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Ouenounbie Marepuaabl AUMCHUIUIMHBI (OMJI) SBISIOTCS 3JEMEHTOM CHUCTEMBI

OLCHUBaHUA

OTIpe/IeIIEHHOM JTare ee HOpMUPOBAHHUSL.

OM]] pa3pabaTbIBarOTCsI B COOTBETCTBUHU ¢ paboueil mporpammoii (PII) aucrumivabl u
BKJIIIOYAOT B ce0si HAOOp OIICHOYHBIX MAaTEepHalioB JUIsI MPOBENEHHUS TEKYHIEr0 KOHTPOJIA
yCIIeBAaEMOCTHU M MPOMEKYTOYHON aTTeCTallly MO JUCIUILINHE.

c(OpPMUPOBAHHOCTH KOMIIETEHIIMM Yy oOy4arommxcs B 1EJIOM WM Ha

1. KomnereHuu U pe3yJjbTaThl 00yuyeHHs:, (popMupyeMbie B pe3yJibTaTe 0CBOECHUSI

JUCIHHUILINHLI
= Ko n Kputepuu oueHnBaHus pe3yjbTaToB 00y4eHUSs
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- E, pe3yJIbTaTOB .
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= z (mmarupyembie & =}
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= STarnbl = ;i(
E (dhopmMupoBaHUs E
KOMITETEHITHI)
OP-6.2.1 Bmageet He Brmageet Bnaneer Bnaneer ITomHOCTBIO
MTOHATHIHBIM TOHATHITHBIM OTIEITFHBIMU MTOHATHIHBIM BJIafICeT
anmapaToM BEICIIEH ammapaTom TTOHATUSAMHI anmapaToM TTOHATHITHBIM
MaTEeMAaTHKH, BbICLIEH BbICHIEH BbICHIEH anmnaparom
3JIeMEHTaPHBIMU MaTeMaTHKH, MaTeMaTHKH, MaTeMaTHKH, BBICIIICH
MeTo1aMu JIEMEHTapPHBIMU HEMHOTUMH OOJBIIMHCTBOM | MaTeMaTUKH,
nuddepeHIuanbHOro | MeTomaMu SJIEMEHTapHBIM | DJIIEMEHTApHBIX | dJIeMEeHTapHBIM
U UHTETPATLHOTO nuddepeHanbe | 1 MeTogaMu METOJIOB U METOJIaMHU
HCYHCIICHUS; yMEET oro u muddepennman | auddepeniu- nuddepeHiman
MIPUMEHSTh HHTETPaIBHOTO BHOTO U AIBHOTO U BHOTO U
MOHATUIHEIN anmapar | MCYHCICHHS; HE WHTETPAIbHOTO | MHTETPANBHOTO | MHTETpalbHOTO
_ : 1 METOJIBI yMeeT IPUMEHATh | UCUUCIICHUS, HCYHCIICHUS; HCYHUCIICHUS,
bld bld mudQepeHInaANEHOTO | TOHATHHHBIN yMeeT yMeeT ymeer
= = | u nHTErpanBEHOTO ammapar u TIPUMEHSTh TIPUMEHSTh MIPUMEHSTh
O Q | ucumcnenus ms METOIbI OT/IeJIbHBIE TIOHATUHHBIN TTOHSTUHHBIN
~ petieHus nuddepeHanbt | TOHATUA U amnmapar u arnmapar u Bce
MPaKTUYECKHX 337]a4 | Or0 | HEMHOTHE OOJBIIMHCTBO W3Y4YCHHBIE
poeCCHOHATBHOM HMHTETPAIILHOTO W3YYEHHBIE W3YYEHHBIX METO/IbI
JIESITEILHOCTH. WCYMCIEHUS JUIsl | METOIbI METOJIOB nuddepeHim-
pelieHus muddepeHm- muddepeHm- aJbHOIO U
MPAaKTUIECKUX QIBHOTO U AIBHOTO U HUHTETPaIbHOTO
3a1a4 WHTETPAJIbHOTO | MHTETPAIBHOTO | MCYMCIICHHS IS
NpOQpECCUOHANBH | MCYMCICHUS A | UCYHUCICHUS ISl | PEeLICHUS
O ICATEIEHOCTH. | pEIICHUS peureHus MPAKTUICCKUX
MPAKTHICCKIX MPAKTHICCKIX 3amad
3a1a4 3a1a4 npogeccuo-
npodeccuro- npodeccro- HaJIbHOU
HaJIbHOM HaJIbHOM JIESITETIBHOCTH.
JIESTETbHOCTH. JIESTEIbHOCTH.

