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1.  Heau, 321244 ¥ NVIAHUPYeMble pPe3yJbTaThbl 00y4eHHs 10
AUCIHHUIINHE

K ocHOBHBIM yenam 0CBOCHUS JUCHMILIUHBI «JInHelHas anredpa» ciaenyeT OTHECTH:

- BOCIIUTAHHUE y CTYJICHTOB O0ILell MaTeMaTUYECKON KYJIbTYpbI;

- IpuoOpeTeHNe CTyAEHTaMU IIMPOKOT0 Kpyra MaTeMaTHYeCKUX 3HaHUH, YMEHUN U HABBIKOB;

- pa3BUTHE CIIOCOOHOCTHU CTYJEHTOB K MHIYKTUBHOMY U JA€TYKTHUBHOMY MBIIUICHHIO HAPSLY
C pa3BUTHEM MaTE€MaTU4YE€CKOW MHTYULIUU;

- YMEHHE CTYJCHTaMH pa3BUBATh HABBIKUA CAMOCTOSATEJILHOTO U3Y4YEHUS yUeOHOM U HAyqHOH
JUTEpaTyphl, COJIEpKalel MaTeMaTHUYECKHE CBEJICHUS U Pe3yJIbTaThl;

- TOArOTOBKY CTYAEHTOB K JESATEIbHOCTH B COOTBETCTBUU C KBAJTU(PHUKALIMOHHON
XapaKTepUCTUKON MHXKEHepa MO HaIlPaBJIEHUIO, B TOM Yucie (OpMUPOBaHHE YMEHHM UCIIOJIb30BATh
OCBOCHHbIE MAaTEMATUYECKHUE METO/IbI B TPO(PECCUOHAILHON 1EATEIbHOCTH.

- IOJArOTOBKY BBICOKOKBAJIM(UIIMPOBAHHBIX KaIpOB, BOCTPEOOBAHHBIX B YCIOBUAX HU(POBOI
TYpOYJIEHTHOCTH U BBICOKMX TE€XHOJOTMYECKUX PUCKOB COBPEMEHHON IIU(PPOBOI 3KOHOMHUKH.

K ocHOBHBIM 3a0auam 0CBOEHUS TUCHUILUINHBI «JIMHelHas anredpa» ciieayeT OTHECTH:

- OCBOEHHE CTyJEHTAMHU OCHOBHBIX IOHATHH, METOJOB, (HOPMUPYIOIIUX OO0
MaTeMaTHYECKYyIO OJIrOTOBKY, HEOOXOIUMYIO JJIsl YCTIEITHOTO PEIIeHUs PUKIAIHBIX 3a7a4;

- (GopmupoBaHue y cTyJaeHTa TpeOyeMoro Habopa KOMIETEHLUI, COOTBETCTBYIOIIMX €ro
HaIpPaBJIEHUIO NOJITOTOBKU U 00ECIIEUNBAOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/a.

OOyuenue mo aucuuiuinHe «JInHeiHas anreOpa» HampaBlIeHO Ha GOPMHUPOBAHUE Y O0YUAFOIIUXCS
cienyromux komnereHuud B coorBeTcTBUU ¢ PI'OC 23.05.01 mo HampaBieHHIO MOATOTOBKU
23.05.01 HazemHble TpPaHCHOPTHO-TEXHOJIOTUYECKUE CPEACTBA, YTBEP)KIEHHBIM IMPUKA30M
Muno6pnayku Poccun ot 11.08.2020 Ne 935 (¢ usmMeHeHHSIM U AOTIONHEHUSIMU OT 26 HosiOpst 2020
r., 19 urons 2022 r., 27 despans 2023 r).:

Koa m nHamMeHoBaHHne NuaukaTopsbl J0CTHKEHUS
KOMIIeTeHINii KOMIIeTEeHIIMH
HNOIIK-1.1 Ucnonb3yer METOIbI
MaTeMaTHYECKOTO aHanm3a u

MOJICTTUPOBAHUS JJIsI PEIICHUS MPUKIIATHBIX
3a1a4 B IpoecCuoHaNbHOM chepe

HMOIIK-1.2 YMmeeT ucnonap30BaTh OCHOBHBIE
OIK-1. CrocoGeH cTaButh M peluars | 33KOHBI €CTECTBCHHOHAYYHBIX TUCLIMILIMH B

MHKCHEPHBIC U Hay4HO-TeXHHYeCKHe 3agaun | MPOPECCHOHANbHOM ACATCIBHOCTH,
B chepe  cBoeil  mpodeccHoHanbHOI | MPMMEHATE  METOJBI  MAaTeMaTHYECKOro
JEATETHHOCTH " HOBEIX | @HATM3a M MOJEIMPOBAHHMS TEOPETHYECKHX
MEXIMCUMIUIMHAPHEIX  HANpaBieHuii ¢ | M PKCTIEPUMEHTATLHBIX UCCJIEJOBaHUN

HCIIOJIb30BaHUEM ecrectennonayunpix, | IOIK-1.3. Hcnonesyer B
MaTE€MaTHYECKUX u TeXHOJIOrM4eckux | IPOPECCHOHANBHON IeATEIPHOCTH 3HAHHS O
Mojienen marepualax, TIPUMEHSIEMBIX I

M3TOTOBJICHUS JIeTajeil 1 COOPOUYHBIX €IMHHUI]
aBTOMOOWIIEH, aHAIU3UPYET TEOPETUUECKUE U
IKCTICPUMEHTAJIbHBIE HAYYHBIC UCCIICTOBAHMS
[0 TOMCKY U TIPOBEPKE HOBBIX HACH
COBEPILEHCTBOBAHUS Ha3eMHBIX
TPAHCHOPTHO-TEXHOJIOTMYECKUX MAIIMH, HX




TEXHOJIOTHYECKOTO 000y IOBaHHUS.

2. MecTO IMCHUIUIMHBI B CTPYKTYype 00pa3oBaTe/ibHOI MPOrpaMMbl

JucuuiuinHa OTHOCUTCS K o00s3arenbHOl dactu Onoka bl: Monyns «Martemaruueckue u
€CTECTBCHHO-HAYYHbIC JUCLIUIIIIUHBDY.
E€ u3yuenue obecnieunBaer u3y4eHue AUCLUIIINH
B obsazamenvHotl vacmu:
- MaTeMaTHYECKHUI aHaIn3;
- CIIeMaJIbHbIE Pa3/ieIbl MATEMATHUKUY;
- OCHOBBI BapHALIMOHHOTO HCYUCIICHUS;
- pusuka;
- COIPOTUBIJIEHUE MaTEpUAJIOB;
- OCHOBBI MEXaHUKH;
- OCHOBBI 5KOHOMUKU;
- OCHOBBI CTPOCHHMSI TBEPOTO TEINA;
- CTPOUTENbHASI MEXaHUKA MaIllVH;
- IPUKJIAAHAsl TEOPUS KOJICOAHUH;
- METOJ1 KOHEYHBIX 3JIEMEHTOB;
- OCHOBBI (PM3UKH IIPOYHOCTU M MEXaHUKHU Pa3pyLICHHUS;
- MEXaHUKa KOMIIO3UIIMOHHBIX MaTepUaJIOB;
- IMHAMMKa MalllvH;
- OCHOBBI a3POTUAPOYIIPYTOCTH.
B yacmu, ghopmupyemoii yuacmuukamu oopazo8amenbHuiX OMHOWEHULL:
- TEOpHUsl YIPYTOCTH;
- TeOpus INTACTUYHOCTH;
- TEOpUs MOJI3YUYECTH;
- YCTOWYMBOCTb MEXAHUYECKUX CUCTEM;
- ONTUMAJIBHOE MPOEKTUPOBAHUE.
B yacmu snexmugHuIX OUCYUNIUH.
- YUCJIEHHbIE METO/IbI;
- QJIEMEHTHI MATEMaTUYECKOI0 MOJEIMPOBaHMsl (PU3UUECKUX IPOLIECCOB;
- MaTeMaTU4YECKOE MOJIEJIMPOBAHUE TPAHCIIOPTHO — TEXHOJIOTMUYECKUX CPEJCTB.

3. Crpykrypa u cojep:KaHue JUCUUIINHBI

OO61mas TpyA0eMKOCTh AUCHHUIUIMHBI COCTaBISAET 3 3a4eTHhIE eIUHUIIBI -108 yacos.

3.1. Buasbl yueOHoi1 padOTHI M TPYI0EMKOCTD

. KoaunuecrBo
n/n Bup yuedHoii padoThl 4ACOB Cemectp 1
AyIMTOpHBIE 3aHATHS 48 48
B Tom uucne:
Jlexuun 16 16
1.
CemuHapcKue/MpaKTUIECKUE 3aHATHS 32 32
2.




JlaboparopHbie 3aHATHS

> CamocrosiTesibHas paGora 60 60
IIpoMe:kyTOUHAsI aTTECTALUSA
IK3aMEH c) e}
Hroro 108 108

3.2. TemaTrnyeckuii NJaH U3y4YeHHU s TUCUUIINHbBI

TpyroemkocTs, yac

AynuTopHas paéora

Ne Camo
- Pa3neanl/TeMbl
Cemunap | JTaGop | Ipaxr | €TOAT
n/ Bc eJbHA
I AUCHUIIMHBI Jle CKkue/ | aTOpH |HUYecKa
cro Kl |OpaKkTu4 | ble A ﬂﬁ
un eckue | 3amsTH | mogror | PA00T
3aHATHUS s OBKa a
Pa3zpnen 1. DiiemeHTBI JIMHETHOM
1 A 38 6 12 0 0 20
anre0dpbl
Tema 1. MaTpu1ibl, JeHCTBHUA HaJ
11 PHIHEL 6 2 2 0 0 2
MaTpHUIlaMHU.
Tema 2. Onpenenurenu, uX CBOMCTBa
1.2 | u BeluucneHue. MaTtpuyHast 3anuch 6 2 2 0 0 2
CUCTEMBI JINHEWHBIX YPAaBHEHUM.
Tewma 3. OOpaTHast MaTpHIla U €€
1.3 | BeluncIeHne. MaTpuyHas 3anuch 6 0 2 0 0 4
CHUCTEMBbI JINHEHHBIX YPAaBHEHU.
Tewma 4. Cuctembl TUHEHHBIX
anreOpanyecKnx ypaBHEHUH,
OCHOBHBIE MTOHSTHUS U ONPEICTICHUSL.
1.4 P 8 2 2 0 0 4
Pemrenue cucreM TuHENHHBIX
ypaBHeHui MeroaoM Kpamepa,
METOZOM 00paTHON MaTPHIIBI
Tema 5. Pelienue cuctem JIMHEHHBIX
ypaBHeHul MetosioM ["aycca. Panr
1.5 6 0 2 0 0 4
Matpuubl. Teopema Kponekepa-
Kanenmm.
Tema 6. Merox I'aycca B
1.6 MIPOU3BOJILHBIX CUCTEMAaX JIMHEHHBIX 6 0 2 0 0 4
ypaBHeHUN. OTHOPOIHBIE CUCTEMBI




JIMHEUHBIX YPaBHEHUM.

Pa3znea 2. BexkTopsl.

34

10

20

2.1

Tema 1. Jlunelinble omnepanuu Haj
BEKTOpaMH, UX CBOMCTBA. JInHEiHbBIE
KOMOWHAIMK BEKTOPOB. JIMHEHHO
HE3aBUCHUMBIEC U JIMTHEWMHO 3aBUCUMBIC
CUCTEMBI BEKTOPOB.

2.2

Tewma 2. Ilonsatue 0a3uca.
KoopauHate! BekTOpa.
KosmmHeapHOCTh, OPTOrOHAIBHOCTD U
KOMILITAHAPHOCTh BEKTOPOB.

23

Tewma 3. CxansipHO€ MPOU3BEICHHE
BEKTOPOB U €ro CBOMCTBA. BekTopHOe
MPOU3BEAECHUE IBYX BEKTOPOB, €T0
CBOMCTBA.

24

Tema 4. CmenianHO€ MPOU3BEICHHE
TPEX BEKTOPOB U €TI0 CBOWCTBA.
Brruucnenue oorema
napajuienenumnesa. Y ciioBue
KOJUIMHEAPHOCTH, OPTOTOHAJIBHOCTH U
KOMIUIAHAPHOCTH BEKTOPOB.
OpToHOpMUpPOBaHHBIH 0a3uc.
Boruncnenue ckajissipHOro, BEKTOPHOIO
Y CMELIAHHOTO IIPOU3BEICHUN
BEKTOPOB, 33JJaHHBIX KOOPAWHATAMU B
OPTOHOPMHMPOBAHHOM Oa3uce.

