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1. MacnopT KOMIIEKTA KOHTPOJILHO-OLEHOYHBIX CPEACTB

B pesynbrare ocBoenus yuebHoit mucrummuasl OV 1.05. «Mamemamuxa» oOydaromuiics
noipkeH obnanate npenycMoTpeHHbiMu PI'OC CIIO u ®T'OC COO no npodeccun 23.01.09.
«MaIMHUCT JOKOMOTHBA» CIEAYIOIMIMMU YMEHUSIMH, 3HAHUSAMH U OOIIUMH KOMIETECHIUSIMHU:

V1 . YMeHue BHIOTHATH apuMETHICCKHE TEHCTBHUS HAl YHCIIAMU, COYETast YCTHHIE U
MUCbMEHHbIE TPUEMBI; HAXOAUTH TPUOIMKEHHBIE 3HAUYECHUS BEJIMYUH U MTOTPEIIHOCTH
BBIUMCIICHUH (A0COMIOTHASI M OTHOCUTENIbHAS ); CPABHUBATH YUCIIOBBIC BRIPAKEHUSI.

V2 . YMmeHue HaX0UTh 3HaYCHUE KOPHS, CTENEeHH, JIorapru(pMa, TPUTOHOMETPHUYECKUX
BBIPa)KEHUI1 Ha OCHOBE OIPENIENIeHNUs, UCII0JIb3Ysl IPH HEOOXOAUMOCTH UHCTPYMEHTAIbHbIE
CpeCTBa; MOJIB30BATHCS MPUOTMHKEHHON OLIEHKOW MPU MPAKTUYECKUX pacuéTax.

V3. YMeHue BBIOTHATH IPe0Opa30BaHUs BEIPAXKEHUH, TPUMEHSST OPMYIIBI, CBSI3aHHBIE CO
CBOICTBaMH cTerneHei, JorapudmMoB, TPUTOHOMETPUYECKUX (PYHKIIUH.

V4. YMeHune BbIUNCIATH 3HaU€HUE (QYHKIIMH 10 33JaHHOMY 3HAUEHUIO apryMeHTa IIpU
pasIMYHbIX crioco0ax 3aaHus QyHKIHH.

V5. YmeHnue onpenensiTe OCHOBHBIE CBOMCTBA YMCIOBBIX (DYHKIIUN, HILTIOCTPUPOBATH X HA
rpadukax.

V6 . YMenue ctpouTs rpauku n3ydeHHBIX (QYHKIHH, HIUTFOCTPUPOBATH MO TpaduKy
CBOICTBA 371€MEHTAPHBIX (PYHKIMM

V7. YMmeHue ucnosb30BaTh NOHATHE (GYHKLUH /ISl OMMCAHUS U aHAJIN3a 3aBUCUMOCTEN
BEJIMYHH.

V8 .YMmeHnue HaxoaAUTh POU3BOAHbIE FI€MEHTAPHBIX (DYHKIIHIA

Y9 VYmenue ncnonp30BaTh NPOU3BOJHYIO Ul U3YUEHHS CBOMCTB (DYHKIIUH U OCTPOSHUS
rpauKoB

V10 .YMenue npuMeHsATh IPOU3BOAHYIO /Ul IPOBEIECHUS PUOIMKEHHBIX BBIYUCIICHUH, peliaTh
3aJ]auu MPUKJIAJHOTO XapaKTepa Ha HaXOKJeHHEe HauOOJIbIIEro ¥ HAMMEHBIIETO 3HAYCHUS
V11 YMeHune BbIUUCIATH B MPOCTEUIINX CITyYasiX IUIOMIAAN U OOBbEMBI C UCTIOIb30BAaHUEM
OINpeACIEHHOr0 HHTErpaia

V12 Ymenue pemars paliuoHaabHbIe, MOKa3aTeIbHbIC, JorapuhMUUECKHE,
TPUTOHOMETPUUECKHUE YPABHEHUS, CBOJALIMECS K IMHENHBIM U KBAaJPATHBIM, a TAKXKE
AQHAJIOTMYHBIE HEPABEHCTBA U CUCTEMBI

V13 Ymenue ucnosb30BaTh rpaudeckuii METo/1 pelieHns ypaBHEHUH 1 HEPaBEHCTB

V14 Ymenue nzobpaxarb Ha KOOPJAMHATHOMN IJIOCKOCTH PELLIEHUs] ypaBHEHUI, HEPAaBEHCTB U
CHUCTEM C ABYMsI HEU3BECTHBIMU

V15 YMmenue cocTaBisITh U peliaTh YpaBHEHUSI U HEPABEHCTBA, CBSI3bIBAIOIIIE HEU3BECTHHIE
BEJIMYMHBI B TEKCTOBBIX (B TOM YHCIIE MPUKIATHBIX 33]a4ax)

V16 Ymenue pemars npocTeiire KoMOMHATOPHBIE 3a/1a491 METO0OM Iepedopa, a TaKkKe C
UCTIOJIb30BAaHUEM U3BECTHBIX (POPMYIT

V17 YMeHune BbIUUCIATH B IPOCTEHIINX CIIy4asX BEPOATHOCTU COOBITHI Ha OCHOBE MOJICUETA
qucila UICXO/10B

V18 YmMeHnue pacro3HaBaTh Ha 4epTekax U MOJEISAX MPOCTPAHCTBEHHbIE (POPMBL; COOTHOCHUTD
TpEXMEpHBIE OOBEKTHI C UX ONUCAHUSIMHU, H300PAKEHUIMHU

V19 YMmenue onuchiBaTh B3aUMHOE PACMOJIOAKEHNUE MPSIMBIX U TNIOCKOCTEN B MPOCTPAHCTBE,
apryMEHTHPOBATH CBOU CYXKJICHHSI 00 3TOM paclooXeHU!

Y20 Ymenue ananu3upoBaTh B MIPOCTEHUININX CITydasX B3aUMHOE PACIoOIOKeHHE OOBEKTOB B
IIPOCTPAHCTBE



Y21 Ymenue nzo0paxarb OCHOBHbIE MHOTOTPAHHUKH U KPYTJIBIE TEJA; BHIMIOIHATH YEPTEKH 110
YCJIOBHSIM 3a]1a4

Y22 Ymenue cTpouTh npocTeiimue cedeHus Kyoa, Mpu3Mbl, IAPaMUIbI

V23 YMmenue pemiath IJIaHUMETPUUYECKUE U TTPOCTEHIIINE CTEPEOMETPUUECKUE 3a7]a4M Ha
HAXO0XJ/ICHUE T€OMETPUUYCCKUX BEIMYHH (IJIMH, YTIIOB, IUIOMACH, 00hEMOB)

Y24 Ymenue ucnonb30BaTh MPHU PEIICHUN CTEPEOMETPUUYECKHX 3a/1a4 TUIAHUMETPUICCKUE
(haKThl U METOIBI

Y25 YMmenue npoBoaUTh J10Ka3aTeIIbHBIE PACCYKIICHUS B XOJI€ PEIICHUA 3a7a4

31 3HaHue 3HAYCHHS] MATEMATHYECKOW HAYKH JIJIsl PEIICHHS 3a1a4, BO3HUKAIOIINX B TCOPHH H
MpaKTUKE; MIUPOTY U B TO K€ BPEMsI OTPAHUYEHHOCTh MPUMEHEHUS MATEMAaTHUYECKUX METOJI0B K
aHaJIM3y M MCCIICIOBAHUIO MPOIIECCOB U SABJICHUH B IPUPOJIE U OOIIECTBE

32 3HaHue 3HAUYCHUSI MPAKTUKU U BOIIPOCOB, BOZHUKAIOIIUX B CAMOI MaTeMaTHKE s
dbopMUpPOBaHUS U PA3BUTHS MAaTEMaTUYECKOM HAYKW; UCTOPUH PA3BUTHUS MOHITHS YUCIA,
CO3/IaHUsI MaTEeMAaTUYECKOTO aHAJIN3a, BOBHUKHOBEHUS U PA3BUTUSI T€OMETPUH

33 3HaHHUE YHUBEPCAIBHOIO XapaKTepa 3aKOHOB JIOTUKU MAaTEMaTUYECKUX PACCYKACHUM, UX
MIPUMEHHUMOCTH BO BCEX 00JIaCTIX YEJIOBEUYECKOM NeITeIbHOCTH

34 3HaHuE BEpOSTHOCTHOIO XapaKTepa pa3IMuHbIX POLECCOB OKPYKAIOLIEr0 MUpA.

OK 1. [ToHumaTh CyIIHOCTh M COIIMANIBHYIO 3HAUMMOCTh OyayIieil nmpodeccuu, IposBIsATh K HEeH
YCTOWYMBBINA UHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO J€SITE€IbHOCTb, UCXO/1s U3 1IEJIU U CIIOCOOO0B ee
JIOCTUKEHUS, OIIPEJIETICHHBIX PYKOBOAUTEIIEM.

OK 3. AnanuzupoBaTb pabouyr0 CUTYaIHI0, OCYILECTBIIATh TEKYIIHH U UTOTOBBI KOHTPOJIb,
OLICHKY U KOPPEKLHIO0 COOCTBEHHOM JIeATENbHOCTH, HECTH OTBETCTBEHHOCTD 3a PE3YJbTaThl
CBOEH paboTHI.

OK 4. OcymiecTBiaTh mouck HHGOpPMAIUU, HEOOXOTUMOM 11 YPPEKTUBHOTO BBHITOTHEHUS
npogeccuoHaIbHbBIX 3aj1ay.

OK 5. Ucnonb3oBath HHYOPMALIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH B IPO(eccroHalIbHON
JESATEIIBHOCTH.

OK 6. PabGotatb B koMaH€e, 3¢ (HEeKTUBHO 00LIAThCs ¢ KOJIEraMU, PYKOBOACTBOM, KIMEHTAMHU.
OK 7. UcriosHATh BOMHCKYIO 00513aHHOCTh, B TOM YHCJIE C IPUMEHEHHUEM MOTYYEHHBIX
pohecCHOHANBHBIX 3HAaHUH (JIJ1s1 FOHOLLIEH )

OK 11. Ucnonb3oBatk 3HaHU 110 (PUHAHCOBOM IPaMOTHOCTH, IIJIAHUPOBATh
peIIPUHUMATEIBCKYIO JIEATENbHOCTh B PO ecCHOHaIbHOU cdepe B perepanbHbIX
roCyJapCTBEHHBIX 00pa30BaTEeNIbHBIX CTaHIAPTaX CPEIHEr0 MPOPECCHOHATBLHOIO 00pa30BaHMs
(manee — ®I'OC CIIO).

(DOpMOﬁ aTTeCTaluu 110 y‘-IC6H01>i JUCHHUIIIIMHE ABJIICTCA IK3aMCH.



2. Pe3yabTaThl 0CBOEHHS YUeOHO JUCUMILIMHBI, MOJIeKAIINE IIPOBEPKe
2.1. B pesymbrare arrectanmu 1o yueOHOW mumcummmHe OVY][.04. «Marematukay
OCYIIECTBIISICTCS KOMIUICKCHAsI MPOBEPKaA CICAYIOMUX YMEHHH W 3HAHWM, a TaKXkKe JUHAMHKA

(dbopmMHpOBaHUs OOIINX KOMIIETEHIIHIA:

Pe3ysabTarsl 00yyeHusi: yMeHHMsI U IMoka3aTenu oueHKH dopma
3HAHNSA pe3yJabTara KOHTPOJISl
OLICHUBAHNS
YMeTh:
Y1 YMenune BBIIOJTHATH Haxoxnenne HOK u HO/I 1Byx u | YCTHBIE OTBETHI
apudmeTnuecKue 0oJiee dmcell. [IuceMeHHBIC
JIeMCTBHUA HaJ YMCIaMH, COYeTast - Beimonnenue apudMeTuuecKux | 3aaHHS
YCTHBIC U MUCbMEHHBIC MPUEMBI; JICUCTBUI HaJ ACUCTBUTEILHBIMU | DK3aMeH

HaxO/UTh
HpI/I6JII/I)KéHHI)I€ 3Ha4YCHUA BCIIMYHH U
HOTPEIIHOCTH BHIYUCIICHUIH
(abcoroTHAsI M OTHOCUTEIIbHAS);
CPaBHUBATH YHCIIOBbIC

BBIPpAXXCHUA

OK2. Opranus3oBbiBaTh COOCTBEHHYIO
NeSITeIbHOCTb, BBIOMpATh  TUIIOBBIC
METOJbl U  CHOCOOBI  BBIOJHEHUS
npodeccuOHaIbHBIX 33724, OLIEHUBATh
uX 3 (PEeKTUBHOCTH U KaYECTBO.

YHCIIaAMHU.
- Haxoxxnenue nmpuOImkEHHBIX
3HAYEHUH BEJIUYHH.

- HaxosxneHue aOCOIOTHON U
OTHOCHUTEJILHOU MOTPEITHOCTEN
BEIUMCIICHUH.

- CpaBHEHHE YUCIIOBBIX
BBIPAKCHUI.

V2 YMenne HaxoauTh 3HAUYEHHE

- Haxoxxnenuve 3HaueHus

VY CcTHBIE OTBETEI

KOpHSs1, CTENeHH, JIorapudma, KBaJIpaTHOTO KOPHS U3 ITucbmeHHbIE
TPUTOHOMCTPHYCCKUX HeﬁCTBHTeﬂbHOFO quciJjia. 3adaHusd,
BBIp@)KEHUI Ha OCHOBE ompenenenus, | - HaxoxxaeHne KopHs n— oif MPAKTUKYMBI,
HCIIOJIB3YS IMPU HCO6XO)II/IMOCTI/I CTCIICHU U3 ﬂeﬁCTBHTGHBHOFO IMPOBCPOUYHEIC
MHCTPYMEHTAJIbHBIE CPEJICTBA, qucia. paloThI,
I10JIB30BAaThCA HpH6J’IH)KéHHOI>i - Berancnenue 3HaueHUS CTEISHU CaMOCTOATCIIbHBIC
OLIEHKOI MpH MPAKTUYECKUX pacuéTax. | ¢ JII0OBIM MOKa3aTesIeM. paboThI, TECTHI

- Haxoxnenue norapudma DK3aMeH

OK6. PaGorate B KOJUIEKTUBE U
KoMaHzae, 3(PQPEeKTUBHO O0OIAThCA C

TTOJIOXKUTCIBHOT'O YK Jia I10
IMOJIOKUTCIIBHOMY U OTIIMYHOMY

KOJUJIETaMH, PYKOBOJCTBOM, | OT 10CHOBaHHIO a; IO OCHOBAHUIO
MOTPEOUTETISIMHU. 10.
- Boruncnenue 3HaueHus
TPUTOHOMETPUUECKUX
BBIPAKCHUI.

V3 Ymenne BEIMOTHATE

- [IpeoOpa3oBanue BbIpakeHUH,

VY CcTHBIE OTBETEHI

npeoOpa3oBaHus COJIEpKALINX CTEIEHb. [TucbmenHbIe

BBIpAXEHUH, TPUMEHSST POPMYJIBL, - [IpeoGpaszoBanue 3a/1aHUs

CBSI3aHHBIE CO CBOMCTBAMM CTeTeHel, | Jorapu(pMUUECKUX BBIPAKECHUH. [TpakTukym

norapudmMoB, - [Ipeo6pazoBanue TemaTnueckuii

TPUTOHOMETPUUECKUX (PYHKIIHI TPUTOHOMETPUUECKUX orpoc
BBIPAKECHU.

OK4. OcymiecTBaaTh NOUCK U
UCTIOJIb30BaHUE UH(OPMAIIHH,




HeoOxoaumon a1t 3¢pekTuBHOTO
BBITIOJTHEHUS MTPOPECCUOHATBHBIX
3a/1a4, mpoeccuoHaIbHOTO U
JMYHOCTHOTO Pa3BUTHS

Y4 Ymenne BeIUMCISTE 3HAUCHUE
(GYHKIHUHA 10 33TAaHHOMY 3HAYCHHIO
apryMeHTa IPU Pa3INYHbIX CIIOco0ax
3a1aHusl PyHKITUN

OK11. Ucnonp30oBaTk 3HAHUS 110
(uHAHCOBOW TPAMOTHOCTH,
IUTAHUPOBATD MPEANPUHUMATETBCKYIO
JESTSIIBHOCTD B IIPOPECCHOHATBHON
chepe B henepatbHBIX
rOCYIapCTBEHHBIX 00Pa30BaTEIIBHBIX
CTaHAapTaxX CPEeIHETro
poeCCHOHAIBHOTO 00pa30BaHUs

- Briunciienue 3Ha4eHUN
(hyHKIHIA 1O 3aTaHHOMY
3HAYEHUIO apTyMEHTA.

