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1. TlepeueHb NIAHHUPYEMBIX P€3y/ILTATOB 00yUeHHs M0 AUCIUIIMHE, COOTHECEHHBIX C IVIAHUPYeMbIMHU pPe3y/IbTaTaMH 0CBOEHUSA
o0pa3oBaTe/IbHOH MPOrpaMMbI

B pesynbrare ocBoeHHst 06pa3oBaTeIbHOM ITPOrpaMMbl 00yUarOLUICS A0/DKeH OB/lafieTh CeAYIOIMMU pe3y/bTaTaMi 00y4YeHu s 10 AYCLIUIUINHE:

JTarbl Pe3ynbrarhl 00yueHust ®dopmupyemasi KomrieTeHLus (C [Ipumeuanue
OCBOEHHUS yKa3aHueM Kofia)
1-1#i oTan 3Harh: MOHATHE BEKTOPA U aarebpanyeckue oneparjyy ¢ BeKTOPaMH; CBOMCTBa OITK-1 — criocoOHOCTBIO TIPUMEHSITh
anreOpanvecKUX orepawyii C BeKTopaMu; 0a3ucChl Ha MPsSIMOM, Ha TVIOCKOCTH U B 0a30BbIe 3HAHUSA MaTeMaTUUeCKUX U
3HAHUS MPOCTPAHCTBe; MOHATHE CKaIsIPHOI0, BEKTOPHOT'0, CMELLIaHHOTO NTPOU3BeleHNs U eCTeCTBeHHOHAayYHbIX JIUCLIUILIVH,

MX CBOMCTBA, CIIOCOOBI BEIUMC/IEHHSI 3TUX ITPOU3BeeHUI B KOCOYTOJIbHOM U
OPTOHOPMHPOBAHHOM 0a3ucax; pa3IM4YHbIe BU/bI YPaBHEHUH MPSIMBIX U
TIOCKOCTel; KAHOHUUEeCKHUe YpaBHeHHs 3/UTUIICOB, rurepbos u mapabor,
ypaBHeHUs1 KacaTe/IbHbIX K HUM, PacIojioKeHUe UX (POKyCOB U AUPEKTPUC,
(hopMysBI 1711 BEIUMC/IEHWS] MX 9KCLIEHTPUCUTETA; YPaBHEHHs TIOBEPXHOCTeH
BTOPOTO MOPsiJiKa B IIPOCTPAHCTBe B 00beMe, He0OX0ANMOM B MPO(heCCHOHATBHON
JlesITe/IbHOCTH.

JWCLIUIIAH 00111erpodheCCUOHATBHOTO
1[MK/1a B 00beMe HeoOXOAUMOM B
npoheCCUOHAIBHOM JIeATe/TbHOCTH
OCHOBHBIX 3aKOHOB COOTBETCTBYOIIUX
HayK, pa3paboTaHHBIX B HUX
TOJXOJJ0B, METO/IOB U Pe3y/IbTaToB
MaTeMaTHYeCcKOro aHa/|3a v
MO/Ie/THPOBAHKS, TEOPETUYECKOTO
9KCIEPUMEHTA/TbHOTO UCC/IeJOBAHMSI.

3Harh: eCcTeCTBeHHOHAYUHYH CYLI[HOCTh TIOHSATUM BeKTopa Oa3uca,
CKaJIIPHOTO, BEKTOPHOT'O, CMEILIaHHOTO MPOW3BeIeHNH, MPSIMbBIX U
TIJIOCKOCTeH; 3/ITUIICOB, rurepbost u napabosi, moBepxXHOCTel BTOPOTO
MOpsiIKa B TIPOCTPAHCTBe C I1eJTbI0 MO/Ie/TMPOBAHUS B MTOC/IeAYIOIIEM
CBOMCTB HAaHOMaTepHaa0B U HAHOCUCTEM HeopraHW4YeCcKoW ¥ OpraHhYeCcKou
TIPUPO/IBI.

OTIIK-3 — criocoOHOCTBIO TIPUMEHSATh
OCHOBBI METOZIOB UCCJIe/I0BaAHUS,
aHasM3a, AUarHoCTUKU U

MO/Ie TMPOBaHUST CBOMCTB
HaHOMaTepHuasioB U HAaHOCUCTEM
HeOpraHW4yeCcKol U OpraHnuyeCcKon
TIPUPO/bL, B TBEPAOM, XKUJKOM,
resie06pasHOM, a3p030/IbHOM
COCTOSTHUM, BKJ/TIOYast HAHOTI/IEHK! U
HaHOCTPYKTypUPOBaHHbIE MTOKPBITHS,
BHYTPEHHUE 1 BHEIIHHe IPaHULIbI
pasfena das, a Takke HU3NUECKUX U




XMMMUECKHX MTPOLIeCCOB B HUX UJH C
WX y4YacTHEM.

3HaTh: eCTeCTBeEHHOHAYUHYH CYL[HOCTh TIOHATHI BeKTopa Oa3uca,
CKasSIPHOT0, BEKTOPHOT'0, CMEIIIaHHOTO MIPOU3BeieHU, TIPSIMBbIX U
TIJIOCKOCTEH; 3/TUIICOB, TUrepbost U mapabosi, MoBepXHOCTel BTOPOTO
TOpsi/iKa B TIPOCTPAHCTBeE C Lie/IbI0 B MOC/eyI0IeM KOMITJIEKCHBIX
WCCJIeJOBAHUM, UCTBITAHUW U MAaTHOCTUKY U3/je/TM U3 HaHOMAaTepHuasoB.

ITK-3 — criocoGHOCTBIO TPUMEHSTh
HaBBIKH UCITO/Tb30BaHMUs TIPUHLIUTIOB U
MEeTO/IMK KOMII/IEKCHBIX
UCC/Ie[JOBaHUM, UCTTBITAaHUM U
JUAarHOCTUKY U3/ieii 13
HaHOMAaTepHasoB U MPOLIECCOB X
TIPOU3BO/ICTBA, 00pPabOTKH 1

Mo UKaIiY, BK/IFOUasi CTaH/lapTHhIE
Y cepTU(HUKALUOHHBIE UCTIBITAaHMSI.

2-1 oTan

Ymenus

YMeTh: CK/IaibIBaTh BEKTOPBI M YMHOKATh UX Ha UMCJIa; PACK/Ia/IbIBaTh BEKTOPHI 10
0a3vcam; BBIYMC/ISTH CKaISIPHOE, BEKTOPHOE U CMETIIaHHOE TIPOU3Be/IeHHsI TI0
KOOp/IMHATaM BeKTOPOB B pa3/IMUHBIX 6a3rcax; pacro3HaBaTh pa3/iMuHbIe BU/bI
yPaBHEHMH MPSIMBIX U MIOCKOCTEH U NMpeodpa30BbiBaTh OJHU BU/IbI YPaBHEHUH K
ZIPyTUM; TIPUBOJUTb YPaBHEHUs1 KPUBBIX BTOPOTO TOPsiiKa K KAHOHUYeCKOMY BUIY;
pacro3HaBaTh MOBEPXHOCTH BTOPOTO MOPS/IKA 110 MX YpaBHEHHUsIM B 00beMe,
HeoOX0ZAUMOM B TPo(heCCHOHATBHOM /e Te/TbHOCTH.

OTIK-1 — criocoOHOCTBIO TIPUMEHSATh
0a30BbIe 3HAHMA MaTeMaTU4YeCKUX U
€CTeCTBeHHOHAYYHBIX JUCLUATIINH,
JUCLIUTUTHH 006111erpode CCHOHATBHOTO
L[1K/Ia B 00bemMe HeoOXOAUMOM B
1IpodeCCHOHAIBHOM 1esTe/TbHOCTH
OCHOBHBIX 3aKOHOB COOTBETCTBYIOIIUX
HayK, pa3paboTaHHBIX B HUAX
TI0/IX0/I0B, METOZIOB W Pe3y/IbTaTOB
MaTeMaTUueCKoro aHai13a u
MO/Ie/TAPOBAHKS], TEOPETHYECKOTO U
9KCITEPUMEHTAIbHOTO UCC/Ie/IOBaHMA.

YMeTb: IPUMeHATh MaTeMaTUuyeCKUi arnmnapar CJI0)KeHHsI BEKTOPOB M YMHOKEHUS
VX Ha UMCJIa; Pa3/ioyKeHHs BEKTOPOB 110 6a3rcaM; BHIUMC/IEHHS CKaJISIPHOTO,
BEKTOPHOTO Y CMeLIaHHOT0 MPOW3BeJeHUN 10 KOOpAUHaTaM BEKTOPOB B
pa3nMuHbIX 6a3ucax; pacrio3HaBaHUsl Pa3/MUHbIX BU/|OB YPaBHEHUH NPSIMBIX U
TVIOCKOCTel ¥ TIpeoOpa30BaHus OFHUX BUJOB YPaBHEHHH K JPYTUM; ITPUBEIeHHs
ypaBHEHM KPHBLIX BTOPOT'0 MOPsA/Ka K KAHOHWYEeCKOMY BUY; paclio3HaBaHHs
TI0BEPXHOCTEN BTOPOTO MOPsi/iKa 10 X ypaBHEHUSIM.

OIIK-3 — criocoOHOCTBIO TIPUMEHSTh
OCHOBBI METO/IOB HCCJIeZIOBaHUs,
aHa/v3a, AUarHOCTUKU U
MO/le/TMPOBaHUs CBOUCTB
HaHOMaTepHaJoB U HAHOCHUCTEM
HeOopraHMYeCcKoi 1 opraHuueCcKoi
TIPUPO/BI, B TBEPOM, XKUJKOM,
rejieo06pa3HoOM, a3p030/bHOM
COCTOSIHAM, BKJTFOUasi HAHOTIJIEHKU U




HAaHOCTPYKTYPHPOBaHHbBIE TIOKPBITHS,
BHYTpPEHHHEe U BHEIITHHE TPaHULIbI
pasgena (as, a Takke HU3MUECKUX U
XUMWYeCKUX TPOLIECCOB B HUX UJTH C
WX yYaCTHEM.

