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1. Heau,3a7a4u ¥ IJIaHUPYeMble pPe3yJIbTaThbl 00y4eHHs 10
AUCIHUTINHE

K OCHOBHBIM II€JI5IM OCBOCHUS TUCIUILTHHBI «JIMHEIHAs areOpa» clenyeT OTHECTH:

- BOCITUTAHHUE Y CTYJCHTOB OOIIEH MaTeMaTHICCKOU KYIbTYPBI;

- npuoOpeTeHue CTYACHTaMH IIIMPOKOTO KpPyra MaTeMaTUYECKUX 3HAHUH, YMEHHI 1 HABbI-
KOB;

- pa3BUTHE CIOCOOHOCTH CTYJICHTOB K HMHIYKTHMBHOMY M JEIyKTHBHOMY MBIIUICHUIO
HapsITy C pa3BUTHEM MaTEeMATHYECKON HHTYHUIIHH,

- YMEHHE CTYJICHTaMH Pa3BHBATh HABBIKK CAMOCTOSITEIIBHOTO U3yUeHHS YIeOHOH U Hay4-
HOW JTUTEpPATYypPBhI, COJIEPIKAIICH MATEMAaTHICCKIEC CBEICHUS M PE3YJIbTATHI,

- IOJITOTOBKY CTYJICHTOB K JICSITEIBHOCTH B COOTBETCTBUH C KBATH(DUKAIIMOHHOM XapaKTe-
PHUCTHKO¥M O6akaiaBpa 1o HanpaBIeHUIO, B TOM YHcIie (popMupoOBaHNE YMEHUN UCIIOJIB30BATh OCBO-
€HHBIC MaTEMAaTUICCKHE METOBI B MPO(HECCHOHAIBHON ACSITETHHOCTH.

- MOATOTOBKY BBICOKOKBAIM(DHUIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B yCIOBUSX HHU(D-
POBOIl TypOYJICHTHOCTH M BBICOKAX TEXHOJIOTHYECKUX PUCKOB COBPEMEHHOH MU(POBOI SKOHO-
MUKH.

K ocHOBHBIM 3a/1a4aM OCBOCHUSI TUCIIMILIHHEI «JIMHeHas anreOpay cielyeT OTHECTH:

- OCBOCHHUE CTYJCHTaMU OCHOBHBIX MOHSTHIA, METOAOB, (OPMHUPYIOUIUX OOIIYI0 MaTeMa-
THYECKYIO TIOATOTOBKY, HEOOXOAUMYIO JUIS YCIICIIHOTO PEIICHHsSI TPUKJIAIHBIX 3a71ay;

- (hopmupoBaHme y CTy/IeHTa TpeOyemMoro Habopa KOMIETSHIIHH, COOTBETCTBYIOIIUX €ro
HAIpaBJICHUIO TIOATOTOBKU M 00ECIIEUNBAIONINX €T0 KOHKYPEHTOCTIOCOOHOCTh Ha PBIHKE TPYya.

OOyuenne no aucuuruinHe «JIuHeitHas anreOpa» HampaBieHO Ha (opMUpoBaHHE Y 00ydaro-
nxcs ciaenyromux kommnereHui B coorBerctBuu ¢ ®I'OC 23.05.01 «HazemHuble TpaHCIIOPTHO-
TEXHOJIOTMYECKHUE CPECTBA», YTBEPKIEHHBIM IIpukazoM MunoOpHayku Poccun ot 11.08.2020 N
935:

Koa n HaumMeHOBaHHe KOMIIETECHIIUA NHaukaTopbl 10CTHIKEHUSI KOMITe-
TEeHINHU

OIIK-1. CnocoOeH ctaBuTh 4 pemarts unxe- | MOIK-1.1

HEpHbIE U HAYYHO-TEXHUYECKUE 3a/1a41 B Hcnonb3yeT MeToibl MaTEMAaTUYECKOTO aHa-
cdepe cBoelt mpodeCCHOHATBHON ACSITENBFHO- | TU3a U MOJCIIUPOBAHHUS JTSI PEIICHHUS TTPH-
CTH U HOBBIX MEXIUCIUIUIMHAPHBIX HAMlpaB- | KJIATHBIX 3a7a4 B mpodeccnoHansHou chepe
JIEHUH ¢ ucnoab3oBaHueM ecrectBeHHOHayd- | MOIIK-1.2

HBIX, MATEMATHYECKUX U TEXHOJIOTHUECKUX YMeer ucnonb30BaTh OCHOBHBIE 3aKOHBI
Moenei €CTeCTBEHHOHAYYHBIX AUCIUIUINH B podec-
CHOHAJIbHOM JIEATEbHOCTH, IPUMEHSTh Me-
TOJ/Ibl MATEMAaTUYECKOT0 aHaJIN3a U MOJEIIN-
pPOBaHUS TEOPETUUECKUX U IKCIIEPUMEHTAIIb-
HBIX WCCIICIOBAHMI;

2. MecTo IMCHUIUIMHBI B CTPYKTYype 00pa3oBaTeibHOM MPOrpaMMbl

JlucuurimHa OTHOCHTCS K 00s13aTeNnbHON dacTu 61oka b1: Moayns «MaTtemaTHueckue u ecTe-
CTBEHHO-HAyYHbBIC TUCIUTIIIUHBIY.
JuctumnuHa «JIuHeiHas anreOpay» JIOTHYECKU CBS3aHA C TIOCISAYIONUMU TUCIUTUTHHAMU: |

- MaTeMaTHYCCKUI aHaJIN3;

- (pusuka;

- TUJIPABJIMKA U TUJIPOTTHEBMOIIPUBO/I;



- TCOPCTUUCCKAsA MEXaHHKaA,

3. CTpykTypa U cojepkaHue TUCHUIINHBI

OO61mas TpyJ0€MKOCTh AUCHUIIIMHBI COCTABISAET 3 3a4eTHbIE eAUHULIBI -108 yacos.

3.1. Buabl yueO6Hoii padoThl M TPYI0€MKOCTh

. Koaunuyecrso
n/n Buj yueGHoii padoThI 4ACOB Cemectp 1
AyIUTOpHBbIE 3aHATHS 48 48
B ToM yucne:
Jlexuun 16 16
1
CemuHapcKue/mpakTHYECKUE 3aHATHA 32 32
2
JlaGopaTopHbIe 3aHATHS - -
3
CamocrosiTeibHas padora 60 60
IIpoMeskyTOUHAs1 aTTECTALUSA
3K3aMEH D C)
Hroro 108 108

3.2. TemarnyecKMH IUIAH U3YyYEeHUSA TUCHHUILIHHBI

Pazmemnién B npuiioxkenuu 1 k pabodeii mporpamme.
3.3. Coneprkanue pa3iesioB IUCHUIINHbBI
BBenenue

[Ipenamer, 3agaun u conepxranue TUCHUILUIMHBL. OCHOBHBIE 3TaIlbl PA3BUTHUS AUCITUIUIMHBIL.
CrtpykTypa Kypca, €ro MecTo U pojib B MOATOTOBKE OakanaBpa, CBSI3b C IPYTUMU TUCITUTUTMHAMU.

Pasnen 1. DiieMeHTHI TMHEHOH aJre0pbl

Tema 1. MaTpuubl U onpeaeJuTe/ M.

[Tonsitue matpuiel. Buasl Mmatpu. JleficTBust Hag MmaTpuniamMu. Oneparuu HaJl MaTpUIIaMH
U Ux cBoicTBa. Omnpenenuteny, uX CBOMCTBA U BblurcieHus. [IoHATHS MUHOpa U anredpande-
CKOTO JIOTIONIHEeHUs. Pa3nojkeHue ompeaenuress Mo dJIeMeHTaM CTPOKH MK cTono1a. Beraucie-
HUE ONpEeICTUTENCH Pa3InyHOTO MOPsJIKA.

OOpaTHas MaTpulla U AITOPUTM €€ BBIYUCIICHUA. DJIeMEHTapHble MpeoOpa3oBaHUs MaT-
put. [IpuBenenne MaTpuIlpl K JUAroHATBHOMY WIIM TpaneleBUIHOMY BHIy. MaTtpudHas opma
3aMMCH CUCTEMBI JIMHEWHBIX alreOpandeckux ypaBHeHUH. PaHTr MaTpuLibl.



Tema 2. Pemienne cucTeM JJUHEHHBIX AJIre0pandecKuX YpaBHEHUIA.

CucTeMbl TMHEHHBIX aaredpandecKux ypaBHEHUH, OCHOBHBIC NMOHATHS. Perienue cucrem
JMHENHHBIX ypaBHeHHH MeTogoM Kpamepa, MeTonoM oOpaTHOi MaTpuiibl, MeToaoM ["aycca. Teo-
pema Kponekepa — Kanemnu. Pemienue mpon3BoabHBIX CUCTEM JIMHEMHBIX YpaBHEHUI METOJOM
lNaycca. Penienne oqHOPOJHBIX CUCTEM JIMHEWHBIX ypaBHEHUN. Kpurtepuii cyliecTBOBaHNs HETPU-
BHAJIBHBIX PELICHUN.

Pa3neu 2. DiieMeHTBI BEKTOPHOI aJredpbl

Tema 1. JIuneitabie onepanuu HaJ BEKTOPAMH, UX CBOWCTBA. JIMHEITHBIC KOMOMHAIINY BEK-
TOpOB. JIMHEIHAsA 3aBUCUMOCTh U HE3aBUCHUMOCTH BEKTOpPOB. ba3uc cucrtembl BeKTOpoB. EquH-
CTBEHHOCTD Pa3JIokKeHHs BeKTopa 1o 6a3ucy. OpTOHOPMUPOBAHHBIN Oa3uc.

Tema 2. CxanspHoe, BEKTOPHOE U CMELIaHHOE NPOU3BEACHUS BEKTOPOB, UX CBOMCTBA. Y CIIOBUS
OpPTOrOHAJILHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB. BrIunciieHne CKaasipHOro, BEK-
TOPHOI'0 U CMELIAaHHOT'O IIPOU3BEACHUN BEKTOPOB, 3aJaHHBIX KOOPAUHATAMYU B OPTOHOPMUPOBAH-
HOM Oa3uce.

Tema 3. JIuneitasie mpoctpancTBa. [lonsTre 6a3uca mpocTpaHCTBAa TEOMETPUUECKUX BEK-
TopoB. [IpeobpazoBanre MaTpHUIIbI TMHEHHOTO OTiepaTopa mpu nepexoze ot 6asuca k 6azucy. Coo-
CTBEHHbBIE 3HAYEHUS U COOCTBEHHbIE BEKTOPHI MAaTPHUIIBI.

Pa3zpen 3. KoMiiekcHBIE YHCJIA 1 MHOTOYJIEHBI

[TonsiTue komIiekcHOTO ynciia. @OopMbl 3aNIMCH KOMIUIEKCHBIX Yucen. JIeHCTBUS Hal KOMILUIEKC-
HbiMU yncinamu. @opmyia Myaspa. M3BinedeHre KOpHSA N-0H IOJOKUTEIBHON CTEIIEHU U3 KOM-
TUIEKCHOTO YKcia. Pa3noxeHne MHOTOwIeHa Ha MHOKHUTeTH. OCHOBHAS TeopeMa anreOpsl.

Pa3nes 4. AHannTH4yecKasi reoMeTpus

CucreMbl KoopAMHAT. JleKapTOBBI IPSMOYTOJIbHBIE KOOPAWHATHI HA INIOCKOCTH U B TPOCTPAHCTBE.
[TonsipHast cucreMa KOOpAMHAT.

