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1. Ilnanupyemble pe3yJbTAaThl OCBOEHHMSI Y4eOHOro mnpeamera (0a30Bblii /yriy0JeHHbIH
YPOBEHb)

B pesynbraTe wu3ydeHHss MaTeMaTHKH Ha YpPOBHE CpenHero olmiero oOpa3oBaHHUS Yy
oOyuJatomerocst 0yayT chOpMHUPOBAHBI CIIEAYIONINE JIMYHOCTHBIC PE3yIbTATHI:

1) rpaxk1aHCKOTrO BOCTIUTAHHUS:

cOPMUPOBAHHOCTh ~ TPAKIAHCKOW  MO3UIMK  OOydYaromerocs Kak aKTUBHOTO W
OTBETCTBEHHOTO 4JIEHA POCCHUHCKOTrO OOIIeCTBa, MPEACTAaBIEHHE O MaTeMAaTHUYECKUX OCHOBAaX
(OYHKITMOHUPOBAHMSI PA3IMYHBIX CTPYKTYP, SBICHUH, IPOIEAYP TPaXkKITaHCKOTO 00IIecTBa (BBIOOPHI,
OTIPOCHI U APYTOE), YMEHUE B3aUMOIEHCTBOBATh C COLMATbHBIMU HHCTUTYTaMU B COOTBETCTBHUHU C UX
(GYHKIIUSMU ¥ HA3HAUCHUEM;

2) maTpUOTHYECKOTO BOCIIUTAHHUS:

c(OPMHPOBAHHOCTh POCCUICKON TPAKAAHCKON WACHTUYHOCTH, YBaKEHUS K MPOILIOMY U
HACTOAIIEMY POCCHICKOM MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHHE K JOCTHXKEHUSM POCCHHCKUX
MAaTEMAaTUKOB U POCCUMCKON MAaTEMAaTUYECKOM LIKOJIbI, HCIIOJIB30BAHUE ATUX JOCTUKEHUN B JPYTUX
HayKaXx, TEXHOJIOTUSX, cepax SIKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOT'O BOCITUTAHMUS:

OCO3HaHUE TyXOBHBIX LIEHHOCTEN POCCUICKOTO Hapoaa, CPOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHUS, STUYECKOTO MOBEICHHUS, CBSI3aHHOTO C MPAKTUUYECKUM TPUMEHEHUEM JOCTHKEHUN HAYKH
U AESTEeTbHOCTHIO YUEHOTO, OCO3HAHHE TUYHOTO BKJIa/a B MOCTPOCHHUE YCTOMYUBOTO Oy IyIIEro;

4) 5CTETUYECKOT0 BOCITUTAHMUS:

ACTETUYECKOE OTHOIICHHE K MUY, BKIIOUYAsl 3CTETUKY MAaTEMaTHUYECKUX 3aKOHOMEPHOCTEH,
O0OBEKTOB, 3aJla4, PEUICHUH, pacCyXIEeHUH, BOCHPUUMYUBOCTH K MATEMATHUYECKHUM AaCIEeKTaM
Pa3IMYHBIX BUJOB UCKYCCTBA;

5) pu3HYECKOTO BOCITUTAHUS:

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHATh MaTeMaTHUECKHUE 3HAHUS B HHTEPECaX 3I0POBOTO U
6e30macHOro obpasa *KHU3HU, OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 3/I0pPOBbIO (30pOBOE MUTAHUE,
cOanaHCUPOBAHHBIN PEKUM 3aHATHIA U OTABIXA, peryysgpHas (u3nYecKas aKTUBHOCTS), pU3ndecKoe
COBEPIIICHCTBOBAHUE TIPH 3aHATHUSAX CIIOPTUBHO-037]0POBUTEIHHON IEATEILHOCTHIO;

6) TpyIOBOTO BOCITUTAHUS:

TOTOBHOCTh K TPYZAY, OCO3HAaHHE LIEHHOCTH TPYAO0JI00Us, UHTEpEC K pa3IuyHbIM chepam
npoecCHOHANBLHON NeATEeIbHOCTH, CBS3aHHBIM C MAaTeMAaTHKOW U €€ MPWIOKECHUSIMH, YMEHHE
COBEPINATh OCO3HAHHBIN BHIOOP OyIyIIel MpoeccCuu 1 pearn30BbIBaTh COOCTBEHHBIC )KIM3HEHHBIE
IUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaT€MaTH4YeCKOMY OOpa30BaHHMIO M CaMOOOPA30BAHHIO Ha
MPOTSDKCHUHM BCEH KU3HHM, TOTOBHOCTh K AKTUBHOMY YYAaCTHIO B PEIICHUU MPAKTUYECKHUX 3a/ad
MaTeMaTUYECKOW HaIlpPaBJIECHHOCTH;

7) PKOJIOTUYECKOTO BOCITUTAHHS:

c(OPMUPOBAHHOCTh  DKOJIOTUYECKOW  KYJNbTYpbl, TOHMMAHHE BIUSHUSA COIUAIBHO-
SKOHOMHUYECKUX IIPOLECCOB HAa COCTOSIHME MPUPOJHOW M COLMAIbHOM Cpenbl, OCO3HaHUE
rI100aTBPHOTO XapaKTepa SKOJIOTHUECKUX MPOoOJieM, OpUEHTAIlMs Ha TMPUMEHEHUE MaTeMaTUYECKUX
3HAHUH JUIsl pEIICHHS 3a/1a4 B 00JIaCTH OKPYKAIOIIEH Cpeibl, INIAHUPOBAHUE MOCTYTKOB M OTICHKU MX
BO3MOJKHBIX MOCJIEACTBUM AJI OKPYKAIOLIEH Cpe/ibl;

8) IEHHOCTH HAYYHOTO TIO3HAHMUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKHd ¥ OOIIECTBEHHOW MPAKTHUKH, TOHUMAHNE MAaTeMaTHIECKON HayKH KaK Cepbl YeT0BEUECKOM
JeSATEIbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAUUMOCTH ISl Pa3BUTHS LIMBUIIM3ALUU, OBJIAJACHUE SI3bIKOM
MaTeMAaTHKd W MAaTeMaTHYeCKOM KyJbTYpOM KakK CpEICTBOM IIO3HAHUS MHpPA, TOTOBHOCTH
OCYILIECTBIISITh MPOEKTHYIO U UCCIIEI0BATENbCKYIO I€ATEIbHOCTh HHANBUYaIbHO U B TPYIIIIE.

B pesynpraTe wn3ydeHuss MaTeMaTHKH Ha YpPOBHE CpelHero obmiero oOpa3oBaHHUS Yy
oOyudaromerocss OyayT copmMupoBaHBl TO3HABaTelbHbIE YHHBEpCalbHBbIE Y4eOHBIE IEHCTBUS,
KOMMYHUKATUBHBIE YHHUBEPCAIbHBIC YUCOHbIE ACHCTBUS, PETYISITUBHBIE YHHUBEPCAIbHBIE yUeOHbIE
JEHCTBUSL, COBMECTHAS IEATEIbHOCTD.
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VY obyuaromerocst Oyayt copmMupoBaHsbl claeAyromre 0a30Bbie JOTUYECKHUE EUCTBHS KaK
4acTh [MO3HABATEIHHBIX YHUBEPCATBHBIX YICOHBIX JCHCTBHIA:

BBISIBJISITH U XapaKTepU30BaTh CYUIECTBEHHbIE IPU3HAKU MaTeMAaTHUYECKUX OOBEKTOB,
TIOHSITHIA, OTHOIICHUH MEXy MOHSATUSIMU, (OPMYIUPOBATH ONPEICICHUS MOHSATHH, YCTaHABINBATh
CYILECTBEHHBIH NMPU3HAK KJIACCHU(PHUKAIMU, OCHOBAaHUS ISl 00OOIIEHUS U CPaBHEHUS, KPUTEPHUU
MIPOBOAMMOIO aHAJIH3A;

BOCIPUHUMATh, (OPMYIMpPOBaTH M MPEeOOpPa3OBBIBATh CYXKICHUSA: YTBEpAUTEIbHBIE U
OTpHUIATENbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC,

BBISIBJISITh MAaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M NPOTHBOpeuHs B (akrax,
JAaHHBIX, HAOJIOICHUSX U YTBEPKIICHUSX, IPEATIaraTh KPUTEPHUH VISl BBISIBIICHUST 3aKOHOMEPHOCTEH
Y IPOTUBOPEYUI;

JIeNaTh BBIBOABI C HKCIIONH30BAHHEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M WHAYKTUBHBIX
YMO3aKJIOUYEHUH, YMO3aKIHOUEHUI M0 aHAJIOTUH;

MPOBOAMTH CAMOCTOSATEIHHO JI0KA3aTeIhCTBA MATEMATUYECKUX YTBEPKACHUHN (TIPSIMBIE U OT
MIPOTUBHOT0), BBICTPAUBaTh apryMEHTAIUIO, IPUBOIUTH IPUMEPHI U KOHTPIIPUMEPDI, 000CHOBHIBATh
COOCTBEHHBIC CYKJICHHS W BHIBOJIBI;

BBIOMPATH CIIOCOO perieHrs yueOHOo# 3a1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS,
BBIOMpATh HaHOOJIee MOIXOAAIINN C Y4ETOM CaMOCTOSTENILHO BBIJICIICHHBIX KPUTEPHUEB).

