[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®NO: Makecumos AneKceﬁ boMIaBIMICTEPCTBO HAVKU U BBICILIET'O OBPA3OBAHMS POCCUMCKOM ®EJEPALINN

[lomKHOCTb: AnpexT JJ,Eﬂa TAMEHTA N0 06 a30BaTeNIbHOM MONUTUKE
[ata HO,ELHVICE:]HI/I? 14196, {P@/}] PCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXJEHUE BBICHIEI'O OBPA3SOBAHU

VHHKabHbIi HPOFDaMMHkWIQCKOBCKI/Iﬁ MOJUTEXHUUYECKUU YHUBEPCUTET»

8db180d1a3f02ac9e60521a5672742735¢18b1d6 -
MOCKOBCKHH ITOJIMTEX)

®daxkynbreT « UTHDOpMaAIIMOHHBIE CHUCTEMBD)

PABOYASA ITPOT'PAMMA JIMCIIUITJINHBI

«JIUHEUHAS AJITEBPA»

Hampasnenue moaroroBku

09.03.01 UndopmaTuka U BHIYUCIUTEIbHASI TEXHUKA

HanpasnenHocTh (Tipoduiib)

«Beb TexHoJ0rIN»

Kpanudukanms

O0akanaBp

®dopMbl 00yUeHHUS

Ounasn, 3a04Has

MockBa, 2024 r.



PaspaGorunk:

g
Kann. ¢us.-mar. Hayk, nouent W% /E.A. Koran/
S

W.o. 3aB. xadenpoii «Maremarukay,

KaHll. (pH3.-MarT. HayK &WM% /H.B. Bacunsena/

CorJacoBaHo:

3asenytouuii kadeapoit « THHOKOTHUTHUBHBIE TEXHOIOTHIY,

St —

JIOLIEHT, K.T.H. /E.A.IlyxoBa/



Conep:xxanme

1 Uenwu, 33129y U TUIAHUPYEMBIE PE3yIbTATHI O0YUEHHUS 110 TUCIHIUIHHE. ... .......

2 MecTO AUCIUIUTUHBI B CTPYKTYpE 00pa30BaTEIBHON MPOTPAMMBL. ... .ueeeennn....

3 CTpyKTypa ¥ COACPIKAHUE JUCIIHTIITHHBL. . ... v eueeeteneeeteneeeneneanenenenenes
3.1 Buabl y4eOHOU PAOOTHI M TPYHOCMEKOCTDB. . vvneveenseenneeenseenneenneeenneenneeannns
3.2 TemaTnuecKuil MiaaH U3yUEHUS JUCIUIITHHBL. . . ..o.ueuenenteineenennennenannen
3.3  CoIepHKAHUE JUCIUTITHHBL. . . . ..eneeneenttentent et ateneeeeneaneneeneanenn
3.4 TemaTnka cCeMUHAPCKUX/TIPAKTUYECKUX U JTaOOPATOPHBIX 3aHATHH. . ..

4 Y4eOHO-METOAMYECKOE U HHOOPMAIIMOHHOE OOCCHIEUCHHUC. ...\ 'vvenranreneanaannnnn
4.1 HopmartusHble TOKYMEHTBI U I'OCTBI.........ooiiiiiii i
4.2 OCHOBHAS JIATCPATY PR« e e evereententeeneenteneansenseaneeneenneaneensensereeneeaseeneeanns
4.3  JIOTIOMHUTEITBHAS JIATCPATY DA+« v eneeneteneeneeneaneneeneeneateteneeneeneaneneeneanens
4.4  DneKTpOHHBIC 00PAZOBATEIBHBIC PECYPCBL. . uvenrte et enteeaneeaneennneannenns

4.5 JluueH3MOHHOE U CBOOOIHO PAacCIpOCTpaHsIeMOe IPOrpaMMHOE O0ECIICUCHHE. . .
4.6 CoBpemeHHbIe poheccoHaIbHbIE 0a3bl TaHHBIX U MH(OPMaIIMOHHBIE CIIpa-

121000503 (S0 (o ) Y 3 (R
5 MarepuanbHO-TEXHUYECKOE OOCCTICUCHUC. .. uuvnut e eneeenneeeneeenneenneeenneenneenneennns
ORI (55 (00117 (5109 (SR oS ) Y (53 201 11171 PPN
6.1 Meroauuecknue peKOMEHIAIMH [Tl IPETIOIaBATEIsI 10 OPTaHU3AIMHA O0YICHHUS
6.2. Meroanueckue yKa3zaHus I 00yJarONUXCsl 0 OCBOSHUIO JUCIUATIINHEL. ... . ..
FAK 0050 {01 (81 (01151 50 Qe o153 (o4 1 : DO
[Tpunoxenue 1. TeMaTudyeckuil iIaH COACPKAHUS JUCHTHUIUTHHBL. . ... vvvuereeenneeannnnnns
[Tpunoxxenue 2. GOH OLEHOUHBIX CPEACTB. ...t uuueennteeneeennteenneenneennneenneenneennes
1. MeToabl KOHTPOJISI U OIICHUBAHUS PE3YIBTATOB OOYUCHUS .. .vvveneeneeeneannannnnn.
2. lllkama u KpUTEPUU OLEHUBAHUS PE3YITBTATOB OOYUCHHS. .. .vvveveenranneanennnnnn.
KRN0 )1 (512 (012 121 (S 0153 (4 - - B PP
0 J0 I 1S 97111707 0 00) £ 4 0101 SR

3.2, TIpOMEKYTOUHAST QTTECTAITHM . ... uversenrenseeneenseneeneenseansennenseeneannns

CO 00 00 N O1 o1 o1 01 O >

©



1.  eau, 32124y U IVIAHKUPYeMble pPe3yabTaThl 00y4eHUsl 10
AUCHUIIMHE

K ocHOBHBIM 11€715IM OCBOCHHMSI TUCIIMIUIAHEI «JInHEelHas anredpay ciielyeT OTHECTH:

. BOCIIUTaHKE y CTYJCHTOB O0IEH MaTeMaTU4eCKON KyJIbTypHI;

. npUOOpETeHUE CTYACHTAMH IIUPOKOT0 Kpyra MaTeMaTHYeCKUX 3HAHWA, YMCHUN U HABBI-
KOB;

. pa3BUTHE CIIOCOOHOCTH CTYJICHTOB K HHYKTUBHOMY U JI¢TyKTHBHOMY MBIIUICHUIO HAPSTY
C pa3BUTUCM MaTeMaTHUECKOU HWHTYUIIHUU,

. YMEHHUE CTYJICHTaMU Pa3BUBATh HABBIKK CAMOCTOSTEILHOTO U3yYeHUS yUeOHOM 1 HayYHOU
JUTEPaATYPBhI, COJIEPIKAIICH MAaTEMAaTUICCKUE CBEICHUS U PE3YJIbTATHI;

. dbopmupoBaHre y cTyJaeHTa TpeOyemoro Habopa KOMIIETCHIIHI, COOTBETCTBYIOIIUX €r0

HaITpaBJICHUIO IIOATOTOBKHU U O6CCHC‘II/IB3.IOH_[I/IX €ro KOHKypeHTOCHOCO6HOCTB Ha PBIHKE TpyJa.
K ocHOBHBIM 3aga4aM OCBOCHUS JUCIHUITIIMHBI «JInnaeinas anre6pa 1 AaHAJIUTHYCCKAsA TCOMETPUS
CJICAYCT OTHCCTU:

. OCBOEHHUE CTYJCHTAMH OCHOBHBIX IOHATHH, METO/10B, (POPMUPYIOLIUX OOIIYI0 MaTEMATU-
YECKYIO MOATrOTOBKY, HEOOXOAUMYIO JUI YCIICIIHOTO PEIeHUs IPUKIAIHBIX 3a/1a4;
. MOJITOTOBKY CTYJIEHTOB K JIEATEIbHOCTH B COOTBETCTBUM C KBaJU(UKALIMOHHOW XapakTe-

pUCTHKOI OakanaBpa Mo HalpaBJICHUIO, B TOM Yuciie (POpMUPOBAHUE YMEHUHN UCTIOIB30BATH OCBO-
€HHBIC MaTEMaTUICCKHUE METOABI B MPOPECCHOHATHHON NeATETLHOCTH.

OO6yuenue no mucuuiUinHe «JIuHeiHas anreOpay HampaBleHO Ha (OpPMHUpPOBaHHME y 00ydHaro-
HIUXCs cleayromux kommnereHui B cootrBeTctBrn ¢ @PI'OC 09.03.01 MudbopMaTrKa U BEIYUCIIH-

TeJbHAsI TEXHUKA, YTBEPXKICHHBINA MPUKa30M MHUHHCTEPCTBAa 00pa30BaHus M Hayku Poccuiickoi
®Oenepanun ot 19.09.2017 Ne 929:

Koa m HanmeHnoBanue KOMIeTEHIIMIA

NHankaTopbl 10CTHKEHUSI KOMITe-
TEeHIUH

YK-1. CriocobeH ocymecTBIsITh TOUCK, KPH-
TUYECKUH aHANIU3 U CUHTE3 HH(OpPMAIIHH,
MPUMEHATh CUCTEMHBIN MOAXO 715l PEIICHUS
MOCTaBJIECHHBIX 3a/1a4

NVYK-1.1. AHanu3upyeT 3a1ady, BbIACIAS €
0a30BBIEC COCTABIISIOIINE

NYK-1.2. OcymiecTBisieT NOUCK, KPUTHIECKU
OIICHHUBAET, 0000IIaeT, CUCTEMATH3UPYET U
pamxupyeT uHpopMmanuio, Tpedyemyro s
pelIeHHs TOCTABJICHHOW 3a/1a4u

MNYK-1.3. PaccmarpuBaeT u mpejjiaraet pa-
[IUOHAJIbHbIE BAPUAHTHI PEIICHHsI TOCTABJICH-
HOM 3a/1a4¥, UCIIOJIb3Ysl CUCTEMHBIN MOJIXO,
KPUTHYECKH OI[CHUBAET UX JTOCTOUHCTBA U
HEJOCTATKU

OIIK-1. Cnoco0eH NpUMEHSTh €CTECTBEHHO-
HayYHBIE U OOIIEHH)XCHEPHBIC 3HAHUS, Me-
TOJIbI MATEMAaTHYECKOTO aHAIIN3a U MOJETIH-
POBaHUs, TEOPETUIECKOTO M IKCIIEPUMEH-
TaJILHOTO MCCIIEIOBAHUS B TPO(ECCHOHAI-
HOH JIeSITeTbHOCTH

HOIIK-1.1. 3HaeT OCHOBBI BEHICIIECH MaTeMa-
TUKH, METOJIBI U MOJICIIH, IPUMEHSIEMBIC B Pa3-
JINYHBIX 00JIACTIX.

HOIIK-1.2. YMeeT npuMEHSITh METOIbI JIHC-
KPEeTHON MaTeMaTHKH, CHCTEMHOTO aHaju3a,
MaTEeMaTHYECKOr0 MOJAETUPOBAHUS ISl HC-
CJIEZIOBaHUS M pa3paboTKU MpodeccHoHalb-




HBIX 3aa4 U HpOI_[eCCOB; HpI/IMeHHTb Marema-
TUYECKOE oOecrieueHne Mpu MOACIUPOBAHUHN
NPUKIIAJHBIX ¥ THPOPMAIMOHHBIX TIPOIIECCOB.
HOIIK-1.3. Bnageer MeTOgaMu COCTAaBJICHUSA
MaTEeMaTHYECKUX MOJICJICH U pEIIeHUs 3a/1a4
JMHENHOTO U HEJIMHEHHOr0 NpOorpaMMHUpOBa-
HMS.

2. MecTo TMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMMbl

JuciumninuHa oTHOCUTCS K oOsi3arenbHOU yactu Onoka b1l: Moayns «MaTtemaTnueckue JUCITH-
IUTMHBD.
B ocnoBHoIl yacTu:
e MaremaTUUYECKUN aHAJIN3,
e JIuCKpeTHBIE CTPYKTYPBI U KOMITBIOTHHT;
e Ocnossl UKT;
OCHOBBI IPOrpaMMHUPOBAHUS.
B gactu, popmupyemoii yyacTHukaMu 00pa3oBaTeIbHBIX OTHOLICHUM:

: CraTtuctuueckue MeTo/ibl Be0-aHaIUTHKY,
. ANTOpUTMBI U CTPYKTYPBI JAHHBIX;
: MatemaTrueckre METO/ bl aHAIN3a JaHHBIX.

3. CTpyKTypa M cojep:KaHue IUCHUTLTUHbI

OO01mas Tpy0eMKOCTh JTUCIHATIINHBI COCTABIIAET 3 3a4eTHBIC eTMHUIIBI -108 vacos.