Tema 1. IIpsiMble ¥ IVIOCKOCTH

Paznuunble TUIIBI ypaBHEHHH MIJIOCKOCTU U YPaBHEHUH NPpsAMOH (Ha MIIOCKOCTH U B IPOCTPAHCTBE).
Brruncnenue paccTosHUM MEXy IBYMsI TOUKaMH, TOYKOM U MPSAMON, TOUKOU U IIJIOCKOCTBIO.
Brruncnenue paccTossHUS MEXAY CKPEIINBAIOIUMUCS IPSIMbBIMHU.

Brruncnenue yrioB Mexxay ABYMs IPSIMBIMM, NPSMOM U INIOCKOCTBIO, ABYMS IUIOCKOCTSIMH.
Tema 2. KpuBble 1 NOBEpPXHOCTH BTOPOI0 MOPS/IKA

Kpuseie BTOpOro nopsiika, MX reOMETpUYECKHE CBOWCTBA M ypaBHEHMs. lIpuBenenue kpuBoi
BTOPOTO MOPsiIKa K KAHOHUYECKOMY BULY.

YpaBHEHHE TOBEPXHOCTH BTOPOTro nopsiaka. Kanonnueckue ypaBHEHUsS cepbl, dJUIUIICONIA, KO-
Hyca, Tinepooiona, napadonouma.

3.4. TemaTuka NPAKTHYECKUX 3aHATHI N0 AucHuIInHe «J/InHeiiHas anredpay»

Ne 3ansTHS Tewma 3ansTHS

1 Pa3znen 1. DiieMeHTHI JIMHEHHOM aJaredpbl. MaTpulibl, 1eHCTBUS
HaJl MaTPUIIAMHU.
Onpenenurenn, UX CBOMCTBA U BhIYMCIIEHHUE. MaTpUyHas 3aMuCh
CUCTEMBI JINHCWHBIX YPaBHCHUM.
3 OOpaTHast MaTpHIlA M €€ BBIYUCIICHUE.

2




CucTtemMbl TMHEMHBIX alredpanyecKux ypaBHEHHH, OCHOBHBIE I10-
HATUSA U OlIpenieeHys. Pelmenne cucteM JIMHEHHBIX YpaBHEHUN
metonoMm Kpamepa, MeTo1oM 00paTHOM MaTpPHUITBI

Pemenue cucreM IMHENHBIX ypaBHeHUN MeTonoM ['aycca. Panr
Marpuilbl. Teopema Kponekepa — Kanemnm.

Meron I'aycca B pOU3BOJIBHBIX CUCTEMAX JTUHEHHBIX YPABHEHUM.
OJIHOPOJHBIE CUCTEMBI TMHEUHBIX YPABHECHMUIA.

Pa3nen 2. DiieMeHTBI BeKTOPHOM ajnredpsnl. Bexropsl. JInnei-
HbIE ONEpalud HajJ BEKTOpamu, UX CBoWcTBa. JIuHeiHOe mpo-
CTPAHCTBO T'€OMETPUUYECKUX BEKTOPOB. [IOHATHE NTMHEWHOU KOM-
OWHAIMU BEKTOPOB. JINHEWMHO HE3aBHCUMBIC U JIMHEHWHO 3aBUCH-
MBbIE€ CUCTEMBI BEKTOPOB.

[TonsTHe 6a3uca npocTpaHCcTBAa FEOMETPUIECKUX BEKTOPOB. Koop-
TUHATHI BekTopa. OpToHOpMUpOBaHHbIHN 0a3uc. KoiamuHneapHoCTs,
OpPTOrOHAJIBHOCTh M KOMIUIAHAPHOCTh BEKTOPOB.

CkansipHO€ IPOM3BEICHUE BEKTOPOB U €r0 CBOMCTBA. Y CIIOBUE Op-
TOTOHAJIBHOCTH BEKTOPOB. BekTOpHOE Mpou3BeieHNE IBYX BEKTO-
POB, €T0 CBOMCTBA. Y CIIOBHE KOJJIMHEAPHOCTH BEKTOPOB

10

CMmeraHHOe POM3BEICHUE TPEX BEKTOPOB M €ro cBOicTBa. BhI-
qHciIeHne o0beMa apauleenuneaa u MMpaMuabl. Y CIOBHE KOM-
IUITAHAPHOCTU BEKTOPOB. BhIuncienne ckanspHOro, BEKTOPHOTO U
CMEIIAHHOTO MPOU3BEJCHUI BEKTOPOB, 3aJJaHHBIX KOOPAWHATAMU
B OPTOHOPMHPOBAHHOM Oa3uce.

11

Jlunelinble ipocTpancTBa. PazMepHOCTh M 0a3uc JIMHEHHOTO TIpo-
CTPaHCTBA.

Martpuna nepexoaa ot 6a3uca k 6azucy. [IpeobpazoBanue Koop-
QUHAT BEKTOpa Mpu M3MEHEeHHH Oasuca. JIuHeliHble omepaTopsl,
JEeNCTBUS ¢ JMHEUHbIMU onepatopaMu. CoOOCTBEHHbIE BEKTOPHI U
cOOCTBEHHBIC 3HAUYEHUS] MATPHUIIBI

12

Paznen 3. KommuiekcHbIe YHCJIA ¥ MHOTOWIeHBI MHOKECTBO
KOMIUIEKCHBIX 4rcesl. DOopMbl 3aMyiCH KOMILIEKCHBIX uncen. Jlew-
CTBUA HaA KOMIINICKCHBIMU YHUCJIIAMU. PaSJ'IO)KeHI/IC MHOT'OYJICHA Ha
MHO>KUTEIH, OCHOBHAsI TeOpeMa anreOpsl

13

Pa3nea 4. AHanuTnyeckasi reoMeTpust
Cucremspl koopauHat. Pa3inyHble TUIBI YpaBHEHUH INIOCKOCTU

14

PaznuyHble TUIIBI ypaBHEHUM TPSMOM Ha IJTIOCKOCTH U B POCTPaH-
CTBE

15

B3aumHOe pacnonokeHue NpsSMBIX Ha INIOCKOCTH M B IPOCTPaH-
cTBE. BrlunciaeHue pacCToAHUM MEXIy AByMS TOUKaMU, TOUKOU U
IpsIMOW. BprumcieHne paccTOSHMA MEXKIY CKPEIIUBAIOIUMUCS
IpsMbIMU. B3auMHOE pacrosiokeHue IUI0CKOCTeW. Brrumcienue
pPaCcCTOSIHUN MEXK]ly TOYKOHN U TIIOCKOCTHIO

16

KpuBsie BTOpOro nopsiika ux reOMETpHUYECKHE CBOMCTBA. Y paB-
HEHUS JITUIICa, TUep00IIb, mapabossl O0IIee ypaBHEHHUE KPUBOM
BTOpOTrO nopsiaka. [IpuBeneHre KpuBoil BTOPOro Mopsaka K KaHo-
HU4YEeCKOMY BUAY. IIoBEpXHOCTH BTOPOTrO MOpsiIKa




N —

4. Y4eOHO-MeTOAMYECKOE M MH(OPMALIMOHHOE O0ecevYeHue
4.1. HopmarTuBabie 10kyMeHTHI U 'OCThI

®I'OC 23.05.01. HazeMHble TpaHCHOPTHO-TEXHONIOTHU4YecKue cpeacrna. 2020.

OIl «Hanpasnenue noarorosku 23.05.01. «HazemHbie TpaHCIOPTHO-TEXHOJIOTHYECKUE CPEI-
cTBa». HampasneHHoCTh (MMpoduiib) « ABTOMOOWIM U aBTOMOOMIIBHBIN cepBuC». 2023 T.
AxaneMuyecKuil yaeOHbIH IIaH 1O HapaBJICHUIO MOATrOTOBKU: Ha3zeMHbIe TpaHCHIOPTHO-
TexHoJiorrnueckue cpenctaa. [Ipoduns «ABTOMOOUIN M aBTOMOOUITEHBIN cepBHUCY. ['011
Habopa 2023-2024. 2023 1.

Vka3 Ilpesunenra Poccutickoit @enepanuu ot 01.12.2016 Ne 642 «Crparerun Hay4yHO-TEX-
HOJIOTHYECKOTO pa3Butus Poccuiickon denepaunny».

[Tpuka3z MunuctepcTBa o6pa3oBanus U Hayku Poccuiickoit @enepanuu ot 23.08.2017 Ne 816
«O06 ytBepxknenuu [lopsiika MpUMEHEHUs OpPTaHU3AlUSIMH, OCYIIECTBISIONIMME 00pa3oBa-
TEJIbHYIO 1E€ATEIbHOCTD, IEKTPOHHOTO 00YUYEHUS, AMCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHO-
JIOTHH MPpU peann3aui 00pa30BaTeIbHBIX MPOTPAMMY.

4.2. OcHoBHas JquTEpaTypa:

3abonorckuit B.C. Jluneiinas anreOpa u aHaIMTHUECKasi TeoMeTpus (Y4eOHBIH KOMIUIEKC):
yaebHoe rmocobdue, 2-e uzn. Crep. M.: U3a-so UHOPA-M, 2022. 309 c. (Bsicuiee o6pazoBa-
Hue: OakanaBpuar).

Cupotuna W.K. JIuneiinas anrebpa 1 aHAIMTHYECKAsi TEOMETPHUS: MHTEPAKTUBHBIHN Kypc:
ydyebHoe mocodue s By3oB. CII6, U3a-o Jlans, 2022. 180 c.

Kypc nexuuii mo nuHelHoi anredpe u aHaATUTUUYECKON reoMeTpuu: yueoHoe nocoodue. // Kya-
psasueB b.1O., Marsam B.U., [lokazees B.B., Uepkecosa ['.B.. M.: MI'TY «MAMN», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexTponHsIii pecypc. ]

4.3. JlonmoJiHUTeJbHAS JIUTEPATypa:

Kpatkuii kypc BbICIIeH MaTeMaTUKU [DIeKTpoHHBIM pecypc]: yueb. - DIeKTpoH. HaH. -
MocksBa:  Jamkos u K, 2017. - 510 c. [Pexum  poctyma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpaHa.] .

3y6koB B.I'., JIsxoBckuii B.A., Maptsinenko A.U., Munocues B.b., [Tymkaps E.A. Kypc ma-
TEMAaTHUKH JJIs1 TEXHUYECKUX BBICIINUX y4eOHbIX 3aBeneHuil. Yactu 1-4. M.: MTTI1Y, 2012. 400
IK3.

Wnbun B.A., ITo3nsak O.I'. Ananutnueckas reomerpus. M.: Hayka. I'naB. pen-us ¢puzuko-ma-
TeM. IuT-pbl, 1988. 224 c.

bexnemumes, /1.B. Pemenue 3amau u3 Kypca aHAIMTUYECKOW N€OMETPUU U JTMHEWHOU all-
reOpsl [DI1eKTpOHHBIN pecypc]: yued. mocoOue - DneKTpoH. 1aH. - MockBa: ®uzmartiut, 2014.
- 192 c. [Pexxum poctyna: URL: https://e.lanbook.com/book/59632. - 3aru. ¢ skpaHa.]