2.5

Tema 5. JIunelinble MPOCTPAHCTRBA.
PazmepHocTb 1 6a3uc JIMHEHHOTO
IIPOCTPAHCTBA.

Martpuua nepexojia ot 6a3uca K
0a3ucy mpeoOpa3oBaHUe KOOPIAMHAT
BEKTOpa IpU U3MEHEHUH Oazuca.
CobcTBEHHBIE BEKTOPHI U
COOCTBEHHbBIE 3HAYEHUS JINHEHHOTO
oreparopa.

Pa3zgen 3. KommiekcHble 4yucjia v
MHOI'O4JICHbI

14

3.1

Tema 1. MHOXECTBO KOMILIEKCHBIX
yucell. PopMbl 3aIIUCU KOMIUIEKCHBIX
qycell.

3.2

Tema 2. Onepanuu Haj
KOMILUICKCHBIMHU YHCJIAMHU.




Paznoxenne MHOrowieHa Ha
MHOKHUTEJIM OCHOBHAsI T€OpeEMa
anreOpbl

Pa3zgen 4. Anajuruueckas
reoMeTpus

Tema 1. CucteMbl KOOpAUHAT.
4.1 | Pa3nuuHble TUIBI ypABHEHUN 6 2 0 0 0 4
MJIOCKOCTH

Tema 2. PaznuuHble TUIIBI ypaBHEHUN
4.2 | npsIMOM Ha IJIOCKOCTH U B 6 0 2 0 0 4
IIPOCTPAHCTBE

Tema 3. B3anmHoe pacnoyio;keHue
MPSIMBIX HA IJIOCKOCTH U B
pocTpaHcTBe. Briuncienue
paccTOsTHUN MEXAy JBYMsl TOUKaMH,
TOYKOU U mpsiMoii. BzanmHoe
PacIoJI0KEHUE TIOCKOCTEH.
Beluncnenue paccTosHUN MEXKIY
TOYKOH U INIOCKOCTBIO

4.3

Tema 4. Kpusbie BToporo nopsiaka ux
r€OMETPUYECKHE CBOWCTBA.
YpaBHeHUs dUTHIICA, TUTIEPOOJTIBI,
napa6oser O01iee ypaBHEHUE KPUBOH
BTOpOro nopsiaka. [Ipusenenue
KPHUBBIX BTOPOI'O MOPSIAKA K
KaHOHMYeCKOoMY BUy. [loBepxHOCTH
BTOPOTO MOPSAKA

4.4

Hroro | 108 16 32 0 0 60

3.3. Conep:kanue pa3iesioB IUCHUIINHBI

BBenenue

[Ipeamer, 3amaun u comepkaHue TUCHUTIIUHBL. OCHOBHBIC ATalbl PA3BUTUS AUCITUTUIHHBIL.
CrpykTypa Kypca, ero MecTo ¥ poJjib B TIOJITOTOBKE OakagaBpa, CBs3b C IPYTUMHU TUCITUTIITHHAMMU.

Pa3znen 1. DiieMeHTBI JJMHEHHOH aJare0pbl

Tema 1. MaTpuusl U onpeaeIuTe 4.

[Tonsite Matpuubl. Bunsl matpun. JeictBus Hag marpunamu. Onepanuuy HajJ MaTpULIAMU
U UX cBoiicTBa. OrmpenenuTenu, X CBOMCTBA U BbluucieHus. [loHsTus MuHopa u anredGpanyeckoro
JonoNHeHHusd. Pa3nokeHWe OmpenenuTeNs MO 3JIeMEHTaM CTPOKM WIN CTosOma. Beramcienue
OINIPEACIUTENCH PA3IIMYHOTO MOPSIKA.



OOparHas MaTpula U aJITOPUTM €€ BBIYMCIICHUS. DIIEMEHTapHble TPpeoOpa3oBaHusl MaTpPHULL.
[IpuBeneHre MaTpUIIbl K IMArOHAILHOMY MJIM TpalelrueBUAHOMY BUYy. MatpuuHas ¢opma 3anucu
CHCTEMBI JIMHEHHBIX anreOpanyeckux ypaBHeHUH. Panr MaTpuIsl.

Tema 2.Pemienue cuctem JHHeHHBIX ajiredpanyecKuX ypaBHeHMH.

CucteMbl MHEHHBIX anreOpaMyecKuX ypaBHEHMH, OCHOBHbIE MOHATHA. PerieHue cucrem
JUHENHHBIX ypaBHeHUH MetooM Kpamepa, MeTo oM oOpaTHoii MaTpuiibl, MeTooM ["aycca. Teopema
Kponekepa — Kanennu. Penenne npon3BosIbHBIX CUCTEM JIMHEWHBIX YpaBHEHHM MeToq0M [aycca.
Pemenne oTHOPOIHBIX CHUCTEM JIMHENHBIX ypaBHEeHUN. Kpurtepuii cyliecTBOBaHNsl HETPUBUAJIBHBIX
peLeHuin.

Pa3nes 2. DjieMeHTBI BeKTOPHOI ajredpbl

Tema 1. JluneitHple omepanuu HaJ BEKTOpaMH, MX CBOWCTBa. JIMHEHBIE KOMOWHAIIUU
BEKTOpPOB. JIMHelHass 3aBUCMMOCTh M HE3aBUCUMOCTb BEKTOPOB. ba3uc cucrembl BEKTOPOB.
EauHCTBEHHOCTH pa3ioKeHus BEeKTopa 1o 6asucy. OpToHOpMHUPOBAHHBIN Oa3ucC.

Tema 2. CkansipHoe, BEKTOPHOEC M CMEUIAHHOE MPOM3BEICHHS BEKTOPOB, MX CBOWCTBA. YCIIOBHS
OPTOTOHANBHOCTH, KOJUIMHEAPHOCTH, KOMILUIAHAPHOCTH BEKTOPOB. BBIYHCIIEHHE CKAISPHOTO,
BCKTOPHOI'O u CMCIIAHHOTI'O HpOH3Be,Z[€HI/Iﬁ BCKTOPOB, 3aJaHHbIX KOOpAuHaTaMu B
OPTOHOPMHPOBAHHOM Oasuce.

Tema 3. Jluneitnsle npoctpancTBa. lloHsATne 0a3uca mpocTpaHCTBAa TE€OMETPHUUYECKHX
BeKTOpoB. [IpeoOpazoBaHue MaTpHILbl JIMHEHHOTO oneparopa IpH mnepexoje oT Oaszuca K Oasucy.
CoOcTBeHHbIE 3HAYCHHS U COOCTBEHHBIE BEKTOPBI MATPHIIBI.

Pa3zgen 3. KoMmiekcHbIE YHCJIa H MHOTOYJICHBI

Ilonatne xomIuiekCHOro uwnciaa. PopMbl 3alUCH  KOMIUIEKCHBIX uHcenl. [ledcTBHsS Haf
KOMIUIEKCHBIMU unciaamu. @opmyna Myaspa. 3BiieueHne KOpHS N-0 IOJIOKUTEIBHON CTEIIEHU U3
KOMILJIEKCHOTO Yncia. Pa3nokenue MHOrouwieHa Ha MHOXHUTeTH. OCHOBHAs TeopeMa ajareOphl.

Pa3znen 4. AHanuTu4eckasi reoMeTpust

Cucremsbl kKoopanuHAT. JleKapTOBBI IPSAMOYTOJIBHBIE KOOPJIMHATHI HA IJIOCKOCTH U B IPOCTPAHCTBE.
[TonspHas cucrema KOOpAUHAT.

Tema 1. IIpsiMble ¥ IVIOCKOCTH

Pa3znnynble THIBI ypaBHEHUH INIOCKOCTH U YPaBHEHUH NPSAMOi (Ha INIOCKOCTH U B IPOCTPAHCTBE).
Brruncnenue paccTosHUN MEXTy IBYMsI TOUKaMH, TOYKOM U MPSAMOMN, TOUKOW U IJIOCKOCTBIO.
Brruucnenue paccTossHUs MEXKIY CKPELIUBAIOIIUMUCS IPSIMBIMH.

Brruncnenue yrioB Mexay ABYyMs IPSIMBIMH, IIPSIMOM U TUIOCKOCTBIO, IBYMsI INTOCKOCTSIMH.

Tema 2. KpuBble M IOBEPXHOCTH BTOPOI0 MOPSAIKA

KpuBsle BTOpOro mopsiaka, MX reOMETPUYECKHE CBOMCTBA M ypaBHeHHs. I[IpuBeneHne KpuBoil
BTOPOTO MOPSAAKA K KAHOHUYECKOMY BUY.

VYpaBHeHHE MOBEPXHOCTH BTOporo mnopsaka. KaHoHuueckue ypaBHEHHsI cCQepbl, 3JUIMIICOUAA,
KOHYyca, runep0oionia, napadoaouaa.

3.4. TemaTuka npakTHYECKUX 3aHATHI 0 JUCHUILVINHEe «JIuHeliHas anaredpa»

No 3ansaTus Tema 3angaTus
1 Pa3znes 1. DiieMeHTHI JIMHEHHOM aJaredpbl. MaTpulibl, 1eHCTBUS
HaJ MAaTPHUI[AMU.
2 OnpegenuTeny, UX CBOMCTBA M BhIYMCICHHE. MaTpruyHas 3alliCh




CHCTEMBI JINHEWHBIX YPABHECHUH.

OOpatHas MaTpHIIA M €€ BHIYUCIICHHE.

CucreMbl TUHENHBIX anreOpanyecKkux ypaBHEHUI, OCHOBHbIE
MIOHATHS U OTpeieieHus. Perenue cucTeM TMHEHHBIX YpaBHEHUI
MetosioM Kpamepa, MeTooM 00paTHOM MaTPHITLI

Pemenune cuctem nuHeHHBIX ypaBHEHHH MeTooM ['aycca. Panr
Marpuibl. Teopema Kponekepa — Kanemm.

Merton ['aycca B IpOM3BOJIBHBIX CUCTEMAX JTUHEUHBIX YPABHEHU.
OHOPOIHBIC CUCTEMBI JTMHEHHBIX YPaBHEHUH.

Pasgen 2. DuaemMeHTbI BeKTOPHOH aJjredpbl. Bekropsl.
JIunelinple omepanyu HaJ BEKTOpaMH, MX CBOWcCTBa. JIMHEHOE
IIPOCTPAHCTBO TI'€OMETPUYECKUX BEKTOpOB. IloHsATHE JIMHEWHOU
KOMOMHAIIUM BEKTOPOB. JIMHEHHO HE3aBUCHMbIE U JIMHEWHO
3aBUCHUMBIE CUCTEMBI BEKTOPOB.

[TonsaTne Oa3zuca NPOCTPAHCTBA TE€OMETPUUYECKHX BEKTOPOB.
Koopaunatsl BEKTOpaA. OpTOHOPMUPOBAHHBIH 6a3uc.
KonnuueapHoCTh,  OpPTOTOHAJIBHOCTH W KOMIUIAHAPHOCTh
BEKTOPOB.

CxansgpHO€ MPOMU3BEJAECHUE BEKTOPOB M €r0 CBOWCTBA. Y CJIOBHUE
OPTOTOHAJILHOCTU BEKTOPOB. BekTopHOe mnpousBeaeHUE ABYX
BEKTOPOB, €0 CBOMCTBA. Y CJIOBHE KOJJIMHEAPHOCTH BEKTOPOB

10

CMeliaHHOE NPOU3BENEHUE TPEX BEKTOPOB M €ro CBOMCTBA.
Beruucienne obvema napajuienenunesa U nupamujsl. Y clIoBHE
KOMIUIAHApPHOCTU  BEKTOpPOB.  BbluncieHue  CKaspHOTO,
BEKTOPHOI'0 M CMELIAHHOTO IPOU3BEICHUN BEKTOPOB, 33aJaHHbIX
KOOpJAMHATaMU B OPTOHOPMHMPOBAHHOM Oa3muce.

11

Jluneiinbie mpoctpaHcTBa. PasMepHOCTh W 0a3uc JIMHEWHOTO
IIPOCTPAHCTBA.

