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

K ocHOBHBIM yensim 0CBOCHUS AUCHUIUIMHBI «JIMHEHas aredpay cienyeT OTHECTH:

- BOCIIUTaHHE y CTYACHTOB OOIIei MaTeMaTH4eCKON KyJIbTYpBhI;

- mpuoOpeTeHue CTYACHTaMH LIMPOKOr0 Kpyra MaTeMaTHYECKUX 3HAHUM, YMEHUU U
HAaBBIKOB;

- pa3BHUTHE CHOCOOHOCTH CTYACHTOB K WHAYKTHBHOMY M JEAYKTHUBHOMY MBIIIICHUIO
Hapsay ¢ pa3BUTHEM MaTEMaTUYECKON MHTYHIINH;

- YMEHUE CTYJCHTAMH Pa3BUBATh HABBIKU CAMOCTOSITEIILHOTO U3yYCHHUs yIeOHOM U Hay4-
HOH JINTEepaTyphbl, COAEPKALEH MATEMATUYECKUE CBEACHUS U PE3YJIbTATHI;

- IOITOTOBKY CTYACHTOB K JICATEIHHOCTH B COOTBETCTBUU C KBATH(DHKAIIMOHHON Xapak-
TEepUCTUKON OakajaBpa IO HaAIMpPaBJICHUIO, B TOM 4Hciie (OpMHUpOBaHHE YMEHUN HCIIOJIb30BATh
OCBOCHHBIC MATEMATHYECKHE METOJIBI B MPOPECCHOHATBHON JAEITETLHOCTH.

- MOATOTOBKY BBICOKOKBAIM(UIIMPOBAHHBIX KaJIpPOB, BOCTPEOOBAHHBIX B YCIOBHIX UG-
POBOI TypOYJICHTHOCTH M BBICOKHX TEXHOJIOTHYECKHX PHCKOB COBPEMEHHOUN MU(PPOBOI IKOHO-
MUKH.

K ocHOBHBIM 3a0auam 0CBOEHUS TUCHUIUTMHEI «JInHelHas anreOpay clielyeT OTHECTH:

- OCBOGHHUE CTY/JI€HTaMU OCHOBHBIX MOHSITHIA, METOJ0B, POPMHUPYIOLINX OOIIYI0 MaTeMa-
TUYECKYIO MOJrOTOBKY, HEOOXOAUMYIO JIJIsl YCIEITHOTO PEUICHUs TPUKIIAHBIX 33/1a4;

- (hopmupoBaHue y cTy/eHTa TpeOyemMoro Habopa KOMIETEHIIN, COOTBETCTBYIOIUX €0
HaIPaBJICHUIO MOATOTOBKHA U 00ECIICUMBAIOIINX €T0 KOHKYPEHTOCTIOCOOHOCTh Ha PHIHKE TPY/a.

OOyuenne mno aucuuiuinHe «JIuHeliHas anreOpa» HampaBieHO Ha (GOpPMUPOBAHUE
y oOyuaromuxcs cieayomux kommereHuit B coorBetctBun ¢ ®I'OC 22.03.01 «Marepuanose-
JIEHWEe M TEXHOJOTUU MAaTepUaloB», YTBEPKAEHHBIM mpukazom MwuHoOpHayku Poccum ot

02.06.2020 N 701:

KO}I M HAUMEHOBaHHE KOMIIETEHIIH I I/IH)_II/IKaTOpr AOCTHKCHUA KOMIIC-

TEHIMH

VK-1. Cnioco0GeH ocylecTBIATh MOUCK, KPH-
TUYECKUH aHaJIN3 M CUHTE3 WH(POpPMAIINH,
NPUMEHATh CUCTEMHBIN TOJXO0/1 AJISl PeIIeHUs
MIOCTABJICHHBIX 33124

NVYK-1.1. AHanusupyer 3aaady, BBIIEISS €€
0a30BbIE COCTABIIAIOLIUE

NYK-1.2. OcymiecTBisieT MOUCK, KPUTHUECKU
OILICHMBaeT, 00001IaeT, CUCTEMATU3UPYET U
parXupyeT HHPOPMaLUIO, TpeOyeMyIo s
pelIeHHs TOCTaBJICHHOM 3a/1auun

NYK-1.3. PaccMaTpuBaeT u nmpejyiaraer pa-
[IUOHAIBbHBIC BAPUAHTHI PEIICHHUS TIOCTABIICH-
HOM 3aj1au¥l, UCIOJIb3Yys CUCTEMHBIN MOAXO/,
KPUTHYECKH OIICHUBAET WX TOCTOMHCTBA U
HEI0CTAaTKU

OIIK-1. CnocoGeH pemaTh 3a1a4u mpodec-
CHOHAIBHOMW JeSITeTHbHOCTH, TIPUMEHSIST METO-
JIbl MOJICTUPOBAHMSI, MAaTEMaTHUECKOTO aHa-
732, eCTECTBEHHOHAYYHBIE H OOIIIEHHKe-
HEpHBIE 3HAHUA

NOIIK-1.1. 3naeT ocHOBBI MaTeMaTHKH, (Hu-
3UKH, MEXaHUKHU, XUMUH, UHPOPMAIIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH;
NOIIK-1.2. Ymeer pemaTs cTaHIapTHBIE
npodeccHOHaTIbHBIE 3a/1a41 C TPUMEHEHUEM
€CTECTBEHHOHAYYHBIX U OOIIENHKEHEPHBIX
3HAHUH, METOJJOB MaTEMaTUYECKOIO aHAIN3a
Y MOJICITUPOBAHUS

NOIIK-1.3. iImeeT HaBbIKU pelIeHUs 3a1a4
poeCCHOHAIBHON NS TENIHHOCTH, TPUME-




HA MCTOABI MOACTIUPOBAHUA, MATCMATHYC-
CKOI'0 aHa/In34a, CCTCCTBECHHOHAYYHbIC 1 00-
INCUHXCHCPHBIC 3HAHU A

OIIK-4. CiocobeH npoBOIUTH U3MEPEHUS U
HabmroeHus B cepe npopeccuoHambHON
JeSITeIbHOCTH, 00pabaThIBaTh U MPEICTaB-
JSITHh SKCIIEPUMEHTAJIbHBIC JTAaHHbIC

NOIIK-4.1. 3naet ycTpoiicTBO IprOOPOB,
000pyI0BaHUS U METOJUKU TTPOBEICHUS W3-
MepeHUH 1 HaOIIACHHH B cepe nmpodeccu-
OHAJILHOM J€ATEIIbHOCTH

NOIIK-4.2. YMeeT npoBOIUTh UBMEPEHUS U
HabmroeHus B cepe npodeccuoHamTbHON
JIeSITEIbBHOCTH, 00pabaThIBaTh U MPEICTaB-
JSTh KCIIEPUMEHTAIBHEIC TAHHBIC
NOIIK-4.3. IMeeT HaBbIKK IPOBEIACHUS U3-
MepeHuii 1 HaboaeHuit B cepe mpodeccu-
OHAJILHOM JIeATENIBHOCTH, 00pabOTKU U TpeI-
CTaBJICHUS DKCIICPUMEHTAILHBIX JIAHHBIX

2. MecTo AUCUMILVIMHBI B CTPYKTYpe 00pa30BaTeibHON NPOrpaMMbl

JucuurinuHa oTHOCUTCA K 00s3aTenbHOM yacTu 6510ka bl: Monyns «Maremaruueckue u ecre-

CTBCHHO-HAYYHBIC TUCHUILIJIMHBD).

E€ usyuenue obecrieunBaeT U3yuyeHue AUCHUIIINH:

- MATEeMaTUYCCKUN aHAJIH3;
- husmka;
- TeOpeTUYECKasi MEXaHUKA;
- DJIIEKTPOTEXHUKA U DJIEKTPOHUKA,
- CONPOTHUBJICHUE MAaTEPUAJIOB,;
- upoBOE MaTepUaATIOBEICHHE.

3. CTpyKTypa M cofepKaHHe U CHUTLTUHBI

OO01mast TpyA0eMKOCTh JTUCIUTIINHBI COCTABISACT 3 3a4eTHbIC euHUIIBI -108 vacos.

3.1. Buasbl yue0HOii padoThI M TPYA0EMKOCTH

n/n Buj yueoHoii pa6oTni Koauyecrso Cemectp 1
4acoB
AyIMTOpHBIE 3aHATHS 48 48
B ToMm uucne:
Jlexmun 16 16
1.
CeMuHapcKkue/mpakTHUECKHUE 3aHATUS 32 32
2.
JlaGopaTopHbIe 3aHATHS - -
3.
CamocrositeibHas padoTa 60 60
IIpoMeskyTOUHasI aTTeCTALUSA




9K3aM¢cH D C)

HUroro 108 108

3.2. TemaTuyeckuii JIaH U3yYeHHUS TUCHUIINHBI

Pasmenién B mpuinoxenuu 1 k pabodeit mporpamme.

3.3. ConeprxaHue pa3esioB JUCHUTLTHHBI

BBeaenue

[Ipenmer, 3agaun U coaep:kaHue AUCUMILTUHBL. OCHOBHBIC STalbl PA3BUTUS JAUCLUILIH-
Hbl. CTpyKTypa Kypca, ero MeCTO ¥ poJib B OJATOTOBKE OakanaBpa, CBsI3b C APYTUMH JAUCLHUILIH-
HaMHU.

Pa3nes 1. DiieMeHTHI JTMHEHHOI ajaredpbl

Tema 1. MaTpuusbl U onpeaeTuTeN .

[Tonstue matpunpl. Buapl matpun. [lerictBus Han Matpuniamu. Oniepaniuy HajJ MaTpHIla-
MU U BX cBOMcTBa. OmpenenuTenu, uX CBOMCTBA U BhIYKCIICHHs. [IoHITHS MUHOpA B areOpan-
YECKOTO JIOMOJHeHHsI. Pa3ioskeHue onpeeuTels o 3JIEMEHTaM CTPOKH HIIM CTOJI0ma. Berumc-
JICHUE OMPECTUTEIICH Pa3IMYHOTO TOPSIKA.

OOpaTHas MaTpulla U AITOPUTM €€ BBIYUCIICHUSA. DJIEMEHTapHble NpeoOpa3oBaHUs MaT-
puu. IlpuBenenue MaTpulpl K AMAroHAJIbHOMY WM TpanelMeBUIHOMY BUy. MarpuuHas popma
3alMCH CUCTEMBI JIMHEUHBIX alreOpandeckux ypaBHEHUN. PaHTr MaTpuLibl.

Tema 2.Pemienne cucrem JHHEHHBIX aJIre0pandecKuX ypaBHEHMIA.

CucteMsbl JIMHEHHBIX adredpanyecKux ypaBHEHUH, OCHOBHbIE MOHATHA. Perienue cucrem
JUHEHHBIX ypaBHeHUH MmeTtonoM Kpamepa, Mmeromom oOpatHoW Marpulel, MetogoM [aycca.
Teopema Kponekepa — Kamnemum. Pemenue npou3BOJIBHBIX CUCTEM JIMHEHHBIX YPaBHEHUU Me-
tonoM ['aycca. Pemenue oTHOPOAHBIX CUCTEM JIMHEMHBIX ypaBHeHHU. Kputepuil cymectBoBa-
HUSl HETPUBUAJIbHBIX PELICHUH.

