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1. Heau,3a7a4u ¥ IJIAHUPYeMble pPe3yJbTaThbl 00y4eHHs 10
AUCIHUTINHE

K OCHOBHBIM II€JI5IM OCBOCHUS TUCIUILTHHBI «JIMHEIHAs areOpa» clenyeT OTHECTH:

- BOCITUTaHHUE Y CTYJCHTOB OOIIEH MaTeMaTHICCKOU KYIbTYPBI;

- npuoOpeTeHne CTYACHTaMH IIIMPOKOTO Kpyra MaTeMaTUYECKUX 3HAHUH, YMEHHI 1 HABbI-
KOB;

- pa3BUTHE CIOCOOHOCTH CTYJICHTOB K HMHIYKTHMBHOMY M JEIyKTHBHOMY MBIIUICHUIO
HapsITy C pa3BUTHEM MaTEeMATHYECKON HHTYHUIIHH,

- YMEHHE CTYJICHTaMU Pa3BHBATh HABBIKH CAMOCTOSITEJIBHOTO U3yUCHHS YUeOHOH U Hayd-
HOW JTUTEpPATYyPBhI, COJIEPIKAIICH MATEMAaTHICCKIEC CBEICHUS M PE3yJIbTATHI,

- IOJITOTOBKY CTYJICHTOB K JICITEIBHOCTH B COOTBETCTBUH C KBATH(DUKAIIMOHHOM XapaKTe-
PHUCTHKO¥ O6akaiaBpa 1o HapaBIeHUIO, B TOM YHciie (popMUpOBaHNE YMEHUN UCIIOJIB30BATh OCBO-
€HHBIC MaTEMAaTUICCKHE METOBI B MPO(HECCHOHAIBHON ACSITETHHOCTH.

- MOATOTOBKY BBICOKOKBAIM(DHUIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B yCIOBUSIX HHU(D-
POBOI TypOYJICHTHOCTH M BBICOKHAX TEXHOJIOTUYECKUX PUCKOB COBPEMEHHOH MU(POBOI SKOHO-
MUKH.

K ocHOBHBIM 3a/1a4aM OCBOCHUSI TUCIIMIUIHHBI «JIMHelHas anreOpay cielyeT OTHECTH:

- OCBOCHHUE CTYJCHTaMU OCHOBHBIX MOHSTHIA, METOA0B, (OPMHUPYIONINX OOIIYI0 MaTeMa-
THUYECKYIO TIOATOTOBKY, HEOOXOAUMYIO JUIS YCIICIIHOTO PEIICHHsSI TPUKJIAIHBIX 3a7ad;

- (hopmupoBanme y CTy/IeHTa TpeOyemMoro Habopa KOMIETSHIIHH, COOTBETCTBYIOIIUX €ro
HaIpaBJICHUIO TIOATOTOBKU M 00ECIIEUNBAIOINX €r0 KOHKYPEHTOCTIOCOOHOCTh Ha PBIHKE TPYya.

OOyuenune no aucuuruinHe «JIuHeitHas anreOpa» HampaBieHO Ha (opMupoBaHHE Y 00ydaro-
muxcs caenyromux komnereHuuilt B coorBeTcTBUU ¢ OI'OC 23.03.03 «Dxkcmiyaramust TpaHc-
MOPTHO-TEXHOJIOTMUECKUX MAIIMH M KOMIUIEKCOB», YTBEPXAEHHBIM IpHKa3oM MHUHOOpHayKu

Poccum ot 07.08.2020 N 916:

Koa m HaumMeHOBaHHue KOMIIETECHIINA NHauKaTopbl 10CTHKEHUSI KOMITe-
TEeHINHU

OIIK-1. Cnnoco6en npumensTh ectectBeHHO- | MOIIK-1.1
Hay4HEIE U OOLICUHKEHEPHBIC 3HAHUS, Me- | VICTIONB3yeT METOBl MaTeMaTHYECKOro aHa-

TOJIBI MATEMATUUECKOTI'0 aHAJIM3a U MOAeHIn- | JIM3a M MOJACIIMPOBAaHWA IJIA PCIICHHUA IPH-

pOBaHWSI B HpO(i)eCCI/IOHaHLHOI\/II NeSITENbHO- KJIaJHBbIX 3a1a4 B HpO(l)GCCI/IOHaJ'IBHOI/I c@epe
ot MOIIK-1.2

VYMeeT UCIoIb30BaTh OCHOBHBIE 3aKOHBI €CTe-
CTBEHHOHAYYHBIX JWCIMILIUH B Tpodeccro-
HaJbHOM JEATENbHOCTHU, MPUMEHITh METOMAbI
MaTEMaTUYECKOTO aHajau3a U MOAECIUPOBAHUSA
TEOPETHUYECKUX U IKCIIEPUMEHTAJIbHBIX UCCIIe-
JOBaHUH

2. MecTo IMCHUIUIMHBI B CTPYKTYype 00pa3oBaTeibHOM MPOrpaMMbl

JlucuurimHa OTHOCHTCS K 00s13aTeNnbHOM dacTu 61oka b1: Moayns «MaTtemaTHueckue u ecTe-
CTBEHHO-HAyYHbBIC TUCIUTIIIUHBDY.
Juctumnuna «JIuHeiHas anredpay» IOTUYECKH CBSI3aHa C TIOCISAYIONIUMHE TUCITUTUTMHAMU:

- MaTeMaTHYCCKUI aHaJIN3;

- (pusuka;

- TUJIPABJIMKA U TUJIPOTTHEBMOIIPUBO/T;



- TCOPCTUUCCKAsA MEXaHHKaA,

3. CTpykTypa u coaepKaHue TUCHUIINHBI

OO61mas TpyJ0eMKOCTh AUCHUTIIMHBI COCTABISAET 3 3a4eTHbIE eAUHULIBI -108 yacos.

3.1. Buabl yueO6Hoii padoThl M TPYI0€MKOCTh
Ounas popma

. Koaunuyecrso
n/n Buj yue6Hoii padoThl 4ACOB Cemectp 1
AyIUTOpPHBbIE 3aHATHS 48 48
B ToM yucne:
Jlexinu 16 16
1
CemuHapcKue/mpakTHYECKUE 3aHATHS 32 32
2
JlaGopaTopHbIe 3aHATHS - -
3
CamocrosiTeibHas padora 60 60
IIpoMeskyTO4HAs1 aTTECTALUSA
3K3aMEH C) C)
Hroro 108 108

3.2. TemarnyecKMiH IUIAH U3YyYECHUSA TUCHUILIHHBI

Pasmemnién B mpminoxenuu 1 k paboueit mporpamme.
3.3. Conepskanue pa3iesioB IUCHUNINHBI
BBenenue

[Ipenmer, 3a1aun u copepkaHue JUCUUIUIMHBL. OCHOBHBIE 3Talbl Pa3BUTHS JUCLUIUINHBL.
CrpykTypa Kypca, ero MecTo ¥ pojib B IOArOTOBKE OaKanaBpa, CBA3b C IPYTMMHU AUCHUILIHHAMU.

Pasnen 1. DiieMeHTHI TMHEHOH aJre0psbl

Tema 1. MaTpuubl U onpeaeJuTe/ M.

[Tonsitue matpunsl. Buasl matpui. JleiictBus Han maTputiamu. Onepaiuu Ha MaTpyuliaMu
U uX cBoicTBa. OmnpenenuTeNn, UX CBOMCTBA U BhIuuciaeHUs. [loHATHS MUHOpA U anredpanye-
CKOTO JIOTIOJIHEeHUs. Pa3nojkeHue ompeaenurens Mo dJIeMeHTaM CTPOKH WK cTonb1a. Beruucie-

HUC onpenennTeneﬁ Pa3JIMYHOrO IMOpAAKaA.



OOpaTHas MaTpulla U AITOPUTM €€ BBIYUCIICHUA. DJIEMEHTapHbIe MPeoOpa3oBaHUs MaT-
pun. IlpuBenenne MaTpuilpl K AMaroHaJIbHOMY WM TpamnelueBUIHOMY BUy. MaTpuuHas popma
3aMKMCH CUCTEMbI TUHEHHBIX anreOpandecKux ypaBHEHUH. PaHT MaTpuIib!.

Tema 2. Pemienne cucreM JTHHEHHBIX aJredpanyecKux ypaBHeHHIA.

CucreMbl JIMHEHHBIX alredpanyecKux ypaBHEHUM, OCHOBHBIE MOHATHUS. Perenue cucrem
JTUHEHHBIX ypaBHEeHUH MeTooM Kpamepa, metomom oOpaTHOi MaTpuilsl, Metogom ["aycca. Teo-
pema Kponekepa — Kanemu. PenieHre mpou3BOJIbHBIX CUCTEM JIMHEHMHBIX YPAaBHEHUN METOIOM
I"aycca. Pemienne oqHOPOIHBIX CUCTEM JIMHEMHBIX YpaBHEHU. Kputepuii CyiecTBOBaHUS HETPH-
BHAJIbHBIX PEILICHUIA.

Pa3znea 2. DiieMeHTbI BEKTOPHOM ajredpbl

Tema 1. JIuneiinsie onepaiiy HaJl BEKTOpaMH, UX CBOWCTBA. JIMHeHbIe KOMOMHALINY BEK-
TOpOB. JIMHEWHAas: 3aBUCUMOCTb U HE3aBHCHUMOCTb BEKTOpOB. basuc cucrems! BekTopoB. Enun-
CTBEHHOCTb Pa3JIOKEHHsI BEKTOpa 1o 6a3ucy. OpTOHOPMHUPOBAHHBIN Oa3HC.

Tema 2. CxansapHoe, BEKTOPHOE U CMENIAHHOE MIPOU3BEACHUSA BEKTOPOB, UX CBOMCTBA. Y CIIOBHS
OpPTOTOHAJILHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB. BhIunciIeHnEe CKaISIpHOTO, BEK-
TOPHOTO U CMEIIAHHOTO NMPOU3BEACHHI BEKTOPOB, 33JJaHHBIX KOOPJAMHATAMH B OPTOHOPMUPOBAH-
HOM Oa3uce.

Tema 3. Jluneiinsie npoctpancta. [loHsTHE 6a31ca NPOCTpaHCTBA TEOMETPUUYECKUX BEK-
TopoB. [IpeobpazoBaHne MaTpUIIbI TMHEHHOTO OTNiepaTopa MpH rnepexoie ot 6asuca k 6aszucy. Coo-
CTBEHHBIC 3HaYCHHUSI U COOCTBEHHBIE BEKTOPHI MAaTPUIIBL.

Pa3zgen 3. KoMmiekcHbIE YHCI2a U MHOTOYJICHBI

[TonsiTne kKomIuiekcHOro yncna. opMbl 3aIMCH KOMIUIEKCHBIX Yucen. JIeHCTBUS Hal KOMILIEKC-
HbIMU yuciaaMu. @opmyna Myaspa. 3BiieueHne KOpHS N-OW MOJOKHUTENbHON CTENEHU U3 KOM-
MJIEKCHOTO yHucia. Pa3nokenne MHOrowIeHa Ha MHOKUTETH. OCHOBHAsI TeopeMa anreOphl.

Paznen 4. AHaMTHYECKAS TeOMETPHUA

Cucremsl kKoopauHaT. JlekapTOBBI IPSMOYTOJIbHBIE KOOPAWHATHI HAa ITNIOCKOCTH U B IIPOCTPAHCTBE.
[Tonspuas cucrema KOOpAUHAT.

