[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
®NO: Makeumos Anexceii bopMEMCTEPCTBO HAYKU 1 BbIC

[LomKHOCTb: AMpPeKTOp fenapTaMeHTa o 00pa3oBaTeNbHON NOIUTHKE
q)}fﬁlﬁ’%%gl% 41"0&3121 CTBEHHOE ABTOHOM
[ata nognucanus: 1311, 41

Yiukanshsiit nporpammis M@ CKOBCKHUU TTIOJIN

[IIETO OBPA3OBAHUS POCCUNCKOM ®EJEPAITN

HOE OBPA3OBATEJIbHOE YYPEXJEHUE BBICHIEI'O OBPA3OBAHU

[ TEXHUYECKU YHUBEPCUTET»

8db180d1a3f02ac9e60521a5672742735¢18b1d6 (MOCK

BCKUH IOJIUTEX)

®daxynbTeT UHPOPMALUOHHBIX TEXHOJIOTUIA

YTBEPXKJIAIO

Jlexan (akynsrera

| : ,@Zg/ /JLI. demuon/

w

A vzt 2022

-~ . "

PABOYASA ITPOI'PAMMA JUCHHUITIMHbBI

«J/Iuneinas aaredpa»

Hanpagnenue noarotoBku

09.03.02 UndopmanuoHHbIE CHCTEMBI U TEXHOJIOTHH

HanpasnenHocTs (IpoQuiib)
ABTOMaTH3HPOBaHHbIE CHCTeMbI 00pa0d0TKH MH(OPMALIUK M YIIPABJIEHUS
NudopmanuoHHbIEe CHCTEMBI YMHBIX IIPOCTPAHCTB
NudopmanuoHHbie TEXHOJOTUHM B MeIMAMHAYCTPUH U IH3aiiHe
IIporpamMmmHoe o0ecnieyeHne HIPOBOI KOMIIBIOTEPHON HHAYCTPHHU
TexHoJ10rnu 10NOTHEHHON U BUPTYAJIbHON PeaIbHOCTH

Ksanudukamms

0akanaBp

®opmbl 00yueHus

Ounasn

Mocksa, 2022 r.



Pa3paGorunk:

Kanz. pus.-mar HayK, JIOLIEHT ﬁ@
) A § /E.A. Koran/
= s

W.o. 3aB. kademapoit «MaremaTukay,

KaHJl. Gu3.-MaT. Hayk «/ZOL«‘&‘C{VC/% /H.B. Bacunbena/

CorjacoBaHo:

3aBenyromnuii kageapoii

«MupopmaTHKK 1 HHPOPMALMOHHBIX TEXHOIOTHI», ,
K.T.H. 4 / E.B. bynatHukos/



N

Conep:xkanue

Llenu, 3a1a4n ¥ IUTAHUPYEMBIE PE3YIBTATHI O0YUEHUS MO JTUCIIATIIIHHE ....vvveenvieevesieeresiee e 4
MecTo AMCUUIIIUHBI B CTPYKTYPE 00pa30BaATEIbHON IPOTPAMMBL .....evveureeirienieesiresreeseresneenes 5
CTpyKTypa U COAEPIKAHUE TUCLIUIIIIHDBI ....oviuvieeriareesireesseessreessesasseesseessseessessneesnessneessessnee e 5
3.1 Bwuapl yueOHOU PAOOTHI M TPYIOCMEKOCTD .....vuvvesreesrisseeseasresseesseasessesssessesseessessessesssens 5
3.2 TeMaTHUYECKH MIAH U3YUCHUS JUCTIHTUTIHB ....cc.uveerreesseeeseessreesseeasessseesseessneansesssnssnnes 5
3.3 CoaepkaHUE PA3IEITOB TUACITUTITHHBL . ......eeiuveateesureeseeaseeessesassessseeasessssesssesssseessesssnesnnes 5
3.4 TemaTHnka NpakKTHUECKUX 3aHATHIA MO TUCHUILTHHE «JIMHEHHAS anredpay ...........c.c.v.... 7
3.5 TemaTnka KypCOBBIX MPOEKTOB (KYPCOBBIX PAOOT).....cerviruririeeriieiisieesiieieniee st ene e 8
Y4eOHO-METOAMYECKOE U HHPOPMAITUOHHOE OOCCTICUCHUE ...c.vvvenvieereanreesieeaseeesineaseessnesseenes 8
4.1 HopmatuBHbIE JOKYMEHTBI U I'OCTBI....cvviiiiiiiiiiiciic e 8
4.2 OCHOBHAS JTHTEPATYPA +..vveuveenrisresseassesseenseassesseesseassesseesseassesseesssasesseesseassesseesseennesseenseens 8
4.3 JIOTIOMHUTEITBHAS JTTEPATYPA: 1..vervverresreseessesseesseassesseesseassesseesseassesseessessesseesseesnesseessens 9
4.4  DIEKTPOHHBIC OOPAZOBATEIBHBIC PECYPCBL. . .riiureeeriereesireesseessreesseeaneesseeaneessneaneessneennes 9
4.5 JIuieH3uOHHOE B CBOOOIHO PaCIPOCTPAHIEMOE IPOTPAMMHOE OOECIICUCHHE ...... ... 9
4.6 CoBpemeHHble npodeccuoHanbHble 0a3bl JaHHBIX M MH(MOPMALMOHHBIE CIPAaBOYHBIE
1437 (0 £ Y 15 E TR U PP PP TPRT 10
MarepuanbHO-TEXHUYECKOE 00CCTICUECHUE TUCIIUTITIHBI ...cevvveeenireesireesireesnreessneessneesnsneens 11
METOINYUECKHAE PEKOMEHIALIM ... eeeessureeeeesssresesssssneeesansseeessasssesesasseseessnssseeesansneeessnnseeesssnnes 11
6.1 Meroauuecknue peKOMEHAANH s TPETIOIaBaTeNs 10 OPTraHU3aluy O0YICHHUS ........ 11
6.2 Meroauveckue yKa3aHus AT 00 yJarONIUXCsI IO OCBOCHUIOIUCITUTUTHHEI ............e..... 12
DOHJT OLICHOUHBIX CPEIICTB . 1vceeturrreeesnnrreessssneeesssssesesssssseeesassssesssasssesessansseeessassneeessnsseeesssnes 14
7.1 MeToapl KOHTPOJISI ¥ OLIEHUBAHUS PE3YTBTATOB OOYUCHHM ... vvevvienreerereereesineeneeneneennes 19
7.2 1llxana ¥ KPUTEPUH OLIEHUBAHUS PE3YIIETATOB OOYUCHUS .....vevvvenveenrerreeieesresneennennneneeas 19
7.3 OICHOUHBIC CPEIICTBA .. euveeurreestessureassesaseeasesssseassesasesassesssseansesssseassessssssssesssseansesssssnses 21



1. Hean, 3a0aun ¥ NJIAHNPYeMble pe3yJIbTaThbl 00y4eHHs 110
AUCIHHUIINHE

K ocHOBHEIM OEJIIM OCBOCHHUA JHUCIUITIINHBI «JInnetinas anre6pa» CJICAYCT OTHECTH:

. BOCIIMTAHUE y CTYJEHTOB O0OIIEN MaTEMaTUYECKOU KYJIbTYpbI;

. nproOpeTeHne CTyIeHTaMU IIMPOKOI0 Kpyra MaTeMaTHu4eCKUX 3HaHUM, yMEHUI U HaBbl-
KOB;

. pa3BUTHE CIOCOOHOCTH CTYJCHTOB K MHIYKTUBHOMY U I€JYKTHUBHOMY MBILUICHUIO HApSALY
C Pa3BUTHEM MATEMATHUYECKOW UHTYULINH;

. YMEHUE CTYIEHTaMH Pa3BUBATh HABBIKK CAMOCTOATEIBHOTO U3yUeHUs y4eOHO! U HayqHOH
JIUTEPATYPBL, COACPKALICH MATEMATUIECKUE CBEICHUS U PE3YJIbTaThl;

. (dopmHpoBaHue y CTyAeHTa TpeOyeMoro Habopa KOMIIETCHIIUH, COOTBETCTBYIOIUX €ro

HAIPABIICHUIO MOJITOTOBKY U 00ECIICUMBAOIINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PBIHKE TPy/Ia.
K ocHOBHBIM 331auaM OCBOCHUS TUCHUIUIMHEI «JInHelHas anredpa u aHaTMTHYECKasi TEOMETPUSD)
CJIelyeT OTHECTH:

. OCBOCHHE CTYICHTAMH OCHOBHBIX ITOHITUH, METOJI0B, (POPMHUPYIOIIUX OOLIYI0 MaTeMaTH-
YECKYIO TIOJrOTOBKY, HEOOXOAUMYIO IS YCTICUTHOTO PEIICHUS PUKIATHBIX 33124,
. MOJITOTOBKY CTYAEHTOB K JIEATEIbHOCTH B COOTBETCTBUU C KBAJTM(PHUKAIIMOHHOMN XapakTe-

pHUCTHKOM OakajiaBpa Mo HaIPaBJICHUIO, B TOM YrCiie JOPMUPOBAHUE YMEHUN HCIIOIH30BATh OCBO-
€HHBIC MAaTeMaTHYECKHUE METOIbI B MPOPECCUOHATBHOM JIEATSTLHOCTH.

OO6yuenne no muctumiuHe «JIuHeitHas anrebpay» HarpaBieHO Ha (opMUpoBaHHME Yy OOydaro-
HIMXCs cleAyroumx komnereHuud B coorBerctBuu ¢ @I'OC 09.03.02 I/IH(bOpMaHI/IOHHLIe

CHUCTEMBI U TE€XHOJIOTUU, yTBEPKICHHBIM MPUKA30M MHHHCTEPCTBA 00pa30BaHUS M HAYKU
Poccutickoii @eneparuu ot 19.09.2017 Ne 926:

Koa u HauMeHOBaHH e KOMIIETEHITUM I/IH}]HKaTOPLI JOCTHIKCHHUA KOMIIE-
TCHIUH

NOIIK-1.1. 3HaeT OCHOBBI BbICIIEH MaTema-
OIIK-1. CriocoGeH npuMeHSITh €CTECTBEHHO-
TUKH, METO/BI U MOJENIN, IPUMEHSEMBIE B pa3-
Hay4HbIe U OOIIENH)KEHEPHbIE 3HaHUS, Me-
JUYHBIX 00JaCTAX.
TO/IbI MATEMAaTUYECKOT0 aHAJIN3a U MOJEIIN-
NOIIK-1.2. YMmeer npuMeHATb METOIbI JUC-
POBaHMsI, TEOPETUUECKOTO U IKCIIEPUMEH- .
KPETHOM MaTE€MaTUKH, CUCTEMHOIO aHaJN3a,
TaJbHOTO UCCIIEIOBAHUS B MPOPECCHOHANb-
. MaTEMAaTHYECKOTO MOJEIUPOBAHUSA Ul HC-
HOM J1eATebHOCTH
CJIEIOBaHU " pa3paboTKy|

npoeccCHOHAIBHBIX  337ad U IPOLIECCOB;
NPUMEHATh MaTeMaTH4eckoe oOecreueHue

npu MOJICIIUPOBAHUU  TIPUKIIATHBIX il
uHpopmanmonHslx  mponeccoB. HOIIK-1.3.
Bnaneer METOIaMHU COCTAaBJICHUS]
MaTeMaTUYECKUX MOJENeW W peIIeHUs 3a/aady
JIMHEITHOTO u HEJTUHEHHOTO|
MpOrpaMMHUPOBAHUSI.

HMOIIK-8.1. 3HaeT MmareMaTukK
OIIK-8. CnocoGeH mpuMeHSTh Y
METOIOJIOTHIO ¥ OCHOBHBIE METOIBI
MaTeMaTHYECKHE MOJIETN, METOILI U
MaTeMaTHYECKOTO MOJICITUPOBAHUS,
CpeJICTBA MPOCKTUPOBAHUS

KJIACCU(UKAIIUIO U YCIIOBUS TIPUMEHEHUS
WH()OPMAIMOHHBIX U aBTOMATH3UPOBAHHBIX 9
MOJIETICH, METOJIbI M CPEJICTBA
CHCTEM

MIPOCKTHPOBAHMS HH()OPMAIIMOHHBIX H




aBTOMATH3UPOBAHHBIX CHCTEM,
MHCTPYMEHTAJIbHbIEC CPE/ICTBA
MOZEIMPOBAHUS U TPOCKTUPOBAHHUS
HOIIK-8.2. YmeeT npoBOIUTH
MOZEIMPOBAHHE TPOLIECCOB U CUCTEM C
MPUMEHEHHEM COBPEMEHHBIX
WHCTPYMEHTAIIbHBIX CPEJICTB

NOIIK-8.3. MIMeeT HaBBIKM MOJIEIWPOBAHUS
U TPOCKTHPOBAHUS HWHPOPMALMOHHBIX H

ABTOMATHU3UPOBAHHBIX CUCTCM

2. MecTO IMCUMILVIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMmMbl

JucnunnuHa oTHOCUTCA K 00s13aTenbHON YacTu 61moka b1: Moayns «MartemaTiudeckue JUCIH-
IUTUHBD.

