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Pabouas mporpamma yueOnoi aucuurmiuabel OJ[.03 Marematuka pa3paboraHa B
cootBeTcTBUM ¢ DenepanbHbIM TOCYIapCTBEHHBIM 00pa30BATENbHBIM CTaHAAPTOM
(mamee — ®I'OC) mo cmenuansbHOCTH CpeaHEro MPOoheCcCHOHATBPHOTO 00pa30BaHUS
(mamee - CIIO) o6pazoBanus (mamee - CI10) 38.02.03 OneparmonHasi 1eITeIbHOCTh
B JIOTUCTHKE YTBEPXKIEHHOTO MpUKa3oM MuHHCTEpCTBA 00pa3oBaHus U Hayku PO Ne
257 ot 21.04.2022, ®I'OC cpeanero obmero oOpa3oBaHHs, YTBEPKIECHHOTO
npukazoM MunucrepcTBa npocsemieHus PO ot 17.05.2012 Ne 413 (¢ u3meHeHUsIMU
Ha 27.12.2023 r.) u npumepHoi paboue mporpamMmoi o0IIeo0pa3oBaTEIbHON
TUcIUIUIMHbL - «MaTtematuka» s npodeCcCHOHANBHBIX — 00pa30BaTEIbHBIX
OpraHu3allvii, yTBEpKICHHOM Ha 3acemanun CoBeTa MO OLIEHKE COJIEpKaHUS U
KauecTBa MPUMEPHBIX pabouyux MporpamMm oOIeo0pa3oBaTENbHOTO U COLHUAIBHO -
IYMaHUTapHOTO LIMKIIOB cpeAHero npodeccuonanpsHoro odpaszoBanus [Iporokomn Ne
14 ot «30» HOs1Ops 2022.
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1. MACHOPT PABOUYEN MMPOI'PAMMBbBI YUYEBHOMU
JAUCHUIIJINHBI O4.03 MaremaTuka

1.1. ObsaacTh npuMeHeHusi padoyeil MporpaMmbl
PabGouast mporpamma y4eOHOW IUCIUIUIMHBI SIBIISCTCS YacThlO TPOTPAMMBI
MOATOTOBKU crHenuanucTtoB cpeanero 3eHa (manee — [ITICC3) B cooTrBeTcTBUM €
OI'OC CIIO mno cnenuansHoctu 38.02.03 OmnepannoHHast eATEIbHOCTh B
JIOTUCTHKE.
1.2. MecTo y4eOHoii nucuniuinabl B ctpykrype HIICC3:
VYueOHas qucMIUIMHA BXOJUT B 001ieo0pazoatenbubii 1iuki [ITICC3.

1.3. llesn u TpeGOBaHMS K pe3yJibTaTaM O0CBOEHHS Y4eOHOM TUCIUIINHBI:

B pesynbraTte oOCBOCHHMS Yy4e€OHOM MMCHMIUIMHBI OOYYAIOIIMICS JOJHKEH
JNOCTUYb CJIIEIYIOIIHNE PE3YJIbTAThI:

JINYHOCTHBIE:

- OCO3HaHHE OOYYalOIUMHUCS POCCUUCKON TPaKIAHCKONW HJIEHTUYHOCTH,
TOTOBHOCTh K CAMOPa3BUTHUIO, CAMOCTOSTEILHOCTH U CAMOOIIPEICIICHUIO;

- HalMyue MOTHBAalMM K OOYyYEHUI0O U JIMYHOCTHOMY PAa3BUTHIO;
LIeJICHANPABJICHHOE Pa3BUTHE BHYTPEHHEW MO3UILIMHM JTUYHOCTH HA OCHOBE JIyXOBHO-
HPABCTBEHHBIX LEHHOCTEW HaponoB Poccuiicko dPenepanuu, HCTOPUYECKUX H
HallMOHAJIBHO-KYJIbTYPHBIX ~ Tpaauliiii, (QOpPMHUPOBAaHUE CHUCTEMbl  3HAYUMBIX
[EHHOCTHO-CMBICJIOBBIX ~ YCTAHOBOK,  AHTUKOPPYILHUOHHOTO  MHPOBO33PEHUS,
IIPaBOCO3HAHMS, YKOJOTUYECKONU KYJIbTYPhI, CIOCOOHOCTH CTAaBHUTHh LIEJU M CTPOUTH
KU3HEHHBIE TUUIaHbI;

- c(hOpMHUPOBAHHOCTH MPEJCTABICHUN O MAaTEMAaTHUKE KaK YHUBEPCAIbHOM
SI3bIKE HAYKH, CPEACTBE MOJICTUPOBAHUS SIBJICHUW U MPOIECCOB, UJIESIX U METOJax
MaTeMaTUKH;

— MOHUMAaHUE 3HAYMMOCTH MaTEMAaTHUKH JIJIsi HAYYHO-TEXHUYECKOTO IIporpecca,
c(hOpPMUPOBAHHOCTh OTHOIIEHUS K MaTeMaTHUKEe KaK K 4YacTd OOIIeYeI0BEYECKON
KyJbTYphl 4Ye€pe3 3HAKOMCTBO C HCTOpPUEH pa3BUTHS MaTEMaTHKH, DBOJIIOIUEH
MaTEeMaTUYECKUX UJICH;

— Ppa3BUTHE JIOTHYECKOTO MBIILIEHUS, MPOCTPAHCTBEHHOTO BOOOPAKEHUS,
AITOPUTMHYECKON KYJIBTYPhl, KPUTHUYHOCTH MBINUICHUS Ha ypOBHE, HEOOXOAMMOM
Ut Oymymie nmpo¢eCCUuOHANIBHON NESITEIbHOCTH, JIJISl MPOJAODKCHUST 00pa30oBaHuUs U
caMmo00pa3oBaHus;

— OBJIaJICHUE MATEeMATHYECCKUMHU 3HAHUSMU U YMEHHSIMHU, HEOOXOJIMMBIMU B
MOBCEIHEBHOM >KU3HHU, JIJII OCBOECHUS CMEXHBIX €CTECTBEHHOHAYUYHBIX JUCUHUIUIMH U
JTUCITUTUIMH TPO(PECCUOHAIIBHOTO IIUKJIIA, JIJISl TOJy4YeHUs 0Opa3oBaHHsS B 00JIACTSX,
HEe TPeOYIOMMX Yri1yOJeHHOW MaTeMaTHYeCKOW MOJITOTOBKH;

— TOTOBHOCTb M CHOCOOHOCTH K OOpa3oBaHWIO, B TOM  YHCIE
caM0OOOpa30BaHMIO, HA TMPOTSHKEHWU BCEH JKU3HM; CO3HATEIbHOE OTHOIICHUE K
HEMPEPHIBHOMY OOpPA30BaHUIO KaK YCIOBHIO YCHENIHONW TpoQecCUOHAIbHOW U
0OIIIECTBEHHOM IESITEIbHOCTH;

— TOTOBHOCTH M CIHOCOOHOCTh K CaMOCTOATENbHOM TBOPYECKOW U
OTBETCTBEHHOM JIESITENBHOCTH;



— TOTOBHOCTb K KOJUIEKTUBHOW paboTe, COTPYJHUYECTBY CO CBEPCTHUKAMU B
o0pazoBaTenbHOM, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-UCCIEI0BATENBCKOM, MPOSKTHOM
U IPYTUX BUJIAX AEATEIbHOCTH;

— OTHOILIEHHE K TPOPECCUOHATILHON IESITEILHOCTH KaK BOBMOKHOCTH y4acTHSs
B PpEIIEHUU JIMYHBIX, OOIIECTBEHHBIX, TOCYJAPCTBEHHBIX, OOIICHAIMOHAIBHBIX
poOJieM;

MeTanpeaMeTHbIe:

- YMEHHE CAMOCTOSTENBHO ONPEAEIATh LUEIN AESITENBHOCTH U COCTABIISITH
IUIaHbl  JIESITEIBHOCTH; CAMOCTOSITEJIBHO  OCYIIECTBIISITh, KOHTPOJHMPOBATH U
KOPPEKTUPOBATh AEATEIbHOCTD;

- WCMOJIb30BaTh  BCE  BO3MOXKHBIE  PECypCbl ISl JIOCTHKCHHS
MIOCTABJICHHBIX IIEJI€ U peanu3aluu IJIAaHOB JEATEIbHOCTH; BBIOMPATH YCIICIIHBIC
CTpaTEruu B Pa3IMYHbIX CUTYAIUX;

- yMEHUE TMPOJYKTUBHO OOIIATHCS W B3aUMOJICMCTBOBATH B MPOIECCE
COBMECTHOM JEATEIBHOCTH, YYUTHIBATH MO3ULUU JIPYTUX YUYACTHUKOB JAEATEILHOCTH,
3¢ pekTUBHO pa3peniaTh KOHPIUKTHL;

— BJIaJICHUE HABBIKAMH TO3HABATEJIHHOM, y4eOHO-HCCIEeI0BaTEIbCKON U
POEKTHOW JESATENbHOCTH, HAaBBIKAMU pa3pelieHuss Mpo0JeM; CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIbHOMY MOMCKY METOJOB PELICHUS MPAKTUYECKUX 3a/aad,
MPUMEHEHUIO PA3JIMYHBIX METOJ0B MO3HAHNUS;

- TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITENIbHOW HWH(OPMAIMOHHO-
MO3HABATEIILHOW JIEATEIBHOCTH, BKJIIOYAsi YMEHHUE OPUECHTUPOBATHCS B PA3IMYHBIX
HUCTOYHUKAX HUH(POpMAIMK, KPUTUYECKH OICHUBATh M  HUHTEPIPETUPOBATH
nH(pOpMaIIUIo, MOTYyYaeMYI0 U3 Pa3IMUHbIX UCTOYHUKOB;

— BJIAJICHUE SI3BIKOBBIMH CPEJICTBAMHU: YMEHHUE SICHO, JIOTHYHO M TOYHO
U3JlaraTb CBOIO TOYKY 3pPEHMsI, MCMOJIb30BaTh AJCKBATHBIE SI3BIKOBBIE CPEICTBA; —
BJIaJICHUE HaBBIKAMHU TIO3HABATEIbHOM peIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUM W MBICIUTEIBHBIX IPOLECCOB, UX PE3YJbTATOB M OCHOBAHUM, T'PAHUIL
CBOETO0 3HAaHMS M HE3HAHUS, HOBBIX MO3HABATEIBHBIX 3a7a4 M CPEICTB I HX
JOCTUKEHUS,

- LEJIECyCTPEMJIEHHOCTh B TOMCKaX W NPUHATHM  PEUICHUH,
COO0pa3UTENBLHOCTh U WHTYHUIIUSI, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTaBICHUIM;
CITOCOOHOCTH BOCITPUHUMATH KPACOTY U TAPMOHHUIO MUPA;

npeaMeTHbIe:

1) yMeHHe OIepUpOBaTh TMOHATHIMH: OINpPEACICHUE, aKCHOMa, TeopeMa,
CJIEICTBHE, CBOMCTBO, MPHU3HAK, J10KA3aTEIIbCTBO, PABHOCHWIBHBIE (hOPMYIHPOBKH;
ymeHue GopMynupoBaTh 0OpaTHOE W MPOTHUBOMOJIOKHOE YTBEP)KIACHUE, MPUBOIUTH
IpUMEpbl U KOHTPIPUMEPHI, HUCIOJIH30BaTh METOJ MATeMaTHYECKOW WHIYKIIUH;
MPOBOJUTh JIOKA3aTEIbHBIC PACCYXKICHUS TMpPU PELUICHUU 3aJa4, OLECHUBATh
JIOTUYECKYIO MPABUIIBHOCTD PACCYXKICHUIM;

2) yMEHHUE ONEepUPOBATh MOHATHUSIMHU: MHOXECTBO, IMOAMHOMXECTBO, ONEPAINU
HaJl MHO>KECTBAMH; YMEHHE HCIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJis
ONMCAHUs PEATBHBIX MPOLECCOB U SIBJICHUN U MPU PELICHUH 3334, B TOM YHUCIIE U3
JIPYTUX Y9eOHBIX MPEIMETOB,;



3) yMeHHe orneprupoBaTh MOHATHAMH: rpad, CBI3HBIN rpad), AepeBo, UK, rpad
Ha IUIOCKOCTH; YMEHHE 3aJaBaTh U OIMUCHIBaTh Tpadbl Pa3IU4YHBIMU CIOCOOAMU;
MCIIOJIb30BaTh Tpadbl IPHU PEIICHUN 33]1aY;

4) ymeHue CBOOOIHO ONEPUPOBATH MOHSATHSIMHU: COUYCTAHHE, NEPECTAHOBKA,
YUCJIO COYETAHUH, YMCIO IEepecTaHOBOK; OMHOM HbIOTOHA; yMmMeHHME NPUMEHSTH
KOMOMHATOpHBIE (PAKTHI U PACCYKIACHUS ISl pEIIeHUs 3a/1a4;

5) yMmeHHe omepHupoBaTh IMOHATUSIMH: HATYpajJbHOE YHUCIO, IIEJI0e YHCIIO,
OCTaTOK MO MOJYJIIO, PALlMOHAIBHOE YHUCIO, HPPAlMOHAIbHOE YHUCIO, MHOXKECTBA
HaTypaJIbHbIX, II€JIbIX, pPALUOHAJIBHBIX, JEUCTBUTEIBHBIX  UHUCEN; YMEHHE
UCIOJIb30BaTh; IPU3HAKHU AEITUMOCTH, HAUMEHBIINNA OOLIMI AETUTENb U HAUMEHBIIIEE
olmiee KpaTHOe, auropuT™M EBKiIMza MpH pemieHuH 3a4ad; 3HAKOMCTBO C
Pa3IMYHBIMH MO3UITMOHHBIMU CHCTEMaMU CUHCIICHUS;

6) ymeHHe CBOOOAHO ONEPUPOBATh TOHATHSIMH: CTEIEHb C  IEJIBIM
MoKa3aTejieM, KOpPeHb HATypadbHOW CTENEHH, CTENeHb C PalUOHAIBHBIM
MoKasarejeM, CTeNeHb C JCWCTBUTEIbHBIM (BEIIECTBEHHBIM)  IIOKa3aTelieM,
jorapudm Yucia, CHHYC, KOCHHYC M TAaHT€HC ITPOU3BOJIBHOTO YUCIIA;

7) yMeHHE OIepUpOBATh  IOHATUSMH:  TOXICCTBO, TOXICCTBEHHOEC
npeoOpazoBaHuE, ypaBHEHUE, HEPABEHCTBO, CHUCTEMa YpPAaBHEHUH U HEPABEHCTB,
pPaBHOCUJIBHOCTh ~ YpaBHEHMH,  HEpPaBEHCTB U  CHUCTEM,  palMOHAJIbHbIE,
UppanoHaIbHbIE, NoKa3aTesbHbIE, CTETICHHBIE, Jorapudmuueckue,
TPUTOHOMETPUUYECKUE YpPAaBHEHUS, HEPABEHCTBA M CUCTEMbl; YMEHHME peIlaTh
ypaBHEHUS, HEPABEHCTBA M CHUCTEMbI C IMOMOILBIO PA3IUYHBIX MPUEMOB; pPELIATh
ypaBHEHHS, HEPAaBEHCTBA W CHCTEMbl C TIapaMeTpOM; MPHUMEHSATHb ypaBHEHUS,
HEPABEHCTBA, WX CHUCTEMBI I pEIICHUS MaTeMaTWYeCKUX 3aJad W 3a1ad W3
pa3IMYHBIX 00JacCTel HAYKH U peajbHOM KU3HMU;

8) ymeHune CBOOOTHO ONEPHUPOBATH MOHATHIMHU: TpapuK QyHKIUH, oOpaTHAs
GyHKUMA, KOMMO3UIMUS (YHKUMM, JWHEWHas (QYHKUUSA, KBaapaThuyHas (QyHKIuS,
CTeTeHHass (YHKIMS C IEJIbIM T[OKa3aTeleM, TPUTOHOMETpUYecKkue (yHKIUH,
oOpaTHble TpUTOHOMETpUUYECKHE (YHKLIMH, [OKa3aTeslbHAas M Jiorapudmuueckas
GyHKIIMK; yMEHHE CTPOUTh Trpaduku (YHKIHA, BBIOJHATh MNPeoOpa3oBaHUS
rpagukoB (QyHKIMI; yMEHHE HCIHOJb30BaTh Tpaduku GYHKIMN a1 WU3y4YeHUs
MPOLIECCOB M 3aBUCUMOCTEN MPH PELICHUU 3a/1a4 U3 APYTrUX y4eOHBIX NMPEAMETOB U
U3 pEaJbHOM >KM3HM; BBIpaKaTh (OpMYJaMU 3aBUCUMOCTH MEXIY BEIHMUYMHAMU;
yMEHHE CBOOOIHO OINEpPUPOBATh MOHATHSIMH: YETHOCTh (PYHKLIMH, NEPUOAUYHOCTDH
(GyHKIIUYA, OTPaHUYCHHOCTh (YHKIIMA, MOHOTOHHOCTh (YHKIHH, OKCTPEMYM
dyHKIMH, HanOOJIbIIIee ¥ HAMMEHBIIIee 3HAUCHHs (YHKIIUU Ha MMPOMEKYTKE; YMCHHE
POBOAUTH HCCIIEIOBaHHE (YHKIIMU; YMEHHE HCIIONbh30BaTh CBOMCTBA M Tpaduku
GyHKUMHA 11 pellleHUs YpaBHEHWM, HEpPaBEHCTB M 3aJad C IapamMeTpaMy;
U300pakaTh Ha KOOPAMHATHOW TUJIOCKOCTHM MHOXKECTBA pEUICHUN YypaBHEHUH,
HEPaBEHCTB U X CUCTEM,;

9) ymeHwe CBOOOJHO OIEPUPOBATH IMMOHATHSAMH: TIOCJICIOBATCIBHOCTD,
apudmernyeckas  Mporpeccusi, TeoMeTpuyeckass mporpeccus, OECKOHEUHO
yObIBaroIasi reOMeTpUYECcKas MPorpeccus; yMeHHe 3a7aBaTh MOCIEeI0BATEIbHOCTH, B
TOM YHCJIE C IOMOILBIO PEKYPPEHTHBIX (pOpMyT;



10) ymMeHue onepupoBaTh MOHATHIMHU: HEMPEPHIBHOCTh (DYHKIIMH, aCUMIITOTHI
rpadguka ¢GyHKIUM, TIEpBasi U BTOpas MPOM3BOJHAS (DYHKIIMH, T€OMETPUUYECKUN U
¢u3nyecKuil CMBICI TMPOU3BOAHOM, MEPBOOOpa3Has, OIpeneJeHHbI HHTErpa,
YMEHUE HaXOAUTh aCUMIITOTHI Tpadrika QyHKIMU; YMEHHUE BBIYUCIIATH IIPOU3BOIHbBIE
CYMMBbI, TIPOM3BENICHUSI, YACTHOTO U KOMIIO3ULIUUA (PYHKIIMA, HAXOIUTh YpaBHEHUE
KacaTedbHOW K TpaduKy (QYHKIHH, YMEHHUE HCIONb30BaTh MPOU3BOAHYIO IS
MCCIIeIOBaHMs (DYHKIMMA, I HAXO0XKACHUS HAWIYYILIEro peuieHus B MPUKIATHBIX, B
TOM YHCJIE COLMAIBHO-d3KOHOMUYECKUX M (U3UYECKUX 3a7adax, JJIsl OmpeaesieHUs
CKOPOCTH U YCKOpPEHHUS; HaxOIuTh IUIOUAAd M OO0BEMBI (QUIYp C TOMOIIBIO
WHTErpana; MPUBOAUTH MPUMEPHI MATEMATUYECKOTO MOJIEIUPOBAHUSA C MOMOIIBIO
nuddepeHIanbHbIX YPaBHEHUIH;

11) ymeHue omepupoBaTh MOHSATHSIMHU: KOMIUIEKCHOE YHCIIO, COIPSDKCHHBIC
KOMILIEKCHBIE YHCJa, MOJYJb M apryMeHT KOMIUIEKCHOrO uucia, (opma 3arucu
KOMILUIEKCHBIX 4YHCeNl (reoMeTpuuYecKasi, TPUTOHOMETpUYeCcKas U aireOpanveckas);
YMETh MPOU3BOJUTH apU(PMETUUYECKUE JEUCTBUS C KOMIUIEKCHBIMU YHCIAMU;
MPUBOAUTH PUMEPHI UCTIOIB30BaHUS KOMIUIEKCHBIX YHCEIL;

