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1. IACITOPT PABOYEM ITPOT' PAMMGBI JINCITUTL/IUHBI

1.1. O6s1acTh NpuMeHeHHUs1 pabouyel MPOrpamMMbI

Pabouass TmiporpamMma [AMCLMTUIMHBI SIBJISIETCSI UYaCTbI0 OCHOBHOW 0Opa3oBaTesibHOM
nporpaMMbl B cooTtBeTctBUM ¢ PI'OC pans  creyuansHoctH: 40.02.04  FOpucnpydenyus
(YkpynHéHHas rpymnma crietipanbHocTelt 40.00.00 FOpucnpydeHnyus), AJist 00ydaroiyuxcsi 3a04Hol
¢opmel 00yUeHusl.

Pabouasi nporpamMma pa3spabotana B cootBeTcTBur ¢ PI'OC cpesHero obirero obpa3oBaHusi.

Pabouasi mporpamma pa3paboTana B cootBeTcTBUU ¢ @T'OC cpesnHero obirero o6pa3oBaHus, C
yueToM TIpUMepHOM TMporpammbl 00Ijeobpa3oBaTenbHON — yuebHOW  guCLUNIMHBL  PuU3MKa,
pekomeHoBaHHOW PI'BOY IO «MHCTUTYT pa3BuTHs MpodeccoHalbHOrO 00pa3oBaHUs» B
KauecTBe MPUMepPHOI TPOrpaMMBbI ZIJisl peasn3aljii OCHOBHOM TpogeCCHOHATbHOM 06pa30BaTe/bHOM
nporpammbl CITO Ha 6a3e ocHoOBHOTo 00Iriero o0pa3oBaHUs C TIOMy4YeHHEM CpeAHero oOIIero
obpazoBanus (ITpotokon Ne 798 ot «27» _ 10 2023 r.).

1.2. MecTo AMCLUILUIMHBI B CTPYKTYPe OCHOBHOW 00pa3oBaTe/IbHOM MPOrpaMMbI

OucuuriiHa «Mamemamuka» w3ydaeTcss B o0mieobpa3oBaTesibHOM LIMK/Ie y4yeOHOro TilaHa
OOIT CIIO Ha 6a3e ocHOBHOrO 00uiero oOpa3oBaHUsI C TIOJy4YeHHEM CpefHero oOIero
obpazopanus (ITTICC3)

1.3. Ilnanupyemblie pe3y/bTaTbl 0CBOEHHMS JUCLMIIIUHBI:

OcBoenue cofepkaHusi yueOHOW JUCHUITIMHBI 0becrieunBaeT AOCTIKeHWe 00yJYaroL[UMUCS
C/IelyIOLMX pe3yJ/IbTaTOoB:

JIMYHOCTHBIX:

B pe3synbraTe u3yuyeHHsi MaTeMaTHKM Ha ypOBHe cpefHero oOiero o6Gpa3oBaHusi Y
obyuarorerocst 6y 1yt chhopMHUpPOBaHBI C/IeyIOIHE TUUHOCTHBIE Pe3y/IbTaThl:

1) rpa>k/IaHCKOT0 BOCTIUTaHUSI:

CcOPMHPOBAHHOCTb ~ TPAKJAAHCKOH  TO3WI[MM  O0ydYarolerocs Kak akKTMBHOTO W
OTBETCTBEHHOI'0 YjieHa POCCHMCKOro oOIecTBa, Tpe/CcTaB/ieHre O MaTeMaTHUeCKHUX OCHOBax
(GYHKIIMOHUPOBAHUSI PA3/IMUHBIX CTPYKTYp, SBJEHUM, TPOLIEAYP TPa’KIAAHCKOTO O00IecTBa
(BBIOODBI, OTIPOCHI W APYroe), yMeHHe B3auMO/IeHCTBOBaTh C COL[MA/TbHBIMU WHCTUTYTaMH B
COOTBETCTBUM C UX (PYHKLIUSIMU U Ha3HAUEHUEM;

2) TIAaTPUOTUUECKOTO0 BOCIWTaHUS: C(POPMHUPOBAHHOCTh POCCHUHCKONW TpaXkZaHCKOMN
WIeHTUYHOCTH, YBa)KeHHsI K TIPOIIJIOMY M HACTOSI[eMy POCCUMCKOW MaTeMaTHKH, 1[eHHOCTHOe
OTHOIIIeHWEe K IOCTH)KeHHUSIM POCCUMCKUX MaTeMaTUKOB M POCCUMCKON MaTeMaTHUeCKOM IIKOJIbI,
WCTI0/Tb30BaHUe 3TUX JOCTV)KEeHUHN B IPYTHUX HayKax, TeXHOIOTUsX, chepax SKOHOMUKU;

3) lyXOBHO-HPABCTBEHHOI'O BOCITUTAHMUS:

0CO3HaHMe AYXOBHBIX LIEeHHOCTeM POCCHUMCKOT0 Hapoza, ChopMUPOBAaHHOCTb HPABCTBEHHOTO
CO3HAHUsI, 3TUYECKOTO TOBe/IeHUs], CBSI3aHHOTO C TMPAKTUUECKUM TIPUMeHeHHWeM [OCTH)KeHUH
HayKu U JIesTe/IbHOCTbIO YUYEHOTO0, OCO3HaHWe JIMUHOTO BK/a/la B TOCTPOEHHEe YCTOWYMBOTO
Oyayero;

4) 3CTeTUUeCKOTO BOCITUTAHUS:

3CTeTHUECKOe OTHOIIEHWe K MHPY, BK/IOUasl 3CTETUKY MaTeMaTHueCKUX 3aKOHOMEepPHOCTeH,
00BEKTOB, 3ajjau, pEIeHUM, PacCyXAeHUH, BOCIIPUMMUYMBOCTh K MaTeMaTHUECKUM acCIeKTam
Pa3/IMYHBIX BH/IOB UCKYCCTBA;

5) ¢pu3nueckoro BOCIUTaHUS:

c(OpMHPOBAHHOCTb YMEHUS TIPUMEHSITh MaTeMaTHUyecKre 3HaHUSI B MUHTepecax 3/J0POBOTO U
6e3omacHoro obpa3a >XM3HHW, OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 3[0POBbIO (3ZI0pOBOE
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nUTaHue, cOasaHCHPOBAHHBIN PEXXUM 3aHSTHHN U OT/IbIXa, PeTy/isipHas ¢pu3nuecKast akTHBHOCTB),
¢du3nuecKoe COBepIIIeHCTBOBAHME MPH 3aHATHSIX CITIOPTUBHO-03/I0POBUTE/IHOMN JleTeIbHOCTBIO;

6) TPyA0BOr0 BOCIIUTAHUS:

TOTOBHOCTb K TPYZY, OCO3HaHHE LIeHHOCTH TPY/0/It00Us], WHTepeC K pa3MuHbIM cdepam
npoeCcCOHABHON [1eSITe/TbHOCTH, CBSI3aHHBIM C MaTeMaTHKOW U eé TIPUIOKEeHHUSIMH, YMeHHe
coBepIlaTh OCO3HAHHBLIM BBIOOp Oyayied mpodeccun W peanu3oBbIBaTL COOCTBEHHBIE
JKU3HEHHble TIIaHbl, TOTOBHOCTH M CIOCOOHOCTH K MaTeMaTHueckoMy OOpa30BaHUIO W
camMoo00pa30BaHUI0 Ha MPOTSHKEHWH BCeH >KW3HU, TOTOBHOCTh K aKTHUBHOMY yUaCTUIO B pellleHHun
MpaKTHUeCKUX 3aJjau MaTeMaTHueCcKOl HarpaB/ieHHOCTH;

7) 9KOJIOTUYeCKOT0 BOCITUTAHUSI:

cOpMUPOBAHHOCTh ~ 9KOJIOTHUECKOW  KyJ/bTYpbl, TIOHUMaHHe B/WSHUS  COLMA/IBHO-
9KOHOMMUECKMX TIPOLIeCCOB Ha COCTOsIHME TIPUPOJHONM U COL[Ma/JbHOM Cpefibl, OCO3HaHHe
r00a7bHOTO  XapakTepa  JKOJOTHYeCKMX  mpobsieM, OpueHTalyss Ha  [pUMeHeHHe
MaTeMaTHUeCKWX 3HaHWM [Jisi pellieHUs 3a/au B 00/IaCTU OKpYy»Karolllel cpefibl, T/laHUpOBaHKe
TIOCTYTIKOB M OLIEHKH UX BO3MOXKHBIX ITOC/IeICTBHH /151 OKPY>KaroIllel Cpe/ibl;

8) LleHHOCTH Hay4YHOTO TO3HAHUSI:

copMHUPOBAaHHOCTh MUPOBO33PEHMSI, COOTBETCTBYIOIIEI0 COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKu U OOIecTBeHHOW TIDaKTWKW, TIOHMMaHWe MaTeMaTHueCKOl HaykKu Kak cdepbl
YyesI0BeueCcKol /1esiTe/TIbHOCTH, TAroB e€ pa3BUTHS M 3HAYMMOCTH [Jisl Pa3BUTHS L{UBUIM3ALINH,
OBJIa/IeHUe SI3bIKOM MaTeMaTUKU U MaTeMaTH4eCcKOu Ky/IbTYPOi KaK CpeZiICTBOM T03HaHUsI MUPa,
TOTOBHOCTb OCYIIeCTB/ISITh TIPOEKTHYIO M MCC/Ie/IOBATE/BLCKYIO [1eSITe/TbHOCTh MHUBHU/YaTbHO U
B TpYIIIe.

MeTanpeJMeTHbIX:

B pe3ynbTaTe OCBOEHWs TpOrpaMMbl 0 MaTeMaTHKe Ha YPOBHE OCHOBHOTO 00iiero
obpa3zoBanust y oOyuaromjerocss OyayT chOpPMHpPOBAHBI MeTarpeIMeTHbIE Pe3yJbTaThl,
XapaKTepu3yloIllyiecsi  OBJaJieHMeM  YHHBepCaJbHBIMU  TI03HaBaTelbHbIMUA  AeWCTBUSIMU,
YHHBEpPCa/lbHBIMM KOMMYHHUKATUBHBIMUA [JIEMCTBUSIMA W YHHUBEPCA/TbHBIMUA ~ PETy/ISTHBHBIMU
J1eiCTBUSIMU

ITo3HaBaTe/IbHBbIE YHUBeEPCA/IbHbIE yueOHbIe el CTBUS

EBa3oeble n02uueckue deticmeusi:

BBISIB/IAITh UM XapaKTepH30BaTh CyIeCTBEHHbIE IIPU3HAKKM MaTeMaTHYeCKuX OOBEeKTOB,
TIOHSITHM, OTHOLIEHUH MeXAy TOHATUsAMH, (OpPMYy/IUpOBaTh  OMpejie/ieHUs]  TOHSTHMH,
yCTaHaB/IMBATh CYILeCTBEHHBIM TPU3HAK KIacCU(UKAL[M, OCHOBaHWS [Jisi 0000iieHus1 |
CpaBHeHUsl, KpUTepPUU TIPOBOJMMOTI0 aHa/In3a;

BOCIIPYHUMATh, (OPMYJHPOBaTh W TPeo0pa30oBBIBaTh CYXKJEHUS: yTBepAUTeNbHbIe WU
oTpHULIaTe/IbHbIe, eJUHUUHbIe, YaCTHBIE U 0011[1e, YC/IOBHBIE;

BBISIB/ISITh MaTeMaTH4yeCcKHe 3aKOHOMEPHOCTH, B3aWMOCBSI3M M TPOTHBOpeursi B (hakTax,
JAHHbIX, HaOMO/eHUsIX W  YTBEP)KIEeHWsX, TipejjiaraTb KPUTEPUH [Isi  BbISBJIEHUs
3aKOHOMEpPHOCTeHN ¥ NPOTHUBOPEYNii;

JleflaTh BBIBOJbI C MCIIO/Ib30BaHUEM 3aKOHOB JIOTHKH, [AeJYKTUBHBIX U WHJYKTUBHBIX
YMO3aK/JIFOUeHUH, YMO3aK/IF0UeHHUM 10 aHaJIOTHH;

MIPOBO/IUTh CAMOCTOSITE/ILHO /I0Ka3aTe/IbCTBa MaTeMaTUUeCKUX YTBepKAeHu (TpsiMbie U OT
NPOTUBHOTO), BBLICTPaWBaTb APryMEHTAL[I0, TIPUBOAWUTH TIPUMEPBl W KOHTPIPHUMEDHI,
000CHOBBIBaTh COOCTBEHHBIE Cy’K/eHHsI U BBIBO/IbI;

BbIOMpATh Cr1I0co0 peltieHUst yueOHOM 3alaudl (CpaBHUBATh HECKOJIBKO BapUAHTOB PeIeHus,
BbIOMpaTh Harbosee TIOAXOASAIIMM C YYETOM CaMOCTOSITe/TbHO BbIZIe/IeHHbIX KDUTEpUeB).

EBa3zoeble uccnedosamenbckue deticmeusi:

WCTIO0/Tb30BaTh BOTIPOCHI KaK HCC/Ie[0BaTe/IbCKAN MHCTPYMEHT T03HaHus, (OpMy/IMpoBaTh
BOIIPOCHI, (DUKCHPYIOIe TPOTHBOpeure, MpobieMy, yCTaHaB/IMBaTb HMCKOMOE U JIaHHOE,
¢dbopmMHpOBAaTh TUTIOTE3Y, APT'YyMEHTHUPOBATh CBOIO MO3ULUI0, MHEHUE;

MPOBOIUTE ~ CaMOCTOSITE/IbHO ~ CIUIAHMPOBAHHBIM ~ 3KCTIEPUMEHT,  HCC/Ief0OBaHWEe  TI0
yCTaHOBJIEeHUI0O 0COOeHHOCTeM MaTeMaTHueckoro o0beKTa, siB/IeHUs], Tpoliecca, BbISIBJI€HHIO
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3aBUCUMOCTeN MeXKAy 00beKTaMu, SIBJIeHUSIMH, TTPOLieCCaMy;

CaMOCTOATE/ILHO (POPMYJ/TUPOBaTh 00OOIIEHUs] W BLIBOABI 10 pe3y/ibTaTaM IPOBEJEHHOTO
HaOMr0ieHus1, MCCIeJOBaHMsl, OLIeHUBATh [JOCTOBEPHOCTH TIOyUYeHHBbIX Pe3y/bTaToB, BBIBOJOB U
0006111eHMIf;

MIPOTHO3MPOBATh BO3MOJKHOE pa3BUTHE IPOIecca, a TakKKe BBIABUraThb TPEATIONOKEHHUs O
ero pa3BUTHU B HOBBIX YC/IOBUSIX.

Paboma c uHgpopmayueti:

BBISIBJIATH JeUUUTH UH(OPMALIMK, JaHHBIX, HEOOXOAUMBIX [/Ii OTBeTa Ha BOTIPOC W IS
pereHus 3a7aum;

BbIOMpaTh  MH(GOPMAIL[MI0 W3  HCTOUYHWUKOB  pAa3/IMUHBIX  TWUIIOB,  AaHA/JM3UPOBATh,
CHCTEMaTH3WpPOBaTh W WHTEPIPeTHPOBaTh WH(GOPMALMI0 pa3lWYHBIX BHUIOB U (HOpPM
TIpe/ICTaBJIeHUST;

CTPYKTYPHUPOBaTh MH(OPMALIMIO, TIPe/ICTaB/IATh €€ B Pa3/TUUHBIX (POPMax, WTFOCTPUPOBATh
rpauyecky;

OLleHMBaTh HAJEXHOCTb HMHGOPMALIMM TI0  CaMOCTOSITeTIbHO  COPMY/IMPOBAaHHBIM
KpPUTEPUSIM, CPOPMYJTMPOBAHHBIM CaMOCTOSITE/THHO.

KoMMyHHKaTHBHbBIE YHHBepCa/IbHbIe yde0HbIe /1efiCTBHSA

BOCIIPUHUMATh M (POPMYJIMPOBATh CYXXIEHHSI B COOTBETCTBUM C YCAOBUSIMU U LeJIIMH
o01jeHus], SICHO, TOYHO, TPAMOTHO BBIP@KaTh CBOIO TOUKY 3DEHHS B YCTHBIX U MHUCbMEHHBIX
TeKCTaxX, [aBaThb TMOSCHEHWsI T0 XOJy peIlleHus 3aJaud, KOMMEHTHUDPOBATh TMOJyYeHHbIH
pe3yJibTar;

B Xo/le 0OCY)X/IeHWs 3aflaBaTh BOTMPOCHI TI0 CYILECTBY OOCYXJaeMOl TeMbl, TPOOJIeMBI,
peliaemMoii 3aJjauM, BBICKA3bIBaTh W7, HalleJleHHble Ha TOWCK peIleHHs], COTIOCTaB/IsATh CBOU
CY>KIEHHUSI C CY)XX[eHUSIMH JIDYTUX YYaCTHUKOB [iMasora, 0OHapy)kKMBaTh pas3iMuvie U CXO/CTBO
TIO3ULIHiA, B KOPPEKTHOW (popMe popMyIMpPOBaTh Pa3HOTIACHs], CBOM BO3DaXKeHUs;

TIPE/ICTaB/ISATh Pe3y/IbTaThl DeIIeHus 3a[jaud, SKCIIepUMEHTa, WCC/IeI0OBAHUs, TPOEKTa,
CaMOCTOSITE/IBHO BbIOMpaTh (OpMaT BBICTYIJIEHHMSI C YYETOM 337au Tpe3eHTallud U
ocobeHHOCTel ayJUTOpHUH.

PerynisTHBHBIE YHHBepCa/IbHbIE yueOHbIe el CTBUS

Camoopzanusayusi:

COCTaB/ATh TUIAH, AJTOPUTM peIlleHHs 3aflaud, BBIOWPATh Croco0 pelleHrsi C y4éToM
VMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBAaTh U KOPPEKTHPOBAaTh
BapUaHThl pellleHni C yuéToM HOBOW MH(OpMaLMK.

CaMoKOHMPO/1b, SMOYUOHANbHBIU UHMe/1/1eKMm:

B/Ia/IeTh HaBbIKaMH TI03HaBaTelbHOW pedieKCi KaK OCO3HaHMsI COBEpIaeMbIX [eUCTBUUA U
MBIC/IUTE/IBHBIX ~ TIPOLIECCOB, WX  Pe3yJbTaTOB, B/afIeTh  CHOCO0AMU  CaMOTIPOBEPKH,
CaMOKOHTPOJIS TIPOLIeCCa M pe3y/bTaTa pellleHuss MaTeMaTHYeCKOW 3a/1auy;

TIpeIBUZIETh TPYAHOCTH, KOTODble MOTYT BO3HUKHYTh TP peIIeHHWHW 3ajjaud, BHOCHTB
KOPPEKTHBBI B /IeSITeJIbHOCTh HA OCHOBE HOBBIX O0OCTOSITE/IBCTB, AAHHBIX, HAWEHHBIX OLIMOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

OLIeHMBaTh COOTBETCTBHE pe3y/bTaTa L&/l U YCIOBUSM, OOBSICHATH NMPUUYUHBI JOCTHKEHUS
WIM HEJOCTKEHUs pe3y/bTaTOB /esSTe/IbHOCTH, HaXOJWUThb OIIMOKY, /laBaTb OLIEHKY
NIPUOOPETEHHOMY OITBITY.

CoemecmHas desimenbHOCMb:

TIOHMUMAaTh M MCII0/Ib30BaTh TMPEMMYI[eCTBa KOMAaHAHOW W WH/AWBUYaJbHOM paboThl mpH
pelieHur yuyeOHbIX 3a/jau, TPUHUMATh 1[eJlb COBMECTHOW /IeSiITeJIbHOCTH, TUIAHUPOBATb
OpraHu3alfi0 COBMECTHOM pabOThI, pacripefie/iaTh BUIBI PabOT, JOrOBapvBaThCs, 00CYXKAATh
TIPOLeCC U pe3yJbTaT paboThl, 0600111aTh MHEHUS] HECKOTBKUX JIFO/IeH;

yuacTBOBaTh B TPYMIIOBBIX (opMax paboThl (00CyKAeHUsi, 0OMeH MHEHHM, «MO3TOBbIe
IITYPMbI» W HWHbBIE), BBITIONHATh CBOKO YacTh pPabOThl M KOOPAWHUPOBATb CBOW JI€HCTBUSI C
JPYrMM{ ujleHaMd KOMaH/bl, OLleHMBAaTb KaueCTBO CBOEro BK/IaZa B OOLMH TIPOAYKT IO
KpUTEpUSIM, CPOPMY/TMPOBAHHLIM YUYaCTHUKAMH B3aUMO/IECTBUSI.
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npejMeTHBIX:

c(hOpMHPOBAHHOCTH Tpe/ICTaB/IeHUI 0 MaTeMaTHKe KaK YaCTM MUPOBOW Ky/bTypbl U MeCTe
MaTeMaTHKl M MH(GOPMAaTHKH B COBPEMEHHOW IMBW/IM3AL[MM, CTIOCO0ax OMMCaHUs SIBIEHUM
peasyibHOr0 MHYpa Ha MaTeMaTHU4eCKOM $13bIKe;

Cc(OPMHUPOBAHHOCTb TPeJCTaB/eHUM O MaTeMaTUYeCKMX I[IOHATHSX KaK Ba)KHEMILNX
MaTeMaTUUeCKUX MOJe/IsiX, MO3BOJISIOLMX OMUChIBaTh U U3yuyaTh pa3Hble MPOLIECCHI U SIBJIEHMUS,
B TOM UKCJIe C ITIOMOLLIbI0 HH(OPMALIMOHHO-KOMMYHHKALIMOHHBIX TeXHOIOTHH;

B/IaJleHHe MeTO/laMH [l0Ka3aTe/JbCTB M aJrOpPMTMOB peLIeHUs, yMeHWe HUX IPUMEHSTb,
NIPOBOJUTH [l0Ka3aTesbHble PACCYKJEHHUs B XO/le pellleHus 3a/1ay;

B/Ia/leHHe CTaHJapTHbIMU [pUEMaMM pelleHds] pPaLMOHaJbHBIX UM UppPaLMOHa/IbHBIX,
TOKa3aTe/bHbIX, CTeNeHHbIX, TPUTOHOMETPHUUeCKHX YpaBHEHUN U HepaBeHCTB, UX CUCTEM;

c(OpMUPOBAHHOCTH TIPeJCTaB/eHU 00 OCHOBHBIX TOHSTUSX MaTeMaTHUeCKOro aHajau3a U
VX CBOMCTBaX, B/aJleHMe YMeHMeM XapaKTepu30BaTh IOBejeHue (YHKLWN, HCIO0/Ib30BaHUe
T0JIyUYeHHbIX 3HaHUH /1JIs1 OTIMCaHUs M aHa/Iu3a peaibHbIX 3aBUCHMOCTEN;

B/a/leHe OCHOBHBIMU TOHATUSAMH O IJIOCKUX M TPOCTPAHCTBEHHBIX TeOMeTPUYEeCKUX
¢urypax, uX OCHOBHBIX CBOMCTBAX;

c(OpMHPOBAHHOCTb YMEHUSI paclio3HaBaTh reoMeTpruuecKre (Urypbl Ha YepTeXkax, MOJessax
Y B pealbHOM MUDE;

NpYMeHeHWe W3yUeHHbIX CBOMCTB TreoMeTpuYecKUx ¢uryp u ¢Gopmyn /s pelieHus
reoMeTpUUYeCKHX 3a/lau U 3a/1au C MPaKTUYeCKUM COZiep)KaHueM;

Cc(OpMHPOBAHHOCTh TpeJCTaB/IeHUN O MpoLieccax U SIBJEHUsIX, UMEIOIIUX BepOsITHOCTHBIN
XapakTep, CTaTUCTUUECKUX 3aKOHOMEPDHOCTSIX B peaJlbHOM MHpPE, OCHOBHBIX ITOHATHSAX
3/IeMeHTapHOM TeOpHH BEPOSITHOCTEN;

yMeHUN HaXOJWTh U OLIeHHWBaThb BePOSITHOCTU HACTYIJIeHHWsi COObITUM B TIPOCTeHINX
NPaKTUYeCKUX CUTyalMsIX W OCHOBHblE XapaKTePUCTUKU CJ/IyyailHbIX BeJWYMH; BJlajleHue
HaBbIKaMU MCMO/Ib30BaHUsI TOTOBBIX KOMITbIOTEPHBIX [TPOrPaMM IPU pellleHnH 3aadu.

B pe3ysnbTaTe HM3ydeHHs yde0HOro mpeamera «MarTeMaTHMKa» Ha YPOBHEe CPeJHEro
o0miero odpasoBaHusi o0yuyaronuiicss Ha 0a30BOM YpOBHe B COOTBETCTBYHIIHMX pasjesax
NpOrpaMMbl HaAYYHMTCS:

Yucna u ebluucneHus:

OTIepUPOBATH TIOHATHSIMM: pallMOHA/IbHOE W [IeMCTBUTENbHOE YHC/IO, OOBIKHOBEHHas W
JlecITHUYHasi po0b, MPOLeHTHI;

BBINOJ/IHATE apU(MeTHUeCKHe orepaLyy C palvOHaIbHBIMU U 1eHCTBUTEIbHBIMU YU C/IaMU;

BBITOJIHATE TPUO/IVKEHHBIE BLIUMC/IEHUS, HWCMOMb3ys TIpaBWa OKPYTJIeHHUs, [ieslaTh
NIPUKUJKY Y OLIeHKY pe3y/bTaTa BbIUMC/IeHUH;

OMepupoOBaTh TOHATHSIMU: CTeMEeHb C LieJbIM IOKasareseM, CTaHAapTHas (opMma 3amucu
JleMICTBUTE/IBHOIO YMCJIa, KOPeHb HaTypa/bHOW CTereHH, MCI0J/1b30BaTh MOAXOJAIIYI0 (opMy
3aMyCy JelCTBUTebHBIX UMCe JJ1s pellleHusl TPaKTUUeCKUX 3a/iau v Mpe/iCTaB/eHus JaHHbIX;

OIepUpOBaTh MOHATUAMU: CMHYC, KOCUHYC U TaHIeHC IIPOM3BOJIBHOIO YIVIA, MCII0J/Ib30BaTh
3aruch MPOU3BOJILHOTO yTJ/Ia Yyepe3 oOpaTHbIe TPUTOHOMeTpUUecKre QyHKIUY;

OIIepUpOBaTh MOHATHSIMU: HaTypajbHOE, LieJIoe YKUCJI0, UCTI0Ib30BaTh NPU3HAKU 1e/TMMOCTH
L|e/TbIX YMCeJl, pa3/io’KeHre YKc/ia Ha POCTble MHOXKUTE/IH [I/Is pellieHys 3a/ay;

OIepUpOBaTh MOHATHEM: CTeleHb C PallMOHA/IBHBIM [10Ka3aTesieM;

OIepupOBaTh MOHATHSIMU: JIOrapru(dM YUC/Ia, 1eCATUYHbIE U HaTypasibHble J0rapupMbl.

YpasHeHus u HepaseHcmea:

OMepupOBaTh MOHSITUSIMU: TOXKJECTBO, ypaBHeHUe, HepaBeHCTBO, liejioe, paljMOHaIbHOE,
VppalloHabHOe YpaBHeHUe, HepaBeHCTBO, TPUTOHOMETpPHUeCKOe ypaBHEHUE;

BBIMOJIHATE ~ TIpeo0Opa3oBaHUsi ~ TPUTOHOMETPUUECKWX  BbIpaKeHWH W pellaTh
TPUTOHOMEeTPUUYECKHe ypaBHEHUS;

BBITO/THATE TIpeo0pa30oBaHUsl Lie/biX, PALMOHAMbHBIX W WPPALMOHANbHBIX BbIpaXKEHUU U
pellaTb OCHOBHbIE THIIbI 1]e/IbIX, PaLliMOHAIbHBIX U UPPALMOHAbHBIX YPaBHEHHI U HePaBeHCTB;

MPUMEHSATb ypaBHEHUsS] U HepaBeHCTBA /Il pellleHusl MaTeMaTUueCcKUX 3a7ad W 3ajay U3
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Pa3/IMYHBIX 00J1acTell HAYKU U peabHOM >KU3HHU;

MO/Ie/IMpOBaTh peajbHble CHUTyallud Ha s3blKe anreOpbl, COCTaB/SATH BbIpa)KeHUs,
ypaBHEHUs], HepaBeHCTBAa M0 YC/JOBUIO 3a/aud, MCCAe0BaTh TIOCTPOEHHble MOJenu C
UCII0/Ib30BaHUEM arlrapaTa aareopsl;

TIPUMEHSITh CBOMCTBA CTereHH Jiisi TpeoOpa30oBaHus BEIPDa)KEHHH, ONIepUpPOBaTh TIOHSITHSIMHU:
ToKa3aTe/lbHOe YpaBHeHHe U HepaBeHCTBO, pelllaTh OCHOBHbIE TUIIbI MIOKa3aTe/IbHbIX YPaBHeHUH
Yl HepaBeHCTB;

BBIMOJIHATE  TIpeoOpa3oBaHusi  BbIpaKEHWH, COZiepXKalluX Jorapudmbl, OIrepUpoBaTh
MOHATUSIMU: JIOTapU(MUUEcKoe YpaBHeHHWE ¢ HepaBeHCTBO, pellaTb OCHOBHbIE THIIbI
norapupmMUUecKuX ypaBHEeHUN U HePABEeHCTB;

HaXO/IUTh pellleHus MPOCTeNIINX TPUTOHOMEeTPHUYeCKUX HePaBeHCTB;

OTepUpOBaTh TOHATUSIMHU: CHUCTeMa JIMHEWHBbIX ypaBHeHWW U eé pellleHue, MCII0J/Ib30BaTh
CUCTeMY JIMHeNHbIX ypaBHEHUH /IJ1s1 pellleHus MPaKTUUecKuX 3ajau;

HaXO/IUTh peIleHusi MPOCTeMNIINX CUCTeM W COBOKYIMHOCTel palMOHalbHBIX YpaBHEHUU U
HepaBeHCTB;

MO/Ie/IMPOBaTh peajbHble CHUTyallud Ha s3blKe anreOpbl, COCTaB/SATH BbIpa)KeHUS,
ypaBHEeHHUs], HePaBeHCTBA M CUCTeMbI 10 YC/IOBUIO 3a/jauu, UCC/Ie/J0BaTh TOCTPOEHHbIE MO/ C
MICII0/Ib30BaHKEM arlrapaTa aareophl.

®yHkyuu u epacpuxu:

OTepUpOBaTh MOHATUAMU: (PYHKIHs], CrIOCOObI 3aaHusi GYHKLMH, 00/1acTh OmpefiesieHUs U
MHOKeCTBO 3HaueHWH HyHKIMH, rpaduk GyHKIMHM, B3aUMHO 00paTHbIe (DYHKIWY;

OTepUpOBaTh MOHITUSAMH: UETHOCTh U HEUETHOCTb (YHKLIUW, HY/IH (YHKLIUH, TIPOMEXKYTKH
3HAKOMOCTOSIHCTBA;

WICII0/1b30BaTh TpavKu (QyHKLMH /1J151 PelleHus] ypaBHeHU;

CTPOUTh W uuTaTh TpadvKu JuHeHHOW GYHKIMM, KBaJpaTUUHOW (YHKIUM, CTeleHHOM
(GYHKLIMY C L[e/TbIM TT0Ka3aTesieMm;

WCMO/b30BaTh rpadvKy (PYHKLMI [/ WCCIe[0BaHUSl TPOLECCOB M 3aBUCUMOCTEH MpU
pellleHWy 3ajlau M3 ApPYrux yueOHBIX TpeAMeTOB U peasbHOM >KWU3HHU, BbIpa)kaTh (OpMyiaMu
3aBHCUMOCTH MeX/ly BeJIMUMHAMU;

OTepUpOBaTh TIOHATUSMU: Tiepuojuueckass (YHKLUs, TIPOMEXYTKA MOHOTOHHOCTU
(GyHKLMM, TOUKK 3KcTpeMyMa (yHKIMH, Haubosiblliee ¥ HauMeHbIlee 3HaueHUs (PyHKIWMK Ha
TIPOME’KYTKe, UCII0/Ib30BaTh UX [Ijis UCC/ieloBaHUs QYHKIMU, 3aJaHHOU IpadHuKOM;

orepupoBaTb  TMOHATHSMU:  rpaduKyd  [IOKasaTe/JbHOW,  jorapupMuUueckod U
TPUTOHOMEeTPUYECKUX (PYHKIMM, n300paXkaTb UX Ha KOOPAMHATHOM IJIOCKOCTU U MCIIO/b30BaTh
JJ1s1 pellleHrsl ypaBHeHW U HepaBeHCTB;

n300pakaTh Ha KOOP/AWHATHOM TJIOCKOCTH TpadMKy TUHEWHBIX ypaBHEeHUN U UCII0J/Ib30BaTh
VX JIJI51 pellleHus1 CUCTeMbl JIMHEMHbIX YPaBHEeHHUH;

WCTIO/Tb30BaTh TpapUKu PYHKLM [I71s1 UCCIeJOBaHUS TIPOLIECCOB U 3aBUCUMOCTeN U3 IPYTUX
yueOHBIX JUCLUIIVH.

Hauana mamemamuuecko20o aHanu3sa:

OIepyvpoBaTh TMOHATUSMU: [0C/Ie/l0BaTe/bHOCTb, apudMeTHueckass M TreoMeTpUyecKas
TIpOTpeccuu;

OTIepUPOBATh TIOHATHSIMH: OeCKOHeuHO yObIBaroljasi reoOMeTpruecKasi MpOrpeccHs, CyMma
6eckoHeuHO yObIBarolI[el reoMeTpHUUeCKOU Mporpeccuy;

3a/1aBaTh MOC/IeA0BATeIbHOCTH PA3/TMUHBIMU CTIOCOOaMuy;

WCTIO/b30BaTh CBOMCTBA TIOC/e/|0BaTebHOCTeH UM TIPOTPecCHil [ijisi pelleHHs] peaslbHbIX
3a/lau MPUK/IaHOTO XapakTepa;

OTIepUpOBaTh TMOHATUSMU: HerpepbiBHasi (PYHKLUsI, TTPOM3BOHAs (DYHKIMM, UCII0/Ib30BaTh
reoMeTpUUYecKrii U U3NUYeCcKuii CMbIC/I TIPOM3BOJHOM JJisl pellieHusl 3a/ay;

HaXO/IUTh TIPOM3BO/JHBbIE 3/eMEeHTApHbIX (YHKLUH, BBIYUC/ISITH TPOU3BOAHBIE CYMMBbI,
TIPOM3BeIeHNs], YUaCTHOTO (DYHKLMIA;

WCTOMb30BaTh TPOW3BOJHYIO /Uil UCCIe[oBaHMS (PYHKLMM Ha MOHOTOHHOCTb U
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3KCTPEMYMbI, IPUMEHSITh Pe3y/IbTaThl UCC/IeJOBAHUS K TIOCTPOEHUIO TPadHKOB;

WCTI0/Tb30BaTh TIPOU3BO/HYIO /ISl HAXOXK/€HUS HaWUTyulllero pelieHusi B PUK/IaJHbIX, B TOM
YKC/ie COLMAbHO-9KOHOMUUECKHUX, 3a/iauax;

OTepUpoBaTh TOHATUSMU: TepBooOpa3Hass W WHTerpasa, MOHUMATh TeOMeTPUYeCKUd U
(bu3nUeCKnii CMbIC/T UHTETPaa;

HaXO/IUTh TepBOOOpa3Hbie 3/ieMeHTapHbIX (YHKLWW, BBIYMC/ISTH HWHTErpaa mo ¢opmyie
HrerotoHa—JIeibHuIIa;

pellaTh TIPUK/IaJHbIe 33/laud, B TOM YKC/e COLMa/JIbHO-9KOHOMUUECKOT0 U (pU3NUeCcKoro
XapakTepa, CpeiIcCTBAMU MaTeMaTUUeCKOro aHa/i13a.

MHodcecmea u no2uKa:

OTepupOBaTh MOHATHUSMU: MHO>KEeCTBO, OTepaliiy Hajli MHO>KeCTBaMU;

WCTIO/Tb30BaTh TeOPeTUKO-MHOKeCTBeHHBIN arrapar /ijisi OMMCaHUsI peasibHbIX MPOLIeCCOB U
SIBJIEHWUH, TIPU PEIIIeHUH 3a/]au U3 IPYTUX YueOHBIX MPeIMEeTOB;

OTIepUpOBaTh MOHITUSMU: OTIpe/ie/ieHe, TeopeMa, C/ie/ICTBUe, 0Ka3aTenbCTBO.

I'eomempus

OTepUpOBaTh MOHITUAMU: TOUKA, TIPsIMasi, MJI0OCKOCTb;

MIPUMEHSITh aKCUOMbI CTEPEOMETPUU U CJIeAICTBUS W3 HUX TIPU PEIIeHUH reoMeTPUYeCKUX
3ajau;

OTepUpOBaTh MOHATHSMU: Tlapa/lIeJIbHOCTb U TIepIeHAUKY/ISPHOCTD TIPSIMBIX U TIZIOCKOCTel;

K/IaCcCU(UIMPOBATh B3aMMHOE PACIT0/I0yKeHHe TIPSIMBIX U TIJIOCKOCTeH B IPOCTPaHCTBe;

OTIepUPOBAaTh TIOHSATUSIMU: IBYTPAHHBINA yT0JI, TPAaHU ABYTPAHHOTO yIJia, pedpo JABYrPaHHOTO
yT/1a, IMHeMHbIN yroJi IBYTPAaHHOTO yTJa, TpajlyCcHasi Mepa IByTPaHHOTO yTJia;

OMepUpOBaTh TOHATHUSMU: MHOTOTDAHHUK, BBINYK/IbIM W HEBBLIMYK/IbIi MHOTOTPaHHUK,
3/IeMeHTbI MHOTOT'PaHHUKA, NPaBUIbHBIN MHOTOTDaHHUK;

pacrio3HaBaTh OCHOBHbIE BU/bl MHOTOTPAHHUKOB (IMpaMHZQA, TIPHU3Ma, MPSIMOYTOJIbHBIN
niapasuiesieniurne], Ky0);

K/lacCU(UIUPOBaTh MHOTOTPDAaHHUKH, BbIOMPasi OCHOBaHMS /ISl K/IaCCU(PUKALUN (BbIMYK/Ible
Y HEeBBINyKJ/Ible MHOTOIPaHHUKH, TpaBU/IbHble MHOTOTPAaHHHUKH, TIPSIMble U HAaK/IOHHbIe TPU3MBbI,
rapa’siiesienure/ibl);

OTIepUPOBAaTh MOHATUSAMU: CeKYIIasi JI0OCKOCThb, CeueHe MHOTOTPaHHUKOB,;

0OBSICHATL TIPUHLIUIIBI TIOCTPOEHUSI CEUeHHUH, UCTIONB3YsT METOJ, C/Ie/[0B;

CTPOUTH CeUeHUsi MHOTOTPAaHHHUKOB MeETO/IOM CJie[IOB, BBITMOJHATL (BBIHOCHBIE) TIIOCKHE
YepTeXKH U3 PUCYHKOB MPOCTBIX 00BEMHBIX (DUTYD: BUZ, CBEPXY, COOKY, CHHU3Y;

pelliaTh 3aJjaud Ha HaXOXKJeHWe TeoMeTPUUecKHX BeJMYMH 1o 00pasijaM WM ajroputMam,
TIPUMEHSIST U3BECTHbIe aHAaIMTUYeCKWe MEeTO/bl TPU PEIleHUM CTaHAAPTHBIX MaTeMaTH4eCKUX
3a/lau Ha BbIUMC/IEHWe PACCTOSIHUM MeX/y JBYMsI TOUKaMH, OT TOUKH JI0 TIPSMOM, OT TOUKH [0
TJIOCKOCTH, MEX/y CKPeI[UBarOIIUMUCS MPSIMbIMHU;

pellaTh 3aJjaud Ha HaXOXKJeHUe TeoMeTPUUecKHX BeJIMYMH 1o 0OpasiiaM WM ajroputrMam,
TIPUMEHSIST U3BECTHbIe aHAaIMTUYeCKWe MEeTO/bl TPU PEIleHUM CTAaHAAPTHBIX MaTeMaTH4eCKUX
3a/lau Ha BBIYKC/IEHHE YIJIOB MeXAY CKDeIUBAILUMUCS TIPSIMBIMHU, MeXJy TpSIMON U
TJIOCKOCTBIO, MEXK/TY TIJIOCKOCTSIMU, IBYTPAHHBIX YTJIOB;

BBIUMCJIATE OOBEMBI U TUIOMIAZM TIOBEDXHOCTEM MHOTOTPAaHHHKOB (TIpHM3Ma, MUpamuja) C
npuMeHeHWeM  (OpMyJi, BBIYMCIATH COOTHOLIEHWS MEXIy TUIOMIA/IIMU  TTIOBEePXHOCTEH,
00bEéMamMu 10I06HBIX MHOTOTPAHHHKOB,

OMepupOBaTh TOHATHUSMU: CHMMETPUsS B TIPOCTPAHCTBe, LI€HTP, OCb U IIJIOCKOCTh
CUMMETpUH, LIEHTP, OChb U MJIOCKOCTh CUMMEeTPUH (DUTYPBI;

W3BJIeKaTh, MPeo0pa30BbIBaTh M WHTEPIIPETHPOBaTh MH(OPMAI[UIO O TMPOCTPAHCTBEHHBIX
reomMeTpuueckux (urypax, rpe/iCTaB/ieHHYI0 Ha 4yepTe)kaxX U pUCYHKaX;

MIPUMEHSITh ~ TeoMeTpuueckue (akThl /JIT  pelieHWs CTepeoMeTPUYeCKUX  3ajad,
TIpe/TioaratolliX HeCKOJIbKO II1aroB pellleHus, eC/IM YCIOBUsSI TIPUMeHeHHsl 3aJjaHbl B SIBHOM
dopme;

MIPUMEHSITh TIPOCTelIIe TporpaMMHble CpeJCTBa U 37eKTPOHHO-KOMMYHHUKAI[MOHHbIE
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CHCTeMbl TIPY pellleHuH CTepeoMeTpUUYecKuX 3a7iay;

MPUBOJUTL TPUMEPbl MaTeMaTMYeCKMX 3aKOHOMEpDHOCTeM B TIPUPOZE U  JKW3HH,
pacrio3HaBaTh NpOsIB/IeHNE 3aKOHOB FeOMEeTPUM B HUCKYCCTBE;

MPUMEHATb [0JIyYeHHble 3HaHWS Ha TMpAaKTHKe: aHa/JW3UpOBaTh peasbHble CUTyaluu U
NPUMEHSITb ~ U3y4yeHHble TIOHATHS B  TIpoOLiecCe TIOMCKAa pelleHusi MaTeMaTHuecKu
copmynvpoBaHHOW Mpo6sieMbl, MO/IeTMPOBATh peasibHble CUTYyal[ud Ha s3blke TIeoMeTpHH,
WCCJIe/IoBaTh MOCTPOEHHbIE MOJE/NM C MCII0/Ib30BaHUEM IeOMeTpUUeCKHX TMOHSTUM U TeopeM,
arrapara ajare0psbl, peliaTh MpakKTUUeCKUe 3a/laui, CBsi3aHHbIE C HAaXOXK/[eHHeM IreOMeTpUUeCKrX
BeJIUYMH;

OTIepUpOBaTh MOHATUSMU: LIWIMHIPUYeCKast TTIOBePXHOCTh, 0Opa3yroliue LWINHAPHUUeCKOU
TIOBEPXHOCTH, LWIMH/P, KOHWYeCKasi MMOBEPXHOCTb, 0Opa3yromye KOHWYeCKOW TOBEpXHOCTH,
KOHYC, cepruecKast TIOBEPXHOCTb;

pacro3HaBath Tesa BpallleHus (LUIMHAP, KOHYC, cdepa U 111ap);

OOBSICHATH CIIOCOOBI TIOTyUYeHUst Te/T BpallleHus;

K/IaCCU(ULIMPOBaTh B3aMMHOE PacIio/ioykeHe cepsl U MI0CKOCTH;

OMepupoBaTh TMOHSATHSIMU: I1APOBOM CerMeHT, OCHOBaHWE CerMeHTa, BbICOTAa CETMEHTa,
11apOBOM CJI0M, OCHOBAHMe I11apOBOTr0 C/10s1, BBICOTA LIAPOBOTO CJI0S1, IIapOBOM CEKTOP;

BBIUMCJIATE O0BEMBI U TUIOIIAJM TIOBEDXHOCTEM Tes BpallleHUs, reOMeTpPUUYeCKUx Tel C
nipuMeHeHreM (HOPMYJI;

OI1epupOBaTh MOHATHUSMU: MHOTOTPaHHUK, BITMCaHHbIM B C()epy M OMMCAHHBIN OKO/O c(epsl,
cepa, BrMcaHHasi B MHOTOI'PaHHUK WJ/IM TeJI0 BpallleHus;

BBIUMCJIATH COOTHOLLIEHUsI MeXX/y TUIOIaZsIMU TIOBepXHOCTel 1 00bEMaMu TIOZ0OHBIX TeJ;

n300paxaTh H3ydaemble (GUTypbl OT PYKM M C TIPUMEHEHHEM TIIPOCTBIX UEePTEKHBIX
WHCTPYMEHTOB;

BBITIOJTHATE (BBIHOCHBIE) TJIOCKHE UePTeKH M3 PUCYHKOB TPOCTBIX OOBEMHBIX (UTyp: BUJ
CBepXy, COOKY, CHH3y, CTPOUTb CeueHUsi Tesl BpallleH!s;

W3BJIeKaTh, WHTEPIIPETUPOBATh M IPe0o0pa30oBbIBaTh WH(OPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUeCcKUX (Urypax, rnpejcTaB/ieHHYIO Ha YepTe)kax U pUCyHKax;

OTepUpoBaTh MOHATHEM BEKTOP B IIPOCTPaHCTBE;

BBITIOJTHATE JI€MCTBUSI C/I0)KEHUS] BEKTOPOB, BBIYMTAHUS BEKTOPOB U YMHOXXEHHsI BEKTOpa Ha
YHCJI0, OOBSACHATH, KAKMMU CBOMCTBAMHM OHH 00J1a/]af0T;

MIPUMEHSTH [PaBUJIO Napasuiesienurne/a;

OIepupoBaTh MOHATUSMH: [leKapTOBbl KOODJAWHATbl B IIPOCTPAHCTBE, BEKTOP, MOAYIb
BEKTOPA, PaBEHCTBO BEKTOPOB, KOODJWHAThl BEKTOpPAa, Yrojl MeXKJy BeKTOpaMHU, CKasspHOe
NpOoM3Be/leHre BeKTOPOB, KOJ/IMHeapHble U KOMI/IaHapHble BEKTOPBI;

HaxoJUTb CyMMY BEKTOPOB U IIPOM3Be/leHHe BeKTOpa Ha YMCJ/I0, YIoJl MeXy BeKTOpaMH,
CKaJIsIpHOe MpOor3Be/ieHNe, pacK/a/iblBaTh BEKTOP I10 [ByM HEKOJ/I/IMHeapHbIM BeKTOpam;

3a/laBaTh IVIOCKOCTh YpaBHEHWEM B [IeEKaPTOBOM CHCTeMe KOOpZAUHAT;

NIPUMEHATh TeoMeTpUueckue (akTbl /i1 pellleHUs CTepeoMeTpUYecKUx  3ajad,
TMIpe/roJiaratoliiX HeCKO/IbKO 11aroB peLleHUs], ec/ld yC/IOBUSl NPUMeHeHUs 3a/laHbl B SIBHOU
dopwme;

pellaTh MpOCTeMIlMe reoMeTpUUecKhe 3alaud Ha NMpPUMeHeHHe BEeKTOPHO-KOOPJAMHATHOIO
MeToZa;

peliaTb 3a/lauMd  Ha Jl0Ka3aTelbCTBO MaTeMaTUUYeCKHWX OTHOLIeHWH U HaxoXJeHHe
reoMeTpUUeCKNX BeWYMH 110 00pa3liaM WM ajrOpuTMaMm, MPUMeHSssT U3BeCTHble MeTO/bl TIPU
pelleHUM CTaHJapTHBIX MaTeMaTUUeCKHX 3a/ay;

NIPUMEHSATh TPOCTelIlMe TporpaMMHble CpeJCTBa U 371eKTPOHHO-KOMMYHHUKAL|MOHHbIE
CUCTeMBbI TP PeLleHUH CTepeoMeTpPUUeCKHX 3a7ay;

NPUBO/IUTh TIPUMEpbl MaTeMaTMYeCKUX 3aKOHOMEpDHOCTeld B TIpHUpOZe U  JKW3HH,
pacrio3HaBaTh IPOsIB/IEHUE 3aKOHOB FeOMeTPUU B UCKYCCTBE;

NIPUMeEHSATh TOJIlyueHHble 3HaHUS Ha TMpakTUKe: aHaIU3UpOBaTh peasbHble CUTYyalUd M
NPUMEHATb  U3yueHHble TIOHATHSI B  TIpOLecCe TIOMCKA  pelleHusi MaTeMaTH4eCKU
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copmMypoBaHHOM TIPOOJ/IEMBI, MOZETMPOBaThb peasibHble CUTYal[id Ha sI3bIKe TeOMEeTPUH,
VICC/Ie[|0BaTh MOCTPOEHHbIE MOZE/NN C WCI0/Ib30BaHWEM reOMeTpUUeCKHUX TOHATHH W TeopeM,
arrapaTa anreOpsbl, pemaTh MMPaKTHUeCKHe 3a/laui, CBSI3aHHbIE C HaXO0K/IeHHeM reOMeTPHUeCKIX
BeJIMUKH.

BeposimHocmb u cmamucmuka

YUTaTh U CTPOUTH TAOULIBI U IUarpaMMbI;

OTIepUPOBATh MOHATUSIMU: CpefiHee apruMeTHUecKoe, MeAraHa, HaubosIbIIee, HaNMeHbIIIee
3HaueHHe, pa3Max MacCyBa YMC/IOBbIX [JaHHbBIX;

OTIepUPOBATh TOHATUSMH: C/IyYalHBIA SKCMEpUMeHT (OMbIT) W C/IydaiiHOe COObITHe,
3/IeMeHTapHoe COObITHe (371eMeHTapHbIN MCX0/[]) CYYalHOTO OIbITa, HAXOJUTb BEPOSITHOCTH B
OTIBITaX C PABHOBO3MO)KHBIMU C/TyYalfHBIMU COOBITHSIMH,

HaXO/IUTh U CPAaBHUBATh BEPOSITHOCTU COOBITHI B M3yuUeHHBIX C/IyualiHbIX KCIIepUMeHTaXx;
HaXOJWTb U (OPMY/TUPOBATh COOBITHS: TiepecedeHue U OOBbeJUHEHHe [aHHBIX COOBITHH,
coObITHe, TIPOTHUBOIOJIOKHOE JaHHOMY COOBITHIO, T10/Ib30BaThCsA JAMarpamMmamy Oiiepa |
dhopMyJI0ii C/I0’KeHUs1 BePOSTHOCTe! TIPU pellieHrH 3a/iay;

OTepUpOBaTh TIOHATUSIMM: YCJOBHasi BepOSITHOCTb, He3aBUCHUMble COOBITHSI, HAXOJUTh
BEPOSITHOCTU C TIOMOLL[bIO MpaBU/la YMHOKEHMs], C IOMOILLIBIO JilepeBa C/IyyaiiHOro OIbITa;

MIPUMeHSITh KOMOMHATOPHOE MPaBU/I0 YMHOXKEHHSI TIPU pellieHuH 3a/]ay;

OIepUpOBaTh ITOHATUSIMM: UCIIbITAHNE, He3aBUCUMBbIe HCIIBITAHUS, CepHsl UCIIBITAHUMN, yCIex
Y Hey/laua, HaXO[WUTh BEPOSITHOCTH COOBITWM B CepUU He3aBUCHUMBIX MCIIBITAaHUM [0 TepBOT0
ycriexa, HaXOJUTb BePOSITHOCTH COOBITHI B CepUH UCTIbITAaHUM bepHysuiy;

OIepupOBaTh NMOHATUSMMU: C/lydaliHasi BeJIMUMHA, pacripe/ie/ieHre BepoTHOCTeM|, Juarpamma
pacripefiesieHus;

CpaBHMBAaThb BEPOSITHOCTM 3HAYEHWM C/lyualiHOM Be/JIMYMHBI T0 pacripefie/leHUI0 Wi C
TIOMOLL{bIO iMarpamu;

OMepupoOBaTh IOHSATMEM MaTeMaTUUeCKOro O)KWJAHWs, TPUBOAUTHL TIPUMephbl, Kak
NIpUMeHsIeTCsl MaTeMaTUueckoe O)KMJlaHue CIy4yaliHOW BeJIMYMHBI HaXO/JWTb MaremMaThyecKoe
OXKM/laHHe I10 JaHHOMY pacIipe/ie/IeHUO;

VMeTh MpeJiCTaBIeHue O 3aKOHe OO0JIBILINX UKCer;

VMeTh Ipe/iCTaB/IeHre 0 HOPMa/IbHOM pacrpe/ie/leHUH.