Matpuna mnepexoma ot ©6asuca k 0Oasucy. IlpeoOpazoBanue
KOOpJMHAT BEKTOpa TMpu uU3MeHeHuu Oaszuca. JluHeiHbIe
oTepaTopsl, ACUCTBUS ¢ TMHEHHBIMU orneparopamMu. CoOCTBEHHbIE
BEKTOPHI M COOCTBCHHBIC 3HAUCHHSI MATPHIIBI

12

Pa3znea 3.KommiekcHbIe YHMCJIAa M MHOIO4WIEeHbBI MHOXECTBO
KOMIUIEKCHBIX uncesl. Dopmbl 3amucH KOMIUIEKCHBIX YHCEIL.
JlelicTBUS ~ Haag ~ KOMIUIGKCHBIMH — 4ucCiIaMH.  Pa3imoxkeHue
MHOTO4YJICHAa Ha MHOXKUTEJIU, OCHOBHAsI TEOpeMa anreopbl

13

Pa3znen 4. AnanuTuveckasi reoMeTpust
CucrteMbl KoOpauHaT. Pa3mnyHble THITB ypaBHEHHUH TIOCKOCTH

14

Paznuynble TUNBI ypaBHEHUH TMPsMOW HA TUIOCKOCTH H B
MIPOCTPAHCTBE

15

BzaumMHOe pacnonokeHue IMpsAMBIX Ha IUIOCKOCTH W B
MPOCTPAHCTBE. BhIUncCIieHNE PacCTOSHUI MEKy IBYMSI TOUKAMHU,
TOYKOM M  IpsAMON.  BpluuciaeHue  pacCTOSHUA — MEXKAY
CKpEIIMBAIOIIUMHUCS  NPAMBIMU. B3anmMHOE  pacronoxkeHue
IUIOCKOCTEW. BplUMCIEHHME pacCTOAHUM MEXIy TOUYKOM U
IUIOCKOCTBIO

16

KpuBble BTOpOro mnopsiaika HMX TIE€OMETPUYECKHE CBOMCTBA.
YpaBHeHus1 dutHIca, Tunepoossl, napadboasr OO0mee ypaBHEHHE
KpUBOU BTOpOTO nopsiaka. [Ipusenenue KpuBoii BTOpOro nopsiaka
K KAHOHU4ECKOMY BUAy. II0OBEpXHOCTH BTOPOrO NOpsIKa
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4. Y4eOHO-MeTOAMYECKOE U MH(OPMALIMOHHOE O0ecleyeHue

4.1. Hopmarusubie 10KyMeHThI U 'OCToI

OI'OC 23.05.01 HazeMHbIe TpaHCIOPTHO-TEXHOJIOTHYECKUE CPEACTBA. Y TBEPXKAEH MPUKA30M
MunoOpnayku Poccun ot 11.08.2020 Ne 935.

AkageMudeckuid ydeOHBIM IIaH 1o HampaBieHuto moarotoBku: 23.05.01 Hazemubie
TPaHCIOPTHO-TEXHOJIOTHYECKHe cpenctBa. llpoduns: KommnbroTepHBIi WHXUHUPUHT B
aBToMoOmectpoernu. dopma oOydenust — ounast. 2026.

Vka3 Ilpesunenra Poccuiickoit ®enepaunn ot 01.12.2016 Ne 642 «Crparerun Hay4dHO-
TexHoJIornueckoro pa3sutusa Poccuiickoit denepanum.

[Ipuka3 MunucrtepctBa odbpazoBanus u Hayku Poccuiickoit ®enepaunn ot 23.08.2017 Ne 816
«O6  ytBepxkaenun  [lopsinka  mpUMEHEHUS  OpraHM3alsIMH,  OCYIIECTBISIOIIMMHU
00pa30BaTeNbHY0 ACSITEILHOCTD, JICKTPOHHOTO 00YUYEHHUS, TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH MPU peanu3aii 00pa3oBaTeIbHBIX MPOTPaAMM).

4.2. OcHoBHas JUTEpPaTYpa

. T'opmau, b. A. MaTtemaTuka u aHaluTHUYECKasi reoMeTpus | yueOHuK 11t By3oB / b. A. T'opnau.
— 2-e usn., crep. — Cankr-IletepOypr : Jlanp, 2022. — 300 c. — ISBN 978-5-507-44063-4.
— Tekcr : onexktpoHHbli // Jlawp : snekTpoHHO-OmOmuoteunas cucrema. — URL:
https://e.lanbook.com/book/208664.
. JluneitHple anrebpa W aHANMMTHYECKash TeoMeTpus : ydeOHO-meTomuueckoe mocoome / M. U.
CkBopuosa, 1. B. AuronoBa, A. I'. Patnos, E. B. ConomonoBa. — Mocksa : PTY MUPDA,
2022. — 135 c.— Tekcr : anexTpoHHbI // JlaHb : 37eKTpOoHHO-0MOMMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/240020.
TyranbaeB, A. A. Marematnka u aHanIuTA4YecKasi reomeTpus : yueOnuk / A. A. TyranbaeB. —
Mockga : ®JIMHTA, 2022. — 260 c. — ISBN 978-5-9765-5265-4. — TeKcCT : 37eKTpOHHBIN //
Jlans : anexTpoHHO-0MOMMOTEeyHast cucteMa. — URL: https://e.lanbook.com/book/333359.

4.3. lonmoJHUTeJbHAs JUTEpPaTypa

Mumnocues, B. b. Kypc MmareMaTuky 111 TEXHUYECKUX BBICIINX y4€OHBIX 3aBEJICHUH : yueOHOe
nocobue / B. b. Munocues, B. I'. 3yokos, B. A. JIsxoBckuit. — 2-¢ uza., ucnp. — CaHKT-
[lerepOypr : Jlanb, 2022 — Yacte | : Ananutudeckas reomerpus. [Ipeaenst u psaapl. PyHKIUN
Y TIpou3BOIHbIE. JInHeliHas u BekTopHas anreopa — 2022. — 544 c. — ISBN 978-5-8114-1558-
8. — Tekcr : anekTpoHHbd // JlaHb : 37MeKTpoHHO-OMONMOTEeuHass cucrema. — URL:
https://e.lanbook.com/book/211352.

Munocues, B. b. Kypc MareMaTuky 1711 TEXHUUECKUX BBICIINX yUEOHBIX 3aBEJICHUH : yueOHOE
nocobue / B. b. Munocrtes, B. A. JIsxosckuii, A. 1. MapTbiHeHKO. — 2-€ u3., ucnp. — CaHKT-
[lerepOypr : Jlanb, 2022 — Yactp 2 : OyHKUMU HECKONBbKUX MEepeMeHHBIX. MHTerpaibHoe
ucuuncnenue. Teopus onst — 2022, — 432 c¢. — ISBN 978-5-8114-1559 Tekcrt : 31eKTpOHHBIN
// Jlanb : anekTpoHHO-OnOMMoTeyHast cuctema. — URL: https://e.lanbook.com/book/211355.
Kpatkwuii Kypc BbIcIIel MaTEMaTHUKH [ DJIEKTPOHHBIN pecypc]: yuel. - DIeKTpoH. 1aH. - MockBa:
HamkoB u K, 2017. - 510 c. [Pexxum mocryma: URL: https://e.lanbook.com/book/93522. - 3arm.
C DKpaHa.] .

bexnemumes, J[.B. Pemenune 3amau U3 Kypca aHaIUTHYECKON T€OMETPUU U JIMHEHHOM anreOpbl
[DnexTpoHHbIH pecypc]: yued. mocobue - DneKTpoH. AaH. - MockBa: ®usmatiur, 2014. - 192 c.
[Pexxum moctyma: URL: https://e.lanbook.com/book/59632. - 3arm. ¢ skpana. ]
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4.4. DiieKTpOHHBbIE 00pa3oBaTe/ibHbIE PECYPChI
[IpoBeneHue 3aHATHII U aTTECTAIIMA BO3MOXKHO B JJUCTAHIIMOHHOM (popMaTe ¢ MPUMEHEHHUEM CH-

CTeMBbl JAHMCTaHIMOHHOTO oOyueHusi yHuBepcutrera (CIHO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenporr «MaremaTtukay SJIEKTPOHHBIX oOpaszoBarenbHBIX pecypcoB (DOP) mo Bcem paznenam
MIPOTPaMMBI:.

Hassaaue 0P
Jluneiinas u BekTopHas anredpa | https://online.mospolytech.ru/course/view.php?id=3368
AHaauTH4YeCcKask FTCOMETPUs https://online.mospolytech.ru/local/crw/course.php?id=2843

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

AHAJIUTHUYCCKAA rCOMCTPUA

Pa3zpaboranubie DOP BKIIOYAIOT TPEHUPOBOYHBIC U UTOTOBBIC TECTHI.
[Mopsimoxk mpoBeneHust pabOT B JAWCTAHIMOHHOM (opMaTe yCTAHABIMBACTCS OTICIBHBIMU
pactopsHKeHHUSIME POPEKTOPa MO y4eOHOM paboTe U/Uiu EHTPOM Y4eOHO-METOINIECKOM PabOTHI.

Kaxnpiii cTyneHT oOecriedeH HWHIWBUIYaTbHBIM HEOTPAHUYCHHBIM JOCTYIIOM K 3JICKTPOHHOM

OMOJIMOTEKE MOCKOBCKOI'O ITOJIUTEXA

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

WNHTepHeT-pecypchl  BKIIIOYAIOT y4eOHO-METOJUYECKHE MaTepHalibl B JJIEKTPOHHOM  BHJC,

npejcTaBiIeHHbIC Ha caiiTe mospolytech.ru B pazaene: «LleHTp MaTemMaTndeckoro oOpa3oBaHMs»

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

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

[Tose3nple yueOHO-METOAMYECKHE U MHPOPMAITMOHHBIE MaTePHAITBI MPEICTABIICHBI Ha calTax:
http://exponenta.ru, hitp://eqgworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepedens pecypcoB MHPOPMAITMOHHO-TEICKOMMYHUKAIIMOHHOW ceTH «HTepHeT» JUIsi OCBOCHHUS

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

4.5. JInueH3M0HHOE ¥ CBOOOHO pacnpocTpaHsieMoe MPorpaMMHoOe
o0ecreyenue

Ne[ HaumenoBanue | PazpaGorunk I1O0 JocTynHocTh Ccbuika Ha Equnblii peectp
(mpaBooOJaaares | (JIMUIEH3MOHHOE, | poccHiicKMX MporpamMm AJjsi
b) CcB00OHO 9BM u B/l (npu Haanuuu)
pacnpocTpaHsieM
oe)

1 | AstraLinuxCom |OOO Jlunensunonnoe https://reestr.digital.gov.ru/ree
monEdition "PYCBUTEX- str/305783/?sphrase_id=9540

ACTPA" 36
2 | MoitOduc 00O "HOBBIE Jlunen3snonnoe https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_1d=9433

TEXHOJIOI'M" 75
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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://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://exponenta.ru
http://www.i-exam.ru
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375

4.6. CoBpeMeHHbIe nIpodeccHOHAIbHBIE 0a3bl JAHHBIX 1 HHGPOPMAIIMOHHBbIE
CIIPaBOYHbIE CHCTEMbI

Ilepeyens pecypcoB cetn UHTepHET, 1OCTYNHBIX /ISl OCBOCHUS] THUCHHUIIINHBI:

HaumenoBanue Ccbliika Ha pecypc HoctynHocTh

HNudopMannoHHO-CIIPABOYHBIE CHCTEMbI

JocTtynHa B ceTn
https://stackoverflow.co

m/

StackOverflow Wutepuer 6e3

OTpaHUYCHU U

Undopmarmonnsie pecypesl Cetrt | http:// www.consultant.ru | JlocTymzo
Koncynbrantllinroc

[Toptan ®eaepanbHbIX
FoCy1apCTBEHHbIX http://www.fgosvo.ru. JlocTymHO
00pa30oBaTeNIbHBIX CTAaHIAPTOB
BbICILIET0 00pa30BaHUs

JIEKTPOHHO-0UOJIMOTEYHbIE€ CHCTEMBI

Jlann https://e.lanbook.com/ JlocTynHa B ceTu
WuTepHer 6e3
OTpaHUYCHUI

IPR Books https://www.iprbookshop | [locTynHa B cetn
v/ Wurepuer 6e3
OTpaHUYCHUHN

IpodeccnonanbHbie 6a3bl JAHHBIX

ba3za naHHBIX HAy4YHOH http://www.elibrary.ru JoctynHo
DIIEKTPOHHON OMOTHOTEKU

(eLIBRARY.RU)

WebofScienceCoreCollection — http://webofscience.com | locTymHO

noJIuTeMaTHIecKas peepaTuBHO-
oubnmorpaduaeckas u
HAYKOMETpHYECKast
(bubamomeTpuueckas) 0a3a TaHHBIX

5. MaTepl’IaJILHO-TeXHI/I‘leCKOQ o0ecmeueHue ANCIHHUIIINHBI

MaTepI/IaJ'II)HO — TeXHUYecKas Oaza YHUBCPCUTECTA obecrieynBaeT IMPOBEACHNE BCCX BHUIOB
3aH$ITI/II>'I, npeayCMOTPCHHBIX y‘-Ie6HBIM IJIaHOM, U COOTBCTCTBYCT ﬂeﬁCTByIOIHI/IM CaHUTAPHBIM H
MIPOTHUBOIIOXKAPHBIM IIpaBUJIaM U HOpMaM.