2. JTanbl (OPMHUPOBAHUS KOMIIETEHUMI U BU/bI OLICHOYHBIX CPEICTB




Jrtansl GOPMUPOBAHHUSA KOMIIETeHIUI
(pa3neJibl AMCUMIIJIMHBI)

Koa m HamMeHOBaHHe
pe3yJabTaToB
00yueHust

Bun ouneHouHoro
cpeacTaa
(TecThl, 3amaHusl,
BOTIPOCHI | JIp.)

DIIeMEHTHI IMHECHHOM anreOpsl.
Omnpenenurenn. CUCTEMBI THHEHHBIX
ypaBHeHus. Meton Kpamepa u ['aycca.

DJeMeHTHl BEKTOpHOH anreOpsl. BekTop
u fefcTBus ¢ BekTopamu. CKaspHoe,
BEKTOPHOE U CMEIIaHHOE MTPOU3BECHUS
BEKTOPOB.

DONeMeHTHl aHATUTUIECKONH TeOMETPHH
Ha IUIOCKOCTH U B IPOCTPAHCTBE.
YpaBHEHUE TPSAMOM Ha IJIOCKOCTHU U B
IIPOCTPAHCTBE. Y PABHEHUE ILNIOCKOCTH.
Kpussle BTOporo nopsiaka.

BBenenne B MaTeMaTHUECKUH aHAIIN3.
IIpenen uncnoBoii
nocneaoBaTenbHOCTH. [Ipenen pyHkumnn
onHoH nepemeHHoU. CpaBHEHUE
OECKOHEYHO MaJIBIX, 0ECKOHEYHO
OOJIBIINX BEIHUYHH.

HuddeperntmpoBanne PyHKINN OJHON
nepemeHHo. VccrnenoBanne QpyHKINH C
IMOMOLIBIO TPOU3BOJHBIX U ITIOCTPOCHUEC
rpadukoB (HYHKIIHHA IO pe3yIbTaTam
HCCIIETOBAHH.

OYHKINN MHOTHX TEePEMEHHBIX.
IIpenesn, yacTHBIE IPOU3BOJHBIE U
g depeHIan nepBoro ¥ BTOPOro
nopsiaka st GyHKIUK ABYX
nepeMeHHbIX. HaxoxaeHue
HanOOJIbILIEr0 ¥ HAUMEHBIIETO
3Ha4YeHUs PyHKIMU B 3aJIlaHHOM
obnactu. KacarensHble BEKTOPHI K
KOOpPJMHATHBIM KPUBBIM, KacaTellbHas
IJIOCKOCTh, HOPMaJIb K TOBEPXHOCTH.
YpaBHEHHE KacaTeIbHOM MIIOCKOCTH.

WnterpupoBanre QyHKIMHA OTHON
nepemeHHoU. HeonpeneaeHHbIN,
ONPEEICHHBIA HHTErPaIbL.
[Ipunoxenus: miomanb MIOCKOM
(burypsl, IIMHA AYTH KPUBOH, 00BEM
TeJ BpaIlleHHs, IUTOAAb TOBEPXHOCTH
TeJl BpallleHUsl, 33JITaHHOU B JIEKapTOBOM,
HOJISIPHOM CUCTEME KOOPAMHAT,
apaMeTPUUECKOM BHJIE.

JuddepeHnmanbHbie ypaBHEHUS.
3a/iaun ecTecTBO3HAHUS, IPUBOJISIINE K
muddepeHInanbHBIM YPaBHEHHUSM.
OO6bixkHOBeHHBIE AU depeHraIbHbIe
ypaBHEeHUs 1-T0 MOps/IKa, BBICIINX
nopsiikoB. KoMmuiekcHble yncia.

