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1. MacnopT KOMIIEKTA KOHTPOJILHO-OLEHOYHBIX CPEICTB

B pesyaprare ocBoenus yueOnoit mucummummabl  OV/[.04.  «Mamemamuxay
oOyvaronuiics goimkeH oOnamare npeaycmorpeHHbiIMH  DPI'OC mo cnemumansHocTH CIIO
23.02.01. «Opranuzanus NepeBO30K M YIPABICHHWE HAa TPAHCIPTE» CICAYIOIUMH YMEHHSIMH,
3HAHUSAMM U OOIIMMHU KOMIETEHIUSAMMU:

VY 1.YMeHue BBINOIHATD apI/I(l)MeTI/I‘ICCKI/Ie ﬂeﬁCTBHH HaJl YuCJIaMH, COUYCTasd YCTHBIC U
INNUCBbMCHHBIC HpI/IéMLI; HaxXoauThb HpI/I6JII/I)I(éHHBI€ S3HA4YCHUA BCJIMYMH W MOIpCIIHOCTH
BBIUMCIICHHI (a6COJ'IIOTHaH n OTHOCI/ITeJ'IBHaSI); CpaBHHBATb YMCJIOBLIC BBIPAKCHHA.

VY 2. YMeHue Hax0uTh 3HaU€HUE KOPHS, CTENEeHH, Joraprudma, TPUrOHOMETPUUYECKUX
BBIPQXXCHUI HA OCHOBE OMPECIICHUsS, HCIONB3YsSd NpPHU HEOOXOIMMOCTH HHCTPYMEHTAIbHBIE
CPEICTBA; MOJIB30BATHCS MPUOTMKEHHOM OIICHKOM MPH MPAKTUYECKUX pacuérax.

VY 3. YMeHue BBINOJIHATH NpeoOpa3oBaHUs BbIpaKEHHUM, MpUMEHsAs (OpMYJIbl, CBSI3aHHBIE CO
CBOWCTBaMH CTETICHEH, JTOrapu(pMOB, TPUTOHOMETPUIECKUAX (PYHKITHIA.

V4. VYMeHue BBIYMCIATH 3HaueHHEe (QYHKIMM IO 33JaHHOMY 3HAUEHHUIO apryMeHTa mpu
pa3nuyHbIX croco0ax 3aganus (HyHKIHH.

VY 5. VYmenue onpenensiTb OCHOBHbIE CBOWCTBA YMCIOBBIX (DYHKIUH, WIUIIOCTPUPOBATH UX HA
rpadukax.

VY 6. YMeHue cTpouTh rpapuKi U3y9eHHBIX QYHKIUH, WILTIOCTPUPOBATH 10 rpaduKy

CBOICTBA 37I€MEHTAPHBIX (PYHKIIMIA

VY 7. YMeHue ncnosib30BaTh NOHATHE QYHKIIUU AJIs1 OTIMCAHUS U aHAJIM3a 3aBUCHUMOCTEN
BEJIMYHH.

VY 8.YMeHune HaxoauTh IPOM3BOIHBIC DIIEMEHTAPHBIX ()YHKIIUN

Y 9. YMeHue ucHosib30BaTh MPOU3BOAHYIO Ul M3YyYEHHMs CBOMCTB (DYHKIMH M MOCTPOCHMS
rpadukoB

VY 10.YMeHue npuMeHATh MPOU3BOIHYIO IS POBEIEHUs NPUOIMKEHHBIX BEIUMCIICHUH, peraTh
3a/1a4¥ MPUKJIIAJHOTO XapaKTepa Ha HaX0Xk/I€HNE HauOOoIbILIEro U HAaMEHbIIEr0 3HaYCHU S

VY 11. YMeHue BBIUUCIATH B MPOCTEHIINX CIydasx IUIOMAIH M O00bEMBI C HCIIOJIb30BaHUEM
onpeAeNéHHOro NHTErpala

V12.VYmenue pemars palyoHasbHBbIE, IIOKa3aTeNbHbIE, JorapupmMHuyUecKue,
TPUTOHOMETPUUECKHE YPaBHEHMsI, CBOJSLIMECS K JIMHEHHBIM U KBaJpaTHBIM, a TakKke
AQHAJIOTMYHBIE HEPABEHCTBA U CUCTEMBI

VY 13. YMeHune ucrosb30BaTh rpadiaeckuii METO PENICHHs YpaBHEHUI U HEPABEHCTB

VY 14. YMenue u3o0paxarb Ha KOOPAWHATHON IUIOCKOCTH PEIICHUS YpaBHEHHH, HEPAaBEHCTB U
CHUCTEM C JABYMSI HEU3BECTHBIMU

VY 15. YMeHHe coCTaBIsATh M pellaTh YpaBHEHUS U HEPABEHCTBA, CBS3bIBAIOIIME HEH3BECTHBIC
BEJIMYMHBI B TEKCTOBBIX (B TOM YMCJIE MPUKIIAIHBIX 3a/1a4ax)

VY 16. Ymenue pemarh mpocTeiine KOMOMHATOPHBIE 3a7jauyd METOJIOM Iepedopa, a TaKkke C
MCIIOJIb30BaHUEM M3BECTHBIX (OPMYIT

VY 17. YMeHue BBIUUCIATH B MPOCTEHIINX CIIydasiX BEPOSTHOCTH COOBITHI HAa OCHOBE MOZCUETA
YHCJIa UCXOJ0B

VY 18. YMeHnue pacno3HaBaTh Ha YepTekax U MOJENAX MPOCTPAaHCTBEHHbIE (POPMBI; COOTHOCHUTD
TpEXMepHBIE OOBEKTHI C UX OMUCAHUSIMU, U300paKEeHUSIMHU

VY 19. YMeHune onuceiBaTh B3aUMHOE PACIIOJIOKEHUE MPSIMBIX M IUIOCKOCTEH B MPOCTPAHCTBE,
apryMEHTHPOBATh CBOU CYKJIEHHs 00 3TOM pacroioKeHun

VY 20. YMenue aHanmu3upoBaTh B MPOCTEHININX CIIydasXx B3aWMHOE PACIOJIOKEHHE OOBEKTOB B
IIPOCTPAHCTBE
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VY 21. Ymenue n300paxxaTb OCHOBHbIC MHOTOTPAHHUKHU U KPYTJIbIE TEJa; BHIMOIHATH YEPTEXKH 10
YCIIOBUSM 3a7a4

VY 22. YMeHue CTpouTh MPOCTEHIINe ceueHus Ky0a, MPU3Mbl, TUPAMUIbI

VY 23. YMeHue pemaTh JIaHUMETPUYEeCKUEe U MPOCTEHIINe CTepeoMeTpUYECKHE 3a1aun Ha
HaXO0KJICHUE TeOMETPUUYECKHIX BEJIMYMH (JUIMH, YTIIOB, IUIOIMIACH, 00HEMOB)

VY 24. YMeHue ucIoib30BaTh IIPU PELIEHUN CTEPEOMETPUUECKUX 3a/1a4 [UIAHUMETPHUUECKUE
(haKThl U METOIBI

VY 25. YMeHue npoBOAUTH 10Ka3aTeNIbHbIE PACCYXKAECHUS B X0JI€ peIIeHUs 3a/1a4

3 1. 3HaHue 3HaYCHUST MaTEMAaTHYECKON HAYKHU IS PEIICHUS 3a/1a4, BOZHUKAIOIIUX B TEOPUHU U
MpPaKTUKE; IUPOTY U B TO K€ BPEMsI OTPAaHUYEHHOCTb MPUMEHEHUSI MATEMaTHUYECKUX METOJIOB K
aHaJIM3Y M MCCIICIOBAHUIO TIPOLIECCOB U SBJICHUN B MPUPOJIC U 0OIIECTBE

3 2. 3naHue 3HAYCHUS IPAKTUKHU M BOIIPOCOB, BO3HUKAIOIIUX B CAMOW MaTeMaTHKE JJIs
dbopMUpPOBaHUS U PA3BUTHS MAaTEMAaTUYECKOW HAYKU; UCTOPUH PA3BUTHUS MTOHITHS YUCIA,
CO3JIaHUsI MaTEeMAaTUYECKOTO aHAJIN3a, BOBHUKHOBEHUS U Pa3BUTUSI T€OMETPUH

3 3. 3HaHue YHUBEPCATHHOTO XapaKTepa 3aKOHOB JIOTUKU MaTeMaTHYECKUX PACCYKIIEHUH, UX
MPUMEHHUMOCTH BO BCEX 00JIACTIX YEJIOBEUYECKOM IESITEIIbHOCTH

3 4. 3naHue BEpOSTHOCTHOTO XapaKTepa Pa3IMYHbIX MPOIIECCOB OKPYKAIOIIETO MUPA.

OK 1. [ToHuMaTh CyIIHOCTh U COLMANBHYIO 3HAYUMOCTb CBOEH Oynyiel nmpodeccuu, nposiBIIsATh
K HEW yCTOMYMBBIN MHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO AEATEIbHOCTb, BEIOUPATh TUIIOBBIE METOJIBI M CIIOCOObBI
BBINOJIHEHHS TPO()ECCHOHANIBHBIX 3a/1a4, OLIEHUBATh UX d(P(PEKTUBHOCTH U Ka4ECTBO.

OK 3. IlpuHumaTh pelieHuss B CTaHJAPTHBIX M HECTAHJAPTHBIX CUTyallUsX M HECTH 3a HUX
OTBETCTBEHHOCTb.

OK 4. OcymuiecTBisATh HOUCK U UCHOJIb30BaHNE UHPOPMALIUU, HEOOXOUMOI 1715 3P PEeKTUBHOTO
BBITNIOJIHEHUSI TPOPECCUOHANBHBIX 3a/1a4, MTPO(ECCHOHAIBHOTO U IMYHOCTHOIO Pa3BUTHSL.

OK 5. Hcnonb3oBaTh HHPOPMALMOHHO-KOMMYHUKAITMOHHBIE TEXHOJIOTUH B MPO(heCcCHOHATbHON
JeSITEIbHOCTH.

OK 6. PaboTaTh B KOJJIEKTUBE M KOMaH 1€, 3(pPEeKTUBHO 00IATHCS ¢ KOJIJIETaMH, PYKOBOJICTBOM,
NOTPEOUTETSIMHU.

OK 7. bpatb Ha cebst OTBETCTBEHHOCTh 3a pabOTy YJIEHOB KOMaH[bl (IOJYMHEHHBIX ), PE3YJIbTaT
BEINIOJTHEHUS 3aJaHUH.

OK 8. CamocrosTenbHO ONpeaeisaTh 3aJa4d Mpo(ecCHOHANBHOTO M JMYHOCTHOIO Pa3BUTHA,
3aHMMATbCA CaMOOOPa30BaHNEM, OCO3HAHHO IJIAHUPOBATh MOBBIIICHUE KBATU(UKAIIH.

OK 9. OpueHTHpOBaThCS B YCIOBHSX YacTOMl CMEHBl TEXHOJOTHMH B MNpodecCHOHATHLHON
JeSITEIbHOCTH.

OK 11. Hcnonw3oBaTh 3HaHUSA 1O  (PUHAHCOBOM  I'PAaMOTHOCTH,  IUIAHUPOBATH
MPEANPUHUMATEIIBCKYIO NeSTeNIbHOCTh B INpodeccuoHaNbHOM chepe B  (eaepanbHbIX
rOCyJapCTBEHHBIX 00pa30BaTENbHBIX CTaHAAPTAX CPEAHEro MPOoQecCHOHATBHOIO 00pa30BaHMS
(manee — ®I'OC CIIO).

®dopMoii aTTeCTAIMU TT0 YICOHOW TUCITUTIIINHE SBIISETCS IK3aMeEH.



2. PesyabTaThl 0OCBOCHMS YU4eOHOI JMCHMILIMHBI, MOAJIeKAIINe IPOBEpPKe
aTTeCTallud MO Y4eOHOH JAUCLUILINHE

2.1. B pesynbrare

OY1.04.

OCYHICCTBJIACTCA KOMIUICKCHAA IMPOBEPKaA CICAYHOIIUX YMGHI/If/’I u 3HaHI/II71, a TaxKKC ITUHaMHKa

dbopMupOBaHUS OOIIUX KOMITETEHITHI:

Pe3ynbTaThl 00y4yeHusi: yMeHus,
3HAHMS W KOMIIETeHIHH

IMoka3areu OeHKH
pe3yabTara

®opma
KOHTPOJIA U
OLICHUBAHMSA

YMmeTh:

Y1 YmMenwne BBITONHATH apH(METHICCKHE
JICHCTBYSI HAJ| YUCIIaMHU, COYETasi YCTHBIC
Y TIMCHMEHHBIC TPUEMBI;, HAXOUTh
MpUOTKEHHBIC 3HAYCHNS BEIMYUH H
TTOTPENTHOCTH BHIYMCIICHNH (aOcoroTHAsS
u OTHOCI/ITeHbHaﬂ); CpaBHUBATh YHUCJIOBBIC

BBIPA)KEHMUSL.
OK2. Opranu3oBbiBaTh COOCTBEHHYIO
JACATCIIBHOCTD, BI)I6I/IpaTI) THUIIOBbIC
MCETOIbI u CI10CO0BI BbIIIOJTHCHU S

npo¢eCCHOHANBHBIX 3a7a4, OIICHUBATh UX
3¢ (HEeKTUBHOCTH U KaYE€CTBO.

Haxoxnenne HOK u HOJl nByx u
Ooitee uncer.

- BrimonHeHue apudmMeTHIecKuX
NEUCTBUI HaJ NEUCTBUTEILHBIMUA
YHCIaMH.

- Haxoxnenue npuOImkEHHBIX
3HAYCHUH BEJIMYHH.

- Haxosxmenue abCoJIFoTHOM U
OTHOCUTEJIbHOM IOIPEUIHOCTEN
BBIYMCJICHUH.

- CpaBHEHUE YHUCTIOBBIX BBIPAKECHUN.

VCTHBIC OTBETHI
ITucemMenHbIC
3aJJaHUs
DK3aMeH

Y2 YMeHne HaxoIUTh 3HAYEHUE KOPHSI,
CTeTeHH, Jorapupma,
TPUTOHOMETPUUIECKHUX

BEIPQXCHHIA HA OCHOBE OTIPEICIICHIIS,
WCTIOB3Ysl IPH HEOOXOTUMOCTH
HHCTPYMEHTAJIbHBIE CPEICTBA;
MOJIL30BATHCS MPUOTMKEHHOM OIIEHKON
TIPH MTPAKTHYECKUX pacuérax.

OK6. PaboTaTh B KOJJICKTHBE U KOMAaHJIE,
3¢ pekTUBHO 00mAThCS C  KOJUICTaMH,
PYKOBOJICTBOM, ITOTPEOUTEISIMH.

- Haxoxxaenue 3HaueHHS
KBaJpaTHOTO KOPHS U3
JIEUCTBUTEIILHOT'O YHCJIA.

- Haxoxnenue KopHsl n— ol cTeneHu
W3 JSUCTBUTEIHLHOIO YHCJIA.

- BolunciieHre 3HaUEHUs CTEIIEHU C
JIFOOBIM TMOKA3aTeNeM.

- Haxoxnenwne norapugma
MOJIOXKHUTEIHLHOIO YHCIIa 110
TIOJIOKUTEIBHOMY B OTJIMYHOMY OT
locHOBaHMIO a; 10 ocHOBaHMIO 10.
- Beruncnenue 3HaueHUs
TPUTOHOMETPUUECKHUX BBIPAKEHUH.

VY CTHBIC OTBETHI
IIuceMenHbIe
3aJ]aHMs,
MPAKTUKYMEI,
MTPOBEPOYHBIE
paboTsI,
CaMOCTOSTEIbHBIE
paboThI, TECTHI
Dx3aMeH

Y3 Ymenne BRIOIHATH MTPeoOpa3oBaHUs
BEIPXCHHIA, IPUMEHSST (OPMYJIBI,
CBSI3aHHBIE CO CBOMCTBAMU CTEIICHEM,
JOTapuQMmoB,

TPUTOHOMETPUYECKUX ()yHKITHIA

OK4. OcyiiecTBasTh MOUCK U
WCTIOJb30BaHNe WH(GOPMAIIHIH,

HE00X0 MO 117151 3P PEeKTUBHOTO
BBITIOJTHEHUS TPO(ECCUOHABHBIX 3a71ad,
po(heCCHOHATBHOTO U IMYHOCTHOTO
pa3BUTHS

- [IpeoOpaszoBanue BeIpaKeHU,
COJIep)KaIUX CTETIEHb.

- [IpeobpazoBanue
JIOTapUPMHUYECKHX BBIPAKECHHIA.

- [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAKECHUH.

VY CTHBIC OTBETHI
ITnceMmeHnHaBIC
3aJ]aHUs
IIpakTukym
TemaTnueckuit
ompoc
DK3aMeH

Y4 YMenne BEIUUCIIATE 3HAUCHUE
(YHKIIMH TT0 3aJaHHOMY 3HAYCHUIO
apryMeHTa Ipy pa3lIn4HbIX CIoco0ax
3a1anus QYHKIIUU

OK11. Mcnonp30BaTh 3HAHMUSA MO
(hMHAHCOBOI IPaMOTHOCTH, TUTAHUPOBATh
MIPEAMPUHUMATEIBCKYIO AESITEILHOCTE B
npodecCHOHANIBHOM cdepe B
(heaepaNbHBIX TOCYJAPCTBEHHBIX

- Beruucnienvie 3HaueHMi QYHKIUIA

10 3aIaHHOMY 3HAYCHUIO apryMCHTA.

Y cTHBIE OTBETHI
IIuceMmeHHEBIC
3aJIaHus
[IpaxTukym
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00pa3oBaTeIbHBIX CTAHIAPTaX CPEIHETO
podeCCHOHATTLHOTO 00pa30BaHUs

V5 YMeHnue onpenensiTe OCHOBHbIE
CBOWCTBA YHCIIOBBIX (PYHKIH,
WITFOCTPUPOBATh UX Ha rpadukax
OKS5. Ucnonp3oBaTh HHPOPMALTUOHHO-
KOMMYHUKAIIMOHHBIE TEXHOJIOTHH B
npodecCHOHANBHON AEATENTLHOCTH.

- OmpeneneHre OCHOBHBIX CBOMCTB
YUCIIOBBIX (DYHKIIUH.

VY CTHBIC OTBETHI
ITucemMenHbIe
3aJIaHus
TBopueckue
3aJaHUs
(cooOrieHwms)

Y6 Ymenne ctpouts rpadvkn n3y9eHHBIX
(GYHKIHA, WITIOCTPUPOBATH MO TpaduKy
CBOMCTBA AJIEMEHTAPHBIX (PYHKIIUN

OK11. Mcnons3oBath 3HaHUS 110
(MHAHCOBOW IPaMOTHOCTH, TUTAHUPOBATh
MMpeANPUHUMATCIILCKYIO ACATCIBHOCTDL B
npodeccuoHaNbHOU cdepe B
(henepanbHBIX TOCYJaPCTBEHHBIX
00pa30BaTeNbHBIX CTAHIAPTAX CPEIHETO
po(heCCHOHAIBHOTO 00pa30BaHUs

OK 5. Hcmonb3oBaTe WH(POPMAIOHHO-
KOMMYHUKAIIMOHHBIE ~ TEXHOJOTHH B
po(heCCHOHATIBHOMN IEATEIbHOCTH

- nnmrocTpaiivst OCHOBHBIX CBOMCTB
(dhyHKIIIH TT0 TpadUKYy.

