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Pabouas mporpamma yueOHol aucrumuabl OJ1.03 Maremarnka paspaboTaHa B
cootBeTcTBUM ¢ DenepanbHbIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM
(mamee — ®I'OC) mo cnenMUaNTbHOCTH CpPeaHETO MPOGECCHOHATBHOTO 00pa30BaHUS
(manee - CIIO) o6pazoBanus (nanee - CIIO) 38.02.01 DxoHoMuUKa U OyXTaJITepCKU
y4eT (Mo oTpacisiM), YTBEPKIAEHHOIO MpPUKAa3oM MuHucTepcTBa 0Opa3oBaHUsA U
Hayku P® ot 5 despans 2018 r. N 69, ®I'OC cpeanero obmero odpasoBaHus,
YTBEPKJICHHOIO nprkazoM MunucrepctBa npocsenieHuss PO ot 17.05.2012 Ne 413
(c wm3MmeHenussimu Ha 27.12.2023) u npumepHoil paboueil Tporpammoit
oOmieoOpa3oBaTeabHOM AUCHMILIMHBL  «MaremaTuka» Il  MPOQEeCCHOHATBHBIX
o0pa3oBaTeNbHbIX OpPraHU3alluii, YTBEPKIEHHON Ha 3acegaHuu (CoBeTa MO OIECHKE
coJiepKaHUsl U KauyecTBa MPUMEPHBIX pabouuX MporpaMm o0IIeo0pa3zoBaTeIbLHOTO U
COIMAJIBHO - TYMAaHUTAPHOTO IMKJIOB CpelHEro mpodeccuoHanbHOro 00pa3oBaHMUS
[Tpotokon Ne 14 ot «30» Hosi6ps 2022.

Pa3paborunk: Paxmannna WM.}O. - mpenopaBarens BbIcHIEH KBaTU(UKALIMOHHON
kareropuu [IIIK CI'TY umenu ['arapuna FO.A.
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1. MACIOPT PABOYEM MMPOI'PAMMBI YUYEBHOM
JUCHUIIJIMHBI O4.03 Matemaruka

1.1. ObaacTh NpuMeHeHUs1 padoueii MPOrpaMMbl
PaGouas mporpamMma y4eOHON IUCHUIUIMHBI SBISETCA YacThIO MPOrpaMMBbI
MOJITOTOBKHU CIENHAMCTOB cpeaHero 3BeHa (nmanee — IIIICC3) B cooTBeTcTBUU C
®I'OC CIIO no crnenuansHocTy 38.02.01 DxoHOoMuKa U OyxranTepckuil yder (1o
OTpacysiM).

1.2. MecTo yueoHoii nucuuniannsl B ctpykrype IHIICC3:
VYueOHas TuCHUIUIMHA BXOJIUT B 0011eo0pazoBarenbhblid 1uki [TTIICC3.

1.3. Henu u TpedoBaHMA K Pe3yJIbTATAM OCBOEHUSI y4eOHOM AMCHUIINHBI:

B pesymbrare ocBoeHHS y4ueOHON MMCHMIUIMHBI OOYYarOIIUHCSA JOJDKEH
JTOCTHAYb CICAYIOIINE PE3YIbTATHI:

JIMYHOCTHDbIE:

- OCO3HAaHHE OOYYaIIHUMHCSI POCCUUCKOW TpakIaHCKOW HJIEHTUYHOCTH;
FOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSITEIIbHOCTH U CaMOOIIPEAECIICHUIO;

- HaJdyue MOTHBalMM K OOYYCHHI0O M JUYHOCTHOMY Pa3BUTHIO;
1[eJICHAIIPABIICHHOE PAa3BUTHE BHYTPEHHEW MO3MIIMU JIMYHOCTH HA OCHOBE JYyXOBHO-
HPABCTBECHHBIX IIEHHOCTEW HapoaoB Poccuiickor Penepannv, HCTOPUUECKUX U
HAllUOHAJIbHO-KYJIBTYPHBIX — Tpagulluid, (HOPMHUpPOBAHHE CHUCTEMBl 3HAYMMBIX
IICHHOCTHO-CMBICJIOBBIX ~ YCTAHOBOK,  AHTHUKOPPYIIMOHHOTO  MHPOBO33PEHUS,
MPaBOCO3HAHUS, PKOJOTUYECKON KYJIbTYpPbl, CHOCOOHOCTU CTAaBUTh 1€ U CTPOUTH
YKN3HCHHBIC TIJIAHbI;

— ¢c(OpMHUPOBAHHOCThH MPEJCTABICHUN O MaTeMaTUKE KaK YHUBEPCAIHLHOM
SI3bIKE HAYyKH, CPEJICTBE MOJICIUPOBAHUS SIBJICHUH U MPOIIECCOB, UJEAX U METOoJaxX
MaTeMaTHKH;

— MOHWMAaHHE 3HAYMMOCTH MAaTEMATUKH JJIs1 HAYYHO-TEXHUYECKOTO Mporpecca,
c(hOpPMHUPOBAHHOCTh OTHOIICHUS K MaTEeMaTHKE KaK K YacTH OOIIeYesIOBEUCCKOM
KYJbTYpPbl 4€pe3 3HAKOMCTBO C MCTOpPUEH pa3BUTHUS MaTEMaTHUKH, JBOJIOIUEH
MaTEeMaTUYECKUX UJICH;

— Ppa3BUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaKeHUs,
AITOPUTMUYECKON KYJbTYPhl, KPUTUYHOCTU MBIIUICHUS HAa YPOBHE, HEOOXOIUMOM
u1st Oyayiien npodecCuoHanbHOM eI TeNbHOCTH, JIJIs IPOIOJKEHUST 00pa3oBaHus U
caMo000pa3oBaHuUsI,;

— OBJIAJICHUE MATEMAaTUYECKUMU 3HAHUSMU U YMEHHUSIMU, HEOOXOAUMBIMHU B
MOBCEIHEBHOM JKU3HHU, JJISI OCBOCHUSI CMEKHBIX €CTECTBEHHOHAYYHBIX AUCIUIUIMH U
JTUCITUTUTMH TTPO(PECCHOHAIBHOTO ITUKJIIA, JJIS MOJy4YeHus oOpa3oBaHUs B 00JACTSX,
HEe TPeOYIOMUX YIIIyOJICHHOW MaTeMaTU4eCKON MOATOTOBKY;

— TOTOBHOCTh M CHOCOOHOCTH K OOpa3oBaHHIO, B TOM  YHCJC
caM0oOOpa30BaHMIO, Ha TPOTSHKCHUH BCEH JKU3HU; CO3HATCIBHOE OTHOIIEHHE K
HETMIPEPHIBHOMY O0pa30BaHUI0 KaK YCIOBUIO YCHEITHOW MPO(PECCHOHATBHON W
OOIIIECTBEHHOU JICATCIIHHOCTH;



— TOTOBHOCTH M CIIOCOOHOCTb K CaMOCTOSATEIbHOM TBOpPUYECKOM U
OTBETCTBEHHOM JEATEIbHOCTH;

— FOTOBHOCTh K KOJUIEKTUBHOW paboTe, COTPYIHUYECTBY CO CBEPCTHHKAMU B
o0Opa3oBaTenpHOM, OOIIIECTBEHHO TOJIE3HOM, YIEOHO-NCCIEA0BATEILCKOM, MMPOSKTHOM
U APYTHX BUJAX IE€ATEIbHOCTH;

— OTHOIIEHUE K MPO(PECCUOHANBHOMN JeSITENIbHOCTH KaK BO3MOXXHOCTH Y4aCTHUs
B pEHICHUHM JIMYHBIX, OOIIECTBEHHBIX, T'OCYAapCTBEHHBIX, OOIICHAIIMOHAIBHBIX
po0Jem;

MeTanpeAMeTHbIe:

- YMEHHUE CaMOCTOATEIBHO ONPEAEIIATh UEIN JEATEIbHOCTH U COCTABIATh
IJIaHbl  JIESITENIBHOCTH; CAaMOCTOSITEJIbHO  OCYILECTBIISITh, KOHTPOJHMPOBATH H
KOPPEKTUPOBATH JEATEIbHOCTD;

- UCIIOJIB30BaTh  BCE  BO3MOXHBIE  peCypchbl  JId  JOCTHIKECHHS
IOCTaBJICHHBIX II€JIEd W peali3alliy IUIAaHOB JIEATEIbHOCTH; BBIOMPATh YCIICIIHBIC
CTPAaTETruu B Pa3IUYHbIX CUTYalUSX;

- YMEHUE MPOAYKTUBHO OOIIATHCS W B3aUMOJEWCTBOBATh B IMPOIECCE
COBMECTHOI AEATENbHOCTH, YUUTHIBATh MO3ULUU IPYTUX YYACTHUKOB JIEATEIbHOCTH,
3¢ PeKkTUBHO pa3peniaTh KOHPIUKTHL;

- BJa/ICHUE HAaBBIKAMM IO3HABATEJIbHOM, y4eOHO-HCCIIEeI0BATEIbCKON U
OPOEKTHOM JESITeNbHOCTH, HAaBbIKAMU pa3pelieHus MpolJjeM; CHOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIbHOMY IIOMCKY METOJOB PELICHUS NMPAKTUYECKUX 3a/ad,
IPUMEHEHUIO PA3JIMYHBIX METOIOB ITO3HAHNS;

— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITENIbHOW WH(OPMAILIMOHHO-
MMO3HABATEJIbHOM JIEATEIbHOCTH, BKIIIOYAsl YMEHUE OPUEHTHPOBATHCA B Pa3IMUHBIX
HMCTOYHMKAX UWH(OpPMAIMM, KpPUTUYECKH OLIEHMBaTh W  MHTEPIPETUPOBATH
MH(}OpMaIKIO, MOIYYaeMYI0 U3 PA3IMYHbIX HCTOUYHUKOB;

- BJIQJICHUE SI3BIKOBBIMU CPEACTBAMHU: YMEHHUE SICHO, JIOTUMHO U TOYHO
U3JlaraTb CBOKO TOYKY 3pPEHHsS, MCIOJIb30BaTh aJE€KBAaTHBIE SI3BIKOBBIE CPEJICTBA; —
BJa/ICHUE HaBBIKAMU IIO3HABATENIbHOW pe(ieKcHH KaK OCO3HAaHUS COBEPIIAEMBIX
JEUCTBUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTATOB M OCHOBAHUMW, T'PAHUI
CBOEr0 3HAHMS M HE3HAHWUS, HOBBIX IMO3HABATEIbHBIX 3aJad U CPEACTB IJs MX
JOCTHKEHUS;

— HENCYCTPEMJIICHHOCTh B MOMCKAX WM NOPUHATUM  PEIICHHH,
COO0pa3UTENBHOCTh U UHTYULUS, PA3BUTOCTh IMPOCTPAHCTBEHHBIX MPE/ICTABICHUN;
CIOCOOHOCTH BOCIIPUHUMATH KPAaCOTy M TapPMOHHUIO MUPA;

npeAMeTHbIe:

1) yMmeHue omnepupoBaTh MOHATHUSAMHU: ONpEICIICHHE, aKCHOMa, Teopema,
CJIEICTBHE, CBOMCTBO, MPHU3HAK, OKA3aTeJIbCTBO, PAaBHOCUIIbHBIE (DOPMYIUPOBKH;
yMeHue (opMyJIHpOBaTh OOpPaTHOE U MPOTHUBOMOJIOXKHOE YTBEPKIACHUE, MPUBOAUTD
OpUMEpPbl U KOHTPIPHUMEPHI, HCIOIb30BaTh METOJ MAaTEMaTUYECKOW WHAYKIIUH;
OPOBOJUTH JOKa3aTeJIbHbIE pACCYXXKJIEHUA TMpPU PpELUIEHUWH 3aJad, OLEHUBATH
JIOTUYECKYIO MPAaBUIBHOCTh PACCYKICHUI;

2) yMEHHE ONEePUPOBATh MOHSATHSIMH: MHOXECTBO, TIOJMHOKECTBO, ONEPAIUH
HaJl MHOKECTBAMH; YMEHHE HCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN aIapar s



ONHCAHUsl PEAJIbHBIX MPOLECCOB U SBJICHUI M NPU PEUICHUM 3a/1ad, B TOM YUCIE U3
JAPYTUX YYEOHBIX MTPEIMETOB;

3) yMeHHe onepupoBaTh MOHITHAMU: Tpad), CBSI3HBIN Tpad, 1epeBo, MUK, rpad
Ha TUIOCKOCTH; YMEHHE 3aJaBaTh W OMMCHIBATh Tpadbl pa3IuYHBIMU CHOCOOAMH;
MCIOJIb30BaTh Tpadbl IPH PEIICHUN 33]1aY;

4) yMmeHue CBOOOTHO ONEPUPOBATH MOHATHSIMHU: COUYETAHHE, NEPECTAHOBKA,
YUCJIO COYETAHMM, YUCIO IEepPEeCTaHOBOK; OMHOM HBIOTOHA; yMeHHE NPUMEHATH
KOMOMHATOpPHBIE (PAKTBI U pacCyKACHUS IS pELICHMs 3a/1a4;

5) yMmeHue omepupoBaTh MOHATHUSAMH: HATYPalIbHOE 4YHCJIO, IIEJI0€ YHUCIIO,
OCTaTOK MO MOJIYJIO, PallMOHAJIBHOE YHUCIIO, WPPALMOHAIBHOE YHUCIIO, MHOXKECTBA
HaTypaJIbHbIX, IE€JIbIX, pPalUOHAJIbHBIX, JEHUCTBUTENbHBIX YHUCEN; yMEHHE
UCIOJIb30BaTh; MPU3HAKHU JEIUMOCTH, HAMMEHBIINHN 001K JeIuTeNb U HAUMEHbLIEe
oluiee KpaTHOe, alropuT™ EBknMga mpu peleHud 3aj1ad; 3HAKOMCTBO C
Pa3IMYHBIMU MMO3UIIMOHHBIMU CUCTEMAMU CUUCIICHHUS,;

6) yMmeHue CBOOOJHO ONEPHPOBATH TOHATHSAMHU: CTENEHb C  IENBIM
MOKa3aTelieM, KOpPEHb HATypaJbHOW CTENEHH, CTENEeHb C paldOHAIbHBIM
MOoKa3aTeleM, CTeNeHb C JCHCTBUTENIBbHBIM (BELIECTBEHHBIM) IOKa3aTeJeM,
norapu(M yucia, CHHyC, KOCUHYC U TaHT€HC MPOU3BOJIbHOIO YUCIIA;

7) yMEHHE OIEpPUPOBATh  IMOHATHSIMH:  TOXJIECTBO, TOXICCTBCHHOEC
npeoOpa3oBaHUe, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YpPaBHEHUIl W HEPABEHCTB,
PAaBHOCWJIBHOCTh ~ YpPaBHEHMI,  HEPABEHCTB WM  CUCTEM,  pPalUOHAIIBHBIE,
UppalroHaJIbHbIE, [IOKa3aTeNbHbIE, CTETICHHBIE, JorapupMUIECcKue,
TPUTOHOMETPUYECKHE YPABHEHUs, HEPAaBEHCTBA W CUCTEMbI; YMEHHE pelarh
YpaBHEHUS, HEPABEHCTBA M CHCTEMBI C IIOMOLIBIO PA3JIMYHBIX MPUEMOB; PEIAThH
YPaBHEHUS, HEPABEHCTBA M CHCTEMBI C NAPAMETPOM; HPUMEHATH YpPAaBHEHMS,
HEPABEHCTBA, UX CHCTEMBI JUIsI PELIEHUS MaTeMaTW4YeCKHX 3aJad M 3a7ad U3
pa3IMYHbIX 00JaCTEN HAYKU U pealbHOM KU3HU;

8) ymeHne CBOOOTHO ONEPUPOBATH MOHATHAMU: Tpapuk (GyHKIUH, oOpaTHas
GyHKUMS, KOMMO3UIMSA (YHKUMM, JTUHEHHas (QyHKOus, KBaapaTuyHas (yHKIMS,
cTeneHHass (YHKOUS C LeJIbIM [0Ka3aTeleM, TPUTOHOMETPUYECKUE (PYHKIIUH,
oOpaTHbIE TPUTOHOMETpPUYECKHE (PYHKUMHU, TOKa3aTelibHas W JorapupmMuyeckas
GyHKUMY; yMEHHE CTPOUTh Trpaduku (YHKLIMMA, BBIIOJHATH MpeoOpa3oBaHuUs
rpa@ukoB (yHKIMI; yMEHHE HCHOJb30BaTh TrpaduKu (YHKUUNA JUISI U3YYECHHS
MPOLIECCOB M 3aBUCUMOCTEN MpPH PEIICHUHU 33Ja4 U3 JAPYTruX Y4eOHBIX MPEIMETOB U
U3 peaJbHOW >KM3HM; BBIpaKaTh (OpMyJamMH 3aBUCHUMOCTH MEXKIY BEIUYUHAMU,
yMEHHE CBOOOAHO ONEPUPOBATh MOHATHSIMH: YETHOCTh (DYHKLHHU, MEPUOTUYHOCTD
(GYHKIIUMA, OTPAaHWMYEHHOCTh (PYHKIIMHM, MOHOTOHHOCTH (YHKIIUHU, DKCTPEMYM
dbyHKIIMK, HAaHOOIbIIIEe M HAUMEHbIIIEe 3HAYCHUST (PYHKITUU HA TIPOMEKYTKE; YMECHUE
MNPOBOANTH HCClEeNOBaHHE (DYHKLUMHU; YMEHHE HCIOJb30BaTh CBOMCTBA M IpaduKu
GyHKUMHA Uil pelieHusi ypaBHEHWH, HEpaBeHCTB M 3aJady C IapamMeTpamy;
U300pakaTh Ha KOOPJAMHATHOW TUIOCKOCTM MHOXKECTBA pEUICHUN ypaBHEHUH,
HEPABEHCTB U UX CUCTEM;

9) ymeHue CcBOOOTHO OIEPUPOBATH TOHATHAMH: IOCIEIOBATEIHLHOCTD,
apudmeTrnyeckass IpPOrpeccusi, TIeOMETpUYecKas Iporpeccus, OECKOHEYHO



yObIBaIOIIIasi TEOMETPUYECKask MPOTPECCUs; YMEHUE 3a7aBaTh MOCIEA0BATEILHOCTH, B
TOM YHUCIIE C TOMOUIBI0 PEKYPPEHTHBIX (POPMYIT;

10) ymeHue onepupoBaTh MOHATHSIMU: HEMPEPHIBHOCTh (PYHKIINU, ACUMIITOTHI
rpaduka (yHKIMU, TIepBas U BTOpas MPOU3BOAHAS (HYHKIUU, T€OMETPHUUECKUN U
(¢u3nyecKuil CMBICI TPOU3BOAHOM, NEpBOOOpa3HasA, OMPEACICHHBIN WHTETpa;
yYMEHHE HaXOJWTh aCUMITOTHI rpaguka PyHKIHUH; YMEHUE BBIYUCIIATH MPOU3BOIHBIC
CYMMBbI, TIPOM3BENICHUS, YACTHOTO M KOMIO3UIIMKA (PYHKIIMM, HAXOIUTh YpaBHEHHE
KacatenbHOM K rpaduky (QYHKIMM; yMEHHE HCIOJIb30BaTh MPOU3BOAHYIO IS
UCCleI0BaHus (PYHKIUH, I HAXOXKJEHUSI HAWTYUYIIero perieHus] B MPUKIAJAHbIX, B
TOM YHCJIE COLUAIBHO-DPKOHOMHUYECKUX M (U3MUECKUX 3aJadax, JUisl ONpeeieHUs
CKOPOCTH M YCKOPEHHS; HAaXOAWTh IUIOMAAM U O0BeMBbl (UTYyp C TOMOIIBIO
UHTErpaja; NPUBOJMUTH NPUMEPbl MaTEMaTHYECKOTO MOJEIUPOBAHUSA C ITOMOILBIO
nuddepeHnnanbHbIX ypaBHEHUMH;

