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1. MacnopT KOMIIEKTA KOHTPOJILHO-OLEHOYHBIX CPEACTB

B pesynbraTe ocBoeHust yueOHOW mucuumruimabl OV/].04. «Mamemamuka»  0oOydarommiics
noipkeH oonanate npeaycMorpeHHbiME PI'OC CIIO u ®I'OC COO mno npodeccun 43.01.06
«[IpoBOHUK Ha >KENE3HOJOPONKHOM TPAHCIIOPTE»  CICAYIOIIMMH YMEHUSMU, 3HAHHUSIMH U
O0LIMMH KOMITETEHIUSIMHU:

Vi ._YMCHI/IG BBIIIOJIHATD apI/I(I)MeTI/I‘IeCKI/Ie ﬂeﬁCTBHﬂ Haa 9YruciiaMu, cCo4Y€Tas YCTHBIC U
INNUCBbMCHHBIC HpI/IéMBI; HaxoauThb HpI/I6JII/I)KéHHBI€ 3HA4YCHUA BCIIMYUH U MMOTrpCIIHOCTHU
BBIUMCIICHHI (a6COJ'IIOTHaH u OTHOCI/ITCJ'IBHaH); CpPpaBHHBATb YU CJIOBLIC BBIPAXKCHHA.

V2 . YMeHue HaXOAUTh 3HaYEHUE KOPHS, CTETICHH, JIoTapudMa, TPUTOHOMETPHUIECKHIX
BBIPKEHHUI HA OCHOBE OMPE/ICIICHUS, UCIIOJIb3YS MPU HEOOXOAMMOCTH HHCTPYMEHTAIbHBIC
CPEICTBA; MOIB30BATHCS MPUOTIKEHHOM OI[EHKOM MPH MPAKTUYECKUX pacuérax.

V3 . YMeHue BBINOTHATH IPe0Opa30BaHUs BbIpRXKEHUH, TPUMEHSS (OPMYJIbI, CBS3aHHBIE CO
CBOWCTBaMH CTETICHEH, TOTrapu(MOB, TPUTOHOMETPUIECKUAX (PYHKITHIA.

V4. YmMeHune BbIUMCIIATH 3HaU€HUE QYHKIUH 110 33JJaHHOMY 3HAUE€HHUIO apryMEHTa IIpU
pasIMYHbIX crioco0ax 3afaHus QyHKIHH.

V5. YmeHue omnpenensTe OCHOBHbIE CBOMCTBA YMCIIOBBIX (DYHKIUHI, HITIOCTPUPOBATh UX Ha
rpadukax.

V6 . Ymenue ctpouTs rpaduky U3ydeHHBIX (PYHKIUH, WITIOCTPUPOBATh MO rpaduKy
CBOWCTBA 3JIEMEHTapHBIX (PYHKIUH

V7. YmMeHue ucnonp3oBaTh NOHATHE QYHKIUH JJIS ONMCAHUS U aHAJIM3a 3aBUCHMOCTEN
BEJIMYHH.

V8 .YMmeHnue HaxoquTh NPOU3BOIHBIE 3JIEMEHTAPHBIX (PYHKIIHMA

V9 VYmenue ucnonb3oBaTh NPOU3BOJHYIO JUIsl U3YUEHUsI CBOUCTB (DYHKLUI U OCTPOSHUS
rpadukoB

V10 .YMenue npuMeHATh MPOU3BOJHYIO /7Sl MPOBEACHUS MPUOIMKEHHBIX BBIYMCICHUHN, peIIaTh
3a/1a4¥ MPUKJIIAJHOTO XapaKTepa Ha HaX0Xk/I€HNE HauOOoIbIIEro U HAaUMEHbIIIEr0 3HaYSHUSI
V11 YMmeHue BIYUCIATH B IPOCTEUIINX CITydyasX IUIOMAAN U 00bEMBI C UCIIOIb30BaHUEM
OINpPEACIEHHOrO HHTErpaia

V12 Ymenue pemiath palidoHanbHble, IOKa3aTelbHbIe, JorapupmMuyeckue,
TPUTOHOMETPUYECKNE YPABHEHUS, CBOISIINECS K TMHEHHBIM M KBAaJIpaTHbIM, a TaK¥Ke
AQHAJIOTUYHBIE HEPABEHCTBA U CUCTEMBI

V13 YmMeHnune ucnonp3oBaTh rpaduiecKiii METO pellieHrs ypaBHEHUH 1 HEPABEHCTB

V14 Ymenue nzo0paxkaTb Ha KOOPJUHATHON TJIOCKOCTH pEIIeHUs] YpaBHEHHH, HEpaBEHCTB U
CHCTEM C IBYMsI HEU3BECTHBIMU

V15 YMeHne cocTaBisaTh U pellaTh ypaBHEHUS U HEPABEHCTBA, CBA3BIBAIOINE HEU3BECTHHIE
BEJIMYMHBI B TEKCTOBBIX (B TOM YMCJIE MPUKIIAIHBIX 3a/1a4ax)

V16 Ymenue pemiats npocreiiiie KOMOMHATOPHBIE 3314l METOJIOM Iiepedopa, a Takxe ¢
MCIIOJIb30BaHUEM M3BECTHBIX (OPMYIT

V17 YMeHue BIMUCIATH B IPOCTEHUIINX CIIydasiX BEPOSTHOCTH COOBITUI Ha OCHOBE MO/ICUETA
YHCJIa UCXO0B

V18 Ymenue pacrio3HaBaTh Ha 4epTekax U MOJEISAX MPOCTPAHCTBEHHBIE (POPMBI; COOTHOCUTH
TpEXMEPHBIE OOBEKTHI C X ONMUCAHUSIMHU, NU300PAKEHUIMHU

V19 YMeHne onuchIBaTh B3aUMHOE PACIOI0KEHUE MPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE,
apryMEHTHPOBATh CBOU CYKJIEHHs 00 3TOM pacroioKeHun



Y20 Ymenue aHanu3upoBaTh B NPOCTEHIINX CIydasxX B3aUMHOE PacIooXeHNHE 0ObEKTOB B
IIPOCTPAHCTBE

V21 Ymenune n3o0paxarb OCHOBHBIE MHOTOTPAHHUKH U KPYTJIBIE TEJIa; BBIMOIHITH YEPTEIKHU 110
YCIIOBHSM 33]1a4

V22 Ymenue cTpouth NpocTeiliime ceueHus Kyoa, pu3Mbl, TUPaMUIbI

V23 YMmenue pemiath IJIaHUMETPUUYECKUE U MMPOCTEUIIINE CTEPEOMETPUUECKUE 3a]]a4l Ha
HAXO0XJICHUE T€OMETPUUYCCKUX BEIIMYHH (IJIMH, YIIJIOB, TUIOIIAAEH, 00bEMOB)

Y24 YmeHnune ucnonb30BaTh MPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4 IIJIaHUMETPUUECKUE
(haKThl U METO/IBI

V25 YMmenue npoBOoaUTh JI0Ka3aTeNIbHBIE PACCYKICHUS B XOJI€ PEUICHUS 3a]a4

31 3HaHue 3HAYCHHS] MATEMATHYECKOW HAYKH JJIsl PEIICHHS 3a]1a4, BO3SHUKAIOIINX B TCOPHH H
MPaKTUKE; IIUPOTY U B TO K€ BPEMsI OTPAHUYEHHOCTb MPUMEHEHUSI MATEMaTUYECKUX METOJIOB K
aHaAJIU3Y U UCCIIEAOBAHUIO MPOIIECCOB U SIBICHUN B IPUPOJIE U 00IIEeCTBE

32 3HaHue 3HAUYCHUSI PAKTUKU U BOIIPOCOB, BOSHUKAIOIIUX B CAMOI MaTeMaTHKE s
dbopMUpOBaHUS U PA3BUTHS MAaTEeMaTUYECKOM HAYKU; UCTOPUH PA3BUTHUS MOHITHS YUCIIA,
CO3/JaHUsI MaTEeMAaTUYECKOTO aHAJIN3a, BOBHUKHOBEHUS U Pa3BUTHS T€OMETPUHU

33 3HaHHUE YHUBEPCAIBHOI'O XapaKkTepa 3aKOHOB JIOTUKU MAaTEMaTUYECKUX PACCYKACHUM, UX
MPUMEHHUMOCTH BO BCEX 00J1aCTIX YEI0BEUYECKOU NeITeIbHOCTH

34 3HaHuE BEpOSTHOCTHOI'O XapaKTepa pa3IMuHbIX POLECCOB OKPYKAIOLIEr0 MUpA.

OK 1. [JoHuMaTh CyIIHOCTh U COLMAIBHYIO 3HAYUMOCTb Oyy1eil npodeccuu, mposBiIsATh K Hel
YCTOWYMBBIN UHTEPEC.

OK 2. OpraHu3oBbIBaTh COOCTBEHHYIO J€STEIIBHOCTh, MCXOIs M3 LEIM U CHOCOo0OB ee
JOCTUYKEHUS, ONIPEJIETICHHBIX PYKOBOAUTEIIEM.

OK 3. AnanusupoBaTh pabouyyl0 CUTYaIMIO, OCYILECTBJIATh TEKYIIMA U MTOTOBBIH KOHTPOJIb,
OLICHKY U KOPPEKIHI0 COOCTBEHHOM JAeATEeIbHOCTH, HECTH OTBETCTBEHHOCTb 3a PE3YJbTATbl
CBOEH paboTHI.

OK 4. OcymectBisaTh oucKk uWH(OpMaIuu, HeoOxoaumou st 3()(HEKTUBHOTO BBITOTHEHUS
npogeccuoHaIbHbBIX 3aj1ay.

OK 5. Ucnonb3oBath HHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUU B PO ECCHOHATbHON
JESATEIIBHOCTH.

OK 6. PabGotatp B koMaH€e, 3¢ (HEeKTUBHO 00LIAThCs ¢ KOJIEraMU, PYKOBOJACTBOM, KIIMEHTAMHU.
OK 7. IIpoBoauTh MEpONpHATHS IO 3allUTe MAaCCAKUPOB U PAOOTHUKOB B UPE3BBIYAMHBIX
CUTYalUsAX U MPEAYNPEXAATh UX BOSHUKHOBEHHE.

OK 8. HMcnonHATh BOMHCKYIO OOS3aHHOCTb, B TOM YHCJIE€ C HPUMEHEHHUEM IOJIYYEHHBIX
npodecCuoHaNbHBIX 3HaHUH (J17151 FOHOLIEH ).

OK 11. Ucnonb3oBath 3HaHU 110 (PUHAHCOBOI IPaMOTHOCTH, IJIAHUPOBATh
IpeIPUHUMATEIBCKYIO JIEATENbHOCTh B IpodecCHoHaIbHOU cdepe B penepanbHbIX
roCyJapCTBEHHBIX 00pa30BaTeNbHBIX CTaHJIApTaX CPEAHEro NpoPecCuOHaILHOr0 00pa3oBaHUs
(manee — ®I'OC CIIO).

dopmoii aTTecTaluy Mo yueOHON AUCHUILIIMHE SIBISAETCS IK3aMEH.



2. Pe3yabTaThl 0CBOEHHS YUeOHO JUCUMILIMHBI, MOJIeKAIINE IIPOBEPKe
aTTecTallid 10 Y4eOHOW JUCIUIUIMHE

2.1. B pesynbraTte

OV/1.04.

OCYHIECTBIACTCA KOMIUICKCHAA IMPOBEPKA CICAYIOIIUX YMeHI/Iﬁ n 3HaHI/II71, a TaKXKXE€ ITUHaMHKa

(dbopmMHpOBaHUs OOIINX KOMIIETEHIIHIA:

Pe3ysabTarsl 00yyeHusi: yMeHHMsI U
3HAHMS

IToxa3zaTen oneHKH
pe3yJabTara

dopma
KOHTPOJISl
OlleHUBAHMS

YMmerTh:

Y1 YmMenue BHINOTHATH apupMeTHISCKUE
JIEHCTBYSI HAJ| YUCIIAMH, COYETasl yCTHBIC
Y TIMCbMEHHBIE TPUEMBI; HAXOIUTh
npuOIMKEHHBIE 3HAYCHUS BETTMUUH U
MOTPEIIHOCTH BBIUUCIICHUH (a0COMOTHAS
Y OTHOCHUTENbHAS); CPABHUBATH YHCIIOBBIE
BBIPaXXEHHUS

OK2. Opranu3oBbiBaTh COOCTBEHHYIO
JACATCIIBHOCTD, BI)I6I/IpaTI) THUIIOBbLIC
METOIbI u CI10CO0BI BbIIIOJTHCHU S

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

Haxoxnenne HOK u HO/I nByx u
0oJiee Yncell.

- Bemomaenne apudmeTnaeckux
JEUCTBUI HaJl JEMCTBUTEIILHBIMHU
YHCJIaMH.

- Haxoxnenne npuOmmkEHABIX
3HAUYCHUI BEJIMUMH.

- Haxosxxmenune abCOMIOTHON U
OTHOCUTEJIBHOM MOrpenIHoCTEN
BBIYHCIICHUH.

- CpaBHEHHUE YHUCITIOBBIX BBIPAKEHUH.

YcTHBIE OTBETHI
IInnceMmeHHBIC
3aJaHUs
DK3aMeH

Y2 YMeHnne HaxoIUTh 3HAYEHUE KOPHS,
CTereHH, Jiorapupma,
TPUTOHOMETPUUIECKUX

BEIP2XCHHI HA OCHOBE OTIPEICIICHIIS,
WCTIOB3Ysl IPH HEOOXOTMMOCTH
HHCTPYMEHTAJIbLHBIE CPEICTBA;
MOJIL30BATHCS MPUOIIKEHHOM OIIEHKON
TIPH MTPAKTHYECKUX pacuérax.

OK6. PaboTaTh B KOJIJIEKTUBE U KOMaH/E,
3¢ (deKTHBHO 00maThCcsi C  KOJUIETaMH,
PYKOBOJCTBOM, ITOTPEOUTEIISIMH.

- Haxoxnmenne 3HaueHUS
KBaJPaTHOTO KOPHS U3
JIEUCTBUTEIILHOT'O YHCJIA.

- Haxoxnenue KopHs n— ol cTenenu
M3 JIEHCTBUTEIIFHOIO YHCIIA.

- BolunciieHre 3HaUEHUs CTEIIEHU C
JIFOOBIM TOKAa3aTEeJIEM.

- Haxoxnenwne norapugma
MOJIOXKHUTEIHLHOIO YHCIIa 10
TIOJIOXKUTEIBHOMY B OTJIHYHOMY OT
locHOBaHMIO a; 10 ocHOBaHMiO 10.
- Beraucnenue 3HaueHUs
TPUTOHOMETPUUECKHUX BBIPAKEHUH.