4.4. DJjeKTPOHHBIE 06pa3oBaTeIbHbIE Pecypchl

[IpoBeneHune 3aHATHIA U aTTeCTAlNi BO3MOXXHO B AUCTAHIIMOHHOM (hopMmarte ¢ MpUMEHEHHEM CH-
CTEeMbl JAUCTaHLMOHHOrO 00y4eHus yHusepcurera (CJO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
denpoit «MaTtemaTuka» 3IEKTPOHHBIX 00pa3oBarenbHbIX pecypcoB (DOP) mo BceM pazgenam

POTPAMMBI:.
Hazanune OOP
Jluneitnas u BekTopHas ainredpa | https://online.mospolytech.ru/course/view.php?id=3368
AHanuTHuecKasi TeOMETPHs https://online.mospolytech.ru/local/crw/course.php?id=2843
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Jluneitnast anrebpa u anamutH- | https://online.mospolytech.ru/course/view.php?id=462

YCCKas rCOMCTpUL

Pa3paborannbsie DOP BKII04aIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[opsiok npoBeneHust pabOT B JUCTAHLIMOHHOM (pOopMaTe yCTaHABIMBAETCS OTAEJIbHBIMH PacIio-
PSDKEHUSIMH [TPOPEKTOpa MO yueOHOM paboTe 1/UiIi HEHTPOM yueOHO-METOIUUECKOM padoThI.

Kaxapiii cTyneHT obecriedeH MHAMBHIYyaIbHBIM HEOTPAHUYEHHBIM JOCTYIOM K AJIEKTPOHHOU

OMOJIMOTEKE MOCKOBCKOI'O IIOJIUTEXA

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

HNHTepHeT-pecypehl BKIIOYAIOT YU4EOHO-METOANUECKHE MaTEepHUalbl B AJIEKTPOHHOM BHJE, MPE-

CTaBJIEHHBIE Ha caiite mospolytech.ru B paznene: «lleHTp MaTremaTH4ecKoro oOpa3oBaHUs

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

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

[Tone3nple yueOHO-METOAMYECKHE U MHPOPMAITMOHHBIE MaTePUAIIBI IPEACTABICHBl HA CaTax:
http://exponenta.ru, http.//eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB HH(DOPMATMOHHO-TEIEKOMMYHUKAIIMOHHOHN ceTh « THTEpHET» ISt OCBOCHUS

TUCIUIITMHBL: www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JInueH3MoHHOe M CBOOOAHO pacnpocTpaHseMoe NPOrpaMMHoe obecrnedeHue

Ne| HammenoBanue | Pazpadorunk IO HoctynHocTh Ccbuika Ha Equnblii peectp
(mpaBoo0.Jiaga- (TMIEH3MOHHOE, | POCCHICKHUX MPOrPamMM I
TeJIb) ¢B00OIHO pac- 9BM u B/l (npu Haanuumn)
NPOCTPaHsieMoe)
1 |Astra Linux | OO0 JIteH3NOHHOE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_i1d=9540
ACTPA" 36
2 [MoitOduc OO0 "HOBBIE JlunieH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOT'NUN" 75

4.6. CoBpemenHble npodeccnoHaIbHbIe 0a3bl JAHHBIX U HH(OPMALMOHHbIC CIIPABOYHbIC
CHCTEeMBI

Ilepeyens pecypcoB cetu UHTepHeT, A0CTYNHBIX /I OCBOCHHUS AMCHUILINHBI:

HaumenoBanue

Ccbuika Ha pecypc

JocTynHoCTh

NHdopMaliuOHHO-CIIPABOYHBIE CHCTEMbI




HoctynHa B cetu UH-
https://stackoverflow.co
Stack Overflow TepHeT 0e3 orpaHuye-

m/ .
HH

Undopmanmonnsie pecypest Cetdt | http:// www.consultant.ru | JlocTymHo
Koncynbrantliroc

[Topran ®@enepanbHbIX rocyaap-
CTBEHHBIX 00pa30BaTEIbHBIX CTAH-
JapTOB BhICLIET0 00pa30BaHUS

http://www.fgosvo.ru. JoctymHo

JIeKTPOHHO-0UOJINOTEYHbIE CHCTEMBbI

Jlann https://e.lanbook.com/ HocrtynHa B cetn Un-
TepHeT 0e3 orpaHuye-

HUI
IPR Books https://www.iprbookshop | Hoctynna B cetn 1n-
ru/ TepHET 0e3 orpaHuye-

HUI

IIpodeccuonanbHbie 6a3bl JAHHBIX

ba3a naHHBIX HAyYHOMH AJIEKTPOH- http://www.elibrary.ru HoctynHo
HOM OUOIMOTEKH
(eLIBRARY.RU)
Web of Science Core Collection — | http://webofscience.com | locTymHo

MoJIUTeMaTHIecKas peepaTuBHO-
oubnmorpaduyeckas u
HayKoMeTpuieckas (OubimomeTpu-
geckas) 0a3a JaHHBIX

5. MarepuajibHO-TeXHH4YECKOe o0ecnedeHne I CHUIITHHbI

MarepunanpHO — TeXHHYECKask 0a3a yHUBEpCHTETa 00eCTIeYnBaET MPOBEICHUE BCEX BH/IOB
3aHATHUH, IPEyCMOTPEHHBIX YU€OHBIM IUIAHOM, U COOTBETCTBYET JCHCTBYIOIINM CAaHUTAPHBIM U
IPOTUBOIIOXKAPHBIM MIPABIUIJIAM U HOPMaM.

Kadenpa «MaTtemarukay He pacnonaraeT COOCTBEHHBIM ayIUTOPHBIM (POHIOM M UCTIOIb-
3yeT ydeOHbIC ayIMTOpUH U3 00IIeTo (hOHa YHUBEPCUTETA.

[Tpu Heo6X0AUMOCTH /TSl TPOBEACHHUS HHTEPAKTUBHBIX MPAKTHYECKUX 3aHATHH UCTIOIb3Y-
I0TCSI KOMITBIOTEPHBIE KJIaCChl YHHBEPCUTETA.

6. MeToau4eckne peKoMeHIaAl UK
6.1. MeToanueckue peKOMEHIALMY VIS NIPenoAaBaTeisi 10 OPraHu3anuu o0y4eHus

[Ipexne Bcero, cneayeT oOpaTUTh BHUMaHKUE CTYACHTOB Ha TO, YTO IPAKTHUECKH BECh U3Y-
YaeMbIil UMU MaTepuai He TpeOyeT Kakoh-IM00 crienuaabHOM (JIOTTOJIHUTEIBHON) TOATOTOBKU U
BIIOJIHE MOKET OBITH YCIEITHO U3YYEH, €CITU CTYACHTHI Oy IyT MOCemaTh 3aHsATHUS, CBOEBPEMEHHO
BBITIOJIHATH JIOMAITHUE 3aJaHUs M TMOJIH30BaThCA (IIPU HEOOXOIUMOCTH) CHCTEMOM IJIaHOBBIX
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KOHCy.]'IBTaIII/Iﬁ B TCUCHUC KAXXJ0I'0 CEMCCTpaA. BOHIGILHH/IC B KypC MaTCMAaTUKH Pa3acbl ABJIAIOTCA
KJIACCUYECKHMH, B TO K€ BPEMS OHU NMPAKTUIECKH OPUEHTHUPOBAHBI, TAK KaK UMEIOT HITUPOKOE pac-
MPOCTPaHEHHUE VISl PEIICHHs Pa3HOTO POJia 3a/1a4 BHYTPU CaMO MaTeMAaTUKHU U MPUKJIAIHBIX 3a-
nad. VX ocBOeHHME MOMOKET CTyAE€HTaM JIOTUYECKH BEPHO, apryMEHTHPOBAHO M SICHO CTPOUTH
YCTHYIO ¥ IACBMEHHYIO PEUb, YCTICITHO MPUMEHITh HAaKOTUICHHBIE 3HAHUS B PO(eCcCHOHANTBHOM
JESITEIILHOCTH.

HeobOxonumo ¢ camoro Havasia 3aHSATHI PEKOMEHJ0BAaTh CTYJ€HTaM OCHOBHYIO U JIOIOJI-
HUTENIbHYIO TUTEPATYypPy, a B KOHIIE CEMECTPa IaTh CIUCOK BOMPOCOB JJISl TIOATOTOBKH K SK3aMEHY.

Ha nepBoM 3aHATHY 110 TUCIMILTAHE CIIEAYET 00s3aTeIbHO MPONH()OPMHUPOBATH CTYICH-
TOB O BUJE U (popMe MPOMEKYTOUHOMN aTTeCTAllUU M0 AUCLIUILINHE, CPOKAX €€ MPOBEACHHUS,
YCIIOBUAX OOITyCKa K HpOMC)KYTO‘IHOI\/JI aTTeCTaluu, MIPUMCHACMBIX BUAAX IPOMCIKYTOYHOI'O KOH-
TPOJISL.

N3noxenne TeopeTMueCcKOro MaTepHalia JIOJDKHO COMPOBOXKIATHCS WUIUTIOCTPATHBHBIMHU
npUMepamMu, TIIATEIbHO OTOOPAHHBIMU TpernoaBaTesieM TakK, YTOObI TEXHUYECKUE TPYJHOCTH U
BBIKJIIAAKHW ITPU PCIICHUHU 3aJ]a4 HC OTBJICKAJIM OT I''TABHOT'O: OCMBICJIICHUA HWJACH U CYyTH IIPHUMEC-
HsieMbIX MeTOJ0B. CleyeT BCeraa yKas3blBaTh MPUMEPHI IPAKTUUECKOTO MPUMEHEHHUS PacCMOT-
PEHHBIX Ha 3aHIATUSX YpaBHEHUHN U GpopMyII.

[IpakTuueckue 3aHATUS JOHKHBI ObITh OpraHU30BaHbI MpEroaaBaTeIeM TakuM o0pa3om,
yTOOBI OCTaBAJIOCh BPEMsI Ha MIEPHUOINYECKOE BHITIOJIHEHHE CTYJEHTAaMU HEOOJBIIONH CaMOCTOsI-
TeIbHON pabOThHI B Ay JUTOPHH ISl IPOBEPKH YCBOCHHSI U3JI0)KEHHOTO MaTepuaa.

HpCHOI[aBaTeJ'II), BGILYHH/II\/JI MPAKTUYCCKUC 3aHATHUA, JOJIKCH COTJIaCOBbIBATH y‘-IC6HO-TeMa-
TUYECKUH IJIaH 3aHATUH C IEKTOPOM, UCIIOJIb30BATh EAMHYIO0 CUCTEMY 0003HAYCHHIA.

[IperonaBaTemnto cieayeT T0OMBATHCS CUCTEMAaTHYECKOW HENMPEPHIBHOW PadOTHI CTY/ICH-
TOB B TEYCHHE CEMECTPa, HEOOXOANMO BBISBIISATH CHIIBHBIX CTYICHTOB U MIPUBJIEKATh UX K HAYYHOM
paboTe, K y4acTHIO B pa3HOTO poja OJIMMITHAJaX U KOHKYpCax.

CryaeHT I0KeH OUlyllaTh 3aMHTEPECOBAHHOCTh MPENOJaBaTess B JOCTUKEHUH KOHEU-
HOTO pe3ysbTaTa: B MPUOOPETEHHHM OOYYaroIIMMUCS MPOYHBIX 3HAHWN, YMEHHUH M BIIaJCHUA
HaKOIIJIEHHON MHGOpMAaIMEH I perieHus 3a1a4 B Tpo(heCcCHOHABHOMN S TEIIBHOCTH.