11) ymeHue omnepupoBaTh MOHSATHSIMH: KOMIUIEKCHOE YHCIIO, COTPSKCHHBIC
KOMILIEKCHBIE YHUCJIa, MOJYJb U ApryMEHT KOMIUIEKCHOTO 4YHCia, (popMma 3amucu
KOMILIEKCHBIX 4YHCeNl (reoMeTpuuecKasi, TPUTOHOMETpUYECKass W anredpandeckas);
YMETh MPOU3BOJIUTH apUPMETHUYECKUE JIEUCTBUS C KOMIUIEKCHBIMU YHCIAMU;
MPUBOANUTH MPUMEPHI UCTIOIb30BaHUS KOMILIEKCHBIX YHCEIT;

12) ymeH#re CBOOOJHO OIEPUPOBATH MOHATHIMH: CpeaHee apupMETHIECKOE,
MeJMaHa, HauOoJIblllee U HAMMEHbIIIEe 3HaYEHUs, pa3Max, JUCIEepCHsi, CTaHAApTHOE
OTKJIOHEHHE JUI1  ONMCAHMS  YHUCJIOBBIX  JAHHBIX; YMEHHME  HCCIEAOBaTh
CTaTUCTUYECKUE JaHHbIC, B TOM YHUCJIE C MPUMEHEHHEM TIpaUuecKUX METOAOB U
AJIEKTPOHHBIX CPEJCTB; TpaUuecKH HCCIEeN0BaTh COBMECTHbIE HAOIOACHUS C
MIOMOILBIO IMarpaMM PacCeUBaHUS U JIMHEMHOW PErPECCUH;

13) yMeHHE HaXOUTh BEPOSITHOCTH COOBITHI C HCIOJIb30BaHUEM IpadUUeCKUX
METOJIOB; MPHUMEHSATh MJsl pElIeHUs 3aAad (OpMyJbl CIOKEHUS U YMHOXKEHHUS
BeposITHOCTEW,  (opmyny  moiaHOM  BeposTtHocTH,  (Gopmyny  bepHymim,
KOMOWHaTOpHBIE (aKThl U (POPMYJIbI; OLICHUBATH BEPOSITHOCTU PEAIbHBIX COOBITHH;
YMEHUE ONEpUpOBaTh TMOHATUAMM: CiIy4yailHas BEJMYMHA, paclpejesieHue
BEPOSITHOCTEW, MAaTEMAaTUYECKOE OKUIAHKE, TUCIIEPCUSl U CTAaHJAPTHOE OTKJIOHEHHE
CIy4ailHOW BeNMYMHBI, (YHKUMHU paACHpENeNieHUus U IUJIOTHOCTH PaBHOMEPHOTO,
MOKA3aTeJIbHOIO U HOPMAJIBHOTO pacCIpeesieHuid; YMEHUE HCIOJIb30BaTh CBOMCTBA
U3YYEHHBIX pacIpeiesIeHUl i PelIeHUs 3a/lad; 3HAKOMCTBO C MOHSATUSMHU: 3aKOH
OO0JIBIIKX YHCEN, METOAbI BEIOOPOUYHBIX HCCIEA0OBAHNN; YMEHHE IPUBOAUTD IPUMEPHI
MPOSIBJICHUS 3aKOHA OOJIBIIUX YUCEII B TPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSIX;

14) ymeHue CBOOOJHO ONEPUPOBATH MOHATUSIMU: TOUYKA, MPSIMasi, TIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIyY, IUIOCKUMN YroJj, IBYTPAHHBIN YrOJ, TPEXTPAHHBIN YIro,
MIEPECEKAIOIINECS, NAapAIJIETbHBIE U CKPEIIMBAIOIIMECS MPSAMBIE, NApAILIENBHOCTh U
MEPIEHANKYIJIAPHOCT MPSMBIX U INIOCKOCTEM, Yroa MEXAy NPSIMbIMH, YTOJI MEXIY
OpsIMOM M TUIOCKOCTBIO, YTOJ MEXKIY IJIOCKOCTSIMU; YMEHHE HCIOJIb30BaTh MpPH
pEelIeHUH 3aJa4y M3y4YeHHbIe (PaKThl U TEOPEMBbI IUIAHUMETPUU;, YMEHHE OLICHUBATh
pa3Mepbl OOBEKTOB B OKpYXKAIOIIEM MHUpPE; YMEHUE ONEpPUpPOBATH MOHATHUIMMU:
MHOTOIPaHHUK, CEYEHHWE MHOTOIpaHHHKA, MPaBUJIbHBI MHOTOTPaHHUK, MpU3Ma,
nupamuaa, (Gurypa ¥ MNOBEPXHOCTh BpalllEHUs, LWIMHAP, KOHYC, Imap, cdepa,
pa3BepTKa MOBEPXHOCTH, CEUYECHMsS] KOHyca M IWIMHIApA, NapajljieibHble OCH WIIU



OCHOBAaHMIO, CEUYEHME 1Iapa, IMIOCKOCTb, Kacaromasicsi chepbl, HUIUHApPA, KOHYCa;
YMEHHUE CTPOUTH CEYEHHWE MHOTOIPAHHMKA, U300pakaTh MHOTOIPAHHUKH, (UTYPHI U
MTOBEPXHOCTU BpAIlCHHs, WX CEYEHHs, B TOM YHCIE C MOMOULIBIO 3JIEKTPOHHBIX
CPEICTB; YMEHHE INPUMEHATH CBOMCTBA T'€OMETPUYECKUX (PUTYpP, CAMOCTOSATEIBHO
(GopMyTUpPOBATH OMPECIICHUS N3YYaeMbIX (PUTYp, BBIIBUTATh THIIOTE3bI O CBOMCTBAX
U TpU3HAKaX T€OMETPHUECKUX (Uryp, 000CHOBBIBATH WM OMPOBEPraTh MX; YMEHHE
MPOBOANTH KiacCU(PUKAIMIO (Uryp MO pa3iauyHbIM TMpU3HAKAM, BBIMIOIHITH
HE00XOAMMBbIE TOTIOJTHUTENbHBIE TOCTPOEHUS;

15) ymeHue CcBOOOJHO ONEPUPOBATH MOHATHSAMH: IUIOIIAIL (UTYpPHI, 00BEM
Gurypsl, BeIMYMHA yTria, PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSHUE MEXKIY
NPSAMBIMH, PACCTOSIHHE MEXAY IUIOCKOCTSAMHM, Iulonmaab cdephl, IUIOMAAb
MOBEPXHOCTU  MHUpPaMUIbl, MPU3MBL, KOHyca, UWIUHApPA, 00beM  Kyoa,
MPSAMOYTOJIBHOTO NapaJljIesIenue a, TUpaMUabl, PU3MbI, [IMIIMH]pA, KOHYyCa, I1apa;
YMEHHUE HAaXOJIUTh OTHOLIEHNE 00BEMOB MOJAOOHBIX (DUTYD;

16) ymeHue CBOOOIHO ONEPUPOBATH MOHSATHSIMH: JBUKCHUE, MapaJlICIbHBIN
HEPEHOC, CUMMETPHUS Ha IIOCKOCTH U B MPOCTPAHCTBE, IMOBOPOT, MPeoOpa3oBaHue
1010011, To1I00HBIE (PUTYPBI; YMEHUE PAacCliO3HABATh paBHbBIC U MOAOOHBIE (GUTYPHI, B
TOM 4HCIIE B MPHUPONE, HCKYCCTBE, APXUTEKTypE; YMEHHE HCIOJIb30BATh
reOMETPUUYECKHUE OTHOIIEHUS, HAXOJAUTh T€OMETPUUYECKUE BEIMYMHBI (AJIMHA, YTOJ,
Iomaab, o0beM) NpU PEIICHUU 3aJad U3 JPYruX YydyeOHBIX NOPEeIMETOB U U3
pEAbHOM KU3HU;

17) ymeHue CBOOOJHO ONEPUPOBATH MOHSATHSIMH: TPSIMOYTOJIbHAS CHUCTEMa
KOOpPJIMHAT, BEKTOP, KOOPJMHATHI TOYKH, KOOPAUHATHI BEKTOpAa, CyMMa BEKTOPOB,
MIPOMU3BEJICHUE BEKTOpa Ha YMCIIO, Pa3JIOKEHUE BEKTOpa MO 0a3ucy, CKaJlsipHOE
MIPOU3BEJECHUE, BEKTOPHOE NPOU3BEACHUE, Yrol MEXKAY BEKTOpAMH; YMEHHE
MCIIOJIb30BaTh BEKTOPHBIM U KOOPAWHATHBIA METOJ JJII PELICHUS T€OMETPUYECKUX
3a/1ay U 3a7a4 APYruxX y4eOHBIX MPEIMETOB; ONEPUPOBATH MOHITHIMU: MaTpulia 2x2
1 3x3, onpenenuTenb MaTPUILbl, TEOMETPUYECKUI CMBICIT ONPEIEIUTES;

18) yMmeHHMe MOJCIMPOBaTH pealibHbIe CHUTyallud Ha S3bIKE MaTeMaTHKH;
COCTaBJIATh BBIPAXKEHUS, YPABHEHUS, HEPABEHCTBA W HMX CHUCTEMbI IO YCIOBUIO
3aJlauM, MCCIIE0BaTh MMOCTPOCHHbBIE MOJIEIH C UCIOJIb30BaHUEM ammapara ajareopsl,
HMHTEPIPETUPOBATh MOJYUYEHHBI pE3yJIbTaT; CTPOUTh MATEMATUYECKHE MOJEIU C
MIOMONIBI0 T€OMETPUYECKUX TMOHSITUH W BEJIWYMH, PElIaTh CBSI3aHHBIE C HUMU
NPAKTUYECKUE 3a/1a4d; COCTABJSATh BEPOSITHOCTHYIO MOJEIb M HHTEPIPETUPOBATDH
MOJIYYEHHBIN Pe3yNbTaT; pellaTh MPUKIAIHbIC 33Ja4l CPEICTBAMU MAaTEMAaTUYECKOTO
aHajan3a, B TOM YKCJIE COLUATbHOAKOHOMHYECKOTO M (PU3UYECKOTO XapaKTepa;

19) yMeHue BuIOMPATh MOIXOAIIMA METOJI /IS PEIICHHS 3a/1a4M; TOHUMaHHE
3HAYUMOCTM MAaTE€MaTUKU B U3YYEHUU MPUPOJHBIX M OOIIECTBEHHBIX IMPOILIECCOB U
SABJICHUM; YMEHHE paclO3HAaBaTh MPOSBICHHE 3aKOHOB MAaTeMAaTHKU B HCKYCCTBE,
YMEHUE MPUBOAUTH MPUMEPHI MATEMATUUECKUX OTKPBITUM POCCUMCKOM U MHUPOBOMU
MAaTEMATUYECKON HAYKH.

Ilpogpeccuonanvnasn HANPAGIeHHOCMb yueonou OUCYUNTIUHDL
«Mamemamuxa» npennonaraeT LEJICHANPABIECHHOE MPUMEHEHUE MeIarornyeckKux
CPEICTB, OOECHEUMBAIOIINX HE TOJBKO (POPMHUPOBAHHE y OOYy4AIOUIMXCA 3HAHHIM,
YMEHUM, HAaBBIKOB MO Y4Y€OHOW AMCIMIUIMHE, HO M PAa3BUTHE HHTEpeca K JaHHOU



HpO(bCCCI/II/I WInK CIICOUAJIbHOCTH, IE€HHOCTHOC OTHOIICHUC, HpO(bGCCI/IOHaJIBHBIX
Ka4dCCTB JIMYHOCTH 6y11ymer0 CIICouaJIncCTa.

1.4. Kosim4yecTBO 4aCOB HA OCBOEHHE MPOrpaMMbl Y4eOHO TUCHUNJIMHBI:
MaxkcumanbHON yueOHOM Harpy3ku oOydaromierocs: 252 yaca, B TOM YHUCIIE:
00s13aTeIPHON ayIUTOPHOU yaeOHOHM Harpy3ku oOydaromerocs 240 Jaca;
’K3aMeH 12 vacos.



2. CTPYKTYPA U COAEPKAHUE YYEBHOM JUCHUILIUHBI

2.1. O0beM y4eOHoii TMCUMIUINHBI U BUIbI y4eOHOH padoThl

Buj yueOHoi1 paboTsl
(B T.4. MpogecCHOHATBLHO-OPHEHTHPOBAHHOE COJCPKAHNE)

O0BbeM 4acoB

MaxkcumaJjibHasi ydeOHasi HAarpy3Ka (Bcero 1o nporpamMme JUCIHIIJIMHBI) 252
Oo6s13aTesibHAs Ay IUTOPHAsI yueOHasi HArpy3Ka (Bcero) 240
B TOM YHCIIE:

JIEKINH, YPOKH 214
U3 HUX NPOheccuUOHANbHO-0PUEHMUPOBAHHOE COOEPHCAHUE 16
MPAKTUYECKHUE 3aHATHS 20
U3 HUX NPOhecCUOHANTbHO-0OPUCHMUPOBAHHOE COOEPIUCAHUE 10
KOHCYJIbTaIlu1 6
[TpomexyTouHas aTTectanus B (hopme: 12

| cemectp — ndxk; Il cemectp — sx3amen
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2.2 TemaTuyeckuii miiaH u cogep:kanue yueonoii nucunmiunbl 0J1.03 MaremaTnka

HaumenoBanue Conep:xaHue yueOHOIo MaTepuaJa, 1adopaTopHbie U O0bem YpoBenb Koabl komneTeHumi,
pa3iesioB U TeM NpaKkTHYeCKUe 3aHATHUS, CAMOCTOSITeIbHAs padoTa 4acoB OCBOEHHS ¢hopmMupoBanuio
o0yuamlerocs, KypcoBasi pabora (IpoeKT) (eciu npedycmompeHvi), KOTOPBIX
HHbIE BUAbI YUeOHOI padoThl B COOTBETCTBUM € YUEOHBIM IJIAHOM CIoco0CTBYET
(B T.4. NpogecCHOHATbHO-OPUEHTHPOBAHHOE COJePKAHME) 3J1eMeHT
NPOrpaMMmblI
1 2 3 4 5
Pa3nen 1. [loBTOpeHue Kypca MaTeMATHKHA OCHOBHOM IIKOJIbI 20 JluaHocTHBIE,
Tema 1.1 Conep:xxanue y4eGHOro MaTrepuasia 4 MeTaIpeaMETHBIC U
Hean H 3agaum | [lens u 3a7aun MaTeMaTUKU TIPU OCBOSHUU CHIEITUAIBHOCTH. 4 1 MPEIMETHBIC
MaTeMATHKHU npu | YnucnoBeie MHOXKeCTBa. Apu(pMETHUECKHE ONepali Ha YHCIOBBIX KOMIIETEHIINH B
OCBOEHHU MHOKecTBaxX. JlefcTBHs HaJ MOJOKUTENBHBIMU M OTPULIATEIHHBIMU COOTBETCTBHUH C
cnenuaabHOCTH. Ymcna | yucnamu, ¢ OOBIKHOBEHHBIMHM U JECATUYHBIMH Ipo0siMu. JlecTBuUs cO ®I'OC cpennero
U BbIYHCJIEHUS CTeNeHIMH, (DOPMYIIBI COKPAIIICHHOTO YMHOKEHHUS. o0miero odpa3oBaHus,
Tema 1.2 Copeprxanue y4eO0HOro MaTepuaJia 6 YTBEP>KIEHHOTO
YpaBHeHust U | YpaBHeHus. Buasl ypaBHeHW# (JIMHEHHBIE, KBaJIpaTHBIC, IPOOHO- 4 1 [IprUKa3oM
HepaBeHCTBAa JTUHEHHbIE), CcrmocoObl WX perieHus. HepaBeHcTBa. (JIMHEWHBIE, Munucrepcrsa
KBaJIpaTHbIE, IPOOHO-TMHENHBIE), CIOCOOBI UX PEILICHUSI. 00pa3oBaHus M HAYKH
P® o1 17.05.2012 Ne
IIpodeccuoHaILHO-0PHMEHTHPOBAHHOE CO/IeP:KaAHUE: HAXOXKCHHE 2 413
HEM3BECTHOM BENUYMHBI B MPAKTUKO-OPUEHTHPOBAHHBIX —3a/ladyax
COLUAIbHO-9KOHOMHYECKOT0 PO(uIIst OK 01, OK 02, OK
Tema 1.3. Conepsxanne yue0HOr0 MaTepuasia 2 03, OK 04, OK 05,
Ilonsitne npouenra. | [loustue mnpouenrta. IlpocTeie mnpomeHTH, pa3HbIE CIOCOOBI UX 2 1 OK 06
IIpoueHTHbIE BbIuUClieHUs. OCHOBHBIE COOTHOLIEHHMSI HA TPOLEHTHbIE PACUYETHI.
BBIYHMCJIECHUS. HaxoxneHne TpomeHTa OT 4YHClIa M 9YHcia 10 €ro IpPOIICHTY.

CocraBiieHre MPOLEHTHOTO OTHOIICHHUS.
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COAEPKAHME: TPOIEHTHl B
3a/1a4ax COIMATbHO-IYKOHOMHUYECKOTO MPOQUIIS.

Conep:xanue yueOHOro MmaTepuaJia
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IIpocThie ¥ C/IOKHBbIe TPOUEHTHI. Dopmysa HaYHCICHUS
«CJI07KHBIX TPOLIEHTOBY», (P)OPMYJia MPOCTOr0 MPOLEHTHOI0 POCTA.

IpakTnueckoe 3ansitue Ne 1 IIpocToil U C/I0KHBII NMPOUEHTHBII
poct

IIpodeccuoHanbHO-OPMEHTHPOBAHHOE COJEpP:KaHHe: NPHMeHeHHe
Apodeii M TMPOUEHTOB /sl PpelleHHsl 33724 3IKOHOMHYECKOro
npogpuisi.

Conep:xxanue y4eGHOro Marepuasia

Boruuciienuss m npeo0pa3oBaHuMsl. YpPaBHEHUS] M HePaBEHCTBA.
HaxoxxaeHue npoueHTa oOT Yuc/ia U YMCJIa 10 ero MpoueHTy.

IIpakTuyeckoe 3ansaTHe N2 2 YpaBHeHHMs] U CHCTeMbl YPaBHEHMH.
HepaBencrBa. Hcnoab3oBanue cBoiicTB U rpagukoB (yHkuumii
NPHU pellIeHHH YPABHEHUH U HEPABEHCTB.
IIpodeccnonanbHO-0PHEHTHPOBAHHOE  COJEP/KAHME:
OPHEHTHPOBAHHbIE TEKCTOBbIE 3aj1a4u
IKOHOMHUYECKOro npoguis

NMPAaKTHUKO-
COMAJIbHO-

Pa3nea 2. Kopumn, crenenn u jorapugmol. CTenenHas, noka3areJbHas u JorapugpmuyecKas 44
GyHkumnn

Tema 2.1 CsoiictBa | Coaep:xkanue ydueGHOro MaTepuasia 4
CTeneHu ¢ | CteneHb ¢ NpOM3BOJIBHBIM JIEUCTBUTENbHBIM MoOKa3areneM. CBoICTBa 4
PALMOHAIBHBIM U | CTETICHU C JCHCTBUTEIBHBIM TIOKa3aTeneM. [loHsTHEe CTenmeHu c
NelCTBUTETbHBIM panuoHaNbHBIM MOKa3areneM. (CBOMCTBA CTENEHU C PAlMOHATIBHBIM
NMOKA3aTeJISIMH. MOKA3aTEeJEM.

