[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaums o Bnagenbue:

Ono: “b'ﬁ”gﬁéﬂéﬁaﬁﬁ‘i&ﬁ% rocyaapcTBeHHoe GloakeTHoe o6pa3oBaTenbHOE yupexaeHue
exTop

JlomKHOCTb:
[ata nognucanus: 11.092024 14:37:22

056af948c3e48c6f3c571e429957a8ae7b757ae8

BbiCLuero o6pasoBaHus
Vinkanshbii nporpav S RYRATCKAA rocynapcTBeHHan CenbCcKoXo3ANCTBeHHas akaaemus
mMeHu B.P. Pununnosa»

UHxeHepHbIN hakynbTeT

COI'MACOBAHO
3asefyowmm
BblnyckawoLien kadgeapomn
MexaHunsaymusa
CEenbCKOXO3AUCTBEHHbIX
npoweccos

y4. CT., yM. 3B.

dN0

noanuck

«_» 20 T

YTBEPXIOAKO

HekaH NHXXEeHepHOoro

drakynbTeTa

«_»

OLEHOYHbLIE MATEPUAIDbI
aucumnnuHbl (Moayns)

B1.0.08 MaTtemaTuka

HanpasneHue noarotoBku 35.03.06 ArpouHxxeHepus

HanpaBneHHocTb (Npocdunb) TexHU4Yeckue cuctemMbl B arpobusHece

Oakanasp

Ob6ecneunBatoasn npenogasaHne ECTeCTBeHHOHay‘-IHbIe ONCUUNINHBI

ancumnnnunHel kKadenpa

PaspaboTtuuk

noanucb

YY.CT., yu. 3B.

W.0.damunus

noanucb

BHyTpeHHMe akcnepTsbl:
MpeacepaTtenb MeToanyYeCcKon
Kommucenm TexHOMNorm4eckoro
akynbTeTa

Y4.CT., YM. 3B.

N.0.damunus

noanucb

3aBeqyoLwmn METOANYECKUM
kabmHeToM YMY

noanucb

YY.CT., yu. 3B.

YnaH -Yn9, 2023

WN.0.damunus

N.0.damunus



BBEAEHUE

1. OueHo4YHble MaTepuanbl No gucumnivHe (MOAyNto) SABMsSOTCA 0bs3aTenbHbIM 060CO0NEHHBIM
npunoxexHvem Kk Pabo4yen nporpamme aucumnivHel (MoAayns) v npeacTaBreHbl B BUAe OLEHOYHbIX CPeACTB.

2. OueHo4Hble MaTepuanbl SABMASKTCA COCTaBHOW  4acTbld  HOPMaTUBHO-METOLANYECKOrO
obecneyeHnst CUCTEMbI OLIEHKN Ka4eCcTBa OCBOEHMS 0DyYaloLWUMUCs yKkasaHHOM QUCUUNAVHBI (Mogyns).

3. lMpu NOMOLUM OLEHOYHBIX MaTepuanoB OCYLUECTBMSETCS KOHTPOMNb W ynpasrieHMe npoLeccoM
dopMupoBaHMs 0ByyaloLMMUCS KOMMETEHUMH, M3 4dmucna npegycMoTpeHHbix ®FOC BO B kavectBe
pe3ynbTaToB OCBOEHUS AUCLIMNIMHBI (MOAYNS).

4. OueHoYHble MaTepuansl No AUCUMNIMHE (MOAYN0) BKoYatoT B cebs:

- OUEHOYHble cpefcTBa, NPUMEHsIeMble MPW MPOMEXYTOYHOW aTTecTaumyM NO UTOraM WU3yyYeHus
avcumnnuHel (mogyns).

- OLEHOYHble cpefcTBa, MPUMMEHAEMble B paMKax WHAMBUOYyanu3auuu BbIMNOMHEHWS, KOHTPOrS
dukcupoBaHHbIX BUgoBs BAPO;

- OLIEHOYHbIE CpeacTBa, NPMMEHsAEeMble AN TEKYLLLEro KOHTPOns;

5. PaspaboTunkamu OLeHOYHbIX MaTepmanoB No AucumniuHe (MoAynio) SABMASIOTCA npenogasaTenu
Kacdbedpbl, obecneuvBatollen ulydyeHne obyyawwMMuca OUCUMNAMHBLL  (Moayns) B Akagemuu.
CopepxaTenbHOM OCHOBOWM AN pa3paboTku OLEHO4YHbIX MaTtepuanoB siBnsietcs Pabodvas nporpamma
avcumnnuHel (mogyns).



1. OXXUWOAEMbIE PE3YJIbTATbI U3Y4YEHUA

y4yeGHOM AncCUMNIMHBLI (MOAYNA) NepCoHarNbHbIN YPOBeHb OOCTUXKEHUS KOTOPbLIX NpoBepsieTcs
C UCnonb3oBaHUEM NpeAcTaBeHHbIX B M. 3 OLEHOUYHbIX MaTepuanos

KomneTeHuuu, B hopMupoBaHum

KOTOPbIX 3ajeCTBOBaHa

Koa v HaumeHoBaHue

KoMnoHeHTbl KoMneTeHLUN,
hopMUpyeMmble B pamkax AaHHON AUCLMNINHBI

AUCLUNIIHA MHAMKaTopa AOCTUXKEHUN (kaK OXugaeMblvi pesynbTaT ee 0CBOEHWs)
KOMMeTeHLUm 3HaTb U yMeTb Aenatb BMnageTb HaBblkaMu
Kopn, HavMeHoBaHue ~
noHnMaTb (oencreoBaTh) (MMeTb HaBbIKM)
1 2 3 4 5
Ob6uwenpogheccuoHasibHble KOMemeHyuu
OlK-1 CnocobeH pewatb | UMOonk1.1emoHcTpupyeT 3HaeT n Ywmeet Bnageetr  HaBblkamu
TUMNOBbIE 3afayn | 3HaHMe OCHOBHbIX 3aKOHOB | MOHMMaeT 1cnonb3oBaThb OCHOBHbIX 3aKOHOB
npodeccroHanbHom MaTemMaTU4YeCKuX, OCHOBHbIE 3HaHue MaTemaTU4eckux,
nesTensHocTn Ha | ecTecTBEHHOHaYy4HbIX N | 3aKOHbI OCHOBHBbIX €CTECTBEHHOHAYYHbIX
ocHoBe 3HaHMi | obLienpodeccnoHanbHbIX MaTeMaTU4yeckn | 3aKOHOB "
OCHOBHBbIX 3aKOHOB | AMCUMNIMH, HeoBXoanMbIX Ans | X, matemaTudeckm | obuienpodeccuoHanb
MaTemMaTU4eckmx M | peleHns TUNOBbIX 3aday B | €CTECTBEHHOHay | X, HbIX OVCLMMIWH,
€CTeCTBEHHbIX Hayk C | obrnacTu arpouHxeHepun YHbIX U eCTecTBEHHOHay | HeobXxoauMbIX ans
NpUMEHeHVeMm obLenpodeccn | YHbIX n | pelleHus TUNOBbIX
MNH(OPMaLMOHHO- OHarbHbIX obuwenpodeccn | 3aga4y B obnactu
KOMMYHMKaLMOHHbIX OUCUMNNNH, OHanbHbIX arpouHXeHepun
TexXHonornm HeobxoanuMbIX LOVCUMNIIVH,
ONs peleHust HeobxoanMbIX
TUMNOBbIX 3a4a4 ons  peluenHus
B obnactu TUMOBLIX 3apad
arpouHxeHepun B obnactn
arpovHXxeHepuu
Whonk-12cnonb3yetr  3HaHus | 3HaeT u YmeeTt Bnageetr  HaBblkamu
OCHOBHBbIX 3aKOHOB | MOHMMaeT 1cnosnb3oBaTb OCHOBHBbIX 3aKOHOB
MaTeMaTU4eckmx N | OCHOBHble OCHOBHblE MaTeMaTU4ecKmx "
€CTECTBEHHbIX Hayk Onst | 3aKOHbI 3aKOHbI €CTECTBEHHbIX  Hayk
peLleHnst CTaHgapTHbIX 3a4ad | MaTtemMaTuyecku matemaTudecku | ans peLueHus
B arpoviHXXeHepumn X W X M | cTaHOapTHbIX 3adad B
€CTECTBEHHbIX €CTECTBEHHbIX arpoviHXXeHepum
Hayk ans Hayk ans
peLueHus peLueHus
CTaHOapTHbIX CTaHOapTHbIX
3agay B 3agad B
arpovHXeHepUn | arpouHxeHepun
Whonk-1.3.NpumeHseT 3HaeT n | Ymeet Bnageetr  HaBblkamu
MH(OPMAaLMOHHO- npuMeHsieT 1cnosnb3oBaTb NPUMEHeHNS
KOMMYHWKaLMOHHblEe VNH(OPMAaLMOHH MH(OPMAaLMOHH MHOPMaLMOHHO-
TexHosormm B peleHun | o- o- KOMMYHMWKaLMOHHbIE
TUMOBbLIX 33d4ad4 B 06nacTu | KOMMYHMKaUWMOH | KOMMYHUKALUMOH | TEXHOMOrum B
arpouHxeHepum Hble TEXHOMOrUW | Hble TEXHOMOIMW | peLleHnn TUNOBbIX
B pelleHn | B peleHun | 3aga4 B obractu
TUMOBbLIX 3a4ad | TUMOBbLIX 3aday | arpouHXeHepun
B obnactn | B obnactu
arpovHXeHepun | arpouHxeHepun
WOonk-1.4.MNonb3yeTtcs 3HaeT 1 Ymeet Bnageet  HaBblikamu
crneumanbHbIMU  MporpamMmmamMu | nonb3yeTcs nosb3oBaTbCs nonb30oBaHUs
M Gasamu  [JdaHHbIX MpY | cneumarnbHbIMK cneuuanbHbIMU creumanbHbIMK
paspaboTke TexHororui U | mporpammamu U | nporpaMMamu U | nporpammamu "
cpeacTts MexaHu3auum B | 6asamu AaHHbIX | 6a3amu faHHbIX | GasamMy  [AaHHbIX Npu
CernbCKOM XO35IMCTBE npu paspabotke | npu paspaboTke | paspaboTtke
TEXHONOTMNIA n TexXHonornm M | TeXHOMorum n cpencrs
cpeacTs cpeacTs MexaHu3aumm B
MexaHu3auum B MexaHu3auMm B | CenbCKOM XO3SIMCTBE
CenbCKoM CEebCKOM
X035ICTBE X035ICTBE




2. PEECTP

3NIeMeHTOB OLEeHO4YHbIX MaTepuanoB No AucuunriinHe (MO,D,yﬂI'O)

Fpynna OueHOYHOe CPeaCTBO UMM ero 3fIeMeHT
OLIEHOYHbIX CPEeACTB HanmeHoBaHue
1 2

1.CpeacTtBa ons NnpoMeXxyTo4yHOWN
aTTecTauMm No uToram Usly4YeHus
OUCLIUNIUHbBI

[NepeyeHb BONpPOCOB K 3a4eTy

KpuTepumn oueHku

LLikana oueHuBaHusa

[MepeyeHb 3k3amMeHauUOHHBLIX BOMPOCOB

Kputepumn oueHkn K JK3aMeHy

2. CpenctBa

ANA UHABUAYyanusauum
BbIMNOJIHEHUA,

KOHTpONsA hMKCMPOBaHHbIX
BugoB (BAPO)

MepeyeHb 3adaHni AN KOHTPONbHBIX PaboT 0ByyaroLwmxca 3a04HoM hopMbl 0Gy4YeHUs

KpuTepumn oueHnBaHus

LLikana oueHuBaHuA

3. CpeactBa
ANs TeKyLero KOHTpons

KomnneKT KOHTPOrbHbIX BONPOCOB ANs NPOBEAeHNs YCTHbIX OnpocoB

Kputepum oueHkm

LLikana oueHnBaHns

KomnnekT 3agaHunii 4ns NpoBepoYHbIX patoT

Kputepum oueHku

LLikana oueHuBaHuA

KomnnekT 3apaHuii Ansi CEeMUHaPCKUX 3aHATUN

KpuTepumn oueHku

LLikana oueHuBaHuA

Kenc 3apgaHus

KpuTepum oLeHkm

LLikana oueHnBaHns




3. OnucaHue nokasarenen, KPUTepUEB U LIKas OLeHUBaHUA KOMNEeTEeHUM B paMKax AUCLUNIIUHLI (Moayns)

YPOBHN CHOPMUPOBAHHOCTU KOMMETEHLMIN

KOMMNEeTeHUuA He

CchopMUpOBaHa MWHUMaIbHbIN cpeaHun BbICOKMI
OLueHKN chopMMPOBAHHOCTU KOMMETEHUNI
2 3 4 5
OueHka OueHka OueHka «xopowo» OueHKa «omiu4yHo»
«HeydoenemeopumeribH | «ydosnemeopumeribH

o»

o»

XapakTepucTuka chopMMPOBaHHOCTY KOMMETEHLMM

Koa u Kon MHauKaTopb! Mokasaternb KomneTeHuusi B NOmHoM CdhopMMpOBaHHOCTb CdhopMMpOBaHHOCTb CdhopMmpoBaHHOCTb ®dopmbi 1 cpeAcTea
HassaHvie nHAVKaTopa | - oy netenum oueHnsaHna — vepe He KoMMeTeHLMM KOMMETEHLINM B LIESIOM KoMMeTeHLMM KOHTpOIA
KOMMeTeHLn AOCTIKEHNN " 3HaHVA, yMeHns, cpopmupoBaHa. cooTBeTCTBYET COOTBETCTBYET NOMHOCTHIO ¢’°pM“p°BaH‘f"
n KOMNeTeHLmn HaBbIKK (BNaIGHNS) | YmetoLumxcst SHaHMIA, MUHVUMaAnNbHbLIM TpeboBaHuaAM. COOTBETCTBYET koMneTeHumnn
YMEHWI 1 HaBbIKOB TpeboBaHusM. Mmetowmxcs 3HaHuin, TpeboBaHusM.
HeAoCcTaTouHO Ans Nmetowmxcsa 3HaHun, YMEHWUIA, HaBbIKOB U Nmetowmxcsa 3HaHun,
peLLeHnst NPaKTUYeCcKUX YMEHWI, HaBbIKOB B MOTVBaLMK B LieSIoM YMEHWI, HaBbIKOB U
(npodeccuoHarnbHbIX) LienomM 40oCTaToqHO [0CTaTouHO Anst MOTVBaLMK B NOMHOWN
3agay AnsA peLueHns peLueHus Mepe [0CTaTo4YHO ANs
NpaKkTU4ecKnx CTaHdapTHbIX peLUeHnsi CIOXHbIX
(npodpeccrnoHanbHbIX) NPaKTUYECcKnx NPaKTUYECKNX
3agad (npodbeccunoHanbHbIx) (npodbeccuoHanbHbIX)
3agav 3apgav
1 2 3 4 5 6 7 8 9
Kputepum oueHnBaHus
OrlK-1- MonHoTta OCHOBHble He ymeer Haxogutb | He B monHow mepe yMeeT HaxoauTb B nonHoun mepe ymeet MepeueHs
cnocobeH 3HaHUI KoHUenuum N | OCHOBHble KOHUENUUM M | yMeeT HaxoauTb OCHOBHbIE KOHLENUUW | HaxoauTb BOMPOCOB K 3aueTy
pewatb meToAbl, METOAbl, COBPEMEHHble | OCHOBHblE KOHUENnuun | u METOAbI, | OCHOBHbIE KOHLIENUMM 1 nepeseHb ’
TUNOBbIE COBpPEeMeHHble HanpaeneHus " MeToAbl, | COBPEMEHHbIE MeToAbl, COBPEMEHHbIE OK3AMEHALIOHHbIX
3agayn HanpasneHus matematuku,  U3nKKN, | COBPEMEeHHble HanpasneHus HanpaBneHus BOMPOCOB
npogeccroH maTtemaTukm, XMMUM 1 Hayk o 3emne, | HanpaBneHus matemaTtukv, U3MKW, | MatemaTuku, U3NKK, HeDeueHD 33 :am/u?l
anbHon dU3NKN, XUMUKM 1 | akTyanbHble npobnembl | matemaTvikvi, pu3MKM, | XuMMM M HayK O | XUMWM U Hayk o 3emne, P 3an,
AesTenbHoOC Hayk o  3emne, | Guonoryeckux Hayk U | XMmMmm U Hayk o | 3emne, akTyarnbHble | aKkTyanbHble Npobnemsl AnA KOHTﬁpoanb'X
TM Ha akTyasnbHble nepcnekTvBbI 3emne, akTyanbHble | npobnembl 6ronormyecknx Hayk u 06 HpaaIOI?.lTI/IXCSI
OCHOBe npobnemsl MEXONCLMNINHAPHBIX npo6nemsi 6uonormyeckmx Hayk u | nepcrnekTuBbl 3ao}4/H0|7| hOpMb
3HaHUIA 6uonornyecknx Hayk | uccrnefoBaHuii; 6ronormyecknx Hayk u | nepcrnekTuBsbl MEXANCLMNNNHAPHBIX 0ByqeHUS
OCHOBHbIX Wlonr 1 " nepcnekTVBbl | NPUHLUMMbI aHanusa | nepcnekTuBbI MEXANCUMINMHAPHBIX | MCCReA0BaHMI; KOMFIJ'IeKT’
3aKOHOB - MeXONCUMNINHAPH nHopmaumu, MEXONCUMMINHAPHBIX | MCccneaoBaHwUi; NpUHLMNBI aHanusa KOHTDOMBHBIX
maTemaTtunye bIX MCCNeAOoBaHUM; | OCHOBHblE CMPaBOYHbIE | WCCREAOBaHWiA; npvHUMNBEl  aHanuaa | uHdopmaumu, BOMPOCOB ANS
CKUX 1 NpVHUMNBlI  aHanusa | CUCTeMbl, npvHUMNBEl  aHanusa | uHdopmauuu, OCHOBHbIE CNpaBOYHbIE
€CTeCTBEHH WHbopmaLmw, npodeccroHanbHble WHbopmaLmw, OCHOBHbIE CUCTEMBI, MPOBEACHNA
bIX HaYyK C OCHOBHbIE 6a3bl OaHHbIX, | OCHOBHbIE CnpaBoOYHble CUCTEMBI, | NpodeccuoHasbHble K‘é‘ggﬁg;gzox%
npvMeHeHne cnpaBoYHble TpeboBaHus cnpaBoOYHble CUCTEMBI, | MPodeccrMoHarnbHble 6a3bl OaHHbIX, A
M CUCTEMBI, MNH(OPMaLMOHHOM npodeccroHarnbHbIe 6asbl OaHHbIX, | TpeboBaHus nﬂﬂ6np03epqublx
nHcopmaum npodpeccroHanbHble | 6eaonacHocTu. 6a3bl OaHHbIX, | TpeboBaHuA MHPOPMaLIMOHHOM pabor, komnnext
OHHO- 6a3bl AaHHbIX, TpeboBaHus MHpopMaLMOHHON 6e3onacHocTu. 3ananun ans
KOMMYHWMKaL} TpeboBaHus MHOPMaLMOHHOM 6esonacHocCTy. ceMMHapckix
VNOHHBIX WHpOpMaLMOHHOMN 6esonacHocTU. sanATM,
o Kewc 3afaHus
TEXHONorumn 6esonacHocTu