VCTHBIC OTBETHI
IIncemenHbIe
3aJlaHus,
MPAKTUKYMEI,
MTPOBEPOYHBIE
paboTHI,
CaMOCTOSTEIbHBIE
paboThI, TECTHI
Dk3aMeH

Y3 YmMenue BoIonHATh NpeoOpa3oBaHus
BBIPKEHHH, IPUMEHSST POPMYJIBI,
CBSI3aHHBIE CO CBOWCTBAMMU CTEIICHEH,
JorapugmoB,

TPUTOHOMETPUYECKUX (PYHKITUIHA

OK4. OcymecTBisaTh IOUCK U
UCIIOJIb30BaHKEe HH(OpMAIINHY,
HeoO0XxomuMoi 1 3P PEeKTUBHOTO
BBITIOJTHEHUS TIPO(eCCHOHATBHBIX 3a/1a4,
npo¢eCCHOHANTBHOTO U TMYHOCTHOTO
pasBUTHSA

- [IpeoOpaszoBanune BeIpakeHU,
COJIEpKallUX CTEIIEHb.

- [IpeoOpazoBanue
JIOTapU(PMHUYECKHUX BBIPAXKECHHH.

- [Ipeo6pazoBanne
TPUTOHOMETPUYECKUX BBIPAKECHUH.

VY CTHBIC OTBETHI
IIncemenHbIe
3aJIaHus
[IpakTuxkym
Tematuduecknii
onpoc

Y4 Ymvmenne BIUMCIISITE 3HAUCHUE
(YHKIIMH TT0 3aIaHHOMY 3HAYCHUIO
apryMeHTa MpH pa3In4HbIX CIoco0ax
3a1aHus QYHKIMH

- Berancnenue 3naueHuit QyHKITHI

0 3aIaHHOMY 3HAYCHUIO apryMCHTA.

YcTHBIC OTBETHI
IIuceMeHHEBIC
3aJIaHus
ITpakTukym

«MaremMaTtuka»




OK11. Mcnons3oBath 3HaHUS 110
(UHAHCOBOW TPAaMOTHOCTH, IIJIAHUPOBATH
NpeANPUHUMATEIBCKYIO JESITEIBHOCTD B
npodeccuoHanbHOU cdepe B
(benepaiabHBIX rOCyIapPCTBEHHBIX
00pa3oBaTEeNbHBIX CTaHIAPTAX CPEIHETO
po(heCCHOHANTBHOTO 00pa30BaHUS

V5 YMeHue onpenensite OCHOBHbBIE
CBOICTBA YHCIOBBIX (PYHKITHH,
WUTIOCTPHUPOBATh MX Ha TpaduKax

OKS5. Ucnonp3oBaTh HHPOPMALTHOHHO-
KOMMYHHKAIIHOHHBIE TEXHOJIOTHH B
npodecCHOHANBHON AEATENLHOCTH.

- OmnpeniesicHre OCHOBHBIX CBOWCTB
YUCIOBBIX (DYHKIIHH.

YcTHBIE OTBETHI
IInnceMeHHBIC
3aJaHUs
TBopueckue
3aJaHUs
(coobmeHms)

Y6 Ymenne ctpouts rpadvkn n3ydeHHBIX
(G YHKIHA, WILTIOCTPUPOBATE 1O TpaduKy
CBOWCTBA AJIEMEHTAPHBIX (PYHKIHH

OK11. Mcnons30BaTh 3HaHUSA MO
(bMHAHCOBOW IPaMOTHOCTH, IIJIAHUPOBATH
NPEANPUHUMATEIBCKYIO JESTENbHOCTh B
npoeccnoHanbpHOM cdepe B
(benepanabHBIX rOCyIAPCTBEHHBIX
00pa3oBaTeNbHBIX CTaHIAPTaX CPEIHETO
pohecCHOHATBHOTO 00pa30BaHUs

OK 5. Ucnonb3oBats HHGOPMALIMOHHO-
KOMMYHHKAIIMOHHBIE TEXHOJIOTHH B
npodecCHOHAIBHON e TebHOCTH

-. MmrocTpanusi OCHOBHBIX CBOMCTB
(dhyHKIIME TT0 TpadUKYy.

VCTHBIC OTBETHI
IInceMmeHHBIC
3aJJaHUs

TecTol

JK3aMeH

Y7 YMeHune uCronn30BaTh NOHITHE
(GYHKIMH JUIS OTIMCAHUS U aHAIH3a

- OnucaHue U aHaJIu3 3aBUCHUMOCTEN
BEJIMYUH,

VY cTHBIE OTBETHI
Tectnl

3aBHCHMOCTEN BEIUYUH BXOJISIIIUX B MOHATHE (PYHKIIHH. MPaKTUKYyM

OK?2. OprannzoBsIBaTh COOCTBEHHYIO

JeSITeIbHOCTD, BEIOUPATh TUTIOBBIC

METO/IbI U CTIOCOOBI BBIMTOJIHEHUS

npodecCHOHANBHBIX 33]]a4, OIICHUBATh UX

3¢ HEKTUBHOCTH U KAYECTBO

Y8 Ymenne HaxoauTh MPOU3BOIHEIE - Haxoxxnenne npon3BoIHBIX [IpakTueckue

3JIEMEHTAPHBIX (QyHKINH 3JIEMEHTAPHBIX (PYHKIIHH. paboTsl,

OK 3. IIpunnuMaTs perieHus B (T)il\;izﬂquKHH

CTaHJAPTHBIX ¥ HECTAHIAPTHBIX

CUTYaIUsIX U HECTH 33 HUX JKzamen

OTBETCTBEHHOCTH

OK 9. OpueHTHPOBATHLCS B YCIOBUAX

4acTOW CMEHBI TEXHOJIOTUI B

npodecCHOHAIBHON e TeNbHOCTH

Y9 Ymenne ucnonp3oBath Npon3BoAny0 | M3yuenne cBOHCTB QyHKUUH U CaMocTosTenbHbIE

JUTSL U3yYCHUS] CBOMCTB QYHKINH 1 [IOCTPOEHNE Y TIPOBEPOYHBIE

MOCTPOCHUS TPaPHUKOB rpadHKOB ¢ TIOMOIIBLIO IIPOU3BOIHOM. | paObOTHI
OK3aMeH

OK 7. bpatp Ha cebst OTBETCTBEHHOCThH 3a
paboTy WICHOB KOMAaHIbI (IOIMHECHHBIX ),
Pe3YJIBTAT BBHITOJIHEHUS 3a/IaHUH.




Y10 YMenue npuMeHsTh MPOU3BOAHYIO
JUIS IPOBEICHUS IPUOTMKEHHBIX
BBIUMCIICHUH, peliaTh 3aauu
MIPUKJIAJTHOTO XapakTepa Ha HaX0XKIEHUE
HauOOJIBIIETO U HANMEHBLIETO 3HAUCHHS

OK 11. Ucnonrs30BaTh 3HAHUS 110
(UHAHCOBOW TPAaMOTHOCTH, IIJIAHUPOBATh
NpEANPUHAMATEIBCKYIO JICATSILHOCTD B
npodeccuoHanbHOU cepe B
(benepaiabHBIX rOCyIapCTBEHHBIX
00pa3oBaTEeNbHBIX CTaHIAPTAX CPEIHETO
po(heCCUOHANTBHOTO 00pa30BaHUS

OK4. Ocy1ecTBasTh TOUCK U
UCTIOJIb30BaHKEe HH(OpMAIINH,
Heo0X0oauMOoH 1151 3P PeKTUBHOTO
BBITIOJTHEHUS TTPO(ECCUOHANIBHBIX 3a71ad,
npo(eCCHOHANTEHOTO U TMYHOCTHOTO
pasBUTHSA

- Beruncnenue npuOImKEHHBIX

3HAYEHUH C MOMOIIBIO IPOU3BOIHOM.

- Pemenue 3aay mpuKiIagHOTO
XapaxkTepa.

- Permrenue 3aga4y Ha HaXOKACHUE
HauOOJIBIIEro 1 HAMMEHBIIIETO
3HAYECHMUS.

[IpakTnueckue
paboTHI.
CamocrosTenbHbIe
u MPOBEPOYHBIC
paboTHI, OTIPOC

Y11 YMeHue BbIUUCTATH B IPOCTEUIINX Briuucnenue onpenenéHHOro Tematnueckuii
CITyYasiX TUTIOIAIN U 00BEMBI C HHTErpana. omnpoc.
KCIIOJIb30BAHUEM OIIPEEIEHHOTO - Boruucnenue mionianeii 1 00béMoB | BrimonHeHue 51
UHTErpaja npocteimux Guryp ¢ 3aIuTa

HCIOJIb30BAaHUEM ONPEACIEHHOTO NPaKTUYECKUX
OK 5. HUcnons3oBath MH(GOPMALMOHHO- | MHTETpaa. pabor.
KOMMYHUKALIMOHHbIE ~ TEXHOJOTMU B CamocTosiTenbHbIe
po(hecCHOHANTBHOHN NEATENbHOCTH u HIPOBEPOYHBIE
OK 7. Bpath Ha ce0s1 OTBETCTBEHHOCTb 32 paboTL.
paboTy 4iIeHOB KOMaH/bI (TTOTYMHEHHBIX ),
pe3yNbTAT BHINOJIHEHUS 3aJaHUI
Y12 YMmenue pemats parioHaIbHEIE, - Pemenue panunoHaibHbIX Tematnueckuii
NoKa3areNnbHbIe, IOrapuQMUIECKHE, ypaBHEHUI 1 HEPABEHCTB. ompoc.
TPUTOHOMETPUUECKUE YPABHEHUS, - Pemienne nokasaTenbHbIX Brinonnenue u
CBOJSIIIIMECS K JIMHEHHBIM U KBaJIpaTHBIM, | YPAaBHEHUU U HEPABEHCTB. 3aluTa
a TaKke aHAJIOTHYHbIE HEPaBEHCTBA U - Pemrenne norapudmudeckux MPaKTHYECKUX
CHUCTEMBI YpaBHEHUI 1 HEPABEHCTB. pabor.

- PelieHne TpUrOHOMETPUUYECKUX CamocrosiTenbHbIe
OK2. Oprann3oBbiBaTh COOCTBEHHYIO YPaBHEHUI Y HEPABEHCTB. 5 MIPOBEPOYHBIE
JIeSITEIIbHOCTD, BEIOMPAThH THUITOBBIE - Pemenwne cuctem rnokaszaTenbHbIX, paboThL

METO/JIBI U CIIOCOOBI BHITIOJTHEHUS
po(heCCHOHAIBHBIX 33/1a4, OLIEHUBATh MX
3¢ (EKTUBHOCTH U Ka4eCTBO

JorapuPpMHUIECKUX U
TPUTOHOMETPUIECKIX HEPABEHCTB.

Y13 YMeHue ucionb30BaTh rpaduuecKuii

Pemenue ypaBHEHMI 1 HEPABEHCTB

Brimonnenue u

METO/I PEIICHUs] YpaBHEHHUI 1 HEPABEHCTB | TpaUIeCKHM METOJIOM. 3amura
MMPAKTUYCCKUX

OK 5. Ucnonb3oBate HHGOPMALIMOHHO- paoor.

KOMMYHUKAIIMOHHBIC TEXHOJIOTUHU B CaMOCTOﬂTeHLHLIC,

npohecCHOHATBHON IEATENbHOCTH MIPOBEPOYHBIE
KOHTPOJIbHBIE
paboThI.

Y14 Ymenune nzobpaxats Ha - M300paxenune Ha KOOPAMHATHON CamocTrosTenbHbIC

KOOPJIMHATHOM TJIOCKOCTU PELICHUS IJTIOCKOCTH PELICHU YpaBHEHUIA, u MPOBEPOUHbBIE

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

JIBYMsI HEU3BECTHBIMH HEU3BECTHBIMU. Brimonnenue
KOHTPOJIbHOU u




OK 9. OpueHTHpOBaTHCS B YCIOBUAX
YacTOW CMEHBI TEXHOJIOTUI B
po(heCCUOHATBHON NEATEIbHOCTH

MPaKTUYECKUX
pabot. DK3aMeH.

Y15 Ymenue cocTaBisITh U pelliaTh - CocTaBIIeHHE U PEIICHUE Brinonnenue u

YpaBHEHUS M HEPaBEHCTBA, CBA3BIBAIOIINE | yPAaBHEHUM U HEPABEHCTB, 3aIuTa

HEU3BECTHBIC BEJIMYUHBI B TCKCTOBBIX (B CBSI3BIBAIOIIUX HEU3BECTHBIC MPAKTUYECKUX

TOM YHCIIE IPUKIIAAHBIX 33]a9aX ) BEJIMYMHBI B 33/Ia4ax. pabor.
CamocTrosiTensHbIC

OK 3. [IpunuMaTh perieHus B u MIPOBEPOYHBIE

CTaHIAPTHBIX U HECTAHAaPTHBIX paboThI.

CUTyaIUsIX U HECTH 32 HUX

OTBETCTBEHHOCTH

Y16 YMmenue pemats mpocTeniime - Pemenue 3a1ay KOMOMHATOPUKH C Brinonnenue 51

KOMOWHATOPHBIE 32/1a41 METOJIOM HCIIOJIb30BaHUEM YHCIIa COYETaHUN U | 3alluTa

nepedopa, a TaKKe ¢ UCTIONb30BaHUEM pa3MeIieHnid U3 N AIEMEHTOB. MPAKTHIECKUX

W3BECTHBIX (OPMYIT pabor.
CaMmocTosiTenbHbIe

OK2. OpraanzoBsiBaTh COOCTBEHHYIO 5 MIPOBEPOYHBIE

JeSITeIbHOCTD, BEIOUPATh TUTIOBBIC paboThI.

METO/IbI U CIIOCOOBI BHITIOJHCHUS KontponbsHas

npodeccnoHanbHBIX 3aa4, OLCHUBATh HX
3¢ (EKTUBHOCTD U Ka4eCTBO

pabota .TecT.

Y17 YMeHnue BoIUUCTATH B IPOCTEUIITHX Brrurcnenne BepoATHOCTH COOBITHH | BhimomHeHue u

CITy4asix BEPOSITHOCTH COOBITHI HAa OCHOBE | Ha OCHOBE IIPAaBHJIa YMHOXKCHUSI. 3amura

nmoicY€Ta Yrcia UCX0/10B MPAKTHYECKUX
pabor.

OK 8. CaMOCTOSATEIBHO ONPENENATh CamocTosTenbHbIe

3a/1a4u Mpo(heCCUOHATBHOTO H 51 MTPOBEPOYHBIE

JTUIHOCTHOTO Pa3BUTHS, 3aHUMATHCS paboThL.

camMo00pa3oBaHUEM, OCO3HAHHO

TUTAHAPOBATH TOBHIIIIEHUE KBATH(pUKAIINN

Y18 YMenue pacnio3HaBaTh Ha uepTexax |- M3o0paxeHwe Ha IUIOCKOCTH | BeImomHeHme u

1 MOJISJISX MPOCTPAHCTBEHHBIC ()OPMBI; MIPOCTPAHCTBEHHBIX (hOpM. 3amura

COOTHOCHUTh TPEXMEPHBIE 00BEKTHI C UX MPAKTUYECKUX

OTIMCaHUSIMU, H300PaKEHUSIMH pabor.
CamocTtosiTenbHbIe

OK 9. OpueHTHpOBaTHCS B yCIOBUAX u MIPOBEPOTHBIC

YacTON CMEHbI TEXHOJIOTHH B paboThI.

podeCCUOHATEHON IeATeIFHOCTH

Y19 YMmenue onuceiBaTh B3aUMHOE - 3o0paxxeHne B3aMHOTO Brinonnenue 5

PacIoJIOKEHHE MPSMBIX U TUIOCKOCTEH B pacCIIOIOKEHUS 3amuTa

MPOCTPAHCTBE, ApTYMEHTHPOBATH CBOH TIPSIMBIX u IJIOCKOCTEH B | MPaKTHYECKHUX

CYXKICHHS 00 3TOM PaCIOJIOKEHUN MPOCTPAHCTBE. pabor.
CamocTtosiTenbHbIe

OK 9. OpueHTHpOBaTHCS B yCIOBUAX u MIPOBEPOTHBIC

YacTOW CMEHBI TEXHOJIOTHI B paboThL Tecr.

podeCCUOHATEHON IeATeTFHOCTH Tematuueckuii
ompoc.

