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1. IInanupyemblie pe3yJIbTAThI OCBOEHHs Y4eOHOT0 mpeaMeTa (0a30BbIii /yriry0/1eHHbII
YPOBEHb)

B pesynbraTe u3yueHHs MaTeMaTHKH Ha YpPOBHE CpeAHEro oodmero oOpa3oBaHUS Yy
oOyuatorierocst OyyT c(hOpMUpPOBaHbI CIECAYIOIINE JINYHOCTHBIE PE3YJIbTAThI:

1) rpas)kAaHCKOTO BOCITUTAHHMS:

C(OPMHPOBAHHOCTh  TPAKIAHCKOM  MO3ULMM  OOyYaroIlerocss Kak aKTHUBHOTO U
OTBETCTBEHHOI'0 YJI€HAa POCCHICKOro oOIIecTBa, MPEACTaBIEHUE O MaTeMaTHYeCKMX OCHOBAX
(YHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYD, SABJICHUHN, IPOLEAYP T'PasKIAHCKOTO 001IeCTBa (BBIOODHI,
OIIPOCHI U JPYTO€), yMEHNE B3aUMOAECHCTBOBATh C COLUAIbHBIMU MHCTUTYTAMHU B COOTBETCTBUU € X
(GYHKUMSAMU ¥ Ha3HAUCHUEM;

2) NaTpUOTHYECKOTO BOCITUTAHHUSL:

c(OPMHPOBAHHOCTh POCCUHCKON TPaKJAHCKOH HMICHTUYHOCTH, YBaKCHHUS K MPOLUIOMY U
HACTOALIEMY POCCHUMCKOM MaTEMAaTHKH, LIEHHOCTHOE OTHOILIECHUE K JOCTHKEHHUSAM POCCUNCKHUX
MaTE€MaTUKOB M POCCUNCKON MaTEMaTU4ECKOM IIKOJIbI, NCIIOJIb30BaHUE ITUX JOCTHKEHHUM B APYIUX
HayKax, TEeXHOJIOTUSX, cpepax IKOHOMHKH;

3) yXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUSI:

0CO3HaHME AYXOBHBIX LIEHHOCTEH POCCUIHCKOT0 Hapoaa, c(pOpMHUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHMS, 3TUYECKOTO MOBEJCHMS, CBSI3aHHOT'O C MPAKTUYECKUM IPUMEHEHUEM JOCTH)KEHUN HAyKU
U JIeATENIbHOCTBIO YYEHOT0, OCO3HAHHUE JTMYHOIO BKJIa/1a B [IOCTPOEHUE YCTOHUYMBOIO Oy 1yIIero;

4) 3CTETUYECKOTO BOCIIUTAHUS:

JCTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOUasl 3CTETUKY MAaTEMaTH4YECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/ay, pELIEHUM, pacCyX IE€HUN, BOCIHPUMUMYMBOCTh K MaTE€MaTHYECKUM acleKTam
pa3IM4YHBIX BUJOB UCKYCCTBA;

5) ¢u3uuecKoro BOCIUTAHUS:

c(OPMHPOBAHHOCTh YMEHUS PUMEHATh MaTeMaTHUECKUE 3HAHUS B HHTEpecax 3/10pOBOrO U
Oe3omacHOro oopasa KM3HU, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3[I0POBBIO (3J0pOBOE MHUTAHUE,
cOaraHCUpPOBaHHBIN PEXUM 3aHATUHN U OT/AbIXA, peryyspHas Gpu3nueckas akTUBHOCTb), (PU3NYECKOE
COBEPUIECHCTBOBAHUE MIPH 3aHITHUSIX CIOPTUBHO-03/J0POBUTEIBHOM N€ATEIBHOCTHIO;

6) TpyJ0BOTO BOCITUTAHHUSI:

TOTOBHOCTb K TPYJy, OCO3HAHHE LIEHHOCTU TPYAOIIO0Us, MHTEpeC K Pa3IUyHbIM chepam
npoeCCHOHATIBHON JEATEIbHOCTH, CBSI3aHHBIM C MaTE€MaTUKOH M e€ MPHJIOKEHUSIMH, yMEHHUeE
COBEpINAaTh OCO3HAHHBIN BBIOOpP OynyIiel nmpodeccuu U peaau30BbIBATh COOCTBEHHBIE KU3HEHHBIC
IUIaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHUIO M caMOOOpA30BaHMIO Ha
HNPOTSKEHUHM BCEHW YKU3HU, TOTOBHOCTh K aKTMBHOMY YYacTHUIO B PEUICHUM NPAKTUYECKUX 3a/1ay
MaTeMaTUYECKON HAIpPaBICHHOCTH;

