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1. I[lnaHupyemsble pe3yJabTaThbl OCBOEHHsI Yy4eOHOro mpeaMera (Da3oBbIii
/yriiy0JieHHbIi YPOBEHb)

B pesynbrare n3yueHMs MaTeMAaTHKHM Ha YPOBHE CpEAHEro OO0IIero oOpa3oBaHUA Y
oOyuatorierocst OyyT c(hOpMUpPOBaHbI CIEAYIOIINE JINYHOCTHBIE PE3YJIbTAThI:

1) rpas)kAaHCKOTO BOCITUTAHHMS:

C(OPMHUPOBAHHOCTh TPAXKAAHCKOM MO3UIMHU OO0YyYaroLIerocss Kak aKTUBHOIO MU
OTBETCTBEHHOI'0 4YJIEHa POCCUICKOro OOILIecTBa, MPEICTABICHHE O MAaTEeMaTHYECKHUX OCHOBAX
(YHKIMOHMPOBAHUS PA3MUYHBIX CTPYKTYp, SBICHHN, HOpPOIELyp TIpPakJaHCKOro oO0IIecTBa
(BBIOOPBI, OIPOCHI M APYroe), yMEHUE B3aUMOJEHCTBOBATh C COLUAIbHBIMU MHCTUTYTaMH B
COOTBETCTBUH C UX (DYHKIMSIMUA U Ha3HAYCHUEM;

2) NaTpUOTHYECKOTO BOCITUTAHHUSL:

c(OPMHPOBAHHOCTh POCCUNUCKOM IpaIaHCKOW UACHTHYHOCTH, YBOKEHHS K MPOLIOMY H
HACTOALEMY POCCUICKOM MaTeMaTHKH, LIEHHOCTHOE OTHOLIEHUE K JOCTHKEHHUSAM POCCHHCKHX
MAaTE€MaTUKOB M POCCUHCKOW MAaT€MAaTHYECKOW IIKOJIbl, HUCIIOIb30BAHUE JTUX JIOCTHUKEHUH B
JPYTUX HayKax, TEXHOJIOTUSX, Cepax IKOHOMHKH;

3) IyXOBHO-HPaBCTBEHHOTO BOCITUTAHUSI:

OCO3HaHME JYXOBHBIX LEHHOCTeH poccuiickoro Hapoaa, c(hOPMHUPOBAHHOCTb
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEACHMS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAyKH U ACSITEIBbHOCTBIO YYEHOrO, OCO3HAHHE JIMYHOIO BKJIAJa B IIOCTPOCHHE
YCTOWYMBOTO Oy IyIIETO;

4) 5CTETUYECKOTr0 BOCIUTAHUS:

ACTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKIOYas  3CTETUKY  MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/Jay, pEUIeHUH, pacCyXKIeHWH, BOCIHPUUMYUBOCTH K
MaTeMaTUYeCKUM acIeKTaM pa3InYHbIX BHJI0B UCKYCCTBA,

5) ¢uzuueckoro BOCIUTAHUSL:

c(OpMHPOBAHHOCTh YMEHMSI IPUMEHSATh MaTEMaTUYECKUE 3HAHUS B UHTEPECAX 3/I0POBOTO
u Oe3omacHOro oOpasa *H3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0pPOBBIO (310pOBOE
nuTaHue, cOaaHCUPOBAHHBIN PEKUM 3aHITUN U OT/AbIXA, peryJigpHas (pu3nueckas akKTUBHOCTB),
¢u3nUecKoe COBEpIIEHCTBOBAHUE MPH 3aHATUSAX CHOPTUBHO-03J0OPOBUTENIBHON J€SITEIbHOCTHIO;

6) TPyI0BOTO BOCITUTAHUS:

TOTOBHOCTb K TPYAY, OCO3HAHHE LIEHHOCTH TPYA0JII00MS, HHTEPEC K Pa3IUYHBIM chepam
pohecCHOHANBHOM JESITeNbHOCTH, CBSI3aHHBIM C MAaT€MaTHKON U €€ MPUIIOKEHUSMHU, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBHIOOP Oyaymed mnpodeccud U Ppealn30BBIBATE COOCTBEHHBIE
JKU3HEHHBbIE IUIaHbl, TOTOBHOCTb M CIOCOOHOCTb K MAaT€MaTUYeCKOMY OOpa30BaHUIO U
camM000pa30BaHUIO Ha MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY YUYacTHIO B pEIICHUHU
MPAKTUYECKHX 3a7a4 MaTeMaTUYeCKOI HalpaBIeHHOCTH;

7) 9KOJIOTHYECKOTO BOCIIUTAHUSI:

c(OpMUPOBAHHOCTh 3KOJOTUYECKOW KYJIbTYpbl, IMOHUMAaHHE BIUSHUS COLUAIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSIHME NPHUPOJHOM M COLHMAIbHOW Cpelbl, OCO3HAHUE
J100abHOT0 XapaKTepa IKOJIOTUYECKUX Po0OIieM, OpUeHTAIMsI Ha TPUMEHEHNE MaTeMaTHUYECKUX
3HAHUH IS peleHus 3a7a4 B 00J1aCTH OKpY Karolei cpe/ibl, IIIaHHPOBAaHUE TOCTYIIKOB U OLICHKH
UX BO3MOXHBIX MOCJIEICTBUMN AJI OKPYKAIOIIEH CpeIbl;

8) eHHOCTH HAayYHOTO MTO3HAHHUSL:

c(OpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasBUTHsI HayKU U OOIIECTBEHHOW MPAKTHUKH, TOHUMaHME MaTEMaTHYeCKON HayKH Kak cQepsl
YeJIOBEYECKON NEATEIbHOCTH, 3TANOB €€ pa3BUTHUS M 3HAUUMOCTH ISl Pa3BUTHS LIUBHIM3ALINH,
OBJIAJICHUE SI3bIKOM MAaTEMAaTUKH U MAaTEMaTU4YECKON KyJIbTYpOU KaK CpPeJICTBOM MO3HAHMS MHPA,
TOTOBHOCTb OCYIIECTBJISITh MPOEKTHYIO U UCCIIEIOBATENbCKYIO ACSITEIbHOCTh MHANBHUIYaIbHO U
B IpyMIIE.

B pesynprare m3ydeHus MareMaTHKM Ha ypOBHE CpEJHEro oOLIero oOpa3oBaHUs Yy
oOyuaromierocsi OyayT copMupoBaHbl MMO3HABAaTEIbHBIC YHHUBEPCAJIbHBIC yueOHBbIC NEHCTBHS,
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KOMMYHHUKATHBHbIC YHHUBEpCaJbHbIE Yy4ueOHbIe NEHCTBUSA, PpETYJISATUBHBIE YHHMBEpCAJIbHBIC
y4eOHbIE JICHCTBUS, COBMECTHAS ICATEIIBHOCTb.

VY o0yuarormierocst 0yayT cOpMHPOBAHBI ClIeAYIOMINE 0a30BbIEC JIOTUYECKHE ICHCTBUS KaK
YacTh TI03HABATEIILHBIX YHUBEPCAIBHBIX YYCOHBIX JICHCTBUI:

BBISBIISITh M XapaKTEPU30BAaTh CYIIECTBEHHBIC IMPH3HAKH MAaTEMaTHYECKHUX OOBEKTOB,
NOHATUI, OTHOWICHHHA MEXAy TMOHITHAMH, (OPMYyIUPOBaTh ONPEACICHUS  TOHSATHIA,
yCTaHABJIIMBATh CYIICCTBEHHBIH MPHU3HAK KJIACCH(HUKAIIMA, OCHOBAHUS JUIi OOOOUICHHUS W
CpaBHEHHsI, KPUTEPUH ITPOBOIUMOTO aHATIN3a;

BOCIIPHHUMATh, (OPMYJIMPOBATh W IMPEOOPa30OBBIBATH CYXKICHUS: YTBEPAUTEIBHBIC W
OTpHIIATENIbHBIC, €IMHIUYHBIC, YACTHBIE U 00IIKE, YCIOBHEIC,

BBISIBIISITh MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M MPOTHUBOpeuns: B (pakrax,
JMAHHBIX, HAONIONEHUSX W  YTBEPXKICHUAX, TMpejiaraTb KPUTEPUU s BBIABICHHA
3aKOHOMEPHOCTEH ¥ MTPOTHBOPCUHIA;

JIeNIaTh BBIBOJBI C HCIOJB30BAHWEM 3aKOHOB JIOTHKH, JCIyKTHBHBIX M HHIYKTHBHBIX
YMO3aKIIOYCHUH, YMO3AKIIOUCHUH 110 aHAJIOTHH;

POBOJUTH CAMOCTOSITEIIFHO JJOKAa3aTeIbCTBA MAaTEMATHIECKUX YTBEPKACHUN (TIPSMBIC U
OT TIPOTUBHOIO), BBICTPAMBATh ApPTyYMCHTAIUIO, MPHBOIAUTH IMPUMEPHI M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIBI;

BBIOUpATh CcHoco0 pemeHus Yy4eOHOW 3agauu (CpaBHHBATh HECKOJIBKO BapHaHTOB
pemieHusi, BbIOMpaTh HamOoJee MOAXOMSAIMUN C YYETOM CaMOCTOSITETIBHO BBIICICHHBIX
KPUTEPHEB).

