[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
®KMO: MakcumoB Anekcert bopEHNCTEPCTBO HAYKU U BBIC

[lomKHOCTb: AMpeKT gégnapTameHTa 10006 g%%s%%l}liﬁ%%ng%@(%%hd
[ata noan l/IcaHI/Iﬂ %H] Iﬁ)gf?

Viukanssii nporpammis MEO CKOBCKUMU TTIOJIN

[IIETO OBPA3BOBAHMS POCCUMCKOM ®EJIEPALIMN

HOE OBPA30OBATEJIbBHOE YUYPEX/IEHUE BBICHIEI'O OBPA3OBAHU A

[ TEXHAYECKHUI YHUBEPCHUTET»

) BCKHUH MOJIUTEX)

8db180d1a3f02ac9e60521a5672742735¢18b1d6 (MOCR'

@Paxkynbrer « MTH(DOpMAIIMOHHBIE CUCTEMBI

YTBEPXAEHO
 [lekaH pakynbreta
UHGOpMaLMOHHbIX TEXHONOMMIA

"
et

=40 A A,
sl o7 /DT, lemuaos /

—
|

W28

_Mapta 2024,

PABOYASA ITPOI'PAMMA JUCLHHUITJINHBI

«/InHeiiHas ajaredpa u reoMeTpus)

Hamnpasnenne noaroToBku

09.03.03 Ilpukinagnas uHGopMaTuKa

HampasnenHocts (mpoduiib)

«bosabiiue n OTKPLITBIC TaHHBIC»

KBanuduxanus

O0axkaJsaBp

®dopmbl 00yUueHuUs

3a0odHaf

Mockaa, 2024 r.



Pa3zpaGorunk:

e
Kann. gus.-mar. nayk, goment ﬁf%@@
] . ; /E.A. Kora
" e

W.o. 3aB. xadenpoit «MaremaTukay,

KaHJ. Qu3.-MarT. HayK &%@é/% /H.B. Bacumbesa/
/ For

CoryiacoBano:

3aBenyronuii kageapoit «IIpuxnanaas nHGOpMaTHKAY,

OILICHT, K.3.H. i /C.B. CyBopos/
aon e YBOD



Conep:xkanue

1. Uenwu, 3aga4m n nnaHnpyemblie pe3ybTaTbl 0Oy4yeHMA NO AUCUUNAMNHE...............
2. MecTo ANCUMN/INHbBI B CTPYKTYPE 06pa30oBaTe/IbHOM MPOTPAMMbI.......ceeeeeeeeerrnnn..
3. CTpyKTypa U COIEPKAHUE TUCIIHIUIAHBL. ...\t uteereenteenteennneanneenneennnnns
3.1.  Bupabl y4eOHOM PAaBOTbI U TPYLOEMKOCTD.c.uereecreeeseeeeseeseeseessensesesenns
3.2. TemaTUYeCKUI NNaH N3YYEHUA OUCLINTIIUHDL. ..ccceereeerverrereeeeeeresreanees
3.3, CoAep’KaHNE ANCUMMIINHDL....cceeevieeeeeveeeeaeeieeaeeeesesesassnneens
3.4. TemaTuKa CEMUHAPCKUX/MPAKTUYECKMX MU N1aBOPaATOPHbIX 3aHATUM ........
4.  YyebHO-meTOoaMYECKOE U MHPOPMALMOHHOE OBECNEUEHME. ......ceneeeeerreeaainnns
4.1. HopmatmaHble AOKYMEHTbBI U TOCTbl..cuciicieeeceieeceieecie e et
4.2, OCHOBHAA JIUTEPATYP@ e ueeeeurererreessreerssreesseassnesssssesssssessrsssnnnsessesssnsnees
4.3. [JONOAHUTENBbHAA INTEPATYP . ueeeeeceereereereeersnresrsseesseaesssessssesssnsesssnes
4.4.  SNeKTPOHHbIe 0OPA30BATE/IbHBIE PECYPCDL..cererrerrirrverrererrvererserseeeeas
4.5.  JlnueHsmoHHoe 1 cBo6OAHO pacnpocTpaHAemoe nporpammHoe obec-
TIEUEHM .. e vveeeeiesresre et sresestesseeesesesses sreesssesses sssasssesssessesenssessessssens
4.6. CoBpemeHHble npodeccnoHanbHble 6a3bl AaHHbIX U MHGOPMALMOH-
HbIE CMIPABOYHDBIE CUCTEMDL....uvriieirierresieesriessressesessesssessssesssesesessesseessnns
5. MaTepmnanbHO-TEXHUUYECKOE ODECTEUEHME.......ccveueeeeereneeierveseesseressaesessesseneenes
6. MeTOANUYECKNE PEKOMEHOAUMM....cvirerrrersreeerenesseesssessreassaesses ssesssesssssssesssnenees
6.1. MeToaunyeckme pekomeHaaumMmn ana npenogasatena No opraHu3a-
LM OBDYUEHMS . e cveereirirrenrerieeeeeteeresveseeeseesbessessessesasenssesbensennsensesreosssens
6.2. MeToguyeckune ykasaHua a4na obyyatowmxca no 0CBOEHMUIO ANCLM-
TIZTAIHDL e cvvensteeeveaes seessaessss sseesssaesseseseesseessesesses ssessssessesssesnssessessnsessanessesenes
7. DOHI, OLEHOUHDIX CPEICTB . eveuvveertueereessresresreessseessesssessssesssesssessessssesssessssssessres
MpunoxxeHue 1. TeMaTUYECKMI NAAH COAEPKAHUA OUCLUMIMHDL....ccceeveeereererenrens
MpunorkeHne 2. POHA OLEHOUHBIX CPEACTB...ccvveeriererrerresreessessresesessessreesssesses snsesssessns
1. MeToabl KOHTPOIA N OLLEHUBAHUA PE3YNbTAaTOB OOYUEHUSA......veveeeereee e
2. LLIKkana n KpUTepmm oLLEeHMBAHUA PE3YNbTAaTOB OOYUEHUA.....ccvecvecee e
3. OLLEHOUHDIE CPEACTBA . veverresreerruessresesessessreessaessesseessses sresssssssesssasssessessnnessanenes
3.1. TEKYLLUMI KOHTP OB cueetieeieestesteseesaeseesesesssessesressssssessssnsesesseessesnsensens

3.2. MPOMENKYTOUHAA ATTECTALMA .. cvveeirreceeessreesteensneesnesessssaessrnessssesssnnes

10
11
11

11

12
14
15
19
19
19
20
21
27



1. Hean, 3a1a4M ¥ IUIAaHMPYEMbIe pe3yabTaTbl 00yUYeHHs 10
AUCUMILIHHE

K oCHOBHBIM TIeJISIM OCBOCHUSI TUCITUTUINHEI «JInHEeHHas anredpay cieyeT OTHECTH:

. BOCIIUTaHHE y CTY/IEHTOB OOI1e MaTeMaTU4YECKON KyJIbTYpbI;

. nproOpeTeHNe CTyICHTaMH IIUPOKOTO Kpyra MaTeMaTU4eCKUX 3HAaHWH, YMEHUN 1 HaBbI-
KOB;

. pa3BUTHE CIIOCOOHOCTHU CTYJEHTOB K UHAYKTUBHOMY U IETYKTUBHOMY MBIIIJICHUIO HAPSIAY
C pa3BUTHEM MATEMaTHYECKOW MHTYULUH;

. YMEHHE CTY/IEHTaMU Pa3BUBaTh HABBIKK CAMOCTOSITEILHOIO U3yUEHHsI yUEOHOW U HayYHOU
JIUTEPaTyphl, COAEPKALIECH MaTEMAaTUYECKUE CBEICHHS U PE3YJIbTaThl;

. (hopMHpoBaHHE y CTy/IeHTa TpeOyeMoro Habopa KOMIETEHIINH, COOTBETCTBYIOLIUX €TO

HaIPaBJICHUIO MOJTOTOBKH U 00ECIICUMBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PHIHKE TPy/a.
K ocHOBHBIM 3a/1auaM 0CBOCHUS AUCIUIUTHHBI «JIMHEeHAs areOpa U aHaTUTHYECKast TEOMETPUS»
CIIETyeT OTHECTHU:

. OCBOEHHUE CTYJAEHTaMU OCHOBHBIX MOHITHM, METO0B, POPMHUPYIOIIHX OOIIYI0 MaTeMaTu-
YECKYIO MOJAr0TOBKY, HEOOX0UMYIO JUIsl YCIIEIIHOTO pelIeHHs] MPUKIaIHbIX 3aa4;
. MOATOTOBKY CTYJIEHTOB K JEATEIbHOCTH B COOTBETCTBHH C KBaNM(UKALMOHHOW XapaKTe-

PHUCTHKOI OakajlaBpa o0 HAaIPaBJIEHUIO, B TOM YucIe (OpMUpOBaHUE YMEHUN HCTI0Ib30BaTh OCBO-
€HHBIE MaTeMaTHYeCKHe METOBI B MPO(eCCHOHATLHON JESITEITbHOCTH.

O6yuenne mo mucumiuinHe «JIumHEiHAs anreOpay HampaBlieHO Ha (GOpMHUpOBaHHE Yy 00ydaro-
muxcst crnenyronux kommnereHuuid B cootBerctBuu ¢ @I'OC 09.03.03 «IIpuxnannas wHbopma-

THKa», YTBEPKICHHBIN TTprKa3oM MUHHCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoit deaepanun
o1 19.09.2017 Ne 922.:

Koa m HauMeHOBaHHe KOMIIeTEeHIIH i NHankaTopbl 10CTUKEHHUS KOMIIe-
TEHIHHU
OIIK-1. Cnocoben MPUMEHATH3HATB. METOIbl MaTEMAaTHYEeCKOr0 aHAIN3a U
€CTECTBCHHOHAYYHbIE H  OOIIEHH)KCHEPHBIEMOICTUPOBAHMS, TEOPETUUECKOTO 4|
BHAHUS, METOJbl MaTeMAaTHYECKOIO aHajIu3a HPKCIEPHUMEHTAIHHOTO HCCIIEI0BaHUS B
MO/ICTTUPOBAHUS, TEOPETHIECKOTO UNpoeCCHOHAIBHON ACATEIHPHOCTH.
PKCIIEPUMEHTAILHOTO HCCIIEN0BaHuUS BYMeTb. [IpuMeEHsITh €CTeCTBEHHOHAYYHBIC W
pohecCHOHANTBHOM JEATEILHOCTH. 00IIIEeNH)KEHEPHBIC 3HAHUS.
Biaanersn: MeTtonamu MaTEMATUUYECKOTO
QHAJIM3a U MOJCIMPOBAHUS, TEOPETUUYECKOTO U
PKCIIEPUMEHTAIBHOTO HCCIIEIOBAHUS.




2. MecTo AUCHMINIMHBI B CTPYKTYpe 00pa30BaTe/1bHOM MPOrpaMMbl

JlucuuiminHa OTHOCHTCS K 00s13aTeNbHOM yacTu 610ka b1: Moayns «MaTemaTH4ecKue JUCIIH -
IUIUHED).
B ocuoBnoU yactu:

. MaremaTudecKknii aHaIn3;

. JluckpeTHas MaTeMaTHKa;

. Ocnossl UKT.

B gactu, popMupyemoii yaacTHIKaMHu 00pa30BaTEIbHBIX OTHOLICHUN:
. OcCHOBBI IPOrPaMMHUPOBAHNUS;

. ANTOpPUTMBI U CTPYKTYPbI JAHHBIX;

. MareMaTtnueckre METOIbI aHAJIN3a JAHHBIX.

3. CTpykTypa u coaepkaHue TMCIUNINHBI

OO6mast Tpy10€MKOCTh TUCIHUIUIMHBI COCTABIISIET 3 3aueTHbIe eUHUIIBI - 108 gacos.

3.1. Bujapl yueOHO# padoThI U TPY10€eMKOCTh

j‘i Bua yueOHo# padoThl Komriecrso Cemecrp 1
yacoB
1 | AyauTopHbie 3aHATHSA 16 16
B toMm uucne:
1.1 | Jlexkuuu 6 6
1.2 | CemuHapckue/mpakTUIECKUE 3aHITHS 10 10
1.3 | JlaboparopHbie 3aHATHS - -
2 | CamocrosiTejibHas padoTa 92 92
3 | IlpomMekyTOUHAsI aTTeCTAUS
3K3aMeH 2 2
Hroro 108 108

3.2. TemaTuyecKkuil NJIaH U3y4eHHs JUCIUTINHBI

Pazmemnién B mpmnoxenuu 1 kK padodeii mporpamme.

3.3. Conepixanue pa3aeoB THCIUIIHHBI

BBenenne

Hpez[MeT, 3alaud U COOCPIKAHNC NUCIHUIIIINHBI. OCHOBHBIE 3TaIbI Pa3sBUTHA JUCHUIIIIMHBI.
CprKTypa Kypca, €ro MECTO U pOJib B IIOATOTOBKE 6aKanaBpa, CBA3b C APYTUMU JUCHUIIJIMHAMMU.