7) 9KOJIOTMYECKOTO BOCITUTAHUS:

c(OPMHPOBAHHOCTh  JKOJIOTHYECKOM  KYJbTYpbl, TOHMMaHUE BIUSHUS COLMAIIBHO-
HSKOHOMUYECKUX TIPOIIECCOB HAa COCTOSHME MPUPOJHOW M COLMAIbHOM Cpelbl, OCO3HaHUE
r7100abHOTO XapaKTepa dKOJIOTHYECKHX MpoOJeM, OpUEHTAIUsl HAa IPUMEHEHHE MaTeMaTHYeCKUX
3HAaHUU 7S pelleHus 3a7ad B 00JIaCTU OKpY’Karolllel cpesbl, MIaHUPOBAaHUE MOCTYIKOB U OIIEHKU
MX BO3MOXHBIX MOCJIEICTBUN AJI OKPY KAIOIIEH CpeIbl;

8) eHHOCTH HAyYHOTO MO3HAHU:

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIECTBEHHOM MPAaKTHKHU, TOHUMAaHUE MaTeMaTUYeCKOW HayKH Kak chephl 4eIoBeuecKoi
JESATENIBHOCTH, 3TANOB €€ pa3BUTUS U 3HAYUMOCTH I Pa3BUTUS LIUBUIIN3ALMH, OBJIQJCHUE A3BIKOM
MaTeMaTUKd ¥ MaTeMaTU4YeCKOM KyJIbTypol Kak CpeACTBOM IO3HAHUS MHUpPA, TOTOBHOCTH
OCYLIECTBIIATh IPOEKTHYIO U UCCIIEN0BATENBCKYIO IEATENBHOCTh MHANBUIYAJIbHO U B IPYIIIIE.

B pesynbraTe H3yuyeHHMs] MaTeMaTHKH Ha YpOBHE CpelHero olmiero ooOpa3oBaHUs Y
oOyuaromerocsi OyayT c(opMUpOBaHBI IO3HABaTeNbHBbIC YHHBEpCAJbHbIE Y4YeOHBIE NEHCTBHA,
KOMMYHHUKATHBHbIE YHUBEpCAJIbHbIE yUeOHbIE EMCTBUS, PEryIATUBHbBIE YHUBEPCAIbHBIC YUeOHbIE
NENCTBUS, COBMECTHAS 1€ATEIbHOCTb.
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VY oOyuatomerocst 6yayT chOpMUPOBaHbI CleAyome 6a30BbIe IOTUYECKUE ACUCTBUS KaK
YacTh TI03HABATEIILHBIX YHUBEPCAILHBIX YYCOHBIX JICHCTBUI:

BBISABIISITh W XapaKTEPU30BaTh CYIIECTBEHHBIE NPU3HAKM MAaTEMaTUYeCKHX OOBEKTOB,
MIOHSATHUH, OTHOIICHUI MEXIy NOHATUSAMH, (GOPMYIMPOBATH ONPEICIICHHS TIOHSATHIA, YCTaHABIUBATh
CYLIECTBEHHBIN MPH3HAK KJacCU(UKALUN, OCHOBAHUS Uil OOOOIICHUS M CPaBHEHHS, KPUTEPUU
IPOBOJIUMOTO aHAJIH3a,;

BOCIIPHHUMATh, (OPMYJIHPOBATh M TPEOOPa30BBIBATH CYXKICHHS: YTBEPIUTCIbHBIC U
OTpHIIATENIbHBIC, €IMHIUYHBIC, YACTHBIE U 00IKE, YCIOBHEIC,

BBISIBIISITh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IMPOTHUBOpeUUs: B (akTax,
JTAHHBIX, HAOMIOIEHUSAX U YTBEPKACHUSAX, MIpeIaraTb KPUTEPUH IS BBISBICHUS 3aKOHOMEPHOCTEH
Y IPOTUBOPEUUI;

JIeNIaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX W HHIYKTHBHBIX
YMO3aKIIOYCHUH, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IPOBOJIUTH CAMOCTOSITEIIHHO JJOKA3aTeIbCTBA MATEMAaTHIECKUX YTBEPKACHUH (TIPSIMBIC U OT
IPOTHBHOTO), BBICTPAUBATh apryMEHTAIINIO, IIPUBOUTH IPUMEPHI U KOHTPIIPHUMEPHI, 000CHOBBIBATh
COOCTBEHHBIE CYX/ICHUS U BBIBOJIBI;

BBIOMPATH CIIOCOO pelieHus: yueOHOoM 3a7auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHHUS,
BBIOMpPATh HaNOOJIEE MOIXOAAIINHA ¢ Y4ETOM CaMOCTOATEIBHO BBIZICICHHBIX KPUTEPHEB).

