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1. OBIASI XAPAKTEPUCTUKA PABOYEM NPOI'PAMMbI YYEBHOM JUCLMITJIMHbI
00/1.03 MATEMATHUKA

1.1 MecTo AMCUMIIMHBI B CTPYKTYPe 0CHOBHOI 00pa3oBaTebHON NPOrpaMmbl:

Yyebnas mucuunmna OOJ[.03 Maremartnka OTHOCHTCS K IHKITY 001e06pa3oBaTebHas MoroToBKa.
cpenee obuiee o6pazoanue, 0611€00pa3OBATENbHbIE AUCHUMILTMHE TPOIPAMMBI TIOATOTOBKH
CIIELMATIMCTOB cpeaHero 38eHa B cooTBeTCTBUH ¢ PI'OC no crenuansHocty 18.02.12 TexHonorus
AHAJTATHYECKOT0 KOHTPOJISE XUMHUYECKHX COEJIMHEHH.

YueOHast TMCLHUILUIMHA OTHOCHTCS K npeameTHol obnacty «MATEMATUKA U UHOOPMATUKA »
OI'oC COO.

YpoBeHb 0cBoeHHUs y4eOHOH qucHUIUIHHEEL B cooTBeTcTBUM ¢ DI'OC COO yriy6ieHHslil.
1.2 Ilnanupyemble pe3yibTaTbl 0OCBOEHHs Y4eOHOM AHCHHIIHHDI:
JIMMHOCTHBIE pe3yabTaTthl (JIP Y/I):

JIP Y/I1 poccHiCKyIO TpaKIaHCKYI0 HACHTHYHOCTb, MAaTPUOTH3M, YB@KEHHE K CBOEMY HApPO/LY.
4yBCTBa OTBETCTBEHHOCTH INepel PomuHo#, ropmoctu 3a cBoii kpait, cBoro Poauny, npoimsioe i
HacCTosI1Iee MHOTOHAIIMOHAILHOrO Hapoaa Poccun, yBaxkeHHe rocy1apCTBEHHBIX CHMBOJIOB (repd.
(nar, THMH);

JIP Y/I2 rpaxaHCKyIO MO3MIMIO KaK aKTHBHOTO M OTBETCTBEHHOI'O YIEHA POCCHHMCKOro 0OIIecTBa.
OCO3HAIOUIEr0 CBOM KOHCTUTYLUMOHHBIE IIpaBa M OOS3aHHOCTH, YB@XKalOLIEro 3aKOoH H
NpaBONOPAIOK, 00/1a1ak0IIEr0 YyBCTBOM COOCTBEHHOTO JOCTOMHCTBA, OCO3HAHHO MPUHUMAIOLIET O
TPaJMLIHOHHBIE HALMOHAJIbHBIE M OOINEYENIOBEYECKHE T'yMaHHCTHYECKHE M JIEMOKPATHUECKHe
LIECHHOCTH;

JIP Y13 roTOBHOCTH K ciy)eHuto OTeYeCTBY, €ro 3alluTe;

JIP Y14 chpopMHPOBaHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BHTHS
HayKH M OOIECTBEHHON NMPAaKTUKH, OCHOBAHHOT'O Ha JUAJIOre KyJIbTYp, a Tak)kKe pasjidyHbIX (hopm
OOILECTBEHHOIO CO3HAHMUs!, OCO3HAHUE CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

JIP YIS chopMUpPOBaHHOCTE OCHOB CaMOpPa3BUTHST M CAMOBOCIIMTAHMS B  COOTBETCTBMHM  C
OOILEYEIOBEYECKUMM  LIEHHOCTSIMH M MJealaMH TIPaXIaHCKOro oOliecTBa; TrOTOBHOCThL W
CIIOCOOHOCTB K CAMOCTOSITENIbHON, TBOPUECKON M OTBETCTBEHHOM JEATEILHOCTH;

JIP Y]I6 TonepaHTHOE CO3HAHUE U MOBEJCHUE B MOJIHMKYJIBTYPHOM MHpPE, TOTOBHOCTb H CIOCOOHOCTH
BECTH JIMAJIOr C APYTUMH JIIOJbMH, IOCTUIaTh B HEM B3aMMOIIOHUMAHHMS, HAXOAUTh OOIIME Le/H 1
COTpYIHHYATh [UISI UX JOCTHXXEHHUS, CIIOCOOHOCTH MPOTHBOCTOSTH HMJICOJIOTHH 3SKCTPEMHU3Ma.
HallUOHAJIM3Ma, KCeHO(GOOMM, IUCKPUMHUHALIMKM 10 COLHAIBHBIM, DPEJIUTHO3HBIM. PACOBBIM.
HAI[MOHAJIBHBIM IIpU3HAKaM U JIPYTUM HEraTMBHBIM COLIMAJIbHBIM SIBICHUSIM; (B peaakuuu [Ipukasa
Muno6pnayku Poccuu ot 29.06.2017 Ne 613)

JIP Y17 HaBbIKM COTPYAHMYECTBA CO CBEPCTHUKAMH, JIETBMH MJIQIIEr0 BO3pacTa, B3POC/bIMH B
oOpa3oBarebHOH, OOLIECTBEHHO IOJIE3HOH, y4eOHO-HCCIIE0BATENBCKOH. MPOEKTHOH M ApYrUx
BUJAX JESATEIbHOCTH;

JIP ¥ ]I8 HpaBcTBEHHOE CO3HAHUE M NOBEIEHUE Ha OCHOBE YCBOEHHSI 001IeUeI0BEYECKUX LIEHHOCTENH:

