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1. IACIIOPT PABOYEM IMPOT'PAMMBI JUCIHUATIJIAHBI

1.1. O6s1acTh NpUMeHeHHs1 padoueil MporpamMMsl

PabGouass mporpamMMa JUCHMIUIMHBI SBJISE€TCS 4YacTbl0 OCHOBHOM 00pa3oBaTenbHON
nporpammbel B cootBeTcTBHH ¢ DPI'OC mns cnemmansHoctu: 40.02.04  FOpucnpyoenyus
(ykpynHEHHas rpynmna crneunaibHoctelt 40.00.00 FOpucnpyoenyus), 1uis 00y4aroUmXxcs oYHOU
(opMbl 00yUEHHSI.

Pabouas nporpamma paszpaborana B coorBetcTBru ¢ PI'OC cpeanero odiiero oopazoBaHusl.

Pabouas nporpamma pazpaborana B cootBeTcTBHM ¢ PI'OC cpennero obmiero odpazoBaHusi, ¢
y4eTOM TNPUMEPHOM TporpaMMbl  00IIe00pa3oBaTeIbHON  y4eOHOU  AuCHUIUIMHBI (Du3nKa,
pexomengoBanHorn PI'BOY IO «HuCTHTYT pa3BuTHS TpOGEeCCHOHATBHOTO 00pa3oBaHUS) B
Ka4eCTBE MPUMEPHOM MPOrpaMMBbl ISl Pealn3aluil OCHOBHON MPogecCnoHaNbHOM 00pa3oBaTesIbHON
nporpammbl CIIO Ha 6a3e ocHOBHOTO 00mmIero oOpa3oBaHHS C TOJYYEHHEM CpPETHEro OOIIero
obpazoBanus ([Tporokon Ne 798 ot «27» __ 10 2023 r.).

1.2. MecTo AucOMIIMHBI B CTPYKTYpPe OCHOBHOI 00pa30BaTe/IbHOM IPOrPaMMBbI

HucuuruinHa «Mamemamukay» u3ydaercsi B 0011e00pa30BaTeNbHOM LHKIE Y4eOHOro IjiaHa
OOII CIIO nHa 6a3e OCHOBHOro 00mero oOpa3oBaHHS C TOJYYCHHEM CpPETHEro OOIIero
obpazosanus ([IIICC3)

1.3. Ilnanupyemble pe3yabTaThl 0CBOCHUS AUCHUIINHBI:

OcBoeHue conepkaHus y4eOHON NUCHUIUTMHBI 00€CTIEYUBACT TOCTIKEHUE 00YUArOIIMMHUCS
CJICAYIOUINX PE3yJIbTaTOB:

JHYHOCTHBIX:

B pesynprare u3yueHMs MaTeMaTUKM Ha YPOBHE CpeAHEro oOmero oOpa3oBaHUS Y
obyyarormerocs OyayT chOpMHUPOBAHBI CISAYIOIMINE TUIYHOCTHBIE PE3yJIbTATHI:

1) rpask1aHCKOTO BOCTIUTAHMUS:

cOPMHUPOBAHHOCTh ~ TPAXKIAHCKOW  TO3WIHMK  OOydYaromerocss Kak aKTHBHOTO W
OTBETCTBEHHOT'0 YJIEHa POCCHUHCKOro OOIIECTBA, MPEJICTaBIEHHE O MaTEMAaTHYECKHX OCHOBaX
(YHKIIMOHUPOBAHUST PA3JIMYHBIX CTPYKTYp, SIBICHHH, MPOIEAYp TPa)kIaHCKOTO O0OIIecTBa
(BBIOODBI, ONMPOCHI U JPYroe), yMEHHE B3aUMOJIEWCTBOBATH C COLUAIBHBIMA HHCTUTYTaMH B
COOTBETCTBUH C UX (YHKIMSIMHU M Ha3HAYCHUEM;

2) [aTpPUOTHYECKOTO BOCHIMUTAHUS: CHOPMHPOBAHHOCTH POCCHMCKON  IpakIaHCKOU
WACHTUYHOCTH, YBAKCHHS K TMPONUIOMY W HACTOSIIEMY POCCHHCKOW MaTeMaTHUKH, IIEHHOCTHOE
OTHOIICHHE K JOCTHXKEHUSIM POCCUHCKUX MAaTEMAaTUKOB M POCCUICKON MaTeMaTHUYECKOM LIKOJIBI,
WCTIOJIh30BAHNE 3TUX JOCTIDKEHHUH B APYTUX HAyKax, TEXHOJOTHIX, chepax IKOHOMHKH;

3) 1yXOBHO-HPaBCTBEHHOT'O BOCIIMTAHUS:

OCO3HAHME JYXOBHBIX IICHHOCTEH POCCHHCKOTO Hapoaa, CHOPMHUPOBAHHOCTh HPABCTBEHHOTO
CO3HaHUS, ATUYECKOI'O TOBEACHUS, CBA3aHHOIO C MPAKTUYECKUM INPUMEHEHHEM JOCTHXEHUN
HayKd ¥ JESTEIBHOCTHIO YUEHOTO, OCO3HAHWE JMYHOTO BKJIAJa B MOCTPOCHHE YCTOWYHBOTO
Oyny1uero;

4) 5CTETUYECKOT0 BOCTIUTAHMUS:

ACTETUYECKOE OTHOILECHHE K MHUPY, BKIIOYas I3CTETUKY MAaTEeMAaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/a4, PEHICHUH, PacCyKIACHWH, BOCIPUUMYUBOCTH K MaTEMATHYCCKHM AacCIeKTaM
pa3IMYHbIX BUIOB UCKYCCTBA;

5) dusmyeckoro BOCIIUTAHMUS:

c(OpPMHUPOBAHHOCTb YMEHHUS IPUMEHATh MaTeMaTHYECKUE 3HAHUS B MHTEPECcax 310pOBOIO U
0e3omacHOro oOpas3a JKU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
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NUTaHue, COATaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, pEryisipHas (pu3ndeckast akTHBHOCTb),
(hu3mvIecKoe COBEPIICHCTBOBAHKE MPHU 3aHATHUSIX CIIOPTUBHO-0370POBUTEIHLHON IEATEIbHOCTHIO,

6) TPyJJOBOTO BOCIIUTAHUS:

TOTOBHOCTb K TPY/y, OCO3HAHHE IIEHHOCTH TPYIOJIOOUs, HHTEpEC K pas3audyHbIM chepam
npohecCHOHANBFHON AESITENFHOCTH, CBI3aHHBIM C MAaTeMaTUKON M e€ MPUIOKECHUSIMH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oynaymieil npodeccmr W peann3oBBIBATH COOCTBEHHBIC
JKU3HEHHBIC IUIAHBl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4YeCKOMy OOpa3oBaHUIO U
caM000pa30BaHMIO Ha MPOTSKEHUU BCEH )KU3HU, TOTOBHOCTh K aKTUBHOMY yYaCTHIO B PEUICHUH
MPaKTUYECKHUX 33J1a4 MaTEMaTHYSCKON HAIlPaBICHHOCTH,

7) SKOJOTUYECKOTO BOCIIUTAHMS:

c(OpPMUPOBAHHOCTh  KOJIOTUYECKOW KYJIbTYpbl, TOHHUMAaHHE BIUSHUS COIUAIBHO-
SKOHOMHUYECKMX TIPOILIECCOB HA COCTOSHHE TPUPOJHONM M COLMAIBHON CpEelbl, OCO3HAHHE
rI00aNBPHOTO  XapakTepa  AKOJOTMYECKUX  MpoOJieM, OpHeHTalus Ha  [PUMEHEHUE
MAaTeMaTHYEeCKUX 3HAHWM /I PEIICHUs 3a7a4 B 00JIACTH OKPYXKAIOIIECH Cpelibl, TUITAHNPOBAHUE
MOCTYIIKOB M OLICHKH UX BO3MOXKHBIX TOCIEACTBUN ISl OKPY KAIOMIEH CPE/Ibl;

8) IIEHHOCTH HAYYHOTO TTO3HAHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKd ¥ OOINECTBEHHOW WPAKTUKH, IOHUMAHWE MaTEeMaTHYECKONM HayKhm Kak cQepbl
YeIOBEUYECKON JEeSATENbHOCTH, ITANOB €€ Pa3BUTHS U 3HAYUMOCTHU ISl PA3BUTHS [IMBHIN3AIINU,
OBJIQJICHHE SI3BIKOM MATEMAaTHKUA U MaTEeMaTHYECKON KyJIbTYypOH KaK CPEJACTBOM MO3HAHUS MHPA,
TOTOBHOCTH OCYIIECTBIISITh MPOCKTHYIO U UCCIIEIOBATENBCKYIO ACSITENFHOCTh MHAUBHIyalIbHO U
B TpyTIIIE.

MeTanpeIMeTHBIX:

B pesynbprate oCBOEHUS MporpaMMmbl MO MaTE€MaTHKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanusi y oOywaromierocsi OyayT cGhOpPMUPOBAHBI METANpPEIMETHBIE PE3yIbTaThl,
XapaKTEePU3YIOIIMECS  OBJIAJICHUEM  YHHMBEPCAJIBHBIMUA  TO3HABATEIbHBIMU  JCHCTBUSMH,
YHUBEPCATbHBIMA KOMMYHUKATUBHBIMU JIEHCTBUSIMU M YHHUBEPCATbHBIMU PETYISTHBHBIMU
JEUCTBUSIMHA

IMo3naBaTeIbHBIE YHUBEPCAJbHBbIE YUeOHbIE TeHCTBHS

bazoevie nocuueckue oeiicmeus:

BBISBJISITH M XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKHM MaTeMaTH4YeCKHMX OOBEKTOB,
MOHSTHW, OTHOIICHWH MEXJy TOHATUSIMH, (QOPMYJIUPOBATH ONPEACICHUS TOHSATHH,
YCTaHABIMBATh CYIIECTBEHHBI NpHU3HAK KiIacCU(pUKALUK, OCHOBaHUA sl 0000meHus u
CpaBHEHUS, KPUTEPUHU TTPOBOIUMOTO aHAJIN3a;

BOCIIPUHUMATh, (GOPMYITUPOBATH U TPeoOpa3OBLIBaTh CYXKACHHUS: YTBEPAUTENbHBIE H
OTpHUIIATENbHbIE, €IMHUYHBIE, YaCTHBIE U OOIINE, YCIOBHBIE,

BBISBJISITH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TMPOTHUBOpeuus B (hakTax,
TaHHBIX, HAOMIOACHWSIX W  YTBEPKICHUSAX, TMpeayiaraTh KPUTCPUU IS BBISBICHUS
3aKOHOMEPHOCTEH U TPOTUBOPEUHIA;

JIeNIaTh BBIBOJBI C HWCIIOJIb30BAHMEM 3aKOHOB JIOTHKH, JACIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITENILHO JI0KAa3aTEIbCTBA MATEMATUUCCKUX YTBEPKACHUH (IIPSMBIE U OT
OPOTUBHOTO), BBICTpAUBAaTh AapryMEHTAIlMIO, NPUBOAUTH MPUMEPHI U  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CY>KJICHHS M BHIBOJIBI;

BBIOMpATh CIIOCOO perieHus yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapHAHTOB PEIICHUS,
BBIOMPATHh HaNOO0JIeE MOIXO AN C YUETOM CaMOCTOATENLHO BBIICICHHBIX KPUTEPUEB).

Bazoevle uccnedosamenvckue oeiicmeus:

WCIIOJIb30BaTh BOMPOCHI KaK MCCIIEAOBATEIBCKANA WHCTPYMEHT IO3HaHUsS, ()OPMYJIUPOBATH
BONPOCH], (UKCHUPYIOIIHE MPOTUBOpEUYUe, MpobiaeMy, yCTaHABIMBAaTh HCKOMOE U JaHHOE,
(hopMHPOBATH THUIIOTE3Y, APTYMEHTUPOBATH CBOO MIO3HIIHIO, MHEHUE;

MIPOBOJIUTh ~ CAMOCTOSITEJIBHO  CIUIAHMPOBAHHBIA  OKCIMEPUMEHT, HCCIEJOBAaHUE  TIO
YCTaHOBJICHUIO OCOOCHHOCTEW MaTeMaTHYECKOTO OOBEKTa, SIBICHUS, IPOIECCA, BBISBICHUIO
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3aBUCHUMOCTEN MEXy 00bEeKTaMu, SIBJICHUSIMH, TPOLIECCaAMU;

CaMOCTOSITSIIBHO (hOpMYJTHPOBATh OOOOIICHHS M BBIBOJBI TI0 pPE3yJIbTaTaM IMPOBEIEHHOTO
HAOIIO/ICHUS, UCCIIeIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYCHHBIX PE3yJIbTaTOB, BBIBOJOB U
000011IEeHNI;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BHTHE MPOIECCa, a TAKKe BBIIBUTATh MPEINONIOKEHUS O
€r0 Pa3BUTHH B HOBBIX yCIIOBHUSX.

Paboma c ungpopmayuei:

BBISBJIATH JCPUIUTH HH()OPMAIMH, JaHHBIX, HEOOXOJIUMBIX JIJII OTBETA HA BOIPOC M JUIS
pelleHus 3aa49u;

BBEIOMpaTh  MHPOPMAIMIO W3  HCTOYHUKOB  PAJNIMYHBIX  THIIOB, aHAIM3HPOBATH,
CUCTEeMATH3UpPOBAaTh W HMHTEPHPETUPOBATH HMHQPOPMAIMIO pa3IMYHbIX BHAOB #  GopM
MIPE/ICTABIICHHUS;

CTPYKTYypUpOBaTh WH(POPMAIIUIO, TIPEACTABIATE €€ B Pa3IMYHBIX (opMax, WILTIOCTPUPOBATH
rpaduyecku;

OIICHUBATh  HAAE&KHOCTh HMHPOPMAIIMM IO  CaMOCTOSTENLHO  CPOPMYTUPOBAHHBIM
KpUTEPUSIM, CHOPMYIIMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHukaTHBHBIE YHHBePcaIbHbIE YUeOHbIE TelicTBUS

BOCIIPUHUMATh W (OPMYJIMPOBATH CYXKIACHHS B COOTBETCTBHH C YCIIOBHUSMHU H ICIISIMH
oOlIeHws, SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX W MHUCHMEHHBIX
TEKCTaX, JaBaTh IIOSCHEHHUS 110 XOJy pCEHICHHs 3a/Ja4d, KOMMEHTHUPOBATH TOJYYCHHBIN
pe3yIbTarT;

B X0/i¢ OOCYXXIIEHMsI 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOM TEMbI, MPOOIEMBI,
pelaeMoil 3aauu, BBICKA3bIBATh WICH, HAICJICHHbIE HAa MOWCK PEIICHHS], COTOCTaBISITh CBOU
CYXKICHHS C CY)XKICHUSAMHU JPYTHX YYaCTHHUKOB JHAajiora, OOHAPYKUBATh Pa3jIMude H CXOJCTBO
MO3UIIHH, B KOPPEKTHOH opMme GOopMyIUpOBaTh Pa3HOTIACHS, CBOM BO3PAKECHHUS;

MPEJICTABIATh PE3yJIbTaThl PEIICHUS 3aJaud, SKCIICPUMEHTA, HCCIICIOBAHUS, IPOCKTa,
CaMOCTOSITENILHO  BBIOMpaTh (QopmaT BBICTYyIUIEHUS C Yy4€TOM 3a/Jad TpPE3eHTAlUUd U
0COOEHHOCTEH ayJUTOPHH.

PerysisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe JAeiicTBUS

Camoopzanuzayusa:

COCTaBIIATh IUIAH, AJITOPUTM pELIEHUS 3aJadd, BbIOMpaTh CHOCOO pemieHus ¢ y4EToM
UMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH
BapHaHTHI PEIICHHI ¢ y4€TOM HOBOM MH(OPMALIUU.

CamoKormpob, IMOUUOHATLHBLIL UHINENTIEKM:

BJIa/IETh HaBBIKAMH MO3HABATENBHON pe(IeKCUU KaK OCO3HAHUS COBEPILIAEMBIX JIEHCTBUHN U
MBICITUTCIIHBIX ~ MPOIECCOB, HMX  PE3yJbTaTOB, BIAJETh CIOCOOAMH  CaMOIIPOBEPKH,
CaMOKOHTPOJIS Ipoliecca U pe3yibTaTa pelleHus MaTeMaTHUeCKO! 3aauu;

MPEIBUICTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh TpPH PEIICHHH 3aJa4d, BHOCHTH
KOPPEKTUBHI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB, JAHHBIX, HAWJACHHBIX OMIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJbTaTa LIETH U YCIOBUSAM, OOBSCHATh MPUYMHBI JOCTHKCHUS
WIH HEIOCTIKEHUS PE3yJIbTaTOB JCSITEILHOCTH, HAaXOIUTh OIMMOKY, JaBaTh OIEHKY
npUOOPETEHHOMY OIIBITY .

Coemecmnasn oeamenpHoOCHb:

MOHMMATh M HWCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIAMBUAYAIbHOW pabOTHI MpH
pemieHn y4YeOHBIX 3a7ad, NPUHAMATH IIeJIb COBMECTHOW JCSITENBbHOCTH, IUIAHUPOBATH
OpraHM3aIMI0 COBMECTHON paboThl, pactpenensiTh BUABI pabOT, AOTOBApUBATHCS, 00CYXKIATh
MpoILIeCC U Pe3yabTaT paboThl, 000011aTh MHEHHS HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboTel (00CyXkaeHUs, OOMEH MHEHHId, «MO3TOBBIC
HITYPMBD) M HHBIC), BBITIOJHATH CBOIO YacTh PabOThl M KOOPJUHUPOBATH CBOM JICHCTBUS C
IpYTMMH YJI€HaMHd KOMAaHbl, OLIEHWBAaTh KAaueCTBO CBOEr0 BKJIaga B OOMIMIA MPOIYKT IO
KpUTEepUsM, CHOPMYIIMPOBAHHBIM YIaCTHHUKAMH B3aUMOICHCTBUSI.
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NpeAMeTHbIX:

c(OpMHUPOBAHHOCTH MPEACTABICHUI O MaTeMaTUKe KaK 4acTU MUPOBOM KYyJbTYphl U MECTe
MaTeMaTHUKd ¥ MH(MOPMATUKH B COBPEMEHHOM IMBHIM3AIMM, CHOcO0aX OMHCAHUS SIBICHUN
peaIbHOrO MUpPa HA MATEMATHYECKOM SI3bIKE;

c(OPMHUPOBAHHOCTh TPEJACTABICHUH O MaTeMaTHUYECKUX TMOHATHAX KakK BaKHEMIINX
MaTeMAaTHYECKUX MOJEIIAX, MMO3BOJIIONIMX OMMUCHIBATh U U3y4aTh Pa3HbIC MPOLECCH] U SBJICHHUS,
B TOM YHCJIE C TIOMOIIbIO HH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

BJIQJICHUE METOAAMH JOKa3aTelbCTB M AJITOPUTMOB PELICHHS, YMEHHE WX IPUMEHSTH,
IIPOBOJUTH JOKA3aTENIbHBIE PACCYKIACHUS B XO/I€ PELICHUS 3a/1a4;

BIIQJICHUE CTAaHAAPTHBIMHA IIPUEMAaMH PEIICHUS PALNMOHAIBHBIX W HPPALMOHAIBHBIX,
[I0Ka3aTEIJIbHBIX, CTEIICHHBIX, TPUTOHOMETPUYECKUX YPABHEHUI U HEPABEHCTB, UX CUCTEM,;

c(OpMHUPOBAHHOCTh MPEJICTABICHUH 00 OCHOBHBIX MOHATHSIX MATEMaTHYECKOTO aHalu3a U
UX CBOMCTBax, BJaJ€HHE YMEHHEM XapaKTepU30BaTh IMOBeACHUE (YHKIHMHA, HMCIOIb30BaHUE
MOJIyYEHHBIX 3HAaHUH I ONIMCAHUS U aHAJIN3a PEabHBIX 3aBUCUMOCTEM;

BIIaJICHUE OCHOBHBIMU IIOHATUSAMHU O IUIOCKUX M IIPOCTPAHCTBEHHBIX I'€OMETPUUYECKHUX
¢urypax, uX OCHOBHBIX CBOICTBaX;

c(OpMHPOBAHHOCTb YMEHUS PAaCO3HABAaTh FT€OMETpUYECKHEe (PUTYpPBI HA YepTexax, MOJAEIIX
Y B PEAUIBHOM MHpE;

NPUMEHEHHE HW3YyYEHHBIX CBOHCTB reoMeTpudyeckux ¢uryp u Gopmya A pelieHus
F€OMETPUUYECKHX 3a/1a4 U 33]1a4 C PAKTUYECKUM COACPKAHNEM;

c(OPMHUPOBAHHOCTD NPEJCTABICHUI O MpoLeccax W SBICHHUAX, UMEIOIUX BEPOSTHOCTHBIN
XapakTep, CTAaTHCTHYECKUX 3aKOHOMEPHOCTAX B PEAIBHOM MHpE, OCHOBHBIX IOHSATHSIX
3JIEMEHTAapPHOU TEOPUH BEPOATHOCTEN;

YMEHUM HaXOIUThb W OLEHUBAaThb BEPOSTHOCTH HACTYIUIEHUS COOBITUN B HpPOCTEHIINX
INPAKTUYECKUX CHUTyallUsiX M OCHOBHBIE XapaKTEPUCTUKU CIy4yailHbIX BEJIMYWH; BIaJCHUE
HAaBBIKAMM MCIOJIb30BaHUS TOTOBBIX KOMIIBIOTEPHBIX IIPOTrPaMM IIPY PELICHUU 3a]1a4.

B pesyabrare m3ydenuss ydeOHoro mpeamera «MaremaTnka» Ha yYpPOBHEe CPeAHEro
o0mero odpa3oBaHusi 00y4arouuiicss Ha 0a30BOM YPOBHE B COOTBETCTBYIOIIMX pa3jesiax
NPOrpaMMbl HAYYHMTCSH:

Yucna u evluucnenus:

ONEepUPOBATh MOHATUSAMH: DPALUOHAIBHOE M JIEHCTBUTEIBHOE YHCIO, OOBIKHOBEHHAs W
JecsITUUHas ApoOb, IPOLEHTHI;

BBINOJIHATH apU(PMETHUYECKHE OTIEPALINH C PALIMOHATIBHBIMH U AEUCTBUTEIbHBIMHI YHCIAMH;

BBIMIOJHATh NPUONMKEHHBIE BBIUMCICHUS, HWCIONB3YyS NpaBWJa OKpPYIJIEHUs, JienaTh
IPUKUJIKY U OLIEHKY Pe3yJIbTaTa BHIYMCICHU;

OTIEPHPOBATH TIOHATHSIMH: CTETICHb C IIEJBIM TIOKa3aTeleM, CTaHAapTHas (opma 3amucu
NeMCTBUTENFHOIO YKCIIa, KOPEHb HAaTYpalbHOW CTENEHH, MCIOJIb30BaTh MOAXOIAILYI0 (opMy
3aIUCH IEUCTBUTENBHBIX YUCEII ISl PEIIEHUS MPAKTUYECKUX 3a/1a4 U IIPEICTABICHMS TaHHBIX;

OIEpUPOBAThH MOHATUAMH: CUHYC, KOCHHYC M TaHT€HC IPOU3BOJIBHOIO YIJIA, MCIIOJIB30BATh
3amnMch MPOU3BOJIBHOTO yIJla uepe3 oOpaTHbIE TPUTOHOMETPUUECKHE (PYHKIINN;

OIEpUPOBATh MOHATUSAMU: HATYPAJIBHOE, LIEJI0€ YUCIIO, UCIIOJIb30BaTh MPU3HAKU JEINMOCTH
LEJIBIX YHCEII, PA3JI0KEHHUE YUCIIA HA IPOCTHIE MHOKHUTENHN JUUIS PEIICHUS 3a4a4;

OIEpUPOBATh NOHATHEM: CTEIIEHb C PALIMOHAIBHBIM IIOKA3aTEIIEM;

OTIEPHPOBATH MOHATHIMH: JTOTapHU(M YHCIIa, JECATUIHbIC U HATYPaIbHbIE JOrapu(MBbI.

Ypasnenus u nepasencmea:

OIEPUPOBATh IOHATUSAMU: TOXKIECTBO, YPABHEHWE, HEPABEHCTBO, LIEJIOE, PALMOHAIBHOE,
MPpalMOHAIbHOE YPAaBHEHNE, HEPABEHCTBO, TPUTOHOMETPUYECKOE YPaBHEHHUE;

BBIIIOJHATH ~ IIpeoOpa3oBaHHs  TPUTOHOMETPUYECKHX  BBIDAXKEHMH U peuiarb
TPUTOHOMETPUUECKHUE YPABHEHUS;

BBINIOJHATh IPE0Opa30BaHUs LENbIX, PAlMOHAJIbHBIX U HPPALMOHAIbHBIX BBIPAXKEHUN U
pelaTb OCHOBHBIE TUIIBI LIEJbIX, PALIMOHAIBHBIX U HPPALMOHAJIBHBIX YPABHEHUIN Y HEPABEHCTB;

IIPUMEHATh YPaBHECHHsI M HEPABEHCTBA JUISA PELICHUS MaTeMaTHYECKMX 3a7ad W 3a1ad u3
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pa3nuyHbIX 001acTeil HAYKH U PEaTbHOM KU3HH,

MOJIETIMPOBaTh pealbHbIE CHUTyallMM Ha S3bIKe anreOpbl, COCTAaBISITH BbIPAXKEHUS,
YPaBHEHHs, HEPABEHCTBA 10 YCJIOBHUIO 3a/adyd, HCCIEN0BaTh IOCTPOEHHBIE MOJEIH C
WCIIOJIb30BaHUEM ammapara aareOpsl;

IPUMEHSTh CBOWCTBA CTETIEHU ISl TPeoOpa30BaHUs BBIPAKEHUN, ONIEPHUPOBATH MOHATHAMU:
MO0Ka3aTeIbHOE YPaBHEHHE U HEPABEHCTBO, PEIIaTh OCHOBHBIE TUIIBI MIOKA3aTENbHBIX YPaBHEHUN
Y HEPABEHCTB;

BBIMIOJHATh MPeoOpa3oBaHUs BBIPAXKEHHM, COAEpXKAlMX JIorapu@Mmbl, ONEPUPOBATH
HNOHATHAMM: JIOTapU(PMHUUYECKOE YpaBHEHHWE M HEpPaBEHCTBO, pELIaTb OCHOBHBIE THUIIBI
Jgorapu(pMUUECKUX YpaBHEHUHN U HEPABEHCTB;

HaXOJUTh PEIIEHUs MPOCTEHIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

ONEepUpPOBaTh MOHATUSMU: CHCTEMa JIMHEHHBIX YpaBHEHUH M €€ pelleHue, HMCIOJIb30BaTh
CHCTEMY JIMHEHHBIX YpaBHEHHM ISl pELICHUs TPAKTUUYECKUX 3a/]1a4;

HaXOAWUTh PEIICHUs MPOCTEHIIMX CHUCTEM U COBOKYNMHOCTEHW palMOHaJIbHBIX YpaBHEHHUH U
HEPaBEHCTB;

MOJIETIMPOBaTh pealbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTAaBISITH BbIPAXKEHUS,
YPaBHEHHs1, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 33/1a4y, UCCIIENOBATh IIOCTPOEHHBIE MOJEIIN C
UCIIOJIb30BaHUEM arrapaTa anreOpbl.

Dynxyuu u epaghuxu.

ONEepUPOBATh MOHATHAMM: (QYHKIUS, CIOCOOBI 3aJaHus (YyHKIUHU, 00IaCTh ONpPEEICHUs U
MHOX€ECTBO 3HaUCHUH (QyHKIMHU, TpaduK QyHKIMH, B3aUMHO 00paTHbIe (YHKIINY;

OTIEPHPOBATH TOHATHSIMH: YETHOCTh M HEUETHOCTh (DYHKIIUH, HYIH (QYHKIHH, TIPOMEKYTKA
3HAKOIIOCTOSIHCTBA;

UCTIONIB30BaTh rpaduku QYyHKIMIA 11 pelICHUsT YPaBHEHUH;

CTPOMTh M YUTaTh IpauKHu JMHEHHON (YHKUMH, KBaJIpaTU4YHOM (YHKLIMH, CTETIEHHOU
(byHKIMH C 1IEJTBIM TIOKa3aTelieM;

UCMONIb30BaTh rpaduku (QYHKUMH JUId HCCIEeOBaHMS IMPOLIECCOB M 3aBUCUMOCTEH mnpu
pelIeHny 3a1a4d U3 APYTUX y4yeOHbIX MPEAMETOB U peallbHOM KHU3HM, BbIpakaTh (HopMyiamMu
3aBHCUMOCTH MEX/1y BeMUUHAMY;

ONEpPHPOBATh TOHATHSAMH: TEpHOAWYecKass (QYHKIUSA, TNPOMEKYTKH MOHOTOHHOCTH
(YHKIMH, TOYKH dKCTpeMyMma (pyHKIMM, HauOoJibllee U HauMEHbIEe 3HaueHUs (yHKUIUU Ha
POMEXKYTKE, UCIIOJIb30BaTh UX JUIS UCCIIEAOBAaHMS (DYHKITUH, 3aJaHHON IrpaduKkoMm;

ONepUpOBaTh  TMOHATHAMU: rpaduKkyd  TOKa3aTeNbHOW,  JorapuMUUECKO U
TPUTOHOMETPUYECKHX (PYHKIUH, N300pakaTh X Ha KOOPIAWHATHOM TUIOCKOCTH W HMCITOJIB30BATh
JUIsl PEeLIeHUs] ypaBHEHUI 1 HEPABEHCTB;

n300pakaTh Ha KOOPAWHATHOHN TUIOCKOCTH TpadUKU JIMHEHHBIX YPaBHEHUH U MCIOJIH30BAThH
UX JJISl peIIeHUs] CUCTEMBI JINHEHHBIX YpaBHEHUH;

UCTIONIB30BaTh TPaQUKH QYHKIUH IS HCCIEIOBAHUS IPOIIECCOB M 3aBUCUMOCTEH M3 APYTHX
YUeOHBIX AUCIUIIIUH.

Hauana mamemamuueckozo ananusa:

ONEepHUpOBaTh MOHATUSAMH: IIOCIIEAOBATEILHOCTh, apU(pMeTHdYecKas M TeoMeTpuYecKas
IPOrpeccuy;

ONEepUPOBATh MOHATUSAMH: OECKOHEYHO yObIBaroIlasi reoMeTpuuecKas Imporpeccus, cymMma
OECKOHEYHO YOBIBAIOIIEH T€OMETPUIECKOI MPOrPeCcCHn;

3aJjaBaTh MOCJIEI0BATEIbHOCTH PA3IMYHBIMU CLIOCO0AMU;

UCIIOJIb30BaTh CBOMCTBA IOCJEAOBATEIBHOCTENH M IMPOrpecCUi A PELICHUs] peabHbIX
3aJa4 NPUKJIAJHOTO XapaKTepa;

OTIEpPHPOBATH TMOHATHAMHU: HETIPEepbhIBHAS (DYHKIHWS, MPOU3BOAHAST (YHKIWHU, UCIOIH30BATH
reOMEeTPUYECKUI U (PU3NYECKUI CMBICI IPOM3BOIHON AJIS peIIeHus 3a/1a4;

HaXOJIUTh TPOM3BOJIHBIC AIIEMEHTAPHBIX (DYHKIHUI, BBIYHCIATH TNPOU3BOAHBIE CYMMBI,
HPOM3BEACHUS, YACTHOTO (PyHKIMIA;

UCTIONIB30BaTh IMPOW3BOJAHYIO [UIA HCCIENOBaHMS (PYHKUIMH HAa MOHOTOHHOCTh U
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9KCTPEMYMBI, IPUMEHSATH PE3yJIbTAThl UCCIICAOBAHUS K IOCTPOCHUIO IPa(UKOB;

HCIIOJIB30BATh IMPOU3BOIHYIO JUUISl HAXOKICHNS HAWIYYILETO PEIICHHs B IPUKIIAHBIX, B TOM
YHCJIe COLMAIbHO-DKOHOMUYECKHX, 3a/1a4ax;

ONepUpOBaTh TMOHATUSAMU: NepBOOOpa3Has M HHTErpai, MOHUMATh TE€OMETPUYECKUN H
(¢u3n4ecKuil CMBICI HHTETpaa;

HaXOAUTh MEpPBOOOPA3HbIE 3IEMEHTAPHBIX (YHKIUM, BBIYMCIATH HWHTErpan mo Gopmyse
Hrrorona—Jleiibnuma;

pelarh MpPUKIAJAHbIE 3a/adyd, B TOM YHCJE COLMAIBbHO-3KOHOMHUYECKOTO U (U3NYECKOTO
XapakTepa, CpeICTBAMHU MaTEMaTHYECKOT O aHAJIN3A.

Mnoowcecmesa u no2uxa:

OIEpUPOBATh NOHATUAMU: MHOXKECTBO, OIIEPALIMU HaJ MHOXKECTBAMH;

HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN aIlliapaT JJI1 ONMCAHUs PEalbHBIX IIPOLIECCOB H
SIBJICHU, TIPU PEIICHUH 3a/1a4 U3 JPYTUX yU4eOHbIX IPEAMETOB;

ONEPUPOBATH MTOHATUSAMHU: OIIPEACIICHUE, TEOPEMA, CIEACTBUE, JOKA3aTEIBCTBO.

T'eomempus

ONEPHUPOBATH MOHATUAMM: TOUYKA, IPSAMAas, IJIOCKOCTH;

IIPUMEHATH aKCUOMBI CTEPEOMETPUU U CIIEACTBMS U3 HUX IIPU PELICHUM I€OMETPUYECKHUX
3a/1a4;

OIEpUPOBATh NOHATUAMMU: APAJIIETIBHOCTD U NEPIEHIUKYIJISPHOCTD MPSIMBIX U IJIOCKOCTEN;

KJIaCCU(UIMPOBATh B3aUMHOE PACIIOI0KEHUE MPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE;

OINIEpUPOBATH MOHATUSAMMU: JIBYTPAHHBIM yToJI, TPaHU JBYTPAHHOTO yria, peOpo ABYIpPaHHOIO
yIJIa, JMHEMHBIA yTroJ ABYTPaHHOTO YIJIa, FPayCHas Mepa ABYTPaHHOIO YIJIa;

OIEpUpPOBATh MOHATUSAMHM: MHOIOIDAHHUK, BBINYKJIBIA M HEBBIIYK/IbI MHOIOTPaHHUK,
3JIEMEHThl MHOTOI'PaHHUKA, IPABUJIbHBIM MHOTOI'PAaHHUK;

pacro3HaBaTb OCHOBHBIE BHJIbI MHOT'OI'PDAaHHMKOB (NMHMpamMuja, MpU3Ma, MNPSMOYTOJIbHBIN
napajuienaenunesn, kyo);

KJIaccu(UIMpoOBaTh MHOIOIPAaHHUKH, BBIOMpAsi OCHOBAHUS ISl KJIaCCU(PUKALMU (BBITYKIIbIE
Y HEBBINYKJIbIE MHOTOI'PAaHHUKH, PAaBUIbHBIE MHOTOIPAaHHUKHU, MPSMbIE U HAKJIOHHBIE TIPU3MBI,
napaeenune/sl);

ONEPHUPOBATH MOHATUAMMU: CEKYIAsl INIOCKOCTh, CEYEHUE MHOTOI'PaHHUKOB;

OOBSICHATH PUHIIMIIBI TOCTPOEHUS CEYEHUH, UCTIOIIB3YsI METO/I CIIE/IOB;

CTPOUTh CEYEHHS MHOIOIPAHHUKOB METOJOM CJI€/I0B, BBINOJHATH (BBIHOCHBIE) IJIOCKHE
YepTeKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHU3Y;

pemaTh 3a1la4i Ha HaXOXJACHHE FeOMETPUUECKUX BEJIMYMH MO 00pa3laM WIH alropuTMam,
IPUMEHSASI U3BECTHBIE AHAJUTUYECKHE METOIbI NPU PEIICHUU CTAHAAPTHBIX MaTeMaTHYECKHX
3a/1a4 Ha BBIYMCIICHHE PACCTOSHUM MEXAY ABYMs TOYKaMH, OT TOYKHU JO MPSIMOM, OT TOYKH 0
IUIOCKOCTH, MEXY CKPEIINBAIOIIUMUCS IPIMbBIMU;

pelaTh 3a1a4i Ha HaXOXJACHHE FeOMETPUUECKUX BEJIMYUH MO 00pa3laM WIH alropuTMam,
IPUMEHSAS] U3BECTHBIE AHAJUTUYECKHE METOJbI NPU PEIICHUU CTAaHAAPTHBIX MaTeMaTHYECKHX
3a7la4 HAa BBIYMCICHHE YIVIOB MEXAY CKPEIIMBAIOIIUMMUCA NPSIMBIMH, MEXAY IpPSIMOH H
IUIOCKOCTBIO, MEKIY IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB;

BBIUUCIATH O0BEMBI U IUIOLIAJAN MOBEPXHOCTEH MHOTOrpaHHHMKOB (IpH3Ma, MHpaMuia) C
npuMeHeHueM (OopMyJl, BBIYMUCIATH COOTHOIIEHHMS MEXIy IUIOIAASMU TOBEPXHOCTEH,
00BEMamMu MOAOOHBIX MHOTOIPaHHUKOB;

ONEpUPOBATh MOHATUAMM: CHMMETPHS B TIPOCTPAHCTBE, LEHTP, OCh M IUIOCKOCTbH
CUMMETpPHH, IIEHTP, OCh U IIIOCKOCTh CUMMETPHHU (QUTYPHI,

U3BJIEKaTh, MPEOOpPa30BBIBATh M HMHTEPIPETHPOBATh MH(POPMALMIO O MPOCTPAHCTBEHHBIX
reOMETPUUECKUX PUTYpPaX, IPEACTABICHHYIO Ha YepTekaX U pUCYHKaX;

OPUMEHATh TeOMETpUuYecKue (akThl A pelleHHs CTepeOMeTpUYEeCKHX  3ajad,
IIPEANOIAraloIIMX HECKOJIBKO INAroB PEIICHMs, €CIM yCJIOBHs IPUMEHEHHUs 3aJaHbl B SIBHOU
hopme;

IIPUMEHATh MPOCTEUIINE IPOTPAMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHHKAIMOHHBIC

9



CUCTEMBI IIPU PELLIEHUU CTEPEOMETPUUECKUX 3aay;

NPUBOJUTH TPUMEPHl MaTeMaTHYECKMX 3aKOHOMEpPHOCTEH B TMpUPOJE U KHU3HH,
pacrno3HaBaTh NPOSIBIIEHUE 3aKOHOB T€OMETPUH B UCKYCCTBE;

NPUMEHATh I[OJIyYeHHbIE 3HAHMS Ha MpPaKTHKE: aHAIU3HPOBATh pealbHbIE CHUTyallud H
OPUMEHATh M3yYEHHBbIE TIOHATHA B  IpoLlecCE€ IIOMCKA  PEHIEHHs  MaTeMaTHYECKU
c(hopMyJIUPOBAaHHON MpOOJIEMBbl, MOJIEINPOBATh pPEAJbHbIE CUTYallMd Ha S3bIKE TE€OMETPUH,
UCCJIEN0BATh TOCTPOEHHBIE MOJAEIN C HCIOJIB30BAHUEM TI'€OMETPUUYECKUX IOHATHH U TEOPEM,
anmnapara anredpsbl, pelaTh MPaKTUUYECKHUE 3a/1a4H, CBSI3aHHbIE C HAXOXKIECHUEM I€OMETPHUUECKHUX
BEJIMYNH;

ONEepUpPOBaTh MOHATHUAMU: LWIMHIPUYECKAs MOBEPXHOCTh, 00pa3yroliue MUINHAPUIECKOM
HOBEPXHOCTH, LWJINHAP, KOHUYECKAasi MOBEPXHOCTb, O0pa3yloIlne KOHWYECKOH MOBEPXHOCTH,
KOHYC, c(heprueckas IOBEPXHOCTb;

pacrio3HaBaTh TeJa BpalleHus (LHWIMHAP, KOHYC, cdepa U map);

OOBSACHATH CIIOCOOBI MOTYUYEHHS TEJ BPALLCHUS;

KJIaccU(UIMPOBATh B3aUMHOE PACIIONIOXKEHHUE CEPBI U TIIOCKOCTH;

ONEepUPOBaTh MOHSTUSIMM: IIAPOBOM CETMEHT, OCHOBAHME CEIMEHTa, BHICOTA CETMEHTAa,
IIapOBOM CJIOM, OCHOBaHHE 1IAPOBOTO CJIOS], BBICOTA LIAPOBOTO CJIOSI, IAPOBOM CEKTOD;

BBIUUCIATH OOBEMBI U IUIOMIAAM TOBEPXHOCTEH TeNl BpalleHMs, T€OMETPUUYECKHX TEel C
npUMEHEeHHneM GpopMyJI;

ONEepUPOBAThH MOHITUSIMU: MHOTOIPAHHUK, BIIMCAHHBIN B C)epy U ONMUCAHHBINA OKOJIO CEPHI,
cdepa, BIMCaHHAsE B MHOIOI'PAaHHUK UJIM TEJIO BPAIICHUS;

BBIUUCIISITH COOTHOIIEHUS MEXAY IUIOIIAIIMU TOBEPXHOCTEN 1 00bEMaMU MOIOOHBIX TEI;

n300pakaTb H3ydaeMmble (UIYpbl OT PYKH U C TNPUMEHEHHEM IPOCTBIX YEePTEKHBIX
UHCTPYMEHTOB;

BBINOJIHATH (BBIHOCHBIE) IJIOCKHE YEPTEXKU M3 PUCYHKOB HPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXY, COOKY, CHU3Y, CTPOUTh CEUEHHUS TEJl BPAIICHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATh U IMPeoOpa3oBbIBaTh MH(POPMALMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX PUTYpax, MPEACTABIECHHYIO Ha YepTekaxX U pUCYyHKaX;

OIEpUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJHATH JEHCTBUS CIOXKEHUSI BEKTOPOB, BBIYUTAHUSI BEKTOPOB M YMHOKEHMSI BEKTOpa Ha
YHCII0, OOBACHAThH, KAKUMH CBOMCTBAMH OHH 00J1a/1a10T;

IPUMEHSTH [IPaBUIIO MapajlieenuIe/a;

ONEpUpPOBaTh MOHATHUAMM: JEKAPTOBBI KOOPAMHATBI B IPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yrojl MEXIy BEKTOpaMH, CKaJsipHOE
IIPOU3BEIEHUE BEKTOPOB, KOJUJIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI;

HaXOJUTh CyMMY BEKTOPOB M IPOU3BEJCHHE BEKTOpa Ha YHCIIO, YTOJI MEXIY BEKTOpamH,
CKaJISIPHOE MPOM3BEIEHHE, PACKIIAIbIBATh BEKTOP IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM;

3aJ1aBaTh INIOCKOCTh YPABHEHUEM B JIEKapTOBOM CHCTEME KOOPMHAT;

OPUMEHATh TeOMeTpHuYecKue (akThl A pelleHHs CTepeOMEeTPUYECKHX  3ajad,
IPEJIOJIAaratoliuX HECKOJIBKO IIIaroB PELIEHUs, €CJIM YCJIOBUS MPUMEHEHUS 3a/laHbl B SBHOMU
hopme;

pelarh MpocTEelINe TeOMETPUUYECKUE 3aJaud HAa MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
METO/1;

pemath 3aJauyd  Ha J0Ka3aTeJbCTBO MAaTEMaTHYECKUX OTHOLIEHUNM U HaXO0XKJIEHHUE
reOMETPUUECKUX BEJIMYMH MO 00pas3laM WU alropuTMaM, IPUMEHss U3BECTHBIE METObI MPH
pELIeHNH CTaHIapPTHBIX MAaTEMaTUUYECKUX 33/1a4;

IPUMEHATHh IPOCTEHIINE IPOrpaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI IIPU PELLIEHUU CTEPEOMETPUUECKUX 3ajay;

IPUBOJUTH IPUMEPHl MAaTEMaTU4YECKMX 3aKOHOMEPHOCTEH B MPUPOJAE U  KHU3HH,
pacrno3HaBaTh IPOSIBICHHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE;

IIPUMEHATH IIOJIyYCHHBIE 3HAHMsS Ha IPAKTHKE: aHAJIW3UPOBATh PEAJbHbIE CUTyalUud MU
OPUMEHATh  M3yYEHHbIE TIOHATHUS B  IIpollecce€ IOMCKAa  pElIeHHs  MaTeMaTH4YecKu
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c(hOpMyJIUPOBAHHON MPOOIEMBI, MOJICIUPOBATH pPEaNbHBIC CUTYallMd HA S3BIKE TEOMETPUH,
HCCIIEIOBAaTh MOCTPOEHHBIE MOJIENIM C HCMIOJBb30BAHUEM T€OMETPUUYECKUX TOHSITUH U TEOpPEM,
amnmapara anreOphbl, pelaTh MPaKTUIECKHE 3a/1a4H, CBI3aHHBIE C HAXOXKICHHEM IeOMETPHUIECKIX

BCJIIMYHH.
BepOﬂmHOCl’l’lb u cmamucmuxka
YUTaTb U CTPOUTH Ta6HI/IHBI " JuarpaMMBbl;

ONCpUPOBATH MOHATHUAMU: CPCAHEC apI/I(I)MCTI/I‘leCKOC, MEIraHa, HaI/I6OJ'IBI_HCC, HaNMMCHBIICC

3HAYCHHE, pa3Max MaCCUBa YHMCJIIOBBIX JaHHBIX;

ONEpUPOBATh TMOHATUAMU: CIy4YalHbBIM HKCHEpUMEHT (OMBIT) M CiIy4ailHOEe COOBITHE,
3JIEMEHTapHOE COOBITHE (DJEMEHTAPHBIA MCXOJ) CIyYalHOTO OMbITa, HAXOAUTh BEPOSITHOCTH B

OIIbITaX ¢ PABHOBO3MOKHBIMHU CﬂyqaﬁHLIMH CO6LITI/I$IMI/I,

HaXOJWTh U CPAaBHUBATH BEPOSATHOCTH COOBITUN B M3YUYEHHBIX CIy4YallHBIX 3KCHEPHUMEHTAX;
HAXoIuTh U (OPMYJIHPOBATh COOBITUS: IEepecedyeHne M OOBeAMHEHHE TaHHBIX COOBITHIA,
coObITHE, TPOTHBOIOJIOKHOE JaHHOMY COOBITHIO, IOJIb30BAThCA AHarpaMmamu ODiepa u

(I)OpMy.]'IOﬁ CJIOXKCHUA BepOHTHOCTeI‘;I IIpu pCHICHUUA 3a4a4;

ONCpHUpOBATh IMOHATHAMU: YCJIOBHAA BCPOATHOCTH, HC3aBUCUMBIC C06I)ITI/I${, HaxXoauThb

BCPOATHOCTHU C MOMOIIBIO ITpaBUJia YMHOXKCHUS, C IOMOIIbBIO IC€PCBaA cnyqaﬁHoro OIIbITA,

MPUMEHSTh KOMOMHATOPHOE IPABUJIO YMHOKEHUS IIPU PEILICHUH 3aay;

ONCpUPOBATh NOHATUAMU: UCIIBITAHUC, HC3aBUCHUMBIC HUCIIBITAHUSA, CCPUL HCHBIT&HPIIZ, ycex
U HEyaa4dad, HAXOAUTb BCPOATHOCTHU COOBITHH B CCPUN HE3aBHCHUMBIX HUCIIBITAaHHI A0 IEpBOro

ycCrecxa, HaXO0UTb BEPOATHOCTHU COOBITHII B CCprun HCIIBITAHUI BepHyJIJ'II/I;

ONEPUPOBATH MOHATHAMU: CIydailHasl BEIMYUHA, PACIPEIEICHUE BEPOATHOCTEN, JUarpaMMa

pacnpeneneHus;

CpPaBHUBATh BEPOSITHOCTH 3HAYEHUM CIy4YallHOM BEJIIMYMHBI IO PACHPEIACICHUI0 WU C

IMOMOLIBIO JUArpaMMm;
OnepupoBaTh IMOHATHEM MATCMATUYCCKOIO OXHWJAAHUSA, TIPHUBOJUTDH

MIPpUMEpPBI,  KaK

IMPUMCHSACTCA MATCMATUYCCKOC OXUIAAHUC CJ'Iy‘{aI\/'IHOI\;I BCJIIMYHUHBI HAXOJWUTb MAaTCMaTU4YCCKOC

OKHJIaHHE T10 TaHHOMY PaclpeieNeHUIO;
UMETh MPEJCTaBIEHUE O 3aKOHE OOJIBIINUX YHCET,
HUMETh MPEJCTaBICHUE O HOPMAIBHOM PaCIpeCIICHUH.

2. CTPYKTYPA U COAEP KAHUE JUCIUITJIMHbI

2.1 O0beM QMCUMILUIMHBI M BUbI Y4eOHOH padoThl

Ounasi hopma o0yueHust

Buo yueonoii pabomut

Oovem ¢
yacax

O0bem o0pa3oBaTeIbHOM NPOrpaMMbl THCHUTIIHHBI

232

1. OcHOBHOE CoJIep;KaHNe

BT. 4..

TeopeTH4YecKoe 0O0ydeHune

224

MPAKTUYCCKUC 3aHATHUA

2. [IpodeccnoHaILHO OPUEHTHPOBAHHOE CO/leP:KaHUe (COAePKAHUE IPUKJIATHOTO
MOYJIA)

TCOPETUICCKOC 06y11eHHe

IMPAKTUYCCKNUEC 3aHATHA

WHAUBUYAJIbHBIN POEKT (eciu npedycmompen)

- Ipyrux (GopM KOHTpOJIs (KOHTpOJIbHAs paboTa) — Ha Oaze 00pa3oBaHUA
—B cemecrtpe;
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[TpomexyTounast aTrectanus B popMe SK3aMeHa BO 2 CEMECTpe
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2.2. TemaTu4yecKUH IJIAH U COJAepP:KaHUE TUCHHUILIMHBI

Oo0bem
Ne HaumeHoBaHUe pa3aeioB U TeM Copep:xaHue y4edOHOT0 MaTepHaJia, NpaKTHYecKUue padoThl, cCaMOCTOATEIbHAsI padoTa 00yyaoIuXxcs 4aCOB
Paznen 1. Aareopa 30
1. Tema 1.1 Copep:xanue yueOHOTr0 MaTepuaJia.
o MHoxecTBO, omepanuu Hajy MHOkecTtBamu. Jlmarpammer Diinepa—Bernna. IlpumeHeHHe TEOpETHKO-
MHoKkecTBO, ONepaluy HAl MHOKeCTBAMU. . 2
" MHO>KECTBEHHOTO ammapara i ONMCAHWS PEaJbHBIX IPOIECCOB W SABJICHUH, NMPH PEIICHUH 3aad U3 APYTHX
JAuarpammbl Jiiiepa—Benna
yaeOHbIX npeaMeToB. Onpenenenue, TeopeMa, cIeICTBHE, JOKa3aTeIbCTRO.
2. Tema 1.2 Copep:xanue yueOHOIro MaTepuaJa.
- MHOXeCTBO HaTypajbHBIX, IIEJIBIX U PAIIMOHANBHBIX uncia. [ToHsTne 6€CKOHEYHON NEeCATUYHON MepHOIUIEeCKON 2
eable 1 panMoOHATBHBIE YHCIA o N . .
JIpOOH. AITOPUTM 3aNKCH OECKOHEYHOU MEPHOAMYECKON IeCATUIHON ApoOHU B BUE OOBIKHOBEHHOM.
3. Tema 1.3. Conep:xanue yueOHOT0 MaTepuaJa.
JeiictBuTesnbHble yncaa. Ctangapruas ¢gopma | MHOXKECTBO  MppPalMOHAIBHBIX W JIGHCTBUTENBHBIX uucel. [IpuOimkeHHble BbIYMCICHHs.  Momyins 2
3aNHCH IeiiCTBUTEIHLHOT0 YHCIIA JeficTBUTEeNbHOTO uncina. CTaHIapTHAS 3alUCh YKCa
4. Tema 1.4. Copep:xanue yueOHOr0 MaTepHaJia.
HartypaJbHble 1 HeJIbIe YHCJIa B 3aa9aX W3 OOBIKHOBEHHBIC U JIECSITUIHEIC APOOH, MPOIICHTHI, 0ECKOHEYHBIC TIepHOIIUecKue aApodu. [Ipumenenue apodeii u >
peanbHoi xu3HU. [IpU3HAKY e TUMOCTH LEJBIX | IPOICHTOB IS PEIICHUS MPUKIATHBIX 3a7ad U3 Pa3IMYHbIX OTpaciei 3HAHUHA U peallbHON KU3HU.
quces HatypanpHble u nensie uncia. [Ipu3Haky TeNMMOCTH HebIX Yrcel. Pa3nokeHne Ha MHOXKHATEITH.
5. Tema 1.5 Copep:xanue yuedOHOT0 MaTepuaJa.
- [pubnmmxEéHHbIe BBIYUCICHHUSA, TPAaBWIA OKPYIJIEHHS, NpPUKAIKA W OIEHKAa pe3ylibTara BBIYNCICHHUM.
ApudmMeTnyecKkue onepanuu ¢ . N 2
N Hcnonp3oBanne momxomsmie (OpMBI 3alFCH JEHCTBHTENBHBIX YHCEN U PEIICHUS NPAKTHYECKUX 3aJad U
AefiCTBUTENBbHBIMH YHCIAMH
MIPECTABICHHS JAHHBIX.
6. Tewma 1.6 Copep:xanue yueOHOTro MaTepuaJia.
o . . BerinosHeHue apuMeTHUECKUX ACUCTBUI HA YMCIaMHU, COUYCTasl YCTHBIC U MUCHMCHHBIC IPUEMBI.
BoinosiHeHHne apupMeTHUYECKUX AeiicTBHI HANX N . . . 2
HaXO)KZ[eHI/Ie HpI/I6J'II/DKeHHI)IX 3HA4YCHUU BCJIIMYUH u IMOTPEITHOCTEU BBIYUCIICHUU (a6COJ]IOTHOI/I u
yucaavu. [IpuéamkeHHbIe BHIYHCIEHAS . N
OTHOCI/ITeJ'II)HOI/I); CPAaBHCHHUEC YHCJIOBEIX BEIPAXKCHHUH.
7. Tema 1.7. Conep:xkanue yueOHOTo MaTepuaJa.
CTeneHb ¢ HATYPAJbHBIM U HEJTbIM IToBTOpeHnEe TOHATHUS CTENEHW C HATypalbHBIM W LeNbIM Moka3zareneMm. CBOWCTBa cTeleHed ¢ UeNbIM 5
noka3artejieM. ApaudMeTnyecKnii KOpeHb moka3zateneM. CTEIICHHBIC 3aBUCIMOCTH U (DYHKITUH.
HATYPAJILHOI CTeNneHn KopHu HatypaibHOM CTEIIEHH M3 YKCJIA U UX CBOMCTBA.
8. Tema 1.8. Copep:xanue yueOHOr0 MaTepHraJa.
CreneHs ¢ pAaUMOHAJBHBIM U JIeicTBUTEIbHBIM | CTeNeHb C palMOHAIbHBIM IOKa3aTesneM. (CBONCTBA CTENEHEW C paluOHaNbHBIM IoKa3zareneM. CTemneHb ¢ 2
nokKasartejieM JICHCTBUTEIFHBIM ITOKA3aTEIIEM.
9. Tema 1.9. Coaep:xanue yueOHOro MaTepuaJa.
IIpeoGpa3oBaHue YUCIOBBIX H OYKBEHHBIX [Ipeobpa3oBaHne YNCIOBEIX M OYKBEHHBIX BBIPAKEHHUH, COAEPIKAIINX CTEIIeHH, pUMEHss cBoiicTBa. CpaBHEHHE 2
BbIpaKeHUH, CoAepKAIMUX CTEeNEeH! BBIPOKCHUH CO CTEISHSIMHU.
10. Tema 1.10. Copep:xanue yueOHOro MaTepuaJia.
Ioka3aTenbHoe Boipa:keHue. Pemmenne Pemienne noka3zatenbHbIX YPaBHEHHUM. 2
MOKA3aTeJIbHBIX YPaBHEHMIT
11. Tema 1.11. Conep:xanue yueOHOT0 MaTepuaJa.
Onpenenenue gorapudma. CpoiicTBa Onpenenenue sorapuphma. OCHOBHOE JTOrapru(PpMUIECKOe TOKICCTBO. 2
Jorapugmon CpoiictBa jorapudmoB. BeimosiHeHHe Mpe0o0pa3oBaHUil BBIPAXKCHUN, NMPUMEHEHHE (GOPMYJI, CBSI3aHHBIX CO
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CBOMCTBaMH JIOTapr(MOB.