Paznes 1. DiieMeHTHI JIMHEIHOI aaredpbl

Tema 1. MaTpunbl 1 onpeaeauTe/ M.

[Tonstue matpuubl. Buast matpun. JlelictBusa Hag MaTpunamMu. Onepanuu HaJ MaTpuLaMu
U ux cBoiictBa. OnpenenuTeny, ux cBOMcTBa U BeruuciaeHus. [loHsaTHs MUHOpA W anrebpanye-
CKOro J0NOJHeHus. Pa3znoxkeHue onpeaenuTens Mo 3IeMEHTaM CTPOKU WM cTosOna. Beraucie-
HUE OINIPEACIUTEIIEH PA3IMYHOTO MTOPSIKA.

OOpaTHast MaTpuLla U AITOPUTM €€ BBIYMCICHUS. DJIeMEeHTapHble npeoOpa3oBaHUs Mart-
pui. [IpuBenenre MaTpuIbl K JHArOHATBHOMY WM TpanelueBUIHOMY BUay. MarpuuHas popma
3alMCH CUCTEMBI JTMHEWHBIX alreOpandeckux ypaBHeHui. Panr maTpusl.

Tema 2. Pemnenne cucreM JTMHEHBIX aJredpanyecKuX ypaBHeHUMH.

CucreMbl TMHEWHBIX anreOpanyecKux ypaBHEHUM, OCHOBHbIE NOHATUSA. Pemenue cucrem
JTUHENHBIX ypaBHeHUH MeTooM Kpamepa, merogom oOpaTtHo# MaTpulibl, MeTogoM ["aycca. Teo-
pema Kponekepa — Kanemu. Pemenne npou3BOJIbHBIX CUCTEM JIMHENHBIX YPAaBHEHUN METOJIOM
lNaycca. Pemenue oqHOPOIHBIX CUCTEM JIMHEWHBIX YpaBHEHHUN. KpuTepuil cylecTBOBaHUs HETPHU-
BHAJIBHBIX PEILICHUN.

Paspen 2. DiieMeHTBI BEKTOPHOI aJredpsl

Tema 1. JIuneiinsle onepanuu HaJ BEKTOpaMH, UX cBoMcTBA. JIMHelHbIe KOMOMHAIINY BEK-
TOpoB. JIMHEIHAas 3aBUCHMOCTh M HE3aBUCUMOCTbh BEKTOpPOB. baszuc cucremsl BeKTOpoB. EnnH-
CTBEHHOCTb Pa3JIo’KEHHsI BeKTopa 1o 6azucy. OpTOHOPMUPOBaHHBIHN Oa3uc.

Tema 2. CkansipHoe, BEKTOPHOE U CMEIIAHHOE ITPOU3BEACHUS BEKTOPOB, UX CBOMCTBA. Y CIIOBUS
OpPTOTOHAJILHOCTH, KOJUTMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB. BhIuncieHne ckaasipHOTo, BeK-
TOPHOTO M CMEIIaHHOTO IIPOU3BEICHUI BEKTOPOB, 3a/JaHHBIX KOOPAMHATAMHU B OPTOHOPMHUPOBAH-
HOM 0Oazuce.

Tema 3. Jluneiinsie npocTpancTBa. [loHsTue 6a3uca mpocTpaHCTBA FTEOMETPUUECKUX BEK-
TopoB. [IpeoOpasoBanue MaTpuIlbl TUHEIHOTO OIlepaTopa Mpu repexoie oT 6asuca k 6azucy. Cob-
CTBEHHbBIE 3HAYECHUS U COOCTBEHHBIE BEKTOPHI MATPUIIBI.

Paznena 3. KoMmiekcHbIE YHCJIa H MHOTOYJICHBI

ITonsaTre KOMILIEKCHOIO YHCJa. CDOpMBI 3aIIMCHU KOMIIJICKCHBIX YU CCII. I[eﬁCTBHH Haad KOMIIICKC-
HBIMH 4YHCJIaMMH. CDOpMy.]'Ia MyaBpa. H3Bneuenue KOPH:A N-0¥ IOJIOKUTEIIFHOM CTEIIEHH M3 KOM-
IUIEKCHOTO YHciia. Pa3ioskeHne MHOro4jeHa Ha MHOKUTEIH. OCHOBHAs TCOpPCMa am"e6pbl.

Paznen 4. AnasuTuuyeckasi reoMeTpus

Cucremsl KoopauHaT. J{ekapTOBbI IPSMOYTOJIbHBIE KOOPAMHATHI HAa INIOCKOCTHU U B IPOCTPAHCTBE.
[TonspHas cucrema KOOpAMHAT.

Tema 1. IIpsiMmble H NIOCKOCTH

Pa3nuyHbie TUTIBI ypaBHEHUH MIIOCKOCTH U ypaBHEHUH MPSAMOi (Ha TUIOCKOCTH U B TPOCTPAHCTBE).
Brrunciienue pacCTOSHUM MEXAY IBYMsI TOUKAMM, TOYKOU U MPSIMOM, TOUKOU U TUIOCKOCTBIO.
Brluncnenue paccTosHUs MEX1Y CKPEIIMBAIOIIUMUCS MPSIMBIMHU.

Brrunciienue yrinos Mexay AByMs NPSIMBIMHU, IPSMOU U TUIOCKOCTBIO, IBYMS IIJIOCKOCTSIMMU.
Tema 2. KpuBble M1 HOBEpXHOCTH BTOPOI0 MOPsAKa

Kpussie Broporo nopsijka, ux reoMeTpuuecKre CBOMCTBA U ypaBHeHuUs. [[puBeneHue kpuBoii BTo-
pOro nopsika K KAHOHUYECKOMY BUY.



VYpaBHEHHE MOBEPXHOCTH BTOPOTo Mopsiika. KaHoHHueckue ypaBHeHus chepbl, SJUTUIICOU A, KO-
Hyca, ThnepooonIa, mapadboiouaa.

3.4. TemaTuKka NPAKTHYECKUX 3aHATHII MO JUcuMIIMHe «/IuHeliHas aaredpa»

Ne 3ansTHs Tema 3ansaTUA

1 Pazgen 1. DiieMeHTBI JIMHeHHOMH aaredpbl. MaTpulibl, 1eHCTBUS
HaJ MaTpUIlaMH.

2 Omnpenenureny, UX CBOWCTBA U BbIUMCIIEHWE. MaTpuyuHas 3anuch
CUCTEMBbI JIMHEWHBIX ypaBHEHUI.

3 OOparHasi MaTpHIla U €€ BEIYUCIICHHE.
CucremMbl TUHEHHBIX anreOpanyecKux ypaBHEHUM, OCHOBHBIE MO~

4 HATHS U OIpeiesieHus. Pelienne cucreM JIMHENHbBIX ypaBHEHUN
MetoqioMm Kpamepa, MeTo10M 00paTHON MaTPHUIIBI

5 Pemrenne cucrem nuHENHHBIX ypaBHEHUN MeToAoM ['aycca. Panr

Marpuubl. Teopema Kponekepa — Kanemnn.

6 Merton I'aycca B mpoM3BOIBHBIX CUCTEMAX JJUHEMHBIX YPAaBHEHUN.
OJHOPOAHBIE CUCTEMBI JJMHEWHBIX YPABHEHUM.

Pa3znen 2. DuieMeHTHI BeKTOPHOM anredpbl. Bekropsl. JIunei-
HBIE OIEpallid HAJl BEKTOPaMH, MX CBOMCTBa. JImHeWHOe mpo-
7 CTPAHCTBO T€OMETPUUECKUX BEKTOPOB. [loHATHE IMHEITHON KOM-
OuHaMK BEKTOPOB. JIMHEHO He3aBUCHMBbIE U JTMHEIHO 3aBUCH-
MbI€ CHCTEMBI BEKTOPOB.

[TonsiTHe 6a3zuca mpocTpaHcTBa reoMeTpuyeckux BekTopos. Koop-
8 nuHaATHl BekTopa. OpToHOpMUpOBaHHKIHN 6a3uc. KommuHeapHOCTb,
OPTOTOHAJILHOCTh ¥ KOMIIJIAHAPHOCTH BEKTOPOB.

CkansipHO€ IPOU3BEJECHUE BEKTOPOB U €r0 CBOMCTBA. Y CIIOBHE OP-
9 TOTOHAJILHOCTH BEKTOPOB. BEKTOpHOE POU3BEAEHUE ABYX BEKTO-
pOB, €T0 CBOMCTBA. Y CIOBHE KOJUIMHEAPHOCTH BEKTOPOB
CMelaHHOe NMPOU3BEACHHUE TPEX BEKTOPOB U €ro CBOMCTBA. BbI-
yuclieHue 00beMa napasuiesienuneia i MupaMu/ibl. Y CII0BUE KOM-
10 IJIaHAPHOCTU BEKTOPOB. BhIuncieHne CKaipHOTO, BEKTOPHOIO U
CMEUIAaHHOTO IPOU3BEAECHUN BEKTOPOB, 3aJaHHBIX KOOPJAUHATAMU
B OPTOHOPMHPOBAHHOM Oa3uce.

Jluneiinbie mpocTpancTBa. PazmMepHOCTh M 0a3KC JIMHEHHOTO TIPO-
CTPAHCTBA.

Martpuua nepexojna ot 6a3uca k 6azucy. IlpeobpazoBanue Koop-
IMHAT BEKTOpa Mpu H3MEHeHHH Oa3uca. JIuHeiiHble omepatopsl,
NEeUCTBUS ¢ TUHEHHBIMU ornepaTtopamu. COOCTBEHHBIE BEKTOPHI U
coOCTBEHHBIEC 3HAUCHUSI MaTPUIIBI

11

Pasgen 3. KommiekcHble 4HcjIa M MHOTOWIEeHbI MHOXKECTBO
KOMILIEKCHBIX yucen. GopMbl 3alMcy KOMIUIEKCHBIX 4yncen. Jlei-
CTBHUS HaJl KOMIUIEKCHBIMHU YKCIaMU. Pa3nokeHre MHOro4jaeHa Ha
MHO>KHUTEJIH, OCHOBHAs Teopema anreOpsl

12

Paznen 4. AHannTnyeckasi reoMeTpust

Cucremspl koopauHatT. Pa3nnuHble TUIIBI ypaBHEHUH TUNIOCKOCTH
14 Pa3nnunble TUIIBI ypaBHEHNH NPSMOI Ha TNIOCKOCTH U B IIPOCTPAH-
CTBE

15 B3aumHoe pacnonoxeHue NpsAMbIX Ha ITIOCKOCTH U B IPOCTpaH-
cTBE. Bpluncienne paccTossHU MEKy IBYMsl TOUKAMHM, TOUKON U

13




npsiMON. Beruncnenue paccTossHuS MEXy CKPEIIMBAIOIIMMUCS
psIMbIMU. B3auMHOE pacIiosiokeHue MI0CKOCTeN. Brruncinenue
pacCTOSTHUN MEKy TOYKOM U INIOCKOCTBIO

16 Kpussie BTOpOro nopsiaka ux reoMeTpu4eCKue CBOMCTBA. Y paBHe-
HUS JUIMIICA, TUNepOoIIbl, nmapabonsl OOiiee ypaBHEHHE KPUBOMA
BTOPOro nopsaka. [Ipusenenne KpuBoi BTOPOro MOpsAKa K KaHO-
HU4ecKoMy BUay. [IoBEpXHOCTH BTOPOTrO NOpsIKa

4. YuyeOHO-MeTOAMUYECKOE U MH(OPMAIIUOHHOE 00ecTieyeHne

4.1. HopmaruBHbie 1okyMeHTHI H 'OCThbI

®enepanbHblil 3ak0H oT 29 nekadpst 2012 roga Ne 273-03 «O06 obpazoBanuu B Poccuiickoit
Oenepanun» (C USMEHEHUSIMU U JIOTIOJIHEHUSIMU);

®denepalibHbII rocyAapcTBEHHBIH 00pa30BaTENIbHBIN CTaHIapT BhICIIEro 0Opa3oBaHus - Oa-
KasiaBpuart 1o HanpasiaeHuto noarotosku 09.03.03 «IIpuknaanas nHbopMaTHKa», yTBEp-
KJECHHBIN npuka3oM MuHucTepcTBa oOpa3oBanus U Hayku Poccuiickoit denepanuu ot
19.09.2017 Ne 922

[Ipuka3z MunuctepctBa oOpazoBanus 1 Hayku PD ot 05 anpenst 2017 r. Ne 301 «O0 ytBep-
xaeHuu [lopska opraHusai U OCyIIeCTBIEHUS 00pa30BaTeNbHOM NeATeNIbHOCTH 110 00pa-
30BaTeIbHBIM ITPOrpaMMaM BBICILIEr0 0Opa30BaHUsl — IporpaMMaM OakajiaBpuaTa, mporpam-
MaM CHeUalInuTeTa, IPporpaMMaM MarucTpaTyphbl;