12) ymeHue cBOOOJHO OINEPHPOBATH MOHATHUSAMHU: CpPEIHEE apu(pMETHUECKOE,
MeaMaHa, HauOoJIbIlllee U HauMEHbBIIIEEe 3HAUYCHUS, pa3Max, TUCIEPCHs, CTaHAApTHOE
OTKJIOHEHHE JUIl  ONMCAHMS  YMCIOBBIX  JIAHHBIX; YMEHHE  HCCIEAO0BaTh
CTaTUCTUYECKUE JaHHbIC, B TOM YHUCJIE C NPUMEHEHHEM IpapHUuecKUX METOJIOB U
AJIEKTPOHHBIX CPEJCTB; TpaUUecKH HCCIEN0BaTh COBMECTHbIE HAOMIOACHUSA C
IIOMOILBIO MarpaMM PacCEUBaHUS U JIMHEMHOW PETrPECCUU;

13) yMeHue HaXOUTh BEPOSTHOCTU COOBITHIA C UCTIOIB30BAHUEM IPaPHUSCKUX
METO/IOB; TMPUMEHATh JIA pelIeHUus 3a1ady (OpMyJbl CIOXKEHHS U YMHOMKEHUS
BeposITHOCTEH,  (opmyny  moJHOHM  BeposiTHocTH,  (opmyny  bepHyim,
KOoMOUHaTOpHBIE (haKThl U (POPMYJIbI; OLICHUBATH BEPOSITHOCTU PEAIbHBIX COOBITHH;
YMEHUE ONEepUpOBaTh MOHATHSMHU: Cly4yallHas BEJMYMHA, paclpejesieHue
BEPOSITHOCTEW, MAaTEMAaTUYECKOE OKUIAHKE, TUCIIEPCUSI U CTAaHJAPTHOE OTKJIOHEHHE
CIy4ailHOM BeIMYMHBI, (YHKLUUM paACIpEAesieHus M IUIOTHOCTH PaBHOMEPHOTO,
[IOKA3aTeJIbHOIO U HOPMAJIBHOI'O PAaCIpeNesICHNi; YMEHUE HCII0Ib30BaTh CBOMCTBA
U3YYEHHBIX PACHpEAeSICHUN I PELICHUs 3a]1a4; 3HAKOMCTBO C IMOHATUSMH: 3aKOH
OO0JIBIIMX YKCEN, METOIbI BEIOOPOUHBIX UCCIIEI0BAaHUI; YMEHNE TPUBOIUTH IPUMEPHI
MPOSIBJICHUS 3aKOHA OOJIBIIUX YUCEI B IPUPOIHBIX M OOIIECTBEHHBIX SIBICHUSX;

14) ymeHure CBOOOJHO ONEPUPOBATH MOHATUSMH: TOYKA, MPSIMasi, TIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, INIOCKAN YroJ, ABYTPAHHBIN Yroj, TPEXTPAHHBIN YIrol,
nepeceKarolrecs, napajielibHble U CKpPEIIMBAIOIIUEcs NpsMble, NapajiyieIbHOCTh U
MEPHEHANKYIJIIPHOCTh NMPSAMBIX U IUIOCKOCTEH, YTOd MEXAY HPSIMBIMH, YTOJI MEXIY
PSAMOM M IJIOCKOCTBIO, YIOJl MEXAY IUIOCKOCTSAMM; YMEHHE HCIOJIb30BaTh IMpPHU
pelIeHnr 3aja4y u3y4dyeHHbIe (PaKThl U TEOpEMBbl IJIAHUMETPUU; YMEHHE OLCHUBAThH
pa3Mepbl OOBEKTOB B OKPYXKAIOIIEM MHpPE; yYMEHHE ONEpUpOBaTh MOHATUSIMHU:
MHOTOIPAaHHHMK, CEYEHHE MHOTOIPDAHHMKA, MPAaBWJIBHBIA MHOIOTPAaHHUK, IPU3Ma,
nupaMuja, Qurypa M IMOBEPXHOCTb BpallleHUs, LMIUHAP, KOHYyC, Iap, cdepa,
pa3BepTKa IMOBEPXHOCTH, CEYEHUs KOHYCa W LWIMHAPA, NapajulesIbHbIE OCH WA
OCHOBAaHMIO, CEUYECHME IIapa, IMJIOCKOCTb, Kacaromasics chepbl, UUIUHAPA, KOHYCA;
YMEHHUE CTPOUThH CEUEHHE MHOIOTpaHHUKA, U300pa’kaTb MHOTOIPAHHUKHU, QUTYPHI U



NOBEPXHOCTH BpALIEHUs, UX CEUYEHHs, B TOM YHCIE C IMOMOLIBIO 3JIEKTPOHHBIX
CPElICTB; YMEHHE TNPUMEHSTH CBOMCTBA T'€OMETPUUYECKUX (UTYP, CAMOCTOATEIHHO
(GopMyITUpPOBATH OMPEEICHUS U3YIaeMbIX (PUTYp, BEIIBUTATh THUIIOTE3bI O CBOMCTBAX
U TpU3HAKaX T€OMETPHUECKUX (Uryp, 000CHOBBIBATH WM OMPOBEPraTh MX; YMEHHE
OPOBOANTH KiacCU(PUKAIMIO (Uryp MO pa3iuyHbIM NpU3HAKaM, BBIIOJIHATH
HE00XOAMMBIE TOTIOJTHUTENbHBIE TOCTPOEHUS;

15) yMeHue CBOOOJHO ONEpPUPOBATH MOHATHSAMH: IUIOMAIL (HUTYpBI, 00BEM
Gurypsl, BeIMUYMHA yria, PACCTOSIHUE OT TOYKH JIO0 IMJIOCKOCTH, PACCTOSIHUE MEXKIY
OPSIMBIMHM, PACCTOSHHE MEXAY IUIOCKOCTAMHM, IUIONaab cdephl, IUIOmaab
NOBEPXHOCTH  MHUPAMHJIbI, TPU3MBL, KOHyca, UWIUHApa, o00beM  KyoOa,
IPSAMOYTOJIBHOTO Mapajuielienuneaa, MUpaMuabl, TPU3Mbl, IUIMHAPA, KOHYCA, 11apa;
YMEHHE HaXOJUTh OTHOILLIEHHE 00bEMOB NOJIOOHBIX (UTyYD;

16) ymeHue cBOOOIHO ONEPUPOBATH MOHSATHSIMH: JIBHKCHHE, TapaJlIeIbHBINA
MIEPEHOC, CUMMETPUSI Ha TUIOCKOCTU M B IPOCTPAHCTBE, MOBOPOT, MPeoOpa3oBaHUE
noa00us, No100HbIE PUTYPBI; YMEHUE PACIIO3HABATH PABHBIE U MOJ00HBIE PUTYPHI, B
TOM 4HCII€ B TNPHUPOJAE, HCKYCCTBE, AapXUTEKType; YMEHHUE HCIIOJIb30BaTh
r€OMETPUYECKUE OTHOILIEHHUS, HAXOJUTh F€OMETPUUYECKUE BEJIIMYUHBI (UIMHA, YTOJ,
IJI0IAab, OOBEM) MpPH PELICHUWU 3aJad W3 JPYTrux Y4eOHBIX MPEAMETOB U W3
pEAIbHOM KU3HU;

17) ymeHune CBOOOIHO ONEPHUPOBATH MOHSATHSIMHU: MPSIMOYTOJIbHAS CHCTEMa
KOOpPJMHAT, BEKTOP, KOOPJAMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CyMMa BEKTOPOB,
IPOU3BEJICHUE BEKTOpa Ha YMCJO, Pa3JIoKEHHE BEKTOpa Mo 0a3ucy, CKalspHOE
POU3BEIACHUE, BEKTOPHOE NPOU3BEIAEHUE, YroJ MEXAY BEKTOpPAMH; YMEHHE
UCII0JIB30BaTh BEKTOPHBIM W KOOPJAWHATHBIA METOJ JJI1 PELICHUS T'€OMETPHUYECKUX
3a]a4 ¥ 3a]1a4 APYrux yuyeOHbIX MPEIMETOB; ONEpUPOBATh MOHATUSIMU: MaTpHIa 2X2
1 3X3, ONpeAeTuTeNlb MaTPHULIbI, TEOMETPUUECKUN CMBICT OMPEIETUTEIS;

18) ymeHue MOJETUpPOBATH pealibHbIC CHUTYallMd Ha S3bIKE MATCMATHKH;
COCTABJISITh BBIPAKEHUS, YPaBHEHMS, HEPABEHCTBA M MX CHCTEMBI IO YCJIOBHIO
3aJlayM, MCCIIE0BaTh MMOCTPOCHHbBIE MOJIEIHN C UCIOJIb30BaHUEM ammnapara aiareopsl,
UHTEPIPETUPOBATh IOIYYEHHBIM PE3yJIbTAT; CTPOUTH MATEMAaTUYECKUE MOJENIH C
MIOMOILIbI0 T€OMETPUYECKUX TMOHATUA W BEIWYMH, pEUIaTh CBA3aHHbBIE C HUMU
NPaKTUYECKUE 3a/aud; COCTABISATH BEPOSTHOCTHYIO MOJIETb U HHTEPHPETUPOBATH
NOJIYYEHHBIN PE3yNbTaT; pellaTh NPUKIAIHbIC 33a41 CPEACTBAMU MATEMAaTUYECKOTO
aHajn3a, B TOM YUCJIE COUATbHO-3KOHOMUYECKOTO U (PU3UUECKOr0 XapaKkTepa;

19) ymeHue BbIOMpaTh MOAXOIAIINN METO JJIs PEUICHUS 3aJa4u; IOHUMaHUE
3HAYUMOCTM MAaTE€MAaTUKU B U3YYEHUU NPHUPOAHBIX M OOLIECTBEHHBIX IMPOIIECCOB U
ABJICHUI; YMEHHE PpACIIO3HABATh IMPOSIBICHUE 3aKOHOB MaTEMaTUKH B HCKYCCTBE,
YMEHUE MPUBOAUTH MPUMEPHI MATEMATUUECKUX OTKPBITHM POCCUHMCKOM U MHUPOBOMU
MAaTEMATUYECKON HAYKH.

Ilpogpeccuonanvnasn HANPAae1eHHOCb yueoHoi OUCUUNTIUHDL
«Mamemamuxa» TpennonaraeT LEJICHANPABICHHOE MPUMEHEHNUE NEAarorunyeckux
CpeInCcTB, OOECNEYNBAIONINX HE TOJHKO (OPMHUPOBAHME Yy OOYYAIONIUXCS 3HAHUM,
YMEHHM, HaBBIKOB MO Y4YEOHON TUCIUIUIMHE, HO W Pa3BUTHE HMHTEpeca K JaHHOM
npodeccun WM CHEeNHaJbHOCTH, IEHHOCTHOE OTHOILIEHHE, MNPOPECCHOHATBHBIX
Ka4yeCTB JINYHOCTH OyAYIIETO CIIEeHaINCTA.



B pe3ynbrare 0cBO€HHUS TPOrpamMMbl IO yueOHOUM quciuIuinie «MaTtemaTuka»
y oOyuatoierocsi GoOpMHUPYIOTCs 00I1IMEe KOMIIETEHTHOCTH:

OK 01. BseiOupare cmocoObl pemieHus 3anad  HpodecCHOHATBHOU
AESITeIbHOCTH MTPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM;

OK 02. Vcnonb3oBaTh COBpEMEHHBIE CpEACTBA IIOMCKA, aHamu3a U
WHTepnpeTanmuu uHOOpMAIMu W WHOOPMAIMOHHBIC TEXHOJOTHUU IS BBITIOJHEHUS
3a71a4 Mpo(eccnoHaNIbHOM e TENbHOCTH;

OK 03. IlnanupoBaTh U peaqn30BbIBaTh COOCTBEHHOE MpPO(decCHOHATBLHOE U
JUYHOCTHOE Pa3BUTHUE, MPEINTPUHUMATEIBCKYIO AEATEIHHOCTh B MPOPECCUOHAIBHON
chepe, HCHONB30BaTh 3HAHUA 1O TMPaBOBOM W (MHAHCOBOM TPAaMOTHOCTH B
Pa3IUYHBIX )KU3HEHHBIX CUTYaIUsX;

OK 04. DddexktnBHO B3aUMOJICHCTBOBATh M PabOTaTh B KOJUIGKTUBE U
KOMaHJIE;

OK 05. OcymecTBisiTh yCTHYI0O HW THUChMEHHYIO KOMMYHHKAIUIO Ha
rocyJlapctBeHHOM si3bike Poccuiickoit denepanuu ¢  y4eTOM OCOOEHHOCTEH
COLIMAJIFHOTO U KYJIbTYPHOTO KOHTEKCTA,

OK 06. [IposiBasTH IPaKJAHCKO-TTATPUOTUYECKYIO MO3ULIUIO,
JEMOHCTPUPOBATh OCO3HAHHOE TIOBEJICHUE HA OCHOBE TPAJAMIIMOHHBIX POCCHUHCKUX
IyXOBHO-HPABCTBCHHBIX IIEHHOCTEH, B TOM YHCIE€ C YyYE€TOM TapMOHHU3AIUU
MEKHAIMOHAIBHBIX ¥ MEKPEIUTHO3HBIX OTHOIIEHUW, TPUMEHITh CTaHIAPTHI
AHTUKOPPYIIIMOHHOTO TOBE/ICHUS,

OK 07. ConelicTBOoBaTh COXPaHEHUIO OKpYy>Karoleu cpensbl,
pecypcocOepexeHnto, MPUMEHATh 3HaHUS 00 M3MEHEHMM KJIMMAaTa, MPUHIIMIIBI
OepexJIMBOrO  NPOU3BOACTBA, A(P(PEKTUBHO JEHCTBOBATH B  YpE3BBIYANHBIX
CUTYaIHsIX.

1.4. Koiu4yecTBO 4acoB HA OCBOEHNE MPOrpaMMbl y4eOHOM TUCHUININHBI:
MakcumanbHON yueOHOI Harpy3ku oOyyatomierocs: 252 yaca, B TOM YHUCJIE:
00s3aTeIbHON ayIUTOPHOM yueOHOM Harpy3ku oOydaromierocs: 240 Jaca;
sKk3ameH 12 Jacos.



2. CTPYKTYPA U COAEPKAHUE YYEBHOM JUCIHUATLIUHBI

2.1. O0bem yueOHOI TMCHUIJIMHBI M BU/IbI YU4eOHOii padoThl

Bup yueOHoii padoThl
( B.T.4. mpodecCHOHATIHLHO-OPHEHTHPOBAHHOE COIePKAHNE)

O0BbeM yacoB

MaxkcumaJjibHasi ydeOHasi HAarpy3ka (Bcero 1o nporpamMmMe JuCUHILIAHBI) 252
Oobs13aTesIbHAs AyIUTOPHAS y4eOHAsA HATPYy3Ka (Bcero) 240
B TOM YHCIIE:

JIEKITNH, YPOKH 214
U3 HUX NPOPeCcCUOHANLHO-OPUEHMUPOBAHHOE COOEPAHCAHUE 16
MPAKTUYECKHUE 3aHATHS 20
U3 HUX NPOPeCCUOHATLHO-OPUECHMUPOBAHHOE COOEPIHCAHUE 10
KOHCYJbTaIlu1 6
[TpomexyTounas aTTectanus B hopme: 12

| cemectp — ndxk ; 1l cemecTp — 3x3ameH

10




2.2 TemaTuveckuii miaH u coaepxxkanue yueonoii nucunmiannbl 0J1.03 MatemaTtuka

HanmenoBanme Conep:xxanue yueOHOro MaTepuasia, JJabopaTopHblie U O0bem YpoBenn Koabl komnereHumi,
pa3iesioB U TeM NpaKkTHYeCKUe 3aHATHS, CAMOCTOsITeJIbHAsI padoTa 4yacos OCBOEHHUS ¢hopmupoBanuio
o0yuamiierocs, Kypcopasi padora (IIpoeKr) (eciu npedycmompenst), KOTOPBIX
HHbIE BUAbI YUeOHOI padoThl B COOTBETCTBUM € YUEOHBIM IJIAHOM Crmocoo0cTByeT
(B T.4. npodecCHOHAILHO-OPHEHTHPOBAHHOE COEPKAHUE) 3JIeMEeHT
NPOrpaMmbl
1 2 3 4 5
Pa3nen 1. [loBTOpeHue Kypca MaTeMaTUKH OCHOBHOI 1IKOJIbI 20 JluunoctHbIE,
Tema 1.1 Conep:xxanue yueOHOT0 MaTepuaJia 4 MeTaIpeaMETHBIC U
eans u 3a1aum L[enb M 3aJa49M MAaTCMaTHUKH IIpH OCBOCHHUH CIICIIUATIBHOCTH. YucnoBble 4 1 MPCAMCTHBIC
MaTeMATHKHU NP | MHOXKECTBA. ApHpMETHUECKHE ONepalii Ha YUCIOBBIX MHOXECTBAX. KOMIIETEHIINH B
OCBOEHHUH JleicTBUS HAJl TOJIOKUTEIHHBIMA W OTPHUIATCIBHBIMH YHUCIIAMH, C COOTBETCTBUHU C
cnenuajJbHocTH. YwMciaa | OOBIKHOBEHHBIMU U JIECITUYHBIMU I[p06}IMI/I. JIelcTBHUS CO CTEICHAMM, DI'oC CpeaHero
U BbIYHCJIEHUS (bOopMyIIbI COKPAIIEHHOTO YMHOKEHUSI. o0miero oopazoBaHus,
Tema 1.2 Conep:xanue yueOHOro MmaTepuajia 6 YTBEP>KI€HHOTO
YpaBuenus u | YpaBHeHus. Buzapl ypaBHeHu#l (JuHEiHbIE, KBaJpaTHbIE, IPOOHO- 4 1 [pUKa3oM
HEpPaBEeHCTBA JTUHEHHbIE), CcmocoO0bl uX pemieHus. HepaBeHcTBa. (JIMHEHHBIE, Mumnncrepcrsa
KBaJIpaTHbIE, IPOOHO-TMHENHbIE), CIOCOOBI UX PEIIECHUS. 00pa3oBaHus U HAYKH
P® o1 17.05.2012 Ne
IlpodeccronanbHO-0PUEHTHPOBAHHOE CO/IePKAHNE: HAXOXKICHUE 2 413
HEU3BECTHON BENWYMHBI B MPAKTUKO-OPHEHTUPOBAHHBIX 3a/adyax
COLUAIbHO-IKOHOMHYECKOTO POQHIIS.
Tema 1.3. Conep:xxanue yueOHOT0 MaTepuaJia 2
ITonsiTue npouenra. | [loustue mnpouenra. [IpocTeie NpPOIEHTH, pa3Hble CHOCOOBI HX 2 1
IIpoueHTHBIE BbIYMCIIeHUsl. OCHOBHBIE COOTHOILIEHUS HA TPOLEHTHBIE PACUETHI.
BbIYHCJICHHS. HaxoxneHue mpoueHTa OT 4YHcia M 4WciIa MO €ro IpOLEHTY.
CocraBieHne IPOLEHTHOIO OTHOLIEHHUS.
IlpodeccronanbHO-0pMEHTHPOBAHHOE co/lepyKaHMe: TMPOIEHTH B
3a/1a4ax COIMaTbHO-9KOHOMUYECKOTO MPOQIIIS
| Tema 1.4, | Conepxanue yueGHOro Marepuasa 4
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IIpouenTHBIE IIpocteie U crnokHBIE HNPOLEHTHI. DOpMylila HAYUCIECHUS «CIIOKHBIX 2
BBIYHMCJICHUSA B | IPOLIEHTOBY, GOpMYyJia IPOCTOrO MPOLIEHTHOrO pocTta. [IponeHTHBIC
npogeccuoHaAIBHBIX BBIYUCIICHUS B TPO(ECCHOHATBHBIX 3a/1a4ax
3agavyax IIpakTuyeckoe 3ansitue Ne 1 [IpocToii U CIIOKHBIN MPOLIEHTHBIH 2
pocT
IlpodeccroHaILHO-0PMEHTHPOBAHHOE COICKAHNE. NPUMEHEHUE
JpoOeit ¥ MPOIIEHTOB JUIsl PEHICHHUs 3a7a4 S5KOHOMUYECKOTO POQHIIs
Tema 1.5 Conep:xxaHnue yueOHOT0 MaTepuaJia 4
Yucna W BBIYMCIACHHMA. | BpluucieHus u Hp606pa3OBaHI/I${. YPaBHeHI/IH MU HEpaBCHCTBA. 2
YpaBHeHnus 4 | HaxosxaeHue npoueHTa oT Yncia U YUcia 10 €ro MPOLEHTY.
HEpaBeHCTBA. IIpakTuyeckoe 3ansaTue Ne 2 VYpaBHEHUS U CHCTEMbl YPaBHEHMIA. 2
IIponeHThI. HepasencrBa. Vcnonbs3oBanue cBOMCTB U rpadukoB (QyHKIUN Ipu
Pemrenne 3anay. pELIEHUH YPAaBHEHUU U HEPABEHCTB.
IlpodeccnoHanbHO-OPHEHTHPOBAHHOE _ COJAEPKAHUE:  IIPAKTUKO-
OpPUEHTHPOBAHHBIE TEKCTOBBIE 3aJa4M COLUAIbHO-3KOHOMHUYECKOIO
npodus
Pazgen 2. Kopum, crenenu u Jjorapugmsl. CTeneHHas, nokasarejbHasi U Jorapupmuyeckas 44
byHkunn
Tema 2.1 CsoiictBa | Coaep:kanue yue6HOro MmaTepuajia 4
CTeNneHu ¢ | CreneHb ¢ NMpPOU3BOJIHBIM JIEUCTBUTEIBHBIM NOKa3aTeneM. CBoMCTBa 4
PALMOHAIBHBIM U | CTENIEHU C JEHUCTBUTENBHBIM TMoOKa3aTeneM. lloHsTne creneHu c
AeHCTBUTENbHBIM panuoHaNIbHBIM MOKa3zarenaeM. CBONCTBA CTENEHU C pallOHATbHBIM
NOKa3aTeJsIMH. MOKa3aTeJIeM.
Tema 2.2. Kopuu | Conep:kanue y4e0HOro MaTepuaia 4
HATYpaJbHO# crenenu u3 | [loHsTre KopHS n-oif cTeneHu U3 AelcTBUTENbHOrO yucia. CBoiicTBa 4