Pa3nes 2. DjieMeHTBI BeKTOPHOIi aJiredpbl

Tema 1. JIuneiiHble omepanMy HaJl BEKTOpaMH, UX CBoWcTBa. JInHeiiHble KOMOMHAIMH
BEKTOpOB. JIMHENHas 3aBUCUMOCTb U HE3aBUCUMOCTb BEKTOpPOB. ba3uc CUCTEMBI BEKTOPOB.
EnuHCTBEHHOCTD pa3nokeHHs BeKTopa 1o 6azucy. OpToHOpMUpPOBaHHBIHN Oa3uc.

Tema 2. CxansipHO€, BEKTOPHOE M CMEIIAHHOE TIPOU3BEICHNS] BEKTOPOB, UX CBOWCTBA. Y CJIOBHUS
OPTOTOHAJIBHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB. BhluncieHWE CKalIspHOrO,
BEKTOPHOT'O U CMEIIAHHOIO MPOU3BEACHUN BEKTOPOB, 33JIaHHBIX KOOPJAWHATAMU B OPTOHOPMH-
pOBaHHOM 0asuce.

Tema 3. Jluneitnble npoctpaHcTBa. [lonsTHe Oa3zuca MpPOCTpaHCTBA T€OMETPUUECKUX
BekTOpoB. [IpeobpazoBanre MaTpuIlbl JIMHEHHOTO OnepaTopa MpH nepexojie ot 6asuca k 0asucy.
CoOcTBeHHbIE 3HAUYEHHSI U COOCTBEHHBIE BEKTOPHI MATPUIIBI.

Paznen 3. KomMmmiekcHbIE YHCJIA2 M MHOTOYJICHBI



[TousitTne kommiekcHOro uwuciia. DopMbl 3amUCH KOMIUIEKCHBIX uucell. JIeMCTBUS Hal KOM-
mekcHbIMU yncnamu. @opmyna Myaspa. H3Binedenue KOpHs N-0M MOJOKUTEIBLHON CTEIIEHU U3
KOMILJIEKCHOTO uKcia. PaznoxkeHne MHOrowieHa Ha MHOXKHUTeNU. OCHOBHAsI TEOpeMa ajreopsbl.

Pasznen 4. AHaIUTHYeCKAs reomMeTrpus

Cucrembl KoopauHat. /[ekapToBbl MPSAMOYTOJIbHbIE KOOPAMHATHI HA INIOCKOCTH U B MPOCTPAH-
ctBe. [lonsipHas cucrema KOOpAMHAT.

Tema 1. Ilpsimble ¥ MJIOCKOCTH

Pasznuunble TUIBI ypaBHEHUH IJIOCKOCTH M YpPaBHEHMH NpPsSMOH (Ha IUIOCKOCTH M B MPOCTpaH-
CTBE).

Brruuciienne pacCTosTHUM MEXAYy IBYMSI TOYKaMH, TOUKOM M IPSIMOM, TOYKOM U IJIOCKOCTBIO.
Brruncnenue paccTossHUS MEXTY CKPEIIMBAIOIIUMHUCS MPSIMBIMH.

Brluucnenue yrioB Mex1y ABYyMsl IPSAMBIMHU, IPSMOM U TUIOCKOCTBIO, IBYMS IJIOCKOCTSIMU.
Tema 2. KpuBble 1 NOBEPXHOCTH BTOPOr0 MOPsAKA

KpuBbie BTOpOro nopsiaka, ux reoMeTpUuecKue cBOWCTBa M ypaBHeHUdA. [IpuBenenue xkpuBoi
BTOPOTO MOPSIKA K KAHOHUYECKOMY BHULY.

YpaBHEHHE MMOBEPXHOCTH BTOpOro mopsiaka. KaHnonudeckue ypaBHeHUS chepbl, JUIMIICOUAA,
KOHYca, rurepoosionaa, napadboaonaa.

3.4. TemaTnka NpakKTHYECKHUX 3aHATHH MO0 JUcUUIIUHE «J/InHeliHasA anredpay»

Ne 3ansTHS Tema 3ansiTus

1 Paznea 1. DiieMeHTHI JIMHeHHOI ajaredpbl.MaTpuiisl, AelicTBUS
HaJ MaTPULIAMH.

2 Onpenenureny, UX CBOWCTBA U BbIYUCIIEHHWE. MaTpuuHas 3amnuch
CUCTEMBI JINHEHHBIX YPaBHEHUM.

3 OOpaTHasi MaTpuIla ¥ €€ BEIYHUCIICHHE.
CucTeMbl TMHEHHBIX anreOpandyecKux ypaBHEHUH, OCHOBHBIE MO-

4 HATHS U OlIpesiesieHus. Pelenne cucreM JTMHENHBIX ypaBHEHUN
MetoaoM Kpamepa, MeTo10M 00paTHOI MaTpHUIIbI

5 Pemrenne cucreM nuHeNHbIX ypaBHeHU MeToaoM ['aycca. Panr
Matpuubl. Teopema Kponekepa — Kanemum.

6 Meroa I'aycca B IpOU3BOJIBHBIX CUCTEMAX JTUHEHHBIX YPABHEHUM.

OaHOpOHBIE CUCTEMBI JIMHEWHBIX YPaBHEHUH.

Pa3znesn 2. JieMeHTHI BeKTOPHOH ajredpbl.Bexropsl. JInnen-
HBIE OIlepallid HaJ BEKTOpaMH, MX CBOWCTBa. JIMHENHOE Ipo-
7 CTPAHCTBO I'€OMETPUYECKUX BEKTOPOB. IIoOHATHE TUHENHON KOM-
OMHAIMU BEKTOPOB. JIMHEHHO HE3aBUCUMBIE W JIMHEWHO 3aBUCH-
MBIE CUCTEMBI BEKTOPOB.

[TonsTue Ga3uca mMpocTpaHCTBAa reoMeTpuyeckux BekTopoB. Ko-
8 opauHaThl BekTopa. OpToHOpMHpoBaHHBIH Oasuc. Kosmmneap-
HOCTb, OPTOTOHAJIbHOCTh U KOMILJIAHAPHOCTh BEKTOPOB.

CkanspHoe NpOU3BEIACHUE BEKTOPOB U €ro CBOMCTBa. YcCIoBHUE
9 OPTOTOHAJILHOCTH BEKTOPOB. BekTopHOE mpou3BelcHUE ABYX
BEKTOPOB, €r0 CBOMCTBA. Y CJI0BUE KOJUJIMHEAPHOCTH BEKTOPOB

CmemaHHOe MPOU3BEICHUE TPEX BEKTOPOB M €ro CBOMCTBA. BbI-
yuciaeHne o0beMa MapajuleNienunea W NHpamMHIbl. Y CIOBHE
10 KOMIUIAaHAPHOCTH BEKTOPOB. BpIUnCieHHE CKalspHOIO, BEKTOp-
HOTO M CMEUIAaHHOTO IPOU3BEJIEHUI BEKTOPOB, 3a/JlaHHBIX KOOp-
JMHATaMHU B OpPTOHOPMHPOBAHHOM Oa3uce.

11 JIuneitnble mpocTpaHcTBa. PazMepHOCTh M 6a3uC JIMHEHHOTO Ipo-




CTpaHCTBa.
Marpuna nepexoaa ot 6aszuca k 6asucy. [IpeobpazoBanue koop-
JMHAT BEKTOpa IpU U3MEHEHUM Oas3uca. JIMHelHble omepaTopsl,
NeCTBUS ¢ TMHEWHBIMH oneparopaMu. CoOCTBEHHbIE BEKTOPHI U
CcOOCTBEHHBIC 3HAUECHUS] MATPULIBI

Pa3zgen 3.KommiexkcHble YHcJIa U MHOrO4YWIeHLI MHOXXECTBO
KOMIUIEKCHBIX 4yHcen. POpMbl 3alIMCH KOMIUIEKCHBIX uKcen. Jleu-

12 CTBUS HaJl KOMIUIEKCHBIMU YHclIaMu. Pa3noxeHne MHOro4sieHa Ha
MHOKHUTEJIN, OCHOBHAsI TeOpeMa aireOpbl

13 Paznen 4. AHaIMTHYECKAS TeOMETPUs
Cucremsbl koopauHaT. Pa3nuuyHple TUIIBI YpaBHEHUHN INIOCKOCTH

14 PaznuunHble TUNBI ypaBHEHUW MNpPSAMON Ha IJIOCKOCTH M B MPO-
CTpaHCTBE

15 B3aumHoe pacmnosiokeHue MpsMbIX Ha MIOCKOCTH M B MPOCTpaH-

CTBE. BbIunciieHre pacCTOSHUN MEXy ABYMsI TOUKaMH, TOYKOU U
IpsIMOW. BpluMcieHne paccTOsAHMUS MEXKIY CKpELIUMBAIOLIMMUCS
npsIMBIMU. B3auMHOE pacnoiioKeHue IUI0CKOCTeW. Brramcinenue
PacCTOSHUN MEXKy TOUKOW U INIOCKOCTBIO

16 Kpusele BTOpOro nopsjaka ux reoMeTpUYECKHE CBOMCTBA. YpaB-
HEHMsl 3JUIMIIca, TunepOossl, napadossl OOliee ypaBHEHUE KpH-
BOW BTOpOro nopsaka. [IpuBenenue kpuBoi BTOPOro mopsaka K
KaHOHM4ecKoMy Buay. IloBepXHOCTH BTOpPOro nopsjaka

4. Y4yeOHO-MeTOoqMYecKOe U MHPOPMAIMOHHOE o0ecriedeHmne
4.1. OcHoBHasi JuTEpaTypa

3abonorckuit B.C. Jlunelinas anrebpa u aHanuTH4ecKast reoMeTpust (yueOHbIN KOMIUIEKC):
yueOHoe nocodue, 2-¢ uza. Ctep. M.: Uzn-so UHOPA-M, 2022. 309 c. (Briciiee o6pa3oBa-
Hue: OakanaBpHar).

Cuportuna W.K. Jluneiinas anreOpa v aHanuTUYECKasi TEOMETPUs: UHTEPaKTUBHBIN Kypc:
yuebHoe mocobue g By3oB. CII6, M3n-Bo Jlans, 2022. 180 c.

Kypc nekumii mo nuHeHO#N anredpe M aHAIUTHYECKOM reoMeTpuu: yueOHoe mocobue. //
Kynpsasues b.1O., Maram B.M., IlokazeeB B.B., Uepkecosa I'.B.. M.: MI'TY «MAMMWM»,
2009. — 362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. Dnexkrponnsrii pecypc. ]

4.2. JlonoJIHUTeJbLHAs JIUTEepaTypa

Kpatkuit xypc BbICIIEH MaTeMaTHKH [DJIEKTPOHHBIN pecypc]: y4el. - DIeKTpoH. JaH. -
MockBa:  JamxkoB wu K, 2017. - 510 c. [Pexum  gocryma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ sxpana.] .

3yokoB B.I'., JIsxoBckuii B.A., Mapteinenko A.W., MunocneB B.b., [Tymkaps E.A. Kypc
MaTEeMaTHKH I TEXHUYECKUX BBICIINX Y4eOHBIX 3aBeneHuid. Yactu 1-4. M.: MT'TI1Y, 2012.
400 k3.