JIP ¥]I9 roTOBHOCTP M CIOCOOHOCTH K 0O0pa3oBaHMIO, B TOM 4YHCIE CamMo00pa3oBaHMIO. Ha
NPOTSDKEHHWH BCEH KM3HH, CO3HATEJIbHOE OTHOUICHHE K HENpepbIBHOMY 00pa3oBaHMIO Kak
YCJIOBHIO YCIIELTHOW MPO(EeCCHOHATBHON U 00LIIECTBEHHON AEATEIBHOCTH;

JIP Y10  scTeTHyecKoe OTHOLIEHHE K MHUPY, BKIIOYas 3CTETUKY ObITa, HAYYHOI'O M TEXHHUYECKOIO
TBOpPYECTBA, CIIOPTA, OOIECTBEHHBIX OTHOLICHUH];

JIP VA1l npuHsTHE W pealu3alMio I[IEHHOCTeH 310poBOro M 06e30macHoro obpasa JKU3HH.
HOTpeGHOCTH B (DU3HYECKOM CaMOCOBEPIIEHCTBOBAHUH, 3aHATHAX CIIOPTHBHO-03/10POBHTC/IbHOI
JIeSTEIbHOCTBIO, HEMPUSTHE BPEIHBIX MPUBBIYEK: KYPEHHS, YIOTPeOIEHUS alIKOr0JIsl, HAPKOTHKOB!



JIP Y12  GepexHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLIEHHE K  (DM3MUECKOMY i
MICHXOJIOTHYECKOMY 3JI0POBBIO, KaK COOCTBEHHOMY, TaK W JPYTHX JIIOJEH, YMEHHE OKa3hiBaTl
TIIEPBYIO MTOMOIIIb;

JIP YI13  oco3naHHbIH BbIOOp Oymayluei mpodecCMH W BO3MOXKHOCTEH pealu3alid COOCTBEHHBIX
KU3HEHHBIX IJIAHOB; OTHOLIEHHE K NPOPECCHOHATBHOM EATETbHOCTH KaK BO3MOXHOCTH Y4acTHs
B PEILICHUHU JIMYHBIX, OOLIECTBEHHBIX, TOCYIapCTBEHHBIX, O0IIEHAIMOHAILHBIX [IPOOJIEM:;

JIP Y14  chopMHPOBAHHOCTb 3KOJOIMYECKOTO MBIIUIEHHS, NOHUMAHMS BIMSHUS COLMAIbLHO-
SKOHOMMYECKUX IIPOLECCOB HA COCTOSIHME MPUPOIHON W COLMATbHOH Cpelibl, MpHOOpPETEHMC
OIIBITA 9KOJIONO-HAIIPABICHHOH IeATEIbHOCTH;

JIP Y15  OTBETCTBEHHOE OTHOIICHHE K CO3JaHHIO CEMbH HA OCHOBE OCO3HAHHOTO TNPHHATHH
LEHHOCTEH CEMENHOH JKU3HH.

memanpeomemuuix (MIIP):

MIIP 1 yMeHHe CaMOCTOSTENbHO OIpelNeNiaTh LMW JESTEeIbHOCTH M COCTABISAThL  [1JIaHb
JEATEJIbHOCTH;  CAaMOCTOSATENIBHO  OCYILIECTBISATH,  KOHTPOJMPOBATH M KOPPEKTHPOBATH
JIEATENBHOCTD; UCII0JIb30BATh BCE BO3MOJKHbBIE PECYPCHI JJISl TOCTHIKEHHUS TTOCTABJICHHBIX 1eJIeH H
pealiM3alMy [JIAHOB €ATEIbHOCTH; BEIOUpATh YCHEIIHbIE CTPATETHH B PA3IMUHbIX CUTYALIMSIX;

MIIP 2 ymeHue MpPONYKTUBHO OOWIATBCA H B3aUMOJEHCTBOBATH B IMPOLIECCE COBMECTHOM
JEATENBHOCTH, yYUTHIBaTh MO3UIHMU JAPYTUX YYACTHHKOB AESITENbHOCTH, 3()(PEeKTHBHO pazpeliaTh

KOH(JIUKTBI;
MIIP 3 BnageHue HaBbIKAMH I103HABATENILHOM, Y4eOHO-HUCCIENOBATEILCKOW M MPOEKTHOI
JEATEIbHOCTH,  HaBbIKAMHM  pas3pellieHus  npobsieM;  CmocoOHOCTb M TOTOBHOCTb K

CaMOCTOSITENIbHOMY IIOMCKY METOJIOB pEIIeHMS] MPaKTHYECKHX 3a7ad, MPUMEHEHHUIO pa3/IMYHbIX
METOJI0B NTO3HAHUS;

MIIP 4 roTOBHOCTb M CIIOCOOHOCTH K CaMOCTOSITEJIbBHOH HHGOPMALMOHHO-TO3HABATEIbLHOM
JIeSITeIbHOCTH, BJIaJIeHHEe HAaBBIKAMH IMOJIyYE€HHUsI HEOOXOAMMON HH(OpMAIHK U3 CIOBaper pa3HbIX
THUIIOB, YMEHHME OPHEHTHPOBATHCS B PA3IMYHBIX HCTOYHHKAX HWH(POPMALMU. KPUTHUECKH
OLIEHUWBAThb W HHTEPIPETUPOBaTh HH(POPMAILMIO, MOJY4YaeMyIO M3 pa3jMyHbIX HCTOUYHHUKOB: (B
penakuuu [lpukaza Munobpuayku Poccun ot 29.12.2014 No 1645)