Y20 YMenue ananusupoBats B - IlocTpoeHue u aHanmu3 B3auMHOro | BeimonHeHue u

MPOCTENIIINX CITyJasx B3aUMHOE PacTONIOKEHUS 00BEKTOB B | 3amuTa

pacmoiokeHne 00HEKTOB B IPOCTPAHCTBE | MPOCTPAHCTBE MPaKTHYECKUX
pabor.




OK 8. CaMOCTOATENBHO ONPEENTATh

CaMocCTOSTEIIbHBIC

3a1a4u NpoheCCUOHATIBHOIO U u IIPOBEPOYHBIE

JMYHOCTHOTO Pa3BUTHUS, 3aHUMATHCS paboThI.

camMo00pa3oBaHNEM, OCO3HAHHO

IUTAHUPOBATH ITOBBIIICHUE

KBaTH(UKAIIHH.

Y21 Ymenune nzobpakaTh OCHOBHEIE ITocTpoeHre MHOTOTPaHHUKOB U Brinonnenue u

MHOTOT'PaHHUKH U KPYTJIbIE TENa; KPYIJIBIX TeJl. 3ammra

BBITIOJTHATH YEPTEXKH 110 YCIOBUSAM 3aad | -  BrbINonHeHWe  4yepTekedl MO | MPaKTHYECKHUX

YCIIOBUSIM 3a1a49H. pabor.

OK2. Opranu3oBbIBaTb COOCTBEHHYIO CamocrosTenbHbIe

JeSITeIbHOCTD, BEIOUPATh TUTIOBBIC u MPOBEPOYHBIE

METO/BI U CIIOCOOBI BBIIOJIHECHUS paboTEL

npodecCHOHANBHBIX 3aa4, OLICHUBATh UX

3((HEKTUBHOCTH U KaYECTBO

Y22 YmMenue cTpouTs npocTeiime - [TocTpoenue npocrennux ceueHudl | BeinosiHeHne 51

ceueHus Ky0a, IPU3Mbl, TUPaMHIbI Ky0a, IpU3MBbl, TUPAMUJIBL. 3ammra
MPAaKTUYECKUX

Ok4.0Ocy1ecTBIATh IOUCK U pabor.

UCIIOJIb30BaHKE HH(OpMALH, CamocTosATeNnbHBIE

HEoO0XoMuMOoH 11 3P PEKTUBHOTO paboThI.

BBITIOJTHEHHUS TIPO(eCCHOHATBHBIX 3a/1a4,

npo¢eCcCHOHANBHOTO ¥ TMYHOCTHOTO

pasBUTHSA

Y23 Ymenue pemats iaHuMerpudeckue | Pemenne 3amad  Ha  HaxoxzaeHue | BeimonmHenue u

Y MIPOCTEHIINE CTEPEOMETPUIECKHE reOMETPUUYECKUX BEJTMYUH. 3ammra

3aJ]aui Ha HaX0XKJICHHE TeOMETPUICCKUX MPaKTUIECKUX

BEJIMYMH (JUIMH, YIIIOB, IUIOAACH, paoor.

00BEMOB) CamocrosiTenbHbIe
17§ MPOBEPOYHBIE

OK4.0Ocy1iecTBisaTh MOUCK U paboThL

UCIIOJIb30BaHNE HH(OpMAIUH,

He00X0 MO 17151 3P PEeKTUBHOTO

BBITIOJTHEHHUS TIPO(eCCHOHATBHBIX 3a/1a4,

npo¢eCCHOHAIBHOTO ¥ TMYHOCTHOTO

pasBUTHS

Y24 Ymenune ucnosnp30BaTh pH pelieHnn | - Perienue 3agau crepeomMeTpu, Brimonnenue u

CTEPEOMETPHUECKHX 3214 OIMPAsICh HA 3HAHMS IO 3almra

TUTaHUMeTprudIeckre GakThl U METO b TUTAHUMETPHH. MPaKTUIECKUX
paoor.

OK 9. OpueHTHpOBaTHCS B YCIOBUSIX CamocTtosiTenbHbIe

4acTOW CMEHBI TEXHOJIOTUH B u MIPOBEPOYHbBIE

npodecCHOHAIBHON e TEbHOCTH paboTEI

Y25 YMmenue npoBouTh J0KazaTenpHble | - Perienue 3aqad Ha J0Ka3aTeNnbCTBO. | BhimonHeHne 17§

paccyKaeHus B X0l PelIeHus 3a1aq 3almra
MPaKTUIECKUX

OK 3. [IpuHUMAaTh pelIeHUs B pabor.

CTaHJAPTHBIX ¥ HECTAHIAPTHBIX CamocTosTenbHbIe

CUTYyalUsX U HECTH 32 HUX u MIPOBEPOYHBIE

OTBETCTBEHHOCTb paboThI.

3HaTh:




31 3HaHNe 3HAYEHUS MaTEMAaTHYECKON
HayKH JUIsl pEIICHNUS 3a1a4, BOSHUKAIOIINAX
B TEOPHH U MPAKTHUKE; IIUPOTY U B TO KE
BpEMsI OTPaHUYEHHOCTh IPUMEHEHUS
MaTEMaTHYECKUX METOJIOB K aHAIN3Y U
WCCJIEIOBAHHUIO MTPOLIECCOB U SIBJICHUH B
NpUpoje U 00LIeCcTBE

OK 1. [lornMate CyIIHOCTb U
COIMAJHHYIO 3HAYNMOCTH CBOEH Oy mymeit
npodeccuu, TposIBIATH K HEll
YCTOWUYUBBIN UHTEPEC

- @OpMyITUpPOBKA MPaBHI
mudhepeHIUpOBaHUS U
MepeYHCIIeHUE TPOU3BOIHBIX
OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIUHI

- [TpuiioxxeHue onpeieIeHHOro
WHTETpalia K BEIYUCIICHUIO TUIOIIA e
IUIOCKUX GUTYp, 00BEMOB Tel
BpaIlleHHUs, yTH, TPOHAECHHOTO
TOYKOU

becena.
IIpakTrueckue,
CaMOCTOSITEIILHBIC U
MIPOBEPOYHBIC
paboTEHIL.

32 3HaHNe 3HAYEHUS IPAKTHKU U
BOIPOCOB, BOSHUKAIOIINX B CAaMOM
MaTeMaTHhKe sl GOPMUPOBAHUS U
Pa3BUTHSA MaTeMaTHYECKOW HAYKH;
WCTOPUU Pa3BUTHS TIOHSITHS YMCIA,
CO3/IaHUSI MATEMAaTHYECKOTO aHAJIN3a,
BO3HUKHOBECHUS U PA3BUTHUS T€OMETPUH
OK 8. CaMocCTOATENBHO ONPEAEATh
3aa4u POECCUOHATBHOTO
JMYHOCTHOTO Pa3BUTHS, 3aHIMAThCS
camMo00pa3oBaHUEM, OCO3HAHHO
TUTAHUPOBATH MOBBIIICHUE KBaTH(PHUKALIUH
OK 11. Mcnonb30BaTek 3HaHUS 110
(rHAHCOBOW TPaMOTHOCTH, TUITAHUPOBATH
NPEANPUHAMATEIBCKYIO JICATEILHOCTD B
npodeccuoHanbHOM cepe B
(enepanbHBIX TOCYAapPCTBEHHBIX
00pa3oBaTeNbHBIX CTaHJIAPTaX CPEIHETO
npodecCHOHAILHOTO 00pa30BaHuUs

- @opMyTUpPOBKa MPaBHI
nuddepeHInpoBaHUS 1
MEPEUYNCIICHUE TPOU3BOIHBIX
OCHOBHBIX

AIIEMEHTAPHBIX PYHKIHH

- [IpunosxxeHue onpeneaeHHoro
HHTETrpana K

BBEIYHMCJICHUIO IUIOIIAEN INIOCKUX
¢uryp, o0beMOB T BpallcHuUs,
IIyTH, IPOUIEHHOIO TOUKOU

YcTHBIE OTBETHI
Tectol. becena.
[IpakTuueckue,
CaMOCTOATENbHEBIE H
MIPOBEPOYHBIC
paboTHL

33 3HaHue yHHUBEPCATFHOTO XapakTepa
3aKOHOB JIOTUKH MaTeMaTHYECKUX
pacCyXICHUH, X IPUMEHHUMOCTH BO BCEX
00JIaCTSAX YeIIOBEYECKOU IeSITeIbHOCTH
OK 11. Mcnionb30BaTh 3HaHUS 110
(rHAHCOBO T'PAMOTHOCTH, TUNITAHUPOBATH
NpEANPUHUMATEILCKYIO JIESTENEHOCTD B
npodeccuoHabHOU cepe B
(benepaibHBIX rOCyIaPCTBEHHBIX
00pa3oBaTEIbHBIX CTaHIAPTAX CPEITHETO
npodeccnoHaIbHOr0 00pa3oBaHuUs

- [lepeuncnenue TabIMUHBIX
HHTErpaJIoB

- QopMyIUPOBKA FEOMETPUIECKOTO U
MEXaHHYECKOr0 CMBICIIa
MIPOU3BOJAHOM

TemaTnueckuit
ompoc,
CaMOCTOSTEIbHBIE
paboTHLI.

34 3naHne BEpOATHOCTHOTO XapaKTepa
Pa3IMYHBIX MPOIECCOB OKPYKAIOIIETO
MHUpa

OK 9. OpueHTHpOBaThCS B YCIOBUSX
4acTOW CMEHBI TEXHOJIOTUI B
npodecCHOHAIBHON e TEbHOCTH

DOpMyJIHPOBKA KIIACCHYECKOTO
ONpEIIEICHUS BEPOATHOCTH

Brmonnenne Hu
3alUTa
MPaKTHYECKUX
paoor.
CaMocTosTEIbHbIE
paboThI.




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

DJleMeHT y4eOHOoM

DopMbI U METOAbI KOHTPOJIA

JM CIUTLINHBI Texkyummii KOHTPOJIb Py0Ge:xHbIii KOHTPOJIb IIpome:xxyTounas
aTrrecranus
®dopMa KOHTPOJIA IIpoBepsiembie DopMa KOHTPOJISA IIpoBepsiemble dopma IIpoBepsiembie VY,
y,3 V.3 KOHTPOJIsI 3
Tema 1. Benenue Yemmuwiit onpoc 31, 32 31, 32
Tema 2 IIpaxmuueckoe zansmue Nel-Ne9 | V1,32,31 V1,32 31, Drzamen V1,32,31
PasButHe nmoHaTus o | Tecm OK 2, OK 4, Ilposepounasn OK 2, OK 4, OK3,
qHCIIe Camocmoamenvnas paboma Nel- | OKS5, OKG6, paboma Nel OK®6, OK7, OKS,
4 OK?7, OK3, OK1l11
OKl11
Tema 3. KopHu, Ipaxmuueckoe 3auamue Nel0- ¥2,¥3,¥1,31, | IIposepounsvie V2,V¥3,V1,31, Dxzamen vV2,¥3,V1,31,
CTEIEHU U No26 32, OK2,0K 3, | pabomwiNe2,3 32 32, OK2,0K 3,
norapudMmal Camocmosmenvnas paboma Ne5- | OK4, OKS, OK4, OK35, OKe,
12 OK6, OK 7, OK 7, 0K 8, OK11
OK 8, OK11
Tema 4. Tlpsimbie u | [Ipaxmuueckoe 3ansmue Ne27- V19,¥20,¥25,3 | llposepounas Vi9,y¥20,¥25, V19,¥20,¥25,32,31
IUIOCKOCTH B Ne37 2,31, OK2,0K paboma Ned,5 32,31, V24, Y20 , OK2,0K 3, OK4
IPOCTPaHCTBE Camocmosmenvras paboma 3, OK4 OK OK
No]3-20
Tecm
Tema 5. IIpaxmuuyeckoe 3anamue Ne38-44 | 33, V26, OK1, | Ilposepounas 33, V26 33, ¥26, OK1,
Kom6unaTopuka Camocmosmenvhas paboma OK2, OK 3, paboma No6 OK?2, OK 3, OK4,
No2]-24 OK4, OK35, OKS5, OK6, OK 7,
Tecm OK6, OK 7, OK 8, OK9. OK11
OK 8, OK9.
OKl11
Tema 6. Ipaxmuueckoe 3anamue Ned5-55 | 32,V24,¥25,¥2 | Ilposepounas Vi, V2, V3, 32,¥24,V25,¥23
Koopauuarsl u Camocmosmenvuasn pabomaNe25- | 3 OK2,0K 3, paboma Ne7 V19, V25 V24, OK2,0K 3, OK4,
-31 OK4, OK35, OK5, OK6, OK 7,
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BEKTOPBI OK6, OK 7, V26, 31, 32 OK 8, OK9
OK 8, OK9

Tema 7. OcHOBBI Tlpaxmuueckoe sanamue Ne56-73 YV2,V3,V1,31, Koumponvras V2,V¥3,V1,31, Drzamen V2, V3,V1,31,

TPUIOHOMETPHH Camocmosmenvrasn pabomaNe32-43 | 32 V5 paboma 32 32,V5
OK1, OK 2, OK1, OK 2, OK3,0K
OK3,0K 4, OKS5, 4, OK5, OK6, OK7,
OK6, OK7, OK OK 8, OK9
8, OK9

2 kypc

Tema 8. @ynkuun u | Ilpakmuueckoe sansmue Nel-10 Y4 V6, V7 Ilposepounasn V4 V6, V7 Drzamen YV4.Ve6, Y7 31,32,

rpaduku Camocmosmenvhas paboma Ned4- | 31,32, OK 2, paboma Nol 31,32, V1 OK 2, OK 3, OK4,

50 OK 3, OK4, OK5, OK 6, OK7,

OK35, OK 6, OKS, OK9, OK11
OK7, OKS,
OK9, OK11

Tema 9. Ipaxmuueckoe 3ansmue Nel1-23 | V23,V24,V25,3 | IIposepounas V23,V24,Y25 3 | Dxzamen V23,¥24,¥25,31,32

MHOrOrpaHHHKY U Camocmosmenvhas paboma Ne51- | 1,32, V18, paboma Ne2 1,32, V18, VIS,