2. CTPYKTYPA 1 COJEPXAHUE TNCHOUITVINHBI

2.1 O6beM JUCHMIUIMHBI U BUABI Y4e0HOH padoThl

3aouHasi hopma o0yueHust

Buo yuebHoti pabombli O0vem uacos
O0Bem 00pa3oBaTe/IbHONM MPOrPaMMBbI 232
PaboTa o0yuaromuxcs BO B3aUMO/IeiiCTBHH C MIpenojjaBareieM 24
B TOM UMCJIE:
JeKUUU (YPOKH) 12
B (popMe mpakTHUeCcKoM MOAroTOBKY (ec/iu MpeJlyCMOTPEHO) *
TpaKTUYeCKue 3aHATUS 12
B (hopMe MpaKTHUUeCKOM MOJrOTOBKY (ec/iv mpeyCMOTPEHO)
nabopaTOpHbIe 3aHATHUS *
B (hopMe MpaKTHUUeCcKOM MOrOTOBKY (ec/iv MpeyCMOTPEHO)
KypcoBasi paboTa (mpoekTt) (eciu npedycmMompeHa) *
CamocTosiTesbHasi paboTa obyuatoirierocs (Bcero) (eciu npedycmMompeHa) 200
KoncynbTatuu (eciu npedycmompeHa) 2
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[TpomexxyTouHasi aTTecTanus B hopMe KOHMpo/bHOU pabombi B 1 cemecTpe, B hopme
5K3aMeHd BO 2 ceMecTpe
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2.2, TemaTuuyeCcKHi NJIaH U COJepP)KaHUe AUCLUTI/IMHBI

AKTHBHBIE H

WHTEPaKTHUBHBI
No Copep)xaHue yueOHOro MaTepuasia, NnpakTHYeCKue padoTsi, O0Bem YpoBeHb
HaumMeHoBaHuUe pa3/ie/ioB U TeM e hopmbl
n/n caMocTosATe/IbHasA padoTa 00yUaroUXca 4acoB OCBOEHUS
MpoBeJeHHs
3aHATHI
YcTaHoBOYHas ceccus
Pa3gen 1. Anredpa 2/40
1. CamocronTe/bHasA padoTa o0yuarmerocs.
Tema 1.1. MHosecTBO, omnepaldyd Haf, MHoXecTBaMH. [lnarpammbl Oisiepa—BeHHa.
MHO0)KeCTBO, oniepanuy Haj{ MHO)XeCTBaMH. [priMeHeHHe TeOPETUKO-MHOXXECTBEHHOTO arraparta Ajsi OMMCAaHKs PeabHBIX 2 1
Juarpammsl Jitiepa—BenHa TIPOLIECCOB U SIBJIEHUWM, MPY PeLeHUH 33/jau U3 IPYTUX yueOHBbIX MpeJIMeTOB.
OrnipefienieHye, TeOPEMa, CIEICTBHE, 10KA3aTeIbCTBO.
2. CamocrosTe/IbHasA padoTa 00yuyarmerocs.
Tema 1.2. MHOXeCTBO HaTypa/bHbIX, LeblX M palMOHaIbHbIX uucaa. [loHsThe 7 1
Lenbie U panyoHaIbHBIE YHC/IA 0eCKOHEeUHO! [JeCITUUHOM TIepUOAWYECKOM [pobHW. ANTOPUTM  3amlucH
6eCKOHEUHOU MepUoIMYeCcKOr eCITUUHOM IpoOu B BUjie 0OLIKHOBEHHOM.
3. Tema 1.3 CamocrosaTebHasA padoTa 00yuyaromierocs.
- BeinosiHeHve apuMeTUUeCKUX AeHCTBUH Haj LeNbIMU U PaLOHATbHBIMU
Apudmernueckue orneparyu c
YlC/laMy, COodYeTasl YCTHble M IMCbMeHHble IpueMbl. ApudmeTHueckue 2 2
pauMoHaIBHBIMH YHC/IAaMH, TIPE00pa3oBaHusA
N orepayd C palMOHA/BHBIMK  UMC/AaMM, IIpeoOpa3soBaHUs — UMC/IOBBIX
YHC/I0BBIX BhIpaKeHHH N
BBID&KEHHUI.
4, Tema 1.4. CamocrosTe/IbHasA padoTa o0yuarmerocs.
JelictBuTesibHBIe uncia. CtangapTHas ¢popma | MHOXeCTBO MppaLMOHANBHBIX W JIeMCTBUTENbHBIX uncen. [IpubimKeHHbIe 2 2
3aNMCH IefiCTBUTEIBHOr0 YNC/Ia BBIYMC/IeHUs. Mogy b geiicTBuTebHOTO ync/ia. CTaHJapTHAs 3aMuch YKcia
5. Tema 1.5 CamocrosTe/ibHasA padoTa 00yuaroLerocs.
- OObIKHOBeHHble UM JeCATUYHble  po0u, IIPOLeHThl, OecKOHeuHble
HarypasibHble U Hesble yKc/Ia B 3afa4ax U3 % 2 2
N nepuoguueckre apobu. IIpumeHeHWe apobGeil U TPOLEHTOB AJs pelleHHs
peanbHOM XXU3HH N . o
TIPUK/Ia/IHBIX 3a7lau U3 Pa3/IMuUHbIX OTpac/el 3HaHWH U peabHOW JKU3HU.
6. Tema 1.6 CamocrosTe/IbHasA padoTa 00yuarmerocs.
o HarypaneHble © Uenble uuciaa. [IpU3HaKW [I€TUMOCTU LIEJIBIX  UKCEJI. 2 2
IIpu3HaKH Ae/TMMOCTH LieJIbIX YHCesI
Pa3iokeHre Ha MHOXKUTeJIU.
7. CamMocTosATeTbHasi paboTa 00y4aromerocs.
Tema 1.7. [TpubmKEHHbIe BLIUMC/IEHHUS], TIpaBU/a OKPYIVIEHMS, TPUKWZKA U OIleHKa
Apudmernyeckue oneparyu c pe3ysbTaTta BbIUMC/IeHHH. lcnosnb3oBaHHe MOAXOAsAmeld GoOpMBI  3arucu 2 2

]IEI‘;ICTBHTEJI]:HBIMPI YucjiaMHu

JIeHiCTBUTE/IbHBIX UHMCesT [/ pellieHrsl TIPaKTUUeCKUX 3aJau U Tpe/CTaBIeH s
JIaHHBIX.
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Tema 1.8.

BoinostHeHHe apu)MeTHUECKHX JJeHiCTBHH Haj

Yuc/1aMH. le/lﬁﬂl/l)KEHHble BbIUHC/IEHUA

CamocTosATenbHasA padoTa 00yuaromerocs.

BrimonHenve apudmeTHuecKux AeWCTBUM Haj, UWCIaMH, codeTasl yCTHbIE U
MHCbMEHHBIE TIPHEMBI.

HaxoxxmeHne TIpUOMVKEHHBIX 3HAYEHWH BEMUMH U TOTPELIHOCTeN
BBIUMC/IEHUH (abCOMIOTHOW UM OTHOCHUTENBHOM); CpaBHEHHME UWCIOBBIX
BbIpa&)KEeHUH.

9. Tema 1.9 CamocrosTe/IbHasA padoTa 00yuyarmerocs.
- [ToBTOpEHHWe TMOHATUS CTeleHW C HaTypalbHBIM U LeJIBIM II0Ka3aTeseM.
CreneHb ¢ HaTyPa/JIbHBIM U LIe/IbIM N N
N CgoiicTBa cTemeHell C LesbIM MoKasatesneM. CTelleHHbIe 3aBUCHMOCTH H
MoKa3sareyeM. Apl/l(l)Mle/I‘-IECKI/II/I KOpeHb p—
HaTypa/JbHOU CTerneHu N .
KopHH HaTypaibHOW CTeNeHy U3 YKC/Ia U MX CBOKMCTBA.
10. Tema 1.10. CamocrosaTe/bHasA padoTa 00yuyaromerocs.
CreneHH C panyoHA/IbLHBIM H CreneHb ¢ pauuoHa/lbHbIM — MoKasaTeneM. CBoiicTBa  CTereHedl c
JAelCTBUTE/IbHBIM NOKa3aTeneM palMoHa/IbHBIM TT0Ka3saresieM. CTelleHb C 1eMCTBUTeNbHBIM I10Ka3aTereM.
11. Tema 1.11. CamocTrosTe/IbHasA padoTa 00yuaroerocs.
ITpeoGpa3oBaHue YHCIOBBIX H OYKBEHHBIX [Tpeobpa3oBaHue YHCIOBBIX U OYKBEHHBIX BBIPA’KEHHUM, CO/IepyKallliX CTeeHH,
BBIPa)XEHHUH, COAEPIKAIIMX CTeNeHH TIpUMeHstsi cBoWicTBa. CpaBHEHHe BBIP&)KEHHUH CO CTeTeHsIMH.
12. Tema 1.12. CamocrosaTe/bHasA padoTa 00yuyaromerocs.
Perrenue noka3are/ibHbIX yPaBHeHUH PelieHune rokasaTe/lbHbIX YPaBHEHU.
13. Tema 1.13 CamocTosaTenbHasA padoTa o0yuaromerocs.
T OsHakoMm/leHHe C TIpUMeHeHHeM KOpHell M CTeleHell NpH BbIUMC/IEHUH
Permenne NpuK/IajHBIX 33424 Ha CJI0)KHbBIE
R p— Cpe/IHUX, [IeJIEeHUH OTPe3Ka B «30/I0TOM CEeUeHUu».
PelrieHre MPUK/IAHBIX 3324 Ha CJIOXKHbIE MPOLIEHTHI
14. Tema 1.14. CamocrosaTenbHasA padoTa 00yuyaromerocs.
IIporpeccus. Apupmernueckas u Apudmernueckas ¥ reoMeTpruecKasi TIpOrpeccui. BeckoHeuHo yO6bIBaroLas
reomMerpHuueckKas nporpeccuu. beckoHeuno reoMeTprueckas rnporpeccus. OCHOBHbIE (hOPMY/IBL
yObIBaIIas reoMeTpuyecKasi Nporpeccus.
15. Tema 1.15. CamocrosTe/ibHasA padoTa 00yuaroerocs.
CyMMa 0ecKoOHeuHO yObIBaroIiei Cymma GeckoHeuHO yObIBarolleil reomeTpuueckod mporpeccud. Dopmyiia
reoMeTpHuuyecKoii nmporpeccuu. ®opmyJia CJIOXKHBIX TIPOLeHTOB. HaTypasnbHble W 1ieble uncia. [IpU3HaKU JendMOCTH
CJI0)KHBIX MPOLEHTOB. L[eJIBIX YKCeJl.
16. Tema 1.16. CamocrosTe/bHasA padora 00yuyaromerocs.
Vicniosib30BaHHe IPOrPeCCHH /I pelleHus VWcrnonp3oBaHye IPOrpeccuy [jisi pellleHUs peasibHBIX 3ajay IPUK/IaIHOTO
peanbHBIX 33/[a4 NPUKJIAJHOT0 XapaKTepa xapakTepa. PelleHre npyKnafHbIX 3aay.
17. Tema 1.17. Copiep)xanue yue0HOro Marepuasa. I'pynmosast
Omnpegenenne jorapudma Ormipegenenye norapupma. OCHOBHOe JIorapuMUIeCKOe TOXKIECTBO. JIMCKYCCHSsT
18. Tema 1.18 CamocrosaTebHasA padoTa 00yuaromerocs.
o T Croiictea  sorapu¢mMoB. BrimosHeHWe  TpeoOpa3oBaHUil  BbIPAXKEHHI,
CaoiicTBa jiorapumMoB o
npuMeHeHue (opMyJl, CBA3aHHBIX CO CBOMCTBaMU JIOrapU(MOB.
19. CamocrosTe/IbHasA padoTa o0yuyarmerocs.

Tema 1.19.
JlecATHUHBIE H HATYpPaJ/IbHbIE JI0rapu(MbI

[HecsiTnuHble U HaTypasbHble sorapudmbel. ©opmyra nepexoza oT jorapudma
10 OJHOMY OCHOBAaHHIO K JIOrapu(My T0 IPYTOMY OCHOBaHMIO.
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20.

CamocTosATenbHasA padoTa 00yuaromerocs.

Tema 1.20. .
Ormpezieniene  0o6/acTM  AOMYCTUMBIX — 3HAueHHH  J0raprMUIecKOro 2
JlorapudMuuecKue ypaBHeHHsI H HepaBeHCTBA N
BhID&KeHUs1. PeltieHre jiorapugMuuecKux ypaBHEHHH.
21. Tema 1.21. CamocrosaTe/bHasA padoTa 00yuyaromerocs. 5
KonrtposbHas pa6ora Nel. KoHrpospHast pabora Nel.
Paszpen 2. OCHOBbI TPUIOHOMETPHU 2/28
22, CamocrosTe/ibHasA padoTa 00yuyaromerocs.
Tema 2.1. W3yueHre pajyiaHHOIO MeTOZAa W3MepeHHsl YIJIOB BpAlL|eHHs W WX CBSI3H C
PapuanHas Mepa yrijia. [IoBopoT ToUKH BOKPYr | rpafycHO Mepoi. V3o0pakeHWe YI/IOB BpalleHWsT Ha OKPYKHOCTH, 2
Hayajla KoOpAuHaT COOTHeCeHWe BeJIMUMHBI YIJa C ero pacrojiokeHreM. TpHUroHOMeTpuuecKast
OKPY>KHOCTb.
23. Tema 2.2 Copep)xanue yueGHOro Marepmuasa.
- @®opMyMpoOBaHNe OIpe/ie/ieHui TPUrOHOMeTpUUYeCcKUX (GYHKLUN IJIs YI7IOB ['pymnmnoBas
OmpejiesieHHe CHHYCA, KOCHHYCA U TaHreHCa 2
oa TIOBOPOTA U OCTPBIX YIJIOB IPSIMOYTOJIBHOTO TPEYTOJbHUKA M 00BsICHEHHE UX JMCKYCCHST
y B3aMOCBSI3M.
24. Tema 2.3 CamocrosTe/IbHasA padoTa 00yuaromerocs.
- 3HaKM CUHyCa, KOCHMHyCa M TaHTeHca. IIpuMeHeHHe TIPH pelleHue 2
3HaKH CMHYCa, KOCHHYCA U TAHT€HCa
MPaKTUYeCKUX 3a/au.
25. Tema 2.4. CamocrosTe/IbHasA padoTa 00yuyarmerocs.
3aBHCHMOCTb MEXY CHHYCOM, KOCHHYCOM | 3aBUCHMOCTb MEXXAY CHHYCOM U KOCHHYCOM. 3aBUCHMOCTb MEXJY TaH€HCOM 2
TAHC'€HCOM OJ{HOT0 Y TOr'O JKe yrja Y KOTaHI'eHCOM. 3aBUCUMOCThL MEXK/ly TAHT€HCOM U KOCHHYCOM.
26. Tema 2.5 CamocrosaTe/nbHasA padoTa 00yuaromierocs.
- ToxxpmecTBa u TOXKJeCTBEHHbBIE npeoOpa3oBaHusl. OcHoBHOE 2
TpuroHoMeTpruuecKue TOXKAECTBA
TPUTOHOMETPUUECKOE TOXKIeCTBO. OCHOBHBIE TPUTOHOMETPHUECKHE (HOPMYJIBL.
27. Tema 2.6 CamocTosTebHasA padoTa o0yuaromerocs.
- U3yuenve ¢opmys1 CI0KeHHUs [JIs1 CUHYca, KOCUHYCa M TaHTeHCa pa3/M4HbIX 2
DopMyJIBI C/I0KEHUSA
YTJIOB.
28. Tema 2.7 CamocrosTe/bHasA padoTa 00yuarmerocs.
e . N3yuenue ¢dhopMmys [BOWHOTO yrjia [jig CUHYCa, KOCHHyCa M TaHI€HCA U UX 2
CHHYC, KOCHHYC M TaHT€HC ABOWHOrO yrja
TIPUMEHEHHE TIPY PELIeHNH 3afiau
29. Tema 2.8 CamocTosTe/bHasA padoTa o0yuaromerocs.
- O3HakoMJ/IEHHe CO CBOMCTBaMM CUMMeTPHU TOUeK Ha eJUHUYHON OKPY’KHOCTH 2
®opMyJIbI NPHBeEJeHHA
Y [IpUMeHeHHe UX /s BbIBoZa (hopMyJ1 pUBeeHUs
30. Tema 2.9. CamocrosTe/IbHasA padoTa o0yuarmerocs.
IIpumeHeHue ¢opMyJ1 TPUTOHOMETPUH IIPH Pemenne 3amay Ha mpeoOpa3oBaHyWe TPUTOHOMETPHUECKUX BBIDAKEHWH C 2
pelleHnH 33434 TIPUMEHEHHEM BCeX GOPMYJT TPUTOHOMETPHUH
31. CamocrosTe/IbHasA padoTa 00yuaroLerocs.
Tema 2.10. OnpezeieHde apKKOoCHHyca W ero cBoiictBa. Popmyna [ pelleHus
ApkkocuHyc. PerleHue ypaBHeHusi cos(X) =a | ypaBHeHUii cos(x)=a 2
Apkcunyc. Pemienue ypaBHeHmi sin(x)=a OmnpeziesieHre apkCUHYyca U ero cBoiictBa. dopMyia AJisl pellieHUs] ypaBHeHU
sin(x)=a
32, Tema 2.11. CamocTrosTe/ibHasA padoTa 00yuaromerocs. 9

ApKTaHI‘EHC M dPKKOTAHI'€HC. PemreHue

OrmipefienieHHe apKTaHTeHCA W apKKOTAaHTeHCa M WX cBokicTBa. Dopmysna s
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ypaBHeHHi#l tg(x)=a u ctg(x)=a

pellieHNsl ypaBHeHu# tg(x)=a u ctg(x)=a.

33. Tema 2.12. CamocronATe/IbHasA padoTa 00yuarmerocs.
IIpeoGpa3oBaHue TPUTOHOMETPUUECKHX [Tpeobpa3oBaHue TPUTOHOMETPHUUYECKUX BBIPAKEHWN W TPUMeHeHHe UX TIpH 2
BBbIpa)KeHHH peliieHHe PaKTUYeCKUX 3a/1au.
34. Tema 2.13. CamocrosTe/IbHasA paboTa o0yuarmerocs.
TpHUroHOMeTpHYeCKHe ypaBHeHH ], PelleHrie TPUrOHOMETPUYECKUX YPABHEHUM METOJOM IIpUBEJEeHHUAX HX K 2
CBOJAINMECS K KBaJipaTHBIM KBa/IpaTHOMY YPaBHEHHUIO
35. Tema 2.14. CamocrosTe/bHasA padoTa o0yuarmerocs.
OpHOpoOHBbIE TPHTOHOMeTPHYeCKHe OpHOpO/iHBIE TPUTOHOMETPHUECKHEe YPaBHEHHUS MepBOM U BTOPOM CTereHW U 2
ypaBHeHHUsI JITOPUTM MX pelleHus..
36. Tema 2.15. CamocrosaTe/bHasA padoTa 00yuyaromerocs.
CymMa M pasHOCTh cuHycoB. CymMMa H Wsyuenue ¢opMyn CyMMBl M DPasHOCTM CHHYCOB M KOCHMHYCOB M UX 2
Pa3HOCTh KOCHHYCOB MIpUMeHeHUe IIpU pelleHnH 3afiau
1 cemecTp
Pazpen 3. dyHKIHMH, HX CBOMCTBA M rpaduKu 2/16
37. CamocrosaTe/bHasA padoTa 00yuyaromerocs.
O3HakoM/IeHHe C TIOHSTHEeM TepeMeHHOH, TpUMepaMH 3aBUCUMOCTEN MeX[y
repeMeHHbIMU.
Tema 3.1. OsHakoM/IeHHe C TOHATHEM Ipaduka, ornpejesieHre MMPUHA/TEKHOCTH TOUKH
. rpaduky ¢yHkuun. OripefiesieHue o (opMmyse mpocTeiiliedl 3aBUCHMOCTH,
OnpepeieHre YHCI0BOH (QYHKIIHMH U CIIOCOOBI . . 2
ee 3apianmst, CBoHCTBa hyHKuMii BH/ia ee rpaduka. BoipakeHue 110 popmysie OJHOM IepeMeHHOH uepes ipyTHe.
OsHakomieHHe ¢ oripefiesieHreM (QyHKIMH, (OPMYIUPOBaHKE €To.
Orpe/iesieHrie Bo3pacTaroliell U yObIBarolel, OrpaHUUYeHHOM CBepXy (CHU3Y)
¢byHkuuy. HavMeHblliee u Haubosiblliee 3HaueHUs: (YHKIUH. UeTHOCTb U
HEUeTHOCTh (DYHKLIMH.
38. Tema 3.2 CamocrosTe/ibHasA padoTa 00yuyarmerocs.
o W3yuenue roHsaTHsi oOpaTHOH (QYHKLMM, ONpefesieHe BHUJA, HAXOX/AEHHE ee 2
V3yueHue MOHATHSA 00paTHOH (PyHKIMH N
obsiacTu onpe/iesieHrsi U 00/1aCTH 3HAYEHUH.
39. CamocrosTe/IbHasA padoTa 00yuarmerocs.
Tema 3.3. CxeMma uccieJoBaHus GYHKIIH.
O6nacTh orpesie/ieH|s] U MHOXKECTBO 3HaueHui GyHkuuu. Hynu dyHkmu. 2
I'paduk ¢pynuxkuuu. UcciegoBanne GpyHKIUH
[TpoMeXXyTKM 3HAKOTMOCTOSIHCTBA. AJITOPUTM HUCC/IeJoBaHusl (GYHKLMA Ha
YEeTHOCTb U HEUETHOCTb.
40. CamocrosTe/ibHasA padoTa 00yuaroerocs.
Tema 3.4. ITocTpoenue rpadukoB pyHkuyu. CocTaBieHue BUI0B (GYHKLHM N0 JaHHOMY
ITocTpoenue rpadukoB GyHKIUN. YCJIOBHUIO, PeIlieHHe 3a/jau Ha SKCTPEMYM. 5
DYHKIHOHA/IbHBIE 3aBHCUMOCTH B Pea/IbHBIX | BhimonHeHne npeoOpa3oBaHuii rpaduka QyHKIMH
npoueccax OsHakom/leHHe C MpuMepaMH (PYHKIMOHAIBHBIX 3aBUCHMOCTeH B peajlbHBbIX
TIPOLIeCCax U3 CMEXKHBIX JAWCIUTUINH.
41. Tema 3.5 IIpakTHUYecKoe 3aHATHE.
- CreneHHasi pyHKIMsI C HaTypaJbHBIM U LieJIbIM IOKa3aresieM. [Toka3arenbHast ['pymnnoBas
CTteneHHbIe, MOKa3aTe/lbHbIE H o o 2
¢dynkuus. Jlorapudmudeckas GpyHKIMs. BeruvcieHue 3HaueHUM (QyHKIMM 110 JUCKYCCHsI

morapupmuyeckue GyHKIMI

3HaueHUIO apryMeHTa.
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OripezienieHre TI0JI0KeHUsI TOUKH Ha rpaduke Io ee KOOpAWHATaM U Ha00O0poT.

42, CamocrosaTe/bHasA padoTa 00yuaromierocs.
Tema 3.6. CBOIiCTBAa CTeNeHHBIX, TI10Ka3aTeJbHBIX W JI0rapupMUYecKuX QYHKIMH.
CaoiicTBa M rpaMKu CTeneHHbIX, Hcronp30BaHWe CBOWCTB (YHKLIMH [JIs1 CpaBHEHHs 3HAUeHWM CTerleHed H 5
MOKa3aTe/IbHbBIX U JorapupmMuyecKux norapumMoB.
(yHKImii. [ToctpoeHue rpadHKOB CTEleHHBIX, I0Ka3aTeJbHBbIX W JIOrapuMUUeCKUX
byHKIIUH.
43, Tema 3.7 CamocrosTe/IbHasA padoTa 00yuarmerocs.
e [TocTpoenvie rpaMKOB TPUTOHOMETpUUECKMX (QYHKOWN. BrimosHeHue 2
TpuroHoMmerpuyeckue GpyHKIMH
ripeoOpa3oBaHus TPaUKOB
a4. CamMocTosATeTbHasi paboTa 00y4aromerocs.
Tema 3.8. Vcnonb3oBanue rpadvkoB (yHKLMI [/ pellleHUs YpaBHEHUHA W JIMHEMHbIX
Hcnonb3oBanue rpadukoB GyHKmii Ais cucteM. Vcrionb3oBaHue rpamkoB GYHKLMH [1s UCCIe[0BaHKMs TIPOLIeCCOB U 2
pellleHUs] yPaBHEHUI U CHCTEM 3aBHCHMOCTeH, KOTOpble BO3HMKAIOT NPH PellieH|! 3afiau U3 JPYyTruX yueOHbIX
MIpe/IMETOB U peaibHOM XKHU3HH.
45, Tema 3.9. CamocTronTe/IbHasA paboTa 00yuyaromerocs. 9
KonTtposbHas pa6ora Ne3. KoHTposbHas pabota Ne3.
Pa3pen 4. KomOnHaTopuKa 0/10
46. Tema 4.1. CamocrosTe/IbHasA padoTa o0yuarmerocs.
M3yuenue npaBuia KoMOuHaTopuku. IlpaBuio | VsydeHne TmpaBWia KOMOMHAaTOPUKA W TPUMEHeHWe TpU  peLleHuH 2
TPOM3Be/leHus KOMOWHATOPHBIX 3a/a4.
a7. Tema 4.2 CamocrosaTe/bHasA padoTa 00yuyaromerocs.
- Os3HakoM/IeHHe C MTOHATHUSIMUA KOMOMHATOPUKH: pa3MellieHUsMH, COueTaHUsIMY, 2
Pa3merneHusi, COUeTaHNsA, IePeCTaHOBKHU
repecTaHOBKaMH U (YOPMYyJ/IaMH i/l UX BbIUMC/IEHMS.
48. Tema 4.3. CamocTrosTe/IbHasA padoTa 00yuaroerocs.
ITepecranoBku u pakTopuan. Yucno [TepecranoBku u (pakropuan. Uncsio coyetaHuil. 2
coueTaHMi
49, Tema 4.4. CamocrosaTe/bHasA padoTa 00yuyaromerocs.
Tpeyronsuuk Ilackansa. dopmyia 6uHOMA KombuHaTOpHOE TMpaBWI0 yMHOXeHMs. TpeyrombHuk I[lackans. ©opmyia 2
HeroToHna 6ruHoma HrroToHa.
50. CamocrosTe/ibHasA padoTa 00yuaroerocs.
Tema 4.5. OObsicHeHWe U mpuMeHeHWe (OpMy/n [jii  BBIUMC/IEHHS —pa3MelleHHH,
PereHne mpakTUYeCKHX 3aJa4 C TepeCcTaHOBOK M COUETAaHWH NPY PellieH!H 3aau. 2
HCM0/Ib30BaHNeM NPaBH/I KOMOMHATOPHKH PemieHrie TIpaKTMYeCKHWX 33/au C HCIO/IB30BaHHEM TIOHSTHHA W TIPaBUI
KOMOMHATOPUKH
Pa3zpgesn 5. DiieMeHTHI TeOPHH BePOSAITHOCTEH M CTaTUCTUKHU 0/24
51. Tema 5.1. CamocrosTe/ibHasA padoTa 00yuaroerocs.
ITpejcTaB/ieHHe JAHHBIX M ONHCATe/IbHAsA [pescrapneHrie JaHHBIX C TIOMOLIbIO TabsWl W JAuarpamMM. BUHApHBIH 5

cTraTucTKa. BUHApHBIA C/IydailHBIN ONBIT
(ucnpITaHue), ycrex U Heyjayda.

CJTy4aliHBIN OMBIT (MCITBITAHUE), yCIIeX U Heyzaua. He3aBrCHMBbIe MCIIBITaHUS.
Cepus He3aBUCHMBIX WCIBITaHWKA [0 nepBoro ycrexa. Cepusi He3aBUCHMBIX
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vcnbiTaHud bepHyu.

52. Tema 5.2 CamocrosaTe/bHasA padoTa 00yuaronerocs.
. OnemeHTapHbIe cOOBITUS (MCX0AbI). OnpeiesieHre CTy4aifHOTo, JOCTOBEPHOTO
Co0bITHsA. BeposaTHOCTH COOBITHA o
Y HeBO3MOXKHOT0 coOBITHH. Kraccrueckoe onpeieieHHe BepOSITHOCTH.
53. Tema 5.3. CamocrosTe/IbHasA paboTa o0yuarmerocs.

IIpumepsbl NpUMeHeHNs MaTeMaTHUeCKOro BeposiTHOCTb  cilyyaiiHOTO COOBITHS.. B/IM30CTb 4YacTOTBI U BEPOSITHOCTH
0)XH/JaHUs (CTpaxoBaHMe, JI0Tepest). cobbiTuii. [lepeBo C/IyyallHOrO 3KCriepuMeHTa. IIpuMepbl MpUMEHeHUs
MaremaTH4ecKoe 0)XXufaHHe CyMMbI MaTeMaTU4eCcKOr0 OXKWZAHWS, B TOM UHC/e B 3a7adax W3 TIOBCeJIHEBHOMU

C/TyJalHBIX BeJTHYHH. JKU3HU.
54. Tema 5.4 CamocrosTe/IbHasA padoTa 00yuaromerocs.
s CnyuaiiHble OMBITBI C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMHM  COOBITHSIMH.

Onepanyu HajJ COOBITHAMM: TIEpecevyeHHe, o

06be/HHeRMe COBBITHIL, MPOTHBONOIOKHDIE BeposiTHOCTH COOBITUII B OMBITAX C PABHOBO3MOXXHBIMHU 3jIeMEHTapHBIMU

COBBITHL cobbiTusivu.  Omepauuu  Haf, COOBITUSIMU: TlepeceueHue, 00BeJUHEHUE,
TIPOTHUBOTIOJIOXKHBIE COOBITHS.
55. CamocrosTe/IbHasA padoTa o00yuarmerocs.
Tema 5.5. W3yueHre TeopeMbl O BEPOSTHOCTH CYMMBbI HECOBMECTHBIX COOBITHI W ee
Cnoxenne BepositHocTeil HesaBucumele C/leiCTBUN. Bbrunc/ieHe BepOSITHOCTH HECKOJIBKUX COOBbITHH. O3HaKOMIIeHHe
Co0bITHS. Y MHO)KEHHE BEPOATHOCTeH C TIOHSTHEM HE3aBUCUMBIX COOBITUH. YC/IOBHAas BEPOSTHOCTb. YMHOXKEHHE
BeposiTHOCTel. PopMyiia TOJTHOU BepOSITHOCTH
56. CamocTosATenbHasA padoTa o0yuaromerocs.
Tema 5.6. O3HakOoM/leHMe C  [peACTaB/eHUeM  UYUUIOBBIX  JI@HHBIX U UX
Cnyuaiinbie BeTnunHbL. IleHTpanbHbIE XapaKTePUCTUKAMU:  TeHepajibHas  COBOKYIIHOCTb,  BBIOOpKa, CpejHee
TeH/JeHIINY CJTyJailHOM BeTMYHHBI apudmMeTHueckoe, MoJa, MeAuaHa. [loHsATHe O 3ajadax MaTeMaTHUecKOU
CTaTUCTHKH.
57. CamocrosTe/bHasA padoTa 00yuaromerocs.
Tema 5.7. UucnoBble  XapaKTEPUCTUKH — CAYYalHBIX  BeJMUYMH:  MaTeMaTHuecKoe
Jlucnepcus U CTaH/apTHOe 0TK/IOHEHHe OXUJlaHue, [UCIepCcUsi U CTaHAApTHOe OTK/IOHeHWe. [lucrepcuss U
CTaH/IaPTHOE OTKJIOHEHHe YKMCJIOBBIX HabOpOB.
58. CamocrosTe/IbHasA padoTa o0yuarmerocs.
CnyuaiiHasi  BesqMuMHa.  PacnpefieneHve  BeposiTHOcTed.  lnarpamma
Tema 5.8. pacnpefenenusi. [Ipumepsl pacrpezesieHui], B TOM 4KC/ie, TeOMeTpUYecKoe 1
Jlucnepcuu reoMeTpUYECKOro v HGUHOMUABHOE.
OMHOMMA/IBHOTO pacnpejeIeHust MaremaTrueckoe OKH/jaHHe OvHapHO CITyyaiiHOM BeJTMYMHBI.
MaremMaThueckoe OXkKUJaHUe CyMMBbI ClIydaiiHbIX BeMUMH. MareMaThueckoe
OKH/]AHWE Y TUCTIEPCHs] TeOMeTPUUECKOTr0 U OUHOMMATBHOTO pacpe/ieNIeHUH.
59. Tema 5.9. CamocrosTe/ibHasA padoTa 00yuyaromerocs.
3akoH 60/IbIMX YKce/1. BoIGopounblii MeTos | 3aKOH OO/BIIMX 4YHCeT U €ro po/ib B HayKe, IpUpofie U oOIIecTse.
HCC/IeJOBaHUM BbI60pOUHBIM METO/] KCC/IeI0BAHUM.
60. Tema 5.10 CamocrosTe/IbHasA padoTa o0yuarmerocs.
T [TpuMepbl HeNpepBIBHBIX CIyYalHBIX BeIWYWH. I[IOHATHE O TIIJIOTHOCTH
HenpepriBHBIE C/TydalHbIE BeJTHUHHBI
pacripesienieHvsi.  3afiaud, TIPUBOASAIINME K HOPMalbHOMY pacrpe/esieHHIO.
(pactipepesienus)

[ToHsATHE 0 HOpMa/ILHOM pacrpeiesleHUN
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61.

Tema 5.11.

CamocTosATenbHasA padoTa 00yuaromerocs.

KonTposibHas padora Ned. KonTtpospHas pabota Ne4. 2
62. Tema 5.12 CamocrosaTenbHasA padoTa 00yuyaromierocs.
o [ToBTOpEHME U3yUeHHOTO. 2
IToBTOpEHUEe U3y4YeHHOr 0
Pa3pen 6. Hauasa MaTeMaTHUeCKOro aHa/im3a 4/18
63. Tema 6.1. CamocrosaTebHasA padoTa 00yuyaromerocs.
HenpepoieHas pyukuus. [Ipegen ®yHKUWs, crocobbl 3agaHus (yHkuuu. [lociemoBaTesnbHOCTH, CHOCOOBI 2
10C/1e10BaTe/IbHOCTH. 3a/]aHus1 Noc/lefjoBaTe/IbHOCTel. MOHOTOHHBIE [10C/Ie/{0BaTe/IbHOCTH.
64. Copepxanue yueGHOro Marepuasia.
Tema 6.2. O3HakoMJ/IeHHe C TIOHATHEM Tpejiena TI0C/Ie/|0BATe/LHOCTH.
N . O3HakoMJ/IeHHe C TIOHATHEM MPOU3BOZAHOM. ['pymmoBast
IToHsiTHE NPOU3BOHOM, ee MeXaHWYeCKHH 2
MBICT W3yuenue u popmynrupoBaHue ee MeXaHHYeCKOTO CMBIC/IA. JVICKYCCHST
W3yueHre anropMTMa BBIYHC/IEHHS MPOU3BOJHOW Ha TIPUMepe BLIUKMC/IEHUS
MIHOBEHHOW CKODOCTH.
65. Tema 6.3 CamocrosTe/IbHasA pabdoTa o0yuyarmerocs.
ot BoiBog ¢opmynbl A/ BBHIUKMC/IEHUsS] TIPOU3BOJHON CTereHHOW (yHKIMU. 2
ITpousBoaHas creneHHOH QYHKIMH N .
BrluncsieHre IPOU3BOHON CTeleHHOH QYHKIUH.
66. Tema 6.4 CamocrosTe/IbHasA padoTa o0yuarmerocs.
Tpasuia uddepenuuponans [Tpou3BofHast OT CYMMbI, TPOM3BE/ICHUS M UaCTHOrO JiBYX GyHKLMIA. 2
[Tpown3BosHast CJI0KHOM HYHKIMH
67. Tema 6.5. CamMocTosATeTbHasi paboTa 00y4aromerocs.
IIpou3BojHbIe HEKOTOPHIX 3/IEMeHTapHBIX YcBoenne  mpaBui1  AuddepeHLMpoBaHUs,  TabMMIBI  [IPOU3BOJHBIX 2
bysknmi 37ieMeHTapHbIX (PYHKIIUMN.
68. Tema 6.6. CamocrosTe/bHasA padoTa 00yuarmerocs.
IIpuMeHeHNe NPOU3BOHBIX 3/IEMEHTapPHBIX [TpriMeHeHHe TaOMULBI TPOM3BOJHBIX 3JIEMEHTAPHBIX (YHKLUA W TMPaBUI 2
(¢ yHKIMI IpU penieHNH 3aa4 IuddepeHMPOBaHKS [l HAXOXKEHHSI TPOU3BOHBIX (QYHKIMH.
69. CamocrosTe/IbHasA padoTa 00yuaroLerocs.
Tema 6.7. OsHakom/leHHe C TIOHATHEM YIJI0BOro KosgdduieHTa NpsMoi. Baesenue
. . TOHATUSL KacaTelbHOW K rpaduky (yHKUUM. ['eoMeTpUuecKuil CMBbICT 2
I'eomeTpHUYecKHii CMBIC/I IIPOU3BOJHOM N N
nipor3BoAHON. ©opMyJia AJIsT COCTaB/IeHUs ypaBHEeHUsI KacaTelbHOU K rpaduKy
(GYHKIUY B TOUKE Xo.
70. CamocrosaTe/nbHasA padoTa 00yuaromerocs.
Tema 6.8. V3yuyeHune TeopeM O CBSI3U CBOWCTB (YHKLIMM M TIPOM3BOJHOM, (HOPMYTMPOBKA ,
WX.
TIpoussojman 1 SKCTpeMyMBI (yHKIHH Heobxoznumoe ycioBue 3kcTpeMyMa (Teopema depma).
JocraTtoyHoe ycI0BUe SKCTpeMyMa
71. Tema 6.9 CamocrosTe/ibHasA padoTa 00yuaroerocs.
1 e — HpOBe/:[eHuHe C TIOMOIIBIO TIPOM3BOJHOM HCCIefoBaHUs (GYHKLUUH, 3a/jaHHOM 5
uccireoBanus GpyHkuun (bopmyoi. . .
YcraHOB/IEHYE CBSI3W CBOMCTB (DYHKLIMH U MPOM3BOAHOMN 110 UX rpaduKam.
72. Tema 6.10. CopepxaHue yueGHOro MaTepHaJia. 2 I'pynnosas
IlepBoo6pa3uas. Tadinia nepBoodpasHbIX [TepBoo6pa3sHast. Tabmija nepBoobpa3Heix. CBOWCTBA JIorapr(MOB.. JIUCKYCCHUST
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73. CamocrosTe/ibHasA padoTa 00yuaroerocs.
Tema 6.11. VHTerpan, ero reomeTpuueckuil M (pu3nveckKui cmbIci. BbrumcieHue
HuTerpasn, reoMmeTpuyeckuii 1 pusnueckuit uHTerpasa no ¢opmysie HetoToHa—JleiibHuIIa. PellieHre MpakTHYeCKHX 3a7iau. 2
CMBIC/I HHTerpasia. BerunciieHne HHTErpasa mno
¢opmysie HoloTona—/Teiionuna
Paspen 7. YpaBHeHHs U HepaBeHCTBA 4/10
74. Tema 7.1 CamocrosTe/ibHass padoTa 00yuaroerocs.
o PaBHOCH/IbHBIE ypaBHeHHs. TeopeMbl O pPaBHOCHJIBHOCTH —YPaBHEHHH.
N3yueHnne Teopuu paBHOCU/IBHOCTH 2
" [Tpeobpa3oBaHue /aHHOTO ypaBHeHWs B ypaBHeHHe-ciefoBaHue. IIpoBepka
ypPaBHeHMIi U ee NPUMEHEHUs N N
KopHel. [ToTepst KopHeu.
75. Tema 7.2. IIpaKkTHueckKoe 3aHsATHE.
OO0uue MeToAbI pelieHus ypaBHeHuil. Metog | CyTh MeTozia pasiokeHus Ha MHOxuTend. CyTb MeTofa BBeJeHHs HOBOU 5 TpeHmHE
pa3/ioKeHHs Ha MHO)XXHTe/ M. MeToA BBeleHUA | MepeMeHHOM. PellleHre palMoOHa/IbHBIX, WPPALMOHA/NBHBIX, I0Ka3aTesbHbIX, P
HOBOM NepeMeHHOH JiorapuMUUeCKUX U TPUTOHOMETPUUYECKUX YPaBHEHUM JAHHBIMUA MeTOlaMH
76. Tema 7.3 CamocrosaTe/nbHasA padoTa 00yuaronerocs.
- . PaBHOCHUIbHOCTH HepaBeHCTB. CHCTeMa W COBOKYIIHOCTb HEPaBeHCTB. 2
PenieHne HepaBeHCTB C OJHOI TepeMeHHOH
VpparioHanbHele HepaBeHCTBa. HepaBeHCTBa € MOZLy/IeM.
77. Tema 7.4. CamocrosaTe/bHasA padoTa 00yuyaromerocs. 5
PelieHne HepaBeHCTB MeTO/{0M HHTEPBAJIOB CyTb MeTofla UHTepBaJIOB. PellleHre HepaBeHCTB [JAHHbIM METO/OM.
78. CamocrosTe/ibHasA padoTa 00yuaroerocs.
Tema 7.5. CyTb MeTo/a OACTaHOBKH.
PenieHne cucTeM ypaBHeHHH MeTO/[0M PelieHre cucteM ypaBHeHHUH MeTOZOM MO/ CTaHOBKU
MOJCTaHOBKH, METO/[0M a/Ire0panyecKoro CyTb MeToZia aireOpanvecKkoro CJ0KeHHs.. 2
CJ10)KeHHs1 ¥ MeTO0/10M BBeJieHHs1 HOBOH PellieHre cCUCTEM METO/IOM anrebpanuecKkoro ClI0KeHHsI
rnepeMeHHO! CyTb MeTOZia BBe/|eHNs1 HOBBIX TIePeMEeHHBIX JJIs1 CUCTEM.
PelnleHre cucTeM MeTO/IOM BBeJleHHs] HOBOI IlepeMeHHOM.
79. Tema 7.6 CamocrosTe/ibHasA padoTa 00yuaroerocs.
s PelleHre WppalMOHa/BbHBIX W II0KA3aTe/lbHbIX YpPaBHEHWH W HepaBeHCTB
PemieHue MppanMoHa/IbHBIX U MOKa3aTe/IbHbIX 2
. Pa3IMYHBIMUA METOJaMHU
yPaBHeHHi1 H HepaBeHCTB
80. Tema 7.7. IIpakTHUecKoe 3aHATHE.
2 TpenuHr
HroroBasi KOHTPO/IbHaA padoTa KoHrposibHast pabora Ne6
2 cemecTp
I'eomeTpus
Paspgen 8. IlpsiMble ¥ IJIOCKOCTH B POCTPAHCTBE 2/12
81. Tema 8.1 Copep)xaHue yueGHOro MaTepHasa.
- eomeTpHuecKue Tesa 1 IOBEPXHOCTH B CTEPEOMETPUH.
IIpegMeT cTepeoMeTpPUH, AKCHOMBI
CTepeoMeTpun Axkcuomel crepeoMetpud. CrieCTBYS U3 aKCUOM. 2 I'pynnosas
P ) . [TapanensHOCTh MPSIMBIX B TIPOCTPAHCTBe. JUCKYCCHST
ITapa/niebHOCTH NPAMBIX, IPAMOA 1
TeopeMa 0 TIapa/yIeNbHbIX MPSIMBIX.
IJIOCKOCTH

ITapasineibHOCTb MPSIMOW Y TJIOCKOCTH.

20




82.

CamocTosATenbHasA padoTa 00yuaromerocs.

Tema 8.2. CkpelBaroiyecs rnpsiMble.
B3anmMHoe pacrnosnoxxeHue NpsAMbIX B Teopema 0 CKpeIMBaOIMXCS TPSIMBIX. 2
NMPOCTPAHCTBe. YT0J MeXXAy ABYMS IPSAIMBIMH | YTOJI C COHalpas/IeHHbIMU CTOPOHaMM.
Yron MeXXay BYMsI IPSIMBIMH.
83. Tema 8.3 CamocrosTe/IbHasA pabdoTa o0yuyarmerocs.
- . [MapasnensHbIe MI0CKOCTH.
ITapanienbHOCTH MJIOCKOCTEH . 2
I[Tpu3sHak napasnienbHOCTH /IBYX IJIOCKOCTeH.
CBolicTBa napasuiesibHbIX IJIOCKOCTeH.
84. Tema 8.4 CamocrosTe/IbHasA padoTa o0yJaromerocs.
o OnpezeneHre TeTpaspa U ero CBOMCTBA. 2
TeTpasap u napasuiejienymnes o
OnpefiesieHre napasesenyresia M ero CBOMCTBA.
85. CamocrosTe/IbHasA padoTa 00yuyarmerocs.
Tema 8.5. [TeprieHAVKY/ISIpHBIE NIPSIMble B IPOCTPaHCTBeE.
. [TapasienbHble NpsiMble, TIepIIeHANKY/ISIPHbIE K TJIOCKOCTH.
ITepnieHMKY/IAPHOCTH NPAMOM U MJIOCKOCTH. o 2
Teopema 0 Tpex nepreH MKy APaX ITpusHak Teprien MKy IAPHOCTH MPSMOH H IIOCKOCTH.
Teopema o npsiMOii NepreHANKYISPHOMN K ITJIOCKOCTH.
Teopema 0 Tpex neprieHJUKYJ/isIpax.
86. CamocrosTe/ibHasA padoTa 00yuaroLerocs.
Tema 8.6. PaccrosiHre OT TOUKM 0 TIJIOCKOCTH.
ITepnieHAMKY/IAP U HaK/IOHHBIE. YT0JI MeXAY | YTOJ MeXZy MpsSMOi U IVIOCKOCTBIO. 2
NMPSAMOM U IVIOCKOCTBH0. [IByrpaHHBIN yroJl. [ByrpaHHbIil yTOI.
[Tpu3HaK nepneHAMKY/ISIPHOCTH JIBYX IJIOCKOCTEH.
87. Tema 8.7. CamocrosTe/IbHasA padoTa 00yyaromerocs. 9
KonrtposnbHas padora Ne7 KoHTposbHas paborta Ne7
Pa3pen 9. MHOrorpaHHUKH M KpyIJible Teja 6/26
88. Copiepxanue yueGHOro MarepuaJia.
Tema 9.1. ITonsTie MHOrOrpaHHUKA.
I'pyninoBas
ITonsaTne MHororpannuka. Ilpusma. I'eomeTpuueckoe Teso. 2
ITapajienenumnen [Mpu3ma. Tnoma e H0KOBOM MOBEPXHOCTH MPU3MBIL. prcKyceust
INapannenenumnes,.
89. CamocrosTe/IbHasA padoTa o0yuarmerocs.
[ToHsTHe MUpamMufbL.
Tema 9.2. [IpaBuibHas nupamMuza.
ITupamupaa. Yceuennas nupamupa. Ilnomaae | Ilnoujags 60KOBOM U MOMHOM MOBEPXHOCTH MUPaMUZBIL. 2
00KOBOI U MO/THO} MOBEPXHOCTH MMPaMHUABI | YcCeueHHas IMpaMUZia U ee CBOWCTBA.
ITnowass 6OKOBOH 1 MOTHOM MOBEPXHOCTH yCEeUeHHOH NMTMPaMU/IbL.
Pemenue 3agau.
90. Tema 9.3 CamocrosTe/ibHasA padoTa o0yuarmerocs.
- [TpaBUibHbIE MHOTOTPaHHUKW: TMOHSTHE TIPAaBU/IBHOIO MHOIOTPaHHHUKA,
IIpaBu/iIbHBIE MHOTOTPAHHUKH: OKTA3Ap, 2

JO/IEKA3/IP U UKOCA3AP

TpaBWIbHasl TpHU3Ma M TpaBW/bHas NHpaMuza, IpaBU/bHas TpeyrosibHast
MUpaMAUJia U TpaBWIbHBIA TeTpasgp, Ky0. IlpexcraBiieHHe O TIPaBHJIBHBIX
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MHOTOTPAaHHMKAX: OKTa/IP, /I0JieKa3Ip U UKOCA/Ip.

91. CamocronATe/IbHasA padoTa 00yuarmerocs.
Tema 9.4. [ToHsiTHe LMITMH/PUYECKOH TOBePXHOCTH U LHM/MHAPa. 5
BriBoz, hOpMYJIBI /1711 HAXOXK/EHHS 17101 a/id OOKOBOM M MOTHOM TTOBEPXHOCTH
Huwmuaap. IInomajas MOBEPXHOCTH LH/IMHAPA
LUIHHJpa.
PeluieHue 3azmau.
92, CamocrosTe/ibHass padoTa 00yuaroerocs.
Tema 9.5. [oHsATHE KOHUUECKOW TTIOBEPXHOCTH U KOHYCa.
Konyc. Ilnomaan 60K0BO¥ M MO/THOM YceueHHbII KOHYC.
TOBEPXHOCTH KOHyCa [TonsiTre pa3BepTKU KOHYyCa.
BbiBog, OpMYIBI /17151 BEIUKCIEHHsS] O0KOBOH M MMOJIHOW NMOBEPXHOCTH KOHYCA.
93. CamocTosTe/bHasA padoTa o0yuaromerocs.
[MonsTue cdeps! U 1mapa.
Tema 9.6. BriBog ypaBHeHUs cdephl.
Cdepa u map. YpaBHenue chepsl. B3aumHoe | B3aumHoe pacriosnoskeHue cepbl U TIOCKOCTH.
pacrnosioxxenue cdepbl ¥ IVIOCKOCTH KacarenbHast IIJ10CKOCTb K cepe.
[Tnomaznpk chepsr.
Pemenue 3agau.
94, Tema 9.7. CamocrosaTe/bHasA padoTa 00yuyaromerocs.
BobruncieHue 3/71eMeHTOB MHOTOTPaHHHUKOB: OneMeHTHI NIPU3MBI U NMpaMU/ibl. BeIuniciieHne 371eMeHTOB MHOTOIPaHHUKOB:
pédpa, AHaroHaIM, YIjibl pébpa, MaroHa/y, yribl. AITOPUTM pelleHus].
95, IIpakTHYeCcKoe 3aHATHE.
Tema 9.8. [MonsTHE 0OBEMA.
ITonsTue 06bemMa. O0beM NPAMOYIO/ILHOTO O6beM NPSIMOYTOTLHOTO TIapayieenyne/a. T
napa/vienenumnesa. Oosem npaMoii npusMbl 1 | O6beM NPSMOY MPU3MEL. PEHHHE
IWINHAPa O0BeM LUMHAPA.
PelueHue 3azmau.
96. IIpakTHYecKoe 3aHATHE.
Tema 9.9. BeruricieHre 06beMOB TeJl C TIOMOIIIBIO OTPe/Ie/IEHHOTO UHTEerpasa. T
O0beM NUpaMuUAbL, KOHyCa U I1apa O6bemM nupamMuzbl, KOHYCa, I1apa. PEHHHE
Peruenne 3azau
97. CamocrosaTebHasA padoTa 00yuaromerocs.
Tema 9.10. CeueHus TIpHU3MBI U MMPaMH/pL. CumMeTpusi B TIPOCTPAHCTBE: CUMMETpUS
OTHOCUTE/IbHO TOYKW, TMIpAMOM, TIJIOCKOCTU. JOJjIeMeHTbl CHUMMETPUU B
CeueHusi MHOTOTPAaHHUKOB U miapa. IIpaBuia
nocrpoenus NMPaMH/AX, Napa/Uesienyre/ax, MpaBHIbHEIX MHOTOrPaHHHKAX. Kombunarmu
TeJl BpalljeHNs1 1 MHOTOrPaHHHKOB. MHOTIOrpaHHUK, OMUCaHHbIM 0K0JI0 cdepsl,
cdepa, BIycaHHasi B MHOTOT'PaHHUK, WK TeJ0 BpalljeHusl.
98. Tema 9.11. CamocronTe/bHasA padoTa 00yuyaroerocs.
PaccTosiHue OT TOUKH /10 IVIOCKOCTH, [TeprieHAVKY/ISIp ¥ HAK/IOHHBIE: DAacCTOSTHHE OT TOYKH [0 IUIOCKOCTH,
PaccTosIHHE OT NMPSIMOM 10 TUIOCKOCTH. pacCTosiHMe OT TIPSIMOM [0 TUIOCKOCTH, TPOeKusi (Urypel Ha IJIOCKOCTb.
BolunciieHue yrioB PellleHre MpakTUUeCKUX 3a/a4.
99. Tema 9.12. CamocrosTe/IbHasA padoTa 00yuyarmerocs.

Tesa Bpanjenus. IlummHapuyeckas

V306pakeHue Tes BpallleHUs1 Ha TUVIOCKOCTH. Pa3BEépTKa [UIMH/pA.
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NOBEPXHOCTh U ee pa3BépTKa

LIunmHgpryecKas TOBEepXHOCTh, 00pa3yoliye LMIUHAPUUECKOH TIOBEPXHOCTH,
OChb LWIMHAPUYECKOH TI0BePXHOCTH. LIWMMHAD: OCHOBaHUS U OOKOBas
TIOBEPXHOCTh, 00pa3yrolasi ¥ 0Ch, IJIOLIab OOKOBOM ¥ TIOJTHOM TIOBEPXHOCTH.

100

CamocrosTe/IbHasA padoTa 00yuaroerocs.
Pa3pépTka KoHyca. KoHHueckas TIOBEpXHOCTb, 0Opasyiolie KOHUYECKOM

Tema 9.13. MIOBEPXHOCTH, OCh U BepLIMHa KOHUUeCKol noBepxHOCTU. KoHyC: ocHOBaHMe U 2
KoHnnyeckasi noBepXHOCTb U ee pa3sBépTKa BepIlMHA, obpasyromas U 0Ch, IIOLIaAb OOKOBOM M IOTHON TOBEPXHOCTH.
YceuéHHblii KOHYC: o0pasymolye U BbICOTa, OCHOBaHHMs U OOKOBas
TI0BEPXHOCTb.
101 Tema 9.14 CamocrosTe/IbHasA padoTa 00yuaromerocs.
o KomOuHatyy Tes BpalljeHHus] 1 MHOTOTPDAHHUKOB. MHOTOrpaHHVK, OMTUCAHHBIH
KomM0uHanus Te/1 BpalieHus U 2
okoJio cdeprl, chepa, BNMCAHHAs B MHOTOTPaHHYK, WU TeJI0 BpAlL|eHusl.
MHOT'OrPDAaHHHKOB.
102 CamocrosTe/ibHasA padoTa 00yuyarmerocs.
Tema 9.15. [TogobHele Tea B mpocTpaHcTBe. COOTHOLIEHWS MEXIY IUIOLIJsMU 2
IToao0ue Ten MOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TeJl.
103 Tema 9.16. CamocrosTe/ibHasA padoTa 00yuyaromerocs. ’
KoHntposibHas padota Ne8 KonTposibHas pabora Ne8
Pazpen 10. KoopguHaThl M BeKTOPHI 2/16
104 Tema 10.1. IIpakTHUecKoe 3aHATHE.
BekTop Ha NVIOCKOCTH M B IPOCTPaHCTBe. BekTOp Ha I/IOCKOCTH U B ITpocTpaHcTBe. Crio)KeHNe U BbIYUTaHHe BeKTOPOB. 5 I'pynmnoBas
CnoxxeHue, BbIYHMTaHHe U YMHO)KeHHe YMHOKeHue BeKTOpa Ha 4ucIIo. JUCKyCCUsT
BEKTOPOB
105 Tema 10.2. CamocrosTe/IbHasA padoTa o0yuarmerocs.
Pa3noxeHue BeKTOpa MO TPéM Pa3noxxeHue BekTOpa IO TPEM HeKOMIUIAaHapHBIM BeKTopaM. IIpaBuio 2
HeKOMIIaHapHbIM BeKTopaM. IIpaBusio napasulesienune/a.
napaJuiejienumesa
106 Tema 10.3. CamocrosTe/IbHasA padoTa o00yuyarmerocs.
Pemenue 3ajau, CBA3aHHBIX C MPpUMeHeHHeM | PellleHue 3a71ay, CBsI3aHHBIX C IPUMeHeHNeM NpaBUJI [IeMCTBUI C BeKTOpPaMHU. 2
NpaBuJI IeHCTBUI ¢ BEKTOPAMH.
107 CamocrosTe/IbHasA padoTa 00yuarmerocs.
Tema 10.4. KoopauHatHbIe m10CKOCTH.
IIpamoyro/ibHasA cucreMa KOOpAMHAT B KoopauHatb! BekTOpA. 2
npocrpaHcTBe. KoopanHaThI BeKTOpa [MpaBwsia HaxXOKIAEHUs] KOOPAMHAT CYMMBI, Pa3HOCTH U TPOU3BeJEHUS
BEKTOPOB.
108 CamocrosTe/IbHasA padoTa 00yuyarmerocs.
Tema 10.5. KoopauHatsl cepeiiHbl OTpe3Ka. 2
IIpocreiimme 3ajau B KOOpAMHATAaX Beruncriienye AMHBI BEKTOpA IO ero KOOpAWHaTaMm.
PaccrosiHve MeX/y ABYMsI TOUKaMH.
109 Tema 10.6. CamocrosaTe/bHasA padoTa 00yuyaromerocs. 5

CKaJIsipHOe Npou3Be/ieHie BEKTOPOB

YTron MeXXaly BeKTOpaMH.
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CkasnspHoe Npouv3BefieHre BeKTOPOB.
Pemmenue 3azau

110, Tema 10.7 CamocrosaTe/bHasA padoTa 00yuaromierocs.
BbIUHC/TEHHE YIJIOB MEXAY TPAMBIMH H BbiuncrieHye yrioB MeXy MPAMBIMU U TIOCKOCTSIMH. ) )
IJIOCKOCTSAMH.
111, Tema 10.8 CamMocTosATeTbHasi paboTa 00y4aromerocs.
KoOp/IMHaTHO-BeKTOPHBIi MeTOJ IpH KoopIMHaTHO-BEKTOPHBIM METO/ TIPU PEIIeHHH reOMeTPUUECKUX 3a/1au. D) )
pellIeHHH reoMeTPUYeCcKUX 3aAay
112, Tema 10.9. CamocrosTe/IbHasA padoTa 00yuyarmerocs. 9 3
TToBTOpEHHE H3YUYEHHOTO [ToBTOpEHIE U3yUEHHOTO.
Koncynbpranusa 2
JK3aMeH 6

Bcero: | 24/200/2/6

[171s1 XapakTepUCTUKU yPOBHS OCBOeHMsI yueOHOT0 MaTepHaria UCI0/Ib3YIOTCs crefytoiiye 0003HaueHus:
1. — o3HaKOMUTE/TBHBIN (Y3HaBaHUE paHee U3yUeHHbIX 00bEKTOB, CBOMCTB);
2. — pPerpoAyKTUBHbIN (BLITIO/THEHUE [IesITe/TbHOCTH 110 00pasily, UHCTPYKLUU WU TI0[], PyKOBOZICTBOM);
3. — MPOAYKTHUBHBIN (TI/TAaHUPOBAaHHE Y CAMOCTOSITe/TbHOE BBITIOJTHEHHE JesATe/TbHOCTH, pellieHre IpoOIeMHBIX 3a7iay).
[MocnenoBarenbHOe TeMaTHUeCKOe TJIaHMPOBaHWe CojiepXkaHusi paboueld rporpamMmbl JUCLMITIMHBI, KareHJapHble 00beMbl, BU/bl 3aHATUN, (POPMBI
OpraHMU3aL[M CaMOCTOSITeIbHOW paboThl TaK)Ke KOHKPEeTHU3UPYIOTCS B KareHAapHO-TeMaTrueckoM riiaHe (ITpunokenne Ne 1).
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3. ®OPMbI KOHTPOJII 1 METOJIMYECKWUE MATEPHAJIBI,
OIPE/JIEJIAIOIIUE ITPOLIEAYPhI OIEHUBAHUSA 3HAHUI, YMEHUI,
IMPAKTUYECKOTI'O OITBITA, XAPAKTEPU3YIOIIX 3TAIIBI ®OPMUPOBAHUS
KOMIIETEHIIUN

@®oH/, OLleHOUHBIX cpefcTB (manee — @OC) - KOMIUIEKT METOAUUECKUX M KOHTPOJIbHBIX
MaTepuasioB, UCIOJb3yeMbIX TIPU TIPOBEJEHUM TEKYLLero KOHTPOJISI OCBOEHHWS pe3y/bTaTOB
o0yueHust U poMeXxxyTouHou arrtectarur. @OC TipeHa3HaueH [ijisi KOHTPOJISI M yTIpaBIeHUS
ripoijeccoM mpuobpeTeHust 00yUaroIUMHUCS HEOOXOAMMBIX 3HAHWM, YMEHWW U KOMITeTeHI[UH,
onpegeneHHbix Bo PI'OC (ITpunoxenue Ne 1).