Tema 1. IIpsimble ¥ MJI0CKOCTH

Paznuunble TUIIBI ypaBHEHUH IIIOCKOCTH M YPaBHEHUH MPSIMOM (Ha MJIOCKOCTH U B IPOCTPAHCTBE).
Brruncnenue paccTosiHUNA MeXAy ABYMsl TOUKAMH, TOUKOHM U NPSAMOM, TOUKON U INIOCKOCTBIO.
Brruncnenue paccTosHNs MEXY CKPELIMBAIOIIUMHUCS IPSIMBIMH.

Brrunicnenue yriioB Mexy IByMs NPSAMBIMH, IPSMOM U IIIOCKOCTBIO, ABYMS IIJIOCKOCTSIMHU.
Tema 2. KpuBble 1 NOBEPXHOCTH BTOPOIr0 MOPSIAKA

Kpusbie BTOpOro nopsiaka, HX reéOMETPUYECKHE CBOMCTBA M ypaBHeHus. [IpuBeneHue kpuBoi
BTOPOTO MOPSAKAa K KAHOHUYECKOMY BHUJLY.

YpaBHeHHUE MOBEPXHOCTH BTOPOro nopsiika. KaHoHndeckue ypaBHeHUs cepsl, SJUIUIICOUA, KO-
Hyca, Tunepooiouna, napadonousaa.

3.4. TemaTuka NpakTHYECKUX 3aHATHI M0 JUcHUILVINHE «/IuHeliHas anredpa»

Ne 3aparTus Tema 3agaTus
1 Paznen 1. DiemeHTHI JIMHETHOM aaredpbl. MaTpuilsl, 1eHCTBUS
HaJl MAaTPUIIAMHU.




Onpenenureny, UX CBOWCTBA U BblUMCIEHHE. MaTpuyHas 3aluCh
CHCTEMBI JINHENHBIX YPABHEHUN.

OOpatHasi MaTpulla U €€ BHIYHCIICHHE.

CucTeMbl TMHEHHBIX aNreOpandecKux ypaBHEHH, OCHOBHBIE ITO-
HATHS U onpezesieHus. Perenue cuctemM TMHEHHBIX ypaBHEHHI
MeTosIoM Kpamepa, MeTo1oM 00paTHOI MaTPHITHI

Pemienue cucrem JIMHEHHBIX YpaBHEHUM MeToAoM ["aycca. Panr
matpuubl. Teopema Kponekepa — Kanemu.

Meron I'aycca B IpOM3BOJIBHBIX CUCTEMAX JTMHEUHBIX YPaBHEHUM.
OpnHOpOHBIE CUCTEMBI JIMHEWHBIX YPaBHEHUH.

Pa3nges 2. DiieMeHTBI BeKTOpPHOM anredpsnl. Bexropsl. JInnen-
HbI€ OIlepalliy HaJ BEKTOpaMH, MX CBOWCTBa. JIMHENHOE Ipo-
CTPAaHCTBO T'€OMETPUUYECKUX BEKTOPOB. lloHATHE NTMHEIHON KOM-
OuHAIMU BEKTOPOB. JINHEMHO HE3aBHCUMBIC U JIMHEHWHO 3aBUCH-
MBIE€ CHUCTEMBI BEKTOPOB.

[TonsTHE Ga3uca MPOCTPAHCTBA TEOMETPUIECKHX BEKTOpOB. Koop-
JTUHATHl BekTopa. OpToHOpMUpOBaHHbIHM 0a3uc. KoianmuHeapHoOCTb,
OpPTOTOHAJILHOCTh U KOMIUIAHAPHOCTh BEKTOPOB.

CKaJ’IHpHOG MMPOU3BCACHUC BECKTOPOB U €TI0 CBOMCTBA. Y ClI0OBHE op-
TOrOHAJIbHOCTU BCKTOPOB. BGKTOpHOC MMPON3BCACHUC IBYX BEKTO-
POB, €ro CBoOMCTBa. YCIOBUE KOJUIMHCAPHOCTU BEKTOPOB

10

CmemaHHOE MPOU3BEICHUE TPEX BEKTOPOB U €r0 CBOMCTBA. BbI-
YUCJIICHUC 061;eMa napajjiejacnuicaa u nmnupaMmuibl. YcnoBue koMm-
IUIAHAPHOCTH BEKTOPOB. BhIuncieHne ckaasipHOro, BEKTOPHOTO U
CMCIIAHHOT'O HpOI/ISBGIIeHI/Iﬁ BCKTOPOB, 3aJlaHHBIX KOOpAWHAaTaAMU
B OPTOHOPMHPOBAHHOM Oa3uce.

11

Jluneiinble mpocTpaHcTBa. PazMepHOCTh U 6a3uc JIMHEHHOTO Tpo-
CTpaHCTBA.

Martpuna nepexona ot 6a3uca k 6asucy. [IpeoOpa3oBanue Koop-
JTMHAT BEKTOpa NpH M3MEHeHWU Oasuca. JIMHEHHbIe omepaTophl,
NecTBUS ¢ TMHEHHBIMU oniepaTopaMu. COOCTBEHHBIE BEKTOPHI
coOCTBEHHBIEC 3HAYEHUS] MATPUIIBI

12

Pazgen 3. KomiuiekcHbI€ YHCJIA ¥ MHOTOWIeHBI MHOKECTBO
KOMIUIEKCHBIX uKcesl. DOpMBbl 3alTMCH KOMIUIEKCHBIX uKcen. Jlei-
CTBUA HaJd KOMIIJICKCHBIMHU YU CJIaMHA. Pa3JIO)KeHI/I€ MHOTI'O4JICHA Ha
MHOXHUTEJIM, OCHOBHAsI TEOpeMa aareOpsl

13

Paznen 4. AnaauTuveckasi reoMeTpus
CucrteMbl KoopAauHaT. PazuyHble TUITBI YpaBHEHHH MJIOCKOCTH

14

Pa3nuuHble TUITBI ypaBHEHUH NIPSMOM HA TUIOCKOCTH U B IPOCTPAH-
CTBE

15

B3anmHoe pacrnonokeHue npsamMbIX Ha MJIOCKOCTH M B MPOCTPaH-
cTBe. Brluncienue paccTosHUM MeXay AByMsl TOUKaMU, TOUKOU U
NpsAMOi. BblYucIeHHEe pPacCTOSHUS MEXKIY CKPEUIMBAIOIIUMUCS
npsiMbIMU. B3auMHoe pacrnosiokeHue IUIocKocTel. Brruncnenue
pacCTOSTHUN MEK]Ty TOUKOHN U TIIOCKOCTHIO

16

KpuBble BTOporo nopsiika MX reoMeTpHYEcKue CBOICTBa. YpaB-
HEHUS AJIuIca, Tunep0obl, napadosnsl OO1ee ypaBHEHUE KPUBOI
BTOPOTO nopsiika. [IpuBeeHre KpuBoil BTOPOTO MOpsAKa K KaHO-
HuyeckoMy Buay. [IoBepxHOCTH BTOPOro nopsiaka




4. Y4eOHO-MeTOAMYECKOE M MH(OPMALIMOHHOE 00ecevyeHue
4.1. HopmarTuBabie 1o0kyMeHTBI U 'OCThI

®I'OC 23.03.03. DkcrmyaTauusi TPAaHCIOPTHO-TEXHOJIOTMYECKUX MAIIMH U KOMILIEKCOB.
2020.

OIl «Hanpasnenue noarotoBku 23.03.03. «OkcruryaTalysi TPaHCIIOPTHO-TEXHOJIOTHYECKUX
MAaIIMH U KOMIUIEKCOBY». HampaBieHHOCTh (poduiib) «JlorucTuka, MHXKUHUPUHT U DKCILTya-
TalMsl TPAHCIIOPTHBIX cucTeM». 2024 T.

AkaneMudeckuil yueOHbIH 11aH 1o HanpaBieHuto moarotoBku: 23.03.03. «DkcruryaTamnust
TPAHCTIOPTHO-TEXHOJOTUYECKUX MAlINH U KOoMIUIekcoB». [Ipoduis «Jlorucruka, HHKUHU-
PHHT ¥ 9KCIUTyaTalus TPAaHCIIOPTHBIX cuctem». ['ox Habopa 2024-2025. 2024 r.

Vka3 Ilpesunenra Poccutickoit @enepanuu ot 01.12.2016 Ne 642 «Crtparerun Hay4yHO-TEX-
HOJIOTHUYECKOTO pa3Butus Poccuiickon denepaunny».

[Tpuka3z MunuctepcTBa 06pa3oBanus U Hayku Poccuiickoit @eneparuu ot 23.08.2017 Ne 816
«O06 ytBepxknenuu [lopsiika MpUMEHEHUs OpPTaHU3AlUSIMH, OCYIIECTBISIONIMME 00pa3oBa-
TEJIbHYIO 1€ATEIbHOCTD, EKTPOHHOTO 00YUYEHUS, AMCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHO-
JIOTHH MPU peau3aiui 00pa30BaTeIbHBIX MPOTPAMMY.

4.2. OcHoBHas JquTEpaTypa:

3abonorckuit B.C. Jlunelinas anreOpa u aHaIMTHUECKasi reoMeTpus (Y4eOHBIH KOMIUIEKC):
yuebHoe nmocobue, 2-¢ uzn. Crep. M.: U3a-so UHOPA-M, 2022. 309 c. (Bsicuiee o6pazoBa-
Hue: OakanaBpuar).

Cupotuna W.K. JIuneiinas anrebpa 1 aHAIMTHYECKAsi TEOMETPHUS: MHTEPAKTUBHBIHN Kypc:
ydyebHoe mocodue s By3oB. CII6, U3a-o Jlans, 2022. 180 c.

Kypc nexuuii no nuHelHoi anredpe U aHAIUTHYECKOI reomeTpun: yueoHoe nocoodue. // Kya-
psasueB b.1O., Marsam B.A., [Tokazees B.B., Uepkecosa ['.B.. M.: MI'TY «MAMMN», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexTponHsIii pecypc. ]

4.3. JlonmoJiHUTeJbHAS JIUTEPATypa:

Kpatkuii kypc BbICIIEH MaTeMaTUKH [DIeKTpoHHBIH pecypc]: yueb. - DIeKTpoH. AaH. -
MockBa:  Jamkos u K, 2017. - 510 c. [Pexum  pmoctyma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpaHa.] .

3y6koB B.I'., JIsxoBckuii B.A., Maptsinenko A.W., Munocnes B.b., [lymkaps E.A. Kypc ma-
TEMaTHUKH JJIs1 TEXHUYECKUX BBICIINX y4eOHbIX 3aBeneHuil. Yactu 1-4. M.: MTTI1Y, 2012. 400
IK3.

Wnbun B.A., ITo3usak O.I'. Ananutnueckas reomerpus. M.: Hayka. I'naB. pen-us ¢puzuko-ma-
TeM. IuT-pbl, 1988. 224 c.

bexnemumes, /1.B. Pemenue 3amau u3 Kypca aHaIMTUYECKOW N€OMETPUU U JIMHEWHOW aj-
reOpsl [D51eKTpOHHBIN pecypc]: yued. mocolue - DneKTpoH. 1aH. - MockBa: ®uzmariut, 2014.
- 192 c. [Pexxum poctyna: URL: https://e.lanbook.com/book/59632. - 3ari. ¢ skpaHa.]