KpYIJIbIE TENa 59 ¥20,¥21,¥22, V20,V21,V22, V20,¥21,¥22,
OK2,0K 3, OK4, \Y OK2,0K 3, OK4,
OK5, OK6, OK OK5, OK6, OK 7, OK
7, OK 8, OK9, 8, OK9,

Tema 10. Hauana Ipaxmuueckoe 3anamue Ne24-34 | V8,¥9,V10, IIposepounas V8,¥9,V10, Ikzamen V8,V9,V10,

MAaTEMATHYECKOTO Camocmosmenvuasn pabomaNe60- | ¥V25,31,32,33 paboma Ne3 V25,31, VI ¥25,31,32,33

AHATH3A 63 OK1, OK 2, OK1, OK 2, OK3,0K
OK3,0K 4, OKS5, 4, OK5, OK6, OK7,
OK6, OK7, OK OK 8, OK9
8, OK9

Tema 11. Unterpan | IIpaxmuueckoe 3ansmue Ne35-42 | V11,32,31, IIposepounas V11,3231, Oxzamen V11,3231,

¥ €r0 NPHMEHEHHE Camocmosmenvhas pabomaNe6d- | V25 OK2,0K paboma No4 V25,23, VI Y25 OK2,0K 3,

69 3, OK4, OKS3, OK4, OK5, OKG6,

OK®6, OK 7, OK 7, OK 8, OK9
OK 8, OK9

Tema 12 . Ilpakmuuecxoe 3ansamue Ne43-47 | 34,V 17 OK1, Drzamen 34, V17 OK1, OK2,

aeMeHTBI TEOpUH Camocmoamenvnas paboma Ne70-73 | OK2, OK 3, OK 3, OK4, OK35,
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BEpPOSITHOCTEN U OK4, OK3, OKo6, OK 7, OK 8,
MaTeMaTHUEeCKOM OK6, OK 7, OK9,0K11
CTaTUCTHKU OK 8,
OK9,0K11
Tema 13. Ipaxmuueckoe 3ansamue Ne48-63 | V12,V13,V14, | Konmponvuas V1,Y2,V3,V4V | Dxzamen Vi2,Vi3,V14,V15,
VpaBHeHus 1 Camocmoamenvrasn pabomahNe74- | V15,31 OKl, paboma 6,V7.V8 V9, 31 OKl, OK 2,
HEPaBEHCTBA ” OK 2, OK3,0K V10,18, V20- OK3,0K 4, OKS3,
4, OK5, OK®6, 23, V25.31.32, OK6, OK7, OK 8,
OK7, OK 8, OK9, OK11
OK9, OK11
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3. Onenka ocBoeHusi y4eOHOM THCHUIIINHBI:
3.1. ®opmMbl M MeTOAbI OLIEHUBAHMS

[IpenmeToM OLEHKM CiIy)KaT yMeHHUs U 3HaHudA, npeaycmorperHHeie PI'OC mno
mucuuuimae  OYJ[.04. «Marematuka», HampaBieHHble Ha (QOpPMHUpPOBAHUE OOIIUX H
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 BBIIIOJIHUI PUCYHKH, YEPTEKH, IPaQUKH, COMYTCTBYIOIINE 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 HCIPaBHI [0 3aMEYaHUIO MPENo1aBaTesl.
«Xopomo», 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 BBIKJIAJAKAaX, JIETKO  WCIPABICHHBIE IO
3aMEuyaHUIo MpenoaBaTes.

«Y10BJICTBOPHUTEIBHO» CTABUTCS B CIEIYIOIINX 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 3aTpyIAHCHHs WM JONYyLUICHbl OMIMOKH B ONPEICICHUH TOHSATHH,
HCIIOJIb30BaHUU MaTeMaTH4eCcKOn TEPMHUHOJIOTHH, yeprexax, BBIKJIa/IKaX,
VICIIPABIIEHHBIE [TOCJIE HECKOJIBKMX HAaBOJAIMX BOIIPOCOB MPEINOIaBaTENs;

3) cTyleHT He chopaBuics C TMPUMEHEHHEM 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 HEMIOHMMaHHe YICHUKOM OOJIbIIeH MiIH HanOoJiee BaXKHOM

4yacTHu yueOHOro MaTepHana;

3) nonymeHsl ~ OmMMOKM B ONpENeNeHHHM  IOHATHH, TpPU  HUCIOJIH30BAHUH
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).
«Xo0pouIo» CTaBUTCS, SCITH:

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

2)IomyIeHa o/iHa OLIMOKA WK JIBa-TPH HEJ0YeTa B BBIKIAIKAX, 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 CYIIECTBEHHbBIE OMMOKH, 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 1
Bapuaunt

1.Be1yncianTs:
5 2 5
2= -=*2—
8 3 ‘14

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

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

7 . .
3. [lpeacraButh 1poOH 77 B BUJIE NECATHYHOH NEPHOIMIECKOH Ipobu

4. TlpencraBuTh YuCIa B CTAaHJAAPTHOM BHUJIE:
a) 0,0000712; 6) 675000000
5. Haiimute OTHOCUTENBEHYIO TTOTPENTHOCTH ( B MPOIIEHTAX):

Juametp Jlyusl (B km) d = 3476 ; 1

6. Jlausl uncna z;=3 —1; z,= 2 +3i.
Haiitn cymmy, paznocts. [Ipou3BeneHne u 4acCTHOE 3aIaHHBIX YHUCEIT.
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Bapuant
1.Brrunciants:

1 7
3§*10+0,75- 20

3_11 51
4 17 56

1

9 a— C
2. Haiitu 3HaueHNE BhIpAXKEHUS T oo coma= 1,6;c=-4,5

5 . .
3. I[IpencraButh 1podh 55 B BUJIE JICCATHYHOM MEPHOMYECKOU Ipodu

4. [IpeactaBuTh YUCIIA B CTAHJAAPTHOM BHJIE:
a) 0,0000259; 6) 389000000
5. Haiinure OTHOCUTENIbHYIO MOTPEITHOCTH (B MPOIEHTAX):

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

6. lauel uncna z;=2 — 3i ; z,= -4 +i.
Haiiti cymMmMy, pa3HOCTb, IPOU3BEICHUE U YACTHOE 3a/IaHHBIX YHCEJL.

CamocToAaTenbHas pabora Nel

1. HafijuTe BCe HATYpATbHELE YHCIA X B ¥ TAKHe, YTOOEI:
a)7X+12y=50
6)5X-y=17
2. HaiiguTe BCe HATYPAIbHBIE YHCIA 1, IIPH KOTOPLIX BRIPAKEHHA
Sn +4 Sn +4
3) 6)
n n+3
ABJMAKTCA HATYPATBLHBIMH.

3. 3anuwuTe 0OBIKHOEEHHYIO AP00L B BUe OeCKOHeYHOH NepHOJUIeCcKOH Jpodu:
2 3
a) 2 6) .
4. Mex 1y pallHOHAMBHBIMHE YHCIAaMH a H b moMecTHTe 5 pallHOHANBHEBIX:
aJa=11 b=12
6)as— b=—
12 12
5. Kakoe K3 JaHHLIX YHCE ABIASTCA HPPALHOHATBHEIM:
a) 2,(2345) 6)V0,(4) B)V1,96 r)V19,6
6. Ha yncnopoit npAMoi oTMedeHbl ToUKH A (-2) U B (17). HafiguTe KOOPAUHATEI TOYKH M,
Oendamei orpe3ok AB B cooTHOmeHHH AM: MB=2

CamocroaTrenbHas pabora Ne2

1.06paTHTe cCMeaHHY0 NePHOJHYECKYI0 Apo0b B 00EIKHOBEHHYHO:
a)0,5(3) 6)0,3(45) B)0,(27)
2. BEIuHC/IHTe 3HAYEeHNA BEIPAKEHHH:

ENPERE
a)lg+16[2-142)—
6 (7] 331 41
6)(7;-37):47=
402 1272) - (25- 4=
B) ( 12 1a) (25-435)=
-'lE -Zi—ﬁ HaHIHTE X
r) (x: 22) 14 4 A
3. YnpocTuTe BhIpa:keHHe

32 9 423 3.
2 (3)(' )- [2X+4)_

( 85l - S?.i):ZE
30 is’ 3

2
4. HafiTH 4uco, eciiu 363—% KOTOPOTO COCTaBJIAET oo
,0
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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. HpC,I[CTaBI/ITB B BUJC CTCIICHU C pallMOHAJIbHBIM ITOKA3aTCIJIEM:
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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\/—1

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
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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. TIponorapu()MUpOBaTH O OCHOBAHMIO 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; 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. 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
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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? Craenailte pucyHOK JJis KaX10r0 BO3MOKHOI'O Cyvasi.
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
toukax 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 IepeceKaroIuXcs IOCKOCTIX o U 3. MOTYT JIM 3TH TPsIMbIC 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 poM0Oa U IIIOCKOCTBIO 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 IMaroHajblo napajuiesenuneia ¥ IIOCKOCTbIO0 €ro OCHOBAHHS.
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) I[lokakxuTe Ha pUCYHKE JTMHEHHBIN yroJ AByrpanHoro yria BADM, M € .
B) HaiininuTte yron Mexay MiaoCKOCThIO KBaJipaTa U MJI0CKOCTHIO 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 MpsiMOH 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. IIpsmas EF, He nexamas B miIockocT npsmoyroiabHuka ABCD napamnensHa ctopone 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! npsmbie KP u EF?

CamocrositesibHas padora Ne 15
1. Yepe3 touky B orpe3ka AB npoBenena minockocts o. Otpe3ok AB paszmenen Toukoit C B
otHomieHnu 3:4 (cumrtas or A k B). Otpe3ok CD, paBHbiii 12 cMm, mpoBeleH NapajjiebHO
wiockocTH o. Yepes Toukn D nmposenena npsmas AD , nepecekaromiasi I0CKOCTh o B Touke E.
Onpenennuts paccTosiHue Mexay 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.

CamocTosiTesbHas 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 nonoxenue 3aHMMaeT IpOBEAEHHAs! INIOCKOCTh OTHOCUTENIBHO 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. IInockocts, mpoBeaeHHAs 4yepe3 cepeaunbl pedep AD, DC u Ai1D: kyba 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, HA MeX/1y TIJIOCKOCTSIMH, IPOBe/IEHDI iBe NPsSIMble, llepeceKarolyie 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 napajieabHbl TNIOCKOCTHU 0. Kak pacmoioKeHbl IIIOCKOCTh 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 0MHAKOBO 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 u3meHuTCSs 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. CKOJIBKO 4€TOBEK BCTPETHIIOCH, €CJIH 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 MEXKIY COOOU U OCTAIBHBIC MO3I0POBATTUCH TOJIBKO 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 /],
TOJIBKO ¢ I, OCTalIbHBIEC HE JPYKaT MEXay co0oii. [y mpoBeneH sl COpPEBHOBAHUS HAJIO U3 ITHX
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 TIPOBEIIH TUaroHasei?

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. CkonbKHMH CITIOCOOAMH MOKHO Pa3MECTHTh 5 4eJIOBEK BOKPYT KPYyrioro crona?
2. CKOJIbKUMU CITOCO0aMH MOKHO COCTaBUTH (piar, COCTOSIIIUM U3 TPEX TOPU3OHTATBHBIX MOJIOC
pa3IMYHBIX [[BETOB, €CIIM MOKHO UCIIOIB30BaTh MaTepUall CEMU Pa3IUYHBIX [IBETOB?
3. Pemuthb ypaBHEHue:
30x = A%y
CamocrositesbHas pabora 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, cocTosuide u3 18 4desoBek, MOXKeT U3 CBOEro CocTaBa
BbIOpAThb NpefcefaTe s COOpaHus U cekpeTaps?

Tema 6. KoopauHathbl 1 BEKTOPbI

IIpoBepounasi padora Ne7 «Merox KOOpAMHAT B IPOCTPAHCTBE)
Bapuant

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:
3l =4; |b|=5;@& [8) =60° ¢+ 3;¢xb;

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}. Haiinure | b— 35|.

3. BBIMHCIATD CKAISPHOE IPOU3BECHHE BEKTOPOB 71 U 7i, ecnu i = 33 - b + 28, 1 = -4 b;
@ =5; |b|=2,@[B) = 60° ¢+ & b;

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

Haiinure koopauHaTsl BEKTOpa A—I\Z, eciu AM — menuana tpeyronbHuka ABC.
5. Hanwt Touku A(-1; 5; 3), B(-1; 3; 9), C(3; -2; 6). Hokazartb, yto TpeyroibHuk ABC —
MPSIMOYTOJIbHBIN.

CamocrosiTeibHast padota Ne26
Bapuanr
1. ABC1A, B, Cy ;- nmapamnenenunen. M3o0pa3ute Ha puCyHKe BEKTOPHI, paBHBIE:

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

2. B rerpasape HABC Touka N — cepeanna pebpa AB, Touka P — cepenuna otpeska JIN.
Bripaszute BekTop CP 4yepes BEKTOPbI CA=3,CB=h, al) =d.

3. Han napamnenenunen ABC/IA;B;C; ;. Touka M nexut Ha AB, npHIeM AM:MB=5:2,a
Ke Al;, npuyem AK: K/I; =3 : 5. Paznoxure BeKTOp MK no BEKTOpaM BA, BBl u BC.

Bapuanr
1. ABCAB;Cy ;- mapamnenenunen. M3o0pa3ute Ha puCyHKe BEKTOPHI, paBHBIE:

a)Cll +B,C; + [l +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[ d.

3. Man napamnenenunen ABCIA;B;C;/l;. Touka N nexur na C;A,; mpudem C;N : NA; =2 : 5,
a Me C;C, npuuem C;M : MC =3 : 1. Paznoxute Bektop M N 110 BekTopam CB, ECl u ﬁ

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. Manm 2 BepinHa 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
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

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

Tema 7. OcHOBBI TPUTOHOMETPHH
KonTpoabnas padora «IIpeodpa3oBaHusi TPUTOHOMETPUYECKUX BbIPAKEHUIN»
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Bapuant
1. 3ameHuTE TPUTOHOMETPUUYECKON (DYHKIIMEH yTiia 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 BBIPAXKECHUS:
c0s68° - c0s22°
sin68° -sin22°
n2a

si
5. Yopoctute BbIpakeHue: pm—

Bapuant

1. 3ameHuTE TPUTOHOMETPUUYECKON (DYHKIIMEH yIiia o:

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

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

3. 3nas, uyto sina = 8/17, cosP = 4/5, a u B — yrusl | yverBepTH, HAWAUTE 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 l]*:a{; Hafigure:tga,sina. ciga
17 157 - .

