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1. Heau, 3a7a4u ¥ IJIAHUPYeMble Pe3yJbTAThl 00y4eHH s N0 IUCHUILITHHE

K 0CHOBHBIM yensim OCBOCHUS TUCLMITINHBI «JInHeiiHas anreOpa» clieayeT OTHECTH:
— BOCIIUTaHME y CTYJCHTOB OOIIEH MaTeMaTHYeCKON KyJIbTYPbI;
— mpuoOpeTeHue CTyICHTaMH IIMPOKOro Kpyra MaTeMaTu4eCKUX 3HAaHUN, YMEHHI U HaBBIKOB;

— pa3BHUTHE CIIOCOOHOCTH CTYJCHTOB K HHIYKTHUBHOMY H JIeTyKTHBHOMY MBIIIUICHUIO HAPSTY C
pa3BUTHEM MAaTEMAaTHUYECKOU UHTYULUU;

— YMEHHE CTyJICHTaMHU Pa3BUBATh HABBIKU CAMOCTOSTEILHOIO U3yUeHHsI yUeOHOH U HayqHOH
JUTEPaTYpPBl, CONEPIKALICH MATEMaTUYECKUE CBEICHUS U PE3yJbTAThI;

— TMOATOTOBKY CTYJEHTOB K JIEATEIHHOCTH B COOTBETCTBUHU C KBATU(UKALIMOHHON
XapaKTepUCTUKON OakajaBpa Mo HAMpPaBJICHHIO, B TOM Yucie (pOopMUpOBaHUE YMEHUI
WCIIOJIb30BaTh OCBOCHHBIE MAaTEMAaTUIECKIE METO/IBI B MPOPECCUOHATHHON ACSITENTLHOCTH.

— TOJTOTOBKY BBICOKOKBAJTHU(HUIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B YCIOBHUAX NU(POBOI
TYpOYJIEHTHOCTH U BBICOKMX TEXHOJOTMYECKUX PUCKOB COBPEMEHHON II(PPOBOI
SKOHOMUKH.

K ocHOBHBIM 3a0auam 0CBOCHUS TUCIMIUIAHEI «JInHelHas anredpay» clielyeT OTHECTHU:

— OCBOEHHE CTYJACHTAaMH OCHOBHBIX IOHSTHUH, METOAOB, (POPMUPYIOIIUX  OOIIYyIO
MaTeMaTHYECKYI0 ITOJrOTOBKY, HEOOXOIMMYIO JIJIs YCIICIIHOTO PEIICHNUS TPUKIIAIHbIX 3a/1a4;

— ¢QopmupoBanue y cryneHTta TpeOyemoro Habopa KOMIETEHIMH, COOTBETCTBYIOIIMX €ro
HAMpPAaBICHUIO TIOJTOTOBKUA M 00ECMEeYMBAIONINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha pPBIHKE
Tpyna.

O6yuenne mno mucnuiuinHe «JIuHelHas anreOpa» HampaBlieHO Ha (GOpPMHUpPOBAHUE
y 00yYarOUMXCsl CIETYIOMNX KOMICTCHIIUN:

Kon n HaumeHoBaHue KOMIIeTeHIIH NHaukaTopsbl 10CTHKEHUS KOMIETEHIIUH
OIIK-1. Ctocob6eH npuMeHsITh NOIIK-1.1 [Ipumensier MaTeMaTU4E€CKHUE METOIbI
€CTECTBEHHOHAYYHBIE U JUISl pEIICHNs] MHKEHEPHBIX 3aja4, aHaJIM3UPYyEeT U
00IIenH)KeHEPHbIE 3HAHUS, METOIbI MHTEPIPETUPYET MaTEMaTHUECKHE MOACIIN
MaTeMaTHYeCKOro aHaJIu3a U (bU3UYECKUX MPOILIECCOB U TEXHUYECKHX CUCTEM.
MOJICTMPOBAHUS B 00JIaCTH NOIIK-1.2 AHanu3upyeT AaHHbIE, BBISBIISIET
poheCCHOHATBHON IEATEIIEHOCTH 3aKOHOMEPHOCTH, JIeJTaeT 000CHOBAHHBIE BHIBOJIBI

NOIIK-1.3 Kputnuecku nu3mepsieT pe3yabTaTbl
pacyeToB U OLIEHOK, BHOCUT KOPPEKTHUPOBKH;
aJanTUpyeT TeOPETHUECKHUE 3HAHUSA [T PEeIlIeHUs
KOHKPETHBIX MHKCHEPHBIX 3a7a4

2. MecTO IMCHMILTHHBI B CTPYKTYpe 00pa3oBaTeibHON MPOrpaMMbl

Hucuunnuna «JIuneliHas anrebpa» OTHOCHTCS K 00s3aTeNbHOM YacTh 0Opa3oBaTEeNbHOM
nporpammsl 010ka b 1«/lucuumiuael (MOTym)y.

Jucuunnuna «JIuneiinas anredpa» odecrieunBaeT U3y4eHUe AUCIUILINH:

B ob6s3amenvnoi wacmu:

— MareMaTuuecKuii aHaIm3;
— @uzuka;

— IIporpammusie cpeacTBa 00pabOTKH HHPOPMALIMU B TEXHOIOTHUSAX MOJUTPaPUIECKOro U
YIIaKOBOYHOTO TIPOU3BOJICTBA;



— OcHOBEHI HWHKUHUPHUHTIA,

HpI/IKJ'IaI[HaH MCXaHUKa,

Texnonoruu u o6opyaoBanue aisi 00paboTKU H300pakeHN B TOMUTPahUIECKOM U
YIIaKOBOYHOM IPOU3BOJICTBE;

praBHCHI/Ie Ka4uC€CTBOM B YIITAKOBOYHOM U HOJ'II/II‘pa(I)I/I‘leCKOM IMPOU3BOACTBE.

B uacmu, popmupyemoti yuacmuuxamu oopazoeamenbHbiX OMHOUEHULL:
TexHonmornu co3aanus TMPpPOBOro KOHTEHTA;
3D-koHcTpyupoBaHue;

Heiipocetu u reHepaTuBHOE UCKYCCTBO.

B uacmu snexmugnvix oucyunium:
[TnanupoBaHue U MOAECTUPOBAHUE OU3HEC-TIPOLIECCOB;

Opranuzanys ¥ ynpaBjieHue MONMUrpaduIeckuM U yIaKOBOYHBIM ITPOU3BOICTBOM.
3. CprKTypa H COoJep:KaHUe TUCHUILINHBI
O6mmas TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 3 3auéTHble eauHuIbI (108 gacoB).

3.1. Buabl yueOHOii padoThI U TPYAOEMKOCTH

Ne Brt yue6Hoii padoThI Koauuecto | CemecTpbl
n/n 4acoB 1
1 | AyauTopHble 3aHATHS 48 48
B Tom uucne:
1.1 | Jlexuuu 16 16
1.2 | CemuHapckue/pakKTUUECKUE 3aHATHS 32 32
1.3 | JJabopaTopHbIe 3aHATHS 0 0
2 | CamocTosiTeibHAsI padoTa 60 60
B Tom uucne:
2.1 | PI'P 26 26
2.2 | IlogroroBka K ceMUHapy 24 24
2.3 | I[logroroBka K SK3aMeHy 10 10
3 | IlpomexxyTouHasi aTTecTanusi
3aver/mud.3aueT/FK3aMeH - DK3aMeH
Hroro 108 108

3.2.  TemaTnuyeckuii NJaH U3yYeHHUS TUCIHHITIMHBI

Pa3znenbl/TeMbl TpyaoéMKoOCTSb, 4ac

AU CHUIINHBI Bceero | AyautopHasi pa6ora




n/

Jlex
1005051

Cemuna
pckue/
MPAKTH
YeCKUe

3aHATHS

Jlabop
aToOpH
bIC
3aHATH
s

[IpakT
HUYECK
ast
MOJIr0
TOBKa

Camo
CTOAT
eJbHA

padot

Pa3znea 1. DiaeMeHTHI JTHHEHHOM
aJredopol

38

12

20

11

Tema 1. Marpuiibl, 1eHCTBUS HAJl
MaTpULIAMH.

1.2

Tema 2. Onpenenureny, UX CBONCTBA U
BbIUKCIIeHHE. MaTpuyHas 3anich
CHUCTEMBI JINHEHHBIX YPaBHEHHUI.

1.3

Tema 3. OOpaTHast MaTpuia u eé
HaxoxJeHue. MaTpuuHast 3anuch
CHCTEMBI JINHEWHBIX YPABHECHUH.

1.4

Tema 4. Cuctembl TMHEWHBIX
anreOpanyeckux ypaBHEHUH, OCHOBHBIE
NOHSTHS U onpezenieHus. Pemenne
CUCTEM JIMHEHHBIX YPABHEHUN METOIOM
Kpamepa, meTogom oOpatHOi
MaTpPHLBI.

1.5

Tema 5. Pemmenne cucteM JIMHEHHBIX
ypaBHeHul MmeroaoM ['aycca. Panr
Matpuusl. Teopema Kponekepa—
Kamennn.

1.6

Tema 6. Meroa [Maycca ans pereHus
IPOM3BOJIBHBIX CUCTEM JIMHEHHBIX
ypaBHeHH. OTHOPOHBIE CUCTEMBI
JIMHEWHBIX YPaBHCHUH.

Pa3nen 2. DiieMeHTBHI BEKTOPHOM
ajareopol

34

10

20

2.1

Tema 1. Bexropsl. JIuneiinsie
ONEepalNK HAJl BEKTOPAMHU, UX
cBoiicTBa. JIMHEHbIE KOMOMHAIINT
BEKTOPOB. JINHEHHO HE3aBUCUMBIE U
JMHENHO 3aBUCUMbIE€ CUCTEMBbI
BEKTOPOB.

2.2

Tewma 2. [Tonarue 6a3zuca. KoopauHatsl
BekTopa. KommmHeapHOCTS,
OpTOFOHaJIBHOCTI: n KOMHHaHapHOCTb
BEKTOPOB.

2.3

Tema 3. CxanisipHO€ MPOU3BEICHUE
BEKTOPOB U €r0 CBOMCTBA. BekTopHoe
IIPOU3BENICHUE IBYX BEKTOPOB, €I0
CBOWCTBA.

2.4

Tema 4. CmemaHHOE MPOU3BEICHUE
TPEX BEKTOPOB U €TI0 CBOMCTBA.
Brruncnenue o0bEMa
napauenenuneaa. Y cioBue
KOJUTMHEAPHOCTH, OPTOTOHATIBHOCTH U
KOMILJIAHAPHOCTH BEKTOPOB.
OpTroHOopMUpOBaHHBIH Oa3uc.
BrrunciaeHue cKaasspHOro, BEKTOPHOTO




Y CMELIAHHOTO IPOU3BEACHUN
BEKTOPOB, 3aJJaHHbIX KOOPAUHATAMH B
OpPTOHOPMHPOBAHHOM Oa3uce.

Tewma 5. JIunelinble IPOCTPAHCTBA.
ba3zuc u pa3sMepHOCTb JIMHEITHOTO
pocTpaHcTBa. Marpuna nepexoja ot
o5 | OZHOTO 0asuca K Ipyromy; 8 2 2 0 0 4
npeoOpa3oBaHue KOOPJMHAT BEKTOPA
npu u3MeHeHuu 6asuca. CoOCTBEHHbIE
BEKTOPBI U COOCTBEHHBIE 3HAUCHUS
JUHENHHOI 0 oneparopa.

3 Pa3zgen 3. KoMmiekcHbIe YUCIA U 14 ) 4 0 0 8
MHOT0YJICHBI

Tema 1. MHOXECTBO KOMIUIEKCHBIX
3.1 | uucen. @opmbI 3aITUCH KOMIUIEKCHBIX 8 2 2 0 0 4
quce.

Tema 2. Onepanuu HaJl KOMIUIEKCHBIMHA
yuciaaMu. Pasiokenre MHOro4IeHa Ha

3.2 6 0 2 0 0 4

MHOKUTENH (OCHOBHASI TeOpemMa

anreOpsl).

4 Pa3zgen 4. AHaauTHYECKAA 22 4 6 0 0 12
reoMeTpus

Tema 1. CuctemMbl KOOpAUHAT.
4.1 | PaznuyHble BUIbI ypaBHEHUN 6 2 0 0 0 4
IJIOCKOCTH H TIPSIMBIX.

Tema 2. Paznuynblie BUIbI ypaBHEHHI
4.2 | IIIOCKOCTH, IPSIMOI Ha TUNIOCKOCTH U B 6 0 2 0 0 4
IPOCTPAHCTBE.

Tema 3. B3aumHoe pacnosioxxeHue
IPSIMBIX Ha IJIOCKOCTH U B
MPOCTpaHCTBE. Beruncnenue

43 paccTosiHun MEXTy IBYMS TOUKAMH, 4 0 2 0 0 5
MEXIy TOUKOH U npssMoi. Bzaumuoe
pacmnoJiokKEHUE MIOCKOCTEH.
Brluncnenue paccTosHUs MEXTY
TOYKOM U INIOCKOCTBIO.