YyHcIa M HMX CBOMCTBA.
IIpeoOpa3oBanue
BBIPAKEHHH C KOPHAMH
N-oii cTeneHn

KOpHsI n-oi creneHu. CBsA3b KOPHSA N -  CTENEHW U palMOHaIbHON
crenenu. [IpeobpazoBanue uppaoHaIbHbIX BhIpAKEHUN

JInuyHOCTHEIE,
MeTaIpeaMETHBIE U
peAMETHBIC
KOMIIETEHIIH B
COOTBETCTBUU C
®I'OC cpennero
obrmiero oopazoBaHus,
YTBEP>KIEHHOTO
MIPUKA30M
MuHncTepcTBa
o0Opa3oBaHMs U HAyK1
P® o1 17.05.2012 Ne
413
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Tema 2.3. CreneHHas
dyHkuus, ee cBoiicTBa.
Penrenne

Conep:xanue yueOHOro MmaTepuajia

Crenennble GyHKIMH, UX CBOiicTBa U rpaduku. Pynkuuu y = V/x , ux
cBoiictBa u rpaduxu. HppanuoHanbHble ypaBHEHHsS, COJEpKallue

HPpPallMOHAIBHBIX oNMH pamukan. MppanuoHaabHBIE ypaBHEHHS, cojepiKaiue Oosee
ypaBHeHHUi OJIHOTO pajuKana U paauKaiabl ¢ Pa3HBIMU MOKa3aTeJIIMUA KOPHI.
PaBHOCWIBHOCTB UPPALMOHAIIBHBIX YPABHEHUN. METObI UX pEIIEHUS.
Tema 2.4. | Conepxanue yueOHOIo MaTepHaJia
IlokazaTenbHas OnpeneneHue nokazareJbHON (GYHKLIUU U €€ CBOMCTBA. 3HAKOMCTBO C
(ynknus, ee CBOMCTBA. | MPUMEHEHHWEM TIOKa3aTeNbHOW (yHKIMH. PemeHne mnoka3aTenbHBIX
IloxazaTenbHbBIE YPaBHEHUN METOJOM ypaBHUBAHHUA I10KA3aTEICH, METOLOM BBEICHUS
YPaBHEHUS U | HOBOW NEPEeMEHHOH, (PYHKINOHATBHO-TPA(QUIECKIM METOJIOM.
HepaBeHCTBA Pemenue npocTeimmx nokas3aTeabHbIX HEPABEHCTB.

IIpodeccoHATbLHO-OPUEHTHPOBAHHOE ColcpKaHue:
OKOHOMHUYCCKHUEC PACUYCTBI C IPUMCHCHUCM noKa3aTelIbHOM! (I)YHKLII/II/I

Tema 25. Jlorapudm

Conep:xxanue yueOHOT0 MaTepuaJia

Jlorapupm  uymcna. OcHOBHOE  JIOrapu(PMHUUYECKOE  TOXKAECTBO.
Boruncnenue norapugma no omnpezgeneHuto. CBoiicTBa JIorapuQmos.
Hecatuunble U HaTypanbHble Jorapu¢msl. [IpaBuna nelcTBHil c
norapupmamu. Ilepexon kK HOBOMY OCHOBAHHUIO.

YyHCaa. CpoiicTBa
Jorapugmos

Tema 2.6.
Jlorapudpmunyeckasn
(pynkuus, ee ceoiicTpa.
Jlorapudpmuueckue
YpaBHEHHs,
HEPaBEHCTBA

Conep:xxanue yueOHOT0 MaTepuaJia

Jlorapudpmuueckass  ¢yHkius uU  ee  cBoiictBa.  [loHsarue
jgorapugmuueckoro ypaBHeHus. Ormnepauus mnoTeHIUpoBaHus. Tpu
OCHOBHBIX  METO/JAa  pElIeHUs  JIOTapU(PMUUYECKHX  YpaBHEHUM:
(GyHKUIMOHATBHO-TpAQUUECKH, METOJ MNOTEHIHMPOBAHUS, METOA
BBEJICHUS] HOBOM mepemeHHoOM. Ilpocreiimue norapupmMuyeckue
HEpaBEHCTBA.

Tema 2.7 Jlorapudpmbl B
NpHUPoOJie U TEXHUKE

Conep:xanue yueOHOro MmaTepuajia

[Tpumenenue norapudma. Jlorapudmuueckas crnupanb B npupoje. Ee
MaTeMaTUYECKNE CBOWCTBA.

JIMuHOCTHEIE,
MeTanpeaIMeTHbIEC U
peAMETHBIC
KOMIIETEHIINH B
COOTBETCTBUU C
®I'OC cpennero
obrmiero oopazoBaHus,
YTBEPKACHHOTO
MIPUKA30M
MuHncTepcTBa
o0Opa3oBaHUs U HAyK1
P® ot 17.05.2012 Ne
413
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Tema 2.8 Pemenue

Conep:xanue yueOHOro MmaTepuajia

3ajad. Crenennas, | CrerneHHas, nmokasarteinbHas U jorapudmuueckas GpyHkuuu. Permenue 2
NnoKa3aTeJbHast d | yPaBHEHHUH U IPOCTEUIIINX HEPABEHCTB
Jorapudmuyeckas IIpakTuyeckoe 3ansaTue Ne 3 Vccnenoanue ¢ynkiuu. [Toctpoenue 4
byHxkuuu U 1peobpa3oBaHus rpadukoB (QYHKIMI C HCHOIB30BAHUEM UX
CBOMCTB.
Pa3nen 3. OcHoBbI TpUTOHOMETpPHHU. TPpUTrOHOMeTPHYECKHE (PYHKITUH 30
Tema 3.1 Copaeprxanue y4eOHOro MmarepuaJia 4
Tpuronomerpuyeckune Pagnannas mepa yrna. [IoBOpOT TOUKM BOKpYr Hayajga KOOpAMHAT. 4
pyHKunu Onpenenenue cuHyca, KOCHHYCA, TaHI'€HCA M KOTAaHI'€HCA. 3HaKU
NPOU3BOJIbHOI0 yIiIa, | CUHyca, KOCHHYCa, TAaHI'€HCa M KOTAHI'€HCa IO YETBEPTSIM.
qyucjia 3aBHCUMOCTBH MEXIY CHHYCOM, KOCHHYCOM, TAHT€HCOM U KOTaHT'€HCOM
OJIHOTO U TOTO XK€ yria
Tema 3.2 Ocunosuble | Cogep:kanue yueOHOro MmaTepuajia 6
TPUTOHOMeTPHYeCKHUe OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA. DOPMYIBI CIIOKEHUS. 6
TOK/eCTBA. CuHyc, KOCHHYC, TAaHT€HC M KOTAHIeHC YIJIOB o U — 0. Dopmyisl
IIpeodpa3oBanus npusenaeHus. Popmyinsl J1BOHHOTO yria. @opmyIibl TOJIOBUHHOIO YIJIA.
npocTeimux [IpeoOpa3oBaHue CyMMbl  TPUTOHOMETPUYECKMX  (GYHKUUH B
TPUTOHOMETPHYECKHX npousBenenue. [IpeodbpazoBanne mponsBeieHNs] TPUTOHOMETPHYECKIX
BbIPaKEHM . GyHKIM B CyMMY.
Tema 3.3 Conep:xanue yueOHOro MaTepuaJia 6
Tpuronomerpuyeckue OO6nacTh onpeneneHns ¥ MHOXKECTBO 3HaYEHUH TPUTOHOMETPUUECKUX 4
¢pyHkuuu, ux cBoiicrBa M | QyHKIUH. YérHoCTs, HEYETHOCTD, [IEpUOAUYHOCTH
rpagpuxku TpUroHoMmerpuueckux QyHkuuid. CBoiicTBa U rpapuku QyHKIHUN y =
COS X, Y =sin X, y = tg X, y = ctg x. Cxartue u pacTshKeHue rpaguKoB
TpuroHoMmerpuueckux Qynkuuid. IIpeoOpazoBanue rpaduxos
TPUTOHOMETPHUYECKUX (DYHKIIHH.
IlpodeccronaibHO-0pPHEHTHPOBAHHOE co/iepsKaHue: 2

UCIONIb30BaHNEe TpaduKoB (GYHKIHUN NP H3YyYEHUH TMPOLECCOB H
3aBUCUMOCTEH, IIPU PELICHUH 3a1a4 U3 PEaJIbHOMN JKU3HU.

JIMuHOCTHEIE,
MeTanpeaIMeTHbIEC U
peAMETHBIC
KOMIIETEHIINH B
COOTBETCTBUU C
®I'OC cpennero
obrmiero oopazoBaHus,
YTBEPKACHHOTO
MIPUKA30M
MuHncTepcTBa
o0Opa3oBaHUs U HAyK1
P® ot 17.05.2012 Ne
413
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Tema 3.4 OOparHble

Conep:kaHnue y4eOHOT0 MaTepuaJia

o

TPUTOHOMeETPHYeCKHUe ApKCHHYC, apKKOCHHYC, apKTaHI€HC M apKKOTAHI'eHC YuCIa. 4
$pyHKkumun OO6parHble TpuroHOMeTprudeckrue GyHKuuu. VX cBoiicTBa U TpaduKH.
Tema 3.5 Copaeprxxanue y4eOHOIro MmaTepuaJia 6
Tpuronomerpuyeckue YpaBHeHue COS X = a. YpaBHeHue Sin X = a. YpaBHenue tg X = a, ctg X 6
YPaBHEHHs u | = a. Pemenue TpUrOHOMETPUYECKUX YpPAaBHEHUH OCHOBHBIX THUIIOB:
HepaBeHCTBa OpocTellIie TPUTOHOMETPUUYECKHE YPABHEHUS, CBOJAIIMECT K
KBaJIpaTHbIM., PELIAEMbIE Pa3JI0KEHUEM Ha MHOKUTENH, OJHOPOIHBIE.
[Tpocreiinye TpPUroHOMETPUYECKHE HEPABEHCTBA.
Tema 3.6 Pemenne | Coaep:xanue yueOHOro Mmarepuajia 4
3ajad. OcHoBbl | [IpeoOpazoBanne  TPUTOHOMETPUYECKUX  BbIpaKeHUi.  Pemienue 2
TPUTOHOMETPHH. TPUTOHOMETPUUECKUX YPAaBHEHUN M HEPABEHCTB, B TOM YHUCIE C
Tpuronomerpuyeckune UCIOJIb30BAaHUEM CBOMCTB (PYHKLUH
pyHKuMu IIpakTnyeckoe 3anaTHe Ne 4 OCHOBHBIC MOHATHUS TPUTOHOMETPUHU. 2
OcHOBHbBIE TPUTOHOMETPUYECKHUE TOXK/IeCTBA. Pelienue 3anau
Pa3nen 4. DineMeHTHI TEOPUM BePOSITHOCTEH
Tema 4.1 Co0biTue, | Coaep:kanue yueGHOro MaTepuasa 8
BEPOSATHOCTb  COOBITHSI. | DJIIEMEHTH KOMOMHATOPUKH (pa3MeIIeHus, IePeCTAaHOBKH, COYECTAHUS). 8
Choxenne n ymuHoxenue | CoObitusi. Buabl coobiTrii. Knaccuyeckoe ornpenenenue BeposITHOCTH
BEpPOSATHOCTEH coObITHsl. TeopeMbl Cl0XKEeHHSI BEPOATHOCTEH. Y CJIOBHASI BEPOSTHOCTb.
3aBUcHMMBIE UM  HE3aBHCHUMBIE COOBITHS. Teopembl  yMHOMKEHHS
BEpOATHOCTEW. BhlunclieHne BEpOSITHOCTH COOBITHSI C MPUMEHEHHEM
dopmyn komOuHaTopuku. PemeHue 3a1au Ha KJIaCCHUECKOE
orpezeNieHue BEposATHOCTU. Perienne 3aa4 Ha TeOpeMbl CIOXKEHUS U
YMHOXEHUS BEPOSTHOCTEN.
2 cemecTp
Tema 4.2 BepositHocth B | Conep:kanue y4eOHOro marepuasa
HPOQECCHOHANLHEIX OTHOCHUTENBbHA YacTOTa COOBITHS, CBOMCTBO €€ YCTOHYMBOCTH.
3afavax Craructuueckoe onpeesnenrne BeposiTHOCTH. OlieHKa BEpOSTHOCTU
COOBITHUS
IIpakTuyeckoe 3ansaTue Ne 5 Pemenue mpakThueckwx 3aaad Ha 2

HAaXOXKIACHUC BCPOATHOCTU COGBITI/IH U YHUCIIOBBIX XapaKTCPUCTUK
JIUCKPETHOM CITy4ailHO BEJTMYUHBI.

IIpodeccroHANTLHO-0PHEHTHPOBAHHOE co/iepaxkanue: BeposTHOCTH B

3a/1avax CONUATbHO-DPKOHOMHYECKOTO MPOdHIIs

JInuyHOCTHEIE,
MeTaIpeaMETHBIE U
peAMETHBIC
KOMIIETEHIIH B
COOTBETCTBUU C
®I'OC cpennero
obrmiero oopazoBaHus,
YTBEP>KIEHHOTO
MIPUKA30M
MuHncTepcTBa
o0Opa3oBaHMs U HAyK1
P® o1 17.05.2012 Ne
413
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Pa3znen 5. IlpousBoaHas u nepBoodpa3Has PyHKIUH

50

Tema 5.1 Copaeprxanue y4eOHOro MmarepuaJia 8

ITocienoBaTeLHOCTH. UwucnoBbele TOCIEIOBATEIBHOCTH: OMNPEIEICHNUEe, CIIOCOOBI 3aJaHus, 8 JInaHOoCTHEIE,

IonsiTHe npenesia BUJIbI. ApudmMeTrdeckas U reoMeTpruiecKas IpOrpecChu, UX CYMMBI. MeETaIpeMETHBIE U
[TocnenoBarenbHOCTh  Kak (YHKIMA HATypaJbHOTO  apryMEHTa. IpeIMETHBIE
CymmupoBaHue MocienoBaTeNnbHOCTe. beckoHeuno Oombime u KOMIIETEHIINH B
OECKOHEUYHO MaJible BEJIMYMHBI. [Tonsitue 0 npenene COOTBETCTBUHU C
nocienoBareabHOCTH. [loHsTHE TIpenena GyHKIMU B Touke. OCHOBHOM ®I'OC cpennero
croco0 BbuMciIeHUs npeaeno. [loHsTHe HeonpeaeIeHHOCTH. ob1iero oopazoBaHus,

Tema 5.2 IlonsiTue Conep:xanue yueOHOro MaTepuaJia 6 YTBEPKIAECHHOIO

Npou3BoAHOi. ®OPMYJEI | [[pupamienne  aprymMeHTta.  IlpupamieHme — (GyHKIMH.  3ajaun, 6 IIPHKa30M

U npaBuJia NPUBOASAIINE K MOHATUIO MPOU3BOAHONU. OmnpeneneHrue nporu3BOAHOM. Mumnncrepcrsa

nugdepennnpoBanus Anroputm OTBICKaHUs MIPOU3BOJIHOM. DopmyIbl 00pa3oBaHUs ¥ HAYKH
muddepennmpoBanus. [lpapmna nuddeperuposanus. [IpousBoanbie P® or 17.05.2012 Ne
BBICHIHMX TTOPSIJIKOB. 413

Tema 5.3 | Conepxkanue y4eOHOro MaTepuasa 6

I'eomeTpuueckuit U | ['eomerpuueckuil U ¢puzndeckuii cMpica npou3BoaHON. OmpeneneHue 4

puznuecknii CMBICJI | KacaTedbHOU K rpadpuky QyHKINU. AITOPUTM COCTaBICHUS YpPaBHEHUS

NMPOU3BOIHOMH KacaTenbHOH K rpaduky ¢pyHkuuu y=f(x). Haxoxnenue ckopoctu Juis
npoiiecca, 3a1aHHOro PopMyIioi u rpaduKom.
IIpodeccnonanbHO-0PHEHTHPOBAHHOE cojiep KaHue: 2

SKOHOMHYECKHI  CMBICI HpOHSBOI[HOfI, HUCIIOJIB30BaHUC ITIOHATHA
HpOHSBOI[HOﬁ B OKOHOMHUKEC.

Tema 5.4 Ilousitue o
HeNnpepbIBHOCTH
(pynknun. Meton
HHTEPBAJIOB

Conep:xanue yueOHOro MmaTepuajia

[Tousitue HenpepbiBHON (yHKIMU. CBOKHCTBA HENPEPHIBHON (DYHKIIMH.
CBs13b MEXIy HENPEPBIBHOCTHIO U AU(PepeHInpyeMOCTbIO (YHKIIUN
B TOYKE. AJITOPUTM peLIeHHs] HEPaBEHCTB METOI0M MHTEPBAJIOB.
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Tema 5.5. UccaenoBanue
GyHkumii m mocrpoeHue
rpaguxos.

Conep:xanue yueOHOT0 MaTepHaJia

Bospacranne u yObiBanue (YHKIMH, COOTBETCTBHE BO3PACTaHHS H
yObIBaHUS (YHKIMH 3HAKY TPOU3BOJHOU. OKCTPEeMyM (YHKITHH.
3amaun Ha MakCUMyM M MHHHMYM. BBITYKIIOCTH, BOTHYTOCTh, TOYKH
neperuda. AITOPUTM UCCIIEOBaHUS (PYHKIIMH M TIOCTPOCHUS ee
rpaduKa ¢ HOMOIIBIO IPOU3BOTHOM.