2. Nano: ctg a= 2 - <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¢

CamocrosiTesibHas padora Ne33

1. HafiguTe 3Ha4YeHHe BLIPasKeHHA:
sin*8+sin* 82°
cos”® 51° + cos? 30°

1
2. CpaeuuTe uncna: cosl4? cos74 u S

3. Jano: 2sina-2sine=1 HaiiguTe: sinxcos o
4. OnpegenyTe 3Ha4YeHHE BEIPAKEHHA :
sin 35+ cos ©35°
tg25%4ctglas
5. HaliguTe 3HaYeHHe BEIPAKEHHA:
sin® 24 +cos® 24°  sin 224+ cos 249

sin 24" + cos 24" tg24%+ctg24

a)

26



CamocrosiTesbHas padora Ne 34

1. HafiguTe 3Ha49eHHA BEIPAKeHHI:
2cos13° cos 43" —cos56°
2sin 58° cos13° —sin71°

cos| Euﬂ:j

6)

gin Qa—?]

T IT T
B) ctg ([ + 15a) +tg(-27a) mpuma=_

) A T am I
r)sin— cos—_ +cC0s — sin —
} 4 <+ 4 4

tgH—tg—zn

,El,] TH LT
1+te o 8
CamocrositesibHas padora Ne35

1. ¥npocTHTe BRIpaseHHe:
2ros 10cos 70—cos B0

2 5in 40cos5 10— 5in 50
T

12

2. BEMHC/IMTe 3Ha9eHNA ERIPAXeHHA IPH o =
ctg[f—zlu}ﬂ:g{-ii- 15a)

3. ¥OpocTHTe BEIpaMeHHe:
sin ( 2a+0 ]
21T
] ==
cos[ 2o " )

4. CpaeHHTe 4HCIA :

a) sin?6+ cos *9u cos 6+ sin ‘9

5. Haitaure sHavenne Sin ®a+ cos ®q, ecousin @ +cos @ =-

CamocrositeibHas padora Ne36

1. JlokazaTe TOMOECTEO:
ginda cosd o
: =2
ElN & cos o

0) 1+ cos 2a+2sinfa=2
2. BEIYHCIHTE:

- T
a) cos o, ecyH sm;zz—_ a€ (2—:11]
=3

3
0) sin 2o, e sin@ =— uﬁle:ﬂ]

a 1 T
B}tgl:r.emnmsE=E uﬁ[ﬂ;z—]
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CamocrosiTesbHas padora Ne 37

1. lokasaTh TOXOecTBO:
cos 2o 1-tgo

1+sin 2o  1+tga

6) 2 cos (45° +a )- cos(45% -a ) = cos 2a
2. BEIYHCIHTE:

1 7 e

a]sm{t.EC.HHEHIz:—EE_ aﬁ[w;z—n]
T,

s ] V3 T

ﬁ]ms;,ec.rmsma=? UE'EC;JTT]
4 i

Bltg 2a,.ecmicosa=— n:E[{}:ET]
=

CamocrosiTesibHas pabora Ne 38

1. BEIMHCAHTE:

3 \ '\.‘ra T
a) sin 2e, ecau sin o=~ ccﬁ{'n::z—}

@ 7 3T
ﬁ]tgz—,ec.rmoos a=-- rxﬁ[’rc:T}

T,

@ (3 T
B]cos;emusina:% ccﬁ[J;:Tr]

2. JoKa3aTh TOMASCTED ¢

2) 2B 3ctg2a=3
1-tg*a
_ 2
6) 2 sin 2a-—2—= _ sin 4a
1+tg% o

CamocrositeibHas padora Ne39

1. lIpecfpazoBaTE B NpOH2EEeHHE:
a) sin 750 + sin 150 =
0] cos 2 T-cos—=
12 12
2. [IpeofipazoEaTh B CyMMY:
a) sin 529 30" - cos 7° 307
0) 8 cos 7o - cos 3a

3. JoKazaTe TOXIeCTBO:
gin g +5in 3a

cogdq +Ccos 3 :tg Za
tga+ig f sin(atf)
tg a+tgl _sin( a—f] -

CamocrosiTeibHas padota Ne 40

1. [IpeoBpazoBaTk E NPOMIEEOEHHE:

a)V3-2sina
. 5m e

@) sin PP

2. [IpeoBpazoBaTE B CYyMMY:
a) cos 379 30" cos 70 30°
B)12sin(-9a)-sin4a

3. JoxazaTek TOMOSCTBO: ;
) sin a- 2 sin (- 150) =~

gin{a+ S )+ein{a—F )

sin{@+8 )+sin{a—F ) =toa-ctgf




CamocrosiTenbHas padora Ne41

O6paTHEIE TPHTOHOMETDHYECKHe QYVHKITHMML
1. BEIYHCAHTE:

1 .z
—arcsin—

3 2

1

arc sin (- 5]

arc cos (-1)

arctg (v 3)

1

arc cos— +arc tg(-1) =

arcsinl-arccos 0=

. g 1
are gin—— are cos(— T

a)

2arctgl

1
6) sin [arcsinz—} =
B)cos (arctgl) =

CamocrositesibHas padora Ne 42

1. PelIUTE ypaBHeHHe:

I

vz
COSX=-—
2
T 43
sin (x+-)=""
tg(2x-,)=V3
sin—=1
3
2.
2coslix+cosx-1=0
3.

4cos?x-3=0
CamocrositenbHas padora Ne 43 «Pemenue TPHrOHOMETPHYECKUX YPABHCHU I H
HEpPaBeHCTB)
Bapuaunt
1. Pemuth ypaBHEHUE:!

a) 3sin g =0

0) 4 cos 3x+4=0

B)3tg(x +2) =0

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

1) V2 cos(2x — m/5) -1 =0

e) 4V3 sin(3x — 3n/8) —6 =0

%) 3/ cos(3x — m/3) =2

2. Haiinute KOpHHU ypaBHEHHUS Sin g = -% Ha otpeske [0; 37]

3. Pemuth HepaBEeHCTBO:

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

Pemnte ypaBHeHHeE:

a) 0,5cos2x=0

6) 5sin 5x — 5 =0

B) ctg(x—3) =0

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

1) V2 —2sin(5x — /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. ®yHkunu u rpagpuku

IIpoBepounasi padora Nel « DyHKIIUM, UX CBOMCTBAa»
Bapuant

1. Jana ¢pynkmus f (x) =x + %;
Cpasaure: a) f (3) u ) f (%); 6)) f(-5)u) f(-0,2).
2.Haiitu oO6mnacte onpeneneHus: GyHKINH:

)y =-2:6)y=VE-x:B)y = o

x+ x2—4 "

3. lokaxkure, 4TO (PyHKIHUS:
a) f(x) = x* - 2x? - sin? 3x sABHAETCSA YETHOI;
0) f (X) = x3 - 3x+ sin 2x sABAETCA HEUETHOI.

4. Tlo rpaduxy pyHKINH (KAPTOUKA) ONPEIACIUTD:

a) IPOMEKYTKH BO3pacTaHUs U yObIBaHUS;

0) TOUKM MakCUMyMa 1 MUHUMYMa;

B) 9KCTPEMYMBI (PYHKIIHH.

5. Nana ¢ynkuus f(x) = 4x + 1 ¢ obmnacteio onpenenenus D: x >0. 3anummre 0OpaTHYIO K
Hell QyHKIMIo B BUJE y = g(X), yKa3aB e€ obnacTtb onpezeneHus. Iloctpoiite Ha onHOM
yeprexe rpaguku pyHknuil f(x) u g(x).

Bapuanr

1. {ana ¢ynkmus f (x) = -x + %;

Cpasuure: a) f (6) u ) f (- 0,25); 6) ) f(2) u ) f( -0,5).
2.Haiitu oOnacte onpeneneHus: GyHKINH:

a)y=—=6) Y= V3+ X B) y= o

x—10’ 3x2—2x

3. lokaxkure, 94TO (PYHKIIUS:

—x2
a) f(x)= /Lzz SIBIISIETCS YETHOI,

. X o
0)f(X)=7x3+sin > SBJIAETCH HEUETHOIL.

4. Io rpaduky QpyHKIMH (KapTOUYKa) ONPEIETHUTD:

a) MPOMEKYTKH BO3pacTaHUs U yObIBaHUS;

0) TOUKM MakKCUMyMa 1 MUHUMYMa;

B) 9KCTPEMYMBI (PYHKIIHH.

5. Nana ¢yaknus f(x) = 2x + 1 ¢ obmactero onpenenenus D: x >0. 3anummre 00paTHYIO K
Hell QyHKIMIo B BUJE y = g(X), yKa3aB e€ obnacTts onpezaenenus. I[loctpoiite Ha onHOM
yeprexe rpapukn pyHkui f(x) u g(x).



CamocrosiTesbHas padora Ne 44
1. HafiguTe ofaacTs onpeeneHlA QYHKIIHI:
1

a) y=

b) y=

-1

4z

ainx+1
puly

VE+2Z

C] y :.3—295

2. Hafigure ofnacTek 3Ha4eHHE GyHKIIMH:
3
3} y= a1 1

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

CamocrosiTesbHas padora Ned4S

1. Hafigyre o0nacTE onpeje/ieHHA QyHELH:
2

y TWxE 4
ya—x=
Y=z

Gz

}'I' =
2. HafinuTe o61acTE 3Ha9eHHH QYHKIIHH:

y=25-05sin®x

v=cos4x-1

r—1

=

Fine—1

CamocrosiTe1bHast padoTa Ne 46
1. ®yukuus f - Bo3pacTaroniasi, CpaBHUTE:
a)f(3)uf(-4)
6)fC)nf()
2. Haiiute mpoMeXyTKH BO3pacTaHUs U yObIBaHUS (PYHKIIUU:
a)y(x)=2x-3
O)yx)=-x+1
3. OnpenenuTh 4YeTHOCTh WM HEUETHOCTh (DYHKIIMH:
a)y= X2+ 4
6)y=2x2+x°
B)y= x3+x2+1
Ny=-x3+x
CamocTosiTeibHas padora Ne 47
1. ®ynxmus f - yOsiBaromas, CpaBHUTE:
) fG)uf()
0)f(-4)uf(-6)
2. Haiiaute mpoMexyTKH BO3pacTaHus U yObIBaHUS (QYHKIIHH:
a)f(x)=-x+1
6) f(x)=(x+2)?
3. Onpenenuth 4eTHOCTh UM HEYETHOCTh (PYHKIIUU:
a)y = x|

6) y = sin® x
x2
BY=5
x3
F) y - x+x5
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CamocTosiTebHas padoTa Ne 48
1. Kakue ¢pyHKIMM U3 TaHHBIX SBISIOTCS BO3PACTAIONIMMH, a KAaKUe YOBIBAIOIINMHU:

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

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

2. Haiimute o06nacth onpeneneHus pyHKIIN:
X

Y=
0) y=atgx
B)y=a'™
3. Haiinute o0nacTh 3HaUeHUH (QYHKITHH:
y= P y= Dcosx
4. CpaBHUTE C €IUHUIIECH:

-2
2) 2 6) () B)()*

CamocronTesbHas padora Ne 49

1. Ilpu Kakux X UMeeT CMbICT (PYHKIUS:
a) y = logs x*; 6)y =logs (—x); )
2. Kakue u3 touek A(8;3), B(_Z; 1), C(16;2), IA( 6—4;-3) NPUHAIIEKUT rpaduKy GyHKIUU

y = logx4

3. Jana pynkmus y = log, (x — 2) . Kakue 3Hauenus npuHumaer y, eciu 2,5< x < 10
4. Kakue u3 TaHHBIX (QYHKIMHU SBIISIOTCS BO3PACTAIOIIINMHU:

2)y=1logs x; 6) y = log 5% ; B) y = logz x; 1) ) y = logo X

5)Uro Gosbie:

log, 15umu 15 log 220 ;) logg, 0,4 umu log,, 0,6

CamocrosiTebHast padora Ne 50
1. CpaBHUTE BBIpAXKEHUS:

1g0,7 u Ig%

u 1gV5 u 192,5

2. UTo MOKHO CKa3aTh 00 «a), €CIIH:

a)log,8=3,4 0)log.7=-2

3. Beraucnure: a)logs 12, ecnmu log 3 4=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. MHOTOrpaHHUKH U KpPYIJIbIe TeJIa
IIpoBepounasi padora Ne2 «IIpu3ma. Ilupamuaar»

Bapuant

1. B mpssmoM mapasuienenureie CTOpOHbl OCHOBAHUS PaBHBI 6M B 8M, 00pa3yromuii yromi
300, 6okoBoe pedbpo SM. OnpeaenuTs MOJHYI NOBEPXHOCTh NapayljieNenuiea.

2. B HakJIOHHOM TpeyroJbHON MpU3Me PacCTOSTHUE MEKy OOKOBBIMU PEOpaMH paBHBI
10cm, 17cm u 21cm, a G0KOBast MOBEPXHOCTh PABHOBEINKA MEPICHIUKYIAPHOMY
cedyenuto. Onpeaenutb O0OKOBOE pedpo.

3. bokoBas moBepxHOCTh KOHYcalSm cM2, a paguyc ocHoBaHus 3cM. Haiitn 00bEM KoHyca.
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Bapuant
1. Onpenenuts 6OKOBYIO TOBEPXHOCTH MIPABUILHOM YETHIPEXYTOJILHON MHUPAMUIbI, €CITU
e€ BbICOTa paBHA 4cM, a CTOpPOHA OCHOBaHUS OCM.
2. B npsimoii TpeyrosibHOM MpU3Me CTOPOHBI ocHOBaHMs 18cM, 20cMm u 34cm, a GokoBast
MIOBEPXHOCTh PABHOBEJINKA OCHOBAaHUIO. ONIPEEIUTD BBICOTY IIPU3MBI.
.3. bokoBas moBepxHocTh nuauHapa 307 cM2. Pannyc ero ocaoBanus 3cm. Haiinure 00bEM

CamocrosiTesibHas pabora Ne 51
1. B IpsAMOYTOJIEHOM TIapaJLIeNeuIeie S OCHOBAHHS PaBHA 32CM2, a IMArOHATb OCHOBAHHS 45
cM. Halitu auaroHans napajiesienuIesa, eCiau ero BEICOTa SCM.
2. HaiiTu mosiHy¥0 MOBEPXHOCTh IPSIMOTO MHapajulelielUIela CO CTOPOHaMU OCHOBaHUS 4cM U
6¢cM, ocTpbIM yriioM B ocHoBaHuu 300 u BbicoToit 10 cM.

CamocrosiTesibHasi padora NeS52

BApUAHT
1. B mpaBUJIbHOM YETHIPEXYrOJIbHOW YCEUEHHON MNUpamMuIe CTOPOHbI OCHOBAHHMS 8M U 2M.
BricoTa 4 M. Halitu noiHyto moBepXHOCTb.
2. CTOpoHBI OCHOBAaHMS MPABUIIBHON TPEYTOJIbHON yCceueHHOU nupamuasl 6a1m u 12am. BeicoTta
1 M. HaiitTi G0KOBYIO TOBEPXHOCTb.
BApUAHT

1. Haiitn nnomaab OOKOBOM NOBEPXHOCTH IPABWIBHOM YETHIPEXYrOJbHOM HHpPaMUIbl CO
CTOPOHOM 6CM M BBICOTOM SCM.
2. B npaBHIBHON TPEyroibHOH IMUpaMuze IUIONaas OCHOBaHHS paBHa 100V3 cm?, a BbicoTa
12cMm. HadiTu mmomaas 60KOBOM MOBEPXHOCTH.