12. Tema 1.12 Copep:xanue yuedOHOT0 MaTepHuaJia.
o Hecatnunpie W HaTypanbHbIe Jorapudmel. Popmyrna mepexoma OT Jjorapudma IO OJHOMY OCHOBAaHHIO K 2
JecaTuUHbIE M HATYPAJIbHBbIE JJOTAPU(PMBI
Jorapugmy 10 IPyroMy OCHOBAHHIO.
13. Tema 1.13 Copep:xanue yueOHOTr0 MaTepuaJia.
s Omnpenenenne 00JACTH JIOMYCTUMBIX 3HAYSHUH JIOTapH(PMUUECKOro BbIpaKeHHs. PeleHue jorapuMuuecKux 2
JlorapupmMmuyeckue ypaBHeHUsI M1 HEPABEHCTBA .
YpaBHEHHUM.
14. Conep:xanue yueOHOT0 MaTepuaJa.
Tewa 1.14 O3HakoOMJIEHHE C TPUMEHEHHEM KOPHEH M CTeleHel NMpU BBIYMCICHUU CPEIHHX, JEJICHUH OTpe3Ka B «30JI0TOM
o CEUCHHUY.
Pemenue npuKJIagHBIX 3224 HA CJI0KHbIE
Pemienne npukiaHpIX 3a/1a4 Ha CJIOXKHBIE TIPOLIEHTHI
npoueHTsl. [lonsiTHe Nporpeccuu. 2
Apudmernueckas U TeOMETpHUEcKas Mporpeccud. beckoHeuHo yObIBaromas reoMeTpHyeckass HpOrpeccHsl.
Hcnonb30Banne mporpeccuu 1J1sl peneHust
OcHOBHBIE (OPMYJIBI.
peajbHBIX 32124 NPUKJIATHOI0 XapaKTepa
Hcnonp3oBaHue MPOTpEecCHr ISl PEIICHUS PEANbHBIX 3afad MPUKIATHOTO XapakTepa. PemieHwWe MpHKIAIHBIX
3a1ad.
15. Tema 1.15. Konrponsnas padora Nel. >
KountpoJsibHas padora Nel.
Pa3znen 2. OCHOBbI TPUTOHOMETPHH 28
16. Tema 2.1 Copep:xanue yuedOHOro MaTepuaJa.
- W3ydenue pannaHHOTO METOa M3MEPEHHUS YTJIOB BpAIleH!s U X CBSI3U C TpaayCHOI Mepoii. V3o0paskeHne yriioB
Pagnannas mepa yriaa. IIoBopoT ToOUKH BOKpPYT 2
BpallCHUA Ha OKPYXKHOCTH, COOTHCCCHHMC BCIWYMUHBLI YyIjla C €ro pacIoJIOKCHUCM. TpI/IFOHOMeTpI/I‘-IeCKaH
Havaja KOOPAUHAT
OKPYXKHOCTb.
17. Tema 2.2 Conep:xanue yueOHOT0 MaTepuaJa.
o dopmynupoBanue on ez[eneﬂnﬁ UTOHOMETPUUYCCKUX HKHI/Iﬁ JJIsA TJIOB IIOBOpPOTa M OCTPBIX TJIOB
OmnpenesieHne cUHyca, KOCHHYCA M TAHTeHCA PMYJIIP P b P by M P P y 2
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA M O0BSCHEHHE UX B3aHMOCBSI3H.
yriia. 3HaKH CHHYca, KOCHHYCA U TAHTeHCca
3Haku cuHyca, KOCHHYyca M TaHTreHca. [IpuMeHeHe npy peleHne NpakTHYeCKuX 3a/1a4.
18. Tema 2.3. Copep:xanue yueOHOr0 MaTepHaJa.
3aBHCHMOCTB MEKAY CHHYCOM, KOCHHYCOM H 3aBHCHMOCTh MEXIY CHHYCOM M KOCHHYCOM. 3aBUCHMOCTb MEXIY TaHI'€HCOM M KOTaHI€HCOM. 3aBHCHMOCTB 2
TAHTe€HCOM O/IHOTO M TOTO JKe YIja MEXXIY TAHTCHCOM M KOCHHYCOM.
19. Tema 2.4 Copep:xanue y4eOHOr0o MaTepHaJa.
C ToxmecTBa W TOXKISCTBEHHBIE TMpeoOpa3oBaHus. OCHOBHOE TPUTOHOMETPHYECKOE TOXaecTBO. OCHOBHEIE
Tpuronomerpunuyeckue ToxaecTBa. ®opmMyJibl 2
O CHIS TPUTOHOMETPHUYECKHE (POPMYIIHI.
Wzydenne GopMyI cIIoKeHHS IJIsl CHHyca, KOCHHYCa M TAHTCHCA Pa3IMYHBIX YTIIOB.
20. Tema 2.5. CopnepixaHue y4eOHOT0 MaTepHaJa. )
CuHyc, KOCHHYC H TAHT€HC /IBOIHOTO yrja W3ydenue popMyi IBOHHOTO yIiia Ui CHHYCa, KOCHHYCa M TAaHTEHCA U MX IPUMEHEHHUE MIPH PEIICHUH 33124
21. Tema 2.6 Copep:xanue yueOHOIro MaTepuaJa.
e O3HaKOMJICHHE CO CBOWCTBAMH CHMMETPHUH TOYEK HA SIMHUYHON OKPYXHOCTH M NMpPHMEHEHHE MX IS BBIBOJA
®opmyabl npuBenenns. CymMMma u pa3HOCTb 2
(dhopMyn npUBeICHUS
cuHycoB. CymMMa U pa3HOCTh KOCHHYCOB
N3yuenne GopMya CYMMBbI H Pa3HOCTH CHHYCOB M KOCHHYCOB M UX MPUMEHEHHE MTPHU PEIICHUH 33124
22. Tema 2.7. Conep:xanue yueOHOT0 MaTepuaJa.
I[Ipumenenne popmyJ TPUTOHOMETPHH MIPH Pemenne 3amay Ha mnpeoOpa3oBaHHE TPUTOHOMETPHUYECKHUX BBIP@KEHHH C INpUMEHEHHEeM BceX (opmyn 2

pelieHnH 32124

TPUTOHOMCTPHU
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23. Tema 2.8. Copep:xanue yuedOHOT0 MaTepHuaJia.
Apkkocunyc. Penrenue ypaBHeHus cos(x) = a Omnpenenenne apkKKOCHHYCa U ero cBoiicTBa. Gopmyrna s perieHus ypaBHEHHH cos(X)=a 2
Apkcunyc. PelieHue ypaBHeHmid sin(x)=a OnpeneneHne apKkCUHyca M ero cBoiictea. @opMyJia i pelieHus ypaBHEHUH sin(X)=a
24. Tema 2.9. Copep:xanue yueOHOTro MaTepuaJa.
APpKTaHIeHc U apKKoTaHreHc. Pemenune OmnpeneneHne apKTaHIeHCAa W apKKOTaHT'€HCA W WX cBoicTBa. DopMmyna [UId pemieHus ypaBHEHHH tg(xX)=a 2
ypaBHeHMi tg(x)=a u ctg(x)=a ctg(x)=a.
25. Tema 2.10. Conep:xanue yueOHOT0o MaTepuaJa.
IIpeodpa3zoBanne TPUTOHOMETPUYECKUX [IpeoOpa3oBaHKe TPUTOHOMETPHYECKUX BBIPAKEHHH U IPUMEHEHHE HX IIPU PEIICHNE MPAKTHUECKHUX 3a71ad. )
BbIpa:keHuil. Pemenne npocredmmx
TPMTOHOMETPUYECKUX YPABHEHMIA.
26. Tema 2.11. Copep:xanue yueOHOr0 MaTepHaJia.
TpuroHomeTpuuecKkne ypaBHeHHsI, CBOAsIIMecs | PemeHne TpUroHOMETpUYECKIX YpaBHEHUH METOIOM NPUBEACHHUAX UX K KBaIPpaTHOMY YPaBHEHHIO 2
K KB/IPATHBIM
27. Tema 2.12. KonrponpsHas padora Ne2. 5
KounTtpoJibHasi pagora Ne2.
28. Tema 2.13. [ToBTOpEHUE N3ydeHHOTO. >
IToBTOpEHNE H3YUEHHOTO
29. Tema 2.14. JduddepeHnnanpHbii 3a4éT >
JAuddepennuanbublii 3a4éT
Paznen 3. @yHKIUM, MX CBOICTBA M rpaduKu 20
30. Copep:xanue yueOHOIro MaTepuaJa.
O3HaKOMJICHHE C TTIOHATHEM MTePEeMEHHOH, TPUMEpaMy 3aBUCHMOCTEN MEXAy MepeMEHHBIMH.
Tema 3.1. O3HakoMJICHHE C TOHATHEM rpaduka, onpeneeHre NPUHAIICHKHOCTH TOUKU TPpaduKy (byHuKuMH. Onpe,uueneHHe
Onpele/enHe THCI0BOMH hYHKINHH H CIOCOBHI no ¢opmyJjie npocTeiiliell 3aBUCMMOCTH, BUa ee rpaduka. BeipaxkeHue 1o gopmyse oHONH NepeMEeHHOH depes )
ee 3aganu. CBoiicTBa QpyHKUMit ApyTHe.
O3HakomIIeHHE ¢ onpesesieHneM (QyHKIUH, GOpMYIHUPOBaHUE €TO.
Omnpenenenne Bo3pacrarolieil M yObIBaromei, orpaHuueHHOW cBepxy (cHuM3y) O¢yHKuuMu. Haumenbiiee u
HauOosplIee 3HaYeHUs QYHKIUH. YeTHOCTh M HEUYETHOCTh (DYHKITHH.
31. Tema 3.2 Copep:xanue yueOHOr0 MaTepHnaJia.
- Wzyuenne nouatust oOpaTHOH (QyHKIMH, ONpeercHHe BUAA, HAXOXKICHHE €¢ 00JacTH OMpeJeNeHnsI M 001acTH 2
HN3yyenue nousiTusi 00paTHOi GyHKUMHU N
3HAYCHHH.
32. Copep:xanue yueOHOT0 MaTepuaJia.
Tema 3.3. Cxema uccnenoBanus GyHKINH. )
I'padpux pynkuuu. UccnenoBanue pyHkuuu OO6nacTp ornpeneneHus ¥ MHOKECTBO 3HaueHNH QyHKImn. Hynn dyakmmm.
HpOMe)KyTKI/I 3HAKOIIOCTOAHCTBA. AJ'[FOpI/ITM HNCCIICA0OBAHUS (byHKHI/II/I Ha YCTHOCTb U HCUYCTHOCTD.
33. Tema 3.4. Conep:xanue yueOHOT0 MaTepuaJa.
TocTpoente rpaduKoB dyHKIHH., g((::c;g)e(;f;;le rpadukoB ¢ynkiuu. CocraBiieHne BUAOB (YHKIMI 10 JAaHHOMY YCJIOBHIO, pElleHHE 33j1a4 Ha ,
DyHKINOHATBHBIE 3aBHCHMOCTH B PeajIbHBIX ’ .
npomeccax BrinonHenue npeobpazoBanuii rpaduka GyHKIUH }
O3HakoMJICHHE C IpHUMepaMH (PYHKIIMOHATBHBIX 3aBUCHMOCTEH B peaIbHBIX IPOIIeccaX U3 CMEKHBIX JIMCIUILIHH.
34. Tema 3.5. Copep:xanue y4eOHOr0 MaTepHaJa.
CreneHnnble, MOKa3aTeJbHbIE U CreneHHas (yHKIHS C HaTypaJibHBIM W LeNbIM NokasaTeneM. [lokaszarenmbHass QyHknms. Jlorapupmuyeckas 2

Jgorapupmuyeckne PyHKIHU

dbyHKIMsA. BeanciaeHne 3HaYeHUI (QYHKIMHA 10 3HAYCHUIO apryMEHTa.
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OmnpezneneHre MOI0KEHU TOUYKH Ha rpaduke 1Mo ee KoOpaAuHaTaM H Ha00OpOT.

35. Tema 3.6. Copep:xanue yueOHOro MaTepuaJia.
CpolicTBa M rpa)MKHU CTeNEeHHBIX, CBoilicTBa CTENEHHBIX, NIOKA3aTENbHBIX W JorapupMudecKknx (pyHKIwiA. VMcrnons3oBaHne CBOWCTB (PYHKIHHA s )
MOKAa3aTeJbHBIX H JorapupMuiecKux CpaBHEHUsI 3HAUYEHHH CTEereHel U JorapupmMos.
byuknmii. IToctpoeHue rpahMKOB CTEMEHHBIX, TOKA3aTENbHBIX M JIOrapu(GMuIecKux (GyHKIHIA.
36. Tema 3.7. Conep:xanue yueOHOT0o MaTepuaJa. )
Tpuronomerpuyeckne GyHkuun y=sinx, y=cosx | IToctpocHue rpagikoB TpUroHOMEeTpUIeCKuX QyHKIMA. BrimosHeHNe mpeobpa3oBanus rpaKoB
37. Tema 3.8. Conep:xanue yueOHOro MaTepuaJa. )
Tpuronomerpuueckue pynkuuu y=tgx. y=ctgx | IloctpoeHue rpagukoB TpuroHomMerpuiecknx GpyHkuuii. Beinonnenue npeodpazoBanust rpaguKoB
38. Tema 3.9 Conep:xanue yueOHOT0 MaTepuaJa.
- . Hcnonp3oBanue rpadukoB GYHKIWH IS pEIICHUs] YpaBHEHUI W JIMHEHHBIX cucTeM. Vcnonp3oBaHue rpadukoB
Hcnosb3oBanne rpadukoB GpyHKIMHI 1JIs1 9 . 2
pellienusi ypaBHennii u cHCTeM (hyHKIHN A1 MCCIeIOBaHUS TPOLIECCOB 1 3aBUCHMOCTEH, KOTOPbIE BOSHHKAIOT NMPH PELICHUN 3a7a4 U3 IPYTHX
Y9eOHBIX IPEJAMETOB U peallbHOU JKHU3HHU.
39. Tema 3.10. Konrponpsnas padora Ne3. >
KountpoJsibHas padgora Ne3.
Paznen 4. KomOMHaTOpHKA 10
40. Tema 4.1. Copep:xanue yueOHOT0 MaTepuaJa.
HN3yyenune npaBuia komouHaTopuxku. [IpaBuiio | V3yuenne npaBmia KOMOMHATOPUKHN M IPUMEHEHNE TIPHU PEIICHIH KOMOMHATOPHBIX 3a/1a4. 2
Npou3BeAeHUs
41. Tema 4.2 Copep:xanue yueOHOIr0o MaTepuaJa.
o O3HaKOMJIEHHE C MOHATHAMHU KOMGI/IHaTOpI/IKI/II pasMEIICHUAMU, COUYCTAaHUAMU, MMCPECTAHOBKAMU U (I)OpMyJ'IaMI/I 2
Pa3mennenus, coueTanusi, NepecTaHoBKH
JUISL UX BBIYHUCIICHU .
42, Tema 4.3. Conep:xanue yueOHOT0 MaTepuaJa.
IlepecranoBku u pakropuaa. Yucmao IlepecranoBku u akropuan. Hucao coyeraHuii. 2
coyeTaHMil
43. Tema 4.4. Copep:xanue yueOHOr0 MaTepHnaJia.
Tpeyroabnuk [Mackansa. ®opmyna 6MHOMA Komb6unatopHoe npasuino ymuHoxenus. Tpeyronsauk Ilackans. @opmyina 6unoma HeroTona. 2
HbloToHa
44. Tema 4.5 Copep:xanue yueOHOr0 MaTepHraJa.
- OOBscHCHHE U TTPUMEHEHHE (GOPMYIT I BBIYHCICHUS pa3MEIICHHUH, IEPECTAHOBOK U COYCTAHHUH MPH PEIICHUHN
Pemienne npakTuyecKkux 3agay c saza. 2
HCNOJIb30BAHHEM MPABUJ KOMOHMHATOPUKH .
PemeHne mpakTHYECKUX 33129 C MCIIOJIE30BAaHHEM TOHSITHIA U MPAaBIII KOMOMHATOPHKHI
Pa3znen 5. Dj1eMeHThI TEOPHH BEPOSITHOCTEN H CTATUCTHKH 22
45. Tema 5.1. Copep:xaHue yueOHOT0o MaTepHuaJia.
IIpeacraBieHue JaHHBIX U ONIMCATEIbHASA [IpencraBneHne QaHHBIX C MOMOINBIO TAOJHII M AUArpaMM. BUHApPHBIN CITydaifHBIA OMBIT (MCHIBITAHUE), yCIIEX U 2
craTucTuKa. BUHAPHBIH CJIyYalHbIH ONBIT Heynada. HezaBucumele ucnbitanus. Ceprsi He3aBUCUMBIX MCTIBITAHUH 10 MepBoro ycrexa. Cepusi He3aBUCHMBIX
(ucnpiTanue), ycmex M Heyaava. ucnbitanuii bepaym.
46. Tema 5.2 Conep:xanue yueOHOT0 MaTepuaJa.
- DnemenTapHbie coObITHS (MCxobl). OmnpeneincHue CIIydaiHOro, MTOCTOBEPHOIO M HEBO3MOXHOI'O COOBITHH. 2
CoObiTHsI. BeposiTHOCTH COOBITHS
Knaccuueckoe ornpejiesieHue BEpOSITHOCTH.
47. Tema 5.3. Conep:xanue yueOHOro MaTepuaJa. )

IIpuMepbl NPUMEHEHUA MATEMATHYECKOr0

BepOfITHOCTL cnyqaﬁﬂoro coObITHS. BIM30CTH YaCTOTHI H BCPOATHOCTU COOBITHIA. L[epeBo cnyqaﬁHoro
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0KUaHUs (CTPaxoBaHue, JoTepes).
MaremMaTH4yecKoe 0:KHIaHHe CYyMMbI
CIY4YaiiHbIX BeJIMYHH.

OKCIIEPUMEHTA. HpI/IMepH IIPUMEHCHUA MAaTEMAaTHYICCKOTO OXUOaHUA, B TOM YHCIIC B 3aga4yax M3 HOBCGHHGBHOﬁ
KU3HU.

48. Tema 5.4. Copep:xanue yueOHOTro MaTepuaJa.
Onepanuu HaJ COOLITUAMMU: NepecevyeHue, Crny4aiiHpIe ONBITBI C PAaBHOBO3MOXKHBIMH 3JI€MEHTAPHBIMHU COOBITHSAMH. BeposTHOCTH COOBITHII B ONBITaX C 5
o0beUHEHHE COOBITHIA, TPOTHBOMOJIOKHBIE PaBHOBO3MOXKHBIMH 3JIEMEHTapHBIMH COOBITHsIMU. Onepanuy HajJ COOBITHSIMHU: IepecedeHue, OoO0beIHHEeHNE,
coOBITHSI. POTUBOMOIOXKHBIE COOBITHSI.
49. Conep:xanue yueOHOT0 MaTepuaJa.
Tema S‘SL WzyueHne TeopeMbl O BEPOSITHOCTH CyMMBbl HECOBMECTHBIX COOBITHI U €€ CIIeACTBUNA. BrruncieHne BEposiTHOCTH
Caomxenne peposiTHoCTei Hesannchtﬂe HECKOJIBKUX COOBITHH. O3HAaKOMIICHHE C ITOHSATHEM HE3aBUCUMBIX COOBITHI. Y CIIOBHAs BEPOSITHOCTh. Y MHOXKEHHE 2
COBLITHA. YMHOACHHE BEPOSTHOCTEH BeposiTHOCTE. POopMyJIia MOTHOM BEPOSITHOCTH
50. Tema 5.6. Copep:xanue yuedOHOT0 MaTepHuaJia.
Cayuaiinble BeimuuHbl. LleHTpanbHbIe O3HaKOMIICHHE C TIPEICTABICHUEM YHCIOBBIX JAaHHBIX M WX XapaKTePUCTHKAMH: TeHEepallbHas COBOKYITHOCTH, 2
TeHJEeHINHU Cay4YaliHOl BeJIMYHHBI BEIOOpKA, cpeiHee apudmMeTnieckoe, Mofa, Menuana. IlIoHsITHe 0 3aadax MaTeMaTHYeCKON CTaTHCTUKU.
51. Tewma 5.7 Copep:xanue yuedOHOIr0 MaTepuaJia.
o UmncnoBble XapaKTepUCTHKH CIyYalHBIX BEJHMYMH: MaTeMaTHYeCKOe OXHIAHWe, AWCHEPCUs W CTaHIapTHOE 2
Jucnepcust 1 cTaHIapTHOE OTKJIOHEHHE
oTKJIOHeHHe. Jlucriepcus U CTaHAapTHOE OTKJIIOHEHHE YHCIIOBBIX HAOOPOB.
52. Conep:xanue yueOHOT0 MaTepuaJa.
Tema 5.8. Crnyuaiinas BenuumnHa. Pacnpenenenue BeposTHocTed. [Inarpamma pacnpenenenus. [IpuMeps! paciipeneneHui, B
Jucnepcun reoMeTpUYECKOro u TOM YHCIIE, TEOMETPUYECKOE M OMHOMHUAIILHOE. 2
OMHOMMAJILHOIO pacnpeneeHust Maremaruueckoe oxuaHue OMHApHOW Ciy4allHOH BelW4HMHBI. MaTreMaTHuecKoe OXKUIaHHE CYyMMBI CITy4aliHBIX
BeNWYMH. MareMaTHyecKoe 0XKHMIaHNE U TUCTIEPCHSI TEOMETPHUECKOTO U OMHOMHAILHOTO paclpeieIeHHH.
53. Tema 5.9. Conep:xanue yueOHOro MaTepuaJa.
3akoH 00JbImAX Yncesl. BoIGOpPOYHBIT MeTOX 3aKoH OOJBIINX YHCETI U €T0 POJIb B HAyKe, IPHPOie U obmiecTBe. BEIOOpOUHBIH METO HcCiIe0BaHuU. 2
HCCIeI0BAHMI
54. Tema S.10. Copep:xanue yueOHOr0 MaTepHraJa.
HenpepbiBHBIE ciyqyaiiHbIe BeJTHYMHBI [Ipumeps! HENPEPBIBHBIX CIyYaiHBIX BeIW4YHH. [IOHATHE O IUIOTHOCTH paclpenesieHus. 3a/lauu, MPUBOSIINE K 2
(pacnpeneieHust) HOpMaJIEHOMY pactpesenenuto. [ToHsTre o HopMaIbHOM pacpeeIeHUN
55. Tema S.11. KonrponpsHas padora Ned. >
KounTtpoJibHasi padora Ne4.
Paznen 6. Hauaja MaTeMaTH4e€CKOro aHAJIN3a 32
56. Tema 6.1. Coaep:xkanue yueOHOro MaTepuaJa.
HenpepsiBaas pynkuus. [Ipenen OyukIusa, cnocoOsl 3amaHus QyHKIUH. llocienoBaTeNbHOCTH, CHOCOOBI 3aJaHUS IIOCIEIOBATEIHHOCTEH. 2
M0CJIeJ0BAaTeTbHOCTH. MOHOTOHHEIE ITOCTIEIOBATEIHHOCTH.
57. Copep:xanue yuedOHOIro MaTepuaJia.
Tema 6.2. O3HaKOMJIEHHE C TTOHATHEM IIpeiesa MmocieI0BaTeIbHOCTH.
ITonsiTHe MPOU3BOAHOM, €€ MeXaHUYECKHU I O3HaKOMJIEHHUE C TTOHITHEM TTPOU3BOTHOM. 2
CMBICJI Uzyuenune u popMysIupoBaHue ee MEXaHMYECKOTO CMBICIIA.
M3ydenue aroputMa BeIUKCICHUS IPOU3BOIHOM HAa MPUMEPE BHIYUCICHUSI MTHOBEHHON CKOPOCTH.
58. Tema 6.3 Conep:xanue yueOHOT0o MaTepuaJa.
- BriBox opMysIbl A1l BEIYHMCIIEHHS TPOM3BOAHON JTMHEHHOM M cTeneHHON (yHKIMH. Berurcienue mponu3BoJHOM 2

IIpousBoaHas TNHEHHON U cTeNEeHHON (pyHKINH

CTCNEHHOU (DYHKIIUU.
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59. Tema 6.4. ConepixaHue y4eOHOT0 MaTepHaJa.
IMpaBuaa nuddepeHIupoBaHus [Ipou3BoHAs OT CYMMBI, TPOU3BEACHNUS M YacTHOTO ABYX (hyHKImH. [Ipon3BogHas clIoKHON (GYHKIINH
60. Tema 6.5. Copnep:xaHue y4eOHOT0 MaTepHaJa.
Ipumenenue popmya nuddepeHunpoBanus Pemrenne 3a1a4 Ha ucnoap30Banne Gopmyn auddepeHunpoBaHus
61. Tema 6.6. Conep:xanue yueOHOT0 MaTepuaJa.
IIpou3BoaHbIe HEKOTOPBIX 31eMEHTAPHBIX YcBoenue npasuil andGepeHpoBaHus, TAOIHUIbI IPOU3BOIHBIX 3JIEMEHTAPHBIX (QYHKIHUH.
dyHKumit
62. Tema 6.7. Conep:xkanue yueOHOTo MaTepuaJa.
IIpumeHeHnune MPOU3BOTHBIX 3JI€eMEHTAPHBIX [IpumeneHne TabIUIIBI TPOU3BOTHBIX DJIEMEHTAPHBIX (QYHKIMH T HAX0XKJICHUS TPOU3BOAHBIX (DYHKITHHA.
(GyHKkumii npu penieHny 3a1a4
63. Tema 6.8. Copep:xanue y4eOHOTr0 MaTepHaJa.
Ipumenenne gpopmys nupdepeHnupoBanus [Ipumenenne Gpopmyn muddepeHnnpoBanust GyHKIUHA 151 HAXOXKICHNS IPOU3BOIHBIX (PyHKIHUI.
MPHU pelIeHUH 32124
64. Copep:xanue yueOHOro MaTepHnaJia.
Tema 6.9. O3zHakoMIICHHE C TOHATHEM YTIIOBOTO KOd((HIMEeHTa MpsIMOi. BBeneHne MOHATHS KacaTeNbHOW K Trpaduky
I'eomeTpuyeckuii cMbICJ NPOU3BOAHOM ¢yakmun. ['eomeTpudecknit cMbBICT Tpom3BogHOH. DopMmyrna UIs COCTaBICHHS YpaBHEHUS KacaTelbHOM K
rpaduKy QYHKIIMU B TOYKE Xg.
65. Tema 6.10. Copep:xanue yuedOHOro MaTepuaJa.
IIpousBoaHas u 3KcTpeMyMbl QyHKIUM. W3ydenue TeopeM 0 CBA3H CBOWCTB (QYHKIIUH U POU3BOJHOH, (DOPMYITHPOBKA HX.
Hauboabiiee 1 HaUMeHbIIIee 3HAYEHHE Heob6xoanmMoe ycnoBue sxcTpemyMa (Teopema depma).
GyHKIIMH. JlocTaTouHOE YCIIOBHE IKCTPEMyMa
66. Tema 6.11. Conep:xanue yueOHOT0o MaTepuaJa.
IlpoBenenne ¢ NOMOIIBLIO POU3BOAHOM IIpoBeneHue ¢ TOMOIIBIO TPOU3BOIHOMN HCCIIe0BaHUS (DYHKIHH, 3aaHHON (HOPMYIIOH.
nccaeJ0BAHUA (PYHKIUH
67. Tema 6.12. Copep:xanue yueOHOTr0 MaTepHaJa.
[ocTtpoenne rpapukoB GpyHKUUH NPH MOMOIM | YCTaHOBJICHHE CBSI3M CBOMCTB (PYHKIMH U IPOU3BOJHOM N0 ux rpadukam. [Toctpoenue rpadmoks
TMIPOU3BOIHOI
68. Tema 6.13. Copep:xanue yueOHOr0 MaTepHraJa.
IlepBooOpa3Has. Tadauia nepBoodpa3HbIX [TepBooOpasnas. Tabmuia nepBooOpasHbex. CBolicTBa torapudMoB.
69. Copep:xanue yueOHOro MaTepHnaJia.
Tema 6.14. HuTerpan, ero reoMeTpuiaeckuii 1 GU3HISCKUNA CMBICIL.
Hurerpan, reomerpuyeckuii 1 GusnvecKuii
CMBICJI MHTerpajia.
70. Conep:xanue yueOHOT0 MaTepuaJa.
Tema 6.15. Brruncnenue unrerpaia no gpopmyse Hetorona—Jleii0Onuna. Pemenne npaktuueckux 3anay.
Boruucienue uaTerpaJa no popmyne
Hrrworona-Jleiionnma
71. Tema 6.16. Konrponbnas padora Ne5

KoHnTtpoJsbHas pagora Ne5

18




Pa3nen 7. YpaBHeHHsI H HEpaBeHCTBA 18
72. Tema 7.1. Copep:xanue yuedOHOT0 MaTepHuaJia.
H3yyeHune Teopun paBHOCHJIBHOCTH YpaBHeHHii | PaBHOocHibHBIE ypaBHeHHA. TeopeMbl 0 PaBHOCHIBLHOCTH ypaBHeHHH. [IpeoOpazoBaHmMe MaHHOTO ypaBHEHHS B 2
U ee MPUMeHeHus ypaBHeHue-cienopanue. [Ipopepka kopHeid. [lotepst KopHEH.
73. Tema 7.2. Copnep:xaHue y4eOHOT0 MaTepHaJa. )
OO0mue MeToAbI pelieHUs1 YPABHEHMI. Meronpbl pelieHus ypaBHeHUH. Penienue 3anad.
74. Tema 7.3. Conep:xanue yueOHOT0 MaTepuaJa.
MeTopn pa3/io:keHHs HAa MHOXKUTeIH. MeTon CyTb MeTOZ1a pa3ioxeHus: Ha MHOKHUTeNU. CyTh METO/Ia BBE/ICHHsI HOBOM NEPEMEHHOM.
BBeJ/IeHUsI HOBOIi NlepeMeHHOoM
75. Tema 7.4. Conep:xanue yueOHOro MaTepuaJa.
Pemenne nppannoHaIbHBIX U MOKa3aTeJIbHBIX | PelieHue uppauroHaIBHBIX M TOKa3aTEIbHBIX YPAaBHEHUH 1 HEPABEHCTB Pa3IMYHBIMU METOAaMH 2
YPaBHEHMIi U HEPABEHCTB
76. Tema 7.5 Copep:xanue yueOHOIr0 MaTepHaJia.
N N PaBHOCHIbHOCTS HepaBeHCTB. CHCTeMa M COBOKYIIHOCTh HEpaBeHCTB. VppalvoHaJIbHBIE HEPAaBEHCTBA. 2
PemeHue HepaBeHCTB ¢ OIHOH MepeMeHHOIt
HepaBeHcTBa ¢ MOIyIIEM.
77. Tema 7.6. Copep:xanue yueOHOro MaTepHnaJia. )
Pemenue HepaBeHCTB METO0M HHTEPBAJIOB CyTh MeTOa HHTEpBaJIOB. Perienne HepaBeHCTB JAHHBIM METOOM.
78. Copep:xanue yuedOHOT0o MaTepuaJa.
Tema 7.7. CyTh MeTOa TOJICTAHOBKH.
Pemenne cucreM ypapHeHM MeTOI0M Pewenue cucreM ypaBHEHUN METOAOM NOJICTAHOBKH 2
NOJACTAHOBKH, METOAOM aJ1redpanyecKoro CyTb MeTOAa anreOpandeckoro CIOKECHNUS.
CJI0KEeHM S Pewienne cucreM METOIOM alredpandeckoro CIOKEeHHs
79. Tema 7.8 Conep:xanue yueOHOT0o MaTepuaJa.
R CyTbh MeTO/1a BBEJICHUS HOBBIX IIEPEMEHHBIX JJISI CUCTEM.
Pemenune cucreM ypaBHeHHIl METOI0M . M
N N Pewenne cucrem MeTO0M BBE/ICHHS HOBOW ITIEPEMEHHOM. 2
BBe/IeHHSI HOBOIi TIepeMeHHOI U MeTOA0M
Kpamena CyTtp Metona Kpamepa s cucrem.
P P Pemenne cucrem merogom Kpamepa.
80. Tema 7.9. Konrponbsnas padora Ne6 )
KounTtpoJsbHas pagora Ne6
Pa3nen 8. IlpsiMble H JIOCKOCTH B IPOCTPAHCTBE 14
81. Tema 8.1 Copep:xanue yuedOHOT0 MaTepHuaJa.
- ['eoMeTprUecKre TeTa U TIOBEPXHOCTH B CTEPEOMETPHH.
IIpeamer cTepeomMeTpun, AKCHOMBI
Axkcnomsl crepeomerpud. CIeICTBUS U3 aKCHOM.
cTepeoMeTpHUH. 2
. [TapanensHOCTh IPSMBIX B TPOCTPAHCTBE.
IMapanneabHOCTh NPAMBIX, IPAMOI 1
Teopema o0 napauieabHbIX NPSMBbIX.
IJIOCKOCTH "
[TapaniensHOCTh IPSMON M IMIJIOCKOCTH.
82. Conep:xanue yueOHOT0 MaTepuaJa.
Tema 8.2. CkpeluBarouecs npsmele.
B3anmnoe pacnoJiokenue NpsMbIX B Teopema 0 CKpenMBaIOIINXCS IPSIMBIX. 2

NMPOCTPAHCTBE. YT0JI MeKAY ABYMS NPSAMbIMHU

Vroac COHAIIpaBJICHHBIMU CTOPOHAMMU.
Vron MEXIAY ABYMS IPAMBIMH.
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83. Copep:xanue yuedOHOT0 MaTepHuaJia.
Tema 8.3 [TapannenbHble MIOCKOCTH.
- . [NpusHak mapaueIbHOCTH IBYX TUIOCKOCTEH.
IMapannenbHOCTH NJI0CKOCTEMH M . 2
CBoiicTBa MapauIeNbHbBIX MIOCKOCTEH.
Tetpadap u napaJJiejenumnesn .
OmnpeneneHue TeTpasapa U ero CBOICTRa.
OnpezeneHue napaulelenueia U ero CBONCTRA.
84. Conep:xanue yueOHOTo MaTepuaJa.
Tema 8.4 IlepnennuKyasapHBIE IPSAMBIE B IPOCTPAHCTBE.
. [MapannenbHble npsiMble, EPHEHANKYIISIPHBIE K TUIOCKOCTH.
HepnennKyJIIpPHOCTL NPSAMON U IMJIOCKOCTH. o 2
T [Ipu3Hak neprneH uKyIIPHOCTH NPSMOH U TNIOCKOCTH.
€OpEMA 0 TPEX NEPIEHIHKYIAPaX TeopeMa o npsMON NEPHIEHIUKYIAPHON K IUIOCKOCTH.
Teopema o Tpex nepneHauKyIIsIpax.
8S. Copep:xanue y4eOHOro MaTepHnaJia.
Tema 8.5. PaccrosiHue OT TOYKHU 10 IIOCKOCTH.
IlepnieHAMKYISIP U HAKJIOHHBbIE. YTO0J MEXKIY Yroa Mexay NpsMON U IUNIOCKOCTBIO. 2
npsAMoii U MJI0CKOCThI0. /IByrpanHbIii yroJ. JByrpaHHbIi yroJ.
IIpu3Hak mepueHIUKYISIPHOCTH ABYX IJIOCKOCTEH.
86. Copep:xanue yueOHOIro MaTepuaJia.
Tema 8.6. Pemenne mpakTudeckux 3agad Ha NPUMEHEHHE aKCHOM M TEOpeM cTepeoMeTpHH. [IoAroToBKa K KOHTPOJIBHOMN
Pemnienne npakTuyecKkux 3a1a4y Ha NPpUMeHeHHe | paboTe. 2
AKCHOM M TeopeM CTepeoMeTPHH.
87. Tema 8.7. KonrponbHast padora Ne7 )
KounTtposabHasi pagora Ne7
Pa3zjnen 9. MHOrorpaHHMKH M KpPYyIJble Tejia 34
88. Copep:xanue yueOHOr0 MaTepHaJia.
Tema 9.1. [TonsTHE MHOrOrpaHHUKA.
HonsiTue Mmuororpannuka. llpuzma. I'eomerpuueckoe Teno. 2
MMapasnenenunesn [pm3ma. [Lromans 60KOBOI TOBEPXHOCTH MTPHU3MEL.
Tlapannenenumen.
89. Copep:xanue yueOHOT0o MaTepuaJa.
IlonsiTHe nupamMuabL.
Tema 9.2. pammi
IIpaBunbHas mupamMuaa. 2
Mupamuaa. YceyeHHas nupamujaa. . .
[Tnomaas OOKOBOM W TOTHON MOBEPXHOCTH TTUPAMUJIBL.
YcedyeHnHas nupaMuaa U ee cBoiicTBa.Pelienne 3amad.
90. Tema 9.3 Conep:xkanue yueOHOT0 MaTepuaJa.
. - Inomaas 6OKOBO# | IIOJIHOM OBEPXHOCTH TUPAMHEIBL.
IInomans 60KOBOI M MOJIHON MOBEPXHOCTH . . N 2
[Tnomans 6OKOBOH M MTOJHOM MOBEPXHOCTH YCEYSHHOH MUPAMHU/IBI.
MHPaMU/IbI
Pemenue 3aaau.
91. Tema 9.4 Copep:xanue y4eOHOr0 MaTepHaJa.
- [IpaBwibHBIE MHOTOTPAaHHUKH: MOHSTHE IPAaBWIFHOIO MHOTOTPAaHHUKA, NpaBWIbHAs IMpPHU3Ma U IIPaBUIIbHAS
IIpaBuiibHBIC MHOTOrPAHHUKH: OKTA3P, 2

J0eKAaIP U HKOCAIIP

MUpaMuza, IpaBUIbHAS TPEYToJibHAs MUpaMuAa W NPaBUIBHBIA TeTpasap, KyO. IIpencraBieHne o MpaBHIIBHBIX
MHOTOTPAaHHHUKAX: OKTAYJIP, IOJEKAYAP U HKOCAYIP.
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92. Copep:xanue yuedOHOT0 MaTepHuaJia.
Tema 9.5. IToHsATHE UMAMHAPUYECKON TOBEPXHOCTU U LIMJIMHAPA.
Hunaunap. [lnomaas NoBepXHOCTH HUJIMHIPA BrrBon popmynbl Ui Hax0KASHUS IO i OOKOBOI 1 TIOTHOM MOBEPXHOCTH IMIMHIPA.
Pewenue 3aaau.
93. Copep:xanue yueOHOIro MaTepuaJa.
Tema 9.6. IToHsiTHE KOHUYECKOM TOBEPXHOCTH U KOHYCA.
Konyc. ILnomans 60xoBo¥i 1 MOJTHOI YceueHHBII KOHYC.
TMOBEPXHOCTH KOHYCa [oHsiTHE pa3BepTKH KOHYCA.
BriBoa (hopMyJIbl JUIsl BBIYMCIICHHS] OOKOBOW M IIOJIHOW IMOBEPXHOCTU KOHYCA.
94. Copep:xanue yueOHOro MaTepHnaJa.
[onsTre chepsr u mapa.
Tema 9.7. BrrBon ypaBHeHUS cepsl.
Cdepa u map. Ypanenue cepnl. Bzaumuoe B3anmMHOe pacrmonoxeHne cepsl U MIIOCKOCTH.
pacrnoso:kenne cdepbl H IVIOCKOCTH KacarenpHast mimockocTs K cdepe.
[Tnomans chepsr.
Pemenue 3amauy.
9s. Tema 9.8. Copep:xanue yueOHOTr0 MaTepuaJia.
BobrunciieHue 3J1eMeHTOB MHOTOTPAHHUKOB: OneMeHTHl TPHU3Mbl M THPAMHUIBL. BblUKCICHHME 31€MEHTOB MHOTOTPAaHHUKOB: pEOpa, AMAroHamW, YIJBL
pédpa, IMaroHaJu, yribl AJITOpUTM peICHUS.
96. Conep:xanue yueOHOT0 MaTepuaJa.
Tema 9.9. [onsiTHe 0OBeMa.
IMonsitne 06bema. O6beM NPAMOYTOJIBLHOTO O0BbeM NPSIMOYTOJIBHOTO MapaJuIesIeuIIe 1a.
napaienaenunena. Oobem npsimoii npusMel 1 | OO0BEM NPSIMOI TPU3MBI.
HUJIMHIPA O6BeM HIIHHApA.
Pewenue 3aaau.
97. Copep:xanue yueOHOr0 MaTepHaJa.
Tema 9.10. Brrunciienne 005eMOB Tell ¢ TOMOIIBIO ONIPEICIICHHOTO HHTETpaa.
O0bemM nMpamMubl, KOHYCa M 1Iapa O0beM nupaMupl, KOHyca, mapa.
Pemenue 3amau
98. Copep:xanue yueOHOT0 MaTepuaJia.
Tema 9.11. Ceuennsi mpusmbl u mupamuasl. CHUMMETpHUs B TIPOCTPAHCTBE: CHMMETPHS OTHOCHUTEIHHO TOYKH, TPSIMOH,
CedyeHHsi MHOTOTPAHHUKOB U mapa. [IpaBuiaa | iockocTu. OJEMEHTBI CHMMETPUM B NHpaMHIax, [apajUleleNunenax, MpPaBUIBHBIX MHOTOTPAHHHUKAX.
MOCTPOeHHS KomOuHaimu e BpalieHuss 1 MHOTOIPaHHHKOB. MHOTOTpaHHHUK, OIIMCAaHHBINA OKOJIO cepbl, cdepa, BucaHHas B
MHOI'OrpaHHUK, WJIH TCJIO BpalllCHU.
99. Tema 9.12. Conep:xanue yueOHOT0o MaTepuaJa.
PaccTosinne 0T TOYKH /10 MJIOCKOCTH, [lepnenauKysip ¥ HaKJIOHHBIE: PACCTOSHHE OT TOYKH IO IIOCKOCTH, PAcCTOSHHE OT MPSMOI 10 IUIOCKOCTH,
paccTosinue OT NPSIMOii 10 MJI0CKOCTH. MpoeKnus pUrypsl Ha IIOCKOCTh. Pellienne mpakTHUecKuX 3amad.
BoIiuucienne yrios
100. Copep:xanue y4eOHOr0 MaTepHaJa.

Tema 9.13.
Tesa Bpamenusi. uannapudeckas
MOBEPXHOCTH U ee Pa3BEépPTKa

I/I306pa)K€HI/I€ TECJI BpalllCHUS Ha IJIIOCKOCTH. PaSBépTKa quiarHAapa.

HI/IJ’II/IH,Z[pI/I‘leCKaH MOBCPXHOCTD, O6p33y}OIIII/I€ III/IHHH,Z[pH‘lCCKOﬁ NOBCPXHOCTHU, OCb III/IJ'H/IHI[pI/I‘ICCKOf/’I
TMOBCPXHOCTHU. L[I/IJ'II/IHI[pZ OCHOBaHHUS U OOKOBas MOBCPXHOCTD, 06pa3y}0Lua$1 Hn OCh, IJIOIIAJb OOKOBOH U MOJIHOM
ITOBCPXHOCTH.
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101. Copep:xanue yueOHOT0 MaTepHaJia.
Tema 9.14. Pa3épTka koHyca. KoHudueckass MOBEpXHOCTh, OOpa3ylOmne KOHWYECKOH ITOBEpXHOCTH, OCh W BEpIIMHA 2
Konunyeckasi noBepXHOCTh U ee pa3BEépTKa KOHMYECKOW moBepxHOCTH. KOHyC: OCHOBaHHE M BeplinHa, oOpa3yiomas U OCh, IUIOMAAh OOKOBOW ¥ ITOTHON
IOBEPXHOCTH. Y CeUEHHBIM KOHYC: 00pa3yIOIIKe M BRICOTA, OCHOBAHHUS U OOKOBAsi TOBEPXHOCTb.
102. Tema 9.15 Copep:xanue yueOHOro MaTepuaJa.
T KomOuHaIwu Tes BpalieHuss © MHOTOTPaHHUKOB. MHOTOTpaHHHUK, OMTHUCAHHBIA OKOJIO Cepsl, cdepa, BIUCAHHAS B
Kom0unanus Tes1 BpaleHus u 2
MHOT'OI'paHHUK, WJIW TCJIO BpalICHUA. HOI[O6HI)I€ TCJla B MNPOCTPAHCTBE. CoOTHOLIEHHS MCXKIY IiomaiaaMu
MHororpanankos. Ilonodue Tea . ..
MOBEPXHOCTEH, 00bEMaMH MOTOOHBIX TEJ.
103. Tema 9.16 Conep:xanue yueOHOro MaTepuaJa.
T Pewenne npakTuyeckux 3aga4d Ha o0beMHbIe Tena. [1oAroToBKa K KOHTPOJIBHOI padoTe.
Pelienne npakTuyeckux 3aja4 Ha 00beMHbIe 2
TeJia.
104. Tema 9.17. Konrponbnast padora Ne§ )
KountpoJsbHas pagora Ne§
Pa3gen 10. KoopauHaThl H BEKTOPBI 16
105. Tema 10.1. Coaep:xkanue yueOHOro MaTepuaJa.
BekTop Ha MJI0CKOCTH U B MPOCTPAHCTBE. Bekrtop Ha m1ockocTd u B mpocTpadcTBe. ClIo)KeHHE U BHIYUTAaHHE BEKTOPOB. 2
Cio:xeHne, BbIYMUTAHHE M YMHOKeHHE BEKTOPOB | YMHOKEHHE BEKTOpa Ha YHCIIO.
106. Tema 10.2. Copep:xanue yueOHOT0 MaTepuaJa.
PasjiokeHue BeKTOpa 10 TPEM Paznoxxenue BekTopa o TpéM HEKOMILIaHAPHBIM BekTopaM. [IpaBuio mapasienenumnena. 2
HEeKOMILIaHAPHBIM BekTopaM. IlpaBuio
napaJuiejienumnena
107. Tema 10.3. Conep:xanue yueOHOT0 MaTepuaJa.
Penenne 3aga4, cBSI3aHHBIX ¢ IPUMeHEHUEM Pemrenne 3aa4, CBI3aHHBIX C IPUMEHEHUEM IPABUII ACHCTBHUH ¢ BEKTOpAMHU. 2
MpaBuJI e CTBUIA C BEKTOpPaMHu.
108. Conep:xanue yueOHOT0 MaTepuaJa.
Tema 10.4.
KoopauHaTHbIe MIOCKOCTH.
IIpsamoyroyibHas cuCTeMa KOOPAWHAT B 2
Koopaunats! BekTopa.
npocrpancTee. Koopaunarel BekTopa
[IpaBuiia HaXOK/IEHHUS KOOPAWHAT CYMMBI, PAa3HOCTH M IPOU3BEACHHSI BEKTOPOB.
109. Copep:xanue y4eOHOIr0 MaTepHaJa.
Tema 10.5. Koopnunats! cepeuHbl OTpe3Ka. >
IpocTreiimme 3axa4u B KOOPAMHATAX Brrunciienue IMHBL BEKTOpa 110 €r0 KOOpIUHATAM.
PaccTosiHIe MEXTy ABYMS TOUKAMHU.
110. Copep:xanue yueOHOT0 MaTepuaJia.
Tema 10.6. Yrom Mexy BEKTOpaMH. )
CkansipHoe Npou3Be/ieHHe BEKTOPOB CkansipHOE IPOM3BEICHUE BEKTOPOB.
Pewenue 3anau
111.
Tema 10.7.
Conep:xanue yueOHOT0 MaTepuaJa.
Bourunciienue yrioB Me:kay NpsiMbIMH U .
Brluncienue yriioB Mexay MpSMBIME U IDIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBIH METOJT IPH PELICHUN 2

IocKocTAMHU. KoopAHATHO-BEKTOPHBIN MeTO/
NPH pellieHH U reoMeTPHYeCKUX 3a1a4

TCOMETPHUUICCKUX 3aaal.
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112. Tema 10.8. 5
IToBTOpPEHUE H3YYEHHOTO
KoncyabTanus 2
JK3aMeH 6
Bcero: 224/8
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3. ®OHJ] OHEHOYHBIX CPEJCTB JIJIsI IPOBEJEHUSA TEKYIIENA 1
NPOMEXXYTOYHOM ATTECTAIIMA OBYYAIOIIUXCA MO JUCHUATIIMHE

®onn oueHouHbIX cpeAcTB (nanee — POC) — KOMIUIEKT METOJUYECKUX U KOHTPOIBHBIX
MaTepuasoB, HMCIOIb3YEMbIX IMPU TMPOBEACHUH TEKYIIETO KOHTPOJS OCBOCHHS PE3yJIbTaTOB
o0OydeHus u mpomexxyTouHoii arrectanuu. (IIpunoxenue Ne 1).

4. YCJIOBUSA PEAJIM3ALIMU JUCHUTTJIMHBI

4.1. TpeGoBaHusI K MUHIMAJBLHOMY MaTepPHAIbHO-TEXHUYECKOMY 00ecIedeHHI0

Aynutopust Ne 20. YuyeOHast ayniuTopus A MPOBEACHUS: JEKIMOHHBIX, CEMUHAPCKUX,
MPaKTUUYECKUX 3aHATUN, YpPOKOB, [UIsI TPOBEACHMSI TPYIIOBBIX UM HHAWBHUIYaJbHBIX
KOHCYJIbTAIlMH, Ul IPOBEIEHUS TEKYILEro KOHTPOJIA U IPOMEXKYTOUHOM aTTECTalUH.

VYyeOHast Mmebenp, 10CKa, MyJIbTUMEINA-TIPOEKTOP, SKpPaH HACTEHHBIH.

