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1. Heaun, 3a1aum ¥ IJIaHUPYeMble Pe3yJbTaThl 00y4eHHs 10
TUCIHUNIUHE

K OCHOBHBIM II€JISIM OCBOCHUS JUCIHUILTUHEI «JInHelHas anreOpay clienyeT OTHECTH:

. BOCITUTAHHUE y CTYACHTOB OOIICH MaTeMaTHUYECKON KYIbTYPBI;

. npuoOpeTeHne CTyIGHTaMH IIUPOKOTO KPyra MaTeMaTHYeCKUX 3HAHUH, YMEHUN U HaBbI-
KOB;

° Pa3sBUTHC CHOCO6HOCTI/I CTYACHTOB K UHAYKTUBHOMY U ACAYKTHBHOMY MBIIIJICHUIO HAPALY
C pa3BUTHEM MATEMAaTUYECKOW MHTYHUIIHH;

. YMEHUE CTYACHTaMH Pa3BUBATh HABBIKK CAMOCTOSITEIILHOTO M3y4eHUs yueOHOW 1 HayYHOH
JIMTEPATYPBhI, COACPIKAIICH MATEMATUIECKUE CBEICHHS U PE3yJIbTaThI;

. (dbopMupoBaHHe y CTyJIeHTa TpeOyemoro Habopa KOMIIETCHIIUM, COOTBETCTBYIONIUX €r0

HaIIpaBJICHUIO ITOATOTOBKHU U O6€CH€‘II/IBaIOHII/IX €ro KOHKypeHTOCHOCO6HOCTB Ha PBIHKE TpyJa.
K ocHOBHBIM 3agadyaM OCBOCHUA JUCIHHUITIIMHBI «JIuneinas anre6pa " AHAJIIUTHYCCKAA TCOMETPUS
CJIEAYCT OTHECTH:

. OCBOCHHE CTYJICHTAMH OCHOBHBIX IOHSITHHA, METOJIOB, (DOPMUPYIOMIUX OOIIYI0 MaTeMaTH-
YECKYI0 MOATOTOBKY, HEOOXOAUMYIO JUIsl YCIIEIIHOTO pelleH sl TPUKIIAAHbIX 3a1a4;
. MIOJAITOTOBKY CTYJIEHTOB K JIEATEIbHOCTU B COOTBETCTBUH C KBaJIM(PUKAIIMOHHON XapakTe-

PHUCTHKOI OakaliaBpa 1o HalpaBJIeHHIO, B TOM 4ncie (OpMUPOBAHHE YMEHUH UCIIOIB30BaTh OCBO-
€HHbIEC MaTeMaTUYECKHE METO/Ibl B TPO(PECCUOHAIIBHOU IEATETLHOCTH.

OO6yuenne no aucruiuinHe «JIuHeiHas anreOpa» HampaBieHO Ha (OpMUpPOBAHUE Y 00yuaro-
HIUXCS CIeayromux kommereHui B coorBeTcTBrE ¢ PI'OC 09.03.01 NH(bopMaTHKa U BEIYUCITH-

TelbHasi TEXHUKA, YTBEPKIECHHBIN MpuKa3oM MuHUCTEpCTBAa 00pa3oBaHus U Hayku Poccuiickoit
®enepanun ot 19.09.2017 Ne 929:

Koa n HamMeHoBaHMe KOMIIEeTeHIIMHA

NuaukaTopsbl J0CTHXKEHUST KOMIIe-
TEHIMH

YK-1. CnocobGeH ocymiecTBIsTh OUCK, KPH-
THUYECKHUI aHaJIM3 U CUHTE3 HH(pOpMaInu,
MIPUMEHATh CUCTEMHBIN MTOAXO 7151 PEILICHUS
IMOCTaBJICHHBIX 3a/1a4

NVYK-1.1. AHanu3upyer 3anady, BbLIEIsAA €€
0a30BbIE€ COCTABIIAIOLINE

NYK-1.2. OcymiecTBasieT MOUCK, KPUTHIECKH
OIICHUBAeT, 0000IIaeT, CUCTEMATU3UPYET U
pamxupyer uHdopmaiuio, TpedyeMyto st
peLIeHUs TOCTABICHHON 3a/1aun

NYK-1.3. PaccmarpuBaeT u mpejjiaraer pa-
[IMOHATBHBIC BAPUAHTHI PEIICHUSI TTOCTABIICH-
HOM 3aJ1a4M, UCIIOJIb3Ys CUCTEMHBIN MOAXO0/,
KPUTUYECKH OLIEHUBAET UX JOCTOMHCTBA U
HEJIOCTaTKU

OIIK-1. Cnoco0eH npUMEHSTh €CTECTBEHHO-
Hay4HbIE U OOIIENH)XEHEPHbIC 3HAHUS, Me-
TOJIBI MATEMAaTHYECKOTO aHAIN3a U MOJETH-
POBaHUSsI, TEOPETHYECKOTO M IKCIIEPUMEH-
TAJIFHOTO MCCIIEI0OBAHNUS B MTPOQECCHOHATB-
HOW JeATeNbHOCTH

MOIIK-1.1. 3HaeT OCHOBEI BEICIIEH MaTeMa-
THUKH, METO/IbI 1 MOJICIIU, IPUMEHSIEMBIE B pa3-
JIMYHBIX 00JIaCTSX.

HNOIIK-1.2. YMeeT npuMeHATh METOABI JTHC-
KpPETHOM MaTeMaTHKH, CHCTEMHOTO aHaju3a,
MaTeMaTUYeCKOro MOJEIUPOBAaHUS MJsl HC-
CIIeIOBaHUS M Pa3pabOTKH MPOQEeCCHOHATb-




HBIX 33/1a4 U MPOIIECCOB; MPUMEHITh MaTeMa-
TUYECKOe O0eCredeHrne Mpu MOJEIUPOBAHUH
MPUKJIAIHBIX U HH()OPMAIIMOHHBIX MTPOIIECCOB.
HMOIIK-1.3. Baageetr MeTOaMHU COCTaBIICHUS
MaTEeMaTHYECKUX MOJICIICH U PEIICHHS 3a/1a4
JUHEHHOTO U HEJIMHEHHOTO MTPOrpaMMHUPOBa-
HUSL.

2. MecTo IMCUMILUIMHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrpaMMbl

JucnuriuHa oTHOCHTCS K 00si3aTenbHOi yactu Oioka b1: Moayne «Maremarnueckue JTUCITH-
IUTHHBD.
B ocHOBHOM "acTH:
e MaremaTnuyeCcKHil aHaJIN3;
e JIMCKpETHBIE CTPYKTYPbl U KOMITBIOTHHT;
e (Ocnosrsl UKT;
OCHOBBI POrpaMMUPOBAHUS.
B uactu, popmupyemoii yuacTHUKaMu 00pa30BaTeIbHbIX OTHOIIECHUH!

. CraTtucTudeckrue MeTo bl BeO-aHAINTHKY,
. ANTOpUTMBI U CTPYKTYPBI JaHHBIX;
. MareMaTrrnyeckre METOIbI AaHAIIN3A JaHHbIX.

3. CTpyKTypa M cojepKaHHe U CHUTLTHHBI

OO61mas TpyA0eMKOCTh AUCHHUILIMHBI COCTABISET 3 3a4eTHbIE eNuHULbI -108 uacos.

3.1. Buabl yueOHO# paGoThl H TPYA0EMKOCTh

;D; Bun yueoHoii padoThl Komriecreo Cemectp 1
4acoB
1 | AyauTopHble 3aHATHS 48 48
B ToM yncie:
1.1 | Jlexuun 16 16
1.2 | CemuHapCcKue/MPaKTHUECKUE 3aHITHS 32 32
1.3 | JJaboparopHble 3aHATHS - -
2 | CamocTosiTesibHasi padoTa 60 60
3 | IpoMe:xkyTouHasi aTTeCTALUSA
JK3aMEH D )
Hroro 108 108

3.2. TemaTuveckuil MJIaH U3y4YeHH s JUCHUIINHBI

Pazmemén B npuiioxkenuu 1 k pabodeii mporpamme.

3.3. Coneprxanue pa3iejoB IMCHUTITHHBI

BBeaenue

Hpe;[MeT, 3ala4i U COACPKaHNUC NUCIUIIINHBI. OCHOBHBIC TaIIbI Pa3sBUTHUA JUCHUIIIINHBI.
CprKTypa Kypca, €ro MECTO U pOJIb B ITOATOTOBKE 6aKaJ1aBpa, CBA3b C IPYT'UMHU JUCHUILIIMHAMU.
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Paznen 1. DiieMeHTHI JIMHEHHOH aJaredpbl

Tema 1. MaTpuubl U onpeaeTuTeN .

[Tonsitue matpunbl. Buasl matpu. [efictBust Hag MmaTpunamu. Onepanuu HaJl MaTpULIaMHu
U Ux cBoicTBa. Onpenenurenu, UX CBOWCTBA U BbrauciaeHus. [loHsTust MuHOpa U anredpanye-
CKOTo JoToNHeHus. Pa3nojkeHue onpeenuTes o 3JIeMeHTaM CTPOKH WU cToioma. Beruuce-
HUE ONpPEETUTENEHN pa3InuHOrO NOPsIKa.

OOpatrHas MaTpula U AITOPUTM €€ BBIYMCICHUSA. DJIeMEHTapHble NpeoOpa3oBaHus Mart-
puu. ITpuBenenne MaTpuIibl K JUAroHAIbHOMY WM TpanelUeBUAHOMY BUYy. MarpuuHas Gpopma
3aMMCH CUCTEMBI IMHEHHBIX alNreOpandeckux ypaBHEeHUH. Panr MaTpuiisl.

Tema 2. Pemienne cucreM JTHHEHHBIX ajJredpanyecKux ypaBHeHMIA.

CucreMbl IMHEHHBIX alredpandeckux ypaBHEHHI, OCHOBHbIE MOHATHS. Pelienue cucrtem
JUHEHHBIX ypaBHEHUH MeTo1oM Kpamepa, MeTozom oOpaTtHOM MaTpuilsl, MeToaoM ["aycca. Teo-
pema Kponekepa — Kanemnu. Pemienre npon3BONbHBIX CUCTEM JTUHEHHBIX YPaBHEHUN METOJOM
["aycca. Pemienne ofHOpOAHBIX CHCTEM JIMHEHHBIX ypaBHeHUH. KpuTepuii cyiiecTBoBaHUs HETPH-
BUAJBHBIX PEIICHU.

Pa3neu 2. DjieMeHTBI BeKTOPHOIi aJiredpbl

Tema 1. JIuneitHbie onepaiyu HaJl BEKTOpaMu, UX CBOMCTBA. JInHeliHbIe KOMOUHAIINY BEK-
TOpOB. JIMHEWHAs 3aBUCUMOCTh M HE3aBUCUMOCTbh BEKTOpOB. ba3uc cucremsl BekTopoB. Enun-
CTBEHHOCTb Pa3JI0’KEHUs BEKTOpa 1o 6a3ucy. OpTOHOPMUPOBaHHBIN 0a3uc.

Tema 2. CxansipHoe, BEKTOPHOE U CMEIIIAHHOE MPOU3BEACHHUS BEKTOPOB, MX CBOMCTBA. Y CIIOBUS
OpPTOrOHAJILHOCTH, KOJUTMHEAPHOCTH, KOMILIAHAPHOCTH BEKTOPOB. BBIUKCICHUE CKAISPHOTO, BEK-
TOPHOT'O M CMEIIIAHHOTO MPOM3BEACHHUI BEKTOPOB, 3aJaHHBIX KOOPUHATAMH B OPTOHOPMHUPOBAH-
HOM Oa3mce.