Y oOyuatomerocst OyayT cGOpMHUpPOBaHBI ClEnyIONMe 0a30BbIE HCCIEI0BATEIbCKUE
JEHCTBHS KaK 4acTh MMO3HABATEIILHBIX YHUBEPCATbHBIX YUCOHBIX ACHCTBUIA:

UCIIONIb30BaTh BOMPOCH KaK HCCIIENOBATENLCKUNA MHCTPYMEHT MO3HAHUS, (HOpMyIHpoBaTh
BOMPOCHI, (UKCUPYIOIINE TPOTUBOpEUNE, MpoOJIeMy, YCTaHABIMBATh KMCKOMOE U JaHHOE,
(hopMHPOBATH TUIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHHE;

MPOBOJIUTH  CAMOCTOSATENBHO  CIUTAHUPOBAHHBIM ~ SKCIIEPUMEHT, HCCIENIOBaHHE IO
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHUYeCKOro OOBEKTa, SIBICHUSA, NPOIECcCa, BBISIBICHHUIO
3aBUCHMOCTEH MEXKIy 00BEKTaMU, SIBJICHUSIMH, TIPOIECCAMU,

CaMOCTOSITENILHO (POPMYITUPOBaThH 000OIEHUS U BBIBOJBI M0 pe3yjbTaTaM IMPOBEIEHHOTO
HAOJIIO/ICHUS, WCCIICIOBAaHUS, OICHUBATH JIOCTOBEPHOCTh IMOJYYCHHBIX PE3YJIbTaTOB, BBHIBOJOB H
00001LIEeHHIT;

MIPOTHO3UPOBATH BO3MOKHOE PA3BUTHE MPOLIECCa, a TAK)KE BBIBUTATh MPEIIIOI0KEHHUS O €T0
Pa3BUTHHU B HOBBIX YCIOBHUSX.

VY obyuwaromierocst OyayT chopmupoBaHbl yMeHUs paboTaTh ¢ WH(OpMANMeld Kak 4YacTh
MO3HABATENIbHBIX YHUBEPCATbHBIX YUEOHBIX ACHCTBUIA:

BBISBJIATH ACPUIMTH WH(OPMAILIUU, JaHHBIX, HEOOXOJAUMBIX JIJIi OTBETa Ha BOMPOC U JUIS
pelIeHus 3a/1a4H;

BEIOMpaTh HMH(DOpPMANMIO W3  HCTOYHUKOB  PA3IMYHBIX  THUIIOB, aHAJIM3UPOBATH,
CUCTeMAaTHU3UPOBATh U UHTEPIPETUPOBATH UH(DOPMAIIMIO PA3TMYHBIX BUJIOB U JOPM TpECTaBICHMUS,

CTPYKTYpHUPOBaTh HHPOPMAIIHIO, TIPEIICTABISTH €€ B pa3IUIHBIX (OpMax, WILTIOCTPUPOBATH
rpaduyecku;

OIICHMBATh HAJIEHOCTh HH(DOPMAIIMH TI0 CAMOCTOSATEIHHO CPOPMYITUPOBAHHBIM KPHTEPHSIM.

VY olyuatomerocsi OyayT copMupoBaHbl YMEHUS OOIIEHUS KaK YaCTh KOMMYHUKATHBHBIX
YHHUBEPCAIbHBIX YUEOHBIX AEHCTBUIA:

BOCIPUHUMATh U (POPMYIHPOBATH CYKIEHUS B COOTBETCTBHM C YCJOBHSIMH M UEISIMH
OOIICHMSI, ICHO, TOYHO, TPAMOTHO BhIPaXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U IMUCHBMEHHBIX TEKCTaX,
JaBaTh MOSICHEHUS 110 X0y pelIeHus 3a7a4ui, KOMMEHTUPOBATh MMOJYYCHHBIN pe3ybTar;

B XO0/ie¢ OOCYXIEHHs 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOHl TEMBI, MPOOJIEMBI,
pelraeMoil 3agauM, BBICKA3bIBaTh WJICH, HAIllEIEHHBIE HA TOWCK PEHICHMS, COMOCTaBISATH CBOU
CYXKICHHSI C CYXICHHUSMH JIPYTHX YYaCTHUKOB Jauajora, OOHApY>KWBaTh PA3IMYUEC U CXOJCTBO
MO3UIUH, B KOPPEKTHOH opMe hOopMyIIHPOBATh Pa3HOTIACHS, CBOM BO3PAXKECHHUS;
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IPEACTaBIATh PE3yIbTaThl PEILICHUS 3a/lauyM, SKCIEPUMEHTa, HCCIEeIO0BaHMA, IPOEKTa,
CaMOCTOSITENIHO BbIOMpPATh (popMaT BHICTYIUICHHUS € YYETOM 3a/1a4 MPEe3eHTaluN U 0COOCHHOCTEH
ayAUTOPHU.

VY oOyuwaromerocst OynyT cGhOpMHpPOBaHBI YMEHMS CaMOOPIaHU3AlMM KaK 4acTb
PEryJIATUBHBIX YHUBEPCAIBHBIX YUECOHBIX AEHCTBUIL:

COCTABJIATh IUJIaH, AJTOPUTM pEIIeHUs 3aJauyd, BBIOMpATh CHOCOO pelIeHUs ¢ Y4YETOM
UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBAaTb M KOPPEKTUPOBATbH
BapHaHThI PELICHUH ¢ y4€TOM HOBOM MH(pOpMaILUK.

V¥ oOyuaromierocs OynyT cpopMUPOBaHbl YMEHHS CAMOKOHTPOJISI KaK YacTh PEryJISITUBHBIX
YHHUBEPCAJIBHBIX YUEOHBIX ICHCTBHIA:

BJIaJIeTh HABBIKAMU IIO3HABATEIbHON pe(IeKCHN KaK OCO3HAHMS COBEPLIAEMBIX JEHCTBUI U
MBICIHMTENIbHBIX MPOLECCOB, UX PE3YJIbTAaTOB, BIAJETh CHOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS
Ipolecca 1 pe3yJbTaTa pelleHusl MaTeMaTUYeCKOH 3a1a4H;

NpPEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh HpPU DPELICHWU 337a4d, BHOCHUTH
KOPPEKTHBBI B JIEATEIIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAaHHBIX, HAWJEHHBIX OIINOOK,
BBISIBIICHHBIX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATa LIEIH U YCIOBHIM, OOBSICHATh NPUUUHBI JTOCTUKEHUS
WIA HENOCTWKEHUS  PE3ylbTaTOB  JESITEIbHOCTH, HAXOAUTh OIIMOKY, JaBaTh  OLEHKY
MPUOOPETEHHOMY OIIBITY.

. Y obyuatomierocs OyayT copMUpOBaHBl YMEHUSI COBMECTHOM JEATEILHOCTH:

MOHUMAaTh M MCIIOJb30BaTh MPEUMYIIECTBA KOMAaHIHON M MHIMBUAYaJIbHOW pabOThI HpHU
pelIeHnn y4eOHbIX 3ajja4, IPUHUMATh L1€Jb COBMECTHOM 1€ATEIbHOCTH, IIJIAHUPOBATh OPraHU3aLUI0
COBMECTHOH pa0OoThI, paclpeensiTh BUbl paboT, 10roBapuBaThCs, 00CYkKaTh IIPOLECC U PE3YIbTAT
paboTbl, 00001IaTh MHEHHUST HECKOJIBKHX JIFOJIEH;

y4acTBOBaTh B TPYMNMNOBBIX (opmax paboThl (0OCYXIeHHsS, OOMEH MHEHHH, «MO3TOBBIC
IITYPMBI» ¥ UHBIE), BBITIOJHATH CBOIO YaCTh paObOTH M KOOPIMHUPOBATH CBOM JICHCTBHS C IPYTUMHU
YJleHaMM KOMAaH[bl, OLIEHMBATh KAadyeCTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHSIM,
cOpMyITHMPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSL.