MIIP S yMmeHue ucCnonb3oBaTh CpeACcTBa MH()OPMAIMOHHBIX U KOMMYHHUKAIMOHHbBIX TEXHOJIOTHH
(nanee - UKT) B pemieHMH KOTHUTHUBHBIX, KOMMYHHKATHBHBIX M OpPraHM3allMOHHbIX 3ajay ¢
cobroeHueM TpeOOBaHHM YPrOHOMHUKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, pecypcochepekeHus.
MIPABOBBIX M 3TUYECKUX HOPM, HOPM HH(OPMALIMOHHOM O€3011acHOCTH;

MIIP 6 yMeHHe onpenensaTh Ha3HauYeHHE U QYHKIHUU PA3THYHBIX COIIMAIBHBIX HHCTHTYTOB:

MIIP 7 yMeHHe CaMOCTOSTENILHO OIICHMBATh M IPUHUMATH PELICHHUS, ONpPEEISIOLIMEe CTPATErnio
MOBEJICHHUS], C YUETOM IPAKIAHCKUX U HPABCTBEHHBIX [IEHHOCTEH;

MIIP 8 BnageH#e A3BIKOBHIMH CPEICTBAMH - YMEHHUE SICHO, IOTUYHO U TOYHO H3JIaraTh CBOIO TOYKY
3pEHHsl, UCII0JIb30BATh aJIeKBATHBIE SI3BIKOBBIE CPEJICTBA;

MIIP 9 BnageHuwe HaBBIKAMH MO3HABATEIBHOW peieKCHHM KaK OCO3HAHHUS COBEpLIAEMbIX ACHCTBHMII
U MBICIUTENIbHBIX MPOIECCOB, UX PE3yJIbTATOB U OCHOBAHMH, 'PaHULl CBOEIO 3HAHUA W HE3HAHMS.
HOBBIX MMO3HABATEJIbHBIX 33J1a4 U CPEJICTB UX JTOCTHIKEHHUS.

* nPEOMemHbIX 03068020 Kypca MamemamuKu:

IIP(6)1 chopMHUPOBAHHOCTH MPEICTABIEHUH 0 MaTEMAaTUKE KaK YaCTH MHPOBOM KYJILTYpbl U MeCT¢
MaTeEMaTHKH B COBPEMEHHOM IMBHJIM3AIMH, CIIOcOOax ONUCaHMs SBJIEHUH PEalbHOro MUpa Ha
MaTeMaTH4YeCKOM SI3BIKE;

I1P(6)2 cpOpPMHPOBAHHOCTH MPEACTABICHHH O MaTeMaTHYECKUX IOHATHAX KakK BaXKHEHIIMX
MaTeMaTUYECKUX MOJENSX, MO3BOJISIOIIMX ONMUCHIBATh U M3y4yaTh Pa3HbIC MPOLIECCHI W SABJICHMA.
NOHUMAaHHE BO3MOXKHOCTH aKCHOMATHYECKOTO IMOCTPOCHUSI MAaTEMAaTUYECKUX TEOPHH;
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IIP(6)3 BrnaneHue MeTonaMu 1OKA3aTeNbCTB W QITOPUTMOB  DEIICHHUS, YMEHHE HX [PHMEHSTL.
TPOBOZIMTH 10KA3aTe/IbHbIC PACCYKAEHHS B XO/I€ PELICHHUS 3a/1ay;

[IP(6)4 Bnanenue crampaprHbIMH [IPHEMAaMH  PCIICHUS pPALHOHANBHBIX M  HPPALUOHAIbLHbIX.
NMOKA3aTEe/IbHBIX, CTENEHHBIX, TPUIOHOMETPHYECKUX ypaBHEHHH M HEPABEHCTB, HX CHUCTEM:
HCHOJIb30BAHHE TOTOBBIX KOMIIBIOTEPHBIX IIPOrPaMM, B TOM YHCJIe IS TOHCKA IOYTH peLICHUS M
WUIIOCTpalliK PEILECHHS YPABHEHUH U HEPABEHCTR;

ITP(6)S  cdopmupoarHOCTE NPENCTaBICHUH 00 OCHOBHBIX MOHATHAX MATEMATHUYECKOrO aHan3d W
MX CBOMCTBax, BIaJieHHE yMEHHEM XapaKTepHU30BaTh IOBEAECHUE (BDYHKLUMH, HMCMOJIb30BAHHC
TIOJTyYCHHBIX 3HAHHH /I ONMCAHHS U QHAIM3a PeabHbIX 3aBUCHUMOCTEI;

IIP(6)6 BnaneHHe OCHOBHBLIMH MOHSTHAMH O MJIOCKHX M TPOCTPAHCTBEHHBIX I'€OMETPHYECKMX
(urypax, ux OCHOBHBIX CBOJiCTBAX: CpOpPMHUPOBAHHOCTL yMEHHS PacIO3HABATH reoOMeTpUYECKHE
¢uryper Ha uyeprexax, Momensx u B pCabHOM MHpe; NPUMEHEHHE H3YYEHHBIX CBOMCTB
reOMEeTpHYECKUX (uryp u Gpopmyn ais pemmenus TCOMETPHUYECKHX 3aJ1ay M 3aJa4 C MPaKTHUECKHM
COJIEpKAHUEM:,

[IP(6)7 chopmuposanHoCcTh NPE/ICTaBICHUN O IpoLeccax M SBJICHHUSX, UMEFOLLNX BEPOSITHOCTHL1}1
XapakTep. CTaTHCTHYECKHX 3aKOHOMEPHOCTSX B pealbHOM MHPE, OCHOBHBIX IIOHSTHSIX
SNIEMCHTAPHOH TEOPUH BEPOATHOCTEH; YMEHHIT HAXOIUTh U OLCHHBATE BEPOSITHOCTH HACTYIIJIEHHS
COOBITHH B NpPOCTEHINNX MpPaKTHYECKHMX CHTyallMslX M OCHOBHBIE XapaKTEPUCTHKH CIyYaiiHbix
BEJIMYHH;

IIP(6)8 BnajeHue HaBBIKAMM MCIOJB30BAHHUS [OTOBBIX KOMIIBIOTEPHBIX IPOrpaMM IpPH PELLEHH 1
3a1au.