VY oOyuaromerocss OyayT chopMupoBaHBI ClEAyIOIIHE 0a30BBIC HCCIEIOBATEIHCKUE
JICHCTBUS KaK 4acTh MIO3HABATEILHBIX YHUBEPCAILHBIX YYCOHBIX JCHCTBUI:

UCIIOJIB30BaTh BOIPOCHI KaK UCCIIE0BATEIBCKUI MHCTPYMEHT NO3HAHUS, (DOPMYITUPOBAThH
BOINPOCHI, (UKCUPYIOLIME NPOTUBOpEYHE, NpoOeMy, YCTaHABIMBATh HCKOMOE M JaHHOE,
(dbopMHpOBATH TUITOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

IPOBOJIUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, MCCIe0OBaHUE II0
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTO OOBEKTa, SBJICHHUS, IMPOIECCa, BBISIBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SIBICHUSAMHU, TPOIIECCaMH;

CaMOCTOSITENILHO (POPMYyIIMPOBATH OOOOIIEHHS ¥ BBIBOJIBI IO PE3YJIbTAaTaM MPOBEAEHHOTO
HaOJI0IeHUs, UCCIIEIOBAHMsI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyUYE€HHBIX PE3yJIbTaTOB, BHIBOJIOB U
000011IeHHNI];

IPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIECcca, a TAKXKE BBIIBUTATh MPEANOI0KEHUS O
€r0 Pa3BUTHH B HOBBIX yCIIOBHUSIX.

VY obyuaromerocst 6yayT copMHpOBaHbl YMEHHs paboTaTh ¢ MHpOpMaLKel Kak 4acTh
MIO03HABATENBHBIX YHUBEPCAIBHBIX YIEOHBIX EHCTBUIA:

BBISBIIATH 1€(DUIUTHI HHPOPMAIIUH, TaHHBIX, HEOOXOIUMBIX I OTBETA Ha BOIIPOC M JUIA
pEIIeHHS 3a/1a9H;

BBIOMpaTh MHPOPMALMIO M3 HMCTOYHUKOB PA3IUYHBIX THIIOB, aHAJIU3UPOBATH,
CHUCTEMATH3MpPOBATh M HHTEPIPETUPOBATh HMH(DOPMAIMIO pPA3TUYHBIX BUAOB U (opMm
NpEe/CTaBICHHUS;

CTPYKTYpHpPOBaTh  WH(MOpPMAIMIO, TIPEACTABIATh €€ B  Pa3NUYHBIX  (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OIICHWBATh HAAEKHOCTh HMHMOPMAIMM TIO CaMOCTOSITENFHO  C(HOPMYIHMPOBAHHBIM
KPUTEPHSIM.

Y  oOyuatomerocss Oymyt chopmupoBaHbl yMeHHs ~ OOIIEHHWS KakK  4YacTh
KOMMYHHUKATHBHBIX YHUBEPCATbHBIX YUEOHBIX JICHCTBUIA:

BOCIIPHHUMATH W (YOPMYJIHPOBATH CYXICHUS B COOTBETCTBHU C YCIOBHSMH U IIEISIMH
oO0IIeHus1, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUKY 3PEHMS B YCTHBIX U NMUCHBMEHHBIX
TEKCTaxX, AaBaTh IMOSICHEHUS 10 XOIy PEUICHHUS 3a/1a41, KOMMEHTHUPOBATh TIOTY4YCHHBIN PE3yJIbTaT;

B X0JIe OOCYX/IEHUS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaeMOH TeMbl, IpOOIEeMBbI,
pemaeMoil 3a/aun, BBICKA3bIBaTh WICH, HAIICJICHHBIC HA MOWCK PEIICHHS, COMOCTABJIATH CBOU
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CYXJIEHUS C CYXKICHUSAMHU JPYTUX YYaCTHUKOB JWANora, oOHapy>KMBaTh pa3iniMe U CXOJCTBO
NO3ULIMH, B KOPpEKTHOU opme HOpMyIUpOBaTh Pa3HOIIIACHS, CBOM BO3PAKEHMUS;

NPEICTaBIATh PE3yNIbTaThl PEIICHUs 33aJaud, SKCIEPUMEHTa, WCCIICAOBAaHUS, MPOCKTa,
CaMOCTOSITENIbHO BBIOMPATh (POPMAT BBICTYIUIEHUS € YYETOM 3ajay IPE3EeHTALUU U 0COOCHHOCTEN
ayTUTOPHH.

VY obyuaromerocst OynyT chopMUpOBaHbBl YMEHHUS CaMOOPraHM3alMM KaK 4acTb
PETYJISATUBHBIX YHUBEPCATIbHBIX YUCOHBIX 1EHCTBHIA:

COCTABJIAThH IUIAH, AITOPUTM pEIIEHUsS 3a7ayd, BHIOMpATh CIIOCOO pPELICHUs C y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI peICHUH ¢ yu€TOM HOBOM nHpOpMaLUu.

VYV  oOyuatomerocs OyayT c(hOpMHUpPOBaHbBI YMEHHUS CaMOKOHTPOJS KaK 4acTb
PETYISTHBHBIX YHUBEPCATIbHBIX yUCOHBIX ICHCTBHIA:

BJIaJICTh HaBbIKaMU IIO3HABATEIILHONW Pe(ICKCHH KaK OCO3HAHUS COBEPIIAEMBIX JIeHCTBUM
U MBICIUTEIBHBIX TIPOIIECCOB, WX pE3yJbTaTOB, BIANETh CIIOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3yJibTaTa PelIeHUs MaTeMaTHUECKON 3a/jauu;

NpPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh NMpPU PEIICHUH 33/1a4H, BHOCHTH
KOPPEKTHBBI B JESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JaHHBIX, HalJIEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLIEHUBATb COOTBETCTBHE pe3yJbTaTa LEIM U YCIOBHSIM, OOBACHATh NPUYMHBI
JOCTHKEHUS MITH HEAOCTIDKEHHSI PE3yJIbTaTOB IESATEIbHOCTH, HAXOIUTh OIIMOKY, 1aBaTh OLEHKY
IpUOOPETEHHOMY OIIBITY.

. Y oOyuaromierocst OyayT copMUPOBaHbI YMEHHUSI COBMECTHOM JIEATEITHHOCTH:

INOHUMAaTh U UCHOJb30BATh MPEUMYIIECTBA KOMaHIHOW ¥ MHAUBUIYaIbHOM pabOThl Ipu
pemieHnr y4eOHBIX 3aJay, MPUHAMATh LEJIb COBMECTHOH JeATENbHOCTH, IUIAHUPOBAThH
OpraHu3allMl0 COBMECTHOM pPabOTHI, pacrpeleniTbh BUIbl padoT, JOrOBapHBAThCs, OOCYXIaTh
MIPOIIeCC U Pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYINIOBBIX (opmax paboTel (00CykaeHUs, 0OOMEH MHEHMH, «MO3TOBbIE
HITYPMBD» ¥ HHBIE), BBITTOJHATH CBOO YaCTh pa0OTHI M KOOPAWHUPOBATH CBOH ICUCTBUS C IPYTHMHU
YJIeHAMHU KOMAaHJbl, OLIEHUBATh KAayecTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHSIM,
c(OpMYIHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

[To yuebHOMYy mnpenmery "MaremaTtuka" (BkIo4as Kypcbl "Anredpa U Hauana
MaTemaruueckoro ananusza", "['eomerpus", "BepostHocTh 1 cratuctuka') (0a30BbI ypOBEHb)
TpeOOBaHUS K MPEIMETHBIM pe3yJlbTaTaM OCBOEHMsS 0a30BOro Kypca MaTeMaTHKH JOJDKHBI
OTpakaTh:

1) BnazeHue METOAAMHU JIOKA3aTeNbCTB, AalTOPUTMAMM pEIICHUs 3aJay; YMEHHE
(bopMyIHpOBATH OTIPEIEIIEHUs], aKCHOMBI i TEOPEMBI, TPUMEHSTh UX, POBOJIUTH TOKa3aTeIIbHbIE
paccy’kKIeHHs B X0/I€ PELIeHUs 3a1a4;

2) yMeHHe OIepHpOBaTh TOHSATHSAMH: CTENEHb 4YHCIa, JorapudM dHCIa;, YMEHHE
BBIMOJIHATh BBIYMCICHHE 3HAYeHUH U TNpeoOpa3oBaHMs BBIPAKEHUH CO CTENEHAMU U
norapupmamu, mpeodpa3oBaHus APOOHO-PAITMOHATHHBIX BBIPAKECHUI;

3) yMeH#He onepupoBaTh NOHATHUAMU: pallMOHAIbHbBIE, HPPAILIMOHANIbHBIE, TIOKa3aTeNlbHbIE,
CTETIeHHBIE, ToTapu(MUIECKHE, TPHTOHOMETPHUECKUE YPaBHEHHS 1 HEPABEHCTBA, HX CHCTEMBI;

4) ymeHHue onepupoBaTh MOHATHAMU: (YHKLUS, HENpPEpbIBHAS (PYHKLMUSA, TPOU3BOIHAS,
nepBooOpasHasi, ONpEACICHHBI WHTETpa, yMEHHE HAXOJWUTh IPOWU3BOIHBIC DIIEMEHTAPHBIX
(GYHKUIMH, UCTIONB3YsI CIIPAaBOYHBIE MaTepHalIbl; UCCIEN0BaTh B MPOCTEUIINX CIy4asX (YHKIUU
Ha MOHOTOHHOCTbH, HAXOIUTh HAMOOJBIIINE U HANMEHBIITNE 3HAaYeHUS (DYHKIIHIA; CTPOUTH TpaduKu
MHOTOWJIEHOB C HCIOJb30BAHHMEM ammapaTa MaTeMaTHUeCKOro aHalu3a; INPUMEHATh
MIPOM3BOJIHYIO TIPY PEIICHUH 337a4 Ha JBW)KCHHUE, PelIaTh MPaKTHKO-OPUEHTHPOBAHHBIC 3a/1a41
Ha HauOOoJbIINE U HAUMEHbBINNE 3HAUYCHHS, HAa HAX0XKICHHE IIyTH, CKOPOCTHU U YCKOPEHHUS;