VCTHBIC OTBETHI
IInnceMmeHHBIC
3aJJaHUs

TecTol

DK3aMeH

V7 YMenue ucroib30BaTh HOHATHE
(GYHKIMH [T OTIMCAaHUS ¥ aHAIHA3a

- OnMcanue U aHaJIU3 3aBUCUMOCTEH
BCJIMYMH,

YcTHEIE OTBETHI
TecThl

3aBUCUMOCTEH BEJININH BXOZSIIIUX B MOHATHE (PyHKINU. MPAaKTUKYM

OK2. Opranu3oBbIBaTh COOCTBEHHYIO

JEeSITeIbHOCTD, BEIOUPATh TUTIOBBIC

METO/IbI U CTIOCOOBI BBIMOJIHEHUS

npodecCHOHANBHBIX 33]]a4, OIICHUBATh UX

3¢ HEKTUBHOCTH U KAYECTBO

Y8 YmMenne HaxoauTh Npon3BOIHBIE - Haxoxnenne npou3BoIHBIX [IpakTuueckue
3JIEMEHTApHBIX (QyHKIMH 3JIEMEHTAPHBIX (PYHKIIMH. padoTsl,

OK 3. IIpunnMaTh pemieHus B zih;?)zﬂquKHH
CTaHIAPTHBIX U HECTAHAAPTHBIX

cmyaugmx Y HECTH 3a HI/I)IZ JKzaven
OTBETCTBEHHOCTb

OK 9. OpueHTHPOBATHLCS B YCIOBUAX

4acCTOU CMEHBI TEXHOJIOTUI B

npodeccCHOHAIBHON e TebHOCTH

Y9 Ymenwne ncnonap3oBath Mpon3BoAHyI0 | M3ydenue cBONCTB QpyHKINH 1 CamocTtosiTenbHbIe
JUTSL U3yYEHUS CBOMCTB QYHKUMH 1 [IOCTPOEHHE Y TIPOBEPOYHBIE
MOCTPOCHUS rPpahuKoB rpaMKOB C MOMOIIBIO IPOU3BOAHON. | PabOTHI

OK 7. bpatp Ha cebst OTBETCTBEHHOCThH 3a DK3aMeH

paboTy WwiIeHOB KOMaH b (TIOAYMHEHHBIX),

Pe3yJbTaT BBIOJIHEHHS 3aaHui.

Y10 YmMeHue npuMeHsTh MPOU3BOAHYIO - Beruucnenue npuOImKEHHBIX [IpakTnueckue
JUTSL IPOBECHUS TPUOTMKEHHBIX 3HAYEeHHUI ¢ TOMOLIBIO TPOM3BOJHOMN. | PaOOTHI.
BBIUMCIICHHH, pelIaTh 3aaqu - Pemenwne 3aa4 npukiagHOTO CamocTosiTenbHbIe
MPHUKJIAJTHOTO XapaKTepa Ha HAaXOXKAEHHE | XapakTepa. u MIPOBEPOYHBIE

HanOOJIBIIEr0 U HAMMEHBIIIETO 3HAYEHUS
OK 11. Ucnonp30BaTh 3HAHUS 110

(HHAHCOBOM IPaMOTHOCTH, INTAHUPOBAThH
MPEIITPUHUMATENLCKYIO JEeSITEITLHOCTh B

- Pemenue 3aJa4 Ha HAXO0XIACHUC
HanOOJIBIIEr0 ¥ HAUMEHBIIIETO
3HA4YCHUSI.

paboThI, orpoc




npodeccuoHansHOU cdepe B
(enepanbHBIX TOCYAapPCTBEHHBIX
00pa30BaTEIbHBIX CTaHIAPTaX CPEITHETO
po(heCCUOHANTBHOTO 00pa30BaHUS

OK4. OcymiecTBiATh TOUCK U
HCTIOJIb30BaHNE HHPOpMALUH,
HeoOXxomuMo 11 3P PEeKTUBHOTO
BBITIOJIHEHHS TPO(PECCHOHANBHBIX 3a/1a4,
npodeccnoHaTbHOTO U TMYHOCTHOTO
pa3BUTHS

VYI1 VYmenue BBIYHCIATH B MpocTeliux | Beiuncienue onpenenéHHOro TemaTtuueckuit
ciydasix Iiomamd U o0bEMBI ¢ | MHTErpana. omnpoc.
HCIIOIb30BaHUEM ornpenenéHHoro | - Beraucnenue miomaneii u 00béMoB | BrimonHenue 5
UHTETpana npocterdmux Guryp c 3aIuUTa

OK 5. Hcmonb3oBaTe WH(OPMAIOHHO- | MCIIONH30BAHUEM OIPEIEIEHHOTO MNPAKTUYECKUX
KOMMYHUKAllUOHHBIE  TEXHOJIOTUHM B | HHTErpaja. pabor.
pohecCHOHATPHON NEATENbHOCTH CamocrosiTenbHbIe
OK 7. bpatp Ha ce0st OTBETCTBEHHOCTH 3a u MIPOBEPOYHBIE
paboTy 4iIeHOB KOMaH bl (TIOAYHMHEHHBIX), paboThI.

pe3yabTaT BBHIIOTHEHMS 3a/ITaHUH

Y12 YMeHue pelate paloHaIbHbIE, - Pelienne panuoHanbHbIX Tematnueckuii
MIOKa3aTeNbHbIE, IOrapUPMUIECKHUE, YPaBHEHUH U HEPABEHCTB. ompoc.
TPUTOHOMETPUYECKHE YpaBHEHMUS, - Pemenue nmoka3aTenbHbIX Brmonnenue u
CBOJAINMECS K TMHEVHBIM U KBaPATHBIM, | YPaBHEHHU U HEPaBEHCTB. 3aIuUTa

a TaKKe aHAJIOTHYHBIE HEPABEHCTBA U - Pemenne norapudMudeckux MIPAKTUYECKUX
CUCTEMBI ypaBHEHUI 1 HEPABEHCTB. pabor.

OK2. OprannzoBsIBaTh COOCTBEHHYIO - PelieHne TpUroHOMETpUYECKHUX CamocTosiTenbHbIe
JeSITeIbHOCTD, BEIOUPATh TUIIOBBIC YPaBHEHUI U HEPABEHCTB. 51 MIPOBEPOYHBIE
METOJIBI U CTIOCOOBI BBITIOTHEHHUS - Pemenne cuctem rnokasareNnbHbIX, paboThI.

npodecCHOHANBHBIX 33]]a4, OIICHUBATh UX
3¢ (EKTUBHOCTH U Ka4eCTBO

JOTapUPMHUYECKHUX H
TPUTOHOMETPHYECKUX HEPABEHCTB.

Y13 YMeHue ncnonb30BaTh rpaduuecKuii

Pewienre ypaBHeHH U HEPABEHCTB

BrimonneHnue u

METO/I PELICHUS] YpaBHEHUN 1 HEPABEHCTB | TpaUIEeCKHM METOJIOM. 3aIuTa

OK 5. Hcmonb3oBaTh WH(PpOPMAIMOHHO- MPAKTUYECKUX

KOMMYHHMKALIMOHHBIE ~ TEXHOJOTHH B paoor.

po(heCCHOHAIBHOMN EATENbHOCTH CamMocCTOosTeNbHEIE,
MIPOBEPOYHBIE U
KOHTPOJIbHBIE
paboThL.

Y14 Ymenune n3zo0paxkaTs Ha - 3o0paxenne Ha KOOPIUHATHOM CamocTrosiTenbHbIe

KOOPJAWHATHOM INIOCKOCTH pELIEHUS IJIOCKOCTH PELICHUN ypaBHEHUH, 51 NIPOBEPOYHBIE

YpaBHEHUH, HEPAaBEHCTB U CUCTEM C HEPABEHCTB U CUCTEM C JIByMs paboThI.

JIByMsI HEN3BECTHBIMHU HEW3BECTHBIMHU. Bremonnenne
KOHTPOJIbHOU 51

OK 9. OpueHTHpOBaThCS B YCIOBUSX MPAKTHYECKUX

JaCcTOM CMEHBI TEXHOJIOTHH B
podeCCUOHATEHON IeATeTFHOCTH

pabot. DK3aMmeH.

Y15 YMeHnue cocTaBIATh U PemIaTh
YpaBHCHUA 1 HEPABCHCTBA, CBA3BIBAIOIIINEC
HEU3BECTHBIC BEIMYMHBI B TEKCTOBBIX (B
TOM YHCJIC TIPUKITATHBIX 3a/1a9aX )

OK 3. IlpuauMaTh pericHus B
CTaH/IapPTHBIX U HECTaHIapPTHBIX
CUTYaIUsIX U HECTH 33 HUX

- CocraBiieHre U pelieHne
YPaBHEHUI U HEPABEHCTB,
CBS3BIBAIOLINX HEM3BECTHBIE
BEJIMYMHBI B 33/Ia4ax.

Brmonnenne "
3alUTa
MPaKTHYECKUX
pabor.
CaMocCTOsTEIbHBIE

3 MPOBEPOYHBIC
paboThI.




OTBCTCTBCHHOCTD

Y16 Ymenue pemarts npocreimmie - Pemenue 3agau xomOuHaTopuku ¢ | BeimonHenune u

KOMOWHATOPHBIE 382491 METOJJOM HCTOJIb30BAaHUEM YMCIIA COUCTAHUN U | 3alluTa

nepedopa, a TaKKe ¢ UCTIOIb30BaHUEM pa3MemieHnid U3 N AIEMEHTOB. MPAKTHIECKUX

W3BECTHBIX QOPMYI pabor.

OK?2. OpranuzoBbiBaTh COOCTBEHHYIO CamocrosTenbHbIe

JIeSITeIbHOCTD, BEIONPATH THIIOBHIE u MIPOBEPOYHBIE

METOJIBI ¥ CTIOCOOBI BHITIOTHEHUS paboTHL

npodecCHOHANBHBIX 3a]a4, OLICHUBATh UX Konrponbnas

3¢ (PEKTUBHOCTH M KAYECTBO pabora .Tecr.

VY17 YmeHue BbIUUCIATH B IPOCTEUIINX Brruncienne BEpOSTHOCTH COOBITHH | BrImonmHeHme u

CIIydasiX BEPOSITHOCTH COOBITHII HA OCHOBE | Ha OCHOBE IPABWJIA YMHOXKECHHUSI. 3aImTa

noAcuéTa 4ncia uCXo0B MPaKTUIECKUX

OK 8. CaMOCTOSITENBHO ONIPEAEIIATh pabor.

3a1a4u MpoheCCUOHATBHOTO H CaMmocTosiTensHbIC

JMYHOCTHOTO Pa3BUTHUS, 3aHUMATHCS " MPOBEPOYHBIE

camMo00pa3oBaHUEM, OCO3HAHHO paboThI.

TUTAHAPOBATH MOBHIIIIEHNE KBATH(pUKAINN

Y18 YMmenue pacrio3HaBath Ha uepTexxax | - M3o0paxkeHme Ha  IUIOCKOCTH | BeimomHenne "

Y MOJICJISIX IPOCTPAHCTBEHHBIE (DOPMBI; MPOCTPAHCTBEHHBIX (POPM. 3alIuTa

COOTHOCHUTH TPEXMEPHBIE OOBEKTHI C UX MPAKTHIECKUX

OTIMCaHUSAMU, H300PAKEHUSIMH pabor.

OK 9. OpueHTHpPOBATHCS B YCIOBUAX CamocrosTenbHbIe

4aCTOW CMEHbI TEXHOJIOTUM B 5 IIPOBEPOYHBIE

pohecCHOHANTPHON NEATENbHOCTH paboThL

Y19 YmMenue onucsIBaTh B3aUMHOE - U3zo0pakeHne B3aUMHOTO Brinonuenue 51

pacmoioKeHne IPSIMbIX U IIOCKOCTEH B PacoNOXKeHUS 3aImTa

MPOCTPAHCTBE, APTYMEHTUPOBATH CBOU MIPSIMBIX u TUIOCKOCTEH B | IPaKTHUYECKUX

CYXKICHHS 00 TOM PaCIOJIOKEHUU MIPOCTPAHCTRE. pador.
CaMmocTosiTenbHbIC

OK 9. OpueHTupoBaThCS B YCIOBUAX 51 MIPOBEPOYHBIE

YaCTON CMEHbI TEXHOJIOTHIA B paboThI. TecT.

pohecCHOHANTBHOMN NEATENbHOCTH Temarnueckuit
ompoc.

Y20 YMmenue ananuzupoBarth B - IlocTpoenne u aHanu3 B3awMMHOTO | BeimonmHeHne 17§

MPOCTEHUIIINX CITyJasx B3aUMHOE PacoNIOXKeHUS 00BEKTOB B | 3amuTa

pacnosoxeHne 00bEKTOB B IPOCTPAHCTBE | MPOCTPAHCTBE MPaKTUIECKUX
pabor.

OK 8. CaMOCTOATENBHO ONPEENATh CaMocTosTeNnbHbIE

3a1a4u Mpo(heCCHOHATBHOTO U u MIPOBEPOYHBIE

JUYHOCTHOTO Pa3BUTHSI, 3aHUMATHCS paboThL

caMo00pa3zoBaHUEM, OCO3HAHHO

TUTAHUPOBATH MTOBBIIIICHUE

KBaJIM(DUKALINH.

Y21 Ymenune n3zo0paxaTb OCHOBHBIE [MocTpoeHre MHOTOTPaHHUKOB H Brimonnenue 17§

MHOTOTPaHHUKH M KPYTJIbIE Tea; KPYTJIBIX TeIL. 3aIuTa

BBITIOJTHATD YEPTEXKH 10 YCIOBUAM 3aJad | -  BoIlonHeHHe — yepTekedl MO | MPaKTHYECKHUX

OK2. Opranu3oBbIBaTh COOCTBEHHYIO YCJIOBHSAM 3a/1a4U. paoor.

JeSITeIbHOCTh, BEIOUPATH TUTIOBBIC CamocTosiTenbHbIe

METO/BI U CTIOCOOBI BHIMIOJIHEHUS u MIPOBEPOYHBIE

npodecCHOHANBHBIX 3a]a4, OLICHUBATh UX paboThI.

3(PEKTUBHOCTH U KAYECTBO

Y22 Ymenue CTpouTh NpoCTeHIme - [TocTtpoenue npocreilimux ceueHnii | BolnoaHeHue u




CEYCHUS Ky0a, IPU3MBI, TUPAMUIBI Ky0a, MPU3MBbl, TUPAMHJIBI. 3aImTa

Oxk4.0OcymecTBIATh IONUCK U MIPaAKTUYECKUX

UCIIOJIb30BaHKe HH(OpMAIINH, pabor.

Heo0XoauMoH st 3pPeKkTHBHOTO CamocrosTenbHbIe

BEITIOJTHCHUS MTPO(PECCHOHATBHBIX 3a]1ad, paboTEHIL.

po(hecCHOHATHHOTO M IMIHOCTHOTO

pasBUTHSA

Y23 YMmenue pemats mianHuMeTpudeckue | Pemenne 3amad  Ha  HaxoKaeHHE | BeimomHeHwne u

Y MPOCTEHIINE CTEPEOMETPUIECCKHE TreOMETPUUYECKIX BEITMUUH. 3aImTa

3a/1a4¥l Ha HaXOXKICHHE TEOMETPUIECKIX MPAKTHIECKUX

BEJIMYWH (IUTHH, YTIIOB, IJIOMIA/IEH, pabor.

00BEMOB) CamocrosTenbHbIe

OK4.Ocy1iecTBisTh MOUCK U u [IPOBEPOYHBIE

WCTIONB30BaHNe WH(GOPMAIHIH, paboThL

HeoOXxoauMo st 3ppeKkTHBHOTO

BBITIOJTHEHUST TPOo(ecCHOHATIBHBIX 3aa4,

po(heCCHOHATPHOTO M IMIHOCTHOTO

pa3BUTHUS

Y24 YMeHue ucnonp30Bath pu pelieHun | - PellieHue 3a1ay cTepeoMeTpuu, Brinonuenue u

CTEPEOMETPUUECKUX 3a/1a4 OTHpasiCh HAa 3HAHUS TI0 3aIuTa

IJIAHUMETPUUICCKUC Q)aKTBI 1 METOAbI MJIAaHUMCTPUH. MPAKTUYCCKUX

OK 9. OpreHTHpPOBATECS B YCIOBUSIX pabor.

YacTOW CMEHBI TEXHOJIOTUI B CamocrosiTenbHbIe

npodecCHOHATLHON NeATEbHOCTH " MPOBEPOYHBIE
paboTHL

Y25 YmMenune npoBouTh OKa3aTenbHbIe | - Pelnenne 3aqad Ha T0Ka3aTeNnbCcTBO. | BemonHenne u

paccyKaeHus B X0 PelIeHus 3a1a49 3aIuTa

OK 3. Ilpuaumats perieHus B MPaKTUYECKUX

CTaH/IapPTHBIX U HECTAaHIaPTHBIX pabor.

CUTYaIUsIX U HECTH 33 HUX CaMmocTosiTenbHbIC

OTBETCTBECHHOCTbH u IIPOBEPOYHBIC
paboThL.

3HaTh:

31 3HaHue 3HAYEHUS MAaTEMaTHIECKOM - ®opMynMpoOBKa MpaBul becena.

HAYKH JUTsI pEIIeHus 3a/1a4, BOSHUKAIIUX | auddepeHpoBanus u [IpakTnueckue,

B TCOPUU U NIPAKTUKE; HIMPOTY U B TO KE NEPCUUCIICHUE TPOU3BOAHBIX CaMOCTOSATCIIbHBIE U

BpPEMs OIrpaHUYCHHOCTE MPUMCHCHUSA OCHOBHBIX 2JICMCHTAPHBIX q)YHK]_[I/If/‘I ITPOBEPOYHBIC

MaTeMaTHYECKUX METOJIOB K aHAIHN3Y U - [IpunioskeHune orpeieNneHHoro paboTHLI.