Hannuve ncrnornb3oBaThb He ymeert He B nonHon mepe Ymeer B nonHoun mepe ymeet
yMeHMUN HaBbIKN MCNONb30BaTb HaBbIKU ymeeTt MCNOMNb30BaThb HaBbIKXM | WCMOMb30BaTb HABbIKN
nabopartopHoi nabopaTopHoW paboTbl MCMNOMb30BaTb HaBbIKN nabopartopHoi nabopaTtopHo paboTbl
paboTbl 1 MeToabI N METOAbI XUMUHK, naGopaTtopHoMn paboTbl U MeTOAbI 1 MeToabl XMMUW,
XMnm, pusnkn, dusmkm, paboTbl U MeTOAbI XUMnm, husnkn, Pr3mnKK,
mMaTemaTn4yecKoro MaTemaTuyeckoro XUMUK, prsmkm, mMaTemMaTn4yecKkoro MaTemaTn4yecKoro
MOAENMpPoBaHNs n MOZEnNMpoBaHus un MaTemaTn4ecKoro MOAENMPOBaHNs n MOAEenupoBaHns n
MaTeMaTU4eCcKomn MaTemMaTuyeckon MOAENMpoBaHUA n MaTeMaTn4eckom MaTeMaTU4ecKon
CTaTUCTVKM B CTaTUCTVKK B mMaTemaTnyecKkon CTaTUCTUKMN B CTaTUCTVKM B
npodeccroHanbHoOn | npodeccnoHansHon CTaTUCTUKN B npodeccroHanbHon npodeccnoHanbHom
AesATenbHOCTY; AeaTenbHocTy; npodeccnoHanbHom nesTenbHOCTY; [esaTenbHOCTY;
1cnosnb30BaTb ncnonb3oBaTb AesATenbHOCTY; ncnonb3oBaTb 1cnonb3oBaTb
COBPEMEHHbIE COBpEMEHHbIE 1cnonb3oBaTb COBpPEMEHHbIEe COBpPEMEHHbIE
MHAOPMaLMOHHbIE MHMOPMAaLMOHHbIE COBpEMEHHbIe MHOPMaLMOHHbIE NHOPMaLMOHHbIE
TexHonornm TexHornorum MHOPMaLMOHHbIE TexHonornm TexHonornu
TexHonornm
Hanuuune MeTogamu He Bnageet He B nonHon mepe YMeeT ncnonb3oBaTb B nomnHow mepe ymeet
HaBbIKOB CTaTUCTUYECKOro MeTogamm Bnageet meToabl 1cnonb3oBaTb
(BnapeHve OLeHMBaHuA N | CTaTMCTU4ECKOro mMeToaamu CTaTUCTU4ECKOro meToabl
OMbITOM) NpoBEpPKM  TUNOTe3, | OLEHWBAHWSA U MPOBEPKU CTaTUCTNYECKOTO OLeHMBaHMA M | cTaTucTM4eckoro
NpPOrHo3npoBaHusi rmnores, OLEHMBaHWA 1 npoBepKM rmnoTes, | oueHuBaHusi 7
nepcrnekTvB M | NPOrHo3npoBaHUs NpoBEpPKM rMnoTes, NPOrHo3npoBaHusi NpoBeEpPKM rmnoTes,
coumanbHbIX nepcnekTne " NPOrHo3npoBaHusi nepcrnekTvB 1 | NPOrHO3MpoOBaHUSA
NocrneacTBUin CBOEN | coumarnbHbIX nepcrnekTvB n coumanbHbIX nepcnekTvs "
npodeccnoHanbHON | NocrneacTeui CcBOEW coumanbHbIX NnocneacTBMi  CBOEW | coumanbHbIX
AeATenbHOCTY; npodeccroHansHon nocrneacTsuin CBOew npodeccroHanbHoOMn nocneacTeuii CBOEN
KynbTypoun 0eATenbHOCTY; npodeccnoHanbHom [eaATenbHOCTY; npodeccnoHanbHom
6ubnmorpaduyeckn KynbTypon [esTenbHoCTy; KynbTypon [esTenbHoCTy;
X wuccnegoBaHnn u | Gubnuorpaduyecknx KynbTypon 6ubnmorpadunuecknx KynbTypoWn
hopmMrpoBaHus nccneaoBaHuia n | 6ubnuorpadmyeckux | nccrnegoBaHun n | éubnuorpaduyecknx
oubnunorpaduyeckn cdopmMrpoBaHns nccnegoBaHni u dhopMMpoBaHus nccnenoBaHun 7]
X CMMCKOB. 6ubnunorpaduyecknx dopmmpoBaHus 6ubnmorpaduruecknx hopmrpoBaHus
CMUCKOB. 6ubnuorpadguyeckux | CnnCKoB. 6ubnuorpaduyecknx
CNNCKoB CMNCKOB.
MonHoTa ncnonb3oBaTb He Bnageet He B nonHomn mepe YMeeT ucnonb3oBaTb B nonHown mepe ymeet
3HaHWN HaBbIKK HaBblkn nabopaTopHon Bnageet meToab! 1cnonb3oBaTb
naboparopHon paboTbl M MeToabI HaBblkamun nabopartopHon MeToAbl
paboTbl n MeToAbI XvMumr, puUsnku, nabopartopHon paboTbl 1 MeToAabI nabopaTtopHon paboThbl
XUMUK, pusmnkm, MaTemMaTU4ecKoro paboTbl U MeTOAbI XUMUK, PU3nKK, n MeTofbl XMUH,
MaTemaTn4ecKoro MOZEnMpoBaHuUs un XMMuUn, PU3NKN, MaTemMaTU4yecKoro Pu3MKK,
MOZENMpPOBaHNs n mMaTemaTnyecKon MaTemMaTn4ecKoro MOZENMPOBaHNs n MaTemaTn4ecKoro
Whorik-1.2. MaTeMaTn4eckomn CTaTUCTUKN B MOAEenupoBaHus n MaTemaTu4ecKomn MOAEenupoBaHus n
Whork-1.3. CTaTUCTUKN B npodeccnoHansbHom MaTeMaTU4ecKomn CTaTUCTUKN B MaTeMaTU4eckomn
WOonk-1.4. npodeccnoHanbHom [edaTenbHOCTY; CTaTUCTUKN B npodeccnoHanbHon CTaTUCTUKN B
OesiTeNbHOCTY; MCnornb30BaTb npodeccroHanbHom OeaTensHocTy; npodeccroHanbHom
MCrornb30BaTb COBpPEMEHHbIEe neaTenbHoCTY; ncnonb3oBaTb OeATenbHOCTY;
COBpPEMEHHbIEe MH(OPMaLMOHHbIE ncnonb3oBaTb COBpPEMEHHbIEe 1Cronb3oBaTb
MHOPMaLMOHHbIE TexHonornm COBpEMEHHbIE MHOPMaLMOHHbIE COBpPEMEHHbIE
TexHonornm MHOPMaLMOHHbIE TexHonornm MHOPMaLMOHHbIE
TexHonornu TexHonornu
Hanuuune 1cnonbL30BaThb He Bnageet He B nonHon mepe YMeeT ucnonb3oBaTb B nonHon mepe ymeet




YMEHUI HaBbIKN HaBblkamu BnageeT meToAbl Mcnonb3oBaTb
naGopaTtopHon nabopaTtopHol paboThbl HaBbIKaMu naGopartopHoMn MeToAabl
paboTbl 1 MeTOAbI N METOAbI XUMUMU, nabopartopHon paboTbl 1 MeTOAbI nabopatopHon paboThbl
XMnm, pusnkn, dusmkm, paboTbl U MeTOAbI XUMUK, PU3MKK, 1 MeToabl XMUH,
MaTemaTn4ecKoro MaTemaTn4ecKoro XvMun, pusmkm, MaTeMaTn4eckoro Pr3mnKK,
MOZENMpPoBaHns n MOoZEenupoBaHusi n MaTemaTn4ecKoro MOZENMpoBaHus n MaTemaTn4yecKoro
mMaTemaTnyecKon mMaTemaTnyecKon MOAENVpoBaHns 1 mMaTemaTu4ecKomn MOAEenupoBaHns n
CTaTUCTUKN B CTaTUCTUKN B mMaTemaTu4ecKon CTaTUCTMKMN B MaTemaTU4ecKon
npodeccnoHarnbHom npodeccnoHarnbHom CTaTUCTUKN B npodeccuoHanbHom CTaTUCTUKN B
OedATernbHOCTY; OedATernbHOCTY; npodeccnoHanbHom neAaTenbHoCTy; npodeccroHanbHom
1Ccnonb3oBaTb 1cnonb3oBaTb AeaTenbHoCTy; 1cnonb3oBaThb OesiTenbHOCTY;
COBpEMEHHbIe COBpEMEHHbIe ncnonb3oBaTb COBpEMEHHble 1cnonb3oBaTb
MHAOPMaLMOHHbIE MHMOPMAaLMOHHbIE COBpPEMEHHbIE MHOPMaLMOHHbIE COBpPEMEHHbIE
TexHonornm TexHonornm MHOPMaLMOHHbIE TeXHONnornm VMH(OPMaLUMNOHHbIE

TexHonornu TexHonornu

Hanuuune MeTogamu He Bnageet metogamu He B nonHomn mepe Brnageet metogamu B nonHown mepe

HaBbIKOB CTaTUCTUYECKOro CTaTUCTUYECKOro Bnageet Metogamu CTaTUCTNYECKOTO Bnageet MeTogamm

(BnapeHuve OLEHMBaHWA 1 OLIEHVBaHNSA 1 NPOBEPKMN CTaTUCTUYECKOTO OLEHMBaHWA 1 CTaTUCTMUYECKOro

OMbITOM) NpOBEpPKM rMnoTes, rmnores, OLEHVBaHWA 1 NpOBEpPKM rMnoTes, OLEHNBaHNS 1
NPOrHo3npoBaHusi NPOrHO3MpPOBaHUS NpOBEpPKM rMnoTes, NPOrHo3npoBaHusi NMpPOBEPKM rMNoTes,
nepcrnekTvB n nepcrnekTuB n NPOrHo3npoBaHusi nepcrnekTvB n NpOrHo3npoBaHusi
coumanbHbIX coumanbHbIX nepcrnekTvB n coumanbHbIX nepcnexkTuBe n
nocneacTsuin CBOeW NnocneacTBuiA CBOEW coumanbHbIX NocneacTBuii CBoen coumanbHbIX
npodeccunoHanbHom npodeccunoHanbHom nocneacTeuin ceoen npodeccuoHanbHom nocneacTeun ceoen
AeaTenbHOCTY; AeATenbHOCTY; npodeccroHanbHoOM [esTenbHoCTy; npodeccroHanbHoON
KynbTypomn KynbTypon [esTenbHoCTY; KynbTypon AeaTenbHOCTY;
6ubnuorpacuyeckmn oubnunorpaduyeckmx KynbTypou 6mbnuorpadunyeckmx KynbTypoMn
X MCCrefoBaHuin n ncecnegoBaHui n 6ubnmorpadunuecknx nccnegoBaHui n 6ubnnorpaduyecknx
dhopMMpoBaHus cdopmMrpoBaHns nccnegoBaHni u dhopMrpoBaHus nccrnenoBaHun n
6ubnuorpaduyecku 6ubnuorpaduyeckmnx hopmMmpoBaHus 6ubnuorpaduuecknx hopmMrpoBaHus
X CMMCKOB CMUCKOB 6ubnmorpadunuecknx CM1cKoB 6ubnnorpaduyecknx

CnncKkoB CrncKkoB




4. TunoBble KOHTPOJbHbIE 3aaHUA UMK UHbIE MaTepuanbl, Heo6xoaAuMbIe ANA OLEeHKU 3HaHUN,
YyMeHUM1, HaBbLIKOB U (UNK) onbiTa AeATENbLHOCTU, XapaKTepu3yrLwux atanbi hopMupoBaHua
KOMNeTeHLMIA B npoLecce OCBOEHMSA OCHOBHOW npodeccnoHanbHON obpa3oBaTesibHOW NporpamMmbl

4.1. TunoBbIe KOHTPOJILHbIE 3afaHUA, He0bXxoANMbIe AN OLleHKM 3HaHUW, YMEHUN, HaBbLIKOB
4.1.1. CpeactBa AnsA NpoMeXxyTO4HOW aTTecTauum no uToramMm N3yyeHusi AUCLMNIUHBLI

6.1 HopmaTtuBHas 6a3a npoBeaeHus

NPOMEeXyTO4YHOM aTTecTauumn oby4atrolmxcs nNo pesynbTaTam usyveHus gucunnnuisi: 51.0.08 Matematuka

1) pencteylowee «[MonoxeHne O TeKyLleM KOHTpOre ycneBaemMoCcTM W MPOMEXYTOYHOW aTTecTaumm obydatowmxca Prboy BO

Bypsitckas TCXA»

I'IpOMe)KyTO‘IHOVI aTtrecTal

6.2. OCHOBHbIE XapaKTepPUCTUKHN
M1 00yYalLWMXCA NO MTOraM M3yYeHUs ANCLMMIUHBI (Moayns)

1

2

Uenb I'IpOMe)KyTO‘lHOﬁ aTtrecTauyum -

YCTaHOBIIEHNE YPOBHSI AOCTWKEHUSI KaxablM obydarowmmcs uenent obydeHusi no
AaHHOW AMCUMMIIMHE, U3NOXEHHbIX B M.2.2 HACTOsILLEn NporpaMmbl

®dopma
NPOMEXYTOYHOM aTTecTaLum -

9K3aMeH

MecTo 3K3ameHa
B rpacduke yye6Horo npouecca:

1) NOArOTOBKa K 3K3aMEHy M Caaya aK3ameHa OCYLLECTBRSEeTCs 3a CYET y4eBHoro
BpemMeHU (TPYOOEMKOCTM), OTBeOEHHOr0 Ha 3K3aMEHaLMOHHYI ceccuio AN
06Yy4atoLLMXCSI, CPOKM KOTOPOI YCTaHABMMBAKOTCS MPUKA30M MO akageMum

2) pata, Bpemsi U1 MeCTO MNpoBefdeHWst 3k3ameHa onpepenseTcs rpadukom cpayv
3K3aMeHOB, YTBEPXAaeMbIM AeKaHOM (pakynbTeTa (AMPEKTOPOM MHCTUTYTA)

dopma 3K3ameHa -

lNucbMeHHbIl

Mpoueaypa npoBeAeHNs1 IK3aMeHa -

npeactaeneHa B OLEHOYHbIX MaTepuanax no gucunnimHe

OK3aMeHaUMOHHasi nporpaMmma no y4ye6Homn
AVUCLMNIVHE:

1) NpeAcTaBneHa B OLEHOYHbIX MaTepuanax no AUCLunIMHe
2) oxBaTblBAET pasgensl (B COOTBETCTBUM C N. 4.1 HACTOSLLEro JOKYMEHTa)

MeTopuyeckne matepuansl,
onpeaensowme npoueaypbl OLeHUBaHUA
3HaHWUMN, YME@HUN, HaBbIKOB:

npeacrtasrneHbl B OLEeHOYHbIX Matepuanax no gmcuunimHe

6.3 OCHOBHbIe XapaKTepUCTUKN

npome)KyTquoﬁ atrectauyumum OGy'-IaIOLLWIXCil no uTtoram U3y4yeHus gUCUMNIUHLI

1

2

Llenb npomexXyTo4yHOW aTTecTaumm -

yCTaHOBMEHME YPOBHS OOCTWXKEHUSA KaxkabiM 0ByYarowmmes Lenem u sagady
06y4eHu1s No JaHHOW AUCUMMIMHE, N3NOXKEHHbIM B N.2.2 HAcTOosLel nporpaMmbl