* HPEOMEMHBIX Y2NYONeHH020 KypCa MamemMamuKu:

IIP(y)1  chopmupoBanHOCTh npeacTaBneHuii o HEOOXOMMOCTH JI0KA3aTeNbCTB IPH 00O0CHOBAHHH
MATCMaTHUECKUX yTBEPXKICHHH H POJI aKCMOMATHKH B IPOBEICHUH JIe/TyKTHBHBIX paccyxJIeHH:

ITP(y)2  chopmMupoBaHHOCTD MOHATHHHOIO anmapara 1o OCHOBHBIM paszieslaM Kypca MaTeMaTHKIi:
3HaHHH OCHOBHBIX TeOpeM, GOPMYNl U yMEHMs MX [PUMEHSTD; YMEHHS JIOKA3bIBaTh TEOPCMbI i
HaXOMTh HECTAH/IAPTHBIE CIIOCOOBI pEIlIEHHs 3aad;

IIP(y)3 cdhopmupoBanHOCTE  yMeHHI MOJCIIMPOBATh  peajbHblE  CUTyalHH, MCCIC0BATI
[IOCTPOCHHBIC MOJIENTH, HHTEPIIPETHPOBATD NOJIYyYEHHBIH Pe3yIIbTAaT;

ITP(y)4  chopmupoBaHHOCTH MpencTaBiIeHUH 06 OCHOBHBIX OHATHSIX MaTeMaTHYECKOI0 aHallu3a M
MX CBOHCTBAX, BJaJeHHE YMEHHEM XapaKTepPH30BaTh MOBEICHHE GyHKUMHA, Hcmonb3oBaHMe
TIOTyYCHHBIX 3HAHUH U1 ONIMCAHHS U aHAIIM3a PeAbHBIX 3aBHCHMOCTEH

IIP(y)S Bnanenue ymMeHHMAMH coCTaBjeHHs BEPOATHOCTHBIX MOJENEH MO YCIOBHIO 3a/]aud |
BIMHC/ICHUA  BEPOATHOCTH HACTYIUIEHHsS COOBITHH, B TOM 4HCIe C NpPUMEHeHHeM (OpMY.I
KOMOMHATOPHKHM M OCHOBHBIX TEOPEM TEOPHH BEPOSTHOCTEH; HCCIIEI0BAH s Clly4yalHbIX BEJHYMH
10 UX pacIpesiesIeHHUIO.

JInunocruele pesynbrarel (JIP) peanusauuu [IpOrpaMMbl BocIMTaHus, onpenaeieHHble PI'OC COO (B
pea. IpukazoB Muno6puayku PO or 11.12.2020 N 712):

JIP 1 Poccuiickylo rpaJIancKyro HIEHTHYHOCTS, NIaTPHOTHU3M, YBaXEHHE K CBOEMY HapOJly. UVBCTRA
OTBETCTBEHHOCTH nepel PoanHOM, ropmocTu 3a cBoit Kpaid, cBoro PommHy, mpoiwioe u HacTosiiee
MHOTOHALMOHAIILHOTO Hapoaa Poccuu, yBakenue rocy1apcTBEHHBIX CUMBOJIOB (repl, (uiar, ruMH);
JIP. 5 CHopMHpOBaHHOCTE OCHOB CaMOpDa3BUTHS M CAMOBOCHHMTAHHS B COOTBETCTBHM  C
0011Ie4eI0BEYeCKMMH LICHHOCTSIMH H HEATaMH TPaIaHCKOTO 0BIIECTBA; TOTOBHOCTD H CLIOCOOHOCT]
K CaMOCTOSITeJIbHON, TBOPYECKOH H OTBETCTBEHHOM JIESITETBHOCTH:

JIP 7 HaBblkM COTpYIHHYECTBA CO CBEPCTHHKAMH, JIETbMHM MITAIIIErO BO3pacTa. B3pOCIbIMH B
00pa3oBaTebHOM, 0OLIECTBEHHO MOJIE3HO, y4€OHO-HCCIeI0BATENILCKOM, IPOEKTHOM M APYTMX BHIAX
JICATENIBHOCTH;



JIP 9 TotoBHOCTE M crOCOBHOCTE K 00pa30BaHHIO, B TOM YHCIIe CaMo00OpPa3OBaHHIO, Ha [IPOTSKEH M
BCEH KH3HHM; CO3HATENBHOE OTHOILECHHE K HETIPEPEIBHOMY 00pa30BaHHIO KaK YCIOBHIO YCIEIHO
poheCCHOHALHOM U 0011eCcTBeHHOH NEATEIbHOCTH;

JIP 14 Chopmuposannocts OKOJIOTHYECKOIO  MBIUUICHHs, MOHUMAHHS BIIMSHUS COLMATbHO-
9KOHOMHYECKHX IIPOLIECCOB HA COCTOSHHE IIPUPOJHOH M COLMANBHOM Cpebl; IPHOOpeTeHHE OMbiTa
9KOJIOrO-HaNpPaBIECHHOMN JESTEIbHOCTH.