Y oOyuvaromerocs OyayT cOpMHUPOBaHBI CIICAYIONIME O0a30BbIE HCCICIOBATEIbCKUEC
JIeMCTBUS KaK YaCTh MIO3HABATEIFHBIX YHUBEPCATBHBIX YYCOHBIX JICHCTBUI:

UCIIOJIB30BaTh BOIPOCHI KaK HMCCIICOBATEIIbCKUN HHCTPYMEHT TO3HaHUS, (OPMYIHPOBATH
BOTIPOCH, (UKCUPYIOIIME TPOTUBOpPEYHE, MPOOJIeMy, YCTaHABIMBATh HCKOMOE W JIaHHOE,
(bopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIMIO, MHCHHE;

POBOJIUTH  CAMOCTOSITENIBHO  CIUIAHMPOBAHHBIM  OKCIIEPUMEHT, HCCIEIOBaHHE IO
YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4ecKoro oO0beKTa, SIBIEHHs, Npollecca, BBISIBICHUIO
3aBHCUMOCTEN MEXIly 00BEKTaMH, SIBICHUSMH, TPOIIECCAMH;

CaMOCTOSITENIHO (HhOPMYIIUPOBaTh 0OOOILIEHUS W BBIBOABI 10 pe3ysibTaTaM MPOBEAEHHOTO
HaOJIOICHNUs, UCCIIEIOBAaHMS, OICHUBATh JOCTOBEPHOCTHh MOJYYECHHBIX PE3YJIbTAaTOB, BHIBOJIOB U
0000I1IEeHMI;

IIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIIBUTATH MTPEIIOJIOKEHHS O €TO
pPa3BUTUU B HOBBIX YCIOBHUSX.

VY oOyuaromierocsi OyayT chopMHpoBaHbl yMeHUs paboTaTh ¢ WH(pOpmalumend Kak 4acTh
MO3HABATENIbHBIX YHUBEPCATbHBIX YUEOHBIX AEHCTBUNA:

BBISBIISITh Ae(PUINTHI WHPOPMAIINHU, JAHHBIX, HEOOXOIUMBIX JIJIsl OTBETA HAa BOIPOC M IS
pelleHus 3aa4H;

BBIOMpaTh WHGOpPMAIMIO W3  HCTOYHHKOB  pAa3IMYHBIX  THIIOB, AaHAJM3UPOBATH,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIUIO PA3INYHBIX BUJIOB U (JOPM MPEACTABICHUS;

CTPYKTYPHPOBATh WH(POPMAIIHIO, TIPENICTABIATE €€ B PA3IMIHBIX (pOopMax, WILTIOCTPUPOBATH
rpaduvecKku;

OILIEHUBATh HAIEKHOCTH HH(POPMAITUH TI0 CAMOCTOSITETTHHO CHOPMYITUPOBAHHBIM KPHTEPHSIM.

VY obyuatomerocs OyayT chopMupoBaHbl YMEHHs OOIIEHUS KAaK 4aCTh KOMMYHHMKATHBHBIX
YHUBEPCAJIbHBIX YUYEOHBIX JEHCTBHI:

BOCTIIPUHUMATh U (POPMYITUPOBATH CYKIEHUS B COOTBETCTBHH C YCIOBUSMHU U LEISIMU
00IIeHus, ICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOYKY 3PEHUS B YCTHBIX H MUCHMEHHBIX TEKCTAX,
JaBaTh TIOSCHEHUS IO X0y PEIICHHUs 3a/1a4, KOMMEHTHUPOBAThH TOMyUYEHHBINA Pe3ybTaT;

B XO0/e OOCYXKIEHHs 3aJaBaTh BOMPOCHI IO CYMIECTBY OOCYXIaeMOW TEeMBbI, TpOOIEeMBI,
pemaeMoil 3aja4d, BBICKA3bIBaTh WJICH, HAICJICHHBIE HA TIOWMCK PEIICHHs, COIMOCTaBISATH CBOU
CYXJICHUSI C CYXJCHUSMH IPYTUX YYaCTHHKOB JHAaiora, OOHApY>KUBAaTh Pa3Indhe M CXOICTBO
MO3HLIMH, B KOPPEKTHOU popme HopMyTUpOBaTh pa3HOIIACHs, CBOU BO3PAKEHHUS,

NPEICTaBIATh PE3YJIbTAaThl PEIICHUS 3aJa4M, JKCIIEPUMEHTA, HWCCIEAOBAHM, MPOCKTa,
CaMOCTOSITENIFHO BHIOMpATh (popMaT BBICTYIUICHHUS C YYETOM 3a/ad MPEe3eHTALUU U OCOOCHHOCTEH
ayIUTOPHH.
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VY oOyuwaromerocst OyayT cGOpPMHpPOBAHBI YMEHHS CaMOOpPTraHU3allMM KakK 4acTb
PETyJISTUBHBIX YHUBEPCATIbHBIX YUCOHBIX 1EHCTBHIA:

COCTABJIATh IUIAH, AJITOPUTM pELICHUS 33/a4d, BBIOMpPATh CIOCOO pELIeHUs C Yy4ETOM
UMEIOIUXCA PECYpPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBAaTh U KOPPEKTHPOBATH
BapUaHTHI pEHICHUH ¢ y4€TOM HOBOM MH(POPMALIUH.