4. YCJIOBUSI PEAJTM3AIIVIN JVICIIUTI/TAHBI

4.1. TpeGoBaHNA K MUHUMA/ILHOMY MaTepPHa/IbHO-TEXHHYECKOMY 00ecreueHHI0

Aypuropust Ne 20. YuebGHast ayuTOpus AJIs1 TIPOBEJEHHs: JTeKLMOHHBIX, CeMUHAPCKUX,
MPAaKTUUeCKUX 3aHATHM, YPOKOB, [Jis TpOBEJEeHHsI TPYNIOBbIX W WHIUBHAYaIbHBIX
KOHCYJIbTaL|H, [J1s [TPOBeIeHUs TeKYI[ero KOHTPOJISL ¥ IPOMeKYTOUHOU aTTeCTaluy.

YuebHast Mmeberb, JOCKa, MyJIbTUMe/[UA-TIPOEKTOP, SKpaH HAaCTeHHbIM.

4.2. YuedHO-MeTOANUECKOe U HH(OPMALHOHHOE 00ecrieueHHe AUCHUTTHHBI

4.2.1. IlepeyeHb> OCHOBHOM W /|OTIO/THUTE/HHOH y4e0HOW MTepaTyphl, HEOOXOAUMOMN A1
0CBOEHHS JUCIMIL/TUHBI

OcHoBHas yueOHas iMTeparTypa:
1. Aaumoe III. A., Koaseun FO. M., Tkauéea M. B., ®édopoga: Asnrebpa W Hauama

MaTeMaTuueckoro aHanms3a: 10—11-e kmaccel: 6a30BbIM W yIyO/aEHHBIA YPOBHU— 12-e

u3a., crep., — MockBa: W3parensctBo Jlanb, 2024. — 463 c. — (cpenHe
npodeccuoHambHOe — obpa3oBanue). — ISBN  978-5-09-112136-0. — Tekcr
371eKTPOHHBIN//DBC Jlaup[catit]—URL: https://e.Janbook.com/book/408656?

category=44381

2. AmaHacsH JI. C., Bymysoe B. ®@., Kadomyes C. b., Ilo3Hsk 3. I'., Kucenéea JI. C.:
Teometpust : 10—11-i1 kacchl : 6a30BbIN U yIIyO/IEHHBIN YPOBHU: yueOHUK— 12-e u3f.,
crep., — Mockga: W3narenbcTBo Jlanb, 2024. — 287 c. — (cpeaHe npodeccroHanbHOe
obpasoBanue). — ISBN 978-5-09-112137-7. — Tekcr : snekrpoHHbIi//OBC Jlans[caiiT].—
URL: https://e.lanbook.com/book/472934

JomnosHuTeIbHAA yyeOHas IuTEeparypa:
1. Mep3nsk A. I'., Homuposckwii [I. A., [TonskoB B. M. Anrebpa u Hauasia MaTeMaTH4eCcKoro

aHasmm3a: 10—11-e knaccel: 6a30BbIH U yI1yOIEHHBINM YPOBHU— 6-€ U31., cTep., — MOCKBa:
W3znarenbctBo Jlaub, 2022. — 480 c. — (cpegHe mpodeccruoHanbHOe oOpa3oBaHuUE). —
ISBN 978-5-09-087877-7. — Tekct : 3nekTpoHHbI//OBC Jlanb[caiit].—URL:

https://e.lanbook.com/book/360725

2. Mepsnak A. T'., Homuposckunt [I. A., IlonskoB B. M..: Teomerpus : 10—11-i kiaccsl :
0a30BbIl U yryOnEéHHBIA YPOBHM: yueOHUK— 8-e 3., cTep., — Mocksa: M31aTeibCTBO
Jlanb, 2024. — 272 c. — (cpeaHe mnpodeccroHansHoe obpa3oBanue). — ISBN 978-5-09-
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112260-2 Tekct
https://e.lanbook.com/book/437393

3/1eKTPOHHBII//IBC Jlaub[cant].—URL::

4.2.2. IlepeyeHb pecypcoB HH(OPMAIHOHHO-TeIeEKOMMYHUKAI[UOHHON  CeTH
«/uTepHer» (nanee - cerb «VIHTEPHET»), HEOOXOAMMBIX /I OCBOEHHS JUCLUILIMHBI

(Mopyns)

ITepeuens porosopos 3bC u B/]

YueOHbIH rog

HaumeHoBaHUe JOKyYMeHTa C YKa3aHHeM
PEeKBHU3UTOB

Cpok jeilcTBUs
JOKYMeHTa

2025/2026

Horosop Ha goctyn Kk 3b5C ZNANIUM.COM
Mexay Y YHuT B nuue gupekropa CO YYHuT
1 OO0 «3Haanym»Ne 272-36c ot 11.07.2024

C 12.07.2025 o
11.07.2026

Horosop Ha gocTyn kK 9BC «3BC FOPAVT»
(mosHast Kostekiust) mexkay Y YHuT B nuie
pupekropa CO YYHuT u OO0 «3OneKTpoHHOe
m3natenscTBo FOPAWT» Ne 1/25-36¢ ot
06.03.2025 .

C 06.03.2025 no
05.03.2026

[Horosop Ha goctyn K ObC «YHUBepcuTeTcKas
6ubMoTeka oHMaiiH» Mexay Y YHuT
«Hekcmegua» Ne 223-332 ot 20.08.2025

01.10.2025 no
30.09.2026

Horosop Ha foctym K ObC «JlaHb» Mexay
YYHuT u u3natenbcTtBOM «JlaHb» Ne 223-255
ot 25.06.2025

C 08.08.2025 o
07.08.2026

Horosop Ha goctyn K COb mexay YYHuT u
u3zaarebctBoM «JlaHb» Ne COB 47-7C 5010-
24 ot 04.06.2024

C 04.06.2024 1o
20.05.2026

IToroBop Ha JIOCTYII K 3JIEKTPOHHBIM W3JaHUSIM
B coctaBe 0a3bl JaHHBIX «HAYUHAS
SJIEKTPOHHASA BUBJ/IMOTEKA
eLIBRARY.RU» mexay YYHuT u OOO HOb
No 223-423 ot 22.10.2025

C 01.01.2026 o
30.12.2026

[oroBop Ha OCTYII K 3/IeKTPOHHBIM U3 aHUSIM
B cocTaBe 6a3bl JaHHbIX «HAYUHAS
SJIEKTPOHHASA BUBJIMOTEKA
eLIBRARY.RU» mexay YYHuT u OOO HOb
Ne OI'3-1283 ot 05.12.2024

C 01.01.2025 o
30.12.2025

Horosop Ha B/l nuccepraiuii mexay Y YHuT
v PI'b Ne 073/04/0056 ot 04.07.2025

C 10.08.2025 o
09.08.2026
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https://e.lanbook.com/book/437393

No Appec (URL)

1. http://school-collection.edu.ru/ EguHasd Koinekuuud 1UGPOBBIX 00pa3oBaTeNbHbBIX
pecypcoB
2. znanium.com OJIeKTPOHHO-OMO/TOTeYHas cucTemMa

4.2.3. Ilepeyenb HH(OPMALMOHHBIX T€XHO/IOTHI, MCI0/Ib3yeMbIX MIPH OCYI|eCTB/IeHUH
o0pa3oBaTe/IbHOr0 Tmponecca Mo JAUCHUIUIMHE (MOJy/II0), BK/IIOYasg IepedeHb
MporpaMMHoOro obecneyeHusi W HHGOPMAIMOHHBIX CHPABOYHBIX CHCTeM (TpH

He00X0MMOCTH)

Ne | HammeHoBaHue Koa-Bo ITK

1. | Office Standart 2010 RUS OLP NL Acdmc 200/ JTutieH3uoHHBIH foroBop Ne04297 ot
9.04.2012

2. | Windows 10 Heorpannuento / Microsoft Imagine.
ITopmucka Ne8001361124 ot 04.10.2017r.

3. | DnekTpoHHO-OMOMMOTEeYHAs crCTeMa Znanium Heorpannuenno/ 3HAHMUYM OOO [Toroeop
ot 09.07.2024 Ne 2024 36¢

5. UHBIE CBEJJEHVISAI 1 (NJ/IN) MATEPUAJIbI

5.1. ITepeueHb 00pa3oBaTe/ILHBIX TEXHO/IOTUH, HCI0/Ib3yeMbIX MPHU OCYLeCTBIeHUU
o0pa3oBaTe/ILHOI0 MpoLecca Mo AUCHHUIIHHEe

AKTHBHBIe U HHTEPaKTHBHbIE ()OPMBbI IPOBe/IeHNsI 3aHATHI
Hcnonb3ytomces akmueHble U UHmepakmueHble MemoOobl 0byyeHusi 8 npoyecce u3yyeHusl OUCYUNAUHbL
desio8ble U posesble U2phbl.
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ITPWIOXEHMUE 1

MWUHHCTEPCTBO HAYKU U BhICIIero obpa3oBanust Poccutickont Pesepariiu
(enepanbHOe rocyjapcTBeHHOe Orofi)KeTHoe 0Opa3oBaTe/ibHOe yupex/eHne
BBICIIIEro 06pa3oBaHus
«Y (OMMCKUII yHUBEPCUTET HAYKU U TEXHOJIOTUii»

CrepivTamakckuid puman

KOJLJ1e 1K

®OH/I OHEHOYHbBIX CPEACTB 110 JUCHUIUINHE
OVYII.05 MaTemaTHKa

HaumeHoBaHuUe CTiel[iajbHOCTU
40.02.04 KOpucnpyodeHyus

KBanudukaius BbIlTyCKHUKA
HOpucm

I'op Hauana MOArOTOBKU
2026

Pa3paboTuuk (COCTaBUTEIh)
ITpenodaeameb

Acnaee U.I'.

yueHasi CTelleHb, yueHOe 3BaHue,
kateropus ®©.1.0.

dopma obyueHus: 3a04Hasi

Crepiiuramak 2026
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I ITacniopTt ¢)0HAOB OI[€HOUHBIX CPE/ICTB

1. O6s1acTh NPpUMEHeHHs

®onp oueHouHbIx cpejcTB (POC) npegHa3HaueH A1 MPOBEPKU Pe3y/IbTaTOB OCBOEHUS
JUCLMIVIMHBI MaTeMaTHKa, BXOJflleld B COCTaB IPOrpaMMbl TOATOTOBKU CIEL[UaJiCTOB
cpefHero 3BeHa 10 creyuanbHocT  40.02.04 HOpucnpygeHums (YKpynHEHHas TIpymnma
cnermanbHocTedt 40.00.00 FOpucrnipygeniusi). O6beM uacoB Ha ayJUTOPHYIO HArpy3ky IiO
JVICLIUTIIVHE 24, Ha caMoCTosATe/TbHY 0 paboty 200.

2. O0beKTHI OLleHMBAaHUSA — Pe3y/IbTaThl 0CBOEHUS AUCIUILUITUHBI

@OC 1no3BoJIIeT OLIeHUTH C/IeAyIOoLlKe pe3y/IbTaTbl OCBOeHUS JUCLIUIIIUHBI:

OcBoeHue cofiep>KaHusi yueOHOM JUCLUIIMHBI 00ecrieurBaeT JOCTH)KeHHE CTY/AeHTaMU
C/IelyIOLMX pe3yJ/IbTaTOoB:

JIMYHOCTHBIX:

B pe3ynbraTe u3yuyeHHsT MaTeMaTHKH Ha YypOBHe cpefgHero oOiero o0Gpa3oBaHUsI Y
oOyuatotierocsi 0y1yT copMUpPOBaHBI Cie[yOL[1e TUUHOCTHbIE pPe3yJbTaThl:

1) rpak1IaHCKOT0 BOCITUTAHUS:

Cc(OPMUPOBAHHOCTh  TPAKJAAHCKOM  TMO3WLMM  oOydarolerocs Kak akTUBHOTO U
OTBETCTBEHHOT'O YjleHa POCCHUMCKOro oOIecTBa, Tpe/CTaB/eHre O MaTeMaTHUeCKHUX OCHOBax
(GYHKLMOHUPOBAHUSI DPAa3/IMUHBIX CTPYKTYD, $IBJIeHWM, TpOLIeAypP TPakKJAAHCKOTo o00IecTBa
(BBIOODBI, OTPOCHI W APYroe), yMeHHe B3auMO/IeHCTBOBATh C COI[UA/TbHBIMU WHCTUTYTaMH B
COOTBETCTBUM C UX (DYHKLIMSMU U Ha3HAUEHHEM;

2) TaTPUOTHMYECKOTrO BOCIHUTAHUSA: C(OPMHUPOBAHHOCTb POCCHUHCKOW TpaXkJaHCKOU
WJIeHTUYHOCTH, YBa)KeHHsI K TMPOIJIOMY M HACTOSLLeEMYy POCCUMCKOW MaTeMaTHKH, LIeHHOCTHOE
OTHOLLIEHUE K JOCTMKEHUSIM POCCUMCKUX MaTeMaTUKOB U POCCUMCKOU MaTeMaTUUYeCKOM IIKOJIbI,
VICTI0JIb30BaHue 3THUX JJOCTW)KEHUH B IDYTUX HayKax, TeXHOIOTUsIX, cepax SKOHOMUKH;

3) AYXOBHO-HPAaBCTBEHHOT O BOCITUTAHUS:

0CO3HaHMe JYXOBHBIX LIEeHHOCTe POCCUHMCKOI0 Hapo/a, C(hopMUPOBAaHHOCTb HPABCTBEHHOIO
CO3HaHUsl, 3TUUECKOr0 TOBEJIeHHs], CBA3aHHOTO C TPaKTUYECKUM TPUMEHEHHWEM [JOCTW)KeHUU
HayKu U [IeSTeJIbHOCTbIO YYEHOTO0, OCO3HaHWe JIMUHOrO BK/a/la B TOCTPOEHUE YCTOWYMBOTO
Oyay1ero;

4) 3CTeTUUeCKOro BOCIIUTaHUS:

3CTeTUYeCKOe OTHOLIEeHWe K MUDY, BK/IHOUasi 3CTeTUKY MaTeMaTUUeCKUX 3aKOHOMEpPHOCTeH,
00BEKTOB, 3ajjau, pelleHuM, pacCy’/JeHHM, BOCIIPUMMYMBOCTh K MaTeMaTHUUeCKUM acreKTam
pa3/IMYHbIX BUJOB UCKYCCTBA;

5) ¢h13MYeCcKOro BOCITUTAHUS:

chOpMHPOBAHHOCTh YMEHHsI IPUMEHSITh MaTeMaThyecKue 3HaHWsI B UHTepecax 3/10pOBOTO U
6e3omacHoro obpa3a >XM3HM, OTBETCTBEHHOe OTHOIIleHHe K CBOeMY 3/0pPOBbIO (3710pOBOe
nuTaHue, cOaslaHCUPOBAHHBIA PEXKUM 3aHSATHH U OT/IbIXa, pery/sipHas (hru3ndeckast akTUBHOCTB ),
(ur3ruecKoe COBEpILIEHCTBOBAHUE MIPH 3aHATUSIX CIIOPTUBHO-03/J0POBUTE/ILHOU [1eSITe/IbHOCThIO;

6) TPyA0BOr0 BOCIIUTAHUS:

TOTOBHOCTb K TPYZY, OCO3HaHHe LIeHHOCTH TPY/0JIt00Us], WHTepeC K pa3MuHbIM cdepam
nipodecCcroHaNbHOUM JesiTe/IbHOCTH, CBSI3aHHBIM C MaTeMaTHMKON U e€ TIPUIOXKeHUSIMH, YMeHHe
coBepIlaTh OCO3HAHHBLIM BBIOOp Oyayied mpodeccun W peanu3oBbIBaTL COOCTBEHHBIE
JKU3HEHHbIe TI/IaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHyecKoMy o00pa3oBaHHIO U
camMo00pa30BaHUI0 Ha MPOTSHKEHWH BCeH >KW3HU, TOTOBHOCTh K aKTHBHOMY yUaCTUIO B pellleHHur
MPaKTAYeCKUX 3a/lau MaTeMaTUYeCKOM HarpaBJIeHHOCTH;

7) 5KOJIOTUYEeCKOT0 BOCITUTAHUS:

chOpMHPOBAHHOCTh ~ 9KOJIOTMUECKON  KYJIbTYpbl, TIOHMMaHWe BJUSHUS  COLIMA/IbHO-
5KOHOMHYECKUX TIPOLIeCCOB Ha COCTOSIHWE TIPUPOJHOM W COLManbHOM Cpefibl, OCO3HaHUe
r00a/lbHOTO ~ XapakTepa  JKOJIOTUYeCKMX  TipobjieM, OpHeHTalusi Ha  TpUMeHeHue
MaTeMaTHUeCKUX 3HaHWM [jisi pellieHUs 3a/auy B 00/IaCTU OKpYy»Karolllel cpefibl, T/laHUPOBaHKe
MOCTYTIKOB M OLIEHKM MX BO3MO>XXHBIX MOC/Ie[ICTBUM /11 OKPY>KaroLLel Cpe/ibl;

8) L1leHHOCTH HayYHOI O NTO3HAHMUS:
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copMHPOBAaHHOCTh MUPOBO33PEHMSI, COOTBETCTBYIOIIEI0 COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKu ¥ OOIIeCTBeHHOW TpPAaKTUK{, TIOHMMaHWe MaTeMaTHueckol Hayku Kak C¢epsl
yesI0BeueCcKol /1esiTe/TIbHOCTH, TAroB e€ pa3BUTHS M 3HAYMMOCTH [Jisl Pa3BUTHS LIUBUIM3ALIMH,
OBJIaJieHe SI3bIKOM MaTeMaTHKH U MaTeMaTUYeCKOM Ky/IbTYPOU Kak CPeJICTBOM O3HaHUsI MUPa,
TOTOBHOCTb OCYIIeCTB/ISITh TIPOEKTHYIO M MCC/Ie/IOBATE/IECKYIO [1eSITe/TbHOCTh MHUBHU/YaTbHO U
B TpYIIIIeE.

MeTanpeJMeTHbIX:

B pe3ysibTaTe OCBOEHHsI TMPOTPaMMbI MO0 MaTeMaTUKe Ha YPOBHEe OCHOBHOTO OOIIero
obpa3zoBanust y oOyuaromjerocss OyayT chOpPMHpPOBAHBI MeTarpeIMeTHbIE —Pe3yJbTaThl,
XapaKTepPU3YIOIUeCs  OBJIaZIeHUeM  YHUBEPCAJbHBIMU  T03HABaTe/bHBIMU  JeHCTBUSMH,
YHHBEpPCa/TbHBIMM KOMMYHHUKATUBHBIMUA [JIEMCTBUSIMA W YHHUBEPCA/TbHBIMUA PETY/ISTHBHBIMU
J1eiCTBUSIMU

ITo3HaBaTe/IbHBIE YHUBeEPCA/IbHbIE yueOHbIe el CTBUS

EBa3oeble n02uueckue deticmeusi:

BBISIB/IIT U XapaKTepH30BaTh CYIeCTBEHHbIE IIPU3HAKKM MaTeMaTHYeCKuX OOBEeKTOB,
TIOHSITUN, OTHOIIEHWH MeXy TOHATUSAMU, (OPMY/IHMPOBATh  OTpe/e/IeHHs  TOHSTHH,
yCTaHaB/IMBATh CYILeCTBEHHBIM TPU3HAK KIacCHU(UKAL[M, OCHOBaHWS [Jisi 0000IieHusT |
CpaBHEHUs], KpUTEPUH TTPOBOAUMOIO aHa/IN3a;

BOCIIPYHUMATh, (OPMYJHUPOBAaTh W TPeo0pa30oBBIBaTh CYXKJEHUS: yTBepAUTeNbHbIE WU
OTpUIaTe/IbHbIe, eIMHIYHbIE, YaCTHBIE U 00I1I1e, YCIIOBHBIE;

BBISIB/IITh MaTeMaTH4eCcKHe 3aKOHOMEPHOCTH, B3aWMOCBSI3M M TPOTHBOpeursi B (hakTax,
JAHHBIX, HAO/MIOZEHUSIX W YTBEPXKAEHWSX, TMpeAjaraTb KPUTEPUW [ BBISBIEHUS
3aKOHOMEPHOCTeHN ¥ NPOTHUBOPEYNii;

JleflaTh BBIBOZABI C HCIIO/Ib30BaHUEM 3aKOHOB JIOTMKW, JEeJYKTUBHBIX W WHAYKTHBHBIX
YMO3aK/JIFOUeHUH, YMO3aK/IF0UeHUM 10 aHaJIOTHH;

TIPOBO/IUTH CAMOCTOSITE/ILHO [JOKa3aTe/bCTBA MaTeMaTUYeCKUX YTBEP)KAEHUH (TIpSIMbIe U OT
NPOTHUBHOTO), BBLICTPAWBaTb ApPTyMEHTAL[I0, TIPUBOAWUTH TIPUMEPBl W KOHTPIPHUMEDHI,
000CHOBBIBaTb COOCTBEHHBIE CYXK/IEHHUS U BBIBO/IBI;

BbIOMpATh Cr1I0co0 peltieHyst yueOHOM 3aiauMl (CpaBHUBATh HECKOJIBKO BapUAHTOB PeIeHUs,
BBIOMpATh HanboJIee MOJXO/SIINN C YUYETOM CAMOCTOSITE/TEHO BbI/Ie/IEHHBIX KDUTEPHEB).

EBa3zoeble uccnedosamenbckue deticmeusi:

WCII0/Ib30BaTh BOTIPOCHI KaK MCC/Ie[j0BaTebCKUM MHCTPYMEHT TI03HaHUs, ()OPMY/IMPOBATh
BOIIPOCHI, (DUKCHPYIOIe TPOTHBOpeure, MpobieMy, yCTaHaB/IMBaTb HCKOMOE U JIaHHOE,
(OopMHpPOBATh TUTIOTE3Y, aPI'YMEHTUPOBATh CBOO MO3WLIUI0, MHEHHE;

MPOBOIUTE ~ CaMOCTOSITE/IbHO ~ CIUIAHMPOBAHHBIM ~ 3KCTIEPUMEHT,  HCC/Ief0oBaHWEe  TI0
YCTaHOBJIEHUIO OCOOEHHOCTEeN MaTeMaTHUecKoro OOBeKTa, SIBJIE€HHMs, IPOLecca, BBISBIEHUIO
3aBUCUMOCTeN MeXKAy 00beKTaMu, SIBJIeHUSIMH, TTPOLieCCaMy;

CaMOCTOATE/ILHO (POPMYJ/TUPOBaTh 00OOIIEHUs] W BLIBOABI 10 pe3y/ibTaTaM IPOBEJEHHOTO
HaOTI0IeHNs1, MCCIeJOBaHMsl, OLIeHUBATh [JOCTOBEPHOCTH TIOTyUYeHHBIX Pe3y/bTaToB, BBIBOJOB U
0006111eHMIf;

MIPOTHO3MPOBATh BO3MOKHOE pa3BUTHE IPOIecca, a TakKKe BBIABUraThb TPEATIONOKEHHUs O
ero pa3BUTHU B HOBBIX YC/IOBUSIX.

Paboma c uHgpopmayueti:

BBISIBJIATh JeUUUTH MH(OPMALIMK, JaHHBIX, HEOOXOAUMBIX [JIi OTBEeTa Ha BOTIPOC W IS
perIeHus 3aaum;

BbIOMpaTh  MH(GOPMAL[MI0 W3  HWCTOYHWKOB  pa3/IMUHBIX  TWUIIOB,  AaHA/JM3UPOBATh,
CHCTEMaTH3WpPOBaTh W WHTEPIPeTHPOBaTh WH(GOPMALMI0 pa3lWYHBIX BHUIOB U (HOpPM
TIpe/ICTaBJIeHUST;

CTPYKTYPHUPOBaTh MH(OPMALIMIO, TIPE/CTaB/ISATh €€ B Pa3/TNUHBIX (POpPMax, WTFOCTPUPOBATh
rpauyecky;

OLleHMBaTh HAJEXHOCTb HMH(GOPMALIMM TI0  CaMOCTOSITeIbHO  COPMY/IMPOBaHHBIM
KpPUTEPUSIM, CPOPMYJTMPOBAHHBIM CaMOCTOSITE/THHO.
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KoMMyHHKaTHBHbBIE YHHBepCa/IbHbIe yde0HbIe /[efiCTBHSA

BOCIIPUHUMATh W (POPMYJMPOBATh CYXXJIEHHSI B COOTBETCTBUM C YCIOBUSIMU U LeJIIMH
o01jeHus], SICHO, TOYHO, TPAMOTHO BBIP@KaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MHUCbMEHHBIX
TeKCTaxX, [aBaThb TMOSCHEHWsI T0 XOJy peIlleHus 3aJaud, KOMMEHTHUDPOBATh TMOJyYeHHbIH
pe3yJibTar;

B Xo/le OOCY)X/IeHWs 3aflaBaTh BOTPOCHI TI0 CYILECTBY OOCYXJaeMOll TeMbl, TPOOJIeMBI,
peliaemMoii 3aJjauM, BBICKA3bIBaTh Wi, HalleJleHHble Ha TOWCK peIleHHs], COTOCTaB/ISATh CBOU
CY>KIEHHUSI C CY)XXJ€HUSIMH JIDYTUX YYaCTHUKOB [Masiora, 0OHapy)kKMBaTh pas3iMuvie U CXO/CTBO
TIO3ULMiA, B KOPPEKTHOW (popMe popMyIMpOBaTh Pa3HOTIACHs], CBOM BO3DaKeHUs;

TIPE/ICTaB/ISATh Pe3y/IbTaThl DeIIeHus 3a[jaud, SKCIIepUMEHTa, WCC/IeI0OBAHUs, TPOEKTa,
CaMOCTOSITE/IHO  BbIOMpaTh (OpMar BBICTYIJIEHHMS C YYETOM 337au Tpe3eHTallud U
ocobeHHOCTel ayJUTOpHUH.

PerynsiTHBHBIE YHHBepCa/IbHbIE yueOHbIe el CTBUS

Camoopzanusayusi:

COCTaB/ATh TUIAH, AJTOPUTM pelleHHs 3alaud, BBIOWPATh Croco0 pelleHrsi C y4éToM
VMEIOIIUXCS PeCypCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBAaTh U KOPPEKTHPOBAaTh
BapUaHThI pellleHni C yuéToM HOBOW MH(OpMaLMK.

CaMoKOHMPO/1b, SMOYUOHA/NbHBIU UHMe/1/1eKMm:

B/Ia/IeTh HaBbIKaMH T03HaBaTelbHOW pedieKCHy KaK OCO3HaHMsI COBEpIaeMbIX [JeMCTBUMA U
MBIC/IUTE/IBHBIX ~ TIPOLIECCOB, WX  Pe3yJbTaTOB, B/afIeTh  CHOCO0AMH  CaMOTIPOBEPKH,
CaMOKOHTPOJIS TIPOLIeCCa M pe3y/bTaTa pelleHus MaTeMaTHYeCKOW 3a/1auy;

TIpe/IBUZIETh TPYJAHOCTH, KOTODble MOTYT BO3HUKHYTh TP peIIeHHWH 3ajjaud, BHOCHTB
KOPPEKTHBBI B /IeSITeJIbHOCTh HA OCHOBE HOBBIX OOCTOSITE/ILCTB, AAHHBIX, HAWEHHBIX OLIMOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

OLIeHMBaTh COOTBETCTBHE pe3y/bTaTa L&/l U YCIOBUSM, OOBSICHATH NTPUUYMHBI JOCTHKEHUS
WIM HEJOCTKEHUs pe3y/bTaTOB /IesSTe/IbHOCTH, HaXOJUThb OIIMOKY, /laBaTb OLIEHKY
NIPUOOPETEHHOMY OITBITY.

CoemecmHas desime/nbHOCMb:

TOHMUMAaTh M MCII0/b30BaTh TMPEMMYI[ecTBa KOMaHAHOW W WH/AWBUYaJbHOW paboThl mpH
pelieHUr y4yeOHBIX 3a/jau, TPUHUMATh 1[eJlb COBMECTHOW /IeSITeJIbHOCTH, TUIAHUPOBATb
OpraHu3alfi0 COBMECTHOM pabOThI, pacripefie/iaiTh BUABI PabOT, JOrOBapUBaThCS, 00CYXAATh
TIPOLeCC U pe3yJbTaT paboThl, 0600111aTh MHEHUS] HECKOTBKUX JIFO/IeH;

yuacTBOBaTh B TPYMIIOBBIX (opMax paboThl (00CyKAeHUs, 0OMeH MHEHHWM, «MO3rOBbIe
IITYPMbI» W WHBIE), BBITIONHATh CBOIO YacTh pPabOThl M KOOPAWHUPOBATb CBOW JI€HCTBUSI C
JPYrMMH ujleHaMd KOMaH/bl, OLleHMBAaTb KaueCTBO CBOEro BK/IaZa B OO TIPOAYKT IO
KpUTEpUSIM, CPOPMY/TMPOBAHHLIM YUYaCTHUKAMH B3aUMO/IECTBUSI.

NpeAMeTHBIX:

CcOpPMHUPOBAHHOCThH TIPE/ICTAB/IEHHUIH O MaTeMaTHKe KaK YaCTH MHUPOBOM KyJIbTYPbI U MeCTe
MaTeMaTHKl ¥ MH(POPMAaTHKH B COBPEMEHHOW IMBW/IM3AL[MH, CTIOCO0ax OMMCaHUs SBIEHUM
peasibHOr0 MHMpa Ha MaTeMaTUUYeCKOM SI3bIKE;

cOpMUPOBAHHOCTh TIPEJCTAB/IEHUI O MaTeMaTUYeCKUX TIOHATUSIX KaK BaKHEHIINX
MaTeMaTUYeCKUX MO/IeJISIX, TTO3BOJISIOIIUX OMUCHLIBATL U M3yuaTb pa3Hble TIPOLIECCHI U SIBJIEHMS,
B TOM YHCJIe C TIOMOII[bI0 MH(POPMAIIOHHO-KOMMYHHKAL[IOHHBIX TeXHOJIOTHUH;

B/IaJileHHe METO/IaMH [I0Ka3aTeJbCTB M aJTOPUTMOB peIleHUs, YMeHHe WX TPUMEHSITb,
TIPOBO/IMTH [JOKa3aTe/IbHble PACCYXK/eHHs B XO/ie PelIeHus 3a/ay;

B/IaJileHHe CTaHAApPTHBIMM TIDUEMaMM PpeIleHUsT palMOHANbHBIX W HMPPAlMOHA/IbHBIX,
TI0Ka3aTe/bHbIX, CTeITeHHBIX, TPUTOHOMETPUYEeCKHX YPAaBHEHH 1 HEPaBeHCTB, UX CHCTEM;

Cc(OPMUPOBAHHOCTh TPE/JCTaBI€HUH 00 OCHOBHBIX MOHSATHSIX MAaTeMaTUYeCKOr0 aHaau3a U
UX CBOWMCTBAX, B/afleHHe YMeHHEeM XapaKTepu30BaTh IOBefieHHe (YHKIMH, HCII0/Ib30BaHHUE
TIO/TyYe€HHBIX 3HAHUH /Il ONMCAaHWS U aHa/Iu3a PeasibHbIX 3aBUCUMOCTEH;

B/IaJileHHe OCHOBHBIMHM TIOHATHSIMA O TUIOCKAX W TIPOCTPAHCTBEHHBIX Te€OMETPHUECKUX
¢durypax, uXx OCHOBHBIX CBOWCTBAX;
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c(OpMHPOBAHHOCTb YMEHUSI paclio3HaBaTh reoMeTpruuecKre (Uryphbl Ha YepTeXkax, MOJessix
Y B pealbHOM MUDE;

NpYMeHeHWe W3yUeHHbIX CBOMCTB TreoMeTpuyecKUx ¢uryp u ¢Gopmyn /s pelleHus
reoMeTpUUYeCKHX 3a/lau U 33/1au C MPaKTUYeCKUM COZiep)KaHueM;

c(OpMHPOBAHHOCTh TpeJCTaB/IeHUN O MpoLieccax U SIBJeHUSIX, UMEIOIIUX BepOsITHOCTHBIN
XapakTep, CTaTUCTUUECKUX 3aKOHOMEDHOCTSIX B peaJlbHOM MHpPE, OCHOBHBIX ITOHATHSAX
3/IeMEeHTapHOM TeOPHH BEPOSITHOCTEH;

yMeHUI HaXxOJWTh U OLIeHHWBaThb BePOSITHOCTU HACTYIJIeHWsi COObITUM B TIPOCTeHIINX
NPaKTUYeCKUX CUTyalMsIX W OCHOBHbIE XapaKTePUCTUKU CJ/IyyailHbIX BeJWYMH; BJlajleHue
HaBbIKaMU MCIO/Ib30BaHUsI TOTOBBIX KOMITbIOTEPHBIX [TPOrPaMM IPU pellleHnH 3ajad.

B pesyabTaTe u3yuyeHHs yuyeOHOro mpegMera «MaTeMaTHKa» Ha yYpPOBHe CpeJHero
o0miero odpa3oBaHus 00yJarOIMIics Ha 0a30BOM YPOBHE HayUHTCH:

Yucna u 8bluUcaeHus:

OTIepUPOBATh TIOHATHSIMM: palMOHA/TIbHOE W [IeMCTBUTENbHOE YWC/IO, OOBIKHOBEHHas U
JecsATUUHast ApoOb, TIPOLIEHTHI;

BBITIOJTHATE aprpMeTHUecKre orepalyy C paljioHaIbHBIMU U AeHCTBUTE/TbHBIMU UHC/IaMU;

BBITIOJIHATE TIPUOJIMOKEHHBIE BBIYMC/IEHWS, WCTOMb3ysl TIpaBWa OKDPYIJIEHUs, [e/aTh
NIPUKU/IKY U OL|eHKY pe3y/IbTaTa BEIYUCIeHH;

OTEepUpPOBATh TMOHATUSMU: CTeTeHb C 1[eJIbIM [IOKa3aTesieM, CTaHZApTHas (opma 3amucu
JIeliCTBUTE/ILHOTO YKMC/la, KOPeHb HaTyPajbHOW CTereHH, MCII0/Ib30BaTh MOAXOASAIIYI0 (opMy
3aTMCH [IeMCTBUTE/IBbHBIX UKMCEST /IS pellieHus MPAKTUYeCKUX 3a/1a4 U MPe/ICTaBIeHUs JaHHbBIX;

OTIepUPOBAThH TIOHSTHSIMH: CHHYC, KOCHHYC W TaHTeHC MPOU3BOJILHOTO YTJIa, MCIO/Ib30BaTh
3amnKCh MPOM3BOJIBHOTO yTJ1a uepe3 0OpaTHbIe TPUTOHOMETPUUECKUe (QYHKIUH;

OTIepUPOBATH MOHSATHUSMU: HaTypasbHOE, 1]eJI0e YKC/I0, UCII0/Ih30BaTh NIPU3HAKH JIe/TUMOCTH
1[eJTbIX YMCeJI, Pa3/I0yKeHHe YMC/Ia Ha TTPOCTbIe MHOXKUTE/TH JIJIs pellieHus 3a/1ay;

OTIepUPOBATH IMOHATHEM: CTeTIeHb C PAL{MOHA/IBHBIM TTOKa3aTesieM;

OTepUPOBATh MOHATUSIMU: JIOTaPU(M UHCIIa, JeCATUUHbIE U HaTyPa/IbHbIE JIOrapHU(pMBbI.

YpasHeHusi u HepageHcmea:

OTepUpPOBATh TIOHATUSIMH: TOXKAECTBO, YpaBHEHWE, HEPABEHCTBO, liejioe, PAl[MOHA/BHOE,
MppaLoHa/IbHOE ypaBHeHHe, HePABeHCTBO, TPUTOHOMETPHUYECKOe YPaBHEHNE;

BBITIOJIHATL ~ MpeoOpa30BaHUsl ~ TPUTOHOMETPUUECKMX  BLIDA)KEHWHA W DeIlaTh
TPUTOHOMeTpUYeCKre YpaBHEeHHS;

BBITIOJTHATE TIPEO0OpAa30BaHMsI 1eJIbIX, PALMOHATBHBIX W MPPAlMOHATbHBIX BLIPAKEHUN U
peraTh OCHOBHBIE THITBI 1]eJIbIX, PAlJMOHAIbHBIX U MPPALIOHA/IbHBIX YPaBHEHHI 1 HEPABEHCTB;

TIPUMEHSATh YPaBHEHUS U HepaBeHCTBA /il PeIleHHWs MaTeMaTU4YeCKUX 3aflay U 3afilay U3
Pa3/IMYHBIX 00J1acTell HAYKU U peabHOM >KU3HHU;

MO/Ie/TMPOBaTh peasibHble CUTyallud Ha $3bIKe aireOpbl, COCTaBJ/sATH BBIPAKEHUS,
ypaBHeHUs, HepaBeHCTBA 110 YCAOBHIO 33/layd, HWCC/Ie[0BaTh TIOCTPOEHHbIE MOJETN C
MCITI0/Tb30BaHMeM arrapaTa aaredpsr;

TIPUMEHSITh CBOMCTBA CTereHH [ijisi TpeoOpa30oBaHus BEIPDa)KEHWH, ONIepUPOBATh TIOHSITHSIMHU:
TI0Ka3aTe/lbHOe ypaBHEHVEe M HEPABEHCTBO, PelllaTh OCHOBHBIE THITbI IT0KA3aTe/IbHBIX YPaBHEHUH
Yl HePaBeHCTB;

BBITIOJIHATL  TIPe00Opa30BaHUsl  BBIPAKEHWH, COZAEpKaluX JorapuMbl, ONEepUpOBaTh
TIOHSTUSIMH:  JIoTapU(MUUECKOe YypaBHEHWe W HEPaBeHCTBO, pemaTb OCHOBHBbIE THIIBI
norapu(MHUUeCKUX YpaBHEHUH U HEPABEHCTB;

HAXOJWTh PellieHNsI IPOCTEUIITNX TPUTOHOMEeTPUYEeCKHX HEepaBeHCTB;

OTepUpPOBATh TOHSATUSMH: CHCTEMa JMHEWHBIX ypaBHEHUM W e€ pellleHue, WCIO0/b30BaTh
CHCTEeMY JIMHEMHBIX YPaBHEHHWH [is pellieHNst IPaKTHUeCKUX 3a/au;

HAXOJWUTh peIleHUs TIPOCTEUIIINX CUCTEM U COBOKYITHOCTEH pallMOHa/bLHBIX YPABHEHWH U
HepaBeHCTB;

MO/Ie/TMPOBaTh peasibHble CUTyallud Ha $3bIKe aireOpbl, COCTaB/sATH BBIPAKEHUS,
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ypaBHEeHUs], HePaBeHCTBA M CUCTeMbI 10 YC/IOBUIO 3a/jauu, UCC/Ie/J0BaTh IOCTPOEHHbIE MO/ C
UCII0/Ib30BaHUEM arlrapaTa aareophl.

®yHkyuu u epacpuxu:

OTepUpOBaTh MOHATUAMU: (PYHKIHsI, CrIOCOObI 3aaHusi GYHKLMHM, 00/1acTh OTpefiesieHUs U
MHOYKeCTBO 3HaueHWH HyHKIMH, rpaduk GyHKIMH, B3aUMHO 00paTHbIe (DYHKIUY;

OTepUPOBaTh MOHITUSAMHU: UETHOCTh M HEUETHOCTb (YHKLIUW, HY/IH (YHKLIMHU, TIPOMEXKYTKH
3HAKOMOCTOSIHCTBA;

WCII0J1b30BaTh Tpavku (QyHKLIMH /1J151 PelleHus] ypaBHeHU;

CTPOUTh W uuTaTh TpadvKu JuHeNHHOW GYHKIMM, KBaJpaTUUHOW (YHKI[UM, CTeleHHOM
(GYHKLIMY C L[e/TbIM TT0Ka3aTesieMm;

WCMO/b30BaTh rpadvKy (PYHKLMI [/ WCCIe[0BaHUSl TPOLECCOB M 3aBUCUMOCTEH MpU
pellleHWy 3ajlau M3 JpPYrux yueOHBIX TpeJMeTOB U peasbHOM >KWU3HHU, BbIpa)kaTh (OpMyiaMu
3aBHCUMOCTH MeX/ly BeJIMUMHAMU;

OTepUpOBaTh TIOHATUSMU: Tiepuojuueckass (GYHKLUs, TIPOMEXYTKA MOHOTOHHOCTU
¢GyHKLMM, TOUKK 3KcTpeMyMa (yHKIMH, HauOosiblliee ¥ HauMeHbIlee 3HaueHUs (PyHKIMM Ha
TIPOME’KYTKe, UCII0/Ib30BaTh UX [I/Is UCC/ieloBaHUs (QYHKIMU, 3aJaHHOU TpadHuKOM;

orepupoBaTb  TMOHATHSIMU:  rpaduKyd  [IOKasaTe/JbHOW,  jorapupmMuueckod U
TPUTOHOMETPUYECKUX (PYHKIMM, N300paXkaTb UX Ha KOOPAMHATHOM IJIOCKOCTU U MCII0/b30BaTh
JJ1s1 pellleHrsl ypaBHeHW U HepaBeHCTB;

n300pakaTh Ha KOOP/AWHATHOM TJIOCKOCTH TpadMKy TMHEWHBIX ypaBHEHUN U UCII0J/Ib30BaTh
VX JIJI51 pellleHus1 CUCTeMbl JIMHEMHbIX YPaBHeHNUH;

WCTIO/Ib30BaTh TpapUKu QPYHKLMI [I71s1 UCCIeJOBaHUS TIPOLIECCOB U 3aBUCUMOCTeN U3 IPYTUX
yueOHBIX JUCLUIIIVH.

Hauana mamemamuuecko20o aHanu3sa:

OIepyvpoBaTh TMOHATUSMU: [0C/e0BaTe/IbHOCTb, apuMeTHueckass M TreoMeTpUyecKas
TIpOTpeccuu;

OTIepUPOBATh TIOHATHSIMH: OeCKOHeuHO yObIBaroljasi reoMeTpruecKasi MpOrpeccHs, CyMma
6eckoHeuHO yObIBarolI[el reoMeTpHUUeCKOU Mporpeccuy;

3a/1aBaTh TMOC/IeA0BATeIbHOCTH PA3/TMUHBIMU CTIOCOOaMuy;

WCTIO/b30BaTh CBOMCTBA TIOC/e/|0BaTeNbHOCTeH UM TIPOTPeCcCHil [ijisi pelleHHs] peasibHbIX
3a/lau MPUK/IaHOTO XapakTepa;

OTIepUpOBaTh MOHATHUSMU: HerpepbiBHasi (QPYHKLUsI, TTPOM3BOHAs (DYHKIMM, MCII0/Ib30BaTh
reoMeTpUUYecKrii U U3NUYeCcKuii CMbIC/I TIPOM3BOJHOM [Jisl pellieHusl 3a/ay;

HaXO/IUTh TIPOM3BOJHBbIE 3/eMEeHTApHbIX (YHKLUM, BBIYUC/ISITH TPOU3BOAHBIE CYMMBbI,
TIPOM3Be/IeHNs], UaCTHOTO (DYHKLIMIA;

WCTOMb30BaTh TPOW3BOJHYIO /Uil UCCe[oBaHUS (PYHKLMM Ha MOHOTOHHOCTb U
5KCTPeMYyMbl, IPUMEHSATh pe3y/bTaThl UCC/IeJ0BaHUs K IOCTPOEHUIO IpaMKOB;

WCTI0/Tb30BaTh TIPOU3BO/HYIO /ISl HAXOXK/€HUS HaWUTyulllero pelieHusi B PUK/IaJHbIX, B TOM
yuc/e COLManbHO-3KOHOMUUECKHX, 3a/lauax;

OTepUpoBaTh TOHATHSMU: TepBooOpa3Hass W UWHTerpasa, MOHUMATh TeOMeTPUYEeCKUd U
(u3MUecKrii CMbIC/I MHTerpaa;

HaXO/IUTh TepBOOOpa3Hbie 3/ieMeHTapHbIX (YHKLWW, BBIYMC/ISTH HWHTErpaa mo ¢opmyie
HerotoHa—JIeibHuIIa;

pelliaTh TIPUK/IaJHbIe 33/laud, B TOM YHCJIe COLMa/IbHO-9KOHOMUUECKOT0 U (pU3NUeCcKoro
XapakTepa, Cpe/iCTBaMU MaTeMaTU4yeCKOro aHaaus3a.

MHodcecmea u no2uka:

OIepUpoBaTh MOHATUSAMU: MHOXKECTBO, OTlepalLiviy HaJj MHO)KeCTBaMH;

WCTIO/Tb30BaTh TeOPeTUKO-MHOKeCTBEHHBIN arrapar /ijisi OMMCaHUsT peasibHbIX MPOLIeCCOB U
SIBJIEHUM, TIPH PeLleHnH 3a/jau U3 APYTUX yueOHBIX MpeMeTOB;

OTIepUpOBaTh MOHITUSMU: OTIpe/ie/ieHre, TeopeMa, C/ie/ICTBUe, 0Ka3aTenbCTBO.

I'eomempus

OTepUpOBaTh MOHITUAMU: TOUKA, TIPsIMasi, MJI0OCKOCTb;
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NIPUMEHSTh aKCUOMbI CTEPEOMEeTPUU U C/Ie[ICTBUSL U3 HUX IPU peLIeHWH reoMeTpHUYeCcKUx
3ajau;

OIepHUpoBaTh MOHATUSAMU: Tlapal/ie/IbHOCTb U NeprieHAUKY/ISIPHOCTb MPSIMbIX U M/IOCKOCTel;

KJ/1acCM(ULMPOBaTh B3aMMHOE Pacrio/ioyKeHUe MPSIMbIX U MJIOCKOCTeN B TIPOCTPAHCTBE;

OTIepUPOBATh TIOHATHSIMU: JBYTPaHHBINA yTroJI, TPaH! ABYTPAHHOTO yr7ia, pedpo ByrpaHHOTO
yr/a, TMHEeWHbIN Yro/ JBYTPaHHOro yrJja, rpaJlycHas Mepa IByIpaHHOIO yTJia;

OTepyUpoBaTh TMOHATUSMU: MHOTOTPAaHHUK, BBIMYK/bIA U HEBBINYK/IbI MHOIOIPaHHUK,
3/1eMeHTbl MHOTOTPaHHUKA, MPaBU/IbHbIM MHOTOTDAHHUK;

pacrio3HaBaTb OCHOBHblE BH/bl MHOTOTPaHHUKOB (MMpaMKZa, MpU3Ma, MPSIMOYTOJIbHbIN
niapasuiesieniure], Ky0);

K/IaCCU(ULIMPOBATh MHOTOTPAHHUKH, BHIOMPAasi OCHOBAHUS /1Sl K/laCCU(HUKALWH (BBITYKJIbIe
Y HEeBBINyKJ/Ible MHOTOIPaHHUKH, TPaBU/IbHble MHOTOTPAaHHUKH, TIPSIMble W HAaK/IOHHbIe TPU3MBbI,
rapa’siiesienure/ibl);

OIepupOBaTh MOHATHSIMU: CeKyIllasi JIOCKOCThb, CeUeHNe MHOTOIPaHHUKOB;

OOBSCHATH TIPUHLIUTIBI IOCTPOEHUS CeUeHH, UCIOb3Ys METO/, CIe/IOB;

CTPOUTh CEUeHHsI MHOTOIPDaHHUKOB METOJOM CJ/Ie[|OB, BBIMOTHATH (BBIHOCHBIE) TJIOCKUE
YepTeXXy U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUJ CBepXy, COOKY, CHU3Y;

pellaTh 3aJjaud Ha HaXOXKJeHHe TeoMeTPUUecKHX BeJMYMH 1o 00pasiiaM WiId ajroputrMam,
NIpYMeHsIsl U3BeCTHble aHaIUTHYeCKhe MeTO/bl MPU pellleHUM CTaHAApPTHbIX MaTeMaTH4eCKHUX
3a/la4 Ha BbIUMC/IEHWEe PACCTOSTHUM MeXIY ABYMS TOUKaMH, OT TOUKU [0 MPSIMOW, OT TOUKHU [0
TJIOCKOCTH, MeX/y CKpelL{MBaroIIMMUCS MPSIMbIMU;

pelliaTh 3aJjaud Ha HaXOXKJeHWe TeoMeTPUUecKHX BeJMYMH 1o 00pasijaM WM ajroputMam,
NIpYMeHsIsl U3BeCTHble aHaIUTHYeCKhe MeTO/bl MPU pellleHUM CTaHAApPTHhIX MaTeMaTH4eCKHUX
33/lady Ha BbIYMC/IEHME YIJIOB MEXKJY CKPeLUBAIOLIMMUCS MPSMbIMH, MEXJy MpsIMOU H
TJIOCKOCTBI0, MEX/1y TJIOCKOCTSIMH, /IBYTPaHHBIX YIJIOB;

BBIUMCJIATE OOBEMBI U TUIOMIAZM TIOBEDXHOCTEM MHOTOTPAaHHMKOB (TIpM3Ma, MUpamuja) C
npuMeHeHWeM (OpMyJ, BBIUMCIATH COOTHOLUEHWS MeXJy TIUIOLa/iIMU  TTOBEPXHOCTeH,
00bEéMamMu 10I00HBIX MHOTOTPAHHHKOB,

OMepupoBaTh TMOHATUSAMH: CUMMETPUSI B TIPOCTPAHCTBE, LEHTP, OCb W TJIOCKOCTb
CUMMETPUH, LIeHTP, OChb U MJIOCKOCTb CUMMETPUU (DUTYDBI;

M3BJIeKaTh, Mpeo0Opa30BbIBaTh W HMHTEPIPETHPOBaTh WH(POPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUeCcKUX (Urypax, rnpejcTaB/ieHHYI0 Ha YepTe)Xax U pUCyHKax;

NIPUMEHATh TeoMeTpUueckue (akTbl /i1 pellleHUs CTepeoMeTpUYecKUx  3ajad,
TMpe/roJiaratoliiX HeCKO/IbKO 11aroB peLleHUs], eCc/ld yC/IOBUSl NPUMeHeHUs 3a/laHbl B SIBHOU
dopwme;

MPUMEHATb TPOCTeMIle TPOrpaMMHble CpeJCTBA U 3J€KTPOHHO-KOMMYHHUKAL|UOHHbIE
CHCTeMbl TIPY pellleHuH CTepeoMeTpUUYecKuX 3a7iay;

MPUBOJUTL TPUMEPbl MaTeMaTMYeCKMX 3aKOHOMEpDHOCTel B TIPUPOZE U  JKW3HH,
pacrio3HaBaTh NpOsiB/IeHUE 3aKOHOB [eOMEeTPUM B HUCKYCCTBE;

MPUMEHATb [0JIyYeHHble 3HaHWS Ha TMpAaKTHKe: aHa/JW3UpOBaTh peasbHble CUTyaluu U
NPUMEHSTb ~ U3y4yeHHble TIOHATHSL B  TIpoOLjecCe TIOMCKAa pelleHusi MaTeMaTHuecKu
copmynvpoBaHHOW Mpo6sieMbl, MO/eMPOBATh peasibHble CUTYyal[ud Ha s3blke TeoMeTpHH,
WCCJIe/IoBaTh MOCTPOEHHbIE MOJE/NM C MCII0/Ib30BaHUEM IeOMeTpUUeCKHX TMOHSTUM U TeopeM,
arrapara ajare0psbl, pelaTh MpakKTUUeCKue 3a/laui, CBsi3aHHbIE C HAaXOXK/[eHHeM IreOMeTpUUeCcKrX
BeJIUYMH;

OTepUpOBaTh MOHATUSMU: LIWIMHJPUYeCcKass TTIOBePXHOCTh, 0Opa3yroliie LUINHAPHUUeCKOU
TIOBEPXHOCTH, LWIMHJP, KOHWYeCKasi MOBEPXHOCTb, 0Opa3yromye KOHUYeCKOW TOBEpXHOCTH,
KOHYC, cepruecKast TIOBEPXHOCTb;

pacro3HaBath Tesa BpallleHus (LUIMHAP, KOHYC, cdepa U 111ap);

OOBSICHATB CIIOCOOBI TIOTyUYeHUst Te/T BpallleHus;

K/IaCCU(ULIMPOBaTh B3aMMHOE PacIio/ioykeHre cepsrl U MI0CKOCTH;

OMepupoBaTh TMOHSATHSIMHU: I1aPOBOM CerMeHT, OCHOBaHWE CerMeHTa, BbICOTAa CETMEeHTa,
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11apOBOM CJI0M, OCHOBAHME I11apOBOTr0 C/10s1, BBICOTA LIAPOBOTO CJI0S1, IIIaPOBOM CEKTOP;

BBIUMCJIATE O0BEMBI U TUIOIIAM TIOBEDXHOCTEM Tes BpallleHUs, reOMeTpPUUYeCKUx Te C
nipuMeHeHreM (HOpPMYJI;

OI1epupoBaTh MOHATHUSMU: MHOTOTPaHHUK, BITMCaHHbIM B C()epy M OMMCAHHBIN OKO/IO c(epsl,
cepa, BrMcaHHasi B MHOTOI'PaHHUK WJ/IM TeJIO BpallleHHs];

BBIUMCJIATH COOTHOLLIEHUsI MeX/y TUIOIaZsIMU TTIOBepXHOCTel 1 00bEMaMu MIOZ0OHBIX TeJ;

n300paxaTh H3ydaemble (GUTypbl OT PYKM M C TIPUMEHEHHEM TMIPOCTBIX UepPTEKHBIX
VHCTPYMEHTOB;

BBITIOJTHATE (BBIHOCHBIE) TJIOCKHE UePTeKH M3 PUCYHKOB TPOCTBIX OOBEMHBIX (UTyp: BUJ
CBepXy, COOKY, CHH3y, CTPOUTb CeueHUsi Tesl BpallleH!s;

W3BJIeKaTh, WHTEPIIPETUPOBATh M IPeo0pa30oBbIBaTh WH(POPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUeCcKUX (Urypax, rnpejcTaB/JeHHYIO Ha YepTe)Xax U pUCyHKax;

OIepUpoBaTh MOHATHEM BEKTOP B IIPOCTPaHCTBE;

BBITIOJTHATE JJ€MCTBUSI C/I0XKEHUS] BEKTOPOB, BbIYMTAHUS BEKTOPOB U YMHOXXEHHsI BEKTOpa Ha
YHCJI0, OOBSACHATH, KAKMMU CBOMCTBAMHM OHH 00J1a/]af0T;

MIPUMEHSTH [PaBUJIO Napasulesienurne/a;

OIepupoBaTh MOHATUSMU: [leKapTOBbl KOODJAWHAThl B IIPOCTPAHCTBE, BEKTOP, MOAYJb
BEKTOPA, PaBEHCTBO BEKTOPOB, KOODJWHAThl BEKTOPA, Yroj MeXKJy BeKTOpaMH, CKasspHOe
NIpOM3Be/leHre BeKTOPOB, KOJ/IMHeapHble U KOMI/IaHapHble BEKTOPBI;

HaxoJUTb CyMMY BEKTOPOB U IIPOM3Be/leHMe BeKTOpa Ha YMCJ/I0, YIoJl MeXZy BeKTOpaMH,
CKaJIsIpHOe Mpor3Be/ieHNe, pacK/a/iblBaTh BEKTOP I10 [ByM HEKOJ/I/ITMHeapHbIM BeKTOpaMm;

3a/laBaTh IUVIOCKOCTh YpaBHEHWEM B [IeKaPTOBOM CHCTeMe KOOpZAUHAT;

NPUMEHATh  TeoMeTpUueckue (akTbl /i1 pellleHUs CTepeoMeTpUYecKUx  3ajad,
TIpe/ro/iaratoliiX HeCKO/bKO 11aroB peLleHUs], eCc/ld yCJIOBUSl NIPUMeHeHUs 3a/laHbl B SIBHOU
dopwme;

pellaTh MpOCTeMIlMe reoMeTpUUecKre 3aZlaud Ha NMpPUMeHeHHe BEeKTOPHO-KOOPJAMHATHOIO
MeToZa;

peliaTb 3a/lauMd  Ha Jl0Ka3aTelbCTBO MaTeMaTUUYeCKHWX OTHOLIeHWH U HaxoXJeHHe
reoMeTpUUeCKHX BeWYMH 10 00pa3liaM WM ajrOpuTMaMm, MPUMeHSsIsT U3BeCTHble MeTO/bl TIPU
pelleHUM CTaHJapTHBIX MaTeMaTUUeCKHX 3a/ay;

NPUMEHSATh TIPOCTelllMe TporpaMMHble CpeJCTBa U 37eKTPOHHO-KOMMYHHUKAL|MOHHbIE
CUCTeMbI TP PeLleHUH CTepeoMeTpPUUeCKHX 3a/ay;

NIPUBO/IUTh TPUMEpbl MaTeMaTMYeCKUX 3aKOHOMEpDHOCTeld B TIpUpOZe U  JKW3HH,
pacrio3HaBaTh MPOsIB/IEHUE 3aKOHOB FeOMeTPUU B UCKYCCTBE;

NIPUMEHSATh TOJIlyueHHble 3HaHUS Ha TMpaKTUKe: aHaIU3UpOBaTh peasbHble CUTYyalud M
NPUMEHATb  U3yueHHble TIOHATUSI B  TIpOLecCe TIOMCKA  pelleHusi MareMaTH4eCKU
copMypoBaHHOM TIPOOJ/IEMBI, MOZETMPOBaThb peasibHble CUTYal[id Ha sI3bIKe TeOMEeTPUH,
VICC/Ie[|0BaTh MOCTPOEHHbIE MOZE/N C WCI0/Ib30BaHWEM reOMeTpUUeCKHUX TOHATHH W TeopeM,
arrapaTa anreOphbl, pemaTh MMPaKTHUeCKHe 3a/laui, CBSI3aHHbIE C HaXO0K/IeHHeM reOMeTPHUeCKUX
BeJIMUKH.