4.2. YueOHO-MeTOAN4YeCKOe U MHPOPMAIHOHHOE o0ecnedeHne TN CHUTITHHbI

4.2.1. IlepeyeHb OCHOBHOI W JONMOJHHUTEJBHOH Y4eOHOH JHTepaTypbl, HOOXOAMMOM s
OCBOEHMSA THCHUIIHHBI

OcHoBHas1 yueOHas JIMTEepaTypa:
1. Anmumose I A., Konseun FO. M., Trauésa M. B., ®édoposa: Anrebpa u Hayaia

MareMmarnueckoro aHanmsa: 10—11-e kmaccel: 0a30BbId M yriayOna€HHBIM ypoBHU— 12-¢

u3a., crep., — MockBa: WM3parenbctBo Jlawb, 2024. — 463 c. — (cpemne
npodeccuoHanibHOoe  oOpa3zoBanme). — ISBN  978-5-09-112136-0. —  Tekct
anekTpoHHbINH//DBC Jlanb[caiiT].—URL:

https://e.lanbook.com/book/408656?category=44381

2. Amanacau JI. C., Bymyzoe B. @., Kaoomyes C. b., [lo3nsx J. I'., Kucenésa JI. C.:
I'eomerpust : 10—11-ii kmacchl : 6a30BbIi 1 yriTyOIEHHBINM ypOBHU: yueOHUK— 12-€ u31.,
crep., — Mocksa: U3narensctBo Jlans, 2024. — 287 c. — (cpeaHe npodeccruoHaaIbHOe
oOpasoBanue). — ISBN 978-5-09-112137-7. — Texkcr : anexktponnslit//IbC Jlanp[cailT].—

URL: https://e.lanbook.com/book/472934

JlonoJiHuTeIbHASL y4eOHas JInTepaTypa:
1. Mep3snsk A. I'., Homuposckuit . A., [TonsikoB B. M. AnreGpa u Hayana MaTeMaTHYECKOTO

ananmza: 10—11-e kmaccel: 0a30BbIi U yTIyONEHHBIN YPOBHU— 6-€ U3, cTep., — MOCKBa:
WznarensctBo Jlanp, 2022. — 480 c. — (cpeane mpodeccroHanbHOe 00pa3zoBaHUE). —
ISBN 978-5-09-087877-7. — Texkct : onexrponnsit//3bC  Jlans[caiit]—URL:

https://e.lanbook.com/book/360725
2. Mepznsk A. I'., Homuposckuit 1. A., Ilonsxos B. M..: T'eomerpus : 10—11-if xnaccsr :

0a30BbIi U YrTyOnEHHBIA YPOBHU: yueOHUK— 8- u31., crep., — MockBa: M3narenscTBo
Jlanw, 2024. — 272 c¢. — (cpenne npodeccrnonanprHoe obpazopanue). — ISBN 978-5-09-
112260-2 — Teker : aneKkTpoHHbINH//DBC Jlanp[caiiT].—URL::

https://e.lanbook.com/book/437393



https://e.lanbook.com/book/408656?category=44381
https://e.lanbook.com/book/472934
https://e.lanbook.com/book/360725
https://e.lanbook.com/book/437393

4.2.2. Ilepeuenb pecypcoB HMHGOPMAIMOHHO-TEJEKOMMYHMKAIIMOHHON  ceTH
«utepHer» (nanee - cerb «UHTEpHET»), HEOOXOAUMBIX JISI OCBOCHHS AMCUUIJIMHBI

(Mmoxyis)

Ne | HamMeHOBaHuUe 3J1eKTPOHHOH O0MOJIHOTEYHOM CHCTEMbI
1. | baza »JIeKTpOHHBIX NEPUOANYECKUX U3TaHUN

2. | OBC «JIaap»
3
4
5
6

ba3za gaHHBIX «DICKTPOHHO-OMOIMOTEYHAs cucTeMa elibrary
OBC «YHuBepcuTeTCKask OMOIMOTEKA OHJIAWHY
DJIEKTPOHHO-OMOIMOTEUHAs cHCcTeMa Znanium
DeKTpoHHO-6uGIHOTeuHas cuctema « 9BC IOPAUT

Ne Anpec (URL)
1. http://school-collection.edu.ru/ Enunas komnexiuu muppoBBIX 00pa3oBaTEIbHBIX
pecypcoB
2. znanium.com DJIEKTPOHHO-OMOINOTEYHAs CHCTEMa

4.2.3. llepeyenb UHGPOPMANMOHHBIX TEXHOJIOTUI, MCNOJIb3YyEMbIX MPH OCYIIECTBIECHUHU
0o0pa30oBaTeJILHOIO TMpoLecca M0 JAUCHHUIVIMHE (MOXYJK), BKJIKWYAas MNepedYeHb
NPOrpaMMHOI0 obecneyeHusi W HHGPOPMAIMOHHBIX CHPABOYHBIX cHCTeM (NIpH

He00X0IMMOCTH)

Ne | HaumeHoBaHMe KoJu-Bo IIK

7. | Office Standart 2010 RUS OLP NL Acdmec 200/ JIuuen3nonuslit gorosop Ne04297 ot
9.04.2012

8. | Windows 10 Heorpanndenno / Microsoft Imagine.
[Moanucka Ne8001361124 ot 04.10.2017r.

9. | DnekTpoHHO-OMOIMOTEYHAst cUcTeMa Znanium Heorpannuenno/ 3HAHUYM OOO [lorosop
ot 09.07.2024 Ne 2024 56¢

5. UHBIE CBEJAEHUA U (MJIN) MATEPHUAJIBI

5.1. [lepeyenb 00pa3oBaTe/IbHbIX TEXHOJOTH, MCIOJIb3yeMbIX PH OCYIIECTBJIEHHH
00pa3oBaTeILHOIO NMpouecca o JUCHUILINHE

AKTHBHBIC H HHTEPAKTHBHBbIE (DOPMBI IPOBEACHHUS 3AHATHIT
Hcnonvsyromesa akmugnvle U UHMEPaKmueHvle Memoobl 00yueHUs 8 npoyecce u3yueHus OUCYUNIUNbL
oenogvie U poegvle Uepbi.
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I ITacnopT (pOHI0B OLIEHOYHBIX CPEACTB

1. ObsacTe NpMeHeHUs

®onj oueHouHbIX cpeacTs (POC) npeaHasHayeH Ui IPOBEPKU PE3yIbTaTOB OCBOCHUS
JTVCIUTUIMHBL MaTeMaTHKa, BXOJIIEH B COCTaB IPOTPAMMBI TIOJATOTOBKH CIIEIIHAINCTOB
cpenHero 3BeHa mno cneuuansHocTd 40.02.04 IOpucnpynenuus (ykpynHEHHas Trpymnna
cnenuanbHocteir 40.00.00 FOpucnpynenuusi). O0beM uYacoB Ha ayAUTOPHYIO HArpys3Ky IO
nucHuIInHe 232.

2. O0beKTbI OLIECHNBAHUS — Pe3YJbTATHI 0CBOCHM S JUCHMILIIMHbI

@®OC 1no3BOJISET OLIEHUTH CIEAYIOIINE PE3yJIbTaThl OCBOCHHUS AUCITUTIIUHBIL:

OcBoenue comep)kaHusi yaeOHOUM JUCIUIUTUHBI 00ECTIeUNBACT TOCTHIKCHUE CTYJICHTAaMHU
CJICAYIOUINX Pe3yJIbTaTOB:

JHUYHOCTHBIX:

B pesynbrare u3yueHMs MaTeMaTUKM Ha YPOBHE CpeAHero oOmero oOpa3oBaHUS Y
obyyaromierocs OyayT chOpMHUPOBAHBI CICAYIOMINE TUIYHOCTHBIE PE3yJIbTATHI:

1) rpa’k1aHCKOTO BOCITUTAHUS:

cOPMHUPOBAHHOCTh ~ TPAXKIAHCKOW TMO3WIMK  OOydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCUIHCKOro OOIIECTBa, MPEJICTaBIEHHE O MaTEMAaTHYECKMX OCHOBaX
(YHKIIMOHUPOBAHUSL PA3JIMYHBIX CTPYKTYp, SIBICHHH, MPOIEAYyp Tpa)kIaHCKOTO o0OIecTa
(BBIOOpBI, ONMPOCHI U JPYroe), yMEHHE B3aUMOJIEWCTBOBATH C COLUAIBHBIMA HHCTUTYTaMH B
COOTBETCTBUH C UX (YHKIMSIMHU ¥ Ha3HAYCHUEM;

2) [aTpPUOTHYECKOIO BOCHIMTAHU: CHOPMHPOBAHHOCTH POCCHUMCKON  IpakIaHCKOU
WJICHTUYHOCTH, YBRXCHHUS K MPOLUIOMY U HACTOSIIEMY POCCHICKONH MaTeMaTHKH, IIEHHOCTHOE
OTHOIICHHE K JOCTI)KEHUSIM POCCUHCKUX MAaTEMAaTUKOB M POCCUICKON MaTeMaTHUECKOM LIKOJIBI,
UCTIOJIb30BaHUE ATHX JIOCTIKCHUN B IPYTHX HAyKaX, TEXHOJOTHAX, c(hepax SKOHOMHUKH;

3) 1yXOBHO-HPaBCTBEHHOI'O BOCIIMTAHUSI:

OCO3HAHME JYXOBHBIX IIECHHOCTEH POCCUHCKOTO HAapoaa, CHOPMHPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, ITUYECKOI'O IOBEACHUS, CBA3aHHOIO C MPAKTUYECKUM IMPUMEHEHHEM JIOCTHXKEHUN
HayKd ¥ JIeSITeIBHOCTHIO YUEHOTO, OCO3HAHWE JIMYHOTO BKJIAJa B MOCTPOCHHE YCTOWYHBOTO
Oyny1uero;

4) 5CTETUYECKOT0 BOCTIUTAHMUS:

ACTETUYECKOE OTHOILEHHE K MHUPY, BKIIOYas I3CTETUKY MAaTEeMAaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/la4, PEHICHUH, PacCyKIACHUH, BOCIPUUMYUBOCTH K MaTEMATHYECKHM AacCIeKTaM
pa3IMYHBIX BUIOB UCKYCCTBA;

5) pU3HYECKOTO BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTEMATHUECKHUE 3HAHUSI B MHTEpecax 37J0POBOTO U
Oe3omacHOro o0pas3a JKU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
NUTaHue, cOAaHCUPOBAHHBIN PEKUM 3aHITUN U OTAbIXA, pEryisipHas (pu3ndeckas akTHBHOCTb),
(u3nIecKoe COBEPIUICHCTBOBAHNE TIPH 3aHITUSAX CIIOPTHBHO-03/I0POBUTEIBHON JESITEIbHOCTHIO;

6) TPYAOBOTO BOCTIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHWE IICHHOCTU TPYIOJIOOMS, WHTEPEC K PasIUYHBIM chepam
npohecCHOHANBHOM AESITeNbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKON M €€ MPUIOKEHUSIMH, YMEHUE
COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymed mpodeccu H Peain30BBIBATH COOCTBEHHBIC
JKU3HEHHBIC IUIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4YeCKOMYy OOpa3oBaHHUIO U
camMo00pa30BaHUIO Ha MPOTSHKEHUN BCEH )KU3HH, TOTOBHOCTH K aKTHBHOMY YYaCTHIO B PEIICHUU
MPAaKTHUYECKUX 3a7]a4 MaTeMaTHUECKON HaMpaBIeHHOCTH;

7) SKOJOTUYECKOTO BOCIIUTAHMUS:

c(OpPMUPOBAHHOCTh  JKOJIOTHYECKOW KYJIbTYpbl, [OHHUMAaHHE BIUSHUS COLHUAIBHO-
SKOHOMMYECKUX IIPOLIECCOB HA COCTOSHUE MPUPOAHOM M COLMAIBHOM Cpellbl, OCO3HAaHUE
I00ambHOrO  XapakTepa  AKOJOTMYECKUX  MpoOJieM, OpHeHTalus Ha  [pPUMEHEHHe
MaTeMaTHYECKUX 3HAHMUHU I PEIICHHs 3a/1a4 B OOJIACTH OKPYIKAroIIeH Cpelbl, TUIAHUPOBAHHE
MOCTYIIKOB M OLEHKH UX BO3MOXKHBIX MOCJIEICTBUH ISl OKPYKAIOIIEH CpeIbl;

8) IEHHOCTH HAYYHOTO TTO3HAHUS:
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c(hOpMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKh U OOIIECTBEHHOW TMPAKTUKH, IIOHMMAaHHE MaTEMaTUYeCKOW HAyKH Kak cdepsl
YeJIOBEUECKOU JIEATENIbHOCTH, ITANOB €€ Pa3BUTHUSI M 3HAYMMOCTH JUIsl Pa3BUTHS LIUBUIU3ALINH,
OBJIQJICHHE SI3BIKOM MATEMAaTHKUA U MAaTEeMaTHYECKON KyJIbTYypOl KaK CPEJCTBOM MO3HAHUS MHPA,
TOTOBHOCTb OCYLIECTBIISITh IPOEKTHYIO U UCCIIEI0BATENbCKYIO IEATEIbHOCTh HHANBUAYAIBHO U
B TpyIIIIE.

MeTanpeaMeTHbIX:

B pesynprate OCBOEHUS MpOrpaMMmbl 1O MaTE€MaTHKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusi y oOywaromierocss OyayT cGOPMUPOBAHBI METANpPEIMETHBIE PE3yIbTaThl,
XapaKTEePU3YIOIMIMECS  OBJIAICHUEM  YHHBEPCAIBHBIMUA  TO3HABATEIbHBIMU  JEHCTBUSMH,
YHUBEPCAIbHBIMM KOMMYHHKAaTUBHBIMU JEHCTBUSAMH W YHUBEPCAIbHBIMH PETYJISTUBHBIMU
JIEeUCTBUSIMHA

ITo3HaBaTe/IbHbIE YHUBEpPCcAIbHbIE YUeOHbIE TelicTBUS

ba3zoevie nocuueckue oeiicmeus:

BBISBJISITH M XapaKTePU30BaTh CYIICCTBEHHBIE MPU3HAKH MAaTeMaTHYeCKHMX OOBEKTOB,
MOHATUH, OTHOIIEHWH MEXIy TOHATHAMH, (HOPMYJIHUPOBATH OMNPENCTCHUS TOHATHMA,
YCTaHABIMBATh CYIIECTBEHHBI NpHU3HAK KIAacCU(UKALMK, OCHOBaHUA s 0000meHus u
CpaBHEHHS, KPUTEPUHU TTPOBOJIUMOTO aHAJIN3a;

BOCIIPUHUMATh, (OPMYITUPOBAaTH U TNPEeOOpPa3OBLIBATh CYXKACHHUS: YTBEPAUTEIbHBIE H
OTpHUIIATENIbHBIE, €IMHUYHBIEC, YaCTHBIE U OOIINE, YCIOBHBIC,

BBISBJISITH MaTEeMaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TMPOTHUBOpeuus B (hakTax,
JAHHBIX, HAOMIONCHHWSIX W  YTBEPXKACHUSAX, TMpemiaraTb KPUTEPUU JJIS  BBISIBICHUA
3aKOHOMEPHOCTEN U IPOTUBOPEUMI;

JiefaTh BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX WU WHIYKTHUBHBIX
YMO3aKJIIOUeHUH, YMO3aKIIOUCHHUI TI0 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITENILHO JI0KAa3aTEIbCTBA MATEMATHUCCKUX YTBEPKACHUHN (IIPSMBIE U OT
NPOTUBHOTO), BBICTpAUBAaTh AapPryMEHTAIMIO, NPUBOAUTH MPUMEPHI U  KOHTPHPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHUS U BBIBOJIBI;

BBIOMpATh CIIOCOO perieHus yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapHAHTOB PEIICHUS,
BBIOMPATHh HaNOO0JIeE MOIXOIANIUN C YUETOM CaMOCTOATENLHO BBIICICHHBIX KPUTEPUEB).

ba3zoevie uccneooeamenvckue oelicmeust:

UCIIOJTb30BaTh BOMPOCHI KaK HCCIICOBATEILCKANA WHCTPYMEHT IMO3HaHUsS, (hOPMYJIHPOBATH
BOMPOCH], (UKCHUPYIOIIHE MPOTUBOpeUne, MpobiaeMy, yCTaHAaBIMBAaTh HCKOMOE U JaHHOE,
(hopMUpPOBATH TUTIOTE3Y, APTYMEHTHUPOBATH CBOIO TIO3UIMIO0, MHEHHUE,

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHMPOBAHHBIA  SKCHEPUMEHT, HCCIEJOBaHUE IO
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO OOBEKTa, SBICHUS, IMPOIECCA, BBISBICHUIO
3aBUCUMOCTEH MEXITy 00beKTaMH, IBJICHUSMH, ITPOIIECCAMM;

CaMOCTOSITEIIEHO (hOpMYJTHPOBATh OOOOMICHWSI M BBIBOJBI IO pPE3yJIbTaTaM IMPOBEIEHHOTO
HAOIIO/ICHUS, UCCIIEIOBAaHUS, OIICHUBATh JOCTOBEPHOCTh MOJYYCHHBIX PE3yJIbTaTOB, BBIBOJOB U
000011IEeHN;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE MPOIECCA, a TAaKKE BBIABUTATh MPEANOJIONKEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Paboma c ungpopmayuei:

BBISBJIATH JCUIUTH HH()OPMAIMH, JaHHBIX, HEOOXOIUMBIX JIJIi OTBETA HA BOIPOC M JUIS
pelIeHus 3a/1a4u;

BEIOMpaTh MHPOPMAIMIO U3  HCTOYHUKOB  PAJNIMYHBIX  THIOB, aHAIM3HPOBATH,
CHUCTEMAaTH3UpPOBATh W HMHTEPIPETUPOBATh HMHQPOPMAIMIO Pa3JIMYHBIX BHIOB MU  (hopm
MPE/ICTABJICHHUS;

CTPYKTYypUPOBaTh WH(GOPMAIIUIO, MPEACTABIATh €€ B Pa3IMYHBIX (opMax, WIIIOCTPUPOBATD
rpaduvecKu;

OLICHMBATh  HAJAE&KHOCTH HMHPOPMAIMM IO  CaMOCTOSTENbHO  CPOPMYITUPOBAHHBIM
KpUTEpUsIM, CHOPMYIIMPOBAHHBIM CAMOCTOSTEIHHO.
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KoMMyHuKATHBHBIE YHMBepCcaIbHbIe y4eOHbIe AeiicTBUS

BOCIIPHHUMATh W (HOPMYyITUpPOBATh CYXICHUS B COOTBETCTBHHM C YCJIOBHSIMH W UEISMHA
o0IIeHus, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUKY 3PEHMS B YCTHBIX M NHCHBMEHHBIX
TEKCTaX, JaBaTh TNOSCHEHHWS IO XOAy pEIIeHHs 3aadd, KOMMEHTHUPOBATh MOJIYYCHHBIH
pe3yJbTar;

B Xojie OOCYXXIEHHS 3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYXTaeMOW TEeMBI, MPOOIJIEMBI,
pemaemMoit 3a1a4M, BBICKAa3bIBaTh WMJIEH, HAlleJICHHbIE HAa MOMCK PEIIEHHs, COMOCTaBIATh CBOM
CYXJICHUS C CY)KICHUSMHU JPYTUX YYaCTHUKOB JWAIOTa, OOHAPYKHWBATh Pa3InYMe U CXOJCTBO
MO3ULIUH, B KOPPEKTHOH opme HopMyITUpOBaTh Pa3HOITIACHs, CBOU BO3PAKECHUS;

NPEICTaBIATh PE3yJIbTaThl PEIICHUS 3aJadyd, SKCIEPUMEHTa, HCCICIOBAHUS, IPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh ¢opMmar BBICTYIUICHHS C Y4Y€TOM 3ajad [pe3eHTaluu U
0COOEHHOCTEH ayJUTOPHH.

PeryasiTuBHBIe yHMBepcaabHble yueOHbIe AeiicTBUS

Camoopanusayusn:

COCTaBJIATh IUIAH, AJTOPUTM pEIIeHHUs 3aJadyd, BbIOUpPATh CIOCOO peIIeHUs ¢ y4ETOM
UMCIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHAHTHI PEIICHHI ¢ y4ETOM HOBOM MH(OPMALIUH.

Camoxonmponv, IMOUUOHAILHBLIL UHMENTIEKM:

BJIaJIeTh HAaBbIKAMU ITO3HABATEIbHON peduIeKCHU KaK OCO3HAHUs COBEPIIAEMBbIX JIEHCTBUH U
MBICIIUTEIBHBIX ~ TIPOIIECCOB, WX  pE3yJbTaToOB, BIANETh CIIOCO0AMH  CaMONPOBEPKH,
CaMOKOHTPOJISI IPOLIECCa U Pe3yJIbTaTa PEeLIeHNUss MaTeMaTHUeCKOM 3a1auu;

NPEBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH IPH PEIICHUH 3a/Ja4H, BHOCHTH
KOPPEKTHBBI B JEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, AHHBIX, HAMIEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEIHU U YCIOBUSAM, OOBSACHIATh MPUUUHBI TOCTUKECHUS
WIA HEJOCTIKCHHS pe3yJbTaTOB JICATENBHOCTH, HAXOMUTh OMIMOKY, JaBaTh OICHKY
npuoOpPETEHHOMY OTIBITY.

Coemecmnasn deamenbHOCMb:

NOHUMAaTh M HUCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOM W MHAMBHMIYaJbHOM pabOThl mpu
pemieHNH y4YeOHBIX 3aJa4, MPUHUMATh I[eJb COBMECTHOH JeSTENBbHOCTH, IUIAHUPOBATh
OpraHu3alMI0 COBMECTHOM pPabOTHI, pacmpeneisTbh BHIbl paboT, TOTOBapHBAThCs, OOCYXAATh
MPOILIeCC U Pe3yabTaT paboThl, 000011aTh MHEHHS HECKOJIBKUX JIFOICH;

y4acTBOBaTh B TIPYMNNOBBIX (opmax paboThl (00CyXaeHHs, OOMEH MHEHHUH, «MO3TOBbIE
IITYpPMBD» M WHBIC), BBINOJHATH CBOIO 4YacTh pabOTHl M KOOPAWHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4JI€HaMH KOMaH/bl, OLIEHMBaTh KaueCTBO CBOEro BKJaJa B OOWIMI NPOIYKT MO
KPUTEPHSIM, CPOPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUS.

NpeAMeTHBIX:

c(OpPMHPOBAHHOCTH NPEACTABICHUN O MaTeMaTHKe KaK YaCTH MHPOBOHM KYJbTYPHI U MeCTe
MaTeMaTUKd ¥ MH(MOPMATUKUM B COBPEMEHHOHN IMBWJIM3ALMM, CHOCO0aX OMUCAHUS SIBICHUN
pearpHOr0 MUpa Ha MAaTEMaTHIECKOM SI3BIKE;

c(OPMHUPOBAHHOCTb MPEJACTABICHUI O MaTeMaTHUYECKUX TMOHATHAX KaK BaKHEMIIMX
MaTeMaTHYECKUX MOJIEISX, MIO3BOJISIONINX OMKMCHIBATh M M3y4aTh Pa3HBIE MPOIECCHl U SBICHHUSA,
B TOM YHCJIE C TIOMOIIbIO HH(OPMAIIMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJIOT U]

BJIAJICHNE METOJaMH JO0Ka3aTelIbCTB U alTOPUTMOB DEIICHHS, YMEHHE WX TPUMEHATH,
HPOBOJUTH JIOKA3aTeIbHbIE PACCYKICHUS B XO/1€ PELICHUS 3a1a4;

BJIAJICHHE CTAHIAPTHBIMH MPHUEMaMH pEUICHHUS PAlUOHAIBHBIX W HPPALUOHAIBHBIX,
II0Ka3aTeJIbHbIX, CTEICHHBIX, TPUTOHOMETPUUECKUX YPAaBHEHUI U HEPABEHCTB, UX CUCTEM;

c(OPMHUPOBAHHOCTD TMPEJCTABICHU 00 OCHOBHBIX MOHATHSX MAaTEMAaTHYECKOrO aHAJIM3a U
UX CBOMCTBax, BJaJeHHME YMEHHEM XapaKTepU30BaTh IOBeAeHUE (YHKIMHA, HMCIOIb30BaHUE
NOJTYYCHHBIX 3HAHUHN JIJIS1 ONMCAHUS M aHAJIN3a PEeaTbHbBIX 3aBUCUMOCTEI;

BJaJICHUE OCHOBHBIMM MOHSATHSAMU O IUIOCKUX M HPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
¢burypax, uXx OCHOBHBIX CBOMCTBaX;
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c(OpMHPOBAHHOCTb YMEHUS PAaCO3HABATh FT€OMETpUYECKHEe (DUTYPhI HA YepTexax, MOACIIX
U B pealbHOM MHpE;

IPUMEHEHHE HW3YyYEHHBIX CBOHCTB reoMeTpudeckux ¢uryp u ¢Gopmyn A pelieHus
T€OMETPUUYECKHX 3a/1a4 U 33]1a4 C MPAKTUYECKUM COAECPKAHNEM;

c(OpPMHUPOBAHHOCTD TNPEJCTABICHUIN O Mpoleccax W ABICHUAX, UMEIOIUX BEPOSTHOCTHBIN
XapakTep, CTATHCTHYECKUX 3aKOHOMEPHOCTAX B PEAIBHOM MHpPE, OCHOBHBIX THOHSATHSIX
3JIEMEHTAaPHOU TEOPUU BEPOSATHOCTEN;

YMEHUM HaXOIUThb W OLEHUBAaThb BEPOSITHOCTH HACTYIUIEHUS COOBITUN B MHpPOCTEHIINX
IPAKTUYECKUX CHUTYallUsIX M OCHOBHBIE XapaKTEPUCTUKU CIy4yallHBIX BEJIWYWH; BIaJCHUE
HaBBIKaMU MCIIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX IPOTPaMM IIPU PEIICHUH 3a/1a4.

B pe3yabTaTe HM3yueHusi yueOHOro mpeamera «MareMaTHka» Ha yYpPOBHE CpeIHEro
o0mero odpasoBanus o0y4aronmuiics Ha 0a30BOM YPOBHE HAYYHTCH:

Yucna u ebruucienus:

ONEepUPOBATH MOHATUSAMH: DPALMOHAIBHOE M JICHCTBUTEIBHOE YHCIO, OOBIKHOBEHHAs U
JECATUYHAS APOOk, TPOIEHTHI;

BBINOJIHATH apUPMETHYECKHE ONIEPALIUH C PALIMOHATIBHBIMH U AEHCTBUTEIbHBIMHI YHCIAMH;

BBIIIOJIHATH HpI/I6J'II/I)KéHHBI€ BBIYUCIICHUSA, HCIOJIB3Yys IpaBUWjia OKPYIJICHUA, ACIATh
NPUKUJKY U OLEHKY pe3yJIbTaTa BHIYMCICHUM;

OIIEPHPOBATh TIOHATHSAMH: CTETICHb C IIEJBIM TIOKa3aTeleM, CTaHAapTHas (opMma 3amucu
NeMCTBUTENILHOTO YKCIIa, KOPEHb HAaTypaJllbHOW CTEMEHHU, MCIOJIb30BaTh MOAXOJAIIYI0 (hopMy
3armucu H@ﬁCTBI/ITCJ’IBHLIX YUCCIT IJI1 pCHICHUA MPAKTUYCCKHUX 3a1ad U IMPEACTABIICHHUA JaHHBIX,

OIEpUPOBATH MOHATUSAMHU: CUHYC, KOCHHYC U TAHT€HC MPOM3BOJBHOIO YyIJa, UCIOJIb30BAThH
3aIMCh MPOU3BOJIBHOTO yTJIa Yyepe3 00paTHbIE TPUTOHOMETPUIECKHE (PYHKIINY;

OINIEpPUPOBATH MOHATUAMU: HATypaJIbHOE, 11€J0€ YUCIIO0, UCIIOJIb30BaTh NPU3HAKU JIETUMOCTH
IEJTBIX YMCell, pa3JI0KEeHNE YMCIIa Ha TPOCTHIE MHOXKUTEIH JIJISl pEIICHUS 3a/1a4;

OIEpPUPOBATH MOHATHEM: CTETIEHb C PAllMOHATILHBIM IT0Ka3aTelIeM;

ONEepUpPOBaTh NOHATUAMU: JJOrapu(M YucIa, 1ecITUYHbIE U HATypaJIbHbIE Jorapu(Msbl.

ypa6H€H1/l}l u Hepaeencmea.

OTIEPHPOBATH TOHATUSMHU: TOXJIECTBO, YpaBHEHHE, HEPABEHCTBO, IEJOE, PAIMOHAIBHOE,
UppalMOHATIbHOE YPAaBHEHUE, HEPABEHCTBO, TPUTOHOMETPHUECKOE YPAaBHEHHUE;

BBIIIOJIHATH npeoOpazoBaHus TPUTOHOMETPUIECKUX BBIPAKCHUIN a peuarn
TPUTOHOMETPUUYECKHE YPAaBHEHMS;

BBITMIOJHATh NPEe0oOpa3oBaHusl LENbIX, PAlMOHAJIbHBIX U HPPALMOHAIBHBIX BBIPAXKEHUH U
pelIaTe OCHOBHBIE THIIBI LEIBIX, PAlOHATIBHBIX 1 UPPAMOHATBHBIX YPaBHEHUI 1 HEPABEHCTB;

MNPUMCHATHL YPaBHCHHA W HEPABCHCTBA IJId PCHICHUA MATCMATUUYCCKHX 3adad W 3aJad U3
Pa3MMYHBIX 00JIaCTe HAYKH M PeabHOW KU3HH;

MOZACIIMPOBATE PCAJIbHBIC CHUTyallMM Ha A3bIKC anre6pm, COCTaBJIAATb  BBIPAKCHMUA,
ypaBHEHUs, HEPAaBEHCTBAa [0 YCIOBHIO 33Ja4yH, HCCIENOBATh IOCTPOCHHBIE MOJEIH C
UCTIONIb30BAHUEM almapaTa areOpsl;

NPUMEHSATH CBOMCTBA CTETICHH JUIA MPEoOpa30BaHUs BEIPAKEHHH, ONIEPUPOBATH MOHATHAMU:
IMMOKAa3aTCJIbHOC YPABHCHHUEC N HCPABCHCTBO, PCIIATh OCHOBHBIC TUIIBI MMOKA3ATCIIbHBIX ypaBHeHI/If/'I
Yl HEPaBCHCTB;

BBITIOJHATh MPEOOPA30BaHUS BBIPAKCHHM, COICPKAIIMX JIOTapu(Mbl, ONEPUPOBATH
HOHATUSAMH: JIOTapU(PMHUYECKOE YpaBHEHHE M HEPAaBEHCTBO, peIlaTh OCHOBHBIC THIIBI
Jgorapu(pMUUECKUX YpaBHEHUM U HEPABEHCTB;

HAaXOJIUTh PEIICHUS TPOCTEUIINX TPUTOHOMETPUIECKUX HEPABEHCTB;

OIEPUPOBATh INOHATUSAMHU: CHUCTEMA JIMHEMHBIX YPAaBHEHHM U €€ pelIeHUE, HCIIO0Ib30BaTh
CHCTEMY JIMHEHHBIX YPaBHEHUH JUI PEHICHHS MPAaKTHUECKHX 3a/1ay;

HaxOJUTh PEUICHUS MPOCTEUIINX CUCTEM M COBOKYIIHOCTEH PALMOHAIBHBIX YPaBHCHHU H
HEPaBEHCTB;

MOZACIIMPOBATh PCAJIbHBIC CHUTyallMM Ha A3bIKC anre6pm, COCTaBJIAATb  BBIPAXKCHMUA,
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YpaBHEHHMsI, HEPABEHCTBA M CHCTEMBI 110 YCJIOBUIO 33]1a4, UCCIIEI0BATh MOCTPOCHHBIE MOJIEIH C
WCTIOJIH30BAHUEM aIlliapara ajureOpsl.

Qyukyuu u epaguxu:

OTIEPUPOBATH MOHATHIMU: (PYHKIHS, CITOCOOBI 3aanusi (YHKIMH, 00JacTh OMPEIETICHUs U
MHOX€ECTBO 3HaUCHHH QyHKIMHU, TpaduK QyHKIUH, B3aUMHO 00paTHbIe (PYyHKIINY;

OTIePHPOBATH TOHATHSIMH: YETHOCTh M HEUETHOCTh (DYHKITNH, HYTH (QYHKIHH, TIPOMEXYTKA
3HAaKOIIOCTOSIHCTBA,

UCTIONTB30BaTh rpaduku QYyHKIHIA 1T pelIeHUs] YPaBHEHUH;

CTPOUTh W UUTATh Tpaduku JTUHEHHOW (YHKIMU, KBaAPaTUYHON (DYHKIIMH, CTETIEHHON
(bYHKIMH C IIEJTBIM TIOKa3aTelieM;

UCMOJIb30BaTh rpaduku (QYHKUMH JUId HCCIEeOBaHMS IPOLIECCOB M 3aBUCUMOCTEH mpu
pelIeHNH 3a/a4 U3 JPYTUX YYeOHBIX MPEIMETOB M PEaNbHOW XKU3HH, BBIpaXaTh (HopMylamu
3aBUCHUMOCTH MEXIy BETUYMHAMU;

ONEpPHPOBATh TOHATUSAMH: TEpHOAWYEcKass (QYHKIUSA, TMPOMEKYTKH MOHOTOHHOCTH
(yHKIIUU, TOYKU IKCTpeMmyMa (YHKIUH, HauOOJbIllee U HauMEHbIee 3HaueHUs (DYHKIMU Ha
POMEKYTKE, UCIIOJIb30BaTh UX IS UCCIIEAOBAaHMS (DYHKITUH, 3aJaHHOH IrpaduKoM;

OTEepUPOBATh  TMOHSTHUIMH: rpaduKkd  TOKa3aTeNbHOW,  JorapuMHUUECKO U
TPUTOHOMETPHYECKIX (PYHKIUH, N300pakaTh X Ha KOOPIAMHATHOM TUIOCKOCTH U HMCIIOJB30BATh
JUISL pEIICHUs] ypaBHEHUN U HEPABEHCTB;

n300pakaTh Ha KOOPAWHATHOHN TUIOCKOCTH TpadUKH JIMHEHHBIX YPaBHEHUH U MCIOJIH30BAThH
UX JUIS PEIICHUsI CUCTEMbI JIMHEWHBIX YPaBHEHUM;

UCTIOJIB30BaTh TPaQUKH QYHKIUH IS HCCIEIOBAHUS IPOIIECCOB M 3aBUCUMOCTEH U3 APYTHX
Y4eOHBIX AUCIUILIUH.

Hauana mamemamuueckozo ananusa:

ONEepUPOBATh MOHATUSAMH: IIOCIIEAOBATEILHOCTh, apU(pMeTHdYecKas M TeoMeTpuYecKas
IPOTPECCHUH;

ONEepUPOBATH MOHATUSAMH: OECKOHEUHO YObIBaroIllasi reoMeTpHuecKasi Mmporpeccus, cymma
OCCKOHEYHO YOBIBAIOIIEH T€OMETPUIECKOM MPOrPeCcChy;

3aJjaBaTh MOCJIEI0BATEIBHOCTH PA3IMYHBIMU CLIOCO0AMH;

UCTIOJIF30BaTh CBOKMCTBA MOCJEIOBATEIBHOCTEH M TPOTPECCHUN UISI PEIICHHS pPeaTbHbBIX
3a/1a4 MPUKIAJTHOTO XapaKTepa,

OTIEPHPOBATH TOHATHIMHU: HETIPephIBHAS (DYHKIWS, MPOU3BOAHAS (YHKINH, UCIOIH30BATH
reoOMeTPHUECKU U GU3NYECKUN CMBICI MPOU3BOIHOM 7S pelIeHHs 3a/1a4;

HAXOJIUTh TPOW3BOTHBIC JIIEMEHTAPHBIX (DYHKIUI, BBIYHCIATH TPOU3BOIHBIE CYMMBI,
MIPOU3BEICHUS, YaCTHOTO (PYHKIIUA;

UCTIONIB30BaTh IMPOW3BOAHYIO [UIA  WCCIENOBaHMsS (QYHKIMH HAa MOHOTOHHOCTH U
9KCTPEMYMBI, IPUMEHSTh PE3YJIbTAaThl UCCIEI0BAHUS K TOCTPOCHHUIO IpaUKOB;

MCTIOJIB30BaTh IPOU3BOIHYIO JUISI HAXO0XKICHHUS HAWITYUILETO PEIICHUS B IPUKIIATHBIX, B TOM
YHClie COLIMATbHO-I)KOHOMUYECKUX, 3a/1a4ax;

OTIEPHPOBATH TOHATHAMHU: TIEPBOOOpa3Hasi W MHTETpall, MOHUMATh T€OMETPHUECKUH U
(u3nuecKkuil CMBICT HHTETPANIA;

HAXOJUTh TEPBOOOpa3HBIC AIIEMEHTAPHBIX (DYHKIMA, BBIYUCIATH HHTErpan mo Qopmyie
Hrrorona—Jleibonuma;

pemaTh NpUKIaaHBIC 33/a4d, B TOM YHUCIIE COIMAIbHO-YKOHOMHUYECKOTO U (PU3HUECKOTO
Xapakrepa, CpeICTBaMU MaTEMaTHUECKOT0 aHalIK3a.

Mmnoorcecmsa u noeuka:

OTEepUPOBATH MOHATUSAMU: MHOXKECTBO, ONIEPAIIMU HAJ MHOXKECTBAMH;

HCTIOJIB30BaTh TEOPETHUKO-MHOKECTBEHHBIN ammapar JJisi ONMUCAHUS PEaTbHBIX MPOIECCOB U
SIBIICHUH, MIPU PELICHUH 33/1a4 U3 APYTUX YUeOHBIX IPEIMETOB;

OTIEPHPOBATH MOHATHIMHU: OTIPENICIICHNE, TEOPEMa, CIIEACTBUE, TOKA3aTEIbCTBO.

Teomempus

OTIEPHPOBATH MOHATHSIMH: TOUYKA, MPSIMasi, TNIOCKOCTH;
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IIPUMEHATh AKCHOMBI CTEPEOMETPUU U CIEACTBUSA W3 HUX IPU PEIICHUU T'€OMETPUUYECKUX
3az1ay;

OIEpUPOBATh NOHATUAMHU: NAPAJIETIBHOCTD U NEPIEHIUKYIISIPHOCTD MPSIMBIX U IJIOCKOCTEN;

KJIaCCU(UIIMPOBATH B3aUMHOE PACIIOI0KEHUE MPSAMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;

OIIEepUPOBATH MOHATUSAMHU: JIBYTPAHHBIA yTOJI, TPaHU JBYTPAHHOTO yTia, peOpo ABYIpPaHHOTO
yIJIa, JIMHEMHBIA yToJl IBYTPAaHHOTO YIJIa, FPAayCHasl Mepa ABYTPaHHOIO YIJIa;

ONEpUPOBATh MOHATHSIMHM: MHOTOIPDAHHUK, BBINYKJIBIA M HEBBIITYK/IbI MHOIOTPaHHUK,
3JIEMEHTbl MHOTOI'PaHHUKA, IPABUJIbHBIM MHOTOI'PaHHUK;

pacrio3HaBaThb OCHOBHBIE BHJIbI MHOTOIPAaHHMKOB (MHMpaMuia, MpU3Ma, MPSMOYTOJIbHBIN
napajuiesienume, Kyo);

KJIaccu(UIMpPOBaTh MHOTOI'PAaHHUKH, BHIOMpAsi OCHOBAHUS IS KJIaCCU(PHUKAIMU (BBITYKIIbIE
Y HEBBIMYKJIbl€ MHOTOIPAaHHUKH, PAaBUIbHBIE MHOTOTPAHHUKH, IIPSIMblE U HAKJIOHHBIE MTPU3MBIL,
napaieNenune/sl);

ONEepUpPOBATh MOHIATUIMHU: CEKyIIasl INIOCKOCTh, CEYEHNE MHOTOTPAaHHUKOB;

OOBSICHATH PUHIIMIIBI TOCTPOEHUS CEYEHUH, UCTIOB3YsI METO/I CIIE/IOB;

CTPOUTh CEYEHHUS MHOTOIPAHHUKOB METOJOM CJIE/IOB, BBINOJHATH (BBIHOCHBIE) IJIOCKHE
4EepPTEKU U3 PUCYHKOB IPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHHU3Y;

pelaTh 3aJa4d Ha HaXO0XJICHHE T€OMETPUUYECKUX BEJIMYUH MO o0pa3laM WIH alroputMam,
IPUMEHSSI U3BECTHBIE AHAJUTUYECKHE METOIbl NPU PEIICHUU CTAaHAAPTHBIX MaTeMaTHYECKHX
3a/la4 Ha BBIYMCIICHUE PACCTOSHUN MEXy JByMS TOYKAaMHU, OT TOYKU JO MPSIMOU, OT TOUYKU IO
IUIOCKOCTH, MEXy CKPEIMBAIOIIUMUCS IPSIMbBIMU;

pelaTh 3aJaud Ha HaXO0XJIEHWE T€OMETPUUYECKUX BEJIMYUH MO o0pa3laM WIH alroputMam,
IPUMEHSSI U3BECTHBIE AHAJUTUYECKHE METOIbl NPU PELICHUU CTAaHAAPTHBIX MaTeMaTHYECKHX
3a/lad Ha BBIYUCIICHHE YIJIOB MEX]Yy CKPEIIMBAIOIIUMUCS MPSIMBIMU, MEXAYy HIpSIMONH U
IUIOCKOCTBIO, MEKY IIJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB;

BBIUUCIATH O0BEMBI U IUIOLIAJN MOBEPXHOCTEH MHOrOrpaHHHMKOB (IpH3Ma, MHpaMuia) C
OpuMeHeHHeM (OopMyJl, BBIYHUCIATH COOTHOIIEHHMS MEXIy IUIOIAASMU TOBEPXHOCTEH,
00BbEMamMu MOJOOHBIX MHOTOIPaHHUKOB;

ONEpUPOBaTh MOHATUAMM: CHMMETPHS B TIPOCTPAHCTBE, LIEHTP, OCh M IUIOCKOCTb
CUMMETPUH, LIEHTP, OCh U IIIOCKOCTh CUMMETPUHN (UTYPBI;

U3BJIEKaTh, MPEeOOpPa30BBIBATh M HMHTEPIPETHPOBATh MH(POPMALMIO O MPOCTPAHCTBEHHBIX
TreOMEeTPUUECKUX PUTYpax, MPEACTABICHHYIO Ha YepTekaxX U pUCYyHKaX;

OPUMEHATh TeOMeTpuueckue (akThl A pelleHHs CTepeOMEeTpUYECKHX  3ajad,
IPEIOJIaraolliuX HECKOJIBKO IIIaroB PELIEHUs, €CIM YCJIOBUS MPUMEHEHUS 3a/laHbl B SBHOMU
opwme;

NPUMEHATh MPOCTEHIINE NPOrpaMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI IIPY PELIEHUHU CTEPEOMETPUYECKUX 3aay;

IPUBOJUTH TPUMEPHl MaTEMaTHYECKMX 3aKOHOMEpPHOCTEH B TMPUPOJAE U KHU3HH,
pacro3HaBaTh MPOSBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE;

IPUMEHATh I[OJIyY€HHbIE 3HAHMSI Ha MpPAaKTHKE: aHAIW3UPOBATh pEalbHbIE CUTyallud U
IPUMEHATH  M3yYEHHblE TIOHATHA B  IIpoLlEcCE€ IIOMCKA  PEIICHHs  MaTeMaTHYECKU
c(opMyJIMPOBAaHHON MpOOJIEMBI, MOJIEINPOBATH DPEAJIbHBIE CUTYyallUd Ha S3bIKE T'€OMETPUH,
UCCJIE0BATh IOCTPOEHHBIE MOJEIN C HCIOJIB30BAHUEM TI'€OMETPUUYECKUX IOHATUH U TEOPEM,
anmnapara anreopsbl, pelaTh MpaKTUUYECKUE 3a/1a4H, CBSI3aHHbIE C HAXOKIECHUEM I€OMETPHUUECKHUX
BEJIMYNH;

OTIEPHPOBATH TMOHATHAMHU: IMJIUHIPHUYECKAS MMOBEPXHOCTh, 00pa3yIOMINe IHIMHIPHYECKON
IIOBEPXHOCTH, LWJINHAP, KOHUYECKasi MOBEPXHOCTb, 00pa3yloIine KOHWYECKOH MOBEPXHOCTH,
KOHYC, cepruecKas IOBEPXHOCTb;

pacrio3HaBaTh TeJla BpalleHus (LHIMHAP, KOHYC, cdepa U 1map);

OOBSICHATH CIIOCOOBI TIOTYYEHUS TEJl BPAIICHUS;

KJIaccu(UIMpPOBaTh B3aUMHOE PACIONIOXKEHHUE CHEPHI U TIIOCKOCTH;

ONEpUpPOBaTh MOHSTUSIMM: IIAPOBOM CETMEHT, OCHOBAHME CEIMEHTa, BbICOTA CETMEHTAa,
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I1apOBOM CJIOM, OCHOBaHHE 1IAPOBOT0 CJIOS], BBICOTA LIAPOBOTO CJIOSI, IAPOBOM CEKTOD;

BBIUUCIATH OOBEMBI M IUIOMIAAM TOBEPXHOCTEH TeNl BpalleHHs, T€OMETPUUYECKHX Tel C
IpUMEHEHHnEM (OpMYII;

ONEepUpPOBAThH MOHATUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B cepy U ONMHUCAHHBIA OKOJIO CEpHI,
cdepa, BIMCaHHAs B MHOTOI'PAaHHUK WUJIM TEJIO BPAIICHUS;

BBIUUCIISATH COOTHOIICHHS MEXAY IUIOMIAIIMU TOBEPXHOCTEN 1 00bEMaMHU MOTIOOHBIX TET;

n300pakaTb H3ydaeMble (UIYpHl OT PYKH U C TNPUMEHEHHEM IMPOCTBIX YEePTEXKHBIX
WHCTPYMEHTOB;

BBINOJIHATH (BBIHOCHBIE) IJIOCKHE YEPTEXU M3 PUCYHKOB HMPOCTHIX OOBEMHBIX (UTYp: BHUI
CBEpXY, COOKY, CHU3Y, CTPOUTh CEUEHHUS TEJ BPAIICHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATh U IMPeoOpa3oBbIBATh MH(POPMALMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX PUTYpax, MPEACTaBICHHYIO Ha YepTekaxX U pUCYHKaX;

OIEpUPOBATH NOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHATH JCHCTBUS CIOXKEHUSI BEKTOPOB, BBIYUTAHUSI BEKTOPOB M YMHOKEHHSI BEKTOpa Ha
YHCII0, 00BACHATH, KAKUMU CBOMCTBAMM OHU 00JIaJatoT;

IPUMEHATH [IPaBUJIO MapajlieenuIena;

ONEpUpPOBaTh MOHATHUAMU: JEKAPTOBBl KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOPa, PABEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPA, Yrojl MEXIy BEKTOpaMH, CKaJsipHOE
IIPOU3BEIEHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI;

HaXOJUTh CyYMMY BEKTOPOB M IPOM3BEJCHHE BEKTOpa Ha YHCIIO, YTOJI MEXY BEKTOpamH,
CKaJISIpPHOE MPOU3BEIEHHUE, PACKIIAIbIBATh BEKTOP IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM;

3aJ1aBaTh INIOCKOCTh YPABHEHUEM B JIEKapTOBOM CHCTEME KOOPMHAT;

OPUMEHATh TeOMETpHuYecKue (akThl IS pelleHHs CTepeOMEeTPUYECKHX  3ajad,
IPEIOJIaraolliuX HECKOJIbKO IIIaroB PELIEHUs, €CJIM YCJIOBUS MPUMEHEHUS 3a/laHbl B SBHOMU
opme;

pelars MpocTelIe TeOMETPUYECKUe 3aJaud Ha MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
METO/1a;

pemiath 3aJaud  Ha J0Ka3aTelbCTBO MaTEeMaTHYECKHX OTHOLIEHUN U HaXO0XKJEHUE
TeOMETPUUECKUX BEJIMYMH MO 00pas3laM WM alropuTMaM, MPUMEHsS U3BECTHBIE METObI MpH
pELIeHNN CTaHIapTHBIX MaTEMaTUUYECKUX 33/1a4;

IPUMEHATHh MPOCTEHIINE NPOrPaMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI IIPU PELLIEHUU CTEPEOMETPUUECKUX 3a7ay;

IPUBOJUTH IPUMEPHl MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B TPUPOJAE U  KHU3HH,
pacrno3HaBaTh NPOSIBICHNE 3aKOHOB T€OMETPUHU B UCKYCCTBE;

INPUMEHATh MOJYYEHHblE 3HAHUS Ha NPAKTUKE: aHAJU3UPOBATh pEaJbHbIE CUTYallUd WU
OPUMEHATh M3yYEHHbIE TIOHATHUS B  Ipollecce TOMCKAa  pElIeHHs  MaTeMaTHU4YecKu
chopMyIMpPOBaHHOW MPOOIEMbI, MOIETUPOBATh pPealbHblEe CUTyallUd Ha SI3bIKE TI'€OMETPHH,
UCCJIEIOBaTh MOCTPOEHHBIE MOJENIU C HCIOJB30BAaHUEM TI'€OMETPUYECKUX IMOHATUH U TEOpEM,
anmapara anreOpsl, pelaTh IPaKTHYECKUE 3a7aui, CBA3aHHbIE C HAXOXKICHUEM T€OMETPUUECKUX
BEJIMYUH.

Beposimnocms u cmamucmuka

YUTATh U CTPOUTH TAOJHIIBI U TUATPAMMBI;

ONEepUpOBATh MOHATHAMMU: CpeHee apudmMeTHueckoe, MeanaHa, Haubosbpliee, HauMeHbIlee
3HAYEHUE, pa3Max MacCUBa YUCIIOBBIX JAHHBIX;

ONEpUPOBATh MOHATUAMU: CIy4YalHbBIM SKCHEpUMEHT (OMNbIT) M CilydailHOEe COObITHE,
3JIEMEHTAapHOE COOBITHE (DJIEMEHTAPHBIA MCXOJ) CIYy4alHOIO ONbITA, HAXOAUTH BEPOSITHOCTU B
OIBITAaX C PABHOBO3MOKHBIMHU CITy4aifHBIMHU COOBITUSAMU,

HAXOJUTh M CPAaBHHUBATH BEPOSTHOCTH COOBITUH B M3YyUYCHHBIX CIIyYailHBIX SKCIIEPUMEHTAX;
HaXoIuTh U (HOPMYJIMPOBATh COOBITUS: IEepecedyeHue M OObeAMHEHHE JaHHBIX COOBITHI,
coObITHE, NPOTHBOIIOJIOKHOE JaHHOMY COOBITHIO, IOJIb30BAThCA AUarpaMmamu Oiliepa u
(hopMyJI0ii CIIO’KEHHSI BEPOATHOCTEH MpH PEeLICHUH 3ajiay;

ONEpUPOBATh IOHATUSIMU: YCJIOBHAs BEPOSITHOCTb, HE3aBUCHMbIE COOBITHS, HAXOAMThH
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BEPOSITHOCTH C ITOMOILBIO IIPaBUjIa YMHOXEHUS, ¢ IOMOIIBIO IepEBa CIIy4alHOIO OIIBITA;

MPUMEHSTh KOMOMHATOPHOE PAaBUJIO YMHOKEHUS TIPU PEILICHUH 3aay;

OIIEPUPOBATH MOHATUAMU: UCIBITAHUE, HE3aBUCUMBIC HUCIIBITAHUS, CEpUs UCIIBITAHUM, yCIIEX
U HeyJaya, HaXOJUTh BEPOSTHOCTU COOBITHHM B CEpUU HE3aBUCHUMBIX MCIBITAHUN J0 NEPBOTO
ycrexa, HaX0JIUTh BEPOSATHOCTH COOBITUH B cepuH UcIbITaHui bepHyy;

ONEPHUPOBATH MOHATHAMU: CIydailHasl BEIMYMHA, PACIPEIeICHUE BEPOSATHOCTEN, JUarpaMMa
pacrpezncieHus;

CpaBHUBATh BEPOSITHOCTH 3HAYEHUM CIyYalHOM BEJIIMYMHBI IO PACIPEIACICHUI0 WU C
IIOMOLLBIO IHarpamm;

ONEPUPOBATh IOHATHEM MATEMaTUYECKOIO0 OXHWIAHMS, MPUBOAUTH TNPHUMEPBI, Kak
IIPUMEHSAETCA MAaTeMAaTUYECKOE OXUAAHUE CIIy4allHOW BEJIIMYMHBI HAXOAUThb MaTEMaTU4YECKOe
OKHJaHME I10 TaHHOMY PACIIPEACICHUIO;

UMETb MPEJCTABICHNUE O 3aKOHE OOJIBIINX YHCEN;

HMMETH MPECTABICHUE O HOPMAIBHOM PaCIIPEACIICHHUH.