VY oOyuatomierocst 6yayT chopMUpOBaHbl YMEHUS CAMOKOHTPOJISL KaK 4acTh PEryJISTUBHBIX
YHHMBEpCAJIbHBIX YUeOHbIX ACHCTBUIL:

BJIQJICTh HABBIKAMH TIO3HABATEIHHOU pedIeKCHU KaK OCO3HAHMS COBEPIIAEMBIX JICUCTBUN H
MBICIIUTENBHBIX MPOLECCOB, UX PE3YJbTAaTOB, BJIAAETh CIIOCOOAMU CaMOINPOBEPKU, CAMOKOHTPOJIS
Ipolecca U pe3yJibTaTa pelleHHs] MaTeMaTH4eCKON 3a/1auH;

IPEIBUIETh TPYAHOCTH, KOTOPBIE MOTIYT BO3HUKHYTb IIPH PEIIEHUU 3a7a4d, BHOCHUTH
KOPPEKTHBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOATENBCTB, MAHHBIX, HANJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBAaTh COOTBETCTBUE PE3yJbTATA LEJIM U YCIOBUSAM, OOBICHITH IPUUMUHBI JOCTUKEHUS
WIA HEIOCTHXKEHUS PEe3ylbTaToB JIEATEIbHOCTH, HAXOAWUTh OWMOKY, JaBaTb OLIEHKY
IPUOOPETEHHOMY OIIBITY.

. Y obOyuarouierocs 0yayT cpopMupOBaHbl YMEHHUSI COBMECTHOM J€SITEIBHOCTH:

NOHMMATh M HCIIOJB30BaTh NMPEHMYIIECTBA KOMAaHIHONW W WHAWBUAYAIBHOW paboOTHl mpU
peleHnH y4eOHBIX 3aa4, IPUHUMATh L[eJIb COBMECTHOM JeSTeIbHOCTH, IJIAHUPOBATh OPraHU3alNIo
COBMECTHOM paboThl, paclpenesaTh BUIbI paboT, JOrOBapUBaThHCS, 00CYkKAAaTh IPOLECC U PE3ybTaT
paboThI, 00001IaTH MHEHHSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (hopMax paboThl (0OCYXIeHWs, OOMEH MHEHHH, «MO3TOBBIC
IITYPMBI» U UHBIE), BBIIOIHATE CBOIO YaCTh PA0OTHI U KOOPJUHHUPOBATH CBOU JICHCTBUA C IPYTUMHU
YJIeHaMH KOMAaH[Ibl, OLIEHMBATh KAayeCTBO CBOETO BKJIAJa B OOUIMI MPOAYKT MO KPHTEPHUSIM,
c(hOopMyIMPOBAHHBIM YYaCTHUKAMHU B3aUMO/ICHCTBUSI.

[To yueOHomy mpeamery "MaremaTtuka" (Bkimrodas Kypcesl "Ausrebpa U Haudana
MareMaTHueckoro asanusa', "['eomerpus", "BeposTHOCTb M cratucTuka') (0a30BBI ypOBEHB)
TpeOOBaHUS K IPEAMETHBIM pe3yJIbTaTaM OCBOEHUS 0a30BOro Kypca MaTeMaTHKHU JOJKHBI OTPaXKaTh:

1) BnameHue MeToJaMH JIOKA3aTeNIbCTB, alrOpUTMaMM peIIeHUs 3ajad; yMEHue
(bopMyIMpoBaTh ONpeAeNeHusl, aKCHOMbl U TEOPEMBI, IPUMEHATh UX, MPOBOJUTH JOKa3aTelIbHbIE
paccyXJIeHHUs B XO/I€ PELICHHUs 3a/1ay;

2) yMeHHEe ONepuUpoBaTh NOHITUAMHU: CTEIIEHb YUCIIA, Jorapu(M Yucia; yMEeHUE BhIIOIHATh
BBIUMCIICHHE 3HAYEHUH M TpeoOpa3oBaHUs BBIPAKEHUH €O CTEMEHAMU M Jorapudmamu,
npeoOpa3oBaHusl IPOOHO-PAIIMOHATIBHBIX BRIPAXKEHUH;

3) yMeHHe omepupoBaTh MOHATUAMU: PallMOHAIbHbIE, UppaAllMOHAJIbHBIE, TTOKA3aTeNIbHBIE,
CTENEeHHbIE, IoTapu(PMUUECKHE, TPUTOHOMETPUUYECKNE YPAaBHEHUS U HEPABEHCTBA, UX CHCTEMBI;