[To yueOHOoMy mpeamery "Marematuka" (BKIouas Kypcbl "AnreOpa W Havama
MaTemaTuueckoro ananmsa', "I'eometpusa", "BepostHocTh u cratuctuka') (0a30BbI YpOBEHD)
TpeOOBaHUS K NPEIMETHBIM pe3yJbTaTaM OCBOCHHS 0a30BOr0 Kypca MaTeMaTHKHU JOJDKHBI
oTpaxkaThb: 1) BiIaJeHME METOJaMM JI0Ka3aTeJIbCTB, aJlrOPUTMAMU pELICHHUSA 3a/ad; yMEHHE
(bopMyIHpOBaTh ONpEAENCHHs, aKCUOMBI U TEOPEMBI, IPUMEHATh UX, MPOBOJAUTH JOKa3aTeIbHbIE
paccykJeHHUs B XOJ€ peUIeHMs 3a1ad; 2) YMEHUE ONEepHUpOoBaTh IOHATHUSAMHU: CTENEHb 4HCIIA,
Jorapu(mM 4YMCIIa; YMEHHE BBITIONHATH BBHIYMCICHUE 3HAYCHUH U mpeoOpa3oBaHUsl BBIPAKEHUH CO
CTETIEHSIMH M JorapudMaMu, MpeoOpa3oBaHUs IPOOHO-PAIIMOHAIBHBIX BBIPAXKECHHUH; 3) yMeHHe
ONEpUpPOBaTh MOHATHUSAMHU: palOHANbHbIE, HppALMOHAIbHbIE, I10Ka3aTeJIbHbIe, CTEIECHHBIE,
jJorapu@MuuecKue, TPUTOHOMETPUUYECKUE YpPaBHEHUS U HEPAaBEHCTBA, UX CUCTEMBI; 4) yMeHue
ONEpPUPOBATh MOHATHAMHU: (YHKIMS, HeNpepbiBHAs (YHKIMs, MPOU3BOJAHAs, NepBOOOpa3Hasd,
OIpEJICJIEHHBI MHTErpall; YMEHUE HaXOAUTh MPOU3BOIHBIC IEMEHTAPHBIX (YHKLHUH, UCTIONb3Ys
CIpaBOYHBIE MaTepHaibl; HMCCIEN0BATh B NPOCTEHINIMX Cly4asxX (YHKIUM Ha MOHOTOHHOCTb,
HaXOJAWUTh HauOOJBIINE W HAaUMEHbIINE 3HaueHUs (YHKIMHA; CTPOUTHh Ipa@UKH MHOTOYJICHOB C
UCMOJIb30BAaHUEM alapaTa MaTeMaTHUYECKOro aHallM3a; MPUMEHSATh MPOU3BOJHYIO MPU PEIICHUH
3aJa4y Ha JBMDKEHHE; pellaTh MPAKTUKO-OPUEHTHPOBAHHBIC 3a/1a4i HAa HAaUOOJIBIINE U HAUMEHbIIIHNE
3HA4YEHHUs, HA HAXOXKJICHHE IMYTH, CKOPOCTH M YCKOPEHHS; 5) yMEHHE ONepHpOBATH MOHATHIMMU:
panMoHanbHast (YHKUWS, TOKa3aTeiabHas (YHKUUS, CTENeHHas (QYHKUUS, Jorapumuyeckas
(GyHKIMS, TpPUTOHOMETpUYECKHe (YHKIUH, OOpaTHble (YHKIWMH; YMEHHE CTPOHUTH Tpaduku
W3yYeHHBIX (PYHKIUH, MCIOIB30BaTh IpadMKy MPU W3YYEHUH IPOLECCOB U 3aBHCUMOCTEH, MpH
pEeLIeHNH 3a/1a4 U3 IPYTUX YUYEOHbIX IPEIMETOB U 3a/1a4 U3 PealibHOM KU3HU; BBIpaXKaTh (OpMyIaMu
3aBUCHUMOCTH MEXIY BeIMUMHAMU; 6) yMEHHUE pellaTh TEeKCTOBBIE 3aJaud pa3HbIX
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THUIIOB (B TOM YHCJI€ HAa IIPOLIEHTHI, JOJIM U YaCTH, Ha ABUXKEHHE, pabOTy, CTOMMOCTb TOBapOB U YCIYT,
HQJIOTH, 3a7a4d U3 O0JacTH YIpPaBICHHUA JUYHBIMH M CEeMEHHBIMM (DPUHAHCAMHM); COCTABIATH
BBIPAYKEHUS, yPABHEHUS, HEPABEHCTBA U UX CUCTEMBI T10 YCIOBHIO 33[]a4H, UCCIIEA0BATh ITOIYyYCHHOE
pellieHre M OLEHMBATh MPaBAONOJOOHOCTh PE3yJbTATOB; 7) YMEHHE ONEPUPOBATH MOHATUSAMU:
cpeaHee apudMeTHUecKoe, MeiaHa, Haubobllee U HauMEHbIIee 3HaYeHUs, pa3Max, TUCIIEePCHs,
CTaHJapTHOE OTKJIOHEHHUE YNCIIOBOI0 HAaOOPa; yMEHHE U3BIIEKATh, UHTEPIIPETUPOBATh HH(OpMAIHIO,
NPEJCTAaBICHHYI0 B TaliMIax, Ha JAMarpammax, rpadukax, OTpa)karollyl0 CBOHCTBAa peabHBIX
MIPOIIECCOB U SBJICHUI; TIPEACTABIATh HHPOPMALIUIO C TIOMOUIBIO TaOJIUI] U JHarpaMM; UCCIe10BaTh
CTaTUCTHYECKHE JTaHHbIC, B TOM YHCJE C MPUMEHEHHEM TpapUueCKUX METOIOB U DJIEKTPOHHBIX
cpeAcTB; 8) yMEHHE OIEpPHpPOBATh MOHATHAMHU: CIYYalHBIA ONBIT W CIy4YailHOE COOBITHE,
BEPOSTHOCTh CIYy4YallHOTO COOBITHS; YMEHHE BBIYHMCIATH BEPOSATHOCTh C MCIOJIb30BAaHHEM
rpa@uyecKux METOAOB; NPUMEHATh (OPMYJbl CIOXKEHHSI UM YMHOXXEHHUS BEpOSITHOCTEM,
KOMOMHATOpHbIE (akThl U (OpPMyJIbl IIPU PELICHUU 3a/la4; OLIEHUBAThb BEPOSTHOCTH PEATbHBIX
COOBITHI; 3HAKOMCTBO CO CIy4alHBIMU BEJIMYMHAMH; YMEHUE NPHUBOIAUTH IMPUMEPHl MPOSBICHUS
3aKOHa OOJIBLIIMX 4YMCeN B NPUPOAHBIX M OOIIECTBEHHBIX SBIEHHSX; 9) yMEHHE ONepHpOBATh
HNOHATHAMM: TOYKA, IpsMasi, IUIOCKOCTb, IPOCTPAHCTBO, ABYTPAHHBIM YIroJl, CKpELIMBaIOLIMECs
IpsIMBbIE, APAIJIEIBHOCTD U MEPIEHIUKYISIPHOCTD NPSMBIX U IUIOCKOCTEH, YTOJl MEXKAY MPSMBIMH,
YTOJI MEXKIY NPSAMOU U TUNIOCKOCTBIO, YTOJI MEXK Y INIOCKOCTSIMH, PACCTOSIHUE OT TOUKH JI0 TNIOCKOCTH,
paccTosiHUE MEXIY HpPSIMBIMH, PACCTOSHHUE MEXIY IUIOCKOCTSAMH; YMEHHUE MCIIONIb30BaTh IIPU
pelieHNH 3ajJad M3ydeHHbIe (akThl U TEOPEeMbl IUIAHUMETPHH;, YMEHHE OLIEHHUBATh pa3Mephl
00BEKTOB OKpyskatomero mMupa; 10) ymeHue ornepupoBaTh MOHSATHSMH: MHOTOTPAHHHUK, CEUCHHE
MHOTOTpaHHHKA, KyO, mapajuiesienurnes], npu3Ma, nupaMmuaa, Gurypa u IMOBEpPXHOCTh BpAIlICHUS,
UWIMHJIpP, KOHYC, wap, cdepa, cedyeHus (QUIypbl BpalleHUs, IJIOCKOCTb, Kacaromascs cgepsl,
UWIMH]pa, KOHYCa, IUIONIAJb MOBEPXHOCTH MHPaMUIbl, MPU3MbI, KOHYCa, LMUIMHAPA, IJIOLIAAb
cdepsl, 00beM KyOa, IPAMOYToJbHOIO HapajliesIenune1a, MUpaMUbl, IPU3MBbl, HWIMHAPA, KOHYCA,
11apa; yMeHue M300pa)xkaTb MHOTOIPDaHHMKHM M MOBEPXHOCTH BpallleHHsl, UX CEUEHHsI OT PYKH, C
ITOMOUIBIO YEPTEKHBIX NHCTPYMEHTOB U MJIEKTPOHHBIX CPEACTB; YMEHHUE PACIO3HABAaTh CUMMETPHIO
B IPOCTPAHCTBE; YMEHUE paclO3HaBaTh MPAaBUJIbHbIE MHOIOIpaHHHMKH; 11) ymMeHue omepupoBaTh
MOHATUSIMH: JIBUKEHHE B TPOCTPAHCTBE, IMOJ0OHBIE (UTYpbl B TNPOCTPAHCTBE; MHCIOIL30BATH
OTHOIICHUE IUIOLIa/Iel MOBEPXHOCTEH M 00BEMOB MOAOOHBIX (GUIyp NMpH peleHuH 3anady; 12)
YMEHUE BBIYHUCIATH T'€OMETPHUUECKHE BEIMYMHBI (JUIMHA, YTOJI, IUIOUIa]b, OOBEM, IUIOMIAb
MOBEPXHOCTH), HUCIIONB3Ys U3yUeHHbIE (POPMYIIBI U METOABI; 13) yMeHHe onepupoBaTh NOHATHIMMU:
MPSIMOYTOJIbHASI CUCTEMA KOOPAMHAT, KOOPANHATHI TOUKHU, BEKTOP, KOOPJMHATHI BEKTOPA, CKAJISIPHOE
IIPOU3BENICHNE, YroJl MEXIY BEKTOpaMH, CyMMa BEKTOpPOB, IIPOM3BEJIEHUE BEKTOpa Ha YMUCIIO;
HaXOJUTh C MOMOIIBI0 U3yUYEHHBIX (POPMYJT KOOpIAMHATHI CEPENMHBI OTPE3Ka, PACCTOSIHUE MEXTY
IByMsl Toukamu; 14) ymeHue BbIOMpaTh MOAXOASIIMNA W3YYEHHBIH METOJ JJIs pelleHUs 3aJauH,
pacro3HaBaTh MaTeMaTH4eCKHue (PaKkThl U MATEMaTHUECKUE MOJEIH B IPUPOJIHBIX U OOLIECTBEHHBIX
SBJICHUSX, B UCKYCCTBE; YMEHHE NIPUBOJUTH IPUMEPBI MaTEMaTUUYECKUX OTKPBITMM POCCHHCKON U
MHPOBOM MaTEMAaTHYECKON HAYKH.
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2. CTpyKTypa U cojep:KkaHMe Y4eOHOro nmpeaMera

