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1. Hexau, 3a7a4u ¥ IJIaHUPYeMble Pe3yJbTaThl 00y4eHHs 10
TUCUHMILIAHE

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

- BOCIIUTaHHE y CTYACHTOB OOIIei MaTeMaTH4eCKON KyJIbTYpBhI;

- IpruOOpEeTEHUE CTYACHTAMH IMPOKOT0 KPyra MaTeMaTH4eCKUX 3HAaHUM, YMEHHI U HaBBIKOB;

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

- YMEHUE CTYJCHTaMH Pa3BUBaTh HABBIKK CAMOCTOATEIHHOTO U3YUYeHHs YUeOHON U HAy4HOU
JIMTEPATYPBI, COAEPKALIEN MATEMATUUECKUE CBEICHUS U PE3YJIbTAaThI;

- TOJATOTOBKY CTYJEHTOB K JESITENbHOCTH B COOTBETCTBUU C KBaTU(UKALUOHHON
XapaKTePUCTHKON OakanaBpa 1o HAIPABICHUIO, B TOM Yucie GOpMHpPOBAHUE YMEHHI UCIIOJIB30BATh
OCBOEHHBIE MaTEMaTHYECKHE METO/IbI B MPOPECCHOHATBHON JAESITETbHOCTH.

- IOJITOTOBKY BBICOKOKBAITU(DUITMPOBAHHBIX KaIPOB, BOCTPEOOBAHHBIX B YCIOBHSIX 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;

- ¢opmupoBaHUEe y CTyJeHTa TpeOyeMoro Habopa KOMIETEHLHUN, COOTBETCTBYIOIIUX €ro
HaIPaBJICHUIO MOATOTOBKHA U 00ECIICUMBAIOIINX €T0 KOHKYPEHTOCTIOCOOHOCTh Ha PHIHKE TPY/a.

O6yuenne mno pgucuumuHe «JIuHeitHas anreOpa» HampaBieHo Ha (GOpPMUPOBAHUE
y oOyyaronuxcs  ClAeAyIOmMX  KoMmIeTeHIuit B cootBercTBUM ¢ DI'OC 15.03.01
«MammHocTpoeHHe», YTBep K IEHHBIM npuKazoM MunoOpHayku Poccun ot 09.08.2021 N 727:

Kox u HaumeHoBaHue NHaukaTopbl 10CTHIKEHU S
KOMIIETeHIM I KOMIICTEHILMHU
OIIK-1. CnocoOeH npUMEeHSTh NOIIK-1.1. Ilpumensier
€CTECTBEHHOHAYYHBIE M OOIEUHKEHEPHBIE €CTECTBEHHOHAYYHbIC U OOIIEHHKEHEPHBIE
3HAaHMA, MCTOJIbI MATCMATUYECKOTO AHAIN3a M | 3HaHHUS, METOAbl MATEMATHUCCKOIO aHaJIu3a 1
MOJIETTUPOBaHUS B PO eCCHOHATHHON MOJICITPOBAHHS TIPU PEIICHAN
JIeATEIbHOCTH;

npodeccnoHaNbHbIX 3a1a4

NOIIK-1.2. JleMOHCTpUpYET HaBBIKU
WCIIOJIb30BAHUS 3HAHUN (DU3HUKH U
MaTEMAaTHUKH JUUIs pELICHMs 3a/1a4
TEOPETUYECKOI0 U IPAKTHUECKOTO
COJIEpKaHUs.

2. MecTO JTUCHMILUIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOI MPOrpaMMbl

JuciunimHa OTHOCUTCS K oOs3arenbHOi uactu Onoka bl: Moaynes «Matematuueckue u
€CTECTBEHHO-HAYYHbIE JUCIHUILINHBD).
E€ usyuenue obecrnieunBaeT n3yueHue AUCHIUTIINH:
B obazamenvrou wvacmu:
- MaTeMaTHYECKUH aHaJIn3;
- (pusmka;
- muddepeHraNbHbIC YPABHCHNUS,
- TEOPETHYECKAsI MEXaHUKA;
- DJIEKTPOTEXHUKA U DJIEKTPOHUKA;



- COTIPOTHUBIICHNE MAaTEPUAIIOB;
- TCOpHA MAIlMH U MCXaHU3MOB;

- OCHOBBI IPOTPAMMUPOBAHUS U AITOPUTMH3AIUHN B MAIIUHOCTPOCHUU;

- 5KOHOMHMKA U YTPABJIEHUE MAITUHOCTPOUTEIBHBIM IIPOU3BOICTBOM;

- OCHOBBI MAaTE€MAaTHUYECKOTO MOJICIUPOBAHUS TEXHOJIOTUYECKUX MTPOLIECCOB.
B uacmu snexmuénvix oucyunium.:
- mateMarndeckoe moaenupoBanre u CAIIP npoueccoB B cBapke;
- OCHOBBI IPOYHOCTH CBAPHBIX COCTUHEHUN.

3. CTpykTypa u coaepkaHue IMCUUILIMHBI

OO6mmast TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 3 3aueTHbIE eTMHUITBI -108 qacoB.

3.1. Bwuabl yueOHoii padoThI M TPYA0EMKOCTH

[1]
N . KoauuecTBo
n/n Bun yuyeoHoii padoTbi Cemectp 1
4acoB
1 AyIMTOpHBbIE 3aHATHS 48 48
B tom umncne:
11. | Jlekuuu 16 16
12. | CemuHapckue/mpakTHIECKUE 3aHATHS 32 32
13. | JJaboparopHble 3aHATUS - -
2 CamocrosiTeibHas pabora 60 60
3 IIpomexyTouHast aTTeCTALMSA
dK3aMeH 2 2
HToro 108 108
3.2. TemaTrunyeckuil NJIaH U3yYeHHU s JUCUUNINHBI
TpyroeMkocTs, yac
AyautopHas padora
Camo
Ne Pa3aennl/TeMbl
A B Cemuna | JIa6op | ITpakr | €TORT
n/n JAMCIMILTHHBI ¢ Jle | pckue/ | atopH |muecka | ¢TPHA
€ro KII |OpakTHY | ble o ’;
1704 eckre |3amsTu |mogror | PA00T
3aHATHUS o OBKa a
Pa3gen 1. DnemMeHThI JIHHEHHOMH
1 3aea 1. Jaeme cHHo 38 6 12 0 0 20
ajredpsl
Tema 1. Marpunsl, ASHCTBUS Ha,
1.1 DI A A 6 2 2 0 0 2
MaTpPHIIAMH.




1.2

Tema 2. Onpenenurenu, uxX CBOMCTBa
U BblUMCIIEHHE. MaTpuyHas 3anuch
CUCTEMBI JINHEWHBIX YPABHECHUI.

1.3

Tewma 3. OOGpaTHas MaTpHIla U €€
BbIUKCIIeHHE. MaTpuyHas 3aIuch
CHUCTEMBbI JINHEHHBIX YPABHECHUU.

1.4

Tewma 4. Cuctembl TUHEHHBIX
anredpanvyeckux ypaBHEHUH,
OCHOBHBIC MTOHATHS U ONPEICTICHHS.
Pemenue cucrem JIMHERHBIX
ypaBHeHul MeronoM Kpamepa,
METOAOM 00paTHON MaTPHIIBI

1.5

Tema 5. Pemenue cucreM JIMHEHHBIX
ypaBHeHul MeTonoM ["aycca. Panr
Marpuiisl. Teopema Kponekepa-
Kanemmn.

1.6

Tema 6. Meroa I'aycca B
IIPOU3BOJIBHBIX CUCTEMAX JIMHEHHBIX
ypaBHeHU. OTHOPOIHBIE CUCTEMBI
JINHEMHBIX YPABHEHUU.

Paznea 2. Bektopsbl.

34

10

20

2.1

Tewma 1. JInnelinble onepanuu Hajg
BEKTOpPaMH, UX CBOWCTBA. JInHEHBIE
KOMOMHAIMH BEKTOPOB. JINHENHHO
HE3aBUCUMBIE U JIMHEWHO 3aBUCUMBIE
CHUCTEMBI BEKTOPOB.

2.2

Tema 2. [lonsarue 6a3uca.
Koopaunats! BekTopa.
KonnmaeapHOCTh, OPTOrOHATBEHOCTD U
KOMILIAHAPHOCTh BEKTOPOB.

2.3

Tema 3. CxansipHOE IPOU3BEICHUE
BEKTOPOB U €ro CBOMCTBAa. BekTopHOE
MIPOU3BEICHUE JIByX BEKTOPOB, EI0
CBOICTBA.

2.4

Tema 4. CmenianHOEe MPOU3BEICHUE
TpeX BEKTOPOB M €r0 CBOMCTBA.
Brruncienue ooneMa
napajienenunena. Y cioBue
KOJUIMHEAPHOCTH, OPTOTOHAIBHOCTH U
KOMILIAHAPHOCTH BEKTOPOB.
OpToHOpMUPOBaHHBIH Oa3uc.
Briuucnenue ckaasipHOro, BEKTOPHOTO




U CMELIaHHOTO IIPOU3BEICHUN
BEKTOPOB, 33JJaHHBIX KOOpPIMHATaMU B
OPTOHOPMHPOBAHHOM Oa3Huce.

2.5

Tema 5. JIuneliHble MPOCTPAHCTBA.
Pa3mepHoOCTh M1 6a31UC IMHEHHOTO
MIPOCTPAHCTBA.

Marpuia nepexoza ot 6asuca K
0a3ucy nmpeodpa3oBaHUe KOOPAMHAT
BEKTOpa IpU U3MEHEHUH Oazuca.
CoOcTBEHHBIE BEKTOPHI U
COOCTBEHHBIC 3HAUCHUS IMHEHHOTO
oreparopa.

Pa3zgen 3. KommiekcHbIe YucIa 1
MHOI'0YJICHBI

14

3.1

Tema 1. MHOXECTBO KOMIUIEKCHBIX
yucen. opMbl 3aMMCH KOMIUIEKCHBIX
YHCEl.

3.2

Tema 2. Onepanuu Haj
KOMILUIEKCHBIMH YHMCIaMH.
Paznoxxenne MHOTO4ICHA Ha
MHOXHUTEIM OCHOBHAs TeopeMa
anreopsl

Pa3zgea 4. Anaaurunueckas
reoMeTpus

22

12

4.1

Tema 1. Cuctembl KOOpAUHAT.
PasnuuHble TUIIBI ypaBHEHUN
IJIOCKOCTH

4.2

Tema 2. Paznuunblie TUIIBI ypaBHEHUN
MPSAMON Ha TIJIOCKOCTHU U B
MIPOCTPAHCTBE

4.3

Tema 3. B3auMHoe pacrnosioxeHue
IIPSIMBIX HA IIJIOCKOCTH U B
IIPOCTPaHCTBE. Brruncienue
pPacCTOSTHUM MEXAy JBYyMs TOUKaMH,
TOYKOH U npsiMoii. Bzanmuoe
PacCIIOJIOKEHUE TIIIOCKOCTEM.
Beluncnenue paccTosHUN MEXKIY
TOYKOH U INIOCKOCTBIO

4.4

Tewma 4. KpuBble BTOpOro nopsiika ux
r€OMETPUYECKHE CBOWCTBA.
YpaBHEHUs IUTUIICA, TUTIEPOOITHI,
napabosl O011ee ypaBHEHHE KPUBOIH




BTOpOro nopsiaka. [lpusenenue
KPHBBIX BTOPOI'O MOPsAKA K
KaHOHM4YECKOMY BH1y. [IoBepxHOCTH
BTOPOTO MOPSAKA

Hroro | 108 16 32 0 0 60

3.3. Conepxxanne pa3iejoB IMCUUILTHAHBI

BBeaenue

[Ipenmer, 3agaun U cojepkaHue TUCHUILUIMHBI. OCHOBHBIE 3Tallbl Pa3BUTHUS TUCIHUILINHBI.
CrtpykTypa Kypca, ero MeCTo U poJjib B IOATOTOBKE OakagaBpa, CBA3b C IPYTUMH TUCIUIUIMHAMU.

Pa3nes 1. DiieMeHTHI JTMHEHHOI ajaredpbl

Tema 1. MaTpuusbl U onpeaeTuTeN .