BeposmHocmb u cmamucmuka

YUTaTh U CTPOUTH TAOULIBI U IUarpaMMbI;

OTIepUPOBATh MOHATUSIMU: CpefiHee apruMeTHUecKoe, MeAraHa, HaubosIbIIee, HaNMeHbIIIee
3HaueHue, pa3Max MacCyBa YMCJIOBbBIX JJaHHBIX;

OTIepUpPOBATh TOHATUSMH: C/IyYalHBIA SKCIEpUMeHT (OMbIT) W C/IydaiiHOe COObITHe,
37IeMeHTapHOe COObITHe (371eMeHTapHbIN MCX0/[]) CYYalHOTO OIbITa, HAXOJAUTb BEPOSITHOCTH B
OTIBITaX C PABHOBO3MO)XHBIMH C/TyYalfHBIMU COOBITHSIMH,

HaXO/IUTh U CPAaBHUBATh BEPOSITHOCTU COOBITHI B M3yUeHHBIX CIyualiHbIX KCIIepUMeHTaXx;
HaXOJWTb U (OPMY/THUPOBATh COOBITHS: TiepecedeHWe U 0OBbeJUHEHHe [aHHBIX COOBITHH,
coObITHe, TPOTHUBOIOJIOKHOE JaHHOMY COOBITHIO, T10/Ib30BaThCs JAMarpamMmamy Oiiepa |
dhopMyJI0ii C/I0’KeHUsI BePOSTHOCTe! TIPU pellieHrH 3a/iay;

OTepUpOBaTh TIOHATUSIMU: YCJOBHasi BepOSITHOCTb, He3aBUCHUMble COOBITHSI, HAXOJUTh
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BEPOSITHOCTU C TIOMOLL[bIO MpaBU/la YMHOKEHMs], C IOMOILIBIO JilepeBa C/IyyaiiHOro OIbITa;

MIPUMeHSITh KOMOMHATOPHOE MPaBU/I0 YMHOXKEHUSI TIPU pellieHuH 3a/jay;

OTepHUpoBaTh MOHATUSIMU: UCTIbITAHKE, He3aBUCUMble UCIIbITAHUS, CepUsl UCIBbITaHUM, yCIiex
Y Hey/laua, HaXO[WUTh BEPOSITHOCTH COOBITUM B CepUU He3aBUCHUMBIX MCIIBITAaHUM [0 TepPBOTO
ycriexa, HaXOJUTb BEPOSITHOCTH COOBITHI B CepUH UCTIbITAaHUH bepHysuiy;

OTIepUpOBaTh TIOHATUSIMU: C/Ty4yaiiHasi BeJIMUMHA, pacripe/ie/ieHre BepOsITHOCTel, AuarpaMmma
pacripefiesieHus;

CpaBHMBaTh BEpPOSTHOCTH 3HAUEHUM Cay4yaliHOW BeMMUWHBI TI0 DPACIipefie/ieHUI0 WU C
TIOMOLL{bIO iMarpamu;

OTepvpoBaTh TIOHATHEM MaTeMaTHUUeCcKoro O)KHWJaHWs, TPUBOJUTb TIPUMeEphl, Kak
NIpUMeHsIeTCsl MaTeMaTUueckoe O)KM/laHue CIy4yaliHOW BeJIMYMHBI HaxXO/JWTh MaremaThyeckoe
O)KHM/laHUe T10 JAHHOMY pacIipe/iesieHU0;

VMeTh MpeJiCTaBIeHe O 3aKOHe OO0JIbILINX UKCer;

WMeTb TIpe/iCTaB/eHre 0 HOPMa/IbHOM pacripe/ie/ieHUH.

OOyuaromuiicss Ha 6a30BOM yPOBHeE MOJIYYHUT BO3MOXKHOCTh HAyUUThCS:

OneprpoBarb MOHATUSIMU: KOHEYHOE MHOJKeCTBO, 3/IeMeHT MHOXKeCTBa, ITOJMHOXXeCTBO,
riepeceueHre U 0ObeJMHEHHWE MHOKECTB, UMC/IOBble MHOXKECTBa Ha KOOPAWHATHOM TMPSIMOM,
OTpe30K, MHTepBaj, TOIyUHTepBa/a, TPOMEXYTOK C BBIKOJOTOM TOUKOH, rpaduueckoe
Tipe/iCTaB/eHre MHOXKeCTB Ha KOOP/IMHATHOM IJIOCKOCTH;

OIIepUpOBaTh MOHATHUSMU: yTBEp)KIEeHHe, OTPULiaHUe YTBeP)K[EeHWs, UCTUHHbBbIE U JIOXKHbIe
yTBep>K/JieHusl, IPUUKHa, CIe/ICTBUe, YaCTHBIN Cy4aii o011lero yTBepsk/eHus, KOHTPIIPUMep;

MIPOBEPSATh MPUHA/|IEKHOCTh 3/IeMEeHTa MHOKECTBY;

HaxXxO/IUTh TiepeceyeHrWe W O0ObeJNHeHWE MHOXKeCTB, B TOM UHWC/e TIpe/CTaBIeHHbIX
rpadyuecKy Ha YMCI0BOM MPSIMOM U Ha KOOPAWHATHOM TJIOCKOCTH;

TIPOBO/IUThH [J0Ka3aTe/ibHble pacCy>KeHUs /i 000CHOBAHHMSI UCTUHHOCTH YTBEPKIeHHM.

B noBceiHeBHOM >KWU3HU U TIPU U3YUYEHUU [IPYTUX TIPEMETOB:

WCIO/Ib30BaTh YMCJIOBbIE MHO)KECTBA Ha KOODAMHATHOW MNPSIMOM M HAa KOOPAWHATHOM
TIIJIOCKOCTH [I/1s1 ONTMCaHUsI peasbHbIX MPOLIeCCOB U SIBJIEHUM;

MIPOBO/JIUTH [J0Ka3aTe/bHble PaCCY>KJeHNsl B CUTyaLUsIX [IOBCeHeBHOW YKU3HU, NIPY pelleHrur
3a/ja4 M3 [pyrux npejMeToB

CB0OOJHO OmepupoBaTh TMOHATUSIMU: 1[eJI0e YWCJIO, AEeTMMOCTh uuces, OOBIKHOBEeHHas
Apo0b, fecaTuuHast pobb, paljioHa AbHOe YKMC/I0, MPUOIMKEHHOEe 3HaueHre YKciIa, YyacThb, /07,
OTHOILIEHWeE, TTPOLIEHT, MOBBILIIEHHe U TIOHWKeHHe Ha 3a/JaHHOe YHCJI0 MTPOLIeHTOB, MaclITab;

MPUBO/UTh MIPMMePbI YKCe/I C 33/laHHbIMU CBOMCTBaMHU J1e/TMMOCTHY;

OIepyUpoBaTh MOHATUSIMU: JIOTapu(M umc/ia, TPUTOHOMeTpUYecKasl OKPY>KHOCTb, paJiiaHHast
W rpajlycHas Mepa yrjia, BeJMuUMHAa yIJa, 3aaHHOr0 TOUKOM Ha TPUIOHOMETPHUYECKOU
OKPY’KHOCTH, CHHYC, KOCHHYC, TaHI'eHC U KOTaHTeHC YIJOB, HMEIOLIUX [1POM3BOJIbHYHO
Be/IMUKHY, YMC/Ia € U Ti;

BBIMO/IHATE apu(MeTHuecKre [eilCTBUs, coueTass YCTHble U IHCbMEHHble TpUEMBI,
TIpUMeHSIsT IPU HeoOXO0AUMOCTH BBIUMC/TUTE/TbHbIE YCTPOUCTBA;

HaXO/IUTh 3HaUeHHWs1 KOPHS HaTypaJbHOU CTereHH, CTelleH! C paljMOHa/JIbHBIM I0Ka3aTeseM,
norapudma, UCTob3ys PYU HeOOXOAUMOCTU BBIUNC/IUTE/IbHBIE YCTPOMCTBA;

T10/Tb30BaThCS1 OLIEHKOW Y MPUKUAKOM MPU MPaKTUUeCKUX pacyeTax;

MPOBOJIUTh [0 W3BeCTHbIM ¢opMyJIaM U TMpaBwiaM MpeoOpa3oBaHus OYKBEHHBIX
BbIPa)KeHUH, BK/IOYAOLL[UX CTeleHH, KOPHH, JIorapru(Mbl 1 TPUTOHOMETpUUeCKre (PYHKL1Y;

HaXO/IUTh 3HAUeHUs YUC/IOBbIX UM OYKBEHHBIX BBIPA’K€HWM, OCYILeCTB/sIsS HeoOXoJuMble
TIO/ICTAaHOBKH 1 TIpe0Opa30BaHus;

n300pakaTh CXeMaTHUeCKH yroJl, BeJIMYMHa KOTOPOTO BbIpa)keHa B Tpa/lycax UM pajihaHax;

WCII0/Ib30BaTh TPY pellleHnH 3ajau TabanuyHble 3HaueHWsI TPUTOHOMETPHUECKUX (YHKLUMA
yIJI0B;

36



BBITIOJTHSATH TI€PEBO/] BEJTMUMHBI YT71a U3 paIMaHHON Mepbl B I'Pa/lyCHYIO U 00paTHO.

B noBcejHeBHOM >KU3HH Y TIPU U3yUeHWH [JPYTUX YUeOHBIX PeJMeTOB:

BBITO/IHATE J€CTBUSI C UYWCIOBBIMKA JAHHBIMU TIPU pelleHWH 3alauy TPaKTUYeCKOro
XapakTepa Y 3aJau M3 pa3/MUuHBIX O00jacTeil 3HAHWM, HWCMOMB3yS TIPH HeoOXOAUMOCTU
CrpaBOYHbIE MaTepuasbl U BBIYUC/IUTE/NbHBIE YCTPONCTBA;

OLleHMBaTb, CpPaBHUBAaTb M MCII0/Ib30BaTh IPU pelLleHUH TPaKTUYeCKUX 3ajad UHUC/IOBbIE
3HaueHHs peallbHbIX BEJMYMH, KOHKDETHble UHWC/IOBble XapaKTePUCTUKH 0O0BEKTOB
OKpY’Karolllero Mupa

PemiaTh parjoHasibHble, TOKa3aTe/bHble U Jiorapu(MuUecKrie ypaBHEHHsI U1 HepaBeHCTBa,
MpOCTeIlre uppaloHaabHble U TPUTOHOMETPUYeCKUe ypaBHEHNs, HEPaBeHCTBA U UX CUCTEMBI;

WCTIO0/b30BaTh METO/bI pelleHrsl ypaBHEHWM: NpuBeJieHWe K BUJy «IIPOM3BeJleHHe PaBHO
HYJ/IFO» WIN «4aCTHOe PaBHO HYJIIO», 3aMeHa [1epeMeHHbIX;

WCT0/b30BaTh MeTO/, MHTEePBAJIOB [i/Is PelleHNs HepaBeHCTB;

WCTo/b30BaTh rpaduyeckuid MeToj [ TIPUODKEHHOTO pelleHus ypaBHEHUM WU
HepaBeHCTB;

n3o00pakaTh Ha TPUTOHOMETPUYECKON OKPY)KHOCTH MHOXKECTBO peLlIeHU MPOCTeNIINX
TPUTOHOMETPUUYECKUX YPaBHEHUH U HEPaBeHCTB;

BBIMO/IHATE OTOOp KOpHel ypaBHEHWM WM pelleHuil HepaBeHCTB B COOTBETCTBUU C
JIOTIOJTHUTE/TbHBIMU YC/IOBUSIMUA U OTPaHUUEHUSIMU.

B moBcejHeBHOM >KU3HH Y TIPU U3yUeHWH [JPYTUX YUeOHbIX PeJMeTOB:

COCTaBJ/ISITh Y pelllaTh YpaBHEHUs], CUCTEMbl ypaBHEHHUM U HEpaBeHCTBa MPU pellleHny 3a/a4y
JPYTUX y4eOHBIX IpeMeTOB;

WCII0/Ib30BaTh ypaBHEHHWsI U HEPAaBEHCTBA /ISl TIOCTPOEHHUSI W WCC/Ie[JOBaHUSI MPOCTEUILINX
MaTeMaTHUeCKUX Mo/iesieli pealbHbIX CUTYyalLlMil UM NPUKJIaZHbIX 3a/iay;

yMeTb MHTEpPNpeTHMpOBaTh I[IOJyYeHHbI TP pelleHWd ypaBHEHHWs, HepaBeHCTBa WU
CHUCTEeMBI Pe3yJbTaT, OL|eHHBaThb ero MpaBZonoAobre B KOHTEKCTe 3aJlaHHOM peabHOM CUTYaLiu
WU TIPUK/IaIHOU 3a/lauu

OnepupoBaTh TOHATUSIMU: 3aBUCHMMOCTb Be/JMYMH, (DYHKLMS, apryMeHT W 3HaueHue
¢byHKUMH, 06s1IacTh OrpefiesieHUsi U MHOXKeCTBO 3HaueHWN (yHKIUM, rpaduK 3aBUCHMOCTH,
rpaduK QyHKLUH, HYIU QYHKLMY, TPOMEKYTKU 3HAKOTIOCTOSIHCTBA, BO3pacTaHUe Ha YMC/I0BOM
TIPOMeXXyTKe, yObIBaHHWe Ha UMC/IOBOM TIPOMEXYTKe, HauOoJsiblllee W HauMeHblllee 3HaueHue
(GYHKLMM Ha YMC/IOBOM TMPOMEXYTKe, Mepuoinyeckass (PyHKLMs, Mepuoj, yeTHass U HeueTHas
PyHKL;

OTepUpOBaTh TIOHATUSMH: TpsiMass W oOpaTHas TPOMOPLMOHAIBHOCTE, JIMHEWHasl,
KBa/lpaTUuHasi, lorapupmMuyeckas ¥ rnokasareabHasi yHKLIMH, TPUTOHOMEeTpUYecKre (QyHKIIY;

oripeZienisiTh 3HaueHWe (YHKIMM M0 3HAYEHUIO apryMeHTa TPH PaslWYHBIX Crocobax
3a/jaHus QYHKLUY;

CTPOUTH FPAQUKN U3yUeHHBIX (QYHKIIHI;

OMHUCHIBaTh IO TpaduKy M B MPOCTEMIIMX C/lydasx Mo (opMmyse MOBeJeHHWe U CBOMCTBA
(byHKLMIA, HaXOAUTH 10 TPadrKy GyHKLIMK HanOOIbIINe ¥ HAUMEeHbILINe 3HAUeHMS;

CTPOUTH 3CKU3 Tpaduka (QyHKLUH, YAOBIETBOPSIOIIel TpuUBeJeHHOMY Habopy yC/IOBHi
(TpOMeXXyTKM BO3pacTaHWs/yObIBaHUsI, 3HaueHWe (YHKOMA B 3aJ@aHHONW TOUKe, TOUKU
5KCTPEMYMOB, aCUMIITOTHI, Hy/IU (DYHKLIUHY U T.[.);

pelliaTh yYpaBHeHUs], POCTeMIIINe CUCTeMbl YPaBHEHUM, UCIT0JIb3Ysl CBOMCTBA (PYHKLIMA U UX
rpavKoB.

B noBceiHeBHOM »KU3HU Y TIPU U3YUYeHUH IPYTUX YueOHBIX MpeMeTOB:
orpeie/iATh MO rpauKaM W MCIO/b30BaTh [/ pelleHHs NMpPUK/IaJHBIX 33/lay CBOMCTBA
peasbHBIX TPOLIECCOB M 3aBUCUMOCTel (Haubosiblllie U HauMeHbllMe 3HaueHHs, TIPOMEeXYTKH
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BO3pacTaHus U yObIBaHWS (YHKLMHM, MPOMEXYTKH 3HAKOTIOCTOSTHCTBA, aCHUMIITOTHI, TT€PUOJ U
T.IL.);

HMHTepIpeTUPOBaTh CBOKMCTBA B KOHTEKCTe KOHKPETHOW MPAaKTUUeCKOW CUTYaL1H;

ornpeziesisiTb MO rpaduKaM IPOCTeHIle XapaKTepPUCTUKUA IepUoAUUYecKHUX IpOLIeCCOB B
Oros0rYH, SKOHOMIKE, My3bIKe, PaZJIOCBSI3H U [p. (aMIUTUTY 1, IePUO/, U T.I1.)

OneprpoBaTth MNOHATUAMU: TPOM3BOJHAs (PYHKLMM B TOUKe, KacaTe/lbHas K TIpauKy
byHK1MM, pou3BoAHas HYHKIWY;

BBIUMC/ISITh TPOM3BOJHYIO O/IHOU/IEHA, MHOTrOU/IeHa, KBaJpaTHOTO KOPHsS, MPOU3BOJHYIO
CYyMMbI (DYHKIIU;

BBIUMCJIAT TIPOM3BO/IHbIE 3/IeMeHTapHbIX (GYHKIMA U UX KOMOWHAIMA, HWCIOb3Ys
CTpaBOYHbIE MaTeprabl;

WCC/IeIoBaTh B MPOCTEMIINX Clydasx QyHKIMM Ha MOHOTOHHOCTb, HAXO/IUTh HAUOObILINE U
HauMeHbIlIMe 3HaueHUs1 (QYHKUMM, CTPOMTh Trpa(UKy MHOTOWIEHOB U IPOCTEHIINX
paLMoHaNbHbIX (DYHKLMHK C UCIIOb30BAHUEM arrapara MaTeMaTUUeCcKoro aHairsa.

B noBceiHeBHOM »KU3HU Y TIPU U3YUYeHUH IPYTUX YueOHBIX IpeMeTOB:

peliate TpPUK/IafHBbIEe 337aud W3 OHomoruM, GU3UKH, XUMHHM, SKOHOMHKH W JIDYTHX
NpeJMeTOB, CBA3aHHbIe C WCC/Ie/J0BAaHUEM XapaKTepHUCTHK peasibHbIX MPOLIeCCOB, HAXOXKJEHUEM
HanOOMBIINX ¥ HAUMEHBIINX 3HauUeHWH, CKOPOCTH U YCKOPEHUs U T.I1.;

VIHTEePIIPeTUPOBATh MOTy4YeHHbIe pe3y/bTaThbl

VmeTh TmipejcTaB/ieHMe O [UCKPETHbIX M HeMpepbIBHBIX C/yyailHbIX BeIMUMHAX, WU
pacripeziesieHUsIX, O He3aBUCUMOCTH CJ/lyyaliHbIX BeJIUUUH;

MMeTb Ipe/iCTaB/eHre 0 MaTeMaTUueCKOM OXKUZAHWU U JUCIIePCHM C/TyYaiiHbIX BeTUYUH;

MMeTb T[pe/iCcTaB/leHue O HOPMajbHOM pacrpejieleHMM U T[puMepax HOPMajbHO
pacripeie/ieHHbIX Cy4aliHbIX BeJIMUMH;

TIOHKMMaTh CyTb 3aKOHA OOJIBILINX YKCes ¥ BbIOOPOYHOTO MeTOo/ja U3MepeHUsI BePOsSITHOCTel;

MMeTh TIpeZicTaB/ieHre 00 yC/IOBHOW BEPOSITHOCTH M O TIOJIHOM BEPOSITHOCTH, PUMEHSITh KX
B pellieHuM 3a/1ay;

MMeTb Tpe/iCTaBleHre O Ba)XKHBIX YaCTHBIX BUJAX paclipe/ie/leHul U TNpPUMEHSTh UX B
pellieHuH 3a/ay;

VIMeTb Mpe/iCTaB/IeHre O KOPPesUY C/Iy4YalHbIX BeJIMYMH, O JIMHEMHOW perpecChy.

B noBceIHEBHOM YKU3HU U TIPY U3yUeHUH JPYTUX TIPeZIMETOB:

BBIUHC/IATH WK OL|€HUBATh BEPOSITHOCTH COOBITUM B pealbHOM KU3HHU;

BbIOMPATh MOAXO/SAIIME METO/IbI TIPe/ICTaB/IeHUs U 00pabOTKY /IaHHBIX;

yYMeTb pelllaTh HEeCTI0XKHBIE 3a/jaud Ha TIPUMEHeHHe 3aKOHA OOJIBIINMX YMCe B COLIMOJIOTHH,
CTPaxOBaHWM, 3[[paBOOXpaHEHUH, obecrieueHUM 0e30MaCHOCTH Hace/leHWusi B Upe3BbIYalHBIX
CUTyaLUsAX

PeliaTh 3a/1auy pa3HbIX THIIOB, B TOM UKCJIe 3a/1aUl TIOBBIIIIEHHON TPYIHOCTH;

BbIOMPATh ONTUMaJIbHBINA METO/| peIlleHus 3a/lauM, PaCCMaTPUBasi pa3/IMUHbIE METO/IbI;

CTPOUTDb MOJIe/Tb PeIlieHus 3a/jauk, TIPOBO/IUTh [J0Ka3aTe/IbHbIe PACCYK/eHNs;

pemiath 3ajauv, TpeOyromue Tepebopa BAapWaHTOB, TIPOBEPKH YC/IOBHH, BbIOOpa
OTNTUMAaJIbHOTO pe3y/IbTaTa;

AHAJTM3UPOBAaTh U UHTEPIPEeTHUPOBATh Pe3y/bTaThl B KOHTEKCTE YC/IOBHS 3a/laud, BHIOMpATh
pellieHus, He TIPOTHBOpeYalljie KOHTeKCTY;

MepeBO/IUTh TIPU PeIIeHUH 3aJjaud WHGOPMALUI0 U3 OJHOW (OPMBI B JIPYTYIO, UCIIOJB3YS
TPy He0OXOJUMOCTH CXEeMbI, TaO/IHUIIbI, TpapUKHU, JUArpaMMbI;

B noBceZiHeBHOM )KU3HU U NIPY U3yUYeHUH IPYTUX NpeIMeTOB:

pellaTh NpakTUUYeCKre 3a/jauy U 3a/lauy U3 Apyryx npesMeToB

OnepupoBaTh MOHATUSMU: TOUKA, MpsiMasi, MJIOCKOCTb B MPOCTPAHCTBE, MapasielbHOCTh U
NeprieHUKY/ISPHOCTb MPSIMBIX U MJIOCKOCTEH;
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NIPUMEHSATh [7Is pellleHusl 3a/lad reoMeTpyhyeckve (DakTbl, eClIyd YyCJIOBUs TPUMEHEeHUs
3a/laHbl B SIBHOU (OopMe;

periaTh 3a/jauM Ha HaXOXKeHHe TeOMeTPUYeCKUX BeJTMUMH 0 00pasijaM Wiv arOpuTMaMm;

JesaTh (BBIHOCHBIE) TIJIOCKME UepTeXXW W3 PHUCYHKOB O00beMHBIX (Uryp, B TOM 4YHC/Ie
pHCOBaTh BUJI CBEPXY, COOKY, CTPOMTH CeYeHHs] MHOTOTDAHHUKOB;

W3BJieKaTh, WHTEPIIPeTUPOBaTb U Tpeobpa3oBbIBaTh HMH(OPMALMI0 O TeoMeTpUYeCcKUx
¢urypax, npeficTaB/eHHYO Ha UepTexax;

MIPUMeHSITh TeoMeTpuueckre (DakThbl [jisi pellieHus 3a/lay, B TOM YMCJIe Tpe/Iio/araroiimx
HECKOJIbKO I11aroB pelleHMts;

OTMChIBAaTh B3aUMHOE PacIioioXKeHHe TMPSIMbIX U TJIOCKOCTel B TIPOCTPAHCTBE;

(hopMyMpoBaTh CBOMCTBA U MPU3HAKU QUTYP;

JI0Ka3bIBaTh reOMeTprUUecKre YTBep K/eHNs;

B/a/leTh CTaHAApPTHOM KiaccU(UKalell POCTPAaHCTBEHHbIX (Uryp (MMpaMuzbl, MPU3MBI,
rapasienienurne/ibl);

HaXOJWTh OOBEMBbI W TUIOLIAJM TIOBEPXHOCTEH TeOMEeTPHUUeCKHX Tesll C TpPUMeHeHHeM
hopmy;

BBIUMCJIATh PACCTOSTHUS U YIJIbI B IPOCTPAHCTBE.

B noBceZiHeBHOM )KU3HU U NIPY U3yUYeHUH IPYTUX NPeIMeTOB:

WCII0/Ib30BaTh CBOWCTBA TeOMETPUYECKHMX (Uryp /s pelleHUs 3ajad IpPaKTUYeCKOro
XapakTepa | 3a/jau U3 IPyrux o0iacTeil 3HaHUH

OneprpoBaThb TMOHATUSIMM [IeKapTOBbl KOOPAMHATHI B TIPOCTPAaHCTBE, BEKTOpP, MOJYJIb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOpA, Yrojl MeX[y BeKTOpaMH, CKassipHOe
TIpOM3Be/leHre BeKTOPOB, KOJI/TMHeapHble BEKTODbI;

HaXO/IUTh PacCTOsSIHUE MeXZy ABYMsI TOUKaMH, CyMMYy BeKTOPOB U IPOM3BeJileHHe BeKTOopa
Ha YMCJI0, YTO MeXJy BeKTOpaMH, CKalsipHOe MpOu3BeJieHue, pacK/a/blBaTb BEKTOP M0 JBYM
HeKOJUIMHeapHbIM BeKTOpam;

3a/laBaTh IVIOCKOCTh YPaBHEHWEM B [IeKapTOBOM CHCTeMe KOOpZUHAT;

periaTh MpOCTeiIne 3a/jaurl BBeZieHHeM BEKTOPHOT0 6asuca

[TpencTaBasTh BK/Ia/ BbIAIOLMXCS MAaTeMaTUKOB B Pa3BUTHE MaTeMaTHKU U MHBIX HAyUYHbIX
obsacTel;

MOHUMaTh POJIb MaTeMaTHKU B pa3BUTHu Poccuun

Vcrnonb30BaTh OCHOBHblE MeTO/bl [l0Ka3aTelbCTBa, TMPOBOAUTH [I0Ka3aTelbCTBO U
BBITOJTHSITh ONPOBEP)KEHUE;

NIPUMEHSITb OCHOBHbIE MeTO/Ibl pellieHUsI MaTeMaTHUeCKUX 3a/jay;

Ha OCHOBe MaTeMaTMUeCKUX 3aKOHOMEpDHOCTell B MpUpOJe XapaKTepu3oBaTb KpacoTy U
COBEPLLIEHCTBO OKPY)Katolllero Mypa U pOU3Be/leH1i NCKYCCTBa;

MPUMEHATb TPOCTeMIle TPOrpaMMHble CpeJCTBA U 31eKTPOHHO-KOMMYHHUKALIMOHHbIE
CHCTeMbl TP pellleHny MaTeMaTUYeCcKUX 3a/ia4y

3 ®opMBbI KOHTPOJIS U OLleHKH pPe3y/IbTaTOB 0CBOEHUSA JUCLHMIINHBI

KoHTposib 1 OLleHKa pe3yibTaTOB OCBOEHUS — 3TO BbISIB/IEHUE, U3MepeHNe U OLleHUBaHue
pe3y/IbTaTOB OCBOEHUS JUCLIUIIIUHBI.

B cootBercTBUM € yueOHBIM TimaHoM creranbHOCTA 40.02.01 TIpaBO M opraHu3alys
COLIMAJIBHOTO obecrieueHus, paboueit MpOrpamMMoun JVCLIATIIMHBI MareMaTHhKa
1pe/lyCMaTpyBaeTCs TEKYLUM U POMEKYTOUYHbIN KOHTPOJIb Pe3yJ/IbTaTOB OCBOEHUSI.

3.1 ®opMbI TeKy1ero KOHTPOJIA

Tekyluii KOHTPOJIb yCIIeBaeMOCTH TIpeficTaB/sieT co00i MPOBePKY yCBOeHUs yueOHOro
MaTepHaJia, peryJisipHO OCYIIIeCTB/IsIEMYO Ha TIPOTSDKEHUM Kypca 00yUYeHUsl.

Texyluii KOHTPO/Ib pe3yJ/IbTaTOB OCBOEHUs AMCLIMIUIMHBI B COOTBETCTBMM C paboueit
MporpaMMOM ¥ KaJleH[JapHO-TeMAaTUUeCKUM IJIAaHOM TIPOUCXOJUT TPU  MCI0JIb30BaHUU
CleiyIoIIUX 00s13aTelbHbIX (hOPM KOHTPOJIS:
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— 8bINO/MHEHUe NpaKkmuueckKux pabom,

— npoeepka 8bINOAHEHUs1 CaAMOCMOosime/bHOU pabombl cmy0eHmos,

— NpoeepKa 8bINO/AHeHUs KOHMPOAbHbIX pabom.

Bo Bpemsi npoBeJieHUsi yueOHBIX 3aHSITUN JOTOTHUTENTBHO WCIIOMb3YHOTCS C/IeAyIoIe

(opMBI TeKyILlero KOHTPOJIsl — YCMHbLU ONpoc, pelieHue 3a0au.

BbinosiHeHHe U 3dllUTa MPAKTHYIECKHUX pa60T. HpaKTI/I‘—IECKI/Ie pa6OTBI MMpOBOAATCA C

11eJIbI0 YCBOEHUsI M 3aKpeIuIeHHsI pe3y/IbTaTOB OCBOEHHS AWCLMIUIMHBEL B Xofie mpakThyeckou
paboThl oOyuaroIyecs: yuyaTcsi UCnoab308amb (POpMYysbl, U NPUMEHSIMb pa3auuHble MemoouKu
pacvuema, aHAAU3UPOBAMb NOJAyYeHHble pe3yabmambl U OeAdmb 6bl800bl, ONUPASCh HA
meopemuuecKue 3HaHUsl.

CrnMCcoK MpakTuuecknx pabor:
[Mpaktryeckass pabora Nel «Apudmernyeckue orepalyyd C paljMOHaJbHbIMKA YKUC/IaMU,
npeoOpa30BaHUs YMCIOBBIX BBIPAKEHU»
[Mpaktryeckass pabora Ne2 «/[leiicTBuTesnbHble urcna. CraHfapTHas ¢opMma 3anucu
JIeICTBUTE/IbHOTO YMC/Ia»
[TpakTuueckasi pabota Ne3 «HaTypasnbHble U 11ie/ble UKC/ia B 3aZjauax U3 peabHON XKU3HU»
[Mpaktrueckast pabota Ned «ITpr3HaKy A€TMMOCTH 1[€JIbIX UHUCEIT»
[MpakTryeckast pabora Ne5 «ApudmeTrueckue oreparvy C JJeHCTBUTeIbHBIMA UACIaMI»
[Mpaktueckass pabora Ne6 «IIpeobpa3oBaHHe UHMC/IOBBIX W OYKBEHHBIX BBIDA)KEHUH,
coZiepyKalliX CTereHu»
[TpakTryeckast pabota Ne7 «PeliieHre MPUK/IAFHbIX 3a/iayu Ha CJIOXKHBIE TIPOIIEHThD»
[Mpaktuyeckass pabora Ne8 «Ilporpeccusi. Apudmervyeckas U TreoMeTpuuecKas
nporpeccuu. beckoHeuHo yObIBaroIiasi reoMeTpuyecKas IIporpeccusi»
[Mpaktnueckass pabora Ne9 «Cymma OeckoHeuHO yObIBarolleli TreoMeTpUUeCcKOi
niporpeccuu. @opmyiia C/10KHBIX ITPOLIEHTOB»
[Mpaktryeckast pabota NelO «Vcrnonb3oBaHKe TIPOTpPecCHU iJisi pellieHusl peasbHbIX 3a/au
TIPUKJ/IaZJHOTO XapakTepa»
[Mpaktryeckast pabota Nell «3HaKM CHHYCa, KOCUHYCA U TaHTeHCa»
[TpakTrueckast pabora Nel2 «TpuroHoMeTpUUeCKHe TOXKAEeCTBa»
[Mpaktryeckast pabora Nel3 «Popmyribl pUBeieHUs»
[Tpaktrueckast pabora Nel4 «IIprmeHeHMe (hOpMYJT TPUTOHOMETPHH TIPU PEIIeHUH 3afiau»
[TpakTuueckasi pabota Nel5 «IIpeobpa3oBaHre TPUTOHOMETPHUUECKUX BBIPAKEHUM»
[Mpaktrueckast pabora Nel6 «Cymma 1 pa3HOCTb CUHYCOB. CyMMa U pa3HOCTb KOCUHYCOB»
[TpakTuueckasi pabota Nel7 «I'paduk dbyHKIiuu. ViccnemoBanue GyHKIMN»
[Mpaktyeckass pabora Nel8 «CpoiicTBa ¥ TrpadUKd CTeleHHBIX, TOKa3aTelbHbIX U
Jiorapu(pMUUeCcKUX (PYHKLIUI»
[Mpaktnueckass pabora Nel9 «Mcmonb3oBanue rpadukoB GYHKIMNA [Jig  pelleHus
yPaBHEHUI U CUCTEM»
[Mpaktrueckast pabora Ne20 «ITepectaHoBku U hakTopuan. Yucio coueTaHuii»
[Mpaktryeckast pabora Ne21 «TpeyronbHuk ITackasns. @opmyna 6uHoma HetoToHa»
[Tpaktryeckast pabora Ne22 «PelleHre NMPAaKTUYECKWX 3a/lad C WCIO/h30BAHHUEM TIPaBUII
KOMOWHATOPUKU»
[Mpaktueckass pabora Ne23 «[Ipumepbl TIpUMeHeHUsT MaTeMaTUYeCKOTO OXKUZAHUS
(cTpaxoBaHue, oTepesi). MaTemaThueckoe OXKU/laHie CyMMBbI C/TydaliHbIX BeJTUMUUH»
[Tpaktyeckass pabora Ne24 «Omeparu Haj, COOBITUSIMM: TiepeceueHue, 00beAUHEHHe
COOBITHI, TIPOTUBOTMOIOXHbIE COOBITHS»
[Mpaktueckass pabora Ne25 «CnoxxeHue BeposiTHOCTel. He3aBucumbie COOBITHS.
YMHOKeHue BeposITHOCTEeN»
[TpakTryeckast pabota Ne26 «CiyualiHble BeIMUUHBL. LIeHTpa/ibHbIe TeHJeHIIUN C/TydaitHON
BeJINYMHBI»
[TpakTryeckast pabota Ne27 «3akoH OOJBIIMX urcesl. BeIOOPOUHBIN METO, UCCTIe0BaHUI»
[Mpaktryeckast pabota Ne28 «HernpepbiBHBIe C/lyuaiiHble BeJTMUKHBI (pacripeiesieHusi)»

40



[Tpaktryeckast pabota Ne29 «IToBTOpeHHe U3yUeHHOT0»

[TpakTnueckass pabora Ne30 «IIprMeHeHHe NPOM3BOJHBIX 3/1eMeHTapHbIX (DYHKLMN Tpu
pelleHuy 3aau»

[TpakTuueckasi pabota Ne31 «ITpou3BoAHast U SKCTPEMYMbI (PYHKIIAM»

[Mpaktyeckass pabota Ne32 «[IpoBefieHHMe C TOMOIIBIO TIPOM3BOJHOM WCC/Ie[OBAHUS
byHKLN»

[Tpaktryeckast pabota Ne33 «OO011ie MeTOZBI pellieHrsl ypaBHeHU. MeTo/| pa3/ioyKeHust Ha
MHOXUTeMU. MeTo/, BBeZileHUsI HOBOU IepeMeHHON»

[Tpaktryeckast pabota Ne34 «PeriieHre HepaBeHCTB C O/IHOM TTepeMeHHON»

[TpakTuueckasi pabota Ne35 «PelieHrie HepaBeHCTB METO/IOM UHTEPBAIOB»

[Mpaktyeckass pabota Ne36 «PelieHue cHCTeM ypaBHEHUH METOJOM I10/ICTaHOBKHY,
MeTOZIOM aJirebpanueckoro C/0XKeH!sl U MeTO/[OM BBe/ieHHsl HOBO IepeMeHHOW»
[Tpaktrueckast pabota Ne37 «PelieHue MppaljMoHaNIbHBIX U TIOKa3aTelbHbIX YPaBHEHUN U
HepaBeHCTB»

[TpakTtryeckast pabota Ne38 «B3anMHOe pacriosioKeHHe TIPSMBIX B MPOCTPAHCTBE. YTOJ
MeXKy [BYMsI ITPSIMbIMI»

[Tpaktryeckast pabota Ne39 «IleprieHAUKY/ISPHOCTD MPSIMOM U IMJIOCKOCTU. TeopeMa o Tpex
TepreHuKYyIspax»

[Mpaktrueckass pabota Ned0 «IlepreHAVKY/ISp W HAKIOHHBIE. YTOJ MEXIYy TPSIMON U
IJIOCKOCTBIO. JIByrpaHHbIN yroi»

[Mpaktnueckass pabota Nedl «BbIunc/ieHHe 3/1eMEHTOB MHOTOTDAaHHUKOB: pEOpa,
JiaroHasi, yribD»

[Tpaktrueckast pabora Ne42 «O6beM MUpamMH/IbI, KOHYCA U IIapa»

[Mpaktryeckast pabora Ne43 «CeueHrst MHOTOIPaHHUKOB U 111apa. [IpaBusia MoCTpoeHus»
[Mpaktueckass pabora Ned4 «PelieHWe 3a/a4, CBSI3aHHBIX C TPUMEHEHWEM T1PABUJI
JIleMICTBUI C BEKTOPaMH»

[Tpaktryeckast pabota Ned5 «IIpocTeiiiive 3ajaur B KOOpUHATAX»

[Mpaktryeckast pabota Ned46 «CkasisipHOe 1pon3Be/ieHrie BeKTOPOB»

[Mpaktueckass pabota Ned7 «BbluncieHue yrjioB MeXAy TPSMbIMA W TUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN MeTO/, TIPU pellieHnY TeOMeTPUYEeCKUX 3aiau»

[TpakTryeckast pabota Ne48 «IToBTOpeHHe U3yUeHHOT0»

IIpakTnueckas padora Nel
«ApudmMeTnueckKue onepanuy C parioHa/ILHBIMH YHC/IaMH, MPeodpa3oBaHus
YHC/IOBBIX BBIPAXKeHHI»
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3adaHue 4. Halijyte 3HaUeHVe BbIpaXkKeHUS:
3adaHue 5. BririonHUTe AeHCTBUSA:

sLg2,8

:0,8+0,2;
9 12 9

a)[az-o,z;l-sE
3776 79

:2+8i; d)
15

1,250,038

195
120

)

IIpakTueckas padora Ne2
«JdeHcTBUuTe/NbHBIE yncaa. CTaHAapTHaA opma 3anucH JelCTBUTE/TBHOTO YHC/Ia»
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2 1

5 7
3 2 -
3adaHue 1. TIpeacTaBbTe CTeNeHb C APOOHBIM TTOKa3aTeieM B BUzie KOpHsa € > M, d
3adaHue 2. TIpuBeCcTU yKa3aHHOe BbIpakeHWe K BUAY, TZie a — paljMOHaJbHOe Yuc/o, b —

1 2
HaTypaslbHOe UHCJ/I0 V3 , V5

3 3 ey
3adaHue 3. Yripoctuth: V 2a-V4 a, 121-36
11

3
3adanue 4. 3ameHuTe apudMeTHUeCKHe KOPHU CTeIeHsIMU C IPOOHBIM TTOKa3aTeeM 2a ,
10— 3
Vx Vb’
3adanue 5. BoIrioHUTE ,qef/iCTBI/Ie< \/g_ V24 )‘/E

IIpakTHueckas padora Ne3
«HarypasibHble U 1e/ble Uhc/Ia B 3afiaUax U3 peajabHOM XKU3HU»
3adaHue 1. Pa3noxuTh Ha MHOXXUTeMX ynco 16 380
3adaHue 2. OnpenenuTs, uicio 2003 mpocToe Wik CoCTaBHOe.
3adanue 3. HaiitT HaTypa/bHbIe PelleHus ypaBHeHUs X +6x=-5
3adaHue 4. B dupme «3X, TpoKauy!» CTOMMOCTb TIO€3JKM Ha TakCu (B pyO/sx)
paccuutbiBaetcs 1o ¢opmysne C=150+11%*(t-5), rae t — AMUTENBHOCTH TTO€3KU, BhIpa)KeHHasi B
MuHyTax [lonb3ysch 3Toi (hopMysioH, pacCuUTanTe CTOMMOCTb 8-MUHYTHOMW TTO€3/KH.
3adavue 5. V3 ¢bopmysibl [IEHTPOCTPEMUTEIBHOTO YCKOpeHHsi a = o’R Hadiaute R (B
MeTpax), ecii o = 4 ¢ 'u a = 64 m/c’.
IIpakTnueckas padora Ned
«I[Ipu3HaKH 1eTMMOCTH Le/IbIX YHUCeT»
3adanue 1. OnpeenuTh Ha Kakue umcsia 6e3 ocrtaTtka AenuTcss yuciao 1525 mpu momorim
MPY3HAKOB 1eJIMMOCTH Ha 2, 3, 5, 7, 10.
3adaHue 2. VI3 psija HaTypa/ibHbIX 4uMCes BbIMMCaTh Bce uucaa oT 36 g0 141, KoTopbie
JlensTcs Ha 9.
3adaHue 3. VI3 psijla HaTypa/ibHbIX UMCes BbIMMCATh BCe uMcaa oT 57 0 252, KOTopbie
JleJISTCS Ha 5.

3aodaHue 4. VI3 psifia HaTypa/ibHBIX UKCesl BbITTMCATh BCe HeueTHbIe urca oT 455 1o 567.
3adaHue 5. YctaHoBuTh Kakue u3 uncen 1030, 1152, 1210, 586, 70, 75, 150 gensTcs Ha 2, 3,

IIpakTHueckas padora Ne5
«ApudmMeTHyecKHe onepanyy ¢ AeHCTBUTETLHBIMA YHC/IAMU»

|| 24
1£2 — 3./0,09
3aoaHue 1. BBIYUC/IUTD: 23 .

3adaHue 2. YTIpOCTUTH BbIp@KEHHUE: (Bv18 + 6424 ~72): (2+6).

bd —1
3adanue 3. CokpaTuTh Apobb 5 — N , eC/Ii Jr =8

1
A=

3adaHue 4. OcBo6OAUTHCS OT UPPAL[MOHATILHOCTH B 3HAMeHaTeJsie Ipoou J7-242

3adaHue 5. BeinonHuTe ,qeﬁCTBHe< \/g_ m)\/i

IIpakTHueckas padora Ne6
«ITpeoOpa3oBaHMe YHC/IOBBIX M GYKBEHHbBIX BBIPAXKEHHH, CO/[ePIKAIMX CTeNeHn»

L7 .28  -15
3aoaHue 1. TlpeacTaBbTe JJaHHOE BhIpa)KeHHe B BU/le CTeTIeHU: yoyoy o

0,2, 1,-0,7
3adaHue 2. YTIpOCTUTe BbIpa’KeHHe: b b
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3adaHue 3. Ynpocture BelpakeHue: (a’~)
x¥—1

33, 22, 11
3adaHue 4. Cokpatute apoOb: X +TX~+X
1 1

2 3

BHlw

X “-x
3/ -1
3adaHue 5. Halijite 3HauUeHUe BbIpakKeHUsI: Vxvx nipu x = 0,0625.
3
1— 2
A=Y oy,
3adaHue 6. YTpocTuTe BhIpaXKeHue 1+y*+y
a*—16 *

S —a’.

3adanue 7. YnpocTute BelpakeHue a’ —4

1 1
9°° .3 ? npup =—

3adaHue 8. Haliiute 3HaueHUe BbIpaXkKeHHUs 2.

3. .
3aoaHue 9. Haiiiute 3HaueHWe BbIpayKeHUs 3
ITpakTHueckas padora Ne7
«PemnieHye NPUK/IaAHbIX 3a/ia4 Ha C/IO)KHbIE IPOLIEHTHI»
Cy1jectByeT hopMyJia [i/is1 HAUUC/IeHHUs CJI0’KHOTO TIPOLIeHTa:
S=A*(1+R)"

npup =-2

A- cymma BK/1aza;

R- cTaBka mpoijeHTa;

T- KO/IMUeCcTBO NepUO/0B;

S- nonyuaemas cymma.

PaccMOTpUM HeCKOJIBKO 3a/iay, pelllaeMbIX 110 3TOM (hopmyie.

3adaHue 1.

PaccuutaTth cymMMy BKajla uepe3 3 rofa NpU CJIOXKHOW MpOLeHTHOW cTaBKe 10%
TOZIOBBIX, ecii Ob110 ByioskeHO 100000 py6sieti.

3adaHue 2.

C KaKoOM TpOI[eHTHOM CTaBKOW HeOOXOAMMO BJIOXKUTH JIeHbI'M B OaHK, ecii uepe3 2 roja
BKJIa[IUMK X0ueT rmoyunTh 120000 py6eii npu nepBoHauaisHOoM B3HOoce 100000 py6ieti?

3adaHue 3.

3a 5 /1eT NpU CJIO)KHOM MPOLIEHTHOM CTaBKe 7% TOJOBBIX Ha CUETY y BKJIaJUMKa CTajo
200000 py6uieti. CKOJTBKO JieHeT OH BJIOXKUT B OaHK?

3adaHue 4.

Inst obyuenus: B Kosnemke Heobxoaumo 120000 py6sneii. PoguTtenn OKcaHbI TOTOXKUAIH
B O0aHk 75000 py6sei mox 6% rofoBbIX (C/I0’KHas TPOLEHTHAs CTaBKa). BygeT v y HMX
HeoOXxo/MMasi cymma, eciii moka OKcaHa B TIepBOM Kjiacce (CuuTath oOyueHue B mKosie 9 jiet)?

3adaHue 5.

Bopuc xouet Broxkutb 50000 py6sieit Ha 5 seT, uToOBI MMOMyunTh He MeHbIne 70000
py6sieit. OyH GaHK TpejiaraeT BIOXKWThH JeHbrH 1oj 8% romoBbiX, a Apyrou - nog 0,5% B
Mecsitl. Kakomy 6aHKy oTzaTh npeanouteHue bopucy?

3adaHue 6.

Kakyro cymMy HY)XHO BJIOXWTb B 0aHK, uToObI yepe3 3 roza Ha cueTy Obwio 59550
pyO0JIeii, ecyiu C/10)KHas TIPOLeHTHAs cTaBKa OaHka paBHa 0,5% B mMecsIy?

IIpakTHueckas padora Ne8
«IIporpeccusi. Apudmeruyeckasi 1 reoMeTpuyeckas nporpeccuu. beckoHeuHo
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yObIBamoIiasi reoMeTpHYeCKasi MPOrpeccus»

3adaHue 1. Apudmetuueckasi mporpeccusi (a,) 3aflaHa ycaoBUsIMU: a, = 3,8-5,7n
Havigure as.

3adaHue 2. T'eomeTpuyeckasi TIporpeccusi 3afZilaHa yciaoBueM by, = =7, b, + ;= 3b,.
Havigure cymmy 1nepBbIX 5 ee 4IeHOB.

3adanue 3. [lana reometpuueckas rnporpeccusi (b,), 3HamMeHaTesnb KOTOpoWl paBeH 2, a
b; = 16. Haiinure b,.

3adaHue 4. ApudmeTrueckasi Mporpeccus 3ajaHa ycioBueM a, = —11,9 + 7,8n. Haligute
dii.

3adaHue 5. BrinvcaHbl nepBble HECKOBKO U/IeHOB apu(MeTHUeCcKou rnporpeccuu: —26 ;
—20; —14; ... HaiiguTte nepBbld IIOJIOKATEBHBIN Y/IeH 3TOU MPOrPeCcChy.

3adaHue 6. BbImMCcaHO HECKONBKO TIOC/AEe/10BaTe/NbHbIX UEeHOB TreO0MeTpUYeCKOH
nporpeccuu: ... ; -12 ;x; -3; 1,5; ... Halizure uneH nporpeccuu, 0603HaueHHbIN OYKBOMU X.

IIpakTnueckas padora Ne9
«CymMa 6eckoHeuHO yObIBaroIeil reoMeTpudeckoi nporpeccu. @opmyJia c/I0XKHBIX
NMPOL[eHTOB»

3adaHue 1. HaliTu KOHLIEHTpALMIO COJIM B PacTBOpe, eC/IK Ha 5 IUTPOB BO/[bI A0OABUIM
200 r counu.

3adaHue 2. KnveHT MOXeT cZiesiaTh BK/Ia/ B 6aHke B cymme 50000 py6sieit Ha 3 roza 1o
cxeme MpocTble % U cnoxHble %. baHkoBckas ctaBka 10% romobix. Kakoit BKaz BeITOJHeEe U
Ha CKOJIbKO?

3adanue 3. Haiiti Tpetuii uiieH becKoHeUHOM reomerprudeckoi rnporpeccud (b,), cymma
KOTOpOW paBHa 8/5, a BTOpOi1 usieH paBeH -1/2.

3adaHue 4. CymMMa NepBoOro U TpeThero 4jeHOB reoMeTpHUYecKoil Mporpeccuy paBHa 35.
CymmMa 1iepBbIX 5 usieHOB B 49 pa3 6oiblile CyMMbI X 00paTHBIX BeMuuH. HaliTi 3HameHaTesb
Y IepBbIM UjleH reOMeTPUUeCKOM NPOrpecCcui.

3adaHue 5. S, — cymMMa MepBbIX N YWIEHOB reOMeTpUUecKor nporpeccuu. Jlokasarb, 4To:
Sn(SBH_SZH):(SZH_Sn)2-

IIpakTnueckas padora Nel0
«Acnonb30BaHue NPOrpeccHu /iJIsl pellieHUs peajibHbIX 3a/jau NPUK/IaAHOr0
xapakKTepa»

3adaHue 1. bank HaumcsieT 10 BKIagaM 4% rogoBbix. CKOMBKO JieHer OyzieT Ha CUeTy y
BK/1aJ{uMKa uepe3 5 JieT, ec/iv OH 1osioxui Ha cuet 100 000 p u He cHUMasT HauUKC/IeHus ?

3adanue 2. busnecmen KoposuH nomyunn B 2000 roay npubsiib B pasmepe 1 400 000
py6sieit. Kaxapiii ciefiytomyii rof; ero npubbuib yBenuuuBasach Ha 20% 10O CpaBHEHHIO C
npebIAyIM rogoM. CKombKo py6sieit cocraBuia nprubsute Koposuna 3a 2004 roz?

3adanue 3. Komnanus «Asb(a» Hayajsa WHBECTHPOBATb CPeJCTBA B MEPCIEKTHBHYIO
orpacib B 2001 rony, umes kanutan B pasmepe 4000 gomnapos. Kaxabii ros, HaumHas ¢ 2002
rofia, OHa roJiyJasa npubblib, KoTopas coctaBsiia 100% oT Kanurana mpepiAyiiero roja. A
KomnaHusg «bera» Hayasla UHBeCTUPOBAaTh CpeZCTBa B JApyryro orpacib B 2004 ropy, umes
Kariran B pa3mepe 4500 gosiapoB, W, HaunHast ¢ 2005 rofa, eXerofHo ToJiydasa MpUObLUIb,
cocrapysroiyto 200% ot KanuTana npeapiayilero roga. Ha CKo/bKO [10/1/1apoB KanuTan O4HOU
13 KoMraHui 6611 60JibIie KaruTana Apyroi K KoHily 2007 roja, eciu npuoObb U3 00opoTa He
v3bIMasace?