[Topsinox mpoBeaeHMs TOCYAapCTBEHHOM HTOTOBOM aTTECTallMK MO0 00pa30BaTEIbHBIM PO -
rpaMMaM BBICILIEr0 00pa3oBaHus — IporpaMMaM OakanaBpuaTa, IporpaMMam CleluaInTeTa
Y TIporpaMMaM MarucTpaTypbl, YTBEPKICHHBIN MTprKkazoM MuHoOpHayku Poccuu ot 29
nroHst 2015 . Ne 636;

[Tonoxenne o MPaKTUIECKOH MOATOTOBKE 00YUAIOIINXCS, YTBEPIKICHHOE MTPUKa30M MuHM -
CTEpCTBa HAYKH M BhICIIero oOpa3zoBanus Poccuiickoit denepariuu 1 MuHHCTEpCTBA TTPO-
ceemenus Poccuiickoit denepanuu ot 5 aBrycra 2020 r. Ne 885/390;

VYcTaB ¥ JIOKaNbHbIE HOPMATUBHbBIE aKThl MOCKOBCKOTO MOJIATEXA

Ob6nactu npodeccuoHaIbHOM IeATEIbHOCTH U cephl Po(hecCUOHATBHON AEATEILHOCTH, B
KOTOPBIX BBIITYCKHUKH, OCBOMBLINE IPOrpamMMy OakanaBpuara (Janee - BHITYCKHUKH), MOTYT
OCYILECTBIIATH NMPO(PECCHOHANBHYIO ESITEIbHOCTb:

06 CBs13b, HH(POPMALIMOHHBIE U KOMMYHUKAI[MOHHBIE TEXHOJIOIUH (B chepe MpoeKTHpoBa-
HUS, pa3pabOTKU, BHEIPEHUS U SKCIUIyaTallii CPEICTB BBIYMCIMTEIBHOM TEXHUKU U HH(DOP-
MAaIMOHHBIX CUCTEM, YIPABICHUS UX HKU3HEHHBIM [IUKIIOM )

4.2.  OcHoBHas JuTepaTypa:

3abonotckuit B.C. JIuneiinas anrebpa u aHaaTuTHYECKasi reoMeTpust (yueOHbBIN KOMIUIEKC):
yuebHoe nocobue, 2-e uza. Crep. M.: za-so UHOPA-M, 2022. 309 c. (Bsiciiee o6pazoBa-
Hue: OakanaBpuar).

Cuportuna UK. JIuneitnas anrebpa v aHaTUTUYECKAsi TEOMETPUS: UHTEPAKTHUBHBINA KypC:
yuebHoe mocobue st By30B. CII0, M3a-Bo Jlans, 2022. 180 c.

Kypc nexuuii o nuHeiHo# anredpe v aHATUTHYECKO reomeTpun: yaeoHoe nocooue. // Kya-
psasueB b.1O., Marsam B.1., ITokazeeB B.B., Uepkecosa I'.B.. M.: MI'TY «MAMM», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexrponHsiii pecypc. ]


http://lib.mami.ru/lib/content/elektronnyy-katalog

4.3. JlonoJHUTeJIBLHAS JIUTEpATypa:

1. Kpartkuii Kypc BBICIICH MaTeMaTHKU [DJIEKTPOHHBIN pecypc]: yded. - DIeKTpoH. JaH. -
MockBa:  JamkoB wu K, 2017. - 510 ¢ [Pexum  pocryma: URL:
https://e.lanbook.com/book/93522. - 3ari. ¢ skpana.] .

2. 3yb6kos B.T'., JIsxoBckuii B.A., Mapteiaenko A.W., Munocnes B.b., [Tymkaps E.A. Kypc ma-
TEMATUKH I TEXHUYSCKUX BBICIINX yueOHBIX 3aBeacHuid. Yactu 1-4. M.: MTTI1Y, 2012.400
9K3.

3. Wmeun B.A., Tlo3nask O.I'. Ananutudeckas reometpus. M.: Hayka. I'naB. pen-us ¢pusuko-ma-
TeM. JUT-phl, 1988. 224 c.

4. beknemues, JI.B. Pemenue 3amau U3 Kypca aHaJIUTHYECKONW F€OMETPUHU U JIMHEHHOM ain-
reOpsI [ DIIeKTPOHHEIH pecypc]: yued. mocodue - DneKTpoH. aH. - Mocksa: ®@usmariut, 2014.
- 192 c. [Pexxum noctyna: URL: https://e.lanbook.com/book/59632. - 3aru. ¢ skpaHa. ]

4.4, DjaeKkTpoHHbIE 00pa3oBaTebHbIE PeCypPChl

[IpoBeneHune 3aHATHN 1 aTTECTallMi BO3MOKHO B IUCTAaHIIMOHHOM (popMarte ¢ MPUMEHEHUEM CH-
cTeMbl JucTaHiroHHoro oOyuyeHus: ynusepcuteta (CAO-LMS) Ha ocHoBe pa3pabOTaHHBIX Ka-
benpoit «MaTtemaTuka» 3JIEKTPOHHBIX 0Opa3oBareibHbIX pecypcoB (DOP) mo BceM paszaenam
IIPOTrPaMMBIL:

Haszsanue D0P
JluneitHas u BekTopHas anreopa | https://online.mospolytech.ru/course/view.php?id=3368
AHanuTHYECKast TeOMETPHUs https://online.mospolytech.ru/local/crw/course.php?id=2843

Jluneiinas anrebpa u ananut- | https://online.mospolytech.ru/course/view.php?id=462
YCCKasl rCOMCTPU

Pazpaboranusie JOP BKIIOYAIOT TPEHUPOBOUYHBIC U UTOTOBBIEC TECTHI.
[Topsinok mpoBeneHUst pabOT B IUCTAHIIMOHHOM (pOpPMATE YCTAHABIMBACTCS OTIICIIEHBIMH PaCIIO-
PSOKEHUSIMH TIPOPEKTOPA M0 Y4eOHOM padoTe W/WITH IIEHTPOM YU4eOHO-METOUIECKON pabOTHI.

Ka)KI[HfI CTYICHT O6CCHC‘IGH HHANBUAYAJIbHBIM HCOTPAHUYCHHBIM JOCTYIIOM K BHCKTpOHHOfI

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

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

I/IHTCpHeT-pecprH BKJIFOYAKOT y‘ie6HO-MeTO,Z[I/I‘leCKI/Ie MaT€purabl B 3JICKTPOHHOM BUIAEC, ITPCI-

CTaBJICHHEIE HA CAUTE mospolytech.ru B pas3Jclic: «HeHTp MATEMATHUUYCCKOI'O O6paBOBaHI/I}I>>

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

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

[lone3Hrie y‘Ie6HO-MeTOI[I/I‘IeCKI/Ie nu I/IH(bOpMaI_II/IOHHBIe MaTCpHraibl IIPCACTABJICHLI HA cairax:
http://exponenta.ru, http://eqgworld.ipmnet.ru/ru/info/mathwebs.htm.

HepequL pecypcoB I/IHq)OpMaI_II/IOHHO-TeHeKOMMYHHKaHHOHHOﬁ CCTHU «I/IHTepHeT» JJIA OCBOCHUSA

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

4.5. JIunieH3M0HHOE ¥ CBOOOHO pacnpocTpaHsieMoe NPorpaMMHoe odecreyeHune

Ne| HaumenoBanue | Pazpaboryuxk IO | JloctynHocTh Ccpuika Ha Equnblii peectp

(mpaBoobaaga- (IMIIEH3MOHHOE, | POCCHIICKMX NMPOrPaMM JUIA
TeJb) ¢B00OIHO pac- 9BM u B/I (npun nammunu)
NpocTpaHseMoe)



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/

1 [ Astra Linux [ OOO JIuneH3noHHOE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoitOduc OO0 "HOBBIE JIuuieH3MOHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase _id=9433
TEXHOJIOI' " 75

4.6. COBpeMeHHLIe l'lpO(l)eCCHOHa.TII)Hl)Ie 0a3bl JAHHBIX H I/IH(l)OpMaIIHOHHbIe ClIpaBOYHbIC
CUCTEMBbI

Ilepeyenns pecypcoB cetu UHTepHET, JOCTYNHBIX 1JIS OCBOCHUSI TUCIUIJINHBI:

HaumenoBanue

Ccblika Ha pecypc

JocTynHoCTH

HNHpopManMOHHO-CIPABOYHbIE CHCTEMBI

Stack Overflow

https://stackoverflow.com/

Hocrtynna B cetn UH-
TepHET 0e3 orpaHuye-

HUH
Muopmannonisie pecypeel http:// www.consultant.ru JlocTymHo
Cetu Koncynpsrantllntoc
[Topran ®enepanbHbIX TOCY-
AApCTBEHHBIX 0OpasoBaTeilh- http://www.fgosvo.ru. JlocTymHo

HBIX CTAaHAAPTOB BBICIICTO 00-

pa3zoBaHus
DJIeKTPOHHO-0MOJIMOTEYHbIE CUCTEMbI

Jlanp https://e.lanbook.com/ HocrynHa B cetn UH-
TepHeT 0e3 orpaHHye-
HUU

IPR Books https://www.iprbookshop.ru/ | doctynna B cetu UH-
TepHeT 0e3 orpaHuye-
HUU

IIpogeccnonanbHbie 0a3b1 JAHHBIX

baza nanHbIX HAy4HOM S71€K- http://www.elibrary.ru HoctynHo

TPOHHOU OUOINOTEKU

(eLIBRARY.RU)

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

— monuTemMarudeckas pedepa-
TUBHO-OMONMMorpaduyeckas u
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https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/
http://www.fgosvo.ru/
http://www.iprbookshop.ru/
http://www.iprbookshop.ru/
http://www.elibrary.ru/
http://webofscience.com/

HayKoMmeTpuueckas (O0ubmmo-
MeTpHuuecKas) 6a3a TaHHBIX

5. MaTepHaHBHO'TeXHI/I‘leCKOQ odecneuyeHue AUCIHUITINHBI

MarepuanbHO — TEXHUYECKasi 0a3a yHUBEpCUTETa 00ECTICUNBACT MTPOBECHNE BCEX BUIOB
3aHATHH, TPETYCMOTPEHHBIX YUCOHBIM TNIAHOM, U COOTBETCTBYET ACUCTBYIOIIUM CAHUTAPHBIM H
MPOTHBOIIOKAPHBIM MIPABUIIAM U HOPMaM.

Kadenpa «MaremaTrka» He pacroyaraet COOCTBEHHBIM ayAUTOPHBIM (POHIOM U MCTIOJNb-
3yeT yueOHbIC ayUTOPHH U3 001Iero oH/1a YHUBEPCUTETA.

[Tpu HE0OXOAMMOCTH ISt IPOBEICHHSI HHTEPAKTUBHBIX MMPAKTHYECKHUX 3aHITHN UCTIOIB3Y-
FOTCS] KOMITBIOTEPHBIE KJIACCHl YHHBEPCHUTETA.

6. MeToauueckue PE€KOMEHIAUU
6.1. MeToanueckue PECKOMEHIANIMA IJIA NPpenoaaBaTe/isi 110 Opraumsanuu Oﬁy‘leﬂl/lﬂ

[Ipexne Bcero, ciemyetr oOpaTUTh BHUMAHUE CTYJCHTOB HA TO, YTO TPAKTUYECKU BECh U3Y-
YaeMbIil UMU MaTepual He TpeOyeT Kakoi-11u00 criennalbHON (JOTIOTHUTEHHON) MMOATOTOBKHA 1
BIIOJTHE MOKET OBITh YCIIENTHO U3YYE€H, €CIU CTYJAEHTHI OYAyT MOCeniaTh 3aHsTHS, CBOCBPEMEHHO
BBITIOJTHATH IOMAITHHUE 33/IaHUS U TTOJIH30BaThCs (TIPU HEOOXOIMMOCTH) CUCTEMOM TUTAHOBBIX KOH-
CyAbTalluid B TEUEHHE KAXKIOTO ceMecTpa. Bomremmue B Kypc MaTeMaTHKHA Pa3eiibl SBIISTFOTCS
KJIACCUYECKUMH, B TO K€ BpEMsI OHH ITPAKTUIECKH OPUEHTHPOBAHBI, TAK KaK HMEIOT IUPOKOE pac-
MIPOCTpaHEeHUe JUIsl pelIeHHs pa3HOTo pojia 3ajad BHYTPU caMOi MaTeMaTUKU U MPUKJIAJAHbIX 3a-
nad. IX ocBOeHME MOMOKET CTyIEHTaM JOTHYECKH BEPHO, apryMEHTHPOBAHO W SICHO CTPOUTH
YCTHYIO U MUCbMEHHYIO PeUb, YCIIEUTHO MPUMEHATh HAaKOIUIEHHbIE 3HAaHUS B MPO(eccnoHanbHOM
NeSITeIbHOCTH.

