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1. Hean, 3a7a4m ¥ IVIaHUPYeMble Pe3yJbTAThl 00y4eHHs 10
TUCUMILIAHE

K ocHOBHBIM yenam 0CBOCHUS TUCHUILIMHBI «JInHelHas anredpay cielyeT OTHECTH:

- BOCIIUTAHHUE Y CTYJACHTOB O0IIEil MaTeMaTu4eCKOn KyJIbTYpHI;

- IpUOOpeTeHue CTyIEHTaMH IIUPOKOT0 Kpyra MaTeMaTHYeCKUX 3HAHW, YMEHUHN U HaBbI-
KOB;

- pa3BUTHE CHOCOOHOCTH CTYACHTOB K WHAYKTHUBHOMY U JEAYKTUBHOMY MBIIIJICHUIO
Hapsily ¢ pa3BUTUEM MaTEMAaTUYECKOW NHTYUIINH;

- YMEHHUE CTYJEHTaMH pa3BUBaTh HABBIKU CAMOCTOSITEIbHOTO U3yUeHHUsl yueOHOM U Hayd-
HOW JIMTEpaTyphl, COAEPIKALIEH MaTEMaTUUECKUE CBE/ICHUS U PE3YNbTAThI;

- IOJITOTOBKY CTY/ICHTOB K JESATEIILHOCTH B COOTBETCTBHUH C KBATH(PUKAIIMOHHOMN XapaKTe-
PHUCTHKOI OakasiaBpa 10 HalpaBJIEHUIO, B TOM 4Kciie (popMHUpOBaHUE YMEHUI UCIIOIB30BATh OCBO-
€HHbIE MaTeMaTUYECKHE METO/IbI B MPO(heCcCHOHANBHOI 1eATeTHbHOCTH.

- MOJITOTOBKY BBICOKOKBAJTMU(HUIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B yCIOBUAX LU-
pPOBOI TYypOYJIEHTHOCTH U BBICOKMX TE€XHOJIOTHMUECKHUX PUCKOB COBPEMEHHOU HHU(POBOM SKOHO-
MUKH.

K ocHOBHBIM 3a0auam 0CBOEHUS NUCUUIUTUHEI «JIMHelHas anredpa» cieayeT OTHECTH:

- OCBOCHHE CTYJICHTAMH OCHOBHBIX MOHATHI, METOIOB, (POPMHUPYIOIINX OOIIYI0 MareMa-
TUYECKYIO MOATOTOBKY, HEOOXOIUMYIO JUIsl YCIIEIIHOTO PELICHHS MPUKIIAAHbIX 3a/1a4;

- (popmupoBanue y cTyaeHTa TpedyemMoro Habopa KOMIETEHIIUN, COOTBETCTBYIOIIUX €T0
HAIPAaBIEHUIO MOJTOTOBKU U O0ECIIEUHBAIOIINX €r0 KOHKYPEHTOCTIOCOOHOCTh Ha PHIHKE TPY/a.

OO6yuenne no aucuuiuinHe «JIuHeiiHas anreOpa» HampaBiIeHO Ha (QOpPMHUpPOBaHUE Y 00yuaro-
IUXCA CIETYIOINUX KOMIETCHIUN

Kon u NHaukaTopbl 10CTHKEHUST KOMIIETEeHIHT

HAHMeHOBaHHUe

KOMIIETeHI U
YK-1. Cnocoben ocy- NVYK-1.1. Aranu3upyeT 3a1a4dy, BeIEIss €€ 0a30BbIe COCTABIIS-
IIECTBIIATH TMTOWCK, KPUTH- FOLITHE
YEeCKUI aHallu3 U CUHTE3
MH(OPMALIHH, TIPHUMEHSTH NYK-1.2. OcymiecTBisieT MOUCK, KPUTUIECKH OLEHUBAET, 0000-
CHCTEMHBI MOAXO/ UTs pe- | LIACT, CHCTEMAaTH3HPYET M PAHXUPYeT WHOpMaLmio, Tpedye-
IIEHMS IOCTABJICHHBIX 3a- MYIO JJIsl pelIeHUs TIOCTaBICHHOHN 3a7aun

a4y
A NVYK-1.3. PaccMaTpuBaeT 1 npejyiaraeT palioHajlbHble Bapu-

aHTBI pEIIEeHH IOCTABJICHHOM 3a/1a4M, HCITOJIB3YsI CHCTEMHBIH
MOJIXO/1, KpUTUYECKH OIIEHUBAET WX TOCTOMHCTBA U HEJOCTATKU
OIIK-2. Cnoco6en ucnonb- | MOIIK-2.1. Ymeer pazpabaTbiBaTh MaTeMaTUYECKHE MOJIENIN
30BaTh MaTeMaTUYECKHUE, XUMHAYECKHX M OMOTEXHOJOTHUECKUX MPOIECCOB U aHAIIU3HU-
¢buznueckue, PU3MKO-XH- pyeT ux 3¢ppeKTUBHOCTE.

MHUYECKHE, XUMHUECKUE Me-
TOJIBI JJIsl pELICHUs 33134
npogeccuoHaIbHOH J1es-
TEJIbHOCTH

HNOIIK-2.2. YMeeT HcoIL30BaTh MaTEMAaTHUECKHIE MOJIEIN
MpY MPOEKTUPOBAHNH ANNapaToOB, TEXHOJIOTUYECKUX JIMHUN U
TEXHOJOTHYECKUX MapaMeTPOB JIJIsl YIPABICHUS TPOU3BO/I-
CTBEHHBIX MPOLIECCOB.




NOIIK-2.3. YMeeT aHanu3upoBath 3PPEeKTUBHOCTh MaTEeMaTH-
YECKHX MOJEJICH U MPOEKTOB C HCIOIb30BaHNEM HH(OpMaIu-
OHHBIX TEXHOJIOTHH.

2. MecTo IMCUMIVIMHBI B CTPYKTYpe 00pa30oBaTe/IbHOI MPOrpaMMbl

Hucuuninuna oTHOCUTCS K oOs3aTesbHOM yactu Osioka bl: Moayns «Marematuueckue u ecre-
CTBEHHO-HAYUYHbIE JUCIUIUTHHBDY.
E€ usyuenue obecrnieunBaeT U3yueHUE IUCHUTIINH:

OO0mas

- MaTeMaTHUYCCKUI aHaIn3;

- pusuka;

- TEOpHUSI BEPOSTHOCTEN U MATEMAaTHYECKast CTATUCTUKA;
- MaTeMaTH4YECKHE METOIbl MOJACIUPOBAHUS (PU3UUECKUX TTPOLIECCOB;
- DJICKTPOTEXHUKA U JJIEKTPOHUKA;

- OCHOBBI IPOrpaMMHUPOBAHUS;

- TEOPETUYECKASI MEXAHUKA;

- MEXaHHKa JKUJIKOCTH U rasa;

- TEPMOJIMHAMUKA;

- TEIIOMAcCOOOMEH;

- TEOpHUSI MEXAHU3MOB U MAllllH;

- CUCTE€Mbl aBTOMATHU3UPOBAHHOI'O pacyeTa v aHaJIu3a;

- JKOHOMHUKA ¥ OPraHU3aLMs TPOU3BOJICTBA.

3. CTpyKTypa M cofepKaHue JUCHUILTHHBI

TPYAOECMKOCTb JUCHUIIJIMHBI COCTABJIACT 3 3a4eTHEIC CANHUIIbI -108 gacos.

3.1. Buabl yueOHoii padoThl M TPYI0EMKOCTh

Ne
n/n Bun yuyeoHoii padoTnl f;)g)y;qecTBO Cemectp 1
1 | AyauTopHble 3aHATHS 48 48
B ToM uucne:
11. | Jlexuun 16 16
12. | CemuHapCcKUe/PAKTHUECKUE 3aHITHS 32 32
13. | JJaboparopHbie 3aHATHA - -
2 | CamocTosiTe1bHAs1 padoTa 60 60
3 | IpoMexxkyTouHasi aTTecTALUSA
9K3aMEH 2 €]
Hroro 108 108




3.2. TemaTuyeckuii IJaH U3yYeHHU s TUCHUILINHBI

Pasmenién B mpuinoxenuu 1 k pabodeit mporpamme.

3.3. Coneprkanue pa3aesoB JUCHUIIMHBI

BBeaenue

[Ipenmer, 3a1aun u conepkanre AUCUUIIMHBL. OCHOBHBIC TAalbl PA3BUTHS TUCIUIUINHBI.
CrtpykTypa Kypca, ero MecTo 1 poJjb B MOATOTOBKE OakanaBpa, CBA3b C IPYTUMH JIUCHUTUIMHAMU.

Pa3nes 1. DineMeHTBI JIMHEHHOI ajaredpbl

Tema 1. MaTpuusl 1 onpeaeuTe/ .

[Tonsitue matpunel. Buasl matpui. JleiictBus Haa maTpunaMmu. Orniepaiyv HaJl MaTpULIAMHU
U uX cBoicTBa. OmnpeneauTeNn, uX CBOMCTBA U BhIYUCICHUS. [IOHATHS MUHOpa U anredpanye-
CKOT'O JIONIOJIHCHHS. PaziioxkeHue onpeneauTens Mo 2JIEMEHTaM CTPOKH WK CToJI01a. Berauciie-
HUE OTPEICTUTENCH pPa3IMYHOTO TOPSIKA.

OOparHast MaTpHIla U AITOPUTM €€ BBIYHMCICHUS. DJIeMEHTapHbIe peoOpa3oBaHusl Mat-
put. [IpuBeneHre MaTpUIBl K TUaroHAIbHOMY WM TpanelueBUIHOMY BUy. MarpuuHas popma
3alKMCH CUCTEMBI JIMHEUHBIX alreOpandeckux ypaBHEHUN. PaHTr MaTpuLibl.

Tema 2.Pemienue cucrem JIMHEHHBIX aare0panyecKuX ypaBHeHHIl.

CucreMbl JIMHENHBIX alredpanyecKux ypaBHEHHUI, OCHOBHbIE MOHATHS. Perienue cucrem
JUHENHBIX ypaBHeHU MeTogoM Kpamepa, meronoMm oOpaTtHoi MaTpullsl, MmetogoM ["aycca. Teo-
pema Kponekepa — Kanemu. Penienre npou3BoIbHBIX CUCTEM JIMHEMHBIX YPABHEHU METOOM
I'aycca. Pemienne 0fJHOPOHBIX CUCTEM JIMHENHBIX ypaBHeHNH. KpuTepuii CyliecTBOBaHUs HETPH-
BHAJIBHBIX PELICHUN.

Paznes 2. DiieMeHTBI BEKTOPHOI ajredpbl

Tema 1. JIunelinsle onepalnuy Haj BEKTOpaMHU, UX CBOMCTBA. JIMHelHble KOMOMHAIIUY BEK-
TOpOB. JIMHEWHAs 3aBUCUMOCTb U HE3aBHUCHUMOCTb BEKTOpOB. basuc cucremsl BeKTOpoB. Enun-
CTBEHHOCTb Pa3JI0’KEHUs BEKTOpa Mo 6a3ucy. OpTOHOPMUPOBaHHBIN Oa3uc.

Tema 2. CxansipHoe, BEKTOPHOE U CMEIIaHHOE MPOU3BEACHHS BEKTOPOB, UX CBOMCTBA. Y CIIOBUS
OpPTOrOHAJILHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB. BrIuncieHne CKalnsipHOro, BEK-
TOPHOT'O ¥ CMEUIAHHOTO MPOU3BEACHUIN BEKTOPOB, 33JaHHBIX KOOPJAMHATAMHU B OPTOHOPMHUPOBAH-
HOM 0a3muce.

