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1. IlnaHupyemsble pe3yabTaThl OCBOEHHSI Yy4eOHOro mpeaMera (6a30BblIii
/yriiy0JieHHbIi YPOBEHb)

B pesynbrate m3ydyeHuss MaTeMaTHKH HAa YPOBHE CpPEAHEro 00mero oOpa3oBaHUS Y
oOyuatomerocst OyayT chopMHUPOBaHbI CIIEAYIOIINE JUYHOCTHBIE PE3YIIbTaThI:

1) rpas)kAaHCKOTO BOCITUTAHHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMU O00ydYarolierocs Kak aKTHUBHOTO U
OTBETCTBEHHOI'O 4YJIEHAa POCCHICKOro OOIIeCTBa, MPEICTaBICHUE O MaTeMaTHYECKHUX OCHOBAaX
(YHKIMOHUPOBAHUSI PA3TUYHBIX CTPYKTYp, SIBJICHUH, MPOLEAYp TPa)kKJAaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI U JAPYroe), yMEHHE B3aMMOJCICTBOBATh C COLIMAJIBLHBIMU WHCTUTYTaMHU B
COOTBETCTBUH C UX (QYHKIMSIMU U Ha3HAYCHUEM;

2) MaTPUOTHYECKOTO BOCITUTAHUS:

c(OPMHPOBAHHOCTh POCCHUICKON TPakJaHCKON UIEHTHYHOCTH, YBKEHHUS K IMPOLLIOMY
Y HACTOSIIIIEMY POCCUHCKON MaTeMaTHKH, LIGHHOCTHOE OTHOILICHHE K JOCTHKEHUSIM POCCHICKUX
MAaTeMaTUKOB W POCCUMCKOM MAaTEMaTUYECKOM IIKOJIbI, MCIIOJb30BAHUE 3TUX JOCTH)KEHUU B
JIpYTrUX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHUKHU;

3) IyXOBHO-HPaBCTBEHHOTO BOCITUTAHUSI:

OCO3HAaHHWE JyXOBHBIX IIEHHOCTEH POCCHUICKOro Hapoaa, cHopMHpPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHMSI, 3TUYECKOTO MTOBEACHHUS, CBA3aHHOIO C IPAKTUUYECKUM IIPUMEHEHUEM
JOCTHIKEHUI HAYKH M JEATEIbHOCTHIO YYEHOIO, OCO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE
YCTOWYMBOTO Oy IyIIETO;

4) 5CTETUYECKOTO BOCTIUTAHHUS:

ACTETUYECKOE  OTHOLIEHHWE K MHpYy, BKJIIOYas JICTETUKY  MaTeMaTHYeCKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/ay, pEIIeHUH, pacCyXKIEHHH, BOCHPUUMYUBOCTh K
MaTeMaTUYeCKUM acIeKTaM pa3InYHbIX BHJI0B UCKYCCTBA,

5) ¢uzuueckoro BOCIUTAHUSL:

c(OpMUPOBAHHOCTh YMEHHUSI TPUMEHSATh MaTeMaTHYeCKHE 3HaHUA B MHTEpecax
3I0pOBOTO U Oe3omacHoro oOpasa >KH3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/10pOBBIO
(310poBO€ mUTaHME, cOANIAHCUPOBAHHBIN PEXUM 3aHATHI U OTAbIXA, peryispHas (puznyeckas
aKTUBHOCTh), (hU3MYEeCKOe COBEPLICHCTBOBAHHE IPH 3aHATUSAX CIIOPTUBHO-030POBUTEIBHON
JESITEIbHOCTBIO;

6) TpyJ0BOTO BOCITUTAHHUSI:

TOTOBHOCTD K TPYAY, OCO3HAHUE LIEHHOCTH TPYAOII00Ms, UHTEPEC K Pa3IMYHBIM chepam
npodecCHOHATIBHON EATETbHOCTH, CBA3aHHBIM C MAaTEMaTHKON U €€ NMPHIIOKEHUSIMH, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oyayied mpodeccud U pean30BBIBATH COOCTBEHHBIC
KU3HEHHbIE IUIaHbl, TOTOBHOCTh U CHOCOOHOCTH K MaTeMaTHMYeCcKOMYy OOpa30BaHHIO U
€caM000pa30BaHMUIO Ha MPOTSYKEHUH BCEH )KU3HU, TOTOBHOCTh K AKTUBHOMY Y4aCTHIO B PELICHUH
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKOM HANpaBJICHHOCTH;

7) 9KOJIOTMYECKOTO BOCITUTAHUS:

c(OPMHPOBAHHOCTh JKOJIOTUYECKON KYyJbTYphl, NMOHHMAaHHE BIUSHHUS COLHAIBHO-
HSKOHOMUYECKUX TPOLIECCOB Ha COCTOSHHUE MPHUPOJHON M COIMAbHOM Ccpenbl, OCO3HaHHE
r00aNbHOTO  XapakTepa OSKOJIOTMYECKMX  MNpoOjeM, OpueHTalus Ha IpUMEHEHHe
MaTeMaTUYeCKUX 3HAHWM JJIs perieHusl 3aa4 B 00JIaCTU OKpY’Karollell cpenibl, IUNTAaHUPOBaHKE
MOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI AJIs1 OKPYXKAIOLIEN Cpebl;

8) eHHOCTH HAyYHOTO MO3HAHU:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHON MPAaKTUKH, TOHUMAaHHE MaTEeMaTHYeCKON HayKH Kak cepsl
4eJI0BEUYECKON JEATEIBHOCTH, 3TANOB €€ pa3BUTHS M 3HAYMMOCTH JUISl Pa3BUTHUS LIMBUIIN3ALIUHY,
OBJIaJICHHUE S3bIKOM MaTEMaTHKU U MAaTEMaTUYECKOM KyJIbTypoil Kak Cpe/ICTBOM MTO3HAHUS MUPa,
TOTOBHOCTb OCYIIECTBIIATH IPOEKTHYIO U UCCIIEA0BATENBCKYIO JEATEIBHOCTh HHANBUAYAIBHO U
B IpyTmIie.

B pesynbrate M3y4yeHHss MaTEeMaTUKU HAa YPOBHE CpPEAHEro oOmiero oOpa3oBaHUS Y
obyuatomerocs OyayT copMupoBaHBI TTO3HABATEILHBIE YHUBEpPCATIbHBIC yYeOHbBIE NEHCTBHUSI,
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KOMMYHHKATHBHBIC yHHBEpPCAIbHBIE Y4YeOHBIC JEUCTBUS, PETYJISATUBHBIC YHUBEPCAIbHBIC
y4eOHbIE JICHCTBUS, COBMECTHAS JICATEIIEHOCTb.

VY oOyuatomerocsi OyayT choOpMUPOBAHEI CleAyIONe 0a30BbIe JIOTUYECKUE JTCUCTBUS
KaK 4acTh TI03HABATEIILHBIX YHUBEPCATLHBIX YUCOHBIX JICHCTBUI:

BBISIBJISITH M XapaKTEPU30BATh CYIICCTBCHHBIC MPHU3HAKA MATEMAaTHYECKHX OOBEKTOB,
NOHATUH, OTHOWICHUHA MEXAYy TMOHATHAMHU, (DOPMYyIUPOBaTH ONPENEICHUSI TOHSITHH,
yCTaHABJIMBATh CYNIECTBEHHBIA MPH3HAK KIACCU(PUKAIMKM, OCHOBAHHS JJIs OOOOIICHUS U
CpaBHEHHUSI, KpUTEPUU TTPOBOJIUMOTO aHAIIN3A;

BOCIIPHHUMATh, ()OPMYJIMPOBATh U MPEOOPa3OBBIBATE CYXKICHHS: YTBEPIUTEIbHBIC U
OTpUIATENIbHBIC, MHIYHBIC, YACTHBIC U 00IIUE, YCIOBHEIC,

BBISIBIISITh MATEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M TIPOTUBOPEYHS B (haKTax,
JAHHBIX, HAOMIONEHUSAX © YTBEPXKACHUAX, TNpeiaraTh KPUTEPUU [UIS  BBISBJICHHS
3aKOHOMEPHOCTEH ¥ MTPOTHBOPCUHIA;

JIeJIaTh BBIBOJBI C HCIIOJIb30BAHWEM 3aKOHOB JIOTUKH, JNETYKTUBHBIX W WHIYKTHBHBIX
YMO3aKIIOYCHUH, YMO3AKIIOUCHUH 110 aHAJIOTHH;

MIPOBOJIMTH CaMOCTOSITEIIBHO JI0KA3aTeIbCTBA MAaTEMATUUYCCKUX YTBEPKICHUH (IIpsSMBbIC
U OT NPOTHBHOTO), BBICTPaWBaTh apryMCHTAIUIO, MPUBOJUTH MPHUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CY)KICHWS M BHIBOJIBI;

BBIOUpaTh croco0 pemieHuss y4eOHOW 3amaun (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelIeHus, BBIOMpATh HaWOONee MOAXOMAMMUN C YYETOM CaMOCTOSITEIBHO BBIICICHHBIX
KPUTEPHEB).

Y oOyuaromierocst OynyT chopMHpOBaHBI CIEAyOIIHE 0a30BBIC HCCIEIOBATEIIbCKHEC
JICHCTBUS KaK 4acTh MIO3HABATEILHBIX YHUBEPCAIBHBIX YUCOHBIX JCHCTBUI:

UCIIONIb30BAaTh  BOINPOCHI  KaK  HWCCIICOBATCILCKHA  WHCTPYMEHT  ITO3HAHUSA,
dbopMynHupoBaTh BOMPOCHI, (PUKCHPYIOIIHE MPOTUBOPEUHNE, MPOOIEMyY, yCTaHABIUBATH UCKOMOE
¥ JJaHHOE, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MTO3UITUIO, MHCHHCE,

MPOBOAWTH CAMOCTOSITEIPHO CIIAHHUPOBAHHBIA OKCIEPUMEHT, HCCIEIOBaHUE TI0
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SBJICHHS, NPOIECCa, BBISBICHUIO
3aBUCHUMOCTEN MEXTy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMH;

CaMOCTOSTEILHO (POPMYJIUPOBATH OOOOIIICHHUSI M BBIBOIBI IT0 PE3yJIbTaTaM IPOBEAECHHOTO
HaAOII0IEHUS, UCCTIEIOBAHUS, OIIEHUBATh IOCTOBEPHOCTH MOJTYUYEHHBIX PE3yIbTATOB, BEIBOJIOB U
000011IeHHNI];

MPOTHO3UPOBATh BOZMOKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIABUTATH MPEINON0KEHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

VY obyuaromerocs 0ynyT chopMUpPOBaHbI yMEHUS padoTaTh ¢ MH(OpMaILUel KaK 4acThb
MO3HABATEIIBHBIX YHUBEPCATHHBIX YICOHBIX JCHCTBHIA:

BBISBJISITH ACQUIUTH HH()OPMAIIUU, TAaHHBIX, HEOOXOAMMBIX JJIs OTBETA Ha BOIIPOC U /ISt
pEIIICHUS 33]1a9H;

BbIOMpaTh WHGOPMAILMI0O M3 HCTOYHUKOB PA3NUYHBIX THUIOB, AaHAJIU3UPOBATH,
CUCTEeMAaTH3UPOBATh W HMHTEPIPETUPOBATH HMHQPOPMAIUIO pA3IUYHBIX BUIAOB U  (opm
MPEICTaBICHHUS,

CTPYKTypHUpOBaTh WH(GOPMAIUIO, TPEACTABIATE €€ B  PANIMYHBIX  (Qopmax,
WLTIOCTPUPOBATH TpadUUeCcKH;

OIICHUBATh HAAGKHOCTh HWH(GOPMAIMA IO CAMOCTOSTEIHHO C(HOPMYIHPOBAHHBIM
KPUTEPUSIM.