4.4. DJjeKTpOHHBIE 00pa3oBaTeJbHbIE pecypchl

[IpoBeneHune 3aHATHIA U aTTeCTAlNi BO3MOXXHO B AMCTAHIIMOHHOM (hopMmarte ¢ MpUMEHEHHEM CH-
CTEMbl JIUCTaHLMOHHOro o0ydeHus yHusepcurera (CJO-LMS) Ha ocHOBe pa3pabOoTaHHBIX Ka-
denpoit «MaTtemaTuka» 3IEKTPOHHBIX 00pa3oBarenbHBIX pecypcoB (DOP) mo BceM pazgenam
POrPAMMBI..

| Hassanne D0OP \ |




Jluneiinas u BekTopHas anredpa

https://online.mospolytech.ru/course/view.php?1d=3368

AHanuThueckasi FeOMETpHs

https://online.mospolytech.ru/local/crw/course.php?id=2843

Jlunelinas anreOpa W aHAJIUTHU-
4ecKasi TeOMETpHs

https://online.mospolytech.ru/course/view.php?id=462

Paspaborannsie JOP BKIII0YaIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsaok mpoBeneHus padoOT B AUCTAHIIMOHHOM (popMmaTe yCTaHAaBIMBACTCSA OTJCIBHBIMH PACIO-
PSOKEHUSIMU TIPOPEKTOPA MO yueOHOH paboTe W/Min EHTPOM y4eOHO-MEeTOINYECKOM paboTHI.

Kaxnpiii cryseHT obecriedyeH MHIMBHIYaJbHBIM HEOTPAaHHMUEHHBIM JOCTYNOM K 3JEKTPOHHOM
OnOJIMOTEKE MOCKOBCKOIO IIOJINTEXA
https://online.mospolytech.ru/course/view.php?id=7621&section=1 .

WuTepHeT-pecypchl BKIIOYAIOT yUeOHO-METOIMYECKAE MaTepHaibl B SJICKTPOHHOM BHJIE, MPEI-
CTaBJICHHBIC Ha caiiTe mospolytech.ru B paszaene: «lleHTp MaTeMaTHYECKOTO 00pa30BaHUA»
(http://mospolytech.ru/index.php?1d=4486,

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

[Tose3Hple yueOHO-METOAMYECKIE U MHPOPMAITMOHHBIC MaTePUAITBI PEACTABIICHBI HA CalTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB HH)OPMATMOHHO-TEIIEKOMMYHUKAITMOHHOHN ceTh « THTEpHET» ISl OCBOCHUS
TUCIUIITMHBL: www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JInneH3noHHOe U CBOOOTHO PacnnpoCcTpansieMoc nmporpaMmmMHoO¢E odecrneuyenue

Ne| HaumenoBanue | Pazpadorunk IIO | octynmHocTh Ccpuika Ha Equnblii peectp
(mpaBoo0.Jiaga- (TMIEH3MOHHOE, | POCCHICKHX MPOrPamMM I
TeJIb) ¢B00OIHO pac- I9BM u B/l (npn Haanumnun)
NpocTpaHsieMoe)
1 [Astra Linux | OO0 JInneH3nOHHOE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase _1d=9540
ACTPA" 36
2 [MoitOduc OOO "HOBBLIE JIneH3nonnoe https://reestr.digital.eov.ru/ree
OBJIAYHBIE str/301558/?sphrase_1d=9433
TEXHOJIOI'M" 75

4.6. CoBpemenHble npodeccnoHaIbHbIe 0a3bl JAHHBIX U HH(OPMALMOHHbIE CIIPABOYHbIC
CHCTEMBI

Ilepeyens pecypcoB cetu UHTEepHeT, AOCTYNHBIX /I OCBOCHHUS AMCHUILINHBI:

HanmeHnoBanue

Ccplika Ha pecype

JocTynHocTh

NudopmanuonHo-cipaBoYHbIE CHCTEMBbI




Hoctynua B cetn UH-
https://stackoverflow.co
Stack Overflow TepHeT 0e3 orpaHuye-

m/ .
HH

ndopmanmonnsie pecypest Cetd | http:// www.consultant.ru | JlocTymHo
Koncynbrautliroc

[Topran ®enepanbHbIX rocyaap-
CTBEHHBIX 00pa30BaTEIbHBIX CTAH-
JapTOB BBICLIET0 00pa30BaHUs

http://www.fgosvo.ru. JloctymHO

JIeKTPOHHO-0UOJINOTEYHbIE CHCTEMBbI

Jlanb https://e.lanbook.com/ HocrtynHa B cetn Un-
TepHeT 0e3 orpaHuye-

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

HUI

I[IpodeccuonanbHbie 6a3bl JAHHBIX

ba3a naHHBIX HAyYHOMH AJIEKTPOH- http://www.elibrary.ru HoctynHo
HOM OUOIMOTEKH
(eLIBRARY.RU)
Web of Science Core Collection — | http://webofscience.com | loctymHo

MoJIUTeMaTHIecKas peepaTuBHO-
oubnmorpaduyeckas u
HayKoMeTpudeckas (OubinomMeTpu-
geckas) 0a3a JaHHBIX

5. MarepuajibHO-TeXHH4YECKOe o0ecnedeHne I CHUIITHHbI

MarepunanpHO — TeXHHYECKask 0a3a yHUBEpCHTETa 00eCTIeYnBaET MPOBEICHUE BCEX BH/IOB
3aHATHUH, IPEyCMOTPEHHBIX YU€OHBIM IJIAHOM, U COOTBETCTBYET JCHCTBYIOIIUM CAHUTAPHBIM U
IPOTUBOIIOXKAPHBIM MIPABIUJIAM U HOPMaM.

Kadenpa «MaTtemarukay He pacnonaraeT COOCTBEHHBIM ayIUTOPHBIM (POHIOM U UCTIOIb-
3yeT ydeOHbIe ayIMTOpHUH U3 00IIeTo (hOHa YHUBEPCHUTETA.

[Tpu Heo6X0AUMOCTH /TSl TPOBEACHHUS HHTEPAKTUBHBIX MPAKTHYECKUX 3aHATHH UCTIOIb3Y-
I0TCS. KOMITBIOTEpHBIE KJIACChl YHHBEPCUTETA.

6. MeToauyeckne peKoMeHIaAlUH
6.1. MeToanueckue peKOMEHIALMY VIS MIPeNnoAaBaTe/isi 10 OPraHu3anuu o0y4eHus

[Ipexne Bcero, cneayeT oOpaTUTh BHUMAaHKUE CTYACHTOB Ha TO, YTO IPAKTHUECKH BECh U3Y-
YaeMbIil UMU MaTepuai He TpeOyeT Kakoh-IM00 crienuaabHOM (JIOTTOJTHUTEIBHON) TOATOTOBKU U
BITOJIHE MOKET OBITH YCIIEITHO U3YYEH, €CIIU CTYACHTHI Oy IyT MocemaTh 3aHsATHS, CBOEBPEMEHHO
BBITIOJIHSATH JIOMAITHUE 3aJaHUsl U TOJIH30BaThC (TP HEOOXOIUMOCTH) CHCTEMOM IJIAaHOBBIX
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KOHCy.]'IBTaIII/Iﬁ B TCUCHUC KAXXJ0I'0 CEMCECTpaA. BOHIGILHH/IC B KypC MaTCMAaTUKM Pa3acbl ABJIAIOTCA
KJIACCMYECKHMH, B TO K€ BPEMS OHU NMPAKTUYECKH OPUEHTHUPOBAHBI, TAK KaK UMEIOT HIUPOKOE pac-
MPOCTPaHEHHUE VISl PEIICHHS Pa3HOTO POJia 3a/1a4 BHYTPU CaMO MaTeMAaTUKHU U MPUKJIAIHBIX 3a-
nad. VX ocBOeHHME MOMOKET CTyJEHTaM JIOTUYECKH BEPHO, apryMEHTHPOBAHO M SICHO CTPOUTH
YCTHYIO ¥ IACbMEHHYIO PEUb, YCICITHO MPUMEHATh HAKOIUICHHBIE 3HAHHS B TPO(EeCCHOHANBHOM
JESITEIIbHOCTH.

Heobxonumo ¢ camoro Havasia 3aHSATHI PEKOMEHJ0BAaTh CTYJ€HTaM OCHOBHYIO U JIOIOJI-
HUTENIbHYIO TUTEPATYypPy, a B KOHIIE CEMECTPa IaTh CIUCOK BOMPOCOB JJISl TIOATOTOBKH K SK3aMEHY.

Ha nepBoM 3aHATHY TI0 JUCIMILTAHE CIIEAYET 00s3aTeIbHO MPOUH()OPMHUPOBATH CTYICH-
TOB O BUJE U (popMe MPOMEKYTOUHOM aTTeCTAllUU MO AUCLIUILINHE, CPOKAX €€ MPOBEACHUS,
YCIIOBUAX OOITyCKa K HpOMC)KYTO‘IHOI\/JI aTTeCTaluu, IPUMCHACMBIX BUAAX ITPOMCIKYTOYHOI'O KOH-
TPOJISL.

N3noxenne TeopeTMuecKoro mMaTepualia JIOJDKHO COMPOBOXKIATHCS WUIUTIOCTPATHBHBIMHU
npUMepamMu, TIIATEIbHO OTOOPAHHBIMU IMpernoaBaTelieM TakK, YTOObI TEXHUYECKUE TPYJHOCTH U
BBIKJIIAAKH IIPU PCIICHUHU 3aJ]a4r HC OTBJICKAJIM OT I'NTABHOTI'O: OCMBICJIICHUA HJACH U CYyTHU IIPHUMEC-
HsieMbIX MeTOJ0B. CleyeT BCeraa yKas3blBaTh MPUMEPHI IPAKTUUECKOTO MPUMEHEHHUS PacCMOT-
PEHHBIX Ha 3aHIATUIX YpaBHEHUHN U GpopMyII.

[IpakTuueckue 3aHITUS JOHKHBI ObITh OpraHU30BaHbI MpENoiaBaTeeM TakuM 00pa3om,
yTOOBI OCTABAJIOCh BPEMsI Ha MIEPHUOJUYECKOE BHITIOJIHEHHE CTYJIEHTAaMU HEOOJBIIONH CaMOCTOsI-
TeIbHON pabOTHI B Ay JUTOPHH ISl IPOBEPKH YCBOCHHUSI U3JI0)KEHHOTO MaTepuaa.

HpCHOI[aBaTeJ'II), BGILYHIHﬁ MPAKTUYCCKUC 3aHATHA, JOJIKCH COTJIaCOBLIBATH y‘-IC6HO-TeMa-
TUYECKUH IJIaH 3aHATUH C IEKTOPOM, UCIIOJIb30BATh EAMHYIO0 CUCTEMY 0003HAYCHHIA.

[IperonaBaTemnio cieayeT T0OMBATHCS CUCTEMAaTHYECKOW HENPEPHIBHOW PabOTHI CTY/ICH-
TOB B TEYCHHE CEMECTPa, HEOOXOANMO BBHISBIISATH CHIIBHBIX CTYICHTOB U MIPUBJIEKATh MX K HAYYHOM
paboTe, K y4acTHIO B pa3HOT'0 poja OJIMMIIMAJaX U KOHKYpCax.

CTyaeHT I0KEeH OUlyllaTh 3aMHTEPECOBAHHOCTh MPENOJaBaTelsi B JOCTUKEHUH KOHEU-
HOTO pe3ysbTaTa: B MPUOOPETEHHHM OOYYarOIIMMUCS MPOYHBIX 3HAHWN, YMEHHH M BIIAJCHUA
HaKOIJIEHHON MHGOpMAaIMEH i penieHus 3a1a4 B Tpo(heCCHOHATbHOMN JACSITEIIBHOCTH.