6.1.1. O0pa3oBaTeJbHbIC TEXHOJIOTHH

Bo3MoxHO poBe/ieHNE 3aHATUI U aTTEeCTalui B JUCTAaHIIMOHHOM (hopMmaTe ¢ MpUMEHEHHEM CH-
cTeMbl auctaHIimoHHoro odydenusi yausepcurera (CJIO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
denpoit «MaTtemaTHKa» EKTPOHHBIX 00pa3oBaTesbHBIX pecypcoB (DOP) (cm. m.4.4) .

[Topsimok mpoBeneHus: paboT B JUCTAaHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTJEIBHBIMU PACIIO-
PSOKEHUSIMU TIPOPEKTOPA MO yueOHOo# paboTe W/Min EHTPOM Yy4eOHO-METOINYECKON paboTHI.

6.2. Meroanueckue yKazaHus AJs1 00y4al0UIUXCS 10 OCBOCHUIO
AUCHMILINHBI

Paznesn: 3j1eMeHTBI JIMHEHHOM ajare0pbl

Martpuusl 4 onpeaeauteau. [Ipexe Bcero, CTyIEHT JOJDKEH MOHSAThH, YTO MATPHIIA —
9TO Tabnuia yncen (mpuyeM 3Ta Tabiauia MOKET HIMETh OJITMHAKOBOE YHCIIO CTPOK M CTOJIOIIOB, a
MOJKET OBITh U IPSIMOYTOJIBHOM ), @ ONIPEISTUTEh- 3TO YHCIIO, 3alMCHIBAEMOE B BUIC KBaIPaTHON
TaOJIMLIBI, TO €CTh ONPEAEIUTENN CYIIECTBYIOT TOJIBKO Yy KBAaJPAaTHBIX MaTPHULL.

Crnenyet 06paTuTh 0c000€ BHUMaHNE HA OTMIEPAIIUI0 YMHOKEHUS IPSIMOYTOJIBHBIX MaTPHUIL
U IIOHATH, KaKUM HOJ'Iy‘-IaeTCH HOpr[[OK ManI/IIH)I — HpOI/ISBCIIGHI/IfL OCO6€HHOCTI) ManI/III TAKXE
COCTOHT B TOM, UTO NPOU3BEACHUE MATPHI] HE IEPECTAHOBOYHO, TO ecTh AB # BA .Cnenyet 004-
3aTebHO YOCIUTHLCS B 3TOM, PEIIMB COOTBETCTBYIOIIUE 3a/1a4H.

BaxxHpIM siBJISIETCS TTOHATHE OOpaTHOW MaTpuibl. Halo 3HaTh YCIOBUE CYIIECTBOBAHHUS
00paTHON MaTPUIIBI M AJITOPUTM €€ TTocTpoeHus. [locie ee BRIYHMCICHUS [EeIecO00pa3Ho JenaTh
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TIPOBEPKY MPABUILHOCTU PEILEHHs, BHINOIHUB ONEPauio yMHOKeHus A A = E (10mKHa noy-
YUTHCS €AMHUYHAS MATPHIIA)

IIpu u3ydyeHuu onpenenurenei Haa0 YETKO YCBOUTh MOHATHS MUHOPA, alnreOpanyeckoro
JIOTIOJTHEHHSI, 3HATh MHOTOUYHUCIIEHHBIE CBOMCTBA onpeAenuTens. [ 0CBOSHHsSI TEXHUKH BbIYUC-
JIeHUsl omNpeAenuTeNel 1eaecoodpa3Ho, BIOpaB MPOU3BOJIBHBIN ONpPEENUTENb BhIIE TPETHETO
HOPSI/IKA, PACKPBITh €T0 Pa3IMYHBIMU CIOCOOAMU, TIPUMEHSISI Pa3JIOKEHHE U 10 CTPOKaM M 1O
ctonbuam. OGpaTuTe BHUMaHUE, KAKUE CTPOKH (CTOJIOLIBI) MPeIOYTUTEIbHEE BEIOUPATH JUIs pac-
KPBITHS OTIPEICITUTEIS, YTOOBI YIPOCTUTH €10 BeryrciaeHne. Oco0eHHO 3(h(HEeKTUBHO BBIYHCICHHE
OTIpENIeIUTEINS C IIOMOLIBIO AJIEMEHTAPHBIX NPe0Opa30BaHUN, IPUBOASAIIMX €r0 K TPEYTOJIbHOMY
BUJTY.

IIpu u3yyeHun pemeHui cucteM JIUHEHHbIX anredpandeckux ypasHeHuit (CJIAY) obpa-
TUTE BHUMAaHHUE, ITPEXKIE BCETO, HA TIOHATHE PEIICHUS CUCTEMBI U YCIIOBUS CYIIECTBOBAHUS pellie-
HUH B 3aBUCHMOCTH OT COOTHOILIEHHS MEX/1y PAHI'OM MaTpPHULbl, PAHIOM PaCIIMPEHHON MaTpPUIIbI
CHCTEMBI ¥ YHCIIOM HEM3BECTHBHIX M ypaBHeHHHA. OOpaTuTe BHUMAaHHUE HA yCIIOBHS NPUMEHEHUS
dopmyn Kpamepa u merona oOpaTHoi MaTpuubl. BHuMaTensHo pa3depute mpuMepbl pelieHus
IPOM3BOJILHBIX CHCTEM JIMHEWHBIX anreOpandecKux ypaBHEHUH MeToqoM [ aycca (BBexeHue Oa-
3MCHBIX U CBOOOJIHBIX MEPEMEHHBIX).

Pa3nes: JieMeHThI BEeKTOPHOM aaredpnl

[Ipu n3y4eHnn DaHHOW TeMBI 0OpaTWTE BHUMAHWE HA JIMHEHHBIC ONEpaIllii HaJl BEKTO-
pamu, Ha IOHATHUS IMHEHHOW HE3aBUCUMOCTH U JIMHEWHOM 3aBUCUMOCTH BEKTOPOB, Ha yHIaMEH-
TaJbHOE MOHATHE 0a3Kca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO Oa3uca), Ha pasiio-
JKEHHE BEKTOpa Mo 0a3ucy.

3HaTh OIpeJieNIeHUe, TeOMETPUIECKHE CBOMCTBA CKAISIPHOTO, BEKTOPHOTO U CMEILIAHHOTO
IIPOU3BENICHHUS BEKTOPOB, POPMYJIBI I UX BHIYMCIICHUS B BEKTOPHOU U B KOOPAWHATHOU (hopMme.
OO0s3aTenbHO 3HATh U YMETh ITPOBEPSITH YCIOBUS OPTOrOHAILHOCTH, KOJUTMHEAPHOCTH U KOMILIa-
HapHOCTH BEKTOPOB.

Pa3nesi: KOMIJIEKCHbIE YMCJIa 1 MHOTO4JIEHbI

B stoM paznene, npexie Bcero, HaJl0 MOHATh, YTO KOMIUIEKCHOE YUCIIO SBUJIOCH PACLIN-
pEHHMEM MOHSTHUS JEHCTBUTENBHBIX YHCEN, 3HATh ONpeeseHre U TpH (HOPMBI 3alUCH KOMILIEKC-
HOTO YwHcIa (UIredpandecKyro, TPUTOHOMETPUIECKYIO U MOKa3aTeIbHYI0), TEOMETPHUCCKYO HH-
TEPIIPETALNI0 KOMIUIEKCHOTO YHCIIa U B3aMMHO-0/IHO3HAYHOE COOTBETCTBHE MEXy MHOKECTBOM
KOMITJIEKCHBIX YHUCEJT 1 MHOYKECTBOM TOYEK KOMIUIEKCHOH IIOCKOCTH. 3HATh (popmyiry Dimepa.
KommuiekcHble ynciaa MOXKHO M300pa)kaTh C MOMOIIBIO BEKTOPOB Ha KOMILJICKCHOHM TTIOCKOCTH.
[ToaTomy omeparuu CJI0KEHHUS U BEIUNTAHUS KOMIJIEKCHBIX YHCEI MOTYT OBITh CBEICHBI K OIepa-
IIUSIM CJIOKEHHUSI M BBIYUTAHHSI COOTBETCTBYIOIIUX BEKTOPOB.

Hano 3HaTh 1 yMeTh BBINIOJIHATH ONIEpaIlii YMHOKEHUS, IeJICHHs, BO3BEICHUS B IOJIOKH-
TEJIbHYIO CTETNEHb KOMIUIEKCHBIX YHCEN, 3alIUCAHHBIX B TPUTOHOMETPHUYECKON (opme, U3BIeUe-
HUS KOPHA N-OH CTETIEHH W3 KOMILUIEKCHOTO YHCIa.

Craenyer oOpaTUTh BHUMAaHKE HA TO, YTO MHOKECTBO KOMIUIEKCHBIX YHCEN SBISETCS 3a-
MKHYTBIM, TO €CTb JII00as anreOpanueckas onepamusi HaJl KOMIUIEKCHBIMH YHCIIaMU HE BBIBOJIUT
3a mpeJesbl 001aCTH KOMIUIEKCHBIX YHCEIL.

Hano 3Hath paznuynble BUIbI pa3oKEHUs] MHOTOUJICHA HA MHOXKHUTEINH Ui CIy4aeB, KO-
I71a cpeid KOpHEe MHOTOYJIeHa MOTYT OBITh KpaTHbIE, KOMILIEKCHbBIE KOPHU. JTH CBEACHUs Oy IyT
UCIIOJIb30BAThCS, HAlPUMEp, B MHTETPAJIbHOM HCYHUCIEHUU TPU BBHIYMCIECHUH WHTETPANOB OT
IpOOHO-pallMOHATBHBIX (DYHKIHH, IPU PELICHUH JIMHEHHBIX OJHOPOIHBIX TU(QepeHIINaTIbHBIX
YpaBHEHU N-ro MOPAJIKA C TOCTOSTHHBIMU KO3 UITUECHTAMH.

Paznesn: AnaauTudyeckasi reoMeTpust
[Tpu n3ydyeHnn aHAIUTUYECKON T€OMETPUH CIIEYET, MPEXKJIE BCEro, MOHATh, YTO €€ 3a/1aueil  sB-
JsIeTCsl U3YyUCHHUE TeOMETPUIECKUX O0BEKTOB MPH MOMOIIM aHAIUTHYECKUX METOI0B aareOpsl U
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MaTeMaTHYECKOro aHalu3a. B ocHOBE Takoro nojxoja J€KUT METOJ KOOPJUHAT, BIIEPBbIE CUCTE-
MaTH4yecku npuMeHeHHbll P. [lekaprom. OCHOBHbIE OHATHS T€OMETPUHU (TOUKA, IpsMasi, TII0C-
KOCTbh) SIBJIIIOTCSI HEONPEENIAEMbIMH, U I UX ONMUCAHMSI IPUMEHSIETCS] aKCHOMaTU4YECKUI Me-
TOJI, TO3BOJISIFOIIMM YCTaHOBUTH B3aMMHO OZJHO3HAYHOE COOTBETCTBHE MEXKLy MHOKECTBOM TOUEK
IpSIMON M MHOXKECTBOM JI€HCTBUTENBHBIX YUCET U, TAKUM 00pa30M, BBECTH CUCTEMY KOOpPJUHAT.
Hano uetko ycBouTh pa3nuyHbie GOPMbI ypaBHEHUH MPSIMOM U IVIOCKOCTH YMETh NEPEXOUTh OT
onHOU (GopMbl K apyroi. ClieayeT OCMBICIUTD U YCIIEIIHO MPUMEHSTh PEIICHUS KIACCHUECKUX
3a/la4 aHAJIUTUYECKON I€OMETPUM O B3aUMHOM DACIIOJIOKEHMH IPSMBIX U IUIOCKOCTEH, YMETh
OTIPENIENIATh YTJIbI U PACCTOSHUS MEXKIy Pa3IMIHBIMHU F€OMETPUIECKUMHU 0ObEKTaMH.