Y  oOyuaromerocss Oynyt chopmupoBaHbl yMEHHS ~ OOMIEHHMs] KaK  dYacTh
KOMMYHHKATHBHBIX YHUBEPCAIBHBIX YUECOHBIX NEHCTBUI:

BOCIIPUHUMATEL U (DOPMYITHPOBATH CYXKICHHS B COOTBETCTBUH C YCIOBHSAMH H ICIISIMU
oOIIeHMs, SICHO, TOYHO, TPAMOTHO BBIPA)KAaTh CBOKO TOYKY 3PEHHS B YCTHBIX U NMHCHMEHHBIX
TEKCTaX, JlaBaTh IIOSICHEHUS II0 XOXy pCIICHHS 3aJadd, KOMMEHTHPOBATh ITOJyYCHHBIN
pe3yIbTarT;
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B X0J1e 00CYKJIeHHS 337aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOI TEMBbI, IPOOIIEMBI,
pelaeMoil 3aauM, BbICKA3bIBaTh WJEH, HALEJICHHbIE HA MOUCK PEIEHHs], COMOCTABIATh CBOU
CYXJICHUS C CYXKIEHHUSIMH APYTUX YYaCTHUKOB JHajiora, OOHapy>KUBATh Pa3Inyhe M CXOACTBO
HO3ULIMH, B KOPPEKTHOU (opme (HOpMyIUpOBaTh Pa3HOIIACHSL, CBOU BO3PAKEHHUS;

NPECTABIATh PE3yNIbTaThl PEIICHHS 3a7au, IKCIEPUMEHTA, UCCIICAOBAHUS, TPOCKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (opMaT BBICTYIUIGHHS C YYETOM 3ajad Ipe3eHTalud U
0COOEHHOCTEH ayIMTOPHH.

VY oOyuaromerocss OyayT cOpMHpPOBAaHBI YMEHHS CaMOOpPraHM3alMM Kak 4YacTb
PETYJISTUBHBIX YHUBEPCAIbHBIX YUCOHBIX 1EHCTBHIA:

COCTABJIATH IUJIAH, aJITOPUTM PEIICHHs 33aJau, BHIOMPATh CIIOCOO PEUICHUS C y4ETOM
UMEIOIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh U KOPPEKTUPOBAThH
BapUaHTHI pEHICHUH ¢ yu€TOM HOBOM MH(pOPMALIUH.

VY oOyuatomerocss OyayT chopMuUpOBaHBl yMEHHS CAaMOKOHTPOJIA Kak 4acTb
PETYJIATUBHBIX YHHUBEPCAIBHBIX YUCOHBIX ACHCTBUI:

BJIAJCTh HaBbIKAMH II03HABATEJIILHOM peQUIeKCHHM KaK OCO3HAHUS COBEPIIAEMBIX
JEHCTBUN W MBICIIUTEIBHBIX MPOIECCOB, X PE3YJIBTATOB, BIAACTh CIIOCOOAMU CaMOTIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3yJibTaTa PeLIeHUs MaTeMaTHUECKON 3ajauu;

NpPEBUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHHKHYTH IPH PEUICHWHU 3a]la4d, BHOCHTH
KOPPEKTHBBI B JIEATEIbHOCTh HA OCHOBE HOBBIX 00CTOSITEIbCTB, JaHHbBIX, HAHAEHHBIX OLIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLIEHUBATb COOTBETCTBHE pe3yJibTaTa LEIM M YCJIOBUSAM, OOBSICHATh IHPUYUHBI
JOCTIDKEHUSI WM HEJOCTHDKEHUS PEe3yJIbTaTOB JEATENBHOCTH, HAXOIUTh OMIMOKY, IaBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY.

. Y oOyuaromierocst 0yayT cOpMUPOBaAHBI YMEHHUS COBMECTHOM JIEATEIIBHOCTH

MOHUMATh U UCIIOJIb30BaTh MPEUMYIECTBA KOMaHIHOW U MHIUBHLyaJIbHON paboThl IpU
pemeHnr y4eOHBIX 3a7ad, NPUHUMATh IE1h COBMECTHOW JIEATENbHOCTH, IUIAHHPOBATH
OpraHu3allMI0 COBMECTHOM paloThl, pacrpeneisaTh BUAbI padOT, AOroBapuBaThCs, 00CYXIaTh
MIPOIIeCC U Pe3yabTaT paboThl, 0000IIaTh MHEHHSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B IPYMIOBBIX (hopMax paboTsl (00CYyKIeHHs, 0OMEH MHEHUH, «MO3TOBbIE
IITYpPMBD» U WHBIE), BBITIOJHATH CBOIO YacTh Pa0OThl M KOOPJMHHPOBATH CBOWM JIEHCTBHSI C
JPYTUMH 4YJ€HaMU KOMaH]Ibl, OLIEHWBaTh KauyeCTBO CBOEr0 BKJIaJa B OOLIMM MPOIYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYAaCTHUKAMHU B3aUMOICHCTBUSI.

[To ywueGHOMy mpenmery "Marematuka" (Bkiarodas Kypcbl "Anrebpa u Havana
MaTemaruueckoro ananuza", "I'eomerpus"”, "BeposTHoCTh M cTaTHcTHKa") (0a30BBIH YPOBEHD)
TpeOOBaHUS K TMpPEeIMETHBIM pe3yJbTaTaM OCBOEHHUS 0a30BOI0 Kypca MaTeMaTHKU JIOJIKHBI
oTpakaTh: 1) BIaJieHWEe METOJaMH JO0Ka3aTelbCTB, aJTOPUTMAMH DPEUICHHS 3aJad; yMEHHe
dopMyIMpOBaTh  ONpENENCHUs, AaKCHOMBI U TEOpPEeMbl, MPUMEHATh UX, MPOBOJIUTH
JIOKa3aTeIbHbIE PACCYXKACHUS B XOJIe PEIIeHHs 3ajad; 2) YMEHHE ONEepUpOBaTh MOHITHSIMU:
CTEeTeHb 4YHCla, JiorapuM Yucia; yMEHHE BBIIOJHATH BBIYMCICHHE 3HAUYCHUH W
npeoOpa3oBaHusl BBIPAKEHUH CO CTENeHsMH H Jiorapudmamu, mpeoOpa3oBaHUS APOOHO-
pallMOHATIBHBIX ~ BBIp@XEHUH; 3) yMEHHE OINEepUpOBaTh MOHATUSMH: PpAIOHAIBHBIE,
UppalnroHaIbHbIe, TOKa3aTelbHbIe, CTENEeHHbIe, JIorapu(OMUYEeCKHe, TPUTOHOMETPHUYECKHE
YpaBHEHHMsI M HEPABEHCTBA, MX CHCTEMBI; 4) yMEHHE ONEpPUpPOBATH MOHATUSAMH: (QYHKLUS,
HeTpepbIBHAass (YHKIHWS, MPOU3BOIHAS, TEPBOOOpa3Has, OINpPEICIICHHBI WHTETpal, yMEHHUe
HaXOJIUTh MPOM3BOJHBIE AIIEMEHTAPHBIX (DYHKIUI, MCIONB3Yysl CIpPaBOYHBIE MaTEepHAaIIbL;
WCCIIEIOBATh B MPOCTEUIINX CIIydasX (YHKIUHA HA MOHOTOHHOCTH, HAXOJWTH HAWOOJBIINE H
HaMMEHbIINE 3HaYeHNUs PyHKUUH; CTPOUTH rpa)uKi MHOTOWIEHOB C MCIIOJIb30BAaHUEM alllapaTa
MaTeMaTHYECKOTO aHaJIM3a; MPUMEHSTHh MPOW3BOIHYIO INPH PEINICHHH 3a7ad Ha IBIKEHUE,
pemarb MpaKTHUKO-OPHEHTUPOBAHHbBIC 3a/laud Ha HauOOJbIINE W HAaMMEHBIINE 3HAUYEHUS, Ha
HaXO0KJEHUE ITyTH, CKOPOCTU U YCKOPEHHUS; 5) yMEHHE ONIepUPOBATh NOHATHIMHU: PAallIOHAJIbHAS
¢dyHKUMsA, mMoKa3zaTenbHass (yHKIUSA, cTeneHHas (yHKIuUs, Jgorapugmuyeckas (QyHKIHS,
TPUTOHOMETpUYECKHEe (YyHKIMH, 0OpaTHbIE (PYHKIIMU; YMEHHE CTPOUTH rpadyKH H3yYCHHBIX
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(GYHKUIMH, HCTIONB30BaTh rpaUKU MPU U3YUYEHUH MPOLIECCOB U 3aBUCUMOCTEH, MPH peIICHUH
3ajjad U3 ApPYrux y4eOHbIX NPEAMETOB U 33Jad M3 peabHON KU3HU; BbIpakaTh (HopMyiamu
3aBUCUMOCTHU MEXy BEIMYMHAMMU; 6) yMEHHUE pelIaTh TEKCTOBBIE 33Ja4l Pa3HbIX TUIIOB (B TOM
YucJie Ha IPOLEHTBI, 10JIU U YaCcTH, Ha IBU)KEHUE, pabOTy, CTOUMOCTb TOBAPOB U YCIIYT, HAJIOI'H,
3a[a4u U3 00J1aCTH YIPaBJICHHUS IMYHBIMHA M CEMEHHBIMU (PMHAHCAMH ); COCTABIISITH BHIPAKCHUS,
YPaBHEHHs, HEPAaBEHCTBA M MX CHCTEMbI II0 YCIOBUIO 3aJa4M, HCCIIECJOBATH IOJyYEHHOE
pelLleHNe U OLEHUBATh MPaBIONOA00HOCTb PE3yJIbTAaTOB; 7) YMEHHE ONEPUPOBAThH MOHATUAMU:
cpenHee apu(METHYECKOe, MeJIuaHa, HauOOJNbIleC M HAMMEHbICE 3HAYEHUs, pa3Max,
JUCIIEPCHs,  CTAaHJApPTHOE  OTKJIOHEHHE  4YUCIOBOro  Habopa; yMEHHE  M3BJIEKATh,
UHTEPIPETHPOBATh MH(POPMALIMIO, MPEJICTABICHHYIO B Ta0IMIaX, Ha AUarpammax, rpadukax,
OTPaKaIOIIyl0 CBOMCTBA peajbHbIX IPOLECCOB M SBJICHUH; NPEACTaBIATh MH(OPMAIHIO C
NOMOIIBI0 TaOJMII W AMarpaMM; HCCIIEIOBAaTh CTATUCTHYECKUE JAHHBIE, B TOM YHCIE C
OPUMEHEHHEM TpaUyecKuX METOJIOB U 3JIEKTPOHHBIX CPEICTB; 8) yMEHHE OIepUupoOBaTh
HNOHATUSIMM: CIy4YailHBIA OIBIT U CllydyallHOE COOBITHE, BEPOATHOCTb CIy4YailHOro COOBITHS;
YMEHHE BBIYMCIATH BEPOSTHOCTh C HCHOJIb30BAaHUEM TIpaUUECKHMX METOAOB; MPUMEHSThH
(bOpMyIIBI CIOKEHUSI U YMHOXKEHHUSI BEPOATHOCTEH, KOMOMHATOpHBIE (PaKTBI U (HOPMYIIBI MPH
peLIeHUH 3ajay; OLCHUBATh BEPOSITHOCTU PEAJIbHBIX COOBITHUIH; 3HAKOMCTBO CO CIIy4alHBIMU
BEJIMYMHAMH; YMEHUE PUBOJUTH IPUMEPHI IPOSIBIICHHSI 3aKOHA OOJIBIINX YHCEN B TPUPOTHBIX
U OOLIECTBEHHBIX SBJICHUAX; 9) yMEHHE ONepupoBaTh NOHATUAMU: TOUYKA, IPsAMasi, INIOCKOCTb,
IIPOCTPAHCTBO, JABYTPAHHBIM YIOJI, CKPCIIMBAIOLIMECS IIPSAMBIE, NapaJUICIIBHOCTh WU
NEPIEHIUKYJISIPHOCTD IIPSIMBIX U IUIOCKOCTEH, YTroJI MEXy NPSAMBIMH, YTOJI MEXIy NPSAMON U
IUIOCKOCTBIO, YTOJI MEXKAY IIOCKOCTSMH, PACCTOSIHUE OT TOYKHU O IIOCKOCTH, PACCTOSHHE
MEXy IPSIMBIMH, PACCTOSTHUE MEXKY ITUIOCKOCTSIMH; YMEHHE UCII0JIB30BATH IIPU PELLICHUH 33124
u3ydeHHble (AaKThl ¥ TEOpEeMbl IUIAHUMETPHH, yMEHHE OIICHUBATh pPa3Mepbl OOBEKTOB
OoKpyxatomero wmupa; 10) ymeHHe onepupoBaThb IOHSTHSAMM: MHOTIOI'DAHHUK, CEYECHHE
MHOTOTpaHHMKa, Ky0, napajuieenunes, npusMa, nupaMmua, Gurypa u HoBepXHOCTh BpallleHMs,
WIMHAP, KOHYC, 1ap, cdepa, cedyeHus (GUrypsl BpallleHus, MIIOCKOCTh, Kacaroulascs chepsl,
LHUJIUHAPA, KOHYCA, TUION[a1b TIOBEPXHOCTU MUPAMUIBI, IPU3MBI, KOHYCA, [IWIMH/PA, [JIOIA/b
cdeprl, 00beM KyOa, MPSMOYTOJIHOTO Mapajiesienunesna, MUpaMuabl, MPU3Mbl, LUIMHIPA,
KOHYcCa, I1apa; yMEHHEe n300paxaTb MHOTOI'PaHHUKH U IOBEPXHOCTHU BpAILlEHUs, UX CEYEHUS OT
PYKH, C IOMOILBIO YEPTEKHBIX HHCTPYMEHTOB U JIEKTPOHHBIX CPEACTB; YMEHHUE PACIO3HABATh
CUMMETPHIO B IPOCTPAHCTBE; YMEHUE paclio3HaBaTh MPaBUIbHbIE MHOTOTPaHHUKH; 11) ymeHue
ONEepUPOBATH MOHATUSAMU: JIBUKEHHE B MPOCTPAHCTBE, MOJOOHBIE (UTYyphl B MPOCTPAHCTBE;
HCIIOJIb30BaTh OTHOILIEHHUE IUJIOLAJeH MOBEPXHOCTEH M 00BEMOB NOJMOOHBIX GUIYp IpH
pemeHnu 3ana4; 12) yMeHue BBIYMCIATh T€OMETPUUYECKUE BEIIMYMHBI (JJIMHA, YToJl, TUIOIA/b,
0o0beM, MIIOLAaAb MMOBEPXHOCTH), HUCIONB3Ys H3y4YEeHHblE (GOpMysbl U MeToabl; 13) ymeHue
OIEpUPOBATh MOHATUAMU: NPSAMOYIOJbHAs CUCTEMA KOOPAMHAT, KOOPAMHATHI TOYKH, BEKTOD,
KOOPJIMHATBI BEKTOPA, CKAIIPHOE MPOU3BEACHHUE, YTOJI MEXIY BEKTOpPaMH, CyMMa BEKTOPOB,
NPOM3BEACHUE BEKTOpAa HA YMCIIO; HAXOJUTH C MOMOIIBI0 M3YyUEHHBIX (OPMYJT KOOPIUHATHI
CepeUHbl OTPEe3Ka, PACCTOSHUE MEXAy ABYMs TOukKamH; 14) ymeHHe BHIOMpPATh MOIXOSIINMA
U3yYEHHBII MeTOJX Ui peLIeHHs 3aJaud, paclo3HaBaTh MareMaTuyeckue (akTbl Hu
MaTeMaTUYeCKUe MOJENIU B NMPUPOJHBIX M OOIIECTBEHHBIX SBJIEHUSAX, B UCKYCCTBE; YMEHUE
IPUBOJIUTH MPUMEPHI MAaTEMATUYECKUX OTKPBITUH POCCUICKON M MHUPOBOM MaTeMaTH4eCKOU
HayKH.

