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1.  eam,3a1a4M U IVIAHMPYeMble Pe3yJIbTAThl 00y4eHHs 110
AUCHHUILINHE

K 0CHOBHBIM yessam 0CBOCHUS TUCUUILINHBI «JInHeiHas anreOpay» ciieayeT OTHECTH:

- BOCIIUTAHUE y CTYJICHTOB O0IIEi MaTeMaTH4YECKOM KyJIbTYpBI,

- IproOpeTeHue CTy I HTaMU IIMPOKOro Kpyra MaTeMaTHYeCKUX 3HaHUH, yMEHUH U HaBblI-
KOB;

- pa3BUTHE CIIOCOOHOCTH CTYACHTOB K HMHAYKTUBHOMY MU JAE€TYKTHBHOMY MBILIUICHHIO
Hapsay C pa3BUTHEM MaTEMaTUYECKON UHTYULIUU;

- YMEHHE CTYJEHTaMH Pa3BUBATh HABBIKM CAMOCTOSTEIBHOIO U3yUeHHsI y4eOHO! U Hayd-
HOH JINTEepaTyphbl, COAEPKALLECH MATEMATUYECKUE CBEIACHUS U PE3YJILTATHI;

- IOATOTOBKY CTYAEHTOB K J€ATEIbHOCTH B COOTBETCTBUHU C KBATM(UKALIMOHHON XapaKTe-
PHCTUKOI OakajaBpa 1o HalpaBJICHUIO, B TOM Yuciie (opMUpOBaHHE YMEHH HCIIOJIb30BaTh OCBO-
€HHbIE MaTEMAaTUYECKUE METO/IbI B TPO(ECCUOHAIBHON JESITeIbHOCTH.

- IOJIrOTOBKY BBICOKOKBAJIM(HUIIMPOBAHHBIX KaJPOB, BOCTPEOOBAHHBIX B YCIOBHUAX LU(}-
POBOIi TYpOYJIEHTHOCTH M BBICOKHX TEXHOJIOTHYECKHX PHUCKOB COBPEMEHHOH IH(POBOI 3KOHO-
MUKH.

K 0CHOBHBIM 3a0ayam 0CBOEHUs NUCLUILINHBI «JInHeiiHas anreGpay» clieayeT OTHECTH:

- OCBOCHHUE CTY/IEHTAMH OCHOBHBIX MTOHATHH, METO0B, (POPMHUPYIOLINX OOIIYIO MaTeMa-
TUYECKYIO IOATOTOBKY, HEOOXOAUMYIO JJIsl YCHEIIHOTO PeICHHsI TPUKIIQAHBIX 3a/1a4;

- ¢opmMHpOBaHKE y CTy/IeHTa TpeOyeMoro Habopa KOMIIETEHIIHA, COOTBETCTBYIOIINX €T0
HaIlpaBJICHUIO OATOTOBKU M 00€CIEUNBAIOIINX €0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPYy/a.

OOyuenne o mucruruimHe «JIuHelHas anreOpa» HampamiIeHO Ha (GopMmupoBaHHE Yy 00ydJaro-
IIAXCS CIACTYIONIMX KOMIIETCHIINI B COOTBETCTBUH C HAITPABICHUEM TOATOTOBKH:

Koa u HanMeHOBaHHEe KOMIIETEHIINIi HH}IHKaTopr JOCTHXKCHUSA

KOMIIETCHIIUHA

OIIK-1. CriocoOeH npuMeHsITh
€CTECTBEHHOHAYYHBIE U OOIEHHKEHEPHBIC
3HaHUsI, METOJIbl MATEMaTHYECKOTO aHaJIH3a 1
MOJICTTMPOBAHUS, TEOPETUIECKOTO U
IKCTIEPUMEHTAIBHOTO HCCIIEIOBAaHMS B
npodeccroHaNBHO AeSTeTbHOCTH

HOIIK-1.1. 3HaeT OCHOBBI MaTeMaTUKH, (U3UKH,
BBIYUCITUTEIBHON TEXHUKU U IPOTPaMMHUPOBAHUS
NOIIK-1.2. ymeer pemaTh cTaHAapTHHIE
npodeccuoHAIbHBIE 32JIa41 C TPUMEHEHUEM
€CTECTBCHHOHAYUYHBIX U OOLICHMHKEHEPHBIX
3HaHWH, METOJIOB MAaTEMaTHYECKOT0 aHAIIN3a U
MOZIETMPOBAHUS

NOIIK-1.3. nmeeT HaBBIKH TEOPETUIECKOTO U
IKCTIEPUMEHTAIILHOTO UCCIIEIOBaHMS OOBEKTOB
po(heCcCUOHAIBHOMN IeSTENbHOCTH

2. MecTO IMCUMILIMHBI B CTPYKTYpPe 00pa30BaTe/ibHOI MPOrpaMMbl

JucnunnuHa OTHOCUTCS K 00s3aTesibHON yacT 610ka b1: Moayns «MarteMaTtuueckue u ecte-

CTBCHHO-HAYYHBIC NUCHUIIJIMHED).

Eé HU3YUCHUC obecneunBacT HU3YUCHUC NUCHUILIINH:

B obsi3amenvrotl wacmu:
- MaTeMaTHYECKUI aHaIN3;
- (pusuka;
- i epeHraIbHbIE ypaBHEHUS,
- TEOpeTHYECKas MEXaHUKa;
- QIIEKTPOTEXHUKA U HIICKTPOHUKA,;
- CONIPOTHUBIJIEHUE MaTEPUAJIOB,;




- TCOpU MaIllIMH U MCXAaHU3MOB;

- OCHOBBI IIPOIPAMMHPOBAHUS U AITOPUTMH3ALIH B MAITHHOCTPOCHHH;

- 5KOHOMHKA ¥ yIIPABJICHUE MAIMHOCTPOUTEIILHBIM ITPOU3BOACTBOM;

- OCHOBBI MaTEMaTHYECKOTO MOJICITUPOBAHHS TEXHOJIOIHYECKHUX MTPOLIECCOB.
B uacmu snekmusHbIX OUCYUNIuH:

- (PM3UKO-XUMHUYECKHUE MTPOIIECCHI IIPU HarpeBe B 00paboTKe JaBIeHUEM;

- TEOPHS M TEXHOJIOTHSI TIPOKATKH.

3. CTpyKTypa U coJep:KaHue TUCUUIIMHBI

OO0mas Tpy10€MKOCTh TUCHIUTIIMHBI COCTaBJIAET 3 3aueTHbIe equHuibl -108 gacos.

3.1.  Buabl yueOHoIT paGoThl U TPYA10EMKOCTH

3.1.1. Ounasi popma 00yueHUs

n/n Bun yueonoii pa6orsl Kouuectso Cemectp 1
4acoB
AyIMTOpHBIE 3aHATHSA 48 48
B Tom uncae:
Jlexuuun 16 16
1.
CeMmuHapCKue/TIPaKTUUECKHUE 3aHATHS 32 32
2.
JlaGopaTopHbIe 3aHATHS - -
3.
CamocrosiTesbHas padora 60 60
IIpomexyTouHAast aTTECTALUSA
3K3aMEH iC) C)
Hroro 108 108

3.2. TemaTnueckui NJIaH U3yYeHUs JUCHUILTUHBI

Pazmemén B mpunoxxennu 1 x pabodeit mporpamme.
3.3. Cozep:xaHue pa3aeoB AUCHUILIMHBI
Beenenne

Hpe)]MeT, 3aaa4u U COACPKAHUC TUCIUITIIINHEIL. OCHOBHBIE dTaITBI Pa3sBUTHA JUCHUIIIINHBI.
CprKTypa Kypca, €r0 MCCTO U POJIb B IOATOTOBKEC 6aKaJ1aBpa, CBA3b C APYIT'UMH JUCHUIIIIMHAMMU.



Pazgen 1. DiemMeHTHI JHMHEHHON aJredpbl

Tema 1. MaTpuubl u onpee/IMTE/IH.

[Tonsitue matpunel. Buasl matpuu. JlelictBus Hax Matpuiamu. Onepanuu Hag MaTpyULiaMu
U ux cBoiictBa. Onpenenureny, X cBoiicTBa u BeuucieHus. [loHATHS MUHOpA U anredpanye-
CKOTO JONOJHEHUs. Pa3noxeHue onpeaenuTens 1o 3IeMEHTaM CTPOKH WM cTosiOona. Beruncie-
HUE OIPEAEIUTENIEH PAa3IMYHOIO NOPSAIKA.

OOpatrHast MaTpulla U aITOPUTM €€ BBIYMCICHMs. DJIeMEHTapHble ITpeoOpa3oBaHus Mart-
puw. [IpuBenenne MaTpuIlbl K THaroHaJIbHOMY WM TparneuueBUaHoMy Buay. Matpuunas gopma
3aMMCH CUCTEMBI IMHEHHBIX alre0pandeckux ypaBHEeHU. Panr maTpuiisl.

Tema 2. Penienne cucreM JIMHEHHBIX ajIred0panvyecKuX ypaBHEHHIA.

CucTeMsbl TMHEHHBIX anreOpanyecKux ypaBHEHUI, OCHOBHbIE MOHATHA. Perienue cucrem
JUHENHBIX ypaBHEHUH MeTogoM Kpamepa, meronom oOpaTHON MaTpulbl, MeTooM ['aycca. Teo-
pema Kponekepa — Kanemn. Pemenue npons3BOJIBHBIX CHCTEM JIMHEHHBIX YPAaBHEHUN METOJIOM
I'aycca. Penienre 0THOPOIHBIX CUCTEM JIMHENHBIX ypaBHEHHM. KpuTepuil cylecTBoBaHUS HETPHU-
BHAJIBHBIX PELICHUN.

Pa3nen 2. JineMeHTHI BEKTOPHOM a/redpbl

Tema 1. Jlunelinbie onepanyy HaJl BEKTOpAMH, X CBOMCTBA. JInHeliHbIe KOMOWHAIIMH BEK-
TOpOB. JIMHEHAs 3aBUCUMOCTh U HE3aBUCUMOCTH BEKTOpOB. basuc cucremsl BekTopoB. Enun-
CTBEHHOCTb Pa3IOkKeHHs BeKTopa 1o 6a3ucy. OpToHOPMUPOBAHHBII Oa3uc.

Tema 2. CxansipHoe, BEKTOPHOE U CMEIIAHHOE MPOU3BEIEHUSI BEKTOPOB, UX CBOMCTBA. Y CIIOBUS
OPTOrOHAJILHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB. BhIYNCIIEHNE CKAJIAPHOT O, BEK-
TOPHOT'O ¥ CMELIAHHOTO MPOU3BEACHUN BEKTOPOB, 3aIaHHBIX KOOPJAMHATAMU B OPTOHOPMHPOBAH-
HOM 0a3muce.

Tema 3. JIuneitnpie npoctpancTBa. [lorsTHe 6a3znca MpocTpaHCTBA TEOMETPUIECKUX BEK-
TopoB. [IpeobpazoBaHne MaTpUIlbl TUHEHHOTO ONlepaToOpa NpH nepexoe ot 6azuca k 6asucy. Cob-
CTBEHHbIE 3HaYECHHUSI U COOCTBEHHbBIE BEKTOPHI MAaTPHULIBI.