OO0yuyarommuiicss Ha 6a30BOM YPOBHE NMOJYYUT BO3MOKHOCTh HAYYHThCS:

OnepupoBaTh MOHATUSMHU: KOHEYHOE MHOXKECTBO, JJIEMEHT MHOYKECTBA, IIOJMHOKECTBO,
nepeceyeHrue U OOBEAMHEHHE MHOKECTB, YHCIOBbIE MHOXKECTBA Ha KOOPIMHATHOW MpPSIMOH,
OTPE30K, WHTEpBaJ, MOJIYUHTEpPBAJI, MPOMEXKYTOK C BBIKOJIOTOM TOYKOH, Trpaduueckoe
MMpEACTAaBIICHUEC MHOKCCTB Ha KOOp)lHHaTHOfI IIJIOCKOCTH,

OIEpUPOBATh NMOHATUAMM: YTBEPKICHHUE, OTPULIAHUE YTBEP)KIEHUS, UCTUHHBIE U JIOJKHBIE
YTBEPKACHUS, IPUUNHA, CJIEACTBHUE, YACTHBIN ciiyyail 00IIero yTBEpKICHHs, KOHTPIPUMED;

IIPOBEPSATH NPUHAJIEKHOCTD JIEMEHTA MHOXKECTBY;

HaxXOJUuTb TIICPCCCUCHUC U O6T>CI[I/IHGHI/IC MHOXCECTB, B TOM 4YHCJIC HIPCACTABICHHBIX
rpaduuecKy Ha YMCIOBOM MPSMON M Ha KOOPIUHATHOM MJIOCKOCTH;

IIPOBOAMTD JJOKA3aTEJIbHbIE PACCYKICHUS JIJIsl 0OOCHOBAHUSI ICTUHHOCTH YTBEPKICHUM.

B noBceaHEeBHOM )XKM3HU U NTPU U3YUEHHUH JIPYTHX IPEIMETOB:

WCIIOJIB30BaTh YHUCIIOBBIE MHOJKECTBA HAa KOOPAMHATHOW MNpPSAMONM M Ha KOOPAMHATHOU
IUIOCKOCTH ISl OITMCAHUSI peabHbIX MPOLIECCOB U SIBICHU;

IIPOBOAMTH JOKA3aTENbHBIE PACCYKICHHS B CUTyal[UsIX TIOBCEAHEBHOM )KU3HU, IIPU PELICHUH
3a/1a4 U3 Ipyrux MpeiMeToB

CB0OOAHO OIEpUpOBaTh MOHATHAMM: LIEJI0€ YHUCIO, AEIMMOCTb YHUCEN, OOBIKHOBEHHas
Ipo0b, necATUYHast IpoOb, PAaIlHOHATIBHOE YHCII0, TPUOIMKEHHOE 3HAUCHHE YHCIIa, YacTb, O,
OTHOILICHHE, MIPOLIEHT, MOBBIIIEHNE U MOHWKEHUE Ha 3aJJaHHOE YKCIIO IPOLIEHTOB, MacIlTao;

MPUBOIUTH MPUMEPBI UUCEN C 3aJJaHHBIMU CBOMCTBaMH JI€TUMOCTH;

OIEepUPOBAThH MOHATUAMU: JOrapu(pM YKCIIa, TPUTOHOMETPUUECKAs! OKPY>KHOCTh, pauaHHas
U TpalyCHas Mepa yrja, BeJIUMYMHA YIJVIa, 33JaHHOTO TOYKOM Ha TPUTOHOMETPHUYECKOMN
OKpPY)KHOCTH, CHHYC, KOCHHYC, TAHI'€HC M KOTAHI'€HC YIJIOB, HMEIOIIUX MPOU3BOJIbHYIO
BEJIMUYMHY, YUCIIA € U T;

BBINOJIHATh apu(MeTHueckue JeicTBUsA, coueTass YCTHbIE M INHCbMEHHbBIE IPUEMBI,
IPUMEHSSI TP HEOOXOAUMOCTH BBIYMCIIUTENIbHbBIE YCTPONUCTBA;

HaXOJUTh 3HAYECHUsl KOPHS HATypalbHOM CTENEHH, CTENIEHH C PALlMOHATIbHBIM IIOKa3aTeIeM,
aorapudma, uCrosbp3ys Ipu He0OOXOIUMOCTH BbIUNCIUTENbHBIE YCTPOMCTBA,

HOJIb30BAThCS OLIEHKOM U MPUKUAKON IPU MPAKTUUECKUX pacyeTax;

IPOBOAMTH 110 M3BECTHBIM (opMmyjaM M MpaBuigaM IHpeoOpa3oBaHUsl OyKBEHHBIX
BBIPa)KEHUI, BKIIIOYAIOIIUX CTENIEHU, KOPHHU, JIorapu(Mbl U TPUTOHOMETPUUECKUE (PYHKLIUY;

HAXOJIUTh 3HAYEHUS YHCIOBBIX W OYKBEHHBIX BBIPA)KCHUH, OCYIIECTBISS HEOOXOIUMBIC
HOJICTAHOBKH U IIPeoOpa3oBaHus;

n300paxaTbh CXeMaTHUECKU yToJl, BEJIMUYMHA KOTOPOro BHIPAyKEHA B rpajycax WK pajuaHax;

UCIOJIb30BaTh MPH PELICHUM 337ay TAaOJUYHbIE 3HAYEHUS TPUTOHOMETPHUECKUX (YHKIMH
YIJIOB;
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BBITIOJIHATH IICPEBOA BCJIMYUHBI YIJIa U3 paHHaHHOﬁ MCPBI B I'palyCHYIO U O6paTHO.

B noBceHEeBHOI KU3HU U IPU U3YyUEHHUH JAPYTUX YUEOHBIX MPEIMETOB:

BBIMIOJHATh JEMCTBHUSL C YHCIOBBIMM JIAaHHBIMM TpU pEUIeHHHM 3a7ad MPaKTUYECKOTrO
XapakTepa M 3aJa4 U3 pa3IM4YHBIX OOJacTel 3HAHWM, MCIONB3YyS MNpPU HEOOXOJUMOCTH
CIPaBOYHbBIE MaTepUaibl U BBIYUCINUTEIbHBIE YCTPONUCTBA;

OLICHUBAaTh, CPaBHUBATh M HMCIOJb30BATh NPHU PEIICHUH MPAKTHUECKUX 3a7au YHCIIOBBIC
3HAUEHUS peaJbHbIX BEJIUYMH, KOHKpPETHbIE€ YHCIIOBbIE  XapaKTEPUCTUKU  OOBEKTOB
OKpY KaroIlero Mupa

Pemate panuoHanbHble, TOKa3aTeNbHbIE U JIOTapu(MUYECKHe ypaBHEHHsS U HEpaBEHCTBA,
MIPOCTENIINE HPPALTMOHAIIBHBIE U TPUTOHOMETPUYECKHUE YPAaBHEHNS, HEPABEHCTBA U UX CUCTEMBI;

UCIIOJIB30BaTh METOJbI PCLICHHsS YPaBHCHUU: NPUBEICHUE K BUAY «IIPOU3BEICHUE PAaBHO
HYJIIO» WIHA «9aCTHOE PaBHO HYJIIO», 3aMEHA IEPEMEHHBIX;

UCIIOJIB30BaTh METO UHTEPBAJIOB JUIsl PELLEHUSI HEPABEHCTB;

UCIONIb30BaTh Tpaduyeckuii Meron s NpUOIMKEHHOTO pEIIeHUs YpaBHEHUH W
HEPaBEHCTB;

n300paxaTb Ha TPUTOHOMETPUYECKOW OKPYXHOCTH MHOKECTBO PELIEHUH MNpOoCTeHIInX
TPUTOHOMETPUYECKUX YPAaBHEHUN U HEPABEHCTB;

BBIIIOJHATh OTOOpP KOpPHEM ypaBHEHHMH WJIM pELICHUH HEpPaBEeHCTB B COOTBETCTBUU C
JOTIOJIHUTEIbHBIMU YCIOBUSMHU U OTPAHUYECHUSMH.

B noBceqHeBHOI KU3HU U IPU U3YyYEHHUH JAPYTUX YUEOHBIX MPEAMETOB:

COCTaBJIATh U pelIaTh ypPaBHEHUS, CUCTEMbl YPaBHEHUI U HEpaBEHCTBA IIPU PELICHUH 3a]a4
JPYTUX y4eOHbIX IPEAMETOB;

WCIIOJIb30BaTh yPaBHEHUS W HEPABEHCTBA ISl MOCTPOEHUS W HCCIEIOBaHUS MPOCTEHUIINX
MaTEMaTHYECKUX MOJEJIEH PEATIbHBIX CUTYallui WK NPUKJIAJHBIX 3a1a4;

YMETb HMHTEPIPETUPOBATh MOJIYUYEHHBIH MpPH PpELICHUH YpaBHEHHUS, HEPaBEHCTBA WIIU
CHCTEMBI pe3yJbTaT, OLEHUBATh €0 NMPaBA0No00He B KOHTEKCTE 3aJJaHHOM peabHON CUTyaluu
WJIY TIPUKIIAIHOW 3a71a4u

OnepupoBaTh MOHATUSAMH: 3aBHUCHUMOCTb BEJIWYHMH, (QYHKLHUSA, apryMEHT M 3HaueHHE
¢yHKMu, o0nacTh OINpeneieHus] U MHOKECTBO 3HAYeHUM (QYHKIUH, TpaduK 3aBUCUMOCTH,
rpaduk QyHKUUHU, HYJIH (QYHKIMH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, BO3pACTaHUE HA YHCIOBOM
IPOMEXYTKE, yObIBAaHHME HAa YHUCIOBOM INPOMEXKYTKE, HauOOJIbllIee M HaWMEHbLIee 3HauY€HUE
(YHKIIMM Ha YUCIIOBOM HPOMEXKYTKE, Nepuoauueckas (yHKLHMs, IEepUoJ], YeTHas U HeyeTHas
byHKIHIY;

ONEpUpOBaTh MOHATUAMHU: TMpsiMas M oOpaTHas MNPONOPLUUOHAIBHOCTh, JIMHEIHas,
KBaJpaTHYHAas, JorapupMUUecKas 1 mokasaTesabHast (QyHKIUH, TPUTOHOMETpUYEeCKHe (yHKIINH;

onpeneNiTh 3HaueHHe (QYHKLUMU [0 3HAYEHHUIO apryMeHTa NpU pa3iMyHBIX Ccrocobax
3amaHus (QyHKIHH;

CTPOUTH TPaPUKH U3YUEHHBIX (PYHKIHII;

ONMCHIBATh MO IpaduKy M B MPOCTEHIIMX clayyasx Mo ¢opMmysie MOBEIACHHE M CBOMICTBa
(GyHKUMH, HAXOAUTH 1O rpaduKy GYHKIMHM HAauOOJbIINE M HAUMEHbIINE 3HAUCHHUS;

CTpOUTH ACKU3 Tpadpuka (YHKIWH, YIOBICTBOPSIONICH NMPUBEACHHOMY HAa0OpY YyCIOBHHI
(mpoMeXyTKH BO3pacTaHMs/yObIBaHMs, 3HaYeHME (YHKIMM B 3aJaHHOM TOYKe, TOYKHU
9KCTPEMYMOB, ACUMITOTHI, HyJIN (PYHKIUH H T.1.);

pelaTh ypaBHEHUs, IPOCTEUIINE CUCTEMbl YPaBHEHUH, UCIIONb3Ys CBOMCTBA (PyHKIUM 1 X
rpaduKoB.

B noBceaHEeBHOM )KM3HU U ITPU U3YUEHHUH IPYTHX YUEOHBIX PEAMETOB:
onpeneNniaTh Mo rpadukaM M HCHOJIb30BaTh JJIS PEIICHUs NPUKIAJHBIX 3aJad CBOWCTBA
peaIbHBIX IMPOLIECCOB M 3aBUCUMOCTEH (HaMOOJbIIME W HAUMEHbIINE 3HAYEHUS, TPOMEKYTKH
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BO3pacTaHusd W yObIBaHUS (YHKIMH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, ACUMIITOTHI, MEPUOJA U
T.IL.);

MHTEPIPETHPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHON MPAKTUUECKOM CUTYaIuH;

ompenensaTh Mo rpadukaM TpOCTEHIINe XapaKTePUCTUKU TEPHOAMYECKHX ITPOIECCOB B
O610JIOTMH, SKOHOMUKE, MYy3bIKE, PAJJMOCBS3U U JIp. (AMIUIUTY 1, IEPHOA U T.I1.)

OnepupoBaTh TOHATHSAMH: TPOM3BOMHAS (YHKIMM B TOYKE, KacaTelbHas K rpaduky
(GyHKUIMH, TPOU3BOAHASA (PYHKIIMH;

BBIUUCIIATh TPOU3BOIHYIO OJHOWIECHA, MHOTOUYICHA, KBAJIpPaTHOTO KOPHS, MPOWU3BOIHYIO
CYMMBI (DYHKIIHIA;

BBIUUCIIATh TPOU3BOJHBIC DJJEMEHTAapHBIX (YHKIMA W WX KOMOWHALWH, WCIIONB3Ys
CIPaBOYHBIEC MAaTEPHAJIbI;

MCCIIEIOBATh B MPOCTEHIINX CITy4asx (YHKIUU HA MOHOTOHHOCTh, HAXOUTHh HAaUOOJIBIINE U
HaVMEHbIIME 3HAa4eHUs (QYHKUUH, CTPOUTh TpaUKH MHOTOWIEHOB M  IMPOCTEHIINX
panroHaTBHBIX (PYHKIMIA ¢ MCIIOIb30BaHUEM alliapaTa MaTeMaTHIECKOTO aHAIIN3a.

B noBceaHeBHOM )XKU3HU U MTPU U3YUYEHUH IPYTHX YUEOHBIX MPEAMETOB:

pemaTh MNPHUKIAIHbIC 33Ja4d U3 OWONOruM, (U3MKHM, XMMUH, SKOHOMUKHA U JAPYTHX
IIPEMETOB, CBSI3aHHBIE C MCCIIEIOBAHUEM XapAKTEPUCTUK PEAIBHBIX MPOLECCOB, HAXOKICHUEM
HauOOJBIINX U HAMMEHBIINX 3HAYCHUH, CKOPOCTH U YCKOPEHHUS U T.IL.;

MHTEPIPETUPOBATH ITOITYUEHHBIE PE3YJIbTAThI

HMMers 1npencraBlieHHE O JAMCKPETHBIX M HENPEPBIBHBIX CIIyYaHHBIX BEIMYMHAX, H
pacrpeaeseHusX, O HE3aBUCUMOCTH CIIy4YalHbIX BEJINUUH;

UMETH NIPEACTaBICHUE O MATEMATUYECKOM OXXKUJAHUU U JUCIIEPCUU CIIyYalHbIX BEJIMYHH;

MMETh IMPEACTABICHUE O HOPMAJIBHOM pACIPENCICHUHM M IpUMEpax HOPMAJIbHO
pacIpeelICeHHbIX CIIy4YalHbIX BEJIUYHH;

MIOHMMATh CYTh 3aKOHA OOJIBIIMX YHCET U BHIOOPOYHOTO METO/1a U3MEPEHUS BEPOSTHOCTEM;

UMETh Mpe/icTaBlIeHne 00 YCIOBHON BEPOATHOCTH U O MOJHOW BEPOSATHOCTH, IPUMEHSTh UX
B PEIICHUH 33/1a4;

UMETh IIPEACTABICHUE O Ba)XXKHBIX YAaCTHBIX BHMJAX paCHpEiCIICHUH U NPUMEHATh UX B
peleHny 3a1ay;

UMETH NPEACTABICHUE O KOPPENIALMH CIIy4aiiHbIX BEJIUYHMH, O JMHEHHONW PErpeCcCHH.

B noBceiHEBHOM KM3HU U ITPU U3YUYEHUH JPYTHX IPEIMETOB:

BBIUHCIISTH UM OLIEHUBATh BEPOSATHOCTHU COOBITHI B peasIbHOM JKU3HH;

BbIOMPATH MOAXOAIINE METO/IbI ITPEJICTABIECHHS U 00pPaOOTKHU aHHBIX;

YMETh pellaTh HECIOXHbIE 3a7aul Ha MPUMEHEHHE 3aKOHA OOJIBIIMX YHCET B COLMOJIOTHUH,
CTpaxOBaHMHM, 3APaBOOXpPAHEHUH, oOecreuyeHHH O€30MacCHOCTH HaceJIeHHMs B Ype3BbIYaHbBIX
CUTYaLUsAX

Pematp 3aaun pa3HbIX TUIIOB, B TOM YHUCIIE 3a/1a4M ITOBBIIIEHHOW TPYIHOCTH;

BBIOMPATh ONTHUMAJIBHBIN METOJ] PEIICHUS 3a/1a4H, PACCMATPHUBAs Pa3IMYHBIE METOIBI;

CTPOUTH MOJEJIb PEIIECHUS 3aJa4i, IPOBOJUTH JOKA3aTEIbHbIE PACCYKACHHUS;

pemarp 3amauyd, TpeOyromme Tmnepedopa BapUAHTOB, TPOBEPKH YCIOBUH, BBIOOpA
ONTHMAJIbHOTO PE3YJIbTaTa;

aHAJTM3UPOBATh M MHTEPIIPETUPOBATH PE3YJIbTAThl B KOHTEKCTE YCJIOBUS 3a/1a4H, BEIOWPATH
pelleHus, He MPOTUBOPEYALINE KOHTEKCTY;

NEePEeBOIUTH MIPU PEIICHUH 33a7aud MH(GOPMAIHMIO U3 OAHON (HOPMBI B OPYTYIO, UCIIONB3YS
IpU HEOOXOTUMOCTH CXEMbI, TaOJIHIIbI, FpauKH, TUarpaMMsl;

B noBceiHEBHOM KM3HU U ITPU U3YUYEHUH IPYTHX IPEIMETOB:

pemaTh NPaKTUYECKUE 3a1a41 U 33J1a4U U3 JPYrUX IIPEIMETOB

OnepupoBaTh NOHATHUAMHU: TOYKA, IPAMas, INIOCKOCTb B IPOCTPAHCTBE, NapaJUIEIbHOCTD U
NEPIEHANKYIJSIPHOCTD MPSMBIX U IIJIOCKOCTEM;
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OPUMEHATh JUIsl pelIeHUs 3a7ady TeOMETpHUYeCKHe (aKThl, €CIH YCIOBUS NPUMEHEHHUS
3a/laHbl B IBHOU (hopMme;

pelaTh 3aJa4d Ha HaX0XKJICHHE T€OMETPHUUECKUX BEIMYHMH 0 00pas3iaM WK alropuTMam;

Jenath (BBIHOCHBIE) IUIOCKHE YEPTEKUM M3 PHUCYHKOB OOBEMHBIX (PUTYyp, B TOM YHCIE
pHUCOBaTh BHJI CBEPXY, COOKY, CTPOUTH CEYEHUSI MHOTOTPaHHUKOB;

U3BJIEKAaTh, WHTEPIPETUPOBATh U MPeoOpa3oBbIBATh HHYOPMALMIO O TEOMETPUUYECKUX
¢burypax, npeJCTaBIeHHYIO Ha YepTekKax;

NPUMEHATh reoMeTpuyeckrue (akThl sl pelIeHrs 3aJad, B TOM 4YHCIe MpeArnoararmimx
HECKOJIBKO LIaroB peLICHMS;

ONMCHIBATh B3aUMHOE PACIOJIOKEHUE MPSAMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;

(dbopMyIHMpOBaTH CBOMCTBA U PU3HAKU DUTYD;

JTIOKa3bIBaTh FT€OMETPUUECKHE YTBEPKIACHUS;

BJIaJIeTh CTAHAAPTHOM KiaccupUKanMeld NpOCTPaHCTBEHHBIX (GUryp (MUpaMuibl, MPU3MBI,
napaJuiesienunesabl);

HaXOIUTh OOBEMBI M IUIOIIAAM TOBEPXHOCTEH T'€OMETPUYECKHUX TeJl C MPUMEHEHHEM
(opmyu;

BBIUUCIIATH PACCTOSIHUS U YTJIbl B IPOCTPAHCTBE.

B nmoBceHeBHOM XKU3HU U MIPH U3YYEHUH IPYTHX MPEIMETOB:

UCIIOJIb30BaTh CBOMCTBA TEOMETPHUYSCKUX (HUTyp I pemieHHs 3aaad MPaKTHISCKOTO
XapakTepa u 3a/1a4 U3 APYyrux 00JacTeil 3HaHH

OnepupoBaTh TMOHATUSMHU JICKAPTOBBI KOOPIWHATHI B IPOCTPAHCTBE, BEKTOpP, MOJYJIb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yroll MEXIy BEKTOpaMH, CKalsipHOE
MIPOU3BEICHUE BEKTOPOB, KOJUTMHEAPHBIC BEKTOPHI;

HAXOJHUTh PACCTOSIHHE MEXKIY IBYMS TOUKAMH, CyMMY BEKTOpPOB U MPOM3BEJIEHUE BEKTOPa
Ha YHCIIO, YTOJ MEXKIY BEKTOpaMH, CKaJspPHOE MPOU3BEJICHUE, PACKIIAIBIBATh BEKTOP IO JIBYM
HEKOJIJTUHEAPHBIM BEKTOPaM;

3aJ1aBaTh TUIOCKOCTh YPABHCHHUEM B JICKAPTOBOM CHCTEMEe KOOPIMHAT;

peliaTh IpocTeiire 3aa4i BBEIEHUEM BEKTOPHOTO Oasuca

[TpencTaBisaTh BKJI/ BEIAAOIIMXCS MATEMATHKOB B PA3BUTHE MAaTEMATHKH Y MHBIX HAYYHBIX
oOacrei;

MMOHUMATH POJIb MATEMATHUKH B pa3BUTUU Poccun

Hcnonp30BaTh OCHOBHBIE METONBI JIOKa3aTeNbCTBA, MPOBOAMUTH JIOKA3aTEIbCTBO H
BBITIOJTHATH OMPOBEPIKCHNUE;

NPUMEHSITh OCHOBHBIC METOJIbI PEIICHHUS MATEMAaTHUECKUX 33]1a4;

HAa OCHOBE MAaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B TPUPOJIE XapaKTEPH30BATh KPACOTy H
COBEPILEHCTBO OKPYIKAIOIIET0 MHUpa M MIPOU3BEACHUIN HCKYCCTBA,

MPUMEHATh TPOCTEHIIME TPOTPpaMMHBIC CPEICTBA M AJICKTPOHHO-KOMMYHHKAIIHOHHBIC
CHUCTEMBI IIPH PEIICHUU MAaTEeMAaTHYCCKUX 3a/1a4

3 ®opMBbI KOHTPOJISA M OLEHKH Pe3yJIbTATOB OCBOCHMS AU CHHMILIUHBI

KoHTposb 1 o11leHKa pe3yabTaTOB OCBOEHMSI — 3TO BBISIBJICHHUE, U3MEPEHUE U OILICHUBAHUE
pE3yIbTaTOB OCBOEHUS TUCLIUILIMHBI.

B coorBerctBuu ¢ yueOHbIM muaHoM crenuanbHocTH 40.02.01 TIpaBo u opranuzanus
COLIMAJIBHOTO o0ecrieueHus, paboueit OporpaMMoil  JIUCHMIUIMHBI ~ MaTeMaTHhKa
IpelyCMaTPUBAETCS TEKYIIUI U IPOMEKYTOUHBINH KOHTPOJIb PE3YJIbTATOB OCBOCHHUSI.

3.1 ®opMbI TeKyLIEr0 KOHTPOJIS

Texymuii KOHTPOJIb YCIIEBAEMOCTH INPEACTABISAET COOOM MPOBEPKY YCBOEHMSI YUYEOHOTO
MaTepHala, peryjsipHO OCYIIECTBISIEMYIO Ha IPOTSDKEHUH Kypca 00yUYeHHUs.

Texyumuil KOHTPOJb PE3yJIbTaTOB OCBOECHMS AMCLMILIMHBI B COOTBETCTBUU C paboueit
OporpaMMoOil M  KaJeHJapHO-TEMAaTUYECKMM IUIAHOM IPOMCXOIUT TMpPH  HCHOJIb30BaHUU
CIICAYIOUINX 00s3aTebHBIX (HOPM KOHTPOJIS:
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— 6bINONIHEHUe NPaKmMu4eckux pabom,

— NpOGepKa 8bINOIHEHUS. CAMOCMOAMENbHOU paOOmMbl CIMYOEHMO8,

— Npo6epKa 8bINOJIHEHUS KOHMPOIbHBIX padbom.

Bo Bpems mpoBeneHusi y4eOHBIX 3aHATUN JOMOJHUTEIBHO MCIOJB3YIOTCS CIEIyIOIINe

(OpMBI TEKYLIETO KOHTPOJIS — YCMHbILL ONPOC, peuleHue 3a0ad.

BbinoJsiHeHue U 3amMTAa NpakTHYecKkuX pador. [IpakTrueckue pabOTHI MPOBOIATCS C

LEIbI0 YCBOCHHS U 3aKPEIICHUs] PE3YJIbTAaTOB OCBOEHUS JUCLUMIUIUHBIL. B Xoze mpakTuyeckoin
paboThl 00y4YarOIIKecss Yy4aTCsl UCHONb308aMb (OPMYIbl, U NPUMEHAMb PA3IudHble MemoOuKu
pacuema, aHAIU3UPOBAMb NOJVUEHHble pe3yibmamvl U O0elamsb 6bleo0bl, ONUPAACL Ha
meopemuyeckue 3HaHusl.

Crnucok mpakTU4YecKux padboT:
[Ipaktrueckass padora Nel «Apudmernyeckue ornepanud C PaHOHATBLHBIMU YHUCIAMH,
npeoOpa30BaHUs YUCIOBBIX BIPAKEHUI
[Ipaktrueckass pabora Ne2 «JleiictBurensubie umcna. CranmaptHas Qopma 3amucu
JNEHUCTBUTEIBHOTO YUCIIa»
[IpakTuueckas padora Ne3 «HartypasnbHble U 1ieble YUCIIa B 3a[ja4ax U3 PEaJbHOM KUZHI
[IpakTuyeckas padora Ne4 «IIpru3Haku AETMMOCTH LENIBIX YUCEID»
[IpakTuueckas pabora Ne5 «Apudpmernueckre onepaluu ¢ 1eHCTBUTEIbHBIMU YNCTAMID)
[Ipaktuyeckass pabora Ne6 «IIpeoOpa3oBaHue YHUCIOBBIX W OYKBEHHBIX BBIPAXKECHUH,
COJIepKalINX CTEIIEHM
[IpakTuyeckas padora Ne7 «Pemienue npukiIaaHbIX 3a7a4d Ha CI0KHbIE TPOLIEHTHDY
[Ipaktuueckass pabota Ne8 «lIlporpeccus. Apudmernueckas U TeoMeTpUUECKas
nporpeccuu. beckoHeuHo yObIBaro1asi reoMeTpUdecKast IPOrpeccus»
[Ipaktuueckas pabora Ne9 «Cymma OeckOHEYHO YOBIBalOIIEH TIeOMETPUYECKON
nporpeccur. @opMyiia CI0KHBIX POLICHTOBY
[Ipaktrueckas pa6ora NelO «lcnonp30BaHue MPOTPECCUU ISl PEIICHUS PEATIbHBIX 3a71a4
IPUKIJIAJHOTO XapaKTepay
[IpakTuueckas padora Nell «3Haku cuHyca, KOCHHYCa U TAHT€HCa»
[IpakTuyeckas padora Nel2 «TpuroHomeTpruecKkue TOXKIECTBA
[Mpaktrueckas padota Nel3 «Dopmysibl MprUBEICHUS
[IpakTuyeckas padora Nel4 «IIpumenenue GopMys1 TPUTOHOMETPUH NIPH PEILICHUU 3a1au»
[IpakTuueckas pabora NelS «IIpeobpazoBaHue TpPUrOHOMETPUUECKUX BBIPAKEHUI
[IpakTuyeckas padora Nel6 «Cymma u pa3HOCTb cuHYcoB. CyMMa U pa3HOCTb KOCHHYCOB)
[paktryeckas padora Nel7 «I'paduk ¢pynkuuu. McciaenoBanne GyHKINN
IIpaktuyeckass pabora Nel8 «CpoiictBa M rpaduku CTENEHHBIX, MOKAa3aTEIbHBIX U
aorapu(pMUUECKUX QYHKIHID
[Ipaktuyeckass pabora Nel9 «Mcnonb3oBanue rpadukoB GQyHKIMA [Uid  peleHus
YPaBHEHUH U CUCTEM)
[IpaxTuueckas padora Ne20 «IlepectanoBkM U pakTopHai. Ynuciao coueTaHuin»
[Ipaktuueckas padora Ne21 «Tpeyronbuuk [Tackansa. @opmyna OuHoma HeroToHa»
IIpaktuyeckas pabora Ne22 «PemeHne mpakTHMYECKUX 3a7ad C MCIOJIb30BAaHMEM IPaBUII
KOMOMHATOPUKI
[Ipaktuuyeckass pabora Ne23 «IIpumepbl mNpUMEHEHHS MaTEMaTHYECKOrO OXHIaHHS
(cTpaxoBaHue, 1oTepes). MaremaTHuecKoe OKUIaHUE CyMMbI CITy4aiHbIX BETUUMH»
[Ipaktuyeckass pabora Ne24 «Omnepainuu HajJ COOBITUSIMH: IepeceueHHe, OObeAUHEHHE
COOBITUH, IPOTUBOIIOJIOKHBIE COOBITHSI
IIpaktuueckass pabora Ne25 «Crnoxenue BeposTHocTel. He3aBucumble CcoOOBITHS.
YMHOXEHNE BEPOSITHOCTEN»
[Ipaktuueckas padora Ne26 «CnyyaiiHple BenuuuHbl. L{eHTpanbHble TEHACHIIUN CIy4YailHON
BEJIMYUHBD)
[TpakTuueckas pabota No27 «3akoH 60nbinX yucen. BeIOOpOUHBIN METO] HCCIIE0BaHUI
[IpakTuueckas pabora Ne28 «HenpepsiBHbIE cilyyaliHble BETUUYHUHBI (pacpeiesICHuUs )»
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[Ipaktuyeckas padora Ne29 «IloBTOpEeHHE U3YYEHHOT0»

[TpakTiueckast padora Ne30 «IIpumeHeHHE NMPOM3BOJHBIX IIEMEHTAPHBIX (YHKIUN MpU
pELIeHNN 3a1a9»

[Ipaktrueckas padota Ne31 «IIpousBoiHas U SKCTPEMyMBbI (PYHKITAN

[Ipaktuyeckast pabora Ne32 «IIpoBeneHue ¢ TNOMOIIBIO TMPOU3BOAHOM HCCIEIOBaAHUS
GyHKIMN»

[IpakTuyeckas padota Ne33 «OO0ure MeTo bl peleHus ypaBHeHHH. MeToa pa3inokeHus: Ha
MHOKHUTENIU. MeTo1 BBEIEHUSI HOBOW IMEPEMEHHON»

[IpaxTuyeckas pabora Ne34 «Pemienne HepaBeHCTB € OHOM epeMEHHON

[IpakTuueckas pabora Ne35 «PenieHnne HepaBeHCTB METO/I0M UHTEPBAJIOB)»

IIpaktuyeckass pabora Ne36 «PemeHue cucreM ypaBHEHUHl METOAOM MOJCTaHOBKH,
METOJIOM aNTeOpanyecKoro CI0KEHHS 1 METOJIOM BBEJICHUS HOBOM TIEPEMEHHO
[IpakTuyeckast pabota Ne37 «PemieHrne uppanMoHaIbHBIX U MMOKa3aTeNbHBIX YPaBHEHUH U
HEPaBEHCTB»

[Ipaktuyeckas padota Ne38 «B3aumHOE pacmojoXeHHe MPSMBIX B MPOCTPAHCTBE. YTOI
MEXy IBYMS IIPSIMBIMI

[IpakTuyeckas padota Ne39 «IleprnenaukyIsipHOCT NPsAMON U TUIOCKOCTH. Teopema o Tpex
NEePIEHIUKYIApax»

[Ipaktuyeckass pab6ota Ne40 «llepneHIuKynsip M HAKJIOHHBIE. YTOJI MEXAy HpSAMOH H
IJIOCKOCTHIO. JIByrpaHHbIN yrom»

[Ipaktuuyeckass pabora Ne4l «BbluncieHue 5>JIEMEHTOB MHOIOIPAaHHHUKOB: pE&Opa,
JMaroHali, yriibh»

[IpakTuyeckas padora Ne42 «O0beM nupamMuibl, KOHyca U I1apa»

[IpakTuueckas pabora Ne43 «CeueHus MHOTOIpaHHUKOB U 11apa. [IpaBuia nocrpoeHus»
[Ipaktuyeckass pabora Ned4 «Pemienue 3amau, CBSI3aHHBIX C HPUMEHEHHEM MPaBUII
JICUCTBUI C BEKTOPaAMID)

[IpaxkTuyeckas padora Ne45 «IIpocteifine 3a1aun B KOOpAUHATAX)

[Ipaktrueckas padota Ned6 «CkanspHoe MPOU3BEACHUE BEKTOPOBY

[Ipaktuyeckass pabota Ned7 «BbruncieHue yriioB MeXay HOpSIMbIMU U IUIOCKOCTSIMH.
KoopauHaTHO-BEKTOPHBII METO P PELIEHUH T€OMETPUUYECKUX 3a1a4»

[IpakTuueckas padora Ne48 «IloBTOpEeHHE U3YUEHHOT0»

IIpakTyeckas padora Nel
«ApupMeTHUyecKHe ONepPalui ¢ PAHOHATBHBIMH YHCJIAMHU, IPe00pa3oBaHus
YHCJIOBBIX BbIPAsKEHHII»
&m+l 2m-18  4m

3aoanue 1. YPOCTUTE BBIPAKEHUE: G -
e2m-1 2m+lg 10m- 5

3adanue 2. YpocTuTe BhIpakeHUE: x+3 *3 + 27 3 °
x +3 éx-3 x+3g
5 12°
3aoanue 3. Haiinute 3HaYCHHE BBIPAXKEHUS: —
2° A4
28 >a9 265 >Q10
3aoanue 4. Haiinute 3Ha4CHHE BBIPAXKEHUS: m —
14 13" 8

3aoanue 5. Beimonanure NeiiCTBUS:

2, 1 .56 o1
B-%0,2:—-322%2+8—
£37776 "9 15
IIpakTH4eckas padora Ne2
«/leficTBUTeIbHBIE YHcaa. CTaHAapTHas opMa 3anUCH 1eiiCTBUTEILHOT0 YHCJIA»
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2 1 3
3adanue 1. TIpencTaBbTe CTETIEHb ¢ JPOOHBIM TTOKA3aTeneM B BHie KOpHS ¢, m>, d 7

3aoanue 2. IlpuBecTH yKa3aHHOE BBIPQ)KEHUE K BUAY, I/l€ a — PAlMOHAIBHOE YUCIO, b —
1 2

35
3aoanue 3. YIpOCTHUTH: 3«/% Xlda , +/121>36

1] 3
3adanue 4. 3amennte apupMeTUUECKHE KOPHU CTEIEHsAMM C APOOHBIM MoKa3aTeneM V2d ,
372
lO/x , ,b
3aoanue 5. BeimonHuTe A€CTBUE («/g - /24) x/2

IIpakTHyeckas padora Ne3
«HaTtypaabHble H 1eJIble YHCJIAa B 3271a49aX U3 pPeajibHOU KU3HN
3aoanue 1. Pa3znoxute Ha MHOXATEIH ynciio 16 380

HaTypaJIbHOE YUCIIO

3aoanue 2. Onpenenuts, unciao 2003 mpocToe Wi COCTaBHOE.

3aoanue 3. HaiiTn HaTypalbHBIE PEIIEHNS YPABHEHUS X >+6X=-5

3a0anue 4. B odupme «OX, mpokady!» CTOMMOCTh TIOE3AKH Ha Takcu (B pyOIIsx)
paccuntbiBaetcs o gopmyne C=150+11%*(t-5), rme t — UIMTETBLHOCTD MOE3IKU, BRIpAKEHHAS B
munyTax [lonb3ysch 3Toi hopmyroi, paccyuTaiTe CTOUMOCTh 8-MHUHYTHOM MOE3KH.

3aoanue 5. V3 HopMysbl IEHTPOCTPEMHUTENLHOIO YCKOpeHHs a = ©°R Haiimure R (B
MeTpax), eciiu ® =4 ¢ 'ua = 64 m/c?.

IIpakTHyeckas padora Ned
«I[Ipu3HAKH 1eJIMMOCTH LEJbIX YHCe»

3aoanue 1. OnpenenuTh Ha Kakue 4yucia 0e3 ocTaTka AeauTcs 4ucio 1525 mpu momoru
MPU3HAKOB JAEIMMOCTH Ha 2, 3, 5, 7, 10.

3aoanue 2. VI3 psna HaTypaJbHBIX YHCEN BBIIKMCATh Bce uuciaa oT 36 mo 141, xoTopeie
nenadarcs Ha 9.

3aoanue 3. VI3 psina HaTypaJbHBIX YHCE BBIMIMCATh BCe uyuciaa OT 57 g0 252, koTopkie
JiensATes Ha S.

3aoanue 4. VI3 psima HaTypaJIbHBIX YHMCEIT BBHITUCATh BCE HEUETHBIC uncia oT 455 o 567.
3aoanue 5. YcranoButh kakue u3 uucen 1030, 1152, 1210, 586, 70, 75, 150 nensrcs Ha 2, 3,

IIpakTyeckas padora NeS
«ApupMeTHYECKHE ONEPANNH C AeiiCTBUTEILHBIMH YUCIAMU»

24
1£2 — 3./009
3aoanue 1. Beruncinrs: 25 .

3aoanue 2. YTIPOCTUTH BhIpAKEHUE: (E!JE+ 22 \‘ﬁj: (2\'@)'
64 —¢
3aoanue 3. Coxpatuts 1pods & — N , €CIIN i =8,

1
A=

3adanue 4. OcBOOOIUTHCS OT UPPAITMOHATHLHOCTH B 3HAMEHATEIe Apodu ’E_ 2\5
3a0anue 5. Beimonaure neiicTBue (\/g - \/ﬁ) X/E
IIpakTHyeckas padora Ne6
«IIpeodpa3oBaHue YMCJIOBBIX M OYKBEHHBIX BbIPAKEHUI, COEPKANUX CTENEeHI
3aoanue 1. TlpenctaBbTe JaHHOE BHIPAKEHUE B BUJIC CTCIICHHU: y"7 >§/2’8 X b

0,2, 7,-0,7
3adanue 2. Ynpocture Bepaxenne: b7 1b '
2

3adanue 3. Yupocrure Bepaxenue: (a’) 3.
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33
x -1

3

3aoanue 4. Coxparure apodb: ————-
XU +xT +x

3a0anue 5. Haiinure 3HaueHue BhIpaXEeHUA: $—————=" mpu x = 0,0625.

S

3aoanue 6. YIpOCTUTE BBIpAKEHUE I-—Ly + 2\/; .

3aoanue 7. YpocTuTe BBIpaKECHHE

- 1
3

3aoanue 8. Haiinure 3HaueHNe BbIpAXKECHUS 973 ” npup :5.

1

-6 _
3aoanue 9. HaiinnTe 3HaueHUE BBIPAXKECHUS 377 ><3_Tp npu p =-2

IIpakTHyeckas padbora Ne7
«PelieHue MPUKJIAJAHBIX 32/124 HA CJI0KHbIE POLEHTHD)
CymectByeT GopmyJia s HAUUCICHUS CI0KHOTO MPOLIEHTA!
S=A*(1+R)T

A- cymma BKIIaJa;

R- craBka nporienra;

T- KOIMYECTBO NMEPUOIOB;

S- nmony4aemas cymma.

PaccMoTpuM HECKOJIBKO 3a71a4, pelaeMbIX Mo 3Tol GhopMyIie.

3aoanue 1.

Paccuntate cymmy Bkiama uepe3 3 roja MpU CIOKHOW TporeHTHOW crtaBke 10%
roJIOBBIX, eciiu ObL10 BiioskeHo 100000 py6ueii.

3aoanue 2.

C xaxoii MPOLEHTHOI CcTaBKOW HEOOXOAMMO BJIOXKHTH JIEHBIU B OaHK, €ciu uepe3 2 rojaa
BKJIauuK xo4ueT noy4dutsh 120000 py6uieit mpu nepBoHadansHoM B3HOce 100000 pyOmneit?

3aoanue 3.

3a 5 neT npu CIO0XKHOW MPOLIEHTHOW cTaBke 7% TOAOBBIX Ha CYUETY y BKJAJUMKA CTaJO
200000 py6:eii. CKoIbKO AEHET OH BIOXWI B OaHK?

3aoanue 4.

s oOyuenus B kojutemxe HeoOxomumo 120000 py6neit. Pogurenu OxcaHbl MOIOKUIH
B Oank 75000 pyOneit mon 6% ronoBbIX (ClIO)KHas IMPOLIEHTHAs CTaBKa). byner nm y HHX
HeoOxouMast cymma, eciii noka OkcaHa B IepBOM Kiiacce (cuuTaTh o0yuyeHue B 1Kose 9 jer)?

3aoanue 5.

bopuc xouer Biaoxute 50000 pyOneir Ha 5 ner, 4yToObl HOdAyuuTh He MeHble 70000
pyoneii. OguH OaHK mpesyiaraeT BIOXKHTH JNEHbrH mojx 8% TofoBhIX, a apyroit - mox 0,5% B
mecsi. Kakomy 6anky otnath npeanoutenue bopucy?

3aoanue 6.

Kakyio cymMMy HY>HO BJIOXKHUTb B OaHK, 4yTOObI 4epe3 3 roaa Ha cuery Obuto 59550
pyOsel, eciu ciiokHasi IPOLIEHTHAsE cTaBKa OaHka paBHa 0,5% B mecsn?

IIpakTHyeckas padora Ne§
«IIporpeccusi. ApupmMeTH4ecKas ¥ reoMeTpuieckas nporpeccuu. beckoneuno
yObIBaOIasi reoMeTprYecKasi Mporpeccus
3a0anue 1. Apudmernueckas mnporpeccus (a,) 3ajaHa yciuoBusAMHU: a, = 3,8-5,7n
Haiinure ag.
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3a0anue 2. T'eomerpuyeckas Imporpeccust 3ajaHa ycinoBuem b; = =7, b, + | = 3b,.
Haiinure cymmy nepBbIX 5 €€ 4JI€HOB.

3aoanue 3. Jlana reomerpuueckas nporpeccus (b,), 3HaMeHaTellb KOTOPOW paBeH 2, a
b, = 16. Haiigure by.

3aoanue 4. ApudmeTrndeckas mporpeccus 3ajgaHa ycjaoBuem a, = —11,9 + 7,8n. Haiinure
art.

3aoanue 5. BeimucaHbl TIepBbIe HECKOJIBKO WICHOB apu(MeTHIeCKOM mporpeccuu: —26 ;
—20; —14; ... Haiinute nepBbIii MOJOKUTEIBHBIN YIEH 3TON MPOTPECCUH.

3a0anue 6. BpIIMCaHO HECKOJIBKO TMOCIEAOBATEIBHBIX UWICHOB T€OMETPUUYCCKOM
nporpeccui: ... ; -12 ;x;-3; 1,5 ; ... HaliquTe unen nporpeccuu, 0003HauUEHHBIN OYKBOM X.

IIpakTyeckas padora Ne9
«CyMmma GeckoHe4HO YObIBaKoLeil reoMeTpu4eckoii nporpeccun. @opmy.ia cJI0KHBIX
NPOLEHTOB»

3aodanue 1. HaliTu KOHIIEHTpAIMIO COJIM B PacTBOPE, €CJIM Ha 5 JUTPOB BOJBI JOOABUIH
200 r comnu.

3aoanue 2. KnueHt MOXeT caenaTh BkiaJ B 6anke B cymme 50000 pyOneit Ha 3 roga 1o
cxeme npocTbie % u cioxuble %. bankoBckas craBka 10% rogoseix. Kakoi Bki1aJ BeITOJHEE U
Ha CKOJIbKO?

3a0anue 3. Haiitu TpeTuil wieH 6ecCKOHEUHOM reomeTpuueckoi nporpeccu (b,), cymma
KOTOpOM paBHa 8/5, a BTopoil uieH paBeH -1/2.

3aoanue 4. Cymma nepBOro M TPETHEro WICHOB T'€OMETPUUECKON MpOrpeccuu paBHa 35.
Cymma niepBbIxX 5 uiieHOB B 49 pa3 60Jblie cyMMbl X 00paTHBIX BennuuH. HaiiTu 3HamMeHarenb
Y [IEPBBIN YJIEH FEOMETPUYECKOUN POTrPECCUH.

3aoanue 5. S, — cymMMa MEPBBIX N WIEHOB T€OMETPUUECKOMN mporpeccuu. Jloka3are, 4To:
Sn(s3n_s2n):(82n_sn)2o

IIpakTnyeckas padora Nel0
«Mcnonb30BaHue NPOrpPeccuu AJsl pelieHUs peajbHbIX 32124 NPUKJIATHOTO
XapakTepa»

3aoanue 1. bank HauncnseT no BkiaaaaM 4% ronoBsix. CKOJIBKO JIeHET OyJeT Ha CUeTy Y
BKJIaJ[UMKa yepe3 5 set, eciiu oH mosioxkui Ha cueT 100 000 p u He cHUMaI HauucaeHus?

3aoanue 2. buznecmen Koposun nonyuun B 2000 roxy npudsuie B pazmepe 1 400 000
pyonei. Kaxnasiii crneayrommii roa ero npuObUTs yBenuuuBaniach Ha 20% MO CpPaBHEHHIO C
npensiaymuM rogoM. Ckombko pyoneit coctaBuia npudsutb Koposuna 3a 2004 ron?

3aoanue 3. Kommanus «Anbda» Hadala WHBECTHPOBATH CPEICTBA B MEPCIEKTUBHYIO
otrpacib B 2001 rony, umest kanutan B pazmepe 4000 nomnmapos. Kaxnpiii rog, Haunnas ¢ 2002
rojia, oHa moJjrydaja mpuobLIb, KoTopas coctaBisiia 100% oT kamuTana mpeaplaylero roja. A
komnanus «bera» Hawana MHBECTHpPOBaTh CpeACTBa B Apyryio orpacis B 2004 romy, umes
kanutan B pazmepe 4500 mosutapos, u, HauuHas ¢ 2005 roma, €KeroaHO Mojydana MpUObLIb,
cocrapmsitoiryro 200% oT kanuTana npeaplayniero roga. Ha ckonpko Mom1apoB KanmuTainl OqHON
U3 KOMITaHUK ObLT O0JIbIe KamuTaia Apyroi k konmy 2007 roxa, eciu mpuObLTE U3 000pOoTa HE
u3bIManace?

3aoanue 4. Ha moBepXHOCTH O3€pa PACTYT BOJOPOCTH. 3a CYTKHM KaxKJaas BOJOPOCIH
JEJIUTCS TIOTIOJIaM, U BMECTO OJIHOM BOJOPOCIHU MOSBIAIOTCS [Be. EIé uepe3 CyTku Kaxaas u3
HOJIyYMBIIUXCS BOAOPOCIEH JenuTcs nomnosiaM U Tak gainee. Uepes 30 cyTok 03epo MOJIHOCTBIO
MOKPBUIOCH BOJIOPOCIAMHU. Uepe3 Kakoe BpeMsi 03epo ObLJIO 3aM0IHEHO HAMOJIOBUHY ?

3aoanue 5. buznecmen byoOmukoB nomyumsn B 2000 romy mpuOwsuib B pasmepe 5000
pyOuneii. Kaxnaplii cnemyromuii rog ero mpuObuib yBenuuuBaiach Ha 300% 1o cpaBHEHHIO ¢
npeabaymumM rogoM. Ckoiibko pyoseit 3apadotan by6nukos 3a 2003 roa?

IIpakTnyeckas padora Nell
«3HAaKHM CHHYCA, KOCHHYCA H TAHT€HCA»
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3aoanue 1. B tpeyronsauke ABC yron C pasen 90°, AC = 6, AB = 10. Haiigure sinB.
3aoanue 2. B tpeyronsauke ABC yron C pasen 90°, BC = 10, AC = 7. Haiinure tgB.

21
3
3aoanue 4. OnpenennTsh 3HaKU CUHYca U KocuHyca yria 800°.

3adanue 5. OnpenenuTs 3HaKU Sin3 u cos3.

5n
3adanue 6. OnpenenuTh 3HaK TaHT'€HCA yriia s

3adanue 3. OnpenenuTh 3HaKU CUHYCa U KOCHHYCA yIJia

IIpakTnyeckas padora Nel2
«Tpuronomerpuyeckue TOKICTBA»

1
3adanue 1. Beraucnuts tgo, eciu coso = pHa € (37”; 271)

. _ 5 . 3m,
3adanue 2. Beraucnuts tgo, eciu sino, = — T uo€ (r; 7,)
N . N2
3adanue 3. Halimute 3cosa, ecinu sino, = —%— no€ (3?71; 2m)
o . _ 26 i
3aodanue 4. Haiinnte 5sina, eciik cosa, = = uo € (0; >
. . 3
3aoanue 5. Halimure sina, eciim coso, = cHa € (0; g)
. . 2
3aoanue 6. Haiinute cosa, eciau sind =S Ho € (E; 7)

IIpakTnyeckas padora Nel3
«®opmyJabl IPUBEIEHU»
Dopmynvt npueedeHusn

) o]
sm(?g- a +=cosa ,
e2 g
o .
COS(;)“i‘ a =—=sina N
e2 %)

. o]
sm(ia;’i +a +=cosa,
e2

(0]
cosg’i +a o+=- sina |,
e2 o

sin(p -a) =sina ,
cos(p-a)=-cosa ,
sin(p +a)=-sina ,

cos(p +a)=-cosa .

3aoanue 1

Beruncnuts 1) sin 735 °; 2) th_FZ) 0e3 moMoIIy TabIuI] 1 MUKPOKaIbKYJIATOPA

3adanue 2

BBIYHCIIHTH ¢ HOMOMIBIO hopMyT mpuseenus COS3 1 8 +sin210 +¢ g42(?

3aoanue 3
CpaBHUTB 4ncna sin 500 ° U cos 600 °
3aoanue 4

JlokazaTh TOXIeCTBO Clga ctgéé%p +a c?;_ |
e
3aoanue 5
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. 3p G
YHpocTuTh BBIPAKEHUE M HANTH €ro YUCIOBOE 3HAUCHHUE smg - 7p{l‘g2 @-p)) opu
e a2
a :2_p
3

IIpakTnyeckas padora Nel4
«IIpumenenue ¢gopMyJ1 TPUTOHOMETPHH NPH PELIEHUH 32129
Dopmynvt 080IHO20 apzymeHma
sin 2a =2sina cosa ,

coa =cosa- sira,
2
tg2a :t;:az,
1-tga
sin3a =3sina - 4sir'a,
cosla =4cosa- 3cos .

3aoanue 1

Haiitu sin 2a u cos2a , eciu 5p <a < llp

, tga =0,75
3aoanue 2

Haiitu sin 2a , ecan 90° <a <180°, sina :%

3adanue 3
1+ cos2a +sin 2a

cosa +sina

YOpocTUTh BeIpaKkeHHE

3aoanue 4
4 . 2 . 4
Jlokasats TosaecTBO COS @ - 6cos asin'a +sin'a =cosda

3aoanue 5
Pemuts ypaBHEHHE 8 sin 2x cos 2x =4 .

IIpakTuyeckas padora NelS
«IIpeoOpa3oBaHue TPUTOHOMETPHYECKUX BbIPAKEHHID»
Dopmynvl ROJI06UHHO20 APZYyMEHMA
,a _l+cosa

cos” — ,
2 2
. ,a 1-cosa
sin” — = ,
2 2
,a l-cosa
tg?—=
2 1l+cosa
2tg —
sina = 2a R
l+1g> =
& 2
a
1-tg° =
cosa = 62‘,
1+1g° —
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2tg a
tga = 2
1-tg”> —
3aoanue 1

Berauciuts 11 5 6es TTOMOIIIH TAOJIHUI] 1 MUKPOKAJIBKYJISITOpa

3aoanue 2
Beipaszute cymmy S =sin ®a +cos “a uepe3 cos 4a
3aoanue 3

2
BEINIOIHUTE OHMKEHHME CTENEHH sin 2 30, cos 2 27°, 1€ 75
3aoanue 4

a . a

1+ cos—- sin—
2 a
=-ctg—

JlokazaTh TOXIECTBO 1

a .
1- cos—- sin—
2 2
3adanue 5

Pemmts ypasnenue 1- 2sitf 2x =0

IIpakTnyeckas padora Nel6
«CymMma u pa3HocTh CHHYCOB. CyMMa U Pa3HOCTh KOCHHYCOB)
Dopmynst cioxicenus
sin(a +b) =sina cosb +cosasinb,
sin(a - b) =sina cosb - cosasinb ,
cos(a +b)=cosacosb-sinasinb,

cos(a - b) =cosacosb +sinasinb,

+
tg(@a+ b) :M ,
1- tga tgb
+
te(@ - b) :M_
1- tga tgb
3aoanue 1
Boruuciants l‘g(6d) +a), ecin tga =-3.
3aoanue 2

Jloka3zaTh TOKIECTBO sina cos b :%(sin( a +b)+sin(a - b))
3aoanue 3
Beraucauts cos(a + b)), €M cosa :% 31 37p<a <2p,cosb =- % Hp<a <3_p

3aoanue 4
cos@ +b)+cos@ - b)
cosa cosb

YIpOoCTUTH BBIpAXKEHUE

3aoanue 5
Pemnts ypaBHEHHE sin 3x cos 2x =cos 3xsin 2x + 1
Dopmynvt cymMmbl U pA3HOCMU CUHYCO8 (KOCUHYCO8)
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. . .. a+b a-b
sina +sinb =2sin 5 cos s

. . .a-b a+b
sina - sin b :2511’1 2 COS

a+b a-»b
cosa +cosb =2cos cos )

.a+b . a-b
cosa - cos b :'2511’1 2 Sin .