YcTHBIE OTBETHI
IInceMmenHbIC
3aJJaHus
[IpakTukym

V5 YMeHue onpenensiTe OCHOBHbBIE

- OnpeneneHre OCHOBHBIX CBOMCTB

YcTHEIE OTBETHI

CBOICTBA YHCIOBBIX (PYHKITHHA, YUCIOBBIX (PYHKIIHH. [Tucemennsie
WITIOCTPUPOBATh UX Ha rpadukax - 3aJaHus
TBopueckue
3aJaHus
(cooOmeHms)
Y6 Ymenue ctpouts rpaduku u3ydeHHBIX | -. MIUTIOCcTpalys OCHOBHBIX CBOMCTB | Y CTHBIE OTBETHI
(bYHKIUH, WIUTFOCTPUPOBATH MO TpauKy (YHKIWY 110 TpaduKy. [Mucemennsle
CBOWCTBA 3JIEMEHTAPHBIX (YHKIUH 3aJaHus
Tectbl
OK 5. Ucnosb30BaTh HHPOPMALMOHHO- Ok3aMeH

KOMMYHHKAITHOHHbIE TEXHOJIOTHH B
po(heCCHOHAIBHOM IeATENbHOCTH

V7 YMenue ucroyib308aTh HOHATHE
(YHKIMH JUTS OTIMCAaHUS ¥ aHAIH3a

- OnucaHue U aHaJIu3 3aBUCUMOCTEH
BCJIIMYHMH,

Y cTHEIE OTBETHI
TecThl

3aBHCUMOCTEH BEITUUNH BXOJISIINX B TIOHATHE PYHKIINH. PaKTUKYM
OK2. Opranu3oBbIBaTh COOCTBEHHYIO
JIeSITEIIbHOCTD, BEIOUPATH THITOBHIE
METObI ¥ CIIOCOOBI BBIITOJIHEHUS
po(heCCHOHANBHBIX 33]1a4, OIEHUBATh MX
3¢ (EKTUBHOCTH U Ka4eCTBO
Y8 YmMmenne HaxoIUTh MTPOU3BOTHEIE - HaxoxeHue mpou3BOIHBIX [IpakTnueckue
3JIEeMEHTAPHBIX (YHKIIHHA 3JIEMEHTAPHBIX (PYHKITHIA. paboTHI,
OK 3. IlpuauMath perieHus B zil\;zznqewnn
CTaHJAPTHBIX U HECTAaHAAPTHBIX
DK3aMeH

CUTYaIUsIX U HECTH 33 HUX
OTBETCTBEHHOCTh

OK 9. OpueHTHPOBATKLCS B YCIOBUAX
YacTOW CMEHBI TEXHOJIOTHI B
podeCCUOHATEHON IeATeTFHOCTH




Y9 YmMenne ucnonp3oBath Npon3BoAny0 | M3yuenue cBOHCTB QyHKUNH CaMocTosTeNnbHbIE
IUIS U3yYEHUs CBOMCTB GyHKUUH 1 IIOCTPOCHHE U TIPOBEPOYHBIE
MOCTPOCHUS rpahuKoB rpaMKOB C MOMOIIBIO TPOU3BOAHON. | PabOTHI

OKk3aMeH
OK 7. bpatp Ha cebs1 OTBETCTBEHHOCThH 3a
paboTy 4iIeHOB KOMaH bl (TIOAYHMHEHHBIX),
pe3yabTaT BHIIOTHEHUS 3aJaHUM.
Y10 YmMenue npuMeHsTh POU3BOAHYIO - Beruncnenve npuOImKEHHBIX IIpaxTnueckue
JUTSL IPOBECHUST TPUOTMKEHHBIX 3HA4YCHUI ¢ TOMOLIBIO TPOM3BOJHOMN. | PabOTHI.
BBIUMCIICHHH, PEIIaTh 3aa4n - Pemenwne 3aa4 NpuKiagHoro CamocTosiTenbHbIe
MIPUKJIAJTHOTO XapaKkTepa Ha HaX0XKJIECHUE | XapakTepa. u MIPOBEPOYHBIE

HanOOJIBIIET0 U HAMMEHBIIETO 3HAYCHUS

- Pemrenue 3aga4 Ha HaXOXKACHUE
HanOOJIBIIIETO U HAMMEHBIIIETO
3HAYEHU.

paboTHI, OIIpoc

Y11 YMeHue BbIUUCTATH B IPOCTEUIINX Briuucnenue onpenenéHHOro Tematnueckuii
CITyYasiX TUIOIAIN 1 00BEMBI C HHTErpana. omnpoc.
KCIIOJIb30BAHUEM OIPEEIEHHOTO - Boruucnenue mionianeii u 00b€MoB | BrimonHeHue 51
MHTerpaa npoctedmux Guryp c 3aluTa

HCIIONb30BAaHUEM ONPEACIEHHOTO PaKTUYECKUX
OK 5. Hcmonb3oBath HHGOPMAIMOHHO- | HHTETpaa. pabor.
KOMMYHUKALIMOHHbIE ~ TEXHOJOTMU B CamocrosTenbHbIe
npoq)eccyIOHanLHoﬁ TIEeATEIIbHOCTH " ITPOBEPOYHEBIC
OK 7. bpath Ha ce0st OTBETCTBEHHOCTD 32 paboTHL
paboTy 4ieHOB KOMaH/bI (TOAYNHEHHBIX),
pe3yNbTAT BHINOJIHEHUS 3aJaHUI
Y12 YMeHue pewiats palioHaabHbIE, - Pelienne panuoHanbHbIX Tematnueckuii
NoKa3aTeNnbHbIe, TorapuQMUIECKHE, ypaBHEHUI 1 HEPABEHCTB. ompoc.
TPUTOHOMETPUUECKUE YPABHEHUS, - Pemienne nokasaTenbHbIX Brinonnenue u
CBOJSIIIMECS K JIMHEHHBIM U KBaJIpaTHBIM, | YPABHEHUU U HEPABEHCTB. 3aluTa
a TaKKe aHAJIOTHYHbIE HEPAaBEHCTBA U - Pemrenne norapudmudeckux MPaKTHYECKUX
CHUCTEMBI ypaBHEHUI 1 HEPABEHCTB. pabor.

- PelieHne TpUrOHOMETPUUYECKUX CamocrosiTenbHbIe
OK?2. OpranuzoBsIBaTh COOCTBEHHYIO YpaBHEHUI 1 HEPABEHCTB. 51 MPOBEPOYHBIE
JeATEILHOCTD, BEIOMPATh THUIIOBHIE - Pemenne cuctem rnokasarenbHbIX, paboThI.

METO/IbI U CIIOCOOBI BBIMOJHEHHUS
po(heCCHOHAIBHBIX 33]1a4, OLIEHUBATh MX
3¢ HEKTUBHOCTH U KAYECTBO

JorapuPMHUIECKUX U
TPUTOHOMETPUUECKUX HEPABEHCTB.

Y13 YMeHue ucionb30BaTh rpaduuecKuii

Pemenue ypaBHEHMI 1 HEPABEHCTB

Brimonnenue u

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

OK 5. Hcnonw3oBate HH(OPMAIMOHHO- pabor.

KOMMYHUKAIIMOHHBIE ~ TEXHOJOTHMH B CaMocTOsTENBHBIE,

IpoQecCUOHAIBHOMN 1eATENbHOCTU MIPOBEPOYHBIE
KOHTPOJIbHBIE
paboThI.

Y14 Ymenune uzobpaxarp Ha - U300paxkenne Ha KOOpIMHATHOMN CaMocTosTenbHbIE

KOOPJAWHATHOM INIOCKOCTH pELIEHUS IJIOCKOCTH PELICHUN ypaBHEHUH, 51 IIPOBEPOYHBIE

ypaBHEHUH, HEPABEHCTB U CUCTEM C HEPAaBEHCTB U CHCTEM C IBYMS paboThL

JIByMsI HEU3BECTHBIMHU HEU3BECTHBIMH. Bremonnenne
KOHTPOJIbHOU 51

OK 9. OpueHTHpOBaThCS B YCIOBUAX MIPAKTUYECKUX

YaCTOM CMEHBI TEXHOJIOTHH B
podeCCHOHATBEHON IEeATeIFHOCTH

pabot. DK3aMmeH.

Y15 YMeHue cocTaBIsATh U pelIaTh

- CocraBiieHue u PCHICHUC

Brmmonnenue u




YpaBHCHUS M HEPABCHCTBA, CBSA3LIBAIOIINE | YPAaBHEHUI U HEPABCHCTB, 3aIuTa

HEH3BECTHBIC BETMIMHBI B TEKCTOBHIX (B CBSI3BIBAIOIINX HEM3BECTHBIE MIPaKTHYECKUX

TOM YUCJIC IPUKIIAHBIX 33]]a9aXx ) BEJIMYMHEI B 33]a4aX. paboT.
CaMocCTOSTEIIbHBIC

OK 3. IlpuHuMaTh pericHus B u MIPOBEPOYHBIE

CTaH/IaPTHBIX U HECTaHIaPTHBIX paboTEHIL.

CUTYaIUsIX U HECTH 33 HUX

OTBETCTBEHHOCTH

Y16 YmMenue periats npocTenive - Pemenue 3a1ay KOMOMHATOPUKH C Brimonnenue i

KOMOWHATOPHBIE 33aa91 METOA0OM KCIIO/IL30BAHUEM YKCJIa COYETAHMH U | 3aIuTa

nepedopa, a TAaKKE C UCIIOIb30BaHUEM pa3MeNIeHHI U3 N AIEMEHTOB. MPAKTUYECKUX

W3BECTHBIX OPMYIT pabor.
CaMocTosTEIbHbIE

OK2. Opranu3oBbiBaTh COOCTBEHHYIO 5 MIPOBEPOYHBIE

JACATCIIBHOCTD, BI)I6I/IpaTI) TUIIOBLIC pa6OTLI.

METO/BI U CIIOCOOBI BBITTOJHEHHUS KontponbsHas

npo¢eCCHOHANBHBIX 33]1a4, OIICHUBATh UX
3¢ HEKTUBHOCTH U KAYECTBO

pabota .TecT.

Y17 YMeHue BbIUUCTATH B IPOCTEUIINX Brruncnenne BepoATHOCTH COOBITHI | BuimomHeHue u

CIIydasiX BEPOSITHOCTH COOBITHII HA OCHOBE | Ha OCHOBE IPABWJIA YMHOXKEHHUSL. 3ammra

nosicyéra yucia UCX00B MPaKTHYECKUX
paboT.

OK 8. CaMOCTOSITENBHO ONIPEAEIIATh CamMmocTosTeIbHEIC

3a7a4u MPOPECCUOHATBHOTO U 51 MIPOBEPOYHBIE

JIMYHOCTHOI'O pa3BUTHUsA, 3aHUMATLCA pa6OTLI.

camM0o00pa3oBaHNEM, OCO3HAHHO

IJIAHUPOBATH MMOBBINICHUEC KBaJ'II/I(I)I/IKaI_[I/II/I

V18 YMmenue pacrio3HaBath Ha uepTexxax | - M3o0paxkeHme Ha  IUIOCKOCTH | BeimomHenne u

Y MOJIEJISIX POCTPAHCTBEHHbIE (YOPMBI; MIPOCTPAHCTBEHHBIX (POPM. 3ammra

COOTHOCHTB TPEXMEPHBIE O0BEKTHI € UX MPaKTUIECKUX

OTHMCAaHUSAMU, H300PAKEHUSIMHU pabor.
CamocTtosiTenbHbIe

OK 9. OpueHTHpOBaThECS B YCIOBUSAX u IIPOBEPOYHBIE

4acTOW CMEHbI TEXHOJIOTUH B paboThL

npodecCHOHAIBHON e TeNbHOCTH

V19 YmMenue onucsiBaTh B3aUMHOE - U3zo0pakeHne B3aUMHOTO Brinonuenue 51

pacnookeHne NPSAMbIX U IIIOCKOCTEH B PacioIoXKEHU 3aIuTa

MIPOCTPAHCTBE, ApTYMEHTHPOBATH CBOH MIPSIMBIX u IJIOCKOCTEN B | IPAKTHUUECKUX

CYXXJICHHUS 00 3TOM PaCIIONIOXKEHUN MIPOCTPAHCTBE. pabor.
CamocTtosiTenbHbIe
u MIPOBEPOYHBIE
paboTEHL. Tecr.
Tematnueckuil
ompoc.

Y20 YmMenune ananusupoBaTs B - Iloctpoenne u anamu3 B3auMHOro | BelmonmHeHue u

MPOCTENIIINX CITydasx B3aUMHOE PacTONIOKEHUS 00BEKTOB B | 3amuTa

pacnosioxeHne 00bEKTOB B IPOCTPAHCTBE | MPOCTPAHCTBE MPAKTHYECKUX
paoor.

OK 8. CaMOCTOSITEIIEHO OTIPEACIIATh CaMocTosITENIbHEIE

3a1a4u MpoeCCHOHATIBHOTO U 51 [IPOBEPOYHbIE

JIMYHOCTHOTO Pa3BUTHS, 3aHUMATHCS paboThI.

caM000pa3oBaHUEM, OCO3HAHHO
IUTAaHWPOBATH MTOBBILIICHUE
KBaJH(PHUKALIH.




Y21 Ymenue n3o0paxaTb OCHOBHBIC

[TocTpoenne MHOTOTPaHHUKOB H

Brmmonnenne Hu

MHOTOT'PaHHUKH U KPYTJIbIC TENA; KpPYIJIBIX TE. 3aImura
BBITIOJIHATH YEPTEXKU IO YCIOBUSIM 337a4 | -  BrollonHeHne  yepreked MO | MPaKTHUECKHUX
YCIIOBUSIM 3a4a49H. pabor.

OK2. Opranu3oBbIBaTb COOCTBEHHYIO CamocTosTenbHbIE

JIeSITeIbHOCTD, BEIONPATH THIIOBHIE u MIPOBEPOYHBIC

METOIBI U CHOCOOBI BEITIOITHEHUS pa60TBI-

po(heCCUOHANBHBIX 33]1a4, OLICHUBATh MX

3(()EKTUBHOCTH U KAYECTBO

Y22 YMmenune cTpouTs pocTeime - [TocTpoenue npocreiiimux ceueHni | BolnoaHeHue u

ceveHus Ky0a, IpU3MBbI, THPaMUAIBI Ky0a, IPU3MBI, THPAMHU/IBI. 3aluTa
MPAKTUYECKUX
pabor.
CamocrosiTenbHbIe
paboThI.

Y23 YMmenue pemats ianuMerpudeckue | Pemenue 3amad  Ha  HaxoxkaeHue | BoimonmHeHue u

U IPOCTEUIINE CTEPEOMETPUYECKHE FEOMETPUYECKUX BEIHYHUH. 3aIuTa

331440 Ha HAXO0XKJACHUE FEOMETPUUECKUX NPaKTUYECKUX

BEJIMYUH (JUIHH, YTJIOB, ILIONIA/ICH, pabor.

00BEMOB) CaMmocTosiTensHbIC
u MIPOBEPOYHBIE
paboThI.

Y25 YMeHue npoBoAUTh 10Ka3aTebHbBIC - Pelienne 3amay Ha 10Ka3aTeNnbCTBO. | BhlnonHeHue u

pacCcyXJIeHUs B X0/l PEIICHUS 3a/1a4 3amura
MPAKTUYECKUX

OK 3. IIpunnMaTh pemieHus B pabor.

CTaHJAPTHBIX U HECTAaHAAPTHBIX CamocrosiTenbHbIe

CUTyaIHsIX U HECTH 32 HUX u MIPOBEPOTHBIC

OTBETCTBEHHOCTh paboThL.

3HaTh:

31 3HaHMe 3HAYEHUSI MAaTEMAaTHYECKON - @opMyIUpPOBKA MTPABHIT becena.

HAYKH JUTsl pEIICHUs 3a/1a4, BOSHUKAIIUX | auddepeHipoBanus u [IpaxTuueckue,

B TEOPHH U MIPAKTUKE; IMUPOTY U B TO )K€ | TIEPEUMCIICHUE MPON3BOTHBIX CaMOCTOSITENTbHBIE U

BpEMs1 OTPAHUYEHHOCTh IPUMEHEHUS OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIUI | MPOBEPOUYHBIC

MaTeMaTUYECKUX METOJIOB K aHAIN3Y U - [Ipunoxxenue onpeneIeHHOro paboThL

UCCJICIOBAHUIO IIPOLIECCOB U SIBJIEHUI B
NpUpoje U 00LIeCTBE

OK 1. [loHnMaTs CyIIHOCTb H
COIMAJIbHYIO 3HAYMMOCTH CBOEH Oy Tymieit
npodeccuu, NposIBIATH K HE
YCTOMYHBBII HHTEPEC

WHTETpasa K BBIYHCICHUIO II0MIaen
IUTOCKUX PUTyp, 00BEMOB Tel
BpaIleHHUs, IyTH, IPOHIEHHOTO
TOYKOU

32 3HaHue 3HAYCHUS IPAKTUKU U
BOIIPOCOB, BO3HUKAIOIINX B CAMOM
MaTeMaTuke it HGOPMUPOBAHUS U
pa3BUTHUSI MATEMATHYECKOM HAyKH;
WCTOPHUY Pa3BUTHS TTOHSATHS YUCIIA,
CO3JaHMs MaTEMAaTHYECKOTO aHaJIu3a,
BO3HUKHOBCHHMSI U PA3BUTHS [COMETPUU
OK 8. CaMOCTOATENBHO ONPEENATh
3a/1a4u MPo(heCCUOHATBHOTO U
JTUIHOCTHOTO Pa3BUTHS, 3aHUMATHCS
caMoo00pa3oBaHUEM, OCO3HAHHO
TUTAHUPOBATh MOBHIIICHUE KBATH(pHUKAINN

- @opMyITUPOBKA MPaBHI
nuddepeHInpoBaHUs 1
MEPEYHCIIEHUE TTPOU3BOHBIX
OCHOBHBIX

3JIEMEHTAPHBIX QYHKIUH

- [IpunoxeHue onpeneneHHoro
WHTEeTrpaia K

BBIYUCIICHHIO TUIOMIA/ICH MIIOCKUX
¢uryp, o6beMOB T BpalIeHus,
MyTH, TPONUIEHHOTO TOYKOMH

VCTHBIE OTBETHI
Tectrl. becena.
[IpakTnueckue,
CaMOCTOSTENLHEIE U
MTPOBEPOYHBIE
paboTEHL.




33 3HaHuEe YHUBEPCATBLHOTO XapaKTepa - [lepeuncrenne TaOMMYHBIX Temarnueckuit
3aKOHOB JIOTHKH MaTeMaTHIECKUX HWHTETPAIOB orpoc,
paccykaeHui, UX IPUMEHUMOCTH BO BceX | - DOpMyITUpOBKA FT€OMETPUYECKOTO U | CAMOCTOSITEIBHBIC
00J1aCTSIX YEI0BEYSCKON ACATCIBHOCTH MEXaHHYECKOTO CMBICIIa paboTHL

OK 11. Ucnions30BaTh 3HAHUS 110 MPOU3BOIHOU

(UHAHCOBOW IPaMOTHOCTH, IIJIAHUPOBATH

NPEANPUHAMATEIBCKYIO JICATSILHOCTD B

npodeccuoHansHOU cepe B

(benepaiabHBIX rOCyIaPCTBEHHBIX

00pa3oBaTEeNbHBIX CTaHIAPTAX CPEIHETO

po(heCCHOHANTBHOTO 00pa30BaHUS

34 3HaHue BEPOATHOCTHOTO XapaKTepa DopMyIHpPOBKa KIaCCUISCKOTO Bremonnenue u
Pa3INYHBIX MPOIECCOB OKPYKAIOIIETO OTIpe/IeNICHHSI BEPOSITHOCTH 3amnura

MUpa MPaKTUICCKUX

OK 9. OpreHTHpPOBATECS B YCIOBUSIX pabor.