4) ymeHue oOnepHpoBaTh MOHATUAMHU: (DYHKIMS, HEHpepbIiBHas (YHKUHWSA, NPOU3BOJHAs,
nepBooOpa3Has, OINpeAeNeHHBbIH WHTEerpajl; yMEHHE HaXOJUTh IPOU3BOJIHBIE 3JIEMEHTAPHBIX
(GYHKUIMH, UCHIOJB3Ys CIIPAaBOYHBIE MAaTEpUAIbl; CCIEA0BATh B MPOCTEHIINX CIydasx (QyHKIUH Ha
MOHOTOHHOCTb, HaXOJUTh HAWOOJbLINE W HAUMEHbIINE 3HAYeHUs (DYHKUUN; CTPOUTH TpaduKu
MHOT'OYJIEHOB C MCIOJIb30BAaHUEM allllapaTa MaTEMaTHUECKOIO aHAIN3a; MPUMEHSITh IPOU3BOIHYIO
IIPU pELICHUH 3a/1a4 Ha JBUKEHHE; pelIaTh IPaKTUKO-OpPUEHTUPOBAHHBIE 33/]aul Ha HAauOOJIbIINE U
HauMEHBIIINE 3HAYECHUS, Ha HAX0X/IEHNE IIyTH, CKOPOCTH U yCKOPEHUS;

5) yMeHue onepupoBaTh MOHATHUSAMU: pallMOHAIbHAs (yHKLHMA, MOKa3zaTelbHAs (QYHKIHS,
creneHHast (yHKIMs, Jnorapudmudeckas (QyHKIMS, TPUTOHOMETpHUYEcKHue (QYyHKIUH, OoOpaTHbIE
GYHKIIUHM; YMEHHE CTPOUTh TpadMKHU U3yUYEeHHBIX (PYHKIMHA, UCTIONB30BaTh I'paduKK U U3yUYEHUU
IPOIIECCOB M 3aBUCHUMOCTEH, MPH PELICHUWH 3aJad U3 JPYIMX y4eOHBIX MPeIMETOB U 3a/1ad M3
peasibHOM JKMU3HM; BbIpa)KaTh GOpMYJIaMU 3aBUCUMOCTH MEXIY BEIMUYNHAMU;

6) yMeHHE pelIaTh TEKCTOBbIE 3a/1a4d PAa3HBIX TUIOB (B TOM YKCJE Ha MPOLEHTHI, AOJIU U
4acTH, Ha JIBUKEHHE, paboTy, CTOUMOCTb TOBAapOB U YCIIYT, HAJIOTH, 33/1a4M U3 00J1aCTH yIpaBIeHUS
JUYHBIMU U CeMEHHBIMH (PMHAHCAMH); COCTABJIATH BBIPAXKECHUS, YPaBHEHHs, HEPaBEHCTBA M HX
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CHCTEMBI 110 YCJIOBHIO 33/1a41, HCCIE0BATh MOTYYEHHOE PEIICHUE U OLEHUBATh IPaB0N0100HOCTh
pE3yJIbTATOB;

7) yMeHue onepupoBaTh MOHATHIAMHU: CpelHee apupMeTndeckoe, Mearuana, HauOosbIiee u
HalMEHbIIIee 3HaYEeHUs, pa3Max, JUCIEePCUs, CTAHJApPTHOE OTKJIOHEHUE YUCIIOBOIO Habopa; yMeHue
U3BJICKaTh, MHTEPIPETUPOBATh HMH(GOpPMAIHIO, MPEACTABICHHYIO B TalOnMIax, Ha gUarpaMmax,
rpadukax, OTpaXarollyro CBOMCTBA pealbHbIX IPOLIECCOB U SABJICHUI; IPEACTaBISATh HHPOPMALHUIO C
IOMOILBIO TaOJIUI] U JMarpaMM; UCCIIEA0BAaTh CTATUCTUUECKUE JAHHBIE, B TOM YHCJIE C IPUMEHEHUEM
rpadu4ecKuX METOJIOB U DJICKTPOHHBIX CPEICTB;

8) yMeHue onepupoBaTh MOHATHIMMU: CIIy4aiHbIN OIBIT U CIy4aiiHOE COOBITHE, BEPOATHOCTh
CJIy4aifHOTO COOBITHS; YMEHHE BBIUUCIIATH BEPOSITHOCTD C UCTIOIB30BAHUEM IPahUIECKUX METO/IOB;
IPUMEHATH (POPMYJIBI CIIOXKEHUS U YMHOXKEHUS BEPOATHOCTEH, KOMOMHATOPHBIE (DaKThl U (HOPMYJIbI
IpU peIIeHUH 337ay; OLEHHWBATh BEPOSTHOCTH PEATBHBIX COOBITHI; 3HAKOMCTBO CO CIy4alHBIMU
BEJIMYMHAMU; YMEHUE MPUBOJUTH MIPUMEPHI IPOSIBICHUS 3aKOHA OOJBIIUX YHMCEN B NMPUPOJIHBIX U
OOIIECTBCHHEIX SIBIICHUSIX;