JuctunuHa «JIunelinas anreOpa» npenonaercs B 1 cemectpe. JuciumimHa
«JIuneiinas anrebpa»cBsizaHa JIOTUYECKU U COJEPIKATEIBbHO-METOJIUYECKH CO CICAYIOIIMMHU
mucuunaamu OOIT:

e MaremaTHduecKnii aHaIn3;

e YucieHHbIE METOJBI B KOMIIBIOTEPHBIX BBIYUCICHUSX;
e Teopusi BEpOATHOCTH U MaTEMAaTHYECKasi CTATUCTHUKA;
® MaremaTnyeckas J0oruka u ,I[I/ICerTHaH MaTeMaTHKa.

3. CTpyKTypa U coaep:kaHue TUCUUILTHHBI
OO0mast TPyA0EMKOCTh TUCIUILTUHBI COCTABIISIET 3 3aUeTHBIE eqHUIIEI -108 gacos.

3.1 Buabl yueOHO# padoThl H TPY10€MKOCTh

1311 Buj yue6Hoii padoThl Komriecreo Cemectp
4acoB
1
1 | AyanTopHble 3aHATHA 48 48
B Tom uyucie:
1.1 | Jlexnum 16 16
1.2 | CemuHapckue/mpakTHIECKUE 3aHATHS 32 32
1.3 | JIaGopatopHble 3aHATHS - -
2 | CamocTosiTe1bHAsi padoTa 60 60
3 | IIpoMeskyTOYHasI aTTeCTALUS
3auet/aud.3auer/sK3aMeH DK3aMeH DK3aMeH
Hroro 108 108

3.2 TemaTuyeckuii MJIaH U3y4YeHUs TUCHUILINHBI
Pazmemnién B mpunoskernu 1 k paboueit mporpamme.

3.3  CopepxaHue pa3aea0B AUCHHIIHHBI

BBenenue




[Ipenmer, 3amaun 1 coaepkaHue AMCUUIUIMHBL. OCHOBHBIE ATaIlbl PA3BUTHUS JUCIUILIUHBI.
CtpykTypa Kypca, ero MeCTo U poJib B IOJIrOTOBKE OakasiaBpa, CBsI3b C IPYTUMH TUCITUTUIMHAMHU.

Pa3znesn 1. DiieMeHTHI JIMHEHON ajaredpbl

Tema 1. MaTpuubl 1 onpeaeJuTe/IH.

[Tonsitue matpuiisl. Buasl matpuil. JleiictBus Hag maTpuiiamu. Onepanuu HaJ MaTpuliaMu
U ux cBoicTBa. OmnpeneianTeny, UX CBOMCTBA U BbluucieHus. [loHsaTHs MuHOpa U anrebpaunye-
CKOTro JonojHeHus. Paznoskenue onpenenurens mno 31eMeHTaM CTPOKHU Ui cToiOma. Beruuncie-
HUE ONPEJEIUTENECH pa3InyHOro NOpsIKa.

OOparHas MaTpulla U aIrOpUTM €€ BBIYMCICHMs. DJIeMeHTapHble IpeoOpa3oBaHusl Mart-
puw. [TpuBenenne MaTpuIlbpl K JUaroHaIbHOMY WM TpaneueBUIHOMY BUy. MarpuuHas ¢hopma
3aIMCH CUCTEMBbI IMHEWHBIX anreOpandeckux ypaBHeHUi. Panr mMaTpuibl.

Tema 2. Pemienne cucreM JIMHEHHBIX ajredpanyecKuX ypaBHeHUIA.

CucTeMbl IMHEHHBIX anredpandyecKkux ypaBHEHUI, OCHOBHbIE MOHATHA. Perenne cucrem
JUHENHHBIX ypaBHeHUI meTooM Kpamepa, merosiom oOpatHoOil MaTpuibl, metogoM ["aycca. Teo-
pema Kponekepa — Kanemnu. Penienre npon3BoabHBIX CUCTEM JIMHEHHBIX YPABHEHUH METOJOM
["aycca. Pemienue oHOpOIHBIX CUCTEM JIMHEUHBIX YpaBHEHUI. KpuTtepnii cyliecTBOBaHUs HETPU-
BHAJIBHBIX PELICHUN.

Paznen 2. DineMeHTHI BEKTOPHOIi a1redpbl

Tema 1. JIuneiinble onepanuu Hajl BEKTOpaMH, UX CBOMcTBa. JInHeliHbIe KOMOMHALIUY BEK-
TOpOB. JIMHEWHAs 3aBUCMMOCTh M HE3aBUCUMOCTHh BEKTOpOB. basuc cucremsl BekTOpoB. Enun-
CTBEHHOCTb Pa3JIO’KEHUs BeKTopa 1o 6azucy. OpToHOpMUPOBaHHBIHN Oa3uc.

Tema 2. CxansipHoe, BEKTOPHOE U CMEIIaHHOE MPOU3BEICHUS BEKTOPOB, UX CBOWCTBA. Y CIIOBHUS
OpPTOTrOHAJIBHOCTHU, KOJUIMHEAPHOCTH, KOMIIJIAHAPHOCTU BEKTOPOB. BhIunciieHne CKaasipHOro, BeK-
TOPHOT'O U CMELIAHHOTO IIPOU3BEICHUI BEKTOPOB, 3aJaHHBIX KOOPAUHATAMU B OPTOHOPMHUPOBAH-
HOM Oasmuce.

Tema 3. Jluneitnsie mpoctpancta. [lonsTue 6a3uca mpocTpaHCTBA T€OMETPUIECKUX BEK-
TopoB. [IpeobpazoBanne MaTpUIlbl TUHEHHOTO OIlepaTopa Mpu nepexoe ot 6asuca k 6aszucy. Cod-
CTBEHHBIE 3HAYEHUS U COOCTBEHHEIE BCKTOPbI MAaTpPUIBI.

Pasznen 3. KoMIuieKCHBIE YMCJIA 1 MHOTOYJICHBI

[TonsTe KOMIUIIEKCHOTO yncaa. DOpMBI 3alTMCH KOMIUIEKCHBIX yucen. JIeicTBUS Hal KOMILUIEKC-
HbiMU unciaamu. @opmyiia Myaspa. M3BinedeHne KOpHS N-Oi MOJIOKUTEIBHONW CTENEHU U3 KOM-
TUIEKCHOTO YyKclia. Pa3ioxeHne MHOTOWIEHA Ha MHOKUTETH. OCHOBHAS TeopeMa anreOphl.

Paznen 4. AHanuTHYeCKasi reOMeTPUs

Cucrembl koopauHar. JlekapToBbl IPSIMOYTOJIbHBIE KOOPAWHATHI Ha INIOCKOCTH U B IPOCTPAHCTBE.
[TonsipHas cucrtemMa KOOpIUHAT.

Tema 1. IIpsiMble M IJIOCKOCTH

Paznuunble TUITBI ypaBHEHHIH MIJIOCKOCTH ¥ YPAaBHEHH NPSIMOH (Ha MIIOCKOCTH U B IPOCTPAHCTBE).
Beruncnenne paccTossHUN MEXIy ABYMSI TOUKaMH, TOUKOW U IIPSIMOM, TOYKOM U INTOCKOCTBIO.
Boruncnenune paccTosHUS MEXY CKPEIIMBAIOIIMMHUCS TPSIMBIMHU.

Brrancnenue yrinoB M1y ABYMs MPSIMBIMU, PSMOM U MJIOCKOCTBIO, ABYMS INIOCKOCTSIMHU.
Tema 2. KpuBble H IOBEPXHOCTH BTOPOI'0 MOPSI/AKA

KpuBeie BTOporo nopsijka, ux recoMeTpu4eckre CBOMCTBa U ypaBHeHus. [[prBeneHne KpuBoil BTO-
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pOro Mopsi/iKka K KAHOHUYECKOMY BUJLY.

YpaBHEHHE MOBEPXHOCTH BTOPOTO Nopsiaka. KaHoHnYeckue ypaBHeHHsI cephl, HILTUTICOUA, KO-
Hyca, runiepoosonia, napadoaona.

3.4 TemaTHKa NPAKTHYECKHUX 3AHATHH MO JUCHUILINHE «JIuHelHas

aaredpa»
Ne 3ausaTus Tema 3ansaTus

1 Pa3znen 1. DneMeHTHI JTUHEHHOH ajredpbl. MaTpuIibl, 1SHCTBUS
HaJl MaTpUIlaMHU.

2 OHpeI[eJ'II/ITeJ'II/I: HX CBOMCTBaA U BBIMHCIICHHE. MarpuuHas 3anuch
CHUCTEMbI IMHEHHBIX YPAaBHEHUM.

3 OOparHas MaTpUIla U €€ BEIYUCIICHHUE.
Cuctembl TMHEHHBIX aNreOpanvyecKux ypaBHEHHUM, OCHOBHBIE T10-

4 HATUS U onpesieeHus. Perenne cucreM JTMHEHHbBIX YpaBHEHUN
MetoaoM Kpamepa, MmeTo1o0M 00paTHOI MaTpHIIBI

5 Pemenne cucreM JIMHEWHBIX ypaBHEHHN MeTooM [aycca. Panr

Matpuuel. Teopema Kponekepa — Kanemnu.

6 Merton ['aycca B mpOU3BOJIBHBIX CUCTEMAaX JIMHEUHBIX YPAaBHEHUH.
OnHOpOIHBIE CUCTEMBI IMHENHBIX YPABHEHUM.

Pa3nes 2. DiieMeHTHI BeKTOpPHOI anredpsnl. Bexropsl. JIunei-
HbIE OI€paluy HaJ BEKTOpaMM, UX CBOWCTBA. JIMHeHHOE Ipo-
7 CTPAHCTBO T'€OMETPUYECKUX BEKTOPOB. [IOHATHE TMHEHHON KOM-
OuHanMM BEKTOPOB. JIMHEIHO HE3aBUCHMBIE U JIMHEHHO 3aBUCH-
MBbI€ CUCTEMBI BEKTOPOB.

[TonsTHE 6a3uca MPOCTPAHCTBA FEOMETPHUECKUX BeKTOpoB. Koop-
8 JIUHaTH BeKTopa. OpTOHOpMUpPOBaHHBIN 6a3uc. KonnuHeapHoCTb,
OpPTOTOHAJILHOCTh U KOMIJIAHAPHOCTh BEKTOPOB.

CxkansipHOE IPOU3BEIEHUE BEKTOPOB U €0 CBOMCTBA. Y CIIOBHUE Op-
9 TOTOHAJILHOCTH BEKTOPOB. BekTOopHOE Mpon3BEeHUE ABYX BEKTO-
POB, €r0 CBOMCTBA. Y CJIOBHE KOJUIMHEAPHOCTH BEKTOPOB
CMmelmanHOe NPOU3BEACHHUE TPEX BEKTOPOB U €r0 CBOMCTBA. BbI-
quciaeHne o0beMa napaujesenunesa U NupaMusl. Y cJIoBUe KOM-
10 IUIAHAPHOCTH BEKTOPOB. BhruncieHne ckaasipHOro, BEKTOPHOTO U
CMEIIAHHOTO MTPOU3BEACHUN BEKTOPOB, 3aJaHHBIX KOOpIUHATAMU
B OPTOHOPMHMPOBAHHOM 0Oa3uce.

Jlunelinble nmpocTpaHcTBa. PasMepHOCTh M 0a3uc IMHEHHOTO Mpo-
CTpPaHCTBA.