WCCJIETOBAHHUIO MTPOLIECCOB U SIBJICHUH B
MIPUPOJIE U 0OIIEeCTBE

OK 1. [lornMats CyIIHOCTh U
COLMANIbHYIO 3HAYMMOCTb CBOEH Oynymiei
npodeccuu, MPOSIBIATEH K HEM
YCTOWUYMBBII UHTEPEC

HHTETpaJla K BEIYUCIICHUIO TUIOIAeH
IJIOCKHUX QUryp, 00HEMOB Te
BpalleHus, TyTH, TPOHICHHOTO
TOUYKOH

32 3naHne 3HaYEeHUS IPAKTUKH U
BOIIPOCOB, BO3HUKAKOUIUX B CAMOM
MaTeMaTHKe AJ151 JOPMUPOBAHUS U
PasBUTHS MaTEMaTUYECKOW HAYKH;
HUCTOpHH pa3sBUTHA IOHATHUA YHCJIA,
CO3J1aHHs MaTEeMaTHYECKOTO aHAIIN3a,
BO3HHKHOBEHHUS U Pa3BUTHS T€OMETPUHU
OK 8. CaMOCTOSITEIIEHO OTIPEACIIATh
331291 po(hecCHoHaILHOTO H

- ®opMyIupOBKa IPABUII

G bepeHInpPOBaHUS H
MEPEYHCIICHUE TPOU3BOIHBIX
OCHOBHBIX

3IEMEHTAPHBIX (YHKITHIHA

- [Ipuiio>keHune ornpeneneHHoro
HHTETrpaia K

BBIUUCJICHUIO TUIOMIAIeH MIIOCKUX
(huryp, o0EMOB TEJI BpaIlcHUS,

YCTHBIE OTBETHI
Tectel. becena.
[IpakTnueckue,
CaMOCTOSITENIbHBIE U
MIPOBEPOYHBIE
paboThI.
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JUYHOCTHOTO Pa3BUTHUS, 3aHUMATHCS
camMo00pa3oBaHUEM, OCO3HAHHO
TUTAHUPOBATH MOBBIIICHUE KBATH(DUKAITUH
OK 11. Ucnionp30BaTh 3HAHUS 110
(UHAHCOBOW IPaMOTHOCTH, IIJIAHUPOBATH
NPEANPUHAMATEIBCKYIO JICATSILHOCTD B
npodeccuoHansHOU cdepe B
(benepaabHBIX TOCYIAPCTBEHHBIX
00pa3oBaTeNbHBIX CTAaHIAPTAX CPEIHETO
po(heCCUOHANTBHOTO 00pa30BaHUS

IIyTH, TPONIEHHOTO TOUKOH

33 3HaHne YHUBEPCATHLHOTO XapaKTepa - [lepeuncnenne TaOIMIHBIX Temarrueckmii

3aKOHOB JIOTUKH MaTeMaTHYECKIX HWHTETPaIoB ompoc,

paccykaeHui, UX IPUMEHUMOCTH BO BceX | - DOpMyITHUpOBKa T€OMETPUUECKOTO U | CAMOCTOSITENbHBIC

001aCTSIX 4EIOBEUECKON AEATENbHOCTH MEXaHHUYECKOI'0 CMbICTIa paboThI.

OK 11. Hcnons30BaTh 3HAHUS 110 MPOU3BOAHOU

(bMHAHCOBOW IPaMOTHOCTH, IIJIAHUPOBATH

HNPEANPUHAMATEIBCKYIO AEATEIbHOCTD B

npodeccuoHanbHOM cepe B

(benepanabHBIX rOCyIaPCTBEHHBIX

00pa3oBaTeNbHBIX CTaHIAPTaX CPEIHETO

pohecCHOHATBHOTO 00pa30BaHUs

34 3naHue BEpOSTHOCTHOTO XapakTepa DopMyTUpOBKa KIIACCHYECKOTO Brimonnenue "

Pas3JINYHBIX MPOLECCOB OKPYKAIOIIETO OTIpENICIICHUS BEPOSITHOCTU 3ammra

MHUpa MPaKTUIECKUX
paboT.

OK 9. OpueHTHpPOBATHCS B YCIOBUAX CamocrosiTenbHbIe

4acCTOW CMEHBI TEXHOJIOTUI B paboThI.

po(heCCUOHAIBHOM IEATENbHOCTH
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2.2. KOHTPOJIb U OlleHKA 0CBOEHM S Y4eOHOM TUCUMIJIMHBI 0 TeMaM (pa3aesam)

DyieMeHT y4eOHoil DopMbI U METOIbI KOHTPOJIS
JM CIUTLINHBI Texkyummii KOHTPOJIb Py0Ge:xHbIii KOHTPOJIb IIpome:xxyTounas
arrecTaumsa
®dopMa KOHTPOJIA IIpoBepsiembie DopMa KOHTPOJISA IIpoBepsiemble dopma IIpoBepsiembie VY,
Y,3, K Y,3,K KOHTPOJIsI 3,K

Tema 1. Benenue Yemmuuwiii onpoc 31, 32

Tema 2 Ipaxmuuecxoe 3ansamue Nel-Ne6 | V1,32,31 V1,32 31, IKzamen Vi, 32,31

PazButue noustug o | Camocmosmenvuas paboma Nel- | OK 2, OK 4, Konmponvnas OK 2, OK 4, OK1, OK 2,

qHCIIe 4 OK35, OKB6, paboma Nol OK35, OK6, OK7, OK3,0K 4, OK5,
Iposepounas paboma Nel OK7, OKS, OKS, OK11 OKe6, OK7, OK 8,

OKl11 OK9,0K11

Tema 3. KopHu, Ilpakmuuecrkoe 3anamue Ne7- | Y2,¥3,V1,31, Konmponvnas V2,¥3,V1,31, Oxzamen V2,¥3,V1,31,32

CTEIEHH U Ne2l 32, OK2,0K 3, | paboma Nel 32, OK2,0K 3, OK2,0K 3, OK4,

norapudMmal Camocmosmenvhas paboma No5- | OK4, OKS, OK4, OKS5, OK6, OKS5, OK6, OK 7,
12 OK®6, OK 7, OK 7,0K 8 OK 8
IIposepounvie pabomuiNe2,3 OK 8, OK11

Tema 4. Tlpsimbie u | Ilpakmuueckoe 3anamue Ne22-| V19,V20,V25,3 | Konmponvras V19 V20,V25, Dxszamen V19 V20,Y25,

ILTOCKOCTH B Ne29 2,31,0K2,0K | paboma Nel 32,31, ¥24,¥20, 32,31, V24,20

IPOCTpaHCTBE CamocmosmenvHras paboma | 3, OK4 OK OK2,0K 3, OK4, OK1, OK 2,
Nel3-20 OK5, OK6, OK OK3,0K 4, OK5,
Tecm 7,0K 8 OK®6, OK7, OK 8,
Ilposepounas paboma Ned OK9

Tema 5. Ipaxmuueckoe zansmue Ne30-33 | 33, V26, OK1, | Kommponvhas 33, V26, Dxzamen 33, V26,

Kombunaroprka Camocmoamenvuas paboma | OK2, OK 3, paboma Nel OK2, OK 3, OK2,0K 3, OK4,
Ne2]-24 OK4, OK5, OK4, OK?5, OK5, OK6, OK 7,
Tecm OKb6, OK 7, OK11 OK 8, OK11
Ilposepounas paboma Ne5 OK 8, OK9.

OKl11
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Tewma 6. THpaxmuuecxoe sausmue Ne34-39 | 32,¥24,¥25,V2 | Konmponvuas Vi1, V2 V3, V19, | Dxzamen Vi1, V2 V3, VIi9,
Koopauuarsl u Camocmosmensnas pabomaNe25- | 3 OK2,0K 3, paboma Nel V25,V24, V26, V25,V24, V26, 31,
BEKTODBI 31 OK4, OKS5, 31, 32 OK2,0K 32 OK2,0K 3,
OK®6, OK 7, 3, OK4, OK3, OK4, OK5, OK6,
OK 8, OK9 OK6, OK 7, OK OK 7, OK 8, OK9
8, OK9
Tema 7. OcHOBBI Tlpaxmuueckoe sanamue Ne40-55 V2,V3,V1,31, Koumponvras V2,V3,V1,31, Ok3amen vV2,¥3,V1,31,32
TPUTOHOMETPHH Camocmosmenvhas pabomaNe32- | 32,V5 paboma No2 32, OKI, OK 2, OK1, OK 2,
43 OKl, OK 2, OK3,0K 4, OK35, OK3,0K 4, OK5,
IIpogepounas paboma Ne6 OK3,0K 4, OK6, OK7, OK OK6, OK7, OK 8,
OK?5, OKe, 8, OK9 OK9
OK7, OK 8,
OK9
Tema 8. @ynkuuu u | Ilpakmuueckoe 3ansamue Ne56-63 Y4 V6, V7 Konmponvnas V4 Vo, V7 IKkzamen V4 V6, V7
rpaduKu Camocmosmenvhas paboma Ned4- | 31,32, OK 2, paboma No2 31,32,V1,0K 2, 31,32, V1, OK 2,
50 OK 3, OK4, OK 3, OK4, OK 3, OK4, OKS3,
IIposepounas paboma Ne7 OK35, OK 6, OK35, OK 6, OK 6, OK7, OKS,
OK7, OKS, OK7, OK8, OK9, OK9,0K.11
OK9, OKI11 OK11
Tema 9. Ipaxmuueckoe sauamue Ne64-15 | V23,V24,¥25,3 | Konmponvuas V23.V24,V25 31, | Dxzamen V1,V23,V21,V24,3
MHOrorpaHHuKU U Camocmosmenvuas paboma Ne51- | 1,32, V18, paboma No2 32, VIS8, 1,32, OKlI, OK 2,
KPYyIJIBIE TeNa 59 Y20,¥21,y22, Y20,¥21,¥22, OK3,0K 4, OK3,
IIposepounasn paboma Ne§ OK2,0K 3, V1, 0Kl OK 2, OK6, OK7, OK 8,
OK4, OK35, OK3,0K 4, OK3, OK?9
OK6, OK 7, OK6, OK7, OK
OK 8, OK9 8, OK9
Tema 10. Hagamna Ipaxmuueckoe sauamue Ne76-85 | V8,V¥9,V10, Konmponvnas V8V9 V1o, Oxzamen V8 V9 Vio,
MATEMATHYECKOTO Camocmosmenvuasn pabomaNe60- | V25,31,32,33 paboma No2 V25,31, VI Y2531, Vi, OK 2,
aHaM3a 63 OKl, OK 2, OK2,0K 3, OK4, OK3,0K 4, OK3,
Iposepounas paboma Ne9 OK3,0K 4, OK5, OK6, OK OK®6, OK7, OK 8,
OK35, OKe6, 7, OK 8, OK9 OK9
OK7, OK 8,
OK9
Tema 11. Unrterpan | IIpakmuueckoe 3anamue Ne86-92 | V11,32,31, Koumponvnas V11,3231, Dxzamen V11,3231,
Camocmosmenvrasn pabomaNe6d- | V25 OK2,0K paboma No2 V25 V23 VI V25 V23 VI
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U €ro NpUMEHEHUE 69 3, OK4, OK3, OK2,0K 3, OK4, OK2,0K 3, OK4,
Ilposepounas paboma Nel( OK6, OK 7, OK}5, OK6, OK OK?5, OK6, OK 7,
OK 8, OK9 7, OK 8, OK9 OK 8, OK9
Tema 12 . Ipaxmuuecxoe 3ausmue Ne93-96 | 34,17 OK1, Konmponvnas 34, V17 OK1, Oxzamen 34, V17, V1,V25
DJIeMEeHTbI TEOPUH Camocmosmenvnas paboma OK2, OK 3, paboma Ne2 OK2, OK 3, OKI, OK2, OK 3,
BEPOATHOCTEHN U Ne70-73 OK4, OK3, OK4, OK35, OKB6, OKH4, OK5, OKG6,
MaTeMaTUUECKOU OKb6, OK 7, OK 7,6 OK 8, OK 7, OK 8,
CTATHCTHKH OK 8, OK9,0K11 OK9,0K11
OK9,0K11
Tema 13. Ipaxmuuecxoe 3ansmue Ne97- VI2) VI3 Vi4, Konmponvnas V1.,Y2,V3,V4 V6 | Dxzamen V1,YV2 V3.V4 V6,V
ypaBHeHI/IH u 110 YI5,3] OKI, pa6oma Ne?2 V7. y& y9, 7. y& yg,
HEPABEHCTBA Camocmosmenvhas pabomaNe74- | OK 2, OK3,0K Vi10,V18, Y20- Vi10,V18, Y20-23,
77 4, OK5, OK®6, 23, V25,31.32, V25,31.32, OK1,
OK7, OK 8, OKlI, OK 2, OK 2, OK3,0K 4,
OK9, OKI11 OK3,0K 4, OK3, OK5, OK6, OK7,
OK6, OK7, OK OK 8, OK9,0K11
8, OK9,0K11
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3. Onenka ocBoeHusi y4eOHOM THCHUIIINHBI:
3.1. ®opmbl M MeTOAbI OLIEHUBAHMS

[IpenmeToM OLEHKM CiIy)KaT yMeHUsT U 3HaHuA, npeaycmorpenHeie PI'OC mno
mucuuuimae  OY]J[.04.«Marematuka», HampaBieHHble Ha (OpPMHpPOBaHHWE OOMUX H
pohecCuOHANBHBIX KOMIIETEHIIUH.

1 YcTHbIii oTBeT.
«OTAUYHOY», €CITU CTYICHT:

IOJTHO  pacKpblUl  COJEpXKaHME  MaTepuasia B 00beMe,  INPEayCMOTPEHHOM
IPOrpaMMOi U yUeOHUKOM, U3JI0KHI MaTeprail rpaMOTHBIM SI3bIKOM B OIpeIeICHHON

JIOTUYECKOW I10CJIE0BATEIbHOCTH, TOYHO HUCII0JIb3YSl MAaTEMaTUUECKY0 TEPMUHOJIOTHIO U
CUMBOJIMKY; IPABUJILHO BBIITOJIHUI PUCYHKH, YEPTEKH, IPaQUKH, COMYyTCTBYIOIINE OTBETY;

1oKa3aj yMEHHE WJTIOCTPUPOBATH TEOPETUYECKHE 10JIOXKEHHUS
KOHKPETHBIMU IIPUMEPaMH, IPUMEHSTh UX B HOBOM CUTYAIlUH MPHU BHIMOIHEHUN MTPAKTHUYECKOTO
3a/laHus;

MPOJEMOHCTPUPOBAI  YCBOGHHE paHEe M3YYEHHBIX COIMYTCTBYIOIIUX BOIPOCOB,
c(OPMHPOBAHHOCTh M YCTOHYMBOCTH HCIIOIB3YyEMbIX IPH OTPAOOTKE YMEHUN U HABBIKOB;

OTBEYaJ CaMOCTOSTENIBHO 0€3 HAaBOIAIINX BOIIPOCOB IpernoaBaTelia. Bo3MoxHbI  ofHa

JIBE HETOYHOCTH TMPU OCBEIICHUH BTOPOCTENEHHBIX BOIIPOCOB WJIM B  BBIKIAAKAX,
KOTOpBIE CTYACHT JIETKO HCIPaBHI [0 3aMEYaHHIO MPENo1aBaTesl.
«Xopomo», eciii CTYACHT:

YIIOBJIETBOPSIET B OCHOBHOM TPEeOOBaHUSIM Ha OILEHKY «5», HO IPU TOM UMEET OJ1H U3

HEJOCTaTKOB: B H3JIO)KEHUU JIOMYIIEHbl HEOOJbIIME NpoOesbl, HE HCKa3UBIINE

MaTEMaTHYECKOE COJIepKAHUE OTBETA;

JIOTIYILIEHbI OJIH JIBa HEJ0YETA IIPH OCBELIEHUH OCHOBHOI'O COJIEPIKaHUs OTBETA,

WCIIPABJICHHBIE 110 3aMEYAHUIO NIPENOIaBaTeNs;

JOMyIIeHbl  ommOKka  wiaum  Oolee  JBYX  HEIOYETOB  IPU  OCBELICHHUH
BTOPOCTENIEHHBIX ~ BONPOCOB ~ MJIM B BBIKJIAJKAaX, JIETKO  MCIPABICHHBIE IO
3aMEUYaHUIo MpernoaBaTes.

«Y10BJICTBOPHUTEJIBHO» CTABUTCS B CIEIYIOIINX CIydasX:

1) HENMOJHO WJIM HEMOCJEJAOBATEIbHO PACKPBITO COJACp)KaHHE Marepuayia, HO
noka3aHo oOIiee MOHMMaHHE BOIpOca M IMPOJEMOHCTPUPOBAHBI YMEHHs, JOCTATOUHBIE
JUIsL JallbHEHIIEro YCBOEHUsS MPOTrpaMMHOI0 Marepualia

2) UMEIUCh 3aTPyJAHCHHs WM JONYyHICHbl OWIMOKM B OMPEICICHUH TOHATHH,
HCIIOJIb30BaHUU MaTeMaTH4eCcKOn TEPMHUHOJIOTHH, yeprexax, BBIKJIa/IKaX,
VICIIPABIIEHHBIE [TOCJIE HECKOJIBKUX HAaBOJAAIMX BOIIPOCOB IPENOIaBaTENs;

3) CTyleHT He CchopaBuiCs C I[PUMEHEHHEM TEOpHUM B HOBOM CHUTyallud Mpu
BBINOJIHEHUH MTPAKTUYECKOTO 33aHNs1, HO BBIIIOJIHUII 33/1aHUS 00513aTETbHOTO YPOBHS

CJIO’)KHOCTH 110 TaHHOM TEME.

«HeynoB1eTBOpHUTEIBHO» CTABUTCS B CIEAYIOIIMX CIIy4asX:

1)He pacKpbITO OCHOBHOE COZIEp)KaHKUE YIeOHOTO MaTepHaa;

2)00HapyKeHO He3HaHHE WM HETIOHMMaHHe YICHUKOM OOJIbIICH MM HanOoJiee BaXKHOM

4yacTU yueOHOro MaTepuana;

3) nonymeHsl ~ OmMMOKM B ONpENeNeHHHM  IOHATHH, TpPU  HUCIOJIH30BAHUH
MaTeMaTHUYeCKON TEpMUHOJIOTUH, B pPUCYHKaX, YepTexax WiIn rpadukax, B BBIKJIa/IKaX,
KOTOpBIE HE HCHPABIEHBl IOCIE HECKOJBKMX HABOJAIIMX BOIPOCOB IIPENoaBaTels.

2. IlucbMeHnHas1 padora.
«OTJAMYHO» CTABUTCS, SCIIH:

1) paGoTa BBIMOJIHEHA MTOJIHOCTHIO;

2) B JIOTHYECKHX pACCY)KICHHSAX © OOOCHOBAaHHH pECIICHWS HET NpoOeIoB H
omunOoK; 3) B PEIICHUH HET MaTeMaTHYeCKMX OINMOOK (BO3MOXHA OJHA HETOYHOCTb,
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OIKCKA, HE SBJISIOIIASACS CIEICTBUEM HE3HAHUS MM HEMOHUMaHHs y4eOHOTO Marepuaia).
«XO0pouI0» CTaBUTCS, €CJIH:

1) paboTa  BBIIOJHEHA  IOJHOCTHIO, HO  OOOCHOBaHMS  INArOB  PCIICHHUS
HEJIOCTaTOYHBI (ecm YMEHUE 00OCHOBBIBATh paccyxIeHHS HE SIBIISLIOCH
CHeHATbHBIM 00BEKTOM IIPOBEPKH);

2)1omyIeHa ojiHa OMOKa WK IBa-TPU HEI0YeTa B BBIKJIAIKAX, PUCYHKAX,
yepTexax Win rpadukax (ecim 3TH BUIBI padOThI HE SBISUIUCH CIIEHUAIBHBIM
00BEKTOM MPOBEPKH).