3adaHue 4. Ha moBepXHOCTU 03epa pacTyT BOAOPOCIM. 3a CYTKHA Kaxzjas BOJOpPOC/b
JleJTUTCS TI0T0JIaM, U BMECTO OJHOW BOJIOPOC/M MOSABASIOTCA ABe. EIlé uepe3 CyTKy Kaxkjas U3
T0JIyUMBLINXCS BOJOPOC/IEN Jie/IMTCs 1omnoJiaM U Tak jgasnee. Yepes 30 CyTOK 03ep0 MOTHOCTBIO
TIOKPBIJIOCh BOZ[OpOCsSMU. Uepe3 Kakoe BpeMsi 03epo ObUIO 3ar0/IHEHO HATlOJIOBHUHY ?

3adanue 5. busHecmen Byb6mkoe momyuwsn B 2000 roay mpubbsuie B pasmepe 5000
pybneii. Kakzaplii crepyromuii rog ero mpuObb yBenuumBasack Ha 300% 10 CpaBHEHUIO C
nipepIAyIuM rogoM. CkosibKo pybJieit 3apabotan Bybsmkos 3a 2003 roz?
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IIpakTnueckas padora Nell
«3HaKM CHHYCa, KOCHHYCA ¥ TAaHTeHCa»

3adaHue 1. B TpeyronbHuke ABC yron C paeen 90°, AC =6, AB = 10. Hatigure sinB.
3adaHue 2. B tpeyronbuuke A BC yron C' pasen 90°, BC =10, AC = 7. HaiiguTe tgB.

27
3aodaHue 3. Onpe/ieUTh 3HaKK CMHYCa U KOCUHYCA yTJia Ky
3aodaHue 4. OnpeeuTh 3HaKU CUHYCa U KOCUHYyca yrJa 800°.
3adaHue 5. OripefieMTh 3HaKM sin3 U cos3.

ST
3adaHue 6. Oripe/ieNIMTh 3HaK TaHreHca yrja — o

IIpakTHueckas padora Nel2
«TpuroHomerpuueckue ToX/ecTBa»

1 3
3adaHue 1. BeunciuTh tga, ecim cosa = -~ u o € (771; 21m)

10
3adaHue 2. Beuncauthb tga, eciu sina = 2 uac(m; 3—n')
. g ) \/% ) 2 )
3
3adanue 3. Haiigjute 3cosa, ecnu sina = - 23—\/5 nac (771; 21)

3aodaHue 4. Haiiaute 5sina, eciv cosa = % uac€(0; %)

3
3adaHue 5. Haligure sina, ecm cosa = cha € (0; E)

2
3adaHnue 6. HalijuTe cosa, ecu sina =3 Ha € (%; )

IIpakTnueckas pabora Nel3
«@PopMyJIbI IPUBEAeHUA»
@dopmynbl npusedeHus

|
sin| ——a|=cosa
2
T .
cos|——a |=sina
2
.|
sin| —+a |=cosa
2
T .
oS EHX =—sina

)

sin(n—a)=sina
cos(m—a)=—cosa
sin(m+a)=—sina

cos(m+a)=—cosa

3adanue 1
5n

Boruncmts 1) $in735%; 2) © 12 Ges nomory Tab/uL M MEKpOKaTbKyJISITOpa
3adaHue 2
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BBIYMC/UTD C IIOMOLLBE0 popMy.1 iprBegernst C0S 315%+sin 2100+tg 420°
3adaHue 3

CpaBHuTb umcsia 5in 500° y cos 600°

3aoaHue 4

31
ctga ctg|—+a|=—1
[Joka3aTb TOXX/eCTBO 2

3adaHue 5

sin
YTpOCTUTH BBIPa)KeHHE W HAWTH ero UhCI0BOe 3HaueHHe
27
3

-2t (a-n)

npu

ITpakTHueckasi padora Ne14
«IIpumeHeHue (hopMy/1 TPUTOHOMETPHUH NPH PeLlIeHNH 3ajau»
dopmy bl 0801IHO20 apzymeHma
sin2a=2sina cosa |

cos2a=cos’a —sin20(,
2tga
thO(:L2
1-tg°a
sin3a=3sina —4sin30(,

cos3a=4cos’a ~3cosa

3adanue 1
. S5n<a< 11—”
Haiitu SIn 2 HCOS20(,ecm/1 2 ’tga:0,75
3adanue 2
. 5
. sina=-—
Haiiru SIN2A | ey 900<a<1800, 13
3adanue 3
l+cos2a+sin2a
YTpOCTUT BbipaxkeHue COS & +sin &
3adanue 4
4 2 . 2 . 4
Tokasats Toxgaectso C0S 0 —6C0S™ sin“a+sin” a=cos4
3adanue 5

PemmTh ypaBHeHue 8SIN2X c0s2x=4

IlpakTnueckasi padora Nel5
«IIpeobpa3oBaHue TPUTOHOMETPHUYECKHUX BbIP)KEHHI»
@dopmysibl N010BUHHOZ0 ap2yMeHMa
2a _l+cosa

cos” —=
2 2 ,
.2a 1—cosa
sin“ —=———
2 2
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2a _1—cosa
2 l+cosa

(04
2tg—
. 95
sina =
1+tg2 <&
g B ’
1-tg? %
95
CoSsa=
1+tg° &
g 5 ’
a
2tg—
95
tga=
1—tg2 &
g 2
3aodanue 1

0
Berunciaurs tg 15 6e3 rmomoriy TabmI] 1 MUKPOKAJIBKYJIITOPA
3adaHue 2

— i 6 6
BbIpasuts Cymmy S =Sin” a+cos” a yepe3 COS4 o
3adaHue 3

270
. 2 0 2 0
BBINOIHUTE MTOHWKeHKe cTeneny Sin~ 307 cos™ 277 g 75
3adaHue 4

a . o
1+cosE—sm—

2 =gl
a . o g 4
1—cos——sin—
[ okasaTb TOXAECTBO 2
3adanue 5
2
1-2sin°2x =0

Pewnts ypaBHeHue

IIpakTnueckas pabora Nel6
«CyMMa M pasHocTh cuHycoB. CyMMa U Pa3sHOCTh KOCHHYCOB»
Dopmybl c10x1HceHUs
sin(a+f)=sina cos f+cosa sinf
sin(a—f)=sina cosB—cosa sinf
cos(a+pB)=cosa cos f—sina sinf
cos(a—p)=cosa cosB+sina sinf

_ tga+tgf
tg(a+p)=—2—2
gla+p) T—gatgh

_ lga+tgp
t Rl _JF
gla—p) -ga0f
3adaHue 1

0
Borauems 9 ( 60" +a ) Jecm tga=—3,
3adaHue 2
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sina cosB:l(sin(a+B)+sin(0(—B))
[ oKka3aTb TOXAECTBO 2

3adaHue 3
_ 5 3 _ 12 3
cosa=— —<a<2m cosf=—-— n<a<——
BbIUMC/IUTD COS(Q""B),ean 13y 2 , 3 u 2
3adaHue 4

cos(a+pB)+cos(a—p)

Ynpoctuts Beipaxkenue C0S & COS B

3adaHue 5

PenTh ypaBHeHue SIN3X COS2Xx=c0s3xsin2x+1
@opMysbl CyMMblL U pa3HOCMU CUHYC08 (KOCUHYCO08)
a+p cos 2= B

sina+sin B=2sin

2 2
. . . x— o+
sina —sin f=2sin B cos B
2 2
o+ o—
cos a+cos f=2cos B cos
2 2
. a+B . a—
cos o —cos f=—2sin B sin
2 2
3aoanue 1
BbrupcmTs €0s 165° —cos 75°
3aodanue 2
TIpeoGpasosats B IpOM3Be/ieHMe cymMmy Sill & +COS B
3aodaHue 3
sin2a+sin5a—sina _
=tg2a
JloKa3aTh TOXIecTBO COS X +Cos2a+cosSa
3aodaHue 4
. 0 . 0
IIpeoGpasoBath B npou3seeeHue Sin 187 +sin 20
3adaHue 5
i . ik
sin|—+a —sm(z—(x)

YTIpOCTUTB BBIpa’KeHue

IIpakTnueckas pabora Nel7
«'paduk pynknuu. MccnepoBanue pyHKmm»
3adaHue 1
Uccneposath GYHKIMIO © y=x"—1
3adaHue 2
Haiitu MHO>XXeCTBO 3HaueHU (PyHKLIMK
flx)=3x>—-5x*+2
3adaHue 3
WccnenoBaTh PyHKIIMIO.

y:-%(x3-3x2+4).

3adaHue 4
WccnenoBaTh GyHKLHIO.
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y()=1-

3adanue 5
[TpoBecTy TOJTHOE HCCIeJOBaHUe (PYHKIIUU:
2
X +8

yX)=1

IlpakTHueckasi padora Ne18
«CBoiicTBa U rpa)MKH CTeNeHHbIX, MOKa3aTe/JIbHbIX H JIOrapu(pMUIecKuX
dyHKIMI»
3adaHue 1
1. Ha KakoM pucyHke npegncTasseH rpamnk rnokasatesbHON PyHKLUN ?

y L

=l
Ry

b B r

3adaHue 2
2. Ha KakoM pucyHke npeacTtaB/ieH rpapuk cteneHHon yHKuum ?

yj\ y y!
: 1
0 X 0 ; 0 2
3adaHue 3
3. YcTaHOBUTE COOTBETCTBME MeXAY PYHKUMAMN U X rpadpukaMmmn?
11" L )
D y=(5): 2) yoyts 3ly=x"  4) y=logsx
y b y
1
0| x =
0 X 0] x

| 1) [ 2) | 3) | 4 |
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3adaHue 4
Iinst dynkian ¥~ log%x BbIOEpUTe TIPaBU/IbHbIE YTBEPK/eHUSI:
1) ®yHKIMs Bo3pacTaeT Ha Bcel 00/1aCTH OMNpeie/ieHusT;
2) ®yHKuus yObIBaeT Ha Bcell 06/1acTy oripe/iesieHus;
3) O6nacts 3Hauenns GpyHKLmK E(y)=(-00; +00)
4) T'paduk ¢pyHKIMM npoxoaut yepe3 Touky (0;1)

3adaHue 5
4. Ha KakoM puUcyHKe nsobpakeH rpaduk pyHkumnm y=1og,x?

4
y ¥ ¥
o /1 x 1
t
0 X o x
A b B r

IIpakTnueckas pabora Ne19
«Acnonb3oBanue rpadukoB GyHKIUH /ISl pellieHUsl yPaBHeHUI U CUCTeM»

3adaHue 1

Pemnth ypaBHeHUe rpadrudyeckuM criocobom: 2x—10=2
3adaHue 2

Pelnth ypaBHeHue rpadhryeckuM crocobom: x*+2x—8=0
3adaHue 3

Pewnth ypaBHeHMe rpaduuecKuM criocobom: < x+2=0

3adanue 4
Peruth ypaBHeHHe rpaduueckuM criocodbom: 2x°—x—1=0.
3adanue 5

ly=3x-4
Penmith ypaBHeHHe rpadyuueckuM CriocoboM: y+2x=1

IIpakTHueckas padora Ne20
«ITepecTanoBKkHu ¥ ¢akTopual. Yucio coueTaHuin»

3adaHue 1

Ha cTpaHuije MHTepHeT-Mara3suHa OfleX/Ibl pa3MelleHbl Tpu GyTO0NKU. Ec/ii ToMeHSTh
WX pacriosioKeHrWe Ha CTpaHulle, TMOJYUYMTCS HoBas mepectaHoBKa. CKOJIBKUMH cCriocobamu
MO>KHO PAacCIoJIoXKUTh (DyTOOJIKM Ha CTpaHUIle?

3adaHue 2

YroObl BBITIOJHUTL €)KEJHEBHBIM KBECT, WIPOKY HY)XHO TPUHECTH Mary KOp3WHY C
YeThIPbMsI KPUCTa//IaMUA Pa3HOro 1Beta. IlepBoii He0OXOAMMO HaWTH KOP3WHY, a KPUCTAJIbI
MOJKHO CJIO)KMTb B Heé B TPOM3BOJILHOM IoOpsiKe. Kak HaWTH YMCIO0 CIOCOOOB BBIMOHUTH
3ajaHue’?

3adaHue 3

Hepaneko ot nosib3oBarens ectb 9 pectopaHoB. V3 HUX HaZio BLIOpaTh 4, KOTOpbIe OyIyT
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0TOOpa)kaThCsl Ha TJIaBHOM 3KpaHe. CKOJIBKO eCTh CriocOO0B BbIOpaTh pecTOpPaHbI?
3adaHue 4
CKOJIBKMMH CI1I0cObaMM MOYKHO 3ariOJTHUTh CIIOPTUBHBIN MbeAeCTaa U3 TPEX MecCT, ecyin
ectb 10 mpeTeHeHTOB?
3adaHue 5
13 9 aKkTEpOB BBHIOMPAIOT UETHIPEX /I/IsT MAaCCOBKH. [TOPSIOK BBIOpAaHHBIX JIIOAEH He Ba)keH.
CKOJIBKO ecTb Crioc000B BbIOpaTh aKTEPOB?

IIpakTnueckas padora Ne21
«Tpeyronbuuk ITackansa. ®@opmysna 6uHoma HeroTona»
3adaHue 1
PacKpbITh CKOOKHM B BhIpaxeHuu (x+1)°
3adaHue 2
PacKpbITh CKOOKM B BhIpakeHuH (a>-2b)’
3adaHue 3
Haiiti 13-it uen pasoxenus 6usoma |33 ++/2 )15
3aoaHue 4
HaiiTu 7-i usten pasnoxkeHus 6uHoma (2 x°- y°
3adaHue 5
PacKpbITh CKOOKH B BBIP)KEHUH | X + 2)9

)11

IIpakTHueckas padora Ne22
«PelreHue NpakKTHYECKHUX 3a/iay C MCM0/1b30BaHHEM MPAaBH/I KOMOMHATOPUKN»

3adaHue 1

TypareHTCTBO pacriosaraeT 3KCKypCOBOJAMH II0 BOCBMU [IPEBHEPYCCKHWM TOpOJaM.
ATeHTCTBO TIpeJ/IOKAI0 KJIHMEeHTy BbIOpaTh MapIIPYT TOCeIleHusi TpexX (K3 IpejIoXKeHHBIX
BOCBMH) TOPO/IOB B JIF000# mocieoBaTelbHOCTH. CKO/IBKO CYIIECTBYET CIIOCOO0B OpraHu3aliiu
TaKOro Mapuipyra?

3adaHue 2

CKOJIbKO CyIIeCTByeT CIoco00B 0003HaueHHs BepIIMH TPEYrojbHONW MUPaMUJbl C
nomoiipio 6yks A, B, C, E?

3adaHue 3

CKOJIbKO pa3/IMUHBIX YeThIPEX3HAUHbIX UYWCET CYIIeCTBYeT CIOCO00B 0003HaueHHUs
BEPIIMH TPeYToIbHOM MMpaMu/bl ¢ IoMoIbio OykB A, B, C, E?

3adaHue 4

CKONbKO pa3/iMyHbIX UeThIpeX3HAUHBIX YMces (BCe LU(Pbl KOTOPbIX Pa3/M4HbI) MOXHO
3arnuMcaTh, UCronb3ys uudps 2, 4, 5, 6, 7, 8?

3adaHue 5

ApMuHUCTpalMsi Topojia pellnia TepeuMeHoBaTh 3  yiuibl. K Bbibopy ObLM
Tipe/iyio’KeHbl 7 Ha3BaHUM. CKOBKMMU CTIOCO0aMHu MOTYT ObITh TTePerMeHOBaHbI 3T 3 YJIUL[bI?

3adaHue 6

PeluTe OTHOCHUTENILHO M YpaBHeHUe:

1) C5H2+C§1+2=7(m+3) 14C;+1:5C?n+3; 3) C§m+2:66.

3adanue 7
BruiunciuTts
0 1 12 16 2 30
1) Clz; 2) ClO; 3) C13; 4) ClG; 5) ClS; 6) C32.
3adaHue 8

;2)

(2x—1f

3arcaTh pasJioykeHrue OUHOMa
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IIpakTnueckas pabora Ne23
«I[Ipumepbl IpUMeHEeHUs] MaTeMaTUYeCKOro 0)XKHAaHNs (CTpaxoBaHue, j10Tepes).
MaTremMaTH4YecKoe 0)KHJaHHe CyMMBbI CIy4aiiHbIX BeJTHUMH»

3adaHue 1

bpocarorca gBe wurpanbHble KocTh. Haljjure MmaTtemaThuyeckoe OXXHWJaHUe /IS
MIpOM3Be/IeHNs] OUKOB Ha BBINABLINX IPaHsIX.

3adaHue 2

Crpenok BefieT cTpenb0Oy MO 1€/ ¢ BEPOSITHOCTBIO TOMa[aHUsI TIPH KaXkJJOM BBICTpesie
0,2. 3a kaxzgoe romnajaHWe OH IOJy4aeT 5 OYKOB, a B (/lyyae I[poMaxa OUYKOB eMy He
HauucssitoT. CoCTaBUTh 3aKOH pacripefie/ieHusl Uuc/ia OYKOB, TMOJIyUeHHBIX CTPEJKOM, 3a 3
BBICTpe/Ia, ¥ BBIUMC/IUT MaTeMaTUUeCKoe OXKUaHWe 3TOW CTy4alHOM BeJTMYMHBI.

3adaHue 3

3a gom BHeceH cTpaxoBoi B3HOC 200 pyOseil. BeposiTHOCTE eMy cropetb B JAaHHOU
MEeCTHOCTM [jIsl TaKOro Tuma JOMOB oueHuBaercs, kak 0,01. B ciyuvae, ecsii [OM Cropwur,
CTpaxoBasi KOMIAHUS /I0/DKHA BBITUIATUTH 3a Hero 10000 pybneid. Kakyto npubbiib B cpefHeM
OKHM/IaeT MoJIyunTh KoMraHus? Ha Kakyro npubbuib CMOXKeT PaCCUUTHIBATH KOMITaHUS, eC/IU [Ijist
TIOTyueHHst CTPaxoBou cyMmbl B pa3mepe 10000 py6yieit ona Oyger 6pats B3HOC 100 pyOiieii?

3adaHue 4

CorylacHO aMeprKaHCKAM CTaTHCTUYeCKUM TabJMilaM CMepTHOCTH, BEpPOSITHOCTH TOTO,
yTO 25-7IeTHHM YesioBeK IMPOsKMBeT elle rof, paBHa 0,992 (ciefoBaresbHO, BEPOSITHOCT TOTO,
4yTO OH ympeT, paBHa 0,008). CtpaxoBast KOMIIaHus IpejjlaraeT TaKOMy 4e/IOBeKy 3aCTpaxoBaTh
CBOIO XM3Hb Ha roj Ha cymmy 1000$; ctpaxoBoii B3HOC paBeH 10$. HaiiT marematuueckoe
OXKUJaHue NpUObUT KOMIIaHUM.

3adaHue 5

BaHKOBCKasi opraHu3aius BeiaeT 3aiimMbl 110 1 MiiH py0. cpokom Ha 1 rof. BepositHOCTB
HeBo3BpaTa Kpeaurta — 1%. Kakyro TpOLeHTHYIO CTaBKy [OJDKEH YCTaHOBUThH 0aHK, UTOObI B
cpeiHeM UMeTb TPUOBIIL?

IIpakTnueckas pabora Ne24
«Onepanuu Hajl COOBITHAMM: MepeceyeHHe, 00beJUHEHHE COOBITHI,
MPOTHUBOIO/I0XKHbIE COOBITHSI»

3adaHue 1

Buka fio/pkHa BRIOpATh TOTBKO OJJUH JleCcepT U3 8 BUJOB KOKTE/ISA, 5 BUJIOB MOPOYKEHOTO
1 5 BU/I0B MorypTa. CKOJBKUMU CITIOCOOAaMH OHa MOYKET BbIOpaTh fiecepT?

3adaHue 2

B rpynne 7 yenoBek uMerOT «5» M0 MaTeMmartvke, 9 uenoBek — «5» 1o ¢gunocopuu. B
ceccud 2 3K3aMeHa. VM3BeCcTHO, uTo 4 yenoBeKa CAaad CeCcCUr0 OTAMYHO. CKOJIBKO uesioBeK
MeeT XOTsI ObI O/IHY TIITEPKY B CECCUU?

3adaHue 3

MapuHa Kynwia 3-X KpOJHKOB: ceporo (c), 6emoro (6) u psiboro (p). CKOJIBKO
CYIIIeCTBYeT pa3/MUHBIX CIIOCOOOB MOCAUTh ITUX KPOJIMKOB B 3 KJIETKH, €C/TH B OJHOW KIIeTKe
MO>KeT HaXOAUTbCS TOJIBKO 1 KpO/TUK?

3adaHue 4

FOpa xouer momo0paTh OfeXAy A KiaaccHOro Beuepa. CKOJBKO —Pa3IAYHBIX
KOMIIJIEKTOB OJIeX/IbI MOKeT TMOMyuuThCs Yy FOpbI, ec/ii y Hero eCcTb Malku 2-X 1IBeTOB, HO y
K@KZOro 1iBeTa eCcTh 3 pa3/iMuHbIX BHZA (OAHOI[BETHash MaiiKa, B TOJIOCKY ¥ B KJ/IETOUKY), a
Takke OeJbie U UEPHBIE TIOPTHI?

3adaHue 5

CKOJIbKUMH Pa3/TMUHBIMU CITOCOOAMU MOYKHO COCTaBUTh CTIIMCOK YUEHHUKOB U3 6 UeioBeK?

IIpakTnueckas pabora Ne25
«Cnoxenue BeposiTHocTel. He3aBucuMblie COOBITHS. Y MHO)XKeHHE BePOSITHOCTE»
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3adaHue 1

B ypHe HaxoguTcs 15 6Genbix, 5 KpacHbiX U 10 uépHbix wmapoB. Hayraz u3sBnekaercst 1
111ap, HAWTU BEPOSITHOCTH TOTO, UTO OH OyzeT: a) 6esibiM, 6) KpaCHBIM, B) UEPHBIM.

3adaHue 2

B marasun noctynuio 30 X0/10/iUbHUKOB, TISITh U3 KOTOPBIX UMEIOT 3aBOZCKOM Jie(eKT.
CnyyaiiHeiM 00pa3oM BbIOMPAIOT OMH XOJOAU/IbHUK. KakoBa BeposSITHOCTh TOTO, UTO OH Oyzer
6e3 nedexra?

3adaHue 3

Habupast Homep TenedoHa, abOHeHT 3a0bu1 /iBe TTOC/efHUE LU PBI, HO TIOMHUT, UTO O/JHA
W3 HUX — HOJIb, @ Apyrasi — HeuéTHast. HaiiTu BepOsSITHOCTh TOT0, UTO OH HabepéT MpaBUJ/IbHBIN
HOMep.

3adaHue 4

AGoHeHT 3a0bUT MUH-KOZ K CBOEW CHMM-KapTe, OJJHAKO MOMHUT, UYTO OH COZEP)KUT TPH
«TIATEPKW», a OflHa U3 LM(dp — TO /U «CeMEpKa», TO U «BOCbMEpPKa». KakoBa BepOSITHOCThb
YCHelHOW aBTOPU3aLUH C IIepBOY IOIBITKU?

3adaHue 5

HaiiTi BepOSITHOCTB TOT'O, UTO MPHU OPOCAHWUH [IBYX UTPa/IbHBIX KOCTE B CyMMe BBITIA/IeT:
a) TISITh OUKOB; 0) He 60/iee YeTHIPEX OUKOB; B) OT 3 ZI0 9 OUKOB BK/TFOUUTEJIBHO.

3adaHue 6

B mudt 20-3TakHOro foma Ha mepBOM STaxke 3aluivd 3 denoBeka. M moexamu. Haitu
BEPOSITHOCTh TOTO, UTO: a) OHH BBIAAYT Ha Pa3HbIX 3Ta)kax 0) ZIBOe BLIMAYT Ha OFIHOM 3TaXke; B)
BCe BBIM/IyT HAa O/IHOM 3Taxe.

3adaHue 7

KakoBa BepoSITHOCTb TOr0, UTO B UeThIpeX CJaHHBIX KapTax OyeT OJuH Ty3 U OJUH
KOpOJIb?

3adaHue 8

B smmke HaxomuTcs 15 KauecTBeHHbIX M 5 OpakoBaHHBIX Jeraneil. Haymgauy
M3BJIeKaloTcs 2 fleTanu. HaliTi BepoSTHOCTb TOTO, UTO: a) 00e Zetanu OyJyT KaueCTBeHHBIMHU;
0) ogHa Aetanb OyJeT KaueCTBeHHOM, a O/lHa — OpaKOBaHHOM; B) 00e ZieTam OpaKOBaHHBI.

3adaHue 9

Urpoky B nokep cpaércs 5 kapT. HallTu BepOSTHOCTE TOrO, UTO OH IOJIYYWT: a) TNapy
JIeCATOK U Tiapy BasieToB; 0) duter (5 KapT 0iHOM MacTH); B) Kape (4 KapTbl 0JHOTO HOMUHA/A).
Kakyto 13 nepeuric/ieHHBIX KOMOMHALIA BepOsSITHEe BCEro TOTyUUThb?

IIpakTnueckas pabora Ne26
«CiyuaiiHble BeJITMYUHBI. IleHTpaibHbIe TeH/eHI[UH C/Ty4alHOHM BeTMUMHbI»
3adaHue 1
Haiizem maTemaTuueckoe OKHJaHWe C/Iy4ailHOM BeIMYMHBI X — UMC/Ia CTaHJApTHBIX
JieTaneii cpefy TpeX, oToOpaHHbIX M3 maptiv B 10 fertanel, cpefui KOTOPBIX 2 OpakOBaHHBIX.
CocraBuM psij, pacrpenenenust ais X. V3 ycioBust 3afjaum ciiefiyet, 4to X MOXKET MPUHUMATh
3HaueHus 1, 2, 3.

3adaHue 2

3a/iaH 3aKOH pacrpejeneHus: AMCKPETHOW C/TyYalHOW BeJIMUMHBI X:
X 40 42 41 44
p 0,1 0,3 0,2 0,4

Hatigute: 1) maTemaTMueckoe OXuaHue; 2) AUCMEpPCUr0; 3) CpeJHee KBajpaTUUyecKoe
OTKJ/IOHEHHe.

3adaHue 3

HaiiTh: a) MareMaTHuecKoe OXKHJaHWe, 0) AWUCIIEPCHIO, B) cCpefiHee KBajpaTHUecKoe
OTKJ/IOHEHUe JWCKPeTHOW C/lyualiHOW BeMurHbl X TI0 U3BECTHOMY 3aKOHY ee pacripejie/leHusl,
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3aZlaHHOMY TaOJIMUHO:

H 0 0 0 0

,2 ) ,2 ,1
3agaHue 4
HenpepriBHas ciydaiiHas BelMuMHa X 3a/laHa MHTerpasbHOU (DyHKIMel pacrpe/ie/leHus:
0 npu x<0,
F(X): x° npu 0<x<1,
1 npu x>1.

Haittu: 1) puddepeniuanbHyto QyHKUMIO pacnpefenenus f(x); 2) marematnyeckoe
oxxuganve M(x); 3) pucniepcuto D(x).

3adaHue 5

Pabounii 06C/Ty>KUBaeT TP CTaHKa. VI3BECTHO, UTO BEPOSTHOCTL OecriepeOoiHOM paboThI Ha
MIPOTSDKEeHUU OZHOTO yaca Mocjie HajaKu paBHa [ijisi mepBoro ctadka 0,9, /st BTOporo craHka —
0,8 u a5t TpeThero craHka — 0,7. HaliTh BepOSITHOCTh TOT'O, UTO 3@ 3TOT Yac JIMIIb OAUH CTaHOK
OTKaXkeT B paboTe u roTpeOyeT BMelllaTe/bCTBa pabouero.

3adaHue 6

BeposTHOCTb MonaziaHusl B 1ie/ib TIPY OT/JeJbHOM BhicTpesie paBHa 0,6. HaliTu BepoSITHOCTh
TOT0, UTO UMCJIO TIonazianui npu 600 BeIcTpenax OyeT 3ak/ioueHo B rpegenax oT 330 go 375.

3adaHue 7

HaiiTu: a) MareMaTuueckoe OKuJaHue, 0) [AuCIIepCHIO, B) cpefiHee KBaJpaTHUecKoe
OTK/IOHEHUe [IMCKPeTHOW C/lyuyaliHOW BelMurHbl X TI0 M3BECTHOMY 3aKOHY ee pacripejiefieHus,
3a/laHHOMY Ta0IMUHO:

X 8 4 6 5)

P | 02]05] 02] 01

IIpakTHueckas padora Ne27
«3aKoH 00/1bIIUX YKce/l. BbIOOPOUHBIH MeTo/] HCC/Ie/JOBaHUI»

3adanue 1

OneHHUTh BEPOSTHOCTb TOTO, UTO B TeueHWe O/vpKakilero AHs TMOTpeOHOCTL B BOZie B
HaceleHHOM MyHKTe TipeBbIcHT 150 000 J1, ec/ii cpefiHeCYTOUHAsi TOTPeOHOCTH B Held COCTaBJIsIeT
50 000 .

3adaHue 2

CpefHee uuCI0 COJIHEYHBIX [HeW B roAy [as JaHHOM MeCTHOCTH paBHO 90 OriieHUTh
BEPOSITHOCTh TOTO, UTO B TEUEHHe rojia B 3TON MeCTHOCTH Oy/ieT He 6osiee 240 CONMHEUHBIX IHEH.

3adaHue 3

[Tpumep 3 [ljvHa W3roTaBIMBaeMbIX JeTajiel SIBASETCS CAydyaliHOW BeJIMUMHOM, cpefiHee
3HaueHure Kotopor 50 mm. CpefHeKBaJgpaTUUHOE OTK/JIOHEHHEe 3TOM BeIu4uHbl paBHO 0,2 mMm.
OueHUTb BEPOATHOCTh TOTO, UYTO OTKJIOHEHHe [JMHbI U3rOTOBJIEHHOUM [eTaly OT ee CpeJHero
3HaueHus1 0 abCOJTFOTHOM BesinuMHe He TipeB3oiizet 0,4 MM.

3adanue 4
CpegHecyTouHOe MOTpeb/IeHre 3/IeKTPOIHEPTHH B HaceieHHOM TiyHKTe paBHO 20 000 kBT/y,
a cpegHeKBajpaTuuHoe oTK/IoHeHHe — 200 KBT/u. Kakoro mortpebieHUs 3/IeKTPOIHEPTHH B

3TOM HaceJIeHHOM ITYHKTe MO>KHO OKH/IaTh B O/MpKaMIlTie CYTKH C BEPOSITHOCTBIO, HE MEHbILIEH
0,967

3adaHue 5

Cpennuii Bec kiyOHst KapTodesnsi paBeH 150 r. OLleHUTb BEPOSITHOCTb TOTO, UTO Hayauy
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B3ATHIN K/TyOeHb KapTodesns Becut He bosee 500 r?

IIpakTnueckas pabora No28
«HenpepsiBHBIE C/TyyaiiHbIe BeJTHUMHBI (Pacrpe/ie1eHusi)»

3adaHue 1

[TpousBouTCS cepust U3 5 HE3aBUCUMBIX O/JMHAKOBBIX IKCIIEPUMEHTOB. BeposiTHOCTh yaun
B OJJHOM 3KCriepuMeHTe paBHa p = 0.6 KakoBa BeposSITHOCTb, UTO KOJIMUECTBO y1au Oyzer

(a) poBHO 27

(b) poBHO 3?

(c) ot 1 10 3 BK/IIOUUTE/ILHO?

3adaHue 2

[TpousBouTCS cepust U3 5 HE3aBUCUMBIX O/IJMHAKOBBIX SKCIIEPUMEHTOB. BeposiTHOCTh yaun
B OJJHOM 3KCriepuMeHTe paBHa p = 0.6 KakoBa BeposITHOCTb, UTO KOJIMUECTBO yjau Oyzer

(a) poBHO 27

(b) poBHoO 3?

(c) ot 1 10 3 BK/IFOUMTENBHO?

3adanue 3

M3BecTHO, UTO HempephbiBHas CjydaliHasi BeqWuyvHa X pacrpejiesieHa paBHOMEPHO Ha
otpe3ke ot 2 10 10.

(a) OnpegenuTte, ueMy paBHO 3HaueHUe (PYHKI[MHU TIJIOTHOCTH Ha JAHHOM OTpe3Ke.

(b) PaccuuraiiTe MeivaHy pacripefiesieHUs..

ITpakTHueckasi padora Ne29
«IloBTOpEHHE U3YYEHHOI0»

3adanue 1
2

3
Ynpocrute BeipakeHue: (a°)

3adaHue 2
Anekceit xouer BnokuTb 50000 pyOsieii Ha 6 seT, yTOObI MoyunTh He MeHblIe 70000
pyo6neii. OauH 6aHK TipefjiaraeT BIOXKWUTb AeHbrd moj 9% rofoBbiX, a Apyroi - mof 0,7% B
Mecsitl. Kakomy 6aHKy oT/iaTh npeanouteHue bopucy?
3adaHue 3
Pasnoxuts Ha MHOXKUATEM ynciio 68 740

3adaHue 4
Hana reometpuueckass nporpeccusi (b,), 3HaMeHaTe/ib KOTOpoW paBeH 3, a b; = 9.
Hatigure bs.
3adaHue 5
baHk HaumcsieT 110 BKIaaM 7% ronoBbix. CKOJTBKO JleHer Oy/leT Ha CUeTy y BK/Ia[UhKa
yepes 8 neT, ecsi oH NoJioxkua Ha cyeT 100 000 p 1 He cCHUMAa HAUMCIEHUS?
3adaHue 6
Havigure cosa, ecu sina :é ua€(m; 2m)
3adaHnue 7
Peluth ypaBHeHUe rpaduueckuM criocobom: x°+4x—5=0
3adaHue 8
CKOJIBKO CyIIleCTByeT Crioco00B 00603HaueHusi BepIIMH TapasiesienueZa C MOMOILBI0
oyks A, B, C, E, A1, B1, C1, E1?

ITpakTHueckas padora Ne30
«IIpuMeHeHMe MPOU3BO/JHBIX 3/IeMeHTAPHbIX (YHKIUH NIPU peleH!! 3aau»
3adaHue
BBIUMC/TUTE TPOU3BOHYIO (DyHKIUH:
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ITpakTHueckas padora Ne31
«IIpousBoaHas U 3KCTPeMyMbl (PyHKIIMH»

3adaHue 1

Haiigute sKkcTpeMyMbl QYHKIHH y = X° — 6X°,

3adaHue 2

Haiigute mpoMe>XXyTKU MOHOTOHHOCTH (PYHKLIMU y = -X2 + 2X — 3
3adaHue 3

CocraBbTe ypaBHEHHe KacaTeabHOU K rpaduky QyHKIMU y = X3 — X2 B TOUKe C abCIuccoi
Xo = -1.

3adaHue 4

HaiiguTe HaubosibIllee U HaUMeHbIIIee 3HaueHre GYHKLMY ¥ = X + Ha oTpe3ke [1; 3].

3adaHue 5

Haiigure skcTpeMyMbl QyHKLIMK Y = 2X3 — 3X2.

3adaHue 6

Haiinyte npoMe)XyTKM MOHOTOHHOCTH (PYHKLIMU y = X2 — 2X + 3

3adaHue 7

CocraBbTe ypaBHEHHe KacaTelbHOU K rpaduky GyHKLIMK Y = X3 + X2 B TOouKe C abcruccoi
x0 = 1.

3adaHue 8

Haigure Hanbosblilee ¥ HaUMeHbIlee 3HaueHne QYHKIUM y = - X - Ha oTpe3ke [1; 4].

IIpakTnueckas padora Ne32
«IIpoBejeHNe C MOMOLIbI0 MPOU3BOAHON UCC/IeAOBaHNUSA PyHKIUN»

3adaHue 1

C moMoli[pl0 TIPOM3BOAHON HaliiuTe TIPOMEXKYTKHA BO3pacTaHUs U yObIBaHUS (PYHKLIUU:
f(x) = 2x* — 3x* — 36x + 40.

3adaHue 2

Uccnepyiite GyHKIMIO U TIOCTpOiiTe eé rpaduk: f(x) = -0,5x° + 2x + 6.

3adaHue 3

Haiigure HauOosblllee W HauMeHbllee 3HaueHus (yHkomu f(x) =x*— 8x°+ 5 Ha
ripoMexxyTke [-3;2].

3adaHue 4

C TmoMOIbI0 TIPOM3BOAHOW HaWguUTe TIPOMEXYTKM BO3pacTaHds U yObIBaHUS
dyskipu: f(x) =x* - 8x* + 3.

3adaHue 5

WUccnepyiite GyHKIMIO U TIOCTPOiiTe eé rpaduk: f(x) =-x* - 2x + 8.

3adaHue 6
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Haiigure Haubosbliiee W HauMeHbIlee 3HaueHus QyHkuuu f(x) = 2x*+ 3x*— 36x Ha
otpe3ke [-2;1].

3adaHue 7

C TmoMoOIpI0 TIPOM3BOAHOW HaWguTe TIPOMEXYTKM BO3pacTaHuhs W yObIBaHUS
yskipu: f(x) = 2x* — 15x° + 36x.

3adaHue 8

Uccnepyiite GyHKIMIO U TIOCTPOiiTe eé rpaduk: f(x) = -x* + 3x + 4.

3adanue 9

Haiigure HauOosblllee W HaMMeHblee 3HaueHus (yHkomu f(x) =x*— 2x°+ 3 Ha
ripoMexxyTke [-4;3].

IIpakTnueckas pabora Ne33
«O0mme MeToABI perieHusi ypaBHeHHH. MeTo/| pa3/io’keHus HA MHOXKUTeTU. MeTop
BBe/IeHHUsI HOBOI1 IepeMeHHO»

3adaHue 1

Peumth ypaBHeHue y x*-5x+1=+x-4
3adaHue 2

Peimth ypaBHenue x*-5x°+8x°-5x+1=0
3adaHue 3

Periuth ypaBHeHue 9*-4*3*+3=0
3adanue 4

Peuth ypaBHeHue sin2x=0

IIpakTnueckas pabora Ne34
«PellieHHe HePaBeHCTB C OAHOW MepeMeHHOH»
3adaHue 1
x+1
X-5

Periute HepaBeHCTBO >0

3adaHue 2

1 1
3x+——>—1>+9
Pelite HepaBeHCTBO x-8 x-8

3adaHue 3

1 Vx

Pewumb HepaseHcmeo —; >

x*-8x+7 Xx°-8x+7

3adaHue 4
PenmTh cUCTEMY HepaBeHCTB 5x-x"20,
6-2x<-2.
3adaHue 5
6x°-5x+1<0,

PEU_II/ITB CUCTeMy HepaBeHCTB
y Hep 5x-2>0.

ITpakTHueckasi padora Ne35
«PellleHre HepaBeHCTB METO/{0M HHTEPBA/IOB»
3adaHue 1

2
P P
xt4+2r -3 _ 0.

Y
Pewmts Hepaserctso (& — 7) (2 +5)

3adaHue 2
(x — 2)

= 0.

PelTs HepaBeHCTBO (x —1)(x—3)
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3adaHue 3

= 0.
PeliTh HEPABEHCTBO (x —1)(x—3)

3adaHue 4
(x4 2) (.1.'2 — da + ?)
PeliTh HEPABEHCTBO r—5
ITpakTHueckasi padora Ne36

«PelreHue crucTeM ypaBHeHHI METO/I0OM MO/CTAHOBKH, MeTO/J0M a/iIrefpanuyeckoro
C/I0)KeHHUSl U MeT0/I0M BBe/IeHUs1 HOBOM NepeMeHHOU»

= (.

3adaHue 1
Jlx+t2y=-1,
PeluTh crucTteMy ypaBHEHUM 45— 16

3adaHue 2

Pemmthb crcTeMy ypaBHeHUM 3"-2"=5,

4"-6*3"+2=0.

3aoaHue 3

Pemmth crcTemMy ypaBHeHUM 2°9°=162,
3%47=48.

3adaHue 4

3x-1£\/§,

PenmTths cucteM ABHEHUN 132 2yt
yyp (0,2J3x—2:(0’2)2x 3

ITpakTHueckasi padora Ne37
«PemieHue uppaljMoHa/IbHBIX U MOKa3aTe/IbHbIX YypaBHEHUH U HePaBeHCTB»

3adaHue 1

PelmTs HepaBeHcTBo V2 - x -x° > -1

3adaHue 2

PelTh HePABeHCTBO V15 - 2x - x © + Jx - 3 >2x— 7.
3adaHue 3

X z+ X ]_
Peiuth ypaBHeHue 4 ’ 16

3adaHue 4

Permth ypaBHenue 5 -3 %51 .10 * 5" =4

IlpakTHueckasi padora Ne38
«B3auMHoe pacmo/io)KeHue MPAMBIX B IPOCTPAHCTBE. YT0J/I MeXAY ABYMs

NPAMBIMH»
3agaua 1 3agaua 2 3agaua 3
IIpsimas a He JIeXXUT B 1.Ilpsimas a He JIEXKUT B 1.ITpsimast a He JIEXKUT B IJIOCKOCTU
IVIOCKOCTH wiockoctu ABC.Onpepieniute Tpaneruu ABCD. Omnpegenure
napasuiesiorpaMma B3aMIMHOE pacriojioXKeHne B3aMMHOE pacrioyIoyKeHre NPsSIMBIX
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ABCD.Onpegenure
B3alMHOE pacriojioXKeHne
npsMeix a ¥ BC,eciu a 11

AB

/

npsimeix a U1 AC,ecnu a I AB

\/

au BC, ecu a Il AB.

3ajaua 4

1.1an TeTpasgp ABCD.
OrnpezenuTte B3aMMHOE
pacrosio>keHue npsimeix AD

u BC.

3ajgaua 5

1.0npenenuTe B3aMMHOE

pacroJioykeHve npsameix MA u

DC

M

3agaua 6

1.0npesenuTe B3aMHOE
pacrosiokeHue npsimeix AN 1

CM, ecru NM N (ABC)

ITpakTHueckasi padora Ne39
«ITeprieHUKY/IAPHOCTD MPAMOI U IIOCKOCTH. Teopema o Tpex neprneHUKY/Ispax»
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A

Bapwuanr 1
B, &4

Al. IMonb3ysick n300pakeHreM Ha PUCYHKe 1, Ha30BUTe:

0) muHuIO repeceuenust Tuiockocteit MHB u ABC.

B1l. Touka O — L[eHTp OKPY)XKHOCTH, OMMCAHHON OKOJIO

a) Touky nepeceuenus npsimoit AD c ninockoctsto DD;C;

6) muHuto nepeceueHus riockoctet ADD, u D,CD.

B kakoi1 u3 mockocteit ADDy, D
b
L A1B1B, BB1C1, BCD He nexxur Wt \*\
Pue. 1 \
TOuKa A? \
! H \\
/ \
/f’ Y
A2. TlepeuepTUTe PUCYHOK 2 B TeTPa/b U MOCTPOMTE: 7 \\
a) TOuKy nepeceuenus rpsimoii MH c nnockocteto ABC; Aé --------------------- : )B

tpeyrosibHuKa ABC. TIpuHagnexxut au Touka C Ma0CKOCTHU, B KOTOPOM Jie)KaT TOUKU A,

BuO?
BapuanT 2
Bl
; Al. TTone3ysick M300pa’keHreM Ha pUCYHKe 1, Ha30BUTe:
: D,
; a) Touky nepeceuenusi npssMmoit MC c riockocteio B1BC;;
Bi 6) munuto repeceuenus iockocreir MC;C u BCB;.
B kakux n3 mnockoctern ADD;, ABB;, ABD, MD,C;, nesxxur
D npsimast MD;?
Puc. 1 5
i
~ M \‘\
A2. IlepeuepTrTe pUCYHOK 2 B T€TPaZb U IIOCTPOUTE: \\
a) Touky nepeceuenus npsimor PK c miockoctero ABC; / H \\
0) muuntio nepeceuenus twiockocreit PKC u ADC. o \\
o Y
B1l. Touka O — LeHTp OKPY’>KHOCTH, OIMCAHHOM OKOJIO L )B
yetbipexyrosbHuka ABCD. Touku A, O u C h

MprUHaA/1eXaT l'IJ'IOCKOCTI/Ia. HDI/IHa,E[J'IE)KHT JIA 3TOM

TJIOCKOCTHU BepilHa D?

ITpakTHueckas padora Ned(

«[TeprieHAMKY/ISIP U HAK/IOHHBIE. YTO0JI MeXX/ly IPSMOH U NJIOCKOCTHIO.

JIByrpaHHbIi yroJm»

Bapmuanr I
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1. [psimasi a rapaJisiesibHa TVIOCKOCTU &, TIpsiMasi b Takke TapaJsiiesibHa MI0CKOCTH
a. MoryT i a u b:

a) beiTh napannenbHBIMUA?

0) ITepecekarbcs?

B) BBITh CKpelMBatOMMUCS NIPSIMBIMU?

2. Touka M JIe)KAT BHe TJIOCKOCTHU rapasiiesiorpaMma ABCD.
a) [JokaxuTe, 4YTO cCpeJHHe JIMHUU TpeyrojbHUKOB MAD u MBC mnapaiienbHbl.
0) Haiigure 3TU cpenHue JWHUM, eci OOKOBasi CTOpOHA MapasiesiorpaMma paBHa 5, a ero
BBICOTA paBHas 4 Y [IeJIUT CTOPOHY, K KOTOPOM MPOBe/IeHa, MOMNoJ/IaM.

3. Ilnockocth o nepecekaer ctopoHel AB v BC TtpeyrosbHrka ABC B Toukax M u N
cootBeTrcTBeHHO. BN:NC=5:8. MB:AB=5:13.

a) Jokaxwure, uto AC || a.

6) Hatigure MN, eciu AC=26.

4. Yepes BepmmHy C kBagpata ABCD, npoxoaut nipsMast CK, He jie)karjas B rI0CKOCTH
KBa/ipara.

a) Jokaxkute, uto CK 1 AD ckpeliuBaroiimecs.

6) Uemy paBen yros mexxay CK u AD. Yron CBK pasen 45 rpagycos, yron CKB paBeH
75 rpasycoB?

Bapuanrt 11

1. Ilpsimas a mepecekaeT IIJIOCKOCTh @, MpsiMasi b Takxke mepecekaeT MJI0OCKOCTH o. MoryT
niaub:

a) beiTh napannenpHbIMUA?

6) ITepecekatbcs?

B) BBITb CKpellBalOIUMUCS TIPSIMBIMU?

2. Tpeyronsark ABC u tparnerss KMNP umetor o6ugyto cpepntoto muanio EF, MN|EF,
EF||BC.

a) Jokaxkure, uto BC|| KP.

6) Haiimure KP u MN, ecii BC=24, KP:MN = 8:3.

3. ITnockocts o mpoxoaut yepes ctopoHy AB tpeyronbHuka ABC. Ilpsamas nepecekaer
cropoHel BC 1 AC B Toukax M u N cootBerctBeHHO. MC:BC=6:13, NC:AN=6:7.

a) Jokaxwure, utro MN || a.

6) Haiimure MN, ecrm AC=39.

4. Touka F nexxut BHe miockocty Tpaneruu ABCD.

a) Jokaxwure, uro AF u BC ckpeljuBatoiyecs.

6) Uemy paBen yron mexay AF u BC, eciu yron AFD paeen 70 rpaaycos, yron FDA
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paseH 40 rpazycos?

IIpakTHueckas padora Nedl
«BbIuHC/IeHHe 3/IEMEHTOB MHOTOTPaHHUKOB: PE0pa, AMaroHa/ M, yrjibh»

3adaHue 1 -
OT JepeBsSIHHOM TIPaBU/ILHOM MSTUYTO/ILHOW MPU3MbI OTITAIUIN BCe eé [
BepilvHbI (CM. puc.). CKO/MBKO TpaHel y TMOMyUMBILEroCs MHOTOTPAaHHHKA T’
(HeBMIMMBIe pEOpa Ha PUCYHKe He W300pakeHbl)?

,|
—

| /
" o

iy
'\.

3adaHue 2
Hatigure yroJ ABD MHOT'OTDaHHUKa,
n300pakeHHOTO Ha pUCyHKe. Bce fAByrpaHHble YIJIbI
MHOTOrpaHHUKa TpsiMble. OTBeT flaiiTe B rpajlycax.

3adanue 3
IlBa pebpa TpsSIMOYTOJBHOTO TMapasuiesienuriesia,
BBIXO/ISIII[MEe W3 OJHOM BepIlWHbI, paBHbI 1, 2. [110111a/1b TOBEPXHOCTU

napasuienenunezia pasHa 16. Haiiaure ero guaroHasib. .
3adanue 4
IIBa pebpa TpSMOYTOILHOTO Tapasuiesienure/ia, BIXO/SIIe o u3
OZIHOM BepIIMHBI, paBHbI 2 U 6. OO0beM Tapasienenunena paseH 48. " |
() o I
Hatinute TpeThe pebpo mapasuienenurie/ia, BbIXOASIee U3 TOU JKe |
BEpILUHbI. I —
3adaHue 5

Havipgure kBagpar paccrosiHusl Mexay BepiumHamu C u Al
MpSAMOYIOJIbHOIO  Tapasuliesienuneja, Ajasg Kotoporo AB = 5,
AD = 4, AA1=3.

ITpakTHueckas padora Ne4?2
«O0BemM nUpaMHAbI, KOHYCa U IIapa»

3aganue 1.

[uameTp ocHOBaHMS KOHyca paBeH 12, a aymmHa obpasytoireid — 10. Haiigute o6bem KoHyca.

Y
B otBeTe 3anuuiute E
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Peienue:

1

V== nr’h

3
_ _ _1 2 0
r=6 h=8 V—§7I'6‘8—967'[
OtBeT: 96.
3agaHue 2.

Pebpa mpsiMoyronbHOro Tmapanienenunesa paBHel 4, 5 u 8. Haligute o0bem

MnapaJsijiesendrie/ia.

V=a-b-c-¢opmyna c 5 knacca
V=4-5-8=160
OtBeT:160

3agaHue 3.

10 .
Pagnyc ocHoBaHus IM/IMH/PA paBeH 4, BbICOTa e Haiigyre 06bemM uIvHApA.
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u 3. Haiiiure 06beM nmpaMu/ibl, ec/ivd eé BpiCOTa paBHa 9.

BBICOTY KOHycCa nornosiaM. Haiiure o6bemM 0TceueHHOTo KOHyca.

N | s

V=nr’h

2 10

V=mn-4"-—=160
T

OTBeT:160
3azanue 4.

B ocHoBaHumn TpeyFOJIbHOI‘;I MUpAMUJBL JIEXKUT HpHMoyFOHbHLIﬁ TPEYroJIbHUK C KaT€TaMU 4

1
V==S,,h
3 OCH
Soen :l-a-b S=l-3-4=6
2 2
V=l-6-9:18
3
OrgeTt:18
3agaHue 5.

O6mwem kKoHyca paBeH 12. ITapasuieslbHO OCHOBAaHUIO KOHYCa TPOBEZIEHO CeueHue, Jersiiee

Crmiocob 1.

JlvHeliHble pa3mepsl O60s1bIIOro KoHyca ' U h. JIuHeliHbIe pa3Mephl MajleHBKOT0 KOHyCa

1 >
_ =12
37Tr

W |~

NI

r
- Hu

2



I[Tpeobpasyem:
nr’=36 S Ar=v

[ToxcraBum:

1
—36=V
24 ”

V, =15

OtBeT:1,5 - C/IO)KHO

Criocob 2.

[Topckaska:

[Ipu n3MeHeHUM BCeX JMHEHHBIX pa3MepoB Tena B k pa3, o0beM 3TOro Tena M3MeHsIeTCs B

k® pas.
k=2 k=8 v=12=15
8
OtBet:1,5

[laHHBII TIpyeM pellieHus 3a/lay He TpeOyeT 3HaHUs1 PopMyJibl 06bemMa KoHyca.

3agaHue 6.

Konnueckasi BOpoHKa 06eMOM 16 TUTPOB MOTHOCTBIO 3aroTHeHa KUJKOCThIO. V13 BOPOHKH
BblUepIiajy 4acThb XKUAKOCTH, NPHU 3TOM ee YpPOBeHb CHU3WJ/ICA [0 IOJIOBUHBI BbICOTbl BOPOHKHU.

CKo/IbKO JIMTPOB XXUJKOCTHU Bblqepl'[afll/l?

k=2 k’=8 v==—=2
8
HalijeM CKOMBKO JIMTPOB >KUAKOCTU BblUepHasu:
16-2=14
OtBeT:14
3aziaHue 7.

65



1 .
B cocyg B BuZle KOHyCa HaMTa )KUAKOCTb [10  BbICOTBL O0BemM HaIMTOM KUAKOCTH PaBeH

5. CKOJIBKO XKUJKOCTU HY>KHO OOJIUTD, yTOOBI HAIIOJIHUTE cocyn, ,E[OBerY?

N

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

HaiiieM CKOJIbKO YKHAKOCTH HY>KHO JJOJTUTh, UTOOBI HAaIllOJIHUTh COCY/l IOBEPXY:
320-5=315
OtBeT:315

3agaHue 8.
O6Bém mpsiMoyrosibHOTO Tapaiienenunesa paBeH 108. Uemy Oyzer paBeH 00BEM

TiapasiiesienuIesia, ecii Kakoe ero pebpo yMeHbIINTh B TP pa3a?

108
k=3 k’=27 V=—"=4
27
OTtBeT: 4
3aganue 9.

O6bém mwmuHzApa paBeH 30. Uemy paBeH 00BEM KOHyca C TaKMM >K€ OCHOBAaHMEM U

BBICOTOM?
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[Topckaska:
Ec/i LUIMHAP ¥ KOHYC UMEIOT 00I1jee OCHOBaHKE U BBICOTY, TO V= 3 V,

1
V,==-30=10
k3

OtBeT:10

3aganue 10.

O6bém kKoHyca paBeH 25. UeMy paBeH 00BEM LMIMHApPAa C TaKUM >Xe OCHOBaHMEM U

BBICOTOM?

IIpakTHueckas padora Ne43
«CeyeHHsI MHOI'OI'PDaHHHUKOB M 11apa. [IpaBuiia mocrpoeHus»

3adaHue 1.

PaBHOOOKasi Tparieljydsi BpalllaeTCs BOKPYT OCH, TIPOXOJSAIIEeM uepe3 BepIIMHY HIKHETO
OCHOBAaHHUSI MapasiienbHO BbicoTe. HaliiuTe 06beM ToyuyeHHOTO TeJa BpallleHusi, ec/id HIKHee
ocHoBaHue Tpaneuu 10 cM, BepxHee 0OCHOBaHUe 6 CM, a OCTpbI yron 60°.

3adauue 2.

KBazipat co cropoHO¥ 4 CM BpaljaeTcss BOKPYT OCH, TIPOXOAsIiell depe3 OJHY W3 ero
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BEPIIUH apasuie/lbHO JUaroHa Iy KBajpara HalT 00beM MoiyueHHOTo TeJla BpallleHusl.

3adanue 3.

Pagyyc OCHOBaHMSI KOHyCa paBeH 3V2cM, a 00pasyioljye HaK/IOHeHbI K IIOCKOCTH
OCHOBaHUS 1o, yryioM 45 rpaaycos. Halinure 06beM KoHYyCa.

3adaHue 4.

Haiiute 00beM IWIMHAPA C BLICOTOM, paBHOW 5 CM, €C/IM AMaroHajb OCEBOTO CEUeHMs
L[UIMH/Pa 00pa3yeT C MI0CKOCThI0 OCHOBAHUS yroJi 45 TpajiyCcoB.

3adaHue 5.

Haiimute 06beM 11apOBOTO CEKTOPA, €C/IA PaJIuyC Iapa paBeH 3 CM, a PauyC OKPYXHOCTH
ocHOBaHu4 - V5 cM

3adaHue 6.