Pasznen 3. KoMmjiekcHbIe YN CJIa 1 MHOTOYJIEHbI

IToHsITHE KOMIIJIEKCHOIO YHCA. CDOpMBI 3allMCH KOMIIJICKCHBIX YHCCII. HCﬁCTBHH Haa KOMIIJICKC-
HBIMH 4YUCJIaMH. (DOPMYJ'Ia MyaBpa. H3BneueHue KOpHA N-0#l MOJOKUTEIIFHOM CTENEeHU U3 KOM-
IJICKCHOTO Yncia. Pa3nokeHne MHOro4eHa Ha MHOKuUTeIn. OCHOBHAS TCOpEMa anre6pbl.

Pa3nen 4. AHajuTHYecKasi reoMeTpus

CucreMsl KoopauHaT. JlekapToBbI IPAMOYIOJIbHBIE KOOPAMHATHI HAa INIOCKOCTH U B ITPOCTPAHCTBE.
[TonsipHas cucrtemMa KOOpIUHAT.

Tema 1. IIpsiMble 1 MJIOCKOCTH

Pa3znuynbie TUTTBI YpaBHEHHH TIJIOCKOCTH U YPAaBHEHUN TIPSIMOH (Ha TUTIOCKOCTH U B TIPOCTPAHCTBE).
Brrunciienne pacCTOSHUM MEXY IBYMSI TOYKAMH, TOUKON U IPSAMON, TOYKON U IUIOCKOCTBIO.
Brrunciienne paccTOAHUS MEXKIY CKPEIIMBAIOIIUMUCS MPSIMBbIMH.

Brerunciienue yrioB Mexay IByMs IPSMBIMHU, IPSMON U INIOCKOCTBIO, IBYMSI INIOCKOCTSIMH.
Tema 2. KpuBble 1 NOBEPXHOCTH BTOPOT0 MOPSAIKA

KpuBbie BTOporo nopsijika, ux reoMeTpu4eckue cBoiicTBa u ypaBHeHus1. [IpuBenienue KpuBoii BTo-
pOro nopsjika K KAHOHUYECKOMY BUAY.



YpaBHEHUE MOBEPXHOCTH BTOPOTO Mopsiaka. KaHoHn4Yeckue ypaBHEHHUs Cephl, SJUTUTICOUIA, KO-
Hyca, runiepoosonia, mapadoaonsa.

3.4. TemaTuKa NPAKTHYECKUX 3AHATHI M0 TUCHMIINHE
«/IuneiiHas ajaredopa»

3.4.1. Ounas ¢popma odyyeHus

Ne 3ansTus Tema 3ansTHSA

1 Pa3nen 1. DiiemeHThI TUHEHHOH anredpbl. MaTpuiibl, 1eHCTBUS
HaJ{ MaTPUIIAMHU.

2 Onpeaenmennu, UX CBOICTBa U BBIYHCIICHHE. Martpuynas 3anuch
CHUCTEMBI JINHEWHBIX YPABHEHUI.

3 OOpatHas MaTpuIla U €€ BBIYHCIICHHUE.
CucTembl JIMHEWHBIX alreOpandecKux ypaBHEHHM, OCHOBHBIE T0O-

4 HATHUS U onpesiesieHrs. Pelmenne cucteM TMHEHHBIX YpaBHEHUI
MetoaoM Kpamepa, MmeTo10M 00paTHOM MaTpHUIIBI

5 Pemenne cucrem mMHENHBIX ypaBHEHUN MeToaoM ['aycca. Panr
matpuubl. Teopema Kponekepa — Kanemnu.

6 Meron ["aycca B mpoOr3BOIBHBIX CUCTEMAX JIMHEWHBIX YPABHEHUM.

OHOPOHBIE CUCTEMBI JTMHEHHBIX YPAaBHEHUIA.

Pa3znen 2. DiemMeHTHI BeKTOPHO# ajaredpbl. Bexropsl. JInneii-
HbIC OIlEpallMd HAaJ BEKTOpaMH, MX CBoMcTBaA. JImHelHOEe mpo-
7 CTPAaHCTBO T'€OMETPUYECKUX BEKTOpPOB. [IoHATHE NIMHENHON KOM-
OWHAIMU BEKTOPOB. JIMHEWHO HE3aBUCUMbIC M JIMHEHHO 3aBUCH-
MBIE CCTEMBI BEKTOPOB.

[TonsiTe 6a3zuca mpocTpaHCTBA T€OMETPUUECKIX BEKTOpOB. Koop-
8 JTHATHI BeKTopa. OpTOHOpMHUpOBaHHBIH 6a3uc. KommnHeapHOCTb,
OPTOTOHAJIBHOCTB ¥ KOMIIJIAHAPHOCTH BEKTOPOB.

CkanspHoe Npou3BeIeHIE BEKTOPOB U €r0 CBOMCTBA. Y CJIOBHE Op-
9 TOTOHAJILHOCTH BEKTOPOB. BEKTOpHOE IPON3BEAEHUE IBYX BEKTO-
POB, €TI0 CBOMCTBA. Y CIIOBUE KOJZIMHEAPHOCTH BEKTOPOB
CMemaHHOE NPOU3BEACHHUE TPEX BEKTOPOB U €r0 CBOMCTBA. BbI-
ymclieHne o0bemMa napasuiesienunesia u nupamMmuabl. Y cioBUe KOM-
10 IUIAHAPHOCTU BEKTOPOB. BbruncieHune ckaasipHOro, BEKTOPHOTO U
CMELIaHHOTO IPOU3BEICHUN BEKTOPOB, 3aJaHHBIX KOOPIAUHATAMHU
B OPTOHOPMHPOBAHHOM Oasuce.

Jlunelinble mpocTpancTBa. PasmMepHOCTh U 6a3uc TMHEHHOTO MPO-
CTPaHCTBA.

1 Marpuna nepexozga ot 6a3uca k 6asucy. IIpeoGpa3oBanue koop-
JTUHAT BEKTOpa Mpu M3MeHeHuu Oasuca. JIuHeliHble omepaTophl,
JecTBUS ¢ TMHEHHBIMU onepaTopaMu. COOCTBEHHBIE BEKTOPHI U
cOOCTBEHHBIE 3HAYEHUS] MaTPHUIIBI

Pa3zgen 3. KoMmjiekcHbIe YHCJIa H MHOrowieHbl MHOXECTBO
KOMIIJICKCHBIX YHUCCII. (I)OpMLI 3allMCU KOMIIJICKCHBIX YHUCCII. I[eﬁ-

12
CTBUSA HAJl KOMIUIEKCHBIMH YMCIaMU. Pa3iioxkeHrue MHOTrO4YJIeHa Ha
MHO>KUTEH, OCHOBHAsI TEOpEMa anreOpbl

13 Pa3nen 4. AnaauTudeckasi reoMeTpus

CucreMsl KOOpAUHAT. PaznuyHbIe TUIIEI ypaBHeHI/Iﬁ IIJIOCKOCTH




14 PaznuuHble TUIBI ypaBHEHU NPSIMOM HA INIOCKOCTH U B IPOCTPaH-
CTBE

15 B3anmHOe pacnonoxeHue NpsMbIX Ha IUIOCKOCTH M B IIPOCTPaH-
cTBe. Bpluncienue pacCTOSIHUN MEXIy ABYMS TOYKaMH, TOYKOH U
IpsAMOM. BbIYMCIIEHME DPACCTOSHUS MEXAY CKPEIMBAIOIIUMUCS
npsiMbIMU. B3anMHOE pacnosnoxkeHue IUIOCKOCTeH. Buruncienue
pPacCcTOSTHUI MEXKy TOYKOU U INIOCKOCTBIO

16 KpuBbie BTOpOro mopsijka uX reOMeTpHUeCcKre CBOiCTBa. Y paBHe-
HUS dJUTUIICa, TUniepOoutbl, mapadonsl OO0IIee ypaBHEHHE KPUBOM
BTOpOrO nopsijaka. [I[puBeieHre KpUBOi BTOPOTro MOPsAKA K KaHO-
HUYECKOMY BHY. [IOBEpXHOCTH BTOPOTO MOPSIKA

4. Y4yeOHO-MeTOAMYeCKOe 1 MHGOPMAILMOHHOE 0O0ecniedeHue

4.1. HopmartuBHbie 1oKyMeHTbI H 'OCTb1

®I'0OC 15.03.01. Mammunoctpoenue. 2021.

AxanemMudeckuii yaeOHbIH 11aH 1o HanpasieHuto noarotosku: 15.03.01 MammHocTpoeHwHe.
[Tpodwiib: MaluHbl U TEXHOJIOTHH 00pabOTKU MaTepuaioB JaBieHueM. Popma oOydyeHus —
ouHas. 2024.

Marpuia pacnpeneneHuss KOMIETEHIIMIA 1Mo HanpaBieHuto noarotoBku 15.03.01 Mamuno-
crpoenue. [Ipoduns: MamuHbl U TEXHOJIOTHH 00pa0OTKHA MaTepualioB AaBieHHeM. Popma
oOyueHus: ounas. 2024.

Vka3 Ilpesunenta Poccuiickoit @enepanuu ot 01.12.2016 Ne 642 «CrpaTerun HayqyHO-TEX-
HOJIOTHYECKOTro pa3Butus Poccuiickon denepaunny.

[Tpuka3 MunucrepcTBa oOpa3oBanus u Hayku Poccuiickoit @eneparun ot 23.08.2017 Ne 816
«O0 yrBepxkeHuu I[lopsiika mpUMEHEHHsI OpraHM3aIUsIMH, OCYIIECTBISIONIMMU 00pa3oBa-
TEJbHYIO 1€ATEIbHOCTD, 3JIEKTPOHHOT0 00yUeHUsl, TUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHO-
JIOTHH IIpU peanu3anuu o0pa3oBaTeIbHBIX POrPaMM)».

4.2.  OcHoBHas JUTepaTypa

3abonotckuit B.C. JIuneiinas anrebpa u aHamuTHYECKast reoMeTpHsl (Y4eOHBIM KOMILIEKC):
yuebHoe ocobue, 2-e u3a. Crep. M.: U3a-so MHOPA-M, 2022. 309 c. (Briciiee o6pa3oBa-
Hue: OakanaBpHar).

Cuporuna U.K. Jluneitnas anrebpa v aHaTUTHYECKast TEOMETPHUS: UHTEPAKTHUBHBIN KypC:
yuebHoe mocobue st By3oB. CII0, M3a-Bo Jlans, 2022. 180 c.

Kypc nekuuii mo uHeiHON anredpe U aHATUTUIECKOW TeoMeTpur: yueOHoe nmocooue. // Kyn-
psasueB b.1O., Matsam B.1., TlokazeeB B.B., Uepkecosa I'.B.. M.: MI'TY «MAMM», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DaexTponnsiit pecypc.]

4.3. JlomoJHHMTe bHAs JUTEpaTypa

Kpatkuif kypc BbICIIEH MaTeMaTWKH [DNEeKTpOHHBIA pecypc]: y4del. - DJEeKTpoH. JaH. -
MockBa: JamxkoB wu K, 2017. - 510 c. [Pexum pmoctyma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpaHa.] .

3y6koB B.I'., JIsxosckuit B.A., Mapteinenko A.U., Munocues B.b., ITymxkaps E.A. Kypc ma-
TEMaTUKHU I TEXHUYECKUX BBICHIMX y4eOHbIX 3aBenenuil. Yactu 1-4. M.: MITY, 2012. 400
IK3.