9) yMmeHue omnepupoBaTh IMOHATUSAMH: TOYKA, MpsAMas, IUIOCKOCTb, IPOCTPAHCTBO,
JBYT'PAaHHBIN yTOJ1, CKPEIMBAOLIUECS IIPSIMBIE, TAPAILIEIBHOCT U MEPIICHIUKYJIAPHOCTD MPSAMBIX U
IUIOCKOCTEM, YTOJl MEX Ty IPSMBIMH, YTOJI MEXY IIPSIMOM U INIOCKOCTBIO, YTOJI MEKY INIOCKOCTSAMH,
paccTosiHue OT TOYKHM JIO0 IUIOCKOCTH, PACCTOSIHUE MEXAY IpPSMBIMH, DPACCTOSHHUE MEXKIY
IUIOCKOCTSIMH; YMEHHE MHCIIOJb30BaTh IpPH PEIIEHUHM 3a/1ad M3Y4YeHHble (AaKTbl U TEOpPEeMbl
IUTAHUMETPHUH; YMEHUE OLIEHUBATh pa3Mepbl 00bEKTOB OKPYKAIOIIET0 MUPA;

10) ymeHue omnepupoBaTh HOHATHSAMHM: MHOTOTPAaHHHUK, CEYEHHE MHOIOIpaHHMKa, KyoO,
napajieNienue], Ipu3Ma, nupamuaa, GuUrypa u MmoBepXHOCTh BpaIICHUS, HWIMHAP, KOHYC, IIap,
cdepa, ceueHus GpUrypsl BpallleHHs], IJIOCKOCTb, Kacarolascs chepbl, LWIMHIPA, KOHYCa, IUI0IAb
MOBEPXHOCTH MHUPAMUIBI, NPU3MBI, KOHycCa, IMJIMHApA, IUomans chepsl, o0bem KyoOa,
IPSIMOYTOJIBHOTO NapajUleNIeNuIena, MUpaMUAbL, NPU3MBI, IWIMHApPA, KOHyca, IIapa, YMEHHE
n300paxxaTb MHOTOIPAaHHUKHA W TIOBEPXHOCTH BpALICHHS, UX CEUEHUS OT PYKH, C IIOMOIIbIO
YEpPTE)KHBIX HMHCTPYMEHTOB M DJJIEKTPOHHBIX CPEJACTB; YMEHHE paclO3HAaBaTb CUMMETPHUIO B
IIPOCTPAHCTBE; YMEHHE PACIIO3HABATH IPABHJIBHBIC MHOTOIPAHHHKH;

11) ymeHue onepupoBaTh MOHATHAMMU: JBM)KEHHE B MPOCTPAHCTBE, MOAOOHBIE (PUTYpHI B
IIPOCTPAHCTBE; MCIOJIb30BAaTh OTHOIICHUE IUIOUIA/Iel OBEPXHOCTEH U 00beMOB MOJIOOHBIX (hUryp
IIPY PELICHUN 33/]a4;

12) yMeHHE BBIUUCIATH TEOMETPUYECKHUE BEIMYMHBI (JJIMHA, YTOJ, IUIOMAIb, OOBEM,
IUIOINAb MOBEPXHOCTH ), UCIIOJB3YsI U3yUYEeHHBIE (POPMYIIBI U METOBI;

13) ymeHue onepupoBaTh NOHATHUAMU: IMPSIMOYTOJIbHAS CUCTEMa KOOpPAMHAT, KOOPAMHATHI
TOYKHU, BEKTOpP, KOOPAMHATHI BEKTOpA, CKAIPHOE IIPOU3BEIEHUE, YTOI MEXAY BEKTOPAMH, CyMMa
BEKTOPOB, IPOM3BEJCHHE BEKTOpa Ha YMCIO; HAXOAUTh C IOMOILIBIO H3YYEHHBIX (opMyIl
KOOpJMHAThI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXAY ABYMs TOUKAMU;

14) ymeHue BbIOMpaTh MOAXOAALININ U3yUYE€HHBI METOJT JJIs PEIlIeHus 3a/1a4ul, paclio3HaBaTh
MaTeMaTHuecKkue (pakThl U MaTEeMaTHUYECKUE MOJETH B MPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSIX, B
HCKYCCTBE; YMEHHME IPHUBOJUTH IMPUMEPBI MAaTEMAaTUYECKUX OTKPBITHM POCCHUICKOM M MHUPOBOU
MaTEMaTHUYECKON HAYKH.

2.CTpyKTYypa U colepxkaHue y4eOHOro npeamera
2.1. O0beM yueOHOro npeaMera ¥ BUAbI y4eOHO padoThI

Bun yueOHoOM nesTeIpHOCTH Bcero KoJs-Bo yacoB B
(ak.4.) cemecTpe (aK.4.)




lcemecTp |2
cemecTp

YueOHasi Harpy3Ka o0y4arouerocs 298 148 150
N3 uux:
YueOHblIe 3aHATHS (BCETr0): 228 136 138
Ypok
Jlexkuus 114 68 46
[Tpaktrueckoe 3anstue (CemunHap) 114 68 92
JIaboparophoe / [IpakTryeckoe 3aHATHE 10 MOATPYIIIAM
Kouncyabranuu 2 1 1
CamocTosiTe1bHasi paboTa 18 9 9
Buj npomexytounoii arrectanuu: 1 cemectp — 4 2 2

KOHTpOJIbHAs paboTa; 2 ceMecTp - IK3aMeH




2.2. TemaT4yecKMii IJIAH U COJePKaAHUE Y4eOHOI0 NpeaMeTa

Buna yueonoii
JesATeJIbHOCTH(AK. 4.)