[Tonsitue Mmatpuubl. Buasl matpun. JeiictBus Hag matpunamu. Onepanuy Haj MaTpULlaMU U
ux cBoiictBa. OmnpenenuTeny, UX CBOWCTBA U BbluncieHus. [loHaTusa MuHopa u anredGpanyeckoro
nononHeHus.  PasnojkeHue ompenenuTens MO 3J€MEHTaM CTPOKM MWIM cToiOua. Beluncinenue
OIIpEeACIUTENEH PA3IMYHOIO MTOPSIKA.

OOparHas MaTpulia U AITOPUTM €€ BBIYUCICHUS. DJIeMEHTapHble IpeoOpa3oBaHusl MaTPHULL.
[TpuBeneHre MaTPUIIBl K TUArOHAJILHOMY WJIHM TpareuueBUIHOMY BUay. MaTpuyHas Gpopma 3arnucu
CUCTEMBI JINHEWHBIX alreOpandeckux ypaBHeHUM. Panr maTpuibl.

Tema 2. Pemienne cucreM JTUHeHHBIX ajJredpanyeckux ypaBHeHHIA.

CucteMbl TUHEHHBIX anreOpanyecKuX ypaBHEHUH, OCHOBHbIE NMOHATHA. PelieHue cucrem
JUHENHHBIX ypaBHeHU MeTosioM Kpamepa, meTonom oOpatHoii MaTpuiibl, MmeTosioM ['aycca. Teopema
Kponekepa — Kanemuu. Pemenne npon3BoIbHBIX CUCTEM JIMHENHBIX ypaBHEHMM MeTonoM ["aycca.
Penienre 0fHOPOIHBIX CUCTEM JIMHENHBIX ypaBHEHUN. KpuTepuil CylecTBOBaHUS HETPUBHAIBHBIX
peLeHui.

Pa3neu 2. DjieMeHTBI BeKTOPHOIi ajiredpbl

Tema 1. JluneitHble omepanuu HaJ BEKTOpaMH, MX CBOMCTBa. JIMHEWHBIE KOMOWHAIMU
BEKTOpOB. JIMHEIHas 3aBUCMMOCTh M HE3aBHCUMOCTH BEKTOPOB. ba3nc CHCTEMBI BEKTOPOB.
EnMHCTBEHHOCTH pa3noKeHus BEKTopa mo 6aszucy. OpTOHOPMUPOBAHHBIN Oa3wcC.

Tema 2. CxaynsipHoe, BEKTOPHOE M CMEIIAHHOE MPOM3BEJCHUS BEKTOPOB, MX CBOMCTBA. YCJIOBUSA
OpPTOTOHAJIBHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB. BbluMcieHne CKalspHOro,
BEKTOPHOTO n CMCIIaHHOT'O HpOI/ISBe)IeHI/Iﬁ BCKTOPOB, 3alaHHbIX KOooOpaAuHaTaMHu B
OPTOHOPMHUPOBAHHOM Oa3uce.

Tema 3. Jluneitnsle npoctpancTBa. I[loHsTHe 0a3uca NpocTpaHCTBAa TE€OMETPUUYECKHUX
BeKTOpoB. [IpeoOpazoBaHyre MaTpHIbl JIMHEHHOTO oneparopa IpH nepexoje oT 6aszuca Kk Oasucy.
CoOcTBeHHbIE 3HAUEHHSI U COOCTBEHHBIE BEKTOPHI MATPUIIBI.

Pa3zgen 3. KoMimiekcHbIe YHCIa U MHOTOYJIEHBI

[Tonsatne koMIuiekCHOrOo uucna. PopmMbl 3amUCU  KOMIUIEKCHBIX uMcen. JlelictBus Han
KOMIUIEKCHBIMH ynciamMu. @opmyna Myaspa. M3BieueHne KOpHs n-0i MOJ0KUTEILHON CTETIEHU U3
KOMIUIEKCHOTO yKciia. Pa3ioxeHnne MHOrowieHa Ha MHOkUTeIH. OCHOBHAs TeopeMa aiareopsl.



Paznen 4. AHaaMTHYeCKASA TeOMETPHUA

CucreMsl koopauHat. JlekapToBbl IPSIMOYTOJIBHBIE KOOPJIMHATHI Ha MJIOCKOCTU U B IIPOCTPAHCTBE.
[TossipHas cucrema KOOpAUHAT.

Tema 1. IIpsiMble U IUIOCKOCTH

PaznuuHble TUIIBI ypaBHEHHH IJIOCKOCTH M ypPaBHEHUH IPAMOM (Ha IJIOCKOCTH U B IPOCTPAHCTBE).
Brruucnenue paccTosHUN MEXKy IBYMsI TOYKAMH, TOYKOM U MPSAMON, TOYKOU U IJIOCKOCTBIO.
Brruncinenue pacCTOSHUSA MEXY CKPEIMBAIOIIUMUCS IPSIMbBIMU.

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

Tema 2. KpuBble 1 NOBEPXHOCTH BTOPOI0 MOPSIAKA

KpuBble BTOpOro mnopsjaka, UX I€OMETPUYECKHE CBOMCTBA M ypaBHEHHMs. lIpuBeneHue Kpusoi
BTOPOT'O MOPSAJAKA K KAHOHUYECKOMY BUJLY.

VYpaBHEHHE IOBEPXHOCTH BTOpPOro mnopsaka. KaHoHudeckue ypaBHEHHS CQepbl, IIMIICOMJA,
KOHYca, runepoosionaa, napadboaonaa.

3.4. Temaruka NpaKTH4YeCKHX 3aHATHI MO JUCHHILINHE
«J/Iuneiinas aaredpa»

Ne 3ansaTus Tema 3ansTHs

1 Pazneu 1. DiieMeHTBI JTMHeHHOM aaredpbl. MaTpuiibl, 1eHCTBUS
HaJl MAaTPULIAMHU.
OHpCIIeJH/ITeJH/I, MX CBOMCTBA M BBIYHCIICHHUE. ManI/I‘IHaﬂ 3aI1ucChb

2 CUCTEMBI JINHEHHBIX YPAaBHEHUM.

3 OOpatHas MaTpHIIA U €€ BEIYUCICHHE.
CucreMbl TUHEHHBIX aNreOpanyecKux ypaBHEHHM, OCHOBHBIE

4 MOHATUSA U ONpeleIcHUs. Penenne cucTeM JINHEWHBIX YPaBHEHUM
meTtooM Kpamepa, MeTo10M 00paTHOM MaTpHILbI

5 Pemenue cucreM IMHENHBIX ypaBHEHUN MeTonoM ['aycca. Panr
matpuel. Teopema Kponekepa — Kanemn.

6 Meron I'aycca B pOU3BOJIBHBIX CUCTEMAX JTUHEHHBIX YPABHEHUN.

OaHOpOIHBIE CUCTEMBI JIMHEWHBIX YPaBHEHUH.

Pasnen 2. DuieMeHTBI BeKTOPHOM ajre0pbl. Bekrtopsl.
JInHeliHble omepanuMy HaJ BEKTOpaMH, UX CBOMCTBA. JIMHEWHOe
7 IIPOCTPAHCTBO I€OMETPUYECKUX BEKTOpOB. IloHsATHE JMHEWHOU
KOMOMHAaIlUM BEKTOpOB. JIMHEHHO He3aBUCHMbIE U JIMHEHHO
3aBUCUMBIE CUCTEMBI BEKTOPOB.

[TonsiTue ©Oa3uca MNpoOCTpaHCTBA TE€OMETPUUYECKUX BEKTOPOB.

3 Koopaunarst BEKTOpaA. OpTOHOPMUPOBAHHBIN Oaswuc.
KonnuaeapHocTh,  OpPTOTOHAIBHOCTH M KOMIUIAHAPHOCTH
BEKTOPOB.
CkayiipHOE TIPOM3BEJECHHUE BEKTOPOB M €r0 CBOMCTBA. Y CIIOBHE
9 OPTOTOHANILHOCTU BEKTOPOB. BekTopHOe mNpou3BeAeHUE ABYX

BEKTOPOB, €r0 CBOMCTBA. Y CJIOBHE KOJUIMHEAPHOCTU BEKTOPOB
CMmemaHHoe MpOU3BEICHHE TpPEX BEKTOPOB M €ro CBOMCTBA.
Brruucnenne obbema napajuienenunesa U mupamMusl. Y cIoBHE
10 KOMIUIaHAPHOCTHU BEKTOPOB. Brruucnenune CKaJISIPHOTO,
BEKTOPHOI'O U CMEIIAHHOIO IIPOMU3BEICHUN BEKTOPOB, 3aJaHHBIX
KOOpJMHATaMH B OPTOHOPMHPOBAHHOM Oa3uce.

Jlunelinple mpocTpaHcTBa. Pa3sMepHOCTh M 0a3ucC JMHEHHOTO
IIPOCTPAHCTBA.

11




Matpuna nepexoma ot Oasuca k 0Oasucy. IIpeoOpa3zoBanue
KOOpJMHAT BEKTOpa TMpH H3MEHeHuH Oaszuca. JlnHelHbIe
OTIepaTopsl, ACUCTBUS C JIMHEHHBIMH oniepaTopaMu. COOCTBEHHBIE
BEKTOPBI U COOCTBEHHBIC 3HAUCHUS] MATPHUIIBI

Paznen 3. KommjiekcHble YHCIa M MHOTO4YWieHbl MHOXECTBO
KOMIUIEKCHBIX 4ucena. DopMbl 3amuch KOMIUIEKCHBIX YHCEIN.
JleicTBus  HaJ  KOMIUIEKCHBIMM  4uciaMmu.  PasziioskeHue
MHOTOYJICHa Ha MHOYKHUTEJIN, OCHOBHAs TeopeMa aJireopbl

12

Pasznen 4. AHaIUTHYECKAS reomMeTrpusi

13 .
CucreMsl KoopauHaT. Pasznuunble TUIIBI yPaBHEHUN IUNIOCKOCTH

14 PasnuuHble THIBI ypaBHEHHMHM IIPSIMOM Ha IUIOCKOCTH U B
IIPOCTPAHCTBE

15 B3anMHOe pacnonokeHwe MpsMBIX Ha IUIOCKOCTH U B
IIPOCTPAHCTBE. Bouncienne paccTosIHUM MEXIY IBYMs TOUYKaMH,
TOYKOM M  IpsAMOH. DBpluuciaeHue  pacCTOSHHUSA — MEXKAY
CKpEIIMBAIOIIMMHUCA  NpsAMbIMU. B3auMHOE  paclonoxeHue
IUIOCKOCTEW. DBplunciaeHne paccTOsSHUM MEXAY TOYKOM U
IJIOCKOCTBIO

16 KpuBble BTOpPOro mnopsaka HX T€OMETPUYECKHME CBOMCTBA.
VYpaBHeHUs uMIica, runepoosisl, napadossl Obliee ypaBHEHHE
KpHUBOW BTOpOTO nopsaxa. [Ipusenenne KpuBoil BTOpOro MopsiaKa
K KaHOHM4ecKOoMy Buay. IIoBepXHOCTH BTOPOro nopsiaka

N —

4. YueOHO-MeTOAMYecKOe M HHPOPMALIMOHHOE O0ecneyeHne

4.1. Hopmarusubie 10KyMeHThI H 'OCToI

®OI'OC 15.03.01. MamuuocTtpoenue. 2021.

AxaneMuyecKkli yueOHbIH IJ1aH 1o HampaBieHuto noaArotoBku: 15.03.01 MammuoctpoeHue.
[Tpoduns: O60pyaOBaHKE U TEXHOJIOTHH CBAPOYHOTO ITpon3BoaAcTBa. Dopma oOyueHus —
ouHas. 2026.

AkaneMuyeckuil yueOHbIH M1aH Mo HanpasieHuto noaroroBku: 15.03.01 Mamunoctpoenue.
[Tpoduie: O6opynoBaHHEe U TEXHOJIOTUU CBAPOYHOT0 Mpou3BocTBa. dopma 0OyueHus —
3aoyHast. 2026.

