[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:
ONO: Makcumos Anekceit bopucasIHUCTEPCTBO HAYKU U BbICLLETO OBPA3OBAHUS POCCUIICKON ®EJEPALIUI

LlomkrocTb: anpexTo R e PSSR B R B SR K BY¥S HOMHOE OBPA3OBATEJILHOE YUPEKIIEHHUE BBICIIETO OBPA30OBAHHS

[ata nognucanus: 22.07.2026 15:11:53 . .
VHYKabHbIii NPOTpaMMHbITE Kiliou: «MOCKOBCKHUHU NIOQJIMTEXHUYECKNU YHUBEPCHUTET»

8db180d1a3f02ac9e60521a5672742735¢18b1d6 (MOCK OBCKI/Iﬁ HOJII/ITEX)

cDaKy.TIBTCT MallIMHOCTPOCHU A

YTBEPIKJIAIO

Jlekan

SN

v E.B. Cadonon

L

K

« 26 » despans_ 2026r.

PABOYAS ITPOT'PAMMA JUCHUITVIMHBI

«J/IunetHas aaredopa»

Hamnpasienue noarotoBku
22.03.01 «MaTepuanoBeeHre U TEXHOJIOT UM MAaTEPHATIOB»

[Tpodunb
«IlepcnieKTUBHBbIE MAaTEPHAJIBI M TEXHOJIOT U

KBanudukanus
bakanasp

®opmbl 00yueHus
Ouynasn

Mocksa, 2026 r.



PaszpaboTuHKH:

Jlo1eHT, KaHI. mel. HayK, JOIeHT /// /A.I1. ApxaHrenscKiil/

CoraacoBaHo:
3ae. Kadenpoil «MaTeMaTHKa»,

KaHI. TeXH. HayK, JOLEHT /O.M. Bapanosa/

3apeyromuil kadeapoil «MaTepHaloBeIeHIE»,

II.T.H., Ipoeccop % v /B.B. OBUHHHHKOB/
e ;i‘tr-—-



N

o

wn N

Conep:xanue

Llenu, 3a1a4n ¥ IUIAaHUPYEMBIE PE3YJIbTAThl O0YUYCHHUS IO AUCIUTUINHE. .. ..vveeeeeen ...
MecTo TUCIHILIMHBI B CTPYKTYPE 00pa30BATEIBHON MPOTPAMMBL. ... .evenenenreneennne.
CTpYKTypa B CONEPIKAHUES JTACIIUTIITIHBL. . ... eeueeeeneeneeeeasane et eneaneneeneeneaneneenenns
3.1. Buasl yueOHOU PAOOTBI U TPYHOCMEKOCTD. ... v veneeneetententeneeneaneneeneeneaneneenes
3.2. TemaTW4ecKui TUIaH U3YUCHUS JUCIIUTUTIHBL. . . .vuesneeneeneaneneaneeneanannaneanens
B RC TN O/0): ()07 121 07 (o0 12 (0110201010215 1 5 SRR
3.4. Temarnka CeMUHAPCKUX/TIPAKTUYECKHUX U JTAOOPATOPHBIX 3aHATHH. ................
Y4eOHO-METOAMUECKOE U HMH(POPMAITMOHHOE OOCCIICUCHHE.. ... vveneeereenrenneennennannns
4.1. HopmatuBHbie TOKYMEHTBI U TOCTBI.......ccoviiiii i,
4.2, OCHOBHAS JIHTECPATYPA. . e uveeeententeantennennseneenneeneansenseaneensensreenreenseenseenns
4.3. JIOTIOTHUTEIBHAS JTUTCPATYPA. v e enveenreenneenneeenneeneeanaeeseeaneeanneenneeannenn
4.4. DNEKTPOHHBIC 00PAZOBATCIBHBIC PECYPCBL. ... ettt ntenteareeneereaneenneaneennns

4.5. JluueH3noHHOE U CBOOOJHO pacIpoOCTpaHseMoe MPOrpaMMHOE OOeCTieUeHue. . ..
4.6. CoBpemMeHHBIC MpodeccHoHANTbHBIC 0a3bl JAHHBIX U HH(OPMAITMOHHBIE
CIIPABOYHBIC CHCTEMBL. . . ..ttt et entete ittt ente et et e et et et e et e e aeeaeeae e

MaTepruanbHO-TEXHUUECKOE OOCCTICUCHME . . . ... e uueteenteneeneeteeieenteaneeneennenaeens
WY (5310117 (S0 92 (SR IS X0 Y (53 01 611171 S P
6.1. Meroauueckue peKOMEHIAMH JUTSI IPETIOaBATEIIS 110 OPraHu3aluil 00yIeHUS
6.2. Meronuueckue ykazaHus A5l 00y4YaroluXcs 0 OCBOCHUIO JUCUUIUINHBL. . .. . .
L0291 0D 1 (25 (01015190 Q) 011 (o 1 - T
MeTo bl KOHTPOJIS U OLICHUBAHUS PE3YIIBTATOB OOYUCHMS. ... uveeeeeneaneeeeaneanaennn.
[Ikana 1 KpUTEPUHN OLEHUBAHUS PE3YIBTATOB OOYUECHHUS . .o .eueeneeneeneennenneennenn.
(0153 (0151518 (SR 01531 (64 ¥ : T H PP

0
0
10
10
11
11

P2 O©O0Ulololrh b

12
13
13
13
14
15
25
16
20



1. Hean, 3a0aum ¥ IUIaHUPYyeMble Pe3yJbTaThl 00y4eHHs 10
TUCUHMILIAHE

K OCHOBHBIM ye/is.m OCBOCHUS TUCIUIUIMHBI «JIMHEHHAs anredpay CielyeT OTHECTH:

- BOCIIUTaHHE y CTYACHTOB OOIIei MaTeMaTH4eCKON KyJIbTYpBhI;

- IpUOOpETEHUE CTYACHTAMH IIMPOKOT0 KPyra MaTeMaTH4eCKUX 3HAHUM, YMEHHI U HaBBIKOB;

- pa3BUTHE CIIOCOOHOCTHU CTYJEHTOB K MHAYKTUBHOMY U J€AYKTUBHOMY MBIILICHUIO HAPSAY
C Pa3BUTHUEM MATEMATHYECKON UHTYUIIUY;

- YMEHUE CTYJCHTaMH Pa3BUBATh HABBIKM CAMOCTOSTEIHHOIO U3yUeHHUs YUeOHON U HAyYHOU
JIMTEPATYPBI, COAEPKALIEN MATEMATUUECKUE CBEICHUS U PE3YJIbTAaThI;

- TOJrOTOBKY CTYJEHTOB K JESITENbHOCTH B COOTBETCTBUU C KBaTU(UKALUOHHON
XapaKTePUCTHKON OakanaBpa 1o HAIPABICHUIO, B TOM Yucie GOpMHpPOBAHUE YMEHHI UCIIOJIB30BATh
OCBOEHHBIE MaTeMaTHYECKHE METO/IbI B MPOPECCUOHATBHON AESITETbHOCTH.

- TIOJITOTOBKY BBICOKOKBAITM(DUITMPOBAHHBIX Ka/IPOB, BOCTPEOOBAHHBIX B YCIOBHIX IU(DPOBOH
TypOyJIEHTHOCTH U BBICOKUX TEXHOJOTHYECKHX PUCKOB COBPEMEHHOM HU(PPOBOIM SKOHOMUKHU.

K ocHOBHBIM 3a0auam ocBoeHUs TUCHUIUTMHEI «JIuHelHas anreOpay cieayeT OTHECTH:

- OCBOEHHME CTYICHTAMH OCHOBHBIX MOHSTHUN, METOJOB, (OPMUPYIOIIUX OOIIYIO
MaTEeMaTUYECKYIO MOJrOTOBKY, HEOOXOAUMYIO JJI YCIEITHOTO PeIIeHUs MPUKIIAIHBIX 3a/1a4;

- ¢opMupoBaHUE y CTyJeHTa TpedyeMoro Habopa KOMIIETECHIIHH, COOTBETCTBYIOIINX €ro
HaIPaBJICHUIO MOATOTOBKHA U 00ECIICUMBAIOIINX €T0 KOHKYPEHTOCTIOCOOHOCTh Ha PHIHKE TPY/a.

OO6yuenue no nucruruinHe «JIuHeiHast anre6pa» HampaBieHO Ha (GOpMHUpPOBAHHE y OOYUYAIOLTUXCS
cienyromux komnereHuui B coorBeTcTBUU ¢ ®I'OC 22.03.01 «MatepuanoBeeHrne 1 TEXHOJIOTHU
MaTepHaoBy, YTBEPKIEHHBIM NpukazoM MuHoOpHayku Poccun ot 02.06.2020 N 701:

Koa n HammeHoBaHue NHauKaTopbl 10CTHKEHUS
KOMIIeTeHI Uil KOMIIeTeHI[HH
OIIK-1. CiocobeH pemiate 3a1auu HOIIK-1.1. 3HaeT 0oCHOBBI MAaTEeMaTHKH,
npodeccuoHaIbHOMN J1eTeTbHOCTH, (hU3HKYN, MEXaHUKH, XUMUH,
HPUMCHSA METOZIBI MOEINPOBAHNS, MH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX
MaTeMaTHYECKOro aHallu3a, TeXHOIOTHiA;
€CTeCTBEHHOHAYYHBIE U OOIIEHHKEHEPHBIC
3HaHUS NOIIK-1.2. YmMmeer pemaTb cTaHIapTHBIE

HpO(I)eCCI/IOHaJ'IBHBIe 3ala4i C IPUMCHCHUCM
C€CTCCTBCHHOHAYYHbIX U O6I_I_ICI/IH)K6HepHBIX
3HaHPII>i, MCTOA0B MAaTCMAaTHUYCCKOI'O aHaJIn3a
" MOJCIIMPOBAHUSA

HOITIK-1.3. imeeT HaBBIKH pelIeHUs 3a/1a4
npohecCuOHATBHON NesITeNbHOCTH,
MIPUMEHSISI METOJIbI MOJIETTUPOBAHMSI,
MaTeMaTUYeCKOro aHaJInu3a,
€CTECTBEHHOHAYYHBIC U OOIIEHHKEHEPHBIC
3HaHUs

2. MecTO AUCHUILIUHBI B CTPYKTYpPe 00pa3oBaTeIbHON MPOrpaMMbl

JuctunimHa OTHOCUTCS K oOs3arenbHOi uactu Onoka bl: Moayns «Matematuueckue u
€CTECTBEHHO-HAYYHbIE JUCIHUILIMHBD).
E€ u3yuenue obecrnieunBaeT n3yueHue TUCIUTIINH:



B obazamenvrou wvacmu:

- MaTeMaTHYECKUN aHaJIN3;

- pusuka;

- TEOpETHYECKasi MEXaHUKa;

- DJICKTPOTEXHUKA U DJICKTPOHUKA;

- COIPOTHUBJICHUE MATEPUAJIOB;

- MH)KCHEpHAs U KOMITbIOTEepHAas rpaduka;

- nupoBoe MaTepUATIOBEICHUE;

- 5KOHOMHUKA Y YIIPaBJICHUE MAITUHOCTPOUTEIbHBIM IPOU3BOJCTBOM;

- OCHOBBI MaTE€MaTUYECKOTO MOICIIUPOBAHUS TEXHOJIOTMUYECKUX MPOIIECCOB.
B uacmu snexkmuenvix oucyuniun:

- IEPCIIEKTUBHBIE MaTEPHUAIIbI;

- IOKPBITUS U METOJIbl UX UCIIBITAHUM.

3. CTpyKTypa M cojepKaHHe IUCHUILTHHBI

OO6m1ast TpyA0€MKOCTh JUCIHUIUIMHBI COCTABIISIET 3 3aueTHbIE eIMHUITBI -108 yacoB.