6.1.1. O0pa3oBaTeJbHbIC TEXHOJIOTHH

Bo3MoxHO npoBe/ieHNE 3aHATUI U aTTeCTalui B JUCTAaHIIMOHHOM (hopMmaTe ¢ MPUMEHEHHEM CH-
cTeMbl auctaHimoHHoro odydyenusi yauepcurera (CJIO-LMS) Ha ocHOBe pa3paOOTaHHBIX Ka-
denpoit «MaTtemaTHKa» 3EKTPOHHBIX 00pa3oBaTesbHBIX pecypcoB (DOP) (cm. m.4.4) .

[Topsimok mpoBeneHus: paboT B JUCTaHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTJEIBHBIMU PACIIO-
PSOKEHUSIMU TIPOPEKTOPA MO yueOHOo# paboTe W/Min HEHTPOM Yy4eOHO-METOINYECKOI paboTHI.

6.2. Mertoanueckue yKazaHus AJsl 00y4alOUIUXCS M0 OCBOCHHIO
AUCHMILIAHBI

Paznesn: 3j1eMeHTBI JIMHEHHOM aaredpbl

Marpuusl u onpeneaurtenan. [Ipexnae Bcero, CTyAEHT OJDKEH MOHATh, YTO MaTpHIlA —
9TO TabnuIa yncen (mpuyeM dTa Tabiauia MOKET HIMETh OJIMHAKOBOE YHUCIIO CTPOK M CTOJIOIIOB, a
MO3KET OBITh U IPSIMOYTOJIBHOH ), @ ONIPEISTUTENh- ITO YHCIIO, 3alMCHIBAEMOE B BUIC KBaIpaTHON
Ta0IHIIBI, TO €CTh OMPEACIUTENHN CYIIECTBYIOT TOJIBKO Y KBaIpaTHBIX MaTPHII.

Crnenyet 06paTuTh 0c000€ BHUMaHUE Ha OTMIEPAIIUI0 YMHOKEHUS IPSIMOYTOJIBHBIX MaTPHUIIL
U TOHATH, KAKUM IOTYYaeTCs MOPSIOK MATPULIBI — Mpou3BeieHnss. OCOOCHHOCTh MaTpHUIl TaK¥Ke
COCTOHMT B TOM, 4TO IIPOM3BEIEHIE MATPHIL HE IEPECTAHOBOYHO, TO ecTh AB # BA .Cnenyer 06s-
3aTeIbHO YOEIUTHCS B 3TOM, PEIIMB COOTBETCTBYIOIIUE 3a/1a4H.

BaxxupiM siBsieTcst moHATHE 0OpaTHOW MaTpuilbl. Hajno 3HaTh ycioBHe CylIECTBOBAHMS
0o0paTHON MaTpUIlBl U AITOPUTM ee mocTpoeHus. [locie ee BeIYMCIEHUS 11€TecO00pa3HO IenaTh
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IPOBEPKY MPABUILHOCTH PEIICHNS, BBHINOJIHMB ONEPAINI0 YMHOKeHU A~ A = E (101KHa moiy-
YUTHCS €IMHUIHAS MATPHIIA)

[Ipu u3ydyeHuu onpenenuTenell HaI0 YeTKO YCBOUTH TOHSATHS MHHOPA, alreOpandecKoro
JIOTIOJTHEHUS, 3HaTh MHOTOUYHUCIICHHBIE CBOMCTBA onpeaenuTens. J{as 0CBOSHHUsSI TEXHUKH BbIYUC-
JICHUsI OTpeIeTUTENICH 1eIecoo0pa3Ho, BBIOPaB MPOU3BOJIBHBIA OMPEICITUTENh BhIIIE TPETHETO
MOPSIZIKA, PACKPBITh €0 Pa3MYHBIMU CIIOCOOAMU, MIPUMEHSISI PA3JIOKEHHE U MO0 CTPOKaM H TIO
crosidriam. OOpaTuTe BHUMaHUE, KaKWe CTPOKHU (CTOJIOIIBI) TPEANIOYTUTENbHEE BRHIOUPATH JJISI pac-
KPBITHSI OTIPEICIUTEISL, YTOOB! YIPOCTUTH €10 BerurciaeHne. Oco0eHHO 3((hEeKTUBHO BBIYHCICHHUE
OTIPENICITUTEIS C TIOMOIIBIO AIIEMEHTAPHBIX NMPEOOPA30BAHUMN, TPUBOASIINX €r0 K TPEYTOJIHHOMY
BUJTY.

[Ipu n3ydeHnn pemeHnii CucTeM JIMHEWHBIX anreOpandeckux ypaBHenui (CJIAY) obpa-
TUTE BHUMAHUE, ITPEXKIE BCEro, HAa TIOHATHE PELICHUS CUCTEMBI U YCIIOBUS CYIIECTBOBAHUS pelle-
HUI B 3aBHCHUMOCTH OT COOTHOILIEHHSI MEX/Ty PAHTOM MAaTpPHIIbI, PAHTOM PACIIMPEHHOW MaTPHUIIBI
CHUCTEMBI M YUCJIOM HEH3BECTHBIX M ypaBHeHUU. OOpaTHTe BHUMAHUE HA yCIOBUS NMPUMEHEHUS
dopmyn Kpamepa u Merona oOpaTHoOi MmaTpuilbl. BHUMaTenpHO pazdepute mpuUMeEphl peIrieHus
MIPOU3BOJIBHBIX CUCTEM JIMHEHHBIX anredpandecKux ypaBHeHUU metonoM [ aycca (BBeneHue Oa-
3MCHBIX U CBOOOHBIX TIEPEMEHHBIX ).

Pa3nes: JeMeHThI BEKTOPHOM aaredpnl

[Ipu u3ydeHun naHHOW TeMbl oOpaTWTEe BHHUMAaHHWE HA JIMHEHHBIC ONEpAlliy HaJ BEKTO-
paMu, Ha TOHATHUS IMHEWHON HE3aBUCUMOCTHU M JIMHEHHOM 3aBUCUMOCTH BEKTOPOB, Ha (hyHIaMEH-
TaJIbHOE TIOHATHE 0a3Kca BEKTOPHOTO MMPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO Oa3uca), Ha pa3io-
JKEHHE BEKTOpa 10 6a3ucy.

3HaTh ONpEIETIEHUE, FEOMETPUUECKHUE CBOMCTBA CKAJISPHOIO, BEKTOPHOI'O U CMELIAHHOIO
IIPOU3BENICHHUS BEKTOPOB, POPMYJIBI I UX BHIYMCIICHUS B BEKTOPHOU U B KOOPAWHATHOU (hopMme.
O0s3aTenbHO 3HATh U YMETh ITPOBEPSITH YCIOBUS OPTOrOHAILHOCTH, KOJUTMHEAPHOCTH U KOMILIa-
HapHOCTH BEKTOPOB.

Pa3nesi: KOMIJIEKCHbIE YMCJIa 1 MHOTO4JIEHbI

B stoM paznene, npexie Bcero, HaJl0 MOHATh, YTO KOMIUIEKCHOE YUCIIO SBUJIOCH PACILIM-
pEHHMEM TMOHSATHUS JEHCTBUTENIBHBIX YHCEN, 3HATh ONpeeseHre U TpH (HOPMBI 3alUCH KOMILIEKC-
HOTO YHcIa (UIredpandecKyro, TPUTOHOMETPUIECKYIO U MOKa3aTeIbHYI0), TEOMETPHUECKYO HH-
TEpIPETALNI0 KOMIIEKCHOTO YUCJIa M B3aUMHO-0/IHO3HAYHOE COOTBETCTBHE MEXK1y MHOXKECTBOM
KOMITJIEKCHBIX YHUCEJT 1 MHOYKECTBOM TOYEK KOMIUIEKCHOM IUIOCKOCTH. 3HATh (hopmyiry Dimepa.
KommuiekcHble ynciaa MOXKHO M300pa)kaTh C MOMOIIBI0O BEKTOPOB Ha KOMILJIEKCHOM TTIOCKOCTH.
[ToaTomy oneparuu CJI0KEHHUS U BBIUNTAHUS KOMIJIEKCHBIX YHUCET MOTYT OBITh CBECHBI K OIepa-
IIUSIM CJIO’KEHHS U BBIUNTAHUS COOTBETCTBYIOIUX BEKTOPOB.

Hazo 3HaTh 1 yMeTh BBIMIOJIHATH ONEpaIli YMHOKEHUS, IeJICHNs, BO3BEICHUS B IOJIOKH-
TEJIbHYIO CTETNEHb KOMIUICKCHBIX YHMCEIN, 3alIMCAHHBIX B TPUTOHOMETPUUYECKOU (opme, U3BjIeUe-
HUS KOPHA N-OH CTETIEHH W3 KOMIUIEKCHOTO YHCIa.

Craenyer oOpaTUTh BHUMAaHHE HA TO, YTO MHOXKECTBO KOMIUIEKCHBIX YHCEN SBISETCS 3a-
MKHYTBIM, TO €CTb JIt00as anreOpanueckas onepanusi HaJl KOMIUIEKCHBIMHU YHCIIaMU HE BBIBOJIUT
3a mpeJesbl 001aCTH KOMIUIEKCHBIX YHCElL.

Hano 3Hath paznuyHble BUIBI pa3IoKEHUs] MHOTOUJICHA HA MHOXKHUTEINH I CIy4aeB, KO-
I71a cpeid KOpHEe MHOTO4YJIeHAa MOTYT OBITh KpaTHbIE, KOMIUIEKCHbIE KOPHU. DTH CBEICHHUs Oy IyT
UCIIOJIb30BAThCS, HAlPUMEp, B MHTETPAIbHOM HCYHUCIEHUU TMPU BBIYMCICHUH WHTETPAloOB OT
JIpOOHO-pallMOHATIBHBIX (DYHKIMHA, IPU PELICHUU JIMHEHHBIX OJHOPOIHBIX TU(QepeHIINaTIbHBIX
YpaBHEHU N-To MOPAIKA C TOCTOSTHHBIMU KO3 UITUECHTAMH.

Pazgesn: Anaaurudyeckasi reoMeTpust
[Tpu n3ydyeHnn aHAIUTUYECKON T€OMETPUH CIIEYET, MIPEXK/IE BCEro, MOHATh, YTO €€ 3a/1aueil  sB-
JSIETCSl U3YYCHHE TE€OMETPUIECKUX OOBEKTOB MPH MOMOIIN aHATUTUYECKUX METOJIOB ajareOpsl u
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MaTeMaTHYECKOro aHalu3a. B ocHOBE Takoro nojxoja J€KUT METOJ KOOPJUHAT, BIIEPBbIE CHCTE-
MaTH4yecku npuMeHeHHbll P. Jlekaprom. OCHOBHbIE TOHATHS T€OMETPUHU (TOUKA, IpsMasi, TII0C-
KOCTbh) SIBJIIIOTCSI HEONPEENIAEMbIMH, U I UX ONUCAHMSI IPUMEHSIETCS] aKCHOMaTUYECKUI Me-
TOJI, TO3BOJISIFOIIMM YCTaHOBUTH B3aMMHO OZJHO3HAYHOE COOTBETCTBHE MEXKLy MHOKECTBOM TOUEK
PSIMON M MHOXKECTBOM JI€HCTBUTENBHBIX YUCET U, TAKUM 00pa30M, BBECTH CUCTEMY KOOpPJUHAT.
Hano uetko ycBouTh pa3nuyHbie GOPMbI ypaBHEHUH MPSIMOI U INIOCKOCTH YMETh NEPEXOUTH OT
oZ1HOM opmbl K apyroi. CienyeT OCMBICIUTD U YCIIEIIHO NPUMEHSTh PEIIEHUs KJIACCUUECKHUX
3a/1a4 aHAJIUTUYECKON N€OMETPUM O B3aUMHOM DACIIOJIOKEHHH IPSMBIX U IUIOCKOCTEH, YMETh
OTIPENIENIATh YTJIbI U PACCTOSHUS MEXKIy Pa3IMIHBIMHU I€OMETPUIECKUMHU 0ObEKTaMH.