Matpuna pacnpeneneHuss KOMIETEHUMHA 1O  HampaBieHutro  noarotoBku — 15.03.01
Mammunoctpoenue. [Ipoduns: O60pynoBaHre U TEXHOJIOTHH CBAPOYHOTO TPOU3BOACTBA. Dopma
oOydenus: ounas. 2026.

Vka3 Ilpesunenra Poccuiickoii @epepamuu ot 01.12.2016 No 642 «Ctpaterum HaydHO-
TEXHOJIOTHYECKOro pa3Butus Poccuiickon denepannun».

[Tpuxa3 MunuctepcTBa oOpazoBanus U Hayku Poccuiickoit denepanuun ot 23.08.2017 Ne 816
«O6  yrBepxkaenunu  [lopsinka  mpUMEHEHHWS  OpPraHM3AMSIME,  OCYIIECTBIISIOIIUMU
00pa30BaTeNbHYIO0 JASTENbHOCTD, 3JIEKTPOHHOTO 00YUYEeHHMs, TUCTAaHIIMOHHBIX 00pa30BaTebHbIX
TEXHOJIOTHI MPU peann3aui 00pa3oBaTeIbHBIX MPOTPAMMY.

4.2. OcHoBHas JuTEpaTypa

3abonotckuit B.C. JIuneiinas anredpa v aHaauTHYecKas reoMeTpust (yueOHbIH KOMIUIEKC):
yueOHoe nocobue, 2-¢ uza. Ctep. M.: Uzn-so MHOPA-M, 2022. 309 c. (Briciiee o6pa3oBanue:
OakanmaBpuar).
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2. Cupotuna U.K. Jluneitnas anre6pa v aHaTUTHYECKAsi TEOMETPHS: MHTEPAKTUBHBINA KyPC:
yuebHoe nmocobue st By3oB. CII6, M3xa-Bo Jlans, 2022. 180 c.

3. Kypc nekumii 1o JWHEHHOW aireOpe W aHAIUTHUYECKOW TeOMETpUHU: ydeOHoe mocobwue. //
Kynpssues b.1O., Matam B.1., Ilokazees B.B., YUepkecosa I'.B.. M.: MI'TY «MAMU», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. SnexTponHBIi pecypc.]

4.3. JlomoyiHMTEJbHAs JIUTEpaTypa

1. Kpatkwuii Kypc BbICIIEH MaTeMaTUKH [ DJIEKTPOHHBIN pecypc]: yueo. - DIeKTpoH. AaH. - MockBa:
HamkoB u K, 2017. - 510 c. [Pexum mocryna: URL: https://e.lanbook.com/book/93522. - 3arm. ¢
JKpaHa.] .

2. 3yo6koB B.I'., JIaxosckuit B.A., Mapteinenko A.U., Munocnes B.b., Ilymkaps E.A. Kypc
MaTEeMaTHKH JJI TEXHUYECKUX BBICIINX y4eOHBIX 3aBeaeHuid. Yactu 1-4. M.: MI'T1Y, 2012. 400
IK3.

3. Wneun B.A., Ilo3usk O.I'. Ananutudeckas reomerpusi. M.: Hayka. I'naB. pen-ust pusuko-marem.
muT-pel, 1988. 224 c.

4. beknemumues, /[.B. Pemenue 3a1au U3 Kypca aHATUTUYECKONW T'€OMETPUH U TUHEHHON anreOpbl
[DnexkTpoHHBIN pecypc]: yued. mocobue - DnekTpoH. AaH. - MockBa: @usmarnurt, 2014. - 192 c.
[Pexxum noctyna: URL: https://e.lanbook.com/book/59632. - 3arn. ¢ skpana.]

4.4. DaeKkTpoOHHBIe 00pa30oBaTelbHbIE PeCypChl

[IpoBenenue 3aHATHI W aTTECTAllMii BO3MOXXHO B JWUCTAHIMOHHOM (opMmare ¢ NpPUMEHEHHEM
cUCTeMbl JucTaHIMOHHOro oOyuenust yHuBepcurera (CIO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoii «MaTtemaTtuka» 3JICKTPOHHBIX 0Opa3oBaTenbHBIX pecypcoB (DOP) mo Bcem pazpenam
IIPOrPaMMBI:

Hazanune OOP

JluneiiHas u BekTopHast anredpa | https://online.mospolytech.ru/course/view.php?id=3368
AHanuTHuecKasi FeOMeTpus https://online.mospolytech.ru/local/crw/course.php?id=2843
Jluneitnast anredpa u | https://online.mospolytech.ru/course/view.php?id=462
aHAJIMTHYECKasi FeOMEeTPHsl

Paspaboranusie DOP BKIIOUaIOT TPEHUPOBOYHBIE U UTOTOBHIE TECTHI.
[Topsimok mpoBeneHuss pabOT B JAMCTAHIIMOHHOM (opMare yCTaHABIMBACTCS OTACIbHBIMU
pacmopsHKeHUSMHU MTPOPEKTOpa Mo yueOHOH paboTe W/l EHTPOM y4eOHO-METOINYeCKOoi paboThlI.

Kaxnplii cTyneHT oOecrieueH WHIUBUAYaIbHBIM HEOTPAHMUYCHHBIM JIOCTYIIOM K JJIEKTPOHHOMN

OMOJIMOTEKE MOCKOBCKOI'O ITOJIMTEXA

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

WHuTepHeT-pecypchl  BKIIOYAIOT YYEOHO-METOAMYECKHE MaTepHalbl B JJCKTPOHHOM  BHJE,

MpeJICTaBICHHBIE Ha caiiTe mospolytech.ru B pazaene: «lleHTp MareMaTudeckoro 00pa3oBaHuUs

(http://mospolytech.ru/index.php?1d=4486,

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

[Tone3HbIe y4eOHO-METOAMYSCKHIE U MHPOPMAITMOHHBIC MaTepPHAITbI IPEICTABIICHBI Ha CalTax:
http://exponenta.ru, hitp://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB HHPOPMAIMOHHO-TEICKOMMYHHUKAIIMOHHONW ceTH «HTepHEeT» T OCBOCHUS

TUCIUIIMHBL: www.matematikalegko.ru>studentu, www.i-exam.ru.
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4.5. J/IunieH3MOHHOE U CBOOOHO PacpoCTPaHsieMoe MPOrpaMMHOe

o0ecreyeHue
Ne| HammenoBanue | Pazpadorunk IO HJoctynHocTh Ccbuika Ha Equnblii peectp
(mpaBooOJagarTes | (JIMUEH3UOHHOE, | POCCHIICKUX MPOrpamMM st
b) CBOOOIHO 9BM u B/l (mpu Hagau4un)
pacnpocTpaHsieM
oe)
1 | Astra Linux | OO0 JIuneH3nOHHOE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_1d=9540
ACTPA" 36
2 | Mo#iO¢uc 00O "HOBBIE JInneH3snoHHoe https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_1d=9433
TEXHOJIOT" 75

4.6. CoBpeMeHHbIe nTpodeccHOHATIbHbIE 0a3bl JAHHBIX M HHPOPMAIITUOHHbIE
CIIPAaBOYHbIE CUCTEMbI
Ilepeuenn pecypcoB ceTu UHTepHET, JOCTYNHBIX AJIsl OCBOCHHUS TUCIUIIIUHBI:

HanmenoBanue

Ccbuika Ha pecype

HoctynHocTh

NudopmannoHHo-cipaBoYHbIE CHCTEMbI

Stack Overflow

https://stackoverflow.co

JocTtynHa B cetn

WnTepHer 6e3

00pa3oBaTeNbHbIX CTaH/IapPTOB
BBICIIET0 00pa30BaHUs

m/ .
OrpaHUYCHUI
npopmarmonnsie pecypebt Cetnt | http:// www.consultant.ru | JlocTymHo
KoncynsrantlIiroc
[Topran ®enepanbHbIX
FOCy1apCTBCHHBIX http://www.fgosvo.ru. HoctymHo

J1eKTPOHHO-0MOJINOTEYHbIE CHCTEMBbI

Jlaun

https://e.lanbook.com/

HocTtynHa B cetn
Wntepner 6e3
OTpaHUYCHUHN
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IPR Books https://www.iprbookshop | [loctynna B cetn
ru/ WNurepuer 6e3
OTpaHUYCHUI

IIpodeccnonanbubie 0a3bl JAHHBIX

baza maHHBIX Hay4HOM http://www.elibrary.ru JoctymHo
AIIEKTPOHHON OMOIHOTEKH

(eLIBRARY.RU)

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

MoJIMTEMaTHIeCKast peepaTuBHO-
oubmorpadudeckas u
HAyKOMETPHYCCKast
(bubamomeTpuueckas) 0aza TaHHBIX

5. MaTtepuajibHO-TeXHH4YECKOe oOecnedeHne TUCUUITUHbI

MarepuanbHO — TexHMYecKast 06a3a yHHBepcUTeTa oOecreyrBaeT MpOBEIEeHHE BCEX BHJIOB
3aHITHH, IPETyCMOTPEHHBIX yUYE€OHBIM IUIAHOM, U COOTBETCTBYET JCHCTBYIOIMM CaHUTAPHBIM U
IIPOTUBOIIOKAPHBIM IIPABUJIAM U HOPMAaM.

Kadenpa «Maremaruka» He pacroynaraetr coOCTBEHHBIM ayTUTOPHBIM (DOHIIOM M UCTIONIB3YET
yueOHbIe ay TUTOPUU U3 0011ero GoHaa yHUBEpCUTETA.

[Ipy HeoOXOAMMOCTH [UIsl TPOBEACHHS MHTEPAKTUBHBIX MPAKTHUUECKUX  3aHITUN
UCIIOJIB3YIOTCA KOMIIBIOTEPHBIE KJIACCHI YHUBEPCUTETA.

6. Meroauyeckue peKOMEHIALUMN
6.1. MeTtoanuyecKue peKOMEHIAUNH I NIPeNnoiaBaTeJisi 10 OPraHu3anuu 00y4eHust

[Ipexne Bcero, cieayeT oOpaTHUTh BHUMAaHHUE CTYJACHTOB Ha TO, YTO MPAKTHYECKU BECh
U3y4daeMblil MU MaTepHaj He TpeOyeT Kakoh-In00 crienualbHON (JIOMOIHUTENIBHON) TOATOTOBKH U
BITOJIHE MOXKET OBITH yCICUIHO M3Y4YC€H, €CJIN CTYACHTBI 6YILYT MoCCIaThL 3aHATUA, CBOCBPEMCHHO
BBINOJIHATh JIOMAlIHUE 3a/laHUsl U TO0Jb30BaThCS (IpU HEOOXOJUMOCTH) CHUCTEMOM IJIaHOBBIX
KOHCy.]'II)TaI_[I/Iﬁ B TCUCHHUEC KaXXJ0ro cEMecTpa. BOIHG)IIHI/IG B KypC MaT€MaTUuKH pas3aCiibl ABJIAIOTCSA
KJIJACCUYECKUMH, B TO K€ BPEMsSI OHM IPAKTUYECKH OPUEHTHPOBAHBI, TAK KaK UMEIOT LIUPOKOE
pacrnpocTpaHeHHe Ui pelleHHs] pa3HOro poja 3ajady BHYTPH CaMOM MaTeMaTUKH W MPUKIIAJHbBIX
3ana4. VX OoCBOEHHME NOMOXKET CTYJIEHTaM JIOTUYECKH BEPHO, apryMEHTHPOBAHO U SICHO CTPOUTH
YCTHYIO M NMHUCBMEHHYIO peub, YCIHEIIHO NMPUMEHATh HAKOIUJICHHbIE 3HaHMS B MPO¢eCCHOHATbHON
JESATEIIBHOCTH.

HeoOxomumMo ¢ camMoro Havana 3aHSATHM pPEKOMEHJOBAaTh CTYIEHTaM OCHOBHYIO U
JIOTIOJIHUTEIIBHYIO JINTEPATYPy, @ B KOHIIE CEMECTpa JaTh CIIMCOK BOIPOCOB JJIs MOATOTOBKH K
IK3aMEHY.