Unbun B.A., [lo3usk O.I'. Ananutudeckas reomerpusi. M.: Hayka. I'naB. pen-us ¢usuko-
mareM. TuT-pbl, 1988. 224 c.

bexnemues, /[.B. Pemenue 3agau u3 Kkypca aHaTUTHUYECKON T€OMETPUM U JTMHEHHOMN anreo-
pbl [DnekTpoHHBIN pecypc]: yueb. mocobue - DIeKTpoH. JaH. - Mocksa: @usmariut, 2014. -
192 c. [Pesxum moctyma: URL: https://e.lanbook.com/book/59632. - 3ari. ¢ skpana. ]


http://lib.mami.ru/lib/content/elektronnyy-katalog
https://e.lanbook.com/book/93522
https://e.lanbook.com/book/59632

4.3. DJeKTpoHHbIe 00pa30BaTe/bHbIE PeCypPChl

[TpoBenenue 3aHATHIA U aTTECTAIMKA BO3MOKHO B TMCTAHIMOHHOM (popMaTe ¢ IpUMEHEHHUEM CH-
CcTeMbI AUCTaHIIMOHHOTO 00y4eHus: yHuBepcurera (CJJO-LMS) Ha ocHOBe pa3paOOTaHHBIX Ka-
denpoii «MaTemMaTHKa» 3IIEKTPOHHBIX oOpa3oBarenbHBIX pecypcoB (DOP) mo BceMm pazaenam
HPOTPaMMBI:.

Hassanue DOP

JluneitHas u BektopHas anre0- | https://online.mospolytech.ru/course/view.php?id=3368

pa

AHaJIMTHYECKAs! TCOMETPHS https://online.mospolytech.ru/local/crw/course.php?id=2843

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

4eCcKas FeOMETPHUsL

Pa3zpaborannbie DOP BKII0YatOT TPEHUPOBOUHBIE U UTOTOBBIE TECTHI.
[Topsimok mpoBeaeHus: paboT B JUCTaHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTJCIBHBIMU PACIIO-
PSOKEHUSIMU TIPOPEKTOpA 1O yueOHOM paboTe M/IiTH IEHTPOM yIeOHO-METOINIECKOI paboTHI.

Ka)KIll)If/'I CTyIIeHT 06CCH6‘ICH I/IH[[I/IBI/II[yaJII)HI)IM HGOFpaHI/I‘-IeHHI)IM IlOCTyHOM K 3JIGKTp0HH0171

6I/I6J'II/IOT6K6 MOCKOBCKOI'O ITOJIUTEXA

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

HuTepHeT-pecypcehbl BKIOYAIOT Y4eOHO-METOAUYECKUE MaTepuaibl B JJIEKTPOHHOM BHJIE, MpEa-

CTaBJIEHHBIE HA CAUTE mospolytech.ru B pa3aciic: «HeHTp MAaTECMATHYCCKOI'O 06p2130BaHI/I}I»

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

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

[Tone3nble yueOHO-METOAMYECKHUE U MTHPOPMAILIMOHHBIE MaTepHalIbl IPEACTABIEHbBl Ha CalTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[lepeuens pecypcoB MHPOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHONW ceTn «/HTepHeT» i ocBoe-

HUSI IMCIUILTMHBE WWW.matematikalegko.ru>studentu, www.i-exam.ru.

4.4, JInueH3HOHHOE ¥ CBOOOIHO PACNIPOCTPAHSIEMOEe MPOTrPaMMHOE

o0ecnieueHue
Ne| HaumenoBanue | Pazpadorunk I1O JlocTynHocTh Ccbuika Ha Enunblii peectp
(mpaBoob.Jiaja- (MMUIEH3HOHHOe, | POCCHICKUX MPOrpaMMm JJist
TeJib) cB00OHO pac- 9BM u B/l (npu Haanyumn)
NPOCTPaHsieMoe)
1 |Astra Linux | OOO JIuneH3noHHOE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 [ MoiiOduc OO0 "HOBBIE JIutieH3MOHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOT'" 75



https://online.mospolytech.ru/course/view.php?id=3368
https://online.mospolytech.ru/course/view.php?id=462
https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru/
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375

4.5. CoppeMeHHbIe npodeccuoHaIbHBIE 0a3bl JAHHBIX 1 HH(OPMAIMOHHBIE CIpa-
BOYHbBIE CHCTEMBbI

Hepeqeﬂb PECYpPCOB CE€TH I/IHTepHeT, AOCTYIIHBIX JIfl OCBOCHUA NUCHUIIJIMHDBI:

HaumeHoBaHue Cchblika Ha pecypce JocTynHocTh

HNudopMaunoHHO-CTIPABOYHBIE CHCTEMbI

ocTyrHa B cetu NH-
https://stackoverflow.co Hoety

m/

Stack Overflow TepHeT Oe3 orpaHuye-

HUH

Wndopmarmonnsie pecypest Cetn | http:// www.consultant.ru | Jocrymo
Koncynbrantllntoc

[Topran ®@enepanbHbIX rocyaap-
CTBEHHBIX 00pa30BaTEIbHBIX CTAH-
JApTOB BBICHIETO 00pa30BaHUS

http://www.fgosvo.ru. HocrtymHo

JIEKTPOHHO-0U0JINOTEYHbIE CHCTEMBI

Jlanp https://e.lanbook.com/ HoctymnHa B cetu MH-
TepHET Oe3 orpaHuye-

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

HUH

Ipodeccuonanbubie 6a3bl JAHHBIX

baza naHHBIX HAYYHOU AIIEKTPOH- http://www.elibrary.ru HoctymHo
HOI OMOIMOTEeKU
(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JoctynHo
MoJIUTEeMaTHYecKas peepaTUBHO-
o6ubnunorpaduueckas u
HayKoMeTpuieckas (OubmuomeTpu-
yeckas) 0aza JaHHBIX

5. MaTepuaibHO-TEXHHYECKOE o0ecredeHue TUCIMILIMHBI

MarepuanbHO — TeXHUYECKas 0a3a yHUBEpCUTETa oOecIeYyrBaeT MPOBEIEHUE BCEX BHJIOB
SaHﬂTHﬁ, OpeaAyCMOTPECHHBIX y‘—Ie6HBIM IJIaHOM, U COOTBETCTBYCT )I@flCTB}H—OHIHM CaHHUTApHBIM U
IIPOTUBOMNOXKAPHBIM MPAaBUIaM U HOPMaM.

Kadenpa «Maremaruka» He pacronaraeT COOCTBEHHBIM ayJAMTOPHBIM (DOHIOM U HC-
HOJIb3yeT yueOHbIe ayJUTOPUH U3 001Iero (poHIa YHUBEPCUTETA.
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http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/

HpI/I HGO6XO,Z[I/IMOCTI/I IJId IPOBEACHNA MHTCPAKTHUBHBIX IMPAKTHYCCKUX 3aHSATUH HCIOJIb-
SYIOTCAKOMIIBIOTCPHBIC KIIACChl YHUBCPCUTCTA.

6. MeToanM4ecKue peKOMEHAAUN

6.1. MeToauueckne peKOMEeHAAIUM JIsl MPeNoAaBaTe/is 0 OPraHu3anuu ody4de-
HUSA

[Ipexxne Bcero, crneayeT oOpaTUTh BHUMaHUE CTYJICHTOB Ha TO, YTO MPAKTUYECKH BECh
M3y4aeMblii UMH MaTepuai He TpeOyeT Kakoi-Tubo crenuaibHOl (I0NOTHUTENbHOM) MOArOTOB-
KH ¥ BIIOJIHE MOXET OBITh YCIEIIHO U3YYCH, €CIH CTYJISHTHI OyayT MOcemaTh 3aHsITHS, CBOEC-
BPEMEHHO BBINOJHATh JOMAILIHUE 3aJaHUs U TOJb30BaThCs (IIPU HEOOXOAMMOCTH) CHCTEMOI
MJIAHOBBIX KOHCYJIbTAIIMM B TEUCHHE KAXJOr0 ceMecTpa. Bomeamine B Kypc MaTeMaTHKU pas3-
JIEJIbI SIBJISIFOTCSI KJIIACCUYECKHMH, B TO € BpEMS OHU NPAKTHUYECKH OPUEHTHPOBAHBI, TaK Kak
MMEIOT HIMPOKOE pacHpOCTpaHEHUeE JJis PEIICHUsl Pa3HOro poja 3ajad BHYTPU caMOW Marema-
TUKU U IPUKJIAIHBIX 337a4. VX 0ocBO€HHE TOMOXKET CTyI€HTaM JIOTHUECKH BEPHO, apryMEHTHPO-
BAaHO U SICHO CTPOUTH YCTHYIO U NMUCHbMEHHYIO p€Ub, YCIEIIHO MPUMEHITh HAKOIUICHHbIC 3HAHUS
B IPOo(heCcCHOHATEHOM e TEIbHOCTH.

Heo6xonuMmo ¢ camoro Hauana 3aHATHH PEKOMEH/I0BATh CTYACHTaM OCHOBHYIO U JIOTIOJI-
HUTEJIBHYIO JTUTEPATypy, a B KOHIIE CEMECTpa JIaTh CIIMCOK BOMPOCOB JIJIsl OJTOTOBKHU K 2K3aMe-
HY.

Ha nepBoM 3aHsATHH IO JUCHUILTHHE CleAyeT 0053aTeabHO MPOUH(OPMUPOBATH CTY ICH-
TOB O BUJE B (pOopME MPOMEKYTOUHOH aTTECTAI[UH 110 JUCIUILTNHE, CPOKAX €€ MPOBEICHUS,
YCIIOBUSIX JIOMYCKA K MPOMEKYTOYHON aTTeCTalliu, MPUMEHSEMBIX BUAAX TPOMEXKYTOUHOTO
KOHTPOJIA.

N3noxkeHne TEOpEeTHMYECKOro MaTepuasa JOJKHO COMPOBOXKAATHCSA WILTIOCTPATHBHBIMU
puMepamu, THIATEIIbHO OTOOPaHHBIMU MPETOAaBaTEIeM TaK, YTOObl TEXHUUECKUE TPYIHOCTH U
BBIKJIQJIKH [P PEIICHUH 3a/1a4ll He OTBIIEKAJIU OT IVIABHOTO: OCMBICIICHUS UJIEU U CyTH IPHUMeE-
HseMBIX MeTOZ0B. Clie/lyeT BCEr/la YKa3blBaTh MPUMEPHI MTPAKTUUYECKOTO TPUMEHEHHUS PACCMOT-
PEHHBIX Ha 3aHATUSX YpaBHEHUN u Gopmy.

[IpakTrueckue 3aHATHS JOJKHBI OBITH OPTaHU30BAHBI MIPEMOIaBaTEIEM TaKUM 00pa3oM,
YTOOBI OCTABAJIOCh BpeMs Ha MEPUOANYECKOE BBIMOIHEHHUE CTYJEHTaMH HEOOIBIIOH caMOCTOs-
TETHHOM padOThI B ayUTOPUH IS IPOBEPKU YCBOEHUS M3JI0KEHHOTO MaTepHara.