Martpuna nepexona ot 6a3uca k 6a3ucy. IIpeobpazoBanue Koop-
JTUHAT BEKTOpa NMpu H3MEeHeHHH Oasuca. JIuHeliHble orneparopsl,
JecTBUs ¢ TMHEHHBIMU onepaTopaMu. COOCTBEHHBIE BEKTOPHI U
cOOCTBEHHBIE 3HAYEHUS] MaTPHUIIBI

11

Paznen 3. KoMmjiekcHbIe YHCJIa U MHOro4JeHbl MHOXECTBO
KOMILIEKCHBIX uncen. PopMbl 3aMucu KOMILIEKCHBIX yucen. Jleil-
CTBUA HAJl KOMIIJICKCHBIMH YN CJIAMHA. PaSHO)KeHI/Ie MHOTI'OYJICHA Ha
MHO>KUTEJH, OCHOBHAsI TEOpeMa anre0psl

12

13 Pa3nen 4. AHaauTHYecKasi reOMeTpUs
Cucrembl KoopauHat. Pa3auyHble TUNIBI YPaBHEHUN TNIOCKOCTH




14 PaznuyHbie TUIBI ypaBHEHU TPSIMOM HA IJTIOCKOCTH U B POCTPaH-
CTBE

15 B3aumHoe pacronoxeHue NpsMbIX Ha INIOCKOCTH U B IIPOCTPaH-
cTBE. BblunciieHne paccTOSHUNA MEXKy ABYMS TOUKaMHU, TOYKOU U
IpsIMOM. BeruncieHne paccTosiHUS MEXy CKPELIIUBAIOIIMMUCS
IpsAMBIMU. B3auMHOE pacIlOiOKEeHHUE INIOCKOCTEN. BbrunciieHue
PacCTOSTHUI MEXK]ly TOUKON U INIOCKOCTBIO

16 KpuBbie BTOpOro mopsijika HX reOMeTpHUYECKHUE CBOWCTBA. Y paBHe-
HUS JJUTUIICa, TUTIepOoITbl, mapabonsl O0IIee ypaBHEHUE KPUBOI
BTOpOTO nopsiika. [IpuBeaeHne KPHUBOil BTOPOTo MOpsiaKa K KaHO-
HUYECKOMY BHUY. [IOBEpXHOCTH BTOPOTO MOPSAKA

3.5 TemaTHKa KypCOBbIX MPOEKTOB (KYPCOBBIX padoT)
KypcoBble npoekThl/3a1aHus 10 TaHHON TUCIHUILIMHE HE MPEyCMOTPEHBI

4, Y4eOHO-MeTOAM4YEeCKOEe U HH(POPMALIMOHHOE 00ecIeYeHue

41 HopmatuBnblie 1o0KyMeHTbI 1 OCTbI

®denepanbHblil 3akoH OT 29 aekadbps 2012 roma Ne 273-D3 «O06 ob6pazoBanuu B Poccuiickoit
®denepanun» (C UI3MEHEHUSIMU U JIOTIOTHEHUSIMH );

®enepalibHbIN rocy1apCTBEHHBIN 00pa30BaTENIbHBIN CTaHIapT BhICILIEro oOpa3oBaHusl - Oa-
KayiaBpuart 1o HanpasieHuto noarotrosku 09.03.02 MudopmarimoHHbie CHCTEMBI U
TEXHOJIOTUH, yTBepkAeHHbIN [Ipukasom MunuctepcTBa odpasoBanus u Hayku PO ot 19
ceHtsi0ps2017 r. N 926 "O06 yTBepxaeHuu QenepanbHoro... Pegakius ¢ usmeneHussMu N
1456 ot 26.11.2020

[Tpuka3z MunuctepctBa oopazoBanus u Hayku PD ot 05 anpens 2017 r. Ne 301 «O06 ytBep-
xaeHuu [lopsaaka opraHu3ay U OCyIIECTBIEHUSI 00pa30BaTeIbHOM IEATEILHOCTH 110 00pa-
30BaTeJbHBIM MPOrpaMMaM BBICILIEr0 00pa3oBaHMs — IIporpaMmamM OakaiaBpHuara, nporpam-
MaM CHelHaIuTeTa, IporpaMMaM MarucTparypsbl;

[Topsanox npoBeaeHHs rocy1apCTBEHHOW NTOTOBOM aTTeCTalluK 0 00pa30BaTENIbHBIM MPO-
rpaMMaM BhICIIIEro o0Opa3oBaHMs — IporpaMMaM OakajiaBpuaTa, porpaMMaM crelnuanuTeTa
U TIporpaMMaM MarucTpaTyphbl, yTBEpKISHHBINA mpukazoM MunobpHayku Poccuu ot 29
utoHs 2015 1. Ne 636;

[TonoxeHue o MpakTUYECKON MOATOTOBKE 00YYaIOIUXCsl, YTBEpKIEHHOE TpruKa3oM MuHu-
CTepCTBa HayKH U BbIciiero oopaszoBanus Poccuiickoit @enepaunn u MuHucrepcTsa mnpo-
cBerieHust Poccuiickoii @enepanun ot 5 aBrycra 2020 r. Ne 885/390;

VYcTaB 1 10KalbHbIE HOPMATHUBHBIE aKThl MOCKOBCKOIO MOJIUTEXA

Ob6nactu npodeccuoHanbHOMN 1eSTeNbHOCTH U cepbl TPoPeCCHOHATBHOMN 1A TEIbHOCTH, B
KOTOPBIX BBITYCKHHUKH, OCBOUBILIKE MporpamMmy OakaiaBpuara (J1ajiee - BBITYCKHUKH ), MOTYT
OCYILIECTBIATH NMPO(PECCHOHANBHYIO NEATETbHOCTh:

06 CBsi3b, HHPOPMAIIMOHHBIE 1 KOMMYHUKAIIHOHHBIE TEXHOJIOTHH (B chepe MPOoeKTUPOBa-
HUS, pa3pabOTKU, BHEAPEHUS U HKCIUTyaTal[M1 CPECTB BHIYUCIUTEIBHON TEXHUKN U UH(POP-
MAaIMOHHBIX CHCTEM, YIIPABIICHUS UX KU3HEHHBIM LUKIIOM)

4.2  OcHOBHasi JJUTepaTypa:

3abonorckuit B.C. Jluneiinas anre6pa 1 aHanuTHUecKasi reoMeTpus (yd4eOHbIH KOMILIEKC):
yuebHoe ocobue, 2-¢ uzn. Crep. M.: M3a-so MIHOPA-M, 2022. 309 c. (Bsiciiee o6pa3oa-
Hue: OakanaBpHar).

Cupotuna 1.K. JIuneitnas anrebpa u aHAIUTUYECKAsi TEOMETPHS: MHTEPAKTUBHBINA KypPC:



yaebnoe nmocodue st By3oB. CII6, M3a-Bo Jlans, 2022. 180 c.

3. Kypc nekuuii mo nuHeiHON anredpe U aHATUTUYECKOW TeoMeTprn: ydyeOHoe mocodue. // Kyn-
psasueB b.1O., Marsam B.U., [lokazeeB B.B., Uepkecosa ['.B.. M.: MI'TY «MAMMN», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DiexkTponHslii pecypc. ]

4.3  JlonmoJIHUTeJbHAS JIUTEepaTypa:

1. KpaTtkmii Kypc BBICHICH MaTeMaTHKH [DJIEKTPOHHBIN pecypc]: y4ded. - DIeKTpoH. naH. -
MockBa:  Hamxos u K, 2017. - 510 <c¢  [Pexum  gocryma: URL:
https://e.lanbook.com/book/93522. - 3ar1. ¢ skpana.] .

2. 3yb6koB B.T'., JIsxoBckuii B.A., MapteiHerko A.W., Munoctes B.b., [Tymkaps E.A. Kypc ma-
TEMAaTHUKH JJII TEXHUYECKUX BBICIINX y4eOHBIX 3aBeneHuid. Yactu 1-4. M.: MTT1Y, 2012. 400
9K3.

3. Wnwbun B.A., [To3nsk O.I'. Ananutrdeckas reomerpus. M.: Hayka. ['naB. pen-us ¢pusuko-ma-
TeM. JIUT-pbl, 1988. 224 c.

4. beknemuiues, J[.B. Pemenne 3amau u3 Kypca aHATUTUYECKOW T'€OMETPUU M JMHEHHOUN am-
reOpsI [ DIIEKTPOHHEIHN pecypc]: yuel. mocodue - DIeKTpoH. aaH. - Mocksa: @usmariut, 2014,
- 192 c. [Pexxum moctyna: URL: https://e.lanbook.com/book/59632. - 3ari. ¢ skpaHa. ]

4.4  JaexkTpoHHBIE 00pa3oBaTebHbIE PeCYPChI

[IpoBeneHue 3aHATHI U aTTECTALUI BOBMOXXHO B AMCTAHIMOHHOM (OopMaTe ¢ IPUMECHEHHEM CH-
CTeMBbI JTUCTAaHIHMOHHOTO 00y4enus ynupepcurera (CLO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
denpoit «MateMaTHKa» 3JIEKTPOHHBIX 00pa3oBarenbHbIX pecypcoB (DOP) mo BceM pasnenam
HpOrpaMMBI:

Hazsanue 50P
JIuneiinas u BekTopHas anredpa | https://online.mospolytech.ru/course/view.php?id=3368
AHanuTHYecKasi FreoMeTpus https://online.mospolytech.ru/local/crw/course.php?id=2843

Jluneiinast anreOpa u ananutH- | https://online.mospolytech.ru/course/view.php?id=462
JeCcKasi FeOMETPUs

Pa3paborannbie DOP BKIIIOYAIOT TPEHUPOBOUHBIE U UTOTOBBIE TECTHI.
[Topsimox mpoBeaeHus: paboT B AUCTAaHLIMOHHOM (hopMaTe yCTaHaBIMBAETCS OTAEIbHBIMU PacIo-
PSDKEHUSIMH ITPOPEKTOpa 10 y4eOHOH paboTe W/nuiy HEHTPOM y4eOHO-METOANUYECKONH PabOTHI.

Kamz[mﬁ CTyI[eHT 06GCH€q€H I/IH)II/IBI/II[yaJ'II)HI)IM HCOI"paHI/ILICHHI)IM Z[OCTyrIOM K BHGKTpOHHOfI

OMOJIMOTEKE MOCKOBCKOIO ITOJIUTEXA

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

HNHTepHeT-pecypchl BKIIOYAIOT YI€OHO-METOINYECKHE MAaTepUalbl B SJIEKTPOHHOM BHJE, TIPE-

CTaBJIEHHLIE HA CalTe mospolytech.ru B pa3acliic: «HCHTp MaTeMaTHU4YCCKOI O 06p3.30BaHI/I}I»

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

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

[Tone3npie yaeOHO-MeTOANMYECKHE M HH(POPMAIIMOHHBIE MaTEPHAJIbI PEICTABIIEHBl Ha caiiTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepedens pecypcoB HHGOPMAIMOHHO-TEIEKOMMYHHUKAITMOHHOU ceT « HTEpHET» 1J1s1 OCBOCHUS

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

45  JIuneH3MOHHOE W CBOOOJHO pacpocTpaHsieMoe MPOorpaMMHoe
o0ecreueHue


http://lib.mami.ru/lib/content/elektronnyy-katalog
https://e.lanbook.com/book/93522
https://e.lanbook.com/book/59632
https://online.mospolytech.ru/course/view.php?id=3368
https://online.mospolytech.ru/local/crw/course.php?id=2843
https://online.mospolytech.ru/course/view.php?id=462
https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.matematikalegko.ru/
http://www.i-exam.ru/

Ne| HaumenoBanue | Pazpadorunk I1O JocTynHOCTD Ccblika Ha Enunblii peectp
(mpaBoob.1aga- (TMIEeH3UMOHHOE, | POCCHIICKHX NMPOTrpPamMM s
TeJIb) CcBO0OIHO pac- 9BM u B/I (npu HATM4YHUK)
NpocTpaHsieMoe)
1 | Astra Linux [ OOO JInnen3znoHHoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 [ MoitOduc OO0 "HOBBIE JIuuieH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAUHBIE str/301558/?sphrase _1d=9433
TEXHOJIOI'M" 75
4.6 CoBpemeHHbIe TpodeccoOHATbHBIE 0a3bl JAHHBIX U
HH(POPMANHOHHBIE CIIPABOYHBIECHCTEMbI
Ilepeuenn pecypcoB cetu UHTepHET, JOCTYNMHBIX JJI5l 0CBOEHHUS JUCHHUILIMHBI:
Ne HanmeHnoBanue Ccpuika Ha pecype JocTynmHocTb

NudopmanuoHHo-cipaBOYHbIE CHCTEMBbI

Stack Overflow

https://stackoverflow.com/

HoctynHa B cetn UH-
TEepHET 0e3 orpaHuye-

HUH
HNHdopmaninoHHbIe pecypchbl
http:// www.consultant.ru JoctymHo
Ceru Koncynpranrtllntoc
[Topran ®@enepanbHbIX rocy-
0o -
JEPCTBEHIEIX O0PasOBateib http://www.fgosvo.ru. JlocTymHO

HBIX CTAHAApPTOB BBICHICTO 00-

pa3oBaHMs
JJIeKTPOHHO-0MOJINOTEYHbIE CHCTEMbI
Jlanp https://e.lanbook.com/ HoctynHa B cetu UH-
TepHeT 0e3 orpaHuye-
HHH
IPR Books https://www.iprbookshop.ru/ | Toctynua B cetu UH-

TepHeT 0e3 orpaHuye-
1305078

IIpodeccnonanbHbie 6a3b1 JAHHBIX
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https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/
http://www.fgosvo.ru/
http://www.iprbookshop.ru/

ba3za naHHBIX HAYIHOH dIIEK- http://www.elibrary.ru JlocTymHO

TPOHHOU OMOIMOTEKH
(eLIBRARY.RU)

Web of Science Core Collection | http://webofscience.com JlocTymHo
— rmonMTeMatudeckas pedepa-

TUBHO-OMOMorpadudeckas u

HayKoMmeTpu4deckas (6ubauo-
MeTpuueckas) 0aza JaHHBIX

5. MarepuajbHO-TEXHUYECKOE o0ecriedeHue JUCIMTITUHbI

MarepuanbHO — TeXHUYecKas 6a3a yHUBEpcUTeTa o0ecrieynBaeT POBEICHNE BCEX BUIOB
3aHATHUH, IPETYCMOTPEHHBIX YYEOHBIM IIJIAHOM, U COOTBETCTBYET JEHCTBYIOIIMM CAaHUTAPHBIM U
IPOTUBOIOXKAPHBIM IMPABUJIaM H HOPMaM.

