[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
ONO: Makcumos Anexceit bopvzaBICTEPCTBO HAVKU U BBICILIETO OBPA3OBAHUSI POCCUNCKOI ®ENEPALIUU

Romkocts: anpgy AR O PR BOPRIRISE NBFBYDMHOE OBPAZOBATE/BHOE YUPEX/EHUE BBICIIEFO OBPA30OBAHMS!
[ata nognucanus: 01.07.2024 13:51:21

Veukansi nporpaii kios:  «MOCKOBCKHI HOJIMTEXHUYECKHIA YHUBEPCHTET>
8db180d1a3102ac9e60521a5672742735c18b1ds  (MOCKOQBCKHUHM MMOJIUTEX)

CDaKYJ'ILTGT MalIMHOCTPOCHUA

VTBEP@IQ/»”’” '

Hexan dakyibrera MAIIMHOCTPOCHHUS
/4 /E.B. Cadonos/
«15» _ deBpans 2024r.

PABOYAS ITPOI'PAMMA JUCHUIIJIMHBI

«/Inuneitnas aiaredpa»

Hanpagnenue noarotoBku
15.03.01 «MamuHOCTpOEHHE»

[Ipodunu
«O00opyroBaHKMe U TEXHOJIOTHH CBAPOYHOI0 IPOM3BOACTBA»
Kpamudukamms

O0akanaBp

®opmbl 00yUeHUs
OuHnasn

Mocksa, 2024 r.



Pa3zpaboTuukmn:

Kann. ¢us.-mat. Hayk, JOIEHT ‘/ Vlbie—  JE.A. Koran/

Kann. nes. Hayk, JOLIEHT /A.W. ApxaHreiabcKuit/

3aB. kadenpoit «KMaTemaTuka,

KaH/. (U3.-MaT. HAYK /B.B. I'aneBko/

CoraacoBaHo:

PykoBonuTens 00pa3oBaTEbHON MNpOrpaMMbl 10 HANpaBICHUIO IOJATOTOBKU
15.03.01 «Mammnoctpoenue». [Ipoduns noarorosku «O00py0BaHUE U TEXHOJIO-
I'¥sl CBAPOYHOT'O IIPOU3BOJICTBAY

K.T.H., JOLICHT QA//%/ / JLII. Aunpeesa/

A\



Conep:xanue

1. llenu, 3a7a9u ¥ IJIAHUPYEMBIE PE3YJILTAThl OOYUYCHUS 10 UCHHUIUTHHE. ... v''eeeeen.. .

2. MecTo OUCUHUIUIMHBI B CTPYKTYPE 00Pa30BaATEIEHON HPOTPAMMBI. . ... uveueneneenenennne

3. CTpyKTypa M COACPHKAHUE TUCIIHTITIHBL. . ... eeeneeneeeneeneeneeneneeneeneaneeeneeneanennnns
3.1. Buasl yueOHOU PAOOTHI K TPYIOCMEKOCTD. . ...t utntenteaneentenneeneeneenneannenneanenn
3.2. TemaTW4ecKui TUIAaH U3YUCHUS JACIUTUTIHBL. ... .euetneeneeneaeeneeneeneanannaneanens
3.3, ComeprKAHUE AUICTIHIIITHHBL. . . .. ueenssteensenteeneenaeneeneenaeeneeneenseaneenseaneens
3.4. Temarnka CEMUHAPCKUX/TIPAKTUYECKHUX U JTa0OPATOPHBIX 3aHATHH. ................

4. Y4eOHO-METOANYECKOE M HHPOPMAITMOHHOE OOCCTICUCHHIE . . ...\ nveeeeeneeneeneanneannnnn.
4.1. HopmatuBHble TOKYMEHTBI U [TOCTHBI.......c.oiiiiiii i,
4.2, OCHOBHAS JTHTECPATYPA. e e veentenrenneenaenneaneenneantentanseaneenseanenreenaennseeneeans
4.3.  JIOTIOTHUTEIBHAS JTHTCPATYPA. . v e enveennreenneenneeenseeneeanaeenseeaneeanseenneeannenn
4.4. DNEKTPOHHBIC 00PAZOBATCIBHBIC PECYPCBL. .. uttntenteteentenreeneanrenneaneannens
4.5. JIuneH3uOoHHOE U CBOOOHO paclpOCTPaHIeMOe IPOTPaMMHOE 00ECIICUeHHE. . ..
4.6. CoBpemeHHbIe TpodeccuoHanbHble 0a3bl JAHHBIX U HHPOPMALMOHHBIE CIIPABOY-

1508 (S0 (o L1 15 SO

5. MarepuanbHO-TEXHHUYECKOE OOCCTICUCHUEC. . . ... nveneeneenttenneneaneeeeneeneeneaneanenenn

6. METOMNYCCKIE PEKOMEHIIAIIMHF . . ... v v eneeeeeeseeneeneseneeneenenaeneeneeneaaeneeneanennenenns
6.1. Meroandyeckne peKOMEHIAIMH [T IPENoJaBaTesIs 10 OpraHu3auy 00yYeHUs
6.2. Meroanyeckue ykazaHus JJisi O0YYarOIIUXCS IO OCBOCHHUIO TUCIIUIUIHHEL. . . ...

PR 20059 Q0] (5 (0121508 0. Q) 0101 (o1 3 : TS

[Mpunoxenue 1. TeMaTHUECKUIl IIJIAH CONEPIKAHUS JTUCTIUTUIMHBL. .. v .vveeneeneenenaneanenne

[Tpunoxxenue 2. OH OLIEHOUHBIX CPEICTB ...t uuveeneeeenneenneeenneenneennneanteenneeanneennens

1. MeToabl KOHTPOJIS U OLICHUBAHUS PE3YIBTATOB OOYUCHMS. . ..uuveeeeneeaneeaneaneannnnn

2. lllkama u KpUTEPUU OLICHUBAHUS PE3YIBTATOB OOYUCHHUS. .. .vvversenreeneenneaneannnns

RN © )1 (<12 (012 121 (S 101 (o 1 - T N
120 Y IS :97111717 8 00) 3 01031 S PR

3.2, TIPOMEIKYTOUHAST ATTECTALIMSM . « . e veteneeneentaeeneeteetee et eneeeeeeneeaeaneneenenn

OCOwoOwoOo~NOTOUIOol A~ b

[l
oo

11
11
11
11
12
14
15
21
21
21
22
23
29



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

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

- BOCIIUTaHHE y CTYACHTOB OOIIei MaTeMaTH4eCKON KyJIbTYpBhI;

- IpuoOpeTeHre CTYIEHTaMHU IIIMPOKOT0 Kpyra MaTeMaTUYECKUX 3HaHUM, YMEHHUI U HaBbI-
KOB;

- pa3BHUTHE CIOCOOHOCTH CTYACHTOB K WHAYKTHBHOMY W JE€AYKTHUBHOMY MBIIIJICHUIO
Hapsay ¢ pa3BUTHEM MaTEMaTUYECKON MHTYHIINH;

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

- IOJITOTOBKY CTY/ICHTOB K JIESATEIILHOCTH B COOTBETCTBHHY C KBATH(PUKAITMOHHOHN XapaKTe-
PHUCTHKOI OakaliaBpa 1o HalpaBJIeHHIO, B TOM 4ncie (POpMUPOBAHHE YMEHUH UCIIOIB30BAaTh OCBO-
€HHbIEC MaTeMaTUYECKHNE METO/IbI B TPOPECCUOHAIBHOU IEATETLHOCTH.

- MOATOTOBKY BBICOKOKBAIM(UIIMPOBAHHBIX KaJIpPOB, BOCTPEOOBAHHBIX B YCIOBHIX UG-
pOBOIl TYpOYJIEHTHOCTH M BBICOKMX TEXHOJIOTHYECKUX PHUCKOB COBPEMEHHOU HU(PPOBON IKOHO-
MUKH.

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

- OCBOGHHUE CTY/JI€HTaMU OCHOBHBIX MOHSITHIA, METOJ0B, POPMHUPYIOLINX OOIIYI0 MaTeMa-
TUYECKYIO IMOJrOTOBKY, HEOOXOAUMYIO JIJIsl YCIIEIIHOTO PEIICHUs TPUKIIAIHBIX 33/1a4;

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

OOyuenue no mucuuivivHe «JIuHeiHas anreOpa» HampasieHO Ha (hopMuUpoBaHHE y 00ydyaro-
mMxcs cleayrmux komnereHuui B coorBerctBuu ¢ @I'OC 15.03.01 «MammHOCTpOEHUEY,
yTBEPKAEHHBIM NprukazoM MunooOpHayku Poccun ot 09.08.2021 N 727:

Ko u HaumMeHOBaHue KOMIIeTEHIIU NuaukaTopsl 10cTHAKEHUS KOMIIe-
TeHIMHU
OIIK-1. Cnoco6en npumenats ectectBeHHO- | MOIIK-1.1. [Ipumensier ectecTBEeHHOHAYY-
Hay4HBIC U 06HleHH>KeHepHLIe 3HaHUs, ME- HBIE ¥ OOIIIEHHKEHEPHBIC 3HAHUS, METOIbI
TOABI MATEMATHYECKOro aHajIn3a U MOACJIN- MAaTeMaTUYECKOTO aHAJIN3a U MOJAEIUPOBAHUS
POBaHHs B IPOECCHOHATEHOMN IEATETHHO- IIpH pelIeHnr NpodhecCHOHATBHBIX 3aa4

CTH,
NOIIK-1.2. JIleMOHCTpUpPYET HaBBIKK UCIOJIb-
30BaHUs 3HAHUN (QU3UKU 1 MATEMaTUKH JIJIS
peleHus 3a/1a4 TEOPETHIECKOTO

2. MecTO TMCHUILTUHBI B CTPYKTYpPe 00pa30BaTeIbHON NMPOrpaMMbl

JuctunimHa OTHOCHUTCS K 00si3aTenbHOM dacTu 6moka b1: Moayns «MaremaTHdeckue u ecte-
CTBEHHO-HAYYHBIC TUCITUILTAHBD.
E€ u3yuenue obecrnieunBaeT n3yueHue AUCIUTIINH:
B obs3amenvuoii wacmu:
- MaTeMaTUYeCKUI aHau3;
- (pusmka;
- muddepeHanbHbIe YPaBHEHNUS;
- TeOpeTuYecKasi MEXaHuKa;
- DJICKTPOTEXHUKA U ICKTPOHHKA,
- CONPOTHUBJICHUE MaTepUaJOB;



- TEOpHs MallliH ¥ MEXaHU3MOB,

- OCHOBBI ITPpOTpaMMUPOBAHUA U AJITOPUTMHU3AlINU B MaLHI/IHOCTpoeHI/II/I;

- DKOHOMUKA M YIPABJICHUE MAIIMHOCTPOUTEIILHBIM TIPOH3BOJICTBOM;

- OCHOBBI MaTEMAaTUYCCKOTI'0 MOACIIMPOBAHUSA TEXHOJOTHYCCKUX ITPOLCCCOB.
B uacmu snekmusHbIX OUCYUNIUH

- marematuueckoe mojenuposanue u CAIIP nporeccoB B cBapke;

- OCHOBBI IPOYHOCTH CBAPHBIX COCTUHECHU.

3. CTpyKTypa M cojepKaHHe IUCHUTLTUHBI

OO01mast TpyJ0€MKOCTh JUCIUTUIIMHBI COCTaBISAET 3 3a4eTHbIe enuHuUIbl -108 vacos.