Tema 2.2. Kopuu | Coaep:kanue y4eOHOro MaTepualia 4
HATYpaJIbHOM cTeneHu u3 | [loHsaTHe KOpHS N-0i1 cTeneHu U3 JeHcTBUTENbHOTO yucia. CBoicTBa 4

yucjga U MX CBOMCTBA.
IIpeoGpa3zoBanne
BbIPA:KEHUH ¢ KOPHAMU
N-oii cTeneHu

KOpHS N-oM cteneHu. CBsA3b KOPHA N - M CTENEHW W PalMOHAIBHON
creneHu. [IpeobpazoBanne HPPaMOHANBHBIX BBIPAKCHHUN

Conep:kanue yueOHOr0 MaTepuaJia

Crenennble pyHKIMHU, UX cBOicTBA U rpadpuku. @yHKHuM y=nx
JMX cBoiictBa u rpaduxku. HppanuoHajbHble ypaBHEHUs,
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coep:kammMe oOauMH paaukaia. HppannmoHaibHble ypaBHEHUs,
cojep:kaimue 0oJiee OJHOI0 PaJMKAJIa H PAAMKAIBI C Pa3HBIMH
NMOKA3aTeJIAMH  KOpPHs. PaBHOCWIBHOCTH  HMPPALHOHAJBHBIX
ypaBHeHuii. MeToabl HX pelieHus.

Conep:kanue yueOHOro MmaTepuaJia

Omnpenesienne mnokazareJbHOH (QYHKIUM M ee CBONCTBa.
3HAKOMCTBO C MPUMEHEeHHEeM MOKAa3aTelbHO pyHkuun. Pemenne
MOKa3aTeJIbHbIX YPABHEHUI MeTO0M YPABHMBAHMSA MOKAa3aTee,
METO/I0OM BBe/leHHsT HOBOl NepeMeHHO#H, (PYHKIMOHAJIBHO-
rpagpuyeckuM MeToa0M. PelmeHue mpocreimux NnoKa3aTeJabHbIX
HEePaBEHCTB.

IIpodeccuonanbHO-OpHEHTHPOBAHHOE coep:kanue:
JKOHOMHYECKHE pacyeTbl ¢ MPHMEHEHHEM I0Ka3aTeJIbHOM
(pyHKIMHU.

Conep:xanue y4eOHOro MarepuaJia

Jlorapupm umciaa. OcHOBHoOe Jorapupmmuyeckoe TOXKIECTBO.
Bbruncienune  Jsorapupma mo  onpexenennro.  CpoiicTBa
JorapudmoB. lecsiTHYHBIE M  HaTypajbHble JOrapu(Mbl.
IlpaBuna peiicrBuii ¢ gorapugmamu. Ilepexonq k HoOBOMY
OCHOBaHHUIO.

Conep:xxanue y4eOHOro MaTepuasia

Jlorapupmuyeckass ¢QyHkuus u  ee cBoiicrBa. IlonsTue
Jorapupmuyeckoro ypapHeHus. Omnepanusi NOTEHLUPOBAHUS.
TpH OCHOBHBIX METOAA PELICeHUN JIOrapu(PMHYECKHX YPABHEHUIl:
(pyHKIHOHAJIBHO-TPA(PUUYECKUI, MEeTOJ NOTCHUHPOBAHUS, METOJ
BBe/JeHUS HOBOM mnepeMeHHoi. IIpocreiimme Jorapupmuyeckue
HEPABEHCTBA.

Conep:xaHue y4eOHOro MaTepuajia

Ilpumenenne Jorapugma. Jlorapupmuuyeckas cnupans B
npupoae. Ee MaremaTnueckue cCBOMCTBA.

Conep:kaHue y4eOHOro MaTepuajia

CrenenHasi, mnoka3atejlbHass u Jorapupmuueckas QyHKIuHU.
Pemenne ypaBHeHuii M NpocTeillMX HEPABEHCTB

IIpaktuueckoe 3ansaTme Ne 3 HcciaenoBaHue  (PyHKIUH.
IToctpoenne w  mnpeoOpa3oBanuss rpadukoB  (yHKmmMil ¢
HCI0JIb30BAHMEM MX CBOMCTB.
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Pa3nen 3. OcHoBbI TpUTrOHOMeTpUHU. Tpuronomerpuyeckue GyHKIUN

30

Tema 3.1 Copaepxxanue y4eOHOro MaTepuaJia 4
Tpuronomerpuyeckue Paguannas Mmepa yrna. IIoBOpOT TOUKHM BOKpYr Hayajga KOOPAMHAT. 4
(GyHKuun Onpenenenue cuHyca, KOCHHYCa, TaHIM€HCAa W KOTaHIEHCAa. 3HAaKU
NPOU3BOJIbHOI0 yria, | CuHyca, KOCHHYyCa, TaHI€HCa M KOTAaHI'€HCAa [0 YETBEPTSM.
YHCJIA 3aBUCUMOCTb MEX]ly CHHYCOM, KOCUHYCOM, TAHT€HCOM U KOTAHT€HCOM
OJIHOTO U TOTO K€ yria
Tema 3.2 OcunoBuble | Cogep:xxanue y4eOHOro MarepuaJia 6
TPHUTOHOMETPHYECKHE OCHOBHBIE TPUTOHOMETpUYECKUE TOXKJAecTBa. DOpPMYJbl CIOKEHHUS. 6
TOXKIECTBA. CuHyC, KOCHMHYC, TaHT€HC M KOTAaHI'€HC yIJIOB O U — 0. DPopmyJsl
IIpeoOpa3oBanus npuseneHus. @opmyibl JBOWHOrO yria. @OpMyIibl TOJIOBUHHOTO YIJa.
NpocTemux [IpeoOpa3oBaHne CyMMbl  TPUTOHOMETPUYECKUX  (PYHKIMHA B
TPHUTOHOMETPHYECKHX npousBezaeHue. [IpeodpazoBanue npousBeeHUsI TPUTOHOMETPUUECKUX
BBIPasKeHUH. (GYHKIMHI B cCymMMYy.
Tema 3.3 Copaepxxanue yueOHOro MaTepuaJia 6
Tpuronomerpuyeckue O6unacTp onpeaeneHuss 1 MHOXKECTBO 3HAYEHUN TPUTOHOMETPUUECKHX 4
(yHKUIMH, UX CBOMCTBA U | QYHKITHIA. YeETHOCTS, HEYETHOCTb, [IEPUOJAUYHOCTD
rpapuku TpUroHoMmerpuueckux QyHkuuid. CBoiicTBa U rpapuku QyHKIUN y =
COS X, Y = sin X, y = tg X, y = ctg x. Cxarue U pacTsbkeHHe TpapuKoB
TpuroHomerpuueckux  ¢ynkuuid.  [IpeoOpasoBanue  rpadukoB
TPUTOHOMETPUUECKUX (PYHKIIUII.
IIpodeccuonaIbHO-OPHEHTHPOBAHHOE co/iepakaHme: 2
UCIOJIb30BaHUE TpaUKOB TPUTOHOMETPUUYECKUX (DYyHKUMN 1pu
WU3YYEHHU IIPOLIECCOB M 3aBUCHUMOCTEHM, IpU PpEUICHUM 3a1ad
COLMAIbHO-IKOHOMHYECKOT0 Mpoduiis
Tema 34 OGparnsie | Conep:kanue y4e0HOro Mmarepuaia 4
TPUTOHOMeTpUYecKHe ApKCHHYC, AapKKOCHHYC, AapKTQHI€HC M apKKOTAHI'€HC YuCIa. 4

GyHkumnun

OO6patHbie Tpuronomerpudeckue pynkuuu. Mx cpoiicra u rpaduku.

Conep:xxanue yueOHOro MmaTepuaJia

YpaBHeHue cos X = a. YpaBHeHHe sin X = a. YpaBHeHue tg x = a,
ctg x = a. PelmieHue TPUroHOMETPHYECKUX YPABHEHHMH OCHOBHBIX
THIIOB: npocreimue TPUTOHOMETPHYEeCKHUe YPaBHeHHH,
cBOAsIIMEC K KBaJApaTHbIM. peliaeMble Ppa3jioiKeHHEM Ha
MHOKMTeJIM, OAHOpoaHble. IIpocreiimme TpUroHoMeTpHuYecKue
HepaBeHCTBA.
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Conep:kanue yueOHOro MaTepuaJia

IIpeoOpa3oBanue TPUTrOHOMETPHYECKHX BbIpa:xkeHuil. PemieHue
TPUTOHOMETPHYECKNX YPABHEHWH M HEPABEHCTB, B TOM 4YHCJe C
HCI0JIb30BAHUEM CBOICTB QyHKIMIA

IIpakTHyeckoe 3aHsATHE Ne 4 OcHoBHbBIE MOHSATHS
Tpuronomerpuu. OCHOBHbIe TPUTOHOMETPUYECKHE TOKIeCTBA.
Pemenne 3apau

Pa3nea 4. DiieMeHTBI TEOPUH BePOSTHOCTEH

Tema 4.1 CoOniTre, | Copep:kanne y4eOHOro MaTepuasia 8
BEPOSTHOCTh COOBITHS. | DJIeMEHThI KOMOMHATOPHUKH (pa3MEICHHUS, IEPECTAHOBKH, COUCTAHUS). 8
Cnoxenne u ymnHoxeHue | CoOwiTus. Buabl coObiTrii. Kiaccudyeckoe ornpeeeHue BEpOSITHOCTH
BEPOSATHOCTEN coObITus. Teopembl cl10kKeHUs BEpOATHOCTEH. Y CI0BHAs BEPOSTHOCTD.
3aBuCcMMBIE W HE3aBHCHUMBIE COOBITHS. TeopeMbl YMHOXCHHS
BEPOSTHOCTEH. BbIunciieHne BepOSTHOCTH COOBITHS C NPUMEHEHUEM
dopMyn KOMOWHATOpPHKH. PemeHue 3amad  Ha  KIACCHYECKOE
olpeieieHue BeposATHOCTH. Perienue 3a1a4 Ha TeOpEMbl CIOKEHUS U
YMHOXEHHS BEPOSATHOCTEHN.
2 cemecTp
Tema 4.2 BepositHocTh B | Conep:kanue y4eOHOIro marepuaia 6
NpOPeCccHOHATLHBIX OtHOcUTENbHAST YAacTOTa COOBITHS, CBOWCTBO €€ YCTOHYHMBOCTH.
3afatax Craructuueckoe ormnpezaenaeHre BeposTHOCTH. OlleHKa BEpPOSTHOCTH
COOBITHSA
IIpakTnyeckoe 3ansaTue Ne 5 PemeHue npakTUYECKUX 3aJad Ha 2
HaXOXXJCHUE BEPOATHOCTU COOBITUS M UHUCIOBBIX XapaKTEPUCTUK
JUCKPETHOM CIIy4ailHOM BEJIIMYMHBI.
IIpodeccnonanbHO-0PHEHTHPOBAHHOE CO/IeP/KAHME: BEPOSITHOCTH B
3aJ]a4ax COLUUaIbHO-IPKOHOMUYECKOTO MPO(UIIS.
Paznen 5. [IponsBoanas u nepsoodpasHasi pyHkuumn 50 JInuHOCTHBIE,
Tema 5.1 Copaepxxanue yueOHOro MaTepuaJia 8 MeTanpeIMETHBIE U
IlocaenoBarebLHOCTH. YucnoBele MOCIEAOBATEILHOCTH: ONpEAeieHrne, CHocoObl 3aJaHus, 8 IIPEIMETHBIC

IHonsiTHe nmpenena

BUJbl. ApudmMernyeckas U reoMeTpuueckas MPOrpecCHy, UX CYMMBbI.
[TocnenoBarenbHOCTh Kak (YHKIMS HATypajJbHOTO  apryMeHTa.
CyMmmMmupoBaHu€ TIOCleIoBaTeIbHOCTEH. beckoHeuHo Oonbiime U
66CKOH€‘-IHO MaJibI€ BCIIMYHNHBI. Ilonsarue (0] npeaciic
nocienoBarenbHOCTU. [loHsATHE Tpenena GyHKIuN B Touke. OCHOBHOM

KOMIICTCHIIMH B
COOTBETCTBHUU C
®I'OC cpeanero

obmero oOpa3zoBaHusl,
YTBEPKIIEHHOTO
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CIoco0 BEIYMCIICHHUS Ipeaciion. Ilousrue HEOIIPECACIICHHOCTH.

Tema 5.2 IlonsiTue Copaepxxanue y4eOHOro MaTepuaJia 6

NPOM3BOAHON. POPMYJIBI | [[pupamenne  apryMeHta. Ilpupamenue  (GyHKIMH.  3ajaun, 6

u npasujia NPUBOSAIINE K MOHSATUIO MPOU3BOAHON. OmnpeneneHrne Mporu3BOIHOM.

nudpepeHnnpoBaHus Anroputm OTBICKaHUS MPOU3BOTHOM. DopMyIIb
muddepentmpoBanus. [Ipasuna auddepenunpoBanus. [IponsBoHbIe
BBICIINX TIOPSIIKOB.

Tema 5.3 | Coaep:xanue y4eOHOro MarepuaJia 6

I'eomeTpuyeckuii U | 'eomerpuueckuii ¥ (u3HUECKUld CMBICI MPOU3BOAHON. OrmpeneneHue 4

puznuecknii CMBICJI | KacaTeNbHOU K rpaduKy QYHKIHH. AJIITOPUTM COCTABIICHUS YPaBHEHUS

MPOM3BOAHOM KacatebpHOU K rpaduky dynkiuu y=Ff(X). Haxoxaenue ckopoctu s
npoiiecca, 3aJJaHHOTo (popmMyioii u rpaduKoM.
IpodeccHoHAIbLHO-OPHEHTHPOBAHHOE cojiep KaHue: 2
OKOHOMHYECKUH CMBICT TPOWU3BOJHOW, HWCIOIBb30BAaHUE TIOHATHUS
IPOM3BOJIHON B 5KOHOMUKE.

Tema 54 Ilonsitue o | Conep:kanue y4eOHOro marepuania

HEMPEPLIBHOCTH [Moustre HenpephiBHON QpyHKIMU. CBONCTBA HENPEPHIBHON (YHKIIUH.

Gynxumun. Meton | gy, MEKJly HEMPEPBIBHOCTBIO M AU(PPepeHIHPYyeEMOCTbIO (DYHKIUH

MHTEPBAJIOB B TOUYKE. AJITOPUTM PEIIEHNUS HEPABEHCTB METOIOM MHTEPBAJIOB.

Tema 5.5. Uccaenoanue | Cogep:xxaHue y4eOHOro Marepuasia 6

(yHKIHMIA M NOCTPOEHNUE | Bosnacranue u yObiBaHME (YHKUUH, COOTBETCTBHE BO3DACTAHUA U 6

rpagukos.

yObIBaHUS (YHKIHMH 3HAKYy NPOU3BOJHONU. OKCTpeMyM (QYHKIIHH.
3amauy Ha MakCUMyM U MHUHUMYM. BBINyKI0CTh, BOTHYTOCTb, TOUKH
nepern0a. AJTOpUTM wuccienoBaHus (YHKIUM WU TOCTPOCHHS €€
rpaduka ¢ MOMOUIbIO IPOU3BOTHOM.

PUKa30M
MununcrepcTBa
00pa3oBaHUs U HAYKH
P® o1 17.05.2012 Ne
413
OK 01, OK 02, OK
03, OK 04, OK 05
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Tema 5.6 Haxoxaenue

Conep:kanue yueOHOro MmaTepuaJia

ONTHMAJILHOTO Haumenbiiee u nHauOonbluee 3HaueHue ¢yHkuuu. [Ipumenenue 2
pe3yabTara ¢ IMOMOIIBIO | IPOM3BOJHOW JJIs1 OTHICKAHMS HAWOONBIIET0 M  HAMMEHBIIETO
NPOU3BOIHOM B | 3HAYCHUI HEMPEPHIBHON (PYHKIIUU HA OTPE3KE.
npakTu4yeckux 3agavax | IlpodeccnoHaibHO-OPHEHTHPOBAHHOE co/iep:kaHme:
Hcnonp3oBaHue Mpou3BOIHON (PYHKINN B SKOHOMHUYECKUX 3a/1a4ax
IpakTnueckoe 3ansitue Ne 6 [locnenoBarenbHocTu. [IponsBoanas. 2
IIpodeccnoHaNbHO-0PHEHTHPOBAHHOE COJEP/KAHME: HaXO0XKJIECHUE
ONTUMAJBHOIO pe3ysbTaTa B 3aJayax COIUAIbHO-3KOHOMHYECKOIO
npoduIs.
Tema 5.7 Conep:xxanue y4eGHOro MaTrepuasia 4
IlepBooGpa3znas [lonsitue mnepBooOpazHoi u wuHTerpana st  ¢yHkuuu  y=f(X). 4
(pysxuuu. Heonpenenennsiii unterpan. Tabmuna uHTerpanioB. (CBoiicTBa
Heonpenenennblii HEOolpeeNeHHbIX MHTerpajoB. M3ydyeHue mnpaBuiia BBIYMCICHUS
HHTErpaJ nepBooOpa3Hoi. BerarcieHne HeonpeeIeHHbIX HHTETPAJIOB.
Tema 5.8 Onpenenennniii | Coaep:kanue yuedOHOro Mmarepuaia 4
HHTEerpaJ. ®opmyaa | [Tonarue onpenenénHoro uHrerpana. I'eomerpuueckuii u puzndeckuit 4
Hbrorona — JleiOHMIA. | cMbICT  ompezelieHHOro  uHTerpaina. (CBoilcTBa — OmpeJeleHHbIX
Inomans UHTETpaJIOB. BbruncineHue omnpeneneHHpIX uHTErpanoB. Popmyna
KPHUBOJIMHEHOMI Hprorona — JleitGnuna. Pemenve 3amay Ha NMpUMEHEHHME WHTErpalia
Tpaneuuu. JUTSL BBIYHUCIICHUS TIJTOIAAN KPUBOJIMHEWHOM Tpanenuu.
Tema 5.9 Pemenne | Coaep:xxanue ydueGHOro MaTepuasia 4
3apa4. Ilpoussoanass m | @opmyisl u npaBuia auddepenunpoBanus. Mccnenoanue GpyHKIui 2
nepsoodpasHasi C TIOMOIIbIO TIpou3BOAHOM. Hambombiliee M HaWMeHbIlIee 3HAYCHUS
(pyHkuun. ¢byukun. Berancnenne nepsoodpasnoii. [Ipumenenue neppoodpasHoit
IIpakTnyeckoe 3ansaTue Ne 7 [lepBooOpasHas u unrerpain. Gopmyna 2

Herorona-JleiiOnuna.