OTMeTuM B 3aKJIIOYEHHUE, YTO YCHEIIHOe U3yUeHHe TUCIMIUIMHBI « JIuHeltHas anrebpay,
npruoOpeTeHre HeOOXOIMMBIX KOMIIETEHIIH, YMEHHIA M HABBIKOB BJIQJICHUS MAaTEMaTHYECKIM all-
napaToM TpeOyeT OT CTYJEHTOB OOJIBLION CaMOCTOATENIbHONW paboThl. OOpaTuTe BHUMAaHUE, YTO
KOJINYECTBO YacOB, OTBOAMMBIX HAa CAMOCTOSITENIHYIO PabOTy B COOTBETCTBHH C YYCOHBIM ILIa-
HOM, OOJIBIIIE YHCIIa YacOB, OTBOJUMBIX Ha BCE BUBI Ay AUTOPHBIX 3aHATUH.

7. ®OH OLICHOYHBIX CPEACTB

@DOoH/ OLICHOUHBIX CpeACTB NpezcTaBieH B [Ipunoxenun 2 k paboueit mporpaMMe M BKJIIOYAET
pa3zaens:

1. MeTo/1bl KOHTPOJIS M OLIEHUBAHUSI PE3YJIbTATOB 00yUEeHUs

2 llIxana u KpUTEpUU OLIEHUBAHUS PE3YJIbTAaTOB 00yUEHHUS

3. OueHOYHBIE CPEACTBA

3.1. Texymuii KOHTPOJIb

3.2. IlpomexxyTOouHas aTTecTauus
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Ilpunoscenue 1

TemaTnyeckn JIaH cOAePKAHUA AMCUUILIMHBI «/InHeliHas anredpa»

IO HAIIPABJICHUIO ITOATOTOBKH

23.05.01 «Ha3emMHbIe TPAHCIMIOPTHO-TEXHOJIOTHYECKHE CPEACTBA»
Oo6pazoBatenbHas mporpamMmma (IpoduIib MOATOTOBKH)
CnopTuBHBbIE TPAHCIOPTHBIE CPEICTBA

dopMma 00y4eHHs : OUHAA
TI'ox nadopa: 2023/2024

(Cnenpanucr)
Buabi yueOHoii padoTsl,
BKJII0YAsl CAMOCTOSITETbHYIO Buasl caMocTosITeIbHOW PadoOThI Dopmbl
a arrecra-
5 = padoTy CTYyIeHTOB, CrynenroB M
Paznen g S 1
2]
3 o U TPYAOEMKOCTh B Yacax
n/n CP | KC
J | I/C | Jlab C P K.P. | K.II. | PT'P | Pedepar | K/p | D 3
IlepBblii cemecTp
Paznen 1. DiieMeHTHI TMHEHHOM aJ1-
1.1 | redopsl Mampuywl, deticmeusi Ha0 mampu- 1 1 2 2 3
yamu.
Onpenenurenu, UX CBOWCTBA U BBIYHCIIE-
Hue. MaTtpudHas 3anuch CHUCTEMBI JIMHEHU-
12 prHne 1| 2 2 3 +
HBIX YpaBHEHUIA.
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Boinaua zaganuii PI'P Ne 1 o iMHeiiHOH
ajareope .

1.3

OO6parHas MaTpulia U €e Bunucienue. Mar-
pUYHAS 3alACh CHCTEMBI JTUHCHHBIX ypaB-
HEHHI.

1.4

CucreMbl TUHEHHBIX anreOpanyecKux
YpaBHEHUI, OCHOBHBIE MTOHATHUS U ONpEJie-
neHus1. Pemenue cucteM NTMHENHBIX ypaB-
HeHuil metogoM Kpamepa, metomom obpat-
HOW MaTpHUILIbI

1.5

Pemenne cucreM TMHEHHBIX ypaBHEHUN
MetoqoM ["aycca. Panr marpuipsl. Teo-
pema Kponekepa — Kanesnnu.

1.6

Meton I'aycca B IpOU3BOJIBHBIX CUCTEMAX
JMHEUHBIX ypaBHEHUNH. OTHOPOAHbBIE CH-
CTEMBI JJMHEWHBIX YPaBHCHUM.
CamocrositesibHas padora Nel B ayauTo-
pMH 110 JTHHeHOH ajnredpe

1.7

BekTtopel. JIuHeiiHbIE Onepanyu Hal BEKTO-
pamu, ux cBoiicTBa. JIMHeiHbIe KOMOUHA-
WA BEKTOPOB. JIMHEWHO HE3aBUCUMBIEC U
JIMHENHO 3aBHUCHUMbIE CUCTEMbBI BEKTOPOB.
Boipaua 3aganamii PI'P Ne2 mo BeKTOpHOII
ajareope.

1.8

[Tonsitne Oasuca. KoopawHaTel BEKTOpA.
KonnuueapHOCTh, OpTOTOHAIBHOCTD M KOM-
IJIAHAPHOCTh BEKTOPOB.
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1.9

CkanspHoe NMpOou3BEJCHUE BEKTOPOB U €ro
cBoiicTBa. BekTopHoe nmpousBeneHHe IBYX
BEKTOPOB, €r0 CBOMCTBA.

1.10

CwmenanHoe MPOU3BE/ICHUE TPEX BEKTOPOB
U ero cpoiictBa. Breruncnenue odbema ma-
pasuienenurnena. YcCIOBUE KOJUIMHEapHO-
CTH, OPTOrOHAJIBHOCTH M KOMILUIAHAPHOCTH
BEKTOpoB. OPTOHOPMUPOBAHHBIN Oa3ucC.
Brruncnenue ckansipHOTrO, BEKTOPHOTO H
CMELIAHHOTO MPOU3BE/ICHUI BEKTOPOB, 3a-
JTaHHBIX KOOpJWHATAMH B OPTOHOPMHUPO-
BaHHOM 0Oasuce.

CamocrosiTesibHas padoTa Ne 2 B ayauTo-
PHH 110 BEKTOPHOM ajiredpe

10

JIuneitnpie mpocTpaHcTBa. PasmepHOCTh U
0a3uc IMHEHHOTO MPOCTPAHCTBA.

Martpuna mepexona ot 06a3uca Kk 0asucy
npeoOpa3oBaHre KOOPJIMHAT BEKTOpa IMPHU
n3MeHeHuu 6azuca. CoOCTBEHHBIC BEKTOPHI
n CO6CTBCHHBI€ 3HAUYCHUS JIUHEMHOTO OIle-
paTopa.

11

1.12

Paznea 3. KommiekcHble 4HcJIa H MHO-
rowieHbl MHOKECTBO KOMIUIEKCHBIX YH-
CCII. q)OpMI)I 3alIMCU KOMIIJICKCHBIX YUCCII.
Omneparuu HaJ KOMIUICKCHBIMU YHCIIAMH.
PasnoxeHue MHOTOYJIEHAa Ha MHOMKHTEIU
OCHOBHas TeopeMa ajareopsl

12

1.13

Pa3nes 4. AHannTH4yecKasi reoMeTpus
Cucrembl koopauHat. Pa3nnyHble THUIIBI
YPaBHEHUH IJIOCKOCTH

13
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Boinaua 3agauunii PI'P Ne3 mo amaaurTn-
yecKOW reoMeTpuu

1.14

Paznuynple THUnbl ypaBHEHUW NPSMOM Ha
IUIOCKOCTH U B IPOCTPAHCTBE

14

1.15

B3aumHoe pacnonokeHue npsiMbIX Ha IU10C-
KOCTH U B IIPOCTPaHCTBE. Briuncienue pac-
CTOSIHUM MEXKIy IBYMs TOYKaMH, TOYKOMU U
npsAMoii.. B3anMHoOe pacnosnokeHue Mmioc-
KOCTEH. BpluuciaeHue paccTOSHUM MeEXAy
TOYKOM U MJIOCKOCTBIO

CamocrositesbHast padora Ne 3 B ayauro-
PHMH 110 AHAJMTHYECKOI reoMeTpuu

15

1.16

KpuBsle BTOpOro nopsjika Mx reomerpude-
CKHE CBOWICTBA. YPAaBHEHMS BJUIMIICA, TH-
nepoonel, mapabonsl OOmiee ypaBHEHUE
KpUBOH BTOporo mopsaka. IlpuBenenue
KPUBBIX BTOPOrO MOpsAIKa K KaHOHHUYE-
ckomy Buay. [loBepXHOCTH BTOPOro IO-
psaka

16

dopMa aTTrecTalum

21

Bcero yacoB no jucunInge

16

32

60

PI'P

caMm
pao.
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IIpunooicernue 2

®OH/J ONEHOYHBIX CPEACTB

MO JUCLUTIJIMHE

«/Iuneitnas aaredpa»

Hamnpagsnenue noarorosku: 23.05.01 «HazemHble TpaHCTIOPTHO-TEXHOJIOTHYECKUAE CPEACTBAY
[poduns: «CiopTUBHBIE TPAHCTIOPTHBIE CPEICTBA»

Kadenpa: «MatemaTuka»

1. MeToabl KOHTPOJIAA M OLICHUBAHUSA Pe3yJbTATOB 00y4eHH s

JU1st KOHTPOJISL yCIIEBAEMOCTH M KaYeCTBAa OCBOCHHS JMCLUIUIMHBI HACTOSILEH POrpaMMoi
IPEyCMOTPEHBI CIEAYIOIINE BUAbl KOHTPOJIS:
- KOHTPOJIb TEKYIEH YCIIEeBAaEMOCTH (TEKYIIUNA KOHTPOJIb);
- IPOMEXYTOYHAs aTTecTanus (IK3aMeH).

2. llIkaja ¥ KPUTEPUHU OLEHUBAHUSA Pe3yJIbTATOB 00y4YeHUs!

DopmMa NPOMEKYTOYHON aTTECTALMH: IK3aMeH

[IpomexyTounas aTTectanus o0yyaromuxcs B (GopMe 3K3aMeHa MPOBOJUTCS MO pe3yIbTaTaM
BBITIOJTHEHUSI BCEX BUJIOB y4eOHOM paboThI, MPEyCMOTPEHHBIX YUYEOHBIM IIJIAHOM 10 1aHHOM AUCIIH-
IUIMHE, TIPU 3TOM YUYUTBIBAIOTCS PE3yJbTaThl TEKYIIETO KOHTPOJS yCIEBAaE€MOCTH B TE€UEHHE Ce-
MecTpa. OleHKa CTeNneH! JOCTIKEHUS 00yYaroluMHUCs MIaHUPYEMBIX Pe3yJIbTaTOB 00YUYEHHS MO
JTUCIUIIMHE TPOBOJUTCS MPENoJaBaTeNeM, BEAYIINM 3aHIATUS 10 AUCHUIIMHE METOJIOM JKCIIepT-
HOI1 onieHkH. [lo uTOramM MpoMeKyTOUHOM aTTeCTalluy MO JAUCHUIUIMHE BBICTABISETCS OI[CHKA «OT-
JUYHOY, «XOPOILI0Y, «YIOBIECTBOPUTEIHHOY» UITU «HEYIOBICTBOPUTEIHHOY.