DopMa NPOMEXYTOYHOW aTTecTaLmm -

3a4éT

MecTo npoueaypbl Nony4YyeHUs 3a4yéta B

1) yyactue oby4atoLlerocs B npoueaype nonyvyeHust 3a4éta ocyLecTBNsieTcs 3a
CYET y4ebHOro BpeMeHu (TPYAOEMKOCTM), OTBEAEHHOIO Ha U3yYeHne AUCLIMMIUHDI

rpadmke y4ye6HOro npouecca

2) npouenypa nposoauntca B pamkax BAPO, Ha nocnegHen Hegene cemectpa

OCHOBHbIe YCIOBUSI NONy4YeHuUsA
obyyvarolwmmcs 3a4éTa:

1) obyvaroLmiics BbINOMHWI BCe BUABI y4ebHo paboTsl (Bkntovas
CaMOCTOSITENbHYI0) U OTYMTancs 06 1X BbINOMTHEHUN B CPOKU, YCTAHOBIEHHbIE
rpacpukom y4ebHoro npouecca no AUCUMNIMHE

Mpoueaypa nony4yeHus 3a4yéra -

MeToauyeckue matepuansl,
onpegensowue npoueaypbl oueHnBaHUA

3HaHUMW, YMEHUW, HAaBbIKOB:

npenCTaBﬂeHbl B OLEHOYHbIX MaTepuanax no OaHHOW AMCLUNIMHE

lNMepeyeHb BOMPOCOB K 3a4yeTy

Manl/ILl,bI, OENCcTBMS C HAMMN. Ol'lpeﬂ,eJ'IVITeﬂVI BTOPOIo 1 TpeTbero nopAaakos, nx CBOWCTBA M MeToAbI

npunoxenus. (OMK-1)

Mpepnen dyHkumn. OCHOBHbIE TeopeMbl O Npegenax. 3amedarterbHble npeaensl. (OMNK-1)

1.
Bbluncnenmns. (OMK-1)
2. O6patHas matpuua. PaHr matpuusl. (OMK-1)
3. CuCTeMbl NIMHENHbIX ypaBHeHWil n MeToabl nx pelueHus. (OMNK-1)
4. BekTopbl. lMHelHble onepaunn Hag Bektopamu. (OMK-1)
5. Mpoekuusi. (OMK-1)
6. [lpousBeneHWss BEKTOPOB N UX
7. CucTeMbl koopauHar: gekaptosa v nonsipHas. (OMK-1)
8. YpasHeHue nuHum Ha nnockoctu. (OMMK-1)
9. YpaBHeHue npsmoi Ha nnockocTtn. (OMK-1)
10. Kpusbie BToporo nopsiaka. (OMK-1)
11. YpaBHeHwue npsMon 1 niockocTu B npoctpaHctee. (OMK-1)
12. MHoxecTBa. Onepaunu Hag MHoxecTBamu. (OIMK-1)
13. ®yHKUMM OOHON NEPEMEHHOMN. (OI'IK-l)
14.
15.

HenpepblBHOCTb DyHKUMK. CBOMCTBA HenpepbiBHbIX dyHKUMiA. (OMK-1)




16. OnddepeHumMpyemMocTb (yHKLMM 1 ee CBA3b C HenpepbiBHOCTbI0. (OMK-1)
17. OudpdepeHuman dyHkumm, ero ceovictsa. (OMK-1)

18. OCHOBHble TeopeMbl 0 AnddepeHLmpyemMbix dyHkumax. (OMNK-1)
19. MWccneposaHue dyHKUMM 1 nocTpoeHue rpadmka. (OMK-1)

20. MepBoobpasHas u HeonpeaeneHHblin Hterpasn. (OMK-1)

21. CsoWcTBa HeonpeaeneHHbIx uHTerparnos. (OMK-1)

22. MeTtoapl uHTerpuposaHus. (OMK-1)

23. WHTerpupoBaHue ApobHO-paumoHanbHbix dyHkumin. (OMK-1)

24. WHTerpupoBaHue TpuroHomeTpudeckux dpyHkumin. (OMK-1)

25. OnpepeneHHbIn uHTerpan, ero ceonctsa. (OMK-1)

26. eomeTpuyeckme NpuUNoxeHus onpedeneHHoro nHterpana. (OMNK-1)

ﬂepequb JK3aMeHaUuMOHHbLIX BOMPOCOB

1. MaTpuubl, genctema ¢ HAMK. OnpegenuTenn BTOPOro M TPETbLEro NopsiAkoB, X CBOWCTBA U
meToabl BbiumcrieHust. (ONMK-1)

2 O6paTtHasa matpuua. PaHr matpuupl. (OMMK-1)

3 CncTeMbl NMTHENHBIX YpaBHEHU 1 MeToabl ux peweHuns. (OlMK-1)

4, BekTopbl. JInHenHble onepaunmn Hag Bektopamu. (OlK-1)

5. Mpoekums. (OMNK-1)

6 MpousseneHus BekTopoB 1 ux npunoxexums. (OMNK-1)

7 CucteMmbl koopauHaT: gekaptosa v nonspHas. (OlMK-1)

8 YpaBHeHue nuHum Ha nnockoctun. (OlK-1)

9. YpaBHeHue npsamoin Ha nnockoctu. (OlK-1)

10. Kpwsble BTOporo nopsigka. (OlK-1)

11. YpaBHeHue npsaAMOoN 1 nrockocTn B npoctpaHctee. (OlK-1)

12.  MHoxecTBa. Onepauun Hag MHoxecTBamu. (Ol1K-1)

13.  ®yHkumu ogHon nepemeHHon. (OlK-1)

14. Tpegen dyHkunn. OcHoBHbIE TeopeMbl 0 Npefenax. 3amevartenbHble npegenst. (OlNK-1)

15. HenpepbiBHOCTb yHKLMKN. CBOMCTBA HenpepbIiBHbIX GyHKUMA. (ONK-1)

16. [OudpdepeHumnpyemocTb PyHKUMM 1 ee CBA3b C HenpepblBHOCTLIO. (OlK-1)

17. OudpdepeHumnan dyHkumm, ero ceonctaa. (OlNK-1)

18. OcHoBHble TeopeMbl 0 anddepeHumpyembix yHkumsx. (ONMK-1)

19. WUccneposaHue dyHkuum 1 noctpoenne rpacuka. (OrMK-1)

20. T[lepBoobpasHas n HeonpegeneHHbin nHTerpan. (OMNK-1)

21. CsomnctBa HeonpegerneHHblx nHterpanos. (OlK-1)

22.  MeTtoabl HTerpupoBanus. (OMNK-1)

23.  WHTerpupoBaHue ApobHo-paumoHanbHbix yHkumi. (ONMK-1)

24.  WHTerpupoBaHue TpuroHoMeTpuyecknx dpyHkumi. (OMNK-1)

25. OnpepgeneHHbln HTerpan, ero ceoncrea. (OlNK-1)

26. [eomeTpuyeckne npunoxeHus onpegeneHHoro nHterpana. (OMK-1)

4.1.2. CpenctBa
Ans UHAMBUAyanu3auum BbINONTHEHUs1, KOHTpons hukcuposaHHbIX BUaoB BAPO
4.1.2.1 NMepe4yeHb 3agaHUn ANA KOHTPONbHbIX paboT oby4yarowmxcs 3a04HOM hopMbl 06yU4eHUs

Tema: Matpuubl. JlencTBus Hag maTpuuamu.

Bonpochi:
OnpepgeneHune maTpuubl. Buabl matpuu,.
YMHOXeHMe MaTpuubl Ha uncno. Anrebpandeckasi cymma matpuu,.
TpaHcnoHMpoBaHMe MaTpuu,.
YMHOXeHne maTpuy,. He KoMMyTaTMBHOCTL NPOM3BEAEHNS.
3apgauu:

NS

YMHOX€EHNE mMaTpuy



4

Z_[g 3}(3 2 1}_ % :(1;)};(1 -3 2)|-1 g i_(7 2 )

10 3/\0 1 2
0 -4

R N W

2 11
3 01
5. ins 3apgaHHon maTpuupbl A Beluncnntb E + A + A2 + A3;
1 2 -1 1
a) A= 6) A= :
30 1 -1
Tema: Onpepenutenu.
Bonpochi:
1. OnpegenvTenu BTOPOro nopsigka.
2. Onpepenutenu TpeTbero nopsiaka. Mpaesuno TpeyronbHukos. Mpaeuno Cappyca.
3. TlpuMMeHeHMe OCHOBHbIX CBOWCTB BbIMUCIIEHWUsI ONpegenuTenei Ans KeagpaTHbIX MaTpuy

NPON3BOSIbHON Pa3MEPHOCTU.
4. Anrebpaunyeckne gononHeHus. dopmyna Jlannaca.

3apaun:
1 7 5 2 -1 3 3 21 7 0 7 2 3 1
DO 3 2(=10, 2)|-2 -1 2/=-3;, 32 1 3=0;45 -1 5=7; 5|2 -3 -1=0.
0 4 6 1 0 1 -1 3 2 2 3 1 4 6 2
3. Belumcnnte onpegenutenu
9 -7 5 2 0 -2 2 -1 1
a0 1 2=-8b)yl 3 4|=6,c)4 3 -2=71
-1 2 1 5 3 1 3 3 5

. Tema: ObpaTHas maTpuua. PaHr matpuupi
Bonpochi:
O6paTtHasa matpuua. KoppekTHOCTb MOCTAHOBKM 3aayun. ANroputM NOCTPOEHUS.
"MaBHbIN MUHOP MaTpuLbl. PaHr maTpuubl.
BbluncneHmne paHra: MeToq anemMeHTapHbIX Npeodpa3oBaHnii; METO OKANMIAOLLNX MUHOPOB.
O6paTtHasa matpuua. AnNroputm noucka.
3apgaun:
1. Hantn obpatHble maTpuubl

PN E

2 2 3 1 -4 -3 3 -1 0 (5 4 -
3JA=[1 -1 0 Al=l1 5 -3; HA=[—2 1 1 A‘1=g 10 12 -3|;
12 1 1 6 4 2 -1 4 0 1 1

2. Vcnonb3ys o6paTHyto MaTpuLly, HAUTW HEM3BECTHYO MaTpuLy X U3 MaTpUYHOTO YpaBHEHUS.

-1 -2 3 4 11 3 01 2
4)yX-12 3 5|=/1 6 1 X=|1 0 2
1 4 -1 2 2 16 2 2 0

Tema: PelieHne cuctem NUHENHbLIX YpaBHeHW MOoHATHE peLleHns CUCTEMbI NMHENHBLIX anrebpanyeckmx
ypaBHEHUA.
1. MaTtpuyHbI MeTOA peLUeHNs.
2. ®opmynbl Kpamepa.
PelwmnTb cuctemMbl ypaBHEHUI MaTpuyHbIM MeToAoM U no dhopmynam Kpamepa.

10



X, +3X, +7X, =12 1 X, +2X, + 3%, =2 1
5) 4 3% +5X, +X;, =0 X=| =1{;6) 42X —X, —2X;, =2X=| 2

SX +7X,+3X;, =4 2 3%, +2X,—X; =8 -1
X, +2X, + 4%, =14 -2 X, +2X, +4x, =31 3
7)< 2% + X% +3%, =7 X=| 2 |; 8){5% +X,+2%x,=29x=|4
3%, +2X, +2%, =4 3 3%, —X, + %, =10 5

Tema: Mpamas NMHWS Ha NIoCKOCTY

1.
2.
3.
4.
5.

Bonpocki:
YpaBHeHuWe NpAMON, NpoXoasLLen Yepes JaHHY0 TOYKY B JaHHOM HanpaBneHuu.
YpaBHeHWe NPAMOW C YyrioBbIM KO3 ULMEHTOM.
YpaBHeHMe NpsiMon, NPOXoasLLen Yepes ABe 3aJaHHble TOYKMU.
YpaBHeHue NpsiMon B OTpE3Kax.
HopmanbHoe ypaBHeHMe npsiMON. YpaBHEHWE NPSMOW, MPOXOoAsWEn 4Yepe3 3adaHHY TOuKY

nepneHavKynsapHO M3BECTHOMY BEKTOPY.

AP WN-_2NO®

10.

11.

12.

. ObLLee ypaBHeHUe NpssMoi. BaauMHoe pacnonoXxeHne AByX NPsSIMbIX Ha MIIOCKOCTMW.

. PaccTtosiHne oT To4kM 4o NnpsMon.

. ObLee ypaBHeHUe nnockocTu. MiccnegoBaHne o0LWero ypaBHEHUS.

. YpaBHeHME NIIOCKOCTU, NPOXOoAsLLEN Yepes3 AaHHY0 TOYKY NePNeHaNKyNSapHO BEKTOPY.

. YpaBHeHME NIIOCKOCTK, NPOXoasLLern Yepes Tpu 3a4aHHbIE TOUKM.

. B3anmHoe pacnonoxeHune nnockocTen. Yron mexagy nrockoctsamu. PaccTosiHue oT TOYKM 0 MIOCKOCTY.

. YpaBHEHMS MpsIMOW NMHMM B MPOCTPAHCTBE: NMpsiMasi Kak NUHUSA nepeceveHns NnocKoCTEN, BEKTOPHOE

ypaBHEHME NpsIMOW, MNapamMeTpuyeckne YpaBHEHWS MPSMON, KaHOHWYECKME YpaBHEHWUS MPSMON,
ypaBHEHUS NPSIMOW, MPOXOAsiLLEN Yepe3 ABE AaHHbIE TOYKU.

B3anMHoe pacnonoxeHue [OByX MpsiIMbIX B MpocTpaHcTBe. B3aumHoe pacnonoxeHve npsiMon wu
MrockoCcTU. Yron mexay npsiMon U NnocKOCTbHO.

3apauu:

BbluMCUTL B3aWMHOE PAcronOXEHWe CReayowmx nap npsaMbix:

a. 6x—15y+7=0ul0x+4y—-1=0 {L}

b. 5x—7y—-4=0u3x+2y-13=0 {x}

c. X—2y+1=0u2x—-4y—-1=0 {7}.
Haittn pacctosHme ot Toukn M(2;—1) go npsmoit 3X +4y —22 = 0. OnpeaenuTb KOOpANHATHI
MPOEKLUMM TOYKU Ha JaHHYIO NPSIMYIO. {d = 4} .
fan [1ABC c BepwuHamn  A(L0), B(2;3), C(3;1). Bbiuvcnuts anvHy nepnenaukynsipa BD,
onyLeHHoro 13 seplwuHel B Ha ctopoHy AC . {\/g} .

CocTaBuTb ypaBHEHMS ABYX NPAMbIX, NPOXoAALmMX Yepes Touky A(2;1), oaHa 13 KoTopbIxX
napannensHa npsamont 3X —2Yy + 2 =0, a gpyrasi nepneHanKynsipHa aToi NpsIMOiA.

{/3x—2y—-4=01/,/2x+3y—-7=0/}.

CocTaBuTb ypaBHeHWe NpsiMoit, npoxoasiueit Yeped Touky A(2;3): a) napannensHo ocu OX ; 6)
napasnnensHo oc Oy ; ¢) cocTasnsoLWEn ¢ 0Cblo abeumce yron 45" {y =3,X=2,y=X +1} .
CoCTaBUTb YpaBHEHUsI NPSIMbIX, MPOXOAALMX Yepe3 Touky nepecedyeHus npsimbix 2X —3y+1=0 u
3Xx-y-2=0 napannensHo n nepneHanKynspHo npsiMoi y=x+1.
{{x—y=0/Ix+y-2=0/}.

CocTaBuTb ypaBHeHMEe NNockocTw, npoxogsiien Yeped Touky M (L, —3;—2) napannenbHo mrockocTu

3x—2y+4z-3=0. {3x—2y+4z-1=0}
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Tema: Mpenen dyHkuUmM. OCHOBHbIE TEOPEMbI O Npeaenax. MeToabl PackpbITUS HeonpeaeneHHOCTeR nNpu
BblYMCNEHUN Npeaenos
Bonpocki:
1. Tpepen cyHKLMM B TOouke no Kowuw.
2. OcHoBHble TeopeMbl 0 npegenax. OCHOBHbIE NPUEMbI PacKpbITUSA HeonpeaeneHHOCTEN.
3. beckoHe4yHOo Bonblume 1 6eckoHeYHO Marnbie YHKLNN.

3apgauu:
BblumcnuTb criegyolive npeaens:
. x+3 2 _ax_
1. lim 7 OtBeT: © 19. |lim X" —A4x-5 OtBeT: 3/5
x—1x2 —1 x5 x2 _25
) 7 3
2. lim — OtBeT: 0 20. lim _ X ExX OtseT: 0
Xx—o x° + 4 x>0 x4 —3x? +1
3. lm|1+ 2 + 3 Orser: 1 X% 2x+1
X—>00 x+4 x+2 21. lim 3— OtBeT: 0
: 3n x>1 x% —x
4, n“_>n301—2n OTBeT: - _ /X+2 _9
22. lim ———— OTBeT: Y2
32 Xx—>2 J/Xx=-1-1
3
x” —1 3
i . ) X + 27
- Xh_r)Igo x2 11 Otser: 23. lim 5 OtBerT: -27/7
X—>-32x“ +5x -3

Tema: 3amevatenbHble npeaerbl. AKBUBANEHTHOCTb GECKOHEUYHO BOrbLLNX M 6ECKOHEYHO MarbIX
dyHKUUN. HenpepbIBHOCTL (PyHKLMIA. TOUKM paspbiBa, X Knaccudukaums
Bonpochi:

1. Tllepsbin 3aMmevaTenbHLIN Npeden.

2. Brtopow 3amevaTensHbIn npeden.

3. Wcnonb3oBaHue 3KBMBANEHTHOCTU (PYHKLUMIA NPU BbIYUCIIEHUN NPeaenos.

4. HenpepblBHOCTb OYHKLNNA.

5. Touku paspblBa, Nx knaccudukaums.

3apgauu:
Bbluncnnte cneayowme npepensi:
tg x—sinx 1Y 7Ix 219

1. lim—=——— Orser: % 2. Iim[l——zj {1} 3. Iim(1+§j OtBet: e

x>0 X-Sin” X ool Ty o0 " 2

2X 1 2 3
4. |im(2X_D Otset: &2 5 lim 2+3X | {e‘l} 6. lim 1-2X" + X7 orser:e
X—0\2X + 2+5x x>0 x2 _3x+4

x—0

Tema: MpoussogHas. OcHoBHble npasuna auddepeHumpoBaHus. MeTtoabl AnddepeHLpoBaHNs
[Mpoun3BoaHbIE CNOXHBIX, HEABHBLIX DYHKLNNA.