Tema 3. Jluneiinsie npoctpanctsa. [TonsTre 6a3uca NpocTpaHCTBA FTE€OMETPUYECKUX BEK-
TopoB. [IpeobpazoBaHre MaTpUIIbI TMHEHHOTO OTlepaTopa MpH rnepexo/ie ot 6asuca k 6azucy. Cob-
CTBEHHBIE 3HaYEeHUS U COOCTBEHHBIE BEKTOPHI MATPULIBI.

Paszgea 3. KoMIieKcHBIE YHCJIA M MHOTOYJICHBI

[TonsiTHEe KOMIUIIEKCHOTO ynciaa. POpMBbI 3aMUCU KOMIUJIEKCHBIX Yncel. J{eCTBUS HaJl KOMIUIEKC-
HbiMU yncnamu. @opmyna Myaspa. M3BnedeHne KOpHS N-0H MOJOKUTEIBHON CTEIIEHH U3 KOM-
MJIEKCHOTO yncia. Pa3nokeHnne MHOToUIeHa HA MHOKUTENH. OCHOBHAsI TeopeMa anreOphl.

Pa3nes 4. AHanmnTn4yeckasi reoMeTpus



Cucremsbl KoopAauHaT. JlekapTOBbI IPSAMOYTOJIbHbIE KOOPANHATHI HA IJIOCKOCTHU U B IPOCTPAHCTBE.
ITonsipHas cucrema KOOpAUHAT.

Tema 1. IIpsimble ¥ MJI0CKOCTH

Paznuunble TUIIBI ypaBHEHUH IJIOCKOCTH U YPaBHEHUH NIPSIMOM (HA IIJIOCKOCTH U B IPOCTPAHCTBE).
Boruncnenue paccTossHUA MEXy IBYMs TOUKaMHU, TOYKOM U MPSAMOM, TOUKOU U IJIOCKOCTBIO.
Brruucnenue paccTossHUSI MEXY CKPEIIMBAIOIIUMHUCS MPSIMBIMH.

Bbluncnenue yrioB Mexy IByMsl IPSIMBIMHU, IIPSIMOM U TUIOCKOCTBIO, ABYMsI INIOCKOCTSIMH.
Tema 2. KpuBble 1 NOBEPXHOCTH BTOPOr0 MOPSAKA

KpuBbie BTOporo nopsijaka, ux reoMeTpuuecKie CBOKMCTBa U ypaBHeHus. [[puBenenrie KkpuBou BTO-
pOro nopsijika K KAHOHUYECKOMY BULY.

VYpaBHEHHE TOBEPXHOCTU BTOPOTo nopsiaka. KaHonnyeckue ypaBHeHUs cepbl, SIUTUIICOUIA, KO-
Hyca, runepooonia, napadoaona.

3.4. TemaTuka NpakTHYECKUX 3aAHATHI M0 JUCHUILINHE «J/InHeliHas1 aqredpa»

Ne 3ansaTus Tema 3ansaTHs

1 Pa3nes 1. DineMeHTBI JIMHeHHOI aaredpbl. MaTpuliibl, 1eHCTBUS
HaJ MaTpULAMH.

2 Onpenenureny, UX CBOWCTBA U BbIUMCIIEHUE. MaTpuyHas 3anuch
CUCTEMBI JINHEHHBIX YPaBHEHUM.

3 OOparHasi MaTpHIIA U €€ BEIYUCIICHHE.
CucTeMbl TUHEWHBIX anredpandyeckux ypaBHEHHH, OCHOBHBIE 10-

4 HATHS U OIIpesiesieHns. Pelenne cucrteM JIMHENHBIX YpaBHEHUN
metonoM Kpamepa, meroioM 00paTHOM MaTpuUIlb!

5 Pemenne cucreM nuHENHbIX ypaBHeHUN MeTonoM ['aycca. Panr
matpuubl. Teopema Kponekepa — Kanemu.

6 Mertop 'aycca B TpONU3BOIBHBIX CUCTEMAX JIMHEHHBIX YPABHEHUM.

OnHOPOIHBIE CUCTEMBI JIMHEWHBIX YPaBHEHUM.

Pa3nes 2. DiieMeHTBI BeKTOPHOI anredpsnl. Bexropsl. JIunen-
HbIE OIlepalliyd HaJ BEKTOpaMH, UX CBOWCTBa. JIMHEWHOe Ipo-
7 CTPaHCTBO T'€OMETPUYECKUX BEKTOPOB. lIoHATHE NMHENHON KOM-
OuHaIu BEKTOPOB. JINHEMHO HE3aBUCUMBIE U JIMHEHHO 3aBUCH-
MBIE CUCTEMBI BEKTOPOB.

[TonsiTne 6a3uca MpOCTpaHCTBA TEOMETPUIECKUX BEKTOPOB. Koop-
8 JTUHATHl BekTopa. OpToHOpMUpOBaHHbIN Oa3uc. KonnuHeapHoCTb,
OPTOTOHAJIBHOCTb ¥ KOMIIJIAHAPHOCTh BEKTOPOB.

CxkansgpHOE IPOM3BEIEHUE BEKTOPOB U €70 CBOMCTBA. Y CIIOBHE Op-
9 TOTOHAJILHOCTH BEKTOPOB. BEKTOpHOE MpOn3BEACHUE IBYX BEKTO-
POB, €TI0 CBOMCTBA. Y CIIOBHE KOJJIMHEAPHOCTH BEKTOPOB
CMenmaHHOe MPOU3BEICHUE TPEX BEKTOPOB U €r0 CBOMCTBA. BbI-
qucIeHne o0beMa napaiesienunea i MupaMusl. Y CJI0BUE KOM-
10 IIJIJAHAPHOCTH BEKTOPOB. BBIYMCIIEHNE CKAIAPHOTO, BEKTOPHOTO U
CMEIIIAHHOTO MPOU3BEIEHUI BEKTOPOB, 3aJaHHBIX KOOPANHATAMHU
B OPTOHOPMHUPOBAHHOM 0Oa3uce.

Jlunelinble mpocTpaHcTBa. PazMepHoCTh U 0a3uc JIMHEHHOTO Tpo-
CTPaHCTBA.

Martpuna nepexona ot 6a3uca x 6a3ucy. IIpeobpazoBanue koop-

11 o
JMHAT BEKTOpa MpH M3MEHEHWHW Oasuca. JIMHeiHbIe omepaTopsl,
JecTBUs ¢ TMHEHHBIMU oniepaTopaMu. COOCTBEHHBIE BEKTOPHI U
cOOCTBEHHBIE 3HAYEHUS] MAaTPHUIIBI

12 Paznen 3.KommiiekcHble 4HCJIa W MHOro4ieHbl MHOXXECTBO




KOMIUIEKCHBIX 4Kcesl. POpMBI 3alIMCH KOMIUIEKCHBIX 4Kcen. Jleu-
CTBHUSA HAJ KOMIUIEKCHBIMHU YHCIaMU. Pa3iokeHne MHOIOWIeHa Ha
MHO>KUTEIH, OCHOBHAsI TeopeMa alnreOpsl

Paznen 4. AHaanuTu4YecKkasi reoMeTpUst

13 Cucrembl KoopauHaT. Paznuunble TUTIBI ypaBHEHUN IJIOCKOCTH

14 Paznuynble TUTIBI ypaBHEHHH IPSIMOM Ha IJIOCKOCTH U B IPOCTPaH-
CTBE

15 B3aumHoe pacnonoxeHue npsMbIX Ha IUIOCKOCTH U B MPOCTpaH-

cTBE. Bluncienue paccTosHu MEXy AByMs TOUKaMH, TOYKOU U
IpsiMOW. BbruncieHue pacCTOsAHMS MEXKIY CKPEUIMBAIOLIMMUCS
IpsAMbIMU. B3auMHOE pacrosioKeHHe IUIOCKOCTEeH. Brrumcnenue
pPacCTOSTHUI MEXKY TOUYKOH U INIOCKOCTBIO

16 Kpussie BTOpOro nopsjika X reoMeTpu4ecKue CBOMCTBA. Y paBHe-
HUS 3JulnIca, runepooisl, napadonsl OOmiee ypaBHEHUE KPUBOH
BTOpOro nopsjaka. [Ipusenenure KpuBoi BTOPOro nopsjaka K KaHo-
HU4YeCKOMY BUAy. IIoBepXHOCTH BTOpPOro nopsiaka

4. YuyeOHO-MeTOAUYeCKOE U HH(POPMALIMOHHOE o0ecTieueHne

4.1. HopmatuBHble 1okyMeHTbI H 'OCThI

Vka3 Ilpesunenta Poccuiickoit @eneparuu ot 01.12.2016 Ne 642 «Ctpareruu Hay4yHO-TEX-
HOJIOTHYECKOTO pa3Butus Poccuiickon denepaunny.

[Tpuxa3z MunucrepcTBa o0pazoBanus U Hayku Poccutickoit ®denepanuu ot 23.08.2017 Ne 816
«O06 yrBepxxaenuu Ilopsiika npuMeHEHUs] OpraHu3alUsIMH, OCYIIECTBISIIOIIMMU 00pa30oBa-
TEJbHYIO 1€ATEIbHOCTD, ANEKTPOHHOTO 00YUYEHM s, AUCTAaHIMOHHBIX 00Pa30BaTEIbHBIX TEXHO-
JIOTHH IIpU peanu3anuu o0pa3oBaTeIbHbIX TPOrPaMM)».

4.2.  OcHoBHas JuTepaTypa

3abonotckuit B.C. JIuneiinas anredpa v aHaauTHUECKas reoMeTpust (yueOHbIH KOMIUIEKC):
yuebHoe nocobue, 2-e uzn. Crep. M.: M3a-so MHOPA-M, 2022. 309 c. (Bricuiee obpa3zoBa-
Hue: OakanaBpHar).

Cupotuna U.K. JIuneiinas anreOpa 1 aHaIUTHYECKasi TEOMETPHS: HHTEPAKTUBHBIH KypC:
yuebHnoe mocodue mis By3oB. CII16, U3n-o Jlans, 2022. 180 c.

Kypc nexmuit mo nuHelHoM anredpe U aHaTUTHYECKON TreoMeTpuu: yuebHoe nocobdue. // Kyn-
psasueB b.1O., Matsm B.U., [Tokazees B.B., Uepkecora I'.B.. M.: MI'TY «MAMM», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnextponHslii pecypc. ]

4.3. JlomoJiHUTebHAs JIUTEpPaTypa

Kpatkuit xypc BbICIICH MaTeMaTHKH [DIJIEKTPOHHBIN pecypc]: yuel. - DNeKTpoH. JaH. -
MockBa:  JamkoB wu K, 2017. - 510 c. [Pexum  pgocryma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpaHa.] .

3yokoB B.I'., JIsxosckuii B.A., Mapteinenko A.U., Munocues B.b., [Tymkaps E.A. Kypc ma-
TEMaTHKU JJI TEXHUYECKUX BBICIINX Y4eOHBIX 3aBeneHuil. Yactu 1-4. M.: MTTI1Y, 2012. 400
IK3.

Nneun B.A., Tlo3usk O.I'. Ananutudeckas reometpusi. M.: Hayka. ['maB.pen-us ¢pusznko-ma-
TeM.JIUT-pbI, 1988. 224 c.