Kadenpa «MaremaTrkay He pacroynaraeT COOCTBEHHBIM ayJUTOPHBIM (DOHIOM U UCTIONb-
3yeT yueOHble ayTUTOpUU U3 o011ero GoHa yHUBEpCUTETA.

[Tpu HEOOXOAUMOCTH /IJIs IPOBECHUS HHTEPAKTUBHBIX MPAKTUYECKHUX 3aHATHI UCTIONb3Y-
IOTCS] KOMIIBIOTEPHBIE KJI1acChl YHUBEPCUTETA.

6. MeTonnquKne PEKOMEHIAIINN

6.1 MeToanueckue peKOMeHIAIUN /IJIsl MPeNnoIaBaTeJisi 0 OPraHu3anuu
00y4eHus1

[Tpex e Bcero, cnenyer 0OpaTUTh BHUMaHKUE CTYJEHTOB Ha TO, YTO IPAKTUYECKU BECh U3Y-
yaeMblil UIMU MaTepHall He TpeOyeT Kakoi-In0o crienuanbHON (AOMOIHUTENIBHOMN) MOATOTOBKY U
BIIOJTHE MOJKET OBITh YCIEIIHO U3YY€eH, €CIIH CTYIEHTHI Oy1yT MOCEIIaTh 3aHATH, CBOEBPEMEHHO
BBITOJIHSTD IOMAILIHUE 3a/IaHUs U TI0JIb30BaThCs (IIPU HEOOXOAMMOCTH ) CUCTEMOM IJIAHOBBIX KOH-
CyJbTallMil B TEYEHHE KaKJOro cemecTpa. Bomennie B Kypc MareéMaTUKH pa3leibl SBISIOTCA
KJIACCUYECKUMHU, B TO K€ BPEMS OHU NIPAKTUUECKH OPUEHTUPOBAHBI, TAK KaK UMEIOT IIMPOKOE pac-
IIPOCTPAaHEHNUE I PEIICHUs Pa3HOTO poja 3a1ad BHYTPU CaMOW MAaTeMaTHUKH U NPUKJIAJHbIX 3a-
nad. VIX ocBoeHHE MOMOXKET CTYAEHTaM JIOTUYECKU BEPHO, apIyMEHTHUPOBAHO U SCHO CTPOUTHh
YCTHYIO U MIUCbMEHHYIO PeUb, YCIEUIHO MPUMEHSITh HAKOIUIEHHbIE 3HAHUs B MPO(ECcCHOHATBHOM
JeSITEIbHOCTH.

HeobxoauMo ¢ camoro Hadana 3aHATHH PEKOMEHI0BaTh CTYACHTAM OCHOBHYIO U JIOIOJI-
HUTEJIbHYIO JINTEPATYPY, a B KOHIIE CEMECTpa JaTh CIUCOK BOIPOCOB JIJIs TOITOTOBKH K SK3aMEHY.

Ha nepBoM 3aHATHM MO JUCHUIUIMHE CIEAYET 0053aTeIbHO MPOUHPOPMHUPOBATH CTY IE€H-
TOB O BUJE U (popMe MPOMEKYTOUHOM aTTeCTalluy MO AUCHUIIINHE, CPOKaX €€ MPOBEACHNUS,
YCIIOBUSX JIOMYCKa K IPOMEKYTOYHOM aTTECTAllMH, IPUMEHSIEMBIX BUaX IPOMEXYTOUYHOIO KOH-
TPOJISL.

N3noxxeHne TEOpETUUECKOro MaTepuasna JOJKHO CONPOBOXAATHCS HWIUIFOCTPATUBHBIMU
pUMepaMu, TIIATeIbHO OTOOPAaHHBIMU IIpernojaBaTesieM TakK, YTOObl TEXHUYECKUE TPYAHOCTH U
BBIKJIQ/IKH TP PELICHNN 331a41 HE OTBJIEKAJIN OT TJIaBHOT'O: OCMBICIEHUS UJIEU U CYTH ITPUMEHSI-
eMbIX MeToJ10B. ClielyeT Bcerza yka3bIiBaTh IpUMeEphl MPAKTUUYECKOIO MPUMEHEHHUS PaCCMOTpPEH-
HBIX Ha 3aHATUAX YpaBHEHUH U GopMyIIL.

[TpakTHueckue 3aHATHS JAOJKHBI ObITh OPraHU30BAHBI MIPEMOaBaTEIEM TaKUM 00pa3oM,
4TOOBI OCTAaBAJIOCh BPEMs Ha MEPHOJMUECKOE BBIMOJIHEHHE CTYJEeHTaMU HEeOOJBIION caMocTos-
TEJIbHOM pabOThI B ayJUTOPUU JJIsl IPOBEPKU YCBOEHUS M3JI0)KEHHOI'O MaTepHara.
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[IpenonaBatenb, BeAYIIUN IPAKTHUECKUE 3aHATHS, JOJDKEH COTTIACOBLIBATh yueOHO-TeMa-
TUYECKUH TJIaH 3aHATUH C JIGKTOPOM, UCIIOJIb30BaTh €IUHYIO CHCTEMY 0003HAYCHHH.

[TpenonaBaremnto cieayeT 10OMBATbCS CUCTEMAaTHUECKOW HENpPepbIBHONW pabOThl CTYAEH-
TOB B TEUCHHE CEMECTPA, HEOOXOAUMO BBISBIIATH CUIIBHBIX CTYACHTOB M IIPUBJIEKATh UX K HAYYHOM
paboTe, K Y4acTHIO B pa3HOr0 pOja OJMMIMAgaX U KOHKypcax.

CTyzneHT AOKEH OLyIaTh 3aMHTEPECOBAHHOCTD MPENOaBaTeNsl B JOCTUKEHUN KOHEY-
HOI'O pe3ysibTaTa: B MPUOOPETEHUHM OOYYaroIMMUCS IMPOYHBIX 3HAHWH, YMEHUH M BIaJCHMS
HaKOIIJICHHOM MH(popManuei s pereHus 3a/1a4 B Tpo(ecCHOHANBHOMN NesITeTbHOCTH.

6.1.1. O6pa3oBaTe/ibHbIE TEXHOJIOTHHI

B03MOKHO ITpOBeICHNE 3aHATHI M aTTECTAIlUi B IUCTAHIIMOHHOM (opMare ¢ IPUMEHEHHUEM CH-
CTeMBbl TUCTAaHIMOHHOTO oOyueHus: yHuBepcuteta (CHAO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
benpoii «KMaTeMaTrKa IEKTPOHHBIX 00pa3oBaTeabHbIX pecypcoB (DOP) (cm. m.4.4) .

[Topsiiok poBeieHus: padoOT B TUCTAHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTICIBHBIMU PACIIO-
PSOKEHHUSIMH TIPOPEKTOpa Mo yueOHON paboTe /Wi HEHTPOM yueOHO-METOUUECKON PadOoTHI.

6.2 MeToanuyeckue yKasaHus AJi 00y4arOUUXCH M0 0CBOCHUIOAM CIIUTIINHbI
Pa3zneun: 3s1eMeHTBI JIMHEHHOH ajredpbl

Matpunsl u onpeaeauTeau. [Ipexxae Bcero, CTyIeHT IOJDKEH MOHATH, YTO MaTPULIA —
9TO TabnuUIa Yuceln (MpuYeM 3Ta TadbJIuIa MOKET UMETh OJJUHAKOBOE YUCIIO CTPOK U CTOJIOLIOB, a
MOYET OBITh M IPSIMOYTOJIBHOH ), @ OTIPENIEIUTEIb- 3TO YHUCIIO, 3alIMCHIBAEMOE B BUJI€ KBAaAPATHON
TaOJIMIIBI, TO €CTh ONPEICIUTENN CYIECTBYIOT TOJIBKO Y KBaJAPATHBIX MaTPHII.

Cnenyet 00paTuTh 0c000€ BHUMAHNUE HA ONEPALIMI0 YMHOXKEHUS MPSAMOYTOJIbHBIX MaTpUIL
U TIOHATh, KAKUM IOJIY4aeTcsl HOPsII0K MaTpHUllbl — Ipou3BeaeHus. OCOOEHHOCTh MaTPUI] TAKXKe
COCTOUT B TOM, 4TO IPOU3BEJICHHE MAaTPUL] HE IEPECTaHOBOYHO, TO ecThb AB # BA .Criexyer 004-
3aTeNIbHO YOAUTHCS B 3TOM, PEIINB COOTBETCTBYIOIINE 3aJa4H.

BaxHbIM siBisieTcst moHsATHE 00paTHOM MaTpulbl. Hano 3HaTh yclioBHE CyIIECTBOBAaHUS
00paTHOM MaTpHUIIBI U aNTOPUTM ee nocTpoeHus. Ilocne ee BeIUMCIEHNS 11€7€c000pa3HO AeTaTh
TIPOBEPKY NPaBUILHOCTH PENIEH s, BBIIONHUB onepaiuio yMHoxeHus A~'A=E (gomkuHa nomy-
YUTHCS €IMHUYHAS MaTPUILIA)
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[Tpu u3yveHuu onpenenuTenell Haa0 YeTKO YCBOUTH MOHATUS MUHOPA, aaredpandecKkoro
JOTIOTHEHHUSI, 3HATh MHOTOYHCIICHHBIE CBOMCTBA ompeneiuTens. /st oCBOCHUS TEXHUKH BBIUUC-
JICHUSI ONpPEICITUTENCH 11eJIeco00pa3Ho, BHIOPAB MPOU3BOJIBHBIA ONPEICITUTENb BhIIIE TPETHETO
MOPSIIKA, PACKPBITh €r0 Pa3IMYHBIMU CIIOCOOAMU, IPUMEHSISI PA3JI0KEHUE M MO CTPOKaM H TIO
cron6bam. OGpaTuTe BHUMaHHUE, KAaKUe CTPOKHU (CTOJIOIBI) MPEANIOUTUTEIbHEE BBIOUPATh JIJIs pac-
KPBITHUS OTMPEACTUTENS], YTOOBI YIIPOCTUTD €ro BhruucieHne. OcodeHHo Y3 PEeKTUBHO BHIYMCICHUE
OTIPENICIUTEIS C TIOMOIIBIO JIEMEHTAPHBIX MPEOOPA30BAHUM, IPUBOISIINX €0 K TPEYroJIbHOMY
BU]TY.

[Ipu u3yueHuu pemeHui CUCTEM JTUHEHHBIX anreopandeckux ypasHeHuit (CJIAY) obpa-
TUTE BHUMAHHE, PEXK]IC BCETO, HA MIOHSATUE PEIICHUS CUCTEMBI U YCIIOBHS CYIIIECTBOBAHUS pelie-
HUI B 3aBUCUMOCTH OT COOTHOILICHHUS MEXIy PAaHTOM MaTpPHUIIbI, PAHTOM PACIIMPEHHON MaTPHIIBI
CUCTEMBI ¥ YUCJIOM HEH3BECTHBIX M ypaBHeHU. OOparuTe BHUMaHUE HA YCIOBUS MPUMEHEHUS
dopmyn Kpamepa u merona oOpaTHOW MaTpuilbl. BHUMaTenbHO pa3doepuTe IpUMEphl peIIeHUs
IPOM3BOJILHBIX CHCTEM JIMHEWHBIX airedpandeckux ypaBHeHUi metogom ['aycca (BBeneHue Oa-
3UCHBIX U CBOOOJIHBIX TEPEMEHHBIX ).

Pa3nesi: DiieMeHTHI BEeKTOPHOM aJre0pbl

[Tpu m3ydeHun NaHHOW TEMbI OOpaTUTE BHUMAaHWE HA JTUHCHHBIC OTECpPAIlUU HaJ BEKTO-
paMu, Ha MOHATHS JTMHEHHON HE3aBUCUMOCTH U JIMHEWHOM 3aBUCUMOCTH BEKTOPOB, Ha (hyH1aMEH-
TaJIbHOE TIOHATHE 0a3Mca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO Oa3uca), Ha pasio-
JKCHHE BEKTOpa o 0a3ucy.

3HaTh OIpeeeHne, FTEOMETPUIECKHE CBOMCTBA CKAJSIPHOTO, BEKTOPHOTO M CMEIIAHHOTO
NPOM3BEICHUS BEKTOPOB, GOPMYJIBI JJIsi UX BHIYUCICHHS B BEKTOPHOW M B KOOPJIMHATHOM (hopMme.
O0s13aTenbHO 3HATh U YMETH MPOBEPSTH YCIOBUS OPTOTOHAIBHOCTH, KOJUIMHEAPHOCTH M KOMILIA-
HApHOCTH BEKTOPOB.