3.1. Buasl yueOHOii padoThI M TPYA0EMKOCTh

3.1.1. Ounas ¢popma odyueHust

n/n Bup yuyeoHoii padoTbi Ko‘i];:iﬂm Cemectp 1
AyIMTOpHBIE 3aHATHS 48 48
B ToMm uncne:
Jlekuun 16 16
1.
CeMmuHapcKue/mpakTHYeCKUe 3aHATHS 32 32
- JIaGopaTopHbIe 3aHATUS - -
. CamocrosiTesibHasi pa6oTa 60 60
IIpome:kyTouHasi aTTeCTALMSA
JK3aMEH D D
Hroro 108 108

3.2. TemaTtuveckui MJIaH U3y4YeHH s JUCITUNINHBI

Pa3smemién B npunoxxenuu 1 x paboueit mporpamme.

3.3. Coneprxanue pa3ieoB IMCHUTITHHBI

BBenenue

[Ipeamer, 3agaun u conepxkanue TUCHUTUIMHBL. OCHOBHBIC ATAIbl PA3BUTHS TUCIUILIAHEI.
CtpykTypa Kypca, ero MeCTO M pojib B TOJTOTOBKE OakaaaBpa, CBS3b C IPYTHUMH TUCIUILUIAHAMH.



Paznen 1. DiieMeHTHI JIMHEHHOH aJaredpbl

Tema 1. MaTpuubl U onpeaeTuTeN .

[Tonstue matpunel. Buasl Mmatpun. [eiictBus Hag matpunamu. Onepanny HaJ MaTpULlaMu
U ux cBoiicTBa. OrmpenenuTenu, UX CBOWCTBAa U BbiuucieHus. [lonaTus MuHopa u anredpande-
CKOro JIonoyiHeHus. Pa3nokeHue onpeaenuTesns o JIeMeHTaM CTPOKU Wiu cTonoua. Beraucie-
HUE ONPENEIUTENIEH Pa3INYHOrO NOPAIKA.

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

Tema 2. Pemienne cucreM JTUHEHHBIX ajJredpanyecKux ypaBHeHHMIA.

CucreMbl TMHEHHBIX anredpandeckux ypaBHEHHI, OCHOBHbBIE MOHATHS. Penienue cucrtem
JUHEHHBIX ypaBHeHHH MeToaoM Kpamepa, MmeTonom o6patHOil MaTtpullsl, MeTosioM [aycca. Teo-
pema Kponekepa — Kanemnu. Perienre npon3BOiIbHBIX CUCTEM JUHEHHBIX YpPAaBHEHUN METOAOM
["aycca. Pemienne omHOpPOIHBIX CHCTEM TMHEHHBIX ypaBHeHU. KpuTepuii cyiiecTBoBaHUs HETPH-
BUAJIBHBIX PEIICHUN.

Pa3neu 2. DjieMeHTBI BeKTOPHOIi aJiredpbl

Tema 1. JIuneitHbie onepaiyu HaJl BEKTOpaMu, UX CBOMCTBA. JInHeliHbIe KOMOUHAIINY BEK-
TOpOB. JIMHEWHAs 3aBUCUMOCTh M HE3aBHCHUMOCTHh BEKTOpOB. basuc cucremsl BeKTOpoB. Enun-
CTBEHHOCTb Pa3JI0’KEHUs BEKTOpa 1o 6a3ucy. OpTOHOPMUPOBaHHBIN 0a3uc.

Tema 2. CxanspHoe, BEKTOPHOE U CMEUIaHHOE MPOU3BEACHHSI BEKTOPOB, UX CBOICTBA. Y CIIOBHUS
OpPTOTOHAILHOCTH, KOJUTMHEAPHOCTH, KOMIUTAHAPHOCTH BEKTOPOB. BhIdncieHne cKaasipHOTo, BEeK-
TOPHOTO U CMEIIAHHOTO MPOU3BEICHUI BEKTOPOB, 33JaHHBIX KOOPJUHATAMU B OPTOHOPMUPOBAH-
HOM Oasmce.

Tema 3. Jluneiinbie npoctpancTa. [loHsTHE 6a31ca MPOCTPAHCTBA TEOMETPUUYECKHIX BEK-
TopoB. [IpeobpazoBanme MaTpuUIIbl TMHEHHOTO OTIepaTopa Mpu nepexoie ot 6azuca k 6azucy. Coo-
CTBEHHbIE 3HaYECHUsI U COOCTBEHHBIE BEKTOPHI MAaTPHULIBI.

Pa3zpen 3. KoMmiiekcHbIe YHCIa 1 MHOTOYJIEHBI

ITonsATHE KOMIUIEKCHOTO yKciia. DOpMBI 3aIIMCH KOMILIEKCHBIX YUCEIl. JelCTBHUS HaJ KOMILIEKC-
HbIiMU yuciaamu. Gopmyiia Myaspa. M3BnedeHne KOpHSA N-0H IOJOKUTEIBLHON CTEIIEHU U3 KOM-
IUIEKCHOTO yKcia. Paznoxenne MHOrouseHa Ha MHOKUTeIu. OCHOBHAs TeOpeMa alnreopsl.

Pasznen 4. AnaniuTuyeckasi reoMeTpust

CucremMsl KoopAHHAT. JlekapTOBbI MPSIMOYTOJIbHbIE KOOPAUHATHI HAa TNIOCKOCTH U B TPOCTPAHCTBE.
[TonsipHast cucrema KOOpAMHAT.

Tema 1. IIpsiMble ¥ MJIOCKOCTH

Paznuunble TUIIBI ypaBHEHH MIJIOCKOCTH U YPaBHEHUH MPpsAMOi (Ha TUIOCKOCTH M B IPOCTPAHCTBE).
Beruucnenue paccTossHUNA MEXIy 1BYMs TOUKaMHU, TOYKOW U MPSIMOM, TOUKON U INIOCKOCTBIO.
Brlunicnienue paccToAHNS MEXAY CKPEIMBAIOIIMMUCS IPSIMbBIMHU.

Brruncnenue yrioB Mexy IByMs PSMBIMH, IPSIMON U TNIOCKOCTBIO, IBYMSI TUIOCKOCTSIMH.
Tema 2. KpuBble 1 IOBEpXHOCTH BTOPOI0 MOPAAKA

KpuBbie BTOporo nopsijika, ux reoMeTpUYECKUE CBOMCTBA U ypaBHeHU. [ [puBeienre KpuBou BTO-
pOro nopsjika K KA HOHHYECKOMY BUY.



YpaBHEHHE MOBEPXHOCTH BTOPOTO mopsiika. KaHoHUYecKe ypaBHEHHs Chepbl, JUTUIICOUIA, KO-
Hyca, ThIepooIouIa, napadoronaa.

3.4. TemaTuka NpakTUYeCKUX 3aHATHI MO JUCIHILINHE
«/Iuneiinas anredpa»

3.4.1. Ounas ¢popma od0yueHust

Ne 3ansTus Tema 3aHsaTHA

1 Paznen 1. DiieMeHTHI JIMHEHOM ajaredpbl. MaTpuiibl, 1eHCTBUS
HaJ MaTpULIAMH.

2 Onpenenureny, UX CBOMCTBA U BbIUMCIIEHHE. MaTpuyHasl 3anuch
CUCTEMBI JINHEHHBIX YPAaBHEHUM.

3 OOparHasi MaTpHIIA U €€ BEIYUCIICHHE.
CucTeMbl TMHEHHBIX anredpandyeckux ypaBHEHHH, OCHOBHBIE I10-

4 HATHS U OlIpesiesieHns. Pelmenne cucTteM JIMHENHBIX ypaBHEHUI
meronoM Kpamepa, mero1oM 00paTHOM MaTpuUILbl

5 Pemenne cucreM IMHENHBIX ypaBHEHUN MeTonoM ['aycca. Panr
matpuubl. Teopema Kponekepa — Kanemu.

6 Metop 'aycca B TpOHU3BOIBHBIX CUCTEMAX JIMHEHHBIX YPAaBHEHUI.

OnHOpOIHBIE CUCTEMBI JIMHEWHBIX YPaBHEHUH.

Pa3znen 2. DuiemeHTHI BeKTOPHOH anredpbl. Bexropsl. Jluneii-
HbIE OIlepallMy HaJ BEKTOpaMH, UX CBOWCTBA. JIMHEWHOE Ipo-
7 CTPaHCTBO T'€OMETPUYECKUX BEKTOPOB. IIoHATHE NMHEWHON KOM-
OuHaIu BEKTOPOB. JINHEMHO HE3aBUCUMBIC U JIMHEHHO 3aBUCH-
MBI€ CUCTEMBI BEKTOPOB.

[TonsiTue 6a3uca MpocTpaHCTBA TEOMETPUIECKUX BEKTOPOB. Koop-
8 JIUHATHl BekTopa. OpToHOpMUpOBaHHbIHM 0asuc. KoianmuneapHocTs,
OpPTOTOHAJILHOCTh U KOMIUIAHAPHOCTh BEKTOPOB.

CkansipHO€E IPOU3BEIEHNE BEKTOPOB U €T0 CBOWCTBA. Y CIIOBHE Op-
9 TOTOHAJIbHOCTH BEKTOPOB. BeKkTopHOE npou3BeeHNEe ABYX BEKTO-
OB, €ro CBOMCTBA. Y CIIOBHE KOJUIMHEAPHOCTH BEKTOPOB
CwmenranHOe MPOU3BEICHUE TPEX BEKTOPOB U €ro CBOMCTBA. BbI-
qucaeHne o0beMa napauiesenunea i nupaMusl. Y cJI0BUE KOM-
10 IUIAHAPHOCTU BEKTOPOB. BhruncieHne ckaasipHOro, BEKTOPHOIO U
CMEIIaHHOTO MPOU3BENEHUI BEKTOPOB, 3aJaHHBIX KOOPJIUHATAMU
B OPTOHOPMHPOBAaHHOM 0Oasuce.

Jlunelinble mpocTpaHcTBa. PazMepHOCTh U 6a3uC JIMHEHHOTO Tpo-
CTPaHCTBA.

Martpuna nepexona ot 6a3uca k 6azucy. IIlpeobpazoBanue kKoop-
JUHAT BEKTOpa NMpu M3MEeHeHHH Oa3uca. JIuHeiHble omeparopsl,
JecTBUS ¢ TMHEHHBIMU oniepaTopaMu. COOCTBEHHBIE BEKTOPHI U
cOoOCTBEHHBIE 3HAYEHUS] MAaTPUIIBI

11

Pazngen 3. KommiekcHble YHCJIa 1 MHOTOYJIEeHBI MHOKECTBO
KOMIUIEKCHBIX 4Hces. DOpMBbI 3alTUCH KOMIUIEKCHBIX uucen. Jlei-
CTBHS HaJl KOMIUICKCHBIMHU YHclIaMu. Pa3ioxeHne MHOro4JIeHa Ha
MHOXHUTEJIH, OCHOBHAsI TEOpeMa aareOpsl

12

Pa3nes 4. AnanuTnyeckasi reoMeTpus

13 .
CucreMsl KoopauHaT. Pa3nuuHble TUIIBI ypaBHEHUH TNIOCKOCTH




14 Pa3nuuHble TUIIBI ypaBHEHUH NIPSMOM HA IUIOCKOCTHU U B IIPOCTPAH-
CTBE

15 B3aumHoe pacnosoxeHue NpsMbIX Ha IJIOCKOCTU M B IPOCTpPaH-
cTBe. Bhruncienue paccTostHUM MeXly JByMs TOUKaMH, TOUKOH U
npsMoil. Brluncienue paccTOSIHUS MEXIy CKpEIIMBAIOLUIMMUCS
npsMbIMH. B3auMHoe pacnoniokeHue niaockoctedl. Brrumcnenue
pPacCTOSHUI ME¥XK]ly TOYKOM U IJIOCKOCTHIO

16 KpuBsbie BToporo nopsjika ux reoMeTpu4ecKre CBOMCTBA. Y paBHe-
HUS JJUTUIICA, TUTIepOoITbl, mapabonbl OOmee ypaBHEHHE KPUBOM
BTOpOTrO Nopsiaka. [IpuBeneHre KpUBO BTOPOTO MOPSIKa K KaHO-
HUYEeCKOMY BUY. [IOBEpXHOCTH BTOPOTO MOPSIIKA

4. YuyeOHO-MeTOAUYeCKOE U HH(POPMALIMOHHOE o0ecrieueHne

4.1. HopmatuBHbie 10kyMeHTHI 1 TOCTbI

®I'OC 15.03.01. Mamunoctpoenue. 2021.