YacTOW CMEHBI TEXHOJIOTUI B CamocrosiTenbHbIe
pohecCHOHATPHON NEATENbHOCTH paboTHL




2.2. KOHTPOJIb U OlleHKA 0CBOEHM S YU4eOHOM TUCUMIJIMHBI IO TeMaM (pa3aesam)

DJleMeHT y4eOHOoM

(I)OprI H METOAbI KOHTPOJIA

JM CIUTLINHBI Texkyummii KOHTPOJIb Py0Ge:xHbIii KOHTPOJIb IIpome:xxyTouHasi aTTecTanus
®dopMa KOHTPOJIA IIpoBepsiembie DopMa KOHTPOJISA IIpoBepsiemble dopma IIpoBepsiemble VY, 3,
Y,3, K Y,3,K KOHTPOJIsI K
Tema 1. Benenue Yemmuwiit onpoc 31, 32 31, 32
Tema 2 Ilpakmuuecxoe 3anamue Nel-Ne9 | V1,32,31 V1,32 31 IK3ameH V1,32 31
PasButHe nmoHaTus o | Tecm OK 2, OK 4, Ilposepounasn OK 2, OK 4, OK 2, OK 4, OK3,
qHCIIe Camocmoamenvnas paboma Nel- | OKS5, OKG6, paboma Nel OK?5, OK6, OK7, OK®6, OK7, OKS,
4 OK7, OKS, OKS, OK11 OKl1
OKl11
Tema 3. KopHu, Ipaxmuueckoe 3auamue Nel0- V2,V3,V1,31, Ilposepounsie V2,V3,V1,31, Drzamen vV2,V3,V1,31,
CTeleHu 1 Ne26 32, OK2,0K 3, | pabomwiNe2,3 32, OK2,0K 3, 32, OK2,0K 3, OK4,
norapudMmal Camocmosmenvhas paboma Ne5- | OK4, OKS, OK4, OKS5, OK6, OKS5, OK6, OK 7,
12 OK®6, OK 7, OK 7, OK 8, OK 8, OK11
OK 8, OK11 OK11
Tema 4. Tlpsimbie u | IIpaxkmuueckoe 3anamue No27- V19,¥20,¥25,3 | Ilposepounas Vi9,y20,¥25,32, Vi19,¥20,¥25,32,31,
IUTOCKOCTH B Ne37 2,31,0K2,0K | paboma Ned,5 31, OK2,0K 3, OK2,0K 3, OK4 OK
IPOCTPaHCTBE Camocmosmenvras paboma 3, OK4 OK OK4 OK
Nel3-20
Tecm
Tema 5. IIpaxmuueckoe 3ansmue Ne38-45 | 33, V26, OK1, | Koumponvuas 33, V26, OK1, 33, V26, OK1, OK2,
Kom6unaTopuka Camocmosmenvhas paboma OK2, OK 3, paboma Ne 1. OK2, OK 3, OK 3, OK4, OK5,
No2]-24 OK4, OK5, OK4, OKS5, OKB6, OK6, OK 7, OK 8,
Tecm OKb6, OK 7, OK 7, OK 8, OK9. OK11
OK 8, OK9. OK9. OK11
OK11
Tema 6. THpaxmuueckoe 3anamue Nod6-56 | 32,¥24,¥25,V2 32,V24,Y25 V23
Koopauuarsl u Camocmosmenvuasn pabomaNe25- | 3 OK2,0K 3, OK2,0K 3, OK4,
31 OK4, OK5, OK5, OK6, OK 7, OK
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BEKTOPHI OK6, OK 7, 8, OK9
OK 8, OK9
Tema 7. OcHOBBI Ipaxmuueckoe zansmue Ne57-75 | ¥V2,V3,V1,31, Ok3zamen Y2,¥3,V1,31,
TPUTOHOMETPHH Camocmosmenvhas pabomaNe32-43 | 32/ V5 32, V5
OK1, OK 2, OK1, OK 2, OK3,0K 4,
OK3,0K 4, OK5, OK5, OK6, OK7, OK 8,
OK6, OK7, OK OK9
8, OK9
2 kypc
Tewma 8. @ynaknuu u | Ilpakmuueckoe 3anamue Nel-10 V4,v6, V7 Dx3amen Y4,¥6, V7 31,32, OK
rpaduKn Camocmosmenvhas paboma Ned4- | 31,32, OK 2, 2, OK 3, OK4, OK5,
50 OK 3, OK4, OK 6, OK7, OKS,
OK35, OK 6, OK9Y9, OK11
OK7, OKS,
OK9, OKI11
Tema 9. Ipaxmuuecxoe sansmue Nol1-23 | V23,V24,V25,3 Oxzamen V23,V24,¥2531,32Y
MHOrOrpaHHHKY U Camocmosmenvhas paboma Ne51- | 1,32, V18, 18,
KpyTIbIe TeNa 59 V20,¥21,¥22, V20,V21,V22,
OK2,0K 3, OK4, OK2,0K 3, OK4, OK5,
OK5, OK6, OK OK6, OK 7, OK 8, OK9
7, OK 8, OK9,
Tema 10. Hauana Hpaxmuuecxoe sansmue Ne24-34 | V8,V9,V10, Orzamen V8,¥9,V10,
MAaTEMATHYECKOTO Camocmosmenvuasn pabomaNe60- | ¥V25,31,32,33 ¥25,31,32,33
J— 63 OK1, OK 2, OK1, OK 2, OK3,0K 4,
OK3,0K 4, OK5, OK5, OK6, OK7, OK 8,
OK6, OK7, OK OK9
8, OK9
Tema 11. Unterpan | IIpaxmuueckoe sansmue Ne35-42 | V11,3231, Oxzamen V11,3231,
1 €T0 IIPUMEHEHHE Camocmosmenvhas pabomaNe6d- | V25 OK2,0K Y25 OK2,0K 3, OKH4,
69 3, OK4, OK3, OK35, OK6, OK 7, OK
OKb6, OK 7, 8, OK9
OK 8, OK9
Tema 12 . Ipakmuuecxoe 3ansamue Ne43-47 | 34,17 OK1, Drzamen 34, V17 OK1, OK2, OK
aeMeHTBI TEOpUH Camocmoamenvnas paboma Ne70-73 | OK2, OK 3, 3, OK4, OK5, OK6,
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BEPOATHOCTEHN U OK4, OK5, OK 7, OK 8,
MaTeMaTHUEeCKOM OK6, OK 7, OK9,0K11
CTaTUCTHKU OK 8,
OK9,0K11
Tema 13. Hpaxmuuecxoe sausmue No48-63 | V12,V13,V14, Drzamen Vi2,Vi3,Vi4,V15,31
VpaBHeHus 1 Camocmoamenvrasn pabomahNe74- | V15,31 OKl, OKI, OK 2, OK3,0K
HEPaBEHCTBA ” OK 2, OK3,0K 4, OK5, OK6, OK7,
4, OK35, OKG6, OK 8, OK9, OK11
OK?7, OK 8,
OK9, OK11
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3. Onenka ocBoeHusi y4eOHOM THCHUIIINHBI:
3.1. ®opmMbl M MeTOAbI OLIEHUBAHMS

[IpenmeTom oneHKH cityx)at yMeHus U 3HaHusl, npeaycmorpeHusie ®I'OC COO u ®I'OC
CIIO nmo mucuurmumue OY]1.04.«Matematukay, HampaBlieHHbIE Ha (GopMHupoBaHHE OOIIMX U
pohecCuOHANBHBIX KOMIIETEHIIUH.

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

IOJTHO  pacKpblUl  COJEpXKaHME  MaTepuasia B O0beMe,  INPEayCMOTPEHHOM
IPOrpaMMOi U yUeOHUKOM, U3JI0KHI MaTepral rPaMOTHBIM SI3bIKOM B OIpEIeICHHON

JIOTUYECKOW I10CJIEI0BATEIBbHOCTH, TOUYHO HUCII0JIb3YSl MAaTEMaTUUECKY0 TEPMUHOJIOTHIO U
CUMBOJIMKY; IPABUJILHO BBIITOJIHUI PUCYHKH, YEPTEKH, IPaQUKH, COMYyTCTBYIOIINE OTBETY;

1oKa3aj yMEHHE WJUTIOCTPUPOBATh TEOPETUUECKHE 10JIOXKEHHUS
KOHKPETHBIMU IIPUMEPaMH, IPUMEHSITh UX B HOBOM CUTYAI[UH NP BHIMOIHEHUN MTPAKTHYECKOTO
3a/laHus;

MPOJEMOHCTPUPOBAI  YCBOGHHE paHEe M3YYEHHBIX  COIMYTCTBYIOIIUX BOIPOCOB,
c(OpPMUPOBAHHOCT U YCTOWYMBOCTb HCIOJIb3YEMBIX IPHU OTPAOOTKE YMEHUI U HABBIKOB;

OTBEYAJI CAaMOCTOSTENILHO 0€3 HAaBOISAIINX BOIIPOCOB IpernogaBaTesia. Bo3MoxxHbI  ofHa

JIBE€ HETOYHOCTU TMPU OCBELICHUH BTOPOCTENEHHBIX BOIIPOCOB WJIM B  BBIKJIAJKAX,
KOTOpBIE CTYACHT JIETKO HCIPAaBHI [0 3aMEYaHHIO MPEINo1aBaTesl.
«Xopouo», eciii CTYJEHT:

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

HEJOCTaTKOB: B H3JIO)KEHUHU JIOMYIIEHbl HEOOJbIIME NpOoOesbl, HE HCKa3UBIINE

MaTEMaTHYECKOE COepKaHNe OTBETA;

JIOTIYILIEHbI OJIH JIBa HEJO0YETAa IIPH OCBELIEHUH OCHOBHOI'O COJIEPKaHUs OTBETA,

WCIIPABJICHHBIE 110 3aMEYaHUIO NIPENOIaBaTeNs;

JOMyIIeHbl  ommOKka  wiauM  Oolee  JBYyX  HEJOYETOB  IPU  OCBELICHHUH
BTOPOCTENIEHHBIX ~ BONPOCOB MM B BBIKJIAJKAaX, JIETKO  WCIPABICHHBIE IO
3aMEuyaHUIo MpenoaBaTes.

«Y10BJICETBOPHUTEIBHO» CTABUTCS B CIEIYIOIIMNX CIydasX:

1) HENMOJHO WJIM HEMOCJEAOBATEIbHO PACKPBITO COJACp)KaHME Marepuayia, HO
noka3aHo oOIiee MOHMMaHHE BOIpOca M IMPOJEMOHCTPUPOBAHBI YMEHHs, JOCTATOUHBIE
JUIsL JallbHEHIIEero YCBOEHUs MPOTrpaMMHOIO Marepualia

2) UMENUCh 3aTpyIAHEHHs WM JOMYyLHICHbl OWIMOKM B OIPEICICHUH TOHSATHH,
HCIIOJIb30BaHUU MaTeMaTH4eCcKOn TEPMHUHOJIOTHH, yeprexax, BBIKJIa/IKaX,
VCIIPABIIEHHBIE ITOCJIE HECKOJIBKUX HAaBOJAIIMX BOIIPOCOB MPEIOIaBaTENs;

3) cTyIeHT He chopaBuics C TNPUMEHEHHEM TEOpHUM B HOBOM CHUTyallud Mpu
BBINOJIHEHUH MTPAKTUYECKOTO 33aHNs1, HO BBIIIOJIHUII 33/1aHUS 00513aTEILHOTO YPOBHS

CJI0’KHOCTH 110 TaHHOM TEME.

«HeynoB1eTBOpHUTEIBHO» CTABUTCS B CIEAYIOIIMX CIIy4asX:

1)He pacKpbITO OCHOBHOE COJIEpPYKaHUE YUeOHOTO MaTepuaa;

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

4yacTHu yueOHOro MaTepHana;

3) nonymeHsl ~ OmMOKM B ONpENeNieHHMHM  TMOHATHH, TpPU  HUCIOJIB30BAHUH
MaTeMaTU4eCKOl TEpMUHOJIOTUH, B PUCYHKaX, YepTekKax WK rpadukax, B BBIKJIa/IKaX,
KOTOpBIE HE HCIPABIEHBl IOCIE HECKOJBKMX HABOJAIIMX BOIPOCOB IIPENOAaBaTels.

2. IlucsMeHHas1 padora.
«OTJIMYHOY» CTaBHUTCS, CCITH:

1) paGoTa BBINOJIHEHA MTOJIHOCTHIO;

2) B JIOTHYECKHX pACCY)KICHHSAX © OOOCHOBAaHHH pECIICHWS HET NpoOeIoB H
omunOoK; 3)B PpEHICHHH HET MaTeMaTU4YeCKHX OMIMOOK (BO3MOXHA OJHA HETOYHOCTb,
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OIKCKA, HE SBJISIOIIASACS CIEICTBUEM HE3HAHUS MM HEOHUMaHHs y4eOHOTO Marepuara).
«Xo0pomIo» CTaBUTCS, SCITH:

1) paboTa  BBIIOJHEHA  IOJHOCTBIO,  HO  OOOCHOBaHMS  INArOB  PCIICHHUS
HEJIOCTaTOYHBI (ecim yMeHHE 000CHOBBIBATh paccyXIeHHUs HE SBIISIIOCH
CHeHaTbHBIM 00BEKTOM IPOBEPKH);

2)IomyIeHa ojiHa OIMOKa WK 1Ba-TPH HEJ0YeTa B BBIKIIAKAX, PUCYHKAX,
yepTexax Win rpadukax (ecim 3TH BUIBI padOThI HE SBISUIUCH CIIEHUAIBHBIM
00BEKTOM MPOBEPKH).

«Y10BJIETBOPUTEIBHO» CTAaBUTCS, €CITH:

JOomyIieHsl Oonee oxHOW oOmMOKM WM OojJee JABYX-TpeX HEJOYETOB, HO
y4amuics BJIaJICeT B yepTeKax WIH rpadukax, BBIKJIA/IKAX,
00s13aTeIbHBIMU YMEHUSIMH 10 TIPOBEPSIEMON TEME.

«Hey/10BJ1IETBOPUTEILHO» CTABUTCS, CCIIH:

JIONYIIEHBI CYIIECTBEHHBIE OMIMOKH, TOKAa3aBIIKe, YTO CTYICHT HE BIIA/ICET
00s13aTeIbHBIMUA YMEHUSIMH T10 JAHHOM TeMe B MTOJTHOU Mepe.

3. DK3aMeH.
Orenka IIpoueHT BBINMOJHEHHBIX 33JaHUI
«» 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
Bapuaunt
1.Boruncnuts:

5 2 5
22 2x02
8 3 14

(3~ -4,375): 195
12 9

o a—~C
2. HaiiTn 3HaueHUe BBIpAXKECHHUS Trcocomas= 1,5;¢=-35

7 o o
3. HpCI[CTaBI/ITB ,Z[p06b m B BUAC ACCATUIHOU IICPUOANICCKOU IIpO6I/I

4. IlpeacTtaBuTh YUCIa B CTAHAAPTHOM BHJIE:
a) 0,0000712; 6) 675000000
5. HaiiguTe OTHOCUTENIbHYIO MTOTPEIHOCTS ( B MPOLIEHTAX):

+
Huamerp Jlynsl (B km) d = 3476 -1
6. Jlaubl uncna z;=3—1; z,= 2 +3i.
Haiitu cymmy, pasHocts. [IponsBeneHre U 4aCTHOE 3aJaHHBIX YUCEIL.

Bapuant
14



1.Beryuciaurs:

1 7
3_11 51
4 17 56

o d— C
2. Haiitu 3HaYeHNE BBIpAKEHUS T oo cemas 1,6;c=-4,5

5 N o
3. IlpeacraButh 1poObH 5 B BHJIC IECATHYHOM NIEPHOAMIECCKOM npobu

4. IlpencraBuTh Yucia B CTAaHAAPTHOM BUJIE:
a) 0,0000259; 6) 389000000
5. Haiiiure 0OTHOCUTENbHYIO MOTPELIHOCTH (B MPOLEHTAX):

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

6. Jlanbl uncna z,;=2 — 3i; z,= -4 +i.
Hanu CYMMY, pPa3HOCTb, IIPOU3BCACHNC U YACTHOC 3aJaHHbIX YHUCEII.

CamMocroATenbHasA padora Nel

1. HaliiuTe BCe HATypaAbHbIe YHCJIA X H ¥ TAKHe, YTOOKL:
a)7X+12y=50
6)5X-y=17
2. HalijuTe BCe HATypalbHble YHCIA 11, IIPH KOTOPBIX BEIPKEHHA
5n+4 5n+4
a) 6)
n n+3
ABJNAKTCA HATYPATbLHBIMH.

3. 3anumuTe 0OLIKHOBEHHYI0 Ap00E B B e OecKOHeYHOH IepHoJuIecKoR Jpodu:
2 3
a) 3 6) S
4. Mex 1y pallHOHANBHEIMH YHCIaMH a H b moMecTHTe 5 pallHOHANEHEIX:
aJa=11 b=12
. 11 10
6) a=— ==
12 12
5. Kakoe K3 JaHHLIX YHCe/ ABNASTCA HPPALHOHAIEHEIM:
a) 2, (2345) 6)V0,(4) B)V1,96 r)V19,6
6. Ha 4ucnopoil npaMoi oTMedeHbl ToYKH A (-2) H B (17). HafifuTe KOOpAHHATEL TOYKH M,
HenAamei oTpe3ok AB B cooTHoweHHnH AM: MB=2

CamocToaTe/LHas pa6ora Ne2

1.06paTHTe CMeIIaHHYI0 NePHOAHYECKYH0 Jp00s B 0OEIKHOBEHHYHO:
a)0,5(3) 6)0,3(45) B)0,(27)
2. BeIMHCIHTe 3HaUYeHHA BhIpa/KeHHH:

Lo+ (2-17)=
51070 337 4t~
6)(7;-37):47=
022 1272) - (25-4—)=
B) (4217 - 1275) - (25-430)=
N
r) (x: 22] .-/, HafanTex
3. VopocTuTe BEIpasKeHHe
R N A
2 Gx-2)-4(23x+7)=
(e5Z - ga)22
2

30 18

2
4. HafiTu 4yncno, eciu 363—% KOTOPOT'O COCTABJIAET oo
O

15



CaMocToATe/IBHAA padora Ne3

1. BEINOMHHTE JeHCTBHA:

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

a)

l:D.49-2E
3 8

(175 2+ 1751 )2
o 5 E 7
6) (1?