«Y10BJIETBOPUTEIBHO» CTABUTCS, €CITH:

JOMyIIeHbl Ooyiee ONHOW OmmMOKKM wWinM 0Oojee JBYX-TpEX HEIO0YETOB, HO
y4amuics BJIaJICeT B yepTeKax WIH rpadukax, BBIKJIA/IKAX,
00s13aTeIbHBIMA YMEHUSIMH T10 IIPOBEPSIEMOI TeMe.

«Hey/10BJ1IeTBOPUTEILHO» CTABUTCS, CCIIH:

JIOIYIICHBI CYIIIECTBCHHBIC OIMOKH, MOKA3aBIINE, YTO CTYJICHT HE BIIAJICCT
00s13aTeIbHBIMUA YMEHUSIMH T10 JAHHOM TeMe B MOJHOU Mepe.

3. DK3aMeH.
OueHka ITpoLIeHT BBIMOTHEHHBIX 33 JaHUi
«5» 100 % - 91%
«4» 90% - 70%
«3» 69% - 50%
«2» menee 50 %

3.2. TumoBble 3agaHusA s OLEHKH OcBOeHMsi Yy4yeOHoH mucnumiaunabl OY/1.04
«MaremaTuka»

Tema 2 «IloHsITHE O YHCJIE)»

IIpoBepounas padora 1
Bapuanrt -1

1.BeruncianTts:
5 2 5
2= -=*2—
8 3 ‘14

(3= -4,375): 192
12 9

. C
2. HaiiTn 3HaueHne BeIpaxkeHuss —— ,ecima=1,5;¢=-3,5
a+c

7 o o
3. [IpencraButh 1poOH 77 B BUJIE NIECATHIHOH NEPHOIMIECKOH Ipodu

4. TlpencraBuTh YuCIa B CTAaHJAAPTHOM BUJIE:
a) 0,0000712; 6) 675000000
5. Halimute oTHOCUTENBHYIO TTOTPENTHOCTH ( B MPOIICHTAX):

Huamerp Jlyusi (B kM) d = 3476 ; 1

6. Jlausl uncna z;=3 —1; z,= 2 +3i.
Haiitn cymmy, paznocts. [IponsBenenre u 4aCTHOE 3aIaHHBIX YKCEIL.
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Bapuanr — 2
1.Berunciants:

1 7
3§*10+0,75- 20

3_11 51
4 17 56

1
. a—c¢
2. Haiitu 3HaueHNE BBIpAXKEHUS T oo coma= 1,6;c=-4,5

5 . .
3. [IpencraButh 1podH 55 B BUJIE JICCATHYHOM MEPHOMYECKOM npodu

4. [IpeacTaBuTh YUCIIA B CTAHJAAPTHOM BH/IE:
a) 0,0000259; 6) 389000000
5. Haiinute OTHOCUTENBbHYIO MOTPEITHOCTH (B MPOIEHTAaX ):

Pannyc 3emnu (B kM) R = 6380 ; 1

6. lauel uncna z;=2 — 3i ; z,= -4 +i.
Haiiti cymMmMy, pasHOCTb, IPOM3BEICHUE U YaCTHOE 3aIaHHBIX YHCET.

CamocToAaTenbHaA pabora N2l

1. HafifuTe BCe HATYPAIbHEIE YUCAA X U ¥ TAKHE, YTOOBL:
a)7X+12y=50
6)5X-y=17
2. HafiiuTe BCe HATYpAJbHEIE YHC/IA I, IPH KOTOPEIX BEIPAXKEeHHA
5n +4 5n+4
a) 6)
n n+3
ABMAKTCA HATYPAJBHBIMH.

3. 3anumHTe 06bIKHOBEHHYIO Ap0o0b B BHJe BeckoHe1HOH NepHogHYecKoH Jpobu:

2 a3
a]3 0]7

4. Mex 1y pallHOHANBHEIMH YHCJIaMH a U b ToMecTHTe 5 pallHOHANIBHEIX:

aja=11 b=12

p 11 10

G6)a=— ==

12 12

5. Kakoe H3 JaHHEIX YHCe/ ABNAETCA HPPaUHOHATLHEIM:

a) 2,(2345) 6)V0,(4) B)V196 r)V19,6
6. Ha uucnopoit npaMoii oTMedeHsl ToUkH A (-2) u B (17). HaliguTe KOOpAUHATHI TOUKH M,
Jenduied oTpe3oK AB B cooTHomeHHH AM: MB=2

CamocToAaTeLHasA pabora Ne2

1.06paTuTe CMeMAHHYH NEPHOIHYECKYH AP06EL B 00BIKHOBEHHYO:
a)0,5(3) ©)0,3(45) ©B)0,(27)
2. BEIMHC/IHTe 3HAYeHUA BEIPAKEHHH:

LI (2 17)=
517733741
6)(75-37):47=
022 127y (25-4-)=
B) (423, -1235) - 25-450)=
3533
r)(x: 22) .-/, HaHAuTex
3. VopocTuTe BEIpaKeHHe

3 2 9 423 3._
2 {3)(' )-4( 2X+4]_

20 18/""3
0.04

2 ( 25— — 931):25
4. Ha#iTH 4Hca0, ecin 36;% KOTOPOTO COCTaBAAeT—— —— —
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CamocTOoATe/IBHAA paGora Ne3

1. BEINOMHHTE JeACTEHA:

2 1
~.1.8-1-:0.07
4 5

a)

l:O.49-2i
3 8

) (17s -§+ 1,75:1 )12
40

i
—0,325}:;-0,4
1 2

5'[ 2 10 5° 2 '3

3
B) 16
2. PeullTe ypaBHEeHHe
4 2
a) [D,?X—;} - l;=6.4-5
0) 0,3%x- 8,632 = 3,644

CamocToATe/1bHAaA pabora Ne4
1. BEINOMHUTe OeACTEBHA:

1 2 1 1 1 4
a][25:3;]:[7;:?;]-5—-—

4 21
51 (7 14 35 31 3 _2 2
0 -1l 3-+3-—)o-T
) 23 s }3 3
2. PelmunTe ypaBHeHHe:

8 7
a) [4.2—3};}:;:;

=55

5

) 3
0) (2:x-77) 53

Tema 3 «KopHu, crenenu u jorapupmMbn)

IIpoBepounasi padora Ne 2. «KopHu u creneHm»
Bapuanrt -1
1. HpellCTaBI/ITI) CTCIICHBb C pallMOHAJIBLHBIM IMOKA3aTCJIEM B BUAC KOPHA IT-CTCIICHU !

2 31 31 3 3 51
a)53; 6) 372; B)4"4; 1) 68 ; m)C*; €)p°2; %)0,2%°
2. [IpencraBuTh B BUJE CTEIICHU C PAIMOHATHLHBIM ITOKA3aTEIICM:
713 2
a)V1,3;0) o B)4 e 1)3V4,3; ;[)5\/34; e)n\/ c?
3. BBIUHUCIUTB:

-1 1 1 -1
a)3/0,027 * 3/0,09; 6)3/37 * 45 * /35 x 4; B)3/125 * 0,027; r)(i)7 *252 - 81z * 1257

Bapuanr - 2

1. Hpe}ICTaBI/ITL CTCIICHBb C pallMOHAJIbLHBIM ITOKA3aTCJIEM B BUAC KOPHA II-CTCIICHU !
1

3 3 1 2 2
= 32, \a> EN z
a)74; 6) 573; B)87; r) ;4% n)pz; e)y’3; %)8,5%6
2. IIpeacTaBuTh B BUJIE CTENEHH C PALIMOHAIBHBIM MTOKA3aTEIEM:

D25:0). |2 0’ DVET: VA 0Va

3. Boruncnurs:
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7 -1 -1
a): 2 ONV3Z 3 * VB 27 V2T 72 * V7% 12165 *(2) - 57% ()7

CamocrositesibHast padbora NeS

CTeneHE C LebIM [I0OKAa3aTe e,
BrIMONMHHTE JeHCTBHA:

1 g
2) (17)1-22)3+ 32+ (J)1-7°

1} -3 . -2+ 0
5 (5) +£9 37 °
= -1
70
. 2724371
BJ(EE ~2.4(-4)"1.540,52

3a2 2b 2
= 2z (— )2
)5, - Ga
2
A)exy?-Txoyt
24y
xZT4+xy+y?

) (xt +yY):

CamocrositesibHas padora Ne6

CTeneHb C Me/bIM M0KA3aTeaeM.
BEINO/NIHHTE OefCTBHA:
23271457354
3) Jo-3:10-2-(029)°

4 3
6) - a’b3c2: 1; a3 b2c?

4
xz—ny+y2
F} [x_z '3"_2] : xzyz
a~l-g™1t 71i4g1
- (4ae)?
B Coo o) - (4am)
43 2% 557
e) :

8a~15% 16c74

1_

CamocrosiTesibHas padora Ne7

[IpeobpazoraHie pagHKaIa.
1. BrImoHHUTE AeHCTEHA:
a) (1-v/2) (3+V2)=
6) (Vx +vVB)2= )
B) (W7 +V12) (W12+/7)=
2. CpaEHHTE 3HAYEHHA BLIPaHeHHA:

1. 2
35 m/42 V76 ?.f’45
1 1
[ e -
03V3 m u,rwrzz
3. CoxkpaTHTE Jpoikb:
ax—3vy
a——
oy—16x
252493

Sya+TVE
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CamocrosiTesibHast padora Ne8

1. BEINOMHHTE JeHCTEHA:

a) (2v3 +1) (1-2v3)

6) (5v6-6172)2

B) (7v2-V98 +10) 2
2. PasnmostiTh HAa MHOMMTEH

az- 3= 16c2-T= va-a=
3. CokpaTtuTth apobu:

f.
THT
ay——
WA
=
ct—C
6) —
c—y'2
W 1E—7
2—/12
— r
WE+Y 2

21,-?— :l{i,-'-:lc

CamocrositesibHas padora Ne9

ETEDEHE:CPEHHUHEHBHHHIHOKa3aT&HEM.

1.HpEﬂCTaBHTBIEBHﬂEKDpHHIﬁ!qﬂﬂﬂa

—d
a) 412 B)H s B)4L3
2. HaiiTH sHa4eHHe SHCI0BOTO ERIPaHeHHA:
3 2

243  6) (e

1

5 - R
= [27%)25
3}643 F} 1
o1la
3. YIpoCTHTE BEIpaReHHA:
E
A—B Xz —4
a) T 1 6)
—— x—15

at=
B)z— 1 =
az— a3ps 53

4, HafiTi sHa4eHHe BRIpAOKeHHA:

o .

a2 7=+ [;]-IJ.?E -2505=
-81__3 1 = 1 =
E] 6+{E] 2 -(32] El

CamocrosiTeibHas padora Nel(

1Hp eICTABHTE B BHOe KOPHA H3 YHOTA BREIDALHeHHE,

&
a)162 6)7s E)8LE:

2. HaiiT 2Ha49eHHe YHCI0BOT0 BEIPOKEHHA:
—d

-1 2
a)0,001:-(-2)2-642-8:2 + (W)
3. ¥OpocTHTE BREIpa#eHHA:

fE+1 1
I f : 2 _.
oy HbHAYHE Xy
a+E
ﬁ] 2 11 2

az—azrs3+o2
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IIpoBepounas padora Ne 3 « Jlorapudm. [IpeodOpazoBanue BoIpakeHuin»
Bapmuanr - 1

1. Beruucinurs:

a) log, 8 + log, 2; 6) log1 28 - log1 7; B) (logg 2 + log, 3 + 210824) logs7,

r) (loge 2 + loge 3 + 210gz Hlogs 7

2. HaliTi X mo JaHHOMY €ro HorapH(bMy:

a)log; x =log; 14 — log; 98; 0)log , X = logg, 93 + logy, 4 — logy, 31,
B)logs x = logs c — 2logs B + logs a.

3. U3BecTHO, uTO logs 3 = m, logs 2 = n. Beipaszuts uepes mu nlogs 72
4. TponorapupMUpoOBAaTh 110 OCHOBAHMIO 5 BhIpaxkeHue 125a% : B*

Bapuanr — 2

1. Beruucnuts:

a) log,, 4 + log,, 36;6) log, 7 - logz B) (2logg 3 - logg 45) : (logg 5 + logg 125);
r) (log, 20 — log, 5 + 7'°878)189,

2. Haiitu X mo gaHHoMYy ero jorapupmy:

a)log, x = log, 56 — log, 8; 6)logs x = logs 8 — logs 2 + logs 24—5,

B)log, x = 2log, a — log, B + log, c.

3. U3BecTHO, uTO logs 3 = m, logs 2 = n. Beipaszuts uepes mu nlogs 36

4. TponorapupMUpoOBaTh 110 OCHOBAHMIO 2 BhIpaxkeHue 16a? : B3

CamocrosTennnas padora Nell
JlorapudMeL, JefcTEHA HAO JorapHgMaMH.

1. BrigscaHTe:
1 1
logs125 logz__ lﬂgia ll:lgi o1

2. BeraucaHTe:

1ok0 21225 g2dog5 5 2log; 25+ 3log, 64

3. [IponorapHdMupyHTE N0 OCHOBAHHID 2.
Lo
y=8a® y=2aV y=16a? V83
4, Beraucnurelg 4, lg 6, ecnnlg 2= 0,301 1g 3= 0,477

CamocrosiTesibHast pabora Nel2

1.BemaucamnTe:
logis logsBl logzr logs64
2. Haiiairre 3HAYEHHE BBIPHJKEHHH

3]1034 +Laga +lc-g3——

3. Hpu.uurapm}mnp}rnl‘e Bmpa;E{EHHe no ocHoeaHu:o 10.
'\'32. E

3 a3
y=v3ia Ezm a2

4, HafiguTe 3Ha4YeHHe BEIPAKeHHA:
log.y/ae . ecnn log, B =29

5. CpaenuTe gncaa: 2log: é u 3logs 35

2
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Tema 4 «IIpsiMble U IVIOCKOCTH B IPOCTPAHCTBE»

IIpoBepounas padora Ne 4 «Ilapajie IbHOCTh NPAMBIX M IJIOCKOCTEI»

Bapuanr -1

1. [Ipsimbie a u b nexaT B HapajuIeNbHBIX IUIOCKOCTSX o ¥ . MOTYT JI 3TH IpsiMbIe ObITh
napajuieJIbHBIMU; CKpenuBatomumucs? Caenaiite pucyHOK JAJsl Ka)XJ10ro BO3MOKHOTO Cllydasl.
2. Yepes Touky O, exaniyo Mexay napauieIbHbIMU IJIOCKOCTSMU o U 3, IpOBeIeHBI TIpsMBbIe |
u m. [Ipsimast | mepecekaet miockocTu o U B B Toukax A; u A, COOTBETCTBEHHO, psiMasi M — B B
tToukax B; u B,. Haliqure nnmny orpeska A, B,, ecmu A; B; =12 ¢cm, B;O: 0B, =3:4

3. Han napammenenunen ABCDA, B; C; D, . ITocTpoiiTe ceueHune napajuiesienuIe1a MmiocKOCThIO,
npoxoasuiei yepe3 Touku M, N u K, sBisromuecs cepeaunamu pedep AB, BC u DD;.

Bapuanr — 2

1. [Ipsimbie a u b neKaT B IEpeCceKarOIUXCs INIOCKOCTSX o U 3. MOTYT JIM 3TH IPSIMbIC OBITH

napajuleJIbHBIMU; CKpenuBatrommumucs? Crenaite pucyHOK IS KaX10r0 BO3MOXKHOT'O CIIydasl.

2. Yepes Touxy O, He JIexkal[yro MEXy NapaIeIbHBIMU TUTIOCKOCTSIMHE 0L M [, TPOBEICHBI

npsmeie | 1 m. [Ipsmas | nepecekaer IOCKOCTH o ¥ 3 B Toukax A; U A, COOTBETCTBEHHO,

npsiMmasi M — B B Toukax By u B,. Haiinure mymuny orpeska A; By, eciu A, B, =15 oM,
0B;:0B,=3:5

3. Han terpasap DABC. Iloctpoiite ceueHue TeTpas/jpa mI0CKOCThIO, IPOXOASIIEH yepe3 TOUKU

M u N, seastomuecs cepequnamu pedep DC u BC, u Touky K, takyto, uto K € DA, AK : KD =

1:3.

CamocrosiTesbHas padora Ne 13
1) Ilpsimble a 1 b exkat B OTHOM IJIOCKOCTH
MoryT 51 nipsiMble a U b
a) mepeceKaThCs
0) OBITH MapaJIETbHBIMU
B) CKpEIUBAThCS
2) [Ipstmble m U n epeceKarTcs
Kak pacronosxeHa mpsiMasi m OTHOCUTENbHO NpsiMO d, eciu
a)dlin
6) npsiMble d 1 n epeceKaroTCs
3) [Ipsimble a u b mapayenbHbI
Touku A u B npunajuiexar npsamoii a
Touku C u D npunaexar npsmoii b
Jlexxar mu npsimble AC 1 BD B oziHO# mmockoctn?

CamocrosiTesbHas padora Ne 14
1. ITpssmast EF, He nexamas B mmockoctu npsiMoyroidbHruka ABCD napamnensHa cropone BC.
Hoxazats, uto EF u AD napanienbHsbl.
2. Touka M nexur BHe ockoctd ABC. Touku K, P, E, F - cepeaunst otpeskoB MA, AB, MC,
BC. Kaxk pacnionoxens! npsmsie KP u EF?

CamocrosiTesbHas padora Ne 15
1. Yepes touky B orpeska AB mposenena miockocts o. Otpe3ok AB pasnpenen toukoit C B
otHomieHUH 3:4 (cumrasg or A k B). Otpezoxk CD, paBHbIi 12 cMm, mpoBeneH mnapaienbHO
mockoct o. Yepes Touku D nposenena npsimas AD , mepecekaroiiasi miocKoCcTh o B Touke E.
Ornpenenuts paccTosiHue Mexay Toukamu B u E.
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2. Ecnu uepes ABe napajuienbHble IPSIMbIE IPOXOJAT NEPECEKAIOIINECS IIOCKOCTH, TO JIMHUS UX
IepeceueHusl NapayielibHa KaKAOH M3 JABYX IMPSAMBIX WIM COBIAJaeT € OAHOM W3 HHUX.
Jokaxwure.

CamocrosiTesbHas padora Ne 16
1. Ilpsimbie a U b - ckpenMBarOMUecs MpsMble, TNIOCKOCTh 0 MapajulebHa IPSAMON a. YKaXuTe
BO3MOXHBIE CIIy4al B3aHMHOTO PACHOJIOKEHUS IPAMOM b U MIOCKOCTH a.
2. Yepes cepenunbl K u M cropon tpeyronsHuka ABC (K nexur Ha AB, M - Ha BC) mposeniena
iockocTh. Kakoe nosioxeHne 3aHMMaeT NPOBEJEHHAs INIOCKOCTh OTHOCUTEIBHO CTOPOHBI AC

CamocrosiTesbHas padora Ne 17
1. BepHo 1M yTBEpKJEHUE, UTO IJIOCKOCTH TMapallieibHBI, €ClId MpsiMasi, Jexallas B OJHOMI
IIJIOCKOCTH, MapajuiesIbHa JPYTOU IIIOCKOCTU?
2. Ilnockocth, mpoBeAeHHas depe3 cepeaunsl pedep AD, DC u A1D; kyda ABCDA;1B:C1D;
napajuienpHa auaronaabHoMy ceueHuto AA;C1C. Jlokaxure.