AkaneMuyeckuil yueOHbIH IJ1aH 1Mo HanpasieHuto noaroroBku: 15.03.01 MamumHocTpoeHue.
[Tpoduie: O6opynoBaHKHE U TEXHOIOTUU CBAPOYHOTO MPou3BoACTBa. PopMa 00yUueHHs — 04-
Has. 2024.

Marpunia pacrpeiesneHuss KOMIETSHIIMN 10 HampasieHuo noaroroBku 15.03.01 Mamuno-
crpoenue. [Ipoduns: OGopy0oBaHME U TEXHOJIOTUU CBAPOYHOIO Mpou3BocTBa. Popma 00y-
yeHus: ouHas. 2024.

Vka3 IIpesunenta Poccuiickoit @enepanuu ot 01.12.2016 Ne 642 «Crparerun HaydyHO-TEX-
HOJIOTM4eCKOTro pasBuths Poccuiickoit denepanumy.

[Tpuka3 MunucrepcTBa 06pa3zoBanus 1 Hayku Poccuiickoit ®eneparuu ot 23.08.2017 Ne 816
«O0 ytBepxknenuu [lopsiika mpUMEHEHUsT OpPraHU3aALUIMHU, OCYLIECTBISIIOIIMMU 00pa3oBa-
TEJIbHYIO JAEATENbHOCTb, 3JIEKTPOHHOI'0 00y4eHUs, TUCTAHLIMOHHBIX 00pa30BaTEeNIbHBIX TEXHO-
JIOTUH MpU peaan3alnuu 00pa3oBaTeIbHbIX IPOrPaMM».

4.2.  OcHoBHasi JuTEpaTypa

3abonorckuit B.C. Jluneiinas anrebpa u aHanuTH4ecKasi reoMeTpus (yueOHbIN KOMIUIEKC):
yuebHoe nmocobue, 2-e uzn. Crep. M.: M3a-so MHOPA-M, 2022. 309 c. (Bricuiee ob6pa3oBa-
Hue: OakaiaBpHar).

Cupotuna U.K. Jluneitnas anre6pa u aHaTuTAYECKAsi TEOMETPHS: MHTEPAKTUBHBINA KypC:
yaebHoe mocobue st By3oB. CII6, M3a-Bo Jlans, 2022. 180 c.

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

4.3. JlomoiHUTebHAs JIUTEpPaTypa

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

3y6xkoB B.I'., JIsaxosckuii B.A., Mapteinenko A.U., Munocues B.b., ITymkaps E.A. Kypc ma-
TEMaTHKU JJI1 TEXHUYECKUX BbICIINX y4eOHBIX 3aBeneHuil. Yactu 1-4. M.: MT'I1Y, 2012. 400
IK3.

Wnweun B.A., [To3nsk O.I". Ananutudeckas reomerpust. M.: Hayka. ['naB. pea-ust puzuko-ma-
TeM. uT-pbl, 1988. 224 c.
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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 JIMHEWHOHW all-
re0pbl [ DneKTpoHHBIN pecypc]: yued. mocobue - DnekTpoH. AaH. - Mocksa: @uzmatiut, 2014.
- 192 c. [Pexxum noctyna: URL: https://e.lanbook.com/book/59632. - 3ari. ¢ skpaHa.]

4.4, JjaekTpoHHBbIE 00pa3oBaTebHbIE Pecypchl

[TpoBenenue 3aHATUH U aTTeCTallMii BOBMOXHO B IUCTAHIIMOHHOM (opMaTe ¢ IPUMEHEHUEM CH-
CTeMBbl TUCTaHIMOHHOTO oOyueHus yHuBepcurera (CAO-LMS) Ha ocHOBe pa3paOOTaHHBIX Ka-
denpoii «MaTeMaTrka» 3JIEKTPOHHBIX oOpaszoBarelbHBIX pecypcoB (DOP) mo BceM paszaenam
MpOrpaMMBbI:

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

Jluneitnas anreOpa u aHanutH- | https://online.mospolytech.ru/course/view.php?id=462
4eCKasl FEOMETPUs

Pa3paborannbie DOP BKII0YatOT TPEHUPOBOUHBIE U UTOTOBBIE TECTHI.
[Topsimox mpoBeseHus: paboT B JUCTAaHIMOHHOM (hopMaTe yCTaHABIMBAETCS OTJCIBHBIMU PACIIO-
PSOKEHUSIMU TIPOPEKTOPA IO yueOHOM paboTe M/Iii EHTPOM y4eOHO-METOINIECKOI paboThI.

K%DKI{BIIZ CTYIIGHT 06ecnet{eH I/IH[[I/IBI/II[yaJH)HI)IM HGOFpaHI/I‘-IeHHI)IM IlOCTyrIOM K BHGKTPOHHOﬁ

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

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

HuTepHeT-pecypchbl BKIIOYAIOT Y4eOHO-METOAUYECKUE MaTepuaibl B JJIEKTPOHHOM BHJIE, Mpe-

CTaBJIEHHbIE Ha caiiTe mospolytech.ru B paznene: «LleHTp MaTeMaTHUecKOro 00pa3oBaHUs»

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

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

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

[Tepeuens pecypcoB HH(HOPMAITMOHHO-TEIEKOMMYHUKAITMOHHOU ceTH « IHTepHEeT» /sl OCBOEHUS

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

4.5. JIneH3MoHHOEe U CBOOOIHO PACPOCTPaHsieMOe MPOrpaMMHoOe
ol0ecmeyenmne

Ne| HaumenoBanue | Pazpadorunk I1O JocTynmHocTh Ccblika Ha Enunblii peectp
(mpaBoo0.1aga- (IMUEeH3UOHHOe, | POCCUIICKUX MPOrpPamMM st
TeJIb) cB0O0OHO pac- I9BM u B/l (npu Hagm4um)
NPOCTPaHsieMoe)
1 [Astra Linux | OOO JIvuieH3noHHOE https://reestr.digital.gov.ru/ree
Common Edition | "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 IpodeccuoHATIbHBIE 0a3bl JAaHHBIX U HH(pOPMAaLMOHHBbIE CIIPa-
BOYHbIE CHCTEMbI

Ilepeuenn pecypcoB cetn UHTepHeT, 10CTYNHBIX 1JIs1 OCBOEHUS AN CUMIJIMHbBI:

HaumeHoBaHue Cchblika Ha pecypce JocTynHocTh

NudopmannoHHo-cipaBoOYHbIE CHCTEMbI

HoctynHa B cetn UH-
https://stackoverflow.co

m/

Stack Overflow TepHeT 6e3 orpaHuye-

HUU

Wnpopmarmonnsie pecypest Cetdt | http:// www.consultant.ru | Jlocrymzo
KoncynerantlLroc

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

http://www.fgosvo.ru. JocrtymHo

JIEKTPOHHO-0U0JINOTEYHbIE CHCTEMBI

Jlanpb https://e.lanbook.com/ JoctymnHa B cetu MH-
TepHeT 0e3 orpaHuye-

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

HUH

IIpodeccuonanbHbie 0a3bl JaHHBIX

ba3a qaHHBIX HAy4YHOM AJIEKTPOH- http://www.elibrary.ru JoctynHo
HOM OMbIMoTeKN

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JoctymHo
noJinTeMaTueckas peepaTuBHO-
o6ubnuorpaduueckas u
HayKkoMmeTpHuueckast (0nbamnomerpu-
yeckas) 0aza JaHHBIX

5. MaTepnajbHO-TEXHNYECKOe o0ecneyeHne TUCIUIIINHBI
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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/

MarepunanbHO — TeXHHYECKasi 0a3a yHUBEPCUTETa 00eCIICUNBACT IPOBEICHUE BCEX BUJIOB
3aHATUH, IPETYCMOTPEHHBIX YU€OHBIM IUIAHOM, U COOTBETCTBYET JCHCTBYIOIIUM CAaHUTAPHBIM H
IPOTUBOIIOKAPHBIM ITPABUIIAM U HOPMaM.

Kadenpa «MaremaTrka» He pacronaraeT COOCTBEHHBIM ay TUTOPHBIM (DOHIOM U UCTIONb-
3yeT y4eOHbIe ayAUTOPHH U3 001Iero GoHIa YHUBEPCUTETA.

[Tpu HEOOXOAMMOCTH /1JIsl POBEACHUS HHTEPAKTUBHBIX MPAKTHYECKUX 3aHATHH HCIOJb3Y-
I0TCSI KOMITBIOTEPHBIE KJIACChl YHHBEPCUTETA.

6. MeTozmqecKne PEKOMEHIAUNA

6.1. MeTozmqecmle PCKOMEHAAIUA IJIA NIpenoaaBaTeisi o OpraHm3anumn oﬁyqe-
HUA

[Ipex e Bcero, cienyer oOpaTuTh BHUMAaHKUE CTYACHTOB Ha TO, YTO IPAKTUYECKU BECh U3Y-
YaeMblii UMU MaTepual He TpeOyeT KaKoW-T100 CIeHabHON (JIOTIOTHATEIHHON) TTOATOTOBKH U
BIIOJIHE MO>KET OBITh YCIIEIIHO U3y4YeH, €CIIU CTYACHTHI OyAyT MOCEHIaTh 3aHITHSI, CBOEBPEMEHHO
BBITIOJIHSITH JJOMAIIIHUE 33JJaHUS U TI0JIb30BATHCS (IMIPU HEOOXOUMOCTH ) CUCTEMOM TIJIAaHOBBIX KOH-
CyJIbTAlIMIl B TEUEHHE KaXXJI0ro ceMecTpa. Boulenmme B Kypc MaTeMaTHUKU pa3eibl SBIISIOTCS
KJIACCUYECKHMHU, B TO K€ BPEMSI OHU MPAKTUYECKU OPUEHTUPOBAHBI, TAK KAK UMEIOT IIIUPOKOE pac-
MIPOCTPAHEHHUE JIUISl PEIICHUS Pa3HOTO POJia 33/1a4 BHYTPU CaMOM MaT€MaTUKHU U NMPUKJIAIHBIX 3a-
nad. FIX ocBOeHHE NOMOXKET CTYJIEHTaM JIOTUYECKH BEPHO, apTYMEHTUPOBAHO U SICHO CTPOHUTH
YCTHYIO U MMUCbMEHHYIO PeUb, YCIEITHO MPUMEHITh HAKOIIICHHbIC 3HAHUS B TPOECCHOHATBHON
JIEATEIIbHOCTH.

HeoOxoaumo ¢ camoro Havasna 3aHATUNA PEKOMEHJO0BATh CTYJEHTaM OCHOBHYIO U JIOTIOJI-
HUTEJIBHYIO JINTEPATYPY, @ B KOHIIE CEMECTpPA JaTh CIMCOK BOIPOCOB JIA NOATOTOBKH K SK3AMEHY .