2.1. O0beM y4eOHOro npeaMeTa U BUbl Y4eOHOH padoThI

Bun yuebHol aedarenbHOCTH Bcero Koua-Bo
(ax.u.) 4acoB B
cemecTpe
(ak.4.)
lcemectp
Y4yeOHas Harpy3Ka 00y4aruerocsi 144 144
M3 uux:
YueOHble 3aHATHSA (BCEr0): 132 132
Ypok
Jlexmsa
[IpakTuueckoe 3anarue (CemuHap) 128 128
Jlabopatopuoe /  IlpakThueckoe  3aHsATHE  TIO
MOJrpymniam
Koncynpranuu 4 4
CamocrosiTeibHast padoTa 8 8
Buna npomexyrounoi arrecranuu: 1 cemecTp - 3Kk3aMeH 4 4




2.2. TemaTnuyecKuii IJIaH U coJepKaHue Y4eOHOT 0 MpeaMeTa

Bun yuyeOHoii nesiTesibHOCTH (aK.4.)
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Cemectp 1
Pa3gen 1. IloBTopennsi Kypca MATEMATHKH OCHOBHOM LIKOJIbI
Tema 1.1. I]enu u 3a0auu mamemamuku npu 0céoeHuu npogheccuu. 4
Yucna u gvluucienus.
Conep:xxanue
1 | Uenm n 3amaun MaTeMaTHKH IIPH OCBOSHHH TIpodeccuu.
2 | ba3oBble 3HaHMS M yMEHHS IO MaTEeMaTHKE B
npodeccHOHANBFHON U B MOBCEIHEBHOW AEATEIBHOCTH.
3 | [delicTBUs Haj MOJOKUTEIbHBIMU U OTPULIATEIILHBIMU YUCIIaMHU, C
OOBIKHOBEHHBIMH U JCCATHYHBIMHU IPOOSIMHU.
4 | JleiicTBUsI CO CTENEHAMH, (POPMYJIIBI COKPAIICHHOTO YMHOXEHHS
Tema 1.2. IIponeHTHBIC BLIYUCICHHS. 3
YpaBHeHHUS H HEPaBeHCTBA
Coaep:xanue
1 | IIpocTble MpOLEHTHI, pa3Hble CHOCOOBI WX BBIYMCIICHHS.
Pacuersl U1 IpUTrOTOBJIEHUS PAaCTBOPOB.
2 | JluneiiHble, KBaJpaTHBIC, POOHO-THHEHHBIC YPaBHEHHUS U
HEpaBEHCTBA.
Tema 1.3. IIponieHTHbIE BbIYHCICHUS B 3

npocbeccnonam;nux 3ajgavax

1 | IIpodeccrnoHambsHO-OPHEHTHPOBAHHOE COICPIKAHUE
(comeprkaHue MPHUKIATHOTO
MopxyJst) PacueTsl B XUMUH.

2 | IIpocTsle U CIOXKHBIE TPOLEHTHI. [IpOoIIeHTHBIE BEIYUCICHNS B
npodeccroHaNbHbBIX 33/1a4aX.

Tema 1.4 Pemenue 3ama4y. BxoaHoii KOHTpPoJIb 4

1 | Brruncienus u npeoOpazoBaHUS.

2 | YpaBHEHHS W HEpPaBCHCTBA.

3 | I'eomeTpusi Ha MJIOCKOCTH

4 | KontpompHast pabora 2

Pa3znen 2. Crenenu u kopHu. CteneHHasi, nokasaTejJbHasi U
gorapupmuyeckass GyHKUUHU

Tema 2.1 Ctrenennas ¢ynkunus, ee coiictpa. IlpeodpasoBanue 3
BbIpaskeHUI ¢ KOPHSIMH N-0ii cTeneHn

1 | ITonsTHE KOPHS N-0if CTENEHU U3 ICHCTBUTENBFHOIO YHCIA.

n o v
DOyHKIUU yz\j X uX cBo¥icTBa U rpaduku. CBOWCTBA KOPHS
Nn-oil CTEeneHu

2 | IIpeobpa3oBaHre MPPAIMOHAIBHBIX BBIPAKEHUN

Tema 2.2 CBoiicTBa CTeNeHH ¢ PALIMOHAIBHBIM H 2
JAeliCTBUTEBHBIM NOKA3aTeISIMH

1 | IonsTHe cTemeHN ¢ palMOHAIBHBIM MOKazaTenaeM. CTeneHHbIe
(hyHKIMH, WX CBOHCTBA U TpadUKH




Tema 2.3 PemeHue nppanuoHajJbHbIX YpaBHeHUM

1 | PaBHOCHIBHOCTH HPPAIMOHAIBHBIX yPABHEHHH.

2 | Metomp! penreHNs HppalMOHATBHBIX YPAaBHEHHH.

Tema 2.4 Tloka3aTreibHass (PpyHKUMsI, ee CBOicTBa.
Ioka3aTenbHble YPAaBHEHHSI H HEPABEHCTBA

1 | CreneHb ¢ NPOU3BOJIBHBIM JIEHCTBUTENIBHBIM ITOKA3aTENIEM.
Omnpenernenne MoKazaTebHOW (YHKIIMA U €€ CBOWCTBA.
3HAaKOMCTBO C NPHMEHEHHEM I0Ka3aTelIbHON (YHKIUH.

2 | PemeHue mokasaTenbHBIX YpPaBHEHHM METOJOM ypaBHHBaHUS
MoKa3aTejiei.

3 | Pemenne moka3zaTenpHBIX YpaBHEHHH METOIOM BBEACHUS
HOBOIi MepeMeHHOM, (YHKIIMOHAIbHO-TPA(QUIECKIM METOIOM.

4 | PemeHune moka3zaTeqbHBIX HEPABEHCTB

Tema 2.5 Jlorapugm yucia. CpoiicTBa norapugmos.

1 | Jlorapudm umcira.

2 | CsoiicTBa sorapu¢mos.

3 | Omeparus norapupmMupoBaHus

Tema 2.6 Jlorapupmuyeckasi pyHkuusi, ee cCBOMCTBA.
JlorapudmMuyeckue ypaBHeHUsl, HEPABEHCTBA

1 | Jlorapudmrdeckass (GyHKIUS U €€ CBOWCTBA.

2 | Ionstue norapupmuydeckoro ypasHeHus. Ornepanms
MOTEHIMPOBaHUsA. TpU OCHOBHBIX METOJA PEILEHUs
Jorapu(MUYECKUX YpaBHEHUH: (QyHKIMOHATBHO-TpadUIecKuil,
METOJI IOTEHIIMPOBAaHMs, METOJ BBEJCHUSI HOBOH IEpPEMEHHOM

3 | Jlorapudmuyeckre HEpaBCHCTBA

Tema 2.7 Jlorapu¢gmbl B npupojae u TEXHUKe

IpodeccroHanbHO-OPUEHTUPOBAHHOE COAEPIKAHUE
(comeprkaHme MPHUKIATHOTO MOJTYJIS)

[Ipumenenue norapudma. Jlorapudmuueckast cuupaib B
npupone. Ee maremarnueckue cBoiicTBa

Tema 2.8 Pemenue 3agau. CTeneHHasi, noxkasarejbHasi u
Jorapupmmuyeckass GyHKIUH

CrenenHasi, moka3aTelbHast U JJorapudMudeckas GyHKINH.
Pemenue ypaBHeHuit

Pa3zgen 3. OcHOBBI TPUTOHOMETPHH.
Tpuronomerpuyeckue pyHKumuu

Tema 3.1 Tpuronomerpuyeckne GyHKIHMH NPOU3BOJIBHOIO YIia,
4HCIA

Panuannas mepa yrina. [IoBopoT Touku BOKpYT Hadaja
koopauHat. OmnpeaeneHue CUHyca, KOCUHyca, TaHI€Hca U
KOTaHIeHca. 3HAaKU CHUHYCa, KOCHUHYycCa, TaHTeHca U
KOTaHI'€HCA 110 YETBEPTSAM.

3aBUCHMOCTH MCKAY CUHYCOM, KOCUHYCOM, TAHI'CHCOM U
KOTAHT'€HCOM OJHOT'O U TOT'O K€ yIja

Tema 3.2 OcHoBHBIE TPUTOHOMETPUYECCKHUE TOXKIAECCTBA

Tpuronomerpudaeckue Toxaectsa. lIpeoOpazoBanus
MIPOCTENHINX TPUTOHOMETPUUYECKHUX BhIpaskeHUi. CHHYC,
KOCHHYC, TAHT'€HC ¥ KOTAHI'€HC yIJIOB 0L U — O

Tema 3.3 Tpuronomerpuyeckue pyHKIHHU, UX CBOHCTBA U
rpaguxku

OO6nacTp ompeneneHus © MHOXKECTBO 3HAUCHHH
TPUTOHOMETpUUECKUX (YHKIMNA. YETHOCTD, HEYETHOCTD,
MIEPHOANIHOCTh TPUTOHOMETPUYECKUX (PYHKIHMH.

CoiicTBa U rpauKu GYHKIMH Yy = COS X, Y =Sin X, y =tg X,y =
ctg X.

CxaTtue u pacTsbkeHre TpaduKoB TPUTOHOMETPUUYECKUX
¢ynkuwmii. [IpeobpazoBanue rpauKOB TPUTOHOMETPHUECKUX
GbyHKIHi

Tema 3.4 O0paTHble TPUTOHOMeTPHYECKHEe (PYHKIUM
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OOpatHble TpUroHOMeTpHYeckue GyHkuu. Mx cBoiicTa u
rpaduku.