5) yMeHue onepupoBaTh NOHATHAMMU: pallMOHaIbHas PYHKLUS, TIOKa3aTeNbHas QyHKINS,
cTeneHHas (QyHKIMS, JorapudpmMuueckas (yHKLIUS, TPUTOHOMETpUYEeCcKHe (YHKINHU, OOpaTHbIC
GyHKIMHM, YMEHHE CTPOHWTh TpaduKud H3YYCHHBIX (YHKIHMHA, HCIONB30BaTh Tpaduku mpu
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U3yYEHHUH IPOIIECCOB M 3aBHCUMOCTEH, MPH PEIICHUU 3a7ad U3 JAPYIHX YUeOHBIX MMPEIMETOB U
3ajjad U3 peasibHOM KU3HU; BBIpAXKaTh (OPMYJIaMU 3aBUCUMOCTH MEX/y BEJIMUYNHAMM;

6) yMeHHE pelIaTh TEKCTOBBIE 3a/1a4d Pa3HbIX TUIIOB (B TOM YMCIIE HA MPOLIEHTHI, 10JIA U
4yacTu, Ha JBWXXEHHE, paboTy, CTOMMOCTb TOBapoB M YCIyI, HAaJOTH, 3aJaud M3 00JacTu
yOpaBJICHUSI JIMYHBIMH M CEMEHHBIMH (PMHAHCAMM); COCTABISATH BBIPAKEHHS, YpaBHEHUS,
HEPABEHCTBA M UX CUCTEMBI 110 YCIOBHIO 33/1a4M, HCCIIEI0BATh II0JyYEHHOE PEILICHUE U OLIECHUBATh
IPaBJOINI0I00HOCTh PE3YJIbTATOB;

7) yMEHHE OnepupoBaTh NOHATHAMHE: CpeAHEe apupMeTHIeCKOe, MeinaHa, HauOoJbIlee u
HalMEHbIIIEEe 3HAUEHMs, pa3Max, JUCIEpPCHs, CTaHAAPTHOE OTKJIOHEHHWE YHCIOBOrO Habopa;
YMEHUE U3BIEKaTh, HMHTEPIPETUPOBATh HH(POpPMAIMIO, NPEACTABICHHYIO B Ta0OnMIax, Ha
JyarpaMmmax, rpagukax, OTpakarollyto CBOICTBA peallbHbIX IIPOLIECCOB U SIBJIICHUI; IPEACTaBIATh
UH(POPMALIMIO C TOMOIIBIO TAOIUI] M JTUArpaMM; HCCIIEI0BAaTh CTATUCTHYECKUE JAHHBIC, B TOM
qucie ¢ MPUMEHEHUEM rpau4eckuX METOIOB U 3JIEKTPOHHBIX CPEJICTB;

8) ymeHHE ONepupoBaTh TMOHSATUSMU: CIyYalHBIA OMNBIT U CIydailHOE COOBITHE,
BEPOSITHOCTh CIy4aHOTO COOBITUS; YMEHHME BBIYUCIATH BEPOATHOCTh C HCHOJIb30BAHHUEM
rpadU4ecKuX METOJOB; NIPUMEHSATh (OPMYIBI CIIOKEHHS M YMHOXCHHS BEpOSTHOCTEH,
KOMOUHATOpHbIE (QakThl U (HOPMYJIBl IPU PELICHUHU 33]ay; OLEHUBATh BEPOSTHOCTH PEaTbHBIX
COOBITHI{; 3HAKOMCTBO CO CIIy4alHbIMU BEJIMUYMHAMU; YMEHHE NPUBOAUTH PUMEPHI IPOSBICHUS
3aKOHa OOJIBIIMX YKMCEN B IPUPOTHBIX U OOIECTBEHHBIX SIBJICHUSX;

9) ymeHue onepupoBaTb MOHITHSIMHM: TOYKa, HpsMas, IUIOCKOCTb, IPOCTPAaHCTBO,
JBYTPaHHBIN yTOJI, CKPELIUBAIOLIMECS IPSMBIE, IAPAJIEIBHOCTD U IEPIEHIUKYIISIPHOCTD IPSMBIX
U IUIOCKOCTEH, Yrojd MeXay HpsIMbIMHU, Yrojl MEXAY MHPsIMOM M IUIOCKOCTBIO, YIoJl MEXay
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU 0 IUIOCKOCTH, PACCTOSIHUE MEXAY MPSAMBIMH, PACCTOSTHUE
MEXJly TIOCKOCTSIMM; YMEHHUE UCIOIb30BaTh IPU PELLICHUU 3a/1a4 U3YUYEHHbIE (PaKThl U TEOPEMBI
IUIAaHUMETPHUH; YMEHHE OLIEHUBATh Pa3Mepbl 00bEKTOB OKPY KaIOIIEro MHUPA;

10) ymeHue omepupoBaTh MOHATUSMU: MHOTOIPAaHHUK, CEYEHHE MHOIOIpaHHUKA, KyO,
napajenenunes, npu3mMa, nupamuia, GUrypa 1 moBepxHoCTb BpallleHHs], IIMIIMH/P, KOHYC, 1ap,
cdepa, cedeHHs (QUIYpbl BpallleHUs, IUIOCKOCTb, Kacaromascs c@epbl, LUIUHApA, KOHYCA,
IUIOINAAb TOBEPXHOCTH MUPAMU/IbI, TPU3MBbI, KOHYCa, IWIMHIPA, IUIOIMaAb cheprl, 00beM Kyoa,
IPSIMOYTOJIBHOTO TMapajljiesienumeaa, NupaMubl, TpU3Mbl, HUIUHApPA, KOHYca, LIapa; yMEHUe
n300pakaTb MHOTOI'PDAaHHMKH U IMOBEPXHOCTU BpAIllEHHUs, UX CEYEHHUS OT PYKH, C IMOMOIIbIO
YEpTEXKHBIX HMHCTPYMEHTOB M JJIEKTPOHHBIX CPEJICTB; YMEHHE paclo3HaBaTb CUMMETPUIO B
IIPOCTPAHCTBE; YMEHHUE PACIIO3HABATH [TPaBUJIBHBIE MHOIOIPaHHUKY;

11) ymenue onepupoBaTh MOHATUSAMU: IBUKEHUE B MPOCTPAHCTBE, M0I00HBIE (PUTYpHI B
IPOCTPAHCTBE; UCIOIb30BATH OTHOIIEHUE IIONIa/Iel MOBEpXHOCTEH U 00BEMOB MOJOOHBIX GUTYP
IIPU pEIIeHUH 3a/]aY;

12) ymeHue BBIUUCIATH T€OMETPUYECKHE BEIUYMHBI (JUIMHA, YTOJI, IJIOMIA]b, O0BEM,
IUIOUIA/1b TOBEPXHOCTH ), UCIIOJIb3YS U3YUEHHbIE (OPMYJIIBI U METO/IBI;

13) ymenue oneprupoBath NOHATUAMU: IPAMOYIOJIbHAs CUCTEMA KOOPAUHAT, KOOPANHATHI
TOUYKH, BEKTOP, KOOPAMHATHI BEKTOPA, CKaJISIPHOE MPOU3BECHHE, YTOJl MEXKYy BEKTOPaMH, CyMMa
BEKTOPOB, IPOU3BEICHUE BEKTOpPa HA YMCIIO; HAXOAUTh C MOMOILNBIO H3YyYEHHBIX (hopmyi
KOOpJMHATHI CEpeANHBI OTPE3KA, PACCTOSIHIE MEXAY ABYMS TOUKAMH;

14) ymeHue BbIOMpaTh NOAXOMAIIMKA H3YYEHHBIH METOJ Ui peLIeHHus 3a/adH,
pacrno3HaBaThb MaTeMaTHueckue (akThl W MaTeMaTHYeCKHe MOJeNH B MPUPOIHBIX U
OOIIIECTBEHHBIX SIBIICHUSX, B MCKYCCTBE; YMEHHE INPHUBOJUTH INPUMEPHl MaTEeMaTHYECKHX
OTKPBITHI POCCUICKON U MUPOBOW MaT€MAaTHYECKOW HAYKH.
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2.CTpyKTYpa M cofepkaHue y4eOHOIo nmpeamera

2.1. O0beM yueOHOro npeaMera M BUAbI y4eOHO padoThl

Bun yueOHOM nesaTenbHOCTH Bcero KoJs-Bo yacoB B
(ak.4.) cemecTpe (aK.4.)
1cemecTp | 2 cemecTp

Y4yeOHasi Harpy3Ka o0y4aroumerocsi 170 73 97
N3 nux:
YueOHbIe 3aHATHA (BCETo): 160 68 92
Ypok
Jlexums 80 34 46
[IpakTuueckoe 3anarue (Cemunap) 80 34 46
JlaGopaTtopHoe / ITpakTuyeckoe 3aHsITHE 110
MOArpyIIam
Kouncyabranuun
CamocrosiTeibHas paboTa 10 5) )

Buja npomexyTouHoii atTecTanuu: 1 ceMecTp — KOHTpOJIbHAs padoTa; 2 cemecTp — aud.3ader