OTMeTuM B 3aKJIIOYEHHUE, YTO YCHEIIHOe U3yUeHNe TUCHMIUIMHBI « JIuHelHas anredpay,
npruoOpeTeHre He0OXOIMMBIX KOMIIETEHIIH, YMEHHI 1 HABBIKOB BJIAJICHUS MAaTEMaTHYECKIM all-
napaToM TpeOyeT OT CTYJEHTOB OOJIBLION CaMOCTOATENIbHONW paboThl. OOpaTuTe BHUMAHUE, YTO
KOJINYECTBO YacOB, OTBOAMMBIX Ha CAMOCTOSITENIHYIO PabOTy B COOTBETCTBHH C YYEOHBIM ILIa-
HOM, OOJIBIIIE YHCIa YacOB, OTBOJUMBIX Ha BCE BUbI Ay AUTOPHBIX 3aHATUH.

7. ®OH OLICHOYHBIX CPEACTB

@DOoH/ OLICHOUHBIX CpeACTB npezcTaBieH B [Ipunoxenun 2 k paboueil mporpaMme M BKJIIOYAET
pa3zaens:

1. MeTo/1bl KOHTPOJIS M OLIEHUBAHUSI PE3YJIbTATOB 00yUECHUs

2 llIxana u KpUTEpUU OLIEHUBAHUS PE3YJIbTATOB 00yUEHHUS

3. OueHoYHBIE CpEACTBA

3.1. Texymuii KOHTPOJIb

3.2. IlpomexxyTOoUuHas aTTecTauus
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Ilpunoscenue 1

TemaTnyeckn MJIaH cOAEPKAHUA AMCUUILIMHBI «/InHeliHas anredpa»

IO HAITPABJICHUIO ITOATOTOBKH

23.03.03 «IkeniryaTauusi TPAHCHOPTHO-TEXHOJIOTHYECKUX MAIIMH U KOMILJIIEKCOB»
O6pazoBatenbHas mporpamMmma (Ipouib MOATOTOBKH)

«.JIorncnma, HHKHUHUPHUHT U IKCIIyaTaAlUAd TPAHCIIOPTHBLIX CUCTEM))

dopma 00y4eHHUs: OUHASA
I'ox Hatopa: 2024/2025

(bakanasp)
Buabi yueOHoii padoTsl,
BKJII0YAsl CAMOCTOSITETbHYIO Buasl caMocTosITeIbHOI PadoOThI Dopmb1
a. = arrecra-
o
Pasien § §( padoTy CTYyIeHTOB, CrynenroB uu
2]
3 o U TPYA0EMKOCTh B Yacax
n/n CP | KC
J | I/C | Jlab C P K.P. | K.II. | PT'P | Pedepar | K/p | D 3
IlepBblii cemecTp
Paznen 1. DiieMeHTHI TMHEHHOM aJ1-
1.1 | redopsl Mampuywl, deticmeusi Ha0 mampu- 1 1 2 2 3
yamu.
Onpenenurenu, UX CBOMCTBA M BBIYHUCIIEC-
Hue. MaTtpudHas 3anuch CHUCTEMBI JIMHEHU-
12 prHne 1| 2 2 3 +
HBIX YpaBHEHUIA.

15




Boinaua zaganuii PI'P Ne 1 o iMHeiiHOH
ajareope .

1.3

OO6parHas MaTpulia U ee Beiuucienue. Mar-
pUYHAS 3aMACh CHCTEMBI JTUHCHHBIX ypaB-
HEHHI.

1.4

CucreMbl TUHEHHBIX anreOpanyecKux
YpaBHEHUI, OCHOBHBIE MTOHATHUS U ONpEJIe-
neHus1. Pemenue cucteM JNTMHEMHBIX ypaB-
HeHuil metogoM Kpamepa, meTomom obpat-
HOW MaTpHUIIbI

1.5

Pemenne cucreM TMHEHHBIX ypaBHEHUN
MetoqoM ["aycca. Panr marpuipsl. Teo-
pema Kponekepa — Kanesnnu.

1.6

Meton 'aycca B IpOU3BOJIBHBIX CUCTEMAX
JMHEUHBIX ypaBHEHUNH. OTHOPOAHbBIE CH-
CTEMBbI JIJMHEWHBIX YPaBHCHUM.
CamocrositesibHas padora Nel B ayauro-
pMH 110 JTHHeHOH ajnredpe

1.7

Bekrtopel. JInHeiHbIE ONepanyu Hal BEKTO-
pamu, ux cBoiicTBa. JIMHeiHbIe KOMOUHA-
WA BEKTOPOB. JIMHEWHO HE3aBUCUMBIEC U
JIMHENHO 3aBHCUMbIE CUCTEMBI BEKTOPOB.
Boimaua 3aganamii PI'P Ne2 mo BeKTOpHOII
ajareope.

1.8

[Tonsitue Oasuca. KoopawHaThl BEKTOpA.
KonnuneapHOCTh, OpTOTOHAIBHOCTD M KOM-
IJIAHAPHOCTh BEKTOPOB.
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1.9

CkanspHoe NMpOU3BEJCHUE BEKTOPOB U €ro
cBoiicTBa. BekropHoe nmpousBeseHne IBYX
BEKTOPOB, €r0 CBOMCTBA.

1.10

CwmenanHoe Mpou3BeIEHUE TPEX BEKTOPOB
U ero cpoiictBa. Breiuncnenue odbema mna-
pasuienenurnena. YcCIOBUE KOJUIMHEapHO-
CTH, OPTOrOHAJIBHOCTH M KOMILIAHAPHOCTH
BEKTOpoB. OPTOHOPMHUPOBAHHBIN Oa3ucC.
Brruncnenue ckansipHOTro, BEKTOPHOTO H
CMELIAHHOTO MPOU3BEJICHUN BEKTOPOB, 3a-
JTaHHBIX KOOPJIWHATAMH B OPTOHOPMHUPO-
BaHHOM 0Oasuce.

CamocrosiTesibHast paboTa Ne 2 B ayauTo-
PHH 110 BEKTOPHOM ajredpe

10

JIuneitnpie mpocTpaHcTBa. PasmepHOCTh U
0a3uc IMHEHHOTO MPOCTPAHCTBA.

Marpuna nepexona ot 06asmca K 0asucy
npeoOpa3oBaHre KOOPJIMWHAT BEKTOpa IMPHU
n3MeHeHuu 6a3uca. CoOCTBEHHBIC BEKTOPHI
n CO6CTBCHHBI€ 3HAUYCHUS JTUHEMHOTO OIle-
paTopa.

11

1.12

Paznea 3. KomiiekcHble 4HcCJIa H MHO-
rowieHbl MHOKECTBO KOMIUIEKCHBIX YH-
CCII. q)OpMI)I 3aIlIMCU KOMIIJICKCHBIX YHCCII.
Oneparuu HaJ KOMIUICKCHBIMU YHCIIAMH.
PasnoxxeHue MHOTOYJIEHAa Ha MHOMKHTEIU
OCHOBHas TeopeMa ajareopsl

12

1.13

Pa3nes 4. AHannTyeckasi reoMeTpus
Cucrembl koopauHat. Pa3nnyHble THIIBI
YPaBHEHUH IJIOCKOCTH

13
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Boinaua 3agaunii PI'P Ne3 mo amaauTn-
yecKOW reoMeTpuu

1.14

Paznuynple TUnbl ypaBHEHHWW OpPsMOM Ha
IUIOCKOCTH U B IPOCTPAHCTBE

14

1.15

B3aumHoe pacnonokeHue npsMbIX Ha II0C-
KOCTH U B IIPOCTPaHCTBE. Briuncnenue pac-
CTOSTHUM MEXKIy IBYMs TOUYKaMH, TOYKOU U
npsMoii.. B3anMHoOe pacrnosiokeHue mioc-
KOCTeH. BpluuciaeHue paccTOSHUM MeEXAy
TOYKOM U MIIOCKOCTBIO

CamocrositesbHast padora Ne 3 B ayauro-
PHMH 110 AHAJMTHYECKOI reoMeTpuH

15

1.16

KpuBsle BTOpOro nopsjika Mx reomerpude-
CKHE CBOWICTBA. YPAaBHEHMS BJUIMIICA, TH-
nepoonel, mapabonsl OOmiee ypaBHEHUE
KpUBOM BTOporo mopsaka. IlpuBenenue
KPUBBIX BTOPOrO MOpsAIKa K KaHOHHUYE-
ckomy Buay. [loBepXHOCTH BTOPOroO IO-
psaka

16

dopMma aTTrecTalum

21

Bcero yacoB no jucunJInge

16

32

60

PI'P

caMm
pao.
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IIpunooicernue 2

®OH/I OHEHOYHbLIX CPEJICTB
MO JUCLUTIJINHE

«/Iuneitnas aaredpa»

Hamnpasnenue noarorosku: 23.03.03 «OkcmryaTaius TPaHCIOPTHO-TEXHOJIOTHYECKUX MAIIHH U
KOMILJIEKCOBY
[Tpoduns: «JlorucTrka, HHOKHHUPHHT M SKCILTyaTalHs TPAHCIIOPTHBIX CUCTEM)

Kadenpa: «MatemaTuka»

1. MeTOle)I KOHTPOJIA 1 OICHUBAHUA PE3YyJ/IbTATOB Oﬁy‘lEHl/Iﬂ

Jl1 KOHTPOJISL yCIIEBAEMOCTH M KaUeCTBAa OCBOCHMS JUCLUIUIMHBI HACTOSILEH IPOrpaMMon
IPEIYCMOTPEHBI CIIEYIOINE BUJIbI KOHTPOJIS:
- KOHTPOJIb TEKyLIeH ycrieBaeMOCTH (TEKYLUI KOHTPOJIb);
- IPOMEKYTOYHAsI aTTeCTalMs (9K3aMEH).

2. llIkajia U KPUTEPUHN OLIECHMBAHUSA Pe3yJIbTATOB 00y4eHMsI

@®opMa NPOMEKYTOUYHOM ATTECTAIUN: IK3AMEH

[IpomesxyTouHas arTecTaus o0yJyaromuxcs B GopMe sK3aMeHa MPOBOIUTCA 110 pe3yIbTaTaM
BBITOJIHEHHSI BCEX BUJIOB yUeOHOI paboTHhI, IPelyCMOTPEHHBIX Y4eOHBIM IIJIAHOM IO JaHHOW IUCIIH-
IUIMHE, IIPU 3TOM YYUTBIBAIOTCA PE3YJIbTAThl TEKYILIEro KOHTPOJIS yCIEBAEMOCTH B TCUCHHE Ce-
mectpa. OleHKa CTENeHH JTOCTHKEHUsT 00yUaloIMMUCS TUIAHUPYEMbIX Pe3yJIbTaTOB OOy4YEHHUs IO
JUCLUIIIIMHE MPOBOAUTCS MPENOAABaTEIEM, BEAYIUM 3aHATHS 110 TUCHUILUINHE METOJOM JKCIIEepT-
HOM oueHkH. [1o uroram npomeKyTo4HOHW aTTECTAlUU M0 AMCLUIUIMHE BBICTABISETCSA OLICHKA «OT-
JUYHOY, «XOPOLIO», «YAOBJIETBOPUTEIBHO» UIIU «HEYIOBICTBOPUTEIBLHO.