<0

—0,325}:§-0,4
B]iﬁ 5'[2 10 s5° "2 '3
2. PemiuTe ypaBHeHHE
4 2
a) [0.?};—;]- 1;=6.45

) 0,3x- 8,632 = 3,644

CaMocToATeNLHAA paboTa Ned
1. BEIMOMHHUTE AeACTEHA:

1 2 1 _1 1 4
a][22.33].[?2.?3}-54-21
4 5 13 _ 2 2
6)(7-1—--3-+3-—):--~
23 6 619773 3
2. PemnuTe ypaBHeHHE:
g 7
a][4.2—3}:].21=6
= 3.5
0][2:{—11].33—5,5

Tema 3 «KopHnu, crenenu u 1orapupmMbn»

IIposepounasi padora Ne 2. «KopHu u creneHn»
Bapuanr

1. HpeI[CTaBI/ITB CTCIICHDb C pallMOHAJIBHBIM ITOKA3aTCJIEM B BUIC KOPHS II-CTCIICHU:
1 1 3

2 3= 32 = 2 W5
a)53; 6) 372; B)474; 1) 68 ; M)C*; e)p°2; %)0,2%°
2. IIpeacTaBuTh B BUJIE CTEMEHH C PAIIMOHAIBHBIM MTOKA3aTEIIEM:
713
a)/1,3; 6) o B)" ;; nN¥4,3; Ve e)' V2

3. Beryucinurs:

-1 1 1 -1
2)3/0,027 * 3/0,09; 6)3/37 * 45 * /35 x 4; B)3/125 * 0,027; r)(i)T *252 - 81z * 12573

Bapuant

1. Hpe}ICTaBI/ITB CTCIICHDb C pallMOHAJIbHBIM IMOKA3aTCJIEM B BUIC KOPHSA II-CTCIICHU:
1

3 3L 3 1 2,2
a)74;6) 573; B)87; 1) ;4% n)ps3; e)y3; %)8,5%°

2. IIpencTaBuTh B BUE CTETICHHU C pallMOHATBHBIM ITOKA3aTEIEM:

16



a)2,5;6) )\f n3/3,7; mVaZ; e)i/a

3. BBI‘II/ICJ'II/ITB
6)4/32 %3 * 48 % 27; 8)V25 » 72 * V77, (2165 *( =)2-571% (—)2

a): 7\/—9

CamocrositesibHass padora NeS

CTeneHkb C He/bIM I0KAa2aTe/eM.
BHINOMHHUTE AeHCTBHA:

1 9
a) ((17)1-22)3+32+()-7°
s o
— -
¢ Tt
N 2724371
BJ(E)—Z +(-4)"1:540,572

2b 2
— 2.
N 2y
2
ﬂ)ﬁxrz-;ﬂ}r‘
&) Gty 1) o

x2+xy+y?

CamocrosiTesibHass padora Ne6

CTeneHb C HeJbIM IIOKA3aTeleM.
BEINOJMHHTE OJeHCTBHA:
22271457354
a) 10—3:10—2—(025}“‘

4
-::-] a’b3c?: 1— “*b2c?

4
B) 12 xzjr"-—x"}rz

2

—2Xy+y
) (2 -y et
a~l-g™? a_1+B 1
. . 1
ﬂ}[a_i+5_1 a_i-s_i] (4aB)

43 2g% 557

227155 16c4

e)



CamocrosiTesibHass pabora Ne7
[IpeocfpazopaHie pagHKATA.
1. BRINOJMHHTL AeH CTBHA:
a) (1-V2) (3+V2)=
6) (vVx +VB)2= _
B) (V7 +V12) (V12+47)=
2. CpaEHHTE 2HAYEHHA BERIPAHSHHN:

1 . 2
35 w42 V76 u 54’45
-1 1
[ e -
033 m u,rw’zz

3. CoKpaTHTE Apolb:
ax—3y
a)_———
gy—16x
253493
5\-':+ 7\-'.3
CamocrositesibHas padora Ne§

1. BEINOMHHTE OeACTEHA:

a) (2v3 +1) (1-2V3)

8) (5V6-612)2

B) (7v2-V98 ++/10) /2
2. PazmosdTh Ha MHOMITENH

az- 3= 16c2-T= va-a=
3. CokpaTHTs ApobM:

7T

ayf—
c—2

T
x
cT—C
6)
—
W LE—T
Bl ——
2—/14
— r
WE+Y 2

Ew?— :lm'.:lc

CamocrosiTesibHast padora Ne9

Crenens c PAHOHANLHEIM MMOKA3aATe1eM.

1. lIpegcTaEMTEL E BHE KOPHA M2 4HCIA

—i&
a) 412 6)5s B)413
2. HafiT zHa4YeHHe 9UCA0BOT0 ERIPAHeHHA:
3 2

2z
a) 24.3s 6] [544]_13
1
5 - -
B) OH4= r) "ETL’EE
g1a
3. ¥OpocTHTE BREIpAHEEeHHA:
1

a—8 HE —d
a) 1T 3 6)
P — x—15
a+E

Bl ¥t 1 =

a3— a?nE +82
4. HafiTH 2Ha49eHle BEIPOKEeHHA:

z 1
a)27a+ [Ej-ﬂ-?S -2505=

8 4t 1 2
E]El 4 +[E) 3 -(Ej 5

18



CamocrositeibHas padota Nel0

1LIlpeAcTaBHTE B BHE KOPHA H3 YHCIA BRIPAHEHHE:
—ik
A )
a)162  6)7s E)8Ls
2. HaiiTi 31 at:enne tmc.m:raurn ELIpaHeHHA:
:In

a) 0,001 3—{2]2 643 82 +(90)2
3. YOpOCTHTE BEIpA#eHHA:
vErl 1

[
EHbERYHE XV
a+E

6)z =11 =

a3—aipitos

IIpoBepounas padora Ne 3 « Jlorapugm. IIpeodpazoBanune BbIpaxeHnin»
Bapuanr

1. BeraucnuTs:
a) log, 8 +log, 2; 6) 10g1 28 - log1 7; B) (logg 2 + log, 3 + 210824) logs7,

r) (loge 2 + loge 3 + 2108z 4)logs 7

2. Haiitu X 1o 1aHHOMY €ro norapH(bMy:

a)log; x = log; 14 — log; 98; 6)log, , x = log 2 93 + logp, 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., TIponorapuMUpPOBATh TI0 OCHOBAHHUIO 5 BhIpaxkenue 125a* ; B*

Bapuanr
1. Beruncnurs:

a) log;, 4 +log,, 36; 06) log, 7 - log, 116; B) (2logg 3 - logg 45) : (logg 5 + logg 125);
r) (log, 20 — log, 5 + 7'°878)189,

2. Haiitu X mo maHHOMYy ero jorapupmy:

a)log, x =log, 56 — log, 8; 0)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. TIponorapupMUpOBaTh IO OCHOBAHUIO 2 BEIpakeHue 16a? : B3

CamocrosiTeibHas padora Nell
JlorapudMel, feficTEHA HAA JorapudMaMH.

1. BeiaHcaHTe:
1 1
logs125 logz__ ].Dg_:a ll:lgi o1

2. BeraucanTe: .
1ok 2loE:5  g2dog5 5 2log; 25+ 3log, 64

3. [IponorapudMupyiTe N0 OCHOBAHHID 2.
)
y=8a® y=2aB y=16a? V83
4. Beraucnute lg 4, 1g 6, ecnu lg 2= 0, 301 1g 3= 0477

19



CamocrosiTesibHasi padora Nel2

1.BrmucnuTe:
logis logsBl logzy logib4
2. Hasiopre 3HAYeHHe BhIPa.‘.E{EHHH

a) log4 L lc-g_.} +J.c-g3

3.1Iponorapu ¢!MprHTe EhIpaJEiEHHE no ocHoeaxHu: 10,
v3a® g*

}f—w3a3Ezcﬂ Y=z
4. HafiipTe 3Ha49eHHe BEIPEHEHHA:
|ngi-"ﬁ . ecmu log; B =29

5. CpaBHMTe YHCaa: Elnﬂl— u 3loge 35
2.

Tema 4 «HpﬂMbIe H IIJIOCKOCTH B IIPOCTPAHCTBE»

IIpoBepounas padora Ne 4 «IlapanieJJbHOCTh NPSIMBIX U IJIOCKOCTE»

Bapuant

1. [Ipsimbie a U b nekaT B HapajuIeIbHBIX IUIOCKOCTSX o ¥ 3. MOTYT JIM 3TH MpsiMbIe ObITh
napajuieIbHbIMU; CKpenuBatomumucs? Crenaite pucyHoOK AJig KaX10I0 BO3MOXKHOIO CITydas.
2. Yepes Touxy O, nexaniyro Mexay mapauieIbHBIMU ITIOCKOCTSIMU 0. U 3, IpOBeIeHBI TpsMbIe |
u m. [Ipsmas 1 nepecekaeT riockoctu o U 3 B Toukax A; U A, COOTBETCTBEHHO, IIpsiMasi M — B B
tToukax B; u B,. Halimure mmay otpeska A, B,, ecmu A; B; =12 cm, B;O: OB, =3: 4

3. Man mapannenenunen ABCDA,; B; C;D;. Iloctpoiite ceueHue napauienenuneia IocKOCTbhIO,
npoxozsmieit yepes Touku M, N u K, sBnstouuecs cepeannamu pedep AB, BC u DD; .

Bapuaunt

1. [Ipsimbie a u b nekaT B IEpeCEKAIOIINXCS TUIOCKOCTSX o U 3. MOTYT JIi 9TH TpsIMbIE OBITh

napajuleJIbHBIMU; CKpenuBatromumucs? Crenaite pucyHOK IS KaX10r0 BO3MOXKHOTO ClIydasl.

2. Yepes Touxy O, He JIexalryro MeXy NapaieIbHBIMU TUTOCKOCTSIMHE 0. ¥ [, TPOBEICHBI

npsimbie | 1 m. Tpsmas | nepecekaer mockocTu o U 3 B Toukax A; 1 A, COOTBETCTBEHHO,

npsimas M — B B Toukax B, u B,. Haiingure nimny orpeska  A; B4, ecnmu A, B, =15 ¢cm,
0B;:0B,=3:5

3. Han terpasap DABC. Iloctpoiite cedeHne TeTpaspa MmI0CKOCThIO, TPOXOASIIECH Yepe3 TOUKH

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

1:3.

IIposepounasi padora Ne 5 «IlepneHANKYJISIPHOCTD NPSIMBIX M IIOCKOCTEI
Bapuant

1. luaronans ky0a paBHa 6 cMm. Haiigure:

a) pebpo ky0a;

0) KOCHMHYC yrja MKy JUaroHajibio Ky0a U MI0CKOCThIO OHON U3 €ro rpaHei.

2. Cropona AB pomba ABCD paBHa p, a oquH u3 yrioB pomba pasen 60°. Uepes cropony AB
IPOBEJIEHA IJIOCKOCTh 0 HA PACCTOSHUU g ot Touku D.

a) Haiigute paccrosiHue ot Touku C 10 MIIOCKOCTH 0.

0) I[lokaxkuTe Ha pUCYHKE JTMHEHHBIN yroj AByrpanHoro yriia DABM, M € a..
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B) Haiigure cunyc yria Mexay IIocKOCThI0 poMOa U MI0CKOCTBIO 0.

Bapuant
1. OcHoBaHuEM NPSAMOYTOJBHOIO Napajljiesenuesa CIIyKUT KBaJpaT, JUaroHaib

napajienenumneaa papta 2v/6, a ero u3MepeHus oTHocstest Kaxk 1 ¢ 1 : 2. Haiiqure:

a) M3mepenus napauienenunena.

0) Cunyc yriia Mex1y IMaroHajbio apajuiesenuneia ¥ MIOCKOCTbIO €r0 OCHOBAHHUS.
2. Cropona kBaapata ABCD pasHa p. Uepes ctopony AD npoBenena miockocTs o Ha

pacCTOAHUN g OT TOUKH B.

a) Haiinute paccrosiHue ot Touku C 10 IJIOCKOCTH 0.
0) IlokaxkuTe Ha pUCYHKE JTUHEHHBIN yroJ AByrpanHoro yria BADM, M € .
B) HaiinnuTte yron Mexxay MiaoCcKOCThIO KBajipaTa U MJI0CKOCTBIO 0.

CamocrosiTesibHast padora Ne 13
1) Ilpsimbie a 1 b exkat B OTHOM TUIOCKOCTH
MoryT 51 npsimbie a U b
a) mepeceKkaThes
0) OBITh ApAILJICITBHBIMH
B) CKpELLMBATHCS
2) IlpsiMble m U n HIepeceKaroTCs
Kak pacronosxeHa mpsiMasi m OTHOCHTEIBHO NPsiMOi d, eciu
a)ydlln
0) mpsimbie d ¥ n epeceKarTes
3) IIpsimble a u b napansensHbl
Touku A u B npunauiexar npsmoit a
Touxu C u D npunauexar npsamoii b
Jlexat nu ipsimbie AC u BD B otHO#M TtockocTu?

CamocrosiTesibHas padora Ne 14
1. IIpsamas EF, He nexamas B miiockoctu npsmoyroiabHuka ABCD napamiensna cropone BC.
Joxka3ate, uto EF u AD napannenbHsbl.
2. Touka M nexur BHe mnockoctd ABC. Touku K, P, E, F - cepeaunsl orpeskoB MA, AB, MC,
BC. Kaxk pacnionoxens! npsimbie KP u EF?

CamocrositesibHas padora Ne 15
1. Yepe3 touky B orpe3ka AB npoBenena miockocts o. Otpe3ok AB paszpenen Toukoit C B
otHomieHnu 3:4 (cumrtas or A k B). Otpe3ok CD, paBHbiii 12 cMm, mpoBeleH NapajjiebHO
iockocTH o. Yepes Toukn D nmposenena npsimas AD , nepecekaroniasi iaockocTs o B Touke E.
Onpenenuth pacctosiHue Mexy Toukamu B u E.
2. Ecnu uepes ABe napajuienbHbIe IPSIMbIE TPOXOIAT NEPECEKAIOIINECS TIOCKOCTH, TO JIMHUS UX
nepeceyeHusl MapajjielibHa KaXJo0W M3 JBYX MPSAMBIX WJIM COBMAJaeT C OJHOM U3 HHX.
Jokaxwure.

CamocTosiTesibHas padoTa Ne 16
1. Ilpsimble a U b - ckpenMBaromuecs npsMble, IOCKOCTh 0 MapajulebHa IpsAMOM a. YKaxuTe
BO3MOJKHBIE CITy4yau B3aMHOTO PacloJIOKEHUs MPSIMON b U MIIOCKOCTH a.
2. Yepes cepeaunsl K u M cropon tpeyronsauka ABC (K nexur Ha AB, M - na BC) nposenena
IUIOCKOCTh. Kakoe nonoxenne 3aHMMaeT IPOBEICHHAS INIOCKOCTh OTHOCUTEIBHO CTOPOHBI AC

CamocrosiTesbHas padora Ne 17
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1. BepHo 1M yTBEpKJE€HUE, UTO IJIOCKOCTH MapajlieibHbI, €CI MpsMasi, Jexaiias B OJHOMI
IJIOCKOCTH, MapaJjieJibHa IPYTOX MIIOCKOCTH?
2. Inockocts, mpoBeaeHHas yepe3 cepeaunbl pedep AD, DC u Ai1D: ky6a ABCDA1B1C1D;
napajuieiabHa auaronaibHomy cedeHuto AA1C1C. Jlokaxwure.

CamocrosTenbHan pabora Ne 18
Tema: "[lapa/yieIbHOCTb MJIOCKOCTEMN"
1. /IBe MJIOCKOCTHU A U 3 mapasiyieJibHbl MeXAY co601. U3 Touku M1 He Jiexkalllell HU B OJHOM U3
3TUX MJIOCKOCTEHN, HU MeX/y IJIOCKOCTSMH, IPOBe/IeHbI IBe NPsIMble, IlepeceKaloliyie 3TH
IIJIOCKOCTH COOTBETCTBEHHO B ToOYKax A1 U A2, B1u B2. U3BecTHO, yTO MA = 4cM, B1B2=9cM,
A1A2 = MB1
Hanaute MA2u MB2
2. JIuaroHalnb U CTOpOHA Tpamnelyy napaieabHbl TNIOCKOCTHU 0. Kak pacroiokeHsbl INIOCKOCTh o U
TUIOCKOCTb, B KOTOPOM JISKUT TPATICIIHSL.

CamocrosiTesbHas padora Ne 19
Tema: "[lepnenaukynsap 1 HaKJIOHHbIE"
1. Huaronans BD pomba ABCD nepnenmukynspHa K Iuiockoctd o. Kak pacrosnoxena 1o
OTHOILEHHIO K 3TON IUIOCKOCTH JIpyrasi €ro JuaroHaib.
2. Touka O - neHTp KBaapaTa co cTopoHOU a. OA - OTpe30K, NEPIEHAUKYISPHBIN K IIIOCKOCTU
KBaJjpaTa U paBHbIi b. HaiinuTte paccTosiHue OT TOUKHM A 10 BEpIIMH KBajpaTa.