Wnbun B.A., ITo3usk 3.I'. AHanutudeckas reomerpusi. M.: Hayka. ['naB. pea-us ¢pusnuko-ma-
TeM. JIUT-pbl, 1988. 224 c.
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4. bexnemumies, JI.B. Pemenne 3amau u3 xypca aHATUTHYECKON T€OMETPUM M JIMHEHHOU aj-
reOpbl [ DNEeKTPOHHBIN pecypc]: yueo. mocodue - DeKTpoH. naH. - Mocka: ®usmartiut, 2014.
- 192 c. [Pexxum noctymna: URL: https://e.lanbook.com/book/59632. - 3ari. ¢ skpaHa.

4.4. DJaexkTpoHHBbIE 00pa3oBaTe/bHbIE PecypPChl

[IpoBeneHmne 3aHATUN U aTTECTAlMi BO3MOXKHO B JUCTAHLIMOHHOM (pOopMaTe ¢ MPUMEHEHUEM CHU-
CTeMBbI TUCTAHIIMOHHOTO oOyueHus yHuBepcurera (C/JO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
benpoii «MaTemaTrkay 3JIEKTPOHHBIX 0OpazoBaTelbHBIX pecypcoB (DOP) mo Bcem pasmenam
MIPOrPaMMBI:

Hazanue 0P
Jluneitnas v BektopHas aireopa | https://online.mospolytech.ru/course/view.php?id=3368
AHanuTUYecKasi FeoOMeTpus https://online.mospolytech.ru/local/crw/course.php?id=2843

Jluneiinas anreOpa u ananmutu- | https://online.mospolytech.ru/course/view.php?id=462
vyecKast FeOMETPHUS

Pa3paborannbie DOP BKiII0O4alOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsinox npoBeneHust paboT B JUCTAaHIIMOHHOM (pOpMaTe YCTaHABIMBAETCS OTAEIbHBIMHU pacIio-
PSOKEHUSIMU TIPOPEKTOPA 1O yueOHO paboTe 1/Mii EHTPOM Yy4eOHO-METOINIECKO paboThI.

Ka)K,I[LIfI CTYACHT 066CHC‘ICH WHAUBUAYAJIBHBIM HCOI'PAHUYCHHBIM JOCTYIIOM K 3JICKTpOHHOI71

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

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

I/IHTepHeT-pecprLI BKIJIFOUAKOT y‘Ie6HO-MeTOI[I/I‘{eCKI/Ie MaTepHraibl B 3JICKTPOHHOM BUJC, IIPCA-

CTaBJIEHHBIE Ha caiite mospolytech.ru B paznene: «lleHTp Maremarrnueckoro oOpa3oBaHUs

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

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

Ilone3nnie y‘{e6HO-MeTOI[I/ILIeCKI/Ie u HHq)OpMaHHOHHBIe MaTCpHraJIbl IIPEACTABIICHBI Ha camlTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm. _

HepequL peCypcCoB I/IH(1)OpMaLII/IOHHO-TGHCKOMMYHHKaHHOHHOﬁ CECTHU «I/IHTepHeT» JJI1 OCBOCHUA

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

4.5. JInueH3MOHHOEe U CBOOOTHO pacPOCTPaHsieMoOe IPOrPaMMHOe
o0ecneueHue

Neof HaumenoBanue | Pazpadorunk I1O JocTynHocTh Ccbuika Ha Ennnblii peectp
(mpaBoobJana- (IMIEH3MOHHOE, | POCCHICKHMX MPOrpamMm st
TeJlb) cBo6oaHo pac- | 9BM u B/l (npu Hanm4un)
NpocTpaHsieMoe)
1 | Astra Linux | OOO JIuueH3noHHOe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36



https://online.mospolytech.ru/local/crw/course.php?id=2843
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822)%3B
http://exponenta.ru/
http://exponenta.ru/
http://www.matematikalegko.ru/
http://www.i-exam.ru/

2 | MoitOduc 00O "HOBBIE JIumeH3noHHoe https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOTUN" 75

4.6. CoBpeMeHHBbIe TPO(ecCHOHATIbHBbIE 0a3bl IaHHBIX U HH(P)OPMAIIHOHHBIE CIIPa-
BOYHbBIE CHCTEMBbI

Ilepeyenns pecypcoB ceTu UHTepHET, JOCTYNHBIX /51 0CBOCHUS TUCHUILIUHBI:

HaumeHnoBanue Ccblika Ha pecypce JocTymHocTh

NudopmannoHHO-ClIPABOYHbIE CHCTEMBI

Hocrynna B cetn Un-
https://stackoverflow.co

Stack Overflow
m/

TepHeT 0e3 orpaHuye-

HUN

Unpopmanmonnsie pecypest Cetrt | http:// www.consultant.ru | JTocrymso
Koncynprantl Iroc

[Topran ®@enepanbHbIX rocyaap-
CTBEHHBIX 00pa30BaTeNbHbIX CTAH-
JIapTOB BhICHIETO 00pa30BaHUs

http://www.fgosvo.ru. JlocTymHO

JIEKTPOHHO-0U0JINOTEYHbIE CHCTEMBI

Jlaub https://e.lanbook.com/ JloctynHa B cetn MH-
TepHET 0e3 orpaHuye-

HUM
IPR Books https://www.iprbookshop | Joctynna B cetn UH-
ru/ TepHET 0e3 orpaHuye-

HUM

IIpogdeccuonanbublie 02361 JAHHBIX

baza naHHBIX HAYYHOH JIEKTPOH- http://www.elibrary.ru JlocTymHO
HOM OMOTHMOTEKH

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JJocrymHo
noJinTeMaTueckas peepaTuBHO-
o6ubnuorpaduueckas u
HayKoMeTpHuueckas (Oubnnomerpu-
geckas) 0aza JaHHBIX

5. MarepuaJIbHO-TeXHHYECKOE O0ecriedeHue JUCUMIIUHBI
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MarepuanbHO — TeXHHYECKast 0a3a YHUBEPCUTETa 00ECIICUNBAET MPOBEICHUE BCEX BHIIOB
3aHITHIA, IPETYCMOTPEHHBIX YUYEOHBIM IIJIAHOM, U COOTBETCTBYET JCHCTBYIOIINM CAaHUTAPHBIM U
POTHBOIIOXKAPHBIM TIPABUIIAM M HOPMaM.

Kadenpa «MatemaTrka» He pacrnojaraeT COOCTBEHHBIM ayJAUTOPHBIM (DOHIOM U UCIIOb-
3yeT yueOHbIe ayTUuTOpUH 13 001Iero GoHaa YHUBEPCUTETA.

[Tpy HEOOXOAUMOCTH ISl TIPOBEICHHSI HHTEPAKTUBHBIX TPAKTUYECKUX 3aHITUN MCIIONIb3Y-
IOTCSl KOMITBIOTEPHBIC KJIACChl YHUBEPCHUTETA.

6. MeToanM4ecKue peKOMeH1aluu

6.1. Meroanueckue PpeKOMeHJAIMM ISl MNpPeNnoJaBaTesia M0 OpPraHu3aluu
00y4eHust

[Ipexne Bcero, ciieyeT 00paTuTh BHUMAaHUE CTY/ICHTOB Ha TO, UTO MPAKTUYECKHU BECh U3Y-
YaeMblii UMU MaTepuail He TpeOyeT Kakoh-1100 crienralbHON (JJOTOTHUTENBHOM) MOATOTOBKH U
BIIOJIHE MOKET OBITh YCIIEUTHO U3YYEH, €CJIU CTYACHTHI OyIyT MOCEIIATh 3aHITHs, CBOEBPEMEHHO
BBITIOJIHSITH JOMAIIIHKUE 33JIaHUS U T10JIH30BaThCs (TIpU HEOOXOAMMOCTH ) CHCTEMOM TUTAHOBBIX KOH-
CyJbTaIlMil B TEUEHHE KaXKJOro cemectpa. Boenme B Kypc MareMaTUKU pa3Jieibl SBISIOTCS
KJIACCUYECKUMH, B TO K€ BPEMS OHU IIPAKTUYECKUA OPUEHTUPOBAHBI, TAK KaK UMEIOT ITUPOKOE pac-
MPOCTPaHEHHUeE /Ui PEIICHUs PA3HOTO pojia 3a7ad BHYTPU CaMOil MaTeMaTUKH M MPUKIATHBIX 3a-
nad. X ocBoeHHE MOMOXKET CTYJIEHTaM JIOTUYECKU BEPHO, apryMEHTHPOBAHO M SICHO CTPOHUTH
YCTHYIO U MMUCbMEHHYIO Peub, YCIEUTHO MPUMEHSATh HaKOIUICHHBIE 3HaHUS B MPO(ECCUOHAIBHON
JEeSITEbHOCTH.

HeoOxonuMo ¢ camMoro Havana 3aHSITHI PEKOMEH0BATh CTYJ€HTaM OCHOBHYIO U JIOMOJI-
HUTEJBHYIO JJUTEPATYPY, a B KOHIIE CEMECTPA 1aTh CIIUCOK BOIIPOCOB IS IIOJATOTOBKH K 9K3aMEHY.

Ha nepBomM 3aHsATHH 10 JUCHUILTAHE ClIEAYyeT 0053aTeIbHO MPOUH(OPMHUPOBATH CTY ICH-
TOB O BUJE B (pOpME MPOMEKYTOUHOH aTTECTAI[UU 110 JUCIUILTIHE, CPOKAX €€ MPOBEIACHUS,
YCIIOBHSIX IOMYCKa K MPOMEXYTOYHOM aTTeCTallui, IPUMEHAEMbIX BUIaX IPOMEXYTOUYHOTO KOH-
TPOJIAL.

N3noxenne TeOpEeTHUECKOro MaTepHaia JOMKHO COMPOBOXKIATHCS HILIFOCTPATUBHBIMU
pUMepamMu, TIIATeIbHO OTOOPAHHBIMU MpenoaBaTeNieM TakK, YTOObl TEXHUYECKUE TPYAHOCTH U
BBIKJIQJIKH TIPU PEIICHUH 33]1a4i HE OTBJIEKAJIA OT IJIABHOTO: OCMBICIICHUS UJIEH U CYTH TPUMEHS-
eMbIX MeToJ0B. Cieayer Bcerjia yka3plBaTh IPUMEPHI MPAKTUUECKOTO MPUMEHEHUSI PACCMOTPEH-
HBIX Ha 3aHATUSAX YpaBHEHUU U PopMyIL.

[TpakTHyeckue 3aHATUS JODKHBI OBITh OPraHU30BaHBI MIPEMOAaBaTeNIeM TaKUM 00pazoM,
4TOOBI OCTABAJIOCh BPEMs Ha MEPUOJUYECKOE BBHIIOJTHEHUE CTYAEHTAMU HEOOJBIIONW CaMOCTOS-
TeIbHOU PabOTHI B ayAUTOPHH JIJISl IPOBEPKHU YCBOCHHS M3JI0KEHHOTO MaTepuaa.

[IpenonaBatenb, BeAyINA TPAaKTUUECKHUE 3aHATHS, IOJDKEH COTJIaCOBBIBATh yueOHO-TeMa-
TUYECKUH IJIaH 3aHATUH C JIEKTOPOM, UCIIOJIb30BaTh EANHYIO CUCTEMY 0003HAYCHHIA.

[IpenogaBatento ciaeayeT AJOOMBATHCS CHCTEMAaTUYECKOW HEMPEpPhIBHOM pabOThl CTYIEH-
TOB B T€UEHHUE CEMECTPa, HEOOXOIMMO BBISBIISATH CUIIBHBIX CTYJEHTOB M IPUBIIEKATh UX K HAYYHON
paboTe, K y4acTHIO B pa3HOT0 pojia OJIMMITNAZaxX U KOHKypcax.