CamocrosiTesibHast pabora Ne 53

BapUaHT
1. IlocTpouTh ceueHHE YETHIPEXYTOJIbHON MPaBMWIIBHON IPU3MBI, IPOXOSAIIEE YEPE3 CEPENUHBI
ctopoH AB u BC u Touky D1
2. Iloctpouts ceuenue TpeyroiabHou nmpusMel ABCA1, npoxoasee yepe3 AC u Touky Bi.

BapUaHT
l.IlocTpouTh cedeHHE TMpPaBUIBHOM YETBIPEXYTOJIBHOM IHpaMHUIbI, IPOBEACHHOE 4YEpe3
CepeIHbl CTOPOH OCHOBAHMSI, TapaAJIEIbHOE BBICOTE.
2. BpIUMCINTh TUIOIIAAb JUArOHAJIBHOTO CEYEHHS IIPABUIIBHOM YEThIPEXYrOJbHOW MUpPaMUIBI CO
CTOPOHOM 4cM 1 OOKOBBIM peOpoM 6 cM.

CamocrosiTesibHast padora Ne 54
1. HaiitTu OOKOBYIO MOBEPXHOCTb MPAaBHJIBHOW TPEYroJbHOW MPH3MBbI, IUIOIAJAb OCHOBAHUS
KOTOpOii paBHa 163 cM2, a Beicota 10 cm.
2. Haiftu auaroHanb npaBUIbHOM YETHIPEXYTONbHOM MPU3MBI, IEPUMETP OCHOBAHUS KOoTopo 16
cM, a Beicota 10 cm.

CamocrosiTesibHas padora Ne 55

Bapuant
1. O6nvem kyba 8 am°. Haiiti ero MTOBEPXHOCTb.
2. Beicota nmupamusl 6 cM, a pedpo 10 cm. Haiit 06beM nupamusl.

Bapuanr
1. Haiftu 00beM npaBHIIbHON TPEYroJbHON MUPAaMHJIBI CO CTOPOHOI OCHOBaHUS 4 CM U BBICOTOM
8cm.
2. Haiitu o0bpeM napaenenunena , ¢ OCHOBaHHEM B BUE MapajuiesiorpaMMa U JUIMHOM 6 1 8 cMm
u yriaom B 300, a 6okoBOe pedpo HAKJIOHEHA K IIOCKOCTH OCHOBaHMS o1 yrioMm 600 u paBuo 10
CM.

CamocrosiTeibHas padota Ne56
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1. Paguyc ocHoBaHus nuiauHzapa 2Mm, BbicoTa 3 M. HaliTu nuaroHaib OceBOro ceyeHUs u
IJIOIIAlb JUATOHAJIBHOTO CEUYEHHUS.
2. Ilnomaapr OCHOBaHMS LUIUHIPA OTHOCUTCS K IUIOLIAAM OCEBOrO ceueHus, kak m: 4 . Haittu
YTOJ MEXIY AUArOHaJISIMUA OCEBOTO CEYEHUSI.

CamocrosiTesbHas padora Ne 57
1. Beicora nununapa Ha 10 cM Gosnblie paguyca OCHOBaHUS, a MOJTHAs MMOBEPXHOCTh paBHA 14471
cM?. OnpesenuTh paguyc OCHOBAHUS H BBICOTY.
2. Haiitu otHomeHue O0OKOBOM MOBEPXHOCTH UJIMH]IPA K IJIOMIAAN €r0 OCEBOTO CEUCHHS.

CamocrosiTesbHas padora Ne 58
1. O6pa3yromas koHyca 12 cM HakJIOHEHaA K IJIOCKOCTU OCHOBaHUs noj yriiom 300.
Haiitu S oceBoro ceueHusl.
2. TToBepXHOCTH KOHHYECKOTO MM Gamny papHa 250 M2 HaiiTi BHICOTY IIITHIISL.
CamocrosiTeibHast padora Neb9
1. Ilap paguyca 41 cM, mepecedeH MIOCKOCThIO Ha paccTOsSHUM 9 M OT 1ieHTpa. OnpenenuTh
TUIOIA/Ib CEYCHHUS.
2. Papuyc mapa 63 cMm. Touka HAXOAUTCS HA KacaTeJIbHOW TUIOCKOCTU Ha paccTosiHuU 16 cMm oT
TOUKH Kacanus. HaliTu ee kpaTuaiiliiee pacCTOssHUE OT MOBEPXHOCTH II1apa.

Tema 10. Hauaja MaTeMaTH4eCKOro aHAJIN3a

IIpoBepounasi padora Ne 3 «I[IpouzBoaHas GyHKIUW)
Bapuanr
1. TTo onpeaenenuio HaliTH mpou3BoaHYyIo GyHKmH f(x) = 3x% — 2x
2. Vcnonb3ys popmynbl quddepeHpoBanst, HAWTH MPOou3BOAHYI0 GyHKIuH f(X) B TOUKe X,
€CITH:
a)f(x) =2x3 - 4x +3; x5 =2
0) f(x)= 2sin x +tgX - cos X; Xy = %
B) f(x) =(5 — 3x)7; X = 2.
3. Peminth HEpaBEHCTBO:
f/(x) <0, ecnm f(x) =x? - x°
4. Haiiute Mpou3BOAHYIO (DYHKIIUH:
a)y= (¢ +3)* (x* - 1:6) y= 2= m) y =g (2x + 2.
5. MatepuanbHas TOUKa JBIKeTCs 10 3akony X(t) =t 2 - 2t 3. Haiitu ckopocTh 1
ycKopeHne B MoMeHT BpeMmeHnu t=2 c. ([lepememnienue n3mepsiercsi B MeTpax
Bapuant
1. TTo ompenenenuio HaiiTn mpon3BoaHyko GyHKImH f(x) = 2x3 — 3x?
2. Ucnonb3yst popmysibl quddepeHIinpoBansi, HAWTH MPOM3BOAHYI0 GyHKIUH f(X) B TOUKE X,
€CITH:
a)f(x) =x3-3x+2;x,=-1
0) f(x)= -sinx + ctgx +2 cos X; X, = g
B) f(x) =(2x + 3)°; x, = 0.
3. Pemuth HepaBEeHCTBO:
f/(x) >0, ecm f(x) =x> + x3
4. Haitnute npon3BoaHYO HYHKIIUH:
X

a)y=(x2-2)*(x" +4);6)y= —77 B) ¥ = cos(9x — 10).

5. MatepuanbHas ToUKa JBUKeTcs 1o 3akoHy X(t) =t 3 - 4t 2 . Haiitu ckopocTs 1
yCcKOpeHue B MOMeHT BpemeHnu t=5 c. ([lepemerenue namepsiercss B MeTpax)
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CamocrosiTesbHas padora Ne 60

BEIMHCIHTE IpoH3BOAHEIE QYHKIHH:

1)
2)

3)

4)
5)

fix) = 3x” +8x+1
fix) = (x* +1)x
f(x) =

.
x> +2
fx) = (x” +3x-5)"

f(x) = cos Sx++/2

CamocrositesibHas padora Ne 61

BEIYHCIHTE MPOU3BOHBIE QYHKIHH:

1)

2)
3)
4)

5)

f(x) = S +6x+8

2

X

fix) =2 ::;+i

CT ik

f(x) =cosTx+3
x

f(x) = 2tg—+8

=2

f(x) = {_1'+1)\|"r;

CamocrosiTesibHas padora Ne 62

1. Haiftu tg yrma HakIoHa KacaTelbHOH K rpaduky dynkium y=x>-3X B Touke ¢ abcuuccoii

x0=1.

2. Haiitu tg yria HakJIOHa KacaTelabHOM K rpaduky QyHKIuM y=sin2X B TOUYKe C abcuuccoi

X_n
0 z

3. Haiitu Touku rpaduxa ¢yHkuuu f, B KOTOpBIX KacaTelbHas NapajuleibHa OCHU alCIHCC
f(x)=x3-3x2+3x.
4. Haiitu Touku rpapuka ¢yHkiuu f, B KOTOphIX KacaTeslbHas HAKJIOHEHAa K OCH OX IOJ yIJIOM
45° f(x)=3x?+6x.

1. HaliTu ocTpbIlt yron, nog, Kotopbim napabona y=x2-4 nepecekaeT ocb abcumcc.

2. 3aBMCUMOCTb NYTM OT BPEMEHW 3a4aHA YPaBHEHUAMM: S1 = §t3+ 2t2—45; S, = %tz +4t +118

CamocTosiTesibHas padoTa Ne 63

B KaKOli MOMEHT CKOPOCTU UX ABUXKEHUA ByayT paBHbIMMK?

o 135,
3. HaTM NnpomeKyTKM Bo3pacTaHuA U yobiBaHUA GYHKLUMU: Y = 265X +6X

1
4. MocTpoUTb CXeMaTHUeCKM rpaduK GyHKUUKN Y = §x3— 2x?
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Tema 11. UHTerpaJ u ero npuMeHeHue
IIpoBepounasi padora Ne 4 «IlepBooOpasnas. Uurerpamn»
Bapuant

. 2
1. BBIYHMCIIUTE ONPE/IENIEHHbII HHTErpa: | o (4x?% + x — 3)dx

2. BeraucnuTh onpeneneHHbli HHTErpajl METOI0M MOJACTAHOBKH: f23(2x — 1)3 dx

3. BerancnuTs, npeABapuTENbHO CIeTIaB PUCYHOK, IJIOMIAAb (UTYpBI, OTpaHHYEHHOM
JUHUSAMH: Y = X2+ 4, y=0,x=-2,Xx=2.

4. Haiitn 00beM Tena, MOIy4eHHOTO MPY BPAIIEHUU BOKPYT OCH a0CITHCC
KPUBOJIMHEHHOW Tpareuu, OrpaHuYeHHON JIMHUSIMH:

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

5. CKOPOCTb JIBMIKEHHS TOUKH H3MEHsETCs 110 3aKony V = 3t 2 + 2t +1 (wm/c). Haiitu
yTh S, TPOHICHHBIN TOUKOM 3a 10 ¢ OT Havana IBHKCHHS.

Bapuanr

y 3
1. BBIYHMCIIUTE ONPE/IENIEHHbIH HHTErpa: | o (2x? — x + 4)dx

. 1
2. BBIMUCIUT ONpe/IeNIeHHbI MHTErPaI METOIOM MOJICTAHOBKH: | o Bx+1 )*dx

3. BeraucnuTs, npeABapuTENbHO CIeTIaB PUCYHOK, IIOMAAb (PUTYpBI, OTpaHHYECHHOM
JUHUSAMH: Y = X2 +1, y=0,x=-1,x=1.

4. Haiitn 00beM Tea, MOJIyIeHHOTO MPU BPAIIEHUU BOKPYT OCH a0CITHCC
KPUBOJMHEHHON Tpanenuy, orpaHudeHHoi muausaMu: Y =v/x,y =0, x =0, x = 1.

5. CKOpOCTb JIBIDKEHHUs TOUKH M3MeHseTcs 1o 3akoHy V =9t 2 - 8t (m/c). Haiitu myTs
S, IPOWICHHBIN TOYKOH 32 YETBEPTYIO CEKYHIY.

CamocrosiTesibHas padora Ne 64
Hafizute nepeooOpazHele QYHKIHH:
a) fix)=x"—x"+x-1
3 2
b) f{x)=—F+—5—x+5
.4 X
€] fix) =sinbx+2

d) f(x) =%ms 4x+4/3

&) f(x) =Ssi11§+ , 11

sl X

CamocrositesibHas padora Ne 65

BeIYHCIHUTE HHTerpaJabl:

dx
a _ =
) J‘-::-os1 x
b) J‘(x+1)3aa- —
c) j-{sin Bx +cos 2x)dx =
d) j'(.-sin: X +cos” xX)dx =

e) J‘(ssihj + S)dx =
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CamocrosiTesibHass pabora Ne 66

1
Ana dyeKUMH f(x)=— HadguTe neprooOpazHyw F(X), NpHHUMAKMIYI 23J3aHHOE

3HA4YeHHe B }’HEIBHHHDI:I TO4YEKe:

a) fix) = lﬂ:F{l}=—12
X 2

b) ) =——F(5)=0
cosx 4

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

5

e) f(x) = 51'11(:4'4—%};}7{5;?} =1

CamocrositesibHas padora Ne 67

1. BEIYHUCAHTE HHTETPAJLL:
2 5
a) fi (4x* — 617+ 2x+1)dx

&) [F2

0] J; x—1
T

B) fﬂz Vv 2sinx + 1 cosxdx
13

- Ssinx
r 2 —dx
]"rﬂ' l+cos2x

CamocTosiTeibHasi padota Ne68
Bapuaunt
1. Haiinure 00BEM Tena, MOJy4€HHOTO MPHU BpallleHUU BOKPYT OCH a0cIucc GUrypsl,
OrpaHMYeHHOM muHuAMH: y = x> +1, x =0, x =1, y =0.
2. Kakyro pa®oTy HaJi0 3aTpaTUTh Ha CXKAaTHE MPY>KUHBI HA 4CM, €CITM U3BECTHO, YTO
cuna B 2 H cxumaer oty npyxuny Ha lcm?
Bapuanr
1. Haiigure 06b€M Tena, MOTYy4YEeHHOTO MPH BpallleHUH BOKPYT ocu abciuce Gpurypsl,
OTpaHMYEHHON THHIAME: y = | - X2, y = X.
2. Cuna B 4 H pactaruBaer npyxxuny Ha 8cM. Kakyto paboTy Ha/io Mpou3BecTH, YTOObI
pPacTAHYTh IPYXKUHY Ha 8cM?

CamocrositeibHas padota Ne69
Bapuant
1. BriBeaure ¢popmynny o0bEMa mapoBoro cermeHTa paguyca R u Beicotst H.
2. Ilyctp V — 00bEM 11apa paanyca R, a S — miomans ero noBepxnoctu. Haiiaure R u S,
ecn V = 113,04 o,
3. duametp JIyHBI COCTaBIIAET ~ YETBEPTYIO YacTh quameTpa 3emiu. CpaBHUTE 00BEMBI
JIynsl u 3emun, cunuTas UX MapaMu.
Bapuanrt
1.BeiBemute popmyny o6béMa yceud€HHOTO KOoHyca BeicoTol H ¢ pannycamu ocHoBanwmii R
r.
2. Ilyctb V — 00bEM 1m1apa paauyca R, a S — miomians ero nosepxnoctu. Haliqure Ru 'V,

ecin S = 647 cM.

37



3. Hlap u uuanHIp UMEIOT paBHbIC 0OBEMBI, a AUAMETP IIapa PaBeH AHAMETPY OCHOBAHUS
UUIMHAPA. Belpazurte BHICOTY HMIMHAPA YEPE3 paAnycC 1Iapa.