Tema 3.5 TpuroHomMeTpuueckue ypaBHEHHSI U HEPABEHCTBA

YpaBHeHHE COS X = a. YpaBHEHHE Sin X = a. YpaBHCHHE tg X = a,
ctg X = a. Perrenne TpUrOHOMETPHYECKUX YPAaBHEHUH OCHOBHBIX
TUTIOB: TPOCTEUIIHE TPUTOHOMETPUICCKUE YPaBHEHUS,
CBOJISIIIIMECS. K KBaJpaTHBIM., PEIIaeMble Pa3IOKEHUEM Ha
MHOXHTENH, OJHOpOoAHEIE. [IpocTeiimue TpuroHoMeTpuyecKue
HEpaBCHCTBA

Tema 3.6 Pemenue 3agay. OCHOBBI TPUIOHOMETPHH.
Tpuronomerpuyeckue QpyHKUUM

[IpeoOpa3zoBaHre TPUTOHOMETPUYECKUX BBIpaKEHHH. Pemenue
TPUTOHOMETPUUYECKUX YPABHEHHUI U HEPABEHCTB, B TOM UHUCIE C
WCIIOJIb30BAHHEM CBOWMCTB (DyHKIIMH

Konrponshas pabora

Pa3nen 4. IIpousBogHasi u nepBoodpa3Hasi PyHKIHH

Tema 4.1 IlonsiTue npousBogHoii. dopmyJibl U IpaBHIa
auddepenpoBanus

[pupamenue aprymenra. [Ipupamienue pyHkuuu. 3agaqu,
TIPUBOIAIINE K TIOHATHIO MPOU3BOAHON. OnpenencHre
MIPOM3BOJHON. AJITOPUTM OTBICKAHUS MPOU3BOJHOM.

Dopmynsl guddepeHITpoBaHNS.

[Ipasuna muddepenmmpoBanms

Tema 4.2 TlonsiTue o HenpepbIBHOCTH (yHKIHMH. MeTox
HHTEPBAJIOB

[NonsTre HenpepsiBHON QyHKIMK. CBOWCTBA HETTPEPHIBHOM
¢ynkn. CBsi3b MEXAY HENPEPHIBHOCTHIO U
muddepeHnnpyeMocThio (QYHKINH B TOUKE.

AJNTOPUTM pelLIeHNs HEPaBEHCTB METOI0M MHTEPBAJIOB

Tema 4.3T'eomeTpuyueckuii U Gu3MUYecCKUH CMBIC] NPOU3BOIHOI

I'eomeTpuueckuii CMBICIT MPOW3BOIHON (QYHKIHMH — YIIOBOH
K03 HIMEeHT KacaTenbHOH K TpapuKy (QYHKIMH B TOYKE.
YpaBHeHHUE KacaTelbHOU K rpaduKy (QYHKIHH. AJITOPHTM
COCTaBJICHUS ypaBHEHHs KacaTeJbHOH K rpaduky (QyHKIHH

y=f(x)

Tema 4.4 MoHOTOHHOCTHL PyHKIMH. ToYKH IKCTpPEeMyM

Bospacranue u yObiBaHME (YHKIMH, COOTBETCTBUE
BO3pacTaHusi ¥ yObIBaHMS (DYHKIMH 3HAKY NPOM3BOIAHOM.
3agayn HA MakCHMyM M MHHHMYM.

Anroputm uccnenoBaHus (YHKIIMA U TOCTPOSHHUS ee rpaduka ¢
MOMOUIBIO POU3BOJIHON

Tema 4.5 UccaenoBanne GyHKnuii U mocrpoeHne rpadpukos

HUccnenoBanne QyHKIMY Ha MOHOTOHHOCTB U ITIOCTPOCHHUE
rpadukoB

Tema 4.6 HaulGosbliee U HauMeHbIee 3HAYEHHUSA PYyHKIMH

Haxoxnenne HamOonbIIero M HaMMEHBIIETO 3HAYCHUH
(dyHKIWMIA, TocTpoeHHe TpaduKOB C UCIIOJIL30BAHUEM arlapara
MaTeMaTHYeCKOro aHaIu3a

Tema 4.7 Haxo:kaeHue onTHMAJBHOIO Pe3yJbTATa ¢ NOMOLIbIO
NMPOU3BOHON B MPAKTHYECKHX 3a1a4ax

IIpodeccronanbHO-OpUEHTHPOBAHHOE COIEPKaHNE
(comeprkaHue NPUKIAAHOTO MOJYJIs)

Haumensmiee n HanbopIee 3HaYCHNE (PYHKINN

Tema 4.8 IlepBooOpa3nas pynkuuu. IlpaBuna HaxoxaeHus
NepBOOOPA3ZHBIX

O3HaKOMJICHHE C TIOHSATHEM HHTErpajia M MepBOOOpa3sHOM it
bynkin y=f(x).
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Pemenne 3amad Ha CBSI3b NMEPBOOOPA3HONW M €€ IPOU3BOJHOM,
BBIYHCIICHHE TIepBOOOpa3Hoil it naHHOHW (yHkiuu. Tabnuia
(hopMmyn 11 HaX0XKACHUS NTepBOOOpas3HbIX. M3ydenue npasuia
BBIYHCIICHHS IEpBOOOPA3HOH

Tema 4.9 Ilnomans xkpuBoauHeiiHoW Tpanemuu. Popmysia
Heiotona —Jleiionuna

3amaun, TPUBOIAIINE K HOHSATHIO OMPEAEICHHOTO WHTErpaia —
O BBIYHCIICHUH IUIOMIAJAM KPUBOJIMHENHHON Tpanenuu. [loHsTue
ornpezeaéHHOro MHTErpana. ['eomerpudeckuii u Gpusndeckuii
cMbIcH ompeneneHHoro uHrerpana. @opmyna HerotoHa —
JleiiOHuIa.

Pemenue 3a1a4 Ha MpUIMEHEHNE WHTETPAa JJIs1 BEIYUCICHUS
(hM3MYECKUX BEITMYWH M TUIOIAACH

Tema 4.10 Pemenne 3anau. [lpoussogHas u nepsoodpaszHasi
$pynknumu.

®opmynel 1 npasuna guddeperiupoanns. MccnenoBanue
(yHKIMI ¢ ToMoIIBo Ipon3BotHOM. Hanbonkee n
HavMeHblIee 3HaYeHus QYHKIMH. Boraucnenne nepBooOpasHoOu.
[TpumeneHne nepBooOpa3zHON

Pa3gen S. DieMeHTHI TeOpHHU BepOSATHOCTEH M MaTeMaTHYeCKOM
CTATHCTHKH.

Tema 5.1 Co0ObITHE, BepOSITHOCTH cOObITHS. Cll0KeHHe U
YMHOK€HHE BePOSITHOCTEN.

CoBMeCTHBIEC 1 HECOBMECTHBIE COOBITHA. TeopeMsl 0
BEPOSITHOCTH CYMMBI COOBITHIA.

VYcnoBHas BCPOATHOCTD. 3aBUCHUMbIE U HE3aBUCHMbIE
COOBITHSL. TCOpCMI)I O BECPOATHOCTH MMPOU3BCACHUS COOBITHI

Tema 5.2 BeposiTHOCTL B NpodrecCHOHATBHBIX 3aa49ax

[podeccroHalbHO-OPHESHTHPOBAHHOE COJCPIKAHUE
(conepxaHue MPHKIAIHOTO MOIYJIS

OTHOCHUTEIbHAS YaCcTOTa COOBITHS, CBOWCTBO €€
ycroitunBocTi. CTaTHCTHYECKOE OTIPeIeIeHIE BEPOSATHOCTH.
OreHKa BepOSTHOCTH COOBITHUS

Tema 5.3 JIuckperHasi cayyaiiHasi BeJIM4YMHA, 32KOH ee
pacrnpenejcHUst

Buner ciydaitaeix BenmauH. OmnpeneneHne AUCKPETHOM
CllydalfHOM BEJIMYMHBL. 3aKOH pacIlpeesieHus] TUCKPETHON
Cly4aiiHOM BenuuuHbl. Ee 4nciioBble XapaKTEpUCTUKHU

Tema 5.4 3amaum MaTeMaTHYeCKOH CTATHCTHKH.

IepBuuHast 00pab0TKa CTaTHCTHYECKUX AaHHBIX. YHCIIOBbIC
XapaKTepHUCTUKHU (CpenHee apudMETHIeCKOe, MEIHaHa, pa3Max,
qucnepcust). Pabora ¢ Tabmmuamu, rpadukaMu, quarpaMMaMu

Tema 5.5 DiieMeHTHI TEOPHH BEePOSITHOCTEH M MaTeMaTHYeCKOM
CTATHCTHKH

Bunpl coObITHIA, BEPOSTHOCTh COOBbITHH. ClioXKCeHHE U
YMHOXCHUE BEpOATHOCTEH. JIUCKpeTHAs ClydaifHas BEJMYMHA,
3aKOH €€ paclpeleNieHus. 3aladyl MaTeMaTHYCCKOM
CTAaTUCTHKH.

Paspean 6. Ilpsimble u nJ1ockocTH B npocTpancTBe. Koopanuarsl u
BEKTOPBI B IIPOCTPAHCTBE.

Tema 6.1. OcHOBHbIE NOHATHS cTepeoMeTpuu. Pacnosioxenue
NPSAMBIX U IJIOCKOCTEH

[Ipenmer crepeomeTpuu. OCHOBHBIE TOHATHA (TOYKa, MpsiMas,
TUIOCKOCTB, TPOCTPaHCTBO). OCHOBHBIE aKCHOMBI
crepeoMeTpu. llepecekaroniuecs, napajuielibHbIE 1
CKpCIIUBAIOIUCCA TPAMBIC. Yron MCXKAY MNpsAMBIMUA B
npoctpancTBe. llepneHauKyIIpHOCTs TpsSMBIX. OCHOBHBIC
IPOCTPAHCTBEHHBIE (PUTYPBI

Tema 6.2. IlapajiiebHOCTh NPSAMBIX, NPAMOI U IJIOCKOCTH,
IJIOCKOCTeiA.