Paner. Yncnosoii psia u ero cymma.
OyHKIMOHATBHBIE PSIIBL.
HuTterpupoBanue u
muddepennmpoanme psaos. Psn

OP-6.2.1 Binageer moHATHHHBIM
arnmapaToM BhICIIEH
MaTeMaTUKH, 3JIeMEHTapHBIMHU
MeToaamu nuddepeHInaTsHOTO
Y MHTETPaJIHHOTO NCUNCICHUS;
yMeeT IPUMEHSTh [IOHATUHHBII
amnmnapat ¥ METOJIbl
nrdepeHIHaTEHOTO U
HMHTErPaibHOTO UCUUCTICHUS
JUTSI PEIICHUS PAKTUICCKUX
3a1a4 mpodeccHoHaIbHOM
JIeSTEIIbHOCTH.

KonTponbHas
pabora

KonTponbhas
pabora

KonTponbHas
pabora

KonTponbHas
paborta

KonTponbHas
pabora

KonTtponpHas
pabora

KontpoibHas
pabota

Kountponbhas
pabora

Kountponbhas
pabora




Teitnopa. IlpubnamxeHHOE BEIYHCICHNE
3HaYeHUH (PYHKIHI C TOMOIIBIO PSIOB.
[IpumeHeHue psaoB K HHTETPUPOBAHUIO
(GYHKIUH 1 K HAXOXKICHHUIO PELICHUH
G depeHInaNTbHBIX YPaBHEHHH.

3. TunoBbIe KOHTPOJIBHBIC 3aJaHUf WJIH HWHBIC MaTe€pualbl, H606X0)_II/IMI>Ie
AJIs OHCHKH 06p330BaTeJIle>IX pe3yabTaroB oﬁyquI/m

3.1. TumnoBble 3aaHusl JJIsl MPOBEICHUS TEKYIIEr0o KOHTPOJIS YCIEBAEMOCTH IO
JTUCUUIUTMHE (KOHTPOJIbHAs padboTa).
Kaxnast KoHTposibHas paboTa COICPKUT MepedeHb 3aJaHuil, KOTOpbIE HE0O0XOIUMO
BBITIOJIHHUTH, HATIPHMED:
Haiioume 6onbutyio nonyocs snmunca 3% + 25y° = 75

3.2. TunoBble 3amaHusi sl TPOBEACHUS MPOMEKYTOYHOM arTecTaluy 10
JUCLHUILINHE

B mnepBoMm cemecTpe NpoBOAMTCS 3ayeT B YCTHOM W NHUCbMEHHOH ¢opme. buner
COJICPKUT TEOPETUYECKHM BONPOC M OAHY 3aaady. lIpuMepHBI IepedeHb TEOPETUYECKHX
BOIIPOCOB:

1. Onpenenurenu. Cuctemsl JIMHEHHBIX ypaBHeHU. Meron Kpamepa u ["aycca.

2. Bekropel u peictBuag ¢ BekTopamu. CKanspHOE, BEKTOPHOE, CMELIaHHOE
IIPOU3BENICHNUSI BEKTOPOB.

3. VYpaBHeHHe mpsAMOM Ha INIOCKOCTH M B IIPOCTPAHCTBE. YPABHEHUE ILIOCKOCTH.
Kpussle BTOpOro nopsaka.

4. OnpezneneHue npeaenaa YUCIOBOM MOCIe10BaTEILHOCTH, Ipeena pyHKIUH.

5. Ompenenenne OECKOHEYHO Majol W OECKOHEYHO OOJBIION MOCIEeI0BATEILHOCTH.
Jlokaszate TeOpeMy O CBSI3M MEX/1y HUMHU M TEOPEMY O CBOMCTBaX OECKOHEYHO MaJIbIX.

