;3) u 1 == % .

5. HammucaTb ypaBHEHHE IULIOCKOCTH ¢ TIPOXOoJsieil uepe3 Touky M| ¥ NepneHIUKyJSIpHO — HPSIMON

(MM,): M,(3;2;0), M,(415), M,(2;—-1;4).
6. Haiitu KocuHyC yriia MEeXIy IIOCKOCTAMU O U O,
o, :3x-y+3=0, o, : x-2y+5z-10=0

BapuanT 3a1aHuii MPOMeKYTOYHOI0 TeCTa

-2 0 8 1 -5
-1 7 2 4

-8 2 -6 -3 -I3

11 -3 13 5 17

1.1. Haiitu panr MaTpuisl IpUBEACHUEM K CTYIIEHYAaTOMY BUY

1 =2 -2 3 5
1.2. Pemuth MaTpuyHOE ypaBHEHUE [ 3 jDX :[ 3 U o j

X +2x,+x,=5
1.3. Pemuts cuctemy no gpopmynam Kpamepa 3x, =5x, +3x, =7
2x, +7x,—x, =13
2.1. Hanucars pasioxkeHne BEKTOpa X 10 BEKTOPaM p,q,r X = {5,-12,1}, p= {1,-3,0},

g={L-L1}, r={0,-12}

2.2. Beruucnute miomniaip napajuiesorpaMma, IOCTPOCHHOTO Ha BEKTOpax @ U b «a — yroi Mexy

BEKTOpaMH p U ¢

2.3. lana nupamua ¢ BepumHamu B Toukax 4,.4,4;4,. A4,(6,1,3), 4,(6,-2,-3), 4,(2,2,0),
A4,(-5,1,0)
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Haiitn [uinHy MequaHbl, IPOBEICHHYIO U3 BEPIINHBI A K pedpy A, A4,

x-2 y-3 z+1
1 —4

3.1. Haiitu TOUKy nepeceyeHus NpsiMoil U MIIOCKOCTH: U x+y+2z-9=0.

3.2. Haiitu Touky P CUMMETPHUUYHYI TOYKEe P OTHOCUTENBHO MpsAMOU [: P(O;—1;3) u

_l_y

_Z
1 -1 1

3.3. HanucaTh ypaBHEHHE IIJIOCKOCTH ( MPOXOJAILEH uepe3 TOuKy M, M NEpHEHIUKYISIPHO

npsaMon (M\M,): M, (3;2;0), M, (415), M,(2;-1;4).

4.1. Jlana xpuBasi BTOPOro mopsaaka x* +4y° —12x+16y+16=0. [lody4ynTh KAHOHUYECKOE YpaBHEHUE
KpPHUBOI1 U MOCTPOUTSH .€€

! ! !
4.2. CocTaBUTh MaTpHIly 1epexojia oT 0asuca e,e,,e, K 6asucy e, ,e, ,e, , €Clu

= _ Az = =2 = = S .3 = -
e =2¢ +e,+e; € =€ —¢,+e,; ¢ =¢ +2¢e +e,

Kpurepun onenku:

- OLIEHKA «324TE€HO» BBICTABIISAETCS CTYACHTY, €CJIM OH PEryJIIpHO B TEUEHUE CEMECTPa MPEeACTaBIsII
pelIeHts 3a/1a4, BBIIOJIHUI IIOJHOCTHIO BCE 3a/1aHUS U UX 3aIUTUJI, OTBETUB Ha BOIIPOCHI MIPENoja-
BaTelIs;

- OLIEHKA «HE 3aYTEHO» BBICTABIISETCS CTYJIEHTY, €CJIM OH HEPETyJSIPHO B TEUEHHE CEMECTpa Ipe-
CTaBJISUI PELICHUs 3a/1a4, BBIIOJIHUII 3a/1aHUs HE MOJHOCTHIO WM BOOOILIE HE NPEACTaBIsUT paboThl
Ha MPOBEPKY, JOIYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOIPOCHI IPENO1aBaATES.

Jlist ipoBeieHusI TEKYIIEero KOHTPOJIS 3HAHUH CTY/IEHTOB B AUCTAHIIMOHHOM (pOopMate B pas-
pabotanHbIX Kadenpoit «MaremaTnka» OHJIAWH-Kypcax UMEIOTCS MPOMEXYTOUHbIEe (TIPOOHBIE) Te-
CTBI.

3.2. [IpomMe:KyTOYHAA aTTeCTALMS

[TpomexyTouHast aTTecTanus - (3K3aMeH) MPOBOJUTCS 110 OUIeTaM B yCTHOU (opMme.
Bpems 11 mOAroTOBKM OTBETa HA BONPOCH! He Oosiee 45 MUH.

buner Bxir04aeT TEOpETUUECKUN BOIIPOC U 3aJIaUH.