3.1. Buapl yueOHO# paGoThl 1 TPYA0EMKOCTh (04HOE 00yUeHHe)

[
IJJ; Buj yueOHoii padoTnl Komuiecreo Cemectp 1
4acoB
1 | AyauTopHblie 3aHATHSA 48 48
B ToM uucne:
1.1 | Jlekrum 16 16
1.2 | CeMuHapcKue/IPAKTUYECKHUE 3aHATHUS 32 32
1.3 | JIaBopaTopHble 3aHATHS - -
2 | CamocTosiTesibHasi padoTa 60 60
3 | [IpomeskyToYHAas aTTECTAUS
9K3aMEH C) €]
Hroro 108 108
3.2. Buabl yueoHOl padoThl M TPYA0EMKOCTD (3204HOE 00yUYeHHE)
[
3‘;1 Buj y4yeonoii padornl Komuiecreo Cemectp 1
4acoB
1 | AyauTopHble 3aHATHS 16 16
B ToM uucne:
1.1 | Jlekum 6 6
1.2 | CemuHapckue/mpakTHUECKUE 3aHATUS 10 10




1.3 | JIaBopaTopHble 3aHATHS - -

2 | CamocTosiTesibHasi padoTa 92 92
3 | [IpomeskyTouHasi aTTecTalUs
9K3aM€eH D C)
Hroro 108 108

TemaTuyeckunii NJIaH U3y4eHHU sl JUCHTUNINHBI

Pa3memén B npunoxxenuu 1 k pabodeii mporpamme.

3.3. Conepixanue pa3iesoB TUCHUNITHHBI

BBeaenue

[Ipenmer, 3agaun u copeprkanne AUCUUIINHBL. OCHOBHBIE ATAMbl Pa3BUTHS TUCIUTUINHBI.
CtpykTypa Kypca, ero MecTo U poJjib B IOATOTOBKE OakaiaBpa, CBS3b C IPYTUMH TUCIUILUIMHAMU.

Pa3neu 1. DiieMeHTBI JTMHEHHOMH aJaredpbl

Tema 1. MaTpuusl U onpeaeIuTe 4.

[Tonsitue matpunel. Buasl matpuu. JleiictBus Hax maTpunamu. Onepanuu Hajl MaTpULIaMu
U uX cBoicTBa. OmnpenenuTeNn, UX CBOMCTBA U BhIUUCIeHUs. [loHATHS MUHOpa U anredpanye-
CKOT0 JIOTIOJIHEHHS. PazyioxkeHue onpenenuTess Mo JIEeMEHTaM CTPOKH WM CToJiona. Beraucie-
HUE OTPENICTUTENCH pa3IMYHOTO TIOPsJIKA.

OOpaTHas MaTpulla U AITOPUTM €€ BBIYUCIICHUSA. DJIEMEHTApHbIE MTPE0OPa30OBaHUS MaT-
pun. IlpuBenenue MaTpullpl K AMaroHaJIbHOMY WIM TpalelMeBUIHOMY BUly. MatpuuHas popma
3alMCH CUCTEMBI JIMHEUHBIX alre0pandeckux ypaBHEHUNH. PaHT MaTpHLIbI.

Tema 2. Pemienne cucTeM JUHEHHBIX aJIre0pandecKuX ypaBHEHHUIA.

CucteMsbl JIMHEHHBIX adredpanyeckux ypaBHEHUI, OCHOBHBIE MOHATHS. Pemenue cucrem
JUHENHHBIX ypaBHeHHI MeTogoM Kpamepa, MeTozoM oOpaTHO# MaTpuiibl, MeToaoM ["aycca. Teo-
peMa Kponekepa — Kanemnu. Pemenue npon3BOIbHBIX CUCTEM JIMHENHBIX YPABHEHU METOJOM
l"aycca. Penienre ofHOPOIHBIX CUCTEM JIMHENHBIX YpaBHEHUN. KpuTepuii CylecTBOBaHUs HETPU-
BHAJIBHBIX PELICHUN.

Paspnen 2. DiieMeHTBbI BEKTOPHOM aJIredpsbl

Tema 1. JIuneitabie onepanuu HaJ BEKTOPaAMH, UX CBOWCTBA. JIMHEHBIC KOMOMHAITUN BEK-
TOpoB. JIMHEWHAs 3aBUCUMOCTh U HE3aBHCHMOCTh BEKTOPOB. ba3uc cucrtemsl BekTopoB. EnuH-
CTBEHHOCTb Pa3JIoKEeHHsI BEKTOpa 1o 6azucy. OpTOHOPMHUPOBAHHBIN Oa3HC.

Tema 2. CxansipHO€, BEKTOPHOE U CMEIIAHHOE MPOU3BEICHHSI BEKTOPOB, UX CBOWCTBA. Y CJIOBHUS
OPTOrOHAJILHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTU BEKTOPOB. BrIuncieHne CKalsipHOro, BEK-
TOPHOI'0 ¥ CMELIAaHHOTO MPOU3BEACHUN BEKTOPOB, 3aIaHHBIX KOOPAMHATAMHU B OPTOHOPMUPOBAH-
HOM 0a3muce.

Tema 3. JIuneiinbsie npoctpancTBa. [loHsTHE 6a3uca MPOCTpaHCTBA TEOMETPHUUECKUX BEK-
TopoB. [IpeobpazoBaHue MaTpUIlbl JMHEHHOTO ONlepaTopa MpH rnepexojie ot 6asuca k 6aszucy. Coo-
CTBEHHBIEC 3HaYECHUSI U COOCTBEHHBIE BEKTOPHI MAaTPHULIBL.



Pa3zgen 3. KoMmiekcHbIE YHCIAa U MHOTOYJIEHbI

[TonsaTne koMIuIEKCHOrO yncaa. @opMbl 3aIMCH KOMIUIEKCHBIX YKicen. JIeHCTBUS Hal KOMILUIEKC-
HbIMU uncnamu. @opmyiia Myaspa. M3BinedeHre KOpHSA N-0H IOJOKUTEIBHON CTEIIEHU U3 KOM-
MJIEKCHOTO ymucia. Pa3noxkenne MHOrouwieHa Ha MHOKUTETH. OCHOBHAsI TeopeMa anreOphl.

Paznen 4. AHaqMTHYeCKASA TeOMETPHUSA

Cucrembl KoopauHaT. JlekapTOBbI IPSIMOYTOJIbHBIE KOOPIMHATHI HA INIOCKOCTH U B TPOCTPAHCTBE.
ITonsipHas cucrema KOOpAUHAT.

Tema 1. IlpsiMmble ¥ MJI0CKOCTH

PaznuyHbIe TUTIBI ypaBHEHHI IUIOCKOCTH U yPaBHEHUIA MPSIMOA (Ha TJIOCKOCTH M B IIPOCTPAHCTBE).
Breruucnenue paccTossHUNA MEXKIY IBYMsI TOUKaMH, TOYKOUM U MPSAMOM, TOUKOU U IIJIOCKOCTBIO.
Brruucnenue paccTosHus MEXTy CKPEIIMBAIOIIUMHUCS TPSIMBIMH.

Brruucnenue yrioB Mex1y ABYMs IPSAMBIMU, IPSIMOM U IUNIOCKOCTBIO, IBYMS INTIOCKOCTSIMU.
Tema 2. KpuBble U NOBEPXHOCTH BTOPOIr0 MOPSIAKA

KpuBble BTOpOro nopsijka, ux reoMmeTpuueckue CBOMCTBa u ypaBHeHus. [ [puBenenre kpuBou BTO-
pOro NopsiJika K KAHOHUYECKOMY BUJTY.

VYpaBHEHHE TOBEPXHOCTH BTOPOTro nopsiaka. Kanonndyeckue ypaBHeHHs cepbl, IUTUNICOUIA, KO-
Hyca, TarepooIonaa, napadoiounaa.

3.4. TemaTuka npakTHYeCKUX 3aHATHI Mo AucHUILIUHE «JInHeiiHas anredpa»

No 3ansATHS Tema 3aHsTHS

1 Pazpnen 1. DiiemeHTHI JIMHETHOM ajaredOpbl. MaTpulbl, 1eHCTBUS
HaJ MaTpULIAMH.

2 Omnpenenureny, UX CBOWCTBA U BbIYUCIIEHHE. MaTpuyHas 3anuch
CUCTEMBbI JINHEHHBIX YpaBHEHUH.

3 OOpatHas MaTpHla U €€ BRIYUCICHHE.
CucTtembl TMHEHHBIX adreOpanyecKux ypaBHEHH, OCHOBHBIE I10-

4 HATHS U OIIpesiesieHus. PelieHne cucreM JTMHENHBIX ypaBHEHUI
MeTosioM Kpamepa, MeTo1oM 00paTHOM MaTpHILbI

5 Pemenne cucreM nuHeNHbIX ypaBHeHu MeToaoM ['aycca. Panr
Marpuilbl. Teopema Kponekepa — Kanesm.

5 Meton 'aycca B IpoH3BOJIBHBIX CUCTEMAX JIMHEHHBIX YPaBHEHUI.

OHOPOIHBIE CUCTEMBI JIMHEHHBIX YPABHEHHM.

Pa3znen 2. DuieMeHTBI BEKTOPHOM ajredpsl. Bektopsl. JInnei-
HbIE ONEpaluu HaJ BEKTOpaMM, UX CBOMcCTBa. JIuHeitHoe mpo-
7 CTPAHCTBO T'€OMETPUYECKUX BEKTOPOB. [IoHATHE TMHENHON KOM-
OuHaMM BeKTOpOB. JIMHEHHO HE3aBUCUMBIC U JMHEWHO 3aBUCH-
MbI€ CHCTEMBI BEKTOPOB.

[TonsaTHe 6a3uca NpocTpaHCTBAa FEOMETPUUYECKHX BEKTOpOB. Koop-
8 IuHaTHl BekTopa. OpTOHOpMUpOBaHHbIN O6a3uc. KomamHeapHOCTb,
OpPTOTOHAJILHOCTh U KOMIIAHAPHOCTh BEKTOPOB.

CkansipHO€e IpON3BEIEHUE BEKTOPOB U €r0 CBOMCTBA. Y CJIOBHE Op-
9 TOTOHAJIBHOCTH BEKTOPOB. BEKTOpHOE Mpou3BeeHNE ABYX BEKTO-
POB, €T0 CBOMCTBA. Y CIIOBHE KOJJIMHEAPHOCTH BEKTOPOB
CMeniaHHOE ITPOU3BEIEHUE TPEX BEKTOPOB U €ro CBOMCTBA. BbI-
quciaeHne o0beMa napaiesienumnesia ¥ NupamMusl. Y CJIOBUE KOM-
10 IUIAHAPHOCTH BEKTOPOB. BhIuMcieHne cKaasipHOro, BEKTOPHOTO U
CMEILIaHHOTO NPOU3BEACHUN BEKTOPOB, 3aJaHHBIX KOOPAUHATAMHU
B OPTOHOPMHPOBAHHOM Oa3uce.




Jluneiinbie mpocTpaHcTBa. PazMepHOCTh U 6a3ucC JIMHEHHOTO TIPO-
CTpaHCTBA.