Tema 3. Jluneiinbie npoctpancTa. [loHsTHE 6a31ca MPOCTPAHCTBA TEOMETPUUYECKHIX BEK-
TopoB. [IpeobpazoBanme MaTpuUIIbl TMHEHHOTO ONIepaTopa mpu nepexoze ot 6asuca k 6asucy. Coo-
CTBEHHBIE 3HaYECHUSI U COOCTBEHHBIE BEKTOPHI MATPUIIBI.

Pa3zpen 3. KoMmiiekcHbIe YHCIa 1 MHOTOYJIEHBI

ITonsATHE KOMIUIEKCHOTO yKciia. DOpMBI 3aIIMCH KOMILIEKCHBIX YUCEIl. JIelCTBHUS HaJ KOMILIEKC-
HbIMU unciaamu. Gopmyiia Myaspa. M3BnedeHre KOpHA N-0H MOJOKUTEIBLHON CTEIIEHU U3 KOM-
IUIEKCHOTO yKcia. Paznoxenne MHOrouseHa Ha MHOKUTeIu. OCHOBHAs TeOpeMa alnreopsl.

Pa3nen 4. AHasinTHYecKasi reoMeTpUs

CucreMbl KoopAMHAT. JlekapTOBbI NPSIMOYTOJIbHBIE KOOPAUHATHI Ha TNIOCKOCTH U B TPOCTPAHCTBE.
ITonspHas cucremMa KOOpAUHAT.

Tema 1. IIpsiMble ¥ MJI0CKOCTH

Paznuynble TUTIBI ypaBHEHHH IUIOCKOCTH U ypaBHEHUH MPSAMOii (Ha TIIOCKOCTH M B TIPOCTPAHCTBE).
Beruucnenue paccTossHUNA MEXKy 1BYMs TOUKaMHU, TOYKOW U MPSIMOM, TOUKON U IJIOCKOCTBIO.
Brruucnenue paccTosHUS MEXKIY CKPELIMBAIOIIUMUCS IPIMBIMH.

Beruucnenue yrioB Mex1y IBYMsI IPSMBIMH, ITPSIMOM U TUIOCKOCTBIO, IBYMS IIJTIOCKOCTSIMU.
Tema 2. KpuBble 1 IOBEpXHOCTH BTOPOI0 MOPAAKA

KpuBsble BTOpOro nopsiaka, uX reoMeTpuIecKue CBOMCTBA U ypaBHeHus. [ [puBenenre kpuBou BTO-
pOro nopsjika K KAHOHUYECKOMY BULY.



YpaBHEHHE MOBEPXHOCTH BTOPOTO Nopsinka. KanoHnueckue ypaBHeHHs cepsl, SJUTUIICOUA, KO-
Hyca, runepooionia, mapadoaonsa.

3.4. TemaTnka NpakTHYeCKUX 3aHATHH MO JUCUHUILUIHHE «/IuHeliHas1 aaredpa»

Ne 3ansTHs Tema 3aHsaTHA

1 Pazjen 1. DiieMmeHTHI JIMHEHOM ajaredpbl. MaTpuiibl, 1eHCTBUS
HaJ MaTpUILIAMHU.

9 Onpenenureny, UX CBOWCTBA U BblUMCIIEHHE. MaTpuyHas 3anuch
CHUCTEMBI JINHEWHBIX YPaBHEHU.

3 OOparHasi MaTpUIla U €€ BEIYHCIICHHE.
CucreMbl TUHEIHBIX aNreOpanyecKux ypaBHEHHM, OCHOBHBIE I10-

4 HATHS U OlIpesiesieHus. Pelenne cucrteM JIMHENHBIX ypaBHEHUI
meTtooM Kpamepa, MeTo1oM 00paTHOI MaTPHILbI

5 Pemenne cucreM IMHENHBIX ypaBHEHUN MeTonoM ['aycca. Panr
Marpuiibl. Teopema Kponekepa — Kanemm.

6 Merton I'aycca B mpOM3BOJIbHBIX CHCTEMaX JUHEHHBIX YPaBHEHUN.

OaHOpOJIHBIE CUCTEMBI JIMHEWHBIX YPAaBHEHUH.

Pa3zpnen 2. DuiemeHTHI BeKTOPHOH anre0pbl. Bexropsl. Jluneii-
HbIE OIlepalliy HaJ BEKTOpaMH, UX CBOWCTBA. JIMHEWHOE Ipo-
7 CTPaHCTBO T'€OMETPUYECKUX BEKTOPOB. lloHATHE NMHENHON KOM-
OuHaIMu BEKTOPOB. JIMHEMHO HE3aBUCUMBIE W JIMHEWHO 3aBUCHU-
MBbI€ CUCTEMBI BEKTOPOB.

[TonsiTHe 6a3uca MPOCTPaHCTBA FTEOMETPUIECKUX BEeKTOpoB. Koop-
8 JIUHATHl BekTopa. OpToHOpMUpOBaHHbIH 6a3uc. KoinnuHneapHocTs,
OPTOTOHAJILHOCTD ¥ KOMILJIAHAPHOCTH BEKTOPOB.

CxkassipHO€E IPOU3BEIEHNE BEKTOPOB U €TI0 CBOWCTBA. Y CIIOBHE Op-
9 TOTOHAJILHOCTH BEKTOPOB. BEKTOpHOE MpOU3BEACHUE IBYX BEKTO-
POB, €ro CBOMCTBA. Y CIIOBHE KOJUIMHEAPHOCTH BEKTOPOB
CwmenraHHOe MPOU3BEICHUE TPEX BEKTOPOB U €ro CBOMCTBA. BbI-
qucaeHne o0beMa napaiesienumnea i nupaMusl. Y cJI0BUE KOM-
10 IIJIJAHAPHOCTH BEKTOPOB. BhIUNCIEHNE CKAISIPHOTO, BEKTOPHOTO U
CMELIAaHHOTO IIPOU3BEACHUN BEKTOPOB, 3aJaHHBIX KOOpAUHATAMU
B OPTOHOPMHPOBAaHHOM 0Oasuce.

Jlunelinble mpocTpaHcTBa. PazMepHOCTh U 6a3uc JIMHEHHOTO Ipo-
CTPaHCTBA.

Marpuna nepexoaa ot 6asuca k 6asucy. IIpeobpazoBanue Koop-
JMHAT BEKTOpa NMpu U3MEHeHHM Oa3uca. JIuHeiHble omeparopsl,
JecTBUs ¢ TMHEHHBIMU oniepaTopaMu. COOCTBEHHBIE BEKTOPHI U
cOOCTBEHHBIE 3HAYEHUS] MaTPUIIBI

11

Pa3zgen 3. KommiekcHble YHcjIa H MHOro4wieHbl MHOXECTBO
KOMIUIEKCHBIX 4Hces. POpMBbl 3alIMCH KOMIUIEKCHBIX uKcen. [len-
CTBHS HaJl KOMIIJICKCHBIMH YniclIaMu. Pasnoskenne MHOrowiIeHa Ha
MHO’KUTEH, OCHOBHAs TeOpeMa anreopbl

12

Pasznen 4. AnanuTuyeckasi reoMeTpust

CucreMsl koopauHaT. Pa3nuuHble TUIIBI yPaBHEHUH TJIOCKOCTH
14 Pa3nuuHble TUIIBI ypaBHEHUH IPSMOM HA INIOCKOCTH U B IIPOCTPAH-
CTBE

15 B3aumHoe pacnonoxeHue npsMbIX Ha IUIOCKOCTH M B MPOCTpaH-
cTBE. BrluncieHne paccTossHUN MEXy IBYMsI TOUKaMHU, TOUKOHN U

13




npsiMoil. BbrunciieHre pacCTOSHUS MEXY CKPELIMBAIOIMIMMUCS
npsAMbIMU. B3anmMHOE pacrnosnokeHue IIOCKocTel. Brruncienue
PacCTOSHUN ME¥XK]1y TOYKOM U TJIOCKOCTHIO

16 KpuBbie BToporo nopsijika ux reoMeTpu4ecKie CBOMCTBa. Y paBHe-
HUS JJUTUIICA, TUTIepOoITbl, mapabosbl OOmee ypaBHEHHE KPUBOM
BTOpOTO nopsiaka. [IprBeneHre KpUBO BTOPOTO MOPSIKa K KaHO-
HUYEeCKOMY BUAY. [IOBEpXHOCTH BTOPOTO MOPSIKA

4. YueOHO-MeTOAUYeCKOe M HH(POPMALIMOHHOE o0ecrieueHne

4.1. HopmatuBubie 10kyMeHTHI H 'OCThbI

DenepanbHblii 3aKoH 0T 29 nexadps 2012 roga Ne 273-D3 «O6 ob6pazoBanuu B Poccuiickoii
denepanum» (¢ U3BMEHEHUSMU U JJONIOJHEHUSAMN ),

@DenepanbHbIi rOCy1apCTBEHHBIN 00pa30BaTeIbHBIN CTaHAAPT BHICIIETO 00pa3oBaHus - Oa-
KaJilaBpuar 1o HanpasieHuro noarotroBku 09.03.01 MadpopmaTtruka u BEIYUCIUTEIbHAS TEX-
HUKa, yTBepkIeHHbIH [Iprkazom MunncTepcTBa 00pa3zoBanus U Hayku PD ot 19 ceHTs0ps
2017 r. N 929 "O6 yTBepxxaeHuu QgenepanbHoro... Pepakmus ¢ usmenenusasmu N 1456 ot
26.11.2020

[Tpuxa3z MunuctepctBa oopazoBanus u Hayku P® ot 05 anpens 2017 r. Ne 301 «O6 yTBep-
waeHuu [lopska opraHu3anuy U OCyLIECTBIIEHUSI 00pa30BaTENbHOMN 1EATEIBHOCTH 110 00pa-
30BaTeJIbHBIM IIPOrpaMMaM BhICILIET0 00pa3oBaHUs — IIporpaMmaM OakajaBpuara, porpam-
MaM CIEeLHUATUTETA, IPOrpaMMaM MarucTparypsbl;

[Topsiox npoBeieHus rocy1apCTBEHHON UTOTOBOM aTTecTalluy o 00pa3oBaTeIbHbIM IPO-
rpaMMaM BbICIIEro 00pa3oBaHUs — IIporpaMMaM OakaiaBpuaTa, IporpaMMaM CrerualnTeTa
U IporpaMMaM MarucTpaTypsl, yTBEpKACHHbIN puka3zoM Muno6pHayku Poccun ot 29
nrons 2015 r. Ne 636;

[TonoxeHue o NPakTUYECKOH MOATOTOBKE 00YYAIOLIUXCs, YTBEPKAEHHOE PpUKa3oM MuHU-
CTepCTBa HAyKH U BbIcIIero oopazoBanus Poccuiickoit @enepaunu u1 MuHucrepcTsa npo-
cserenus Poccuiickoit @enepaunu ot 5 aBrycra 2020 r. Ne 885/390;

VYcTaB 1 ToKanbHbIE HOPMAaTUBHBIE aKThl MOCKOBCKOTO MOJIUTEXA

Obnactu npodeccnoHaIbHOM 1eATeNBHOCTH U cepbl MPohecCHOHATBHON IEATEIbHOCTH, B
KOTOPBIX BBITYCKHHUKH, OCBOUBILINE IIporpamMmy OakaiaBpuara (J1ajiee - BbIITYCKHUKH ), MOTYT
OCYILECTBIISATh MPO(PECCHOHANBHYIO 1€ATEIbHOCTb!