13


http://www.consultant.ru
http://www.elibrary.ru
http://webofscience.com

Kadenpa «MaremaTtuka» He pacronaraet COOCTBEHHBIM ayIUTOPHBIM (DOHJIOM U UCTIOIb3YET
y4eOHbIe ayTUTOPUH U3 001Iero GoH1a yHUBEPCUTETA.
ITpu HeoOX0AUMOCTH AJIS IPOBEICHHUS] MHTEPAKTUBHBIX MPAKTUUECKUX 3aHATUN HCITIONIb3YIOTCS
KOMIIBIOTEPHBIE KJIACCHI YHUBEPCUTETA.

6. MeToan4yeckue peKOMeHIAlNH

6.1. MeToauuyeckue peKOMEHAANUM ISl PENoaaBaTe/Isd
10 OpraHu3anuu 00y4eHus

[Ipexxne Bcero, ciemyeT oOpaTUTh BHMMAaHHUE CTYJEHTOB Ha TO, YTO MPAKTHUYECKH BECh
U3y4aeMbIii IMH MaTepuall He TpeOyeT KaKOH-IM0O CIEIUaIbHON (JIOTIOTHATEIBLHOM) TIOTOTOBKH
U BIIOJIHE MOXET OBbITh YCIIEUTHO U3YYEH, €CIIU CTYIEHTHI OyAyT MOCeaTh 3aHATHS, CBOEBPEMEHHO
BBITIOJIHATH JIOMAITHUE 3aJaHusl W TOJIb30BAaThCA (IMPU HEOOXOJIMMOCTH) CHCTEMOM ILIAHOBBIX
KOHCYJIbTAIlMil B TE€YEHUE KaXKI0ro cemecTpa. Boienmme B Kypc MaTeMaTHUKU pa3zAelibl SBISIIOTCA
KJIACCUYECKUMU, B TO K€ BpPEMsI OHHM IMPAKTUYECKH OPUECHTHPOBAHBI, TAK KaK MMEIT LIHPOKOE
pacnpocTpaHEHUE Jisl PELEHUs PAa3HOTO poja 3ajady BHYTPU CAMOM MAaTEMAaTHWKH U MPUKIAJIHBIX
3aga4. MIX OCBOCHME MOMOXKET CTYJEHTaM JIOTMYECKH BEPHO, apryMEHTHUPOBAHO U SICHO CTPOMUTH
YCTHYIO M MHUCBMEHHYIO pedb, YCIIEHIHO MPUMEHSATh HAKOIJICHHBbIE 3HAHUS B MPO(eCcCHOHATBHOM
JEATEIIbHOCTH.

HeoOxomumo ¢ camMoro Havana 3aHSATHH pPEKOMEHIOBAaTh CTYJIEHTaM OCHOBHYIO H
JIOTIOJTHUTEIBHYIO JIUTEPATypPy, @ B KOHIIE CEMECTpa JaTh CIIMCOK BOMPOCOB ISl MOJATOTOBKH K
3K3aMEHY.

Ha nmepBoM 3aHATHY TIO JUCHHUILTHHE CIIEAYeT 00s3aTeIbHO MPOUH()OPMHUPOBATH CTYICHTOB
0 BHJIEe ¥ (pOopME MPOMEKYTOUHOM aTTECTALUU MO TUCIUIUIMHE, CPOKAX €€ MIPOBEICHHUS, YCIOBUAX
JIOITyCKA K MMPOMEXKYTOUYHOM aTTECTALNH, IPUMEHIEMBIX BUAAX MPOMEKYTOYHOTO KOHTPOJIA.

N3noxeHnne TEOPETUYECKOrO0 Marepuana JOJKHO COINPOBOXKAATHCS WILIIOCTPATUBHBIMU
npuMepamMu, TIIATEIILHO OTOOpPaHHBIMU TPEMOAaBATENIeM TaK, YTOOBI TEXHUYECKHE TPYIHOCTH U
BBIKJIAJIKU TMPU PELICHUU 33aJa4d HE OTBJIECKAJIM OT TJABHOIO: OCMBICIEHUS HJIEU MU CYTH
npuMeHsieMbIX MeToJ0B. CreayeT BcerJa yKa3blBaTh HPUMEPHl MPAKTUYECKOTO MPUMEHEHUS
PacCMOTPEHHBIX Ha 3aHATUAX YpaBHEHUH U HopmyI.

[IpakTudeckune 3aHATHS JOJDKHBI OBITH OPraHW30BaHBI IMPEMOAaBaTelIeM TaKUM 00pa3om,
YTOOBl  OCTaBAJIOCH BpeMsl Ha TMEPUOJUYECKOE BBIOJHEHHWE CTyJIEHTaMH HeOOJbIIOH
CaMOCTOSITEIILHOM pa0bOThI B ayAUTOPUH IS TPOBEPKU YCBOCHUS U3JI0)KEHHOTO MaTepHalia.

[IpenogaBaTenb, BeAyLIUil NpPAKTUYECKUE 3aHATHUS, JOJDKEH COIVIACOBBIBATH Y4eOHO-
TEMATUYECKH IJIaH 3aHATHH C JICKTOPOM, UCTIOJB30BaTh AUHYIO CUCTEMY 0003HAUYCHU.

[IpenogaBatento cineayeT JOOMBATHCS CUCTEMATUYECKOM HEMpEepbIBHOI pabOThI CTYJEHTOB
B TEUYCHHE CEMECTpa, HEOOXOJIUMO BBISBISTh CHIIBHBIX CTYJIEHTOB M MPHUBJICKATh UX K HAYYHOU
paboTe, K y4acTHIO B pa3HOTO pojia OJIMMITHAZaX U KOHKYpCax.

CryaeHT A0KEH OLyIIaTh 3aMHTEPECOBAHHOCTh MIPENO1aBaATENs B IOCTUKEHUU KOHEYHOTO
pe3ynbTara: B mpuoOpeTeHnH 00y4JaroMMUCs MPOYHbIX 3HAaHUH, YMEHUH U BIa/IeHUs] HAKOTJIEHHOM
uHpOpMaIuel 1S perieHus 3a/1a4 B MpodeCCUOHATBHON ACSITETLHOCTH.

6.1.1. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Bo3MoxHO TIpoBelleHHME 3aHATHI M aTTeCTallMid B JAMCTAHIIMOHHOM (opMaTe C MpPUMEHEHHEM
CUCTeMBI JUCTaHIIMOHHOTO oO0yueHus yHuBepcutera (CJJO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadeapoi «MaremaTrKka» dJIEKTPOHHBIX 00pa3oBaTebHBIX pecypcoB (DOP) (cm. m.4.4).

[Mopsimox mpoBeneHws pabOT B AWCTAHIIMOHHOM (OpMaTe YCTAaHABIMBACTCS OTACIHHBIMH
pacropsHKEHUSIMU TIPOPEKTOpa M0 YIeOHOH paboTe W/Wii IEHTPOM Y4eOHO-METOAMYECKON paOOTHI.

6.2. MeToauueckue YKazaHus 1Jist oﬁyqamumxca m0o 0OCBOCHHIO
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AUCHHUIITTHHBI
Pa3nes: 3j1eMeHTBI JIMHETHON a1redpsbl

MaTtpuupl u onpeaenutean. lIpexe Bcero, CTyIeHT HOJDKEH MOHITh, YTO MaTpPHUIlA — 3TO
Tabnuna yucen (mpuyeM 3Ta TabJIuIa MOXKET HMETh OIMHAKOBOE YHCIIO CTPOK U CTOJIOLIOB, @ MOKET
OBITh U IPSIMOYTOJILHOM ), @ ONPEACITUTENb- ATO YUCIIO, 3aIMCHIBAEMOE B BUIE KBAJPAaTHON TaOIUIIH,
TO €CTh ONPEICIUTENH CYIIECTBYIOT TOJIBKO y KBaJPaTHBIX MATPHIL.

Canenyet oOpatuth 0co00€ BHUMAaHHE HA ONEPALNI0 YMHOKEHHUS NIPSIMOYTOJIbHBIX MaTpULl U
HOHATH, KaKMM IIOJIy4aeTCsl MOPSIOK MaTpHIbl — HpowusBereHus. OCOOEHHOCTh MAaTpHI] TaKXke

COCTOMT B TOM, YTO NPOM3BEICHHE MATPHI[ He mepecTaHoBouno, To ecth 4B' BA Cnenyer
00s13aTeNIbHO yOCIUTHCS B 3TOM, PEILINB COOTBETCTBYIOIINE 3a1a4H.

BaxubeiM siBiiseTcss monsiTue oOpaTHOW MmaTpuilbl. Hamo 3HATh yclioBHE CYIIECTBOBAHUS
0o0paTHOW MaTpHIBI U aNrOpUTM ee moctpoeHus. [locie ee BbIUMCIECHHUS IenecOo00pa3HO JenaTh

IPOBEPKY MPAaBUIBHOCTU PELIEHUS, BBINOJIHUB OMNEPALUI0 YMHOKEHUS A'A=E (mommkHa
MOJIyYUThCS €AMHUYHAS MaTPHIIA)

[Ipn u3yueHum omnpenenauTenei Hajl0 YETKO YCBOUTH IOHATHUS MHUHOpA, areOpanvyecKkoro
JIOTIOJTHEHUS, 3HAaTh MHOTOYHCICHHbIC CBOWCTBa ompenenurend. [lis OCBOGHUS TEXHUKHU
BBIUMCJICHUS OIpeneauTeNell 1enecoo0pa3Ho, BHIOpAaB IMPOU3BOJBHBIM OMpPENEIUTENb BBIIIE
TPETHETO MOPAIKA, PACKPHITH €r0 PA3IUYHBIMU CLIOCOOAMU, TPUMEHSS PAa3JIOKEHHUE U 10 CTPOKaM U
o cronbmam. OOpaTuTe BHUMaHUE, KaKue CTPOKHU (CTOJNOLBI) MPEeArnouTUTEeIbHEEe BbIOUpaTh JIs
PaCKpBITHS OIPEAETUTENS, YTOOB! YIIPOCTUTH €ro BeiurciaeHne. Oco0eHHO Y3 PEeKTUBHO BEIYUCIICHHUE
OTIpEICNIUTENS C MOMOIIBIO0 AJIEMEHTApPHBIX MpeoOpa3oBaHUM, MPUBOIALIMX €r0 K TPEYTOJbHOMY
BUJTY.

[Ipu n3yyeHun pemeHnii CuCTeM JIMHEWHBIX anreOpandeckux ypaBHenui (CJIAY) obparure
BHUMaHUE, MPEXKJE BCEro, Ha MOHATHE PEIECHHUs] CUCTEMbI U YCJIOBHUS CYIIECTBOBAHMS PELICHUN B
3aBHCUMOCTH OT COOTHOIICHHUSI MKy PAHTOM MaTPHIIbI, PAHTOM PaCIIMPEHHOW MaTPHUIIBI CHCTEMBI
U YMCJIOM HEW3BECTHBIX M ypaBHeHHH. OOpaTuTe BHUMaHHME Ha YCIIOBHs NMpPUMEHEHHUs (Gopmyi
Kpamepa u wmetoma oOpatHoit MaTpuubl. BHuMarenbHO pa3depuTe MNpUMEpPHl peIIeHUS
NPOM3BOJIBHBIX CHUCTEM JIMHEHHBIX airedpanyecKkux ypaBHeHMH MeronoMm [aycca (BBeneHue
0a3UCHBIX U CBOOOHBIX MEPEMEHHBIX ).

Pa3nes: JieMeHThI BEKTOPHOM aaredpsnl

[Ipu u3y4eHnn DaHHOW TeMBbI OOpaTHTE BHUMAaHHE Ha JIMHEHHBIC OTEpaIiy HaJl BEKTOPAMH,
Ha TIOHATHS JIMHEHHOIN He3aBUCHUMOCTHU U JIMHEHHOW 3aBHCHMOCTH BEKTOPOB, Ha (PyHAaMEHTAJIbHOE
NMOHATHE 0a3nuca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO 0Oa3nca), Ha Pa3IOKECHUE
BEKTOpa 1o 0asucy.

3HaTh OmpeJieleHUe, TeOMETPUUYECKUE CBOICTBA CKAJISIPHOTO, BEKTOPHOTO M CMELIAHHOIO
IPOM3BEACHUS BEKTOPOB, (POPMYJIbI ISl UX BBIYMCICHUS B BEKTOPHOM M B KOOPAMHATHOM (opMme.
OO0s3aTenbHO  3HaThb W YMETh IPOBEPSTH YCIOBUS OPTOrOHAIBHOCTH, KOJUIMHEAPHOCTH U
KOMILJIAHAPHOCTH BEKTOPOB.