Tema 4. Kpusbsle BTOpOro nopsiika, ux
reoMeTpHUYECKHe CBOIMCTBA. Y paBHEHUS
3JUTHATICA, TUTIEPOOIIBI, TAPAOOJIBI

4.4 OO61iee ypaBHEHHE KPUBO BTOPOTO 6 2 2 0 0 5
" | mopsinka. [lpuBenenue ypaBHeHUH
KPUBBIX BTOPOTO MOPSAKA K
KaHOHM4YecKkoMy Buay. [loBepxHOCTH
BTOPOTO TOPSI/IKA.

Hroro | 108 16 32 0 0 60

3.3. Conepxkanue JUCHUIINHBI

Paszgea 1. DiieMeHTHI JIMHEHHOH aJre0pbl

Tema 1. Matpuupl, 1elicTBUS Ha/l MATPULIAMH.

Tema 2. OnipenenuTenu, UX CBOMCTBA U BbIYKCIICHHE. MaTpruyHas 3a1Ch CUCTEMbI TIMHEMHBIX
YpaBHEHUM.

Tema 3. OOpatHas maTpunia U e€ HaxoxJAeHue. MaTpudHas 3amuCh CUCTEMbl JTHHEHHBIX
YPaBHEHUU.




Tema 4. Cucrembl IWMHEHHBIX anreOpaMyecKUX ypaBHEHHH, OCHOBHBIC TOHATHUS U
ompeneneHus. Perienue cucreM NTUHEHHBIX ypaBHeHHH MmetonoMm Kpamepa, meromom oOpaTHOMN
MaTpPHULIBI.

Tema 5. Pemienue cucteM JTUHEMHBIX ypaBHEHUN MeTo10M ["aycca. Panr marpunbl. Teopema
Kponekepa—Kanemnn.

Tema 6. Meron l'aycca nns pemieHuHs NMPOU3BOJIBHBIX CUCTEM JIMHEHHBIX YpaBHEHHM.
OnHOpOHBIE CUCTEMBI IMHEWHBIX YPABHEHUH.

Pa3nes 2. DjieMeHTBI BEKTOPHOM aJredpbl

Tema 1. Bekropbl. JluHeiiHble omepanuu HaJ BEKTOpaMH, UX CBOMCTBa. JIuHeiiHbIe
KOMOUHAIMK BeKTOpOB. JINHEIHO HE3aBUCHMBIE U IMHEHHO 3aBHCHMBbIE CUCTEMbI BEKTOPOB.

Tema 2. Ilonstue 6aszuca. Koopaunatel Bektopa. KommmHeapHOCTh, OPTOTOHANIBHOCTh U
KOMIIJIAHAPHOCTH BEKTOPOB.

Tema 3. CkansgpHoe NpoU3BEACHUE BEKTOPOB U €ro CBOWCTBAa. BekTopHOE npousBeneHue
JIByX BEKTOPOB, €70 CBOWCTBA.

Tema 4. CMmemanHoe TTpou3BeieHHe TPEX BEKTOPOB M €ro CBOMCTBa. Bhrumcienne oonEma
napajuienenunea. Y cioBue KOJUIMHEAPHOCTH, OPTOINOHAJIBHOCTH M KOMIUIAHAPHOCTH BEKTOPOB.
OproHopMupoBaHHbIH 0a3zuc. Beruncienne cKalsipHOT0, BEKTOPHOTO U CMELIAHHOTO MPOU3BEICHUN
BEKTOPOB, 3aJJaHHBIX KOOPJAUHATAMHU B OPTOHOPMUPOBAHHOM Oazuce.

Tema 5. JluneliHble mnpocTpaHCTBa. ba3uc W pa3MepHOCTh JMHEWMHOTO MPOCTPAHCTBA.
Marpuna nepexoaa OT OJHOro 0Oasuca K JpyroMmy; IpeoOpa3oBaHUE KOOpPAMHAT BEKTOpa IpH
u3MeHeHuu 6a3uca. CoOOCTBEHHBIE BEKTOPHI M COOCTBEHHBIE 3HAUCHUS JIMHEHHOTO OIepaTopa.

Pa3nen 3. KommiekcHble 4nc1a M MHOTO4JI1€HbI

Tema 1. MHOkECTBO KOMIUIEKCHBIX Yucesl. DOPMBI 3alIMCH KOMIUIEKCHBIX YUCEIL.

Tema 2. Onepauuu HaJl KOMIUIEKCHBIMU YUClIaMU. Pa3nio)keHrne MHOTO4JIeHa Ha MHOYKUTENN
(ocHOBHas TeopeMa anaredpsl).

Pa3nen 4. AHasIMTHYeCKasl TeOMeTPHA

Tema 1. Cuctemsl koopArHAT. Pa3nuuHble BUIBI YpaBHEHHUH IJIOCKOCTU U MPSMBIX.

Tema 2. PaznuuHble BUbl ypaBHEHUH IUIOCKOCTH, IPSIMON Ha TUIOCKOCTH U B IPOCTPAHCTBE.

Tema 3. B3zaumHOe pacrosiokeHHE NPsSAMBIX Ha INIOCKOCTU M B IPOCTPaHCTBE. Brluncienne
pacCTOSIHUMA MEXAYy JBYMSI TOYKAMH, MEXKIYy TOYKOM U MpsmMoil. B3anmHOe pacnosiokeHue
IUIOCKOCTEN. BrIunciaenne pacCTosAHNs MEXTy TOUKOU U IIJIOCKOCTBIO.

Tema 4. KpuBble BTOpOro nopsiika, uX reoOMETpUYECKHE CBOMCTBA. YpaBHEHUS AILIMUIICA,
runepOoiibl, napadonsr OOIliee ypaBHEHUE KpUBOM BTOoporo mnopsiaka. [IpuBeneHue ypaBHEHMH
KPUBBIX BTOPOTO MOPsiIKa K KAHOHUYECKOMY BHUIy. [loBepXHOCTH BTOPOTO NOpsAKa.

3.4. TemaTnka ceMHHAPCKHUX/MIPAKTHYECKUX H JIA00OPATOPHBIX 3aHATHI

3.4.1 CemHuHapCKHE/TIPAKTHYECKUE 3aHATHUS

IIpakTnueckoe 3anarue 1. MaTpuupl, 1eiCTBYS HaJl MATpULIAMHU.

[IpakTrueckoe 3anarue 2. OnpeaenuTeNu, UX CBONCTBA U BbIYUCIECHUE. MaTpruyHas 3anuch
CHUCTEMBI JINHEWHBIX YPABHCHH.

[Ipaktuyeckoe 3ansatue 3. O6paTHas MaTpuLa U e€ HaXOXkAeHue. Pemenne cuctem TMHEHHBIX
ypaBHEHUI B MaTpUYHOU popme.

[Ipaktrueckoe 3ansitTie 4. CUCTEMBI JIMHEWHBIX alreOpandecKuX ypaBHEHUH, OCHOBHBIC
MOHATHS W ONpeeseHusd. PenieHrne cucTteM JTMHEWHBIX ypaBHeHUM MetonoM Kpamepa, metonom
00paTHO MaTpHIIBL.

[IpakTnueckoe 3ansatue 5. Pelienue cucrem JMHEHHBIX ypaBHEHUN MetonoM [‘aycca. Panr
Martpuilbl. Teopema Kponekepa—Kanennu.

[IpakTuueckoe 3anstue 6. Meron ['aycca ais pemieHus: MpOU3BOIbHBIX CUCTEM JIMHEHHBIX
ypaBHeHUH. OTHOPOAHBIE CUCTEMBI JINHEHHBIX YPaBHEHUIA.

[IpakTrueckoe 3ansatue 7. Bextopsl. JIMHEMHbIE onepanuu HaJ BEKTOpPAMH, UX CBOMCTBA.
JlunelitHOe MPOCTPAHCTBO FEOMETPHUECKUX BEKTOPOB. [loHATHE TMHEWHONW KOMOWHAIIUA BEKTOPOB.
JInHelHO He3aBUCUMBIE U IMHEHHO 3aBUCUMBIE CHCTEMBI BEKTOPOB.



[Ipaktuueckoe 3anarue 8. [loHsTHe Oa3zuca NPOCTPaHCTBA TI'€OMETPUYECKHUX BEKTOPOB.
Koopaunatel BekTopa. OpToHOpMupOBaHHBIH 06a3uc. KosmHeapHOCTb, OPTOTOHANBHOCTH U
KOMIUIAHaPHOCTb BEKTOPOB.

[Ipaktrueckoe 3anarue 9. CkansipHOe NMPOU3BEIACHUE BEKTOPOB U €ro CBOMCTBA. Y CIIOBUE
OPTOTOHAJIBHOCTH [IBYX BEKTOPOB. BeKTOpHOE NpoM3BEACHHE [BYX BEKTOPOB, €r0 CBOWCTBA.
VYcnoBue KOJUIMHEAPHOCTH ABYX BEKTOPOB.

[Ipaktnueckoe 3ansatue 10. CmemaHHOEe NMPOU3BENECHUE TPEX BEKTOPOB M €r0 CBOMCTBA.
Bbruucnenne o0béMa mnapauienenunena M NUPaMHUIbL. Y CIOBHE KOMIIJIAHAPHOCTH BEKTOPOB.
Brluncnenue CkaasipHOro, BEKTOPHOIO M CMEIIAHHOIO IIPOM3BEICHUN BEKTOPOB, 3aJaHHBIX
KOOpJIMHATaMU B OPTOHOPMHUPOBAHHOM Oa3Hce.

[Ipaktuueckoe 3anstue 11. Jlunelinsie mpoctpaHcTBa. PaszMepHOCTh M 0a3uc ITHWHEHHOTO
npocTpaHcTBa. Martpuua nepexoja oT ojfHoro 0asuca K Apyromy. IIpeoGpa3oBaHue KOOpAMHAT
BEKTOpa NpU U3MeHeHuu Oazuca. JIuHeilHble onepaTopbl, AEHCTBUS C JMHEHHBIMU ONEpaTOpPaMH.
CoOcTBeHHBIE BEKTOPBI U COOCTBEHHBIE 3HAUECHUSI MATPHIIbI (JIMHEHHOTO OIlepaTopa).

[IpakTnueckoe 3ansaTue 12. MHOXXECTBO KOMIIJIEKCHBIX uncen. @opMbl 3aIIMCH KOMIUIEKCHBIX
yucen. ApudMeTnueckue onepanuy HajJl KOMIUIEKCHBIMU YHCIIaMHU.

[IpakTuueckoe 3anstue 13. V3BreueHune KOpHEW M3 KOMIUIEKCHBIX uucend. PaznoxeHnue
MHOTOYJICHa Ha MHOKUTEIH (OCHOBHAsI TEOpeMa anreOpsl).

[IpakTnueckoe 3anarue 14. Pa3nuuHble BUABI yPaBHEHUH IUNIOCKOCTH, IPSIMON Ha IUNIOCKOCTH
U B IIPOCTPAHCTBE.

[IpakTnueckoe 3anstue 15. B3auMHOE pacmojoKeHUE MpsIMBIX Ha IUIOCKOCTH U B
IIPOCTPAHCTBE. BBIYMCIIEHHE PACCTOSHUN MEXAYy ABYMsS TOYKAMM, MEXIY TOYKOM U IPSIMOM.
Bolunciienne paccTosHHMS MEXAYy CKPEIIMBAIOIIMMUCS TNpsAMBIMU. B3aumHOe pacnonoxeHue
IJIOCKOCTEH. BhruuciaeHre paccTossHUuSI MEXK1y TOYKON U IITOCKOCTBIO.

[Ipaktuueckoe 3anarue 16. KpuBbple BTOpoOro mnopsigka UX TIE€OMETPHUUECKHE CBOMCTBA.
VYpaBHeHus annunca, runep6oisl, mapabonsl OOmiee ypaBHEHHE KpPUBOM BTOPOro MOpPSAKA.
[TpuBeneHne ypaBHEHNI KPUBBIX BTOPOTO NOPsAAKa K KaHOHNYeCKOMY BHLy. [loBepxHOCTH BTOpOrO
HOpsIJIKa.

3.4.2 JlabopaTopHbIe 3aHITHS

JIaGopaTopHbIe 3aHATUS YUeOHBIM IJIAHOM HE MIPETYyCMOTPEHBI.

3.5. TemaTuka KypcoBbIX NPOEKTOB (KYPCOBBIX padoT)

KypcoBbie mpoeKTsl (KypcoBble paboThl) YUeOHBIM IJITAHOM HE MPEYyCMOTPEHBI.

4. YyeOHO-MeTOAMYECKOE U MH(POPMALTMOHHOE o0ecredeHne

4.1. HopmatusHbie 1o0kyMeHTbI U [OCThI

1. ®I'OC 29.03.03 «Texnonorusi moaUrpapuUecKoro M ymakKOBOYHOTO IPOHU3BOICTBAY,
yTBEepKAEHHBIHN nprka3zoM MunoopHayku Poccun ot 22.09.2017 Ne 960.