[IxaJa oneHUBaAHUA

Onucanue

OTJIINYHO

BrlinosiHeHBl Bce 00si3aTeslbHbIE YCJOBHSI NMOATOTOBKH CTY-
AEHTAa K INPOMEKYTOYHOH AaTTeCTAlMH, IPEIyCMOTPECHHbIE
nporpaMMoil quciUIInHel. CTyZIEeHT IEMOHCTPUPYET COOTBET-
CTBHE 3HAHUU, YMEHUH, HABBIKOB II0KA3aTeJIsIM, IPUBEICHHBIM B
TabJIMIax, ONEpPUPYET MPUOOPETEHHBIMU 3HAHUSMH, YMEHHUSIMH,
HaBBIKAMM, IIPUMEHSIET UX B CUTyalUsAX NOBBIIICHHON CJIOKHO-
ctu. Ilpu sTOoM MoOryr OBITH NONYILIEHBl HE3HAYUTEIbHBIC
OIIMOKM, HETOYHOCTH, 3aTPyJHEHHs INPH IEPEHOCe 3HAHUM U
YMEHU Ha HOBbIE, HECTAHIAPTHBIC 3a7a4H.

Xopouio

BrinonHeHsl Bce 00si3aTeslbHbIE YCJOBUSI NMOATOTOBKH CTY-
AEHTAa K NPOMEXKYTOYHOH AaTTeCTAlMH, IPEIyCMOTPECHHBIC
nporpaMMoil quctMIIMHbL. CTYIEHT 1eMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUH, HABBIKOB [TOKA3aTeNsIM, IPUBEICHHBIM B
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TabJIMIAaX, ONEPUPYET NPUOOPETEHHBIMU 3HAHUSMU, YMEHUSIMH,
HaBbIKaMH. B To ke BpeMs IpH OTBETE J0ITyCKAET HECYIIECTBEH-
HbI€ MOTPEIIHOCTH, 3a1a4M PEIIaeT ¢ HeJI04YeTaMH, HE BIIUAIO-
MMM Ha OO X0/ peLIeHHUSI.

yI[OBJ'ICTBOpI/ITCJ'ILHO

Beinonuens! Bce 00si3aTe/ibHbIE YCJIOBHUSI NMOATOTOBKH CTY-
JAeHTAa K NPOMEXKYTOYHOH AaTTeCTallMH, IPEIyCMOTPEHHBIE
nporpaMMoil aucuuIuinHel. CTYAEHT JE€MOHCTPUPYET COOTBET-
CTBHE 3HAHUH, yMEHUH, HABBIKOB [10KA3aTeJIsIM, IPUBEICHHBIM B
TabJIMIax, ONepUpyeT NPUOOPETEHHBIMU 3HAHUSMH, YMEHUSIMH,
HaBblkaMu. Ho moka3bIBaeT HerIyOOKue 3HAHUs, P OTBETE HE
JIOITyCKaeT rpyObIX OMIMOOK MIIM MIPOTUBOPEUU, OJHAKO B (op-
MYJUPOBAHUU OTBETa OTCYTCTBYET JOJDKHAS CBSI3b MEXKAY aHa-
JU30M, apryMeHTaluel U BbIBOJAMM, B PEIICHUH 3a7ay MOTYT
coJepxarbes rpyobie ommoku. J{is moaydeHus mpaBUIbHOTO OT-
BeTa TPeOYyIOTCS YTOUHSIOIINE BOTIPOCHI.

HeynosnerBopurenbHo

He BeimonHeHbl oO0si3aTesIbHbIE YCJAOBHMSA IOATOTOBKH CTY-
AECHTAa K INPOMEKYTOYHOH AaTTeCTAlMH, IPEIyCMOTPECHHBIE
nporpammoit aucuuniueel, MM cTyneHT neMoHCTpupyer He-
IIOJIHOE COOTBETCTBUE 3HAHWM, YMEHUN, HABBIKOB IIPUBEACHHBIM
B TabJIMIaX, Oy CKAIOTCS 3HAUNTENIbHBIC OIIMOKH, IPOSIBIISAETCS
OTCYTCTBUE 3HAHHUM, YMEHUM, HAaBBIKOB II0 PNy IOKa3aTeseH,
CTYJIEHT UCHBITBIBACT 3HAYUTEIIbHBIE 3aTPyJAHEHUS IIPU ONEPH-
POBaHNY 3HAHUSAMHU U YMEHUSIMU.

3. OueHo4HbIE CPeACTBA

Hepeqem, OLCHOYHBIX CPEACTB 110 JTUCHUIIINHE

«JIugeiigas ajareopa»

HaumenoBanue [IpencraBnenue oue-
No Kpartkas xapakTepucTka OlleHOYHOTO
OLIEHOYHOTI'0 CpelI- HOYHOI'O CpPE/ICTBA B
/1 cpeacTBa
CTBa dOC
1 Kontposnbnas (ca- CpencTBo NMpoOBEpKHU YMEHUW NPUMEHSTh | KOMIIEKT KOHTPOJIb-
MOCTOSITEIbHAS) MOJIyYEHHBIE 3HAHUA JUIS PELICHMS 3a7a4 | HbIX 3aJaHUM IO Ba-
pabora ONPENEICHHOr0 THUIA MO TEME WM pa3- | pUaHTaMm
Jen
(KP) g

2 | Pacuerno-rpadu-
yeckas pabota

(PTP)

CpencTBo MpOBEPKU YMEHUH NMPUMEHSTH
MOJTyYeHHBIE 3HAHUSA IO 3apaHee oIpeje-
JICHHOW METOJWKE Ul pelleHus 3aaad
WIM 3alaHuil 10 MOJYJNIO WU JAHUCLHU-
IUTMHE B LIEJIOM.

Komimiekt 3apmanuit
JUTS BBITIOJTHEHUS pac-
YeTHO-rpaduIecKon
paboThl
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CpeI[CTBO KOHTPOJIsL, OpraHU30BaHHOC KaK
cricnyajibHas 6€CC)I3. neaarorndycCKoro pa-

VYcrHbIi onpoc co- | 60THUKA ¢ 00y4arolMMCsl Ha TEMBI, CBS- Bompocsr o
3 OecemoBaHue, 3aHHBIC C M3y4aeMOM AUCIUILTNHOM, U pac- | TeMam/pa3zenam Juc-
(YO) CUMTAHHOE HA BBISICHEHHUE 00beMa 3HAHUN [ATUTHHBI

oOyuJarolerocsi 1o OnpeAeeHHOMY pas-
Jieny, TeMe, mpobaeme u T.11.

Cucrema cTaHIapTU3UPOBAHHBIX 3a/IaHUH,
Tect MIO3BOJISAIOILAS aBTOMAaTU3UPO- @DOHJT TECTOBBIX

(T) BaTh NPOLIEAYPY M3MEPEHHUS YPOBHS 3HA- 3aaHui

HUHN ¥ yMEHUI 00yJaromerocs.
5 | Ok3amenanuonHble | CpeicTBO NPOBEPKM 3HAHWW, YMEHMH, | DOK3aMEHALlMOHHbIE
OUNeTHI HABBIKOB. MOXKET BKJIIOYATh KOMIUIEKC T€O- | OUIIETHI.
pPETUYECKUX BOIPOCOB, 3a/ay, IpaKTUYe-

(Ob) . [llxana oreHMBaHUS U
CKUX 3aJIJaHUM.
npoueaypa IpUMEHE-
HUSL.
[IpomesxxyTouHast aTTecTa- Ok3ameH (D) 1) ycrro (V)
s (ITA)

2) mucemenHo (I1)

3.1. Tekymuii KOHTPOJIb

O1ieHOYHBIE CPEICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH BKIIFOUAIOT KOHTPOJIbHBIE BOIIPOCHI
1 3a7aHus B hopMe OJIAaHKOBOTO TECTUPOBAHUS 11 KOHTPOJISI OCBOCHHS 00YUYAIOIIMMHUCS Pa3/IeioB
TUCIUIUTUHEL, ipreM PI'P.

Conep:xanue pacyeTHo-rpaduyeckoii pagGoTsl.

PacuerHo-rpadguyeckas padora Nel mo imHeliHo# aareope.

Kpatkoe conepxanue pacueTHO-TpapuuecKoil paboTHI:

Martpuiiel U onpeaenuTend. PermeHne cucteM JUHEHHBIX anreOpandecKuX ypaBHEHUH METOIaMH
I'aycca, Kpamepa u oOpaTHO# MaTpHIIbI.

PacuetHo-rpaduueckas padora Ne2 mo BeKTOpHOIi ajaredpe.

Kpatkoe coneprkanue pac4eTHO-TpauiIecKoil pabOThI:

BexTopsl, aeiictBust HaJ BekTopaMu. CKalsipHOE, BEKTOPHOE, CMELIAaHHOE IIPOU3BEIEHUS BEKTOPOB.
PacyeTrHo-rpaduueckas padora Ne3 mo aHaJIUTHYECKOH reOMeTPHUM.

Kpatkoe coneprkanue pacqeTHO-TpauIecKoil pabOThI:

Paznuunble BUABI ypaBHEHUN NIPSIMOM U INIOCKOCTH. B3auMHOE pacmosoKeHUe IPSIMBIX Ha ILUIOCKO-
CTH, IJIOCKOCTEHN B MPOCTPAHCTBE.

KoMmuiekT 3a1annii 1J1s1 BbINOJTHEHUS
pacueTrHo-rpapuueckux pador (PI'P)

no nucuuminae JluaeHasi ajareopa
(HaMMEHOBaHUE JUCLUTITUHBI )

PI'P Nel, yactp 1
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3aganue Nel. Jlanbl matpunsl 4 =| 1
4
Beimonauts aeiicteusi: A +8B' .

3ananue Ne2. ITpoOIKUTE JaHHOE MaTpHuHOE paBeHcTBO (2A4+3B)° —4A4° —6A4B =...

Y TIPOBEPUTH €r0 AJI MaTpUll A U B U3 IEpBOro  3a/aHusl.

3ananne No3. BeIUuCIHUTE OMPENeUTENb ABYMS CIIOCOOaMHU: Pa3I0KEHHEM 10 TIEPBOH CTPOKE U
pa3I0KEHUEM I10 IEPBOMY CTOJIOLLY.

1 0 -1 2
0 2 1 -1
1 1 -1 1}
1 1 -2 1

3ananue Ne4. JInis JaHHON MaTpHIIBI HAUTH 00paTHYI0 MaTpHily. Clenars MpoBEPKY.

I 0 2
1 1 0.
-1 2 3

3amanue Ne5. Pemmts Mmarpuunoe ypasaenne AXB = C (maiita X). Caenarsh IpoOBEPKY.

P R N P

3ananue Ne6. Halitu paHr MaTpuisl.

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

PI'P Nel, 3apaHusi IO peLICHHIO CHCTEM JIMHEHHBIX a/Ire0pan4ecKux ypaBHeHUH
3amanue Nel. Pemuts cuctemy merogom Kpamepa. Caenatb mpoBeEpKy.

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

3apanue Ne2. Pemmute cucremy u3 Nel MeTooM 0OpaTHON MaTpHILIbI.

3aganue No3. Pemuth cuctemy u3 Nel merogom ["aycca.

3amanne No4. Pemmth HEOTHOPOIHYIO cCUCTEMY MeTosioM ['aycca. Halitu oO1iee pemenne u 4acT-
HOE peIICHHE.
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X +x,+2x,+3x, =5
3x,+2x, —4x, —2x, =1
S5x,+4x, + 4x, =11

3amanne NoS. Pemmth oHOpOAHYIO cucTeMy MeTosioM ['aycca. Haiitu obmiee pemenne u @CP.

