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1. Poab nucuunimubl «Teopusi mosieil npuMeHsieMbIX B pa3Beg04Hoil reogpusnke» B POPMUPOBAHMH KOMIIETEHUMI BbIITYCKHUKA:

DCMEHT N Cenecn B yaETATE] CocraBisiiomye pe3yJibTATOB 0CBOEHUS (1eCKPUNTOPbI KOMIIETEHIIMI)
o0pa3oBaTeJIbHOM p Kon 0CBOEHMS
NPOrpamMMbl KomnereHuuu | HaumeHoBaHue KoMIIeTeHIHMHU 001l HanMenoBaHHe
(AMCUMILIMHA, Kon
npaktuka, F'HA)
Teopm{ noJjei 9 TMCK(Y)-2.1 P1 TICK(Y)-2.1.B1 HaBblkamu pacueTa XapaKTepUCTUK BEKTOPHBIX MOJIEH (IIOTOK, MPKYJISALMSA BEKTOPA) MO
o MX aHAJIMTHYECKUM BBIPAKECHHUIM
HPUMEHACMBIX Pemats 3a1aun BEKTOPHOH U TEH30PHOM anreOphl; pacCUUTHIBAaTh U hepeHIanbHbe
B pa3BejO4YHON MICK(Y)-2.1.Y1 | XapakTepHCTUKH CKAISPHOIO U BEKTOPHOTO MO (TPaIMeHT, TMBEPTEHIINS, POTOP) TI0 ET0
FGO(I)I/IBI/IKe AHAJIMTUYECKUM BBIPAKEHUAM
CriocoGHocTs, BLABIATS TICK(Y)-2.1.31 OnpeneneHus U pa3Inyms NOCTOSHHOTO ¥ NEPEMEHHOT'0, CKAJISIPHOTO ¥ BEKTOPHOT'O MOJIS
€CTECTBEHHOHAYYHYIO CYLTHOCTh
HpOGHeM, BO3HHKAKIINX B XOJC
PO ecCHOHATBHOI TICK(Y)-2.1.B2 HaBblkamu pelieHus 3a/1a4 ¢ UCHOJIBb30BaHUEM TeopeM, (GOpMyII 1 3aKOHOB TEOPUH OIS
JACATCIIBHOCTH, IPUBJICKATH IJIA UX
PEIICHHS COOTBETCTBY O HccnenoBaTe BEKTOPHOE 10JIE MO €TI0 JUBEPrEeHIMU U POTOPY, OLEHUBATH I10JI€ TI0
(hM3UKO-MaTeMaTHYECKHH ammapar HCK(Y)-2.1.Y2 YCIIOBHIO IOTCHLMANLHOCTH
[IpousBoaHbIe U HHTErPATBHBIC XaPAKTEPUCTHKH MOJISI; OCHOBHBIE TEOPEMBI, (hOPMYJIBI i
MCK(Y)-2.1.32 3agaun Teopun ot (Octporpazackoro-I'aycca, Ctokca, I'puna, nupuxie, Helimana,
Ilyaccona)
2. Iloxa3arenu M MeTOALI OLIEHUBAHUA
Ilnanupyembie pe3yJbTaThl 00y4eHHs IO Kon HanMeHoBaHue pa3aesia M CUUILINHBI MeToabl OLeHUBAHUS
AUCIHUIIIMHE KOHTPOJHUPYEM (OIIeHO‘lHLIe
Kon HanmeHoBanue oil MepOonpHUATHS)
KOMIICTCHIINH
(1M ee 4YacTH)
PJI-1 | Ymers 3aaBaTh mosst OCPEACTBOM pasnudHbix | HCK(Y)-2.1 Paspea 1. OCHOBHBIE IOHATHS NOJIS U 3aiura 1a00paTOpHOIt
CHUCTCM KOOpAWHAT, PCIIATh 3aJa4u BeKTOpHOﬁ MaTeMaTHYeCKUI afrapar AJjid 3alaHus 1 pa6OTBI,
Y TEH30PHOH anreOphl B pa3TUIHBIXCUCTEMAX aHaM3a (PU3UYECKUX TOJeH Brinonuenune /13
3auér

KOOpJHHAT




PJI-2 | 3HaTh OCHOBHBIE MOHSTHS TOJISA, YMETh HaXOauTh | [ICK(Y)-2.1
UHTErpalibHbIe U AU(PepeHIraIbHbIe
XapPaKTEPUCTUKH OIS [0 €r0 aHATMTHYECKOMY
BBIPAXKEHUIO, OTIPE/IEIISATh TIOTEHIIHAIIbHbIE,
JIaMeJUIapHBIC ¥ BUXPEBBIE TOJIS.