Pa3nen: koMIUIeKCHbIE YHCJIA 1 MHOTOYJIEHBI

B stom paznene, npexne Bcero, HaJlo MOHATh, YTO KOMIIEKCHOE YHCIIO SIBHJIOCH PacIIu-
pEHHEM TOHSTUS JACHCTBUTEIBHBIX YHCEN, 3HATh OMpeeleHre U TpU (HOPMBI 3aMTUCH KOMILIIEKC-
HOTO yucina (anredpandecKylo, TPUTOHOMETPUYECKYIO U MTOKa3aTeNIbHYI0), TEOMETPHUECKYIO UH-
TepHIpeTaIrio KOMILIEKCHOTO YUCIIa ¥ B3aUMHO-0/THO3HAYHOE COOTBETCTBUE MEKy MHOKECTBOM

KOMILJIEKCHBIX YHCENT ¥ MHO>KECTBOM TOUEK KOMIUIEKCHOM MIOCKOCTH. 3HATh (hopmyny Ditiepa.
KomrmuiekcHbie ymncia MOXHO M300pakaTh C IOMOIIbIO BEKTOPOB HAa KOMITJIEKCHOM TIIOCKOCTH.
[ToaTOMY OTeparuu CJI0KEeHUs U BEIUUTAHUS KOMIUIEKCHBIX YHCEJl MOTYT OBITh CBEJIEHBI K OTepa-
LUSAM CJIOKEHHS U BBIUUTAHUS COOTBETCTBYIOLIMX BEKTOPOB.

Hano 3HaTh 1 yMeTh BBINOJIHATH ONEPALIMH YMHOXKEHUS, I€JICHUS, BO3BEACHUS B TIOJIOXKH-
TEIbHYIO CTEMeHb KOMILIEKCHBIX YHCEN, 3alHCAHHBIX B TPUTOHOMETpUUYECKOUN (popme, n3Bieye-
HUS KOPHS N-OU CTEMEHU U3 KOMIUIEKCHOTO YHCIIa.

CrnenyeTr oOpaTuTh BHUMaHHE Ha TO, YTO MHOXXECTBO KOMIUIEKCHBIX YHCEI SBISETCS 3a-
MKHYTBIM, TO €CTh JIt00ast anredpanueckasi onepanus HaJl KOMIUICKCHBIMU YUCJIaMH HE BBIBOJIUAT
3a npeaesnbl 00JaCTH KOMITJIEKCHBIX YHCET.

Hano 3HaTh pa3nuuHbie BUBI PAa3I0KEHNUS MHOTOUJICHA HA MHOXKUTEIH JJIs CIIy9aeB, KO-
I/1a Cpey KOpHEH MHOTOWIEHA MOTYT OBITh KpaTHbIE, KOMIIJIEKCHBIE KOPHHU. DTH CBEJIEHUS OyIyT
WCIIOJIH30BATHCS, HANIPUMEDP, B MHTETPATHLHOM HMCUUCICHUW TIPU BBIYUCICHUH WHTETPAJIOB OT
JIPOOHO-pAaMOHAIBHBIX (DYHKIIUH, IPU PEIIeHUU JIMHEWHBIX OJHOPOAHBIX MU depeHInaTbHbIX
ypaBHEHUH N-TO TOPSAIKA C TOCTOSTHHBIMH KO3 PUITUSHTAMH.

Pa3znen: AnaanTnyeckasi reoMeTpus

[Ipu U3yueHnr aHAIUTUYECKOW TE€OMETPHUU CIEAYET, MPEXKIE BCEro, MOHATh, YTO €€ 3aJauei sB-
JSIeTCS U3YYCHHE TEOMETPUUECKUX O0BEKTOB TP IMOMOIIM aHATUTHICCKUX METOJIOB anreOphl 1
MaTeMaTUYeCKOoro aHaau3a. B 0oCHOBe Takoro nmojaxo/ia J€KUT METO KOOPAUHAT, BIIEPBHIE CUCTE-
MaTudecku mpumMeHeHHbIN P. JlekapToM. OCHOBHBIC TIOHSITHS TEOMETPUH (TOUKA, MpsMasi, TI0c-
KOCTh) SIBIIIFOTCSI HEOTPECNIEMbIMH, U I UX OMUCAHHS MPUMEHSIETCS] aKCHOMATHYEeCKHI Me-
TOJ1, TTO3BOJISIFOIINI YCTAHOBUTH B3aMMHO OJTHO3HAYHOE COOTBETCTBHE MEXKTY MHOKECTBOM TOUEK
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NPSIMOI ¥ MHOYKECTBOM JICHCTBUTEIBHBIX YHCEN U, TAKUM 00pa30M, BBECTH CHCTEMY KOOPIUHAT.
Hazo uetko ycBOUTH pazinuyHble GOPMBI YpaBHEHUH NPSAMOHN U IMIIOCKOCTU YMETh MEPEXOTUTH OT
ontHOW (opMbI K aApyroi. ClieayeT OCMBICIUTh U YCHEITHO MPUMEHSITh PEIICHHs KIACCHYECKUX
3a/1a4 aHATMTHYECKON T€OMETPHH O B3aMMHOM DPACIIOJIOKCHHH TPSIMBIX U TUIOCKOCTEH, yMETh
OTIPENENATh YIJIbI U PACCTOSHUS MY PA3IMYHBIMH F€OMETPUICCKUMU 0ObEKTAMHU.

OTMeTuM B 3aKIIOYECHHE, YTO YCIICUIHOE M3yueHHUe NUCIUIUINHBI «JIuHeiiHas anrebpay,
nproOpeTeHne HeOOXOIMMBIX KOMIICTCHITNI, YMEHUI U HABBIKOB BIIAJICHUS MATEMAaTHYCCKUM all-
naparoM TpeOyeT OT CTYJAECHTOB OOJBIION caMOCTOATENbHOU paboThl. OOpaTUTe BHUMAaHUE, YTO
KOJINYECTBO YacOB, OTBOJMMBIX Ha CAMOCTOSITENIbHYIO PabOTy B COOTBETCTBUU C y4eOHBIM ILIa-
HOM, GOHBL[IC qucia 4aCoB, OTBOAUMBIX Ha BCC BUAbI ayAUTOPHBIX 3aHSTUN.

1. DoH/1 O1IEHOYHBIX CPEICTB

@OoH/ OIICHOYHBIX CPENICTB mpejacTaBieH B [Ipmiokenun 2 k pabodeil mporpaMme U BKITIOYAET
pa3nelsl:

1. MeToibl KOHTPOJISL ¥ OLICHUBAHUS PE3yJIbTaTOB O0YUCHUS

2 llIkana 1 KpUTEpUH OLICHUBAHUS PE3yIbTATOB 00YUYEHUS

3. OneHoYHBIE CPECTBA

3.1. Texkymuii KOHTPOIb

3.2. TIpomexxyTodHAas aTTECTAIUS
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Ilpunoswcenue 1

TeMaTnuecKuil IVIAH COePKaHUS AUCHUILINHBI «J/InHeliHas aiaredopay»

110 HAIIPaABJICHUI0 IMTOATOTOBKHA

09.03.02 «upopmanmoHHbIE CUCTEMbI M TEXHOJIOTHI)

HanpasnennocTs (mpoduiib MOATOTOBKH)

""ABTOMATH3UPOBAaHHbIE cCTeMbl 00padoTkn nHGopMauuu u ynpasiaeHus', "MHpopMannoHHbIe CHCTEMbI YMHBIX IPOCTPAHCTB',

"UHdpopManoHHbIE TEXHOJOTHH B MeTHAHMHAYCTPUM U au3aiine', "IIporpamMMHoe o0ecrnieueHne HrpoBoii KOMNBLIOTEPHOI HHAYCTPHH"
9
"TexHO0JIOTHH JONOJTHEHHOH M BUPTYaIbHOU peanbHocTH", "[{uppoBas Tpanchopmanus'

®opma 00y4YeHUSA: OYHAS, 320YHAA

(bakanasp)
Buabl yueOHoii padoThl,
BKJIIOYas CAMOCTOSATEbHYIO Buasbi camocrosiTesibHON padoThI ©opmbl
=3 aTTecTa-
5 = padoTy CTyICHTOB CrynenrToB
Paznen § S ’ U
3 E U TPY10€MKOCTh B Yacax
n/n CP | KC
J | II/C | JIad C P K.P. | K.IL. | PT'P | Pedepar | K/p | O | 3
IlepBblii cemecTp
Pa3nes 1. DieMeHTHI JJMHEHHOM aJI-
1.1 | redpul Mampuysi, deticmausi Ha0 mampu- 1 1 2 2 3
yamu.
OnpenenuTeny, UX CBOWCTBA W BBIYHCIIC-
HHUe. MaTpuyHasi 3aluCh CHUCTEMBI JIMHEH-
1.2 PITH 1| 2 2 3 n
HBIX YpaBHEHU.
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Boiiaua 3aganmii PI'P Ne 1 mo JiuHelHOK
aareope .

1.3

OOparHas MaTpulia ¥ €e BeIuucieHue. Mar-
pUYHas 3allUChb CUCTEMBI JIMHEWHBIX YypaB-
HEHUN.

14

CucTeMbl TUHEHHBIX aareOpanvdecKux
ypaBHEHU, OCHOBHBIE MTOHATHS U OMpe/e-
nenus. Pemenue cucreM TMHEWHBIX ypaB-
HeHuil metogoM Kpamepa, metogom oOpart-
HOW MaTpPHUIIBI

1.5

Pemenue cucteM TMHEHHBIX YpaBHEHUI
MeroaoM ['aycca. Panr marpunsl. Teopema
Kponekepa — Kanemm.

1.6

Merop ['aycca B IpOM3BOIBHBIX CHCTEMAX
JUHENHBIX ypaBHeHUH. OTHOPOJHBIE CH-
CTEMBI JINHEWHBIX YPaBHEHHM.
CamocrositeibHas padora Nel B ayauro-
PMH 110 JIMHEHOM ajredpe

1.7

Bexkropsl. JInHeliHbIe Oniepany Hal BEKTO-
pamu, ux cBoiicTBa. JIuHeitHble KOMOMHA-
LIUA BEKTOpPOB. JIMHEWHO HE3aBUCUMBIE U
JIMHENHO 3aBHCHMBIE CUCTEMBI BEKTOPOB.

Briiaua 3ananunii PI'P Ne2 no BekTOpHOI
anre0pe.

1.8

[Tonsitne OGasuca. KoopauHatbl BeKTOpa.
KonnuueapHOCTh, OPTOTOHAIBHOCTH U KOM-
MJIAHAPHOCTh BEKTOPOB.
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1.9

CkansipHOE NMPOU3BEACHUE BEKTOPOB U €T0
cBoiicTBa. BekTopHoe mpousBeaeHHEe IBYX
BEKTOPOB, €r0 CBOWCTBA.

1.10

CMmemniaHHOe IPOU3BENIEHUE TPEX BEKTOPOB
U ero cpoiictBa. Briuucienue oobema mna-
paiienenumneaa. YclIoBUE KOJUIMHEApHO-
CTH, OPTOTOHATBHOCTH ¥ KOMILIAHAPHOCTH
BEKTOpOB. OpPTOHOPMHUPOBAHHBINA Oazuc.
Brrurcnenue CKajaspHOTO, BEKTOPHOTO U
CMEIIaHHOTO MPOU3BEACHUN BEKTOPOB, 3a-
JTAHHBIX KOOPJWHATAMU B OPTOHOPMHPO-
BaHHOM Oa3smuce.

CamocTosiTeibHasi padoTa Ne 2 B ayiuTO-
P¥M 10 BEKTOPHOMH ajiredpe

10

1.11

JIuneitnpie mpocTpaHcTBa. Pa3zmepHOCTh U
6a3uc JIMHEHHOTr 0 MPOCTPAHCTBA.

Martpuna nepexojga ot 0asuca k 0aszucy
npeoOpa3oBaHUE KOOPAWHAT BEKTOpa MNpHU
u3MeHeHuu 0aszuca. CoOCTBEHHbIE BEKTOPbI
U COOCTBEHHBIE 3HAUEHUS JTUHEHHOro ore-
paTopa.