Ha nepBomM 3aHATHH TIO0 JUCHUILTHHE ClEAYyeT 0053aTeabHO MPOUH(GOPMUPOBATH CTY ICH-
TOB O BUJIE U (JopME MPOMEKYTOUHON aTTECTAIIMU IO TUCIUILIMHE, CPOKAX €€ MPOBEACHHUS,
YCIOBHSIX JIOMYCKa K MPOMEXYTOUHOM aTTeCTAlMU, TPUMEHSAEMbIX BUAAX TPOMEXKYTOUHOIO KOH-
TPOJIAL.

N3noxeHne TeOpeTMUECKOro MaTepHalia JOJKHO COMPOBOXKAATHCS WIUTFOCTPATUBHBIMHU
puMepamu, THIATEIIbHO OTOOPaHHBIMU MPETIOAaBaTEIeM TaK, YTOObl TEXHUUECKHE TPYIHOCTH U
BBIKJIAJIKH [IPU PELLIEHUH 33]]Ja4l HE OTBJIEKAJIH OT TJIABHOTO: OCMBICIIEHUS HJIEU U CYTH IPUMEHS-
eMbIX MeTo10B. CrieyeT Bcerja yKa3blBaTh MPUMEPHI MPAKTHYECKOTO TPUMEHEHUSI PACCMOTPEH-
HBIX Ha 3aHATHSIX ypaBHEHUU U GOpMYIL.

[IpakTrueckue 3aHATHS JOJKHBI OBITH OPTaHU30BAHBI MIPETO/IaBaTENIEM TaKUM 00pa3oM,
YTOOBI OCTABAJIOCh BpeMs Ha MEPUOAMYECKOE BBIMOIHEHHUE CTYJIEHTaMH HEOOIBIION caMOCTOs-
TETHHOM padOThI B ayAUTOPUH IS IPOBEPKU YCBOEHUS M3JI0KEHHOTO MaTepHara.

[IpenogaBaTens, Beqymui MPaKTUYECKUE 3aHATHS, JOKEH COTJIACOBBIBATh YUeOHO-TEMa-
TAYECKHH TUIaH 3aHATHHI C IEKTOPOM, UCTIOIB30BaTh €IMHYIO CUCTEMY 0003HAUYCHUM.

[IpenogaBaTento ciaenayeT NO0OMBATHCS CUCTEMATHYECKONH HENMPEPBIBHON pabOTHI CTYACH-
TOB B TEYCHHE CEMECTPA, HEOOXOIMMO BBISIBIISITH CUIIBHBIX CTYJICHTOB U MMPUBJIEKATh MX K HAYYHOU
paboTe, K y4acTHIO B pa3HOTO pojia OJIMMITHATaX U KOHKypcax.

CTyZleHT OKEH ONIYIIATh 3aMHTEPECOBAHHOCTD MPENOJaBaTeisl B JOCTHKEHUH KOHEY-
HOTO pe3yJibTaTa: B MPUOOPETEHUH OOYYAIONIUMUCS TMPOUYHBIX 3HAHUHN, YMEHHH U BIIaJEHUS
HaKOIUIEHHOHN MH(pOpMAaIMel s peleHus 3a71a4 B MpodheCCUOHATBHOM NeITeTbHOCTH.

6.1.1. O0pa3oBaTe/ibHbIE TEXHOJOTHH

Bo3MoxHO mpoBeieHre 3aHITHIA U aTTECTaIMil B AUCTAHIIMOHHOM (popmarte ¢ MpUMEHEHHEM CH-
CTEMbI TUCTAaHIHOHHOTO 00y4eHus yauepcurera (CJIO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
dbenpoii «MaTeMaTHKay JIEKTPOHHBIX 00pa3oBaresibHbIX pecypcoB (DOP) (cm. m1.4.4).
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[Topsimok mpoBeneHus padoOT B AUCTAHIIMOHHOM (hopMaTe yCTaHABIMBACTCS OTACIBHBIMU PACIIO-
PSDKEHUSIMH TTPOPEKTOPA M0 yueOHO paboTe 1/MiTi HEHTPOM yueOHO-METOINYEeCKOil paboThI.

6.2. MeTtoauyeckue yKa3aHusi JAJsl 00y4aIOMMXCH M0 OCBOEHUIO
AMCHUILTHHBI

Pa3znes: 3s1eMeHTBI JIMHEHOH ajaredpbl

Martpuusl u onpeneaurtenu. I[Ipexrie Bcero, CTy€HT JAOKEH MOHATH, YTO MaTpULA —
3TO Tabnuia yncen (mpu4eM 3Ta Tabauia MOKET UIMETh OJIMHAKOBOE YUCIIO CTPOK U CTOJIOLOB, a
MO3KET OBITh U IPSIMOYTOJIBHOM ), a ONIPEIeIUTENb- 3TO YUCIIO, 3alIUCHIBAEMOE B BUJIE KBaAPATHOU
Ta0JINLbI, TO €CTh ONPEAEIUTENN CYILIECTBYIOT TOJIBKO Y KBaPATHBIX MaTPULL.

Crnenyet 06paTuTh 0c000€ BHUMaHHUE HA ONEPAII0 YMHOKEHHUS IPSIMOYTOJIbHBIX MaTPUIL
U TIOHATH, KAaKUM IOJTy4aeTCsl MOPSJOK MAaTPHIIBl — pou3BeneHus. OCOOEHHOCTh MaTPUI] TAKKE
COCTOHT B TOM, YTO NPOU3BEACHUE MAaTPHUIl HE IEpecTaHOBOYHO, TO ecTh AB # BA .Cnenyer 00s-
3aTebHO YOCIUTHCS B 3TOM, PEUINB COOTBETCTBYIOIINE 331a4H.

BaxxubiM siBsieTcst oHATHE 0OpaTHOW Marpuilbl. Hajo 3HaTh yciaoBHeE CyIIeCTBOBaHUS
00paTHOW MaTPHIIBI U AITOPUTM €€ TocTpoeHus. [locne ee BEIUMCIIEHUS 1eIeco00pa3Ho J1enaTh

TIPOBEPKY IIPABUIBLHOCTH PEIIEHHs, BHIIONHHB ONepaliio yMHoxkerns A A= E (momkHa momy-
YUTHCS €AUHUYHAS MAaTPUILIA)

[Tpu u3ydeHuu onpenenuTeNell HaJo YeTKO YCBOUTD MOHITHS MUHOpPA, alreOpandecKkoro
JIOTIOTHEHU S, 3HATh MHOTOYHCIICHHBIE CBOMCTBA onpenaenutens. [jis OCBOGHUS! TEXHUKU BBIYHC-
JICHUS OTpEeAeTUTENeH 1enecoo0pa3Ho, BEIOpAB MPOU3BOJILHBINA ONPEACIUTENb BBIIIE TPETHErO
MOPSAZIKA, PACKPBITH €0 Pa3IMYHBIMU CIIOCOOAMU, IPUMEHSS PA3JIOKEHHE U TI0 CTPOKaM U IO
crosidriam. OOpaTuTe BHUMaHUE, KaKue CTPOKHU (CTOJIOIIBI) TPEANIOUTUTEIbHEE BRIOUPATH TSI pac-
KPBITHUS ONPEAETUTENS], YTOOB! YIPOCTUTH €10 BhluHciaeHne. Oco0eHHO 3((EeKTUBHO BBIYMCICHHUE
OTIPENIEIIUTEINS C TIOMOIIBIO AIIEMEHTAPHBIX MTPe0Opa30BaHNi, TPUBOIAIINX €r0 K TPEYTOJIbEHOMY
BUJTY.

[Ipu u3ydeHnn pemeHnit CucTeM JTMHEWHBIX anreOpandeckux ypaBHeHnuit (CJIAY) obpa-
TUTE BHUMAaHUE, IPEXkK/Ie BCETo, Ha OHATHE PELICHUs CHCTEMBI U YCIIOBUS CYILIECTBOBAHUS pellle-
HUH B 3aBHCHMOCTH OT COOTHOIIIEHHS MEXTy PAaHTOM MaTpPHIIbI, PAHTOM PaCIIUPEHHONW MaTPHUIIBI
CHCTEMBI M YMCIIOM HEM3BECTHBIX M ypaBHeHHH. OOpaTuTe BHUMaHME Ha yCJIOBUS MPUMEHEHUS
dopmyn Kpamepa u merona oOpaTHOW MaTpuilbpl. BHMMaTensHO pa3zdepuTe mpuMepbl peleHus
IPOM3BOJILHBIX CHCTEM JIMHEHHBIX anreOpanyeckux ypaBHeHUil metonom ["aycca (BBeneHue Oa-
3UCHBIX U CBOOOHBIX IEPEMEHHBIX ).

Pa3nes: JeMeHThbI BEKTOPHOM aaredpnl

[Tpu n3ydyeHnn maHHOW TeMBbI 0OpaTUTE BHUMAaHWE HA JIMHEWHBIC OTepaIliy Hal BEKTO-
paMu, Ha MMOHATHUS TMHEHHON HE3aBUCUMOCTH M JIMHEIHOM 3aBUCUMOCTH BEKTOPOB, Ha (pyH1aMeH-
TaJbHOE MOHATHE Oa3rca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHPOBAHHOTO Oa3nca), Ha pa3io-
KEHHE BEKTOopa o 0a3ucy.

3HaTh OmNpeneeHne, TeOMETPUIECKHAE CBOMCTBA CKAISIPHOTO, BEKTOPHOTO M CMETIIAHHOTO
IIPOM3BEACHUS BEKTOPOB, (GOPMYJIBI /U1l X BBIYMCICHUS B BEKTOPHOM 1 B KOOPAMHATHON GopMme.
OO0s13aTebHO 3HATH U YMETH MTPOBEPSTH YCIOBUS OPTOTOHAEHOCTH, KOJUTMHEAPHOCTH U KOMILIa-
HapHOCTHU BEKTOPOB.

Pa3nen: koMmiieKCHbIE YHCJIA U MHOTOYIEHBI

B stom paznene, npexe Bcero, HaJlo MOHATh, YTO KOMIUIEKCHOE YMCIIO SIBUJIOCH PaCIlu-
pPEHHEM TOHATHUS EHCTBUTEIILHBIX YHCEI, 3HATH ONPE/ICICHNE U TPU (POPMBI 3aITUCH KOMITJIEKC-
HOro dYucina (anredpanyecKyro, TPUrOHOMETPUYECKYIO U MTOKa3aTeNbHYI0), TEOMETPUYECKYIO MH-
TepHpeTaio KOMILUIEKCHOTO YUCIIa U B3aUMHO-0/IHO3HaYHOE COOTBETCTBHE MEXK/1Yy MHOKECTBOM
KOMILJIEKCHBIX YHMCEI ¥ MHOKECTBOM TOUEK KOMIUIEKCHOU IIIOCKOCTH. 3HaTh (opmyiy Ditepa.
KommiekcHble ymciia MOKHO M300pa)kaTh C MOMOIIbIO BEKTOPOB HA KOMILJIEKCHOM MJIOCKOCTH.
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[TosTOMy onepanuu cioxeHHus U BBIUNTaHNUS KOMIIJIEKCHBIX YHCENl MOTYT OBITh CBEZICHBI K OIlepa-
LIUSIM CJIOKEHUSI U BBIUUTAHUS COOTBETCTBYIOIIUX BEKTOPOB.

Hano 3HaTh ¥ yMeTh BBIIOJIHATH ONEpAaLlUd YMHOXKEHHUS, I€I€HUs, BO3BEICHUS B MOJI0XKHU-
TEJIBHYIO CTETNIEHb KOMILJICKCHBIX YHCEll, 3alIMCaHHBIX B TPUTOHOMETPUYECKOH (popme, u3Biede-
HUS KOPHSI N-0i1 CTENEeHN U3 KOMIUIEKCHOIO YHCIIA.