PJ[-3 | Pematb  mnpsMble  3agaun 10 pacuery | HCK(Y)-2.1 Pazaen 2. TeopeTuveckoe Onucanue 3amuTa 1a00paTOPHOM
MOTEHIMAIOB M  CHJI  OT  TOYEYHOrO, (hU3UIECKUX MTOJICH pa3TUIHON TTPUPOIBI paboTHI,
IOBEPXHOCTHOTO,  OOBEMHOTO  HCTOYHHKA, BI’IHOJ;He}fHe nJs

ayér

JIUTIONS ¥ IBOMHOTO CJIOS.

PJI-4 | ITonnmaTh CMBICT ypaBHEHHI MakcBeiuia IICK(¥)-2.1
MPUMEHHUTENIFHO K PACIIPOCTPaHEHHIO
QJICKTPOMAruuTHBIX BOJIH B BAKYyM€ U
BemiecTse, M epeHIanbHbIX YpaBHEHUH
paBHOBecHs, 3aKOHA [ 'yka 1 BOTHOBBIX
yYPaBHEHHH JUTS IPOAOJIBHBIX M TIOIEPEYHBIX
YIpyTux aepopManmit

3. IlIxaja ouneHHNBAHHUSA

[Topsimox opraHu3aIil OLEHUBAHUS PE3YJIbTaTOB OOyUYeHUS B YHHUBEPCHUTETE PETIAMEHTHUPYETCS OTHAEIbHBIM JIOKAIbHBIM HOPMATHBHBIM aKTOM —
«CucreMa OIeHUBaHHS PE3yIbTaTOB 00y4deHHUS B TOMCKOM MOJUTEXHUYECKOM YHHBepcHuTeTe (CucTemMa OlleHHBaHUsA)» (B JEHCTBYIOIICH PEAAKIINN ).
Hcnonb3yercss OalIbHO-PEUTUHTOBAsl CHCTEMa OIEHUBAHUSI pe3ylbTaToB oOyueHHs. MToroBast oleHka (TpaaullMOHHAs W JIUTEpHAs) MO BUAAM
yueOHor nestenpbHOCTH (M3ydenune nucuurmuinH, YHWPC, HUWPC, kypcoBoe NpOEKTHpOBaHHE, MPAKTHKH) OMPEISIsIeTCs CyMMOW OaioB Mo
pe3yJbTaTaM TeKYIIEro KOHTPOJIS U IPOMEXKYTOUHOM aTTecTallu (MTOrOBasi pEUTHHTOBas olleHKa - MakcumyM 100 6amioB).

Pacnpe,ueneHI/Ie OCHOBHBIX H AOOIIOJIHUTCIBHBIX Oa/oB 3a OICHOYHBIC MCPOIPUATUA TCKYLIECTO KOHTPOJISA U HpOMG)I(yTO‘lHOﬁ arTeCTalun
YCTaHaBJIMBACTCA KAJICHAAPHBIM peﬁTI/IHF-HHaHOM JUCHHUITIIINHBI.
P CKOMCHAYCEMas HIKaJIa I OTACIBbHBIX OICHOYHBIX Meponpmmdﬁ BXOAHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJIHEHHSI | CooTsBercTBHE | Onpeneienne oneHKH




3aJaHust

TPAJAMLHOHHOI OlleHKe

90%+100% «OTINYHO» OTinyHOE MOHUMAaHKE MPeIMEeTa, BCECTOPOHHUE 3HAHMUSI, OTJIMYHbIC YMEHHUS U BIIaJICHHUE OMBITOM MPAKTUUECKON JAeITeIbHOCTH,
HEOOXOIUMBIC Pe3yJIbTaThl 00yUeHHsI CHOPMUPOBAHBI, UX KAYECTBO OIICHEHO KOJUYCCTBOM 0AJIOB, OJU3KUM K MAKCHMAJIbHOMY