11

1.12

Pa3nea 3. KommiiekcHble yncjia U1 MHO-
roujeHbl MHOXXECTBO KOMIUIEKCHBIX YH-
CCJI. q)OpMI)I 3aIIUCHU KOMIIJICKCHBIX YHCEII.
Onepanuu HajJ KOMIUIEKCHBIMUA YHUCJIaMHU.
Pasnoxxenrue MHOrowieHa Ha MHOXKHTEIH
OCHOBHas Teopema anreopbl

12

1.13

Pa3znen 4. Ananuruyeckasi reoMeTpust
CucreMsl koopAauHar. Pa3ianuHble THUIIBI
YPaBHEHUH IIIOCKOCTH

13
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Boiaaua 3aganuii PI'P Ne3 mo anaaurtm-
YecKOi reoMeTPpUH

1.14

PasnuuHble TUIIBI ypaBHEHUH NIPSAMOM Ha
IJIOCKOCTH U B IPOCTPAHCTBE

14

1.15

B3anmnoe pacrnonokeHue npsmMbiX Ha MIoc-
KOCTH U B IIPOCTPAHCTBE. Bpruncienue pac-
CTOSIHUM MEXIY IABYMS TOUKaMH, TOYKOH U
psIMOM. B3anmHOe pacnosnokeHue MmiIocKo-
cTeil. Beluucienue pacCTOSIHUN MEXy TOY-
KOH M INTOCKOCTBIO

CamocrosiTesibHas padora Ne 3 B ayauTo-
PVH 110 AHAJUTHYECKOI TeOMeTPHU

15

1.16

Kpusslie BTOpOro nopsiika ux reoMmerpuye-
CKME CBOWMCTBA. YPAaBHEHMS DJUIMIICA, TH-
nepOosbl, mapaboser OOmiee ypaBHEHUE
KpUBOW BTOporo mopsaka. IIpuBencHue
KPUBBIX BTOPOTO TMOpPSJIKa K KaHOHHYE-
ckoMmy BuIy. [ToBepXHOCTH BTOpPOrO TO-
psaka

16

®dopMma aTTecTanum

21

Bcero yacoB nmo gucuuniinHe

16

32

60

PI'P

cam
pao.
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Ipunosicenue 2

®OH/I OHEHOYHbBIX CPEJACTB
MO JUCUMILIMHE

«J/IuneitHas ajareopa»

Hanpagnernue noarorosku: 09.03.02 « M H(DOpMaLIMOHHBIE CUCTEMBI M TEXHOJIOTHH».
[Tpoduns: "ABTOMATH3UPOBAHHBIC CHCTEMBI 00pa0OTKH WH(OPMAIUU U yIIpaBiIeHus",
"MHdopManinoHHbIE CUCTEMBI YMHBIX IpocTpaHcTB", "MHGOpMaIMOHHBIC TEXHOJIOTHH B
MeauanHaycTpuu u au3arine”, "IIporpamMmMHoe oOecrieueHrne UTpoBOi KOMITBIOTEPHOU UHIyCTpUHU",
"TexXHOJOTHH AOMOJHEHHOW Y BUPTYyaIbHON peasibHOCTH"

Kadenpa: «Maremarukar

7.1  MeToabl KOHTPOJISI U OLICHMBAHUSA Pe3yJIbTATOB 00y4eHHUA

JJ1st KOHTPOJISL yCIIEBAEMOCTH M KQ4eCTBA OCBOSHUS JUCIUIUTMHBI HACTOSIIEH MPOrpaMMOit
HpEeNyCMOTPEHBI CIENYIOIINE BUALI KOHTPOIIA:
- KOHTPOJIb TEKYIIEH yCcreBaeMOCTH (TEKYIU KOHTPOJIB);
- IPOMEXKYTOYHAsI aTTecTalus (3K3aMeH).

7.2 Ikana 4 KpUTEPUH OLIEHNMBAHUS Pe3yJIbTATOB 00y4YeHUsI

dopMa MPOMEKYTOUHOMH ATTECTAUH: IK3aMeH

[IpomesxyTounast arTectanust 00yJaronuxcs B (hopMe s3K3aMeHa IPOBOUTCS IO PE3YJIbTaTaMm
BBITIOJTHEHHSI BCEX BUJIOB yueOHOI pabOoThI, MPEeTIyCMOTPEHHBIX YUeOHBIM IJIAHOM O JAHHOW UCITHU-
IUTMHE, TP 3TOM YUYUTBIBAIOTCS PE3YJIbTAThl TEKYLIErOo KOHTPOJS YCIEBAEMOCTH B TEUEHHE Ce-
MecTpa. OneHKa CTeneH! AOCTHKEHUS O0yJarolIMMHUCS TUIAHUPYEMBIX Pe3yIbTaTOB OOYYEHHS IO
JUCUHUIIIIMHE TIPOBOJUTCS MPENOJAaBaTENEM, BEAYIIUM 3aHATUS MO AUCIHUIUIMHE METOJAOM JKCIepT-
HOH oueHkH. [1o uroram npomeKyTo4HOW aTTECTAalMy MO AUCIUIUIMHE BBICTABISETCS OLICHKA «OT-
JUYHOY, «XOPOUIO», «yIOBIECTBOPUTEIBHOY» UITU «HEYIOBIETBOPUTEIBLHOY.

Ixana oueHNBaHUA Onucanue

BeinonHeHsl Bce o0si3aTelbHbIC YCJOBHSI NOATOTOBKH CTY-
AEGHTA K IPOMEXKYTOYHON aTTecTalMu, IpPEeIyCMOTPEHHBIE
porpaMMoi TUCHMIUIMHBL. CTyIEHT JEMOHCTPHUPYET COOTBET-
CTBHE 3HAHUM, YMEHMI, HABBIKOB ITOKA3aTeJIsIM, IPUBEICHHBIM B
OTan4HO TabIMIaX, ONepupyeT NpUOOPETEHHBIMU 3HAHUSIMH, YMEHUSIMU,
HaBbIKaMH, PUMEHSET UX B CUTyallsX MOBBIIMIEHHON CIOKHO-
ctu. Ilpu »TOoM MoOryr OBITH AONYLIEHBl HE3HAYUTEIbHBIE
OIIMOKH, HETOUYHOCTH, 3aTPYAHEHUs IPHU IEepPEeHOCe 3HAHUU U
YMEHU Ha HOBBIE, HECTAH/IAPTHBIE 3a7a4H.
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Xopomuio

BoinonHeHsl Bce o0si3aTeslbHbIE YCJOBHSI NOATOTOBKH CTY-
JAEHTa K TIPOMEKYTOYHOM AaTTeCTalluM, IIPEIyCMOTPEHHbIE
nporpaMMoi TuciuIuiHbl. CTyI€HT JIEMOHCTPUPYET COOTBET-
CTBUE 3HAHUI, yMEHUI, HABBIKOB IIOKA3aTENSIM, IPUBEIECHHBIM B
TaOJIMIAX, ONEPUPYET MPUOOPETCHHBIMH 3HAHUSAMH, YMEHHUSIMH,
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HaBblKamu. B To ke BpeMs Ipu OTBETE JOMYCKAET HECYIIECTBEH-
HBbIE TOTrPEIIHOCTH, 337a4i peIlaeT ¢ HeJI04YeTaMH, HE BIIUSIO-
MU Ha OOIITUH XOJ] peIICHUS.

Y 10BIETBOPUTEIILHO

BoinonHensl Bce 00si3aTesibHbIE YCJOBUSI MOATOTOBKHU CTY-
JAeHTa K IPOMEKYTOYHOHl AaTTecTallUM, IPEIyCMOTPEHHbIE
nporpaMMoil tucuuIuiuHbl. CTYAEHT AEMOHCTPHUPYET COOTBET-
CTBUE 3HAHUH, yMEHUI, HABBIKOB [TOKA3aTENsIM, IPUBEICHHBIM B
TabIuIax, onepupyeT NpuoOPEeTEHHbIMU 3HAHUSIMHU, YMEHUSIMH,
HaBbIkaMu. Ho mokasbiBaeT HeriyOokue 3HaHUS, IPU OTBETE HE
JIOTTyCKaeT IrpyObIX OIMOOK WK MIPOTUBOPEUHii, OJJHAKO B (op-
MYJIMPOBAHUU OTBETA OTCYTCTBYET JIOJKHAS CBS3b MEXKIYy aHa-
JU30M, apryMeHTallMell U BBIBOJAMH, B PEIIEHUU 3a/7a4 MOTYT
coJiepKaThCsl rpyOble onOKu. 11 noay4yeHus paBUIIBHOTO OT-
BeTa TPEOYIOTCS YTOUHSIOLIME BOIPOCHI.

HeynonersopurensHo

He BpimonHeHbl o0si3aTe/ibHBbIE YCJOBHUSI NOATOTOBKH CTY-
AEGHTA K IPOMEKYTOYHON aTTecTauMu, IPEeIyCMOTPEHHbIE
nporpammont pucuuiuinHbl, MJIM cTyneHT neMoHCTpupyer He-
IIOJTHOE COOTBETCTBUE 3HAHUM, YMEHMM, HABBIKOB ITPUBEICHHBIM
B Ta0JMIIaX, JOMYCKAIOTCS 3HAUNTENbHbIE OIIMOKH, IPOSBISETCS
OTCYTCTBHE 3HAHUM, YMEHUH, HAaBBIKOB II0 POy IOKa3aTelew,
CTYJIEHT MCIBITBIBAECT 3HAYUTEIbHBIE 3aTPYIHEHHUs IIPU ONIEPU-
POBaHUN 3HAHUSIMU U YMEHUSIMH.

7.3  OueHo4HbIE CpeCTBA

Hepeqenb OICHOYHBIX CPEACTB M0 JUCHHUIIJIHHE

«JIuneiiHas anreopay»

HanmenoBanue
No
OLIEHOYHOTO Cpex-
n/a
CTBa

IIpencrasienue one-
HOYHOI'O CpE/ICTBA B
DOC

Kpatkas xapakTepucTHKa OI[CHOYHOTO
cpencTaa

1 KonTponbnas (ca-
MOCTOSITEJIbHAs)
pabora

(KP)

CpenctBo NpoBEpKH YMEHUIN NPUMEHSTH
MOJTyYeHHbIE 3HAHUS NI pellleHus 3a/1a4
ONPEACIEHHOr0 TUIA MO TEME WIN pa3-
Jeny

Kommiext KOHTPOJIb-
HBIX 3aJaHuM 110 Ba-
puaHnTamMm

2 | Pacuerno-rpadu-
yeckas pabora

(PTP)

CpeacTtBo NMpoOBEPKH YMEHUN NPUMEHATH
IIOJIyYEHHBIE 3HAHUA I10 3apaHee OIpeie-
JIEHHOW METOJUKE Ul pEIIeHus 3a]1ad
WIA 3aJaHuil 1O MOJYJIIO WM JUCIH-
IUIMHE B LIEJIOM.

Komrutekr  3amaHmii
JUIsl BBITIOJTHEHHS pac-
YeTHO-TpadUIeCcKOn
paboThI
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CpencTBO KOHTPOJIS, OPTaHU30BAaHHOE KaK
crienManbHas 0ece/ia meIarornyeckoro pa-

YcTHBIN onpoc co- | O0THUKA ¢ O0y4aroIIMMCsl Ha TEMBI, CBS- Bomnpocsl o
3 OeceoBaHME, 3aHHBIE C M3y4aeMOM JMCIMILUIMHOM, U pac- | TeMaMm/paszenaM Juc-
(YO) CYMTAaHHOE Ha BBISICHEHHWE 00beMa 3HAHHM LIMIITAHBI

00y4aromerocs 1o OomnpeeaeHHOMY pas-
aeiy, TeMe, podseMe | T.II.
CucreMa CTaHAapTH3UPOBAHHBIX 3aaHUIA,
Tecr HO3BOJISFOLIAs aBTOMAaTH3UPO- ®oHJ TECTOBBIX
(T) BaTh IPOLICAYPY U3MEPEHHs YPOBHS 3Ha- 3amaHui
HUH 1 yMeHUI 00yJaromerocs.
5 | Ok3amenanuonnsie | CpecTBO TPOBEPKH 3HAHWW, YMEHHUH, | DK3aMeHAI[IOHHbIC
OMIIeTHI HaBBIKOB. MOKET BKITIOYATh KOMILIEKC T€O- OMJIETEL.
PETUYECKUX BOIMPOCOB, 3aJay, MpPaKTHYe-

(3B) y Illxana oneHUBaHUS U
CKHX 3aJIaHUM.
npoueaypa MpUMeHe-
HUSL.
ITpomexyroynas arrecta- | Dk3ameH (D) 1) ycrro (V)
nus (ITA)

2) nucemenHo (1)

7.3.1. Tekymuii KOHTPOJIb

OueHoYHbIE CPEACTBA TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH BKIIFOUAKOT KOHTPOJIbHBIE BOIIPOCHI
U 3a/1aHus B hopMe OIaHKOBOT'O TECTUPOBAHUS JIJIsl KOHTPOJISI OCBOEHUS 00yUaOIIUMUCS Pa3/esioB
JTUACHUIUINHEL, iprem PI'P.

Conep:xanue pacueTHO-rpaduyecKoii padoTsl.

PacuetHo-rpadguyeckas padora Nel no JuHeiiHoi anaredpe.

Kpatkoe coneprxanue pacueTHO-TpaduuecKoil padoTHI:

Matpuusl u onpenenurenau. Pemenne cucreM JTUHEHHBIX anreOpandeckux ypaBHEHUN METo/aMu
["aycca, Kpamepa 1 06paTHOIl MaTpHUIBL.

PacuerHo-rpadguyeckas padora Ne2 nmo BeKTOpHOI ajaredpe.

Kpatkoe coneprxanue pacueTHO-TpaduuecKkoil padoThI:

Bekropsl, neiictBus Haja BekTopamu. CKalipHOE, BEKTOPHOE, CMELIAHHOE IIPOU3BEICHUS BEKTOPOB.
PacuerHo-rpadguyeckas padora Ne3 o aHaJIMTHYECKON reOMETPHH.

Kpatkoe coneprxanue pacueTHO-TpaduuecKoil padoTHI:

Pasznnunble BUBl ypaBHEHHH NPSMON U MJIOCKOCTU. B3anMHOE pacnoioskeHHe MpsIMBIX Ha MIOCKO-
CTH, TNTOCKOCTEM B MTPOCTPAHCTBE.