CTyaeHT J0KEeH OUlyllaTh 3aMHTEPECOBAHHOCTD MPENO0IaBaTelisd B JOCTHKEHUU KOHEY-
HOTO pe3yJibTara: B MPUOOPETCHHH OOYYaIOIIMMHCS MPOYHBIX 3HAHWM, YMEHUW W BIAJICHHS
HAKOIUICHHOH MH(OopMaImel Ui pelieHus 3a1a4 B mpodeccnoHanbHOM e TeNbHOCTH.

6.1.1. O0pa3oBaTe/ibHbIE TEXHOJOTMH

Bo3MosxHO npoBeieHNe 3aHATUH U aTTeCTalluii B JUCTAaHIIMOHHOM (hopMaTe ¢ MPUMEHEHHEM CH-
CTeMbl TUCTaHIIMOHHOTO oOyueHus yHuBepcurera (C1O-LMS) Ha ocHoBe pa3paOoTaHHBIX Ka-
benpoit «MatemaTrkay IEKTPOHHBIX 00pazoBaTeNbHBIX pecypcoB (DOP) (cum. m.4.4).
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[Topsimok mpoBeaeHUsT padOT B IMCTAHIIMOHHOM (pOpPMaTe YCTAaHABIUBACTCS OTIEIBHBIMH PaCIIo-
PSKEHUSIMH ITPOPEKTOPa M0 Y4eOHOU paboTe W/UiTh IIEHTPOM YIeOHO-METOANYECKON paboTHI.

6.2. MeToauyeckue yKazaHus JJisl 00y4arOUXCsl 0 0OCBOEHHIO
JAUCHUATLUTHHBI

Pa3nesi: 3s1eMeHThI JIMHEHHO aJredpbl

MaTpuusl 1 onpeneauTenn. [Ipexae Bcero, CTye€HT A0JKEH MOHATh, YUTO MaTPULIA — ITO
Tabnuma yucen (mpuyueM 3Ta TabaHia MOXKET UMETh OJMHAKOBOE YHCIO CTPOK M CTOJOLOB, a
MOYET OBITh U IPSIMOYTOJIbHOI), @ ONpeAEIUTENb- 3TO YUCIIO, 3alIUChIBAEMOE B BUE KBAaJPAaTHON
Ta0JINLBI, TO €CTh ONPEACIUTENN CYLLECTBYIOT TOJIBKO Y KBaJPaTHBIX MaTpPULL.

Craenyer oOpaTuTh 0c000€ BHUMAHUE HA ONIEPAIUI0 YMHOXKEHHS TPSIMOYTOJIBHBIX MaTPHIL
U TIOHATh, KAKUM I10JIy4aeTcsl MOPSIOK MaTpHLbl — Ipou3BeaeHuss. OCOOEHHOCTh MaTpPUI] TAKXKe
COCTOMT B TOM, YTO IIPOU3BE/ICHHE MAaTPUL] HE IEPECTAHOBOYHO, TO ecTh AB # BA .Cienyer 00s-
3aTeJIbHO YOeAUTHCS B 3TOM, PELIMB COOTBETCTBYIOIINE 3a0aUH.

BaxxubiM siBrsieTcst moHsiTue oOpaTHON MaTpulibl. Hajo 3HaTh ycrnoBue CyIiecTBOBaHUS
00paTHON MaTpULIbl U aITOpUTM ee noctpoeHus. [locne ee BbrunciaeHUs 1enecoo0pasHo enaTh

IMPOBEPKY MMPABUIIBHOCTU PCHICHN S, BBIIIOJIHUB OIICPALIUIO YMHOKCHUA AflA =E (,I[OJ'DI(Ha noJiy-
YHUTHCA CAMHHUYHAaA ManI/II_Ia)

[Ipu u3yueHun onpenenuTesied Hag0 Y€TKO YCBOUTh MOHATUS MUHOpPA, alNreOpandecKoro
JIOTIOJTHEHHSI, 3HaTh MHOTOYMCIICHHBIE CBOMCTBA onpenenuTens. JJisi OCBOCHUsI TEXHUKHU BBIYKC-
JICHUsI OTIPENENIUTENIeH 11eJIecO00pa3Ho, BRIOPAB MPOU3BOJIBHBIN OMPENETUTENb BHIIIE TPETHETO
MOPSI/IKA, PACKPBITh €ro Pa3IuYHBIMH CIIOCOOAMH, MPUMEHSS Pas3IOKEHUE U 0 CTPOKaM U 10
cronidriam. O6paTuTe BHUMaHUE, KAKUE CTPOKH (CTOJIOIIBI) MPEANIOYTUTENIbHEE BEIOUPATH JIJIs pac-
KPBITUS OTIPEACTUTEINS, YTOOBI YIPOCTUTH €ro BbrunciaeHne. OcodeHHO 23pEeKTUBHO BHIYHCICHUE
OTIPENICTTUTEIS C TIOMOIIIBIO JIEMEHTAPHBIX TPEOOpa30BaHU, TPUBOIAIINX €0 K TPEYTOJIbHOMY
BULTY.

[Tpu m3ydeHuun perieHni cucTeM JIMHENWHBIX anreOpanueckux ypasHeHui (CJIAY) obpa-
TUTE BHUMAaHUE, IIPEKIE BCEr0, HA MTOHATUE PELLICHU CUCTEMBI U YCIIOBUS CYLLIECTBOBAHUSA peLLIe-
HUM B 3aBUCUMOCTH OT COOTHOIIEHUSI MEXy PAHTOM MaTPHUILIbl, PAHTOM PAaCUIMPEHHONW MaTPHIbI
CUCTEMBI M YMCJIOM HEM3BECTHBIX M ypaBHeHMi. OOpaTUTe BHUMaHHUE HA YCIOBUS MPUMEHEHUS
dbopmyn Kpamepa u meroma oOpaTHO# MaTpuilsl. BHUMaTenpHO pa3depuTe MpUMEphl PEIIeHUs
MPOM3BOJBHBIX CUCTEM JIMHEHHBIX anreOpanyecKkux ypaBHeHUU metonoM ['aycca (BBeneHue Oa-
3UCHBIX U CBOOOJHBIX TEPEMEHHBIX).

Pa3nen: DineMeHTHI BeKTOPHOM ajareopnl
[Tpu u3ydYeHnu TaHHOM TeMbl OOpaTUTE BHUMAHNE Ha JINHEWHBIC OTNepaliiy HaJl BEKTO- PaMH, Ha
MTOHATHS THHEHHON HE3aBUCUMOCTH 1 INHEHHOM 3aBUCHMOCTH BEKTOPOB, Ha (yHIAMEH-TATHHOE TTOHSITHE
0a3nca BEKTOPHOT'O IIPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO 0a3mca), Ha pasiio-KeHHEe BEKTopa 1o 0asucy.
3HaTh ONpeAeieHue, T'eOMETPUYECKHE CBOICTBA CKAJSIPHOTO, BEKTOPHOIO M CMELIAHHOTO
MPOU3BEIECHUSI BEKTOPOB, (OPMYJIBI Ui MX BBIYMCICHHS B BEKTOPHOW M B KOOpAMHATHOHN (opme.
O0s13aTenbHO 3HATh U YMETH MPOBEPATH YCIIOBUA OPTOTOHAJIIBHOCTU, KOJUNIMHEAPHOCTH U KOMIIJIa-HAPHOCTHU
BEKTOPOB.
Pa3zges: koMIIeKCHbIEC YHCJIa 1 MHOTOYJICHbI

B arom pasznene, npexiae BCero, Haa0 MOHATh, YTO KOMIUIEKCHOE YUCIIO SBUJIOCH PaCIIU-
pEHUEM TIOHSITHS IEHCTBUTEILHBIX YHCEI, 3HATh ONpECTICHUE U TpU (OPMBI 3aITUCH KOMILIEKC-
HOTO yrcla (aIredpandecKyro, TPUTOHOMETPUIECKYIO U MOKA3aTeIbHYI0), TEOMETPUIECKYIO UH-
TEPIPETALNIO KOMIUIEKCHOTO YMCIIA U B3AaMMHO-OJTHO3HAYHOE COOTBETCTBUE MEXKY MHOKECTBOM
KOMIUIEKCHBIX YHCENl U MHOXXECTBOM TOYEK KOMIUIEKCHOM MIIOCKOCTU. 3HATh GopMyny Diinepa.
KomruiekcHbIe 9nciia MOKHO M300pakaTh ¢ TOMOIIBI0 BEKTOPOB Ha KOMIUIEKCHOMW TIJIOCKOCTH.
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[ToaToMy onepanuu ClIoXKeHHs U BBIUNTAHUS KOMIUIEKCHBIX YHCET MOTYT OBITh CBEJIEHBI K Orepa-
[IUSIM CJIOKEHUS U BBIUUTAHUSI COOTBETCTBYIOLUX BEKTOPOB.

Hazo 3HaTh 1 yMeTh BBINOIHATH ONIEPALUN YMHOXKEHHUS, IEIEHNS, BO3BECHMS B IT0JI0KH-
TEJIbHYIO CTENEHb KOMIUIEKCHBIX YHCENl, 3alIMCAHHbIX B TPUTOHOMETpPUYECKOH (opMme, U3BIeUe-
HUS KOPHS N-OM CTENEHU U3 KOMIUIEKCHOI'O YHCIIA.

Craenyer oOpaTUTh BHUMAaHKE HA TO, YTO MHOXXECTBO KOMIUIEKCHBIX YHCEN SIBIISIETCS 3a-
MKHYTBIM, TO €CTb JIf00as anreOpanueckas onepamus HajJ KOMIUIEKCHBIMH YHUCIaMH HE BBIBOJIUT
3a npeaessl 00JaCTH KOMIJIEKCHBIX YHCET.

Hano 3HaTh pa3nnyHble BUbI pa3I0KEHUSI MHOTOUJIEHA HA MHOXKUTEINHN VISl CIIy4aeB, KO-
Ir71a Cpeid KOpHEe MHOTOWIEHAa MOT'YT OBITh KpaTHbIE, KOMIUIEKCHBIE KOPHH. DTH CBEICHUS OyayT
UCIIOJIb30BAThCS, HAllPUMEp, B MHTETPAILHOM MCYUCICHUU TPU BBIYMCICHUU HHTETPAJIOB OT
IpOOHO-pallMOHATBHBIX (DYHKIMHA, IPU PEUICHUU JIMHEHHBIX OJHOPOIHBIX TU((PepeHINATBHBIX
YPaBHEHUU N-TO MOPAJIKA C TOCTOSIHHBIMU KO PUITUECHTAMH.