70% - 89% «Xopo1o» JlocTaTo4HO MOJTHOE MMOHMMAaHUE MIPEIMETa, XOPOIINE 3HAHUS, YMEHUS U OIBIT MPAKTHICCKOH NEATCILHOCTH, HEOOXOIUMBIC PE3yIbTAThI
00yueHHs C(hOPMHUPOBAHBI, KAYECTBO HU OJHOTO U3 HUX HE OIICHEHO MHHUAMAJILHBIM KOJIMYECTBOM 0aJIIOB

55% - 69% «Y TOBIL» IIpueMiemoe MoOHUMaHKUE MPEAMETA, YIOBICTBOPUTEIBHBIC 3HAHUS, YMECHUS H OTBIT MPAKTHYCCKON IEATCIBHOCTH, HEOOXOIUMBIC

Ppe3yJIbTaThl 06yquH;1 C(l)OpMI/IpOBaHI)I, Ka4€CTBO HEKOTOPBIX U3 HUX OLICHECHO MUHUMAJIbHBIM KOJIMYCCTBOM GaioB

0% - 54% «Heynosin.» PesynbraTel 00y4eHNs] He COOTBETCTBYIOT MEHUMAJIBHO JOCTATOYHBIM TPEOOBAHHUAM
[Ikana a1t OIIEHOYHBIX MEPOIIPHUATHIA U U PEepeHINPOBAHHOTO 3a4eTa / 3aueTa**
Crenenn
C
¢opmMupoBaHHOCTH Ban COOTBeTCIBﬂe Onpenenenne onenin
pe3yabTaToB TPAAUIIMOHHOU OLICHKE
00y4eHust
90% +100% | 90+ 100 «OtnuaHO» OTnu4HOE NOHUMAaHKE IPeAMETa, BCECTOPOHHUE 3HAHUS, OTIIMYHBIE YMEHHUS U BIaJE€HHE ONBITOM NPAKTHYECKON AEATENbHOCTH,
HEOOXOAMMBIE PE3YJIbTAaThl 00yUeHHsl CQOPMHUPOBAHbI, X KAYECTBO OLIEHEHO KOJIMYECTBOM 0ajlioB, OJIM3KUM K MAKCUMAJIbHOMY
70% + 89% 70 =89 «Xopomo» JlocTaTo4HO TOJTHOE TOHUMAHHUE MPEIMETa, XOPOIINE 3HAHNS, yMEHHS U OIIBIT IPAKTUYECKOHN JIESTEIbHOCTH, HEOOXOMMBbIE
pe3ysbTaThl 00y4eHHs COPMUPOBAHBI, KAYECTBO HU OJIHOTO M3 HUX HE OIIEHEHO MUHUMAaJIbHBIM KOJMYECTBOM OalIOB
55% + 69% 55+69 «Y IOBILY [Ipuemiemoe MOHMMaHKE TIPEAMETA, YIOBICTBOPUTEIbHBIC 3HAHUS, YMEHHUS U OIIBIT MPAKTHIECKOH NesITeTbHOCTH, HEOOXOMMBbIe
pe3yibTaThl 00y4eHHs COOPMHUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OIIEHEHO MUHUMAJILHBIM KOJIMYECTBOM OAIIIIOB
55% +100% | 55+100 «3aureHo» Pe3ynbTaThl 06y4eHHs] COOTBETCTBYIOT MUHUMAJIBHO IOCTaTOYHBIM TPEOOBAHUSIM
0% + 54% 0+54 «Heymori»/ Pe3ynbTaTel 00yueHus: He COOTBETCTBYIOT MUHUMAIILHO JIOCTATOYHBIM TPEOOBAHUSIM

«He 3aureno»