3.1.  Buapl yueOHOii padoThI H TPY10€eMKOCTh

. KosmnuectBo
n/n Bup yuyeoHoii padoTbl Cemectp 1
yacoB
AyIUTOpHBbIE 3aHATHS 48 48
B ToMm umcne:
Jlekuun 16 16
1.
CeMmuHapcKue/mpakTHYeCKHe 3aHATHS 32 32
2.
JIabopaTopHBbIE 3aHATHUS - -
3.
CamocTosiTe1bHAs1 padoTa 60 60
IMpomMe:kyToUHAsSI aTTECTALMS
3K3aM€EH D C)
Hroro 108 108
3.2. TemaTruuyeckuii MJIaH U3yYEeHUs TUCHUILTHHBI
Ne Pasjennbi/Tembl TpynoeMkocTsb, yac

n/n AUCHMILINHBI AynuTopHasi padora




Camo

Cemuna | JIa6op | [IpakT
CTOSAT
Jle | pckue/ | aTOpH |M4eckKa
Be eJIbHA
KI[ |[IpaKkTU4 | bl€ s
ero |
uu €CKHUE€ |3aHATH | TOJATOT
pador
3aHATHUS s OBKa a
Pa3pnen 1. DiieMeHTHI JIMHEHOM
1 A 38 6 12 0 0 | 20
ajnreopsbl
Tema 1. MaTpunpl, JelicTBUA HA
1.1 PHHEL 6 2 2 0 0 2
MaTpULIAMHU.
Tema 2. Onipeaenurenu, uX CBOMCTBa
1.2 | u BeIUHMCIIEHUE. MaTpudHas 3aruch 6 2 2 0 0 2
CUCTEMBI JINHEWHBIX YPABHEHMIA.
Tema 3. OOparHas MaTpuIia U ee
1.3 | Beluncienue. MarpuyHas 3anuch 6 0 2 0 0 4
CUCTEMBI JINHEHHBIX YPaBHEHUH.
Tema 4. CucTeMbl TMHEHHBIX
anredpanvyeckux ypaBHEHUH,
OCHOBHBIC TTOHSTUS U OTPEICTICHUSI.
14 P 8 2 2 0 0 4
Pemrenue cucreM TuHEHHBIX
ypaBHeHui Metonom Kpamepa,
METOJIOM 0OpaTHOM MaTPHIIbI
Tewma 5. Peurenue cucreM TuHENHHBIX
ypaBHeHul MmetosioM ["aycca. Panr
15 6 0 2 0 0 4
Marpuel. Teopema Kponekepa-
Kanennm.
Tema 6. Meton I'aycca B
MIPOU3BOJIBHBIX CUCTEMAX JIMHEHHBIX
16 | P y 6 0 2 0 0 4
ypaBHeHUH. OHOPOAHBIE CUCTEMBI
JIMHEWHBIX YPaBHEHUH.
2 | Pa3znen 2. BekTopbl. 34 4 10 0 0 20
Tewma 1. JInunelinble onepanuu Haj
BEKTOPAaMH, UX CBOMCTBA. JINHEIHBIE
2.1 | xomOuHanUK BeKTOPOB. JInHEHHO 8 2 2 0 0 4
HE3aBUCHMBIE U JIMHEWHO 3aBUCUMBIE
CUCTEMBI BEKTOPOB.
Tewma 2. [lonsiTue 6a3uca.
KoopanaaTel BeKTOpa.
2.2 | 0P P 6 0 2 0 0 4
KonnmaeapHOCTh, OPTOrOHATBEHOCTD U
KOMILIAaHAPHOCTH BEKTOPOB.
2 3 | Tema 3. CxanspHoe npou3BeeHNe 6 0 2 0 0 4

BEKTOPOB UM €ro CBOMCTBAa. BekTopHOE




MIPOU3BEICHUE JIByX BEKTOPOB, EI0
CBOWCTBA.

24

Tema 4. CmenianHoe MPOU3BECHUE
TpeX BEKTOPOB U €ro CBOMCTBA.
Boruncnenue oobema
napajuiefienumnena. Y clioBue
KOJUIMHEAPHOCTH, OPTOTOHAIBHOCTH U
KOMIUIAHAPHOCTU BEKTOPOB.
OpTOHOPMUPOBaHHBIN Oa3uC.
Boruncnenue ckajispHOro, BEKTOPHOTO
Y CMEILIaHHOTO MPOU3BECHUI
BEKTOPOB, 33/IaHHBIX KOOPAMHATAMU B
OPTOHOPMHPOBAHHOM Oa3Huce.

2.5

Tema 5. JInuneliHble MPOCTPAHCTRA.
Pa3mepHocCTh 1 6a3uc TMHEHHOTO
MIPOCTPAHCTBA.

Martpuna nepexojia ot 6a3uca K
0a3ucy nmpeodpa3oBaHue KOOPAMHAT
BEKTOpa IpU U3MEHEHUH Oazuca.
Co0cTBEHHBIE BEKTOPHI U
COOCTBEHHBIC 3HAUCHUS JIMHEHHOTO
oreparopa.

Pa3zgen 3. KommiekcHbIe YucIa 1
MHOI'0YJICHBI

14

3.1

Tema 1. MHOXeECTBO KOMILIEKCHBIX
yuces. PopMbl 3aIUCU KOMILIEKCHBIX
qucell.

3.2

Tema 2. Onepanuu Haf
KOMIUIEKCHBIMU YHCIIAMHU.
Paznoxxenne MHOrO4wIeHa Ha
MHOKHTEJIM OCHOBHAsI TeOpeMa
anreOpbl

Pa3zgen 4. Apaaurnuyeckas
reoMeTpus
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12

4.1

Tewma 1. Cuctemsl KOOpAUHAT.
PasnuuHble TUIIBI ypaBHEHUN
IIJIOCKOCTH

4.2

Tewma 2. PaznuuHble TUIIBI ypaBHEHUN
MIPSIMOM Ha IUIOCKOCTHU U B
MIPOCTPAHCTBE

4.3

Tema 3. B3auMHoe pacrnosioxeHue
IIPSAIMBIX HA IIJIOCKOCTH U B




IIPOCTPaHCTBE. Brruncienue
pPacCTOSIHUM MEXAY ABYyMs TOUKaMH,
TOYKOM U NpsAMON. B3aumuoe
PacCIOI0KEHUE IIOCKOCTEH.
Brpluncnenue paccTosHUNA MEXKIY
TOYKOH U INIOCKOCTBIO

Tema 4. KpuBbie BTOPOro nopsijka ux
reoMeTpUUYECcKre CBOICTBA.
YpaBHeHHs 3IuIUIICa, TUTIEPOOJIBI,
napa6oser O01ee ypaBHEHHUE KPUBOH

4.4 6 2 2 0 0 2
BTOpOro nopsaaka. [Ipusenenue
KPUBBIX BTOPOI'0 IOPsIAKa K
KaHOHM4YECKOMY BH1y. [IoBepxHOCTH
BTOpPOI'O MopAaKa

Hroro | 108 16 32 0 0 60
3.3. Conep:xaHue pa3aesioB AUCHUILINHBI
BBenenue

HpeI[MeT, 3ala4i U COACPKAHUC NHUCHUILIHNHBI. OCHOBHBIC ATalbI PasBUTUA OUCHUILJIMHBI.
CprKTypa Kypca, €ro MECTO U pOJIb B ITIOAT'OTOBKE 6aKanaBpa, CBAA3b C APYI'UMU JUCHUIIIIMHAMUA.

Paznen 1. DiieMeHTBI JIMHEHHOH aJaredpbl

Tema 1. MaTpuubl U onpeaeJnuTe M.

[Tonstue Matpuubl. Buasl matpui. JeiictBus Hag matpunamu. Onepanuy HajJ MaTpUIlaMU U
ux cBoiictBa. OmnpenenuTeny, X CBOWCTBA U BbluncieHUs. [loHaTus MuHopa u anredGpanyeckoro
JonojgHeHusd. PasnokeHue ompenenuTens MO 3JI€MEHTaM CTPOKM MU cTonOna. Beraucienue
OIIPEACIUTENEH PA3IIMYHOTO MTOPSIKA.

OOpatrHast MaTpulia U aJITOPUTM €€ BBIYHUCIICHUS. DJIeMEHTapHble IpeoOpa3oBaHusl MaTpPHULL.
[TpuBeneHne MaTpUIlbl K TUaroHaJIbHOMY MJIM TpareluueBUAHOMY Buay. MatpuuHas gopma 3anucu
CHCTEMBI JIMHEHHBIX aNredpanyeckux ypaBHeHUH. Panr MaTpuiibl.

Tema 2. Pemienne cucreM JTUHeHHBIX ajJredpanyeckux ypaBHeHHIA.

CucteMbl TUHEHHBIX anreOpanyeckuX ypaBHEHUH, OCHOBHbIE NMOHATHA. PemieHue cucrem
JUHENHHBIX ypaBHeHU MeTosioM Kpamepa, meTonom oOpatHoii MaTpuiibl, MeToioM ['aycca. Teopema
Kponekepa — Kanemuu. Pemenne npon3BoabHBIX CUCTEM JIMHENHBIX ypaBHEHMH MeTonoM ["aycca.
Pemenune oTHOPOAHBIX CHUCTEM JIMHENHBIX ypaBHEeHUN. KpuTtepuii cyiiecTBoBaHUs HETPUBUAIBHBIX
peLICHU.

Paspnen 2. DiieMeHTbI BEKTOPHOM aJIredpsnl

Tema 1. Jlunelinple omepanuu HaJ BEKTOpaMH, UX CBoMcTBa. JIMHelHble KOMOMHALUU
BEKTOpOB. JIMHEIHasT 3aBHCMMOCTh M HE3aBHCUMOCTh BEKTOpPOB. ba3uc cucrembl BEKTOPOB.
EnmHCcTBEHHOCTH pa3iiokeHus BeKTopa 1o 6asucy. OpToHOPMHUPOBAHHBIN Oa3ucC.

Tema 2. CKaJ'ISIpHOC, BCKTOPHOC U CMCHIAHHOC IMPOU3BCACHUSA BCKTOPOB, UX CBOMCTBA. Y CIOBHS
OpTOrOHAJIBHOCTHU, KOJUIMHCAPHOCTH, KOMIUIAHAPHOCTH BCKTOPOB. Brruncienue CKaJIIpHOTO,

8



BEeKTOPHOTO ¥  CMEIIAHHOTO IIPOM3BEICHUIA  BEKTOPOB, 33JaHHBIX  KOOpAMHATAMU B
OpPTOHOPMHPOBAHHOM Oa3uce.

Tema 3. Jluneitnsle npoctpaHcTBa. I[loHsATHEe 0a3uca MpPOCTpaHCTBA TI'E€OMETPUUECKHUX
BeKTOpOB. [IpeoOpa3oBaHue MaTpHLbl JUHEHHOIO Omeparopa Ipu mepexoje oT Oaszuca k Oas3ucy.
CoOcTBeHHbIC 3HAUCHHSI U COOCTBEHHBIE BEKTOPbI MATPULIBI.

Pa3zpgen 3. KoMmiiekcHBIE YHC/Ia 1 MHOTOYJIEHBI

[Tonstue xomruiekcHOro uwucia. DopMmbl 3amucH  KOMIUIGKCHBIX uMcen. JleHWcTBus Haj
KOMIUIEKCHBIMH yKciamMu. @opmyna Myaspa. M3BieueHne KOpHs n-0i MOJ0KUTEILHON CTETICHU U3
KOMILJIEKCHOTO 4ncia. Pa3noxkenne MHOrowieHa Ha MHOXHUTeTH. OCHOBHAs Teopema aiareOphl.

Pasznen 4. AHaIUTHYECKASs reomMeTrpust

CucreMsl koopauHat. JlekapToBbl IPSIMOYTOJIBHBIE KOOPJIMHATHI Ha MJIOCKOCTU U B IIPOCTPAHCTBE.
[TossipHast cucrema KOOpAMHAT.

Tema 1. [IpsiMble ¥ IJIOCKOCTH

PaznuuHble TUIIBI ypaBHEHHH IIIOCKOCTH M YPAaBHEHUM NPAMOM (Ha MJIOCKOCTU U B IPOCTPAHCTBE).
Brruncnenue paccTossHUN MEXy IBYMsI TOYKAMH, TOYKOM U MPSAMON, TOYKOU U ITIOCKOCTBIO.
Brruncnenue pacCTOsSHUSA MEXY CKPELMBAIOIUMUCS IPSIMbBIMU.

Brruucnenue yrioB Mexay AByMs IPSIMBIMH, IPSMOU U IIJIOCKOCTBIO, ABYMS IUIOCKOCTSMM.

Tema 2. KpuBble 1 NOBEPXHOCTH BTOPOI0 MOPSIAKA

KpuBble BTOpOro mnopsaka, MX I€OMETpUYECKHE CBOMCTBA M ypaBHEHMs. lIpuBenenue Kpusoi
BTOPOTO MOPSAAKA K KAHOHUUECKOMY BHILY.

VYpaBHeHHE NOBEPXHOCTH BTOporo mnopsaka. KaHoHuueckue ypaBHEHUsS cQepbl, 3JUIMIICOUIA,
KOHYyca, runep0osionia, napaboiaouaa.

3.4. TemaTuka NpakKTHYECKUX 3aHSITHH MO TUCHUILIHHE
«J/Inneitnasi anredpa»

Ne 3ansTHs Tema 3aHsaTHA

1 Paspnen 1. DiieMeHTHI JIMHETHOM aJreOpbl. MaTpuibl, 1eHCTBUS
HaJl MaTPUILIAMHU.

2 Onpenenureny, UX CBOWCTBA U BBIYUCIIEHHE. MaTpuyHas 3anuch
CHUCTEMBI JINHEVHBIX YPAaBHEHUM.

3 OOpatHas MaTpHIIA U €€ BEIYUCICHHE.
CucTembl TUHEHHBIX anreOpanvyeckux ypaBHEHHH, OCHOBHbIE

4 MIOHATHSA U ONpeIeeHUs. PenieHne cCucTeM JINHEMHBIX ypPaBHEHUN
metonoM Kpamepa, meTo1oM 00paTHOM MaTpUILbI

5 Pemenne cucreM TMHENHBIX ypaBHEHUN MeTooM ['aycca. Panr
matpuubl. Teopema Kponekepa — Kanemu.

6 Merton I'aycca B mpOM3BOJIBHBIX CHCTEMAX JUHEHHBIX YPABHEHUN.

OnHOpOIHBIE CUCTEMBI JIMHEWHBIX YPAaBHEHUH.