CamocrosiTesibHas padora Ne 20
Tema: "IlepnenauKynasp U HaKJIOHHbIE"
1. 3 naHHOM TOYKM K IUIOCKOCTH IPOBEJAEHBI JIB€ HAKJIIOHHBIE, PA3HOCTh JJIUH KOTOPBIX 6 CM.
WX npoekum Ha 3Ty III0CKOCTh COOTBETCTBEHHO paBHbI 27 cM U 15 cM. Halinure paccrosinue ot
JTAHHOW TOUYKH JI0 IJIOCKOCTH.
2. U3 Touku O mnepeceuenuss nuaroHaiet pomba ABCD BoccTaBieH K €ro IJIOCKOCTH
nepneHaukysip OM. Jlokaxxute, 4To Touka M OMHAKOBO yJajieHa OT BCEX CTOPOH pomoa.

Tema 5. KomOunaropuka
IIpoBepounasi pa6ora Ne 6 «d1eMeHTHI KOMOUHATOPUKM))

Bapuanr

1. YdeHuk noMHUT, 4TO B popMysie a30THON KucioThl moapsa 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.
0) CKOJIBKO Cpeair HUX TeX, B KOTOPBIX WHAEKC CTOUT HE Ha BTOPOM MecTe?

B) Kak u3meHuTCS 1epeBO BApHAHTOB, €CIIM YYEHUK IIOMHUT, YTO Ha MIEPBOM MECTE TOYHO CTOUT
H, a nopsiiok ocTaabHBIX OYKB 3206117

1") Kak u3smenurcs ACPCBO BAPHUAHTOB, CCIIN 6YKBBI MOT'YT UJTU B TI000M HOpH,Z[KC?
6!+7! 16:6!+7!

41+5!’ ©) 7!+8!

3. Berpetnnuch HECKOIBKO YENTOBEK U CTAU 37J0pOBAThCS APYT ¢ APpyrom. Pykomoskatuit 66110
oT 60 10 70. CKOIBKO Y4ETOBEK BCTPETHIIOCH, €CJIA U3BECTHO, UTO:

a) KaX[IbI 3/I0pOBAJICS C KaXK/bIM;

0) TOIBKO OJIMH YEJIOBEK HE 3/I0POBAJICS HU C KEM;

B) TOJIBKO JIBOE HE MO3J0OPOBAIUCH MEXY COOOM;

T') 4€TBEPO MO3A0POBATHCH TOIBKO MEKIY COOOU U OCTAIBHBIC MO3I0POBATTUCH TOIBKO MEKTY
co0oii.

4, Beraucinth: a) C?17; 6) C%7 — C%6

5. Pemuts ypaBHenue: C = A’

2. Berunucnuts: a)
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Bapuant

1. I3 msatu oguoknaccHun A, b, B, I', tonsko B u /[ npyxat co Bcemu, b npyxurt, kpome B u /],
TOJBKO ¢ I, OCTaNbHBIE HE IPYKAT MEXKAY co00i. [y mpoBeieHusI COPEBHOBAHMS HAJ/I0 U3 STUX
OJIHOKJIACCHMII BHIOpATh KalluTaHa U €ro 3aMeCTUTENIs, KOTOpbIe APYKaT MEXYy COOOH.

a) Hapucyiite nepeBo BO3MOKHBIX BapUaHTOB BHIOOpA.

0) B ckonbKHX BapuaHTax KarmuTaHoMm OyaeT A?

B) B ckonbkux BapuaHTax BEIOOpa OyaeT mpucyTcTBOBaTH B?

r) B ckonpkux BapuanTax Beibopa I” Oyner 3amecTuTenem?

10 21)2- (61)?

5 0 e

3. Kaxxayro u3 n TOYEK, SIBISIOLIMXCS BEPIIMHAMHE BBITYKJIIOTO N — YTOJIbHUKA, COSTMHIIN
OTPE3KaMHU C KaXXJI0M APYroil BEPIINHOM.

a) CKOJIBKO ITPOBENU OTPE3KOB?

6) CKOJIbKO IIPOBEINIH TUaroHayen?

B) CKOJIBKO €CTh JBY3BEHHBIX JIOMaHbIX, COEIUHSAIOLIMX BEPIIMHY A ¢ BepnHOi B?

r) CKOJIBKO eCTh TPEX3BEHHBIX JIOMAHbIX, COSIUHAIONINX BEPIIHHY A ¢ BepIInHON B?

4. Beramcnnts: a) Clg; 6) C°11 + Co11

5. Pemmmnts ypaBHenue: C3 = A%

1!
2. BeruuciauTs: a) il

CamocrositesibHas padora Ne 21
1. CxonbKO JOBY3HAYHBIX YMCENT MOXHO COCTaBUTH W3 1udp 1,3,5,8,9 Tak, yT0OBI B Ka)KI0M
YKCIIe HEe OBLIO OJIMHAKOBBIX ITUMP?
2. 13 6 OTKpBITHIX HAJO0 BBIOPATh 3. CKOIBKUMH CIIOCOOAMHU 3TO MOXKHO CIIeNIaTh?

CamocrositesibHas paGora Ne 22
1. CkonbKMMH CITIOCOOAMH MOKHO Pa3MECTHTh 5 4eIOBEK BOKPYT KPYyrioro crona?
2. CKOJIBKUMH CTIOCO0aMU MOXKHO COCTABHTH (PJIar, COCTOSIIUN U3 TPEX TOPU30HTAIBHBIX ITOJIOC
pa3IMYHBIX [[BETOB, €CIIM MOKHO UCIIOIB30BaTh MaTepUall CEMU Pa3IUYHBIX [IBETOB?
3. Pemuthb ypaBHEHue:
30x = A%y
CamocrosiTebHas padoTa Ne 23
1. CkonpKUMH CITIOCOOAMH MOKHO PACCTaBUTH Ha MOJKE 6 KHUT?
2. CKOJTBKMMH CTIOCOOaMU MOKHO BBIOpATh IJIACHYIO M3 CJIOBA KypHa1?

CamocrositesibHas padora Ne 24
1. CKOJIbKMMH CIIOCOOAMM MOXKHO COCTaBUTbD CIIMCOK U3 6 4e/JI0BEK?
2. CKOJIBKMMHU Crocob6aMu cobpaHue, cocTosie U3 18 4desoBeK, MOXKET U3 CBOEro CocTaBa
BbIOpAThb NpefcefaTe s COOpaHus U cekpeTaps?

Tema 6. KoopauHathbl 1 BEKTOPbI

IIposepounas padora Ne7 «MeToa KOOPAMHAT B IPOCTPAHCTBE

Bapuanrt -1

1. Haiinute KOOpAMHATHI BEKTOpa ﬁ, eciu © A(6; -2; 5), B(4; -4; 6).

2. JTaHbl BEKTOPHI b{4;2; —3}, &{2;5; —4}. Haitnure |4E - E|

3. BBIUMCINTE CKaNAPHOE IPOM3BENECHHUE BEKTOPOB 71 U 71, €CAM 11 = 4 + 4bh -2¢: 7 =33-b:
@l =4; |b|=5;@&[B) =60° ¢+ 3; ¢+ b;

23



4. Bepmunsl Tpeyronbarka ABC umerot koopaunatel A(-2; 0; 1), B( -1; 2; 3); C(8; -4; 9).
Haiinure koopauHaATBI BEKTOpa W, ecu BM — meaunana tpeyronbauka ABC.

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

Bapuant

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 CKAISPHOE IPOM3BEEHHE BEKTOPOB 71 U 7, ecnu i = 33 - b + 28, T = - 4 b;
3 =5; |b|=2:@5) = 60° ¢3¢ b;

4. Bepuunsl Tpeyronbarka 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.

CamocrosiTeibHast padota Ne26
Bapuanr
1. ABCA,B;Cy ;- napamnenenunen. M3o0pa3ure Ha puCyHKe BEKTOPHI, paBHBIE:

a)B;C +AB +BB; + B;Ay; 6)/C - BB,

2. B tetpasape I[ABC touka N — cepenvHa pe6pa AB, Touka P — cepenuna otpeska JIN.
Bripazute BekTop CP yepes BEKTOPhI CA=3 CB= b C,Zl d.

3. Man napamnenenunen ABC/IA;B;C;/l;. Touka M nexut Ha AB, npreM AM:MB=5:2,a
Ke AZl;, npuyem AK: K/I; =3 : 5. Paznoxure BekTOp MK 1o BEKTOpaM BA, BBl u BC.

Bapuanr
1. ABCIAB;Cy ;- mapanmnenenunen. M3o0pa3ute Ha puCyHKe BEKTOPHI, paBHBIE:

a)Cll +B,C; + [, +AB;6) B/, - B.C,

2. B retpasape I[ABC Touyka T — cepenHa pe6pa AC, Touka K cepenuna orpeska JIT.
BeIpasurte BeKTOp BK 4yepe3 BEKTOPBI BA=3 BC=¢ B,Z[

3. Man napamnenenunen ABCIIA;B;C;/l;. Touka N nexur na C;A,; mpuaem 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[)

CamocrosiTeibHas padota Ne27
Bapuant

1. HafiTH mepuMeTp TPEYTONLHHEA C KOOPAWHATAMH BepmwH A (3 : -2 : 1) B(-2: 1: 3)
C(L:3:-2).

2. IaHE KOOPAMHATEl CEpegHH CTopoH TpeyroabHEHEA MNP, ecnn M (-1 4 2).

N({1:3:4) P(2:7:-1). HafiTH KOOpAHHATE BEpPIIHH 3TOI'D TPEYTOJIEHHKA.

24



Bapuant
1. Janm 2 peplunHa napanienorpamma ABCD A(4:-3:1)B(-3:2:5)

H TO4KA NepecedeHuA ero guarodanei ) (1; 0; -2 ). Hafitu gpyrie pepliHHE
MAPALITOTPaAMMA.

2. HaiiTi KoopAHHATE] TO9eK CHMMeTpPHYHEle ToUKaM A (7:-3:1)B(2 :4:-5)
OTHOCHTEJILHO :

a) MIOCKOCTH Xy
0) NAOCKOCTH XZ
B) OCH X

r)ocHy
CamocrositesibHas padora Ne 28

1. CocTaBkTe ypaBHeHHe NpAMOH, Npoxoaameii depes Touky M (2: 1: 3 ) u napannenstoi
BekTOpyA=(4:-5:-6)
2. BEIMHCAKHTE OCTPRIH YTO MeXay AByMA OpAMEIMH:

¥—3 y—1 =+4 ¥+1 y+32 =z-2

= = H =
2 1 F- 12 3 4
CamocrosiTesibHas 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. HafiTi cKanApHOE MPOM3BEJeHHe BeKTOpoE A= (4:-3:1) BE=(5:-2;-3).

2. lanm Bemnpmﬁz (4:-3:1) E= (5:-2:-3) HaiiTu yros Mes(Iy HHME.

CamocrosiTeibHas padora Ne31

1. Mokazats, uroToukm A (2:4:-4)B(1:1:-3) C(-2:0:5)D(-1:3:4)

ABJAKNTCA BEPINHHAMH MAPALNeJOrpaMMa H BRIMHOIHTE EENMHYHHY YU MeX Oy ero
AHATrOHATAMH.

2. BEI9MCIKHTE, MepIeHIHKYIAPHE] TH IVIOCKOCTH
2x-Sy+z+4=0
Ju+ly+dz-1=0

25



Tema 7. OcHOBBI TPHTOHOMETPHH
KonTpoabHnas padora «IIpeodpa3oBaHusi TPUTOHOMETPUYECKUX BbIPAKEHUIN»

Bapuant

1. 3ameHuTE TPUTOHOMETPUUYECKON (DYHKIIMEH yIiia o:

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

2. N3BecTHO, uto /2 < o < . HaliguTe sina, tgo u ctga, ecau cosa = -0,6.

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

4. HaiinuTe 3HaU€HUE BBIPAKECHUS:

c0s68° - c0s22°

sin68° -sin22°

5. Yupocture BbIpaXeHue:

sin2a

sina
Bapuanr

1. 3amMenuTe TpUTOHOMETPUUECKON (DYHKIUEH yria o

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

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

3. 3Has, urto sina = 8/17, cosp =4/5, a u p — yrubl | yeTBepTH, HAMIUTE 3HAYCHUS
BBIpaKEHHMI: a) sin(a - B); 6) cos(at+f); B) cos2a.

4. HaiinuTe 3HaU€HUE BBIPAKECHMUS:

sin130° + sin110°

c0s130” + cos110°

5. YopocTtute BoIpaskeHUE:

sin2a

2cosa

CamocrositesibHas padora Ne32

15 T _ .

1. Jano: cos ot e ﬂ{a{; Hafigure:tga,sina. ciga
17 157 - .

2. Nano: ctg a= 2 -—m<a<- HatiTi: tg o . sin o cos (x

45 1264
3. OnpegenuTs 3HaK YHcHa: tga—mtg a (- — )

1
4. lano: sin o - cos 'D:i 2n<a<3m Ha#tH: sina + cosa

5. HailTi 3Ha4eHHe BRIDAHEHHA:
sin? 119 + 5in279¢

CamocrosiTesibHast pabora Ne33
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1. HafiguTe 3Ha49eHHe BEBIPaHKeHHA:
sin*8+sin” 82°
cos® 51° + cos® 30°

1
2. CpaprwTe ynucna: cosl4? cos74 u S

3. Jano: 2 sina - 2sine=1 HafiguTe: sin o cos o
4, OnpegenyTe 3HAYeHHE BEIPAKEHHA
zin 235+ cos 2350
tg3594ctgls
5. HafiguTe sHaYeHHe BRIPAKeHHA:
sin*24 + cos® 24° sin?24+ cos Pz4%

sin 24° + cos 24" tg24% +ctg2 s

a)

CamocrosiTesbHas padora Ne 34

1. HafigyTe 3Ha9eHNA BEIPAOKeHHH:
2c0513° cos43” —cos56° _
25m 58° cos13" —sin 71°

cos( 3 ctﬂ_]
™

gin EEI—?:]

iT T T
B) ctg ([ + 15a) ttg(-27a) mpuma=_

) A T A LT

— —3 i —

[‘} sin 4 EDS_L COSs 4 sin 4
tg 21 _gg20

,ﬂ] T XTC
e e
CamocrositeibHas padora Ne35

1. ¥npocTHTe BRIpaeHHe:
2 rog 10cos 70—cos 20

2 5in 40co5 10— 5in 50

T
2. BEMHMCIHTE 3HAYEHHA BEIDEHEHHA IIPH € ?

ctg[f—zlu}+tg[-zi-15 @)

3. ¥IpoCTHTe BRIpaseHHe:
am

gin { 2a+— ]
Iim
cos 2 a—T:]
4. CpaBHHTe 9HCIA :
a) sin*6+ cos *9u cos 6+ sin ‘9
B

o, ecuH Sin o +COS i =-

. 1
5. Hafigure sHadenne Sin %q+ cos S

CamocrosiTeibHas padota Ne36
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1. JlokazaTh TOMOECTEO:
ginda cosda

3) sine  cosa =2
B) 1+ cos 2a+2sin2a=2

2. BEIYHCIHTE:

. o 2d T
a) cos @, ec/H sin—=— aﬁ(z—:*n:]
2 25
. . 2 T
B) sin 2a, e sin@ =— uﬁl);:ﬂ:]
=
a1 T
B}thI.ECJIHEUSE—E uﬁ[ﬂ;zj

CamocrosiTesbHas padora Ne 37

1. JlokazaTe TOXASCTEO:
coE 2o 1-tga

1+sin 2o 1+tga

6) 2 cos (45° +a)- cos(45% -a) = cos 2a
2. BEIYHCIHTE: . )
a) sina, eca sing =-—— a€(mw;;mw)

I

o . Y3 T
6) cos— . ecmusina=—- o€ CE"“]

4 1
B)tg 2o, eciH cOs @ =— aﬁ[ﬂ:zl]
CamocrosiTesbHas padora Ne 38

1 BerucauTE:
. . 3 Am
a]SHlZKI,ECJIHSIHIII=—T aﬁ{n:g—}

& A
ﬁ]tgz—,ec.rmoos a=-__ rxﬁ[‘r::?}

[rd 'r3 T
B]COS_,ECJIHSinll=L aﬁ[L:n]
2 2 2
2. lokasaTs TORJECTEO :
2) 282
1-tg*a

-3ctg2a=3

) 1-tgia
6) 2 sin 2a - g~ sin 4
1+tg% o

CamocrosiTeibHas padota Ne39
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1. [IpeofipazoeaTk E NpOHZEEIeHHE:
a) sin 750 + sin 150 =
0] cos 2 T-cos—=
1z 12
2. [IpeofipazoEaThk B CYyMMY:
a) s5in 529 30" - cos 7° 307
0) 8 cos 7x - cos 3o
3. JoKazaTe TOMOeCTEO:
sin a +5in 3a B
cosc +cos3a tg Za
tga+ig f sin(a+f) B
tg a+tgl ) sin{ a—fF} -

CamocrositesibHas padora Ne 40

L llpeoBpazoBaTk E NPpOHIEESHHE:
a)V3-2sina
. 5m . T
@) sin PP
2. llpeoBpazoEaTk B CYMMY:
a) cos 37° 30" cos 70 30°
6) 12 sin (- 9a ) - sin 4a
3. JoxazaTe TO#IECTBO: ;
) sin a- 2 sin (- 159) =5
gin{a+ 5 )+ein{a—F )
sin{a+5 )+sin{a—§ ) =tga-cgh

CamocrosiTeibHas padora Ned41

O6paTHEIE TPHTOHOMETPHYECKHe O YVHKIIHIL
1. BEIMHCAMTE:

1 . Wz
—arcsin—_
3 2

1
arc sin [—5]

arccos (-1)
arctg (- 3)
2.

1
arl:oos§+an:tg{—1] =
arcsinl-arccos 0=

3.

. w3 1
are sin-—— ars coe(— -

a)

1
ﬁ]sin{arcsinz—}z

Fare tg i

B)cos(arctgl]) =

CamocrositesibHas padora Ne 42

1. PelnWTE ypaEHeHHe:
I

vz
COSX=-—
2
T '\"ra
sin (x+—)=""
tg(2x-7)=V3
sin—=1
3
2.
2costx+cosx-1=0
3.