Crnenyer oOpaTuTh BHUMAaHHME HAa TO, YTO MHOKECTBO KOMILUIEKCHBIX YHMCEN SIBJIAETCS 3a-
MKHYTBIM, TO €CTb JIF00as ajaredpanyeckas onepaunus HajJ KOMIIJIEKCHBIMHM YHCJIaMU HE BBIBOJUT
3a npeaessl 00JaCTH KOMIIJIEKCHBIX YHCET.

Hano 3HaTh pa3nuuHble BUABI pa3iokKEeHNUss MHOTOWIEHA HA MHOYKUTEIH JUIsl CIIy4yaeB, KO-
I71a cpeid KOpHEeW MHOTOYIeHa MOTYT OBITh KpaTHbIE, KOMILJIEKCHbBIE KOPHU. JTH CBEACHUS Oy IyT
UCIIOJIb30BaThCsl, HAPUMEP, B MHTETPAJIbHOM HCYMUCICHUU IPU BBIYMCICHUHM HHTETpajioB OT
IpOOHO-palMOHATIBHBIX (DYHKIMHA, P PEUICHUU JIMHEHHBIX OJHOPOIHBIX TU(PepeHIIHaTbHBIX
YPaBHEHMI N-ro MOpsiiKa C MOCTOSTHHBIMU KO3 UIIEHTAMH.

Pa3nen: AHaIMTHYECKAs reOMeTpPUs

[Tpu u3yyeHnn aHaIUTUYECKON FeOMETPUH CIIEIYET, IPEKIE BCEro, OHATh, UTO €€ 3a/jaueil  sB-
JSIeTCsl U3YYCHHUE TEOMETPUIECKUX 00BEKTOB MPH MOMOIIY aHATUTHYECKUX METOJIOB anreOpsl U
MaTeMaTHYeCKOro aHajau3a. B ocHOBe Takoro mojxo/ia JeKUT METO/] KOOPAUHAT, BIIEPBbIE CUCTE-
MaTH4eCKH puMeHeHHbIH P. Jlekaprom. OCHOBHbIE NOHITHUS T€OMETPUH (TOUKA, MpsAMasi, II10c-
KOCTb) SIBJISIIOTCS HEONPEAETIAEMbIMH, U ISl UX OMMCAHUS MPUMEHSAETCS] aKCUOMAaTUYECKUN Me-
TOJ1, IO3BOJISIFOIIMM YCTaHOBUTH B3aMMHO O/IHO3HAYHOE COOTBETCTBUE MEK/y MHOYKECTBOM TOUYEK
HOPSMOM U MHOXKECTBOM JICHCTBUTENIBHBIX YUCEI U, TAKUM 00pa3oM, BBECTU CHCTEMY KOOPAUHAT.
Hazo geTko ycBOuTh pazinuyHbie GOPMBI YpaBHEHHUH MPSMOH U IUIOCKOCTH YMETh MEPEXOIUTH OT
oJtHOU (opMbl K aApyroil. CiieayeT OCMBICIUTb U YCHEIIHO NPUMEHATh PEIICHUs KJIACCHYECKUX
3a/1a4 aHAJIMTUYECKON reOMETpPUM O B3aUMHOM DPACIIOJNIOKEHUM IMPSIMBIX U IUIOCKOCTEH, YMETh
OIPENeNATh YIJIbl U PACCTOSHUS MEXKAY pPa3IMuHbIMU F€OMETPUUECKUMU OOBbEKTaMU.

OTMeTHM B 3aKJIIOUYEHHUE, YTO YCIEUIHOE M3Y4YeHHE NUCHUIUINHBI «JIuHeiHas anreOpay,
nproOpeTeHne He0OX0IMMBIX KOMIIETEHIINH, YMEHHI 1 HaBBIKOB BJIQJICHUSI MaTEMaTUYECKUM arl-
napaToMm TpeOyeT OT CTYJIEHTOB OOJBIIION CaMOCTOSTENIbHOU paboThl. OOpaTuTe BHUMAHHE, YTO
KOJINYECTBO YaCOB, OTBOAMMBIX Ha CAMOCTOSITENIbHYIO PabOTy B COOTBETCTBHM C YUEOHBIM ILIA-
HOM, OOJIBIIIE€ YKCIIa YaCOB, OTBOAMMBIX Ha BCE BUJIbI Ay IUTOPHBIX 3aHATUH.

7. ®OoH/1 OLIEHOYHBIX CPEACTB

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

1. Metoabl KOHTPOJIA U OLIEHUBAHUS PE3YJIbTATOB O0yUEHHUS

2 [llkana ¥ KpUTEPUU OLIEHUBAHUS PE3YIbTaTOB 00yUEHUS

3. O1ieHOYHBIE Cpe/ICTBA

3.1. Texymuii KOHTPOJIb

3.2. [IpoMexxyTOoUHas aTTecTalus
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Ilpunosicenue 1

1. TemaTHYeCcKHUii IUIaH TUCUMILIUHBI «/IMHeliHAsA anredpa» Mo HANPABJIEHUIO MOJATOTOBKHU
15.03.01 «MammHOCTpOEeHHE)

Ipodunb «O60pynroBaHNe U TEXHOJOTHH CBAPOYHOT0 IPOU3BOACTBAY

(baxanaBp)
Ouynas popma o0yueHnust
I'ox nadopa 2024/2024
Buabl yueoHoii padoThl,
BKJII0YAsi CAMOCTOSITETbHYIO Buabl caMocTosITeIbHOW PadOTHI ®opmbl
e = o c aTTecTa-
a0oTy CTyAeHTOB TYAE€HTOB
Paznen § a:a( p y Ty ’ ya U
3 = U TPY/10€MKOCThb B Yacax
n/n CP | KC
J | II/C | JIab C P K.P. | K.IL. | PI'P | Pedepar | K/p | O | 3
IlepBblii cemecTp

Pa3nes 1. DiieMeHTHI THHEHHOM aJi-
1.1 | re6psl MaTpuiibl, 1eHCTBUS HAJ MaTpH- 1 3 2 2 3

[aMH.

Onpenenureny, UX CBOMCTBAa U BBIYMCIIE-

HUe. MaTpuyHasi 3anuch CHUCTEMBI JIMHEHW-
10 | HBIX YPaBHEHUM. 1 4 5 3 +

' Bouinaua 3aganauii PI'P Ne 1 o auHeiinoi
ajareope .
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1.3

OOpatHas MaTpuIla U ee BeIYuCiIeHue. Mar-
pUYHas 3allUChb CUCTEMBI JIMHEHHBIX YpaB-
HEHUN.

14

CucTeMbl TUHEHHBIX aareOpanvdecKux
ypaBHEHU, OCHOBHBIE MTOHITHS U OMpe/ie-
JeHus. Pemenue cucteM JMHEUHBIX ypaB-
HeHu MmetogoM Kpamepa, Metogom oOpart-
HOW MaTpPHUIIbI

1.5

Pemenne cucrem IMHENHBIX YPaBHEHUN
MeroaoM ["aycca. Panr marpuisl. Teopema
Kponekepa — Kanemmn.

1.6

Meton 'aycca B IpOU3BOIBHBIX CUCTEMAX
JUHENHBIX ypaBHEHUNH. OTHOPOIHBIE CH-
CTEMbI JINHEUHBIX YPAaBHEHUM.
CamocrositenbHas padora Nel B ayauro-
PHH 10 JMHEHHOH ajaredope

1.7

Pa3nen 2. Bexropsl. Jluneitnsle onepanuu
HaJl BEKTOpaMH, UX CBOWCTBA. JIMHEHHbIE
KOMOMHAIMKU BEKTOPOB. JIMHEWHO He3aBU-
CHMBbIE WM JIMHEHHO 3aBHCHMEIC CHCTEMBI
BEKTOPOB.

Bbigaua 3aganuii PI'P Ne2 no BekTOpHOii
ajareope.

1.8

[Tonsitue Gasuca. KoopauwHaTel BEKTOpA.
KosnmuueapHOCTh, OPTOTOHATBHOCTD U KOM-
MJIAHAPHOCTHh BEKTOPOB.

10

1.9

CKaJ'ISIpHOC IMPOU3BCACHUC BCKTOPOB U €ro
CBONCTBA. BCKTOpHOC MPOU3BCACHUC NBYX
BCKTOPOB, €ro CBOIiCTBa.

11
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1.10

CwmenaHHOe MPOU3BEICHUE TPEX BEKTOPOB
U ero cpoiictBa. Beruucienue odbema mna-
pajenenunena. YclIOBUE KOJUIMHEAPHO-
CTH, OPTOrOHAIBHOCTH M KOMILJIAHAPHOCTH
BEKTOpPOB. OpTOHOPMUPOBAHHBIN Oa3uc.
Brruncnenne ckalspHOro, BEKTOPHOTO H
CMEUIaHHOTO MPOU3BEICHUIN BEKTOPOB, 3a-
JaHHBIX KOOpJAWHATAMH B OPTOHOPMHUPO-
BaHHOM 0a3uce.

CamocrosiTesibHasi padoTa Ne 2 B ayaquTO-
PMH 110 BEKTOPHO¥ ajredpe

12

1.11

Jlunelinble TpocTpaHcTBa. PasMepHOCTh U
0a3uc TMHEHHOTO IPOCTPAHCTBA.

Marpuna nepexoma ot Oa3uca K 0Oasucy
npeoOpa3oBaHUe KOOPIWHAT BEKTOpa IMpHU
u3MeHeHuu 6azuca. CoOOCTBEHHbBIE BEKTOPHI
n CO6CTB€HHI)I€ 3HA4YCHUS JTUHEWHOr0 OIle-
paropa.

13

1.12

Pa3znen 3. KommiekcHble YHCJIa U MHO-
roujeHbl MHOXXECTBO KOMIIIEKCHBIX YH-
CCJI. CDOpMBI 3aIlIuCU KOMIIJICKCHBIX YHCCII.
OnepauHH Had KOMIIUICKCHBIMHU YHCJIAMUA.
PaSJ'IO)KeHI/Ie MHOTOYJICHA Ha MHOXUTCIIN
OCHOBHas Teopema anreopsl

14

1.13

Pa3nen 4. AHasinTHYeCKAs TeOMeTPHA
Cuctembl koopauHat. Paznuunble THIBI
YpaBHEHUH MIIOCKOCTH

Boiraua 3aganuid PI'P Ne3 mo amaautu-
4eCKOii reoMeTpuH

15

1.14

Pasnuunble THNBI ypaBHEHUN MNpsSMOM Ha
IIJIOCKOCTH U B IIPOCTPAHCTBE

16

17




1.15

B3anMHOe pacriosioxkeHue npsiMbIX Ha IJ10C-
KOCTH U B IIPOCTpaHCTBE. Boruncinenue pac-
CTOSIHUM MEXKJy JBYMS TOYKAMH, TOUKOU U
IpsiMON. B3anMHoe pacnionoxenue miocko-
cTeil. Beluncienue pacCTOSIHUN MEXKIy TOU-
KOH U INIOCKOCTBIO

CamocrositeibHas pabora Ne 3 B aynuro-
PHMH 110 AHAJIMTHYECKON reOMeTpuu

17

1.16

KpuBble BToporo nopsijaka ux reomeTpude-
CKME CBOWCTBA. YPaBHEHHUs JJUIMIICA, TH-
nepOosbl, mapabonel OOIIee ypaBHCHHE
KpuBOM BTOpOro mnopsaka. IlpuBenenue
KpUBBIX BTOPOrO IMOpsAJIKAa K KaHOHMUYE-
ckomy Buny. [loBepxHocTu BTOpOro IO-
psIKa

18

®dopma aTTecTauNn

21

Bcero yacoB no fucuMiniinae

16

32

60

PI'P

caM

pao.
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Ilpunoscenue 2

®OH/I OHEHOYHbLIX CPEJICTB
MO JUCUMUILINHE

«/Iuneitnas ajareopa»

Hanpasnenue noaroroku: 15.03.01 «MammHocTpoeHue».