3aoanue 1
Boraucauts cos 165 ° - cos 75°
3aoanue 2
[IpeobpazoBarh B MPOU3BEACHUE CYMMY sin @ + cos b
3aoanue 3
sin 2a +sin 5a - sina

Jloka3aTb TOXKIECTBO =tg?2a
cosa +cos2a +cosSa

3aoanue 4
[IpeobpazoBarh B mpousBeAcHUE sin 18° + sin 20 °
3aoanue 5

VIIpOCTHTH BBIpaKEHUE Sing’i +a % Sin(B -a)
e4 o 4

IIpakTnyeckas padora Nel7
«I'papux pynkuuu. UcciienoBanue GpyHKuum»
3aoanue 1
Hccnenosats QyHKIHIO : y=x>—1
3aoanue 2
Haiitu MHOXecTBO 3HaUCHHN (QYHKIINN
f(x)=3x>—-5x*+2
3aoanue 3
HccnenoBath GyHKIHIO.
Z—i(xg’ —3x% + 4).

3aoanue 4
HccnenoBath GyHKIHIO.
X

y(x)=—

3aoanue 5
[TpoBecTr mosHOE Mccae0BaHne (GYHKIAN:

_x2+8

Y=

IIpakTuyeckas padora Nel8
«CBoiicTBa ¥ rpag UK CTeNeHHBIX, IOKA3aTeJbHbIX H JIOTapU(PMHUYECKHX
GyHxumin
3aoanue 1
1. Ha KakoM puCyHKe npeactaBaeH rpaduk nokasateNbHOM GyHKUMN ?
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y y yl\
1

0| ol x 0 %

B r
3aoanue 2
2. Ha KakoM puCyHKe npeacTaBfieH rpaduk cTeneHHon GyHKumMm ?
y.’ yl\
1
0 ; 0 x
A b B r
3aoanue 3
3. YcTaHOBUTE COOTBETCTBUE MeXAY GYHKUMAMU U UX rpadpukamMm?
1
11 o _
1) y= (?)x: 2)y =x4; 3)y=x 8. 4) y =logsx

)

v ¥ Y

1

0| 5

0 X 0 x
A B
1) 2) 3) 4)
3aoanue 4

Jns dynkuun y= log 1X BbIOEpUTE NMPaBUIIbHBIE YTBEPIKICHUS:

7

1) ®ynkuus Bo3pacTaeT Ha Bcel 00JIaCTH ONpEEICHNUS;
2) @yskuus yObIBaeT Ha Bcei 00JIACTH ONPEAEICHUS;

3) Oonactb 3Hauenus GyHkuuu E(y)=(— oo; + oo)
4) T'paduk ¢pyskmuu npoxoaut yepes Touky (0;1)

3adanue 5

4. Ha KakoM pucyHKe n3obpaxeH rpaduk GyHKumn iy = log, x?
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0

=y
(=1 -
=

b B r

IIpakTnyeckas padora Nel9
«Hcnonb3oBanne rpapukoB GPYHKUMH 1JIA pelIeHUs] YPABHEHUI U CHCTeM»

3aoanue 1

Pemutes ypaBHeHue rpadudeckum criocodom: 2x—10=2
3aoanue 2

PemnTh ypaBHEHHE TpadMIECKUM CIIOCOO0M: X>+2Xx—8=0
3aoanue 3

3
Pemnute ypaBHeHHE TpaduaeckuM criocooom: 2 x12=0

3aoanue 4
Pemuts ypaBHeHHe rpaduyeckuM cnocoooM: 2x3—x—1=0.
3aoanue 5
y=3x-4
Pemmmts ypaBHeHue rpadudeckuM criocoOom:
{y +2x =1
IIpakTnueckas padora Ne2(
«IlepecTanoBkH U (pakTopual. Uuciio coueTraHuin

3aoanue 1

Ha cTtpaHuiie nHTepHET-Mara3uHa OACKIbl pa3MelieHbl Tpu GpyTooiaku. Eciu moMeHsTh
UX pacrojoXeHHe Ha CTpaHHIle, MOJY4YUTCs HoBas mnepecTaHoBKa. CKOJIBKUMHU criocoOaMu
MOJKHO PACIIONOXKUTH (HyTOONIKM Ha cTpaHulie?

3aoanue 2

UToObl BBIMIOJIHUTH €KETHEBHBIM KBECT, MTPOKY HYXKHO MPUHECTH Mary KOp3UHY C
YEeTBIPbMSI KPUCTAJUIAaMHU pa3HOro IBeTa. IlepBoil HEOOXOAMMO HAaWTH KOP3MHY, a KPUCTAILIbI
MOXXHO CJIOKHUTh B He€ B MPOM3BOJIBHOM mopsiake. Kak HallTH 4mcio crocoOOB BBIMOIHUTH
3aganue?

3aoanue 3

Henaneko ot monws3oBarens ectb 9 pectopanoB. M3 HUX Hamo BEIOpATh 4, KOTOPHIE Oy Iy T
0TOOpaxaThcsi Ha TTIABHOM 3kpaHe. CKOJIBKO €CTh CIOCOO0B BEIOpATh peCcTOpaHbI?

3aoanue 4

CKOTBKMMHU CIIOCOOAMH MOHO 3allOJTHUTH CIIOPTUBHBIN MbEIECTal U3 TPEX MECT, eclin
ectb 10 mpeTeHIeHTOR?

3aoanue 5

N3 9 akT€poB BRIOMpAIOT YETHIPEX AT MacCOBKHU. [1opsiiok BIOpAaHHBIX JIFOJICH HE Ba)KCH.

CKOJIIBKO €CTh CITIOCOOOB BHIOpATh aKTEPOB?

IIpakTnyeckas padora Ne2l
«Tpeyroabuuk IMackans. ®opmysa ounoma HeroTtona»
3aoanue 1
PackpbITh CKOOKH B BhIpaskeHuu (x+1)°
3aoanue 2
PackpbITh CKOOKH B BhIpaskeHuH (a’-2b)°
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3aoanue 3
15
Haiitu 13-ii unen pa3noxenus OuHoMa (% + \/E)
3aoanue 4

11
Haiitu 7-# uneH pa3noxxeHus OnHoOMa (2x2 - y3)

3aoanue 5
PackpbITh CKOOKH B BEIpakeHun (X + 2)°

IIpakTuyeckasi padora Ne22
«PelieHue NpakTUYECKHUX 33724 ¢ UCMOJIb30BAHMEM NMPABUI KOMOMHATOPUKI»

3aoanue 1

TypareHTCTBO pacronaraer 3KCKYpCOBOJAMH IO BOCBMHU JPEBHEPYCCKHM TOpOaM.
ATEHTCTBO MPEANIOKUIO KIMEHTY BBIOpaTh MapUIpyT MOCEHIEHUS Tpex (U3 MPeasioKEeHHBIX
BOCBMH) TOPOJIOB B JIFOOOH moceaoBaTeIbHOCTU. CKOIBKO CYIIECTBYET CIIOCOOOB OpPraHU3aIun
TaKoro mMapuipyra?

3aoanue 2

CkonpKo cymiecTByeT crmocoO0B 00O3HAUEHHS BEPIIMH TPEYroJdbHOW MHUPaMUIBI C
nomonipio 6yks A, B, C, E?

3aoanue 3

CKOJIBKO Ppa3IMYHBIX YETHIPEX3HAUHBIX YHCEN CYIIECTBYET CIOCOO0B 0003HAYCHHS
BEPILKH TPEYTOJIbHON MUpaMuIbl ¢ moMolnbio OykB A, B, C, E?

3aoanue 4

CKOJbKO Pa3IMYHBIX YEThIPEX3HAUYHBIX YuCeN (Bce HU(PBHI KOTOPHIX Pa3IHUHbI) MOXKHO
3ammcarh, UCTOIbL3ys udpel 2, 4, 5, 6, 7, 8?

3aoanue 5

AnMmuHHCTpanusi ropoja pemwia nepeumeHoBath 3 ynunel. K BeiOopy Obuin
npeioxkeHsl 7 Ha3BaHU. CKONBKUMHU CIIOCOOaMH MOTYT OBITh IEPEUMEHOBAHBI 3TU 3 YIIHIIBI?

3aoanue 6

Pemnth oTHOCHUTENBHO M ypaBHEHUE:

) C,+C., =1(m+3);2) 14C

m+2 m+2

=5Cp353) C5,,00 =66.

m+l m
3aoanue 7
Brmauciutb

1) Ch:2) Clys3) Clzsa) Cless) Cls6) Con
3a0anue 8

3anmcarh pasioxKeHne OUHOMa (2x - 1)s

IIpakTHyeckas: padora Ne23
«ITpuMepsbI NpUMeHEHHSI MATEMATHYECKOI0 0KUAAaHHUA (CTPaxoBaHue, JoTepest).
MartemaTu4eckoe 0:KHAAHUE CYMMBbI CJIY4ailHBIX BeJIMYHH

3aoanue 1

Bpocatorcst aBe wrpanbHble KocTU. Haligurte wMaTeMaTndeckoe OXUIAHHE JJIs
HPOM3BEICHUS OYKOB HA BBIMABIIUX IPAHSX.

3aoanue 2

Crpenok BeleT cTpenb0y MO LEIH ¢ BEPOATHOCTBIO MOMAJaHUs MPHU KaKIOM BbICTpesne
0,2. 3a kaxmoe momajaHue OH MOJy4aeT 5 OYKOB, a B Cilyyae MpoMaxa OYKOB €My He
HauucysAoT. COCTaBUTh 3aKOH paclpesielieHusl 4YHucia OYKOB, MOJYYEHHBIX CTPEIKOM, 3a 3
BBICTpEIIa, U BBIYUCIUTh MaTEMaTHUECKOE OXKHUJAAHNE ITON CIIy4aiiHON BEJINYUHBI.

3aoanue 3

3a noMm BHeceH crpaxoBoil B3HOc 200 pyOiseii. BeposiTHOCTH eMy croperb B JIaHHOM
MECTHOCTU JJIsi TaKOro THMa J0MOB oleHuBaercs, kak 0,01. B caywae, ecnmu nom cropwur,
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CTpaxoBasi KOMIIaHUs JIOJDKHA BBIIATUTH 32 Hero 10000 py6neit. Kakyro npuOblis B cpeaHeM
OXKUJIaeT TOYYNUTh KoMIanusi? Ha kakyto mpuOBLITh CMOKET paCCUNTHIBATH KOMITAHUS, €CITH IS
MONTy4eHUs CTpaxoBoi cyMMebI B pasmepe 10000 py6ieii ona Oynet 6path B3HOC 100 pyOneit?

3aoanue 4

CornacHo aMepUKAaHCKUM CTAaTUCTHMUYECKUM TaOJUI[aM CMEPTHOCTH, BEPOATHOCTH TOTO,
4yTO 25-J€THUI 4YelIOBEK MPOXKHBET eile roj, paBHa 0,992 (ciemoBarenbHO, BEPOSITHOCTH TOTO,
4TO OH yMmpeT, paBHa 0,008). CtpaxoBast KOMIIaHUS MIpeUIaraeT TaKOMY 4YeJIOBEKY 3acTpaxoBaTh
CBOIO JKU3Hb Ha roja Ha cymmy 1000$; ctpaxoBoit B3HOC paBeH 10$. Haiitm maTemaTuyeckoe
O’KU/IaHuE TPUOBLUTH KOMIIAaHHH.

3aoanue 5

bankoBckas opraHusanus BbAaeT 3aiiMel o 1 MitH py0. cpokom Ha 1 roa. BepostHocTh
HeBo3BpaTa kpeauta — 1%. Kakyro mpoleHTHYI0 CTaBKy JOKEH YCTaHOBUTH OaHK, 4TOOBI B
CpeHEeM UMETh IpUObUIb?

IIpakTuyeckas pabora Ne24
«Onepanuu Ha/X COOBLITUAMMU: NepeceyeHne, 00beTHHEeHUEe COOBITHIA,
NPOTHBOMOJIOKHbIE COOBITUS

3aoanue 1

Buka nomkHa BEIOpaTh TOJIBKO OAMH AeCepT U3 8 BUAOB KOKTEHIS, 5 BUIOB MOPOKEHOTO
u 5 Bug0B orypra. CKOJBKUMHU CIIOCOOaMH OHA MOXET BbIOpATh AecepT?

3aoanue 2

B rpynne 7 yenoBek uMerT «5» 1Mo MareMaTuke, 9 yenoBek — «5» no ¢unocopuu. B
ceccun 2 sKk3ameHa. M3BecTHO, 4TO 4 dYenoBeKka CAaIM CecCUI0 OTIMYHO. CKOJBKO 4YelIOBEK
UMEET XOTsI OBl OJTHY TISTEPKY B CECCHU?

3aoanue 3

Mapuna xynuna 3-X KponwkoB: ceporo (c¢), Oemoro (0) m psidoro (p). Ckombko
CYLIECTBYET Pa3JIUYHBIX CIIOCOOOB MOCAJANUTh 3TUX KPOJIMKOB B 3 KJIETKH, €CJIH B OJJHON KIIETKE
MOYET HaXOJUTHCS TONBKO 1 Kponmk?

3aoanue 4

Opa xouer mnomobpate oxexay I KiIaccHOro Bedepa. CKOJBKO Pa3IUYHBIX
KOMILJIEKTOB OZCKAbI MOKET MOIy4uuThesi y FOpbI, ecnu y Hero ectb Mallku 2-X I[BETOB, HO Y
Ka)XJIOTO IIBETa €CTh 3 Pa3IMYHBIX BUAA (OTHOLBETHAas MalKa, B TMOJOCKY M B KJETOUYKY), a
Takke Oenble U Y€PHBIC MIOPTHI?

3aoanue 5

CKONBKUMH PA3IMYHBIMU CIIOCOOAMH MOKHO COCTABUTh CITUCOK YYCHHKOB U3 6 4eTOBEK?

IIpakTuyeckas padora Ne25
«Caoxenne BepositHocTeii. He3aBpucuMblie cOObITHA. Y MHOKeHHE BEPOSTHOCTEI

3aoanue 1

B ypue naxomutcst 15 Genbix, 5 kpacHbix u 10 u€pHbix mapos. Hayran m3snekaercs 1
map, HaliTH BEpOSATHOCTh TOT'O, YTO OH OyJeT: a) OenbiM, 0) KpaCHBIM, B) YEPHBIM.

3aoanue 2

B marasun noctynuino 30 X0n0AUIBHUKOB, MSTh U3 KOTOPBIX UMEIOT 3aBOJICKON 1e(heKT.
Cry4aitHpiM 00pa3oM BBIOMPAIOT OJUH XOJIOAWIHHUK. KakoBa BEpOSTHOCTH TOTO, YTO OH OyJleT
0e3 nedekra?

3aoanue 3

Hab6upas nomep tenedona, aboHEHT 3a0bLT IBE MOCASAHUE U PBI, HO TOMHHT, YTO OJHA
U3 HUX — HOJIb, & JIpyras — Heu€THas. HaliTu BEpOSATHOCTH TOTO, YTO OH HAOEPET MpaBHIIbHBIN
HOMED.

3aoanue 4

AOGOHEHT 3a0bl1 MUH-KOA K CBOEH CHM-KapTe, OJIHAKO MOMHHUT, YTO OH COAEPKHUT TPH
«TATEPKM», a OHA U3 IU(p — TO U «ceMEpPKa», TO U «BOCbMEpKa». KakoBa BepoSTHOCTH
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YCIICIIHOW aBTOPHU3AIIMH C TIEPBOM TOTBITKH ?

3aoanue 5

HaiiTi BeposiTHOCTH TOTO, YTO TIPU OpPOCAHUH JIBYX UTPATBLHBIX KOCTEH B CyMME BBITIAJICT:
a) MATh OYKOB; 0) HE OoJIee YETHIPEX OUKOB; B) OT 3 10 9 OUYKOB BKIIIOUUTENBHO.

3aoanue 6

B mudt 20-sTaxkHoro jmoma Ha mepBOM dTaxke 3anuiyd 3 yenoeka. M moexamu. Haittu
BEPOATHOCTH TOTO, YTO: @) OHU BBIMIYT HA Pa3HBIX ITaKax 0) JBOE BBHIMAYT HA OJHOM JTaxe; B)
BCE BBIMJIYT HA OJTHOM 3TaXKE.

3aoanue 7

KakoBa BepOsSTHOCTH TOTO, YTO B YETHIPEX CAAHHBIX KapTax OyJIeT OAWH Ty3 WU OIUH
KOpoJib?

3aoanue 8

B smmke HaxomuTcs 15 kadecTBeHHbIX ©W S5 OpakoBaHHBIX JfeTaneid. Haymauy
u3BiekaroTes 2 aetanu. Haiftu BeposiTHOCTH TOro, yTO: a) 00€ AeTanu OyAyT KauyeCTBEHHBIMU;
0) onHa aetanb OyAeT KaueCTBEHHOM, a 0JJHa — OpakoBaHHOI; B) 00e AeTanu OpaKoBaHHBI.

3aoanue 9

Urpoky B mokep cmaércs 5 kapr. HallTu BEpOATHOCTH TOTO, YTO OH MOJYYMT: a) mapy
JIECSATOK M TIapy BajeToB; 0) dent (5 kapT 0OMHON MacTH); B) Kape (4 KapThl OJJHOTO HOMHUHAJA).
Kakyro u3 nepedricieHHbIX KOMOWHAIUI BEPOSTHEE BCETO MOTYYHUThH?

IIpakTuyeckasi pabora Ne26
«Cany4aiinble BeJJMUMHbIL. LleHTpa/ibHbIe TeHAEHUMH CIy4aiiHON BeTHYUHBI»
3aoanue 1
Haiinem maTemaTmyeckoe OXUIaHUE CIyYalHOW BEIMYMHBI X — YHUCIIA CTAaHIAPTHBIX
Jetanei cpenu Tpex, oToOpaHHbIX U3 maptuu B 10 neraneil, cpean KOTOpbIX 2 OpakOBaHHBIX.
CocraBum psa pacnpeaeneHus it X. M3 ycioBus 3aiauu ciaenyer, 4To X MOXKET NPUHUMATh
3HaueHus 1, 2, 3.

3aoanue 2

3ajaH 3aK0H pacupeAeICHUs JUCKPETHON CIIy4alHON BEIMYMHEI X:
X 40 42 41 44
p 0,1 0,3 0,2 0,4

Haiinure: 1) mMaTreMarnueckoe oOXuJaHue; 2) AUCHEpPCHIo; 3) cpelHee KBaJgpaTHuecKoe
OTKJIOHEHHE.

3aoanue 3

Haiitu: a) martemaTudeckoe oOKuaaHue, 0) IUCIEPCHIO, B) CpeaHEe KBaJApaTHUECKOe
OTKJIOHCHHME JUCKPETHOM CIy4alHOM BENMYMHBI X II0 U3BECTHOMY 3aKOHY €€ pacIpeleiICHHUs,
3a/ITaHHOMY TaOJINYHO:

8 4 6 5

0 0 0 0
,2 ,5 2 ,1

3ananue 4
HenpepriBHas cnyuaiinas BennuuHa X 3a/1aHa HHTETPAIbHON (PYHKIIMEH pacipeeieHus:
0Onpux <0,
F() ={x®npno<x<l,
1npnx>1.

Haiitu: 1) auddepenuuansuyio ¢GyHKnu pacnpenenenus f(x); 2) MareMaTuueckoe
oxkxunanue M(x); 3) aucnepcuto D(X).
3aoanue 5
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Pabounii o0cimyxuBaeT Tpu craHka. M3BecTHO, UTO BepOsATHOCTH OecniepeOoitHON paboThl Ha
MPOTSHKEHUH OJTHOTO Yaca Mociie HaJla Ky paBHa i rnepBoro cranka 0,9, 71 BTOporo cTaHka —
0,8 u mst Tperbero cranka — 0,7. HaliTu BEpOSTHOCTB TOTO, 4TO 3a 3TOT Yac JIMIIb OJUH CTAaHOK
OTKaXeT B paboTe U moTpedyeT BMeNIaTeIbcTBa padodero.

3aoanue 6

BeposTHOCTE monaanus B LIeJb IPU OTAENBHOM BbIcTpene paBHa 0,6. HaliTu BeposTHOCTB
TOTO, 4TO YKCci0 nonaaanuit npu 600 BeIcTpenax OyaeT 3akiiodeHo B npenenax or 330 mo 375.

3aoanue 7

Haiitu: a) maremarundeckoe oxwujpaHue, 0) IHUCIEPCHUIO, B) CpelHEee KBaJApaTHYECKOe
OTKJIOHEHHE JUCKPETHOM CIIy4YalHOW BEJIMYMHBI X MO M3BECTHOMY 3aKOHY €€ pacIpeelCHHUs,
3aJaHHOMY TaOJIMYHO:

X 8 4 6 5

P 0,2 0,5 0,2 0,1

IIpakTnyeckas padora Ne27
«3aKoH 00Jb1IKX YK ces. BbIOOpOoYHBI MeTO1 HCCIeT0BAHUIN

3adanue 1

O1eHUTh BEPOATHOCTh TOTO, YTO B TEUEHHWE OJIMKaHIIero IHsS MOTPeOHOCTH B BOJE B
HacejeHHOM myHKTe npeBbicut 150 000 11, ecmu cpenHecyTOYHast MOTPEOHOCTh B HEM COCTaBIIsET
50 000 .

3adanue 2

CpenHee 4YMCIO COJIHEUHBIX JHEW B TOAy Mg AaHHOW MecTHOCTH paBHO 90 OueHuthb
BEPOSITHOCTH TOT'O, YTO B TEUEHHUE T'0JIa B 3TOW MECTHOCTH OyneT He Oosiee 240 COTHEUHBIX THEH.

3aoanue 3

[Ipumep 3 [InuHa M3roTaBIMBAEMbIX JIETAJICH SABJISETCA CIyYallHOW BEJIMYMHOM, cpeaHee
3HaueHue koropoil 50 mm. CpeaHekBaJpaTUYHOE OTKJIOHEHHE 3TOM BeauuuHbl paBHO 0,2 MM.
OueHuTh BEPOSITHOCTh TOTO, YTO OTKJIOHEHHWE JUIMHBI M3TOTOBJIEHHOW JETalu OT €€ CPEIHEro
3HAUYEHUS TI0 a0COTIOTHON BeIMunHe He npeB3oiaet 0,4 mwm.

3aoanue 4
CpennecyTouHOE MOTPEOJICHNE IIEKTPOIHEPTUU B HAaceIeHHOM myHKTe paBHO 20 000 kB1/4,
a cpemHekBaapatnyHoe OTKIoHeHHEe — 200 kBt/4. Kakoro morpeOiieHust AJIEKTPOIHEPTHH B

O9TOM HACCJICHHOM ITYHKTC MOXXHO OXWIAATh B 6nnmaﬁmne CYTKHU C BEPOATHOCTHIO, HC MeEHbBIIEH
0,967

3aoanue 5

Cpennuii Bec kimyOHst kaptodens paBeH 150 r. OueHUTh BEpOSATHOCTH TOTO, YTO HayJady
B3ATHIN KITyOeHb KapTogens Becut He 6onee 500 r?

IIpakTnyeckas padora Ne28
«HenpepbIBHBIE CIyYyaiiHbIe BeJIMUYMHBI (PacnpeaeeHus )»

3aoanue 1

[TpousBoauTcs cepus U3 5 HE3aBUCUMBIX OJJMHAKOBBIX HKCIIEPUMEHTOB. BeposTHOCTH yaaun
B OJIHOM JKcrepuMeHTe paBHa p = 0.6 KakoBa BepoATHOCTb, 4YTO KOJIMYECTBO yaay OyaeT

(a) poBHO 27

(b) posHO 3?

(c) oT 1 10 3 BKIFOYUTEIBHO?

3aoanue 2

[TpousBoauTcs cepus U3 5 HE3aBUCUMBIX OJJMHAKOBBIX HKCIIEPUMEHTOB. BeposTHOCTh yaaun
B OJIHOM DKcliepuMenTe paBHa p = 0.6 KakoBa BEpOATHOCTB, 4TO KOJTMYECTBO yaad OyIeT

(a) poBHO 27

(b) poBnoO 3?
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(c) oT 1 10 3 BKJIIOUUTENIBHO?

3aoanue 3

W3BecTHO, YTO HeMpepbIBHAs cioyyaiiHas BenuuMHa X pacrpeielieHa paBHOMEPHO Ha
otpeske oT 2 1o 10.

(a) Onpenenute, yeMy paBHO 3HaU€HHE (PYHKIIMU TJIOTHOCTH Ha JAHHOM OTpPE3KeE.

(b) PaccumnTaiiTe MeauaHy pacrpeaesieHus.

IIpakTnyeckas padora Ne29
«IloBTOpPEHME U3YYEHHOT 0>
3aoanue 1

Wt

VupocTute BoIpaxKenue: (a”°)
3aoanue 2
Anekceit xouet Bnoxkuth 50000 py6Oneit Ha 6 ner, 4roObl monyunuts He Menblie 70000
pyoneii. OguH OaHK mpesyiaraeT BIOXKHTh JIEHbrH mox 9% ronoBwix, a apyrou - mox 0,7% B
mecsi. Kakomy 6anky oTaate npenmnoureHue bopucy?
3aoanue 3
Paznoxute Ha MHOXUTENU YuCiio 68 740
3aoanue 4
Jlana reomerpuyeckas mnporpeccus (b,), 3HaMeHaTelb KOTOpol paBeH 3, a by = 9.
Hatinute bg.
3aoanue 5
bank nauncnsier mo BkIagam 7% romoBbix. CKOJIBKO JIeHEeT OyAeT Ha CUeTy y BKJIaJIUuKa
yepes 8 eT, ecau oH nosioxkui Ha cuet 100 000 p u He cHUMaI HaYKCIIeHUS ?
3aoanue 6

. . 2
Haiinure cosa, ecim sina =S Ho €(t; 2m)

3aoanue 7
Pewuts ypaBHeHHE rpaguaeckuM crocobom: x>+4x—5=0
3aoanue 8

CKOJBKO CylIecTBYyeT crnocoOOB 00O3HAUYEHHUs BEPLIMH Mapajuiesienuiesia ¢ MOMOUIbIO
oyks A, B, C, E, Al, B1, C1, E1?

IIpakTnyeckas padora Ne3(
«IIpuMeHeHHE MPOU3BOIHBIX 3JIEMEHTAPHBIX PYHKINIA NPU PelIeHUH 32129
3aoanue
BrrurcnuTh Npon3BOAHYIO QYHKIWU:
1. x7 +5x8 +24x% - 7

2. 7x4—3/;2

3. -4
\/x_7 4
4. (5x2—3x)
5. (7x +4)3-(8 - 6%)°
6. 12x* —5x7 + 8 - 3x
7. 1223 =
8. 12x° +-
\/;5
9. (4x°-12)

10, (12-70%(x*-2x)"
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IIpakTuyeckas padora Ne31
«IIpou3BogHast M IKCTPEeMYMBbI (PYHKIHID)
3aoanue 1
Haiigure 3KcTpeMyMbI pyHKIHHU y = X> — 6>,
3aoanue 2
Haiiaure mpoMexyTK MOHOTOHHOCTH YHKIIMH y = -X2 + 2X — 3
3aoanue 3
CocTtaBbTe ypaBHEHHE KacaTelIbHOU K rpaduky GyHKIMHA y = X3 — X2 B TOUYKE ¢ aOCIHCCOM
X0 = -1.
3aoanue 4
Haiinute Haubosbliiee 1 HauMeHbllee 3HaYeHUe QYHKIMU Y = X + Ha oTpeske [1; 3].
3aoanue 5
Haiinute sxctpemymsl GpyHKImm y = 2x3 — 3x2.
3aoanue 6
Haiinute mpomMexxyTKM MOHOTOHHOCTH (PYHKIUH Yy = X2 — 2X + 3
3aoanue 7
CocraBbTe ypaBHEHHE KacaTelbHOU K rpaduky QyHkiuu y = x3 + X2 B Touke ¢ abcuuccon
x0=1.
3aoanue 8
Haiigure Haubosbliee 1 HaMMEHbIIee 3HaueHne (QYHKIUHU Y = - X - Ha oTpe3ke [1; 4].

IIpakTuyeckas padora Ne32
«IIpoBeaeHue ¢ MOMOIUBLIO NPOU3BOAHOM MCCJIEIOBAHUA (PYHKIMID)

3aoanue 1

C nmomomibio NpoU3BOJHON HAWAWTE MPOMEKYTKHM BO3pACTaHUS U yObIBaHMSA (PYHKLUU:
f(x) = 2x3 — 3x2 — 36x + 40.

3aoanue 2

Uccnenyiite QyHKIUIO M mocTpoiiTe €€ rpaduk: f(x) = -0,5x> + 2x + 6.

3aoanue 3

Haiigure HamGosbilee W HauMeHblnee 3HadeHus Qynkmun f(x) =x*— 8x>+ 5 Ha
IpoOMeXyTKe [-3;2].

3aoanue 4

C nmnoMombl0 TNPOU3BOJHOM HaMIuTe TNPOMEXKYTKH BO3pacTaHUs M yObIBaHUS
Gynxmun: f(x) =x* — 8x2 + 3.

3aoanue 5

Uccnenyiite QyHKIMIO M OCTpoiiTe eé rpaduk: f(x) =-x2 - 2x + 8.

3aoanue 6

Haiinure nambonbluee ¥ HauMeHblnee 3HadeHus (ynkumu f(x) = 2x3 + 3x*>— 36x Ha
orpeske [-2;1].

3aoanue 7

C nmnoMombl0 TNPOU3BOJHOM HaMIuTe NPOMEXKYTKH BO3pacTaHUs M yObIBaHUS
Gynkmun: f(x) = 2x3 — 15x2 + 36x.

3aoanue 8

Uccnenyiite QyHKIMIO M OCTPoiTe €€ rpaduk: f(x) = -x* + 3x + 4.

3aoanue 9

Haiinure HamGosbiiee M HauMmeHblnee 3HadeHus Qynkmuu f(x) =x*— 2x>+ 3 Ha
npoMmexyTke [-4;3].

IIpakTuyeckas padora Ne33
«O0mue MeToAbI pellieHUs1 ypaBHeHUii. MeToa pa3iioxkeHusi Ha MHOkUTe . MeTo
BBe/IeHHUsI HOBOI NepeMeHHOoI»
3aoanue 1
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Pemrntsb ypaBHerne Vx> —5x +1 =Vx —4

3aoanue 2

Pemnts ypasrenne x* —5x° + 8x? —5x +1 =0
3adanue 3

Penuts ypaBuenne 9% —4 3% +3 =0

3aoanue 4

Pemuts ypaBHenue sin2x =0

IIpakTuyeckas padora Ne34
«PelreHne HEPABEHCTB € OJHOM IepeMeHHO»
3adanue 1

Vx+1
Pemuth HEPaBCHCTBO 5 >0

3aoanue 2

1.1 .

Pemuts HepaBeHCcTBO 3x +
x-8 "~ x-8

3aoanue 3
\x

x2—8x+7 x2-8x+7

Pewntb HepaBeHCTBO

3aoanue 4
2
Pemuth cructeMy HepaBEeHCTB {5x x“ 20,
6—-2x <-2.
3aoanue 5
2 —_—
PeluTh cUCTEMY HEPABEHCTB {6x 5x+1 <0,
5x-2>0.
IIpakTuyeckasi pa6ora Ne35
«PelieHHe HEPABEHCTB METOI0M HHTEPBAJIOB)»
3aoanue 1
T

\/

\

o N
Pemmts HepasencTso (& — 7) (2 + 5)

3adanue 2 .

(2-2" 0
Pemnte HEpaBeHCTBO (z-1(z-3) "
3aoanue 3 .

.l - 2_} “

G Y

PelnTh HepaBeHCTBO (&' — 1) (2 —3)
3adanue 4

(x +2) (;r.'2 —4x + T)

Pemuts HepaBeHCTBO T—5

IIpakTuyeckasi pabora Ne36
«Peuienue cucTeM ypaBHeHHH MeTOI0M MOJCTAHOBKH, METOI0M AJTre0panvdeckoro
CJIOKEeHMSI U METOI0M BBe/IeHNsI HOBOW MepeMeHH o

< ).

3aoanue 1
x+2y =-1,
Pewmuts cucreMy ypaBHEHUIN »
44" =16.
3aoanue 2
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3yt -2x =5,

Pemmmth cucremy ypaBHeHUM {
4—-6+3Y+2=0.

3aoanue 3
Pemmmts cucremy ypaBHeHI/H?I{ZX *9Y =162,
3%4Y =48.

3aoanue 4
31 <3,

Pemmts cucremy ypaBHeHI/Iﬁ{ 320 o Passd
X —4Z __ X“+X+
(0/2) - (0/2) .
IIpakTnyeckas padora Ne37
«Pemenne MppanMoOHAJbHBIX U MOKA3AaTEJIbHBIX YPABHEHUI U HEPABEHCTB)
3aoanue 1

Pemnth HepaBeHCTBO V2 — X —x2 >—1

3adanue 2

Pemnte HepaBeHCTBO \/ 15 - 2x - x
3aoanue 3

2 4 x -3>2x—-7.

2
Pemrnth ypaBHenne 4 X T = 11—6

3aoanue 4
Pemntsb ypasHenne 573 — 3+ 551 — 10+ 5% = 4

IIpakTuyeckas padora Ne38

«B3auMHOe pacnoJio;KeHne NPSIMbIX B IPOCTPAHCTBE. YTO0J MEKIY ABYMSI
NPSAMBIMID)
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3amaua 1

[IpsiMast a HE JICKUT B
IUIOCKOCTH
napajiesorpaMma
ABCD.Onpenenute
B3aUMHOE PACIIOJI0KCHHE

npsimbix a 1 BC,ecnu a 11

AB

B

3amaua 2

1.IIpsimast a He TEKUT B
mockoct ABC.Onpenenure
B3aMMHOE PACIIONOKEHHE

npsambix a u AC,ecnu a 11 AB

3amauya 3

1.ITpsimast a He IeXKUT B
miockocty Tpanenun ABCD.
Omnpenenure B3auMHOE
pacnonoxenue npsamsix a u BC,

eciu a I1 AB.
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3amaua 4

1.lan Terpasap ABCD.
Ornpenenure B3auMHOE
PaCTIONIOKEHUE TIPSMBIX

AD un BC.

3amaua 5

1.Onpenenure B3auMHOE

pacnosoxeHue npsmMelx MA u

DC

3amaua 6

1.Onpenenure B3auMHOE

pacnosnoxenue npsamMeix AN u

CM, ecmtu NMN(ABC)

Puc. 1

IIpakTnyeckas padora Ne39
«IlepneHANKYISAPHOCTD MPAMOIi 1 MI0cKocTH. Teopema 0 Tpex mepneHANKYIAPAX»

Bapmuanr 1

Al. ITonw3ysich n300pakeHHEeM Ha pUCyHKE 1, Ha30BUTE:

a) Touky nepeceuenus npsasmoit AD c¢ mockocteio DD, C;

0) nuHuto nepeceuenus miockocteit ADD, u DCD.

B xaxoit u3 miockocreit ADD;, A;BB, D

BB,C,, BCD He nexut Touka A?

A2. [lepeuepTTe pUCYHOK 2 B T€TpaJb U MOCTPOMTE:

a) Touky nepeceuenus npsmoir MH ¢ mnockocteio ABC;

0) nmuaMIO epecedenus mwiockocteit MHB u ABC.

Bl. Touka O — 1HEHTp OKpPY>KHOCTH, OMHCAHHON OKOJO

TPEYroJbHUKA

ABC. IlpunHaminexut

JIn
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IUIOCKOCTH, B KOTOPOi1 Jiexkat Touku A, B u O?

Bapuanr 2
B, 43
A ; Al. ITonp3ysick N300pakeHUEM Ha pUCYHKE 1, HA30BUTE:
A, : 5,
; a) Touky nepeceuenus npssmoit MC ¢ minockocteto B BCy;
M Bi 0) nunuto nepeceuenus miockocteit MC,C u BCB;.
| S SFER c
B kakux wu3 miockocteii ADD,
- D
A D ABB,;, ABD, MD,C,, nexur npamas o N
Puc. 1 \
MD]Q // I‘\.I
r \‘
/ H
f'/ I\"
A2. IlepedepTuTe pUCYHOK 2 B TETPAIb U IOCTPOUTE: & \-\
\
a) Touky nepeceuenus npsmoit PK ¢ mmockocteio ABC; / -
7 A——— el
6) nunuto nepeceyenus miockocreit PKC u ADC. N /
Bl1. Touka O — 1eHTp OKpPY>XHOCTH, OIMCAHHON OKOJIO . C2
Wuc,

yeTtbipexyroibiuka ABCD. Touku A, O u C

MIPUHAIIIEKAT INIOCKOCTH a [IpuHannexuT am 3ToH II0CKOCTH BepinHa D?

IIpakTnyeckas padora Ned(
«IlepneHANKYJISAP U HAKJIOHHBbIE. YT0J MEXKAY MPAMOil U MJI0CKOCTBIO.
JAByrpaHHbIid yroJn»

Bapmuanr I

1. [Ipsimas a mapasuienbHa IVIOCKOCTH O, TIpsiMasi b Taxoke nmapasisenbHa MI0CKOCTH
o. Moryr in a u b:

a) beITh napamienpHBIMU?

0) [lepecekatncs?

B) BBITh CKpemuBarOIIMMUCS IPSIMBIMU?

2. Touka M JIEKUT BHE IIJIOCKOCTH napajuieorpaMmma ABCD.
a) Jloxkaxute, uro cpeaHue JMHMM TpeyroibHukoB MAD u MBC mnapamienbHsl.
0) Haiimute sTu cpenHue NWHUM, €Ccau OOKOBas CTOpOHA IapajuiesiorpaMMa paBHa 5, a ero
BBICOTA pPaBHas 4 U IEJIUT CTOPOHY, K KOTOPOH IPOBE/IeHA, MTOI0JIaM.

3. IInockocts a nepecekaer ctopoHbl AB u BC tpeyronsauka ABC B Toukax M u N
cootBeTcTBEHHO. BN:NC=5:8. MB:AB=5:13.

a) loxaxkure, uro AC || a.

0) Haitnure MN, ecu AC=26.

4. Yepes Bepmnny C kBagpata ABCD, npoxogut npsamas CK, He nexaias B INIOCKOCTH
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KBaJpaTa.

a) Jokaxwure, uto CK u AD ckpenruBarommecs.

0) Uemy paBen yron mexay CK u AD. Yron CBK pasen 45 rpagycos, yron CKB pasen
75 rpagycoB?

Bapuanrt 11

1. [Ipsimas a mepecekaeT IIOCKOCTh o, MpsiMast b Takke mepecekaeT MIOCKOCTH o. MoryT
mmaunb:

a) beiTh mapannensHpIMU?

0) [lepecekaTncs?

B) BBITh cCkpenBaronMMUCs NPSIMbIMU?

2. Tpeyronsuuk ABC u tpaneuus KMNP umerot o6myto cpennroro nunuto EF, MN||EF,
EF||BC.

a) Joxaxwure, uro BC|| KP.

0) Haiinure KP 1 MN, eciu BC=24, KP:MN = 8:3.

3. IlnockocTh o mpoxoaut yepe3 cropony AB tpeyronbauka ABC. Ilpsmas nepecekaer
croponsl BC u AC B Toukax M u N cootBercTBeHHO. MC:BC=6:13, NC:AN=6:7.

a) Joxaxwure, utro MN || a.

0) Haiigure MN, eciu AC=39.

4. Touka F nexxut BHe tuiockoctu Tpaneunu ABCD.

a) Jlokaxxure, uto AF u BC ckpemuBaroruecs.

6) UYemy pasen yron mexay AF u BC, ecau yron AFD paBen 70 rpagycos, yron FDA

paseH 40 rpagycos?

IIpakTnyeckas padora Ne4l
«BpIyuc/ieHne 371eMeHTOB MHOTOTPAHHMKOB: pé0pa, AMaroHaJu, yribh»

3aoanue 1 —
o v v . r
OT nepeBsSHHON NMPaBUILHON MATHYTOJIBHOM MPU3MBbI OTIIMIIWIM Bee €€ [ __;,:h
(v (s —
BeplIMHbI (cM. puc.). CKOJIBKO TpaHed y MOITY4YHMBIIETOCs MHOIOTPAaHHHKA [ ] '

(HeBuaUMBIE pEOpa HA pUCYHKE HE N300pakeHbI)?

A At
3aoanue 2
Haiinure yromu ABD MHOT'OI'PAHHUKA, D, | ¢
n300paKEHHOTO Ha pHCYHKe. Bce aByrpaHHbBIC YTIIBI ) 2 |_; A
MHOTOrpaHHMKa ImpsMble. OTBET JaiTe B rpagycax. - i——:_fz 1
|
|
“1
|
A
3aoanue 3 4

JlBa pebpa mpsSMOYTOJBHOTO Napaielenunena,
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BBIXO/ISILIIME U3 OJHOW BEpIINHBI, paBHbI 1, 2. [T101aap NOBEpXHOCTH Napasuiesienuieia paBHa
16. Halinnre ero quaroHalb.

3aoanue 4

JlBa peOpa mpsMOYTOJbHOTO MapauleenuIieia, BhIXOIne
W3 OJIHOM BepINMHEBI, paBHBI 2 U 6. O0beM mMapajuielenuneaa pases -~ |

-

48. Haiigute TpeThe pedpo mapaienenurne/ia, BEIXOsIIee U3 TOU Ke
BEPIIUHEI.

3aoanue 5

Haiinure xBampat pacctosaus mexay BepmmHamu C u Al
ya ’ NpsIMOYTOJIBHOTO — Napajienenunena, mais Kortoporo AB =5,
1 S B/ __| . AD =4, AAl1=3.

A 4 D

IIpakTnyeckas padora Ne42
«O0bemM nmupamMuIbl, KOHYCa M HIapay
3aganne 1.
JuameTp ocHOBaHUs KOHYyca paBeH 12, a anuHa oOpasyromeid — 10. Haiinute o0bem KoHYyca.

A%
B otBeTe 3anumnure -

Penrenue:
AY/ =% nrh

r=6h=8V=:m628 =9%n

OtBer: 96.

3ananue 2.

Pebpa mnpsmMoyrompHOro mapauienenunena paHel 4, 5 w 8. Haiingure o0bem

mapaJuiejacnvicaa.
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V =a'b-c — popmyna c 5 knacca
V =4.5-8 =160
Otset:160

3aganue 3.

1 o
Pannyc ocHOBaHMS WIIMH]IpA paBeH 4, BEICOTA ?O . Haiigure o6beM muinHapa.

V =7nr?h
v =m42.19 _ 160
T
Otset: 160
3amanue 4.

B ocHoBanuu TPCYFOHBHOﬁ MMUpaMUubl JCKUT HpﬂMOYFOJ’IBHHfI TPEYTOJIbHUK C KaTC€TaMHU 4

u 3. Halingute 00beM nupaMuipl, eciiv e€ BpICOTa paBHa 9.
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1
V=-69=1
36 8

OtBeT: 18

3ananue 5.
O0nem koHyca paBeH 12. [lapamiensHO OCHOBaHHIO KOHyCa MPOBEACHO CEUCHUE, JCISINee

BBICOTY KOHYca normoyiaM. Haiinure o0beM 0TCEUeHHOro KOHYca.

Cooco0 1.

v % r
JluneiiHbie pa3mepsl 0oNbIIOro KoHyca 1 U h. JluHeitHbIe pa3Mepsl MaJeHBKOTO KOHYycCa SH

h
5
I =12 lﬂﬁ-h =V
3 - 3742 M
[Tpeobpazyem:
2 _ 1.2 _
mre =36 g T =Vy
IToncraBum:
1
—36 =V
24 M
Vu=15
Otsert:1,5 - c10XHO
Crnioco6 2.
ITonckaska:
[Ipu M3MeHEeHHH BCEX JTUHEHHBIX pa3MepoB Tela B K pa3, 00beM ATOTO Tella U3MEHSETCS B
k3 pas.

k=2 K¥*=8 v==2=15
Otsert:1,5

JlaHHBII TpHUeM perieHus 3a1a4 He TpeOyeT 3HaHus GopMyIibl 0ObeMa KoHyca.

3aganue 6.
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Konnueckast BopoHka 06beMOM 16 TUTPOB MOTHOCTHIO 3aMOJTHEHA XKHUIAKOCTHIO. 13 BOPOHKH
BbIUEpHAIN YaCTh KHUAKOCTH, IIPU 3TOM €€ YPOBEHb CHU3MJICS /10 MOJOBHHBI BBICOTHI BOPOHKHU.

CKOJIBKO JIUTPOB JKHUJIKOCTH BbIYEPIIAIIN?

16

k=2 K¥=8V==-=2
8
Haiinem CKOJBKO JIUTPOB KHUJIKOCTH BblUEPHATIU:
16-2=14
Otger: 14
3ananue 7.

1 o
B cocyn B BuIe KOHyca HalIMTa KUJIKOCTh JI0 ; BPICOTHL O0beM HATUTOM KUAKOCTH PaBEH

5. CKoIBKO KHUAKOCTU HYKHO NOJIUTD, YTOOBI HAIOJIHUTh cocyn ,Z[OBCpXY?

k=4 k3=64 V=64-5=320

Haiinem CKOJIBKO KHIKOCTH HYKHO JIOJTUTh, YTOOBI HATIOJHHUTB COCY/T IOBEPXY:
320-5=315
OrtBer:315

3amanue 8.
O6BéM mnpsimoyrosibHOro mapasenenunena paseH 108. Yemy Oyzmer paBeH 00bEM

napaJuieNienuIe1a, €Ci Kax/I0e ero pedpo YMEHBIIUTh B TP pa3za?
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3amanue 9.
O6bém mwmHapa paBeH 30. UeMy paBeH 00bEM KOHyca C TaKMM >K€ OCHOBAaHHEM H

BBICOTON?

ITonckaska:
1
Ecnu nunuHap v KOHyC UMEIOT 00111ee OCHOBaHHE U BBICOTY, TO V) = §Vu

Vi =%-30 =10

Otsert: 10

3amanue 10.
O0béM koHyca paBeH 25. UeMy paBeH 00BEM NUIMHApPAa C TaKUM K€ OCHOBaHHEM U

BBICOTOM?
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1
25 = EV”
V=75
Otser:75
IIpakTnyeckas padora Ne43
«CeveHnst MHOTOTPAHHUKOB U mapa. [IpaBuia nocTpoenuns»
3aoanue 1.

PaBHOOOKasi Tpamenusi BpamaeTcss BOKPYT OCH, MPOXOASIIEH Yepe3 BEpIIMHY HUKHETO
OCHOBaHUs TapajuieIbHO BbicoTe. HalimuTe 00beM MOTydeHHOTO Tela BpallleHUs, €ClIi HIDKHEe
ocHoBaHue Tpanenuu 10 cM, BepxHee ocHOBaHUE 6 M, a OCTphIi yrou 60°.

3aoanue 2.

KBagpar co cropoHoii 4 cM Bpamaercss BOKPYI OCH, MPOXOJAILIEH 4epe3 OAHY M3 €ro
BEPIIMH NapauIeTbHO qUaroHay kBajapara Halitu 00beM MOTydeHHOTO Teia BpallleHHSsI.

3aoanue 3.

Pamnyc ocHOBaHMS KOHyca paBeH 3\2cm, a oOpa3yrolye HaKJIOHEHbl K IUIOCKOCTH
OCHOBaHUs NoJ1 yriioM 45 rpaaycos. Halinute o6beM KoHyca.

3aoanue 4.

Haiimure 0o0beM IuIMHApPA ¢ BBICOTOM, paBHOM 5 CM, €CIM JMAaroHajgb OCEBOTO CEUEHUS
MUIMHAPA 00pa3yeT ¢ MIOCKOCThI0 OCHOBAHUS yroJt 45 rpaaycoB.

3aoanue 5.

Haiigure 0o0beM IapoBOro CEKTOpa, €CIU paJnycC Iapa paBeH 3 CM, a paanyC OKPY>KHOCTH
ocHoBaHHs - V5 cM

3aoanue 6.

Haiigute OOKOBYIO MOBEPXHOCTh KOHYCa, B OCEBOM CEUEHHU KOTOPOTO PaBHOCTOPOHHHIA

TPEYTrOJIbHUK CO CTOPOHOM 6 CM.

3aoanue 7.

B uununape npoBeeHa miocKoCThb, MapajuiebHas OCH U OTCEKaIoIas 0T OKPY>KHOCTU TyTy
B 120°. lnaronanp ceuenust paBHa 20 cm. CeueHnue ynanaeHo ot ocu Ha 3cM. Haliaure momans
OOKOBOI MOBEPXHOCTH LIUIIUH/IPA.

3aoanue 8.

Pannyc ocHoBaHusl KOHyca paBeH 6¢M, a oOpa3yrolias HaKJIOHEHA K TUIOCKOCTH OCHOBAHUS
non yrioMm 30°. Haliaure miormanb 60KOBOM MOBEPXHOCTH KOHYCA.

3aoanue 9.
00



[Inomane ceueHus 1apa mIoCKOCThI0, MPOBEIEHHON yepe3 KOoHell AuameTpa noj yrioMm 60°

K HeMy, paBHa 7511cm?. Haiiure 1uiomaas MoOBEPXHOCTH IIapa.

3aoanue 10.
Croponsl TpeyrosnbHuka MNK kacarorcst mapa. Haiigure muiomans MOBEPXHOCTH IIapa,

ectt MK=9  cM, MN=13cm, KN=14 cM u paccrosHue OT ILE€HTpa Imapa Jo

miockoctd MNK pasro 6 CM.

IIpakTnyeckas padora Ned4
«Pewienue 3a1a4, CBA3aHHbIX ¢ IPMMEHEHHEM NPABUJI AeHCTBUI ¢ BEKTOPAMM»

3aoanue 1
YIpOCTHTE BBIpaKEHHUE: PE—OD —CM —PA + BM — AD
3aoanue 2
Ha ocu Ox HaiiTh TOUKY, paBHOYAQJIICHHYIO OT Touek A(2;—4;5) u B(—3;2;7)
3aoanue 3

Hamucartp pasznoxkenue Bekropa X 1o BeKTopam (a,b,c)
X=(—4:;4;4), a=(3;1;0), b=(—1;0;6), c=(—1;2;0).

3aoanue 4

3azaHbl Ba BEKTOpA B IpocTpancTse. HalTu:

a) UX CyMMY;

0) UX pa3HOCTb; KOCUHYC yIJla MEXy HUMU;

B) UX BEKTOPHOE MPOU3BEICHHE.

a=(0;1;1),b=(—2;0;1).

IIpakTnyeckas padora Ne45
«IIpocreiilue 3a1a4M B KOOPAMHATAX)

3ananue 1.
CocraButh ypaBHeHue chepbl paguyca R =5 ¢ ieHTpoM B Havaie KOOpAuHaT.
3ananue 2.
Harmmcarp ypaBuenue cepsol ¢ neatpom B Touke C (2; —3; 5) u paguycom, paBHBIM 6.
3ananue 3.
Haiitu uenTp u paguyc chepsl (x + 4)> + (y — 3)*+ z> =100.
3ananue 4.
Jloka3athb, UTO ypaBHEHHE
xX}>+y?+z —2x+4y—-6z+5=0
SBIIETCS ypaBHEHUEM C(EPBI.
3aganue 5
Hammmure ypaBHeHHE psiMOiA TpoXoAsAIIeH yepes nBe nanubie Touku C(2;5) u D(5;2)

IIpakTnyeckas padora Ne46
«CxkaasipHoe npou3BeJeHNE BEKTOPOB»

3ananue 1

Ha ocu OxOx HaiiTu TOYKY, paBHOYyAaJIeHHYIO OT Touek A(2;—4;5) u B(—3;2;7).
3amanue 2

Haittu xocunyc yria mexnay Bektopamu AB u AC.
A=(—4;4;4),B=(3;1,0),C=(—1;0;6).
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3aganue 3

Kommanapus! 1m BekTopa a,b,ca,b,c?

a=(—3;2;1),b=(3;1;2),c=(3;—-1;4)

3amanue 4

3anaHbl 1Ba BEKTOpa B MpocTpancTBe. HaliTu:

a) UX CYMMY;

0) UX pa3HOCTh; KOCUHYC yTJla MEX]Ty HUMU;

B) UX BEKTOPHOE IIPOU3BEICHUE.

a=(0;1;1),b=(-2;0;1).

3aganue 5

Haiitu panr u 06a3uc cuCTeMBl BEKTOPOB, MEpPEHTH K HOBOMY Oasucy. 3amucarb
pa3IoKEHUsT BEKTOPOB 10 HAHICHHBIM 0a3rcaM.

3amanue 6

Kommuianaphs! 11 BexTopa?

a =(—3;2;1),b =(3;1;2),c =(3;—1;4).

IIpakTnyeckas padora Ne47
«BpIuuc/ieHne yriioB Me:K1y NpSIMbIMU U IUI0cKocTAMH. KoopauHaTHO-BeKTOPHBIH
MeTO/ NPH PelICeHNH FeOMeTPUYECKUX 32129
1. Haiitu yron Mexay BEKTOpaMH .

2. Haiinure yron ACB B Tpeyronsuuke ABC.

3. Haiitu yrisl, cocTaBisieMble BEKTOPOM C KOOPAUHATHBIMU OCSIMH.

Bapuanr 1.