JIMYHOCTHBIC,
MeTaIpeMETHBIE U
MpeIMETHBIC
KOMIIETEHIIH B
COOTBETCTBUU C
®I'OC cpennero
o0miero oOpa3oBaHus,
YTBEPKAECHHOIO
MIPUKA30M
MunucrepcTBa
00pa3oBaHMs U HAYKH
P® o1 17.05.2012 Ne
413
OK 01, OK 03, OK
04, OK 07
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Pa3nen 6. KoopauHaTthbl M BeKTOpPHI B IpocTpancTie. [IpsiMble M NMJIOCKOCTH B MPOCTPAHCTBE. 34
Tema 6.1. Ocunosunie | Conep:kanue yueOHOro Marepuasa 6
NOHATHS cTepeoMeTpuHu. | OCHOBHBIE TOHSATHUS cTepeoMeTpuu. Touku, HpsSMbIE U IUIOCKOCTH 6
Koopaunatel u BekTOpbI | (CiocoObl  3amaHusi). [IpsMoyroipHas cucTeMa KOOpJAWHAT I
B IIPOCTPAHCTBE npoctpancTtBe. Bekropel B mpoctpaHcTBe. dopmyna paccrosHus
Mexay AByMs TodkaMu. /nrnHa Bexropa. Buasl Bekropos. [loctpoenue
BEKTOpa B cucTeMe KoopAuHaT. JIMHeWHbIe onepalnuu Hajl BEKTOpaMu
(YMHOKE€HHE BEKTOpa Ha YMCIIO, CIOXKEHHE U BBIYUTAHHE BEKTOPOB).
CkangpHoe mnpowusBefeHre BekTOpoB. [Ipocreiimue 3amaun B
KOOpJIMHATAaX.
Tema 6.2. [Ipsimasi u Conep:xxanue y4eGHOro MaTrepuasia 6
IUIOCKOCTH B OcHoBHbIE CBOWCTBA IUNIOCKOCTH. B3anMHOe pacrnoioskeHre NpsMbIX B 6
MPOCTPAHCTBeE. npoctpanctse. [lepecekaroniuecs, mapamienbHble U CKPEUINBAIOIIHECS
npsIMBIE. VYron MEXTY MPSIMBIMH B IIPOCTPAHCTBE.
[leprieHaUKyYIAPHOCTD NPSAMBIX. PacnonoskeHue npsMbIX U IIOCKOCTEH
B IpocTpaHCTBE. Todka miepecedyeHHss NpsMOM U IUIOCKOCTH,
MPUHAJJICKHOCTh MPAMOI MI0CKOCTH. OCHOBHBIE MPOCTPAHCTBEHHbBIE
buryps.
Tema 6.3. Copaepxxanue yueOHOro MaTepuaJia 6
MapanieJbHOCTD [Tapannensubie mpsiMas W TwiockocTb. Ompenenenue. [lpusHak. 6
NPSAIMBIX, IPAMOii U CaolicTBa. Yron  Mexay — CKpEUIMBAIOIIMMHUCS  HPSIMBIMH.
IUIOCKOCTH, IIocKocTe | [lapamnensupie mmockoctu. Omnpenenenue. [lpusnak. CoiicTBa.
[TpunoxeHne BEeKTOpHON anreOpbl K PELISHHIO 33/1ad Ha MPSIMYI0 U
IUIOCKOCTh B IPOCTPAaHCTBE (MApaJUIeIbHOCTh JBYX  IPSAMBIX,
HapajjieIbHOCTh  JIBYX IUIOCKOCTEH, MapajuleIbHOCTh MPsIMON U
MJIOCKOCTH)
Tema 6.4. Conep:xxanue yueOHOro MmarepuaJia 4
IlepnenankyaspHOCTH [leprieHIUKYSIpHBIE npsiMbIE. [TapannensHbie npsIMbIe, 4

NPAMBIX, IPAMOH U
IJIOCKOCTH, IJIOCKOCTEMH

NEePNEHAUKYJISIPHBIE K IUIOCKOCTU. [Ipu3HaK nepneHauKyIspHOCTH
npsAMoil U miaockocTu. IlpunoxkeHne BEKTOPHOM anreOpbl K PELIeHUI0
3a]a4 Ha MPsIMYIO U MJIOCKOCTh B IMIPOCTPAHCTBE (NEPIIEHIUKYISIPHOCTD
IBYX  TPSAMBIX, NEPNEHIUKYIAPHOCTh  JBYX  IUIOCKOCTEM,
NEPIEHUKYJIIPHOCTD NPSIMON U MJIOCKOCTH).

JIMYHOCTHBIC,
MeTaIpeMETHBIE U
MpeIMETHBIC
KOMIIETEHIIH B
COOTBETCTBUU C
®I'OC cpennero
o0miero oOpa3oBaHus,
YTBEPKAECHHOIO
MIPUKA30M
MunucrepcTBa
00pa3oBaHMs U HAYKH
P® o1 17.05.2012 Ne
413
OK 01, OK 03, OK
04, OK 07
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Tema 6.5. | Conepxanue yueOHOro MmaTepuasia 6 JInaHoCTHBIE,
Iepnenaukynsp u | [lepnennukynsap u HakiaoHHas. Teopema O Tpex NEPHEHAMKYJIApaXx. 6 MeTanpeIMETHBIE U
Hak/JIoHHasA. Teopema o | Yron Mexay OpsMOM M IUIOCKOCTBIO. YTOJI MEXAY IJIOCKOCTSMHU. [IPEAMETHBIC
TpeX nepneHauKyJsipax. | J[Byrpanueiii yron. IlepneHnukynspHble MIIOCKOCTH. PaccTosiHus B KOMIIETCHIIVH B
JIByrpaHHbIii yroJ. npoctpaHcTBe. [IpuiioskeHne BEKTOPHOM ainreOphl K PELICHHIO 3a/1ad COOTBETCTBUHU C
Ha TPSAMYI0 M IUIOCKOCTh B MPOCTPAHCTBE (Yrosl MEXIy ABYyMS ®I'OC cpennero
IUIOCKOCTSIMH, YroJl MEXAY ABYMsS NPSMBIMH, YroJl MEXAy NpsMOi U o0miero odopa3oBanus,
IJIOCKOCTBIO) YTBEP>KIAECHHOT O
Tema 6.6. IIpsmeie u | Coaep:kanue yueOHOro Marepuaia 2 IPHUKA30M
IUIOCKOCTH B | B3anMmHOe pacnoniokeHue npsMsIX B IpocTpaHcTse. [lapaimenbHocTh 2 Munncrepcrsa
NPaKTHYE€CKHUX 3aJa49ax psAMOit " IIJIOCKOCTH, napajuIeIbHOCTD IJIOCKOCTEH, 00pa3oBaHus ¥ HAYKH
NEePNEHAUKYISIPHOCTh  IUIOCKOCTEW.  PacmonokeHwe  npsMbIX U P® o1 17.05.2012 Ne
IUIOCKOCTEH B OKpY’KaroleM Mupe (IIpUpojie, apXUTEKTYpe, TEXHUKE). 413
Tema 6.7 Pemenune | Conep:kanue yaeOHOro marepuaa 4 OK 01, OK 04, OK
3ajad. IIpsambie U | Pacnonoxxenne  mpsAMbIX M IUIOCKOCTEH B MPOCTPAHCTBE. 2 06, OK 07
IUIOCKOCTH, KOOPAUHATHI | [lepneHuKynsapHOCTh W NapalieIbHOCTh NPSAMBIX U IUIOCKOCTEH.
" BEKTOPBI B | JlekapTOBBl KOOPAMHATHI B MPOCTPAHCTBE. BEKTOPBI B IIPOCTPAHCTBE.
NPOCTPAHCTBE CrnoxxeHue M BBIYUTAaHME BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YHUCIIO.
Koopannats! BekTopa
IpakTnyeckoe 3anaTue Ne 8 Koopauaater u BeKTOphl. IIpsiMblie u 2
IUIOCKOCTH B IIPOCTPAHCTBE.
IIpodeccnoHaILHO-0PHMEHTUPOBAHHOE COAEPKAHNE: KOOPIUHATHI U
BEKTOPHI B 337]a4aX SKOHOMUKN AKCHOMBI )KOHOMHUKH B MAaTEMaTHKE
Pa3nes /. MHOrorpaHHUKHM ¥ TeJia BPallleHUs 30
Tema 7.1 Conep:xanue y4eOHOro Marepuasia 6
MHOrorpaHHuKH. MHororpaHHukH - OcCHOBHbIE NOHATUA. [Ipu3ma (HakiIoOHHAas, npsMas, 6
IIpusma, npaBwibHasg) W e€ oneMmeHthl. [lapamenenunen.  CaoiicTBa
napajiejnenunesn, Ky, | npsmoyroiasHoro napawienenunena. Kyo. [lupamuna u €€ smeMeHTHI.
nupamMuaa M ux ceyenus | IIpaBuibHas nupamupa, €€ CBOWCTBA. YCEYEHHas NHUpaMuiaa, €€
CBOICTBA.
Tema 7.2 Conep:xxanue y4eOHOro MaTepuasia 4
IIpaBuibHbIE [Tnomaap MoBepXHOCTH MHOTOrpaHHUKOB. [IpocTeiine koMmOnHaIUU 4
MHOTOTPAHHUKH B | MHOTOTPaHHUKOB. BblunciIeHNE 3]IEMEHTOB IPOCTPAHCTBEHHBIX QUTYP
KU3HHU (p€bpa, nuaronanu, yrisl). [IpaBuabHbBIC MHOTOTPAHHUKH.
| Tema 7.3 | Conepsxanne yueGHOro MaTepuana 6 JInaHOCTHEIE,
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Huaunap, KoHyc, map u
UX CeYeHUs!

[wmuuap, xonyc, chepa u map. OCHOBHbIE CBOWCTBA MPSMOTO
KpPYroBOro LMJIMHAPA, IPSIMOT0 KpPyroBoro konyca. M3obpaxenue ten
BpallleHus Ha IulockocTH. IIpeacraBieHue o0 yceuy€HHOM KOHYCE.
CeveHns KoHyca (IapajuleIbHOE OCHOBAHMIO M IIPOXOZsIIee yepes
BEpILIMHY), CEYEHUs LWIMHApA (MapajlIeIbHO U TNEPHEHAUKYISPHO
ocu), cedyeHusix mapa. Pa3pépTka LMIMHIpa U KOHyca

Tema 7.4

ILnomanau nmoBepxHoOCTEH
TeJ1 BpameHusi. O0beMbl
MHOTOrPAHHHKOB H TeJ
BpallleHHs.

Conep:kanue yueOHOro MmaTepuaJia

[Tnomanps noBepxHOCTH LMAMHApA. [lnomiane MOBEpPXHOCTH KOHYcCA,
yceuéHHOro konyca. Ilmomans moBepxHocTu cdepsl u e€ dYacTeil.
O6bembl. OcHOBHBIE TOHATHS U cBoiicTBa. OOBEM MPSIMOYTOJIBHOTO
napauienenunena. O0bem kybOa. OObeMbl MpsAMOM NpPU3MBI U
munHIpa. O6beMbl mupamMuibl U Konyca. O0beM miapa.

Tema 7.5
IIpumepsl cummerpuii B
npodeccun.

Conep:xanue y4eOHOro Marepuajia

[TorsiTHE O CHUMMETPUHM B TPOCTPAHCTBE (IIEHTpATbHAS, OCEBasd,
3epkanpHas).  OO0oOIIeHHe  TMpeACTaBIeHUH O  MPaBWIBHBIX
MHOTOTpaHHHKAX (TETpa’ip, KyO, OKTadap, NOJACKadIP, HKOCAIIP).

IIpodeccHOHAILHO-OPHEHTHPOBAHHOE  CO/AEPKAHUE:  IIPUMEPHI
CUMMETpU B mpodeccusix U  CIEUUAIBHOCTAX  COLMAIBHO-
HKOHOMUYECKOTO MPODUIISL.

Tema 7.6

Haxo:xgenne 00beMOB,
IUIOIIAAeH IOBEPXHOCTH
MHOTOTPAHHMKOB M TeJ
BpalleHust B
NPaKTHYECKUX 3aa4ax

Conep:xxanue y4eOHOro MaTepuasia

Mmuororpannuku. Tema W moBepxHOCTH  BpamieHus. [lnomaau
noBepxHocTed Ten BpamieHus. OO0beMbl M MJIOMAAN TMOBEPXHOCTH
MHOTOTPAaHHUKOB U TEJI BPALLEHUS.

IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE coJep:KaHue:
3KOHOMMUYECKHE 3a1a4l Ha BLIYNCIEHUE 00HEMOB.

IIpakTnyeckoe 3ansitue Ne 9 MHororpanHuky. Tena U MOBEpXHOCTH
BpauieHus. M3Mepenus B reoMeTpuu.

MeTanpeIMeTHbIC U
IIPEIMETHBIC
KOMIICTCHIIMH B
COOTBETCTBUU C
®I'OC cpeanero
obmero oo6pa3zoBaHusl,
YTBEPIKJICHHOTO
PUKA30M
MununcrepcTBa
00pa3oBaHUs U HAYKH
P® or 17.05.2012 Ne
413
OK 02, OK 03, OK 05
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Pasnen 8. JluckperHas cayyaiiHasi BeJIMYMHA. JJIeMEHTbl MATEMATHYECKOH CTATUCTUKH. 12
Tema 8.1 [Iuckpernas | Coaep:kanue yueOHOro Mmarepuaia 6
caydaiiHas — BeJM4HHa, | CiyyaiiHple BelIMYMHBL. Bunel ciydailHelx BenumuuH. OnpeneneHue 4
3aKOH ee pacnpeaejieHus | IUCKPETHOW  CIIy4yalHOW  BEJIMYMHBL.  3aKOH  pachpeliesiCHUs
JUCKPETHOM CIIy4allHOM BEJIMYMHBI. E€ 4YuCIIOBBIE XapaKTEPUCTHKHU.
ITonsiTre 0 3aKOHE OOJIBIINX YHCEIL
Tema 8.2 3agauu | Coaep:kaHue yueOHOro MaTepuasia 6
MaTeMaTH4ecKol OCHOBHBIE  TIOHATHS ~ MaTEMAaTHYE€CKOM  CTAaTUCTUKU.  3aJlayu 4
CTATUCTUKH. MaTeMaTHYECKOH cTaTCTUKH. [lepBruHas 00paboTKa CTATUCTUICCKIX
MaHHBIX. YHWCIOBBIE XapaKTEPUCTHKU (T€HEepalibHas COBOKYIHOCTb,
BBIOOpKa, cpenHee apudmerndeckoe, MoOja, MeEIuaHa, pa3Max,
mucnepcusi). IlpencraBnenne nanubix. PabGora ¢ Tabnuuamu,
rpadukamu, quarpaMMamH.
IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE co/Iep:KaHue: 3aJ1a4u 2
MaTEeMATHYECKON CTATHCTUKH COIUAIBHO-DKOHOMUYECKOTO MPOQIIIS
[IpencraBnenne npanHbix. Pabora ¢ Tabmumamu, rpadukamu,
JarpaMmmamH.
Koncyabranus 6
IIpomexyTounas arrecTauus (JK3aMeH) 12
Bcero no qucuuniune: 252

JIMYHOCTHBIC,
MeTaIpeMETHBIE U
MpeIMETHBIC
KOMIIETEHIIH B
COOTBETCTBUU C
®I'OC cpennero
o0miero oOpa3oBaHus,
YTBEPKAECHHOIO
MIPUKA30M
MunucrepcTBa
00pa3oBaHMs U HAYKH
P® o1 17.05.2012 Ne
413
OK 02, OK 03, OK 05
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3.VCJIOBUSI  PEAJIMBALIMA  TPOTPAMMBI  YUEBHOM
JTACIHUATIIIVMHBI

3.1. TpeGoBaHusI K MHMHHMAJIbHOMY MAaTePUATbHO-TEXHUYECKOMY
o0ecre4eHNI0 y4eOHOM M CHUIJINHBI:

Peanuzanus nporpaMMbl JUCHUIUIMHBI TpeOyeT HaIu4usl y4eOHOro kabuHeTra
MaTeMaTUKU [JIsi TPOBEJNCHUS 3aHSATHM JICKIMOHHOTO THMA, MPaKTUYECKUX
3aHATHI, B TOM YHCIE TPYINIOBBIX, WHIWBUIYAIbHBIX, MUCBMEHHBIX, YCTHBIX
KOHCYJIbTAIIMH, TEKYIIETr0 KOHTPOJIA U MTPOMEXKYTOUHON aTTECTAIUH.
O6opynoBaHue:

- pabouee MeCTO Ipero1aBaTes;
- CIIELMATIM3UPOBAaHHAsA MeOEb (CTOJIbI, CTYJbS 110 KOJIMYECTBY O0yUaIOLIUXCs);
- IOCKa yYE€HHUYEeCKasl.
TexHuueckue cpencTa 00ydeHHs:
- KOMITbIOTEP (HOYTOYK);
- MYJBTUMEAUNHBIN IPOEKTOP, IKPAH.
VYyeOHo-HarNIAIHBIE  MMOCOOMWsS:  IUIAKaThl,  y4yeOHO-HArJSAHBIE  MOCOOWS,
o0ecrieunBaIUe TEMaTUYECKUE WJUTIOCTpallMk 10 paboueill  mporpaMme
JUCHHUIUIMHBI, B TOM 4YHWCJE, BHAEO-ayAHO MAaTEpHANIbl, KOMIBIOTEPHBIC
MIPE3CHTAINH.

KomneioTep uMeeT IOCTyn K 3JIEKTPOHHO-OMOJIMOTEUHBIM CHCTEMaM,
BbIXOJ B II0OANbHYIO ceThb VHTEpHET, OCHAIEH JIMLEH3UOHHBIM MPOrpPaMMHBIM
o0ecreyeHHEM.