Martpuna nepexona ot 6a3uca k 6asucy. IIpeobpazoBanue koop-
JIMHAT BEKTOpa MpHW M3MeHeHuu Oasuca. JImHelHbIe omepaTophl,
NeHcTBUS ¢ TMHEHHBIMU oniepaTopaMu. COOCTBEHHBIE BEKTOPHI
COOCTBEHHbBIC 3HAYEHUS] MATPUIIBI

11

Pa3nen 3. KommiaekcHble yHcaa M MHOro4wieHbl MHOKeCTBO
KOMILIEKCHBIX unces. GopMbl 3alIUCH KOMIUIEKCHBIX uKcel. Jlei-
CTBHA HAad KOMIIJICKCHBIMU YU CJIaMH. Pa3n0>1<eHHe MHOTI'OYJICHA Ha
MHOXHUTEJIH, OCHOBHAsI TEOpEeMa aareOpsl

12

Pa3nen 4. AnHanuTnyeckasi reoMeTpust

13 .
Cucrtemsbl KOOpAuHarT. PaziauyHbIe TUIIBL YPaBHCHUU IIJIOCKOCTH

14 PasnuuHble THIIBI ypaBHEHUH NIPSMOM HA IUIOCKOCTH U B IPOCTPAH-
CTBE

15 B3aumHoe pacnosnoxeHue npsMbIX Ha IUIOCKOCTH U B MPOCTpaH-
cTBe. Bpluucienue paccTostHUN MEXIy ABYMsI TOUKAMH, TOUKOH U
npsMoii. BerunciieHne paccTOSHHUS MEXITy CKpEIIMBAIOLIIMMHUCS
npsMbIMU. B3anMHoe pacrionioskeHue MmiockocTell. Brruncienue
PAcCTOSTHUM MEXAY TOUYKOM M INIOCKOCTBIO

16 Kpusble BTOpOro nopsijika uxX reoMeTpu4ecKue CBOMCTBA. Y paBHe-
HUS 3JuldIca, runepOoisl, napadonsr OOmiee ypaBHEHHE KPUBOH
BTOpOro nopsaka. Ilpusenenue kpuBoil BTOporo nopsiika K KaHo-
HU4YecKoMy Buay. [ToBepXHOCTH BTOPOrO MOpsIIKaA

4. YueOHO-MeTOAMYECKOE U HMH(POPMAIIMOHHOE 00ecTiedeHue

4.1. HopmatuBHbie 10kyMeHTHI 1 'OCTbI

DenepanbHbli 3akoH oT 29 nexadps 2012 roga Ne 273-D3 «O06 ob6pazoBanuu B Poccuiickoii
denepanum» (C IBMEHEHHUSIMU U JIOTIOJTHCHUSIMU );

®denepanbHbIM rocy1apcTBEHHBIN 00pa3oBaTeIbHbIN cTaHIapT BhICIIET0 00pa3oBaHus - Oa-
KajaBpHar 1o HampanieHuto noarotoku 09.03.01 Uudopmartrka v BeIUUCTUTENbHAS TEX-
HUKa, yTBepkIeHHbIH [Iprkazom MunuctepcTBa o6pazoBanus U Hayku PD ot 19 cenTsadps
2017 r. N 929 "O6 yTBepxxaeHuu (enepanbHoro... Penakuus ¢ nsmenenusmu N 1456 ot
26.11.2020

[Tpuxa3z MunucrepctBa oopazoBanus u Hayku P® ot 05 anpenst 2017 r. Ne 301 «O06 yTBep-
xaenun [lopsiaka opraHu3anuy U OCYIIECTBICHUsI 00pa30BaTeNbHON IEATEILHOCTH 110 00pa-
30BaTeNbHBIM IPOrpaMMaM BBICHIET0 00pa30BaHUs — MporpaMmam OakajaBpHuara, Iporpam-
MaM CIELMAIUTETA, IPOrpaMMaM MarucTparypsl;

[Topsimok mpoBeaeHNs FOCYAApCTBEHHOW HTOTOBOW aTTeCTAallUK IO 00pa30BaTENbHBIM MPO-
rpaMMam BBICIIET0 00pa3oBaHus — MporpaMMaM OakajiaBpuaTa, IporpaMMaM CleluaInTeTa
U IIporpaMMaM MarucTpaTypsbl, yTBEpKISHHbIN nprukazoM MunobpHayku Poccuu ot 29
nroHsa 2015 r. Ne 636;

[TonoxeHre o MpakTUUYECKON MOJrOTOBKE 00yUYaroIuXcsl, yTBEPKACHHOE prKa3oM MuHu-
CTEpCTBa HAyKH U BhICIIEro oOpa3oBanus Poccuiickoit denepannu 1 MuHUCTEpCTBA TIPO-
ceemenus Poccuiickoit @eneparuu ot 5 aBrycra 2020 1. Ne 885/390;

VYcTaB U I0KanbHbIE HOPMATUBHBIE aKThl MOCKOBCKOTO MOJIUTEXA

Obnactu npodeccrnoHaIbHOHN NESTENFHOCTH U Chephl MPOeCCHOHATFHON AEATEIBHOCTH, B
KOTOPBIX BBIITYCKHUKH, OCBOMBIIINE IPOrpaMMy OakanaBpHara (Jlajnee - BBIITYyCKHUKH ), MOTYT
OCYILIECTBIIATH MPO(PECCHOHATBHYIO IEATEIBHOCTB!
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06 CBs13b, HHPOPMALIMOHHBIE 1 KOMMYHUKALIMOHHBIE TEXHOJIOTHH (B cpepe MPOeKTUpoBa-
HUS, pa3pabOTKH, BHEJPEHUS U HKCIUTyaTallil CPEJICTB BBIYUCIUTEIBHON TEXHUKN U HH(DOP-
MAaIMOHHBIX CUCTEM, YIPABJIEHUS UX KU3HEHHBIM LIUKIIOM)

4.2.  OcHoBHasl JUTepaTypa:

1. 3a6onorckuii B.C. JIuneiinas anredpa v aHaTIuTHYECKasi reoMeTpus (Y4eOHbIH KOMIUIEKC):
yaeOHoe mocobue, 2-e uzn. Crep. M.: M3a-so MIHOPA-M, 2022. 309 c. (Bsiciiee o6pazoBa-
HUe: OaKanaBpHar).

2. Cwupotuna UK. JIuneiinas anreOpa u aHATUTHYECKAsi TEOMETPUS: MHTEPAKTUBHBIN KypC:
ydyebHoe nmocobue qist By3oB. CII6, M3a-Bo Jlans, 2022. 180 c.

3. Kypc nekuuii mo nuHeHoOM anredpe n aHaIUTUIECKON reoMeTpun: yueoHoe nocooue. // Kya-
psasueB b.1O., Marsm B.A., [Tokazees B.B., Uepkecosa ['.B.. M.: MI'TY «MAMM», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnekTponHslit pecypc.]

4.3. JlomoJHUTeJbLHAA JJUTEpaTypa:

1. Kpartkuii Kypc BbICIIEH MaTeMaTUKU |[DIeKTpOHHBIN pecypc]: yueb. - DIeKTpoH. JaH. -
MockBa:  HamkoB u K, 2017. - 510 c. [Pexum  pmoctyma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpana.] .

2. 3yo6koB B.I'., JIaxoBckuii B.A., Mapteirenko A.W., Munocues B.b., [Tymkaps E.A. Kypc ma-
TEMaTHUKU JJIs1 TEXHUYECKUX BBICHIMX y4eOHbIX 3aBenenuid. Yactu 1-4. M.: MT'Y, 2012. 400
IK3.

3. Wnwsun B.A., [To3nsk O.I". Ananurnueckas reometpust. M.. Hayka. ['naB. pea-ust puznko-ma-
TeM. TuT-phl, 1988. 224 c.

4. bexnemumies, /[.B. Pemenue 3amay u3 Kypca aHATMTHYECKOW T€OMETPUHM W JIMHCHWHOW ail-
reOpsl [D51eKTpOHHBIN pecypc]: yued. mocobue - DneKkTpoH. 1aH. - Mocksa: ®uzmariut, 2014.
- 192 c. [Pexxum noctyna: URL: https://e.lanbook.com/book/59632. - 3aru. ¢ skpana.]

4.4. JnexkTpoHHBIE 00pa3oBaTe/IbHbIE PeCypChI

[TpoBeneHue 3aHATHI U aTTECTAIMA BO3MOKHO B INCTAHIIMOHHOM (OopMarTe ¢ IPUMEHEHUEM CH-
CTeMBI JHCTaHIMOHHOTO 00yueHust yHuBepcutera (CJO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
denpoit «MaTtemaTtnka» 3IEKTPOHHBIX 0Opa3oBaTeibHBIX pecypcoB (DOP) mo BceMm paszpenam
POTpaMMBbI:

Hassaaue 0P
Jluneiinas u BekTopHas anreopa | https://online.mospolytech.ru/course/view.php?id=3368
AHanuTHuecKasi TeOMETPHs https://online.mospolytech.ru/local/crw/course.php?id=2843

Jluneiinast anrebpa u ananutu- | https://online.mospolytech.ru/course/view.php?id=462
YCCKad reoMCTpus

Pa3pabotannsie JOP BKIIIOYaIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsaok mpoBeneHus padoOT B AUCTAHIIMOHHOM (popMmaTe yCTaHaBIMBACTCS OTICIBHBIMU PACIO-
PSDKEHUSIMH ITPOPEKTOpa M0 yueOHOM paboTe 1/Uil HEHTPOM yueOHO-METOIUIECKOi paboThI.

Kaxnpiii cryneHT obecriedeH MHIAMBHIYaJbHBIM HEOIPAaHHMUYEHHBIM JOCTYIOM K 3JEKTPOHHOM
OMOIIMOTEKE MOCKOBCKOTO TIOJIATEXA
https://online.mospolytech.ru/course/view.php?id=7621&section=1 .



http://lib.mami.ru/lib/content/elektronnyy-katalog
https://e.lanbook.com/book/93522
https://e.lanbook.com/book/59632
https://online.mospolytech.ru/course/view.php?id=3368
https://online.mospolytech.ru/local/crw/course.php?id=2843
https://online.mospolytech.ru/course/view.php?id=462
https://online.mospolytech.ru/course/view.php?id=7621&section=1

HHTepHeT-pecypchl BKIIOYAIOT Y4eOHO-METOJMUECKUE MaTepUalbl B 3JIEKTPOHHOM BHUJIE, NIPE-
CTaBJIEHHBIE Ha caiite mospolytech.ru B paznene: «lleHTp MaremaTH4eckoro oOpa3oBaHUs
(http://mospolytech.ru/index.php?id=4486,

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

[Tone3nble yueOHO-METOANYECKHE U MH(POPMALIMOHHBIE MaTepHaIbl IPEACTABICHbl Ha calTax:
http://exponenta.ru, http://egworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB nHDOPMAIIMOHHO-TEIIEKOMMYHUKAITMOHHON ceTh « THTEpHET» ISt OCBOCHUS
JUCHUIUIMHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.

4.5, JIuueH3MoHHO€e U CBOOO/THO pacnpocTpaHsieMoe MPOrpaMMHoe odecrevyeHue

Ne| HaumenoBanue | Pazpaborunk 1O HJoctynHocTh Ccblika Ha Ennnblii peectp
(mpaBoo0.1aga- (IMII€eH3UOHHOE, | POCCHICKUX MPOrpPamMM st
TeJIb) cB00OIHO pac- 9BM u B/l (npu naanuuu)
NPOCTpPaHsieMoe)

1 | Astra Linux | OOO JInnensnonHoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase _id=9540

ACTPA" 36
2 | MoitOduc OO0 "HOBBIE JIuieH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase id=9433

TEXHOJIOI'" 75

4.6. CoBpemeHnHble npodeccHOHATBbHbIEC 0a3bl JAHHBIX U HH(POPMALMOHHBIE CIIPABOYHbIEC
CHCTEeMBbI

Ilepeyens pecypcoB cetu UHTEepHET, JOCTYNHBIX AJI51 0CBOCHHS IMCUMILIAHBI:

HaumeHoBaHue Ccbuika Ha pecypce JocTynHoCTh

NudopmanuoHHo-cnipaBoYHbIe CHCTEMbI

HoctynHa B cetn UH-

Stack Overflow https://stackoverflow.com/ TepHeT 0e3 orpaHuye-

1305071
WNudopmanoHHbie pecypesbl
http:// www.consultant.ru JoctymnHo
Certu Koncynpranrtllntoc
[Toptan ®enepanbHbIX roCy-
apCTBEHHBIX 00pa30BaTeb-
Aap P http://www.fgosvo.ru. JoctymnHo

HBIX CTAH/IapPTOB BBICIIETO 00-
pazoBaHUs

JIEKTPOHHO-0M0/THOTEYHbIE CHCTEMBI
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http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
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http://www.i-exam.ru/
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https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/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/

Jlaub https://e.lanbook.com/ HoctynHa B cett UH-
TepHeT 0e3 orpaHuye-

HUUI

IPR Books https://www.iprbookshop.ru/ | loctymnua B cetu Un-
TepHeT 0e3 orpaHuye-
HUHI

IIpodeccnonanbHbie 02361 JAHHBIX

baza naHHBIX HAyYHOMU DIIEeK- http://www.elibrary.ru JoctymHo

TPOHHOU OMOIHOTEKHN

(eLIBRARY.RU)

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

— moJiuTeMaruueckas pedepa-
TUBHO-OMOIMOTrpaduieckas u
HaykoMeTpuieckas (0ubano-
MeTpudecKas) 6a3za JaHHBIX

5. MﬂTepl/laHbHO-TEXHI/I'{e(!KOG o0ecneyeHue JAHCHHUIIIMHBI

MarepuanbHo — TeXHUYecKast 0a3a yHUBEpCUTETa 00ECIIeUnBaeT MPOBEJCHNUE BCEX BUIIOB
SaHSITI/II\/’I, IpeaAyCMOTPCHHBIX y‘-IC6HBIM IIJIaHOM, U COOTBCTCTBYCT HeﬁCTBYIOHIHM CaHUTAapPHBIM U
POTUBOIOXAPHBIM IPAaBUIIaM U HOPMaM.