4. IlepeyeHb THNOBBIX 33/IaHUI

OueHouHble IIpuMepsbl THNOBBIX KOHTPOJIbHBIX 3aaHUIH
MepOonpUSITHSI
1. Brinonuenue IIpumep Bonpocos U/13 (BapuanT 1):
n3 1. Hamucatp BeIpaskeHHE I OPHEHTHPOBAHHON 3JIEMEHTapHOMH rutomaaku dS B ceprueckoil ciucreme KOOpAUHAT.
2. Haiitu npoussoanyio ¢pynxiuu T = (2xy? + z°x — 4xyz)'"? no nanpasienuo sexropa f(2;3; 1) B Touke M (1; 2; 2).
3. Haitru u nocrpouts gradU, U = 2x? + 3zy — xz B Touke M (1;1;1).
4. ®duznueckuii cMpicn BekTopa gradU
5. atb onpejieneHye noJsi.
2. 3amura Bonpocel k 1a6opaTopHoii pabore:
11a60PaTOPHON 1 ®usnvecKkuii CMbICI TPOCTPAHCTBEHHOW NPON3BOHOM CKAJIIPHOTO T1OJIS 110 TTPOM3BOJIEHOMY HaIlPaBJICHHIO.




OueHOYHbIE

l'[puMepu THNOBBIX KOHTPOJBbHBIX 3agaHui

MEpPONpPHATHS
paboThI 2 Koaddpunmentsr Jlame st mumnHApUUEcKoit U chepuieckoll cucTeMbl KOOPAUHAT.
3 CumBonnueckuid Bektop Habia, kak ¢ ero npuMeHeHHEeM 3alMChIBAIOTCS TIPOCTPAHCTBEHHBIE IPOU3BOIHBIE CKAISPHBIX U BEKTOPHBIX IOJICH.
3. 3ayéT Bonpocs! OuiieTa Ha 3auéTe:
1.3nemeHT IyrH B IeKapTOBOW M KPUBOJHMHEHHOW cucTeMe koopauHaT. Kosdduuuents! Jlame.
2.BeBecTr BBIpaXCHHE [UISI MPOCTPAHCTBEHHOH IPOW3BOJHOW CKAILIPHOTO IO IO MPOHW3BOJIHHOMY HAIPABICHHIO B 00OOIIECHHOM
KPUBOJINHEHHOM CUCTEME KOOPAUHAT.
3.IToroxk BekTopa f u pusndecknit cmpica div f.
4.BeiBectr Bepakenue s div f B koopauHaTHON hopMe B 0000IIIEHHON KPUBOJWHEHHONW CHCTEME KOOPIMHAT.
5. Meroanuyeckue ykazaHus 0 poueaype OeHUBAHUSA
Ouenovnble IIpouenypa npoBeaeHHsi OLEHOYHOT0 MEPONIPUSATHS M HEOOX0AUMbIE METOAMYECKHE YKA3aHUS
MepPONpPHATHS
1. BrimonHenne CocTouT 13 IATH BOIIPOCOB.
U3 Kputepun ouennBanusi: [lonHblii 0TBET, CONMPOBOXKIAEMbIH HEOOXOJUMBIMU CXeMaMHt U (OpMyJiaMHu: 3a OTBET Ha | Bompoc — 1 Gaiur.
2. Jamura Kpurepuu oneHuBanus:
11a6OPaTOPHON 1.IlpuBeneHa KpaTKas TEOpETUIECKast OCHOBA JUIS BBIIOHEHMS paboThl — 1 6armn
6 2. Bce pacueThl BBIIIOJIHEHBI TPaBUIIBHO — 1 Oam;
paboThL 3.BeInosHeHs! He0OXoquMBbIe TpaduuecKre mocTpoeHus — 1 Gamn
4. BuInoJIHEH aHAIN3 C MPUBJICUYCHUEM CBeZ[eHI/Iﬁ us3 y‘-Ie6HI)IX KypCOB CMEXKHBIX JUCHUIIIMH C HATUIUEM CaMOCTOATCIIbHBIX BEIBOAOB — 1 Gamn
5. Pabota ohopmieHa KaueCTBEHHO, UMeeT BCce HE0OXOAUMBIE Pa3/elibl, COTJIACHO TpeboBaHuIM — 1 Gayn
3. 3ayér 3au€T ocymiecTBiseTcd B COOTBETCTBUHU ¢ [loyo’keHMEM O NMPOBENEHHMH TEKYIIEro KOHTPOJS W NMPOMEXyTo4Hou arrectanmu TIIY. Buner

BKITI04aeT 4 Bompoca. MakcuMaiabHOE KOIMYECTBO OaylIoB 3a OTBET Ha 1 Bompoc — 5, Bcero 20 6aioB.