Paspen 2. DiemMeHTbl BEKTOPHON ajare0pbl. BekTopsl.
JIuneliHbIe omepanuy HaJ BEKTOpaMH, UX CBOMCTBA. JIMHeWHOe
7 IIPOCTPAHCTBO T€OMETPUYECKUX BEKTOPOB. I[loHsATHME NMHEWHON
KOMOMHAIMM BEKTOpOB. JIMHEWHO He3aBUCHMbIE M JIMHEHHO
3aBUCUMBIE CUCTEMBI BEKTOPOB.

[Tonsatne ©Oa3zuca NPOCTPAHCTBA TE€OMETPUYECKHX BEKTOPOB.

8 Koopannatsr BEKTOpA. OpTOHOPMUPOBAHHBIN 6asuc.
KonnuHeapHOCTb,  OpPTOTOHAJIBHOCTb M KOMILJIAHAPHOCTH
BEKTOPOB.




CkansipHOE IPOU3BEJIEHUE BEKTOPOB M €r0 CBOWMCTBA. YCIOBHE
9 OpPTOrOHAJIBHOCTU BEKTOPOB. BekTopHOEe mNpousBeneHHE IBYX
BEKTOPOB, €r0 CBOICTBA. Y CI0BHE KOJUIMHEAPHOCTU BEKTOPOB

CMmerniaHHOEe NPOM3BEAECHUE TPEX BEKTOPOB M €ro CBOMCTBA.
Beruncienue obbeMa mapasuiesienunesa U MupamMuisl. Y ClIOBHE
10 KOMIUIAHADHOCTH ~ BEKTOPOB.  BpluncieHne  CKaJIspHOro,
BEKTOPHOI'O M CMEUIAHHOTO MPOU3BEIECHUIN BEKTOPOB, 3aJaHHBIX
KOOpJIMHAaTaMU B OPTOHOPMHUPOBAHHOM 0Oa3Huce.

Jlunelinple mpocTpaHcTBa. Pa3sMepHOCTh M 0a3uc JHMHEHHOTO
IPOCTPAHCTBA.

Matpuna nepexoma ot Oasuca k 0Oasucy. IIpeoOpaszoBanue
KOOpJMHAT BEKTOpa TMpH HW3MEHeHWH Oa3uca. JInHeWHbIe
OTIepaTophl, ACUCTBUS C JIMHEHHBIMU oniepaTopaMu. COOCTBEHHBIE
BEKTOPBI U COOCTBEHHBIC 3HAUCHUS] MATPHUIIBI

11

Paznen 3. KoMmiekcHble YyHCIa M MHOTOWIeHbI MHOXECTBO
KOMIUIEKCHBIX uuces. Dopmbl 3amucu KOMIUIEKCHBIX YHCEIL.
JelictBusg  HaA ~ KOMIUIEKCHBIMM  yuciaaMu.  Paznoxenue
MHOTOYJICHa Ha MHOKUTEJIHM, OCHOBHAsI TeopeMa anre0psl

12

Pa3nes 4. AHasinTyeckasi reoMeTpus

13 .
Cucremsbl KOOpAMWHAT. PaznuuHble THIIEI YPaBHCHUM IIJIOCKOCTH

14 PasnuuHble THUNBI ypaBHEHHMHM INPSIMOM Ha IUIOCKOCTH U B
IIPOCTPAHCTBE

15 B3aumHoe pacnosio)keHWe MpsAMBIX HAa IUIOCKOCTM U B
IIPOCTPAHCTBE. Bbuncienne paccTosIHUM MEXIY IBYMs TOUKaMH,
TOYKOM M  IpsAMOH. DBpluuciaeHue  pacCTOSHHUSA — MEXKIY
CKpEIIMBAOIIMMHUCA  IpsAMbIMU. B3auMHOE  pacIonoxeHue
IJIOCKOCTEN. BplunciaeHne pacCcTOSHUM MEXAYy TOYKOM U
IUIOCKOCTBIO

16 KpuBble BTOporo mopsjaka HX TeOMETPUYECKHEe CBONCTBA.
VYpaBHeHus surnca, runepoossl, nmapadonsl O0miee ypaBHEHHE
KpHUBOIl BTOporo nopsiaka. [IpuBeneHne KpiuBoil BTOPOro mopsiika
K KaHOHM4eCcKOMY BUay. IToBepXHOCTH BTOPOro nopsiaKa

4. YyeOHO-MeTOoaMYecKOe U MHPOPMAIIMOHHOE o0ecriedeHne

4.1. Hopmarusubie 10kyMeHThI 1 'OCThI

OI'OC 22.03.01 «MarepuajioBeicHUE U TEXHOJIOTUH MaTEPUAIOBy», YTBEPKIEHHBIM ITPUKA30M
Muno6pnayku Poccun ot 02.06.2020 N 701.

AkaneMuyeckuil yueOHbIH Mm1aH o HanpasieHuto noarotoku: 22.03.01 MarepuanoBenenue u
TexHoJoruu Matepuanos. [Ipopuns: [lepcnekTuBHBIE MaTepuaisl U TexHooruu. dopma
00yuenust — ounas. 2026.

Marpuia pacupeeneHus KOMIETEHIIMH 1Mo HarpaBieHuo noAarotosku 22.03.01
MartepuanoBeneHue u TeXHOJI0ruu MarepuanoB. [Ipoduis: [lepcnexkTuBHbBIE MaTepraibl U
texHosoruu. @opma oOyueHust — ounas. 2026.

Vka3 Ilpesunenra Poccuiickoii @epepamuu ot 01.12.2016 Ne 642 «Ctparernm HaydHO-
TeXHOoJIorn4eckoro passutus Poccuiickoit denepanum».

[Tpuxa3 MunuctepcTBa oOpa3oBanus U Hayku Poccuiickoit denepanuu ot 23.08.2017 Ne 816
«O6  yrtBepxknaenun  [lopsaxka  NpUMEHEHUS  OpraHM3alMsSMH,  OCYIIECTBIISIOIIMMU
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00pa30BaTeNbHYI0 AeSTENbHOCTD, SJIEKTPOHHOTO 00YUYeHHMs, TUCTAaHIIMOHHBIX 00pa30BaTebHbIX
TEXHOJIOTUH MPH peau3ai 00pa30BaTeIbHBIX IPOrPaMM».

4.2.  OcHoBHas JIMTEpaTypa

1. 3abonorckuii B.C. JIuneiinas anreOpa u aHATUTUIECKAst TEOMETPHS (YIeOHBIH KOMILIIEKC):
yuebHoe nocobue, 2-e uzn. Crep. M.: M3n-Bo UHOPA-M, 2022. 309 c. (Briciiee o6pazoBanue:
OakanaBpuar).

2. Cuporuna U.K. Jluneiinas anredpa v aHATUTHYECKAsi TEOMETPUs: HHTEPAKTHUBHBIN KypC:
ydyebHoe nmocodue s By3oB. CII6, M3a-Bo Jlans, 2022. 180 c.

3. Kypc nexuumii mo sumHeiHO# anreOpe M aHATUTHYECKOW TreoMeTpuu: ydeObHoe mocobue. //
Kynpssues b.1O., Matsm B.U., [Tokazees B.B., Uepkecosa I'.B.. M.: MI'TY «cMAMN», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexTponnsiit pecypc. ]

4.3. JlomoJHHMTeJbHAsI JUTEpaTypa

1. Kpatkuii Kypc BBICIICH MAaTEMAaTHKU [ DIIEKTPOHHBIN pecypc]: yued. - DiekTpoH. naH. - MockBa:
Hamikos u K, 2017. - 510 c. [Pexxum moctymna: URL: https://e.lanbook.com/book/93522. - 3ari. ¢
9KpaHa.] .

2. 3ybkoB B.I'., JIsxoBckuii B.A., Mapteinenko A.U., Munocues B.b., Ilymxkaps E.A. Kypc
MaTEeMaTHKH JJI1 TEXHUYECKUX BBICIINX yueOHbIX 3aBeneHuid. Yactu 1-4. M.: MI'T1VY, 2012. 400
9K3.

3. Wibun B.A., [To3usk O.I'. Ananmmtndeckas reomerpusi. M.: Hayka. ['naB. pen-us Gpu3nko-maTeMm.
nuT-pel, 1988. 224 c.

4. bexnemuies, /I.B. Pemenne 3a1a4 u3 Kypca aHaJIUTUYECKON T€OMETPUH M JIMHEHHON anreOpsl
[DnexTpoHHBIH pecypc]: yued. mocobue - DnekTpoH. naH. - MockBa: @uszmatiurt, 2014. - 192 c.
[Pesxum moctyna: URL: https://e.lanbook.com/book/59632. - 3ari1. ¢ skpaHna.]

4.4. DjaekTpoHHBbIE 00pa3oBaTeIbHbIE PeCypPChl

[TpoBenenue 3aHATHI U aTTecTalMii BO3MOXHO B JHUCTAaHIMOHHOM (opMmare ¢ NpUMEHEHHEM
CUCTEMBbl JUCTaHIMOHHOrOo o0yueHus yHusepcuteta (CIO-LMS) Ha ocHoBe pa3paboTaHHBIX
Kaeapoit «MaremaTnka» JIEKTPOHHBIX 00pa3zoBaTenbHbIX pecypcoB (DOP) mo Bcem pasnenam
IPOrPaMMBI:.

Hazsanue D0P

JIuneiinas u BekTopHas anreopa | https://online.mospolytech.ru/course/view.php?id=3368
AHaUTHYECKAs! TECOMETPHUS https://online.mospolytech.ru/local/crw/course.php?id=2843
JIuneitHas anreOpa u | https://online.mospolytech.ru/course/view.php?id=462
AHAIUTHUYCCKAA rCOMCTPHUA

Pa3zpaborannbsie DOP BKIIIO4aIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsimox mnpoBeneHuss pabOT B JUCTAHIMOHHOM (opMmaTre YCTaHABIUBACTCS OTAEIbHBIMU
pacnopspKeHUSIMU [TPOPEKTOpa Mo yueOHo! padoTe W/Uiu LIEHTPOM yueOHO-MeTOINYeCKO paboThl.

Ka)K}IBIfI CTYJIeHT 06ecnequ I/IH)]I/IBI/IJIyaJ'H)HI)IM HeOT‘paHI/I‘—IeHHHM JIOCTYHOM K 3J'I€KTpOHHOI71
OMOJIMOTEKE MOCKOBCKOTO IOJIUTEXA
https://online.mospolytech.ru/course/view.php?id=7621&section=1 .

WuTepHeT-pecypchl  BKIIOYAIOT Y4eOHO-METOAMYECKHE MaTepuaibl B 3JEKTPOHHOM  BHJE,
MMPEACTaBJICHHLIC Ha cauTe mospolytech.ru B pa3acliic: «I_IeHTp MAaTEMATHUYCCKOT' O O6paBOBaHI/ISI»
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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/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);

HOJ’ICSHBIG y‘le6HO-MeTOI[I/ILIeCKI/Ie nu I/IH(bOpMaI_[I/IOHHBIe MaTepI/IaJ'IBI Hpe,I[CTaBJ'IeHbI Ha CafITaXi
http://exponenta.ru, http://eqgworld.ipmnet.ru/ru/info/mathwebs.htm.

[TepeueHs pecypcoB MH(POPMAIIMOHHO-TEICKOMMYHUKAIIMOHHONW ceTH «HTepHeT» I OCBOCHUS
JTUCIUIUTMHBL: WwWw.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JIuieH3MOHHOE U CBOOOHO PacnpocTpaHsieMoe MPOrpaMMHoOe

o0ecreyeHue
Ne| HammenoBanue | Pazpadorunk IO HJoctynHocTh Ccbuika Ha Equnblii peectp
(mpaBoobJiagares | (JIMIEH3MOHHOE, | POCCHHCKHMX MPOrpaMm sl
b) cB00OHO 9BM u B/l (npu naanuuu)
pacnpocTpaHnsieM
oe)
1 | Astra Linux | OOO JInnensnonHoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoitOduc 00O "HOBBIE JInneH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAUHBIE str/301558/7?sphrase_id=9433
TEXHOJIOT " 75

4.6. CoBpeMeHHbIe TIpodeccoHAIbHBIE 0a3bI JAHHBIX 1 HHPOPMALIMOHHBIE
CIPaBOYHbIE CHCTEMbI
ITepeueHsb pecypcos cetu MHTEpHET, JOCTYNHBIX /ISl OCBOCHHUS TUCHUILITHHBI:

HaumenoBanue

Cchl1ka Ha pecypc

HoctynHocTh

NudopManMOHHO-CIIPABOYHbIE CHCTEMBbI

Stack Overflow

https://stackoverflow.co

HocTtynHa B cetn

WnTepHer 6e3

00pa3oBaTeNbHBIX CTAaH/IAPTOB
BbICILIEr0 00pa3oBaHUs

m/ .
OrpaHU4YCHUU
Nudopmannonnsie pecypest Cetnt | http:// www.consultant.ru | Joctymso
Koncynprantllntoc
ITopran ®@enepanbHbIX
TOCYAapCTBCHHBIX http://www.fgosvo.ru. JloctymHo
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http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru/
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/

DIeKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI

Jlanb https://e.lanbook.com/ JlocTymiHa B CETH
Hurepuer 6e3
OTpaHUYCHUUN

IPR Books https://www.iprbookshop | Jdoctynna B cetu
.ru/ Hutepuer 6¢3
OTpaHUYCHUHN

IIpodeccnonanbubie 6a3b1 JAHHBIX

baza nanHbIx Hay4yHOU http://www.elibrary.ru HoctymHo
3JICKTPOHHOU OMOJIIMOTEKH
(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com [ Joctymnuo
IIOJIMTEMATHYCCKas pe(bepaTI/IBHO-
oubnmuorpaduueckas u
HAayKOMCTPpHUYICCKAA
(bubnmmomeTpuueckas) 0a3a TaHHBIX

5. MaTepuaibHO-TeXHUYECKOE o0ecredeHue TUCHMIIIMHBI

MaTepI/IaJ'IBHO — TeXHHYecKas Oasza YHUBECPCUTETA oOecrieunBaeT IMPOBCACHUC BCCX BHUAOB
3aHITHHA, TPETyCMOTPEHHBIX y4e€OHBIM IUIAHOM, U COOTBETCTBYET NCHCTBYIOIIMM CaHUTAPHBIM U
IMPOTHUBOIIOKAPHBIM IIpaBUjIaM U HOpMaMm.