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

4. bexnemumes, /[.B. Pemenue 3amau u3 Kypca aHAIUTHYECKOW T€OMETPUU M JIMHEWHOMW all-
reOpsI [ DekTpoHHBIN pecypc]: yued. mocobue - DieKTpoH. aaH. - Mocka: ®usmarnut, 2014.
- 192 c. [Pexxum goctyna: URL: https://e.lanbook.com/book/59632. - 3ari1. ¢ skpaHa.]

4.4, DiekTpoHHBbIe 00pa3oBaTe/ibHbIe PeCYpPChl

HpOBeI[eHI/Ie 3aHATHH U aTTeCTaHI/Iﬁ BO3MOXHO B JMCTAaHIIMOHHOM (bopMaTe C IPUMCHCHUEM CH -

CTeMbI AUCTaHIIMOHHOTO 00ydeHus: yHuBepcutera (CJJO-LMS) Ha ocHOBe pa3paOOTaHHBIX Ka-
denpoit «MaTtemaTrkay IEKTPOHHBIX 0OpazoBaTelbHBIX pecypcoB (DOP) mo Bcem pasnenam
POrPaMMBI:.

Hassanue D0OP

Jluneiinas u BekTopHas anredpa
AHanuTuyeckas reoMeTpus
Jluneiinas anreOpa U aHaJIUTH-
4yecKasi TeOMeTpus

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

Pa3paboranusie DOP BKIIIO4aIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsimok mpoBeneHust padoT B JUCTAaHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTIACIBHBIMU PACIIO-
PSUKEHHUSIMH TIPOPEKTOpa Mo yueOHOU paboTe U/Uii IEHTPOM YueOHO-METOAMYECKOM paboThI.

Ka)K,I[LIfI CTYACHT O6CCHC‘ICH HHAUBUAYAJIbHBIM HCEOTPAaHUYCHHBIM JOCTYIIOM K 3JI€KTp0HHOI71

6I/I6JII/IOTCK€ MOCKOBCKOT'O ITOJIUTEXA

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

HuTepHeT-pecypcehbl BKIIOYAIOT Y4eOHO-METOAMYECKUE MaTepuaibl B JJIEKTPOHHOM BHJIE, Mpe-

CTaBJIEHHEIE Ha calTe mospolytech.ru B pa3aciic: ((]_[eHTp MaTeMaTu4dYeCKOro O6p8.30BaHI/I}I»

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

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

[Tone3npie yueOHO-METOAMYECKHE U HH(DOPMAITMOHHBIE MaTepUaIbl IPEACTABICHBI Ha calTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepedens pecypcoB HH(HOPMAITMOHHO-TEIEKOMMYHUKAITMOHHOU ceTH «IHTepHEeT» 111 OCBOSHUS

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

4.5. JIneH3MoHHOEe U CBOOOHO pacnpocTPpaHsieMoe MPOrpaMMHoOe odecrie-

YyeHue
Ne| HaumenoBanue | Pazpadorunk I1O JocTynHocTh Ccblika Ha Enunblii peectp
(mpaBoo0.1aga- (IMUEeH3UOHHOE, | POCCUIICKUX MPOrpamMM st
TeJIb) ¢B0O0OHO pac- IBM u B/l (mpu Hagm4um)
NPOCTPaHsieMOe)
1 [AstraLinuxCom |OOO JIuieH3uoHHOE https://reestr.digital.gov.ru/ree
monEdition "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36



https://e.lanbook.com/book/59632
https://online.mospolytech.ru/course/view.php?id=3368
https://online.mospolytech.ru/course/view.php?id=462
https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
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

2 | MoitOduc OO0 "HOBBIE JIuieH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAYUHBIE str/301558/?sphrase_id=9433
TEXHOJIOT'MN" 75

4.6. CoppeMeHHbIe npodeccuoHaIbHBIE 0a3bl JAHHBIX U HH(pOPMALMOHHBbIE CIIPa-
BOYHbIE CHCTEMbI

Ilepeuenn pecypcoB cetu UHTEepHET, JOCTYNHBIX AJIsl 0CBOCHHMS IMCIUIIIUHBI:

HaumenoBanue Ccbuika Ha pecypc HocTynHocTh

NudopmanuoHHoO-cipaBOYHbIE CHCTEMbI

Hoctynna B cetu 1H-
https://stackoverflow.co

m/

StackOverflow TepHeT 6e3 orpaHuye-

HUU

Hndopmanmonnsie pecypest Cetn | http:// www.consultant.ru | JoctymHo
Koncynprautlliroc

ITopran ®enepabHBIX rocynap-
CTBEHHBIX 00pa30BaTEIbHBIX CTAH-
JAPTOB BBICILIETO OOpa30BaHU

http://www.fgosvo.ru. JlocTymHO

JIEKTPOHHO-0U0JINOTEYHbIE CHCTEMBI

Jlaub https://e.lanbook.com/ JoctynHa B cetn UH-
TepHeT 0e3 orpaHuye-

HUK
IPR Books https://www.iprbookshop | Joctynna B cetn UH-
ru/ TepHeT 0e3 orpaHuye-

HUK

IMpodeccuonanbublie 6a3bl JAHHBIX

ba3a naHHbBIX Hay4HOM AJIEKTPOH- http://www.elibrary.ru JlocTynHO
HOM OMOIMOTEKN

(eLIBRARY.RU)

WebofScienceCoreCollection — mo- | http://webofscience.com | Jocrymao
nuTeMaTudeckas pedepaTuBHO-0MO-
auorpaguyueckas u
HayKoMeTpuueckas (6ubarnomerpu-
yeckasi) 0aza JaHHBIX

5. MaTepuaibHO-TEXHHYECKOE o0ecredyeHue TUCIMILIMHBI
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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/

MarepuanbHO — TeXHUYECKast 0a3a yHUBEPCUTETa 00ECIIEYMBACT IPOBEICHUE BCEX BHIIOB
3aHSITHA, IPETYCMOTPCHHBIX Y4COHBIM TUIAHOM, U COOTBETCTBYET JIEHCTBYIOIIMM CAHUTAPHBIM U
POTHBOIIOXKAPHBIM TPABUIIAM M HOPMaM.

Kadenpa «Matemarukay He pacroyiiaraetT COOCTBEHHBIM ayJIUTOPHBIM (DOHIOM U UCTIOJb-
3yeT yueOHbIe ayTuTOpUH 13 001Iero GoHaa YHUBEPCUTETA.

[Tpr HEOOXOMUMOCTH ISl TIPOBEACHUS MHTEPAKTUBHBIX TIPAKTHUECKUX 3aHSATHI HCIIONB3Y-
IOTCSIKOMITBIOTEPHBIE KJIACChl YHHBEPCHUTETA.

6. MeTozmqecKne PEKOMEHIAUNA

6.1. MeTozmqecmle PECKOMEHAAIIUA IJIA NMTpenoaaBaTe’id 1Mo oprauu3ainumn 06yqe-
HUA

[Ipex e Bcero, cienyer oOpaTuTh BHUMAaHUE CTYIEHTOB Ha TO, UTO MPAKTUYECKU BECh U3Y-
JaeMblii UMU MaTepual He TpeOyeT KaKoW-T100 CIeHabHON (IOTIOTHATEIHHON) TOATOTOBKH U
BIIOJIHE MOKET OBITh YCIEIIHO U3y4YeH, €CITU CTYACHTHI OyAyT MOCenaTh 3aHsATHs, CBOEBPEMEHHO
BBITIOJIHSITH JJOMAIIIHUE 33JJaHUS ¥ TI0JIb30BATHCS (IMIPU HEOOXOIUMOCTH ) CUCTEMOM TIIIAaHOBBIX KOH-
CyJIbTALIMM B TEUEHHUE KaXXJIOro ceMecTpa. Bouenmme B Kypc MareMaTHKy pa3eibl SBIISIOTCS
KJIACCUYECKHMHU, B TO K€ BPEMSI OHU MPAKTUYECKHA OPUEHTUPOBAHBI, TAK KaK UMEIOT IIIUPOKOE pac-
MIPOCTPAHEHHUE ISl PEIICHHS PA3HOTO POJia 3a/1a4 BHYTPU CaMOil MaTEMAaTUKHU U MPUKJIAAHBIX 3a-
nad. MIX ocBOeHHE MOMOXKET CTYJIECHTaM JIOTUYECKH BEPHO, apTYMEHTUPOBAHO U SICHO CTPOUTH
YCTHYIO U MMUCbMEHHYIO Peyb, YCIEIIHO MPUMEHITh HAKOIIJICHHbIE 3HAHUS B TPO(EeCCHOHATBLHOM
JIEATEIIbHOCTH.

HeoOxonuMo ¢ camoro Havasna 3aHATUNA PEKOMEHAO0BATh CTYA€HTaM OCHOBHYIO H JOIOJI-
HUTEJIBHYIO JINTEPATYPY, @ B KOHIIE CEMECTpPA JaTh CIMCOK BOIPOCOB JI OATOTOBKH K K3aMEHY.

Ha nepBoM 3aHsATHH IO JUCHUILTHHE CleAYyeT 0053aTeabHO MPOUH(OPMHUPOBATH CTYACH-
TOB O BUJE B (pOpME MPOMEKYTOUHOH aTTECTAI[UU 110 AUCIUILTIHE, CPOKAX €€ MPOBEACHUS,
YCIIOBHSIX JIOMYCKa K MPOMEXKYTOUHON aTTECTAllMU, TPUMEHAEMBIX BUAAX MPOMEKYTOUHOI'O KOH-
TPOJIAL.

N3noxeHnne TeOpeTMUECKOro MaTepHalia TOJKHO COMPOBOXKAATHCS WIUTFOCTPATUBHBIMHU
puMepamu, THIATeIIbHO OTOOPaHHBIMU MPETIOAaBaTeIeM TaK, YTOObl TEXHUUECKHE TPYIHOCTH U
BBIKJIAJIKH [IPU PELIEHUH 33J]Ja4l HE OTBJIEKAJIHU OT TJIABHOT'O: OCMBICIICHHS UJIEU U CYTU TPUMEHSI-
eMbIX MeTo10B. CrieyeT Bcera yKa3blBaTh MPUMEPHI MPAKTHYECKOTO TPUMEHEHHUST PAaCCMOTPEH-
HBIX Ha 3aHATHIX ypaBHEHUH U POpMYII.

[IpakTrueckue 3aHATHS JOJKHBI OBITH OPTaHU30BAHBI MIPETO/IaBaTENIEM TaKUM 00pa3oM,
YTOOBI OCTABAJIOCh BpeMs Ha MEPUOAMYECKOE BBIMOTHEHUE CTYJIECHTaMH HEOOIBIION caMOCTOs-
TETHHOM padOThI B ayAUTOPUH ISl IPOBEPKU YCBOCHUS M3JI0KEHHOTO MaTepuara.

[IpenogaBaTens, Benymuii MpaKTUYECKUE 3aHATHSI, JOJKEH COTJIACOBBIBATh y4EOHO-TEMa-
TAYECKHH TJIaH 3aHATHH C IEKTOPOM, UCTIOIB30BaTh €IMHYIO CUCTEMY 0003HAUCHUM.

[IpenogaBatento ciaenyeT N0OMBATHCS CHUCTEMATHYECKONH HEMPEPBIBHON pabOTHI CTYACH-
TOB B TEUCHHE CEMECTPA, HEOOXOMMO BBISIBIISITH CUIIBHBIX CTYACHTOB U MTPUBJIEKATh MX K HAYIHOU
paboTe, K y4acTHIO B pa3HOTO pojia OJIMMITHATaX U KOHKYpCax.