8

2. CTPYKTYPA U COAEP)KAHUE YYEBHOM IUCLUTIIMHDI

2.1. O6beM yuebHOI AMCHHIIMHLI 1 BH/IbI Y4€0HO# patoThI

Bua yqe6Hoii pa6orsi

O6bem B yacax

O6bem o6pazoBaTeanHoii NIporpamMmel y4e6Horo npeamera

B TOM 4ucje:

TEOPETUYECKOE 06quHI/IC

B TOM 4ucje:

KOHTpOJIbHasl paboTa

Camocrostenbnas paGora

[TPOMEXYTOYHAs aTTeCTalusl B (hopme
dK3aMeHa — 2 cemecTp

i BN
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2.2. TemaTHYecKHH NJIaH U coaep:kaHue yueOHoH aucuunanubl O0O/1.03 MaTtemaTuka

HaumenoBanue
pa3aenoB H TeM

CopepxkaHue yueOHOro maTepHasa, jabopaTopHble H NpaKTHYecKHe paboThl, cAaMOCTOsITE/IbHasi paboTa
o0y4arHXxcs, KypcoBasi paboT (NpoeKT) (eciu npedycmompetivl)

O6bem yacoB

Koabi
KOMIIETEHUHH H
JINYHOCTHBIX

pe3yJ/1bTaToB,
¢popmupoBanuio
KOTOPbIX
cnoco6cTByeT
3JIeMEHT
NpOrpaMmbl
1 2 3
Pazpen 1. BBenenne
CojaepxaHHe y4eOHOro MaTepHaJa 1 IP(6) 1,
MaremaTHka B Hayke, TeXHHKE, SKOHOMHUKE, HHPOPMALIMOHHBIX TEXHOJIOIMAX M MPaKTHYECKOH nesTenbHocTH. Llenu JIP1;8; 759, 14
¥ 3a/1a4¥ U3yYECHUS] MAaTEMAaTHKHU B YUPEKASHUAX HAYaJIbHOTO M CPEIHEro MpodeCcCHOHAIbHOTO 00pa3oBaHHs.
Paspen 2. Anre6pa
Tema 2.1. Copaep#xaHue y4eOHOro maTepHaJa 13
IMoBTOpenwue. Llenbie U paunoHanbHbie YKucna. JleiictButenbHble yucna. [IpubnmkerHbie BoiurcaeHus. KoMiuiekcHbie 9uca. IP(6) 1,
Pa3zBuTHe noHsiTust 0 | Benukas OTedecTBeHHas BOiHa B LM(pax. ITP(y) 2,
yuce. JIP1,5,7,9, 14
Tema 2.2 CojaepxaHue y4eOHOro MaTepHaJa 32
Kopuu v crenenn i | Kopun  wu  crenenn. KopHM HaTypaibHOW CTeMeHM W3 4Yucia W WX cBoMcTBa. CTemeHw ¢
Jiorapu¢pmbl palMOHAIbHBIMHU TIOKa3aTelsMHU, X CBOMCTBA. CTENEHH C NEHCTBUTENbHBIMHU MoKa3aTeasiMu. CBOMCTBA CTENEHH ¢ ITP(6) 2,
JIEHCTBUTEJIbHBIM [IOKA3aTENEM. MMP(y) 2
Jlorapupm. Jlorapupm umciaa. OCHOBHOE JIOrapu(MHUUECKOE TOKAECTBO. JIECATUYHBIE U HATypalbHble JIP 1,5;7,/9; 14
norapudmsl. [TpaBuna neticteuii ¢ torapupmamu. [lepexon kK HOBOMY OCHOBAHHIO.
IpeoGpa3oBanue anredbpanyecKux BbipaxeHHii. [IpeoOpa3oBanue palMOHabHbIX, HPPALIMOHAIBHBIX CTEMEHHbIX,
NoKa3aTeNbHbIX U JOrapu(pMUUECKUX BbIPAKEHHH.
KouTpoabHas paGora no teme: «KOpHH, CTeNeHH, Iorapu(MbI».
Tema 2.3 Coaep:xaHHe y4eOHOro MaTepHaJja 30
OcHoBbI Panunannas mepa yruia. BpauarensHoe nikeHue. CHHYC, KOCHHYC, TAHI'€HC M KOTAHT€HC YMCJIa.
TPUIOHOMETPHH OCHOBHBIE TPUrOHOMETpUYeCKUe ToxkzaecTBa. Popmynbl npuBeneHus. @opmysibl cioxeHus. PopMynbl yIBOEHHS. IP(6) 1,
@Dopmyner  nonosunnoeo yena. IlpeobpazoBaHHs CyMMbl TPUIOHOMETPUYECKMX GYHKLUHWH B NpOM3BENEHHE U [TP(y) 2,
MPOU3BECHHUS B CYMMY. BbipagiceHue mpueoHomMempuyeckux YyHKyu yepes manzenc RONOBUHHO20 apeyMeHma. JIP1,5,7,9, 14
[IpocTeiiliie TPUrOHOMETPUYECKHE YpaBHEHUS. [Ipocmetiuiue mpueonomempuueckue Hepagencmsa. OOpaTHbie
TPUTOHOMETPHYECKHE (VHKLUMHU. APKCHHYC, aDKKOCHHYC, QDKTaHTE€HC YMCa. - B
Tema 2.4 Copaepxkanue yueOHOro marepuaa 18
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DyHKUHH, HX ®yukuun. O61acTh ONpeaeneHnuss U MHOKECTBO 3Ha4YeHHH; rpaduk (QyHKUMH, NOCTpoeHHe rpadMkoB (yHKUHMI, [1P(6) 1,