4cos2x-3=0

29



CamocrositebHas padora Ne 43 «PemieHue TPUrOHOMETPHYECKUX YPABHEHH I H
HEPaBEHCTB»
Bapuant

1. Pemuth ypaBHEHUeE:!

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 — 3n/8) —6 =0

%) V3/ cos(3x — n/3) =2

2. Haiiaure KopHH ypaBHEHHS SiN g = -% Ha otpeske [0; 3]

3. Peminth HEpaBEHCTBO:

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

Peummts ypaBHeHUE:

a) 0,5cos2x=0

6) 5sin 5x — 5 =0

B) ctg(x—3) =0

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

1) V2 =2 sin(5x — w/3) =0

e) 63 cos(2x + 3n/4) + 9 =0

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

2. Haiiaute KOpHU ypaBHEHHS cos% = % Ha otpeske [0; 4]

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

Tema 8. ®ynkuuu u rpaguku

IIpoBepounass padora Nel «@yHKIMH, HX CBOHCTBA
Bapuanr

1. lana ¢ynkmus f (x) =x + %;
CpaBuure: a) f (3)u ) f (%); 0))f(-5n)f(-0,2).
2.Hatiti oOmacte onpeseneHus GyHKITUH:

3 3
a)y=—0)y=Vv3—-x;B)y=

x2—4"

3. okaxure, 4TO PyHKLUS:
a) f(x) =x* - 2x? - sin? 3x sABIAETCSA YETHOI;
6) f (X) = x3 - 3x+ sin 2x sABNAETCSA HEUETHOIL.

4. ITo rpaduky GyHKIMH (KapTOUYKa) ONPEACTUTh:

a) MPOMEKYTKH BO3pacTaHUs U yOBIBaHUS;

0) TOYKM MaKCUMyMa M1 MUHUMYMa;

B) DKCTPEMYMBI (PYHKITHH.

5. lana ¢ynkmus f(x) = 4x + 1 ¢ obnactsio onpeaenenus D: x >0. 3anumuTte 00paTHYIO K
Hel GyHKIHIo B BUIE ¥ = g(X), ykazaB e€ obmacTe onpeneneHus. [loctpoiite Ha oHOM
yeptexe rpaduku Gpynkumii f(x) u g(x).



Bapuant

1. Jana ¢pynkuus f (x) = -x + %;

Cpasuure: a) f (6)u ) f (- 0,25); 6) ) f (2) m) f( -0,5).
2.Haiitu oOmacte onpeneneHus: GyHKIUH:
a)Fﬁ; 6)y=V3+xB)y=—f

3x2-2x

3. Hokaxwure, 4T0 QyHKIIHS:

1-x2 o
a) f(x)= /1;2 SIBIISICTCS YETHOIA,

. X o
0)f(X)=7x3 +sin= sBiseTCS HEUCTHOM.
2

4. Tlo rpaduxy pyHKIMH (KAPTOUKA) ONPEIACIUTD:

a) MPOMEKYTKHU BO3PACTaHUS U YObIBAaHUS;

0) TOUKM MakCUMyMa U MUHUMYMa;

B) OKCTPEeMyMbI () YHKIUH.

5. lana ¢pynaknus f(x) = 2x + 1 ¢ obmacTeio onpeaenenus D: x >0. 3anummTe 00OpaTHYIO K
Hell pyHKIHIo B BUAe y = g(X), ykazaB e€ obnacTh onpeaeneHus. [loctpoiite Ha o1HOM
yepTexe rpaduxn Gyaxmmii f(x) n g(x).

CamocrosiTesibHas padora Ne 44
1. HafiguTe ofaacTs onpegeneHHA QYHKIHH:
1

a) y=

b) y=

ﬁ;—l

4z

sinx+1
_Varz
) y= 3-2x
2. Hafigire uﬁ.rlar:rgb 3HAYeHHH QYHEIIHH:
a) y=_-1
b) y=sin3x-1
c) y=15-05cos?x

CamocrositeibHas padora Ne4S

1. HafiguTe obnacTe onpegeneHHA GYHKIHH:
3

Y=iz—a
Va—x2

}T_

1-21x
T
Gax”

}TZ

2. Hafigpre 00nacTE 3Ha4eHHH QYVHEIHH:
y=25-05sin’x
y=cos4x-1
-1

y="

Finr—1

CamocrosiTesbHas padora Ne 46
1. @yukuus f - Bo3pacTaromiasi, CpaBHHUTE:
a)f(3)uf(-4)



6)fC)nf()
2. HaiianTe mpoMexXyTKH BO3pAaCTaHUs U YObIBaHUS (QYHKIMH:
a)y(x)=2x-3
O)yx)=-x+1
3. Onpenenuth 4eTHOCTh UM HEYETHOCTh (PYHKIIUU:
a)y=x2+4
6)y=2x2+x°
B)y= x2+x2+1
Ny=-x3+x
CamocrosiTesibHas padora Ne 47
1. ®ynxkmus f - yOsiBaromas, CpaBHUTE:
) fG)uf()
0)f(-4)uf(-6)
2. HaiiauTte mpoMexyTKH BO3pacTaHUs U YObIBaHUS (YHKIIMH:
a)f(x)=-x+1
6) f(x)=(x+2
3. OnpenenuTh Y4eTHOCTh WJIM HEUETHOCTh (DYHKIUU:

a)y=[x|

6) y = sin® X
)CZ

B)Y=—
)C3

F) y= x+x5

CamocTosiTe1bHast padoTa Ne 48
1. Kakue pyHKINH U3 JaHHBIX SBJISIOTCS BO3PACTAIOIIMMHU, 8 KaKU€ YObIBAIOUIUMHU:

a)y=0,5%
0)y=n"

2
B)y=G)
r)y=49z

2. Haiigute obnacTb onpenenenus GyHKIUu:
8)y= o
0)y=atgx
B)y=a'™
3. Haiinute o0nacth 3HauU€HUN (QYHKIINH:
y= < y= DC0sX
4. CpaBHUTE C €IUHUIIEH:

-2
2)2%6) () 8)(9

CamocroniTesibHast padora Ne 49

1. Ilpu Kakux X UMeeT CMBICT (PYHKITUS:
a) y = logz x*; 6)y =logs (—x) 3 )
2. Kakue u3 touex A(8;3), B(_Z; 1), C(16;2), IA( 6—4;-3) MPUHAJIEKUT TpaduKy PYHKIIHH

y = l0gx4

3. lana pynkmus y = log, (x — 2) . Kakue 3Hauenns npuHumaert y, ecin 2,5< x < 10
4. Kakue n3 naHHBIX QYHKIHUHN SBISIOTCS BO3PACTAIOIINMHU:

a)y =logsx;0) y=log zx;B)y=log,x;1))y=logg;x

5)Yto Gonpie:

log, 15umm 15 log 220 ;) logp, 0,4 nmm log,, 0,6
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CamocrosiTesbHas padora Ne 50
1. CpaBHUTE BBIpA)KEHHUS:

1g0,7 u Ig%

u 1gV5 u 192,5

2. Yto MOXHO cKa3aTb 00 «ay, eCiln:

a)log,8=3,4 06)loga.7=-2

3. Boruncnure: a)log; 12, ecnu log34=Db; 6) logs 4, ecnmu logs 2 = a
4. Beipazure 1g8 uepes 192

5. Iponorapudmupyiite mo ocroauuio 2 (a >0; b> 0) y=8a°; y =2avh
Tema 9. MHOTOIPaAaHHUKHU U KPYTJIbIe TeJIa

IIpoBepounasi padora Ne2 «IIpuzma. [Tupamuaar»

Bapuant

1. B npssmMom napasuienenureie CTOpOHbl OCHOBAaHHUS PaBHBI 6M U 8M, 00pa3yrouuii yroi
300, 6oxoBoe pedpo SM. OmnpenenuTh MOJIHYI0 TOBEPXHOCTh Mapalieienumne/a.

2. B HakJIOHHOH TPeyroJIbHOM MpU3ME PacCTOSHUE MEXY OOKOBBIMU PEOpPaMH paBHBI
10c™, 17cm 1 21cM, a G0KOBasi TOBEPXHOCTh PABHOBEIHMKA MEPIICHANKYIIPHOMY
ceyenuto. Onpeaenutb OOKOBOE pedpo.

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

Bapuant
1. OmpenenuTth OOKOBYIO OBEPXHOCTh MPABUIBHON YETHIPEXYTOIbHON MUPAMU/IbI, €CIIH
e€ BbICOTa paBHA 4CM, a CTOPOHA OCHOBaHUSI O6CM.
2. B npsimoii TpeyroiapHO#M pu3Me cTOpoHbl ocHOBaHUS 18cM, 20cM u 34cM, a GokoBast
MOBEPXHOCTh PABHOBEINKA OCHOBaHUIO. ONIPEeNINUTh BHICOTY TPU3MBI.
.3. bokoBas moBepxHOCTh HUIHHIPa 307 cM2, Paguyc ero ocnoBanus 3cm. Haiiaure 06bEM

CamocrosiTesibHas padora Ne 51
1. B npsAiMOyronbHOM Mapasiienenumneae S OCHOBaHUs paBHa 32CM?, a IMArOHaIb OCHOBAHHUS 45
cM. HaliTu auaroHans napajuiesienuena, eCiam ero BEICOTa SCM.
2. HailTu NOJIHYIO NOBEPXHOCTH IPSIMOIO MNapajuleleNnuIiea cO CTOPOHAMU OCHOBAaHUA 4cM U
6¢cM, ocTpbIM yriioM B ocHoBaHuu 300 u BeicoToit 10 cm.

CamocrosiTesibHass padora NeS2

1 BapuaHT
1. B npaBuinpHOM YETBIPEXYTOJIBHOM YCEUEHHOW NHUpaMHUAE CTOPOHBl OCHOBAHHUS &M U 2M.
Bricora 4 M. HaiiTi osiHyr0 OBEPXHOCTb.
2. CTopoHBI OCHOBaHMS MPaBUJIBHOM TPEYrOJIbHOW yceueHHON nmupaMuasl 6am u 121M. Beicota
1 M. HaiitTu 60KOBYIO OBEPXHOCTb.
2 BapuaHT

1. Haiitn mnnomaab OOKOBOI MOBEPXHOCTH MPABWIBHON YETHIPEXYrOoJbHOM MHHpPaMUIbl CO
CTOPOHOI 6CM U BBICOTOM ScM.
2. B NpaBHIBHON TPEeyroibHOM MUpaMKIe IUIOMALs OCHOBaHMS paBHa 1003 cm?, a BbicoTa
12cm. Haiitu mtommaabs 60KOBOM MOBEPXHOCTH.

CamocTosiTesbHas padora Ne 53
1 BapuaHT
1. IlocTpouTh ceueHUe YETHIPEXYTOJIbHON MPaBUIIBHON IPU3MBI, IPOXOSIIEE YEPE3 CEPEAUHBI
cropod AB u BC u Touky D1
2. Iloctpouts ceuenue TpeyroiabHoit mpusmMbl ABCA1, npoxonsiiee uepe3 AC u Touky Bi.
2 BapuaHT
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l.IlocTpouth cedeHUE TMpPaBUIBHOM YETBIPEXYTOJIBHOM IHpaMHIbl, IPOBEACHHOE 4YEpe3
CEpeIUHBI CTOPOH OCHOBAHMS, TAPAJUIEIIBHOE BBICOTE.

2. BpIUMCINUTD TUIOIIAb JUArOHAIIBHOTO CEYEHMSI IPABUIIBHON YETHIPEXYTOJIbHON UPAMHUJIBI CO
CTOPOHOH 4cM 1 GOKOBBIM peOpoM 6 cM.

CamocrosiTesibHas padora Ne 54
1. HaiitTu OOKOBYIO MOBEPXHOCTb MPABHJIBHOW TPEYroJbHOW MPHU3MBI, IUIOIAAb OCHOBAHUS
KOTOpPOH paBHA 16V3 cm2, a Boicora 10 cm.
2. HaiiTu auaroHanp npaBUJIbHOM YETHIPEXYTOIBHON IPU3MBI, IEPUMETP OCHOBaHUS KOTOpOH 16
cM, a BeicoTta 10 cMm.

CamocrosiTesibHas padora Ne 55

Bapuant
1. O6bem kyba 8 am®. Haiitu ero MTOBEPXHOCTb.
2. Beicota nupamuel 6 cm, a pedpo 10 cm. Haiitu 0o6bem nupamuasl.

Bapuant
1. Haiitn 06beM paBHIILHOM TPEYroJbHON MUPAMUIBI CO CTOPOHOUM OCHOBAHHS 4 CM U BBICOTOM
8cM.
2. Haiitn 00beM mapaiiesienumeaa , C OCHOBaHHEM B BHJIE TIApajlIeIorpaMMa U JUTHHOM 6 1 8§ cM
u yrioM 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 auaroHasb OCEBOro cedeHus u
IUIOINAAb JUATOHAIBHOTO CEYEHUS.
2. IInomaaps OCHOBaHMS LWIMHIPA OTHOCUTCS K IUIOIIAAN OCEBOTO ceueHus, Kak m: 4 . Hailtu
YroJl MEKAY AUaroHalIsIMU OCEBOIO CEUCHMS.

CamocrosiTeibHast padoTa Ne 57
1. Boicota nununapa Ha 10 cm Oonbliie paanyca OCHOBaHUS, a MOJIHAsl IOBEPXHOCTh paBHa 1447w
cM?. OnpeienuTh Paguyc OCHOBAHKS U BBICOTY.
2. HaiiTu oTHO1IEeHHEe OOKOBOM MOBEPXHOCTH LIMJIMH]IpA K IJIOMIAN €T0 OCEBOTO CEUEHMS.

CamocTosiTesbHas padoTa Ne 58
1. O6pa3yromiast koHyca 12 cM HakJIOHEHa K IUNIOCKOCTH OCHOBaHUs 1o yriiom 300.
Haiitu S oceBoro ceuenusl.
2. TIoBepXHOCTH KOHMYECKOTO TS GamHy papHa 250 M2, HalfT BHICOTY IITIHJISL.
CamocTosiTeibHasi padora Ne59
1. Ilap paguyca 41 cM, nepecedeH MIOCKOCTbIO Ha PacCTOSHUM 9 M OT 1eHTpa. OnpenennuThb
IUIOUIA/Ib CEYECHHUS.
2. Pannyc mapa 63 cMm. Touka HaXOAUTCS HA KacaTeIbHOM MIIOCKOCTU Ha paccTostHuu 16 cMm oT
TOYKM KacaHus. HailTu ee kpardalimee pacCTOSHHE OT OBEPXHOCTH I1apa.

Tema 10. Hauasia MaTeMaTH4€CKOro aHAJIN3a

IIpoBepounas padora Ne 3 «IlponzBoanasi pyHKIMN»

Bapuant

1. ITo onpeaeneHuio HaliTH MPou3BoAHYI0 GyHKIHmH f(x) = 3X% — 2x

2. Ucrionb3ys popmyiiel quddepeHmpoBanus, HAWTH MPou3BoAHYI0 GyHKuu f(Xx) B TOUKE X,
€CJIU:

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. MartepuanbHas TOUKa JBUKeTCs 1o 3akoHy X(t) =t 2 - 2t 3 . Haiitu ckopocTs
yCcKOpeHue B MoMeHT BpemeHnu t=2 c. ([lepemernenue n3mepsiercsi B MeTpax
Bapuant
1. TTo onpeneneHuio HaiiTn npou3BoaHyro GyHkrmu f(x) = 2x3 — 3x?
2. Ucnionb3ys popmyiisl quddepeHupoBanus, 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. Peminth HEpaBEHCTBO:
f/(x) >0, ecm f(x) =x> + x°
4. Haiigute npou3BOIHYIO (DYHKIIHH:
X

a)y=(x*-2)*(x" +4);0) y= —o3 B) Y = cos(9x — 10).

5. MatepuasbHas TouKa IBHKETCs 1o 3akoHy X(t) =t 8- 4t? . HaiiTu ckopocTh U
ycKopeHue B MOMEHT BpemenH t=5 c. ([lepemeriienue nuzmepsiercs: B MeTpax)

CamocrosiTebHast padora Ne 60
BEIMUCIHTE TPOH3BOHBIE GYHKIIHH:
1) fix) =3x" +8x+1
2) f(x) =(x"+1)x
x

3
xT+2

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

3) fx) =

CamocrositesbHast padora Ne 61

BEIYHCIHTE MPOU3BOHBIE QYHKIHH:

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

2

X

3
2) fx) =2x+—=
) f®) ST
3) f(x) =cosTx+3
4) f(x)=2rg§+8
5) fix) =(x+DVx

CamocrosiTesqbHasi padora Ne 62
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1. HaiiTu tg yrioa HakjioHa KacaTeldbHOH K rpaduky GyHKIMHM y=X-3X B TOouke ¢ abcIuccoii

x0=1.

2. Haiitu tg yria HaKJIOHa KacaTeldbHOH K rpaduky QyHKIuM y=sin2x B TOYKe ¢ abcruccoit
Y

X0— Z

3. Haiitu Touku rpaduka QyHkium f, B KOTOpHIX KacaTelbHas MapajulebHa OCH adcumcc

f(x)=x3-3x2+3x.

4. Haiitu Touku rpaduka QyHkuuu f, B KOTOpBIX KacaTelabHas HaKIOHEHA K OCH OX IOJ YIJIOM

45° f(x)=3x°+6x.

CamocrosiTesibHast pa6oTa Ne 63

1. Haiitv ocTpsbiit yron, nog KoTopbim napabona y=x2-4 nepecekaet ocb abcumcc.

1 1
2. 3aBUCUMOCTb NYTK OT BpeMeHM 33aHa YPaBHEHNAMMU: S = §t3 +2t2—45; S;= Etz +4t +118
B KaKOM MOMEHT CKOPOCTHM UX ABUXKEHUA ByayT paBHbIMKU?

o 1,5
3. HaliTu npomerKyTKM BO3pacTaHmA 1 ybbiBaHUA GYHKUMK: Y = §x3- Ex2+6x

1
4. MocTponTb CxemaTU4eckun rpadmk GyHKUUKM y = §x3- 2x?