2. Axanemudeckuil y4eOHBIN I1aH 1Mo HampaBieHHio moAroToBku 29.03.03 «Texuomorus
noJaurpaduyeckoro ¥ ynakoBoyHOro npou3BoAcTBa». [Ipoduns: «/lu3ailH 1 TeXHOIOrHH CO3/1aHUs
BU3yaJIbHOIO KOHTEHTa». Dopma 0O0yuenust — ounas. 2026 r.

3. O0Opa3oBarenbHasi mporpamMma To HampabieHuio mnoarotoBku 29.03.03 «Texuomorus
nonurpaduyecKkoro U ymakoBOYHOro Npou3BoAcTBa». [Ipoduns: «/lu3ailH 1 TEXHOIOTHH CO3/1aHuUs
BU3YaJIbHOTO KOHTeHTa». @opMa 00yueHust — ounas. 2026 r.

4. Vka3 Ilpesunenta Poccuiickoit @enepanuu ot 01.12.2016 Ne 642 «Crpaterun Hay4dHO-
TEXHOJIOTHYECKOro pa3Butus Poccuiickon Denepaunny».
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5. Ilpukaz MunncrepcTBa obpasoBanusi u Hayku Poccuiickorr ®enepanym ot 23.08.2017
Ne 816 «O6 yrBepxkaenun Ilopsaka NpPUMEHEHUS OPTraHU3ALUSMH, OCYIIECTBISIONIMMHU
00pa30BaTeNbHYI0 JEATEIIBHOCTh, 3JIEKTPOHHOIO OOy4YeHUs, JAUCTAaHLMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTUH MU peann3aly 00pa30BaTEIbHBIX IPOrPaMM».

4.2.  OcHoBHasi 1uTEpaTypa

1. Topnau b.A. Jluneitnas anreOpa ¥ aHaJIMTUYECKass TEOMETPUS: YUCOHUK Ui By30B. — 2-
e m31., ctep. — Cankr-IlerepOypr: Jlans, 2022. — 300 ¢. — ISBN 978-5-507-44063-4. — Tekcr:
DJICKTPOHHBIN // Jlans: AJIEKTPOHHO-OMOIHMOTETHAS cUCTEeMa. — URL:
https://e.lanbook.com/book/208664.

2. Jluneiinple anrebpa M aHANUTUYECKash TeOMETpusi: yd4eOHO-MeToAuuYecKkoe mocodue /
M.UN. CxBopuoBa, 1.B. AuronoBa, A.I'. PatnoB, E.B. ConomonoBa. — Mocksa: PTY MUPOA,
2022. — 135 c. — Texkcr: anmekTpoHHbIH // JlaHb: srekTpoHHO-Onbmoreunas cuctema. — URL:
https://e.lanbook.com/book/240020.

3. Tyraun6aeB A. A. Jlunelinas anreOpa U aHaIUTHYECKAsi TEOMETPUs: yueOHUK. — MocCKBa:
OJIMHTA, 2022. — 260 c. — ISBN 978-5-9765-5265-4. — Texkcr: snektpoHHbI // JlaHb:
3JIeKTPOHHO-OnOmoreunas cucrema. — URL.: https://e.lanbook.com/book/333359.

4.3. JlonoJHUTeNbHAS JUTEPATYypa

1. Munocues B.b., 3yokoB B.I'., JlsaxoBckuit B.A. Kypc maremaTuku 1jasi TEXHHYECKUX
BBICIINX YUEOHBIX 3aBeficHUI: yueOHoe mocodue. Yacth 1: Ananutudeckas reometpus. [Ipenenst u
psapl. OyHKIMKM U TpOM3BOAHKIE. JIMHEHHAs M BeKTOpHas anredpa — 2-¢ u3f., ucnp. — CaHKT-
[etepOypr: Jlanb, 2022. — 544 c. — ISBN 978-5-8114-1558-8. — Tekct: anexTpoHHbIi // JlaHb:
3JIeKTpOHHO-O0nbmMoTeuHas cucrema. — URL: https://e.lanbook.com/book/211352.

2. Cuporuna W.K. Jluneiinas anreOpa v aHATUTHYECKAs TEOMETPHS: HHTEPAKTUBHBIN KypC:
yueOHOe Tmocobme s By3oB. — CII6.: Jlaws, 2022. — 180 c¢. — URL:
https://reader.lanbook.com/book/230360?demoKey=780fcOb90abfef2133d27b5434796b19#1

4.4. DjaekTpoHHBbIE 00pa3oBaTeJIbLHbIE PeCypChl

[IpoBenenue 3aHsATUI U aTTeCTalil BO3MOKHO B IUCTAaHIIMOHHOM (hopMaTe C MPUMEHEHUEM
CHUCTEMBl TUCTaHIMOHHOTO oOyueHust yHuBepcutera (CHO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoit «MaremaTHKa» 3JEKTPOHHBIX 00pazoBaTeNbHBIX pecypcoB (DOP) mo BceMm pasnenam

IIpOrpaMMBbl:

Hazsanue S0P Ccpuika
Jlunelinas u BekTopHast ainredpa | https://online.mospolytech.ru/course/view.php?id=3368
AHanuTHYeCcKasi TeOMETpHs https://online.mospolytech.ru/local/crw/course.php?id=2843

Jluneiinas anrebpa u

https://online.mospolytech.ru/course/view.php?id=462
AHAJIMTHUYCCKAasl FCOMeTpI/IH

Pa3paborannbsie DOP BKII0YatOT TPEHUPOBOUHBIE U UTOTOBBIE TECTHI.

HOpSII[OK HpOBeI[eHI/ISI pa60T B JIHUCTAHIIMOHHOM (I)opMaTe yCTaHaBHI/IBaeTC}I OTACJIIBHBIMHU
pacropsHKEHUSIMHU TIPOPEKTOPA MO yueOHOI paboTe W/Win IIEHTPOM Y4eOHO-METOANIECKON pabOTHI.

Kaxnplii cTyIeHT 00ecTieueH HHIUBUY ATbHBIM HEOTPAaHUICHHBIM JIOCTYIIOM K 3JICKTPOHHOM
ounonnorexke Mockosckoro Iloaurexa:

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

HNHTepHeT-pecypchl BKIIOYAIOT YU4€OHO-METOIUYECKUE MaTepHasbl B SJIEKTPOHHOM BHJIE,
npeJCTaBICHHbIEC Ha caliTe mospolytech.ru B paznene: «L{eHTp MaremaTHyeckoro oOpa3oBaHMs:

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

http://mospolytech.ru/index.php?id=5822
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[Tone3nsie y4yeOHO-MeTOAMYECKHE W WH(GOPMAIMOHHBIE MaTepHallbl TPEACTABICHBI Ha

calrTax:
http://exponenta.ru

http://egworld.ipmnet.ru/ru/info/mathwebs.htm

[Tepeyens pecypcoB HHGOPMAITMOHHO-TEICKOMMYHUKAIIMOHHON ceTu «MHTepHeT» mis

OCBOCHHA NUCLHUIIIINHBI:

www.matematikalegko.ru>studentu

WWW.i-exam.ru.

4.5. JluneH3HOHHOE U CBOOOJHO PACIIPOCTPAHsAEMOE IPOrPAMMHOE

o0ecrieyeHue

1. Microsoft-Office
2. Microsoft-Windows

4.6. CoBpemenHble mpodeccnoHaTbHBIE 0a3bl JAHHBIX U HH()POPMAIHOHHbIE

ClIpaBOYHbIC CUCTEMBI

Ilepeyenns pecypcoB cetn UHTepHET, JOCTYNHBIX JI5l OCBOCHUS THCHMUILINHBI:

Ne HaunmeHnoBanue

Ccblika Ha pecype

JocTynHocTh

NudopMannoHHO-CIIPABOYHBIE CHCTEMbI

1. Stack Overflow

https://stackoverflow.com/

JoctymHa B cetu
NuTepuer 6e3

BBICIIIETO 00pa30BaHUS

00pa3oBaTeNIbHbIX CTaHAaPTOB

OTpaHUYCHUHN
2. ggﬁoﬁgﬁggﬁaﬁiﬁiﬁ?m http://www.consultant.ru | locrymHo
ITopran PenepanbHbIX
3. |FOCYAADCTBCHHDIX http://www.fgosvo.ru JIOCTYIIHO

DJIeKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI

1. Jlane

https://e.lanbook.com/

JoctynHa B cetn IHTEpHET
0e3 orpaHUYCHUI

2. IPR Books

https://www.iprbookshop
.ru/

JHoctynHa B cetn IHTEpHET
0e3 orpaHUYCHU

IIpodeccnonabHbie 0a3bl JAHHBIX

baza nanHpIX HayyHOU

1. |»snexTpoHHOM OMOIMOTEKH
(eLIBRARY.RU)

http://www.elibrary.ru

JoctynHo
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Web of Science Core Collection | http://webofscience.com [ doctymnno
— MMOJTUTEMaTH4ecKas
pedeparuBHO-

2. | 6ubmuorpaduyeckas u
HayKOMETpHUYecKas
(bubnuometpuyeckas) 6aza
JTAHHBIX

5. MartepuainbHO-TeXHHMYeCKOe oOecnevyeHne

MarepuanbHO-TeXHUYECKass 0a3a yHHMBEpCHUTETa OOECICYMBACT TPOBEACHHE BCEX BHUIOB
3aHSITI/II\/JI, npeayCMOTPCHHBIX y‘-ICGHBIM IJIaHOM, U COOTBCTCTBYCT HeﬁCTBYIOHlHM CaHUTApHBIM U
IPOTUBOIIOXKAPHBIM MIPAaBUIIAaM U HOPMaM.

Kagenpa «Maremaruka» He pacroiaraeT COOCTBEHHBIM ay AUTOPHBIM ()OHIOM H HCIIOIb3YET
y4eOHbIe ayTMTOPHH U3 00IIero GoHaa yHUBEPCHUTETA.

I[Ipy HEOOXOAMMOCTH JJIsi TPOBENEHUS HWHTEPAKTHBHBIX IPAKTHYECKUX 3aHATUH
UCTIONB3YIOTCS] KOMITBIOTEPHBIE KJIACCHI YHUBEPCUTETA.

6. MeToau4eckue peKOMeHAAIUT

6.1. MeToanueckue peKOMEHIANMU IS TPENOAABATENsA MO OPraHU3aANNHU
00y4eHus

[Ipexxne Bcero, cieayeT oOpaTUTh BHHUMAaHHME CTYJIEHTOB Ha TO, YTO IMPAKTUYECKH BECH
U3y4aeMblii UMU Yy4eOHBII MaTepuan He TpeOyeT KakoH-TuOo crenuaibHOW (IOTMOTHUTEIHHOM)
MOJTOTOBKM U BIIOJHE MOKET OBITh YCIEIIHO HM3Yy4eH, €CIIU CTYJIEHThl OyAyT MocelmaTh 3aHATHUSA,
CBOCBPEMEHHO BBHITIOJTHATH JOMAITHUE 3aJaHUS U TMOJIb30BAaThCS (MPU HEOOXOTUMOCTH) CUCTEMOM
TJIAHOBBIX KOHCYJIBTAIIMH B TEUCHHE KaXKIOTO ceMecTpa. Bomemmme B Kypc JUHEHHON anreOps
paszensl SBIAIOTCS KIACCUYECKUMU, B TO K€ BpEMsI OHM OPUEHTHUPOBAHBI HA MPAKTUKY, MOCKOJIbKY
MMEIOT HIMPOKOE PACHPOCTPAHEHHUE JUIsl PELICHUS Pa3HOro poja 3ajady — KAaK BHYTPU Camou
MaTeMaTUKU, TaK M MPUKIAAHBIX. KX OCBOEHHME TMOMOXET CTYJEHTaM JIOTHYECKH BEpHO,
apryMEHTHPOBAHO U SICHO CTPOUTH YCTHYIO M TUCBMEHHYO pE€Ub, YCIEIIHO IPUMEHSTh HAKOIIJICHHBIE
3HAaHUS B MPO(ECCHOHAIBHON 1eATEeIHbHOCTH.

HeoOxonmuMo ¢ caMoro Hayaia 3aHSTHIL PEKOMEHIIOBaTh CTYJIEHTAaM OCHOBHYIO U
JIOTIOJTHUTEIBHYIO JIUTEpPaTypy, @ B KOHIE CEMECTpa J1aTb CIUCOK BOIPOCOB JIsI MOJATOTOBKU K
JK3aMEHY.

Ha nmepBom 3aHsTHH IO AUCHUILITHHE CIEIyeT 00s3aTeNbHO MTPOUH(OPMHUPOBATH CTYICHTOB O
BUJIE U popMe MPOMEKYTOUHON aTTECTAIMK MO AUCIUILTUHE, CPOKAX €€ MPOBEACHUS, TPUMEHIEMbIX
BUJIaX TEKYIIETO KOHTPOJIS.