KoMIuiekT 3aganui il BLINOJHEHUSA
pacdetrHo-rpapuueckux pador (PI'P)

no aucuuruiiHe Jluneiinas anredpa

(HaI/IMeHOBaHHe ZII/ICHI/I]'[J'II/IHBI)

PI'P Nel, yactp 1

-1 1 0 2 0 2
3amanue Nel. JTaHBI MAaTPUITBI AZ:/ 1 3 2\: u B:|(O -3 3\1. |
\4 0 -3) 1 1 -1)
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Beimonuuts aeiicteus: A2 +8BT .

3ananue Ne2. [Ipo1oiKuTh JTaHHOE MATPUYHOE PABEHCTBO (2A+3B)2 —4A2 —B6AB =...
Y IIPOBEPUTH €r0 AJis MaTpull 4 U B U3 nepBoro  3ajaHusl.

3ananue Ne3. BoluMcIuTh ONpeAeauTellb AByMs CII0CO0aMU: pa3ioKEHUEM I10 IEPBON CTPOKE U
pa3JI0KEHUEM I10 IIEPBOMY CTOJIOLLY.

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

3ananue Ned. JIns naHHOIN MaTpUIbl HATH 00paTHYIO MaTpuily. Crienars IpoBEpKY.

(102
|l 10.
-1 2 3

3aganue No5. Pemnte Marpuunoe ypaBuenne AXB =C (maiitu X). Cuenath npoBepKy.

12 3 4) (0 4
A_[z 1} B{z 3J; C:L—9 3)|'

3ananue Ne6. HaiiTu panr MaTpuiibl.

(1 12 3 7)
0 5 4 3 1’
‘2 3 89 15|'
|3 -8 2 6 20)
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PI'P Nel, 3agaHusi 10 pelICHHIO CHCTEM JIMHEHHBIX aJire0panvecKux ypaBHeHU I

3aganue Nel. Pemuth cuctemy metogom Kpamepa. Caenats mpoBepKY.

Xt+4X —X3 =-2
2X, + 2%, +3%X; =7
3%, +6%, — 2, =1

3amanue No2. Pemuth cuctemy u3 Nel MeTomoM 0OpaTHON MaTPHITBL.
3aganue Ne3. Pemnts cucremy u3 Nel metoniom ["aycca.

3ananue Ne4. Pemuth HEOMHOPOIHYIO cucTeMy MeTosoM ["aycca. Halitu oOriiee pemeHue u 4act-
HOE pelleHueE.

Xt + X2 +2X3+3X2 =5
| 5x, +4x, + 4x, =11
3amanue NoS5. Pemuth oqHOpoaHYIO0 cucteMy MetonoM ["aycca. Haittu o6uiee permenne u OCP.

2X1 +6X2 —9%X3 —9x4 =0
4, —5%; + X, =0

3X 1 3x, ~Tx, — 4%, =0
X, —3X, +2X3 + 5%, =0

PI'P Nel, gyacth 2
3ananue Nel. ITokasaTh, 4To BeKTOpHI M, N, P 006pa3yioT 6a3uc B IPOCTPAHCTBE U PA3I0KHUTH

BekTOp & Mo atomy Gasucy: M =(1,-1,2),n=(2,0,3), p=(-2,-1,1),a=(5,-4,13).

3aganve Ne2. Jaubl BekTopbl M u M. BBIACHUTH — KOJUTMHEAPHBI JIM BEKTOPLI & 1 D .

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

Saganue Nod. Haiitn |&|, comn || =612, |71| =2, (m,m) =135, a=6n-m.
Bananue Ned. Jlan AABC . Haittu £ B,ecn A(1;-1;2), B(3;3;2), C (7;1;2).

Baganue No5. Tlpu kakux 'x* BEKTOpbl & ¥ D TeprneHauKyisapHbI?

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

3aganue Ne6. Haiitu miomia/is napauiesorpaMma, IIOCTPOEHHOTO Ha BeKTopax a u b .
a=2m-5nb=m+n, |m|=12, |7|=3,(m, ) = o

3ananue No7. Haiitu miomians tpeyroiapauka ABC, eciu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

Baganue Ne8. Jlaubl BekTopsl @, b, C. BBIACHUTH — KOMILIAHAPHBI JIM BEKTOPBL. ECII BEKTOPBI HE

o JIUTh = KaKyro
KOMIUJIaHAapHbI, TO HAUTH 00BeM napajijiejacnuiicaa, moOCTpOCHHOIO Ha BEKTOpax
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TPOIKY OHH 00pPa3yIoT. a,b,c uomnpene-

a(1;-15),b (2;4;-2), ¢ (3;0;1).
3ananue Ne9. Jlns nuHelHOTO oniepaTopa A 3amaHbl 00pa3sl 0a3ucHbBIX 31eMeHTOB A€, AE,, Ag,

. 3anmcath Matpuiy oneparopa 4 B 6asuce €, €,, €; u HalTH 00pa3

anemeHTa X .
Ae, =7¢6,+3¢6, —2e,, Ae, =g, —¢, +4¢e;, Ae, =2¢, +2¢, +36,,
X =286, —A4€, +6,.

3aganne Nel0. Haiftu coOCTBEHHBIEC 3HAUE€HUS U COOCTBEHHBIE BEKTOPHI JINHEHHOTO onepaTopa,
3a[JaHHOTO B HEKOTOPOM 0a3uce MaTpuled a _ |~ 41

B

PI'P Ne 1, yactnp 3

Baganue Nel. Tlpsmas |, npoxomur yepes Touky A mapamiensno Bektopy (- Ipsamas |,mpo-
XOAUT yepe3 Touky B mepnenmukymnspao Bekropy N . Haiitu Touky nmepecedeHus NpsMbIX U YOI

mexay aum, ecm A(3;5), ¢ (1;3), B(0;5), n (-=3; 4).

3amanve Ne2. Jlana mpsamas |, . IIpamas |, mpoxomut uepes rouku A u B. Haiitu paccrosinume ot

Touku nepecedenus npsambix |, u |, no npsmoii | ;.

1-

{X:‘St‘?’ A(4:0), B(7:3), |,:9x—12y+2=0.

y=3t+4,
Bananue Ne3. Haiitu paccrosuue ot touku M, 1o mmockoctn o, mpoxonsuieii uepes Touky A
neprieHAuKyIsipHO Bektopy M, ecmu M (0; 1; 7), A(2; -1; 4), T (6; 22; -3).

Baganne Ned. Haiiti yron Mexy IIIOCKOCTBIO Ol M IUIOCKOCTBIO [, Ipoxosieil uepes Touku

A, BuC,ecm a:5x+Yy+4z-28=0, A(5;25), B(3;7;0), C(-4;-3;-1).
3aganue NeS. 3amMcaTh KaHOHUYECKUE YpaBHEHH MPSIMOH, 3aJJaHHOM OOIIMMHU ypaBHEHUSMHU.

X+2y-92-10=0;
3X+4y+8z-24=0.

3ananue Ne6. Haiitu Touky nepecedenus npsmoii | 1 mmockocTd O M yronm Mexay HUMH.

[ X+t2_y _z-1 g:x42y-37-12=0.

3 4 -2

3amanue No7. Ilpsmas |, npoxomut yepes toukn A u B. Ilpsmas |, npoxomur uepes Touxy M

NEPICHAUKYIISIPHO IJIOCKOCTH OL . Haiitu yroJj Mexay npsamMmbIMA Il nu |2 U BBIAAICHUTB — JICXKAT JIN

25
A(9;-3;1),B(4;4;,-5), M (-1;11;-11), (X +

3ananue Ne8. Jlins JaHHOM KpUBOM — 1 yka3artb (OKYCBHI, SKCLIEHTPUCHUTET, TUPEK-

OHH B OZ[HOﬁ IIJIOCKOCTH HUJIM CKPECIIUBAKOTCA.




T = a:2x+3y—-z-1=0.
49 25
Tpuchkl. [TocTpouTh KpuBYyI0, H300pa3uTh POKYCHI, TUPEKTPHUCHI.

3ananne Ne9. ITpusectn ypaBHeHue kpuBoit 9% — 25y? —18x + 200y — 616 =0 k kaHOHMYe-
CKOMY BHJTy M [IOCTPOHUTH KPUBYIO.
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KonTposabHbie 3a1anus (mpumMepbl)
Bapuanr.

1. Haiiti 3nauenms marpranoro mMuorowrena F ((A)

(-1 0)
f :—3 G y =
(x) X2+ 22 —x+3,A LB 2)|

(22 0 8 1 -5)

|
2. HaiiTi paHr MaTpyIbl IPHBEICHUEM K CTYNEHYaTOMY BUILY || 38 ’ 6 3 13
( 1 3 13 5 17

1 2 1
3. BBIYHCIUTH ONPEICINTEIb IPUBEICHUEM K CTYIICHYATOMY BHIY 3 -5 3
2 7 -

4. Haiitu matpuily, o6paTHylo aaHHO# (a). PemmTs MaTpuuHoe ypaBHeHue (0)

{1 2 11 o1 2 3 5
@ |3 5 3 2 (2
\2 7 —1} U 4)D<=(3 )

5. Pewuthb cucTEMY ypaBHEHHH. YKa3aTh 00LIEe M OJJHO YaCTHOE PelIeHuE (a).

Pemuthb cucteMy ¢ moMoinsio 00paTHON MaTpuiibl u 1o hopmysam Kpamepa (0)

4x1 +9%X2 —5X3 —8x4 =5 X1+2X2 +X3=5
(a) (6)

3X1+7X2_2X3_4X4 :4 3X1_5X2 +3X3 :_7
2X +5X +X +3x =3 2X +17 =

L 1 2 3 4 L 1 2 3

Bapuant
1. Pacrucate PA3JIOKCHUE BECKTOpA )2 10 BEKTOpam B, a, F
x={5-121}, p={1,-30}, g={1,-11}, r={0,-1,2}

2. KonnunaeapHs! JIn BEKTOpsI P U ( ?

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

3. Jlana nupamua ¢ BepumHamu B toukax AAAA,.
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A1(-2,4,8), A2(4,-1,2) , A3(-8,7,10) , As(-3,4,-2)

Havitn

a) yroj MexXIy pedpamu

0) oowvem mupamusr A A, AA,

B) JUIMHY BBICOTHI OIyIIEHHON Ha rpaHbA A, A,

I') HAWTH JUTHHY MEHaHbI, IPOBEICHHYIO n3 BepinuHbIAL K pedpy A, A,

4 BBIYUCIIATE TUIOIIAIb APaIENorpaMMa, MOCTPOEHHOTO Ha BEKTOpax & u b O — yros Mexy BeKTo-pamu ]
T

nga=2p+q,b=p-3g.p=2,9=2,a=4".

Bapuant

1. Haiitu paccrosiaue ot Toukn Mo 1o mmockoctn (M1M2M3 ):
Mo (-9;10;2), M1(0;7;-4), M2 (4;8;-1), Ms(-2;1;3)
(X+y+2-2=0

2. BeInucaTh KAHOHUYECKOE YPABHEHHE MPSMOI: ZL

X-y-3z+6=0

3. HaifTi TouKy mepecedeH s mpsMoii 1 IIOCKoCTH: X~ 2 _y- 3 _Z +1 g X+y+22-9=0.
1 1 -4

4. Haiitu Touky P cummerpuunyto Touke P otHocutensHo npsimoii | : P(O;—l;3) m X-1_ 'y 2z
1 — :
1 -1 1

S. Hammcath ypaBHEHHE IUIOCKOCTH Ol Npoxojsiel uepes Touky Mo u neprneHukyisipHo MPSIMOM
(MiMz2): Mo (3;2;0), M1(4;1;5), M2 (2;-1;4).
6. HaiiTu KOCHHYC yrila MeX1y IUIOCKOCTAMH OL; ¥ OL2
o1 :3X—y+3=0, a2 :x-2y+52-10=0
BapnaHT 331131{1/1171 MPOMEKYTOIHOI'0 TECTA

(—2 0 8 1 —5)

1.1. HaifTu paHr MaTpHILbl IPUBEICHUEM K CTYIIEHIaTOMY Bmly|

1.2. Pemuth MaTpU4HOE YpaBHEHUE (1 -2) [—2

L—s 4JHX: 3 -1 OJ

jX1+2X2+X3 =5
1.3. Pemts cucremy o popmynam Kpamepa |%))((1 - E%))((2+ 3))((3 =1—37
=+ — =
l 2.1. Harmucatp
PasJOKEeHHe BEKTOpa

X mo BekTOopam
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w

r={0,-1,2} Lo
par x={5-121}, p={1,-3,0} q={1,-11},

2.2. BpIuuCcIUTh IUIOMIA/b apajuienorpaMMa, IIOCTPOSHHOTO Ha BeKTopax d U b a- yroi Mexay Bektopamu P u (

a=2p+q,

=p-3q, lp|=2. |a|=2, o=

Tl

2.3, Jlana mipawma c sepummavn s TouxaxA, A A, A (6,1,3), A, (6,-2,-3)A5(2,2,0), A,(=5,1,0)

HaiiTi [UTHHY MeIHaHbI, IpoBeaeHHyo u3 Bepumibl Al K pebpy Az A3

x-2_y-3_z41 X+y+22-9=0.