1. 2. A(2; -3;4); B(-2;3;7) u C(1;-2;-5).
3.u B(9; -1;4).

Bapwuanr 2.

1. 2. A(6;-1;2); B(8;-2:4) u C(-3;9;0).
3. u B(-2;3;5).

Bapwuant 3.

1. 2. A(9; -2;0); B(12;-3;5) u C(1;-2;6).
3.u B (-8; -2;3).

Bapuanr 4.

1. 2. A(7; -3;1); B(5;4;-2) u C(0;1;-5).
3.uB 4;-1;2).

Bapuanr 5.

1. 2. A(8;0; -3); B(-2;9;-7) u C(-3;-2;4).
3.uB (2:4; -1).

Bapuanrt 6.

1.2. A(2; -3;5); B(0;1;7) u C(4;-3;6).
3.uB(-3;-1;4).
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Bapuanr 7.

1. 2. A(11; -1;5); B(10;0:4) u C(3;6;9).

3.u B (-6; -2;4).

Bapwuanr 8.

1. 2. A(-4; -3;0); B(-11;2;-5) u C(0;-2;3).

3.1 B(5:9;2).

Bapwnanr 9.

1. 2. A(0;1;2); B(-2; 0;-1) m C(-3;-2;5).

3. u B(-3;5;8).

Bapuanrt 10.

1. 2. A(2; -3;4); B(-2;0;7) u C(-3;-2;5).

3. u B(1;6;0).

Bapmuanr 11.

1.2. A(2; -3;4); B(3;4;5) u C(-1;-2;0).

3. u B(5;0;10).

Bapuant 12.

1. 2. A(9; -8;6); B(-2;0;7) u C(0;-2;6).

3. u B(8;4;0).
IIpakTnyeckas padora Ne49
«IloBTOpEHME H3YYEHHOI 0

1 BapuaHT 2 BapuaHT 3 BapuaHT

3aganue Ne 1
Ha ctopone BC
napayuienorpamma ABCJL
B3sTa Touka K tak, uyto
BK: KC=1: 4. Boipazure
BekTopbl AC, BK, CK, AK,
Kl uepe3 AB=pu Al=k.
Bripasute AS, ecnu Touka S —
cepeauna K/I.
3ananue Ne 2
B paBHOOepeHHOI Tpanenuu
oCTpBble YIJIbl paBHbI 45°,

MCHBIICC OCHOBAHUC PABHO 5

3ananue Ne 1
Ha cropone HK pomba
MHKC B3sra Touka E Tak,
4TO
KE : HE=1 : 6. BoIpa3ute
BekTopsl CH, KE, HE, CE,
EM yepes CK=puCM =q.
Bripazute CJ1, eciiu Touka /]
— cepennna ME.
3ananue Ne 2
B paBHOOenpenHOI Tpanenuu
ocTpsle yriibl paBHbl 60°,

OosnblIas cropoHa paBHa 10

3ananue Ne |
B napannenorpamme ABC/]
touka K — cepennna AB,
Touka P - cepeauna BC.
Beipasute Bextoprel AC, B/I,
AK, CP, CO, AP uepes
BekTopsl AB =a, AJ[ = B.

3amanue Ne 2
C
-
A K Jil|
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CM, a PACCTOSIHUE MEKIY cM, a 6ombiee ocHoBanue 15 | ABC/I — tpanenus, BC || A/l
ocHoBaHusiMu 4 cm. Haitnure cM. Halinute MmeHbIee CJ1 = 6 cM, yroxa J] pasen 30°,
OOJIBIIIEE OCHOBAHUE U OCHOBAHHE U CPEAHION0 BC =4 cwm.
CPEIHIOI0 TUHUIO Tpareuu. JTUHUIO Tparnenuu Haiigure cpenHior TMHUIO
Tpamnenuu.

CopepxaHue, 5STalbl MPOBEACHUS U KPUTEPUU OLCHUBAHUS MPAKTUYECKUX padoT
IpeCTaBICHbl B METOJMUECKUX YKa3aHUSIX 10 MPOBEICHHUIO MPAKTUYECKUX PadoT.

IIpoBepka BBINOJHEHUS] CaMOCTOSITeJNbHONH padoTel. CamocrosTenbHas pabora
HaIpaBJIeHa Ha CAMOCTOATEIBHOE OCBOEHHUE U 3aKPEIICHUE PE3YIbTaTOB O0yUEHHSL.
CamocrosTenbHas IOATOTOBKa OOyyarolMXcs 1O  JUCLHUIUIMHE — MpeJrosaraer
clenyromue BUIbl U (OpMbI pabOTHI:
* BpInosHeHUE PacYEeTHBIX 3a/1aHUi.
Cnucok 3a1a4 VISl CAMOCTOSITEJIbHOTO PeleH st

1. BbIscHUTB, KakuM 4YHCIOM (pallMOHANBHBIM WM HMPPALMOHAIBHBIM) SIBISETCS YWCIOBOE 3HAUCHHE
BBIpKeHUsL: 1) (\/_ 3)3 +2V2); 2) (\/_ 2) (2-3V3);  3) (V50 + 4V2)V2;
2. Haiitn abcomoTHyt0 orpemHocTs npuodmmkenust 0,55 uncia 5/8
3. 3anumuTe YNCIO B CTAHAAPTHOM BHIE. YKAKHUTE €T0 MPSAOK M OKPYTIINTE MAHTUCCY MO THICSYHBIX. 1)
735274; 2) 32465103;  3) 6,0054;
s o1 5 1
4. Haiinute 3Hauenue BeIpaXXeHUS: PR -3 6.
4
,216°
5. Boruncinure: T T
0,09% X0,027¢
6. Bemunciure: 23-272 4+ 2322 +1,25.
2t &
7. Haiinure 3Hauenue Boipaskenus: G———— = npu x = 0,0625
xX/x g
Pemnts ypapuenus: 1) (x - 2)(x +3)=0; 2) (x- INx+4 =0,
9. Haiinure KopeHb ypasHeHus: 1) (- )X 3 =64, 2) (%)X_3 =49,
10. C Kxakoil mpOIeHTHO! CTaBKOIl H606X0]11/IMO BJIOXKUTB JIEHBI'M B OaHK, €Clid 4epe3 2 roja BKIAIUUK XOUeT

noiyuuts 120000 py6aeii npu neponadansHoM B3Hoce 100000 py6Oueii?
o . glogg16 logq{712
11. BBIYHCIUTE, HCTIONB3YS ONpeIeICHIE M CBOHCTBA JIOrapu(pMOB: D -11

2
12. Peniure ypaBHeHUe: 10g7 (gx - 7x+6)- lOg7 (x- 2) :10g7 X
13. Haiinure 3Hauenue Beipaskenus 1) 3tg45° — \/gctg60° + 4sin30°

14. JlokasaTh TOXIECTBO cos*a — sin*a = cos?a — sina
5 3 12 3
cosa =~ =P <q <2p cosb =-— p<a <P
15. Beraucnuts cos(a + b ), ecim u s 13 4 2
16. Ipeo6pazoBath B pousseenue sin 18 + sin 20°

5
17. YHIpoCTHTH BBIpaskeHNE COS{;”%' a =+cos@ +%)
e a2

18. Berunciautsb I)COS315) +Sln21(? + tg42(?, 2) sin 136p - CoS 116p + ctg lzp .

19. PemuTh ypaBHEHHE, Pas3ioKuB Ha MHOKHTEIH €ro JeByro yacTh Sin x - sin3x =0
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1
20. Pemruts HepaBenctso 1) COSX 3 - E ;2) sin 2x >%

2430 2
21. Brmauciure 2arCSH‘§- 7:1' arctg(' 1)+ arCCOST
(0]

. x0 \/5
22. Pemmite ypaBHeHHE SINC— = — —-=——
el0 2¢g 2
. x 1
23. Haiitu Bce pelieHust ypaBHEHMs Ha 3aJJaHHOM OTPE3KE COS ? :5, [- 6p ;6p ]
& po
24. Haiitn oOmactp ompeneneHus W 00JacTh 3HauYCHWH Kaxaod u3 ¢(yHkumid 1)) =2 COSCx - —=; 2)
e 3
=2+
y=2 x-3
25. Haiigure TOYKM MaKCUMyMa M MUHEMyMa (yHKIIMU €€ MAKCUMYMBI M MEHUMYMBIL j =- x* + 6x - 8
26. BrIsicHUTB, SBISETCS M, YSTHOM, HEUCTHOW WJIM HE SBJISIETCS HU YETHOW, HM HedeTHOM ¢(yHkmms: 1)
— .3 X : . _ 2 .

y=x- 5+smx,2) y =x7 +cos 3x;
27. CKOJIBKO Pa3iWYHBIX JABYX3HAYHBIX YHCEJN C Pa3HBIMU HU(PpPaMHU MOKHO COCTABUTH, HCHONB3Ys IUMPHL: 1)
1u5;2)0m6;3)2,4u6;,4)0,1u8;5)3,4,5u6,6)0,2,3,4u6?
28. AIMIHACTpAIs TOpoAa pelia nepenMeHoBats 3 ynuisl. K BeIOOpy OBUTH TpeIiosKeHB 7 Ha3BaHUIL.
CKOJBKHMH CIIOCO0aMH MOTYT OBITh IEpEMMEHOBAHBI 3TH 3 YIIHIBI?
29. CKOJIBKUMH CIIOCO0aMH MOYKHO Pa3MECTHTh 6 Pa3IMYHbBIX aBTOMOOMJICH B CEMH OTHOMECTHBIX OOKcax?
30. B marasun nmocrynuino 30 XOJNOAMIBHUKOB, ISITh U3 KOTOPBIX HMEIOT 3aBOJCKOM nedekr. CiydailHbIM
00pa3oM BBIOMPAIOT OJIUH XOJOAMILHUK. KakoBa BEpOSITHOCT TOTO, YTO OH OyneT Oe3 nedexra?
31. KakoBa BeposSITHOCTB TOT0, UTO B YETHIPEX CAAHHBIX KapTax OyJIeT OJUH Ty3 M OJMH KOPOJIb?
32. Haiitn: a) maremaruyeckoe oxuzmaHue, O) JUCIEPCHIO, B) CpeJHEE KBaJpaTHYECKOE OTKIOHEHUE
JMCKPETHOH CITydaifHOW BeTMUYMHBI X 110 U3BECTHOMY 3aKOHY €€ paclpe/ieseHus], 3a1aHHOMY TaOJIHM4YHO:

X 8 4 6 5

P 0,2 0,5 0,2 0,1
33. CymMa OeckoHEeUHO yObIBaroIel reoMeTpryecKoii nporpeccuu pasHa 150. Haiitu by, ecin q = 1/3
34. BhranciauTh npon3Boanyio dymkimm (12 — 7x)3- (x3 - 2x)4
35. C NOMOIIBIO MPOM3BOIHOM HAMAUTE IIPOMEKYTKH BO3PACTaHus U yorBanus Gynkimn: f(x) =x* — 8x% + 3.
36. CocTaBbTe ypaBHEHHUE KacaTelbHOH K rpaduky QpyHkiuu y = x> + x? B Touke ¢ aberuccoi x0 = 1.
37. Pewmts ypasrenne x* —5x3 + 8x> —5x +1 =0

y [ 3yl _2x=5

38. Pemuts cucteMy ypaBHEHUIHA ’

4X-6%3Y+2=0.
39. Pemmre ypaBHeHI/Ie:\/Zx—x2 +8 +\/x2—4x =V-x-2+1
40. PewunTtb HepaBeHCTBO 5 ZL

X“=8x+7  x“-8x+7

41. H306pas3ute pacCTOSHUE U YTOJI MEXTy CKPEIIUBAIOIINMICS JHArOHAISIMH ITapajuIeIbHbIX TpaHel Kyoa.
42. B xy6e ABCDA BC,D; naiitu yron mexay npsmbima A;D u DE , rae E - cepenuna pedpa CC,
43. Jlana npsimast 1 1Be TOUKH A U B, pacnosioxeHHBIe 10 0JIHY CTOpoHY oT He€. Haiinnte Ha mpsamMoii Takyio
Touky C, 4To0bl TpeyroabHuk ABC nmen HauMeHbIIHN TIEPUMETD.
44, Haiinute o0beM LWIMHApPA C BBICOTOH, paBHOW 5 CM, €CIM JHArOHajdbh OCEBOTO CCUYCHHS NWJIMHIpA
00pa3yeT ¢ MIOCKOCTHI0O OCHOBAHMS yroul 45 rparycoB.
45. [Inomans cedeHus mapa NI0CKOCTBIO, IPOBEIEHHOM Uepe3 KOHEl] AuaMeTpa nox yrioMm 60° k HeMy, paBHa
75T1cm?. Haiinure miomans [MOBEPXHOCTH HIapa.
46. Haiinure muaMetp mapa, 00beM KOTOPOTo paBeH 361 M.
47. CTOpOHBI TPEYTONBHHKA PABHBI 12¢M M 9 cM, a yron Mexay Hume 30°. HaliTH IIomams TpEyroasHUKA
48. Hanwmcats ypaBHenue cdepsl ¢ ieaTpoM B Touke C (2; —3; 5) u pagmycom, paBHBIM 0.
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IIpoBepka BBHINOJHEHHS KOHTPOJBHBIX pador. KoHTponbHas paboTa mpOBOAMTCS C
LEbI0 Pe3ysbTaTOB OOYYEHHs U MOCJEIYIONIer0 aHalIu3a TUIMUYHBIX OIIMOOK W 3aTpyAHEHUN
o0yyaromuxcs B KOHIE M3Y4eHHUS TeMbl WU paszzaena. CoriacHo KaleHIapHO-TeMaTHYeCKOMY
IJIaHy AUCHUIUIMHBI IPETyCMOTPEHO MPOBEACHHE CIEIYIONINX KOHTPOJIbHBIX padoT:
KonrtponbHast padora Nel no pazneny «Anrebpay»
Kontponbras padota Ne2 no pazneny «OCHOBBI TPUTOHOMETPUN»
KonTponbHas pabota Ne3 mo pazaeny «OyHKIHNH, UX CBOHCTBA U rpaduKmy
Kontponbras padota Ne4 mo paszneny «JI€MEHTHI TEOPUU BEPOSTHOCTEH M CTATUCTUKIY
KontponbHas padora Ne5 no teme «IIpon3BoHas u ee npuMeHEHHE»
KontponbHas padota Ne6 mo pazneny «YpaBHEHHsI 1 HEPABEHCTBA
KonTponbnas pabota No7 mo pazaeny «lIpsMblie v MIOCKOCTH B IPOCTPAHCTBE
Kontponbnas padota Ne§ o pazneny « MHOTOrpaHHUKU U KPYTJIbIE TEJIay

Kontpoubnas padora Nel
Bapuanm 1

.7 41
3anuimrTe 4ncia B BuJie 06CKOHEUHBIX MEPUOUUCCKUX IPOoeiH: — , —

30
3anucaTh B BUJIe OOBIKHOBEHHOU JAPOo0OH OSCKOHEUHYIO IECATHUHYIO Ipo0b: 1,(7);
-5,3(23).

1
Beruncnenue: (%)2
Beruucnure: (23/5)6
Boiunciure: Y 54-V4

3
. Vxvx
HpCHCTaBBTC B BU/JI€ CTCIICHEU C pallMOHAJIBHBIM I1OKa3aTCJIEM =

HaiinuTe 3HaueHmne BhIpaskeHUN \/? +16b% + 4b pir a = - 2000, b = - 3000

s o s ) o 3. A1 > o o
Pacnosioxure 4ucia B OPSIKE BO3PACTAHHS Q— s o+ 9 ;3% 6+
&g &g &0

x-16 . x%5+4
x+x0541 " x15-1

YnpocTture BeIpakeHHe W HaliAuTe ero 3HauYeHue mpu x = 2,25

Bapuanm 2

. 2 8
3anumuTe 9uciia B BUIC OCCKOHEYHBIX MMEPHOINISCKUX Apodei: — , —

15
3anmcarh B BUAC OOBIKHOBEHHOU Ap0oOH OECKOHEUHYIO NECATHIHYIO Apo0h: 4,(8);

2,6(93).

1
Boraucnute: 8100004
Berunciure: (-3V2)*

Brrancaure: V4 144-%

o X
Hpe,Z[CTaBBTe B BU/IC CTCIICHCU C PALIMOHAJILHBIM ITOKA3aTCJIEM

X

Haiigure 3HaueHNE BBIPAsKEHHH V 9a2+\/?+3a mpu a = - 100, b =- 2000
3 2 4
3 1 = -z

PacIoNOKHUTE YKCia B OPSAKE Bo3pacTanus 2 *3 2; 5; 23,23

x-9 _ x9%543
0541 x154+1

YrpocTturte BhIpaKeHHE U HaIMTe ero 3Ha4YeHue npu X = 6,25

X=X

Bapuanm Ne 1

72



1. Beruncaute 10g3 81
2.Bpruucnuth 10g169 13

3 Beraucmuts log,log, 9
1g125
g5
5.Berancuts log, 12- log, 3+log, 9

4 BuIuuciaIuTh

6.Beranciuts 2log, 6 + log, %- log, 35

7. Beraucnuthb IOg3 2- 10g3 2 >h)g2 6 +10g3 6
8.Berancimts g 7(log, 15+1og, 4- log, 6)

210g0,3 442
9. Beruuciaute =’

10 . Pemmre ypaBuenne  logs(7 —X) =2.
11. Haiiaure KopeHb ypaBHEHHUS logs(x — 1) =logs(2x —3).

12. Haiinute KOpeHb YpaBHECHUS 210g52X —7logsx+3 =0.

13. HaiiguTte KOpeHb YpaBHEHHUS logs (7 — X) =logs(1 —x) +1

14. Haiinure KOpeHb ypaBHEHUS 2log, (3x —5) =log, (15 - x)
Bapuanm Ne2

1 .Boruncnuth IOg5 125
2.Bpiuncinuth 10g25 5

3 Boraucauts l0g; log, 64
1g256
lg4

4 BBIYUCIUTH

5.Beraucuts log, 6 +log, 4 + log, 29—4

6.Berancmrs 2log, 27- log, 81- 2log, 18

7.Berauciuth 2 log, 8 + log, %- log, 25

lg3(log, 25- log, 2 +log, 8)

logg2+ log5%

8.Berunciurts

9.Boruncnuts 9
10. Pemmte ypaBHEHUE logg(=3+x) =1
11.Pemute ypaBHeHHE logg (x +17) =loge (2x +7)

12. Pemmre ypaBHeHuE log, (3x +8) =log,(3—x) +1

13. Pemure ypaBHeHHe 10g32X —-3logzx+2 =0
14. Pemmre ypaBHEeHHE loge (18 — X) =41ogs42

Bapuanm Ne3

1.Berancnuts log . L
16

2.Bpruucnuth 10g81 9
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3.Berauciauts 10g2 10g4 256
1g32
g2

4 BBIYUCIUTE

5.Bbraucauts log, 5+ log, 25 + log, li

6.BrrancinThb log, 10- log, 5+log, 8
7 Berauciuts 210g, 32- log, 256~ 2log, 14
lg2(log, 75- log, 15+log, 20)

&.Berunciurs

9.Borunciuts: 4°82° 4+ 9
10. Pemmre ypaBuenue logy(—5—-Xx) =3
11. Pemmre ypaBHeHue logy;(4x —9) =log7X

12. Pemute ypaBHeHUE 2log62X +5loggx +2 =0.
13. PemuTe ypaBHEHUE logog (2x — 1) —logyeX =0
14. Pewwre ypasuenne 110811040 = o

Bapuanm Ne4

1 .Beraucnuts log S L
25

2.Bpruucnuth 10g121 11

3.Beraucmts 10g;logy, 2
1g27
g3
5.Berancnts log; 10+log; 50- log, 4
6.Boiaucuts 10g, 8- log, 3+log, 12

4 BBIYUCIUTH

7.Bbranciute 3log, 4 + log, %- log, 15

8.Berancinrs 1g4(log, 35+log, 2- log, 7)

9.Boruncmnts 25198537 1082527

10. Pemmure ypaBaenne log, (6 —X) =5

11. Haiigute KOpeHb ypaBHEHUS log, (x +3) =log, (3x - 15)
12. PemuTe ypaBHEHHE logsx = — log, (14 — x)

13. Pemmre ypaBHEeHHE logg (X +17) =loge (2x +7)

14.Pemute ypaBHeHHE 3log42X ~7logyx+2=0

KonTpoasnasi padora Ne2
1 sapuanm

1. a) mepeBecTu Tpaaychl B paauaHsl: 155 °, 55°;

0) mepeBecTH paguaHbl B IPaayChl 27p’1p_5 .
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2. Haiinure ctga , ecnu sina =T U 0 JISKUT BO 2 YETBEPTH.

3. Beruucnure:
@) /3sin 60 + cos 60 " sin 30 o - tg 45 °ctg 135 ° + ctg 90 °

0) COSp—' \/Esin +\/_tg— B) i a_::19—p9+251np—cosp—
6 o 12 12

4. Pemte ypaBHEHHE: ~/2 sin 3x - 1 =0 .
5. Pemmre ypaBHeHue: 2cos’ x- 3cos x- 2 =0
6. YpocTuTte BbIpaKE€HUE:

(1- cosa)(1+cosa)

sin’(-a)

prn,nl z;

ap . 06 .
cosc— +a - 2sm(p - a)
6)cos(o—B)—2sinasin B)__ €2 @
sin(a +p)
) sin(3p +a)+cos(p - a)- sin(-a)+cos(-a).
7. Pemurte ypaBHeHue: cos3xcosSx =sin3xsin Sx

2 eapuanm

1. a) mepeBecTH rpaaychl B paauaHsl: 175 °, 75 °;

0) mepeBecTH paJHaHbl B IPaaycChl 2Tp %

B

2. Haiitu tga , ecniu €Osa Z? U O JISXKUT B 3 UETBEPTH.

3. Beluucnure:
a) sin 30" + «/_cos 45°sin 60 ° - 130 "crg 150 ° + ctg 45 °;

6) cosp JZ sin 2P +f,g_ ) 4sin’ 120 - 2cos60(f ++/27tg66(.

4. Pemute ypaBHEHHE: 2 cos 3x - +/2 =0 .
5. Pemute ypaBHeHHeE: 2sin > x - 3sin x - 2 =0
6. YpocTute BbIpaKeHUE:

a) (I- cosa)(l+cosa)

sin a

0) sin(2p +a)+cos(p +a) +sin(-a )+ cos(-a).
6)cos(a - b)- cos(a +b);

2) sin(-a)+cosp +a)

,a ' pnnl z;

1+2cos(%- a)cos(-a)

. . 1
7. Pemnre ypaBHEHHE: sin 6x cos x + cos 6xsin x :5

3 eapuanm
1. a) mepeBecTH Tpaaychl B paauaHsl: 195 °, 95 °;
3p 2|O
7

0) mepeBecTH paguaHbl B TpaayCchl —— s
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2. Haiinute ctga , ecnu sina =T U 0 JISKUT BO 2 YETBEPTH.

3. Beraucnure:
a) 2sind3’ - co3( sin6( +credS1g139 - 120°;

& 2506 . p P
6) <in P+ </ P _ e P B) cosC- ——=- 2sin—cos— .
)s1n3+ 20054 3ctg6.B) Sg 3 o 2 2

4. Pemnte ypaBHenue: 2sin3x- 1 =0.

5. Pemyre ypaBHEHHE: 2tg’x - 3tgx- 2 =0.
6. YpocTuTe BbIpaKE€HUE:
a) (1-sina)(l+sina)
cos a
0) sin(p +a)+cos(2p +a)- sin(-a)- cos(-a).
6)sin(a +b)+sin(a - b);

1 P

, a E+pn,n| z;

sin(3—p +a)+sin(2p +a)
2) 2

2cos(@)sin(-a) +1
7. Pemnre ypaBHeHuE: sin 2x cos x + cos 2xsin x =1

4 eéapuanm

1. a) mepeBecTu Tpaaychl B paAuaHsl: 145 °, 15 °;

0) mepeBeCcTH paJraHbl B TPAIyChl STP’% .

2. Haiitu tga , ecnu €0Sa =T U 0L JIEXKUT B 3 UETBEPTH.

3. Beraucnure:
) cos 60° - /6 cos 30 ° sin 45° + c1g 30 "1 150 * - (g 45°;

0) sin % ++/2 cos 3Tp- \Ectg % B) 2sin87( +\/1_200$57d) - tg2600.

4. Pente ypaBHenue: 2cos3x-1=0.

5. Pemme ypasnenue: 2ctgx - 3ctgx- 2 =0.
6. YpocTuTe BbIpaKeHUeE:
(1- sina)(l+sina) P .
2 sa' —+pn,nl z.
cos (-a) 2
0) sin(p -a)+cos(3p -a)+sin(-a)+cos(-a).

) cos’ x- sin’ x
B) — -
sin2x
r) sin(a—f)—sin(o+)
7. PemuTe ypaBHEHHE: sin 3x cos 5x - cos 3xsin 5x =0.5

KonTtposbnas pabora Ne3

Bapuanm 1

1. Mo rpaduky QyHKIMH OTBETHTE HA BOTIPOCHL:
1) KakoBbI mpoMexyTKu BO3pacTaHUs (PYHKIIUN?
2) KakoBbI MpOMEXXYTKH YOBIBAHMS (QYHKITHHN?
3) HazoBute Toukn MmakcuMyma U MUHIMYMa (QyHKIWU. Kakne 3HaYeHns: TpUHUMAaeT QYHKIUS B
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3THX TOYKaxX?
4) KakoBbl HanOoIbIIIee M HANMEHbBIIIeE 3HAYCHUS ITHX (PYHKIUN Ha oTpeske [-2; 2]?

5) B xakux To4kax (YHKIMS HE SBJISICTCS HEIPEPHIBHOW U KAKOBBI 3HAYCHHS (DYHKIUH B 3THX
TOYKax?

6) Ha xakux npoMexxyTKax (pyHKIHs HENpephIBHA?
7) OyHKIHSA, N300pakeHHas Ha rpaduKe, SBISICTCS YSTHOW WITH HEUETHOM?

YA
3

2
1

Ry

-5/-4 -3.-2-1/0] |12 .34 5

X3

1- x>

2. JlokaxuTe 4eTHOCTh (HEUETHOCTh) GYHKINU: a) Y =x3 -3x; 6)y=

3. Uccnenyiite pyHKINIO U TOCTpoOiiTE ee rpaduk ) :(x - Z)i -1

4. Haiinute oGmacts onpeaeneHus QyHKIHH: y =———.
cos” x

5. Haiigure o0nacTs 3HaYeHUH QYHKIMU: y =2 COS X /gX .

6. B oHOI crcTeMe KOOpANHAT CXeMaTHYeCKH IOCTpoiiTe rpaduku Gyukumit y =log, x u

4

88
&4o
2= 3x
7. Pemuth ypaBHEHHE: ) (i:d%g =25, ©6)4*+2*-20 =0.
e’9

Bapuanm 2

1. Mo rpaduky QyHKIMH OTBETHTE HAa BOMPOCHL:

1) KakoBbI mpoMexyTKu BO3pacTaHUs (PYHKIIUN?

2) KakoBbI MpOMEXXYTKH YOBIBAaHMS (QYHKITHH?

3) HazoBure Toukn MmakcuMyma U MUHIMYMa (QyHKIWU. Kakue 3HaYeHns: TpuHUMAaeT QYHKIUS B
3THX TOYKaX?

4) KakoBbl HanOoJbIIIee M HANMEHBIIIeE 3HAYCHUS ITHX (QYHKIUN Ha oTpeske [-2; 2]?

5) B kakux Toukax (QyHKIHS HE SBJISETCS HENMPEPHIBHOM W KAKOBHI 3HAYCHUST (DYHKIMH B 3THX
TOUKax?

6) Ha xaxux mpomexxyTkax (QyHKITUS HeTIpephIBHA?

7) ®yHKuwMs, H300paKeHHAs Ha TpaduKe, ABISETCS YeTHON MIIN HeYeTHON?

yA
2
1

-6 -5 /-4.-3 -2.-1.0 11213148516 x;
-1

4l 2 \ |x| +2
2. JlokaxxuTe 4eTHOCTh (HeUeTHOCTh) QyHKIuu: a) Y —X +2 S0 Y =5~
X
3. Uccnenyiite GyHKImMIO 1 mocTpoiite ee rpadux ) =4- (x + 2)4.
_
1+ 2sin 2x
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4. Haiimure o0nacth onpenencHus GyHKUun: y =



e

e

5. Haiigure oOnacTs 3HaYeHUH GyHKIMU: y =2 + 3cos Sx
6. B oHOM cHCTEME KOOPIAMHAT CXEMATHYECKH IIOCTPOHTE rpaduku QYHKIMA y = log , x

uy=4x.

2x-3
7. Pemuth ypaBHEHHE: a) 0,1 g =10, 6)97-7"-18 =0.

KonTpoansnas padora Ne4
Bapuanm 1
B simuke nexat 20 mapukoB, 12 U3 KOTOphIX yepHble. KakoBa BEpOSITHOCTh BBITAILIUTh HAYTAI:
a) YepHbIH IapUK?
0) TpW YEepHBIX MIApPHKa 32 OJUH pa3?
Jlana BBIOOpKa pe3yIbTaTOB BHEUTHETO OIEHUBAHUS 110 MAaTEMATHKE HECKOJIBKHUX YEJIOBEK (B
bamax):167, 197, 167,145, 145, 180, 150, 195, 167,137. CocTaBuTh TaOJIHITy pacupeneaecHus
3JIEMEHTOB BBIOOPKH I10 YaCTOTaM M OTHOCUTENBHBIM YacToTaM. HallTu Moy, Meauany, cpeaHee
3HaueHue BBIOOpKU. [locTpoUTh MOTUTOH YacTOT.
B xopoOke nexar kapTouku, Ha KoTopbix 3anucanbl 0ykBel cioBa OCHOBATEJIbBHOCTD.
KakoBa BeposSITHOCTh TOTO, UTO Ha HayTraJ B3ATOM KapTouke OyneT 3anucaHa Oyksa: a) O; 0)
cornacHas OykBa?
Haiinure A U Bu A N B, eciu A={2;3;7}, B={5;7;3}
B kopoOke nexar 4 romyObiX, 3 KpacHBIX, 9 3€I€HBIX U 6 )KENTHIX MmapukoB. KakoBa
BEPOATHOCTH TOTO, YTO BHIOPAHHBIN IIApUK OYyJIeT HE 3eJICHBIH?
KakoBa BepOsSTHOCTB TOTO, UTO MPHU MOIOPACKIBAHIH UTPATLHOM KOCTHU BBIMAJET HE OOJiee TpexX
OYKOB?
Ha necsatu kapToukax 3anucansl HaTypaibHble yncia ot 1 1o 10. Hayran O6epyT nBe U3 HUX.
KakoBa BepOSITHOCTB TOTO, UTO MOZYJIb Pa3HOCTH YMCEN Ha KapTOyKax paBeH 37
Pemuts ypasuenue: C %, = 153

Bapuanm 2
B Baze nexar 15 koHder, OsTh U3 KOTOPBIX HIOKOJaAHbIe. KakoBa BEpOSTHOCTD BHITAILIUTh
HayraJ: a) MOKOJaJAHYI0 KOoH(peTy? 6) TpH MIOKOIa HbIe KOH(DETHI 32 OJUH pa3?
Jlana BEIOOpKA KOJMYECTBA HOBOPOXKICHHBIX B TOPOJIe A Ha MPOTSHKCHUH HECKOJIBKUX JIHEH: 56,
45, 51, 46, 48, 50, 46, 48, 49, 51. Haiitu Moy, MeaiiaHy, CpeJHEe 3HAUCHUE BRIOOPKH.
[TocTpoUTh MOJTUTOH YACTOT.
B xopobxke nexat 30 kapTouek, Ha KOTOpBIX 3anucanbl yrciia oT 1 1o 30. KakoBa BeposTHOCTh
TOTO, YTO Ha HAyTraJ B3sTOW KapTOUYKe OyIeT 3amrcaHo YUCiI0, KOTOpoe: a) KpaTHO 7; 0) He
KpaTHO HU YUCIY 2, HU YuCIy 3, HU yncay 57
Haiinure A U Bu A N B, eciu A={2;3;7}, B={5;7;3}
Manpuurk 3a0bUT TOCTEAHIO UG PY CEMU3HAYHOTO HOMepa TenedonHa apyra. Kakosa
BEPOATHOCTH TOTO, YTO OH HaOpasl BEPHBII HOMED.
Bpocatot urpanabHyIo KOCTh 0JuH pa3. KakoBa BEepOsSTHOCTb TOTO, UTO BBITAJIET YUCIIO, HE
MEHBIIIE ABYX?
Ha xaproukax 3anucansl uncna ot 1 1o 12. Hayran 6epyT nBe u3 Hux. KakoBa BeposSTHOCTb
TOTO, YTO CyMMa YHCeJ Ha KapToukax Oyaer paBHa 127
Pemts ypasrenue: A %, = 20

KonTposasnasi padora NeS

Bapuanm 1
1. Haiitu npou3BoaHyI0 (QyHKIIMU
2
3 1
a)x'; 6ty B) XY Ny P (1- 3x); o 5%



A

2. Haiitu fQXO)

2 2 1
X) =3- 2x,x, =-11; 6) f(x) =——-3x",x, =—.
a) f(x) 0 ) (%) e 0=
3. Haiitu npou3BoAHYIO (GYHKIUU
EI S 2, 2x +3
a) X +—-1; 6) <’X+7)>§: > B) .
X 2-3x
4. Haiitu npon3BoIHYIO (PyHKITHH
a)e” +sinx; 6)cosxlogx: B3+ 1) COA{(Z -3,

o -3 2
5. HaliTi mpoMeKyTKU BO3pacTaHus M YObIBaHUS (DYHKIIUU f (x) =x"- 2x" +x+3.

o -3
6. Haiiti HauGonpliee 1 HaUMEHbIIIEe 3HAYCHUS (PYHKITHH f(x)=x- 27 +x+3 Ha

A 3
OTPEC3KE "1
Tp 2H

Bapuanm 2

1. Haiiti npou3BoaHyI0 QyHKIUU
4

T 1

a) x’; 0) x 7 B) X°; r) T 1) (2- 5x)4;
X
2. Haiitu fQXO)
a) f(x) =+/1- 5x, x5 =-3; 6) f(x) :4\/¥+%, Xy :é.
x
3. Haiiti npousBoHy10 QyHKIIUU
a) xz-l+3; 0) (x-6)>s‘c3; B) x+3
X 3-2x

4. Haiitu npon3BoHYIO (pyHKITHH
a)cosx+3"; 0)Inx - sinx ; B) 27! r) sin&c3 +2)

o [-2xf

o 3 2
5. HaifTi mpoMesxyTKU Bo3pacTaHus u yosBauus ¢pynkiuu f(X) =x" - X" - x+2,

o .3 2
6. Haittu HauGonbiee n HauMeHbInee 3HaveHus pynkmun f(xX) =x" - x“ - x+2 na

OTpe3Ke ¢ 1'3('|

T s L=y

g "2
KonTposbHast paGora Ne6

Bapuanm 1
Pemnte HEpaBEHCTBO:

30x-9 dxx?
2 225(x +2) b. X<

Pewuth uppaioHaibHoe ypaBHenue: VX +8 —x +2 =0

Pemuts UppalMoHaIbHOE HEPABEHCTRO: V x2-x-2>x-1

Pemmts mokazaTenbHOE U JIOTapuMIUecKOoe ypaBHEHHUE!

logs(2x+1)=log;13+1 b. 4% 42 =925
Pemmtes nmokazarensrHOE HEPABECHCTBO:
o -2
d0 a0
30243 ()5 b.C-+-¢c-+ 36
e9a e3g
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noR oA W

Pemute norapupMudeckoe HepaBEeHCTBO: logs(4x+1) >-1
Pewmnts cucremy ypaBHEHUI:
[ 2y -3x =6, b{ X—-y =6,
2x +y =log3135 - logz5 X3 -y? =126
Bapuanm 2
Pemnts HEpaBEHCTBO:
1

2
Ax-9xs,
X >X—1 b. 10— 0

PemnTs nppannoHabHOE YpaBHEHUE: \/ 2x% — 4x = \/ x2+1+ \/ x? -1
Pemnth uppannoHanbHOe HEpaBeHCTBO: VX + 3 > x + 1
Pemmts mokazaTenbHOE ypaBHEHUE:
12 2 x4 -X
9-811=x=27>* b.4 " 2-7x27" =4

Permmtes nmokazarensrHOE HCPABCHCTBO!:
2+4
) T 50,7518 b. 3% -103" +3<0

Pemmuts norapudmudeckoe HepaBeHcTBO: 21g6 —Igx > 31g2

Pemmmts cucteMy ypaBHEHHI:

2x-y =1, y2-xy+1=0,
3Y _ (1\X-2 b. 2 2
5 = () X“+2x=-y“-2y-1.
Bapuanm 3
Pemntes HEpaBEeHCTBO:
4x%+8x-5 (x=5) (2x+7)
a1 < 0 b. F=RTEE0

Pewuth uppaionanbHoe ypasaenue: 4Vx + 1 = 2x + 2
PeluTh MppaluoHaIbHOE HEPABEHCTBO: V — x> +6x—-5>8-2x

Pemmth nokasaTenpHOE U JIOFapI/I(bMI/I‘lCCKOC YpaBHCHUC:

0,3 1-03%=0,7 b. -log;(5-x)=log;2-1
Pemmts nokazarennrHoe HCEPABCHCTBO:

2x-1 2
X1y x> pxtl_g b. 377 +37 <108

Pemmuts norapudmuyeckoe HepaseHcTBO: 21g6 —lgx > 31g2

Pemmts cucteMy ypaBHEHHI:
[ 2x+y =15, b[3(x+1)+2(y—2):20,

x =3y =log,144 - log,9 x+2y =4.
Bapuanm 4
Pemmte HepaBeHCTBO:
4 3X2+4X—4
xX+2 <I> b. 2 —<0

PemuTh MppanuoHansHoe ypaBHeHue: V 6 — 4x — x> =x+4
Pemnth uppanmoHanbHoe HepaBeHCTBO: V4X —8 > x -5

PemuTh nokazaTenbHOE ypaBHEHHUE:
2% 4+ 2Xt2 =20 b. 72-14-7%=5

Pemuth mokazarensHOE HEPABCHCTBO:
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16
6. Pemmuth norapudmMuIeckoe HepaBeHCTBO: logs(4x+1) >-1

zx—1>(i)i b 837 - 6525 +12 0

7. PemmTh cCUCTEMY YpaBHEHHUI:
2y —x =6, X+2y =6,
92x+y — 32-3y "3x% = xy +4y? = 48.

KonTpoabnasi padora Ne7
I eapuanm

Nel. OcnoBanue AD tpanenuu ABCD nexut B uiockoctu A . Yepes Touku B u C npoBeIeHbI
napasuieNbHbIC MIPsIMbIe, TIEPECeKaroIIne TNIOCKOCTh ¥ B TOUKaX £ U F' COOTBETCTBEHHO.
a) KakoBo B3aumHoOe noyio’keHue npsaMbix EF u AB?
0) Uemy paBeH yros Mmexy npsimeivu EF v AB, ecmu D ABC =1500 ? [TosicHHTE OTBET.

Ne2. TIpsimMble a 1 b 51exaT B apajieNbHbIX JIOCKOCTAX A U b . MoryT jau 3Ty npsmble ObITb:

a) mapajuIeIbHBIMKA,  0) CKpEIIMBAOITUMUCS?
Crhenaiite pUCYHOK JJIs1 KQXKJI0OTO BO3MOYKHOTO CITydasi.

Ne3. Yepes Touky O, nexalryro Mexy napauielbHbIMU IUIOCKOCTAMU ¥ U b , IPOBE/ICHBI
npsimeie / 1 m. [psimas [ mepecekaeT miockoctTd ¥ u b B TOUKax A; U A, COOTBETCTBEHHO,

npsiMasi m — B Toukax B; u B,. Haiijure nuny otpeska 4,B,, ecn A B, =12¢Mm,
BO:0B, =3:4.

Ne4. JTuaronans ky0a paBHa 6 cM. Haiinure:
a) pedpo ky0a;
0) KOCHHYC yria MeXAy AHaroHaisiMu Ky0a U INIOCKOCTBIO OJTHOM U3 €ro rpaHei.

Ne5. U3 Touku A k minockoctd @ mpoBeaeHbl HakIoHHbIe AB u AC, o0pa3yrolue ¢ IIOCKOCThio a
paBHbIe yribl. M3BecTHO, uT0o BC = AB . Halinute yriusl TpeyroiabHuka ABC.

11 sapuanm

Nel. Tpeyronsauku ABC u ADC nexaT B pa3HbIX IJIOCKOCTSIX U UMEIOT 0011yt0 cTopoHy AC. Touka
P — cepenuna croponsl AD, a K — cepennna ctoponsl DC.
a) KakoBo B3anMHoOe nosioxkeHue npsimMeix PK u AB?
6) Uemy paBen yron mexay npsmbiMu PK u AB, eciiu DABC =400 u DBCA =800 ?
[TosicauTe OTBET.

Ne2. [Ipsmbie a u b nexaT B EPeCceKaroNIMX IIOCKOCTIX ¥ U b . MOTyT JIi 9TH npsiMble OBITH:

a) mapajuIebHBIMK,  0) CKPEIIUBAOIUMUCS?
CrhenaiiTe puCYHOK JJIsl KQXKI0TO BO3MOYKHOTO CITydasi.

Ne3. Yepes Touky O, He JexKally0 MEKAY NapajlieIbHbIMU IJIOCKOCTAMU ¥ U b , IPOBEACHBI
npsimeie / 1 m. [psimas [ mepecekaeT miockoctd ¥ u b B TOUKax 4A; U A, COOTBETCTBEHHO,

npsiMasi m — B Toukax B; u B,. Haiijure nuny orpeska 41By, ecnn A,B, =15cM,

OB :OB, =3:5.
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Ne4. OcHOBaHMEM NPSAMOYTOJIBHOTO MapajlIeNIeNUIea CIIyKUT KBaApaT; JuaroHalb

napajulesenunea paBHa 2«/8 CM, a €ro u3MepeHus otHocarcs kak 1:12 Haligure:
a) U3MEpEeHNUs Napaleenunea;
0) cuHyC yria MeXJly JMaroHalblo Mapajuiesenunesia i MiI0CKOCTbIO €ro OCHOBAHUS.

NeS. 13 Touku A K IIIOCKOCTH IPOBEAEHBI NEpNeHIUKYIAp AO U ABe paBHblE HaKJIOHHbIE AB 1 AC.
N3BectHO, uto BC = BO . Halinute yrisl Tpeyroibanka BOC.
Kontpoabhas paGora Ne§
Bapuanum 1

1. OcHoBaHMEM AJIsl IPSMON IPU3MBI ABIISICTCS PaBHOOEPEHHAs! Tpareus, JUIMHBI OOKOBBIX
CTOPOH KOTOPOM paBHbI MO 13 cm, ocHoBanus 11 cv u 21 cm, miiomaae 1MaroHaabHOrO CEYEHUS
npusMel paBHa 180 ca’. Halinure BBICOTY IPU3MBL.

A. 16 cm. b. 12 cm. B.9cm.

2. Touka M ynaneHa OT Kax10# BepluuHbl kBajapata Ha 10 cyu. Haligute paccTosnue ot

TOYKH M 110 IJIOCKOCTH KBaJpara, €C/IM €ro CTOpOHa paBHa 6 V2 em.

A. 8 cm. b.9 cm. B. 10 cm.

3. Yepes Touky nepecedenus nuaroHaneit pomoa ABCD mpoBeJeH K ero MIOCKOCTH
nepneHaukysip MO nnuHoi 12 cm. Jlnaronanu pom6a paBHbI 18 cm u 10 cm. Haiinure
JUITMHY OO0JIbIIIeH HAKIIOHHOM.

A. 15 cm. b. 12 cm. B. 10 cm.

4. Ilnomaas OCHOBAHMS IIMJIMHJIPA OTHOCUTCS K IUIOIIAIM OCEBOTO CEYEHUS KaK 34,

Haiigute yron Mexay AMaroHaabio OCEBOTO CEUEHMS LMIMH/IPA U MIIOCKOCTHI0 OCHOBAHUSI.
A. 60°. b. 45°. B. 30°.

5. BeicoTa xoHyca paBHa 10 cu. HaliguTte nomanb ce4eHus, MPOXOosIIero Yepe3 BEPIIMHY
KOHYyCa U XOply OCHOBaHHMS, CTATUBAIONIYIO 1yTy B 60°, €Cliu IIIOCKOCTh CEYEeHUs 00pasyeT ¢
MJIOCKOCTBhKO OCHOBAaHMS KOHYyca yroJ 30°.

A. 100 ca’. B. 200 ca’. B. 500 ca?.

6. Haitnure o6bem kyba ABCDA B |C Dy, ecmu DE =1 cm, rae E - cepenuna pedpa
AB.

AE op B. 2= e, B. 1,5 crf.

V5 5V5

7. Beicota mumHApa Ha 12 cu Goblie ero pajuyca, a Iiomaab NOJHON MOBEPXHOCTH
paBHa 288 T cv’. HalinuTe paauyc OCHOBaHHUS MJIMHJIPA.
A.6cm. b.9 cm. B. 16 cm.
8. B umnuHap BrucaHa npaBuibHAas N-yrojibHas npusMa. HaliTi oTHOIEHHEe 00beMOB
IpU3MBI U WIKHAPA, €clii 1 = 4.

A 2 B. 5. B. X
3n

TT
9. OcnoBanuem nupamunbsl DABC aBiseTcs NpsMOYTOJIbHBIN TpeyroabHuk ABC, y
KOTOpOro runorenysa AB paBHa 29 cMm, kateT AC paBeH 21 cm. PeOpo DA nepneHANKYIsSpHO K
IUIOCKOCTH OCHOBaHUs U paBHO 20 cMm. HaliauTe niomane G0KOBOM MOBEPXHOCTH MUPAMUJIBI.
A. 580 cn’. B. 650 ca’. B. 790 ca’.
Bapuanm 2
1. JlnaroHanab NpaBUILHON YETHIPEXYTOJIBHOM MPU3MbI COCTABIISIET ¢ OOKOBOI IpaHbiO Yroj
30°. Haitnure 00beM MpU3MBbI, €CITU CTOPOHA ocHOBaHHIV 2 .
A. 2 oM’ B.4cM3 . B. 5V2 oM’
2. U3 Toukn A npoBeneHbI K MIIOCKOCTH HaKIOHHbBIE AB u AC niunHoi 12 cm u 18 cm.
Haiigure niuHbI mpoeKIuil HAKIIOHHBIX, €CITU OHa U3 HUX Ha 10 cu GombIe qpyroi.
A. 14 cmn 4 cm. b.6cvn9 cm. B. 10 cm u 20 cm.
3. W3 Touku M K miockocTH npoBeAeHbl HakioHHble MA u MB pnunoit 10 cmu 17 cm.
Haiigure paccrosinue ot Touku M 10 MIIOCKOCTH, €CIH JUTMHBI MPOSKIUH MPOHOPIHOHATbHBI
yuciaam 2 u 5.
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A. 6 cm. b. 7 cm. B. 8 cm.

4. JlnaroHajib OCEBOTO CEUCHUS NUIIMHIIpa paBHA 48 cm. YTOI MEXIy 3TOW TUAaroHajIbio U

oOpa3yromieii nuinHIpa paBeH 60°. Haiiaure panuyc nuauHapa.
A. 12 cm. B. 12V3 cm. B. 14 cm.

5. Bricota koHyca paBHa 8 om. Ha kakoM paccTosiHUH OT BEpUIMHBI KOHYCa HAJ0 IPOBECTH
IUIOCKOCTb, NapaJljIelIbHyI0 OCHOBAHUIO, YTOOBI IJIOIIA/(b CEUEHUS ObLIa paBHA MOJIOBUHE
TUTOIIA/IA OCHOBAHUS?

A.2V3 0m. B. 5 om. B. V2 om.

6. Kakoe xonnuectBo He(TH (B TOHHAX) BMEIIAeT HWIMHIPHUYECKAs LIUCTEPHA TUAMETPOM

18 m 1 BBICOTOM 7 M, eci II0THOCTE Hedtr 0,85 2/cm’?
A. 1513 m. b. 900 m. B. 2408 m.

7. Haubonpinast 1uaroHasb MpaBUIbHON MIECTUYTOJIBHOM MPU3MBI paBHA 8 ¢ U COCTABIISAET

¢ 6okoBBIM pedpoM yroia B 30°. Haitnure 00beM Mpu3MbL.
A. 72 en’. B. 64 ca’. B. 60 ca’.

8. PaBHOOEpEeHHAS Tparenys, OCHOBAaHUS KOTOPOM paBHBI 6 cm 1 10 cm, a OCTpBIN yromi
60°, Bpaiaercs BOKpyr 00JbIIero OCHOBaHMsl. BerurcnuTe mionaas NOBEPXHOCTH
MOJIyYEHHOTO TeJa.

A. 40 e, B. 40 V3 car’. B. 150 e,

9. B unnuHIp BOKcaHa npaBWibHAs N-yroyibHas npu3Ma. Haiinure oTHomeHnE 00bEMOB

NPU3MBbI U IIWIMH/PA, €CIH 1 = 3.

33 iy 3n
A. e b. \/; B. -

Bapuanm 3

1. OcHoBaHue NPSAMOI MPU3MbI - TPEYTOJIBHUK CO CTOPOHAMH 5 cmM U 3 cM U YIJIOM,
paBHbIM 120°, Mexay Humu. Hanbonbinas us miomaseii 00KOBBIX TpaHeil paBHa 35 o’
HaiinuTe momaas 60KOBOW MOBEPXHOCTH MTPU3MBI.

A. 42 cv’. B. 75 cm?. B. 108 cv’.

2. OcHoBanunem nupamuabl DABC sBisieTcsi paBHOOEIpEHHBIN TpeyTronbHuK ABC, B
koTopoM AB = AC, BC = 6 cm, Beicota AH = 9 cm. U3BecTHO Takxke, uto DA = DB = = DC =
13 cm. Haligure BBICOTY TUPAMMU/IBI.

A. 12 cm. b. 13 cm. B. 16 cm.

3. Touka M oguMHaKOBO yJiaJieHa OT BCEX BEPIIMH MPABUIBHOTO TpeyroiabHuka ABC u OT ero
miockocT Ha 6 cyv. HaliguTe paccrosinue OT TOYKU M 10 BEPIIMH TPEYTOIbHUKA, €CIH €ro
CTOpPOHA paBHa 8V3 cu.

A. 8 cm. b. 10 cm. B. 12 cm.

4. Otpe3ok AD nepneHAuKyISpeH K MII0CKOCTH paBHOOEIpEeHHOT0 TpeyronbHuka ABC.
U3BectHO, uT0 AB=AC=5 cm, BC=6 cm, AD = 12 cm. Haligute paccrosHue ot Touku [l 10
otpeska AC.

A.65cu.  B.10V3cm.  B.4V10cm.

5. HaiiguTe BBICOTY KOHYCa, ECIIH IUIOIIAb €10 OCEBOr0 CEYEHHs paBHA 6 OM’, a

IJIOLIAb OCHOBAHUS paBHa 8 On’.

Tt Tt Tt
wol  msf b

6. [luametp JlyHsl coctaisieT (MpUOIM3UTEIHHO) YETBEPTYIO YACTh IUaMeTpa 3eMIIu.
Haiigute otHOmeHre 06beMoB JIyHBI U 3eMJIH, CUUTAsI UX ILIapaMH.

1 1 1
A. 6_4. E. E. B. g.
7. Haiinute o0pa3yroIiyo yCeueHHOT0 KOHYCa, €CIM PaJAnyChl OCHOBaHUMN 3ecmubem,a
BbICOTA 4 CM.
A. 4 cm. b.5cm. B. 6,5 cm.
8. PaBHOOepeHHas Tparenus, OCHOBaHUS KOTOpOM paBHbI 6 cm U 10 cm, a ocTpblit yroiu

60°, Bpariaercst BOKpyr Oosibiiero ocHoBaHus. Haliaure oobeM Tena BpalieHusl.
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A. 487 e’ B. 1007+ 6 e, B. 1207 cad’.

9. OcHoBaHuEM NMHUPAMUJIBI SIBISETCS TPEYTOIBHUK CO cTopoHaMmu 12 cm, 10 em, 10 cm.
Kaxxnas OokoBass TIpaHb HaKJIOHEHA K OCHOBaHUIO 1o yriaoM 45°. Halinute niomanb 60koBoH
MOBEPXHOCTU MUPAMUJIBL.

A. 48 e’ B. 48V3 car’. B. 48V2 e,
Bapuanm 4

1. OcHoBaHMe MPSIMOIl IPU3MBI — PaBHOOEIPEHHBIN TPEYTOJIbHUK CO CTOPOHOUH 6 cum, a

nuaroHaiib 0okoBoi rpanu 10 cu. Haliqure mutoniaas 60KOBOW MOBEPXHOCTH MTPU3MBI.
A.2 end. B.2V2 o’ B. 4 ca.

2. OcHOBaHME MUPAMUJIBI - IPSIMOYTOJIBHUK €O cTOpoHamu 6 cv u 8 cm. BricoTa
NUpaMUJIbI paBHa 12 cm U TPOXOTUT Yepe3 TOUKY MepeceueHus AuaroHaneii OCHOBaHUS.
Haiinure 60xoBBIE pedpa MUpPaMUIBI.