Ha nepBoM 3aHATHM IO JUCLHUIUIMHE CIeTyeT 0053aTeIbHO MPOUH(POPMHUPOBATH CTYIEHTOB
O BHUJE U CbOpMe HpOMe)KYTOqHOﬁ arTeéCTal 110 JUCHUIIIIMHE, CPpOKaxX €€ IMPOBCACHUA, YCIIOBUAX
JIOIIYCKa K MPOMEXYTOYHOHN aTTeCcTaluy, IPUMEHIEMBIX BUIaX IPOMEKYTOYHOTO KOHTPOJIS.

N3noxeHne TEOPEeTHUECKOro Marepuanga JO0JKHO COINPOBOXKAATHCS MIUTIOCTPATUBHBIMU
npUMepaMu, THIATEIbHO OTOOPAaHHBIMHU IPENOAABATENEM TaK, YTOOBI TEXHHUYECKUE TPYIHOCTH U
BBIKJIAZIKM TPU PEIIEHUH 33aJa4d HE OTBJIEKAJIM OT IJIaBHOI'O: OCMBICICHMS HIEH U CYTH
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IpUMeHsIeMbIX MeToJ0B. CrieayeT BcerAa yKa3blBaTh NPUMEPBI IPAKTUYECKOIO IMPUMEHEHUs
PAcCMOTPEHHBIX Ha 3aHATHAX ypaBHEHUH U (popmyi.

[IpakTiueckue 3aHATHSA JOJDKHBI OBITh OpPraHM30BaHBI IpENoAaBaTesieM TakuM o0pa3om,
4TOOBI  OCTABAJIOCh BpEMS Ha MEPUOJMYECKOE BBIIOJHEHHWE CTyJACHTaMH  HEOOJIbLION
CaMOCTOSITENIbHOM pabOThI B ayAUTOPUH IS IPOBEPKU YCBOCHHUS U3JI0KEHHOTO0 MaTepHara.

[IperonaBaTenb, BEOYUIMH MPAKTUYECKHE 3aHATHS, JOJDKEH COIJIACOBBIBATH Y4EOHO-
TEMaTUYECKH IJ1aH 3aHSATHH ¢ JIEKTOPOM, UCIIOJIb30BaTh €AUHYIO CUCTEMY 0003HAUYECHUH.

[IpenoaBaTemnto cieayeT JOOMBaThC CUCTEMAaTHYECKON HETIPEPBIBHOM pabOThI CTYICHTOB B
TE€YEHHE CEMEeCTpa, He0OXOAMMO BBISBIISATH CUIILHBIX CTY/IEHTOB U IIPHUBJIEKATh UX K HAy4YHOI padoTe,
K Y4acCTHUIO B Pa3HOr'0 poJia OJMMIINA/aX U KOHKYpCax.

CTyaeHT A0JKEH OLyIIAaTh 3aMHTEPECOBAHHOCTD IIPENOJABATENS B JOCTHKEHUU KOHEYHOTO
pe3yJbTara: B IPHOOPETEHNU 00YyJaIOUIMMHCS IIPOYHBIX 3HAHUH, YMEHUH 1 BIIQJICHUST HAKOTUICHHOU
uH(popMalrel s pemeHus 3a1a4d B IpohecCHOHATbHON AeSITENbHOCTH.

6.1.1. O0pa3oBaTesbHbIE TEXHOJIOTHHU

Bo3MoxHO mpoBeneHHE 3aHATUN M aTTecTalluii B JUCTAHIMOHHOM ¢opMmaTe ¢ MPUMEHEHUEM
CUCTEMBbl JUCTaHIMOHHOro o0yueHus yHusepcutera (CIO-LMS) Ha ocHoBe pa3paboTaHHBIX
kadenpoit «MaremaTuka» 3JIEKTPOHHBIX 00pa3oBaTenbHbIX pecypcoB (DOP) (cMm. m.4.4).

[Topsimox mpoBeneHust pabOT B TUCTAHIMOHHOM (opMare YCTaHABIUBACTCS OTACIHHBIMHU
pacrnopsHDKeHUSMHU ITPOPEKTOpa Mo yueOHOU paboTe U/l LIEHTPOM y4eOHO-METOINYeCKOi paboThlI.

6.2. MeToanueckne yKazaHus 1Jjisi 00y4al0IIMXCsl 0 OCBOEHUIO
AUCHUNTHHBI

Pa3nes: 31eMeHTBI THHEHHOM aaredpnl

Matpuusl u onpeaeaurtean. [Ipexae Bcero, CTyIeHT JOMKEH MOHATH, YTO MaTPUIIA — 3TO
Tabnuia yrcesn (mpuueM 3Ta TabJIuia MOXKET UMETh OJJMHAKOBOE YHMCIIO CTPOK U CTOJIOIIOB, & MOXKET
OBITH U IPSMOYTOJILHOM ), @ OTIPEAETUTENb- 3TO YUCIIO, 3aITUChIBAEMOE B BUJIE KBAJPAaTHOMN TaONIHUIIbI,
TO €CTh ONPEACIUTEIH CYIECTBYIOT TOJIBKO Y KBaJPAaTHBIX MaTPHIL.

Crnenyet oOpatuth 0ocob00e BHUMaHHE Ha OMEPALNI0 YMHOKEHHUS MPSMOYTOJIBHBIX MaTPUIL U
IIOHATH, KaKHUM HOJ'IyLIaeTCSI HOpr)IOK ManI/IIH)I — HpOI/ISBCILCHI/Iﬂ. OCO6€HHOCTB ManI/III TAKXE

COCTOMT B TOM, 4TO TPOHM3BEICHHE MATpHIl HE IepecTaHoBouHo, To ecth AB # BA Cnenmyer
00s13aTeNIbHO YOEIUTHCS B 3TOM, PEIIMB COOTBETCTBYIOIINE 33/1a4H.

BaxxupiM sBnsercss moHsThe oOpaTHOM MaTpullbl. Hajgo 3HaTh ycnoBHe CyIIecTBOBaHUS
0o0paTHOW MaTpHIlbl MU AITOPUTM ee nocTpoeHus. Ilocie ee BbIUMCIEHUS 11€TI€CO00pa3HO JIeNlaTh

IIPOBEPKY TNPABUIBHOCTU PELIEHUS, BBIIIOJHUB OIEPALMI0 YMHOKEHUS AA=E (moskHa
MOJIyYUThCS €AMHUYHAS MaTpUIIA)

[Ipu m3ydeHuu onpenenuTened HaJ0 YETKO YCBOUTH IMOHATUS MHHOpA, aaredpandeckoro
JIOTIOJIHEHNs, 3HATh MHOTOYWCJIEHHBIE CBOWCTBA omnpenenurtens. J[asd OCBOEGHHMS TEXHUKH
BBIYUCIICHUS] ONpeAeuTeNe 1enecoodpa3Ho, BHIOPaB IMPOU3BOJIBHBIA ONPENEIUTENb BbIIIE
TPETHETO MOPSIIKA, PACKPBITH €r0 PA3IMYHBIMU CIIOCOOAMHU, IPUMEHSIS Pa3JIOKEHHE U TI0 CTPOKaM U
no crosnbnam. OOpatuTe BHUMaHUE, KAKHE CTPOKH (CTONOLBI) MpEANOUTUTEIbHEEe BBIOMpPATh IS
PACKPBITHS OIIPECTUTENS, YTOOBI YIIPOCTUTH €ro BerunciaeHue. OcooeHHO 3G (HEeKTUBHO BHIYUCIICHHE
OTIpeNIeNIUTENS C TOMOIIBIO 3JIEMEHTAPHBIX MPeoOpa3oBaHUM, MPUBOAALIMX €r0 K TPEYroJIbHOMY
BUTTY.

IIpu n3ydeHun pemeHuit cucteM JMHEHHbIX anredpanyeckux ypaHenuit (CJIAY) obparute
BHHUMAaHUE, MPEXKIE BCEro, Ha MOHATHE PELICHHUs CUCTEMBI U YCIOBMS CyLIECTBOBAHUS PEIICHUHN B
3aBUCUMOCTH OT COOTHOILIEHUS MEKY PAaHI'OM MaTpUIIbl, PAHTOM PacIIMPEHHON MaTpPHULIbI CUCTEMBI
U YMCJIOM HEU3BECTHBIX M ypaBHeHuH. OOpaTuTe BHUMaHHME Ha YCIOBMs MPUMEHEHUs (hopMyi
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Kpamepa u wmeroma oOpartHoi Marpuilel. BHuUMaTenpHO pazOepuTe TPUMEPHI PEIICHUS
NPOM3BOJILHBIX CUCTEM JIMHEHHBIX anreOpanyeckux ypaBHeHHH Mmeronom [aycca (BBemeHue
0a3MCHBIX U CBOOOIHBIX TIEPEMECHHBIX ).

Pa3jien: DieMeHTHI BEKTOPHOU aiaredpbl

[Ipu u3yuyeHuu naHHOU TeMbl OOpaTUTEe BHUMAHKUE HA JIMHEHHbIC ONEpallii HaJl BEKTOPaMH,
Ha TTOHATHSI JIMHEHHOW HE3aBUCUMOCTHU M JIMHEHHOW 3aBUCUMOCTH BEKTOPOB, Ha (yHIaMEHTAIbHOE
noHsiTue 0a3uca BEKTOPHOIO MPOCTpaHCTBA (M OPTOHOPMHUPOBAHHOTO 0a3uca), Ha paslioKeHHE
BEKTOpA 110 0azucy.

3HaTh ONpeleJIeHUE, TEOMETPUUYECKUE CBOMCTBA CKASIPHOIO, BEKTOPHOIO U CMEIIAHHOI'O
MIPOU3BEICHUS BEKTOPOB, (DOPMYJIBI JIJIsi X BBIYHUCICHHS B BEKTOPHON M B KOOpIWHATHOW (hopMme.
OO0s3aTenbHO 3HaTh U YMETh MPOBEPSTH YCIOBHUS OPTOTOHAIBHOCTH, KOJUIMHEAPHOCTH U
KOMILIAHAPHOCTH BEKTOPOB.

Pa3jnesn: koMILJIEKCHBIE YHCJIA H MHOTOYJIEHBI

B osrom pasnmene, mpexnae BCero, HaJAO IOHATb, YTO KOMILIEKCHOE YHCIIO SBWIOCH
pacliupeHreM TOHATUSL JCHCTBUTENbHBIX YHUCEN, 3HAaTh OMNpeleieHue W Tpu (HOpMbI 3amucu
KOMIIJIEKCHOT'O yuciaa (anreOpandecKkyto, TPUTOHOMETPUYECKYI0 U  TI0Ka3aTeNbHYIO),
F€OMETPUUYECKYI0 MHTEPIPETALMI0 KOMIUIEKCHOTO YHMCJIAa M B3aUMHO-OJJHO3HAYHOE COOTBETCTBUE
MEXJly MHOXECTBOM KOMIIJIEKCHBIX YHCET M MHOXXECTBOM TOUYEK KOMIUIEKCHOW IMJIOCKOCTH. 3HATh
bopmyiy Diinepa. KoMIekcHbIe uncia MOKHO H300pakaTh C TOMOIIIBbIO BEKTOPOB Ha KOMILIEKCHOMN
miockocTH. [loaToMy onepanuu Cl0KEeHUs U BBIMUTAHUS KOMIUIEKCHBIX YHCENI MOTYT OBITh CBEICHBI
K OIlepalusiM CIOKEHUS U BBIYUTAHUS COOTBETCTBYIOLIUX BEKTOPOB.

Hamo 3Hath W yMeTh BBINOJHATH ONEPAlMM YMHOXKEHHUS, [I€JICHUS, BO3BEACHHUS B
MOJIOKUTEIBHYIO CTENEHb KOMILIEKCHBIX YHCEN, 3allMCaHHBIX B TPUTOHOMETpHYECKOW ¢opme,
W3BJICYCHHS KOPHS N-OM CTENIEHH W3 KOMIUIEKCHOTO YHCIIA.

Cnenyer oOpaTuTh BHHMMaHHE Ha TO, YTO MHOKECTBO KOMIUIEKCHBIX YHCEN SBIISETCS
3aMKHYTBIM, TO €CTb JIH00ast anredpandeckas onepanus HaJl KOMIUIEKCHBIMH YHCIIaMHU HE BBIBOJUT 32
npeJiebl 001acTH KOMIUIEKCHBIX YHCEIL.