Bonpochi:
TexHuka anddpepeHumnpoBaHns. NponssoaHas yHKUUM B TOUKE.
OnddepeHumnpoBaHue HesIBHO 3a4aHHON OYHKLNN.
YpaBHeHWe KkacaTenbHOM K rpadouky yHKLUN B 3ajaHHOWN TOYKe.
Jlorapudpmmyeckoe andpdepeHunposaHme.
MpounsBogHas NnapameTpuyeckn 3agaHHbIX YHKLNA.

agrwONE

3apaun:
1. Hantn nponsBogHble PyHKUMI U BLIYUCTIUTE UX 3HAYEHME MPU X=Xo:

1. y(X): A1+ InZ(X) ) Xg = 1; 2. y(X): In4 1+tgx1 Xy = 0.
\/1—tgx

12




2. Haitu nponsBoaHble (OyHKLUWUNA:

) y(X)=§&+E—%+4; 2) y(x)=x*(8In®> x—4Inx+1);
X X
3) y(x)=ﬂ- 4) y(x)zearcsinx;
1+2sinx’

3. FeomeTpuyeckoe NpunoxeHmne NponN3BO4HON:
2

1) B kakux ToYKax kacatenbHas K rpadpmky yHKLMK y=2X— X obpasyet ¢ ocbto Ox yron B 135°.
2

2
2) [ana kpusas y = L X, COCTaBWTb ypaBHeHWs1 kKacaTernbHbIX, MPOXOASALWMX Yepes T. (2;-5).
4

3) HaiguTte kacaTenbHyo K rpacouky yHKUUN Y = In(x) Takyto, YToGbl OHa NPOXOAMUIIa Yepes Hayano

KoopauHart.
3

X .
4) Hanucatb ypaBHeHUsi Tex KacaTernbHbIX rpaduKy yHKLUUK Y = ? — 2, KOTOpble napannenbHbl NPSMON

y=x-3.
5) Tlpu kakoM 3HaveHUn P KacaTenbHas K rpadmky QyHKUMM Y = X° — pX B Touke X =1 npoxoawT yepes
TOuKY (2; 3).

Tema: OcHosHble Teopembl AuddepeHUnansHOro ucumcnenns. JuddepeHuman gyHkuun. lNpasuno
Jlonutans
Bonpochi:
1. Teopembl ®epma, Pons, NarpaHxa, Kowwu.
2. OuddepeHumnan dyHKUNN.
3. Tpunoxexve guddepeHumana B NpMBAKeHHbIX BbIYUCTIEHNSIX.
4

0
Mpasuno NonuTtansa — BepHynnu packpbiTUs HeonpeaeneHHocTel Buaa 6 n

818

3apauu:
1. Vicnonb3ys npunoxeHune amddepeHumana BbIYMCIUTb NPUOIKEHHO 3HaYeHne hyHKLUN:
f(X+AX) = f(X) + f'(X)AX

1) 4/16,64: 6) In(e+0,272);
2) e"%; 7) £(2,01), rae f(x)=x*-3x"+3x;

3) 3/25515; 8) f(Xx)=+1+x*,x=0,Ax=-0,01.

2. Boluncnutb npeagernbl, CNONb3yd npaBuIo Jlonutansa — EGPHyﬂJ'II/I packpbITUA Heonpe,u.eneHHOCTePl Bunaa

[QHE} jim + ) _ iy 100
0] | oo =% g(x) % g'(X)

3 s . 3x+6 1
1) —)2( ter _ Z 6) Iim—4X +2X = 7) lim ——==
x>-32X° +5x—-3 7 xo= X" —3X° +1 >2x°+8 4
. 2X-Tx+6 1 . 4x* —5x+1 1\
2) lim——————=—= 8 lim—————=3 iml = -
) e s N U %) bﬂg(xj N

Tema: VccnepnosaHne yHKLWN C MOMOLLIbIO NPOU3BOAHOIA.
Bonpochi:
1. WccnepoBaHue yHKUMM HA MOHOTOHHOCTb M 9KCTPEMYMBI.
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2. OnpepeneHne HanbonbLLEro N HaMMEHbLLIETO 3HAYEHUIN PYHKLMM Ha 3aJaHHOM OTpeskKe.
3. OnpepgeneHune MHTepBanoB BbINyKNOCTW. To4ku nepernoba.

3agaun:
1. ViccnenoBaTbe HA MOHOTOHHOCTE U HAWTU SKCTPEMYMbI (DYHKLMM:
1) y()=x°—2x* —7x+4; 2) y(x)=In(2—cos x);
x? 1+ x°
3) y(x)= ; 4) y(x)= :
)y()1+x2 )Y()l_2

2. Hantn Hambonbluee 1 HauMeHbLLee 3HaYeHnss PYHKLMN Ha yKa3aHHOM MHTepBane:

1. y(x)=3x*-6x, [0;3]; 5. y(x)=§+§, [1;6];
1
2. F(X)=3(x*-2x)?, 6. y(X)= x+;, (0;+00).
3. Hantu To4ukn nepermba v niTepsanbl BbIMyKNOCTU OYHKLUN:
2 4) (X) X2 —
1 X)=e"; = .

Tema: HeonpeneneHHbilit MHTerpar.

Bonpocbi:

PonPE

CDoplvlyna WHTETPUpOBaHUA NO HYacTdaM.
3apgauu:

1. BbluncnuTb MHTErpansl, cnonb3ys Tabnuuy:

TabnunyHoe uHterpuposaHme. OCHOBHbIE NpaBuna MHTerpupoBaHus. MeTtoq pasnoxeHus.
MopBeaeHve noa 3Hak anddepeHuymana.
WHTerpmpoBaHne MeToqoM NoACTaHOBKM.

(x* —16)dx
1)‘[ Jx+2

2) jsin 2=

3) jtg Zxdx;

4) I 4dX

2. Bolumcnutb nHTErpansl, UCNonb3yst MeTo NOACTAHOBKM [3aMeHy NepeMeHHOW].

[ £ogdx = [ f(o®)¢'()dt

dx
1) Iﬁ 2) J'x\/Z—xdx;
3) Iln xdx 4) J‘ dx
= —,
. J- sm2xdx
°) J.cos X' \3-cos (x
7 jsin“ xdx: 8) I1+X > (noocmanoexa x = tgt).

3. Hantu nHTerpansl, Mcnonb3ysa opmyny MHTErpUpoBaHUA Mo YacTAM:

14
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1) Iln X 2) jxsin Jxdx;

3) Ilnzxdx; 4) JXCOSXdX,
sin® x
5) J'(x2 — 4% +1)e *dXx; 6) Iarctgxdx

Tema:. OnpeneneHHbIn nHTerparn.
Bonpochi:

el e

BbluncneHve onpegeneHHoro nHTerpana.
dopmyna HetoToHa-JlenbHuua.
WHTerpupoBaHme NnogcTaHOBKOMN.
dopmMyna MHTErpupoBaHUs No YacTAM.

3apgauu:

b
1. Vcnonbays copmyny HbtoToHa — JlerbHuua I f (x)dx = F(b) — F(a) , Bbluncnuts cneaytowme

a

onpepeneHHble nHTerparnbl, npn HeobxoauMocCTun Mncnosib3yd nNoaCcTaHOBKY:

? xdx dx 1 3+2\/_
1) 9)
'!.X2+1 J.x/x +x2+1 2
‘ & /xdx
2 9-2x°d 10 2In2-1
) !x S x?dx )Jﬁ+
1
3) j 4x —2dx 11)Ix V9—X dx_—n

b
b
2. Vicnonb3ays opmMyny MHTErPUPOBAHNSA MO YacTsaM Judv = uv|a _.[Vdu , BBIUMCIIUTD:

a a

1
1) I(arcsin x)*dx =
0

n° -8

9
6) J‘eﬁdx =4e°+2
4

0,2
2) j xe*dx = 0,04
0

mfdx 2

O'—.b‘:‘,\,

Kputepun oueHnBaHums:

— NPaBWUMbHOCTL BLINOMHEHNSA 3a4aHWi;
— CcTeneHb YCBOEHWSA TeOPeTMYECKOro MaTepuana;
— CO3HaTenNbHOCTb OTBETa (YYMThIBAETCH NOHMMaHWE nsnaraeMoro Matepvana);

Lkana oueHMBaHUA:

Bannel ans yyeta B
peunTuHre (oueHka)

CreneHb yOOBMNETBOPEHUS KPUTEPUSIM

86-100 6annos
«OTMUYHO»

O6yuatowmiica csobogHO BriageeT yyebGHbIM MaTepuanom, MofHO U apryMeHTUPOBaHO OTBevyaeT Mo
COAEPXKaHWIo 3afaHusl, AEMOHCTPUPYET MOHMMaHWe martepuana, NpPaBUibHO MCMOMNb3yeT (U3UYECKYHO
TepMuHonormio. OByvatoLnincss MoxXeT 060CHOBATb CBOM CYXOEHWs, NMPUMEHUTL 3HaHWUS Ha MpaKTUKe,
MPVBECTM NPUMEPbI HE TOMBKO MO y4eBHMKY, HO M CAMOCTOSTENBHO COCTABMEHHbIE; U3naraeT maTtepuan
MocrefoBaTesibHO U NPaBUIbHO.

71-85 6annos
«XOpOLLUO»

Oﬁyqarou.wuhc;l OOCTaTOMHO MNONIHO M aprymMeHTMpoBaHO OTBeYaeT MnNo coAdepXXaHUK 3agaHuA,
OEMOHCTpUpyeT noHMMaHue martepuana, MoXeTt obocHoBaTb cBOM CyXaeHua, NpUMeHUTb 3HaHUA Ha
npaKkTuke, npmuBecTU Heobxoanmble npumMepbl HEe TOJNbKO MO yHeﬁHVIKy, HO M CODOCTBEHHbIE; M3naraet
MaTtepuan nocrnegosartesibHo. ﬂonycxaeT 1-2 ownbkuy, ncnpasJieHHble C NOMOLLbK HaBoOALLKMX BONPOCOB.

56-70 6annos
«Y[0BNETBOPUTENBHO»

HenonHo unu HenocnepoBaTenbHO PackpbITO CoAepXaHne matepuana, Ho nokasaHo obliee NMoHMMaHue
3adaHus U MPOAEMOHCTPUPOBAHbI YMEHWS,, AOCTaTOYHble AN danbHeWllero YCBOEHWs MaTtepuana.
Wmenucb 3aTpydHeHUs unu JonylieHbl OWWGKM B onpeaerneHun usn4eckux MOHSTUA U 3aKOHOB,

MCcnosib30BaHUU TEPMUHOIIOTUK, UCNpaBieHHble NOCTie HECKOJIbKMX HaBOAALLMX BONPOCOB. OGYHEPOLLIVIVICH
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He ymeeT O0CTaTO4HO FJ'Iy60K0 1 OokasaTesibHO oGocHoBaTb CBOU Cy>XXOeHna n npuBectu CcoGCTBEHHbIE

npuMepbl.
MeHee 56 6GannoB — | He packpblTo OCHOBHOe copepxaHue yyebHoro matepuana. OBGHapyXeHO He3HaHWe MU HemoHWMaHue
«HEYAOoBMNeTBOPUTENbHO» | Gonbluen mnu Hanbornee BaxHOW 4vacTu ydebHoro martepuana. [JonywieHbl OWWGKM B onpegeneHum

NOHSATUIN M 3aKOHOB, KOTOPbIE HE UCMpaBfieHbl NOCNe HECKOSbKUX HaBoasawmx BonpocoB. OTmevaroTcst
HeJoCTaTkv B MOAroTOBKE 0By4atolerocs, KOTopble SIBMSIOTCS CEPbE3HBIM MPENATCTBUEM K YCrELHOMY
OBMNageHuio nocreayowyM MaTepuanom.

5. MeTogun4yeckne MaTepuansbl, onpeaensiolime npoueaypbl oLleHMBaHUA 3HAaHUIN, YMEeHUN, HAaBbIKOB
1 (MnK) onbITa AEeATENBLHOCTU, XapaKTepU3yoLWUX 3Tanbl GhOpMUMPOBaHUs KOMMNETEHUMIA B NpoLiecce
OCBOEeHUA obpa3oBaTeribHOW NPorpamMmmbl

5.1. Kputepumn oueHKM K 3a4eTy:

3ayem (86-100 basnnog) ctaBUTCSA 00y4atloLeMYCsl, OOHaPYKMBLLEMY CUCTEMATUYECKNE U Tnybokme
3HaHMSA y4ebHO-MpPOrpaMMHOIO Martepuana, ymeHuss cBobOAHO BbINOMHATL 3af4aHusi, NPeAyCMOTPEHHbIE
nporpaMmoni B TUMOBOW cuTyauuun (C OrpaHNYeHWEM BPEMEHM) U B HETUMOBOW CUTyauun, 3HAaKOMCTBO C
OCHOBHOW M OOMNOMHUTENBbHOW NUTepaTypow, YCBOEHME B3aUMOCBSI3M OCHOBHbIX MOHATUMI AUCUUMINHBI B MX
3HayeHMM  npuobpeTaemon  cneuManbHOCTM M MPOSIBUBLUEMY  TBOpPYECKME  CMOCOOHOCTU U
CaMOCTOSITENBbHOCTb B MPMOBPETEHNN 3HAHWN.

3auem (71-85 b6annos) ctaButca oby4varowemycs, OBHapyXKuBLUEMY MOMHOE 3HaHue Yy4yebHo-
NporpaMMHOro Martepuarna, yCrnelHOe BbIMOMHEHMEe 3adaHui, NpegyCMOTPEHHbIX NPOrpaMmMon B TUMOBOM
cuTyaumm (C orpaHn4yeHnemM BpeEMEHM), YCBOEHME MaTepmanoB OCHOBHOW NUTepaTypbl, PEKOMEHOOBAHHOM B
nporpaMmme, CnocoBHOCTb K CaMOCTOATENbHOMY MOMOMHEHWIO 1 OOHOBMEHUIO 3HAHWA B Xo4e AanbHenLlen
paboTbl Hag NMTepaTypon 1 B NpoheCcCuoHansHoON eaTEeNbHOCTY.

3a4em (56-70 bannos) ctaBuTca obydarolleMycs, OOHapyXMBLUEMY 3HAHWE OCHOBHOMO Yy4YebHO-
nporpaMmHoro mMatepuana B obbeme, JOCTAaTOMHOM AN AanbHenwen y4ebbl u npeacrosiwern paboTtbl no
crneumanbHOCTM, 3HAKOMCTBO C OCHOBHOW NUTEpaTypoW, PEKOMEHOOBaHHOW MpOrpaMMON, YMEHUue
BbINOMHATb 3a4aHusi, NPeAyCMOTPEHHbIE MPOrPaMMON.

He3ayem (MeHee 56 6asniog) ctaBuTCcA Obyvatowemycs, obHapyxusBwemy npobenbl B 3HaHWAX
OCHOBHOTO y4eOHO-NporpaMMHOro Martepuana, AOnyCcTUMBLUEMY MPUHLMNNANbHBbIE OLMOKN B BbINOMHEHUN
NpegycMOTPEHHbIX MpOrpaMMon  3adaHun, cnabble nobyxaeHuss K camocTosiTenbHon pabote Hag
PEKOMEHAOBAHHOW OCHOBHOM nuTepaTypon. OueHka «HeygoBNEeTBOPUTENbHO» CTaBMTCA OOyvarowmmcs,
KOTOpble He MOryT NpoAdOIKUTb OOy4YeHne unuM MNpUCTYNUTb K MNPOdECCUMOHanbHOW AesTenbHOCTM Mo
OKOHYaHUKN akagemMunn 6e3 AONONHUTENbHBIX 3aHATUA MO COOTBETCTBYIOLLEN ANCLUMINHE.

5.2. Kputepum oueHKU K aK3aMeHy

OueHka  «omnuyHo»  (86-100  banmos) craButca  oby4vawowemycs,  ObHapyXuBLUEMY
cucTemaTuyeckme n rmybokne 3HaHua yy4ebHO-NMporpamMmHOro MaTtepuarna, YMeHus cBOOOOHO BbIMOMHATb
3agaHuns, NpeayCMOTPEHHbIE NPOrPaMMoNn B TUMOBOW CUTyauUumn (C OrpaHUYEeHNEM BPEMEHN) N B HETUMOBOMN
CcuUTyauun, 3HAKOMCTBO C OCHOBHOW W [OMOMHUTENbHOW NUTEPaTypol, YCBOEHUE B3aMMOCBSA3M OCHOBHbIX
MOHATUIA AWUCUMNIUHBI B WX 3HA4YeHUM npuobpeTaemMon crneumanbHOCTUM M MPOSIBUBLLEMY TBOPYECKUE
CNocoBHOCTM M CaMOCTOATENBHOCTbL B NpUodpeTeHmmn 3HaHun. CTygeHT ucyepnbiBaowmm obpa3om oTBeTUN
Ha BOMPOCHbI 3K3amMeHaumoHHOro Ownerta. 3agaya pelleHa NpaBuUNbHO, CTYAEHT crnocobeH oGocHoBaTb
BbIOpaHHbI CNOCO0 1 NOSCHUTL XO4 PeLUeHUs 3a4auu.