CamocrosaTenbHan pabora Ne 18
Tema: "[lapasyieIbHOCTb MJIOCKOCTEMN"
1. /IBe MJIOCKOCTH U 3 napaJ/ijieJibHbl MexAy co60oi. U3 Touku M1 He siexalleil HA B 0JHON U3
3TUX IIJIOCKOCTEH, HU MeX /1y IJIOCKOCTSIMH, IPOBeZIeHbl JiBe MpsIMble, IepeceKaroliie 3TH
IIJIOCKOCTH COOTBETCTBEHHO B ToUKax A1 U1 Az, B1u B2. U3BecTHO, 4TO MA = 4cM, B1B2=9cM,
A1A2=MB1
Hanaute MA2 1 MB2
2. InaroHanp 1 CTOpOHA Tpaleluy napaienabHbl IJIOCKOCTH . Kak pacmnosaokeHbl MIOCKOCTh o U
TUIOCKOCTh, B KOTOPO# JIGKHUT TPAIESIHS.

CamocrosiTesbHas pabora Ne 19
Tema: "Ilepnenaukynsap 1 HaKJIOHHbIE"
1. duaronans BD pomba ABCD mnepnenaukynspHa k 1uiockoctd o. Kak pacmnonoxena mo
OTHOILIEHHIO K 3TOU TUNIOCKOCTH JIpyrasi ero JuaroHaib.
2. Touka O - neHTp KBajapaTa co cTopoHOU a. OA - OTpe30K, MepHIEeHAUKYISPHBIN K IMIIOCKOCTU
KBaJpaTa U paBHbIi b. HaiinuTte paccTosiHue OT TOUKHM A /10 BEpIIMH KBajpaTa.

CamocrosiTeibHast padora Ne 20
Tema: "IlepnenauKynsp U HaKJIOHHbIE"
1. 3 naHHOM TOYKM K IUIOCKOCTH IPOBEJEHBI JIBE HAKJIOHHBIE, PA3HOCTh JJIUH KOTOPBIX O CM.
WX npoekiuu Ha 3Ty III0CKOCTh COOTBETCTBEHHO paBHbI 27 cM U 15 cM. Haiinure paccrosiHue ot
JAHHOW TOYKH JI0 IUIOCKOCTH.
2. U3 Touku O mnepeceuenuss auaronaneii pomba ABCD BoccTaBlieH K €ro IJIOCKOCTU
nepneHaukysip OM. Jlokaxkute, 4To Touka M 0IMHAKOBO yJalieHa OT BCeX CTOPOH pomoa.

Tema 5. KomOunaTropuka
IIpoBepounasi padora Ne 5 «D1eMeHTbI KOMOUHATOPUKM

Bapuanr -1

1. YyeHuk noMHHT, 4TO B hopMysie a30THON KuCIOTHI nmoapsa uayT Oykssl H, N, O u uto ectb
OJVH HWKHHUI MHIEKC — TO JIU ABOMKA, TO JIU TPOMKA.

a) Hapucyiite nepeBo BO3MOXKHBIX BapUAaHTOB, U3 KOTOPBIX YUEHUKY MPHUIETCS BEIOUPATh OTBET.
6) CKOJIbKO Cpeu HUX TeX, B KOTOPBIX UHJIEKC CTOUT HE HAa BTOPOM MecTe?

B) Kak u3mMeHHTCS 1epeBO BAPHAHTOB, €CIIM YUYECHUK IIOMHHT, YTO Ha MIEPBOM MECTE TOYHO CTOUT
H, a mopsiIoK OCTalbHBIX OYKB 3a0bLT?

r) Kak n3menurcs aepeBo BapuaHTOB, €ClId OyKBBI MOTYT HJITH B JIIOOOM mOpsiike?
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61+7! | _. 16:6!+7!

41+5!"’ ) 71+8!

3. Berpetriuch HECKOIIBKO YETIOBEK M CTAHU 370POBATHCS APYT ¢ APpyrom. Pykomoskatuit 6bu10
oT 60 10 70. CKOJIBKO 4€TOBEK BCTPETUIIOCH, €CIIU U3BECTHO, UTO:

a) Kbl 3JI0POBAJICS C KAXKIbIM;

0) TOJILKO OJIMH YEJIOBEK HE 3/10POBAJICS HU C KEM;

B) TOJIBKO JIBOE HE TI03/I0POBAIMCH MEXY COOOM;

T') YETBEPO MO3/I0POBATHUCH TOJIBKO MEXAYy COOON U OCTalbHbIE MO3/10POBATHUCH TOJIBKO MEXKIY
co0o0ii.

4. BeIuuciauTh: a) C217; 0) C227 - C226

5. Pemuth ypaBHeHwue: C“'X = A3x

Bapmuawur - 2

1. U3 natu ognoknaccuun A, b, B, I', tonsko B u /[ apyxat co Bcemu, b npyxur, kpome B u /1,
TOJIbKO ¢ I, OCTaJbHBIC HE IpYXKaT MKy co0oil. /{1t mpoBeneHrs cOpeBHOBAaHUS HA/IO U3 3TUX
OJTHOKJIACCHHMII BEIOpATh KAaITUTaHa U €ro 3aMECTHUTEIs, KOTOPBIS APYKAT MEKYy COOOM.

a) Hapucyiite nepeBo BO3MOXKHBIX BapHAHTOB BHIOOPA.

0) B ckonbpKuX BapraHTax KalmuTaHoOM Oyznet A?

B) B ckosbkux BapuaHTax BeIOOpa OyAeT mpucyTcTBOBaTh B?

r) B ckonpkux BapuanTtax Beioopa I” Oyaer 3amecTurenem?

2. (612
2. BeIYnCIInTE: a) i—: + z_? 6) %

3. Kaxayro u3 n To4eK, SIBJISIFOIIUXCS BEPLIIMHAMU BBIITYKJIOTO N — YTOJIbHUKA, COEIUHUIH
OTpe3KaMH € KaKIOU APYroil BEpIIHHOM.

a) CKOJIbKO MPOBEIH OTPE3KOB?

6) CKOJIbKO IIPOBEIIH TUaroHasei?

B) CKOJIBKO €CTh JBY3BEHHBIX JIOMaHbIX, COEIMHSAIOLIUX BEPIIMHY A ¢ BepinHoi B?

) CKOJBKO €CTh TPEX3BEHHBIX JTOMaHbIX, COSAMHSIOUINX BEPIIMHY A ¢ BepIInHOM B?

4. BeruuciauTs: a) C48; 0) C511 + C511

5. Pemuth ypaBHeHue: C3X = AzX

2. BeruucnuTs: a)

CamocrosiTesabHast padora Ne 21
1. CxonbKO JIBY3HAYHBIX YMCENT MOXHO COCTaBUThH W3 1udp 1,3,5,8,9 Tak, yToOBI B KaKI0M
qucie He OblI0 OJIMHAKOBBIX IIU(P?
2. U3 6 oTKpHITHIX HaJ0 BbIOpaTh 3. CKOIBKUMU CIOCOOaMU 3TO MOKHO CIENaTh?

CamocrositesibHas paGora Ne 22
1. CKONbKUMH CTTIOCOOAMH MOKHO Pa3MECTHUTD 5 UEIOBEK BOKPYT KPYTJIOTro cToja?
2. CKOJIBKUMU CITOCO0aMH MOKHO COCTaBUTH (hrar, COCTOSIIIUM U3 TPEX TOPU3OHTATHHBIX MOJIOC
Pa3IMYHBIX [IBETOB, €CJIM MOKHO MCIIOJIb30BaTh MaTEpHall CEMU Pa3IMYHBIX [[BETOB?
3. Pemnth ypaBHEHME:!
30x = A,
CamocrositesibHas padora Ne 23
1. CkonbKUMH CITIOCOOAMH MOKHO PACCTaBUTh Ha MOJKE 6 KHUT?
2. CKOJTBKAMH CTIOCOOaMU MOKHO BBIOPATh TITACHYIO M3 CJIOBa KypHaI?

CamocrositesibHas padora Ne 24
1. CKOJIbKMMH CIIOCOOAMM MOXKHO COCTaBUTb CIIMCOK U3 6 4e/J0BEK?
2. CKOJIBKMMHU cIlocobaMu cobpaHue, cocTosuie u3 18 4desoBek, MOXKeT U3 CBOEro CocTaBa
BBIOpATH NpejiceiaTesisi COOpaHUs U CeKpeTaps?
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Tema 6. KoopanHaThl 1 BEeKTOPbI
IIpoBepounasi padGora «MeToa KOOPAMHAT B IPOCTPAHCTBE»

Bapmuant -1

1. HalimuTe KOOpIMHATHI BEKTOPA ﬁ, eciu . A(6; -2; 5), B(4; -4, 6).

2. JIaHbI BEKTOPHI : 5{4; 2; =3}, ¢{2;5; —4}. Haiinure |4B - 5|

3. BBIMHCIATD CKAISPHOE IPOM3BEICHHE BEKTOPOB 7 U 7i, ecu 71t = & + 4b - 28 7 =3 @ - b;
3l =4; |b|=5;@&[8) =60°¢~3;¢xb;

4. Bepuunsl Tpeyronbarka ABC umerot koopaunatel A(-2; 0; 1), B( -1; 2; 3); C(8; -4; 9).

HaiinuTe koopaArHATBI BEKTOpA W, ecu BM — meaunana tpeyronbauka ABC.

5. Hansi Touku A(-1; 5; 3), B(7; -1; 3), C(3; -2; 6). loka3aTs, uto TpeyroibHuk ABC —

MPSIMOYTOJIbHBIH.

Bapuaut — 2

1. HaiiguTe KOOpauHATHI BEKTOPA AB, eciu’ A(8; 5;-4), B(4; 6; -8).

2. JlaHbI BEKTOPBI: 5{4; —3; 4}, ¢{3;5; —2}. Haiinute | b— 35|.

3. BBIMHCIATD CKAJISPHOE IPOU3BEIEHIE BEKTOPOB 71 U 7i, ecu i = 33 - b + 28, A = @ - 4 b;
3l =5; |b|=2;@ [8)=60°¢~3;¢b;

4. Bepumnsl Tpeyronbiuka ABC umerot koopaunatel A(-1; 2; 3), B( 1; 0; 4); C(3; -2; 1).

Haiinure koopauHaThl BEKTOpa m, eciu AM — menuana tpeyronbHuka ABC.
5. Hanwt Touku A(-1; 5; 3), B(-1; 3; 9), C(3; -2; 6). Hokazatb, uto TpeyroibHuk ABC —
MPSIMOYTOJIbHBIH.

CamocTosiTeibHasi padora Ne25
Bapuant — 1
1. ABCJIAB;C; [, - mapamnenenunen. M300pa3zurte Ha pucyHKe BEKTOPHI, PaBHbIE:
a) B;C +AB + BB, + B;A;; 6)/IC - BB

2. B tetpasape I[ABC touka N — cepeHa pe6pa AB, TOKA P — cepenuna otpeska JIN.
BsIpasure BekTop CP 4yepe3 BEKTOPBI CA=3CB= b CZ[

3. Han napamnenenunen ABCJIA;B;C;/l;. Touka M nexur Ha AB, mpueM AM:MB=5:2,a
Ke AZl;, npuuem AK: K/I; =3 : 5. Paznoxxure BeKTOp MK 1o BEKTOpaM BA BB1 u BC.

Bapuanrt — 2
1. ABCJIA,B; C; [l - mapamnenenunen. M300pa3zure Ha pucyHKe BEKTOPBI, paBHbIE:

a)ﬁ +B—1)C1+ ﬂﬂf"ﬁ;@B_ﬂ{ -B.Cy

2. B retpasape I[ABC Touka T — cepeHa pe6pa AC, touka K — cepenuna orpeska JIT.
BeIpasure BekTop BK 4epe3 BEKTOPBI BA=3 BC=4¢ BZ[ d.

3. Nan mapaymenenumnen ABCIIA; B, C; ;. Touka N sexut Ha C1A,; mpudem C;N : NA; =2 : 5,
a Me C;C, npuuem C;M : MC =3 : 1. Paznoxute Bektop M N 1o BekTopam CB, ECl u E[)

CamocrosiTesibHasi padora Ne27
1 BapuanT
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1. HaiiTH mepHMeTp TPEYTOMBHHEA C KOOpAWHATAMH BepmmH A ( 3 ; -2 : 1) B(-2; 1; 3)
Cl(L3:-2)

2. IaHE KOOPAMHATEL cepefHH cTopoH TpeyroabHHEA MNP, ecnn M (-1 4; 2).

N({1:3:4) P(2:7:-1). HaifTi KoOpAHHATEI EEpPIIHH 3TOr0 TPEYTOJNEHHKA.
2 BapuaHT

1. Manm 2 pepmnza napanienorpamma ABCD A(4:-3:1)B(-3:2:5)

M TOYKA NepeceveHus ero guaroHaneit Q[ 1;0;-2). HafiTu gpyrie BepliHHEL
NapaLIeIorpaMMa.

2. HaiiTi KoOpAHHATE TOYEK CHMMeTpHYHEIe TOSKaM A (7:-3:1)B(2 :4:-5)
OTHOCHTENBHO :

a) IIOCKOCTH Xy
0) IIOCKOCTH XZ
B) OCH X

rjocHy
CamocrositesibHas padora Ne 28

1. CocTaBkTe ypaBHeHHe NpAMOH, Npoxoaameii depes Touky M (2: 1: 3 ) u napannenstoi
pekTopyA=(4:-5:-6)

2. BEIMHCAKHTE OCTPLIHA YTOA MeX Iy ABYMA OPAMEIMH:

¥—3 y—1 =+4 ¥+1 py+32 =z-2

= = H =
2 1 F- 12 3 4
CamocrosiTesibHast padora Ne 29

1. Jan TeTpazap ABCD. lokasaiTe, q'mﬁ +R :ﬁ +_t::.

2. BEMHCIHTE ANHHY BEKTOpPA 33+ 2B, ecom A= (2:0:0) E= (1:1;:-1).

CamocrosiTeibHas padota Ne30
1. HaifTu cKanApHOoe NpoM3BeAeHHe BeKTopoE A=(4:-3:1) B =(5:-2:-3).

2. lanm Bemnpmﬁz (4:-3:1) E= (5:-2:-3) HaiiTu yros Mes(Iy HHME.
CamocrosiTeibHas padora Ne31
1. Mokazate, uToToukM A (2:4;4)B(1:1:;-3) C(-2:0:5)D(-1:3:4)

ABJIAKOTCH BEPIIHHAMH NAPALIeJorpaMMa H EBIMHCTHTE BENTHYHHY VTJa Mex Oy ero
JHArOHATAMH.

2. BEI9HC/IHTE, MePIEHIHKYIAPHE JTH IVIOCKOCTH
2x-5y+z+4=0
3x+2y+dz-1=0
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Tema 7. OCHOBBI TPUTOHOMETPUM
IIpoBepounas paGora Ne 6 «IIpeoGpa3oBaHusi TPUTOHOMETPUYECKUX BhIPAKeHHI»

Bapmuant -1

1. 3ameHuTE TPUTOHOMETPUUYECKON (DYHKIIMEH yria o:

a) sin(n/2—a); 6) cos(2n—a); B) ctg(m+a).

2. N3BectHO, uto /2 < a0 < . Haligure sina, tgo u ctga, ecau cosa = -0,6.

3. 3nas, urto sina = 0,8, cosP = 0,6, a u B — yrusl | 4eTBepTH, HAWIUTE 3HAYCHUS
BBIpaKeHHH: a) sin(o+f); 6) cos(a-P); B) sin2a.

4. HaiiguTe 3HaU€HUE BBIPAXKCHUS:

c0s68° - c0s22°

sin68” -sin22"

5. Yupocture BeIpaKeHue:

sin2a

sina

Bapuanr — 2

1. 3amenuTe TpUroHOMETpUUYECKON (DYHKIIMEH yriia o:

a) cos(3m/2+a); 0) sin(2n+a); B) tg(n/2—a).

2. U3BectHO, uTo ©/2 < o < m. Haligure cosa, tga u ctga, ecnu sino = 1/3.

3. 3nag, urto sina = 8/17, cosf =4/5, a u f — yrusl | yerBepTH, HaIUTE 3HAUECHUS
BEIpakeHHH: a) sin(a - B); 6) cos(a+f); B) cos2a.

4. Haiiiute 3Ha4Y€HUE BbIPaKEHUS:

sin130° + sin110°

c0s130" + cos110°
in2
5. YropocTuTe BbIpasKeHUeE: ===
2cosa
CamocrosiTesibHas padora Ne32
15 m - .
1. lano: cos ot - ﬂ«:a{z— Hafigute: tga.sina ctg o
17 157 . ,
2. Nano: ctg =2 -om<a<-—— Hafith: tg . sin @, cos ot

46 126
3. OnpegenuTh 2HAK YMCHa: tg o —mig o (- —n )

1
4, Nano: sina-cosa=- 2m<o<3m  HafiTh: sing + cosa

5. HaiiTH 3Ha4YeHHe BLIPAKEHHA:
sin? 119 + 5in2790

CamocrositesibHas padora Ne33

1. HafiguTe 3HaYeHHe BEIPAHEHUA:
sin’8 +sin® 82°
a) =

cos?® 51° + cos® 30°

1
2. CpaeupTe yncna: cosl4? cos74 u 2

3. Jano: 2 sine - 2 sine=1 Hafgmre: sin o cos
4. OnpenenuTe 3HAYEHHE BEIPAHEHNA *
zin £35+ cos 2350
tg25%4ctgis
5. HaliguTe 3Ha4eHHe BRIDAKeHHA:
sin®?4 +cos? 24" sinf24+ cos 240

sin 24° + cos 24° tg24%+ctg2s
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CamocrosiTesibHass pabora Ne 34

1. HafigyTe 3Ha9eHNA BRIPAKeHHI:
2cos13’ cos 43" —cos 56
2sin 58" cos13® —sm 71°

cos 3o 21T )

gin Eu—?]