JIMuHOCTHEIE,
MeTaIpeaMETHBIE U
MpEAMETHBIC
KOMIICTCHIINH B
COOTBETCTBHUU C

Tema 5.6 Haxoxnenue | Cogepikanue yueGHOro MaTepuaa 4 ®I'OC cpennero
ONTHUMAJILHOIO Haumenbimee u HauOoinbliee 3HaueHue QyHkuuu. I[Ipumenenue 2 obwero 0bpasoBaHus,
pe3y/ibTaTa ¢ MOMOIIBIO | IPOM3BOMHOW JUISI  OTHICKAHMS HAWOOJBIIET0 M  HAMMEHBILETO YTBCPACICHHOTO
NPOM3BOAHOM B | 3HaYCHUI HenpepbIBHOW (YHKIIMHN HA OTPE3KE. M;g;g::()éwma
NMPAaKTHYECKHUX 3a/1a4axX IIpakTuyeckoe 3ansaTue Ne 6 [TocienoBarensuoctu. [IpousBoanas. 2 o 6paSOBaHI/Iﬂp 1 HayKu
IlpodeccroHaILHO-0PMEHTHPOBAHHOE COIEPKAHME: HAXOKICHUE PO or 17.05.2012 No
ONTUMAJIBHOTO Pe3yJbTaTa B 3aJjauax COLUAIbHO-3KOHOMHUYECKOIO 413
npoduIs.
Tema 5.7 Conep:xanue yueOHOT0 MaTepuaJia 4
IlepBooOpa3nasn [lonsiTue mnepBooOpa3Hoit W wuHTerpana it  Qyskoum  Y=Ff(X). 4
[LINTIS Heonpenenennsiii  unrterpan. Tabmuma wuHTerpanoB. CBoiicTBa
Heonpenenennbrii HEONPEIEICHHBIX MHTETpaIoB. M3ydyeHne mnpaBuiia BBIUMCICHUS
HHTErpasi nepBooOpa3zHoil. BeluncieHne HeonpeeleHHbIX HHTETPaJoB.
Tema 5.8 Onpenenennsniii | Coaep:kanne yuedOHOro MmarepuaJia 4
HHTErpaJ. ®opmyaa | [TonsTue onpenenéHHoro nHTerpana. I'eomerpuueckuii 1 pu3nUecKuii 2
Helorona — Jleii0Huma. | cmbic  ompeneneHHoro  uHTerpana. CBoiicTBa — ompeeneHHbIX
Iliomans WHTETpajgoB. BbeluuciaeHne OnpeneneHHblXx HHTErpaioB. Popmyia
KPHUBOJIMHEHOU Heiotona — JleitOHuna. Pemenue 3ajay Ha mpUMeHEHHE HHTErpala
Tpamnenum. JUISI BRIYHMCIICHUS TUTOIA N KPUBOJIMHEHHOMN TpanelyH.
IIpodeccronanbHO-0PHEHTHPOBAHHOE coJepaKaHue: 2
HYKOHOMUYECKUI CMBICII ONPEAEIEHHOT0 NHTErpaa.
Tema 5.9 Pemenue | Conep:xxkanue yuedOHOTro MaTepuaJia 4
3aaa4. [IpousBoanas u ®opmynel 1 npaBuia auddepennunpoBanus. McenenoBanue GyHKIun 2
nepsoodpasHasi C TIOMOIIIBIO MPOU3BOAHON. Hanbombiee 1 HauMeHbIIee 3HAUCHHS
pyHkumuu. ¢byukuun. Berancnenue nepsoodpasnoii. [Ipumenenne nepsooOpazHoii
IIpakTuyeckoe 3ausitue Ne 7 [lepBooOpasznas u unrerpair. @opmyia 2
Hrerotona-JleliOauma.
| Pa3nen 6. Koopaunarbl u BeKTOPBI B mpocTpaHcTBe. [Ipsivble U MJI0CKOCTH B MPOCTPAHCTBE. 34 JInuHOCTHBIE,
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Tema 6.1. OcHOBHBIE

Conep:kaHnue y4eOHOT0 MaTepuaJia

MCTAIIPCAMCTHBIC U

NMOHATHSA cTepeoMeTpuu. | OCHOBHBIC TOHSATHUS CcTEepeoMeTpuu. TOYKH, TpsSMble M TUIOCKOCTU 6 npeaIMeTHbIe
Koopaunarel u BeKTOpBI | (criocoObl  3amanusi). llpsMoyrombHas cucteMa KOOpAMHAT I KOMIICTCHIINH B
B IIPOCTPAHCTBE npoctpancTtBe. Bektopsl B mpocTpancTBe. dopmyna paccTOsHUSA COOTBETCTBUHU C
MeXy 1ByMs Toukamu. JlnmHa Bekropa. Buasl Bektopos. Iloctpoenue ®I'OC cpennero
BEKTOpa B cucTeMe KoopAuHat. JIMHelHble onepanuu Hajl BEKTOpaMu o0miero oopazoBaHus,
(YMHOKEHHE BEKTOpa Ha YHCIIO, CI0KEHHUE U BBIYMTAHUE BEKTOPOB). YTBEP)KIECHHOTO
CkansgpHoe npousBeieHHe BeKTOpoB. [Ipocreiimue 3anaun B MIPUKA30M
KOOp/IMHATAaX. MunucrepcTBa
Tema 6.2. [Ipsimas u Copaepxxanue y4eOHOT0 MaTepuaJia 6 0o0pa3oBaHus U HAYKU
IIOCKOCTh B OCHOBHBIE CBOMCTBA IUIOCKOCTH. B3anMHOE pacrionioxkeHue MpsMbIX B 6 P® or 17.05.2012 Ne
NpPOCTPAHCTBE. npoctpancTse. [lepecekaronuecs, napauielbHble H CKPEIHBAIOIIUECs 413
npsiMbIe. Yron MeXIy MPSIMBIMU B MIPOCTPAHCTBE.
IlepnenauKyIsIpHOCTD NPAMBIX. Pacionokenne npsMbIX U IVIOCKOCTEN
B MpocTpaHcTBe. Toyka TmepeceueHuss MpsSMOM U  TUIOCKOCTH,
NPUHAIICKHOCTD MPSIMOI TIOCKOCTH. OCHOBHBIE NMPOCTPAHCTBEHHBIE
burypsl.
Tema 6.3. Conep:xxanue yueOHOT0 MaTepuaJia 6
IMapasienbHOCTH [TapannensHble mpsiMas u  miIockocTb. Ompenenenue. [IpusHak. 6
NPSIMbIX, IPAMOA U CgoiicTBa. Yron MEXKY CKPEIIMBAIOIIUMHUCS MPSAMBIMH.
MJIOCKOCTH, IJIOCKOCTe# | [lapamnensHbie mockoctd. Ompenenenne. [lpusnak. CBoiicTBa.
[TpunoskeHne BEKTOPHOM airedpbl K pElICHUIO 3a7ad Ha MpsIMYyI0 U
IUIOCKOCTh B MPOCTPAHCTBE (MapauIeNbHOCTh JBYX MPSMBIX,
NapajyielbHOCTh  JABYX IUIOCKOCTEH, IapajuleIbHOCTh MPSAMON |
TJIOCKOCTH)
Tema 6.4. Conep:xxanue yueOHOT0 MaTepuaJia 4
[epnenauKyJasipHOCTH [leprieHIUKYSIpHBIE MpsIMBIE. [MapannensHbie psIMbIE, 4
NPSAMBIX, IPAMOii U NEepIEHANKYISIPHBIE K TUIOCKOCTH. [IpM3HaK meprneHAnKyIIPHOCTH
NJIOCKOCTH, IJIOCKOCTE | mpsiMoid U TiockocTH. [IprinoskeHre BEKTOPHOH anreOphl K PelIeHUI0
3aj1ad Ha IPSIMYIO U TUIOCKOCTH B TIPOCTPAHCTBE (MEPIICHANKYISIPHOCTD
IBYX  TPSIMBIX, MePIEeHIUKYIIPHOCTD JIBYX  IIJIOCKOCTEH,
NEePIEHIUKYISIPHOCTD MPSIMOU ¥ TIIOCKOCTH).
Tema 6.5. | Conepxkanue yueOHOro MmaTepuaJjia 6
Ilepnenauky.asip U | [lepnienaukynsp ¥ HakioOHHas. TeopeMa O Tpex MEpPHEeHIUKYISIpax. 6

HakJ/JOHHasi. Teopema o

Yron mexay npsMOW M IUIOCKOCTBIO. YTOJ MEXAY IJIOCKOCTAMMU.
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Tpex NMeprneHAuKyJIsIpax.
JAByrpanHbiii yroJ.

JByrpannsiii yrois. IlepnenaukyispHble IUIOCKOCTH. PaccrosiHus B
npoctpaHcTBe. [Ipunoxenne BEKTOPHOM anreOpbl K PpEIICHUIO 3a/1a4
Ha OpPSMYI0 U IUIOCKOCTH B IPOCTPAaHCTBE (Yrojl MEXay ABYMs
IUIOCKOCTSIMH, YroJl MEXAY ABYMs IPSIMBIMH, YIOJI MEXKIY NPSAMOU U
TIJIOCKOCTBIO)

Tema 6.6. IIpsimbie u | Coaep:kanue y4yeOHOro MaTepuaia 2
IVIOCKOCTH B | B3aumHOe pacnosnokeHue npsmsIX B NpocTpaHcTse. [lapamieabHOCTh 2
NPAaKTHYEeCKHUX 32a4YaX | [PsAMOi u IUIOCKOCTH, [1apaJuIeIbHOCTD IUIOCKOCTEH,
MEPIECHANKYISIPHOCTD IIOCKOCTEN. PacrionoxkeHue npsmbiX U
IUIOCKOCTEH B OKpY’KarolleM Mupe (IPUPOJIe, apXUTEKType, TEXHUKE).
Tema 6.7 Pemenue | Coaep:kanue yueOHOro Mmarepuajia 4
3ajad. IIpsambie U | Pacnoso)keHne  NpAMBIX M IUIOCKOCTEd B IIPOCTPAHCTBE. 2
IUIOCKOCTH, KOOPAUHATHI | [lepneHIuKynsspHOCTh M NapajuIeIbHOCTh HPSIMBIX U IIOCKOCTEH.
" BEKTOPbI B | JlekapTOBbl KOOPAMHATHI B MPOCTPAHCTBE. BEKTOPBI B IIPOCTPAHCTBE.
NPOCTPAHCTBE CrnoxxeHue M BBIYUTAHME BEKTOPOB. YMHOKEHHE BEKTOpa Ha YHUCIO.
Koopaunats! BekTopa
IMpakTnyeckoe 3ansaTue Ne 8 KoopamHatel n BekTOpHl. [Ipsimbie u 2
IUIOCKOCTH B IIPOCTPAHCTBE.
IlpodeccroHaIbHO-0PHEHTUPOBAHHOE CONEPKAHNE: KOOPANHATHI U
BEKTOPBI B 331a4aX SKOHOMHUKH AKCHOMBI 3KOHOMHUKHU B MaTEMAaTUKE
Pa3nes /. MHOrOrpaHHUKHM ¥ TeJIa BPallleHUus! 30
Tema 7.1 Copeprxxanue y4eOHOro MmaTepuaJia 6
MHoOrorpaHHUKH. MHororpaHHuku - ocHOBHbIE MOHATHS. [Ipu3Ma (HakiIOHHas, mpsMas, 6
IIpusma, npaBuibHasg) W e€ oneMeHThl. [lapamnenenumnen. CaolcTBa

napajenenunen, Kyo,
NUPaMHIA U UX CCHYEHUS

npsiMoyrosibHoOro napasienenunena. Ky0. Ilupamuna u e€ snemeHTsI.
IIpaBunpHasg nupamuga, €€ CBOWCTBA. YceuyeHHas nupamuga, e€
CBOMCTBA.

JInuyHOCTHEIE,
MeTaIpeaMETHBIE U
peAMETHBIC
KOMIIETEHIIH B
COOTBETCTBUU C
®I'OC cpennero
obrmiero oopazoBaHus,
YTBEP>KIEHHOTO
MIPUKA30M
MuHncTepcTBa
o0Opa3oBaHMs U HAyK1
P® o1 17.05.2012 Ne
413
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Tema 7.2 Conep:xanue yueOHOro MmaTepuajia 4
I[IpaBuibHbIE [Tnomane MOBEpXHOCTU MHOTOTpaHHUKOB. [IpocTeiimue koMmOUHaUK 4
MHOTOTPAHHUKH B | MHOTOTPaHHUKOB. BeIUKCIICHHE 2IEMEHTOB MTPOCTPAHCTBEHHBIX (GUTYP
JKM3HH (p€bpa, nuaronanu, yrisl). [IpaBuibHbIE MHOTOTPAaHHHKH.
Tema 7.3 Coaep:xanue yueOHOro MaTepuaJia 6
Hwumuap, konye, wap u | Humunap, konye, cdpepa u map. OCHOBHbIE CBOHCTBA MPSIMOTO 6
UX CeYeHUs: KPYrOBOTO IMJIMHAPA, IPSIMOT0 KPYroBoro konyca. Mzobpaxxenue tein
BpailleHusi Ha IutockocTH. [IpeacraBneHue o0 yceuy€HHOM KOHYCE.
Ceuenust koHyca (mapajijieIbHOE OCHOBAHHIO M TPOXOJAIIEE uepe3
BEpILKHY), CEYCHUS LUIUHApa (TMapaiieIbHO U NEPIEeHIUKYISIPHO
ocH), ceueHusX mapa. Pa3pépTka IMHIpa U KOHyca
Tema 7.4 Conep:xanue yueOHOT0 MaTepuaJia 6
IInomanu nosepxHocrei | [Inomanps moBepxHOCTH HWIMHIApA. [lI0mane MOBEpXHOCTH KOHYCA, 6
Tes1 BpameHusa. O0beMbl | yceuéHHOro KoHyca. Ilmomanp moBepxHocTH chepbl u e€ dYacTeil.
MHOTOrpaHHUKOB H TeJ | O0bembl. OCHOBHBIC MOHATHUS U CBoWcTBAa. OOBEM MPSMOYTOJIBHOTO
BpallleHHs. napamienenunena. Oo6vem kyba. O0bemMbl TPSIMON TMPU3MBI U
mwnHIpa. O6beMbl upamMuibl 1 KoHyca. O0bem mapa.
Tema 7.5 Conep:xxanue yueOHOT0o MaTepuaJia 4
IIpumepsr cummerpuii B | [loHATHe 0 cuMMETpuM B NPOCTpaHCTBE (LIEHTpalibHas, OceBas, 4
npodeccuu. 3epkanbHas).  OO0oOIeHne  MpeACTaBICHUH O  MPaBUWIBHBIX
MHOTOTpaHHMKaX (TeTpa’zp, KyO, OKTasyAp, A0AEKadAp, HKOCAIP).
Tema 7.6 Conep:xxanue yueOHOT0 MaTepuaJia 4
Haxoxnaenne o00bemoB, | MHOrorpanHukn. Tema ¥ TMOBEpXHOCTH BpamieHus. [lnommaam 2
IJIoIajeil MOBEPXHOCTH | MOBEepXHOCTeH Ten BpamieHus. OO0beMbl U IUIOIAAM IMOBEPXHOCTH
MHOTOrPAHHMKOB M TeJ | MHOTOTPAaHHUKOB ¥ TEJ BPAIICHHSI
BpalieHust B | IIpodeccrnoHAIBLHO-OPHMEHTHPOBAHHOE coaepkaHue:
NPaKTHYECKHUX 3a]a4aX | YKOHOMHUYECKHE 3a7a4d Ha BEIYHUCIICHHE 00hEMOB
IMpakTnyeckoe 3ansaTue Ne 9 MHororpanHuky. Tena ¥ TOBEpXHOCTH 2

BpanieHus. MzmMepenus B reoMeTpun.

JIMuHOCTHEIE,
MeTanpeaIMeTHbIEC U
peAMETHBIC
KOMIIETEHIINH B
COOTBETCTBUU C
®I'OC cpennero
obrmiero oopazoBaHus,
YTBEPKACHHOTO
MIPUKA30M
MuHncTepcTBa
o0Opa3oBaHUs U HAyK1
P® ot 17.05.2012 Ne
413
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Pasznen 8. I[HCerTHaH cnyqaﬁnaﬂ BeJIMYHHA. JJIeMEHThI MATEMAaTHYECKO CTATHCTHKH.

12

Tema 8.1 Juckpernas | Comep:kanue y4eOHOIro MarepuaJia 6
ciaydaiiHas ~ BeJM4MHa, | CryyaiiHple BenWYMHBL. Bunpl cioyuaiiHpix BenuuuH. OrnpeneneHue 6
3aKOH ee pacnpenejeHusl | TUCKPEeTHOW  Ciay4yallHOM  BEIMYMHBI.  3aKOH  paclpeneieHUs

JIUCKPETHOM ClydailHOM BeJIMYUHBI. Ee 4iClIOBbIe XapaKTePUCTUKH.

[TonsiTue o0 3aK0HE OOJBIIUX YHUCEN.
Tema 8.2 3anaun | Conep:xxanue yueOHOro MaTepuaa 6
MaTeMaTH4eCKoi OcHOBHBIE  TOHATHUA  MaTeMaTUYeCKOM  CTaTUCTUKU.  3ajaydu 4
CTATHCTHKH. MaTeMaTuueckoil ctatuctuku. [lepBuunas 0O6paboTka CTaTUCTUYECKIX

JaHHBIX. YHCIOBBIE XapaKTEpUCTHKU (reHepaibHasi COBOKYIIHOCTD,

BbIOOpKA, CpeaHee apu(MeTHUecKoe, MoJa, MeauaHa, pa3max,

mucnepcus). IlpencraBnenwe manHbIX. Pabora ¢ Tabnumamu,

rpadukamu, TuarpaMMamu.

IlpodeccronanbHO-0PHEHTHPOBAHHOE cojiepkaHue: 3a/1a4u 2

MaTeMaTHYeCKOM CTaTHUCTUKU COLUAIBbHO-IKOHOMHUYECKOTO MPOpuUIIs

[TpencraBnenue nanueix. Pabora ¢ Tabnuuamu, rpaduxamu,

JarpaMmMamH.
Koncynbranus 6
IIpomexyTouHas arrecTauus (JK3aMeH) 12
Bcero no qucuuninne: 252

JIMuHOCTHEIE,
MeTanpeaIMeTHbIEC U
peAMETHBIC
KOMIIETEHIINH B
COOTBETCTBUU C
®I'OC cpennero
obrmiero oopazoBaHus,
YTBEPKACHHOTO
MIPUKA30M
MuHncTepcTBa
o0Opa3oBaHMs U HAyKU
P® ot 17.05.2012 Ne
413

21




3.VCJOBUSI  PEAJIM3ALIMM TPOTPAMMBI  YUYEBHOI
JACHUTIIAHBI

3.1. TpeGoBanuss K MHHUMAJIbHOMY MATEePHAIbHO-TEXHHYECKOMY
o0ecreyeHU 0 y4eOHOW TMCIUIIIUHBI:

Peanuzanusi mporpaMMbl TUCITUTIIMHBI TpeOyeT HaTU4IUsl ydeOHOro KabuHeTa
MaTeMaTUKH JUIS TIPOBEICHUS 3aHATUNM JIGKIIMOHHOTO THIA, TMPAKTHICCKUX
3aHATUNA, B TOM 4YHCJIE TPYIIOBBIX, WHIAUBUIYAIbHBIX, MHUCHMEHHBIX, YCTHBIX
KOHCYJIbTAlMM, TEKYIIIETO KOHTPOJIS ¥ IPOMEXKYTOUHOM aTTECTaIlUH.
O6opynoBaHue:

- pabouee MecTo MpernoaBaTes;
- CTICIMAIIM3UPOBAHHAS MEOEIb (CTOJIBI, CTYJIbS IO KOJMYECTBY OOYJAFOIINXCS );
- JIOCKa yUYCHHYECKasl.
TexHuueckue cpencTBa O0yIeHUS:
- KoMIbIoTEp (HOYTOYK);
- MYJbTUMEIUNRHBIN TIPOCKTOP, IKPaH.
YueOHo-HAIISIIHBIE  MOCOOWs:  IUIaKaThl,  y4eOHO-HArIsgHbIE  ITOCOOMS,
oOecricunBaOIIMEe TEMaTHUYECKUE WIUIIOCTpald 1o  pabodelt  mporpamme
JUCLIMIUIMHBI, B TOM YHCJE, BHJCO-ayJAHO MaTepHalbl, KOMIIbIOTEPHBIC
MIpE3CHTAIUH.