[IpenogaBaTens, BeAyHIM MPaKTUYECKHE 3aHITHUS, JOHKEH COTJIACOBBIBATH y4eOHO-
TEMaTUYECKHH TIaH 3aHSATHH C JIGKTOPOM, HCIOIB30BaTh €AMHYIO CHCTEMY 0003HAYCHHI.

[IpenogaBaTento ciaenyeT N0OMBATHCS CUCTEMATHYECKONW HEMPEPBIBHON pabOTHI CTYACH-
TOB B TEUEHUE CEMECTPa, HEOOXOUMO BBISIBIIATH CUJIBHBIX CTYJEHTOB U MPUBJIEKATh UX K HAy4-
HOM paboTe, K y4acTHIO B Pa3HOTO PO/ia OJIMMITHAZAX U KOHKYpCaX.

CTyneHT NODKEeH ONIyIaTh 3aMHTEPECOBAHHOCTH MPENOaBaTess B JOCTHIKEHUN KOHEY-
HOTO pe3yJibTaTa: B MPUOOPETEHUH OOYYaIOIUMUCS TMPOUYHBIX 3HAHUMN, YMEHHH W BIIaJeHUS
HaKOIUIEHHON MHpOpMAIIMel s peleHus 3a71a4 B MpodhecCuOHaTbHOMN NeITeTbHOCTH.

6.1.1. O0pa3oBaTe/ibHbIE TEXHOJOTHH

Bo3MoskHO mpoBeieHNEe 3aHATHI U aTTecTaluil B AUCTAaHIIMOHHOM (opMare ¢ IPUMEHEHHUEM CH-
CTeMBbI JMCTaHIMOHHOTO 00ydeHus yHuBepcutera (CO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
dbenpoii «MaTeMaTHKay JJIEKTPOHHBIX 00pa3oBaresibHbIX pecypcoB (DOP) (cm. m1.4.4).

[Topsiok mpoBeeHust paboOT B JUCTAHIIMOHHOM (hopMaTe yCTaHABIMBACTCS OTACITHFHBIMHU PACIIO-
PSDKEHUSIMH ITPOPEKTOpa Mo yueOHOM paboTe 1/UiTH LIEHTPOM yueOHO-METOINYeCKOil paboThI.

6.2. Mertoauueckue yKazaHus AJsl 00y4aKOUIUXCS 110 OCBOEHUIO
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AU CHUTITHHBI
Pa3nes: 3j1eMeHTHI JIMHEHOM aaredpsbl

Martpuusl u onpeaenurean. I[Ipexnae Bcero, CTyA€HT AOJKEH MOHAThH, YTO MaTpULIA —
9T0 Tabauua yucen (mpudyeM 3Ta Tabauia MOXKeT UMETh OJIMHAKOBOE YUCIJIO CTPOK U CTOJIOLOB, a
MOXET OBITh M MPSIMOYTOJIBHOMN), & ONMpPEAeuTeNb- 3TO YHCIIO, 3alHChIBAEMOE B BUJE KBaJpat-
HOM TaOJIMILIBI, TO €CTh ONPENEIUTENN CYLUIECTBYIOT TOJBKO Y KBaJAPATHBIX MATPHII.

Craenyer oOpatuth 0cob0e BHUMAaHHE Ha ONEPALUI0 YMHOXEHHUS MPSIMOYTOJIbHBIX MaT-
pHIl U MOHATh, KAKUM IOJIYy4aeTcsl HOPsI0K MaTpullbl — npousBeaeHus. OcoOeHHOCTh MaTpHIl
TaKXK€ COCTOMT B TOM, YTO IPOMU3BEIACHHUE MATPULl HE NEPECTAaHOBOYHO, TO €cTb AB # BA
.Cnenyet 00s3aTenbHO YOEIUTHCSA B 3TOM, PELLIMB COOTBETCTBYIOLIME 3a/auu.

BaxxupiM sBisieTcst oHATHE 00paTHOW Marpuibl. Hano 3HaTh yciaoBHE CyllecTBOBAaHUS
00paTHOW MaTpULbI U AITOPUTM ee nocTpoeHus. [locie ee BbIUMCIEHUs LenecooOpa3Ho enaTh

NPOBEPKY HNPaBUILHOCTH PEIIEHHUs, BHIIONHUB ONepaiuio ymMHoxkenus A 'A=E (momxkna 1mo-
JYYUTHCS CIMHUIHASI MATPHUIIA)

[Ipu u3ydeHuun onpenenurenei Halo0 YeTKO YCBOUTH MOHATUS MHUHOPA, alre0pandecKoro
JIOTIOJTHEHH S, 3HaTh MHOTOYHCIICHHBIE CBOMCTBA ornpeaenutess. Jis oCBOeHHs] TEXHUKU BBIYHC-
JICHUS OTpeAeNuTeNel 1eaecoodpa3Ho, BEIOpaB MPOU3BOIBHBIN ONMPENETUTENh BbIIIE TPETHETO
MOPSIIKA, PACKPBITh €r0 Pa3IMIHBIMU CIIOCOOAMU, IPUMEHSS PA3JIOKCHHE W TI0 CTPOKAM U I10
cronbuam. OO6paTtuTe BHUMaHHUE, KaKue CTPOKHU (CTONOLBI) MpEeArnovYTUTENbHEEe BHIOMPAThH AJIs
PACKPBITHS ONPEACTUTENS, YTOOBI YIIPOCTUTH €T0 BhrauciaeHue. Oco0eHHO 3P EKTHBHO BBIUHUC-
JICHHE OMpEeNEIUTEeNsl C MOMOUIBI0 AIEMEHTApPHBIX MpeoOpa3oBaHUil, MPUBOASIINX €r0 K Tpe-
YTOJLHOMY BHUJLY.

[Ipu u3yvyeHuu perieHuii cucTeM JTMHEHHBIX anredpanueckux ypaBHenuit (CJIAY) obpa-
TUTE BHUMAaHUE, MPEXKIEC BCEro, HAa MOHATHE PEIICHUS CUCTEMbI U YCIIOBHUS CyIIECTBOBaHUS pe-
[IEHUH B 3aBUCUMOCTH OT COOTHOILIEHUS MEX]y PAHIOM MAaTPHIIbl, PAHTOM PAaCHIMPEHHON MaT-
PHIIBI CHCTEMBI U YUCJIOM HEU3BECTHBIX M ypaBHeHHH. OOpaTHUTe BHUMAHUE HA YCIIOBHUS IPUME-
Henus popmyn Kpamepa u merona o6patHoii MaTpuiibl. BHuMarenpHO pazdepute mpumMepsl pe-
IIEHUS POU3BOJBHBIX CHCTEM JIMHEHHBIX anreOpandyecKkux ypaBHeHUN MeToaoM ['aycca (BBee-
Hue 0a3UCHBIX U CBOOOIHBIX IEPEMEHHBIX ).

Pa3nesi: DieMeHThI BEeKTOPHOM aaredpnl

[Ipu m3ydeHun naHHOW TeMbI OOpaTUTE BHUMAaHWE Ha JMHEHHbBIE OMepaliy HaJ BEKTO-
paMu, Ha TIOHSTHS JUHEHHOW HE3aBUCUMOCTH M JIMHEHHOW 3aBUCHMOCTHU BEKTOPOB, Ha (yHIa-
MEHTAJIbHOE MOHTHE 0a3rca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMUPOBAHHOTO Oasuca), Ha
pasio’keHue BeKTopa 1o 6asucy.

3HaTh onpeneNeHrne, FeOMETPUYECKUE CBOMCTBA CKAJISIPHOTO, BEKTOPHOI'O U CMEIIAHHOTO
MIPOU3BEICHUS BEKTOPOB, POPMYIIBI JJISI UX BBIYHUCIICHHS B BEKTOPHOW M B KOOPJIWHATHOU (op-
Me. O0s3aTeNnbHO 3HaTh U YMETh MPOBEPSATH YCIOBUS OPTOTOHATBHOCTH, KOJUTUHEAPHOCTH U
KOMILJITAHAPHOCTH BEKTOPOB.

Pa3nesi: KOMIJIEKCHbIE YMCJIa M1 MHOTOYJIEHbI

B sTom pasznene, mpexie BCcero, HaJlo0 MOHATh, YTO KOMIUIEKCHOE YHUCIIO SBHJIOCH PACIIIH-
pEHHEM TIOHSTUS JICWCTBUTEIBHBIX YHCEN, 3HATH OMpEeNIeHne U TpU (POPMBI 3aIHCH KOMILIEKC-
HOTO uHcia (anredpanvecKyro, TPUTOHOMETPUUECKYIO M MOKA3aTeIbHYI0), TEOMETPHUIECKYIO
MHTEPIPETALNI0 KOMIUIEKCHOTO YUCJa U B3aMMHO-OJHO3HAYHOE COOTBETCTBHE MEXKAY MHOMKE-
CTBOM KOMITJIEKCHBIX YHCE M MHOYKECTBOM TOUYEK KOMIUIEKCHOHN TUIOCKOCTH. 3HATHh (PopMyIry
Oiinepa. KommiekcHbIE Yucia MOKHO HM300pakaTh C MOMOIIBID BEKTOPOB HAa KOMIUIEKCHOU
mI0ckocTH. [1oaTOMY omeparuu CI0oKeHHsI U BBIYUTAHUS KOMITJIEKCHBIX YHCENI MOTYT OBITh CBE-
JIEHBI K OTIEPaIlMsIM CIIOKESHHSI U BBIYUTAHUS COOTBETCTBYIOIINX BEKTOPOB.

Hamo 3HaTh ¥ yMeTh BBHITIOJHATH ONEpAIllid YMHOXKEHHS, JCJICHUsI, BO3BEJCHUS B TOJIO-
JKUTEIIbHYIO CTENEeHb KOMIUJIEKCHBIX YHCEl, 3alMMCaHHBIX B TPUTOHOMETPUUYECKOH (hopMme, U3BIIe-
YEHUs KOPHS N-OW CTEMEeHW W3 KOMIIEKCHOTO YhCIIa.
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CrnenyeTr oOpaTuTh BHUMaHHE HA TO, YTO MHOKECTBO KOMILIEKCHBIX YMCEN SIBJISIETCS 3a-
MKHYTBIM, TO €CTh JIF00ast anreOpanueckas oneparus HaJi KOMIUIEKCHBIMH YHCTIaMH HE BBIBOJIUT
3a mpeiesbl 0071acTh KOMIUIEKCHBIX YHCE.

Hano 3HaTh pa3nuunbie BUIBI Pa3JIOKEHUS MHOTOUJICHA HA MHOXKUTENH JJIs CITy4aeB, KO-
I/1a Cpeu KOpHEH MHOro4ieHa MOTYT ObITh KpaTHbIE, KOMIUIEKCHbIE KOPHU. DTU CBEACHUS OY-
JIyT UCIOJIb30BAThCS, HAIIPUMED, B MHTETPAJIbBHOM HCUYUCICHUU MIPU BBIYMCIEHUH UHTETPAJIOB OT
JIpOOHO-PALMOHAIBHBIX (DYHKUUHN, IPU PEIICHUH JIMHEHHBIX OJHOPOAHBIX MU depeHIInaTbHBIX
YpaBHEHUU N-TO MOPSIKA C TOCTOSTHHBIMU KOA(PPUITUCHTAMH.