11

ITapannensHsle npsmas U wiockocTs. Onpenenenue. [IpusHak.
Cgoiictaa. [lapamnensnsie miockoctu. Onpenenerue. [Ipu3Hak.
CgoiictBa. Terparap u ero amemeHThl. [lapamnenenunen u ero
aneMeHTHl. CBOWCTBA MPOTHBOIOIOXKHBIX TpaHed U
JuaroHauel mapaurenenunena. IloctpoeHne 0OCHOBHBIX
cedeHuit

Tema 6.3. IlepneHAUKYIAPHOCTH NPAMBIX, MPAMOI ¥ NJIOCKOCTH,
IJIOCKOCTeEM

[lepnenaukynsapusie npsmsie. [lapamnensaple TpsMble,
MEPHEHANKYISIPHBIE K IUTockocTH. [Ipu3Hax
MEPIEHANKYIIPHOCTH IPSIMON U MIIOCKOCTH

Tema 6.4. Ilepnenauxyasip u HakJ10HHas. Teopema o Tpex
nepreHIMKYJIsipax

[epnenaukynsap m HakIOHHAs. Teopema O Tpex
HNEPHEHANKYISIPaX. YTOI MEXIy NPSIMOH U IIIOCKOCTBIO. YOI
MEXJy IUIOCKOCTSMHU. [lepnen Ky spHble INIOCKOCTH.
PaccrosiHust B pocTpaHcTBe

Tema 6.5. KoopauHaTbl U BEKTOPHI B IPOCTPAHCTBE

JlexapTOBBI KOOPAUHATEI B IPOCTpPaHCTBE. BEKTOPHI B
npoctpancTe. ClI0KeHNE U BBIYNTAHUE BEKTOPOB. Y MHOXKCHHE
BEKTOpa Ha 4ncio. CKalsipHOE IPOU3BEACHUE BEKTOPOB.
IIpocreiimue 3anaun B KOOpAUHATaX

Tema 6.6. HpﬂM])Ie U IVIOCKOCTH B NPAKTHYCCKHUX 3aJavax

IIpodeccronanbHO-0pUEHTUPOBAHHOE COJEPIKAaHKE (COJCPIKAHNE
MPUKIIAJHOTO MOIYJIS)

B3aumMHoe pacnojiokeHue NpsIMBIX B MPOCTPAHCTBE.
ITapannenbHOCTh MPSIMOM M IIOCKOCTH, MApajuIeIbHOCTh
TUTOCKOCTEH, MEePICHINKYIAPHOCTE IUIOCKocTel. Pacnonoxenue
MPSMBIX M IUIOCKOCTEH B OKpYXKaromeM mupe (IpHpoe,
apXUTEKType, TeXHUKe). Perrenne mpakTUKO-OpUEHTHPOBAHHBIX
3a1a4

Tema 6.7 Pemenne 3agad. IIpsiMble M MJI0CKOCTH, KOOPAHHATHI
U BEKTOPbI B MPOCTPaHCTBE

PacnonoxeHnue mpsMBIX U MIOCKOCTEH B MPOCTPAHCTBE.
IlepneHIUKyISIPHOCTh U NAPAJLIEIBHOCTD NPSAMBIX U
m10cKocTel. JlekapToBbl KOOPAUHATEL B IPOCTpaHCTBE. BeKTOPHI
B IpocTpaHcTBe. CII0XKEHHUE U BBIUUTAHHE BEKTOPOB.
YMHOXeHHe BeKTopa Ha yucio. KoopauHaTel BeKTopa

KonTponsHast pabota

Paszpgen 7. MHOrOrpaHHMKH U TeJj1a BpallleHUs!

Tema 7.1 Ilpuszma, napanienenunesn, Ky0, nupamMuaa 1 ux
ceYeHHs

IIpu3ma (HakJIOHHAs, TpsMasi, NMPAaBHIbHAS) U €€ AIIEMCHTEHI.
[Tapannenenunesn. CBoiicTBa NpsSIMOYTOJILHOTO
napaenenuneaa. Kyo. [Tupamuna u €€ 3J1eMEHTHI.
[IpaBunbHas mupamMuaa

Tema 7.2 IlpaBUiabHbIE MHOTOTPAHHHUKH B KH3HH

IInomwans moBepXHOCTH MHOrorpaHHukoB. IIpocreiimue
KOMOHMHAIIMM MHOTOTPAaHHUKOB. BBIYKCIICHHE 3JIEMEHTOB

MIPOCTPAHCTBEHHBIX (uryp (péOpa, IMarOHAIH, YTIIBI).
[IpaBriIbHBIE MHOTOIPAaHHUKH

Tema 7.3 HHuauHAp, KOHYC, IIAp M HX
CeUCHUs

[IpodeccronanbHO-OPUEHTUPOBAHHOE COJCPIKAHHE
(comeprkaHe MPHUKIATHOTO MOJIYJIs)

Hununnp, koHyc, chepa u map. OCHOBHBIE CBOWMCTBA MPSMOT0O
KPYTOBOT'O HWJIMHAPA, IPSIMOT0 KPyTrOBOrO KOHYCA.
N3o06pakeHne Ten BpameHWs Ha IUIOCKOCTH. [IpencraBieHue
00 yceuéHHoM KoHyce. CedeHns KoHyca (MapayuiebHOE
OCHOBAHHMIO M ITPOXOJISIIIIEe Yepe3 BEPIINHY ), CEUCHHS [IMIMHAPa
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(mapannenbHO U MEPIICHIUKYIIPHO OCH), CEUCHUSIX IIapa.
Pa3sépTka IMIMHAPA U KOHYC

Tema 7.4 O0beMbl U NJIOUIAAY MOBEPXHOCTEH Tes 3

O6BeM npsaMoyTroiasHOTo mapamienenunena. OoseM Kyoa.
O0BeMBI IpsMON PU3MBL U IITHHAPA. OOBEMBI MHPAMUABI 1
KoHyca. O0beM mapa.

Tema 7.5 Ilpumepnl cumMeTpuii B npodeccuu 2

[IpodeccronanbHO-OpUEHTUPOBAHHOE COIEPKaHNE
(conepxaHue MPUKIATHOTO MOJIYJIs)

[oHsTHE O CUMMETPHY B IPOCTPAHCTBE (LIEHTPAIbHasI, OceBas,
3epkaibHas). O000LmIeHNE MIPEACTaBICHUI O MPAaBUIIBHBIX
MHOTOTPaHHUKAX (TeTpadip, KyO, oKTa’p, Kofexasap,
nkocadap). Ilpumepsr cummerpuii B mpodeccuu

Tema 5.6 Pemenne 3aga4y. MHOrOrpaHHUKH M TeJia BPallleHHs 2

OO0BeMBI U IUIOMIAIN TOBEPXHOCTH MHOTOTPAHHUKOB H TEIT
BpAIICHUS

KoHnTponbHas padoTa. 2

Hp0MemyTquaﬂ aTTeCTalus: 3K3aMCH

KoncyabTranuu| 4

Beero | | | 128 | | 8

3. KoHTpoJb 1 OLIeHKA pPe3yJIbTATOB OCBOEHUSI Y4e0HOI0 NpeaMera

Tekymuii KOHTpOJIb YCIIEBA€MOCTH M TIPOMEXKYTOUHAs aTTecTalys OO0YyYarolIMXcs
OCYUIECTBIIIIOTCA C MPUMEHEHHEM OIEHOYHBIX MaTepualioB IO Y4YeOHOMY TpeAMETy
(mpunoxxenue Ne 1 - Ne 2paboueii mporpamme yueOHOTO MpeaMeTa), BKIIOYAIOUINX OTKPHITYIO
(TOCTYMHYIO K OIMyOJIMKOBAHUIO) U 3aKPHITYIO (HE pa3MeniaeMyto B CBOOOTHOM JIOCTYIIC) YacTH.

4. YcaoBus peajn3anuvu y4eOHOI0 nmpeaMera

4.1. Y4eOHOo-MeTOANYeCKOe H MH(OpMaHOHHOE o0ecnieyeHHe peaTn3aluu y4eOHOro
npeaMera

4.1.1.0cHoBHas1 JIMTEpPaTypa:

Cnucok OCHOBHOM JIMTEPATYPhI

1. Hanasia, A. A. Maremaruka: yueOHuk / A.A. [lagasa. — 3-e u3f., ucnp. u JI0m. —
Mocksa : UHOPA-M, 2023. — 544 c. — (Cpennee npodeccrnoHanbHOe 00pa3oBaHue). -TeKCT :
anekTpoHHbIH. - URL:https://znanium.ru/read?id=418454 (nara obpamenus: 1.06.2024). —
Pexxum goctyna: no noanucke TromI'Y.

4.1.2./1on10JIHUTEILHAA JIUTEpaTypa:

CHucoK JOMOTHUTEBHOMN JIUTEPATYPHI

1. 3omoTapeBa, H. /[. Matematuka. EI'3. IIpodunbneiii ypoBeHb. COOpHHK 3a/1a4 C
TEOPETUIECCKUM MaTepHaIOM, IPUMEPAMH PEUICHUH U TPEHUPOBOYHBIMU BapHAHTAMU : Y4eOHO-
meroandeckoe nmocooue / H. [1. 3omorapesa, A. b. 3omorapes ; nmoz. pea. M. B. denotosa. - 3-¢
u3l1. - Mockaa : JlaGparopus 3Hanui, 2026. - 275 c. - (BMK MI'Y—iukoze). - ISBN 978-5-
00101-701-1. - Tekcr : anexTponnsiit. - URL: https://znanium.ru/catalog/product/2249599 (nara
obpamienus: 10.08.2026). — Pexxum noctymna: Mo HOAMHCKE.