CTyneHT OKEH ONIYNIaTh 3aMHTEPECOBAHHOCTD MPENOJABATENS B JOCTH)KEHUN KOHEY-
HOTO pe3yNbTaTa: B MPUOOPETEHHUH OOYYAIONIMMICS MPOYHBIX 3HAHWM, YMEHHH U BIaJleHUS
HaKOIUICHHOHN MH(pOpMAaIMEH s peleHus 3a71a4 B Mpo(heCCUOHATBHOMN NeITeTbHOCTH.

6.1.1. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Bo3MosxHO npoBeieHNe 3aHATHI U aTTecTaluil B AUCTAaHIIMOHHOM (opMare ¢ IPUMEHEHHUEM CH-
cTeMbl aucTaHiroHHOro oOyuenusi ynuepcurera (CAO-LMS) Ha ocHOBe pa3paOoTaHHBIX Ka-
benpoit «MatemaTrkay dIEKTPOHHBIX 00pazoBaTeNbHBIX pecypcoB (DOP) (cm. m.4.4).
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[Topsimok mpoBeneHus padoOT B AUCTAHIIMOHHOM (hopMaTe yCTaHABIMBACTCS OTACIBHBIMU PACIIO-
PSDKEHUSIMH ITPOPEKTOpa MO y4eOHOU padoTe W/UiTH LEHTPOM y4eOHO-METOINYEeCKO paboThI.

6.2. MeToauyecKkue yKa3aHHus JJisl 00yYAOIIUXCS M0 OCBOEHUIO
TUCHUTLTHHBI

Pa3nes: 3j1eMeHTBI JTMHEITHON aaredpsbl

Martpuusl u onpeneaurtenu. I[Ipexnae Bcero, CTy€HT J0JKEH MOHATh, YTO MaTpULIA —
9TO Tabnuia yucen (mpuyeM 3Ta TabIua MOKET UMETh OJTMHAKOBOE YUCIIO CTPOK U CTOJIOIOB, a
MOJKET OBITh U IPSIMOYTOJIBHO ), @ OIIPEJIEIUTEIL- 3TO YUCIIO, 3alIUChIBAEMOE B BUE KBaIpaTHON
TaOJIULIBI, TO €CTh ONPEACTUTENN CYIIECTBYIOT TOJIBKO Y KBaJPATHBIX MATpPHIL.

Crenyer oOpaTuth 0c000€ BHUIMAHUE HA ONEPAIIUI0 YMHOKEHUS TIPSIMOYTOJIBHBIX MaTPHI]
U MOHSATH, KAKUM TOJy4YaeTcsl HOPSAA0K MaTpUllbl — pousBeneHus. OcOOEHHOCTh MaTpPUIl TAKKe
COCTOUT B TOM, YTO IPOU3BEJCHNUE MATPHI] HE IEPECTaHOBOYHO, TO ecTh AB # BA.Cnenyert 06s-
3aTebHO YOCIUTHCS B 3TOM, PEUIMB COOTBETCTBYIOIINE 33a4H.

BaxxupiM siBisieTcs moHATHE 0OpaTHOW MaTpuilbl. Hajo 3HaTh ycioBHe CyliecTBOBaHUS
00paTHOW MaTPHIIBI U AITOPUTM ee TocTpoeHus. [locne ee BEIUMCIIEHUS 1eIeco00pa3Ho J1enaTh
IIPOBEPKY IIPaBHJILHOCTH PEIICHHUS, BHIIOIHMB ONepaiuio yMHoxeHus A™1A = E (nomkHa 1oiy-
YUTHCS €AUHUYHAS MAaTPUILIA)

[Ipu u3ydenun onpenaenureneil Halo YeTKO YCBOUTh NOHATHS MUHOPA, alreOpanyeckoro
JIOTIOJIHEHHU S, 3HaTh MHOTOYHMCIICHHbIE CBOMCTBA orpeaenurens. s oCBOCHHs] TEXHUKU BbIYKC-
JICHUS OTpEeACTUTENeH 1ernecoo0pa3Ho, BEIOpAB MPOU3BOJILHBIA ONPEACIUTENb BBIIIE TPETHErO
MOPSAZIKA, PACKPBITH €0 Pa3NIWYHBIMU CIIOCOOAMU, IPUMEHSS Pa3JIOKEHHE U TI0 CTPOKaM U IO
cron6mam. OOparute BHUMaHHUE, KAKUE CTPOKH (CTOJIOIBI) TPEAIIOYTUTEIFHEE BBIOMPATH JIJISI pac-
KPBITHUS ONPEAETUTENS], YTOOB! YIPOCTUTH €ro BhluHciaeHne. Oco0eHHO 3 (HEKTUBHO BBIYUCICHUE
OTIPENICIIUTEIIS C TIOMOIIBIO AJIEMEHTAPHBIX MPe0OpPa30BaHNi, IPUBOIAIINX €T0 K TPEYTOJILHOMY
BU]TY.

[Ipu u3ydenuu perieHuil cucteM JTuHENHHbIX anredpanyeckux ypaBHeHuil (CJIAY) obpa-
TUTE BHUMAHHE, IPEXKJIE€ BCETO, HA TIOHATHE PELICHHS] CUCTEMBI M YCIOBUS CYIIECTBOBAHUS peLIe-
HUH B 3aBUCHMOCTH OT COOTHOLIEHHS MEKy PAaHI'OM MaTPHUIIbl, PAHTOM PacIIMPEHHONW MaTPUIIbI
CUCTEMBI M YUCIIOM HEU3BECTHBIX U ypaBHeHUN. OOpatuTe BHUMaHUE HA YCIOBUS MPUMEHEHUS
dopmyn Kpamepa u merona oOpatHoi MaTpullbl. BHMMaTenbHO pazdbepute mpUMeEphl pelieHus
IIPOM3BOJIBHBIX CUCTEM JIMHEHHBIX anredpandeckux ypaBHeHUI MeronoM ['aycca (BBeneHue Oa-
3MCHBIX M CBOOOJIHBIX NTEPEMEHHBIX ).

Pa3nesi: JDieMeHThI BEKTOPHOM aaredpnl

ITpu n3ydeHun naHHOW TeMbl OOpaTUTE BHUMAaHUE HA JIMHEHHbIE ONEparuy HaJ| BEKTO-
paMu, Ha IOHSTHUS IMHEWHON HE3aBUCUMOCTH U JIMHEHHOM 3aBUCUMOCTH BEKTOPOB, Ha yH/TaMEH-
TaJIbHOE MOHATHE Oa3rca BEKTOPHOIO MPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO 6a3Kca), Ha pasiio-
JKEHHEe BEKTopa 1o 6a3ucy.

3HaTh ONpeNEIeHNE, TEOMETPUUECKUE CBOMCTBA CKAJIIPHOIO, BEKTOPHOT'O U CMEUIAHHOIO
MIPOU3BEICHUS] BEKTOPOB, POPMYJIBI Ui UX BHIYMCICHUS B BEKTOPHOU U B KOOPJIMHATHOU (hopMme.
O0s13aTenbHO 3HATh U YMETh MTPOBEPSTH YCIOBUS OPTOrOHAIBHOCTH, KOJJTMHEAPHOCTH U KOMILIA-
HapHOCTH BEKTOPOB.

Pa3nesi: KOMIJIEKCHBIE YMCJIAa 1 MHOTOYJICHBI

B stom pasznene, npexe Bcero, HaJl0 MOHSTh, YTO KOMIUIEKCHOE YHCIIO SIBUJIOCH PACIIU-
pEHUEM MOHATHUS JeMCTBUTENBHBIX YHCEIl, 3HATh ONpe/eleHne U TpU (POPMBI 3aITUCH KOMILIEKC-
HOro yucia (anredpanyeckyro, TPUTOHOMETPUUECKYIO U IOKA3aTeNbHYIO0), TEOMETPUUYECKYIO HH-
TEpIpEeTALNI0 KOMIUIEKCHOTO YMCIIa ¥ B3aUMHO-0JHO3HaYHOE COOTBETCTBUE MEXK Y MHOXKECTBOM
KOMILIEKCHBIX YHUCENT 1 MHOYKECTBOM TOUYEK KOMIUIEKCHOM TUIOCKOCTH. 3HATh (hopmyiy Ditiepa.
KommiiekcHble yncia MOKHO M300pa)karh ¢ MOMOILBIO BEKTOPOB Ha KOMIUIEKCHOM IJIOCKOCTH.
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[TosTOMy omepariu CIOKEeHNS ¥ BBIYUTAHUS KOMITJIEKCHBIX YHCENI MOTYT OBITh CBE/ICHBI K OTepa-
IUSIM CJIOKEHHUS U BBIYMTAHHS COOTBETCTBYIOIINUX BEKTOPOB.

Hayo 3HaTh ¥ yMeTh BBITIOJHATH ONEpalliyl YMHOXKECHUS, JICTICHUS, BO3BEICHUS B ITOJIOKH-
TEJIBHYIO CTETEHb KOMILJICKCHBIX YHCEI, 3alICaHHBIX B TPUTOHOMETPHUECKON (opme, U3BJIeUe-
HUSI KOPHS N-0if CTENICHN W3 KOMIUIEKCHOTO YHCIIa.

Craenyer oOpaTUTh BHUMAaHUE HA TO, YTO MHOXKECTBO KOMILICKCHBIX YHCEIN SBISIETCS 3a-
MKHYTBIM, TO €CTh JIF00ast anreOpandeckas onepanus HaJl KOMIDIEKCHBIMU YUCIIaMU HE BBIBOJUT
3a mpeJesbl 001aCTH KOMITIEKCHBIX YHCEIL.

Hano 3HaTh pa3nuyHbie BUIBI PA3JI0KESHUSI MHOTOWICHA HA MHOYKHTENH IS CIy4aeB, KO-
I7ia cpeid KOpHEe MHOTOYIeHa MOTYT OBITh KpaTHbIE, KOMIUIEKCHbBIE KOPHU. DTH CBEICHUS Oy IyT
UCTIONIb30BAThCS, HANPUMEpP, B MHTETPATHHOM HCYUCICHHU IPU BBIYUCICHUU HHTETPAJIOB OT
JIpOOHO-pallMOHATBHBIX (DYHKIMHA, TPU PELICHUU JIMHEHHBIX OJHOPOIHBIX AH(QepeHInaIbHbIX
YpaBHEHUI N-TO MOPSAKA C MOCTOSHHBIMH KO3 QUIIEHTaMHU.

Paznen: AnanuTnyeckasi reoMeTpusi

[Ipu n3yueHnn aHATUTUYECKO TEOMETPHH CIIEIyeT, IPEeX/Ie BCETO, MOHATH, YTO €€ 3a/1aueil  sB-
JSIeTCSL U3YyYCHNE TEOMETPUIECKUX O0BEKTOB MPH TOMOIIY aHATUTHYECKUX METOJIOB anreOpsl U
MaTeMaTH4eCKOro aHan3a. B 0CHOBe Takoro 1moaxona JeKUT METO/] KOOPIMHAT, BIICPBBIC CUCTE-
MaTH4yecku npuMeHeHHbli P. Jlekaprom. OcHOBHBIE TIOHSATHS T€OMETPHUH (TOYKA, TpsMasi, TIOC-
KOCTB) SIBJISIFOTCSI HEOIIPEACTSIEMBbIMH, U JUIS X OIMHMCAHMS MPUMEHSIETCS aKCHOMaTUYeCKUi Me-
TO/I, TO3BOJISIOIINI YCTAHOBUTH B3aMMHO OJJTHO3HAYHOE COOTBETCTBUE MEXKy MHOKECTBOM TOUEK
IpSMON ¥ MHOYKECTBOM JICHCTBUTEIBHBIX YHCEI M, TAKUM 00pa3oM, BBECTH CHCTEMY KOOPJIMHAT.
Hazo geTko ycBOUTH pa3zinuyHbie GOPMBI YpaBHEHUH MPSMON U IUIOCKOCTH YMETh MEPEXOAUTH OT
onHO# (opmbl K apyroi. CienyeT OCMBICIUTh M YCHEUIHO MPUMEHSTh PEIICHHs KIaCCHYECKUX
3a/a4 aHAJTUTUYECKOH T€OMETPUH O B3aMMHOM DPACIHOJIOXKEHHU TPSAMBIX U IJIOCKOCTEH, YMETh
OIIPEIETIAT YIIIbl K PACCTOSHHUS MEXIy Pa3IHYHBIMHA T'€OMETPHUECKIMHU O0BEKTaMHU.