Pazgesn: Anaauruyeckasi reoMeTpust

[Ipy M3yueHUH aHATUTUYECKON T'€OMETPUHU CIEIYyeT, MPEXIE BCEro, MOHATh, YTO €€ 3ajauyei
ABIISIETCS. U3YyUYEHHE T€OMETPUUYECKUX OOBEKTOB MPHU MOMOIIHM aHATUTUYECKHX METO0B alreOpsl
Y MaTeMaTHYeCKOro aHaian3a. B oCHOBe Takoro moaxoja JeKUT METOJI KOOPJUHAT, BIIEPBHIE CH-
cremarnuecku npumeHeHHbIH P. Jlekaprom. OCHOBHBIE MOHATHS T€OMETpPUM (TOUKa, MpsMas,
MJIOCKOCTh) SIBJIIFOTCSL HEOIIPEACIISIEMBbIMU, U JIJISI X OMHCAHUS MPUMEHSIETCS aKCHOMaTUYECKUI
METO/I, TMO3BOJISIOUINI YCTAHOBUTH B3aMMHO OJHO3HAYHOE COOTBETCTBUE MEKIY MHOKECTBOM
TOYCK MPSMOU U MHOXKECTBOM JCHCTBUTEIBHBIX YHCET U, TAKUM 00pa30M, BBECTH CHCTEMY KO-
OpIMHAT.

Hano getko ycBOUTH pa3nuuHbie GOpMBI ypaBHEHUH MPSIMOH U IMIIOCKOCTH YMETh TIEPEXOUTH OT
o1HO# Qopmbl K apyroi. Cienyer OCMBICIUTD U YCIIEUTHO MPUMEHSTh PEIIeHUsT KIACCHUECKUX
3a/1a4 aHATMTHYECKOM F€OMETPUM O B3aUMHOM PACIOJIOKEHUHU MPSMBIX M IIOCKOCTEH, YMETh
OTIPEACIIATh YIJbl U PACCTOSHUS MEXKIY Pa3TUYHBIMU T€OMETPUUECKIMH OObEKTaMH.

OTMeTHM B 3aKJIFOYEHHUE, YTO YCIICITHOE U3YYCHUE NUCIUILINHBI « JInHelHas anreOpay,
npuoOpeTeHne HEeOOXOAMMBIX KOMIIETEHIIMH, YMEHUN U HABBIKOB BIIAJCHUS MaTEeMAaTHUYECKUM
anmaparoM TpeOyeT OT CTYACHTOB OOJBIIONH CaMOCTOSITENLHON padoThl. OOpaTuTe BHUMAaHUE,
YTO KOJMYECTBO YACOB, OTBOJAMMBIX HAa CAMOCTOATEIbHYIO padOTy B COOTBETCTBHH C YYEOHBIM
TUTAaHOM, OOJIBIIIE YMCIIa YaCOB, OTBOJUMBIX HA BCE BHJIbI Ay IUTOPHBIX 3aHITHA.

7. ®OH/I OLIEHOYHBIX CPEACTB

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

1. MeTtoabl KOHTPOJIA U OLIEHUBAHUS PE3YJIbTATOB 00yUEHHUS

2 [llkana ¥ KpUTEPUH OLIEHUBAHUS PE3YIbTaTOB 00yUEHUS

3. OneHouHBIE CPEACTBA

3.1. Texymuii KOHTPOJIb

3.2. IlpoMexyTouHasi aTTeCTaIus
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Ilpunosicenue 1
K paboueli mporpamme «JIuHeiHas anreopar

TemaTudyeckuii NVIaH colePKAHUA IUCUMINVINHBI «/IMHeilHas anredpa) Mo HANPABJICHUIO MOATOTOBKHU
22.03.01 «MaTtepuanoBeaeHre U TEXHOJOTHH MaTEPUATIOB»

(pbakamaBp)

Buabi yueOHoli padoTsl,

BKJIIOYASI CAMOCTOSITEIbHY IO Bubl caMOCTOSATEILHON PadOThI DopmbI
= aTTe-
= E; = padoTy CTy1IeHTOB CTyaeHToOB
Paznen 2 g 3 y ery. ’ y cTanum
) >
o 5 H TPYI0EMKOCTEH B 4yacax
3 HE S pya
n/n CP | KC
J | I/C | JIa6 C P K.P. | K.IL. | PI'P | Pedepar | K/p | O | 3
IlepBbIii cemecTp
Paznea 1. Dj1eMeHTHI JIHNHEHHOI ared-
11 pbI MaTpuiisl, IeHCTBHSI HAJI MATPUIIAMH. 1 2 2 3
Omnpenenureny, UX CBOWCTBA W BBIYHCIIC-
HUe. MarpudHas 3aluch CHUCTEMBI JIMHEH-
1o | HBIX YpaBHEHUM. 1 2 3 *
' Boyraua 3aganuii PI'P Ne 1 mo JmnHeii-
HOM_aJjredpe.
OOpatHast MaTpuila ¥ €€ BBIYHCIICHHE.
1.3 | MarpuyHasi 3amuch CHCTEMbI JUHEHHBIX | 1 2 2 3
YpaBHEHUM.

14




1.4

CucreMbl TUHEHHBIX aNTeOpandecKux
ypaBHEHUHN, OCHOBHbBIE MTOHSTHUS U OMpEJIe-
neHus. Pemenne cucreM JIMHEHHBIX ypaB-
HeHuii metogom Kpamepa, metogom 00-
paTHOW MaTpULbI

1.5

Pemenue cucrem JIMHEHHBIX YpaBHEHUI
MetoqioM ["aycca. Panr martpuisl. Teope-
Ma Kponekepa — Kanemm.

1.6

Meron ['aycca B pOM3BOJIBHBIX CHCTEMAX
JMHEWHBIX ypaBHEeHUH. OZHOPOIHBIE CH-
CTEMBI JINHEWHBIX YPaBHEHUM.
CamocrositesbHas padora Nel B ayau-
TOPMH 10 JIHHEeIHOH anredpe

1.7

Pa3znen 2. Bektopsl. Jluneiinbie onepanuu
HaJl BEKTOpaMH, MX CBOWCTBA. JIMHEWHbIE
KOMOWHAIMK BEKTOPOB. JIMHEHHO HE3aBH-
CHMBIC W JIUHEWHO 3aBHCHUMEIC CHCTEMEI
BEKTOPOB.

Bruinaya 3aganuii  PI'P Ne2 mo BekTop-
HO#i ayreope.

1.8

[Tonstue 6asuca. KoopmuHatel BeKTOpa.
KoinmnaeapHoCTh,  OpPTOrOHANBHOCTH U
KOMILJIAHAPHOCTh BEKTOPOB.

10

1.9

CkansipHO€ MPOU3BEACHUE BEKTOPOB U €T0
CBOMCTBA. BeKTOpHOE NMpOM3BEIEHUE IBYX
BEKTOPOB, €r0 CBOMCTBA.

11

1.10

CwmeniaHHOe TPOU3BEJICHUE TPEX BEKTOPOB
M €ro CBOWcCTBa. Brlunciaenue odObeMa ma-
pamenenumena. YCIOBHE KOJUIMHEAPHO-
CTH, OpTOFOHaJ'IBHOCTI/I 158 KOMHJ’IaHapHOCTI/I

12
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BeKTOpoB. OpTOHOPMHPOBaAHHBINA Oa3uc.
Boruncnenue CKalisipHOTO, BEKTOPHOTO M
CMEIIIaHHOTO MPOU3BEICHUN BEKTOPOB, 3a-
JTaHHBIX KOOpJIMHATAMH B OPTOHOPMHUPO-
BaHHOM 0Oa3uce.

CamocrosiTesibHasi padora Ne 2 B ayau-
TOPHH N0 BEKTOPHOI ajredpe

1.11

JIuneitnpie mpocTtpaHcTBa. PazmepHOCTh U
0a3uc IMHEHHOTO MPOCTPAHCTBA.

Matpuna nepexoga ot 0aszuca K Oasucy
peoOpa3oBaHue KOOPAWHAT BEKTOpa IMPH
n3Mmenenun Oasuca. CoOCTBEHHBIE BEKTO-
pBl ¥ COOCTBEHHBIC 3HAUEHHS JMHEHHOTO
oreparopa.

13

1.12

Pa3znen 3.KommjiekcHbIe YHCJIa M MHO-
rouyjeHbl MHOXECTBO KOMIUICKCHBIX YH-
CCJI. q)OpMI)I 3aIIUCHU KOMIIJICKCHBIX YHCCII.
Onepaulzm HaOd KOMIIUJICKCHBIMU 4YHWCJIaMH.
Pasnoxxenne MHOrodWIeHa Ha MHOMXKHUTEIU
OCHOBHas Teopema anreopsl

14

1.13

Pa3zpnen 4. Ananuruyeckasi reoMeTpust
CI/ICTGMBI KOOp)II/IHaT. Paanque THUIIBI
YpaBHEHUH MIIOCKOCTH

Boiiaua 3aganuii PI'P Ne3 mno anajm-
THYECKOM IreoMeTpUH

15

1.14

Paznuunble THNBI ypaBHEHUH HpsSMOM Ha
IIJIOCKOCTH U B IIPOCTPAHCTBE

16

1.15

B3anMmHOE pacnonokeHue IMpsIMBIX Ha
IJIOCKOCTH M B TPOCTPAHCTBE. Bprumcie-
HUE PACCTOSHUN MEXAy IBYMs TOYKaMHU,
TOYKOM M mpsiMoid.. B3auMHoe pacnosoxe-

17
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HUE IUIOCKOCTeN. Brrunciaenue paccTostHun
MEXly TOYKOU U INIOCKOCTBIO
CamocrositeibHas padora Ne 3 B ayau-
TOPHH 10 AHAJIMTHYECKOH reoOMeTpHu

1.16

KpuBble BTOpOro mopsiika HuX IreOMeTpH-
YECKUE CBOMCTBA. YPaBHEHUsA OJJUIMIICA,
runepOoiel, napadonsr OOmee ypaBHEHHE
KpUBOW BTOpOro mnopsaka. IIpusenenue
KPUBBIX BTOPOI'O NOPsJIKAa K KAHOHUYECKO-
My Buay. [loBepxHOCTH BTOpOrO nopsijka

18

®opma aTTeCTAIIAN

19-
21

Bcero yacoB nmo jucuMIJInHe

16

32

60

PI'P

caM

pao.
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Ilpunoscenue 2
K paboueii mporpamme «JIuHeiinas anre6pa»

®OHJI OHEHOYHbLIX CPEJICTB
O JUCLMILIMHE

«/IunerHas ajaredopa»

Hanpagnenue noaroroBku: «MarepuanioBeIeHUE U TEXHOJIIOTMH MaTepUaIOB)
[Tpoduns: «IlepcrekTuBHBIE MaTEPHUAIIBI U TEXHOJIOT UM

Kadenpa: «Matematuka»

1.MeToabl KOHTPOJISA 1 OLIEHMBAHUS Pe3yJIbTATOB 00y4YeHMs

JInst KOHTPOJISL yCIIeBa@MOCTH M KauecTBA OCBOCHHUS AUCIMIUIMHBI HACTOSILEH MTPOrpaMMoit
IPEeyCMOTPEHBI CIIETYFOIINE BUIABI KOHTPOJISA:
- KOHTPOJIb TEKYIEH yCIeBaeMOCTH (TEKYIIHI KOHTPOJIB);
- IPOMEXKYTOYHAsl aTTecTalus (3K3aMeH).