06 CBs13b, HHPOPMAIIMOHHBIE U KOMMYHHKAI[MOHHBIE TEXHOJIOTUH (B cpepe MpOoeKTUpOBa-
HUS, pa3pabOTKH, BHEAPEHUS U HKCIUTyaTallMi CPEJICTB BHIUUCIUTEIBHON TEXHUKU U UH(OP-
MAaI[MOHHBIX CUCTEM, YIIPABIEHUS X KU3HEHHBIM LIUKIIOM)

4.2.  OcHoBHasi JuTeparTypa:

3abonorckuit B.C. Jluneiinas anrebpa u aHanuTH4eckasi reoMeTpus (yueOHbIH KOMILIEKC):
yuebHoe nmocobue, 2-e uzn. Crep. M.: M3g-so UHOPA-M, 2022. 309 c. (Briciee obpa3zoBa-
Hue: OakanaBpHar).

Cupotuna U.K. Jluneiinas anreOpa u aHaIuTUYECKasi TEOMETPUsS: UHTEPaKTUBHBIN Kypc:
yaebHoe mocobue st By3oB. CII6, Mzn-Bo Jlans, 2022. 180 c.

Kypc nexuuit no nuHelHoM anredpe U aHaATUTHYECKON reoMeTpun: yuebHoe nocoodue. // Kyn-
psasueB b.1O., Matsm B.U., [Tokazees B.B., Uepkecosa I'.B.. M.: MI'TY «MAMI», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexTponnstit pecypc.]


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

4.3. JlomoJiHUTebHAs IUTEpaTypa:

1. KpaTkuii Kypc BBICIICH MaTeMaTHKH [DJIEKTPOHHBIM pecypc]: yued. - DIJIeKTpOH. JaH. -
MockBa:  JamkoB wu K, 2017. - 510 c. [Pexum  gocryma: URL:
https://e.lanbook.com/book/93522. - 3ar1. ¢ skpana.] .

2. 3yb6koB B.I'., JIaxoBckuii B.A., Mapteiaenko A.U., Munocues B.b., [Tymxkaps E.A. Kypc ma-
TEMAaTHUKH I TEXHUYCCKUX BBICIINX YueOHBIX 3aBeneHui. Yactu 1-4. M.: MI'TY, 2012. 400
IK3.

3. Wnweun B.A., [To3nsk O.I". Ananmtrueckas reomerpusi. M.: Hayka. ['naB. pea-ust puzuko-ma-
TeM. TuT-phl, 1988. 224 c.

4. bexnemumes, /[.B. Pemenue 3amau u3 Kypca aHAIUTHYECKOW T€OMETPUU M JIMHEWHOHW all-
re0pbl [ DneKTpoHHBIN pecypc]: yued. mocobue - DnekTpoH. AaH. - Mocksa: @uzmatiut, 2014.
- 192 c. [Pexxum noctyna: URL: https://e.lanbook.com/book/59632. - 3ari. ¢ skpaHa.]

4.4, JjaekTpoHHBbIE 00pa3oBaTebHbIE PecypChl

[IpoBenenue 3aHATHI U aTTECTAIMK BO3MOXKHO B IMCTAHIIMOHHOM (pOpMaTe C MPUMEHEHUEM CH-
CTeMBbl JAMCTaHIIMOHHOTO 00ydueHus yauBepcutera (CJIO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
denpoii «MaTeMaTHKay 3IIEKTPOHHBIX 00pa3oBaTenbHBIX pecypcoB (DOP) mo Bcem paznenam
POTrpaMMBbI:

Haszeanue 50P
Jluneiinas u BekTopHas anreopa | https://online.mospolytech.ru/course/view.php?id=3368
AHaJIMTHYECKAsI TEOMETPHS https://online.mospolytech.ru/local/crw/course.php?id=2843

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

Pa3pabGorannbie DOP BK/IIOUalOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsimok mpoBeaeHus: padoOT B QUCTAaHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTJCIBHBIMU PACIIO-
PSDKEHUSIMH ITPOPEKTOpa Mo yueOHOM paboTe 1/UiTH LIEHTPOM yueOHO-METOIN4YeCKOil paboThI.

Ka)KI[LII\/'I CTYACHT 06ecnequ HHAUBUAYAJIbBHBIM HEOTPAHUYCHHBIM IOOCTYIIOM K BHCKTpOHHOﬁ

OHMOIMOTEKE MOCKOBCKOT'O MOJIUTEXA

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

HuTepHeT-pecypcehbl BKIOYAIOT Y4eOHO-METOAMYECKUE MaTepuaibl B AJIEKTPOHHOM BHJIE, Mpe-

CTaBJIEHHEIE Ha calTe mospolytech.ru B pa3aciic: «L[eHTp MaTEMaTU4YCCKOIro 06pa3013aHH;1»

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

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

[Tone3nble yueOHO-METOAMYECKHE U MTHPOPMAIIMOHHBIE MaTepHallbl IPEICTAaBIEeHbl Ha calTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB HHHOPMAITMOHHO-TEIEKOMMYHHUKAITMOHHOU ceTu « UHTepHEeT» JIsl OCBOEHUS

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

4.5. JIunieH3MOHHO€e U CBOOOIHO pacnpocTpaHsieMoe NMPorpaMMHoe odecrevyeHue

Ne| HaumenoBanue | Pazpadorunk I1O JocTynmHocTh Ccblika Ha Enunelii peectp

(mpaBoo0.1aga- (IMEeH3HOHHOE, | POCCHUIICKUX MPOTrPaAMM JJIs
TeJIb) cB0O0OHO pac- I9BM u B/l (mpu Ham4um)
NPOCTPaHsieMoe)



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

1 | Astra Linux | OO0 JIMIeH3MOHHOE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoitOduc OO0 "HOBBIE JIuuieH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOI'MI" 75

4.6. CoBpemeHHbIe npodeccuoHaAIbHbIE 0a3bl JAHHBIX U1 MH(POPMAIIMOHHBbIE CIIPABOYHbIE
CHCTEMBI

Hepeqeﬂb PECYPCOB CE€TH I/IHTepHeT, AOCTYIIHBIX JIfl OCBOCHUA NUCHUIIJIMHBI:

HaumenoBanue

Ccblika Ha pecypc

JocTynHoCTh

NuadopManmoHHO-CIIPABOYHbIE CHCTEMBbI

Stack Overflow

https://stackoverflow.com/

HoctynHa B cetn UH-
TepHeT 0e3 orpaHuye-

HUMN
Nudopmannonusie pecypcebl
http:// www.consultant.ru JloctymHo
Cetu Koncynperantllntoc
[Topran ®enepanbHbIX roCy-
6 -
AApCTBCHILIX ODpAsOBATEIR http://www.fgosvo.ru. JoctymHo

HBIX CTaHJIapTOB BbICILIEr0 00-
pa3oBaHus

JIeKTPOHHO-0UOJINOTEYHbIEe CHCTEMBbI

Jlanb https://e.lanbook.com/ HocrtynHa B cetn UH-
TepHeT 0e3 orpaHuye-
HUH

IPR Books https://www.iprbookshop.ru/ | loctymnua B cetn Mu-
TepHeT 0e3 orpaHuye-
HUM

IIpogdeccnonanbubie 6a3b1 JAHHBIX

baza maHHBIX HAyYHOU DIIEeK- http://www.elibrary.ru HocrtymHo

TPOHHOU OMOIHOTEKH

(eLIBRARY.RU)

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

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

HayKoMeTpuieckas (6ubmmo-
MeTpuYecKas) 6a3za JaHHBIX

5. MaTrepuajibHO-TEXHHYECKOe oDecriedeHne T CHUNIUHbI

MaTepI/IaJIBHO — TEXHUYECCKas 63,33, YHUBCPCUTCTA o0ecrieunBaeT IMPOBCACHNEC BCCX BUI0B
3aHSTUH, IPEYCMOTPEHHBIX YICOHBIM IJIAHOM, U COOTBETCTBYET JCHCTBYIONMM CAHUTAPHBIM H
[IPOTUBOIIOKAPHBIM IIPaBUJIAM U HOPMaM.

Kadenpa «Maremarukay He pacnosaraetT COOCTBEHHBIM ayIMTOPHBIM ()OHIOM U HCIOJb-
3yeT yueOHbIE ayAUTOPHH U3 001Iero (JOH/Ia YHHBEPCUTETA.

[Tpu HEOOXOMUMOCTH JJIsl IPOBEICHHS HHTEPAKTUBHBIX MPAKTHYECKUX 3aHATHH HCIIOJb3Y-
FOTCSI KOMITBIOTEPHBIC KJIaCChl YHUBEPCHUTETA.

6. MeToauyeckue peKoOMeHI1aluu
6.1. MeToanveckne peKOMeHIAUHM JIJIs MPENoaBATeIsl 0 OPTaHU3AIUH 00yYeHUsl

[Ipexne Bcero, cienyer oOpaTuTh BHUMaHHUE CTYAEHTOB Ha TO, UTO IPAKTUUYECKU BECH U3Y-
YaeMbIil UMHU MaTepual He TpedyeT Kakon-1100 CrenranbHON (OTOTHUTEIHHON) TOATOTOBKU U
BITOJTHE MOJKET OBITH YCIEIIHO U3YYEH, €CIIH CTYJCHTHI OYIyT IOCEIATh 3aHITHs, CBOEBPEMEHHO
BBITMIOJHATH JOMAIITHHE 33aHHsI ¥ TTOJIb30BaThCA (IIPH HEOOXOMMOCTH ) CUCTEMOM IMJIaHOBBIX KOH-
CyJbTalluil B TEUYEHHE KaKJOro ceMecTpa. Boienmne B Kypc MaTeMaTUKU pa3/ieibl SBISIOTCS
KJIACCUYECKHMH, B TO K€ BPEMS OHU IMPAKTUYECKU OPUEHTUPOBAHBI, TAK KaK UMEIOT LIMPOKOE pac-
IIPOCTPAaHEHNUE I PEIICHUs Pa3HOro poja 3a7ad BHYTPU CaMOM MaTeMaTUKU U MPUKIAIHbIX 3a-
nad. X ocBO€HHE MOMOXKET CTYJIEHTaM JIOTMYECKH BEPHO, apryMEHTUPOBAHO U SICHO CTPOHUTH
YCTHYIO ¥ IUCBMEHHYIO PeUb, YCIIEITHO IPUMEHITh HAaKOTUICHHBIE 3HAHUS B TPO(HECCHOHATLHON
JIeATEIbHOCTH.

Heo6xonuMo ¢ caMoro Haudana 3aHIATHNA PEKOMEHIOBATh CTYACHTAM OCHOBHYIO H JIOTIOJ-
HUTEJIBHYIO JIMTEPATYPy, a B KOHIIE CEMECTpa JaTh CIIUCOK BOIIPOCOB JIJIsl TIOATOTOBKH K 3K3aMEHY .

Ha nepBoM 3aHsATHHN 11O JUCHMILIUHE CleAyeT 0053aTeabHO MPOUH(OPMUPOBATH CTY IEH-
TOB 0 BHJIE U (hopMe MPOMEKYTOUHOHM aTTECTALUH 110 TUCIUILIMHE, CPOKaX €€ IPOBEACHUS,
YCIIOBUSIX JIOMYCKA K MPOMEKYTOYHOM aTTeCTallMH, IPUMEHSAEMBIX BUAAX MPOMEKYTOUYHOTO KOH-
TPOJISL.

N3noxxeHne TEOpeTHYECKOro MaTepuasa JOJKHO CONPOBOXKAATHCA WIUIIOCTPATUBHBIMU
IpUMepaMu, TIIATETFHO OTOOPAaHHBIMH MpenoJaBaTeIeM TaK, YTOObl TEXHUUECKHE TPYAHOCTH U
BBIKJIQ/IKH [P PEIIEHUH 33Ja4d HE OTBJIEKAJIU OT TJIaBHOT'O: OCMBICIICHUS UJIEU U CYTH IPUMEHSI-
eMbIX MeTo0B. ClielyeT Bcerza yKa3blBaTh IIPUMEPHI IPAKTUUECKOTO IPUMEHEHUS PACCMOTPEH-
HBIX Ha 3aHATHSIX YpaBHEHUN U GOpMYIL.