N3noxeHnne TEOPETUYECKUX MOJOKEHHM  JUCHUIUIMHBI  JOJDKHO  CONPOBOXKIATHCS
WUTIOCTPATUBHBIMU ~ TIPUMEpPaMH, TIIATeIbHO OTOOPAaHHBIMHU TPENOoJaBaTeeM TakK, YTOOBI
TEXHUYECKHE TPYAHOCTH M BBIKJIAJKU IPU PEHICHUH 3aJa4yd HE OTBJIEKAIM OT IJIABHOTO —
OCMBICIICHUS HJAEH U CyTH MpUMEHseMbIX MeTonoB. CreayeT Bcerja yKa3blBaTh MPUMEpPHI
MPAKTUYECKOr0 MPUMEHEHHUSI PACCMOTPEHHBIX Ha 3aHATUSIX YpPaBHEHUN U GOpMYIL.

[IpakTudeckue 3aHATHS JOJDKHBI OBITH OPraHW30BaHBI MPEMOAaBaTeNieM TaKuM 00pa3om,
yTOOBl  OCTaBAJIOCH BpeMs Ha TMEPUOJUYECKOE BBIMOJIHEHHWE CTYJIEHTaMH  HEOONbIION
CaMOCTOSITENILHOM pa0dOThI B Ay AUTOPHUH IS IPOBEPKH YCBOCHUS M3JI0KEHHOTO MaTepHaa.

[IpenogaBaTenb, BeAylUil NpPaKTUYECKUE 3aHATHUS, JOJDKEH COIIACOBBIBATH Yy4eOHO-
TEMATUYECKH IIJIaH 3aHATHHA C JIEKTOPOM, UCTIONIB30BaTh €AUHYIO CUCTEMY 0003HAUYCHHU.

12


http://webofscience.com/

13

[IpenonaBaTenio cieayeT JOOMBATHCA CUCTEMAaTHYECKOW HETPEPhIBHOM pabOThI CTYICHTOB B
TE4YEHUE CEMECTPA, HEOOXOAUMO BBIABIIATH CUIIBHBIX CTYAECHTOB M IIPUBJIEKAaTh UX K HAY4YHOH padoTe,
K Y4aCTHIO B Pa3HOI0 poJia OJIMMIINAAAaX U KOHKypCax.

CryzneHT JOKEH OIyIIaTh 3aMHTEPECOBAHHOCTD MPENOAaBaTeNs B JOCTHKECHUA KOHEYHOIO
pe3yJipTara: B IpHOOPETEHUN 00YYaIOIUMUCS IPOYHBIX 3HAHUH, YMEHUHN U BIIaICHHUS HAKOTIJICHHOM
uH(pOopManuen JUIsl peleHus 3a1a4 B Ipo(pecCHOHaIbHOMN 1€ TENbHOCTH.

OO6pa3zoBarenbHbIE TEXHOJIOTUH.

[IpoBeneHnne 3aHATHA W aTTECTAllMd BO3MOXXHO B JIMCTAHIHUOHHOM ¢dopmare
IPUMEHEHHEM CHUCTEMbl AWCTAaHIUOHHOTO oOyueHusi yHuBepcutera (CHO-LMS) Ha ocHOBe
pa3paboTtaHHbIX Kadenpoi «MaremaTHKay MEKTPOHHBIX 00pa3zoBaTesbHbIX pecypcoB (DOP) (cm. 1.
4.4).

[opsimox mpoBeneHUs: pabOT B TUCTAHIIMOHHOM (hopMaTe YyCTaHaBIMBAETCS OTICIBHBIMHU
pacropsKeHUsIMHU MPOPEKTOpa Mo yueOHol paboTe u/Win HEeHTPOM yueOHO-METOANYECKOH pabOTHI.

6.2. MeTOJII/l‘{eCKI/Ie YKazaHud 1JIdA oﬁyqamumxca 10 OCBOCHHMIO M CIIUIIJINHBI

Pa3nes 1. DiieMeHTHI JTHHEHHOMH aJaredpbl

[Ipexxne Bcero CTyNEHT AOKEH IMOHSATh, YTO YMCIIOBasg MaTpHila — 3TO Tabiauia 4duces
(mpruém dSTa TabnWIa MOXET MMETh OJMHAKOBOE YWCIIO CTPOK M CTOJOIOB, a MOXET OBITh U
IPSIMOYTOJIBHOM ), @ ONIPEAEIUTENb TAKOW MaTPULbl — ATO YUCIIO, 3aIIUCHIBAEMOE B BUJIE KBaIpaTHOU
TaOJIUIIBI, TO €CTh OMPEACIUTENN CYIIECTBYIOT TOIBKO Y KBaPATHBIX MATPHIL.

Crnenyet oOpatuth oco00e BHUMaHHE Ha OMEPALNI0 YMHOKEHUS MPSMOYTOJIBHBIX MaTPHUIL U
MIOHSATH, KAKUM TIOJTy4aeTCsl MOPSI0K MaTpHIbI-TTpou3BeaeHnss. OcCOOEHHOCTH ONepanuy YMHOKCHHUS
MaTpHI] 3aKII0YaeTcs B TOM, YTO MPOU3BEJICHHE MATpPHUIl HE MEpPEecCTaHOBOYHO, TO €CTh, BOOOIIE
roBopsi, AB # BA. B aTom cnenyet 00s3aTelIbHO yOEIUTHCS, PEIINB COOTBETCTBYIOIIUE 3a/1aUH.

BaxupiM siBsieTcs moHsitTue obpaTHoW MaTpuibl. Hamo 3HaTh yclioBHE CYHIECTBOBAHHUS
oOpaTHOM MaTpullbl M anroputMm e€ mnoctpoeHus. [locie HaxoXaeHHs OOpaTHOM MaTpHIlbI
1esiecoo0pa3Ho JienaTh MPOBEPKY MPABUWIBHOCTH TOJYYEHHOTO pe3yJsibTaTa, NEpPEeMHOXKHB €€ ¢
MCXOHOM MaTpuLel (B MTOre I0JDKHA TONTYYUThCS eauHrYHas Matpuna: A~ 1A = E).

[Ipu m3ydeHun ompeaenuTenei Haj0 YETKO YCBOUTH MOHITHS MHHODPA, alre0Opandeckoro
JOTIONIHEHUS, 3HaTh MHOTOYMCIICHHBIE CBOWCTBa ompeaenuTens. J[as OCBOGHHS TEXHUKH
BBIUMCJICHUS OIpeneauTeNnell 1enecoo0pa3Ho, BbIOpAaB MPOU3BOJBHBIN OIMpENeIUTeNb BbIIIE
TPETHETO MOPSIKA, PACKPBITH €0 PA3IUYHBIMH CIIOCOOAMHU, IPUMEHSIS Pa3JIOKEHUE U 110 CTPOKaM, U
no cron6mam. OOpaTUTe BHUMaHUE, KaKue CTPOKH (CTOJOLBI) MPearouTUTENbHEEe BBIOUPATh JIs
PACKPBITHUS ONIPEACIIUTENS, YTOOBI yIIPOCTUTH €r0 BhruuciieHne. OcoO0eHHO () PEeKTUBHO BBIUUCTICHNE
OTIPEENIUTENS C MOMOLIBIO AIEMEHTAPHBIX NMpeoOpa3oBaHUM, MPUBOJIALIMX €r0 K TPEYTrOoJbHOMY
BUTTY.

[Ipu n3yueHun pemeHnii CUCTeM JIMHEWHBIX anreOpanueckux ypaBHenui (CJIAY) obparure
BHUMaHUE Ha ycloBUs puMeHeHus popmyn Kpamepa u metona oOpatHoi MaTpuibl. BHuMaTensHO
pazbepute mpumepsl perieHus: npou3BoiabHEIX CJIAY metomom ["aycca (B ToM yuciie BBeIEHUE
0a3MCHBIX M CBOOOIHBIX MIEPEMEHHBIX).

Pa3nes 2. DjieMeHTBI BEKTOPHOI aJredpbl

[Ipu n3ydyeHnmn 1aHHON TEMBI HEOOXOUMO OOPATUTh BHUMAHWE HA JIMHEHHBIC OTICPAIIMH Hal
BEKTOpPaMH, HAa TMOHATUA JIMHEMHOM HE3aBUCUMOCTH M JIMHEMHOM 3aBUCHUMOCTHM BEKTOPOB, Ha
dbyHIaMeHTaIbHOE MOHATHE O6a31ca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO 0a3uca), Ha
paslioKeHue BEKTopa 1o 0a3ucy.

3HaTh ompenesieHne, TEOMETPUUYECKUE CBOMCTBA CKAJIIPHOTO, BEKTOPHOTO M CMEIIAHHOTO
MPOU3BEICHUN BEKTOPOB, GOPMYIIBI JIUIsl MX BBIYMCICHHUS B BEKTOPHOW U B KOOPAMHATHOU (popme.
OO0s3aTenbHO 3HaTh W YMETh TPOBEPSTH YCIOBUS OPTOTOHAIBHOCTH, KOJUIMHEAPHOCTH U
KOMIUIAaHAPHOCTH BEKTOPOB.
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Pa3pnen 3. KomniekCHbIe YHC/Ia 1 MHOTO4JICHBI

B srom pasnene, mpexiae Bcero, Hajlo MOHATh, YTO KOMIUIEKCHBIE YMCIIA MOSBHIUCH KaK
paciMpeHue MOHSATUS ACUCTBUTEIBHBIX uncen. Hy)XHO 3HaTh ompeaeneHue U Tpu GOPMBI 3aIHCH
KOMIUIEKCHOTO  4YHcia  (anreOpanyeckyro, TPUTOHOMETPHUYECKYID W IOKa3aTeabHYIO),
TEOMETPUYECKYI0 MHTEPIPETAINIO KOMIUIEKCHOTO YHclia (OCHOBAaHHYIO HAa B3aUMHO OJHO3HAYHOM
COOTBETCTBUU MEXJIy MHOKECTBOM KOMIUJIEKCHBIX YHCEN W MHOXXECTBOM TOYEK KOMIUIEKCHON
TUIOCKOCTH), (hopmyny Diinepa. KoMruiekcHbIe 9riciia MOKHO H300pakaTh ¢ MOMOIIBIO0 BEKTOPOB Ha
KOMIUIEKCHOHU T1ocKocTH. [ToaToMy onepanuu ciaoKeHus ¥ BBIMUTAHUS KOMITJIEKCHBIX YHCETT MOTYT
OBITH CBEICHBI K OTIEPAIIHIM CIIOKEHHUS U BBIYUTAHHS COOTBETCTBYIOIINX BEKTOPOB.

Hano 3Hath W yMmeTb BBINONHATH OINEpali YMHOXKEHHUS, JEJICHHUS, BO3BEJACHUS B
MOJIOKUTENBHYIO CTENCHh KOMILIEKCHBIX YHCEJ, 3allMCaHHBIX B TPUTOHOMETPUYECKOW (opme,
U3BJICYCHUSI KOPHS N-0 CTENEHHN U3 KOMILIEKCHOTO YHCIa.

Cnemxyer oOpaTuTh BHMMaHHE Ha TO, YTO MHOXXECTBO KOMIUICKCHBIX YHCEN SIBISICTCS
3aMKHYTBIM, TO €CTb Jit00as anredpandeckas onepanus HaJl KOMIJIEKCHBIMH YHCIIaMU HE BBIBOJUT 32
npeienbl 001acTH KOMIUIEKCHBIX YUCEIL.

Hano 3HaTh 1 yMeTh HAXOAUTH Pa3I0KEHNUE MHOTOUJIEHA HA MHOKUTEINH (TIPU BEIECTBEHHBIX
¥ KOMIUIEKCHBIX KOPHSX Pa3IMYHON KPATHOCTH). DTH CBEACHUS OyIyT MCIIOIH30BATHCS, HAIPUMED,
B UHTETPAJIbHOM HCUUCICHUU MPHU BBIYMCICHUU HUHTETPAJIOB OT JAPOOHO-pAIlMOHATIBHBIX (PYHKIIHIA,
IpU PEIICHUH JIMHEHHBIX OJHOPOMHBIX Au(PGEpPeHIUATBHBIX YPaBHEHHA C TOCTOSHHBIMU
koa(dpurmeHTamu.

Pazgen 4. AHaIMTHYECKASI TeOMETPHUSA

[Ipu n3yueHnn aHaTUTUYECKON F€OMETPUHU CIIENYET, MPEXKIE BCETO, MOHATh, UTO €€ 3a1aueit
SBIISIETCS U3yUYECHUE TE€OMETPUUECKUX OOBEKTOB MPU MOMOIIM aHATUTHUYECKUX METOIOB ajareOphl u
MaTEMaTHYECKOr0 aHalu3a. B OCHOBE Takoro mnojxoAa JEKUT METOJA KOOpJAUHAT, BIIEPBBIC
cuctemarnuecku npumMeHEHHBIH P. Jlekaprom. OCHOBHBIE MOHSATHUA T€OMETpUU (TOUKa, MpsMas,
IUIOCKOCTh)  SIBJISIFOTCSL  HEOIPENEISIEMBbIMU, COOTHOLIEHUS MEXIy HHMHM IE€pBOHAYaIbHO
YCTaHABIIMBAIOTCA aKCMOMATUYECKH, a 3aTeM C IMOMOIIBI0 JIOKAa3aHHBIX YTBEP)KICHUH (TEopeMm).
B3aumMHO OJHO3Ha4YHOE COOTBETCTBUE MEXKJIY MHOXKECTBOM TOYEK NPSIMOH MU MHOXKECTBOM
JIEMCTBUTENbHBIX YMCEN MO3BOJISIET BBECTU CUCTEMY KOOPIMHAT.