Tema 12 . D1eMeHTDI TEOpUHU BePOHTHOCTeﬁ M MaTeMaTH4eCKOH CTATHCTUKH

CamocrosiTeibHasi padora Ne 70
1. JloTepeHHble OHIETEl NIPOHYMEPOBAHEI LEABIMH YHCAaMH 0T 1 A0 200 BKJIKYHTENBHO.
Kakopea BepoATHOCTE TOr0, YTO HOMEp HayJady B3AToro GHaeTa KpaTeH 7 HAH 57
2. BepoATHOCTL MONajaHHA B KoOJbIO JaHHoro OackerOosHCTa cocTaBiadeT 0,6.
BackeTGOMHCT BEINOMHUI CepHIO H3 4 OpockoB. KakoBa BepOATHOCTL TOTO, YTO YHCJIO
ObL710 paBHO 3 moMagaHHAM?

CamocrositeibHas padora Ne 71

1. U3 5 ByKe pa3pe3HoH a30yKH COCTABJIEHO CI0BO KHUTA. Pe0eHOK, He YMEeWIIHA YHTATS,
pacnHcan 3TH OYKBEL, a 3aTeM co0pa/l HX B IPOH3BOJIBHOM NopAaake. HAATH BepoATHOCTD
TOT0, 4TO ¥ HEF'O CHOBA MOJYHHTCH CI0BO "KHHTra".

2. Jna gaHHoro 6ackeTO0/IHCTA BEPOATHOCTE NONAaHHA B KOJIbL0 MPH KAk J0M Opocke
cocTtaeasdeT 0,4. Uero BepoATHee 03KHJATh - NONAJaHHA 3 MAYel NPH 4 OpoCKax MA4Ya HIH
nonajaHuda 4 MA4eH NpH 5 Gpockax MAYa, ecIH GPOCKH CYHTAKTCA He3aBUCUMBIMH?

CamocrositesibHas padora Ne 72

1. KakoBa BepoATHOCTE TOT0, YTO HayAa4y BeIpaHHoe Menoe 9ucao oT 40 Ao 70 ABnAeTcA

KpPaTHEIM 67
2. KakoBa BepoATHOCTL TOrO, YTO NpH 5 GpocaHHAX MOHETHI 0HA 3 pa3a ynajet repbom

KBepxy?
CamocrosiTeibHas padora Ne 73

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

(BKJIKHYHTENEHO) ABNALTCA AeaHTeneM 307
2. B HUH paboTaer 120 4yenoBek, W3 HHX 70 3HAKT aHIIHACKHEA, 60 - HeMelkHi, 50-

3HamT oba. Kakoea BepOATHOCTE TOTO, 4TO BbIﬁpaHHbIﬁ Haydaqdy COTPYAHHK HH 3HAeT He
OOHOI'O HHOCTPAHHOIO A3BIKA?

Tema 13. YpaBHeHHs 1 HEPpaBeHCTBA
KonTtposbHasi pa6ora «YpaBHeHUs] H HEPABEHCTBA)

Bapuant

Ne 1. Pemnre ypaBHeHue:
a) 2x1.2%=120 -

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

Ne 2. Pemnre ypaBHEHHE:

a) N2x?+7-2=x : 6){’/9x+1 =3x+1

Ne 3. Pemnre cucremy ypaBHEHUH:
V5+x+3,2-y =6 x-y=85,

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

No 4. Pemiute HepaBEHCTBO:
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1

a) VX +3 <X+1;6)\,‘2X2+7-2SX;B) 27332-)‘ (27

HEPABEHCTBA);

(HaAMTE 1IEIIbIC peIICHUS

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

Bapuant
Ne 1. Pemure ypaBHeHue:

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

Ne 2. Pemnre ypaBHeHue:
a) J5-x*+x=3 . 6)¥ox-1=3x-1
Ne 3. Pemute cucreMy ypaBHEHUI:
2 3-y+\/m=4 X-y=60,
2) {3@-4 3y=2 g {logz[x’fﬂ:s

Ne 4. Pemiute HepaBEHCTBO:

2 X+ o
a) V3-2XS6+X . ) V5-X"+X23. ) 0,2<5" <125 (yaiinyre nenble peLICHUS HEPABEHCTBA);
B) Ig(3x-7)-1g(x+1)<0

CamocrositeibHas padora Ne74
Bapuanr

1. PellIHTE YpaBHeHHE:

1 x x4+ 1
a) —— =

X -+ 1 X
_oox+4 x—4 10
9) =

xl+o6x—7

3. COKpaTHTE Jpodb: ———— .
x T —Tx+6

Bapuant

39



1. PeiuTEL ypaBHeHHA:

-

6 C+ 2 -

a) Xre, l =0
x+2 x—2 x -4
2x+1 2-—:

) x+1 - r:2

5 3

2. PelIHTE HEpPABEHCTEA:
2
a) x +2x+3>=0

1"—44{}

0) :
X
Bapuanr

PellUTEL ypaBHEeHHA H HepaBeHCTBa:

a) x+v25—x =7

b) V5++43+x =3

.
-2
c) |I ! =1
V3x+6
d) Vx+5+420—x=7

e) Jx? —sx —dv’g

Bapuant
PellHTE VPAEHEHHA H HEPABeHCTEA!

2
a) 16— 3 =12

b) V12+x=+7x+8-2

d) V25-x" =x-1

3P +1-42x+1 2
5

i

3xt +1+42x+1

CamocrositesibHas padora Ne 76
Bapuant

CamocrosiTeqbHasi padora Ne75
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PemiuTE YPAEHEHHA H HEPABeHCTEA!
a) 64.27 =4
b) 2*-2""%=15
c) 4"-2-2"-80=0
d] 2% 213—3x
1

1 X _ I_
) (& g

2 BapuaHT

PeluTe VPAEHEHHA H HEPABEHCTEA:

1., 1
a) (3) )
b) 2" 27 =112

) 77 —-6-7"+5=0
d) 57 +125-57* =30

e) 28Ty g

CamocrositesibHas padora Ne 77
Bapuant

PellMTL HEPABEHCTBA H YPABHEHHA:
a) log_,(x* —7x+41)=1
b) lex +lgx +3)=1
c) x=F =100x
d) log;(x-3)=0
e) log,(x—3)~<log,3x

Bapuanr

PemIUTEL ypaBHEHHS H HEPABEHCTBA
a) log, (2x" —3x)=1

1 1
b —+x)=lg—-1Ig
) (S +x)=lg-lex

c) log;x+log 3=2

d) x=7 =1000

x—4
e) lg .

- X

=0




4. KOHTPO/IbHO-OLICHOYHbIE MATEePHAJIbI JJIsl MPOMEKYTOYHON AaTTeCcTalMM MO y4eOHOM
aucoumianae OY 1.04 «MaTemaTuka»

JK3aMeHAIMOHHAA padoTa no yyeoHoi qucuunianne OY/1.04 «MaremaTuka
Bpemsi Ha MOATrOTOBKY U BbINOJIHeHHUE: 4 yaca.

Bapuant
YACTb 1
B1. Haiiaure 3nauenue Boipaxkenus: 7° -« 5% : 352,

B2. Haiigure 3Hayenue Boipakenus: V702 — 422,

B3. Haiinure 3HaueHue BbipaxkeHus: 16 - 619865,
B4. U3 cnoBa «\MATEMATUKA» cnyqaitasiM o0pa3om BeiOHpaeTcs oqHa Oyksa. Haiinure
BEPOSITHOCTH TOT'0, YTOITA OYKBa OKaXKETCS COTJIACHOM.

BS5. HaiiguTe 3naueHue npousBogHoN GyHKIMHU f(X) = 2 x3-05x* -8 npu x = 2.
B6. Haiigure pewenne ypasrenus: 0,257 = 64 .

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

B8. Haiinure 3HaueHMe BbIPAKEHUS:

sin40°
B9. HaiinguTe yrnoBoii koa¢hduimeHT kacaTenbHOl K Tpaduky
— 1
byHKIUYN y = e> 1 B Touxke xo = .

B10. ITnomaas moBepxHOCTH KyOa paBHa 882. Halinute ero quaroHals.

3 2
B11. Haiinure 3HaueHNE BBIPAXKEHUS: (—4 " + 6 E) - 3,84.

9
B12. Haiiure Haubosbiiee 3HaueHne GPyHKIMA y = X + — Ha orpeske [—4; —1].

X

YACTD 2.
C1. Pemmure ypasrenne: 64% + 2213¥ _12 =0,
(x+5)(x—6)
C2. Peminte HEpaBEHCTBO METOIOM UHTEPBAJIOB: el < 0.
—

C3. Pemmre HepaseHcTBO: 1085 (2x — 1) << 3.

C4. Haiijute miommaas GUrypbl, OrpaHMYEHHOI rpaduKoM GyHKIIHH
y =x?+ 5x +6, mpamMbIME X = — 1, X = 2 1 0chlo abcImcc.

C5. JIa MeTaueckux Kyba ¢ pedpamu 2 cM 1 1 ¢M CIUIaBJIeHBI B OJUH KY0.
OnpejieNuTe TIONHYIO TIOBEPXHOCTH 3TOTO Ky0a.

C6. BricoTa KOHyca paBHa 5 ¢M, a yroJl IPU BEPIIMHE OCEBOTO CEYEHHUSI

paser 120°. Haiinure 06beM KOHYyCA.

Bapuanr
YACTb 1

B1. HaiiguTe 3HauyeHue Bblpaskenua: 116 - 7°: 774,

B2. HanguTte 3HaueHue BbipaxkeHna: V802 — 482,

B3. HaiiguTe 3HaueHwe BbipaskeHus: 10 - 141081415,

B4. B napTun 13 400 TenieBM30pOB OKa3anocb 8 bpakoBaHHbIX. KaKkoBa BEPOATHOCTb KYNUTb
McnpaBHbIN Tenesnsop?

B5. HaitauTe 3HaueHune npounssoaHoln oyHKumm f(x) =2 x* =3 x3 +7npux=1.

B6. HallauTe peweHue ypasHenua: 0,25%72 = 64%,
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B7. Haingute KopeHb ypaBHeHus: log, (4 — x) = 3.
405sin7°- cos 7°
sin 14°
B9. Hangute yrnoson KoadpPpuLMEHT KacaTeIbHOM K rpaduKy

— 1
PyHKUMM y = e3*1 B Touke Xo=7.

B8. Hangute 3HavyeHMe BblpaXKeHUA:

B10. O6bem npamoyronbHoOro napannenenunesa paseH 108. Yemy byaet paseH obbem
napannenenunesa, eCaun Kaxaoe ero pebpo yMeHblUMTb B TpU pasa?

B11l. HaiauTte 3Ha4yeHWe BblpaXKeHUA: (—§+ 6&) *2,4.

B12. HanguTte Hanbonbluee 3HaYeHMe GYHKUMM y = x3 - 7%% +11x- 10
Ha oTpeske [0; 3].

YACTHB 2
2
C1. Pemmte ypasHenue: 2% + 8" _5=0.
2-25
C2. PemmnTe HEPABEHCTBO: z ) 0.

C3. Peunte Hepasenctso: 108g 25(3x — 5) > - 3.

C4. Haiinure niomans GUrypsl, orpaHUu4eHHON rpadukoM GyHKIUU
y=x% —6x + 8, nmpsameiMu X = — 2, X =— 1 1 ocbI0 abcruce.

CS5. Tpu 0aMHAKOBBIX METATMUECKUX KyOa ¢ pedpamu 1o 4 cM CIIIaBJICHBI
B 0J1H Ky0. Ompenenure MOJIHYIO IOBEPXHOCTh ITOT0 Ky0a.

C6. BricoTa koHyca paBHa 12 cMm, a ero obpa3syromas paHa 13 cm.
Haiinure 06beM KoHYCA.

Bapuanr
YACTb 1

B1. Haiiaute 3Hauenue Beipaxenus: 2° - 57 : 106,

B2. Haiigure 3HaueHne Beipaxkenus: V682 — 602,

B3. Haiiymte 3Hauenue BhIpaxeHus: 7 - 151081514,

B4. Ha HayuHo#l KoH(pepeHLnu OyayT BeICTynarh 3 gokjaaauuka u3 ['epmanuu, 2 u3z Poccun u 5
u3 Snonnu. Haiiure BepoSTHOCT TOTO, YTO TOCIETHUM OY/IET BBICTYIATh JOKJIATIHK U3
Poccuu, eciii NOPAIOK BBLICTYILIEHUS ONPEAENIIETCS KPEOUEM.

BS5. HaiiguTe 3HaueHue Ipon3BoaHOM GpyHKIuU f(X) = - S x> +4x3-12npux=1.

B6. Haiinute pemenue ypasaenus: 0,252%1 = 128,
B7. Haitnute kopenb ypaBHenus: log, (x + 2) =0,5.

65sin27°-cos27°

sin 54°
BY. Ipsamas y = 1 — X napanenbHa KacaTelbHOi K TpaduKy QyHKIMH y=2X2-3x-4
Haiinute aGcmuccy TOUKM KacaHusl.

B8. HaiinuTte 3HaueHue BbIpaKeHUS:

B10. [Iuaronans xy6a pasna V6. HaifxuTe miomaas moBepXHOCTH ITOTO Kyoa.

B11. Haitnute 3HaueHNE BBIPAKEHUS: (— § + 6 S) *2,4.
B12. Haiinute HaumeHblIee 3HaueHue Gynkuun y =4x -4tgx +1

Ha OTpE3Ke [— 32; 0]
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YACTbDb 2
Cl. Pemute ypaBHenue: tg X + ctg X = -2. Haiigute Bce KOpHU 3TOTO YpaBHEHMUS,
HpUHAIEKAIINE IPOMEKYTKY [—37; — 1]
2
x“+2x+3 > 0

C2. PemuTe HEpaBEHCTBO: ==

1-x

C3. PemmTe HEPABEHCTBO: 2lg(x*—x) <0,125
C4. Haiinure momans miockoi GUrypsl, OrpaHHueHHON rpadukoM GyHKINU

y=2x-Xx° U IpsAMOHl y = - X.

3 6

C5. Pemure ypaBHEHHE: 2Vx+1-Vx+1=6
C6. BricoTa konyca paBHa 12 cm, a ero odpasyromas pasia 13 cm.

Haiinure 06beM KoHYCA.

Bapuant
YACTb 1

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

B4. B ypHe nexat 3 6enbix, 2 XenTbiX 5 KpacHbIX WapoB. Hahgute BEpOATHOCTb TOTFO, YTO

n3BaeYeHHbI Hayrag, wap byaer xentoro ugera.
o o x—18
B5. HaiauTte 3HauyeHne nponssBoaHON GyHKLUMK f(X) = — Npnx= -3.

1
B6. HaiiguTe pelueHune ypaBHeHuA: (116)5X+1 =8
B7. Hangute KopeHb ypaBHeHusA: log, (3 — x) = 3.
4sin13°-cos13°
sin 26°
B9. Mpamasy = 2x - 1 napannenbHa KacaTesibHOMN K rpaduKy GYHKLUMM y=x2-x-2
Hangute abcumccy TOUKM KacaHuA.

B8. Hangute 3HayeHMe BblpaXKeHUA:

B10.06bem umanHapa paseH 30 cm3. Yemy paBeH 06bem KOHYCa € TaKUM e OCHOBaHMEM U

BbicoTON? OTBeT Aaitte B cm°.

B11. Hangute 3Ha4yeHMe BblparKeHUA (3,2 — E) 280 - 1.