KommbroTrep HMMeeT MOCTYIl K  DJIEKTPOHHO-OMONMOTEUHBIM CHCTEMaM,
BBIXOJ] B TJI00abHYIO CeTh VHTEpHET, OCHAIEH JUICH3MOHHBIM MPOTPAMMHBIM
oOecrieueHUEM.

3.2. VYuyeOHO-MeToaMUYecKOe M  HH(OpPMAINMOHHOEe o0ecneyeHHe
peanu3anuu y4eOHOoi JMCIUIITHHBI

OcHoBHBbIC yUeOHBbIC H3IAHUA

1. Marematuka: anreOpa M Hayajga MaTEMaTHYECKOTO aHaju3a,

reomeTpusi. AnreOpa W Hayaina Maremaruuyeckoro anammsza. 10-11 kmacchr:
0a30BbIi 1 yriyosn€HHbIN ypoBHU : yueOnuk / 1. A. Anumos, 0. M. Komsirun, M.
B. Tkauésa [u np.]. — 11-e uzn. — Mocksa : I[Ipocsemenue, 2023. — 464 c. —
ISBN 978-5-09-107210-5. — Tekct : 37eKTpOHHBIH // DIEKTPOHHBIN pecypc
nudponoit oo6pazoBarenbHoil cpeapl CIIO PROFobpa3zoBanue : [caiiT]. — URL:
https://profspo.ru/books/132452

2. Marematuka: anreOpa M Hayajga MaTEMaTHYECKOTO aHaju3a,
reometpus. ['eomerpusi: 10-11 kmaccel: 6a30BbIi M yriayOJEHHBIA YPOBHU
yueOnuk / JI. C. Atanacsu, B. @. Byry3sos, C. b. Kagowmiies [u np.]. — 11-¢ u3n.
— Mocksa : IlpocBemenue, 2023. — 288 ¢. — ISBN 978-5-09-103606-0. —
Texkct : amexkTpoHHbIN /[ DneKTpoHHBIH pecypc LU(pPOBOH 00pa3oBaTEIbLHOM
cpeasl CITO PROFo6pa3oBanue : [caiit]. — URL.: https://profspo.ru/books/132455

l[OlIO.JIHI/ITe.]'lebIe y‘lﬂﬁHbIe H3JJaHUA
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3. Marematuka: anreOpa M Hayajga MaTEMaTHYECKOTO aHaju3a,
reoMeTpus. Anrebpa U Havajna mMaremMaTudeckoro aHanusa. 10 kmacc: 0a30BbINA U
yrIyONE€HHBIN ypOBHM : y4eOHUK 1751 00mieo0pa3oBaTenbHbix opranusanuii / 1O.
M. Komsrun, M. B. TkauéBa, H. E. ®&énoposa, M. U. [llabyann. — 10-¢ u3g. —
Mockaa : [IpocBemenue, 2022. — 385 ¢. — ISBN 978-5-09-101569-0. — Texkcr :
AJIEKTPOHHBIN // DIEKTPOHHBINA pecypc mudpoBoi obpazoBaTenbHOn cpeast CITO
PROFo6pa3osanue : [caiit]. — URL: https://profspo.ru/books/132301,

4, IIparyceBnu, M. . Marematuka: anrebpa W  Hayaja
MaTEeMaTHYECKOr0 aHaiu3a, reoMerpus. Anrebpa ¥ Hadaga MaTeMaTHYECKOTO
ananm3a. 10 kmacc: yriyOiaEHHBIN YPOBEHD : YICOHUK I 0011e00pa3oBaTeIbHBIX
opranmzanuii / M. . IIpatycesuu, K. M. Cton6oB, A. H. 'onoBun. — 7-e u3g. —
Mockaa : [IpocBemenue, 2022. — 435 ¢. — ISBN 978-5-09-100205-8. — TexkcT :
AIIEKTPOHHBIN // DIEKTpOHHBIA pecypc nudpoBoi oopazoBarenbHoi cpeast CITO
PROFo6pa3oBanue : [caiit]. — URL.: https://profspo.ru/books/132302

S. Marematuka: anreOpa M Hayajga MaTEMaTHYECKOTO aHaju3a,
reoMeTpusi. Anrebpa U Havajna mMaremaruueckoro aHanausza. 10 kiacc: 6a30BbIN U
yrayonéuneiit ypoBuu : yueOnuk / C. M. Huxonsckui, M. K. [lotanos, H. H.
Pemernukos, A. B. llleBkun. — 10-e u3n. — Mocksa : [IpocBemenue, 2022. —
434 c. — ISBN 978-5-09-101573-7. — TekcT : 2NEKTPOHHBINA // DIEKTPOHHBIH
pecypc mudpoBoit oopazoBarenbHoi cpeapl CIIO PROFo6pa3oBanue : [caiT]. —
URL.: https://profspo.ru/books/132300

6. Bricmass matemaTtuka s 3KOHOMHCTOB. B 3 wactax. Y.2:
y4eOHUK U TPAKTUKYM Ui cpefHero npodeccuoHanbHoro obpazosanus/ H.ILI.
Kpemep, B.A. Ilytko, U.M. Tpummn; nox penakuueit H.I11. Kpemepa. — 5-e usn.,
nepepad. u gom. — MockBa: M3marensctBo IOpaiit, 2024. — 239¢c. — URL:
O0pazoBarenbHas miardopma FOpaiit. Jlns By30B u ccy3oB. (urait.ru)

HNuTepHer-pecypcsnl

7. www.fcior.edu.ru  (denmepanbHblii  HEHTP  UHPOPMAIMOHHO-
oOpazoBarenbHbIX pecypcoB (DIIOP)).

8. www.school-collection.edu.ru  (Egunas koutekiust U(PPOBBIX
o0pa3oBaTeIbHBIX PECYPCOB)

9. www. Ucheba. com (O6pa3oBaTenbHbiii opTan «Yueba»: «YpoKm»
(www. uroki. ru)

10. OnekTpoHHBI pecypc uu@poBod obOpazoBarenbHOM cpeasl  CIIO
PROFo6pa3oBanue;

MeToauyeckde yKa3aHusi [Jsi  O0OyYamOIIHXCS MO  OCBOEHHIO
AUCHHUTITHHBI

11. Meroauveckue yKazaHuWs JUIsI OOYYArOIIMXCS TIO0  BBHITIOJTHCHHIO
MPAKTUIECKUX PaOOT.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA YYEBHOM

TACIHATITAHBI

4.1. ®opMbI 1 METOAbI KOHTPOJISAA M OLIEHKHU Pe3yJIbTATOB 00y4eHUsI

PesyabTaTnl 00yyeHus

®opMbI U METOABI
KOHTPOJISI M OLlEHKHU
pe3yJabTaToB
00y4eHust

JINYHOCTHBIE:

- OCO3HaHHE OOYYAONIUMHUCA POCCHHCKONW T'pakIaHCKOU
UJIEHTUYHOCTH; TOTOBHOCTh K CaMOPa3BUTHIO, CaMOCTOSITEJILHOCTU M
CaMOOIIPEIEIICHUIO;

- HaJM4KMe MOTHBAIMU K OOYYEHHUIO U JINYHOCTHOMY Pa3BUTHIO;
LIEJICHAIIPABJIEHHOE pAa3BUTUE BHYTPEHHEH NO3WMLMU JUYHOCTH Ha
OCHOBE JYXOBHO-HPAaBCTBEHHBIX LIEHHOCTEN HapoJaoB Poccuiickoi
®enepauny, UCTOPUYECKUX U HALMOHAJIBHO-KYJIBTYPHBIX TpaauLIUM,
dbopMupoBaHue CHUCTEMBl  3HAYUMBIX [IEHHOCTHO-CMBICJIOBBIX
YCTaHOBOK, AHTUKOPPYINLMOHHOIO MHPOBO33PEHMS, IPABOCO3HAHUS,
9KOJIOTUYECKON KYJIBTYpPbI, CHOCOOHOCTH CTaBUTh IEIM U CTPOUTH
YKU3HEHHbIE IJIaHbI;

- c(OpPMUPOBAHHOCTh TMPEACTABICHUI O MaTeMaTHKe Kak
YHUBEPCAIBHOM SI3bIKE HAyKH, CPEICTBE MOJEIUPOBAHUS SIBICHUN U
MIPOLIECCOB, UJIEAX U METO/IAX MATEMATHUKHU;

— IIOHMMAaHME 3HAYUMOCTH MaTeMaTHUKW i1  HaydHo-
TEXHUYECKOro  Tporpecca, C(HOPMHPOBAHHOCTh  OTHOLIEHHS K
MaTeMaTHKe KakK K YacTH OOIIEeYeIOBEYECKOW KYIbTYphl uepe3
3HAKOMCTBO C  HMCTOPMEM pa3BUTHUS MATEMaTHUKH, HBOJIIOLHEN
MaTeMaTHYeCKNX HJIEH;

— Ppa3BUTHE JIOTHYECKOrO MBIIUICHUS, HPOCTPAHCTBEHHOTO

BOOOpaXXEHUs, aJITOPUTMHUECKONW KYJIbTYpbl, KPUTHUYHOCTH MBIIIICHUS
Ha ypOBHE, HEOOXOoOMMOM Mg Oyaymed mnpodeccuoHaIbHOU
JesITeIbHOCTH, /IS TPOJOIKEHHs 00pa30BaHUs U CaMOOOpa30BaHMS;

— OBJIQJICHHUE MAaTeMaTUYeCKUMHU 3HAHUSIMH M YMEHHUSIMH,
HEOOXOAMMBIMU B TIOBCEJTHEBHOM JKU3HHU, Ui OCBOCHHUS CMEXHBIX
€CTECTBEHHOHAYYHBIX AMCLUMIUIMH M JUCHUUIUIMH MpOo(eccrOHaIbHOTO
LUKJIa, IS TONydeHHs oOpa3oBaHHMs B 00JAcTsIX, HE TpeOyrouux
yrayOJIeHHONH MaTeMaTUYeCKOM MOATrOTOBKHY;

— TOTOBHOCTb M CIIOCOOHOCTH K OOpa3oBaHMIO, B TOM YHCIIE
caMo00pa30BaHUIO, Ha MPOTSKEHUM BCEW IKU3HHM; CO3HATEIbHOE
OTHOIIEHHE K HENpPephIBHOMY OOPa30BaHUIO KaK YCIOBHIO YCIEIIHOM
po¢eCCUOHAIBHON U 0OIIIECTBEHHON JIEATEILHOCTH;

— FOTOBHOCTb U CITIOCOOHOCTH K CaMOCTOSITENIbHOM TBOPUYECKOU U

Tekyuii KOHTPOJIb:

- ONPOC YCTHBIN
(ppoHTaNBHBII);

- TECTUPOBAHHUE;

- BBITIOJIHEHHE
MUCHbMEHHOU pabOTHI;
- BBITIOJIHEHHE
MPAKTUYECKON pabOThI
(MHAMBUyaNIbHAS
dbopma paboThI)

[Ipomexyrounas
arrectanus B hopme:
1 cemectp - ndx

2 ceMecTp - IK3aMeHa.

Merton npoBeieHUs
IIPOMEKYTOUYHON
aTTeCTaluu -
BBITIOJIHEHHE
9K3aMEHAIIMOHHOT O
KOMIIJIEKCHOTO 3a/IaHUs
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OTBETCTBEHHOU JeSITEIHHOCTH;

— TOTOBHOCTh K KOJUIGKTUBHOW paboTe, COTPYJHUYECTBY CO
CBEpCTHHKaMH B 00pa3oBaTeIbHOM, OOIIECTBEHHO MOJE3HOH, y4eOHO-
HCCIIeIOBATENbCKOM, MPOSKTHON U IPYTUX BUIAX JEATEIbHOCTH;

— OTHOWIEHHE K NPOPEeCcCCHOHATHHON JEATENBHOCTH Kak
BO3MOXHOCTH  y4acTUSi B  PELIEHUU JIUYHBIX, OOIIECTBEHHBIX,
rOCYJapCTBEHHBIX, OOIIEHAIIMOHATIBHBIX MTPOOIIEM;

MeTanpeaMeTHbIe:

- YMEHHE CaMOCTOSTEIbHO ONPEAEIATH 1NN AeSITeTbHOCTU
U COCTaBIATH IJIAHBI JIESTEIBLHOCTH; CaMOCTOSTEIBHO OCYIIECTBISATD,
KOHTPOJIMPOBATh U KOPPEKTUPOBATDH JEATEIBHOCTD;

- HCIIOJIb30BaTh BCE BO3MOXHBIE PECYPCHI Ul TOCTHKEHUS
MOCTABJICHHBIX LEJIeH W peau3aliy IUIAHOB JIeATEIbHOCTH; BBIOMPATh
YCIICUIHBIE CTPATETUU B PA3JIMYHBIX CUTYaIUsX;

— yYMEHHE TMPOAYKTUBHO OOIIATHCA M B3aMMOJICHCTBOBATH B
MpoIiecce COBMECTHOM JESTEIbHOCTH, YYHUTHIBATH MO3HMIUU JPYTHX
YYaCTHUKOB JEATEeIbHOCTH, 3PPEKTUBHO pa3pemniatb KOH(INKTHL,

- BJaJICHNE  HaBbIKAMHM  II03HABATEIbHOH,  y4eOHO-
WCCIICIOBATENIbCKOW M TPOCKTHOM  JEATENbHOCTH,  HABBIKAMHU
paspeleHus npooeM; CIIOCOOHOCTh u TOTOBHOCTh K
CaMOCTOSITEIFHOMY TIOMCKY METOJOB PEUICHHs IMPAKTHYECKUX 3aad,
MPUMEHEHUIO PA3JIMYHBIX METOJIOB MO3HAHUS;

- FOTOBHOCTb U CIIOCOOHOCTh K  CAMOCTOSATEIbHOU
WH(POPMAIIMOHHO-TIO3HABATEIPHON JESITEIbHOCTH, BKIIOYAs YMEHHUE
OpPUEHTHPOBATHCS B PA3NUYHBIX UCTOUYHUKAX WH(MOPMALIUU, KPUTHUECKH
OLIEHUBATh W WHTEPIPETHPOBATH WHPOPMAIHIO, TOIYyJaeMylO U3
Pa3IUYHBIX HCTOYHHUKOB;

- BJIQJICHHE S3BIKOBHIMH  CPEACTBAMH: YMEHHE SICHO,
JOTUYHO W TOYHO WU3JaraTb CBOI TOYKY 3pEHHs, WCIOIb30BaTh
aJleKBaTHbIe  SI3bIKOBBIE  CPEJCTBA; —  BIAJCHME  HaBBIKAMHU
MO3HABATENIHHONU PeICKCUN KaK OCO3HAHMS COBEPIIIAEMBIX JEUCTBUN U
MBICIIMTENbHBIX MPOLECCOB, MX pe3yIbTaTOB M OCHOBAHUM, T'PaHMIL
CBOETO 3HAHMS M HE3HAHWs, HOBBIX NO3HABATEIILHBIX 3a/1a4 M CPEACTB
JUIS MX JOCTHXKEHHUS,

- EJIEYCTPEMIICHHOCTh B MOWCKAX W TPUHSATHU PEIICHUH,
COO0pa3UTENHbHOCTh W HWHTYHIHS, pa3BUTOCTh IPOCTPAHCTBEHHBIX
MPEJCTaBICHUN; CHOCOOHOCTh BOCIPUHHUMATh KpPAacoTy W TapMOHUIO
MUDA;

npeAMeTHbIE:

1) yMeHue omnepupoBaTh MOHITHUSAMH: ONpPEIe/iCHHE, aKCHOMa,
TeOpeMa,  CIEICTBHE,  CBOWMCTBO,  MNpH3HAK,  JOKa3aTeJIbCTBO,
paBHOCHUJIbHBIE (DOPMYIHUPOBKHU; yMeHUE (QOopMyIupoBaTh OOpaTHOE U
MPOTHBOIOJIOKHOE  yTBEP)KICHHWE,  NPUBOIUTH  NPUMEPHl U
KOHTPIPUMEPHI, HUCIOIB30BaTh METOJl MaTeMaTHYeCKOW WHIYKIINH;
MPOBOJIUTH JIOKA3aTEeNIbHBIE pAacCy)KJeHHs TpH pPELIeHUH 3ajad,
OILIEHUBATh JIOTHYECKYIO MPABHIBHOCTD PACCYKICHHIA;

2) yMeHue OIepPUPOBATH MOHATHSMHU: MHOX€ECTBO,
MTOJIMHOXKECTBO, OIEPAlMU HaJ MHOXXECTBAMH, YMEHHE HCIIOJIb30BaTh
TEOPETUKO-MHOXKECTBEHHBIM ~ ammapar Jjsl  ONHCaHHWs  PealbHbIX
MIPOLIECCOB U SIBJICHUM M MpU PEIIeHUH 3a]a4y, B TOM YHUCIIEe U3 APYTUX
y4eOHBIX TPEAMETOB;

3) yMeHHE OnepHpoBaTh MOHATHAMHU: Tpad, CBA3HBIA Trpad,
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JiepeBo, LUKJ, Tpad Ha IUIOCKOCTH; YMEHHE 33JaBaTh U ONMCHIBATH
rpadbl pa3IMYHBIMU CIOCO0AMM; HMCIOJB30BaTh rpadbl NPU PELICHUU
3ajad;

4) ymeHue CBOOOJHO OICPUPOBATh IOHATHSIMHU: COYETAHMUE,
NEPEeCTaHOBKA, YHWCIIO COYETaHWi, YHCIO TIEPEeCTaHOBOK, OWHOM
HeloToHa; ymMeHHe NpUMEHATh KOMOMHATOPHbBIE (DAKTBI U PACCYKIAECHUS
JUIsl peLlIeHNUs 3a/1a4;

5) yMeHue onepupoBaTh MOHITUSMHU: HATYPAIBHOE YHCIIO, [EII0¢
YUCI0, OCTaTOK MO MOYJIIO, PAalMOHAJIBHOE YHUCIIO, UPPALMOHATIBHOE
YHCIO,  MHOXECTBAa  HATypalbHBIX,  LEJIbIX,  palOHAJIbHBIX,
JNEHCTBUTENBHBIX YHMCEJ; YMEHHE HMCIIOIb30BaTh; MPU3HAKU JAECITUMOCTH,
HalMEHbIIMKA OOLMI JenuTenb W HaUMEHblIee oOlee KpaTHoe,
anroput™ EBKinJa mpu perieHuM 3a4ad; 3HAKOMCTBO C Pa3iIMYHBIMU
HNO3ULIMOHHBIMU CUCTEMAMH CUHCIICHUS;

6) ymeHHe CBOOOJHO ONEPUPOBATH MOHITUSIMU: CTEICHb C
LeNbIM IIOKa3aTejaeM, KOpeHb HaTypajJbHOM CTENEeHH, CTENeHb ¢
palMOHAIbHBIM  IIOKAa3aTeJeM,  CTENeHb  C  JEMCTBUTEIbHBIM
(BellecTBEHHBIM) IOKa3areseM, JiorapudM dyucia, CHHYC, KOCHUHYC U
TaHT'€HC [IPOU3BOJILHOTO YHUCIIA;

7) yMeHue OIIepPUPOBAThH HOHATHAMMU: TOX/ECTBO,
TOXKIAECTBEHHOE IpeoOpa3oBaHuE, ypaBHEHHE, HEPABEHCTBO, CHCTEMa
YpaBHEHMH M HEPAaBEHCTB, PAaBHOCUJIBHOCTb ypaBHEHUH, HEPABEHCTB U
CHUCTEM, pallOHaJIbHbIE, UPpPALlMOHATIbHbBIE, [IOKa3aTeNIbHbIE, CTEIICHHBIE,
JorapupMHUEcKue, TPUTOHOMETPUUECKUE YpaBHEHMs, HEPaBEHCTBA U
CUCTEMbI; YMEHHUE pellaTb YpaBHEHHs, HEPAaBEHCTBA U CHUCTEMBI C
MOMOILBIO PA3JIMYHBIX NPUEMOB; pellaTh YpaBHEHHs, HEPaBEHCTBA U
CUCTEMBl C IapaMEeTpOM; INPUMEHSATh ypaBHEHUS, HEPABEHCTBAa, HX
CHCTEMBI Ul pellleHHs] MaTeMaTUYecKHX 3ajad U 3ajjad U3 pa3InyHbIX
o0rnactell HayKH U peaibHOM JKU3HH;