Kadenpa «Marematuka» He pacrmonaraet COOCTBEHHBIM ayIUTOPHBIM (DOHAOM U UCTIOTB3YET
y4eOHbIe ayTUTOPUH U3 0011ero PoH1a yHUBEPCUTETA.

[Ipy HEOOXOAMMOCTH [UIsi TPOBEIACHHS WHTEPAKTUBHBIX MPAKTHUECKUX  3aHITUN
HCIOJIB3YIOTCA KOMITBIOTCPHBIC KJIACChl YHUBEPCUTETA.

6. MeToan4ecKkue peKOMeHIaumn
6.1. MeToanueckue peKOMeHAAUMH VISl IPenoJgaBaTeisi 10 OPraHu3aunu 00y4eHunst

[Ipexxne Bcero, ciemyer oOpaTUTh BHHUMAaHHE CTYJEHTOB Ha TO, YTO MPAKTHYECKH BECh
M3y4aeMbIil IMU MaTepuall He TpeOyeT KaKoW-Tu00 CrieluaibHOM (JIOMOJIHUTEBHOMN) MTOJTOTOBKH U
BIIOJIHE MOXXET OBITh YCIEIIHO W3YYeH, €CIM CTYACHTHI OYIyT MOCEMIaTh 3aHSTHUS, CBOEBPEMEHHO
BBITIOJIHSITh JIOMAallTHUE 3aJaHus W T0Jh30BaThCA (MPU HEOOXOJIMMOCTH) CHCTEMOM IIJIAHOBBIX
KOHCYJIbTallUi B TEYEHUE KaXXI0ro cemecTpa. Boienmme B Kypc MaTeMaTHKU Pa3febl SIBISIOTCS
KJIACCHYECKUMH, B TO K€ BpPEeMsI OHU TMPAKTHYECKH OPHUEHTHPOBAHBI, TaK KaK HWMEIOT IIUPOKOE
pacnpocTpaHEHUe AJisl PelIeHUs pa3HOTO poja 3aJlay BHYTPU CAMOW MAaTEMaTUKH W MPUKIAJIHBIX
3amady. MIX ocBOeHHE MOMOXET CTYJEHTaM JIOTHYECKH BEPHO, apTYMEHTHPOBAHO M SICHO CTPOWTH
YCTHYIO ¥ MHUCHMEHHYIO pPedb, YCIEIIHO MPUMEHSATh HAKOIJICHHBIC 3HAHUS B MPO(ecCHOHATBLHOM
JIeSATeTLHOCTH.
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http://www.elibrary.ru/
http://webofscience.com/

HeobGxomuMo ¢ caMoro Hauaja 3aHATUH pPEKOMEHA0BaTh CTYJEHTaM OCHOBHYIO U
JIOTIOJIHUTEIIbHYIO JIMTEPATypy, @ B KOHIE CEMeCTpa JaThb CIIMCOK BOIIPOCOB I IOAIOTOBKH K
JK3aMCEHY.

Ha nepBoM 3aHSATHH 1O JUCUUIUIMHE CIETyeT 0053aTeIbHO TPOMH(POPMHUPOBATH CTYIEHTOB
0 BuJe U hopMe IPOMEXYTOUHOM aTTecTaluK 110 JUCLUIUIMHE, CPOKAX €€ IMPOBEIEHUS, YCIOBUAX
JIOITyCKa K ITPOMEKYTOYHOM aTTECTAlUH, IPUMEHSAEMBIX BUJIaX IIPOMEKYTOUYHOTIO KOHTPOJIA.

W3noxeHne TEOPETHUYECKOT0 MaTepualla JIOJDKHO CONPOBOXKIATHCS WIIIKOCTPATUBHBIMU
IpUMepamMy, TIIATEIbHO OTOOpPaHHBIMU IPENOAABATENEM TaK, YTOObl TEXHUYECKHE TPYIHOCTU U
BBIKJIAJKM IPU DPEIIEHUM 3aJa4d HE OTBJICKAJM OT TIJIaBHOTO: OCMBICIEHUS HUIEU WU CYTH
IpUMEHseMbIX MeToj0oB. CiieyeT Bcerja yKasbplBaTb IPUMEPBl IPAKTUYECKOIO IPUMEHEHUs
PACCMOTPEHHBIX HA 3aHATUSAX ypaBHEHUH U (popMyJl.

[IpakTuyeckue 3aHATHS JTOJKHBI OBITH OPraHMW30BAaHbBI IPENOJABaTENIEeM TaKkUM 00pas3oM,
YTOOBl  OCTABAJOCh BpPEeMs Ha IEPUOAMYECKOE BBIOJHEHME CTYACHTAaMH  HeOOJbIION
CaMOCTOSITENIbHOW Pa0OTHI B ayJTUTOPUU JIJISl IPOBEPKH YCBOCHUS M3JI0KEHHOTO MaTepHara.

[IpenonaBaTens, BeOyLIMM MPAKTUYECKHE 3aHATHS, JOJDKEH COIJIacOBBIBaTh Y4eOHO-
TEMaTUYECKU IJ1aH 3aHATHH € JIEKTOPOM, UCIIOJIb30BaTh €IUHYI0 CUCTEMY 0003HAUEHUH.

[IpenonaBatemnto cieayer JOOMBAThCA CUCTEMaTUYECKON HETIPEPhIBHOM pabOThI CTYIEHTOB B
TEUYEHUE CEMECTPa, HE0OXOAUMO BBISBIISITH CHIILHBIX CTYACHTOB M IPUBJIEKATh UX K HAYYHOU padoTe,
K y4acTHIO B Pa3HOI'0 poJia OJMMIINANaX U KOHKYpCax.

CrTyzAeHT JOKEH OILyIIaTh 3aMHTEPECOBAHHOCTD MPENO0/1aBaTeNsl B JOCTHKEHUH KOHEYHOIO
pe3yibTara: B IpHOOPETEHUH 00yYarOUIMMHUCS IPOYHBIX 3HAHUHM, YMEHUI 1 BIIaJICHUs HAKOIUIEHHON
uHpOpManuel Ut pereHus 3a/1a4 B PO eCCHOHATBHOM eI TETbHOCTH.

6.1.1. O0pa3oBaTe/ibHbIE TEXHOJOTHH

Bo3MoxHO TpoBeneHHe 3aHATHA M aTTeCTaluid B IUCTAHIIMOHHOM (opMaTe C NpUMEHEHHEM
CUCTEMBbl JUCTaHIMOHHOrO o0yueHus yHusepcuteta (CHO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoit «MaremaTuka» 3JIEKTPOHHBIX 00pa3oBaTenbHbIX pecypcoB (DOP) (cMm. m.4.4).

[Topsinox mnpoBeaeHuss pabOT B JUCTAHIIMOHHOM (opMmaTe yCTaHABIMBAETCS OTIEJIbHBIMU
pacropsKeHUs MU IIPOPEKTOpa Mo yueOHOH paboTe u/Win LIEHTPOM Y4eOHO-METOANYECKON pabOTHI.

6.2. MeTtoauyeckue yKa3aHusi JAJsl 00y4al0MMXCH M0 OCBOEHUIO
TUCHUTITHHBI

Pa3nesi: 31eMeHTHI JTMHEHOH aaredpbl

Martpuus! 1 onpeneaurtenu. IIpexnae Bcero, CTyAeHT AOKEH NOHATh, YTO MaTPULIA — 3TO
Tabauma yrcen (mpudeM 3Ta Tabauia MoKeT UMeTh OAMHAKOBOE YHUCIIO CTPOK U CTOJIOIOB, @ MOXKET
OBITH U MPSMOYTOJILHOM), @ OTIPEAETUTEIb- 3TO YNCIIO, 3aIIMCHIBAEMOE B BUJIE KBAJPaTHOM TaOJINLIbI,
TO €CThb ONPEAEIUTENHN CYIIECTBYIOT TOJIBKO Yy KBaJIpaTHBIX MaTPHLL.

Crnenyet oOpatuth 0co00€ BHUMaHHE Ha ONEPALNI0 YMHOXKEHHUS MPSMOYTOJIbHBIX MaTpUIl U
MOHATh, KaKUM MOJy4YaeTcss MOPSJIOK MaTpullbl — rpousBefeHus. OcoOEHHOCTh MAaTpHIl TaKxke

COCTOMT B TOM, YTO TIPOM3BEICHHE MATPHI HE NepecTaHoBouHo, To ecth AB # BA Cnenyer
00s13aTeNbHO YOeIUTHCS B 3TOM, PEIINB COOTBETCTBYIOIIME 3a/1auH.

BaxxubiM sBrsieTcss moHsaTue oOpaTHOW MaTpullbl. Hamo 3HaTh ycnoBHeE CYyIIeCTBOBAaHUS
o0paTHON MaTpuUIlbl U AIrOpUTM ee noctpoeHus. [locne ee BbIUMCIEHUS 11e1eCO00pa3HO JAenaTh

IIPOBEPKY MPABWIBHOCTA PELICHUS, BBINOJIHUB OIEPALUI0 YMHOKEHUS A'A=E (momkHa
MOJIyYNUThCS EAMHUYHAS MaTpULIA)

[Ipn u3yueHuu omnpenenauTenell HaJ0 YETKO YCBOUTH MOHSTHS MUHOpA, alreOpandecKkoro
JIOTIOJIHEHUs, 3HAaTb MHOIOYUCJICHHBIE CBOWCTBA omnpenenurens. Jlas OCBOGHHMS TEXHUKHU
BBIUMCJICHHS OIpeenTeNell 1enecoo0pa3Ho, BbIOpaB MPOU3BOJBHBIA ONPEACIUTENb BBILIE
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TPETHEro MOPSJIKA, PACKPBITh €0 PA3IUYHBIMU CIIOCOOAMU, TPUMEHSS PA3JI0KEHHUE U TI0 CTPOKaM U
no cronbnam. OOpatuTe BHUMaHHUE, KAKHE CTPOKH (CTONOLBI) MPEANOUTUTEIbHEE BBIOMPATh IS
PACKPBITUS ONPEAETUTENS], YTOOBI yIIPOCTUTH €ro BelunciaeHne. Oco6eHHo 3(hpeKTUBHO BBIUMCICHHUE
OTIPENICIUTENS C TIOMOIIBIO 3JIEMEHTAPHBIX MPeo0pa30BaHUM, MPUBOAAIIMX €r0 K TPEYrOJbHOMY
BUJLY.

[Tpu n3ydeHnn pemeHnii CucTeM JIMHEHHbIX anredpanyeckux ypaBHenuii (CJIAY) obparute
BHUMaHHUE, NPEX/E BCEro, Ha MOHATHE PELICHHUs CUCTEMBl U YCIIOBUS CYIIECTBOBAHUS pPEIICHUH B
3aBHCUMOCTH OT COOTHOIICHUS MEK/Yy PAHTOM MATPHIIbI, PAHIOM PaCIIMPEHHON MaTPHUIbI CHCTEMBI
U YMCJIOM HEU3BECTHbIX M ypaBHeHMH. OOpaTuTe BHHUMaHUE HA YCIOBHS NPUMEHEHUs (HopMys
Kpamepa u w™erona oOpatHoil Marpunbl. BHumarenbHO pa3OepuTe NpUMeEphl pEHICHUs
IPOM3BOJIbHBIX CUCTEM JIMHEHHBIX ajreOpanueckux ypaBHeHMH wmeronoMm [aycca (BBeaeHue
0a3MCHBIX U CBOOOIHBIX MEPEMEHHBIX).