Pa3nesi: KOMIJIEKCHBbIE YMCJ1a 1 MHOTO4JIEHbI

B »stOoM pazgene, mnpexiae Bcero, Haxo IOHATH, YTO KOMIUIEKCHOE 4YHCIIO SIBUJIOCH
pacmiupeHueM TOHITHS JEHCTBUTEIBHBIX YHCEN, 3HATh OIpENeJeHHe W TPH (OPMBI 3aMUCH
KOMIIJIEKCHOTO yuciaa (anreOpanyeckyro, TPUTOHOMETPUYECKYI0 U  IOKa3aTelbHYI0),
F€OMETPUUECKYI0 MHTEPIPETAMI0 KOMIUIEKCHOTO YMCiIa M B3aMMHO-OJHO3HAYHOE COOTBETCTBHE
MEXy MHOXXECTBOM KOMIUIEKCHBIX YHCEJ U MHOXXECTBOM TOUYEK KOMIUIEKCHON TIIOCKOCTH. 3HATh
dbopmyny Ditnepa. KoMIuiekcHbIe unciia MOXKHO U300pakaTh C TOMOIIBIO BEKTOPOB HAa KOMILIEKCHOM
iockocTy. [ToaToMy onepanuu ciokeHus U BHIYUTaHUS KOMIUIEKCHBIX YHCEI MOTYT OBITh CBEJICHBI
K OTIepaIUsIM CIIOKEHHSI U BEIYUTAHUSI COOTBETCTBYIOIINX BEKTOPOB.

Hano 3Hath W yMeThb BBINOJNHATH ONEPAllMM YMHOXKEHHUS, [€JICHUs, BO3BEICHUS B
HOJIOKUTENbHYIO CTENEHb KOMILJIEKCHBIX YHCEN, 3allMCaHHBIX B TPUTOHOMETpUYeckoi ¢dopme,
U3BJIEUEHMSI KOPHS N-OM CTENEeHN U3 KOMIUIEKCHOTO YHCIIa.
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Crnenyer oOpaTuTh BHMMaHHE Ha TO, YTO MHOKECTBO KOMIUICKCHBIX YHCEN SBIISETCS
3aMKHYTBIM, TO €CTh Jit00as anreOpanyeckasi onepanusi HaJl KOMIUIEKCHBIMU YHCJIAMHU HE BBIBOAUT
3a mpezienbl 001aCTH KOMIUIEKCHBIX YHCEll.

Hano 3HaTh pasnuyHbie BUIBI PA3JI0KEHUS] MHOTOYWIEHAa HA MHOXKHUTEIHU ISl CIIy4aeB, KOraa
cpeau KOpHEeHl MHOrowieHa MOTYT ObITh KpaTHbIE, KOMIUIEKCHBIE KOPHH. ODTH CBEAEHUS OyIyT
WCIIOJIb30BaThCS, HAIPUMED, B UHTETPATIbHOM UCUYUCIEHUH IIPU BBIYMCIIEHUU HHTETPAJIOB OT APOOHO-
palMoHaNbHBIX (YHKIMH, IPU PELICHUU JTUHEHHBIX OJTHOPOIHBIX AU depeHInanbHbIX ypaBHEHUH
N-To MOPsJIKa C HOCTOSTHHBIMU KO3 UITUEHTAMH.

Pa3nes: AHaIMTHYeECKasi TeOMeTpHust

[Ipy u3ydyeHMH aHATUTUYECKOW TE€OMETPUH CIENyeT, MpEeXJe BCEero, MOHATh, UYTO €€ 3ajadei
SBIISICTCS. U3yUYEHUE M€OMETPUUECKUX OOBEKTOB MPU MOMOIIY AaHATUTUYECKUX METOJIOB alreOphsl U
MaTeMaTHYeCKOro aHajln3a. B OCHOBE Takoro mnojaxoja JEXKHUT METOJ KOOpJIMHAT, BIIEPBBIC
cucreMaTHyecku npuMeHeHHblid P. Jlekaprom. OCHOBHbIE MOHSATHS T'€OMETpPHM (TOYKa, MpsMas,
IJIOCKOCTh) SIBJISIFOTCSL HEONpPEAENsEMbIMH, U JUISI MX ONUCAHMS MPUMEHSETCS aKCHOMaTHYECKHM
METO/I, TO3BOJISIFOIINNA YCTAHOBUTH B3aMMHO OJJHO3HAYHOE COOTBETCTBUE MEXKAY MHOXKECTBOM TOUEK
OpsIMON M MHOXKECTBOM JI€HCTBUTENBHBIX YHUCET U, TAKUM 00pa30oM, BBECTH CUCTEMY KOOPAHHAT.
Hano getko ycBouTh pasnuuHble (GOpMbI ypaBHEHHH MPSIMON M IJIOCKOCTH YMETh MEPEXOAUTH OT
0J1HOM (hopMBI K 1pyroif. CielyeT OCMBICIUTD U YCIIEIIHO IPUMEHSTh PELLIEHUS KJIIACCUYECKUX 3a7a4
AHAIUTUYECKOU F€OMETPUH O B3aUMHOM PACIOJI0XKEHUH NPSAMBIX U IIJIOCKOCTEN, YMETh ONPEACIATh
YTJIbl U PACCTOSIHUSI MEXAY Pa3IMYHBIMU F€OMETPUYECKUMHU O0BEKTaMHU.

OTMeTuM B 3aKJIIOYEHHE, YTO YCIEIIHOE M3Y4YeHHE AMCLUUIUIMHBI « JIuHeilHas anreOpay,
npuobpeTeHrue HEOOXOAUMBIX KOMIIETEHIMM, YMEHMH M HaBBIKOB BIIAJIEHUS MaTeMaTUYECKUM
anmaparoM TpeOyeT OT CTYAEHTOB OOJIBIION CaMOCTOATENIbHONW paboThl. OOpaTUTe BHUMAHHE, YTO
KOJIMYECTBO YaCOB, OTBOJUMBIX Ha CAMOCTOSITENIbHYIO pabOTy B COOTBETCTBUU C YUEOHBIM IJIAHOM,
0o0JIblIIe YUCIIa YACOB, OTBOJMMBIX Ha BCE BU/Ibl Ay JUTOPHBIX 3aHATHH.

7. ®OoH/J OLICHOYHBIX CPEACTB
7.1.  MeToabl KOHTPOJISI M OLICHUBAHUSA Pe3YJIbTATOB 00y4YeHUSs

Jlis KOHTpOJIs yCHEeBAaeMOCTH W KadecTBa OCBOCHMS JUCIUIUIMHBI HACTOSIIEH MporpamMMmoit
MPEAYCMOTPEHBI CIAEAYIOIINE BUABI KOHTPOJIS:

— KOHTPOJIb TEKYIEH yCTIEeBAEMOCTH (TEKYIIIHA KOHTPOJIb);

— MPOMEKYTOYHAs aTTecTalus (9K3aMeH).
HaumenoBanue
Bun xouTpons
KOHTPOJIS Kpatkas xapakrepucTrka KOHTPOIIsS
Ne /m PE3yNIbTaTOB
pe3yJbTaToB PE3yJIbTaTOB O0YUYECHUS
o0ydeHus
oOydeHust
OO6yuarommiics B TEUEHHUE cemecTpa
PacuetHo- CaMOCTOSITEJIbHO BBINIOJIHSAET psAJ PacyeTHO-
1 rpaduydeckas Texymunii rpapuueckux pador mo Tteme pazaena. [lpu
pabota MPOBEpKE MpernojaBaTellb OLIEHUBAET KaYeCTBO
o(opMIIeHHs, TPABUJILHOCTh PACUETOB.
Pemenue KOHTPOJIbHOU paboThl
OCYIIECTBIISIETCS. HA TIOCJIETHEM  3aHATUU
nzydaemoro paszaena. KouTpompHas pabota
KonTponbsHas . M pasit P P
2 46014 Texymuii BBITIONTHSETCS WHAWBUIYAIbHO KaXKIBIM
p ctyneHtoM. Ilpu mpoBepke mpemnogaBaTenb
OIICHWBACT TPABWIBHOCTh  IPOU3BEICHHBIX
pacyeTos.
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3 Tect Texymmit

TectupoBaHue NPOBOAUTCA HA IOCIEIHEM
3aHATUU H3ydaeMoOM Tembl. TectupoBaHue
OCYyILECTBIIsIETCS,  JIMOO  MpU  TMOMOIIU
KOMIIBIOTEPHON CHUCTEMBI TECTHUPOBAHUSA, OO
C UCIIOJIb30BAaHUEM BBIJJAaHHBIX TECT-3aJaHUI Ha
OymMa)kHOM HocuTese. B pamkax TecTupoBaHus
IIPOBEPSETCS 3HAHUE TEOPETUUECKOM Oa3bl.

4 OK3aMeH IIpomexyTouHbIit

[TpomexxyTouHasi arrecTanus oOydaromuxcs B
¢dopme 3K3aMeHa NMPOBOAUTCS IO pe3ybTaTaM
BBIIIOJTHEHUSI BCEX BUJOB Yy4eOHOW paboThl,
MPEyCMOTPEHHBIX Y4eOHBIM TIAHOM TIO JTaHHOU
JUCLMIUIMHE, TpPU  OTOM  YYHUTBHIBAIOTCSH
pe3yJIbTaThl TEKYIIErO0 KOHTPOJISA YCIEBAEMOCTH
B TeueHHe cemectpa. OleHKa CTENeHU
JOCTIDKEHHUSI  O0YyYarolMMUCS — TUIAHUPYEMBbIX
pe3yabTaToB  OOyueHMs 1O  JUCLMILUIMHE
IIPOBOAMTCS IPENOAABATEIIEM, BEAY UM 3aHATUS
[0 JHCUUIUIMHE METOJIOM 3KCHEPTHOM OLEHKH.
[Io wroram mnpOMEXYTOYHOM aTTeCTaluu IO
JUCLIMIUIMHE BBICTABIISIETCS OLICHKA «OTIMYHOM,

«XOopouo»,

«YyAOBJICTBOPUTECIIBHO»
CHEYOOBJICTBOPHUTCIBLHO).

nin

7.2. lllkana U KPUTEPUH OLICHNBAHUS Pe3yJIbTATOB 00y4eHHs

[loka3aTenem oLlEHUMBaHMS KOMIIETEHIMH Ha pPA3IMYHBIX 3Tanmax HMX (HOpMUpOBaHMS SBISETCA
JOCTHKEHHE 00yJarolUMHUCS IJIaHUPYEMbIX PE3yJIbTaTOB 00yUeHUs 1O JUCHUILTUHE (MOAYIIIO).

Kpurtepuu oneHuBaHus
IToxka3arenn
HeynoBieTrBopuTebHO | YI0BJIE€TBOPUTEILHO Xopomo OT1iu4HO
3HATH: OO0yuarommmiicst OO0yuarommiicst O6yuarommii | OOyvaronu
JIEMOHCTPHUPYET MOJTHOE | JIEMOHCTPUPYET cst Hicst
TCOPCTUHCCKUC | oreyreTBHE M HETIOJIHOE JIEMOHCTPHPY | JIEMOHCTDPH
OCHOBBL HEJI0CTATOYHOE COOTBETCTBHE eT YaCTUYHOE | pyeT
JTHHCHHOU COOTBETCTBHE CJIe/IyIONIMX 3HAHUH: | COOTBETCTBH | TOJHOE
amredpel 1 | ¢renviommx 3HAHM: e COOTBETCTB
aAHAJTUTHYCCKOM TEOPETHUCCKHE ceyiommx | ue
T€OMETPHH, TEOPETHYCCKHE OCHOBEI | OCHOBBI JIMHCIHHOM SHARI: CIteTyIo
KOMIUIEKCHBIE | JTHHEHHOMI anrei6p1,1 u anreOpbl 1 5 X SHAHMIA:
qucia. aHAJIUTUYECKOM aHAJIUTUYECKOM TEOPETUYECK
TC€OMETPHH, TC€OMETPHH, 1€ OCHOBBI TEOpETHYIEC
KOMIIIEKCHBIE YHCIIA. KOMIUIEKCHBIE YHCIIA. | JIMHEHHOM KH€E OCHOBEI
anreOpsl U JIMHEHOMN
aQHAJTUTUYECK | anreOphl U
oi aHAJIUTHYEC
reOMETPUH, KOU
KOMIUIEKCHBI | TEOMETPHH,
¢ Ymncra. KOMILIEKCH
bIC YHUCIIA.
Homyckarore
a1 CB000gHO
HE3HAYUTENb | OIIEpUPYET
HBIE OITMOKH, | TPHOOPETEH
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HETOYHOCTH, | HBIMH
3aTpyIHEHUS | 3HAHHSIMH.
npu
aHAJIUTUYECK
170'¢
oTepausx.