3.2.  YuedHO-MeTOAMYeCKOe W  HHPOPMAIMOHHOE  o0ecredeHne
peaju3anuu y4eOHOi JMCIHIIIHHbI

OcHoBHbIE yueOHbIe H3JaHUs

1. Marematuka: anreOpa M Hayajga MaTeMaTHYECKOro aHalu3a,

reomeTpus. AnreOpa M Hayajna wmaremaTudeckoro anammsa. 10-11 kmaccel:
0a30BbIi U yriIyOnEHHbIN ypoBHU : yueOHuK / III. A. Anmumos, FO. M. Konsrun, M.
B. Tkauésa [u np.]. — 11-e uzn. — Mocksa : I[Ipocsemenue, 2023. — 464 c. —
ISBN 978-5-09-107210-5. — Texkcr : 27eKTpOHHBIA // DIEKTPOHHBINH pecypc
nudposoit oopazoBarenbHol cpeasl CIIO PROFo6pa3oBanue : [caiit]. — URL:
https://profspo.ru/books/132452

2. Maremaruka: anrebpa M Hayajla MaTeMaTHYEeCKOro aHalu3a,
reomerpusi. ['eomerpusi: 10-11 knaccel: 0a30BbIi M yrayONn€HHBINA ypPOBHH
yuebnuk / JI. C. AranacsH, B. @. byry3os, C. b. Kagomues [u ap.]. — 11-¢ uzm.
— Mocksa : ITlpocsemenue, 2023. — 288 c¢. — ISBN 978-5-09-103606-0. —
TexkcT : 37eKTPOHHBIM // DIEKTPOHHBIM pecypc HUPPOBO 0Opa3zoBaTENBLHON
cpensl CITO PROFo6pa3oBanue : [caiit]. — URL: https://profspo.ru/books/132455
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JlonoJiHUTEIbHBIE Y4eOHbIe H3TaHUSI

3. Maremartuka: anreOpa M Hayajga MaTeMaTHYECKOro aHalu3a,
reoMeTpusi. Anrebpa U Hadajna mMaremaruueckoro aHaiusza. 10 xiacc: 6a30BbIN U
yrayOnEHHbIN ypOBHU : y4eOHUK Juisi oOmieoOpazoBarenbHbix opranusanuii / FO.
M. Komsirun, M. B. TkauéBa, H. E. ®&énoposa, M. U. [llabyaun. — 10-¢ u3g. —
Mockaa : [IpocBemenue, 2022. — 385 ¢. — ISBN 978-5-09-101569-0. — TexkcT :
AJIEKTPOHHBIN // DNAEKTPOHHBIN pecypc mudpoBoi oopazoBatenbHon cpeast CITO
PROFo6pa3oBanue : [caiit]. — URL.: https://profspo.ru/books/132301,

4. [IpatyceBuu, M. . MaremaTuka: airedpa ¢ Hadaia
MaTEeMaTHYECKOTO aHalnu3a, reoMerpus. AnreOpa M Hayada MaTeMaTHYECKOTO
ananm3a. 10 kmacc: yriyO0iaEHHBIN yPOBEHD : YICOHUK I 0011e00pa3oBaTeIbHBIX
opranuzanuii / M. fl. [Ipatyceuu, K. M. Cron6os, A. H. ['onoBun. — 7-€ uzn. —
Mockaa : ITpocsemienue, 2022. — 435 ¢. — ISBN 978-5-09-100205-8. — Tekcr :
AJIEKTPOHHBIN // DJAEKTPOHHBIN pecypc mudpoBoi obpazoBatenbHon cpeast CIIO
PROFo6pa3oBanue : [caiit]. — URL.: https://profspo.ru/books/132302

S. Maremartuka: anreOpa M Hayajga MaTeMaTHYECKOro aHalu3a,
reoMeTpus. Anrebpa U Havyalla MaTeMaTudeckoro aHanmsa. 10 kimacc: 0a30BbINA U
yrayOnénneiii ypoBHu : yueOHuk / C. M. Hukonbckuii, M. K. Iloranos, H. H.
Pemernukos, A. B. llleekun. — 10-e m31. — Mocksa : IIpocBemenue, 2022. —
434 c. — ISBN 978-5-09-101573-7. — TekcT : 2MEKTPOHHBIA // DIEKTPOHHBIHI
pecypc uugpoBoii oopazosatenbHor cpeasl CIIO PROFoOpa3zoBanue : [callT]. —
URL.: https://profspo.ru/books/132300

6. Bricias wmarematuka s 3KOHOMHCTOB. B 3 wactax. Y.2:
y4eOHUK W TPAKTUKYM IS cpeaHero mnpodeccuoHanbHoro obpaszosanwms/ H.ILI.
Kpemep, B.A. Ilytko, U.M. Tpummun; nox penakiueit H.I11. Kpemepa. — 5-e usn.,
nepepadb. u gom. — MockBa: M3zmarensctBo IOpaiit, 2024. — 239¢. — URL:
Oo0pasoBarenbHas wiathopma FOpaiit. /s By30B U ccy30B. (Urait.ru)

HNurepHer-pecypcebl

7. www.fcior.edu.ru  (denepanbHblii  LEHTp  WHGOPMAIIMOHHO-
oOpazoBatenbHbIX pecypcoB (PIIUOP)).

8. www.school-collection.edu.ru  (Eaunas komnekims 1udpOBBIX
00pa3oBaTeIbHBIX PECYPCOB)

Q. www. Ucheba. com (OOpa3oBareibHblii moptan «Yuebay:
«Ypoxm» (Www. uroki. ru)

10. DneKkTpoHHBINA pecypc nudpoBoi obpazoBatenbHOU cpenbl CI1IO
PROFoGpa3zoBanue.

Mertoauyeckne  ykazaHus JUIA O0Oy4YamIIMXCsi 10  OCBOCHHIO
AUCHHUILINHBI

11. MeTtoauueckue ykazaHus Al 0OYYaroIIMXCS 1O BBITOJHEHUIO
IPAKTUYECKUX padoT.
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4, KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOU

JTACIUTLINHBI

4.1. ®opMBbI 1 METOIbI KOHTPOJISI U OLIEHKH Pe3yJIbTATOB 00y4eHust

PesyabTaTnl 00y4enust

®opMbI U METOAbI
KOHTPOJISI ¥ OLIEHKHU
pe3yJibTaToB
00yueHus

JIMYHOCTHBIE:

- OCO3HaHWe OOyYAarOIIMMHUCS POCCHUICKONW  TpaXKIaHCKOM
HUJICHTUYHOCTH; T'OTOBHOCTb K CaMOPa3BUTHIO, CaMOCTOSITEIBHOCTH H
CaMOOIPEIEICHHUIO;

- HaJIMYM€ MOTUBALUU K OOYYEHHUIO U JMYHOCTHOMY Pa3BUTHIO;
LEJICHAIIPaBJICHHOE pPa3BUTHE BHYTPEHHEH MO3MIMM JUYHOCTU Ha
OCHOBE JYXOBHO-HPAaBCTBEHHBIX LEHHOCTEN HapoaoB Poccuiickoin
denepauny, UCTOPUYECKUX M HALMOHAIBHO-KYJIBTYPHBIX TpaauLUi,
¢dbopmupoBaHue CUCTEMBI 3HAYUMBIX LIEHHOCTHO-CMBICJIOBBIX
YCTaHOBOK, AHTUKOPPYINIMOHHOIO MHPOBO33PEHMS, IPaBOCO3HAHUS,
HKOJIOTUYECKON KYJIBTYpBI, CIIOCOOHOCTH CTAaBHTh IIETM U CTPOUTH
YKU3HEHHbIE IIJIaHbI;

— cpOpMHUPOBAHHOCTb MPEJCTaBICHUM O MaTeMaTUKe Kak
YHUBEPCAIBHOM SI3bIKE HAyKH, CPEJICTBE MOJIECIMPOBAHUS SIBICHUN U
MIPOLIECCOB, UJIEAX U METOJIaX MAaTEMATUKH;

— IIOHMMAaHME 3HAYUMOCTH MAaTEMaTHKU [  Hay4HO-
TEXHUYECKOro  Iporpecca, c(OPMHUPOBAHHOCTh  OTHOLIEHHMS K
MaTeMaTHKe KaK K YacTH OOIIeYesIOBEYeCKOH KyJIbTyphl 4epe3
3HAKOMCTBO C HCTOPHEM  pPAa3BUTHs  MaTEMaTUKH, SBOJIIOLUEN
MaTeMaTUYECKUX UJIEH;

— pasBUTHE JIOTMYECKOIO0 MBIIUIEHHs, IPOCTPAHCTBEHHOIO

BOOOpaXEeHUs, aITOPUTMHUUYECKON KYJIbTYPbI, KPUTUYHOCTH MBILIUICHUS
Ha YpOBHE, HeoOXomuMoMm It Oyaymied  mpodeccruoHaIbHOM
JesITeIbHOCTH, JJIS IPOJOKEHUS] 00pa30BaHUs U caMO0Opa30BaHNUs;

— OBJIQJICHHE MAaTeMaTUYECKUMHU 3HAHUSIMH M YMEHHUSIMH,
HEOOXOJMMBIMUA B TOBCEJHEBHON MKH3HH, IS OCBOEHHS CMEXKHBIX
€CTECTBEHHOHAYYHBIX JUCHUUIUIMH U JUCLUIUIMH TPO(ecCHOHATBLHOTO
LUKJIa, JUIsl TOJy4deHus oOpa3oBaHMA B 00JacTsiX, He TpeOyOIUX
yrayOJIeHHON MaTeMaTU4ecKOi MOATrOTOBKHY;

— TOTOBHOCTb MU CHOCOOHOCTH K 0OOpa3oBaHMIO, B TOM YHCIE
caMo00pa30BaHUIO, Ha NPOTSIKEHHUH BCEH JKU3HMU;, CO3HATEJIbHOE
OTHOILICHHE K HENpPephIBHOMY OOPa30BaHUIO KaK YCIOBHUIO YCIIEIIHOM
po¢eCCHOHAIBHON 1 00IIIECTBEHHON JIEeATEIbHOCTH;

— FOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOSATEIbHOW TBOPUECKOH U

Tekymuii KOHTPOJIb:

- ONPOC YCTHBIN
(pponTanBHBIH);

- TECTUPOBAHUE;

- BBINIOJIHEHUE
MUCHbMEHHOU pabOTHI;
- BBINIOJIHEHUE
MPaKTHYECKON paboThI
(MHaUBUAYaNIbHAS
dbopma paboThl)

[Ipomexxyrounas
aTTecTanus B popme:
1 cemecTp - Ak

2 ceMecTp - IK3aMeHa.

Meron nposeneHus
IIPOMEXYTOYHON
aTTeCTaluu -
BBITIOJIHEHHE
9K3aMEHAIlMOHHOT O
KOMIUIEKCHOT'O 3a/1aHHUs
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OTBETCTBEHHOM JIEATEIIbHOCTH;

— TOTOBHOCTh K KOJUIEKTMBHOH pa0oTe, COTPYAHUYECTBY CO
CBEpCTHHKaMH B 0Opa3oBaTeIbHOM, OOIIECTBEHHO MOJE3HOH, y4eOHO-
UCCIIEI0BATENILCKOM, IPOEKTHOM U APYTUX BUAAX JIEATEIBHOCTH;

— OTHOWICHHE K NPOPECCHOHATBHON JEATETBHOCTH Kak
BO3MOYKHOCTH  y4acTusi B  pPEIIEHUM JIMYHBIX, OOIIECTBEHHBIX,
TOCY/IapCTBEHHBIX, OOIIEHAITMOHATILHBIX TPOOIIEM;

MeTanpeIMeTHbIe:

- YMEHHUE CAMOCTOSITEIIbHO ONPENENATh el AeATEIbHOCTH
U COCTaBIATH IJIAHBI JESTEIBHOCTH;, CAMOCTOSTEIBHO OCYILECTBIIATH,
KOHTPOJIMPOBATh U KOPPEKTUPOBATh JESITEIbHOCTD;

- UCIIOJIb30BaTh BCE BO3MOXHBIE PECYPCHI Ul JOCTHXKEHUS
IIOCTaBJICHHBIX LeJIeH U peaau3aliy IUIAHOB JIeATEIbHOCTH; BBIOMPATh
YCIICUIHBIE CTPATETUN B PA3IIMYHBIX CUTYaIUsIX;

- yYMEHHUE MPOAYKTUBHO OOILATHCS M B3aUMOJICHCTBOBATh B
MpoIiecce COBMECTHOHM JESTeIBHOCTH, YYHTHIBATH MO3HMIUN JPYTUX
YYaCTHUKOB JI€ATEIbHOCTH, 3()(HEKTUBHO pa3peniate KOH(YIUKTHI;

- BJIaJICHNEC  HAaBBIKAMHM  I[1O3HABATENBbHOH,  yd4eOHO-
WCCIICIOBATENIbCKOW M TIPOCKTHOM  JEATENbHOCTH,  HaBBIKAMHU
paspelieHus npooiem; CHOCOOHOCTh u TOTOBHOCTb K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHUS MPAaKTUYECKHX 3aiad,
IIPUMEHEHMIO PA3JINYHbIX METO/I0B MO3HAHMS;

- FOTOBHOCTb U CIIOCOOHOCTh K  CaMOCTOSATEIbHOU
WH(POPMAIIMOHHO-TIO3HABATEIIPHON JESTEIbHOCTH, BKIIOYAs YMEHHUE
OPUEHTUPOBATHCS B PA3JIMUHBIX UCTOYHHMKAX MH(POPMALUU, KPUTUYECKH
OLIEHUBATh W WHTEPHPETHPOBATH WHPOPMALHUIO, TIOIYYaeMyl U3
Pa3IUYHBIX HCTOYHHUKOB;

- BJIAJICHHE S3BIKOBHIMH CpPEACTBAMHU: YMEHHE SICHO,
JOTUYHO W TOYHO WU3JIaratb CBOIO TOYKY 3pEHHS, HCIOIb30BATh
aJleKBaTHbIE  SI3BIKOBBIE  CPEACTBA; —  BIJIQJCHHE  HAaBbIKAMH
MO3HABATENIHHONU PeICKCUN KaK OCO3HAHMS COBEPIIIAEMBIX JEUCTBUN U
MBICIIMTENbHBIX MPOLECCOB, MX pPE3ylIbTaTOB M OCHOBAHUM, TPaHMIL
CBOETO 3HAHMS M HE3HAHMS, HOBBIX IMO3HABATENBHBIX 3a/1a4 U CPEJCTB
JUIsL MX JOCTHXKEHMS,

- EJICyCTPEMIICHHOCTh B MOWCKAaX W MPUHSATHU pPEIICHUH,
COO0pa3UTENbHOCTh M HWHTYHIHSA, PAa3BUTOCTh MPOCTPAHCTBEHHBIX
MPEJCTaBICHUN; CHOCOOHOCTh BOCHPUHUMATh KpPacoTy U TapMOHUIO
MUpa;

npeaMeTHbIe:

1) ymeHue omepupoBaTh MOHATHSIMHU: OIpPEICICHUE, aKCHOMA,
Teopema,  CIEACTBHE,  CBOWCTBO,  MpHM3HAK,  JIOKA3aTeIbCTBO,
paBHOCHUJIbHBIE (DOPMYJIHPOBKU; yMeHUE (QOopMyIupoBaTh oOpaTHOE U
IPOTHBOIOJIOXKHOE  YTBEP)KACHUE,  NPUBOIUTH  IMPUMEPH U
KOHTPIPUMEPHI, HCIOIB30BaTh METOJl MaTEeMAaTWYeCKOW WHIYKIINH;
MPOBOJIUTH JIOKa3aTeNIbHBIE pAacCy)KJEHHMs TMpH pPELIeHUH 3ajad,
OILIEHUBATh JIOTHYECKYIO MTPABHILHOCTH PACCYKICHHIA;

2) YMEHHE  ONepUpOBaTh MOHSATHSAMHU: MHO€ECTBO,
MOJIMHOXKECTBO, OIEPalliy HaJ MHOXXECTBAMH, YMEHHE HCIIOJIb30BaTh
TEOPETUKO-MHOXKECTBCHHBIM  ammapar JUisl  ONUCaHHWs  PeabHBIX
IIPOLIECCOB U SIBJIEHUI M NPH PEIIEHUM 337ad, B TOM YUCIE U3 JIPYTrux
y4eOHBIX TPEAMETOB;

3) yMeHHE OIepHpOBaTh IOHATUSAMH: Tpad, CBI3HBIA rpad,
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JiepeBo, LUKJ, rpad Ha IUIOCKOCTH; YMEHHUE 3a/aBaTh U OIUCHIBATh
rpadbl pa3IMYHBIMU CIOCOOAMHM; MCIOJB30BaTh rpadbl MPU PELICHUU
3ajay;

4) ymeHHe CBOOOJHO OIEPHPOBATH IOHATHSAMH: COYCTAHHE,
NEPEeCTaHOBKA, YHUCIIO COYETAHWW, YHCIO TEPECTaHOBOK; OHMHOM
HeloToHa; ymMeHHE NPUMEHSATh KOMOMHATOPHbIE (DAKThI U PACCYXIECHUS
JUIsl pEeIlIeHNUs 3a/1a4;

5) yMeHHe onepupoBaTh MOHATHUSMH: HATYPAIbHOE YUCIIO, LIENI0e
YUCI0, OCTaTOK MO MOYJIIO, PAalMOHAJIBHOE YHUCIIO, UPPALMOHATIBHOE
YHCIO,  MHOXECTBAa  HATypallbHBIX,  LEIbIX,  pallMOHAIBHBIX,
JEHCTBUTENBHBIX YMCEJ; YMEHHE MCIIOJIb30BaTh; IPU3HAKU JEIUMOCTH,
HalMEHbUIMKA OOLMI JAenuTenb M HauMEHblIee oOliee KpaTHoe,
anroput™ EBKinJa mpu perieHuM 3a4ad; 3HAKOMCTBO C Pa3iIMYHBIMU
HNO3ULIMOHHBIMU CUCTEMaMH CUHUCIICHUS;

6) yMmeHue CBOOOJHO ONEPUPOBATh MHOHATUSIMHU: CTCHCHb C
LeNbIM II0Ka3aTeleM, KOpPEHb HaTypajJbHOM CTENEeHM, CTENEeHb C
palMOHAIbHBIM  IIOKa3aTelieM,  CTeNeHb C  JIEWCTBUTEIbHBIM
(BeLlecTBEHHBIM) IIOKa3aTesieM, JiorapudM 4YuciIa, CUHYC, KOCHHYC U
TaHT'€HC [TPOU3BOJIBLHOTO YHCIIA;

7) yMeHue OIIepUpOBATH HOHATHSAMMU: TOX/1ECTBO,
TOXJIECTBEHHOE IIpeoOpa3oBaHKe, ypaBHEHHE, HEPaBEHCTBO, CHUCTEMa
YpaBHEHMH M HEPAaBEHCTB, PAaBHOCUJIBHOCTb ypaBHEHUH, HEPABEHCTB U
CUCTEM, pallOHaJIbHbIE, UPPALlMOHAIbHBIE, IOKA3aTEIIbHbIE, CTEIIEHHBIE,
JorapupMUUEcKue, TPUTOHOMETPHUUECKUE YPAaBHEHHUs, HEpaBEHCTBA U
CUCTEMbI; YMEHHUE pellaTb YpaBHEHHUS, HEPAaBEHCTBA M CUCTEMBI C
MOMOILBIO PA3JIMYHBIX IPUEMOB; pellaTh YpaBHEHMsI, HEPAaBEHCTBA U
CHCTEMBI C IapaMeTPOM; IPHMEHSTh YpaBHEHHs, HEPaBEHCTBA, HX
CHCTEMBI Ul pelleHHs] MaTeMaTUYeCKUX 3a7ad U 3a7ad U3 Pa3IUuHbIX
oOnactell HayKH U pealibHOM JKU3HH;

8) ymeHue CBOOOJHO OMNEPUPOBATH MOHATHAMH: Trpaduk
¢byHkuy, oOpaTHass (QyHKIUSA, KOMMO3ULMA (QYHKIUH, JUHEHHas
GyHKUMsA, KBajpaTHuHass (QYHKUUSA, CTENeHHas (YHKIUS C LEeIbIM
IIOKa3aTeNeM, TPUTOHOMETPUYECKHE byHKIIUY, oOparHbIe
TPUTOHOMETpHUUYECKHE (YHKLUHU, NOKa3aTeiabHas M JiorapudmMuyeckas
GyHKIIMM;  yMEHUE CTpOUTh rpa@ukud  (QYHKIHM,  BBIIOJHAThH
npeoOpa3oBaHus rpaduKoB (QYHKLUH; YMEHHE MCIIOJIb30BaTh IpaduKu
GyHKIME Ui M3ydeHUs MPOIECCOB M 3aBHCHUMOCTEM NpPU pPELICHUU
3a[a4 U3 Ipyrux y4eOHbIX MPEIMETOB U U3 peabHON KHU3HM; BBIPAXKAaTh
dbopMynaMu 3aBUCUMOCTU MEXKAYy BeJIWYMHAMH; yMEHHE CBOOOJHO
ONEepUpPOBATH  MOHATUSAMH: UYETHOCTh (YHKIHH, TMEPUOJUYHOCTH
GyHKIIMM, OrpaHUYEHHOCTh (PYHKUIMH, MOHOTOHHOCTh (YHKIUH,
HKCTpeMyM (YHKIMH, HauOoJbIllee U HaUMEHbIee 3HAUeHUs! (HyHKLIUU
Ha MPOMEXYTKE; YMEHHE MPOBOJUTH HCCe0BaHuEe (DYHKUNU; YMEHUE
UCIOJIb30BaTh CBOMCTBA U rpaduku (QyHKIUHI A7 pelIeHus: ypaBHEHHIH,
HEPaBEHCTB M 33/lay C IapaMmeTpamu; M300pakaTh Ha KOOpPIUHATHOM
IUIOCKOCTH MHOXKECTBA PEIICHUH ypaBHEHHI, HEPABEHCTB U X CUCTEM;