2.2. TemaT4yecKMii IJIAH U COJePKaAHUE Y4eOHOI0 NpeaMeTa

Bun yueOHO# nesiTeJIbHOCTH

(ak.u.)
= z | &
: |-E.%
5~ 235 o
Conep:kanue y4eOHOIro MaTepHuaJa = - E o = s
S| 5 |gE|lcz8:z
S8 £z 885 ¢
S EQ|8EF ¢
= | S E8 8
| R
= = S
Cemectp 1
Paznea 1. [loBTopenust Kypca MaTeMaTHKH OCHOBHOI
LIKOJIbI
Tema 1.1. I]eau u 3a0auu mamemamuku npu 0ceoeHuu 4 4
cneyuanvnocmu. Yucna u eviuucnenus.
Conep:xanue
1 | Lenu u 3a1a4 MaTeMaTHKH IIPH OCBOCHUH
CHELHUATbHOCTH.
2 | ba3oBbie 3HaHUS U YMEHUS 10 MaTEeMaTUKE B
npo¢eCCHOHATLHON U B IOBCEIHEBHOMN JEATEIBHOCTH.
3 | HAeiicTBus HaJ MOJOKUTEIBHBIMU U OTPULIATEIbHBIMU
YHCIIaMH, C OOBIKHOBEHHBIMU H JCCATUYHBIMH APOOSMH.
4 | [eiicTBus co creneHs MH, (opMyJsIbl COKpPaIIEHHOTO
YMHOXKEHUSI
Tema 1.2. [IponeHTHBIC BBIYMHMCICHHSA. 4 4
YpaBHeHUs 1 HEPABEHCTBA
Copepxanue
1 | IIpocTble MPOLIEHTHI, pa3Hble CIIOCOOBI HX
BBIYUCIICHUSL.
PacueTsl /17151 IPUTOTOBJIEHHUSI PACTBOPOB.
2 | JluneiiHble, KBajpaTHBIE, JPOOHO-TMHEWHBIC
YpaBHEHMsI I HEpPaBEHCTBA.
Tema 1.3. IIpoueHTHBIC BHIYMCICHUS B 4 4
NpogecCHOHAIBHBIX 3a1a4axX
1 | IIpodeccronanbHO-OpUEHTUPOBAHHOE COJEPIKAHHE
(conmepkaHue MPUKIIAIHOTO
MoryJisi) Pacuersl B XuMum.
2 | IIpoctele u crokHbIe TPOLEHTHI. [IponieHTHBIE
BBIYHUCIICHHSI B TPO(GECCHOHAITFHBIX 3a/1auaX.
Tema 1.4 Pemienue 3amay. BxogHol KOHTPOJIb 4 4
1 | Boluncnenus u npeoOpa3oBaHMsL.
2 | YpaBHEHUsS W HEPABEHCTBA.
3 | I'eomerpusi Ha IJIOCKOCTH
4 | KontposnpHas paborta
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Pa3znen 2. Crenenu n kopHu. CTeneHHasi, moKa3aTejbHasi
U Jorapupmuyeckass GyHKIUN

Tema 2.1 Crenennasi pyHkumsi, ee CBOWCTBA.
IlpeoOpa3oBaHne BbIPAa:KeHHWH € KOPHSMH N-0il CTeNEHH

1 | IlonsTHE KOPHS N-0i1 CTENEHU U3 AEUCTBUTEIBHOIO

uncna. @ynknuu y = VX ux cBoiictBa M TpaduKH.
CBoMCTBa KOPHSI N-OM CTENEHU

2 | IIpeobpa3oBanue MppalOHAIBHBIX BHIPAKCHUN

Tema 2.2 CBolicTBa CTeNeHN ¢ PANHOHAIBHBIM M
JeHCTBUTEILHLIM MOKA3aATEJIAMHA

1 | IlonsTHe creneHu ¢ paLMOHAIBHBIM I10Ka3aTEJIEM.
Crenennble (yHKIUU, WX CBOMCTBA U rpaduxu

Tema 2.3 PemieHne uppanvoHaJIbHbIX YPABHEHHH

1 | PaBHOCHJIBHOCTH UPPAIIMOHATBHBIX YPABHEHUH.

2 | Metoap! pemieHusi HppaMOHAIBHBIX YPAaBHEHUH.

Tema 2.4 Iloka3zartenbHasi GyHKUMS, ee CBOWCTBA.
Iloka3aTeibHbIEe YPABHEHHUSI M HEPABEHCTBA

1 | Crenenb ¢ IpOM3BOJIBHBIM J€HCTBUTEIBHBIM
nokazareneMm. Ornpenenenue mokazaTelbHOW (YHKIUU
U ee cBoiicTBa. 3HAKOMCTBO C IPUMEHEHHEM
MOKA3aTeIbHONW (DYHKIIHH.

2 | Pemenue mokaszaTenbHBIX YpPaBHEHHI METOJIOM
YpaBHMBAHHMs TIOKa3aTeJeH.

3 | Pemenne moxa3aTenpHBIX ypaBHEHHH METOJIOM
BBEJICHUS HOBOM NepeMeHHOM, (hyHKIIMOHAIBHO-
rpaduuecKuM METOJIOM.

4 Penienne moka3aTeabHBIX HCPABCHCTB

Tema 2.5 Jlorapudm yuciaa. CpoiicTBa Jiorapu¢gmMoB.

1 | Jlorapu¢dm uncina.

2 | CaoiicTBa Jlorapr(mMoB.

3 | Oneparnust sorapupMUpOBaHUs

Tema 2.6 Jlorapudgmuueckasi pyHKOHs, ee CBOWCTBA.
JlorapudgmMunueckne ypaBHeHHsl, HePABEHCTBA

1 | Jlorapudmuyeckas ¢GyHKIMS M €€ CBOWCTBA.

2 | [lonarue norapudmuueckoro ypaBHeHus. Onepanus
NOTEHLIMPOBAaHUS. TpU OCHOBHBIX METOJA PEUICHUS
jJorapupMHUUECKUX ypaBHEHMH: (DyHKUIHMOHAIBHO-
rpadu4ecKkuid, MeTOJ| MOTEHLIUPOBAHUS, METO]
BBEJICHHSI HOBOW IEPEMEHHOM

3 | Jlorapudmudeckre HepaBeHCTBA

Tema 2.7 Jlorapudmbl B npupojae U TeXHUKE

[TpodheccnoHanbHO-OPUEHTHPOBAHHOE COJIEPIKAHUE
(conmepkaHue TMPHUKIIATHOTO MOJIYIIS)

[Tpumenenue norapugma. Jlorapudmuyeckas crupanib
B npupojie. Ee maremarnueckue cBoicTBa

Tema 2.8 Pemenue 3agau. CtenenHnasi, nokaszarejibHasi M
Jorapupmuyeckas QyHKIHUH

CreneHHas, MoKazaTesbHas U JorapupmuyecKkas
¢yukuuu. Penienue ypaBHeHU

Pazgen 3. OCHOBBI TPUTOHOMETPUM.
Tpuronomerpuyeckue pyHKIUH
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Tema 3.1 Tpuronomerpunyeckne GyHKIUM POU3BOJIBHOIO
yrJia, yucJjia

Pannannas mepa yria. IIoBopoT TOUkM BOKpPYT Hadasa
KoopauHart. OnpeneneHnue CHHyca, KOCHHYycCa, TaHT€HCa
U KOTaHIeHCa. 3HAaKU CUHYCa, KOCHHYCA, TaHI€HCa U
KOTaHI'€HCAa 110 YETBEPTSIM.

3aBHCHMOCTD MCXKAY CHHYCOM, KOCUHYCOM, TAHI'CHCOM U
KOTaHI'CHCOM OJIHOT'O M TOI'O XK€ yIJjia

Tema 3.2 OcHOBHBIE TPUTOHOMETPHUUIECCKHUE TOKIACCTBA

Tpuronomerpuyeckue toxaecrsa. [IpeobpazoBanust
IPOCTEHIINX TPUTOHOMETPUUECKUX BbIpaxeHuil. CHHYC,
KOCUHYC, TAHT'€HC ¥ KOTaHI'€HC YIJIOB O U - O

Tema 3.3 Tpuronomerpuyeckue GyHKIUH, UX CBOHCTBa
u rpapuKkn

OO6nacTe ompeneneHuss U MHOXECTBO 3HAYCHHM
TPUTOHOMETPHUUYECKUX (QyHKIUH. YETHOCTH, HEYETHOCTD,
NEePUOANYHOCTh TPUTOHOMETPUUYECKUX (PYHKIIHIA.

CgoiicTBa u rpaduku GyHKIMNA y = COS X, y = Sin X, y =
tg X, y = ctg X.

CkaTtue u pacTspkeHre TpaduKoB TPUTOHOMETPHUYECKUX
bynxuii. [IpeoGpazoBanue rpaduxos
TPUTOHOMETPUYCCKHUX (YHKITUI

Tema 3.4 OOpaTHble TPUTOHOMETPHYECKHE (PYHKIMHU

OO6parnble TpuroHomerpudeckue GyHkmun. Mx
CBOWCTBA U IpadyKH.