Tema 11. UuTerpas u ero npuMeHeHme
IIpoBepounasi padora Ne 4 «IlepBoobpa3nas. Unterpan»
Bapuaunt

. 2
1. BLIYHCIUTE OMpe/IeNeHHbIi HHTerpan: | 0 (4x% + x — 3)dx

2. BeIuMcIUTh ONpeieieHHbIH HHTErpal METO0M MOACTaHOBKH: f23(2x —1)3dx

3. BeraucnuTh, MpeaBapuTeNbHO CAeNIaB PUCYHOK, TUIOMIAs (PUTYPHI, OTPAaHHYEHHON
JUHUSMU: Y = X2 + 4, y=0,x=-2,Xx=2.

4. Haiftu 00BeM Tela, MOJIy4YeHHOTO TIPU BPAIlIEHUH BOKPYT OCH abCIIHCC
KPUBOJINHENHOW Tpaneluyuy, OrpaHUYEHHON JTMHUAMM:

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

5. CKOpOCTb JBMKEHHUs TOYKH H3MEHsAeTcs Mo 3aKoHy V = 3t 2 + 2t +1 (m/c). Haittu
nyTh S, MPOUIEHHBINA TOUKOM 32 10 ¢ OT Havana JBUKESHHUS.

Bapuant

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

o 1
2. BBIMCINTD ONpe/IeIeHHbI HHTErpaT METOIOM MO/ICTAHOBKH: | o Bx+1 )tdx

3. BeraucnuTs, mpeBapuTeIbHO CIeTIaB PUCYHOK, TIOMAAb (PUTypBI, OTrpaHHYESHHOM
JUHUSMU: Y = X2 +1, y=0,x=-1,x=1.

4. Haifti 00beM Tela, MOIydeHHOTO TIPH BPAIIEHUH BOKPYT OCH aOCITHUCC
KPUBOJNMHEHHON Tparneluy, orpaHudeHHoi mmausIMu: Y =v/x, Yy =0, Xx =0, x = 1.

5. CKOpOCTb JBIKEHUS TOYKH M3MEHsETCs Mo 3akoHy V =9t 2 - 8t (m/c). Haiitu myTh
S, IPONICHHBIN TOYKOH 3a YETBEPTYIO CEKYH]TY.

CamocrositesibHas padora Ne 64
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HafizuTe nepeooOpazHEle QYHKIHH:
a) fix)=x"—x"+x-1

b) fix) =i4+ &3 —x+5
XX

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

. X 1
e) f(?:}=351111+ —
1 sm”x

CamocrositesibHas padora Ne 65

BRIUHCIHUTE HHTerpaakl:

ax
d =
) '[a:_*-;‘,\s1 x
b) [(x+1) dx=
) I{sin 6x +cos 2x)dx =
d) J-(.E:in2 x +cos? x)dx =

e) [(VUx® +5)dx=

CamocrosiTesibHast padora Ne 66

1
Ana dyHKUMH f(x)=— HaAguTe NeproobpazHyw F(X), NpHHUMARIIYI
x

3HA4YeHHe B }’I{EIBHHHDI:I TO4YEKe:

a) f(x) = 1, :F{l} =12
X 2

b) £ =—— (%) =0
COs X 4

) fix)=x":F(-1)=2

d) f{x)=smx:F(-m)=-1

. 7 2
fx) = Iy F(Em)=-1
e) f(x) sn1(x+3) {ST)

CamocrositesbHas padora Ne 67

3aJaHHOe
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1. BEIYHUCAHTE HHTETrPaJEL:
2 2
a) J; (4x3 — 6x7%+ 2x+1)dx

T
B) fﬂz V2sinx + 1 cosxdx

m
; sinx
r) "rﬂ' 1+cosZx dx

CamocrosiTejibHas padoTa Ne68
Bapuant
1. Haiigure 00b€M Tena, MoJy4eHHOTO NPH BpallleHUH BOKPYT ocH abcuuce Gpurypsl,
OrpaHMYEHHON THHUAME: y = X2 +1, x =0, x =1, y =0.
2. Kakyro paOoTy HaJj0 3aTpaTUTh Ha C)KaTHE MPYKUHBI HA 4CM, €CJIM U3BECTHO, YTO
cuna B 2 H cxumaer sty npyxuny Ha lem?
Bapuant
1. Haiinure 00BEM Tena, MOJIy4€HHOT0 PU BpallleHUU BOKPYT OCH aOCIicC (PUrypsl,
OTpaHMYEHHON THHIAME: y = | - X2, y =X.
2. Cuna B 4 H pactaruBaer npyxuny Ha 8cM. Kakyto paboTy Hai0 mpou3BecTH, YTOOBI
pacTAHYTh IPYXKUHY HA 8cM?

CamocrosiTeibHas padota Ne69
Bapuant
1. BeiBeaure ¢popmyiry 00bEéMa mapoBoro cermeHTa paaunyca R u Beicotst H.
2. Ilyctb V — 00BEM m1apa panuyca R, a S — miomans ero nosepxnoctu. Haiiaure R u S,
ecn V = 113,04 cm.
3. namerp JlyHbI cocTaBisieT =~ 4eTBEPTYIO YacTh AuaMeTpa 3emid. CpaBHUTE 0OBEMBI
Jlynsl u 3emin, cunTas UX IAPaMU.
Bapuaunt
1.BeiBeaute popMyiny 06béMa yced€HHOTO KOHYyca BeicoTo H ¢ pagmycamu ocHoBanwmii R u
r.
2. Ilyctp V — 00BEM mapa paanyca R, a S — momans ero nosepxuoctu. Haliqure R u 'V,
eciu S = 64w cM?,
3. Hlap u nunuHIp UMEIOT paBHBIE 00BEMBI, a AMAMETP IIapa PaBeH AHAMETPY OCHOBAHUS
LWIMHIpA. BeIpa3suTe BHICOTY HMIMHAPA YEpPE3 pauyc Lmiapa.

Tema 12 . DiieMeHTBI TEOPUH BEPOATHOCTEH M MATEMATHYECKON CTATUCTHKH

CamocTosiTeibHast padora Ne 70

1. JloTepeHHEle OHIETEl IPOHYMEPOBAHEI LeAEIMH YHCIaMH 0T 1 g0 200 BKIKYHTENEHO.
Kakoea BepoATHOCTE TOr0, 4YTO HOMep HayJa4y B34AToro OHeTa KpaTeH 7 HAH 57

2. BepoATHOCTBL MONAJaHHA B KOJbIO [JaHHoro Oacker0osHucTa cocraBadeT O0,6.
BackeTGOMHCT BHEINOMHHI CepHIO H3 4 OpockoB. KakoBa BepOATHOCTL TOTO, YTO YHCJIO
OBL710 paBHO 3 momagaHHAM?

CamocrosiTenbHas padora Ne 71
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1. M3 5 GyKE pa3pezHoi a30yKH COCTABIEHO C/I0BO KHUTA. PeOeHOK, He YMeIHH YHTATE,
pacnucan 3TH OYKBEL a 3aTeM coOpan HX B IPOH3BOJILHOM NopAjKe. HAATH BepoATHOCTL
TOT0, YTO ¥ HEF'O CHOBA MOJYYHTCA CJI0BO "KHHTA".

2. Jna janHoro 0ackeTO0/IMCTA BEPOATHOCTD IONAAHHA B KOJIbLO IPH KAk J0M Opocke

cocTaengeT 0,4. Hero BepoATHEE 0KHUJATE - NONAJaHHA 3 MAYeH NPH 4 OPOCKax MAYA HITH

nonagaHHuAa 4 MmaA4eH IpH 5 6130{21{3}{ MAYa, eClIH ﬁpOCKH CYHTAKTCA He3aBHCHMEIMHA?

CamocrositesibHas paGora Ne 72

1. KakoBa BepOATHOCTE TOrO, YTO HAyLa4y BEIOpaHHOe [enoe 4uciao oT 40 go 70 ABnAeTcA
KpPaTHEIM 67
2. KakoBa BepOATHOCTE TOrO, 4TO NpH 5 OpOCaHHAX MOHETEHl 0Ha 3 paza ynageT repbioM
KBepxy?

CamocrosiTeibHas padora Ne 73

1. KakoBa BepOATHOCTBL TOro, YTO HayAa4dy BrIOpaHHOe MLenoe 4Hcao oT 1 go 30
(BKIKYHUTENBHO) ABNAETCA JeauTeneM 307

2. B HUH paboTaer 120 4yenoBek, H3 HHX 70 3HAWT aHIIHHCKHEA, 60 - HeMelKHH, 50-
3HawT 00a. KaKkoBa BepOATHOCTE TOTO, YTO BEIOPAHHBIA HAay4a4dy COTPYAHHK HH 3HAeT He
OJHOT0 HHOCTPAHHOTO A3LIKAY

Tema 13. YpaBHeHHsI 1 HEpaBeHCTBA
KonTtpoJsbHas padora «YpaBHeHUs] 1 HEPABEHCTBAa»

Bapuant

Ne 1. Pemure ypaBHeHUE:!
a) 2°4-2*=120 -

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

Ne 2. Pemnre ypaBHEeHHE:

a) V2x° 47 -2=x; g)V9x+1=3x+1

Ne 3. Pemnre cucremy ypaBHEHUI:
Vb+x+3,2-y =6 {x-y=85,

2) 5/2-y-2J5+x=-1 6) log;(x+y|=4

Ne 4. Pemnre HEpaBeHCTBO:

1
f [94,2 —<3%*(27
a) VX +3(x+1 ; 0) 2X°+7-2<X ;B) 27 (HalauTe 1eTIbIe PEIICHUS

HEPABEHCTBA);

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

Bapuant
Ne 1. Pemmre ypaBHeHue:

a) 9%81172x = 2727%
6) log,(2x+1)=log,3+1
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Ne 2. Pemnre ypaBHeHue:

a) V5-x*+x=3 . 6)¥9x-1=3x-1

No 3. Pemiute cucreMy ypaBHEHUI:
{2 3-y+J4+x=4 {x-y:ﬁo,

a) 3‘\14+X'4 3'y=2 6)

No 4. Pemnte HepaBeHCTBO:

log,(x+y)=

6

2 X+ o
a) V3-2X<6+X . 5) V5-X"+X23. ) 0,2<5"" <125 (yuiinyre nenble pelICHNs HEPABEHCTBA);

B) lg(3x-7)-1g(x+1) <0

CamocrosiTeibHas padota Ne74

1. PeIIHTE ypaBHeHHE:

ay o x x+1_g
x  x+1 x

.o x+4 x—4 10

9) + =

x—4 x+ <4 _T

2. PellHTEL HepaBeHCTEA:

—6 Sx+ 4
a) X %>06) 2T

x—_8 T+ 2x

,

Bapuant

P r6ex—7

3. COKpaTHTE Apolb: —

x> —7x+6
Bapuanr
1. PeIuTEL ypaBHeHHA:
6 x+2 x”
a) — +— =0
x+2 x-2 x -4
2x+1 2—x
0) — =2
5 3
2. PelIUTE HEpABeHCTEA:
a) x> +2x+3>0
x’ —4
6) ——=<0
X CamocrosiTeabHas padora Ne75
Bapuanr
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PelIHTE YpaBHEHHA H HEPABEHCTBA:
a) x+vV25-x" =7
b) V5++43+x =3

c) 1|i||II X2

=1

3x+6
d) Vx+5+420-x=7

e) Xt —5x —<-\J'E

Bapuant
PelllHTE VPABEHEHHA H HEPAaBeHCTEA:!

2
a) 16— |—x =12
3

b) V12+x=+7x+8-2
c) Jo—x <3
d) V25-x7 =x-1
V3rl+1-2x+1 2
5

e) =
N3xXT 41 442x 1

CamocrositesbHas padora Ne 76
Bapuanr

PemiuTE YPAEHEHHA H HEPABeHCTEA!
a) 64-277 =gt
b) 2*-2""%=15
c) 4"-2-2"-80=0

d] :x - 2x:—3x
—

1 '
e Tax _ 2
}(&ﬂ Vs

Bapuant
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PeluTe VPAEHEHHA H HEPABEHCTEA:

1, 1

a) (3) BET

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

e) 207712

CamocrositeqbHasi padora Ne 77

Bapuant

PelIHTE HEPABEHCTBA H YPABHEHHA:
a) log, (x*—7x+41)=1
b) lgx +lgx+3)=1
c) x®= =100x
d) log;(x-3)>=0
e) log,(x—3)<log,3x

Bapuant

PelIHTE YPAaBHEHHA H HEPABEHCTEA
a) log, (2x" —3x)=1

b) le(~+x)= 1%—1@-

— 7
c) log;x+log 3=2

d) x=7 =1000

Q) g2 =2

- X

=0

4. KOHTPOIbHO-0LIeHOYHbIE MATEePHAJbI 1JIsl MPOMEKYTOYHOI

pucnunanne OYJ1.04 «MaremaTuka»

arTecTalMu MO y4eOHOM

JK3aMeHANIMOHHAA padoTa no yyeoHoi qucuunianne OY/1.04 «MaremaTruka»
BpeMms Ha MOATOTOBKY M BbINOJIHEHHE: 4 yaca.

Bapuanr
YACTb 1
B1. Haitnure 3nauenue Bolpaxenus: 7° - 5% : 352,

B2. Haiigure 3Hauenue Boipakenus: V702 — 422,
B3. Haiinure 3HaueHue BbIpakeHus: 16 - 619865,
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B4. U3 cnoBa «\MATEMATUKA» cny4aiinbiM 00pa3oM BeiOMpaeTcs onHa Oyksa. Haiinure
BEPOSTHOCTH TOTO, YTOATA OYKBA OKaXKETCS COTJIACHOM.

BS5. Haitnure 3Hauenue npou3BoaHon GpyHkuuu f(x) =2 x3-05x* -8 pu X = 2.
B6. Haiizmre pemenne ypasuenns: 0,257 = 64~

B7. Haiinure kopens ypasuenus: logs (4 — x) = 3.
14sin20°- cos 20°

B8. Haitnure 3HaueHnEe BbIpAKECHHUS:

sin40°
B9. Haiiaure yrnoBoit ko3 punueHT kacatreabHoOl K rpaduky
— 1
dynxun y = €21 B Touke xo= 5

B10. Inomanp moBepxHocTH KyOa paBHa 882. HaliquTe ero auaroHab.

3 2
B11. HalinuTe 3HaUEHUE BHIPAXKEHHMS: (—4 " + 6 E) - 3,84.

9
B12. Haiinure HanOonbluee 3HaueHHe QyHKIMU Yy =X + na orpeske [—4; —1].
X

YACTD 2.
C1. Pemmte ypasHenue: 64% + 2213% _12 =0,
x+5)(x—6
C2. Pemnte HEpaBEeHCTBO METOJOM UHTEPBAJIOB: Gt8)a—6) 6)( 1 ) < 0.
—

C3. Pemmre HepasencTBo: 10g5(2x — 1) << 3.
C4. Haiinure momans GUrypsl, orpaHHuEeHHON TpadukoM GyHKINU

y= x% + 5x +6, npsMBIMHU X = — 1, X =2 H 0ChI0 abcIucc.
C5. JlBa meTayuinueckux Kyoa ¢ pedpamu 2 ¢cM U | cM CIuIaBiIeHbI B OUH KYO.

Omnpeznenute MOJHYIO MOBEPXHOCTh 3TOTO KyoOa.
C6. BricoTa kOHYCca paBHa 5 CM, a YTOJI IIPH BEPIIUHE OCEBOTO CEUCHUS

paBen 120°. Haiimute 06beM KoHyca.

Bapuanr
YACTb 1

B1. HallauTe 3HauyeHMe BbipaskeHua: 11° - 75 : 774,

B2. HanauTte 3HaueHue BbipaxkeHna: V802 — 482,

B3. HallauTe 3HaueHue BbipaskeHua: 10 - 141081415,

B4. B napTum n3 400 Tenesn3opoB 0Ka3anochb 8 6pakoBaHHbIX. KaKoBa BEPOATHOCTb KynuTb
NCNpaBHbIN TeneBn3op?

B5. HaiiguTe 3HaueHue npounssogHoi yHKumm f(x) =2 x* -3 x3 + 7 npux = 1.

B6. HaiiguTe peleHue ypasHeHua: 0,252 = 64,

B7. Haligute KopeHb ypaBHeHua: log,(4 — Xx) = 3.
40sin7°-cos7°

sin 14°
B9. Haiignte yrnoBoi KoapduUMeHT KacaTeNbHOM K rpaduKy

— 1
PyHKUMK y = e3*71 B Touke X0=73.

B8. Hanagute 3HayeHMe BblpaXKeHUs:

B10. O6bem npsimoyronbHoOro napannenenunesa paseH 108. Yemy byaet paseH ob6bem
napannenenunena, eCaun Kaxaoe ero pebpo yMmeHbLlWNTb B TPU pasa?

B11. Hanaute 3HaYeHMe BbIparKeHus: (—Z+ 6§) *2,4.

B12. HanauTte Hanbonbluee 3HavyeHne GYHKUMU Y = x3 - 7%% +11x - 10
Ha oTpeske [0; 3].
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YACTbDb 2

2
C1. Pewnte ypasuenue: 2% + 8" _5=0.
2
x“=125 0.
+1
C3. Pemmre HepaseHctBo: 10gg »5(3x — 5) > - 3.
C4. Haiinure momans GUrypsl, orpaHHueHHON TpadukoM GyHKINU
y=x% —6X + 8, IpAMBIMH X = — 2, X =— | 1 0CbI0 abcIuce.

C2. PemuTe HEpaBEeHCTBO:

C5. Tpu ogMHAKOBBIX METAITMYECKUX KyOa ¢ pedpamu 1o 4 M CIUIaBJICHBI
B OJMH Ky0. Ompenenurte MOJHYIO MOBEPXHOCTh 3TOTO KyOa.

C6. BricoTa koHyca paBHa 12 cMm, a ero oOpa3yrommas paBHa 13 cM.
Haiigute o6beM koHyca.