Kadenpa «MatemaTrka» He pacrosnaraeT COOCTBEHHBIM ay IUTOPHBIM (DOHIOM U HCIIONb-
3yeT y4eOHble ayIMTOPHH U3 0011ero poHa yHUBEpCUTETA.

HpI/I HCO6XO}II/IMOCTI/I AJIA TIPOBEACHUA MHTCPAKTUBHBIX IMPAKTUYCCKUX 3aHATHI HCIIOJIB3Y-
IOTCSI KOMITBIOTEPHBIE KJIaCChl YHUBEPCUTETA.

6. MeToauueckne peKoMeH AU
6.1. MertoauuecKkne peKOMEeHIAIMH /ISl PEN0JABATe sl 0 OPraHH3aAIUuN 00yYeHHsI

[Ipexne Bcero, cieayer o0paTUTh BHUMAHUE CTYACHTOB Ha TO, YTO MPAKTHUECKU BECh U3Y-
yaeMblid UMU MaTepuai He TpedyeT Kakoi-1100 CrelranbHOM (JJOTMOMHUTEIHHON) TOJATOTOBKY U
BITOJTHE MOJKET OBITH YCIEIIHO U3YY€H, €CIIH CTYJCHTHI OYIyT MOCEIAaTh 3aHITHs, CBOEBPEMEHHO
BBITIOJIHATH JOMAITHHUE 3aJaHHsI ¥ TTOJIb30BaThCsA (MIPH HEOOXOAMMOCTH ) CUCTEMOH MJIaHOBBIX KOH-
CyJIbTallMil B TEYEHHE KaKJOr0 ceMecTpa. Bomenmme B Kypc MaTEMaTHKHU pa3Ienbl SBISIIOTCS
KJIACCUYECKHMH, B TO 5K€ BPEMS OHU NMPAKTUYECKU OPUEHTHUPOBAHBI, TAK KaK UMEIOT LIIMPOKOE pac-
IIPOCTPAaHEHNUE I PELICHUs] Pa3HOT0 POAa 3a/1a4 BHYTPU CaMOM MaTeMaTUKU U MIPUKIIAIHBIX 3a-
nad. VIX ocBoeHME MOMOKET CTyJEHTaM JIOTUYECKH BEPHO, apryMEHTHPOBAHO U SICHO CTPOUTH
YCTHYIO M MIUCBMEHHYIO PeUb, YCIEUIHO IPUMEHITh HAKOIUIEHHBIE 3HAHHS B MPO(EeCCHOHAIBHOM
JeSITEIIbHOCTH.

Heo6xoauMo ¢ camoro Hadajia 3aHATHHA pEKOMEH0BATh CTYJEHTaM OCHOBHYIO M JIOTIOJ-
HUTEJBHYIO JJUTEPATYPY, @ B KOHIE CEMECTpa JaTh CIIMCOK BOIIPOCOB JJIsl IOATOTOBKH K DK3AMEHY.

Ha nepBoM 3aHATHH 1O JUCHUIUIMHE CIeAyeT 0053aTeIbHO MPOMH(POPMHUPOBATE CTYICH-
TOB O BUJIE U (popMe MPOMEKYTOUHOM aTTeCTAllUH 110 AUCLUILINHE, CPOKAX €€ MPOBEACHHUS,
YCIIOBUSX JIOMYCKa K IPOMEKYTOYHON aTTeCTAllMK, IPUMEHSAEMBIX BUAAX IIPOMEKYTOUHOTO KOH-
TPOJIS.
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N3noxxeHne TeopeTHUECKOro Marepuaia AOHKHO CONPOBOXAATHCA WIUIFOCTPATUBHBIMU
pUMepaMu, TIIATEIbHO OTOOPAHHBIMU IMpEnoaBaTesieM TakK, YTOObl TEXHUYECKUE TPYJHOCTH U
BBIKJIQJIKU [IPU PELICHUH 3314l HE OTBJIEKAJU OT IJIABHOTO: OCMBICICHUS UIEH U CYTH MPUMEHSI-
eMbIX MeToJ0B. Cieayer Bcerjaa yKas3blBaTh IPUMEPHI IPAKTUYECKOTO TPUMEHEHUS PAaCCMOTPEH-
HBIX Ha 3aHATHIX ypaBHEHUH U GOpMyII.

[IpakTuueckue 3aHATHS JOHKHBI ObITh OpPraHU30BaHbI MPENoiaBaTeIeM TakKuM 00pa3oMm,
4TOOBI OCTAaBaJIOCh BPEMs Ha MEPHOAMYECKOE BBHIMOIHEHHE CTYJCHTaMU HEOOJBIIOW CaMOCTOS-
TeIbHON pabOTHI B Ay JUTOPHUH VISl IPOBEPKH YCBOCHHS M3JI0KEHHOTO MaTepuaa.

[IpenonaBaTens, BeAyIIHiA MPAKTHUECKUE 3aHATHUS, JOJDKEH COTJIACOBBIBAThH yueOHO-TeMa-
TUYECKUH IJIaH 3aHATUH C JIEKTOPOM, UCIIOJIb30BATh €MHYIO0 CUCTEMY 0003HAYCHHUIA.

[IpenonaBatenio cieayeT T0OMBATHCS CUCTEMAaTHUECKOW HENpPEepHIBHONW pabOThI CTYICH-
TOB B TEYCHHE CEMECTPa, HEOOXOAUMO BBISBIISTH CHIIBHBIX CTY/I€HTOB U IIPUBJIEKATh UX K HAYYHOU
paboTe, K y4acTHIO B pa3HOTO POJAA OJUMIIHAJaX U KOHKypcax.

CTyneHT I0KeH OIlyIaTh 3aMHTEPECOBAHHOCTD MPENOJaBaTess B JOCTUKEHUN KOHEY-
HOTO pe3yJsibTaTa: B NMPUOOPETEHHH OOYYaroIIMMUCS MPOYHBIX 3HAHWH, YMEHUH W BIAICHUSA
HAKOIUICHHOM MH(OpMaIyeil uist pelieHus 3a/1a4 B Ipo(eccCuoHaNbHOM 1eATeIbHOCTH.

6.1.1. O6pa3oBaTe/ibHbIE TEXHOJIOT UM

B03M0HO ITpoBeicHNE 3aHATHIA U aTTECTAIlMi B IMUCTAHIIMOHHOM (opMaTe ¢ MPUMEHEHUEM CH-
CTeMBbl JUCTaHIMOHHOTO 00y4deHust yHuBepcutera (C/1O-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
dbenpoit «MatemaTrkay EKTPOHHBIX 00pa3zoBaresibHbIX pecypcoB (JOP) (cm. m.4.4) .

[Topsimok mpoBeneHus: paboT B JUCTAHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTJEIbHBIMU PACIIO-
PAXKEHHUSIMH IPOPEKTOPA M0 y4eOHOM paboTe 1/1in HEHTPOM Y4eOHO-METOAMUYECKON pabOThI.

6.2. MeToanuyeckue yKazaHus sl 00y4aIOIMXCS 110 0CBOEHHUIO
AUCHUTTHHBI

Paspnen: 31eMeHThI JTUHEHHON aaredpbl

Martpuusl u onpeaeaurtenu. [Ipexie Bcero, CTyIeHT J0JDKEH MOHAThH, YTO MaTpULa —
3TO Tabnuua yrcen (IpudeM 3Ta Tabaula MOXKET UMETh OJIMHAKOBOE YMCIIO CTPOK U CTOJIOIOB, a
MO3KET OBITh U IPSIMOYTOJIBHOM ), @ ONIPENIEUTENb- 3TO YHCIIO0, 3alIMChIBAEMOE B BUI€ KBaIpaTHON
TaOJIUIIBI, TO €CTh ONPEACTUTEIH CYIECTBYIOT TOJIBKO Y KBaJJpaTHBIX MaTPUII.

Crnenyet 06paTuTh 0c000€ BHUMaHKE Ha OMEPALIUI0 YMHOKEHUS TPSIMOYTOJIBHBIX MATpPHIL
U TIOHATh, KAaKUM I0JTy4aeTcs MOPsAJ0K MaTpHIbl — npousseieHus. OcoOeHHOCTh MaTPHI] TaKXKe
COCTOMT B TOM, YTO TIPOU3BEIECHNE MATPHIL HE epecTanoBouHo, To ecth AB # BA .Crenyer 06s-
3aTeNIbHO YOEUThCS B 3TOM, PELINB COOTBETCTBYIOIINE 3a0a4H.

BaxxupiM siBsieTcsl oHATHE 0OpaTHOW MaTpuilbl. Hajno 3HaTh ycioBHe CylIecTBOBAHUS
00paTHOW MaTpHILIbl U AITOPUTM ee TocTpoeHus. [locne ee BhIUMCIEHUS 11enecoo0pa3Ho AeaTh
POBEPKY NMPABUILHOCTH PEIICHHMS, BBITIOJHUB OIEPAIni0 yMHOKeHN A A = E (1omkHa 1mody-
YUTHCS €AUHUYHAS MaTPHILIA)

[Ipu uzydenun onpenenuresneil Ha10 YETKO YCBOUTh MOHIATHSI MUHOpPA, aJlreOpanvyeckoro
JIOTIOJIHEHHUS, 3HaTh MHOTOYHCIICHHBIE CBOMCTBA onpenenurens. /i 0cBOEHUsI TEXHUKU BBIYHC-
JICHUsI OTpeAeTUTeNeH 1eaecoo0pa3Ho, BHIOpAB MPOU3BOJIBHBIA OMPEAETUTENb BBIIIE TPETHETO
HOPSI/IKA, PACKPBITh €0 Pa3IMYHBIMU CIOCOOAMH, MPUMEHSS pa3jokKeHHWe U MO CTPOKaM M IO
cronbiam. O6paTuTe BHUIMaHUE, KAKUE CTPOKH (CTOJIOLIBI) MPEIOYTHTEIbHEE BEIOUPATH [T pac-
KPBITHSL OTIPEIEIUTEINS, YTOOB! YIPOCTUTH €ro BeluHciaeHne. Oco0eHHO 3((hEeKTUBHO BBIYHCICHHUE
OTIPENICITUTEIS C TIOMOIIBIO AIIEMEHTAPHBIX NMPEOOPA30BAHUMN, TPUBOASAIINX €r0 K TPEYTOJIBHOMY
BUY.

[Ipu u3ydyeHnn pemieHnii cucTeM JIMHEWHBIX anreOpandeckux ypaBHenuii (CJIAY) obpa-
TUTE BHUMAHHE, IPEXKJIE BCETO, HA MIOHATUE PELICHNS CUCTEMBI M YCIIOBUS CYIIECTBOBAHUS peLle-
HUH B 3aBUCHUMOCTH OT COOTHOLIEHHSI MEKy PAaHI'OM MaTpUIbl, PAHTOM PACIIMPEHHOW MaTPHIIbI
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CHUCTEMBI M YHCJIOM HEM3BECTHBIX M ypaBHeHUU. OOpaThTe BHUMaHUE HA yCIIOBUS TMPUMEHEHUS
dbopmyn Kpamepa u Meroma oOpaTHOU MmaTpuilbl. BHIMaTenbHO pazdepute mpuUMEpPHl PEIICHUS
IPOM3BOJILHBIX CHCTEM JIMHEWHBIX anredpanyeckux ypaBHeHUi MeTozoM ["aycca (BBenenue Oa-
3WCHBIX M CBOOOHBIX TIEPEMEHHBIX ).

Pa3nes: Ji1eMeHTbI BEKTOPHOM aaredpnl

[Ipn u3ydennn naHHOW TeMbl OOpaTUTE BHUMAaHUE Ha JIMHEIHbBIC OMepaluu HaJ BEKTO-
pamu, Ha IOHATHS JINHEHHOW HE3aBUCUMOCTH ¥ JIMHEWHOU 3aBUCUMOCTH BEKTOPOB, Ha PyHIaMEH-
TaJbHOE MOHATHE 0a3Kca BEKTOPHOTO MPOCTPaHCTBa (M OPTOHOPMUPOBAHHOTO 0a3uca), Ha pasiio-
JKEHUE BEKTOpa 10 0a3ucy.

3HaTh onpeeeHne, FeOMETPUUECKIE CBOMCTBA CKaJIsIPHOTO, BEKTOPHOTO U CMEIIAHHOTO
POM3BEACHUS BEKTOPOB, POPMYIIBI VI MX BBIYMCICHHUS B BEKTOPHOM U B KOOPIUHATHON (opMe.
O0s13aTeNbHO 3HATH U YMETh MPOBEPSITH YCIOBUS OPTOTOHAILHOCTH, KOJUTMHEAPHOCTH U KOMILIa-
HapHOCTH BEKTOPOB.