6)

T T T
B) ctg ([+ 15a) +tg(5-27a) mpma=_

3T i

1 gl-r n T
r] sin—cos—+cos —sin —
) 4 4 4 4
tg D 4ol

T T

1+ E:LE- t 1E

CamocrositesibHas padora Ne35

1. ¥opocTHTe BHIpaEeHHe:
2ecos 10cos 70—cos 80

2 sin 40cos 10— sin 50

2. BEMHCIHTE 3HAYeHHA BRIPAXEHHA OPH o %
ctg[f-zlu}+tg[--:i- 15a)

3. ¥npocTHTe BHIpaseHHe:
sin ( 2a+20 ]

17T
cos[ 2 ct—T:]
4, CpaBHHTE 9HMCAA :
a) sin?6+ cos “9yu cos 6+ sin 79
5. HaiiguTe 3uagenne Sin %o+ cos %q, ecansin @ +cosa =-

CamocrosiTeibHas padota Ne36

1. JoKazaThk TOMOeCTEO:
sm3da rosdao

COS
6) 1+ cos 2o+ 2sin2a=2
2. BEIMHCIHTE:

gin o
.o 24 T
a) cos a, ec/iH sin = 11{'2(2—:11]
. . 2 T
0) sin 2a. e sina =— uﬁ(z—:ﬂ:]
=

a1 T
B}tgcc.em:icnsEzg uﬁ[ﬂ;;]

by | e
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CamocrositeqbHasi padora Ne 37

1. JlokazaTe TOEASCTBO:
cos 2 1-ftgax

1+sin 2a 1+tga
6) 2 cos (45° +a)- cos(45% -a) = cos 2a
2. BEIYHCIHTE: .-
a) sin @, eciH Eiﬂg_:‘E ﬂ.ﬁ[m?r]

I

o \ W3 T
6) cos . e sina="- o€ Cz;w]

4 T
E) tg 20, ec/M cos 0 =— u:%[ﬂ':zl]

CamocrositesibHas padora Ne 38

1. BEIMMCAHTE:
. ) '\,.'ra 25T
a]smzrx,ec.rmsmrx:-T u:ﬁ{ﬂ:z—}
@ 7 3T
6)tg;.ecmcosa=-_—_ a€(m:")

I,

|3]|t:crsi,ec.rwxsil'u:r.:E CE'E[:E:TI:]
2 2 2
2. loKazaTk TOMECTEO
2) 8% 349203

=

l-tg°ax
_ 2
6) 2 sin 20 - —2—2 — sin 4a

1+tg< o

CamocrosiTeibHas padora Ne39

1. [IpeofpazoBaTk E NpoOH3EEdeHHE:
a) sin 750 + sin 150 =

3 T
B)cos— T -cos—=
12 12

2. [Ipeofpaz0BaThk B CYMMY:
a) sin 529 30" - cos 7° 30°
0) 8 cos 7a - cos 3a

3. JlokasaTh TOMOECTBO:

gin o +8in 3a ta 2
- - _ o
coga +oo2 34 &
tgattg F sin(a+f)

tg x+tgp _si:n-: a—g ] B

29



CamocrosiTesbHas padora Ne 40

1. [IpecbpazoBaTE: E NPOHIEEgEeHHE:
a)V3-2sina
. am . T
) sin 5 7sin;
2. [IpeobpazoBaTe B CYMMY:
a) cos 37° 30" cos 70 307
6) 12 sin (- 9a) - sin 4o
3. JoKasaTs TO®OECTEO: )
a) sin a - Esin[g- 150) =-
gin{e+S )+ein{a—f )

sin{a+ 5 )+sin(a—F ) =tECE'Etgﬁ

CamocrositesbHas padora Ne4l

O6paTHEIe TPHIOHOMeTPHYeCKHe DYVHKIIHIL

1. BEIMHCIHTD:
1 .z
—arcsin—
3 2
. 1
arc sin (- Z ]

arc cos (-1)

arctg (- 3)
2.

1
arr.:cos;+an:tgl[—1] =
arcsinl-arccos =

3.

.2 1
are sin——— ars cos(— =

El.] arctgl
1

ﬁ}sin{arcsi.nz—}:

BEjcos (arctgl) =

CamocrosiTesibHas padora Ne 42

1. PemIUTE ypaBHeHHe:
I

V2
COSX=-—
2
1~-'r3
sin (x+-)="-
tg(2x-7)=V3
sin—=1
3
2.
2eostx+cosx-1=0
3

4cos2x-3=0

30



CamocrositebHas padora Ne 43 «PenieHue TPUroHOMETPHYECKUX YPABHEHH I H
HEPaBeHCTB)

Bapmunanr -1

1. Pemuth ypaBHEHUE:

a) 3sin g =0

0) 4 cos 3x+4=0

B)3tg(x +2) =0

r) sin(n/6 + x/2) +1=0

1) V2 cos(2x — m/5) —1 =0

e) 43 sin(3x — 31/8) —6 =0

%K) 3/ cos(3x — m/3) =2

2. Haiigute KOpHU ypaBHEHHS SiN g = -% Ha orpeske [0; 3]

3. Pemnth HepaBEeHCTBO:

a)sinx < —0,5;6)cosx >0,5B)tgx <-3
Bapuanr - 2

Pemnts ypaBHeHnue:

a) 0,5cos2x=0

0) 5sin 5x —5 =0

B) ctg(x—3) =0

r) cos(n/4 +x/3) -1 =0

1) V2 -2 sin(5x — n/3) =0

e) 6V3 cos(2x + 3n/4) + 9 =0

x) 1/sin(4x + n/6) =2

2. Haiinute kopHU ypaBHEHUs COS% = % Ha orpeske [0; 4]

3. Pemnth HEpaBEHCTBO:
a) sinx > 0,5; 6)cosx<-0,5; B) tgx>2

Tema 8. ®ynkuuu u rpapuxkn

IIpoBepounasi pabora Ne7 « DyHKIIUM, UX CBOMCTBAa»
Bapuanrt -1

1. lana ¢pynkmus f (x) =x + %;
Cpasuute: 2) f (3) u) £ (5): 6) ) f (-5) 1) f(-0,2).
2.Haiitu oOnacte onpeneneHus: GyHKINH:

a)y=——6)y=V3 —x;B) y =

x2—4 "

3. lokaxkure, 94TO (PYHKIUS:
a) f(x) =x* - 2x? - sin? 3x saBgeTCA YETHOM;
0) f (X) = x3 - 3x+ sin 2x sABIAETCA HEUETHOI.

4. Io rpaduxy pyHkIHnM (KapTOUKa) ONPEIEIUTD:

a) MPOMEKYTKHU BO3PACTAHUS U YOBIBAHUS;

0) TOUKM MakCUMyMa 1 MUHUMYMa;

B) 9KCTPEMYMBI (YHKIIHH.

5. Nana ¢yaknus f(x) = 4x + 1 ¢ obmacteio onpenenenus D: x >0. 3anummre 00paTHYIO K
Hell pyHKIuo B BUAC ¥ = g(X), ykazaB e€ obnacTs onpeaencHus. [loctpoiite Ha oHOM
yeprexe rpapukn pyHkui f(x) u g(x).
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Bapuant— 2

1. lana ¢ynknus f (x) =-x + %;

Cpasuure: a) f (6) u ) f (- 0,25); 6) ) f(2) u) f( -0,5).
2.Haiiti o6macth onpeaeneHus QpyHKIUU:

8 5
A)y=—50)y=v3+x8)y=

3x2—-2x

3. Hokaxure, 4TO PyHKIUS:

/1— 2 .
a) T(x) = 1+z2 SIBJISICTCS] YETHOM,

. X o
0)f(X)=7x3+sin > ABJISETCS HEUETHOM.

4. Tlo rpaduxy GpyHKIMH (KAPTOYKA) ONPEIACIIUTD:

a) MPOMEKYTKHU BO3PACTAHUS M YOBIBAHUS;

0) TOUKH MaKCUMyMa 1 MUHHUMYMa;

B) KCTPEMYMBI () YHKITHH.

5. Nana ¢pynkuus f(x) = 2x + 1 ¢ obmacteto onpenenenus D: x >0. 3anummre oOpaTHyIo K
Hell pyHKIuo B BUAC y = g(X), ykazaB e€ obnacTh onpeaencHus. [locTpoiite Ha oHOM
yeprexe rpaduxu pynkumii f(x) u g(x).

CamocrositesbHas padora Ne 44
1. HafiguTe of1acTe onpefeneHiA QYHKIHH:
1
a) y=

b) y=

-1
4z

ainx+1
puly

VE+2Z

C} y :.3—295

2. Hafigure ofnacTek 3Ha4eHHE GyHKIIMH:
2
3} y= Xl 1

b} y=sin3x-1
) y=15-05cos2x

CamocrosiTeibHas padota Ne45

1. Hafigyre o0nacTe onpejeieHHA QyHEIH:
2

¥ TWxE—a
Va—x=
Y=

6zt

y= sine—1
2. Hatfimpure 061acTE 3HAYEHHE GYVHKIIHH:
y=25-05sin®x
v=cos4x-1
r—1

=

CamocTosiTesbHas padora Ne 46
1. ®yukuus f - Bo3pacTaroniasi, CpaBHUTE:
a)f(3)uf(-4)
6)fC)nf()
2. HaiiuTe mpoMeXKyTKH BO3pacTaHUs U yObIBaHUS (DYHKITUH:
a)y(x)=2x-3



0)y(x)=-x+1
3. OnpeaenuTh YeTHOCTh WM HEUETHOCTh (DYHKIIUH:

a)y=x"+4
6)y=2xz+x6
B)y=x3+X2+1
r)y=-X3+X

CamocrosiTesibHass pabora Ne 47
1. ®ynxius f - yosiBaromas, cpaBHuTe:
) fC)nf()
0)f(-4)uf(-6)
2. HaiimuTe MpoOMeXKyTKH BO3pacTaHMsl U yObIBaHUS (DYHKITUH:
a)f(x)=-x+1
6) f(x)=(x+2)
3. Onpenenuth 4eTHOCTh UM HEYETHOCTh (PYHKIIUU:

a)y=[x|
0) y =sin” X
)CZ
B)Y="5
x3
l—‘)y:x+xs

CamocrosTebHas padoTa Ne 48
1. Kakue ¢pyHKIMH U3 TaHHBIX SBISIOTCS BO3PACTAIONIMMH, a KAKUE YOBIBAIOIINMHU:
a)y=0,5"

0)y=n"
2
B)y=()"
r)y=49z
2. Haiigute obnacts onpenenenus QyHKIUU:
8)y =
0)y=atgx
B)y=a'®
3. Haitnute oGnacth 3HaueHUN QyHKIINH:
y= - y= COSX

4. CpaBHHTE C €IMHULEH:
- 1,- =2
2)2%6) (5)°; B)(2)>

CamocTosiTesbHas padora Ne 49
1. ITpu KaKuX X UMEET CMBICT (PYHKITHSI:
a) y = logz x*; 6)y =logs (—x) 3 )
2. Kakue u3 Touek A(8;3), B(-Z; 1), C(16;2), I( a;-?)) MPUHAJICKUT TpaduKy QyHKIIHH

y= |ng4

3. Jana ¢pynxuus y = log, (x — 2) . Kakue 3Hauenus npuHumaer y, eciu 2,5< x < 10
4. Kakue n3 1aHHBIX (QYHKIMU SBIISIOTCS BO3PACTAIOIINMHU:

a) y=logs x; 6) y=log 5x;B) y=log, x;1) ) y =logo7 x

5)Uto Gosnpiie:

log, 15mmm 15 log » 20 ;) logg, 0,4 umu logg , 0,6



CamocTosTebHas padora Ne 50
1. CpaBHUTE BBIpaKEHUS:

1g0,7 u Ig%

u 1gV5 u 192,5

2. YTo MOKHO cKa3aTb 00 «ay, eClIu:

a)log,8=3,4 6)log,7=-2

3. Boraucnure: a)logs 12, ecnu log 3 4=Db; 6) logs 4, ecnu logs 2 = a

4. Boipasute 1g8 yepes 192

5. IIponorapudmupyiire mo ocuopauuo 2 (a >0; b> 0) y = 8a%; y =2avb

Tema 9. MHOrorpaHHUKM U KpPYyIJible Tejla

IIpoBepounas padora Ne8 «Ilpu3ma. Ilupamuga»

5.11.1 TekcT 3ananus

Bapmuanr -1

1. B npssmMom napasuienenureie CTOpOHbl OCHOBAaHHUS PaBHBI 6M U 8M, 00pa3yrouuii yroi
300, 6oxoBoe pedpo SM. OmnpenenuTh MOJHYI0 MTOBEPXHOCTh Mapalieenune/a.

2. B HakIIOHHOU TPEYroJIbHON MPU3ME PACCTOSTHUE MKy OOKOBBIMU PEOpPAMH PaBHBI
10c™, 17cm 1 21cMm, a G0KOBasi TOBEPXHOCTh PABHOBEIHMKA MEPIICHANKYIIPHOMY
cedyenuto. Onpeaenurb OOKOBOE pedpo.

3. bokoBas moBepxHOCTh KOHYcal S cM2, a paguyc ocHoBaHus 3cM. Haiiti 00b€M KoHyca.

Bapuanr -2
1. OmpenenuTth OOKOBYIO IOBEPXHOCTh MPABUIBHON YETHIPEXYTOIbHON MUPAMUIbI, €CIIH
e€ BbICOTa paBHA 4cM, a CTOpPOHA OCHOBaHUS OCM.
2. B npsimoii TpeyroiapHO# npu3Me cTopoHbl ocHOBaHUs 18cM, 20cM u 34cM, a GokoBast
MOBEPXHOCTh PABHOBEINKA OCHOBAHUIO. Ongenem/m, BBICOTY ITPU3MBI.
.3. bokoBas moBepxHocTh ImMHAPa 30w cm”. Pagmyc ero ocnoBanus 3cM. Haitnure o0bEmM

CamocrosiTesbHas padora Ne 51
1. B npssiMOyroiapHOM Napajulesienunese S OCHOBaHUs paBHa 32cm?, a auaroHanb OcHOBaHUs 45
cM. HaliTu auaroHans napajiesienuIesa, eCiam ero BEICOTa SCM.
2. HaiiTu NOJIHYIO MOBEPXHOCTH IPSIMOIO MapajuleleNuIiela cO CTOPOHAMH OCHOBaHUA 4cM U
6¢cM, ocTpbIM yriioM B ocHoBaHuu 300 u BeicoToit 10 cm.

CamocrosiTesibHass padora NeS2

1 BapuaHT
1. B npaBUIbHOM YETBIPEXYTOJIBHOM YCEUEHHOW NHUpaMHUAE CTOPOHBI OCHOBAaHHUS &M U 2M.
Bricora 4 M. HaiiTu mosiHyr0 MOBEPXHOCT.
2. CTopoHBI OCHOBaHMS MTPaBUJIBHOM TPEYrOJIbHOW yCeUeHHOM nmupaMuael 6am u 12am. Beicota
1 M. Haiitu 60KOBYIO OBEPXHOCTb.
2 BapuaHT

1. Haiitn nnomaab OOKOBOIl MOBEPXHOCTH MPABHJIBHON YETHIPEXYrOJbHOM MHHpPaMUIbl CO
CTOPOHOI 6CM U BBICOTOM ScM.
2. B NpaBHIBHON TPEeyroibHOH MHpAMHE IUIOMah OCHOBaHMS paBHa 1003 cM’, a BbICOTa
12cm. Haiitu mutomiaie 60KOBO# MOBEPXHOCTH.

CamocTosiTesbHas padora Ne 53
1 BapuaHT
1. IlocTpouTh ceueHNe YETHIPEXYTOIbHON MPABHWIIBHON NPU3MBI, IPOXOSAIIEE YEPE3 CEPEAUHBI
cropod AB u BC u Touky Dg
2. Iloctpouts ceuenue TpeyronbHoi npusmel ABCA 1, npoxoasiee yepe3 AC u Touky Bi.
2 BapuaHT

34



l.IlocTpouth cedeHUE MpPaBUIBHOM YETBIPEXYTOJIBHOM IHpaMHIbl, IPOBEACHHOE 4Yepe3
CepeIUHBI CTOPOH OCHOBAHMS, APAJUIEIBHOE BBICOTE.

2. BpIUMCINUTD IUIOIIAb JUArOHAJIBHOTO CEYEHUS IIPABUIIBHOM YEThIPEXYrOJbHON MUpPaMUIbI CO
CTOPOHO# 4cM 1 OOKOBBIM peOpoM 6 cM.

CamocrosiTesibHas padora Ne 54
1. HaiitTu OOKOBYIO MOBEPXHOCTb MPABHJIBHOW TPEYroJbHOW IMPHU3MBI, IUIOIMIAJAb OCHOBAHUS
KOTOpPOH paBHA 16V3 cm2, a Boicota 10 cm.
2. HaiiTu auaroHanps nIpaBUJIBHOM YETHIPEXYTOJIBHOM IIPU3MBI, IEPUMETP OCHOBAHMSI KOTOpOH 16
cM, a BeicoTta 10 cMm.

CamocrosiTesbHas padora Ne 55

1 BapuanT
1. O6bem kyba 8 ,I[M3. Haiitu ero moBepxHOCTb.
2. Beicora nupamuiel 6 cM, a pedpo 10 cm. Haiitu 0o6bem nupamuasl.

2 BapMaHT
1. Haiftu oO0beM npaBUIIbHON TPEYroJbHON MUPAMUIBI CO CTOPOHON OCHOBAHUS 4 CM U BBICOTOM
8cM.
2. Haiitn 00beM mapauiesienumneaa , C OCHOBAaHHEM B BHJIE TIApalIeIorpaMMa U JTHHOM 6 1 8§ cM
u yriioM B 300, a GokoBoe pedpo HaKIIOHEHA K IIIOCKOCTH ocHOBaHUs noj yriiom 600 u pasHo 10
CM.

CamocrosiTeibHas padota Ne56
1. Paguyc ocHoBaHusa uLMIAMHApa 2M, BbicoTa 3 M. HaliTu auaroHasib OCeBOro cedyeHus u
IUIOINAAb JUArOHAIBHOIO CEYEHUS.
2. IInomaaps OCHOBaHMS LWJIMHIPA OTHOCUTCS K IUIOIIAAN OCEBOTO ceueHus, Kak m: 4 . Hailtu
YroJl MEKAY AUaroHalIsIMU OCEBOIO CEUCHMS.

CamocrosiTebHast padoTa Ne 57
1. Boicota nununapa Ha 10 cm Gonbliie paanyca OCHOBaHUS, a MOJIHAsl IOBEPXHOCTh paBHa 1447
cM?. OTIpeieNnnTh paguyc OCHOBAHHS  BHICOTY.
2. HaiiTu oTHOIIEHHE OOKOBOM MOBEPXHOCTH LMJIMHJIPA K IJIOMIAN €r0 OCEBOTO CEYEHMS.

CamocrosiTesbHas padoTa Ne 58
1. O6pa3yromiast koHyca 12 cM HakJIOHEHa K INIOCKOCTH OCHOBaHUs 1ol yriiom 300.
Haiitu S oceBoro ceuenusl.
2. IToBepXHOCTh KOHUYECKOTO MU Ot paBHa 250 m2. Haiitn BBICOTY ILLITUJISL.
CamocTosiTeibHasi padoTta Ne59
1. Ilap paguyca 41 cM, nepecedeH MIOCKOCTbIO Ha pacCTOSHUM 9 M OT 1eHTpa. OnpenenuTb
IUIOUIA/Ib CEYECHHUS.
2. Pannyc mapa 63 cMm. Touka HaXOAUTCS HA KAcaTEeIbHOM MIIOCKOCTU Ha paccTosiHUU 16 cMm oT
TOYKM KacaHus. HailTu ee kpardaiimee pacCTOSHHE OT HOBEPXHOCTH 1Iapa.