Hamo dérko ycBouTh pasnuuHbie (OpPMBI ypaBHEHHH MPSIMOH M IUIOCKOCTH, YMETh
NEePEeXOIUTh OT OAHOU (GopMbl K Apyroi. CieayeT OCMBICIUTh M YCHEIIHO MPUMEHSTh PeIleHus
KJIACCUYECKHUX 3a/lad aHAJIMTUYECKOM TE€OMEeTpUHM O B3aUMHOM pACIOJIOKEHUU TMPSAMBIX H
IUIOCKOCTEM, YMEThb OIpEAENATh YIVIBl U PACCTOSIHUS MEXAY pa3IMYHbIMU T'€OMETPUYECKUMHU
00BEKTaMHU.

OTMeTHM B 3aK/IIOYEHHE, YTO YCIHEIIHOE HM3y4YeHUE IUCHUIUIUHBI «JIuHeliHas anreOpay,
npruoOpeTeHne HEOoOXOAWMBIX KOMITCTCHIIMH, YMEHHH M HABBIKOB BIIAJICHHS MaTEMaTHYECKUM
anmapaTtoM TpedyeT OT CTYJEHTOB OOJIBIION CaMOCTOSITETFHOM PabOTHI.

OOpaTuTe BHUMaHHUE, YTO KOJMYECTBO YACOB, OTBOJMMBIX HAa CAMOCTOSATEIbHYIO paboTy B
COOTBETCTBUU C Y4€OHBIM TUIAHOM, OOJbBIIIE YHCIIA YacOB, OTBOJUMBIX HA BCE BUABI ayJAUTOPHBIX

3aHSATHUH.

CamocTosTenbHass pabora SBISETCS OJHUM H3 BUAOB y4eOHBIX 3aHaATud. llenb
CaMOCTOSITENIbHOM paboThl — MPAKTUYECKOE CaMOCTOSATENbHOE MOJTYYEHHE CTY/IEHTAMH HaBBIKOB
paboThl B MporpaMme MaTeMaTUYeCKOro MOJICITMPOBAHMSI, pACCMATPUBAEMBIX B MPOIIECCE U3YUECHHUS
JUCITUATITUHBL.

AyauTopHas caMOCTOSTENbHAS paboTa MO JUCIUILIMHE BHIMOTHICTCS Ha YIeOHBIX 3aHATUSIX
MOJ1 HEMOCPEACTBEHHBIM PYyKOBOJICTBOM IPEMOIaBATENsI U MO €T0 3a/1aHUIO.

BueayautopHas camocrosiTenibHas paboTa BBIIOJHAETCA CTYIEHTOM 10 3a/JaHHUIO
IpernoiaBaTessi, Ho 0€3 ero HeMOCPEICTBEHHOTO YYaCTHSL.

3aoauu camocmoamebHol padomel cmyoeHma:
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pa3BUTHE HABBIKOB CAMOCTOSTENIbHON yueOHOM paboThI;
OCBOCHME COJICPKAHUS AUCHUIUINHBL;
yri1yOiieHre CoepKaHus U OCO3HAHUE OCHOBHBIX MOHATUNA AUCHUIUINHBL;

HCIIOJIb30BAHHUEC MaTCpHrajia, C06paHHOI‘O U MOJIYYCHHOI'0 B X0I€ CaMOCTOATCIIbHBIX 3aHATUN
JuTs1 9 (HEKTUBHOM MOJATOTOBKH K DK3aMEHY .

Buowt éneayoumopnoii camocmoamenvHoil pabomol:

OTaIllbl:

BBITIOJIHEHHE pacyeTHO-rpadudecKux padoT;
MOJITOTOBKA K AK3aMEHY;

MOJATOTOBKA K CEMUHAPY;
J171s1 BBITIOJTHEHUS JIFOOOTO BUJIa CAMOCTOATENIEHON paboThl HEOOXOIUMO TIPOUTH CJIETYIONINE

OTIpEJICIICHUE LIETH CaMOCTOSATEIIEHOU PaOOTHI;

KOHKPETH3AIUs TIO3HABATEILHOM 3a/1a4H;

CaMOOIIEHKa TOTOBHOCTH K CAMOCTOSITEIILHOM padoTe;

BBIOOp a/IEKBaTHOTO CIIOco0a IEHCTBHS, BEAYIIETO K PEIICHHUIO 3a/1a4u;

TJIAHUPOBAHUE PabOTHI (CAMOCTOSITEIBHON MITH C TIOMOIIBIO TTPETO1aBaTelisl) HaJl 3a/JaHUEM;

OCYIIECTBJIICHHE B TIPOLIECCE BBIMOIHEHHUS CAaMOCTOSTEIBHOW pPabOTBl CaMOKOHTPOJIS
(MpOMEXYTOYHOTO M KOHEYHOTO) pPEe3yJbTaTOB pabOThl M KOPPEKTUPOBKA BBIOJIHEHHUS
paboTHI;

peduekcus;

npe3eHTaIus padoThI.
7. DoH] OLIEHOYHBIX CPEACTB

7.1. MeToabl KOHTPOJISI U OLIEHUBAHUS Pe3YJIbTATOB 00yUYeHUs!

I[J'Iﬂ KOHTPOJISL YCIIECBACMOCTHU U Ka4eCTBA OCBOCHUA NUCHUIIIINHBI HacTosIeH nporpaMMoﬁ

MPEyCMOTPEHBI CIIEAYIONINE BUIAbI KOHTPOJIS:

KOHTPOJIb TEKYIIEH YCIEeBAeMOCTH (TEKYILIMHA KOHTPOJIb);

MMPOMCIKYTOYHAA aTTCCTAUA (3K38.MCH).

HanmenoBanue
Bupg xouTpons
Ne /i peayITHTATOR KOHTPOJISL KpaTkas xapakTepucTHKa KOHTPOJIS
B pe3yIbTaToB pe3yJIbTaToOB 00yUYEeHUs
oOydeHus
o0y4eHus
OOyuarommiics B TEUCHHUE ceMecTpa
PacuérHo- CaMOCTOSITEJIBHO BBIIOJIHACT PsJ Pacy€THO-
1 rpaduyeckas Texymuit rpadpuueckux pabotr mo teme pazaena. [lpu
pabota IIPOBEPKE MPENOaBaTellb OLEHUBAET Ka4eCTBO
oopmIIeHHS, TPAaBUIBHOCTH PACUYETOB.
Beinonaenue KOHTPOJIBHOM paboThI
2 KonrpomnbHas Texymuii OCYILECTBIIIETCSI HAa  TOCJIEAHEM  3aHATHH
pabota y U3y4aeMoro pasjesna M UHAUBUAYAIbHO
KaK/JIbIM CTYJICHTOM. [Tpu IPOBEPKE
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MIPENOJABATENb  OLICHUBAET
MIPOU3BEACHHBIX PACUYETOB.

MMPaBHUJIIbHOCTDH

3 Tect Texymmii

TecTtupoBaHue NPOBOAUTCS HA MOCIEIHEM
3aHATUM H3y4yaeMoil TeMbl. TecTupoBaHue
OCyUIECTBISIETCS,  JIMOO  MpU  TMOMOIIU
KOMITHIOTEPHOM CUCTEMBI TECTUPOBAHHS, JTHOO C
WCIIOJIb30BAaHUEM BBIJAHHBIX TECT-33/JIaHUN Ha
OyMaxHoM HocuTene. B pamkax TecTupoBaHus
MIPOBEPSIETCS] 3HAHUE TEOPETUUECKON Oa3bl.

4 DK3aMeH [TpomexxyTOUHBIIH

[IpomexxyTouHass aTTecTarusi 0oOydarouuxcsi B
¢dopme SK3aMeHa MPOBOAMUTCS IO pe3yJbTaTaM
BBIMIOJTHEHUSI BCEX BUAOB Y4eOHOIl paboTHI,
MPeTyCMOTPEHHBIX YU€OHBIM IIJIAHOM O JaHHON
JAUCHUIIIINHE, npu 9TOM YYUTBIBAIOTCA
PE3YJbTAThI TCKYIICTO KOHTPOJIA YyCIICBACMOCTU
B TeueHue cemectpa. OLEHKa CTENEHU
JNOCTHKEHHUSI 0OyYarolIMMHUCSA — TUIAHUPYEMBIX
pe3yapTaToB  OOy4YeHHsT 1O  JUCIHIUIUHE
MMPOBOAUTCH IMPLIIOAaBaTCIICM, BEAYIIIUM 3aHATUA
M0 JUCUUIUITMHE METOJOM JKCHEPTHOH OLEHKH.
[To wToram nDpPOMEKYTOUYHOW AaTTECTALMU TIO
JUCHUIINIMHE BBICTABIACTCS OILICHKA «OTJIUYHO»,

«XOpOo1Io»,

«YIOBJIETBOPUTEIILHO
«HEYIOBJICTBOPUTEIBLHON.

HIIN

7.2.

IIkaJjia U KPUTEPUH OLIEHUBAHUSI Pe3yJIbTATOB 00y4YeHUs

[Toka3zaTenem olleHUBaHMS KOMIIETEHIIMNA HAa PAa3IUYHBIX dTanax ux (OpMUPOBAHUS SBISIETCS
JOCTIKEHUE 00yYaloLUIMMHUCS TUIAHUPYEMBIX PE3yJIbTaTOB 00YUEHHs [0 JUCHUIUIMHE (MOYJIIO).

KpuTtepun onieHUBaHuA

IToxa3zaTenn

HeynoBjaeTBopuTeJbHO | YI0BJETBOPUTEIbHO Xopomo OT1iu4HO
3HATH: OO6yuaronmiics OObyuaronuiics Ob6yuarommii | OOyyaronu
TEOPETHUECKUE | JEMOHCTPUPYET MOJHOE | JEMOHCTPHUPYET cs e
OCHOBBI OTCYTCTBHE WJIN HEIOJIHOE JEMOHCTPHPY | IEMOHCTPHU
JIMHEMHOM HEAOCTATOYHOE COOTBETCTBUE €T YaCTUYHOE | pyeT
anreOpsI U COOTBETCTBHUE CIEAYIOLIMX 3HAHUW: | COOTBETCTBH | MOJIHOE
AQHAJTUTUYECKON | CIIETYIOLIUX 3HAHUMN: TEOPETHYECKUE e COOTBETCTB
T€OMETPUH, TEOPETHUYECKUE OCHOBBI | OCHOBBI JINHEWHOU CIENYIOIINUX | he
KOMIUIEKCHBIE JTUHEHHON aJireOphI 1 anreOpsI U 3HAHUM: CIIEIYIOIIA
YyHucia. AHAJIMTUYECKOMN AHAJIMTUYECKOMN TEOPETUYECK | X 3HAHUU:

re€OMETpUH, T€OMETPUH, 1€ OCHOBBI TEOpeTHYEC

KOMILJIEKCHBIE YUCIIA. KOMIUIEKCHBIC YUCHA. | JIMHEHHOU KHE OCHOBBI

anreOpsI 1 TUHCHHON
aHAJTUTUYECK | anreOpbl U
on AHAJINTUYEC
reOMETPUH, KOM
KOMILUIEKCHBI | T€OMETPHH,
€ yucna. KOMILJIEKCH
Jomyckatorc | ble yncha.
P’ CBo0OomHO
HE3HAYUTENb | ONEPUPYET
HBIC OIUOKHU, | MPHOOpETEH
HETOYHOCTH,