2.1llkana ¥ KPUTEPHUHU OLEHNBAHUS Pe3yTbTATOB 00yUeHH S
®opmMa NPOMEKYTOYHON aTTECTANMHU: IK3AMEeH

[IpomexyTouHasi artecTanus oOydarommxcsi B popMe SK3aMeHa MPOBOAMUTCS 1O Pe3yibTa-
TaM BBINOJIHEHMSI BCEX BUJOB YUEOHOH paboOThl, MPEAYCMOTPEHHBIX YUYEOHBIM IUIAHOM IO JaHHOU
JUCLIUIUIMHE, TIPU 3TOM YYMTBHIBAIOTCS PE3YJIbTaThl TEKYLIEr0 KOHTPOJI YCIEBAEMOCTH B TEUECHUE
cemectpa. OleHKa CTENEeHN JOCTHKEHNS 00yJarolUMHUCS IIIaHUPYEMbIX PE3yJIbTaTOB 00yUYEHUS 110
JUCIUIIMHE POBOJUTCS MPENoJaBaTesIeM, BEAYIIUM 3aHATHS MO AUCLUUIUIMHE METOJOM IKCIIEpT-
HOM oueHkH. 1o uToram mpoMeXyToOuHOM aTTecTaluy MO AUCHUIUIMHE BBICTABISETCS OIL[EHKA «OT-
JMYHOY, «XOPOILI0Y, «YJOBIETBOPUTEIHHOY» UIIU «HEYIOBIETBOPUTEIBHON.

HIxaJja oneHUBaAHUA Onucanne

BeinonHeHsl Bce 00si3aTesIbHbIE YCA0BHS MOATOTOBKHM CTYy-
JAeHTa K MNPOMEXKYTOYHOH AaTTeCTAlUM,IPEIyCMOTPEHHBIE
IporpaMMoil quctuIuinHbel. CTyIeHT NEMOHCTPUPYET COOTBET-
CTBHE 3HaHUH, YMEHUH, HABBIKOB ITOKA3aTeJIsIM, IPUBEICHHBIM B
OtiinyHO TabIUIax, ONepUpyeT MPUOOPETEHHBIMU 3HAHUSAMH, YMEHHUSIMH,
HaBBIKAMH, MPUMEHSAET UX B CUTYaIlUSIX MOBBIIIEHHON CIIOKHO-
ctu. [Ipu 3TOM MOTYT OBITH JOIyIIEHBl HE3HAUNTENbHBIE OIINO-
KM, HETOYHOCTH, 3aTPYJHEHMS [IPU NIEPEHOCE 3HAHUN U YMEHUN
Ha HOBbIE, HECTAHAAPTHBIE 3aJJa4H.

BrinonHeHsl Bce o0si3aTesIbHbIE YCJI0BHS NMOATOTOBKHM CTYy-
Xopomo JAeHTa K IPOMEXYTOYHOH AaTTeCTalUM,IPEIyCMOTPEHHBIE
porpaMMoil JuciuIuinHel. CTyI€HT NEMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, YMEHUH, HABBIKOB [TOKA3aTENsIM, IPUBEACHHBIM B
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TabynLax, onepupyeT NPUOOPETEHHBIMU 3HAHUSIMHU, YMEHUSIMH,
HaBbIKaMU. B TO ke Bpems mpu OTBeTe JOIMYCKaeT Hecyllle-
CTBEHHBIC TOTPEUIHOCTH, 33/Ja4d pellaeT C HeJouYeTaMu, He
BIIUSIOUIMMH Ha OOLIUIT X0/ peleHusl.

Y 10BJIIETBOPUTEIILHO

BrimonHeHbsl Bce 006si3aTe/ibHBbIE YCJIOBHSI MOATOTOBKH CTY-
JAeHTa K MNPOMEXKYTOYHOIH AaTTeCTAllMU,IPEyCMOTPCHHBIC
nporpaMMoil quctuIuivHbl. CTyI€HT JEMOHCTPUPYET COOTBET-
CTBUE 3HAHWH, YMEHUH, HABBIKOB MTOKA3aTENIsIM, IPUBEJACHHBIM B
Ta0JIMIax, OMEPUPYET MPHOOPETEHHBIMH 3HAHUSMU, YMCHHSIMH,
HaBbIKaMu. Ho moka3biBaeT HernmyOOKHe 3HAHUS, TIPU OTBETE HE
JIOIYCKaeT TpyObIX OMIMOOK WM TPOTUBOPEYHI, OJHAKO B
(GOpMyJIMPOBAHUH OTBETa OTCYTCTBYET JOJKHASI CBSI3b MEXKIY
AHAJIM30M, apTYMEHTAIIMCH U BBIBOJIAMH, B PEIICHUH 3a7a4 MO-
T'YT COJIEPKAThCS TPpyOble OmMOKH. [t MOTydeHus TPaBHIIbHO-
r'0 OTBETa TPEOYIOTCS YTOUHSIOIINE BOTIPOCHI.

Hey,I[OBJ'IeTBOpI/ITeJ'IBHO

He BbinonHeHb! 00513aTe/IbHbIE YCJI0BHS MOATOTOBKHU CTYy/€H-
Ta K NPOMEKYTOYHOM AaTTeCTALMHU, IIPEIYCMOTPEHHBIE IIPO-
rpaMmor aucuuiuieel, MJIM cTyneHT neMOoHCTpUpyeT Hemod-
HOE COOTBETCTBME 3HAHUM, YMEHMM, HABBIKOB IPUBEICHHBIM B
TabIUIAxX, AOIMYCKAIOTCS 3HAYUTEIbHbIC OLIMOKH, MPOSBISAETCS
OTCYTCTBUE 3HAHMI, YMEHMI, HaBBIKOB IO PsAy IOKa3aTeleH,
CTYJEHT UCIBITHIBAET 3HAYUTEIIbHBIC 3aTPYAHECHUS IPU ONEPHU-
pPOBaHUU 3HAHUAMU U YMECHUAMU.

3. OneHo4YHbIE CPeACTBA

[Ipencrasnenue oue-

Ne | HammeHoBanwme ore- Kparkas xapakreprucTrka OLleHOYHOTO
/m HOYHOTO CpeJCTBa CpeacTBa HOTHOTO CpeACTRa B
! P ®0C
1 KonTponbhas (camo- CpenctBo npoBepku yMeHHi npumeHsaTh | KoHTponbHbIE 3a1a-
cToATeNbHas) paboTa | MOJYy4YEHHBIC 3HAHUWS Ui pPelleHus 3a1ad | Hus (IpuMmep)
KP OTIPEJICTICHHOTO THUIIA 110 TeME HIIA pa3Jie-
(KP) oy
2 | PacuetHo- CpenctBo mpoBepku ymMeHuM npuMeHath | Kommiekt 3agaHuit
rpaduueckas pabota | TOTy4YeHHBIC 3HAHUS IO 3apaHee ompene- | Ut BBITTOJIHEHUS
JIGHHOM METOJMKE MAJid pEelIeHUs 3aJad | pacueTHo-
(PTP) WM 33J]aHUid 10 MOAYJI0 WIM JUCHH- | Tpadudeckoil paboTsl
MIJIMHE B LEJIOM.
3 YcrHbIN CpencTBo KOHTPOJIS, OPraHU30BAHHOE KaK Bomnpocsl o
ompoccobeceioBaHne, | cieruanbHas  Oecea  IMeJaroru4eckoro TeMam/paszenam
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(YO) paboTHUKa ¢ OOydYarOmMMCS Ha TEMBI, MUCIUAILINHBI
CBSI3aHHBIE C U3Y4YaeMOW NMCHUILIMHOW, U
paccuMTaHHOE Ha BBISICHEHHE OOBeMa
3HaHUK O0YYaromierocsi mo OonpeaeacHHO-
MY pa3ieny, TeMe, mpobiemMe u T.11.

Cucrema CTaHAAPTU3UPOBAHHBIX Ba,HaHI/Iﬁ,

Tecr I103BOJISIIOIIIAS aBTOMATU3UPO-
4 Bapuanr Tecra
(T) BaTh MPOIEAYPY HU3MEPEHUsS YPOBHS 3Ha-
HUI ¥ YMEHUIO00YYaromerocs.
5 | Dk3aMeHaIMOHHbIE CpencrBo MpPOBEPKHM 3HAHWH, YMEHUH, | DK3aMEHAllMOHHbBIC
OMIIeTHI HABBIKOB. MOXeET BKJIIOYaThb KOMIUIEKC | OUJIETHI.
(9B) TEOPETUUYECKUX BOIPOCOB, 3aJ]ay, MPAKTU-

YECKUX 3aaHUI.

3.1.Tekymnii KOHTPOJIb

OneHoyHbIe CpeACTBa TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH BKJIIOYAIOT KOHTPOJIBHBIE BOIPO-
CBl M 33/1aHUS B (pOopMe OJIAHKOBOTO TECTUPOBAHUS TSI KOHTPOJIS OCBOCHHS O0YUYAIOIIMMUCS pa3-
JIeJI0B TUCIMILIAHGL, ipueM PI'P.

Conep:xanue pacyeTHO-TPapuuecKoil padoThI.

PacuerHo-rpaduueckas padora Nel no JuHeiiHo# ajareope.

Kpatkoe copepxanue pacueTHO-rpaduueckoit padoTh:

Martpuusl u onpeaenuTeny. Pemenre cucteM JIMHEHHBIX alreOpandeckux ypaBHEHHH MeTolaMu
["aycca, Kpamepa u oOpaTHOI MaTpUIIBL.

PacuerHo-rpadguyeckas padora Ne2 mo BeKTOpPHOM anareodpe.

Kpatkoe copeprkanue pacueTHO-Tpaduueckoi paboThI:

BexTopsl, aeiicTBus HaJ BekTopaMu. CKalsipHOE, BEKTOPHOE, CMEIIAHHOE MPOU3BEICHHS BEKTOPOB.
PacuernHo-rpadguyeckas padora Ne3 mo aHATUTHYECKOH reOMEeTPHH.

Kpartkoe copeprkanue pacueTHO-Tpaduueckoi paboThI:

Paznuunble BUABI ypaBHEHUN NPSMOM U INIOCKOCTH. B3auMHOE pacmosoKeHne IPsIMbIX Ha IIOCKO-
CTH, IIJIOCKOCTEHN B IPOCTPAHCTBE.

KommiekT 3agannii

AJIs1 BbINIOJIHEHUsIpacyeTHO-rpapuyeckux pador (PI'P)
1o qucuuiuiiHe«/InHeiinas aaredpa»

PI'P Nel, yactn 1

-11 O 2 0 2
3ananue Nel. Jlanbt matpuet A= 1 3 2 | w B=|0 -3 3
4 0 -3 1 1 -1

BeimosauTs aeiicteus: A? +8BT .
3ananue Ne2. ITpoaomKuTh 1aHHOE MaTpuuHOe paBenctBo (2A+3B)* —4A* —6AB =...