KoMmmiiekThl 5K3aMeHallMOHHBIX OUJIETOB XpaHATCA Ha Kadenpe «MaTemMaTukay.
Tunosbie BApUAHTHI OMJIETOB NPHJIATAIOTCH.

KomiuiekT Bonnpocos
0 TUCIUIUINHE «/IuHeliHas aaredopa»

Matpu1ibl, TUIIBI MATPHIL.

Onepanuu ¢ MaTpuLlaMu, UX CBOMCTBA.

YMHOKEHHE IPSIMOYTOJIbHBIX MaTPHII.

Marpuunasi popma 3arucu CUCTEMbI TMHEHHBIX aareOpandyecKux ypaBHEHHH.
Onpenennurenu U UX CBOWCTBA.

[TonsiTue onpeaenurens. MUHOPHI U anredOpanyeckre JOMOTHEHHUS.

CucreMbl TUHEHHBIX aNreOpanyecKux ypaBHEHHM, OCHOBHBIE MOHATHUS U ONPEICICHHUS.
[TpaBuiio Kpamepa pemiennst cucteM JIMHEHHBIX ypaBHEHUI.

OOpatHas mMaTpulia U €€ BbIYKUCICHHE. Y CIIOBHE CYIIECTBOBaHMS 0OpaTHOM MaTpHIIbI.

O Pemienune cucrem TMHEHHBIX aareOpandyecKux ypaBHEHHH METOAOM OOpaTHOM MaTPHIIB.

’—‘\090.\‘.CT\.V':h.‘*’!\’.H
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11. Meton I'aycca pemieHus CUCTEM JTUMHEUHBIX YPaBHEHUH.

12. PemieHne npon3BOIbHBIX CUCTEM JIMHEHHBIX ypaBHEHUI MeToaoM ['aycca.

13. Panr matpuusl. Teopema Kponekepa — Kanemu.

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

15. IloHaTre BeKTOpa U JIMHENHBIE ONIEpalliy HaJl BEKTOPaMHM, CBOICTBA ONEpaLIUi.

16. JIuneitnass KOMOWHAIIUS BEKTOPOB.

17. JInnelinas HE3aBUCUMOCTh U JIMHEWHAs 3aBUCUMOCTb F'€OMETPUUECKUX BEKTOpoB. Kpurepuii n-
HEWHOHN 3aBUCUMOCTH.

18. Ilonsarue 6a3uca. KoopauHatel BeKTOpa.

19. OpTonopmupoBaHHBIi 0asuc. Pa3nokeHne BeKTopa 1o BeKTopam Oas3uca.

20. YnopspodeHHas TpOHKa BEKTOPOB.

21. CkansipHO€, BEKTOPHOE U CMEIIAHHOE MPOU3BEICHIE BEKTOPOB B OPTOHOPMHUPOBAHHOM 0as3Huce.

22.YcnoBusi OpTOrOHAIBLHOCTH, KOJJIMHEAPHOCTH U KOMILIAHAPHOCTH BEKTOPOB.

23. JluHeitHble TPOCTPAHCTBA.

24. Matpuna nepexoja ot 6a3uca kK 6asucy.

25. CobcTBEHHBIE BEKTOPBI M COOCTBEHHbIE 3HAYEHUS MaTPULIbI.

AHaJIuTHYeCcKasa reomMeTpusi

1. Cucremsl koopauHar. JlekapToBbl MPAMOYIOJIbHbIE KOOPAMHATHI Ha IJIOCKOCTU U B IPOCTpPaH-
CTBE.

ITomnsipHas cucrema KOOpAUHAT.

Pa3nuyHble TUITBI ypaBHEHUM IUIOCKOCTHU U IIPSMOU.

Brruucnenue paccTosHUN MEXKy ABYMsI TOUKAMH, TOYKON M MPSAMON, TOYKOU U INIOCKOCTBIO.
Brruncinenue pacCTOsSHUSA MEXy CKPEIMBAIOIUMUCS IPSIMbBIMU.

Brruucnenue yrioB Mexay AByMs IPSIMBIMM, IIPSMOM U IIJIOCKOCTBIO, ABYMsI INIOCKOCTSIMH.
KpuBble BTOporo nopsiaika ux reoMeTpu4ecKkue CBOWCTBA M ypaBHeHMs. lIpuBenenue xpusoii
BTOPOTO MOPSAJAKA K KAHOHUYECKOMY BHUJLY.

8. KaHoHnyeckue ypaBHEHUS 3JUIMIICA, TUIIEPOOJIbI, TapaboIbI.

9. VYpaBHeHHUE MOBEPXHOCTH BTOPOIO MOPSIKA.

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

Nk L

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

MHWHHUCTEPCTBO HAVKHU U BBICLLIET'O OBPA3OBAHIS POCCUMCKON ®EJEPALIUN
®EJIEPAJILHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPABOBATEJILHOE
VUYPEXJIEHWE BBICIIETO OFPA30OBAHUS
«MOCKOBCKHH NOJIUTEXHUYECKH YHUBEPCUTET»
(MOCKOBCKHWH NOJIUTEX)

@dakyabTeT 6a30BbIX KOMIIETEHIINH, Kadenpa «Marematuka»
Huctunmuna  «JluHelnas anreGpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

1. Omnpenenurenu U UX CBOKCTBA.
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1 01
X +2x, =—1
2x,-3x, =12"
4. JlaHbl BEKTOPHI a =(-5,9,8), b =(-3,1,-2), ¢ =(-8,10,-10). [IpoBEPHUTH — KOMILUIAHAPHBI JIU OHH.

