®OH/I OHEHOYHBIX CPEACTB 1O IMCITUITJIMHE

MPHUEM 2020 r.
OOPMA OBYYEHUS ounas

Teopus noJeii, npuMeHsieMbIX B pa3Be104Hoii reopuinke

Hanpasiiense noaroroBku/
CHEeHaTbHOCTD
Obpa3zoBarenpHas IporpaMma
(HanpaByieHHOCTE (IpodHIb))
Cnenmnanmu3anus

Ypogenb o0pazoBaHHs

Kypc
TpynoeMKOCTb B KpeIHTax
(3a4ETHBIX €IHHHIIAX )

3aBenyrommii kadeapoi -
PYKOBOJUTENH OT/ICTCHHUS
Ha rpapax Kageapbl
Pykosoautens OOI1
I1penonasaressb

' 21.05.03 TexHOIOrHsI €0 I0rHYECKOi pa:iBez[Ku

leopuzuyeckue MeTOAbI HCCIAEIOBAHUS CKBAKUH

I'eopusHuecKkHe METO/IbI HCC/IEI0BAHHA CKBAKHH

BbICIIIEE 00pa30BaHHUE - CIIELHATHTET

4 | ceMecTp [7

/ /‘/ l 'ycesa H.B.

! Pocrosues B.B.
! =

a2 7 —]

o | Konmakos 10.B. _

2020 r.




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

JiteMeHT " Cemecr COCTaBJ]S[l()l.[lI/Ie pe3yJbTaTOB OCBOCHUSA (ZlecKpﬂHTOle KOMl'leTeH].[ﬂﬁ)

o0pa3oBaTebHOI P Kon

nporpaMmal KOMIIETCHIIMH HaumeHoBaHHe KOMIIETEHIIHA HaunMmeHOBaHHKE

(IMCHUIUINHA, Kon
npaktuka, F'HA)
Teopm{ noJjei 7 TMCK(Y)-2.1 TICK(Y)-2.1 B1 HaBblkamu pacueTa XapakKTepUCTUK BEKTOPHBIX MOJIEH (IIOTOK, LMPKYJISALMS BEKTOPA) MO

UX QaHAIMTUYCCKUM BBIPaXKEHUIM

HpHMeHHeMI’Di Penrats 3aa4u BEKTOPHOMN U TEH30PHOM aireOpbl; paccuuThIBaTh AU GepeHIiraIbHbIe
B pa3BejO4YHON IICK(Y)-2.1.Y1 | XapakTepHCTUKH CKAISPHOIO U BEKTOPHOTO MOJIs (TPaIMeHT, TMBEPTEHIINS, POTOP) TI0 ET0
FGO(I)I/IBI/IKe AHAJIUTUYECKUM BBIPA)KEHUAM

podeCCHOHANBHOM

CrocoOHOCTh BBISBIISTH
€CTECTBEHHOHAYYHYIO CYIIHOCTh
mpo0JieM, BO3HUKAIOIIHX B XOJI€

ACATCIIBHOCTH, IIPUBJIEKATH I UX
peuicHus COOTBCTCTBy}OIJ_II/Iﬁ
dDI/IBI/IKO-MaTeMaTPI‘IeCKHﬁ arrapar

TICK(Y)-2.1.31

Ormnpenenenus U pa3andus IOCTOSIHHOIO U IEPEMEHHOT0, CKaJIIPHOTO U BEKTOPHOT'O MO

TICK(Y)-2.1.B2

HaBbIxaMu peleHHs 3a1a4 ¢ UCIIOIb30BaHUEM TeopeM, (pOopMyIl H 3aKOHOB TEOPHUH HOJIS

MICK(Y)-2.1.Y2

HCCJ’ISZ{OBHTL BEKTOPHOE I10JIE 110 €I'0 AUBEPIC€HIIUU U POTOPY, OLICHUBATH II0JIE 11O
YCJIOBUIO IOTCHUIHAJIBHOCTHA

ICK(Y)-2.1.32

ITpousBoaHbIC 1 MHTErPANIbHBIC XapAKTEPUCTHKH I10JI51; OCHOBHBIE TEOPEMBI, (POPMYJIbI 1
3agaun Teopun ot (Octporpazackoro-I'aycca, Ctokca, I'puna, npuxie, Helimana,