2.CTpyKTYpa U coepkaHue Y4eOHOro npeamera
2.1. O6beM yueOHOro npeaMeTa ¥ BUAbI Y4eOHOI padoThI

Bun yuebHoU nesTensHOCTH Bcero Koa-Bo yacos
(ak.4.) B ceMecTpe
(ak.4.)




1 cemecTp
YueOHas Harpy3ka o0y4aronerocs 144 144
N3 uux:
YueOHblIe 3aHATHS (BCETr0): 128 128
Ypok
Jleknus
[Tpaktrueckoe 3anstue (Cemunap) 128 128
JIaboparopHoe / [IpakTudeckoe 3aHATHE TIO MOATPYIIIAM
Koncyabranuu 4 4
CamocTosiTe1bHasi padoTa 8 8
Buja npomekyTO4YHOI aTTecTallMu - IK3aMeH 4 4

2.2. TemaTuyecKuil IJIAaH U COJepKaHHe Y4eOHOI0 MmpeaMeTa

Buj yueOHoIi 1esiTeIbHOCTH (aK.4.)

1 | Beraucienus u npeodpa3zoBaHusl.

2 | YpaBHeHMs U HEPABCHCTBA.

%
g
]
o g = =
= 2 = o
B = E 'S
z EE | &
S ~ = o, =
= » = & g =
Conep:xanue yue0OHOro MaTepuasa 2 = sl g g =
3 = 2
2 g g 5| < E =
> ) g = v ° <
= > S = =
=L Z g
FE | &= =
= ﬁ = 1%}
s & = S
=" e = =
= | 2F |3
]
=
Cemectp 1
Pa3gen 1. IloBTopeHusi Kypca MATEMATHKH OCHOBHOM IIKOJIbI
Tema 1.1. I{enu u 3a0auu mamemamuku npu 0céoeHuu 3
cneyuanvhocmu. Yucna u gpluucnenus.
Conep:xkanue
1 HeHI/I 1 3aJ1a41 MaTECMATUKU IMPU OCBOCHUH CIICTUAJIbHOCTH.
2 | ba3oBble 3HAHMS U YMEHHSI [0 MATEMaTHKE B MPO(ECCHOHATBHON
nB HOBCCI[HeBHOﬁ JACATCIIBHOCTH.
3 I[eﬁCTBHH HaJl TOJIOKUTCIIBHBIMU U OTPHUIATCIIbHBIMHA YHCJIaMU, C
O6I)IKHOBCHHBIMI/I U ACCATUYHBIMU }Ip065[MI/I.
4 | JeiicTBus cO CTENCHIMH, POPMYIIBI COKPAIIEHHOTO YMHOXECHHS
Tema 1.2. IIponeHTHBIE BHIYHCIEHUS. 3
YpaBHeHHUs U HEPABEHCTBA
Coaep:xanue
1 | IIpocThie MPOIEHTHI, pa3HbIE CIIOCOOBI HX BHIYHACICHUS.
Pacuers! 111 IPUTOTOBJICHHUS. PACTBOPOB.
2 | JluueiiHble, KBagpaTHEIC, APOOHO-IUHEHHBIC YPAaBHCHHS U
HEPaBEHCTBA.
Tema 1.3. IIponieHTHBIE BHIYUCTEHHS B 3
npogeccuoHaANbHBIX 3a1a4ax
1 | [IpodeccnoHanbHO-OPUEHTHPOBAHHOE COACPIKAHUE (Comep KaHue
MPUKIIAIHOTO MOy is) Pacdersl B XuUMuUm.
2 | [pocTeie 1 citoKHBIE MPOLEHTHI. [IPOIICHTHBIC BEIYUCICHUS B
mpodecCHOHATLHBIX 3aa9ax.
Tema 1.4 Pemenne 3aga4. BxoaHoii KOHTPoJIb 3




3 | 'eomeTpust Ha MJIOCKOCTH

4 | KonrpospHas pabota

Pa3gen 2. Crenenu u kopHU. CTeneHHas1, IOKa3aTeJIbHAS H
Jorapupmuyeckas GyHKuuu

Tema 2.1 Crenennas ¢pyHkuus, ee cpoiicta. [Ipeo6pazoBanue
BBIPAKeHHi ¢ KOPHSIMHU N-0¥i CTEeNEeHH

1 | IloHsATHE KOPHS N-0i CTETICHH U3 JEHCTBUTEIHLHOTO YHCIIA.
®yukmuu Yy = Vx ux cBoiicta u rpaduku. CBOHCTBA KOpHS n-
OM CTENEeHU

2 | IlpeoOpa3zoBaHue HPPANMOHAIBHBIX BBIPAKSHUI

Tema 2.2 CBoiicTBa cTeneHH ¢ PAlHOHAJBHBIM U
JEeMCTBUTEILHBIM IOKA3ATEAMHU

1 | [loHsATHE CTENEHH C PAllMOHAIBHBIM MOKa3aresieM. CTeleHHbIE
(YHKIMH, UX CBOHCTBa M Tpaduku

Tema 2.3 PenieHne MppanoHaabHbIX YPABHEHU

1 | PaBHOCHJIBHOCTB MPPAIIMOHAJIBHBIX YPAaBHECHUH.

2 | MeToapbl pelieHus UppaloHaIbHbIX YPaBHEHHH.

Tema 2.4 Iloka3atenbHas pyHKnus, ee cBoiicTBa. Iloka3aTeanHble
YPABHEHMSI M HEPABEHCTBA

1 | CreneHb c IPOU3BOJIEHBIM AEHCTBUTEIBHBIM [TOKA3aTEIEM.
OnpeneneHue Noka3aTeabHON QYHKIIUY U e CBOMCTBA.
3HAKOMCTBO C IPUMEHEHUEM TI0Ka3aTeNbHOU QYHKINH.

2 | Peulenue noka3aTenbHBIX ypaBHEHHH METOAOM ypaBHUBAHUS
MOKa3aTejei.

3 | Peuienue nokasaTeibHBIX ypaBHEHHI METOJIOM BBEACHHS HOBOM
MepEeMEHHOM, (YHKIHOHAIHHO-TPAPHUSCKIM METOIOM.

4 Pemenne nokazaTenbHBIX HCPAaBCHCTB

Tema 2.5 Jlorapudm uncaa. CoiicTBa jorapumoB.

1 | Jlorapudwm umcina.

2 | CgoiicTa orapudmMos.

3 | Onepanus gorapuMUpOBaHU

Tema 2.6 Jlorapupmuyeckas ¢gyHkuus, ee CBOicTBA.
JlorapugmMuyeckue ypaBHeHusl, HEPaBeHCTBA

1 | Jlorapudmudeckas GyHKIHUS U €€ CBOHUCTBA.

2 | Ilonarue norapudmMudeckoro ypasHeHus. Oneparus
MOTEHIIMPOBaHMS. TpH OCHOBHBIX METO/Ia PEIICHNUS
Jorapu(pMHUIECKUX YpaBHEHUH: (PyHKINOHAIBHO-TpaQUIeCKui,
METO/1 TIOTEHIMPOBAHUS, METOJI BBE/ICHHUS HOBOH NepeMeHHOU

3 | JlorapudmMudeckne HepaBeHCTBA

Tema 2.7 Jlorapu¢gMbl B NpUpoOje M TeXHUKE

IpodeccroHanbHO-OPUEHTUPOBAHHOE COECPIKAHUE
(conepkaHue MPUKIAJTHOTO MOJYJIs)

IIpumenenne nmorapudma. JlorapudmMudeckas crnupaib B
npupone. Ee MmaTemaTnueckue cBOMCTBa

Tema 2.8 Pemenue 3agau. CrenenHasi, mokaszarejibHasi H
Jorapupmuyeckasi pyHKUMHU

CrenieHHas, OKa3aTeIbHAS U TorapupMudecKas QyHKITUH.
Pemenue ypaBHeHUH

Pa3zgen 3. OCHOBBI TPUMTOHOMETPHHM.
Tpuronomerpnueckue QyHKIUUHA

Tema 3.1 TpuronomeTpuyeckue (pyHKIMH NPOM3BOJILHOIO YIJa,
qyucaa

Panuannas mepa yria. IIoBopoT Touku BOKpYT Haudasa
koopauHat. OnpeneneHue cuHyca, KOCHHyca, TaHT€HCca U
KOTaHTeHCa. 3HAaKU CHHYyCa, KOCUHyCa, TaHI€HCa U
KOTaHI'€HCA 110 YETBEPTSM.