9) yMEHUue CBOOOJHO OIepupOBaThH TIOHSATUSIMHU:
MOCJIEI0BATENIbHOCTD, apU(MeTHUecKas MpPOrpeccHsi, reoMeTpruecKas
nporpeccusi, OECKOHEYHO YOBbIBaOIlas TeOMETpUYecKas MpOTrpecCHs;
YMEHME 3a7aBaTh I1OCJIEAOBATEIBLHOCTH, B TOM UHUCIE C IIOMOIIbIO
PEKYPPEHTHBIX (HOPMYIT;

10) ymeHue omepupoBaTh  IMOHSTUSMH: HEHNPEPHIBHOCTH
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byHKIMKM, acuMOTOTHl Tpaduka GQyHKOWH, TepBas W BTOpas
Opou3BOIHAs (YHKLIMH, TE€OMETPUYECKUH U (U3HYECKHH CMBICIT
NPOM3BOJIHOW, TIepBOOOpa3Hasi, OINpPECICHHBI HHTErpal; yMEHHE
HaXoAUTh AaCHUMITOThl TIpaduka (GYHKLUMH; YMEHHE BBIYUCIATH
IIPOU3BOJHBIE CYMMBbl, HPOM3BEIEHUS, YAaCTHOTO U KOMIIO3ULIUU
(GyHKLUUH, HAXOAWUTh YpaBHEHHE KacaTedbHOM K rpaduky QyHKIuM;
YMEHHUE HUCIOIB30BaTh MPOU3BOIHYIO JJISl HCCIEIO0BaHUs (PYHKUUH, IS
HAXOXXJCHUS HAWJIYYIIero pelleHus B NPUKIAJHBIX, B TOM YHUCIIE
COLMAIbHO-9KOHOMHYECKUX M (U3NYECKUX 3aJaudax, JUIsl ONpeleIeHuUs
CKOPOCTM M YCKOPEHHUsS; HaXOIuTh IUIOIIAAM U 00beMbl (Guryp c
IIOMOUIbI0  MHTErpajia; INPUBOJUTH MPUMEPHl MATEMaTHYECKOIO
MOJICJIUPOBAHM ¢ IOMOIIBIO AU depeHInanbHbIX YpaBHEHU;

11) ymeHHe onepupoBaTh MOHATHAMH: KOMIUIEKCHOE YHCIIO,
COIPSKEHHBIE KOMITJIEKCHBIE YUCIIa, MOAYJb U apTYMEHT KOMILICKCHOT'O
yycia, (opma 3amuMCcUd  KOMIUIEKCHBIX 4Hcel (reoMeTpuyeckas,
TPUTOHOMETpUYECKass U  airedpauueckas); yMeTb IPOU3BOAUTH
apumeTnyecKkue JEHCTBUS C KOMIUIEKCHBIMU 4YHCIaMH; HPUBOJIUTH
IPUMEPbI UCIOIB30BAHUS KOMIUIEKCHBIX YHCENT,;

12) ymeHue CBOOOIHO ONEPHPOBATH TMOHITUSMH: CpEIHEE
apudMeTHyecKoe, MenuaHa, HauOosblliee M HaUMEHbLIEe 3HAYEHHUS,
pa3Max, AUCIIepCHsl, CTAaHJAPTHOE OTKJIOHEHHE JUIsl ONMCAHUS YMCIIOBBIX
JTAHHBIX; YMEHHE UCCIIe10BaTh CTATUCTHUECKUE JAHHbIE, B TOM YHCIE C
NpPUMEHEHHEM TpapHuuecKMX METOJO0B M OJIEKTPOHHBIX CPEJCTB;
rpa¢u4ecKd MCCIIE0BaTh COBMECTHbIE HAONIOJCHHUS C IOMOILBIO
JIMarpaMM pacCenBaHUs U JIMHEMHOW PErpeccuy;

13) ymMeHHe HaXOAUTh BEPOSITHOCTH COOBITHIA C HCIONB30BaHHEM
rpauyecKkux MEeTO/IOB; NPUMEHATh s peuieHus 3anad (Hopmysibl
CIIO)KEHUSI M YMHOXKEHHMsS  BEepOsTHOCTEH, (GopMyilny  MOJHOU
BeposiTHOCTH, (Qopmyny bepuymnu, komMOuHaTOpHble (aKThl U
(GopMynbl; OIIEHHBAaTh BEPOATHOCTH pEabHBIX COOBITUH; YyMEHHE
ONepUpOBaTh TMOHATUSAMU: CllydyailHas BeJIMYMHA, paclpeiesieHue
BEPOATHOCTEN, MaTeMaTU4YECKOE 0’KMJIaHUE, AUCIIEPCUS U CTaHAAapTHOE
OTKJIOHEHHE CIy4yailHOW BeJIMYMHBI, (QYHKIUU pacupelesieHus u
IUIOTHOCTH ~ PAaBHOMEPHOIO,  IOKA3aTeJbHOTO WU HOPMAJIBHOIO
pacnpenelneHnid;  yMEHUE  HCIOJb30BaTh  CBOMCTBA  M3YYEHHBIX
pacnpeneneHuil Ui pelleHns 3a7ad; 3HAKOMCTBO C MOHSATHSMU: 3aKOH
OONBIIMX YHCEN, METOJbl BBIOOPOYHBIX HCCIEIOBaHUM; yMeHUe
NPUBOANUTH TIPUMEpHl MPOSBICHUS 3aKOHa OONBIIMX YHCENT B
MPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSX;

14) ymeHne cBOOOHO ONEPUPOBATH MOHATHIMU: TOYKA, MIPSIMasi,
IIJIOCKOCTh, MPOCTPAHCTBO, OTPE30K, JyY, IUIOCKUM YroJl, ABYTPaHHBIN
yroJ, TPEXIPAHHBI Yroj, IEpeceKaroluecs, MapajlIelIbHbIE U
CKpEIIMBAaOIIMEcs MpsMble, MapajuIebHOCTh U TMEPHEHAUKYISPHOCTD
IPSIMBIX U IJIOCKOCTEH, YroJl MEXAY NPSAMBIMH, YTOJI MEXIY IPSIMON U
IUIOCKOCTBIO, YrOJl MEXy IUIOCKOCTSMHU; YMEHHE MCIOJIb30BaTh INPHU
peLIeHNH 33/1a4 U3y4eHHbIE (PaKThl U TEOPEMbl INITAHUMETPUU; YMEHUE
OLICHUBATh pa3Mepbl OOBEKTOB B OKpYXaloOIIeM MHpPE; YMEHHUE
ONEpUpPOBATh TOHATUSAMHU: MHOTIOIPAHHUK, CEUEHHWE MHOIOIPaHHUKA,
IpaBWIbHBI ~ MHOTOTpaHHHMK, MpH3Ma, MNuUpamuaa, @urypa u
MOBEPXHOCTh BpAIlEHUS, IWIMHAP, KOHYC, Iap, cdepa, pa3BepTKa
IOBEPXHOCTH, CEUEHMs] KOHyca U LWIMHApA, NapajielbHble OCH WU
OCHOBAHMIO, CEYCHHE I1apa, TIIOCKOCTb, Kacarommascs cepsl, IIMHAPA,
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KOHyCa, yMEHHE CTPOUTb CEYEHHE MHOIOIpaHHMKA, MH300paxkaTh
MHOT'OI'PaHHHUKH, (PUIYpBI M IOBEPXHOCTH BPAILEHUS, UX CEUCHUS, B TOM
YHCIIe ¢ TTOMOIIBIO AIIEKTPOHHBIX CPEJCTB; YMEHHE IPUMEHSTH CBOICTBA
reOMETPUUECKUX ¢uryp, CaMOCTOSITEJIBHO (bopmynupoBaTh
OTIpeNIeJIeHUs] N3y4aeMbIX (UTYp, BBIIBUTATh THUIIOTE3bI O CBOMCTBAX U
IPU3HAKAX IeOMETpHUYECKUuX (Uryp, oOOCHOBBIBATH WMJIM ONPOBEPIaTh
UX; yMEHHE MpPOBOJIUTH Kiaccuukauuioo ¢GUryp Mo pasiuyHbIM
IPU3HAKAM, BBIIOJIHATh HEOOXOAUMBIE JONOIHUTENIbHBIE IOCTPOCHMUS;

15) ymeHue CBOOOJHO OINEPUPOBATH MMOHATHIMHU: ILIOIIA/Ib
¢burypel, o0beM (Urypsl, BEJIMYMHA yIJa, PACCTOSHUE OT TOYKU M0
IUIOCKOCTH, pPAaCCTOSHHUE MEXAY TMpPSAMBIMH, PACCTOSIHHUE MEXIY
IUIOCKOCTSIMH, IUIOIIAJAL c(epsl, IUIOM@AAb MOBEPXHOCTU IHPAMUJIBL,
OpU3Mbl, KOHyca, IWIMHApPA, O00beM Ky0a, MPSAMOYroJbHOTO
napajjenenunena, MNUpaMuibl, NPU3MBbL, IMIMHApPA, KOHYca, IIapa;
YMEHHUE HaXOUTh OTHOIIECHHE 00HEMOB MOAOOHBIX (QUTYD;

16) ymeHue CBOOOJHO OIEPHPOBATH IMOHATUSIMH: IBHIKCHUE,
napajuieNbHBINA MEPEHOC, CUMMETPHS Ha TUIOCKOCTU U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHHe MOA00Us, MOAO0OHBIE (UTYPBI;, YMEHHUE
pacro3HaBaTh paBHbIE M MOJO0HBIE (DUTYpPBI, B TOM YHCIIE B MPUPOJE,
UCKYCCTBE, AapXMTEKType; YMEHHE UCIOIb30BaTh I'€OMETPHUUECKUE
OTHOIICHHS, HAXOAWTh TE€OMETPHUUYECKHE BEJIWYHMHBI (UIMHA, YTOJI,
II0IaAb, 00BEM) MPHU PEIICHUH 33aJa4d U3 JAPYruX y4eOHBIX MPeIMETOB
U U3 peajbHOU KU3HU;

17) yMEHHE CBOOOTHO OTICPUPOBATH MOHATHUSAMU:
NpSMOYTOJIbHAsE CHUCTeMa KOOPIWHAT, BEKTOpP, KOOPAMHATHI TOYKH,
KOOpJIMHATBl BEKTOpa, CyMMa BEKTOPOB, IPOM3BEACHHE BEKTOpa Ha
YHCIIO, Pa3JIOKEHHE BEKTOopa IO 0asznucy, CKaIIpHOE IPOH3BEICHUE,
BEKTOPHOE NPOM3BEAECHUE, Yrojl MEXAY BEKTOpaMH; YyMEHHe
UCTIOJIB30BaTh BEKTOPHBIM M KOOPIWHATHBIM METON JUIS PELICHUs
reOMETPUYECKUX 3aJad W 3a7ad JPYruxX Y4eOHBIX IpPEeIMEeTOB;
OTIEPHPOBATH MOHATUSAMHE: MaTpulia 2X2 u 3x3, onpeeNuTeNb MaTPULIBI,
reOMETPUYECKUI CMBICI OIPEIeIIUTENS;

18) ymeHHMe MOJETMPOBaTh peEATbHBIC CUTYAllMd Ha S3bIKE
MaTeMaTHKH; COCTaBIIATh BBIPAKEHMS, YpaBHEHHs, HEPaBEHCTBA U HX
CHCTEMBI TI0 YCJIOBHIO 3a/Ia4yM, MCCIIEIOBATh IOCTPOCHHBIE MOJETH C
UCIOJIb30BaHUEM arlnapara aareOpbl, HHTEPIPETUPOBATh MOTy4YEHHBIH
pe3ynapTaT;  CTPOMTh  MaTeMaTHYeCKMe MOJEIW C  IMOMOIIBIO
TFEeOMETPUYECKUX TOHATUH U BEJIWYMH, DPElIaTh CBSA3aHHBIE C HHUMHU
NpaKTUYeCKHe 3a/ladd; COCTABISITH BEPOSTHOCTHYIO MOJAETh U
UHTEPIPETHPOBATh MOJYYCHHBIH pe3yabTar; pemarb MpUKIaTHbIe
3aJadyd  CpPEJICTBAMHM MAaTeMaTWYeCKOro aHaiW3a, B TOM YHCIE
COLMAIBHO-9KOHOMHYECKOTO U (PH3UUECKOTO XapaKTepa;

19) ymenue BBHIOMpATh TOAXOJSIIMA METON JUIS pEIICHHS
3a[aud; MOHMMaHHe 3HAYMMOCTH MaTE€MAaTUKU B M3YyYEHHUU MPUPOIHBIX
U OOIIECTBEHHBIX TIPOLECCOB W SIBIICHUH, yMEHHE pacro3HaBaTh
NPOSIBIIEHUE 3aKOHOB MAaTE€MaTUKH B HCKYCCTBE, YMEHHE IPHBOIHUTH
IIPpUMEPBl  MAaTEMATHYECKUX OTKPBITUM POCCUHCKOM M MHPOBOH
MaTeMaTHYeCKOM HayKH.
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4.2. ®OH/ OLIEHOYHBIX CPECTB /1JISl POBEIEHUsI POMEKYTOYHOM aTTecTalun
o0y4arouuxcs Mo AMCHUIIUHE

IToxka3zarTesin U KPpUTEPUH OLICHUBAHUA KOMIIETEHIIMH
[lokazarenn W KpPUTEPUM OLECHUBAHUS KOMIETEHLHM, OMUCAHHUE IIKAJ
OLICHUBAHUS COAEPIKATCS B IMIPUIIOKEHUH 1.

KoHTposbHbIE H TeCTOBbIE 32 JaHUA
KoHTposbHbIE 3a1aHKs COAEPIKATCSA B IPHIIOKEHHUH 1.
MeToanyeckue MaTepuabl

Metoauyeckue MaTepuaibl, ONPECSIONINEe MPOLUEIYpPhl OLCHUBAHUS
3HAHWM, YMEHUH, XapakTepu3yrmux (GOpMHUPOBAHUE KOMIIETECHIIUN, COJEPKATCS
B MIpUJIOKEHUN 1.
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IIpunoxenue 1
KoHTpO0J/IbHO-011€eHOYHBIE CPeICTBA
715l MPOBeIeHNs MPOMEKYTOYHOH aTTecCTAMHU MO AUCHHUILINHE
O/1.03 MaTemaTtuka

1.1. ®dopma NpoMeKYTOUYHOI aTTeCTANMMU: dK3aMeH (2 cemecTp).

@DOoH/T OIICHOYHBIX CPEJIICTB COACPIKUT KOHTPOJILHO-OIICHOUHBIE CPEICTBA, HEOOXOIMMBIX

IUISL IPOBEICHUS SK3aMEHa.

1.2. Cucrema ouleHUBAHUSA Pe3yJILTATOB BbINOJTHEHHS 32 JaHUI

OneHrBaHWE PE3YJIbTATOB  BBINOJHEHHS 33JaHUN  MPOMEKYTOYHOW  aTTECTalluu
00yYaromuXxcst OCYIIECTBIISECTCS Ha OCHOBE CIIEIYIONUX MPUHIIUIIOB!

JIOCTOBEPHOCTH OLICHKH — OIICHUBACTCS YPOBEHb COPMHPOBAHHOCTU 3HAHWH, YMEHHIA,
NPAaKTUYECKOTO OMbITA, OOMIMX U MPO(PECCHOHATBHBIX KOMIETEHIIUH, MPOIEMOHCTPUPOBAHHBIX
00y4aroIMMHUCS B XOJIC BBITIOJTHCHUS 3a/1aHUS;

AACKBATHOCTU OIICHKH — OICHKA BBIIIOJIHCHUA 3aI[aHI/II71 A0JDKHa IIPOBOJUTHCA B
OTHOILIEHUH TEX KOMIICTEHIIMI, KOTOpble HEOOXOAMMbI sl A((HEKTUBHOTO BBIMTOIHEHHUS
3aJIaHus,

HAJIGKHOCTH OIICHKM — CHUCTEMa OLICHUBAHMS BBIMIOJIHCHUS 3a/IaHUil JTOJDKHA 00J1ajaTh
BBICOKOHM CTENEHbIO YCTOMYMBOCTH MPU HEOJHOKPATHBIX OIEHKaX YpOBHSA CHOPMHUPOBAHHOCTHU
3HAHWM, YMEHHH, TMPAKTUYECKOTO OIbITa, OOMUX M NPOPECCHOHATBHBIX KOMIICTECHIIMN

00yJarommxcs;

KOMIUIEKCHOCTH OIIEHKM — CHCTEMa OILIEHHMBAaHHUS BBIIOJHEHHUS 3aJaHMil TOJDKHA
MO3BOJIATh ~ WHTETPATUBHO  OIEHUBAThL oOOMMEe ©  MPOPECCHOHAIBHBIE  KOMIICTCHIIUU
00yJaromuxcs;

OOBEKTUBHOCTH OLEHKUM — OLIEHKA BBINOJIHEHMS] KOHKYPCHBIX 3aJaHUN JOJDKHA OBITh
HE3aBUCHUMOI OT 0coOeHHOCTell NpoQecCHOHANbHOM OpHEeHTalMd WIM IpeInoYTeHUH
Ipeno/iaBaTesei, OCyIEeCTBISIONIMX KOHTPOJIb WIN aTTECTALHUIO.

[Ipy BBINOJHEHUH NPOLELYpP OLEHKH 3aJaHUil HMCHOJIb3YIOTCS CIEIYIOIIHE OCHOBHBIE
METO/IbI:

METOJ pacueTa epBUYHBIX 0alIoB;

METOJ pacueTa CBOJIHBIX OallIOB;

Pe3ynbTaThl BHIMOJIHEHUS 3a/laHUM OLIEHUWBAIOTCSI B COOTBETCTBUM C pa3pabOTaHHBIMHU
KPUTEPUSIMHU OLICHKH.

Hcnonb3yercs naTH GalibHast IIKaa J1jsl OLICHUBAaHUS pe3yIbTaTOB 00yUEeHHUS:

IlepeBon msiTy 6aIBHOM HIKAJIBI yueTa Pe3yabTaToB B MATH OAJbHYIO OLIEHOYHYIO IIKATY:

Ouenka KosnnuyectBo 6a/1510B, HAaOpaHHBIX 32
BBITNIOJIHEHH E TEOPETHYECKOI0 M MPAKTUYECKOI0
3aJlaHus, CPEAHNI 0AJLJI 10 UTOraM ATTeCTANUM

Orenka 5 «oTmuHO» 4.6-5
Orenka 4 «Xoporro» 3,6-4,5
Onenka 3 «yJI0BJIETBOPUTEIHLHOY» 3-3,5
Orenka 2 <29

«CHCYIOBJICTBOPUTECIBHO»

1.3. KoHTPO/IbHO-0LEHOYHbIE CPEACTBA
3aganue:

1.0TBeTHTH Ha BOMPOCH (2 BOIpoca).