Heob6xonumo ¢ caMoro Hayalsa 3aHATHI PEKOMEHJOBATh CTYJEHTaM OCHOBHYIO U JIOTIOJ-
HUTENbHYIO JUTEPATypy, a B KOHIIE CEMeCcTpa AaTh CIIMUCOK BOIIPOCOB IS MOATOTOBKH K 9K3aMEHY.

Ha nepBoM 3aHATHH 1O JUCHMILIUHE CIEAYET 005S3aTeNbHO TPOUHGOPMUPOBATH CTY/ICH-
TOB O BHJIe U OpME MPOMEKYTOYHON aTTeCTallUU MO JUCIUILIMHE, CPOKaX €€ MPOBEACHHUS,
YCIIOBHUSAX JIOMYCKa K MPOMEKYTOYHOU aTTeCTalluu, MPUMEHSEMBIX BUAAX MPOMEXKYTOYHOTO KOH-
TPOJISL.

N3noxxeHrne TeopeTHUecKoro marepualia JOHKHO COMPOBOXKAATHCS HWIUTFOCTPATUBHBIMU
pUMepaMu, THIATeIbHO OTOOpaHHBIMU MPEMNoIaBaTesIeM TaK, YTOObl TEXHUYECKUE TPYJHOCTU U
BBIKJIQ/IKH MIPU PEIICHUU 33]]a4l HE OTBIEKAIH OT IVIABHOTO: OCMBICICHUS UACH U CYTH MPUMEHSI-
eMbIX MeTo10B. CiieiyeT Bcerja yKa3blBaTh PUMEPhI IPAKTUYECKOTO MPUMEHEHUS paCCMOTPEH-
HBIX Ha 3aHATUSX YpaBHEHUU U GOpMYII.

[IpakTHueckue 3aHATHS AOJDKHBI ObITh OpPraHU30BaHbI MPEIoaBaTe’eM TakKuM o0pa3om,
9TOOBI OCTABAJIOCH BPEMs Ha MEPHUOJUYECKOE BBHIMOIHEHHE CTyIEHTaMH HEeOObIION caMOoCTOs -
TeIbHOU paboThl B ayAUTOPHUH JIJIsl IPOBEPKH YCBOCHHUS U3JI0KEHHOTO MaTepuana.

[IpenogaBaTens, BeAYIIUNA TPAaKTUUECKUE 3aHATHS, TOJDKEH COTIIACOBBIBATh YUeOHO-TeMa-
TUYECKHUH TIaH 3aHATUH C IEKTOPOM, UCIIOJIb30BATh EAMHYIO CUCTEMY 0003HAUCHU.

[IpenogaBatento cneayeT 10OMBATHCS CHCTEMAaTUYECKOW HEMpephIBHOW pabOThI CTyACH-
TOB B TEUEHUE CEMECTPA, HEOOXOTUMO BBISIBIIATH CUIBLHBIX CTYJICHTOB U IPUBIIEKATh UX K HAYYHOU
paboTe, K y4acTHIO B pa3HOTO poJia OJIMMITHAZAX U KOHKYpCax.

CTyneHT IOoJKEeH OUlyliaTh 3aMHTEPECOBAHHOCTD MPENOIaBaTENs B JOCTUKEHUN KOHEY-
HOTO pe3ylbTaTa: B MPUOOpPETEHHH OOYYAIOUTUMUCS MPOYHBIX 3HAHWMA, YMEHUW W BIAJCHUS
HAKOIUICHHON MH(OpMAIIMeH TSl peleHns 3a/1a4 B Mpo(ecCHuOHAIBHOM e TENbHOCTH.

6.1.1. O0pa3oBaTe/bHbIE TEXHOJIOTHH
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Bo3MoxHO mpoBeieHNe 3aHATHI U aTTeCTallUil B IMCTAHIMOHHOM (opMare ¢ MPUMEHEHUEM CH-
cTeMbl TucTaHnuoHHoro oOyueHus yauBepcurera (CAO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
benpoit «MareMaTHKay IEKTPOHHBIX 00pa3oBarenbHbIX pecypcoB (DOP) (cMm. m.4.4).

[Topsinok npoBeneHus: pabOT B IMCTAHIMOHHOM (pOpPMATE YCTAHABIMBAETCS OTJICIIBHBIMU PAcIIo-
PSOKEHUSIMU TIPOPEKTOPA MO y4eOHOM paboTe /Ui EHTPOM YyueOHO-METOANYECKON paboTHI.

6.2. Mertoanueckue yKazaHus JAJs 00y4alOMIMXCS N0 OCBOEHUIO
AUCHUTLTHHBI

Pa3nes: 3jieMeHTBI JIMHEHHOM ajaredpbl

Matpuubl u onpeaeauteau. [Ipexxae Bcero, CTyIeHT IOJDKEH MOHSTH, YTO MaTpULA —
3TO Tabnuua yucen (IpuyeM 3Ta Tabiiniia MOKET UMETh OJIMHAKOBOE YHCJIO CTPOK U CTOJIOIOB, a
MOJKET OBITh U MPSMOYTOJIbHOM), a OIPEEeNUTENb- 3TO YNCIIO, 3alIUChIBAEMOE B BHJI€ KBaJPaTHOMN
TaOJHIIBI, TO €CTh ONPEICITUTEIH CYIIECTBYIOT TOIBKO y KBaJPAaTHBIX MATpPHII.

Cnenyet 06paTuTh 0co00€ BHUMAaHKE Ha ONEPALIUI0 YMHOKEHHUSI IPSMOYTOJIbHBIX MaTPHII
Y TIOHSTh, KAKUM TOJTy9aeTCsl MOPSIOK MaTPULIBI — pon3BeieHrst. OCOOCHHOCTh MaTPHI TAKKE
COCTOHMT B TOM, 4YTO IIPOU3BEIACHUE MATPHUIL] HE IIEPECTAHOBOYHO, TO ecTb AB # BA .Crnenyet 00s-
3aTeIbHO YOEIUTHCS B 3TOM, PEIIMB COOTBETCTBYIOIINE 3a/1a4H.

BaxxubiM sBisieTcs nonsitue oopaTHoi MaTpuiel. Hajo 3HaTh ycinoBHe cylecTBOBaHUS
o0paTHOM MaTpUIEl U AITOPUTM ee nocTpoenus. [locie ee BrIUMCIIEHUS 1€1ec000pa3HO AenaTh
TIPOBEPKY MPaBUILHOCTH PEIIEHHs, BHINOIHUB OTlepanuio yMHOokeHns A A =E (gomkHa momy-
YUTHCS CTUHUIHAS MATPHIIA)

[Tpu m3ydeHun onpenenuTeneld Hag0 YETKO YCBOUTH TIOHSATHS MHHOPA, alnreOpandeckoro
JOTIOJTHEHHUS], 3HATh MHOTOYHCIICHHBIE CBOMCTBA onpeaenuTens. JJis 0CBOGHUS! TEXHUKHU BbIYKC-
JICHUS] OTIpeNeNUuTeNel 11e1ecoo0pa3Ho, BEIOpAB MPOU3BOJIbHBIN ONPEACTUTENb BBIIIE TPETHETO
MOPSIIKA, PACKPBITh €ro Pa3jiMYHbIMU CHOCOOaMHU, IPUMEHSS Pa3jokKEHUE U MO CTPOKaM M IO
crosidriam. O6paTuTe BHUMaHUE, KaKue CTPOKH (CTOJIOIIBI) MPEANOYTUTEIbHEE BEIOUPATH JIJIs pac-
KPBITHUS OTIPEJCITUTENISA, YTOOBI YIIPOCTUTH €r0 BhrunucieHrne. Oco6eHHO 23(pGEeKTUBHO BBIUNCICHUE
OTIPEIENTUTEINSI C MMOMOUIBIO 3JIEMEHTAPHBIX MPE0Opa30BaHUM, MPUBOISAIINX €0 K TPEYroJbHOMY
BU]TY.

[Ipu u3ydeHun pemieHnii CuCTeM JIMHEHHBIX anreopandeckux ypaBHeHuit (CJIAY) obpa-
TUTE BHUMaHHE, IIPEXkKE BCEro, Ha MOHITHE PELICHHUS CUCTEMBI U YCIIOBUS CYIIECTBOBAHUS pellie-
HUH B 3aBUCUMOCTH OT COOTHOILIEHUSI MEX]Iy PAHTOM MaTpPHULIbL, PAHTOM PAaCIIMPEHHON MAaTPHUIIbI
CUCTEMbI M YMCJIOM HEM3BECTHBIX U ypaBHeHUH. OOparuTe BHUMaHUE HA YCIOBUS IMPUMEHEHUs
dbopmyn Kpamepa u Merona oOpaTHOM maTpuilbl. BHUMaTenbHO pa3depuTe mpuMephbl pereHus
MIPOU3BOJILHBIX CUCTEM JIMHEHHBIX ajreOpanyecKkux ypaBHeHUN metonoM ['aycca (BBeneHue 6a-
3UCHBIX U CBOOOJHBIX MIEPEMEHHBIX).

Pa3pnen: DieMeHTHI BEeKTOPHOM aaredpsbl

[Ipn u3yuenun naHHOM TeMbl oOpaTUTe BHHUMAaHUE Ha JTUHEIHBIC OMEpaluu Hal BEKTO-
pamu, Ha MOHATHS JTMHEHHON He3aBUCUMOCTH U TIMHEIHON 3aBUCUMOCTH BEKTOPOB, Ha (DyHIaMeH-
TaJgbHOE MOHSTHE Oa31ca BEKTOPHOTO IPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO Oa3uca), Ha pa3io-
KEHHUE BEKTOpa Mo Oa3ucy.

3HaTh OIpeieNieHne, FTeOMETPUYECKHEe CBOMCTBA CKAISIPHOTO, BEKTOPHOTO U CMEIIaHHOTO
MIPOU3BEACHUS BEKTOPOB, (DOPMYIIBI I X BHIYMCICHUSI B BEKTOPHOU U B KOOPIUHATHOHN (opMme.
O06s13aTeNbHO 3HATH U YMETh MPOBEPSITH YCIOBUS OPTOTOHAILHOCTH, KOJUIMHEAPHOCTH U KOMILIA-
HapHOCTH BEKTOPOB.

Pa3nes: koMIJIeKCHbIE YMCJIa 1 MHOTOYJICHBI

B stom paznene, mpexie Bcero, Hajlo MOHATh, YTO KOMITJIEKCHOE YHUCJIO SBUJIOCH PACIIM-
pEeHUEM TOHSTHS ACUCTBUTEIHHBIX YHCET, 3HATh OMpPEIEICHNEe U TPU (POPMBI 3aITUCH KOMILIEKC-
HOTO yncia (anrebpanyeckyro, TPUrOHOMETPUYECKYIO U TTOKa3aTeNbHYI0), TEOMETPUUECKYIO UH-
TEPIPETALNI0 KOMIUIEKCHOTO YHCIIa ¥ B3aUMHO-0/JHO3HAYHOE COOTBETCTBHE MEX,Ty MHOYKECTBOM
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KOMIUIEKCHBIX YHCET U MHOYKECTBOM TOYEK KOMIUIEKCHOW TIOCKOCTH. 3HaTh hopmyny Ditnepa.
KomMmnekcHple yncia MoXKHO M300paXkaTh ¢ IOMOIIbIO BEKTOPOB HAa KOMIUIEKCHOM IIOCKOCTH.
[ToaToMy onepanuu ClI0Ke€HUs U BBIYMTAHUS KOMIUIEKCHBIX YACEI MOTYT ObITh CBEJIEHBI K OIlepa-
LUSM CJIO0KEHMS U BBIYUTAHUS COOTBETCTBYIOLIUX BEKTOPOB.

Hano 3HaTh 1 yMETh BBINOJIHSTH ONIEPALUU YMHOKEHUS, I€JICHMS], BO3BEIECHUS B IIOJIOKHU-
TEJNBHYIO CTETIeHb KOMIUIEKCHBIX YHCEN, 3alMCAaHHBIX B TPUTOHOMETPUYECKOH (opme, n3Biede-
HUS KOPHSI N-OW CTENEHU U3 KOMIUIEKCHOTO YHCIIa.

Crnenyer oOpaTUTh BHUMaHHE Ha TO, YTO MHOXXECTBO KOMIUIEKCHBIX YHCEN SIBJISCTCS 3a-
MKHYTBIM, TO €CTh JIt00ast ajiredpandeckasl ornepanus HajJ KOMIUIEKCHBIMU YHCJIAMU HE BBIBOJUT
3a npeaesbl 00JaCTH KOMIUIEKCHBIX YHCET.