YMeTb: NPUMEHSITh MareMaThueCKUi arnrmapar C/I0)KeHUs1 BEKTOPOB U
YMHOKeHHUsI X Ha UHMC/ia; pa3/ioKeHUs1 BeKTOPOB 110 6a3rcam; BHIYUCIeHHS
CKassIpHOTO, BEKTOPHOT'O U CMEIIaHHOTO MPOU3BeleH!i 110 KOOpAUHATam
BEeKTOPOB B Pa3/IMUHBIX Oa3ncax; pacrio3HaBaHHUs Pa3/TUUHBIX BUJIOB
ypaBHEHHI TIPSIMBIX U TJIOCKOCTeH 1 1Tpeobpa3oBaHus OHUX BUZIOB
ypaBHeHWH K JpyTryM; MpUBe/IeHNs] ypaBHEeHUI KPUBBIX BTOPOT'0 MOPsiiKa K
KaHOHMUeCKOMY BH/lY; Paclio3HaBaHMs TIOBEPXHOCTel BTOPOro Mopsiika 1o
VX YDaBHEHUSIM.

ITK-3 — criocoGHOCTBI0 TPUMEHSATh
HaBBIKM UCITIO/Tb30BAHUST TIPUHIUTIOB U
METO/WK KOMIT/IEKCHBIX
WCC/IeI0BaHNM, UCTIBITAHUN 1
JUAarHOCTUKY U3Ze/ii 13
HaHOMaTepHaJIoB U MPOLIECCOB UX
TIPOM3BO/ICTBA, 00pPabOTKM U
MoAudUKaLUY, BK/IHOUasi CTaHJapTHbIe
U cepTU(UKAIIMOHHBIE UCTTHITAHUS.

3-11 oTar

Bnagetn
HaBbIKaMH

BrazeTb: crlocoGHOCTBIO COEAMHATL TeOPeTUYeCKHe 3HaHHUS C IPaKTHUeCKUMU
HaBBIKaMH TIPH pellleHNH y4eOHO-TPeHHPOBOYHBIX 3a/iad.

OITK-1 — criocoOHOCTBIO TIPUMEHSITh
0a3oBbIe 3HaHWST MaTeMaTHUeCKUX U
eCTeCTBeHHOHAYUHBIX JWCIUTIIVH,
JUCLIUTIIMH 00111enpode CcCHOHATBHOTO
I[UK/Ia B 00beMe He0OX0AUMOM B
rpoheccroHaIbHOM AeATeTlbHOCTH
OCHOBHBIX 3aKOHOB COOTBETCTBYIOIINX
HayK, pa3pabOTaHHBIX B HUX
TOAX0/0B, METOZOB U Pe3y/IbTaToB
MaTeMaTUyeCKOro aHajn3a u
MO/ie/IPOBaHUsl, TEOPETUUECKOTO U
3KCIIePUMEHTAaIbHOTO MCC/IeJOBaHMUSI.

BnageTb: criocOOHOCTBIO COEIUHSATE TEOPETUUECKHEe 3HAHUS C
MPAaKTHYeCKUMU HaBbIKaMU TPH pellieHrH yueOHO-TPeHUPOBOUHBIX 3a/]au.

OITK-3 — crtocOOHOCTBIO IIPUMEHSITh
OCHOBBI METO/IOB HCCJIeflOBaHUs,
aHaJM3a, AUarHoCTUKU U
MO/le/TMPOBaHus1 CBOUCTB
HaHOMAaTepHuasoB U HAHOCUCTEM




HeOpraHW4YeCcKouW U OpraHu4eckon
MPUPOALI, B TBEPJOM, KUAKOM,
rejie00pa3HoOM, a3p030/IbHOM
COCTOSIHUH, BKJIIOUasi HAHOTIJIEHKU U
HAaHOCTPYKTYPHPOBaHHbBIE TIOKPBITHS,
BHYTpPEHHUe U BHEIIIH/e TPaHULIbI
pazgena (as, a Takke HGU3MUECKUX U
XUMUYEeCKUX MPOL[eCCOB B HUX WUJ/TH C
UX y4acTHEM.

BrazeTb: crloCOGHOCTBIO COEAMHATL TeOPeTUYeCKHe 3HaHUS C IPaKTUUeCKUMU ITK-3 — crmocobHOCTHI0 TIPUMEHSITh
HaBBIKaMH TMPY PelieHrH yueOHO-TPeHUPOBOYHBIX 3a/au. HaBbIKH UCTI0/1b30BaHNA IIPUHIIATIOB 1

METOJIMK KOMTUTEKCHBIX
HCC/IeIOBaHUM, UCTILITAHUN U
JUAarHOCTUKY U3/IeUi U3
HaHOMAaTepHaJIOB U MPOI|ECCOB UX
TIPOM3BO/ICTBA, 00pabOTKH U
MoAu(GUKaIAKY, BK/IFOUasi CTaHJapTHbIe
Y cepTU(hHUKAIIMOHHBIE UCTTBLITAHMSI.

2. Ilenp 1 MeCTO AMCLMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

MOuctunavHa « AHaIMTHYeCKasi TeOMEeTPHs» OTHOCHUTCS K 6a30BOM YacTH.

JucnuniavHa nsydaercs Ha 1 Kypce B 1 cemecTpe.

e n3yyeHus AUCLIMIVIMHBL: OB/IaJleHHe MaTeMaTUyeCKUM arirapaToM, UCI0/Ib3yeMbIM B AUCLMIUIMHAX Clleliiaiv3aiu.

[t 0cBOEHUsI AMCLMIUIMHBI He0OX0IMMBbI KOMITeTeHL[MH, Cc(OPMUPOBaHHbIE Ha TIPe/IbIIyIlleM YPOBHe 00pa30BaHus U IIPOBepeHHbIe MPU MOCTYIIEHUN
B YHUBepCUTeT.

3. Copaepxanue paboueii mporpaMmsbl (00b€M AMCIUIUIMHBI, TUIIBI M BU/bI YUeOHBIX 3aHATHH, YUe0HO-MeTOJUUeCKoe odecrieueHue
CaMOCTOATE/IbHOW PaboThI 00yUarOIIUXCS)

CopmeprkaHre paboueit mporpamMmel TipefcTaBieHo B [Tpunoxennn Ne 1.



4. DOoHJA OL|eHOUHBIX CPEACTB MO0 AUCLUILIAHE

4.1. IlepeueHb KOMIETEHLMI C YKa3aHHEM 3TanoB uX (JopMHUpPOBaHMsA B MPOIecce 0CBOeHHUs1 00pa3oBarTe/IbHON MporpamMMbl. Onmcanue

o61ernpodeccroHanbHOTO I[UK/Ia B 00beMe HeoOX0AUMOM B MpodeCCUOHATBEHON [esiTe/IbHOCTH OCHOBHBIX 3aKOHOB
COOTBETCTBYIOIINX HayK, pa3pab0TaHHBIX B HUX TIOJX0/I0B, METOZIOB 1 Pe3y/IbTaTOB MaTeMaTHueCKOT0 aHa/inu3a U MOJie/TUPOBaHUS,
TeOPETUYECKOTO Y SKCITepUMEHTATIbHOTO UCC/IeJOBaHUS.

noxasarejied u KpUuTepHueB OLl€eHUBAHHUSA KOMHETEH].[I/Iﬁ Had Pd3/IMYHbIX 3TalldX UX (l)OpMHpOBaHI/IH, OINNHUCaHH e IMIKa4/I OIléeHUBAHUA
OITK-1 — criocoOHOCTBIO TIPUMEHSITh 0a30BbIe 3HAHWST MaTeMaTUUeCKHUX U eCTeCTBeHHOHAYUHbIX JUCLIATIIAH, AUCLUTUIAH

rpeobpa3oBbIBaTH OAHY BU/bI YDABHEHUM K APYTUM; TIPUBOAWUTE YPaBHEHHs
KPHUBBIX BTOPOTO TMOpsAJKa K KAHOHUYeCKOMY BH/y; pacrio3HaBaTh
TIOBEPXHOCTH BTOPOTO TMOPs/IKA 110 UX YPaBHEHHUsIM B 00beMe, He00X0MMOM

Ortam, [11aHupyeMble pe3y/ibTaThl 00yueHust KpuTepuu orjeHMBaHMsl Pe3y/IbTaTOB 00yUeHust
yPOBeHb (moKasarenu JOCTYKeHUS 3a[JaHHOI0 YDOBHSI OCBOEHUsI KOMIIeTeHLIMH) «HeynosnerBopu «Y[0BeTBOP «XopoLo» «OTuH
OCBOEHUS TeJIbHO» WTETBbHO» o»
KOMITeTeH
LA
[TepBbiii | 3Hath: MOHSATHE BeKTOpa U anrebpanueckye onepanyy C BEKTOpaMy; [IpakTuuecku He Vmeer 3HaeT 1ouTH 3Haer BCé
sTan CBOICTBA asrebpanuecKux oreparyii ¢ BeKropamu; 6a3rchbl Ha IpsIMOH, Ha 3HaeT 3HauuTesbHbIe BCE
TJIOCKOCTU Y B IPOCTPAHCTBe; MOHATHE CKaJIpHOr0, BEKTOPHOTO, ripobesnsl B
CMeIIaHHOTO TTPOU3BE/IeHNsT 1 UX CBOWCTBA, CTIOCOOBI BEIYMC/IEHHUS ITHX 3HaHUAX
Tpov3Be/ieHNH B KOCOYTO/IbHOM 1 OPTOHOPMHUPOBAHHOM 0a3ucax;
pas/uyuHble BU/bl ypaBHEHUH NIPSMBIX U TJIOCKOCTel; KAHOHUYeCKHe
yPaBHEHUSI /I/TATICOB, Trriepbo1 1 apabos, ypaBHeHUsI KacaTeIbHBIX K HUAM,
pacriosioykeHre ux QOKYCOB U AUPEKTPUC, (POPMYJIBI AJ1s1 BBIUMCIEHUS UX
9KCLIeHTPUCUTETA; YPaBHeHHs TTIOBepPXHOCTeN BTOPOTo MopsiiKa B
MpoCTpaHCTBe B 00beMe, He0OXOAUMOM B TIPO(eCCHOHANBHOM /1esITeNTbHOCTH.
Bropoii | YMeTh: ck/a/ibIBaTh BEKTOPHI U YMHOXKaTh UX Ha UMCJ/a; PacK/ajblBaTh [TpakTHuecku He He ymeeT 1o YMeet noutu YMeeT BCé
sTan BEKTOPBI 10 6a3rcaM; BBIUMC/IATE CKa/lspHOe, BEKTOPHOE 1 CMelllaHHOe yMeeT 3HAUUTeIbHOU BCé
TIpPOM3Be/IeHNs TI0 KOOPHATaM BeKTOPOB B pa3/TMuUHbIX Oasucax; YacTH Marepuvasna
pacrio3HaBaTh pa3/MyHble BU/bl YPaBHEHUH MPSIMBIX U IIJIOCKOCTEN 1 JUCLIMTUIAHBI




B NPO(eCCHOHALHOM AesITeTbHOCTH.