[IpakTHyeckue 3aHATHS JOJKHBI OBITh OPTaHU30BAHBI IIPENoaBaTeeM TaKuM 00pa3oM,
YTOOBI OCTABAJIOCH BPEMsI Ha MEPHUOJUYECKOE BBIMOJHEHHE CTYJIEHTaMU HEOONbIION caMOCTOs-
TEJIbHOM padOoThI B ay TUTOPUHU JJIsl IPOBEPKU YCBOCHHUS U3JI0KEHHOT0 MaTepHaa.

[IpenogaBaTenp, BeqyIui MPaKTUYECKUE 3aHATHSL, JOJKEH COTIaCOBBIBATH yUeOHO-TEMa-
TUYECKUH TIJIaH 3aHATUH C JIEKTOPOM, UCTIOIb30BATh €IMHYIO CUCTEMY 0003HAUCHH.

[IpenogaBatento cienyeT 10OMBATHCSI CUCTEMAaTHUYECKONM HENPEPBIBHON pabOThI CTYAEH-
TOB B TEUCHHE CEMECTPa, HEOOXOMMO BBISIBIISATh CHIIBHBIX CTYACHTOB M MPUBIIEKATh UX K HAYYHOM
paboTe, K y4acTHIO B pa3HOTO po/ia OJIMMITHAZaX U KOHKypcax.

CTyZneHT IOJKEH OLlylaTh 3aMHTEPECOBAHHOCTD MPENOJABaTelNsl B JOCTH)KEHUN KOHEY-
HOTO pe3yJsibTaTa: B NMPUOOPETEHHH OOYYaIOUIUMUCS TMPOUYHBIX 3HAHUM, YMEHHH W BiaJeHUs
HaKOIJICHHOM nH(popManmeit 171 peleHus 3a1a4 B IpopecCUOHATbHON AeATEIbHOCTH.

6.1.1. O6pa3oBare/ibHbIE TEXHOJIOTHHI
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Bo03M0KHO MTpoBeficHNE 3aHATHIA U aTTeCTAIMi B TMCTAHIIMOHHOM (popMaTe ¢ MPUMEHEHUEM CH-
CTeMbI JTUCTAaHIIMOHHOTO 00y4eHus yHuepcurera (CJJO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
dbenpoii «MaTeMaTHKa» IIEKTPOHHBIX 00pa3oBarebHbBIX pecypcoB (DOP) (cm. m1.4.4) .

[Topsimok mpoBeeHUs PadOT B AUCTAHIIMOHHOM (hOpMaTe yCTaHABIUBACTCS OT/ICITHHBIMU PACIIO-
PSKEHUSIMH ITPOPEKTOPa MO YueOHOM padoTe W/ UK IIEHTPOM Y4eOHO-METOAMYECKON paboTHI.

6.2. MeTtoauyeckue yKa3aHusi AJsl 00y4alOMUXCH M0 OCBOEHUIO
AMCHUILTHHBI

Pa3znes: 3s1eMeHTBI JIMHEIHOM ajreOpbI

Martpuusl u onpeneaurtenu. I[Ipexre Bcero, CTyI€HT JAOKEH MOHATH, YTO MaTpUIA —
3TO Tabnuia yncen (Ipu4eM 3Ta Tabauia MOKET UMETh OJIMHAKOBOE YUCIIO CTPOK U CTOJIOLOB, a
MO3KET OBITh U IPSIMOYTOJIBHOM ), a ONIPEIeIUTENb- 3TO YUCIIO, 3alIUCHIBAEMOE B BUJIE KBaAPATHOU
Ta0IUIIBI, TO €CTh OMPEACIIUTENHN CYIIECTBYIOT TOJIBKO y KBAJIpaTHBIX MaTpPHII.

Crnenyet 06paTuTh 0c000€ BHUMaHUE HA ONEPAII0 YMHOKEHHUS IPSIMOYTOJIbHBIX MaTPUIL
U TOHATH, KAKUM TIOJY4YaeTCsl OPSIOK MaTPHUIIBI — ITpousBeneHuss. OCOOCHHOCTh MaTPHUIl TAKKE
COCTOMT B TOM, YTO ITPOU3BEACHNE MATPHUIl HE TIEpPeCTaHOBOYHO, TO ecTh AB # BA.Cnenyet 00s-
3aTebHO YOCIUTHCS B 3TOM, PEUINB COOTBETCTBYIOIINE 3a1a4H.

BaxxubiM siBsieTcst oHATHE 0OpaTHOW MaTpuilbl. Hajmo 3HaTh yciaoBHE CyIIeCTBOBaHUS
00paTHOW MaTPHIIBI U AITOPUTM €€ TocTpoeHus. [locne ee BRIUMCIIEHUS 1esiecoo0pa3Ho J1enaTh

TIPOBEPKY MPABUILHOCTH PEIEHHs, BHITOIHUB oneparuio ymHoxkenus A A= E (momkna momy-
YUTHCS €AUHUYHAS MAaTPUILIA)

[Tpu u3ydeHuu onpenenuTeneil HaJo YeTKO YCBOUTD MOHITHS MUHOpPA, alreOpandecKoro
JIOTIOTHEHHUS, 3HATh MHOTOUMCJICHHbIE CBOMCTBA onpeaenutens. s ocBOeHUs! TEXHUKU BBIYHC-
JICHUS OTpeAeTUTENeH 1enecoo0pa3Ho, BEIOpAB MPOU3BOJILHBIA ONPEACIUTENb BBIIIE TPETHErO
MOPSAZIKA, PACKPBITH €0 Pa3NIWYHBIMU CIIOCOOAMU, IPUMEHSS Pa3JIOKEHHE U TI0 CTPOKaM U IO
cron6mam. OOparuTe BHUMAaHHUE, KAKUE CTPOKH (CTOJIOIBI) TPEAIOYTUTEIbHEE BEIOUPATH JIJIS pac-
KPBITUS OTIPEACTUTEINS, YTOOBI yIPOCTUTH €ro BhlurcieHue. OcobeHHo 3¢ (HhEeKTUBHO BBIUUCICHHE
OTIPENICIIUTEIIS C TIOMOUIBIO AJIEMEHTAPHBIX MTPE0Opa30BaHNi, IPUBOIALINX €T0 K TPEYTOJILHOMY
BUJTY.

[Ipu u3ydeHun pemeHnii CuCcTeM JTMHEUHBIX anredpandeckux ypaBHeHnuit (CJIAY) obpa-
TUTE BHUMAaHHUE, IPEXK/Ie BCETo, Ha IOHATHE PELICHUs CUCTEMBI U YCIIOBUS CYILIECTBOBAHUS pellle-
HUH B 3aBHCHMOCTH OT COOTHOIIIEHHS MEX/Ty PAaHTOM MaTpPHIIbI, PAHTOM PaCIIUPEHHONW MaTPHUIIBI
CHCTEMBI M YHCIIOM HEM3BECTHBIX M ypaBHeHUH. OOpaTUTe BHUMAaHNUE HA YCJIOBUS MPUMEHEHUS
dopmyn Kpamepa u merona oOpaTHOW MaTpuilbpl. BHUMaTensHO pa3depuTe mpuMepbl pelieHus
IPOM3BOJILHBIX CHCTEM JIMHEHHBIX anreOpanyeckux ypaBHeHUil metonom ["aycca (BBeneHue Oa-
3UCHBIX U CBOOOHBIX IEPEMEHHBIX ).

Pa3nes: JDeMeHThI BEKTOPHOM aaredpnl

[Tpu n3ydeHnn maHHOW TeMBbl 0OpaTUTE BHUMAaHWE Ha JIMHEWHBIC OTEepaIliy HaJ BEKTO-
paMu, Ha MOHATHUS TMHEHHON HE3aBUCUMOCTH M JIMHEIHOM 3aBUCUMOCTH BEKTOPOB, Ha (pyH/1aMeH-
TaJbHOE MOHATHE Oa3rca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO Oa3uca), Ha pasiio-
KEHHE BEeKTopa o 6a3ucy.

3HaTh OIpeeeHne, TeOMETPUIECKHUE CBOMCTBA CKAISPHOTO, BEKTOPHOTO M CMEIIAHHOTO
IIPOM3BEACHUS BEKTOPOB, (GOPMYJIBI /U1l X BBIYMCICHUS B BEKTOPHOM 1 B KOOPAMHATHON GopMme.
OO0s13aTeIbHO 3HATh U YMETh MTPOBEPSITH YCIOBHS OPTOTOHATBHOCTH, KOJUTMHEAPHOCTH U KOMILIa-
HapHOCTHU BEKTOPOB.

Pa3nen: koMmiieKCHbIE YHCJIA U MHOTOYIEHBI

B stom paznene, npexe BCero, HaJlo MOHATh, YTO KOMIUIEKCHOE YMCIIO SIBUJIOCH PaCIl-
pPEHHEM TTOHATHUS JEHCTBUTEILHBIX YHCEIl, 3HATH ONPENeIeHNE U TPU (POPMBI 3aITUCH KOMILIEKC-
HOrO dYucina (anredpanyecKyro, TPUrOHOMETPUYECKYIO U MOKA3aTeNNbHYI0), TEOMETPUUECKYIO UH-
TEPIIPETAINI0 KOMIUIEKCHOTO YHCJIa M B3aMMHO-0/THO3HAYHOE COOTBETCTBHE MEKIY MHOKECTBOM
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KOMILIEKCHBIX YHCETT 1 MHOYKECTBOM TOUEK KOMIUIEKCHOM IUIOCKOCTH. 3HaTh (opmyiy Ditnepa.
KommiiekcHble yncia MOKHO M300pa)karh ¢ MOMOILBIO BEKTOPOB Ha KOMIUIEKCHOM IJIOCKOCTH.
[ToaToMy omneparu CJI0KEHHUS U BBIUNTAHUS KOMILJIEKCHBIX YHCEI MOTYT OBITh CBE/ICHBI K OIepa-
LIUSIM CJIOKEHUS U BBIUUTAHUS COOTBETCTBYIOIUX BEKTOPOB.

Hazo 3HaTh 1 yMeTh BBINIOJIHATH ONEpaIlii YMHOXKEHUS, 1eJICHHsI, BO3BEICHUS B MIOJI0KH-
TEJIbHYIO CTETNIEHb KOMILJICKCHBIX YHCEll, 3alIMCaHHBIX B TPUTOHOMETPUYECKOH (popme, u3Biede-
HUS KOPHA N-OH CTETIEHH W3 KOMILIEKCHOTO YKCIa.

Cnenyer oOpaTuTh BHUMAaHHME HAa TO, YTO MHOKECTBO KOMILIEKCHBIX YHMCEN SIBJIAETCS 3a-
MKHYTBIM, TO €CTh JII00as anreOpandeckas orneparus HajJ KOMIUIEKCHBIMU YHCIIaMHU HE BBIBOJIUT
3a npezessl 00JaCTH KOMITJIEKCHBIX YHCET.

Hano 3Hath paznuuHbie BUABI Pa3I0kKEHHs] MHOTOYWIEHA HA MHOKUTENH JIJIS CIIy4aeB, KO-
I71a cpelid KOpHEe MHOTOWIEHA MOTYT OBITh KpaTHbIE, KOMIUIEKCHbIE KOPHU. DTH CBEICHUs Oy IyT
UCIIOJIb30BAThCS, HAlPUMEp, B MHTETPAIBHOM HCYHCIECHUU TNPU BBHIYMCICHUH WHTErPAloB OT
IpOOHO-palMOHATIBHBIX (DYHKIHA, IPU PELICHUU JIMHEHHBIX OJHOPOIHBIX TU(PepeHIIHaTbHBIX
YpaBHEHUH N-TO MOPAJIKA C TOCTOSIHHBIMU KO UITUECHTAMH.