OTMeTuM B 3aKIIIOYEHHUE, YTO YCIICUTHOE M3YYEeHUE TUCIMIUIMHBI « JInneitHas anreOpay,
nproOpeTeHne He0OX0IUMBIX KOMIETEHINH, YMEHHH 1 HaBBIKOB BJIQJICHUSI MAaTEMaTUYECKUM arl-
napaToM TpeOyeT OT CTYJIEHTOB OOJIBIIION CaMOCTOSITEIbHON paboTel. OOpaTUTE BHUMAHUE, YTO
KOJINYECTBO YacOB, OTBOAMMBIX HAa CAMOCTOSITENIbHYIO PabOTy B COOTBETCTBHH C YUYE€OHBIM ILIa-
HOM, OOJIBIIIE YHCIIa YacOB, OTBOJMMBIX Ha BCE BUBI AyIUTOPHBIX 3aHATHI.

7. ®OH/1 OLIEHOYHBIX CPEACTB

@DOHJ1 OLIEHOYHBIX CPEACTB IpenacTaBieH B [Ipunoxkenun 2 k paboueil mporpaMme U BKJIIOYAET
paszensl:

1. Metoabl KOHTPOJIA U OLIEHUBAHUS PE3YIbTAaTOB 00YUYEHHUS

2 [llkana ¥ KpUTEPUU OLIEHUBAHUS PE3YIbTATOB 00yUEHUS

3. OneHouHbIE CPEACTBA

3.1. Texymuii KOHTPOJIb

3.2. [IpoMexxyTouHas aTTecTaus
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TemaTu4eckunil IJIaH COlEPKAHUA TUCUUILINHBI «/IMHelHas anredpay» M0 HANPABJIEHUIO MOATOTOBKH
18.03.02 DHepro- u pecypcocdeperamounue nNnpouecchbl B XUMHYeCKO TeXHOJIOTHH, HepTeXMMUN U OMOTEXHOJIOT UM

Hpunoscenue 1

Ipopniab: «KoMnboTEpHOE MOIETMPOBAHUE IHEPIO- U PecypcocOeperalux TeXHOJIOTuid 1 MPOU3BOACTBY (0aka-

JIaBP)
®opMa 00y4eHUs — OUHAS
Tox mpuema 2025/2025
Buabi yueOHoli padorsl,
BKJIIOYASI CAMOCTOATEIbHYIO Buabl caMOCTOSATEILHON PadoOThI DopmbI
o = o aTTecTa-
3 a00Ty CTYJI€EHTOB CTYAEHTOB
Pa3nen § E{ p y crya ’ ya 000
8 E U TPYJI0€MKOCTh B Yacax
n/n KC
J | II/C | Jlag | CPC P K.P. | K.IIL. | PI'P | Pedepar | K/p | O | 3
IlepBblii cemecTp
Pa3znen 1. DiaeMeHTHI JINHEHHOI aJ1-
1.1 | re6psl MaTpuiibl, 1eHCTBUS HAJ MaTPH- 1 3 2 2 3
LIAMHU.
OnpeaenuTend, WX CBONCTBA M BBIYKCIIC-
HUe. MarpuuHasi 3aluch CHCTEMbI JIMHEH-
10 | HBIX YpaBHEHUH. 1 4 2 3 *
' Boiiaua 3aganmnii PI'P Ne 1 mo JuHeliHoii
ajareope.
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1.3

OOGparHas MaTpulia U ee Bbluucienue. Mar-
pUYHAs 3allUCh CHCTEMbI JTHHEHHBIX ypaB-
HEHHIA.

14

CucTeMbl TUHEHHBIX aareOpanvdecKux
ypaBHEHUH, OCHOBHBIC MTOHATHUS U OTIPEJIC-
JeHus. Pemenne cucteM JTMHEHMHBIX ypaB-
HeHul MmetogoM Kpamepa, MeTogom oOpart-
HOW MaTPHUIIbI

1.5

Pemenne cucreM NTMHENHBIX YPAaBHEHUN
meronoM ['aycca. Panr matpuiel. Teo-
pema Kponekepa — Kanesnu.

1.6

Merton 'aycca B TpOU3BOJIBHBIX CUCTEMAX
JUHENHBIX ypaBHeHUN. OTHOPOIHbBIE CH-
CTEMBbI JJMHEUHBIX YPAaBHCHUM.
CamocrosiTeibHas padora Nel B ayauro-
PHMH 10 JINHEIHOH anredpe

1.7

Pa3nea 2. Bextopsl. JIuHeliHble onepanuu
HaJl BEKTOpamH, UX CBOWCTBa. JIMHElHbIE
KOMOWHAIUU BEKTOpPOB. JIMHEHHO HE3aBH-
CHMbIE M JIMHEHHO 3aBHCUMBIC CHCTEMEI
BEKTOPOB.

Bobigaua 3aganuii PI'P Ne2 o BekTOpHOI
ajareope.

1.8

IToustue Oa3mca. KOOpI[I/IHaTLI BCKTOpa.
KOJ'IJ'II/IHeapHOCTI), OpTOroOHAJIbHOCTb U KOM-
IJIAaHApPpHOCTb BEKTOPOB.

10

1.9

CKaJ'ISIpHOC IMPOU3BCACHUC BCKTOPOB U €TO
CBOICTBA. BeKTopHOC MMPOU3BCACHUC IBYX
BCKTOPOB, €ro CBOICTBa.

11
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1.10

CwmenanHOe MTPOU3BENICHNE TPEX BEKTOPOB
M €ro cBoicTBa. Brlunciienue oonema ma-
pauienenumnena. YcloBUE KOJUIMHEAPHO-
CTH, OPTOTOHAJILHOCTH ¥ KOMILJIAHAPHOCTH
BEeKTOpoB. OpTOHOPMHPOBAaHHBIA OasmcC.
Bprunciienre CKaaspHOTO, BEKTOPHOTO H
CMEIIaHHOTO MPOU3BEICHUIN BEKTOPOB, 3a-
JAHHBIX KOOpAMHATAMH B OPTOHOPMHPO-
BaHHOM Oa3mce.

CamocrosiTesibHast pabora Ne 2 B aynuro-
PHMH 110 BEKTOPHOH ajredpe

12

1.11

Jlunelinple mpocTpaHcTBa. PasMepHOCTh U
0a3uc JIMHEHHOr0 MPOCTPaHCTBA.

Marpuma nepexona ot Oa3uca K 0Oasucy
npeoOpa3oBaHWe KOOPAWHAT BEKTOpa MpHU
nu3MeHeHnu 6azuca. COOCTBEHHBIC BEKTOPBI
n CO6CTB€HHI)I€ 3HAYCHUS JTUHEHHOTO OIle-
paropa.

13

1.12

Pa3nen 3. KommiekcHble YMcJIa 1 MHOTO-
yjaeHbl MHOXKECTBO KOMIUIEKCHEIX YHCEIL.
@®opMbI 3aMCH KOMIUIEKCHBIX yuceln. Orne-
paHI/II/I Haad KOMIINICKCHBIMU YUCIIaMU. Pa3-
JIO’KEHHE MHOrOYICHA HAa MHOXKHTEIU OC-
HOBHasl TeOpeMa ajreopsl

14

1.13

Pa3nes 4. AHanmTn4yeckasi reoMeTpus
Cuctembl KoopauHaT. Pa3nudHbie THIIBI
YpaBHEHUH MJIOCKOCTH

Boiiaua 3aganuii PI'P Ne3 mo amaauTu-
YeCKOil reoMeTpuH

15

1.14

PasnuuHble THIIBI ypaBHEHUN HpPsAMOM Ha
IIJIOCKOCTH U B IIPOCTPAHCTBE

16

16




1.15

B3anMHoOe pacrniosioxenue npsMbIx Ha I1J10C-
KOCTH U B IIPOCTpaHCTBE. Brruncinenue pac-
CTOSIHUM MEXKIy ABYMS TOYKAMM, TOUKOU U
npsiMOl.. B3aummHoOe pacmnosokeHue Iioc-
KOCTeH. BpluncieHue pacCTOSHUM MEXIy
TOYKOH U TNIOCKOCTBIO

CamocrosiTesibHas padora Ne 3 B ayauro-
PHMH 110 AHAJIUTHYECKON reOMeTpHH

17

1.16

KpuBbie BTOpOro nopsiika Mx reoMerpuye-
CKME CBOWMCTBA. YPAaBHEHHS JJUIMIICA, THU-
nepOosibl, mapabonsr OOmIee ypaBHEHHE
KpuBOM BTOpOoro mnopsaka. IlpuBenenue
KpUBBIX BTOPOIrO MOpsAJIKAa K KaHOHHUYE-
ckomy Buny. I[loBepxHocTH BTOpOro Imno-
psIKa

18

dopMa aTTecTaluu

21

Bcero yacoB nmo qucuuniinge

16

32

60

PI'P

caM

pao.
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Ilpunoscenue 2

®OH/I OHEHOYHbBIX CPEJICTB
MO JUCHUILIMHE

«/InneiiHas ajaredopa»

Hamnpasnenue noarorosku: 18.03.02 «29Hepro- u pecypcocOeperaromme nporecchl B XuMu4e-
CKOM TE€XHOJIO-THH, HE(PTEXUMUU 1 OHOTEXHOIOTHH.

[Tpodwmie: «KoMIbIOTEpHOE MOJEIMPOBAHUE DHEPro- U PECypcocOEpPEraronIinx TEXHOJIOTHH U
MIPOU3BOJICTB.

Kadenpa: «Maremaruka.

1.MeToabl KOHTPOJISI U OLIEHHBAHUS Pe3yJIbTATOB 00yUeHH S

J1J1s KOHTPOJIS YCIIEBAaEMOCTH U Ka4eCTBa OCBOCHMSI TUCIUIUIMHBI HACTOSIIEH TIporpam-
MO MPEAYCMOTPEHBI CIIETYIOIINE BUIBI KOHTPOJIS:
- KOHTPOJIb TeKYIIEeH ycrieBaeMOCTH (TEKYIIHI KOHTPOIIB);
- IPOMEXYTOYHAS aTTecTalus (IK3aMeH).