3.1. Haiitn ToUKy nepecedeHus NpsIMON 1 INIOCKOCTH:

1 1 -4

x-1 y

3.2. Haiitu Touky P CUMMETPUYHYIO TOUKE P ornocurensuo TpsAMOii Itz P (0, —1;3) u
1 -1 1

3.3Hanucats ypasuenne miockoctd O mpoxomsmei gepes Touky M0 u mepmemmukymspro  mpsMoit (M1M2 ) : Mo (3, 2,0)
, M1 (4;,1;5), M2(2;-1;4).

4.1. Jlana xpuBasi BToporo nopsika X2 +4y? —12X +16Yy +16 = 0 . [Tony4nTh KaHOHHYECKOE ypaBHEHHE KPHBOH M IIOCTPOMUTE .ee
p p P. yd yp p p

! ! ’
4.2. CocTaBUTh MaTpHIly Tiepexoja ot 6azuca € ,€ ,€ k 6asucy € ,€ ,€ | ecim

€ =26 +6,+86,;§ =6 —-6,+6;, §, =6 +26, +6

Kputepun onenku:

- OLICHKA «3aYTEHO» BBICTABIISETCS CTYACHTY, €CJIU OH PETYJSIPHO B TEYEHUE CEMECTPA IPEACTABIISLI
pelIeHUs 3a/1a4, BBIIOJIHUI OJHOCTHIO BCE 3aJaHMsI M MX 3alUTHII, OTBETUB Ha BOIIPOCHI Mpernoia-
BaTeIS;

- OLIEHKA «HE 3a4TE€HO» BBICTABIISIETCS CTY/AEHTY, €CJIM OH HEPErYJISIPHO B TEUEHUE CEMECTpa Ipe.-
CTaBJISLT PEHICHUsI 33/1a4, BBIMOJIHUI 33/1aHUs HE TOJHOCTHIO MJIM BOOOIIE HE MPEICTaBIsT pabOThI
Ha MPOBEPKY, JIOIYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETAX Ha BOIIPOCHI MTPENnojaBaTes.

Jlis mpoBeieHus TEKYILEero KOHTPOJIs 3HAaHUN CTYAEHTOB B JTUCTaHIIMOHHOM (hopmare B pas-
paboTaHHBIX Kadenpoit «MaremaTnka» OHJIAWH-Kypcax UMEIOTCS MPOMEXYTOUHbIe (MPOOHBIE) Te-
CTBI.
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7.3.2. [IpoMexyTOUHAS aTTECTALMS
KommiekT Bonpocos

JUHEWHASA AJITEBPA

Matpuupbl, TUIIBI MATPUL]

Omnepaiuu ¢ MaTpullaMH, UX CBOMCTBA.

YMHOKEHHE NPSIMOYTOJIbHBIX MaTPULL.

Marpuunas gopma 3anucu cUCTEMbI JUHEHHBIX alre0pandyeckux ypaBHEHH.

Ornpeaenureny U X CBOMCTBA

[TonsTue onpeaenuresns. MUHOPSHI U anredpandeckue J0MOTHEHUS.

CucreMbl TMHENHBIX aIreOpanyecKux ypaBHEHUM, OCHOBHBIE IOHATHS U OIIPEIEICHMUS.

IIpaBuio Kpamepa pelienust cuctem JIMHEHHBIX YpaBHEHUM.

OOpatHas MaTpula 1 €€ BEIYUCIICHUE. Y CIIOBUE CYILIECTBOBAHUS OOPaTHON MAaTPHIIBL.
10 Pemienue cucreM JIMHEHHBIX allreOpandeckux ypaBHEHUI METOJJOM OOpaTHOM MaTpPULIbI.
11. Metoa 'aycca perieHust cUCTEM JTMHEHHBIX YpaBHEHHH.
12. Penienne npon3BOJIbHBIX CUCTEM JIMHEHHBIX ypaBHEHHH MeTooM ["aycca.

Panr matpunel. Teopema Kponekepa — Kanemu.
13. [lonsTue onpenenutens. MUHOpPHI U asireOpandeckre JONOJHEHNUS.
14. Cuctemsl IMHENHHBIX aJlreOpandyeckux ypaBHEHUIN, OCHOBHBIC ITOHATHS U ONIpEACICHUS.
15. IIpaBuno Kpamepa perienus cucreM JUHEHHBIX YpaBHEHUH.
16. O6paTHast MaTpuIia U €€ BEIYUCICHHE. Y CJIOBHE CYIIECTBOBAHUS OOPAaTHOW MAaTPHIIBI.
17. Pemienune cucteM JIMHEHHBIX anreOpanyeckuX ypaBHEHUH METOJIOM 0OOpaTHOW MaTpHIIbI.
18. Meron ["aycca pelieHus CUCTEM JTMHEHHBIX YPaBHEHHIA.

oSN LN E

19. [NonsTue onpenenutens. MUHOPHI 1 areOpandecKue JOMOTHEHNUS.

20. CucteMbl JIMHEHHBIX areOpandeckux ypaBHEHUH, OCHOBHBIE ITOHATHUS U ONIpE/IEIEeHUsI.

21. TIpasuno Kpamepa pemieHus CHCTeM JTMHEHHBIX YPaBHEHUH.

22. O6paTtHast MaTpula U €€ BbIYMCIIEHHUE. Y CIIOBHUE CYIIECTBOBAHUS OOPAaTHOW MAaTPHIIBI.

23. Pemenne cucteM JMHEHHBIX alreOpandecKux ypaBHEHHI METOI0M 00paTHON MaTpPHIIBL.

24. Metop I"aycca perieHnst ciucTeM TUHEWHBIX YPaBHEHUH.

25. Pemienne npou3BOIbHBIX CUCTEM JTMHEWHBIX YpaBHEHUI MeToioM ["aycca.

26. Panr matpunel. Teopema Kponekepa — Kanemm.

27. OnHOpOAHbIE CHCTEMBI TMHEWHBIX ypaBHEeHUH. KpuTepuil cyiiecTBoBaHMsS HETPUBHAIBHBIX pe-
LIECHUI.

28. IlonsTHe BEeKTOpa U JIMHEHHbIE ONepaliy HaJl BEKTOPaMH, CBOICTBa onepanuii.

29. JIunelinasi KOMOMHAINS BEKTOPOB.

30. JIuneiinas HE3aBUCUMOCTD M JIMHEWHAs 3aBUCUMOCTh T€OMETPHUECKUX BeKTOpoB. Kpurepwii nu-
HEWHOHN 3aBUCUMOCTH.

31. ITonstue 6azuca. KoopanHaTel BEKTOpa.

32. OproHOpMHpPOBaHHEIH 0a3uc. Pa3noxxeHne BeKTopa 1o BEKTOpam Oasmuca.

33. YnopsimoueHHasi TpOiika BEKTOPOB.

34. CxanspHoe, BEKTOPHOE U CMEIIaHHOE TIPOM3BE/ICHNUE BEKTOPOB B OPTOHOPMHUPOBAHHOM Oa3uce.
35. YcnoBust opTOroHATBHOCTH, KOJUTHHEAPHOCTH M KOMIUTAHAPHOCTH BEKTOPOB.

36. JIuHelHBIE TPOCTPAHCTBA.

37. Matpuna nepexoja ot 6asuca k 6a3ucy.

38. CoOcTBEeHHBIE BEKTOPHI M COOCTBCHHBIC 3HAYCHHSI MATPHIIHI.

AHaJIUTHYECKAS reoOMeTpUs

1. Cucremsl koopauHart. JlekapToBbl IPSIMOYTOJIbHBIE KOOPIMHATHI HA MJIOCKOCTU U B MPOCTPaH-
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CTBE.

ITonsipHast cucrema KOOpAUHAT.

Paznuunble TUIIBI ypaBHEHUN IJIOCKOCTH U IIPSIMOIA.

Bbruncnenne paccTossHUN MeXAy ABYMsI TOUKaMH, TOYKOM U MPSIMON, TOYKOU U INIOCKOCTBIO.
Boruncnenue paccTosiHUs MEXy CKPEIMBAIOIIMMHUCS MTPSIMBIMU.

Brruncnenue yrioB MeKy ABYMs IIPSIMBIMU, IPSMOH U IIJIOCKOCTBIO, ABYMS IUIOCKOCTSIMH.
Kpussie BTOpOro nopsjika ux reoMeTpuIeCcKre CBOMCTBA U ypaBHeHus. [ [puBenene KpuBou BTO-
poro nopsika K KA HOHH4eCKOMY BHUJLY.

8. Kanonuueckue ypaBHEHHUS SIUIHIICA, TUIIEPOOIIBI, TAPaOOIIBI.

9. VYpaBHeHHE NOBEPXHOCTU BTOPOT'O MOPSAIKA.

10. Kanonnveckue ypaBHEeHUs cepsl, IUTUICON1a, KOHYCOB, THUIIEPOOIONUI0B, TapaboIOn I0B.

Nooabkown

DK3aMEeHALMOHHBIE OMJIEThI

Haznauenue: Mcnonb3yroTcs U1l IpoBeieHus npoMexxyTouHoi arrectauuu (ITA) mo nucuumuivze
«JIunelinas anredpa.
Pernament sx3ameHa: - Bpemst Ha HOArOTOBKY T€3UCOB OTBETOB - 10 45 MUH.

- Cr1oco® KOHTPOJIS: YCTHBIE OTBETHI.
KoMIUIeKTBI SK3aMEHAIIMOHHBIX OMJIETOB JOJKHEI COIepKaTh OmieToB Ha 25-30% Ooubiie yncia
CTYZAICHTOB B IpymIie (XpaHsaTcs Ha Kadeape «MaremaTuka).
Tunosblie BapuaHThbI OMJI€TOB NPUJIATAOTCS.

MHUHHCTEPCTBO HAVKH U BBICILIET'O OBPA3OBAHIS POCCUMCKON ®EJEPALINN
®EJIEPAJIBHOE T'OCY IAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUPEXXJIEHME BBICILIET'O OBPA3OBAHUS
«MOCKOBCKHWI NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWI TOJUTEX)

@akynbTeT 0a30BBIX KOMIIETEHIIUH, Kagenpa «MaremaTtuka»
Huctunnuna «JIuHeitHas anreGpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUIET

1. Omnpenenutenu u UX CBOKCTBA.

2. Pemmte MaTpuuyHOE ypaBHEHUE XB=A,eciu p_ |(1 2), B f‘l 2\|_
2 1) L0 1)
o X1+ 2% =-1
3. Pemmrts cucremy MeTO/10M OOpAaTHON MaTPHIIbI 2%-3x —12°
1 —3X =

4. JlaHbl BEKTOPHI a=(-59,8), b= (-31,-2), €=(-8,10,-10). [IpoBepUTH — KOMILUIAHAPHEI JIK OHH.

Ecnu Her, HaiiTh 00BEM napajuiejienunea, IOCTpOCHHOI0 Ha BEKTOpax
a,b,c.

5. Haiitu yron Mmexay BEKTOpamMu a=(1,-2-2) ub=(2,01).

YTBepxkaeHo Ha 3aceqanuu kadeapsl MaTemMaTuku « 03» 05 2022 r., mpotokon Ne 10

W.o. 3aB. kadeapoi H.B. Bacuinesa / /

MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OBPA3OBAHMS POCCUMCKOU ®EJIEPALIMNA
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OEJJEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEXJEHUE BBICIHIEI'O ObPA30OBAHUMA
«MOCKOBCKHU MOJIMTEXHUYECKHAN YHUBEPCUTET»
(MOCKOBCKW OJUTEX)

@DakynpTeT 0a30BBIX KOMIIETCHIIUH, Kadenpa «MaremaTtuka»
Hucnunmuna  «JIuHeitHas anreGpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBINA BUJIET

1. Jlunetinas koMOuHanus BeKTopoB. basuc. KoopaunaTtel BeKTOpa.

12 -1
2. Bpraucauts onpenenurens Mmatpupl C=AT,ecim A=(3 1 0 J .
011

. [4x1— 2%z +3xs =12,
3. Pemwure cucremy ypaBHeHun MetooM ['aycca (X +5x —3x =1,
1 2 3

lel +3%, —2%3 = 3.
4. Tloka3atb, 4TO BEKTOpHl M =(1,-1,2), A =(2,0,3), p=(-2,-1,1) 0Opa3yroT 6a3uc B MIPOCTPAHCTBE.
5. Hano of1iee ypaBHeHUe IpsIMOl  —2x +3y —5=0. HamucaTs: ypaBHEHHUE NPSAMOIA C YIIIOBBIM KO-
s unrenTom; ypaBHeHHE IPSIMON B OTPE3Kax; HOPMAJIbHOE YpaBHEHUE PSIMOH.

YTBepxkaeHO Ha 3acenannu kKadeapsl MareMaTuku « 03» 05 2022 r., mpotokoa Ne 10

N.o. 3aB. kaeapoii H.B. Bacunresa / /

Jis mpoBeieHus TPOMEKYTOYHOTO KOHTPOJISl 3HAHUH CTYIEHTOB B JUCTAHIIMOHHOM (popmaTe
B pa3paboTaHHbIX Kadenpoi «MareMaTuka» OHJIaAlH-Kypcax HMEIOTCSI HTOTOBBIC TECTHI.
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