Tpetuii | BrameTh: CTOCOOHOCTBIO COEAUHATH TEOPETHUECKHE 3HAHUS C IIpakTiiuecku He He Brnageer o ITo cywecTtBy Bnageer
oTarl MPAaKTHUeCKUMU HaBbIKaMH TPU PeIlIeHUH yueOHO-TPeHUPOBOYHBIX 3a/au. BazieeT 3HAUMTe/IbHOM B1azieeT
YyaCTy Marepuasna
JUCIUTIIUHBI

OITK-3 — crtocoOHOCTBIO TIPUMEHSITH OCHOBBI METO/IOB UCC/IeIOBAaHMs, aHaIM3a, AUArHOCTUKU M MOZe/TMPOBAHUS CBOMCTB
HaHOMAaTepHaI0B ¥ HAHOCHUCTEM HeOpPraHUueCKOM M OpraHuueCcKoi IIPUPO/IbI, B TBEP/OM, JKUIKOM, T'ejle00pa3HoM, a3p03071bHOM

COCTOSIHWH, BK/IFOUasi HAHOTJIEHKH M HAHOCTPYKTYpHUPOBaHHbIe MTOKPBITUS, BHYTPEHHME 1 BHeIITHYe TpaHulIbl pa3zesa ¢a3, a Takxke
br3UUeCKUX U XUMHUUYeCKUX TIPOLIeCCOB B HUX WK C UX yYaCTUEM.

Jrar, ITnanupyemble pe3yibTaThl 00yUeHu s KpuTepuu orjeHHUBaHMs Pe3y/IbTaTOB 00yUeHHs
YPOBEHb (moka3areny JOCTH)KeHUS 3a/laHHOr0 YPOBHSI OCBOEHHST KOMIIETEHL{UH) «HeymoBneTBopuT «YIOB/IETBOPUTE «Xopo «OTny
OCBOEHUS e/IbHO» JIBHO» 1I0» HO»
KOMIIeTeH
L[UU
[TepBblii | 3HATh: eCTECTBEHHOHAYUHYIO CYIIIHOCTh MOHSTHI BeKTopa Oa3uca, [IpakTHuecku He Nwmeet 3HaeT 3HaeT BCé
STan CKassIpHOTO, BEKTOPHOT'0, CMeIlIaHHOTO TIPOU3Be/IeHUH, MPSIMbIX U 3HaeT 3HaUUTE/TbHbIE MOYTH BCE
TJIOCKOCTeMH; 3/UTUTICOB, THITepOOJT 1 Mapabos, TIOBepXHOCTel BTOPOTO npobesibl B 3HAHUSIX
TOpsiZiKa B MPOCTPAHCTBe C L]eJIbI0 MOZeJTMPOBaHMS B MTOC/IeAYIOIEM CBOVCTB
HaHOMAaTepHuasoB U HAHOCHCTEM HeOpraHWYeCKOlM ¥ OpraHnyecKoi Mpupo/ibl.
Bropoii | YMeTb: MpuMeHATb MaTeMaTUUeCKUi arrapar CJI0XKeHHs1 BeKTOPOB U [MpakTUyecku He He ymeet o Ymeer Ymeer Bcé
STan YMHOKEHHUS MX Ha UMCJIa; Pa3/IoyKeHHs] BEKTOPOB TI0 0a3ucam; BEIUHC/IEHUS ymeet 3HAYNATE/IbHOM YaCcTH | TI0YTH BCE
CKaJISIpPHOTO, BEKTOPHOT'0 M CMELLIaHHOTO MPOU3BeJieHU 0 KOOpAUHATaM Marepurasa
BEKTOPOB B Pa3/IMUHBIX Ha3ucax; pacrio3HaBaHUs Pa3IMUHbIX BUIOB AUCHHILTAHDI
ypaBHEeHWH MPSIMbIX ¥ TVIOCKOCTel ¥ peobpa30BaHuMs OTHUX BU/IOB
ypaBHeHHUH K JPyruM; TIpYMBe/leHNsI ypaBHEHUM KPUBBIX BTOPOTO MOPsJKa K
KaHOHWYEeCKOMY BH/Y; Paclio3HaBaHHUs TTIOBEPXHOCTeN BTOPOTo MOpsiiKa o KX
ypaBHEHUSIM.
Tperuii | BnageTs: CiOCOOHOCTBIO COEAUHSITEH TEOPETUUECKE 3HAHUS C IIpakTHUecku He He Bnapeer no ITo Biageer
3Tan BAajleeT 3HAUMTENBHOM YaCTU | CYIeCTBY




TMPaKTU4Y€CKMMHU HaBbIKaMU TIpDU pELIeHHUN yqe6HO—Tp8HI/IpOBO‘—IHLIX 3aaa4.

Marepuana
JUCLIATIUHBI

BajJieeT

ITK-3 — cItocoOHOCTBIO TTPUMEHSITh HaBLIKU HCITO/Ib30BAHUS TIPUHIIUIIOB M METOIUK KOMITJIEKCHBIX MCCIeI0BaHNM, UCTILITAHUH U
JTUarHOCTHUKY W3/Ie/TMi 13 HaHOMAaTepPHasioB U ITPOLIeCCOB MX ITPOU3BO/ICTBA, 00paO0TKH M MOAMMHUKALIAN, BK/IIOUast CTaHJaPTHLIE U
cepTUHUKaI[MOHHbIE UCTIBITaHMSI.

Jrari, [TnaHupyeMble pe3ysibTaThl 00yueHust KpuTepuu orleHMBaHMsI Pe3y/IbTaToB 00yUeHust
YpPOBeHb (TokasaTenv AOCTW)KEHUS 3a[JaHHOTO YPOBHSI OCBOEHHSI KOMITeTeHLIUM ) «HeynoBnetBopur «Y[0BNEeTBOPU «XopoLo» «OTnruHO
OCBOEHUS eJIbHO» TeJIbHO» »
KOMIIeTeH
JR15151
[TepBblii | 3HaTh: eCTECTBEHHOHAYUYHYIO CYIIHOCTh MOHSTHI BeKTopa Oa3uca, ITpakTuuecku He Nwmeer 3HaeT IouTH BCE 3Haer BCé
STar CKassIpHOTO, BEKTOPHOT'0, CMEIIIaHHOTO TIPOM3Be/IeHHH, MPSIMBIX U 3HaeT 3HAYNTE/IbHBIE
MJIOCKOCTEH; 3J/I/IMIICOB, rUrep0os1 1 rapabosi, IOBePXHOCTEeH BTOPOIo npobeJisl B
HOpsi/iKa B IPOCTPAHCTBE C L[e/IbI0 B MOC/IeYIOI]eM KOMILIeKCHBIX SHaHUAX
WCCej0BaHUH, UCTIBITAHUM U IMarHOCTUKU U3/le/TNil U3 HaHOMaTepHasioB.
Bropoil | YMeTh: NpUMeHATh MaTeMaTUUYeCKUH armnapar CJI0)KeHHsI BEKTOPOB U IIpakTruecku He He ymeer 1o YMeeT noutu YMmeet BCé
STaml YMHOXKEHHSI UX Ha UMCJIa; Pa3/ioykeHuUsi BEKTOPOB T10 Oa3ucam; ymeer 3HaUMTe/IbHON BCé
BBIUMC/IEHUsI CKa/IIPHOTO, BEKTOPHOTO U CMEIIIaHHOTO TIPOU3Be/IeHHH 110 1acTu Marephasa
KOOpAMHAaTaM BeKTOPOB B pPa3/IMUHbIX 0a3rcax; pacro3HaBaHUs AUCLHTIIHBL
Pa3IMYHBIX BH/IOB ypaBHEHHUH MPSMBIX U IVIOCKOCTel 1 ripeobpa3oBaHust
O/JJHUX BW/IOB YPaBHEHUH K IDYTHM; NIPUBeJIeHUs] YpaBHEHUN KPHUBBIX
BTOPOTO TMOPsiAKa K KAHOHWUUECKOMY BHJY; Paclio3HaBaHUsI TOBEPXHOCTEN
BTOPOT'O IOPsA/KA 10 UX YPaBHEHUSIM.
Tpernii | BsazgeTsb: criocOOHOCTBIO COEMHATH TEOPETHUECKHe 3HAHUS C IIpakTnuecku He He Brnageer o ITo cymectBy Bnaneer
3Tan MpaKTUYeCKUMU HaBbIKaMU TIPH PellieHUH yueOHO-TPeHUPOBOYHBIX 3a/iau. | B/ajieeT 3HAUUTE/IbHON B1ajieer
YyaCcTU Marepuasa
JUCIMIIMHBI
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(DOPMa HUTOroBOro KOHTpoOJ/ifd 1o AMCIMIIVIMHE — 3K3dMEH

KputepusiMi OIleHWBaHUS SIB/ITIOTCS 0asuibl, KOTOPbIE BBLICTABJISIOTCS TIPeriofiaBaTesieM 3a BUZBI JeSTe/bHOCTH (OI[eHOUHBIe
CpeZiCTBa) TI0 UTOraM M3yueHUs: Mopy/iel (pa3ziesioB AUCLIATIIMHBI), TIEPEUNC/IEHHBIX B PEUTHHT-TI/IaHe TUCIUTUTAHEI.

oT 45 10 59 6anIoB — «yIOBIeTBOPUTETHEHOY;

oT 60 710 79 6anIoB — «XOPOIIIO»;

ot 80 6anyioB — «OTTUUHO».