CBOWCTBA M rpagMKH. | 3aJaHHBIX PA3THYHBIMH COCOOAMM. TIP(y) 4,
CreneHHble, CaoiicTBa QYHKIIMH: MOHOTOHHOCTb, Y4eTHOCTb, HEYETHOCTb, OFPAHHYEHHOCTh, NEPHOAHYHOCTDb. IIpomMexyTKH JIP 1,5,7,9, 14
nokasareJibHble, BO3pacTaHusi M YObIBaHHWsl, HaHOoOJiblllee H HaHMeHblllee 3Ha4YeHHsl, TOYKH SKcTpemyma. I'paduueckas
gorapupmudeckue u | uHtepnperauusi. IlpuMepbl (GYHKUHOHANLHBIX 3aBHCHMOCTEH B peajlbHbIX MNpoLeccax H sIBJIEHHUSX.
TPUrOHOMeTpHYecKHe | ApupMeTHUYeCKHe onepauHH Hal GyHKUHAMH. CloxHas QYyHKUHS (KOMIO3HIHSA).
¢yuxunn. O6pathbie | O6paTtHbie QyHkunn. Obnacme onpeoenenus u obnacme 3uauenusi obpamuou (ynkyuu. I'pagpux obpamuou
TPHTOHOMETpHYECKHE | (hyHKYyuUU.
OVEINTVTR IpeoGpa3oBanusi rpadukoB. [TapaienbHblii NepeHOC, CHMMETPHSI OTHOCHUTENILHO OCEH KOOPJMHAT U CHUMMETPHS
OTHOCHMTEIbHO Hadasla KOOpAMHAT, CHMMETPUS OTHOCHTENILHO NMPSAMOM y = X, PacTsiKEHHE M CiKAaTUe BHOIb OCeH
KOOpJHMHAT.
CreneHHble, MoKa3aTesibHble, JiorapudMUYeckue U TpUroHomeTpuuyeckue GyHKUMH. OnpeneneHus (QyHKUHMH, HX
CBOWCTBA U rpaUKH.
OO6paTHbIe TPHIOHOMETPHYECKHE PYHKLIHH.
BkJiia coBETCKOro MateMaruka, rnejarora, 10ktopa ¢pusnuko-mMaremaruyeckux Hayk B.JI. [oH4apeHko B pa3BuTHe
MOHATUA QyHKLMH.
Tema 2.5 CopepxaHue yueOHOro maTepHaJa 30
YpaBHeHust u PaBHOCH/ILHOCTb YPaBHEHHIi, HEPABEHCTB, CHCTEM.
HEepaBeHCTBa PaunoHanbHble, HPPAalLlHOHA/IbHBIE, NOKa3aTe/IbHbIE, JorapupmMuyecKkue M TPHTOHOMETPHYECKHE YPAaBHEHHS I1P(6) 4, 8,
u cucrembl. OCHOBHBIE TMPHUEMbl WX peELIEHUS (Pa3NOKEHHWE HAa MHOMKHMTENIH, BBEIEHUE HOBBIX HEW3BECTHBIX, IP(y) 2,
NO/JICTAHOBKA, rpaMueCcKuii MeTox). JIP1,5,7,9, 14
PaunonajbHble, NoKa3aTejlbHble M JiorapupmMuyeckHe HepaBeHCTBA. OCHOBHbIE TMPHEMBbl HMX pELICHHS.
HcnoJsib30BaHHe CBOHCTB M rpad)MKoB PYHKUHMH NPH peLlieHWH YPABHEHHH H HepaBeHCTB. MeTO MHTEPBAJIOB.
H306pakeHHe Ha KOOPAWHATHOH MIOCKOCTH MHOKECTBA PEIIEHHH YPABHEHNH U HEPABEHCTB C JIBYMs NIEPEMEHHBIMU
1 UX CHUCTEM.
[IpMeHeHHe MaTeMaTHYeCKMX METOJOB Ul PELUCHHUs COJAEP)KAaTeNbHbIX 3a/Jay M3 pasMuHbIX 00JacTel Haykd W
npakTvky. MHTeprnpeTanys pe3ynpTaTta, YU4eT peabHbIX OTPaHUYEHHH.
KonTposbHasi pa6oTa no Teme: «Pelienne nokasaTeJbHbIX M JIOTapU(YMHUUECKUX YPABHEHUH W HEPABEHCTBY.
Paszpen 3. HAYAJIA MATEMATHYECKOI'O AHAJIM3A
Tema 3.1 CopepxaHHe y4eOHOro MaTepHaJia 24
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IIponsBoanas. IMpoussoaHasi. [loHATHe O TpOM3BOAHOW QYHKLMH, €€ reoMeTpuyeckuil W Qusnyeckuit cmbici. YpaBHeHHE I1P(6) 2, 5, 9,
KacatesibHOM K rpaduky ¢yHkuuu. [1pou3BOHBIE CYMMBbI, Pa3sHOCTH, MPOU3BEAEHHs, 4YacTHOro. [Ipou3BOHBIE I1P(y) 2,3.4,
OCHOBHBIX JJIeMeHTapHbIX (QYHKUMHA. [IpuMeHeHHe NpOU3BOAHOW K HCCIENOBaHUIO (YHKUMH W MOCTPOEHHIO JP1;:5,7,9,:.14
rpadukoB. [IpouszsooHsie 0bpamHoll pyHkyuu u KOMRO3UYUU PYHKYUU.
[Tpumepsbl UCMONB30BaHUSA MPOU3BOAHON [UI HAX0XKAECHUA HAWITYYIIEero pelieHus B MPUKIaaHbIX 3ajadax. Bropas