yMeTb: OOyuarommiics He ymeer | OOyuaromuiics OOyuatommii | OGyuarouu
WM B HEJIOCTATOYHOM JIEMOHCTPUPYET cst cst
PeIIATD 3AIAN | creneny yMeerT: HETOJIHOE JIEMOHCTPHPY | J€MOHCTPH
1 yNpaXKHCHNA COOTBETCTBHE €T YaCTUYHOE | pyeT
HCTIOJIB3Y A pCIIaTh 3a/1a1 1 CJIEIyIOIUX YMEHHIl: | COOTBETCTBH | HOJHOE
OCHOBHbIE YOPaKHEHUS UCTIONb3YSI e COOTBETCTR
METO/IBI, OCHOBHBIE METOJIbI, pemiaTh 3a1a4u u CleyIomuX | ue
W3YYCHHEIC B M3Y4CHHBIC B Kypce YOpaKHEHUS yMeHHii: CIIe Ty o
Kypce JTUHEHHON anr¢i6pe u UCIIOJIb3Ysl OCHOBHBIE X YMEHHii:
JTUHEHNHON aHAJIUTUYECKOM METO/Ibl, U3YYEHHBIE B | peliaTh
ainredpe u reOMETPUH; Kypce JIMHEMHOU 3a7a4u U pelarthb
aQHAJIMTUYECKOW | OTIEpUPOBATH C anredpe u VOpKHEHUS | 33/1a4U
TeOMETPUH; KOMIUIEKCHBIMU aHAJIUTUYECKOM UCTIONB3YS YOpaXHEHH
OIEPUPOBATH C | YHUCITAMHU. TCOMETPHH; OCHOBHBIC s
KOMIUTCKCHBIMU OTIePUPOBATH C METO/IbI, UCTIONB3YS
YHCIIaMHU. KOMIUTIEKCHBIMU W3YYCHHBIE B | OCHOBHBIE
YHCIIaMHU. Kypce METO/IBI,
Jonyckarorcst JIMHEWHON W3Y4YEHHBIE
3HAUYUTEIbHbIE anredpe u B Kypce
OILITUOKY, POSIBIISIETCS | aHATTUTHUYECK | JIMHEHHOM
HEJ0CTaTOYHOCTh oi anredpe u
YMEHHH, 1O PATY TCOMETPHH; AHATUTHYEC
IIOKa3aTeleu, ONEpUPOBATH | KOU
o0yyaromuics C TEOMETPHH,
UCIIBITHIBAET KOMIUIEKCHBI | OIIepUpOBAT
3HAYUTCIILHBIC MU YHCIIaMHU. | b C
3aTpyIHEHUS TPU Ymenus KOMIUTIEKCH
OTIepUPOBAHUU OCBOEHBI, HO | BIMHU
YMEHUSIMU TPU UX JOMYCKAIOTCS | YUCIIAMHU.
MIepeHOCe Ha HOBBIE He3HauuTenb | CBoOOAHO
CUTYaI1H. HBIC OIIUOKHU, | OTIEpUPYET
HETOYHOCTH, | MPHOOpeTeH
3aTPyJHEHUS | HBIMH
pH YMECHUSIMH,
AQHAIUTUYECK | MIPUMCHSICT
ux UX B
oreparusx, CUTYaLIUAX
nepeHoce MTOBBIIICHH
YMEHHUH Ha on
HOBBIE, CJI0’KHOCTH.
HECTaH/IapTH
bIC
CUTYaIl1H.
BJIAJIeTh: OObyuaromuiics He | OOyuarouuiics B Obyuatomumii | OGyuarouu
BJIAJEET 1581051 B | HEAOCTATOYHOMN Cs YaCTUYHO | McA B
HaBbIKaMH HEJIOCTATOYHON CTEIEHHU | CTEICHH BJIaIeeT: BJIAJICET: MOJTHOM
HPUMCHCHHA BJIAJICeT oObeme
TUHEHHON HaBBIKAMU HaBbIKAMU BIIANICCT
anreOpsl U HaBbIKAMU MPUMEHEHUS | MPUMEHEHUS MPUMEHEHHUS
AHAJTMTUYCCKON | THHEHHOU anreOphl U JIMHEWHOM anreOphl M | THHEHHOMN HaBbIKAMH
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T€OMETPUHU K AHATTUTHYECKOMN AHATUTUICCKOM areOpsI 1 MIPUMCHECHU
€CTECTBEHHOHA | TEOMETPHUH K T€OMETPUH K AQHAJIMTUYECK | S TUHEUHOU
YYHBIM €CTECTBEHHOHAYYHBIM €CTECTBEHHOHAYYHBIM | O anredpel U
(pusmueckum u | (u3nUecKUM H (pusmueckum u TCOMETPUU K | aHAIUTHYEC
TEXHUUYECKUM) | TEXHUYECKHM) 33JladaM. | TEXHUUYECKUM) €CTECTBEHHO | KOM
3aagam. 3aagam. HAYYHBIM TEOMETPHH
OObyyarommiics (pusmueckum | K
UCIBITHIBACT u €CTECTBEHH
3HAYUTEIIbHBIC TEXHUYECKUM | OHAYYHBIM
3aTpyAHEHUS TIPU ) 3agauam. (pusmveckun
MPUMEHEHUU HaBBIKOB M U
B HOBBIX CHTyalusax. | [1ABBIKH TEXHUYECKH
OCBOGHBIL, HO | 1y 5a nagany,
JOMYCKAIOTCS | (Cpo6o1HO
HESHAYUTEND | oy epger
HBIE OIINOKH, MOJTYYEHHbI
HETOYHOCTH, | o HaREIKH B
3aTPYAHCHAS | cprvarpax
Tpn TOBBILIECHH
AHAIINTHYECK | ot
ux CJI0KHOCTH.
oreparusx,
nepeHoce
YMEHHUH Ha
HOBBIE,
HECTaH/IapTH
bIC
CUTYaIUH.
HIkana oneHUBAHUSA TEKYIIEr0 KOHTPOJIS.
HanmenoBanue KOHTpoOIs I
KaJjia OLICHUBaHU Ornucanue

pe3yIbTaTOB OOYUECHHUS

Pacuetno-rpaduueckas pabora

OTtnnuno - Pabota caana B
CPOK, pacyeTHasi u
rpaduyeckas 4actu
BBITIOJIHEHBI BEPHO, JTNOO
AMEIOTCS HEIOYETEI, HE
BJIMAIOIIYE HA KOHSUHBIN
pe3yibTar.

Xopouio - pacyeTHas 4acTh
BBHITIOJTHEHA BEPHO, B
rpauIecKoil 4acTh ecTh
3aMeYaHUs

Y 10BJIETBOPUTEINIBHO - B
pacyeTHOM YacTH €CTh
3aMe4yaHusi, METOJ
BBITIOJTHEHUS TpaduuecKont
4acTH BbIOpaH BEPHBIN

HeynoBieTBopuTensHO - B
pacueTHO U rpaduUecKoi
4acTsAX €CTh rpyOble

MIEPBOM 3aHSITUU
COOTBETCTBYIOLIETO pa3aena
MUCHUILIINHGBI U CAAETCS IO
OKOHYAHUH U3Yy4YECHUS
COOTBETCTBYIOIIETO pa3jena
qucuumnHel. PI'P 1oipKHBL
OBITh BBIIIOJIHEHEI 1
0(OpMJIIEHBI B COOTBETCTBHH C
TpeOOBaHUSIMU METOIUICCKUX
yKa3aHui Kadeapsl.

3amanne Ha PI'P BeigaeTcs Ha
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3aMCUYaHuA.

KonTponbHas pabota

Ot1mnyHo - PabGoTta BEICOKOTO

Ka4yecTBa, YPOBEHb
BBITIOJIHEHUA OTBECYACT BCEM
TpeOOBaHUAM, TEOPETHUECKOE
coJiepKaHue Kypca OCBOCHO
MTOJTHOCTHI0, 0€3 MpoOeIoB,

HE00XO0MMbIE TPAKTHUECKUE
HaBBIKH PaOOTHI C OCBOCHHBIM
MaTepuaioM c(hOPMHUPOBAHBI,
BCE MPEeTyCMOTPEHHbIE
porpamMMoi 00y4eHHs
y4eOHbIe 3a/1aHMsI BHITIOJTHEHBI,
MO0 HEKOTOPBIE U3
BBITIOJTHEHHBIX 3a/1aHUN
coJiepKaT He3HAUUTEIbHbIE
OIHUOKH

Xopouio - YpoBeHb
BBITIOJTHEHUS pabOThI OTBEYACT
OOJIBIIMHCTBY OCHOBHBIX
TpeOOBaHHH, TEOPETUIECKOE
coziep)KaHue Kypca OCBOSHO
YaCTUYHO, HO MTPOOETIBHI He
HOCSIT CYLIECTBEHHOT'O
XapakTepa, He0OX0IUMBbIC
NPaKTHYECKHE HABBIKK PabOThI
C OCBOCHHBIM MaTepHaJIOM B
OCHOBHOM C()OPMHUPOBAHHI,
HEKOTOPBIC BUJIBI 33/IaHHUI
BBITTOJTHEHBI C OITUOKaAMHU.

Y 10BIETBOPUTEIBHO -
Teopernueckoe conepxaHue
Kypca OCBOEHO YaCTUYHO,
HE0OXOUMBbIE TPAKTHUECKHE
HaBbIKU pabOTHI HE
c(hOpMHUPOBAHBI, OOJLITUHCTBO
MpeAyCMOTPEHHBIX
MPOrpaMMoOi 3aIaHUI HE
BBITIOJIHEHO; TIPU
JOTIOJIHUTEBHON
CaMOCTOSITENbHOM paboTe Hall
MaTepuaioM Kypca BO3MOKHO
MTOBBIIICHHE KaYeCTBA
BBITIOJTHEHUSI Y4eOHBIX
3aJaHuH.

HeynosneTBopHuTenbHO -
Teoperndeckoe coepkaHue
Kypca He OCBOEHO,
HE00XOIMMBIE IPAKTUIECKHE
HABBIKU paOOTHI HE
c(hopMUPOBAHHI,
MIPEyCMOTPEHHBIC
pOTrpaMMOH 3aJaHHs HE

3amura TeMbI BKIIOYAET
pellIeHKeE 3a/1a4 B ayJUTOPUU B
TE€UEHHE OJTHOM IMapbl U
MPOXOJIUT MOCIIE U3YUECHUS
COOTBETCTBYIOIIETO

pazzaena. buneresl coCTOAT U3
BOIIPOCOB, MO3BOJISIOIINX
OLIEHUTH C(HOPMUPOBAHHOCTD
KoMmereHui. Ha oTBeThI
oTrBoautcs 1,5 gaca.
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BBITTOJIHCHBI

TectupoBaHue 110 NPONIECHHON
TEME

Tect conepxut 20 3a7aHU,
IIpaBWJIbHBIN OTBET Ha 1
3aJJaHie COOTBETCTBYET 1
6amty. Bpems TectupoBaHus -
30 munyT. CTyneHry
MPEIOCTABIISAETCS JIBE TIOMBITKA
IUIs1 IPOXO’KICHUS TeCTa.
MaxkcuMmanbHast OlleHKa 3a TECT
- 20 6amnos. TecT cuutaercs
YCIICUTHO TPOHCHHBIM, €CIIN
CTyZeHT Jan He meHee 60%
MPaBUIILHBIX OTBETOB (HaOpas
He MeHee 12 6asuioB).

TectupoBanue
OCYIIECTBIISETCS, TMO0 pH
MTOMOUIY KOMITBIOTEPHOM
CHCTEMBI TECTUPOBAHUs, T100
C UCIIOJIb30BaHUEM BBIJJAHHBIX
TECT-3a/1aHUi Ha OyMaKHOM
Hocutene. Bpems
tectupoBanusa 30 MuH. 3aTeM
OCYIIECTBIISIETCS IPOBEPKA
TeCTa 3K3aMEHATOPOM U
BBICTABJISIETCA OLICHKA
COIVIACHO METOAMKHU
BBICTABJICHUS OIICHKHU.

HIkana oneHMBaHUSI MPOMEKYTOYHON ATTECTANMM: IK3AMEH.

IIxama oneHUBaHUA

Onucanue

OTIIMYHO

BrimonHens! Bce BUAbI y4eOHOU paboThI, MPEyCMOTPEHHBIE YUeOHbBIM
w1aHoM. CTyAEHT JOEMOHCTPUPYET COOTBETCTBHE 3HAHWH, YMEHHH,
HAaBBIKOB TIPUBEJCHHBIM B TaOJHMIAX IIOKAa3aTelsM, OIEpUpPYyeT
MpUOOPETEHHBIMU 3HAHUSMH, YMEHHUSIMHU, HAaBBIKAMHU, TPUMEHSET UX B
CUTYyallUsAX TOBBIIIEHHON CIIO)KHOCTH, HE WCIBITHIBAET 3aTpPyIHEHHMA
NpU aHAIUTHYECKHUX OIEpalsIX, MEpeHOCe 3HAHWH M yMEHHH Ha
HOBBIE, HECTaHAAPTHBIC CUTYALHH.