4.2. KoHTpo/IbHBIE 33/JaHHs U MaTepHasIbl, He00X0UMbIe /I OLleHKY 3HaHHI, yMeH!H, HAaBBIKOB M OMbITA /ieATeTbHOCTH, XapaKTepPH3yHIIHX
3Tanbl (OpMHPOBaHNUs KOMIIETeHLHH B MPoLiecce 0CBOeHHs 00pa3oBare/IbHOH NMporpaMmMbl. MeTopnyecKre MaTepHasibl, ONpe/ie/Aoiue
NpoleAyphl OlleHUBaHNUs 3HAHUM, YMeHHUH, HABBIKOB U ONbITA AeSITe/IbHOCTH, XapaKTepHU3yHIUX 3Tanbl ()OPMUPOBAHUSA KOMIIeTeHLH .

CMeIIaHHOTO MTPOU3BEe/IeHNsT M UX CBOWCTBA, CTIOCOOBI BEIYUC/IEHHUS ITUX
MPOU3Be/IeHNI B KOCOYTOJBHOM ¥ OPTOHOPMUPOBAaHHOM 0a3ucax;
pas3nuuHble BUAbI YPaBHeHWH NPSMBIX U IJIOCKOCTeld; KaHOHUUYeCKHe
yPaBHEHUSI /I/TATICOB, TUTiepbo 1 apabos1, ypaBHeHHs KacaTeTbHBIX K
HUM, pacrioioykeHue ux POKyCOB U AUPEKTPUC, POPMYJIBI AJIs BEIUHC/IEHUST
WX 9KCLEHTPUCUTeTa; ypaBHEHUS MTOBEPXHOCTeN BTOPOro MopsifKa B
MPOCTpaHCTBe B 00beMe, He0OX0AMMOM B TIpOeCCHOHATBEHOM
JlesITe/IbHOCTH.

Jranel Pe3synbrarel 00yueHust Komrnierennus OLieHOYHBIe CpefCcTBa
OCBOEHUs
1-#1 sTan 3HarTh: MOHATHE BEKTOPA U anrebpanyeckye orepariuy ¢ BEKTOpaMuy; OTIK-1 — criocoOGHOCTBIO IPUMEHATh | 3a[auu /i71s1 pyOe>KHOTO
CBOMCTBa aJIFE6paI/I‘—IeCKI/IX onepaunﬁ C BEKTOpaMH; 0asucel Ha HpHMOﬁ, Ha 0a30Bble 3HAHMS MaTeMaThue CKUX U KOHTPOJIs1, 3K3aMeHal[IOHHbIe
3HAHUS IIJIOCKOCTU U B IIPOCTPAHCTBe; NOHATHEe CKalIsApHOr0, BEKTOPHOIO, eCTeCTBeHHOHAayYHbIX JUCLIUILINH, BOMPOCHI 1 6MJIETHI, paGoTa B

JUCLIATUTHH
00111erpodecCMOHAMBLHOTO UK/Ia B
o0beMe HEOOXOIUMOM B
ripocheCCHOHANBHOM /IeATeTbHOCTH
OCHOBHBIX 3aKOHOB
COOTBETCTBYIOIIMX HayK,
pa3paboTaHHBIX B HUX ITO/XOO0B,
METO/IOB U pe3y/IbTaToB
MaTeMaTHUeCKOro aHa/Iu3a U
MOJIe/TMPOBaHHMsI, TEOPETUUYECKOTO U
JKCIIePUMEHTAILHOTO UCCIe/IOBaHMSI.

ayJUTOPHH U Y TOCKH.

3HaTh: eCTeCTBeHHOHAYYHYIO CYILITHOCTb TIOHSTHI BeKTopa 0a3uca,
CKaJ/IIPHOT0, BEKTOPHOI'0, CMEILIaHHOT'0 NPOY3Be/IeHNH, MPSIMbIX U

OTIK-3 — criocoGHOCTBIO TIPUMEHSITh
OCHOBBI METO/IOB HMCC/Ie/|0BaHMU,

3azauu 7151 pybesKHOT0
KOHTPOJISI, 9K3aMeHALHOHHbIe
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HHOCKOCTEﬁ; SJIJIUIICOB, mnep60n 141 rlapa6011, HOBerHOCTEﬁ BTOpPOro
MopsaAKa B ITPOCTPAaHCTBE C LeJIbKO MOAE/TMPOBaHNSA B ITOC/1e4yoemM
CBOMCTB HaHOMAaTepHajIOB U HAHOCUCTEM HEOpFaHHHECKOﬁ u
OpFaHHHECKOﬁ MMpUpOALI.

aHa/M3a, AUarHoCTUKU U
MO/Ie/TMPOBaHuUs CBOMCTB
HaHOMaTepHas0B U HAHOCUCTEM
HeopraHWYeCcKoi 1 opraHuueckoi
TIPUPO/IbI, B TBEPZIOM, >KUZIKOM,
resieo0pa3HoOM, a3p030JbHOM
COCTOSTHUM, BKJTFOUasi HAHOTI/IEHKH U
HaHOCTPYKTYPHPOBaHHbIE TTOKPBITHS,
BHYTPEHHHE U BHEIITHHE IPAaHUIIbI
pa3zena (a3, a Takke HUNUECKUX U
XUMHAYeCKUX MPOLIeCCOB B HUX UJTH C
UX yYaCTHEM.

BOIIPOCHI U OuseTsl, paboTa B
ayIUTOPUX Uy TOCKHU.

3HaTh: eCTeCTBeEHHOHAYUHYH CYL[HOCTh TIOHATHIA BeKTOpa Oa3uca,
CKassIPHOTO, BEKTOPHOT'0, CMEeIIaHHOTO MIPOU3BeZIeHUi, TIPSIMBbIX U
TJIOCKOCTEH; /I/TUTICOB, TUrep0os1 v mapabosi, ToBepXHOCTeH BTOPOTO
TOpsiJIKa B TIPOCTPAHCTBeE C L{e/IbI0 B MOC/IeIyIOIeM KOMILIEKCHBIX
WCCJIeJOBAHUM, UCTIBITAHUW U MAaTHOCTUKY U3[e/TUI U3
HaHOMaTepuaJsoB.

ITK-3 — croco6HOCTHIO TPUMEHSITH
HaBBIKW MCIO/Tb30BaHUS TIPUHIIATIOBR
Y METOJMK KOMITIEKCHBIX
Hccie0BaHUM, UCTILITAHUN U
JTUArHOCTUKY U3 U3
HaHOMaTepHaJsoB U MPOLeCCOB HX
TIPOM3BO/ICTBA, 00pabOTKU U
MoudUKaIK, BKITFOUast
CTaH/JapTHbIE U CEPTU(PUKALIMOHHBIE
WCITBITaHUS.

3azauu s pybesKHOTO
KOHTPOJISI, 9K3aMeHaL[HOHHbIe
BOMPOCHI U On/IeTwl, paboTa B
ayZIUTOPUN U Y JTOCKH.

12



2-1 9Tar

YMmeHusa

YMeThb: CK/Ia/ibIBaTh BEKTOPbI M YMHOXKaTb X Ha YMCJIA; PACK/IabIBaTh
BEKTODHI TI0 6a3ucam; BBIUMC/IATE CKaIsSIPHOE, BEKTOPHOE M CMeIllaHHOe
TIpOM3BeZieHHs 110 KOOpJMHAaTaM BeKTOPOB B pa3/IMUHBIX Oasucax;
pacIio3HaBaTh pas/MyuHble BH/Ibl ypPaBHEHHUH MPSAMBIX U [UVIOCKOCTeN U
npeoOpa3oBBIBATL OfHU BUZLI YPaBHEHUH K IPYTM; TIPUBOAWTDL YPaBHEHHS
KPMBBIX BTOPOTO IOPsiiKa K KAHOHWYECKOMY BH/y; Paclio3HaBaTh
TIOBEPXHOCTH BTOPOTO TMOPSIJIKA TI0 UX ypaBHEHUsIM B 00beMe, HeoOXoquMOM B
npod)eCCOHALHOM [1eSITeTbHOCTH.

OTIK-1 — criocoGHOCTBIO PUMEHSITh
0a30BbIe 3HAHUST MaTeMaTHUeCKUX U
eCcTeCTBeHHOHAYUHbIX JUCLIUITIVH,
JOUCLIMIUIMH
o611enpodeccHoHaNTBLHOTO VKA B
obbeMe He0OX0AUMOM B
rpodecCcUoHabHOM /1eaTeTbHOCTH
OCHOBHBIX 3aKOHOB
COOTBETCTBYIOIIMX HayK,
pa3paboTaHHbIX B HUX TOZXOZ0B,
METO/IOB U Pe3y/ibTaToB
MaTeMaTHueCcKoro aHaam3a u
MO/Ie/TUPOBaHNs], TEOPETHYECKOTO U
3KCIIepUMEHTaIbHOTO MCCIe/[0BaHMUSI.

3agauu ay1st pybesxHOro
KOHTPOJIs1, 9K3aMeHalMOHHbIe
BOMPOCHI 1 OuieThl, paboTa B
ayIMTOPUU U Y JOCKH.

YMeTb: IPUMEeHSATh MareMaTH4yeCcKHU armnapar C/I0)KeHHs1 BEKTOPOB U
YMHOKEHHSI MX Ha UMCJIa; Pa3/ioykKeHUsI BEKTOPOB 110 0a3ucam; BbIYHC/IEHNS
CKaJISIPHOTO, BEKTOPHOT'O ¥ CMEILIaHHOT0 MTPOM3Be/|eHH 110 KOOpAUHATaM
BEKTOPOB B pa3/lMYHbIX 0a3ucax; pacrio3HaBaHUsl Pa3/TUUHBIX BUZOB
ypaBHEeHHH MPSIMBIX ¥ TVIOCKOCTel 1 ipeoOpa30oBaHyst OfHUX BUZIOB
ypaBHeHH K JPYruM; TIpHUBeleHNsI ypaBHeHUM KPUBBIX BTOPOTO MOPsJKa K
KaHOHMYEeCKOMY BH/y; PacIlo3HaBaHMUs IOBEPXHOCTel BTOPOro MopsiAiKa Mo
WX YpaBHEHUSM.