A. 12 e B. 13 cm. B. 13V2 cnm.

3.Yepes Bepuinny B pomba ABCD npoBeneHa npsimasi BM, neprneHuKyIsgpHas K €ro
iockocT. Haliure pacctosiHue ot TOYKU M 1o TpSMBIX, COAEPIKAIIUX CTOPOHBI
pom0a, eciiu AB = 25 cm, . BAD =60°, BM=12,5 cm.

A.125cmu 25 cm b.13cem u25cm. B. 12,5 cm u 24 cm.

4. Bricora nunuHApa paBHa 10 om. [Tnomans cedeHus: MUIMHPA TUIOCKOCTHIO,
napasueIbHON OCH LMIIMHApPA U yAAleHHON Ha 9 Om oT Hee, paBHa 240 om °. Haiigute paguyc
IUATTUHIPA.

A 15 om. B. 15,5 om. B. 15V2 om.

5. Tlmomans oceBoro cedeHus koHyca pasHa 0,6 cv’. BeicoTa koHyca pasHa 1.2 cu.
Haitgure nomans noJHOM MOBEPXHOCTH KOHYcCA.

A 1ST en’ B. 0,9V2 1t en. B. 0,97 car,

6. Haiimute oOpa3syromnyio yceueHHOro KoHyca. Eciau pagnycel oCHOBaHUHM paBHBI 3 ¢cM | 6
CM, a BBICOTa paBHaA 4 CM.

A. 5.5 cm. B. 5 cm. B.5V2 cn

7. Jlmaronainb npsiMOYTOJIBHOTO Mapajienenuneaa pasHa 18 cu u coctasnset yrou B 30° ¢
IUIOCKOCTBIO OOKOBOI1 rpanu 1 yroi B 45° ¢ 60koBbIM pedpom. Haiinute ob6bem
napasuiesenumnesa.

A. 7292 e, B. 729 ca’. B. 729V2 e,

8. PasBepTkoii OOKOBON IOBEPXHOCTH KOHYCa SBIIIETCS CEKTOp ¢ Ayroi . Haligure f3,
€CJIM BBICOTA KOHYCa paBHa 4 CM. a paJilyC OCHOBaHUS paBeH 3 CM.

A. 230°. b. 250°. B. 216°.

9. CKOJBKO MOHAAOOUTHCS KPACKH, YTOOBI TOKPACUTH OaK IMUIUHAPUYIECKON (POpPMBI C
JMaMeTpOM OCHOBaHMs 1,5 m 1 BeIcoTOM 3 M, ecim Ha 1 m? pacxomyercss 200 2 Kpacku.

A.1,125 1t ke. b.1,5 7t ke. B. 153 T K2
OtBeThi: 1 2 3 4 5 6 7 8 9
Bapuanm 1 B A A B B B A A B
Bapuanm 2 B A B B B A A B A
Bapuanm 3 B A B B A A B B B
Bapuanm 4 A B A A B B B B A

1.Cnenudukanus KOMIJIEKTA OIEHOYHBIX MaTepuaoB. Pacnipenesenue TeCTOBbIX
3aJaHMii 10 TUNIAM U YPOBHAM CJIOKHOCTH.
Tadauua 1. Tunel, ypoBeHb CJI0KHOCTH U BpeMsl BbINOJIHEHUSI TECTOBBIX 3aJaHM.
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Bpems
Howmep 3ananus Twunel 3amagus YpoBeHb BBITTOJTHCHMS,
CII0KHOCTH -
3aganue 1-5 3aaHre OTKPBITOTO THUIMA C Pa3BEPHYTHIM | BHICOKHIA 8
OTBETOM
3amaunue 6-10 3aJaHus OTKPHITOTO TUIIA HA JONOJIHCHHUE HOBBIIIEHHBIA | 5
3ananue 11-13 | 3aganue 3akpbITOrO THUIA HA YCTAHOBJIEHHE | Oa30BBIN 2
MOCJIEOBATEIHLHOCTH
3amanue 14-16 | 3amanne  KOMOWMHUPOBAHHOTO TUMA ¢ | 0A30BBIH 2
BHIOOPOM OJHOTO BEpPHOTO OTBETA U3
YETHIPEX MPEJIOKEHHBIX U 0OOCHOBAHHEM
BBIOOpA
3amanme 17-19 | 3amanue 3akppITOTO THIA HA YCTAHOBJIEHHE | 0a30BBIN 2
COOTBETCTBUSI
3aganue 20 3ajanre  KOMOWMHUPOBAHHOTO TUMA ¢ | 0a30BBIA 2
BBIOOPOM HECKOJBKHX BapUaHTOB OTBETA U3
MPEIIOKEHHBIX U 000CHOBAHHWEM BBIOOpa

Tab6auna 2. CueHapuu BbINOJHEHHsI TECTOBBIX 3aaHUil

Tun 3aganus

IlocnenoBaTrenbHOCTD IEUCTBUN
MIPH BBITIOJTHEHUH 33JTaHUS

3ajanue KOMOWMHHPOBAaHHOTO THMA C
BEIOOPOM OJHOTO BEpPHOTO OTBETa W3
YEeTBIPEX MPEIOKEHHBIX 1 000CHOBaHUEM
BBIOOpa

[IpounTaiite TEKCT, BHIOCPUTE MPaBUIBHBIN OTBET
U 3aIUIINATE apryMEHTHI, 000CHOBBIBAIOIINE BBIOOP
OTBeTa

3ajanue KOMOMHHpOBaHHOro THma c | [IpouwTaiiTe TeKCT, BHIOCPUTE MPABUIIbHBIC OTBETHI
BBIOOPOM HECKOJBKHX BApHUAaHTOB OTBETA | M 3AMHUIIUTE apTyMEHThI, 000CHOBBIBAIOIINE BHIOOP
U3 TPEUIOKCHHBIX W OOOCHOBAaHHEM | OTBETOB

BBIOOpA

3amanue 3aKpPBITOTO THIIA Ha | [TpouuTaiite TEKCT u YCTaHOBHTE
YCTaHOBJICHHE MTOCIICIOBATETLHOCTH MOCJIEI0BATEILHOCTD. 3anuimmnTe

COOTBETCTBYIOIIYIO  ITOCJIEIOBATEIIEHOCTD
CJIeBa HAMpaBo

uudp

3az[aHHe 3aKpPBITOI'O
YCTAHOBJICHUC COOTBCTCTBUA

THUIIA Ha

[IpounTaiiTe TEKCT W YCTAaHOBUTE COOTBETCTBHE.
3anuiuTe BBIOpaHHBIC QP noJt
COOTBETCTBYIOIIMMHU OyKBaMHU.

3aJIaHI/I$I OTKPBITOTO THIIA HA JOIIOJTHCHUC

[TpounTaiiTe TEKCT U TOTOTHHUTE (Ppa3y

3alaHue OTKPBITOrO THIA C Pa3BEPHYTHIM
OTBETOM

[IpounTaiiTe TEKCT W 3aNMIIATE Pa3BEPHYTHIN
000CHOBaHHBIH OTBET

Taoauna 3. CucreMa oLeHUBAHNSA 3aTaAHUIA.

Howmep VYKa3aHus 10 OLICHUBAHUIO Pesynbrat onjenuBanus (6ansl,
3aJJaHUsA MOJIyYEHHBIE 32 BBITTOJIHEHUS
3aJIaHMsl)
3ananue 1-5 | 3agaHue OTKPBITOrO TUIA C pa3BepHYTHIM | [loyHBI mnpaBuUIbHBIA OTBET Ha

OTBE€TOM

3aJJaHue OIlCHHMBaeTca 3 Oayuramu;
eciau JOTIyIIeHA oJHa
OIIMOKAa/HETOYHOCTD /OTBET
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MpaBUJIbHBIN, HO HE MOJHBIA — 1
OaJ1, ecau JOMyIeHo 0oJiee OTHOM
omMOKKA / OTBET HENMpPaBUJIBbHBIN /
oTBeT OTCyTcTBYeT — () OaIII0B.

3amanue  6- | 3agaHus OTKPBITOTO TUIA HA AonojgHeHue | [loyHbIl npaBuiIbHBIE OTBET Ha
10 3aJJaHle OllcHHMBaeTca 3 Oayutamu;
eclin JIOTyIIeHa oaHa
OIIMOKA/HETOYHOCTh /OTBET
[IPaBWIbHBIN, HO HE MOJHBIA — 1
OaJy1, eciu JOMyIeHo 0oJiee OTHOM
omMOKKA / OTBET HENMpPaBUJIBHBIN /
oTBeT OTCyTcTBYeT — () OaJIO0B.
3anaHue 3ananue 3aKpBITOrO TUINA Ha | CoBnajieHue ¢ BEPHBIM OTBETOM
11-13 YCTaHOBJICHUE TTOCJIEA0BATEILHOCTH orieHUBaeTcs 1 OayyioM; HEBEpPHBII
OTBET WM ero orcyrctBue — 0
0aJII0B.
3aaHue 3ananue KoMOuHHMpoBaHHoro Tuna c | [lonmHoe coBmageHue ¢ BEpPHBIM
14-16 BBIOOPDOM OJTHOTO BEPHOTO OTBETa W3 | OTBETOM OIICHWBaeTcs | Oamiom;
YEeTBIPEX MPEIOKEHHBIX 1 00OCHOBAaHUEM | HEBEPHBII OTBET J5R101 ero
BBIOOpaA oTcyTcTBHEe — () 0aII0B.
3amganue 3ananue 3aKPBITOTO THIIA Ha | CoBnazieHue C BEPHBIM OTBETOM
17-19 YCTAHOBJICHUE COOTBETCTBUS oricHUBaeTcs 1 OayioM; HEBEpPHBII
OTBET WM ero orcyrctBue — 0
0aJII0B.
3aganue 20 3aganne koMmOuHHMpoBaHHOTO THHa ¢ | [lomHOe coBmaneHne ¢ BEPHBIM
BBIOOPOM HECKOJBKMX BapHUaHTOB OTBETAa | OTBETOM OIleHHBaeTcst 1 OGammowm;
W3 TPEUIOKEHHBIX W  O00OCHOBAaHWEM | HEBEPHBIN OTBET J3R101 ero
BBIOOpA orcyrcTBre — () 6ayuioB.
Tabauuna 4. JlomojHUTe/JbHbIE MATEepPHAJbl M 000pyAOBaHHE, He0OXOAUMBbIE I

BBINOJIHEHUS TECTOBBIX 3adaHUH

Kon HanmeHoBaHME KOMIICTSHIIMH JlonomHUTEIbHBIE MaTEPUATTBI
KOMITETCHITUU u 000pyJ0BaHHUE
- - bymara
Pyuka

2. TecToBbBIC 3a1aHUA

Bapmuanr 1

1. IpouwnTaiiTe TEKCT ¥ 3aNUIINTE Pa3BePHYTHIii 000CHOBAHHBIII OTBeT.
HaiiTi konmu4ecTBO crioco60B, KOTOPHIMU MOKHO PACCaIUTh TPEX PeOsT.
ITAJIOHHBIN OTBET.
2. IlpouuTaiiTe TeKCT H 3aNMIINUTE Pa3BePHYTHIH 000CHOBAHHBIN OTBET.
Kakas nmpoOp Ha3pIBaeTCS MPaBUIILHOM?
JTaJIOHHBII OTBeT.

3. IIpouuraiiTe TeKCT U 3aNMIINTE PA3BEPHYThI 000CHOBAHHBII OTBET.
Ha ocHOoBaHUM CBOWCTB OMCCEKTPUCHI 3aUILIUTE €€ ONPEIEICHUE.
HekoTopsie cBoiicTBa OMCCEKTPHCHI:
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o Kaxnas Touka, jexarias Ha OUCCEKTPUCE YIJla, HAXOAUTCS Ha OJJMHAKOBOM PACCTOSIHUU
0T 00€UX CTOPOH 3TOT0 YIJIa — 3TO KIIOYEBOE CBONCTBO OMCCEKTPHCHI.

e B TpeyronbHHKE MOYXHO IPOBECTU TPU OMCCEKTPUCH! U3 KaXKI0W BEPIIMHBI, U BCE OHU
NIEPECCKYTCA B OJIHOI\/’I TOYKE, KOTOPAaA HAa3bIBACTCA HCHTPOM BITMCAHHOM OKPY>KHOCTH.

e buccekrpuca yria TpeyroibHHMKa JIE€IUT IPOTUBOIOJIOKHYIO CTOPOHY Ha OTPE3KH,
MIPOIOPLIMOHANIbHBIE MPUIIEKAIIUM CTOPOHAM.

e VYron Mexay OMCCEeKTpUCAMHU JABYX CMEXKHBIX YIJIOB (MEXIy BHYyTPEHHUMH U BHEIIIHUMHU
OucceKkTpucaMu YIJIOB TpeyToJIbHHUKA IPU OJJHOU BepiinHe) paBeH 90 rpagycam

JTaJIOHHBII OTBeT.

4. IIpounTaiiTe TEKCT M 3aNUIINTE Pa3BePHYTHIi 000CHOBAHHBIN OTBeT.
Ha ocHoBannu qaHHO# (pOpMYITBI COKpaIlEHHOTO YMHOXKEHUs (a + b)? = a? +2ab+b?, 3anummTe
€€ CIIOBECHYI0 (OPMYITHUPOBKY.
JTAJIOHHBII OTBeT.

5. IIpounTaiiTe TEKCT U 3aNUIINTE Pa3BEPHYTHI 000CHOBAHHBIN OTBET.
Haiiti konmndecTBO crioco060B, KOTOPBIMU MOKHO PACCAUTh YETHIPEX PEOsT.
ITAJIOHHBIN OTBET.

6. JlonoanuTe ¢ppasy [launsie uncna V169 V0,64 V2 maswBaroTes ... ?

7. Jonoanute ¢ppa3sy. Beskas GeckoHedHas necsiTHUHAs HENlepuoanieckas Apo0Ob
ABJISIETCS YUCIIOM .... 7

8. JonmosnuTe ppa3y. ParrioHanbHble U UppallMOHAIBbHBIE YHCIa BMECTe 00pa3yroT
MHOKECTBO ....

9. Jomoauute ¢pasy. Paznocts KyOOB IByX BhIpa)KEHUU paBHA MPOU3BEICHUIO PA3HOCTH
MIEPBOTO U BTOPOT'O HA ...

10.  Jdomounure ¢pa3zy. 'eomerpusi — pazjien MaTeMaTUKU, U3y4darOLUi
CBOICTBA ...

11. IIpouuTaiiTe TEKCT U YCTAHOBUTE MOC/IEI0BATEIbHOCTh. PacmoJioxkure yncia B
NopsiAKe BO3PACTAHMA
1. -23
2. 0
3. 45
4. 45

3anummuTe COOTBETCTBYIOIILYIO TOCIICIOBATEIIBHOCTD (P CIIeBa HAMIPABO:

5. TIpoumTaiiTe TEKCT M YCTAHOBHTE MOCJIeI0BATEIbHOCTD. Pacno/ioxkuTe yuc/ia B NopsajaKe
yObIBaHUS

1) 6,7

2) -2

3) 0

4) 400

3anumuTe COOTBETCTBYIOIYIO MOCIEN0BATEILHOCTD HU(P CII€Ba HAIPABO:
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6. IlpoumTaiiTe TEKCT U YCTAHOBUTE NOCJAEA0BATENbHOCTD. Pacnoso:kure yncia B nopsjake

yObIBaHUS
1) -6,7
2) -2/5
3) 08
4) 4

3anumunre COOTBCTCTBYIOIIYIO IMMOCIICAOBATCIIBHOCTD I_II/I(I)p CJICBA HAIIpaBO:

7. IlpouMTaiiTe TeKCT, BbIOepUTe ONWH MNPABMJIBHBLI OTBeT M 3aNUIIATEe APryMeHTHI,

000CHOBBIBaKOLIIME BHIOOP OTBETA.

Pemmre paBuenue log X +log 5=log 20
g4 g4 g4

1)15

2)5

3)4

4) 10.
OTtBert.
Ob0ocHoBaHHE.

8. HpoanaﬁTe TEKCT, BblﬁepI/ITe OJAUH npaBnanmﬁ OTBET M 3alUIIUTE APryMeEHTbLI,

000CHOBBIBAIOLIMIE BHIOOP OTBETA

Pemre paBHeHue log7 X+ log7 6:10g7 18.

1)0

2) 11

3)3

4)12.
OTtBer.
ObocHOBaHHE.

9. Hpoanaif[Te TEKCT, BLIﬁepHTe OJUH HpaBl/lJ'l])HI)Iﬁ OTBET U 3aNMUIUTE aAprymMmeHTbl,

000CHOBBIBAIOLIME BHIOOP OTBETA

Pemmre paBaenne log X +log 3=log 12.
g5 g5 g5

1)0
2)4
3)9
4) 15.
OTtBer.
O06ocHoBaHue.

10. IIpoyuTaiiTe TeKCT U YCTAHOBUTE COOTBETCTBHE.
K kakaoi mo3uium, 1aHHOM B JIEBOM CTO0JI01IE, MOA0epUTE COOTBETCTBYIOILYIO
MO3MIIHI0 W3 MPABOBOI0 CTOJIOIA.

3agaua OtBet

A Crepeometpust 1 Paznen MAaTEMaTHUKHU M3y4Yaroun CBOICTBa
reOMEeTPHUECKUX (PUTYp B IPOCTPAHCTBE

b Konyc 2 I'eomeTrpruyeckoe TeJIO, KOTOPOE IPEACTAaBISAET
co0Ol COBOKYNHOCTb BCEX TOYEK IPOCTPAHCTBA,
HAXOJSIIMXCS OT LIEHTpA HAa PAaCCTOSHUM, HE 0OjblIe
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3aJaHHOTIO. 910 pacCTOsAHUEC HA3BIBACTCA PaanyCcoM

mapa

B [ap 3 DOTO  Teno  BpallleHUs, KOTOpPOE  IOJy4yaeTcs
BpalICHUEM MPSAMOYTOIBHOIO TPEYTrOJIbHUKA BOKPYT
oHOTrO U3 KaTeToB. [Ipsmas, KoTOpasi COIEPKUT I3TOT
KaTeT, Ha3bIBAETCsl OChKO KOHYyCa

r Humaap 4 I'eomeTpuyeckoe TEJIO, OTpaHUYECHHOE
HUJTUHAPUYECKOU MTOBEPXHOCTHIO u JIBYMS

napaJlJICJIbHBIMHU IIJIOCKOCTAMH, IICPCCCKAIOIMMU eé

3anumure BoIOpaHHble HMGPHI 01 COOTBETCTBYIOIIMMU OYKBaMM:

A b

B r

11. IlpouunTaiiTe TeKCT M YCTAHOBHUTE COOTBETCTBHE.
K kaxaoi nmo3unum, J1aHHOHW B JIEBOM CTOJI0LE, MOA0epHUTE COOTBETCTBYIOILYIO

MO3UIUI0 U3 ITPAaBOBOI0 CTOJIOIA.

3amaua OT1Ber

A Ha HOIb 1ennTh HEeNMb3st 1 Teopema IIudaropa

b KBagpar  rumoreHy3sl  paBeH  cymme | 2 Bepno

KBaJIpaTOB KaTE€TOB

B Konyc 3 3TO  TENO0  BpalleHUsA, KOTOpOe
MOJTyYaeTCs BpalIeHUEM
MPSIMOYTOJILHOTO TpEeyroJbHUKA
BOKPYT OJJHOT'O M3 KATETOB

r [Tapamienorpamm 4 YETBIPEXYTOJIBHUK, Y  KOTOPOro
MIPOTHUBOJIEKAUE CTOPOHBI
MOMApHO MapajUIeNIbHbI, TO €CTh
JIeXaT Ha NapaJuIeNIbHBIX IPSIMBIX.

3anumure BLIﬁpaHHLIe HHd)pr noa COOTBETCTBYIOIIITMMHU 6y1€BaMI/I:

A b

B r

12. IlpouunTaiiTe TeKCT H YCTAHOBHTE COOTBETCTBHE.
K kaxaoii mo3uuuu, 1aHHOM B JIEBOM CTO0JI011e, 1100epuTe COOTBETCTBYIOILYIO

MO3UIMIO U3 MPABOBOI0 CTOJIOIA.

3agaua OTtBer
A Kaxoit norapupm HazbiBaeTcs | 1
HaTypaJbHbIM? Jorapugm Mo OCHOBAHUIO €
b Jlorapugpm 2 | 310 MaTemMaTH4yecKas byHKIHA,
KOTOpas  SIBJISIETCS  OOpaTHOM K
omepanusiM BO3BEJCHUST B CTEIMECHbD.
Jlorapudm orBeuaer Ha Bompoc: «B
KaKyl0 CTENeHb BO3BECTH 4YHUCIO a,
YTOOBI MMOJYYHIIOCH YHUCIIO b
B Kaxkoii morapucm Ha3pBaeTcst AecATHUHBIM? | 3 | Inx
r 4 | morapudm 1o ocHoBaHuio 10
O003HaYeHNE HATYPATIBLHOTO JIorapugma?

3anuuuTe BoIOpaHHbIE IIU(PHI 10/ COOTBETCTBYHIIMMH OYKBAMH:

A b

B
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13. IlpouuTaiiTe TeKcT, BbIOEpUTE BCe MPABUJIbHBIC OTBETHI U 3ANIMIINTE APryMeEHTHI,
000CHOBBIBAKOLIINE BHIOOP 0TBETA. YKAKHUTE BCe BEPHbIE CBOHCTBA NMPSMOYI0JIbHHUKA.
1) Bce cTopoHBI paBHBI
2) Bce yrusl npsimbie
3) IIpoTHBOMONIOKHBIE CTOPOHBI PABHBI
4) OpwH npsMO¥ yroi

OTtBerT.

Oo0ocHoBaHue.

Kiroun k onieHUBaHHUIO

Bapuant 1
Ne Bepnblii oTBeT Kpurepuu
3a1aHus
1. Orger. Ecin nepsoro u3 pedsaT na 10 Mectax MOXHO | | 6 — nOIHOe NpaABUIbHOE
nocaauts 10 cnocobamu, BTOporo — 9 cmocobamu, | coomeemcmaue;

TpeThero — 8 cmocobamu, Torma Oymer 720
crioco0oB. Pemernne: 10 x 9 x 8 = 720 cr1oco00B.

0 6 — ocmanvubie cryuau

2. IIpaBunbHOM  HaspiBacTcs  JApoOb, y KOTOpPOM | [ 6 — noanoe npasuibHoe
YUCJIUTENL MEHBIIE 3HaAMEHATENA. DTO 03HAYAET, YTO | coomeemcmeaue;
3Ha4Y€HUE TPABHJILHOM JApoOM BCEraa MEHBIIE | () 4 — ocmanbHble C. Ayuau
€JIMHUIIBL,
3. buccextpuca— sy4, HCXOAAIINI U3 BEPIIMHBI yIla ¥ | [ 6 — noiHoe npasuivbHoe
OCIIAINNUY 3TOT YI'OJI Ha JIBa PaBHBIX yIJla coomeemcmaeue,
0 6 — ocmanvhbie cryuau
4. KBazpat cymMMbl ABYX BBIpa)KEHHU paBeH KBaapaTy 1l 6 — nonHoe npasuibHoe
TIEPBOTO BBIPAKECHHUS ILTIOC YIABOCHHOE IPOM3BEACHUE | coomeemcmeue;
IIEPBOTO HAa BTOPOE ILTIOC KBAPaT BTOPOTO 0 6 — ocmanvhvie ciyuau
BBIPKCHHS.
5. Orger. Ecnm nepBoro us pedsar Ha 10 mectax MOXHO | | 6 — ROIHOe NpasuibHOe
nocaauth 10 ciocobamu, BTOporo — 9 crocobamu, coomeemcemaue;
TpeTbero — 8 crocobamu, 4eTBepTOro — 7 0 6 — ocmanvhvie ciyuau
criocobamu, Toraa Oymer 720 cioco6oB. Pemenue: 10
x 9 x 8 x 7= 5040 cnoco0oB.
6. WppaluOHaTIbHBIMU 1 6 — nonHoe npasunvHoe
coomeemcmeue,
0 6 — ocmanvHvle cryuau
7. HppaMOHATHHBIM I 6 — nonnoe npasuibHoe
coomeemcmeue,
0 6 — ocmanvhbie cayuau
8. JICUCTBUTEIBHBIX YHCEI 1l 6 — nonnoe npasunvHoe
coomeemcmeue,
0 6 — ocmanvHvle cryuau
9. HEMOJIHBIM KBaJIpaT UX CyMMBbI 1l 6 — noanoe npasuivHoe
coomeemcmaeue,
0 6 — ocmanvhbie cryuau
10. MPOCTPAHCTBA, TAKWE KaK paccTosiHue, popma, 1 6 — nonnoe npasunvHoe
pasMep 1 B3aUMHOE PacIiojokeHue Guryp coomeemcmeue,
0 6 — ocmanvuvle cayuau
11. 1),2),3),4) 1 6 — nonHoe npasunvHoe
coomeemcmeue,

0 6 — ocmanvHvle cryuau
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12. 4),1),3),2) 1 6 — nonHoe npasunvHoe
coomeemcmeue;
0 6 — ocmanvHbie cryyau
13. 4),3),2),1) 1 6 — noanoe npasuivbhoe
coomeemcmeue;
0 6 — ocmanvHble cayuau
14. Ortser. 3) 2 6 — noawmvlli NPABUNILHBLIL
O0ocHOBaHME: OTBET HOJIYYEH B Pe3yJIbTaTe PEMEHUs | omaeem,
sorapu(h)MUYECKOr0 YpaBHEHHUSI [0 CBOHCTBAM 1 6 — o0un u3 npasUILHbIX
norapu@ma ¢ OIMHAKOBBIM OCHOBaHUEM PaBHBIM 4. Omeemos e yKazan;
0 6 — ocmanvuvle cayuau
15. Ortser 3) 2 6 — nowHvll NPABUILHBLU
OG6ocHOBaHHUE: OTBET MONYYEH B PE3YNLTATE PEIIEHUS | omegent;
JOrapu(MUUECKOTO ypaBHEHHS 110 CBOHCTBAM ] 6 — o0un u3 npAGUALHBIX
norapuMa ¢ O/IMHAKOBBIM OCHOBAHUEM PABHBIM 7. | oy oo o0 1o yKasan;
0 6 — ocmanvHble cryuau
16. Orger 2) 2 6 — noamvlli NPABUNILHLLIL
OO0ocHOBaHME: OTBET HOIYYEH B Pe3yJIbTaTe PEMIeHUs | omegem,
Jorapu(h)MUUECKOTO YpaBHEHHSI [0 CBOHCTBAM | 6 — o0un u3 nNPAGUALHLIX
norapuMa ¢ O/IMHAKOBBIM OCHOBAHHEM PABHBIM S. | o o0 1o yKasan;
0 6 — ocmanvhble cryuau
17. A b B r 1l 6 — nonmoe npasunvhoe
1 3 2 4 coomeemcmeue;
0 6 — ocmanvHble cryuau
18. A b B r I 6 — nonHoe npasunvHOe
2 1 3 4 coomeemcmeue;
0 6 — ocmanvHble cayuau
19. A b B I 1l 6 — nonmoe npasunvHoe
1 2 4 3 coomeemcmeue;
0 6 — ocmanvhbie cryuau
20. Otser. 2), 3) 1l 6 — nonHoe npasuibHoe
O6ocnoBanue. [1o onpenenennro NPAMOYTONBHUK — | coomeemcmeue;

YEeTBIPEXYTOJIBHUK, Y KOTOPOTO BCE YTIIBI IPSMBIE.
HexoTtoprie cBoiicTBa mpsIMOYTOJIbHUKA!
[TpoTHBONON0)KHBIE CTOPOHBI PABHBL.

0 6 — ocmanvHble cayuau

1.

Bapmuanr 2
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IIpouuTaiiTe TEKCT U 3aNMIINTE PAa3BePHYTHI 000CHOBAHHBIN OTBET

HaiiTi komu4ecTBO crioco00B, KOTOPHIMU MOKHO PaCCaIUTh YETHIPEX PEOsT.
OTaNOHHBIA OTBET.
IIpounTaiiTe TEKCT M 3aNUIINTE Pa3BePHYTHIH 000CHOBAHHBIN 0TBET
Kakast 1po0b Ha3bIBaeTCs HEMPaBUILHOM?
OTanOHHBIA OTBET.

IIpounTaiiTe TEKCT M 3aNUIINTE Pa3BePHYTHIN 000CHOBAHHBIN OTBET
Ha ocHOBaHuUM CBOMCTB MeIMaHbl 3aIMILIUTE €€ OIPEACIICHUE.
HexoTopsie cBOIICTBa MEAUAHBI:
- Bce Tpu Menuanbl nepecekaroTCs B OHOM TOUKE — LEHTPOUIE WA LIEHTPE TAKECTH
TPEyTOIbHUKA. DTO MEPECEUCHHE BCET1a HAXOAUTCS BHYTPU TPEYTOJIbHHKA.
-Touka nepecedyeHuss MeIuaH ACIUT KAXAYH MEIWaHy B OTHOLIEHHUU 2:1, cuurtas oT
BEPILIUHBI.




-OTpe3ku MearaH OT BEPIIMH J0 IIEHTPOUJA ACNST TPEYrOJbHUK Ha TPU TPEyTrOJIbHUKA

PaBHOI TUIOIIA N,

- Tpu MeauaHbl JENAT TPEYTOJIBHUK HA IIECTh TPEYTOJIbHUKOB PABHOM ILIOIIAIH.
DTaJIOHHBIN OTBET.

4. IlpounTaiiTe TEKCT M 3aNUIINTE Pa3BEePHYTHIN 000CHOBAHHBIN OTBET
Ha ocnoBannu dopmyinsr Teopems! [ludaropa a? + b* = ¢?, 3anummre ee CI0BECHYIO
(OPMYIIUPOBKY.
OTallOHHBIN OTBET.

5. IlpoumTaiiTe TEKCT U 3aMUIIUTE Pa3BEePHYTHIi 000CHOBAHHBIH O0TBET
HaiiTi konmu4ecTBO crioco60B, KOTOPHIMU MOKHO PaCCaIUTh TPEX PeOsT.
OTaJIOHHBIA OTBET.

6. domoanute ¢pa3zy. Jlannsie uncna V196 V0,66 7 HaspBaroTcs .... 7

7. Homosnute (ppa3y. ParmoHanbHbIe U UppaIiOHATBHBIC YHCIa BMECTE 00pa3yIoT
MHO>KECTBO ....

8. Jlonmoanute ppa3y. Beskas 6eckoHedHAs NeCATUIHAS HETIEPHOINIECcKas TpoOh
SBIISIETCS YUCIIOM .... ?

9. Jlomoanute (ppasy. Pacmmpenne MHOXKECTBA HATYPAJIBHBIX YUCE, [10JIy4aeMOe
no0aBIeHHEM K HEMY HYJISl M OTPULIATEIbHBIX YUCEI, 00pa3yeT MHOKECTBO ...

10. domoanute ¢gpa3zy. CrepeoMeTpus — pa3aes MaTEMATUKU, U3yYarOLUid CBOMCTBA
reoMeTpruecKux (Guryp B

11. IIpouuTaiiTe TEKCT M YCTAHOBHMTE MOCJIEI0BATEILHOCTD. Pacnosnoxure yucjia B nopsiake
BO3pacTaHus
1) -23
2) 0
3) 45
4) 45
3anumuTe COOTBETCTBYIONLYIO MOCIEI0BATEIBHOCTh IM(P ClIeBa HAMIPaBO:

12. IIpouuTaiiTe TEKCT H YCTAHOBUTE MOCJI€I0BATEIBLHOCTb. PacnosioxkuTe 4yuciaa B mOpsiaKe
yObIBaHMS

1) 6,7

2) -2

3) 0

4) 400

3anuiuTe COOTBETCTBYIOIILYIO MOCIEI0BATEIBHOCTh (P ClIeBa HAMIPABO:

13. IIpouuTaiiTe TEKCT U YCTAHOBHTE NOC/Ie10BATEJNBHOCTh. PacnosioxkuTe 4nciaa B nopsjake
yObIBaHWUS

1) -6,7

2) -2/5

3) 08

4) 4

3anuiuTe COOTBETCTBYIOILYIO MOCIEI0BATEIBHOCTh LIM(P ClIeBa HAIIPABO:

92



14. [IpoyuraiiTe TeKCT, BbIOEPUTE OJUH NPABWIbHBIA OTBET M 3alMIINTE APTYMEHTHI,

000CHOBBIBaIONIHE BHIOOP OTBETA

Pemnte paBaeHue log4 y+ log4 5=log4 20

1)15

2)5

3)4

4) 10.
OTtBerT.
Oo0ocHoBaHue.

15. IlpouwnTaiiTe TeKCT, BbIOepHTe OAUH NPABWIbHBLIA OTBET M 3alMUIIUTE APrYMEHTHI,

000CHOBBIBaIONIHE BHIOOP O0TBETA

Pemnte paBHeHue log5 X+ log5 6=log5 18.

1)0

2) 11

3)3

4 12.
OTBerT.
Oo0ocHoBaHHe.

16. IIpouuTaiiTe TeKCT, BbIOEPUTE OJMH TNPABHJIbHBLIH OTBEeT W 3aNMIINTEe APryMeHTHI,

000CHOBBIBAIOIIIHE BHIOOP OTBETA

PemnTe paBHeHune log4x + log4 3= log4 12.

1o

2)4

3)9

4) 15.
OTtBer.
OO6ocHoBanme.

17. IIpouuraiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE.
K kaxxaoi mo3uinum, 1aHHOM B JIEBOM CTOJI0LE, MO0epHUTe COOTBETCTBYIOILYIO
MO3MIIHI0 U3 IPABOBOI0 CTOJIONA.

3anaua OTtBer

A CrepeomeTpus 1 Paznen MaTeMaTHKU 1763 A 1 {001105071 CBOIiCTBa
TeOMETPHUYECKUX PUTYp B IPOCTPAHCTBE

b Konyc 2 I'eomeTpnueckoe TeJO, KOTOpPOE MpEACTaBISAET
co00l COBOKYITHOCTh BCE€X TOUYEK MPOCTPAHCTBA,
HAXOJSIIUXCS OT IIEHTpA Ha PAcCTOSHUM, HE OOMbIIIe
3aJIaHHOTO. DTO PACCTOSTHUE HA3bIBACTCS PaJMyCOM
mapa

B [Tap 3 DTO  Teno  BpalleHUsA, KOTOPOE  IMOIy4aeTcs

BpAlllEHUEM MPSMOYTOJIBHOIO TPEYTOJbHUKA BOKPYT
OJIHOTO U3 KaTeToB. lIpsmMas, KkoTopas cCOAepKHUT 3TOT
KaTeT, Ha3bIBAETCS OChIO KOHYCA

3anumure BoiIOpaHHbIe LU

PbI TOA COOTBECTCTBYIOIIIUMHU OyYKBaMu:

A

b

B

18. IIpoyuTaiiTe TeKCT U YCTAHOBUTE COOTBETCTBHE.
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K kaxaoi mo3unum, 1aHHOM B JIEBOM CTOJI0LE, MOA0epHUTe COOTBETCTBYIOIIYIO

MO3MIIMI0 U3 TPABOBOI0 CTOJIOIA.

3apaua OtBert
A [Ipu yMHOXXE€HUM HA €IUHUILY pe3yJbTaT He | 1 Teopema ITudaropa
W3MEHUTCS
b KBagpar  rumoreHy3pl  paBeH  cymme | 2 Bepno
KBaJpaTOB KaTETOB
B Ky6 3 OTO NpaBMJIbHBI MHOTIOIPAHHMK
¢ 6 O0IMHAKOBBIMH CTOPOHAMM,
Ka)KJasi U3 KOTOPBIX — KBaJpaT

3anuiuTe BoIOpaHHbIE IIU(PHI 0] COOTBETCTBYIOIIMMH OYKBAMH:

A b B

19. IIpoyuTaiiTe TeKCT U YCTAHOBUTE COOTBETCTBHE.
K ka:knoi mo3uinum, 1aHHOM B JIEBOM CTO0JI01IE, MOA0epUTE COOTBETCTBYIOIILYIO

MO3MIIHI0 U3 IPABOBOI0 CTOJIONA.

3anaua OTtBer

A Jlorapudm 1
JorapudM 1Mo OCHOBAHHUIO €

b Kaxkoit torapudgm HazbiBaeTcs 2 3TO  MaTematuyeckas  QyHKIUS,

HaTypaJbHbIM? KOTOpasi SIBISIETCSl  OOpaTHOM K

oTepanusiM BO3BEJICHUS B CTCIICHb.
Jlorapudwm orBeuaer Ha Bompoc: «B
KaKyl0 CTeleHb BO3BECTH YHUCIO a,
9yTOOBI HOJYYHIIOCH YHCIIO b

B Kaxkoit torapudm Ha3piBaeTcs 1ecATHYHbIM? | 3 Inx

3anuuuTe BoIOpaHHbIE IU(PHI 10 COOTBETCTBYIOIIIMMH OYKBAMH:

A b B

20. IIpounTaiiTe TeKCT, BbIOCpPHTE BCE NMPABUIbHbIC OTBETHI M 3alUIINTE APTYMEHTHI,
000CHOBBIBAIOIIME BLIOOP 0TBETA. YKAKHTE BCe BEPHbIE CBOIICTBA KBAapaTa.

1) Bce cTopoHBI paBHBI

2) Bce yrubl npsiMeie

3) /IBe CTOpOHBI NapasienbHbl U paBHBI
4) OpuH npsiMoit yron

OrtBer.

O0ocHoBaHme.

Kaoun k OIICHUBAHMUIO.

Bapuanr 2
Ne Bepnsiit oTBET Kpurepuu
3a/1aHusg
1. Ortget. Ecnu nepBoro u3 pedsr Ha 10 mecrax 1l 6 — noanoe npasunvroe
MOKHO 1tocanuTh 10 crmocobamu, BTOporo — 9 coomeemcmaue;
Croco0amMH, TPETLEro — § crocobamu, 0 6 — ocmanvuvie ciyuau
4yeTBepTOro — 7 crnocobamu, Toraa oyaer 720
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croco0oB. Pemenne: 10 x 9 x 8 x 7= 5040
c11oco00B.

2. HenpaBunbsHo# Ha3piBaeTcst ApOOk, B KOTOPOH 1l 6 — nomwoe npasuibHoe
YHCTIUTEND OOJIbIIE 3HAMEHATENS UM PABEH EMY. | coomeemcmeue;
0 6 — ocmanvHble cayuau
3. Menuana - OTpe30K B  TPEYrOJbHUKE, 1l 6 — noanoe npasunvroe
COCIMHSIOIIMI BEpPLIMHY TPEYroJbHUKA C | coomeemcmeaue;
CEpEIMHOW  CTOPOHBI, IPOTUBOIOJI0KHOMN 0 6 — ocmanvubie cryuau
9TOH BEPIINHE
4. B npsiIMOyrosibHOM TpeyrojbHUKE KBaApaT 1 6 — nomwoe npasunbHoe
JUTMHBI TUIIOTEHY3bI PaBEH CyMMe KBaJIpaToOB coomeemcmaue;
AJIMH KaTE€TOB 0 6 — ocmanvusie cryuau
5. Otser. Ecnu nepsoro u3 pebst Ha 10 mecrax 1l 6 — noawoe npasuibHoe
MOXHO nocaauth 10 cmocobamu, BTOpOoro — 9 | coomeemcemeue;
crnocobamu, TpeThero — 8 crmocodamu, Torzaa 0 6 — ocmanvhvle ciyuau
oyner 720 cnoco6oB. Pemenue: 10 x 9 x 8§ =720
croco0oB.
6. UPPAIMOHATLHBIMA 1l 6 — nomwoe npasuibHoe
coomeemcmeue;
0 6 — ocmanvhbie cryuau
7. JICUCTBUTEIBHBIX YHCEI I 6 — noanoe npasunvroe
coomeemcmeue;
0 6 — ocmanvHbie cryuau
8. UppalOHaIbHBIM 1l 6 — noanoe npasunvHoe
coomeemcmeue;
0 6 — ocmanvHble cayuau
9. LETIBIX YUCeI I 6 — noanoe npasunvbHoe
coomeemcmeue;
0 6 — ocmanvHbie cryuau
10. MPOCTPAHCTBE 1l 6 — nonwoe npasuibHoe
coomeemcmeue;
0 6 — ocmanvHble cayuau
11. 1),2),3),4) 1l 6 — nomwoe npasuibHoe
coomeemcmeue;
0 6 — ocmanvHbie cryuau
12. 4),1),3),2) 1 6 — noanoe npasunvroe
coomeemcmeue;
0 6 — ocmanvHble cayuau
13.14),3),2),1) I 6 — nomnoe npasunvbroe
coomeemcmeue;
0 6 — ocmanvHbie cryuau
14. Orser 3) 2 6 — noaHbl NPABUNILHBLU
OO6ocHOBaHKE: OTBET IOIYYEH B Pe3ysbTaTe omeem,
peleH s JorapuhMUIECKOTO YPaBHEHUSI TIO 1l 6 — o0un u3 npasunbHLIX
CBOMCTBaM norapHQ)Ma C OJIMHAKOBBIM omeentoe He YKAa3au,
OCHOBaHHEM PaBHBIM 4. 0 6 — ocmanvhvle cryuau
15. Ortser 3) 2 6 — NOaHbIL NPABUTLHLL
OO60CHOBaHME: OTBET MOJYYCH B PE3YIIHTATE omeem;,
pelLIeHus JTOrapupMUIECKOTO ypaBHEHHUS 110 1 6 — o0un u3 npasunbHLIX

cBOMCTBaM Jorapudma ¢ OJMHAKOBBIM
OCHOBAHHWEM PABHBIM 5.

omeenioe He YKa3amu,
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0 6 — ocmanvHbie cryuau

16. Ortser 2) 2 6 — noaHbl NPABUNILHBLI
OO0ocHOBaHNUE: OTBET MOIYUYCH B pe3yJIbTaTe omeem;,
peleH s Jorapu(hMUIECKOTO YPaBHEHHUSI TIO I 6 — ooun u3z npasunbHLIX
cBOMcTBaM Jiorapudma ¢ OJUHAKOBBIM omeemoe He YKAa3aH,
OCHOBaHUEM PABHBIM 4. 0 6 — ocmanvhvle ciyuau
17. A b B 1 6 — nornoe npasunvHoe
1 3 2 coomeemcmeue;
0 6 — ocmanvHble cayuau
18. A b B 1l 6 — noanoe npasunvHoe
2 1 3 coomeemcmeue,
0 6 — ocmanvhbie cryuau
19. A b B I 6 — noanoe mnpasunvroe
2 1 4 coomeemcmeue;
0 6 — ocmanvHble cayuau
20. OtBer. 1), 2) 1l 6 — nonwoe npasuibHoe
ObocHoBanue. HexoTopeie BepHBIE CBOICTBA coomeemcemaue;

KBaJipaTa: BCC YIJIbl IPAMBIC, BCC CTOPOHBI

paBHbL. KBagpatr — 3T0 npaBUIIbHBINA
YEeTBIPEXYTOIBHIK, Y KOTOPOTO BCE YTJIIBI M BCE
CTOPOHBI PaBHBI.

0 6 — ocmanvHble cayuau

96




CBogHas Ta0iuMua nMo NpuMeHseMbIM (popMaM M MeTOAaM TeKyILIero KOHTPOJS U

OIIEHKH Pe3yJbTATOB 00yUeHMsI

PesynbTaTnl 00y4yeHus1

@DopMbI U METOAbI KOHTPOJISI U OLIEHKHU
pe3yJabTaToOB 00yUeHMsl

JIMYHOCTHBIX:
rpaXkaaHCKoe BOCTIHTaHUE:
c(OPMUPOBAHHOCTh TPAXKTAHCKOW TTO3HUIIUN
oOyuJatorerocs KaK aKTUBHOTO u
OTBETCTBEHHOI'O YJieHa POCCHIICKOTO
oOmiecTBa, Mpe/ICTaBJICHHE 0
Oyenka npasuiIbHOCMU 8bINOJIHEHUS
MaTEeMaTUYECKUX OCHOBaxX .
(YHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKT camocmoamesiol pagomol
Y TorHp P PYETYD | povyenue sadau 6o 8pems 3aHAMuUs
SIBJICHU, poLeayp Ipa)x/1aHCKOI0

obmecTtBa (BBIOOpPHI, OMPOCHI W JPYroe),
YMEHHE B3aUMOJICHCTBOBATh C COIMATLHBIMH

MHCTUTYyTaMd B  COOTBETCTBUM C  HX
(OYHKIMSMU U Ha3HAYCHUEM

NaTPUOTUYECKOE BOCITUTaHUE:
c(hOpMHUPOBAHHOCTH poccuiicKon

TPaXIAHCKOW WACHTUYHOCTH, YBAXKEHHS K
IPOLJIOMY M  HAacTOSIIEMY pPOCCHUHCKON
MaTeMaTUKH, IIEHHOCTHOE OTHOIIEHHE K
JOCTIDKEHHUSIM POCCHUICKUX MAaTEMaTHKOB U
POCCHUICKOM MaTeMaTHIeCKOM IIIKOJIBI,
HCIIOJIb30BAHUE 3TUX JIOCTHKEHUH B JAPYTHX
HayKaX, TEXHOJOTHIX, chepax IKOHOMUKHU

OL{QHKCZ npasujlibHocmu
CamocmosimenbHou pa60mbz
Pewenue 3aoau 6o 8pems 3aHAmuA

BblNOJIHEeHUA

JTyXOBHO-HPABCTBEHHOE BOCITUTAHUE:
OCO3HaHHE JTYXOBHBIX [eHHOCTe!

poccHiickoro Hapoaa, C(HOPMHUPOBAHHOCTH

HPABCTBEHHOTO  CO3HaHUs,  ATHYecKoro | OyeHnka npasuIbHOCMU 8bINOIHEHUS
NOBEJICHHS, CBS3aHHOTO C TMPAKTHYECKUM | CAMOCMOAMENbHOU padombl

NpPUMEHEHWEM  JOCTHXKEHHM  Hayku U | Pewenue 3a0au 6o epems 3aHamus
JeSATEeITLHOCTHIO y4€HOTrO, OCO3HaHUE

JIMYHOTO BKJaJia B MOCTPOCHUE YCTOWYUBOTO

Oyayiero

3CTETUYECKOE BOCHHUTAHUE: HCTETHUECKOE

OTHOIIIEHWE K MUpPY, BKIIOUYAs JCTETUKY | Buinoanenue npakmudeckux pabom Ne 1 — 47
MaTeMaTHYECKUX 3aKOHOMEpHOCTeH, | Oyenka npasuIbHOCMU 8bINOIHEHUS

00BEKTOB, 3a/ay, PEIICHUN, pacCyKICHH,
BOCIIPUUMYHMBOCTE K  MaTEeMaTHYECKUM
ACIICKTaM pa3JIMYHEIX BUJOB HCKYCCTBA

CamocmosimesbHou pa6ombl
Pewenue 3a0au 6o BPDEMA 3AHAMUA

¢busnueckoe BOCTIHTAHUE:
c(hOpMUPOBAHHOCTh  yMEHHUS  IPUMEHSTH
MaTeMaTW4yecKue 3HaHWA B  HHTEpecax
310pOBOr0 M 0Oe30macHoro obpasza >XKHU3HH,
OTBETCTBEHHOE  OTHOILIEHHE K  CBOEMY
3I0POBBIO (3mopoBoe MUTaHue,
cOaJlaHCUPOBAHHBIN  PEXKHM 3aHATUH WU
OTABIXA, perynspHas ¢buznueckas
AKTUBHOCTb), buznyeckoe
COBCPHICHCTBOBAHUC npu 3aHATUAX

CHOpTI/IBHO—O3I[Op0BPIT€J'IBHOI>i

Buvinonnenue npaxmuueckux pabom Ne 1, 10,
23,27

Oyenka npasuIbHOCMU
CamocmosmenbHol pabomsi
Pewenue 3a0au 6o apems sansamus

BblNOJIHEHUA
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ACATCIIBHOCTBIO

TPYyZIOBOE BOCIIUTAHUE: TOTOBHOCTH K TPYIY,
OCO3HaHHUE IIEHHOCTU TPYAOJIIOOUS, UHTEpEC
K pasnuyHbIM chepaM npodeccHoHAIBHON
JIeATEIIbHOCTH, CBSI3aHHBIM C MaTeMaTUKOU U
e TPWIOKECHUSMH, YMEHHE COBEpILIATh
OCO3HaHHBIM BbIOOp Oynymieil mpodeccun u
peaan30BbIBaTh COOCTBEHHBIC IKM3HEHHBIC
IUIaHbl, TOTOBHOCTh W CIOCOOHOCTh K
MaTeMaTu4ecKOMy 00pa3oBaHUIO "
caMo00pa30BaHUIO Ha TIPOTHKCHUM BCEH
’KM3HU, TOTOBHOCTh K aKTHBHOMY y4YacTHIO B
peuieHu MPaKTHYECKHX 3a7a4
MaTeMaTH4eCKO HAlPaBJICHHOCTH

Oyenka npasuIbHOCMU
camocmosmenvbHou pabomol
Pewenue 3a0au 6o epemsa 3anamus

BblNOJIHEeHUA

9KOJIOTHYECKOE BOCIIUTAHUE:
c(hopMUPOBAHHOCTH 9KOJIOTHYECKON
KYJIbTYPbl, IOHUMAHHUE BIUSHHS COLMAIbHO-
SKOHOMHUYECKMX IPOILIECCOB Ha COCTOSHUE
MPUPOAHOMN " COLIMaIbHOM Cpenpl,
OCO3HAHHE r100aJbHOTO Xapaktepa
JKOJIOTHYECKHUX MPOOJIeM, OpHCHTAlUS Ha
MPUMEHEHUE MATEeMaTUYECKUX 3HAHUU IS
pemieHus 3amad B 00JacTH OKpY’Karomei
Cpelibl, TJIAHUPOBAHKUE MOCTYIKOB U OLEHKHU

Ob]eHK‘Cl npasujlibHocmu
CamocmosimesnbHou pa60mbl
Pewenue 3a0au 6o BPDEMA 3AHAMUA

6blNOJIHEHUA

nux BO3MOXHBIX HOCJIQI[CTBI/II\/’I JJISL
OKPYJKaloIeH cpeibl

OCHHOCTU Hay4YHOTro IIO3HAHUA:
c(hopMUPOBAHHOCTH MHPOBO33pEHUS,

COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOLIECTBEHHON MPAKTUKH,
[IOHUMAHUE MaTEMaTUYECKOM HAyKM Kak
cdepbl YeIOBEUECKON JesTeIbHOCTH, 3TAIOB
€€ pa3BUTUA U 3HAYUMOCTH [UIs Pa3BUTHUSA
LUBUIN3ALHY, OBJIAJICHUE SA3BIKOM
MaTE€MaTUKd U MaTEeMaTH4YECKON KYJIbTypOu
KaK CpEICTBOM IO3HAHHS MHPA, TOTOBHOCTH
OCYUIECTBIIATh IIPOCKTHYIO 51
HCCIIEJOBATEIIBCKYIO JESATEIBHOCTD
VH/JMBH1yaJIbHO U B IPYIIIE

Buinonnenue npakmuueckux pabom Ne [ — 28
Oyenka npasuIbHOCMuU 8bINOJIHEHUSA
camocmosamenvHoll pabomsi

Pewenue 3a0au 6o epemsa 3anamus

METANIPCAMCTHBIX

BBISIBIISITD u XapaKTepHU30BaATh
CYIIECTBEHHbIE NPHU3HAKKM MaTEMaTUYECKHX
OOBEKTOB, TMOHATHUN, OTHOUICHUU MEXKIY
HNOHATUAMH, (OPMYJIHUPOBATH OMpPECIICHUS
MOHATHI, YCTAHABIMBATH CYLIECTBEHHBIN
MpPU3HAK KiacCu(PUKaUKU, OCHOBAaHHUS IS

Yemuwiii onpoc 6o epemsa 3ansamust
Buvinonnenue npakmuyeckux pabom Ne 1 — 47
Pewenue 3a0au 6o epemsa zansamus
Koumponvnvie pabomor Ne 1 — 8

0000IIEHNsT W CpaBHEHUS, KpUTEpUHU

IPOBOJMMOI0 aHAJIM3a

BOCIIPUHUMATB, (dbopMynupoBaTh u | Yemuwiii onpoc 6o epemsa sanamus
npeoOpa3oBLIBATH cyxaenus: | Oyenka npasuirbHOCMu GbINOJIHEHUS.
YTBEPAUTENIbHbIE u OTpPUILIATENBHBIE, | CAMOCMOoAmenbHou pabomol

CANMHHUYHBIC, YaCTHBIC 1 O6H_II/IC, YCJIOBHBIC

Pewenue 3a0au 6o BPEMA 3AHANUA
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BBISIBIIATD MaTeMaTU4ECKUE
3aKOHOMEPHOCTH, B3aUMOCBSI3HU u
IIpOTUBOpPEUYUS B ¢axrax, JAHHBIX,

HaOJIIOJICHUSAX W YTBEPKACHUIX, Mpe/iaraTh
KpUTCPUU JIS1 BBIABIICHUA 3aKOHOMepHOCTeI>'I
W OIPOTHBOPEUHI

Buinonnenue npakmuyeckux pabom Ne 1 — 47
Pewenue 3a0au 6o epems 3anamus

J€J1aTb BBIBOJbI C HMCIIOJB30BaAHHECM 3aKOHOB

JIOTUKH, JACIyKTUBHBIX W HWHAYKTHBHBIX
YMO3aKJIIOUCHU, YMO3aKJIFOUCHU N o
aHAJIOTUU

Buinonnenue npakmuyeckux pabom Ne 1 — 47
Pewenue 3a0au 6o epemsa 3anamus
Koumponvnvie pabomor Nel — 8