8) yMmeHue CBOOONHO ONEPHPOBATH TOHATHIMHU: rpaduk
¢byHkMM, oOpaTHas (QyHKUMA, KOMOO3MIMS (DYHKUMN, JHUHEHHas
GyHKuus, KBajpaTHuHass (QYHKUUSA, CTENeHHas (YHKIUS C LeIbIM
IIOKa3aTeNeM, TPUTOHOMETPUYECKHE ¢$byHKIIUY, oOparHble
TPUTOHOMETpHUUYECKHE (YHKIMHU, IMOKa3aTelbHas M Jorapudmuyeckas
GyHKIIMM; yMEHUE CTpOUTh rpa@ukud  (GYHKIUH,  BBIIOJIHATH
npeoOpa3oBaHus rpaduKoB (QYHKLUH; YMEHHE MCIIOJIb30BaTh IpaduKu
GyHKIMH JUIsi M3y4eHHs IPOLECCOB U 3aBUCUMOCTEH IpHU pelIeHUU
3a[a4 U3 IpYyTrux y4eOHbIX MPEAMETOB U U3 pealbHON KHU3HH; BBIPAXKATh
dbopMynaMu 3aBUCUMOCTH MEXKIy BEJIMYMHAMH; YMEHHE CBOOOJHO
ONEepUpOBATh  MOHATUSAMH: UYETHOCTh (YHKIMH, MEPUOJUYHOCTD
GyHKIIMM, OrpaHUYEHHOCTh (PYHKIHMHM, MOHOTOHHOCTH (DYHKIIHH,
HKCTpeMyM (YHKIMH, HauOoJIbIlIee U HAaMMEHbIIee 3HAaUeHUs (PyHKIUH
Ha MPOMEXYTKE; YMEHHE MPOBOJUTH HCCe0BaHuEe (DYHKUNU; YMEHUE
UCIOJIb30BaTh CBOMCTBA U rpaduku (YHKIMA IS pelIeHusl ypaBHEHHIH,
HEPaBEHCTB M 3aJau C IapameTrpamu; H300pakaTb Ha KOOpPIUHATHOM
IUIOCKOCTH MHOKECTBA PELICHUN ypaBHEHUH, HEPABEHCTB U UX CHCTEM;

9) yMEHHue cBOOOJIHO OIepupOBaThH TIOHSATUSIMH:
MOCJIEI0BATENbHOCTb, apU(pMeTHdYecKas HpOrpeccusi, reoMeTpuuecKas
nporpeccusi, OECKOHEYHO YOBIBaOIIas Te€OMETpUYEcKas MpPOTrpecCHs;
YMEHME 3aJaBaTh I10CIEOBATEIbHOCTH, B TOM YHCJIE C IOMOIIBIO
PEKYPPEHTHBIX (HOPMYIT;

10) ymeHue oOmNepUpPOBaTH IMOHATHSMHU:  HEHPEPHIBHOCTH
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GyHKIMM, acUMITOTHI Tpaduka ¢GyHKIMHM, TiepBas MW BTOpas
Opou3BOiHAs (YHKIMH, TEOMETPUYECKUH U  (PU3MUECKUl CMBICI
NPOM3BOJHON, NEpBOOOpa3Hasi, OIpPEICICHHBIH WHTETpal, YMEHHE
HaXoAUTh AaCHUMITOThI TIpaduka (YHKIHMH; YMEHHE BBIUUCIATH
IIPOU3BOJHBIE CYMMBbI, IIPOM3BEIEHUS, YACTHOTO M KOMIIO3MLIUU
(GyHKLUUH, HAXOAUTh YPABHEHUE KacaTeNbHOW K Tpauky (QyHKUHU;
YMEHHUE HUCIOIB30BaTh MPOU3BOIHYIO JJISl HCCIEIO0BaHUs (PYHKUUH, IS
HaXOXXJCHHUA HAWJIy4lIero pelleHus B MPUKIAAHBIX, B TOM 4YHCIE
COLMAIBHO-9KOHOMHYECKUX M (PU3NYECKUX 3aJauax, JUIs ONpeesIeHUs
CKOPOCTM M YCKOPEHHUS; HaXOIUTh IJIOMAAM U 00beMbl (uryp c
IIOMOUIbI0  MHTErpajia; IPUBOJUTh IPUMEPHl MATEMaTHYECKOIO
MOJICJIMPOBAHMS ¢ IOMOLIBIO AU epeHInanbHbIX ypaBHEHUH;

11) yMmeHue omepupoBaTh IOHATHSIMH: KOMILICKCHOE YHCIIO,
COIPSKEHHBIE KOMITJIEKCHBIE YUCIIa, MOAYJb U apryMEHT KOMIIJIEKCHOT'O
yycia, (opma 3amuMcu  KOMIUIEKCHBIX 4ucel (reoMerpuyeckas,
TPUTOHOMETpHUYECKass W  anredpauyeckas); yMeTb IPOU3BOJUTH
apumeTnyeckue IEHCTBUS C KOMIUIEKCHBIMU YHCIIaMU; TNPUBOJAUTH
IPUMEPbI UCIIOIb30BAHUS KOMILJICKCHBIX YHCET,;

12) ymeHue CBOOOIHO OIEPUPOBATh TMOHSATUSMH: CpEIHEES
apudMeTHuecKkoe, MenuaHa, HauOosblllee M HaUMEHbLIEEe 3HAYCHHUS,
pa3Max, AUCIIepCHsl, CTAaHJAPTHOE OTKJIOHEHHE JUIsl ONMCAHUS YMCIIOBBIX
JAHHBIX; YMEHHE UCCIIEe10BaTh CTATUCTHYECKUE JaHHbIE, B TOM YHUCIE C
IPUMEHEHUEM TIpaUUecKuXx METOAOB U JJIEKTPOHHBIX CPEICTB;
rpa¢u4ecKkd MCCIEe0BaTh COBMECTHbIE HAOMIONEHUS C IOMOIIbBIO
JIMarpaMM pacCEeMBaHUs U JIMHEHHOW perpeccuy;

13) ymeHHe HaXOAUTh BEPOSITHOCTH COOBITHI C UCIIOIb30BAHUEM
rpauyecKkux METO/I0B; NPUMEHATh AJIs peueHus 3anad (popmyssl
CIIO)KEHUSI M  yMHOXEHHMsI  BEpOsATHOCTEeH, ¢opMyilny  IMOJHOU
BeposiTHOCTH, Gopmyny bepHymnu, koMmOuWHAaTOpHBIE (aKTBl U
(GopMynbl; OIIEHWBAaTh BEPOATHOCTH peallbHBIX COOBITHH; yMeHue
ONepupoBaTh TMOHATUSAMU: CiydailHas BeJIMYMHA, pacCHpeesIeHue
BEPOATHOCTEH, MaTeMaTU4YECKOE 0’KMJIaHUE, NUCIIEPCUS U CTaHIapTHOE
OTKJIOHEHHE CIy4allHOW BeIMYMHBI, (YHKIUU pacHpelesieHus u
IUIOTHOCTH  PaBHOMEPHOIO,  IIOKA3aTEJbHOTO U HOPMAJIBHOTO
pacnpenelneHnid;  yMEHUE  HCIOJIb30BaTh  CBOMCTBA  M3YYEHHBIX
pacnpeneneHuil Uil pelIeHns 3a4ad; 3HAKOMCTBO C MOHATHSAMH: 3aKOH
OOJBIIMX YHMCEN, METOJbl BBIOOPOYHBIX HCCIEIOBaHUM; yMEHUE
OPUBOAUTH TPHUMEPHl MPOSABICHHUS 3aKOHa OONBIIMX YHCET B
MPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSX;

14) ymeHnune cBOOOHO ONEPUPOBATh MOHATHIMU: TOYKA, MpsMasi,
IJIOCKOCTh, MPOCTPAHCTBO, OTPE30K, Jyd, IUIOCKUH yroJ, JBYI'PaHHBIN
yroJ, TPEXTPaHHBIA Yroj, IepeceKarolrecs, NapauieIbHble H
CKpeIlIMBaOIIKecs MpsMble, MapajlIeIbHOCTh U NEPIEeHIUKYISIPHOCTh
IPSIMBIX U IJIOCKOCTEH, YroJl MEXAY NPSAMBIMH, YTOJI MEXAY NPSIMON U
IUIOCKOCTBIO, YrOJl MEXIY IUIOCKOCTSAMH; YMEHHUE HCIOJIb30BaTh MpU
peLIeHUH 33/1a4 U3ydeHHbIE (DAKThl M TEOPEMBl INIAHUMETPHUU; YMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB B OKPYXKAIOLIEM MHpE; YMEHHE
ONEpUpPOBaTh TMOHATUSMU: MHOTOTPAHHUK, CEUYEHHE MHOIOIPaHHUKA,
NpaBWIbHBI ~ MHOTOTpaHHUK, Mpu3Ma, nOHpamuga, ¢urypa u
MOBEPXHOCTh BpAIICHUS, IWIMHAP, KOHYC, mIap, cdepa, pa3BepTKa
MIOBEPXHOCTH, CEUEHMs] KOHyca U LWIMHApA, NapajlielbHble OCH WU
OCHOBAHMIO, CEYCHHE I1apa, TNIOCKOCTh, Kacaromascs cepsl, MUIHHIPA,
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KOHyCa, yMEHHE CTPOUTb CEYEHHWE MHOIOIpaHHMKa, M300paxarhb
MHOI'OI'PaHHHMKH, (PUT'YPBI M IIOBEPXHOCTH BPAILEHUS, UX CEYCHUs, B TOM
YHCIIEe ¢ TOMOIIBIO AIIEKTPOHHBIX CPECTB; YMEHUE PUMEHSTh CBOMCTBA
reOMETPUUECKUX ¢uryp, CaMOCTOSITEJIBHO bopmMynupoBaTh
OTIpeNieNIeHUs] U3y4aeMbIX (UTYp, BBIIIBUTaTh THIIOTE3bI O CBOIMCTBAX U
IPU3HAKAX IeOMETpHUYecKuX (Uryp, oOOCHOBBIBATbH HJIM ONPOBEPIaTh
UX; yMEHHE MpPOBOIUTH KiIacCHPuKanuioo GUryp MO pa3IHuHbIM
IPU3HAKaM, BBIIOJIHATh HEOOXOAUMBIE IOTIOJIHUTENbHBIE [IOCTPOEHUS;

15) ymeHue CBOOOAHO ONEPUPOBATH TOHITUSMH: IUIOLIA[b
¢burypel, o0beM (Urypsl, BeJIMYMHA yIJa, PACCTOSHUE OT TOUYKU MO
IUIOCKOCTH, pPAaCCTOSHUE MEXAY TMPSMBIMH, pACCTOSIHHUE MEXIY
IUIOCKOCTSIMH, IUIOIIAAL c(epsl, IIIOMAaAb MOBEPXHOCTU IHPAMHJBL,
OpU3Mbl, KOHyca, UWIMHApPA, O0beM Ky0a, MPSMOYroJbHOTO
napajjenenunena, NUpaMuibl, MNPU3MBL, ILWIMHAPA, KOHYca, IIapa;
YMEHME HaXOJUTh OTHOLLIEHUE 00BEMOB MTOI00HBIX (pUryp;

16) ymeHue CBOOOAHO OIEPUPOBATH IMOHATUSIMU: IBHIKCHUE,
napajuieNbHBIA MEPEHOC, CUMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue MOA00Us, MMOAOOHBIE (UTYPBI; YMEHHE
pacro3HaBaTh paBHbIE M MOJOOHBIE (DUTYpPBI, B TOM YWCIIE B IPUPOAE,
UCKYCCTBE, AapXHUTEKType; YMEHUE HCIOJIb30BaTh I'E€OMETPUYECKUE
OTHOILIEHHS, HAaXOAWTh TE€OMETPHUECKHE BEJIWYHMHBI (JUIMHA, YTOJI,
IUIOIAb, 00bEM) IPU PELICHUU 3a/1a4 U3 IPYTUX Y4eOHBIX IMPEeIMETOB
U U3 pealbHOW KU3HU;

17) yMEHHE CBOOOJTHO OTICPUPOBATH MOHATHUSIMH:
NpSMOYTOJIbHAsE CHUCTeMa KOOPIWHAT, BEKTOpP, KOOPAMHATHI TOYKH,
KOOpJIMHATBHl BEKTOpa, CyMMa BEKTOpOB, IMpPOU3BEJCHHE BEKTOpa Ha
YHCIIO, Pa3JIOKEHHE BeKTopa 1Mo 0a3ucy, CKalIpHOE IPOU3BENCHHE,
BEKTOPDHOE TNPOM3BEAECHUE, Yol  MEXIYy BEKTOpaMH; YMEHHeE
UCTIOJIB30BAaTh BEKTOPHBIM M KOOPIWHATHBIA METON [UIS PEIICHUS
reOMETPUYECKUX 3aJad W 3a7ay JpPYrHX Y4eOHBIX IpPEeIMETOB;
ONepupOBaTh MOHATUIAMM: MaTpuLa 2x2 U 3X3, onpeneanTesb MaTPUIIbI,
reOMETPUYECKUI CMBICIT OTIPEIeIUTENS;

18) yMeHHe MOIETUPOBATh pEATbHBIC CHUTYyallMd Ha S3bIKE
MaTeMaTHKH; COCTaBJIATh BBIPAKEHMs, YpaBHEHUs, HEPaBEHCTBA M HX
CHCTEMBI TI0 YCJIOBHUIO 33/Ia4yM, HCCIEIOBATh MOCTPOCHHBIE MOIETH C
UCIOJIb30BAaHUEM arlnapara aareOpbl, HHTEPIPETUPOBATh MOTYUYECHHBIN
pe3ynapTaT;  CTPOMTh  MaTeMaTHYECKHE MOJENW C  IOMOUIBIO
TreOMETPUYECKUX TMOHATUA W BEIMYHMH, pellaTh CBS3aHHbIE C HUMH
NpakTUYeCKHe 3a/1a4d; COCTABIATH BEPOATHOCTHYIO MOJETh U
UHTEPIPETHPOBATh IOJYYCHHBI pe3ynbTaT; pellaTh MpPUKIIAJHbIe
3aJadyd  CpPEJICTBAMHM MAaTEMaTHYeCKOro aHaju3a, B TOM YHCIE
COLMAIBHO-9KOHOMHYECKOTO U (PU3UUECKOT0 XapaKTepa;

19) ymeHue BHIOMpATh MOAXOMAIINA METON JUIS pPEIICHHS
3aJaud; MOHMMaHHe 3HAYMMOCTH MAaT€MaTHKH B M3yYEHHU MPHUPOTHBIX
U OOIIECTBEHHBIX TIPOIIECCOB W SBJICHUH; yMEHHE pAacIO3HABATh
NPOSIBIIEHUE 3aKOHOB MAaTE€MaTHKH B HCKYCCTBE, YMEHHUE MPHUBOAMTH
IIpUMEPBl MAaT€MATHYECKUX OTKPBITUH POCCHWCKOM W MHPOBOU
MaTeMaTHYeCKOM HayKH.

4.2. MOH OLIEHOYHBIX CPEeACTB /sl MPOBeIeHUs] MPOMEKYTOYHOM aTTecTAlluM
o0y4arouuxcs Mo AUCHUITHHE

28




IHoka3zaTean U KPpUTEPUH OLCHUBAHUSA KOMIIETCH LM H
[loka3aTenn M KpUTEpUM OLECHUBAHMS KOMIIETCHIIMM, ONMCAHME IIKaJ
OLICHUBAHUS COJIepKaTcs B MpHIIokeHuu 1.

KOHTpOJILHbIe U TECTOBbIC 3aJaHHUA
KOHTpOJILHBIE? 3aJaHuA COACPIKATCA B ITPUITOKCHHUHN 1.

MeToanyeckue MaTepUuabl

MeTtonuueckre Marepuainbl, ONPENESIOIUe NPOLUEAYypPbl OLIEHUBAHUS
3HAaHUU, YMEHMH, XapaKTepU3yIOLUMX (OPMUPOBAHNE KOMIIETEHIIUHN, cojaepxKarcs
B IpuiioxeHuu 1.
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IIpuaoxenne 1
KoHTpo/1bHO-011eHOYHBIE CpeACTBa
AJIS1 IPOBe/ICHUsI MPOMEKYTOYHOM aTTecTAlMHU 10 JMCIHUIIIHHE
0/.03 MaremaTuka

1.1. dopma NpoMeKYTOUYHOM aTTecTAIMU: SK3aMeH (2 ceMecTp).

@OH/1 OIICHOYHBIX CPEICTB COJACPKHUT KOHTPOIHHO-OLEHOYHBIE CPEJICTBA, HEOOXOMMBIX

IUI TPOBEJICHUS K3aMEHa.

1.2. Cucrema oueHMBAHHS Pe3yJIbTATOB BHINOJHEHUS 3aaHMii

OueHuBaHuEe pe3ysbTaTOB  BBIIOJHEHUS 3aJaHUM  IPOMEXYTOUHOM  aTTecTaluu
00y4aroIuXCcsl OCYILECTBIISAETCS Ha OCHOBE CIIEIYIOIUX TPUHIUIIOB!

JIOCTOBEPHOCTH OIIEHKH — OLIEHUBAETCSI YPOBEHb C(HOPMHPOBAHHOCTU 3HAHWM, YMEHUH,
IPAaKTUYECKOI'O OMNbITA, OOUIMX M MPOPECCHOHATBHBIX KOMIIETEHLUH, MPOJEMOHCTPUPOBAHHBIX
00y4arolMMUCS B XOJI€ BBIIIOJHEHUS 3aJaHUS;

aZICKBaTHOCTU OLICHKM — OLIEHKA BBINOJHEHUS 33JaHUd [JOJDKHA IIPOBOAMUTHCS B
OTHOIIEHWH TeX KOMIETEHIUH, KOTOpble HEOOXOIUMBI i S(P(GEKTUBHOTO BBITOJTHEHHS
3aJlaHus;

HAJIe)KHOCTU OLICHKM — CHUCTEMa OLIEHUMBAHUS BBINOJIHEHMs 3aJaHUN JOJDKHA 00JaaaTh
BBICOKOM CTENEHbIO YCTOMYMBOCTH IPU HEOJHOKPATHBIX OLEHKAaX YpOBHS C(OPMHPOBAHHOCTHU
3HAaHUM, YMEHUH, NPAKTUYECKOTO OIbITa, OOMMX U NPOPECCHOHANBHBIX KOMIIETEHIIUM

00y4aromuxcs;

KOMIUIEKCHOCTH OIICHKM — CHCT€Ma OIICHUBAHHUS BBINOJHEHUS 3aJaHUil JOJDKHA
MO3BOJIATh ~ MHTEIPATHBHO  OLEHHMBAaTh 00mHUEe W  IPO(ECCHOHATbHBIE  KOMIIETCHIIUH
00yJaromuxcs;

O0BEKTMBHOCTH OLIEHKH — OIIEHKA BBIMOJHEHHUS KOHKYPCHBIX 3aJaHUM JOJKHA OBITh
HE3aBUCUMON OT OCOOEHHOCTEH NpOo(ecCHOHATbHOW OpUEHTAMU WM TNPEANOYTEHUN
npenoaaBaresyieil, OCyIECTBISIIOIIMX KOHTPOJIb WK aTTECTALMIO.

[Ipy BBINOJHEHUM MPOLEIYpP OLIEHKH 33JaHUN HUCHOJB3YIOTCS CIIEAYIOIINE OCHOBHBIE
METO/BI:

MCTO/J pacd€Ta NCPBUYHBIX 6aJ'IJ'IOB;

METOJ pacyeTa CBOJHBIX 0aJIJIOB;

PGSYJ'II)TaTI)I BBITTOJIHEHU L SaI[aHI/Iﬁ OLICHUBAIOTCA B COOTBETCTBHHU C pa3pa6OTaHHBIMI/I
KPUTEPUSAMHU OLICHKHU.