OTIK-3 — criocOGHOCTBIO PUMEHSITh
OCHOBBI METOZIOB HCC/Ie/]OBaHUs,
aHa/m3a, UarHoCTUKU U
MO/le/IMPOBaHUsl CBOKCTB
HaHOMaTepHasioB U HAHOCUCTEM
HEOPraHWYeCKOM U OpraHu4eCcKoi
TIPYUPOJBI, B TBEPZAOM, >KUAZKOM,
resie00pa3HOM, a3p030/IbHOM
COCTOSIHUH, BKJIFOUasi HAHOIIJIEHKU U
HaHOCTPYKTYPUPOBaHHbIE MOKPBITHS,
BHYTPeHHHE U BHEIIIHHE IPaHULIbI
pa3zena a3z, a Takke HU3NUECKUX U
XUMHYeCKUX [IPOL|eCCOB B HUX WM C
UX y4YaCTHEM.

3agauu ay1st pybesxHOro
KOHTPOJIs1, 9K3aMeHalMOHHbIe
BOMPOCHI 1 OuieThl, paboTa B
ayIMTOPUU U Y JOCKH.
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YMeTh: NpUMeHSITh MaTeMaThueCKUi anmnapar C/I0KeHUs] BEKTOPOB U
YMHOXXeHHSI X Ha YMCJIa; pa3/ioyKeHHs1 BeKTOPOB 110 Oa3ucam;
BBIUKC/IEHUS] CKa/IIPHOTO, BEKTOPHOTO Y CMELLIaHHOTO NPOW3Be/leHUI
10 KOOpPJUHAaTaM BEKTOPOB B Pa3/IMUHbIX Oa3ucax; pacro3HaBaHuUs
pas/IMYHbIX BU/I0OB YPaBHEHUM MPSMBIX U IVIOCKOCTeN U
ripeobpa3oBaHusi OIHUX BU/IOB ypaBHEHUH K IPYTUM; TIPUBeJeHus
yPaBHEHM KPUBbIX BTOPOI'O MOpsJKa K KAHOHUUECKOMY BUAY;
pacro3HaBaHus TIOBEPXHOCTeM BTOPOTO MOPsJKa M0 UX YpaBHEHUSIM.

[TK-3 — crtocoOHOCTBIO TPUMEHSITh
HaBBIKHU WCII0J/Tb30BaHMYSI TIPUHIIATIOB
1 METOAMK KOMIIJIEKCHBIX
HCC/Ie0BAaHUM, UCTILITAHUNA U
[MUAarHOCTUKH U3Ze/TAN 13
HaHOMAaTepHUaJioB U MIPOL[eCCOB UX
TPOM3BO/ICTBA, 00pabOTKM U
MoubUKaI|K, BKJTIOUAsT
CTaH/japTHBIe U CepTU(PUKALIMOHHbIE
WCIILITaHUS.

3agauu ay1st pybesxHOro
KOHTPOJIs1, 9K3aMeHalMOHHbIe
BOMPOCHI 1 OuieThl, paboTa B
ayIMTOPUU U Y JOCKH.

3-# oTarn

Bnanets
HaBbIKaMM

BH&QETBZ CITI0COOHOCTRIO COeQUHATDb TeOPpEeTUUEeCKHEe 3HAaHHSA C
TMPaKTU4Y€CKMMHU HaBbIKaMU TIpU pellIeHrnr yI—IE6HO—TPEHI/IpOBO‘{HbIX 3a4a4.

OTIK-1 — criocoOHOCTBIO TIPUMEHSI T
0a30BbIe 3HaHUSI MaTEMaTHUECKUX U
eCTeCTBEeHHOHAYUHBIX JUCLIUIUIUH,
JUCLIUTITAH
ob11ernpodecCcroHaIBHOTO 1YK/IA B
ob6bemMe He0OX0JUMOM B
nipoeccroHaNTBEHOM AesATeTbHOCTH
OCHOBHBIX 3aKOHOB
COOTBETCTBYIOIMX Hayk,
pa3paboTaHHBIX B HUX TO/IXOZ0B,
METO/IOB U pe3y/IbTaToB
MaTeMaTH4ecKoro aHaiu3a u
MO/Ie/TUPOBaHNSsI, TEOPETUYECKOTO U
9KCIIEPUMEHTA/TLHOTO UCC/Ie/JOBAHMSI.

3azauu 17151 pybesKHOTO
KOHTPOJISI, 9K3aMeHAL[UOHHbIe
BOTIPOCKI 1 OuieTh, pabora B
ayIMTOPUU U y JOCKH.

Brnagets: criocoOHOCTBIO COEJUHAT TeOpeTHUeCKHe 3HaHUS C
MPaKTHUeCKNMHY HaBbIKaMU TTPU PeIIeHNH yueOHO-TPeHHPOBOUHBIX
3ajau.

OTIK-3 — criocoOHOCTBIO TIPUMEHSI T
OCHOBBI METO/IOB MCCJIeZIOBAHUS,
aHamM3a, AMarHOCTUKU U
MO/Ie/IMPOBaHUs CBOWCTB
HaHOMAaTepHUasJoB U HAHOCHUCTEM
HeopraHW4eCcKol U opraHuuecKoi
TIPUPO/IBI, B TBEP/IOM, XKHU/IKOM,
rejie00pa3HoOM, a3p030/IbHOM
COCTOSIHUH, BK/TI0Uasi HAHOTJIEHKU U

3azauu 7151 pybesKHOTO
KOHTPOJISI, 9K3aMeHAL[UOHHbIe
BOTIPOCKI 1 OuieThl, pabora B
ayIUTOPUU U Y JOCKH.
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HaHOCTPYKTYPHUPOBaHHbIE TTOKPBITHS,
BHYTpPEHHUE 1 BHEIITHHE TPAHULIBI
pasziena (a3, a Takke HU3NUeCKUX U
XUMHYeCKHX MPOLIeCCOB B HUX UJH C
WX YYaCTHEM.

BrageTb: CrTOCOGHOCTBIO COEIUHATE TEOPeTUYeCKHe 3HAHUS C [TK-3 — crtocoOHOCTBIO TPUMEHSITh 3aziauu 17151 pybe>KHOro
TPAaKTUUeCKUMH HaBBIKaMH TIPY PellieHUH yueOHO-TPeHUPOBOYHBIX 3a/au. HaBbIKH HCII0/Ib30BaHUS IPUHIIUIIOB KOHTPOJIAA, 9K3aMeHalOHHbIe

Y METOJIUK KOMIIIEKCHBIX
HCCeIOBaHNMN, MCIBITAHUN 1
JTUArHOCTHKY U37IeNNi U3
HaHOMaTepHasoB U MPOLeCCOB HX
TIPOM3BOZICTBA, 00pabOTKU U

Moz YKaIu, BKII0Yast
CTaHZJAPTHBIE ¥ CePTU(PUKAL[UOHHBIE
WCTIBITAHUS.

BOTIPOCKI U OuieThl, pabora B
ayIMTOPUU U Y JOCKH.

BOl'lpOCbl AJIA TIPOBE€ACHUSA 3K3dM€E€HA

1. MNoHATMe BeKTopa. leomeTpuyeckume n cBobogHble BeKTOpbl. Anrebpanyeckue onepauum c BekTopamu. CBoiicTBa
anrebpanyecknx onepauyuin c BeKTOpamu.
2. ba3ucbl Ha npsaMoi, Ha NJOCKOCTWU, W B NpocTpaHcTBe. EQMHCTBEHHOCTb pas3/iOKeHUA BeKTopa B 6asuce.
3. CKandapHoe npoun3sBefeHMe BEKTOPOB M ero cBoiCcTBa. BbluucrieHMe cKanAapHOro nponsBefeHus BEKTOPOB MO MX
KoopaguMHaTtam B KOCOYrosibHom 6a3uce. MaTpuua pama. OpTOHOpPMMPOBAaHHbLIN 6as3uc.
4. BeKTOpHOe Mnpou3BefeHNe BEKTOPOB M ero cBoOWCTBa. BbluMcneHMe BEKTOPHOro Npou3BefeHUA BEKTOPOB MO KX
KoopauMHaTam B OPTOHOPMMPOBAHHOM 6Ga3suce.
5. CMmewaHHOe npou3BefeHVe BEKTOPOB W ero cBoicTBa. leomeTpuyeckasa uHTepnpeTauus CMewWwaHHOro npouvsBefeHus.
OpveHTUpoBaHHbLIN 06bem H6a3uca.
BbluncneHve BEKTOPHOrO MpPoM3BeAeHUs MO KoopauHaTam BEKTOPOB B KOCOYro/sibHOM 6a3suce.
YpaBHEHUA MPAMON Ha M/IOCKOCTH.
YpaBHEHUA MNJOCKOCTU B MPOCTpPaHCTBE.
YpaBHeHMA NpsAMOA B MpoCTpaHCTBe. B3auMMHOe pacnosioxeHue ABYX MPSAMbIX .
10 feomeTpuyeckoe onpegeneHne saaUNca U KaHOHWYECKOoe ypaBHeHuWe. YucrioBble napaMeTpbl U reomeTpuyeckue
cBoOWCTBa 3nnunca.

(O(D\l@

15



11. FeomeTpuyeckoe onpegeneHne runepbonbl U KaHOHMYECKOE ypaBHeHMe. UYucroBble napameTpbl U reoMeTpuyeckue

cBOWcTBa runep6ossl.
12. FeomeTpuyeckoe onpegeneHne napaéonbl U KaHOHMYECKOe ypaBHeHue. UYucnosBbie napamMeTpbl U reoMeTpuyeckue

csoiicTBa napabosbl.

JK3aMeHaIMOHHbIe 0H/IeThI

OK3aMeHallMOHHbIe OWIeThl COCTOST M3 2 BOIIPOCOB, TepPBbIM BOMpOC OepéTcst M3 MepBoM TMOJIOBUHBI CITMCKa BOMPOCOB K 3k3ameHy (1-6), Bropoi
BOTPOC — W3 BTOPO¥ MOJIOBUHBI criucka (7-12). VicuepribiBaroluii ¥ BepPHBIM OTBET Ha KaXKZbIM BOMIPOC OrjeHHBaeTcs B 15 6asos.