Pa3nesi: KOMIJIEKCHbIE YHCJIa 1 MHOTOYJIEHbI

B atoM paznene, npexie Bcero, HaJl0 NOHATh, YTO KOMIUIEKCHOE YHUCIIO SIBUJIOCH PACIIM-
pEHHEM MOHATHUSA IEUCTBUTENBHBIX YHUCEN, 3HATh ONpEeIeHUE U TpU (OPMBI 3aHCH KOMILIEKC-
HOTrO dYucIna (anredpanyecKyro, TPUrOHOMETPUYECKYIO U TIOKA3aTeNbHYI0), TEOMETPUYECKYIO HH-
TepIpeTaIio KOMILUIEKCHOTO YUCIa U B3aUMHO-0/IHO3HAYHOE COOTBETCTBHE MEXK/1y MHOKECTBOM
KOMILIEKCHBIX YHCEI U MHOKECTBOM TOYEK KOMIUIEKCHON MJIOCKOCTH. 3HATh (opmyiy Ditepa.
KommuiekcHble ymciia MOKHO M300pa)xaTh C TMOMOIIbIO BEKTOPOB Ha KOMILJIEKCHOM MJIOCKOCTH.
[TosTOMY Omepanuu cIoXeHHUs U BEIUNTAHUS KOMITJICKCHBIX YHCENI MOTYT OBITh CBEZICHBI K OTlepa-
IIUSIM CJIOKEHUS U BBIUUTAHUS COOTBETCTBYIOLUX BEKTOPOB.

Hano 3HaTh 1 yMeTh BBIIIOJIHATD ONEPAL[MM YMHOKEHUS, I€JI€HHsI, BO3BEICHUS B I10JI0KH-
TEJIbHYIO CTENEHb KOMILIEKCHBIX YMCEN, 3alMCAaHHBIX B TPUTOHOMETpUYECKO (opme, n3Biede-
HUS KOPHA N-OH CTENIEHW M3 KOMIUIEKCHOT'O YKCIa.

Crnenyetr oOpaTuTh BHUMaHHE HA TO, YTO MHOKECTBO KOMILJIEKCHBIX YHMCEN SIBIISIETCA 3a-
MKHYTBIM, TO €CTh JIF00as anreOpanueckas onepamusi HaJi KOMIUIEKCHBIMH YHCTIaMH HE BBIBOJIUT
3a mpeiesbl 0071acTH KOMIUIEKCHBIX YHCET.

Hano 3nath pa3nuuHbie BUJIbI Pa310KEHNUS MHOTOWIEHA HA MHOKUTENH JUISl CIIy4aeB, KO-
I71a Cpey KOpHEl MHOrouJieHa MOTYT OBITh KpaTHbIE, KOMIUIEKCHbIE KOPHU. DTU CBEACHUS Oy IyT
HCIIOJIb30BAThCS, HAPUMEpP, B MHTErPAaJIbHOM MCUUCIECHUU TPU BBIYMCICHHM WHTErPAJIOB OT
JIpOOHO-palMOHANIBHBIX (DYHKUWH, IPU PEIIeHUH JIMHEWHBIX OJHOPOAHBIX TU(depeHIIaTbHBIX
ypaBHEHUI N-TO MOPAIKA C TOCTOSTHHBIMU KO3 UITUECHTAMH.

Pa3znen: AHaJanMTHYECKas reoOMeTpUs

[Tpu n3yueHnH aHAIUTUYECKON T€OMETPUH CIIELYET, IPEXKIE BCETO, IOHATD, YTO €€ 3aa4eil  sB-
JSIETCSl U3YYEHHE TE€OMETPUUYECKUX OOBEKTOB MPHU MOMOIIN aHAIUTUYECKUX METOJOB airedpsl U
MaTEMaTHYECKOI 0 aHalu3a. B 0CHOBE Takoro noaxoAa J€KUT METO KOOpJAUHAT, BIIEPBBIE CHCTE-
MaThyecku mpuMeHeHHbIN P. JlekapTroM. OCHOBHBIC TIOHSTHS T€OMETPUH (TOUYKA, MpsIMasi, TI0C-
KOCTb) SIBJIIFOTCSI HEOMPEAEIIEMbIMU, U JIJIsl UX ONUCAHUS MPUMEHSIETCS] aKCUOMAaTUYECKUM Me-
TOJ1, TO3BOJISIFOIIMM YCTAaHOBUTH B3aMMHO OJIHO3HaYHOE COOTBETCTBHE MEK/y MHOKECTBOM TOUEK
OpSMOM U MHOKECTBOM JICHCTBUTENBHBIX YMCET U, TAKMM 00pa30M, BBECTU CHCTEMY KOOP/AUHAT.
Hazno yetko ycBouTh pasnuyHbie (GOpMbI YpaBHEHHH MPSAMOM U IIIOCKOCTH YMETh MEPEXOIUTh OT
oJtHOU (opMbl K pyroi. CreayeT OCMBICIUTD U YCIEIIHO MPUMEHSATh PEeIIeHHs KIAaCCUYECKUX
3a]a4 aHAJIUTUYECKON IeOMETpHH O B3aMMHOM pACIIOJIOKEHMH NPSIMBIX U TUIOCKOCTEW, YMETh
OTIPENIeNIATh YTIJIbl U PACCTOSHUS MEXKAY Pa3IMUYHBIMU T€OMETPUUECKUMH O0BEKTAMHU.

OTMeTHM B 3aKJIIOUEHHUE, YTO YCIIENIHOE M3y4YeHHE TUCHUIUINHBI «JluHeiHas anreOpay,
nproOpeTeHre HeOOXOIMMBIX KOMIIETCHIINN, YMEHUHN U HABBIKOB BIIQ/ICHUS MAaTEMAaTHYECKUM arl-
napaToMm TpeOyeT OT CTYJIEHTOB OOJIBIION CaMOCTOSTENIbHON paboThl. OOpaTuTe BHUMAHHE, YTO
KOJINYECTBO YaCOB, OTBOAMMBIX HAa CAMOCTOSITENIbHYIO pa0OTy B COOTBETCTBHU C yUEOHBIM IUIA-
HOM, OOJIbIIIE YHCIIa YaCOB, OTBOJAUMBIX Ha BCE BUbI Ay IUTOPHBIX 3aHSATHUI.
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7. ®OoHJ OLIEHOYHBIX CPEACTB

@DOoH/I OIICHOYHBIX CpeACTB NpezacTaBieH B [Ipunoxenun 2 k paboueil mporpamMmme U BKIIOYAET
pazzensl:

1. MeTop! KOHTPOJISI ¥ OLIEHUBAHUS PE3YIbTATOB 00ydEHUS

2 Ikana 1 KpUTEPUH OLICHUBAHUS PE3YJIBTATOB O0YUCHUS

3. OueHouHbIE CPEICTBA

3.1. Texymuii KOHTPOIb

3.2. IlpoMexxyTOUuHas aTTecTanus
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Ilpunoscenue 1

TemaTu4yeckni IJIaH coePKAHUA TUCHUILINHBI «JInHeliHas anredpa»

M0 HAIIPABJICHUIO TOAT0TOBKHA

09.03.01 «<MudopMaTHKa U BHIYUCIUTETbHAS TEXHUKA)

HanpasiieHHOCTb (TIpOHiIb MTOATOTOBKH)
Be0 TexHosiorumn
®opma 00yveHHsi: OUHAA
Tox na6opa: 2024/2025

(bakanaBp)
Buabi yueOHoii padoTsl,
BKJII0OYAsi CAMOCTOATEIbHYIO Buabl camocTosiTe/IbHOM PadoThI Dopmbl
=¥ aTTrecTa-
5 = padoTy CTy1eHTOB, CrtyneHToB M
Pazzen < S 1
)
3 o U TPYA0EMKOCTh B Yacax
n/n CP | KC
J | II/C | JIa6 C P K.P. | K.II. | PI'P | Pedepar | K/p | 2 | 3
IlepBblii cemecTp
Pa3pen 1. Di1eMeHTHI JUHEHHOH AJI-
1.1 | redpul Mampuysi, oeticmsus Had Mampu- 1 1 2 2 3
yamu.
Onpenenureny, UX CBOWCTBA M BBIYHCIIC-
Hue. MaTpudHas 3anmuch CHUCTEMBI JIMHEH-
1.2 - 1| 2 2 3 ¥
HBIX YPaBHCHU.
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Boinaua zagauuii PI'P Ne 1 o imHeiiHOH
ajareope .

1.3

OOpaTHas MaTpuIla U ee Beluuciienue. Mat-
pUYHAas 3aIllUCh CUCTEMBI JIMHEMHBIX YpaB-
HEHUU.

1.4

CucreMbl TUHEHHBIX aNreOpanyecKux
yYpaBHEHU, OCHOBHBIE MTOHSTHS U OTIpe/ie-
neHus. Pemenue cucreM TMHENHBIX ypaB-
HeHuit Mmetogom Kpamepa, metogom o6part-
HOM MaTpHUIIbI

1.5

Pemenue cucrem JIMHENHBIX YpaBHEHUI
MetoqioM ["aycca. Panr marpuisl. Teopema
Kponekepa — Kanemnu.

1.6

Meton 'aycca B Ipon3BOIBHBIX CHCTEMAX
JMHENHBIX ypaBHEHUH. OTHOPOHBIE CH-
CTEMBbI TMHEUHBIX YPaBHEHUH.
CamocrosiTesibHas padora Nel B ayauro-
PMH 10 JIMHEHHOH ajaredope

1.7

Bexkropsl. JInHeHbIE onepauy HajJl BEKTO-
pamu, uxX cBoicTBa. JIMHEHBIE KOMOWHA-
WA BEKTOPOB. JIMHEWHO HE3aBUCUMBIEC U
JIMHEWHO 3aBUCUMBbIE CUCTEMBI BEKTOPOB.
Boinauya 3aganuii PI'P Ne2 nmo BeKTOpHOI#
ajreope.

1.8

[Monste OGa3uca. KoopauHaTel BeKTOpA.
KomnnaeapHOCTh, OPTOrOHAIBHOCTH U KOM-
MJIAHAPHOCTh BEKTOPOB.
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1.9

CkansipHO€ MPOU3BEACHUE BEKTOPOB U €T0
CBOMCTBAa. BekTopHOE NMpou3BeneHNUE ABYX
BEKTOPOB, €r0 CBOMCTBA.

1.10

CMmeliaHHOE TIPOU3BEIEHUE TPEX BEKTOPOB
U ero cBoiicTBa. Brruucienme oobema ma-
paienenumneaa. YcClIOBUE KOJUIMHEApPHO-
CTHU, OPTOTOHAJIBHOCTU W KOMIIJIAHAPHOCTHU
BEKTOpOB. OpPTOHOPMUPOBAHHBIN Oa3uC.
Brraucnenne CKaJIIpHOro, BCKTOPHOI'0O M
CMEIIAHHOTO MPOU3BEJACHUN BEKTOPOB, 3a-
JaHHBIX KOOpIWHATAMH B OPTOHOPMHPO-
BaHHOM 0Oasuce.

CamocTosiTesibHasi padoTa Ne 2 B ayIuTo-
P¥H 110 BEKTOPHOIi ajiredpe

10

1.11

JIuneitnpie pocTpaHcTBa. PasmepHOCTh H
6a3uc JIMHEHHOT0 MPOCTPAHCTBA.

Martpuna nepexoga ot 0a3uca k 0Oazucy
npeoOpa3oBaHue KOOpAWHAT BEKTOpa MpHU
n3MeHeHuu 6aszuca. CoOCTBEHHbIE BEKTOPBI
U COOCTBEHHBIE 3HAUEHUS JIMHEHHOTO ore-
paTopa.