Ilyaccona)
2. Iloka3aTesid M MeTOJbI OLlEHUBAHUS
Ilnanupyembie pe3yJbTaThl 00y4eHHs IO Kon HanMeHoBaHue pa3aesia M CUUILINHBI MeToabl OLeHUBAHUS
AUCHUILINHE KOHTPOJIMpyeM (oeHOYHbIE
Kon HanmeHoBanue oil MepOonpHUATHS)
KOMIIeTeHIINH
(1M ee 4YacTH)
PI-1 | YMerb 3a1aBath MoJs MOCPEACTBOM pasnuuHbix | HCK(Y)-2.1 Paznen 1. OCHOBHEIE TTOHATHS TTOJIS U 3amura 1abopaTopHOM
CHCTEM KOOPJMHAT, pEIIaTh 3a7jaul BEKTOPHOU MaTeMaTUUYECKUH anmapar AJis 3aJaHusl 1 paboTsl,
Y TEH30pHOH anreOpsl B pa3InYHbIXCHCTEMAx aHanmM3a (pU3NIECKUX MoJeH KOHTpOJIbHAs pabora,
KOOpJUHAT 3Q4éT




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 3a1uTa J1abopaToOpHOi
MOTEHIMAIOB M  CHJI  OT  TOYEYHOrO, (hU3UIECKUX MTOJICH pa3TUIHON TTPUPOIBI paboTHI,
TIOBEPXHOCTHOTO, ~ OOBEMHOrO0  MCTOYHMKA, KOHTposbHas paboTa,

3auéT

JIUTIONS ¥ IBOMHOTO CJIOS.

PJI-4 | IlonnmaTh 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 PE3yJbTATOB OOYYEHHS B YHHBEPCUTETE PETJIaAMEHTUPYETCS OTIENbHBIM JOKATbHBIM HOPMATUBHBIM aKTOM —
«CucreMa OIeHUBAaHHS PE3yIbTaTOB 00y4YeHHUS B TOMCKOM MOJUTEXHUYECKOM YHHBepcHuTeTe (CucTemMa OlleHHBaHUsA)» (B JEHCTBYIOIMICH PEAAKIINN ).
Hcnonb3yercss OalIbHO-PEUTUHIOBasl CHCTEMa OIICHUBAHHUS pPE3yJIbTaToB oOydeHwus. MToroBas oreHKa (TpagullMOHHAs W JUTEpHAas) MO BHUAAM
yueOHor nestenpbHOCTH (M3ydenune nucuurmuinH, YWPC, HUWPC, kypcoBoe NpOEKTHpOBaHHE, MPAKTHKW) OMPEASISeTCs CyMMOW OaioB Mo
pe3yJibTaTaM TeKYIIero KOHTPOJIS ¥ TPOMEKYTOUHOM aTTecTaluu (MTOroBasi peHTHHTOBas olleHKa - MakcumyM 100 6amioB).

Pacnpe,ueneHI/Ie OCHOBHBIX W OOIIOJIHUTCIBHBIX Oa/ioB 3a OICHOYHBIC MCPOIPHUATUA TCKYLICTO KOHTPOJISA U HpOMe)I(yTO‘{HOI\/'I aTTeCTalun
YCTaHaBJIMBACTCA KAJICHAAPHBIM peﬁTI/IHF-HHaHOM JUCHHUITIIINHBI.
P CKOMCHAYCEMas HIKaJIa I OTACIBbHBIX OIICHOYHBIX MepOHpI/IHTI/Iﬁ BXOAHOI'O ¥ TCKYHICT'O KOHTPOJIA