Wcnonp3yercs nsatu OanbHas MIKajia JUisl OLEHUBAHUS pPe3yJIbTaTOB 00yUeHUS:

IlepeBon msiTu GaJIbHOM IIKAJIBI yU€Ta pe3yIbTaTOB B ISITH OAJIbHYIO OLIEHOYHYIO HIKAJIY:

Ouenka KosnnyectBo 0a/1510B, HAaOpaHHBIX 32
BbINOJIHEHHE TEOPETHYECKOI0 M MPAKTHYECKOIro
3aJaHusl, CPeIHUH 0aJ11 10 UTOraM aTTeCTALMHN

OreHka 5 «oTIu4uHO» 4.6-5
Orenka 4 «Xoporio» 3,6-45
Orenka 3 «yJI0BIICTBOPUTEITHHOY 3-3,5
Orenka 2 <29

«CHEYAOBJIICTBOPUTECIIEHO»

1.3 . KOHTPOJIbHO-0Il€eHOYHbIE CPeICTBA
3ananue:

1.0tBeTHTH Ha BOMPOCH (2 BoIpoca).

2. BeimonHuTh npaktuyeckoe 3aaanue (1 3aganue).

I[IpumepHbIe Bompockl 1J1s1 codece10BaHMST
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Ilesnble u panioHalIbHBIE YUCIIA.
JlelicTBUTENbHBIC YUCTIA.
[TpuGnuxKeHHbIe BEIYMCICHHUSL.
KommekcHsble uucna.
Kopuu u crenenu.
KopHu HaTypanbHOM CTENIEHU U3 YKUCIIA U UX CBOKUCTBA.
CreneHu ¢ pallMOHAIbHBIMU [TOKA3aTEIIMH, UX CBOUCTBA.
Crenenu ¢ AeiCTBUTENLHBIMU ITOKA3aTENSAMHU, UX CBOWCTBA.
Jlorapudm uncna. OCHOBHOE JOrapuPpMHUUECKOE TOMKIAECTBO.
Jlorapudgmel. CBOMCTBa J0rapr(MOB.
Jlorapudm. JlecsTHuHbIE U HATYpaJIbHbIE JOIAPUPMBI.
Jlorapudm. Onpenenenue. [IpaBuia aeiicTBuii ¢ iorapupmamu.
Jlorapugm. OcHoBHbIe OHATHS. [lepexon Kk HOBOMY OCHOBaHHMIO.
[IpeoOpazoBanme anredpandecKuX BRIPAKECHUH.
[IpeoOpa3oBanue pallMOHAIBHBIX U UPPALMOHATBHBIX BBIPAKEHHH.
[IpeoOpa3oBaHne CTENIEHHBIX U OKA3aTEIbHBIX BRIPAKECHUI.
IIpeoOpa3oBanue Moka3aTeabHbIX U JIOrapu(PMUUECKUX BbIPAXKEHUH.
Pannannas mepa yrna. BpamarensHoe 1BHKEHUE.
Cunyc, KOCUHYC, TAHT'€HC U KOTaHT'€HC YHUCIIa.

20. 3HakW, 4YHCIOBBIE 3HAYEHUS W  CBOWCTBA YETHOCTH, HEUYETHOCTH
TPUTOHOMETPUUYECKUX (YHKLUH.

21. TpuroHoMmerpuyeckue GyHKLIUU YUCIOBOIO apryMeHTa.

22. OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA.

23. ®opMyIbl TPUBEACHUSI.

24. ®opMyIIbI CIOKEHUS.

25. CuHyc ¥ KOCHHYC JBOWHOTO yria. @opMyIbl TOJOBUHHOTO yTIa.

26. IIpeoOpa3oBaHue CyMMbI TPUTOHOMETPUUYECKUX (DYHKLUI B TPOU3BEIACHHUE.

27. TIpeoOpa3oBaHue MPOU3BEACHUS TPUTOHOMETPUIECKUX (DYHKIIHIA B CyMMY.

28. IlpeoOpa3oBaHusi MPOCTEUIIMX TPUTOHOMETPUUYECKHUX BBIPAKCHUM.

29. BeipakeHUE TPUTOHOMETPHUECKUX (PYHKIMI Yepe3 TAaHTE€HC MOJIOBHHHOTO
apryMeHTa.

30. ApKCHHYC, apKKOCHHYC, apKTaHTE€HC YHCTIa.

31. IIpocteiiniie TPUrOHOMETPUUYECKUE YPABHEHUS.

32. IIpocteiimye TPUTOHOMETPUIECKHE HEPABEHCTBA.

33. ®ynkuuu. OcHOBHBIE TMOHATUA. OOnacTb oOmNpeAeNeHUs M MHOXKECTBO
3HAYEHUMN.

34. ®ynkuuu. ['paduk pyHkuuu.

35. Oyakmmu. [loctpoeHne rpadukoB (QYHKIWH, 3aJaHHBIX  PA3THIHBIMU
croco6amu.

36. dynkuuu. CBoNCTBA QPYHKIIHH.

37. ®yakuuu. MOHOTOHHOCTh, YETHOCTh, HEYETHOCTh, OTPAaHMYEHHOCTb,
NEPUOIUYHOCTb.

38. Oynkumu. IlpomexyTkn Bo3pacTaHus W yOBIBaHWS, HauWOOJbIIee U
HalMEHbIIIee 3HAaUeHUs], TOUKU SKCTpemMyMa. ['paduueckas HHTEpIpeTanus.

39. CnoxHast ¢GyHKUHS (KOMITO3UIWS). Apu(METHYeCKHe Omnepanuu Haj
byHKIUAME.

40. ®Oynkuuu. [ToHsITHE O HETTPEPHIBHOCTH (YHKIINH.

41. O6patuble pynkuu. OOnacTe onpeseneHuss ¥ 001acTh 3HaAUECHUM 0OpaTHOU
GyHKIHH.

42. O6patnblie pyakun. CoiicTa. ['paduk oOpaTHON QyHKIUH.

43. Jlorapudmuueckas QyHKIIHsS, €€ CBOMCTBA U rpaduK.

44. JlorapudpmuuecKkue ypaBHEHHS U HEPABEHCTBA.

CoNoO~WNE
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45. TlokazaTtenpHas GYHKIIUS, €€ CBOMCTBA U rpaduK.

46. Iloka3aTenbHbIC YpaBHEHUS U HEPABEHCTBA.

47. CrenenHas (yHKIIHs, €€ CBOHCTBA U TpaduK.

48. YpaBHEHHUS U HEPABEHCTBA CTEIIEHHON ()YHKIIUH.

49. OOGnacTh ompeAeacHHsS U MHOKECTBO 3HAUYEHHUM (QyHKIMK y= SiNX,eé CBOMCTBA
u rpaduk.

50. OOGnactp omnpeneneHnss 1 MHOXXECTBO 3HaUeHUN (PYHKIIMHU y= COSX, e€ CBOICTBa
u rpaduk.

51. OOGnactp ompeneneHrs U MHOKECTBO 3HaueHUH QyHKIUU V= tgX, e€ cBOiCTBa
u rpaduk.

52. OO6nactb omnpeneneHrs U MHOXKECTBO 3HaUeHUH (PyHKIMHU y= CtgX, e€ cBOMCTBa
u rpaduk.

53. IIpeobpazoBanust rpadukoB GyHKIMA. CUMMETpPHUS OTHOCHUTEIBHO OcCei
KOOp/MHAT.

54. TlpeobpazoBanus rpadgukoB Gynkuuii. [lapamiensHsiii nepeHoc.

55. IIpeoOpazoBanus rpadukoB GyHKIMM. CUMMETpPHUS OTHOCUTEIILHO Havasia
KOOpJMHAT.

56. IIpeoOpazoBanus rpadukoB ¢GyHKIUH. CUMMETPUS OTHOCHTEIBHO MPSIMOU
y=X.

57. Ilpeobpa3oBanus rpadpukoB ¢(yHKImiA. PacTspkeHue W C)kaTHe BIOJb OCEd
KOOP/MHAT.

58. VYpaBHeHus. PaBHOCHIBHOCTH YpaBHEHUIA,

59. VpaBuenus. OCHOBHBIC IPUEMBI UX PELICHHUS.

60. Cucremsl ypaBHEHHH. PABHOCHIIBHOCTD CHCTEM YpaBHEHUIA.

61. Cuctembl ypaBHeHHI1. OCHOBHBIC IPUEMBI UX PEIICHHUS.

62. HepaBencrBa. OCHOBHBIE IPUEMBI HX PEIICHHUS.

63. HepaBenctBa. PaBHOCHMIBHOCTH HEPABEHCTB.

64. Vcnonp3oBaHue CBOMCTB M rpadMKoB (PYHKIMA NpU pelICHUN YpaBHEHHHA U
HEPaBEHCTB.

65. Meroa HHTEPBAJIOB.

66. M300pakeHrne Ha KOOPAMHATHON TIOCKOCTH MHOXKECTBA PEIICHUI ypaBHEHUN
C IBYMs IEPEMEHHBIMH U UX CHCTEM.

67. N300pakeHne Ha KOOPAMHATHOM MJIOCKOCTH MHOYKECTBA PEILICHUI HEPABEHCTB
C IBYMs IEPEMEHHBIMH U UX CHCTEM.

68.  CrocoObl 3a1aHUS U CBOMCTBA YMCIIOBBIX MOCIIE0BATEIbHOCTEH.

69. CymMmmpoBaHWHE MOCIEA0BATEIHHOCTEH.

70. [TonsiTHE O MPOU3BOAHON (HYHKIINHU, €€ TEOMETPUUYECKHH CMBICII.

71. [TonsiTre o mpou3BoAHON (QYHKIIMH, €€ PU3HMUECKUN CMBICI.

72. VYpaBHeHUe KacaTelbHOW M HOpMaNHU K Tpaduky QpyHKIUH.

73. [Tpon3BoIHBIE CYMMBI, Pa3HOCTH, IPOU3BEIECHUS, HACTHOTO.

74.  Tlpou3BoAHbBIE OCHOBHBIX AJIEMEHTAPHBIX (PYHKIIUH.

75. [TpruMeHeHre MPOU3BOAHOM K HUCCIIEAOBAHUIO (PYHKIMI U MOCTPOECHUIO
rpaduxoB.

76. [TprMepbl UCTIONB30BAaHUS TPOU3BOAHON /IS HAXOXKACHUST HAWTY4IIEero
peleHnst B PUKIIAIHBIX 3a/1a9ax.

77.  Bropas npousBojHas, €€ reoMeTpudeckuii cMbica. HaxoxaeHue ckopoctu
JUTSL TIpoltecca, 3aJaHHOTO (hopMyIoi U TpaduKoMm.

78. Bropas npousBonHas, ee puzndyeckuit cMbicil. HaxoxxaeHue ycKopeHus
JUTSL TIpoliecca, 3aJaHHoTo (hOpMyIoi U TpaduKoMm.

79. [TepBoobOpazHas u uaTerpan. CBolicTaa.

80.  TabGnwmia mepBOOOpPa3HBIX.
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81. OnpeneneHHblii UHTETPall, OCHOBHBIE CBOMCTBA M €r0 T€OMETPUUECKUI
cmblca. @opmyia Hetorona—IJlelibHuna.

82. [TpuMeHeHrEe ONPEACTICHHOTO HTETpajia s HaXOXKICHHS TUIOIAIN
KPUBOJIMHEHHOMN TPAIlCLIUH.

83. OcHOBHBIE ~ TOHATUS ~ KOMOMHaTOopukH. Pasmemenus. CoueraHwus.
IIepecranoBKH.

84. 3amaun Ha TIOJCYET YHWCIIAa pa3MEIICHHWH, MEepPecTAaHOBOK, COUYCTAHHN.
Pemenue 3aau Ha mepeOop BapuaHTOB.

85. ®dopmyna 6unoma Hetotona. CoiicTBa OMHOMUHAIBHBIX KOA(DPHUITUEHTOB.

86. Tpeyronbauk [Tackans.

87. CoObITHE, BEPOSATHOCTH COOBITHS, CIIO)KCHUE B YMHOXEHUE BEPOSITHOCTEH.

88. [IpencraBienue naHHBIX (TAOIUIIBI, TUATPAMMBI, TPapUKN)

89. B3anMHoe pacnosioxeHne IByX NPSMbIX B IIPOCTPAHCTBE.

90. [TapannensHOCTh MPSMON M TUIOCKOCTH.

91.  IlapamienbHOCTH IJIOCKOCTEH.

92. [leprnieHUKYJIAPHOCTD MPSIMON U IJIOCKOCTH.

93.  IlepneHauKynsip U HAKJIOHHAS.

94, VYroa Mexay npsSMoi U IIIOCKOCTBIO.

95. JIByrpaHHbIi yrod.

96. VYTo1 MeXy TIIOCKOCTSIMH.

97.  IlepneHIUKYISAPHOCTH ABYX IIOCKOCTEH.

98. ['eomeTpuyeckue mpeoOpa3zoBaHus MPOCTPAHCTBA: MAPAIICIIBHBIN IIEPEHOC.

99. ['eomerpuueckue npeoOpa3oBaHus MIPOCTPAHCTBA! CUMMETpUS

OTHOCHTEJIBHO TUIOCKOCTH.

100. MmuororpanHuku. Bepmmnsl, peOpa, rpaHd MHOTOTpaHHHUKA.

101. TIIpusma. [Ipsmas u HakIOHHAs mpu3Ma. [IpaBuiibHas pu3Ma.

102.  Mmuororpannuku. [Tapannenenunen. Kyo.

103. TIupamupa. [lpaBunbHas nupamuaa. Y ceueHHast mupamuaa. Tetpasap.

104. Cummerpuu B KyOe, B mapajijiefienuIesie, B Ipu3Me U MupaMuie.

105. Ceuenus xKyba, IpU3MBI U TUPAMUJIBI.

106.  IIpencraBieHue o MpaBUIBHBIX MHOTOIpaHHUKAX (TETpaszap, KyO, OKTasp,
JIOJICKAdAP U UKOCAIIP).

107. Humuaap. OcHoBaHue, BBICOTA, OOKOBas TMOBEPXHOCTh,  OOpasyroras,
pa3BepTKa.

108. OceBble ceueHus UMIMHPA U CEUEHUS, TapajlieIbHble OCHOBAHUIO.

109. Konyc. Yceuennsiii koHyc. OCHOBaHHE, BBICOTa, OOKOBas TMOBEPXHOCTH,
oOpa3yrolas, pa3BepTka.

110. VYceuennbii koHyc. OcHOBaHWE, BBICOTA, OOKOBas IOBEPXHOCTb,
oOpa3yromas, pa3BepTka.

111. OceBble ceueHust KOHyca U CEYECHUs, MapajuleIbHbIe OCHOBAHHMIO.

112.  Illap u cdepa, X cedeHusl.

113. KacarenpHas mI0OCKOCTh K cepe.

114.  OO6bem u ero uzmepenue. UarerpanpHas popmysna oobema.

115. O6vem Tema. @opmynsl  oObema Ky0a,  NPSAMOYroJbHOTO
napaieNienuea, Mpu3Mbl, IMITHHIPA.

116. ®opmynsl oObeMa MUPAMUABI U KOHYCA.

117.  ®opmynbel oObeMa 1apa u miomaau chepsl.

118.  ®opmy:sl mIoLAAM MOBEPXHOCTEH HMIMHAPA U KOHYCA.

119. Tlomo6we Tten. OTHOMmECHHWS TUIOMIAJIEH TOBEpXHOCTEH W 00BEMOB
MOIOOHBIX TEI.

120. IIpsmoyrosbHas (IeKapTOBa) CHCTEMa KOOPJAUHAT B IPOCTPAHCTBRE.

121. ®opwmyna paccTOSHUS MEXIY IBYMsI TOUKaMH. Y paBHEHHE C(epbl.
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122.  Bektopsl. Moaynbs BekTopa. PaBeHCTBO BEKTOPOB.

123. CnoxxeHue BEKTOPOB. Y MHOKEHHE BEKTOPA HA YUCIIO.

124.  Bektopsl. Koopaunatel. Pa3nokeHre BekTopa 1o HalpaBiICHUSIM.

125.  Vron mexnay aBymsi BekTopamu. [Ipoekiust BEKTOpa Ha OCh.

126.  Koopaunatsl BekTopa. CKaJIsipHOE IPOU3BEICHUE BEKTOPOB.

127. Hcnonbp3oBaHHME KOOPIUHAT M BEKTOPOB MPH PEIICHHMH MAaTEMaTHUYECKUX U
NPUKJIAJIHBIX 3a/1a4.

HpI/IMepHLIe NMPaAKTUYIECCKUE 3aJaHUA
Pa3Butne noHsATHS 0 YHCIIE

1. Brorancnuts:
(1+)°
2. Haiitn MOynp M apryMeHT KOMIUIEKCHOTO Yncia
z=-5i
3. Jlanb! yncna:
z=2+5
z,=1-1
Haiigure: 1 %2
4 JlaHbl uncna:

32:\'@"'\@

o Z—Z
Hangure: “1 =1

KopHu, crenenu u jiorapupmbi

1. Berancnre |ogs|ogz|ogs|og 512
2°.11°

2. Berancimire ——5—

1 1
3. Borancnure 109 7+l0g 32-"log 28
2 4 1 4 2 1 4
4. Berancnure |og 12—_|og 32+_|0g 6
3 2 3 2 3
OCHOBBI TPUTOHOMETPHH
=YA

. Sin— o
Haiitu 3HaK yncia 3 . OTBer obOocHyiiTe.

Haiitn 3nak uncna Ctg28()° . Otser obocHyiie.

5T
. Cos— .
3. HaiiguTe 3HaK yncna 6 . OTBeT 00OCHYITE.
4. Jlokaxure, yro LY *0 — Sin*a =tg*a - sin*a

DyHKIUH, X CBOICTBA U rpaduku
1. [Toctpouts rpaduk pyHKIHN

=

=x 3
!;. [Toctpouts rpaduk pyHKIHN
y = x_% +1
_ 3x
) 3. Jana GhyHKIHS - x+2 ., Haiitn 3Hauenns (byHKIIMH B TOYKAX -
1, 710
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— 2 _
4, Haiitu 061acTh onpenenenus GpyHkiua » - In{ x* — 6x+10)

YpaBHeHMsI M HEPABEHCTBA
1. Pemnre ypaBHeHHE COS( X+ %) =1

Pemnte ypaBHenue 3tg (3x + E() S

2
3. Perure ypaBHeHue 1-tg 2x = 2tgx
4 Pemnre ypasaenue cos(1-Xx) =2

Hauaja MaTeMaTH4eCKOro aHAJIM3a
1. Brranciure

lim(x®—5x+3)

x=3

-

2. Borucimre: lim ===
3. Haiigure npousBoaHyo QyHKIINIA:

a) f(x) =5x*+3x +7
6) f(x) == —2/x +7

4. Haiitu  ypaBHeHuwe KacaTenbHOM K  rpaduky  QyHKIHMH
v=12x*+1

5. Haiiure npowseoanyto gyrkmm V = VX~ + 3X + 4

6. Hccnenyiite ¢GYHKIOMIO Ha MOHOTOHHOCTH UM OKCTPEMYMBI
f(x) = -2 +21x* - 72x+9

7. Haiixute npomsBomnyio Gyskmmn Y = Sin(x? +2) -cos(x —2)

8. Haiinure mNpOMEXYTKM MOHOTOHHOCTH (YHKIIMM W TOYKH
sketpemyma Y = X° + 6X* +9x + 8

9. Haiinure Toukm mepern0a v MpoOMEXYTKH BBITYKIOCTH Tpaduka

(byHKHHH j.:' = .11.:‘ - EE: + 4
10. Haiiaure TPOMEKYTKH MOHOTOHHOCTH (YHKIIMM W TOYKH
skcrpemyma V' = X* - 6X% 4 9X
11.  Jokaxwure, yto ¢pyHkuus F sBnasercs mnepBooOpa3sHON it pyHKINU
f(x) Ha mpomexxyTke (- o0 ; +00), ecnu
a) Fx)=x*-4, f(x)=3x% 6)Fx)=2x-x% f(x)=2-2x.
12. Bprunciure  MHTErpal J.(xz + 4x +1)dx Brerunciure 1mIomanb

burypsl, OorpaHU4eHHON rpapuKoM QyHKIUU Y = 32, npsMbIMU X =2,X=4 u
oCbl0 abcuuce
2xdx

3+ %
14. Beruucnure miaomaab (GUrypbl, orpaHUueHHOW rpa@ukoM (GyHKIUU

13. Berunciure uHTErpait I

y=16—- X* 1 OChIO abcruce
15. Beruriciante 1Ionmaas (GUryphbl, OTpaHMYCHHONW TpapuKoM (QYHKIMHA
y =1—X° n ocelo abeumce
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Kom0unaropuka, cTaTHCTUKA U TeOPHs BEePOSITHOCTEH

1. B rpymne 32 crymenta. CKOJIBKUMH CHOCOOAMH MOKHO
chopMUpoBaTh KOMaHIy M3 4 4YEIOBEK JUIs y4acTHs B MaTeMaTHYECKOU
onumnuaze?