3aBUCUMOCTh MCKAY CUHYCOM, KOCUHYCOM, TAHT'CHCOM U
KOTAHT'CHCOM OJHOT'O U TOT'O K€ yIJja

Tema 3.2 OcHOBHBbIC TPHUTOHOMETPHYECKHE TOXKIAECTBA
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TpuronomeTpudeckue ToxaecTBa. [IpeodpaszoBaHus
MPOCTEHIINX TPUTOHOMETPUIECKHX BhIpaxeHui. CHHyC,
KOCHHYC, TAHT€HC M KOTAHT'€HC YTJIOB O U - O

Tema 3.3 Tpuronomerpuyeckue (pyHKIIMH, UX CBOiicTBa M
rpa¢guxku

OOnacTp omnpeseNneHUss U MHOXECTBO 3HAUECHHH
TPUTOHOMETPUUECKUX (GYHKIMHA. UETHOCTH, HEUETHOCTD,
MEPHOINYHOCTh TPUTOHOMETPUUECKHUX (PYyHKIMI.

CBoiicTBa ¥ rpauKu QYHKIMHA Y = COS X, y =sin X,y =tg X, y =
ctg X.

CxxaTre U pacTshDKeHHE TPaQUKOB TPUTOHOMETPHUIECKUX
¢yaxouit. [IpeobpazoBanne rpaguKOB TPUTOHOMETPHUECKUX
byHKIIHH

Tema 3.4 OOpaTHble TPpUTOHOMeTpUYeckue (GyHKIMHU

OO6patHbIe TpUTOHOMeTpUIeckre QyHKIuH. X cBOWCTBa 1
rpaduKu.

Tema 3.5 Tpuronomerpuueckue ypaBHeHUs M HEPABEHCTBA

YpaBHeHHE cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a,
ctg x = a. PellieHne TpUrOHOMETPUUYECKUX YPABHEHHH OCHOBHBIX
TUIOB: MPOCTEHIINE TPUTOHOMETPUYECKHE YPABHEHUS,
CBOJIAINIMECS K KBaJpaTHBIM., peIlacMble pa3IokKEeHHEM Ha
MHOKUTENH, ONHOPOAHBIE. IIpocTelie TpPUroHoMeTpuIecKue
HEpaBEeHCTBA

Tema 3.6 Pemenue 3agay. OCHOBbI TPUTOHOMETPHH.
Tpuronomerpunueckue QyHKIUHA

IIpeoOpa3oBanue TPUTOHOMETPUUCCKUX BhIpaKeHHM. PereHne
TPUTOHOMETPUUYECKUX YPABHEHUM U HEPABEHCTB , B TOM YUCIIE
C HCIOJIb30BaHHEM CBOWCTB (DYHKIIHI

Konrponbhas pabora

Pasznen 4. IlpousBoaHasi M nepBoodpa3Hasi GyHKIUH

Tema 4.1 IloussTHe nMpou3BOAHOH. DOpPMYJIbI U NpaBHIIA
auddepeHupoBaHus

[Ipupamenue aprymenra. [Ipupamenne Gpynknnu. 3agaqm,
MPUBOASIINE K MOHATHIO TPONU3BOHOH. OrmpenesneHue
MPOU3BOJHON. AJITOPUTM OTBICKAHHS IPOU3BOJHOM.

Dopmysl quddepeHIIPOBAHSL.

[pasmuna quddepeHnrpoBanus

Tema 4.2 IlonsiTHe 0 HenmpepbIBHOCTH (yHKUUH. MeTOx
HHTEPBAJIOB

[Monstue HenpepsiBHON (yHKINH. CBOHCTBA HEMPEPHIBHON
¢ynkIuH. CBSI3b MKy HEIPEPBIBHOCTHIO U
JuddepeHIUPyeMOoCThI0 PYHKIIUHU B TOUKE.

AJNTOpPUTM pelIeHNs] HEpaBEHCTB METOI0M HHTEPBAJIOB

Tema 4.3 'eomeTpuyeckuii U (PU3NYECKHIl cMBICT NPOU3BOAHOI

I'eomeTpuueckuii CMBICI TMPONU3BOAHON (YHKIHU — YIIIOBOI
ko3 dunneHT kacaredpbHON K Tpaduky (QyHKIHH B TOUKE.
YpaBHeHHE KacaTelabHON K rpaduky (YHKIHH. ANTOPUTM
COCTaBIICHUS] ypaBHEHMS KacaTelbHOW K rpaduky (yHKIHN

y=f(x)

Tema 4.4 MoHOTOHHOCTH (pyHKIMHU. TOYKM IKCTpPEeMyM

Bospacranme u yOpiBaHue (YHKIHH, COOTBETCTBHE
BO3pacTaHusi W yObIBaHMS QYHKIMU 3HAKy IPOU3BOIHOM.
3ajaud Ha MaKCUMYM M MHHHUMYM.

AJ'Il"OpI/ITM HUCCIICa0BaHUA q)yHKIlI/II/I 1 IMOCTPOCHUA €€ rpa(bm(a C
IIOMOIIIBIO l'[pOPI3B0,HH0171

Tema 4.5 UccaenoBanue QyHKIMIl M NMOCTPpOeHHEe rpadgukos

HccnenoBanue GpyHKIMU HAa MOHOTOHHOCTD U ITOCTPOCHHE
rpauKoB

Tema 4.6 HamOoJsibliee M HaMMeHbIIee 3HAYeHUS] (PYHKIMH
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Haxoxnenne HanOONBIIETO W HAMMEHBIIETO 3HAYCHHUH
(hyHKIMH, MOCTPOCHHE TPa(HKOB C HCIOIH30BAHUEM alllapaTa
MaTEMAaTHYECKOr0 aHaIn3a

Tema 4.7 Haxo:xaeHue onTHMAJIBLHOTO pe3yJsabTaTta ¢ IOMOoUbI0
HpOI/I3B0llHOI7[ B MPAKTUYCCKHUX 3aJavdax

[IpodeccronanbHO-OPHEHTHPOBAHHOE COZIEPKaHUE
(comeprkaHue MPUKIIAJIHOTO MOAYJIS)

Hanmenniiee u HanbOOIbIIEE 3HAUCHUE (l)yHKHI/II/I

Tema 4.8 IlepooOpa3nasi pynkuuu. IIpaBuiia HaxoxkaeHus
NepBO0OPAa3HbBIX

O3HakoOMJICHHE C TOHATHEM HMHTErpaia W MepBOOOpasHOW ISt
¢y y=f(x).

Pemenne 3amad Ha CBs3b MEPBOOOPA3HOM M ee TPOW3BOIHOM,
BBIYUCIICHIE NIepBOOOpa3HON 1ysi maHHOW QyHKIuH. Tabnmia

(dopmys Ui HaXOKAEHUS NepBOOOpPa3HBIX. M3ydeHne nmpasmia

BBIYHCIICHHS IEPBOOOPA3HOM

Tema 4.9 Iluowans kpuBoJMHeiiHON Tpaneuuu. Popmy.Ja
Helorona —JleiiOnuna

3agaun, OPUBOAANINE K MOHATUIO ONPEAEICHHOTO HHTErpana —
O BBIYMCIICHUU ILIOLAAY KPUBOJMHENHHON Tpaneuuu. Ilonstue
omnpezenéHHOro MHTerpana. ['eomerpuueckuii U Quanueckuii
CMBICIT ompenencHHoro uHrerpana. ®opmyna Herorona —
JleliGHuma.

Pemenne 3a1a4 Ha IPUMEHEHNE UHTETPaJIA Ul BEIYUCICHUS
(U3MYECKHUX BEINYUH U IUIOIIaeH

Tema 4.10 Pemenue 3anau. [lpousBognass u nepBoodpazHasi
pyHkuuu.

®dopmynsl 1 npaBuia nuddepennupoBanus. Mccnenopanue
(hyHKIHI ¢ TOMOIIBI0 TTpou3BogHON. Hanbonemee
HavMEeHbIIIee 3Ha4eHNs QYHKIMH. Brrancienne nepBooOpa3HoOi.
[IprmMenerne nepBoodpa3zHOr

Paspgen 5. DiieMeHTHI TeOpUH BePOSITHOCTEH M MaTeMATH4eCKOM
CTATHCTHKH.

Tema 5.1 Co0biTHe, BepoSTHOCTH coObITHS. Cll0:KEeHue U
YMHO:KeHHE BepPOSITHOCTEIA.

CoBMecCTHBIE M HECOBMECTHBIE COOBITHS. TeopeMsbl 0
BEPOSTHOCTH CYMMBI COOBITHH.

YcnoBHasE BEPOATHOCTh. 3aBHCHMBIE U HE3aBHCHUMBIE
coObiTusi. TeopeMbl O BEPOSITHOCTH IPOU3BEICHHSI COOBITHI

Tema 5.2 BeposTHOCTH B MpodecCHOHAIBHBIX 3aa4yax

[MpodeccroHabHO-OPUEHTUPOBAHHOE COJIEPIKAHUE
(conepkaHue MPUKIATHOTO MOJYJIS

OTHOCHUTEIbHAS YacTOTa COOBITHS, CBOWCTBO €€
ycTounuBocTU. CTaTHCTUYIECKOE OIMpPENEICHHE BEPOSITHOCTH.
OrieHKa BEPOSITHOCTH COOBITHS

Tema 5.3 /luckperHas ciay4yaiiHasi BeJIMYHHA, 3AKOH ee
pacnpeeaeHus

Buabr cinyuaiitasix BenmuuumH. OmpeneneHue IUCKPETHOM
Clly4aliHOM BEIMYHUHBL. 3aKOH pacHpeaeieHusl JUCKPETHON
ciydaiiHOH BenuuuHbl. Ee 4nclOBbIE XapaKTEpUCTUKH

Tema 5.4 3agaunm MaTeMaTHYeCKO# CTaTHCTHKH.

[epBuuHast 00paboTKa CTaTUCTUUECKUX AaHHBIX. UnciioBbIe
XapaKTEepUCTUKH (CpesHee apupMeTHIecKoe, MENaHa, pa3Max,
qucnepcus). Pabora ¢ Tabnnuamu, rpadukamu, 1uarpaMMamMu

Tema 5.5 DiieMeHTHI TeOPHH BEPOSITHOCTEH W MaTeMaTHYeCKO
CTATHCTHKH

Bunsl coObITHI, BEPOATHOCTh COOBITHIA. ClIOXKEHUE U
YMHOXEHHUE BeposiTHOCTE!. JluckpeTHast ciydaiiHasi BeJIWYMHA,
3aKOH €€ pachpeeNieHrs. 3aJadud MaTeMaTHYeCKOH
CTaTHUCTHKH.
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Pazpnen 6. IlpsiMbie ¥ II0CKOCTH B IpocTpaHcTBe. KoopauHaTel u
BEKTOPbI B POCTPAHCTBE.

Tema 6.1. OcHoOBHBIC IOHATHS cTepeoMeTpnu. Pacnosioxkenne
NPSIMBIX U IJIOCKOCTEI

IIpeamer ctepeomerpuu. OCHOBHBIE MOHATHUS (TOYKa, MpsMas,
IJIOCKOCTH, MPOCTPAHCTBO). OCHOBHBIE aKCHOMBI
crepeomeTpun. Ilepecekaromuecs, napajiieibHble U
CKpEIIMBAIOIINECS TpsIMble. YTOJI MEXAY NPSIMBIMH B
npoctpancTe. IlepneHnuKyIIpHOCTE TpsSMBIX. OCHOBHEBIE
MIPOCTPAHCTBEHHBIE (PUTYPHI

Tema 6.2. IIapa/uleIbHOCTH NPSAMBIX, NPAMOH U IVIOCKOCTH,
ILIOCKOCTEH.