Tema 3.5 TpuroHomerpuyeckue ypaBHeHUSs H
HEPaBEHCTBA

YpaBHeHHE cOs X = a. YpaBHEHHE SIn X = a. YpaBHEHUE
tg X = a, ctg X = a. PenieHne TpUroHOMETPUUECKUX
YpPaBHEHUI OCHOBHBIX THIIOB: IPOCTENIINE
TPUTOHOMETPUYECKUE YPABHEHUS, CBOSIIIUECS K
KBaIPaTHBIM, pEIlIaeMbIe Pa3JI0’)KEHUEM Ha MHOKHUTEIH,
oaHopoaHbIe. [IpocTelie TpUroHoOMeTpuYECKue
HEPaBEHCTBA

Tema 3.6 Pemienue 3aga4. OcHOBbI TPDUTOHOMETPHUH.
Tpuronomerpuyeckue pyHKIUHA

[TpeoOpa3oBaHUEe TPUTOHOMETPHUECKIX BBIPAKEHUH .
Penienne TpUrOHOMETPUUECKUX YPAaBHEHUN U
HEPaBEHCTB, B TOM YHCIIE C KCIIOJIb30BAaHUEM CBOWCTB
byHKIUI

KonTponbHas pabota

IIpoMe:kyTOYHASA aTTeCTALMA: 3a4eT ¢ OLEHKOM

2 cemecTp

Paznen 4. [lpousBoaHas u nepBooOpaszHas GyHKUUU

Tema 4.1 IlousaTue nmpousBogHoii. MopMyJbl U NpaBHJIa
Au(ppepeHupoBaHN

[Tpupamenue aprymenta. [Ipupamenue GpyHKINN.
3agauu, IPUBOIAIINE K TOHATHIO TPOU3BOTHOM.
Ornpenenenre MPOU3BOJHON. AJTOPUTM OTBICKAHMS
MIPOU3BOAHOM.

Dopmybl 1udhepeHIMpOBaHuUSI.
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| Ipasuna guddepeHimpoBanus

Tema 4.2 IlonsiTue o HenpepbIBHOCTH (GyHKuuu. Mertox
HHTEPBAJIOB

[Tonsitue HenpeppiBHOM (yHKIMH. CBOMCTBA
HenpepeIBHON QyHKITUU. CBS3b MEKIY
HEIPEPHIBHOCTHIO M TU(PHEPEHITUPYEMOCTHIO QYHKIIUU B
TOYKE.

AJ'IFOpI/ITM pEIICHUA HEPABEHCTB METOAOM HMHTCPBAJTIOB

Tema 4.3'eomerpruecknii U (pusnyeckuii cMbICT
NMPOU3BOJTHOM

['eomeTpuyecKrii CMBICI TPOU3BOTHONW (PYHKIUH —
yIIIoBoi KO3 (UIMEHT KacaTelIbHOW K Tpaduky
(GYHKIMM B TOUYKE. YpaBHEHUE KacaTebHOM K
rpaduky (yHKIMHU. AJTOPUTM COCTaBJICHUS
yYpaBHEHHUs KacaTenbHOU K rpaguky ¢ynkuuu y=f(x)

Tema 4.4 MoHoToHHOCTH pyHKIMH. Touku 3KCTpeMyM

Bospacranue u yObiBaHue (PyHKIUH, COOTBETCTBHE
BO3pacTaHus M yObIBaHUS QYHKIUU 3HAKY
IIPOU3BOJHON. 3aJaud Ha MAaKCUMyM M MHUHUMYM.

ANTOpUTM HCCIIeAOBaHUS (PYHKIIUN U IOCTPOCHHUS €€
rpaduka ¢ MOMOLILI0 TPOU3BOTHOU

Tema 4.5 UccaenoBanue PyHKIUI M MOCTPOEHUE
rpaukoB

Hccnenoanve GpyHKIIMA HA MOHOTOHHOCTD U
OCTPOCHHE TpapKOB

Tema 4.6 HaunoOoJspliee ¥ HAUMEHbIIIEe 3HAYECHUA
GyHKIun

Haxoxnenue HanOonblero ¥ HauMEHBIIETO
3HaYeHUH (QyHKUUH, MOoCTpoeHHe IrpapHKoB ¢
UCIOJIb30BaHUEM annapaTa MaTEMAaTUYECKOTO aHaIH3a

Tema 4.7 HaxoxaeHne onTUMAaJIbHOIO pe3yJbTaTa ¢
MOMOIIBIO IPOM3BOJAHON B NPAKTHYECKHMX 321a4aX

[TpodeccnonambHO-OPHEHTUPOBAHHOE COJIEPIKAHHE
(cozepkaHue NPUKJIIAJTHOTO MOJYJIs)

Haumensbliee u Hanbosnblee 3Ha4eHne QyHKIUU

Tema 4.8 IlepBooOpasnas pynkuuu. IlpaBuiaa
HAXO0K/IEHUSI NepPBO0OPA3HBIX

O3HakOMJIEHHE C TIOHSATHEM HHTEerpaia u
nepBoooOpazHoit s pynkumuu y=f(x).

Pemenune 3amad Ha cBS3b MEpPBOOOpaA3HON U ee
MIPOM3BOTHOM, BBIYUCIICHHUE TIEPBOOOPA3HON IS
naHHoW ¢yHkiuu. Tabmuna Gopmyn IS HAXOXKICHHS
nepBooOpa3HbIX. M3ydeHne mpaBuiia BEIYHCICHHS
nepBooOpa3zHoit

Tema 4.9 Iliomagb KPUBOJMHEHHOH TpamenuM.
®opmyaa Hewrona —Jleiitoauna

3ajauu, NPUBOJAIINE K IOHATUIO ONPENEIECHHOTO
WHTErpajla — O BBIYMCIICHUH IIOAAU KPUBOJIMHEUHON
Tpaneuuu. lloHATHE ompenenéHHOro HMHTErpania.
['eomerpuueckuii U (puU3MUYECKH CMBICI
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onpeneneHHoro unrerpaina. ®opmyna Herorona —
JleliOHMLIA.

Pemenne 3ala4 Ha IPUMCHCHUC UHTCrpaia AJid
BBIYHCJICHUA (bI/ISI/I‘IeCKI/IX BCJIMYMH N HJIOH.I&,I[GIZ

Tema 4.10 Pemenne 3agau. IlpousBognas un
nepBooopazHasi QyHKIUM.

®opmyibl 1 paBuiIa AudQepeHIpoBaHus.
HccnenoBanue GyHKINNA ¢ TOMOIIBIO TTPOU3BOIHOM.
Haubounpiee u HanMeHbIee 3HAYCHUS (DYHKITHH.
Brruucnenne neppoodpasznoii. [Ipumenenue
nepBooOpa3HoOi

Pa3zgea 5. JiieMeHTHI TEOPUM BEPOSATHOCTEH M
MaTeMATH4Y€eCKOH CTATHCTHKH.

Tema 5.1 CoObiTHE, BepOATHOCTHh cOObITHSA. Ci102KeHNEe U
YMHOKe€HHEe BePOSITHOCTEIN.

CoBMeCTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl 0
BEPOATHOCTH CYMMBI COOBITHIA.

VYcnoBHasi BEPOSITHOCTh. 3aBUCHUMBIE M HE3aBUCHUMBIC
coObiTusi. Teopembl O BEpOATHOCTH NMPOU3BEACHUS
cOOBITUH

Tema 5.2 BeposiTHOCTH B npod)ecCHOHAIBHBIX 3a/1a4aX

[TpodeccnonanbHO-OPHEHTUPOBAHHOE COJIEPIKAHHE
(comepkaHue MPHUKIATHOTO MOZYJIS

OTHOCHTENbHASA YacTOTa COOBITHS, CBOMCTBO €€
ycToiunBOoCTH. CTaTHCTUYECKOE ONPEIEIICHNE
BepoATHOCTH. OLleHKa BEPOSITHOCTH COOBITHUS

Tema 5.3 /luckperHasi ciy4ailHasi BeJHM4YMHA, 3aKOH ee
pacnpeneaeHus

Bunsl ciyvaitHeix BenuuuH. OnpezeneHue
JUCKPETHON CIIy4ailHOM BETWYUHBI. 3aKOH
pacrpeeneHusl TUCKPETHOW CIIy4YalHOW BEJIMYMHBI.
Ee uucnoBble XapaKTEpUCTHKH

Tema 5.4 3agaum MaTeMAaTHYECKOHA CTATHCTHKH.

[TepBuunas 0O6pabOTKa CTaTUCTUYECKUX JIAHHBIX.
UmcnoBble XapaKTePUCTUKH (CpeHee apru(MeTnIecKoe,
MeAnaHa, pa3max, aucrepcusi). Pabora ¢ rabnumamu,
rpadukamu, tuarpaMmamMu

Tema 5.5 DiieMeHTHI TeOpUHU BEPOATHOCTEH M
MAaTEeMATHYeCKOl CTATUCTUKH

Bunbr cobbiTHii, BepoaTHOCTh cOObITHIA. CloKeHUE |
YMHOKE€HHE BEpOSTHOCTEH. J[UCKpeTHas ciiyyalHas
BEJIMYMHA, 3aKOH €€ paclpeiesieHus. 3agadu
MaTeMaTH4IeCKON CTaTHCTHKM.

Pa3pnen 6. [IpsiMble U NJIOCKOCTH B MPOCTPAHCTBE.
KoopanHatbl M BeKTOpPHI B MPOCTPAHCTBE.