2. BeimonuuTh npakTryeckoe 3aaanue (1 3aganue).

IIpumepHBIe Bonpocsl 1715 codeceT0BAHUS

1. Densle u panoHaIbHBIE YNCIA.
2. JlelicTBUTEIbHBIC YHCIIA.
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[TpuGnuxeHHbIe BEIYUCIECHUS.
KomiuiekcHele yncia.
Kopuu u crenenu.
KopHu HaTypaJIbHOM CTENIEHU U3 YNCiIa U UX CBOUCTBA.
Crenenu ¢ pallMOHaJIbHBIMU IIOKA3aTEsIMH, UX CBOICTBA.
Crenenu ¢ AeWCTBUTENFHBIMU ITOKA3aTENISIMU, UX CBOMCTBA.
Jlorapudm uncna. OcHOBHOE JOrapu(pMHUUECKOE TOKIECTBO.
0. Jlorapugmer. CBoiicTBa JlorapuQmMoB.
1. Jlorapudm. JlecaTuanble 1 HATYpaJIbHBIC JIOTapU(MBI.

12. Jlorapudm. Onpenenenue. IlpaBuna gelicTBuil ¢ torapugmamu.

13. Jlorapudm. OcHoBHbIe OHATHA. [lepexos K HOBOMY OCHOBAHUIO.

14. TIpeoGpa3oBanue anreOpanyecKuX BhIPAKEHUH.

15. IlpeoGpa3oBaHue palMOHANIBHBIX U UPPALIMOHATIBLHBIX BBIPAKEHUH.

16. IlpeoOpa3oBaHME CTETIEHHBIX U MIOKA3aTEIBHBIX BHIPAKECHHIA.

17. TlpeoOpa3oBaHue MOKA3aTEIbHBIX U JIOTAPHU(PMUUECKUX BBIPAKCHHM.

18. Papmannast mepa yrna. BpamarensHoe 1BmKeHHeE.

19. Cunyc, KOCMHYC, TAHI'€HC U KOTAHT'€HC YHCIIa.

20. 3Haku, YKCIIOBBIE 3HAYEHHMS W CBOMCTBA  YETHOCTH, HEYETHOCTU
TPUTOHOMETPUUYECKUX (YHKLUH.

21. TpuroHoMeTpudeckue QyHKIIUN YHCIOBOTO apryMEHTa.

22. OCHOBHBIE TPUTOHOMETPUIECKHE TOXKICCTBA.

23. ©opMyIbl TpUBEICHHS.

24. ®opMyIIbl CIOKECHHUS.

25. CuHyc ¥ KOCHHYC JBOMHOTO yria. @OpMyIibl TOJOBUHHOTO YIJIA.

26. IIpeoOpa3oBaHue CyMMbl TPUTOHOMETPUUYECKUX (DYHKIUI B IPOU3BECHUE.

27. TIpeoOpa3oBaHue MPOU3BEACHUS TPUTOHOMETPHUIECKUX (DYHKIIHIA B CyMMY.

28. IlpeoOpa3oBaHusi MPOCTEUIINX TPUTOHOMETPUUYECKUX BBIPAKEHHH.

29. BeIpakeHHE TPUTOHOMETPUYECKHX (YHKIMH 4Yepe3 TaHTeHC MOJOBUHHOTO
apryMeHTa.

30. ApkcuHYC, apKKOCHHYC, apKTaHT'€HC YUCIIa.

31. IIpocreiinye TPUTOHOMETPHUUECKUE YPABHEHUS.

32. IIpocreiimme TPUTOHOMETPHUIECKHE HEPABEHCTBA.

33. Oynkiuu. OcHOBHblE TMOHATHA. OOnacTe OmNpenesleHuss W MHOXKECTBO
3HAYEHUM.

34. Oynkuuu. ['paduk GyHKIMH.

35. Oynkmyn. [loctpoerne rpadukoB  (QYHKIMHA, 3aJaHHBIX — Pa3TMYHBIMA
crocobamu.

36. ®ynknuu. CBoicTBa (HyHKINH.

37. Oynkiuuu. MOHOTOHHOCTb,  YETHOCTb, HEYETHOCTh, OIPAaHUYEHHOCTb,
NePUOANIHOCTb.

38. Oynkmun. [lpoMexxyTknm Bo3pacTaHusi W yOBIBaHWsS, HauOoOJNbIIee U
HalMEHbIIIee 3HAUEeHUs, TOUKU KCTpeMyMa. [ paduueckas HHTEpIpeTarus.

39. Cnoxnas ¢yHKnus (koMmosuiusi). ApudMeTndeckue oOmnepanud  Haj
GyHKIISIMY.

40. ®Oynkuuu. [ToHsITHE O HEMPEPHIBHOCTH (PYHKIIHH.

41. O6patHble ¢pyHkuu. OOnacTh onpenenaeHus U o0JACTh 3HAYCHUN OOpaTHOM
byHKIMN.

42. Ob6patnble pyakun. CoiictBa. ['paduk oOpaTHON QyHKIMH.

43. Jlorapudpmudeckas pyHKIHs, €€ CBOWCTBA U rpauK.

44. Jlorapudpmuueckue ypaBHEHUS U HEPABEHCTBA.

45. TlokazaTtenbHast GyHKIUA, €€ CBOMCTBA U TpaduK.

46. IlokazaTenbHbIC YpaBHEHUS U HEPABEHCTBA.

RRO©ooN O~
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47. CrenennHas GyHKIIHS, €€ CBOMCTBA U rpaduK.

48. YpaBHEHUS U HEPAaBEHCTBA CTENCHHOHN (pyHKIIMU.

49. OO6sacTh omnpeAeacHHs U MHOKECTBO 3HaYeHUI (QYHKIUH Y= SINX,e€ CBONCTBA
u rpaduxk.

50. O6nacte onpeneneHust 1 MHOKECTBO 3HaYCHUHN (YHKINU Y= COSX, e€ CBOMCTBa
u rpaduxk.

51. OO6mactp onpeaesieHUs] © MHOYKECTBO 3HaueHuH (pyHKIMH y= tgX, e€ cBolCcTBa
u rpaduxk.

52. OO6macth onpeneeHuss © MHOXKECTBO 3HaueHUH QyHKIHH )= CtQX, e€ cBOKCTBA
u rpaduxk.

53. IlpeoOpazoBanusi rpadukoB GyHKIUHA. CHUMMETpUS OTHOCHUTEIBHO OCEH
KOODP/IMHAT.

54. TIpeoOpa3oBanus rpadukoB ¢pyHkuii. [TapannensHblil mepeHoc.

55. TIpeoOpa3oBanus rpaduxo (yHkiuid. CUMMETpUsS OTHOCHTEIHLHO Hadaja
KOOPJMHAT.

56. IIpeobpasoBanusi rpadpukoB QyHKIUH. CHUMMETPUS OTHOCHTEIBHO MPSIMON
Y=X.

57. IlpeobpaszoBanusi rpadukoB ¢GyHKuuMd. PacTsokeHwe m cxartue BIOJb OCed
KOOpJMHAT.

58. VYpaBuenus. PaBHOCHIBHOCTH ypaBHEHUH,

59. VpaBuenus. OCHOBHBIE TPHEMBI UX PELICHUSI.

60. Cucremsl ypaBHEHHIA. PABHOCHIIBHOCTS CHCTEM ypaBHEHHH.

61. Cuctemsl ypaBHeHUI. OCHOBHBIEC IPUEMBI UX PEIICHUSI.

62. HepaBencrBa. OCHOBHBIE IPUEMBI UX PEIICHUSI.

63. HepaBenctBa. PaBHOCHIBHOCTH HEPABEHCTB.

64. Vcnonp3oBaHue CBOMCTB M TpadMKOB (DYHKIHMA MPU PEIICHUH yPaBHEHUN H
HEpaBEHCTB.

65. Meroa HHTEPBAIOB.

66. M300pakeHre Ha KOOPIMHATHOM INIOCKOCTH MHOXKECTBA PELLIEHUH ypaBHEHUH
C IByMsI TIEPEMEHHBIMHU 1 UX CHCTEM.

67. N300pakeHre Ha KOOPAUHATHON TIIOCKOCTH MHOXKECTBA PEILIEHUH HepaBEeHCTB
C IByMsI TIEPEMEHHBIMHU U UX CHCTEM.

68.  CrocoObl 3a/1aHMsI U CBOMCTBA YHCIIOBBIX MOCIEI0BATENILHOCTEH.

69. CymMmmpoBaHHE MTOCIICIOBATCIIHHOCTEH.

70. [TonsiTHE O MPOM3BOIHON (PYHKIINH, €€ TEOMETPUUECKUN CMBICII.

71. [TonsiTre o mpon3BogHON QYHKIMY, €€ PU3NYECKUI CMBICIT.

72. VYpaBHeHUe KacaTeIbHON 1 HOpMau K rpaduky QyHKIMU.

73. [Tpon3BoIHBIE CYMMBI, Pa3HOCTH, TIPOU3BEICHUS, YACTHOTO.

74.  Ilpou3BOJHBIE OCHOBHBIX YJIEMEHTAPHBIX (DYHKIIUI.

75. [TpuMeHeHHEe TPOU3BOJHOM K MCCIEIOBAHUIO (YHKUIUH U MOCTPOCHHUIO
rpauKoB.

76. [TpuMepbl MCHOIB30BaHUS TMPOU3BOJHON JUISI HAXOXKJICHHUS HAMIY4Ilero
peIeHHs B IPUKJIAIHBIX 3a/1a4ax.

77.  Bropas npousBojHas, ee reoMeTpHuecKuii cMbica. HaxoxieHne ckopocTu
JUTSL TIpoliecca, 3aJlaHHoro (hopmyIoit u rpaduxom.

78. Bropas npousBojHas, ee ¢uznueckuid cMmpici. HaxoxaeHue ycKopeHus
JUTSL TIpoTIecca, 3aJaHHOTO (POPMYIION U TPapUKOM.

79. [TepBooOpaznas u unterpai. CpoiicTBa.

80.  TaGmmma mepBooOpa3HbIX.

81. OmnpeneneHHbIl UHTErpaj, OCHOBHBIE CBOMCTBA M €0 I'€OMETPUUYECKUN

cMmbicit. @opmyna Herorona—JleliOnuna.
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82. [IpuMeHeHHE OINpPENEICHHOrO0 HHTETpaja Uil HAaXOXKIACHWS IUIOLIANN
KPUBOJIMHEHHOM TpPaIlCLUH.

83. OcHOBHBIC ~ TOHATHS ~ KOMOWHartopuku.  Pasmemienus.  CoderaHus.
[TepecTtanoBKH.

84. 3amaun Ha MOJCYET YHUCIIAa pa3MEIleHHH,  MEepecTaHOBOK, COYETAHUH.
Pemenue 3a1a4 Ha nmepe®op BapuaHTOB.

85. ®dopmyna 6unoma Herotona. CBolicTBa OMHOMUHAIBHBIX KOO (UITUIEHTOB.

86. Tpeyronsauk [Tackans.

87. CoObITHE, BEpOSTHOCTH COOBITHSI, CJIO)KEHUE U YMHOKEHHUE BEPOSTHOCTEH.

88. [IpencraBienue NaHHBIX (TaOIUIBI, TUArPaAMMBI, TpaduKn)

89. B3anMHoe pacrosiokeHue IByX MPsSMBIX B IPOCTPAHCTBE.

90. [TapannensHOCTh MPSIMOM U TJIOCKOCTH.

91.  IlapamienbHOCTH MIOCKOCTEH.

92. [TeprnieHAUKYIAPHOCTD NPSIMON U MJIOCKOCTH.

93.  IlepneHauKymsp U HAKIOHHAS.

94, VYroa Mexay OpsMoi U IJIOCKOCTBIO.

95. JIByrpaHHbIN YTOI.

96. VYTrom MeXIy TIIOCKOCTIMH.

97.  IlepneHAUKYISAPHOCTH ABYX IUIOCKOCTEH.

98. ['eomeTpuyeckue nmpeodpa3oBaHmsl MPOCTPAHCTBA: TAPATUICITBHBIN IEPEHOC.

99. ['eomerpuueckue npeoOpa3zoBaHUs MPOCTPAHCTBA! CHMMETpUS

OTHOCHTEJIBHO TIJIOCKOCTH.

100. Mmuororpanauku. Bepmmael, pedpa, rpaH MHOTOI'paHHHUKA.

101. TIIpusma. [Ipsmas u HaknoHHas mpu3Ma. [IpaBuiibHas mpusma.

102. Mmuororpannuku. [lapannenenunen. Kyo.

103. Tlupamupa. [IpaBunbHas nmupamua. Y cedeHHas mupamuia. Terpasap.

104. Cummerpuu B KyOe, B mapajulesenuiese, B Ipu3Me U MUpaMuje.

105. Ceuenus KyOa, IPU3MBI U TTHPAMUJIBI.

106.  IIpencraBieHue o MpaBHJIbHBIX MHOTOTPaHHUKAX (TETpasap, KyO, OKTa’ap,
JIOJICKAdP U UKOCAIIP).

107. Hununaap. OcHoBaHHE, BBICOTA, OOKOBasl MOBEPXHOCTD, oOpazyroras,
pasBepTKa.

108. OceBble ceueHus LWIMHIPA U CEUEHHs], TapaljielIbHble OCHOBAHHUIO.

109. Komnyc. Yceuennsiii konyc. OcCHOBaHHE, BBICOTa, OOKOBAsl MMOBEPXHOCTH,
oOpa3yrolas, pa3BepTka.

110. VYceuennwii koHyc. OcHOBaHHWE, BBICOTA, OOKOBas IOBEPXHOCTH,
oOpa3yrolas, pa3BepTka.

111. OceBble ceueHUsI KOHycCa U CEYEHHUs, TapauieIbHble OCHOBAHUIO.

112.  Illap u cdepa, UX ceueHus.

113. KacarenpHas mIocKocTh K cdepe.

114.  OO6bem u ero u3mepenue. MaTErpansHas hopmysa oobema.

115. O6vem Tema.  @opmynsl  o0beMa Ky0a,  NPSAMOYTrOJILHOTO
napaieNienue 1, Mpu3Mbl, IHITHHIPA.

116. ®opmynsl oObeMa MUPAMUIBI U KOHYCA.

117.  ®opmynbsl 06beMa 11apa u miomaau chepsl.

118.  ®opmy:sl moa M MOBEPXHOCTEH HWINHAPA U KOHYCA.

119. Tlomobme Tten. OTHOIIEHUS IUIOMIAACH TOBEPXHOCTEH W  00BEMOB
NOJOOHBIX TeIl.

120. TIIpsmoyrompHas (JieKapTOBa) CHCTEMa KOOPIUHAT B TIPOCTPAHCTBE.

121. ®opmyna paccTOSHUS MEXAY IByMs TOYKaMHU. Y paBHEHHE C(epbl.

122.  Bektopsl. Moaynb BekTopa. PaBeHCTBO BEKTOPOB.

123. CnoxeHue BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha YHUCIIO.
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124,  Bektopsl. KoopauHatsel. Paznoxenue BeKTopa 1o HampaBJICHUSM.
125. VYron mexay aByMmsi BekTopamu. [Ipoekuus BeKTopa Ha OCb.
126. Koopaunatsl BekTopa. CKansipHOe IPOU3BEICHNE BEKTOPOB.

127. Hcnons3oBanne KOOpJAHWHAT U BEKTOPOB IIPpU PCHICHUN MAaTEMAaTHYCCKUX U
MMPUKIAAHBbIX 3a/a4.

HpI/IMepHLIe NMPAKTUYIECKUE 3alaHNA
Pa3Butne noHsiTHS 0 YHCIE

1. BorunciauTs:
(1+i)°
2. Haiitu MOaysib ¥ apryMeHT KOMIUIEKCHOT'O YU CIIa
z=-5i
3. Jlanb! yncna:
z,=2+5
z,=1-1
Haiiure: “1° “2
4 JlaHbl uncina:

22==«f§—kwﬁ%

Haiigure: ©1~ #2

KopHuu, crenenu u jiorapugmsi

1. Berancnnre |0g,log,log Jog 512
2°.11°
2. Brraucinre 5

3. Bbrunciure ilOQ 7+log 32—£|09 28
2 4 4 2 4
4. Berauciaure Iog 12 _E |og 32+£|Og 6
3 2 3 2 3
OCHOBBI TPUTOHOMETPUH
aiT

o Sln— "
Haiitu 31ak uncna 3 . OtBeT 06OCHyHTe.

Haiitn 3nak uncna Ctg28() *. OtBer oGocHyiiTe.

37T
. COs— o
3. Haiinure 3Hak uncna 6 . OTBeT 00OCHYIITE.
4, Tokaxure, yto LG *@ — Sin*a =tg*a-sm*a

DyHKIUH, HX CBOMCTBA U rpapuku
1. [Toctpouts rpadux QyHKIUN

r

=x 3
!;. [ToctpouTts rpaduk GyHKINH
v = x_% +1
_ ix
3. HNana pynkuus - x+2 . Haiity 3HaveHHs (GYHKIIMM B TOYKAX -
1,210
4. Haiitu 06macts onpenenenus GyHKium < — In( x* - 6x-+10)
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YpaBHeHMsI M HEPABEHCTBA

1. Pemire ypaBHEHHE COS( X+ ﬂ3) =1

2 Pemure ypaBuenue 3tg (3X + ﬂs) =-f3
3. Pemmre ypaBuenne 1—-tg 2x = 2tgx
4

Pemmute ypabhenue cos(1-X) =7}

Havajga MaTreMaTHYeCKOro aHAJIN3A
1. Brruucnoure

lim(x%— 5x + 3)

x—3

2. Berunciure: lim 2
a—rL -
3. Haiigure npousBoanyro GpyHKIwmii:

a) f(x) =5x*+3x +7
6) f(x) == —2Vx +7

4, Haiitn  ypaBHeHme  KacarenbHOM K  rpaduky  (GyHKIHH
v=2x*+1

5. Haiizure nponssoanyto Gyskiun Y = ¥X* 13X + 4

6. Uccnenyitte QyHKIMIO HA MOHOTOHHOCTh U JKCTPEMYMBI
f(x)=—2x3 +21x% —=72x+9

7. Haiinute npoussonnyro Gpyskimu Y = sin(x? +2) -cos(x —2)

8. Haiiqure mnpOMEXyTKHM MOHOTOHHOCTH (YHKIMH W TOYKU
sketpemyma ¥ = X° + 6X* + 90X + 8

9. Haiiure Toukn 1epernba U MPOMEKYTKH BBITYKIOCTH rpaduka
bynkuun V = X - 6X7 + 4

10.  Haiigure TNPOMEXYTKM MOHOTOHHOCTH (YHKIMH W TOYKH

skcTpemyma V = X7 - 6X% 49X
11.  [oxaxwute, uto pyHkuus F sBnsercs nepBooOpazHOM Ans (YHKUUH
f(x) Ha mpomesxxyTke ( - o ; +00), ecian
a) Fx)=x*—4, f(x)=3x% 6)Fx)=2x-x, f(X)=2-2x.
12. Beruncnure  MHTErpal J.(x2 +4x+1)dx  Berumcioure  miomans

UrypEI, OrpaHIYeHHOM TpaduKoM GYHKIMH Yy = 3, OpsAMBIMH X=2,X=4 1
0CBI0 abcuuce
2xdx
3+x

14. Beraucnure mionaas (Gurypsl, orpaHH4eHHOW rpadukoM GyHKIHH
y =16—x* u ocbto aberce

13. Berunciure uHTErpal J

15. Beruucnure miaom@aab GUrypbl, orpaHMuYeHHOW rpapukoM (yHKIHMU
2
y=2%—X" ¥ OChIO adcrce

KomMOuHaTopuka, CTAaTUCTHKA U TEOPHsI BEPOATHOCTEH

1. B rpynne 32 cryneHta. CKOJBKUMH CIIOCOOAMH  MOXHO
chopmMHupoBaTh KOMaHIy W3 4 YEJIOBEK U1 YYacTHs B MaTeMaTHYECKOU
ommIaae?