11

1.12

Pa3znen 3. KommiekcHble 4yHucjIa H MHO-
rowieHbl MHOXXECTBO KOMIUIEKCHBIX YH-
cesr. DopMBI 3alUCH KOMIUIEKCHBIX YHCETI.
Onepauml Haa KOMIIICKCHBIMU YHCJIaMU.
Pa3noxkenre MHOTroWIeHA HAa MHOXKHTCIIH
OCHOBHAs TeOpeMa aireOpbl

12

1.13

Paznen 4. AHaMTHYECKASA TeOMETPHUSA
Cucrembl koopauHaT. Paznuusble THIBI
YPaBHEHUH IJIOCKOCTH

13
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Boinaua 3agaunii PI'P Ne3 mo anajaurTn-
yecKOi reoMeTpuu

1.14

PasnuuHble TUIBI ypaBHEHUN MPSMOM Ha
IJIOCKOCTH U B IPOCTPAHCTBE

14

1.15

B3aumHoe pacnosokeHue npsMbIX Ha II0C-
KOCTH U B IIPOCTpaHCTBE. Brruncnenue pac-
CTOSIHUM MEXIy ABYMs TOUKaMH, TOUYKOU U
npsMoil. B3anMHOeE pacronokeHne miocKo-
cTeil. Beluuciaenue pacCTOSIHUN MEK Iy TOY-
KOU U IJIOCKOCTBIO

CamocrositeibHas pabora Ne 3 B ayauro-
PHH [0 AHAJIMTHYECKON reOMeTPHH

15

1.16

Kpusbie BTOporo nopsika ux reomeTpude-
CKHME CBOMCTBA. YPaBHEHUs DJUIMIICA, THU-
nep6oibl, mapabonsr OOmiee ypaBHEHUE
KpUBOW BTOpOro mnopsaka. IIpusenenue
KPUBBIX BTOPOIrO NOpsJKa K KaHOHHYe-
ckoMy Buay. lloBepxHOCTHM BTOPOro mo-
psaaka

16

dopMma aTrecTanumn

21

Bcero yacoB nmo aucuuIJInHe

16

32

60

PI'P

caM

pao.
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Ipunooicernue 2

®OH/JI OLIEHOYHBIX CPEJCTB
MO JUCHUIIJIMHE

«J/IunerHas aareopa»

Hanpasnenue noarorosku: 09.03.01 «MTHpopMaTrKa U BHIYUCIUTEIbHAS TEXHUKAY.
[Tpodunb: «Bed TeXHOIOTHIY.

Kagenpa: «MaremaTuka»

1. MeToabl KOHTPOJIA M OLIEHUBAHUS Pe3yJIbTATOB 00y4YeHMs

I[JUI KOHTPOJIA YCIICBACMOCTH U KAYCCTBA OCBOCHHUA JUCHUILIIMHBI HaCTOﬂH_Ief/'I HpOFpaMMOﬁ

IIPEyCMOTPEHBI CIEAYIOIINE BUAbI KOHTPOJIS:
- KOHTPOJIb TEKYLIEH ycreBaeMocTH (TEKYIUN KOHTPOJIb);

- IPOMEXKYTOYHAsI aTTecTalusl (IK3aMeH).

2. lllkana 1 KpUTEPUM OlLIEHUBAHMSI Pe3yJIbTATOB 00YUYEeHUS

dopmMa NPOMEKYTOYHOM aTTeCTALIMM: IK3aMeH

[IpomexyTounas aTrectanus o0y4aronuxcs B (hopMe 3K3aMeHa MPOBOJUTCS MO pe3yIbTaTaM
BBITNIOJTHEHUSI BCEX BUJIOB yueOHOM paboThl, IPeyCMOTPEHHBIX Y4EOHBIM IIJIAHOM 110 TAHHOM AUCIIU-
IUIMHE, MIPU 3TOM YUYUTHIBAIOTCS PE3YyJbTaThl TEKYIIETO KOHTPOJS yCIEBAEMOCTH B TEUEHHE Ce-
MecTpa. OleHKa CTEeNeH! JOCTHKEHUS 00yJarolUMUC MIaHUPYEMbIX Pe3yIbTaToB 00y4YEeHHS T10
JTUCIUIIMHE TIPOBOJIUTCS MPENoaBaTesieM, BEAYIIUM 3aHATHS MO AUCHUUIUIMHE METOJIOM JKCIIEPT-
HOM oueHkH. [lo uTOramM MpPoOMeKyTOUHOM aTTeCTalluy MO AUCHMUIUIMHE BBICTABISETCS OIEHKA «OT-
JUYHOY, «XOPOIIO», KYJOBIETBOPUTEIHHO» WU «HEYOBIETBOPUTEIHLHOY.

IIxana oneHNBaHUA

Onucanue

OTIIMYHO

Brinonnensl Bce o0si3aTe/ibHbIE YCJIOBHSI NMOATOTOBKH CTY-
JAeHTa K NPOMEXXYTOYHOIl aTTecTauMM, TPEIyCMOTPEHHBIC
nporpamMMoil JucuUIUIMHEL. CTYICHT IEMOHCTPUPYET COOTBET-
CTBHE 3HaHUH, YMEHUH, HABBIKOB ITOKA3aTeIsIM, IPUBEICHHBIM B
TaOJHUIIAX, OTIEPUPYET MPUOOPETEHHBIMU 3HAHUSMH, YMEHHUSIMH,
HaBBIKAMH, IPUMEHSET MX B CUTYallUSX MOBBIIIEHHON CIIOKHO-
ctu. IIpm >TOM MoOryT OBITH JOMYIIEHH HE3HAYUTEIHHBIE
OMMOKH, HETOYHOCTH, 3aTPyAHEHHs TPU TIEPEHOCEe 3HAHUN U
YMEHUH Ha HOBBIE, HECTaHAAPTHBIC 3a/IaUH.

Xopouio

BrimonHeHBI Bce 00s13aTe/ibHbIE YCJIOBHS MOJATOTOBKH CTY-
JAeHTa K NPOMEKYTOYHOW aTTecTalliu, MPETyCMOTPEHHBIE
nporpaMMoil quctUminHel. CTyIeHT 1EMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, YMEHUH, HABBIKOB [TOKA3aTENsIM, IPUBEICHHBIM B
TabJIMIax, OnepupyeT MPUOOPETEHHBIMU 3HAHUSIMU, YMEHUSIMH,
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HaBbIKaMU. B TO ke BpeMsI Ipy OTBETE JONyCKAET HECYILIECTBEH-
HbIE€ NOTPELIHOCTH, 3aJa4¥ PELIACT C HEIOYETAMH, HE BIIMSIIO-
[IMMH Ha OO X0 peIICHUS.

Y 10BIETBOPUTEIBEHO

BrinonHeHs! Bce o0si3aTesIbHbIE YCJI0BHSI NMOATOTOBKM CTY-
JAeHTa K NPOMEKYTOYHOH aTTecTallMH, MPEIyCMOTPEHHBIE
nporpaMMoil quctuminHel. CTyI€HT 1EMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUH, HABBIKOB [10KA3aTEJISIM, IPUBEJCHHBIM B
TabIUIAaX, ONEPUPYET MPUOOPETEHHBIMU 3HAHUSMH, YMEHHUSIMH,
HaBbIkaMu. Ho noka3piBaeT HernmyOoKre 3HaHUs, IIPU OTBETE HE
JIOIYCKaeT rpyObIX OIMOOK WM MIPOTUBOPEUUii, OJHAKO B Qop-
MYJIMPOBAHUU OTBETA OTCYTCTBYET JOJKHAsI CBSI3b MEXy aHa-
JN30M, apryMEHTaluell U BbIBOJIAaMHU, B PELICHUH 3aJa4 MOTYT
cojiepxKaThcs rpyObie ommOKu. J1Jist moTy4eHus TPaBUILHOTO OT-
BeTa TPeOYIOTCS yTOUHSIOLIUE BOIIPOCHI.

HeynosierBopurensHo

He BbmonHeHbl 00s13aTe/IbHbIE YCJIOBHSI MOATOTOBKHM CTY-
JAeHTa K NPOMEKYTOYHOW aTTecTallMu, MPETyCMOTPEHHBIC
nporpammont aucuuiiniabl, UJIW cTyaeHT neMOHCTpUpPYET He-
MOJIHOE€ COOTBETCTBUE 3HAHUN, YMEHUM, HABBIKOB NPUBEICHHBIM
B Ta0JIMIIaX, TOMYCKAIOTCS 3HAYUTENIbHbIE OIIMOKH, IPOSIBIIAETCS
OTCYTCTBHE 3HAHHI, YMEHHI, HaBBIKOB IO POy IOKa3zaTelei,
CTYJICHT UCHBITHIBACT 3HAYUTENbHBIC 3aTPYAHEHUS MPU ONEPU-
POBaHUU 3HAHUSIMU U YMEHUSIMU.

7.3. OueHo4YHBIE CpeACTBA

Hepeqenb OLCHOYHBIX CPEACTB 110 JTUCHUILINHE

«JIu"eHas ajareopa»

HaumenoBanue
Ne
OIICHOYHOTO CPE/I-
/11
CcTBa

[IpencraBnenue ore-
HOYHOTO CpPEJICTBA B
dOC

KpaTKaSI XApaKTECPUCTHKA OICHOYHOT'O
CpeacTBa

1 Konrposnbnas (ca-
MOCTOSITEJIbHAS )
paborta

(KP)

CpencTBo NMpoBEpKH YMEHUHN MPUMEHSThH
IIOJIyYEHHBIE 3HAHUS JUIS PELICHUs 3a7a4
OIPEJETICHHOr0 THIIA TI0 TEME WU pas-
ey

KomInekT KOHTpoIIb-
HBIX 33JIaHUI IO Ba-
pUaHTaM

2 | Pacuerno-rpadu-
geckasi pabora

(PTP)

CpencTBo MpOBEPKH YMEHUI NPUMEHATH
IIOJIyYEHHBIE 3HAHUS 110 3apaHee OIpee-
JIEHHOM METOJIMKE Il pEUIeHUs 3a]a4
WIM 3aJaHUM 110 MOXYJIK WIM JHUCLHU-
IUIMHE B LEJIOM.

KoMmiekt 3amgaHuit
JUTS BBITIOJTHEHHSI pac-
YeTHO-TpapuuecKon
paboTsl
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CpencTBo KOHTPOJIS,, OPTaHM30BAHHOE KaK
crieralibHas Oece/ia mearornaeckoro pa-

YcTHBIH ompoc co- | O0THHKA ¢ 00y4aromuMCsl Ha TEMBI, CBS- Bonpocs o
3 OeceloBaHueE, 3aHHBIE C M3y4aeMOM IUCIUILINHOM, U pac- | TeMam/pa3zenam Juc-
(YO) CUMTAaHHOE HA BBIACHEHHE 00beMa 3HAHU LUTUTHHBI

o0yyJaromerocsi Mo ONpEACICHHOMY pa3-
Jieny, TeMe, mpodsieMe | T.11.

Cucrtema cTaHIapPTU3UPOBAHHBIX 3a/laHUM,
Tect MIO3BOJISIOIIAs aBTOMaTHU3UPO- @OoH/T TECTOBBIX

(T) BaTh MPOIECIypy M3MEPEHHUs] YPOBHsS 3Ha- 3a/laHui

HUI 1 yMeHuil 00yJaromerocs.
5 | Ok3amenannonnsle | CpecTBO MPOBEPKU 3HAHMM, yMeHUH, | DK3aMeHallMOHHbIE
OueThb HaBBIKOB. MOXKET BKJIIOYATh KOMILJIEKC T€O- | OMIIETHI.
pPETUYECKUX BOIPOCOB, 3a/ay, MpaKTUYe-

(9b) y [1Ixana oleHUBAHUS U
CKHX 33JJaHUH.
npoueaypa IpUMEHE-
HUSI.
[IpomexxyTouHas aTTecTa- Ok3ameH (D) 1) ycrao (V)
s (ITA)

2) nucsmenHo (I1)

7.3.1. Tekymuii KOHTPOJIb

O1eHOYHBIE CPEJICTBA TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH BKIIFOYAIOT KOHTPOJIbHBIE BOIIPOCHI
¥ 3a7aHus B (hopMe OJIAHKOBOTO TECTUPOBAHUS JIJISI KOHTPOJISI OCBOCHHS 00YUYaAIOIIUMHUCS Pa3/IeioB
JTUACHUIUTMHEL, ipuem PI'P.

Coaepixanue pacueTHO-Tpadpuueckoi padoThl.

PacuetHo-rpaduyeckas padora Nel no JimHeliHoii ajareope.

Kpatkoe copeprkanue pacueTHO-Tpauaeckoit paboTh:

Martpuiisl U onpenenuTeny. Pemenne cucteM JTUHEWHBIX anreOpanyecKux ypaBHEHUIH MeTomaMu
["aycca, Kpamepa u oO6paTHOIT MaTpHIIbL.

PacuerHo-rpadguyeckas padora Ne2 mo BeKTOpHOI ajaredpe.

Kpartkoe copeprkanue pacueTHO-Tpapuueckoi paboThI:

Bexropsl, neiictBus Haj BekTopamu. CKaJIsIpHOE, BEKTOPHOE, CMEIIAHHOE TPOU3BECHUS BEKTOPOB.
PacuerHo-rpadguueckas padora Ne3 no aHaIUTHYECKOH IreOMeTPHH.