CoBpemMeHHbIe TpodeccHOHATbHbIE 0a3bl JaHHBIX U HH(OPMAIHOHHbIE
CTIPaBOYHbIE CHCTEMBbI:
1. 3nanuym - https://new.znanium.com/
. Jlans - https://e.lanbook.com/
. IPR Books - http://www.iprbookshop.ru/
. Elibrary - https://www.elibrary.ru/
. HartmonanwsHuas anexrponnas 6ubnuoreka (HIbB) - https://rusneb.ru/
. MexBy3oBcKas dekTporHas onbdauorexa (MOb) - https://icdlib.nspu.ru/
."MBUC" (bl neproandeckux u3nanuii) - https://dlib.eastview.com/browse

N QN NN



https://znanium.ru/read?id=418454
https://dlib.eastview.com/browse
https://icdlib.nspu.ru/
https://rusneb.ru/
https://www.elibrary.ru/
http://www.iprbookshop.ru/
https://e.lanbook.com/
https://new.znanium.com/

13

8. DnexktponHas 6ubnuoteka Tromry - https://library.utmn.ru/

4.2. JInueH3uOHHOE H CBOOO/IHO pacnpocTpaHsieMoe MPorpaMMHoe odecriedyeHue, B
TOM 4YHCJIe 0TeYeCTBEHHOIr0 MPOU3BO/ICTBA

LibreOffice, mnatdopmsr: Snnexc. Meccenmxep, Sunexc. Tenemocr.

4.3. MaTepuajibHO-TeXHHYECKOe oOecriedeHue peajn3anun y4eOHoro npeamera:
MynbsTuMeauiiHas ydeOHast ayTUTOpHs JJIsl MPOBEJCHUS 3aHATHH JIGKIIMOHHOTO THIIA
OCHAIIEHA CIEAYIONMMU TEXHUYECKUMHU CpPEeACTBAMU OO0y4YeHHUsS U 00OpyJIoBaHHEM: yueOHas
MeOenb, JocKa ayAUTOpHAs, MYJbTUMEIUWHOE MPOEKIIMOHHOE U aKyCTUYECKOE
o0opy0BaHKe, MEPCOHATBHBIA KOMIBIOTEP.

MynpTumenuiiHas ydeOHasi ayauTopus Ul NMPOBEACHUS 3aHATHM CEMHHApCKOrO THIA
OCHAII[EHa CIEAYIOUMMH TEXHHUYECKUMU CPEICTBAMU OO0y4YeHHs M 00OpyAOBaHHEM: yuyeOHas
Me0enb, J0CKa ayJUTOpHAsl, MyJIbTUMEINNHOE MPOEKIIMOHHOE U aKyCTHYECKOe 000pya0BaHueE,
MEPCOHANIBHBII KOMITBIOTED.


https://library.utmn.ru/
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[Ipunoxenue Nel x paboueit
mporpamMme y4eOHOTO TIpeiMeTa

OLEHOYHBIE MATEPHUAJIBI 11O YYEBHOMY IIPEJIMETY
Haumenoeanue yueonozo npeomema
OtkpsITast 4acTh

1. CucremMa oneHUBaAHUSA

OneHKka «OTIMYHO» CTABUTHCA IpU BBINOIHEHHMH 91% 3amaHuii, OLEHKA «XOPOIIO» IIpU
BBINOJIHEHUHN 76% - 90% 3amaHui, OLEHKA « yAOBIETBOPUTEIBHON-61- 75% 3ananuil.

2. ITacniopT OLIEHOYHBIX MAaTEPHAJIOB

Tewmbl yueOHOTO IIpeameTa OneHouHbIe Kox u popmynuposka Kpurepun
MaTepuabl KOHTPOJINPYEMOM OLICHUBAHUS

(6u0bl U KOIUUECMB0) KOMIIETEHIINHT

Texyuuit KOHTPOIIb yCIIEBAEMOCTH

P1.TI.1 TBopueckas paborta OKI1-OK7 [IpoueHT npaBuIBLHO

BBITTOJTHEHHBIX

P1.T1.2 [IpakTuueckas padora | OK1-OK7 3aJJaHul

P1.T1.3 TBopueckas paborta OK1-OK7

P1.T1.4 Kontponbnas padora | OK1-OK7

P2.T2.1-T2.3 CamocTrosTenbHas OKI1-OK7
pabora

P2.T2.4-T2.8 [Ipaktuyeckas padora | OK1-OK7

P3.T3.1-T3.6 OtBersl Ha Bomipocsl | OK1-OK7

[IpomesxyTouHas aTTecTanus o0y4aromuxcs: KOHTPOIbHAs paboTa

KOHTpoJibHast pabota | OK1-OK7 [IpoueHT npaBUIBLHO
8 BapuaHTOB BBITIOJIHEHHBIX
3aJaHnuN

P4.T4.1-T4.2 CamocTrosTenbHas OK1-OK7 [IpoueHT npaBuIBLHO

paborTa. BBITMIOJTHEHHBIX
P4.T4.4-T4.9 [TpakTuueckas pabora | OK1-OK7 3aJaHAN
P5.T5.1-T5.5 [Ipaktrueckas padora | OK1-OK7
P6.T6.1-T6.7 OtBeTtsl Ha Bonpockl | OK1-OK7

Maremarnueckui

JTUKTaHT
P7.T7.1-T7.6 Otsetsl Ha Bonpockl | OK1-OK7

Marematuueckui

JTUKTaHT

Tecr

HpOMe)KYTO‘lHaH aTTcCTanuAa 06yqa}omnxc;1: 3a4€T C OHeHKOﬁ

Tect 5 BapuaHTOB.

[IponieHT npaBUIIBHO
BBITIOJIHEHHBIX
3aJaHnuu
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3. TunoBbie OLIEHOYHbIE MATEPHUAJIBI

TBopueckasi paGora: pazpaboTka npe3eHTaluil Ha TeMy: «MaTemaTHka B Ipogeccuu
Jlenonpon3BoauTenb»

Teopueckast paboTa: pacueTsl B XUMHUUECKHUX peakuysx. [[ponenTs! npu n3rorosienue
PacTBOPOB U CMECEH.

IIpakTH4yeckas padora.

1.0OnpenenuTe CyMMy YIUITQUeHHOTO Haslora, paBHoro 13%, ecinu cymma 3apabotka 45 000 p.
2. CKOJIBKO TIPOLIEHTOB OT 2 M COCTABJISIOT § MM?

3. Ha cKoJIBKO IPOLIEHTOB U3MEHMJIACh BEJIMUMHA, €CIIM OHA yBenuuuiacs B 11,4 pasza?
Br16epute BepHbIil OTBET.
4. Beipasute 350,8% uncnom. Beibepure BEepHBIiA OTBET.

5. Cuauana 05110 BBITIa4eHO 75% CyMMBI 3aiima, 3aTeM 25% ot octatka. CKOJIBKO OCTaJIOCh

BBIIUIATUTB, €CIIU cyMMa 3aiiMa cocrasisuia 100 000 p.?

6. UTo Takoe MpOIEHTHOE OTHOILIEHUE ABYX uucen? YTo nmokas3splBaeT OTHOIIEHUE ABYX YHCEN?

7. CmemaB 30-npoLeHTHbIH 1 60-TPOLEHTHBIN PacTBOPBI KUCIOTHI M 100aBUB 10 Kr 4ucTON
BOJIbI, MOTY4YHIN 36-TIPOIIEHTHBIN pacTBOp KucaoThl. Eciiu 661 BMecTo 10 Kr Boab! 1o6asuiu 10 kr
50-mpOLIEHTHOTO PacTBOPA TOH K€ KUCIOTHI, TO MOXY4YHIH Obl 4 1-IPOLIEHTHBIN PacTBOP KUCIIOTHI.
Cxo1bko KuorpammoB 30-TIpOIIEHTHOTO PacTBOPa UCIIOIB30BAIH IS MTOTYyUYEHUsI cMecu?

8. CMemanu HEKOTOpPOoe KOJIMYECTBO | 1-IPOLEHTHOrO pacTBOpa HEKOTOPOTO BEIIECTBA C TAKUM
e KOJIMYECTBOM 2 1-IPOIIEHTHOT 0 pacTBOpa 3TOro BeecTBa. CKOJIBKO MPOLEHTOB COCTABIISET
KOHLIEHTpAaLUs MOJy4YNBIIETOCs pacTBopa’?

9. Nmerotcs ABa cocyna, cogepxaiue 12 kr u 8 Kr pacTBOpa KUCIOTHI pa3IMyHON KOHLEHTPALIUH.
Ecnn ux cnuth BMeCTe, TO OJy4YHUM PAacTBOP, coaepkamuil 65% kucnotsl. Eciu ke cauTh
paBHBIE MacChl 3TUX PacTBOPOB, TO MOJIYYEHHBIN pacTBOp OyAeT coaepxarb 60% KUCIOTHI.
CKOJIBKO MPOLIEHTOB KUCJIOTHI COAEPAKUTCS BO BTOPOM pacTBope?

Bonpochl NoAroTOBKH K YCTHOMY ONPOCY H KOHTPOJILHBIM padoTam:

Bapmnanr 1

1. [IpocThie POLIEHTHI, pa3IMYHbBIE CIOCOOBI UX

BBIUNCIICHUS.