[MapannensHbIe psiMast B TUIOCKOCTh. Omnpenenenue. [Ipu3Hak.
Cgoiictra. [Tapamnensabie miockoctu. Onpenenenue. [Ipu3Hak.
CgoiictBa. Terpasap u ero snemeHTsl. [lapamnmenenumen u ero
a1eMeHThl. CBOWMCTBA MPOTUBOIOJOKHBIX TpaHed U
JuaroHaynei napasienenunena. IloctpoeHue 0OCHOBHBIX
CEYCHUMU

Tema 6.3. IlepnieHAMKYJISIPHOCTDH NPSAMBIX, NPSAIMO U NJIOCKOCTH,
IJIOCKOCTE

IlepnenpukynspHele npsmsle. [lapannenbHble NpsiMBbIE,
NEPIEeHIUKYJIApHBIe K IIockocTu. [IpusHak
NEPIECHUKYJISIPHOCTY IPSIMOU U INIOCKOCTH

Tema 6.4. Ilepnenauky.aap 1 HakJIoHHAasA. Teopema o Tpex
NnepneHIuKyJasipax

Ilepniennukynsap u HaknoHHas. Teopema O Tpex
HEPIEeHANKYJIsIpax. YTOI MEXIy HPsSMOH M INIOCKOCTBIO. YTOI
MEKY IUIOCKOCTSAMH. [IepreH UKy IIpHbIE TIIOCKOCTH.
PaccrosiHust B IpOCTpaHCTBE

Tema 6.5. KoopauHaTbl M BEeKTOPbI B IPOCTPAHCTBE

JlekapToBBI KOOPIMHATHI B IPOCTPaHCTBE. BeKTOpPEI B
npoctpancTse. Cllo’KeHNE U BBIYUTAHUE BEKTOPOB. Y MHOXXECHHUE
BeKTOpa Ha uucio. CKasipHOE MTPOU3BEICHUE BEKTOPOB.
IIpocreiimue 3ajauy B KOOpAUHATAX

Tema 6.6. HpﬂMble U IVIOCKOCTH B INPAKTHYECCKHX 3a/lavdax

[TpodeccronanbHO-OpUEHTUPOBAHHOE COJIEPIKaHKE (COJepPIKaHNE
MIPUKJIATHOTO MOJTYJIs)

B3aumHoe pacmosioxkeHre TpsIMBIX B MPOCTPAHCTBE.
[TapamienbHOCTh MPSAMOM M IUIOCKOCTH, NapallyIeIbHOCTh
IJIOCKOCTEH, NMEepHeHIUKYJIIPHOCTh IUIocKocTel. Pacnionoxenue
NPSIMBIX U TUIOCKOCTEH B OKpyXarolieMm Mupe (Tpupoje,
apXUTEKType, TEXHUKE). PemeHne mpakTuko-OpHEeHTHPOBAHHBIX
3aj1a4

Tema 6.7 Pemenue 3agau. IlpsiMble M IJI0CKOCTH, KOOPAMHATHI
U BEKTOPbI B NPOCTPAHCTBE

PacnonoxeHne mpsMBIX M IUIOCKOCTEH B IPOCTPAHCTBE.
[lepneHaUKYIIPHOCTD ¥ NMApaJuICIBHOCTD HPSIMBIX U
miockocTel. JlekapToBbl KOOPAUHATEI B IPOCTPaHCTBE. BekTopsl
B nIpocTpaHcTBe. CI0KEHHUE U BHIUUTAHUE BEKTOPOB. Y MHOXKEHHE
BeKTopa Ha uncio. KoopanHaTel BeKTOpa

KonTtponsHasg pabora

Paszpen 7. MHOrOrpaHHMKHM M TeJla BpallleHUs

Tema 7.1 Ilpusma, napaiienenunen, Ky0, nupaMmuaa u ux
ceyeHust

IIpm3ma (HakIOHHAS, TpsAMasi, MPaBHIbHAS) U €€ SJIEMEHTHI.
[Tapannenenunen. CBOWCTBa MPSAMOYTOIBHOTO
napayutenenunena. Ky6. [Tupamunga n e€ 31eMeHTHI.
IIpaBwiibHas nupamMuga

Tema 7.2 TlpaBuJibHbIe MHOTOTPAHHUKH B KHM3HU

Ilnomanp MoBEepXHOCTH MHOTOTpaHHUKOB. [Ipocreiimiue
KOMOWHAIMKA MHOTOTPAHHUKOB. BBIUHCIIEHHE 3J1eMEHTOB
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MIPOCTPAHCTBEHHBIX Guryp (p€0pa, TMaroHau, yriibl).
[IpaBuIbHBIC MHOTOTPAaHHHUKH

Tema 7.3 HnnuHap, KOHYC, AP H HUX 2
CceYeHHs

[IpodeccronanbHO-OPHEHTHPOBAHHOE COZIEPKaHNE
(comeprkaHue MPUKIIATHOTO MOIYJIS)

Hununap, konyc, cdepa u map. OCHOBHBIE CBOWCTBA IPSIMOTO
KPYTrOBOT'O LIMJIMHPA, IPSMOTO KPYroBOTO KOHYyca.
Wzo0paxeHune Tes BpalieHUs Ha IUIocKocTH. IlpencraBienue
00 yceuénroMm koHyce. CedeHHs KoHyca (mapauieIbHOe
OCHOBAHHIO M IIPOXOJISIIee Yepe3 BEpLINHY ), CEUCHHUS LIHITHHAPA
(TTapayueIbHO M IEPIICHANKYIISIPHO OCH), CEUCHMAX IIapa.
Pa3BépTka HMIMHAPA B KOHYC

Tema 7.4 O0beMbl U IUIOIIAAW MOBEPXHOCTEN TeJI 3
O6BeM npsMoyTroipHOTO Mapautenenunena. OopeM Kyoda.
OO0BbeMbl NpsMON MPU3MBI U HUIHHAPA. OOBEMBI TUPaMUIBI 1
koHyca. O0beM mapa.

Tema 7.5 Ilpumepsl cummeTpuii B npodeccuu 2
[IpodeccrnonanbHO-OPHEHTHPOBAHHOE COACPKAHHE
(conepkaHue MPHUKIAJTHOTO MOJYJIs)

IToHsATHE O CUMMETPHH B IPOCTPAHCTBE (LIEHTpaIbHasl, OceBas,
3epkanbHas). O000IIeHHe MPEICTaBICHUM O MPaBUIBHBIX
MHOTOTpaHHHMKaxX (TeTpasap, KyO, oKTasap, Jonexa’fp,
ukocasp).[Ipumepsl cumMMeTpHii B mpodeccrn

Tema 5.6 Pemenue 3agay. MHOTOTpaHHUKHM M TeJia BPallleHHs 2
OO06BeMBI 1 IUIOIAIN TOBEPXHOCTH MHOTOTPAHHUKOB U TEJ
BpalllCHUs

D

HpOMemyTO‘lHaﬁ aTTrecTalus . JK3aMEeH

Kouncyabranum | 4

Bcero | I 128 I I 8

3. KoHTpO/Ib M OLICHKA Pe3y/IbTATOB 0CBOCHHUS Y4eOHOr0 npeaMera

Texymuii KOHTPOJb YCHEBAEMOCTH M IPOMEXKYTOUHAas aTTecTalus OO0y4aroluxcs
OCYILECTBIIIIOTCS C TPUMEHEHHEM OIICHOYHBIX MAaTepUajioB MO Yy4eOHOMY HpeIMETy
(mpunoxenue Ne 1 - Ne 2 k paboueii mporpamme yueOHOTo MpeiMeTa), BKIFOYAIOUIUX OTKPBITYIO
(TOCTYTHYIO K OIyOJUKOBAHHUIO) U 3aKPBITYIO (HE pa3MelIaeMyto B CBOOOIHOM JIOCTYIIE) YAaCTH.

4. YcioBus peajiM3allui Y4eOHOIo npeamMera

Jnst peanuzanust yueOHOToO mpenMeTa MpeayCMOTPEH YUeOHBIM KaOMHET, OCHAIEHHBII
TUIIOBBIM O00OPYZOBAaHMEM U BO3MOXKHOCTBIO CBOOOJHOrO aoctyna B MHTepHET BO Bpems
y4eOHOT0 3aHATHS U B IEPUOJ] BHEYUEOHO 1eATeIbHOCTH 00yUYatOIIXCS.

TexHuueckue cpeacTtBa OOyudeHHs: KOMIIBIOTED C JIMIIEH3MOHHBIM MPOTrPaMMHBIM
obecrieueHreM U MyJIbTUMEIUUHBII TPOEKTOP, BHIXO B JIOKAIBHYIO CETh.

Harnsaneie mocoOusi, pa3aTouHblii MaTepHai sl MIPaKTHYECKUX padoT.

VYyeOHo-MeTOAMUECKOe o0ecnedeHue: pabodas mporpamma ydyeOHOro mpeamera
«MaTtemartukay, KaJleH1apHO-TeMaTHUeCKOe INIaHUPOBAaHUE, KOHTPOJIbHO-OLEHOYHbIE CPE/ICTBA.

4.1. YueOHo-MeToquYeCKOe U MHPOPMALMOHHOE 00ecTieYeHUe peaTu3anuu
yueOHOro nmpeamera

4.1.1. OcHoBHasA JTUTEpPaTYpAa:

1. TanasH, A. A. Marematuka : yueOnuk / A.A. Jlanassa. — 3-e u3., ucrp. 1 JI0m. —

Mocksa : UHOPA-M, 2023. — 544 c. — (Cpennee npodeccrnoHanbHOE 00pa3oBaHue).
-Tekct : snextponnbiit. - URL:https://znanium.ru/read?id=418454 (mata oOpatiieHwus:
1.06.2024). — Pexxum poctyma: mo noamnucke TromI['VY.
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4.1.2. lonoJIHUTEIbHAA JIUTEpPATypa:

1. lamasu, A. A. COopHUK 3a/1a4 110 MaTemaTuke: YueOHoe nmocooue/[lanasun A. A., 3-¢
u3l. - MockBa : @opym, UHOPA-M Uznarensckuit dom, 2021. - 352 c.: -
(ITpodeccuonanbHoe oOpazoBaHue). - TEKCT : AIEKTPOHHBIN. -

URL :https://znanium.ru/catalog/document?id=398658 (nara oOpamenus: 1.06.2024). —
Pexxumpoctyna: no noanucke TromlyY

4.1.3. CoBpemenHbie mnpodeccHoOHAIbHbIE 0a3bl AAHHBIX W HHPOPMANHOHHBbIE
CIPaBOYHbIE CHCTEMBI:
1. 3nanmym -  https://new.znanium.com/
. Jlans - https://e.lanbook.com/
. IPR Books -  http://www.iprbookshop.ru/
. Elibrary - https://www.elibrary.ru/
. HattmonanwHast anekrponnas oudauorexka (HOb) - https://rusneb.ru/
. MexBy30BcKas anekTponHas oubnmoreka (MOB) - https://icdlib.nspu.ru/
."UBUC" (bl nepuonnueckux u3nanmii) - https://dlib.eastview.com/browse
. Dnextponnas 6ubianoreka Tromry -  https:/library.utmn.ru/

01N WL AW

4.2. JInueH3MoHHOe U CBOOOIHO PACIPOCTPaHsieMoe IPOrpaMMHoe obecriedeHune, B
TOM YHCJIe 0Te€4eCTBEHHOI0 MPOU3BOACTBA
LibreOffice, mnardopmsr: Suaekc. Meccenmkep, Suaekc. Tenemocrt.

4.3. MaTepHaIbHO-TEXHHYECKOE 00ecrevyeHne peaTu3anui y4eOHOro mpeamera:

MynbTuMenuitHas yueOHasi ayJUTOpHs JJsl MPOBEAEHUS 3aHATUN JIEKIIMOHHOTO THUIIA
OCHAII[EHa CIEAYIOUIMMU TEeXHUYECKUMH CpeACcTBaMU OOy4eHUs U 00OpyaoBaHUEM: ydeOHas
Me0eb, T0CKa ayIuTOpHAst, MyJIbTUMETUIHHOE IPOSKIIMOHHOE U aKyCTHYEeCKOe 000pyI0BaHNE,
MEPCOHAIBHBIN KOMITBIOTED.