Tema 6.1. OcHOBHBIC IOHATHSA CTEPEOMETPHH.
PacnosioxkeHne NpsIMBIX M INIOCKOCTEH

[Ipeamer crepeomerpun. OCHOBHbIE MOHATHUS (TOYKA,
npsiMasi, TIOCKOCTh, MPOCTPAHCTBO). OCHOBHbBIE
akcHoMbl cTepeoMeTpuu. llepecekaroiuecs,
napajuleJbHble M CKpeUIMBaloUIfecs: mpsiMble. YTos
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MEXIY TPSMBIMH B IIPOCTPAHCTBE.
[lepnenaukynspHoCcTh NPAMBIX. OCHOBHBIE
IPOCTPAHCTBEHHBIE (PUTYPBHI

Tema 6.2. [lapa/1eJIbHOCTH NPSIMBIX, NPAMO U
INIOCKOCTH, IIOCKOCTEi.

[TapannensHble MpsiMast U MI0CKOCTh. OnpeeneHue.
ITpusnak. CoiicTBa. [lapannenbHble MIIOCKOCTH.
Onpenenenue. [Ipuznak. ColictBa. TeTpadap u ero
aneMeHThl. [lapamienenunen u ero 3J€MEHTHI.
CBolicTBa MPOTUBOIIOJIOKHBIX TPAaHEH W AWAroHaje
napauienenunena. IloctpoeHue OCHOBHBIX CEUEHUN

Tema 6.3. [lepneHAUKYJAPHOCTH NPAMBIX, NPSAMOA M
IUIOCKOCTH, IVIOCKOCTE

[lepnenaukynspusle npsimbie. [lapannenbHbie npsiMble,
NEepIEeHIUKYIISIpHbIE K IUIocKoCcTH. [Ipu3Hak
NEePHEHANKYIISIPHOCTU MIPSIMOM M IJIOCKOCTHU

Tema 6.4. [lepnenauky/sip u Hak10HHAasA. Teopema o Tpex
neprneHIuKyJsipax

[lepnenaukynsp u HakioHHas. Teopema o Tpex
NEPHEHAUKYIIPAX. YTOI MEXKIYy NPSAMOU U
IJIOCKOCTBIO. YTOJ MEXAY IIIOCKOCTSIMHU.
[TepnienauKynsipHbIE IIOCKOCTU. PaccTosiHus B
IIPOCTPAHCTBE

Tema 6.5. KoopauHaThl M BeKTOPBI B IPOCTPAHCTBE

JlekapTOBBI KOOPAMHATHI B IPOCTPAHCTBE. BEKTOPHI B
npoctpancTBe. ClI0KEHUE U BEIUUTAHUE BEKTOPOB.
YMHOXkeHue BeKTopa Ha unciio. CkalsapHoe
npousBeaeHne BeKTopoB. [Ipocrelimme 3agauu B
KOOpAMHATAX

Tema 6.6. IIpsiMble M MJIOCKOCTH B NPAKTHYECKUX
3a1ayax

IIpodeccronanbHO-OPHEHTHPOBAHHOE COJICPKAHUE
(coneprkaHue NPUKIIATHOTO MOJTYJIs)

B3aumHoe pacronoxeHue NpsIMbIX B IPOCTPAHCTBE.
[TapamienpHOCTh NPSIMOM M IJIOCKOCTH,
NapajuIeIbHOCTh IUIOCKOCTEH, MEepPIEeHIUKYIIPHOCTh
II0cKoCcTeN. Pacnonoxkenne npsiMbIX M IUIOCKOCTEN B
OKpyXarolieM Mupe (Ipupojie, apXUTEKType, TEXHUKE).
Pemenne npakTHKO-OpUEHTHPOBAHHBIX 3a/1a4

Tema 6.7 Pewmenne 3apau. Ilpsimble M 1IockocTH,
KOOPAMHATHI M BEKTOPHI B MPOCTPAHCTBE

PacnionokeHne mpsMBIX M IJIOCKOCTEM B
npocrpaHcTBe. IlepnenaukynspHOCTs U
MapasuIebHOCTh MPAMBIX U INIOCKOCTEM. JleKapTOBbI
KOOPJIMHATHI B IPOCTPAHCTBE. BEKTOPHI B IPOCTPAHCTBE.
CiiokeHue ¥ BBIUYNTAaHHE BEKTOPOB. Y MHOXKEHUE BEKTOpA
Ha ynciao. KoopanHartel BEKTOpa

KonTtposnpHas pabota

Pazgesn 7. MHOTOrpaHHMKHN M TeJIa BpallleHUsl

Tema 7.1 Ilpusma, napajuienenunes, Ky0, nMpaMuaa 1 UxX
cedyeHust
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[Tpusma (HakJIOHHAs, NpsAMas, NpPaBUIbHAsA) U €€
snemenTsl. [lapamnenenunen. ColicTBa
npsiMoyrosibHOro napamnenenunena. Ky6. ITupamuna
u eé sneMeHTsl. [IpaBuiibHas nupamMuga

Tema 7.2 IlpaBu/jibHbIe MHOTOTPAHHUKH B JKU3HU 4
[Inomane NOBEPXHOCTH MHOIOI'PAaHHUKOB.
[Ipocreiimme KOMOMHALIMU MHOTOTPAHHUKOB.
Bbruuciienue 351eMEHTOB NMPOCTPAHCTBEHHBIX (Uryp
(p€6pa, nuaronanw, yrisl). [IpaBuibHbIC
MHOTOTPaHHUKHU

Tema 7.3 Hlnaunap, KOHyC, IIAp U HX 2 4
ceyeHust

[TpodeccnonanbHO-OPUEHTUPOBAHHOE COJIEPKAHUE
(cozepkaHue MPUKIIAJIHOTO MOJYJIs)

[{unmuaap, konyc, chepa u map. OCHOBHBIE CBOWCTBA
IPSIMOTO KPYTOBOTO LIMIUHAPA, MPSIMOTO KPYrOBOTO
KoHyca. M300pakeHne Ten BpaLIeHHs] Ha IUIOCKOCTH.
[IpencraBnenne o0 yceu€HHOM KoHyce. CeudeHus
KOHyca (mapajielbHOE OCHOBAHUIO U MPOXOAsIlee
Yyepes BEPIINHY), CEYSHUs IUINHpa (MapajijieIbHO U
NEPIEHIUKYIISPHO OCH), CeUeHusxX mapa. Pa3zséprka
LWIMH]IPA U KOHYC

Tema 7.4 O0beMbl M IJIOIAM MOBEPXHOCTEH TeJl 8
O6beM npsimMoyronbHOro napauuienenunesna. Oobem
Ky6a. O0BbeMbl PsAMOI PU3MBI U UIHHpA. OOBEMbI
nupaMuiel 1 KoHyca. O6beM miapa.

Tema 7.5 IlpuMepbl cuMMeTpHii B ipodeccun 2 4
[TpodeccrnonanbHO-OPUEHTUPOBAHHOE COJIEpKAHHE
(conmepkaHue TMPHUKIATHOTO MOYIIS)

[ToHsATHE O CUMMETPUU B IPOCTPAHCTBE (LIEHTpaJIbHas,
oceBasi, 3epkasibHast). O0001IeHne TPEACTaBICHUN O
NpPaBUIBHBIX MHOTOTPaHHUKAX (TeTpasip, KyoO,
OKTa’lp, 1oJ1eKadp, ukocasap).Ilpumepsl cummeTpuii B
npodeccuun

Tema 5.6 Pemenue 3agay. MHOrorpaHHMKH U TeJia 4
BpalleHHsA

OO0beMbl U MIIOMAAN TOBEPXHOCTH MHOTOTPAHHUKOB U
TEJ BpAIICHHUS

KonrtposbHas padora. 4

IIpomexyTouyHas aTTeCTALMA: IK3aAMeH

Bcero (80 [80 | | 10

3. KoHTpPOJIb U OLIEHKA Pe3yJIbTATOB OCBOCHHUS Y4eOHOI0 NMpeaMeTa

Texkymmii KOHTPOJb YCIIEBAEMOCTH M IPOMEXKYTOUHAs aTTecTalus OO0yJaroumuxcs
OCYUIECTBIISIIOTCS C MPUMEHEHHEM OLICHOYHBIX MAaTEpUaJIOB MO y4eOHOMY MpeAMEeTy (IPUIOKEHHE
Ne 1 - Ne 2paGoueit nmporpamme y4eOHOrO MpeAMETa), BKIIOYAIOIIUX OTKPBHITYIO (IOCTYNHYIO K
OonyOJMKOBAHMIO) M 3aKPHITYIO (HE pa3MeIaeMyto B CBOOOTHOM JIOCTYTIC) YaCTH.

4, YcaoBusi peajn3anum y4eoHOro nmpeaMmera
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4.1. Y4eOHO-MeTOAHYECKOe M MHPOPMALMOHHOE O0ecledyeHHe peaju3alui y4eOHOro
npeaMmera

4.1.1. OcHoBHas JqUTEpaTypAa:

Crnucok OCHOBHOM JIMTEPATYPhI

1. lanasH, A. A. Marematuka : yueOnnk / A.A. Jlanasa. — 3-¢ u3., ucrp. v JI0m. —
Mocksa : UTHOPA-M, 2023. — 544 c. — (Cpennee npodeccuoHalibHOEe 00pa3oBaHue). -TeKkcT
anexktpoHHbid. - URL:https://znanium.ru/read?id=418454 (nata obpamenus: 1.06.2024). — Pexum
nocryna: o noanucke Troml'Y.