2.11IkaJia M1 KPUTEPUHU OLCHUBAHUSA Pe3yJIbTATOB 00y4YeHHs
dopma NPoMeKYTOYHOI aTTeCTANMHU: IK3aMeH

IIpomerxyTouHas arTecTanus oOydaromuxcs B popMe 3K3aMeHa IPOBOJUTCS IO pe3yJib-
TaTaM BBINOJHEHUS BCEX BUJIOB yUEOHON pabOThI, IPEIYCMOTPEHHBIX YU€OHBIM IIJIAHOM I10 J1aH-
HOM JMCLUIUIMHE, IIPYU TOM YYUTBIBAIOTCS PE3YyJIbTaThl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B Te-
yeHue cemectpa. OleHKa CTENEeHH TOCTHKEHUS 00y4aroIUMUCS IIJIaHUPYEMBIX PE3YJIbTaTOB 00Y-
YEHUS N0 JUCLUIUIMHE ITPOBOJUTCS MPENOIAaBATENIEM, BEAYIIUM 3aHATHS 110 TUCIUILUINHE METO-
JIOM DKCIIEpTHOM O1leHKHU. [10 nToram npoMeKyTO4HOM aTTeCTaluu 10 JUCLUIIIIMHE BBICTABIISAETCS
OILICHKA «OTIUYHOY, «XOPOLIOY, «YAOBIETBOPUTEIBLHO» NN «HEYIOBIETBOPUTEIBLHOM.

Ixana oueHuBaAHUA Onucanue

BoinonHeHsl Bce o0si3aTeslbHbIE YCJI0BUSI NMOATOTOBKH CTY-
JAEHTa K IPOMeKYTOYHOM aTTeCTAlMM,IIPEyCMOTPEHHbIE IIPO-
rpaMMoil AucuMIUIMHBL. CTYIEHT JEMOHCTPUPYET COOTBETCTBHE
3HaHUI, yMEHUH, HABBIKOB IOKA3aTeNIsIM, IPUBEACHHBIM B Ta0-
OtinyHO JMLAX, ONEepUpPYeT NPHOOPETEHHbIMU 3HAHUSMH, YMEHHIMH,
HaBBIKAMH, PUMEHSAET UX B CUTYAI[USIX MOBBIIIEHHON CIIOKHO-
ctu. IIpm >TOM MoOryr OBITH JOMYIIEHBl HE3HAYUTEIbHBIC
OLIMOKHM, HETOYHOCTH, 3aTPyIHEHHs NpPU MEepeHOoce 3HAHUM U
YMEHMI Ha HOBBIE, HECTAHJAPTHBIE 3a/1a4H.

BhInosnHeHbl Bee 00s13aTeJbHbIE YCJIOBHS TOATOTOBKHM CTY-
Xopouo JIEHTA K MPOMEKYTOYHOM aTTeCTAIMM,IPETYCMOTPEHHBIE ITPO-
rpamMmoii aucuuruiHbL. CTyIEHT JEMOHCTPUPYET COOTBETCTBHE
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3HaHUW, YMEHHH, HaBBIKOB MOKA3aTeNsIM, IPUBEJACHHBIM B Ta0-
JTUIAX, ONEpUpyeT MPUOOPETEHHBIMH 3HAHUSMHU, YMEHHSIMH,
HaBbIKaMu. B To e BpeMsi pu OTBETE I0MYCKAET HECYIIECTBEH-
HbI€ MOTPEIIHOCTH, 33Jaul pellaeT C HeJOoYeTaMH, HE BIIHSIO-
MU Ha OOIITUI X0 pelIeHUS.

Y 10BIIETBOPUTEIILHO

BeinonHensl Bce o0si3aTelibHbIE YCJOBHSA IOATOTOBKH CTY-
AEHTA K MPOMEKYTOYHOM aTTeCTalMu,IPEyCMOTPEHHBIE IIPO-
rpaMMoil aucuumIuHbl. CTYAEHT A1EMOHCTPUPYET COOTBETCTBUE
3HAHWW, YMEHUN, HAaBbIKOB IOKA3aTeJNIIM, [IPUBEJAECHHBIM B Ta0-
JAMLax, ONEepUpyeT HPUOOPETEHHBIMM 3HAHUSMH, YMEHUIMH,
HaBblkaMu. Ho noka3piBaeT HernmyOoKue 3HaHMs, IPU OTBETE HE
JIOITyCKAeT TPyOBIX OMHMOOK MM MMPOTHBOPEUUil, OAHAKO B (Op-
MYJIMPOBAaHHM OTBETA OTCYTCTBYET JIOJIKHAs CBSI3b MEXKJY aHa-
JIU30M, apryMEHTAlMEeN W BBIBOJAMH, B PEUICHUM 3a1ad MOTYT
COJZIepKATHCS TpyOBIe OMMOKH. J{J1s TOTy4eHus TPaBUIBHOTO OT-
BeTa TPEOYIOTCSl YTOUHSIOLIME BOIPOCHI.

Hey,I[OBJ'IeTBOpI/ITGJ'IBHO

He BoimosniHeHbl 00s13aTe/ibHbIE YCJIOBHSI TMOATOTOBKH CTY-
JeHTa K NPOMEXKYTOYHOH aTTecTalluH, TPEIyCMOTPEHHbIC
nporpaMmoil mucrumiuael, MUJIN cTyaeHT neMoHCTpUpyeT He-
MOJIHOE COOTBETCTBHE 3HAHMI, YMEHUI, HABBIKOB MPUBEICHHBIM
B Ta0JMIIaX, IOMYCKAIOTCS 3HAYUTENbHBIE OIINOKH, IPOSIBIISIETCS
OTCYTCTBHUE 3HAHUW, YMEHUH, HABBIKOB IO DAY IMOKa3aTeseH,
CTYJIEHT MCHBITHIBAET 3HAYUTENbHBIE 3aTPYIHEHUS MIPU ONEPH-
POBaHUY 3HAHUSIMA U YMEHUSMH.

3. OuneHo4YHbIE CPeACTBA

/o

HaumenoBaunue
OLIEHOYHOTO CpelI-
CTBa

[Ipencrasnenue oue-
HOYHOTO CPEJCTBA B
DOC

Kpatkas xapakrepucTuka OleHOYHOTO
CpeacTBa

KonTponbHas (ca-
MOCTOSITEJIbHAS)
pabora

(KP)

Cpe,[[CTBO IIPOBCPKU y'MeHI/Iﬁ MNPUMCHATH KOHTpOJIBHLIC 3ajaa-

MMOJIYUYCHHBIC 3HAHUA JJId PCIICHUA 3aaa4
OIMPECACIICHHOI'0 THUIIA IO TEMC WM pas-

neny

Hus (mpumep)

PacuerHo-rpadu-
yeckas pabora

(PT'P)

CpencTtBo mpoOBEPKH YMEHMM NPUMEHATH
IIOJIyYE€HHBIE 3HaHMs 110 3apaHee OIpee-
JIEHHOW METOJIMKE Ul pelleHus 3ajaad
WIK 33J]aHUd TI0 MOAYNIO WU JAHUCLHU-
IUTMHE B LIEJOM.

Kommnexr 3amanuit
JUISL BBITIOJTHEHMS pac-
YeTHO-TpapuuecKon
paboTsl
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CpencTBo KOHTPOJIS, OpraHM30BaHHOE Kak
crienanbHas Oecesia elarornyeckoro pa-

VYcerHblii onpocco- | O0THHKA ¢ 00yuaromuMcs Ha TEMBI, CBS- Bomnpocsl 1o
3 OecenoBaHue, 3aHHbIC C U3Y4aeMO TUCIIMIUIMHOMN, ¥ pac- | TeMam/pa3zaenaM Juc-
(YO) CUMTAHHOE Ha BBIICHEHHE 00beMa 3HaHHUM UTUIMHBI

o0yJaromerocsi Mo ONpeICICHHOMY pPa3-
Jieny, TeMe, IpoOemMe U T.11.

Cucrema cTaHJapTH3UPOBAHHBIX 33/1aHH,
Tect HO3BOJISIOMIAs aBTOMaTHU3UPO-

(T) BaTh MPOLENYPY M3MEPEHUS YPOBHS 3Ha-
HUI 1 YMEHUI00YYaromerocs.

BapuanTt Tecra

5 | Dx3amenanuonubie | CpecTBO TMPOBEPKUM 3HAHUW, YMEHUH, | DK3aMEHaIlMOHHBIE
OMIIeTHI HABBIKOB. MOKET BKJIIOUATh KOMIUIEKC T€O- | OUJIETHI.
PETHUYECKUX BOIPOCOB, 3ajad, IpaKTHue-

(Ob) ,
CKHUX 3aJaHHU.

3.1.Texkymuii KOHTPOJIb

OneHouHbIE CpeCTBA TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH BKJIIOYAIOT KOHTPOJIbHBIE BO-
IpOCHl U 337aHusl B (popMe OIIaHKOBOI'O TECTUPOBAHUS ISl KOHTPOJISL OCBOCHUSI O0yUaIOIUMHUCS
pa3nenoB AUCLUILUIMHBL, Tpuem PI'P.

Conep:xanue pacueTHO-TpauIecKoil padboThl.

PacuetHo-rpadguyeckas padora Nel nmo JimHeiiHoi aaredpe.

Kpatkoe copepxanue pacueTHO-rpaduueckoit paboTh:

Marpuus! 1 onpeaenuTeny. Pemenre cucteM JTMHEHHBIX anredpanyeckux ypaBHEHUH MeTo1aMu
["aycca, Kpamepa u oOpaTHO# MaTpHUIIbL.

PacuerHo-rpadguyeckas padora Ne2 mo BeKTOpHOIi aaredpe.

Kpartkoe copeprkanue pacueTHO-Tpapuueckoit paboThI:

BexTopsl, nelictBust Hag BekTopamu. CkansipHOE, BEKTOPHOE, CMEIIAHHOE MTPOU3BEACHUS BEKTO-
pOB.

PacuerHo-rpaduueckas padora Ne3 no aHaTUTHYECKOH reOMeTPHUH.

Kpatkoe copeprkanue pacueTHO-Tpauieckoit paboThI:

PaznuuHble BUABI ypaBHEHUH MPsIMOM U IIIOCKOCTH. B3anuMHOe pacnosoxkeHne IpsMbIX Ha MI0C-
KOCTH, TJIOCKOCTEN B MPOCTPAHCTBE.

KoMmmiaekT 3apanuit

AJIS1 BBINIOJIHEHHS pacdyeTHO-Tpadguyeckux padort (PI'P)
Mo AucuuIuinHe «J/Iuneiinas anaredpa»

PI'P Nel, yacts 1

-1 1 0 2 0 2
3amanue Nel. Jlampr matpuiet A=| 1 3 2 |u B=(0 -3 3
4 0 -3 1 1 -1

Beimonuuts aeiicrusi: A% + 8BT.
3ananue No2. [Ipo1oKuTh TaHHOE MATPUYHOE PABEHCTBO

U IPOBCPUTH €I0 AJId MaTpUI] AuBwn3 NEepBOTO  3aJlaHUs.
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3amanue No3. BeIUucauTh onpenenuTeb AByMsI CIIOCO0aMu: Pa3IoKeHHUEM I10 TIEPBOI CTPOKE U
pa3JI0KEHUEM I10 IIEPBOMY CTOJIOLY.

1 0 -1 2
0 2 1 -1
11 -1 1/
11 -2 1

3ananue Ne4. /{nst naHHON MaTpULbl HATH 00paTHYIO0 MaTpully. CrenaTbh MPOBEPKY.

1 0 2
< 1 1 0).
-1 2 3

3aganue NoS. Pemnth matpuunoe ypaBuenne AXB = C (naittu X). CrenaTh IpOBEpKY.

1= D= o= Y

3ananue Ne6. HaiiTu panr MaTpuisl.