Pazngen: AHaqmTHYecKas reoMeTpUst

[Tpu u3ydeHun aHaIUTHYECKON T€OMETpUH CIIeAYeT, MPEXKIE BCEro, MOHATh, YTO €€ 3aJauei sB-
JSIeTCSl U3YyYCHHE TEOMETPUIECKUX OOBEKTOB MPHU MOMOIIY aHATUTHYECKUX METO/IOB alreOpsl U
MaTeMaTUYECKOTo aHanu3a. B ocHOBE Takoro moaxo/a JIeXKHUT METOI KOOPAUHAT, BIIEPBbIE CHUCTE-
MaTH4eCKHU npuMeHeHHbIH P. JlekaproM. OCHOBHbBIE TOHATHS FEOMETPUHU (TOUKA, IIpsMast, IJ10C-
KOCTh) SIBJIIIOTCSI HEOTPECNIAEMbIMH, U U1 UX ONMUCAHUS MPUMEHSETCS aKCUMOMAaTUYECKUN Me-
TOJ1, IO3BOJISIOIINM YCTaHOBUTH B3aUMHO OJJHO3HAUYHOE COOTBETCTBUE MEX /1Y MHOKECTBOM TOUEK
PsIMOM ¥ MHO>KECTBOM JCMCTBUTEIBHBIX YHUCE U, TAKUM 00pa3oM, BBECTH CUCTEMY KOOPIMHAT.
Hano geTko ycBOUTH paznuuHbie (JOpMBI ypaBHEHUN IPSIMOU U TNIOCKOCTH YMETh NEPEXOAUTH OT
oZ1HO# Qopmbl K apyroi. CienyeT OCMBICIUTD U YCIICITHO MPUMEHSTh PEIICHUS KIACCHYECKUX
3a/1a4 aHAJIUTUYECKON NeOMETPUHM O B3aUMHOM PACIIONIONKEHUM IMPSMBIX U IJIOCKOCTEH, yMETh
OTIPEEIATh YIJIbl M PACCTOSHUS MEXAY Pa3IMYHbIMU T€OMETPUUECKUMU O0BEKTAMHU.

OTMeTHM B 3aKJIIOUEHHUE, YTO YCIIEUIHOE W3Y4YEHHE JAUCLUUILUINHBI «JIuHeliHas anrebpay,
npuoOpeTeHre HeoOXOIUMBIX KOMIIETEHIIUN, YMEHUN 1 HABBIKOB BIIAJICHHS] MaTeMaTHYECKHUM arl-
napaToMm TpeOyeT OT CTYIEHTOB OOJIBIION CaMOCTOSTENbHON paboThl. OOpaTUTE BHUMAHUE, YTO
KOJINYECTBO YaCOB, OTBOJAMMBIX Ha CaMOCTOSTENIbHYIO PabOTy B COOTBETCTBUU C y4eOHBIM Iia-
HOM, OOJIbIIIE YKCIIa YaCOB, OTBOAMMBIX Ha BCE BUJIbl ayTUTOPHBIX 3aHATHUH.

7. ®OH/1 OLIEHOYHBIX CPE/ICTB

@DOoH/ OLICHOUHBIX CPEJICTB MpeacTaBieH B [Ipunoskenun 2 k pabodeit mporpaMme U BKIIIOYAET
pazfenbl:

1. MeTtoabl KOHTPOJIS U OLIEHUBAHUS PE3yJIbTaTOB 00YUECHHUSI

2 [llkana ¥ KpUTEPUH OLIEHUBAHUS PE3YIbTATOB 00yUEHUS

3. OneHOYHBIE CpeIcTBA

3.1. Texymmii KOHTPOJIb

3.2. [IpomesxyTouHas aTTeCTalUs
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Ilpunoscenue 1

1. TemaTU4ecKUil IVIAH TUCHUILINHBI «/IMHelHAsA aJaredpa) Mo HANPABJIEHUIO MOATOTOBKH

09.03.02 «MupopManmoHHbIE CHCTEMbI U TEXHOJIOTHID)

NuTtesuiekTyaibHble HH(POPMALMOHHO-U3MEPUTEIbHbIE CHCTEMbI

IIpoduias moAroTOBKHU

®opma 00ydeHHsI: OUHAA

I'ox nadoopa: 2024/2025
(0axanaBp)

Buabl yueOHoii padoThl,
BKJIIOYasi CAMOCTOATEIbHYIO Buabi camocToATEIbHOI PadOTHI DopmbI
o aTTecTa-
5 § padoTy CTyIeHTOB, CrynenroB un
Paznen 42, S 1
Y = M TPYA0EMKOCTH B 4acax
3 am pya
n/n CP | KC
J | II/C | JIab C P K.P. | K.II. | PI'P | Pedepar | K/p | I 3
IlepBbIii cemecTp
Pasznea 1. DieMeHTHI JINHEHHOM aJI-
1.1 | redpwl Matpuiibl, 1eCTBHS Hal MATPH- 1 3 2 2 3
LIAMH.
Onpenenureny, UX CBOWCTBA W BBIYUCIIC-
Hue. MaTpuyHas 3amich CUCTEMbI JIMHEH- 3 N
192 | HBIX YpaBHEHUH. 1 4 2
" | Bergaua 3aganuii PIP Ne 1 no auseiinoii
aare0pe .
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13

OOpaTHas MaTpHIla U €e BEIYUCIIeHHe. Mart-
pUYHas 3alUCh CUCTEMBI JIMHEUHBIX YpaB-
HEHUIA.

14

CucTeMbl TMHEWHBIX anreOpandecKux
YpPaBHEHUI, OCHOBHBIE IIOHSTHS U OIIpEe-
neHus. Pemenne cucreM JIMHEHHBIX ypaB-
HeHuii metosiom Kpamepa, merogom oOpat-
HOW MATpPHUILIbI

15

Pemrenne cucreM TMHEHHBIX YpaBHEHUN
MerozioM ['aycca. Panr matpunsl. Teopema
Kponekepa — Kanemnnu.

1.6

Meron 'aycca B IpOU3BOJIBHBIX CHCTEMAX
JMHEWHBIX ypaBHeHUH. OAHOPOIHBIE CH-
CTEMBI JINHEWHBIX YPABHEHUH.
CamocrosiTesibHas padora Nel B ayauro-
PMH 10 JINHEHHOH anredpe

1.7

Pa3pea 2. Bekropsl. JIuHeliHbIE onepanun
HaJl BEKTOpaMu, UX CBOMcCTBa. JIMHEiHbIE
KOMOWHAIIMK BEKTOPOB. JIMHEWHO He3aBu-
CUMBIC U IJIMHEHHO 3aBUCUMBIE CUCTEMBI
BEKTOPOB.

Briiaua sananunii PI'P Ne2 no BekTOpHOI
ajareope.

1.8

[Tonstue OGasuca. KoopauHaTsl BeKTOpA.
KomnmuaeapHOCTh, OPTOrOHAIBHOCTH M KOM-
IJIAHAPHOCTH BEKTOPOB.

10

1.9

CkansipHO€ NMPOU3BEACHHUE BEKTOPOB U €ro
cBolcTBa. BekTopHOoe npousBeneHrne ABYX
BEKTOPOB, €r0 CBOMCTBA.

11

16




1.10

CMmeniaHHO€ IPOU3BENIEHUE TPEX BEKTOPOB
U ero cBoiicTBa. Brruncnenue obobema ma-
paienenumnena. YClIOBHE KOJUIMHEApHO-
CTH, OPTOTOHAJIBHOCTU U KOMIUTAHAPHOCTHU
BeKTOpoB. OpTOHOPMHUPOBaHHBIN 0azuc.
Boruncnenue CKaiasipHOTO, BEKTOPHOTO H
CMEILIaHHOTO IIPOU3BEACHUN BEKTOPOB, 3a-
JaHHBIX KOOpAWHATAMH B OPTOHOPMHUPO-
BaHHOM Oazuce.

CamocTosiTebHast padoTa Ne 2 B ayIuTO-
puM 110 BEKTOPHOM ajiredope

12

111

JluneliHble TIpocTpaHcTBa. PazMepHOCTh U
0a3uc IMHEHHOTO POCTPAHCTBA.

Martpuna nepexoga oT 6asuca k 0Oasucy
peoOpa3oBaHue KOOPAMHAT BEKTOpa MpHU
n3MeHeHuu 6asuca. CoOCTBEHHBIE BEKTOPBI
Y COOCTBEHHBIC 3HAYCHUS JIMHEHHOTO OTle-
patopa.

13

1.12

Paznen 3. KommiiekcHble YMcjIa # MHO-
rowieHbl MHOXXECTBO KOMIUIEKCHBIX YH-
CCJI. q)OpMI)I 3aIIUCU KOMIIJICKCHBIX YHCECII.
Onepanuu HajJ KOMIUJIEKCHBIMUA YHUCJIaMHU.
Pasznoxenne MHOTOWIEHa HAa MHOKHTEIIH
OCHOBHas Teopema anreopsl

14

1.13

Pa3nen 4. AnHanuTnuyeckasi reoMmeTpus
CucreMsl KOOpJAUWHAT. Pazmnunpie THIIBI
YPaBHEHUH IJIOCKOCTH

Briiaua zanannii PI'P Ne3 no ananurm-
YECKOI reoMerpuu

15

1.14

PasnuuHble TUIIBI YpaBHEHUN NIPSIMOM Ha
IIJIOCKOCTH U B IIPOCTPAHCTBE

16

17




1.15

B3anMHoe pacnionoxeHue npsMbIX Ha MJI0C-
KOCTH U B IPOCTpaHCTBE. Briunciienue pac-
CTOSIHUU MEXIY IBYMs TOYKaMH, TOYKOH U
npsMoil. BzanMHoe pacnosnioxxeHue miocKo-
cTeil. Beluncnenne paccTOSHUN MEXIY TOU-
KOU U IIJIOCKOCTBIO

CamocrosiTejibHas padora Ne 3 B ayuTO-
PHMH 10 AHAJMTHYECKOI reoMeTpuu

17

1.16

KpuBble BTOpPOTO MOpsIKa MX TeoMeTpHye-
CKHE CBOWCTBA. YPaBHEHUS OJIUIMIICA, TH-
nepOoibl, mapabonbl OOmiee ypaBHEHUE
KpUBOW BTOporo nmopsaka. I[IpuBeneHue
KPUBBIX BTOPOTO TOpSJIKa K KaHOHHYE-
ckomy Bujay. [lOBEpXHOCTH BTOpPOTO IIO-
psiKa

18

®opma aTTecTaluu

19-
21

Bcero 4acoB nmo ajuciuminie

16

32

60

PI'P

cam
pao.
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Ilpunoscenue 2

®OH/I OHEHOYHBIX CPEJACTB
MO JUCLUIIUHE

«/InuneHas ajaredpa»

Hanpasnenue noarorosku: 09.03.02 «HpopManimoHHbIE CHCTEMBI U TEXHOIOT UM
[Mpoduns: «MHTEMIEKTYaIBHBIE HHPOPMAITMOHHO-U3MEPUTEIBHBIE CHCTEMBI.
®opmbl 00ydeHus: OYHAS.

Kadenpa: «Matemarukay

1. MeToabl KOHTPOJISl M OLIEHMBAHUS Pe3YJIbTATOB 00y4YeHUsI

J1J1s KOHTPOJIS YCIIEBAEMOCTH 1 KaU€CTBAa OCBOEHUS IMCLUIUIMHBI HACTOALIEH TporpaMMoi
IIPEyCMOTPEHBI CIIEAYIOIINE BUBI KOHTPOJIS:
- KOHTPOJIb TEKYILIEH yCIIeBaeMOCTH (TEKYIIUH KOHTPOJIb);
- IPOMEXKYTOUHAs aTTecTanus (IK3aMeH).