2. Brerancants: A73+A62+A53
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- A

P-A 4 6%
3. Haiitn 10
4. CKOJBKO pa3IUYHBIX MIECTU3HAYHBIX YHCET MOKHO 3aMUcaTh ¢ TOMOIIBIO udp
2,3,4,5, 6,7 Takum 00pa3om, 4ToOBI Bce IUPPHI B YUCIIaX OBLIN Pa3TMIHbI?
5. udp ceiida odbpazyercs u3 n1Byx uucen. [lepoe, 1By3HAUHOE YHCIIO,

obpasyercs u3 mudp 1, 2, 3, 4 (mudpsl B Unuciae MOTYT MOBTOPATHCS ). Bropoe, Tpex3nauHoe
grcio, oopasyercs u3 uudp 7 u 6. CKOJIBKO pa3IMIHBIX MU(POB MOKHO HCIIOIH30BATh B TAKOM

ceiide?

6. Han psyg uncen 3,8, 7,2, 6,4, 6,8, 7,2. Halitu cpennee apudmerndeckoe, pazmax,
MOJIy ¥ MEJIaHYy.

7. Ilpu xaxux 3nauenusx x cpeonee apugpmemuyeckoe psaoa yucen 1, 2, 3, 4, x byoem
paso 3.

8. Jana BoiOOpKa 2, 2, 3,4, 4,7, 7,7, 9. Haitnure meanany 3Toii BEIOOPKH.

9. Omnpenernsist CTeNeHb 3aCOPEHHOCTH IBETOYHBIX CEMSTH, BBISICHSIIH, CKOJIBKO CEMSTH

COPHBIX PAacTEHUU COAEPKUTCS B Kak1oM U3 100 mpou3BOJIbHBIX 00pa30M BEIOpaHHBIX ITAKETOB
C OJIMHAKOBBIM YUCIIOM ceMsiH. [lomyunnu:

Yuciio cemMsiH COPHBIX PaCTEHHUN

Yuciio makeTon 0

Haiitu cpeanee apudmerndeckoe u MOJYy.
10.  Tloacuuranu oO6wveM mpoaaxx mMarasuna B redenue 10 gHeit (B Toic. pyo.): 45, 39,
33, 37, 31, 29, 41, 41. Haiitu cpennee apuMeTHIECKOE, MOIY ¥ MEITUAHY.

I'eomerpus
1. OceBoe ceuyeHHEe KOHyca — NpPaBUWIbHBIM TpPEyrojbHUK €O CTOpPOHOM 12 cwm.
Haiinure muiomanb cedeHHs, MPOBEAECHHOIO uepe3 JBe O0pasyroliue KOHYCA, YroJl MExay

KOTOPBIMH - PaBEH ()" Orpesok AD nepneHAMKYISPeH K IUIOCKOCTH PaBHOOEIPEHHOrO
tpeyroipHuka ABC. U3BectHo, uto AB=AC=5cm, BC=6cM, AD=12cm. Haiinure paccrosiHue
oT KOHIT0B oTpe3ka AD no mpsimoit BC.

2. Paccrosaue ot Touku M 110 Kax10il M3 BepUIMH MPAaBUIBHOTO TPEYroJIbHUKA
ABC paBHno 4 cm. Haiinute paccrosaue ot Touku M no miockoctu ABC, eciiu AB=6 cwm.

3. B tpeyronsnuke ABC nano: ¢ :90°, AC=6 cm, BC=8 cm, CM — Mennana.

UYepes Bepmmny C mposenena npsimas CK, meprneHauKymnspHas K TUIOCKOCTH TPEYTOJIbHUKA
ABC, npuuem CK=12 cm. Haiigute KM.
4. Yepes cropony AB pomba ABCD mnposemena miaockocte ADM Tak, dro

nyrpaussiii yrom BADM pasen @()°. Haitaure cropoHy pomba, ecin ¢BAD = 45" y

paccTostHue OT ToukHu B 10 mimockoctn ADM paBHO 4\/§
5. CyMMa miomazielt Tpex rpaHedl mpsiMOyrojbHOTO Hapaijieenuneaa, UMEIInxX

o01ryro BepinHy, paBHa 404 oM’ a ero pebpa mponoprroHanbHbl uncnam 3, 7 u 8. Haiimute
JIMaroHAJIb MapajuIeICINIe 1a.

6. N3mepenust mpsMOyroJibHOTO Mapajuienenuiena pasasl 8 cm, 12 cm u 18 cwm.
Haiinure pebpo kyba, 06beM KOTOPOro paBeH 00beMy 3TOro napajuiesenunesa.

7. [Tap pannyca 41 am nepecedeH IMIOCKOCTBIO, HAXOIAIIEHCS Ha PACCTOSHUM 9 M
OT 1eHTpa. Haiinure momaab ceueHusl.

8. B xonyce nnmHa oOpasyroieii paBHa 5, a paanyc ocHoBaHus paBeH 4. Haiinure
00BbeM KOHYca.

9. Haiitu kocunyc yria mesxy sextopamu: @(2,—1,1) ub(4,-3,5)
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1.3.2 Kpurtepuu oueHKH

KpuTtepuu oueHku pe3yibTaTOB BbINOJTHEHUS
TeOPeTHYECKOro 3aJaHus

basel 3a
KPUTEPUU OLICHKU

MakcuMaabHBIN
0aJy1 — 1 0aJ

- JEMOHCTpUpYyeT IiIyOOKoe, IIOJHOE€ 3HAHME M IIOHUMAaHUe
IIPOrPaMMHOr0 MaTepHaa;

- HCYEPIBIBAOIIE, II0CIEN0BATENbHO, TPAMOTHO U JIOTHYECKHA BEPHO
U3JIaraeT MaTepuai;

- JaeT TOYHOE ONPEEIICHUE U HCTOJKOBAHNE OCHOBHBIX ITOHATHI;

- IpU OTBETE JEMOHCTPUPYET CaMOCTOSITEIbHOCTh  CYXKACHUH,
IIPUBOJUT BEPHBIE apTyMEHTHI, A€IACT IPaBUJIbHBIE BBIBOBL;

- IPaBWJIBHO U 0OCTOSITENIbHO OTBEYAET Ha COMYTCTBYIOIINE BOIPOCHI.

1

- JEMOHCTpUpYeT TIJIyOOKOoe, IIOJHO€ 3HaHME€ M IIOHMMaHUe
IIPOrPaMMHOr0 MaTepHaa;

- B OCHOBHOM IIPaBUJIbHO, 0€3 U3MEHEHUsI OCHOBHOM CyTH TPaMOTHO U
JIOTMYECKHU BEPHO U3J1araeT MaTepual;

- JIONyCKaeT HEeCYLIECTBEHHblE HETOYHOCTU IpH ONPEAEICHUU MU
MCTOJIKOBAaHUHU OCHOBHBIX IOHSTHUMH;

- IpU OTBETE JIEMOHCTPUPYET CaMOCTOATENBHOCTb CYXJIEHUH,
IPUBOJIUT BEpPHbIE apryMEHTHl, BEPHO, HO C HE3HAUUTEIbHBIMU
olIMOKaMH JieJaeT BbIBO/IbI,

- MpaBWJIbHO, HO COBeplIas HE3HAUYUTEIbHbIE OLIMOKH, OTBEYAeT Ha
COITYTCTBYIOIUE BOIPOCHI.

0,5

-pacKpbIiBaeT OCHOBHOE COJIEp)KaHHE Y4YeOHOro warepuana, HoO
00HapyKUBAIOTCS CYLIECTBEHHBIE poOeITbI B MMOHHMaHUU
MPOTPAMMHOI0 MaTepuania

- HEMOJIHO, HapyIlIasi [OCJIEI0BATENBHOCTD U3J1aracT MaTepualr;

- JIONMyCKaeT OIMMOKKW B OMNPEIEICHUH W HCTOJIKOBAHUU OCHOBHBIX
TIOHSTHIA;

- TIpU OTBETE JIEMOHCTPUPYET CAMOCTOSATENBHOCTh CYKICHUH,
MPUBOJIUT YACTUYHO BEPHBIE apryYMEHTBI, OTAEIbHBIE BBIBOJBI HEIb3S
CUUTATh BEPHBIMH U 0OOCHOBAHHBIMH,

- CTYHEHT WCHBITHIBAET 3HAUUTENIbHBIE 3aTPyJAHEHUs, OTBEdYas Ha
CONYTCTBYIOIINE BOMPOCHI.

0,25

- HE 3HAET 3HAYMTEIILHON YacTH MPOTPAMMHOI0 MaTepurana, T10MyCKaeT
CYIIIECTBEHHBIE OITUOKH;

- HE 3HAaeT WM JaeT HEBEPHOE OINpEJCIICHHEe W MCTOJKOBAHHUE
OCHOBHBIX MMOHSITHH

- HE MOXET MPUBECTH BEPHBIC apTyMEHTHI, JIeJacT HETMpPaBHIbHBIC
BBIBOJIBL;

- HEBEPHO OTBEUYAET Ha COMYTCTBYIOLIUE BOMPOCHIL.

UToro
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Kpurepun onieHkH NpakTH4ecKOro 3aiaHus 1mo ajareodpe Baausl 3a
KpHUTEepHHU OLIEeHKH

Xon pelieHusl BEpHBIM, MPHUBEACHO BEpHOE OOOCHOBAaHHOE pELICHHUE,

MIOJIyYE€H BEPHBIN OTBET 15
Xon pelieHusi BEpHbIN, HO JIOMYIIeHa OJHA OMIMOKa BEIYUCIUTEILHOTO 1
Xapakrepa,

Pemenne Hayatro JIOTMYECKM BEPHO, JIOMYIIEHA BBIYHUCIMTENbHAS 05
OLIMOKA; WK PELICHUE HE T0BEAECHO 10 KOHIIA, OTBET OTCYTCTBYET ’
HesepHoe pemienue, HEBEPHBIM OTBET WIM OTCYTCTBUE PELICHUS 0
UTOIO 15

Ne Kpurepum onieHkM NpakTH4eCKOro 3aJaHus 10 reOMeTPUM banbl 3a

KPHUTEPUH OIIeHKHU

1 | nHaiizneH BepHbIH crIOCOO perIeHus;

IPUBE/IEHA BEpHAs IOCJIEJ0BATEIbHOCTh BCEX ILIArOB PEIICHUs; BEPHO
000CHOBaHBI BCE KIIFOYEBbIE MOMEHTBI BRIOPAHHOTO crioco0a perieHus;
BEPHO OTMEYEHbl Ha 4YEPTEXKEe CBOWCTBA BCEX IPEACTABICHHBIX B 15
yCIOBHH (PUTYP U UX DJIEMEHTOB;

BEPHO BBINOJIHEHBI BCE MPE0OPa30BaHUs U BHIYHCIICHUS;
IIOJIy4E€H BEPHBIN OTBET

2 | HaWJICH BEpHBIH CIIOCOO pelIcHHUS,

NPUBEJICHA BEPHAs TIOCIIEJOBATEIEHOCTD BCEX IIar0B PEUICHHUS;
JOTIYIIEHbI OTCYTCTBUS U (UJHM) HErpyOble OMMUOKH B 0OOOCHOBAHHUAX
KJTFOYE€BBIX MOMEHTOB;

BEpPHO OTMEYEHBI Ha UYEPTEKE CBOIMCTBA NPEICTABICHHBIX B YCIOBHH 1
¢uryp m mx 3JEMEHTOB, KOTOPBIE UTPAIOT BAKHYIO POJb B PEIICHUU
3a7aui;

JIOTyIIIeHa OJJHa Herpy0Oasi BRIYMCIUTEIbHAS OIIMOKA, HE BIUSIONINE HA
NPaBUIBHOCTH JAJIbHEHIIIEro X0/1a peIeHus

3 | X0 pemieHus1 BEpHBIii;

pelleHne, BO3MOXKHO, HE 3aBEPIICHO;

JOTIYIIEHbI OTCYTCTBUS U (WUJHM) HerpyOble OmMOKH B 0OOCHOBAHHUAX
KIIFOUEBBIX MOMEHTOB;

OTMEUEHHBIE Ha YepTE’Ke CBOMCTBA MPEICTABICHHBIX B YCIOBUU (QUTYD 0,5
Y MX JIEMEHTOB UMEIOT HETOUYHOCTH;

JOTYIIEHbI HErpyOble OIMMOKK B BBIYMCIICHUSX U B TIPEOOPa30BaAHUSIX,
HE BJIMSIOIINE HA MPAaBUIBHOCTD XOJia PEIICHHUS;

B pe3yJIbTaTe 3TUX OMUOOK MOXKET ObITh MOJyYEeH HEBEPHBIN OTBET

4 HCBCPHOC PCUICHUC, HCBCpHLIﬁ OTBCT HUJIU OTCYTCTBHUC PCHICHUA 0

NTOI'O 15

1.4. MatepunaibHO-TeXHHYeCKOe o0ecrieyeHne A5 MPOoBeIeHHUs POMeKYTOYHOMH
aTTecTaluu

ATTecTany NpoBOIUTCS B y4eOHOM KaOWHETe MaTeMaTHKU.

1.5 YuyeoHo-MeToanueckoe u HHPOPMAINMOHHOE oOOecrievyeHHe /JIsi NMPOBeIEHUS
NPOMEKYTOYHOM aTTeCTALUM

OcHoBHbIE YUeOHbIe U3TaHUS

1.MaremaTnka: anreOpa ¥ Hayajla MaTeMaTHYECKOTO aHalM3a, TeoMmeTpus. Anredpa u
Havasia MaTeMaTHdeckoro ananu3sa. 10-11 knaccel: 6a30BBIi 1 yriTyOnEHHBIN YPOBHH : y4eOHHK /
II. A. Amumon, FO. M. Komsrun, M. B. Tkau€éBa [m ap.]. — 1ll-e usn. — Mocksa
[Tpocsemenne, 2023. — 464 c¢. — ISBN 978-5-09-107210-5. — TekcT : 37€KTPOHHBINA //
DIeKTPOHHBIN pecypc 1udposoit oopazoBatenbHol cpeasl CITIO PROFob6pa3zoBanwme : [caliT]. —
URL: https://profspo.ru/books/132452
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2.Maremaruka: anrebpa ¥ Hadajla MaTeMaTH4YecKOro aHain3a, reoMeTpus. ['eomerpus:
10-11 knaccer: 6a30BbId U yriryOaEéHHBIN ypoBHH : yueOHuK / JI. C. AtanacsH, B. @. byrysos, C.
b. Kagomues [u np.]. — 11-e u3g. — Mocksa : [IpocBemenue, 2023. — 288 ¢. — ISBN 978-5-
09-103606-0. — TekcT : 37MeKTpOHHBIN // DNeKTpoHHBIN pecypc nudpoBoii 0Opa3oBaTeNbHOMI
cpeast CITO PROFo6pazosanue : [caiit]. — URL: https://profspo.ru/books/132455

JonoJiHUTe/IbHBIE Y4eOHbIe U3IaHUS

3.Marematuka: anrebpa ¥ Hayajlla MaTEeMaTHYECKOIro aHalu3a, reomerpusi. Airedbpa u
Hayaja MareMaThueckoro aHanmza. 10 kmacc: 6a30BbIi U yrimyOnE€HHBIA YPOBHU | YUEOHMK IS
obmeobpazoBatenbHbIx opranuzanuii / FO. M. Komsirun, M. B. Tkauésa, H. E. ®&nopora, M. U.
labynnn. — 10-e u3n. — Mocksa : IIpocsemenne, 2022. — 385 ¢. — ISBN 978-5-09-101569-
0. — TexkcT : 25eKTpOHHBIHN // DneKTpoHHBIN pecypc 1udpoBoit oOpa3zoBarensHol cpenbl CITO
PROFo6pa3zoBanue : [caiit]. — URL: https://profspo.ru/books/132301,

4.1lparyceBuu, M. 5. Maremaruka: anrebpa ¥ Hayaia MaTeMaTHYeCKOrO aHaIM3a,
reoMerpust. AnreOpa U Hadajga MaTeMaTuyeckoro aHaiusa. 10 xiacc: yriyOn€HHbIA ypOBEHD :
yueOHUK ams o0meobpa3zoBaTenbubix opranusanuii / M. f. [Iparycesuu, K. M. Cton6os, A. H.
[onoBuH. — 7-¢ m31. — Mockaa : [IpocBemenue, 2022. — 435 ¢. — ISBN 978-5-09-100205-8.
— Teker : 3neKTpoHHBINA // DIEeKTpOoHHBIN pecypc 1udpoBoit odpazoBarensHoi cpeast CI1IO
PROFo6pa3oBanue : [caiit]. — URL.: https://profspo.ru/books/132302

5.MaremMatuka: anreOpa ¥ Hayalla MaTeMaTHYECKOTO aHanu3a, reomerpus. Anrebpa u
Havaja MareMarudeckoro ananmsa. 10 kmacc: 6a30BbId U yriyon€HHbd ypoBHH : yueOHUK / C.
M. Huxonbsckuii, M. K. Iloranos, H. H. Pemernukos, A. B. IlleBkun. — 10-e u3n. — Mocksa :
[Tpocemenne, 2022. — 434 c¢. — ISBN 978-5-09-101573-7. — TekcT : 31€KTPOHHBINA //
DneKTpOHHBIH pecypc 1uppoBoit odpazoBatenbHoil cpensl CIIO PROFoGpasoBanue : [calfT]. —
URL.: https://profspo.ru/books/132300

6. Briciias maremaTtuka Ais SKOHOMUCTOB. B 3 uactsax. U.2: yueOHUK U MPaKTUKYM s
cpenHero npogdeccuonanbHoro odpaszosanus/ H.IL. Kpemep, B.A. Ilyrko, U.M. Tpumusn; nox
penakuueit H.II. Kpemepa. — 5-e u3a., nepepab. u gomn. — Mocksa: M3natensctBo KOpaiit, 2024.
—239c. — URL: O6pazoBarenbHas naatgopma tOpaiit. /I By30B U ccy30B. (urait.ru)

HNurepHer-pecypcbl
7.www.fcior.edu.ru (deaepanbHblii IEHTP HHGOPMAIMOHHO-00pa30BaTEIBHBIX PECYPCOB

(OLIVIOP)).

8.www.school-collection.edu.ru  (Eaunas xkoitekipss 1UQGPOBBIX  00pa30BaTEIbHBIX
pecypcoB)

9.www. Ucheba. com (O6pa3oBarenbhbiii mopran «Ydeba»: «Ypokm» (WWw. uroki. ru)

10. ONeKkTpoHHBIH  pecypc  1udpoBoil  obOpasoBatenbHOi  cpeast  CIIO
PROFo6pa3zoBanue.

MeToauyeckue yKazaHusi /151 00y4ar0MUXCsl 0 0CBOEHHU IO TUCHUTITHHBI
11. Mertoandeckue yKazaHus i1 00y4JarOIUXCs 10 BBITOJIHEHHUIO IPAKTHUECKUX
pabor.
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