1 -1 2 3 7
0 5 4 3 1
2 3 8 9 15
3 -8 2 6 20

PI'P Nel, 3aganHus 1m0 pelIeHHMIO CHCTEM JMHEHHBIX aJiredpanyecKux ypaBHeHUl

3apanue Nel. Pemnts cucremy Mmeronom Kpamepa. CnenaTh mpoBepKy.

X1 +4x, —x3 = —2
{le + 2x2 + 3X3 = 7
3x1 +6x, —2x3 =1
3ananue Ne2. Pemuth cucremy u3 Nel MeTooM oOpaTHOM MaTpUIbL.
3amanue Ne3. Pemuts cucremy u3 Nel merogom ["aycca.

3apanue Ne4. Peruts HeogHOPOAHYIO cucTeMy MeroioM ["aycca. Haiitu ob1ee pemenue u
YAaCTHOE pELICHHUE.

Xy + Xy +2x3+3x4 =5
{Bxl +2xy —4x3 —2x, =1
5x1 + 4‘X2 + 4‘X4 =11
3amanne NoS. Pemuth otHOpOHYIO cucTeMy MeTosioM ['aycca. Haiitu obmee pemenne u OCP.

2xq1 +6x, —9x3 —9x, =0
4x; —5x3+x, =0

3x1 +3x, —7x3 —4x, =0’

Xy —3x, +2x3+5x, =0

PI'P Nel, yacth 2

3amanne Nel. ITokazaTk, 94TO BEKTOpHI 1M1, 11, p 00pa3yroT Oa3uc B MPOCTPAHCTBE U PA3JIOKHUTH
BEKTOp @ mo atomy basucy: m = (1,—1,2),n = (2,0,3),p = (—2,—1,1),a = (5,—4,13).

3ananne No2. J[aHbI BEKTOpHI M U . BBISICHUTH — KOJJTMHEAPHBI JTX BEKTOPHI @ | b.
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m = (28,-8,8),n = (=21,6,—6),a = 2m + i, b = 2n — 1.

Bamanue Ne3. Haiitu |a|, eciu || = 6vV2, |i| = 2, (ﬁl, n) = 135°,a = 61 —m.

3ananue Ne4. Jlan AABC. Haiitu 4B, ecnm A(1;—1;2),B(3;3;2),C(7;1; 2).
3amanue NoS. TIpu kakux "x* BEKTOPHl G M b HepHeHUKYISAPHBI?

a=(x;1;—-4),b = (x —3;12;x).

3amanmne No6. HaiiTy miomans mapauienorpaMMa, OCTPOSHHOTO Ha BEKTOpax a u b.
) ) - ) _ /[
a=2m-5n,b=m+n,|m|=12,|n| =3,({mn :E'

3ananue No7. Haiitu tromanps tpeyroiasauka ABC, ecniu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).
3ananue Ne8. JlaHbl BEKTOpPHI 4, b, ¢. BelsAcHUTE — KOMILJIAaHAPHBI JIM BEKTOPBL. ECiin BEKTOPHI HE
KOMIITaHAPHEI, TO HAWTH 00beM MapalieNenue/a, TOCTPOSHHOTo Ha BeKTopax d, b, ¢ 1 ompe-
JEIUTh — KaKyI0 TPOMKY OHU 00pa3yloT.

a(1;—1;5),b(2;4;-2),¢(3;0; 1).

3amanue Ne9. Jns muHeiHOTOo orieparopa A 3amaHbl 00pa3bl 0a3UCHBIX AIIEMEHTOB Aé;, Aé,, Aés.
3anmcars MaTpuUIly onieparopa A B Oasuce €4, €,, €3 U HAlTH 00pa3

JJIEMEHTa X.
Aél = 7é1 + 3é2 - 2é3,Aé2 = é1 - éz + 4‘é3,Aé3 = 2é1 + 2é2 + 38_3,
X = Zél - 4é2 + é3.

3ananue Nel0. Haiitu coOcTBEHHbIE 3HAU€HUSI U COOCTBEHHBIE BEKTOPHI INHEHHOTO OIepaTopa,

. -4 1
3aJJaHHOTO B HEKOTOPOM 0azuce marpuuei A = ( 7 2) .
PI'P Ne 1, yactp 3

3amanue Nel. Ipsmas [; mpoxomut dyepe3 Touky A mapamienbHO BekTopy g. [Ipsmas [, mpo-
XOIUT Yepe3 TOUKY B nmepneHIuKyIsipHO BEKTOpy 7. HailT TouKy nepecedeHus npsIMbIX U Yol
mexay aumu, ecn - A(3;5),q(1; 3), B(0;5), n(—3; 4).

3ananue No2. Jlana npsimast [;. [Ipsimast [, mpoxomut yepe3 Touku A u B. Haiitu paccrostaue ot
TOYKH TIepeCeUeHHs MPSIMBIX [ 1 1, 10 TpsaMoii 5.

Ly {x = 3073 4(4;0),B(7;3), 1s:9x — 12y + 2 = 0.

y =3t +4,

3amanue Ne3. Haiitu paccTostHue OT TOUkn M, 110 TUIOCKOCTH &, IPOXOJAIIEH Yepe3 TOUuKy A
NepIEHANKYIAPHO BeKTOpY 1, ecimu M,y (0; 1; 7), A(2; -1; 4), n(6; 22; -3).

3ananne No4. HaiiTu yroi MexXIy IIIOCKOCTBIO @ M TUIOCKOCTBIO [3, TPOXOISIIEH Yepe3 TOUKH
A BuC,ecrm a:5x+y+4z—28=0,A(5;2;5),B(3;7;0),C(—4; —-3;—1).

3ananue NoS. 3amucaTh KAHOHMYECKHE YpaBHEHUS MPSIMOiL, 3aJaHHOM 0OIIUMH YpaBHECHHUSIMU.
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{x+2y—92z—-10 = 0;
3amanue No6. Haiit TOUuKy nmepeceueHus npsMor | M TNIOCKOCTH @ | YTOJl MEXAy HUMH.

l_x+2_y_z—1

3 4 -2

;aix+2y—3z—12=0.

3ananue No7. Ilpsmas [; mpoxoaut uepe3 Touku A u B. Ilpsmas [, mpoxoaut yepe3 TOUKY
M nepneHAMKYISpHO IUIOCKOCTH . Haiitu yrom mexxay npsMeiMu [y u [,1 BBIACHUTB — JIeXKaT
J¥ OHH B OJTHOU TNIOCKOCTH WJIM CKPELUBAIOTCA.

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

3ananue No8. Jlns naHHOW KpHBOH yKa3aTh (POKYCHI, KCIIEHTPUCUTET, AUPEKTpUCHL. [locTpo-
UTh KPUBYIO, U300pa3uTh (HOKYCHI, TUPEKTPUCHL.

3ananue No9. Ilpuectu ypaBHeHue kpusoii 9x? — 25y2 — 18x + 200y — 616 = 0 k KaHOHHU-
YeCKOMY BUAY U MIOCTPOUTH KPUBYIO.

KonTposabHble 3agannst (mpuMepbl)

Bapmuanr.

. F(A)
1. HaliTh 3Ha4eHus MaTpUYHOTO MHOTOWJIEHA

f(x)=-x>+2x? —x+3,A=(_1 Oj
3 2

2. HaiiTu panr MaTpuIibl IpUBEIEHUEM K CTYIIEHYaTOMY BUY

3. BeuucauTh onpenenuTenb NpUBEIEHUEM K CTYIIEHYaTOMY BUY
4. Haiitu maTpuny, oOpaTHyto AaHHOM (a). PemuTts MmaTpuuHoe ypaBHeHue (0)

1 2 1
3 -5 3 ( 1 —2]@( _ (—2 3 5 J
() 2 7 -1 (6) -3 4 3 -1 0

5. PemuTh cucteMy ypaBHEHHUH. YKa3aTh 001ee U OJJHO YaCTHOE pelieHue (a).

Pemmuth cucteMy ¢ moMoIp0 oOpaTHOi MaTpuilsl U o popmynam Kpamepa (0)

4X, +9X, —5%X; —8X, =5 X, +2X,+ X, =5

3X, + 77X, —2X, —4X, =4 3X, —5X, +3X;, =—7
(a) 2X, + 5%, + X, +3X, =3 ©6) 2X + 7%, —X; =13
Bapuant
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: acIucaTh Pa3iloKEHUE BEKTOpa * 10 BEKTOpaM
1 P X p.q,r

HoN

x={5-12,1} p=1{,-3,0} q={1-11 r={0,-12}

2. KomnuHeapHsbl I BEKTOPbI Pydr

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

i)

3. Jlana mupammuia ¢ BEpIUIMHAMHU B TOYKAX ARAA, .
A(-2,4,8) A(4,-12) A(-8710) A(-34,-2)
Haiitu:

a) yroi Mexay pedpamu AA, , AA,

0) 00beM ITUPAMHUIBI
B) JUTMHY BBICOTHI ONYIIEHHOW HA TPaHb AAA,
') HAWTH JJTUHY MEUaHbI, TPOBEACHHYIO U3 BEPIIUHBI Ak peopy Aohs

4. BRIUHCINUTE mjomazab rnapajuiejiorpamma, IoCTpOCHHOI'O Ha BEKTOpax ay ba _ YroJj Mexay

BCKTOpaMu P u g

i-25+G b-p-3  [l-2 -2 @7

NG

Bapuanr

(MleMs):

1. HaiiTu paccTossHHE OT TOUKH  ° 1O IJIOCKOCTH

M, (-9;10;2) M, (0;7;,-4) M, (48,-1) M,(-2,13)

X+y+z-2=0

.. {x—y—32+6:0
2. Beimucarh KAHOHMYECKOE YPaBHEHUE MTPSMON:

X-2 y-3 z+1

3. HaiiTi To4Ky repecedeHust MpsMOii U TIOCKOCTH: 1 1 —4 y Xty+ 22-9=0 .
4. Haiitm TOuYKy P CHMMETPHYHYIO TOYKE I OTHOCHTETHHO MHPAMOi I P (0; -4 3) u
x-1 'y z
1 -1 1
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5. Hammcars ypaBHEHHME IUIOCKOCTH & MPOXOMASIICH dYepe3 TOYKY M, U TEPHEHIUKYIIPHO
(MM,). M;(3;2,0) M,(4L5) M,(2-14)

NpAMOit : , , .