MPOU3BO/IHAS, €€ TeOMETPUUECKHii U hu3nyeckuit cMpic. [IpuMeHeHHe MPOU3BOIHOM K UCClIeIOBaHUIO QYHKIMI U
noctpoeHuto rpadukoB. HaxoxaeHne CKOPOCTH s Mpoliecca, 3aaaHHoro Gopmynoit u rpadukom. [Ipakrideckoe
MPUJIOKEHHE TPOU3BOTHOM.
KouTpoabHas pa6ota no Teme: « [IpousBonHas QyHKUMH U e€ MPUIOKEHHA»
Tema 3.2 Coaep:xkaHue yueGHOro maTepHaga 20
IlepBooGpa3Has u IMepBooOpa3Hasi M MHTerpaa. HeonpeneneHnHblii MHTErpan U ero cpoiictea. HenocpeacTBeHHOE MHTErpUpOBaHMUE,
MHTerpa. METOJ1 3aMEHBI. IIP 2,5,
OnpenesieHHbIH HHTErpajJ H €ro reoMeTrpHyeckHii cmbicj. OCHOBHbIE CBOWCTBA OMNpPENEIEHHOr0 HMHTErpala. ITP(y) 2.4
[IpMeHeHHEe OMpPENENEHHOr0 HWHTErpaja I HaxOXAEHWs IUIOIaJM KpHBOJMHEHHOW Tpaneuud. Popmyna JP1,5,7,9, 14
Hetorona—JleiOHuua. [Ipumepsl NpUMeHeHUs MHTerpaia B (pU3NKe U reOMETPHH.
KouTposabHas padora no Teme: «OnpeliesieHHbIH HHTETPAJl ¥ €T0 MPUIIOKEHHUS .
Pa3zpnen 4 I'eomeTpus
Tema 4.1 CopaepkaHune y4eOHOro MmaTepuaJjia 10
psimbie u AKCHOMbBI NJIAHHMETPHH. B3aHMHoOe pacnoiokeHHe ABYX NPsIMBIX B MPoCTpaHcTBe. [lapajuiesbHOCTh MPAMOM U
TJIOCKOCTH B TUI0CKOCTH. [lapannenbHOCTh IIOCKOCTEH. P (6) 3, 6,
NMPOCTPAaHCTBE IMepneHaHKYAAPHOCTD NPAMOi H MJI0CKOCTH. [lepneHAnKyIAp ¥ HaKJIOHHAsA. YT0J MeXIy MPSIMOH U IJIOCKOCTBIO. IMP(y) 1,
JIByrpaHHblii yroji. Yroji MexIay MI0CKOCTAMHU. [1epneHanKynsapHOCTb ABYX IIOCKOCTEMH. JIP1,5,7,9, 14
IeomeTpuyeckne npeoOpa3oBaHUsi MPOCTPAHCTBA: Napajle/ibHbIH NepPeHoC, CHMMETPHSI OTHOCHTEJIbHO
njaockocTu. [lapamnensHoe — npoekTupoBaHue.  [Inowads — opmoconaneHou  npoexkyuu.  H3o0paxeHue
MPOCTPAHCTBEHHBIX QUryp.
Tema 4.2 Copepxanue yueOHOro MaTepHaJia 10
MHOrorpaHHHKH. Bepuuunbl, pebpa, rpaHd MHOrOrpaHHuKa. Paseepmia. Muozocpannvie yenvi. Beinyknsie muozocpannuxu. Teopema
H3mepenns B Dinepa. Npusma. Ilpsimast u naknonnas npusma. IllpasuabHas npusma. lapannenenunen. Ky6. I1P(6) 6,
reoMeTpHH. [Mupamuna. [paBunbHas nupamuza. YceyeHHas nupamuia. Tetpasap. O6bem u ero usmepenue. Popmyibl oobema IP(y) 1, 2,
Ky0a, MpsIMOYTOJILHOTO Mapajiienenunesia, Npu3Msl, upaMuabl. CHMMeETpHH B KyOe, B mapaJjuienenuneae, B JaP1;5,7;9; 14
npusme ¥ nupamuie. Ceyenusi Kyb6a, npu3Mbl U MHPAMH/bI.
[IpescTaBneHue o MPaBUIbHBIX MHOTOrPaHHHUKaX (TeTpadap, KyO, OKTa’ap, 10AeKa’Ap U HKOCAIP).
Tema 4.3 Copep:kanue yueOHOro MmatepuaJia N 8
Tena u noepxHocTH | L{ununap u koHyc. Ycevennwitt konyc. OCHOBaHHe, BbicOTa. O0KOBasi MOBEPXHOCTb., 00Opasytolas, pazsepTka. Ocesvie
BpalleHHus ceueHusl u ceveHus, napanienbhble 0CHOBAHUIO. ITP(6) 6.
DopMyJibl [JI0UIAAN MOBEPXHOCTEH LMIHHAPA U KOHYca. POpMyJibl 00bEMa LIMIIMH/IPA, KOHYCA. [TP(y) 1. 2,
Llap u cdepa. ux ceueHus. Kacamenvnas nnockocme k chepe. DopMyJibl o6beMa wapa v niowaau cdepsl. JP1,5.7.9, 14
Mono6ue Ten. OTHOWIEHUS MIOIAAEH TOBEPXHOCTEH M 00bEMOB MOAOOHBIX TeN. YHCII0 T NPH BbIYKCIIEHHH 00BEMOB
| | TenBpauenus. - G i S 4 E N R R N -
L Temadd | Conepxanue yueOHOro matepuaa 12
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Koopaunatel n