1 2 -1 2
2. PemmTh MarpuuHO€ ypaBHEHHE XB= A, €CIHU A:(2 j B:( j

3. PemmTh cucTEMY METOJIOM OOpPaTHOM MAaTPHUIIBI {

Eciu Het, HaiiTH 00beM NapauieenuIea, IOCTPOEHHOrO Ha BEKTOpax a,b,c.
5. Haiitu yron mexay Bektopamu a = (1,-2,-2) U b =(2,0,1).

YTBepxkaeHo Ha 3acenannn Kadeapsl MareMaTuku «_03» 05 2023 r., mpotokoa Ne 10

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

MUHHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHU S POCCUCKOM ®EJIEPAIIN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEXJEHUE BBICIHIET'O ObPA30OBAHUA
«MOCKOBCKHUI MOJIUTEXHUYECKHAN YHUBEPCUTET»
(MOCKOBCKHWM MMOJINTEX)

@DakyabpTeT 6a30BBIX KOMITETCHIINH, Kadenpa «MaremaTuka»
Hucturnmuna  «Jlunelinas anreGpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIA BWIET

1. Jluneitnast komOuHanus BektopoB. ba3uc. Koopannatel BekTopa.
1 2 -1
2. Berunciute onpesenurens Matpuibl C= A", ecma A=[3 1 0 |.
01 1
4x, —2x, +3x3 =12,
3. Pemmre cucremy ypaBHeHul MeTonoM ['aycca < x, +5x, —3x; =1,
2x; +3x, —2x; =3.
4. Tloka3zaTb, 4TO BEKTOpbI m =(1,-1,2), n=(2,0,3), p=(-2,—1,1) 0Opa3yroT 6a3uc B MPOCTPAHCTBE.
5. JlaHo oO1iee ypaBHeHue npsiMoi  —2x+3y—5=0. HanucaTb: ypaBHEeHHE MPSIMOI1 ¢ YTIOBBIM KO-
3pPUIMEHTOM; ypaBHEHHE NPSAMON B OTpe3KaxX; HOPMaJbHOE YpaBHEHHUE MPSIMOH.

YTBepxkaeHo Ha 3aceqanuu kadeapsl MatemMaTuku «_03» 05 2023 r., nmporokon Ne 10

HN.o. 3aB. kadenpoit H.B. BacunbeBa / /

Z[J'ISI MMPOBEACHUA MPOMCIKYTOYHOT'O KOHTPOJIA 3HaHUI CTYACHTOB B IUCTAHIIUOHHOM (I)opMaTe
B p83pa6OTaHHI>IX Kaq)erOﬁ «Marematuka» OHHaﬁH—KypcaX HUMCIOTCA UTOT'OBBIC TCCTHI.
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	1. Цели, задачи и планируемые результаты обучения по
	дисциплине
	2. Место дисциплины в структуре образовательной программы
	3. Структура и содержание дисциплины
	3.1. Виды учебной работы и трудоемкость
	3.2. Тематический план изучения дисциплины


	Введение
	Предмет, задачи и содержание дисциплины. Основные этапы развития дисциплины. Структура курса, его место и роль в подготовке бакалавра, связь с другими дисциплинами.
	Раздел 1. Элементы линейной алгебры
	Раздел 2. Элементы векторной алгебры
	Тема 1. Линейные операции над векторами, их свойства. Линейные комбинации векторов. Линейная зависимость и независимость векторов. Базис системы векторов. Единственность разложения вектора по базису. Ортонормированный базис.
	Тема 3. Линейные пространства. Понятие базиса пространства геометрических векторов. Преобразование матрицы линейного оператора при переходе от базиса к базису. Собственные значения и собственные векторы матрицы.
	Раздел 4. Аналитическая геометрия
	Системы координат. Декартовы прямоугольные координаты на плоскости и в пространстве. Полярная система координат.
	Тема 1. Прямые и плоскости
	Тема 2. Кривые и поверхности второго порядка
	4. Учебно-методическое и информационное обеспечение
	4.1. Нормативные документы и ГОСТы


	Раздел:  элементы линейной алгебры
	Матрицы и определители.  Прежде всего, студент должен понять, что матрица – это таблица чисел (причем эта таблица может иметь одинаковое число строк и столбцов, а может быть и прямоугольной), а определитель- это число, записываемое в виде квадратной т...
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