U IPOBCPUTH €Io AJId MaTpUI] AuBwn3 NEepBOTO  3aJiaHUs.
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3amanue No3. BeIUuciuTh onpenenuTeh AByMs CIIOCO0aMu: pa3ioKeHHEM I10 TIEPBOM CTPOKE U
pasIoKEHUEM IO MIEPBOMY CTOJIOITY.

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

3amanue Ne4. JIns qaHHOM MaTpuUIlbl HAWTH 0OpaTHYIO MaTpuily. CienaTh MPOBEPKY.

1 0 2
1 1 0].
-1 2 3

Bamanune Ne5. Pernts matpuunoe ypasuenune AXB =C (umaiitu X). Caenats npoBepky.

e A

3aganue No6. HaifTu panr MaTpuisl.
1 -1 2 3 7

0 5 4 3 1
2 3 8 9 15/
3 -8 26 20

PI'P Nel, 3apanHus 0 pelIeHHMIO CHCTEM JIMHEHHBIX ajiredpanyecKux ypaBHeHU
3ananue Nel. Pemuth cucremy meronoM Kpamepa. Cnenats mpoBepKy.

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

3aganue No2. Peruth cucremy u3 Nel MeTo oM 0OpaTHON MaTpHIIbI.

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

3amanue No4. Pemnth HEOHOPOIHYIO cUCTEMY MeToIoM ['aycca. Haiitu oO1iee penenue u 4acT-
HOE pElICHNE.

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

3aganue NoS. Pemmthb oHOpOAHYIO crcTeMy MeToaoM ["aycca. Haittu obmiee pemenne u @CP.

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

3% +3X, = 7%, —4x,=0"
X, —3X, +2X; +5X, =0
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PI'P Nel, yacrs 2
3amanume Nel. TTokasats, 4To BEKTOpEI M, N, P 006pa3yioT 6a3uc B IPOCTPAHCTBE U PA3TIOKUTH

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 u N . BBIACHUTL — KOJUIMHEAPHBI JIM BEKTOPLL & U D .

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

,ecnn |M|=642,[0]=2, (mA,ﬁ) =135°, a=6n—Mm.

3amanue Ne3. Haiitu |§

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

3ananue No5. Ilpu kakux "x' Bektophl A u D nepnenmuxyssapHb?

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

3ananue Ne6. Haiitu miomaas napauienorpaMma, IOCTPOEHHOTO Ha BekTopax a u D .

_ N V4
a=2m-5nb=m+n,|m|=12,|n|=3, (m, ﬁ)=€.

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

3aganue No§. Jlanbl Bektopsl &, b, C . BBIACHUTBL — KOMILIAHAPHBI JIM BEKTOPBI. ECIM BEKTOPHI He

KOMILJIaHAPHBI, TO HaWTH 00BEM InapajjiCJICIurIICa, IIOCTPOCHHOI'O Ha BEKTOPAx g, b y Cu orpe-

JIeNTUTh — KaKyto TPOHKY OHH 00pa3yIoT.
a(;-1;5),b(2;4;-2),c(3;0:1).

3aganue Ne9.  Jlns numHeWHoro omepatopa A 3amaHbl 00pa3bl 0a3UCHBIX SJIEMEHTOB
Ag,, Ag,, Ag,. 3amucars MaTpuiy oneparopa A B Oasuce €, €,, €, u HaiiTH 00pa3

ynemenTra X .

Ag, =78, +38,-28, Ag,=¢€

H
|
@
N
+
SN
D
w
>
D]
w
I
N
@|
N
+
N
@
N
+
w
D
w

X =28 —4¢, +¢,.
3aganue Nel0. Haiitu coOCTBeHHbIE 3HaYSHNS U COOCTBEHHBIE BEKTOPHI IMHEHHOTO Oreparopa,

. -4 1
3aJIaHHOTO B HEKOTOPOM 0Oa3uce MaTpuiei A= 7 ol

PI'P Ne 1, vacth 3

Baganune Nel. Tlpsimast |, mpoxomut wepes Touky A mapamiensro Bektopy ( . Ilpsimast |, mpo-

XOIUT yepe3 Touky B meprnenaukynspro BekTopy N . HallTi TOYKy riepecedeH sl MPSMbIX U Yol

mexay aumn, ecmn - A(3;5), 0 (1;3), B(0;5), n(-3;4).
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Baganne Ne2. Jlana npsmast |, . [Ipsimast |, mpoxoxmur gepes rouku A u B. Haiitu paccrosinue ot

TouKH nepecedenus npsimbix |, u |, 1o mpsimoii 1, .

|1.{y:3t+41 A(4;0),B(7;3), 1,:9x-12y+2=0.

Bananue Ne3. Haiitu paccrostiue ot toukn M, 1o mmockoctu o, npoxonsiieii yepes Touky A

nepnenuKyIspHo Bekropy N, ecm M, (0; 1;7), A(2;-1; 4), N (6; 22; -3).

3aganue Ne4. HaiiTu yroi MexIy IDIOCKOCTBIO (X M IUIOCKOCTBIO [3 , IPOXOSIIECH Yepe3 TOUKU

A BuC,ecmn a:5x+y+4z-28=0, A(5;2;5),B(3;7;0),C(-4;-3;-1).
3aganue NoS. 3amucarh KAHOHMYECKHE YpAaBHEHHS MIPSIMOM, 3aJaHHON OOIIMMHU ypaBHEHUSMU.

X+2y-9z2-10=0;
3X+4y+8z-24=0.

3aganve Ne6. Haiitu Touky nepecedenus npsamori | u riiockoctn @ yrona Mexmay HUMHU.

I:XLZ:X:Z—_l; a:Xx+2y—-32-12=0.
3 4 -2

Baganne Ne7. Ilpsimast |, mpoxomut uepe3 touku A u B. Ilpsmas |, mpoxozur yepes rouxy M
TIEPIICHANKYJIISIPHO TUIOCKOCTH ¢ . Haiitu yron mexay npsimbivut |, u |, u BeisicHUTS — neKar

OHH B OI[HOﬁ IIJIOCKOCTHU HUJIM CKPCIIUBAKOTCA.

A(9;-31),B(4,4,-5), M (-111,-11), a:2x+3y-z-1=0.

2 2
X+
3amanue Ne8. i naHHON KpUBOU % + % =1 ykazaTb (OKYCBHI, SKCLIEHTPUCHUTET, TUPEK-

Tpuchkl. IlocTpouts KpuByto, 1300pa3uTh HOKYCHI, TUPEKTPHUCHI.

Bamanne Ne9. IIpuBectu ypaBHerne kpuBoii 9X —25y° —18x + 200y —616 =0 Kk KaHOHHYECKO-

MY BHUJlY U IIOCTPOUTH KPUBYIO.
KonTpoabHbie 3aganus (mpuMepbl)

BapwuamHr.

1. HaitT1 3HaYeHna maTpMYHOro MHoro4neHa F (A)

-1
f(x)=—x3+2x2—x+3,A:[ OJ
3 2

-2 0 8 1 -5

2. Havitv paHr maTpuLbl NpUBeAEHNEM K CTYNEeHYaTOMy BU
p puLbl npuses, Yy y suay 8 2 -6 -3 _13
1 -3 13 5 17
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1 2 1
3. BbluMcanTb onpegenvTtens NpuBegeHMem K ctyneHyatomy snagy (3 -5 3
2 7 -1

4. HaitTv maTpuuy, obpaTHyto AaHHON (a). PelwunTb MaTpuyHoOe ypaBHeHue (6)

121 1 -2 2 3 5
@ |3 -5 3 (6)( _juxz(_ ]
- 3 4 3 -1 0

5. PelunTb cuctemy ypaBHeHM. YKa3aTb obLiee n 04HO YacTHoe pelleHue (a).

PewnTb cMcTEMY C MOMOLLLbIO 06paTHOM MaTpuubl M No popmynam Kpamepa (6)

4x, +9X, —5X%;, —8X, =5 X, +2X,+ %X, =5
(@) 13X, +7X, —2X, —4x, =4 (6) < 3%, —5X, +3X; =—7
2X, + 5%, + X, +3X, =3 2X, + 11X, — X, =13
BapuaHTt
1. Pacnuncatb pasnorkeHune BeKTopa ;( Nno BeKTopam [3, a,F
x={5-12,1}, p={1-30}, q={1,-11}, r={0,-12}

2. KonnnHeapHbl v BekTopbl P 1 Q7?

a=1{2,01, b={-231}, p=2a+2b, q=3a-2b

3. [aHa nupamuga c sepwnHamm B Toukax AAAA,.
A(-2,4,8), A,(4,-12), A(-8,7,10), A,(-3,4,-2)
Hawtu:

a) yron mexay pebpamu AA,, AA,

6) 06bem Nupamuapbi

B) AA/IMHY BbICOTbI OMYLIEHHOM Ha rpaHb A A A,

r) HAWTU AIMHY MefuaHbl, TpoBeAeHHYI0 13 BepwuHbl A K pebpy A A,

4. BbluMCAUTb NAOLWAAL NapannenorpaMma, NoCTPOEHHOrO Ha BekTopax @ u D a — yron mexay sektopa-

N\MBME]

a=2p+q,b=p-3q, Ip|=2, |0/=2, o=

z
7
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1. Haittu pacctosnme ot Toukn M, go nnockoctin (M;M,M,):
M, (-9;10;2), M,(0;7;-4), M, (4;8;-1), M,(-2;1,3)

L | X+y+z2-2=0
2. BbinncaTb KaHOHMYECKoe ypaBHEHUE NPAMOMN:

X-y—-32+6=0

Xx-2 y-3 z+1

MX+y+2z-9=0.
1 1 -4

3. HaliTu TouKy nepeceyeHns NPAMOM U NIOCKOCTH:

x—1 Z

4. Hantn Touky P, cummetpuunyio Touke P otHocuTensHo npsamoii | : P(O;—l; 3) " - :ll = T
5. HanucaTb ypaBHeHMWe NI0CKOCTU ¢ npoxoaslueii yepes Touky M, 1 nepnenankynapHo npsmoli
(MM,): M(3;2;0), M, (415), M,(2;,-14).
6. HalnTn KocuHycC yrna mexay NN10CKOCTAMMU Oy U O, :

a,:3X—y+3=0, a,: x-2y+5z-10=0
BapuanT 3a1aHuil IPOMeXKYTOYHOI0 TecTa

-2 0 8 1 -5

1.1. HaitTu paHr maTpuLbl NpUBeaeHNEM K CTYNeHYaToMy BUAY

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

1 -2 -2 3 5
1.2. PelwnTb MaTpUYHOE YpaBHEHME (X =
-3 4 3 -1 0

X, +2X,+%X; =5
1.3. Pewntb cuctemy no popmynam Kpamepa 3% —5X, +3%;, =—7
2% +7X, — %, =13

2.1. HanucaTb pasnosxerue sektopa X no sektopam P, d, I X = {5, —12,1} , B = {1, -3, 0} , (_Zi = {l, —1,1} ,
r={0,-1,2}

2.2. Bbl4MCAUTb NAOWAAb NapasnesiorpaMmma, NoCTPOEHHOro Ha BeKTopax d u ba —yron mexay sektopamu P 1

. ~ — |—" i T

a=2p+q,b=p-3q, |=2,]0|=2, a==

2.3. laHa nupamuaa c BepLMHaMmM B TOYKax A1A2A3A4. A1(6,1, 3) , A2(6, —2, —3) , AS(Z, 2, 0) , A4(—5,1, 0)
HaltTu ANMHY meanaHbl, NPOBEeAEHHYIO U3 BEPLUMHbI A1 K pebpy A2A3

Xx-2 y-3 z+1
1 —4

mXxX+y+2z-9=0.