Haiisute OOKOBYIO NMOBEPXHOCTb KOHYCa, B OCEBOM CEUE€HHM KOTOPOrO0 pPaBHOCTOPOHHHM

TPeyroJIbHUK CO CTOPOHOM 6 CM.

3adaHue 7.

B tmnvHpe npoBeieHa IJIOCKOCTb, NapasiiebHas OCH U OTCeKarolast OT OKPY>KHOCTH AyTy
B 120°. Juaronanb ceyeHus: paBHa 20 cMm. CeueHue yjaneHo oT ocu Ha 3cM. Hakpure niomjaab
OOKOBO¥ TOBEPXHOCTH LIUTUH/IPA.

3adaHue 8.

Pasyc ocHOBaHMsI KOHyCa paBeH 6cM, a oOpa3ytoiijasi HakK/IOHeHa K TJIOCKOCTH OCHOBaHUS
niog, yryiom 30°. Haligute 1uiomazib 60KOBOM MOBEPXHOCTH KOHYCA.

3aodaHue 9.

[Tnoijagpe ceueHus 11apa MJI0CKOCTHIO, TIPOBeAIEHHON Uepe3 KOHel| JuamMeTpa 1oz yriaom 60°

K Hemy, paBHa 75I1cm®, HaiifuTe mionafb MoBepXHOCTH 1apa.

3aoaHue 10.
Croponsl TpeyrosbHrMkKa MNK kacatorcst mapa. Haiiaure myoujaZib NMOBEPXHOCTH 1lapa,

ecyii MK=9 oM, MN=13cm, KN=14 cvm wu paccrosHMe OT LeHTpa 1apa [0

6
riockoct MINK paBHO VP em.

IlpakTHueckasi padora Ned4
«Pemrenne 3a/jay, CBA3aHHBIX C IPUMEHEHHEM NPAaBUJI AeHCTBHI C BEKTOPaM#U»
3aoaHue 1

YnpocTtuTe BhipaXkeHue: @ _ @ _ m _ ﬁ ! m _ m

3adaHue 2
Ha ocu Ox HaliTH TOUKyY, paBHOYZa/leHHYH0 OT Touek A(2;—4;5) u B(—3;2;7)
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3adaHue 3
Harmvcatb pa3noxxeHue BeKTopa X 1o BekTopawm (a,b,c)
X=(-4;4;4), a=(3;1;0), b=(-1;0;6), c=(—1;2;0).

3adaHue 4

3azaHbl Ba BeKTOpa B IIpocTpaHcTBe. Halu:

a) UX CyMMy;

0) X pa3HOCTb; KOCUHYC yT/Ia MEXIY HUMU;

B) UX BEKTOPHOE TIPOM3Be/[eHHe.

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

IIpakTnueckas pabora Ne45
«[IpocTeiimue 3ajauu B KOOPAMHATAX»

3azanue 1.
CocraButh ypaBHeHHe cephbl pajuyca R =5 c 1leHTpoM B Hauajie KOOpAWHaT.
3azsanue 2.
Hanucats ypaBHeHue c¢epsl € LieHTpoM B Touke C (2; —3; 5) ¥ pajuycoMm, paBHbIM 6.
3azsanue 3.
Haiitu LieHTp U paguyc cdepsl (x + 4)* + (y — 3)*+ z* =100.
3azsanue 4.
JJokasatb, UTO ypaBHeHUe
xX*+y*+z —2x+4y—-6z2+5=0
SIBJISIETCS] YypaBHEHUEM C(ephl.
3azianue 5
Hanuiuvre ypaBHeHue NpsIMOi MPOXOo/slLLel uepe3 iBe faHHble Touku C(2;5) u D(5;2)

IIpakTnueckas pabora Ne46
«CkansApHoe Npou3Be/ieHHe BeKTOPOB»

3aganue 1

Ha ocu OxOx HailTh TOUKY, paBHOY/jarieHHy0 oT Touek A(2;—4;5) u B(-3;2;7).

3azianue 2

Haiitu kocunyc yria mexxzy Bektopamu AB u AC.

A=(-4;4;4),B=(3;1;0),C=(—1;0;6).

3aganue 3

KomrianapHsl i1 BekTOpa a,b,ca,b,c?

a=(-3;2;1),b=(3;1;2),c=(3;-1;4)

3aganue 4

3ajaHbl /iBa BEKTOpa B IpocTpaHcTBe. Hailtu:

a) UX Cymmy;

0) X pa3HOCTb; KOCUHYC yT/1a MeXIy HUMU;

B) UX BEKTOPHOe NIPOM3Be/leHue.

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

3azianue 5

Halitu panr u 06a3uc cucTeMbl BEKTOPOB, TepeMTH K HOBOMY 0a3ucy. 3armcaTh
Pa3/io’KeHHsI BEKTOPOB 10 HalIeHHbIM Oa3ucaMm.

3agaHue 6

KomruiaHapHe! /11 BeKTOpa?

a =(-3;2;1),b =(3;1;2),c =(3;-1;4).

IIpakTnueckas pabora Ned7
«BbIunc/IeHHe YI10B MeXXAY NPSIMBIMH M IVI0CKOCTAMH. KoopAHAaTHO-BeKTOPHBIN
MeTO/| IPH pellleHUH reoMeTpHUYeCcKHX 3ajau»
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1. HauTu yron Mexay BeKTOPaMH .
2. Haiigure yron ACB B Tpeyronbauke ABC.
3. Haiitu yribl, coctaB/sieMble BEKTOPOM C KOOPJUHATHBIMU OCSIMU.

Bapuanr 1.

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

BapuaHr 2.

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

BapuaHnr 3.

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

BapuaHr 4.

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

BapuaHr 5.

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

BapuaHr 6.

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

Bapuanr 7.

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

BapuaHr 8.

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

BapuanT 9.

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

Bapuant 10.

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

IIpakTHueckas padora Ne49

«IToBTOpEHHE H3YUYEeHHOr 0»

2 BapUaHT 3 BapUaHT
1 BapuaHT
3amanue Ne 1 3amanue Ne 1
3aganue No 1
Ha cropone HK pom6a B napannenorpamme ABC/I

Ha cropone BC
napasnenorpamma ABC/]
B3gTa Touka K Tak, uTo
BK: KC =1 : 4. Beipa3sure
BekTOphl AC, BK, CK, AK,
KO uepes AB=pu Al =K.
Bripasure AS, eciiu Touka S —
cepepuHa KII.
3aganue No 2
B paBHOGeIpeHHOM Tpamnernuu
OCTpBbI€ YIJIbl paBHBI 45°,
MeHblllee OCHOBAHHE PaBHO 5
CM, a PacCTOSTHUE MEXIY
ocHoBaHusaMHU 4 cM. Havute
OoJsibIllee OCHOBAHUE U

CPe[HIOI0 JINHUIO TPareLiu.

MHKC B3siTa Touka E Tax,
4yTO
KE : HE=1: 6. Beipa3urte
BekTopel CH, KE, HE, CE,
EM uepe3 CK=pu CM = q.
Breipasute C/, ecniu Touka /]
— cepegvHa ME.
3aganue Ne 2
B paBHOGepeHHOl TpareLyn
oCTpbIe yIiibl paBHbI 60°,
OosbImasi cropoHa paBHa 10
cM, a Oosbiiiee ocHoBaHue 15
cM. Haiigute MeHbliee
OCHOBaHUe U CPe/IHIO0

JIMHWIO Tparierunu

Touka K — cepenuna AB,
Touka P - cepenuna BC.
Beipasure BekTopsl AC, B/,
AK, CP, CO, AP uepes
BekTOpBl AB = a, Al = B.

3agaHue Ne 2
C
]
A K a

ABC/] — tparenys, BC || ALl
CJ1 = 6 cm, yroa I pasen 30°,
BC =4 cm.
Hatigyre cpeHIO0 JTMHKIO

Tparienyn.

Co,qepmaHHe, 3Tallbl TIPOBeAE€HUSA W KPUTEDUMU OLEHWBAHUSA TIPAKTUYECKUX pa60T
npeacTaB/I€HbI B METOAUUYECKHUX YKA3dHHAX I10 TIPOBEI€HNIO TIPAKTUYECKHUX pa60T.

IIpoBepka BBINO/JTHEHUsI CaMOCTOSITe/IbHOW PpPadoThI.

CamocrosiTenbHasi  paboTta

HallpaBJ/IeHa HA CAMOCTOATE/IbHOE OCBOE€HME U 3daKPEIl/IEHWE pe3yJ/IbTdTOB OGY‘JEHI/IH.

CamocTrogTenbHas

MO/ITOTOBKA

oOyvaromuxcss 1o

cieiyroriye BU/bl U (opMbl paboThI:
* BpinosiHeHNWe pacyeTHbIX 3a/laHUM.
CnHCoK 3ajja4 AJIA CAMOCTOSITe/IBHOTO PellleHHsI
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1. BLIHCHI/ITL, KdKMM 4HC/IOM (paL[I/IOHaJ'H:HLIM nim I/IppaLII/IOHaJ'[I:HLIM) ABJIAETCA UYKMC/I0BO€ 3HaueHHe
suparenn: 1) (V8-3)(3+242);  2)(v27-2/(2-3V3); 3)(V50+442)v2;

2. Haiitt abconroTHYI0 TIorpeliHocTh npubmkenus 0,55 uumcia 5/8
3. 3anuiuMTe YMC/IO B CTAHJAPTHOM BHJe. YKaKUTe ero Npsilok U OKPYIJIMTe MAHTUCCY [0 THICSUHBIX. 1)
735274; 2) 32465103;  3) 6,0054;

5 1 5 1

25'375—3%275)&%.

4. HaiiuTe 3HaueHre BbIpaKEHUS:
4\3
(0 ,216° )2
3 1
5. Borancmre: 0,09°¢0,027°
6. Brruncnure; 2322 + 23.22+1 25.
_1 13
X 2, X3 4
3/ 1
7. HatiguTe 3HaueHue BbIpaXKeHUs : X-VX npu x = 0,0625
8. PeluuTh ypaBHEeHuUS: 1)(X_2)(X+3):0; 2)(X_1) X+4_0’
1 x-3 1 x-3

9. HaiiguTe KopeHb ypaBHeHus: 1) (Z) = 64; 2) (7) =49.
10. C Kako# NpOLeHTHO!N CTaBKOM He0OXOUMO BIIOXKUTD [IeHbI'M B OaHK, ec/ii uepe3 2 rofia BK/IaJuuK XOUeT
noyuuTs 120000 py6sieii npu nepoHauvanibHOM B3Hoce 100000 pybiieid?
11. BeIuncinThb, UCMOMb3ys OMpe/ie/ieHre U CBOMCTBA JIOrapru(pMOB: 5logs16 _1qlogul2

2

207546/ log -2/~
12. Pemmre ypaBHeHue: 10g7 2x"=7x+6 1087 (X 2) 1087 X
13. Haiigure sHauenue Beipaxenns 1) 3tg 45 © - \/§ ctg60°+4sin30°
14. Hokasate ToxzectBo cos’ o -sin’ @ =cos’a -sin’
5 3m 12 3
cosa=— —<a<2m cosf=——"— n<a<——
15. Beruncuts €OS ( a+ﬁ ) , eCJI1 13 u 2 , 13 Uu 2
. 0 . 0

16. TpeoGpasoBars B npoussegenne Sin 187 +sin 20

T T

cos| ——a |+cos(a+=)

17. YIpoCTUTh BbIpayKeHue 3

0 . 0 0 Sian—coslln+ct 11m
1083157 +sin 2107+ tg420°, , *" 6 6 974

19. PewnTh ypaBHeHHe, PasIoKUB Ha MHOKHMTENH ero Jieeyio yacts SI1 X —siN3x=0

18. Brruncmmts 1

cosxz—T sin? x>+

20. Pemvte HepaBeHCTBO 1) ;2)

2arcsin| - 73 +arctg|—1|+arccos 72

21. Borunciure
. noX \/E
Mo 2)7 2
22. Pemuts ypaBHeHue
x_1
cos===, |—6m;67]
23. Haiitu Bce pellieHUs ypaBHEHUS Ha 3a/JaHHOM OTpe3Ke 3 2
y=2c0s|X— —)
24. Haiit obsacte ompesienieHWss ¥ 00JIaCTh 3HAYeHWM KaXIoH W3 ¢GyHKOMA 1) ; 2)
=2+
Y x—3
2
25. HaiiauTe TOUKM MaKCMMyMa M MUHAMyMa (yHKIMH ee MaKCUMyMbl K MUHUMyMbI Y — — X+ 6x—8
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26. BbISICHUTB, SIB/ISIETCS M, YeTHOW, HEUETHOW WM He SIB/ISIeTCSl HU UeTHOW, HU HeueTHOW (yHkuus: 1)

X, .
y=x3——+smx 5
;2) y=x"+cos3x;

27. CKOJIBKO pas3/IMuHbIX /IBYX3HAYHBIX YMCeJT C Pa3HbIMU LjppaMy MOXKHO COCTaBUTb, UCIIO/IB3Ys LUGpPEL: 1)
1u5;2)0u6;3)2,4u6;4)0,1u8;5)3,4,5u6;6)0, 2,3,4u6?
28. AZMUHMCTpALIMS TOPO/a pPelliiia reperMeHoBath 3 yiuiipl. K BbIOOPY ObUTH Tpe/iockeHbl 7 Ha3BaHMUIA.
CKOJILKUMH CIIOCO6aMU MOTYT ObITh TIEPEUMEHOBAHbI 3TH 3 YJTULBI?
29. CKOJIbKUMH criocobamMy MOYKHO pa3MecTUTh 6 pa3anyHbIX aBToMoOuIel B ceMu OJHOMECTHBIX Hokcax?
30. B marasux noctynuno 30 XON0AWIBHUKOB, TSIThb U3 KOTOPBIX MMEOT 3aBOACKOM AedekT. CroydyaliHbIM
06pa3oM BBIOUPAIOT O/IUH XOJIOJUIBHUK. KakoBa BEPOSITHOCTB TOTO, UTO OH Oyet Ge3 fedekra?
31. KakoBa BeposITHOCTb TOTO, UTO B YeThIpeX CIaHHBIX KapTax OyZeT ouH Ty3 U OJUH KOPOJb?
32. HaliT: a) MaTemaTmueckoe OXXHJaHWe, 0) ZAWCIepcHio, B) CpefHee KBaJpaTHuUeCKOe OTK/IOHEeHHe
JTUCKPETHOM C/TyuaiiHOM BeJTMUMHBI X 110 U3BECTHOMY 3aKOHY ee pacrpe/ie/ieHus], 3a[ildaHHOMY Tab/IMuHO:

X 8 4 6 5

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

33. Cymma 6eckoHeuHO yOBIBarOILel reoMeTpruecKoi mporpeccud pasHa 150. Haiitu by, ecu q = 1/3
34. BbIunc/iuTh NPOM3BOHYIO QYHKIMN (12 -7x ]3 . ( x>-2x )4
35. C MOMOIIIBIO TIPOU3BO/IHOM Hal/[|Te MPOMEXKYTKY BO3pacTaHust ¥ yobiBanus GyHkimm: f(x) =x* — 8x* + 3.
36. CocTaBbTe ypaBHEHHe KacaTelbHOM K rpaduKy GyHKIMH y = X° + x* B Touke ¢ abcrumccoi x0 = 1.
37. Pemuts ypaBHeHue x*- 5 x>+ 8 x°- 5x+1=0
37".2"=5

38. Peruthk cucTeMy ypaBHeHMH | y g

4*-6%3"+2=0.

39. Pewmre ypasHene:y/2 x - x2+ 8+ x2- 4 x=v-x-2+1

1 Vx

40. Pewwumb HepaseHcmeo —; >—

X -8x+7 x-8x+7
41. M306pa3uTe paccTosIHUE U YTOJ MEKAY CKPeLMBAOIMMUCS JUaroHa/IsIMY TapasiyiesbHbIX rpaHei Kyoa.
42. B xy6e ABCDA;B;C;D; HatiTi yron Mmexxay npsmeiMi A;:D u D-E |, rae E - cepenuna pebpa CCy
43. [ana npsivas 1 fiBe Touku A U B, pacriono)xeHHble 10 OHY CTOPOHY OT Heé. HalijuTe Ha npsiMoii Takyto
Touky C, uTobbl TpeyrosbHUK ABC nMes HauMeHbIIH TIEPUMETP.
44. Haligure o6beM LWIMHIpPA C BBICOTOM, paBHOW 5 CM, eC/d JAMaroHajb OCEBOTO CEUeHHUs LWIMH/PA
obpasyeT C MI0CKOCThI0 OCHOBaHMs yrou 45 rpajiycoB.
45. [Tnoujaze ceyeHus Iapa IVIOCKOCTBIO, TPOBEEHHO uepe3 KOHel] JraMeTpa o yriaoM 60° K HeMy, paBHa
75I1cm?. HaliiuTe 1101a/b MOBEPXHOCTH ILapa.
46. Haiigure guametp mapa, 06beM KOTOPOro paseH 361 cm>,
47. CTOpPOHBI TPeyro/ibHUKAa paBHbLI 12cM 1 9 ¢, a yros Mexxay Humu 30°. HaliTi II01a/ib TPeyro/ibHUKA
48. HanumcaTs ypaBHeHUe cdepsl ¢ 1ieHTpoM B Touke C (2; —3; 5) ¥ paauycoM, paBHbIM 6.

IIpoBepKa BbINO/IHEHHsI KOHTPO/IBbHBIX pabor. KoHTposnbHas pabora mpoBOAWTCS C
11eJIbI0 Pe3yJ/IbTaTOB O0yYeHHs W TIOC/IeIyIOLIero aHalirM3a TUIMWYHBIX OLIMOOK W 3aTpyJHEHHUM
00yyJaroImyxcsi B KOHL|e M3y4yeHHs] TeMbl WM paszena. CoriacHO KaneH/apHO-TeMaTUYeCKOMY
TUIaHy JUCLIMTUIMHBI TIPeyCMOTPEHO MPOBe/IeHHe CIeIyIOLMX KOHTPOJIbHBIX paboT:
KonTtposnbHast pabora Nel 1o pa3geny «Anrebpa»

KontponbHast pabota Ne2 1o pa3zgeny «OCHOBBI TPUTOHOMETPUM»

KonTtposnbHast pabota Ne3 110 pa3zgeny «PyHKIMH, UX CBOKCTBA U rPadUKm»
KontponbHast pabota Ne4 110 pa3zeny «D/ieMeHTbI TEOPUU BePOSITHOCTeM U CTaTUCTHUKU»
KonTtposnbHast pabota Ne5 1o Teme «IIpon3BoHasi U ee IpUMeHEHHE»

KounrposbHas pabota Ne6 o paszeiny «YpaBHeHHUs] U HepaBeHCTBa»

KonTtposnrHast pabota Ne7 110 pa3zeny «IIpsiMbie ¥ TIJIOCKOCTH B IIPOCTPAHCTBE»
KontposnbHast pabora Ne8 1o pa3zgeny «MHOrorpaHHUKHY U KPYTJIble TeJsia»

KoHnTtpo/ibHasi pabora Nel
Bapuaum 1
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25 30
3anuimmTe uMcsa B BUJe OeCKOHEUHbIX MepPUOANYeCKUX Jpo0eii: ,
3amnucath B BUZie 0OBIKHOBEHHOM /IpoOU OECKOHEUHYIO JIeCITUUHYI0 Apobb: 1,(7);
-5,3(23).
1.t
Bebluncrenve: (g )?

Boruncrure: (23/2)°
Brruucure: ‘:’/a . %/Z

[pencraBbTe B BUje CcTeleHell ¢ paljioHaIbHBIM [T0Ka3aTeneM

Vx\x

X
Hatigure 3HaueHre BbIpayKeHUI \/? +4/16b? + 4b npu a = - 2000, b = - 3000
2 1 13 3
1 -1_5-93%34.1_5
3 ) 3 ) ) ) 9

Pacrionoxxure urcia B nopsijke BO3pacTaHUst
0,5
x-16 x+4
0,5 .
+x7°+1 " x*-1

YrnpocTture BblpakeHue Y Hali[uTe ero 3HaueHue pu X = 2,25

Bapuaum 2

2 8
7 15
3anuiIMTe 4ncia B BUJe 6eCKOHEUHbIX TIepUOAUYECKUX ApO0eit: ,
3anucath B BUZie 0OBIKHOBEHHOW /IpoOU OECKOHEUHYIO JIeCITUUHYO Apo0b: 4,(8);
-2,6(93).
1

Brruucnure: 81 OOOOZ
Boruncmre: (-3v/2)

Boruncimre: v144 - i‘/@

[pencraBbTe B BUe CTeTieHel ¢ pal[oHaIbHBIM [T0Ka3aTeieM

x*-Vx
P

HatiguTe 3HaueHUe BbIpa)KeHUM 4/ 9 a2+\/?+3a mipu a = - 100, b =- 2000
3 2 4

2 4;2;%;23;23

Pacrmiosioxurte uncia B Tropsake BO3paCTaHUA

x-9  x*+3
x-x"+17 x4

YrpocTuTe BbIpaXkeHue U HaliiuTe ero 3HaueHUe Ipu X = 6,25

Bapuaum Ne 1
log, 81

1. BeIuucIuTh

log,, 13

2.Berunciuthe

log, log,9

3.BeunciuTb
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1g125
1g5
4.BbIUnCIUTD
log.12- log. 3 +log.9
5.Burunciauthb

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

6.Brrunciuth

log, 2- log, 2 -log, 6 +log, 6
7. BeIUMCIUTB

lg7(log,15+l0g, 4- log, 6)

8.Berunciute

log, .4+
9. Beruncmts 05 3 208t ‘
10 . Pemmre ypasuenne  logg|7-x)=2.

11. Haiizute KOpeHb ypaBHEHUS log.(x-1)= log5(2 x-3.
12. HaiiguTte KOpeHb ypaBHEHUsI 2log.’x-7log. x+3=0.
13. Haligute KOpeHb ypaBHeHUs log,(7-x)=log,(1-x)+1
14. Haiiiute KOpeHb ypaBHEHUS 2log,(3x-5)=log,(15-x)
Bapuanm Ne2

log 125
1.Belunc/iTh
2.BeunciiTh log, >

log, log, 64
3.Berunciuts

1g 256

lg4

4 .BberynuciinTh
9
log, 6 +log, 4 +log, By

5.Beauciuthb

2log, 27 - log, 81- 2log, 18

6.BriunciuTs
25
2log, 8 +log, TS log, 25

7.BBIUMCIuTD

1g 3(log, 25- log, 2 +10g, 8)

8.Berunciuthe

1
9.BpruncaTh o%*" %3
10. Pewure ypaBHeHUe log [-3+x|=1
11.Pemmuire ypaBHeHue logs(x+17)=logs(2x+7)
12. PelliiTe ypaBHeHHe log,(3x+8)=log,(3-x+1
13. Pemvire ypaBHeHue log,’x-3log,x+2=0

14. Permmire ypaBHeHue log,(18-x)=4log,2
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Bapuanm Ne3
log S
‘16
1.BuiuncinTn

log,, 9

2.BbIunCInTh

log, log, 256
3.BeunciuThb

1g 32

1g2
4.BbrunciiTh

2
log,5+1log,25+1log, —
84 29 84 125

5.BBIUUC/IUTD
log,10- log, 5+log, 8
6.Brrunciuts

2log, 32- log, 256- 2log, 14

7.BBIUnc/iIuTb

Ig2(log, 75- log, 15 +1og, 20)

8.Berunciute

9.Beruncuth: 4°%°+9
10. Peumre ypaBuerue log,(-5-x|=3
11. Pemmre ypaBrenue log,,(4x-9)=log,,x

12. Pemvite ypaBHeHue 2log, x +5log,x+2=0.
13. Perite ypaBHeHUE log,.(2x-1)-log,,x=0
14. Perumte ypaBHeHne 118 V=2,
Bapuanm Ne4
lo i
&5
1.BbIuKC/IUTD
104‘%121 11
2.BbIUNCIUTD
log; log,, 2
3.BeruncinTb
1g 27
lg3

4.BbryuciuThb

log 10 +log. 50~ log. 4

5.BeauciuTb

log,8- log, 3+log,12

6.Bbruuciutb
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3log, 4 +log, 1—2 - log, 15

7.BpIuncinTb
Ig4(log, 35 +log, 2- log, 7)
8.BbruncauTs
9.BulunC/IUTL 25083 108527
10. Pemmite ypaBHeHue 10g,(6-x) =5
11. HaiizyTe KOpeHb ypaBHEHUs log,(x+3)=log,(3x-15)

12. Pemmre ypauenne  log x=- log,,(14-x)
13. Pemmute ypaBHeHue log,(x+17)=log,(2x+7)
14.Pemmte ypaBHeHHe 3log,’ x-7log,x+2=0

KoHTposibHasi paboTa Ne2
1 eapuanm

1. a) mepeBeCTH IpalyChl B paJjuaHbI: 155" , 550;
2n m

6) TIepeBeCTH pajjuaHbl B TPafychl / ‘15

: 5
SiIna=—
2. Haiigute Cl9g @ | ecyin 3 W o nexur Bo 2 YeTBEPTH.
3. Beruucnure:
a) V/35sin60°+cos 60°sin 30 ° —tg 45° ctg 135°+ctg 90°;

I LT T . .
cosE—\/551n—+\/§tg— sin T 14+25sin = cos -

6) 4 3.B) 6 12 12
4. Permre ypapHenue: V2sin3x—1=0
5. Permte ypaBHeHue: 2 COs* X —3¢€0s x—2=0
6. YnpocTtuTe BbIpakKeHue:
(1—cosa)(1+cosa)
a) sinz(—a) a#mn,n € z;
cos 377T+0( —2sin({m—al
6)cos(o—B)—2sinasing  B)sinla+7]
r) sin(3m+a)+cos(m—a)—sin(—a)+cos(—a).
7. Pemte ypaBHeHue: C0S3X €085 X=sin3xsin5 X
2 eapuanm
1. a) mepeBeCTH IpaflyChbl B pajiiaHbI: 175" 75,
2n
6) IIepeBeCTH pajjuaHbl B TPAfyChl I 12
5
cosa=—
2. Haiitu (9 @ | ecn 3w anexur B 3 YeTBEpTH.

3. Beruncimre:
a) sin 30°++/6 cos 45 sin 60° — tg30°ctg 150°+ctg 45°;
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.3
5 053 V2 G+ B S )4sin21200—2cos600°+@t9660°.
B

4. Pemmte ypasHerne; 2C0s3x—2=0

5. Perumte ypasHeHue:2 Sin” x —3sin x—2=0
6. Yrpocture BblpaxkeHue:
(1—cosa)(1+cosa)

a) sina ‘a#m,n € z,

6) sin(2m+a)+cos(m+a)+sin(—a)+cos(—a).
8)cos(a—pB)—cos(a+f);

2)sin(—a)+cos(n+0()

1+2cos(%—0{)cos(—or)

sin 6 x cos x+cos 6 x sin x=
7. Pelliute ypaBHeHUe:

3 eapuanm

1. a) nepeBecTH rpafyCchl B pajiiaHbI: 195" ) 950;
3m 2m
0) rmepeBecTy paiuaHbl B TPayChl 7’15 .
: 7
Sma=—

2. Haiigute Clg @ | ecyin 3 W o nexur Bo 2 YeTBEpTH.
3. Berunciure:

a) V2sin 45" - cos 30"sin 60"+ctg 45 tg 135" tg0";

T Tt Tt
in—+v2cos——+v3ctg—. COS
sin 3 cos Vv3ctg 6 5)

251 . i
———|—2sin—cos—
3 12 12.

4. Pemte ypasHenue: 25in3x—1=0

5. Pemre ypaBHeHue: 2thX—3th—2:0.
6. YnpocTtute BbIpakeHue:
(1—sina)(1+sina)
a) Cos
6) sin(m+a)+cos(2m+a)—sin(—a)—cos(—a).
g)sin(a+pB)+sin(a—pB);

T
, aF—+mn,n € z;
2

sin(37n+a)+sin(2n+o()

2)

2cos(a)sin(—a)+1
7. Pemmre ypaBHeHue: SIN2 X COsX+Ccos2xsinx=1

4 eapuanm
1. a) mepeBeCTU rpalyChl B paJiaHbI: 145° , 157,
ST T

6) TlepeBeCTH pajjaHbl B TPagychl 2 7.
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2
cosa=——
2. Haiitu (9 @ | ecrin U O JIEXKUT B 3 UETBEPTH.
3. Berunciure:
a) cos 60°—+/6 cos 30 sin 450+ctg 30° tg 150°— tg 45°;

. 3
5) sin g +2cos =B eig 7. 5 25in870"+y12cos 570"~ tg*60°.

4. Permre ypasHene: 2€0s3x—1=0

2 —
5. Pertite ypaBHeHHe: 2 Ctg-x— 3 ctgx— 2=0 .
6. Ynpocture BbIpakeHue:

(1-sina)(1+sina)

a)COSZ<—0() ’a¢5+7m,nez.

6) sin(m—a)+cos(3m—a)+sin(—a)+cos(—a).
cos® x—sin’x
p) SIN2X

r) sin(a—f)—sin(a+f3)
7. Pemmiute ypaBHEHUe: sin3xcos5x—cos3xsin5x= 0,5

KonTposbHasi padora Ne3
Bapuanm 1

1. Io rpadwky GyHKL|M OTBETHTE Ha BOMPOCHI:

1) KakoBbl NpOMeXXyTKU BO3pacTaHusi PyHKLMN?

2) KakoBbI TPOMEXYTKH YObIBaHUS (DYHKLIUU?

3) Ha3oBuTe TOUKM MakCMMyMa U MUHUMYyMa GyHKLUH. Kakve 3HaueHus1 MpUHAMaeT QYHKLMS B
3TUX TOUKaX?

4) KakoBbl HauboJiblliee ¥ HauMeHbIllee 3HaUeHUs TUX QYHKIWI Ha oTpe3ke [-2; 2]?

5) B kakux Toukax (DyHKLUS He SIB/ISI€TCS HelpephIBHOW Y KAKOBBI 3HaUeHUsT (DYHKLIUU B STUX
TOYKax?

6) Ha kakux mpomMexxyTKax (QyHKI[MsI HellpepbIBHA?

7) dyHKIMA, U300pakeHHas Ha rpaduke, SIBJSIETCS YETHOM UM HEUETHOM?
ylr
3

2
1

5)41-8l-2]-1]0| 11218 4]5 z
_ 5x°

=X-3x. 5 1-¥
2. [loKa)kuTe YeTHOCTb (HEUETHOCTh) (PYHKLMU: a) y= ;0 0) X,

_ 3
3. UccnepyiiTe pyHKLMIO M TIOCTPOWiTe ee rpauk y _(X 2) 1

_ 2
4. Haiizute 067acTh oripefienieHust GyHKLWU: cos’x
5. Haiizure o6acTb 3Hauenuii dpyskupy: Y =2COS X (gX
y=log, x

6. B oiHOI1 cucTeMe KOOpAMHAT CXeMaTUUeCKH MOCTpouTe rpadmKy GYHKLIUNA 4 g
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vl

Aol

7. PellliTh ypaBHeHHe: a) (

2—3x
l) _25
5

6) 4*+2¥—20=0_
Bapuanm 2

1. ITo rpaduky yHKI[M OTBETHTE Ha BOTIPOCHI:

1) KakoBbI IpOMeKyTKM BO3pacTaHusl (GyHKLMU?

2) KakoBbI TPOMEKYTKH YObIBaHUS (PYHKLIAN?

3) Ha3oBuTe TOuk1 MakcMMyMa U MUHUMYyMa GyHKLuM. Kakue 3HaueHus1 NpUHKUMaeT (QYHKLMS B
3TUX TOYKaXx?

4) KakoBbl HanboJiblllee ¥ HauMeHbIIlee 3HaUeHUs STHUX QYHKIMI Ha oTpe3ke [-2; 2]?

5) B kakux Toukax (hyHKLUs He sIB/ISIeTCsI HelpephIBHOW U KaKOBbI 3HaUeHUst (PYHKLIMHU B 3TUX
TOUYKax?

6) Ha kakux mpoMexxyTKax (yHKLHsI HerlpepbiBHA?

7) ®yHKUus, n300paykeHHast Ha Tpad ke, sIB/ISIETCS] YeTHOM WJIM HEUETHOM?

YA

|
(=]
|
o
|
NS
|
W
|
4]
|
-
S
-
]
W
e
()]
(=]
5

y:|x\+2
(X2+2);6) X2

(x+2]4.

_ 4
2. [loKa)KuTe 4YeTHOCTDb (HEUETHOCTh) (DYHKIUH: a) y=x

3. Uccnenyiite ¢GyHKLUIO U TIOCTPOIiTE ee rpadrk y= 4-
1

Y=
4. Hatigute o6nacTh oripeieneHust yHKIUU: 1+2sin2x

5. Haiizute o6/macTh sHauenuii dpyskupn: Y —2+3COS5 X

— X
6. B oZjHOI crCTeMe KOOpJMHAT CXeMaTUUeCKH I0CTpoiiTe rpaduky GyHKLuii Y — log,x ;¥ = 4

2x-3_
7. Pemnth ypaBHeHHe: a) 0’1 _10, 6) 9" —7-3"—18=0,

KonTposbHasi padora Ned
Bapuaum 1

B amyke nexxar 20 mapukos, 12 13 KOTOPbIX YepHble. KakoBa BepOATHOCTD BBLITALLIUTH HAyraj:

a) YepHBIN LIapUK?

0) TpU YepHBIX LIapHKa 3a OJHH pa3?
[aHa BbIOOpKA pe3y/ibTaTOB BHEILIHEr0 OLleHWBaHUs 110 MaTeMaThKe HeCKOJIbKUX 4YesioBeK (B
6anmnax):167, 197, 167,145, 145, 180, 150, 195, 167,137. CocTaBuUTh TabJIUITy pacripezie/ieHust
3/IeMeHTOB BbIOOPKH T10 YaCTOTaM M OTHOCUTe/bHBIM uacToTaM. HaiiTu Mozy, MeauaHy, cpeJjHee
3HaueHHe BBIOOPKHU. [I0CTPOUTE MOIMTOH YacToT.
B Kopo0OKe /1e>kaT KapTOUuKH, Ha KOTOPBIX 3arrcanbl 0ykBbl cioBa OCHOBATEJIBHOCT.
KakoBa BeposSTHOCTh TOTO, UTO Ha HayTa/| B3sITOM KapTouke Oy/eT 3anvcana Oyksa: a) O; 6)
coryiacHast 6ykBa?
Hatimure A UBu A n B, eciu A={2;3;7}, B={5;7;3}
B kopo0Oke nexkat 4 rony0six, 3 KpacHbIX, 9 3e/ieHbIX U 6 )Ke/IThIX IIapruKoB. KakoBa
BEPOSITHOCTH TOTO, YTO BEIOPAHHBIN IIAPHK OyZieT He 3e/1eHbIi?
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KakoBa BepoSITHOCTb TOTO, UTO IPU NIOAOPaCkIBAaHUM UI'PaIbHOM KOCTH BhITIaZleT He Oosiee Tpex
OUKOB?

Ha gecsitit KapToukax 3amucaHbl HaTypanbHble uncia ot 1 go 10. Hayrazg GepyT ABe U3 HUX.
KakoBa BeposITHOCTb TOr0, YTO MOZYJIb PA3HOCTH YKCeJl Ha KApTOUKax paBeH 37?

Penth ypaeuenue: C %= 153

Bapuanm 2
B Ba3ze niexxar 15 KoH(eT, N4Th U3 KOTOPBIX II0KOIafHbIe. KakoBa BEpOSITHOCTh BBITALIUTh
HayTaz: a) IIOKOIaJHYI0 KoHGeTy? 6) TpH II0KOo/afHbIe KOH(EeThI 3a OAWH pa3?
. [anHa BbIOOpKa KoyinyeCcTBa HOBOPOJKAEHHBIX B ropo/ie A Ha MPOTSHKeHUH HeCKOJIBKUX [THel: 56,
45, 51, 46, 48, 50, 46, 48, 49, 51. Halit Moy, Me/iiaHy, Cpe/iHee 3HaueHHe BLIOOPKHU.
[TocTpoWTh MOIUIOH YacToT.
B xopobke nexar 30 KapTouek, Ha KOTOPBIX 3anvcanbl yncia ot 1 o 30. KakoBa BepoSITHOCTb
TOr0, UTO Ha HayTa/, B3siTON KapToukKe Oy/leT 3am1caHo YKMC/Io, KOTOpoe: a) KpaTHO 7; 6) He
KpaTHO HU YUCJTy 2, HU YUCTY 3, HU YUCITY 57
Haiigute AU Bu A n B, eciu A={2;3;7}, B={5;7;3}
Manbumk 3a0b11 IOCTeAHIO 1Py ceMu3HauHOTO HOMepa TenedoHa Apyra. Kakosa
BepOSITHOCTh TOT'0, UTO OH Habpas BepHbI HOMep.
bpocaroT nrpanpHy0 KOCTh 0jMH pa3. KakoBa BepOSITHOCTB TOTO, YTO BBINNAZET YUCIIO, He
MeHbllIe JIByX?
Ha kaproukax 3ammcansl urcia ot 1 10 12. Hayrag 6epyT iBe u3 Hux. KakoBa BeposiTHOCTb
TOT0, UTO CyMMa UHCeJ Ha KapToukax Oy/eT paBHa 127?
Pewnth ypaBHeHue: A %= 20

KonTposbHasi padora Neb

Bapuaum 1
1. Haitt mpou3sBoiHY0 (QyHKLMU
2 1
_ 3 83’ 1=y Ex|?

X’ o)X BX; r) VX 'l 3, e)( 24
2. Haiitn f (XO)

F(x)={3-2x, 1,=- 1 flx)==-32, x,=
a) X)= X, %= ; 0) Vx 4.
3. HaliTu npor3BoAHYy0 (GYHKLIMN

X3+——1 7 2xX+3
Q) X 6)(X+7)'X ; B) 2-3X
4. HaliTu npou3BoHYy0 QyHKIUN
a) e*+sinx. 6)C05X'1085X. 537 cos(x2—3,}.

—v3_ 92
5. Haiity mpomeKyTKY Bo3pacTaHus ¥ yObIBaHUS (QYHKL[H f ( X ) =X —2X7+x+3 .

—v3_n,2
6. Haiitu Hanbosblilee 1 HaMeHbIllee 3HauUeHUs (PyHKLUU f ( X ) =X —2x4x+3 Ha

0;,=
2 .

OTpe3Ke

Bapuanm 2
1. HaiiTu npon3BoiHY0 (PYHKIMH
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> W

oo

4 1

6 <’ |4 5
DX X pX; ) VX w275x, o2
2. HaﬁTHf(XO)
_ 1 _1
a)f(x):vl—Sx,xoz—B; 6)f(X)—4\/;+10X s
3. HaliTu npor3BoAHYy0 (yHKLIMN
X2—1+3 3 2xX+3
Q) X 5 X611, B) 3-2X
4. HaliT npou3BoHYy10 QyHKIUN
. [3
CI) COSX+3X; 6)11‘1)(_511‘1)(; B) 23"’1; r) SIH(X +2)

_ 32
5. HaiiTi npoMe)xyTKu Bo3pacTaHusi U yObiBaHUsl GYHKLIAN f ( X ) =X =X —x+2 .
f(X)=x’—x*—x+2

6. Haiitu Hanbosblilee 1 HaMeHbIllee 3HauUeHUs (PyHKLUU Ha
3
oT 2
pe3ke .
KonTtposibHasi padora Ne6
Bapuanm 1
Perute HepaBeHCTBO:
2
P0205(x+2) b, 42X,
x-2 3+2x

Permth upparyioHaibHOE ypaBHEHUE: Vx+8-x+2=0
PeluTh MppaLMoHaIbHOe HEPaBeHCTBO: \ x2- x-2> x - 1
PemniTh roka3zarenbHOe U JorapuMUdeckoe ypaBHeHHe:
logs(2x+1)=log;13+1 b. 4°*+2=9%2*
Penmth 1okasaTesibHOe HEPaBEeHCTBO:
X x—2

322x+3<0’25 l — l >36

b9 3
Pemnth noraprmMryeckoe HepaBeHCTBO: logs(4x+1) >-1

PemnTh cucreMy ypaBHeHUI:

2y-3x=6, b x-y=6,
2x+y=log,135-log,5 "[x*-y’=126.
Bapuanm 2

Periute HepaBeHCTBO:
2
x>— b, 2X29X 4
x-1 10-x

Pewunts uppanoHanbHOe ypaBHeHUeE: \/2 X-4x= \/x2 +1+ \/x2 -1

Perute uppaijoHassHOe HepaBeHCTBO: v X +3>x+1

Pemnith nokasaresibHOE YPaBHEHUE:
1
. 1-2x_~2-x -Xx+- _
9-81 27 b.4 2_7*2X:4
Peinith nokasaresibHOE HEpaBEHCTBO:
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2+4x

(% 50,751 » 3-9"—10-3"+3<0

®

PewmTh orapugmuueckoe HepaBeHCTBO: 21g6-1g x>31g 2

Permmth cucteMy ypaBHeHHUH:

2x-y=1,

a 13 1.7 b, Y -or1=0,

f—(g) X +2x=-y-2y-1.

Bapuaum 3

1. Pewmts HEpaBeHCTBO:
. 4x2X++81x-5<0 b_lx-sll(_zjw)zo
2. Pemuth UppalMoHa/ILHOE ypaBHeHHe: 4 Vx+1=2x+2
3. Pemurs uppaloHasbHOe HEPaBeHCTBO: \/m >8-2x
4. Pemuth roka3arte/ibHOe U jlorapudMruyeckoe ypaBHeHUe:
a. 0,3°'-0,3°*=0,7 b. -logs(5-x)=log,2-1
5. PemuTh nokasaresibHOe HEpaBeHCTBO:
L 2742207y b 37 143%<108

PertmTh jorapudmMuueckoe HepaBeHCTBO: 21g6-1g x>31g 2

Permth cucteMy ypaBHeHHUH:

2x+y=15, b 3lx+1)+2(y-2)=20,

& |x-3y=log,144-10g,9 . Xx+2y=4.
Bapuanm 4
1. Pemmth HepaBeHCTBO:
2

a x+2<3 3Xrax-4,

1-x 8+15X
2. PemuTh MppalMOHaIbHOE YpaBHEHUE: \ 6 -4 X - X’=x+4
3. PemuTb UppalMoHaibHOE HEPaBeHCTBO: V4 x-8>x-5
4. PewmnTh NoKa3aTe/bHOE YpaBHEHUeE:
a. 2°+2°"?=20 b. 7%-14-7°=5
5. PemmuTh nokasarejibHOe HEPaBEHCTBO:

1

o 2L b 8:4—6-2"+1>0

Pemnite norapudmuyeckoe HepaBeHCTBO: logs(4x+1) >-1

Pemmmth cucteMy ypaBHeHHUH:

2y-x=6,

2x+ 2-3 .
97 =373

x+2y=6,
3x*-xy+4 y’=48.

&

KonTposbHas pabora Ne7
I eapuaum

Nel. OcHoBanue AD Tpanenyy ABCD nexwut B myiockoctd & . Uepes Touku B u C npoBe/ieHbl

83



napaJuiefnibHble MpsiMble, TiepeceKarolijie II0CKoCTh & B Toukax E ¥ F COOTBETCTBEHHO.
a) KakoBo B3aumHoe nosiokeHue npsimMeix EF u AB?

0) UeMy paBeH yroJ Mmexxay npsiMbiMi EF u AB, eciii < ABC=150°? [Mosicuure otaer.

Ne2. IIpsimble a U b nexxaT B mapasijie/ibHbIX TJIOCKOCTAX &X' 1 B. MoryT ¥ 3TH TIpsiIMble OBITh:
a) Tapasuie/ibHbIMA;  0) CKPeIUBaIOLUMUCS?
CpenaiiTe pUCYHOK Ji/1s1 K&XX/IOTO BO3MOJKHOTO CJTyvasl.

(04
Ne3. YUepes Touky O, jiexkallyro Mexxay rnapajie/lbHbIMUA IVIOCKOCTIMA U, TIPOBe/leHbl
(04
npsiMble [ 1 m. IIpsiMast | mepecekaeT IMJIOCKOCTY U B TOUKax A; U A, COOTBETCTBEHHO,
AB,=12 M
npsiMasi m — B Toukax B; u B,. Havigute gymHy otpeska A.Bo, eciu ,

B,0:0B,=3:4

Ned4. [TnaroHasne Kyba paBHa 6 cm. Haiigure:
a) pebpo Ky0a;
0) KOCHHYC yIJla MeX/y AUaroHaasiMy Ky0a U IMJIOCKOCTBIO O/JHOM U3 ero rpaHei.

Ne5. M3 Touku A K I7I0CKOCTH &X' T11poBe/ieHbI Hak/IoHHBIe AB 11 AC, 00pa3ylolifye C IMI0CKOCTbio X
paBHble yIvibl. MI3BeCTHO, UTO BC=AB, Havpure yrnsl TpeyronsHuka ABC.

IT eapuanm

Nel. Tpeyronsauku ABC u ADC nexar B pa3HbIX IJIOCKOCTSIX ¥ UMetoT o611yto cropony AC. Touka
P — cepepuHa croponsl AD, a K — cepeaiHa ctopoHsl DC.
a) KakoBo B3aumHoe nosioxeHue npssMeix PK n AB?

6) Uemy paBeH yron mexxay npsmbiMu PK u AB, eciii < ABC=40° y; « BCA=80°7
ITosicHuTe OTBeT.

Ne2. [IpsiMble a 1 b yieXkaT B repeceKarolux MI0CKoCcTIX X u B. MoryT i1 3TH NpsiMble OBITh:
a) Tapasuie/ibHbIMA;  0) CKpeIMBaIOLUMUCS?
CpenaiiTe pUCYHOK Ji/1s1 K&XX/IOTO BO3MOJKHOTO CJTyuasi.

(04
Ne3. Uepes Touky O, He jieXXalllyt0 MeX/y napajie/]bHbIMUA IVIOCKOCTAMU U~ , TIPOBE/IeHbl

(0.4
npsmMbIe [um. HPHMaH [ rnepecekaeT IJi0OCKOCTU u B TOUKax A; U A, COOTBETCTBEHHO,

A,B,=15cu
npsiMasi m — B Toukax B; u B,. Havigute gvny otpeska AiB,, eciu ,

OB,:0B,=3:5

Ne4. OcHoBaHMeM NPSIMOYTOJILHOTO Mapasljiesienure/ia CIy>KUT KBaJparT; AuaroHasib

216

TrapaJsuiesiernure/ia paBHa CM, a ero u3MepeHust OTHOCATCA Kak 1:12 Havigure:
a) “3MepeHus Napasesenuresa;
0) crHyC yria Mexly JuaroHasiblo rapasuieiefnuiesia v II0CKOCTbI0 ero OCHOBaHMSI.

Ne5. 13 TOukM A K IIJIOCKOCTH IpoBeZieHbl NeprieHAuKyasap AO U JBe paBHble Hak/I0HHbIe AB 1 AC.
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M3sectHo, uro BC=BO  Haiigure yrn! Tpeyromshnka BOC.
KontponnHas pa6ora Ne8
Bapuaunm 1

1. OcHoBaHUeM [jist TIPSIMOM TIPU3MBI SIBJISIETCSI paBHOOe[peHHasi TpareLysi, I/TMHbI O0KOBBIX
CTOPOH KOTOPOM paBHbI 110 13 cm, ocHOBaHMs 11 cm 1 21 cm, TiioLjaib AUAroHaabHOTO CEeUeHUst
npu3Mel paBHa 180 cv’. Haiiure BbICOTY TIPU3MBI.

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

2. Touka M ypaneHa OT KaXKZj0M BepIIIMHBI KBajipaTa Ha 10 cm. HaliuTe paccrosinve OT

TOYKM M [10 IJIOCKOCTH KBaJipaTa, ec/id ero CTOpoHa paBHa 6 V2 cm.

A. 8 cm. b.9 om. B. 10 cm.

3. Uepe3 TOUKY IepeceueHus AuaroHaneit pomba ABCD TpoBe/ieH K ero TVIOCKOCTH
nieprieHAUKYssp MO pyuHOM 12 cm. [JuaroHanu pomba paBHbBI 18 cm m1 10 cm. Havigure
JUTMHY OO07blIe HaK/TIOHHOM.

A. 15 cm. b. 12 cm. B. 10 cm.

4. Ilmomaab OCHOBAaHUS LIMIMH/APA OTHOCUTCA K IUIOLLa{d 0CeBOr'0 CeYeHus KakK It V3 : 4.

Hatigute yron mMexy AvaroHaabi0 0CEBOTO CeUeHHsl LUINH/PA U TIJIOCKOCTBH0 OCHOBaHUSI.
A. 60°. b. 45°. B. 30°.

5. BricoTa koHyca paBHa 10 cm. HaiiguTe nioiaZib ceueHusi, MPOXO/SILLEro uepe3 BepIliriHy
KOHYyCa ¥ XOpJy OCHOBaHMsI, CTATUBAIOIIYIO AyTYy B 60°, eC/v TJIOCKOCTh ceueHust 00pasyer ¢
TJIOCKOCTBbEO OCHOBaHMSI KOHyca yrou 30°.

A. 100 e’ B. 200 cm’. B. 500 cm’.

6. Haiigute 06vem kydba ABCDAB ;C 1Dy, ecm DE = 1 cm, tae E - cepesuHa pebpa

AB.

A i 3 B i 3 B 1 5 3
. \/E (078 . 5\/3 CM". . l,oom .
7. BbicoTa 1uMHApa Ha 12 cm 6oJibliie ero paguyca, a TIoIiafb TTOJTHOM MOBEPXHOCTH
paBHa 288 m cm’. Haiigure pafidyc OCHOBaHMS L{UIMH/PA.
A.6cm. b.9 cm. B. 16 cm.
8. B 1muuHIp BrMcaHa MpaBWIbHAs N-yroJibHas rnpu3ma. Haitu oTHolleHre 00beMOB

MIPU3MBbI Y WIMHAPA, ec/ii n = 4.

A2 B. 5. B 4
s 3n

9. OcHoBanuem nupamuibl DABC siB/isieTCsi IPSIMOYTOJIbHBIN TpeyroibHUK ABC, y
KOTOporo rumnoTeHy3a AB paBHa 29 cM, kateT AC paBeH 21 cMm. Pe6po DA nieprieHAVKY/ISIPHO K
TJIOCKOCTH OCHOBaHUs U paBHO 20 cMm. HatiauTe mtoiaib 60KOBOM MOBEPXHOCTU TTUPaMH/IBL.

A. 580 cm’. B. 650 cm’. B. 790 cm’.
Bapuanm 2

1. /IuaroHanib TIpaBUIHLHOM YeThIPEXYTO/ILHOM MPU3MbI COCTAB/IsIET ¢ OOKOBOM rPaHbIO YTOJT

30°. Haiigure 065eM NpH3MBbl, €C/TA CTOPOHA OCHOBaHUsY?2 CM.
A.2 oV’ B.4cm. B. 5v2 v,

2. V3 Toukn A mpoBejieHbI K TIJIOCKOCTU HakoHHbIe AB u AC anvHoi 12 cm u 18 cm.

HaiiuTe ny1MHBI IPOEKITMI HAaK/IOHHBIX, €C/TH OZIHA U3 HUX Ha 10 cm Gosbiiie 1pyToi.
A.14 cmu 4 cm. B.6cmu9 om. B. 10 cm 1 20 cm.

3. U3 Touku M K IJIOCKOCTY TNpoBefieHb! Hak/JoHHble MA u MB pnvuount 10 cmum 17 cm.
Hatigute paccrosinue oT TOUKKM M [0 TVIOCKOCTH, €C/U JJIMHBI POEKI[1ii MPOMOPLIMOHAIbHbI
yucaam 2 u 5.

A. 6 cm. b. 7 cm. B. 8 cm.

4. [lnaroHasib 0C€BOT0 CeueHUs1 LIUIMHAPA paBHa 48 cm. YT0J MeXAy 3TOUW IharoHaabio U

obpa3ytomeii 1uMHpa paBeH 60°. HaliauTte paguyc IUIMH/pPA.
A. 12 cm. B. 12V/3 cm. B. 14 cm.
5. BricoTa KoHyca paBHa 8 Om. Ha KakoM pacCTOsIHUM OT BepIIMHbBI KOHYCa Ha/lo TIPOBECTU
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TIOCKOCTB, Tapas/ie/lbHy 0 OCHOBAHUIO, YTOOBI TIOIIA/Ib CeueHHst Obia paBHa TIOJIOBUHE
TJTIOIAZI OCHOBaHUS?
A.2V30m. B. 5 om. B. 4v2 om.

6. Kakoe konmuecTBo He()TH (B TOHHAX) BMelljaeT L{W/IMHApPUUecKas LUCTepHa iMaMeTpoM

18 M ¥ BLICOTOM 7 M, eC/ii TIOTHOCTL Hedtr 0,85 2/cm’?
A. 1513 m. b. 900 m. B. 2408 m.

7. Hauborbliiasi [uaroHasb MpaBU/IbHOM 111eCTUYTOIbHOM MTPU3MbI paBHa 8 CM U COCTaBJIsSieT

c 60koBbIM pebpom yron B 30°. Haligure 06beM Mpr3MBblL.
A. 72 cM’. B. 64 cm’. B. 60 cm’.

8. PaBHOGeipeHHast TpareLsi, OCHOBaHHsI KOTOPOi paBHbI 6 cm 1 10 cm, a ocTpsiii yrom 60°,
BpalljaeTcsi BOKPYT OO0JIbIIIero 0OCHOBaHUs. BbIunc/inTe 1/10111a/jb OBEPXHOCTU MOJTyUeHHOT O
Terna.

A. 40 e, B. 40 V3 o, B. 150 cu’.

9. B nutuH/Ip BrivcaHa MpaBU/IbHast N-yroJibHast npusma. Haiiute oTHoIIeHHe 06beMoB

TIPU3MBI ¥ WIMHJPA, ecv n = 3.

3v3 T 31
A. . B.4=. B. —.
4 2 7

Bapuanm 3

1. OcHoBaHue NpsIMOM MPU3MbI - TPEYTOJIbHHK CO CTOPDOHAMU 5 CM U 3 CM U YIJIOM,
paBHbIM 120°, Mexxay HuMU. Haubosbinas u3 miomazeil 60KoBbIX rpaHel paHa 35 cm’.
Hatigure ninoragbs 60KOBOM MOBEPXHOCTH MPHU3MBI.

A. 42 o’ B. 75 e’ B. 108 cam’.

2. OcnoBanueM rupamuibl DABC siBisieTcsi paBHOOe[peHHbIN TpeyroabHUK ABC, B
kotopoM AB = AC, BC = 6 cm, Beicota AH = 9 cm. M3BecTHO Takxke, uto DA = DB = = DC =
13 cm. Haiiaurte BBICOTY MUpaMU/IbI.

A. 12 em. b. 13 cm. B. 16 cm.

3. Touka M of¥iHaKOBO y/ajieHa OT BCeX BEPIIVH MPaBUWIBHOI0 TPeyroyibHuka ABC 1 OT ero
TJIOCKOCTU Ha 6 cm. HaliguTe paccTtosinde OT TOYKA M /10 BePIIWH TPEYroJbHUKA, €C/IU ero
CTOpOHA paBHa 8 V3 cm.

A. 8 cm. b. 10 cm. B. 12 cm.

4. OTpe3ok AD mieprieHIUKY/ISPeH K TIOCKOCTH paBHOOeIpeHHOTo TpeyrobHuKa ABC.
N3BecTHO, uTo AB = AC =5 cm, BC = 6 cm, AD = 12 cm. Haiigure paccTosiHUe OT TOuku /] 0
orpe3ka bC.

A.65cm.  B.10v3 cm.  B.4/10 om.