Pa3nes: AHasiMTHYeCKasi reoMeTpHUs

[Tpu n3ydyeHnn aHAIUTUYECKON T€OMETPUU CIIEAYET, MPEXK/Ie BCETo, OHATh, UTO €€ 3aJaueii  sB-
JSIeTCSL U3YyYCHHUE TEOMETPUIECKUX O0BEKTOB MPH MOMOIIY aHATUTHYECKUX METOJIOB anreOpsl U
MaTeMaTHUYECKOT0 aHanu3a. B 0oCHOBE TaKoOro mojxo/a JIeKUT METO/1 KOOPIMHAT, BIIEPBbIE CHCTE-
MaTH4eCKH puMeHeHHBIH P. Jlekaprom. OCHOBHbIE NOHSTHUS T€OMETPUH (TOUKa, MpsAMasi, II0c-
KOCTh) SIBJIIIOTCS HEOTPEACIIEMbIMH, U JJI1 UX OMHCAHUS MPUMEHSIETCS aKCUOMaTHYeCKU Me-
TOJ1, TIO3BOJISIFOIIMM YCTAaHOBUTH B3aMMHO O/IHO3HAYHOE COOTBETCTBUE MEK/y MHOYKECTBOM TOUYEK
IPSIMON U MHOXKECTBOM JEHCTBUTENBHBIX YHCET U, TAKUM 00pa30M, BBECTU CUCTEMY KOOPMHAT.
Hazo geTko ycBOuTH pa3zinuyHbie GOPMBI YpaBHEHUH MPSMOH U IUIOCKOCTH YMETh MEPEXOUTH OT
oHO# Qopmbl K apyroi. Cienyer OCMBICIUTD U YCTIEUTHO MPUMEHSTh PEIIeHUs] KIACCHUECKUX
3a/1a4 aHAJIMTUYECKON reOMETPUH O B3aUMHOM DPACIIONIONKEHHM IMPSIMBIX U IUIOCKOCTEH, YMETh
OTIPECIISATh YIIIbl U PACCTOSHUS MEXKAY PA3IUYHBIMU T€OMETPUUECKUMU O0BEKTaMHU.

OTMeTuM B 3aKIIIOYEHHUE, YTO YCIICNIHOE M3y4YeHHE AMCUUIUIMHBI «JInHeiHas anredpay,
nproOpeTeHrue HeoOXOIMMBIX KOMIIETEHIIUN, YMEHUI 1 HABBIKOB BJIa/ICHUSI MATEMAaTUYECKUM arl-
napaToMm TpeOyeT OT CTYJIEHTOB OOJBIIION CaMOCTOSITENIbHONU paboThl. OOpaTuTe BHUMAHHE, YTO
KOJINYECTBO YaCOB, OTBOAMMBIX HAa CAMOCTOSITENIbHYIO PabOTy B COOTBETCTBHU C YUEOHBIM ILIa-
HOM, OOJIBIIIE€ YKCIIa YaCOB, OTBOAMMBIX Ha BCE BUJIbI Ay IUTOPHBIX 3aHATUH.

7. ®OH/ OLIEHOYHBIX CPE/ICTB

@DOH/]1 OLIEHOYHBIX CPEACTB IpencTaBieH B [Ipunoxenun 2 k padodeil mporpaMMe M BKIIIOYAET
pasaens:

1. Metoabl KOHTPOJIA U OLIEHUBAHUS PE3YJIbTATOB 00yUEHHUS

2 [llkana ¥ KpUTEPUH OLIEHUBAHUS PE3YIbTaTOB 00yUEHUS

3. OneHouHbBIE CPECTBA

3.1. Texyuuii KOHTPOJIb

3.2. IlpoMexyTouHasi aTTeCTaIus
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TeMaTnuyeckuii NUIaAH coepP:KaHUs TUCHUILVINHBI «JInHeliHas anredopay»
M0 HANIPABJIEHUIO MOATOTOBKH
09.03.01 «ndopmaTHKa U BLIYMCIUTETbHAS TEXHUKA»
HanpasiieHHOCTh (TIpO(hHIh ITOATOTOBKH)
Beb TexHos0run

dopma 00yueHHs: OUHAS
Tox nadopa: 2023/2024

Ilpunoscenue 1

(bakanaBp)
Buabl yueOHoii padoThl,
BKJIIOYAsI CAMOCTOSITEIbHYIO Bujibl caMocTosTenbHOl pagorer | POPMBI
=3 aTTecTa-
5 = padoTy CTyICHTOB, CrynenroB un
Pasznen E S 11
3 E U TPY/10€MKOCThb B Yacax
n/n CP | KC
J | II/C | JIa6 C P K.P. | K.IIL. | PT'P | Pedepar | K/p | D | 3
IlepBblii cemecTp
Pa3neu 1. DiieMeHTBI JIMHEHHOM aJI-
1.1 | redpwut Mampuysi, Oeticmsus Had mampu- 1 1 2 2 3
yamu.
OnpenenuTeny, UX CBOWCTBA W BBIYHCIIC-
Hue. MaTpudHas 3anuCh CUCTEMBI JIMHEW-
1.2 prHne 1| 2 2 3 -
HBIX YpaBHEHUH.
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Boiaaua 3agaauii PI'P Ne 1 mo JuHeliHOM
ajareope .

1.3

OOparHas MaTpuIia ¥ ee BhluncieHue. Mar-
pUYHas 3alyCh CUCTEMBI JIMHEWHBIX ypaB-
HEHUH.

1.4

CucTteMbl TUHEHHBIX aNreOpanvecKux
YpaBHEHU, OCHOBHBIE ITOHITHS U ONpEie-
neHus. Pemenue cucreM NTMHEHHBIX ypaB-
HeHuit metooM Kpamepa, metogom obpart-
HOHM MaTpHILIbI

1.5

Pelenune cucrteM TMHEHHBIX ypaBHEHUN
MeroaoM ['aycca. Panr marpuiiel. Teopema
Kponexkepa — Kanemnu.

1.6

Merop 'aycca B IpOM3BOJIBHBIX CUCTEMAX
JUHENHBIX ypaBHEHUU. OqHOPOAHBIE CU-
CTEMBI JINHEWHBIX YPAaBHECHUM.
CamocrositenbHas padora Nel B ayauro-
PMH 110 JIMHelHOH ajnredpe

1.7

Bexkropsl. JInHeliHbIe Oniepaliiy HaJl BEKTO-
pamu, ux cBoiictBa. JIuHeiiHble KOMOMHa-
UM BEKTOpPOB. JINHEWHO HE3aBUCUMBIE U
JIMHENHO 3aBHCUMBbIE CHCTEMBI BEKTOPOB.
Boinaua zaganunii PI'P Ne2 no BekTOpHO#H
ajareope.

1.8

[Tonsitue Gasuca. KoopawHaThl BEKTOpA.
KonnuaeapHOCTh, OPTOTOHATBHOCTD U KOM-
MJIAHAPHOCTHh BEKTOPOB.
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1.9

CkansipHOE NMPOU3BEACHUE BEKTOPOB U €T0
CBOMCTBA. BekTopHOE NpOU3BENCHUE ABYX
BEKTOPOB, Er0 CBOMCTBA.

1.10

CMmemnraHHOe IPOU3BE/IEHUE TPEX BEKTOPOB
U ero cpoiictBa. Briuucienue odbema ma-
paienenumneaa. YclIOBUE KOJUIMHEAPHO-
CTH, OPTOTOHATBHOCTH ¥ KOMILJIAHAPHOCTH
BEKTOpPOB. OpPTOHOPMUPOBAHHBIN Oa3uc.
Breruncnenue CKaasipHOTO, BEKTOPHOTO U
CMEIIIaHHOTO MPOU3BEICHUN BEKTOPOB, 3a-
JTAHHBIX KOOPJWHATAMH B OPTOHOPMHPO-
BaHHOM Oa3wce.

CamocTrosiTesibHasi pa6oTa Ne 2 B ayuTo-
pHM 110 BEKTOPHOIi ajredpe

10

1.11

JIuneitnpie pocTpaHcTBa. PazmepHOCTh U
0a3uc IMHEHHOTO MPOCTPAHCTBA.

Marpuna nepexona ot 0aszuca Kk 0asucy
npeoOpazoBaHre KOOPAWHAT BEKTOpa IpH
n3MeHeHnu 6asuca. CoOCTBEHHbIE BEKTOPHI
U COOCTBEHHBIE 3HAUEHUs JIMHEHHOTO oIe-
paropa.

11

1.12

Pa3znen 3. KommjiekcHble Yncjia H MHO-
rowieHbl MHOKECTBO KOMINUIEKCHBIX 4YH-
cen. @opMbl 3aKMCH KOMITJIEKCHBIX YHCElL.
Onepanuu HajJ KOMIUIEKCHBIMH YHCIAMU.
PaznoxeHyne MHOroujieHa Ha MHOXKHTEIH
OCHOBHas Teopema anreopbl

12

1.13

Pasznen 4. AnanuTuyeckasi reoMeTpus
CucreMbl koopauHatr. Pa3nnuHble THIIBI
YpPaBHEHUH IJIOCKOCTH

13
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Boinaua 3anauuidi PI'P Ne3 mo anajautH-
yecKO reoMeTpuu

1.14

PasnuuHble THUNBI ypaBHEHUN MpsSMOM Ha
IIJIOCKOCTH U B IIPOCTPAHCTBE

14

1.15

B3anmHoe pacniosioxkeHue npsMbIX Ha IJ10C-
KOCTHU U B IpocTpaHcTBe. Briuncnenue pac-
CTOSIHUM MEXy JBYMsI TOUKAMH, TOUKOU U
psMOM. B3anMHOE pacnonoKeHue II0CKo-
cTei. Boluncnenue pacCTOSSHUN MEKTy TOU-
KOU M TJIOCKOCTBIO

CamocrosiTesbHast padora Ne 3 B ayauro-
PVH 110 AHAJIUTHYECKOH reOMeTPHH

15

1.16

KpuBsie BTOpPOro mopsijika ux reoMeTpude-
CKHE€ CBOICTBa. YpaBHEHHUS OJIUIMIICA, TH-
nepOosbl, mapabonsl OOiiee ypaBHEHHE
KpUBOW BTOporo mopsjaka. llpuBencHue
KPUBBIX BTOPOTO TMOpSJIKAa K KaHOHWYE-
ckoMmy Buy. [loBepXHOCTH BTOpPOro TO-
psaKa

16

dopma aTTecTanuu

21

Bcero yacoB nmo gucouninge

16

32

60

PI'P

caM

pao.
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Ipunoowcenue 2

®OH/I OHEHOYHbLIX CPEJICTB
MO JUCUMILINHE

«J/IunerHas ajaredopa»

Hanpasnenue noarorosku: 09.03.01 «MupopmaTrKa U BEIYUCIUTEIbHAS TEXHUKA.
[Tpoduns: «Beb TexHOIOTHNY.

Kadenpa: «Marematukay

1. MeToabl KOHTPOJIA M OLIeHUBAHUS Pe3yJIbTATOB 00y4YeHMs

HJ’IH KOHTPOJIA YCIIEBACMOCTH U KQ4€CTBAa OCBOCHUA JUCIUIIIIMHBI HaCTOﬂHIeﬁ nporpaMMoﬁ

IIPEyCMOTPEHBI CIEAYIOIINE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYLIEH ycreBaeMOoCTH (TEKYILIUI KOHTPOJIb);
- IPOMEXYTOYHAsl aTTecTalus (3K3aMeH).