= z | &
: |-E.%
5~ 235 o
Conep:kanue y4eOHOIro MaTepHuaJa .| B - E o = s
S| 5 |28 2z8:Z
S5 | 22| 888 ¢
S EQ|8EF ¢
= | S E8 8
| R
= = S
Cemectp 1 68 68
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 yMEHUSI 110 MaTeMaTHKE 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 HppanyoHAJIbHbIX YPABHEHHH

1 | PaBHOCHJIBHOCTH UPPAIIMOHATBHBIX YPABHEHUH.

2 | Metoap! pemieHusi HppaMOHAIBHBIX YPAaBHEHUH.

Tema 2.4 Iloka3arenbHasi GyHKUMS, ee CBOWCTBA.
Iloka3aTeibHbIEe YPABHEHHUSI M HEPABEHCTBA

1 | Crenenb ¢ IpOM3BOJIbHBIM JI€HCTBUTENBHBIM
nokazareneMm. Ornpenenenue mokazaTelbHOW (YHKIUU
U ee cBoiicTBa. 3HAKOMCTBO C IPUMEHEHHEM
MOKA3aTeIbHONW (DYHKIIHH.

2 | Pemenue mokaszaTenbHBIX YpaBHEHUIl METOJIOM
YpaBHMBAHHMs TIOKa3aTeJeH.

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

4 Penienne moka3aTeabHBIX HCPABCHCTB

Tema 2.5 Jlorapu¢m yuciaa. CpoiicTBa jJjorapugmos.

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 METO/A pPELICHUS
jJorapupMHUUECKUX ypaBHEHMH: (DyHKUIHMOHAIBHO-
rpadu4ecKkuid, MeTOJ| MOTEHLIUPOBAHUS, METO]
BBEJICHNS] HOBOW IEPEMEHHOMN

3 | Jlorapudmudeckre HepaBeHCTBA

Tema 2.7 Jlorapudmbl B npupojae U TeXHUKE

[TpodheccnoHanbHO-OPUEHTHPOBAHHOE COJIEPIKAHUE
(conmepkaHue TMPHUKIIATHOTO MOJIYIIS)

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

Tema 2.8 Pemenue 3agauy. CtenenHnas, nokasarejbHasi u
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

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

Tema 3.3 Tpuronomerpuyeckue GyHKIIUH, UX CBOMCTBa
u rpapuKkn

OO6nacTte ompeneneHuss 1 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 1 pacTspkeHre Tpad)uKOB 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

46

92

Paznen 4. [lpousBoaHas u nepBooOpaszHas GyHKIUU

Tema 4.1 IlonsaTue nmpousBoaHoii. 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. Meroxa
HHTEPBAJIOB

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

AJ'IFOpI/ITM pEIICHUA HEPABEHCTB METOAOM HMHTCPBAJTIOB

Tema 4.3I'eomerpnuecknii 1 GpuU3NUYECKHH CMBIC]
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 (yHKIUH, COOTBETCTBHUE
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 HanOonblIero M HaMMEHBIIETO
3HaYeHUH (QyHKUUI, moCTpoeHue rpagukos ¢
UCIOJIb30BaHUEM annapaTa MaTEMAaTUYECKOTO aHaIH3a

Tema 4.7 HaxoxaeHne onTUMAJIbHOIO pe3yJibTaTa ¢
MOMOIIBIO IPOM3BOJAHON B NPAKTHYECKHMX 321a4aX

[TpodeccnonambHO-OPHEHTUPOBAHHOE COJIEPIKAHHE
(cozepkaHue MPUKIIAJIHOTO MOJTYJIs)

Haumensbliee u Hanbosnblee 3Ha4eHne QyHKIUU

Tema 4.8 IlepBooOpasnas pynkuuu. IIpaBuiaa
HAXO0K/IEHUSI NepPBO0OPA3HBIX

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

Pemenne 3amad Ha CBSI3p MEPBOOOpPA3HON U ee
MIPOM3BOTHOM, BBIYUCIICHHUE TIEPBOOOPA3HON IS
naHHoW ¢yHkiuu. Tabmuna Gopmyn IS HAXOXKICHHS
nepBooOpa3HbIX. M3ydeHne mpaBuiia BEIYUCIICHUS
nepBooOpa3zHoit

Tema 4.9 Iliomagb KPUBOJMHEHHOH TpamnenuM.
®opmyaa Hewrona —Jleiitoauna

3ajaun, NPUBOJAIINAE K IOHSATHIO OIPENEIEHHOIO
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 MPUMCHCHUC MHTCrpajia 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.
Haubonbuiee n HanMeHbIee 3HaUYCHUST (PyHKITUH.
Brruucnenne neppoodpasznoii. [Ipumenenue
nepBooOpa3HoOi