16




17

3aTPyJIHEHUS | HBIMU
pu 3HAHUSAMHU.
AHAJINTUYECK
ux
ornepanusx.
yMeTb: OOyuatomuiics He ymeer | OOyuaromuiics OO6yuatonuii | O0yuaroum
pelaTs 3a1a4d | MU B HEJOCTATOYHOMN JEMOHCTPUPYET cs ucs
U YNIPa)KHEHHUs | CTEIIEHU YMEeT: HEIOJIHOE JNEMOHCTPHUDPY | JEMOHCTPH
UCIIOJIB3YS pemarth 3aJa4u u COOTBETCTBUE €T YaCTUYHOE | pyeT
OCHOBHBIE YOPaKHEHUS UCTIONb3Ysl | CIEIYIOIIMX YMEHUN: | COOTBETCTBH | IOJHOE
METO/IBI, OCHOBHBIE METO/IBI, pelars 3aJa4u U e COOTBETCTB
U3y4YCHHBIE B U3y4EHHBIC B Kypce YIPAKHEHUS CIECNYIOIINX | He
Kypce JTMHEHHOU anredpe u HCIIONIBb3YSl OCHOBHBIE | YMEHUM: CIEAYIOIIH
JIMHEWHOU AHAJIMTUYECKOMN METOJbI, U3YYEHHBIE B | PEIIATh X YMCHMUIL:
anredpe u reOMETPHH; Kypce JTUHENHON 3a/1a4M U pemars
AHAJINTUYECKOU | OIEpUPOBATH C anredpe u YOPAKHEHUS | 334344 U
reOMEeTpHH; KOMIUIEKCHBIMU AHAJIUTUYECKOM UCIIOJIB3YS YIOpaKHEHU
OIIEpUPOBAThH C | YHCIAMHU. reOMETPHH; OCHOBHBIE A
KOMIUIEKCHBIMU OIIEpUPOBATH C METO/IbI, UCIIOJIB3YS
YHCIIAMHU. KOMIUIEKCHBIMU U3Yy4YCHHBIE B | OCHOBHBIE
YHCIIaMU. Kypce METO/[IbI,
Jlomyckarores JIMHEWHOU U3y4YECHHBIE
3HAYUTEIILHBIC anreOpe u B Kypce
OIUOKH, MPOSIBISAETCS | AHAIUTUYECK | JTMHEHHOM
HEJIOCTAaTOYHOCTh ot anredpe u
YMEHU, 110 psAy reOMETPHH; aHAJINTUYEC
IoKa3arelieu, ONEpUPOBaTh | KOU
oOyyJaronuics c T€OMETPUH;
HCIBITHIBAET KOMIUIEKCHBI | OIIEpUpOBAT
3HAYUTEJIbHbIE MU YHCIaMHU. | b C
3aTpyIHEHUS NpU YMmenus KOMIUIEKCH
OIIEpUPOBAHUU OCBOEHBI, HO | BIMH
YMEHUSIMU TIPU UX JIOMYCKAIOTCS | YUCIIAMHU.
[IEPEHOCE Ha HOBBIE He3HauuTens | CBoOOIHO
CUTYyaLlUH. Hbl€ OLIMOKH, | OTepUpyeT
HETOYHOCTH, | IPHOOPETeH
3aTPyJIHEHUS | HBIMU
pu YMEHUSIMY,
AHAJINTUYECK | IPUMEHSET
ux UX B
oreparnusx, CUTYalUAX
IIEpeHoCce MOBBILIEHH
YMEHUH Ha on
HOBBIE, CJI0KHOCTH.
HECTaH/IapTH
bl€
CUTYaLlUH.
BJIA/IETh: Obyuaromuiics He | OOyuaromuiics B O6yuarommii | OOyuaromu
HaBbIKaMU BJIa/ICET WIH B | HEJJOCTATOYHOM Csl YaCTUYHO | Hcs B
IIPUMEHEHHUS HEJ0CTaTOYHOW CTENEHU | CTETIEHU BIAACET: BIIQ/IEET: MIOJIHOM
JMHENHON BIIaJICET HaBbIKaMU HaBbIKaMU o0BbeMe
anreOpsl U HAaBBIKAMU IIPUMEHEHUS | IPUMCHEHHUS IIPUMEHEHHS | BIIAZCET:
AHATTUTHYECKON | JIMHEWHOH anreOpsl U JUHENHON anredphbl U | TMHEWHON HaBBbIKaAMH
TrEOMETPHUH K aHAJINTUYECKON AHAJIIUTUYECKOU anreOpsl 1 IIPUMEHEHU
€CTECTBEHHO- TrE€OMETPHUH K TE€OMETPHUH K AHAIUTUYECK | s TMHEWHON
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Hay4YHBIM €CTECTBEHHO-HAYYHBIM €CTECTBEHHO- ot anreOpsl 1
(puzugeckum u | (puznIecKuM U Hay4YHBIM TEOMETPHH K | aHAJTUTHYEC
TEXHHUUYECKHM) | TEXHHUYECKHM) 3a1adaM. | ((hu3uueckum u €CTECTBEHHO- | KO
3a/jayam. TEXHUYECKHUM) HAyYHBIM reoMeTpuu
3a1a4aM. (puznyeckum | K
OObyuaromumiics u €CTECTBEHH
UCIIBITHIBACT TEXHUUYECKUM | O-HayYHBIM
3HAYUTEIIbHbIC ) 3aa4am. (pusmueckun
3aTpyAHEHUS IPU HaBbiku M 1
MIPUMEHEHUU HABBIKOB | OCBOCHBI, HO | TEXHUYECKU
B HOBBIX CHUTYaIUsIX. JIOMYCKAIOTCS | M) 3aJjauaM.
HesHauntens | CBoOOIHO
HBIE OIIUOKH, | TPUMEHSET
HETOYHOCTH, | MOJYyYEHHBI
3aTpyJIHEHUS | € HABBIKU B
npu CUTYaLUAX
AQHAJMTUYECK | MOBBIIIECHH
ux on
oreparusx, CJIOHOCTH.
nepeHoce
YMEHHI Ha
HOBBIE,
HECTaHJIapTH
ble
CUTYaIIUH.
IIkana oueHUBaHUS TEKYLIEr0 KOHTPOJIA.
HaunmenoBanue KOHTPOJIA 11
KaJjia OLICHUBAaHUSA Ornucanue

pe3yIbTATOB OOYUCHHS

Pacuérno-rpaduueckas padora

Otnnuno - Pabora cnana B
CPOK, pacuéTHas u
rpaduveckas 4acTu
BBITIOJTHEHBI BEPHO, JIHOO
MMEIOTCS HeAOUYETHI, HE
BIUSIOUINE HA KOHEYHBIN
pe3ynbTar.

Xopouio - pacy€THas 4acTh
BBHITIOJTHEHA BEPHO, B
rpaduyecKoil YacTH ecThb
3aMeyaHus

Y 10BJIETBOPUTEIIHHO - B
pacu€THOM YacTH €CTh
3aMeuyaHusi, METO/I
BBITIOJIHEHUS TpadruecKont
YacTH BHIOpAH BEpHBIi
HeynoBneTBoputensHo - B
pacy€THOM U rpaPuIeCcKOit
4acTsX €CThb IpyObie
3aMeuaHusl.

3aganue Ha PI'P BoigaeTcs Ha
MIEPBOM 3aHATUU
COOTBETCTBYIOIIETO pa3zena
JUCHHUIUIMHEBL U CAAaETCS T10
OKOHYAHUH U3yUECHHUS
COOTBETCTBYIOILIETO pa3zena
nucuumIneael. PI'P nomkHE
OBITE BBIIIOJIHEHEI U
0()OpPMIICHBI B COOTBETCTBUU C
TpeOOBaHUSIMU METOANUYECKHUX
yKa3aHu# Kadeapsl.

KontponpHas padora

OtnnuHo - PaboTa BEICOKOTO
Ka4yecTBa, YPOBCHb
BBITIOJTHEHUS OTBEYAET BCEM
TpeOOBAaHUSAM, TEOPETHUECKOE

3arura TeMBI BKIIOYAET
pelIeHre 3a1a4 B ayAUTOPUH B
TE€UEHHE OJIHOM Maphbl U
MPOXOAMT MOCTIE U3YUCHUS
COOTBETCTBYIOIIETO
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coJiepKaHne Kypca OCBOSHO
MOJIHOCTHIO, 0€3 MPOOEIoB,
HE00XO0IMMbIE MPAKTUYECKUE
HaBBIKH Pa0OThI C OCBOCHHBIM
MaTeprasioM c(hOPMHUPOBAHEI,
BCE MPETyCMOTPEHHBIE
nporpamMMmoil ooydeHus
y4eOHbIE 3a/1aHUS BBIIIOJIHEHBI,
100 HEKOTOPBIE U3
BBITTOJIHEHHBIX 33aJJaHUN
coJiepKaT He3HAUUTeJIbHbIe
OLIMOKHU

Xopouio - YpoBeHb
BBITIOJIHEHHS pabOTHI OTBEYALT
OOJIBLIIMHCTBY OCHOBHBIX
TpeOOBaHUH, TEOPETUICCKOE
coJiepKaHne Kypca OCBOSHO
9aCTHUYHO, HO MPOOEITHI HE
HOCSAT CYIIECTBEHHOTO
XapakTepa, HeoOX0UMbIE
MPAaKTUYECKHE HABBIKA PAOOTHI
C OCBOEGHHBIM MaTe€pHajoM B
OCHOBHOM C()OPMUPOBAHBHI,
HEKOTOpbIE BUBI 3a1aHUI
BBITIOJIHEHBI C OIIMOKaMH.

Y 10BIETBOPUTEIIBHO -
Teopernueckoe conepxanue
Kypca OCBOEHO YaCTHYHO,
HEO0XO/IUMBIC TIPAKTUIECCKHE
HaBBIKU PaOOTHI HE
c(hopMHUPOBaHbI, OOIBITHHCTBO
IPESYyCMOTPEHHBIX
IIPOrpaMMOMH 3aJJaHN He
BBINOJIHEHO; TIPU
JOMOJTHUTEIbHON
CaMOCTOSITEIIbHON paboTe Ha
MaTepHAIOM Kypca BO3MOKHO
MOBBIIIIEHUE KAYECTBA
BBINOJIHEHUS YUeOHBIX
3aJaHUMN.
HeynosnerBopurensHo -
Teopernueckoe conepxanue
Kypca He OCBOEHO,
HE00XOIMMBbIE IPAKTUYECKHE
HaBBbIKU pabOTHI HE
c(hOpMHUPOBaHHI,
IPESyCMOTPEHHBIE
IIPOrpaMMOH 3aJjaHus HE
BBINOJIHEHBI

paszzaena. bunersl cOCTOAT U3
BOIIPOCOB, MO3BOJISIOIINX
OLIEHUTH C(HOPMUPOBAHHOCTH
koMmeTeHui. Ha oTBeTEI
otBoauTcs 1,5 Jaca.

TectupoBaHue 1Mo NpoMACHHON
TeMe

Tect conepxut 20 3a7aHui,
NpaBUJIbHBIN OTBET Ha 1
3aJjaHue COOTBETCTBYET |
Oamty. Bpemst TectupoBaHus -
30 munyT. CTyI€HTY
MIPEIOCTABIISICTCS JIBE TOMBITKH

TectupoBanue
OCYIIECTBIISIETCS JIUOO MPHU
MOMOIIY KOMITBIOTEPHOM
CUCTEMBI TCCTHPOBAHHSI, JTHOO
C MCIIOJIb30BAHUEM BBIJIAHHBIX
TECT-33JIaHUK Ha OyMaKHOM
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U1 IPOXOKIEHUSI TECTA. Hocurene. Bpems
MaxkcruManbHas OLeHKa 3a TeCT | TecTupoBaHus 30 MUH. 3aTeM
- 20 6amoB. Tect cunTtaercs OCYILIECTBIISICTCSI TPOBEPKa
YCHELHO NPOHIECHHBIM, €CIIN TeCTa HK3aMEHATOPOM U
CTyneHT nain ue meree 60% BBICTABIISIETCS OIIEHKA
NPaBUJIBHBIX OTBETOB (HaOpan | COTIaCHO METOIMKE

He MeHee 12 6aioB). BBICTaBJICHUS OLIEHKHU.

Ixana oueHUBaHUS MIPOMEKYTOYHOMH ATTECTAIMM: IK3aMeEH.

IIxama oneHUBaHUA

Onucanue

OTIIMYHO

BrimonHeHs! Bce BUIBI Y4eOHOM paboThI, MPeAyCMOTPEHHBIE YUeOHBIM
mwiaHoM. CTyAEeHT NEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHWH,
HaBBIKOB TMPUBEACHHBIM B TaOJMIAX IOKa3aTelsiM, OIEPUPYET
NpUOOPETEHHBIMU 3HAHUSIMH, YMEHHUSIMU, HaBBIKAMHU, IPUMEHSIET UX B
CUTYallMsX TOBBIIICHHON CIOXHOCTH, HE UCHBITHIBACT 3aTPYIHCHHIA
MpU AHAJTUTHUUECKHUX OIepalusaX, NepeHoce 3HaHUM M yMEeHUil Ha
HOBBIC, HCCTAHAAPTHEBIC CUTYAIlUM.

Xopomo

Brinonnens! Bce BUbl ydeOHOU paboThl, PEyCMOTPEHHbIE YUeOHBIM
w1aHoM. CTyIEeHT NEMOHCTPUPYET YaCTHYHOE COOTBETCTBHME 3HAHMHU,
YMEHHI, HaBBIKOB IPUBEIEHHBIM B TaOJIMIIaX ITOKA3aTEeNsIM, OTIEPUPYET
NpUOOPETEHHBIMU 3HAHUSIMH, YMEHHUSIMH, HAaBBIKAMH, TPUMEHSIET UX B
CUTyallMsX TOBBIIIEHHON cnoxHOCTH. [lpu 3TOM MOryT OBITH
JONyIIEHbl HE3HAYUTEIbHBIC OIINOKH, HETOYHOCTH, 3aTPyAHCHHUS MIPH
AHAJMTUYECKUX ONepanusax, MepeHoce 3HaHWH M yMEHHH Ha HOBBIC,
HECTAaHIAPTHBIC CUTYAIUH.