Ouerka «xopowoy» (71-85 6annos) crtaBuTcsi obydarlolieMycsi, OOHapy>XUBLUEMY MOJTHOE 3HaHue
y4ebHO-NpOorpaMMHOro mMartepvana, ycnewHoe BbINOfHEHUe 3adaHui, NpegyCMOTPEHHbIX MpPorpaMMon B
TUNOBOW CcuTyauuym (C OrpaHU4eHMeM BpPEMEHU), YCBOEHWEe MaTepuanoB OCHOBHOW nuUTepaTtypbl,
peKOMEHAOBAHHOW B MporpaMme, CnoCoOBHOCTbL K CaMOCTOATENBbHOMY MOMOSIHEHUIO 1 OOHOBMNEHMWIO 3HAHUI B
Xo[e panbHenwen paboTbl Hag nuTepaTypol M B npodpeccunoHansHom gestensHocTw. pu oTBeTe Ha
BOMPOCHI 3K3aMeHaLMOHHOro Ouneta CTyAeHTOM LOMNyLieHbl HECYLEeCTBEHHbIE OWMOKKN. 3agadva pelueHa
NpaBWibHO WNN €€ peLleHMe COAEepXarno HEeCYLEeCTBEHHYIO OLIMOKY, WCMpaBMEHHY0 NPW HaBOASALLEM
BOMPOCE 3K3ameHaTopa.

Ouerka «ydoenemeopumenbHo» (56-70 6annog) crtaButcs obydarollemycs, OBHapyXuBLUEMY
3HaHMWEe OCHOBHOrO y4ebHO-MporpaMMHOro Matepuana B 06beme, 4OCTAaTOMHOM AN anbHenwen yyebbl n
npegcrodwen paboTel MO cChneumanbHOCTW, 3HAKOMCTBO C OCHOBHOMW IMTepaTypow, pPeKOMeHOAOBaHHOW
NporpaMmon, yMeHue BbIMOMNHATbL 3afdaHus, nNpedycMOTpeHHble nporpammon. [lpy  oTBeTe Ha
9K3aMeHaLMOHHbIE BOMPOChI U MPW BbINOMHEHUN 3K3aMEHaAUMOHHbIX 3adaHui oby4varowmincs gonyckaet
norpewwHocTM, Ho obnagaetr HeoOXOAMMbIMU 3HAHMAMW ONA yCTpaHeHWs OWMBOK Mopd PyKOBOACTBOM
npenogasatens. Pewenve 3agaunm cogepxuT owwnbKy, WUCMPaBNEHHYD MNpyM HaBoOAAWEM BoOnpoce
aK3ameHaTopa.

OueHka «HeydosriemeopumesibHO» (MeHee 56 6asnos) ctaButcsa obydaroemycs, obHapyXuBLLEMY
npobenbl B 3HaHWAX OCHOBHOrMo Yy4ebHO-MpOrpamMMHOro Matepuana, AONYCTUBLUEMY MpUHUUMNMANbHbIE
OLWMBKN B BBINOMHEHUN NPEAYCMOTPEHHBLIX NPOrpamMmmon 3agaHnin, cnabble NOBYXAEHUA K CaMOCTOATENbHON
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paboTe Hag peKOMeHOOBaHHOW OCHOBHOW nutepatypon. OueHka «HeydOBNETBOPUTENIBHOY» CTaBUTCH
obyyalowmmcs, KoTopble He MOryT MpoJo/kNTb OOyyeHMe WnM MpUCTYNuTb K NpodeccuoHarnbHON
OeATENbHOCTM MO OKOHYaHWM akagemMumn 6e3 4ONOMHUTENBHbBIX 3aHATUI MO COOTBETCTBYHOLLEN AUCLMNIINHE.

6. OueHo4YHbIe MaTepuanbl Afisi OpraHM3aLum TEeKYLLEero KOHTPOJSiA ycneBaemMocTu
obGyuyarowmxcs
dopma, cuctemMa OLEHMBaHUS, MNOPSAOK MPOBEAEHMSI U OpraHu3aums mekKyuieeo KOHMPpOIis
ycnesaemocmu oby4varowmxcs yctaHasnuBatoTcst [MonoxeHnem o6 opraHM3aumMu TeKyLLero KOHTPOns

ycnesaemMocCTun o6yqa+ou.|,mxcsq .

6.1. KomnnekTt KOHTPOJIbHbIX BOMNPOCOB AJiA nNpoBeAeHnA YCTHbIX onpocoB

Pasgen «JluHenHasa anrebpay
1.470 Ha3bIBaeTcsa onpegenutTenemM n-ro nopsigka? KakoBbl OCHOBHbIE CBOWCTBA onpeaennutenemn?
2.470 Ha3bIBaeTCA MUHOPOM U anrebpanyeckMm AONONIHEHUEM 3rieMEeHTa onpegenurens?
3.4Y70 Ha3biBaeTCA MaTpuLEn U pacLUMPEHHOW MaTpULLE CUCTEMBI NIMHENHBIX YPaBHEHUIA?
Kakne Bugbl maTpuy, Bbl 3HaeTe?
4 .Kak BbIMONMHATCA OENCTBUS (YMHOXEHME Ha YNCIO, CNIOXEHUE, YMHOXEHWE, TPAHCMOHNPOBaHUE) Ha
MaTpuuammn?
5.Kakne npeobpasoBaHusi Hag maTpuLamMun Ha3bIBalOTCHA 3fIEMEHTaPHbIMN?
6.4710 Ha3bIBaeTCHA paHrom mMatpuubl? KakoBbl €ero CBOMCTBA U Kak OH onpegensieTca?
74710 Ha3biBaeTca obpatHon maTpuuen? Kak oHa HaxoguTes?
8.Hannwwute cbopmynel Kpamepa. B kakom cny4ae oHV npyUMeHUMbI?
9.B yuem cocTouT MaTPUYHbBIN METOA PELLEHNS CUCTEMbI NMHENHBIX YPaBHEHNIN?
10.B yem cocTouT MeToa NocrneaoBaTensLHOro NCKMYeHnsa HeusBecTHbIX (lFaycca) pewweHns cuctemsl
NVHENHbIX YPaBHEHWUA?
11.CdopmynumpoaTb Teopemy KpoHekepa-Kanenu.
12.Mpu kKakoM yCcnoBun cuctemMa fiMHeNHbIX ypaBHEHUI UMEET HyneBoe, eANHCTBEHHOE peLLeHune,
MHOXXECTBO PELLUEHUIA U HU OHOTO PeLIeHns?
13.Kakasa cuctema nvHenHbIx anredbpanyecknx ypaBHEHUIN Ha3bIBAETCS: @) COBMECTHOW; 6) HECOBMECTHOW;
B) onpeaeneHHoW; r) HeonpeaeneHHon; ) OAHOPOAHON €) HeoOHOPOAHON?

Pasgen «AHanuTuyeckas reomeTpusay

1.Kak onpegenstoTca AekapToBbl KOOPAUHATLI TOYKU HA NIOCKOCTN?
2.Yem oTnmyalTCsa KOOpAMHAThl ABYX TOYEK, CUMMETPUYHBIX OTHOCUTENbBHO: a) ocn OX; ocn OY; B) Havana
KkoopauHaT?
3.Kak BblUMCNUTb paccTosiHue Mexay ABYMS 3a4aHHbIMU TOYKaMn?
4.Kak HanTu koopauHaThl CepeanHbl oTpeska?
5.BbiBeanTe chopmynbl ANs KOOPANHAT TOYKM AeneHus oTpeska B JaHHOM OTHOLLEHUW.
6.BbiBeanTe chopmynbl ANs KOOPAUHAT TOYKM LIEHTPa TpeyronbHuKa.
7.0anTe onpeageneHue ypaBHEHUS TIMHUW HA NAIOCKOCTH
8. UTo Takoe yrrnoBown ko3puULMEHT NpsMon?
9. YpaBHeHue npsiMoK € yrnoBbiM Ko3dhULNEHTOM?
10.Kak HanTn koopamnHaTbl TOYKM NepeceveHmns ABYX NMHUIA Ha NNOCKOCTH, 3aA4aHHbIX CBOUMM
ypaBHEHUaMn?
11.Kak onpegenseTtcs yron mexagy ABYyMS npsamMbiMn? BeiBecTu bopmyny.
12.Kak BbIrnsiguT yCcnoBme napannenbHOCTU U NepneHauKyNsapHOCTU OBYX NPAMbIX?
13.BbiBECTV ypaBHEHUS NPAMON: a) C yrnoBbiM KoadduumneHTom 6) npoxoasiuern Yepes 3agaHHyo TOYKY B
3a[jaHHOM HanpaBfeHMM B) NPOXOAALLEN Yepe3 ABE 3afaHHble TOYKM T) B OTpe3Kax
14.CchopmynupynTte onpeaeneHne oKpyXHOCTU, annunca, rmnepbonsl, napabonbl. KakoBbl kaHOHUYeCKne
YypaBHEHUS. aTUX NUHWNIA?
15.470 Ha3bIBaEeTCA IKCLEHTPUCUTETOM 3MMNca U rmnepborbl U Kakue 3HAa4YEHUSI OH MOXKET A1 KaXKO0N nx
ATUX NIUHURA?
16.470 Ha3bIBaeTCA acumMnToTamu runepoonbI? 3anucaTe UX YypaBHEHNS.
17.Kakoe COOTHOLLIEHNE MMEET MECTO MeXAY POKYCHLIM PacCTOsIHUEM, OOMbLLON 1 Manon NOMyoChkHo
annunca, mMexay poKyCHbIM pacCTOsTHUEM, AEACTBUTENBHOM M MHMMOW MOMYOCbIo y rmnepborbI?
18.Kak 3apaetcs nonapHaga cuctema KoopgauHat?
19.Kakas cywecTByeT CBA3b MEXAY AEKAPTOBBIMU U MONSIPHBIMU KOOPAMHATaMM TOYKN?
20.4Y70 Ha3biBaeTcsa BekTopom? Kak onpegensercsa ero moaynb?

Paspen «BsegeHne B MateMaTu4eckuii aHanmay
1.410 Ha3bIBaeTCa MHOXECTBOM? Kakue onepaumm MOXHO BbINOMHATL HA4 MHOXEeCTBaMu?
2. Yto Ha3sbiBaeTcsa obnacTbio ee onpeaeneHnsa. OyHkumm?
3.4Y70 Takoe nepemeHHas BenuumHa? Npueectu npumepsbl. Chopmynupyinte onpeaeneHne yHKLmm.
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4.Kakune crnocobbl 3agaHuns dyHkuumn Bel 3HaeTe?

5.Kakne ¢yHKUMM Ha3bIBAKOTCSA 3NIEMEHTAPHBbIMUN?

6.CchopmynupyinTe NoHsATUE Npeaena: a) NnepemMeHHoON BENMUnHBI; 6) PyHKLMM

7.[Jokaxnte OCHOBHbIE TEOPEMbI O Npeaenax.

8.Kakne BenuumHbl Ha3biBalOTCA: a) 6ECKOHEYHO MarbiMy; 6) 6eCKOHEYHO BonblMMK? Kakumu cBOMCTBaMMU
OHM obnagatoT? KakoBa cBA3b Mexay HUMK?

9.Kak 3anucbiBaloTCA Nepsbli U BTOPOW 3aMeyaTenbHble npeaensl? Kak oHn npuMeHsaTcea?

10.[davite onpeneneHune HenpepbiBHOCTU OYHKLIUN B TOUKE U Ha OTpe3Ke.

11.YKkaxute OCHOBHblE CBOMCTBA HENPEpPbIBHbIX (YHKLMA.

12.MNpuBeanTe knaccudurkauunio Touek paspbiBa QyHKLMN.

Pasgen «uddpepeHuymansHoe ncumcneHme»
1.Chopmynupyite onpegeneHme NnpoMsBogHON PyHKLMM B AAHHOW TOYKE.
2.KakoB reoMeTpuyeCcKnii CMbICIT NPON3BOAHON?
3. KakoB chnanyeckuin cMbici NponM3BOgHON?
4. YTto HasbIBaeTCs KacaTenbHas K KpUBOM?
5. YpaBHeHue kacaTenbHon
6.KakoB MexaHU4eCcKkuin cMbIC NEPBOV 1 BTOPOW MPOM3BOAHOM DYHKLUN?
7.KakoBbl NpaBuna BbIYNCNEHMS MPOU3BOAHON CYMMbI, MPOU3BEAEHUS], YAaCTHOTO ABYX OYHKUMIN? BeiBeguTe
dopmynbl.
8.[okaxnte TeopemMy 0 HaxoXAeHUN MPON3BOLHON CMOXHOW DYHKLIMN.
9.Kak HaxoguTcs Npom3BoaHas PYHKLUMKW, 3aAaHHON: a) napaMeTpuyecku; 6) HesBHO.
10.B yem coctout metog norapudmmyeckoro anddepeHunpoBaHnsa QyHKUMN?
11.4Y70 Ha3bIBaeTCca guddepeHunanom yHKUMM? B yem cocTonT ero reomeTpmyeckuin cmbicn?
12.CchopmynumpyiiTe OCHOBHblE CBOMCTBa andpdepeHumana dpyHkunn. Hannwmnte dpopmyny ans
NPUONKEHHOTO BbIYUCIIEHNS 3HAYEHUSA DYHKLMK C MOMOLLbIO AndddpepeHLmana aTon yHKUMK.
13.Cdopmynupyiite 1 gokaxute TeopeMbl Pons, NlarpaHxa n Kowwu.
14.KakoB reoMmeTpuyecknini cmbici Teopembl Pons, Jlarparxa n Kown?
15.BbiBegute npasuno Jlonutans gns packpbiTvs HeonpeaeneHHocTtel suga 0/0.
16.CdopmynupyiiTe onpegeneHume Bo3pacTtatoen n yooisatowen Ha oTpeske. PyHKuMW. BoiBegute
AOCTaTOYHbIV NPU3HAK Bo3pacTaHus pyHKUuN.
17.CchopmynupyinTe: a) onpegeneHne To4kn akcTtpemyma dyHkUumK; 6) ABa npasuna Ans HaxoxgeHus
3KCTpeMymMa YyHKUUN.
18.Kak HanTn Hambonbllee 1 HauMeHbLLee 3HaYeHne hyHKuMK, anddepeHunpyemon Ha oTpeske? Beerpa
N OHU CYLLLECTBYIOT?
19.0ante onpeaeneHune BbINyKNOCTW, BOTHYTOCTK rpadumka yHKLUmK.
20.Kak HaviT uHTepBarbl BbIMYKIOCTU, BOTHYTOCTU, TOYKU nepernba rpadouka pyHKunm?
21.Y710 Ha3blBaeTCA acMMNTOTOM rpadmka yHKUUN?
Kak HaxoguTcs: a) ropu3oHTanbHas; 6) BepTukanbHasi; B) HAaKNMOHHAst acCUMNTOTbI rpacomka yHKUMN?
22 KakoBa o6Las cxeMa uccnegoBaHusa yHKUMM?

Pasgen «MHTerpansHoe ncumcneHme»
1.[Jante onpeaeneHune nepsoobpasHom yHKLMK.
2.Y70 Ha3biBaeTCA HeonpeaeneHHbIM HTerpanom? Kakos ero reomeTpuyeckmin CMbIcn?
3.Hannwwute Tabnuuy OCHOBHbIX UHTErparnos.
4 [lokakmTe npocTenue CBOWCTBA HeonpeaesneHHOoro uHTerpana.
5.BbiBeaunTe chopmyny 3ameHbl NnepeMeHHOW B HeonpeaeneHHoM nHterparne.
6.BbiBeguTe bopmyny MHTErpMpoBaHus No YacTaM B HeonpeaesieHHOM UHTerpane. YKaxnte Tunbl
WHTErpanoBs, BblMUCIIEHNE KOTOPLIX LienecoobpasHo Npon3BoanTb Npu NOMOLLM MeToAa UHTENPUPOBaHUS No
yacTam.
7.N3noxunte MeTodbl MHTErPUPOBaHMS MPOCTENLLNX paLMOHanbHbIX Opobei.
8.ChopmynupymnTte TeopemMy 0 pasfnoXeHuM MHOrodrneHa Ha NpPocTenlive MHOXUTENN.
9.B yem cocTouT NpaBuno pasnoXeHus NPaBuITbHON pauMoHarnbHoOW Apobu B criyyae: a) NpocTbiX
OeNCTBUTENbHBIX; 6) 4ENCTBUTENBHbBIX KPaTHbIX; B) Mapbl KOMMIEKCHO-CONPSXXEHHbLIX KOPHEN 3HameHaTensa?
10./3n0oxmnTE METOObLI HAXOXOEHUSA MHTErpanos BMaa:
\R[X, (ax + b)p ,(ax + b)4,..., (ax + b)rldx,
roe p, q, ... , I - pauMoHarnbHble Yicna; R - pauymoHanbHas yHKUMS.
11./3noxunTe MeTo HaxoXaeHWs MHTerpanos BMaa:

-[ (sinx,cosx)dx
roe R — paumoHanbHasa yHKumS.
12.B yem cocTtouT obLwasa nages Metoga paumoHanmsaummn Npyu MHTErpupoBaHnM MppaunuoHarnbHbIX U
TPaHCLEHAEHTHbBIX PYHKUMIA?
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13.4Y70 HasbIBaeTCA onpeaeneHHbIM MHTerpanom? [lokaxute ero ceoncrea?