Tema 10. Hauasia MaTeMaTH4€CKOro aHAJIN3a

IIpoBepounasi padora Ne 9 «IIponzBoaHas pyHKIUID)

Bapmuanr 1

1. Tlo ompesiereHuto HaiiTh por3BoxHyo GyHKImH f(x) = 3x2 — 2x

2. Vcnonb3yst popmysibl quddepeHInpoBansi, HAWTH MPOM3BOAHYI0 GyHKINH f(X) B TOUKE X,
eclIu:

a)f(x) =2x3 -4x+3;%x9 =2

0) f(x)= 2sin x +tgX - cos X; X, = g
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B) f(x) =(5 — 3x)7; xo = 2.

3. Peminth HEpaBEHCTBO:

f/(x) <0, ecnn f(x) =x? - x°

4. Haiinute pou3BOIHYIO (DYHKITHH:

a)y= (2 +3)* (x* - 1);6) y == 8) y = tg (2x + ).
5. MaTepHalbHas TOUKa IBHKETCs 1o 3akoHy X(t) = t 2 - 2t * . Haiitu ckopocts u
yCcKOpeHue B MOMeHT BpemeHnu t=2 c. (Ilepemernenue namepsiercsi B MeTpax
Bapuanr 2
1. TTo onpeencHUIO HAWTH MPOU3BOAHYIO PyHKIMH f(x) = 23 — 3x2
2. Ucnionb3ys popmyiisl quddepeHupoBanns, HAWTH Mpou3BoAHYI0 GyHKuu f(x) B ToUKe X,
eCITu:
a)f(x) =x3-3x+2;x,=-1
0) f(x)=-sinx + ctgx +2 cos x; X = %
B) f(x) =(2x + 3)°; %, = 0.
3. Pemnth HEpaBEHCTBO:
f/(x) >0, ecm f(x) =x> + x°
4. Haiigute npou3BOIHYIO (GYHKIIHH:
X

a)y=(x*-2)*(x" +4);0) y= —o7 B) Y = cos(9x — 10).

5. MatepuasbHas TOuKa IBHKETCs 1o 3akoHy X(t) =t . 4t?% . Haiitu CKOPOCTb U
ycKopeHue B MOMEHT BpemenH t=5 c. ([lepemeriienue nuamepsiercsi B MeTpax)

CamocrosiTesibHass padora Ne 60
BEIMUCIHTE TPOH3BOJHBIE GYHKIIHH:
1) fix) =3x" +8x+1
2) f(x) =(x"+1)x
x

3
x +2

4) fix) =(x"+3x-5)°
5) f(x) =cos5x+4/2

3) fx) =

CamocrosiTeabHast padora Ne 61

BEIYHCIHTE MPOU3BOHBIE QYHKIHH:

1) f() ==+ 6x+8

2

X

3
2) f(x)=2"x+—
) f /e
3) f(x) =cosTx+3
4) f(x)=2rg§+8

5) fix) =(x+DVx
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CamocrositeibHas paGora Ne 62

v v 2 v
1. Haiitu tg yrima HakioHa KacaTteldbHOH K rpaduky QyHKIuM y=x"-3X B TOUKe C abcuuccon

X0:1.

2. Haiitu tg yria HaKJIIOHa KacaTeldbHOM K rpaduky QyHKIuM y=sin2X B TOUYKe ¢ abcuuccoi

Xo——.
0 4

3. Haiitu Touku rpaduka ¢yHknuu f, B KOTOpBIX KacaTelbHas MapajulelibHa OCHU alCIHcC

f(X)=x>-3x%+3x.

4. Haiitu Touku rpaduka ¢yHkiuu f, B KOTOpHIX KacaTellbHasg HAKJIOHEHA K OCH OX MOJ YIJIOM

45° f(x)=3x+6x.
CamocrosiTesibHas padora Ne 63

1. HaiiT ocTpbIit yro, NoA KoTopbiM napabona y=x>-4 nepecekaer ocb abeumcc.

1 1
2. 3aBMCMMOCTb NYTH OT BPEMeHM 3aaHa YpaBHEHUAMM: Sy = §t3+ 2t’—45; S,= Etz +4t +118

B KaKOM MOMEHT CKOPOCTU UX ABUKEHUA BYAYT PaBHbIMMU?
- 13 52
3. Hantn npomexyTKM Bo3pacTaHma U ybbiBaHUA PYHKUMK: y = gx - EX +6X

1
4. NocTponTb cXemaTUYeCcKn rpadpuKk GyHKUUN Y = §x3— 2x°
Tema 11. UuTerpas u ero npuMeHeHme

IIpoBepounasi padora Ne 10 «IlepBoodpa3nasi. UnTerpam»

BapuanTt 1
1. BBIYHCIUTE OTIpe/IeNeHHbIi HHTerpan: [ 02 (4x% + x — 3)dx

2. BeIuMcIauTh OnpeeseHHbI HHTErpal MEeTO0M MOACTaHOBKH: f23(2x —1)3dx

3. BeraucnuTh, MpeaBapuTeNbHO CAeNaB PUCYHOK, TUIOMIAAs (PUTYPBI, OTpAaHHYSHHOMN
JUHUSAMU: Y = X+ 4,y=0,x=-2,x=2.

4. Haiftu 00beM Tela, MOJIy4YeHHOTO TPU BPAIlIEHUH BOKPYT OCH abCIIHCC
KPUBOJIMHENHOW Tpaneluyuy, OrpaHUYEHHON JTMHUAMU:

y=vx,y=0,x=1,x=4.

5. CkopoCTh ABMKEHHSI TOUYKH U3MEHSIETCS 110 3aKOHY V = 3t 24+ 2t+1 (m/c). Haiitn
nyTh S, MPOWIeHHBIN Toukoil 3a 10 ¢ OT Havyana JBMXKEHUS.

Bapuanr 2

. 3
1. BBIYHCIUTD ONpeAeIeHHBIA HHTErPAIT: fo (2x% —x + 4)dx

2. BBIMCINTB ONpe/IeIeHHbI HHTErpaT METOIOM MOJICTAHOBKH: | 01(3x + 1 )*dx

3. BeraucnuTs, mpeABapuTeIbHO CIeTIaB PUCYHOK, TIOMAAb (PUTYpBI, OTpaHHYESHHOM
JUHUSMU: Y = G +1,y=0,x=-1,x=1.

4. Haifti 00beM Tela, MOJIy4eHHOTO TIPH BPAIIEHUH BOKPYT OCH aOCITUCC
KPUBOJNMHEHHON Tpaneluy, orpaHudeHHoi mmausaMu: Y =v/x, Yy =0, x =0, x = 1.

5. CkopocTh ABUKEHUS TOUKH U3MEHSIETCS 0 3aKOHY V =9t 2.8t (m/c). Halitu myTh
S, IPONICHHBIN TOYKOM 32 YETBEPTYIO CEKYH]TY.
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CamocrosiTesibHass pabora Ne 64
HafiguTe nepeoodpazHEle QYHKLIHH:
a) fx) =x'—x"+x-1

b) f(x) =i4+ ——x+5
X x

c) fix) =sin6x+2
d) f(x) =%cos Ax +43

-

&) f(x) =S8sin> +

sin’ x

CamocrosiTesbHas padora Ne 65

BRIMHCIHTE HHTel'paJbl:

dx
a —=
) J‘a:r-::s2 x
b) J‘(x+1)3dx=
c) J-{sin 6x +cos 2x)dx =
d) J.(sin: X +cos” X)dx =

e) J’(34«.£x3 + S)dx =

CamocrosiTesbHas padora Ne 66

1
Jna QyHKUHM f(x)=— HalguTe mepeooOpasuyio F(X), mpHHUMAOMYI0

X
2Ha49eHHe B YKa3 AHHOH TOYKe:
1 1
a) flx) =—:F(=)=-12
X 2
b) fx) =——F(%)=0
Ccos X 4

) fix)=x":F(-1)=2
d) f(x) =smx;F(-7)=-1

) = sin(x + 7). F(2 1) =1
e) f(x) su1(x+3} {3'{)

CamocrosiTesibHast pabora Ne 67

1. BEIYHUCAHTE HHTETPAJEL:
2 >
a) J; (4x* — 617+ 2x+1)dx

P
0, =
B) fD; V2sinx + 1 cosxdx

T

- Sinx
r) |2 dx
]"ro 1l+cos2x

3aTaHHOe
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CamocrosiTeibHasi paGota Ne68
Bapuant -1
1. Haiigute 00bEM Temna, MOTy4eHHOTO MPH BpaIleHUH BOKPYT ocu abcuuce Gpurypsl,
OTPAaHUYCHHOM JTUHUAMU: Y = x?+1, x =0, x =1, y =0.
2. Kakyro pa®oTy HaJi0 3aTpaTUTh Ha C)KaTHE MPY>KUHBI HA 4CM, €CIIM U3BECTHO, YTO
cuna B 2 H cxxumaet 3Ty npykuHy Ha 1cm?
Bapuant— 2
1. Haiimute 00BEM Tena, MoIyd4eHHOTO IIPH BPAILIEHUH BOKPYT OCH a0cIuce (GUryphl,
OTPaHUYEHHOM JIMHUSIMU: y = 1 - X, y = X.
2. Cuna B 4 H pactsaruBaet npyxuny Ha 8cMm. Kakyro paboTy HaJl0 IpOU3BECTH, YTOOBI
pacTSHYTh IPYKUHY Ha 8cM?

CamocrosiTesbHasi padora Ne69
Bapmuant -1
1. BeiBenute dhopmyny o0bEMa mapoBoro cermeHTa paauyca R u Beicotst H.
2. Ilyctp V — 00bEM 1m1apa paauyca R, a S — miomans ero nosepxuoctu. Haiiaure R u S,
ecmm V = 113,04 oM.
3. duametp JIyHBI cOCTaBIsET ~ 4ETBEPTYIO YacTh quamerpa 3emiu. CpaBHUTE 00BEMBI
Jlynsl n 3emin, cuuTas ux II1apaMu.
Bapuant— 2
1.BeiBemute popmyny o0béMa yced€HHOTO KOHyca BhicoToit H ¢ paguycamu ocHoBanuii R u
r.
2. ITycte V — 00BéM miapa paauyca R, a S — momans ero nosepxuoctu. Haliqute R u V,
ecin S = 647 cv’.
3. lllap v UUAMHAP UMEIOT paBHbIE 00BEMBI, a AUAMETP LIapa PaBeH IUaMETPy OCHOBAHUS
LWIMHJpa. BeIpasuTe BHICOTY LIMIMHAPA YEpPE3 pauyc Lapa.

Tema 12 . DiieMeHTHI TEOPHH BEPOSITHOCTEH M MATEMATHYECKOM CTATHCTHKH

CamocrosiTeibHasi padota Ne 70

1. ToTepefiHble OHIETEl IPOHYMEPOBAHBI LIeABIMH YHCIAMH 0T 1 A0 200 BKIKYHTEILHO.
KakoBa BepOATHOCTE TOr0, YTO HOMEpP HayAady B3AToro OHlIeTa KpaTeH 7 UaH 57

2. BepoATHocTh MoNajaHHA B KOJBLO JaHHoro OackeTBonucTa cocrtasiadeT 0,6.
BackeTOOJHCT BBEIMOJHWI cepHi0 H2 4 Opockoe. KakoBa BepOATHOCTE TOTO, YTO 4YHCJIO
OBL10 paBHO 3 NoONaJaHHAM?

CamocrositeibHas padora Ne 71

1. U3 5 OyKE pa3pe3Hoi a30yKH COCTABJIEHO CJI0BO KHHUra. Pe0eHOK, He YMEeWIHA YHTATE,
pacmHcast 3TH GYKBEL, a 3aTeM colpasl HX B IPOH3BOJALHOM NopAake. HAHTH BepoATHOCTE
TOrO0, YTO ¥ HEFO CHOBA MOJYYHTCA CJI0BO "KHHra".

2. 1na naHHoro 6ackeTGOMHCTA BEPOATHOCTE NONAJAHHA B KOJBLO OPH Ka#10M Gpocke
cocTtapaseT 0,4. Uero BepofATHee 0:KHJATD - NONafaHHA 3 MAYel NpH 4 GpocKax MAYa HITH
nonajaHuA 4 Ma4ed OpH 5 OPoCKax MA4Ya, ec/Id OPOCKH CYHTAKTCA HE3AaBUCHMBIMH?

CamocrosiTeibHas paGora Ne 72

1. KakoBa BepoATHOCThL TOr0, YTO HayJa4dy BeIOpaHHoe [ejioe Yucao oT 40 o 70 aBndeTca
KpaTHEIM 67

2. KakoBa BepoATHOCTb TOrO, YTO NpH 5 GpocaHHAX MOHETHl 0OHa 3 pasa ynajeT repfoM
KBepxy?
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CamocrositeibHas padora Ne 73

1. KakoBa BepoOATHOCTE TOrO, 4YTO HayJa4dy BeIOpaHHoe mejgoe 4HcA0 oT 1 go 30

(BKIKYHTENEHO) ABNAETCA AeauTeneM 307

2. B HUH paboTaer 120 4yenoBek, W3 HHX 70 3HAKT aHIIHACKHEA, 60 - HeMelkHi, 50-
3HawT 00a. KaKkoBa BepOATHOCTE TOTO, YTO BEIOPAHHBIA HAyJa4dy COTPYAHHK HH 3HAET He

OOHOI'0O HHOCTPAHHOI'O A3EI Ka’?

Tema 13. YpaBHeHUsI 1 HEPAaBEHCTBA

KOHTpOJIbHaﬂ p360Ta «YPaBHeH]/Iﬂ H HEPaABCHCTBA»

Bapuanr -1

Ne 1. Pemute ypaBHEeHHE:
a) 2x4 .2 =120 :

6) log,(2x+1)=log,13+1

Ne 2. Pemure ypaBHEHueE:

a) V2x*+7-2=x; G)V9Xx+1=3x+1

Ne 3. Pemurte cucreMy ypaBHEHUI:
VE+x+3,2-y =6 x-y=85,

a) 5\1‘2'y'2‘\f5+x:'1 6)

Ne 4. Pemiute HepaBEHCTBO:

a) Jx+3 (x+1.6)\f2x2+7-2$x.

2

HEPABEHCTBA);

r log,,; (3x-5))-3

Bapuanr — 2
Ne 1. Pemire ypaBHeHue:

a) 9%81172x = 2727%
6) log,(2x+1)=log,3+1

Ne 2. Pemnre ypaBHeHue:
a) V5-x"+x=3.5)Y9x-1=3x-1
Ne 3. Pemnre cucremy ypaBHEHUI:

{2\/3-y+\/4+x:4 {x-y=60,
a) 3V4+x-4,/3-y =2 6)

Ne 4. Pemnre HEpaBeHCTBO:

log,(x+y|=4

1 <3**(27

B) 27

log,(x+y)=6

(HaliiuTe 1eble pereHus

/ N 2 X+
a) 3-2x <6+Xx 0) 5-X"+x23. 6) 02<5 ‘<125 (HailiiuTe 1eNbie pelieHus HEPABEHCTBA);

B) lg(3x-7)-lg(x+1)<0
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CamocrosiTeibHas padora Ne74
1 BapuanT

1. PEIIHTE VpaBHeHHE:

a) 1 x :t'—l—l_U
x x+1 x

oo x+4 x—4 10

0] =__
x—4 x+4 3

2. PellHTEL HepaBeHCTEA:
- — 6 55 4

a) X %205 27
x—8 T+ 2x

¥ r6x—7

3. COKpAaTHTE Jpodb: —

x* —Tx+6
2 BapMaHT
1. PemIuTEL ypaBHeHHA:
6 x+2 X
a) XL, 1 =0
x+2 x—2 x" -4
2x+1 2
6) X 3 X _ >
5 3

2. PellUTEL HEpABEHCTEA:
2
a) x +2x+3=0

x* —4

) Y

X

1 BapuanT

PellIHTE YpaBHeHHA U HEPABeHCTBaA:
a) x+v25-x" =7
b) V5+43+x =3

c) 1\|I|I X2

=1
3x+6

d) Vx+5+20-x=7

e) Vit —5x <6

2 BapuaHT
PelHTE YpaBHeHHA H HEPABEHCTRA:

2
a) 16—,||?x =12

b) VI2+x=+v7x+8-2

c) Jo—x<3

d) V25-x% =x-1

9 V3xl+1-42x+1 2
V3xt +1+2x+1 5

CamocrosiTesibHas padora Ne75
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CamocrositeqbHasi padora Ne 76
1 BapuanT

PemuTe VPABEHEHHA H HEPABEHCTEA:
a) 64-27 T =4
b) 2*-2""*=15
) 4°-2-2"-80=0
d) 2% »277>
1 0

? & s

2 BapuaHT

PelnuTe YPAEHeHHA H HePAEEHCTEA:

1 1
a) (=) <—
) (3 81

b) 2" -2" =112
) 77 -6-7"+5=0
d) 5% +125-57 =30
e) 27 e

CamocrosiTesbHas padora Ne 77

1 BapuanT

PellHTE HepaBeHCTEBd H YPpABHEeHHA:
a) log (x* —7x+41) =1
b) lex +lgx+3)=1
¢) x'T =100x
d) log;(x-3)>0
e) log,(x—3)~<log,3x

2 BapuaHT

Pemute VPaBHeHHA H HePAEeHCTEA
a) log (2x" —-3x)=1

1 1
b —+x)=lg——lgx
) e =gt lg

c) log;x+log 3=2
d) x= =1000
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PYBEXHBIA KOHTPOJIb

KontpoabsHnasi pa6ora Nel «Pa3zButue nmonsatus o uuciey», «KopHu, CTeeHU U JOrapuQpMbI»,
«[Ipstmble 1 TIOCKOCTH B IpocTpaHcTBe», «KomOuHaTopuka», «KoopJuHATEI 1 BEKTOPBI».

Bapuant 1
Nel. BeIoOIHUTE AEHCTBUA .

1 7
3510+0,75: 20

3
3 11 51
4 17 56
a— C

No2. Haiitu 3HaueHUE BbIpAKEHUS Tr o comas= 1,6;c=-4,5

-1 -1

Ne3. Beraucmre: 2)Y32 -3 - ¥8-27; 6) (2163 - (2)72- 571 (507,
B) (log, 20 — log, 5 + 7'°878)189,
a+b-2vab

a-b
Ne5. CxonbKo pa3iaMyHBIX YETHIPEX3HAYHBIX YHCET MOKHO COCTAaBUTh, UCTIONB3YS BCe LU PHI?
Ne6. TIpsimbie M u N mepecekaroTcs. Kak pacronokeHa mpsiMas M OTHOCHTENBHO mpsiMoi d,
eciu psiMbie d 1 N TiepeceKaroTes?
Ne7. Manbl Touku A(-5; 2; 0), B(-4; 3; 0), C(-5; 2; -2). loka3zarp, uro TpeyroibHuk ABC —
IIPSIMOYT OJIBHBI.
Ne8. Jlanbl uncina z;=2 — 3; z,= -4 +i.
Haiitu cymmy U mpousBelieHHE 3aJaHHBIX YUCEIl.