B12. HalauTte TOuKy Makcumyma GyHKLUUN y = §t3 -2t%+ 3t

YACTHB 2
C1. Pewute ypaBHeHue. 5cos? x — 12 cos x + 4 = 0 HaliauTe BCe KOPHU 3TOrO ypaBHeHMS,
npuHagnexKalwme NpoMeyTKY [—57”; —n]

x24+2x+3
C2. PewunTe HepaBeHcTBO: ——— > 0.
P Vioe =

C3. PewmTe ypaBHeHue: (3x2 — x—2)* V2x—1=0

C4. Hanaute naowaab NN1OCKON GUrypbl, OFPAHUYEHHOM FrPpadUKOM PYHKLINMK
y= x%-2 n npamoiny =2x + 1.

x—y=28

C5. Pewwurte cuctemy: {2"‘3V ~ 16

C6. BbicoTa KOHyca paBHa 12 cm, a ero obpa3sytolian pasHa 13 cm.
HaliguTte o6bem KoHyca.
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OTBeTHI K 32aJaHUAM YacTH 1

BapHAHT
Ne OtBer
3adaHus
1B 8575
2B 56
3B 80
4B 0,125
5B 8
6B 1,75
7B -121
8B 7
9B 2
10B 0,3
11B 7,36
12B 2
OTBeTHI K 33JaHUAM YaCTH 2
Ne 3apanusa OTBeT
1C =1
3
2C XE(-00;-5]U(;6]
3C (0,5; 14)
4C 28,5.
5C S =18 3/3 cm?
6C V =125x cm3
OTBeTHI K 32aHUAM YacTH 1
BApPUAHT
Ne OtBer
3a]aHudA
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
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OTBeTHI K 32JaHUAM YaCTH 2

Neo 3aganus OTBer
1C x=0
¢ x€ (=2 -5)U (- £;5)
3C (13;23)
4C 191
3
5C S =96 /9 cm?
6C V =1007 cm3

4., KOHTPOJIbHO-OLIEHOYHbIe MaTepHaJbl JJsi MPOMEXKYTOUYHOH AaTTeCTAIUM MO Y4eOHOi
aucuunimue OYJ[.04 «Matematukay

OueHka 0CBOCHUS JUCHUIIJIMHBI IPEyCMATPUBAET cOayy IK3aMeHa 6 ude NICbMEHHOU
HK3aMEHALMOHHON PadOTHI.

Hasna4venmue:

KOM mnpennasnayeH st KOHTPOJS U OLEHKH PE3YJIbTATOB OCBOCHUS YYEOHOW JMCIUIUIMHBI
OV /.04. «Marematuka» mno cneuunanbHoctd CIIO 23.02.06. «TexHuueckas sKCIulyaTanus
MOJABUKHOTO COCTaBa YKEJE3HBIX TI0POT)

Pabora cocrout u3 1ByX 4acted u coaepuT 18 3amanuii.

Yacte nepBast coxepxxut 12 3agaHuii oOs3arenbHOro ypoBHs. IIpu MX BBIOJHEHUM HAJ0
3amucaTh pelIeHUE.

Yactpb BTOpas conepxut 6 Gosee cioxHbIX 3agaHuil. [Ipy BbIoIIHEHNH 3ajaHUIl HA10 3alKcaTh
peleHrue ¢ 000CHOBaHUEM, BBHITIOIHUTH YEPTEXKHU K 33aJJaHUSIM, 3aIIUCaTh YCJIOBUE 3aJauu.

Bpewmst Ha MOATOTOBKY M BHITIOJIHEHHE: 4 Yaca.

Kpurepuii BbICTaB/ICHUS] OLICHOK

Kaxoe mpaBUIbHO pelieHHoe 3ajaHue yacTu | oneHuBaercs B 1 Gam.

[Tpu BBINOJHEHUH 33JaHUN YacTH 2 HAJO 3alKcaTh MOJHOE PEIIEHWE Ha HK3aMEHAIIMOHHBIX
muctax. Kaxaoe BepHO BHINIOJIHEHHOE 3aJJaHHE OLlEHUBaeTcs B 2 Oaia

IIkaya oneHKn 00pa3oBaTeIbHBIX J0CTHKEHHI

PesynbTaTuBHOCTB B 0asax OueHka YpOBHS OATOTOBKH
(MpaBUJIbLHBIX OTBETOB) baJui (oTtmeTka) Bep0aabHblii aHanor
19-246. 5 OTIHYHO

13-180. 4 Xopoiio

8-120. 3 Y 10BIETBOPUTENHHO
Memee 8 6. 2 HeynosnersopurensHo

MNEPEYEHbB BOITPOCOB VIS TIOATI'OTOBKU K OK3AMEHY

JleficTBUTENbHBIE YHCIIA U ACUCTBUS HAJl HUMU.

Kopenb N-ii cTeneHu u ero cBOicCTBa.

Crenens ¢ pallMOHAIBHBIM ITI0KA3aTEIEM U €€ CBOMCTBA.

Jlorapudm yucna u ero coiictBa. HarypanbHblil U AecATUYHBIN JTOrapudMBI.
Tpuronomerpruyeckue TOXKAECTBA.

VYpaBHEHUS W HEPAaBEHCTBA: paLMOHAIbHbIE, HMPPALUOHAIbHBIE, JOrapupMHUECKUE,

ook wbdhE

noKa3aTeabHbIC, TPUTOHOMETPUYECKHE.
7. TlpomsBonnas ¢pynkuuu. [IpaBuna nuddepeHpoBanus.
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8. VYpaBHeHHE KacaTeabHOM.

9. IIpumeHeHune NPOM3BOIHON K MCCIEIOBAHUIO (DYHKIIHUH.

10. IlepBooOpazHast GyHKINHU U €€ CBOHCTBA.

11. ®opmyIsl U IpaBUIIa HAXOXKICHUS IEPBOOOPA3HBIX.

12. Unterpan. Ilpumenenue uHTErpaa Juisi BRIYUCICHUS TIOMAAN (GUTYPBI.
13. Teopust BEepOSITHOCTEH.

14. MHOTrOTpaHHUKH | TeJla BPAIICHHUS.

NEPEYEHB IPAKTUYECKHX 3ATAHUI JIJISI MIOAIOTOBKH K DK3AMEHY

1)

Apudmerndeckue ornepanuy HaJl IeHCTBUTEIIBHBIMUA YUCIIAMHU
Haitgure 3HaueHne YMCI0BOTO BHIPAKEHHUS:

o) (-3+7%) 04 6)(32-2%): 280 - 1.

2)

Kopnu, crenenu u norapudmsl.

Brraucaure:

-1 -1
a) 3% -57:155,6)9-5°854; 8)\/8 - 128 ;1) (2163 - (61)—2_ 5-1. (%)7;
1) (log, 20 — log, 5 + 30838187,

3)

4)

5)

6)

7)
8)

9)

6sin 32°-cos32°
sin 64°

Haiitn 3HaueHue BbIpaKeHHUs:

Ha crynendeckoil koHpepeHIun OyayT BBICTYNATh 3 MoKiagduka u3 rpymnmsl 2MJI, 2 u3
rpynmsl 2MTO u 5 u3 rpynnst 2IDKT. Haiinute BeposITHOCTb TOT0, YTO MOCIEAHUM OyAeT
BBICTYNATh JAOKIAAUUK u3 rpynnsl 2MTO, ecnu mopsiiok BBICTYIUIEHHS! OINpPEAemsieTcst
Kpeduem.

o . 2
Haiinure 3Hauenune npousBogHoN pyHKIuu f(X) = - 3 X6 +2x% -8 mpux=2.

HanuiuTe ypaBHEHHE KacaTelbHOM K rpaduky GpyHkuuu y = 2x2-3x-4 u Haiinure
a0CIMCCy TOYKH KacaHMsI.

. 1
Haiigute Touky MUHUMYMa (QYHKIUH Y = §x3 - 2x%+ 3x

Haiinure Hanbospiiee 1 HaMMEHbIIIEe 3HAYCHHS QYHKIUA Y = x* - 8x% -9

Ha oTpeske [—1; 1].
HaiiuTe momans KpUBOIMHEHHOH Tpanemyy, OrpaHuYeHHON TMHUAMHU Y = X2+ 4%, X = 0,
y=0.

10) Haiinute kopeHb ypaBuenust: log, (x + 3) =0,5.
11) Haiinute pemenue ypaBaenue: 0,251 = 64*
12) Pemnre ypaBHenue: VX +4 =v2x — 1
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13) Pemmre nepasenctso: log,(x — 2) = 2
14) Pemnre ypaBHeHue: ctg X + tg X = -2. Haiiaure Bce KOPHH 3TOr0 ypaBHEHHUS,
[pUHAIeKAIINE IIPOMEKYTKY [—37; — 1]

15) [TpssMOYTOJIBHBIH TPEYTOJBLHUK C KATETOM 3 CM M TMIIOTEHY30i 5 CM BpAIlaeTCsl BOKPYT
MeHbIIero karera. Haiinure o0beM U MI01aab MOJIHOM MOBEPXHOCTH (PUTYpHI BPAIICHHUS.

16) B npaBuibHOIi yeThipexyroibHoil mupamuae SABCD Touka O — neHTp ocHOBaHUS, S —
BepmmHa, SO=15, BD=16. Haiigute 60koBOE pedpo SA.

5. OcHOBHbBIE HCTOYHUKHU H JIUTEPATypa

Il cmyoenmos
bammakoB M.M. Marematuka: y4eOHUK [UIsl CTYJ. YUpexaeHui cpen. mpod. odpazoBaHus. —
M., 2014.
bammakoB M.U. Maremaruka. COOpHUK 3a/1a4 IpodUIbHON HAMpaBICHHOCTH: y4el. mocodue
JUTSL CTYJT. YUpEKICHHH cpea. mpod. oopasoanus. — M., 2014.
bammakoB M.M. Maremartuka. 3agaunuk: yued. mocobue Uisl CTyJ. YUpekIeHUi cpen. mpod.
obpazoBanusi. — M., 2014.

s npenooasameneti

bammakoB M.M. MaremaTtuka: y4eOHUK [UIsl CTYJ. YUpexaeHui cpen. mpod. oOpa3oBaHus. —
M., 2014.

bammakoB M.M. MaTtematuka: KH. 75 ipernoiaBarens: MeTo. mocooue. — M., 2014

[Tpuxaz MunuctepctBa oOpazoBanus U Hayku P® ot 17.05.2012 Ne 413 «O06 yTBepkIeHUU
(benepasbHOro rocyAapCTBEHHOTO 00pa3oBaTeNbHOTO CTAHAAPTa CPEeJHEro (IOJHOro) oOIIero
obpazoBanus» (3apeructpupoBad B Muntocte P® 07.06.2012 Ne 24480).

[Tpuka3 MunoOpnayku Poccum ot 29.12.2014 Ne 1645 «O BHecenun mameHeHuil B [lpuka3
MunuctepctBa oOpa3oBaHusi U Hayku Poccuiickoit @enepaunu ot 17.05.2012 Ne 413 «O6
YTBEPXKICHUM (efepabHOIO TOCYAAPCTBEHHOr0 00pa30BaTEeNIbHOTO CTaHIapTa CpPEJHEro
(momHOTO) 00ITIETO 00pa30BAHUS Y.

[Tucemo [lemapraMeHTa TOCyAapCTBEHHOM MOJMTUKU B cepe MOATOTOBKM pabouux KaapoB U
JIIO MunucrepctBa obpazoBanus u Hayka P® ot 17.03.2015 Ne 06-259 «Pekomengauuu mo
OpraHu3allii  MOJy4YeHHUs CpeAHero obmero oOpa3oBaHus B HpeAelax  OCBOCHHUS
00pa3oBaTeNbHBIX MPOTPaMM CpeIHEro MpodecCHOHATBLHOTrO 00pa3oBaHus Ha 0a3e OCHOBHOTO
o0riero o0Opa3oBaHus C y4eToM TpeOoBaHUH (eiepaIbHBIX TOCYIapCTBEHHBIX 00pa30BaTeIbHbIX
CTaH/JapTOB M MOJy4yaeMOW MNpOecCHH WIH CIEeNHUATbHOCTU CPEIHEro MNpogecCHOHATBHOIO
o0Opa3oBaHUs

JlonmosHuTEILHAA JIUTEPATypPa

I'puropseB C.I'., UBonruna C.B. Marematuka : y4eOHUK Ui CTyI. oOpa3oBaT. yUpeKJIeHUMN
cpen. mpod. oopazoBanus. — M., 2014.

boromonor H.B., Camoiinenko I1.1. Maremaruka: yueOnux aiis CI1O —M. : M3naTensCcTBO
FOpaiit, 2018

bawmaros M. U. MatemaTka. DNeKTpOHHBIN yue0.-MeTO/I. KOMIUIEKC /Ul CTYl. YUPEKICHHUM
cpen. mpod. oopazoBanus. — M., 2015.

Aranacsa JI.C., byry3or B.®., Kamomues C.b. m ap. Maremaruka: anreOpa W Hadaja
MaTteMaTHueckoro aHanuza. ['eomerpus. ['eomerpust (6a30BbIii U yriyOneHHbIH yporn). 10—11
knaccel. — M., 2014. B
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Konmoropos A.H., AGpamoB A.M., dynuunsin FO.I1. u qp. AnreOpa u Havana aHanu3za: YueO.
g 10-11 k. - M., 2014.

NMHTEPHET-PECYPCBbI
www.fcior.edu.ru (Mudopmanmonssie, TPEHUPOBOYHBIE M KOHTPOJIBHBIC MATEPHAIBI).
www.school-collection.edu.ru (Eaunas xosutekinuu 1udpoBbix 00pa30BaTeIbHBIX PECYPCOB).
http://www.math.ru Marepuasiel 1o Marematuke B EnuHol  KoJuleKuuM  IU(POBBIX
00pa30BaTebHBIX PECYPCOB
http://www.bymath.net ['azera «Marematuka» M3narensckoro noma «IlepBoe ceHTAOPs»
http://eqworld.ipmnet.ru Hayuno-nomynsipaslii pusnko-mareMaTHuecKuii sxypHan «KBaHT»
http://wwwkvant.info http://kvant.mccme.ru O6pa3oBaTeybHbII MAaTEMAaTUUECKHI CAT
Exponenta.ru
http://www.olimpiada.ru MaTeMaTnyeckue OJMMITHAJIbI U OJTMMITHAIHBIC 3a/1a91
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JIucr cornacoBanus
JlonosiHenus 1 u3MeHeHust K kommiekty KOC na 2020-2021 y4yeOub1ii rog
Jononnenuss u u3MeHeHuss kK kKomiwiekty KOC nHa 2020-2021 y4eGHBIM TOH 1O

JUCHUIIIINHE OV]1.04. «kMaTtemaTuka
B xommiiekT KOC BHeCEHBI clie1yIole N3MEHEHHUS:

Jonmonnenuss u u3MmeHeHuss B komiuiekre KOC obcyxnenslt Ha 3acemanun [ILK

« » 2020 r. (mpotokoi Ne ).
ITpencenarens IILK / T'ynuna A.O.
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