% BBINOJIHEHHSI | CooTsBercTBHE | Onpeneienne oneHKH




3aJaHust

TPAJAMLHOHHOI OlleHKe

90%+100% «OTINYHO» OTinyHOE MOHUMAaHKE MPeIMEeTa, BCECTOPOHHUE 3HAHMS, OTIIMYHbIC YMEHUS U BJIa/ICHUE OMBITOM MPAKTUUECKOHN JeATeIbHOCTH,
HEOOXOIUMBIE Pe3yJIbTaThl 00yUeHHsI CHOPMUPOBAHBI, UX KAYECTBO OIICHEHO KOJUYCCTBOM 0AJIOB, OJU3KUM K MAKCHMAJIbHOMY

70% - 89% «Xopo1o» JlocTaTo4HO MOJTHOE MTOHMMAaHUE MIPEMETa, XOPOIINE 3HAHUS, YMCHHUS U OTBIT MPAKTUICCKOH e TETbHOCTH, HCOOXOIUMBIC 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 O6y‘{eHI/IH 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 ayist OLIEHOYHBIX MEPOTIPHUATHIA U AU PEpPeHIIMPOBAHHOTO 3adeTa / 3aueTa™*
Crenens
C
¢opmMupoBaHHOCTH Ban COOTBeTCIBﬂe Onpenenenne onenin
pe3yabTaToB TPAAUIIMOHHOU OLICHKE
00y4eHust
90% + 100% 90 + 100 «OTINYHOY OTIMYHOE TOHMMAaHUE IPEIMETa, BCECTOPOHHHUE 3HAHHUS, OTIIMYHBIE YMEHUS U BJIaJCHUE ONBITOM MPAKTHYECCKOMN NEATCIBHOCTH
p b
HEOOXOAMMBIE PE3YJIbTAaThl 00yUeHHsl CQOPMHUPOBAHbI, X KAYECTBO OLIEHEHO KOJIMYECTBOM 0ajlioB, OJIM3KUM K MAKCUMAJIbHOMY
70% + 89% 70 =89 «Xopomo» JlocTaTo4HO TOJTHOE TOHUMAHHUE PEIMETa, XOPOIIHE 3HAHUS, YMEHHS | OIIBIT IPAKTHYECKOH AeATeIbHOCTH, HEOOXOANMBIE
pe3ysbTaThl 00y4eHHs COPMUPOBAHBI, KAYECTBO HU OJIHOTO M3 HUX HE OIIEHEHO MUHUMAaJIbHBIM KOJMYECTBOM OalIOB
55% + 69% 55+69 «Y IOBILY [Ipuemiemoe MOHNMaHKE TIPEAMETA, yIOBICTBOPUTENbHBIC 3HAHHS, YMEHHS U OIIBIT IPAKTUUECKOH AEITENbHOCTH, HEOOXOANMBIE
pe3ynpTaThl 00yueHus chOPMHUPOBAHEL, KAYECTBO HEKOTOPHIX M3 HAX OIIEHEHO MHHAMAIIEHBIM KOJTMIECTBOM OaiioB
55% +100% | 55+100 «3aureHo» Pe3ynbTaThl 00y4eHHs] COOTBETCTBYIOT MUHHUMAJIBHO TIOCTaTOYHBIM TPeOOBaHUSAM
0% + 54% 0+54 «Heymori»/ Pe3ynbTaTel 00yueHus: He COOTBETCTBYIOT MUHUMAIILHO JIOCTATOYHBIM TPEOOBAHUSIM
«He 3aureHo»

4. IlepeyeHb THNOBBIX 33/IaHUI

OueHouHble IIpuMepsbl THNOBBIX KOHTPOJIbHBIX 3aaHUIH
MeEpONnpUATHS
1. KonTponbnast | Kourposnbhas pa6ota no paszeny « Teopus mosis»
pabora Bonpocel KOHTPOJILHOM PadoThI:
1. Hammcats BbIpakeHHe JUII OPHEHTUPOBAHHOM 3JIeMeHTapHOH tuomanku dS B cepuyeckoil cucteMe KOOpIUHAT.
2. Haiitu npousBoanyto ¢pynkiuu T = (2xy? + z°x — 4xyz)!"? no manpaenenuto Bexropa 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 cMpici BekTopa gradU
5. JlaTb onpeseneHue moisl.
2. 3ammura Bonpocs! k 1a6opaTopHoii padoTe:




OueHOYHbIE

l'[puMepu THNOBBIX KOHTPOJBbHBIX 3agaHui

MepONnpHATHS
na6opaTopH0171 1 ®usnueckuit CMBICT MPOCTPAHCTBEHHON MPOU3BOIHON CKAJISIPHOTO OIS IO MPOU3BOJIHLHOMY HalpaBJIeHHUIO.
paGOTH 2 KoaddurmenTs! Jlame Ui UITHHAPHYCSCKON U CHEePUICCKON CUCTEMBI KOOP/IMHAT.
3 CumBosimueckuii BekTop Habma, kak ¢ ero mpruMEHEHHEM 3aHMChIBAIOTCS IPOCTPAHCTBEHHBIC MPOU3BOIHBIC CKAISIPHBIX U BEKTOPHBIX MOJICH.
3. 3ayér Bonpoco! 0usteTa Ha 3auéTe:

1.DnemMeHT IyTu B IeKapTOBOM U KPUBOIHHEHHOM cucteme koopauHat. Kosgdumments: Jlame.

2.BoBecTr BBIpaXCHHE [UISI MPOCTPAHCTBEHHON IPOW3BOJHOW CKAISIPHOTO TIONS IO TPOW3BOJFHOMY HANpaBiIeHHI0 B 0000mMIeHHON
KPUBOJIMHENHOM CUCTEME KOOPAUHAT.

3.IToroxk BekTopa f u pusnaecknit cmpica div f.

4.BeiBecTr BeIpakeHue s div f B koopauHaTHON hopMe B 0000IIeHHON KPUBOJWHEHHOW CHCTEME KOOPIMHAT.

5. Meroanuyeckue yKazaHus 0 Npoueaype OLeHUBAHUSA

OuneHovHbIe

IIpouenypa npoBeaeHHsI OLIEHOYHOT0 MePONPHUATHS M HEOOXOAMMbIE MeTOAMYEeCKHe YKAa3aHU

MEpONnpHATHS
1. KonTponpHas CocToUT U3 MSATH BOMPOCOB.
pabora Kputepun ouennBanusi: [1onHbIi OTBET, CONMPOBOXKIAEMBIH HEOOXOJUMBIMU CXeMaMHt 1 (OpMyJiaMHu: 3a OTBET Ha | Bompoc — 1 Gaiur.
2. Jamura Kpurepun ouenuBanus:
11a6OPaTOPHON 1.IlpuBenena kpaTkas TeOpETUUECKast OCHOBA JUIS BHIIOJHEHUS paboThl — 1 Gasn
6 2. Bce pacueThl BBIIOJIHEHBI TPaBUIIBHO — 1 Oam;
paboThL 3.BrImonHeHs He00X0IuMBbIe rpadudeckre mocTpoeHus — 1 6amn
4. BhINOTHEH aHAIN3 C TIPUBJICYCHNEM CBEJICHUN M3 YIEOHBIX KyPCOB CMEXHBIX AUCIUIIIIMH C HAJTMYHEM CaMOCTOSATENFHBIX BEIBOJIOB — 1 Gasmt
5. Pabota ohopmMieHa KaueCTBEHHO, UMeeT BCe HEOOXOAMMBIE Pa3/elibl, COTJIACHO TpeboBaHUIM — 1 Gayt
3. Bauér 3auéT OCyIIECTBISIETCSI B COOTBETCTBUHM ¢ [lojokeHHMEM O TPOBEACHUU TEKYIEro KOHTPOJS M MPOMEeXyTouHoi arrectarmu TIIY. buner

BKITIO9aeT 4 Borpoca. MakcuMaibHOE KOJIHYIECTBO OAJIOB 3a OTBET Ha 1 Bompoc — 5, Bcero 20 6aoB.