Pa3znesn: DiieMeHTHI BEKTOPHOI ajredpbl

[Tpu u3ydyeHuu JaHHOM TeMbl 0OpaTUTE BHUMAHKUE HA JIMHEHHBIC ONEpalliy HaJl BEKTOPAMH,
Ha TIOHATHS JINHEHHON He3aBUCUMOCTHU U JTMHEHHOW 3aBMCHUMOCTH BEKTOPOB, Ha ()yHIAMEHTAJIbHOE
MOHsATHE 0a3uca BEKTOPHOIO MPOCTPAHCTBA (M OPTOHOPMUPOBAHHOTO 0Oa3uca), Ha Pa3IOKEHUE
BEKTOpa 110 0azucy.

3HaTh OIpeJeeHUe, TEOMETPUUYECKUE CBOMCTBA CKAJIIPHOTO, BEKTOPHOTO U CMELIAHHOIO
IPOM3BEACHUS BEKTOPOB, (POPMYJIbI JIIsl UX BBIYMCICHUS B BEKTOPHOM M B KOOPAMHATHOH (opme.
OO0s3aTeIbHO 3HATH W YMETh NPOBEPSATH YCIOBHUS OPTOTOHAIBHOCTH, KOJUIMHEAPHOCTH U
KOMILJIAHAPHOCTH BEKTOPOB.

Pa3nesi: kOMIJIEKCHBIE YMCJ1a 1 MHOTO4JICHBI

B srom pasgene, mpexie Bcero, Haao0 IMOHATh, YTO KOMILJIEKCHOE YHCIO SBHJIOCH
pacmMpeHueM TOHSATHS JCHCTBUTENIBHBIX YHCEN, 3HATh OIpenesieHue W TpH (OPMBI 3amHcH
KOMILJIEKCHOT'O yuciaa (areOpandyecKkyro, TPUTOHOMETPUYECKYI0 U  I0Ka3aTeNlbHYI0),
FEOMETPUUYECKYI0 MHTEPHPETALUI0 KOMIUJIEKCHOTO YMCIa M B3aMMHO-OJHO3HAYHOE COOTBETCTBHE
MEXy MHOXXECTBOM KOMIUIEKCHBIX YHCEJ U MHOKECTBOM TOYEK KOMILJIEKCHOM IJIOCKOCTH. 3HATh
dbopmyny Diinepa. KoMriekcHbIe yncia MOKHO H300pakaTh C TOMOIIbIO BEKTOPOB Ha KOMITJIEKCHOM
riockocTy. [ToaToMy onepanuu ciokeHus ¥ BBIYUTAaHHUSI KOMIUIEKCHBIX YHCEN MOTYT OBITh CBEJICHBI
K OTIepAIHsIM CIIOKEHUS ¥ BEIYUTAHUS COOTBETCTBYIOINX BEKTOPOB.

Hano 3Hate W yMeTb BBINOJNHATH ONEPAllMM YMHOXKEHUS, [JEJIEHUs, BO3BEACHUS B
MIOJIOKHUTETIPHYIO CTENEHh KOMIUIEKCHBIX YHCEN, 3alMCAHHBIX B TPUTOHOMETpUYECKOH (opme,
U3BJICUEHHS KOPHS N-0i CTENEeHN U3 KOMIUIEKCHOTO YHCIIa.

Crnenyer oOpaTUTh BHMMaHHE Ha TO, YTO MHOXXECTBO KOMIUJICKCHBIX YHCEN SBIISETCS
3aMKHYTBIM, TO €CTh JIt00as anredpandeckas oneparus HajJ KOMIIJIEKCHBIMH YHCIaAMU HE BBIBOJIUT 32
npeJienbl 001acTH KOMIUIEKCHBIX YHCEIL.

Hano 3HaTh pa3nuyuHble BUIBI Pa3ioKeHUs] MHOTOWIEHA HA MHOKUTEINH I ClIy4aeB, Korjaa
cpean KOpHEH MHOrowieHa MOTYT OBITh KpaTHbIC, KOMIUIEKCHBIC KOPHH. DTH CBEICHUS OyIyT
UCIIOJIb30BaThCs, HATPUMEP, B UHTETPaJIbHOM HCUYHUCIICHUH ITPU BBIUMCIIEHUN HHTETPAJIOB OT JPpOOHO-
panroHaNBHBIX (YHKIMN, IPH PEIICHUN JTHHEWHBIX OJHOPOIHBIX AU depeHInanbHbIX YpaBHEHUIH
N-To MmopsaKa ¢ MHOCTOSHHBIMU K03 uimeHTamu.

Pa3znenn: AHaIMTHYECKAs TeOMeTPUA

[Ipy M3y4eHUM aHATUTUYECKOW T'E€OMETPUH CIIEAYeT, NMPEXIEe BCEro, MOHATh, YTO €€ 3agaudeit
SIBIISIETCS M3yYEHHE T€OMETPHUECKUX OOBEKTOB MPU TIOMOIM aHATUTHYECKUX METOIO0B alreOphl U
MaTeMaTHYeCKOro aHajiu3a. B OCHOBE TaKOro MoAXoJa JIEKHUT METOJ KOOPAUHAT, BIIEPBBIC
cucremaruuecku npumeHeHHbI P. Jlekaprom. OCHOBHBIE MOHATHS T€OMETPUHU (TOYKa, MpsMas,
IUIOCKOCTB) SIBJISIFOTCS HEONPEAENIEMbIMU, U JUIl WX ONMUCAHUS NMPUMEHSETCS aKCHMOMAaTHYeCKUi
METO/I, TIO3BOJISTFONINI YCTAHOBUTH B3aMMHO OJTHO3HAYHOE COOTBETCTBHE MEXKTy MHOKECTBOM TOUYEK
PSAMOM U MHOXKECTBOM JICHCTBUTENBHBIX YUCET U, TAKUM 00pa30M, BBECTU CHCTEMY KOOPJIUHAT.
Hamo geTko ycBOWTH paznudHbie (HOPMBI YpaBHEHHH MPSIMON M IJIOCKOCTH YMETh MEPEXOAUThH OT
oJtHOU popMbI K ipyroii. CieayeT OCMBICTUTD U YCIEIIHO IPUMEHSTh PEIIeHHs KJIaCCHYECKUX 3a1a4
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AQHAJTUTUYECKON T€OMETPUHN O B3aMMHOM PACIIOJIOKEHNUH MPSAMBIX U IUIOCKOCTEN, YMETh ONIPENEIATh
YTIIBI U PACCTOSIHUSI MEKY PA3TMYHBIMA T€OMETPHUSCKUMU 00BEKTaMHU.

OTMeTHM B 3aKJIIOUYEHHUE, YTO YCIEIIHOE H3Yy4YeHHE IUCHUILTUHBI «JIuHeitHas anreGpay,
nprOOpeTeHNE HEOOXOJMMBIX KOMIICTCHIIMH, YMEHH W HABBIKOB BIIAJICHUS MAaTEMaTHYECKUM
anmapaTtoMm TpeOyeT OT CTYACHTOB OOJbILIOI caMOCTOsATENbHON paboThl. OOpaTuTe BHUMAHHUE, YTO
KOJIMYECTBO YaCOB, OTBOJMMBIX HA CAMOCTOSITENIbHYIO pab0OTy B COOTBETCTBUH C YUCOHBIM ILJIAHOM,
0oJbIIIe YKCIIa YacOB, OTBOJAMMBIX Ha BCE BUbI Ay TUTOPHBIX 3aHATHH.

7. MoHJ OLIEHOYHBIX CPEACTB

7.1. Metoabl KOHTPOJISI M OLCHUBAHHSA Pe3yJIbTATOB 00y4eHH s

I[J'IH KOHTPOJIA YCIEBACMOCTH H Kad€CTBA OCBOCHHUA JHUCHUIIIIMHBI HaCTOSIICH nporpaMMoﬁ

IIPEAYCMOTPEHBI CIEAYIOIINE BUABI KOHTPOJIA:

- KOHTPOJIb TEKYIIEH yCIeBaeMOCTH (TEKYIIHI KOHTPOJIb);

- IIPOMEKYTOYHAsl aTTeCcTalms (3K3aMEH).

HaumenoBanue
KOHTPOJIA
pe3yJIbTaToOB
o0y4eHus

Bun xoutpons
pe3yIbTaToOB
oOyueHus

Ne i/t

Kpatkas xapakrepuctuka KOHTPOJIS
pe3yabTaTOB OOYUCHUS

PacuetHo-
1 rpaduueckas
pabora

Tekymmit

OO6yuaromuiics B TeUueHUEe ceMecTpa
CaMOCTOSITEJIbHO BBITIOJIHACT PsJ pacyeTHO-
rpaduyeckux pabor mo Teme pazaena. llpu
MIPOBEPKE MPEMO/IaBaTeNb OIEHUBAET KAa4eCTBO
odopMIIeHHUSI, TPABUJILHOCTH PACUETOB.

2 KoHntponbHas

paborta Texymyid

Pewmenne KOHTPOJIBHOU padoTsI
OCYLIECTBIISIETCS. HA IIOCIEIHEM  3aHITHH
u3zydaemoro paszena. KonTponbHast paboTa
BBITIOJTHSAETCS UHIUBUAYaTbHO KayKJIbIM
ctyaeHToM. Ilpu mpoBepke mpenojaBaTelb
OLICHMBAET IPABWIBHOCTh  IPOU3BEACHHBIX
pacueTos.

3 Tect Texymmit

TectupoBaHue MNPOBOAUTCSA Ha IOCIETHEM
3aHATUM H3y4aeMOM TeMbl. TecTupoBaHue
OCyLIECTBIs€TCS,  JIMOO  MpU  TOMOIIU
KOMIIbIOTEPHOM CUCTEMBI TECTUPOBAHUS, THOO C
UCIIOJIb30BAaHUEM BBIIAHHBIX TECT-3aJaHUM Ha
OyMaxHOM HocuTene. B pamkax TecTupoBaHuUs
IIPOBEPSAETCS 3HAHUE TEOPETUUECKON Oa3bl.

4 DK3aMeH [IpomexyTouHbIi

[IpomexyTouHas artectanusi OOy4arolmIMXCs B
dbopMe 3K3aMeHa MPOBOAUTCA MO pe3yJsibTaTam
BBINIOJIHEHUSI BCEX BHUAOB YyueOHOH paboThl,
NPEYyCMOTPEHHBIX Y4eOHBIM TJIAHOM IO JTaHHOU
TUCLUIUINHE, TpU  OTOM  YUHUTHIBAIOTCS
pe3yNbTaThl TEKYIIETrO0 KOHTPOJIS YCIEBAEMOCTHU
B TeueHue cemecrpa. OIleHKa CTENEHU
JOCTIDKEHUSI  OOy4aromMMUCS  TUIAHUPYEMBbIX
pe3ynbTaToB  OOy4YeHHs] [0  JTUCHUIUIMHE
MIPOBOAMTCS MPEIOIaBaTeIeM, BEAYIIUM 3aHATUS
[0 JWCLUUIUIMHE METOJIOM JKCIEPTHOM OLIEHKH.
IIo wToram mNpPOMEXYTOYHOM aTTECTALMU IO
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JUCLUIUIMHE BBICTABISAETCS OLIEHKA «OTIMYHOY,
«XOpOILOY, «YIOBJIETBOPUTEIILHOY 170171
«HEYJOBIETBOPUTEIILHO.

7.2.

Ikxaja 1 KpUTEPUN OLIEHUBAHNS Pe3yJIbTATOB 00y4eHus!

[Toka3areneM oOLlEHUBaHMs KOMIIETEHIMH Ha pPa3IUMYHBIX d3Tamax HUX (OPMHUPOBAHMS SBISETCS
JOCTI>KEHUE 00YYaIOUIMMUCS TUNIAHUPYEMBIX Pe3yJIbTaTOB 00YUYSHHS M0 TUCHUIUIMHE (MOJIYIIIO).