2. IIkaja u KpuTepum OLEHUBAHUS Pe3yJIbTATOB 00yUYeHUS
®DopMa NPOMEKYTOYHOM aTTECTALMHU: IK3aAMEH

[TpomesxyTouHas aTTectanus 0Oydyaromuxcs B popMe 3K3aMeHa IPOBOAUTCS 110 Pe3yibTaTaM
BBINOJIHEHUS BCEX BUA0OB yueOHOH paboThl, NPeayCMOTPEHHBIX YU€OHBIM IUIAHOM IO JAaHHOM JTUCIIH-
IUIMHE, TIPU 3TOM YYMTBHIBAIOTCA PE3yJbTAaThl TEKYIIErO KOHTPOJS YCIIEBA€MOCTH B TEUCHHE cCe-
MecTpa. OLeHKa CTEeNeHN JOCTUKEHHSI 00ydarolUMUCs IUIaHUPYEMbIX pe3ysbTaToB OOy4eHHUs 110
JUCHUIUIMHE MPOBOJUTCS MPEnoiaBaTeseM, BEAYLUM 3aHATHS 110 TUCHUIUIMHE METOJOM SKCIEepT-
HOI oneHku. [1o uToram nNpoMeKyTOYHON aTTECTAlUH 110 JUCIUIUIMHE BBHICTABIISIETCS OLIEHKA «OT-
JMYHO», «XOPOILIOY», «YAOBIETBOPUTEIILHO» WU «HEYIOBIETBOPUTEILHOY.

HIkana oneHuBaHUA Onncanne

BoinonHeHsl Bce 00si3aTesibHbIE YCJOBUSI MOATOTOBKH CTY-
AEHTAa K IPOMEKYTOYHOH ATTeCTAMH, INPEAYCMOTPEHHBIE
IpOrpaMMoi IucuuIUIMHbL. CTYAEHT JEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, yMEHUH, HABBIKOB I0KA3aTEIIsIM, IPUBEICHHBIM B
OtnuHO TabJIMIax, onepupyeT NPUOOPETEHHBIMU 3HAHUSAMHU, YMEHHUSMH,
HAaBbIKaMH, IIPUMEHSET UX B CUTYallUAX NOBBILIEHHON CIIO0XHO-
ctu. Ilpy sTomM MoOryr OBITH AOMYIIEHBl HE3HAYUTEIbHBIE
OIIMOKM, HETOUYHOCTH, 3aTPYIAHEHMsI MPH IMEepeHOCe 3HAHUU U
YMEHHI Ha HOBbIE, HECTAHIAPTHHIE 3a1a4H.

XOpOHIO BrimonHeHs! Bce 00s13aTe/IbHbIE yYciaoBusa NOATOTOBKHU CTY-
ACHTA K leOMe)KyTO'-lHOﬁ aTTeCTalMu, IMPEAyCMOTPEHHEBIC
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IPOrpaMMoi TucUUIUIMHBEL. CTyIEeHT AEMOHCTPHUPYET COOTBET-
CTBUE 3HAHUM, YMECHUH, HABBIKOB I10KA3aTENSAM, IIPUBEICHHBIM B
TabIMIax, ONepUpyeT MPHUOOPETEHHBIMU 3HAHUSAMH, YMEHUSIMH,
HaBbIKaMU. B TO ke BpeMsl IIpU OTBETE JOIYCKAET HECYIIECTBEH-
HBIE IIOTPEIIHOCTH, 3a7a4M PEIIAeT ¢ HEAOYETaMU, HE BIIMSIO-
UMY Ha OOLIMIA X0 peIIeHHS.

Y 10BIIETBOPUTENBHO

BoinonHeHsl Bce 00si3aTelbHbIE YCJOBUSI NOATOTOBKH CTY-
JAEeHTa K TMPOMEKYTOYHON aTTecTalMH, IPETyCMOTPEHHBIE
porpaMMoil ucuuIuiuHbl. CTyAEHT JEMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, yMEHUH, HABBIKOB MOKA3aTelsIM, IPUBEICHHBIM B
TabIuIaX, ONEPUPYET MPUOOPETEHHBIMHU 3HAHUSAMU, YMEHUSIMU,
HaBbIkaMu. Ho mokasbiBaeT HeriyOoKkue 3HaHUS, [IPU OTBETE HE
JIOTMyCKaeT TpyObIX OIMOOK WK MPOTUBOPEUYU, OJJHAKO B Qop-
MYJIUPOBAHUU OTBETA OTCYTCTBYET JIOJKHAS CBSI3b MEXKIY aHa-
JU30M, apryMeHTalueld U BBIBOJAMH, B PEIICHUU 3a7ad MOTYT
coJiepKaThCs rpyOble omuOKH. J{J1s mosydeHus npaBuibHOro OT-
BeTa TPeOYIOTCS YTOUHSIOINIUE BOTIPOCHI.

Hey,I[OBJ'IeTBOpI/ITeJ'IBHO

He BbimonHeHs! o0s3aTejibHbIE YCJAOBHS NMOATOTOBKH CTY-
AEGHTA K IPOMEKYTOYHON aTTeCTAUMH, IPEIyCMOTPEHHBIE
nporpammon aucumiuivebel, MJIM cTyneHT nemMoHCTpupyeT He-
IIOJIHOE COOTBETCTBHUE 3HAHUI, YMEHUH, HABBIKOB IIPUBEJCHHBIM
B TaO/IMLAX, JOMYCKAIOTCS 3HAYUTEIbHbBIC OIIMOKH, IPOSIBIISIETCS
OTCYTCTBHE 3HAaHUW, YMEHUM, HABBIKOB IO psALYy IOKa3aTeleH,
CTYIEHT UCHBITHIBACT 3HAYUTEIIbHBIC 3aTPYAHECHUS IPHU OIEpPHU-
pOBaHUU 3HAHUSAMU U YMEHUAMU.

3. OueHo4HbIEe cpecTBa

HanmenoBaunue
OLIEHOYHOTO Cpei-
CTBa

[IpencraBnenue oue-
HOYHOTO CPEJCTBA B
DOC

Kparkast xapakTeprcTiuKa OIIEHOYHOTO
cpencraa

1 KonTponbnas (ca-
MOCTOSITEIbHAS )
pabora

(KP)

CpencTBo NMpoBEPKH YMEHUHN NPUMEHSTH
MTOJIyYEHHBIE 3HAHUS I PELICHUs 3a/1a4
ONPEJEJICHHOI0 THIIA 10 TEME WIH pa3-
Jeiy

KoHnTpoabHble 3a1a-
Hus (mpumep)

2 | PacuerHO-Tpadu-
yeckas padora

(PTP)

CpenctBo MpoBEpKH YMEHHH NPUMEHSTH
MIOJIyYEHHBIE 3HAHUSA I10 3apaHee ompeJie-
JIECHHOM METOJIMKE /ISl PELICHMS 3a7a4

Kommiekt  3amanuit
TSI BBITIOJTHEHHSI pac-
YeTHO-TpaduiecKoit
paboThI
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WJIY 33JIJaHWAN 110 MOJTYJIIO WUTH JTACIIN-
IUTHHE B IIE€JIOM.

YcTHbIM onpoc co-

CpencTBo KOHTPOJISl, OPraHU30BaHHOE KaK
crerpanbHas Oeceia e1aroru4eckoro pa-
O00THUKA C O0y4arouIMMcsl Ha TEMbI, CBS-

Bomnpocsl o

OecemoBaHue, 3aHHBIE C U3y4aeMOM TUCIUIUIMHOMN, K pac- | TeMaM/pa3jienaM Juc-

(YO) CYMTAHHOE HA BBIACHEHHE 00bEMa 3HAHUI LUIIIUHBI
oOyyaromierocss Mo ONpeeICHHOMY pa3-
Jieny, TeMe, IpodIeMe | T.11.
Cucrema cTaHAapTU3UPOBAHHBIX 3a/IaHHM,

Tect [MO3BOJISIOIIAS aBTOMATH3UPO-

4 Bapuanr Tecra
(T) BaTh MPOIEAYPY M3MEPECHHS YPOBHS 3Ha-

HUI 1 yMeHH o0yuaromierocs.

5 | Dk3amenanmonubie | CpecTBO MPOBEPKH 3HAHWH, YMEHHH, | DK3aMEHAI[HOHHBIC
OuneTh HaBBIKOB. MOXKET BKIIFOYATh KOMIUIEKC T€O- | OMJIETHI.
(9B) pPETHYECKUX BOMPOCOB, 3ajay, IMpaKTUye-

CKUX 3aJIaHUM.

3.1. Tekyuiuii KOHTPOJIb

OLeHOYHbBIE CPEJICTBA TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH BKJIIOYAIOT KOHTPOJIBHBIE BOITPOCHI
U 3a1aHus B (hopMe OJTaHKOBOTO TECTUPOBAHUS JJIsi KOHTPOJIS OCBOCHHUS O0YYAOIIMMHUCS Pa3esioB
JUCUUIUTUHBL, ipueM PI'P.

Coaep:xanue pacueTHo-rpapnyeckoii padoTnl.

PacuyerHo-rpaduueckas padora Nel o imHeliHoM ajaredpe.

Kpatkoe conepxanne pacueTHO-Tpaduaeckor paboTh:

Matpulibl ¥ OnpeaenuTeNy. PelieHre cucTeM JIMHEHHBIX ajire0panvyeckux ypaBHeHUU meTonamul aycca,
Kpamepa u o0paTHOI MaTpHUIIBL.

PacuerHo-rpaduueckas padora Ne2 o BeKTOpHOI ajredpe.

Kparkoe coaeprkanue pacueTHO-TpaguuecKoi paboThI:

BexTopsl, aeficTBus Haj BekTopaMu. CKallipHOE, BEKTOPHOE, CMEIIaHHOE MPOU3BEIEHUS BEKTOPOB.
PacueTrHo-rpadguueckas padora Ne3 no aHaJIMTHYECKOIl reoMeTPUH.

Kpatkoe conepxanne pacueTHO-TpaduaecKor paboThI:

Paznuunble BUABI ypaBHEHUN MPSAMOM U IIOCKOCTH. B3auMHoe pacroniokeHue npsMbIX Ha MII0CKO-CTH,
IJIOCKOCTEH B MPOCTPAHCTBE.

KoMmiekT 3aganuii

JJIs1 BBITIOJIHEHUs pacyeTHO-rpauyeckux pador (PI'P)
1o aucuuIuinHe «JIuHeiiHas ajareopa»

PI'P Nel, yactsp 1

(=11 0)] 2 0 2)
3aganue Nel. lanpi matpunt A= 1 3 2 'm B=0 -3 3

| | | |

\4 0 -3 ) 1 1 -1
BoimonHuTh aeiicteus: A2 +8BT .
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2 2
3aganue Ne2. [TpoI0KATE TaHHOE MATPUIHOE PAaBEHCTBOU (2A+3B) —4A'-6AB=...

MIPOBEPUTH €ro sl MaTpull A U B 13 epBoro 3aJanus.

3ananue Ne3. BeraucnuTh onpeaenuTesb ABYMs CIoco0aMu: pa3oKeHUEeM 110 IePBOii CTPOKE U
pas3nokeHHeM 10 TIEPBOMY CTOJIOIY.

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

3ananue Ned. J[ns faHHON MaTpHLbI HATH 00paTHYIO MaTpully. ClenaTh IpOBEpPKY.

qloﬂ

| 1 1 0).
-1 2 3 )
3ajianme No5. Pemuth MaTpUIHOE YpaBHEHHE AXB =C (maiitu X). Caenats mpoBepKy.

(-1 2) (3 4) (0 4

A=| . B=] ; .
2 1 2 3) -9 3)

3ananue Ne6. HaliTu panr MaTpuIsl.

(1 1 2 3 7)
|2 3 8 9 15Y¢
-8 2 6
\3 20)

PI'P Nel, 3apaHus N0 pelIeHUI0 CUCTeM JIMHEHHBIX aJiredpanyeckux ypaBHeHU i

3apanue Nel. Pemuts cucremy metonoM Kpamepa. CaenaTs npoBepKy.

f| X1+ 4X2 — X3 = —2

{2X14+2X2 +3x3 =7

| 31+ 6% — 2x3 =1
3amanune Ne2. Pemmuts cuctemy u3 Nel meTomom oOpaTHON MaTpPHIIBL.
3apanue Ne3. Pemnte cucreMy u3 Nel metogom ["aycca.