5. Haiigure BBICOTY KOHYyCa, €C/IM IJIOIIa/lb €r0 0CEBOr0 CeyeHus paBHa 6 Om°, a

TUIOILA/b OCHOBAaHMsA paBHa 8 oM.

A.G\ﬁ. B.8\ﬁ. B. L
8 6 8

6. Juametp JIyHbl cocTaBsieT (MpUOIU3UTENHHO) YEeTBEPTYIO YaCTh AhameTpa 3eMiu.
Haiigure oTHOLIeHre 00beMOB JIyHBI ¥ 3eM/H, CUATAst UX IIapaMH.
1 1 1
A. 64 b. 16 B. 3"
7. HaiimuTe 00Opa3syollyto yceueHHOTO KOHYCa, eC/Ti PaidyChl OCHOBAaHHUM 3cmubcem, a
BbICOTA 4 CM.
A. 4 cm. B.5com. B. 6,5 cm.
8. PaBHOOeIpeHHast TpareLysi, OCHOBaHHUsI KOTOPOM paBHBI 6 cm 1 10 cm, a ocTphIii yrou 60°,
BpaIllaeTcst BOKPYT Oosbliiero ocHoBaHUsI. Haliiute 06beM Tesa BpalieHwsl.
A. 487 cm’. B. 1007+ 6 cm’. B. 1207 .
9. OcHoBaHueM nupamu/ibl ABJIAETCS TPEYTrOAbHUK CO cTOpoHamu 12 cm, 10 cm, 10 cm.
Kaxxzast 60koBasi TpaHb HaKJIOHEHa K OCHOBaHHIO 107 yryioM 45°. HaiiguTte nutoiags 60KoBoi
TIOBEPXHOCTY NTUPaMU/JBI.
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B. 48V3 cu’. B. 482 e
Bapuanm 4

1. OcHoBaHue MpsiMOl MPU3MbI — paBHOOE/JpeHHbBIN TPEYTo/IbHUK CO CTOPOHOU 6 M, a

JquaroHanb 60koBoi rpanu 10 cm. HatiauTe ritoriaib 60KOBOM MOBEPXHOCTH TTPU3MBI.
A.2 e’ B.2V2 o’ B. 4 cm’.

2. OcHoBaHue NpaMU/bI - IPAMOYTOJIBHUK CO CTOPOHaMU 6 cm 1 8 cm. BricoTa
nMpaMu/ibl paBHa 12 ¢cM ¥ IPOXOJUT uepe3 TOUKY MepeceyeHusi iMaroHaneii OCHOBaHUS.
Hatigute 60koBbie pebpa MMpaMU/bI.

A. 12 cm. b. 13 cm. B.13v2 cm.

3.Yepes BepminHy B pomba ABCD npoBezeHa ripsiMasi BM, nieprieHAVKY/IsSIpHasi K ero
n0ckocTy. HaliiuTe paccTosiHue OT TOUKH M [0 mpsMBbIX, COZlep>KaluX CTOPOHbI
pom0a, ecsii AB = 25 cm, <« BAD =60°, BM =12,5 cm.

A.12,5cmu 25 cm b.13cm u25cm. B. 12,5 cm u 24 cm.

4. BbicoTta quivHapa paBHa 10 dm. ITnoiiajps ceueHusi LUIMHAPA TJIOCKOCTHIO,
Tiapasiie/IbHOM OCH LWIMH/PA U yJa/eHHOM Ha 9 Om oT Hee, paBHa 240 dm . Haiifurte paguyc
LW/IMH/pA.

A. 15 dm. B. 15,5 om. B. 15V2 om.

5. Tlnow@aas oceBoro ceueHus KoHyca pasHa 0,6 cvm’. Beicota KoHyca paBHa 1.2 cm.
Havigyre nomjaze NoJTHOW MOBEPXHOCTU KOHYCA.

A. 151 oM’ B.0,9V2 1 cp’. B. 0,97 ci’.

6. Haiiiure obpa3ymoilyio yceueHHOro KoHyca. Eci pafiiychl OCHOBaHUH paBHBI 3 M U 6
CM, a BbICOTa paBHa 4 CM.

A.55cm. B.5 cm. B.5V2 om.

7. JlnaroHanb NpsIMOYTOJIbHOTO Napassenenunesa paBHa 18 cm u cocrasnsieT yroa B 30° ¢
TUIOCKOCTBIO0 OOKOBOM TpaHu U yron B 45° ¢ 60koBbiM pebpom. Haligure o6bem
napa’siiesienunesa.

A. 7292 en. B. 729 cm’, B. 729V2 o,

8. Pa3BepTkoii OOKOBOI TOBEPXHOCTH KOHYCa SIBMSIETCS CeKTOp c Ayroit B. Haiigure f3,
eCJIM BbICOTa KOHyCa paBHa 4 CM. a paZjuyC OCHOBaHUsl paBeH 3 CM.

A. 230°. b. 250°. B. 216°.

9. CKOJIbKO MOHaJ00MThCST KpaCKH, YTOObI MOKPACKTh 0aK LUIMHAPUUECKON (hOpMBI C
JIMaMeTpOM OCHOBaHus 1,5 M 1 BbICOTOM 3 M, ecyiv Ha 1 M° pacxonyercss 200 2 Kpackw.

A. 48 cMP.

A.1,125 m Ke. B.1,5 1 ke. B. 1% T Ke
OTBeTbI: 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

CeojHasa Tab/mMia nmo mpuMeHsieMbiM (hopMaM U MeTO0/JaM TeKYIero KOHTPOJisl U
OLIEHKH Pe3y/IbTaToB 00yueHHs

PE3yJIbTaTbI Oﬁy‘-IEHI/IH q)OpMLI U MeTO/Abl KOHTPOJIA U OLI€HKH

pe3y/IbTaToB 00yueHus

JINUHOCTHBIX?

rpax/jaHcKoe BOCTIUTaHUE:
Cc(hOPMHPOBAHHOCTb TPAKAAHCKOW MO3UIMH

Oyenka npasuibHoCcCmMu
camocmosimebHoOlU pabombil

6blNO/IHEHUA
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oOyuarorerocs Kak AKTUBHOTO u
OTBETCTBEHHOT'O ujIeHa POCCHICKOTO
o01jecTBa, Tnpe/iCTaB/ieHNe )
MaTeMaTHYeCKHUX OCHOBax
(YHKLMOHUPOBAHUST PA3/IMUHBIX CTPYKTYP,
SIBJIEHUH, TpOLIeAyP TPaXKIAHCKOTO
obmjectBa (BbIOOPBI, OMPOCHI U JAPYToOe),
yMeHHe B3aUMO/IeliCTBOBATh C COLIMAIbHBIMU
WHCTUTYTAMH B  COOTBETCTBUH C WX
GYHKLMAMY ¥ Ha3HaYeHUEeM

PeweHue 3adau 8o 8pems 3aHsimusi

MaTpUOTUUECKOe BOCTIUTaHUE:
c(hopMHPOBAHHOCTD POCCUMCKOM
TPaXAAHCKOW W/IEHTUYHOCTH, yBaXkKeHUs K
MpOLJIOMY M  HacCTOSIIeMYy PpPOCCHUHCKOMU
MaTeMaTUKH{, LIeHHOCTHOe OTHOIlleHHe K
JIOCTVDKEHUSIM POCCUMCKHUX MaTeMaTUKOB U
POCCUMCKOM  MaTeMaTU4eCKOM  LLIKOJIbI,
WCTIO/Ib30BaHUE 3TUX JIOCTKEHUW B [IPYTUX
HayKax, TeXHOJIOTUsSIX, cpepax SKOHOMUKHU

OuyeHka npasuwibHOCMu
camocmosimenbHOU pabombil
PeweHue 3adau 6o 8pems 3aHamus

6blNO/IHEHUA

JlyXOBHO-HPABCTBEHHOE BOCIIUTaHUE:
0CO3HaHUe Y XOBHBIX LleHHOCTel
POCCUMCKOTO Hapojia, ChOpMHPOBAHHOCTb
HPABCTBEHHOTO  CO3HaHHWs,  3THUYECKOro

rnoBeaeHusd, CBA3dHHOIO C TIIPAKTHUYECKUM
IMpUMEHEHUEM ,[[OCTI/I}KGHI/II\/JI HayKH 44

AedaTe/IbHOCTBIO yqéHOFO, OCO3HaHUue
JINYHOI'O BKJ/Ia[id B MTOCTPOE€HKUE YCTOﬁQHBOFO
Oyay1ero

Oyenka npasuibHoCcmMu
camocmosimeabHol pabombl
Pewerue 3a0au 80 epems 3aHsImust

6blNOJ/IHEeHUA

9CTeTUUECKOEe BOCIIUTAHUE: 3CTeTUUECKOe
OTHOLIIEHWe K MHpPY, BKJIIOYasi 3CTETHKY
MaTeMaTHUueCKUX 3aKOHOMEPHOCTeH,
00BEKTOB, 3ajjau, peIIeHUM, pacCyKAeHUH,
BOCTIDUMMYHMBOCTb K  MaTeMaTHUUeCKUM
acrieKTaM pa3/InUHbIX BH/IOB MCKYCCTBA

BbinoaHeHue npakmuueckux pabom Ne 1 — 47

Oyenka npasuibHocmu
camocmosimeabHol pabombil
Pewerue 3a0au 80 epems 3aHsimust

6blNOJ/IHEeHUA

¢dur3nueckoe BOCITATaHUe:
cOpMUPOBAaHHOCTh ~ yMEHHUsI  TPUMEHSTh
MaTeMaTH4yeCcKue 3HaHUsS B  UWHTepecax
340poBOTO U 0Oe3oracHoro obpa3a >KU3HH,
OTBETCTBEHHOE  OTHOLIeHWe K  CBOeMY

BbinoaHeHue npakmuueckux pabom Ne 1, 10,

23,27
3710POBBIO (3mopoBoe NMTaHue,
, . Oyenka npasuibHoCcmu 8bINO/MHEHUs
cOa/laHCUPOBaHHBIA ~ PEXUM  3aHATHH U o
camocmosimenbHoOU pabombil
OT/IBIXa, peryisipHast bu3nyeckast
PeweHue 3adau 6o 8pems 3aHamus
aKTHBHOCTb), ¢ur3nueckoe
COBepILEHCTBOBAHHUE TpH 3aHSATHUSIX
CTIOPTHBHO-03/10POBUTE/THHOM
JesATeTIbHOCTBIO

TPY/IOBO€ BOCITUTaHHWEe: TOTOBHOCTb K TPYAY,
0CO3HaHME IIEHHOCTH TPYZAOM00us, UHTepecC
K pa3nuuHbiM cdepam TpodeccuoHaibHON
JIesITeJTbHOCTH, CBSI3aHHBIM C MaTeMaTUKOW U
€€ TIPWIOXKEHWsIMH, YMEHHWe COBepIIaTh
0CO3HAaHHBIM BLIOOP Oyayiel mpodeccun u

Ouyenka npasu/ibHOCMu
camocmosimenbHOU pabombil
Pewenue 3a0au 6o epems 3aHsamus

6blNO/IHEHUA
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peann30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE
IUIaHBbl, TOTOBHOCTb U  CIIOCOOHOCTH K
MaTeMaTH4eCKOMY 00pa3oBaHUIo u
caM0o00pa30BaHUI0 Ha TIPOTSDKEHUM BCel
YKU3HH, TOTOBHOCTb K AKTUBHOMY YYaCTHIO B
peleHnn TIPAKTHUECKUX 33734
MaTeMaTH4YeCKOW HarpaBIeHHOCTH

9KOJIOTUeCKoe BOCITUTaHUE:
c(OpMHUPOBAHHOCTh 9KOJIOTUUeCKOM
KYJIbTYpbl, TIOHUMAaHKe BJIMSHUS COLIMAIbHO-
5KOHOMMYECKMX TIpPOLIeCCOB Ha COCTOSIHUE
TIPUPO/THOM u coLuabHOU cpefibl,
0CO3HaHUe r7100a/1bHOTO XapakTepa
9KOJIOTMUECKUX TMpobsieM, OpHWeHTalus Ha
rpUMeHeHHe MaTeMaTUueCcKUX 3HaHUM [yis
pellieHUsi 3ajau B 00JIaCTM OKpY’KaroLei
Cpe[ibl, TJIaHUPOBaHWe TIOCTYITKOB U OL|eHKH

OuyeHka npasuabHoCcCmMu
camocmosime/ibHoOU pabombl
PeweHue 3adau 6o 8pems 3aHamus

Ux BO3MO>XHBIX TIOC/IeICTBUI TSt
OKpY>Kalollley cpejibl

L[EHHOCTH Hay4YHOT O TIO3HAHUS:
chOpMHPOBAHHOCTh MHUDPOBO33peHUs,

COOTBETCTBYIOIL[ETO COBPEMEHHOMY YPOBHIO
Pa3BUTUSL HAYKU U OOIIeCTBEHHOU MPaKTHKH,
MOHMMaHWe MaTeMaTUYeCKOl HayKd Kak
cdepsl yesioBeueCKon JieaTellbHOCTH, 3TaroB
€€ pa3BUTHSI U 3HAUMMOCTH /JIsi Pa3BUTHUSA
L[UBUTM3AL[1H, OBJIaZieHue SI3BIKOM
MaTeMaTUKU M MaTeMaTHUUeCKOW KY/IbTYpou
KaK Cpe/ICTBOM TI03HAHUSI MUPA, TOTOBHOCTh
OCYILIeCTBJISITh TIPOEKTHYO u
HCCIIe/loBaTe/bCKYHO J1esiTeIbHOCTh
WH/IMBU/YaTbHO U B TPYIITIe

BbinonHeHue npakmuyeckux pabom Ne 1 — 28
OuyeHka npasujibHOCMU
camocmosimenibHol pabombl
PeweHue 3a0au 8o 8pems 3aHsmus

MeTdallpeJMEeTHbIX:

BBISIB/IITh u XapaKTepr30BaTh
CylLl|eCTBEHHble TPU3HAaKW MaTeMaTH4eCKUX
00BEKTOB, TIOHSATHM, OTHOIIEHUH MEeXIy
MOHATUAMHY, (OPMY/IUPOBATh OMNpeZeseHus
TOHAITUM, YCTaHAaB/MBAaTh CYLeCTBEHHbIN
MpU3HaK KiaccupuKalyyd, OCHOBaHUS [Jise

YcmHblli onpoc 80 8pems 3aHAmus
BbinonHeHue npakmuyeckux pabom Ne 1 — 47
PeweHue 3a0au 8o 8pems 3aHsimus
KoHmposnbHble pabombt Ne 1 — 8

0000mIeHHUsT W CpaBHEHWs, KpPUTEepHUH

MPOBOJMMOI0 aHa/Im3a

BOCIIPUHUMATb, (hopMynupoBath U | YcmHblll onpoc 80 8pemst 3aHsimust
ripeobpa3oBLIBaTh cyxzenus: | OyeHka npasuibHOCMU 8bINOAHEHUS
yTBepAUTE/IbHbIe u OTpHULIaTe/IbHBIE, | CAMOCMOsimenbHOU pabombl

e/IMHUYHbIe, YaCTHbIE U 00I111e, YC/IOBHbIE PeweHue 3a0au 8o epemsi 3aHsmusi

BBISIBJISATH MareMaThuyecKue

3aKOHOMEpHOCTH, B3aUMOCBSI31 v

TIPOTUBOpEYUs B (akrax, JIAHHBIX, | BbinosHeHue npakmuueckux pabom Ne 1 — 47

HabJ/IIOIeHUsIX U yTBEePXK/|eHUSIX, TpejiaraTh
KpUTEPUU JIJisl BbISIBJIEHHs 3aKOHOMEPHOCTel
Y TIPOTUBOPEUMiA

Peuwenue 3a0au 6o 8pemMsA 3aHAMuUA

AelaTb BhIBOABI C MCII0/Ib30BdHKMEM 3dKOHOB

BbinosnHeHue npakmuyeckux pabom Ne 1 — 47
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JIOTUKH, [OeAYKTHMBHBIX W HWHAYKTHUBHBIX
YMO3aKH}Oq€HHﬁ, YMO3aKJ'IIO‘-IEHI/II‘/JI 1o
dHa/IOTHUH

PeweHue 3a0au 8o 8pems 3aHsimus
KoHnmponbHble pabombl Nel — 8

MIPOBOJUTh CAMOCTOSITE/IbHO Jl0Ka3aTe/IbCTBa
MaTeMaTUUeCKUX yTBepXKAeHUW (IpsiMble U

oT TIPOTUBHOTO), BbICTpanBaTh
apryMeHTalyl, TIPUBOJUTH TIPUMEPbl U
KOHTPIIPUMEDHI, 000CHOBBIBaTh

COOCTBEHHbBIE CY)K/I€HUS U BbIBOZbI

OyeHKa npasuibHOCMU 8bINO/AHEHUS!
camocmosimenbHol pabombil
Pewenue 3a0au 60 epems 3aHsamus
KoHumposnbHbie pabombl Nel — 8

BbIOMpATh Cr1I0cob peliieHyst yueOHOM 3a7aunt
(cpaBHMBATH HECKOJTbKO BapUaHTOB
pellieHusi, BbIOMpaTh HauboJsiee TIOXOSIIANA
C YUéTOM CaMOCTOSITE/IbHO BBIJe/I€HHBIX
KpUTepHeB)

BbinonHeHue npakmuueckux pabom Ne 1 — 47
PeweHue 3a0au 8o 8pems 3aHsamus
KonmponbHble pabombl Nel — 8

WICII0/1b30BaTh BOIIPOCHI KakK
WCCe/JoBaTe/IbCKU MHCTPYMEHT T03HaHMUS,
¢bopMyMpoBaTh BOMPOCH], (PUKCUPYIOLe
MPOTUBOpeure, TMpo0JieMy, YyCTaHaB/IUBaTh
HCKOMOe U JlaHHOe, () OpMUPOBATh TUIIOTE3Y,
apryMeHTHpPOBATb CBOIO MO3ULMI0, MHEHHE

YcmHblii onpoc 80 8pems 3aHsimust
OyeHKa npasuibHOCMU 8bINOAHEHUS]
camocmosimenbHol pabombl
Pewenue 3adau 8o epems 3aHsamust
KonmponbHble pabombt Nel — 8

IIPOBOJUTH CaMOCTOSITE/IbHO
CIUTaHMPOBAaHHBIN 9KCIIePUMEHT,

HCCiIejoBaHue 110 yCTaHOBJIeHUIO | BbinosHeHue npakmuueckux pabom Ne 1 — 47
ocobeHHOCTel MaremaTHueckoro o0BekTa, | PeweHue 3a0au 8o 8pemMs 3aHsmMust

SIBJIEHUS, Tipoliecca, BbIsIB/IeHUI0 | KoHmposabHble pabombl Nel — 8
3aBUCHMOCTeN MeXAy oObeKTamy,

SIBJIEHUSIMU, TIPOLIeCCaMU

CaMOCTOSITEJIHO ¢dbopmypoBathb

000011IeHHs U BBIBOZABI IO pe3y/bTaTaM
MIPOBEIEHHOT0 HAOJIIO/IEHUs], UCC/Ie[OBAHMUSI,
OLIEHWBATb  JJOCTOBEPHOCTh  IOJyU€HHBIX
pe3y/IbTaTOB, BLIBO/IOB M 0000ITIeHHIH

YcmHblil onpoc 60 8pemst 3aHaAmusi
OyeHKa npasuibHOCMU 8bINO/HEHUS!
camocmosimenbHol pabombil
Pewerue 3a0au 80 epems 3aHsimust

MPOrHO3UPOBaTh  BO3MOXKHOE  pa3BUTHE
riporiecca, a TaKXXe BbIJIBUTATh
TPeJNO/IOKEHNsI O €ro pa3BUTHMU B HOBBIX
YCJIOBUSIX

BbinoaxeHue npakmuueckux pabom Ne 1 — 47
PeweHue 3a0au 80 8pems 3aHsmus

BBISIB/IATH Je(ULIUThl UHGOPMaLUK, [JaHHBIX,
HE0OXO/IMMBIX /IJI1 OTBEeTa Ha BOMPOC U [iJIsI
peleHus 3aJjlauu

YcmHblil onpoc 60 8pemst 3aHamus
Pewenue 3a0au 60 epems 3aHsamus

BbIOMpaTh WHGOPMALMI0O U3 HMCTOUHUKOB
pa3/InYHbIX THIIOB, aHa/TM3UPOBaTh,
CUCTeMaTU3UpPOBaTh W UHTEPINpPeTHPOBATh
vH(OpMaLMI0 pa3UuUHbIX BUIOB U (opMm
Tripe/iCTaBAeHUsI

BbinonxeHue npakmuueckux pabom Ne 1 — 47
YcmHblil onpoc 80 8pems 3aHAmMust
PeweHue 3a0au 8o 8pems 3aHsimus

CTPYKTypHPOBaTh vH(bopMaLuio,
Mpe/iCTaBNsATL €€ B Ppa3iMuHbIX ¢opMax,
WJJIFOCTPUPOBATh rpaduyecku

PeweHue 3a0au 80 8pems 3aHsimus
BbinoaxeHue npakmuueckux pabom Ne 1 — 47

OL€HHUBAThb HaAé)KHOCTb I/IHCl)OpMaI_[I/II/I 1o

CaMOCTOSITe/IHO c(popMyIMpPOBaHHBIM
KpUTEPUSIM, c(hopMy/IMPOBaHHBIM
CaMOCTOSITe/IbHO

BbinonHeHue npakmuyeckux pabom Ne 1 — 47
YcmHblli onpoc 80 8pems 3aHAmus

Pewenue 3a0au o epems 3aHamus
KoHumposbHble pabombl Nel — 8
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BOCIIPUHUMATh U ()OPMY/IMPOBATH CYXKJEHUS
B COOTBETCTBUMU C YC/IOBUSIMA M LieJISIMU
0011eHNs1, SICHO, TOYHO, TPAMOTHO BBIPAXKATh
CBOO TOUKy 3peHMsI B YCTHbIX U
MUCbMEHHBIX TeKCTaX, /jaBaTh MOSICHEHUS T10
XO[ly pelleHus 3ajaud, KOMMEHTHDOBAaThb
TMI0JTyYeHHBIN pe3y/bTar

YcmHblil onpoc 80 8pemst 3aHAmust
PeweHue 3a0au 80 8pems 3aHsimus
BbinonxeHue npakmuueckux pabom Ne 1 — 47

B Xozie 0oOCy>KIeHHUsI 3a/laBaTh BOMPOCHI TIO
CyIIecTBy 00CY>KJaeMOH TeMbl, TIPOO/IeMBI,

pelllaeMOM  3a/lauM, BbICKa3bIBaTh U/IEH,
Harle/leHHbIe Ha TTOUCK pelleHus, o
YcmHbili onpoc 80 8pems 3aHsimusi
COTIOCTaBJISATh CBOU CyXKIeHUst C
OyeHKa npasuibHOCMU 8bINO/HEHUS!
CYXX/IEHUSIMM JIPYTUX YYaCTHUKOB JHasIora, 9
camocmosime/ibHoOU pabombl
oOHapy>KuBaThb  pas/iMule U  CXOZCTBO
TMO3ULIUH, B KOPPEKTHOM tdhopme
dbopmynrpoBathb pa3Hor/acus, CBOU
BO3DaKEHHUS
TIpe/JICTaB/IsITh Pe3yJIbTaThl PellleHus 3a/jaud,
JKCIIeEpUMeHTa, HCCIe[oBaHus, TpoeKTa, | OyeHKa npasuibHOCMU 8bINOAHEHUS!
CaMOCTOSITE/TLHO BLIOMpATh dopmar | camocmosmenbHoli pabomnbl

BBICTYITJIEHHSI C YYETOM 3a/iau Tpe3eHTal[uu
1 0COOEHHOCTeH ayANTOPUU

Peuwenue 3a0au 6o 8pemMsA 3aHAMuUA

COCTaB/SATh IJlaH, aArOpPUTM  pelleHus

3aJjaui, BBIOMpATh CrIOCOO pelleHus: C

YUETOM UMEIOLLXCSA pecypcoB U | BbinoaHeHue npakmuueckux pabom Ne 1 — 47
COOCTBEHHBIX BO3MOXXHOCTeH, | PeweHue 3a0au 80 8pems 3aHAmMus
apryMeHTHPOBaTh u KOppeKTupoBath | KoHmposabHbie pabombi Nel — 8

BapuaHTbl pelleHuid C y4ETOM HOBOU

vHopMaLur

BJ/IaJIETh HaBbIKAMU M03HaBaTe/bHOU

peduieKCMM KakK OCO3HaHWSI COBepllaeMbIX
JIeWCTBUM M MBIC/IUTENIbHBIX TIPOLIECCOB, UX
pe3yJbTaToB, B/Ia/leTh criocobamu
CaMOTIPOBEPKU, CAMOKOHTPOJISI TipoLecca U
pe3ynbTaTa  pelleHuss  MaTeMaThUueCcKou
3ajauu

OyeHKa npasuibHOCMU 8bINO/HEHUS!
camocmosimenbHol pabombl
PeweHue 3a0au 80 epems 3aHsmMust

npeiBUJeTh TPYAHOCTH, KOTOpble MOTYT
BO3HUMKHYTh TPU pellleHud 3aJjaud, BHOCHUTb
KOPPEeKTHBbI B /[IesiTeIbHOCTh Ha OCHOBe
HOBBIX OOCTOSITENIbCTB, [JAaHHBIX, Hal/IeHHBIX
OLIMOOK, BHISIBJIEHHBIX TPY/JHOCTEN

BbinonxeHue npakmuueckux pabom Ne 1 — 47
PeweHue 3a0au 80 8pems 3aHsimus
KoHmposnbHbie pabombl Nel — 8

OLIeHMBaTh COOTBETCTBHE Pe3yJbTara LieJid U
YC/IOBUSIM, OOBSICHSTH TIPUUUHBI IOCTHXKEHUS
1)1 He/IOCTKEeHUs pe3y/bTaToB
JesITeIbHOCTH, HAxXOAWTh OIIMOKY, /[aBaTb
OLIEHKY NPUOOPETEHHOMY OTIBITY

OyeHKa npasuibHOCMU 8bINOAHEHUS]
camocmosimenbHol pabombl
Pewenue 3adau 8o epems 3aHsamust

MOHMMaTh W MCIO/b30BaTh MpeUMYyIlecTBa
KOMaH/IHOW ¥ MHMBH/yalbHOW paboThl TIpu
perleHMM yueOHBIX 3ajlay, IPUHUMAThH Lie/b
COBMECTHOM [J|esiITe/IbHOCTH, TJIaHUPOBAaTh
OpraHu3aLuio COBMECTHOU paboTsl,
pacrnpesieniaTh BUAbI paboT, ZOTOBApUBATHCS,

OyeHKa npaguibHOCMU 8bINOAHEHUs
camocmosimenbHol pabombil

Pewenue 3a0au 60 epems 3aHsamus
BbinoaHeHue npakmuueckux pabom Ne 1 — 47
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obcyXzaTh TpollecC U pe3y/bTaT paboThl,
00006111aTh MHEHUsI HECKOJIBKUX JTI0Jiel

yuaCTBOBaTh B TPYIIOBLIX (hopMaxX pabOThI
(obcykaeHusi, oOMeH MHEHHH, «MO3rOBbIe
IITYPMbI» U WHBIE), BBITOJHATh CBOIO YacCTh
paboThl ¥ KOOPJUHUPOBATh CBOM JI€HCTBUS C
JPYTMMH 4jleHaMHd KOMaHbI, OIleHUBaTh
KaueCcTBO CBOEro BK/IaJa B OOL[WIA TPOJYKT

OyeHKa npaguibHOCMU 8bINOAHEHUs
camocmosimenbHol pabombil

Pewenue 3a0au 60 epems 3aHsamus
BbinoaHeHue npakmuueckux pabom Ne 1 — 47

1o KpUTEPUSIM, chopMynUpoBaHHBIM

yuaCTHUKaMH B3aUMO/eMCTBUS
npeMeTHbIX:

chOpMUPOBAHHOCTb  TpeJCTaB/leHUuN O

MaTeMaTHKe KakK 4YaCTH MUPOBOM KYJIbTYDPbI U
MecTe MaTeMaTUKM W UWH(OPMATUKU B
COBPEMEHHOW  I[MBWIM3allMM,  Crocobax
OMUCaHWsl SIBIEHUM peasibHOTO MHpa Ha
MaTeMaTHUeCKOM si3bIKe

YcmHbili onpoc 80 8pems 3aHsimusi
Pewerue 3a0au 80 epems 3aHsimust

chOopMHPOBAHHOCTh Tripe/iCTaBIeHUM 0
MaTeMaTUUeCKHUX MOHATHUAX KaK BayKHEHIIINX
MaTeMaTUueCKuX MO/Ie/sAX, IT03BOJISIOIINX
ONMChIBaTh W M3y4daThb pa3Hble TPOLIeCChl U
SIBJIeHWsI, B TOM UKWC/e C TIOMOIIbIO
HMH(OPMaLMOHHO-KOMMYHUKALMOHHBIX
TeXHOJIOTUH

BbinonHeHue npakmuyeckux pabom Ne 1 — 47
OyeHka npasuwibHOCMu 8bINO/IHEHUS
camocmosimenbHol pabombl

YcmHblil onpoc 80 8pemst 3aHaMus

PeweHue 3a0au 80 8pems 3aHsimus

B/aJleHMe  MeTOJaMU  flOoKa3aTesJbCTB U
QITOPDUTMOB  pelIeHHs,  yMeHHe  UX
MPUMEHATb, TMPOBOJWUTH  JlOKa3aTe/bHble

paccy»/ieHusl B X0/ie pellieHUs 3a/1au

BbinonHeHue npakmuueckux pabom Ne 1 — 47
PeweHue 3a0au 80 8pems 3aHsamus
KonmponbHble pabombi Nel — 8

B/lageHHre CTaHAdpPTHBIMHA rnprueMamMu
peliieHuda PaliMOHA/IBHBIX u
HNppaljuOHAJ/IbHBIX, I10Ka3dTe/IbHBIX,
CTeIrleHHbIX, TPUTOHOMETPHUYECKUX
ypaBHEHI/Iﬁ M HEepdBEHCTB, MX CUCTEM

BbinosnHeHue npakmuyeckux pabom Ne 33— 47
OyeHka npasuibHocmMu 8bINONHEHUs
camocmosimenbHoli pabombl

KoHumposnbHble pabombl Ne 6

cOopMUPOBAaHHOCTh ~ TIpe/CTaB/eHHWH 00
OCHOBHBIX  TIOHSITUSIX ~ MaTeMaTHUeCcKOro
aHaJiM3a U UX CBOMCTBAX, B/laZileHHe YMeHUeM
XapaKTepu3oBaThb  MoBefleHUe  (YHKLIUM,
WCTO/b30BaHUe T0/yUeHHbIX 3HaHWUW /s

BbinoaHeHue npakmuueckux pabom Ne 17 — 37
OyeHka npaswibHOCMu 8bINO/IHEHUS
camocmosimenbHol pabombl

YcmHblli onpoc 80 8pems 3aHsmus

O CaHUSs 51 a”anm3sa peasibHBIX | KoHmMpoabHble pabombl Ne 5

3aBUCUMOCTeN

B/la/ieHWe  OCHOBHBIMU  TIOHATUAMU O | BbinosHeHue npakmuueckux pabom Ne 38— 47
TJIOCKUX u MPOCTPAHCTBeHHbIX | OyeHka npasuibHOCMuU 8bINO/NHEHUs

reoMeTpuueckux urypax, HUX OCHOBHBIX
CBOMCTBAX

camocmosimeabHoU pabombl
YcmHblil onpoc 680 8pemst 3aHaMust
PeweHue 3a0au 80 epemMs 3aHAMust
KoHnmposbHble pabombl Ne7

chOpMHPOBAaHHOCTb yMeHUsI PacIli03HaBaTh

OyeHka npasuibHOCMu 8bINONHEHUSs

reoMeTpuueckue (Urypel Ha UepTeXax, | caMocmosime/nbHol pabombl
MO/IeJIsiX ¥ B peajibHOM MHUpe YcmHblil onpoc 80 8pemsi 3aHsmust
TIpUMeHeHe W3yUYeHHBIX CBOWCTB | YCmHblIli onpoc 80 8pemsi 3aHmust

reoMeTpuueckux Guryp u Gopmyn A

PeweHue 3adau 8o 8pems 3aHsimusi
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pelieHrda reoMeTpruueCkux 3a/id4d U 3a7d4 C
MPakKTUUYECKHUM COAEep>KdHHUEM;

chOpMHPOBAaHHOCTL  TpEACTaB/IeHUH O
mporieccax W SBJIEHUSX,  HMMEIOIIUX
BEPOSITHOCTHBIN XapakTep, CTaTUCTUUYeCKUX
3aKOHOMEPHOCTSIX B peaslbHOM  MWpe,
OCHOBHBIX TIOHATHUSX 3JIeMEHTapHOU Teopuu
BEepOSITHOCTeM

OyeHka npasuibHocmu 8bINO/HEHUs!
camocmosimenbHOU pabombil
YcmHblii onpoc 80 8pems 3aHsimus

KonmposbHbie pabombi Ne 4

yMeHUM HaxOJUTh U OL|eHUBATh BEPOSTHOCTU
HaCTYIUIeHUs] COOBITMM B MPOCTEUIIMX
MPAKTUUECKUX CUTyal[UsiX W  OCHOBHbIE
XapaKTepUCTUKU  CJIyYalHbIX  BeJIMUMH;
BJlafieHHe HaBbIKaMH HCI0/1b30BaHUs
TOTOBbIX KOMITBIOTEDHBIX TPOrPaMM  TIpH
pellleHrH 3a/iau

OueHka npasunabHoCcmu 8bINOMHEHUS
camocmosimenbHou pabomoil
YcmHblli onpoc 80 8pemsi 3aHAMust

Pewerue 3a0au 80 epems 3aHsmust

3.2 dopma NpoMeXyTOUHOM aTTecTaluu
[TpomMexxyTouHasi aTTecTalys MO AUCLUILIMHE B 1 ceMecTpe — UTOroBasi KOHTPOJ/IbHast

paboTa, Bo 2 ceMeCTpe — 3K3aMeH.

OOyuaroiiecsi [JOMyCKAlOTCS K cJaue HK3aMeHa TIpU BBLITIONIHEHWH BCeX BH/OB
CaMOCTOSITe/THOM PabOThI, MPAaKTUUECKUX paboT M KOHTPOJILHBIX PaboT, TpesyCMOTPEeHHBIX
paboueii mporpaMMoi 1 KaneHAapHO-TeMaTHueCKUM TJIaHOM JAUCLIUITTUHBL.

WtoroBasi KOHTposibHasi paboTa) TIPOBOAWUTCS 3a CYeT BpPEMeHH, OTBEJEeHHOro Ha

n3ydyeHuve OUCHUIIINHBI,

npyu YyCIOBHM CBOE€BPEMEHHOI0O MW KA4YeCTBEHHOI'0 BBLIMMO/ITHEHUA

00yuaroIUMCs BCeX BU/IOB paboT, MpelyCMOTPEHHbBIX paboueli mporpaMMoi AUCIUTTHHBI.

ITepeueHb BONPOCOB K HTOTOBOM KOHTPOJILHOI padoTe

Bapuanr 1
1. Boiuucmure: 47-11%:44%
2 28
2. Haiizite 3HaueHHe BbIPAyKeHMSI: 32
3. BoruucuTe: lOgZ 8+ log25 100 logzs 4
4. HaliguTe peleHve ypaBHeHUs: log, ( x*—5 ) =logg 4x

lo CcOS T
g, 3

5. Beruuciure
5m
6. TlepeBesuTe U3 paJuaH B rpafychl O
7. YKaXKuTe YeTBepPThb, B KOTOPOU JIEXHT yroa &X | eciu X =470°
Tz
8. HaiiuTe 3HaueHre KocrMHyca yryia & | ecnu u3BecTHo, uto: sin® = 0,6 u =
- x+4
f(x)=y—5——

o x> —49
9. Haiigute obnacte ornpefesieHus GyHKIUU .
10. BaHKOBCKas MpOIeHTHast CTaBKa paBHa 7% ro/joBbiX. KakoBa JJo/bKHA ObITh

riepBOHauasibHasi CyMMa BKJiaZia, uToObI yepe3 2 rofia ero pasmep coctaBui 34347 pybiieil.

93




11. B Ba3ze nexar si6soku: 10 3es1eHbIX ¥ 5 KpacHbIX. CKOJIBKUMH CTIOCOOaMU MOKHO B3SITh
13 Ba3bl 2 3e/IeHbIX U 3 KpacHbIX sib/10ka?

Bapuant 2
1. Boruncmre: 7--37:217
3 /108
2. HaiifuTe 3HaueHre BbIpaKeHUS: V3
+ —_
3. BblunciuTe: 10g6 36 10g3 9 10g3 11.
2\ —
4. Haiipure pelieHue ypaBHeHUS: 093 ( 10—x ) =log 3 3x
T
log,|tg 3
5. Berurciure
7n
6. TlepeBesuTe U3 pajuaH B Tpagychl O .
7. YKaKuTe 4eTBepTh, B KOTOPOH JIeXUT yroa & | ecm X =500°.
Z
8. Haiigure 3HaueHWe KocHMHyca yria & | ecim u3BecTHO, uto: sin®X =0,8 u =
6x — x~
f(x)=logs——5—
y > x+2
9. Haiigure obnacte onpesesieHNst GyHKLUAH .
10.  BaHkoOBCKasi TIpOIieHTHasi cTaBKa paBHa 9% rozoBbix. KakoBa fo/mKHa ObITh
repBOHavabHasi CyMMa BKJIaZia, 4ToObI uepes 2 rogja ero pasmep cocrasui 59405 pybieid.
11. B Ba3ze siexxaT si0710ku: 5 3eneHbix U 10 KpacHbIX. CKOJIBKUME CII0CO6aMH MOXKHO B3$ITh
13 Ba3bl 3 3e/IeHbIX U 2 KPACHBIX 510/10Ka?
BapuanT 3
1. Boruncmre; 3°-25°: 757,
V405
2. Havpure 3HaueHue BbIpayKeHUS: 4\/5 .
3. Bbrunciure: 1Og2 96—10g23—10g981.
2 —
4. Haiigure pelieHyie ypaBHEeHUs: 095 ( X 8 ) =log s 2x )
I in IL
og,| sin 6
S. Berunciure
Sm
6. TlepeBesuTe U3 paJyaH B rpafychl 3 .
7. YKaKUTe YeTBEPTh, B KOTOPO# JIeXKHUT yroa & | ecmm & =380°.
= 7T
8. HaiiuTe 3HaueHre KocruHyca yryia & | ecnu u3BecTHo, uto: sin® =-0,6 u =2
9. Haiigure obnacte onpesesieHNst GyHKLUAH
10. bankoBCKasi mpoLieHTHast cTaBka paBHa 12% rozposbix. KakoBa AOJDKHa ObITh
TiepBOHavabHasi CyMMa BKJIa/ja, YToOBI uepe3 2 rozia ero pasmep coctaBui 56448 pybiieid.
11. B Base siexxar si6710ku: 6 >kenThix U 12 KpacHbIX. CKOJBKUMU CII0cO6aMu MOXKHO B3SITh U3
Ba3sbl 4 )KeNTHIX U 2 KPaCHBIX s10/10Ka?
Bapuanr 4
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1. Borumncmre: 9°-11°:99%,
5 /108
3
2. Havpyre 3HaueHUe BbIpayKeHUS: &z .

log,320—log,5—log 216

3. Beruncivre:
2\
4. HaiiguTe pelieHyie ypaBHEeHUs: log, ( 6—x ) =log, 5x i
I Tt
ogs;| C tg E
5. Boruuciure
7T
6. TlepeBeuTe U3 paJuaH B FPafychl 3
7. YKa)KUTe YeTBEPTh, B KOTOPOU JIeXKUT yroa & |, ecim X =700*
37T
7C ———
8. HaiiuTe 3HaueHre KocuHyca yryia & | ecnu u3BecTHo, uto: sin® =-0,8 u 2
x—3
f(x)=log 5
. °+7x
9. Haiigute obnacte ornipefesieHus GyHKIUU X .
10. BaHKOBCKas MpoljeHTHast cTaBKa paBHa 11% rozmoBeix. KakoBa fo/mKHa OBITh
TepBOHava/ibHasi CyMMa BKJajja, uToObI uepe3 2 rofia ero pasmep coctaBui 73926 pybiieit.
11. B Ba3ze nexar si6;10ku: 6 >kenTbix M 12 KpacHbIX. CKOBKUME CII0COOaMU MOXKHO B3SITh U3

Ba3sbl 2 KeNThIX U 4 KpacHbIX 510/10Ka?
Ob6yuaroryecss JOMYyCKAalOTCs K CJjaue 3K3aMeHa TpU BBINOJIHEHWHA BCeX BU/OB
CaMOCTOSITe/TbHOM paboThl, IPaKTHUECKUX W KOHTPOJIbHBIX paboT, TpelyCMOTPeHHBIX paboueid

HpOFpaMMOﬁ " KdJIeHAdpHO-TEMATUYECKUM I1JIaHOM AW CLHUIT/IMHBI.

IlepeueHb BONPOCOB K 3K3aMeHYy

Yacts A
1. Kopenb n-oii crenenu. CBoiicTBa KOpHs n-oii cterieHu. OOo0OLeHVe MOHATHS O TOKa3arese
CTereHu
2. [MonsiTrie noraprdma 1 ero cBoricTBa. OCHOBHOe JiorapuMrUyecKoe TOXIECTBO.
3. HecsatruHble M HaTypaibHble jorapudmel. IlpaBuna pelictBuii c norapudmamu. Ilepexon K

HOBOMY OCHOB@HHIO.

4, Jlorapudmuueckre ypaBHeHus. [Ipuemsl peltieHus. [Ipumepsi.

5. Jlorapudmuueckas pyHxuus. Ee cBoiicTBa, rpaduk

6. Tpuronomerpuueckue ¢pyHKUuU. OnpesenieHre CMHyCa, KOCUHYCA, TAHT€HCa, KOTaHTeHCa.

7. PasivanHas Mepa yria. Ilepexof OT Tpa/lyCHOM Mephbl K paiIuaHHOU 1 Haob0opoT.

8. 3aBHCUMOCTb MeXXAY TPUTOHOMEeTPUUeCKUMU (PYHKLUSIMHA OHOTO yTJa.

9. ®opMy/ibl ABOMHOTO yr/ia. PopMy bl C/I0KEHUS.

10. Pe1ieHrie NpoCTeNIINX TPUTOHOMETPUYECKUX YPaBHEHNH.

11. TpuroHomerpuueckrie  ¢yHKkUuu. OOnacTe  omnpefeneHuss YW MHOXECTBO — 3HAUeHWH
TPUTOHOMETPUUECKUX (YHKLIUH.

12. OG6paTHbIe TPUTOHOMETPUUECKUE (PYHKLUH.

13. OCHOBHBI€e MOHSTHS KOMOMHATOPHKU: Pa3MelleHHs], IePeCTaHOBKHY U COUETaHUSI.

14. Teopus BeposiTHOCTelH. COOBITHE, BEPOATHOCTH COOBITHSI.

15. 3aBUCMMOCTb ¥ He3aBUCUMOCTb COObITUH. COBMECTHOCTb U HECOBMECTHOCTb COOBITHI.
[TpOTHBOMO/I0KHOCTH COOBITHIA.

16. Teopus BeposiTHOCTel. ClioKeHHe M YMHOKEHHe BepOSTHOCTEH.

17. [Npupaitienre GyHKINYU U TIpUpallleHue aprymenTa. OnpefiesieHre IPOM3BOAHOM.
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18. DuUsnUeCcKni 1 MeXxaHUUeCKU CMBIC/T IPOU3BOHOMU.

19. YpaBHeHue KacaTenbHOHN K rpapuKy (pyHKLUN

20. [paBusia u hopmyisl guddepeHITPOBaHUS.

21. [TpumeHeHWe TIPOU3BOAHOM /151 HAXOXKEHUsT IKCTpeMyMa QyHKLUH

22. CtepeomeTpusi. OCHOBHbIE aKCMOMBI CTEDEOMETPHUH U Ce[ICTBUS U3 aKCHUOM.

23. IIpsiMble U IIJIOCKOCTHU B IIPOCTPAHCTBe. B3avMHOe pacriosokeHue AByX MNPSMbIX B [IPOCTPAHCTBe.
24, B3anmMHoe pacrionoykeHre TPsSIMOi U TVIOCKOCTH. [lapaienibHOCTb TIPSIMO# U TJIOCKOCTH.

25. B3avmHOe pacriosiokeHue [BYX IUIOCKOCTeH B mpocTpaHcTBe. [lepreHJUKY/SIPHOCTb JABYX
MJIOCKOCTEH.

26. [ByrpaHHbIN yTo/. YT0a MeXXAy T/I0CKOCTSIMHU.

27. MHororpaHHUKY. BeprivHel, pebpa, rpaHu MHOrorpaHHuka. Popmysa Jitiepa.

28. [TpusMa u ee cBoiicTBa. [IpsiMasi ¥ HaK/IOHHAsI TIPHU3MBI.

29. I[TpaBusbHast ipu3Ma. I1nomjaib 60KOBOM M MOTHOW MTOBEPXHOCTH TTPH3MBI.

30. Ky®0. ITapannenenunes u ero ceokictea. O0beM Kyba. O6beM mapasiieenure/a.

31. [Mupamuja v ee cBoricTBa. Inoiais 60KOBOM U MOJTHOM MOBEPXHOCTH MUPAMU/IBL.

32. IIpaBunbHas nupaMuza. Y ceueHHas mupamMmuja.

33. [pepcraBieHrie O TIPAaBUJIbHBIX MHOTOTPAaHHMKAx (TeTpasfAp, Ky0, OKTasap, AOAeKa’ip u
HKOCas37p).

34. Tena u moBepxHOCTM BpaieHusi. IlwiuHap. OcCHOBaHWS, BBICOTA, OOKOBasi TIOBEPXHOCTD,

obpasytoias, pa3BepTka. [1omass 60KOBOI 1 IOTHOM TOBEPXHOCTH.

35. Tema wu moBepxHOCTH BpalleHus. Konyc. OcHoOBaHWe, BbLICOTa, OOKOBas TIOBEPXHOCTb,
obpa3syromiasi, pa3BepTka. I1o1jaib G0KOBOM 1 TIOTHOM TIOBEPXHOCTH.

36. [ap u cdepa. Inomujaab MOBEPXHOCTH CHEPBHI.

37. Ceuenus 11apa U cdepsl.
38. dopmyiel 06beMa MMpaMUbI, UIMHAPA ¥ KOHyca. Popmyria o6beMa Iiapa.
Yacrs B
x-16  x"°+4 .
1. YrpocTuTe BbIpaXkeHue 05 P T 1T Y HaWJIUTe ero 3HaueHue npu x = 2,25
+x7+1 x°-1
_3 1 2 4
2 42,5252
2
2. PacronoxkuTe unciia B opsi/ike BO3pacTaHUs
3. 3anucath B BU/le 0OBIKHOBEHHOM /IpoOu 6ECKOHEUHYIO 1eCATHUHYO Apo0b: 4,(8);
-2,6(93).
2 113 K
z 3 .4 2
S ) g 2 ’ 9 s 3 ’ 5 2
4. PacrosioxkuTe uniciia B opsiike BO3pacTaHUs
2
5. Boruncnure: logs5 + log 425 + log4125
16
6. Bbruuciure: logs72 - log327 +log;18
1 10
7. Brruucnmre: log45 + logs36 + 2 log481
8. Permire iorapudmuueckoe ypaBHeHue: 1083 ( 2x-1 ) =2
log.(x+1)=log.|4x—
9. Pemmite norapudmuueckoe ypaBHeHue Og5( ) 0g5( 5)
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10. Pemnte norapugmuueckoe ypaBHeHue logs (3x -5) = logs (x - 3)

11. Pewmnte norapudMuueckoe ypasHerne 1082 (x+3)=4
12. Pewmnre norapudmuueckoe ypasHenue 1082 (4-x)+log,(1—-2x)=2log,3
13. Permmire norapudmuueckoe ypasHenue 1g (3 -x) -1g (x +2) =21g2
1—sin’a
14. YTpocTuTe BbIpaXkKeHue: cos’a—1
sin(360°—a)cos(—a)
15. Ynpocture BhipakeHue: €05 (180°+a)
16. YrpocTuTe BhIpakeHue: 1 + cos” o - sin® a

sin(or—%)tg(—a)

cos(Z+a)
17. Yrpocture BeIpakeHue:
5
a=—
18. HatiguTe cos o u tg o, eciu sin 13 ya- yron Il koopauHaTHOM YeTBepTU
19. Hatipure cos o u tg a, ecmn sin o = 0,6 1 o - yros I KoopAUHaTHON YeTBepTH
20. Hatingure cos a n tg a, ecnu sin a = - 0,8 u a - yron IlI koopArHaTHO!N YeTBepTH
21. Hatipure sin a u tg o, ecmu cos a = 0,6 1 o - yros | KoopAUHATHOW UeTBepTH
7T
2cos(x+—)=+2
22. Perute TpUroHoMeTpuueckoe ypaBHeHue: 4
23. Perite TPUrOoHOMETpHUYECKOe ypaBHeHwue: sin® X — 0,25 =0
24. Perute TpUroHoMeTpuueckoe ypasHeHue: 2 cos X + V2 = 0
25. PelyTe TPUrOHOMETPUUECKOE ypaBHeHHe: 2 sin X +sinx —1=0
26. PellnTe TPUrOHOMETPUUECKOE ypaBHeHue: 2 sin® X + 7sin X — 4 = 0
2sin(x+X)+4/2=0
27. Periite TpUroHOMeTpUUeCKoe ypaBHeHue: 2
28. Peryite TpUroHoMeTpuueckoe ypaBHeHue: 2 COS X — 3=0
29. Pemnite nokasaresnbHOe ypaBHeHMe: 25 64
30. PeruuTe nokasare/ibHoe ypaBHeHue: 2 - 4 - 17 - 4+ 8 =0
31. PerniTe rokasatesibHOe ypaBHeHue: 37 -4 - 3*+3 =0
2x+3
(3 =4,5"°
32. Peryite nokasarenbHOe ypaBHeHUe: 9
1
33. Hanumure ypaBHeHYe KacaTe/ibHOM K rpaduky ¢yHkuuu f (x) =5 - 2 X% B TOUKe Xo = 2.
34. CocTaBbTe ypaBHEHHe KacaTebHOH K rpaduky dyHkimu f(x) = e** B Touke X, = 0.
35. 3anuIMTe ypaBHeH|e KacaTebHOM K rpaduky GyHkimu f(x) = 3 x* + 5x B Touke ( 1; 8).
_5—x
36.Haiiaure npon3BoiHYIO (GYHKLN X+2
T
— : Xo=7%
37.HaiiguTe 3Hauenye nponssoaHoi ¢pyrkm Y =3 X +4—58INX g rouke 2
_ 3+2x
38. Haiigute npor3BoAHy0 QyHKLIUN X—>5
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y:—§x4+3x2—2x+11
39.Haiinvre mpou3BoJHYIO (DYHKIUN

40. HaiiauTe npousBoHy0 GyHKIMH y= X° — X ( X + 7).

41. Haiitii mpoMeXyTKH BO3pacTaHust QYHKIMKU y = X* — 2X + 3,

42. Uccnenyiite dpyukumio f(x) = 3x° — 20 x* Ha Bospacranue (yObiBaHKWe) U SKCTPEMYMBI.
1 1

43. Uccnenyiite pyaxauro f(x) = 2x*+3x*-3Ha Bo3pacTaHue ( yObIBaHUE).

44.B smyike 20 1mapoB, u3 HUX 12 GenbIx, ocTanbHbie TonyObie. V3BekaroT 2 miapa. HalTi BeposiTHOCTH,
yTO 00a 111apa 6esble.
45.B niepBoii ypHe cofiep>KUTCS 8 cHUX M 10 )KeNThIX 1apOB, BO BTOPOU 4 0e/bIX U 12 >KeThIX 11apoB.
W3 KaXk/101 ypHBI HayZlauy WU3BJIEK/IU TI0 0JJHOMY I1apy. HaliTH BepoOATHOCTh TOTO, UYTO 00a U3BJ/IEUEHHBIX
111apa >KeToro LBerTa.

46. AndaBuT HEKOTOpPOTO si3bIKa cofiepKUT 12 OykB. CKOMBKO CYIECTBYeT TPeXOYKBEHHBIX CJIOB,
COCTaB/IeHHBIX U3 OYKB 3TOr0 andaBrTa, i OYKBBI B CJIOBAaX MOT'YT MOBTOPSATHCS?
47. AnbaBUT HEKOTOPOTO s3blKa COEPXKUT 12 OykB. CKOJBKO CYIIECTBYET TPEXOYKBEHHBIX CJIOB,

COCTaBJ/IeHHBIX U3 OYKB 3TOT0 andaBuTa, ecyii OYKBBI B CJTIOBAaX HE MOT'YT IMTOBTOPATHLCS?

48. B xop3une 16 mapoB, u3 HuX 14 OenbIX, OCTajbHble CcHUHHWe. M3BnekaroT 2 miapa. Haditu
BEPOSTHOCTH COOBITHH TOTrO, UTO 00a I1apa CUHYME; MEePBbIH 11ap Oesbiii, a BTOPOM CUHMI.

49. Ha pexypcTtBo u3 3 Ma/ibuuKOB M 4 /IeBOYEK C/Ty4aliHO OTOMparoT 4 JexypHbIX. CKOTBKUMU
crocobaMu X MOKHO 0TOOpaTh MPU YCIOBUH, UTO OyAyT 0TOOPaHbI 2 MalbuyrKa U 2 IeBOUKH?

50. YCTpPOHCTBO COCTOUT U3 TPEX JIEMEHTOB, PabOTAIOIMX He3aBUCHUMO. BeposTHOCTH 6e30TKa3HOM
paboTel 3a OmpeJe/ieHHbI TIPOMEXYTOK BpPEMEHH IIepBOTO, BTOPOTO W TPEThEro 3jeMeHTa
cootBeTcTBeHHO paBHbI 0,4; 0,3; 0,5. HaliTi BepOSITHOCTBH TOTO, UTO 3a 3TO BpeMsi OTKaXyT BCe TpHU
37IeMeHTa.

51.13 15 TypuCTOB Ha/l0 BBIOpATh JIeKYPHOTO W ero MoMorfHUKa. CKOMBKUMHU CTIOCO0aMU 3TO MOYKHO
clienaTh?

52.JvaroHasb 0CeBOT0 CeueHHs I[UIMHAPa paBHa 12 cM, a paguyc ocHoBaHus — 6 cMm. Hatlizute BbicoTy
LWIUH/pA.

53.B mpaBwWIbHOU 4eThIPDEXYTOALHOW MUpaMuje BbICOTA paBHa 12cM, a amodema - 15cm. Haiipure
TJIOIIa/Ib TIO/THOM IMOBEPXHOCTH MUPaMU/IbI.

54.B ocHOBaHWM NPaBU/IBHOM uYeTbIpexyrobHoM npusMel ABCDA;B,C;D; eXXuT KBafpaT CO CTOPOHOU
4 cm. [uaroHans npusMel AC, obpasyeT ¢ miockocTero ocHoBanus ABCD yron 60°. Haiigure BrICOTY
MIPU3MBI U I1JI0Ia/Ib TTOJTHOM [TOBEPXHOCTH.

55.[lnaroHanb TpPaBUIBHOH UYETLIPEXYTO/JILHOM TMPU3MbI COCTaB/IseT C OOKOBOM rpaHbio yron 60°.
Haiiute 06beM NPU3MBI, €C/TA CTOPOHA OCHOBaHUS 8cm

56. Pamuychl OCHOBaHMI yCeYeHHOTO KOHyca paBHbI 12 ¢cM M 6 cM, a oOpa3yroijasi HaKJIOHEHa K
TUIOCKOCTH OCHOBaHUs 1o/, yriioMm 45°, Haiigure muioiass U 006eM yCe4eHHOro KOHyCa.