Ne4. YrpocTuth BblpakeHue:

Bapuanr 2

Nel. BEIIOJIHUTE AEHCTBHA:

5 2 5
22 _2.92
8 3 14

(3= -4,375): 192
12 9

. c
No2. Haiitu 3HaueHUE BBIpAKEHUS afcocomas= 1,5;¢=-3,5

-1 1 1 -1
Ne3. Beramenns: 2)¥/37 - 45 -3/35 - 4; 6)()) - 252 -812-125%;
B) (loge 2 + logg 3 + 21082010857,
a—b
PIYeN
No5. Ckonbkumu crmocob6amMu MOKHO PAacCTaBUTh Ha IMOJKE 9 KHUT, 4TOOBI OmpesencHHbie 4
KHWUTH CTOSUIM BCETAa psaoM?
Ne6. Ipsimbie M u N nepecekarorcs. Kak pacronoskeHa mpsiMasi M OTHOCHTENBLHO TpsMoit d, eciiu
npsiMasi d mapajiesnpHa npsMoi N?
Neo7. Hawwr Touku A(-1; 5; 3), B( 7; -1; 3), C(3; -2; 6). loka3arb, uto TpeyroibHuk ABC —
IPSIMOYTOJIbHBIH.
Ne8. Tanbl uncna z;=3—1; z,= 2 +3l.
HaiiTu pa3HOCTB M YaCTHOE 3aJJaHHBIX YUCEIL.

Ne4. YrpocTuts BelpakeHue:

KontponbHast padora Ne2 «OcHOBbl TpUroHOMETpUM», «DYHKIMM U  TrpaduKny,
«MHOrOrpaHHUKN U Kpyrible Tena», «Hauama maremarndeckoro ananmsa», «VHTerpan u ero
IPUMEHEHUE», <«DJIEMEHThl TEOPUM BEPOATHOCTEH M MAaTEMATUYECKOM  CTaTHUCTHUKH,
«YPpaBHEHUS U HEPABEHCTBAY.
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Bapuanr 1.

Nel. Jlam rpaduk mnpousBomHoit (yHkiuu Ha wuHTEpBase (—7;10). YKakuTe NPOMEKYTKH

MOHOTOHHOCTH U TOYKHU 3KCTpeMyMa.
y=re

Ne2. Peumte ypaBHenue: 5* 2= 25
Ne3. IIpAMOyTroybHBII TPEYrOJAbHUK C KaT€TOM 4 CM M TMIOTEHY30M 5 CM BpalIaeTcsi BOKPYT
6onbiero karera. Haiinure o6beM M I10111a/1b TOJIHOM NOBEPXHOCTH (PUTYphI BPALLICHHUS.
Ne4. Haiinure Bce 1esbie pereHus HepaBeHctna logy (2x — 3) < 3.
14 sin 20°- cos 20°
sin40°
Ne6. JIBa OuatimoHHCTa POU3BENH IO OJHOMY BICTpely. BepositHocTn nonaganus paBusl 0,9 u
0,6 cooTBeTcTBeHHO. OnpenenanTb BEpOSTHOCTh TOT0, 4YTO 00a OMATIOHKUCTA TOPA3ST LEb.

No5. Haiinure 3HaueHHE BBIPAKCHUS:

Ne7. Haiigure 3naueHue npou3BoaHon GyHkmm f(X) =2 x3-05x* -8 npu x = 2.
Ne8. Haiinute minomaas GUrypsl, orpaHU4eHHOM rpagukoM QyHKIUU Y = x2 + 5x +6,
npsMbIME X = — 1, X =2 1 ocklo abcmuce.

Bapuanr 2.
Nel. Jlan rpaduk mnpousBogHOW ¢yHKIMM Ha uHTepBase (—18;6). Ykaxute NpOMEXYTKU

MOHOTOHHOCTH U TOYKH IKCTpEMYyMa.
iz )

\ , Vs
\aANSI CARTIAVAL
_ ™

[ 8 of 1 6 x|

Ne2. Pemmnre ypasHeHue: 6 * ° = 36.
Ne3. JIBa peOpa mpsMOYTOJILHOTO MapauiesIeInIIe/a, BEIXOISIINE U3 OJTHON BEPIIUHBI, PaBHBI |
u 2. [Tnouaae MOBEPXHOCTH Mapajuienenunena pasua 16. HaiimuTe ero nuaroHaib 1 00beM.

Ne4. Haiinure Bce nenbie pelieHus HepaBeHcTBa logs (4x —5) < 3.
40sin7°-cos7°

sin 14°
Ne6. M3patenbCcTBO OTHMpPaBWIO Ta3eThl B JBa IMOYTOBBIX OTHAENECHHUS. BepoaTHoCTh

CBOEBPEMEHHOM [IOCTaBKM Ta3eT B KaXXJO€ M3 MOYTOBBIX oTAeneHuil pasHa 0,9. Haiitu
BEPOATHOCTH TOTO, YTO TOJILKO OJIHO MOJYYUT BOBPEMSI.

Ne7. Haiinure 3HaueHne mpou3BoaHol Gynkuun f(x) =2 x* -3 x3 +7mpux = 1.

Ne8. Haiinure muomans GUrypbl, orpaHu4eHHON rpa koM QyHKIIMH y= X% — 6x + 8,
OpsSAMBIMU X = — 2, X =— | 1 ocblo abcuuce

Ne5. Haiinure 3HaueHNE BBIPAKEHUS:

3
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4. KOHTPO/IbHO-OLICHOYHbIE MATEePHAJIbI JJIsl MPOMEKYTOYHON AaTTeCcTalMM MO y4eOHOM
aucuunianne OY J1.04 «MaTtemaTuka

Onenka oCcBOeHMS TUCHHUILINHBI IPEIyCMATPUBACT cOauy IK3AMeHA 6 6ude TICbMEHHOM
9K3aMEHAIIMOHHOM pabOTHlI.

Hasna4yenue:

KOM mnpenna3HaueH 1Jis KOHTPOJS U OLIGHKH Pe3yJlbTaTOB OCBOCHHUS Y4€OHOM IHCHUIUIMHBI
OV]1.04. «Marematuka» 1o cnenuanbHoctd CIIO 23.02.06. «TexHuueckas 3KcIUTyaTanus
MOJIBU’KHOTO COCTaBa >KEJIE3HBIX JOPOIr»

Pabora cocrout u3s nByx uacteil u conepxxut 18 3aganuii.

Yacte mepBas coiepXuT 12 3amaHmii 00s13aTeIbHOTO YpoBHA. [IpM WX BBIMOJHEHWH HAIO
3amnMcarh peleHue.

Yacte BTOpast coaepKuT 6 6osee ClOXHBIX 3afanuil. [Ipu BbIMONIHEHNY 3aJaHUIl HA/I0 3alKicaTh
pelieHre ¢ 000CHOBaHUEM, BBIITOJIIHUTH YEPTEKHU K 33JaHUSM, 3alIUCaTh YCIOBHE 3aJauu.

Bpems Ha MOAroTOBKY U BBIMONIHEHHE: 4 yaca.

Kpurepuii BbIicTaBJIEHUS OLIEHOK

Kaxnoe mpaBuIbHO pelIeHHoe 3ajaHue yacTu | omenuBaercs B 1 Gam.

[Tpu BeIMONIHEHUM 3aJjaHUN YacTH 2 HAJO 3alKcaTh MOJHOE PEeLICHHE Ha HK3aMEHAllMOHHBIX
muctax. Kaxoe BepHO BBIIIOJHEHHOE 3a/IaHUE OLIEHUBAETCs B 2 Oaiuia

IIkana oueHkn 00pa3oBaTeIbHBIX T10CTHKEHUI

Pe3yibTaTUBHOCTH B 0aj1ax OueHKa ypOBHS IOATOTOBKHU
(IpaBWIBHBIX 0TBETOB) bana (ormerka) Bep0aJsibHblii aHAJIOT
19 -24 6. 5 OTimaHO

13- 18 6. 4 Xoporo

8—-1206. 3 Y I0BJIETBOPUTEIEHO
Menee 8 6. 2 HeynoBnersoputenbHo

INEPEYEHDB BOITPOCOB JUIA ITOAT'OTOBKH K OK3AMEHY

JleficTBUTENbHBIE YKCIIa U ASHCTBUS HaJl HUMH.

Kopens N-ii crenenu u ero CBOKCTBA.

CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEM U €€ CBONCTBA.

Jlorapugm umcna u ero cBoiicrBa. HarypanbHblii U 1eCATUYHBIHN JIOrapru(MBI.
TpuUroHomeTpru4ecKue TOKIECTBA.

o ks wbdhE

YpaBHEHUS W HEPaBEHCTBA: paIlMOHANBHBIC, HPpPAIMOHAIBHBIC, JIOTapU(PMHUECKUE,
MI0Ka3aTeIbHbBIE, TPUTOHOMETPUIECKHE.

7. TlpousBoanas ¢pynkuuu. [lpaBuna nuddepenuupoBanusi.

8. VYpaBHeHHe KacaTeIbHOM.

9. IIpumeHeHHEe TPOM3BOJHON K MCCIEIOBAHUIO (DYHKIIHUH.

10. IlepBooOpazHast GyHKIMHU U €€ CBOICTBA.

11. ®opmynsl U paBUIIa HAXO0XKJICHNUS IEPBOOOPA3HBIX.

12. Unrterpan. IlpumeHeHnue UHTErpasa JUlsi BHIYUCICHUS TUIOMAAN (QUTYPHI.

13. Teopust BEpOSTHOCTEH.

14. MHororpaHHHKH U TeJa BpaIleHHUs .
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NEPEYEHb MIPAKTUYECKHX 3AJTAHUM I IOATOTOBKHU K DK3AMEHY

1) Apudmernueckue onepamnuu Haja JeHCTBUTEIbHBIMH YHCIAMH
Haiinure 3HaueHUE YNCIOBOTO BBIPAKCHHUS:

3,6
9

a) (—§+ 7%)-0,4; 6) (3,2— ):280-1.

2) KopHu, crencHu u morapu@Msi.
Beruucnure:

1 »
a) 3% +57:15%,6)9- 5logs 4. B) V8 - 128 ;1) (2163 - (61)—2_ 5-1. (%)7;
1) (log, 20 — log, 5 + 30838187

6sin32°-cos32°
sin 64°

3) HaiiTi 3Ha4eHUE BBIPAKCHUS:

4) Ha crynendyeckoil KoH(pepeHHy OyayT BbICTYNath 3 AoKIaaduka u3 rpymnmsl 2MJL, 2 u3
rpynnsl 2MTO u 5 u3 rpynnet 2IDKT. HalinuTe BeposSTHOCTb TOTO, YTO MOCIEIHUM OYIET
BBICTYNIaTh AOKJIAaAUuK u3 rpymnsl 2MTO, ecnu mopsaok BBICTYIIIEHUS ONPEAEIAETCS
KpeOuem.

N . 2
5) Haiigure 3HaYeHUE MPOU3BOAHOM QyHKIMH f(X) = - 3 x® +2x% -8 mpux=2.

6) Hanummre ypaBHeHHME KacaTenbHOH K rpaduky GyHKuuu y = 2x%-3x-4 u Haiigure
abcruccy TOUKHM KacaHHsl.

7) Haiigure TouKy MUHUMYMa (QyHKIMHA y = §x3 - 2x?%+ 3X
8) Haiinure Hanbonblee ¥ HAMMEHbIIIEE 3HAUYEHNS QyHKIMKH Y = X* - 8x% -9
Ha oTpe3ke [—1;1].

9) Haiiaure miomaab KPUBOJIMHEHHOM Tpaneluy, OrPAaHUYCHHOMN JIMHUSMH Y = X2+ 4x,x =0,
y =0.

10) Haiinure kopens ypaBHeHust: log, (x + 3) =0,5.

11) Haiinute pemenue ypaBHenue: 0,2 51 = 64*

12) Pemmre ypaBHenue: VX + 4 =v2x — 1

13) Pemmre Hepasenctso: log,(x — 2) = 2

14) Pemmre ypaBHenue: ctg X + tg X = -2. Haiigure Bce KOpHH 3TOTO ypaBHEHHSI,
NpUHAIeKAIINE IIPOMEKYTKY [—37; — 1]

15) [TpssMOYTOIBHBIH TPEYTOJBLHUK C KATETOM 3 CM M TMIIOTEHY301 5 CM BpAIaeTCsl BOKPYT
MeEHbIIIero kateTa. Haiiiure 00beM | IIIOIIaab MOTHOW MOBEPXHOCTH (DUTYpHI BpaIICHHUS.

16) B npaBuiibHO# yeThipexyronbroi mupamugae SABCD touka O — meHTp OCHOBaHHUS, S —
BepmmHa, SO=15, BD=16. Haiinute 60xoBoe pedpo SA.
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OcHOBHbIE HCTOYHHMKH U JIUTEpaTypa

s cmyoenmos

1.

2.

3.

bamvakor M.U. Maremarnka: y4eOHMK I CTYA. YYPEXKICHUM cped. mpod.
obpazoBanus. — M., 2015.

bammvakos M.M. Maremaruka. CO0pHUK 3ama4 MpOQUIHHOM HAINpPaBIECHHOCTH: Y4eO.
mocoOue IS CTy. yupexkaeHui cpen. nmpod. odbpazosanus. — M., 2015.

bammvakos M.U. Maremaruka. 3aaqyHuk: yueO. mocoOue Ui CTyH. YUPEKISHUU cpejl.
npogd. obpazosanus. — M., 2015.

s npenodasameneii

1.

2.

®denepanbubiii 3ak0H 0T 29.12.2012 Ne 273-®3 «OO6 o6pa3oBanuu B Poccuiickoit
Denepaunun».

[Tpuka3 MunucrepctBa oOpasoBanusi U Hayku P®D ot 17.05.2012 Ne 413 «0O6
YTBEPAKACHUU (PeIepalIbHOTO TOCYIaPCTBEHHOIO 00pa30BaTEIbHOIO CTaHAApTa CPEAHETO
(momHOTO) 00I11IeTO 00pa30BAHU Y.

[Tpuka3 MunucrepcTBa oOpasoBanust u Hayku PD ot 29.12.2014 Ne 1645 «O BHeceHun
u3Mmenenuit B [Ipukaz MunucrepcrBa oOpa3oBanus u Hayku Poccuiickoit @enepauu ot
17.05.2012

Ne 413 «O6 yrBepxkaeHun (QenepaqbHOTO TOCYAaPCTBEHHOrO0 00pa30BaTEbHOTO
CTaHJapTa cpeAaHero (MoJHOro) o0IIero 00pa3oBaHUs».

[Tucemo JlemapTameHTa TOCYIAapCTBEHHOM MOJIUTUKH B cdepe MOATOTOBKH pPadouux
kagpoB u J{IIO MunucrepcrBa oOpazoBanust u Hayku PD ot 29.05.2014 Ne 32499
«PexoMeHlaluu O OpraHu3aldy IIOJYYEHHsS CpeAHero oOmero oOpa3oBaHUs B
npelenax OCBOCHHS 00pa3oBaTeNbHBIX MPOTPaMM CpPEJHEro MNpodhecCHOHATBLHOTO
oOpa3oBaHusi Ha 0a3e OCHOBHOro o0mero oOpa3oBaHUS C Y4YeTOM TpeOOBaHUIA
denepalbHBIX  TOCYIApCTBEHHBIX 00pa30BATENbHBIX CTAaHAAPTOB W  IOJTYy4aeMOM
npodeccuu WK CHeHalbHOCTH CPEeTHEro MPOo(hecCHOHATLHOTO 00pa30BaHUs».
bammvakor M.M. Maremaruka: yd4eOHHUK JUIsi CTy[d. YUpexAeHUW cpea. mpod.
oOpazoBanus. — M., 2015.

bamvakos M.M. MaremaTuka: KH. 7151 IpernoiaBaresisi: MeTo. mocooue. — M., 2015

JlonoJIHUuTEIbHAS JIUTEepaTypa

1.

Artanacsn JI.C., byry3os B.®., Kagomues C.b. u ap. MaremaTuka: anreOpa u Haudana
MaTemaTuuyeckoro ananusza. ['eomerpust. 'eomerpus (0a30BbIi U yriyOlIeHHBIH YPOBHN).
10—11 xmaccel. — M., 2014.

Konmoropos A.H., Abpamo A.M., lyauuusia FO.I1. u np. AnreOpa n Hayana aHanuza:
Vueb. misg 10-11 k1. - M., 2014.

I'puropee C.I'., NBonrmaa C.B. Marematnka : y4eOHHMK I CTyA. oOpa3oBar.
yupexaenuit cpen. npod. odpazosanus. — M., 2014.

boromonos H.B., Camoiinenko I[LU. Maremaruka: yueOnuk mas1 CIIO —-M.
N3narensctBo KOpaiit, 2018

Bawmaxkos M. WM. MatemaTvka. DNEKTPOHHbIA y4yeb.-meToh. KOMMJEKC ANns CcTyA.
yuperaeHuin cpea. npod. obpasosaHma. — M., 2015.

bamvakor M.M. Maremaruka: y4eOHUK JUIsi CTy[d. YYpexXACHUN cpea. mpod.
obpazoBanus. — M., 2013.

bammvakos M.M. Maremaruka. COOpHUK 3amad TpO(HIBHONW HANpaBIECHHOCTH: Yy4eO.
nocoOue JUIst CTyJ. yUpeKIAeHul cpea. npod. oopasosanus. — M., 2013.

bammvakor M.M. Matemartuka. 3agaqduk: y4ed. mocoOue s CTYA. YUPESKIACHHH CPE/I.
npod. obpazosanus. — M., 2013.
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HUHTEPHET-PECYPCbI

1.
2.

w

www.fcior.edu.ru (Muadopmanmontsie, TPEHUPOBOYHBIE U KOHTPOJIbHBIE MAaTEPHAIIBI).
www.school-collection.edu.ru  (Egunas Koiekiuu IUGPOBBIX  00pa3oBaTEIbHBIX
pecypcoB).

http://www.math.ru Marepuanbsl mo Marematuke B EnuHONW KoJeKIMHM ITUGPOBBIX
00pa3oBaTEeNbHBIX PECYPCOB

http://www.bymath.net I'azeta «Maremaruka» M3natensckoro noma «IlepBoe ceHTAOPs»
http://eqworld.ipmnet.ru  Hayuno-momymspHblii  (M3MKO-MaTeMaTUYECKH  KypHAl
«KBant»

http://wwwkvant.info http://kvant.mccme.ru O0pa3oBarenpbHbIi MaTEeMaTHYECKHNA CaUT
Exponenta.ru

http://www.olimpiada.ru Marematndeckre OJTUMITHA/IBI M OJIMMITHA/IHBIC 3a]]a91
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6. JIucT corracoBaHus

JlonotHeHuss u u3MeHeHnst K koMiuiekTy KOC na 2019-2020 yyeOHbIi roj

Homnonnenust u uamenenus k komriekty KOC na 2019 -2020 y4eOHbI# TOJ IO
nucuuminae OYJ1.04 «MaremaTtuka»
B xommnekT KOC BHeCeHBI clienyrolne
U3MCHCHHUS:

I[OHOHHCHHH N U3SMCHCHHS B KOMIIJICKTC KOC O6CY}KI[€HI>I Ha 3aCClaHUuAN
TILK

« » 20 r. (mpoTokoia No ).
[Ipencenarens TILK / /
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* [ponysMepopano, npoumnyponaio 1 \r

m_un_x.x:o nevarsio  HF