VYyeOHass aynuropus JUIsi TPOBEACHMS 3aHATHI CEMMHAPCKOTO THIAa OCHAIIEeHa
CIEIYIOIIMMHA TEXHUYECKHUMH CpeACTBaMH OO0yueHUss W 00opyJoBaHHeM: ydeOHas MeOelnb,
JIOCKa ayJUTOPHASI.

Ayautopust Uisl caMOCTOSITEIbHONW Pa0OTHl OCHAIICHA CIEIYIOIMIMMH TEeXHUYECKHUMHU
cpeactBamMu  0o0ydeHUss W 00OpynoBaHMeM: YyueOHasi MeOenb, JOCKa ayIuTOpHas,
MyIbTUMEANIMHOE TPOEKIMOHHOE W  aKyCcTHYeckoe oOOopyJoBaHWE, TepCOHANbHBIE
KOMITBIOTCPHI.


https://znanium.ru/catalog/document?id=398658
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[Ipunoxenue Nel K
paboueii porpaMme
JVCLATUTHHBI

OLHEHOYHBIE MATEPHUAJIBI 11O YYEBHOMY IIPEJIMETY
Mamemamurka
OTkpbITast 4aCTh

1. Cucrema oeHUBAHUSA

KoHTpons M oleHKa pe3ylbTaTOB OCBOCHHUS Y4YeOHOrO NpeaMeTa OCYIIECTBISETCS
IpernojaBaTesieM B IPOLlECCE IMPOBEACHUSI IMPAKTUYECKMX 3aHATUH, YCTHBIX OIPOCOB,
MaTeMaTUYECKOI0 IUKTAHTA, CAMOCTOATEIbHBIX U KOHTPOJIbHBIX Pad0T, TECTUPOBAHMS, a TAKXKE
BBINTOJIHEHHS TBOPYECKHUX PadOT.

YeTHBIE OMPOC HAa 3aHATHH TO3BOJIICT BBUICHUTH OOBEM 3HAHWUW CTYJCHTA II0
OINpe/IeNIeHHON TeMme, pasaeny, npoOieme. IIpu oneHMBaHMM YCTHOIO OTBETA YUWTBIBAETCA
KayecTBO M IIOJHOTa OTBETa Ha KOHTPOJIbHBIE BOIPOCHI, CTENEHb BIAJAECHUS H3YyYCHHBIM
MaTepHaJIoM IpU OTBETaX Ha JIOMOJHUTEIbHbBIE BOIIPOCHI.

IIpakTnueckasi padora — CpPEICTBO KOHTPOJs, IO3BOJIAIOLIEE OLCHUTh YMEHUS
00y4aroluXCcsl CaMOCTOSITENIbHO CTPYKTYpUpOBaTh CBOM 3HaHUS B IIpoOllecce€ pEIlIeHUs
IOPAaKTUYECKUX 3a/lady, OPUEHTHUPOBAaThCcsi B HMH(OPMALMOHHOM MpocTpaHcTBe. OlieHuBaHUE
BBITNIOJIHEHUSI JAHHOT'O CPEACTBA KOHTPOJISI OCYLIECTBIISETCS 110 MaTepHraliaM, Pe10CTaBIEHHBIM
oOyvaromuMcsi B NuUCbMEHHOH (¢opme. Ilpu oleHHBaHMM CaMOCTOSTENbHOM palbOThI
YUUTBHIBAETCSI CAMOCTOSATEIbHOCTD, IOJTHOTA OTBETA, TPAMOTHOCTb.

TBopueckass paGora - popmMa opraHuzanuum ydeOHOro Ipolecca, MpPU KOTOPOit
yYalmcst peJiaraloT BOIpockl, TPEOYIOIUEe HOBOTO, CAMOCTOATEIBHOTIO MOAX0/1a.

Pemienne 3ana4 - ¢popma KOHTpOJIS 3HAHWUN, YMEHHH M HaBBIKOB, KOTOPAas MO3BOJISET
OIpeeNIUTh YPOBEHb YCBOCHUS MaTepuaa; MpOBEPUTh KAY€CTBO YCBOEHUS; BBISICHUTD, KAKUMHU
KOHKPETHBIMU JICMCTBUSIMU OBNIaed OOYyYaroImUiics, OIpPENelUTh BO3MOXHBIE HMPUYMHBI
3aTpyIHEHUH; OCYIIECTBUTH KOPPEKLIUIO.

Teer — cpencTBO KOHTPOJIS CTENEHHM OCBOEHHUS OOYYaIOUIMMHUCH TEOPETHUYECKOIO
MaTepuaia M ¢akrorpapuyeckoro marepuaia. TecTOBble 3aJaHHUs NPEANOoJaraloT BbIOOP
BEPHOI0 BapuaHTa OTBETA U3 MEpeuHs MpejlaraeMblx, TpeOOBaHHUE JOMOJHUTH YTBEPXKIECHUE
IPOMYIIEHHBIM CIIOBOM, YCTAHOBUTH COOTBETCTBHE MEXIY SBICHUSMHU JIUTEPAaTypHOTO
nepuoza. [Ipu oneHnBaHUM pe3yabTaTOB TECTUPOBAHUS YUUTBIBAECTCS KOJIMYECTBO WU NPOLIEHT
JTAHHBIX 00YYaIOUIMMCS BEPHBIX OTBETOB.

2. ITacnopT OLeHOYHBIX MAaTePHAJIOB

Tembl yuebHOTO OneHouHble Konun Kpurepun
npeaMera MaTepuabl (bopmyarpoBKa OLICHUBAHHUS
(6u0bl u KOHTPOJIUPYEMOM
KOIUYEeCmE0) KOMIIETEHIINH

TeKkylmuii KOHTPOJIb YCIIEBAEMOCTH
Pasnea 1. [loBTopenunss | TBopueckas
Kypca MaTeMaTHKH paboTta
OCHOBHOM IIKOJIBI

Pa3znen 2. Crenenu n YcrHBIM onpoc Ouenka «5».
kopHu. CreneHHasi, OOyyaromuiics MoJaHO
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NnoKasarejibHasi U
Jorapupmuyeckas
GyHKuun

PacKpbLI CoiepKaHUe
Marepuana B 00bEme,
MPEeAYyCMOTPEHHOM
MPOrpaMMoit 1
yueOHuKOM. OH
U3JI0KUJI MaTepHral
IPaMOTHBIM SI3IKOM B
onpeaenE¢HHON
JIOTUYECKON
MOCJIe0BATEIHLHOCTH,
TOYHO UCIIONb3YS
TEPMHUHOJIOTHIO U
CHUMBOJIUKY.
OOyuaronmiics
MOKa3al YMEHUE
WTIOCTPUPOBATH
TEOPETHUECKUE
MOJIOXKEHUS
KOHKPETHBIMHU
puMepamu,
MPUMECHSThH UX B
HOBOW CUTYallUU IpU
BBITIOJTHCHUH
MPAKTUYECKOTO
3ananus. OH
MPOJIEMOHCTPUPOBAIT
YCBOEHUE paHee
W3YYCHHBIX
COMYTCTBYIOIINX
BOITPOCOB,
c(hOpMUPOBAHHOCTH U
YCTOMYHBOCTh
MCIOJIb30BaHHBIX MIPU
OTBETE YMEHUH U
HABBIKOB.

Onenka «4».

OTBeT B OCHOBHOM
COOTBETCTBYET
TpeOOBaHUSAM K
OTMETKE «5», HO NpHU
3TOM MUMEET OJIUH U3
HEJIOCTaTKOB: B
U3JI0KEHU U
JTOTTYTIIEHBI
HeOOoJIbIIIHe TPOOEIHI,
HE MCKa3WBIIINE
CO/IepXKaHus OTBETA,
WJTU JTOTTYIIICHBI
omuOKu i onee
JIByX HEJIOYETOB IIPH
OCBEIICHUHU
BTOPOCTETEHHBIX
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BOIIPOCOB HJTU B
BBIKJIa/IKaX.

Onenka «3».
Henonno unu
HETOCIIEI0BATEIHHO
PacKpbITO
coJiepiKaHue
MaTepuaia, HO
II0Ka3aHo ol1iee
MOHMMAaHHE BOIpoca U
MIPOJIEMOHCTPUPOBAHBI
YMEHHUS, TOCTaTOUHbIE
U1 JalnbHEHUIIIEro
YCBOCHUS
MIPOrPaMMHOTO
Matepuaina. Umenuch
3aTpyIHEHUS WIIN
JIOTTYIICHBI OLTUOKHU B
OTIpeICIICHUN
MOHATHH,
WCIIOJIb30BaHUN
TEPMHUHOJIOTHH,
JepTexKax,
BBIKJIQJIKAX,
WCIIPaBIIEHHBIE MTOCIIE
HECKOJIBKUX
HABOJSIIUX BOIIPOCOB
VUHUTEIIS.

OneHnka «2».

He packpsiTo
OCHOBHOE
CoJIepKaHue
y4eOHOro Marepuana.
OO6HapyxeHo
HEe3HaHUe WU
HETTOHMMAaHUE
YYEHUKOM OOJbIIeH
WU HanboJee BaKHOU
4acTH y4eOHOro
MaTepuaa.
Jlomy1ieHs! OMoKy B
oTIpeIeIICHUN
MOHATUH, TIPU
HCIIOJIb30BaHNN
TEPMHUHOJIOTUH, B
PHUCYHKaX, 4epTeiKax
win rpadukax, B
BBIKJIQJIKaX, KOTOPBIC
HE UCTPaBIICHBI TTOCTIE
HECKOJIbKUX
HABOJISIIUX BOIIPOCOB
YUUTETIS.
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Pa3zgen 3. OcHoBBI
TPUTOHOMETPHH.
Tpuronomerpuueckue
GyHKIun

[TpoMexyTouHas aTTecTanws 00yJaronuXcs

KOHTpPOJIbHas padora 1

ceMecTp

Pentenue 3anau

Ouenka «5» cTaBUTCS
B TOM CJIy4ae, Korja
3ajiaya pelieHa
MIPaBUIIBHO: XOJ]
pelleHus 3a1a4un
BEPEH, BCE JEUCTBUS U
npeoOpa3oBaHus
BBITIOJTHEHBI BEPHO U
paloHaIbHO; B
3ajJa4e, permaeMon ¢
BOIIPOCaMH WU
MOSICHCHUSIMH K
JNEHCTBUSM, JTaHBI
TOYHBIC U
MIpaBUIIbHBIE
(GOopMyJIUPOBKY; B
3aJ1aue, peraemMoi ¢
MTOMOIIBIO YpaBHEHUS,
JTlaHbl HEOOXOIUMbIE
TIOSICHCHHST;, 3aITHCH
MIPaBUJIbHBI,
PacIoJIOKEHBI
MIOCJIE/I0BATEIBHO,
JTaH BEPHBIN U
MCYEPIBIBAIOIINN
OTBET Ha BOMPOCHI
3a/1auu; clenaHa
MIPOBEPKA PEIICHUS.
Ouenka «4» craButcs
B TOM CJIy4ae, €cliu
MIPY MPABUIHLHOM XOJI€
perieHus 3a1aun
nomytieHa 1 Herpyoas
ommoka wim 2-3
HeJouerTa.

Ouenka «3» cTaBUTCS
B TOM CJIy4ae, eciu
XOJT peIIeHUS
MIpaBWJICH, HO
JIOTIYIIEHBI: a) 1
rpy0as omubKa u He
6onee 1 Herpy0oii; 6)
1 rpy0as ommbka u He
Oosee 2 HeIOUETOB; B)
3-4 HerpyOble OMOKN
IIPU OTCYTCTBUU
HEJIOUETOB; I')
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JOIyTIeHO He Oonee 2
HerpyObIX omuOoK u 3
HEeJI04eTOoB; 1) Oonee 3
HEJ0YETOB IIPH
OTCYTCTBUH OMIMOOK.
Onenka «2» craBuUTCSI
B TOM Ccly4ae, Korjaa
YHUCJI0 OMHO0K
MIPEBOCXOUT HOPMY,
IIPH KOTOPOH MOXKET
OBITH BBHICTABJICHA
MOJIOXKUTEIIbHAS
OIICHKA.