Kpartkoe copeprkanue pacueTHO-Tpapuueckoi paboThI:

Pa3nuuHble BUJIBI ypaBHEHUH MIPSIMOM U IJIOCKOCTH. B3auMHOE pacnonokeHne NpsiMbIX Ha IIIOCKO-
CTH, IIJIOCKOCTEN B IPOCTPAHCTBE.

KoMiuiekT 3ajannii 1J1s1 BHINOJTHEHHUSA
pacyetrHo-rpaguuyeckux pador (PI'P)

no pucaumnnvie JInHeliHasa aJareopa
(HaMMEHOBaHUE JUCIUTUTHHBI )

PI'P Nel, yactn 1

-11 0 2 0 2
3ananue Nel. [anst matpunst A=| 1 3 2 | w B=/0 -3 3
4 0 -3 1 1 -1
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Beimmonuurs nevicteus: A% +8BT .

3aganuie Ne2. [IponomxuTe JaHHOE MATPUYHOE PABEHCTBO (2A+ 3B)2 ~4A’-6AB =K

U IPOBEPUTH €ro AJIsI MaTpUL] Awn Bwus NepBOTO  3aJlaHUs.

3ananue Ne3. BeIuuCINUTE ONpEeAETUTENb IBYMsI CIIOCO0aMu: pa3iioKeHUEM IO NEPBOM CTPOKE U
pa310KEeHUEM I10 IEPBOMY CTOJIOLLY.

1 0 -1 2
02 1 -1
11 -1 1
11 -2 1

3amanue Ne4. JIns qaHHOM MaTpuUIlbl HATH oOpaTHY0 MaTpuiy. ClienaTh IPOBEPKY.

1 0 2
1 1 0.
-1 2 3

3amanue Ne5. Pemntes Mmatpuunoe ypasaenne AXB = C (maiitu X). Coenats npoBepky.

SRR

3aganue No6. HaiiTh paHr MaTpHIlbI.

1 -1 2 3 7

0 5 4 3

2 3 8 9 15|
3 -8 2 6 20

PI'P Nel, 3aganusi o penieHHI0 CUCTEM JIMHEHHBIX ajiredpandeckuX ypaBHeHHid

3ananue Nel. Pemuts cucremy merogoM Kpamepa. Crnenatb mpoBepKy.

X +4X, —X; =2
2X +2X, + 3%, =7
3%, +6X, —2X%; =1
3ananue No2. Pemuts cucremy u3 Nel meTo oM 00paTHON MaTpHULIBI.

3aganue Ne3. Pemuts cuctemy u3 Nel metoaom [aycca.

3ajanue No4. PemnTh HEOTHOPOIHYIO cucTeMy MeToioM ["aycca. Halitu oOiiiee penienne u yact-

HOE pelIeHHE.

X, + X, + 2% +3%, =5
3X, +2X, —4%X; —2X, =1
5x +4x, + 4x,=11
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3apanue NoS. Pemmth oqHOpOAHYIO crcTeMy MeToaoM [aycca. Haiitu oOmiee pemenune u OCP.

2X%, +6X, —9%;, - 9%, =0
4%, —5X%; + X, =0

3X, +3X, —7X;—4x,=0"
X, —3X, +2X; +5X%, =0

PI'P Nel, yacth 2

P o6pasyrot 6a3uc B mpOCTpaHCTBE U PA3TIOKUTH

3aganue Nel. Iloka3aTb, 4TO BEKTOPEI m, n,
~1,2),1=(2,0,3), p=(-2,-11),a=(5-413).

BeKTOp @ 110 sToMy basucy: M (

3aganue Ne2. Jlanbl BekTopsl M U N. BBLICHUTH — KOJUITMHEAPHBI JI BEKTOPBI & U b .

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

m|=6v2,|n|=2, () =135°, a=6n-m

3amanne Ne3. Haiitu

3aganue No4. Jlan A ABC . Haiitu ~ B, ecin A(1;-1;2),B(3;3;2),C(7;1,;2).

Baganue No5. Tlpu kakux 'x' BEKTOpsl @ ¥ b HepHeHIMKYIAPHbI?
a=(x;1:-4),b =(x-3;12; x).
3amanue Ne6. Haiitu miomans napamienorpaMMa, IOCTPOEHHOTO Ha BEKTopax a u b .

A
_ __ _ [ _ _ T
a=2m-5n,b=m+n,|m|=12 |n|=3, (M, ) =5
3amanue Ne7. Haittu momans tpeyronsuuka ABC, ecin A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3amanne Ne8. Jlaner Bextopsl @, D, C . BBISCHUTD — KOMIITAHAPHBI JIH BEKTOPBI. ECITH BEKTOpBI He

KOMILTAHAPHbI, TO HATH 00heM MapaJLIeleNtIIea, HOCTPOSHHOro Ha BekTopax d, D, C u ompene-

JUTH — KaKyl0 TPOMKY OHH 00pa3yroT.

a(;-1,5),b(2;4;-2),¢(3;0;1).
3ananue Ne9. Jlns nmuHeitHorO oneparopa A 3adaHbl 00pa3bl 0a3UCHBIX 3JIEMEHTOB Aél, Aéz, A§3
. 3anmcars Matpuiy onepatopa 4 B Gasuce €, €,, €, u Haiitn 06pa3

sjieMeHTa X .

x|
[l
N
M|
S
|
~
|
N
+
|
w
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3apanue Nel0. Haiiti coOCcTBEeHHbIE 3HAYCHHUS U COOCTBEHHBIE BEKTOPHI IMHEHHOTO omepaTopa,

7 2

. -4 1
3a[JaHHOTO B HEKOTOpOM Oasuce Marpureii A= :

PI'P Ne 1, yacTtp 3

3ananue Nel. [Ipsmas |1 TIPOXOIUT depes Touky A mapanmensHo Bextopy @ . Ilpsvas |2

TIPOXOHUT uepe3 Touky B meprmenmukynsapHo Bextopy N . HaiiTu Touky mepecedeHus mpsMbIX U
YTOJI MEXy HUMH, €CIIH A(3;5),7(1;3), B(0;5), n(-3;4).

3aganue No2. Jlana mpsimast |1. [Ipamas |2 npoxomut uepes Toukn A u B . Haiitu paccrosmue
OT TOYKHU MEePECEUCHUS IPSIMBIX |1 u |2 JI0 TIPSIMOM |3.

| x=-8t-3 , . Qv _ _
|1.{y:3t+4, A(4:0),B(7:3), 1,:9x-12y+2=0.

3ananue No3. HailiTu paccTosiHUE OT TOUKH M o J10 IUNIOCKOCTH O , IPOXOAAIIEH Yepe3 TOUKY
A nepnenauxynspuo Bektopy N , eciu M 0(0;1;7), A(2;-1;4), n (6;22;-3).

3ananue No4. HaiiTu yrona Mexay MiaoCcKOCTbi0 (X U IUIOCKOCTBbIO [3 , MPOXOJSIIEH Yepe3 TOUKU

A BuC,eom @:5X+y+42-28=0, A(5;2;5),B(3;7;0),C(-4;-3;-1).
3aznanue NeS. 3anucaTh KAHOHUYECKHE YPABHEHUS MIPSIMOM, 3aJaHHOW OOLIMMH YpaBHEHUSIMH.

X+2y—-92-10=0;
3Xx+4y+8z2—-24=0.

3amanne Ne6. Haiitu Touky mepecedenus npsimoit | u mockoctt X ¥ yros MEXIy HUMH.

I:XLZ:X:Z—_l; a:X+2y-32-12=0.
3 4 =2

3amanue Ne7/. Ilpsamas |1 nmpoxoaut uepe3 Touku 4 u B. Ilpamas |2 MIPOXOAMT Yepe3 TOuKy M

NEPIEHIUKYIISIPHO MI0ocKocTH & . Haiitu yros Mexny npsMbIMU | 1 U | » ¥ BBISICHUTB — JIeXKat

JIU OHU B OJIHOﬁ IIJIOCKOCTH WJIN CKPECIIUBAKOTCA.

A9;-31),B(4;4,-5), M (-L1L;,-11), a:2x+3y-z-1=0.

(x+3)°  y?
—— =1 ykazats poKycChl, SKCIEHTPUCHTET, JUPEK-

49 25

TpuckL. [locTpouTh KpUBYIO, M300pa3UTh (HOKYCHI, TUPEKTPHUCHI.

3ananue Ne§. i naHHON KpUBOM

3apanne No9. [lpuBecTr ypaBHEHHE KPUBOU 9x* - 25 y2 —18x+200y-616 =0 « kanoHmueckomy

BHJly U IOCTPOUTH KPUBYIO.

KonTtposbHble 3a1anns (mpuMepbI)
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Bapuanr.

1. HaiiTu 3HaueHHs MaTPUYHOTO MHOTOWIeHa I (A)

-1 0
f(x)=—x3+2x2—x+3,A=[ ]
3 2

-2 0 8 1 -5
-1 7 2 4

-8 2 6 -3 -13

1 -3 13 5 17

2. Haiitu panr MaTpuiisl IpUBEIeHUEM K CTYIIEHYaTOMY BUAY

1 2 1
3. Beuucauth onpeaeauTess NPUBEACHUEM K CTYIICHUATOMY BHILY 3 5 3
2 7 -1

4. Haiitn matpuity, oopaTHyio naHHo# (a). Pemuts MatpuuHOe ypaBHeHHE (0)

t 21 (L2, (235
® 2_75_31 ©l5 473 21 o

5. Pemmmts cucteMy ypaBHEHHH. YKa3aTh oOl1ee U OHO YacTHOE peleHHe (a).

Pemuth cuctemy ¢ moMolip0 00paTHOM MaTpUIlsl U 10 hopmyiiam Kpamepa (0)

4x +9X, —5X, —8X, =5 X, +2X,+ X, =5
(@) 13X +7X, —2X;—4x, =4 (6) 3% —5X, +3%X; =—7
2%, +5X, + X, +3%, =3 2% +7X,— %, =13
Bapunant
1. Pacriucats pasnoxeHue BeKTopa X 10 sekropam [, 0, I
X={5,-12,1} p={1-3,0}, g={1-11}, r={0,-1,2)

2. Komnnuueapsst jiu BekTopsl P u (?

a=1{2,0.1, b={-231), p=2a+2b, q=3a-2b

3. Jlana nupamuja c BEpIIMHAMHU B TOYKAX A1A2 A3,A4 .

A(-2.4.8), A(4,-12), A(-8,7,10), A (-3,4,-2)
Haiitu:

a) yron mexnay pebpamu AA,, AA,

6) 00BeM MUpaMuIbI
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B) IJIMHY BBICOTHI OITyIIEHHON Ha rpaHb A1A2A3

T') HAWTH JUIMHY MEMaHbl, IPOBEIECHHYIO U3 BEPUIMHBI A K pedpy A2 A3
4. BeluMcauTh III0MIAb TapaiIesiorpaMMa, HIOCTPOEHHOT0 Ha BEKTOpax aub A — YTOJI MEXTy BEKTOpaMH
u 1

Pud

1 (VY] I 1 W W [.17] u 7T
a=2p+q, bh=p-3q, p|=2, |o|=2, a=Z.
Bapuant

1. Haiitu paccTossHUE OT TOUYKH MO J10 IIJIOCKOCTH (MleM 3):
M,(-9;10;2), M, (0;7;-4), M, (4,8,-1), M,(-213)

| x+y+z2-2=0
2. Brimucath KAHOHUYIECKOE YpaBHEHUE TIPSIMOM:

X—-y—-3z+6=0

X—2 y-3 z+1

3. Haiit Touky mepecedeHus MpsIMON U TIOCKOCTH: uX+y+2z-9=0.

1 1 -4
4. Haiitu Ttouky P, cuMmMerpuuHylo Touke P orHocutennho mpsmoit | : P(O; -1, 3) u
x-1_y_z
1 -1 1

5. Hamucats ypaBHeHHE TIIOCKOCTH (X MTPOXOSIIE Yepe3 TOUKY M 0 U HEPIECHIUKYISIPHO  MPSMOM
(M;M,): My (3;2;,0), M, (415), M,(2-14).
6. Haiitn KocuHyc yria MexIy IIOCKOCTAMU ¢, U «, -
o, :3X—y+3=0, o, : Xx—2y+52-10=0
BapuaHT 3a1aHuil IPOMEKYTOYHOIO TECTA
-2 0 8 1 -5
1.1. Haiitu panr MaTpuLbl IPUBEAECHUEM K CTYyIIEHUATOMY BUILY

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

1.2. Pemth MaTpu4HOE ypaBHEHUE 12 oX = 2 3 5
- Y 3 4)7 3 1 0

X +2% +X =5

1.3. Pemmmts cuctemy o ¢popmynam Kpamepa 3X1 - 5X2 + 3X3 =7
2% + 7%, —X; =13

2.1. Harucath pa3iokeHHe BEKTOpa X 10 BEKTOpam ?) (I:|Ir ;( = {5, —12,1} , LEJ = {l, —3, O} , (I:] = {1, —1, 1} ,

r={0,-12}
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u 1
1 1

2.2. BBIUMCIINTH [UIOMA/b TAPAIeIorpaMma, oCTpoeHHoro Ha Bektopax a u b (X — yron mexny Bexropamu [0 u (|

a=2p+q, b=p-3q, Ip|=2|q=2, a:%
2.3. Jlana mupamMuza ¢ BepIIMHAMM B TOYKAX A1A2A3A4 A(6,1,3), A,(6,-2,-3), A3(2’21O), A,(—5,1,0)

Haiitu noiviHy Me/iuaHsl, IPOBEICHHYIO U3 BEPIIMHBL A K pedpy Ag A3

X_2= y—3:z+1 u X+y+2z-9=0,

3.1. Haiitu TOUKy nepeceueHus IpsMOH U TIOCKOCTH:

1 1 -4
Lo, x-1 Z
3.2. HaiiTi Touky P1 CUMMETPUYHYIO TOUKE P OTHOCHUTEJBHO MPSIMON l: P (0, —1, 3) u T = l]_ = I .
3.3. Hamucatp ypaBHEHHE TIOCKOCTH (94 MPOXOSAILEH Yepe3 TOUKY M 0 U NepHeHIUKYIAPHO IMPSIMOH (MlM 5 ) .