[Tpodwmn: «O60pynOBaHKME U TEXHOJIOTHH CBAPOYHOTO IPOU3BO/CTBA» «BBICOK03((hEeKTHBHBIE TEX-
HOJIOTHUECKHUE MPOLECChl U 000pyIOBAHUE.

@®opmbl 00yUeHus: OYHAsL, 3a0UHasl.

Kadenpa: «Matemaruka

1. MeToabl KOHTPOJIA ¥ OLIeHUBAHUS Pe3yJIbTATOB 00y4YeHHs

JU1sl KOHTPOJISL yCIIEBaeMOCTH U Ka4eCcTBAa OCBOCHUS AUCLUIUIMHBI HACTOSILEH TporpaMMoit
IPEIYCMOTPEHBI CIEAYIOIIUE BUJIbI KOHTPOJIS:
- KOHTPOJIb TEKYLIEH ycreBaeMoCTH (TEKYILIUI KOHTPOJIb);
- IPOMEXKYTOYHAsl aTTecTalus (3K3aMeH).

2. lIkayia 1 KPUTEPUU OLEHMBAHUS Pe3yJIbTATOB 00y4eHH s
®opmMa NPOMEKYTOYHON aTTECTANMHU: IK3aAMEeH

[IpomexyTouHas arTectanus o0yyaromuxcs B (popMe 3K3aMeHa MPOBOAUTCS IO pe3yIbTaTaM
BBITIOJTHEHUSI BCEX BUJIOB y4eOHOU paboThl, MPEyCMOTPEHHBIX YUEOHBIM IIJITAHOM I10 IaHHOM AUCIIN-
IUIMHE, TP 3TOM YYMTBIBAIOTCS PE3yJIbTAaThl TEKYLIErO0 KOHTPOJIS yCIEBAEMOCTH B TEUCHHE Ce-
MecTpa. OneHKa CTEeNeHH JOCTHXKEHUS 00yJaroIlllMMUCS MJIaHUPYEMbIX pe3yIbTaToB OOy4EHHUs 110
JUCLHUIIIIMHE TIPOBOAUTCS MPENOJABaTEIeM, BEAYIIUM 3aHATHS 110 JUCHUIUIMHE METOJ0M JKCIIepT-
HOM oneHKH. [1o uroram nNpomMeKyTO4HOW aTTECTALMU 110 IUCHUILIMHE BBICTABIISIETCS OLIEHKA «OT-
JUYHO», «XOPOLIO», «YAOBJIETBOPUTEIBLHO» UIIU «HEYIOBIETBOPUTEIBLHO.

IIkana oueHNBaHHUA Onucanne

BeinosHeHsl Bce 00si3aTeJIbHbIE YCJA0BHS MOATOTOBKHM CTYy-
JAeHTa K NPOMEKYTOYHOH aTTeCTALMH, IPETYyCMOTPEHHBIE
nporpaMMoil quctuIuinHel. CTyIeHT NEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUH, HABBIKOB [TOKA3aTENsIM, IPUBEACHHBIM B
OtnnuHO TabIUIax, ONepUPYeT MPUOOPETEHHBIMU 3HAHUSMH, YMEHHUSIMH,
HAaBbIKaMU, IPUMEHSET UX B CUTyalUsAX MOBBIILIEHHOW CIOXHO-
ctu. IIpm 3TOM MOryr OBITH JOMYIIEHBl HE3HAYUTEIbHBIE
OIIMOKH, HETOYHOCTH, 3aTPyJHEHHs IMpH IMEepeHOoce 3HaHWM u
YMEHHI Ha HOBbIE, HECTaHJAPTHBIE 3a/1a4H.

Xopomo BrimonHeHsl Bce o00si3aTesibHbIE YCJIOBUSI MOATOTOBKH CTY-
JAeHTa K NPOMEKYTOYHOH aTTecTAlMHU, IPETyCMOTPEHHBIE
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nporpaMMoil quctuIuiiHbel. CTyI€HT JAEMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, YMEHUH, HABBIKOB MTOKA3aTENsIM, IPUBEJACHHBIM B
TabynIax, onepupyeT NPUOOPETEHHBIMU 3HAHUSMHU, YMEHUSIMH,
HaBbIKaMu. B To e Bpemsi pu OTBETE JIOMYyCKAaeT HECYIIECTBEH-
HbIE MOTPEIIHOCTH, 33/1aUud PeIlaeT C HeJ0YeTaMH, HE BIIUAIO-
IIMMU Ha OOIIUI X0/ PelICHHUs.

Y 10BIETBOPUTETIBLHO

BrinonHeHsl Bce o0si3aTesIbHbIe YCJI0BHSI NMOATOTOBKHM CTYy-
JAEHTA K INPOMEKYTOYHOM aTTeCTAalluH, INPEIyCMOTPEHHBIE
nporpaMMoil quciuIuinHbel. CTyI€HT AEMOHCTPUPYET COOTBET-
CTBHE 3HAHUU, YMECHUH, HABBIKOB I10KA3aTENISIM, [IPUBEICHHBIM B
TabynLax, onepupyeT NpUOOPETEHHbIMU 3HAHUSIMHU, YMEHUSIMH,
HaBbIkaMu. Ho noka3piBaeT HerayOoKue 3HaHMs, IIPU OTBETE HE
JIOITyCKaeT rpyObIX OMMOOK WM MPOTUBOPEUNH, OJJHAKO B PoOp-
MYJIMPOBaHHM OTBETA OTCYTCTBYET JOJIKHAs CBSI3b MEXK]y aHa-
JIM30M, apryMEHTalUedl U BbIBOJAMM, B PELICHUU 3a7a4 MOTYT
cozepxkarbes rpyObie ommOKu. {71 moaydeHus MpaBUIBLHOTO OT-
BeTa TpeOYyIOTCs YTOUHSIOLIME BOIPOCHI.

HeynosnersopurensHo

He BbmosiHeHbl 00si3aTe/ibHbIE YCJOBHS MOATOTOBKH CTY-
AE€HTa K NPOMEXKYTOYHOH AaTTeCTAllUM, MPETyCMOTPEHHBIE
nporpammont aucuuiuivasl, MJIW cTyneHT neMOHCTpUpYeT He-
IIOJIHOE COOTBETCTBUE 3HAHUW, YMEHUH, HABBIKOB ITPUBEICHHBIM
B Ta0JIMIIaX, TOMYCKAIOTCS 3HAYUTENbHbIE OIINOKH, IPOSIBIIAETCS
OTCYTCTBHME 3HAHUMW, YMEHHM, HABBIKOB II0 PALY IOKA3aTeleu,
CTYZEHT UCIBITHIBAECT 3HAUYUTENIbHBIE 3aTPYIHEHUS IIPU OIEpPHU-
POBAaHUM 3HAHUSAMU U YMEHUSIMMU.

3. OneHo4YHbIC CPeACTBA

HaunmenoBauue
OLIEHOYHOTO Cpel-
CTBa

[IpencraBnenue oue-
HOYHOI'O CPE/ICTBA B
DOC

Kpatkast xapakTepuCTHKa OIICHOYHOTO
cpeacTBa

1 KonTponbhas (ca-
MOCTOSITEIbHAS)
paborta

(KP)

CpencTBo NMpOBEPKH YMEHHMIM NPUMEHSTH
MIOJIyYEHHBIE 3HAHUS NI PEIICHUS 3a]a4
OINIPEAEIICHHOrO0 THUMA IO TeME WU pas-

i (13

KonTposbHbie 3a1a-
Hus (mpumep)

2 | PacuerHo-rpadu-
yeckas padora

(PTP)

CpencTBo MpOBEpKH YMEHHMH MPUMEHSThH
MOJIy4E€HHbIE 3HAHMS 10 3apaHee Olpeje-
JIEHHOW METOJIMKE Ul peIlleHus 3ajaad

Kowmmnekr 3anmanuit
JJId BBIITOJTHCHUS pac-
4eTHO-TpaduIeCKOn
paboTsl
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HIJIN 3aI[aHHﬁ no MoAyJro HIW AUCHU-
IIJIMHC B LICJIOM.

VYcerHblit onpoc co-
OecenoBaHue,
(YO)

CpencTBo KOHTPOJIS, OPraHU30BaHHOE KaK
crenManbHas Oecesa me1arorndeckoro pa-
O0O0THMKA ¢ OOydYarolIMMcs Ha TEMbl, CBS-
3aHHBIE C U3Y4aeMOM JUCHUIIIMHON, U pac-
CUUTAaHHOE Ha BBIICHEHUE 00beMa 3HaHUM
oOyuJaromerocsi o ONpPEACICHHOMY pas3-
Jielty, TeMe, npolseMe U T.I1.

Bomnpocs o
TeMam/pa3zzienam JIuc-
LATIJIMHBI

Tect

(T)

CucreMa cTaHIapTU3MPOBAHHBIX 3a/laHUM,
IIO3BOJISIOIIAS aBTOMATU3HPO-
BaTh IPOLIENYPY HU3MEPEHUS YPOBHS 3Ha-
HUI 1 yMeHUH o0yyaromerocs.

BapwuanTt Tecra

DK3aMeHaInOHHbBIE
ounersl

(9b)

CpencTtBo TMPOBEPKU  3HAHUH,
HAaBBIKOB. MOXKET BKJIIOUYATh KOMILIEKC T€O-
PETUYECKUX BOIPOCOB, 3ajiay, MpaKTHUYe-
CKUX 3aJIaHH.

YMEHUH,

DK3aMEHAIIMOHHBIE
OWJIETHI.

3.1. Tekyumuii KOHTPOJIb

OueHoYHbIE CPEACTBA TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH BKIIIOYAIOT KOHTPOJIbHBIE BOIIPOCHI
U 3a/1aHus B popMe OJIIaHKOBOTO TECTUPOBAHUS JIJIsl KOHTPOJISI OCBOEHUS 00y4JaroIIUMUCS Pa3esioB
JUACUUIUINHBL, ipueM PI'P.

Coaepixanue pacueTHo-rpadguueckoi padoThl.

Pacuerno-rpadguyeckas padora Nel mo nHeitHoi aaredpe.

Kpartkoe copeprkanue pacueTHO-Tpaduueckoit paboThI:

Matpuusl u onpeaenutenu. PemeHue cuctemM JUHEMHBIX anredpandeckux ypaBHEHHI MeTo/aMu
["aycca, Kpamepa u 0O6paTtHOil MaTpuUIbL.

PacuerHo-rpaduueckas padora Ne2 o BeKTOpHOI ajreope.

Kpatkoe copeprkanue pacueTHO-Tpauieckoit paboThI:

BekTopsl, aelictBusa Haj BekTopamu. CKalspHOE, BEKTOPHOE, CMEILIAHHOE NTPOU3BEACHUS BEKTOPOB.
PacuetHo-rpadguyeckas padora Ne3 mo aHAIUTHYECKOH reOMeTpUH.

Kpatkoe copeprkanue pacueTHO-Tpauieckoit paboThI:

Pasznuunble BUBI ypaBHEHUI NPAMOI U IUIOCKOCTH. B3anMHOE pacriosokeHHue NMpsMBIX Ha MJI0CKO-
CTH, TNTOCKOCTEH B MMPOCTPAHCTBE.