Xopowo

BrinmonHeHs! Bce BUIbI Y4eOHOM paOOThI, MPeayCMOTPEHHBIE YUeOHBIM
maHoM. CTyJIEHT JNeMOHCTPUPYET YaCTMYHOE COOTBETCTBHUE 3HAHHM,
YMEHHIA, HABBIKOB MTPUBEICHHBIM B TAOIUIIAX MOKA3ATEIISIM, ONIEPHPYET
MPUOOPETEHHBIMH 3HAHUSMHU, YMEHHUSIMH, HABBIKAMH, IPUMEHSET UX B
CUTyallMsiX TIOBBIIIEHHON CIOXHOCTU. Ilpu sToM MOryT OBITH
JOTYIIEHbl He3HAYUTENIbHBIE OTNOKHA, HETOUHOCTH, 3aTPYyAHEHUS MPU
AQHAJTMTUYECKUX OIepalusix, NepeHoce 3HaHUM M YMEHHIl Ha HOBBIE,
HECTaHJIaPTHBIE CUTYaIUU.

YV 10BIIETBOPUTEIIHHO

BrimonHeHs! Bce BUAbI y4eOHOU paboThI, MPEyCMOTPEHHBIE YUeOHBIM
mw1aHoM. CTyAE€HT IEMOHCTPUPYET HEINOJIHOE COOTBETCTBHE 3HAHUIA,
YMEHUH, HaBbIKOB TPUBEAECHHBIM B TaOMuIAX IOKa3aTelsM,
JIOTIyCKAlOTCA 3HAUUTENIbHbIE OIIMOKH, MPOSBISETCS OTCYTCTBHE
3HaHUH, yMEHUH, HaBBIKOB 110 PsiAy OKAa3aTeseH, CTyIeHT UCIIBITHIBACT
3HAQUUTEIIBHBIE 3aTPYJHEHUs IIPU OINEPUPOBAHUM 3HAHUAMU W
YMEHMSMM IIPU UX NIEPEHOCE HA HOBBIE CUTYALINN.

HeynosnerBopurensHo

He BoimomHeH oauH win  Oonee BHIOB  y4eOHOW  paboThl,
MPEYCMOTPSHHBIX  Y4eOHBIM TUTaHOM. CTYyJIEHT JEMOHCTPHPYET
MOJIHOE OTCYTCTBHE WJIM HEJOCTATOYHOE COOTBETCTBHE 3HAHUM,
YMEHHI, HABBIKOB TPUBEJCHHBIM B TaOMUIaX MOKa3aTessM,
JOTTYCKAIOTCS 3HAYUTEIbHBIC OINUOKH, TIPOSBIISETCS OTCYTCTBHE
3HaHUM, YMEHMI, HABBIKOB IO PsIy MOKAa3aTelIel, CTYACHT HE MOKET
OTIEpUPOBATh 3HAHUSMU W YMEHUSMH TPH HX TIEPEHOCE HAa HOBBIC
CUTYallUH.
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7.3.01eH04HbIE CpeacTBa

7.3.1 Texkymmii KOHTPOJIb
Komnnexkm 3a0anuii ona evtnonnenus pacuemuo-epaguueckux paoom (PI'P)

PrP Nol, uacms 1

-1 1 0 2 0 2
A=|1 3 2 B=0 -3 3
4 0 -3 1 1 -1
3ananue Nel. JlaHbl MaTpUIIbI u

. 2 T
BBIHOJ'IHI/ITI) JOCUCTBUS. A" +8B .

2 2
3aganne No2. [TpogomKuTh JaHHOE MATPUYHOE PABEHCTBO (24+3B)" —44" -64B =l

Y IIPOBEPUTH €TI0 Il MaTpULl A U B 13 epBOro 3aAaHusl.

3azanue Ne3. Beluuciuth onpeaenuTenb IByMs clioco0aMu: pas3iokKeHUEM I10 IEPBOil CTPOKe U
Pa3NoXKEHUEM MO TIEPBOMY CTOJIOILY.

—_—— D
—
|
p—

3azanue Ne4. J{nst naHHOM MaTpHLbl HATH 00paTHY!0 MaTpully. CaenaTs IpOBEPKY.

1 0 2
1 1 0
-1 2 3

3aganue NoS. PemuTh MaTpU4HOE ypaBHEHUE AXB=C (naiitu X). Cenatb MpoBepKy.

B I O =

3aznanue Ne6. Haiitu panr MaTpuisl.

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

20

PI'P Nol, 3a0anus no pewienuto cucmem JUHEHHbIX aA12e0pauiecKux ypasHenuil

3aganue Nel. Pemmuth cuctemy metogom Kpamepa. Caenatb npoBepKy.

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



3aganne No2. Peruth cucremy u3 Nel meroioM 0OpaTHOW MaTpHIIbI.
3aznanue Ne3. Pemnts cucremy u3 Nel metonom [Maycca.

3aganne No4. PemuTh HEOTHOPOIHYIO cucTeMy MeToioM ['aycca. Halitu obiiee pemienue u
YacTHOE pELICHHUE.

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

3aganne NoS. PemuTh 0THOpOHYIO cucTeMy meTosioM ['aycca. Halitu oOmiee pemenue u @CP.

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

PrP Nol, uacmp 2

Baganue Nel. Tlokasats, uto Bektopsl > "> P oBpasyror 6asuc B IPOCTPAHCTBE M Pa3ioKUTh
m=(1,-1,2),n=(2,0,3), p=(-2,-11),a =(5,-4,13).

BekTOp ¢ 10 3TOMY Oa3UCy:

— n — 7
3aganne Ne2. Jlaubl BekTopsl 7 u . BBIACHUTH — KOJUTHHEAPHBI JI BEKTOPHI 4 1 b

m=(28,-8,8),71=(-21,6,-6), a=2m+n,b =21—m.

3ayjanue Ne3. Haittu |n_1| = 6\5,
A ABC Hai /B
. Haiitn

A .
n|=2,(m,n)=135", @ =6n—-m.

|a|
, €CIIN

A(1;-1;2),B(3;3;2),C(7;1;2).

3ananue Ne4. Jlan , €CITH

Bamanue No5. Tlpu kakux 'x' BekTopsl @ n b NEePIEeHIUKYISPHBI?

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

3amanue Ne6. HaiiTy momas napajienorpamMma, IoCTPOSHHOTO Ha BekTopax ¢ u b

VAN
ﬁ\:3,(m,ﬁ):%.

3|

=12,

3ananue No7. Haiitu momans Tpeyronbauka ABC, ecniu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

a,b,c
3ayanue Ne8. JlaHbl BEeKTOpbl °  ° . BBIAICHUTH — KOMIUTAHApHBI JIM BEKTOPHI. ECiin BEKTOpHI HE
. ab,c
KOMILIaHAPHBI, TO HAUTH 00BEM Napajuleenunesia, IOCTPOEHHOIO Ha BEKTopax — ° °
OTIPENIeNIUTh — KaKyl0 TPOWKY OHU 00pa3yroT.

a(1;-1;5),b(2;4;-2),¢(3;051)

u

3aganne No9. Jlns nuHEHOTO onepaTopa A 3a1aHbl 00pa3bl 0a3UCHBIX AJIEMEHTOB

Ae , Ae,, Ae e.,e,, e .
1277722 773 3anmcath MaTpuIly oneparopa A B 6asuce !’ 2’ 73 u HaliTH 00Opa3
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snmeMeHTa X .

Ae =7e +3e,-2e, Ae,=¢ —¢,+4e, Ae,=2¢ +2e,+3¢e

-
S

Xx=2¢ -4e,+e,

3aganne Nel(0. Haiiti coOcTBEeHHBIE 3HAUCHHS U COOCTBEHHBIE BEKTOPHI JINHEHHOTO onepaTopa,
-4 1

A= 5

3aJaHHOTO B HEKOTOPOM Oazuce MaTpuLei

PrP o 1, uacms 3

[ g [
3ananue Nel. Tlpsamas ! mpoxomut uepes Touky 4 mapamnensso Bextopy 9 . ITpsimas 2
TIPOXOJIUT Yepe3 Touky B mepnenmukymsapHo Bextopy 7 . HaiiTi TouKy nepeceueHns npsaMbIX 1

A4(3;5),4(1;3), B(0;5), n(=3;4).

YToJ MEXKAYy HUMHU, €CIN

/ [ .
3amanne Ne2. Jlana npsimas ! [Ipsmas 2 mpoxoxuT yepes Touku 4 u B . Haiftu paccrosmue ot

[ [ .1
TOUYKH [IEPECEUEHUS IPSMBIX ! U 2 70 OpsIMON 3.

/- x=-8t-3
Py =3t+4, A(4:;0),B(7;3), [,:9x—12y+2=0.

. M o
3amanue Ne3. Haiitu paccTosHue OT TOUKH 0 j10 mockoctn & | mpoxosmieii uepes Touky 4

NEPHEHANKYISIPHO BEKTOPY n , €CIId M, 0;1;7), A@2;-1;4), ﬁ(6; 22;-3).

3ananue Nod4. Haittu yroa Mexmy MmiI0CKOCTbIO & M IIOCKOCTBIO B , IpOXOAsIIEN Yepe3 TOUKHU
A, B uC oo @ Sx+y+4z-28=0, A(5;2;5),B3;7;0),C(—4;-3;-1).
3azanue NoS. 3anucarh KAHOHUYECKUE YPaBHEHMSI IPSAMOM, 3aJaHHON OOLIMMU YpaBHEHUSIMHU.

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

3ananue No6. Haiitu TOUKy nepecedeHus npsamoit ! v nockoctn @ u YIroJI MEXAY HUMHU.

X2y _zol iy -3z-12-0.
3 4 -2

l:

3ananue Ne7. [lpsamas 4 IIPOXOUT uepe3 Touku A u B. [lpsamas £ IIPOXOJMUT Yepe3 TOUKy M

o [ 1
MNEPNCHAUKYIIAPHO IIJIOCKOCTHU Q | Haiitu YToJ MEKAY MPAMbIMHA 'M 2 ¥ BBIICHMTB — JIEKAT JIU
OHM B OJTHOM IJIIOCKOCTH HIIH CKpCIIUBAIOTCA.

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

Bayanue Ne8. Jlnst nammHoit kpupoii 49 25 yKa3arh (POKYChI, IKCLHEHTPUCHUTET,
TUpeKTpUckl. IIocTpouTh KpuBYIO, H300pa3uTh (GOKYCHI, TUPEKTPHUCHI.
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2 2 —
3ananue Ne9. [IpuBecT ypaBHEHHE KpUBOI 9x"—25y" —18x+200y -616=0
KaHOHHYECKOMY BHJy U IOCTPOHUTH KPUBYIO.

Ilpumeput 6apuanmos KOHMpPoOILHBIX padom

Bapmuanr.