Hano 3nath paznuyHble BUABI Pa3IoKEHUsI MHOIOYIEHA HA MHOXKUTEIM JUIsl CIIy4aeB, KOrja
CpeIu KOpHEH MHOro4ieHa MOTYT OBbITh KpaTHbIe, KOMIUIEKCHbIE KOPHH. JTH CBeIEHHUs OyayT
HCIIOJIH30BATHCS, HAIIPUMED, B HHTETPATHHOM UCYUCIICHUH TIPU BBIUUCIICHUN UHTETPAJIOB OT IPOOHO-
paroHaIbHBIX (GYHKIWHN, IPH PEIICHUN JTUHEHHBIX OJTHOPOAHBIX Au(depeHIInaIbHbIX YpaBHEHUN
N-TO TOPAJIKA C MOCTOSTHHBIMU KO3 DUITEHTaMHU.

Pa3znen: AHaauTn4yeckas reoMeTpus

IIpn WM3ydYeHMHM aHAJIUTHUYECKOM T'€OMETPUHU CIIEIYET, IPEXKAE BCEro, IOHATh, YTO €€ 3ajadeu
SBIISIETCS U3YUYECHHUE TE€OMETPUUECKUX OOBEKTOB MPU MOMOIIM aHATUTHUYECKUX METOAOB aireOpsl U
MaTE€MaTU4YeCcKoro aHaiau3a. B OCHOBE Takoro mnoaxoaa JEXHUT METOJ KOOpPAWHAT, BIIEPBBIC
cuctemaruuecku npumeHeHHbIH P. JlekapTom. OCHOBHBIE TOHATHUS T€OMETPUHU (TOUKa, MpsMas,
MJIOCKOCTH) SIBIISIFOTCSI HEOMPEIEIAEMbIMHU, U ISl UX OMHCAHUS MPUMEHSAETCS aKCHOMATHYECKHUMA
METO/1, TO3BOJISIONINNA YCTAHOBUTH B3aUMHO OJJHO3HAYHOE COOTBETCTBUE MEK/Ty MHOXKECTBOM TOYEK
MIPSIMOI 1 MHOKECTBOM JIEHCTBUTEILHBIX YMCET M, TAKUM 00pa3oM, BBECTH CUCTEMY KOOPIUHAT.
Hano yetko ycBouTh paznuyHbie (GOpPMBI ypaBHEHUH TPSIMON U TUIOCKOCTH YMETh MEPEXOIUTh OT
021HOI (hopMBI K Apyroil. CiaemryeT OCMBICIUTD U YCIIEHTHO MPUMEHSTH PEIIEHUS KJIIaCCUYECKHUX 3a7a4
AHAJIUTUYECKON T€OMETPUHU O B3aMMHOM PACTIOJIO0KEHUHU MPSAMBIX U IJIOCKOCTEN, YMETh ONPENEIsATh
YTJIBI M PACCTOSTHUS MEXKTY Pa3IMYHBIMU T€OMETPUIECKUMU 00 bEKTaMHU.

OTMeTHM B 3aKJIIOUYEHHE, YTO YCIEIIHOE W3Y4YeHHE MUCIHILTUHBI «JIuHeitHas anreGpay,
npuoOpeTeHne HEeOOXOJAMMBIX KOMIIETCHIIMM, YMEHWW W HaBBIKOB BIIQJICHHS MaTeMaTHYCCKUM
anmapaTtoM TpeOyeT OT CTYACHTOB OOJBIION caMOCTOSATENbHON paboThl. OOpaTuTe BHUMAHHUE, YTO
KOJIMYECTBO YacOB, OTBOAMMBIX Ha CAMOCTOSITENIbHYIO pabOTy B COOTBETCTBUH C yUE€OHBIM IJIAHOM,
0OJIBIIIE YKCIIa 9YaCOB, OTBOJAMMBIX HA BCE BUABI Ay TUTOPHBIX 3aHSATHH.

7. ®oHI OLICHOYHBIX CPEACTB
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7.1. MeToabl KOHTPOJIS U OLIEHUBAHUSA Pe3yJbTATOB 00y4YeHUS

,Z[JISI KOHTPOJIA YCHEBACMOCTH W Ka4YCCTBa OCBOCHHUA JUCHHUIIIMHBI HaCTOHIHefI HpOFpaMMOﬁ

IIPEAYCMOTPEHBI CIEAYIOIINE BUABI KOHTPOJIA:

- KOHTPOJIb TEKYIIEH yCIIeBaeMOCTH (TEKYIIHI KOHTPOJIb);

- IIPOMEKYTOYHAsl aTTeCcTalMs (9K3aMEH).

HaumeHnoBanue
KOHTPOJIS
pe3yabTaTOB
0o0yueHus

Bun xouTpons
pe3yIbTaTOB
oOydeHus

Ne /1

Kpatkas xapakrepucTrka KOHTPOJIs
PE3yJIBTaTOB O0yUYEHUS

PacuetHo-
1 rpaduueckas
pabora

Tekymmit

OO0yuarommiics B TEUCHHUE ceMecTpa
CaMOCTOSITENIbHO BBINIOJIHSET P PacueTHo-
rpaduyeckux pabor mo Teme pazgena. llpu
IIPOBEPKE IPENoAaBaTelib OLIEHUBAET KaYECTBO
odopMIIeHHUSI, TPABIIIBHOCTH PACUYETOB.

) KoHntposbnas

pabora Texymyid

Pewmenne KOHTPOJIBHOU padoTsI
OCYILECTBIIICTCSI HAa  IOCJIEAHEM  3aHATUH
uzydaemoro paszena. KonTponbsHast pabota
BBITIOJHAETCS UHJUBUAYaTbHO KaXKAbIM
crtyaeHToM. Ilpu mpoBepke mpenojaBaTelib
OLICHUBACT IMPABUWIBHOCTh  IPOU3BEIEHHBIX
pacyeTos.

3 Tect Tekymmit

TectupoBaHnue mPOBOAMTCS HA IOCIEIHEM
3aHATUM H3y4aeMOM TeMbl. TecTupoBaHue
OCyLIEeCTBIsI€TCS,  JIMOO  MpU  TOMOIIU
KOMIIbIOTEPHOM CUCTEMBI TECTUPOBAHUS, THOO C
UCIIOJIb30BAaHUEM BBIIAHHBIX TECT-3aJaHUM Ha
OyMaXHOM HocuTene. B pamkax TecTupoBaHuUs
IIPOBEPSAETCS 3HAHUE TEOPETUUECKOM Oa3bl.

4 OK3aMeH IIpomekyTOUHBIN

[IpomexyTouHas arTectanus OOy4arolmMXcs B
dbopMe 3K3aMeHa MPOBOAUTCA MO pe3yJsibTaTam
BBITIOJTHEHUSI BCEX BUAOB Y4eOHOl padoThI,
MPEeyCMOTPEHHBIX YU€OHBIM IJIAHOM O JaHHOU
MUCLUUIUIMHE, TNPUA  OTOM  YUUTHIBAIOTCSA
pe3yJIbTaThl TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTHU
B TeueHue cemecrpa. OIlleHKa  CTENEHHU
JOCTIDKEHHUST  OOYyYarolMMHCS — TUTAHUPYEMBIX
pe3ysnbTaToB  OOy4YeHHs] [0  JIUCHUIUIMHE
MIPOBOAMTCS MPEIOaBaTeIeM, BEAYIIIUM 3aHATUS
[0 JWCUUIUIMHE METOJIOM JKCIEPTHOM OLIEHKH.
[lo wuroram mnpoMeXyTOYHOW aTTECTaluu IO
JTUCIUIUIMHE BBICTABJISETCS OLEHKA «OTIUYHOM,
«XOPpOILIOY, «YIOBIIETBOPUTEIHHO» WIH
«HEYJIOBJIETBOPUTEIHLHO.

7.2.

IIkana U KPUTEPUH OLIEHUBAHUS Pe3yJILTATOB 00yYeHUsI

[Toka3zareneM OLIGHUBaHHS KOMIICTCHIIMA Ha pPa3IUYHBIX dTamax HUX (HOPMUPOBAHHS SBISICTCS
JOCTIKCHHE 00yYarOIIMMHUCS TUTAHUPYEMBIX PE3yIbTaTOB O0YUECHHMsI TI0 TUCITUTIIMHE (MOIYJIIIO).
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Kpurtepuu onenuBanus

IToxa3zarenan
HeynoBieTBopuTeIbHO | Y/I0BJIETBOPUTEILHO Xopomo OT1au4Ho
3HATD: OO0yuaromuiicst OOyuarommiics Ob6yuaromuii | OOy4varonu
JEMOHCTPHUPYET TMOJIHOE | JIEMOHCTPUPYET csA fics
TCOPETUICCKHUC | oreyreTBHE MM HEIOIHOE JEMOHCTPHPY | JEMOHCTPH
OCHOBBI HEJIOCTATOYHOE COOTBETCTBHE eT YaCTHYHOE | pyeT
JMHCUHON COOTBETCTBHE CJeyIOIMX 3HAHUH: | COOTBETCTBM | HOJIHOE
amedpel 1 | ¢renviomx SHAHML: e COOTBETCTB
AHAIIMTUYECKON TEOPETHYCCKHE CleyIomMX | He
TCOMETPHH, TEOPCTHYECKHE OCHOBEI OCHOBBI JIMHEHHOU SHAHIL: CoteTyromH
KOMIUIEKCHBIE | JIMHEHHOM anreu6pm u areOpbl 1 5 X 3HAHMIA
qHpcIa. AHAIIMTUYECKON AHAIIMTUYECKON TEOPETUYECK
TCOMETPHH, TCOMETPHH, 1€ OCHOBBI TEOpeTHYEC
KOMILJIEKCHBIE YHCIIA. KOMIUIEKCHBIE YHACIIA. | JTUHEHHOU KHE OCHOBBI
anreOpsl U JTUHEHHOMN
AQHAJIMTHYCCK | ajareOpbl U
oH aHAIIUTHYEC
T€OMETPHH, KOM
KOMILIEKCHBI | TEOMETPHH,
€ yucia. KOMIIJIEKCH
pI€ YHCIIa.
Homyckatorc
P CBo06ogHO
HE3HAYUTEIIb | OMEpPHUPYET
HbIC OITMOKHU, | MPUOOPETEH
HETOYHOCTH, | HBIMH
3aTPyJAHCHUS | 3HAHUSMH.
npu
AHAIUTUYECK
1504
OTepalusX.
yMeThb: OO6yuatrouuiica He ymeeT | OOyuaromuiics OOyuatommii | OOyuaromu
WJIM B HEJOCTATOYHOM JIEMOHCTPHUPYET csA fics
PeLIATb 3alIa91 | creneny ymeer: HETOJIHOE JIEMOHCTPHUPY | A€MOHCTPH
1 yIpaXHCHAS COOTBETCTBUE €T YaCTUYHOE | pyeT
UCTIOIB3 YA peniaTh 3anain u CJIEIYIOIMX YMEHUM: | COOTBETCTBH | MOIHOE
OCHOBHEIE YIpaKHEHUS HCITOIB3YS e COOTBETCTR
METO/IBI, OCHOBHBIE METO/IbI, pemath 3a1auu u CleyonmxX | He
W3yYCHHBIC B H3YHUCHHBIC B Kypce yIpasKHEHHUSI yMEHHiT: CoteTyromH
Kypce JIMHENHON a.nrev6pe U HCIIOJIb3YsT OCHOBHBIE X YMeHHii:
JIMHENHOMI AHAJIUTUYECKOMN METO/IbI, U3yYEeHHBIC B | pEIaTh
anredpe u TCOMETPHH; Kypce JIMHEHHOH 3a7a4M U pemarhb
AQHAJTUTHYECKOW | ONEPUPOBATh C ainredpe u yIpaKHEHUS | 33]au U
T€OMETPHH, KOMILJIEKCHBIMU AHAIUTUYECKOM HCTIOJB3YS yIpakKHEHH
OMEPHUPOBATH C | YUCIIAMH. T€OMETPHH, OCHOBHEIE A
KOMIIJIEKCHBIMU OTIEPHPOBATH C METOJIBL, UCTIONB3YS
YUCIIAMH. KOMILJIEKCHBIMU W3YyYCHHBIC B | OCHOBHbBIC
YUCIIAMH. Kypce METOJIBL,
Jonyckatores JIMHENHON H3y4YEHHBIE
3HAYUTEIbHBIE ainreOpe u B Kypce
OLITHOKH, TIPOSIBIIICTCS | aHAJIUTUYECK | JTMHEUHOU
HEJIOCTATOYHOCTh o anredpe u
YMEHHH, 110 PATY TCOMETPHH; aHAJTUTHYEC
IIOKa3aTeei, OIEpPUPOBATh | KOU
00yYaroIuics c reOMETPUH,
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UCIIBITHIBAET KOMIUIEKCHBI | ONEPUPOBAT
3HAYUTEIbHbIC MU YUCIIaMH. | b C
3aTpyAHEHUS IPU Ymenus KOMILJICKCH
OIIepUPOBAHUU OCBOEHBI, HO | BIMHU
YMEHUSAMH NIPH UX JIOITyCKAIOTCA | YMCIaMHU.
nepeHoce Ha HOBBIE He3zHauutenb | CBOOOAHO
CUTYaIHH. HBIE OIIMOKH, | OTIEpHPYET

HETOYHOCTH, | IpuoOpeTeH
3aTpyAHEHUS | HBIMU
npu YMEHUSIMH,
aQHAJTUTHYECK | IPUMEHSET
ux uX B
onepauusx, CUTYyalMsX
nepeHoce HIOBBIILICHH
YMEHUH Ha on
HOBBIE, CJIO’KHOCTH.
HECTaH/IapTH
bIe
CHUTYAIHH.