2. llIkayia 1 KPUTEPUU OLEHMBAHUS Pe3yJIbTATOB 00y4eHH s

®opMa NPOMEKYTOYHOM ATTECTALMH: IK3aMEeH

[IpomexyTouHas arrectanus o0yyaromuxcs B (popMe 3K3aMeHa IPOBOAUTCS 10 pe3yIbTaTaM
BBITNIOJIHEHUSI BCEX BUJIOB y4eOHOU paboThI, IPEyCMOTPEHHBIX YUEOHBIM IIJITAHOM 110 IaHHOM AUCILIU-
IUIMHE, IIPY 3TOM YYMUTBIBAIOTCA PE3YyJIbTAaThl TEKYLIErO KOHTPOJISI yCIEBAEMOCTH B TEHYEHHE Ce-
MmecTpa. OlLeHKa CTEeNeHH JTOCTHKEHUs 00yJyarolUMUCs IUIAHUPYEMBIX Pe3yJIbTaTOB OOyudeHUs 110
JUCLUIUINHE NPOBOJIUTCS MPENOJABATENIEM, BEAYIIIMM 3aHATHS 110 AUCLHUIIMHE METOJOM JKCIIEPT-
HOU oueHkH. I1o uToram nmpoMexyTo4yHOM aTTECTAlUU M0 AUCLUUIUIMHE BBICTABIISAETCS OLICHKA «OT-
JIMYHOY, «XOPOILOY», «YJOBIETBOPUTEIBHO» UIIU «HEYIOBIETBOPUTEIBHON.

IIkana oueHNBaHHUA

Onucanune

OT1ian4yHO

BeinonHeHsl Bce 00si3aTesIbHbIE YCJI0BHS NMOATOTOBKHM CTYy-
JAEHTA K INPOME:KYTOYHOM aTTEeCTAllUH, NPEIyCMOTPEHHBIE
IporpaMMoil JuctUIuInHel. CTyIeHT NEMOHCTPUPYET COOTBET-
CTBHE 3HAHUU, YMEHUH, HABBIKOB IT0OKA3aTENISM, [IPUBEICHHBIM B
TabyInLax, onepupyeT NpUOOPETEHHBIMU 3HAHUSIMHU, YMEHUSIMH,
HAaBBIKAMM, IPUMEHSIET UX B CUTyallUsX MOBBIIICHHON CJIOKHO-
ctu. Ilpu sToM MoOryr OBITH JONYILIEHBl HE3HAUYUTEIbHBIC
OIIMOKH, HETOYHOCTH, 3aTPYJHEHHs IMPH IEPEHOCE 3HAHUU U
YMEHU Ha HOBBIE, HECTAHIAPTHBIC 3aa4H.

Xoporo

BeironHeHsl Bce 00si3aTe/lbHbIE YCJI0BUSI MOATOTOBKH CTY-
AEGHTA K IMPOMEKYTOYHOH AaTTEeCTAllUM, NPETyCMOTPEHHBIE
porpamMmon TucuuIuiMHbl. CTyJIEHT JEMOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHUH, HABBIKOB ITOKA3aTENSIM, [IPUBEICHHBIM B
TabJIMLax, onepupyeT NPUOOPETEHHBIMU 3HAHUSIMHU, YMEHUSIMH,

19




HaBbIKaMU. B To e Bpemsi npu OTBETE IOMYyCKAET HECYIIECTBEH-
HbI€ TOTPEIIHOCTH, 33/a4l pelIaeT C HeJoYeTaMH, HE BIIHAIO-
HIMMH Ha OOLIUIl X0/ peleHusl.

Y 10BIETBOPUTEIILHO

BeimonHensl Bce o0si3aTejbHbIE YCJIOBHS TOJATOTOBKH CTY-
JIeHTa K MNPOMEKYTOYHOI aTTeCTAllMM, IPEIYyCMOTPCHHEIC
nporpamMmoil aucHuIIMHbel. CTyJIeHT EMOHCTPUPYET COOTBET-
CTBHE 3HaHUH, YMEHHUI, HABBIKOB ITOKA3aTeIIsIM, IPUBEICHHBIM B
TabIUIIax, ONEPUPYET MPUOOPETEHHBIMU 3HAHUSIMH, YMEHHUSIMH,
HaBbIkaMu. Ho mokasbpiBaeT HernyOOKue 3HAHUS, IPU OTBETE HE
JIOITyCKaeT rpyObIX OMMOOK WM MPOTUBOPEUNH, OJHAKO B Pop-
MYJHPOBAaHUU OTBETa OTCYTCTBYET JOJDKHAS CBSI3b MEXKIY aHa-
JM30M, apryMEHTalMel U BBIBOJAMHM, B PEHICHUH 337a4 MOTYT
cozepKatbes rpyObie omuOKu. J{7s HoTydeHus MpaBUIBLHOTO OT-
BeTa TPEOYIOTCS YTOUHSIONINE BOTIPOCHI.

HeynosierBopurensHo

He BbinosiHeHbl o00s3aTe/ibHbIE YCJOBUSI NMOATOTOBKH CTYy-
JAEHTA K IMPOMEKYTOYHOM AaTTEeCTAllMH, INPEIyCMOTPEHHBIE
nporpammont aucuurinHbl, W cTyneHT neMoHCTpupyer He-
IIOJIHOE COOTBETCTBUE 3HAHWM, YMEHHI, HABBIKOB IIPUBEICHHBIM
B Ta0JIMIaX, JOMYyCKAOTCS 3HAUUTENIbHBIE OIIMOKH, IPOSIBIISIETCS
OTCYTCTBUE 3HAHMiI, YMEHMI, HaBBIKOB IO PsAy IIOKa3aTelew,
CTYJEHT UCIBITBIBAET 3HAYUTEIbHBIC 3aTPYJHEHUS IIPU OINEPH-
POBAaHMU 3HAHUAMHU U YMEHUSMHU.

7.3. OueHo4HbIe CpeAcTBA

Hepeqeﬂb OICHOYHBIX CPEACTB 10 TUCHMIIJINHE

«JIngelHas ajareopa»

HaumenoBanune [IpencraBnenue oue-
Ne Kparkas xapakreprucTrka OLleHOYHOTO
OLICHOYHOTO CpeJl- HOYHOTO CpE/ICTBA B
n/m CpeacTBa
CTBa dOC
1 KonTponbHas (ca- CpencTBo MpoBepKH YMEHHM mpuMeHsATh | KoMmiiekT KOHTpOJb-
MOCTOSITEJIbHAS) MOJIyYEHHbIE 3HAHUS NI PElICHUs 3aa4 | HbIX 3aJJaHUi 1O Ba-
paborta OTIPENICJICHHOTO TUIA TI0 TeME WJIM pa3- | pUaHTaM
Jen
(KP) Y
2 | PacuetHo-rpadu- CpenctBo mpoBepku ymeHuM npuMeHaAth | Kommekt 3amaHuit
yeckas pabora MOJTyYEHHbIE 3HAHUS 10 3apaHee ONpefe- | JJs BBIMOJIHEHUS pac-
(PTP) JIEHHOW METOJWKE Ui pelIeHUs 3aaad | YeTHO-TpaduvecKon
WU 33JlaHdid 10 MOMIYJII0 WU JUCIH- | paboThI
IUTMHE B LEJOM.
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CpencTBo KOHTPOJIS,, OPraHU30BAHHOE KaK
crieralibHas Oece/ia mearornaeckoro pa-

VCTHBIH 01Ipoc co- | 6OTHUKA ¢ 00yYaroUIUMCs HA TEMBI, CBS- Bonpocs! o
3 OecemoBaHue, 3aHHBIE C U3yYaeMO JUCIMIUIMHOM, U pac- | TeMam/pas/ernam JIuc-
(YO) CYMTAaHHOE HA BBISICHEHHE 00beMa 3HAHUI HUATITAHBI

oOydaromierocsi 1Mo OMNpeesieHHOMY pa3-
Jieny, TeMe, Ipo0IeMe U T.11.

CucreMa cTaHAapTU3UPOBAHHBIX 3a/laHUM,
Tecr I103BOJISIFOIIIAS aBTOMATU3UPO- @DOH/T TECTOBBIX

(T) BaTh MPOIENypy HU3MEPEHUsS YPOBHS 3Ha- 3a/laHui

HUHN ¥ yMEHUI 00y4aroIerocs.
5 | Dx3amenanuonHubie | CpecTBO TMPOBEPKHM 3HAHWM, YMEHHH, | DK3aMEHaIIMOHHBIE
OuIeTHI HABBIKOB. MOKET BKJIIOUATh KOMIUIEKC T€O- | OUJIETHI.
PETHUYECKUX BOIIPOCOB, 3ajad, IpaKTHye-

(BB) . [llxana oneHuBaHUS U
CKHUX 3aJlaHUM.
npouenypa IHIpUMEHe-
HUSL.
[IpomexxyTounas attecta- | Jk3ameH (3 ) 1) ycrro (V)
nus (ITA)

2) nucemenHo (1)

7.3.1. Tekymuii KOHTPOJIb

OneHoYHbIE CPeICTBA TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH BKIIKOYAIOT KOHTPOJIbHBIE BOIIPOCHI
U 33/1aHKsI B popMe OJIaHKOBOTO TECTHPOBAHUS U KOHTPOJISI OCBOCHUS 00YYAIOIIMMUCS Pa3ieioB
JUCLUIIIUHEL, pueM PI'P.

Conep:xanue pacueTHO-TPauuecKoil padoThI.

PacuerHo-rpaduueckas padora Nel no JuHeiiHo# anareope.

Kpatkoe copeprkanue pacueTHO-Tpauieckoit paboThI:

Marpuusl u onpeaenuTeny. Pemenne cucteM JIMHEHHBIX alreOpandeckux ypaBHEHHH MeTolaMu
["aycca, Kpamepa u oOpaTHOI MaTpHUIIBL.

Pacuerno-rpadguyeckas padora Ne2 mo BeKTOpHOH anredpe.

Kpatkoe copeprkanue pacueTHO-Tpaduueckoi paboThI:

BexTopsl, aeiicTBust HaJ BekTopaMu. CKalsipHOE, BEKTOPHOE, CMEIIAHHOE MPOU3BEICHHS BEKTOPOB.
Pacuerno-rpadguyeckas padora Ne3 no aHATUTHYECKOH IreOMETPHH.

Kpartkoe copeprkanue pacueTHO-Tpaduueckoi paboThI:

Paznuunble BUABI ypaBHEHUH MPSMOM U INIOCKOCTH. B3auMHOE pacmonoKeHne IpsIMbIX Ha IIOCKO-
CTH, IIJIOCKOCTEHN B IPOCTPAHCTBE.

KoMiuiekT 3a1aHnii i1 BbIIOJTHEHHUSA
pacuetHo-rpaduyeckux pador (PT'P)

no pucaumianie JInHeliHasa ajareopa
(HaI/IMeHOBaHI/IC )II/ICI.H/II'IJ'II/IHLI)

PI'P Nel, wactp 1

-11 0 2 0 2
3amanue Nel. Jlanst Mmatpumet A=| 1 3 2 | mw B=|0 -3 3
4 0 -3 1 1 -1
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Beinonuuts aeiicteus: A2 +8BT .
3amanme Ne2. [Tpo0KKTh JaHHOE MaTpudHOe paBeHcTBo (2A+3B)? —4A” —6AB=...

Y IIPOBEPUTH €ro JJis MaTpull A U B U3 nepBoro  3a/laHusl.