2x, +6x, —=9x; - 9x, =0
4x, —5x;+x, =0
3x,4+3x, —7x;—4x,=0"
X, —3x,+2x;,+5x,=0

PT'P Nel, vactn 2
3ananue Nel. Ilokaszarb, 9TO BEKTOpHI M, K, p 00pa3yroT 0a3ucC B MIPOCTPAHCTBE U PA3I0KHUTh

Bektop a mo stomy basucy: m =(1,—1,2),n=(2,0,3), p=(-2,—-1,1),a =(5,-4,13).

Bajanne Ne2. JlaHbl BEKTOPBI 771 ¥ 1 . BBISCHUTH — KOJUTHHEAPHBI JI BEKTOPBI @ U b .

m=(28,-8,8),7=(-21,6,-6), a=2m+ii,b =2

—-m.

S|

VAN
n|=2,(m,n)=135", a=6n—m.

, €CIIH |ﬁ| = 6\/5,

3amanme Ne3. Haiitn ‘a_

Baganve Ned. Jlan A ABC.Haiitu £ B,ecm A(1;—-1;2), B(3;3;2),C(7;1;2).

3amanue No5. IIpu kakux 'x' BEKTOPHl d U b mepnenaukyaspHb?

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

3amanue Ne6. Haiitu miomans napauieorpaMma, IIOCTPOEHHOrO Ha BEKTopax @ u b .

_ Nz
n|:3,(m,n):g.

a=2m-50,b=m+n,

3amanne No7. Haittu mmomans tpeyronpauka ABC, ecmu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

Bamanne Ne8. Jlaubl BeKTOpBI d, b, C . BBISSCHUTH — KOMILUIAHAPHBI JIH BEKTOPHI. ECITH BEKTOPHI He

KOMIIJTaHapHBI, TO HaWTH 00bEM napajjejcnmiic1a, IOCTpOCHHOI'O Ha BEKTOPax E, b . cu onpenc-

JINTH — KaKyI0 TPOMKY OHH 0Opa3yroT.
a(l;-1;5),b(2;4;-2),2(3;0;1).

3azmanue Ne9. Jlns nuHeitHOTO onepaTopa 4 3aaaHbl 00pa3bl 0a3UCHBIX JneMeHTOB Ae , Ae,, Ae,

. 3amucaTh Matpully onepatopa A B 6asuce e, e,, €, U Hailith oOpa3

DIIEMEHTa X .
Ae =7e ,+3e,-2e,, Ae,=e —e,+4e,, Ae,=2e +2e,+3e,,
x=2e —4e, +e,.
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3amanne Nel0. Haiitu coOCTBEeHHBIC 3HAUCHUSI M COOCTBEHHBIC BEKTOPHI JINHEHHOTO OTepaTopa,

. -4 1
3aJJaHHOTO B HEKOTOpOM Oaznce MaTpuuel 4 = [ 7 2) .

PI'P Ne 1, vactn 3

3ananue Nel. TIpsmas [/, mpoxoauT yepes Touky A mapamiensHo Bekropy ¢ . Ilpsmas [, mpo-
XOJIUT Yepe3 TOUKy B meprneHaAuKyIspHO BEKTOpy 71 . HalTi TOUKy nepecedeHust MPpSIMBIX U YTOJ
mexny mumu, ecmn - A(3;5), g (1;3), B(0;5), n(-3;4).

3amanue Ne2. [lana npsimast /, . [Ipsamas [, mpoxoaut uepes Touku 4 u B. Haiitu pacctosiHue OT
TOUKH TIepecedeHust IpAMbIX [, U [, 1o mpsiMoii /, .

Jx=-8¢t-3 ) _ 0w ~
ll'{y:3t+4’ A(450)3B(7,3), 13.9x 12y+2—0

Baganne Ne3. Haiitu paccrosiaue ot Toukn M| 110 IIOCKOCTH (@, IPOXOISIIEH Yepe3 TOUKy A
IepIeHANKYISIPHO BekTopy 7, ectn M (0; 1;7), A(2;-1;4), 1 (6;22;-3).

3amanue Ne4. Haiitu yrosi Mexay IIIOCKOCTBIO ¢ M IUIOCKOCTBIO [3 , IPOXOAIIEH Yepe3 TOUKH
A, Bu C,ecrm a:5x+y+4z-28=0, A(5;2;5),B3;7;0),C(—4;-3;-1).
3amanne NoS. 3amucaTh KAHOHMYECKHE ypaBHEHHS MPSIMOH, 3aJaHHOIH OOLIMMH ypaBHEHHSMHU.

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

Bamanne Ne6. Haiitu TOuKy mepeceueHust psiMOil /¥ TIIOCKOCTH (@ W yTOJI MEKIy HUMH.

x+2:l:2_1; a:x+2y-3z-12=0.
3 4 =2

l:

3amanmne Ne7. Ilpsmas [, mpoxommt yepe3 Toukn A u B. Ilpsamas [, mpoxoxaut uepes Touky M
HEpHEHANKYJIAPHO IUIOCKOCTH ¢ . HaliTn yron Mexmy npsiMbiMu /, U [, ¥ BBIICHUTD — JICXKAT JIH

OHHU B OHHOﬁ IIJIOCKOCTH WJIM CKPCIIHUBAKOTCA.

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

. L (x+3)? 2
3ananue Ne8. Jlns naHHOW KpUBOH % + 2o yKa3aTh (POKYCHI, SKCIIECHTPUCHUTET, TUPCK-

25
Tpuckl. IlocTpouts KpuByt0, 1300pa3uTh HOKYCHI, AUPEKTPHUCHI.

Baganne Ne9. IlpuBecTu ypaBHeHne kpuBoii 9x” —25)° —18x+200y —616=0 k kaHOHHUe-
CKOMY BUJIy U TIOCTPOUTH KPHUBYIO.

KonTtposbHble 3a1anus (mpuMepbI)

Bapmuanr.
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1. Haiftu 3Ha4eHHs MaTpUIHOTO MHOTOWIeHa F (A)

-1 0
f(x)z—x3+2x2—x+3,A=[3 2J

-2 0 8 1 -5
3 -1 7 2 4
-8 2 -6 -3 -13
11 -3 13 5 17

2. HaiiTi paHr MaTpuIbl IPUBEACHUEM K CTYIIEHYATOMY BUAY

1 2 1
3. BeIuucauTh onpenenuTeNb NPUBEICHUEM K CTYTICHIaTOMY BHIY 3 -5 3
2 7 -1

4. Haiitn matpuiry, oOpaTHyto maHHOW (a). PemnTh MaTpuuHoe ypaBHEeHHE (0)

1 2 1
3 -5 3 (6) b2y (2039

@) 3 4 13 -1 0
2 7 -1

5. Pemwuts cucteMy ypaBHeHHH. YKa3aTh 001ee U OHO YacTHOE peleHue (a).

Pemuth cuctemy ¢ moMolpi0 00paTHOM MaTpulIlsl U 1o hopMmysiam Kpamepa (0)

4x,+9x, —5x;, —8x, =5 X +2x,+x;=5
(@) 13x, +7x, —2x;—4x, =4 (6) 13x, —5x, +3x, =7
2x,+5x, +x;+3x, =3 2x,+7x,—x; =13
Bapuant
1. PacicaTs pasIokeHne BEKTopa X 110 BEKTOPaM p, g, I
x={5-12,1}, p={1,-3,0}, ¢={1,-L1}, r={0,-1,2}

2. KonnuneapHs! 11 BEKTOpEl p U ¢ ?

a=1{2,0,1}, b={-2,3,1}, p=2a+2b, g=3a-2b

3. Jana nupamuna ¢ BepiruHamu B Toukax A A, 4,4, .
4,(-2,4,8), 4,(4,-1,2), A4,(-8,7,10), 4,(-3,4,-2)
Haiitn:

a) yroa mexay peopamu 4 A4,, A A,

0) 00BEM MUpaMHUTBI

B) JUIMHY BBICOTHI OIyILIIEHHOW Ha rpanb A 4,4,
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I) HaiiT JUIMHY MeHUaHbl, IPOBEACHHYIO U3 BepIInHbl A, K pebpy A, A4,

4. BRIYMCIUTS IUIOLIA b TAPAILIETIOrPaMMa, IIOCTPOSHHOT0 Ha BEKTOpax @ U b ¢ — yromn Mexy BEKTO-
pamMu p u g

- — 4
|p|—2, q|—2, a—z.

BapuanTt

1. Haiitu paccrosiane oT Touku M, 10 IIIOCKOCTH (M MM 3):
M, (—9;10;2), M1(0;7;—4), M, (4;8;—1), M3(—2;1;3)

Lo lx+y+z-2=0
2. Beinucats KaHOHHYECKOE yPAaBHEHHUE HPSMOIL:

x—y=3z4+6=0

x=2 y-3 z+1
1 —4

3. HaiiTi TouKy nepeceueHus NpsIMON U INIOCKOCTH: ux+y+2z-9=0.

x—1
4. Haiiti Touky F, cummerpuaHyo Touke P oTHOCHTenbHO npsivoit /: P (O;—1;3) u A %

1 -1

5. HanmcaTb ypaBHEHHE IIOCKOCTU ¢ TIPOXOASAIICH depe3 Touky M 1 NepHeHAUKYIIpHO  IIPAMOM

(M1M2)3 M, (3;2;0), M1(4;1;5), M, (2;—1;4).
6. HaliTi KOocHHYC yIiia MEKAY IIIOCKOCTAMH O U Q. :
o, :3x-y+3=0, a,: x-2y+5z-10=0

BapuaHT 3a1aHnii MPOMEKYTOYHOI0 TeCcTa

3 -1 7 2 4
1.1. HaiiTu padr MaTpHIlbl IPUBEIACHUEM K CTYIICHUATOMY BH]I
p p p y y y -8 2 6 -3 —-13

mnm -3 13 5 17

1 -2 -2 3 5
1.2. Pemuth MaTpUYHOE ypaBHEHUE 3 4 (X =

X +2x,+x,=5
1.3. Peruts cucremy mo dopmyinam Kpamepa 3x, —5x, +3x;, =7

2x, +7x,—x; =13

2.1. Harmucats pa3iokeHre BEKTopa X IO BEKTOpam p,(},; } = {5,—12, 1} R ; = {1,—3, 0} , é = {1,—1, 1} ,
r=1{0,-1,2}

2.2. Beraucimrhb IUiomaab rnapauiejorpaMmma, NOCTpOCHHOI0 Ha BEKTOpax an b o - yroj MExXay BEKTOpaMu p u q
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2.3. laHa nupamuia ¢ BeplIMHAMU B TOUKaX A1A2A3A4 . Al (6, 1, 3) s A2 (6, -2, —3) , A3 (2, 2, 0) , A4 (—5, 1, 0)

Haiiti nnuHy MexnaHsl, IPOBEAECHHYIO U3 BEPIIUHEI Al K pedpy A2A3

x-2 y-3 z+1

nx+y+2z-9=0.
1 -4 Y

3.1. Haiitu TOuKy nepecedeHus NpsMON U INIOCKOCTH:

x—1 z
3.2. Haiitu Touky Pl CHMMETPHUYHYIO Touke P OTHOCHTENbHO TPSMOi [- P (O; —1; 3) u T A T .