BJIa/1€Th: OObyuaronuiics He | OOyyaromuiics B OO6yuatommii | OOyuaromu

BJIaJI€eT WIn B | HEJJOCTAaTOYHOM Csl YaCTUYHO | Hcs B

HaBbIKaMH HEJOCTATOYHOU CTEIEeHU | CTEIICHH BJIACeT: BJIAJICCT: TIOJTHOM

HPAMCHCHH BJIaJceT oObeme

JTMHEHHOU HaBBIKAMHU HaBBbIKAMHU BIIANECT

anreOpsl 1 HaBBIKAMU NIPUMEHEHHUSI | TIPUMECHEHUS pUMEHEHHUS

aQHAJIMTUYECKON | JTMHEWHOU anreOpsl U JVMHENHOMN anreOppl U | JIMHEHHOU HaBbIKAMU

IeOMETPHH K aHAJTMTUYECKON aHAJIMTUYECKON ayreOpsl U IPUMEHEHU

€CTECTBEHHOHAa | '€OMETpPUH K reOMETPHH K aHAJIMTUYECK | 5 TUHEHHOM

YYHBIM €CTeCTBEHHOHAYYHBIM €CTeCTBEHHOHAYYHBIM | OH anreOpsl 1

(puznyeckum u | (puznyecKkuM u (puznueckum u TEOMETPUH K | AaHAIUTHYEC

TEXHUYECKMM) | TEXHHYECKUM) 3aJlauaM. | TEXHUYECKUM) €CTECTBEHHO | KOii

3ajjauam. 3aJayam. Hay4YHbIM reoOMeTpHH
OO6yuaromuiicst (puznueckum | K
WCTIBITBIBACT u €CTEeCTBEHH
3HAYUTENbHbIE TEXHUYECKUM | OHAyYHBIM
3aTpyAHEHUS MpH ) 3aJ1a4am. (pusnuecku
MPUMEHEHUN HaBBIKOB M H
B HOBBIX CHUTYAIHSIX. Hasbiku TEXHUYIECKH

OCBOGHBI, HO | \1y 3a iayany,
JIOMYCKATCA | Cpo601HO
HE3HAUATENb | 1y repger
HbIE OLTHOKH, MOy YeHHbI
HETOYHOCTH, | o HARLIKH B
3ATPYIAHERHS | cyryarysx
Tipu MTOBBIIIICHH
AHAIUTHIECK | oo

ux CJIOKHOCTH.
oTepanusx,

nepeHoce

YMEHUH Ha

HOBBIE,

HECTaHIapTH

ble

CUTYaIHH.

IIkaja oueHMBaHUS TEKYLIEr0 KOHTPOJIA.
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HanmeHnoBaHuEe KOHTPOJIS
PE3yJIbTaTOB O0yUYCHUS

[Ixana oneHuBaHusd

Onucanue

PacuerHo-Tpaduueckas padora

OtimuHo - Pabora cnana B
CPOK, pacyeTHasi 1
rpaduyeckas 4actu
BBITIOJTHEHBI BEPHO, JTN0O
HMEIOTCS HEIOYETHI, HE
BIIMSIONINEC HAa KOHCUHBIN
pe3yibTar.

Xopouio - pacyeTHas 4acTh
BBHITIOJTHEHA BEPHO, B
rpaduyecKoil YacTH ecTh
3aMC€yaHuAa

Y 10BIIETBOPUTENBHO - B
pacyeTHOM YacTH €CTh
3aMEYaHMsl, METOJ
BBITIOJTHEHUS TpadudecKon
4acTH BbIOpaH BEPHBIN

HeynoBieTBOpuTeNbHO - B
pacueTHo U rpaduyecKoit
4acTsAX eCTh rpyoble
3aMeyYaHusl.

3amanue Ha PI'P Brimaercs Ha
MIEPBOM 3aHITHHU
COOTBETCTBYIOIIETO pa3jena
JUCLHUILIMHGBI U CIAETCS 110
OKOHYAHHUH M3yYCHHS
COOTBETCTBYIOIIETO pa3jena
mucuuniniel. PIT'P 1oimkHBI
OBITH BBLIMIOJHEHBI 1

0 OpMJIICHBI B COOTBETCTBHU C
TpeOOBAaHUSMU METOAMYECKHUX
yKa3aHui Kadenpol.

KonTponbhas padota

OtinuHo - PaboTta BEICOKOTO
Ka4yecTBa, YPOBEHb
BBIITOJIHCHUSI OTBCYACT BCEM
TpeOOBaHUAM, TEOPETUUECKOE
CoJiepKaHue Kypca OCBOCHO
MOJIHOCTBIO, 0€3 MPoOesoB,

HE00X0/IMMbI€ MPAKTUYECKUE
HaBBIKH Pa0OTHI C OCBOCHHBIM
MaTtepuagoM chOpMHUPOBaHBI,
BCE IIPEyCMOTPEHHBIE
porpamMmoil ooydeHus
y4eOHbIE 3aJIaHHsI BBITIOTHEHBI,
060 HEKOTOPKIC U3
BBINOJIHEHHBIX 3aJaHUN
coJiepKaT He3HAuYUTeIbHbIe
OIMOKHU

Xopomuio - YpoBeHb
BBITTOJIHEHU L pa6OTI)I OTBEYACT
OOJIBIITMHCTBY OCHOBHBIX
TpeOOBaHU, TeOpeTUYECKOe
coJiepKaHne Kypca OCBOSHO
Y4aCTUYHO, HO MPOOeIIbl He
HOCAT CYIIECTBEHHOTO
XapakTepa, He00X0AUMbIe
IMPAKTUYCCKHUE HABBIKU pa6OTBI
C OCBOEHHBIM MaTepHajoM B
OCHOBHOM C(hOpMHPOBAHBI,

3amuTa TeMbI BKI0YacT
pelIeHNe 3a7a4 B Ay JUTOPUH B
TE€YEHUE OJTHOM Napsl U
MIPOXOAUT MOCIE U3YUECHUS
COOTBETCTBYIOILIETO

paznena. buneTsl cocTosT U3
BOIIPOCOB, MTO3BOJISIOIINX
OLIEHUTH COPMUPOBAHHOCTD
KoMmereHnuii. Ha oTBeTHI
otBoamTcd 1,5 4aca.
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HEKOTOPBIC BUJIBI 3aJIAHUH
BBIIIOJIHEHBI C OLIIMOKAMMU.

Y 10BIETBOPUTEIIBHO -
Teopernueckoe coaepxaHue
Kypca OCBOCHO YaCTUYHO,
HE0OXOIUMBIE MTPAKTUUECKHE
HaBBIKH PaOOTHI HE
c(hOpMHUPOBAHBI, OOJILITUHCTBO
MIPEeIyCMOTPEHHBIX
MPOrpamMMoOi 3aIaHUM He
BBITIOJIHEHO; TTPU
JIONIOJTHUTEIbHOM
CaMOCTOSITeNIbHOM paboTe Hal
MaTepUajIoM Kypca BOZMOKHO
TOBBIIICHUE KaYeCTBa
BBITIOJTHEHUS yUEeOHBIX
3aIaHUM.

HeynoBneTBopUTensHO -
Teopetuueckoe copepxaHue
Kypca He OCBOEHO,
HEO0XOIMMBIEC IPAKTUIECKHE
HaBBIKU Pa0OTHI HE
c(hopMUPOBAHBKI,
PEyCMOTPEHHBIC
IIpOTrpaMMOM 3aJJaHUs HE
BBITIOJTHEHBI

TectupoBanue 1o MpoIEHHON
TeEME

Tect conepxut 20 3amaHui,
MIPaBUIIbHBIN OTBET Ha 1
3aJJaHle COOTBETCTBYET 1
6aiy. Bpems tectupoBanus -
30 munyT. CTyneHTy
MIPEJOCTABIISAETCS IBE MOMBITKU
U1 IPOXO’KICHUS TeCTa.
MakcumanbHas OLIEHKa 3a TeCT
- 20 6annos. TecT cuutaercs
YCIIEIIHO NMPONUJICHHBIM, €CITH
CTyZeHT jan He meHee 60%
MIpaBWJIbHBIX OTBETOB (HalOpai
He MeHee 12 6anoB).

TecTtupoBanue
OCyIIECTBIsETCS, TNO0 pU
IIOMOIIY KOMITBIOTEPHON
CUCTEMBI TECTUPOBAHMUSL, TUOO0
C MCIOJIb30BAaHUEM BBIJJAHHBIX
TeCT-33JJaHUi Ha OyMaKHOM
HocuTele. Bpems
tectupoBanus 30 MuH. 3aTem
OCYILECTBIISIETCS TPOBEPKA
TECTa K3aMEHATOPOM U
BBICTABJISIETCS OLIEHKA
COIIACHO METO/IUKE
BBICTABJICHUS OLICHKH.

Ikana oueHUBAHUS IPOMEKYTOYHOM ATTECTALMHU: IK3AMEH.

Ikama oneHUBaHusg

Onucanue

OTJIINYHO

BrinonHeHs! Bce BUBI Y4eOHOH paOOThI, MPeyCMOTPEHHBIE YIEOHBIM
maHoM. CTyZIeHT JEeMOHCTPHPYET COOTBETCTBUE 3HAHWW, YMEHHI,
HaBBIKOB TPUBEJCHHBIM B Ta0NHWIAX I[OKAa3aTesiM, OIEPUPYET
MPUOOPETEHHBIMU 3HAHUSAMH, YMEHUSIMH, HABBIKAMH, TIPUMEHSIET UX B
CUTyalMsAX IOBBIIIEHHOW CJIOKHOCTH, HE HUCIBITBIBAET 3aTPyIHEHUN
IIPU AHAJIUTHYECKUX OINEpanusix, NEPeHOCEe 3HAHUM W yMEHUM Ha
HOBBIE, HECTAH/IAPTHBIE CUTYaLlUH.
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Xoporo

BrimonHeHs! Bce BUIBI yUeOHOM pabOTHI, TPEAYCMOTPEHHBIE YUEOHBIM
miaHoM. CTyJEHT JIEMOHCTPUPYET YaCTUYHOE COOTBETCTBUE 3HAHUM,
YMEHHH, HAaBBIKOB MTPUBEICHHBIM B TA0IUIAX MOKA3aTEIsIM, ONIEPUPYET
npUOOPETEHHBIMU 3HAHUSIMH, YMCHHUSIMHU, HABBIKAMU, TPUMEHSIET UX B
CUTyallWsIX TIOBBIIIEHHON clokHOCTH. [Ipu 3TOM MOTryT OBITH
J0IMyHICHbI HC3HAYUTCIIbHLIC OH_II/I6KI/I, HCTOYHOCTH, 3aTPyAHCHUS IIPU
AHAIIUTUYCCKUX OIlCpanugax, MEPCHOCE 3HAHUU U YMCHI/II>'I Ha HOBBIC,
HECTaHJIAPTHBIC CUTYAIUH.