Kpurtepuu onenuBanus

IHoka3zarennb
HeynoBjieTBOpUTEJIBLHO | Y10BJETBOPUTEIbLHO Xopomo OT1iu4HO
3HATD: OO0yuaromuiicst OO0yyarommiics Ob6yuaromuii | OOy4varonu
JEMOHCTPHUPYET MOJIHOE | JIEMOHCTPUPYET cst st
TCOPCTHUCCKUC | greyreTBHE MM HEIOIHOE JIEMOHCTPHPY | JE€MOHCTPH
OCHOBBL HEI0CTaTOYHOE COOTBETCTBHE eT 4aCTUYHOE | pyeT
JIMHCHHON COOTBETCTBHE CJIEYIOIIUX 3HAHUH: | COOTBETCTBU | HOIHOE
amedpel 1 | crenviommx 3HAHML: e COOTBETCTB
AHATTUTHYECKOU TEOPETHYCCKHE CleyIonmX | He
TCOMETPHH, TEOPETHUCCKHE OCHOBBI | OCHOBBI JIMHCHHOM SHAHMI CIteIyIomIH
KOMIUIEKCHBIE | JIMHEHMHOU anre:6pm u anreOpsl U 5 X 3HAHMI:
quca. AQHAJTUTHYCCKOU AHAJTUTHYECKOU TEOPETUYECK
TCOMETPHH, TCOMETPHH, Y€ OCHOBBI TeopeTuyec
KOMILICKCHBIC YUCIIA. KOMIUICKCHBIC YMCIIA. | JIMHCHHOM KHE€ OCHOBBI
anreOpsl 1 JTUHEHHOMN
aHAJMTHYECK | anreOpbl U
ot aHAJIUTUYEC
T€OMETPHH, KOM
KOMIUTIEKCHBI | TEOMETPHH,
€ Yuca. KOMILIEKCH
bIC YHCIIA.
Homyckatorc
o CBo06o1HO
HE3HAYUTENIb | ONEpPHPYET
HbIE OIMOKH, | TPHOOpETEH
HETOYHOCTH, | HBIMHU
3aTPyJAHCHUS | 3HAHUSMH.
npu
AHAJTUTHYECK
ux
OTepalusX.
yMeTb: Obyuatomuiica He ymeer | OOyuaromuiics OOyuarommii | OOyuatromu
WJIH B HEIOCTATOYHOMN JIEMOHCTPUPYET cst st
PCHIATh 3aIA9N | crenenn ymeer: HETIoJTHOE JIEMOHCTPHPY | A€MOHCTPH
1 yIpKHCHHA COOTBETCTBHE €T YaCTUYHOE | pyeT
UCTOJIB3Y peHIaTe 3aiain u CJIEIYIOIMX YMEHHUM: | COOTBETCTBH | HOIHOE
OCHOBHBIE YIpaKHEHUS HCITOIB3YS e COOTBETCTR
METO/IbI, OCHOBHBIC METO/IbI, pemiaTh 3a1auu 1 cleyonmxX | e
U3yYCHHBIC B M3yUCHHBIC B Kypce yIpasKHEHHUSI yMEHHiT: CoteTyromH
Kypce JTHHEHHOU a.nrev6pe u HCIIOJIBb3YsT OCHOBHBIE X YMeHHii:
JTHHEHHOU AHAJTUTHYECKON METO/IbI, U3yYEeHHBIC B | pEIaTh
anredpe u TCOMETPHH; Kypce JIMHEHHOH 3aJauu U pemarhb
AQHAJTUTHYECKON | ONIEPUPOBAThH C anredpe u yIpaKHEHUS | 33]au U
T€OMETPHH, AHAJTUTHYCCKOU HCIOJB3YS yIpaKHEHH
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OIIEpPUPOBAThH C | KOMILJIEKCHBIMU reOMETPHH; OCHOBHbIE b
KOMIUIEKCHBIMU | YHCJIAMH. OIIEpUPOBATH C METOIbI, UCIIOJIB3YS
YHCIIaMU. KOMIUIEKCHBIMU U3Y4YEHHbIE B | OCHOBHbIE
YHCIaMU. Kypce METO/IbI,
Jonyckatorcst JIMHENHOM M3y4YECHHBIE
3HAYUTEIIbHBIE anredpe u B Kypce
OLIMOKH, MPOSIBJISIETCS | AaHAJTUTUYECK | JIMHEHHOM
HE0CTaTOYHOCTh oM asreOpe u
YMEHUH, 110 psay reoOMEeTpHH; aHaJIUTHYEC
[IOKa3aTeeH, OIIEpUPOBATh | KOH
o0yyaromuincs c TeOMETPHH;
UCIIBITHIBAET KOMILIEKCHBI | OIepUpOBaT
3HAYUTENbHbIE MM YUCIIAMH. | b C
3aTpyIHEHUS NpU YMmenus KOMIUIEKCH
OIEpUPOBAHUU OCBOEHBI, HO | BIMH
YMEHUSAMH NIPH UX JIOIyCKAIOTCA | YMCIaMHU.
IepeHoce Ha HOBBIE He3HauuTenb | CBOOOIHO
CUTYaLlUH. HbIE OIIMOKH, | OIepupyeT
HETOYHOCTH, | PUOOPETEH
3aTpyAHEHUS | HBIMU
npu YMEHUSIMH,
AQHAJIUTUYECK | IPUMEHSIET
ux uX B
ornepauusx, CUTYyaLMsIX
nepeHoce HOBBILICHH
YMEHUH Ha on
HOBBIE, CJIO’KHOCTH.
HECTaH/IapTH
ble
CUTYaLlUH.
BJIA/JeTh: Obyuaromuiics He | OOyuaromuiics B OOyuaromuii | O6yyaromu
BJIaJIEET W B | HEIOCTaTOYHOMN Cs YaCTUYHO | MCA B
HaBbIKaMU HEIOCTATOYHOM CTENEHHU | CTENEHH BIIAJIEET: BJIAJIEET: TIOJTHOM
TIPUMCHCHH BIIaJICET o0BeMe
JMHENHON HaBBIKAMU HaBBIKAMHU BIIANCCT
anreOpsl U HaBBIKAMU MPUMEHEHUSI | IPUMEHEHUS IPUMEHEHUS
AQHAJIMTUYECKON | JTMHEHHOM anreOpsl U JMHENHOW anredpbl U | TMHEHMHON HaBBbIKAMU
re€OMETPHUH K aHAJIUTUYECKOU AHAJIUTUYECKOU anreOpsl U NPUMEHEHU
€CTECTBEHHOHA | F€OMETPHUH K TEOMETPHUHU K aHAJIMTUYECK | S TUHEHHOU
YYHBIM €CTECTBEHHOHAYUYHBIM €CTECTBEHHOHAYUHBbIM | O anreOpbl U
(puznueckum u | (puznyeckuM u (puznueckum u TEOMETPUH K | AaHAIUTHYEC
TEXHUYECKUM) | TEXHUYECKHM) 33aJlauaM. | TEXHUUYECKUM) €CTECTBEHHO | KO
3a/a4am. 3aa4am. Hay4YHBIM TEOMETPHUH
OO6yyaromumiics (pusnueckum | K
WCIIBITHIBAET u €CTECTBEHH
3HAYUTENbHbBIE TEXHUYECKUM | OHAYYHBIM
3aTpyIHEHUS IpU ) 3aja4am. (pusmuecku
PUMEHEHUH HaBBIKOB M H
B HOBBIX CUTYaIUsIX. HasbIkn TEXHUYECKU
OCBOGHBI, HO | 1y 5aiauayy,
JIONYCKAIOTCA | CpoGomHO
HESHAUATEND | ppyviepger
HbIE OLTHOKH, TOTyYeHHbI
HETOYHOCTH, | o gaRLIKH B
3ATPYIAHERHS | cpryarysx
Tipu TIOBBILIEHH
aHAJIMTUYECK
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nux ol
onepanusx, CJIOKHOCTH.
IepeHoce
YMEHHH Ha
HOBBIE,
HECTaHJIapTH
ble
CUTYallUH.

IIkaja oueHMBaHUS TEKYIIEr0 KOHTPOJIA.

HaumeHnoBanue KOHTPOJIA
PE3yJIbTaTOB O0yUYCHUS

[IIxama onieHnBaHus

Onucanue

Pacuetno-rpaduueckas pabora

Otmuno - Pabora cana B
CpPOK, pacueTHas U
rpaduveckas 4acTH
BBITIOJIHEHBI BEPHO, JTNOO
UMEIOTCS HEI0YETHI, He
BIIMSIFOIIME HA KOHCUHBIN
pe3yJbTar.

Xopo1o - pacueTHasi 4acTh
BBITIOJIHEHA BEPHO, B
rpau4ecKoil 4acTu ecTh
3aMeuyaHus

Y 10BIIETBOPUTENBHO - B
pacyeTHOI yacTu ecTb
3aMeuyaHusi, METO]
BBINIOJTHEHUS TpadudecKon
4acTH BHIOpaH BEPHBII

HeynoBieTBopuTensHO - B
pacueTHOi u rpaduuecKoit
YacTsAX €CTh rpyoOble
3aMe4yaHusl.

3amaune Ha PI'P Beimaercs Ha

MIEPBOM 3aHATHU
COOTBETCTBYIOLIETO pa3zena
IUCIHUININHGBI U CIAETCS 110
OKOHYAHUH U3yYECHHUS
COOTBETCTBYIOLIETO pa3zena
mucnuIiuinHbl. PI'P noimkHb!
OBITH BBLIMIOJHEHBI 1
0()OpPMIICHBI B COOTBETCTBHH C
TpeOOBAHUSIMHU METOANYECKUX
yKazaHui Kadeapol.

KonTponbhas padbota

OtinnuHo - PaboTa BEICOKOTO

KauecTBa, ypOBEHb
BBITIOJTHEHUS OTBEYAET BCEM
TpeOOBaHUSAM, TEOPETUUECKOE
coJiepKaHue Kypca OCBOEHO
MOJIHOCTBIO, 0€3 MPoOesoB,
HEOO0XOIMMBIC IPAKTUIECKHE
HAaBBIKH PabOTHI C OCBOCHHBIM
MaTtepuaaoM c(hOpMUPOBAHBI,
BCE MPETyCMOTPEHHBIE
porpaMMoi 00yJIeHHS
y4eOHBIC 3aJIaHUS BHIIOJTHCHBI,
100 HEKOTOPBIE U3
BBITOJIHEHHBIX 3a/JaHHH
coJiepKaT He3HAUNTEIbHbIE
OIHMOKHU

3amuTa TeMbl BKIIIOYAET
pelIeHKE 3a/1a4 B ayJUTOPUU B
TE€YEHUE OJTHOM Napsl U
IIPOXOJIUT IOCIIE U3YyUYECHUS
COOTBETCTBYIOLIETO paszena.
bunetsl cocToAT U3 BONMpOCOB,
MO3BOJISFOIIMX OLIEHUTh
c(hOpMUPOBAHHOCTh
koMmrmeTeHuii. Ha oTBeTEI
otBoauTcA 1,5 yaca.

19




Xopomuio - YpoBeHb
BBIITOJIHCHU A pa6OTI:I OTBCYACT
6OJ'IBH_II/IHCTBy OCHOBHBIX
TpeOOBaHUI, TEOpETUYECKOE
coJiepKaHue Kypca OCBOEHO
4aCTUYHO, HO NPO0eIbl He
HOCAT CYIIECTBEHHOTO
XapakTepa, Heo0X0AUMBbIe
IIPAKTUYECKHE HAaBBIKU PaOOTHI
C OCBOGHHBIM MaTepHajoM B
OCHOBHOM C()OPMUPOBAHBI,
HEKOTOpbIEe BUJIbI 3a1aHUI
BBINOJIHEHBI C OIIMOKaMHU.

Y 10BIETBOPUTENHHO -
Teoperuueckoe coaepx aHue
Kypca OCBOCHO YaCTUYHO,
HE0OXOIUMBIE TPAKTUYECKHE
HaBBIKU Pa0OTHI HE
c(hOpMHUPOBAHEI, OOJILITUHCTBO
MIPETyCMOTPEHHBIX
MpOrpamMMoiu 3aIaHui He
BBITIOJTHEHO; TIPH
JIONIOJTHUTEIbHON
CaMOCTOSITEIILHOM paboTe Hal
MaTepUuajIoM Kypca BO3MOKHO
MOBBIIIICHUE Ka4eCTBa
BBITIOJTHEHUS Y4EOHBIX
3aaHUM.

HeynoBieTBOpUTENBHO -
Teopernueckoe conepxanue
Kypca He OCBOEHO,
HE0OXOIUMBIE TPAKTUUYECKHE
HaBbIKU PabOTHI HE
c(OpMHPOBAHBI,
IIPEyCMOTPEHHbIE
MIpOTrpaMMOH 3aJJaHUs HE
BBITIOJTHEHBI

TectupoBanue 10 MpoUIEHHON
TeEME

Tect conepxut 20 3amaHui,
MpaBWJIbHBIN OTBET Ha 1
3a/laHue COOTBETCTBYET |
6aiy. Bpems tectupoBanus -
30 munyT. CTyneHTy
MIPEIOCTABIISACTCS ABE MOMBITKU
JUTSL IPOXOKJICHHS TECTa.
MakcumanbHas OIIEHKa 3a TeCT
- 20 6annos. TecT cuutaercs
YCTEIIHO MPOWICHHBIM, €CITH
CTyZeHT jan He meHee 60%
MPaBUIILHBIX OTBETOB (HaOpas
He MeHee 12 GaioB).

TecTtupoBanue
OCYIIECTBIsETCS, INOO pU
IIOMOIIY KOMITBIOTEPHOU
CUCTEMBI TECTUPOBAHMUSL, 10O
C MCIOJIb30BaHUEM BBIJJAHHBIX
TeCT-3aJ]aHUi Ha OyMaKHOM
Hocutene. Bpems
tectupoBanus 30 MUH. 3aTeM
OCYILECTBIISIETCS TPOBEPKA
TECTa K3aMEHATOPOM U
BBICTABJIAETCS OLICHKA
COIJIACHO METOJIUKE
BBICTABJICHHUS OIICHKHU.

Ikana oueHUBAHUS IPOMEKYTOYHOM ATTECTALMHU: IK3AMEH.
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Ixkama oneHUBaHUA

Onucanue

OTJIINYHO

BeimnonHeHs! Bce Bubl ydeOHON paboThl, IPELYyCMOTPEHHBIE yU€OHbBIM
wi1aHoM. CTyJEeHT JAEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHM,
HaBBIKOB MPHUBEIECHHBIM B Ta0nMIaxX TIOKa3aTeNsM, OIEepUpyeT
IpUOOPETEHHBIMU 3HAHUSIMM, YMEHUSMHU, HaBbIKAMHU, IPUMEHSET UX B
CUTyalUsAX INOBBILICHHOM CJIOXHOCTH, HE HCIBITHIBACT 3aTPyAHECHUN
IIPM AHAJIUTUYECKUX Ollepalusix, IEPEHOCEe 3HAHUM W yMEHUH Ha
HOBBIC, HECTAHIAPTHBIE CUTYaLlUH.