IIkaJia oneHUBaAHUA Onucanmne

BreimonHens! Bce o0si3aTesibHble YCJI0BHSI MOATOTOBKM CTY-
JeHTa K NPOMEKYTOYHOW aTTecTallMH, MPETyCMOTPEHHBIE
nporpaMMoil quctUIInHbel. CTyIEeHT 1eMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, yMEHUH, HABBIKOB [TOKA3aTENsIM, IPUBEICHHBIM B
OTtnnyHO TabJIMIAaX, ONEPUPYET MPUOOPETEHHBIMU 3HAHUSMU, YMEHUSIMH,
HABBIKAMU, IPUMEHSIET UX B CHUTYaIUSX MOBBIIICHHOW CIOXKHO-
ctu. Ilpu sToM MoOryr OBITH HOMYIIEHBl HE3HAYUTEIHHBIC
OIIMOKY, HETOYHOCTH, 3aTPyJHEHHS IpH IMEepeHoce 3HAHUM U
YMEHHI Ha HOBBIE, HECTaHJAPTHBIC 33/1a4H.

XOpOI_HO BrimonHensl Bce 00s13aTelIbHbIE ycioBus MOATrOTOBKH CTY-
JC€HTA K l'IpOMC)KyTO‘-IHOifI aTTeCTaluu, NpcaAyCMOTPCHHBIC
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nporpaMMoil quctMIIuHbl. CTyJIEHT EMOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHUI, HABBIKOB ITOKA3aTeIIsIM, IPUBEICHHBIM B
TabJIMIaX, ONEPUPYET MPUOOPETEHHBIMU 3HAHUSMU, YMEHUSIMH,
HaBbIKaMH. B To ke BpeMs IpH OTBETE J0ITyCKAET HECYIIECTBEH-
HbI€ MOTPEIIHOCTH, 3a1a4X PEIIaeT ¢ HeJI0YeTaMH, HE BIIUAIO-
MMM Ha OOIIUH X0/ peLIeHHUSI.

yI[OBJ'ICTBOpI/ITCJ'ILHO

BeinonHens! Bce 00si3aTe/ibHbIE YCJI0BHUSI NMOATOTOBKH CTY-
JAeHTAa K NPOMEXKYTOYHOH AaTTeCTallMH, IPETyCMOTPEHHBIE
nporpaMMoil aucuuIuinHel. CTYAEHT JE€MOHCTPUPYET COOTBET-
CTBME 3HaHUH, yMEHUH, HABBIKOB [T0KA3aTesAM, IPUBEIECHHBIM B
TabIMIax, ONepUpyeT NPUOOPETEHHBIMU 3HAHUSMH, YMEHUSIMH,
HaBblkaMu. Ho moka3bIBaeT HEerJIyOOKue 3HAHUs, IPU OTBETE HE
JIOITyCKaeT rpyObIX OMMOOK MIIM MMPOTUBOPEUN, OJHAKO B (op-
MYJUPOBAaHUU OTBETa OTCYTCTBYET JOJDKHAS CBSI3b MEXKIY aHa-
JM30M, apryMEHTalMell U BBIBOJAMHU, B PELICHUM 3aJa4 MOTYT
coaepxarbes rpyobie ormmoKu. J{is moaydeHus MpaBUILHOTO OT-
BeTa TPeOYIOTCS YTOUHSIONINE BOTIPOCHI.

HeynosnerBopurensHo

He BeimonHeHbl oO0si3aTesIbHbIE YCJAOBHMS NOATOTOBKH CTY-
AEHTAa K IMPOMEKYTOYHOH AaTTeCTAlMH, IPEIyCMOTPECHHBIE
nporpammont aucuuruiel, MM cTyneHT neMoHCTpupyer He-
IIOJIHOE COOTBETCTBUE 3HAHWM, YMEHUM, HABBIKOB IIPUBEACHHBIM
B TaOJIMIIaX, JOMYCKAIOTCS 3HAYUTENbHbIE OLIMOKH, IPOSBIIAETCS
OTCYTCTBME 3HAHHWW, YMEHUH, HAaBBIKOB 0 PNy MOKa3aTesew,
CTYJIEHT UCHBITBIBACT 3HAYUTEIbHBIE 3aTPyJAHEHUS IIPU ONEPH-
POBaHNY 3HAHUSAMHU U YMEHUSIMU.

3. OueHo4YHbIE CpeacTBa

Hepeqem, OLCHOYHBIX CPEACTB 110 JTUCHUIIINHE

«JIlugeirHas ajareopa»

HaumenoBanue [IpencraBnenue oue-
No Kpartkas xapakTepucTka OlleHOYHOTO
OLIEHOYHOTI'0 CpelI- HOYHOI'O CPEJICTBA B
/1 cpeiacTBa
CTBa DOC
1 Kontposnbnas (ca- CpencTBo NMpOBEPKHU YMEHUW NPUMEHTh | KOMIIEKT KOHTPOJIb-
MOCTOSITEIbHAS) MOJIyYEHHbIE 3HAHUA JUUIS PEIICHMs 3a7a4 | HbIX 3aJJaHUi 1O Ba-
pabota ONPENIETICHHOT0 TUIA N0 TEME WU pa3- | pUaHTam
Jen
(KP) g
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Pacuerno-rpadu-
yeckasi paborta

(PTP)

CpencTBo NMpOBEPKU YMEHUH NMPUMEHSTH
MOJTyYeHHBIC 3HAHUA IO 3apaHee OIpese-
JICHHOW METOJWKE Ui peIIeHUs 3aaad
WIM 3alaHuil TI0 MOJAYNI0O WU JAHUCLHU-
TUTMHE B LEJIOM.

Komimiekr 3amanuit
JUTSL BBITIOJTHEHUS pac-
4eTHO-TpaduvecKon
paboThI

VYcTHbI onpoc co-

CpencTBO KOHTpOJIS, OPraHN30BaHHOE KaK
crienManbHas Oece/ia me1arorndeckoro pa-
O0OTHHMKA C OOYYarOIIMMCSl HA TEMBI, CBs-

Bomnpocs o

OeceoBaHMeE, 3aHHbIC C M3y4aeMOi AUCIUIIMHOMN, U pac- | TeMaM/pasjenam Juc-
(YO) CUNTAaHHOE HA BBISICHEHHE 00BbEMa 3HAHUM [UTUTAHBI
oOydaromierocsi mo OmnpeaeNeHHOMY pas3-
Jeny, TeMe, IpodeMe | T.11.
Cucrema cTaHIapTU3UPOBAHHBIX 33/IaHUH,
4 Tect MTO3BOJISAIOIIAS ABTOMAaTHU3HUPO- ®DoHJ TECTOBBIX
(T) BaTh MPOLIEypy MU3MEPEHHUs ypPOBHS 3Ha- 3aJaHul
HUI 1 yMeHu# 00yJaromnerocs.
5 | Ok3amenanonnble | CpeicTBO NPOBEPKM 3HAHUN, YMEHMH, | DK3aMEHalMOHHbIE
OMIIETHI HaBBIKOB. MOJKET BKIIFOYaTh KOMIUIEKC T€O- | OMIIETHI.
(9B) pPETHUYECKHX BOMPOCOB, 3aJad, IMPaKTHYC- HIKara oHCHHBAHMS I

CKHUX 3aJIaHUU.
npouenypa MNpUMEHe-

HU.

[IpomexxyTouHas aTTecTa- 1) yctHo (Y)

st (ITA)

Ox3ameH (D)

2) mucemenHo (1)

3.1. Tekymuii KOHTPOJIb

OneHouHbIe CpeACTBA TEKYILETO KOHTPOJISI Y CIIEBAEMOCTH BKIIIOYAKOT KOHTPOJIBHBIE BOIIPOCHI
U 3a7aHus B popme OJTaHKOBOTO TECTUPOBAHUSA JUISI KOHTPOJISE OCBOCHUS 00YUAIOIIMMUCS Pa3/ieioB
JucuuUIIuHel, npueM PI'P.

Coaep:xanue pacuyeTHO-Tpaduyeckoi padoThl.

PacuetHo-rpadguueckas padora Nel no JmHeiiHoi aaredpe.

Kpatkoe coneprkanue pac4eTHO-TpauIecKoil pabOTHI:

Martpuiisl U onpenenuTen. Pemenue cucteM JTUHEHHBIX anreOpanyecKuX ypaBHEHUH METOdaMu
["aycca, Kpamepa u oOpaTHO# MaTpHIIbL.

PacuyerHo-rpadguyeckas padora Ne2 mo BeKTOpHOIi ajaredpe.

Kpatkoe conepxanue pacueTHO-TpapuuecKoil paboThI:

Bekropsl, nelictBusa Haj BekTopamu. CKaasipHOE, BEKTOPHOE, CMEIIAHHOE POU3BEACHHS BEKTOPOB.
PacuerHo-rpadguyeckas padora Ne3 mo aHATUTHYECKOM reOMEeTPHH.

Kpatkoe conepxanue pacueTHO-TpapuuecKoil paboThI:

Paznuunble BUABI ypaBHEHUM IPSMOM U TUIOCKOCTU. B3anMHOE pacnosiokeHrne npsiMbIX Ha IIOCKO-
CTH, IIJIOCKOCTEN B IPOCTPAHCTBE.

KommiiekT 3agannii 1Jis1 BbINOJHEHH S
pacueTHo-rpadpuuyeckunx pador (PI'P)
o pucuumuinge JInHeliHasa aJreopa
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(HaMMEHOBaHUE JUCIIUTITHHBI )

PI'P Nel, yactp 1

-1 1 0 2 0 2
3aganue Nel. lanwt matpuipt A= 1 3 2 | uw B=|0 -3 3 |
4 0 -3 1 1 -1

Bemonuurts nevicteus: A2 + 8BT .

3aganue Ne2. [IpooikKuTh JaHHOE MAaTPUYHOE PABEHCTBO (2A+3B)2 —44* —6A4B-=...

Y TIPOBEPUTH €r0 IS MaTpull 4 U B U3 IepBOro  3aJaHus.

3aganue Ne3. BerunuciauTh onpeaesnTellb AByMs CIIOCO0aMU: Pa3ioKeHHEM IO EPBO CTpOKe U
Pa3I0KEHUEM I10 IIEPBOMY CTOJIOLLY.

1 0 -1 2
02 1 -1
11 -1 1
I 1 -2 1

3ananue Ne4. JInist JaHHON MaTpHIIBI HAWTH 00paTHYI0 MaTpuily. ClenaTh MpoBEPKY.

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

3amanue No5. Pemuts marpuunoe ypasaenne AXB = C (waiitu X). Cuenath MpoBEPKY.

R R O

3ananue Ne6. Halitu panr MaTpuisl.

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

PI'P Nel, 3apaHusi IO pelICHHIO CHCTEM JIMHEHHBIX a/Ire0pand4ecKux ypaBHeHUH

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

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

3amanne No2. Pemuth cuctemy u3 Nel MeTogoM 0OpaTHON MaTPHILBI.