14.KakoB reoMeTprYEeCKNin 1 MEXAHUYECKUI CMbICI ONpPeaeneHHoro uHrerpana?

15.Kakne reomeTpuyeckne n mexaHuyeckme nNpuroXeHns onpegeneHHoro nHrerpana Bel 3HaeTe?
16.JoKaxunTe TeopemMy O CpefHeM AN ONpeAeneHHOro UHTerpana u BbIACHUTE ee reoOMeTPUYECKNA CMbICH.
17 .BeiBegute coopmyny HotoToHa-J1enbHmua ans BbIYMCNEHNST ONpeaenieHHoro nHrerpana?

18.BbiBegute oopMyny 3aMeHbl NEpeEMEHHON B ONpeaeneHHoM UHTerpane?

19.BbiBeguTe popmyny MHTErpUpOBaHUS NO YacTaAM NS onpedeneHHoro nHTerpana.

20.4Y710 Ha3biBaeTCca HecobCTBEHHBIM MHTErpanom? Kakne Buabl HeCob6CTBEHHbLIX MHTErpanom Bam
n3BeCTHbI? Kak OHM BbluMCNAOTCA?

Kputepum oueHnBaHusA

— NpaBWUNbHOCTb OTBETA MO COAEPXaHUI0 3adaHuns (Y4NTbIBAETCA KONMYECTBO M XapakTep ownbok npu
oTBeTe);

— MonHoTa u rnybuHa oTBeTa (y4MTbIBA€TCHA KONMMYECTBO YCBOEHHbIX PakToB, MOHATUM 1 T.M.);

— CO3HaTeNbHOCTb OTBETa (Y4NTbIBAETCHA NOHMMAaHWe n3naraeMoro matepuana);

— IOorvka W3NOXeHWss maTepuana (y4YnTbiBaeTCd yMeHue CTPOUTb LeNOCTHbIN, MOCneaoBaTeribHbIN
pacckas, rpaMOTHO NOMb30BaTbCA cneunansHON TEPMUHONOrMen);

—  ncnornb30BaHWe JOMONMHUTENBHONO MaTepuana;

—  paumoHanbHOCTb UCMONb30BaHWSA BPEMEHW, OTBEAEHHOro Ha 3agaHune (He ogobpsieTcs 3aTAHYTOCTb
BbINOMHEHNs 3afaHusi, YCTHOro OTBETAa BO BPEMEHU, C YYETOM MHAUBMAYaNbHbIX OCOBEHHOCTEN
obyyvaromxcs).

Llikana oueHnBaHuA

Bannbl Ans yyeta B pevituHre CreneHb yAOBNETBOPEHNS KpUTEPUAM
(oueHka)
86-100 6annos OOGyuvarowmnincs MONHO M aprymMeHTUpOBaHO OTBeYaeT MO COoAepXaHuio Bompoca (3adaHuvs);
«OTMUYHO» obHapyxuBaeT NoHUMaH1e maTepuana, MoxeT 060CHOBaTb CBOW CYXAEHUS, MPUMEHUTb 3HAHWA

Ha NpakTuke, NnpuBecTun HeobxoavMble npumMepbl He TOJIbKO No y‘-le6HVIKy, HO N CaMOCTOATENbHO
COCTaBJIEHHbIE; U3naraeT Mmatepuarn nocrnegoBaTtesibHO 1 npaBuibHO.

71-85 Gannos O6yvatoLminca OOCTaTOYHO MOMHO M apryMeHTMPOBaHO OTBEYaeT MO CoAepKaHui Bomnpoca

«XOpOLUO» (sapaHun); obHapyxuBaeT MOHMMaHWe MaTepuana, MOXeT OOOCHOBaTb CBOWM CYXKOEHUs,
MPUMEHUTb 3HAHUSA Ha MPaKTUKe, NPUBECTY HEOBXoaVMbIE MPUMEPLI HE TOMBLKO MO YYEBHUKY, HO
N CaMOCTOSITESIbHO COCTaBMEHHble, uM3naraeT martepuan nocrnegosaTenibHo. [onyckaet 1-2
OLIMBKM, UCTIPaBIIEHHbIE C MOMOLLbIO HABOASALLMX BOMPOCOB.

56-70 6annos Obyyatowmincs obHapyXmBaeT 3HaHWE U MOHMMaHUE OCHOBHbIX MOJIOXKEHUA OAHHOrO 3adaHus,
«YO,0BMNETBOPUTESIHOY» HO uM3naraeT maTepuan HerosfiHo WM [onyckaeT HETOYMHOCTW B OMNPEeAeneHun MNOHATUNA Wnn
(OpPMYSIMPOBKE MPaBUIl; He ymeeT [OCTaTOMHO rnyGoko M [okasaTenbHO 060CHOBaTb CBOM
CY)KOEHMWS 1 NMPUBECTM CBOW MPUMEpbI; U3rnaraeT mMaTepuan HernocrnenoBaTesisHO M [omnyckaeT

OLINOBKN.
MeHee 56 6annos Obyvatowmincs obHapyxmBaeT He3HaHWe OTBEeTa Ha COOTBETCTBYHLLee 3agaHue (Bonpoc),
«HEey0BNEeTBOPUTENBHO» aonyckaeT owwnbkn B ¢popMynupoBKe OMpedeneHnin u npasBwun, WCKaXalolwme WX CMbICH,

6€CI'IOpF|,EI,O‘~|HO N HeyBepeHHO u3naraet marepuarn. OTmevaloTCA Takue HegocTaTky B
noaroToBke o6yqarou.lerocq, KOTOpble ABNAIOTCA Cepbe3HbIM MNpendaTCcTBMEM K yCnelwHOoMY
OoBnageHuno nocneayrwmmm martepuanom.
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6.2. KomnnekT 3agaHumn gns npoBepoYHbIX paboTt

Paspgen «JluHewiHas anrebpa»

BapuaHTt Ne1

BapwuaHT Ne2

1. Pelwntb cuctemy NMHEenHbIX ypaBHEeHUN 1. Pelwntb cnuctemy NUHENHbIX ypaBHEHWUN
X+Yy—-3z=0, X+2y-3z=1,
3X+2y+2z=-1, 2x-3y-z=-1,
X—Yy+5z=2 4x+y-2z=0.
2. [Oanbl MmaTpuusl A n B. Haiitn C=2A-3B, D=AB 2. [Hanel maTpuusl A v B. Haiitn C=5A-2B, D=BA
3 2 -3 1 1 5 4 3 1 2 4 5
A=|3 2 1| B=/8 1 5 A=3 1 -4 B=|-1 1 0
210 3 -3 1 5 -1 2 3 -2 1
012 3. Haiitn maTpuly obpaTtHyto AaHHOM
, . -21 2
3. Havitn maTpuy obpaTHyto AaHHoW A= -
123
331
301 02 1
BapuaHTt Ne3 BapuaHT Ne4
1. PewwuTb cUCTEMY FIMHENHBIX YPaBHEHWUI 1. PewwuTb cucTemy NMUHENHbIX ypaBHEHWUN
2X+3y+z =1 3X—-y+4z =2,
X+y—-4z=0, , X+2y+32="7 ,
4x+5y -3z =1. 5x+3y+2z =8.
2. [aHbl maTpuubl A n B. Hantn C= 3B-2A, D=AB 2. [Janbl maTpuubl A n B. Hantn C=3A-2B, D=AB
3 2 -3 1 1 5 4 3 1 2 4 5
A={3 2 1| B=(8 1 5 A=3 1 -4| B=|-1 1 0
2 1 0 3 -3 1 > -1 2 3 -21
3. Hantu matpuuy obpaTtHyto aHHOM 3. Haittu maTpuLy 0BpaTHyto AaHHOM
301 asf3 22
A=
123 131

Paspen «AHanutudeckas reomMeTpua»

BapwvaHTt
[aHbl koopauHaThl BEPLUWH TpeyronbHuka ABC. Hawtu: 1 A(1 ;4), B(10;-8), C(15;2)_
o e 5 2 A(-13), B(B-9), C(13:1).
3) veon nov sopune A 3 A(-2;13), B(7;1), C(12;11).
4) ypaBHeHwue BbicoTbl CE; 4 A(-10;12), B(-1;0), C(4;10).
5) anuHy BeicoTs! CE. 5 A(-6;11), B(3;-1), C(8;9).
6 A(-3;9), B(6;-3), C(11;7).
7 A(-4:12), B(5;0), C(10;10).
8 A(-5:6), B(4;-6), C(9;4).
9 A(-5:11), B(4:-1), C(9;9).
10 A(-3:9), B(6;-3), C(11;7).

Paspnen «BeegeHue B MaTeMaTU4eCKuin aHanma»

BapuaHT Ne 1 BapuaHT Ne 2 BapuaHT Ne 3
X —Tx+2 2x* +x-1 3x? -10x+8
1. lim P E— 1. lim I R — 1. lim —
x>22x° —b5x+2 x>-15x° +4x -1 -2 x° -4
_ x2-3x+1 _142x—x2 2. lim tg5xctg4x
2. lim — 2 lim — -
x>0 4x° +x =2 x>0 4x" —bx+2
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i 3. limtg7 4
sin 5x lim tg7xctg4x AJx—2x

lim im —
x—0 tgzx - \ Iim(2x+3j4x X—»00 3x+12 ,
nm(x+1j e\ 2x -1 . Hm(x+4j
x—o\ y — 2 X—o\ X + 1

A3 —2-2 5. fimY2-*~1 3x=2-2

X—2 x—2 o2 x—2

Pasgen «uddepeHumnanbHoe ncuncrneHmney

BapuaHT 1
HawTtn nponssogHble yHKLMI
1

a) y=x"/2-3x  6) y =€ +37
8) ¥ =Insin(2x +5) r) y=23arctg 3x

1 y=x" e) g(y—x)=>5xy
2

X=cos2t X=1t—sin{
a) , 0)
y=sin2t y=1-cost
3. Hanntu npegen, npumenss npasuno Jlonutans
X —4x +4x

- = @ A . -cte?
O Im5—h e O limaogsx

BapwuaHT 2
HanTn nponssogHble dyHKLNIA
1.

a) y=2"v4x+3 6) y= 4sin2x
cos 3x

B) y=3In"3x r) y=x'-arctge”
n y=x"" (2 Gamn) e) ¥y +x =3xy
2.

{x:ﬂ ¥l
a)

o
y=Int ) y:%

3. Hanntu npegen, npumensas npasuno Jflonutans

a) i M o) i 1\/} Inx
M s—x—Jx-3 =ty

Pasgen «MHTerpansHoe ncumicneHne»

Bapuant Nel

1. Haifri maTErpaiis
sin 2xdx

a) f “xdx; 0) _[x‘;m 2xdx. B) IJ— r) j‘(e “dx. 1) Im,

B 0
x 1+ xdx. [ x%e=*/*dx.
2. Buiunciaute uHTErpais: a). ° 0) -2 - B). J{ 2x+7) dx

(1]

] ]{J.?+ 43 ylx
1]

3. Haiitu nnowane Gurypel, orpaHHueHHOlH JTHHIAMK
a) xy=6,x+v-7=0 @) y=x'+dx, y=x+44.
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Bapuant MNe2

1. Haiftu unTerpaist
x|

a) |arcsin xdx . —
+e™

B) j.r: Inxdx T) _‘-; n) Iar::ctxindx

6 dx .
) J-_h,"h'n x+3

1243
" 12ddx e
EET g e :
0 o) -2 B) J{«.I'T+4x' Jdx
[}

2_ Briuncnnts HHTErpabl: a)

r). J-(J.r - i Jex
1 x

3. Haiitu niowaae Gurypel, orpaHH4eHHON THHHAMY
- 2 = m—
a) y=x',y=2-x 6). ¥ =9z, y=3x.

KpuTepuu oueHnBaHus:

— NpaBUIibHOCTb BbIMOJIHEHUA 3adaHum;
— CTeneHb YCBOEHUA TeOpeTU4YeCKoro matepumana,

LUkana oueHnBaHusA

Bannbl Ans yyeTa B peiTuHre CTeneHb yO0BNEeTBOPEHUS KpUTEPUAM
(oueHka)

86-100 Gannos BbinonHeHbl Bce 3agaHus,
«OTIIMYHO»

71-85 6annos BbinonHeHbl Bce 3agaHus;
«XOPOLLOY»

56-70 6annos BbInonHeHbl Bce 3agaHns ¢ 3aMevaHusamu;
«yOOBMNETBOPUTENBHO»

meHee 56 6annos 06yqa|ou.|,vu7|c;| He BbINOJIHUN UK BbINONHUI HENPaBUITbHO 3agaHuA;
«HeyaoBJIETBOPUTESTbHO»

6.3. KomnnekT 3agaHui gnsi CEeMMHAPCKUX 3aHATUN
Tema: Matpuubl. [lectBna Hag matpuLamu.
Bonpochbi:

5. Onpegenexve matpuubl. Bugsl maTtpuu.
6. YMHOXeHue maTpuubl Ha Yncno. Anrebpandeckad cymma maTpuL.
7. TpaHcnoHupoBaHWe MaTpull,.
8. YMHOXeHue maTpuy. He KoMMyTaTUBHOCTL MPOU3BEAEHNS.
MpakTnyeckue 3agaHus:
1 2 3
1. TpaHcnoHVpoBaTL MaTpULbl 35 , (2 3 5), 123 . |14 5 6]
0 7 4 56
7 8 9
1 0
2 1
2. YMHOXUTb MaTpuLy Ha 4ncno 2. , 32 -1
2
2 3

3. CnoxeHuve v BbluMTaHue MaTpuy,

-1 5 2 1 -11 0 3 1 -1 -2 2 3
7 9|-514 2|=/-13 -1, -2:12 1 2|+ 2 -1 3|=
9 5 -3 0 24 5 1 -2 3 4 2 3

22

2 1 1 -1 3 0 2 0 1 -2 1 -2 2 2 -
+ = , 3 +2- = ,
3 ZJ (1 1) (4 BJ (5 -2 2 [ 0 1 3 J (15 -4 12]

-8
-2
2

0
-3
6

5
-1
-3




4. YMHOXeHue maTpul,

31 1)(1 1 1 6 2 -1
2 1)(2 1 5 5 2 1)(1 -1 3 -1
. = ; . = ;121 2112 -1 1|=6 1 1/
1 3)\1 3 5 10 3 2)1 1 5 -1
1 2 3){1 0 1 8 -1 4

5. [ins 3apaHHo maTpuupbl A Bblumcnutb E + A + A2 + A3;
1 2 -1 1
a) A= 6) A= :
ST
Tema: Onpegenurtenu.
Bonpochi:

OnpegenuTtenu BTOPOro nopsiaka.

Onpegenutenu TpeTbero nopsgka. [Npasuno TpeyronesHukos. [Npasunno Cappyca.

lMpumeHeHne OCHOBHBIX CBOWCTB BbIYUCNEHWUS onpegenutenen Ans  KBagpaTHbIX  MaTpuy,

NPON3BOSIbHON Pa3MEPHOCTU.

8. Anrebpaunyeckne gononHeHusi. opmyna Jlannaca.

npaKTI/I‘-IeCKI/Ie 3agaHun4:

1. Beluncnutb determinant maTpuy, No onpeaeneHuio:

- 5 321 4 35 3 2 2
1)‘3 2‘:1;2)‘2 4%:-10;3)2 3 1|=12;4)7 2 2=72;501 3 1=5.
12 3 6 5 3 5 3 4

2. Bolumcnute onpegenvtenu no npaeuny Capptoca:

175 2 -1 3 3 21 7 0 7 2 3 1
Do 3 2/=10;, 2)|-2 -1 2|=-3 3|2 1 3=04)5 -1 5=7; 52 -3 -1=0.
0 4 6 1 0 1 1 3 2 2 3 1 4 6 2

Tema: ObpaTHada maTpuua. PaHr maTpuubl

Bonpochi:
O6paTtHasa matpuua. KoppekTHOCTb MOCTAHOBKM 3adayun. ANroputM NOCTPOEHUS.
[(MaBHbIN MUHOP MaTpuubl. PaHr maTtpuubl.

BbluncneHune paHra: MeToa anemMeHTapHbIx Npeobpa3oBaHuUii; METOL OKANMIAIOLLNX MUHOPOB.