Paznen 4.
IIpousBoanass n
nepBoodpa3Has
GyHkuun

[IpakTnueckas
pabora

Onenka «5» craBuTCs
B TOM Clly4ae, Korjaa
3a/1aua pelieHa
MPaBWIBHO: X0/
perieHus 3a1aun
BEpEH, BCE JEHUCTBUS U
npeoOpa3oBaHUs
BBINOJIHEHBI BEPHO U
palMoHAIbBHO; B
3aja4e, peraeMon ¢
BOIIPOCAMH HJIH
MMOSICHEHHUSMH K
JNEUCTBUAM, JTAHBI
TOYHBIC U
MpaBUIILHBIE
(bopMyIMpOBKH; B
3aJa4e, pemaeMon ¢
MOMOIIIbIO YPAaBHEHMUS,
JTaHbI HEOOXOIUMbIE
MMOSICHCHUS; 3aIIUCH
MIPaBUJIBHBI,
PacnoJIOKeHbI
MOCJIEIOBATEINILHO,
JIaH BEPHBIN U
MCYEPIBIBAFOIINI
OTBET Ha BOIPOCHI
3aJa4H; cAcIaHa
MIPOBEPKA PEIICHUS.
Onenka «4» cTaBUTCSA
B TOM CJIy4ae, eclin
MIPU IPABUIBHOM XOJ1€
perIeHus 3a1a9u
nomyiiena 1 Herpyoas
omnoOka i 2-3
HeJouera.

Onenka «3» cTaBUTCSA
B TOM Clly4ae, ecliu
XOJ] peIICHUS




18

MIpaBWICH, HO
JIOTYIIEHBI: a) 1
rpy0Oas ommbKa u He
6onee 1 Herpy0oii; 6)
1 rpy0as ommbka u He
0osee 2 HEJIOUETOB; B)
3-4 HerpyObIe OTMOKN
MIPU OTCYTCTBHUH
HEJI0YETOB; I')
JIOTyIIIeHO He Oonee 2
HErpyOBIX OIHUOOK U 3
HeJ04eToB; 1) Oonee 3
HEJ0YCTOB IIPH
OTCYTCTBHUH OIIHOOK.
Onenka «2» CTaBUTCS
B TOM cJIy4ae, Koraa
YHCJIO OMINOOK
MIPEBOCXOIUT HOPMY,
TP KOTOPOH MOKET
OBITH BEICTABJIEHA
MTOJI0KUTEIIbHAS
OLICHKA.

Pazjen 5. DiemeHTBI
TeOPHUHU BEPOSITHOCTEM
U MaTeMaTHYeCKOMH
CTATHUCTUKU

VYcerHbI onpoc

Ornenka «5».
OOyyaromuiics MoJHO
PacKpbUI COIepIKaHNE
MmarepHaia B 00béme,
MPEAYCMOTPEHHOM
IIPOrpaMMoi u
yueOnnkom. OH
M3JI0KUI MaTepran
TPaMOTHBIM SI3BIKOM B
OnpenenEHHON
JIOTUYECKON
MOCJIEI0BATEIbHOCTH,
TOYHO UCTIONB3YS
TEPMUHOJIOTHIO U
CHMBOJIUKY.
OO0yyarommmiics
MOKa3ajl YMEHHE
WJUTIOCTPUPOBATH
TEOPETHUUECKUE
TTOJIOKEHUS
KOHKPETHBIMU
puMepamH,
MIPUMEHATH UX B
HOBOH CUTYallUH MPH
BBITTOJIHEHUH
MPaKTUYECKOTO
3ananusi. OH
MIPOJIEMOHCTPUPOBAIT
YCBOEHHUE paHee
M3YYEHHBIX
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COITYTCTBYFOIIHUX
BOIIPOCOB,
c(hOpMUPOBAHHOCTH H
YCTOMYHBOCTh
MCIOJIb30BAHHBIX TIPH
OTBETE YMECHUH U
HABBIKOB.

Ouenka «4».

OTBeT B OCHOBHOM
COOTBETCTBYET
TpeOOBaHUSIM K
OTMETKE «5», HO IIpH
3TOM UMEET OJUH W3
HEJOCTaTKOB: B
U3JI0)KEHU U
JIOTTYIIEHbI
HeOobIIHe TPOOETIHI,
HE MCKa3UBIINE
COJIEpXKaHUs OTBETA,
WM JTOTTYIIEHbI
oImmOKM Wi Oojee
JIBYX HEAOYETOB MPH
OCBEIICHUHU
BTOPOCTETICHHBIX
BOIIPOCOB UJIU B
BBIKJIQ/IKAX.

Onenka «3».
Henosxo ninn
HEMoCIeI0BaTEIbHO
PacKphITO
cojiepKaHue
Marepuaia, HO
MOKa3aHo ol1iee
MMOHMMAaHHE BOTIpOCca U
MIPOJIEMOHCTPUPOBAHBI
YMEHHSI, TOCTATOYHBIC
1 JalabHEUIIIEro
YCBOEHUS
MPOrPaMMHOTO
Marepuaia. menuce
3aTpyIHEHUS WIN
JTOTYTIIEHBI OIUOKH B
onpeieJICHun
MMOHSITHM,
UCIOJIb30BaHUU
TEPMHUHOJIOTHH,
yepTexax,
BBIKJIQJIKAX,
UCIIPABIIEHHBIC MTOCIIE
HECKOJIbKUX
HABOJISIIUX BOIIPOCOB
YUUTETIS.




20

Onenka «2».

He packpsito
OCHOBHOE
coJiep>kaHue
y4eOHOTo MaTepuania.
OO6HapyxeHO
HE3HAHHE WIN
HEMOHUMAaHUe
YYEHUKOM OOJIbIIei
WM HanboJiee BaXKHOM
4acTH y4eOHOTO
MaTepuaia.
Jomy1ieHs! ommoKku B
ompeeNieHun
IIOHATUH, TIPH
UCIOJIb30BaHUU
TEPMUHOJIOTHH, B
PHUCYHKaX, 4epTeKax
WM rpadukax, B
BBIKJIa/IKaX, KOTOpbIE
HE MCIIPABIICHBI ITOCIIE
HECKOJIbKUX
HABO/ISIIIIUX BOIIPOCOB
YUUTEIIS.

Paznea 6. [Ipsimblie u
TUIOCKOCTH B
NMPOCTPAHCTBE.
Koopaunatsl n
BEKTOpPHI B
NPOCTPAHCTBE.

[IpakTnueckas
pabota

Onenka «5» ctaBUTCA
B TOM Clly4ae, Korja
3a/1aua pelieHa
MIPaBUIIBHO: X0
perieHus 3a1a4n
BEpEH, BCE JCUCTBUA U
npeoOpa3oBaHUs
BBITIOJIHEHBI BEPHO U
panMoHaIbHO; B
3aa4e, peraeMon ¢
BOIIPOCAMH HJIH
MOSICHEHUSIMU K
JIEHUCTBHAM, JAaHBI
TOYHBIC U
MpaBUIILHBIE
(bopMyIHpPOBKH; B
3ajJa4e, peraeMon ¢
MTOMOIIbIO YPAaBHEHHS,
JIaHBI HEOOXOIMMBIC
MOSICHEHUS; 3aIIICH
MPaBUJIbHBI,
PacCTOJIOKEHBI
MOCIIEIOBATEIIBHO,
JTaH BEPHBIN U
HCUYEPIIBIBAKOLIUN
OTBET Ha BOIPOCHI
3aJa4; cAcIaHa
MIPOBEPKA PEIICHUS.
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Onenka «4» cTaBuUTCSA
B TOM CJIy4ae, eclii
MIPH PABUIIBHOM XOJIE
peIIeHUS 3a1a4i
nomymieHa 1 nerpy6as
omunoOka mm 2-3
HEJI0YeTa.

Onenka «3» cTaBuUTCS
B TOM CJIy4ae, eCiiu
X0l PEIICHHS
MIpaBWICH, HO
JIOTYIIEHBI: a) 1
rpy0as omuOKa 1 He
6onee 1 Herpy6oii; 0)
1 rpy6ast ommOka u He
0osee 2 HEJIOYETOB; B)
3-4 HerpyObIe OMOKU
IIPU OTCYTCTBUU
HEI0YETOB; I')
JOTIyIIeHo He Oouee 2
HErpyOBIX OIMOOK U 3
HeJ04eToB; 1) Oonee 3
HEJ0YCTOB IIPH
OTCYTCTBUH OMIMOOK.
Onenka «2» cTaBUTCSA
B TOM cJTy4ae, Korjaa
YHUCJI0 OMNO0K
MIPEBOCXOUT HOPMY,
MIPU KOTOPOI MOXKET
OBITH BEICTABJICHA
MOJI0XKUTEIbHAS
OI[CHKA.

Paspnen 7. MHOrorpaHHUKH
U TeJa BpalleHus

VYcerHbIM onpoc

Onenka «5».
OOyyaromuiics MoJHO
PacKpbLI cofiepKaHHUe
MmarepHaia B 00bEme,
MIPEeyCMOTPEHHOM
[IPOrpaMMoin u
yueOHuKOM. OH
U3IIOKUJT MaTepHual
IPaMOTHBIM SI3BIKOM B
onpeaeneHHON
JIOTUYECKOMN
MOCJIeI0BATEIbHOCTH,
TOYHO HCTIONB3YSI
TEPMUHOJIOTHIO
CHUMBOJIUKY.
OO0yuarommiics
MOKa3aj yMEHUe
WTIOCTPUPOBATH
TEOPETUYECKHE
MOJIOXKEHHUS
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KOHKPETHBIMU
IpUMEpamH,
MPUMECHSTDH UX B
HOBOU CUTYallUH MPH
BBIIIOJTHCHUH
MPaAKTHUYECKOTO
3aganusa. OH
MIPOJIEMOHCTPUPOBAIT
YCBOEHUE paHee
M3YYEHHBIX
COMYTCTBYIOIINX
BOITPOCOB,
c(hOopMUPOBAHHOCTDH U
YCTOMYHUBOCTD
MCIIOJIb30BAaHHBIX MPU
OTBETE YMEHUH U
HaBBIKOB.

Orenka «4».

OTBET B OCHOBHOM
COOTBETCTBYET
TpeOOBAHUSIM K
OTMETKE «5», HO MpHU
9TOM HMMEET OIUH U3
HEIOCTAaTKOB: B
H3JI0KCHUU
JTOTTYTIIEHBI
HeOOoJIbIIINe TPOOEHI,
HE UCKa3UBIIIHE
CO/IepXKaHus OTBETA,
WJTU IOTTYIIICHBI
OIIMOKH HIIH OoJiee
JIByX HEIOYETOB IIPH
OCBCIICHUU
BTOPOCTETICHHBIX
BOIIPOCOB WJIU B
BBIKJIAJIKAX.

OrneHka «3».
Hemomao nmm
HETOCIS0BaTEILHO
PacKphITO
cojiepxKaHue
Marepuaia, HO
IMOKa3aHo 00I1ee
MMOHUMaHKE BOIIPOCa U
MPOJIEMOHCTPUPOBAHBI
YMEHUS, TOCTAaTOYHBIC
1 JalabHEUIIIEro
YCBOEHUS
MIPOTrPaMMHOTI0
Marepuaia. menuce
3aTpyAHEHUS WIH
JIOMYTIIEHBI OMMOKH B
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OINpeEIICHUN
MMOHSATHUH,
UCTIOJIb30BAHUHU
TE€PMUHOJIOTHH,
yepTexax,
BBIKJIAJIKAX,
UCTIpaBJICHHBIE TIOCIIE
HECKOJIbKUX
HABOJISIIINX BOIIPOCOB
YUUTEIS.

Onenka «2».

He packpsito
OCHOBHOE
coJiepKaHue
y4ueOHOro Marepuaia.
OOHapy:xeHo
HE3HAHHE WIN
HEMOHUMAaHUe
YYEHUKOM OOJIbIIei
WK HauboJiee BaXXHOM
4acTu yueOHOro
Mmarepuaa.
Jomy1iiieHs! ommOKku B
OnpeesIeHun
MOHATUH, TIPU
WCTIOJIb30BaHUHT
TE€PMUHOJIOTHH, B
PHCYHKaX, YepTexax
win rpadukax, B
BBIKJIaZIKaX, KOTOPBIE
HE UCIIPABJICHBI 11OCIIe
HECKOJIBKUX
HaBOJIAIINX BOIIPOCOB
YUUTEIIS.