Hano 3HaTh pasinyHble BUIbI pa3I0kKEHUSI MHOTOWIEHA HA MHOXKHUTEU IS CIy4aeB, KO-
I71a Cpeay KOpHEl MHOTO4JIeHa MOT'YT OBITh KpaTHbIE, KOMIIJIEKCHbIE KOPHU. DTH CBEIeHUs Oy1yT
UCI0JIb30BAThCS, HANPUMEP, B MHTErPAJIbHOM HCYHMCIEHUU IPU BBIYMCIEHUHU HHTETPAJIOB OT
JIPpOOHO-PALIMOHAIBHBIX (DYHKIUH, NMpU PElIeHUU JIUHEWHBIX OJHOPOAHBIX TU(pdepeHIIMaTbHBIX
YpaBHEHUH N-TO MOPSIIKA C MOCTOSHHBIMU KOA(PPHUIIUEHTAMH.

Pa3znen: AHaauTH4YecKkasi reoMeTpus

[Ipu n3yuyeHnn aHaJIUTHYECKON F€OMETPHUHM CIIEYET, MPEXKJIE BCEro, MOHATh, YTO €€ 3aJauei sB-
JieTCsl U3y4eHHE T€OMETPUUECKUX OOBEKTOB MPHU MOMOIIY aHATUTHUYECKUX METOJIOB anreOpsl U
MaTeMaTHYECKOro aHaJIn3a. B 0CHOBE Takoro moaxoAa JeXUT METOL KOOPJAUHAT, BIIEPBBIE CHCTE-
Matuuecku npumMeHeHHbI P. JlekaptroMm. OCHOBHBIE TIOHATHSI TEOMETPHH (TOUYKA, TIpsiMasi, TII0C-
KOCTB) SIBJISIFOTCSI HEOIPEENIIEMbIMU, U Ul UX OMHCAHMS MPUMEHSIETCS] aKCHOMaTUYEeCKHil Me-
TOJ, IO3BOJISIOUINI YCTAaHOBUTH B3aUMHO OJTHO3HAYHOE COOTBETCTBUE MEXKTY MHOKECTBOM TOUEK
MPSIMOM ¥ MHO>KECTBOM JIEUCTBUTEIBHBIX YUCEI U, TAKUM 00pa30M, BBECTH CUCTEMY KOOPMHAT.
Hano ueTko ycBOUTh pa3nuuHble GOPMBI ypaBHEHHH MPSIMOI U INIOCKOCTH YMETh EPEXOAUTH OT
oJlHOM (opMbl K Apyroil. Cieayer OCMBICIUTh U YCIIEUIHO NPUMEHATh PELICHHs KIIAaCCHYECKUX
3a/1a4 aHAJIUTUYECKOM I€OMETPUHM O B3aUMHOM DPACIIOJIOKECHHM MPSIMBIX U IUIOCKOCTEH, YMETh
OIPENENATh YIIIbl U PACCTOSHUS MEXAY Pa3IMYHBIMU F€OMETPUYECKUMU 00bEKTaMU.

OTMeTuM B 3aKIIIOYEHHUE, YTO YCIIEHIHOE M3ydeHHEe NUCLUIUIMHBI «JInHeiHas anrebpay,
npuoOpeTeHne HeoOXO0AUMBIX KOMIIETEHLIUI, yMEHUI U HaBBIKOB BJIa/ICHUS] MAaTEMATUYECKUM arl-
apaToM TpeOyeT OT CTYJEHTOB OOJIBIION caMOCTOATEIbHONW paboThl. OOpaTUTe BHUMAaHUE, YTO
KOJIMYECTBO YacOB, OTBOJUMBIX Ha CAMOCTOATENBbHYIO PabOTy B COOTBETCTBUU € YUE€OHBIM IlJa-
HOM, OO0JIbLIIE YKCIIa YACOB, OTBOJIUMBIX Ha BCE BUbI AyIUTOPHBIX 3aHITUH.

7. @OoH/I OLIEHOYHBIX CPEICTB

®DOH/T OLIEHOYHBIX CPEJCTB MpeacTaBiieH B [Iputokennu 2 k pabodeid mporpaMMe 1 BKIIOYaeT
pas3eibl:

1. MeTo/1bl KOHTPOJISI K OLICHUBAHHMSI PE3YJIbTATOB 00yUCHHS

2 lllkana v KpUTEPHH OLICHUBAHHUSI PE3YIBTATOB O0yUCHHS

3. O1LIeHOYHBIC CpeICTBA

3.1. Texkymuii KOHTPOJIb

3.2. IIpomexxyTo4Hast aTTecTarus
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Ilpunoscenue 1

TemaTnyecknii JIaH COAEPKAHUA TUCUMILVIMHBI «/IMHeliHasA aaredpa»
110 HANIPABJICHUIO TOATOTOBKHU
09.03.03 «IIpukiaagnass uHGoOpMATHKA»
HanpasnenHocTs (mpoduib MOATOTOBKH)
NudopmannoHHbIe TEXHOJOIMH YIIPABJIeHUs OM3HECOM
®opma 00y4eHHsI: OUHAA
I'on nadopa: 2023/2024

(bakanagp)
Buasbi yueOHoii padoTsl,
BKJIIOYAsI CAMOCTOSITETLHYIO Buabl caMoCTOSITEIbHOW PadOThI ®opmbI
=3 = aTrecra-
5 a0oTy CTYAEeHTOB CrynenroB
Pasaen § cE paboTy Ty ’ ya MM
8 = U TPYI0EMKOCTH B 4acax
nin CP | KC
J | I/C | JIad C P K.P. | K.IL. | PT'P | Pedepar | K/p | D | 3
IlepBblii cemecTp
Pasznen 1. Di1eMeHTHI JIMHEITHOM aJI- 1 1 5
1.1 | redpur Mampuywl, oeticmsusi Ha0 mampu- 1 1
yamu.
OrmpenenuTenu, WX CBOWCTBA U BBIYHCIIC- 1 1 6
1o | Hue MarpuyHasi 3aiuch CHCTEMbI JIHHEH- 1 ) N
" | HBIX ypaBHEHHIA.
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Bruiaua 3aganmii PI'P Ne 1 o auHeliHol
aaredpe .

1.3

OOparHast MaTpulia ¥ €e Bblurciienue. Mar-
pUYHAS 3alHCh CUCTEMBI JIMHCHHBIX ypaB-
HEHUM.

14

CucreMbl TUHEHHBIX anreOpanyecKux
YpaBHEHUI, OCHOBHBIE MMOHATHUS U OIIpe/e-
neHus. Pemenne cucreM JTUHENHBIX ypaB-
HeHuit Metogom Kpamepa, Mmetogom oOpart-
HOW MaTpPHIIbI

1.5

Pemrenne cucrem nTMHENHBIX ypaBHEHUN
MetooM ["aycca. Panr matpuisl. Teopema
Kponekepa — Kanemnu.

1.6

Meron [Maycca B MpOU3BOJIBHBIX CUCTEMAX
JIMHENHBIX ypaBHEHUH. O THOPOIHBIE CHU-
CTEMBbI JINHEWUHBIX YPABHEHHIA.
CamocrosiTeqbHas padora Nel B aynuro-
puM 10 JIMHEeHHOH ajiredpe

1.7

Bexkropel. JIunelinbie onepaiuu Haj, BEKTO-
pamu, ux cBoicrTBa. JIuHelHbIe KOMOWHA-
UM BEKTOpOB. JIMHEWHO HE3aBUCUMBIC U
JIMHEWHO 3aBUCUMBIC CHCTEMBbI BEKTOPOB.

B i PLP Ne2 .
aareope,

1.8

[Tonsitne 6Gasuca. KoopaunaTsl BekTOpa.
KonnuueapHOCTh, OPTOrOHAJIBHOCTD U KOM-
MJIAHAPHOCTh BEKTOPOB.
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1.9

CkansipHO€ NpOU3BEIACHUE BEKTOPOB U €T0
CBOMCTBA. BeKTOpHOE NpOU3BENCHUE ABYX
BEKTOPOB, €r0 CBOMCTBA.

1.10

CMeniaHHO€ IPOM3BEJICHUE TPEX BEKTOPOB
U ero cBoiicTBa. Boruncienne oobema mna-
paienenumnena. YcloBUE KOJUIMHEAPHO-
CTH, OPTOTOHAJIBHOCTH ¥ KOMIUTAHAPHOCTHU
BeKTOpoB. OpTOHOPMHpPOBaHHBIA Oazuc.
Bbranciienne CKansipHOTO, BEKTOPHOTO H
CMEIIIAaHHOTO IMPOU3BEAECHUN BEKTOPOB, 3a-
JaHHBIX KOOPJIWHATaMH B OPTOHOPMHUPO-
BaHHOM 0Oazuce.

CamocTosTeIbHas padora Ne 2 B ayiuTO-
PMHU 10 BEKTOPHOIi ajiredpe

10

1.11

JIuneitnpie mpocTpaHcTBa. PasmepHOCTh U
6a3uc JMHEHHOro MPOCTPAHCTBA.

Martpumia mepexona ot 6asuca Kk 0azucy
npeoOpa3oBaHue KOOPAMHAT BEKTOpa MpHU
n3mMeHeHnu 6asuca. CoOCTBEHHBIE BEKTOPHI
U cOOCTBEHHBIE 3HAUEHUS JTMHEWHOTO OTie-
patopa.

11

1.12

Paznen 3. KommiekcHble Yncjaa M MHO-
roujieHbl MHOXE€CTBO KOMIUIEKCHBIX YH-
cen. @opMBI 3aMCH KOMITJIEKCHBIX YHCEIL.
Onepanyu HaJl KOMIUJIEKCHBIMU YHUCJIaMU.
Pasnoxxenne MHOTrowIeHa Ha MHOMKHTEIN
OCHOBHas TeOpeMa aJreOpsl

12

1.13

Pa3nen 4. AHanuTH4eckasi reoMeTpust
Cucremspl koopauHat. Pa3nnunble THUIIBI
YPaBHEHUH IIOCKOCTH

13
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Bruiaua sagapuii PI'P Ne3 o aHaIuTH-
YEeCKOM reoMeTpHH

1.14

PasnuuHble TUIIBI ypaBHEHUN IPSMOM Ha
IIJIOCKOCTH U B IIPOCTPAHCTBE

14

1.15

B3aumHoe pacnosioskeHre npsMbIX Ha MJ10C-
KOCTHU ¥ B IPOCTpaHCTBE. Bpluncienue pac-
CTOSTHUM MEXIY IBYMsS TOYKaMH, TOUKOU U
npsAMoM. B3zanMHOE pacnolioKeHue IIocKo-
cTeil. Beruncnenue pacCcTossHUNA MEXAy TO4-
KOW U IIJIOCKOCTBIO

CamocTosTenbHas padora Ne 3 B ayauro-
PMH [0 AHAJIMTHYECKOI reOMeTpuu

15

1.16

Kpussie BTOpOro mopsjaka ux reomerpude-
CKHE CBOICTBA. YpaBHEHMS JJUIMIICA, TH-
nepOosbl, mapabonsr OOmee ypaBHEHHE
KpuBOM BTOporo mnopsaka. IlpuBeneHue
KPUBBIX BTOPOTrO IMOpSIKA K KaHOHHYE-
ckomy Buay. [loBepxHoctu BTOpOro Io-
psaKa

16

®dopma aTTecTaluu

18-
21

Bcero yacoB o jucuumnJinge

10

92

PI'P

cam
pao.
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Ipunoowcenue 2

®OHJA OHEHOYHBLIX CPEACTB

MO JUCLUIJINHE

«/Iluneiinas aaredpa»

Hanpasnenue noarorosku: 09.03.03 «IIpuknannas napopmaTikay.
[Tpoduns: «MH(pOpMaITHOHHBIE TEXHOIOTHN YIPABJICHUS OM3HECOM).

Kadenpa: «Marematuka»

1. MeToabl KOHTPOJISA M OLIEHUBAHUS Pe3yJIbTATOB 00y4eHUs!

HH?I KOHTPOJIA YCIICBAEMOCTH U KQY€CTBA OCBOCHUA NUCHUITIIMHBI HaCTOﬂIHGﬁ nporpaMMoﬁ

MIPEAYCMOTPEHBI CIAEAYIOIINE BUABI KOHTPOJIA:

- KOHTPOJIb TEKYIIIEH yCIIeBaeMOCTH (TEKYIIIUH KOHTPOJIb);

- IPOMEXKYTOYHAs! aTTeCTalus (9K3aMeH).

TToka3artein

Kpurepun oueHuBanus

2

3

4

5

OIIK-1. CriocobeH TpUMEHATh €CTECTBEHHOHAYYHBIC M OOIICMH)XCHEPHBIC 3HAHUS, METOJbI
MaTeMaTHYeCKOro aHaiu3a M MOJAEITUPOBaHUS,
HCCleI0BaHus B MPOo(peCCUOHATBHON AESITETbHOCTH.