© N o g

O6patHaga maTpuua. Anroputm rnomcka.
lMpakTuyeckme 3agaHus:

1. Havitn obpaTHble maTpuubl

12 -3 1 -2 7
12y 4 (5 -2 1
1) A= Al= C )A=|0 1 2| At=|0 1 -2|;
2 5 2 1
00 1 00 1
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2. Vicnonb3ysa oOpaTHyto MaTpuuy, HaWTU HEUM3BECTHY MaTpuuy X M3 MaTPUYHOIO YpaBHEHMS.

s 5 4 -6 > o3 1 1 1) (1 -1 3 32 0

0 8
1 -1 1 1 -2 5 -5 3 0
4 -2 0 0 -2 6 01 2
|1 1 2(-X=[2 4 3 X=/0 3 1};
3 -2 0 0 -3 4 1 00
3. OnpegenuTe paHr cnegylowmnx MaTpuu;
1 2 1 0 2 3 4
1)(3 4) r=2; 2)|-1 2| r=2; 3)|-1 2 0| r=3;
3 5 1 1 3
2 1 3 -1
3 5 7 2 -1 -3 -2 1
3 -1 2 O
4)1 2 3| r=2; 5 r=2; 6)|4 -2 2 1 7| r=3;
1 3 4 -2
1 3 5 2 -1 1 8 2
4 -3 1 1

Tema: PeweHune cuctem nuHenHbIX ypaBHeHu npasunom Kpamepa. MaTpuyHbiM cnocobom.
Bonpochi:
3. TloHATMe pelueHns CUCTEMbl NNHENHbIX anrebpanyecknx ypaBHEeHUN.
4. MaTpudHbIi MeToA peLleHus.
5. ®opmynbl Kpamepa.
MpakTnyeckue 3agaHns: PelunTb CUCTEMbI YpaBHEHUA MATPUYHBIM METOAO0M M No popmynam

Kpamepa.

X + X, +2%X; =-1 1 X + X, +3X%, =1 -1
DI2% =X, +2X, =—4X=| 2 [;2)13X =X, —2X, =—4x=| -1|;
4%, + X, +4%X; =2 -2 2X, +3X, =X, =—6 1
2X =X, =X, =4 3 3% +2X, + %X, =5 2
3) 3%, +4X, = 2%, =11x=|1|;4) 4 2X, +3X, + X, =1 X=| -2 |;

3%, —2X, +4x, =11 1 2X + X, +3%, =11 3

Tema: PelleHne cnucTemM NUHeENHbIX anredbpanyecknx ypaBHeHuUn metodom Faycca
Bonpochi:
1. Anroputm meToga [faycca.
2. PelweHne B criydyae onpedenieHHOCTN CUCTEMBI.

3. bBeckoHe4yHOe MHOXECTBO peLLeHUN.
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lMpakTuyeckme 3agaHus:

1. Pewntb cuctembl ypaBHeHUn metogom [Faycca.

X + X, + 2%, +3%, =1 -1
X, +3X, + 7%, =12 1

3X, =X, — X, —2X, =—4 -1
1) 4 3% +5%,+%,=0 x=|-1];2) X = ;

2% +3%, — X, — X, =—6 0|
SX +7X,+3X, =4 2

4

X +2X, + 3%, — X, =4 1

Tema: NMpsimasa NUHUA Ha NITOCKOCTU
Bonpocki:
1. YpaBHeHue npaMoin, NpoxoasLlen Yepes 4aHHY0 TOYKY B JaHHOM HarnpaBnieHuu.
2. YpaBHeHue nNpsiMou € yrnoBbiM KO3(MDULNEHTOM.
3. YpaBHeHue npssMon, NpoxoasLlen Yyepes ABe 3agaHHbIe TOYKN.
4. YpaBHeHME NpsiIMON B OTpe3Kax.
5. HopmanbHoe ypaBHeHMe npsMON. YpaBHEHME NPSIMOM, NPOXOAdALLENn 4Yepe3 3adaHHYl TOuKY
nepneHaVKynapHO U3BECTHOMY BEKTOPY.
6. ObLiee ypaBHeHMe NpssMon. BaaumHoe pacnonoxeHne AByX NPSIMbIX HA MIIOCKOCTU.

7. PacctosiHue OT TOYKM 40 NpsSIMON.

MpakTuyeckme 3agaHus:
2. [aHbl veTbipe Touku Ha nnockoctu: A(—4;—4), B(-3;2), C(2;5), D(3;-2). Haittn yron mexay
BEKTOpamMu AC v BD. {ﬂ}

2

3. CocTaBuTb ypaBHeHMe npsmoii, npoxoasiueit yepes Touky M (1;2) napannensHo sektopy
a=(43)[(2:0) | {/3x-4y+5=0//y=2/}.

4. CocTaBuTb ypaBHeHue npamoii, npoxoasaiien yepes Touky M (1;—1) nepnenamkynsipHo sexTopy
n=(-L1). {x-y-2=0}.

5. CocTaBuTb ypaBHeHWe NpsiMoid, npoxoasiuei yepes Touky M, (2;—3) nepnenankynspHo ocu abeumcc.
{x=2}.

6. Bbluncnutb yron mexay npambimn X —2Y +1=0u 2x+y—-3=0. {%}

Tema: lNnockocTb B npocTpaHcTse. Npamas B NpocTpaHcTBe
Bonpochbi:
1. OBuwee ypaBHeHMe NNOCKOCTU. ViccnegoBaHmne obLLero ypaBHeHMs.
2. YpaBHEHUEe NIIOCKOCTU, MPOXOASLLEN Yeped AaHHYI0 TOYKY NepneHaNKYNsapHO BEKTOPY.
3. YpaBHeHwue NNocKoCcTH, Npoxoasiilen Yepes TPy 3aaHHbIE TOYKM.

4. BaanmHoe pacnonoxeHue nnockocten. Yron Mexay nrioCKOCTAMMW. PaccTosiHue oT TOYKM OO NIIOCKOCTH.

MpakTuyeckne 3agaHuns:
1. CocraBuTb ypaBHeHUE MIIoCckoCTH, npoxoasiieit Yeped Touky M (—2;3;1) :
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a. MapannensHo nnockoctn OXy ; {Z -1= O}

b. Ocb Oy. {X+22=0}

2. CoCTaBUTbL ypaBHEHWE NMOCKOCTM, NPOXOAALLEeN Yepes:
a. Touky A(5;—4;6), nepnenaukynsipHo ocu OX ; {X—5 = O}
b. MapannenbHoit ocu Oz n npoxoaswen Yepes Toukn M, (3;-12) nu M, (-1,2;5).
{3x+4y-5=0}.

Tema: MNpegen dyHkuun. OCHOBHbIE TeopeMbl O npeaenax. MeToabl packpbITUS HeonpegeneHHOCTeN npu
BblYMCIIEHUW NPeaesnos
Bonpocki:
4. Tlpegen dpyHKumn B Touke no Kowww.
5. OcHoBHble TeopeMbl 0 npegenax. OCHOBHbIE MPUEMbI PACKPbITUS HeonpeaeneHHOCTEN.
6. bBeckoHeuHo BonbLune N BECKOHEYHO Manble PYHKLUN.
MpakTuyeckne 3agaHus:
Bblumcnutb cnepytolme npegensi:
Tema: 3ameyaTenbHble npeaenbl. AKBUBANEHTHOCTb GECKOHEYHO BonbLUMX U BECKOHEUHO MarbiX PyHKLMA.

HenpepbIBHOCTb OyHKUMI. ToYkM pa3pbiBa, UX Knaccudmkaums
Bonpocbi:

6. [lepBbin 3amevaTenbHbI Npegern.
7. Brtopow 3amevaTencHblvi npeaen.
8. Wcnonb3oBaHWe 3KBMBANEHTHOCTU (PYHKLUMIA NPU BbIYUCIIEHUN NPeaenos.
9. HenpepbIBHOCTb PYHKLINN.
10. Toukm paspbiBa, UX Knaccudukauus.
MpakTnyeckue 3agaHus:

Bbluncnutb cneaywuwine npenernbl:

2
7. jim X —2X=3 e B (A s
X—>3X2 _ 546 Sl TBET: - - m X TBET: €
OtBeT: 4
2 3x X 2x -
10. lim| 1+— Orser: €° 11. lim| —— | Orset: e 12. Im(}X.Ctg 2X  Oteet: %
X— X x—o| 14+ X X
. 1 __In(l—x —2x% 4+ x3
13. limx-sin—  Ortset: 1 14. ||m¥ oteet: -1/2 | 15. |im 1-2x" +x~
- > 0 sin2x x>0 x2 _3x+4
- —si R ~15 71x
16. |Imw OTBeT: % 17. IIm(l—3X)5/X OTBeT: € 18. |im(1+1j Otser: e/ /2
x—=0 X-.SIN° X Xx—0 x—0 2

Tema: [lpoussogHad. OcHoBHble npaBuna aunddepeHumnpoBaHmsa. Metoabl AnddepeHUnpoBaHms
[Mpoun3BoaHbIE CNOXHBIX, HEABHBLIX DYHKLNNA.

Bonpochi:
TexHuka anddepeHunposaHns. NponssoaHas yHKUUM B TOYKE.
OubdepeHumpoBaHue HESBHO 3a4aHHOM (DYHKLNN.

YpaBHeHWe KacaTenbHOMW K rpadomky hyHKLUN B 3aaHHOWN TOYKe.

© © N o

Jlorapudmudeckoe andcepeHLnpoBaHue.
26




10. MpounsBogHas napameTpudeckn 3agaHHbIX PyHKLUA.
MpakTuyeckune 3agaHus:

1. Hantn npomnsBogHble PyHKLUMI 1N BLIYUCTIUTD UX 3HAYEHME MPU X=Xo:

3. y(x)=x4+3X2—2x+1, Xg =1, Xg =-2; 4. y(x)=In(x+Vx?+12), Xy =2;

5. y(X)=x2_2X121 y'(2)- y'(-2); 6. y(x)=sin(x)e°°5(x), onz;

2. Hantn npousBoaHble yHKLNIA:

5) y(x)=§&+1—i+4; 8) y(x)=cos? x+Intg>;
X X2 2

COS X
6) X)=—-——;
¥(x) 1+ 2sinx
7) y(x)=x*(8In? x—=4Inx+1);
arcsinx .

8) y(X)=¢e :

9) y(x)=+1-x?2 arccosx;
10) y(x) = Incosx;
COS X

11) y(x) = Iny/1+ ctg®x;

3. Hantu nponsBoaHble HeABHO 3a4aHHbIX PYHKLWIA:
1) x*+y*=1; 3) x2—xy+Iny=2 8 Touke (2;1);

9 y(x)= xarctgx—; In(1+ x? );

2) x2+xy+y?=6; 4) e*siny—e™Y cosx =0.

4. [eomMeTpu4eckoe NpUNoxXeHne npom3BoaHOM:

8

6) CocTaBuTb ypaBHEHME KacaTeNbHOM K KPMBOW y= B T. X0=2; B TOYKe nepeceyeHus ¢ ocoto Oy.
2
44X
7) CocTaBuTb ypaBHeHMe KacaTerlbHOW K KpMBOW Y = x2 — 2X B TouKax nepeceyveHuns eé c npsimon
3x+y—-2=0.
8) CocTaBuTb ypaBHeHMe KacaTeslbHON K KpBoN y = x In(X + e) B T. Xo=2.

9) CocraBuTb ypaBHEHUE KacaTernbHON K KoUBON y = B TO4YKe nepeceyeHus ¢ ocbto Oy.

X+2
10) B kakmx Toukax kacaTenbHas K rpadumky dyHKuumn y= 1 X3 _3 x2 + 7x —406pasyeT c ocbto Ox yron B 45°.
3 2

Tema: OcHoBHble Teopembl auddepeHumnansHoro wucuncrnenunsa. AuddepeHuman dyHkumm. [lMpaBuno
Jlonutansa
Bonpochi:
5. Teopembl Pepma, Pons, JlarpaHxa, Koww.
OudbbepeHumnan dyHKLUN.
MpunoxeHne guddepeHunana B NpUONMKEHHbIX BbIYUCTIEHNSIX.

0
8. [MMpaewuno Jlonutans — BepHynnu packpbiTUsa HeonpeaeneHHoOCTen Buaa 6 n

818

npaKTI/I‘-IeCKI/Ie 3agaHnA:

1. Ucnonb3ysa npunoxeHve auddepeHLmana BblYUCAUTb NPUBNMKEHHO 3Ha4YeHne OYHKLNN:
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Bblumcnute npegensi,

HIH

f(X+ AX) = f(X) + f'(X)AX

4) %/16,64,

9) In(e+0,272);

0,99
5) tg46°; 10) arctg |—;
) g ) g 101
6) +0,95; 11) In(0,1+/0,1% +1);
7) et 12) f(2,01),rge f(X)= x® —3x2 +3x;

8) 3/255,15;

13) f(x)=+v1+x*,x=0,Ax=-0,01.

ncnonb3ys npaswno Jlonutana — bepHynnu packpbiTus HeonpeaeneHHoCcTen Buaa

m
X—>Xg g(x) x=>% g (X)
3 e 3 2 _ 2
3) lim —X X7~ X 10) "mx3+x2 5X+3; 11) lim - 1 _8
e x3 —x+16 x>1 x% —4x* +5x -2 x>4 x> —5x+4 3
_In(x* =3) _x* -1 . 2x*-Tx+6 1
4 lim —————; 12)  lim ; 13)  lim —=—=
x>2 x? +3x —10 -1 In X x22 B—X—X S
5) lim xIn x; o 1-x* 15) limxlnx=0
x—0 14) lim : x—0
x->1 1 —X
6) ||m(l_ 1 j 16) Iim(xlnx—\/x+x2) 1) limx* =1
X—0 X e _1 X—00
3 . 3x+6 1
7 )2(+27 2L g im L ER 19)  lim—— ==
x>32x2 +5x—-3 7 x>0 x* —3x% +1 x>2x"+8 4

Tema: WccnepoBaHue yHKUMM C NOMOLLbIO NPOU3BOLHON.

Bonpochi:

4. WccnepoBaHue YHKUMN HA MOHOTOHHOCTb U 3KCTPEMYMBbI.
5. OnpeaeneHune HanGosbLUEro M HaMeHbLUero 3HadeHuin pyHKLMM Ha 3aJaHHOM OTpesKe.
6. OnpegeneHve MHTepPBAaroB BbINYKNOCTU. TOYKM Nepernoa.

MpakTnyeckne 3agaHus:
1. NccnepgoBatb HA MOHOTOHHOCTb M HAWTU SKCTPEMYMbI (PYHKLIMK:

5) y(x)=x—6x* +9x+4; 6) y(x)=xIn?x;
x* x* e

N YW =73 8) y0) ==

9) y(x)= 10) y(x) = 2x+3x*;

11) y(x) = x> — 2x?

—IX+4;

12) y(x) =In(2 — cos x);
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X
13) y(X) = :
) Y(X) .

14) y(x) = “X .

2. Hantn Hambonbluee 1 HauMeHbLLee 3Ha4YeHNsI (*)yHKLI,VIVI Ha yKa3aHHOM uHTepBarne:

3. y(x)=x*-6x*>+9x-5, [0;5]; 7. f(X)=x"-5x" +5x° +1, [-1:2];
4. y(x)=x°-15x*-6x+1, [-20]; 8. y(x)=cos® x+sinx, [O0; %];
2 X 2 A1
5. y(x)=3x"-6x, [0;3]; 9. y(x) :§+;, [1;6];
6. f(X)=3(x*-2x), 10. y(x) = x+%, (0;+e0).

Tema: HeonpegeneHHbIn nHterparn.
Bonpochi:
MNooseneHue noa 3Hak andpdepeHuymana.

WHTerpupoBaHve MeToA0M NOACTAHOBKM.
dopmyna MHTErpupoBaHKs Mo YacTaM.

©No !

MpakTnyeckne 3agaHus:
1. BeluncnuTb nHTErpansl, UCNonb3ysi Tabnuuy:

Tabnu4yHoe WHTErpnpoBaHme. OcCHoBHble npasunna MHTErpnpoBaHnA. MeTtopg pas3rioXeHu4.

: dx |
°) -[9x - °) -[sinzxcoszx’
. x2dx
’ Im’ O [is
(2x +1)%dx_ (x> —3x+5)dx _
0 [ of 5

(x* —16)dx -2 X
11)_[ Tir2 12)j3|n —dx,
13)jtgzxdx; 14)J' X dX

2. Bbluncnutb MHTErpanbl, UCNOMb3ysa MeTo NoACTaHOBKU [3aMeHyY nepeMeHHOM].

[ £00dx= [ f (o))t

> Jxdx
9 = _
: I(l_xz)s 10)J.x+16’

9] s

14) j'sin“ xdx;




3. Hantu nHTerpanel, ncnosnb3ys opMyrny UHTErPUPOBaHUSA MO YacTAM:

judv = uv—jvdu

7) IXGXdX; 8) Iln 2 xdx;
9) Ixsin xdx; 10)Isin(ln x)dx;
11)Iln X; 12) J'(x2 —4x +1)e *dx;
13) J arcsin xdx; 14) I arctgxdx

I “d
15)jnx )j 2 )1()2;

Tema: OnpefeneHHbIv nHTerpan.

Bonpocbi:
BbluncneHve onpegeneHHoro nHTerpana.
®opmyna HetoToHa-llenbHuua.
WHTerpnpoBaHne nogctaHOBKOM.
dopmyna MHTErpMpoBaHNS MO YacTSM.

©No U

npaKTI/I‘-IeCKI/Ie 3agaHun4:

b

1. Vicnonbays cdopmyny HetoToHa — JleitbHuua I f (x)dx = F(b)—F(a), Bbluncnuts cnepytowme
a

OnpeaeneHHbIe MHTerparibl, Mpy HEOBGXOAMMOCTY UCTIONb3Ysi MOACTAHOBKY:

2
xdx
4) j(4x3—6x2+2x+1)dx:5 12)_[
1 x*+1
5) j[ 1 +sinx [dx =2 6) j' dx
°.\ cos® x - ) 2x -3
2. Vicnonb3ysa dopmMyny UHTErpUPOBaHNS NO 4acTsM J.udv = UV|Z —jvdu , BblMMCNTbL cnegyoLme
a a
WHTErparnsbi:
n € 3
. In® x 6e—16
3) Ixsm Xdx=m 8) —ax =
0 1 X e
n—In4 e

1
4) J.arctgxdx = 9) J'In2 xdx = 2e? —2
1

0,2
5) j xe™dx = 0,04
0

N
10) jsin \/;dx =2
0

Tema: NMpunoxeHns onpegeneHHoro UHTerpana.
Bonpochi:

1. [punoxeHus onpeaeneHHoro nHTerpana.