Y 10BJIIETBOPUTEIILHO

Brinonuens! Bce BUIbI y4eOHOM pabOThI, MPEIyCMOTPEHHBIE YUEOHBIM
wiaHoM. CTyAEHT NEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHMIA,
YMEHHI, HaBBHIKOB TIPUBEJICHHBIM B TaOMUIaX I[OKA3aTessM,
JIOMYCKAIOTCSI 3HAYUTEIbHBIC OIIUOKH, TIPOSBIAECTCS OTCYTCTBHE
3HAHUU, YMEHH, HABBIKOB I10 Py IMOKa3aTenei, CTyIeHT UCTIbIThIBACT
3HAYUTENIbHbIE 3aTPyAHEHUs TpU ONEPUPOBAHUM 3HAHUSIMU U
YMEHUSAMH MPU UX TIEPEHOCE HA HOBBIE CUTYAIUH.

Hey,Z[OBJ'IeTBOpI/ITeJ'IBHO

He Boimomnen oauH wid Ooiee BHIOB y4eOHOW  padoOTHI,
MPEeIyCMOTPEHHBIX Y4eOHBIM TuUTaHOM. CTyIEeHT JIeMOHCTPHPYET
MOJIHOE OTCYTCTBHE WJIM HEIOCTATOYHOE COOTBETCTBUEC 3HAHHIA,
YMEHHH, HaBBIKOB TIPUBEJCHHBIM B TabmUIax IMOKa3aTessMm,
JOTYCKAIOTCS 3HAUUTENbHBIE OIIMOKH, TPOSBISETCS OTCYTCTBHE
3HaHWM, YMEHMI, HABBIKOB 110 psAy IOKAa3aTelIel, CTyJIEHT HE MOXKET
OTIEpUPOBATh 3HAHWUSAMHU W yYMCHHSMH IPH HX TIEPEHOCE HAa HOBBIC
CUTYaIIUH.

7.3. OueHo4HblIe cpeAcTBa

7.3.1 Tekymmii KOHTPOJIb

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

PI'P Nel, wacmo 1

-1
A=| 1
4

3aganue Nel. J[aHbl MaTpUIIBI u
. 2 T
Buimonuuts neiicreus: A +8B°

3azanue No2. [Ipo1oKuTh JaHHOE MATPUYHOE PABEHCTBO

(2A+3B)* —44° —6A4B =l

U TIPOBEPUTH €r0 Ul MaTpull 4 U B 13 IepBOro 3a1aHusl.
3asanue Ne3. Beryuciuth onpeenuTenb IByMs ClIoco0aMu: pa3iokKeHHEM I10 IIEPBOI CTPOKE U
pa3IokKEHUEM IO TIEPBOMY CTOJIOLLY.

1 0 -1 2
02 1 -1
I 1 -1 1
I 1 -2 1
3amanue Ne4. J{ns qaHHOM MaTpuUIlbl HAaWTH oOpaTHYr0 MaTpuIly. CrenaTs TPOBEPKY.
1 0 2
1 1 0
-1 2 3

3aganue NoS. PemuTh MaTpU4HOE ypaBHEHUE AXB=C (naittu X). Cnenatb IpoOBEPKY.
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3aznanue Ne6. Haiitu panr maTpusl.

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

3 -8 2 6 20

PI'P Nel, 3a0anus no pewienuro cucmem JTUHEHHBIX A12e0pauyecKux ypaeHeHuil
3ananue Nel. Pemuts cucremy meronoM Kpamepa. Crnenatb mpoBepky.

X, +4x, —x;=-2

2x, +2x,+3x, =7

3x,+6x, —2x; =1

3aznanue No2. Pemuts cucremy u3 Nel metogoM oOpaTHON MaTpHULIbI.
3aganue Ned. Pemuts cucremy u3 Nel meronom Iaycca.
3aganue No4. PemnTh HEOTHOPOHYIO cucTeMy MeToioM ['aycca. Halitu oOiee pemienue u
Y4aCTHOE pelICHHE.
X +x, +2x;+3x, =5
3x,+2x, —4x;, - 2x, =1
Sx, +4x, + 4x,=11
3aganue NoS. Pemuth oHOpOHYIO cucteMy mMeTosioM ["aycca. Haiitu obmiee pemenne u OCP.
2x, +6x, —9x; = 9x, =0
4x, —5x,+x,=0
3x,4+3x, = Tx;—4x,=0
X, —3x, 4+ 2x;, +5x, =0

PI'P Nel, wacmo 2

1 P Opa3yroT 6a3uc B MPOCTPAHCTBE U PA3IIOKHUTh

3ananue Nel. [lokasarb, YTO BEKTOpPHI " 0
2),n=(2,0,3), p=(-2,-11),a=(5-4,13).

m
m=(1,-1,

BekTop ¢ 1o 3TOMY Oasucy:

= 7 _
3ananue Ne2. Jlanbl BekTopsl 7 u " . BBUICHUTH — KOJJIMHEAPHBI JIU BEKTOPbI ¢ 1 b

m=(28,-8,8),71=(-21,6,—6), a=2m+n,b=2n—m.

/\ ® — — _
3amanue Ne3. Haiitu ‘a‘,ecnn ‘ﬁ‘:&ﬁ’ ﬁ|:2’ (m,n) =135, a=6n—m.

3amanue Ne4. Jlan AABC.HaﬁTH LB,ecm/I A(15-1:2), B(3;3;2), C(7;1:2).

3ananue NoS. [Ipu kakux "x° BEKTOPbI ayb MEPIEHANKYJISIPHBI?
a=(x;1;-4),b=(x-3;12; x).

3amanue Ne6. Haiitu miomaas mapauieorpaMma, IOCTPOEHHOTO Ha BekTopax ¢ u b

_ A p
a=2m-5n,b=m+n,|m|=12,|n|=3, (m, ﬁ):g_
3anmanue No7. Haiitu uiomans Tpeyronbauka ABC, ecniu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

ab,c

C
>~ . BBIACHUTB — KOMITJIAHAPHBI JIU BEKTOPBL. ECiIM BEKTOPHI HE

ab,c u

3aganue Ne§. JlaHbI BEKTOPBI

KOMILIaHAPHBI, TO HAUTH 00BEM Mapajuiesenumneia, IOCTPOSHHOTO Ha BEKTOPax
OTIPEeNIeNIUTh — KaKyl0 TPOWKY OHU 00pa3yIoT.
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a(l1;-1;5),b(2;4;-2),¢ (3;051)

3amanue No9. Jlnsg nuHeHOTO onepaTopa A 3a1aHbl 00pa3bl 0a3MCHBIX AJIEMEHTOB
Ae , Ae,, Ae €,e,,e .
P> r2 73 BanucaTth MaTpuIly onepatopa A B 6asuce !’ 2’ 73 u HaliTh oOpa3
ayeMeHTa X .
Ae =7e +3e,-2e,, Ae

x=2e —4e,+e,

=e —e,+4e,, Ae,=2e +2e,+3e,,
3amanue Nel(0. Haiitu coOCTBEHHBIE 3HaUEHUS U COOCTBEHHBIE BEKTOPHI JIMHEHHOTO OIepaTopa,

-4 1
3aJIaHHOTO B HEKOTOPOM 0a3uce MaTpHIICH
PrP No 1, uacms 3
/ o [
3aganue Nel. [lpsmas ! mpoxonauT uepe3 TOUKy A NapajuieIbHO BEKTOPY 9 Tlpsamas >
MIPOXOJUT Yepe3 TOUKY B HnepHeHIUKYISIpHO BekTopy /! . Haifti TOuKy mepecedeHus MpsiMbIX 1

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

YTOJI MEX1y HUMH, €CIH
[ { .
Bayanue Ne2. Jlana npsivas . Ipsmas 2 mpoxomut yepes Touku 4 u B . Haiitn paccrosiaue ot

TOYKH MEPECCUCHHS TPSIMBIX /) u L JIO TIPSIMOM 13.
/- x=—8t-3
P ly=3t+4, A(4;0), B(7;3), [,:9x—-12y+2=0.

. M .
Bajanue Ne3. Haiitu paccTosuue oT Touku 9 jo muockoct & | mpoxonsieii uepes Touxy 4

NEePHEHANKYISIPHO BEKTOPY ﬁ, eclu M, 0; 1;7), A(2; -1; 4), 5(6; 22; -3).
3ajianne Ned. Haiitu yroi MexIy mIOCKOCTEI0 & ¥ IIIOCKOCTBIO B , IPOXOAIIEHN Yepe3 TOUKH
A, B 1 C . ecn o:5x+y+4z-28=0, A(5;2;5),B(3;7;0),C(-4;-3;-1).
3aganue NeS. 3amucaTbh KAHOHMYECKUE YpaBHEHHs MIPSIMOH, 3aJaHHOIN OOLMMH ypaBHEHHUSIMU.
X+2y-9z-10=0;
{3x+4y+82—24= 0.

3azanue Ne6. Haiitu TOuKy nepeceueHus: npsiMoin I ymnockoctn & u YIOJI MEXY HUMH.

1_x+2_y_z—l'

3 4 -2

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

a:x+2y-3z-12=0.

. [ 1
NEPNCHAUKYJIISIPHO IMJIOCKOCTU &  Haittu YIroJa MCKAY NpAMbIMUA 'm ? ¥ BBIICHUTH — JIEXKAT JIU
OHM B OJHOMU IIJIOCKOCTH HJIH CKpCIIUBAIOTCA.

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

2 2
&+3)”

Baganme Ne§. Jlnst nammoif kpusoit 49 25 yKa3aTh (OKYChI, SKCLIEHTPUCHUTET,
nupekTpuckl. [Toctpouts KpuByto, 1300pa3uTh POKYCHI, TUPEKTPUCHI.

2 2 —
3aznanue Ne9. [IpuBecTn ypaBHEHHE KpUBOI 9x"—25y"—18x+200y-616=0

KaHOHMYECKOMY BUAY U IOCTPOUTH KPUBYIO.

K

Ilpumepwr 6apuanmos KOHmMpoIbHLIX padbom
Bapmuanr.
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1. HaliTi 3HaueHNs MaTpUYHOTO MHOI'OWIEHA F(4)
s s -1 0
f(x):—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 MaTpuilsl IpUBEIEHUEM K CTYIIEHYaTOMY BHU]TY

3. BeraucnuTh onpeneuTens IpUBEIeHUEM K CTYIIEHYaTOMY BHTY
4. Haiitu matpuity, oopaTHyto qaHHou (a). Pemmts MaTpuuHoe ypaBHeHue (0)
I 2 1

3 _75 —31 (13 _42JNX_[_32 31 3}
(@) ©) \ B

5. Pemutsb cucreMy ypaBHEHHH. YKa3aTh oOLIee U OJIHO YaCTHOE pelleHue (a).
Pemnth cucreMy ¢ moMoIibpo o0paTHoi Matpuilsl U o hopmynam Kpamepa (6)

4x, +9x, = 5x; —8x, =5 X +2x,+x,=5
3x,+7x, —2x,—4x, =4 3x,—5x, +3x;, =7
(a) 2x, +5x, +x;+3x, =3 ©) 2x, +Tx, —x; =13
Bapuant e ww
1. Pacnincats pasnoskenne Bektopa X mo Bekropam P> 9"
x:{S,—IZ,l} p:{l,—3,0} q:{l,—l,l} r:{O,—1,2}

b b 3
[lii0] A

2u. Konnuueapss! 1 BGKTOpBIup u9?
a=1{2,0,1} b={-2.31} p=2a+2b g=3a-2b

9

A A,4,4
3. JlaHa nupaMuJa c BEpIIMHAMU B TOUKax ~ 1~ 27374,
A(-2,4,8) A4,(4,-1,2) A(-8,7,10) A4,(-3,4,-2)

Haitu:

a) yroi Mexay pedpamu 44, , A4,

0) 00BeM mUpaMuUIbI

y A A A,
B) AJINHY BBICOTHI, OITYIICHHOUW HA I'PaHb

4,4,

4. BBIYHCIUTH IUIOIIA b TApaLIEIOrpaMMa, IIOCTPOSHHOTO Ha BeKTOpax ¢ u b a_ YTOJI MEXAY
iy (&)

') HAalTU ATUHY MEIWaHbI, TPOBEICHHYIO U3 BEPIIUHBI A ¢ pebpy

Bextopamu ¥ u 9

avy e T
a=2p+q b=p-3q p|=2 |q|=2 _—
Bapuant

o MMM
1. Haiftu pacCTOsSIHUE OT TOYKH M, IO TUIOCKOCTH ( 2 3’):

M, (-9;10;2) M, (0;7;-4) M,(4;8-1) M,(-2:13)

b 2 2
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x+y+z-2=0

L |lx—y-3z+6=
2. BelnucaTh KaHOHMYECKOE YPABHEHUE MTPSIMOM: {x y—3z+6=0

x=2 y-3 z+l
B 4 g Xty+2z-9=0

7. P(0;-1;3) "

3. HaiiTi TouKy nepeceyeHus npsMoii U IIockocTH: | 1

4. HaiiTu TOUKy i CUMMETPUUHYIO Touke I oTHOCHTENbHO MpsMOii
x-1 y =z

1 -1 1.