TCOPECTUUCCKOI0 MW OKCIICPUMCHTAJIIBHOI'O

OIIK-1.1. 3uaTh:
MeTtoanl
MaTeMaTUIEeCKOTO
aHajanu3a Hu
MO/JICJIUPOBAHMS,
TEOPETUYECKOTO U
SKCIIEPUMEHTAIBHO
ro HMCCIIEJOBaHUSA B
npoheccuoHaNbHOM
JIeSITeILHOCTH.
OIIK-1.2. YmeTh:
IIpumensaTs
€CTECTBEHHOHAYUYH
136 Hu
00IIIEeNHKEHEPHBIC
3HAHMUA.

OIIK-1.3.
Biaagern:
Metonamu
MaTeMaTHIEeCKOTO
aHaanu3a H
MO/JIETUPOBAHUS,
TEOPETUYECKOTO U
SKCIIEPUMEHTAIILHO

OOGyuaromuiics
JEMOHCTpPHUPYE
T MOJTHOE
OTCYTCTBHUE
WIIn
HEIOCTAaTOYHOE
COOTBETCTBHE
Marepuany
JUCIATLINHBI
3HAHUM,
YKa3aHHBIX B
HHJIUKATOpax
KOMIIETEHITU
JUCIUATLINHBI
«3Hatp»  (cMm.
m. 3).

OOyuarommuiics
JEMOHCTPHUPYET
HETIOJIHOE
COOTBETCTBHE

I (14%{011170.¢
3HAHUMH,
YKa3aHHbBIX B
WHJIUKATOpax
KOMITIETEHINH
JUCIUATLIMHBI
«3HaTth» (cM. T
3).
Homnyckarores
3HAYUTEIbHBIC
OIIINOKHU,
MPOSIBISETCS
HEJI0CTaTOYHOCT
b 3HaHWHH, IO
pAny
Moka3aTelei,
oOyuaromuiics
HCIBITHIBACT
3HAYNTEILHBIC
3aTpyAHECHUS

OOyuarommuiics
JTEMOHCTPHUPYET
YaCTUYHOE
COOTBETCTBHUE
CJICTYIOIINX
3HAHWH,
YKa3aHHBIX B
WHIUKATOpax
KOMIIETEHINH
JUCIIUILIAHBI
«3HaTh» (CM. II
3). Ho
JOTTYCKaIOTCs
HE3HAYUTEIIbHBI
e OIIIMOKH,
HETOYHOCTH,
3aTpyaIHEHUS
npu
AHAIIUTHYECKUX
oTepalusX.

OO6yuaromuiics
JIEMOHCTPUPYET
MOJIHOE
COOTBETCTBHUE
CJICTYIOIINUX
3HAHHMH,
YKa3aHHBIX B
WHIUKATOpax
KOMITIETEHIINH
JHACIATUIMHBI
«3Hathy» (cM. I
3). CBo6oaHo
omnepupyeT
PUOOPETEHHBIM
Y 3HAHUSIMHU.
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T'0 HCCIICAOBAHUA.

npu
OIIEPUPOBAHUHU
3HaHUSIMH  TIpH
UX IIEPEeHOCe Ha
HOBBIE
CUTYALIUH.

2. Illkaja 1 KPpUTEPHUH OLICHUBAHMUS Pe3yJbTATOB 00y4eHUs!

®opMa NPOMEKYTOYHOM aTTEeCTALMM: IK3aMeH

[IpomexyTouHas aTTectanus oOyJaromuxcs B (popMe 3K3aMeHa MPOBOIUTCS 110 pe3yabTaTaM
BBITIOJIHEHUS BCEX BUJIOB YU€OHOU pabOThI, MPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM I10 JAHHOW HCIHU-
IUIMHE, TPU ATOM YUUTBHIBAIOTCS PE3YJbTaThl TEKYLEr0 KOHTPOJI YCIIEBAEMOCTH B TEUEHHE Ce-
MecTpa. OLeHKa CTeNeHN JOCTHKEHHsI 00yJaroIMMUCS NIAHUPYEMBIX Pe3yJIbTaTOB 00Y4YEeHHUs 110
JUCLMIUIMHE MPOBOJUTCS MPENoaBaTesIeM, BEAYIIUM 3aHITHS N0 AUCLHUIIIIMHE METOJIOM SKCIIEpT-
HOM oreHku. [lo nToram nmpoMeKyro4Hol aTTecTalMy MO AUCLUMUILIIMHE BBICTABIISETCS OLEHKA «OT-

JIMYHO», «XOPpOoI1I0», «YAOBJIICTBOPUTCIIBHO» UIIN «HEYJOBJICTBOPUTCIBHO)).

I kaJua oueHuBaHUA

Onucanue

OTIHUYHO

BoinonHeHsl Bce 00si3aTeIbHbIE YCJOBUSI NMOATOTOBKH CTY-
JeHTa K TMPOMEKYTOUYHOH AaTTeCTAllUM, IPEIyCMOTPEHHbIE
nporpaMMoil TuctUIUIUHbL. CTyAEHT JAEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHHI, HABBIKOB MOKA3aTENSIM, IPUBEACHHBIM B
TabIuIaX, ONEepUPYET NPUOOPETCHHBIMU 3HAHUSMH, YMEHUSIMU,
HaBbIKaMU, MPUMEHSET X B CUTyalUsIX MOBBIIIEHHOW CII0KHO-
ctu. [lpm sToM MOryr OBITH [HONYIICHBl HE3HAUYUTEIbHBIC
OIIMOKY, HETOYHOCTH, 3aTPYAHEHUS MpPHU MEpPEeHOoce 3HAHUM U
YMEHHI Ha HOBbIE, HECTaHJAPTHBIC 3a/IaUH.

Xopo1io

BremmonHensl Bce 00s13aTeIbHBIE yYciaoBud MOArOTOBKH CTY-
JE€HTAa K IIpOMG)KyTO'—lHOﬁ aTreCcTaumm, MNpeaAyCMOTPCHHBIC
nporpaMMoﬁ JUCIHUITIIMHBI. CTy,HCHT ACMOHCTPUPYET COOTBET-
CTBHUC 3HaHHfI, YMCHI/Iﬁ, HABBIKOB IIOKa3aTC/IsIM, IIPHUBCACHHBIM B
Ta6n1/1uax, onepupyer HpI/IO6peTCHHBIMI/I SHAaHUAMH, YMCHUSIMU,
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HaBbIKaMH. B TO e BpeMsi IpU OTBETE JIOIYCKAECT HECYILIECTBEH-
HbIE€ TOTPEIIHOCTH, 3aJ1a4d PElIaeT C HEJOYETaMU, HE BIIUSIO-
MU Ha OOIIMI XO/1 pemIeHusI.

Y 10BIETBOPUTEIBHO

BoinonHeHbl Bce 00si3aTeIbHbIE YCJOBUSI NMOATOTOBKHU CTY-
JAeHTa K IPOMEKYTOYHOH AaTTeCTalluM, IPEIyCMOTPEHHbIE
nporpaMMoil TucHUIUIMHBL. CTyIeHT €eMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUI, HABBIKOB [TOKA3aTENSIM, IPUBEIACHHBIM B
TabIULAX, ONEPUPYET IPUOOPETEHHBIMU 3HAHUSAMU, YMEHUSIMU,
HaBbIKaMu. Ho moxa3piBaeT HersmyOOKHe 3HaHUs, IPU OTBETE HE
JIOTTyCKaeT ITpyObIX OMIMOOK WIIM MPOTUBOPEUYUH, OJJHAKO B (op-
MYJUPOBAHUN OTBETA OTCYTCTBYET JOJDKHAS CBSI3b MEXK]y aHa-
JM30M, apryMEHTaleil U BBIBOJAAMHU, B PELIEHUM 3a7ay MOTYT
coJiepKaThcs TpyObie omMOKu. [yt mosrydeHus paBUIBLHOTO OT-
BeTa TPeOYIOTCS YTOUHSIOUIUE BOIIPOCHI.

HeynosnerBopurensHo

He BbImonHEeHs! 00s13aTE/IbHBbIE YCJI0BHUSI NOATOTOBKH CTY-
JAEGHTA K IPOMEKYTOYHON aTTecTalMu, IPEeTyCMOTPECHHbIE
nporpaMmoy nucuuiuinebel, MJINM cTyneHT neMoHcTpupyer He-
MIOJTHOE COOTBETCTBHUE 3HAHUM, YMEHHI, HABBIKOB IIPUBEICHHBIM
B Ta0NMIaX, JOMYCKAIOTCS 3HAUNUTENIbHbIE OIIMOKH, IPOSBIISAETCS
OTCYTCTBUE 3HAHUH, YMEHUI, HABBIKOB IO Py MOKa3aTeleu,
CTYICHT UCIBITBIBAET 3HAYUTEIIbHBIE 3aTPYAHEHUS IIPU ONEPH-
POBaHMM 3HAHWSMH U YMEHUSMHU.

7.3. OueHoYHbIE CpecTBA

IlepeyeHb OLIEHOYHBIX CPEICTB MO JUCHUILIHHE

()

« )22

HaumenoBanue
Ne
OIIEHOYHOTO Cpeji-
/1
CTBa

[IpencraBnenue ore-
HOYHOTO CPEJICTBA B
dOC

KpaTKafI XapaKTCPHUCTUKA OOCHOYHOI'O
cpeacTBa

1 Kontponbhas (ca-
MOCTOSITEIIbHAS)
pabota

(KP)

CpenctBo MpoBepKH yMEHUH MPUMEHSThH
MOJIy4YeHHbIC 3HAHUS NI PEHICHUs 3a/1a4
OTIPEICIEHHOT0 THMa MO TeMe WU pa3-
Jeny

Komrmiext KOHTPOJIb-
HBIX Sa,I[aHI/Iﬁ I10 Ba-
pUaHTaM

2 | Pacuerno-rpadu-
yeckas pabora

(PTP)

CpencTBo NMpOBEPKH YMEHMM NPUMEHSATH
NIOJIy4YEHHBIEC 3HAHHUS I10 3apaHee Olpese-
JICHHOW METOJMKE Ul pEIIeHus 3ajad
WIM 3aJaHuil 10 MOMIYNI0 WM JUCIU-
IUTMHE B LIEJIOM.

Kommekr  3amanmii
JUTSL BBITIOJTHEHHS pac-
YeTHO-TpadUueCKON
paboThI
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CpenctBo KOHTPOJISL, OPraHU30BAHHOE KAK
crienuanbHas 6ecesia mearornaeckoro pa-

YCTHBIH OTIpoC co- | OOTHHKA ¢ O00YYarolUIUMCsT Ha TEMBI, CBS- Bompocsr o
3 OecemoBaHue, 3aHHBIC C H3y4aeMOM AUCIUIIMHOM, U pac- | TeMaM/pasjenam Juc-
(YO) CUMTAHHOE HA BBISICHEHHE 00beMa 3HAHHIMA [IUTUTHHBI

oOyyJaromerocsi Mo ONpeAeICHHOMY pa3-
Jeny, TeMe, mpoOsemMe U T.11.

Cucrema cTaHIapTU3NPOBAHHBIX 3aaHUH,
4 Tecr TIO3BOJISIOIIAsS ABTOMAaTH3UPO- ®oH/T TECTOBBIX
(T) BaTh MIPOLIEAYPY U3MEPEHHS YPOBHS 3HA- 3aaHui
HUHM ¥ yMEHHH 00y4aromerocs.
5 | Ox3ameHnanuonsble | CpecTBO MPOBEPKH 3HAHUM, YMEHHUH, | DK3aMeHallMOHHBIE
OUIIETHI HaBBIKOB. MOXKET BKJIFOYATh KOMITJIEKC T€O- | OMJIETHI.
pETHYECKHX BOIPOCOB, 3ajad, IMpaKTHUe-

(Ob) . [lIxama oneHuBaHus u
CKHX 3aJJaHUU.
mmpoueaypa IpUMEHe-
HUSL.
[IpomexxyTounas arrecra- Ox3ameH () 1) yerro (V)
st (ITA)

2) nuceMenHo (IT)

7.3.1. Tekymuii KOHTPOJIb

O1eHOYHBIE CPEJICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH BKIIFOYAIOT KOHTPOJIHHBIC BOTIPOCHI
1 3a7aHus B (hopme OIaHKOBOTO TECTUPOBAHUS /ISl KOHTPOJISI OCBOCHHS 00YUYaIONTUMHUCS Pa3/IeiioB
JTUCUMIUTMHEL, ipueM PI'P.

Conep:xanue pacueTHO-TpaduuecKoi padoThl.

PacuetrHo-rpaduueckasi padora Nel mo JiuHeiiHOH ajnredpe.

Kpatkoe coneprkanue pacueTHo-Tpadudeckoit paboThI:

Martpuusl u onpenenureny. Pemenue cucrem IMHEHHBIX anreOpanuyeckux ypaBHEHHI MeToAaMu
I"aycca, Kpamepa u o6paTHO# MaTpHIIBI.