KoMmiuiekT 3aganui

JJIsl BBINIOJTHEHHUsI pacdyeTHO-rpadguyeckux pador (PI'P)
o auctuiuiae «JInneiinast anredpay»

PI'P Nel, yacts 1

-11 0 2 0 2
3amanue Nel. Jlanst matpunet A=| 1 3 2 | uw B=|0 -3 3
4 0 -3 1 1 -1

Bruimonuuts neiicreus: A% +8BT .
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3ananue No2. [TpogomkuTh 1anHOE MaTpuuHOoe paBeHcTBo (2A+3B)? —4A* —6AB=...

U TIPOBEPUTH €ro i MaTpull A U B U3 nepBoro 3aJaHusl.

3ananue No3. BeluuciuTh onpeaenuTeNb IByMs clioco0aMu: pa3iokKeHHEM IO MEPBOil CTPOKE U
pa3I0XKEeHUEM I10 TIEPBOMY CTOJIOILY.

10 -1 2
0 2 1 -1
11 -1 1
11 -2 1

3ananue Ne4. JInis qaHHON MaTpPHUIIBI HAWTH 00paTHYIO MaTpHily. Clenars mIpoBEpKY.

1 0 2
1 1 0.
-1 2 3

3aganue No5. Pemuts matpuunoe ypasaenne AXB =C (maiitu X). Caenars nposepky.

S PR HN S

3ananue Ne6. HaiiTu panr MaTpuisl.

1 -1 2 3 7
0 5 4 3

2 3 8 9 15|
3 -8 26 20

PI'P Nel, 3apaHusi o pelieHHIO CHCTeM JIMHEHHBIX ajire0pan4yecKux ypaBHeHuH
3apanue Nel. Pemuts cucremy merogom Kpamepa. Caenats npoBepky.

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

3aganue No2. Peruts cucremy u3 Nel MeTo10M 00OpaTHON MaTpHIIbI.

3aganue Ne3. Pemuts cuctemy u3 Nel metonom ["aycca.

3ananue No4. Pemuth HEOTHOPOIHYIO cucTeMy MeToaoM ['aycca. HaliTu ob1iee pemieHue u 4act-
HOE pEILICHUE.

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

3amanue NoS. Pemmth oHOpOHYIO cucTeMy MeToqoM [ aycca. Haiitu oGmiee pemenue u @CP.
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2X, +6x, —9%x;,-9x, =0

4x, —5%; +X, =0

3%, +3X, —TX, —4x,=0"

X, —3X, + 2X; + 5%, =0
PI'P Nel, vactn 2
Bamanue Nel. Tlokasarhk, 4T0 BEKTOpEI M, N, P 00pasyioT Ga3uc B IPOCTPAHCTBE U PA3JIOKUTH
BekTOp @ mo stomy Gasucy: M=(1,-1,2),n=(2,0,3), p=(-2,-11),a=(5—-4,13).

3ananue Ne2. Jlanbl BeKTOpsl M 1 N . BBIACHUTH — KOJUIMHEAPHBI M BEKTOpH @ 1 D .

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

,ecmn |M|=6v2,|0|=2, (mA,ﬁ) =135, a=6n-m.

3amanne Ne3. Haiitu |§

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

3ananue Ne5. Ilpu kakux "x° BekTopel a u D mepnenauxynspub1?

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

3ananue Ne6. Haiitu niomans napaiienorpaMmma, HOCTPOEHHOIO Ha BekTopax a u D .

a=2m-5n,b=m+n,|m|=12 |n|=3, (m/,\ﬁ)=g.

3

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

3aganve Ne8. Jlanbl BekTophl @, D, C . BoIsCHUTL — KOMILIaHAPHBI JIM BEKTOPHL. ECiin BEKTOPHI He

KOMILTAHAPHBI, TO HAaliTH 00BEM MapajiIeNenue a, MOCTPOEHHOro Ha BekTopax a, b, C u onpene-

JIUTh — KaKylo TPOHKY OHU 00pa3yroT.
a(;-1;5),b(2;4;-2),c(3;0;1).

3ananue Ne9. Jlns nuHeiiHoro onepatopa A 3a1aHbl 00passl 6asucHBIX aneMeHToB A€, AE,, A€,

. 3anmcarb matpully onepatopa 4 B 6asuce €,,€,, €, u HaliTH 0Opa3

3jieMeHTa X .

X=28 —4¢e,+¢,.
3ananue Nel0. Haiftu coOcTBeHHbIE 3HAU€HUSI U COOCTBEHHBIE BEKTOPHI IMHEHHOTO OIepaTopa,

. -4 1
3aJJaHHOTO B HEKOTOPOM Oa3mnce Matpuiieii A= 7 o)

PI'P Ne 1, yvactn 3
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3aganue Nel. Tlpsmas |, mpoxoxmut yepes Touky A mapamiensHo Bektopy { . Ipsmas |, mpo-
XOIHT Yepe3 Touky B meprenaukyssipao Bekropy N . Haiiti TOUKy nepeceyeHust psiMbIX U YTOJ
mexay aumu, ecin - A(3;5), G (1;3), B(0;5), n(-3;4).

3aganue Ne2. Jlana npsamast |, . Ilpamas |, mpoxomut uepes Touku A u B. Haiitu paccrosiHue ot
TOYKHM nepecedenus npsameix |, u |, mo npsmoii 1.

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

Bamanue Ne3. Haiitu paccrosiaue or Toukn M, 1o mmockoctn ¢, mpoxozsiieii gepe3 Touky A

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

Bamanne Ned. Haiitu yron Mex/Iy MIOCKOCTBIO (¢ ¥ IUNIOCKOCTBIO [3 , POXOISIIIEH Yepe3 TOUKU

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

X+2y—-9z2-10=0;
3X+4y+82-24=0.

3aganue Ne6. Haiitu TouKy mepecedenus npsamMoil | u mimockoctw o ¥ yron Mexmy HUMH.

I:XLZ:X:Z—_l; a:X+2y-3z-12=0.
3 4 -2

3aganue Ne7. Tlpsimas |, mpoxomut uepes Touku 4 u B. Ilpamas |, mpoxoaut uepes Touxy M
IepIeHJUKYIAPHO IIocKoCTH ¢ . Halitu yron mexay npsimbiMu |, |, 1 BBIICHUTD — nekar 1u

OHH B OI[HOI\/’I IIJIOCKOCTHU HUJIM CKPCHIUBAIOTCA.

A(9-31), B(44-5), M (-L1L-11), a:2x+3y-z-1=0.

(x+3)° _y*
m + o5 = 1 yka3aTb OKYCHI, SKCLIEHTPUCUTET, TUPEK-

Tpuchl. [locTpouTh KpUBYI0, H300pa3UTh (POKYCHI, AUPEKTPHUCHI.

3ananue Ne8. Jlnisg qaHHOW KpUBOM

Bamanme No9. IIpuBectu ypasHenue kpuBoit 9x> — 25y —18x + 200y —616 =0 K kaHOHHUe-
CKOMY BHJIy U IOCTPOUTH KPUBYIO.

KonTposbHble 3a1anus (mpuMepbl)

Bapmuanr.

1. Haiitn 3Ha4eHust MaTpUYHOTO MHOTOWIeHa F (A)

f(x):—x3+2x2—x+3,A=(_1 OJ
3 2
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-2 0 8 1 -5
3 -1 7 2 4
-8 2 -6 -3 -13
1 -3 13 5 17

2. HaiiTi panr MaTpuIsl IpUBEISHIEM K CTYIIEHYaTOMY BUY

1 2 1
3. BeruucanTs onpeAenuTens NpUBEACHUEM K CTYIIEHUaTOMY BHY 3 -5 3
2 17 -

4. Haiitu matpuiy, oOpaTHyto mAaHHOH (a). Pemmts MaTpudHoe ypaBHeHue (0)

Lz ! 1 2 2 3 5
® 2 _75 _31 (6){—3 4}5)(:(3 1 o]

5. Pemmnth cucteMy ypaBHEHWH. YKa3aTh 00Iee U OTHO YaCTHOE pelIeHue (a).

Pemuts cructemy ¢ momoIipio 00paTHOM MaTpuIlkl 1 1o hopmynam Kpamepa (0)

4%, +9X, —5%X; —8X, =5 X, +2X,+ %X, =5
() 13X, +7X, — 2%, —4x, =4 (6) 4 3% —5X, +3X, =—7
2%, +5X, + X, +3%X, =3 2X + 71X, =X, =13
Bapuant
1. Pacncars pasnoxeHue BeKTopa ;( 110 BEKTOpaM E, a,F
x={5,-12,1}, p=1{1-30},q={1-11}, r={0,-12}

2. KonnuHeapHs! 11 BeKTOpsl P U ( ?

a=1{2,01}, b={-2,31}, p=2a+2b, q=3a-2b

3. Jlana nupamusa ¢ BepmrHamu B Toukax AAAA, .

A(-2,4,8), A(4,-1,2), A(-8,7,10), A,(-3,4,-2)

Haiitu:

a) yroi Mexay pedpamu AIA2 , A1A4

0) 00beM IMpaMuabI

B) JUIMHY BBICOTHI OIyIeHHOHN Ha rpab A A A,

I') HaliTH JUIMHY Me/MaHbl, IPOBEACHHYIO U3 BepumHsl A K pebpy A A

4. BBIUMCITUTH IIONIAAb MapaIeNorpaMMa, TIOCTPOEHHOTO Ha BeKTopax & u 0 & — yron Mexmy BekTo-

pamu B I/Ia
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I
NI

Bapuant

1. Haiitu paccrostaue ot Toukn M, 1o mockoctu (Mll\/lzl\/l 3):
M, (-9;10;2), M,(0;7;-4), M, (4;8,-1), M;(-2,1,3)

X+y+2-2=0
X—y-32+6=0

2. Brinmucath KaHOHUYECKOE YPaBHEHUE MPSIMOIL: {

x—2 y-3 z+1

uX+y+2z2-9=0.
1 —4

3. Halitu TOuKy nepecedeHus: IpsiMou U MIIOCKOCTHU:

x—1 z
4. Haiitu Touxy P, cummerpuunyio Touke P otHocutensuo npsmoii | : P (0; -1, 3) u - ll =1

5. Hanmcatp ypaBHEHHE IUIOCKOCTH ¢ TIPOXOJSIIEH depe3 Touky M, u mepreHankymspHo IpsIMON
(I\/Ile): M, (3; 2;0), M1(4;1;5), M, (2;—1;4).
6. HaliTi KocHHYC yIiIa MEXIYy ITIOCKOCTSAMH @) U O, .

o, :3Xx-y+3=0, , : Xx-2y+5z-10=0

BapuaHT 3a]aHui MPOMEKYTOYHOI'0 TECTA

1.1. HaiiTi panr MaTpuIlbl IPUBEIEHUEM K CTYIIEHYaTOMY BUTY

1 -2 -2 3 5
1.2. Permmith MaTpudHOE YPAaBHCHHE [ s 4 jux :[ s 1 o j

X +2X, + X% =5
1.3. Pemmuth cuctemy mo gopmynam Kpamepa 3%, —5X, +3x, =7

2X + 7%, — %X, =13
2.1. Hanucathb pasnoeHue BEKTopa X 110 BEKTOpaM p,q,r X = {5,-12,1}, p= {1,-3,0},
q=1{1-11}, r={0,-1,2}
2.2. BEIMUCIUTH MIIOIIAb NapajlIeNorpaMMa, IOCTPOEHHOTO Ha BEKTOPaX aub a-— YIOJI MEXKLY
BEKTOPAMU P H (

a=2p+q,b=p-3q, |p|=2,]q/=2, ¢x=%

2.3. Jlana nupamuza ¢ Bepumaamu B toukax AAAA,. A(6,13), A (6,-2,-3), A((2,2,0),
A(-5,10)
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Haiiti nnuHy MenuaHbl, TPOBEACHHYIO U3 BepIIMHBl A K pedpy A, A,

X-2 y-3 z+l

3.1. HaiiTu Touky nepeceueHus NpsMOu U IJIOCKOCTH: U X+y+2z-9=0.

1 -4
3.2. Haiitn touky P, cummerpuunyro Touke P orHOCHTenbHO mpsimoid | : P(O;—l; 3) u
x-1_y_z
1 -1 1

3.3. HamucaTh ypaBHEHHE IUIOCKOCTH ¢ TPOXOIAIIeH uepe3 Touky M, u nepneHauKyJsIpHO

npsivoit (MM, ): M, (3;2;0), M,(415), M,(2-14).