3amanue Ne3. Pemnts cucremy u3 Nel metonom [Maycca.
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3amanne No4. Pemnth HEOTHOPOIHYIO CUCTEMY MeToioM ['aycca. Halitu oOmiee pemenne u 4acT-
HOE pellleHue.

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

3amanue NoS. Pemmth oqHOpOAHYIO cucTeMy MeToqoM ['aycca. Haiitu oOmiee pemenne u @CP.

2x,+6x, —9x, - 9x, =0
4x, —5x; +x,=0

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

PI'P Nel, uacth 2

3ananue Nel. Iloka3arb, 4TO BEKTOPBI %, I;, E 00pa3yroT 6a3uc B MPOCTPAHCTBE U PA3IOKUTD
BEKTOp d 110 3TOMYy Gasucy: M 2(1, -1, 2),ﬁ 2(2, 0, 3),]_? = (—2, -1, 1), a= (5, —4, 13).

3amanne Ne2. JlaHbl BEKTOPBI 771 M 77 . BBISICHUTH — KOJUIMHEAPHBI JIK BEKTOPLL d W b .

m=(28,—8,8),71=(-21,6,—6), a=27+7i,b=27—.

N\
n|=2,(m,n)=135, a=6n—m.

, €CJIU \m\ =6\/§,

3aganue Ne3. Haiitu ‘C_Z

3aganue Ne4. Jlan A ABC . Haitu / B, eciiu A(l;—l;Z),B(?);3;2),C(7;1;2).

3aganue NoS. Ilpu kakux X' BEKTOpbl d W b TEPHEHAMKYJSIPHBI?

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

3aganue Ne6. Haiitu muomaap napanienorpaMma, IOCTPOEHHOTO Ha BEKTOpax d WU b .

_ A r
a=2m-5n,b=m+n,|m|=12,|n|=3,(m,n)=—.

6

3anmanue No7. Haiitu momans Tpeyronbauka ABC, eciiu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3amanue Ne§. Jlanbl BekTopsl d, D, C . BBIACHUTH — KOMILTAHAPHBI JIM BEKTOPHI. ECIH BEKTOpHI He

KOMILIAHAPHEI, TO HAlTH 06beM Mapasliesenue/ia, TOCTPOSHHOTo Ha BekTopax d, b, C u onpene-

JMTh — KaKyl0 TPOMKY OHU 00pazyIoT.
a(1;-1;5),b(2;4;-2),¢(3;0;1).

Samanne No9. Jlns nmuueiiHOro orepatopa A 3aaHbI 00passl GasucHbIX anementos Ae,, Ae,, Ae,

. 3ammucartp Matpuily ornepatopa 4 B Oasuce €, €,, €, U HAWTH 00pa3

DJIEMEHTA X .
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Ae =7e +3e,-2e,, Ae,=e —e,+4e,, Ae,=2e +2e,+3e,,
x=2e —4e, +e,.
3amanne Nel(0. Haiitu coOCTBEHHBIC 3HAUCHUS U COOCTBEHHBIC BEKTOPHI JINHEHHOTO OIepaTopa,
. -4 1
3aJIAaHHOTO B HEKOTOPOM Oasuce Marpurei A= 7 5

PI'P Ne 1, yacTtp 3

3ananue Nel. [lpsamas [ | TPOXOMMT 4Yepe3 Touky A mapamiensHo Bektopy g . [Ipsimas [ )

TIPOXOJIUT Yepe3 TouKy B meprneHauKymnsapHo BeKTopy 71 . HaifTu TouKy mepecedeHns npsaMbIX 1
yron mexay mumu, ecmn A(3;5),4 (1;3), B(0;5),1(-3;4).

Sananne No2. Jlana npsmas /| . Ipsamas [, npoxomur uepes touxu A u B . Haiitu paccrostue
oT TOuKH mepecederust npambix [, u [, no npsmoii 15 .

Jx=-8t-3 . . O .
ll'{y:3t+4, A(4:0), B(7:3), 1,:9%—12y+2=0.

3aganue Ne3. HaliTu paccTosHME OT TOYKH M o 10 IUIOCKOCTH (X , IPOXOASAIIEH uepe3 TOUKy
A nepneHAMKYNSAPHO BEKTOPY 71 , ECIIH Mo 0;1;7), A2;-1;4), n (6;22;-3).

3aganue Ne4. HaiiTu yroa MeX.Iy IIIOCKOCTBIO (X W IUIOCKOCTBIO 3 , IPOXOZSIIEH Yepe3 TOUKH
4.8 uC,ecmn a:5x+y+4z-28=0, A(5;2;5),B(3;7;0),A—4;-3;-1).

3ananue No5. 3amucaTh KAHOHMYECKHE YPaBHEHHS MTPSIMO, 3aJaHHON OOLIMMH ypaBHECHHSIMHU.

x+2y-9z-10=0;
3x+4y+82z-24=0.

3apanue Ne6. Haiftu Touky nepecedeHus npssMond / ¥ MIOCKOCTH (X W Yroj MEXJy HUMH.

X2y 2l a3 12=0,
3 4 2

3ananue Ne7. [Ipsmas ll poXoauT uepe3 Touku 4 u B. Ilpsmas [ , IPOXOAMT yepe3 TOUKy M

NEPHEHANKYISIPHO IUIOCKOCTH & . Haiitu yros Mexay npsiMbIMU [ | T [ » Y BBIICHUTB — JIEKAT

JIM OHU B OI[HOI\/'I IIJIOCKOCTH WJIM CKPEIIUBAKOTCA.

AO;-3;1),B(44,-5),M-11L-11), a:2x+3y—z-1=0.

(x+3)° )
“— =1 yka3aTh (oKyChl, SKCLEHTPUCHUTET, TUPEK-

49 25

Tpuckl. IlocTpouts KpuBy10, N300pa3uTh (HOKYCHI, AUPEKTPHUCHI.

3ananue Ne8. Iy qaHHOW KpUBOM
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3ananue Ne9. IlpuBecTu ypaBHEHHE KpUBOI 0%’ —25)/2 —18+200)—616=0 x xanommueckomy

BUJy U IOCTPOUTH KPUBYIO.
KonTpoabHble 3a1annst (mpuMepbl)

Bapuanr.

1. Haiitu 3Hau€HUS MaTpUYHOI'O MHOTOUJICHA F ( A)

f(x):—x3 +2x7 —x+3,A:[_31 gj

2. HaiiTu paHr MaTpuilsl MPpUBEAEHUEM K CTyIEHYaTOMY BUIY

3. Beluucnuth onpenenuTenb NPUBEICHUEM K CTYIICHUaTOMY BUAY 3 -5 3

4. Haittm matpuity, oOpaTHyi0 JaHHOH (a). Pemmth MmatpudHOe ypaBHEHHE (0)
b2 S 2 2 3 5

a 3 -5 3 =

(@) ©) -3 4 3 -1 0
2 7 -1

5. Pemmuth cuctemy ypaBHeHHH. YKa3aTh o0Iee B OJHO YaCTHOE pelIeHue (a).

Pemmuts cuctemy ¢ momotiso 0o6paTHOM MaTpuilkl 1 o hopmynam Kpamepa (0)

4x,+9x, = 5x, —8x, =5 X +2x,+x,=5
(@) 93x, +7x, —2x,—4x, =4 (6) 13x, —5x, +3x, =7
2x,+5x, +x;+3x, =3 2x,+7x,—x; =13
Bapuant
1. Pacrmmcatp PA3JIOKCHUEC BCKTOpA ;C 10 BEKTOpamM ]_5, &,;
x={5-12,1}, p={1-3,0}, g={1,-L1}, r={0,-1,2}

— —

2. KonnuneapHs! 1 BekTopsl P u q?

a={2,0,1}, b={-2,31}, p=2a+2b, g=3a-2b

3. Jlana nupamMuja ¢ BEpIIMHAMU B TOUKaX A1A2A3A4.

A4,(-2,4,8), A,(4,-1,2), A(8,7,10), 4, (-3,4,-2)
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Haiitn:
a) yroa Mexnay pedpamu A 4,, A4, A,

0) 00eM MUpPaMHUTBI
B) JJTMHY BBICOTHI OIYIIIEHHOW Ha IPaHb 141142143

T') HAWTH JUIMHY MEIHaHbl, IPOBEACHHYIO U3 BEPUIMHBI 4, K peOpy A2A3

4. BerauciauTh miomanhb napauiejiorpamma, NOCTPOCHHOTO HAa BEKTOpAx g U b a - YToJ MKy BCKTO-

pamu P u ¢

a=2prq.b=p-3.  [p=2.fd=2 o
Bapuant

1. Haiitu paccrostHuE OT TOUKH M 0 210 MIOCKOCTH (M MM, ) :
M,(-9:10;2), M, (0,7;—4), M, (4:8;-1), M,(-213)

_|lx+y+z-2=0
2. Brimucats KaHOHUYECKOE ypaBHEHHE MPSIMOM:

x—y-=3z+6=0

x—2 y-3 z+1

3. Haiitu Touky nepeceueHus NpsMOH 1 MIIOCKOCTH:
1 1 -4

UHx+y+2z-9=0.

4. Haiitu Touky P, cuMMeTpuuHylo Touke [P orHocurenbHo mpsmoii [: P (0;—1;3) u

x—l_i_
1 -1

z
T
5. Hamucats ypaBHEHHE TIIOCKOCTH (X TIPOXOAIIEH Yepe3 TOUKY M 0 Y OEPIEHIUKYISIPHO  IPsIMOU
(MM,): M,(3;2;0), M,(41,5), M,(2;-14).
6. HaiiT KOCHHYC yIJIa MEXYy INIOCKOCTAMU o, H a, -

a,:3x-y+3=0,a,:x-2y+5z-10=0

BapuanT 3aaHuil IPOMEKYTOYHOI0 TECTA

1.1. Haiitu panr MaTpulbl IPUBEACHUEM K CTYyIIEHYATOMY BUILY
-8 2 -6 -3 -13

11 -3 13 5 17

1 -2 -2 3 5
1.2. Pemuts MaTpu4HOE YpaBHEHHE 3 X = 0
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X +2x,+x,=5
1.3. Pemmmts cucremy no popmynam Kpamepa 3x, —5x, +3x, =7
2x, +7x, —x; =13

2.1. Hanmcath pasioskeHue BEKTOpa X 110 BEKTOPaM 1, g, 7 ;C = {5,—12, 1} , ; = {1, —3,0} , é = {1,—1,1} ,
r=1{0,-1,2}

— —_

2.2. BHIUMCIIHTH [UIOMA/b TAPAJIEIOrpaMMa, TOCTPOCHHOro Ha Bektopax g u b O — yron mexy Bextopamu P u ¢

a=2p+q.b=p-3q, |p|=2.q=2, o =%

2.3. Jlana nupaMuia ¢ BEpIIMHAMY B TOUKaX A|A2A3A4 A4,(6,1,3), 4,(6,-2,-3), 143(2,2,0), A4,(-5,1,0)

Haiitn ymHy Mennanbl, IPOBENEHHYIO U3 BEPIIMHBL 4, K pedpy A2A3

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

ux+y+2z-9=0.

3.1. Haiitu TOuKy nepeceueHus NpsMON U INIOCKOCTH:

x—1 z
3.2. Haiitn TOUKy P, CHMMETPHYHYIO TOUKE P omocurensro IIpAMOH [. P (O,—1,3) u T—l—T.

3.3. Hanucatp ypaBHEHHE IJIOCKOCTH a IPOXOJALICH Yepe3 TOUKY M (0 Y NEPIEHAUKYIJIAPHO IIPAMOM (M M, ) :
M, (3;2;0), M, (4:1;5), M,(2;-1;4).