Xopomo

BrimonHeHs! Bce BUABI y4eOHOU pabOoThI, MPEyCMOTPEHHBIE YUeOHBIM
wiaHoM. CTyAEHT JEMOHCTPUPYET YaCTHYHOE COOTBETCTBHE 3HAHMHU,
YMEHH, HaBBIKOB IPUBEICHHBIM B Ta0IMIaX [TOKA3aTeIIsIM, OIIEPUPYET
NpUOOPETEHHBIMH 3HAHUSIMU, YMEHHUSIMH, HABBIKAMH, TIPUMEHSET UX B
CUTyallMsIX TIOBBIIIEHHON cnokHOCTH. [lpum 3TOM MOTryT OBITH
JOIYIIEHbl HE3HAYUTENIbHBIE OIMIMOKH, HETOYHOCTH, 3aTPYJHEHUS TIPH
AQHAJUTUYECKUX OIepanusx, MepeHoce 3HaHUH M yMEHHWH Ha HOBEIE,
HEeCTaHJapTHbIC CUTYAaIUH.

y,I[OBJ'IeTBOpI/ITCJ'ILHO

BeinonHeHs! Bce Bubl ydeOHON paboThl, IPEyCMOTPEHHBIE YUeOHbBIM
wi1aHoM. CTy#eHT NE€MOHCTPUPYET HEMOJIHOE COOTBETCTBHUE 3HAHMM,
YMEHUH, HaBBIKOB TIPUBEJACHHBIM B TaOMUIAX IIOKa3aTelsiM,
JIOIyCKAIOTCS 3HAYUTENbHbIE OIIMOKH, MPOSBISIETCS OTCYTCTBHUE
3HAHUH, yMEHUH, HABBIKOB 110 PSAY IT0Ka3aTelel, CTYJCHT UCTIBIThIBACT
3HAQUUTEIIBHBIE 3aTPYAHEHUS IPH OINEPUPOBAHUU 3HAHUAMHU U
YMEHUSMM [IPU UX IIEPEHOCE HA HOBBIE CUTYyalUU.

Hey,Z[OBJ'IeTBOpI/ITeJ'IBHO

He BbimomHen oauH win  Oosiee  BHJIOB  y4ueOHOM  paboTHI,
NPEIYyCMOTPEHHBIX Yy4eOHbIM TuTaHOM. CTyIeHT JE€MOHCTPUpPYET
IIOJIHOE OTCYTCTBHE€ WJIH HEIOCTATOYHOE COOTBETCTBUE 3HAHMH,
YMEHUH, HaBBIKOB IIPUBEACHHBIM B Ta0iuIax IOKa3aTelsiM,
JOMTyCKAIOTCS 3HAYUTEIbHBIC OIIMOKH, MPOSBISIETCS OTCYTCTBHUE
3HaHWM, YMEHMI, HABBIKOB 110 PsANY IOKA3aTelIel, CTyJACHT HE MOKET
OIEpUpPOBaTh 3HAHUSAMU W YMEHHUSAMH IIPH HUX IIEPEHOCE HAa HOBBIE
CUTYallNH.

7.3. OneHo4HbIe CPeACTBA

7.3.1 Texymmii KOHTPOJIb

Komnnexm 3a0anuit 0ns évinoinenus pacuemuo-zpagpuueckux pavom (PI'P)

PrpP Nol, uacmp 1

-1 1 0 2 0 2
A=|1 3 2 B=|0 -3 3
3aganue Nel. J[aHbl MaTpUIIBI S u -l

. 2 T
Buimonauts geiicreus; A° +8B°

3agaHI/IC No2. HpOIIOJ'DKI/ITB AaHHOC MaTPpUYIHOC PaBCHCTBO

(2A+3B)* —44° —6A4B =l

Y IPOBEPUTH €ro Ui MaTpull 4 U B 13 nepBoro 3a1aHusl.
3aganue Ne3. Borunciauth onpenenuTesb ABYMs CIIOCO0aMHU: pa3ioKeHHEM IO IEPBOI CTpOKe U
pasIoKEHUEM 110 IEPBOMY CTOJIOLY.
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1 0 -1 2
02 1 -1
1 1 -1 1
11 -2 1

3amanue Ne4. JInst naHHOM MaTpHIlBl HaiiTH 00paTHY MaTpuily. CaenaTs IpoOBEPKY.

1 0 2
1 1 0

-1 2 3
3aganue NoS. Peminth MaTpuyHOE ypaBHEHHUE AXB=C (maiiTu X). Cienath IpOBEPKY.

(63 ()

3aznanue Ne6. Haiitu panr maTpuisl.

1 -1 2 3 7
0 5 4 3 1
2 3 8 9 15

3 -8 2 6 20

PI'P Nol, 3a0anus no pewieHuto cucmem JUHEHUHbIX a12e0pauiecKux ypasHeHull
3aganue Nel. Pemnts cucremy MerongoM Kpamepa. Caenatb npoBepky.

X +4x, —x; =-2

2x, 4+ 2x, +3x; =7

3x,+6x, —2x; =1

3aznanue No2. Pemuth cucremy u3 Nel metogoM oOpaTHON MaTpHULIbI.
3azmanue Ne3. Pemnts cucremy u3 Nel metogom ["aycca.
3aganne No4. PemuTh HEOTHOPOIHYIO cucTeMy MeTosioM ["aycca. Halitu obiee pemienue u
YaCTHOE pelIeHueE.
X +x,+2x,+3x, =5
3x,+2x, —4x;, - 2x, =1
5x,+4x, + 4x, =11
3amanue NoS. PemuTh ofHOpOIHYIO cucTeMy MeTosioM ["aycca. Haiitu obmiee pemenne u @CP.
2x, +6x, —9x;, = 9x, =0
4x, = 5x;+x,=0
3x,+3x, = Tx, —4x, =0
X, —3x, 4+ 2x,+5x, =0

PI'P Nel, uacmp 2

P OpasyroT 6a3uC B MPOCTPAHCTBE U PA3IOKUTH

3aganue Nel. Tloka3ark, YTO BEKTOPHI & 0
2),n=(2,0,3), p=(-2,-11),a=(5-4,13).

m

T m=(1,-1

BekTOop ¢ 10 3TOMY Oasucy: a4~
J— ﬁ J—

3amanue Ne2. Jlaubl BekTopsl " u . BBIACHUTH — KOJUTMHEAPHBI JIU BEKTOPHI & 1 b

= (28, —8,8),7 =(-21,6,-6), @=2i+7,b =27 —.

/\ I _— J— _
3amanue Ne3. Haiitu ‘ a ‘ , €CIIH ‘ﬁ‘ - 6J§’ E| =2,(m,m)=135, a=6n—m.

3ananue Ne4. Jlan AABC.HaﬁTH LB,ean A(15-1:2), B(3;3;2), C(7:1:2).

3amanue Ne5. Tlpu kakux 'x° BeKTOpbl 4 u b NEPIEHIUKYIIAPHBI?
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a=(x;1;-4),b =(x-3;12;x).

3aganue No6. Haiitu muomaap napajiieaorpaMma, HIOCTPOCHHOTO Ha BEKTOpax ay b,
A
_ I T
nl=3(m,n)=—.
=3, (m, ) p
3amanue Ne7. Haiitu mnomanps tpeyroasuuka ABC, ecinu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

a=2m-5n,b=m+n,

m| =12,

a,b,c
3azanue Ne§. Jlanbl BEeKTOpbl ° ° . BBIACHUTH — KOMIUIAHApHBI JIM BEKTOPHL. ECiiu BEKTOpHI HE
y ab,c
KOMILIaHAPHBI, TO HAUTH 00BEM Mapajuieenumneia, IOCTPOSHHOTO Ha BEKTOPax u
OIPENIEeIUTh — KaKyl0 TPOWKY OHU 00pa3yloT.

a(l1;-1;5),b(2;4;-2),¢(3;0;1)

3amanue No9. Jlns nuHeHOTO onepaTopa A 3a1aHbl 00pa3bl 0a3MCHBIX AJIEMEHTOB
Ae , Ae,, Ae €,e,, e .
7722773 BanucaTh MaTpuIly onepatopa A B 6asuce !’ 2’ 73 u HaliTh oOpa3
syeMeHTa |
Ae =7e +3e,-2e,, Ae

x=2e —4e,+e,

,=e —e,+4e,, Ae,=2e +2e,+3e,,
3ananue Nel0. Haiiti coOCTBEeHHbIE 3HaU€HUs U COOCTBEHHBIE BEKTOPBI JINHEHHOr0 onepaTopa,

-4 1
y _(
32JIaHHOTO B HEKOTOPOM 0a3uce MaTpHIICH
PI'P Ne 1, uacmp 3
[ vl [
3amanue Nel. [lpsmas ! mpoxonauT uepe3 TOUKy A napannensHo Bextopy 4 . IIpsamas 2
MPOXOJUT Yepe3 TOUKY B HnepHeHIUKYISIpHO BekTopy /! . HaifTi TOuKy mepeceyeHus MpsiMbIX 1

A(3;5),q(1;3), B(0;5), 1 (-3;4).

yroJl MeXAy HUMH, €CIIH
/ { .
3ajmanue Ne2. Jlana mpsamas . ITpsamas 2 mpoxomut uepes Touku 4 u B . Haiitu paccrosiame oT

TOYKH IIEPECEUEHUS TPAMBIX L u z JI0 TIPSIMOM [3.
/- x=—8t-3
Py =3t+4, A(4;0),B(7;3), [,:9x-12y+2=0.

3aznanue Ne3. HaiiTu paccTosiHUE OT TOUKH M, 10 mockoctd & | mpoxonsmeii uepes Touxy 4
NEpICHMKYIISPHO BeKTOpy /!, eciu M, (0;1;7), A(2;-1;4), "(6;22;-3).
3ajianne Ned. Haiitu yroi MexIy miockocTbio & ¥ IIIOCKOCTBIO B , IPOXOAIIEHN Yepe3 TOUKH
A, B " C, comn & Sx+y+4z-28=0, A(5;2:5),B(3;7;0),C(-4;-3;-1).
3aganue NeS. 3amucaTh KAHOHMYECKUE YpaBHEHHS MPSIMOH, 3aJaHHOIN OOLMMH ypaBHEHUSIMU.
X+2y-9z-10=0;
3x+4y+82z-24=0.

3aganue Ne6. HailTu TOUKy nepecedyeHus npsiMon I wmnockoctn & u YIOJI MEXYy HUMH.

Tk DU S VS DS
3 4 2

3aznanue Ne7. [lpsamas 4 MPOXOUT uepe3 Touku A u B. Ilpsamas g IIPOXOAMT 4Yepe3 TOuKy M

. [ 1
NEPNCHAUKYJIISIPHO IMMJIOCKOCTU &  Haittu YIroJa MCKAY NpAMbIMUA 'm " ? ¥ BBIICHHUTH — JIEXKAT JIU
OHM B OJHOMU IIJIOCKOCTH HJIH CKpPCIIUBAKOTCA.
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A(9;=31), B(4:4;—-5), M (=1;11;=11), a:2x+3y—z—1=0.

2 2
(x+3) s

3ananue No8. Jlisi naHHOM KpHUBOM 49 25 yKa3aTh (DOKYChI, SKCIICHTPUCHUTET,
TupeKTpuckl. [TocTpouTth KpUBYIO, 1300pa3uTh POKYCHI, TUPEKTPHUCHI.

9x* —25y* —18x+200y - 616 =0

3aznanue Ne9. [IpuBecTn ypaBHEHHE KpUBOI K

KaHOHUYCCKOMY BUY U IIOCTPOUTH KPUBYIO.

Ilpumepwr 6apuanmos KOHmMpoIbHHIX padbom
Bapmuanr.