PacuerHo-rpaduueckass padora Ne2 nmo BeKTOpPHOM aJjiredpe.

Kpatkoe coneprkanue pacueTHo-Tpadudeckoit paboThI:

BexTopsl, aeiicTBus Haj Bekropamu. CKaJlsipHOE, BEKTOPHOE, CMEILIAHHOE IIPOU3BEACHUS BEKTOPOB.
PacyerHo-rpaduueckas pabora Ne3 no aHATUTHYECKOH reOMeTPHUM.

Kpatkoe coneprkanue pacueTHo-rpadudeckoit paboTh:

Pa3znuunbie BUIbI ypaBHEHUH NPAMOil U MIOCKOCTH. B3anMHoe pacnosoxeHne npsmMbIX Ha MI0CKO -
CTH, IJIOCKOCTEH B MPOCTPAHCTBE.

KomnuiekT 3aganuii i1 BBITIOJITHEHHSA
pacuyeTrHo-rpadpuyecknx pador (PI'P)

o aucuumivnHe JInHeliHas aJreopa
(HaMMEHOBaHME TN CIIUTIIIMHBI)

PI'P Nel, yactn 1

[’—1 1 0\1 (2 0 2\]
1 3 2'n B=|O -3 3 |
(4 0 —3)' 1l 1 -1)

3azmanue Nel. /lansl Matpuisl A =
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Brimonuuts neiicteus: A’ + 8B’ .
3ananue Ne2. TIponomkuts qanHoe MaTpudHoe paBenctso (2 A +3B)'—4 A* -6 AB=K

U IPOBEPUTH €r0 JUId MaTpull A U B U3 nepBoro  3aJaHusl.

3azanue Ne3. BpunciauTh onpeenuTenb IByMsl cioco0aMu: pas3iioKeHUEM 110 NIEPBOM CTPOKe U
Pa3I0KEHNEM IO TIEPBOMY CTOJIONY.

N =N
R RPN O
[EEN
I
[BEN

-2 1

3aznanue Ne4. Jns 1aHHOM MaTpHIbl HAalTH 00paTHYI0 MaTpully. CaenaTh IpOBEPKY.

1 0 2
(110\|

12 8)

3amanue No5. Pemuts matpuunoe ypaBuenne AXB = C (wmaiitu X). Caenats npoBepky.

PV (i T L A

2 1 \2 3 -9 3)

3ananue No6. Haittu panr MaTpuibl.

1 123 7)
0 5 4 3 1]
2 3 8 9 15
(3-8 2 6 20

PI'P Nel, 3aiaHus 1o pelieHUuI0 CUCTEM JIMHEHHBIX aJIre0pandecKux ypaBHeHuil
3aganue Nel. Pemnth cucremy MeronoM Kpamepa. Crenatb npoBeEpKYy.

Jler4x2—x3 =-2
2X,+ 2X, + 3X;=7
| 3%, + 6%, — 2%, =1

3amanue No2. Pemuth cucremy u3 Nel meTooM 0OpaTHON MaTpHUIIBI.
3ananue Ne3. Pemnts cuctemy us Nel metonom [Maycca.

3aganue Ne4. Pemuth HeOJHOPOAHYIO cucTteMy MeTooM ["aycca. Haiitu o61ee perienue U 4acTt-
HOE PELICHHUE.

j X + X, +2X +3X, =5
3X; + 2%, — 4X;—2X, =1
| 5% +4x, + 4x,=11

3ananue NoS. Pemuth oiHOpoaHYIO crcteMy MmetoaoM ["aycca. Halitu o6miee pemenue u @CP.
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(2%, + 6X, — 9%, — 9X,= 0
4%, — 5%; +%,=0

3X, 4 3%, — TX, — 4%,= 0 '
X — 3X,+ 2X;+ 5%,=0

PI'P Nel, wactp 2

3ananne Nel. TTokasarb, 4TO BEKTOPEL m , N, P 06pa3yioT 6a3uC B MPOCTPAHCTBE M PA3TOKHTH

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

3ajganve Ne2. JTansl BEKTOpbI M N . BBIACHATHL — KOJUIMHEAPHBI JIX BEKTOPHI & U 1.

m=(28,—8,8),M=(-21,6,—6), a=2M+0, b=2n-.
AN

,ecm |m=6-¢, |W]=2,(m, n)=135",a=6n-m.

3aznanue Ne3. Haiitu | a

3aganue Ned. Jlan A ABC . Haiitu £ B ,ecn A (1; -1; 2),B (33; 2), C (7 ;1; 2).

amanme NoS. TTpu kakux 'x' BeKTOpbI & T D meprenauKyspHbl?
a=(x;1;-4),b=(x-3;12;x).

3amanue Ne6. Haiitu momaas napamienorpaMmma, IIOCTPOEHHOTO Ha BeKTopax au b,

Q|

B o A lg
=2m-50,b=m+n m<12 n| |=3,(m, “):g'
3amanue No7. Haiitu miornans tpeyronbanka ABC, eciau A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3amanue Ne8. Jlanbl BekTophl &5 D, C. BBISCHUTE — KOMIITAHAPHBI JIM BEKTOPHI. ECIIM BEKTOPHI He

KOMILJIaHAPHBI, TO HATH 00BbEM IapaJuleenunea, IOCTPOCHHOrO HaBeKTopax a, b, C | omnpene-

JIUTh — KaKyl0 TPONKY OHH 00pa3yroT.
a(l;-1;5),b(2;4;,-2)c(301).

3apanue Ne9. J{ns nuHeitHOTO onepaTopa A 3aiaHbl 00pa3bl 6a3ucHbIX aieMeHToB A€, , AE,, AE,

. 3anmcatp MaTpuily oneparopa 4 B 6azuce €, €,, €, U HaliTU 00pa3

anemMeHTa X .
Ae,=7¢,+3€e,-2¢6,, Ae,=e,—-e,+4¢e,, Ae,=2¢,+2¢,+3%€,,
X=2€—-4€,+F%,.

3apanue Nel0. Haiitu coGcTBeHHBIE 3HaUE€HUS U COOCTBEHHBIE BEKTOPHI JIMHEHHOTO OIlepaTopa,
3aJIJaHHOTO B HEKOTOPOM 0a3Kce MaTpuLIe A :L_

1
7 ZJ
PI'P Ne 1, vactpb 3
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3amanune Nel. Ipsivast |, mpoxomut yepes Touky A mapasuenbHo Bekropy (. Ipsimast |, mpo-

XOUT yepe3 Touky B nepnenaukynspHo Bektopy N~ HaiiTi TOUYKY nepeceueHus IpsMbIX U YToJl

mexay Humu, ecn - A (3; 5),9 (1; 3), B (0;5), n (-3; 4).

3amanue No2. /lana npsivas | ;. Ipsamas |,  mpoxomaut yepes touku A u B . Haiitu paccrosiaue ot

TOYKH nepecedyenus npsmbix |, u |, 1o npsamoii | ;.

X=-8t—3

8y Cates, AM0LB(T3) 1 1ox-12y+2=0.

3aganue Ne3. Haittu paccrosiaue ot Toukn M (10 mockoctu @ , mpoxopsmieii gepes Touxy A

neprenauKynspao Bekropy M, ecmu M ((0; 1;7), A (2; -1; 4), n6; 22; -3).

3amanne Ned. Haiitu yrosr MeXIy MIOCKOCTBIO & M TUIOCKOCTBIO [, IPOXO/IAIIEH Yepe3 TOUKH
ABuC,ecru a:5x+y+4z-28=0, A(5;2;5),B(3;7;0),C(-4;-3;-1).
3ayanue NoS. 3anucaTh KAHOHMYECKUE YPaBHEHUSI IPSMOM, 3alaHHOM 00IIMMU ypaBHEHUSIMHU.

X+2y—-9z-10=0;
3X+4y+82-24=0.

3aganue Ne6. Haiitu TouKy nepecedeHus npsiMoit | 1 miockocTi o v yros MeKay HUMH.

| X+2_y_2-1 gix+2y-3z2-12=0.

3 4 -2

3aganue Ne7. IIpsimast |, mpoxoaut yepes Touku A u B. [lpsimast | , ipoxoaut uepes Touxky M
HEPIEHINKYISPHO TIOCKOCTH ¢ . Haiiti yron Mesxay npsimbivMu |, 1 | , ¥ BBIACHHUTB — JIeKaT Jn

OHHU B OI[HOFI IIJIOCKOCTH MJIM CKPEIIMBAOTCA.

A(9;-31),B(4;4;,-5), M (-1;11;-11), «a:2x+3y-z-1=0.

(

y L (x+3)7 ¥
3aganue Ne8. Jliist TaHHON KpUBOM T) T 25 = 1 yka3aTh QOKYCHI, SKCLIEHTPUCUTET, UPEK-

TpuchL. [locTpouTs KpuBYI0, H300pa3UTh POKYCHI, AUPEKTPHUCHI.

Saganme Ne9. IIpuBectn ypaBHeHue kpupoii  9X° —25y° —18x + 200y —616 =0 K kaHoHHUe-

CKOMY BUAY U TIOCTPOUTH KPUBYIO.

KouTpoJbHbIe 321aHus (IPUMeEPbI)

Bapuanr.

1. Haiitu 3Ha4enus MaTpuuHoro Muorodwnena F (A)

-1 0
f(x)=—x3+2x2—x+3,A=( \|
(3 2

)
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(2 0o 8 1 -5

1317 2 4

2. HaiiTy paHr MaTpPHIIbI TPUBEACHUEM K CTYIIEHYATOMY BHILY

| -8 2 -6 -3 -13|
11 3 13 5 17

\ )

1 2 1
3. BBIYHCIHUTH OMpPEIETUTENb PUBEICHHEM K CTYIICHIATOMY BU/TY 3 5 3
2 7 -

4. Haiitu matpwuity, oOpatHyro q1aHHOM (a). Pemnts MaTpuuHOe ypaBHeHwue (0)

(% 25 % ] (6) r 2) (-2 3 5)
(a) - | > =5
KZ 7 _1) 2 }bx Gty

5. Pemuts cuctemy ypaBHEeHHil. YKa3aTh 00IIee U OJJHO YaCTHOE pelieHue (a).

Penmuts cuctemy ¢ moMoIsr0 06paTHOM MaTpuIlsl U o dhopmyitam Kpamepa (0)

4%, + 9X, — 5X;— 8%, =5 (X, + 2X,+ X, =5
@ Lz"’xxfsixi‘x Tty OB R
12 3 4 L e 2 s
Bapuaunt
1. Pacricarh pasioxkeHre BeKTopa X 1mo Bekropam P, (, I
x={5-12,1}, p={1-3,0}, q={1-11}, r={0,-1,2}

2. KomnmuHeapHb! 11 BEKTOPHI P U ( ?

a={2,01}, b={-2,31}, p=2a+2b,q=3a-2b

3. Jlana mupamuna ¢ BepimHamu B Toukax A; A, A A, .
A(-2,4,8), A(4,-1,2), A,(-8,7,10), A,(-3,4,-2)
Haiitu:

a) yron mexay peopamu A/A,, A A,

0) 00beM UpamMuIbI

B) JUTMHY BBICOTHI OITyIIIEHHON Ha IPaHb A AA,

I') HAlTH JJIMHY MEAUAHBI, TPOBEICHHYIO U3 BepiuiHbl A, Kk peopy A, A,

4. BBIYUCIUTD iomaab rnapauiejiorpamma, HOCTpOCHHOI'0 Ha BEKTOpax au b & — yrojl MEXJy BEKTO-

pamu pu (
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a=2p+q,b=p-3q, lp|=2, |a|=2, a=

Bapuant

1. Haiitu paccrostaue ot Toukd M , 1o miockoctu (M1M2M3):
M, (-9;10;2), M, (0;7;-4), M,(4;8;-1), M3(-2;1;3)

(Xx+y+2-2=0
2. Beinucath KaHOHHYECKOE YPaBHEHHE TIPSIMOM:

ix—y—32+6:0

3. HaiiTy TOuKy IepecedeHus IpaMoil i IIIOCKOCTH: X 2 Y- 3 _2 +1 g X+y+22-9=0.
1 1 -4

4. Haiftu TouKy PlCHMMeTquHon touke P orHOCHTENBHO npsimoii | : P (0; —1;3) u x-1 _Yy_ zZ _
1

5. HamicaTh ypaBHEHHUE IIOCKOCTH O IPOXOJAIIEH depe3 Touky M ;1 nepneHIuKyIsIpHO MPSIMOI
(M;M,): Mg(3;2;,0), M, (415), M,(2,-14).
6. HaiiTi KOCHHYC yriia MeXy IUIOCKOCTSIMA ¢4 B Oy

a:3X-yY+3=0,a:x-2y+52-10=0

BapuanT 3a1aHnil IPOMEKYTOYHOI0 TeCTa

( -2 0 8 1 -5

|I_\
~
N
N

11. Haiiti panr MaTpuLb! IPUBEACHUEM K CTYIICHYATOMY BHIY

| -8 -3 -13|
Kll 3 13 5 1/

(1 -2y (-2 3 5

12. Pemmts MaTpH4HOE ypaBHeHyleL 3 4 X =| 3 -1 0
= %) U )

[x1+ 2X,+ X3=5

1.3. Pemmuts cucremy no gpopmynam Kpamepa {%xl— 57)(2+ 3X3:I?7>
X +7X =X =

1 2 3

21 Hanucatb pa3noxxeHue Bekropa X no Bekropam P, d,r X = {5,—12,1}, p= {1, -3, O} ,q= {1, —1,1},
r={0,-1,2}

22 BbIYHCIHTH [UIOMI@/1b HAPAILIENOrPaMMa, IOCTPOSHHOrO Ha BEKTopax a u ba- yroia Mexy Bekropamu P u (]

a=2p+q,b=p-3q, |p|=2.]a]=2, 05:4

23 Jlama nupamuna c sepummamu B rouxax A; A, A A, A, (6,1, 3) A, (6, -2, -3) L A,(2,2,0),A,(-5,1, 0)

Haiitu anvny MeauaHbl, IPOBEACHHYIO U3 BEPLIUHBI AlK pedpy A2 A3
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X_Zzy_3=2+lux+y+22—9=0.