2. Pacuers! 111 IpUrOTOBIEHUS PACTBOPOB.

3. PelieHre TMHENHBIX, KBAAPATHBIX YPABHEHUMN.

4. [ToHsiTHSE KOpHSI N-O¥ CTENEeHHU, CBOMCTBA KOPHS

3. [ToHsTHE CTENEHU C pallMOHATIBHBIM [TOKA3aTEJIEM, IEUCTBUS CO CTEIICHIMMU.
6. [TokazarenbHOE ypaBHEHUE, UX BUABI U CIOCOOBI MX PELICHHUS.
7. Omnpenenenue norapudma.

8. CgoiicTBa Jiorapugma.

9. Pannannas mepa yria.

10. Onpenenenue cuHyca, KOCUHYCa, TAHT€HCA U KOTAHT€HCA.

11. OCHOBHOE TPUTOHOMETPUYECKOE TOKAECTBO.

Bapuanr 2

1. [TpeoOpaszoBanue rpadukoB GyHKIUH.

[IpaBwia quddepeHumpoBanus.

®opmyiibl qudQepeHIpoBaHUsL.

[lepBoobpasnas, Tabauma nepBooOpa3HbIX.
MaxkcuMyM 1 MUHUMYM (DYHKIIHH.

B3anMHoe pacronoxeHre IpsMbIX B IIPOCTPAHCTBE.
B3auMHoe pacrnosioxkeHue miocKocTeil.

AR
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Omnpenenenye Npu3Mbl, apajuieienueia, NpSMOYToJbHOTO MMapaiesenumesa,

Ky0a, mMpaMuibl.

8.
9.
10.

N kW

o >

10.

11

13.

14.
15.

16.
17.
18.

19.
20.

21

24.
25.
26.

[IpaBuiibHBIE MHOTOIPAHHUKH U UX CBSI3b C XUMHEH.
Omnpenenenue MUIMHIPA, KOHYCa, ChEphl U Imapa.
®opmysbl 00bEMOB MHOTOIPAHHUKOB U TEJl BPALICHHUS.

np06Hblﬁ BAPUAHT 3K3aMEHAUMNOHHOro Tecta.

Sx
Haitnure obnacte onpenencuus GyHkuuu: V="

9—x?
. Sw.
HepeBe[{I/ITC n3 pa,Z[I/IaHHOI/I MepBI B FpaI[yCHyIOI

Permts ypaBHeHHE: x°=1024 11 1

Haiinure 3HaueHne BbIpaKECHHUS: 16 16* =16 *
Pemmure ypaBHenue:5> *'=125

L 125
Boruuciuts: 52

Boruuciure:log 7-log 7

4 ‘16

BbIumcauTs MPOU3BOIHYIO:5 X% +4 x +2

Onpenenuts popMyiy IO KOTOPOil pemiaercs 3ajjaya: B KJIacCe U3y4aroT IATh MPEIMETOB
€CTECTBEHHO- MaTeMaTH4eCcKoro nukia. CKOJIbKUMH CIIOCO0aMU MOYKHO COCTABHUTh
pacnucaHue Ha MATHUILY, €CJIM B 3TOT J€Hb JJOJDKHBI OBITh TP YPOKa U3 TPEX pa3HbIX
MPEAMETOB 3TOTO IUKJIA?

BmecTo MHOroTO4YMS BCTaBUTH CIIOBA: ... - 3TO MHOTOIPAHHUK, OJIHA U3 I'PaHEN KOTOPOTO
(ocHOBaHME) NPOU3BOJIBHBIN MHOTOYTOJIBHUK, @ OCTAJIbHbBIE ITPAHU TPEYTOJIbHUKH

. Haifti 06beM mpsiMoyToNbHOTO TIapayuienenunesaa, eciu a=2,b=10,h=5
12.

Haiinure koopanHaThl BEKTOpa AB, €CJIM KOOPJIUHATHI €T0 KOHIIOB
A(1,-2,-1),B(4,-2,1)

1-cos® x
YIpPOCTUTH BBIPAKCHHE:

sin® x

[lepeBenure U3 rpagyCcHOM Mephl B pagnanuyo: 40
BLIqI/ICJII/ITL:\/ 243
Haiinure obnacts onpeneneHust GyHKIun: y =4/ 2 x-16
Pemmre HepaBeHCcTBO: 2" < 64

Brraucinte:log 5°
2

Brraucnuts I/IHTerpan:_f3 x* dx
1

BoruncnuTh npou3BoiHyo:Sin 5 x

. Berauciouts HHTerpan:_[S dx
22.
23.

Pemuts ypasnenue log,, (x*-7 )=log,, 6 x

Pemnts ypaBHenue 52 *7'=0,2
x m x

Berupcours Sin _ - cos  —1g

Homucars popmyny 2 cos 4 x - §in4 y=....

HaiiTi 3HaueHus BeIpaXeHUS —( \]LF 2‘\][48] 'T/3
4—10 49
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27. B cocyn, conepxamuid 7 AMTPOB 26-MPOLUEHTHOTO BOJHOTO PACTBOPA BEIIECTBA,
noGaBunu 6 TUTPOB BOABI. CKOJBKO MPOILIEHTOB COCTABIISIET KOHIIEHTPAIUS
MOJYy4YHUBIIErocs pacTBopa’?

28. Cmemanu 4 nutpa 35-poLEHTHOrO pacTBopa BeuiecTsa ¢ 11 nurpamu 5-
IIPOLIEHTHOT'O pacTBOpa 3TOro ke BemiecTBa. CKOJIBKO MPOIEHTOB COCTABISAET
KOHILIEHTpalKs MOTY4YUBILIErocs pacTBopa?

Hrorosas arrecranus (3K3aMeH B BHje TECTUPOBAHUA)

3amanue

Kirou

1. Yro Ha3BIBAIOT CTEIEHBIO Yncia?
A) mpowm3BeACHHE JAHHOTO YHCIa Ha caMmo cels 3aJaHHOe KOJMYECTBO Pa3

b) Paznenenue uncna Ha camo cebs
B) Cymma mpanHoro uncia ¢ caMuM coOoi

2. Kaxoe 13 KOHKpETHBIX BBIPaXKEHHU SBISETCS KOPPEKTHBIM IIPEICTABICHUEM
537
A) 5+5+5
B) 5%5%5
B) 5:5:5

3. Kak Ha3pIBaeTcs mporecc HaX0XKACHUS TIPOU3BOJHON QYyHKIHN?
A) IlpousBenenue
b) uddepenunpoanne
B) Tpancdopmarus

4. Yto Ha3bIBAETCSl CUHYCOM YyIJIa B IPSIMOYTOJILHOM TPEYTOJIbHUKE?
A) OTHOIIIEHHE MPOTUBOJICIKAIIETO KaTeTa K TUIIOTEHY 3.
b) OtHomeHre runoTeny3s! K IPOTUBOJICKALIEMY
KaTery.
B) OtHomIeHHe npuiieKallero Karera K NpOTUBOJISKALLEMY KaTETYy.

5. Kak ob6o3nagaeTcst KocuHyc yria?

A) sin
b) cos
B) tg
6. Kakas w3 ¢opMya COOTBETCTBYET OCHOBHOMY TPHIOHOMETPHUYECKOMY
TOXKJIECTBY?
A) sin® x +cos’
x=1b)s€x

+cosx=1 B)
SEx*xcosx=1

7. Uewmy paBeH sin 90 ?
A)0

Bl

2

8. Uemy paseH cos 0 ?
A)0
b)1
B) 3

9. Kak o6o03Haugaercs nponsBoanas pynkmun f(x)?
A f!(x)
b) I fx)dx
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B) L/ (x)
dx

10.

BepositHOCTB — 3107

A) JlocToBepHOE COOBITHE

B) OTtHomenune yncia GIaronpusiTHBIX HCXOJIOB K YHCITYy BCEX BO3MOXKHBIX
B) Ywucno ucxomon

11.

BeposTHOCTL TOCTOBEPHOTO COOBITHS paBHA:
A)0

b) 0,5

B) 1

12.

CKOJIBKO BCETro BO3MOYKHBIX UCXO0JI0B IIPU OpOCKe ABYX KyOUKOB?
A)6

b) 12

B) 36

13.

Bribepure npaBmibHy0 GOpMYITy KIACCHYECKOW BEPOSITHOCTH:

A P=
n

bB) P=n*xm

B) P=n-m

14.

Cpennee apudpmMeTHnIecKoe BEIOOPKH — 3TO:
A) Mona

b) Menunana

B) Cpennee 3HaueHue

15.

Kak 3anaercs npsiMasi B mpocTpaHcTBe?
A) OnHo¥t TOuKOH

b) /IByms Toukamu

B) Tpems Toukamu.

16.

KomnuecTBo pebep y kyda:
A)6

b) 8

B) 12

17.

®opmyna od0beMa HWIHHIPA:
A)V=rxrh

b) V=2 nrh

B)V=4zn/rh

18.

®opmyia oObeMa KoHyca:
A V="nr2h

2
b))V :nlrz h
B)V="rnr2h

3

19.

Kakoii u3 BapuaHTOB — HEBO3MOXHOE COObITHE?

A) Brinazenue opia rnpu noaopacsiBaHUH

MOHETBI

b) BeimaieHre 4eTHOTO Yrcia Ha MIeCTUTPaHHOM KyOuKke
B) Brimanenne uncna 7 Ha MECTUTPAaHHOM KyOHKe

20.

Uemy paBHA MpoM3BOIHAS TIOCTOSIHHON QyHKIMH f(X) = C?
A)0
b)C
B) x
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