3ananue Ned. Pemnte HeoqHOPOIHYIO cucTeMy MeToioM ['aycca. Haiitu oO1iee pemieHne u 4acT-Hoe
pelieHue.

X1+ X2 +2X3+3%X4 =5

f
{3X14 2X2— 4%z — 2Xa =1
|| 5%1+ 4% + 4xa =11

3amanue NoS. Pemuth ogHOpOAHYIO crctemy MeToaoM ['aycca. Haiitu obmiee permenue u OCP.
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[2X146X2 —9%3 —9x4 =0
§§1—SX3+X4 =0

14+3X2 —7X3 —4x4 =0 .
X

| 1—-3X2+2X3+5x4 =0

PI'P Nel, yactp 2

3aganue Nel. IToka3aTk, 9TO BEKTOPHI - -
M, N, P ob6pa3yroT 6a3uc B IPOCTPAHCTBE U PAZIIOKUTH

BEKTOp &-1o0 3toMmy Gasucy: m=(1,-1,2),n=(2,0,3), p=(-2,-1,1),a=(5,-4,13).

3asanue Ne2. Jlansl BeKTopsl M 1 N . BBIACHUTHL — KOJUIMHEAPHbI JIM BEKTOph & U b .~
m=(28,-8,8),n=(-21,6,-6), a=2m+mb =2n-m.
N

3aganue Ne3. Haiitu | _ , €CII |m| = Gﬁ |ﬁ| =2 (m_’n)_z 135°, a=6n—m.

3ananue Ned. Jlan A ABC. Haiitu ZB,ecm A(1;-1;2),B(3;3;2),C(7;1;2).
3aganue No5. Tlpu Kakux "X BEKTOPHl & U D NEpIeHuKy/IApHbI?
a=(x;1;,-4),b =(xx-3;12; x).
3ananue Ne6. Haiftu miomaap napauienaorpaMma, HOCTpOEHHOTO Ha BEKTOpax aub.
& =2m—5mb = m=n; || =12, =3, (m, n) = ; :
3aganue Ne7. Haiitu rtomans tpeyronsauka ABC, eciu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3aganue Ne§. Jlansl BexkTopsl @, 0, C . BoisscHUTB — KOMIUTaHAPHBI JTU BEKTOPBI. ECiin BEKTOPBI HE

KOMILTaHAPHBI, TO HAlTH 00bEeM MapajuleNnenure/ia, IoCTPOSHHOTO Ha BEKTOPAXJIUTh — a b o Honpene-
KaKylo TPOHKY OHH 00pa3yoT.

a(1;,-1;5),b(2;4;-2),¢c(3;0;1).
3apanue Ne9. Jlns nuHeliHoro oneparopa A 3a1aHbl 00pa3bl 0a3UCHBIX JIEMEHTOB Ag, Ae;,, Ae;
. 3amucaTh Matpuity orepatopa A B Oazuce g, €,, €, W Haiitu 06pa3
9JIeMeHTa X

Ae,=7e,+3e,-2e,, Ae,=¢ —e,+4e,, Ae,=2e +2¢,+3e,
X=2¢-4e,+€,.

M-e&%@%ﬁ%@%ﬁﬁpﬂaﬁ%ﬂg aﬁcmm BIKIOPbI JVHHHONO OFHIONE,

7 2

PI'P Ne 1, vacteb 3
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3amanue Nel. Tlpamas |, poXoauT Yepe3 Touky A mapamnensHo Bekropy ( . [psamas |, po-

XOIHT Yepe3 Touky B meprenaukysspao Bektopy N . HaiiTu ToUKy nmepeceueHust MPSIMbIX U YTOJ

MEXly HUMH, €CTIH A(3;5), 0£1;3), B(0;5), n (=3; 4).
3aganue No2. Jlana npsimas |, . Tpsimas |, npoxoaut yepe3 Touku A u B . Haiitu paccrosiHue ot

Touky nepeceuenus npsameix |, u |, no npamoii 1, .

,1:[4x=—8t—3 A(4;0),B(7;3), l3:9x-12y+2=0.

y =3t+4,
3aganme Ne3. HalTu paccTOSHHE OT TOUKH M, o mnockoctu , IPOXOIAIIEH Yepe3 Touky A

MEePIEeHANKYSIPHO BEKTOpPY N ,€ciu M,(0;1;7), A(2;-1;4), n(6;22;-3).

3ananue Ne4. HaiiTu yroi Mexay IIOCKOCTbIO U IJIOCKOCTBIO [3 , IPOXOAAIIEH Yepes TOUKH

ABuC,ecm «:5x+y+4z-28=0, A(5;2;5), B(3;7;0), C(-4;-3;-1).

3ananue NeS. 3anucaTh KaHOHHYECKHE YPaBHEHHS MPSIMOH, 331aHHON 0OIIMMHU ypaBHEHUSMH.
(x+2y—-9z-10=0;
L{ 3X+4y+8z2-24=0.

3aganue Ne6. Haiitu Touky nepecedenus npamoii | u mmockoctn U YTOJI MEKIY HUMH.

I . u _ Y _ Z__l .
' -7 ool X+2y-32-12=0.
3 4 =2
3ananue Ne7. Ilpsmas |1 mpoxonut vepes Touku 4 u B. Ilpsamas |2 mpoxomut uepes Touxy M
MEPIEHMKYJIAPHO TUIOCKOCTH . Haiitu yron mexy npsimbivu |1 |2 u BBIICHUTD — kAT JIM

OHHU B O,Z[HOI7[ IIJIOCKOCTH WJIM CKPCUIMBAIOTCA.

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

2
(x +3)? + ¥-=1 yka3aTh GOKYCHI, SKCIIEHTPUCHUTET, TUPEK-
3apanue Ne®. Jlist naHHOM KpUBOi — 49 25
TpuchL. [TocTpouTh KpUBYI0, N300pa3uTh POKYCHI, TUPEKTPHCHI.

3aganue Ne9. [IpuBectu ypaBHEHHUE KPUBOML ox?2 — 25y2 —18x+200y —616=0 X KaHOHHYe-
CKOMY BUY U TIOCTPOUTH KPHUBYIO.

KoutpoabHble 3a1anus (IpUMepbI)
Bapuanr.

1. Haiitu 3Hauenus MaIpI/I‘lHOf(z i\/IH%]'\O‘UIeHa F (A)

f(X)=—x"+2x"—x+3,A=

T

24



2. HaiiTi paHr MaTpuIiIb IPHBEICHHEM K CTYTIEHIaTOMY BI/I,Z[y|

\ )
1 2 1
3. BBIYKMCIIUTB ONpe/IeUTENb NPUBEAECHHEM K CTYTIEHIaTOMY BUITY 3 5 3
2 7 -1
4. Haiitu MaTpu1y, 06paTHyl0 naHHOH (a). Pemuth MaTpudHOe ypaBHeHuUeE (|
1 2 1) 1
@ 43 5 3! (©) ( —2\ix (2 3 51
I || 3 4 s 1 o
2 7 4 \ )\

\ )

5. Pemuts cucTeMy ypaBHeHUH. Ykasath oflee ¥ 0JHO YacTHOE pelieHue (a). PemnTs
CHCTEMY C TIOMOIIIbI0 00paTHO MaTpuIlkl 1 10 hopmyiaam Kpamepa (0)
[4%1 + 9%, — 5X3—8X4 =5 HX1+2X2+X3=5
(al) {3x,+ 7%, — 2x,— 4x, = 4 (6)7 3x —5%,+3X ~ 7

|2x +5X +X +3x =3 2X +7x —x =13

L 1 2 3 4 L 1 2 3

Bapuanr

1. Pacniucats pasnoxeHnue BekTopa X 0 BEKTOpaM p,q,r

x={5-121}, p={1,-30},q={1,-11}, r={0,-1,2}

2. KonHeapHbl 11 BEKTOpbI P U (7

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

3. JIaHa nmrupaMujia ¢ BEpIIMHaAMU B TOUYKaX

A1(-2,48), A24,-1,2), As(-8,7,10), As(-34,-2)

Havitn:

a) yron mexnay pebpamu6) A A, AA,

00BeM MTUpPaMUIIBI

B) JUIUHY BBICOTBI OIYIIIEHHOU Ha IpaHb AAA,

T') HATH AJIMHY MENaHBL, IIPOBEICHHYIO U3 BEPILIMHBI Arxpeopy AA,

4, Brruncoute IomaAb rnmapajiejiorpaMmma, NOCTPOCHHOI'0 Ha BEKTOpax au b Ol — yroj Mexay BeKTO-paMu p u

q



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

1. Haiitu pacctosuue ot Touku M, mo mnockoctn (MlM oM 3) :
Mo(-9;10;2), M1(0;7,-4), M2(4,8,-1), M3(-2;1;3)
(X+y+2-2=0
2- Brimucarh kaHOHHYECKOE YpaBHCHUC HpHMOﬁ: %
X—|y-3z+6=0
X—-2 y-3 z+1
= = U x+y+22-9=0.

3. HaiiTu TouKy nepeceueH s IPIMOil i IIOCKOCTH:

1 1 —4
4. Haiitu touxy P cummerpuanyio Touxke P otHocuTensno mpsivoii | : P (0; —1;3) u x-1 Yy 2
! 1 -1
5. Hanmcath ypaBHEHHE TLIIOCKOCTH OL TIpoxosmeii yepes Touky Mo u nepnenmmkyspso psAMON
(M1|\/| 2): Mo(3; 2;0), My (4;1;5), M > (2;—1;4).
6. HaiiTi KOCHHYC yrila MKy IITOCKOCTSIMH Ol M OL, |
0, :3X—y+3=0, a, : x—-2y+5z-10=0

Bapuanr 3agaHuii 1poMesKyTOYHOI0 TeCTa

(-2 -5
11 Hai || 0 8 1 g4

-+ HaliTu paHT MaTpHIbl MPUBEACHUEM K CTYNICHYATOMY BUIY 1 7 2
-8 - -13
' 2§ 3 17
-3 13 5

\ )

1.2. (1 —Z\ix (-2 3 5)
Pemmth MaTpuuHOE ypaBHEHHE -
| -3 4 | | 3 -1 0 |
\ )\ )

1.3. Pemmurs cucremy mo popmymnam Kpamepa |3[§§1i§§§2 e °=—7

|21x+7x2 _x=13

L 1 2 3

2.1. Hanmcath pasznoxxeHue BeKTopa X 1mo Bekropam  P.a.F y — {5,-121}, p={1-30},
q={1-11},r={0,-1,2}

2.2. BBIMMCIUTS TIONIA/Ib ApaJIENorpaMmMa, TIOCTPOEHHOTO Ha BEKTopax a u b oL — yrosa Mexty
BEKTOpaMH P U (

T

a=2p+q, b=p-3q, |p|=2, |q|=2, 4

2.3. Jlana nupamMua ¢ BepIIMHAMH B TOUYKaX

A4(-5,1,0) AAAAs. Ai(6,1,3), Ax(6,-2,-3), As(2,2,0),



HaifTi [uiMHy MeZMaHbl, IPOBECHHYIO 13 Bepimabl 1 K PEOPY AxA,

3.1. Haiiti TouKy nepeceuenus npsaMoii u miockoctn: X—2 _Y—-3 _Z+l  xiy127-9=0.
y 17

1 1 —4
3.2. Haiitu touky P1 cummerpuunyro Ttouke P orHocurensmo mpsmon  |: P (0;—1;3) u

_z
1

<

x—1
1

[N

3.3. Hammcarh ypaBHEHHE IUIOCKOCTH OL  Mpoxojsiied uepe3 Touky Mo u meprneHmuKymspHO

npsmoit (MiM2) : Mo (3;2;0), Mi(41;5), M2 (2;-1;4).