2. Bounenuts: A7 +Ag A

- A
P,—A, +t% .
10

3. Haiitu

4. CKOIBKO pa3IUYHBIX MMECTH3HAYHBIX YHCENl MOYKHO 3aIHCaTh C TTIOMOIIBIO IA(P
2,3,4,5, 6, 7 Takum 006pa3om, 4ToObI Bce ITUGPHI B UncIaX ObUTH pa3IMUHBI?

5. udp ceiida obpazyercs u3 nByx uucen. [lepBoe, 1By3HAUHOE YHCIIO,

obpasyercs u3 mudp 1, 2, 3, 4 (mudpsl B Uucie MOTYT MOBTOPATHCS ). Bropoe, Tpex3nauHoe
4quCII0, oopasyercst u3 mudp 7 u 6. CKOJIBKO pa3IMIHBIX MHU(POB MOKHO UCTIOTB30BATh B TAKOM
cericpe?

6. Han psin uucen 3,8, 7,2, 6,4, 6,8, 7,2. Haiitu cpennee apudmMeTnyeckoe, pazmax,
MOJIy U MEJIMaHYy.

7. Ilpu xakux sHauenusx x cpeonee apugmemuyeckoe psoa yucen 1, 2, 3, 4, x 6yoem
pasHo 3.

8. Jana Be1OOpKa 2, 2, 3, 4, 4,7, 7, 7, 9. Haiinute Mmenuany 3Toi BEIOOPKH.

9. Omnpenensst CTereHb 3aCOPEHHOCTH IIBETOYHBIX CEMSH, BBISICHSIH, CKOJIBKO CEMSTH

COPHBIX PACTEHUM COAEPKUTCS B Kax10M 13 100 mpon3BoJbHBIX 00pa30M BHIOpAHHBIX MAKETOB
C OJJMHAKOBBIM 4YKCJIOM ceMsH. [lomyunnu:

Uwucio ceMsiH COPHBIX PaCTCHUM 0 1 2 3| 4 5(6|7]|8

Yuciio makeTon 311626 | 17|18 10| 3|5|1

Haiitu cpeanee apudmernueckoe u MOay.
10.  Tloacuuraym oO6beM mpoaax Mara3una B Tedenue 10 queit (B ThIC. pyo0.): 45, 39,
33, 37, 31, 29, 41, 41. Haiitu cpennee apudmeTuyeckoe, MO1y U MEJIHAHY.

I'eomerpus
1. OceBoe ceyeHne KOHyca — MPaBUIIBHBIN TPEYTOJBLHUK CO CTOPOHOU 12 cMm.
HaiinuTe muomanb ceyeHus, MpoOBEAEHHOTO Yepe3 JIBe 00pa3yrolie KOHyca, YToJl MeXIy

KOTOPRIMH  DaBCH 30 .Otpe3oxk AD nepneHauKynspeH K IUIOCKOCTH paBHOOEAPEHHOTrO
tpeyromsauka ABC. U3BectHo, uto AB=AC=5cMm, BC=6cMm, AD=12cMm. Haiiaure paccrosiaue
0T KOHIIOB oTpe3ka AD no npsimoii BC.

2. Paccrostaue ot Toukn M 110 Kax10# W3 BEPIINH MPaBUIILHOTO TPEYrOJIbHHUKA
ABC pagno 4 cm. Haitnute paccrostuue ot Touku M o minockoctu ABC, ecin AB=6 cwm.

3. B tpeyroasuuke ABC mano: ¢ :90°, AC=6 cm, BC=8 c¢cm, CM — Mmenuana.

Yepes Bepmnny C nposenena npsimast CK, neprneHaukynspHas K INIOCKOCTH TPEYrojibHUKa
ABC, mpuaem CK=12 cm. Haiiqute KM.
4. UYepes cropony AB pomba ABCD mnpoeaena minockocth ADM Tak, uro

nsyrpannbiii yron BADM pasen @()°. Haiinure cropony pomba, eciu «BAD =45
paccrosiHue oT Touku B 1o minockoctu ADM paBHO 43
5. Cymma miomane Tpex rpaHeil mpsiIMOYTrOJIbHOIO MapaijieenuIe a, UMEIINX

obmyro BepmuHy, paBHa 404 om’, a ero pebpa mponopimoHanbHbl yuciaMm 3, 7 u 8. Haiioure
JIaroHAITb Mapajuleenuea.
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6. N3mepenust mpsMoyroJibHOTO Mapasuienenumea paBael 8 cM, 12 cm u 18 cm.
Haiinure pebpo kyba, 06beM KOTOPOro paBeH 00beMy 3TOT0 MapajlieNenuea.

7. [lap paguyca 41 qm nepeceyeH MI0CKOCThIO, HAXOASIIEHCS Ha pacCTOsTHIH 9 M
OT ueHTpa. Haliure miomans cedeHusl.
8. B konyce mimHa oOpasyroiieil paBHa 5, a paanyc ocHoBaHUs paBeH 4. Halinure

00beM KOHYCa.

9. Haiftu kocunyc yria mexay Bexropamu: @(2,—1,1)ub(4,—3,5)
1.3.2 Kpurepuu oneHKH

banme! 3a
Kpurepun oueHku pe3yibTaTOB BbINIOJIHEHUSA KpUTCPHUHU OLICHKU
TEOPETUYECKOro 3aJaHus MakcumaabHbIH

o0a1 — 1 6aaa

- JIEMOHCTpPUpPYET TIJIyOOKOe, IIOJHOE 3HaHWE€ U IOHUMaHHE 1
MIPOrPaMMHOT0 MaTepUaa;

- HCYEpIIbIBAIOIIE, IOCJIEA0BATENbHO, TPAMOTHO U JIOTMUECKU BEPHO
u3JlaraeT MaTepua;

- 1a€T TOYHOE OMPE/ICICHUE U UCTOJIKOBAHUE OCHOBHBIX MTOHSTHH;

- TpU OTBETe JEMOHCTPHUPYET CaMOCTOATEIbHOCTh CYXXICHHH,
MIPUBOAUT BEPHBIC aPTYMEHTHI, JIETACT MPABUIIbHBIC BHIBOJIBI;

- IPaBUJIBHO B 0OCTOSATENLHO OTBEYAET HA COMYTCTBYIOIINE BOMIPOCHI.

- JEMOHCTpHpYeT IJIyOOKOoe, IIOJHO€ 3HaHHWEe U IOHMMaHue 0,5
IIPOrPaMMHOIO MaTepHaa;

- B OCHOBHOM IIPaBWJIbHO, 0€3 U3MEHEHUsI OCHOBHOM CyTH IPaMOTHO U
JIOTUYECKHU BEPHO M3JIaracT MaTepHall;

- JIOIIyCKAeT HECYILECTBCHHbIE HETOYHOCTH IIPU OIPEACICHUH W
VCTOJIKOBAaHUN OCHOBHBIX ITOHATHU;

- IpU OTBETE JEMOHCTPUPYET CAMOCTOATEIBHOCTh  CYXICHUH,
IIPUBOAUT BEPHBIC AapPryMEHTHI, BEPHO, HO C HE3HAYNUTEIbHBIMHU
olIMOKaMH JieJaeT BbIBOJIBI,

- MpaBWIbHO, HO COBEpIIAas HE3HAUMTEIbHBbIE OIIMOKM, OTBEYaeT Ha
COILyTCTBYIOIIME BOIPOCHI.

-pacKpbiBaeT OCHOBHOE COJIep)KaHHE Yy4eOHOTO MaTepuayia, HO 0,25
OOHapyXHMBAIOTCS  CYHIECTBEHHbIE  mpoOeiasl B MOHUMaHUU
MIPOrPaMMHOTO MaTepHualia

- HETIOJIHO, HapyIIasi MOCJIeI0BaTeIbHOCTh U3NIaraeT MaTepua;

- JIOMYCKaeT OIMMOKH B OINPEICICHHH W HCTOJKOBAHWH OCHOBHBIX
MOHSTHH;

- TpH OTBETE JICMOHCTPUPYET CaMOCTOSTEIBHOCTh  CYKICHHH,
MPUBOJUT YACTUYHO BEPHBIE apTyMEHTHI, OTIEIIbHBIC BBIBOABI HENb3s
CUYHTATh BEPHBIMU U 00OCHOBAHHBIMHU;

- CTYICHT WCHBITHIBAET 3HAYUTENBbHBIE 3aTpyJHEHUs, OTBeYas Ha
COITYTCTBYIOIIIAE BOTIPOCHI.

- HE 3HAET 3HAYMTEIIPHOW YacTU MPOTrPAMMHOTO MaTepurana, JOMyCKaeT 0
CYIIIECTBEHHBIE OLITHOKHU;

- HE 3HAeT WIH JacT HEBEPHOE OIMPE/CICHUE U NUCTOIKOBAHNE
OCHOBHBIX MMOHITHH

- HE MOJKET MPUBECTU BEPHBIC apTYMEHTHI, JIeJIaeT HENPaBUIbHbIE
BBIBOJIBI;

- HEBEpHO OTBEYAET HA COMYTCTBYIOIINUE BOIIPOCHI.

UTOIroO 1
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Kpurtepun onieHkn NpakTH4ecKoro 3ajaHusi no ajareope

Banasl 3a
KPUTEPHUHU OLlEHKHU

Xox perieHusi BEpHBIA, MPHUBEICHO BEpHOE OOOCHOBAHHOE pEIICHHE,
MOJIy4YE€H BEPHBIN OTBET

1,5

Xox penieHus BepHBIN, HO JOIYIIEHA OJHA OMIMOKA BRIYHCIUTEIIEHOTO
Xapakrepa,

1

Pemenne HayaTo JIOTHYECKH BE€pHO, O0MNylI€Ha BBIYHMCIIHUTCIbHAA
OH_II/I6K3.; HJIKM pCHICHUEC HC JOBCACHO 10 KOHIIA, OTBCT OTCYTCTBYCT

0,5

HesepHoe pelienne, HEBEpHBIM OTBET U OTCYTCTBUE PEILICHUS

0

UTOro
Kpurtepuu oleHKH NMPaKTH4YeCKOT0 3aJaHUsl 0 TeOMeTPHH

1,5
Bananl 3a
KPUTEPHUHU OLEHKH

Haii/leH BEepHBIH CIIOCO0 PELICHNUS;

IPUBEJIEHa BEpPHAs MOCIIEI0BAaTEIbHOCTh BCEX LIAroB PEIICHUs; BEPHO
000CHOBaHBI BCE KIIFOYEBbIE MOMEHTBI BRIOPAHHOTO crioco0a perieHus;
BEPHO OTMEUEHBl Ha YepTEXe CBOWCTBA BCEX IPEJCTABICHHBIX B
yCIIOBHU (DUTYP U UX DJIEMEHTOB;

BEPHO BBINOJIHEHBI BCE TPE0Opa30BaHUs U BHIYNCIICHUS;

IIOJIy4E€H BEPHBIN OTBET

1,5

Haii/IeH BEpHBIH CIIOCO0 PELICHNUS;

NPUBEJICHA BEPHAs TIOCIIEJOBATEIBHOCTD BCEX IIar0OB PEUICHHUS;
JIOTIYIIIEHBI OTCYTCTBUA U (WIK) HETpyObie OMNOKHU B 000CHOBAHUSIX
KITFOYE€BBIX MOMEHTOB;

BEPHO OTMEYEHBI Ha YEPTEKE CBOICTBA MPEICTABICHHBIX B YCIOBHH
¢uUryp m ux 3JEMEHTOB, KOTOPBIE UTPAIOT BAKHYIO POJb B PELICHUU
3a/1a4H;

JIOTYIIIeHa OJJHa Herpy0Oasi BRIYMCIUTEIbHAS OIMOKA, HE BIUSIONINE HA
NPaBUIBHOCTh JAJIbHEHIIIETro X0/1a peleHus

XOJI PEIICHNS BEPHBIN;

pelIeHne, BO3MOYKHO, HE 3aBEPILIEHO;

JIOTIYIIEHbl OTCYTCTBHSI U (WJIM) HErpyOble OMMOKM B OOOCHOBAHHAX
KIIFOUEBBIX MOMEHTOB;

OTMEUEHHBIEC Ha YEPTEKE CBOWCTBA MPEACTABIECHHBIX B YCIOBUU (UTyp
Y UX 2JIEMEHTOB UMEIOT HETOUYHOCTH;

JOTYIIEHbI HErpyOble OMMOKHN B BBIUUCIEHUAX U B MPEOOpPa30OBAHUSX,
HE BJIMAIOIINE Ha MPAaBUIBHOCTD X0OJa PELICHHUS;

B pe3yJIbTaTe ATUX OMIMOOK MOKET OBITh MOJIy4Y€H HEBEPHBII OTBET

0,5

HEBCPHOC PCIICHHC, HCBCpHHﬁ OTBCT HUJIU OTCYTCTBHUC PCIICHUSA

0

NTOT'O

1,5

1.4. MaTrepuajibHO-TeXHHYeCKOe o0ecneyeHue AJ1si POBeIeHUs NMPOMEKYTOYHOM
arrecTanuu

ATTCCTaI_[I/II/I IMPOBOAUTCS B y‘-IC6HOM KaOHMHETe MAaTEMATHKH.
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1.5 VYuyebOHo-MeTOoanM4eckoe W HHPOPMAIMOHHOE o0ecmedeHue JJsi NMPOBeAeHHUs
NMPOMEKYTOYHOI aTTecTAlNU

OcHOBHbIE Y4eOHbIe U3TAHUSA

1. MaremaTuka: anreOpa W Havajla MaTeMaTUYECKOTO aHalln3a, reoMerpus. Anredpa u
Hayaja MaTeMaTudeckoro ananmusa. 10-11 kimaccel: 6a30BbIi U yriIyOaEHHBIN YPOBHH : YU€OHHK /
II. A. Amumon, HO. M. Komsrun, M. B. Tkaué€Ba [u ap.]. — 1l-e uzn. — Mocksa :
[Mpocemenne, 2023. — 464 c. — ISBN 978-5-09-107210-5. — Tekct : anexTpoHHbIH //
DIeKTPOHHBIN pecypc 1udpoBoit oopazoparenbHol cpeasl CIIO PROFoGpa3zoBanue : [caiiT]. —
URL: https://profspo.ru/books/132452

2.Marematuka: anrebpa U Hadajga MaTeMaTHMYECKOIro aHaiau3a, reomerpus. ['eomerpus:
10-11 xmaccer: 6a30BbIi 1 yrayOnénuslil ypoBHu : yueOHuk / JI. C. Aranacsn, B. @. Byry3os, C.
b. Kagommes [u np.]. — 11-e u3a. — Mocksa : [IpocBemenue, 2023. — 288 ¢. — ISBN 978-5-
09-103606-0. — TekcT : 37MeKTpOHHBIN // DIeKTpOHHBIN pecypc nudpoBoii 0Opa3zoBaTeIbHOM
cpennt CITO PROFo6pasoBanue : [caiit]. — URL: https://profspo.ru/books/132455

JonotHUTE/IbHBIE y4eOHbIe H31aHUA

3.Maremaruka: anreOpa W Hadaja MaTeMaTHYECKOTO aHaNW3a, reoMmerpus. Anredpa u
Hayaja MareMarudeckoro ananu3a. 10 kiacc: 6a30Bbli M yriayOnEHHBIA YPOBHHU : YUEOHHK IS
obmieoOpazoBarenbHbIx opranm3anmii / FO. M. Konsruna, M. B. Tkauésa, H. E. ®énoposa, M. U.
[Ma6ynun. — 10-e uzn. — Mocksa : [Ipocemenune, 2022. — 385 ¢. — ISBN 978-5-09-101569-
0. — TekcT : 2NMeKTPOHHBIN // DIEKTPOHHBIN pecypc mudpoBoit odpazoBarenbHol cpeast CITO
PROFob6pasosanue : [caiit]. — URL.: https://profspo.ru/books/132301,

4.1lparyceBuu, M. fI. MaremaTtuka: anreOpa ¥ Hauyajga MaTeMaTH4YECKOrO aHaJIM3a,
reoMerpusi. AnreOpa 1 Hadajga MaTeMaTuyeckoro aHanusa. 10 xmacc: yrnyOnéHHBIA ypOBEHb :
yueOHUK aisi obmieodpa3oBarenbHbix opranmzanuii / M. S, [Iparycesud, K. M. Cton6os, A. H.
I'onoBuH. — 7-¢ u31. — Mocksa : [Ipocsemenue, 2022. — 435 ¢. — ISBN 978-5-09-100205-8.
— Texcr : a7eKTpoHHBIN // DNEKTPOHHBI pecypc HudpoBoi odpazoBaTenbHOU cpeast CITO
PROFob6pasosanwe : [caiit]. — URL.: https://profspo.ru/books/132302

5.Marematuka: anrebpa ¥ Hayajla MaTeMaTHUYECKOIrO aHanu3a, reomerpus. Anredpa u
Havana MareMarudeckoro aHanusa. 10 kmacc: 0a30BbIi U yrayOn€HHbIN ypoBHU : yueOHuUK / C.
M. Hukonsckuii, M. K. IToranos, H. H. Pemernnkos, A. B. IlleBkun. — 10-¢ u3a. — Mocksa :
[Ipoceemenue, 2022. — 434 c¢. — ISBN 978-5-09-101573-7. — Tekcr : »neKTpoHHBIH //
DIeKTpOHHBIN pecypc 1udpoBoit oopazoBarenshHoit cpeasl CI1O PROFoOpa3oBanue : [caiit]. —
URL.: https://profspo.ru/books/132300

6. Beicmias marematuka s SKOHOMHCTOB. B 3 wacTsax. U.2: y4eOHUK W MPAKTHKYM IS
cpeanero npodeccruonanbHoro oopazosanust/ H.IL. Kpemep, b.A. Ilytko, U.M. Tpumms; nox
penakmueit H.I1I. Kpemepa. — 5-e uzn., mepepad. u gom. — Mocksa: U3marensctBo KOpaiit, 2024.
—239c. — URL: O6pa3oBarenbHas mwiatdopma IOpaiit. JI1st By30B 1 ccy30B. (Urait.ru)

HNHuTepHeT-pecypcnl

7.www.fcior.edu.ru (®enepanbHblii HEHTP HHPOPMAIIHOHHO-00Pa30BaTEIbHBIX PECYPCOB
(OLIIOP)).

8.www.school-collection.edu.ru (Eaunas xoyuiekimss 1UGPOBBIX 00pa30BaTEILHBIX
pecypcoB)

9.www. Ucheba. com (O6pa3oBatenbusbiii mopran «Yueban: «Ypoxu» (Www. uroki. ru)

10. DONeKTpoHHBIM  pecypc  mudpoBoit  obpazoBarensHOM  cpenbl  CITIO
PROFob6pa3zoBanue.

MeTozmqecm/le YKazaHus 1Jisl Oﬁy‘lalOIll]/lXCﬂ M0 OCBOCHHUI0 NUCHHUITJINHBI

11. Meroandeckue ykazaHus A1 00y4JaromUXCs 1O BBITOJIHEHHUIO TIPAKTHICCKUX
pabor.
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http://www.school-collection.edu.ru/
http://www/
http://www/
http://www/

40