3.1. HaliTv TouKy nepeceyeHma NPAMOI U NAOCKOCTU:

. 1. x-1
3.2. HaitTn Touky Pl cummeTpuunyto Touke P otHocuTenbHo npsmoit l: P(O,—l, 3) " T: =

Y
-1

RN
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3.3. Hanucatb ypaBHeHWe naockocT O npoxopsLieit yepes Touky M o W NepneHanKyAapHO  npamoit (Mle ):

M, (3;2;0), M,(4:15), M,(2-14).
4.1. flana kpusas BTOporo nopaaka X +4y? —12x+16y +16 = 0 . MoayunTb KaHOHUYECKOE YPaBHEHME KPUBOI 1 NOCTPOMTL .ee

! ! /
4.2. CoctaBnTb MaTpuUy nepexoga ot basuca €,,€,,€; K basucy € ,€, ,6; , ecm

€ =26 +6€,+6,, €, =6 —6,+6,; & =€ +26,+6€,

Kpurepun onenkn:

- OLIEHKA «3a4TE€HO» BBICTABIAETCS CTYACHTY, €CJIM OH PEryJiipHO B TEUEHUE CEMECTpa MpeAcTaB-
JISUT pelIeHMsl 3a/1a4, BBIIOJHUII MOJHOCTBIO BCE 33aHMSI M UX 3AIUTUII, OTBETUB HA BOIIPOCHI IIpe-
1oJaBares;

- OLIEHKA «HE 3aYTEHO» BBICTABIIETCS CTYJIEHTY, €CJIM OH HEPETYJSIPHO B TEUEHHUE CEMECTpa Ipel-
CTaBJISUI PELICHUs 3a/1a4, BBIIOJHMII 3alaHKs HE IIOJHOCTBIO MIIM BOOOIIE HE MPEACTaBIsUT paboThl
Ha MPOBEPKY, JOMYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOMPOCHI IPENOAaBATES.

Jlnist IpoBeIeHUsT TEKYIIEr0 KOHTPOJsSI 3HAHWW CTYJEHTOB B TUCTaHIIMOHHOM (opmate B
pa3paboTaHHbIX Kadenpoit «MaTemaTnka» OHIAWH-KypcaxX HMEIOTCS MPOMEXYTOUHbIE (TIPOOHBIE)
TECTBHI.

3.2. IIpoMexyTOUYHAS aTTECTALUSA

[IpomexxyTouHast aTTecTanus - (3K3aMeH) IMPOBOIUTCS 110 OMIIETaM B YCTHOU (opMme.
Bpewms 114 moAroToBkH 0TBETa Ha BOIPOCH! HE Oosee 45 MuH.

buieT BKIIIOYaeT TEOpETHYECKUI BOIIPOC U 331a4H.

KoMmiekThl 2K3aMeHalMOHHBIX OUJIETOB XpaHATCS Ha Kadenpe «MaremaTukay.
TunosBble BApHAHTHI OMJIETOB MPHJIATAIOTCS.

KommuiekT Bonpocos
o aucuumvHe«J/JIuneiinas aaredpay

Marpuripl, TUIIBI MaTPHIIL.

Omnepanuu ¢ MaTpullaMy, UX CBOMCTBA.

YMHOXEHHE TPSIMOYTOIBHBIX MATPHIL.

Marpuunas ¢popma 3anucH CUCTEMBI TMHEHHBIX aIreOpandyecKux ypaBHEHHH.

Onpenenurenu U UX CBOWCTBA.

[TonsiTue onpeaenurens. MUHOPHI U anreOpanyeckue JOMOTHEHHUS.

CucTeMbl TUHEHHBIX alTeOpanvecKux ypaBHEHHH, OCHOBHBIC TOHSTHUS M OTPEICITICHHUS.

[TpaBuno Kpamepa perienus cucteM JIMHEHHBIX ypaBHEHUH.

OO0parHast MaTpuIia U e€ BEIYUCICHHE. Y CIIOBHE CYIIECTBOBAHUS 00PAaTHOW MAaTPHIIHI.

10 Pemienune cucrem TMHEHHBIX aareOpandyecKux ypaBHEHUH METOAOM OOpaTHON MaTPHIIBI.

11. Meton "aycca penieHns CuCTeM JIMHEHHBIX YpaBHEHHI.

12. Pemienue npou3BOIBHBIX CUCTEM JTMHEWHBIX YpaBHEHUI MeTojoM ['aycca.

13. Panr matpunpsl. Teopema Kponekepa — Kamemnu.

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

15. [ToHsATHE BEKTOPaA U IUHEWHBIE ONEepalliy HaJl BEKTOPAMHU, CBOMCTBA ONepaiui.

16. JIuneitnast KOMOMHAITNS BEKTOPOB.

©CoNo~wWNE
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17. JIuneitHas HE3aBUCUMOCTh M JIMHEWHAs 3aBHCHUMOCTh T€OMETPHUUYECKUX BEKTOpOB. Kpurepuit
JINHEMHOM 3aBUCHUMOCTH.

18. IlonsiTue 6a3uca. KoopauHaTel BEKTOpA.

19. OpronopmupoBanHblii 0azuc. Pa3noskeHnne BeKTopa 1o BeKTopam Oasuca.

20. YnopsimoueHHasi TpoiKa BEKTOPOB.

21. CkansipHOE, BEKTOPHOE U CMEIIAHHOE IMPOU3BEACHIE BEKTOPOB B OPTOHOPMUPOBAHHOM Oasmce.

22.YcnoBusi OPTOrOHAIbHOCTH, KOJUTMHEAPHOCTH M KOMILJIAHAPHOCTH BEKTOPOB.

23. JluHeiiHbIE IPOCTPAHCTBA.

24. Matpwuiia nepexoja oT 6a3uca k 6asucy.

25. CoOcTBEHHBIE BEKTOPBI U COOCTBEHHBIC 3HAYCHHS MATPHIIBL.

AHAJIMTHYECKAS TeOMeTPUs

1. Cucremsl koopauHat. JlekapToBbl IPSAMOYIOIbHbIE KOOPAMHATH Ha IJIOCKOCTU M B NPOCTpPaH-
CTBE.

[TossipHas cucrema KOOpAUHAT.

Pa3nuunble TUIIBI YPaBHEHUH IIJIOCKOCTH U IIPSMOM.

Brruncinenue pacCTOSHUN MEXy IBYMS TOUKaMHU, TOYKOM U MIPSIMON, TOUKOHN U IIJIOCKOCTBIO.
Bolunicnienue paccToSHUS MEXAY CKPEIMBAIOIUMUCS IPSIMBIMU.

Brruncnenue yriioB MeKIy AByMs IPSMBIMH, IPSIMOU U INIOCKOCTBIO, IBYMS IUIOCKOCTSIMH.
KpuBble BTOpOro nopsiaika HMX reOMETPUYECKHE CBOMCTBA M ypaBHeHMs. IIpuBenenue KpuBoi
BTOPOTO MOPSAAKA K KAHOHUUECKOMY BHILY.

8. Kanonunueckue ypaBHEHHS AJUIUIICA, TUIEPOOITBI, TapadOIIbI.

9. VYpaBHeHHE MOBEPXHOCTU BTOPOIO MOPSIIKA.

10. Kanonnveckue ypaBHEHUs Cephl, SIUIUIICOUA, KOHYCOB, THIIEpOOJION OB, TapaboIOn I0B.

Noakown

Tunosbie BapuaHTHI OWJIETOB
no auctuiuinae «JIuneitnast anredpa»

MHWHHCTEPCTBO HAVKH U BBICLIIET'O OBPA3OBAHIS POCCUMCKON ®EJEPALINN
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
YUYPEXJIEHWE BBICIIIETO OBPA3OBAHUS
«MOCKOBCKHUM MOJMUTEXHUYECKHUHN YHUBEPCUTET»
(MOCKOBCKHWH MOJINTEX)

®daxynpTeT 0a30BbIX KOMIIETEHITHUH, Kadenpa «Maremaruxa»
HNucuunnuna «JIuneitHas anreGpa»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

1. Omnpenenutenu U UX CBOMCTBA.

2. PemuTh MaTpu4yHOE ypaBHeHHE XB=A, eciu Az(l2 ?ij B:[_lo ’ﬂ

o X +2X% =—1
3. Pemuts cucremMy MeTo0M 00paTHON MaTPHUIIBI .
4. Jlaubl BEKTOpHI a =(-5,9,8), b =(-3,1,-2), € =(-8,10,-10). [IpoBEpPHUTH — KOMILUIAHAPHBI JIU OHH.
Ecnu HeT, HaliTH 00beM NapasuleenuIea, IOCTPOEHHOTO Ha BEKTOpax a,b,¢.

5. Haiitu yron Mex/y BektopamMu a =(1L—2,-2) 1 b =(2,0,1).
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VYr1BepxkaeHo Ha 3acegannu kadenpsl marematuku «_03» 052023 ., mpotokoa Ne 10

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

MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPALIN
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE OBEPA30OBATEJILHOE
VUPEXJIEHWE BBICIIEI'O OFPA3BOBAHU S
«MOCKOBCKHUM MOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWMH MNOJIMUTEX)

@akynpTeT 0a30BBIX KOMIETCHIIUH, Kadenpa «MaremaTtnka»
Huctunuaa  «JluHeitHas anre6pay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIA BWIET

1. Jluneitnas koMOuHanus BekTopoB. basuc. Koopaunatel BekTopa.

12 -1
2. BpuncnauTh onpeAaenuTelb MaTpullpl C = AT ,econ A=|3 1 0.
011
4% —2X, +3%3 =12,
3. Pemure cucteMy ypaBHeHHI MeTofoM ['aycca < x, +5x, —3x; =1,
2% +3X, —2%3 =3.
4. Tlokazath, 4TO BEKTOpPHl M= (,-12), n=(2,0,3), p=(-2-11) 06pa3y10T 0a3nc B MPOCTPAHCTBE.
5. Hano oOmiee ypaBHeHue mpsiMoii  —2x+3y—5=0. HamucaTs: ypaBHEHUE NPSMOIl C yTIOBBIM
K03 (UIIMEHTOM; ypaBHEHHE IPSIMON B OTpE3Kax; HOPMAIbHOE YpaBHEHHE MPSMOIA.

YTBepxkaeHo Ha 3aceqanuu kKadeapsl MatemMaTuku «_03» 052023 r., mpotokon Ne 10

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

Jlyst ipoBeICHUST POMEKYTOYHOTO KOHTPOJISI 3HAHWM CTYJCHTOB B JMCTAHIIMOHHOM (op-
Mate B pa3paboTaHHBIX Kadenpoit «MareMaTrkay OHJIaH-Kypcax UMEIOTCSI HUTOTOBBIE TECTHI.

28