4.1.2. lonoJiHUTE/IbHAA JIUTEpPATYypa:

Crucok JONOTHUTEIBHOMN TUTEepaTyphl

1. lopodeera, A. B. Marematuka. COOpHHK 3aaad : y4eOHO-IPAKTHYECKOE MOcoOue s

cpenHero mnpodeccuoHanbHOrO obOpasoBanus /  A. B. lopodeeBa. — 2-e¢ m3a.— Mocksa :
UznatensctBo FOpaiit, 2026. — 176 c. — (IIpodeccuonanbuoe oopazopanue). — ISBN 978-5-534-
15556-3. — Texkcr : anekrponHbdi // OOpaszoBatenbHas miaatdopma FOpaiir [caiit]. — URL:

https://urait.ru/bcode/583956 (mara obpamenus: 17.08.2026).

4.1.3. CoBpemenHble TnpodeccHOHATbHBbIE ©0a3bl JAHHBIX W HHGOPMAIHOHHbIE
CIPaBOYHbIE CHCTEMBI:
1. 3uanmym -  https://new.znanium.com/
. Jlanb - https://e.lanbook.com/
. IPR Books -  http://www.iprbookshop.ru/
. Elibrary - https://www.elibrary.ru/
. HanmonaneHast anextponnas 6ubnuoreka (HOB) - https://rusneb.ru/
. MexxBy30BcKast asekTponHas oudanoreka (MObB) - https://icdlib.nspu.ru/
. "UBUC" (B]] nepuoanveckux usmanuii) - https://dlib.eastview.com/browse
. Dnextponnas oubnmoreka Tromry -  https://library.utmn.ru/

O Wn b~ W

4.2. JInueH3noHHOE U CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHoe odecriedeHne, B TOM
YHcJie 0Te4eCTBEHHOT0 MPOU3BOICTBA
LibreOffice, mnardopmsr: Suaekc. Meccenmxep, SAuaekc.Teremoct.

4.3. MaTepua/IbHO-TeXHHYECKOe ofeclieyeHNe peaTn3aluu y4e0Horo npeamera:

MynbpTumMenuiiHas ydeOHas ayAMTOpUS Ul TPOBENCHMS 3aHATHHA JIEKHMOHHOTO THIIA
OCHAIIEHA CJIEYIOIMMU TEXHUUYECKUMHU CPEACTBAMH 00yUueHUs U 000py0oBaHHEM: yueOHast MeOelb,
JIOCKa  ayJUTOpHas, MYJbTUMEIUNHHOE TPOEKIMOHHOE M  aKyCTHYecKoe 000pyaoBaHHE,
MIEPCOHAIIBHBIN KOMITBIOTED.

MynbTUMenuiiHas y4yeOHas ayAUTOpHUS JJsl TPOBEICHUS 3aHATHH CEMHUHApCKOTO THUIA
OCHAIIEHA CIIEYIOIUMU TEXHUUYECKUMHU CPeICTBAMH 00yUYeHUs U 000pyJoBaHEeM: yueOHast MeOelb,
JIOCKa  ayJUTOpHas, MYJbTUMEIUNHHOE TPOEKIMOHHOE M  aKyCTH4YecKoe 00OopyaoBaHHE,
MIEPCOHAIIBHBIN KOMITBIOTED.
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[Mpunoxenne Nel k paboueit
IIporpaMMe yuyeOHoro mpeamMera

OHNEHOYHBIE MATEPHUAJIBI 11O YYEBHOMY INPEJMETY
Mamemamurka
OTkpbITast 4aCTh

1. Cucrema oeHUBAHUSA

OleHKa «OTJIMYHO» CTABUTHCS TMpU BbINOJHEHUU 91% 3amaHuii, OLIEHKAa «XOpPOIIO» IpH
BeIoHeHNH 76% - 90% 3amanuii, oleHKa « YIOBIETBOPUTEIbHON-61- 75% 3amanuii.

2. IlacnopT OLEHOYHBIX MATEPHAJIOB

Tembl yueObHOTO OueHouHbIe Kox u popmynuposka Kpurepun
npeaMera MaTepuabl KOHTPOJIUPYEMOI OLICHUBAHMUSI
(8u0bl U KOIUUECB0) KOMITETCHIIH
Texymuii KOHTPOJIb YCIIEBAEMOCTH
P1.T1.1 TBopueckas paborta OK1-OK7 [Ipouent
MPaBUIIbHO
P1.T1.2 [IpakTuueckas OK1-OK7 BBITTOJTHEHHBIX
paborta 3a1aHUI
P1.T1.3 TBopueckas pabota OK1-OK7
P1.T1.4 Kontponbnas padora | OK1-OK7
P2.T2.1-T2.3 CamocrosiTenbHas OK1-OK7
paborta
P2.T2.4-T2.8 IIpaxTrueckas OK1-OK7
paborta
P3.7T3.1-T3.6 Otsetsl Ha Bonpockl | OK1-OK7
[TpomerxyTouHas arrectanus o0y4yaroIuxcs: KOHTPoJIbHas paboTa
KOHTpoJibHast pabota | OK1-OK7 [TponenT
8 BapHaHTOB MPaBUIILHO
BBITIOJITHEHHBIX
3aaHUN
P4.T4.1-T4.2 CamMocTosTeabHas OK1-OK7 [Ipouent
pabora. MPABUIILHO
P4.7T4.4-T4.9 [IpaxTnueckas OK1-OK7 BBIITOJTHEHHBIX
pabota 3a1aHU I
P5.TS5.1-T5.5 [TpakTnueckas OKI1-OK7
pabota
P6.T6.1-T6.7 Otsetsl Ha Bonipockl | OK1-OK7
MaremaTuueckui
JTUKTAHT
P7.T7.1-T7.6 Otsetsl Ha Bonpockl | OK1-OK7
MaremaTuueckui
JTUKTAHT
Tect

[TpomexxyTouHas aTTecTaiusi 00yJaronuxcsi: 3a4eT C OIICHKOMN
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Tect 5 BapuaHTOB. [Ipouent
MPaBUIILHO
BBIITOJIHEHHBIX
3aJaHUN

3. TunosnIie OLCHOYHBbIC MaTepHaJbI

TBopyeckasi padoTa: pa3paboTKa mpe3eHTalMii Ha TeMy: «MaTtemaTuka B mpodeccuu
JlabopaHT 110 KOHTPOJIIO KAYECTBA ChIPbs, PEAKTUBOB, IPOMEXYTOUHBIX ITPOYKTOB, FOTOBOM
IPOAYKIMH, OTXO/I0B IPOU3BOJICTBAY

TBopueckasi paboTa: pacueTbl B XUMHUYECKUX peakiusaX. [IpoleHTs! mpu U3roToBIeHNE
pPacTBOPOB U CMECEHA.

IIpakTnyeckas padora.

1.0npenenure cymMMy yIjlaueHHOTO Hajora, paBHoro 13%, eciu cymma 3apadotka 45 000 p.
2. CKOJIBKO TIPOIIEHTOB OT 2 M COCTaBJISAIOT 8 MM?

3. Ha ckospKO IpOLIEHTOB M3MEHUJIACh BEJIMYMHA, €CIIM OHa yBenuuuiach B 11,4 paza? Boibepure
BEPHBII OTBET.

4. Beipazute 350,8% unciom. Beibepute BepHBI OTBET.

5. CHayana 6bU10 BbIIIa4eHO 75% cymMbl 3aiiMa, 3aTeM 25% oT octaTka. CKOJIBKO OCTaIOCh
BBIIJIATUTH, €CIIU cyMMa 3aiima coctasisuia 100 000 p.?

6. UTo Takoe NpOLEHTHOE OTHOILIEHUE IBYX unces? YTo Moka3blBaeT OTHOIIEHUE IBYX UnCen?

7. CmemaB 30-nporieHTHbIN 1 60-MTPOLIEHTHBIA PacTBOPHI KUCIOTHI U 100aBUB 10 Kr 4ncTOM BOBI,
HOJTY4YHIIU 36-TTpOLIeHTHBIN pacTBOp kucaoThl. Eciu Ob1 BMecTo 10 kr Boasl no6asuau 10 kr 50-
IIPOLIEHTHOT'O pacTBOpa TOH k€ KUCIIOTHI, TO MOTY4YHIIU Obl 41 -IIPOIIEHTHBII pacTBOP KUCIIOTHI.
Ckonpko KnnorpaMMoB 30-IIpOLIEHTHOTO pacTBOPA UCIOJIB30BAJIM IS MOTYYEHUS CMecH?

8. CMmemann HEKOTOpoe KOMM4YecTBO 1 1-TIpOIEHTHOTO pacTBOpa HEKOTOPOTO BEIIECTBA C TAKHM XKe
KOJIMYECTBOM 2 | -ITPOLIEHTHOr0 pacTBOpa 3TOro BemiecTBa. CKOJIBKO MPOLEHTOB COCTABIISAET
KOHIEHTpals OJTyYUBLIErocsi pacTBopa’?

9. Nmerotcs nBa cocyna, coaepxamiue 12 Kr u 8 Kr pacTBopa KUCJIOTBI Pa3IMYHON KOHIEHTPALIUH.
Ecnu ux cauTh BMecTe, TO MOJIyYUM pacTBOp, coaepxamuii 65% kucnotel. Ecinu e ciuTh paBHbIE
Macchl 3TUX PacTBOPOB, TO MOJIYUYEHHBIH pacTBOp OyneT copepxath 60% kuciaoTel. CKOJIBKO
MIPOLIEHTOB KUCIIOTHI COJEPKUTCS BO BTOPOM pacTBope?

Bonpocbl MOAroTOBKH K YCTHOMY OIIPOCY H KOHTPOJIbHBIM padoTam:

1 cemectp
1. [TpocTblie MPOLEHTHI, pa3InYHbIE CIIOCOOBI X
BBIUMCIICHHUSL.