1. HaliT 3HaueHusi MAaTPUYHOTO MHOTOWJICHA F(A)
s s -1 0
f(x)z—x +2x —x+3,A=[ 3 2]
-2 0 8 1 -5
3 -1 7 2 4
-8 2 -6 -3 -13
-3 13 5 17
1 2 1
3 -5 3
7 -1

2. HaiiTu panr MaTpuipl IpUBEIEHUEM K CTYIIEHYaTOMY BULY

3. BeIuMCIUTh OnpeAeauTeb MPUBEICHUEM K CTYIIEeHUaTOMY BUAY
4. Haiitu matpuily, oOpaTHyto 1anHOH (a). Pemmts mMatpuanoe ypaBHeHue (0)
12 1

3 -5 3 (1 4)@){:(_2 3 5}
@) 2 7 -1 ©) -3 4 3 -1 0

5. Pemuth cucteMy ypaBHEHHMH. Yka3aTh 00lee U OJJHO YaCTHOE peleHue (a).
Pemnth cuctemy ¢ momoIsro 00paTHoi MaTpullsl u o popmynam Kpamepa (6)

4x,+9x, —5x;,—8x, =5 X +2x,+x;,=5

3x,4+7x, = 2x;—4x, =4 3x,=5x, +3x; =7
() 2x, +5x, +x;+3x, =3 ©) 2x, +Tx, —x; =13
Bapuanr [
1. Pacnucats pasnoskenue Bektopa ¥ mo Bektopam 224>
x:{S,—IZ,l} p={1,—3,0} q:{l,—l,l} r={0,—1,2}
2. Komnuneapus mi Bexktopsl £ u 97
a=1{2,0,1} b={-231} p=2a+2b g=3a-2b

AA,AA,

3. I[aHa nrupamMuJa ¢ BEpIIMHaAMU B TOYKaAX
A] (_29 4: 8) Az (49 _la 2) A3 (_8’ 79 1 0) A4 (_39 4) _2)
Haittu:

a) yroi Mexay peopamu A4, : 44,

0) 00beM mupaMuIbl

. A A, A,
B) JUNTUHY BBICOTHI, ONYIIIEHHOW Ha TPaHb
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o A A, 4,
I') HATH ATMHY MEIUaHbl, IPOBEACHHYIO U3 BEPIIUHBI 1 K pedpy

']

4. BBIYHCIUTH [UIOMIAb IaPAILIEIOrpaMMa, TIOCTPOSHHOro Ha BekTopax @ u 0 @ — yrom mexy
iy (&)

BEKTOpaMu p n q

NN 4] _E
a=2p+q b=p-3q |P\=2,|9|=2, —y
Bapuant

(MIM2M3)

1. HaliTu paccTosiHME OT TOYKH M, IO TUIOCKOCTH
M,(-9;10;2) M, (0;7;-4) M,(48-1) M,(-2:13)

{x+y+z—2:0

2. BoinucaTh KAHOHUYECKOE YPAaBHEHUE MTPSIMOM: x-y=3z+6=0

x=2 y=-3 z+l

1 1 -4 q Xty+2z-9=0

I. P(O;—1;3) .

3. Haiitu TouKky nepeceyeHus npsMon U IIOCKOCTHU:

4. Haiitu TOUKy A CUMMETpHUHYIO Touke  oTHOCHTENbHO MpAMOi
x-1_ 'y =z

1 -1 1.

. M
5. HanmcaTh ypaBHEHHE IUIOCKOCTH & mpoxosineit yepes3 TOUKy ~ ° M HepHeHAUKYJISIPHO

upsioii (MiM2), Mo(3:2:0) M, (41:5) M, (2-1:4),

o o

6. Haiitu KocuHycC yriia MexIy INIOCKOCTSMHM ! U =2

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

Bapuanm 3a0anuii mecma

-8 2 -6 -3 -13

1.1. Haiftu panr MaTpulbl IPUBEICHUEM K CTYIIEHYaTOMY BUAY =335 0

(l —2] _(-2 3 SJ
1.2. Pemiuth MaTpU4YHOE YpaBHEHUE -3 4 300

X +2x,+x,=5
3x,—5x, +3x, =7

1.3. Pemuts cuctemy no gopmynam Kpamepa Zn 70 —x, =13

2.1. Hanucatp pasnoxenue Bekropa ¥ 110 BeKTopam pa.r X={5-12.1) P 1L.-3.0}

g={L-11} r={0,-12}

Ly Ky

2.2. BprauciuTh momia e mapauiesorpaMmma, ToCTPOSHHOTO Ha BekTopax ¢ u b a _ yroJl MeXay
iy (&)

BCKTOpaMu p n q

avy e [
a=2p+q b=p-3q p|=2 |q|=2 N
2.3. Jlana nmupaMuia ¢ BEpIIMHAMHU B TOYKAX A4, 44, . 4,(6,1,3 ), 4,(6,-2,-3) , 4,(2,2,0) ,
4,(-5,1,0)
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Haiitn 1iuHy MenuaHsl, IPOBEICHHYIO U3 BEPIIUHbI A pebpy 44,
x=2 y-3 =z+1
- T4 I/Ix-s-y+2z—9:0

P(0;-1;3) n

3.1. Haiitu TOUKY mepeceycHus MPSIMOI U IUIOCKOCTH: | I

3.2. Haiitu TOouky R CUMMETPUUHYIO Touke © oTHOCHTENIBHO MpAMOit [
x-1 y
1 -1

1

3.3. Hanmcath ypaBHEHHE TUIOCKOCTH & mpOXOsIIeH Yepe3 TOUKY M, ¥ [IePICHIHKYIISIPHO
IpAMOi (MM3). M, (3;2;0), M, (4;1;5)1 M, (2-1;4)

X +4yt —

4.1. lana kpuBasi BTOPOro mopsijka 12x+16y+16=0 [Tony4nTh KAHOHMYECKOE YPABHEHUE

KpPHUBOI U MOCTPOUTH €e.
! r r
e,e,, € .6, ,e

4 2. COCTaBI/ITL  MaTpuly 11 Hepexozla oT 6a3Hca % k Gazucy , ecnu

el _Zel +e2 +e1, e, =e—e, +e1; e =g +2e, +e

7.3.2 IlpoMexyTOUHASI ATTECTAIUA

Bonpocut k sxzameny (1 cemecmp ounoii popmul 00yuenus)

ManI/IIII)I, THUIIbI MAaTPHUIIL.

OnepauHH C MaTpugamu, ux CBOMCTBA.

YMHOXEHNE MMPAMOYT'OJIbHBIX MATPHII.

MartpuuHnasi popma 3aIucH CUCTEMbI JMHEWHBIX alIre0pandecKuX YpaBHEHH.

OnpenenuTesd U X CBOMCTBA.

[Tousitue onpenenurensi. MUHOpHI U anredpandeckue TOMOTHEHMSL.

CucTeMbl IMHEHHBIX aliTeOpanvecKuX ypaBHEHH, OCHOBHBIC TOHATHUS U
OIPEICIICHUSL.

ITpaBuio Kpamepa perieHus cucteM JIMHEHHbBIX YpaBHEHUH.

OOpatHas mMaTpulia U €€ BbIYHUCIICHHE. Y CIIOBUE CYILIECTBOBaHMS 0OpaTHOM
MaTpUIIBL.

Pemenue cucteM TMHEHHBIX anredpanyeckuxX ypaBHEHUN METO/I0M 00OpaTHOI
MaTpHUIIbI.

Meron ["aycca pelieHust CHCTEM JIMHEWHBIX YPABHEHUM.

Pemenue npon3BOIbHBIX CHCTEM JIMHEMHBIX YpaBHEHUN MeTo10M ["aycca.

Panr marpuipl. Teopema Kponekepa — Kanenu.

OnHOpoHBIE CUCTEMBI JIMHEWHBIX ypaBHeHUH. Kpurepuii cymecTBoBaHus
HETPUBUAIIBHBIX PELICHUM.

IToHsiTHE BEKTOpA M JIMHEMHBIE ONEPALIMU Ha/l BEKTOPAMH, CBOKCTBA ONEpalui.

= OIIK-1
JluneliHasi KOMOMHAIIUSI BEKTOPOB.

JIuHeliHas HE3aBUCUMOCTD U JIMHEHHAs 3aBUCUMOCTb T€OMETPUYECKUX BEKTOPOB.
Kpurepuii TMHENHON 3aBUCHMOCTH.

ITousTue Ga3mca. KOOpI[I/IHaTBI BCKTOpA.

OpTtoHopMupoBaHHbIi 0a3zuc. PaznokeHue BeKTopa o BeKTopam 0asuca.

YnopsigoueHHas TPOKa BEKTOPOB.

CkansipHOe, BEKTOPHOE M CMELIaHHOE IIPOU3BE/IEHUE BEKTOPOB B
OPTOHOPMHPOBAHHOM Oa3uce.

YcmoBust OPTOTrOHAJIbHOCTH, KOJIJIMHCAPHOCTH M KOMILJIAHAPHOCTHU BCKTOPOB.

JInHeliHbIe NPOCTPAHCTBA.
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Marpuiia nepexoja ot 6asuca kK 6asucy.

Cob6cTBEeHHBIE BEKTOPBI U COOCTBEHHBIE 3HAUEHUS] MATPHUIIBL.

Cucrembl KOOpAUHAT. [[ekapTOBBI MPAMOYTOJIbHbBIE KOOPAUHATHI HA IJIOCKOCTH U B
IIPOCTPAHCTBE.

ITossipHast cucrema KOOpAMHAT.

PaznuyHble TUIIBI YpaBHEHHUI MJIOCKOCTH U MIPSIMOM.

Brruucnenue paccTosHUN MEXKY ABYMs TOYKAMM, TOYKON U NPSIMOU, TOUKOU U
IJIOCKOCTBIO.

Brrancnenue PACCTOAHUSA MCKAY CKPCIIUMBAOIIUMHACS ITPSIMBIMH.

Brruucnenue yrioB Mexay ABYyMs IPSIMBIMU, IIPSMOM U IJIOCKOCTBIO, ABYMsI
IIJIOCKOCTSIMU.

KpuBblie BTOpoOro nopsiika uX reOMeTpUUECKHUEe CBOMCTBA U YPaBHEHHUS.
[IpuBeneHre KpUBOM BTOPOro NOPsAJIKa K KAHOHUYECKOMY BUY.

KaHoHn4€ecKkue ypaBHEHHUs AIUIUIICA, TUIEPO0JIbl, TapadoJIb.

YPaBHeHI/Ie ITOBCPXHOCTU BTOPOT'O ITOPAIAKA.

Kanonuveckue ypaBHeHUS c(hepbl, JIUTUIICOUIA, KOHYCOB, THIIEPOOIOUIOB,
11apaboJIOHJIOB.

TunoBbie BApUAHTHI OWJIETOB
1o AucuUIUIMHE «JIuHeiiHas aaredpa»

MHWHHCTEPCTBO HAVKH U BBICLLIET'O OBPA3OBAHIS POCCUMCKON ®EJEPALIUN
®EJIEPAJIBHOE T'OCY IAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUPEXJEHWE BbICILIEI'O OBPABOBAHU S
«MOCKOBCKHH NOJIUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHI NOJUTEX)

HNuctunnuna «JIuHeitHas anredpay»
Kypc 1, cemectp 1 _
IK3AMEHAIIMOHHBIU BUJIET

1. Onpenenurenu U UX CBOKWCTBA.
1 2 -1 2
2. Pemnth MaTpruHOe ypaBHeHue XB=4 ecnu .
{xl +2xy =1
3. Pemuth cucreMy MeTo10M 0OpaTHON MaTpHUIIbI Zq=3n =12
4. JlaHbl BEKTOPBI a=(=398), b=(31-2), c¢=(-810-10) [IpoBepuTh — KOMIUIAHAPHBI JIA

onu. Ecnu Het, HaiiTu 06beM Hapasuiesenue/a, OCTPOSHHOTO Ha BeKTopax 4:0:¢-

5. Haiitn yron mexay ekropamu ¢ = (h272) =201

YTBepxkaeHo Ha 3aceaannn kKadeapsl Matematuka» «_31» 03 2026 r., mporokoi Ne 7
3aB. kadeapoii O.M. BapanoBa / /

MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUS POCCUMCKOM ®EJEPAITN
®EJIEPAJIBHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJILHOE
YUPEXJEHWE BBICIIET'O OFPA30OBAHU S
«MOCKOBCKHWH NOJUTEXHUYECKHN YHUBEPCUTET»
(MOCKOBCKHUM MOJIUTEX)
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HNuctunmuaa  «JIuHEeitHas anreOpay»

Kypc 1, cemectp 1 .
IK3AMEHAIIMOHHbIU BUJIET

1. Jlunetinas komOunanus BektopoB. baszuc. Koopauaats! BekTopa.
1 2 -1
A={3 1 0

2. BbIuncIuTh onpeenuTens Matpunsl C = A" , €CIH 0 11

4x; —2x, +3x3 =12,
X +5x; =3x; =1,
2)(,’1 +3X2 _2X3 = 3

3. Pemnre cucreMmy ypaBHeHui metonoM I'aycca

4, Iokasars, uro Bekropsr 7 =(=L2) 0 =203 p=(=2-LD o6pasyior Gasuc B
IIPOCTPAHCTBE.

5. Jlano obwee ypasrenue npavoit ~>* +3¥ 7> =0 Hanucars: ypasuenue npamoii ¢ yriossim

K03 UIIMEHTOM; ypaBHEHHE MIPSIMON B OTpE3Kax; HOPMAIbHOE YpaBHEHHE MPSMOI.

YTBepxkaeHo Ha 3acenanuu kadenpsl «Marematuka» « 31» 03 2026 r., mpotokon Ne 7
3aB. kadenpoit O.M. bapanosa / /

Jlis mpoBelieHus TPOMEKYTOUHOTO KOHTPOJIS 3HAHWN CTYJIEHTOB B JAMCTAaHLIMOHHOM (hopMare B
pa3paboTaHHBIX Kadeapoi «MaremaTika» OHJIAH-KYpCaX UMEIOTCS UTOTOBBIE TECTHI.
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