3.1. Haiitu TouKy nepecedeHus IpsSMOi U IITOCKOCTH:

1 1 —4

3.2. Haiitu Touky P CUMMETPUYHYIO TOUKE P oruocurensto psiMoi P (O, —1;3) u x-1 'y z
1 AL e
1

3.3. Hanucarp ypaBHeHUE INIOCKOCTH (¥ NPOXOAALICH Yepe3 TOUKyY MO U NEPHEHUKYISIPHO — IPAMOM (MlM 2) M 0 (3; 2; 0)

M, (4;1;5) , M ,(2; -1;4).

41 Jlaua KpuBas BToporo mopsiaka X + 4 y2 —12x +16 y +16 = 0 . [Tony4uTs KAHOHHIECKOE YpaBHEHHE KPHBOM M MOCTPOUTH €€

’ ’ ’
42 CocraBUTh MaTpHIly iepexofa ot 6azuca € , € , € k 6asucy € , € , € ,ecnmn

r, r r r r, r r rr, r r2?¢g 12 3
e, =26,+6€,+6;;6,=0€,—€,+6,; 8;=€,+ 28,+ €&,

Kpurepuu onenkn:

- OLIEHKA «3a4TE€HO» BBICTABIISIETCS CTYJEHTY, €CJIM OH PETYJIIPHO B TEUEHHE CEMECTpPA MPEACTaBIISII
pelIeHts 3a/1a4, BBIMOJIHUI TIOJTHOCTHIO BCE 3aJaHUS U UX 3aIIMTUII, OTBETUB Ha BOIIPOCHI MPernojia-
BaTes;

- OLIEHKA «HE 3aYTEHO» BBICTABIISIETCA CTYACHTY, €CJIM OH HEPETYISIPHO B TEUEHHE CeMecTpa Mpe/-
CTaBJISUT pPELICHUs 3a/]1a4, BHIMOJIHWII 33/1aHNs HE MOJHOCTHIO UM BOOOIIE HE MPeACTaBsiia paboThl
Ha IPOBEPKY, AOIMYCKAaeT CYIIECTBEHHbIE HETOYHOCTH B OTBETaX Ha BOIPOCHI ITPENogaBaTes.

Jljig ipoBeieHust TEKYILEro KOHTPOJIs 3HAaHUM CTYy/IEHTOB B AUCTAaHIIMOHHOM (hopmarte B paz-
pabotanHbIX Kadenpoit «MaTeMaTrkay OHJIAWH-Kypcax UMEIOTCS MTPOMEXYTOUHbIE (TTpOOHBIE) Te-
CTBHI.

7.3.2. IlpoMekyTOUHASI ATTECTAIUSA
KommiekT Bonpocos
JUHEMHAS AJITEGPA

Martpuiel, TUIIBI MATPULL.
Onepanuu ¢ MaTpullaMu, UX CBOMCTBA.
YMHOXEHUE TPSIMOYTOJIbHBIX MATPHIL.
MartpuyHas ¢popMa 3arucu CUCTEMBI IMHEHHBIX anreOpandecKux ypaBHEHH.
Onpenenureny U UX CBOKWCTBA.
[Tonsitue onpenenurens. MUHOPHI U anredpandecKue TOTOTHEHUS.
CucreMbl TUHEHHBIX aNTreOpanyecKuX YpaBHEHUNM, OCHOBHBIE MMOHATHS U OTIPE/ICIICHUSI.
[IpaBuno Kpamepa pelieHust cucteM JUHEWHBIX YPaBHEHUH.
OOpaTHas MaTpulia U €€ BbIYHMCICHHE. Y CIOBUE CYIIECTBOBAHUS 00pAaTHOM MaTpPHUIIBI.
. Pemmenue cucreM TMHEWHBIX anrebpandyeckux ypaBHEHUN METOJ0M 0OpaTHON MaTpPUIIBI.
. Merop I'aycca pemenus cucTeM JIMHEHHBIX YPaBHEHUMN.
. Penienrie npon3BOJIBHBIX CUCTEM JIMHEHHBIX ypaBHEHUI MeTo10M ["aycca.
. Panr marpuuel. Teopema Kponekepa — Kanemnu.
. OTHOPOJIHBIE CUCTEMBI IMHEHHBIX ypaBHEHUI. KpuTepuii cylecTBOBaHNs HETPUBUAIIBHBIX Pe-
LIECHUH.
15. TlonsaTHe BEKTOpa U JIMHEHHBIE OTIEpaIlUU HaJl BEKTOPAMH, CBOICTBA OTMepaIuii.
16. JIuneitHas KoMOUHAIUS BEKTOPOB.
17. JluneitHas HE3aBUCUMOCTD U JIMHEWHAs! 3aBUCUMOCTh T€OMETPHUECKUX BEKTOpoB. Kpurepwuii nu-
HEWHOM 3aBUCUMOCTH.

©Wo~No Ok~ wpNE

RERESB
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18. TlonsaTtue 6a3uca. KoopauHatel BeKTOpA.

19. OproHopMupoBaHHBIN Oa3zuc. Pasnoskenne BekTopa Mo BeKTopam Oa3uca.

20. YnopsimodeHHasi TpOHKa BEKTOPOB.

21. CxansipHO€, BEKTOPHOE U CMELIaHHOE MTPOU3BEACHNE BEKTOPOB B OPTOHOPMHUPOBAHHOM Oa3uce.
22. YcioBust OpTOTOHATIBHOCTH, KOJUTMHEAPHOCTH M KOMIUIAHAPHOCTH BEKTOPOB.

23. JluneiHbIC IPOCTPAHCTBA.

24. Marpuia nepexoja oT 6asuca kK 6asucy.

25. CoOCTBEHHBIEC BEKTOPHI M COOCTBEHHBIE 3HAYCHUS MATPHUIIBI.

AHaJuTH4YecKas reomMeTpust

1. Cucremsl koopauHAT. JleKapTOBBI IPSIMOYTOJIbHBIE KOOPAWHATHI HA INIOCKOCTU U B IIPOCTPaH-
CTBE.

[TonspHas cucrema KOOpAUHAT.

PaznuuHble THIIBI ypaBHEHUH IIJIOCKOCTH U NPSMOM.

Beruncnenue paccTosiHuM MeXly 1BYMsI TOYKaMH, TOYKOM U NMPSAMOM, TOUKON U TUIOCKOCTBIO.
Boruncnenue paccTosiHUS MEXAY CKPELMBAIOIIUMUCS MPSIMBIMU.

Boruncnenue yrioB Mex1y IByMsI IPSMBIMU, MIPSIMON U TUIOCKOCTbBIO, TBYMSI TNIOCKOCTSIMH.
Kpussie BTOporo nopsiaka nx reoMeTpu4eCcKre CBOMCTBA U ypaBHeHUs. [IpuBeieHne KpuBoil BTO-
poro nopsiika K KAHOHUYECKOMY BUJTY.

8. KanoHmueckue ypaBHEHHS DILIHIICA, TUTIEPOOJIBI, TApaOOITHI.

9. VYpaBHeHHE MOBEPXHOCTH BTOPOTO MOPSIKA.

10. Kanonnueckue ypaBHEHHUS CPephl, HIUTHIICOU 1A, KOHYCOB, THITEPOOJIOUIOB, TapaboIOnI0B.

Nook~wd

IK3aMeHAIIHOHHBIE ONJIeThI

Haznauenwue: Vcnonp3yroTcs a1 poBeieHUs MpoMexxyTouHoi arrectanuu (ITA) mo nucuurinze
«JIuneiinas anredpay.
Permament sk3amena: - Bpemst Ha OArOTOBKY TE€3UCOB OTBETOB - 110 45 MUH.

- Crtoco0 KOHTPOJISA: YCTHBIE OTBETHI.
KoMruiekThl SK3aMeHalMOHHBIX OMJIETOB JIOJDKHBI CoiepKaTh OmneToB Ha 25-30% Oosblne yncia
CTYJICHTOB B IpyIe (XpaHsarcs Ha Kadeape «MaTteMaTukay).
TunoBble BApMAHTHI OWJIETOB NMPUJIATAIOTCS.

MUHUCTEPCTBO HAYKMU U BBICILIET'O OBPA3SOBAHNS POCCUNCKON ®EJEPALIMU
®EJIEPAJILHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBEPA3OBATEJIbBHOE
YUPEXJIEHUE BBICLIEI'O OBPABOBAHUS
«MOCKOBCKU NOJUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHMM ITOJHUTEX)

®dakynpTeT 0a30BBIX KOMIIETEHIINH, Kaq)ez[pa «Marematuka»

Juctununa «JIuHeiHas anreGpay»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIA BUJIET

1. OnpenenuTenu u UX CBOMCTBA.
2. Pemuth MaTpuuHOEe ypaBHeHHEe XB=A, ecnu A= (1 2) | B_ (_1 2) )

\2 1) (01)
. X1+ 2% =-1
3. Pemurs CUCTEMY METOJ0M 06paTHOI/I MaTpUIIbI .
2% —-3x =12

4. Jlauel BEeKTOpHI a=(-598), b= (-3,1,-2), €=(-8,10,-10). IIpoBepHUTH — KOMILJIAHAPHEI I OHH.

Ecau HECT, HalTH 00bEM nmapauiejienuIiea, IOCTpPOCHHOIO HABEKTOpax a ,6 , C.
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5. Haiitu yron Mexay Bektopamu a=(1,-2-2)u b=(2,0,1).

YTBepxkaeHo Ha 3aceqannu kadenpsl MaTemMaTuku «_ 03» 05 2023 r., mporokos Ne 10

W.o. 3aB. xadeapoii H.B. Bacuibepa / /

MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPABOBAHI S POCCUCKOM ®EJEPALIMU
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YUPEXJIEHUE BbICIIEI'O OBPA3SOBAHU A
«MOCKOBCKHWH NOJIMTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKWIN NOJUTEX)
®dakynbTeT 0a30BBIX KOMIIETCHIIHH, Kadenpa «MatemaTuka

Hucuunnuna «JIuaeitHas anredpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUIET

1. Jlunerinas komOuHamums BekTopoB. baszuc. Koopauuater BekTopa.

1 2 -
2. Beraucintn OIIpeAeanuTelIb MaTpULlbl C = AT ,eciam A =| 31 O\ .

L011J

4%, — 2X2 + 3X3 = 12,
3. Pemmte cucremy ypaBHenwuii MetogoM aycca {X+ 9%~ 351,
2% +3%, - 2% = 3.
4. Tlokasatb, 4TO BEKTOpHl m= (1-1,2), n=(2,0,3), p=(-2,-1,1) 0Opa3yroT 6a3uC B IPOCTPAHCTRBE.
5. Jlano oOrmiee ypaBHeHHe npsiMoii  —2x + 3y —5=0. Hammcartb: ypaBHEHHE IPSMOM C YTIIIOBBIM KO-
3¢ dunueHTOM; ypaBHEHHE IPSIMON B OTpe3Kax; HOPMAJIbHOE YpaBHEHUE MPSIMOM.

YTBepxkaeHo Ha 3acenanuu kadenpsl maremaTrku «_ 03» 05 2023 r., mpotokoa Ne 10

H.o. 3aB. kadeapoit H.B. Bacuinepa / /

Jly1g mpoBeieHu s MPOMEKYTOUHOTO KOHTPOJIS 3HAHHUH CTYZIGHTOB B IUCTAHIIMOHHOM (popmaTe
B pa3paboTaHHbIX Kadenpoil «MaremaTuka» OHJIAMH-KypcaX UMEIOTCS UTOTOBBIE TECTHI.
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