Y 10BIETBOPUTEIBEHO

Beinonnens! Bce Bubl ydeOHOW paboThl, IPEyCMOTPEHHbIE YUeOHBIM
wi1aHoM. CTyAEHT JAEMOHCTPUPYET HEMOJIHOE COOTBETCTBHE 3HAHMI,
YMEHUH, HaBbIKOB TPUBEAEHHBIM B TaOauIaxX IOKa3aTelsM,
TOMYyCKAIOTCST 3HAYHMTENBHBIC OINMOKH, TMPOSBISIETCS OTCYTCTBHUE
3HaHUH, yMEHUH, HaBBIKOB 110 Psiy MOKAa3aTeseH, CTy ICHT UCIIBITHIBACT
3HAYUTENbHbIE 3aTPYJHEHHUS TP ONEPUPOBAHMM 3HAHUSAMHU U
YMEHUSIMU [IPH UX NIEPEHOCE Ha HOBBIE CUTYAIIUU.

HeynosnerBoputenbHo

He Bemonmnen onuH wim  Oojiee  BUIOB y4ueOHOM  paboOTHI,
MPETyCMOTPEHHBIX Y4YeOHbIM IUTaHOM. CTyAEeHT JEMOHCTPHUPYET
IIOJIHOE OTCYTCTBHE WJIM HENOCTATOYHOE COOTBETCTBUE 3HAHUIA,
YMEHUH, HaBBIKOB IPUBEACHHBIM B TaOmuIax IOKa3aTelsiM,
JIOMYCKAIOTCA 3HAYMUTENIbHbIE OIIMOKH, MpPOSBISIETCS OTCYTCTBUE
3HaHUM, YMEHMI, HABBIKOB 110 PsIy ITOKA3aTeNIeH, CTYACHT HE MOKET
OIEpUpPOBaTh 3HAHUSAMU M YMEHHUSMU IPU HUX IIEPEHOCE HAa HOBBIE
CUTYallUN.

7.3. OueHoYHbIE CPEICTBA

7.3.1 Texymmii KOHTPOJIb

Komnnexm 3a0anuit ona evinoinenusn pacuémnuo-zpaguueckou pavbomot (PI'P)

no oucyunaune «/luneitnasn anzeopa»

Yacmo 1: «/Iuneiinas anzeopa»

MaTpuibl 4 onpeae TuTe T
3amganune Ne 1. Jlauet matpunel A = (—11013240 —3) u B=(2020 —3311 —1).
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Beimonuuts neiicteus: A% + 8BT.
Bamanue Ne 2. TIpomomkuTh jJaHHOe MaTpudHoe paBeHCTBO (24 + 3B)% —4A%? —6AB = u

MIPOBEPUTH €T0 IJIsi MaTpull A U B U3 mepBoro 3agaHusl.
3amanue No 3. BeUucauTh onpeIeuTeNb IBYMsI CIIOCO0aMu: Pa3ioKEHUEM I10 TIEPBOM CTPOKE U
pa3iI0XKEHUEM IO TIEPBOMY CTOJIOILY.

|10 -12021 -111-1111-21].
3amanue Ne 4. JIns naHHOM MaTpUIIBI HAUTH 00paTHY0 MaTpuily. CienaTh MPOBEPKY.

(102110 —123).
3ananue Ne 5. Haiitu X u3 matpuunoro ypasuenus AXB = C. Cnenatb NpoBepKY.

A=(-1221), B=3423), C=(04-93).
3ananue Ne 6. Haiitu panr Matpuiis
(1 -1237054312389153 —82620).

Pemenue cucrem JIMHEHHBIX ajiredpaniecKux ypaBHeHUil
3aganue Ne 1. Pemuts cucremy merogom Kpamepa. Cnenath mpoBepKy.

{ x; +4x, — x3=-2,2x; +2x, + 3x3 = 7,3x; + 6x, — 2x3 = 1.
3apanue Ne 2. Pemnth cuctemy u3 Ne 1 MeTooM 0OpaTHOM MaTpHILIBI.
3aganue Ne 3. Pemmuts cucremy u3 Nel meronom I'aycca.
3ananue Ne 4. Perute HeOAHOPOAHYIO cucTeMy MeTonoM ["aycca. Haiitu obmiee pemieHre u Kakoe-
1100 YacTHOE PEIICHNUE.

3aganue Ne 5. Pemuth ogHOpOAHYIO cucteMy MetonoM ["aycca. Haiitu o6mee pemenue u OCP.

Yacmo 2: «Bekmopuasa anzeopa»

3amanue Ne 1. TTokasaTk, 4TO BEKTOPHI 111, 71, P 00pa3yIoT 6a3uC B MPOCTPAHCTBE U Pa3JIOKUTh BEKTOP
d 1o aToMy 6a3ucy, ecliu
m=(1-12), 7n=(203), p=(-2-11), d=(5-413).

Baganue No 2. JIaHbl BEKTOPBI 1711 ¥ 1. BBIACHUTB, KOJUIMHEAPHBI JIH BEKTOPLI d U b, eciu

Sl

m=(28;,-8;8), 7n=(-21;6;,—6), d=2m+n, b=2A-
Sananue Ne 3. Haittu |d, eccru |m| = 6V/2, |n| =2, 4m,7 = 135°, d = 671 —m.

3amanue Ne 4. Jlan AABC. Haiitu BayTpennuii 4B, ecm A(1; —1;2), B(3;3;2), C(7; 1; 2).
Baganue Ne 5. Tlpu kakux x Bektopsl d = (x;1; —4) u b=(x—3;12;x) NEePICHAUKYJISIPHBI?

3azanne Ne 6. Haiitu muromaas napajienaorpaMma, oCTPOEHHOrO Ha BEKTopax d u b, eciu
- —> — e — — — — — — T
a=2m-5n b=m+n, |m|l=12, |n|=3, z&m,n=g.

3amganune Ne 7. Haiitu momans tpeyroiasauka ABC, ecomm A(7;2; —3), B(6;5; 1), C(0; —2; —7).
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3ananue Ne 8. JlaHbI BEKTOPBI
- 7 -
a=(1,-1,5), b=(2;4-2), ¢c=(3;0;1).
BbIsicHUTB, KOMILTaHApHBI JIM BEKTOPbl. EciM BEKTOpbl HE KOMIUIAHAPHBI, TO HAWTH OO0BEM

R
HapajuleNeNuIe 1a, IOCTPOEHHOTO Ha BEKTOpax d, b, C, ¥ ONpeNeanTh, Kakyro (IpaByIo WU JIEBYIO)
TPOMKY 3TH BEKTOPHI 00pa3yoT.

Baganue Ne 9. Jlns nuneitHoro oneparopa A 3anansl 00passl Aé;, Aé,, Aé; Ga3UCHBIX JIEMEHTOB.
3anmcaTh MaTpHIy oreparopa A B 6aszuce €;, €,, €; ¥ HaliTn 00pas dIeMEHTa X.
Aé)l = 751 + 352 - 253, Aé)z = é)l - é)z + 4’53, Aé)3 = 251 + 252 + 353,
.7? = 251 _4‘52 + é)3.
3amganne Ne 10. Haiiti coOcTBeHHBIC 3HAYEHUSI U COOCTBEHHBIE BEKTOPHI JUHEHHOTO OmepaTopa,

3aJ]aHHOTO B HEKOTOpOM Oasuce matpuieit A = (=417 2 ).

Yacmo 3: «Ananumuueckasn ceomempus)

Baganue Ne 1. Tlpsimast [, npoxoaut depes Touky A mapamiensHo Bekropy d. [psmast [, mpoxoauT
yepe3 TOUKy B NnepneHAuKyIsIpHO BEKTOPY N. Haiitn TOUKY NEPECEUEHUsI MPSIMBIX U YTOJI MEXAY
mumu, e A(3;5), d = (1;3), B(0;5), N = (=3;4).

3apanue Ne 2. Jlansl npsimble Uy, 1y, I3, npuuém npsmas [, npoxoaut yepe3 Touku A u B. Haiitu
paccTosiHie OT TOUKH IepecedeHus npsMbIX [ u [, 1o npsmotit [5, ecau

Li:{x=-8t—-3,y=3t+4; [l A(4,0), B(7;3); I3 9x—12y+2=0.
3amanue Ne 3. Haiitu paccTosHue OT TOYKM M, 10 IUIOCKOCTH, NMPOXOAAIIEH depe3 Touky A
NEPIEHANKYJIIPHO BEKTOPY N, ecm My(0;1;7), A(2;—1;4), ﬁ(6; 22;—3).

3aganue Ne 4. HaifTi yros MexXay MIOCKOCThIO (& Y TIJIOCKOCThIO ,8 , IpoxosIiel yepe3 Touku A, B

uC,ectu a: 5x+y+4z—28=0, B: A(5;2;5), B(3;7;0), C(—4; —3;—1).

3amanue Ne 5. 3amucaTh KAHOHUYECKHE YPABHEHUSI MPSMOU, 3aIaHHON OOIIMMHU ypaBHEHUSIMHU
{x+2y — 92 -10= 0,3x + 4y + 8z —24 = 0.

3anganne Ne 6. Haiitu TOUKy niepecedeHust MpsiMoii | ¢ TIIOCKOCTBIO (X M YTOJI MEXKLy HUMH, €CIIH

prre_v_z-1 +2y—32z-12=0
: ===—; ax —-3z—-12=0.
3 4 —2 Y
3amanue Ne 7. Ilpsimas l; mpoxomut yepe3 Touku A u B. Ilpsmas [, npoxonut depe3 Touky M
MEPICHIUKYJISIPHO TIOCKOCTU (. HaliTi yron Mexay npsMbIMu Ly, [, ¥ BBISCHUTS, JICKAT JIM OHU B

OJTHOW TUTOCKOCTH MJIH CKPEIIUBAIOTCS.
A(9;-3;1), B(4;4;-5), M(—1;11;-11); a:2x+3y—z—1=0.
+3)? 2
(x49) + 32/—5 =1 ykazatb (OKYyCBI, IKCLEHTPHUCHTET,

TUpeKTpUCHL. [10CTpOUTh KPHBYIO, H300pa3UTh (POKYCHI, TUPEKTPHUCHI.

v

3aganue Ne 8. Jlns nmaHHOM KpUBOM

Bamanwe Ne 9. VYpasHeHuwe KpHBOW BTOporo mopsaka 9x2? —25y? —18x + 200y — 616 =0

IMPUBCCTH K KAHOHUYCCKOMY BUAY U IOCTPOUTH KPUBYIO.
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Ilpumepwt 6apuanmos KOHMpPOILHBIX padom

Bapuanm (nuneiinasa anzeopa)
1. Ha¥iTi 3Ha4eHHs MaTpuaHOTO MHOTOWICHA [ (A), ecnu

f(x)=—x3+2x>—x+3, A=(-1032).

2. HaiiTy paHT MaTpHIbI IPUBECHNHEM K cTyneHuaToMy Buay: (—2081 —53 —1724 —
82 -6 —3 —1311 —313517).
3. BEIYMCIIHTB ONpEIenuTeNb IPUBEISHIEM K CTyleHyatoMy Buay: (1213 — 5327 — 1.
4. Haiitu matpuity, oopaTHyto naHHOH (a). Pemmuts MaTpuuHoe ypaBHeHHE (0).

(@ (1213 -5327 —1); @ (1 -2-34)-Xx=(-2353-10).
5. Pemuth cuctemy ypaBHeHUH. YKa3aTh oOliee U OJJHO YacTHOE penieHue (a). Pemmth cucremy ¢
MOMOIIbI0 00paTHOI MaTpuilsl U o popmynam Kpamepa (6).

(@) {4x; +9x, — 5x3 — 8x, = 5,3x; + 7x, — 2x3 — 4x, = 4,2x; + 5x, + x5 +

Bapuanm (eexmopuas anzeopa)

1. Haiitu pasioskeHue BeKTopa X 10 BEKTOpaM P, ¢, 7', eClii

X=(5-121), p=01-30, ¢=(1-51, 7=(0;-12).
2. KosmvHeapHs! i1 BEKTOPHL P = 2d + 2b u qg=3d-— 21_5, ecin d = (2;0; 1), b= (—=2;3;2)?
3. Jlana mupaMua ¢ BEPIIMHAME B TOYKaX

A1(=2,48), A(4-1;2), A3(=8;7;10), Au(=3;4;-2).
Haiitu:
a) yroa Mexay péopamu A, A, u A1 Ay,

0) 00bEM UpPaMUIBL;
B) JUTMHY BBICOTHI, OMYIIIEHHON Ha rpaHb A;A,A5;

I') JJIMHY MeMaHbl, IPOBEAEHHOM 13 BepiiuHbl A1 K pedpy A,A5.