Kpurepun oneHkH oTBeTa Ha BONPOC OMjIeTAa HA 3a4éTe:

OTBeT OLCHMBACTCSH 5 6an106 B TOM CiIydae, €CIM OTBET COOTBETCTBYET CIEAYIOIINM KPUTEPHSM: CTYAEHT IOJHO PacKpbul CoJep)KaHHe
Mmarepuasa B O0BEMe, MpPEAyCMOTPEHHOM TIPOrpaMMON M Y4YeOHHMKOM; M3JIOKHJ Marepual TpPaMOTHBIM S3BIKOM B HEOOXOJMMON
MOCJIE/I0BATENILHOCTH; IPOJEMOHCTPHPOBAI YCBOCHNE PaHEe M3YUYEHHBIX COIYTCTBYIOMIMX BOMPOCOB, OTBEYAT CAMOCTOSTENHHO 0e3 HaBOMASIINX
BOIIPOCOB TpemnoaBaTesst. Bo3MOXKHBI 0/1Ha-71B€ HETOYHOCTH ITPH OCBELICHUH BTOPOCTEIIEHHBIX BOIPOCOB.

OtBer oleHUBaeTCs ka 4 6anna B TOM Ciydae, €CJIM OTBET B OCHOBHOM COOTBETCTBYET TPEOOBAHMSAM Ha OTJIMYHYIO OTMETKY, HO IIPH 3TOM
CYIIECTBYEeT OJMH M3 HEJOCTAaTKOB: JOIYILICHbl OJHMH-/Ba HEJ04YeTa MpPU OCBELICHUH OCHOBHOI'O COJAEPXKAHHUSI OTBETA, UCIIPABJICHHbBIE IO
3aMEYaHHIO MTPeroaBaTelIs; OMyIIeHa OIrOKa WK Oojiee IByX HEAOYETOB IIPH OTBETE HA BTOPOCTEIIEHHBIE BOIIPOCHL.

OrtBeT oueHuBaeTca Ha 3 6anna B TOM Cllydae, €CId B IIPOLEcCe OTBETAa HEIIOJHO MM HEIOCIEA0BATEIbHO PACKPHITO COAEPIKAaHUE MaTepHala,
HO IOKa3aHO ofllee MOHMMaHUE BONPOCa M IMPOAEMOHCTPUPOBAHBI YMEHHS, JOCTATOYHbIE IJIsl AajbHEHIIEro YCBOSHHS MPOTrPaMMHOTO
Marepuaia; CTYACHT HE CMOI' MPUBECTU NPUMEPHBI 1A TMPOACHCHUA TCOPHUH; NPHU M3JIOKCHUHU TCOPECTUYECKOro Marepuajia BbIABJICHA
HEJI0CTaTOYHas! C(HOPMHUPOBAHHOCTH OCHOBHBIX KOMIETEHIIMH.

OrtBer onieHuBaercst om ) 0o 2 6ann06 B TOM Cilydae, €CIM CTY/IEHT HE CMOT' PacKpBITh TEOPETHYECKOE COJIep)KaHUe MaTepralia B MUHIMAJIbHOM
o0beMe, NpeyCMOTPEHHOM IIPOrPaMMii; OTCYTCTBYET IMOCIIEA0BATEIILHOCTD M3JIOKEHHE W YINOTpeOJieHHe HeoOXOAuMOoW TepMuHosorun; Bee
OTBETHI COMPOBOXKIAIOTCSI HABOSIIMMH BOIIPOCAMH ITPENOaBaTeIsl.

[Ipu ycTHOM OTBeETe IperojaBaTeslb MOKET HOBBICUTH OTMETKY 32 OPMIMHAJIBHBIM OTBET Ha BOIIPOC; 32 pelleHue OoJiee CIOXKHOM 3a/1aud HIIH
OTBET Ha 0oJiee CII0KHBII BONIPOC, PeUI0KEeHHbIE 00yJaroneMycsl IOTIOJIHUTEIbHO MT0CIe BBIIOJIHEHUS UM 3a/IaHHH.