Kpurepuu onenku (B 6a/1ax):

- 25-30 6a/I0B €C/U CTYZIEHT MPOIEMOHCTPUPOBAJ BazeHue 6oee 80% yueOHOro MaTepuasa Mo AUCIUTIUHE.

- 17-24 6an10B eC/iv CTY/IeHT MPOIeMOHCTPUPOBas BiazeHue ot 60% 10 6onee 79% yuebHOro Marepuara 1o AUCLUTUIAHE.
- 10-16 6a/1/10B eC/M CTYZEHT MPOIEMOHCTPUPOBAJ BazieHue oT 45% 110 6osee 59% yueGHOro MaTepuara Mo JUCLATUIMHE.
- 1-10 6a/n/10B eC/v CTYAEHT TIPOJIeMOHCTPUPOBAJ BiiaZieHre MeHee 45% yueOHOTO MaTepHaria 1o JUCLUIIIMHE.

Ob6pas3el] 5K3aMeHal[MOHHBIX OM/IeTOB Mpe/CcTaB/ieH B MPUIOKeHHH 4
3agaum /151 py0e)XKHOro KOHTPOJIA.

OucuuruivHa pa3bura Ha JBa Mozy/s. [To KaKjoMy MOAY/II0 UMeeTCsi CBOM CITMCOK 3a/iad /I/Isi CaMOCTOSITe/IbHOTO peltieHus. [1o mepeomy moxymo 17
3ajjauu, Mo BTopoMy MoAy/to 11 3az1au. 3a/jauu AOCTAB/SIOTCS CTY€HTY B Pe)KMe OHJIalH uepe3 YHHBepPCUTeTCKUM cepBep WebWork

http://webwork-okko.bashedu.ru/webwork?2/

3a pyOeXKHBIM KOHTPOJIb CTYAEHT MOXeT MoyuuTh 10 30 6a/uioB, 1o 15 6a/ioB 3a KaKAblid MoAy/b. [IpuMepsl 3a/au /11 pyOe)KHOTO KOHTPOJIS T10
JIBYM MOZY/ISIM TIpe/ICTaB/IeHbl B TIPWIOKEHUH 3.
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http://webwork-okko.bashedu.ru/webwork2/

PaboTa B ayfUTOPHH U Y IOCKH.

PaboTa y JOCKM COCTOMT B BbIOODOUHOM pa300pe OT/eNbHBbIX 3aJay, aHaJOTMUYHBIX TE€M, UTO CTYAEHThl TMOY4YalOT B PEXWMEe OHJIAH uepe3
yHUBepCcUTeTCKUM cepBep WebWork. PeliieHue 3a/jaui COMPOBOXKaeTcst 00CyKIeHHeM TeOpPUU. 3a KaXX/[bIid MOAY/Tb CTYIE€HT BBIXOJUT K JOCKe KaK MUHUMYM
1 pa3. [Ipu 3TOM 3HaHWe TEOPUH OlLIEHUBAETCs B 5 0a/UIOB, pelieHue 3aiad B 10 6asioB, perviuky ¢ MecTa, JOTIOTHEeHus, TIosiCHeHus1 B 5 6aioB. CymMMapHO
1o 20 6asIOB 3a KaXKAbIN U3 JBYX MOJYJIeH.

4.3. PeMTUHT-TVIAH JUCIUIL/IMHBI.

PelTMHr—M/1aH JUCLIMIIMHBI IPEJCTaB/eH B TIPUIOXKEHUH 2.

5. YueOHo-MeToaMUecKoe U HH(OPMAILMOHHOE 00ecreyeHHe AUCIMILTHHbBI

5.1. IlepeueHb OCHOBHOM U AOMO/THUTE/ILHOW y4eOHO JTUTepaTypbl, HEOOXOAMMOI /ISl 0CBOEHHS JUCIHITIUHBI
OcHoBHas MTEparypa:

1. Ilapumnog P. A. Kypc aHa/UTUUYeCKOM TeoMeTpuH. YuebHoe rocobue. // PULT Baml'y, Ya, 2011, C. 225. ISBN 978-5-7477-2574-4 [ 3neKTpOHHBIH pecypc] —

OnekTpoHHas Bepcus neu. myonvkanuu .— <URL: https://elib.bashedu.ru/dl/local/Sharipov_Course of analitica geometry up 2011.pdf/info>.
2. Taiigamak O. I, Cunosa E. B. AHanuTH4ecKasi reoMeTpusi U JinHelHast anrebpa. YuebHoe ocobwue. / PULL Baml'y, Ya, 2012, C. 96. [DnekTpoHHbIH pecypc] —

OnektpoH. Bepcus neu. nmyomukaruy .—<URL: https://elib.bashedu.ru/dl/read/GaidamakSilovaAnalit. Geometriy i LineinayAlgebraUPos.2012.pdf/info>.

Jomno/iHUTe/IbHAA IUTEpaTypa:

3. AxwmetBamueBa O. H., Axtamor A. M. Marematuka. Y. 1: DneMeHThI TuHeHHON anreOpbl U aHanuTHueckoit reometpuu. // PUL] Baml'y, Yda, 2010 —

OneKTpoH. Bepcus rey. mybnukaumu. — <URL: https:/elib.bashedu.ru/dl/read/AhmetvalievaAhtymovaMatematikalUch.pos.2010.pdf>.
3.1. Anekcanzpos, I1. C. Kypc aHanuTHueCcKoi reoMeTpyr U JIMHEMHOU anreOpsl [ NeKTPOHHBIN pecypc]: yueOHUK Ayt (u3.-mar. criell. By30B / I1. C. AjileKcaHZpOoB .

— CII6. : JTa#b, 2009 .— 512 c. : w1. — ISBN 978-5-8114-0908-2 .— <URL:http://e.lanbook.com/books/element.php?pll id=493>.
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http://e.lanbook.com/books/element.php?pl1_id=493
https://elib.bashedu.ru/dl/read/AhmetvalievaAhtymovaMatematika1Uch.pos.2010.pdf
https://elib.bashedu.ru/dl/read/GaidamakSilovaAnalit.Geometriy%20i%20LineinayAlgebraUPos.2012.pdf/info
https://elib.bashedu.ru/dl/local/Sharipov_Course%20of%20analitical%20geometry_up_2011.pdf/info

5.2. [TepeueHsb pecypcoB HHPOPMALIOHHO-TeIeKOMMYHUKAIMOHHOM ceTH «IHTepHeT»
U MPOrPaMMHOT0 00ecreueHusl, He00X0JUMBIX /Il 0CBOEHHA JUCIUTLTMHBI

YuuBepcutetckuii cepeep WebWork Ha caiite Baml'y: http://webwork-okko.bashedu.ru/webwork?2/.

[MMapunos P. A. Kypc aHanutrueckoi reomerpuu. OHiaiid yuebHuk: <URL: http://freetextbooks.narod.ru/r4-b7.htm>.

6. MaTepI/IaJ'IbHO-TEXHI/I‘-IECKaH 6333, H806XOJJ[I/IMHH AJIA 0CyLIeCTB/IEHUA 06pa30BaTEJ'IbH01"0 nponecca nmo AMCiuIinHe

HaumeHoeaHue cneyuanu3upoB8aHHbIX

Buo 3ausmuti

HaumeHoeaHue 060pyooeaHus, npo2pammHozo obecneueHust

ayoumoputi, KabuHemos, 1abopamoputi

3

1 2
Aymuropus 01, 02, 301 wiu vHas Jlekyuu Hocka
ayJIUTOPHSI 110 PaclMCaHUI0 3aHATUI
Hocka

Aynuropus 322, 318, 216 wiu uHas

Ilpakmuueckue 3aHsamus

ayJIUTOPHSI 10 PaclMCaHUI0 3aHATUI
bubnmoTeka, UuTa/ibHbIE 3a/Ibl

CamocmosmenbHasi paboma

VHTepHeT, yHUBepcUTeTCKUM cepBep WebWork
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IIpunoxenue 1

OEJNEPAJIBHOE 'OCYJAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIBHOE

YUYPEXIEHME BBICIIIEI'O ObPASOBAHNIA

«BAIIKVMPCKUMN IT'OCYIAPCTBEHHBI YHUBEPCUTET»

COJJEPKAHUE PABOYEN ITPOIr PAMMBEI

JUCLMITUIMHBI AHAIMTUYeCKas reoMeTpUs Ha 1 ceMecTp

OyHad

hopma obyuenust

Buj padoThI O0BeM JUCIUIITHHBI
OO6rast TpygoeMkocthb aucimruinabl (3ET / yacoB) 3/108
YueOHbIX YaCcOB Ha KOHTAKTHYIO paboTy C IMperojaBaresiem: 37,2
JIeKLIAN 18
MPAKTUYECKUX/ CEMUHAPCKUX 18
71ab0paToOpHBIX 0
JIpyrux (TpynmnoBasi, UHAUBUAya/lbHas KOHCYIbTALYs U UHbIe BU/bI
yueOHOM JesTe/TIbHOCTH, TTpelyCMaTpHUBaroLie paboTy 00yJarommmxcs
C TIpenozaBaTesieM) 1,2
Y4eOHBIX YaCOB Ha CaMOCTOsITeTbHYI0 paboTy obyuaromuxcst (CP) 45
YueOHbIX YaCOB Ha TIO/ITOTOBKY K
sK3ameHy/3auety/auddepeHiiipoBaHHOMY 3aueTy (KOHTposb) 25,8

dopma KOHTPOJIA:
3K3aMeH 1_cemecTtp
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®opMa UsyueHus1 MaTepyasos:

OcHoBHas u

@dopmMa TekylLero

KOHTDOJS
JIEKI[UH, TIPAKTUUEeCKHe 3aHITHS, [IOTIOJTHUTe/TbHAasT
3aziaHus 1o yCIieBaeMOCTH
CeMHUHapPCKKe 3aHATHS, JIUTeparypa, .
CaMOCTOSATeTbHOM (KOJIJIOKBUYMBI,
Ne nabopaTopHblie paboThI, peKoMeHTyeMast
TeMma u cofiepkaHue paboTe CTyeHTOB KOHTPOJIbHBIE PabOoTHI,
/T camocTosiTeNlbHas paboTta u cTyfieHTaM (HoMmepa 13
KOMITbIOTEPHBIE TECTBI
TPYZ0eMKOCTH (B yacax) CTTHCKA)
Y T.0.)
Ip
JIK JIP | CPC
/CEM
1 2 3 4 5 6 7 8 9
Moayss 1
1. |TeomeTrpuueckre BEKTOPHI U OIepaLus 2 2 0 5 1-3,5 4, mepBOe 3a/jaHre OrieHka paboThI B

rapassiesbHOTo TiepeHoca. [ToHsTHe CBOOOAHOTO
BeKkTopa. Anrebpanyeckue oreparuy co
CBOOO/THBIMU BEKTOPAMU: CJIOKEHHE BEKTOPOB
(TpaBU/IO MapasIesiorpaMMa 1 IpaBmiio
TPEYro/ibHUKa) 1 YMHOKEHHEe BEKTOPOB Ha UMC/Ia.
HyneBoii BeKTOp 1 BEKTOP, TPOTHBOIIOJIOKHBIH
3alanHOMy. CBo¥icTBa anrebpanuecKux oreparnui ¢
BekTOopamH (8 cBoiicTB). [ToHsiTHe MMHENHHOM
kombuHayu. KoshduieHTs 1 3HaUeHHe
JIMHeHHOH KoMOuHary. TPUBUATBLHOCTE U
PaBEHCTBO HY/TIO TMHEHHBIX KOMOWHALIVHA.
[NonsTys MuHelHOM 3aBUCKMOCTHU U JIMHENHOMN
HEe3aBUCUMOCTU. JIHelHast 3aBUCUMOCTD [Ijist
CUCTeM M3 OFHOTO, U3 [IBYX U U3 TPeX BeKTOPOB.
TMoHATHUS KONJTMHEeAPHOCTH W KOMIIAHAPDHOCTH, X
CBSI3b C JIMHEMHOH 3aBUCUMOCTBIO. Ba3nchl Ha
TIPSIMOM, Ha TUIOCKOCTH U B TIPOCTPAHCTBE.
T'eoMeTprUeCcKUe TIOCTPOEHUS, UCTIONb3yeMbIe ISt
pa3/ioXkeHHs BeKTopa 1o 6a3ucy. TeopeMa o
JINHEMHOM 3aBUCUMOCTH CHUCTEM U3 UETHIPEX U

OHJIaMH 10
WebWork,
3aziaun 1-4 U3 uucsa
3a71au J71s1 pyOeXkKHOTo
KOHTPOJISI

ayZIUTOPUN U Y TOCKU
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6oJiee BEKTOPOB B FeOMETPUUYECKOM TIPOCTPAHCTRE
EBknnpa.

basucel 1 KoopauHaTHOe NIpefcTaB/IeHNe BEKTOPOB.
3anuch KOOP/JUHAT BEKTOPA B CTOJIOWK U
WCTI0/Tb30BaHKe BEPXHUX UHJEKCOB. 3aMeHa
6a3vica. @opMysibl Tiepexoia ¥ MaTpULIbI Tiepexoza.
Marpuiibl IPIMOTO U 0OPaTHOTO TIEPEXO/IOB.
[Tepecuét KoOpMHAT BEKTOPOB IIPU 3aMeHe
0a3uca. DUHIITeHHOBCKAs KOHBEHITUS O
pacrioyioykeHnH UHAEeKCOB B cyMMax. CKaslsipHoe
ripon3BefieHrie BeKTOpoB. CBONCTBA CKaJISIPHOTO
ripou3BefieHys (4 cBoiicTBa). BeruncieHue
CKaJIIpHOTO TIPOU3BE/IeHUsT BEKTOPOB IO UX
KOOpJMHAaTaM B KOCOyTolbHOM Oa3uvce. Matpuija
I'pama asist KocoyronbpHOTO Oa3uca. [TonsTHe 06
OPTOHOPMHMPOBAaHHOM 0Oa3uce. BrruncieHne
CKaJISIPHOTO TIPOU3Be/IeHNUST BEKTOPOB TI0 UX
KOOp/IHAaTaM B OPTOHOPMHUPOBAaHHOM Oas3wuce.
CumBon KpoHekepa.

1-3,5

4, mepBOe 3a/jaHre
OHJIAMH IO
WebWork,

3a7auM 5-8 U3 urcia
3a71au A71s1 pyOeXkKHOTo
KOHTDOJISI

OrieHka paboThI B
ayIUTOPUU U y NOCKU

OpuenTanus. [ToHsATHe 0 IpaBO U 1eBOI TPOMKax
HEeKOMI/IaHapHBIX BeKTOpPOB. BekTopHoe
npou3BefieHre BeKTOPOB (TPU yC/IOBHS,
orpeieNiAIolLMe BeKTOPHOE MPOU3Be/ileHUe JBYX
BeKTOpOB). CBOICTBa BEKTOPHOTO Mpou3BefieHus (4
CBOIiCTBa). BhIuriciieHre BEKTOPHOTO
NIpou3BeJeHNs 110 KOOpJUHAaTaM BEKTOPOB B
KOCOYTO/TbHOM 0a3uce (CTPYKTypHbIe KOHCTaHThI
BEKTOPHOT0 TIpou3BefieHus1). CTPYKTypHbIe
KOHCTaHTHI B C/Iy4ae I1paBoro U JIeBOro
OPTOHOPMMPOBAHHbIX 6a3ucoB. Brruriciienue
BEKTODHOTO IPOM3BeZleHusI 110 KOOpAWHATaM
BEKTOPOB B OPTOHOPMHPOBAaHHOM ITPaBoM Oaswce
(dbopmyna B Bufie JeTepMUHaHTa). Mcmosb30BaHye
BEKTOPHOTO NPOU3BE/IeHUS /7151 BBIYUCIEHUS

1-3,5

4, mepBoe 3a/jaHrie
OHJIAMH MO
WebWork,

3azauu 9-12 w3 uymcnia
3a/1au 17151 pyOesKHOTOo
KOHTPOJISA

OrieHka paboThI B
ayZINTOPUU U Y JTIOCKU
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TI0La/iel apasuiesiorpaMma U TpeyroibHUKa.
CMeriaHHOe TIpov3BefieHe BeKTOpoB. CBOMCTBa
CMeIllaHHOT 0 TIpor3BeieHus (4 cBolicTBa).
Bblunciienre cMelllaHHOTO NIPOU3BeeHNs
BEKTODOB I10 UX KOOPAWHATaM B KOCOYTO/IbHOM
6asuce. CTpyKTypHbIe KOHCTAHTbI CMELIaHHOTO
nipou3BefenHysi. OpreHTUPOBaHHLIN 00beM ba3suca
u cumBoi Jlesu-Uusuta. BelpakeHue CTPyKTYPHBIX
KOHCTaHT CMellleHHOro IIPOU3Be/ieHus1 uepes
cuMBoJ1 JleBu-YuBuTa. BelunciieHre CMelaHHoro
MIPOU3BeJeHNs] BEKTOPOB T0 MX KOOPJWHATaM B
OPTOHOPMHMPOBAHHOM 0a3uce MpaBoM Oa3uce
(dbopmyna B BUe ornipenenuTesisi). Vcronb30BaHMe
CMeLIaHHOT'O [IPOU3Be/leHUs /1Sl BIUHC/IeHUS
00BEMOB KOCOYTOTLHOTO TIapasuiesienuresa, KoCou
TIPY3MbI ¥ TMUPaMHU/BL.

ba3sucel u cuctemsl KoopguHar. [ToHsTHe paguyc-
BekTOpa. IIpeobpa3oBaHue KOOpAXHAT TOUKH IPU
3aMeHe CHCTeMbl KOOpAUHAT. [I0BOpOT crCTeMBI
KOOpZWHAT. 3a/jaHye JIMHUK U T0BepXHOCTel
ypaBHeHUsIMU B KoopJuHarax. [lapameTpuueckue u
HerapaMeTpuyieckre ypaBHeHus1. [Ipsimast Ha
IJIOCKOCTHU. Pa3muuHble BU/bI ypaBHEHUs NIPSIMON
Ha IJIOCKOCTU: 1) BEKTOpHO-IlapaMeTpryeckoe
ypaBHeHHe; 2) KOOpAWHATHO-TIapaMeTpruiecKoe
ypaBHeHHe; 3) HOpMabHOe BeKTOPHOe ypaBHeHHE;
4) obiijee ypaBHeHHe B KOOpAWHATAX; 5)
KaHOHMUeCKOoe ypaBHeHUe B KOOpJUHaTax; 6)
ypaBHeHHe MPSIMOM, TIPOXOJsILLell yepes Be
3a/laHHble TOUKY; 7) ypaBHeHHe TIPSIMOU B
OTpe3Kax.

1-3,5

4, TIlepBOe 3aflaHue
OHJIaliH 110
WebWork,

3azaun 13-17 u3
yKc/ia 3aad st
pPyOeXXKHOTO KOHTPOJIS

OrieHka paboThI B
ayIMTOPUU U Y JOCKH

Mopayas 2

5

ITnockocTts B mpocTpaHcTBe. Pa3nyuyHble BUJBI
ypaBHEHWs1 IJIOCKOCTH B MPOCTpPaHCTBe: 1)

1-3,5

4, BTOpOe 3a/jaHue
OHJIaWH 10

OrieHka paboThI B
ayJUTOPUU U Y JOCKHU
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BEKTOpPHO-TIapaMeTpHUyecKoe ypaBHeHue; 2)
KOOpJMHATHO-TIapaMeTpUueCcKoe ypaBHEHUE; 3)
HOpMaJIbHOe BEKTOPHOe ypaBHeHHe; 4) obiriee
ypaBHeHUe B KOOp/IMHaTaX; 5) KaHOHUYeCKoe
ypaBHeHUe; 6) ypaBHeHHe TIJI0CKOCTH, MPOXOsLIen
yepes TPU 3aJjaHHbIe TOUKY; 7) ypaBHEHHE
TMIJIOCKOCTH B oTpe3Kax. [Ipsmast B mpocTpaHCTBe.
Pa3nuuHble BUABI ypaBHEHWSI MPSIMOiA B
MIpOCTpaHCTBe: 1) BeKTOPHO-TIapaMeTpUuecKoe
ypaBHeHUe, 2) KOOpJMHaTHO-[1apaMeTpuyecKoe
ypaBHeHue, 3) BeKTODHOe ypaBHeHUe, 4)
KaHOHWYECKOe YpaBHeHNe B KOOpAHWHATax, 5)
ypaBHeHUe TpsiIMOi, MPoXo/silieil yepes fiBe
3aJlaHHble TOUKY, 6) 3alaHue NIPSIMOY B BUJiE
repeceyeHus ABYX MJIOCKOCTEH.