Kpurepun oueHkH oTBeTa Ha BONPOC OMjIeTa HA 3a4éTe:

OTBeT OlCHUBACTCS 5 6a106 B TOM CiIy4ae, €CIA OTBET COOTBETCTBYET CICAYIONIMM KPHUTEPUSAM: CTYICHT IOJHO PACKPBUI COIEpKaHHE
MaTepuaja B o0OBeMe, IPEIyCMOTPSHHOM NPOTPaMMON ¥ YYeOHMKOM; H3JIOKIJI MaTepual TPaMOTHBIM S3BIKOM B HEOOXOIMMOM
MOCJIEeIOBATEIEHOCTH; MPOJAEMOHCTPUPOBAI YCBOCHUE PaHee N3YYECHHBIX COMYTCTBYIOMIMX BOIIPOCOB, OTBEYAJT CAMOCTOSTEIHHO 0€3 HABOIAIINX
BOIIPOCOB TIPETIoiaBaTellsl. BO3MOXKHBI 0/THA-TBE HETOYHOCTH IIPH OCBEIIICHUH BTOPOCTEIICHHBIX BOIIPOCOB.

OTBeT olleHUBaeTCS Ha 4 Oanna B TOM cllydae, €CIM OTBET B OCHOBHOM COOTBETCTBYET TPeOOBAaHUSAM Ha OTIIMIHYIO OTMETKY, HO TPU 3TOM
CYIIECTBYET OJMH M3 HEJAOCTAaTKOB: JOIYIIEHH OJWH-IBA HEIOYeTa MPH OCBEHICHUM OCHOBHOTO COJEpKaHWS OTBETa, WCIPABJICHHBIE IO
3aMeYaHuIo TIPeroaaBaTelis; JOMyIIeHa omnoKa Win 0ojiee IByX HEA0YETOB P OTBETE HA BTOPOCTETICHHBIE BOIIPOCHI.

OTBeT OLIEHUBAETCS Ha 3 6anna B TOM Cllydae, €CIId B MPOIIECCE OTBETA HEMOJHO WM HEMOCIeI0BATEIbHO PACKPBITO COIEepKaHNEe MaTepuaa,
HO TMOKa3aHo o0Ilee MOHMMAaHWE BOMPOCAa U MPOJASMOHCTPHPOBAHBI YMEHHWs, JOCTATOYHBIC JIs JalbHEHIIEr0 YCBOCHHS MPOTPaMMHOTO
MaTepuana; CTYyJeHT He CMOT MPHUBECTH NPHUMEPHI JJI TPOSCHEHHS TEOPUU; TPH HU3JIOKEHUH TEOPETUYECKOT0 MaTepuaia BbISBICHA
HEJIOCTATOYHASI CHOPMHUPOBAHHOCTH OCHOBHBIX KOMIICTCHITHIA.

OtBeTt oueHuBaercs om 0 0o 2 6annoe B TOM Cilydae, €CiIi CTYIEHT HE CMOT PacKpbITh TEOPETUUECKOE COJIEpKaHUEe MaTepraia B MUHUMAIbHOM
o0BeMe, MPEeTyCMOTPEHHOM IPOTPaMMIA; OTCYTCTBYET IMOCIEIOBATEIFHOCTh M3JIOKCHHE M YIOTpeOIcHHEe HEOOXOauMON TepMuHOoNorhy; Bee
OTBETHI COMPOBOXKAAIOTCS HABOSIIMMHU BOIPOCAMU MPENOaBATENS.

[Ipu ycTHOM OTBETE NPENOAABATEIIH MOXKET MOBBICHTH OTMETKY 32 OPUTHHAJIBHBINA OTBET Ha BOIPOC; 3a pellecHUe 0oJiee CIOKHOW 3aJadu U




OueHoOYHbIE
MEpONpPUSTUS

Hpoueuypa NpoBeACHHUHA OLUECHOYHOI0 MEPONIPUATHA U Heo0X0AMMbIe METOIMYECKHe YKasaHust

OTBET Ha 0oJiee CI0KHBIN BOoIpocC, NPEAJI0KCHHBIC 06yqafomeMyc;1 JIOTIOJTHUTEJIBHO MOCJIE BBIMOJHEHMS UM 3aJJaHUM.
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