M (3;2;0), m, (4:1:5), M, (2-14).

4.1. Jlana kpusas BToporo nopsiaka X2 +4y? —12x+16Yy +16 = 0 . [ToyunTh KAHOHUYECKOE yPABHEHUE KPUBOH U TIOCTPOUT .€€

! ! !
4.2. CocTaBuTh MaTpHIly epexoja ot 6asuca €,e,,e, k basucy €, ,€, ,€; , ecnu

1, 1 [ | 1, | 1 o1, 1 | |
€ =2€+€,+6,; €, =€ —€,+6,; ;=€ +2¢,+€,

Kpurepun onenkn:

- OLICHKA «3aUTEHO» BBICTABIISIETCS CTYACHTY, €CJIU OH PEryJIIPHO B TEUEHHUE CEMECTPA IPEACTaBIIsII
pEILIeHNs 3a/1a4, BHITOJHWII MIOJTHOCTBIO BCE 3a/1aHUS U UX 3allUTUI, OTBETUB Ha BOIPOCHI IIPENOAA-
BaTeJIs;

- OLIEHKA «HE 3aYTEHO» BBICTABIIAETCS CTYACHTY, €CIIM OH HEPETYJSIPHO B TEUEHHUE CEMECTpa Mpel-
CTaBJISU1 PELICHUs 3a/1a4, BBIIOJIHIII 3a/laHMUs HE MOJHOCTBIO WM BOOOIIE HE MPECTABISIT paOOThI
Ha MPOBEPKY, AOMYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOIPOCHI IIPENOIaBATES.

Jlnist ipoBeieH!sl TEKYIEero KOHTPOJIS 3HAHUHM CTY/IEHTOB B AMCTAHIIMOHHOM (opmare B pas-
pabotanHbIX Kadenpoil «MaremaTnka» OHJIAWH-Kypcax UMEIOTCS MPOMEXYTOUYHbIE (TPOOHbIE) Te-
CTBI.

7.3.2. IIpoMesKyTOUHAS ATTECTALUSA
KommiiekT Bonpocos
JUHEMHAS AJITEBPA

MaTtpu1ibl, TUIIBI MATPHIL.

Ornepanuu ¢ MaTpUIlaMu, UX CBOKCTBA.

YMHOXEHUE IPSIMOYTOJIBHBIX MATPHIL.

MatpuyHas ¢popma 3aIucu CUCTEMBbI IMHEHHBIX anreOpanueckux ypaBHEHHI.
Onpenenureny U UX CBOKCTBA.

[lonsarue onpenenutens. MUHOPBI U anredpanyecKue TOMOIHEHMS.

CucTeMbl TUHEHHBIX anreOpandyeckux ypaBHEHUH, OCHOBHBIC MOHATHS U ONPECTICHHS.
[IpaBuno Kpamepa pemiennst cucteMm JIUHEHHBIX YPAaBHEHUM.

OOparHast MaTpuIa U €€ BEIYUCICHHUE. Y CIIOBHE CYIIECTBOBaHHUS 00paTHOW MaTpPHIIBI.

CoNoa~LNE
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10. Pemienue cucteM JTMHEHHBIX alreOpanyecKux ypaBHEHUH METOI0M 0OpaTHOM MaTpPHUIIBL.

11. Meton "aycca pernieHusi CUCTeM JIMTHEHHBIX YPAaBHCHHM.

12. Pemienue npou3BOJIBHBIX CHCTEM JTMHEWHBIX YpaBHEeHUI MeToioM ["aycca.

13. Panr matpunbl. Teopema Kponekepa — Kanemmm.

14. OgHOpoHBIE CUCTEMBI JIMHEHHBIX yYpaBHEHUM. KpuTepuil cylecTBoBaHNs HETPUBUAIBHBIX pe-
HICHUH.

15. [lonsiTie BekTOpa U JIMHEIHBIE ONlEpallii HaJl BEKTOpPaMHU, CBOMCTBA OIepaluii.

16. JIuneitnast KOMOMHAITUS BEKTOPOB.

17. Jluneiinast HE3aBUCUMOCTD U JIMHEWHAS 3aBUCUMOCTb T€OMETPUUYECKUX BEKTOpOB. Kpurepuii u-
HEHMHOMN 3aBUCUMOCTH.

18. IMonsitue 6azuca. KoopauHatel BEKTOpA.

19. OpronopmupoBaHHbIi O0a3uc. Paznoxenue BekTopa o BeKkTopam 0aszuca.

20. YnopsimoueHHast TpOiiKka BEKTOPOB.

21. CxansipHoe, BEKTOPHOE U CMEIIaHHOE MPOU3BEACHHE BEKTOPOB B OPTOHOPMUPOBAHHOM Oazuce.

22. Y cIioBUS OPTOTOHAIBHOCTH, KOJUTMHEAPHOCTH M KOMIUIAHAPHOCTH BEKTOPOB.

23. JluHeiHbIe TPOCTPAHCTBA.

24. Marpuna nepexozaa oT 6aszuca k 6asucy.

25. CoOcTBEHHBIE BEKTOPBI U COOCTBEHHBIEC 3HAYCHHS MATPHIIBL.

AHanuTH4yecKas reomMeTpus

1. Cucrembl koopauHaT. JlekapTOBBI MIPSIMOYTOJIbHBIE KOOPAMHATHI HA MJIOCKOCTU U B IPOCTpPaH-
CTBE.

[TonsipHas cucrema KOOpAUHAT.

PaznuyHblie TUIBI ypaBHEHHUM MJIOCKOCTH U MIPSMOM.

Brruucnenue paccTosHUM MKy IBYMsI TOYKaMH, TOYKOM U NPSAMOM, TOUKOU U IIJIOCKOCTBIO.
Brruncnenue pacCTOAHNASA MEXY CKPEIIMBAIOIUMUCS IPSIMBIMU.

Borunicnenue yrioB Mex1y IByMs IPSMBIMH, IPSMOM U IJIOCKOCTBIO, ABYMS IIJIOCKOCTSIMU.
KpuBbie BTOpOro nopsiika ux reoOMETpUIECKUE CBOMCTBA U ypaBHeHus. [[puBeneHne kpuBoi BTo-
pOTro nopsiJika K KAHOHUYECKOMY BHILY.

8. KaHoHMyeckue ypaBHEHMS IIIMIICA, TUIIEPOOIIBI, MapadoIIbl.

9. VYpaBHeHHE MOBEPXHOCTH BTOPOTO MOPSIIKA.

10. Kanonnueckue ypaBHEeHHUs Cephl, HJUIUIICOUIA, KOHYCOB, THIIEpOOIONI0B, TapaboIon10B.

Noakown

DK3aMEeHAIIHOHHEIE OMJIeThI

Hasnauenue: Vcnonp3yroTcs 171 MpoBeACHUS MPOoMeKyTouHOi attectanuu (ITA) mo qucrumnnmnze
«JIuneitnas anreOpay.
PermameHnt sk3amena: - Bpemsi Ha TOATOTOBKY T€3UCOB OTBETOB - 10 45 MUH.

- Coco® KOHTPOJISI: YCTHBIE OTBETHI.
KoMIIeKThl 2K3aMEeHalMOHHBIX OUJIETOB JOJKHBI cofiepxaTh OnnetoB Ha 25-30% Oounblie yncia
CTY/ICHTOB B IpyIne (XpaHsaTcs Ha kadenpe «MaremaTtukay).
TunoBbie BApUAHTHI OMJIETOB MPUJIATAIOTCS.

MUHHCTEPCTBO HAVKU U BBICILLIET'O OBPA3OBAHUSI POCCUMCKOM ®EJEPALIN
®EJIEPAJILHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPABOBATEJIBHOE
YUYPEXJIEHME BBICIIIEI'O OFPA3OBAHUA
«MOCKOBCKHUM MOJUTEXHUYECKUHN YHUBEPCUTET»
(MOCKOBCKHWH NOJIUTEX)

®axynbTeT 0a30BbIX KOMIIETEHIHH, Kadenpa «Maremaruka»
Hucuunnuna «JIuneitHas anreOpay
Kypc 1, cemectp 1
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3K3AMEHAIIMOHHBIN BUWIET

Omnpenenureny U UX CBONCTBA.

Penmts marpuunoe ypaBHenne XB=A, ecin A:[lz ZJ B:(_t le

X +2X%, =—1
2% —3x, =12
4. JlaHbl BEKTOPHI T =(-5,9,8), b =(-3,1,-2), € =(-8,10,-10) . [I[pOBEepHUTH — KOMILJTAHAPHBI JIU OHH.

3. Pemuth cuctemy MeT010M 00paTHOM MaTPUIIBI {

Eciu HCT, HaWTH 00BEM napajjiejacnuieaa, moCTpOCHHOTO Ha BEKTOpax 5,5,(_:.

5. Haiitu yromn Mexay BekTopaMu a = (1,—2,-2) U b = (2,0,1) .

YTBepkaeHo Ha 3aceqanuu kapeapsl MatemMaTuku «_03» 05 2023 r., mporokos Ne 10

W.o. 3aB. kadempoit H.B. BacuineBa / /

MUWHUCTEPCTBO HAVKH U BEICIIIET'O OBPA3OBAHMS POCCUIICKOM ®EAEPALINN
®EJIEPAJILHOE TOCY IAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE
VYPEXX/IEHUE BBICILIETO OBPA3OBAHUS
«MOCKOBCKH MOJUTEXHUYECKWI YHUBEPCUTET»
(MOCKOBCKMW MMOJATEX)

®dakyabTeT 6a30BBIX KOMITCTCHIIHH, Kadenpa «Martematukay
Huctumuna  «JIuneitHas anreOpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

1. JluneitHas koMOuHanus BekTopoB. basuc. KoopauHatel BekTopa.

1 2 -1
2. BBIUMCITUTD ONpeaeauTeNb MaTpuilsl C = AT, eciii A=|3 1 0.
011
4x; —2X, +3X%3 =12,
3. Pemmnte cucreMy ypaBHeHU# MeToOM I'aycca {x, +5x, —3x;3 =1,
{ZXl +3X, —2X3 = 3.
4. Tlokasarb, 4TO BEKTOpHl M =(1,-12), N =(2,0,3), P=(-2,-11) obOpa3yrT 0a3uc B MpOCTPaHCTRBE.
5. Hano obmiee ypaBHeHHe TipsiMoli  —2x+3y —5=0. Hamucarb: ypaBHEHHE TIPSIMOM C YTJIOBBIM KO-
s duUnMeHTOM; ypaBHEHHE IPSIMOI B OTpE3Kax; HOPMAIbHOE YpaBHEHHUE MPSMOIA.

YTBepkaeHo Ha 3acenanuu kadeapsl MatemaTuku «_03» 05 2023 r., mporokos Ne 10

W.o. 3aB. kadempoit H.B. BacuineBa / /

J171s mpoBeieHUs POMEKYTOYHOT'O KOHTPOJIS 3HAHUHN CTYIEHTOB B JUCTAHIIMOHHOM popmate
B pa3paboTaHHbIX Kadenpoi «MareMaTuka» OHJIAWH-KypcaxX UMEIOTCS HTOTOBBIE TECTHI.
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