WebWork,
3amauu 1-2 u3 urcsia
3ajay A7isi pyOexxKHOTo

KOHTPOJIA

Osmmric. I'eoMeTprueckoe orpezieieHue 1 1-3,5 4, BTOpOE 3a/iaHue OrieHka paboThI B
KaHOHWYeCKOoe ypaBHeHUe 3JIIurica. BepiiHel, OHJIaMH 10 ayauTOpUH Uy TOCKU
M0JIyOCH, (DOKYChI, SKCLIEHTPUCUTET U JUPEKTPUCHI WebWork,
7I/MICA. YpaBHeHHe KacaTelbHOM K 3/UIUIICY. 3a7aun 3-4 13 uncia
CBOUCTBO AUPEKTPHC U (POKasbHOE CBOUCTBO 3a71au A71s1 pyOeXkKHOTo
JIIUTICA. KOHTPOJSI
l'unep6omna. ['eoMeTpuueckoe orpezeneHue U 1-3,5 4, BTOpOE 3a/iaHue OrieHka paboThI B
KaHOHWUECKOe ypaBHeHUe rurep0osibl. BepiivHel, OHJIAMH 10 ayJUTOPUH U ¥ TOCKU
MoyoCH, (POKYChI, 3KCLIEHTPUCUTET U AUPEKTPUCEHI WebWork,
runepOo/bl. ACUMITTOTBI TUTIEPOOJIBL. YpaBHEHHe 3ajaum 5-6 U3 uncna
KacaTesibHOM K rurep6osie. CBOMCTBO TUPEKTPHC U 3a7a4 Asisi pybexxHoro
(hokasbHOE CBOMCTBO THUTIEPOOIIBL. KOHTPOJSI
1-3,5 4, BTOpOe 3ajiaHue OreHka paboTel B
[Tapa6osna. [eomeTpruyeckoe onpezesieHre 1 ’ » BTOPO€ 31 ! P
OHJIAMH 10 ayJUTOpUH U Y JOCKU
KaHOHWUeCKoe ypaBHeHUe rapabosbl. BepiinHa, WebWork
(hoKychl, ¥ mapamMeTp Tapabosibl. YpaBHeHUe ’
o o 3azaun 7-8 13 uucnia
KacaresbHOU K rapabome. @okasbHOE CBOWCTBO
3a7ay A7ist pyOexxKHOTo
riapaboribL.
KOHTPOJS
KpuBble BTOpOro nopsjaka Ha IJI0CKOCTH. 1-3,5 4, BTOpOE 3a/iaHue OrieHka paboThl B
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IIpuBeseHMre KpUBBIX BTOPOIO TIOPsIKa K
KaHOHMUecKoMy BUzY. Knaccudukarys KpuBbix
BTOPOTO NopsijKa (9 TUIOB, pery/sipHble U
BBIPOXK/ieHHBbIe ciiyyan).JIoBepxHOCTH BTOpPOro
nopsizika. Kiaccugukanys moBepxHOCTel BTOPOTo
nopsifka (17 TUMoB, perysysipHble U BEIDOXKAEHHbIE
cay4au).

OHJIaliH 10
WebWork,
3amaur 9-11 u3 uncna
3a7a4 Asisi pyOexxKHOTro
KOHTDOJISI

ayIUTOpYH U Y JOCKU

Bcero yacos: 18 18 45

IMoaroToBka K 3k3ameHy (KoHTpoJib) 0 0 25,8

['pyninoBasi KoHCynbTaLys Mpef, 5K3ameHoM 1,2

Bcero uacos: 18 18 70,8 3K3aMeH
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PEI‘/JITI/IHF-HJIEIH AUCHUITIMHBI AHanuThyeckas reoMeTpuys

Hanpasnenue noarorosku:_28.03.03 HaHoMarepuaJibl

Kypc _mepBblif __, ceMecCTp_ IepBbI (0CEHHUI)

IIpunoxenue 2

Buzpl yueOHOM
JlesITeIbHOCTH CTYZEHTOB

bann 3a
KOHKDeTH
oe
3aj/laHue

Yucno
3a/laHul B
Mozyse

bannwl

MuHUMaILHBIA

MaxkcuMasbHbIH

Mopayns 1

Tekyiuii KOHTPOJIb

1. Pabora y foCcKu 1
B ayJIUTOPUH

Py0e)xHbIN KOHTPOJIb

1. Penrenue 3azjau
OHJIaWH W3 TIEPBOT0
3asianusi WebWork

0,88

17

Mopayns 2

Tekyiuii KOHTPOJIb

1. Pabora y
JOCKH U B
ayJIUTOPUH

Py6e)xHbIH KOHTPOJIb

1. Pernenune
3a7la4 OHJ/IalH U3
BTOPOTO 3a/IaHus
WebWork

1,36

11

IToompuTe/bHbIE OA/IBI

Cor71acHO TI0/I0KeHUI0

0 MOAY/IbHO PEUTHUHTOBOM CUCTEME

0 10

ITocemaemMocThb (0a/1/1bI BHIYUTAIOTCSA U3 00IIeH

CyMMBbI HAOpaHHBIX 0a/IJIOB)

[TocelieHre TeKLIMOHHBIX 3aHATHN

0 -6

IToceueHre ceMUHApCKUX 3aHSTUM

0 -10

HToroBblii KOHTPO/Ib

.JK3aMeH

|15

0 30
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IIpunoxenue 3
OOpa3upl 3aa4 /i py0e)KHOT0 KOHTPOJIS

3 nepBoro 3asaHusi no WebWork

-2 1
Bagaua 1.3. /Jansl jBa Bektopa u= | 3 | uv = | 6 | Bouuciure jijitHbl BEKTOPOB
-4 0

H HUX CKaJIdpHOe IIPOU3BeleHue.

Bagaua 1.4. Haiijjure ypaBHeHne IL10CKOCTH, KOTOpast ObLIa Obl apasLiebHa [IOCKOCTH
92 — Ty — 2z = —6 u upoxoamua 4depe3 Touky (—4,—5, —2). Bauummre orger B BUE
axr+by+cz=d, rnea=9.

Bamaua 1.5. Haiiiure ypaBHeHHe ILIOCKOCTH, KOTOPas NEPIEHUKYIAPHA IPAMON

x 8 10
y = -4 + 'J.U t
X -5 6

U [IPOXOJIAT Yepe3 TOUKY (—4, -5, 8). Banumure orser B Bujie ar+by+cz = d, riue a = 10.
3 BTOporo 3aganusa no WebWork

Bamaua 2.8. Jlns Kaxk/J10ro u3 NPUBEJIEHHBIX HIKE YPABHEHUIT YKAYKUTE B KAKYIO CTOPOHY
HallpaBJIeHbI BETBU COOTBETCTBYIOMIMX MM H1apadoJI:

1) y=—-2(x+3)?>-4, 2) y
3) z=2(y+3)> -4, 4) =«

2(x + 3)% — 4,
=-2(y+3)?% -4
Sapaua 2.9. Ykaxure, KaKoe U3 [IePeUUCIeHHbIX YPAaBHEHUH 3a,/1aéT (L) HPAMYIO JTHHUIO,
(C) okpyzxuocts, (E) ssummie, ve ssasonmiics okpyzxkuocteio, (P) napabosy, (H) runep6ory:
) ¢y —(y+1)2+22=0, 2) (z+1)?—2*—y=0,
3) %+ (2y —1)* =20, 4) y*+ (x +1)? —22% = 100,
5 x4 y?=4x +6y+9.

Bamaua 2.10. YkaxKuTe KOOPAUHATHI [EHTPA SJUIHIICA, 38/AHHOIO Y PABHEHUEeM

(z-2?%  (y—-47°
9 T T

Haﬁ,u,u're 60,JIbLL[yK} 1 MAJIYIO IIOJYOCH 3TOI0O IJLIHIICA.

1.
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IIpunoxenue 4

Oo0pas3er| 3K3aMeHaIMOHHBIX OHU/IETOB

OEJEPAJILHOE 'OCYIAPCTBEHHOE BIOJIZKETHOE OGPA30BATE/ILHOE
YUYPEZKJEHWE BBICHIEI'O OBPASOBAHW A
«BAIIKUPCKUI TOCYIAPCTBEHHBI YHUBEPCUTET »
OAKYJILTET MATEMATUKU 1 UHOOPMAIIMOHHBIX TEXHOJIOTUIA
KA®E/IPA BLICHIEN AJITEBPBI U TEOMETPUHA

3K3aMEeHAILMOHHbIH Omiaer Ne ' HOMEp CKpbIT
0 JUCOUIUINHE «AHajimTu4deckas reomerpus» (20 - y4. rox)

1. BekTopHoe NpoU3BeIeHHE BEKTOPOB H €I'0 CBOHCTBaA. BhMucIeHHe BEKTOPHOTO
MPOU3BEICHAS] BEKTOPOB 10 HX KOOPJIHHATAM B OPTOHOPMHPOBaHHOM Oasuce.

2. I'eomerpuyeckoe olipejiesieHne JUIAIICA U KaHOHHYeCKoe ypaBHeHHe. Iucio-
BbIE TIApaMETPEI H PeOMETPHICCKHE CBOHCTBA, IJLIHIICA.

[Ipenogasarens / lapumnos P. A. /
3as. Kadepoii / Xabubymwmn B. H. /
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