57. Halijute no/iHyt0 TUIONIA/[b TIOBEPXHOCTH U 00BEM MMpaMU/Ibl, Y KOTOPOW BBICOTA paBHA 2 M, a
OCHOBaHMEM MMPAMUJbI SIBSIETCS KBa[paT CO CTOPOHOU 3 M.

58.0cHOBaHMEM NIMPAMU/IBI SIB/ISIETCS] TPEYTOIBHUK CO cTopoHamu 12 cm, 10 cMm, 10 cm. Kaxkmas 60koBast
rpaHb HaK/JIOHEHAa K OCHOBaHMIO of yrioMm 60°. HalguTe o0beM U ITUIOIIagL OOKOBOW IMOBEPXHOCTH
NYMpamMu/BblL.

59.HaiiuTe CTOPOHY OCHOBAHHs M BBICOTY TPABW/ILHON UYETHIPEXYTOBHON MPU3MBI, €CITH S om=90CM?,
Sex=40cM.

60.Bricota nuiuHgpa paBHa 10 am. [lgowags ceueHuss LWAMHApPA TUIOCKOCTBIO, TapasiiesibHONM OCU
LMIMH/PA ¥ yJaleHHoM Ha 9 M oT Hee, paBHa 240 aM °. Haiigure paguyc LUIMHApa.

61. OcHoBaHue TIPSIMO TTPU3MBI — PaBHOOEPEHHBIN TPEYToMbHUK CO CTOPOHOW 6 CM, a AuaroHaib
6okoBoii rpanu 10 cM. HatiauTe rioiasib 60KOBOH MOBEPXHOCTH U 00BEM MPU3MBI.
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62. B npaBUIBbHOM 4eThIpeXyrobHOM NMpHU3Me IUIOLa/lb OCHOBAHMA paBHa 25 CM?, a BbICOTa 4 CM.
Haiigute araroHans v 00beM MpPU3MEIL.

63. OcHoBaHueM TIPSIMO# TIPU3MBI CTYKUT TIPSMOYTOJIbHBIN TPeYTONbHUK C KaTeTaMu 12 ¢cM U 5 cM,
BBICOTA NMPU3MBI paBHa 8 cM. HaiiguTe momiaib MOJTHON TTOBEPXHOCTH.

64. Papiyc OKpY’)XKHOCTH, ONMCAaHHOM OKOJIO OCHOBaHMsI IPaBW/IBHOM LIECTUYTOJbHOW IIPU3MBI,
paBeH 3 cM. HaliiuTe mioiajb MoJHOW MOBEPXHOCTH MIPU3MBI, eC/iu eé BbicoTa paBHa 10 cm.
65./lnaroHanb TpPaBUIBHOH UYETHLIPEXYTO/ILHOM TPU3MbI COCTaB/IseT C OOKOBOM rpaHbio yroa 30°.
Haiigute nnoiaib 60KOBOM TTOBEPXHOCTU M 0OBEM TIPH3MBI, eC/TM CTOPOHA OCHOBaHUS V2 em
66.BbicoTa ruHMHApa Ha 12 ¢m GoJibille ero pajuyca, a TUIOIIA b TIOJTHOW TIOBEPXHOCTUA paBHa 288 1
om®. Haiiaure pajjyC OCHOBAHUSI LIAJIMHZIPA.

67.[JuaroHanb TPaBUJLHOW YeTHIPEXYTOJbHOW TPU3MbI COCTaB/isieT C OOKOBOW TpaHbio yron 60°.
HatizyTe 06beM Npu3MBbl, eC/Ti CTOPOHA OCHOBAHUS 6 CM.

68.InameTp I1apa paBeH BBICOTe KOHYCa, 0Opa3yolriasi KOTOPOro COCTaB/IsieT C IIOCKOCTBI0 OCHOBAHMUS
yros 60°. HaiitTi oTHOLIIeHe 00bEMOB KOHyCa | I1apa.

69.Paguyc mapa paBed R=5. Haiigure monja/ib MoTHOM OBEPXHOCTH BITMCAHHOTO B 1Iap Ky0a.
70.Pasiychl OCHOBAHUM YCEUEHHOTO KOHYycCa paBHbI 4 cM U 12 cM, a oOpa3ytolijas paBHa 17cm. HaiguTe:
a) BBICOTY yCeyeHHOT0 KOHyca; 0) T/IoIIazib 0CEBOTO CeUeHUsl.

71.B ocHOBaHMY MpaBWIBHOU YeTbIpexyronbHoi npusmel ABCDA;B;C,D; nexuT KBapaT co CTOPOHOH
8 cm. [luaronans npusmel AC; o6pasyeT ¢ TIockocTeio ocHoBanus ABCD yron 30°. Haiigure BhICOTY
MIPU3MBI U 11013/l TIOJTHOM [TOBEPXHOCTH.
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1.Cnenndukanusa KOMIUIEKTa OLIeHOYHbIX MaTepuaioB. PacnpeaeneHue TeCTOBBIX
3a/laHMH 10 TUIIAM U YPOBHAM C/I0>KHOCTH.
Tabsmuna 1. Tunel, ypoBeHb C/I0)KHOCTH U BpeMsl BBIINIO/THEHHS TeCTOBBIX 3a/laHMH.

Bpewms
Howmep 3azanus Turnbl 3a7,aHUA Yposerb BBITTO/THEHUS,
CIOXXKHOCTH
MUH.
3ajanue 1-5 3ajjaHue OTKPBITOTO TWUIA C Pa3sBePHYTBHIM | BBICOKWM 8
OTBETOM
3apanue 6-10 3a/ilaHusi OTKPBLITOTO TUMA Ha JIONOJIHEHWE | TIOBBILLIEHHBIN | 5
3apanuve 11-13 | 3afaHre 3aKpBITOrO THIA HA YCTaHOBJIeHHe | Oa30BbIif 2
1oc/IeZloBaTeIbHOCTH
3aganuve 14-16 | 3agaHve KOMOWHUDOBAHHOTO TWIAa C | OA30BBIM 2
BLIOODOM OJHOTO BEPHOTO OTBeTa U3
yeThIpeX TPeJJIOKeHHBIX U 000CHOBaHUEM
BbIOODA
3amanuve 17-19 | 3amaHue 3aKpBITOrO THIA HA YCTaHOBJIeHHE | Oa30BbIM 2
COOTBETCTBUSI
3amanue 20 3aaHe  KOMOWHUDOBAHHOTO TWIAa C | Oa30BbIM 2
BbIOOPDOM HECKOJbKUX BapHUaHTOB OTBeTa
U3 TpeA/oKeHHbIX W  000CHOBaHWEM
BbIOODA

Tabsuna 2. CiieHapyy BbITIOJTHEHHUSI TECTOBbBIX 3aJaHUM

T 3aaHust IMocnepoBaTeIbHOCTD I€HCTBUIMA
TIPY BBITIOJIHEHUH 3a/IaHUsT

3ajjaHre KOMOGHHHUPOBAHHOTO THTA C BhIGOpoM | IIpouwTaiiTe TEKCT, BbIOepUTe TMPABU/ILHBIA OTBET |
OJJHOTO  BEpPHOTO  OTBeTa W3  YeThIpeX | 3allMIIKTe apryMeHThbl, 000CHOBLIBAOIIHE BLIGOD OTBeTa
Tpe/IyIoXKeHHbIX U 000CHOBaHKWEM BbIOOpa

3ajaHre KOMOGHHHUPOBAHHOTO THMA C BhIOOpOM | IIpouwTaiiTe TEKCT, BBLIOEDHUTE TMPAaBWIbHBIE OTBETHI H
HECKOJIbKUX BapHaHTOB oTBeTa W3 | 3alMIINTE apryMeHThbl, 060CHOBBIBAKOIIKE BLIOOD OTBETOB
TIPe/IJIOKEHHBIX U 000CHOBaHUEM BhIOOpa

3a,£[EIHI/Ie 3dKPBITOI'O0 TUIIA Ha YCTdHOBJ/IEHHE HpoanaﬁTe TEKCT M YCTAHOBUTE TM10C/1€40BATE/IbHOCTD.
noc/jieaoBaTe/IbHOCTU 3anuiuTe COOTBETCTBYIOLLIYIO T10C/1€40BaT€/IbHOCTDh I_U/I('l)p
C/ieBa HarpaBo

3ajaHye 3aKpBITOrO THIIA Ha YycCTaHOB/ieHue | [IpouMTaliTe TEKCT U yCTaHOBUTE COOTBETCTBHE. 3alMILINUTe
COOTBETCTBUS BbIOpaHHbIe LIM(PHI IO, COOTBETCTBYIOIIMMH OYKBaMU.

3a/laHust OTKPBITOTO TUIIA Ha [JOTIOIHEHHe [TpouwuTaiiTe TeKCT U JomnonHUTe dpasy

3aflaHvie OTKpBITOrO TWMAa C Ppas3BepHYThIM | [IpounTaiiTe  TeKCT WM 3anvIIMdTe  Pa3BEPHYTHIN
OTBETOM 000CHOBaHHBIN OTBET

Tabsuna 3. CucreMa oLeHUBaHHSA 3a/JaHUIA.

Howmep YkasaHus 110 OL|eHHBaHUI0 Pe3ynbTaT oLjeHUBaHuUs (Oanel,
3a[jaHus 10JTyYeHHBbIe 3a BbIOJIHEHUS 3a/JaHNsl)

3apmanue 1-5 3azaHue OTKPBITOTO THWIMA C Pa3BepHYThIM | [1oJHBINA NpaBWIBHBIA OTBET Ha 3a/jaHue
OTBETOM oueHuBaetcsi 3 6aulamuy; eciv JomylieHa
ofHa o111MbKa/HeTOUHOCTD /oTBeT
MPaBWIbHBIM, HO He MOoJHbIA — 1 6an,
ec/ii JomylneHo 0osiee OJjHOM OIIMOKY /
OTBeT HerpaBU/IbHBIA / OTBeT
orcytcTByeT — 0 6ansios.
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3aganue 6-10

BEIAHHI/IH OTKPBITOI'O THIIA Ha AOIMOJJIHEHHE

IToyTHBIN TpaBWILHBIA OTBET Ha 3a/laHUe
orleHUBaeTcs 3 Gasulamu; ecsid JIoMyIeHa
ofHa olMbKa/HETOUHOCTD /oTBeT
MIPaBWIBHBIA, HO He TMOoJHbIA — 1 6ann,
ec/iu JomylieHo Oosiee OJJHOM OIIMOKY /

OTBeT HeIpaBU/IbHBIN / OTBeT
orcytcTByeT — 0 HasioB.
3agaHve 3ajaHve 3aKpeITOrO THIMA Ha YycTaHoBieHWe | CoBHafleHUe C  BEepHbIM  OTBETOM
11-13 0oC/e0BaTeIbHOCTH orieHuBaeTcs 1 6aIoM; HEBEPHBIA OTBET
WM ero oTcyTcTBue — 0 6auios.
3asaHue 3azaHue KOMOMHUPOBAaHHOrO Tumna ¢ BbiOopoMm | ITosiHOe COBMazieHWe C BePHBIM OTBETOM
14-16 OJHOTO  BEPHOrO  OTBeTa W3  ueThipex | oleHuBaeTcs 1 GanioM; HeBepHbIM OTBET
Tpe/IJIOXKeHHbIX ¥ 000CHOBaHKEM BbIOOpA WM ero oTcyTcTBue — 0 6asios.
3agaHve 3ajaHue 3aKpBITOrO THMa Ha YycTaHoBieHWe | CoBHafleHWe C  BEepHbIM  OTBETOM
17-19 COOTBeTCTBUS orieHuBaetcs 1 6aioM; HEBEPHBIA OTBET
Wy ero otcyrcrerie — 0 6anios.
3aganue 20 3azlanve KOMOMHMpPOBaHHOrO THma C BbIOOpoM | ITosiHOe coBmazieHrEe C BEpHBIM OTBETOM

HeCKOJIbKHUX BAPHAHTOB OTBeTa us

TIpe/IJIOXKeHHbIX ¥ 000CHOBaHKEM BbIOOpa

ovjeHuBaeTcsi 1 GannoM; HeBepHBIA OTBET
WM ero oTcyTcTBue — 0 6asios.

Tab/mma 4. [lomo/sHUTe/TbHbIE MaTepHaabl W 000pyJAOBaHHE, HE00X0JUMBIE /A
BbITIO/THEHHSI TECTOBBIX 3a/laHUH

Kon HaumeHoBaH1e KOMITeTEHLIMN [JoronHuTenbHbIE MaTepyassl U
KOMITeTeHIIUU o0opy/ioBaHHe
- - Bymara
Pyuka

2. TecToBbIe 3ajlaHUA

Bapuanr 1

1. IIpouwTaiiTe TeKCT U 3alMIIINTE Pa3BePHYTHIii 000CHOBAHHbIN OTBET.
HaiitTi KosiuecTBO crioco60B, KOTOPHIMHA MOYKHO PacCajiuTb TPEX peosT.
OTa/I0HHBIM 0TBeT.
2. IIpouuTaiiTe TEKCT M 3aNHUIINTE Pa3BePHYTHIH 000CHOBAHHBIH OTBET.
Kakasi poOb Ha3bIBaeTCs IPAaBU/TLHOM ?
OTa/I0HHBIM 0TBeT.

3. IIpouuTaiiTe TeKCT U 3aNMIIUTE Pa3BePHYTHIH 000CHOBAHHBIN OTBET.
Ha ocHOBaHMM CBOWCTB OMCCEKTPHUChHI 3aITUILINTE ee OIpe/e/ieHue.
HekoTopbie cBOWCTBa OMCCEKTPUCH:
o Kax/as Touka, jiexkaijasi Ha OMCCeKTpUCe yrjia, HAXOAUTCSI Ha OJJAHAKOBOM PacCTOSIHUN
0T 00erX CTOPOH 3TOTO yTIJla — 3TO K/F0UeBOe CBOMCTBO OMCCEKTPHCHI.
e B TpeyroibHHKe MOYKHO TIPOBECTH TPH OMCCEKTPUCHI U3 KaXK/0M BEPIIMHBI, U BCE OHU
repeceKyTCsl B OHOW TOUKe, KOTOpasi Ha3bIBaeTCsl LIeHTPOM BITMCAHHOMW

OKPY>KHOCTH.

e buccekTpuca yria TpeyrosabHUKa JleJIMT POTHUBOIIOJ/IOKHY CTOPOHY Ha OTPe3KH,
NIPONOPLIMOHA/IbHBIE MTPUJIEXKALM

CTODOHdM.

e Yros Mexay OUCCeKTpHUCaMM ZIBYX CMEXHBIX YIJIOB (MeX/y BHYyTPEHHUMH U BHEIITHUMU
OucceKTprCcaMH yT/I0B TPEYToJbHUKA TTPU O[HOM BepiivHe) paBeH 90 rpagycam
JTa/IOHHBIA O0TBET.
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4. ITpouMTaiiTe TEKCT U 3aNMIINTE PAa3BePHYThIi 000CHOBAaHHBIH OTBET.
Ha ocHoBanuu gaHHOM opMyJibl COKpalljeHHOT0 YMHOKeHus1 (a + b)? = a? +2ab+b?, 3anuiuTe
ee CJIOBeCHYH (hOpMY/IMPOBKY.
JTa/I0HHBIH OTBeT.

5. ITpounTaiiTe TEKCT U 3aNUIINTe Pa3BePHYTHII 000CHOBAHHBIN O0TBeT.
Haiitu Ko/inuecTBO Crioco060B, KOTOPHIMU MOXKHO PacCaZiuTh YeThIpeX pPeosT.
JTa/IOHHbBIN 0TBET.

6. Jomnoyiaute ¢pasy [dauusie uncia V169 V0,64 V2 HasbiBaroTcs ... ?

7. Jomnonnute ¢pa3y. Besikas 6eckoHeuHasi lecITUUHAsT HeTlepruoguueckasi poob
SB/ISIETCH UYWCJIOM .... ?

8. JomnoauTe ¢pa3y. ParrioHasibHbIe U UPpaljMOHa/IbHbIE YKC/Ia BMecTe 00pa3yroT
MHOJKeCTBO ....

9. [HomnosmauTe (ppa3y. PazHOCTb KyOOB /IByX BbIPA’)KEHUM PaBHA TIPOU3BE/IEHUIO Pa3HOCTH
MepBoro ¥ BTOPOro Ha ...

10.  [omosHuTte (ppa3y. 'eomeTpuss — pas3zen MaTeMaTHUKH, U3yYaroL1il CBOMCTBa
11. IIpounTaiiTe TEKCT U YCTAaHOBUTE NOC/Ief0BaTe/IbHOCTh. Pacnosioxure uncia B
nopsajake Bo3paCraHus
1. -23
2. 0
3. 4,5
4. 45

3amnuinmre COOTBETCTBYIOLIYIO T1OC/1I€JOBATE/IbHOCTD L[I/Iq)p CJIEBd HAIlIpABO:

5. IlpouwuTaiiTe TEKCT M YCTaHOBHTE MOC/Ie/J0BaTe/IbHOCTD. Pacmosoxure yuc/ia B nopsiake
yObIBaHUA

1) 6,7

2) -2

3) 0

4) 400

3anuimre COOTBETCTBYIOLIYIO NOC/Ie/]0BaTebHOCTD LIU(P C/1eBa HArpago:

6. IIpouwTaiiTe TeKCT U YCTAaHOBHTE NOC/Ie/|0BAaTe/IbHOCTb. PacmookuTe uncia B nopsike
yObIBaHuA

1) -6,7

2) -2/5

3) 08

4) 4

3anuiiumre COOTBETCTBYIOLYIO I10C/1IeJOBATE/IBHOCTD L[I/I(i)p CJiIeBd HallpaBO:
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IIpouuTaiiTe TeKCT, BbIOepUTEe OJUH NPAaBWIbHBIH OTBET M 3aNMIIUTE APryMEHTHI,

000CHOBBIBAKIIIHE BHIOOP OTBETA.

Pemmre panenue log, x + log, 5=log, 20

IlpouuTaiite TeKCT, BbIOepUTe OJAWMH NMPABU/IbHBIA OTBeT W 3aNMIINTe APTryMEHTBI,

000CHOBBIBaKIIYE BLIOOP 0TBETa

Pemmre paBHenue log, x + log,6=log,18.

7.

1) 15

2)5

3)4

4) 10.
OT1BerT.
Oo0ocHoBanwue.
8.

1O

2) 11

3)3

4)12.
OT1BerT.
Oo0ocHoBanwue.

9. IIpouwTaiiTe TEKCT, BbI0epuTe OJAMH NPABWILHBIH OTBeT M 3aNMIINTe APTryMeHThI,

000CHOBBIBAKIHE BHIOOP 0TBETa

Pemmre pasHenne log: x +log;3=1og 12,

1)0
2) 4
3)9
4) 15.

OT1BerT.
Oo6ocHoBanue.

10. TIpouuTaiiTe TEKCT M YCTAHOBHTE COOTBETCTBHE.
K Kax/10# mo3uijuu, JaHHOH B JIEBOM CTOJI0LIe, M0/J0epUTe COOTBETCTBYIOIIYIO
MO3HMIMIO U3 MPABOBOI0 CTO,/I0IA.

3agaua

OtBer

A

CrepeomMeTpus

1

Pazgen MaTeMaTMKM U3y4aroL[uii CBONCTBA TeOMeTPUUeCKHX
¢Gburyp B IpoCTpaHCTBe

b

Konyc

TeomeTpuueckoe Tex0, KOTOpOe TIPEACTaB/sieT  COGOi
COBOKYITHOCTb BC€X TOYE€K IIPOCTPAHCTBA, HAXOAALIUXCA OT
LIEHTPa Ha PACCTOSIHUM, He GOosiblie 3a[aHHOTO. JTO PACCTOSTHHE
Ha3bIBAETCS PafiHyCoM [apa

JTo Teno BpallleHWs, KOTOpoe TIOAydvaeTcss BpallleHueM
MIPSIMOYTO/IbHOTO TPeYro/lbHMKa BOKPYI OJHOTO W3 KaTeToB.
[IpsiMasi, KoTopasi COZAEP)XUT STOT KaTeT, Ha3bIBAeTCS OChIO
KOHyca

Humunap

leoMeTpuueckoe  Tel0, OrpaHUUEHHOe  LIWJIMHAPUYECKOU
TOBEPXHOCTbIO W JBYMsI  Tapa/l/IeJIbHBIMA  TJIOCKOCTSIMU,
nepeceKaroiyMu eé

3anumuTe BhIOpaHHbIe U(PHI M0/ COOTBETCTBYHIIMMH OyKBaMH:

A

b

B r

11. IlpouunTaiiTe TeKCT ¥ YCTAaHOBUTE COOTBETCTBHeE.
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K Kax0¥ nmo3uijuu, JAHHOW B JIEBOM CTOJI0LIe, M0/[0epUTe COOTBETCTBYIOIIYIO
MO3HMI{HI0 U3 MPABOBOI0 CTO/I0IA.

3agaua OTtBer

A Ha Hob genuTh Hesb3st 1 Teopema ITudaropa

b KBazpaT runoteHy3bl paBeH CyMMe KBaJpaToB | 2 BepHo

KaTeToB

B Konyc 3 9TO TeJI0 BpallleHHs, KOTOpoe I0J/yuaeTcs
BpallleHUueM NPSIMOYTO/IbBHOTO
TpeyroJIbHUKa BOKPYT OJIHOTO U3 KaTeTOB

r ITapannenorpamm 4 YeTbIPEXYTO/IbHUK, y KOTOpOTO
[IPOTHBOJIEKaLUe CTOPOHbl  IOMApHO
napajijielbHbl, TO  eCTb  JiekaT Ha
rapasi/iesibHbIX NPSMBIX.

3anummuTe BhIOpaHHbIe U(PHI MO COOTBETCTBYWIMMH OyKBaMH:

A

b

B 1§

12. IIpouuTaiiTe TeKCT ¥ YCTAaHOBUTE COOTBETCTBHeE.
K Ka)x/10# nmo3uijuy, JAaHHOH B JIeBOM CTOJI0Le, 110/i0epuTe COOTBETCTBYOIIYIO
MO3MIIMIO U3 MPABOBOr0 CTO,I0IA.

3agaua

OtBerT

A

Kakoii torapudm Ha3bIBaeTCst HaTypaIbHBIM?

1
soraprM TI0 OCHOBaHUIO €

b Jlorapudm 2 | 3T0 MareMaruueckas (YyHKLHs, KOTOpas
SIB/ISIeTCS] 0OpaTHOM K OmepanisiM BO3BeZleHHs
B cTelleHb. Jlorapugm oTBeyaeT Ha Borpoc: «B
KaKyl0 CTelleHb BO3BeCTHM YHCJIO a, YTOOBI
TIOTyYM/IOCh YKC/IOo b

B Kakoii ioraprchm Ha3bIBaeTcs AeCITUUHBIM? 3 | Inx

r 4 | norapudm o ocHoBaHuto 10

O6o03HaueHre HAaTypaIbHOTO Joraprdma?

3anummuTe BhIOpaHHbIe U(PHI MO COOTBETCTBYWIMMH OyKBaMH:

A b B r
13. IIpouuTaiiTe TeKCT, BbIOEPUTE BCE MPABWILHBIE OTBETHI U 3aMUIIKUTE aPTyMEHTHhI,
000CHOBBIBaKWIHE BHIOOP 0TBETA. Y Ka)KUTe BCe BEPHbIe CBOMCTBA MPAMOYTOIbHUKA.
1) Bce cTopoHBI paBHBI
2) Bce yribl npsiMbie
3) IIpoTuBOIOJIOKHBIE CTOPOHBI PABHbI
4) OpuH npsiMoy yroJ
OrtBer.
O0OocHoBaHue.
Knrouu K o1jeHMBaHHUIO
Bapmuasnr 1
No BepHblii oTBeT Kpurepun
3ajaHusA
1. Otsert. Ec/iv niepsoro u3 pebsat Ha 10 mectax MmoxHo | I 6 - I[OJIHOE [pPaBH/IBHOE
nocagutk 10 criocobamu, BTOpOro — 9 criocobamu, | COOTBETCTBHE,;
Tperbero — 8 cmocobamu, Torma Gymer 720 | O 0 - ocra/IbHEIE CIyYan
croco6oB. Permtenue: 10 X 9 x 8 = 720 criocoboB.
2. [MpaBUIbHOM  HasbiBaeTcst fpobb, y Kotopoi | I O - I[OJIHOE [paBH/IBHOE
YUC/IUTEeNb MeEHbIlle 3HaMeHaTe/lsl. ODTO O3HauvaeT, | COOTBETCTBHE;
0 6 - ocrajisHEIE C/Iy9an
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YTO 3HAayeHHWe TMPAaBWILHOM ApPOOW Bcerzia MeHbIle
e/IMHULIbL.

3. BuccekTpruca— J1yd, UCXO/SIMIA U3 BepiuvHbl yria | I 0 - IOJIHOe IIPaBH/IBHOE
Y JieI1Ui 3TOT YroJl Ha [iBa PaBHbBIX yIJia COOTBETCTBHE;
0 6 - ocrajibHBIE CAyYIaH
4. KBagpaT cymMMbI ZIByX BbIpa>keHHI PaBeH KBapaTy 1 6 - mnomHOe mIpaBHIIEHOE
[I€PBOIr'0 BLIPDA)KEHUS IUIFOC YABOEHHOE COOTBETCTBHE;
MIpOM3Be/IeHNe TIePBOT0 Ha BTOPOE TITIOC KBazipaT 0 6 - ocranbHsle caydan
BTOPOT'O BBIPAKEHHUSI.
5. Otsert. Ec/im nepBoro u3 pebsr Ha 10 mectax MoxkHo | I 0 - IHOJIHOe IIPaBHIBHOE
nocazuTh 10 criocobamu, BTOpOro — 9 cnocobamu, | COOTBETCTBHE;
TpeThero — 8 criocobamu, ueTBepToro — 7 0 6 - ocransHsle caydan
criocobamu, Torza oyaet 720 criocobos. PelieHue:
10 x 9 x 8 x 7= 5040 criocoboB.
6. VppalMoHaTbHBIMU 1 6 - mnomHOE [IPAaBHIBHOE
COOTBETCTBHE;
0 6 - ocrajibHBIE CAAyYIan
7. VppaLOHATbHBIM 1 6 - mnomHOE HIPaBHIBHOE
COOTBETCTBHE;
0 6 - ocrajibHBIE CAIyYIaH
8. JIeCTBUTE/IbHBIX UUCE 1 6 - momHOE [paBHIIBHOE
COOTBETCTBHE;
0 6 - ocrajpHEIE C/Iy9an
9. HeTIO/THBIM KBa/[paT UX CyMMBI 1 6 - mnoaHOE M[IpaBHIIBHOE
COOTBETCTBHE;
0 6 - ocrajibHBIE cAyYan
10. TIPOCTPAHCTBA, TaKWe KakK pacCTosiHue, popma, pa3mep U 1 6 - moaHOE M[pPaBHIBHOE
B3aMMHOe pacriosioykeHue Guryp COOTBETCTBHE;
0 6 - ocTajIbHBIE CIAyYIaH
11. 1),2),3),4) 1 06 - mnonHOE [IpPaBHIBHOE
COOTBETCTBHE;
0 6 - ocrajibHEIE C/Iy9an
12. 4),1),3),2) 1 6 - nomgHOE [IpPaBHIIBHOE
COOTBETCTBHE;
0 6 - ocrajibHBIE C/TyY9an
13. 4),3),2),1) 1 6 - mnomHOE mPaBHIEHOE
COOTBETCTBHE;
0 6 - ocTaJIbHEIE C/Ty9an
14. Orger. 3) 2 0 - [Oo/IHBIH IIPaBH/IEHBIH
OO6oCHOBaHMe: OTBET TIO/TyueH B pe3yJbTaTe oTBeT;
pelieHust JIorapuMHUUECKOr0 YpaBHEHHSI 110 1 6 - ogue H3 IPaBHIBHBIX
cBoiicTBaM jorapudma C 0/JMHAaKOBBIM OCHOBaHWem | 9TBETOB HE yKa3aH;
DABHBIM 4. 0 6 - ocraibHEIE C/Ty9an
15. Ortger 3) 2 0 - [oiHBEIH [PaBH/IBHEIH
OO6ocHOBaHKe: OTBET TIO/TyueH B pe3yJbTare OTBeT;
peliieHust Iorapu(pMUUECKOT0 ypaBHEHHUS 110 1 0 - ogue wu3 HOpaBHIIBHEIX
CcBoiiCcTBaM jlorapugMa C OfMHAKOBBIM OCHOBaHuem | OTBETOB HE yKa3aH,
DABHEIM 7. 0 6 - ocrajibHBIE C/TyYIaH
16. OrBer 2) 2 0 - [o/IHBIH IIPaBH/IbHBIH
OO6ocHOBaHWe: OTBET TIOTyUeH B pe3ysbTaTe OTBeT;
pelleHust Iorapu(MUUeCcKoro ypaBHeHHUs 110 1 6 - opmH H3 IPaBHIBHBIX
cBoiicTBaM jlorapidMa C OJMHAKOBLIM OCHOBaHueM | OTBETOB HE yKa3aH,
DaBHEIM 5. 0 6 - ocrajibHBIE C/IyYIan
17. A B B r 1 6 - moaHOE [IpaBHIIBHOE
1 3 2 4 COOTBETCTBHE;
0 6 - ocrajibHBIE CATy9aH
18. A B B r 1 6 - mnomHOE m[IpaBHIIBHOE
2 1 3 4 COOTBETCTBHE,
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0 0 - ocrajibHBIE C/Ty9an

19.

A b B r 1 6 - moaHOE [PaBHIBHOE
4 3 COOTBETCTBHE,
0 6 - ocTaJIEHEIE C/IyYaH

—_
N

20.

OrtBer. 2), 3) 1 6 - mnomHOE [paBH/IBHOE
O6ocHoBanwue. I1o onpeienieHUIO PSIMOYTOJIbHUK — | COOTBETCTBHE,
YeThIPEXYTOILHUK, ¥ KOTOPOTO BCE YIJIbI TIPSMBIE. 0 6 - ocranbHsle cydan
HekoTopsle CBOICTBa MPSIMOYTOJIbHUKA:
[TpOTHBOMOJIOKHBIE CTOPOHBI PABHBI.

4.

7.

8.

9.

Bapuant 2
ITpounTaiiTe TeKCT U 3aNMIINTE Pa3BePHYThIi 000CHOBAaHHBII 0TBET
HaiiTy K0/T4ecTBO Crioco00B, KOTOPHIMH MOYKHO PacCaZIuTh YeThIpeX pedsT.
OTa/llOHHBIN OTBET.
ITpounTaiiTe TEKCT U 3aNMIINTE Pa3BePHYThIi 000CHOBAHHBII 0TBET
Kaxkast ;po6b Ha3bIBaeTCsl HeMpaBUIbHOMW?
JTa/lOHHBIN OTBET.

IpouuTaiiTe TEKCT U 3aNHUIIKUTE PA3BePHYThIN 000CHOBAHHBIH 0TBET
Ha ocHOBaHMM CBOMCTB Me/IaHbl 3aMUILLIKTE ee Onpe/eeHure.
HekoTtopslie cBOMCTBa Me/IUaHBbI:
- Bce Tpu MeauaHbl TiepeceKaroTCsl B OJHOM TOUKe — LI€EHTPOM/E WU LieHTpe TsHKeCTH
TpeyroJibHUKa. JTO epeceyeHre BCera HaXOAUTCS BHYTPU TPeYrOJIbHUKA.
-Touka mepeceueHuss Me[yvaH [e/UT KaKAyr0 MeJuaHy B OTHouleHuu 2:1, cuurtas OT
BepIUVHBL.
-OTpe3ku Me[MaH OT BepLIVH [0 LIeHTPOW/a Je/dT TPeyroAbHUK Ha TPU TpeyrosbHUKA
PaBHOM MJIOIIA/IN.
- Tpu Me[jaHbI [ie/IAT TPeyrobHYK Ha I1eCTb TPeYroJbHUKOB PaBHOM MJIOLIA/H.
OTa/IOHHBIN OTBET.

ITpouMTaiiTe TEKCT U 3aNMILINTE Pa3BepPHYThIil 000CHOBaHHbIH 0TBET

Ha ocnoBanuu gopmysiel Teopemsl ITndaropa a? + b? = ¢2, 3anuiunTe ee CJIOBeCHYIO
(hopMynHpPOBKY.

OTa/IOHHBIN OTBeET.

ITpounTaiiTe TEKCT U 3aNMIINTE PAa3BePHYThIi 000CHOBAHHBII 0TBET
HaiiTy Ko/muecTBO criocoO0B, KOTOPHIMH MO>KHO PacCaZiuTh TPEX peOdsiT.
OTa/NlOHHBIN OTBET.

Jononuure gpa3sy. Jaunsie uncaa V196 V0,66 V7 HaswBaroTcs ... ?

JonoauTte ¢pa3sy. PaipioHaibHbIe U UppaljMOHa/IbHBIE YUC/Ia BMecTe 06pa3yroT
MHOXXEeCTBO ....

JonoauTte ¢pa3y. Besikas 6eckoHeuHast jecsiTUHUHasi HeTlepruoiuueckas poob
SIBIISIETCSI YHCJIOM .... ?

JomnonHure ¢pa3y. PaciivipeHrie MHOXKeCTBa HaTypasbHbIX UMCe, TI0JyyaeMoe
J00aB/IeHUEM K HEMY HYJ/ISI U OTPHLIATE/IbHBIX UHCe/T, 00pa3yeT MHOXECTRBO ...

10. JomosHute (ppa3y. CTepeoMeTpusi — pa3jesl MaTeMaTHKH, U3yUarolliii CBOMCTBA

reoMeTpuuecKux QUryp B

11. ITpoumTaiiTe TEKCT M YCTAHOBHUTE IOC/I€0BATE/IHHOCTD. Pacmo/sio)kure ync/ia B IopsijKe

BO3pacTaHusA
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1) -23
2) 0
3) 4,5
4) 45
3anuilrTe COOTBETCTBYIOLIYIO MOC/e/I0BaTe/IbHOCTh LIM(p C/ieBa HATNpaBo:

12. TIpounTaiiTe TEKCT M YCTAHOBUTE MOC/Ie0BAaTEILHOCTD. Pacmo/ioKure ync/ia B Nopsjke
yObIBaHUA

1) 6,7

2) -2

3) 0

4) 400

3anuiiiMTe COOTBETCTBYIOLYIO MOC/Ie/I0BaTe/IbHOCTh LM(p C/ieBa HAIIPaBoO:

13. IIpounTaiiTe TEKCT M YCTAaHOBUTE MOC/Ie0BAaTeILHOCTD. Paciio/io)KuTe Ync/ia B MopsjKe
yObIBaHHSA

1) -6,7

2) -2/5

3) 08

4) 4

3anuilrTe COOTBETCTBYIOLYIO MOC/Ie/I0BaTe/IbHOCTh LIM(p C/ieBa HATNpaBo:

14. IlpounTaiite TEeKCT, BbI0epuTe OAMH TPABHILHBLIA OTBeT M 3aNMIIUTEe APTryMEHTBHI,
000CHOBBIBaOII}e BHIOOP OTBETa

Peumre pasuenve log, y + log,5=log, 20
1) 15
2)5
3)4
4) 10.
OTtBer.
Oo0ocHoBaHMe.

15. IlpoumTaiiTe TeKCT, BbIGepuTe OJUH NPaBH/IbHLIM OTBeT M 3aNMIIUTEe APryMeHTHI,
000CHOBBIBaNOIHe BLIOOP 0TBETa
Pemure paBHenue log x + log.6=log.18.
1)0
2) 11
3)3
4) 12.
OT1BerT.
Oo0ocHoBaHmue.

16. IIpounTaiite TeKCT, BbI0epUTe OAWH TPABHILHBLIA OTBeT M 3aNMIIUTE APryMeHTBI,
000CHOBBIBaOII}e BHIOOP OTBETa

Pemmre paenenue log,x +log,3=1og,12.
10
2)4
3)9
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4) 15.
OTtBeT.
O0OocHoBaHue.

17. IlpounTaiiTe TEKCT H YCTAHOBUTE COOTBETCTBHE.
K Ka)x0¥ nmo3uijum, JAHHOH! B JIeBOM CTOJI0LIe, 10/{0epuTe COOTBETCTBYOIIYIO
MO3UIHI0 U3 MPAaBOBOr0 CTOJIOIA.

3agaua

OtBer

A

Crepeometpus

1

Pa3gen MaTeMaTMKU H3y4YalOIUid CBOWCTBA TeOMeTpUYeCKUX
(GbUryp B IpOCTPaHCTBE

b

Konyc

I'eoMmeTpuueckoe Teno, KOTOpoe TIPeACTaBJsieT  COOOM
COBOKYIHOCTb BCEX TOUEK TIPOCTPAHCTBA, HAXOJSLIUXCS OT
LIeHTPa Ha paccTOsHUU, He OoJblile 3alaHHOT0. JTO PaCCTOSTHUE
Ha3bIBAETCS PaJUyCcOM HIapa

ITap

OTo Teno BpalleHWs, KOTOPOe TMOJy4aeTcss —BpaljeHHeM
MPSIMOYTOJILHOTO  TPEYTOJIbHUKA BOKPYT OJHOTO W3 KAaTeToB.
IMpsimasi, KOTOpasi COMEPXKUT 3TOT KAaTeT, HA3bIBAETCA OChIO
KOHyCa

3anmuuiyre BblﬁpaHHbIe uﬂq) DbI IO COOTBETCTBYHOLIIUMH OykBaMu:

A

b

B

18. IlpouunTaiiTe TeKCT ¥ YCTAaHOBUTE COOTBETCTBHeE.
K Ka)x0¥ nmo3uijum, JAHHOH! B JIeBOM CTOJI0LIe, 10/{0epuTe COOTBETCTBYOIIYIO
MO3UIHI0 W3 MPAaBOBOro CTOJIOIA.

3agaua OtBer
A Ilpy yMHOXeHHMM Ha eguHULYy pesyjabTaT He | 1 Teopema ITucaropa
H3MEHUTCS
b KBazipaT rumnoteHy3bl paBeH CyMMe KBaJparoB | 2 Bephno
KaTeToB
B Ky6 3 JTO NpaBWIbHBIA MHOrOTPaHHUK C 6

O/JMHAKOBBIMH CTOPOHAMHM, KaXzas U3
KOTOPBbIX — KBajlpaT

3anumure BhIOpaHHbIe U(PHI M0 COOTBETCTBYIIUMH OyKBaMu:

A

b

B

19. HpoanaﬁTe TEKCT U YCTAHOBUTE COOTBETCTBHE.
K KaX/10¥ mo3uI[uu, JAaHHOH B JIEBOM CTOJI0LIe, M0/J0epUTe COOTBETCTBYIOIIYIO
MO3MIMI0 U3 MPABOBOI0 CTO,/I0IA.

3agaua OTBer

A Jlorapugm 1
soraprM Mo OCHOBaHUKD e

b Kakoii jorapudm Ha3bIBaeTCs HATYpabHbIM? 2 3T0 MaTemartuueckass (GYHKIUs, KOTOpas
ABAsieTCsl  obpaTHOW K omepalusM
BO3Be/leHHsI B cTerieHb. Jlorapudm oTBedyaeT
Ha BompocC: «B Kakylo CTeleHb BO3BECTH
YKCJIO a, YTOOBI MOMYUHIIOCh UKC/IO b

B Kakoii jjorapudm Ha3bIBaeTCs AeCITUYHBIM? 3 Inx

3anumuTe BhIOpaHHbIe U(PHI M0 COOTBETCTBYHIINMH OyKBaMH:

A

b

B

20. ITpounTaiiTe TEKCT, BbIOEPUTE BCe NMPAaBU/IbHbIE OTBETHI M 3alUIIHTE apryMeHThI,
000CHOBBIBaOIIie BHIOOP 0TBeTa. YKa)KUTe BCe BepHBIE CBOMCTBA KBa/ipara.
1) Bce cTopoHbI paBHbI
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2) Bce yribl npsiMbie

3) [Be cTOpOHBI NapasienbHbl U PaBHBI
4) OpvH npsiMOM yro

OrtBer.

O6ocHoBaHmue.

Kmouu K OIl€eHUBAHHIO.

BapuanT 2
No BepHriii oTBeT Kputepuu
3a[,aHNA
1. Ortset. Ecsiu iepBoro u3 pebsr Ha 10 mectax 1 6 - momHOe mpaBH/IBHOE
MO>KHO TTocaguTh 10 crmocobamu, BTOpOro — 9 COOTBETCTBHE;
criocobamu, TpeThero — 8 criocobamu, 0 6 - ocrapHbIe C/IyYand
YyeTBepTOro — 7 crocobamu, Torza oyaet 720
crioco6oB. Pemtenne: 10 X 9 x 8 x 7= 5040
CrocoboB.
2. HemnpaBwibHOM Ha3bIBaeTcs ApoOb, B KOTOPOM 1 6 - mnonHOe MpaBHIIBHOE
yrcuTens 6osblie 3HaMeHaTe sl WM paBeH COOTBETCTBHE;
emy. 0 6 - ocrajibHEBIE CTyYan
3. MepvaHa - OTpe30K B TPeyrosbHUKe, COeJUHSIOLNI 1 6 - mnmomHOE [PaBHIIBEHOE
BepIIMHY TpeyrojbHUKa C CepefjUuHON CTOpOHBI, | COOTBETCTBHE,
TIPOTHBOIIO/IOXKHOM 9TOM BeplIMHe 0 6 - ocrajibHBIE CAIyYIaH
4. B npsAMOyrosibHOM Tpeyro/ibHUKe KBaZpar 1 6 - momHOE mIpaBHIIBPHOE
JJIVHBI TUTIOTEeHY3bl paBeH CyMMe KBaZpaToB COOTBETCTBHE;
JUINH KaTeTOB 0 6 - ocrabHEIE CTyYan
5. Otser. Eciu mepBoro u3 pebst Ha 10 mecrax 1 6 - momHOE MHpaBH/IBEHOE
MOXXHO 1ocaziuTh 10 criocobamu, BTOporo — 9 | COOTBETCTBHE;
criocobamu, TpeThero — 8 criocobamw, TOTAA 0 6 - ocransHble caIydan
6ymer 720 crioco6oB. Pemrenne: 10 x 9 x 8 =
720 criocoboB.
6. MppaLMOHaIbHBIMU 1 6 - mnonHOE mPaBHIIBHOE
COOTBETCTBHE;
0 6 - ocraibHEIE CITyYan
7. [eliCTBUTe/IbHBIX YHCeI 1 6 - momHOE HIpaBHIEHOE
COOTBETCTBHE;
0 6 - ocraipHbIE C/Ty9aH
8. WpPPaLMOHATbHBIM 1 6 - mnonHOE mIIPAaBHIIBHOE
COOTBETCTBHE;
0 6 - ocrajpHbIE C/Iy9aH
9. L[e/TbIX YHCen 1 6 - momHOE mIpaBH/IBPHOE
COOTBETCTBHE,
0 6 - ocrabHEIE c/IyY9an
10. NIPOCTPaHCTBe 1 6 - mnomHOe mHpaBHIBPHOE
COOTBETCTBHE;
0 6 - ocrapHbIE CITyY9aH
11. 1),2),3),4) 1 6 - momHOEe IpaBH/IBHOE
COOTBETCTBHE;
0 6 - ocrajpHEIE C/IyY9an
12. 4),1),3),2) 1 6 - mnoimHOE [paBHIIBEHOE
COOTBETCTBHE,
0 6 - ocrajbHEBIE CIIyYan
13. 4),3),2),1) 1 6 - mnonHOE mPAaBHIIBHOE
COOTBETCTBHE;
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0 0 - ocrajbHEIE CITyYan

14. Orser 3) 2 6 - [o/HBIH IpaBH/IBHEIH
O60CHOBaHMe: OTBET MOJy4eH B pesynbTate | OTBET,
elLeHus JIorapuMUYecKoro ypaBHeHHs 110 ! G - opuH H3 [paBHTBHEIX
p . p M OTBETOB He yKa3aH;
CBOUCTBaM HOFapH¢)Ma C OAVHAKOBBIM 0 6 - ocrajibHEIe CIyY9ad
OCHOBaHNEM pPaBHBIM 4.
15. Ortser 3) 2 0 - HOo/IHBEIH IIpABH/IBHBIH
O60CHOBaHMe: OTBET Mo/yyeH B pesynbTate | OTBET,
- OrapHMHUECKOTO ypaBHe o 1 6 - oguH H3 HOpaBH/IBEHEIX
peru HIU/I;{JI raprmMUYecKoro ypaBHeHUs I OTBETOB He yKazaH;
CBOUCTBaM ]IOFapI/Id)Ma C OAVHAKOBBIM 0 6 - OCTAJ/IBHBIE CIIy9au
OCHOBaHHEM PaBHbIM 5.
16. Ortsert 2) 2 0 - HO/IHBEIH IPaBH/IEHBIH
O60cHOBaHMe: OTBET Mo/yyeH B pesynpTare | OTBET,
- orapud eCKOLO VDaBHe o 1 6 - ogmH H3 HOpPaABH/IbHBIX
pLuHI:Iﬂn rapr(mMUYeCcKOro ypaBHeHHs I OTBETOB He yKazaH;
CBO¥CTBaM JjiorapridmMa C OIMHAKOBBIM 0 6 - ocransHEIe c/Iygan
OCHOBaHHEeM paBHbIM 4.
17. A B B 1 6 - moiHOE [PaBHIIBEHOE
1 3 2 COOTBETCTBHE;
0 6 - ocrajpHEIE C/IyY9an
18. A 3 B 1 6 - mnoiHOE [PaBHIIBEHOE
2 1 3 COOTBETCTBHE;
0 6 - ocraibHEBIE CIIyYan
19. A 3 B 1 6 - moiHOE [pPaBHIBEHOE
2 1 4 COOTBETCTBHE,
0 6 - ocrajipHbIE C/TyY9aH
20. Ortser. 1), 2) 1 6 - mnonHOE mIIPAaBHIIBEHOE
O6ocHoBaHue. HekoTopble BepHbIe CBOMCTBA COOTBETCTBHE;

KBaJjpaTa: BCe yIJIbl [IPSIMble, BCE CTOPOHbI
paBHbI. KBaipaT — 3TO NpaBU/IbHbII
YeThIPEXYTObHUK, Y KOTOPOTO BCe YIJIbI U BCE
CTODPOHBI PaBHBI.

0 6 - ocrajibHBIE CAIyYIaH
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4 Cucrema oneHuBanus Komiuiekta @OC TeKyiero KOHTPOJ/isi U MPOMeXXyTOUHOM
arrecTanuu

[Mlpu oneHrBaHKMU 1abOOpaTOPHOM, TIPAaKTUYECKOM U  CaMOCTOSITeJTbHOM PabOThI
oOyuyarol1lerocst yuuTbIBaeTCs Cileflytoliee:

- Ka4eCTBO BBITIOJTHEHHS TTPAKTHUeCKOM YacTH paboTh;

- KauecTBO oopMIieHus OTUeTa 1o paboTe;

- Ka4eCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOMPOCHI TIPH 3aljiTe paboTHI.

Kaxkzpiii Buz pab0oThI OIJeHUBAETCs T10 MATU Oa/IbHOM 1IKaJie.

«5» (0T/IMUHO) — 3a rIyO0KOe U TIONHOe OBJ/IaZieHHe CozlepKaHreM y4eOHOro mMartepHara,
B KOTOpPOM OOydaroiuiicss cBOOOJHO M YBeDPEeHHO OpPHEHTHDYeTCs; 3a yMeHHe IpaKTUuecKu
TIPUMEHSITh TeOPeTHUeCKHe 3HaHKS, BbICKA3bIBaTh M 000CHOBBIBATE CBOM CyxAeHUs. OrjeHKa «5»
(oTMUHO) TIpe/osiaraeT rpaMOTHOE U JIOTUYHOE U3/10)KeHUe OTBeTa.

«4» (xoporo) — ecny OOydaroMMICS TIOJTHO OCBOW/I Y4YeOHBIM MaTepuas, Biafieer
HayUYHO-TIOHSITUMHBIM ~ anrnapaToM, OPUEHTHUPYeTCs B M3yUeHHOM MaTepuase, OCO3HaHHO
TIpUMeHsieT TeOpeTHYeCKHe 3HaHWs Ha MpakTHKe, FPaMOTHO M3/laraeT OTBET, HO COZeprKaHue U
¢opMa oTBeTa UMEIOT OT/e/IbHbIE HETOUHOCTH.

«3» (Y[OB/IETBOPUTEIBHO) — €C/T OOYYaroIHiics 0OHAapy>XKUBaeT 3HaHWe W TIOHUMaHUe
OCHOBHBIX TIOJIOKeHUM yueOHOro MaTepHasia, HO U3/1araeT ero HernoJiHO, Heroc/ef0BaTebHO,
JOIyCKaeT HeTOYHOCTH, B IIPUMEHEHHWM TeOpeTHYeCKUX 3HaHUM IIPU OTBeTe Ha INPaKTHUKO-
OpPUeHTUPOBaHHbIe BOMPOCHI; He YMeeT JjoKa3aTe/lbHO 000CHOBATh COOCTBEHHbBIE CYXK/€HUS.

«2»  (Hey/IOB/ETBOPUTENbHO) — ecIu  OO0ydYaromuics uMeeT  pa3pO3HEHHbIe,
beccucteMHble 3HaHUS, JOTMYyCKaeT OLIMOKUA B orpejiesieHHH 0a30BbIX MOHSITUM, MCKa)KaeT UX
CMBICJ/I; He MOXKeT IIPAKTUYeCKH NTPUMEHSTh TeOpeTUYeCKre 3HaHUS.

KpuTtepuu oneHUBaHUs MPaKTHYeCKHX padoT.

[NpakTrueckast paboTa OLeHMBAeTCs MAKCHMAJTbHO OLIeHKOU «5» (OTJIMUHO).

Kaxxzoe 3ajaHue o1jeHMBaeTCsi MAKCUMaJIbHO OLIEHKOU «5» (OTIMUHO).

ITo pesynbTaTam OLleHMBaHUS BCeX 3a/laHNM OLIeHKAa COOTBETCTBYET CPe/IHeN.

KpuTepuu olieHrBaHus pellieHnH 3a/au.

«5» (OT/IMYHO) — COCTaB/IeH TMPABU/IBHBIM aIrOPUTM peIleHUs 3a/laud, B JIOTUYECKOM
pacCykieHnu, B BbIOOpe HOPMAaTHBHBIX UCTOYHMKOB U pellieHUH HeT OLIMOO0K, ToyyeH BepHbIi
OTBET, 3a/laua pellieHa PalioHaIbHbIM CTIOCOO0M.

«4» (XOpoII0) — COCTaB/leH TNpPaBWIbHBIM airOpyMTM pelleHUs 3aJaud, B JIOTUUECKOM
pacCy)XJeHWHM W pelleHnd HeT CYIIeCTBeHHBIX OLIMOOK; TIPaBW/IBHO CJe/laH  BbIOOD
HOPMAaTHBHBIX WCTOYHUKOB; eCTh OOBsICHEHHe pellleHUs, HO 3ajlaua pellleHa HepaljMOHaTbHbIM
crocobom mu JIoTyIieHo He Oosiee IByX HeCyIleCTBeHHBIX OLIMOOK, TI0/TyueH BePHBINA OTBeT.

«3» (y[OBIETBOPUTE/NILHO) — 3a/laHue BBIMIOJHEHO, B JIOTUYECKOM PpacCy>X[JeHUM HeT
CYILIeCTBEHHBIX OIIMOOK, HO /IOMYILeHbl CyIleCTBeHHbIe OIIMOKA B BbIOOpe HOPMAaTHBHBIX
WCTOYHHMKOB; 3a/laua pellieHa He TOJTHOCTBIO WY B 0011eM BH/e.

«2» (HeyJJ0B/IeTBOPUTE/ILHO) — 3a/laya pellieHa HerpaBUIbHO.

KpuTtepuu onieHUBaHHs CaMOCTOATE/IbLHBIX PadoT.

Kputepuu oLieHrBaHus pellieHu! 3a/au.

«5» (OT/IMYHO) — COCTaBJIeH TPaBWIbHBIN airOPUTM peIlleHrsl 3aaud, B JIOTUYECKOM
paccy>XJeHrH, B BBIOOpe HOPMaTUBHBIX MCTOYHUKOB M PellleHNH HeT OIMOOK, IO/TyueH BepPHBIN
OTBeT, 3a/jaua pellieHa paljiOHaIbHbIM CII0COO0M.

«4» (XOpoIlIO) — COCTaB/eH MPaBWIbHbIM aJrOPUTM peIleHUusl 3aZjaud, B JIOTUYECKOM
pacCyXJeHHd W pellieHWd HeT CyL[eCTBeHHBbIX OIIMOOK; TMpaBWIbHO C/leflaH BbIOOp
HODMaTHBHBIX MCTOYHHMKOB; e€CTb OOBSICHEHHe pellleHHs, HO 3ajiaua pellleHa HepalroHaIbHbIM
crioco6oM Wi JIoMyIeHO He 6osiee [ByX HeCyllleCTBeHHbIX OIIMOOK, MoTyueH BepHbIil OTBET.

«3» (Y[OBIETBOPUTE/NIbHO) — 3a/laHue BBINIOJHEHO, B JIOTUYECKOM PpacCy)KeHUM HeT
CyILIeCTBEHHBIX OLIMOOK, HO [IOMyIleHbl CYyIeCTBeHHble OIIMOKM B BbIDOpe HOPMAaTHBHBIX
VCTOYHMKOB; 3a/laua peleHa He TOJTHOCTBIO WM B 0011eM BHfe.

«2» (Hey[|0B/IeTBOPUTE/ILHO) — 3a/laua pellieHa HeMpaBUIbHO.
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KpuTtepuu oLieHUBaHMs KOHTPOJ/ILHBIX PaloT.

«5» (oTMuHO) — perieHo 81-100% 3amaHui.
«4» (xoporo) — peiieHo 61 — 80% 3agaHuid.
«3» (y[0BNeTBOpPUTEBLHO) — peleHo 41 — 60% 3azaHuil.
«2» (HeyJj0B/IeTBOpUTE/bHO) — pellieHo MeHee 40% 3aJaHuil.

KpuTepuu onjeHUBaHHS UTOTOBOM KOHTPO/IbHOU PadoThI
- BBITIOJIHEHO TMpaBu/IbHO 9-11 3aaHuii — olleHKa «oTauuHO» (80 — 100%);
- BBITIOJTHEHO MPaBWIbHO 6-8 3a/jaHuii — OlleHKa «Xopo1o» (55— 79%);
- BBITIOJIHEHO TPaBU/IbHO 4-6 3a/laHuii — OLleHKa «y/10B/IeTBOPUTE/IbHO»
(36-54%);
- BBINOJTHEHO NpaBWIbHO (-3 3a/jaHnl — OLIeHKa «Hey/0BJIeTBOPUTE/TbHO»
(0-35%).

Kpurtepuu ouieHUBaHNs 0TBETOB M0 YK3aMeHAaI[HOHHBIM OH/IeTaM.
OTBeT 1O 5K3aMeHAl[MOHHOMY OW/IeTy OLIeHMBaeTCss MaKCUMajbHO OLeHKOW «5»
(oTIMYHO).

[TepBbIii BOMPOC MaKCUMaJIbHO OLIeHUBAeTCs OL[eHKOW «5» (OTJIMYHO).
Kaxkzas u3 1ByX 3a/lau OL[eHMBAETCS OTZAe/IbHO MAaKCUMA/IbHO OLIeHKOM «5» (OT/IMUHO).
[To pesynbTaTam OLleHMBaHUS BCeX TPeX 3aJjaHUi OL|eHKa COOTBETCTBYeT CpPeJiHeM.
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