N —
4. BeluncnuTh III0MIA1b TapajuieIorpaMMa, OCTPOSHHOTO Ha BEKTOpax a U b, eciu

Gd=28+G, b=p—-3G |pl=1Iql =2 yroxmexnypugpasen /4.

Bapuanm (ananumuuecxkan ceomempus)
1. Haiitu paccrosiHue OT TOUKH M, 10 TUIOCKOCTH, coAepkaiieit touku M, M,, M5, rae

My(=9;10;2), M(0;7;—4), M,(4;8;,—1), M3(-2;1;3).

2. Boinucars KaHOHMYECKHUE ypaBHeHUs npsiMoii {x +y+z—2=0,x—y—3z+6 = 0.

x-2 _y-3 _z+1

3. HaiiTu Touky nepecedeHus mpsiMmon n 2

U Iockoctu X +y + 2z —9 = 0.

. . x—1 y z
4. Haiitu Touky P;, cummerpuunyto Touke P(0; —1; 3) OTHOCHTENBLHO MPSIMOi - -5 7
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5. Hammcats ypaBHEHHE IIIIOCKOCTH, POXOIALIEN Yepe3 TOUKY My ¥ NEPIICHIUKYJIAPHON NPAMON
M;M,, ecim My(3;2;0), M,(4;1;5), M,(2;—1;4).

6. Haiitu kocunyc yria mexay miockoctsimu 3x —y+3 =0 u x—2y+5z—10=0.

Bapuanm 3a0anuit mecma

1.1. HaiiTi paHr MaTpHIIBI IPHBEIEHHEM K cTyneHdaTomy Buay: (—2081 —53 — 1724 —
82 -6 —3 —1311 —313517).
1.2. Pemnts Matpuunoe ypasuenne (1 —2 —34)-X=(-2353 —10).
1.3. Pemmute no popmynam Kpamepa cuctemy nuneiinbix ypasuenuit { x; + 2x, + x5 = 5,3x; —
5xy +3x3 = =7,2x1 + 7x, — x3 = 13.
2.1. Haiitu pa3nokeHue BEKTOpa X 1o BEKTOpaM P, , T, eCli
X=(5-121), p=(1-30, 4=1-L1), 7=(0;-12).
2.2. BBIYMCINTE IIOMAAb Napauie]orpaMMa, IIOCTPOSHHOTO Ha BEKTOpax d M B, ecnu
i=2p+4, b=p-34 Ipl=I3l=2 4pq4=n/4

2.3. Jlana nupamua ¢ BepimuHaMu B Toukax A, (6;1;3), A,(6; —2;—3), A3(2; 2;0), A,(=5; 1;0).
Haiitu nnmuHy Menuansl, IpoBEeIEHHON U3 BepIIUHBI A; K peOpy A, A5.
x-2 _y-3 _ z+1

1 -4

3.1. HaiiTu TOuKy nepecedyeHus: npsiMon U miockoctu x +y + 2z — 9 = 0.

. . x—1 y z
3.2. Haiitu Touky P, cummetprunyto Touke P(0; —1; 3) OTHOCHTEIBHO MPSIMOiA - -7

3.3. HanucaTp ypaBHEHUE IUIOCKOCTH, IPOXOALIEH uepe3 TOUKy My U NepIeHAUKYIAPHON IpSIMO
MM, ecmu My(3;2;0), M;(41;5), My(2;—1;4).

4.1. KpuBas BTOpOro nopsjka 3ajana ypasHenueM x> + 4y? — 12x + 16y + 16 = 0.
Haittn kaHOHMYECKOE ypaBHEHNE KPUBOM U ITIOCTPOUTH €€.

4.2. CocTaBUTh MaTpHIly Hiepexoia OT 0asuca €;, €,, €; K 6asucy €, €y, €5, eciii
é){=2é>1+é)2+é)3, §é=é>1_é)2+é>3, §é=§1+2§2+§3

7.3.2 IIpoMe:KyTOUHASI ATTeCTAIUS

Bonpocuwl k skzameny (1 cemecmp, ounan gpopma 0oyuenus)

‘ MaTpuLbl, TUIIBI MATPHIL. | OIIK-1 ‘
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Onepanuu HaJ MaTpUIIAMU, UX CBOMCTBA. OIIK-1
YMHOKEHHE IPAMOYTOJIbHBIX MaTpull. CBOMCTBA onepanyyi yMHOKEHHUS] MaTpULL. OIIK-1
MartpuuHnasi popma 3arnuc CUCTEMBI JMHEWHBIX aNTreOpanvecKux ypaBHEHHI. OIlK-1
Onpenenurenu U uX CBOMCTBA. OIIK-1
[Tonsitue onpenenutens. MUHOPHI U anreOpandecKre JOMOTHEHUSI. OIIK-1
CucTteMbl TUHEHHBIX anreOpandeckux ypaBHEHUH, OCHOBHBIEC TIOHATHS U OIlK-1
OIIpEeACIICHUSL.

[IpaBuno Kpamepa penieHusi CUCTEM JIMHEWHBIX YPaBHEHUH. OIIK-1
O6parnas matpuia. [IpaBuio e€ HaxoxaeHU. Y clloBUE cyliecTBoBaHus oopatHoi | OIIK-1
MaTpHLIbI.

Pemienune cuctem TMHEHHBIX anredpandyeckux ypaBHEHUH METOAOM 00paTHOM OIIK-1
MaTpHLIbI.

Merop ['aycca pelieHus CUCTEM JIMHEUHBIX YPaBHEHUN. OIIK-1
PemreHne npon3BOIBHBIX CHCTEM JMHEHHBIX ypaBHEHUN MeToaoM ["aycca. OIlK-1
Panr matpunel. Teopema Kponekepa—Kanemnnu. OIIK-1
OIHOPOAHBIE CUCTEMBI TMHEWHBIX YpaBHEHM. KpuTepuii cyecTBOBaHUS OIIK-1
HETPUBUAJIBHBIX PELICHUI OJHOPOJHON CUCTEMBL.

ITonsTtue BekTopa. JIMHEHHbIE onepanyy HaJl BEKTOPAMH M UX CBOMCTBA. OIIK-1
JluneiiHast KOMOMHAIMSI BEKTOPOB. OIlK-1
JIunHeliHass HE3aBUCUMOCTD M JIMHENHAs 3aBUCUMOCTb F€OMETPUUECKUX BEKTOPOB. OIIK-1
Kpurepuii nMHEHONM 3aBUCHMOCTH.

[TonsaTue 0a3zuca BEKTOPHOTO npocTpaHcTBa. KoopnHaThl BEKTOpA. OIIK-1
OpToHOpMUpOBaHHBIN 0asuc. Pa3inokeHne BEKTOpa 1o BeKTopam Oaszuca. OIIK-1
[IpaBast u neBast ynopsii04EHHbIE TPOMKU BEKTOPOB. OIIK-1
CxangapHoe, BEKTOPHOE U CMEIIAHHOE MPOU3BEICHUS BEKTOPOB B OIIK-1
OPTOHOPMHPOBAHHOM Oas3Huce.

Y Cl10BUSI OPTOrOHAJIBLHOCTH, KOJUTMHEAPHOCTH M KOMIUIAHAPHOCTH BEKTOPOB. OIIK-1
JInHelHbIe NPOCTPaHCTBA. OIIK-1
Martpuiia nepexoja oT oiHoro 6asuca K Apyromy 0asucy. OIIK-1
CoOcTBeHHBIE BEKTOPHI U COOCTBEHHBIC 3HAUCHUSI MATPHIIBI. OIlK-1
Cucremsl koopauHat. [IpsmoyrosabsHbie (1eKapTOBbl) KOOpAUHATH Ha TuiockocTy 1 | OINK-1
B ITPOCTPAHCTBE.

[TonsipHas cuctema KOOpAUHAT. OIIK-1
Paznuynblie BUJIbI ypaBHEHHUH TJIOCKOCTH U PSMOI. OIIK-1
Brruncnenue paccTosSHUN MEXy IBYMs TOUKAaMH, MEKy TOYKOH U IPSIMOM, OIlK-1
MEXy TOYKOM U MJIOCKOCTBIO.

Brluncnenue paccTosHMs MEXY CKPEUIMBAIOIIUMUCS IPSIMBIMH. OIlK-1
Borunciienue yrioBs Mexay AByMs IPSIMBIMHU, MEKIY NPSMON U INIOCKOCTBIO, OIIK-1
MEX1Y JABYMS IJIOCKOCTSIMHU.

KpuBbie BTOporo nopsjika ux reoMeTpu4ecKie CBONCTBA U YPABHEHMSL. OIlK-1
[TpuBeneHre ypaBHEHUSI KPUBOM BTOPOTO NOPsAKa K KAHOHUYECKOMY BHUY.

Kanonuyeckue ypaBHEHHS JJIIUIICA, TUIEPOOIIBI, TapadoJIbl. OIIK-1
YpaBHEHHE MOBEPXHOCTH BTOPOTO MOPSIAKA. OIIK-1
Kanonnueckue ypaBHeHHs c(epbl, ITUICON1A, KOHYCOB, TUIIEPOOIONIOB, OIlK-1

1apaboJIONIOB.

Tunoegvie éapuanmol 6unemos
no oucyunaune «/luneiinaa anzeopa»
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MUWHUCTEPCTBO HAYKH U BBICILIET'O OBPA30BAHNS POCCUIICKOM ®EEPAITNN
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE
VYPEXJIEHUE BBICILIET'O OBPA3OBAHUS
«MOCKOBCKM MOJMTEXHUYECKWI YHUBEPCUTET»
(MOCKOBCKHI1 MOJIUTEX)

dakynbTeT 0a30BBIX KOMIIECTCHIUH Kadenpa «MaTtematuka»
Juctumnaa «JIuHeiHas anreopar»

Hanpasnenune moarotoBku 29.03.03 «TexHomnoruss monurpaduueckoro M ymakKOBOYHOTO
IIPOU3BOJICTBA»

Kypc 1, cemectp 1

™=

5.

3K3AMEHAIIMOHHBINA BUJIET

OmnpenenuTeny U UX CBOWCTBA.
Pemuts Matpuunoe ypaBuenne XB = A,ecmu A =(1221),B=(-1201).

PemmTh CHCTEMY JIMHEHHBIX YpaBHEHHH METOJOM OOpaTHOW Matpuubl { x; + 2x, =
—1,2x; — 3x, = 12.

Jlaubl  Bexktopel  d = (—5;9;8), b= (-3;1;-2), ¢=1(-8;10;—10). IIposepurs,
KOMILUIaHapHBl U OHHM. Eciam Her, To HaiiTu 00BbEM mapajuienenuresa, MOCTPOSHHOTO Ha
BEKTOpax d, b2

Haiitu yron mexny Bekropamu d = (1; —2;—2) u b= (2;0;1).

VYTBepxneHo Ha 3acenannu Kadeapsl «Martematuka» « 31» 03 2026 r., nporokoin Ne 7

3aB. kadeapoii O.M. Bapanosa / /

MUHUCTEPCTBO HAYKH 1 BBICIIIET'O OBPA3OBAHUS POCCUMCKON ®ENEPALIA
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OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YUYPEXJIEHUE BBICHIEI'O OBPA3OBAHU A
«MOCKOBCKW NOJIMTEXHUYECKW YHUBEPCUTET»
(MOCKOBCKMI MMOJIUTEX)
@akynbTeT 0a30BBIX KOMIIETEHIUH Kadenpa «MaTtematuka
Jucnumnnuna «JIuneiinas anredpay»
Hanpasnenune moarotoBku 29.03.03 «TexHonorus monmurpaduueckoro u ymakKOBOYHOTO
IIPOU3BOJICTBA»
Kypc 1, cemectp 1

3K3AMEHAILIMOHHBIN BUJIET

1. Jluneiinas komOuHanus BeKTopoB. basuc. KoopauHate! BekTopa.
2. Beruucnuts onpenenutens Matpuisl C = AT, ecrm A= (12 —1310011).

3. Pemmre cucteMy JMHENHBIX ypaBHeHuit Metonom laycea {4x; — 2x, + 3x3 = 12, x; +

4. Tlokaszate, uto BekTopel m = (1;—1;2), n = (2;0;3), p = (—2;—1;1) obGpasyror Gasuc B
IPOCTPAHCTBE.

5. Jlano o0miee ypaBHeHue npsamoii —2x + 3y — 5 = 0. Hanucars: ypaBHEHHE PSIMOIA C yIIOBBIM
k02 puIMeHTOM; ypaBHEHHUE MPSIMOM B OTPE3Kax; HOPMaJIbHOE YpaBHEHHUE MPSIMOH.

YTBepxkaeHo Ha 3aceqanuu kadeapsl «Maremarukay « 31» 03 2026 r., mporokon Ne 7

3aB. kadeapoii O.M. bapanosa / /

Jlis poBeieHus] MPOMEXYTOUYHOIO KOHTPOJISI 3HAHUM CTYAEHTOB B JUCTAHIMOHHOM (opmare B
pa3paboTaHHbIX Kadeapoi «MaTeMaTukay OHJIaH-KypcaX UMEIOTCS HTOTOBBIE TECTHI.
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