-1

3.3. HamucaTb ypaBHeHue IIOCKOCTH (Y mpoxozseit uepes Touxy M, o Y NEPIEHIUKYIISIPHO  TIPSAMON (M M 2) M 0 (3; 2; O)

, M (41;5), M,(2;-1;4).
4.1. Jlana kpuBas BToporo mopska x° +4y° —12x+16y +16 = 0 . [lomyunTs KaHOHHUECKOE YPABHEHHE KPHBOI U IOCTPOHTH .c€

! ’ !
4.2. CocTaBuTh MaTpully nepexoja oT 6asuca €,,e,,e; k basucy €, ,e, ,€, , eciu

= _ ANz = S 2= = I A = =
€ =26 +é,+¢,; ¢, =¢ —¢6,+¢6;; é; =¢ +2¢, +¢,

Kpurtepun onenku:

- OLIEHKA «3aYTE€HO» BBICTABJISCTCS CTYJCHTY, €CIIM OH PEryJIIpHO B TEUEHUE CeMecTpa MPeCTaBIslI
PECIICHHUA 3aaa4, BBIIIOJIHWII ITOJTHOCTBIO BCC 3alaHUA U UX 3allIUTUII, OTBETHUB HA BOIIPOCHI IIPEIioaa-
BaTeJs;

- OLICHKA «HE 3aYTEHO)» BBICTABISETCA CTYJIEHTY, €CIIM OH HEPETYJSIPHO B TEUCHHUE CEMECTpa Mpej-
CTaBJISU1 PELICHHUs 3a/1a4, BHIIOJHWII 3aJlaHKsI HE OJHOCTBIO MJIM BOOOILIE HE NMPECTaBIsl paboThI
Ha INPOBCPKY, AJOITYCKACT CYHICCTBCHHBIC HETOYHOCTH B OTBETAaX HA BOIIPOCHI IPCIIOAABATCIIA.

J1nist ipoBeieHNsI TEKYIIEro KOHTPOJISI 3HAHUH CTYIEHTOB B AMCTAHIIMOHHOM (opMare B pas-
paboTaHHbIX Kadenpoit «MaremMaTnkay OHJIAWH-Kypcax UMEIOTCS TPOMEKYTOUHbIE (TIPOOHBIE) Te-
CTHI.

3.2. IIpome:xyTO4YHasl aTTeCTALMS

[IpomexxyTouHast aTTecTanus - (3K3aMeH) MPOBOIUTCS 0 OMIIETaM B yCTHOU (opme.
Bpewmst 1 oAroToBKM OTBETA HA BOMPOCHI HE Ooiiee 45 MUH.

bunert BKiIr04aeT TEOPETUUECKUM BOIIPOC U 3a/1a4H.

KommiekThl 5K3aMeHallMOHHBIX OUIETOB XpaHATCS Ha Kadenpe «MaremaTukay.
TunoBble BApMAHTHI OWJIETOB NMPUJIATAIOTCS.

KoMmuiekT Bonpocos

JIMHEWMHAS AJITEBPA

MaTtpuipbl, TUIIBI MATPHIL.

Onepauuu ¢ MaTpullaMu, UX CBOMCTBA.

YMHOK€EHUE NPSAMOYTOJIBHBIX MaTPHLI.

Marpuunasi popma 3arucy CUCTEMbI TMHEWHBIX alNreOpandecKuX ypaBHEHHIA.

AW~
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Onpenenureny U UX CBOKCTBA.

[lonsartue onpenenutens. MUHOPHI U adredpanyecKue TOMOJIHEHHs.

CucreMbl TUHENHBIX anreOpanyecKux ypaBHEHHUM, OCHOBHBIE MOHATHUS U ONIPEICICHHUS.

[IpaBuno Kpamepa perenusi cucteM JMHEHHBIX YPABHEHU.

9. OGparHas MaTpula 1 € BEIYHCIICHNE. Y CIIOBUE CYIIECTBOBAHUS OOpAaTHON MAaTPHIIBI.

10. Pemienue cuctem TUHEHHBIX anreOpanyecKux ypaBHEHHH METOI0M OOPaTHOI MAaTPHIIBL.

11. Meron lNaycca pemienust cucteM JIMHEWHBIX ypaBHEHUH.

12. Pemienne npou3BOJIbHBIX CUCTEM JIMHEMHBIX YpaBHEHUI MeTo1oM ['aycca.

13. Panr matpuusl. Teopema Kponekepa — Kanemnu.

14. OnHOpOAHBIE CHCTEMBI JIMHEUHBIX ypaBHeHUN. Kpurepuii cymecTBoBaHUS HETPUBHAIBHBIX pe-
LICHUI.

15. IlonsiTuEe BEKTOpa U JIMHEWHBIEC ONIEPALIM HA/l BEKTOPAMH, CBOKWCTBA OINEpaluil.

16. JIuneiinass KoOMOMHAINS BEKTOPOB.

17. JIuneitHast HE3aBUCUMOCTD U JIMHEWHAS 3aBUCUMOCTb T€OMETPUUECKUX BEKTOpOB. Kpurepuii nu-
HEWHOM 3aBUCUMOCTH.

18. Iloustue 6a3uca. KoopauHarel BekTopa.

19. OpronopmupoBaHHbIN O0a3uc. Pa3noxeHune BeKTopa 1o BeKTopaM Oaszuca.

20. YnopsnodeHHas TpOWKa BEKTOPOB.

21. CkansipHO€, BEKTOPHOE M CMEIIAaHHOE MPOU3BEICHNE BEKTOPOB B OPTOHOPMUPOBAHHOM Oa3uce.

22.YcnoBusi OpTOrOHAJIBHOCTH, KOJUTMHEAPHOCTH M KOMIUIAHAPHOCTU BEKTOPOB.

23. JluHeiiHble IPOCTPAHCTBA.

24. Marpuna nepexofa oT 0asuca k 6asucy.

25. CoOcTBEHHBIE BEKTOPBI 1 COOCTBEHHBIC 3HAYCHHS MATPHIIBL.

AHAJIMTHYECKAS TeOMeTPHUs

1. Cucremsl koopauHar. JlekapTOBbI NPSAMOYTOJIbHBIE KOOPAMHATBI HA TUIOCKOCTH U B IPOCTPaH-
CTBE.

[TonsipHas cucreMa KOOpAMHAT.

PaznuuHble TUIIBI YpPaBHEHUH IIJIOCKOCTH U IPSMOM.

Berunciienue paccTosiHMM MEXAy ABYMs TOUKAMH, TOUKOH U NPSAMOM, TOUKON U INIOCKOCTBIO.
Brruncnenue paccTosHMs MEXIY CKPELIMBAIOIIUMHUCS IPSIMBIMH.

Brruncienue yrios Mexay AByMs IPSIMBIMU, IPSMOM U IIJIOCKOCTBIO, ABYMsI IITIOCKOCTSIMHU.
Kpussle BTOpOro nopsigka uX reoMeTpU4ecKue CBOWCTBA M ypaBHeHus. [IpuBeneHune KpuBou
BTOPOTO MOPsIKa K KAHOHUYECKOMY BHLY.

8. Kanonnueckue ypaBHEHUS 3JUIMIICA, THIIEPOOIIBL, TApaOOIIbL.

9. VYpaBHEHHE NOBEPXHOCTH BTOPOTO MOPSAIKA.

10. Kanonnueckue ypaBHEHUs cepbl, JUIUIICOUIA, KOHYCOB, TUIIEPOOIONI0B, TapaboI0uI0B.

ARG

JK3aMeHAIlMOHHBbIE OHJIETDI

Haznauenwue: Mcnonb3yroTest 1u1st mpoBeeHus npoMexxyTouHoi arrectanuu (ITA) mo nucuurinae
«JIuneiinas anre6pa.
Pernmament sk3aMena: - BpeMsi Ha TOATOTOBKY TE€3MCOB OTBETOB - 10 45 MHUH.

- Cioco6 KOHTPOJIS: YCTHBIC OTBETHI.
KoMrIuiekTsl sK3aMeHaMOHHBIX OMJIETOB JOJDKHBI coZiepkaTh OuieToB Ha 25-30% Ooubiie uucia
CTYJICHTOB B IpyIIme (XxpaHarcs Ha Kadenape «MareMaTukay).
TunoBbie BApUAHTHI ONJIETOB MPUJIATAIOTCS.

MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHN S POCCUNMCKON OEJEPALIMN
®EJEPAJILHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJIBHOE
VUYPEXXJIEHVE BBICILIETO OBPA3SOBAHUS
«MOCKOBCKHUM MOJUTEXHUYECKHUHN YHUBEPCUTET»
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(MOCKOBCKHWM MMOJIUTEX)

@akynbpTeT 6a30BBIX KOMITETCHIINH, Kadenpa «MaremaTtrika
Hucuunnuna «JIuneitHas anreOpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUWIET

1. Omnpenenurenu U UX CBOKCTBA.

2 1 0 1
X +2x, =-1
2x,=3x, =12°
4. Jla"bl BEKTOPHI a =(-5,9,8), b =(-3,1,-2), ¢ =(-8,10,-10) . [IpoBepUTh — KOMILTAHAPHBI JIU OHH.

12 -1 2
2. PemnTe MaTpu4HOE ypaBHEHHE XB= A, eciu A:[ j B:[ J

3. PemmuTh cuctemy MeTOI0M 0OpPaTHOM MaTPHUIIBI {

Ecnu Her, HaliTH 00beM IapalIelIenuIe a, TOCTPOSHHOTO Ha BEKTOpAx a,b,c.
5. Haittu yron Mexnay Bekropamu a =(1,-2,-2) u b =(2,0,1).

VYTBep:kIeHO Ha 3aceanuu Kadeapsl mareMaTuku «_03» 05 2023 r., nmpotokon Ne 10

HN.o. 3aB. xadeapoit H.B. BacunneBa / /

MMHUCTEPCTBO HAVKM U BBICIIIET'O OBPA3BOBAHM S POCCUMCKOM ®EJEPALIMNA
®EJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
VUYPEXJIEHWE BBICIIET'O OEPA3OBAHUSA
«MOCKOBCKHUM MOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWMH MMOJIMTEX)

®dakyabTeT 6a30BBIX KOMITCTCHIIHH, Kadenpa «Marematukay
Hucuuruinna  «JIuneitHast anredpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIA BUWIET

1. Jluneitnas koMmOuHanwus BekTopoB. basuc. Koopannater BekTopa.

1 2 -1
2. BbrumcnuTh onpegenurens MaTpuisl C= A", ecnma A=3 1 0 |.
{0 11 }
4x;—2x, +3x3 =12,
3. Pemmre cucremy ypaBHeHu# MeToioM ["aycca {xl +5x,—=3x; =1,
2x)+3x, —2x; =3.
4. Tloka3atb, 4TO BEKTOpHI m = (1,-1,2), 7n=(2,0,3), p=(-2,-1,1) 00pa3yroT 6a3uc B MPOCTPAHCTBE.
5. JlaHo ob1iee ypaBHeHUe IpsiMON  —2x+3y—5=0. HamucaTe: ypaBHEHUE NPSMOI1 C YTIOBBIM KO-
a¢unrenToM; ypaBHEHHE MPSMOI B OTpe3Kax; HOPMaIbHOE YpaBHEHUE MPSIMOM.

VYTBepxaeHo Ha 3acenanuu kadeapel MatemMatuku «_03» 05 2023 r., mporokon Ne 10

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

JU1s mpoBeIeHUS IPOMEKYTOUHOTO KOHTPOJISl 3HAHUH CTYIEHTOB B IMCTAHLIMOHHOM (popmare
B pa3paboTaHHBIX Kadenpoi «MaTeMaTHKay OHJIAH-Kypcax UMEIOTCS UTOTOBbIE TECTHI.
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