3ananue No3. BeIuucIuTh onpeaenuTeNb IByMs clioco0aMu: pa3ioKeHHEeM IO MEPBOil CTPOKE U
pa3I0KEeHUEM I10 TIEPBOMY CTOJIOILY.

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

3amanue Ne4. JIns qaHHOM MaTpuUIlbl HAWTH 0OpaTHYrO MaTpuIly. CienaTh MPOBEPKY.

1 0 2
1 1 0}.
-1 2 3

3ananue Ne5. Pemmts matpuunoe ypasaenne AXB =C (maiitu X). Cnenars npoepky.

2 Yool

3aganue Ne6. HailTu panr MaTpuisl.

1 -1 2 3

0 5 4 3

2 3 8 9 15|
3 -8 26 2

PI'P Nel, 3aiaHusi 0 pelIeHHI0 CHCTeM JIMHEeHHbIX ajiredpanyecKux ypaBHeHu i
3ananue Nel. Pemuth cucremy meronoM Kpamepa. Cnenats mpoBepKy.

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

3ananue Ne2. Pemuth cucremy u3 Nel MeTooM oOpaTHOM MaTpUIBL.

3aganue Ne3. Pemuts cucremy u3 Nel merogom ["aycca.

3amanne No4. Pemnth HEOTHOPOHYIO cCUCTEMY MeToIoM ['aycca. Haiitu oOriee pemenue u 9acT-
HOE pellleHue.

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

3amanne NoS. Pemmmth oHOpOHYIO cucTeMy MeToqoM ['aycca. Haiitu oGmee pemenue u @CP.

22



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

3% +3X, = 1%, —4X,=0"
X, —3X, + 2%, + 5%, =0

PI'P Nel, yacTtsp 2
3ananue Nel. Tlokasath, 4To BEKTOpEI M, N, P 006pa3yioT 6a3uc B HPOCTPAHCTBE M PA3JIOKUTH

BekTop a 1o atomy Gasucy: M= (1, -1,2),n=(2,0,3), p=(-2,-11),a=(5-4,13).

3ananue Ne2. Jlanbl BeKTOpsl M 1 N . BBIACHUTHL — KOJUIMHEAPHBI JIM BEKTOPHl A U D .

M =(28,-8,8),N=(-216,—6), a=2m-+m,b=2n-

3|

,ecnn |M|=6v2,|11]=2, (1) =135", & =6M—m.

3amanne Ne3. Haiitu |§

3ananue Ned. Jlan A ABC . Haitru £ B, ecniu A(1;-1;2),B(3;3;2),C(7;1;2).

3ananue Ne5. Ilpu kakux 'x' BekTopsl @ M D nepnenaukyaspHbi?

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

3ananue Ne6. Haiitu niomans napajiesorpaMma, HOCTPOEHHOTO Ha BEKTopax a u D .

_ A T
a=2m-5n,b=m+n,|m =12 |n|=3, (m, ﬁ)=€.

3aganue Ne7. Haiitu romans Tpeyroasauka ABC, eciu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3ananue Ne8. Jlanbl BekTOphl &, D, C . BHIACHUTH — KOMIUIAHAPHBI JIM BEKTOPHL. ECIIM BEKTOPHI HE

KOMIUJIaHApHBI, TO HaWTH 00BbEM apajiiejcenuieaa, MoCTpOCHHOTO Ha BEKTOPax 5, b y Cu orpenc-

JUTb — KaKyl0 TPOMKY OHU 00pazyloT.
a(;-1;5),b (2;4;-2),c(3;0;1).

3aganue Ne9. Jlns nmuHeltHOTO Omepartopa 4 3agaHbl 00paskl 6asucHEIX dnemeHToB A€, AE,, AE,

. 3amucaTh Matpully oneparopa A B O6asuce €, €,, €, U HaliTH 0Opa3

yJIeMeHTa X .

3ananue Nel0. Haiftu coOcTBeHHbIE 3HAU€HUSI U COOCTBEHHBIE BEKTOPHI INHEHHOTO OIepaTopa,

. -4 1
3aJJaHHOTO B HEKOTOPOM Oazuce mMaTpuuei A = 7 o2l

PI'P Ne 1, vacth 3
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3aganue Nel. TIpsimast |, mpoxoaut uepes Touky A mapamienbHo BekTopy (. IIpsmas |, mpo-
XOIMT 4Yepe3 Touky B mepnenaukyispHo Bekropy N . HaiiTu Touky nepecedeHus npsMbIX U yroil

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

Baganne Ne2. Jlana npswmast |, . Ilpsimast |, mpoxomut gepes Toukn A u B. Haiitu paccrosinue ot

ToukHu nepecedenus npsivoix |, u |, mo npsimoii |, .

[x=-8t-3 _ | . )
Il'{y=3‘>t+4, A(4;0),B(7;3), 1,:9x-12y+2=0.

3amanue Ne3. Haiitu paccrosiaue ot toukn M, 1o miockocti @, mpoxosiiueit uepes Touky A

nepreHanKy spHo Bektopy N, ecmm M (0; 1; 7), A(2; -1; 4), N (6; 22; -3).

3aganue Ne4. HaiiTu yroi Mex/y INIOCKOCTBIO (¢ M IUIOCKOCTBIO [3, IPOXOJSIIEH Yepe3 TOUKU

A BuC,ecru a:5x+y+4z-28=0, A(5;2;5),B(3;7;0),C(-4;-3;-1).
3ajmanue NeS. 3anucaTh KAHOHUYECKHE YPABHEHUS MIPSMOM, 3aJaHHOW OOLIMMH YPaBHEHUSIMH.

X+2y—-9z2-10=0;
3Xx+4y+8z-24=0.

3ananue Ne6. Haiitu TouKy mepecedeHust mpAaMoi | ¥ mIockocTd @ W yros Mexay HUMM.

I:XLZ:X:Z—_l; a:Xx+2y-32-12=0.
3 4 -2

3aganue Ne7. Tlpsimas |, mpoxoaut uepe3 touku 4 u B. Ilpsmas |, npoxoaut uepes Touxy M
TePIEHUKYISIPHO IIocKocTH ¢ . Haiitu yromn mesxxay npsimeivu |, 1 |, ¥ BbIsCHUTB — neskaT

OHH B OI[HOI\/’I IJIOCKOCTHU HUJIM CKPCHIUBAKOTCA.

A9;-31),B(4;4,-5),M (-L111;,-11), «a:2x+3y-z-1=0.

3aganue Ne8. Jlns naHHON KpUBOM =1 ykazaTb (OKYCBHI, SKCLIEHTPUCHUTET, TUPEK-

(x+3)° +y_2
49 25

Tpuchkl. [locTpouTts KpuByt0, 1300pa3uTh GOKYCHI, TUPEKTPHUCHI.

Bamanmne No9. IIpuBectu ypasHenue kpuBoit 9X° — 25y —18x + 200y —616=0 k kaHOHHue-
CKOMY BHJIy U TIOCTPOUTH KPUBYIO.

KonTposbHbie 3a1anus (mpuMepbl)
Bapmuanr.

1. Haitt 3HaueHnst MaTpuyHOTO MHOTO4YIEeHa F (A)

f(x):—x3+2x2—x+3,A=(_1 Oj
3 2
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-2 0 8 1 5

2. HaliT panr MaTpuIsl IpUBEIECHUEM K CTYTIEHYaTOMY BUJ
p p p y Yy BULY 8 2 _ -3 _13

1 -3 13 5 17

1 2
3. BBIUHCTHUTE OTpeIeUTeNb MPUBEACHUEM K CTYTICHIATOMY BHY 3 -5 3
2 7 -

4. Haiitu matpuiy, oOpaTHyto AaHHOW (a). Pemnth matpuuHoe ypaBHeHHE (O)

L2 1 1 2 2 3 5
(@) ‘;’_75 _31 (6)(—3 4]5)(:(3 =] 0]

5. Pemmts cucteMy ypaBHEHHH. YKa3aTh 001ee U OJHO YacTHOE pelieHue ().

Pemmuts cructemy ¢ momoIipio 00paTHOM MaTpuIlel 1 1o hopmynam Kpamepa (0)

4x +9X, —5%X, —8X, =5 X, +2X, + %X, =5
(a) $3%, +7X, —2X, —4x, =4 (6) 13X, —5X, +3%X; =—7
2X, + 5%, + %, +3X, =3 2X, +TX, — X, =13
Bapuant
1. Pacnucarts paznoxxeHue BeKTopa ;( 110 BEKTOpaM B, a ,F
x={5,-12,1}, p=1{1-30}, q=1{1,-11}, r={0,-1,2}

2. KonnuHeapHs! 11 BeKTOpsl P u (?

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

3. Jlana nupamupa ¢ BepumHamu B Toukax AAAA,.
A(-2,4,8), A(4,-12), A(-8,7,10), A,(-3,4,-2)
Haiitu:

a) yron mexay peopamu A A, AA,
0) 00peM mIpamMuIbI

B) JUIMHY BBICOTHI OITyIlIeHHON Ha rpanb A A A
I') HaliTH JUTMHY MeJMaHbl, IPOBEICHHYI0 u3 BepimHbl A K pepy A A

4. BeIunCIUTH IIONIAAb HapalIeorpaMMa, TIOCTPOEHHOTo Ha BekTopax & u D & — yron mexnay BekTo-

pamu 5 u a
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a=2p+ Ip|=2, [d|=2, a=%.

ol
o
I
o
|

w
Ne)

Bapuant

1. Haitru pacctosmue ot Touxu M, 1o mrockoctn (M;M,M;):
M, (-9;10;2), M, (0;7;-4), M, (4;8,-1), M;(-2,1;3)

X+y+z-2=0
X-y—-3z+6=0

2. Bemmcats KaHOHHYECKOE ypaBHEHHUE MPSMOI: {

X-2 y-3 z+1
1 -4

uX+y+2z-9=0.

3. HaiiT Touky miepecedeHus mpsSMoi 1 TIOCKOCTH:

x-1
4. Haiitu Touxy P, cummerpuunyio Touke P otHocutensno npsivoii | : P(O; -1 3) u = ll

1

5. Hanucatb ypaBHEHHE IIIOCKOCTH O TPOXOASIIeH yepes Touky M, u meprneHanKyispHo npsAMoit

(M;M,): M;(3;2;0), M,(4;1,5), M, (2,-1,4).
6. HaliTh KocHHYC yTiIa MEXAY ITIOCKOCTAMH O U Oy
o, :3Xx—=y+3=0, o, : Xx—2y+52-10=0
BapuaHT 3a1aHMii NIPOMEKYTOYHOI0 TECTA
-2 0 8 1 -5
1.1. HalfTi paHr MaTpUIIbI IPUBEICHHEM K CTYTIEHUATOMY BTy

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

1 -2 -2 3 5
1.2. PemuTh MaTpU4IHOE YpaBHEHHE [X =
-3 4 3 -1 0

X, +2X, +X =5
1.3. Pemuts cucremy no gopmyinam Kpamepa 3%, —5X, +3%, =7
2% + 7%, — %, =13

2.1. Hanucath pasioxenue BekTopa X 10 BEKTOpaM 6, E],F i = {5, —12,1} , _[5 = {1, —3, O} , (_Zi = {1, —1, 1} ,
r={0-12}

2.2. BBIYUCIUTD IUIONIA/b MapalIelorpaMMa, TOCTPOEHHOTO Ha BEKTopax d u b a- yron mexay Bekropamu 0 u

5= == = i — p/a

a=2p+q,b=p-3q,

2.3. Jlana nupaMua ¢ BEpIIMHAMH B TOYKAX AIAZ&A4 . A1(6,1, 3) , AZ(G, —2, —3) , A3(2, 2, O) , A4(—5,1, O)

Haiitn nnuHy MeanaHsl, IPOBEACHHYIO M3 BEPIIUHEI Ai K pebpy A2 A5
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X-2 y-3 z+l

= u X+y+2z-9=0.
1 -4

3.1. Haiitu TOuKy nepecedeHus IpsMON U INIOCKOCTH:

x-1
3.2. Haiitu Touky Pl CHMMETPHUHYIO Touke P oTHOCHTeNTbHO mpsAMOiL . P (0; —1; 3) U —= ll =

3.3. Hanucate ypaBHEHUE IIIOCKOCTH (¥ IpOXOJsIlell yepe3 TOuKy M o Y TMEPIEHIUKYISIPHO  MPSIMOM (M M, ) - M 0 (3, 2, 0)

, M, (41,5), M, (2,-1,4).