IIPOBOJNUTH CaMOCTOSITEIBHO JOKa3aTeNIbCTBA
MaTeMaTHUYeCKUX YTBEpPKACHUU (MpsIMble U

oT IIPOTUBHOTO), BBICTpaNBaTh
apryMEHTalul0, MPUBOAUTH IPUMEPHl U
KOHTPIPUMEDHI, 00OCHOBBIBATh

COOCTBEHHEIE CYXKICHHA 1 BBIBOAbBI

OyeHka npasuibHOCMU GbINOIHEHUSL
camocmosamenvHoll pabomsi
Pewenue 3a0au 60 epems 3anamust
Koumponvnvie pabomor Nel — 8

BBIOMpATH CIIOCO0 pelieHus: y4eOHO! 3a1a4u
(cpaBHUBATH HECKOJIBKO BapUaHTOB
peleHusi, BEIOUpaTh Hanbosee MOAXOSMIINI
C YYETOM CaMOCTOSITENBHO —BBIJICIICHHBIX
KPUTCPHEB)

Buvinonnenue npakmuueckux pabom Ne 1 — 47
Pewenue 3a0au 6o epemsa 3anamus
Konmponvnvie pabomor Nel — 8

UCII0JIb30BaTh BOITPOCHI KaK
MCCIIEIOBATEIIbCKUIT MHCTPYMEHT MO3HAHMS,
(dhopMynupoBaTh BOMPOCH], (UKCUPYIOIINE
MPOTUBOpPEYHE, MPOOJIEMy, YCTaHABIUBATH
HCKOMO€ U JaHHOE, (OPMHUPOBATH TUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3ULIUI0, MHCHHE

Yemuwi onpoc 6o epems 3ansimus
Oyenka npasuIbHOCMU GbINOTHEHUS
camocmosamenvbHou pabomol
Pewenue 3a0au 6o epemsa 3anamus
Konmponvnvie pabomor Nel — 8

IIPOBOJIUTH CaMOCTOSITEIIBHO
CIUTAaHUPOBAHHBIN AKCIEPUMEHT,

HCCIIEIOBAHUE 1o YCTaHOBIIEHUIO | Buinonnenue npakmuyeckux pabom Ne 1 — 47
O0COOEHHOCTEl MaTeMaTu4eckoro o0beKTa, | Pewenue 3a0au 60 epems 3aHAmMus

SIBJICHUS], rpoiecca, BBISIBIICHUIO | Konmponvusie pabomor Nel — 8
3aBUCHMOCTEN MEXKIY o0BeKTamu,

SIBJICHUSIMH, TIPOLIECCAMMU

CaMOCTOSITEJIBHO (dbopMynupoBaTh

0000IIeHUsT U BBIBOJABI MO pe3yJbTaTam
MPOBEAEHHOTO HAOJIIOJCHUS, UCCIICIOBAHMS,
OLICHMBAaTh  JIOCTOBEPHOCTh  MOJYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB M 0000IICHUH

Yemuwiii onpoc 6o epemsa zansamus
Oyenka npasunbHOCMU GbINOTHEHUS.
camocmosamenvHoll pabomsi
Pewenue 3a0au 6o epemsa 3anamus

IPOrHO3UPOBATH  BO3MOXHOE  Pa3BUTHE
nporecca, a TaKxKe BEBIJIBUTATh
MPEIIOIOKEHUS O €r0 Pa3BUTUU B HOBBIX
YCIIOBHUSX

Buvinonnenue npakmuueckux pabom Ne 1 — 47
Pewenue 3a0au 6o epemsa 3anamus

BBISIBIIATH e(UIUTHI HHPOPMAIUH, JTaHHBIX,
HEOOXOIUMBIX JIJII OTBETa HA BOMPOC WU JJIA
pelieHus 3a1a4u

Yemuwiii onpoc 6o epemsa zansamus
Pewenue 3a0au 6o epems 3anamus

BBIOMpATh HWH(OpPMAIMI0O W3 HCTOYHHKOB
Ppa3IMYHBIX THUIIOB, aHaJM3UPOBATb,
CHCTEMAaTH3HpPOBAaTh M HHTEPIPETUPOBATH
UHGOPMALMIO PA3IUYHBIX BHUIOB U (HOpM
MIPEICTABIICHHSI

Buvinonnenue npakmuueckux pabom Ne 1 — 47
Yemuwiii onpoc 6o epems 3ansamust
Pewenue 3a0au 6o apems sansamus
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CTPYKTypUPOBATh nH(pOpMAIIHIO,
MPEJCTaBIATh €€ B PAaNIMYHBIX (dopMax,
WUTFOCTPUPOBATH rpaUICCKU

Pewenue 3a0au 60 epems 3ansmust
Buvinonnenue npakmuueckux pabom Ne 1 — 47

OIICHUBATh HAAEKHOCTh HWHGOPMAIUU  T10

CaMOCTOSITENIBHO c(hOopMyIHPOBAHHBIM
KPUTEPUSM, chopMyIHpOBaHHBIM
CaMOCTOSITEJILHO

Buvinonnenue npakmuueckux pabom Ne 1 — 47
Yemuwiii onpoc 6o epemsa zanamus

Pewenue 3a0au 6o epemsa 3anamus
Koumponvuvie pabomor Nol — 8

BOCIIPUHUMATh U (POPMYITHPOBATH CYKICHUS
B COOTBETCTBUU C YCJIOBHSIMHU U UEIIMU
oO1IeHHUs], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh
CBOIO TOYKY 3pEeHHSs B YCTHBIX U
MUCHMEHHBIX TEKCTaxX, JaBaTh MOSCHEHUS MO
XOJly peuieHusi 3a7ayd, KOMMEHTHPOBATH
MOJTyYEHHBIH pe3yNbTaT

Yemuwu onpoc 6o epems 3ansmus
Pewenue 3a0au 6o epemsa zanamus
Buvinonnenue npakmuueckux pabom Ne 1 — 47

B XO0Jle 00CYKIEHHs 3a1aBaThb BOIPOCHI IO
CyLIECTBY O0CYXJaeMOH TEMbl, IPOOIEMBI,

pemiaeMoil  3a/J1aud, BBICKA3bIBATh HJICH,
HAaIlCJICHHbIE Ha MTOUCK penieHus, .
Yemuwiii onpoc 6o epemsa 3ansamus
COIIOCTaBJISTh CBOU CYXXJICHUS c
Oyenka npasuIbHOCMU GbINOTHEHUS
CYXXJIGHUSIMU JAPYTMX YYaCTHUKOB JIMAJora, .
camocmosmenvbHou pabomol
OoOHapy>XMBaTh  pa3inuMe ¢  CXOJICTBO
MTO3UITUH, B KOPPEKTHOM hopme
(dhopmynHpoBaTh pasHoriacus, CBOU
BO3paKEHUs
MPEACTABIISITh PE3YJIbTATHl PEIICHUS 3a/1auu,
SKCHEPUMEHTa, MCCIENOBaHUs, TNpoeKTa, | QyeHnka npasuibHOCMU GbINOIHEHUSL
CaMOCTOSITEJIbHO BbIOMpAThH dbopmar | camocmosmenvHol pabomul

BBICTYIUICHHUS C Y4ETOM 3a/1a4 MPE3CHTAIUH
1 0COOEHHOCTEH ayIMTOpUH

Pewenue 3a0au 6o BPDEMA 3AHAMUA

COCTaBIATh IUIAH, QJITOPUTM  PEIICHUs
3a/1aud, BBIOMpPATh CMOCOO pEIIeHUs ¢

y4ETOM HMMEIOLINXCS pecypcoB u | Bunonnenue npakmuueckux pabom Ne 1 — 47
COOCTBEHHBIX BO3MOXKHOCTEH, | Pewenue 3a0au 6o epems 3anamus
apryMeHTHUPOBATh u KOppeKTHpoBath | Konmponvusie pabomor Nel — 8

BAPUAHTBl pElIEHUH C Y4ETOM HOBOU

nHpopMaIuu

BJIQJIETh HaBbIKaMU [I03HABaTEJIbHON

pedieKCMH Kak OCO3HAHHUS COBEPIIACMbBIX
JIEUCTBUUA M MBICIUTEIIBHBIX MPOLIECCOB, HX

pe3yJIbTaToOB, BJIAJIETHh criocobaMu
CaMONPOBEPKH, CAMOKOHTPOJISA MpoIecca |
pe3yjibTata  PEUICHUS  MaTeMaTUYeCKOMN
3a/1a9n

OueHKa npasuibHOCmMu 6blNOJIHEHUA
CamocmosimenbHou pa60mb1
Pewenue 3a0au 6o 8peM 3aAHAMUA

NPEIBUAECTh TPYIHOCTH, KOTOPBIE MOTYT
BO3HUKHYThH TMPU PEIIEHUU 3a7a4y, BHOCUTH
KOPPEKTUBBI B JCATEIBHOCTH HAa OCHOBE
HOBBIX OOCTOSTEIBCTB, JAHHBLIX, HAHJCHHBIX
OIIMOOK, BBISBJICHHBIX TPYIHOCTCH

Buvinonnenue npakmuueckux pabom Ne 1 — 47
Pewenue 3a0au 6o epemsa 3anamus
Konmponvnvie pabomot Nel — 8

OIICHUBATh COOTBCTCTBUEC PE3yJIbTaTa LHCIU U
YCIIOBUSAM, OOBSACHATH MNPUYIUHDBI JOCTUIKCHUSA
N HEAOCTUKCHUSA PE3YIbTATOB
ACATCIIbHOCTH, HAaXOJUTb OI_I_II/I6Ky, JaBaThb

OueHKd npasulibHOCmMu 6blNOJIHEHUA
CamocmosimenbHou pa60mbz
Pewenue 3a0au 6o 8pems 3aHAMuUA
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OIICHKY MPHOOPETEHHOMY OIIBITY

NOHMMAaTh W UCHOJb30BaTh NPEUMYIIECTBA
KOMaHJIHOW ¥ MHIMBHyaJbHON pabOTHI MpU
pelieHny y4eOHBIX 3ajad, MPUHUMATH LEb
COBMECTHON J€SATEIIbHOCTH, IUIAHUPOBATh
OpraHHU3aIIIo COBMECTHOI paboThl,
pacnpenenaTs Buabl padoT, J0roBapuBaThCs,
o0cyXaaTh TPOIECC W Pe3ynbTaT padOTHI,
000011aTh MHEHHUS HECKOJIBKUX JIOAEH

Oyenka npasuibHOCMU GbINOIHEHUS.
camocmosamenvHoll pabomsi

Pewenue 3a0au 60 epems 3anamust
Buinonnenue npakmuueckux pabom Ne 1 — 47

y4acTBOBaTh B TPYIIOBBIX (popMax pabOTHI
(oOcyxknenusi, OOMEH MHEHUH, «MO3TOBBIC
HITYpPMBD» U WHBIC), BBIOJIHIATH CBOIO YacTh
paboThI M KOOPIUHUPOBATH CBOU JICUCTBUS C
JPYTUMH  4JICHAMH KOMAaHJbI, OIICHUBATh
KayeCcTBO CBOETO BKJAaJa B OOIIMH TPOIYKT

OyeHka npasuibHOCMU GbINOIHEHUSL
camocmosamenvHoll pabomsi

Pewenue 3a0au 60 epems 3anamust
Buinonnenue npaxkmuueckux pabom Ne 1 — 47

o KpUTEPUSIM, chopMynHpOBaHHBIM

YYaCTHUKAMM B3aUMOJICHCTBUS
NnpeMeTHBbIX:

chOpMUPOBAHHOCTh  TPEICTABICHUNA O

MaTeMaTHUKe KaK 4aCTH MUPOBOU KYJIBbTYpbI U
MECT€ MaTeMaTuKu W WHQPOPMATHKH B
COBPEMEHHOM  LMBWIM3ALUHU,  CIOcO0ax
ONMCaHUsl SBICHUW pPEAJIbHOIO MHpPAa Ha
MaTEMaTHUYECKOM S3bIKE

Yemuwiii onpoc 6o epemsa 3ansamust
Pewenue 3a0au 6o epemsa 3anamus

c(hopMUPOBAHHOCTH MpeICTaBICHUI o
MaTeMaTHUYEeCKUX MOHITHAX KaK Ba)KHEHIIMX
MaTeMaTUYECKHUX MOJIENAX, IT03BOJISIONINX
ONMCBHIBATH U M3y4daTh pa3HbIE MPOLECCHl U
SBJICHUS, B TOM UYHCJIE C IIOMOIIBLIO
UHPOPMAIIHOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOIOTHI

Buinonnenue npakmuyecxkux pabom Ne [ — 47
Oyenka npasuibHOCMuU 8bINOJIHEHUSA
camocmosamenvHoll pabomsi

Yemuwiu onpoc 6o epems 3ansimus

Pewenue 3adau 6o epemsa 3anamus

BJIaACHUC MCTOdaMH A0Ka3aTCJIbCTB 151
AJITOPUTMOB peuicHuA, YMCHUEC nx
NPUMCHATD, MpOBOAUTD A0Ka3aTCIbHBIC

PACCYXKIACHUS B X04€ PCIICHMA 3a4a4

Buvinonanenue npakmuueckux pabom Ne 1 — 47
Pewenue 3a0au 6o epemsa 3anamus
Konmponvnvie pabomor Nel — 8

BJIaACHUC CTaHAApTHBIMU npueMamMu
PEIICHUA palnroOHAJIbHBIX u
HppalOHAJIbHBIX, IIOKa3aTCJIbHBIX,
CTCIICHHBIX, TPUTOHOMECTPHUICCKUX
ypaBHCHI/Iﬁ 1 HCPABCHCTB, UX CUCTCM

Buvinonnenue npakmuuecxkux pabom Ne 33— 47
Oyenka npasUIbHOCMU 8bINOIHEHUS
camocmosamesnvbHou pabomol

Koumponvnvie pabomor Ne 6

c(hOpMUPOBAHHOCTh  TPEJICTABICHUA 00
OCHOBHBIX INOHATHUAX MarTemMaTudcCKoro
aHaJM3a M X CBOWCTBAX, BJIAJICHUE YMEHUEM
XapakTepu3oBaTh  MNOBeACHHE  (YHKUHUH,
WCIOJIb30BAHUE TONyUYCHHBIX 3HAHWHA IS

Buvinonnenue npaxmuyeckux pabom Ne 17 — 37
Oyenka npasuIbHOCMU 8bINOIHEHUS
camocmosamenvHoll pabomsi

Yemuwi onpoc 6o epems 3ansamus

OTIHCaHUA u aHamn3a peanbHbIX | Konmponvnule pabomel Ne 5

3aBUCUMOCTEN

BJIAQJICHUE  OCHOBHBIMU  TOHATUSIMU O | Buinonnenue npakmuueckux paoom Ne 38— 47
TUTOCKHX " NPOCTPAaHCTBEHHBIX | Oyenka nPasuIbHOCMuU 8bINOIHEHUS

reOMEeTpUUECKUX (Urypax, MX OCHOBHBIX
CBOMCTBaxX

CAMOCMOSMeNbHOU pabomul
Ycemuwiit onpoc 6o epems 3ansamust
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Pewenue 3a0ay 6o 8pems 3ansamus
Konumponvnsie pabomor No7

c()OPMHUPOBAHHOCTh yMCHHS PACIIO3HABATH

OueHKCl npasujlibHocmu BblNOJIHEeHUA

reoMerpuueckue GUIypbl Ha UepTekax, | camocmoamenvHol pabomsi
MOJIEJISIX U B PE€AIbHOM MHPE Yemuwiii onpoc 6o spemsa 3ansamust
pUMEHEHUE W3YYEHHBIX CBOWCTB

reomeTpuueckux Guryp u dopmyn ans
pelIeHns] TEOMETPHUYECKHUX 3a/1ad M 3agad C
PaKTUYECKUM COJICPKAHUEM;

Yemuwiii onpoc 6o epemsa zansamus
Pewenue 3a0au 6o epemsa 3anamus

c(hOpMUPOBAHHOCTh  TMPECTaBICHUN 0
mporeccax M SIBJICHUSX, HUMEIOIINUX
BEPOATHOCTHBIM XapakTep, CTATUCTHYECKUX
3aKOHOMEPHOCTSIX B PEaJbHOM  MHpE,
OCHOBHBIX TOHATHUSX DJIEMEHTAPHOH TEOpUU
BEPOSITHOCTEHN

Oyenka npasuUIbHOCMU 8bINOIHEHUS
camocmosamenvbHou pabomol
Yemuwiii onpoc 6o epemsa zansamus

Konmponvnvie pabomor No 4

YMEHUI HaXOIUTh U OLIEHUBATh BEPOSITHOCTH
HACTYIJIEHUS] COOBITMM B MpOCTEMIINX
IPAKTUYECKUX CHUTyallUsIX W  OCHOBHBIE
XapaKTEPUCTUKHA  CIY4YaWHBIX  BEJIMYUH;
BJIaJICHUE HaBbIKaMU MCIIOJIb30BaHUs
TOTOBBIX KOMIIBIOTEPHBIX IHIPOIpPaMM IIpH
pEIIEHUN 3a1a4

Oyenka npasuIbHOCMU
camocmosamenvbHou pabomol
Yemuwiii onpoc 6o epemsa zansamus
Pewenue 3a0au 6o epems 3anamus

6blNOJIHEeHUA

3.2 ®opMa NpOMeKYTOUYHOM aTTeCTALMHA
[IpomexyTounas arrectanus Mo JucuuiuiiHe B 1 cemectpe —nuddepeHuupoBaHHbIM

3a4€T, BO 2 ceMecTpe — IK3aMeH.

OOyuaromuecst JOMyCKAlOTCA K CJade 5K3aMeHa TMPH BBIIIOJHCHHUH BCEX BHUOB
CaMOCTOSITENIbHOM paboThl, MPAKTUYECKHX PabOT M KOHTPOJIBHBIX PadOT, MpPeayCMOTPEHHBIX
pabodei mporpaMMoi M KaJICHIapHO-TeMATHIECKUM TUTAHOM JTUCITUTUTHHEIL.

JuddepeHnnpoBaHHbIil 3a4eT (UTOroBas KOHTpOJbHAs paboTa) MPOBOAUTCSA 3a CHUET

BPEMEHH,

OTBCACHHOI'O Ha HU3YYCHHUC JUCHUIIINMHEL,

npnu YycCJIOBUHM CBOCBPEMCHHOI'O U

Ka4C€CTBCHHOI'O BBIITOJIHCHUSA O6y‘laIOIJ_II/IMC$I BCCX BHJIOB pa60T, NpeaAyCMOTPCHHBIX pa60qel71

MIPOrpaMMOM AMCLUIUIMHBI.

Ilepeyenb BonpocoB k Au(pGepeHIPOBAHHOMY 3a4€Ty
Bapmuanr 1

1. Boeruncnure: 47 X1° :44°
. 2 X/128
2. Haiinure 3HaYeHNE BBIpaKEHHUS: W
3. Boanciure: 10g, 8+10g,s100- log,,4.
4, Haiinure pewenue ypasuenns: log ,(x ° - 5) =log , 4x
/ =S T O
3. Boruncinre 08 , @COS — —
e 7]
6. [lepeBenuTe W3 paaraH B rpaaychbl 2P

VKaKuTe 4eTBEPTh, B KOTOPOH JIeKUT yron @ , eciu @ =470°

o . T
Haiinure 3HaueHne KocuHyca yria a , €CJIM U3BECTHO, YTO: sin@ = 0,6 m —<a <p
2
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x+ 4

9. Haiinure obnacts onpeneneHust GyHKIIMH f (x) — N > 49
10. bankoBckas nporieHTHas ctaBka paBHa 7% ro10BbIX. KakoBa 10mkHa OBITh
nepBOHaYallbHAsl CyMMa BKJIaja, 4ToObl uepe3 2 rofa ero pazmep coctaBui 34347 pyoneit.
11. B Baze nexar s610ku: 10 3eneHbIx U 5 kpacHbIX. CKOJIBKUMHU CIOCOOaMU MOKHO B3STh
U3 Ba3bl 2 3eJIeHbIX U 3 KpacHbIX s10710Ka?
Bapuanr 2
1. Beruncnure: 77 337 :21°.
. 3 X/108
2. Haiinure 3HaueHne BbIpaKeHUS: T
3. Bruuciuate: log 36+1og, 99- log 11,
4. Haiinure pemenue ypasuenns: log (10 - x° ) = log , 3x
I & mo
5. Beruncinre ‘08 3 Qt S
e 3o
6. [TepeBenuTe W3 paaraH B rpagycChl 7Tp .

VKaKHTE 4ETBEPT, B KOTOPOH JIeKHT yron @ , eciu @ =500°.

o . T
Haiinure 3HaueHue KocuHyca yria a , €CJIM U3BECTHO, YTO: sin@ = 0,8 m —<a <p .
2

5 _ 6x - x°
9. Haiinure obnacte onpeneneHust GyHKIMH f (X) — log 5 +—2
X
10.  bankoBckas mporeHTHas cTaBka paBHa 9% ronoBeix. KakoBa momkHa OBITH
NepBOHAYalIbHAs CyMMa BKJIaa, 4ToOBI uepe3 2 roja ero pasmep coctasui 59405 pyoGuneit.
11. B Baze nexar s650ku: 5 3enenbix U 10 kpacHbIX. CKOJBKUMHU CIIOCOOAMH MOYKHO B3SITh
U3 Ba3bl 3 3€NEHBIX U 2 KpacHbIX si0IoKa?
Bapuant 3
1. Beruucnure: 3° x25° :75°.
. V405
2. Haiinnre 3HaueHNE BBIpAXKEHUSA: —F—.
45
3. Berunciure: 10g, 96- log, 3- log, 81.
4. Haiizure pewenue ypasuenus: log s(x ° - 8) = log ; 2x
I &e. m0
5. Berauciure ‘08 5 @SN —
e 09
6. [lepeBenuTe U3 paguan B rpaaychl 5Tp .
7. VKakKuTe 4eTBEPTh, B KOTOPOH JIEKUT yron a , ecnu @ =380°.

HaiinuTte 3HaueHne KocuHyca yria a , €CJIM U3BECTHO, UTO: sind = -0,6 u 3—7T< a<2p
2

9. Haiiure 06aacThb onpeaeneHus GyHKIUK fx) =

10. bankoBckas nporieHTHas craBka paBHa 12% romoBeix. KakoBa momkHa OBITH
nepBOHAYallbHAsI CyMMa BKJIaJa, 4ToObI uepe3 2 roja ero pa3Mep coctaBmi 56448 pyoneit.
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11. B Baze nexart s6s0ku: 6 xenTbix ¥ 12 kpacHbIX. CKOJTBKUMH CIIOCOOAMU MOXHO B3STh U3
Ba3bl 4 KENTHIX U 2 KpPAaCHBIX s10JI0Ka?

Bapmuanr 4
1. Brruncaure: 9° X1°:994.
. 5X%/108
2. Haiinure 3HaYeHNE BHIPAKEHHS: ——F——.

4
3. Bemmcmre: log, 320~ log, 5- log 216,

4. Haiiymre peurenne ypasuenus: [og ,(6 - x’ ) =log ,5x

J e o)
3. Beuncure (08 3CCIg — =+

e ©Oop

p

6. [lepeBenute U3 paguan B rpagychl —— .
3
7. VKaKHMTe YETBEPTh, B KOTOPOH JIexKuUT yron @ , eciau a =700%
8. Haiiaute 3HaueHune KocuHyca yria a , €CIIM U3BECTHO, YTO: sind = -08 U p<a < 3_p
2
_ x- 3
9. Haiigure obnacts onpenenenus QyHKIUN fx) =log ; 3
x° + 7x

10. bankoBckas nporeHTHas ctaBka paBHa 11% romoBeix. KakoBa nomkHa ObITh
niepBOHAYAIbHAS CyMMa BKJIaJia, 9ToOBI uepe3 2 roja ero pa3Mep coctaBmi 73926 pyomeit.
11. B Baze nexar s1610ku: 6 sxenthixX U 12 kpacHbIX. CKOJBKUMH CIIOCOOAMU MOXHO B3STh U3

Basbl 2 KEJITHIX U 4 KpaCHBIX s10J0Ka?
OOyuaromuecs: JOMyCKAIOTCA K cade »dK3aMeHa TpU BBIOJHEHHH BCEX BHJIOB
CaMOCTOSITENIbHOW pabOoThI, MPAKTHUECKUX U KOHTPOJIBHBIX padoT, MPeAyCMOTPEHHBIX padbouein

HpOFpaMMOfI " KAJICHAAPHO-TCMATUYCCKUM IIJIAHOM JUCHUITJINHBI.

IlepeyeHb BONPOCOB K 3K3aMeHY

Yacts A
1. Kopenn n-oit crenenn. CpoiicTBa KOpHsA n-oi cremeHd. OOOOIICHHWE IMOHATHS O ITOKa3aTene
CTETEeHN
2. [Tonsitre norapugma u ero ceorictBa. OCHOBHOE JIOTapr(PMUIECKOE TOKIECTBO.
3. Jecaruanble W HaTypaibHble norapudmel. [IpaBuma netictBuii ¢ norapupmamu. [lepexon k

HOBOMY OCHOBAHHIO.

4, Jlorapudmuueckue ypapaerus. [Ipuemsr pemenus. [Ipumepsr.

5. Jlorapudmuueckas gpynkuus. Ee cBolicTsa, rpaduk

6. Tpuronomerpudeckue ¢pynknun. OnpeeneHie CHHyca, KOCHHYCa, TAHT€HCa, KOTAaHTeHCA.

7. Pamnannas mepa yria. [lepexom oT rpaaycHOM Mephl K paTuaHHON W HA000POT.

8. 3aBUCHUMOCTD MEXAY TPUTOHOMETPUYECKUMH (DYHKIMSIMHU OJHOTO yTIIa.

9. ®opMyJibl ABOMHOTO yriia. GOpMYJIbI CIOKEHHUS.

10. Pemenue npocteidmmx TpPUrOHOMETPUUIECKUX YPABHEHUI.

11. Tpuronomerpuueckue  ¢yHkuu. OOmacTe  ompeAeneHHss W MHOXECTBO  3HAYSHHU
TPUTOHOMETPHUECKUX (QPYHKIIHH.

12. OO0patrHble TPUTOHOMETPUYECKHE (PYHKIHIH.

13. OCHOBHBIE IOHATHSI KOMOMHATOPUKH: Pa3MeIleHus, TIEPECTAHOBKU M COUETAHHS.

14. Teopus BepositHocTeid. CoObITHE, BEPOSTHOCTH COOBITHSIL.

15. 3aBUCHMOCTh W HE3aBHUCHMOCTh COOBITHHA. COBMECTHOCTh ¥ HECOBMECTHOCTH COOBITHIA.

IIpOoTHBOIIOIOKHOCTH COOBITHH.
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16. Teopus BepositTHOCTEN. Cl10KEHHE U YMHOKEHHE BEPOATHOCTEH.

17. [Ipupamenne ¢pyHKINN U IpUpalienne aprymenTa. Onpe/enenne mMpon3BOTHOMN.
18. ®U3NUECKUd U MEXAaHUYECKUI CMBICI TPOU3BOIHOM.
19. VYpaBHeHHE KacaTeNbHOH K rpaduKy GyHKIUU
20. [IpaBuna u popmynsl nuddepeHTIpoBaHUS.
21. [TpuMeHeHue MPOU3BOTHOM [T HAXOKACHUS SKCTpeMyMa QyHKIMN
22. CrepeomeTpusi. OCHOBHBIE aKCHOMEBI CTEPEOMETPUH U CIECIICTBUS M3 aKCHOM.
23. [IpstMble ¥ MIIOCKOCTH B MPOCTpaHCTBE. B3anMHOE pacnoiokeHue ABYX MPSMBIX B IPOCTPAHCTRE.
24. B3anmHoe pacrnionoxeHnue npssMoi U IIIOCKOCTH. [lapannensHocTh MpsIMON M IIIOCKOCTH.
25. B3aumHoe pacnosiokeHue JBYX IUIOCKOCTEH B mpocTpaHcTBe. I[lepneHAuKyIspHOCTh ABYX
IIJIOCKOCTEN.
26. JByrpaHHbIil yroj. Yron Mexay MI0CKOCTAMH.
27. Muororpanauki. Bepuael, pedpa, rpanu MHOTorpanHuka. ®opmyna Diinepa.
28. IIpusma u ee coiicTBa. IIpssiMas U HaKJIIOHHAs IIPU3MBL.
29. [IpaBunpHas npu3Ma. [lromans OOKOBOM M MOJTHON OBEPXHOCTH ITPU3MEL.
30. Ky6. INapamienenumnesn u ero ceoiictea. O0beM ky0a. O0beM mapajienenumnea.
31. [Mupamuna u ee cotricTsa. [1nomans 60KOBOM 1 OTHON MOBEPXHOCTH MTHPAMUJIBL.
32. [IpaBunbHas nupaMmuaa. Y ceueHHas MUpamMua.
33. [IpencraBnenue O MNpaBHIBHBIX MHOTOTPaHHHUKAaxX (TeTpa’ap, KyO, OKTadap, HOJEKa’ap |
HAKOCAdP).
34, Tena wm moBepxHoctu BpameHusa. wmuaap. OcHoOBaHWA, BBICOTa, OOKOBas TMOBEPXHOCTb,
oOpa3yromas, pazBepTka. [lnomans 60KOBOW U OTHON TOBEPXHOCTH.
35. Tena wm moBepxHoctn BpameHus. Konyc. OcHOBaHHME, BBICOTA, OOKOBas TIOBEPXHOCTb,
oOpasytomas, pa3Beptka. [lnomans 60KOBOI 1 ONHOW TOBEPXHOCTH.
36. [ap u cdepa. [Lnomans moBepXHOCTH CEpPHI.
37. Ceuenus mapa u cepsl.
38. dopmyel 00beMa TUpaMUbl, HUIMHIPA U KoHyca. Dopmyna oObeMa mapa.
Yacts B

x-16 . x0P+4

1. YIPOCTHTE BHIPAKEHUE ———— ! ~——=— W HalJuTe ero 3Ha4eHue npu X = 2,25
X+x77+1 xP-1
el 2 4
2. PacrosnoxuTe Jrcia B IOPSIIKE Bo3pacTanus 2 13 2; 5; 23,23
3. 3anmcaTh B BUJIe OOBIKHOBEHHOU APOOH OECKOHEUHYIO JIECATHUHYIO IPo0b: 4,(8);
-2,6(93).
6 a6 7 .38 o
4. PacnonoxuTe uncna B opsjike BO3pacTaHus G-+, C-+ 9 ;3 30—+
e3p €30 &0
5. Beruncnure: logy5 + log 425 + 10g4%
5
. 16
6. Boruncnure: log;72 - logs > + log;18
7. Brrancaure: 10g41 + log,36 + 1_ 10g42_5
5 2 81
8. Pemmre norapudmudeckoe ypaBHEeHHE: 10g3 (2X - 1) =2
9. Pemmre norapupmudeckoe ypaBHeHHE 10g5 (X + 1) =10g5 (4X - 5)
10. Pemnte norapudmuueckoe ypaBaenue log; (3x -5) =log; (x - 3)
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11. Pemure norapudmuueckoe ypaBHEHHUE log , (x + 3) = 4

12. Penmre norapudmuueckoe ypaBHEHHUE log , (4 - x) + log , (1 - 2x) =2 log , 3
13. Pemmnte norapudmuueckoe ypaBuenue Ig (3 -x)-lg (x +2)=21g2
14. YIpocTUTe BBEIPAKEHUE: ﬂ
cos'a -1
15. VYrpocTuTe BeIpaKeHHe: sin(360- - a)cos(-a)
cos(1800+a)
16. Vnpocrure Boipaxkenue: 1 + cos® a - sin’ a
. p
a-—)g(-a
17. YIpocTure BEIPAKEHUE: sin( 2 ye(-a)
p
cos(=+a
( 5 )
18. Haiinute cos a u tg @, ecnu sin g :i U a - yroi Il KoopIMHAaTHON YeTBEPTU
13
19. Haiinute cos an tg a, ecnu sin a = 0,6 u a - yron | koopauHATHOH YeTBEPTH
20. Haiigure cos a u tg a, ecnu sin a = - 0,8 u a - yrox Il koopauHaTHOI YeTBEpTH
21. Haiigure sin a u tg @, ecniu cos @ = 0,6 1 a - yroxn [ koopaAMHATHOW YETBEPTH
22. Pemnte TpuronomeTpuueckoe ypasuenue: 2 cos( x + %) =2
23. Pelmre TpUrOHOMETPUUECKOE ypaBHEHKE: sin® X — 0,25 = 0
24. Pelnre TPUrOHOMETPUYECKOE YPAaBHEHHE: 2 COS X + 2 =0
25. Pelnre TpUrOHOMETPUYECKOE YpaBHEHHE: 2 sin X +sinx —1=0
26. Pelute TPUrOHOMETPHYECKOE ypaBHEHUE: 2 sin* X + 7sinx —4 =0
27. Pemre TpuroHoMeTpUUECKOE ypaBHEHHUE: 2 sin( x + %) +4/2 =0
28. Pemnre TpuroHomMeTpuueckoe ypaBHeHHE: 2 coS X — 43 =0
X3 2
ad606 _a2506
20. Pemmre mokasarensHoe ypaBHeHHE: C— + =C——+
e25g ebd g
30. Pewure nokasaresnbHoe ypaBHenue: 2 - 42 - 17 - 4+ 8 =0
31. Pemwte nokasaTensHoe ypaBHenue: 3% -4 - 3*+3 =0
L2x+3
32. Pemire nmokasarenpHOe ypaBHeHUE: C—~ =457 ?
€90
33. Hanummure ypaBHeHue kacarenbHol K rpaduky pynkmmu f(x) =5 - 1 x% B TOUKE Xo = 2.
2
34. CocTaBbTe ypaBHEHHE KacaTellbHOI K rpaduky dynkimu f(x) = e B Touke xo = 0.
35. 3anuinnTe ypaBHEHHE KacaTeabHOM K rpaduky ¢pynknum f(x) = 3 x3 + 5x B Touke ( 1; 8).
_S5-x
36.Haiiaure npon3BoaHy0 QyHKIUKA V — <
x+2
37.Haiinure 3HaueHne NpOM3BOAHON QYHKIMHU y =3x + 4 - 5sin x B TOUKE X, :%
. 3+2x
38. Haiigure nmponssoaHyio GynKuuu y =
x-5
39.HaiiguTe npou3BoaHyI0 GyHKIUH y =- % xt+3x2-2x+11
40. Haiigure npousBoanyio GpyHkmun y= x> — x ( x° + 7).
41. Haiiti npoMexxyTKH Bo3pacTanusi QyHKIMHA y = X* — 2X + 3.
42. Uccnenyiite pyukimio f(x) = 3x° — 20 x* Ha Bospacranue (yObIBaHKE) U SKCTPEMYMBI.
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43. Uccnenyiite pynkmmro f(x) = ;_ x* + ;—X3 — 3 Ha Bo3pacTanue ( yObIBaHHE).

44.B smuke 20 mapoB, u3 HUX 12 0enbIX, ocTanbHbIE TOMyObIe. M3Biekaror 2 mrapa. Haiitu BeposTHOCTH,
4yTO 00a mapa Oenbe.

45.B nepBoit ypHe comepxkutcs § cuHUX U 10 KeNTHIX MapoB, BO BTOPOil 4 O6enbIX U 12 JKeNThIX mapoB.
W3 xaxm0ii ypHBI HayJaqy U3BJICKIH 110 OJHOMY miapy. HallTu BepoOsSTHOCTH TOTO, 4TO 00a M3BJICUCHHBIX
1apa >KeIToro IBeTa.

46. AndaBuT HEKOTOPOTO S3BIKA COAEPKHUT 12 OykB. CKOJIBKO CYMIECTBYET TPEXOYKBEHHBIX CIIOB,
COCTaBIICHHBIX U3 OYKB TOT0 ajdaBuTa, eciii OyKBBI B CJIOBAX MOT'YT MIOBTOPSATHCS?

47. AndaBUT HEKOTOPOTO fA3bIKa COAEPKUT 12 OykB. CKOJBKO CYNIECTBYET TPEXOYKBEHHBIX CIIOB,
COCTaBIICHHBIX U3 OYKB 3TOT0 aj(aBura, eciii OyKBBI B CJIOBAX HE MOTYT IIOBTOPATHCS?

48. B xop3une 16 mrapoB, w3 Hux 14 Oenbix, ocTanbHble cuHHE. M3Bnekaror 2 mapa. Haiitu
BEPOSITHOCTH COOBITHI TOTO, UTO 004 IMapa CHHUE; TIEPBBIN map OeybIid, a BTOPON CHHHIA.

49. Ha nmexxypctBo u3 3 MainbuukoB W 4 JEBOYEK CiOy4ailHO OTOHMparoT 4 NeKypHbBIX. CKOJIBKUMH
croco0aMu MX MOYXKHO OTOOpaTh MPH YCIOBUH, YTO OYAYT OTOOPAHKI 2 MallbuHKa U 2 IEBOYKU?

50. YCTpoWCTBO COCTOMT M3 TPEX DIIEMEHTOB, PabOTAIONINX HE3aBUCUMO. BeposiTHOCTH 0€30TKa3HOM
paboTbl 3a oOmpeAeieHHBIH MPOMEKYTOK BpEMEHH IIEpBOrO, BTOPOIO M TPETHEro JJIEMEHTa
coorBeTrcTBeHHO paBHbI 0,4; 0,3; 0,5. HaliTu BEpOsATHOCTh TOTO, YTO 3a 3TO BpEMs OTKaXyT BCE TpHU
3JIeMEHTAa.

51.13 15 TypucTOB Hazmo BBIOpATh ACKYPHOTO M €ro MOMOIIHUKA. CKOJBKUMH CIIOCOOaMH 3TO MOKHO
cAenaTh?

52./luaroHanb OCEBOTO CEUEHMsI WIMHApaA paBHa 12 cM, a paauyc ocHoBaHus — 6 cM. HaliguTe BbICOTY
OWIHHIPA.

53.B mpaBWIbHOW YeTHIPEXYrOJdbHONW NUpaMuae BbicoTa paBHa 12c¢cMm, a amodema - 15cm. Haiigurte
IJI0IIA/(b TIOJTHON OBEPXHOCTH THUPAMUIBI.

54.B ocHOBaHMM TpaBUIHLHON YeThIpexyronbHON mpu3mMel ABCDA | B,C D, nexxuT KBagpat co CTOPOHOMH
4 cm. luaronans npusMbel AC; oOpa3syer ¢ miockocThio ocHoBaHusi ABCD yron 60c. Halinure BhICOTY
MIPU3MBI U TUTOMIA/Ib MTOTHOW MOBEPXHOCTH.

55./luaroHanb MPABUIBHON UYETHIPEXYTONBbHON MPU3MBI COCTaBIsIET ¢ OOKOBOHM TpaHbio yrom 60°.
Haiinute 00beM Npu3MBl, €CIIM CTOPOHA OCHOBAaHHS 8cM

56. Pannycel ocHOBaHMI ycedeHHOTO KOHyca paBHBI 12 ¢cM m 6 cM, a oOpa3yromas HakJIOHEHa K
TUIOCKOCTU OCHOBaHWUsI 101 yriioM 450, Halinure miomaap 1 00beM yCeUueHHOro KOHYyCa.

57. Haiigute nonHyro 1uiomaas MOBEPXHOCTH U 00beM MUPaMUIBI, Y KOTOPOH BBICOTA paBHA 2 M, a
OCHOBaHHEM MUPAMUBI SBISIETCA KBaJIpaT CO CTOPOHOM 3 M.

58.0OcHoBaHMEM MUPAMUBI SBISIETCS TPEYToJIbHUK co cropoHamu 12 cm, 10 cm, 10 cm. Kaxnas 6okoBast
rpaHbh HAKJIOHEHAa K OCHOBaHMIO Tox yrioM 60°. Haiinure o0beM W Turomanb OOKOBOH MOBEPXHOCTH
UPaMUIBL.

59.Haiiure CTOPOHY OCHOBAHHS M BBICOTY TPABUIBHOU YETHIPEXYTOIBHOU MPU3MBI, €CITH S 0, =90CM?,
Seox=40cM>.

60.Beicota munuHapa pasHa 10 am. Ilnomans ceueHuss HMIMHApPA IUIOCKOCTBIO, MapajieIbHOM ocH
LMJIMHPA U yIAJIEHHOM Ha 9 M OT Hee, paBHa 240 qm 2. HaliauTe paauyc MuivHapa.

61. OcHoBaHKE MPSIMOU MPHU3MBI — PAaBHOOCAPEHHBIH TPEYTOIBHUK CO CTOPOHOW 6 cM, a TMaroHaib
0okoBoii rpanu 10 cM. HaiinuTe miomians 60KOBOW MOBEPXHOCTH U 00BEM MTPU3MBIL.

62. B npaBunbpHON 4eTHIPEXyroapHON MpHU3ME TUIOMIa s OCHOBAaHUS paBHA 25 cMm?, a BbICOTa 4 CM.
Hatigute nuaronans 1 00beM MPU3MBI.

63. OcHoBaHUEM NPSAMOMN MPU3MBI CITY>KUT IPSIMOYTOJIBHBIA TPEYrOJIbHUK C KaTeTamMu 12 cM U 5 ¢,
BBICOTA MPU3MEI paBHA § cM. HaiinuTe turomaas moTHOH MOBEPXHOCTH.

64. Panuyc oOkpyXHOCTH, OMHCAHHOM OKOJIO OCHOBAHMSI MPABWIBHON IECTUYTOJIBHOW MPHU3MBL,
paBeH 3 cM. HalinmuTe muromma s mMOJHOM OBEPXHOCTH MTPU3MEI, ecii e€ BeIcoTa paBHA 10 cM.
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65.lnaronanp TPaBHIBHON YETHIPEXYroJbHON NPHU3MBI COCTaBISEeT ¢ OOKOBOH rpaHbpio yroa 30°.
Haiinute rutomans 60K0BOI MOBEPXHOCTH U 00BEM MPHU3MBI, €CJIM CTOPOHA OCHOBAHMUS V2 em.
66.Bpicora rumaapa Ha 12 cM Gosiblie ero pajanyca, a IIoNiaib MOJHOM ITOBEPXHOCTH paBHa 288 Tt cMm?.
Haiigure paguyc ocHOBaHMS IWIMHIPA.

67.JlnaroHans TMPaBUILHOW YETHIPEXYTONBHOW IPU3MBI COCTABISET C OOKOBOM TpaHbi0 yroim 60°.
Haiinute 00beM pU3MBI, €CITH CTOPOHA OCHOBaHUS 6 CM.

68.lnameTp 1mapa paBeH BbICOTE KOHYyca, 0Opa3yolias KOTOPOro COCTABIISIET C INIOCKOCTBIO OCHOBAHMUS
yrou 60°. Haiitu oTHOIIIEHHE 00BEMOB KOHYCA U Il1apa.

69.Pannyc mapa pasen R=5. HaiinuTe miomaap NoxHOM MOBEPXHOCTH BIIUCAHHOTO B IIap KyOa.
70.Pagnycel OCHOBaHWH YCEUCHHOTO KOHYyca paBHBEI 4 cM U 12 cM, a oOpa3yromias paBHa 17cM. Hadimue:
a) BBICOTY YCEUEHHOI0 KOHYCa; 0) TUIOIa b OCEBOTO CEUCHUSI.

71.B ocHOBaHMM NpaBUIBHOM 4eTbIpexyroiabHoi npusmMel ABCDAB,C,D, nexuT kBagpar co cTopoHOR
8 cM. [maronans npusmel AC; 0o0pasyer ¢ miockocTbio ocHoBaHus ABCD yron 30c. Haiinure BBICOTY
MIPU3MBI U IUIOLIAAb TOJTHOW MOBEPXHOCTH.

3 Cucrema onenuBanns komiuiekta ®OC Tekymero KOHTpOJsi U MPOMeKYTOYHOM
aTTrecTauuu

IIpu oueHuBaHuuM J1TAOOPATOPHOM, MPAKTHUYECKOW M  CAMOCTOSATENLHOW pabOThI
00y4aroIerocsi y4uThIBae€TCA CleIyIOIIee:

- KQYeCTBO BBITIOJHEHHUSI IPAKTUYECKOM YacTu paboThI;

- Ka4ecTBO o(popMIiIeHHUS OTUETA IO padoTeE;

- KQYeCTBO YCTHBIX OTBETOB HAa KOHTPOJIbHBIE BOIPOCHI IIPH 3aLIUTE PAOOTHI.

Kaxxnprit Bug paboThI OIIEHUBAETCS 110 TISATH OAIBbHOM IITKAJIE.

«5» (OTIMYHO) — 32 NIIyOOKOE M MOJHOE OBJIAJICHUE COJIEpKAHUEM Yy4eOHOro MaTepuala,
B KOTOPOM OO0ydYaromuiicss cBOOOJHO U YBEPEHHO OPHUEHTHPYETCS; 3a YMEHHUE MNPAKTUYECKU
MPUMEHATh TEOPETUUYECKUE 3HAHUS, BHICKA3bIBAaTh U 0OOCHOBBIBATh CBOM CyKAeHUs. O1eHKa «5»
(OTMYHO) MpernoiaraeT rpPaMOTHOE U JIOTUYHOE M3JI0KEHUE OTBETA.

«4» (xopomo) — eciu OOydYaroUIUiicss MOJHO OCBOMJI y4YeOHBI MaTepual, BIAJAEeT
HAYYHO-TIOHSTUHHBIM ~ allapaToM, OPHUEHTHPYETCS B M3YyYEHHOM MaTepualie, OCO3HAaHHO
NpUMEHSET TEOPEeTUYECKHE 3HaHUS Ha MpaKTHKe, IPaMOTHO M3JIaraeT OTBET, HO COJEp)KaHHE U
(hopmMa oTBETa UMEIOT OT/IEIbHbIE HETOYHOCTH.

«3» (yIOBJIETBOPUTEIBHO) — €CIM O0yYaroImuiicsi oOHapy>KUBAeT 3HAHHE U TMOHMMAaHUE
OCHOBHBIX TOJIOXKEHUI y4eOHOro MaTepuasa, HO M3JlaraeT €ro HEMOJIHO, HEMOoCIeA0BaTeIbHO,
JIONyCKAaeT HETOYHOCTH, B TPUMEHEHUH TEOPETUYECKUX 3HAHMM NpU OTBETE Ha MPAKTUKO-
OpUEHTHPOBAHHBIE BOIPOCHL; HE YMEET J0Ka3aTeIbHO 000CHOBATh COOCTBEHHbIE CYXKACHHUS.

«2»  (HEyHOBJIETBOPUTENBHO) — €clid  OOyYaroIlMiCs HMMEeT pa3pO3HEHHbIE,
OeccucTeMHbIe 3HaHUS, TOMyCKAeT OMMOKH B ONpEAETCHHH 0a30BBIX MOHSATHH, MCKaKaeT MX
CMBICJT; HE MOXKET MPAKTUYECKU MPUMEHSTh TEOPETUUECKUE 3HAHMS.

Kpurtepuu oneHuBaHus NPaKTHYECKUX PadoT.

IIpakTryeckast paboTa OLIEHUBAETCS MAKCUMAJIbHO OLEHKON «5» (OTIMYHO).

Kaxxnoe 3amanne orieHUBaeTCS MAKCUMAIBLHO OLICHKOU «5» (OTJIMYHO).

ITo pe3yabTaTamM OLEHMBAHUS BCEX 3aJaHUM OLIEHKA COOTBETCTBYET CPEIHEM.

Kputepun ornieHnBaHMs pEeIICHU 3a/1a4.

«5» (OTIMYHO) — COCTaBJIEH MPABUJIBHBIN AJTOPUTM pELICHHs 33a/Ja4yH, B JIOTUYECKOM
paccyXIeHHH, B BHIOOPE HOPMATHBHBIX HCTOYHHKOB M PEHICHUH HET OMIMOOK, ITOJTyYeH BEPHBIH
OTBET, 3a/1a4a PelIeHa PalMOHATIBHBIM CIOCOOOM.

«4» (XOpOIII0) — COCTaBJEH MPABWIBHBIA aJTOPUTM PEIICHUS 3a/ladd, B JIOTHYECKOM
pacCyKIeHUH M pEIIeHWH HeT CYIIEeCTBEHHbIX OLIMOOK; TMpaBWIBHO CJelaH BbIOOD
HOPMATHUBHBIX MCTOYHHUKOB; €CTh OOBSICHEHHE PEIICHHs, HO 3aJada pelieHa HepaloHAIbHBIM
Croco0OM WJIM JIOMYIIEHO He 0o0Jiee IByX HECYIIECTBEHHbBIX OLIMOOK, TOJy4yeH BEpHBIN OTBET.

«3» (YyIOBIETBOPUTEIIBHO) — 3a/JIaHWE BBHITIOJIHEHO, B JIOTHYECKOM pPAaCCYXXKIEHUU HET
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CYUIECTBEHHBIX OIIMOOK, HO JOMYyIIEHBI CYIIECTBEHHBbIE OLIMOKM B BBIOOPE HOPMATHBHBIX
WCTOYHHKOB; 33j[aya pelieHa He TIOTHOCTHIO WIH B 00IIEM BHUJIC.
«2» (HEeyIOBJIETBOPUTEIHHO) — 3a/1a4a peleHa HEMPaBUIIbHO.
Kpurtepuu onieHnBaHusI cCaMOCTOSITEJILHBIX PadoT.

Kputepun onieHnBaHus perieHui 3a1au.

«5» (OTIMYHO) — COCTaBJIEH MPAaBHUJIBHBIN AITOPUTM PEIICHHS 3a/a4H, B JIOTHYECKOM
paccyXJIeHHH, B BBIOOpE HOPMATHUBHBIX UCTOYHUKOB M PEIICHUH HET OMIMOOK, MOJIy4YeH BEPHBIH
OTBET, 3aJ]auya pellieHa PalllOHAIbHBIM CIIOCOOOM.

«4» (XOpoIIO) — COCTaBJIEH NPaBWIBHBIA alTOPUTM pelIeHHs 3aJaud, B JIOTHYECKOM
pacCy)XKIeHHH ¥ pENIeHWH HeT CYIIECTBEHHBIX OIMMOOK; TPaBWIBHO CJIIENaH BBIOOD
HOPMATUBHBIX MCTOYHHUKOB; €CTh OOBSICHEHHE PELIeHMs, HO 3aJaya pelleHa HepaloHaIbHBIM
CIIOCOOOM WIIH JIOMYIICHO He 0oJiee IBYX HECYIIECTBEHHBIX OMIMOOK, IOTydeH BEPHBIN OTBET.

«3» (yIOBIETBOPHUTEIBHO) — 3aJaHUE BBIMOJIHEHO, B JIOTHUYECKOM pAaCCYXJIEHHH HET
CYUIECTBEHHBIX OINMOOK, HO JOMYIICHBI CYIIECTBEHHBIC ONIMOKA B BBIOOPE HOPMATHBHBIX
MCTOYHHUKOB; 33/1a4a pellieHa He MOJHOCTHIO WK B 00IIEM BUJIE.

«2» (HeYIOBIETBOPUTEIILHO) — 3aJ1a4ya PelIeHa HeMPaBUIbHO.

Kpurepun oneHuBaHNs KOHTPOJIBHBIX PadoT.

«5» (otmumuHO) — pemieHo 81-100% 3amanuid.

«4» (xopoo) — pemteno 61 — 80% 3aganuid.

«3» (ynoBieTBopuTenabHO) — pemeHo 41 — 60% 3ananuid.

«2» (HeyIOBIETBOPUTEIHHO) — perieHo MeHee 40% 3amaHuil.

Kpurepun ouenuBanus nuddepeHunaabHoOro 3a4éra

- BBITMOJIHEHO NPaBUIbHO 9-11 3ananuii — onieHka «omyHo» (80 — 100%);

- BBITIOJTHEHO MPABHIIBHO 6-8 3a/1aHnii — OLIeHKa «Xopouio» (55— 79%);

- BBITMIOJIHEHO MPABUIIBHO 4-6 3aJJaHUN — OLIEHKA «Y/10BJIE€TBOPUTEIHHOY

(36-54%);

- BBITMOJIHEHO MPaBUIIbHO 0-3 3ajaHUil — OLIEHKA «HEYI0BJIECTBOPUTEIHHO

(0-35%).

Kpurtepuu oneHnBaHus 0TBETOB 110 IK3aMEHALMOHHBIM OHJIeTaM.

OTBeT MO »HK3aMEHALIMOHHOMY OWJIETY OLIEHWBAETCSd MAaKCHUMAaJbHO OLIEHKOM «5»
(oTHMYHO).

[lepBrIii BOpOC MaKCUMaJIbHO OLIEHUBAETCS OLIEHKOHN «5» (OTIMYHO).

Kaxxnast u3 1ByX 3a7jau OLlEHUBAETCS OTAEIBbHO MAKCUMAaJIbHO OLEHKON «5» (OTJIMYHO).

I[To pe3ynbpTaTam OIEeHHBAHUS BCEX TPEX 3aJaHUN OLIEHKA COOTBETCTBYET CPEIIHEH.
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