4.1. Jlana xpuBasi BTOPOTo mopsiika x? +4y? —12x +16y +16 = 0 . [Tody4nTh KaHOHUYECKOE ypaBHEHHE
KPHUBOH M IOCTPOUTS .€€

4_,.2. CocTaBUTh MaTPHILy Epexojia oT 6asuca e ,e ,e Kk Oasucy e ,e ,e , eciu

'= 5 5 5 5 5 o o oo o5 o o 12 3 1 2 3

€1 281+€2+€3 €,=€1—€2+63, 83 =61+ 262 +€3

Kpurepumn ouenku:

- OLIEHKA «3aYTEHO» BBICTABJISETCS CTYACHTY, €CJIM OH PETYJISIPHO B TEUEHHE CeMecTpa MPeICTaBIIsI peIIeHUs]
3aJa4, BBIIIOJHWII MOJHOCTBIO BCC€ 3aJaHHA W UX 3allWTUII, OTBECTUB Ha BOIIPOCHI IPCIIOJAAa-BaTCIIAd;

- OLICHKA «HE 3a4YT€HO» BBICTABJETCA CTYIEHTY, €CJIM OH HEperyjsipHO B TE€YEHUE ceMecTpa IIpen-
CTaBJISLJ1 PELICHUS 3a/1ay, BHIIIOJHUI 3aJaHusl HE TOJHOCTBIO MM BOOOILIE HE MPeACTaBIsAia paboThl Ha
MIPOBEPKY, NOMYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOIIPOCHI IPETO1aBATEIS.

Jns mpoBeseHUsS TEKYIIEero KOHTPOJIS 3HAHWK CTYACHTOB B JHCTaHIIMOHHOM ¢opMarte B pas-
paboranHbIX Kadenpoit «MareMaTrKay OHJIANH-Kypcax UMEIOTCS IPOMEKYyTOUHbIe (IPOOHEIE) Te- CTHI.

3.2. IIpoMexyTOYHAS aTTeCTALUSA
ITpomexxyTouHasi aTTecTaius - (3K3aMeH) IPOBOAMUTCS Mo OuieTaM B ycTHOU dopme.Bpems
JUJISL TOATOTOBKH OTBETA Ha BOIIPOCHI He Ooiiee 45 MUH.
buser BKIIOYaeT TEOPETHYECKHI BOIPOC W 3a/1aYH.
KoMmiekTsl 3K3aMeHAIMOHHBIX OWJIETOB XpaHsTcs Ha Kadeape «MaremaThkay.
TunoBbie BAPHAHTHI OHJIETOB MPUIATAKOTCS.

KommnuiiekT BonpocoB

10 JUCUUIIIUHE «JInHeliHasa aaredpa»
Martpuiipl, TUIIBI MaTPHIL.
Onepanuu ¢ MaTpuliaMu, UX CBOMCTBA.
YMHOXKEHHE TPSIMOYTOJHHBIX MATPHIL.
Matpuynasi ¢hopMa 3alKMCH CHCTEMBI JIMHEHHBIX alreOpanveckux ypaBHEHHH.
OnpenenuTeny U UX CBOMCTBA.
[Nonstue onpenenurens. MUHOPHI U anreOpandecKkue IOTOTHEHUS.
CucremMbl TUHEWHBIX alTeOpanyecKuX ypaBHEHH, OCHOBHBIC MOHATHS M OMNpEACICHUS.
[IpaBuno Kpamepa pemieHust cucTeM JIMHEWHBIX YpPaBHEHHH.

N~ wWN P
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10.
11.
12.
13.
14.

15.
16.
17.

18.
19.
20.
21.
22.
23.
24.
25.

=

Noakown

© ©

10.

OOpaTHas matpuiia U e€ BBIYHCICHUE. Y CJIOBHE CYIIECTBOBAHMS OOPAaTHON MAaTpHIIBL.

Pemenne cucrem TMHEHHBIX anreOpanyecKuX ypaBHEHUI METOJOM OOpaTHOM MAaTpHIIBI.
MeTton I'aycca perieHus CUCTEM JIMHEWHBIX YpaBHEHUHU.

Pemienne nmpou3BONBHBIX CUCTEM JUHEWHBIX YpaBHEHUM meToaoM ['aycca.

Panr matpunel. Teopema Kponekepa — Kanesmu.

OpHOpOJHBIE CUCTEMBI JMHEHHBIX ypaBHeHUH. Kpurepuii cymiecTBOBaHHsS HETPHUBHAJIbHBIX pe-
IIEHUH.

[TondaTHe BeKTOpa W NUHEHHBIE ONEpPAlMK HaJ BEKTOPAMH, CBOWCTBA OMEPALTHIA.

JluneiiHass KOMOWHAITUST BEKTOPOB.

JIuneliHas HE3aBUCUMOCTh U JIMHENHAs 3aBUCUMOCTh T€OMETPUUECKUX BEKTOpoB. Kpurepwuii nu-
HEWHOM 3aBUCHUMOCTH.

[Tonsitue 6a3uca. KoopaunaTtel BekTopa.

OprtoHopMupoBaHHbIi 0a3uc. Pa3noxeHune BekTopa Mo BeKTopam Oaszuca.

YnopsigoueHHas TpolKa BEKTOPOB.

CkanspHoe, BEKTOPHOE M CMEIIAHHOE MPOU3BEIEHUE BEKTOPOB B OPTOHOPMHPOBAHHOM Oasmce.
VYca0BUS OPTOrOHANBHOCTH, KOJUIMHEAPHOCTH U KOMIUIAHAPHOCTU BEKTOPOB.

JIuHelHbIe IPOCTPAHCTBA.

Marpuua nepexona ot 6a3uca K 6asucy.

CoOcTBEHHBIE BEKTOPBI U COOCTBEHHBIE 3HAUYEHHUSI MATPHUIIBL.

AHaquTH4YecKas reoMeTpust

Cucremsl koopAauHat. J[eKapTOBBI MPSMOYIOJIbHBIE KOOPAMHATBHI HA IUIOCKOCTU M B IPOCTPAH-
CTBE.

[lonsipHast cuctema KOOpAUHAT.

PaznuuHble TUNBI ypaBHEHUH MIIOCKOCTHA W MPSIMOL.

Beruncienue paccTosHU MeX1y ABYMsS TOYKAMH, TOYKOH M HMPAMOM, TOYKON M INIOCKOCTBIO.
Beruncnenure paccTOsSHUS MEXKIY CKPELIUBAIOLIMMUCS IMPSIMBIMHU.

Bbruncnenue yrinoB Mexay AByMs HNPSMBIMHU, IPSMON U INIOCKOCTBIO, ABYMSI IZIOCKOCTSIMU.
KpuBbie BTOpOro nopsiika UX reoMeTpu4ecKre CBOCTBa U ypaBHeHus. [IpuBenenne kpuBoii BTo-
pOro nopsiika K KAHOHUYECKOMY BUTY.

KanoHnueckue ypaBHEHMS 3JUIMIICA, THIIEPOOIIbI, Mapadobl.

VpaBHEHHE OBEPXHOCTU BTOPOIO MOPSIKA.

KanoHnueckue ypaBHEHHs cepbl, JUIMICOMIA, KOHYCOB, THIIEpOOIONI0B, MapadoIonIoB.

Tunosbie BApHAHTHI OMJICTOB
no quctuiuinie «JIuHeiiHas ajareopay»

MHWHUCTEPCTBO HAVKU U BBICILIET'O OBPA3OBAHMS POCCUNCKOM ®EJEPALTNN
®EJIEPAJILHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE
VUPEXJIEHUE BBICHIET'O OBPA3OBAHMUMS
«MOCKOBCKUM MOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHMM NOJUTEX)

daxynbTeT 0a30BBIX KOMIIETEHIUH, Kadenpa «Marematuka»
Huctnmmumaa  «JIuHeitHas anreGpay»
Kypc 1, cemectp 1

1.

3K3AMEHAIIMOHHBIN BUJIET

OHpeI[eJ'II/ITeJ'II/I U UX CBOMCTBA.
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XB= A, eciiu _
2. Pemmth MaTpu4yHOE ypaBHEHHE A= 1 2) =( 1 2) .

L B | |
\2 1) L 01
o (Xl + 2X2 =-1
3. PemmTth cucteMy MeTOA0M 0OpaTHON MaTPHUILIBI .
2x1—-3x =12

4. JlaHbBI BEKTOPHI a = (-598), b =(-31-2), c = (-8,10,-10) . IIpoBepuTh — KOMIIIAHAPHBI JIA OHM.

Eciu HeT, HaliTH 00BbeM MapauieNienurena, TOCTPOSHHOTO Ha BEKTOpax a,b,c.
5. Haiitu yroa mexnay Bekropamu a=(1,-2,-2) u b =(2,0,1).

YTBepxaeHO Ha 3acenanun kadeapsl MareMaThku «_25» 12 2023 r., npotokon Ne 5

3aB. kadeapoit B.B. T'asieBko / /

MMHUCTEPCTBO HAYKH 1 BBICIIEI'O OBPA30OBAHNMS POCCUNCKOIM ®EJIEPAITNN
OEJIEPAJIBHOE I'OCYAAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YYPEXIAEHUE BBICIIEI'O OBPA3OBAHUA
«MOCKOBCKHWH NOJUTEXHUYECKUNA YHUBEPCUTET»
(MOCKOBCKMIA MTOJUTEX)

®dakynbpTeT 0a30BBIX KOMIIETEHITUH, Kadenpa «Maremarnka

Hucumnnmaa  «Jluneitnas anreGpa»

Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

1. Jluneitnas xomOuHaiusi BekTopoB. basuc. KoopaunaTter BekTopa. \
12 -1
|

2. Beruncnuth onpenenurens Marpuipl C = AT, ecin A= | 31 0 |-
| 011 |
\ )
4X1 — 2X2 + 3X3 =12,

3. Pemmre cucremy ypasHenuii Merogom [aycca (X +5% —3x =1,

|2+ 3% - 26 =3
4. TlokazaTh, uTo BeKTOppl m=(1,-1,2), n=(2,0,3), p=(-2,-1,1) obpa3yroT 0a3uc B MPOCTPAHCTBE.

5. lano obmiee ypaBHeHue npsiMoii ~ —2x+ 3y —5=0. Hamnucats: ypaBHeHHE NPSIMOH C YTIIOBBIM KO-
3¢ dUIKMEeHTOM; YypaBHEHHE NMPSIMOM B OTpe3Kax; HOPMAJIBHOE YPABHEHHE IPSIMOM.

YTBepkIaeHO Ha 3acefaHuu Kadenpsl MaTeMaTHku «_25» 12 2023 r., npoTokoa Ne 5

3aB. xadenpoit B.B. T'aieBko / /

Jl1g mpoBeeH!s MPOMEKYTOUHOTO KOHTPOJISl 3HAHUUM CTYAEHTOB B IUCTAaHIIMOHHOM (popmare
B pa3paboTaHHbIX Kadeapoil «MaremaTtuka» OHJIAWH-KypcaX MMEIOTCS UTOTOBBIE TECTHI.
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