4.1. Jlana kpuBasi BTOpOro mopsiaka X° + 4y2 —12x+16Yy +16 =0 . IToyunTh KAHOHUYECKOE YPABHEHUE KPHBOMU U ITOCTPOUTS .€€

! ! !
4.2. CocTaBuTh MaTpHIly nepexoja ot 6asuca €,€,,6; k Oasucy €, ,€, ,€; , ecin

8 =28 +6,+86,; 6, =6 —&,+6,; 6 =6 +26,+6€,

Kpurtepun ounenku:

- OIICHKA «3aUTEHO» BBICTABIISIETCS CTYACHTY, €CJIU OH PETYJIAPHO B TE€UCHHUE CEMECTPa MPEICTaBIISLI
pelIeHys 3a/1a4, BBIITOJIHUI IIOJHOCTHIO BCE 3a/1aHUS U UX 3aIUTUJI, OTBETUB Ha BOIIPOCHI MIPENo/a-
BaTeI;

- OLICHKA «HE 3aYTEHO» BBICTABIIETCS CTYACHTY, €CIIM OH HEPETYJSIPHO B TEUEHHUE CEMECTpa IMpe-
CTaBJISUT PEUICHUS 3a]a4, BBIMOJIHUI 33JaHUs HE TOJHOCTHIO MJIM BOOOIIE HE MPEACTaBIsT PabOThI
Ha MPOBEPKY, JOIYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOMPOCHI IPENO1aBaATES.

Jlist ipoBeieHusI TEKYIIEro KOHTPOJIsl 3HAHWHM CTY/IEHTOB B JMCTAHIIMOHHOM (opmare B paz-
paboTanHbIX Kadenpoit «MaremaTHka» OHJIAWH-KypcaX UMEIOTCS MPOMEXYTOYHbIEe (TIPOOHBIE) Te-
CTBI.

7.3.2. IIpoMesKyTOUHAS aTTECTALUSA
KoMmmuiekT Bonnpocos
JUHEHHAS AJITEBPA

Matpu1ibl, TUIIBI MATPHIL.

Onepanuu ¢ MaTpullaMy, UX CBOWCTBA.

YMHOKEHHE IPSIMOYTOJIbHBIX MaTpPULL.

Marpuunas Gpopma 3anucH CUCTEMBI TMHEHHBIX aIreOpandyecKux ypaBHEHUH.

Onpenenureny U UX CBOWCTBA.

[TonsiTue onpeaenurens. MUHOPHI U anreOpanyeckue JOMOTHEHHUS.

CucreMbl TUHEHHBIX aNreOpanyecKux ypaBHEHHM, OCHOBHBIE MOHATHS U ONPEEIICHUS.

[TpaBuiio Kpamepa penienust cucTeM JIMHEWHBIX ypaBHEHUI.

OOpatHas MaTpula U €€ BbIYKCIICHHE. Y CIIOBUE CYILIECTBOBaHMS 0OpaTHOM MaTpHIIbI.

10 Pemenue cucteM TMHEHHBIX anreOpanyeckux ypaBHEHUN METOI0M 0OpaTHOM MaTpUIbL.

11. Meton "aycca penieHns CUCTEM JIMHEHHBIX YpaBHEHUI.

12. Pemienue npon3BOJIbHBIX CUCTEM JIMHEWHBIX YpaBHEeHUI MeToioM ["aycca.

13. Panr matpunpsl. Teopema Kponekepa — Kamenu.

14. OpHoponHble cucTeMBbl TMHEHHBIX ypaBHeHUIl. Kpurepuii cyiiecTBOBaHUs HETPUBHAIBHBIX pe-
IIECHHI.

15. TToHsATHE BEKTOPa U IUHEWHBIE ONEepaliy HaJl BEKTOPAMHU, CBOHCTBA ONepalui.

16. JIuneitHast KOMOWHAITUS BEKTOPOB.

17. JIuneitHast HE3aBUCUMOCTD U JIMHEWHAs 3aBUCUMOCTb T€OMETPUUYECKHX BEKTOpOB. Kpurepuii u-

HEWHOMN 3aBUCUMOCTH.

©CoNok~wWNE
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18. IlonsiTue 6a3uca. KoopauHaTel BEKTOpA.

19. OpronopmupoBanHbIii 0azuc. Pa3noskeHne BeKTopa 1o BeKTopam Oasuca.

20. YnopsimoueHHasi TpoiKa BEKTOPOB.

21. CxansipHO€, BEKTOPHOE U CMEIIAHHOE IPOM3BEACHNE BEKTOPOB B OPTOHOPMHPOBAHHOM Oasuce.
22. Y CIIOBUS OPTOTOHATIBHOCTH, KOJUTMHEAPHOCTH M KOMIUIAHAPHOCTH BEKTOPOB.

23. JluHeiiHbIE IPOCTPAHCTBA.

24. Matpwuiia nepexoja oT 6a3uca k 0asucy.

25. CoOcTBEHHBIE BEKTOPBI 1 COOCTBEHHBIC 3HAYCHHS MATPHIIBL.

AHAJIMTHYECKAS TeOMeTPUs

1. Cucremsl koopauHar. J[ekapTOBbI IPSIMOYTOJIBHBIE KOOPAWHATHI HA IJIOCKOCTH U B IIPOCTpaH-
CTBE.

[TonsipHas cucrema KOOpAUHAT.

Paznuunble TUIIBI YPaBHEHUH IIJIOCKOCTH U IIPSMOM.

Brluucnenue paccTossHUNA MEXy 1BYMs TOUKaMHU, TOUKOW U MPSMOM, TOUKON U INIOCKOCTBIO.
Bolunicnienue paccTosHNUS MEXAY CKPELMBAIOIIMMUCS IPSIMbIMHU.

Brruncnenue yrioB MeK1y JByMs IPSMBIMH, IPSIMOU U INIOCKOCTBIO, IBYMS IUIOCKOCTSIMH.
KpuBble BTOPOTO NOpsAAKa X F€OMETPUYECKUE CBOMCTBA U ypaBHeHU. [ [puBeeHne KpuBoi BTO-
pOro nopsAika K KAHOHHYECKOMY BUY.

8. Kanonunueckue ypaBHEHHS JIUIUIICA, TUIEPOOIIBI, MApadOIIbI.

9. VYpaBHeHHE MOBEPXHOCTU BTOPOIO MOPSIIKA.

10. Kanonnveckue ypaBHEeHHUs Cephl, SIUIUIICOUA, KOHYCOB, THIIEPOOJION OB, ITapaboIOn/I0B.

Nogakown

3K3aMeHaHI/IOHHbIe OMJIeThI

Haznauenwue: Mcnonb3yroTces 1s mpoBeAeHUs MpoMexyTouHoi arrectanuu (ITA) mo qucrumnnuze
«Jluneiinas anredpay.
PernamenT sx3ameHa: - BpeMs Ha OArOTOBKY T€3HCOB OTBETOB - 10 45 MUH.

- Crioco6 KOHTPOJIS: yCTHBIE OTBETHI.
KoMrutekTsl sK3aMeHaIMOHHBIX OWJIETOB JIOJDKHBI cosiepkaTh OmieToB Ha 25-30% GosbIne yncia
CTYJICHTOB B IpyIne (XpaHsaTcs Ha Kadenpe «Maremarukay).
TunoBble BApUAHTHI OUJIETOB MPUJIATAIOTCS.

MHWHHCTEPCTBO HAVKH U BBICLIIET'O OBPA3OBAHIS POCCUNCKO ®EJEPALINNU
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
YUYPEXJIEHWE BBICIIET'O OBPA3OBAHUS
«MOCKOBCKHUM MOJMUTEXHUYECKHUHN YHUBEPCUTET»
(MOCKOBCKHWH MOJINTEX)

®dakyabTeT 6a30BBIX KOMITETCHIINH, Kadenpa «Matematukay
Hucuumuna  «JluneitHas anredpa»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

1. Omnpenenutenu U UX CBOWUCTBA.

1 01
X+ 2%y =—1
2% —3%, =12°
4. Jlansl BeKTOpHI a =(-5,9,8), b =(-3,1,-2), €=(-8,10,-10). [IpoBepuTh — KOMILIAHAPHBI JIK OHH.

2. Pemuts MaTpuuyHOe ypaBHeHHE XB=A, eciu A:(lz 2} Bz(_l 2].

3. Pemmts cuctemMy MeTO10M 0OpaTHOM MaTpPHUIIBI {

Ecnu Het, HaliTh 00beM MapaluleNienue/a, IOCTPOEHHOro Ha BEKTopax a,b,c.
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5. Haiitu yron mexay Bektopamu a =(1L-2,-2) u b =(2,0,1).

YTBepkaeHo Ha 3aceqannu kapeapsl MaTemaTuku «_03» 05 2023 r., mporokon Ne 10

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

MUWHUCTEPCTBO HAVKH U BEICIIIETO OBPA3OBAHMS POCCUIICKOM ®EJEPALINNA
®EJIEPAJILHOE TOCY IAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE
VYPEXXEHUE BBICILIETO OBPA30BAHUS
«MOCKOBCKHWM MOJMTEXHUYECKWI YHUBEPCUTET»
(MOCKOBCKMI1 TOJIATEX)

®dakyabTeT 6a30BBIX KOMITCTCHIIHH, Kadenpa «Marematukay
Hucuunnuna «Jluneiinas anreGpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

1. Jluneiinas komOuHanus BekTopoB. baszuc. KoopauHare! BekTopa.

12 -1
2. BpuncnuTh onpeaenuTelb MaTpullpl C = AT ,ecom A={3 1 O0].
011
4x; — 2%y +3%3 =12,
3. Pemmure cucreMy ypaBHeHHM MeToZ0oM ['aycca < x +5x, —3%; =1,
2% 43X, —2%3 =3.
4. Tlokasatp, 4To BEKTOpbl M =(1,-12), A =(2,0,3), p=(-2,-11) oOpa3yroT 6a3uc B IPOCTPAHCTBE.
5. Jlano oOmiee ypaBHeHue npsiMoii  —2x+3y—5=0. Hamucarb: ypaBHEHHE IPSIMOIi C YTIIOBBIM KO-
s UnMeHTOM; YpaBHEHHE IPSIMON B OTPE3KaxX; HOPMAIBHOE YPaBHEHUE MPSMO.

YTBepkeHo Ha 3aceqannu Kadeapsl MatemMaTrku «_03» 05 2023 r., mporokos Ne 10

W.o. 3aB. kadenpoit H.B. BacuibeBa / /

J1y1g mpoBeieHNs MPOMEKYTOYHOIO KOHTPOJISl 3HAHUH CTYIE€HTOB B JUCTAHIIMOHHOM (popmaTe
B pa3paboTaHHbIX Kadenpoi «MareMaTuka» OHJIalH-Kypcax UMEIOTCS UTOTOBBIE TECTHI.
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