6. IlepBwiii 3ameuaTenbHbIl mnpeaen GYHKIUM: (OPMYIUPOBKA, JOKa3aTENbCTBO,
ciencTtBus M3 Hero. HempepwslBHOCTH (yHKUMHU. HenpepblBHOCTH OCHOBHBIX 3J€MEHTapHBIX
¢yHkuil. Bropoii 3aMeyaTenbHbIi peiesn nocae10BaTeIbHOCTH U (PYHKINH.

7. OnpezneneHue Mpou3BOAHON U nepBoro auddepennnana GyHKIHU B TOUKE, TEOPEMA O
CBSI3M MEXKAY HUMH. Y paBHEHHE KacaTeabHOU K TuddepeHrpyeMoi GyHKIUN B TOUKE.

8. IlpousBojHass CyMMBbI, HpPOM3BEAEHUS, 4yacTHOro, kommosuiuu. ChopMyaupoBaTh
WHBAapUAaHTHOCTH (hOpMBI TiepBoTO Auddepennnana.

9. 3anucath TaONMIly NMPOU3BOJHBIX OCHOBHBIX 3JIeMEHTapHbIX (yHKiui. [lomyuuTs
HECKOJIbKO M3 3aITMCaHHbIX (PopMyIL.

10. ChopmynupoBaTe HEOOXOAUMOE U JAOCTATOYHOE YCJIOBHUS JOKAIBHOTO 3KCTpEeMyMa
byHkun. JlaTe omnpeseneHne BHIMTYKION BBEPX, BBIMTYKIONW BHM3 (YHKIUH U TOYKH Ieperuoa.
CBs13b BTOPOI MPOM3BOIHOM U BBITYKJIOCTH (PYHKIIUH.

11. Jlath ompejelieHHe BEPTUKAIHHOW ACHMIITOTHI U aCHMITOT Ha OECKOHEYHOCTH K
rpaduky ¢yHkuuu. Onucarh CXeMy HCCIEIOBaHMUSA YUCIOBOW (YHKUMHU JUIS TOCTPOCHUS €€
rpaduxka.

IIpumeps! 3anay:

Buoruucnume obvem mempasopa ¢ sepuwunamu 6 moukax A, B, C, D u niowaowv epanu
BCD

A (-1,2-3),B (4,-1,0)

C((21-2),D(34)5)



Hanuwume ypasuenue npamoi Ha niockocmu, npoxoosweu uyepe3 mouyku E u F.
Tlocmpotime npamyro, noxasicume yeon medxncoy npsamou u ocvio OX, Hatloume maueeHc 3mo2o
yvena. E(0,2), F(2,3).

DK3aMEeH BO BTOPOM CEMECTpe NpPOBOIUTCS B NHCbMEHHOH ¢opme 1o Ouseram.
OK3aMEHAIMOHHBIN OUJIET COCTOMT U3 JIBYX BONPOCOB U 3a1au. IIpooiKUTeIbHOCTh SK3aMeHa
1,5 yaca. IIpumepHbIil nepeueHb TEOPETUUECKUX BOIIPOCOB!

1. OnpeneneHue nepBoOOpPa3HOM, HEONMPEASICHHOTO MHTETrpana. Taliuia WHTErpajoB.
JlemMa 0 MHOKECTBE NIEpBOOOPa3HbIX (HOK-BO). CBOMCTBA HEONPEIEICHHOTO HHTETpasia.3aMeHa
IEPEMEHHOI B HEONpeeNCHHOM MHTerpaie. MHTerpupoBaHue 1o 4acTsM B HEONPEIEICHHOM
uHTerpasie(10k-Bo).Crocoos! BeIOOpa u,dv.

2. OmnpeneneHre ONpeAeICHHOro MHTerpaia. I'eoMeTpru4ecKuil CMbICT OMPEAEICHHOIO
uHTerpasia. CBOWCTBa ONPENEICHHOIO UMHTErpaja. BpluMcinenue Iuiomanum — IMIOCKOM
¢uryper.Kpussle, 3amaHHble napamerpudeckd. Ilpumepsl: 1HKIOMIA, acTPOUAA, 3IUIHUIIC.
[TonsipHblE KOOpAMHATBHI, MX CBSI3b C JEKapTOBBIMHU. [IpuMephl: OKpPYXHOCTb, KapJIuOH]a,
cnupayb Apxumeaa, MHOTOJIMCTHUKY. Brrunciaenne miomanayn KpuBOJIMHEHHOIO CEKTOPA.