. M
5. Hanmcath ypaBHEHHUE IUIOCKOCTH & mpoxosineit yepes3 TOuKy ~ ° M HepIEeHAUKYJISPHO

IPSIMOIA (Mle): Mo(3;2;0)’ M, (4;1;5)’ M2(2;—1;4).

6. Haiiti kocunyc yria Mexay miockoctsmu %1 %2

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

Bapuanm 3a0anuit mecma

1.1. HaiiTu panr MaTpuibl IPUBEIEHUEM K CTYIIEHUYaTOMY BUIY =3 1B 5 1

(l —2} _[—2 3 5]

1.2. Peminth MaTpuyHO€ ypaBHEHUE -3 4 3 -1 0
X +2x,4+x,=5
BII *S)CZ +3XJ = —7

1.3. Peuuts cucremy no popmynam Kpamepa Zn 70 —x, =13

2.1. Hanucars pasnoxenne BeKTopa ¥ 10 BeKTOpam pa.r X={5-12.1) ,P= {L-3.0}

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

b

2

(A [}

2.2. Ber4uciuTh IUI0IIAAb apajuieiorpaMmma, IIoCTPOSHHOTo Ha BeKTopax ¢ u b a_ YTOJI MEXIY
[l (&'}

Bextopamu ¥ u 9

iy e T
a=2p+q b=p-3q |Pl=2 g =2 -
2.3. Jlana nupamMujia ¢ BEpIIMHAMU B TOUKAX A‘A2A3A4. 4(6,1,3) , 4,(6,-2,-3) , 4,(2.2,0) ,
A4(_5’190)

y y A, A,
Haiitu AJIMHY MEAWAaHbI, IPOBCACHHYIO U3 BEPIINHBI I K pe6py
x-=2 y-3 =z+I

3.1. Haiiti TOYKy nepecedeHus npsAMOM U IIIOCKOCTH: | I 4 g XFyH22-9=0

. .7 P(0;-1;3
3.2. HaI/ITI/I TO‘IKy P‘ CI/IMMeTpI/IHHyIO TOYKEC P OTHOCHUTCIIBHO HpHMOH ‘E: ( ) nu
x-1_y_z

1 1

-1
o i MD
33 HaHI/I0aTB ypaBHeHI/Ie IIJIOCKOCTHU HpOXOI[SII_ueI/I qepe3 TOLIKy n HepHeH,Z[I/IKyJISIpHO

pAMOi (M'Mi); M, (3;2;0) M, (41:5) M2(2;—l;4).
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2 2
4.1. Jlana kpuBasi BTOporo mopsigka ~ * 4~

KPUBOMW U ITIOCTPOUTH €€.

' roor
€,,€,, € ,€,,6;

4 2. COCTaBI/ITB  MaTprLy 11 nepexoz[a oT 6a31/1ca % k Gazucy , €ClIH

el —Zel Jre2 +ex, e =€ —e +ex; e —e, +2e, +e

7.3.2 IIlpoMeskyTOYHAA aTTeCTAIMS

Bonpocul k akzameny (1 cemecmp ounoii ghopmot 00yuenus)

12x+16y+16=0 TJonyupnrs KaHOHNYIECKOE ypaBHEHNE

Matpu1ibl, TUIIBI MATPHIL.

Onepauuu ¢ MaTpulaMH, UX CBOWCTBA.

YMHOXEHHE MMPAMOYT'OJIbHBIX MATPHII.

MarpuuHnasi popma 3aIucH CUCTEMbI JMHEHHBIX alNreOpandecKuX ypaBHEHHI.

OnpenenuTesn U X CBOMCTBA.

ITonsTue OonpCaCINTCIIA. MI/IHOpLI n anre6pqueCKI/Ie JOITIOJIHCHM .

CucreMbl TUHEHHBIX aNreOpanyecKux ypaBHEHHUH, OCHOBHBIE ITOHATHUS U
ONpEIEICHUS.

ITpaBuiio Kpamepa penieHusi CUCTEM JTMHEMHBIX YPaBHEHUM.

OOpatHas MaTpulia U €€ BEIYUCIICHHE. Y CIIOBUE CYIIECTBOBAHMS OOpaTHOM
MaTpHIIbL.

Perenue cuctem MuHERHBIX anreOpanuyecKux ypaBHEHUI METO0M 00paTHOM
MaTpHIIbIL.

Meron ["aycca pelieHust CHCTEM JIMHEWHBIX YPABHEHUM.

Pemenue ITPOU3BOJIBHBIX CUCTCM JIMHEMHBIX ypaBHCHI/Iﬁ METOJ0OM Faycca.

Panr matpuel. Teopema Kponekepa — Kanesu.

OnHOpOoIHBIE CUCTEMBI JIMHEWHBIX ypaBHEeHUI. Kpurepuii cyiiecTBoBaHus
HETPUBHAJIBHBIX PELICHUH.

ITonstue BCKTOpa U JIMHEMHbBIE Oorncpanru HaaQ BEKTOpaAMH, CBOMCTBaA onepaquI.

Jlunelinasgs koMOMHAIIHSI BEKTOPOB.

JIuHeliHasg HE3aBUCUMOCTD U JTMHEHHASA 3aBUCUMOCTb T€OMETPUYECKUX BEKTOPOB.
Kpurepuii TMHENHOM 3aBUCHMOCTH.

[Tonsitue 6a3zuca. KoopiuHatel BeKTopa.

OpTOHOpMI/IpOBaHHHﬁ Oasmc. Paznoxxenue BCKTOpA 110 BEKTOpaM Oasmuca.

YnopsgoueHHas TPOKa BEKTOPOB.

CkansipHoe, BEKTOPHOE M CMEIIaHHOE MPOU3BEIEHIE BEKTOPOB B
OPTOHOPMHPOBAHHOM Oa3uce.

YcinoBus OpPTOIrOHAJIBHOCTHU, KOJJIMHCAPHOCTH M KOMILIAHAPHOCTHU BCKTOPOB.

JIuHeliHbIE NPOCTPAHCTBA.

Marpuiia nepexoja ot 6asuca kK 6asucy.

CoOCTBEHHEIE BCKTOPBI U COOCTBEHHbBIEC 3HAYCHHS MaTpUIbI.

CucreMsl KoopuHaT. /lekapToBbI MPSIMOYTOJIbHBIE KOOPIUHATHI Ha MJIOCKOCTU U B
IIPOCTPAHCTBE.

[TossipHast cucrema KOOpAUHAT.

PaznuuHble TUIIBI ypaBHEHUH NIJIOCKOCTH U IPSIMOM.

Beruncnenue paccTossHUNA MEXy IBYMs TOUKaMHU, TOUKOW U MPSAMOM, TOUYKOH U
IIJIOCKOCTBIO.

Brranciaenue pPacCCTOAHHNA MCKAY CKPCIIMBAOIUMHUCA ITPAMBIMH.

OIIK-1
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Brruucnenue yrioB Mexay ABYyMs IPSIMBIMU, IIPSMOM U IIJIOCKOCTBIO, ABYMsI
IIJIOCKOCTSIMU.

KpuBble BTOporo nopsijika uX reOMETpUYECKUE CBOMCTBA U ypPaBHEHUS.
[IpuBeneHre KpUBOM BTOPOro NOPsAJIKa K KAHOHUYECKOMY BUY.

KaHoHn4€eckue ypaBHEHHUs AIUIUIICA, TUIEPO0JIbl, TapadoJIb.

YpaBHEHHE TOBEPXHOCTH BTOPOTO MOPSAKA.

Kanonuueckue ypaBHeHUs c(hepbl, JIUTUIICOUIA, KOHYCOB, THIIEPOOIOUIOB,
11apaboJIOHJI0B.

Tunosbie BApUAHTHI OWJIETOB
1o AucuUIUIMHE «JIuHeiiHas ajaredpa»

MHHHUCTEPCTBO HAVKH U BBICLLIET'O OBPA3OBAHIS POCCUMCKON ®EJEPALIUN
®EJIEPAJIBHOE I'OCY IAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUPEXJEHWE BbICILIEI'O OBPABOBAHU S
«MOCKOBCKHH NOJIUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHI NOJUTEX)

HNucuunnuna «JIuneitHas anredopay»

Kypc 1, cemectp 1 .
9K3AMEHALIMOHHBbLIN 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 MaTpUIIbI 2 =3n =12
4. JlaHbl BEKTOPBI a=(=598), b=(-31-2), c¢=(-810-10) [IpoBepuTh — KOMIUIAHAPHBI JIA

onu. Ecnu Het, HaiiTu 06beM Mapasiesenue/ia, MOCTPOEHHOTO Ha BeKTopax 4:7:¢-

5. Haiiti yron mexay Bekropamu ¢ =~ (7272) i b=20.D)

YTBepxkaeHo Ha 3acenannu kadenpsl Marematuka» « 31» 03 2026 r., mpotokoia Ne 7
3aB. Kadeapoii O.M. BapanoBa / /

MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPAITN
®EJIEPAJIBHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJILHOE
YUPEXJEHWE BBICIIET'O OFPA30OBAHU S
«MOCKOBCKHH NOJUTEXHUYECKHN YHUBEPCUTET»
(MOCKOBCKHWM MOJMUTEX)

HNuctunnmuaa  «JIuHeitHas anreOpay

Kypc 1, cemectp 1 _
9K3AMEHAIIMOHHbIN BUWJIET

1. Jluneiinas komOunanus BektopoB. baszuc. Koopauaats! BekTopa.
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1 2 -1

4=(3 1 0
.

2. Boruncnuts onpegenutens Matpuisl C =4 ecnu 0 11

4x; —2x, +3xy =12,
X +5x, =3x; =1,
2x,+3x, —2xy =3.

3. Pemnre cucreMmy ypaBHeHui metonoM I'aycca

4, Mokasate, uro sexkroper "= (=h2) — n=@.0.3)  p=(2-LD 4Gpasyior Gasuc B
IPOCTPAHCTBE.

5. Jano obuiee ypaBHEHHE IPSIMOA —2x+3y=5=0 Hanucars: ypaBHEHHE TPSIMOM C YTIIOBBIM

K03 (UIIMEHTOM; ypaBHEHHE MPSIMON B OTpe3Kax; HOPMAJIbHOE YpaBHEHHE MPSMOI.

YTBepxaeHo Ha 3acemannu kadenpel «Matematukay « 31» 03 2026 r., mpotokoa Ne 7
3aB. kadeapoii O.M. Bapanosa / /

Jlyig mpoBesieHUs TPOMEXYTOUHOTO KOHTPOJIS 3HAHMW CTYJIEHTOB B JAMCTAaHLMOHHOM (hopMare B
pa3paboTaHHbIX Kadeapoil «MaTemMaTuka» OHJIalH-Kypcax UMEIOTCSl UTOTOBbBIE TECTHI.
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