1. Haiiti 3Ha4eHUs1 MaTPUYHOIO MHOTOYJIEHA F(4)

f(x)=-x+2x" —x+3,4= o
X)=—x xx,—32

-8 2 -6 -3 -13

2. HaliTu paHr MaTpuiibl MPUBEAECHUEM K CTYIIEHYaTOMY BHUILY =313 5 U

I 2 1

3 -5 3
3. BBIUMCTUTH ONpeAeTUTENb IPUBEICHUEM K CTYIICHUaTOMY BUIY [
4. Haiitu matpuily, oopaTHyto 1aHHOH (a). Pemuts Mmatpuunoe ypaBHeHue (0)

1 2 1
3 -5 3 1 —2] (—2 3 5]
MX =
(a) 2 7 -1 ©) [—3 4 3 -1 0

5. Pemuth cuctemy ypaBHeHUH. YKa3aTh O00Iee M OJJHO YaCTHOE pelieHue (a).

Pemmuth cucteMy ¢ TOMOIIBIO 0OpaTHOM MaTpuIlsl U 1o hopmytam Kpamepa (0)

4x,+9x, —=5x; —8x, =5 X +2x,+x,=5
3x,+7x,—2x; —4x, =4 3x,—5x, +3x; =7
(@) 2x, +5x, +x;+3x, =3 ©) 2x,+7x, —x; =13
Bapuant
1. Pacriucars pasnoskenue Bektopa ¥ 1o ektopam 2247
x:{S,—12,1} p:{l,—3,0} q:{l,—l,l} r:{O,—1,2}
2. Kosuneapusl 1 Bektopsl P u 97
a:{zsoal} b:{_293a1} $=22+21V; 2:32_23

2

A A,A,A
3. JlaHa nupamuja ¢ BepIIMHAMY B TOUKaxX ~ 177273774,
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A4(=2,48) 4,(4,-1,2) A(-8,7,10) 4,(-3,4,-2)

Haiitu:

a) yroJjl Mexay peopamu 4,4, , 4,4,

0) 00BeM mHpaMuUIbI

. A A, A,
B) JJIMHY BBICOTHI, OIIYLIICHHON Ha rpaHb

. A A, 4,
I') HAalTH JUIMHY MEAMaHbI, IPOBEICHHYIO U3 BEPLIUHBI ‘1 K peOpy 2

(A} w

4. BBIYHCIUTH IUIOMIAb IAPAILIEIOrpaMMa, IIOCTPOCHHOro Ha BekTopax 4 u 0 @ — yron mexmy
4\ w

Bextopamu P u 4

AN (A7) _z
a=2p+q _b=p-3q p[=2 la|=2 Ty
Bapuanrt

. M (M MM, )
1. Haiftu paccTtosiHue OT TOUKU ~ © J10 IUIOCKOCTH

M,(-9;10;2) M,(0;7;-4) M,(48-1) M,(-213)

x+y+z-2=0

. —-y-3z+6=
2. BeinucaTh KAHOHUYECKOE YPAaBHEHUE MPSAMOA: {x y=3z+6=0

x=2 y-3 z+1
B 4 Xx+y+2z-9=0

3. HaiiTi TouKy mepeceueHus npsMoii U TIOCKOCTH: | 1

P

I CHMMCTPHYHYIO TOYKE P OTHOCHUTCIIBHO pr[MOfI ZZ

4. Haiitu TOYKY P(O;_1;3) "
x=1 'y z

I -1 1

5. Hammmcats ypaBHeHHe mtockocTn @ mpoxosmieit yepe3 TOUKy M, TIepIeHIUKYIAPHO
npsioii (MiMz), Mo(3:2:0) M, (41:5) M, (2-1:4)

6. HaiiTi kocunyc yria Mexay miockoctssmu &1 u %2

o,:3x—y+3=0 a,:x-2y+5z-10=0
Bapuanm 3a0anuit mecma

-8 2 -6 -3 -13

1.1. HaiiTu paHr MaTpuisl IPUBEICHUEM K CTYIIEHUYaTOMY BUIY =3B s U
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(1 —2J _[—2 3 5]
1.2. Pemnts MaTpu4HOE ypaBHeHHe \ 0 4 3 -10
X +2x,+x;,=5
3x, =5x, +3x; =7
2x,+7x, —x; =13
1.3. Pemmuts cuctemy no ¢popmynam Kpamepa 2~ X

2.1. Haricats pasioxenue Bektopa X 1o sekropam 2247 ¥~ 15-12,1) ,P= 1.-3,0} ,

(A}

g={1-11} r={0,-1,2}

b

0w (A}

2.2. Beruucnute mioniaip napajuienorpaMmma, oCTpOEHHOTo Ha BekTopax ¢ u ba_ YIrOJI MEXIY
7\ w

sextopamu P u 4

v ¥ T
a=2p+q b=p-3q p|=2 |q|=2 "
2.3. Jlana nupaMuia ¢ BEpUIMHAMU B TOUYKaX 4 A2A3A4. 4(6,1,3) R 4,(6,-2,-3) , 4,(2,2,0) ,
A4 (_5515 0)

. A A,4
Haiiti nnuHy MeanaHbl, MPOBEICHHYIO U3 BEPIIMHBI 1 K peOpy 3

x-2 y-3 z+1

3.1. Haliti TOYKy nepeceueHus mpsAMOM U IIIOCKOCTH: | I 4 g Xy+22-9=0

2. P(0;-13)

3.2. Haiitu TOuKy R CUMMETPUYHYIO TouKe £ OTHOCHTENBHO mpsIMOi
X Y

x-l_y_z
1 -1 1

. M
3.3. Hartmcath ypaBHEHUE IIIOCKOCTH & mpoxosimeit uepes TouKy — ° W MEepHeHIUKYIISTPHO

apcn (), 0 (5:20) 3419 5k

2 2 —
4.1. JTana xpuBas BToporo mopsygka X 4V ~12x+169+16 =0 T]67vuyry, kanonnueckoe ypasHeHne

KPHUBOH M TOCTPOUTH €€.
’ ’ ’
€ .6, ,6;

€,6,,

4 2. COCTaBI/ITB MaTpHIly mepexona ot 6a31z1ca % Kk Oasucy , €CIn
A,

—Ze[ +e2+e3, e —el e2 +e3, e —eI +2e2+e3

7.3.2 IIpoMeKyTOYHAA aTTeCTALMS

Bonpocui k sxzameny (1 cemecmp ounoii popmut 00yuenus)

ManI/ILIBI, THUIIBI MATpPHUII.

Onepanuu ¢ MaTpuliaMu, UX CBOWCTBA.

YMHOXEHUE IPSIMOYTOJIBHBIX MATPHIL.

27



MarpuuHnasi popma 3aruc CUCTEMbI TMHEWHBIX aNreOpandecKkux ypaBHEHHIA.

OHpeI[eJ'II/ITeJ'II/I U UX CBOMCTBA.

IlonsTue OMIPCACIIUTCIIA. MI/IHOPBI u anre6panqecxﬂe JOIIOJIHCHUA.

CuCTeMBI IMHEWHBIX alNTreOpanvecKux ypaBHECHHUH, OCHOBHBIC TOHITUS U
OTpeIeIICHusI.

IIpaBuno Kpamepa pemiennsi cucteM JIMHEMHBIX YPAaBHEHUM.

OO6parHast MmaTpuIa u €€ BEIYUCICHHE. Y CIIOBHE CYIIECTBOBAHUS 00paTHON
MaTpUIbL.

Pemenne cuctem TUHEHHBIX anreOpandecKux ypaBHEHUI METOIOM 0OpaTHOM
MaTpPHULBL.

Meron IMaycca pemieHus cuCTeM JIMHEMHBIX YPAaBHEHUU.

Pemenune IIPOU3BOJIBHBIX CUCTEM JIMHEMHBIX ypaBHeHI/Iﬁ METOJ0OM Faycca.

Paunr marpunsl. Teopema Kponekepa — Kanemnu.

OnHOpOAHBIE CUCTEMBI JIMHEWHBIX YpaBHEeHM. KpuTepuii cyecTBOBaHUs
HETPUBUAIBHBIX PEIICHUI.

ITonsATHE BEKTOpA U JIMHENHBIEC OIIEpaliy HaJ BEKTOPAMH, CBOMCTBA OIEpaLlUN.

JluneitHast KOMOUHAIIHSI BEKTOPOB.

JIuneiiHasg HE3aBUCUMOCTD U JIMHEHHAS 3aBUCUMOCTb T€OMETPUYECKUX BEKTOPOB.
Kpurepuii nuHeitHONM 3aBUCHMOCTH.

[Tonstue 6a3zuca. Koopaunarsl BekTopa.

OpTtoHOpMUpOBaHHBIHM 0azuc. PaznokeHue BekTopa 1o BeKTopam Oasuca.

YnopsaoueHHas TpoKa BEKTOPOB.

CkansipHO€e, BEKTOPHOE ¥ CMEIIaHHOE TIPOU3BEICHUE BEKTOPOB B
OpPTOHOPMHUPOBAHHOM Oa3uce.

YcaoBus OpPTOrOHaJIbHOCTH, KOJINIMHCAPHOCTHU U KOMIIJIAHAPHOCTU BEKTOPOB.

JInneliHbple NPOCTPAHCTBA.

Martpuua nepexoja ot 6a3uca k 6asucy.

CoOcTBEHHBIE BEKTOPBI U COOCTBEHHBIC 3HAUCHUSI MATPHIIBI.

Cucremsl KoopauHaT. [lekapToBbI IPSMOYTOJIbHBIE KOOPAUHATHI Ha INIOCKOCTH U B
IIPOCTPAHCTBE.

[TonspHast cuctema KOOpIUHAT.

PaznuuHbIe TUIIBI ypaBHEHUH IIJIOCKOCTH M IPSIMOM.

Brruncnenue paccTosHUM MEXKy IBYMsI TOUKaMH, TOYKOM U MPSMOM, TOUKOU U
IJIOCKOCTBIO.

Brruucnenue pacCTosAHUA MCKAY CKPCUIUBAOIIUMUCS ITPAMBIMHU.

OIIK-1
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Brluucnenue yrioB Mexay ABYMs IPSIMBIMU, IIPSIMOM U IUIOCKOCTBIO, IBYMsI
IIJIOCKOCTSIMU.

KpuBble BTOPOro nopsijika ux reoMeTpu4eCcKrue CBOMCTBA U yPABHEHUSI.
IIpuBeneHre KpUBOM BTOPOrO MOPSAIKA K KAHOHUYECKOMY BULY.

Kanonuueckue YpaBHCHMUS 3JUIAIICA, rnnep6om;1, Hapa6OJILI.

YPaBHeHI/Ie IMOBCPXHOCTHU BTOPOI'O IMOpAAKA.

KanoHnunueckue ypaBHeHHs1 chepbl, IUTUICOH/A, KOHYCOB, THIIEPOOIOH/IOB,
napaboIou/I0B.

TunoBbie BApHAHTHI ONJIETOB
1o AucuUIUInHe «JInHeiinas aaredpay»

MHWHHCTEPCTBO HAVKH U BBICLIIET'O OBPA3OBAHIS POCCUNCKOI ®EJEPALIMN
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUPEXXJIEHUE BBICILIETO OFPA3OBAHU S
«MOCKOBCKHU MOJUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKHWI HOJUTEX)

Hucuunnuna «JIuaeitHas anre6pay
Kypc 1, cemectp 1 _
9K3AMEHAIIMOHHbBIN BUJIET

1. Onpenenureny U UX CBOKCTBA.
| -1 2
A= 1) P70
2. Pemnte matpuuHoe ypaBHenue XB =4 ecnu :
X +2x, =1
o 2x;—=3x, =12
3. Peumuts cucremy MeTo10M 00OpaTHOI MAaTPUIIBI .

a=(-5908), b=(-3,1-2), ¢=(-810,-10)

4. JlaHbl BEKTOPBI . IlpoBepuTh — KOMIUTaHAPHBI JIH

onu. Eciu Her, HaiiTi 06beM Napasienenurea, HOCTPOEHHOro Ha BekTopax 4-0-¢-

S. Haiitn yron mexny BeKTOpaMu a=01-2-2) y b=Q2.01)

YT1BepxkaeHo Ha 3acemannu kadenpsl MarematukB» «31» 03 2026 r., mpoTokos Ne 7
3aB. xadeapoi O.M. bapanosa / /

MHHHCTEPCTBO HAVKH U BBICLLIET'O OBPA3OBAHIS POCCUMCKON ®EJEPALINN
®EJIEPAJILHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPABOBATEJILHOE
YUPEXXJIEHUE BBICILIEI'O OBPA3SOBAHUS
«MOCKOBCKHWH NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWI HOJIUTEX)

HucuuruinHa — «JIuneitHas anredpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUWIET

1. Jluneitnas koMOuHanws BekTopoB. basuc. KoopnuHaTe! BekTopa.
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1 2 -1
A4=|3 1 0

T
2. Brruncnuts onpenenurens matpuisl =4 | ecnm 0 11

4x) —2x, +3x3 =12,
X +5x,=3x3 =1,
2x; +3x, —2x3 =3.

3. Pemnre cucremy ypaBHeHuil metoiom I'aycca

4. Iokasate, uro sexroppr "= (=L2) — 7=@203)  p=2-LD ogpasyior Gasuc B
IIPOCTPAHCTBE.

5. Jlano oGmee ypasrenue npamoit =¥ +3Y~3=0 Hanucars: ypasnenue npsimoii ¢ yriosbiv

K03(ppuLIeHTOM; ypaBHEHHUE MPSIMOM B OTPE3Kax; HOPMAJIbHOE ypaBHEHHUE MPSIMOH.

YTBepxkaeHo Ha 3acemannu kadenpsl «Matematukay « 31» 03 2026 r., mpotokon Ne 7

3aB. kadenpoit O.M. bapanona / /

Jlyig mpoBesieHus MPOMEXYTOUHOTO KOHTPOJI 3HAHMM CTYJEHTOB B AMCTAaHLUMOHHOM (hopMare B
pa3paboTaHHbIX Kadeapoi «MaTemMaTukay OHIAH-KypcaX UMEIOTCSI UTOTOBBIE TECTHI.
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