2. BbluncneHune nnowaam nnockon urypoi.
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3. BbluncneHve anuHbl gyrm NNoOCKon KpUBOW.
4. OObembl TeN BpaLleHus.
5. MpnbnmxeHHoe BblMUCIIEHME ONPEAENEHHOro MHTerpana

MpakTuyeckune 3agaHns:
1. Beluncnutb nnowagb Nnockon urypbl, OrpaHUYeHHON JIMHUAMMU:

1) y=x*-2, y=X; S=45 8) y=x"+1, y=3-%, x=0
2) y=-x°, y=x-2, y=0; S=5/6 9 y=x, y=1-41-%°; S=n/2-1

Kputepun oueHmBaHus:

— NPaBUJTIbHOCTb BbINOJTHEHUA 3aJaHun;
— CTeneHb yCBOEHUNA TeopeTUn4eCkoro matepmana,

LLikana oueHnBaHuA

Bannbl Ans yyeta B pevituHre CreneHb yAOBMETBOPEHNS KPUTEPUAM
(oueHka)
85-100 6annos Bce 3agaun pelueHbl BEpHO, TEOPETUYECKUI MaTepuan yCBOeH
71-84 6anna 3agauvm pelleHbl YacTUYHO, TEOPETUYECKUA MaTeprarn ycBoeH
56-70 6annos 3agaym pelueHbl YacTUYHO ownbKamu, TEOPETUYECKUA MaTepuan yCBOeH
0-55 6annos 3agaun pelueHbl C olinbKamm, TEOPETUYECKUIA MaTepuan He YCBOeH

6.4. Keric 3apaHuna

Tewma: INluHeriHas anrebpa n aHanMTn4eckas reoMmeTpusi

3apgava 1.

MpeanpuaTre BbinyckaeT NPOAYKLUUIO ABYX COPTOB. [pu 3TOM UCNonb3yeTcs cbipbe ABYX TUMOB: 3 " S .

Hopmbl pacxoga Kaxagoro 3 HUX Ha OgHo nsgenve n 06bLeM pacxoda cbipbd Ha 1 AeHb 3agaHbl Tabnuuen:

Hopmbl pacxofa cbipbsi HA OOHO U3AeHue, yCrn.ea. Bua cbipbs
S1 So
| copt 5 2
Il copT 4 1
Pacxogbl cbipbst Ha 1 geHb, ycn.eq. 1050 300

. X X
lMycTb exxeaHeBHbI 00BbEM BbiMycka NMPOAYKL MM COCTaBNAeT 1 M = COOTBETCTBEHHO, Toraa
MaTemaTu4eckas MOAENb NSl HAXOXAEHWS eXeQHEBHOrO BbIMyCKa KaXaoro copta MoXeT UMeTb BUg, ...

BapwuaHTbl 0TBETOB:

5x; + 4x, =1050 5x; + 4x, =300

1) Exl + xz =300 Exl + x: =1050

2)
X + 2.“{2 =1050 X1 + 21’2 =300
4x; + 53 =300 o 1431 +57, =1050
3apava 2.

B ropoackoM napke yCTaHOBJIEHbI [JBE OCBETUTENbHbIE YCTaHOBKM A U B, pacrnonoxeHHble Ha
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pacctosHum d = 120 meTpoB Apyr OT pfpyra. YCTPOMCTBO 3TUX YCTAHOBOK TakOBO, YTO Hamny4Llas
OCBELLUEHHOCTb Ha MOBEPXHOCTM Mapka AOCTUraeTcss B Touvkax, OTCTOSILLUMX B ABa pasa Aarnblle oT
YyCTaHOBKM A, YeM OT ycTaHOBKM B. Yepes Bce Takme TOUKM MPONOXWUIN NELIEXOAHY0 AopoxKy. Ecnu
BBECTM CUCTEMY KOOPAMHAT TakK, 4ToObl HA4Yano KOOPAMHAT COBNAAarno C pacrnonoXeHMeM YCTaHOBKM A,
a ocb OX 6bina HanpaBneHa B CTOPOHY YCTAHOBKU B (CM. pUCYHOK), TO

1. ypaBHeHNe JnHUK, Ha KOTOp0I7I pacnofioXXeHbl BCE TaKkme TOYKKU, MOXET ObITb

. 3anucaHo , B 5 - Bnae 5 -
3x° —4-240x+ 3y +4-1207 =0 4x° —4-240x +4v~ +4-120 =0
(x —160)% + v =802 (x —150)% + y* = 002

2. MycTb L — AnvHa NeLuexoaHOM JOPOXKY, KOTOPYHO NPONIOXUIN Yepes BCE Takune

Touyku. Torga 3HauveHve BbIpaXKeHus T paBHoO ...

3apgava 3:

B ropoAcKoM napke yCcTaHoOBIIEHbl B€ OCBeTUTeJlbHble YCTaHOBKU An B, pacnonoXeHHble Ha
pacctosHum d = 150 meTpoB Apyr OT Jpyra. YCTPOWCTBO 3TWX YCTAHOBOK TakOBO, YTO HaunydLlas
OCBELLEHHOCTb Ha NOBEPXHOCTN NapkKa AOCTUraeTCd B TaKMUX TOYKax M, OnNa KOTOPbIX BbIMNOJTHAETCA

ycnosue: Yepes BCe TakvMe TOYKM NPOMOXWUIM NELEeXOaHY0 JOPOXKY. Ecnv BBeCTn cucteMy KoopamHaT
Tak, 4Tobbl Ha4Yano KOOpAMHAT COBMaaano C pacrnonoXeHnem yctaHoBku A, a ocb OX Bbina HanpasneHa
B CTOPOHY YCTaHOBKM B (CM. pucyHOK), TO

1. YpaBHEHME TNUHUKW, Ha KOTOPOM pPacrofioKeHbl BCe TakMe TOYKW, MOXeT ObiTb
3anucaHo B BMAE ...

2. HYCTb L — onvHa newexonHom OOPOXKKN, KOTOPYHO NPONOXKUIN 4Yepes Bce

J6-L

Takune TOYKN. Torga 3Ha4vyeHune BblpaXXeHnA ———— paBHoO ...
T
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Tema: QuddepeHumansHoe ncancrneHmne

3apgava 1
wt)
A Moesa B
77— ~~
z | |
§ o) m—— _4__4_—| Moeag A
|
g 20 -~ i i e
| |
& | | !
10 1 Lo
| | |
oy N »'
2 4 6 8 10 12 14 16

spems, 4

Tpun noesga A, B 1 C geuratotcs npssMonMHEnHo B TeveHne 16 vacoB. 'padumku ckopocten noesgos A n B
(B KM/4) n3obpakeHbl Ha PUCYHKE U COCTOST U3

-
oTpeskoB npsimbix. CkopocTb noesga C 3agaHa ypaBHEHWEM 1'{3) =8 -0,251".
. Cymma ckopocTelt noe3fgos A u C B MOMEHT BpeMeHHU = “pasHa ...
1 Cy p y AuncC p ! l{ipti
. Cymma yckopeHuii noesgoB B n C B MOMEHT BpeMeHU = aBHa ...
2. Cymma yckopeHit BucC p =123
3apava 2:
(i)
A
Moesn B

40 L+ / Moeag A

J /
T A S .
£ I
g 20 1-- Co
2 | I I
o | [ [
10 + I I |
| | I
| | | t
| - - T + t+ t t ot
2 4 6 8 10 12 14 16

Bpema, 4

Tpw noesga A, B n C geuraroTtca npsamMonuHenHo B TeyeHne 16 vacoB. Ha pucyHke m3obpakeHbl
rpachmkmn ckopocten noesgoB A n B (B km/4). Mpadmk ckopocTy noesga A COCTOUT M3 OTPE3KOB
npsiMbIX, @ rpagrk ckopocTn noesaa B — 3 yuactkos napabon ¢ BepwmHamMn B

=12, v=26—.

ToYKax t=0,v=36G 3 CkopocTk noesaa C 3anaHa ypasHeHnem
1. Cymma ckopocTer noe3gos A 1 B B MOMEHT BpeMeH#n = SPE‘IE#T:-EI —-0.2 §I2
cl tly
2. Ecrn - ]yCKOpeHVIe noesna B, a —+yckopeHue noesga C B MOMEHT BpeMeHH
t =14 0 3Ha4YeHne BbIpaxeHs iy — 3 (1] PBHO ...

Tema: NHTerpansHoe ncuncneHmne
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3apgava 1:

[lns yGopKM cHera Ha ynuuax ropoga Ucnonb3yloTcs CHeroybopoyHble MawmvHbl. OHM  paboTatoT B
TEYEHNe CYTOK C MOCTOSIHHOW CKOPOCTbIO YOOopKU cHera

400~ /4. V3ameHeHne oBGbema cHera, BbiNafaloLLero Ha ymuLibl ropoaa B ropofe

ds

— =620-20¢, g
B TEYEHMEe CYTOK, MOXHO OfiucaTb YpaBHEHNEM drt roe {I) — 0bbem
cHera (B M), BbiNasLLEro 3a Bpems t (8 yacax) 0 £ 1 £ 24,
B  momeHT BpeMeHu [ =8a ynuuax ropoga nexwur 1000 cHera.

A

Ecnu V@})Gbem CHera, nexallero Ha ynuuax ropoga B MOMEHT BPEMEHMU t,
a) TO maremartuyeckas Mogenb Ans HaxoXAeHus V(R/IbmeT UMeTb BUA ...

0) YcTaHoBUTE COOTBETCTBUE MEXAY BpeMeHeM t 1 00 beMOM CHera, nexallero Ha ynuuax — ropoga

=06

1. O6bem cHera, nexaliero Ha ynuuax ropoaa B MOMEHT BPEMEHM
2. vacos

3. O6beMm cHera, nexalliero Ha ynuuax ropoga B MOMEHT BpPEMEHN L= 1I;COB

1960 2200 1900 2100 2160

B) Ecnu  cHeroybopouHble MalLLMWHbI npekpaTunm cBolo  paboTy B MOMEHT
BpeMeHu t =1% po koHua cyTok He paboTanu, To 06beM CHera, nexallero Ha

m

ynuuax ropoaa, B KoHue AHs ( t = dYbynet pasen e

3apgava 2:

Bo BpeMA BeCeHHero naBoaka nsMmeHeHume obbema I'IOCTyrIaPOLLI,eIZ B 03epO BOAbl B Teé4EHNEe CYTOK

ds
— =10+41,

MOXHO onucaTb ypaBHeHueMm dt roe *SI(I)— obbem
noCTynuBLLEN B o03epo Boabl (B 1)” 3a Bpemsat (s yacax) 0 £t £ 24,

[nsa Toro 4yTo6bl YypoBEHb BOAbI B 03€pe He NpeBbiCui NpeAenbHbl ypoBeHb, 06opygoBaH CTOK
Bodbl 13 o3epa C  MOCTOSIHHOWM CKOPOCTbIO 58

A
B  momeHT BPEMEHM r=10

o6bem BOZbI B o3epe coctaBun  30000.t”.

Ecnu V(—Ib6bem BOAbl B 03epe B MOMEHT BpeMeH! t, TO

a) mMaTtemMaTmnyeckas Moaenb ansa HaxoxXxaeHusa I?rl::i"laO)KeT NMeTb BUA ...

6) YCcTaHOBUTE COOTBETCTBME Mexay BpeMeHeMm t n 06bemMoM BoAbl B o3epe V(I)

1. Obbem BOAbl B o3epe B MOMEHT BpeMeHn ~ Y yvacos

2. Ob6bem BOAbI B o3epe B MOMEHT BpeMeHU - 4acoB

29784
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29744

29754

29764

29774

B) = 24B MOMEHT BpeMeHu t =18 crok Bogbl 13 03epa 6bin NepekpbIT 1 40 KOHUA

CYTOK BOAa M3 03epa He BbiTekana, To 06bem BoAbl B 03epe B KOHUE AHA (4) GyaeT paBeH
a

M

Tema: OCHOBHbIE MOHATUS Teopumn BepOﬂTHOCTeVI N MaTemaTU4YeCKon CTaTUCTUKK

3apava 1: EpaK npn Npon3BoACTBE HEKOTOPOro n3genuna ecrneacrasne

nedekta D coctaBnset 11%, a Bcneacrteue gedekra E — 12%. MpoueHT rogHom npoaykumm
cocTaensieT 86%.

MMycTb p — BEPOATHOCTb TOrO, YTO CMy4anHO B3ATOe m3genue ByaeT NnpM3HaHO BpakoBaHHbLIM Kak
Bcneacteue gedekra D, Tak n Bcneacteue gedekta E.

a) Torga 3HayeHme 100ppaBHo ...

6) BepoATHOCTL TOro, YTO cpeau Npoaykumun, 3abpakoBaHHon BcreacTeue gedpekra D,

oKaxeTcsa n npoaykums, 3abpakoBaHHas Beriegcteme gedpexta E, pasHa ...

B) YcTaHoBuTE coOTBETCTBME Mexay obbemom N npousBedeHHOW npodykumm u Haubonee
BEPOSATHBIM KONMYECTBOM M34enuii, bpakoBaHHbIX TONLKO BCneacTeue gedekra D.

1. N =100

2. N =200
3. N =500
3apgava 2:

Bpak npu npon3BoacTBE HEKOTOPOro U3genusi Bcneactame gedekra D coctaBnsieT 12%, a Bcrneacteme
aedekta E — 13%. MNMpoueHT rogHon npoaykumm coctaBnseT 85%. NycTb p — BEPOSTHOCTb TOrO, YTO
cny4variHo B3siToe usgenue 6yaeTt npusHaHo OpakoBaHHbLIM Kak BcrneacTeue gedekra D, Tak u
BCreacTBue

nedekrta E.

a) Torpa 3HayeHue 100p paBHO ...

6) BeposATHOCTb TOrO, 4TO cpeau Npoaykumu, 3abpakoBaHHow BcreacTeve gedekra D,

oKaxkeTcs 1 Npoaykuus, 3abpakoBaHHasa BcneacTeue aedekra E, pasHa ...

B) YcrtaHoBuWTe cCOOTBETCTBME Mexay obbemom N npousBedeHHOM npodykuum u Havubonee
BEPOATHBLIM KONMMYECTBOM U3aenuii, bpakoBaHHbIX TONbLKO Beneacteve aedekta D.

1. N =100

2. N =300
3. N =a00
3apgava 3:

WsBecTeH cnegyrowmii nporHos X (B %) BbIMOMHEHWS nnaHa pabounm:

X 90 100 110 120
re 0.2 0.5 0,2 0,1

35



3a kaxgbll NPOLIEHT NEPEBLINOSIHEHMS NTaHa nonaraeTcst npemus 60 py6., a 3a KaxabI MPOLEHT
HeJOBLINOIHEHMS NaHa — wTtpad B pasmepe 90 pyo.

a) CocTtaBbTe 3aKOH pacnpeneneHns BeposaTHOCTEN CrlydalHOW BENMYUHbBI Y — pasmepa npemum
(B py0.) paboTHMKa;

0) Maremartunyeckoe oxuagaHue NpeMmnm paBHoO pyo.

B) YCTaHOBUTE COOTBETCTBME MEXAY MaKCUMarbHO BO3MOXHOW CYMMOW WTpada U MaTemMaTUyeckum
oXuagaHuem pasmepa npemMumn.
1. 500 py6.

2. 800 pyb.
3. 1000 pyb.

3apava 4:

UsBecTeH cnegyrowmii nporHos X (B %) BbINOMHEHWS nnaHa paboynm:

X 00 100 110 120
P 0.2 0.5 0,2 0,1

3a Kaxabl NPOLEHT NepeBbINofnHeHns nnaHa nonaraetcsa npemus 50 py6., a 3a KaXabln NPOLEHT
HeJOBLINONHEHNS NnaHa — wTpad B pasmepe 80 pyo.

a) CocTaBbTe 3aKOH pacnpeaeneHnss BepoATHOCTEN CNyvyanHoW BennyiuHel Y — pasmepa npemum
(B py6.) paboTHUKa;

6) MatemaTtuyeckoe oxugaHve npemMmmny paBHo py6.

B) YCTaHOBUTE COOTBETCTBME MEXOY MaKCMMarbHO BO3MOXHOWM CyMMOW LWTpada u MmaTeMaTuyecknum
oXvaaHueMm pasmepa npemuu.
1. 300 py®.

2. 500 pyb6.
3. 900 pyb.

Kputepum oueHnBaHums:

— NPaBUJTIbHOCTb BbINOJTHEHUA 3adaHun;
— CTeneHb YCBOEHUA TeOpEeTUYeCKoro matepumana,

LLikana oueHnBaHuA

Bannbl ons yyeta B pentuHre CreneHb yAOBNETBOPEHUS KPUTEPUSIM
(oueHka)
85-100 6annos Bce 3agaun pelueHbl BEpHO, TEOPETUYECKUIN MaTepuan yCBOeH
71-84 Ganna 3apaym peLeHbl YacTUYHO, TEOPETUYECKUIA MaTepUan yCBOEH
56-70 6annos 3apaym peLeHbl YacTUYHO OLIMGKaMK, TEOPETUYECKUIA MaTepuan YCBOEH
0-55 6annos 3apaum pelleHbl € oMbKaMu, TeOpETUYECKUIA MaTepuar He YyCBOEeH
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