Bapuanr
YACTb 1

B1. Haiinure 3Hauenue Belpaxkenus: 2° - 57 1106,

B2. Haiinure 3naueHne Boipaxenus: V682 — 602,

B3. HaiinuTe 3naueHue Bopaxerus: 7 - 151081514,

B4. Ha nayunoii kondepenuu OynyT BelcTynath 3 nokiaauuka u3 ['epmanum, 2 u3z Poccuu u 5
u3 Slnonuu. Haitaure BEpOsSTHOCTH TOTO, YTO MOCIAEAHUM OYAET BBICTYIATh JOKIAAUUK U3
Poccun, ecnu mops0K BRICTYIICHUS ONIPEAEISETCS KpedrueM.

BS. Haiinute 3HaueHue npou3BoHON GyHKIMHU f(X) = - S x> +4x3-12npux=1.

B6. Haiinure pemenue ypasaenus: 0,251 = 128,
B7. Haiinure xopens ypaBuenus: log, (x + 2) =0,5.

6sin27°-cos27°

sin 54°
B9. [IpsiMas y = 1 — X mapauienbHa KacaTenbHol K rpaguky GyHkuun y=2x%-3x-4
Haiigute abGcruccy ToUky KacaHusl.

B8. HaliguTe 3HaueHue BbIPAKEHUS:

B10. /lnaronans ky6a paBHa v/6. Haiiaure miomaas OBEPXHOCTH 9TOTO Ky0a.

B11. Haitnure 3HaueHNE BBIPAXKEHUS: (— % + 6 g) - 2,4.

B12. Haiinute HaumeHblee 3HadeHue GyHkuun y =4x -4tgx +1
i

Ha OTPE3Ke [— 3 0]

YACTDb 2
C1. Pemute ypaBHenue: tg X + ctg X = -2. Haiiqure Bce KOPHU 3TOTO YpaBHEHHUS,
[PUHAICKAIINE TIPOMEKYTKY [—31; —]

x%2+2x+3
C2. Pemmure HepaBenctBo: ——— = ().

Vi
C3. Pewnre nepasenctso: 28* %) <0,125
C4. Haiinure miomaap miockol GUrypsl, OrpaHMueHHOM rpadukoM GyHKIUU
y=2X-X? N TIpsMOH y = - X.
3 6
C5. Pemmre ypasrenne: 2VX + 1-Vx+ 1=6
C6. BricoTa koHyca paBHa 12 cm, a ero obpasyromas pasHa 13 cm.
Haiinure 06beM KoHYCA.
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Bapuant
YACTH 1

B1. HallamTe 3HayeHMe BbipakeHua: 3% - 57 : 155,
B2. HaiauTe 3HaueHue BbipaxkeHma: V1132 — 1122,
B3. HaiiguTe 3HaueHue BbiparkeHus: % 51085 34

B4. B ypHe nexxat 3 6enbix, 2 }enTbix 5 KpacHbIX WapoBs. Hangute BEpOATHOCTb TOrO, YTO
M3B/IeYEHHbIM Hayrag wap 6yaeT XKenToro ugeTa.

B5. Haliaute 3HaueHne nponssoaHoM GyHKUMM f(x) = % npu x = -3.

1
B6. HaiiguTe pelieHmne ypaBHeHuA: (%)EX“ =8
B7. Haligute KopeHb ypaBHeHua: log, (3 — x) = 3.
45sin13°-cos13°
sin 26°
B9. Mpamasay = 2x - 1 napannenbHa KacaTesibHOM K rpaduKy GyHKLUMM y=x2-x-2
HanauTe abcumccy TOUKM KacaHuA.

B8. Halante 3HauyeHMe BblipaXKeHUsA:

B10.06bem umanHapa paseH 30 cm3. Yemy paBeH 06bem KOHyca € TaKUM 3Ke OCHOBaHMEM W

BblcoTOl? OTBET Aaitte B cmS.

2

B11. HaiauTte 3HauyeHMe BblpaXKeHUs (3,2 - E): 280 - 1.

B12. Hangnte TouKy Makcumyma GpyHKUMN Y = §t3 -2t%+ 3t

YACTbH 2
C1. Pewute ypaBHeHue. 5cos? x — 12 cos x + 4 = 0 HaiiauTe BCe KOPHU 3TOrO ypaBHeHMS,

5
nNpUHaanexKalme NPoOMeKyTKy [—?ﬂ; —n]

x24+2x+3
C2. Pewnte HepaBeHCTBO: > 0.
P Vi

C3. Pewmte ypaBHeHne: (3x2 — x—2)* V2x—1=0

C4. HariauTe nnowwasb NJ0CKON GpUrypbl, orpaHUYeHHoM rpadpuKkom GyHKLUm
y= x2-2 un npamony =2x + 1.

x—y=28

C5. Pewwurte cuctemy: {2"‘3” — 16

C6. BbicoTa KOHyca paBHa 12 cm, a ero obpa3sytouian pasHa 13 cm.
Hangnte ob6bem KoHyca.

OT1BeTHI K 3aJaHAAM YacTH 1

1BapuaHTt
Ne Otser
3a/IaHusA

1B 8575
2B 56
3B 80
4B 0,125
5B 8
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6B 1,75
7B -121
8B 7
9B 2
10B 0,3
11B 7,36
12B 2

OTBeTHI K 32JaHUAM YaCTH 2

Ne 3aganus OTBer
3
2C X € (-0;-5]U(;6]
3C (05;14)
4C 28.5.
5C S =18 3/3 cm?
6C V =125z cm3
Or1Bersl K 3a1aHuAM yacTu 1
2 BapUAHT
Ne OTtBer
3aaHuA
1B 847
2B 64
3B 150
4B 0,25
5B -1
6B 0,5
7B -60
8B 20
9B 3
10B -0,7
11B 14,3
12B —4
OT1BeTHI K 32JaHUAM 4aCTH 2
Ne 3apanus OTBer
1C x=0
2C XE(-0;-5)U (- z;5)
3¢ (13:23)
4C 19 1
3
5C S =96 19 cm?
6C V =1007 cm3
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4. KOHTPO/IbHO-OLICHOYHbIE MATEePHAJIbI JJIsl MPOMEKYTOYHON AaTTeCcTalMM MO y4eOHOM
aucuumianne OY I1.04 «MaTtemaTuka

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

Hasna4yenue:

KOM mnpenna3HaueH 1Jis KOHTPOJS U OLIGHKH Pe3yJIbTaTOB OCBOCHUSA Y4€OHOM NHCIUIUIMHBI
OV]1.04. «Marematuka» 1o cnenuanbHoctd CIIO 23.02.06. «TexHuueckas 3KcIUlyaTanus
MOJIBU’KHOTO COCTaBa >KEJIE3HBIX JOPOIr»

Pabora cocrout U3 nByx yacteil u conepxxut 18 3aganuii.

Yacte mepBas coiepkuT 12 3amaHmii 00s13aTeabHOTO YpoBHA. [Ipw WX BBIMOJHEHWH HAIO
3amnMcarh pelieHue.

Yacte BTOpasi coaepKuT 6 6ojee ClOXHbBIX 3afanuil. [Ipu BbIONIHEHNH 3aJaHUIl HAJI0 3alKicaTh
pelieHre ¢ 000CHOBaHUEM, BBIITOJIIHUTH YEPTEKHU K 33JaHUSM, 3alIUCaTh YCIOBHE 3aJauu.

Bpems Ha MOAroTOBKY U BBIMONIHEHHE: 4 yaca.

Kpurepuii BbIicTaBJIEHUS OLIEHOK

Kaxmoe mpaBuiIbHO pelIeHHoe 3ajaHue yacTu | omeHuBaercs B 1 Gar.

[Tpu BeIONIHEHUM 3aJjaHUN YacCTH 2 HAJO 3alKcaTh MOJHOE PEeleHHE Ha HK3aMEHAllMOHHBIX
muctax. Kaxoe BepHO BBIIIOJHEHHOE 3a/laHUE OLIEHUBAEeTCs B 2 Oaia

IIkana oueHkn 00pa3oBaTeIbHBIX T10CTHKEHUI

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

13- 18 6. 4 Xopo1io

8—-1206. 3 Y I0BJI€TBOPUTEIHEHO
Menee 8 0. 2 HeynosnerBoputenbHo

INEPEYEHDB BOITPOCOB JIUIA ITIOATOTOBKHN K OK3AMEHY

JleficTBUTENbHBIC YKCIIa U ASHCTBUS HaJl HUMH.

Kopens N-ii cTenenn u ero CBOKWCTBA.

CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTEIEM U €€ CBONCTBA.

Jlorapugm umcna u ero cBoiicrBa. HarypanbHblii U 1eCATUYHBIN JIOTapU (MBI
TpuroHomeTprudecKkue TOKIAECTBA.

o0k whE

VYpaBHEHUS W HEPAaBEHCTBA: pAlMOHAIbHbIE, HPpPALUOHAIbHBIE, JOrapupMHUECKUE,
MoKa3areibHble, TPUTOHOMETPUUECKHE.

7. TlpousBoanas ¢pynkuuu. [lpaBuna nuddepenuupoBanusi.

8. VYpaBHeHHe KacaTeIbLHOM.

9. IlpumeHeHHE TPOM3BOIHON K MCCIECTOBAHUIO ()YHKIIHH.

10. IlepBooOpazHast GyHKINHU U €€ CBOHCTBA.

11. ®opmynsl U paBUIIa HAXO0XKJICHNUS IEPBOOOPA3HBIX.

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

13. Teopust BEpOSTHOCTEH.

14. MHoOrorpaHHUKH U Teja BPaIlCHHUS.
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NEPEYEHB IPAKTUYECKHX 3ATAHUI JIJISI MIOAIOTOBKH K DK3AMEHY

1) Apudmerrueckue onepamyy Haa AeHCTBUTEILHBIMI YHCIAME
Haitngure 3HaueHMEe YMCI0BOTO BHIPAKEHHUS:

3,6

o) (-3+73) 04 6)(32-2

): 280 - 1.

2) KopHu, creneHu u orapu@Msi.
Brruucnure:

a)3% -57:155,6)9-5°8s% 5) VB - 128 1) (2167 - (D)% 571- (5);
1) (log, 20 — log, 5 + 30838187,

6sin 32°-cos32°
sin 64°

3) HaiiTu 3HaYeHHE BBIPAKCHHS:

4) Ha crynendyeckoil koH(pepeHInU OyayT BBICTYNATh 3 JOKJIaauuka u3 rpymmsl 2MJL, 2 u3
rpynnsl 2MTO u 5 u3 rpynnet 2IDKT. Haiigute BeposSTHOCTh TOTO, YTO MOCIETHUM OYIEeT
BBICTYNATh AOKIaAuuK u3 rpynmsl 2MTO, eciau mopsiiok BBICTYIUICHUS OIPEACTIACTCS
Kpeouem.

o . 2
5) Haiinure 3HaueHne Mpou3BoIHOM GyHKIMH f(X) = - 3 X6 +2x% -8 mpux=2.

6) Hanummure ypaBHeHHe KacaTelbHOH K rpaduky QyHkuuu y = 2x2-3x-4 u Haiigure
a0CIMCCy TOYKU KacaHMUsI.

7) Haiinure Touky MUHUMYMa (QYHKIIUH Y = §x3 - 2x2%+ 3X
8) Haiinure HanbGoNbIIEe U HAUMEHbIIEE 3HaueHus QyHKIuK y = x* - 8x2 -9
Ha oTpeske [—1; 1].

9) HaiinuTe momans KPUBOIMHEIHHOH Tpanenuy, OrpaHUYeHHON THHUAMHU Y = X2+ 4%, X = 0,
y=0.

10) Haiinute kopenb ypaBuenust: log, (x + 3) =0,5.

11) Haiinure pemenue ypasenue: 0,251 = 64*

12) Pemmte ypaBHenue: VX + 4 =/2x — 1

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

14) Pemmre ypaBHeHue: ctg X + tg X = -2. Haiiaure Bce KOpHH 3TOTO ypaBHEHHS,
[PHHAUICKAIINE TIPOMEKYTKY [—31; —]

15) [TpssMOYTOIBHBII TPEYTOJBLHUK C KATETOM 3 CM M THIIOTEHY301 5 CM BpAaIlaeTCsi BOKPYT
MeHblIero karera. Haiiinre o6beM | III10I1a/1b MOJTHONW OBEPXHOCTH (PUTYPHI BPALICHUS.

16) B npaBuibHOI# yeTbipexyroibHoil mupamuae SABCD Touka O — neHTp ocHOBaHUS, S —
BepmmHa, SO=15, BD=16. Haiigute 60xoBOE pedpo SA.
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5. OcHOBHBIE HCTOYHHUKH U JIUTEPaTypa

s cmyoenmos
bammvakor M.M. Martemaruka: y4eOHUK JJIA CTYI. YUPEXKACHHH cpell. mpod. oOpa3oBaHus. —
M., 2014.
bammvakor M.U. Maremaruka. COOpHUK 3a/1a4 MPOPUIHLHON HAIPaBICHHOCTH: y4ued. mocodue
JUTSL CTYJI. YUpeXKIeHHH cpea. mpod. oopasosanus. — M., 2014.
bamvakor M.U. Maremaruka. 3agadynuk: y4ed. mocobue Ui CTyA. YUYPESXKIACHHH cpen. mpod.
obpazoBanusi. — M., 2014.

s npenooasameneti

bammvakor M.M. Martemaruka: y9eOHUK JJIA CTY. YUPEXKIACHHH cpell. mpod. oOpa3oBaHHs. —
M., 2014.

bamvakor M.M. MaremaTuka: KH. i1 IpenioiaBaredis: MeToz. mocooune. — M., 2014

[Tpuxa3 MunuctepctBa oOpa3oBanus U Hayku P® ot 17.05.2012 Ne 413 «O06 yrBepxkneHun
denepanbHOrO roCcyIapcTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEAHEro (IOJHOro) OOMIero
obpazoBanus» (3apeructpupoBan B Muntocte PO 07.06.2012 Ne 24480).

[Tpuxaz Munobpuayku Poccun ot 29.12.2014 No 1645 «O BHecenun u3aMeHeHuil B I[lpukas
MunucrepctBa obpa3zoBanus W Hayku Poccuiickoit @enepanmu ot 17.05.2012 Ne 413 «O6
YTBEpkKACHUH (PeepabHOTO TOCYAApCTBEHHOTO 00pa30BaTENbHOIO CTaHIAPTa CPEIHEro
(momHOTO) 00I11IETO 00pa30BAHUS Y.

[Tucemo JlemapTameHTa TOCyJapCTBEHHON MOJUTUKH B cdepe MOATOTOBKU padouuX KaJIpoB U
JIIO MunuctepcrBa obpazoBanust u Hayka P® or 17.03.2015 Ne 06-259 «Pekomengauuu mno
OpraHM3aly  MOJY4YeHHs cpelHero oOmero oOpa3oBaHHMs B Mpeleinax OCBOSHUS
00pa3oBaTeNbHBIX MPOrPaMM CPEIHEro MpodecCHOHAIBHOTO0 00pa3oBaHMs Ha 0a3e OCHOBHOTO
o0miero oOpa3oBaHusl ¢ y4eToM TpeOoBaHM (eepanbHbIX TOCYAAPCTBEHHBIX 00pa30BaTENbHBIX
CTaHJapTOB M NOJy4yaeMOW Mpogeccu WIN CIEUUATbHOCTH CPEIHEro MnpodeccruoHalbHOTO
o0Opa3oBaHUs

JonosHuTEILHAS JIUTEpPATYypa
I'puropseB C.I'., UBonruna C.B. Marematuka : y4eOHUK Ui CTyI. oOpa3oBaT. yUpeKJeHUMN
cpen. mpod. oopazoBanus. — M., 2014.
boromonos H.B., Camoiinenko I1.1. Maremaruka: yueOnuk s CI1O —M. : M3naTenscTBO
IOpaiit, 2018
bawmarxos M. U. MatemaTnka. DNeKTpOHHBIN yue0.-MeTO/I. KOMIUIEKC /Ul CTYl. YUPEKICHUM
cpen. mpod. odpazoBanus. — M., 2015.

Aranacsn JI.C., byry3os B.®., Kagomues C.b. u np. Maremaruka: anrebpa u Hadajia
MaTteMaThueckoro aHanuza. ['eomerpus. ['eomerpust (6a30BbIii U yriyOneHHbIH yponu). 10—11
ki1accel. — M., 2014. B

Konmoropos A.H., A6pamoB A.M., dynuunein FO.I1. u ap. Anrebpa u Havana aHanuza: Yueo.
s 10-11 k. - M., 2014,

NHTEPHET-PECYPCBbI

www.fcior.edu.ru (MapopManmoHHble, TPEHUPOBOYHBIE U KOHTPOJIbHbIE MAaTEpHAIIBI).
www.school-collection.edu.ru (Eaunas xomteknuu udpoBbIX 00pa30BaTEIbHBIX PECYPCOB).
http://www.math.ru Marepuansl 10 MaremMaTuke B EJIMHONH KoJUleKIMH  IUPPOBBIX
00pa30BaTeNbHbIX PECYPCOB
http://www.bymath.net ['azera «MaremaTuka» M3narensckoro goma «llepBoe ceHTAOPs»
http://eqworld.ipmnet.ru Hayuno-nomymnsipasiii pusznko-mMaremMarndeckuii sxypHan «KBaHT»
http://wwwkvant.info http://kvant.mccme.ru O6pazoBaTenbHbII MATEMAaTUYECKHIA CaiT
Exponenta.ru
http://www.olimpiada.ru MaremaTndeckue OMMMIIHAIbI U OJIUMITHATHBIC 33291
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JIucr cornacoBanus
JonosiHenus u u3MeHeHust K kommiekty KOC na 202_-202_ y4yeOHbl1ii rojg
Jononnenuss u u3MeHeHuss kK kKomiwiekty KOC na 202 _-202_ y4ueOHBIM TOH IO

JTUCLHUTLIINHE OV /I n.05 «MartemaTrka
B xommiiekT KOC BHeCEHBI clie1yIole N3MEHEHHUS:

Homonuenuss u usMmeHeHuss B komiuiekte KOC o6cyxknens Ha 3acemanuu [11K

« » 202 r. (mporokoi Ne ).
ITpencenarens IILK /T'ynun A.O.
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