Hrorosas arrectanus 00yJaromnuXcsi:
JuddepenunpoBannbiii | TecTupoBanue 100%-80% - oTu1.
3a4eT 2 ceMecTp 79%-60% - xop.
59%-40% - ynoB.
39% - Hey.

3. TunoBble OlleHOYHbIE MATEPUAJIBI

TBopueckasi pabora: pazpaboTka npe3eHTaluil Ha Temy: «Maremaruka B npodeccun
JlabGopaHT MO KOHTPOJIO KauecTBa ChIPbs, pEaKTUBOB, MPOMEKYTOUHBIX MPOIYKTOB, TOTOBOM
MPOAYKIMH, OTXO/I0B IIPOU3BOJICTBAY

IIpakTyeckas padora.

1.0Onpenenure cymMMy yIjaueHHOTO Hajora, paBHoro 13%, ecnu cymma 3apabotka 45 000 p.

2. CKOJIBKO IIPOLIEHTOB OT 2 M COCTABJIAIOT 8 MM?

3. Ha ckoibkO TpOLIEHTOB M3MEHWJIACh BEJIMYMHA, €CJIM OHa yBenuuuiack B 11,4 paza?
Bribepute BepHBIii OTBET.

4. Bripazute 350,8% uunciom. BeiOepute BepHBbIi OTBET.
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5. Cnauana 6bu10 BhIIIaueHO 75% cymMmbl 3aiima, 3aTtem 25% ot octatka. CKOJNBKO OCTaNoCh
BBIIJIATUTH, €CJIM CyMMa 3aiiMa coctasiisuia 100 000 p.?

6. UTo Takoe NpOLEHTHOE OTHOIIEHUE IBYX uncen? YTo Moka3bplBaeT OTHOLIEHUE ABYX Uncen?
7. CmemaB 30-nponieHTHBIA B 60-TIPOLIEHTHBIA PACTBOPHI KUCIOTH U 100aBUB 10 Kr 4mcTOU
BO/JIbI, IOJTYYHIN 36-TIPOLIEHTHBIN pacTBOp KucaoThl. Eciu 651 BMecTo 10 Kr Bozb! 106aBmmm 10
Kr 50-IpOIIEHTHOTO pacTBOpa TOM ke KHUCIOTHI, TO MOJY4YHId Obl 41-pOIICHTHBIA PaCcTBOP
KUCI0Thl. CKOJIBKO KujiorpaMMoB 30-IIPOLEHTHOIO PacTBOpa HCIONb30BAIN IS MOIYYESHUS
cmecu?

8. CMenranu HEKOTOPOE KOIMUECTBO 1 1-IIpOIEHTHOrO pacTBOpa HEKOTOPOT'O BEIIECTBA C TAKUM

7K€ KOJIMYECTBOM 2 1 -IIPOLIEHTHOT0 pacTBOpa 3TOro BemiecTBa. CKOJIBKO MPOLIEHTOB COCTABISAET
KOHIEHTpAIUs IOTyYUBIIErocsi pacTBopa’?
9. Nmerorcs nBa cocyna, coaepxamue 12 kr U 8 Kr pacTBOpa KHUCIOTHI Pa3IMYHON
KOHIEHTpaluu. Eciiu ux cnuth BMeCTe, TO MOIy4YUM PacTBOp, coaepkaiiuii 65% kucnotsl. Eciu
)K€ CITUTh PaBHBIC MAcChl ATUX PACTBOPOB, TO TOJIYYEHHBI pacTBOp Oyner comepxkarb 60%
KUCTOTHI. CKOJIBKO MTPOILIEHTOB KUCIIOTHI COJEP>KUTCS BO BTOPOM pacTBope?

Bonpochl NOArOTOBKH K YCTHOMY OIIPOCY:

1 cemectp

1. IlpocThie IPOLIEHTHI, Pa3IMYHbIE CIOCOOBI UX

BBIUMCIICHMUSL.

. PacueTsl 11 npUroToBIEHUS pacTBOPOB.

. Pelienne nMHENHBIX, KBAAPATHBIX YPABHEHUIA.

. [loHsiTHA KOpHSA N-0H CTENEHH, CBOWCTBA KOPHS

. [loHsiTHE cTenenu ¢ palMoHaIbHBIM [TOKa3aTeNeM, JEMCTBUSI CO CTETIEHSMHU.
. Iloka3zaTtenbHOE ypaBHEHUE, UX BUJIBI M CIIOCOOBI X PEILICHHS.
. Onpenenenue norapudma.

. CBoiicTBa norapudma.

. Paguannas mepa yrina.

10. Onpenenenue cuHyca, KOCUHyca, TAHI€HCA U KOTAHTEHCA.
11. OcHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.

12. TIpeobpazoBanue rpaukoB GyHKIHMH.

2 cemecTp.

OO NO O WN

[TpaBuna quddepeHunpoBaHus.

®opmyiiel 1uddepeHIpOBaHUS.

[TepBooOpazHas, Tabnuma nepBooOpas3HbIX.

MakcumyM 1 MUHHUMYM (DYHKITUH.

B3anmMHoe pacronioskeHre IpsMbIX B IPOCTPAHCTBE.

B3anMHOe pacnonokeHue MI0CKOCTEN.

Onpeznenenue NpuU3Mbl, MapajieNenunesna, NpsMOyrojbHOro napaienenunena, Kyoa,

UPaAMUJIBI.

8. IlpaBuibHBIE MHOTOTPAHHUKHU U UX CBSA3b C XUMUEH.

9. Ompenenenne NMIMHAPaA, KOHYCA, chepsl U Mapa.

10. ®opmyiibl 06bEMOB MHOTOTPAHHUKOB U TEJI BPaIIECHUSI.

IIpome:kyTounas arrecrtauus (1 cemectp)
KonTtpoabHnas padora

NoabkowhE

Bapmuanr 1
Pemure 3amaun:
3anaua 1. MaccoBasi 10,1 puMecH
B o6pa3iie Bemecta Mmaccoit 200 r okazayiock 12 r mpuMecei.
Haiinure npoueHTHOE COEepKAHUE YUCTOIO BEIECTBA.
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3anaua 2. [IpuroroBienne cMecu

s mpurotoBieHus: cmecu Tpedyetcs B3saTh 240 1 BemecTBa A u 360 r BemecTsa B.
Onpenenure MacCOBYIO 0O Ka)KJI0TO BELECTBA B IPOLIEHTAaX

3anaua 3. Paz0aBiieHue pacTBopa

Nmeercs pactBop 00bEMoM 400 M ¢ koHueHTpanueit 25%. K nemy no6asmin 100 mi1 BOasL.
Haiiaute HOBYIO KOHIIEHTpAIIMIO pacTBOpa (B MPOIEHTAX).

Bapmuanr 2
Pemure 3agaun:
3anaua 1. MaccoBasi 1011 IpuMecH
B o6pa3iie Bemecta Mmaccoit 300 r okazayiock 12 r mpuMecei.
Haitgure nmpoueHTHOE CoAepKaHNE YUCTOTO BEILIECTBA.
3anaua 2. [lpuroroBiienue cMmecu
Jns npurorosnenus cmecu Tpedyercs B3aTh 340 r BemectBa A u 460 r BemecTsa B.
Onpenenute MacCOBYIO OO KaXKIOTO BEIIECTBA B MPOIEHTaX
3anaua 3. Pa3baBiieHue pacTtBopa
Nmeetcs pactBop 00bEMoMm 400 M ¢ koHteHTparueit 25%. K nemy no6aswmnu 100 M1 BOIBL.
Haiinute HOBYIO KOHIIEHTPALIUIO pacTBOpa (B MPOLIEHTAX ).

HroroBas arrecraunus (2 cemectp)
JAnddepeHnupoBaHHbIii 32a4eT B BUe TECTUPOBAHUSA

HNuctpykius: Beibepute oMH MpaBUIbLHBIN OTBET

3agaHue

1. Yro Ha3bIBAIOT CTENEHBIO Yncia?
A) mnpousBeleHME J[JAHHOTO 4YHMCIAa Ha caMo ce0s 3aJaHHOE KOJIMYECTBO pa3
b) Paznenenue yncna Ha camo cebs
B) CymMa 1aHHOTO uncia ¢ caMuM coboi

2. Kakoe U3 KOHKPETHBIX BHIPAKEHHH SBJIAETCS KOPPEKTHBIM MpeEICTaBIeHneM 537
A) 5+5+5
b) 5*5*5
B) 5:5:5

3. Kak Ha3pIBaeTcst mporiecc Hax0XKACHUS TIPOU3BOJHON QYHKIIUU?
A) IIpoussenenue
b) Iuddepenunponanue
B) Tpancdopmarust

4. Yto Ha3bIBAaETCSl CHHYCOM YyTJia B IPSIMOYTOJIbHOM TPEYTOJIbHUKE?
A) OTHOLIEHNE TPOTHUBOJIEIKAIIETO KaTeTa K TUIIOTEHY3€.
b) OTHoIeHNe THIIOTEHY3bI K MPOTUBOJIEKALIEMY KAaTETy.
B) OTHomIEHNE IpUIIeKaIIero KaTeTa K IPOTUBOJIEKAIIEMY KaTeTy.

5. Kak o0o3HauaeTcst KOCUHYC yria?
A) sin
b) cos
B) tg

6. Kaxkas u3 popmysa cooTBETCTBYET OCHOBHOMY TPUTOHOMETPHUIECKOMY TOXKIECTBY?
A) sin?x + cos?x =1
b) sinx + cosx =1
B) sinx * cosx = 1

7. Uemy paBeH sin 90 ?
A) 0
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B) 1
m%

Yemy pasen cos 0 ?
A)0
b)1
B) &
2

Kaxk o6o3Hauaercst mpousBoaHas GpyHkiuu f(x)?
A) ')

B) [ f(x)dx

B) = f(x)

10.

BepositHoCTB — 3T0?

A) JlocToBepHOE COOBITHE

Bb) OTHomeHue ynca 6JIaronpusTHBIX KCXOJIOB K YHCITY BCEX BO3MOXKHBIX
B) Yucno ucxoos

11.

BeposiTHOCTB T0CTOBEpHOTO COOBITHS paBHA:
A0

b) 0,5

B)1

12.

CKOJIBKO BCETO BO3MOKHBIX HCXOJIOB IIPU OPOCKE ABYX KYOHKOB?
A)6

b) 12

B) 36

13.

Bri6epute npaBuibHy0 GOpMyITy KJIACCHUYECKON BEPOSTHOCTHU:
AP==2
n
B)P=nxm
B)P=n—m

14.

Cpennee apudmernueckoe BHIOOPKH — 3TO:
A) Mona

b) Menuana

B) Cpennee 3Hauenune

15.

Kak 3anaercs npsiMasi B mpocTpaHcTBe?
A) OxHoit Toukon

b) JIBymst Toukamu

B) Tpems Toukamu.

16.

KomnmnuaecTtBo pebep y kyda:
A) 6

b) 8

B) 12

17.

®opmyna odbeMa HUIHHIIpA:
A)V=1nr2h

b) V= 2nrh

B) V= 4nr?h

18.

dopmyna odobema KoHyca:
AV = %nrzh

B) V = nr?h

B)V = gnrzh

19.

Kakoii u3 BapuaHTOB — HEBO3MOXKHOE COOBITHE?
A) Breimagienue opsa npu noaopackiBaHUA MOHETHI
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b) Brinasienue yeTHOro Uncna Ha MIECTUTPAHHOM KyOHKe
B) Brimaznenue uncna 7 Ha mMeCTUTPAaHHOM KYOHKe

20. Yemy paBHa mpou3BoaHas mocTossHHON ¢yHkuuu f(x) = C?
A) 0
b)C
B) x