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

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

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 nIpo¢ecCHOHANIBHBIX 3a/1a4aX

[TpodeccnonanbHO-OPHEHTUPOBAHHOE COJIEPIKAHHE
(comepkaHue MPHUKIATHOTO MOZYJIS

OTHOCHTENbHASA 4YacTOTa COOBITHS, CBOMCTBO €€
ycToiunBOoCTH. CTaTHCTUYECKOE ONPEIEIICHNE
BepoATHOCTH. OLleHKa BEPOSITHOCTH COOBITHUS

Tema 5.3 /luckperHasi ciy4ailHasi BeJHM4YMHA, 3aKOH ee
pacnpeneaeHus

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

Tema 5.4 3agaum MaTeMATHYECKOHA CTATHCTHKH.

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

Tema 5.5 DiieMeHTBI TeOpHHU BEPOATHOCTEH H
MAaTEeMATHYeCKOl CTATUCTUKH

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

Pa3pnen 6. IlpsiMble U JIOCKOCTH B POCTPAHCTBE.
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 CKpeUIMBAIOUINecs] MpsiMble. YTOJ
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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. IloctpoeHne OCHOBHBIX CEYEHUI

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

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

Tema 6.4. [lepnenaukysip u Hak10HHAasA. Teopema o Tpex
neprneHIuKyJsipax

[lepnenaukynsp u HakioHHas. Teopema o Tpex
NEPHEHAUKYISIPAX. YTOJI MEXAY NPSIMOU 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. ClIOKEHUE U BEIYUTAHUE 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
II0cKOoCTeN. PacnonoxkeHne npsMbIX U 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 mpsIMBIX M IJIOCKOCTEHN 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 CBOKCTBA
IPSIMOTO KPYTOBOTO LIMIUHAPA, MPSIMOTO KPYrOBOTO
KoHyca. M300pakeHne Ten BpaLIeHHs] Ha IUIOCKOCTH.
[IpencraBnenne o0 yceu€HHOM KoHyce. CeudeHus
KOHyca (mapajielbHOE OCHOBAHUIO U MPOXOAsIlee
yepes BEPIIHHY ), CEUSHUs] IUIUHpa (TapaljieNIbHO |
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 MHOTOTPaHHUKAxX (TeTpasip, KyoO,
OKTa’lp, 1oJ1eKadp, ukocasap).Ilpumepsl cummeTpuii B
npodeccuun

Tema 5.6 Pemenue 3agay. MHOrOrpaHHMKH H TeJia 4
BpalleHHsA

OO0beMbl U MIIOMAAN TOBEPXHOCTH MHOTOTPAHHUKOB U
TEJ BpAIICHHUS

KonrtposnbHas padora. 4

IIpomexyTouyHas aTTeCTALMA: IK3aAMeH

Bcero 114 [160 | | 18

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 MpEIMETa), BKIIOYAIOIINX OTKPHITYIO (JOCTYHHYIO 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 JIMTEPATYPBI

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 JOMOTHUTEIBHOMN TUTepaTyphl

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

cpenHero mnpodeccuoHaNbHOrO oOpasoBanus / 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 aekTponHas oudauoreka (MOb) -  https://icdlib.nspu.ru/
. "UBUC" (B]] nepuoanueckux u3nanuii) - https://dlib.eastview.com/browse
. Dnextponnas oubnmoreka Tromry -  https://library.utmn.ru/

O Wn b~ W

4.2. JInueH3noHHOE U CBOGOHO paclpocTpaHsieMoe NPOrpaMMHoe ofecnedyeHue, B TOM
YHcJie 0Te4eCTBEHHOT0 MPOU3BOICTBA
LibreOffice, mnardopmsr: Suaekc. Meccenmxep, SAuaekc.Terxemoct.

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

MynbpTuMeauiiHas ydeOHas ayAMTOpus JUIs TPOBEICHHs 3aHATHH JIEKIMOHHOIO THUIA
OCHAIIEHA CJIEYIOIMMU TEXHUUYECKUMHU CPEACTBAMH 00yUueHUs U 000py0oBaHHEM: yueOHast MeOelb,
JIOCKa  ayJUTOpHas, MYJbTUMEIUNHHOE TPOEKIMOHHOE M  aKyCTHYecKoe 000pyaoBaHHE,
MIEPCOHAIIBHBIN KOMITBIOTED.

MynbsTUMeuiiHas y4yeOHasi ayAUTOpHUsS JUIsl TPOBEICHUS 3aHATHH CEMHHApPCKOro THUIMa
OCHAIIEHA CIIEYIOIMMU TEXHUUYECKUMHU CPeCTBAMU 00yUueHUs U 000pyJoBaHuEM: yueOHasi 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