3. Omnpenenenue uMHbI KpuBoi. HaxokaeHue mnpou3BOAHONW OT JJIMHBI KPUBOM.
Bbruucnenue AnuHbl KpUBOHM [UIsl ApaMETPUUECKU 3aJaHHBIX KpUBBIX. DOPMYIIbl Ul JAJTUHBI
KPHUBOI1 B IEKAPTOBBIX U MOJIIPHBIX KOOPAWHATAX.

4. Teno Bpamenus. IloBepxHocts Bpamenus. Ilpumepsr: cdepa, napabonous.
Borunicnenue oobema Tena BpalieHus.

5. IloBepxHOCTh BparieHus. [lnomaae NOBEpXHOCTH yceueHHOro Konyca. OmnpeesneHue
wiomaad MnoBepxHocTd. IlpowsBojgHas IuIOIIaaM IMOBEPXHOCTU. BbruncieHue miomagu
MOBEPXHOCTH BpAIIECHUS.

6. ®dynxkuum 2-x nepeMeHHbIX. OnpenerneHue YacTHBIX MPHUPAIIEHUH M YaCTHBIX
npou3BoaHbIX. [TomHbli nuddepenman.

7. Omnpenenenne KacaTelbHON miockocTd. HopmanbpHBIM BeKTOp KacaTelnbHOU
IJIOCKOCTH. BeiBog  dopmysnbl g KacaTeNbHOW — MJIOCKOCTH B €CTECTBEHHOM
napaMeTpHu3auu(x=x, y=y).

8. OnpeneneHne TOYEK JOKATBHOTO MaKCUMYyMa, JOKaJIbHOIO MUHUMYyMa Ul (DYHKIUH
2-X mepeMeHHBIX. HeoOxomumoe yciioBHe JOKAJIBHOTO JKCTpemMyMa Uil quddepeHIupyeMoi
¢bynkuuu. JloctaTouHoe ycI0BHE JIOKAIBHOTO SKCTpeMyMa Al QYHKIUH 2-X NEePEMEHHBIX.

9. Omnpenenenue auddepeHnansHOT0 ypaBHeHUsT 1 mopsiaka. OnpeneneHus: pereHus
1.y., OOIero pemeHus 1.y., 4acTHoro pemenus 1.y. 3amaya Komm mma Y 1-ro mopsaxa.
[Tpumepsl auddepeHnanbHBIX ypaBHEHUH B Ouonoruv. Meroabl pemieHus 1.y. C
pa3eNAIIUMUCS IEPEMEHHBIMY U IMHEWHBIX 1.y. 1-ro nopsaxka.

10. J1.Y. Beicux nopsakoB. OmpezeneHue penieHus, OOILIEero peuieHusi, YaCTHOIo
pemenus, 3anadya Komm mns [1.Y. Jluneinslii oneparop. IloHATne nuHENHHOW 3aBUCHMOCTH
(ne3aBucumoctn) ¢yHkiuil Ha MHOXecTBe. [lonarne ®CP nns nuneitnoro JIY. Teopema o
cymectBoBanuu OCP. Teopema 06 obmiem pemennn ogHopoanoro /Y. Teopema 06 obiiem
pemennu HeomHopoaHoro Y. (6e3 mok-Ba).MeTon Bapuanuu HaxOXKIEHUS YACTHOTO PEIICHUS
HeoHOpoaHoro J[Y 2-ro mopsaka(BbIBON).

11. KommiekcHsle yucna. Jlunelnsie onHopoaseie /Y 2-ro mopsjaka ¢ MOCTOSSHHBIMU
kodpPuuuentamu. Meton Ditnepa Haxoxzaenuss @CP u obmero pemenus ogHopoaxoro Y.
[TonGop wacTHOTO pemeHuss ansg  HeomHopomuoro JIY  (MeTonm  HeompeneneHHBIX
K03 PHLIIEHTOB).