Pacuerts! 11 npUroToBIEHNS pacTBOPOB.

Pemenne nMHENHBIX, KBaJPaTHBIX YPABHEHUM.

IToHsATHA KOpHSA N-OU CTENEHU, CBOMCTBA KOPHS

[TonsiTHe cTENEeHM ¢ pallOHANIbHBIM TIOKa3aTelleM, IeUCTBUS CO CTENEHSIMHU.
[Toka3zarenbHOE ypaBHEHHUE, UX BUIBI U CIIOCOOBI UX PELICHHUS.
Omnpenenenne morapudma.

CgoiicTa norapudma.

Pannannas mepa yrina.

Onpenenenue cuHyca, KOCUHYCa, TAHT€HCA U KOTaHT€HCa.

OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.

©CoNoRWN

[
= o
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12. [TpeoOpaszoBanue rpadukoB GyHKIMH.

2 cemecTp.

1. [TpaBuna nquddepeHupoBaHusl.

2. Dopmynsl 1uddepeHTIPOBaHNUS.

3. [TepBooOpazHasi, TabiMIIa TEPBOOOPA3HBIX.

4. MakcuMyM ¥ MUHUMYM (DYHKITHH.

5. B3anMHoOe pacronokeHue IpsMbIX B IIPOCTPAHCTBE.

6. B3anmHOe pacrnosiokeHue IIOCKOCTEN.

7. OnpezeneHne NpyU3MBbl, apajuiesIenuIe]a, MPIMOYToJIFHOT0 apaielienue/a, Kyoa,
OUPAMUJIBI.

8. [IpaBuIIbHBIC MHOTOTPAHHUKHU M UX CBS3b C XUMUEH.

9. Omnpenenenue NUIMHIPA, KOHYca, chepbl U mapa.

10.  ®opmysbl 00bEMOB MHOTOTPAHHUKOB H TEJI BPAILICHHUS.

OO Nk LN F

10.

11.
12.

13.
14.
15.

16.
17.
18.
19.
20.
21.
22.
23.
24.

25

Mpo6HbliA BapnaHT 3K3aMeHaLMOHHOro TecTa.

5x
9-x2

o 51

HepeBez[HTe U3 paguaHHOU MEPBI B I'PaayCHYIO: T

Haiinure obnacte onpenenenus GyHKIuu: y =

Pemmts ypasHenue: x° = 1024
1 1 1

Haiinure 3HaueHue Beipakenus: 162 - 164 + 164
PemuTe ypaBuenue: 5271 = 125
Beruuciuts: 51095125

Beruncnuts: log,7 — log, %

BEIYMCINTE TPOU3BOAHYI0:5x2 + 4x + 2
Onpenenuts GpopMyiTy 10 KOTOPOH perraercs 3ajiada: B KJ1acce U3y4aroT MTh IPEIMETOB
€CTeCTBEHHO- MaTeMAaTH4YeCKOro nukiia. CKOJIbKUMH CIIOCOOaMU MOKHO COCTaBUTh
pacnucaHue Ha ISTHUILY, €CJIU B 3TOT JIEHb JOJKHBI OBITh TPU YpOKa U3 TPEX pa3HbIX
IpPEeMETOB 3TOro IUKiIa?
Bmecto MHOroTOUMS BCTaBUTH CJIOBA: ... - 3TO MHOT'OIPAaHHUK, OJIHA U3 TpaHel KOTOPOTro
(ocHOBaHME) IPOU3BOJIBHBIH MHOTOYTOJIBHUK, a OCTAJIbHbIE TPAHU TPEYTOJIbHUKH.
Haiitu 00BbeM mpsiMOYTOJIBHOTO Tapasuienenumena, eciu a=2,b=10,h=5
Haiinute koopAMHATH BEKTOpa AB, ccnn KOOP/AMHATHI €r0 KOHIIOB
A(l,-2,-1),B(4,—2,1)

1-cos?x
YIpOoCTUTH BBIpAKEHUE: inZa
[TepeBeaute U3 rpaycHOM Mephl B paguaHHyo: 40
Bbrauciuts: V243
Haiizure o6macTh onpeenenus GyHkuun: y = v2x — 16
Pemure HepaBeHCTBO: 2* < 64
Boraucnuts: logs58

2
Borauciuts naterpar: [ 3x%dx

Boruncnute npou3BOIHYIO:SIN5X
Boruucyuts unterpai: [ 5 dx
Pemmmts ypasrenue log,, (x2 — 7) = log,,6x
Pemuts ypaBHenue 5277 = 0,2
. TIT i i
Brraucnuts sin 3 cosc—tgy

. Hommcarb popmyny 2cos4x - sindx = ---.
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26. HaliTn 3HaueHUS BBIpAKCHUS : -4% — (\/ 12 —+ 48) V3

4-10

27. B cocyn, conepkamiuii 7 TMTpOB 26-TIPOIIEHTHOTO BOJAHOTO PACTBOPA BELIECTBA, T0OABUIN
6 1uTpoB BOJIbl. CKOJIBKO MPOIIEHTOB COCTABIISET KOHIIEHTPAIHS MOTYYUBIIETOCS
pacTtBopa’?

28. Cmemanu 4 1uTpa 35-MpOIEHTHOTO pacTBopa BemecTBa ¢ 11 auTpamMu 5-mporeHTHOro
pacTBopa 3Toro e BeuiecTBa. CKOJIbKO IPOLEHTOB COCTABIISAET KOHIIEHTPAIUS
MOJTy4HBIIErocs pacTBopa’?

HroroBas arrectanus (3k3aMeH B BU/Ie TECTHPOBAHUSI)

3amanue Kirou

1. Yto Ha3bIBAIOT CTEINEHBIO Uncia’?
A) mpou3sBeeHHE JAHHOTO YHCIa Ha CaMo ce0s 3a/laHHOE KOJIUYECTBO Pa3
b) Paznenenue uncna Ha camo ceOs
B) Cymma aHHOro uncia ¢ caMuM coboi

2. Kakoe u3 KOHKPETHBIX BBIPKCHHH SIBJISICTCS KOPPEKTHBIM MPEACTABICHUEM
537
A) 5+5+5
B) 5%5%*5
B) 5:5:5

3. Kak Ha3pIBaeTcst mporecc Hax0XACHUS TIPOU3BOJHON QYHKIIUHU?
A) IlpousBenenune
b) Iuddepennmponanne
B) Tpanchopmanus

4. Yro Ha3bIBaeTCSA CUHYCOM YIJIa B IPSMOYTOJIBHOM TPEYTOJIbHUKE?
A) OTHOIIEHHE TPOTUBOJIEKAILIETO KaTeTa K TUIIOTEHY3€.
b) OtHomeHe runoTeHy3sl K MpOTUBOJIEKAILEMY KaTeTy.
B) OtHomeHne mpusieskallero KaTera K IpoTHBOJIEKAIIEMY KaTeTy.

5. Kak o0o3HauaeTcs KocuHyc yria?

A) sin
b) cos
B) tg
6. Kakas wus (I)OpMYJ'I COOTBCTCTBYET OCHOBHOMY TpPHUTOHOMETPUUCCKOMY
TOXJIECTBY?

A) sin?x + cos?x =1
b) sinx + cosx =1
B) sinx * cosx = 1

7. UYemy paBeH sin 90 ?
A)O
b) 1
1
B) >

8. Uemy pasen cos 0 ?
A)0
b) 1
B) &
2

9. Kak o6o3nauaetcs npousBoaHas ¢pyHkuuu f(x)?
A) f1(x)
B) [ f(x)dx
B) /@)
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10.

BepositHocTh — 3T0?

A) JlocToBepHOE COOBITHE

b) OTHomieHune yncia 61aronpusTHBIX HCXOJIOB K YHCITY BCEX BO3MOMKHBIX
B) Ywucno ucxomnon

11.

BeposiITHOCTE TOCTOBEPHOTO COOBITHS paBHA!
A)0

b) 0,5

B)1

12.

CKOJIBKO BCETr0 BO3MOXKHBIX HCXOJIOB IIPU OPOCKE ABYX KyOHKOB?
A) 6

b) 12

B) 36

13.

Bribepure npaBuiibHyI0 GOpMYITy KIIACCHYECKOW BEPOSTHOCTH:
AP==2
n
B)P=nxm
B)P=n—m

14.

Cpennee apudmernueckoe BHIOOPKU — 3TO:
A) Mona

b) Menuana

B) Cpennee 3HaueHue

15.

Kak 3anaercs npsMasi B mpocTpaHCcTBe?
A) OxHoit Toukon

b) JIByms Toukamu

B) Tpems Toukamu.

16.

KonngectBo pebep y kyba:
A) 6

b) 8

B) 12

17.

®opmyna odbeMa HUIHHIpA:
A)V=1nr2h

b) V= 2nrh

B) V= 4nr?h

18.

dopmyna 06beMa KOHyca:
AV = %nrzh

B) V = nr?h

B) V = -mrh

19.

Kakoii 13 BapuaHTOB — HEBO3MOKHOE COOBITHE?

A) Brimagenue opiia npu noi0pacbiBaHUM MOHETHI

b) Brinazenne 4eTHOro 4nciia Ha HIeCTUTPAaHHOM KyOuKe
B) Brimanenue uncna 7 Ha MECTUTPAHHOM KYOHKe

20.

Yemy paBHa pon3BoiHAs MOCTOssHHON GyHKuuu f(x) = C?
A)0
b)C
B) x