4.1. ]lana kpuBasi BTOPOTO MOpsIKa X +4y” —12x+16y+16 =0 . [[ody4nTh KAHOHUYECKOE YPABHCHUE

KPHUBOMU U ITIOCTPOUTH .€€

! ! !
4.2. CocTtaBUTh MaTpHIly Iepexoja oT 0a3uca e ,e,,e, kK 6a3ucy e, ,e, e, , €Ciu
8 =26 +6,+6,, 8 =6 —6,+6,; & =6 +26,+6€,

Kpurepum ouenku:

- OIICHKA «3aYTEHO» BBICTABJISIETCS CTYJICHTY, €CJIU OH PETyJIAPHO B TEUEHUE CEMECTPA MPEACTABIISLII
pelleHus 3a/1a4, BHITOJIHWII MOJHOCTHIO BCE 3a/1aHUs U UX 3aIUTHI, OTBETUB Ha BOMPOCHI MIPEnoja-
BaTes;

- OLIEHKA «HE 3aYTEHO» BBICTABIISICTCS CTYJIEHTY, €CJIM OH HEpEryJsIpHO B TEUCHHE ceMecTpa mpe-
CTaBJISUT PELICHUS 3a]a4, BBIIIOJIHUI 33/1aHUs HE NIOJHOCTHIO MJIM BOOOIE HE MPENCTaBIsUT pabOThI
Ha IIPOBEPKY, JOMYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETAX Ha BOMPOCHI MPENOAaBaTENs.

Jlnist ipoBeieH!sl TEKYIIEro KOHTPOJIs 3HAHUH CTY/IEHTOB B AMCTAaHIIMOHHOM (opmare B pas-
paboTaHHBIX Kadenpoil «MaremaTuka» OHJIAH-Kypcax UMEIOTCS MPOMEXKYTOUHbIE (TPOOHBIE) Te-
CTBI.

3.2. IIpome:xyTOYHAsA aTTECTALMS

[TpomesxyTouHas arTectanus - (3K3aMeH) IPOBOIUTCA MO OMIeTaM B yCTHOU opMme.
Bpewms 114 moAroToBKH 0TBETa Ha BOIPOCH! HE Oonee 45 MuH.

buner BKIr0O4YaeT TEOPETUUECKUNA BOIIPOC U 3a1a4H.

KomMruiekTsl sKk3aMeHallMOHHBIX OUJIETOB XpaHsITcs Ha Kadeape «MaTemaTukay.
TunoBbie BApHAHTHI OMJICTOB NPHJIATAIOTCS.

KoMmmuiekT Bonnpocos
110 JUCUUIUINHE «J/IuHeliHas aaredpa»

Matpu1ibl, TUIIBI MAaTPHIL.

Onepanuuu ¢ MaTpuLlaMy, UX CBOWCTBA.

YMHOXk€EHNE NPSAMOYTOJIBHBIX MaTPHII.

Marpuunasi popma 3arucu CUCTEMbI TMHEHHBIX aareOpandyecKux ypaBHEHHH.
Onpenennurenu U UX CBOWCTBA.

[TousiTue onpeaenuresns. MUHOPHI U anredOpanyeckue JOMOTHEHHUS.

CucTeMbl TMHEWHBIX alreOpandyeckux ypaBHEHHH, OCHOBHBIE TOHATUS U ONPEAEICHHUS.
ITpaBuiio Kpamepa pemienust cucteM JIMHEHHBIX ypaBHEHUI.

N ORWNE
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9. OO0parnas maTpuIiia 1 €€ BEIYUCICHHE. Y CJIOBUE CYIIECTBOBAHMS OOpaTHOW MAaTPHIIHI.

10. Pemienue cucteM JTMHEHHBIX aNreOpanyecKuX ypaBHEHUN METOI0M 0OpaTHOM MaTpPUIBL.

11. Meton "aycca pernieHnsi CHCTEM JIMHEHHBIX YPaBHCHHM.

12. PemieHue mpon3BOJIBHBIX CUCTEM JIMHEHHBIX YpaBHEHHI MeTo10M ["aycca.

13. Panr marpunbl. Teopema Kponekepa — Kanesm.

14. OngHopoAHbIE CUCTEMBI JIMHEWHBIX YpaBHEHUI. Kputepuii cyniecTBOBaHNs HETPUBHUAIBHBIX pe-
LICHUH.

15. [lonsiTHe BEKTOpa U JIMHEIHBIE ONlepalliy HaJl BEKTOpPaMH, CBOKWCTBA Oleparuil.

16. JIuneitHas KOMOMHAIMS BEKTOPOB.

17. JluneitHast HE3aBUCUMOCTD U JIMHEWHAs 3aBUCUMOCTb T€OMETPUUYECKUX BEKTOpOoB. Kpurepuit jiu-
HEWHOHN 3aBUCUMOCTH.

18. I[Tonsitue 6azuca. KoopauHatel BEKTOpA.

19. OpronopmupoBanHbIl Oa3uc. Paznoxenne BekTopa o BeKTopam Oasuca.

20. YnopsimoueHHast TpOiKa BEKTOPOB.

21. CkansipHOe, BEKTOPHOE U CMEIIaHHOE MMPOU3BEACHUE BEKTOPOB B OPTOHOPMHUPOBAHHOM Oazuce.

22. Y cIoBUS OPTOTOHATBHOCTH, KOJUTMHEAPHOCTH M KOMIUIAHAPHOCTH BEKTOPOB.

23. JluHeitHble TPOCTPAHCTBA.

24. Matpuia nepexo/ia oT 6a3uca k 6asucy.

25. CoOcTBEHHBIE BEKTOPBI M COOCTBEHHBIC 3HAYCHHS MATPHIIBL.

AHaJIuTHYeCcKasa reomMeTpust

1. Cucrembl koopauHar. JlekapTOBbI IPSIMOYTOJIBHBIE KOOPAWHATHI HA IJIOCKOCTH U B IPOCTpaH-
CTBE.

[TonsipHas cucremMa KOOpIUHAT.

Pa3nuyHble TUITBI ypaBHEHUM IUIOCKOCTHU U IIPSIMOU.

Brraucnenue paccTossHUN MEXy IBYMsI TOYKAMH, TOYKON U MPSIMOM, TOUKOU M INTIOCKOCTBIO.
Brrunciienne paccTosiHus MEXAY CKPELIUBAKOLIMMHUCS MTPSIMBIMH.

Brruucnenue yrioB Mexay AByMs IPSIMBIMU, NPSMOM U IIJIOCKOCTBIO, ABYMsI INIOCKOCTSIMH.
KpuBbie BTOpOro nopsiaka ux reoMETpUYECKUE CBOMCTBA U ypaBHeHus. [[puBeieHne kpuBoil BTo-
pOTro nopsiiKa K KAHOHUYECKOMY BHITY.

8. KanoHuueckue ypaBHEHHS dJUIHIICA, TUIIEPOOIIBI, TapadoIbl.

9. VYpaBHeHHE MOBEPXHOCTH BTOPOTO MOPSIIKA.

10. KanoHnnveckue ypaBHeHUs Cepsl, SJUIUIICOUIA, KOHYCOB, THIIEpOOION 0B, TapaboIouI10B.

Noakown

Tunosbie BapuaHThI OU/I1ETOB
1o qucuuiuivHe «JInHeitnas aaredpa»

MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPAITN
®EJIEPAJIBHOE I'OCYIAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJILHOE
YUPEXJEHWE BBICIIET'O OFPA30OBAHU S
«MOCKOBCKHWH NOJUTEXHUYECKHN YHUBEPCUTET»
(MOCKOBCKHWM MOJHUTEX)

dakyabpTeT 6a30BbIX KOMIIETEHIINH, Kadenpa «Maremaruka»
Huctunnuna  «Jlunelnas anreGpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

1. Omnpenenurenu U UX CBONCTBA.
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2. Pemuth MaTpuuHOE ypaBHEHHE XB=A, eciH A:(l2 ZJ B:(_t 21j

2% —3x, =12°
4. Jlanbl BEKTOpHI a =(-5,9,8), b= (-3,1,-2), €=(-8,10,-10) . [IpoBepUTH — KOMILJIAHAPHBI JIA OHHU.

3. Pemuth cucremMy MeTooM 00OpaTHON MaTPUIIbI {

Ecnu HeT, HaiiTh 00beM IapasuieNeluIe/a, HOCTPOSHHOro Ha BEKTOpax a,b,c.
5. Haiitu yron mexay Bektopamu a=(1-2-2) u b =(2,0,1).

YTBepxIeHO Ha 3aceqaHnu Kadeapsl MaTeMaTHKu «_25» 12 2023 r., mporokon Ne 5

3aB. kadeapoi B.B. I'aneBko / /

MUHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA3OBAHU S POCCUMCKOM ®EJIEPAIINN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEXJEHUE BBICHIET'O ObPA30OBAHUA
«MOCKOBCKHUI MNOJIUTEXHUYECKHAN YHUBEPCUTET»
(MOCKOBCKHWM MOJINTEX)

@DakyabpTeT 6a30BBIX KOMITETCHIINH, Kadenpa «MaremaTtuka»
Huctunnuna  «Jlunelinas anreGpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIA BUIET

1. Jluneitnast koMOuHanus BekTopoB. basuc. Koopnunarte! BekTopa.

12 -1
2. BprauciauTe onpenenuTenb MaTpULIbI C=A" ,ecom A=|{3 1 0.
011

4x —2X, +3%3 =12,
3. Pemmure cucreMy ypaBHeHHI MeTofoM ['aycca < x +5x, —3x; =1,
2% +3X, —2X%3 = 3.
4. Tlokasatp, 4To BEKTOpbl M =(1,-12), " =(2,0,3), p=(-2,-11) oOpa3yroT 6a3uc B IPOCTPAHCTBE.
5. Jlano oOmiee ypaBHeHHe npsaMoir  —2x+3y—-5=0. Hamucarb: ypaBHEHHE NPSMOM C YTIOBBIM KO-
s uIeHTOM; YpaBHEHHE NMPSMON B OTPE3KaxX; HOPMAJIbHOE ypaBHEHUE TIPSIMOIA.

YTBepk/IeHO Ha 3aceaHuH Kadeapsl MaTeMaTHKU «_25» 12 2023 r., mpotokoi Ne 5

3aB. kadeapoii B.B. I'aneBko / /

J1514 mpoBeieHNs MPOMEKYTOYHOT'O KOHTPOJISl 3HAHUHM CTYIEHTOB B JUCTAHIIMOHHOM (popmare
B pa3paboTaHHbIX Kadenpoi «MareMaTuka» OHJIalH-Kypcax UMEIOTCS UTOTOBBIE TECTHI.

29