12. YwmcnoBbie psasl. Cymma psama. HeoOxomumbrii mnpu3Hak —cXoguMOCTH.Psi
reOMETPUYECKOM MPOrpeccuy, TapMOHUYECKUH PAI(UX CXOTUMOCTh, pacXoIuMocThb ). Ilpu3naku
CXOJMMOCTH 3HAKOMOJOXHUTENIbHBIX YHCIOBBIX psfoB (cpaBHeHus, JlamambGepa, Koun,
WHTETPAJIbHBII).

IIpumepsl 3anau:



Buiuucnume niowaow napannenoepamma, oopazosannozo eéexkmopamu a = (3,3,1),b =
(1,-2,1). B omeem nanuwume niowads 6 keaopame.

Ykaotcume nomep npsamoti, na komopou nexcum mouxa A(4, 5)
1)2x-3y+7=0

2)x+2y=4

3)2x+y=1

4. MeToauyeckne  MaTepuajibl, oONpelejsiiOlMe  NPOUEAYPbl  OIEeHHMBAHMS
00pa3oBaTe/IbHBIX Pe3yJIbTATOB 00y4eHUsA

Pesynmbrarel  3K3amMeHa  ONPENENSIOTCS  OICHKAMH  «OTJIMYHO»,  «XOPOIIO»,
«YJIOBJIETBOPUTEIHLHO», «HEYIOBJICTBOPUTEIILHOY.

OneHkKa «OTIMYHO» CTABUTCS 32 MCUEPMBIBAIOIINN, TOUYHBIA OTBET, AEMOHCTPHUPYIOIIUN
XOpollee 3HAaHHE TEOPETUYECKOro MaTepualia, CBOOOJHOE BIAJICHHE MaTEeMaTUYECKOU
TEPMHHOJIOTHEH, YMEHHE u3Jaratb Marepuall IOCJIeI0BaTeNbHO, JelaTh HEoO0XOIUMbIe
000011IeHHS U BBIBOJIBL;

OneHka «XOpOIIO» CTaBUTCS 3a OTBET, OOHAPYKMBAIOIIMK XOpollee 3HaHHE U
MOHUMAHUE TEOPETUUYECKOTO MaTepHalia, YMEHHE H3JIaraTb MaTepuall MOCIEIOBATEIbHO U
rpaMOTHO. B 0TBeTe MOKET ObITh HEIOCTATOYHO MOJHO Pa3BEPHYTa apryMEHTAIHs, BO3MOXKHBI
OTJICTbHBIC HEIOCTATKH B JOPMYITHUPOBKE BEIBOJIOB.

OneHka «yIOBJIETBOPUTEILHO» CTaBUTCS 3a OTBET, B KOTOPOM MaTepuaj pPacKpbIT B
OCHOBHOM TPaBUJIBHO, HO HEIOCTATOYHO IOJHO, C OTKJIOHEHUSMH OT IOCIEAOBATEIbHOCTH
U3JIOKEHUSI. MareMaTH4ecKdu CTpPOTHE J0Ka3aTeIbCTBAa IOJMEHSIOTCS IPaBIONO00HBIMU
PacCyXICHHUSIMH, HET TIOJTHOIIEHHBIX 0000IICHUI U BEIBOJIOB.

OneHka «HEYIOBJIETBOPUTENHHO» CTAaBUTCS, €CIM OTBET OOHApY)XKMBAeT HE3HaHUE
TEOPETHUECKOr0 MaTepualia W HEyMEHHE €ro aHalu3upoBaTh, B OTBET€ OTCYTCTBYIOT
HEOOXOUMBbIE MATeMAaTUYECKHE MPUMEPHI; HapyIlleHa JIOTUKA B HM3JI0KEHUH MaTepuana, HeT
HEOOXOIUMBIX 000OIIEHNI U BEIBOIOB.

HNudopmanus o paspadoTunkax

Tpodpumenko Hanexna HuxonaeBHa, K.-T ¢u3.-MaT. HaykK, JOLEHT, Kadeapa oOIei
matemMaTuku MM®, noneHT kadeapsl 0011eli MaTeMaTUKH.