4.1. lana kpuBast BToporo mnopsiaka x> +4y° —12x+16y +16 = 0 . [Toay4uTs KaHOHHYECKOE YPaBHEHHE KPUBOH M IOCTPOUTD ¢
! ! !
4.2. CocTaBuTh MaTpHIly MEPEXONIa OT Oasuca e, ,e,,e, K basucy € ,€, ,€; , ecnu

= _ Nz - == = - == = - =
€ =2¢ +é,+é; ¢ =¢ —€,+é,; & =¢ +2¢,+¢,

Kpurepun onenku:

- OLICHKA «3a4YTE€HO» BBICTABILIETCA CTYAEHTY, €CIIM OH PETYJIAPHO B TEUEHUE CEMECTPA MIPEACTABIIAIL
peleHus 3a/1a4, BBIIOIHUI TOJIHOCTBIO BCE 3aJJaHUs U MX 3alllUTWII, OTBETUB Ha BOIIPOCHI IIPEIoia-
BaTeIA;

- OLIEHKA «HE 3aYTEHO» BBICTABIISIETCA CTYJIEHTY, €CIIM OH HEPETYJSIPHO B TEUCHHE ceMecTpa Ipe-
CTaBJIAJI PCHICHUSA 3a4a4, BBINIOJIHWII 3aJaHHUA HC MOJIHOCTBIO UJIN B006H_Ie HC IIPpCACTAaBJIAI pa6OTBI
Ha [IPOBEPKY, JOIMYCKAET CYIIECTBEHHbIE HETOYHOCTH B OTBETaX HA BOIPOCHI NIPENOAaBaTES.

Jlnis ipoBeieH!s! TEKYIero KOHTPOJIsl 3HaHUH CTY/IEHTOB B AMCTAHIIMOHHOM (opmare B pas-
paboTaHHBIX Kadenpoil «MaremaTnka» OHIAWH-Kypcax UMEIOTCS MPOMEXYTOUYHbIE (TPOOHbIE) Te-
CTBI.

3.2. IIpome:xxyTouyHasi aTTeCTALMS

[TpomexxyTouHas aTTectamus - (3K3aMeH) IPOBOIUTCS 1O OusieTaM B yCTHOM (opme.
Bpewmst 11 moAroToBKM OTBETA HA BOMPOCH HE Ooiiee 45 MUH.
buneT BKiItoYaeT TEOPETUYECKUI BOIIPOC U 3a/1a4H.
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KommuiekTsl 5K3aMeHaIMOHHBIX OUJIETOB XpaHATCS Ha Kadeape «MaremaTHkay.
Tunosbpie BApHAHTHI OMJIETOB NPHJIATAIOTCS.

KommniiekT Bonpocos
JUHEMNHAS AJITEGPA

Matpu1ibl, TUIIBI MATPHII.

Onepanuu ¢ MaTpulaMu, UX CBOWUCTBA.

YMHOK€EHUE NPSIMOYTOJIbHBIX MaTpPHII.

MarpuuHnas popma 3arucu CUCTEMbI IMHEHHBIX aareOpandyecKux ypaBHEHHH.

Onpenenureny U UX CBOKCTBA.

ITonsatue onpenenutens. MUHOPHI U anredpanyecKue TOMOJIHEHHS.

CucreMbl TUHENHBIX aNreOpanyecKux ypaBHEHUM, OCHOBHBIE MOHATHUS U ONIPE/ICICHHUS.

[IpaBuno Kpamepa pemenus cucteM JMHEWHBIX YPaBHEHUN.

. OOpatHas maTpuna 1 €€ BbIUMCICHHE. Y CIIOBUE CYLIECTBOBAHMSI 0OpAaTHOW MaTpPUILIbI.

10. Pemienue cucreM JTUHEWHBIX anreOpandyeckux ypaBHEHHH METO0M 0OpaTHON MaTPHILIbIL.

11. Meron lNaycca pemienust cucteM JIMHEWHBIX ypaBHEHUH.

12. PemieHne npon3BOIbHBIX CUCTEM JIMHEWHBIX ypaBHEHUI MeTonoM ["aycca.

13. Panr matpuusl. Teopema Kponekepa — Kanemnu.

14. OnHOpoAHBIE CHCTEMBI JIMHEUHBIX ypaBHeHUN. Kpurepuii cymecTBoBaHUs HETPUBHAIIBHBIX pe-
LIECHHIA.

15. IlonsiTHE BEKTOpA M JIMHEIHBIE ONEpallii HaJl BEKTOPAMH, CBOMCTBA ONEpaLlUi.

16. JIuneitHasi KOMOMHAIMSI BEKTOPOB.

17. JInneiinast HE3aBUCUMOCTD U JIMHEWHAs 3aBUCUMOCTb T€OMETPUYECKUX BEKTOPOB. Kpurepuii nu-
HEWHOMN 3aBUCUMOCTH.

18. Ilonstue 6a3uca. KoopamHarel BekTopa.

19. OpronopmupoBaHHbIi Oa3uc. Pa3noxeHue BeKTopa 1o BeKTopaMm Oaszuca.

20. YnopsinoueHHas: TpOHKa BEKTOPOB.

21. CkansipHO€, BEKTOPHOE M CMEIIAHHOE MPOU3BEICHNE BEKTOPOB B OPTOHOPMHUPOBAHHOM Oa3uce.

22. YcnoBusl OPTOrOHAJIBHOCTH, KOJUTMHEAPHOCTH ¥ KOMIUIAHAPHOCTH BEKTOPOB.

23. JluHeiiHble IPOCTPAHCTBA.

24. Matpuna nepexoja ot 6a3uca k 6asucy.

25. CoOcTBEHHBIE BEKTOPHI U COOCTBEHHBIE 3HAYCHUSI MATPHIIBI.

O 00N LW

AHaAJIMTHYECKAS] TeOMeTPHUS

1. Cucremsl koopauHar. JlekapTOBbI NPSAMOYTOJIbHBIE KOOPAUHATHI HA TUNIOCKOCTH U B IPOCTPaH-
CTBE.

[TonsipHast cucreMa KOOpAMHAT.

PaznuuHbIe TUIIBI YPaBHEHHUH IIJIOCKOCTH U MPSMOM.

Brruncnenue paccTosiHUNA MeXAy ABYMsl TOUKAMH, TOUKOHM U NPSAMOM, TOUKON U INIOCKOCTBIO.
Brruncnenue paccTosHNs MEXY CKPEIIMBAIOIIUMHUCS IPSIMBIMH.

Brruncnenue yriioB Mexy IByMs IPSAMbBIMH, IPSMOM U IIIOCKOCTBIO, ABYMS IIJIOCKOCTSIMHU.
Kpussle BTOpOro nopsiaka HuX reoMeTpUYeCKUe CBOWCTBA M ypaBHeHus. [IpuBeneHne KpuBoi
BTOPOTO MOPsiIKa K KAHOHUYECKOMY BULY.

8. KaHoHm4eckue ypaBHEHHUs HIUIMIICA, TUIIEPOOIIBI, TApaOOIIbL.

9. VYpaBHeHHE OBEPXHOCTH BTOPOTrO MOPAIKA.

10. KanoHnueckue ypaBHeHUs cepbl, JUIUIICONIA, KOHYCOB, TUIIEpO0JION10B, TapadoI0U10B.

Nk WL

DK3aMEeHAIIUOHHBIE OMJIEThI
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Haznauenwue: Mcnonb3yroTest 1uist mpoBeeHus npomexxyTouHoi arrectanuu (I[TA) mo nucuurinze
«JIuneitnas anreGpay.
PernameHt sx3ameHa: - BpeMst Ha HOArOTOBKY TE3UCOB OTBETOB - 10 45 MUH.

- Coco6 KOHTPOJIS: YCTHBIE OTBETHI.
KoMITIIeKTBI 9K3aMEHAIIMOHHBIX OUJICTOB JOJDKHEI CoAepkaTh OnineToB Ha 25-30% Ooubie yncia
CTYJIEHTOB B IpyIIe (xpaHarcs Ha Kadenape «MareMaTukay).
TunoBble BApMAHTHI OWJIETOB NMPUJIATAIOTCS.

MUHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA3BOBAHU ST POCCUMCKOM ®EJIEPALINN
®EJEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJIbHOE
VYPEXJIEHWE BBICIIET'O OFPA3OBAHUSA
«MOCKOBCKHUM MOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH MMOJINTEX)

®dakyabTeT 6a30BBIX KOMITCTCHIIUH, Kadenpa «Marematukay
HucuuiuinHa  «JIuHeitHast anredpa»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIA BUWJIET

Onpenenurenu U UX CBOWCTBA.

L)

X +2x, =-1

2x,-3x, =12

4. JlaHbBl BEKTOPHI 7 = (-5,9.8), b =(-3,1,-2), & =(-8,10,-10) . IIpOBEpUTH — KOMIUIAHAPHEI JIX OHHU.
Ecnu Hert, HaliTu 00beM Mapaiienenumnesa, IOCTPOEHHOTO Ha BEKTOPaX a,b,c.

5. Haiitu yron mexnay BeKTopamMu a = (1,-2,-2) U b = (2,0,1) .

2. Pemmth MarpuuHoe ypaBHenune XB=A,ecin A:(lz 2) B:[—l 2].

3. Pemuts cucreMy MeTo0M 00OpaTHON MaTpHUILbI {

YTBepxneHo Ha 3aceqanuu kadeapsl mateMaTuku «_03» 05 2023 r., mpotokon Ne 10

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

MUHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA3BOBAHU ST POCCUMCKOM ®EJIEPALINN
®EJEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJIBHOE
VYPEXJIEHVE BBICIIET'O OFPA3OBAHUSA
«MOCKOBCKHUM MOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWMH MMOJIUTEX)

®dakyabTeT 6a30BBIX KOMITCTCHIIUH, Kadenpa «Marematukay
HucuuiuinHa  «JIuHeitHast anredpa»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUWIET
1. JluneiiHas komOuHAIMs BeKTOpoB. basuc. KoopauuaTe! BekTopa.

1 2 -1
2. BBIYHCITUTE ONIpeIeaUTeNIb MATPUIBI C = A7 , eclii A4 (3 1 0}.
011
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4x; —2x5 +3x5 =12,
3. Pemmte cucreMy ypaBHeHu# MeTtonoM I'ayceca {x, +5x, —3x; =1,
2x; +3x, —2x; =3.
4. Tloka3atb, 94TO BEKTOPHI m = (1,-1,2), 7 =(2,0,3), p=(-2,~-1,1) 00pa3yroT 6a3uc B MPOCTPAHCTBE.
5. Jlano obmiee ypaBHEeHHE NIpsIMON  —2x+3y —5=0. Hammcars: ypaBHeHHE MPSMOM C YTIOBBIM KO-
3¢ dunreHToM; ypaBHEHHE MPSIMON B OTpe3Kax; HOpMaJbHOE YpaBHEHUE MPSIMOH.

VYTBepxaeHo Ha 3acenanuu Kadeapsl mateMatuku «_03» 05 2023 r., nporokon Ne 10

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

JU1s mpoBeIeHUS IPOMEKYTOUHOTO KOHTPOJISl 3HAHUH CTYIE€HTOB B IMCTAHLIMOHHOM (popmate
B pa3paboTaHHBIX Kadenpoi «MaTeMaTHka» OHJIalH-KypcaX UMEIOTCS UTOIOBbIE TECTHI.
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