6. HaiiTi KocuHyc yrina Mexy miockoctsimu %1 u %2

o, :3X—y+3=0 ,:x-2y+5z-10=0

BapuanT 3a1aHuii IPOMeKYTOYHOI0 TeCTa

-8 2 -6 -3 -13

1.1. HaifTu panr maTpuibl IPUBEICHUEM K CTYIIEHYaTOMY BUAY 1 =s B 5 W

[1 —2j _(—2 3 5)
1.2. Pemuts MaTpuuHoOe ypasHenue \ o 4 3 1.0

X +2X, +%X; =5
3%, —5X, +3%, =7

1.3. Pemuts cucremy no gopmynam Kpamepa 2%+ 7%, — %, =13

2.1. Hanmcatsb pasnosxenue Bektopa X 1o Bektopam P47 X= {5’ _12’1} : = {1’ -3 0} ,

q=1{1-11 r={0,-12}

2.2. BeruucinTs IJIomaapb rnapajuieiiorpamma, OCTpOCHHOI'O Ha BEKTOpax ay ba yroJi

MEXIy BEKTOpPaMH Pud

T
i-2p+d b-p-3, A2 -2 *7%

2.3. Jlana nupamua ¢ BepIIMHAMHU B TOYKAX A1A2A3A4. A(6.1,3) , A2(6’_2’_3), A(2,2,0) ,
A,(-5,1,0)

Haiitn nnuHy MeanaHbl, MPOBEICHHYIO U3 BEPIIUHBI Ak pedpy Aoy

X-2 y-3 z+1

3.1. Haiitu TouKy nepeceyeHus npsMoii U IIOCKoCTH: 1 1 4 oy XTY+22-9=0
. . P(0;-1,3
3.2. Haiitu TOYKy P CHMMETPHUYHYK0 Touke P  OTHOCHTENbHO mpsMOH | ( )
x1_ y_z
1 11

. M
3.3. Hanmcare ypaBHeHHE IUIOCKOCTH & mpoxopsimielt 4epe3 TOYKY — ° U HEepIeHIUKYISPHO

PSIMOiA (MlMZ): MO(B:Z;O), M1(4;1:5)’ M2(2;—1;4)_
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X2 +4y* —

4.1. Jlana KprBasi BTOPOTO MOPAIKA 12x+16y+16=0 11onyunrs xanonnueckoe ypashe-

HUE KPUBOU U TIOCTPOUTH .€€
’ ! ’
e ,e,,e

€,6,,

4.2. CocTaBUTh MaTpUIly TIepexoja oT Oa3uca ® K Gasucy

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

, €CIIH

Kpurepun onenkn:

- OLIEHKA «3a4TEHO» BBICTABJISIETCS CTYJIEHTY, €CJIM OH PEryJIIpHO B TEUEHUE CEMECTpPa MpeACTaB-
JISUT pelIeHUs 3a/1a4, BBIMOJIHWII MTOJIHOCTBIO BCE 3aJaHUSl U UX 3alUTUI, OTBETUB HA BOIPOCHI
IpernoiaBaTels;

- OLIEHKA «HE 3aYTEHO» BBICTABIISAETCS CTYJIEHTY, €CJIM OH HEPETrYJISIPHO B TEUEHHE CEMECTpa IIpel-
CTAaBJISUI PELIEHUS 3a/]1a4, BBINOIHII 33JaHUS HE IOJHOCTHIO WIIM BOOOIIIE HE MPEICTaBIIsT PA0OTHI
Ha MPOBEPKY, AOIYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOIPOCHI IPENO1aBaATES.

Jlnist mpoBeieHHsI TEKYIIET0 KOHTPOJIS 3HAHHWH CTY/ICHTOB B AMCTAaHIIMOHHOM (popmMate B
paspaboTtaHHbIx Kadenpoil «MaremaTHKa» OHJIAMH-KypcaX MMEIOTCS MPOMEXYTOUYHbIE (IpoO-
HBIE) TECTHI.

3.2. IIpoMexyTOYHAS aTTeCTALUSA

[TpomexxyTouHas arrectanus - (3K3aMeH) IPOBOIUTCS MO OMIIeTaM B yCTHOU (opme.
Bpems 1 HOATOTOBKH OTBETA Ha BONPOCH! He Ooinee 45 MuH.

buner BKIIrO9aeT TEOPETHUECKUI BONPOC U 3a/1aUH.

KoMIutekTsl 5K3aMEeHaMOHHBIX OMJIETOB XpaHATcs Ha Kadeape «MaremaTukay.
TunoBble BAPHAHTHI OUJIETOB MPUJIATAIOTCH.

KoMmmuiekT Bonnpocos
no auctuiuinae «JIuneiinasi aaredpa»

Matpu1bl, TUIIBI MAaTPHIL.

Onepauuu ¢ MaTpullaMu, UX CBOMCTBA.

YMHOX€EHUE IPSIMOYTOJIBHBIX MATPHIL.

Marpuynas ¢hopma 3arucy CUCTEMBI JIMHEWMHBIX aJIre0OpandecKuX ypaBHEHUM.

Onpenenureny U UX CBOKCTBA.

[Tonsitue onpenenurens. MUHOpHI U anredpandeckue TOMOTHEHMS.

CucTeMbl TUHEHHBIX aNreOpandyeckux ypaBHEHHH, OCHOBHbIE TOHATHUS U ONPEIETICHHUS.

[TpaBuno Kpamepa penieHust CUCTEM JTMHEWMHBIX YPaBHEHUH.

OOparHast MaTpHIa U €€ BEIYUCIEHHE. Y CIIOBHUE CYIIECTBOBAHUS O0OPaTHONW MaTpHIIbI.

10 Pemenue cuctem TMHEHHBIX alreOpandyeckux ypaBHEHUI METO0M OOpaTHON MaTpHUIIBL.

11. Meton 'aycca perenust cucteM JTUHEHHBIX YpaBHEHUI.

12. Pemenue mpou3BOJIBHBIX CUCTEM JIMHEHHBIX YpaBHeHHIA MeTo1oM ["aycca.

13. Panr matpuisl. Teopema Kponekepa — Kanennu.

14. OnHoponHble cucTeMbl JTUHEHHBIX ypaBHeHUM. Kpurtepuii cyiiecTBoBaHUsS HETPUBUAIbHBIX
peLIcHu.

15. [onsiTe BeKTOpa M JIMHEIHBIE ONepaliy HaJl BEKTOpaMH, CBOWCTBA oreparuil.

16. JIuneitHast KOMOWHAITNS BEKTOPOB.

17. JIuneiiHast HE3aBUCUMOCTD U JIMHEIHAs 3aBUCUMOCTb T€OMETPUUECKHUX BEKTOpoB. Kpurepuit
JIMHEWHOM 3aBUCUMOCTH.

18. I[Monsitue 6azuca. KoopauHATHI BEKTOpA.

LCoNoOARWNE
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19. OpronopmupoBanHbIi 6a3uc. Pa3noxenne BekTopa o BeKTopam Oasuca.

20. YnopsimoueHHast TpOiiKa BEKTOPOB.

21. CkansipHO€, BEKTOPHOE M CMEIIAHHOE MPOU3BEJCHUE BEKTOPOB B OPTOHOPMHPOBAHHOM 0a-
3uce.

22. Y CIIOBUS OPTOTOHATBHOCTH, KOJUTMHEAPHOCTH M KOMIUIAHAPHOCTH BEKTOPOB.

23. JluHeiiHbIE IPOCTPAHCTBA.

24. Matpwuia nepexoza ot 6a3uca kK 0asucy.

25. CoOcTBEHHBIE BEKTOPBI 1 COOCTBEHHBIC 3HAYCHHS MATPHIIBL.

AHaJINTHYECKAS TeOMeTPUs

1. Cucremsl koopauHart. JlekapTOBbI IPSIMOYTOJbHbIE KOOPAMHATHI HA INIOCKOCTU U B IPOCTPaH-
CTBE.

[TonsipHas cucrema KOOpAUHAT.

Paznuunble TUIIBI YPaBHEHUHN IIJIOCKOCTH U IIPSMOM.

Brruncnenue pacCTOSHUN MEXY IBYMS TOUYKaMHU, TOYKOM U IIPSIMON, TOYKOM U MJIOCKOCTBIO.
Boruncnenue paccTosHUS MEXAY CKPEIMBAIOIIUMUCS PSIMBIMHU.

Brruncnenue yrioB MeKIy ABYyMsI IPSMBIMU, IPSIMOU U IUIOCKOCTBIO, IBYMSI IUIOCKOCTSIMH.
KpuBble BTOPOro nopsiika Mx reoMeTpu4ecKue CBOMCTBA U ypaBHeHUs. lIpuBenenne kpuBon
BTOPOTO MOPSAAKA K KAHOHUUECKOMY BULY.

8. Kanonunueckue ypaBHEHHS AIUIMIICA, TUIIEPOOIIBI, TapaboJIbl.

9. VYpaBHeHHE MOBEPXHOCTU BTOPOIO MOPSIIKA.

10. Kanonnveckue ypaBHEHUs Cephl, SJUTUIICOUA, KOHYCOB, TUIIEPOOIONIOB, ITapaboIOuI0B.

Noakown

Tumnosbie BApUAHTHI OUJIETOB
o aucuuiuinae «JInneitnasi anredpa»

MHHHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA3OBAHU ST POCCUICKOM
®EJIEPALIUM
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OFPA30OBATEJILHOE
VUPEXXJIEHUE BBICIIET'O OFPA3OBAHUS
«MOCKOBCKHWH MOJUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHWH MOJIUTEX)

@dakynbTeT 6a30BBIX KOMIIETEHIINH, Kagenpa «MaremaTrka»
Huctunnuna «JIuaeitHas anreopay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUWIET

1. Omnpenenutenu U UX CBOWUCTBA.

2. Pemuts MaTpuyHoe ypaBHeHHe XB = A, eciu A = (12).

3. Peumrs cucremy MeTo10M 0OpaTHON MaTPHLIBI {x; + 2x, = —1.

4. Jlausr Bexktopsl a = (—5,9,8),b = (—3,1,—2),¢ = (—8,10,—10). IIpoBeputh — KOMILIA-

HapHbBI 1M OHHM. Eciu Her, HaiiTH 00beM Mapajienenumnena, MOCTPOSHHOTO Ha BEKTOpax
a,b,c. )
5. Haiitu yron mexxay Bekropamu a = (1,—2,—2)u b = (2,0,1).

YTBepxkaeHo Ha 3aceqanuu kadeapsl MatemMaTuku « 03» 052023 r., mpotokon Ne 10
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W.o. 3aB. kadeapoit H.B. BacuineBa / /

MMHUCTEPCTBO HAYKHU U BBICHIET'O OBPA30BAHI S POCCHUICKOM
®EJIEPALIMU
®EJIEPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OEPA30OBATEJILHOE
YUYPEXJEHWE BBICIIEI'O OFPA3OBAHU S
«MOCKOBCKHUM MOJJUTEXHUYECKHUI YHUBEPCUTET»
(MOCKOBCKHWH IMOJIUTEX)

@akynbpTeT 6a30BBIX KOMIIETCHIINH, Kadenpa «MaremaTrka»
Hucnunmuna  «JIuHeiHas anredpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIIA BUWIET

1. Jluneitnas koMOuHalus BeKTopoB. basuc. KoopauHatel BekTopa.
T _(12-1)(310)

2. Beraucnute onpegenutens Matpuibl C = A", ecnu A = .

3. Pemmure cucreMy ypaBHeHH# MeTonoM [ 'aycca
{4x1 - 2x2 + 3x3 = 12,{x1 + 5x2 - 3X3 = 1,

4. Tlokaszate, uro Bektopel m = (1,—1,2), n =(2,0,3), p = (—2,—1,1) obpasyror 6a3uc B
MIPOCTPAHCTBE.

5. Jlano oOmiee ypaBHeHue npsimoii —2x + 3y — 5 = 0. Hanwmcats: ypaBHEeHHE IPSIMOH C yT-
JIOBBIM KO3 PUIIMEHTOM; ypaBHEHUE MPSMOI B OTpE3Kax; HOPMAaJIbHOE YpaBHEHUE MPSIMOM.

YTBepkaeHo Ha 3aceqannu Kadeapsl MatemMaTuku « 03» 052023 r., mpotokon Ne 10

H.o. 3aB. kaempoit H.B. BacunneBa / /

J1y1st mpoBeieHUst TPOMEXKYTOUHOT'O KOHTPOJIS 3HAHUHM CTYJIEHTOB B AUCTAaHIIMOHHOM (pop-
Mate B pa3paboTaHHBIX Kadenpoit «MaTeMaTrkay OHIAH-Kypcax UMEIOTCS UTOTOBBIE TECTHI.
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