[IpsiMoyroJibHas (JekapToBa) CMCTeMa KOOpAMHAT B MpocTpaHcTBe. DOpMysia pacCTOSHUS MEXKAY ABYMsI TOYKAMH.

BEKTOpbI VYpaBHeHUs cepbl, mrockocmu u nPAMOou. [TP(6) 6,
Bektopsl. Monynb BekTopa. PaBeHcTBO BekTOpoB. CllOK€HHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YHCIIO. [MP(y) 1,2
Pa3noxeHue BEKTOpa MO HANpaBieHUAM. YTosl MexAy AByMs BekropamH. [Tpoekuus BekTopa Ha ock. KoopauHaThl JIP1,5,7,9, 14
BekTopa. CKalsipHOE MPOU3BEIEHUE BEKTOPOB.
Hcnonb30BaHKe KOOPAMHAT U BEKTOPOB IIPU PELIEHMH MAaTEMATHYECKUX W MPHUKJIAJHBIX 3a/1ay.
KouTposibHas paboTta no teme: «JIeHCTBHUs Hall BEKTOPAMMY.
Paznen 5 KomOHHaTOpPHKA, CTATHCTHKA H TEOPHUsl BEPOSITHOCTEH
Tema 5.1 CopaepxkaHue yyeOHOro MaTepuasa 6
JJIeMeHTbI OCHOBHbBIE MOHATHS KOMOWHATOPUKH. 3aa4M Ha MOJACYET YUCIA pa3MEIeHHUH, MepecTaHOBOK, COYeTaHHi. Pemenne ITP(6) 7,
KOMOHHATOPHKH 3aja4 Ha nepeGop BapuaHToB. Dopmyna OuHomMa HbloToHa. CBoMcTBa OHHOMHHAIBHBIX K03 HULMEHTOB. [TP(y) 5,
Tpeyronbuuk Ilackans. [IpuknagHeie 3anauu. JP1,5,7,9, 14
Tema 5.2 Copep:xxanune yueOHOro MaTepHaja 4
DJ1eMeHTbI TEOpHH CoObITHE, BEPOATHOCTb COOBITUS, CIIOKEHHE M YMHOXKEHHE BepOATHOCTEH. [TOHATHE O HE3aBHCHMOCTH COOBITHIA.
BEPOSITHOCTEH H JlvckpeTHas ciyyaiiHas BEJIMYMHA, 3aKOH ee pacrpelefieHus. UHCIIOoBble XapaKTePHUCTHKH JUCKPETHOM CiydailHON I1P(6) 7,
MaTeMaTH4YeCKO# BeJTMUUHBL. [ToHsATHE 0 3aKOHE OOJIBIIUX YHCE. [TP(y) 5,
CTaTHCTHKH [IpencraBnenne naHHbIX (TabMuLbl, AMAarpaMMbl, rpadMkH), reHepalbHas COBOKYMHOCTb, BbIOOpKa, CpeaHee JP1,5,7,9, 14
apudmeTHyeckoe, MeauaHa. [loHATHE O 3ajayaX MaTeMAaTUYECKOM CTATUCTUKH. PelneHue MpakTHYECKWX 3amad C
NPUMEHEHHEM BEPOSTHOCTHBIX METOO0B. [IpukiaaHbie 3anauu.
Hcnonb3oBaHUE CTATUCTHYECKUX PUEMOB, METO/IOB JUIsl aHATM3a OKPY KAIOLIEH Cpe/ibl U €€ OTAENbHBIX
KOMITOHEHTOB.
IIpomexyTouHas 18
aTTecTauus

Bcero:

236
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3. YCJIOBUS PEAJIM3ALIAU ITPOT'PAMMBI YYEBHOM JUCLUITIAHDBI

3.1. las peaiM3auuu NporpaMMbl y4eOHOH JHCUHMIUIMHDBI J0JKHBI ObITH NPEIYCMOTPEHbI CJIEY 0 IIHE
crneuMajibHble MOMeleHusl:

Kabuner MaTeMaTUKH U MyJIBTUMEIUHHOTO (KOMITBIOTEPHOTO) IIEHTPA.

O6opynoBanue yyeOHOro KabuHeTa:

- 10CaJ0YHbIE MECTa M0 KOJIMYECTBY 00YYarOIIUXCs,

- pabouee MeCTO MpernoaaBares,

- HarjisJaHple MOoCOOUs (KOMIUIEKThl Y4eOHBIX TaOJMIl, IIAKATOB, MOPTPETOB BBLIJAIOLIMXCSH YYEHBIX-
MaTeMaTUKOB U Jp.);

- HH(OPMAIIMOHHO-KOMMYHHUKATHBHbIE CPEJICTBA;

- 9KpaHHO-3BYKOBBIE [TOCOOHSI;

- O6ubnuoreunsldt GoHm.

3.2.1 OcHOBHbIE MEeYaTHbIE H3JAHUS

3.2.2 OcHOBHbIE 3JIEKTPOHHbIE H3AaHHS

I.AnumoB . A., Konsrun FO. M., Tkauéra M. B. u ap.

Marematuka: anrebpa M HayaJa MaTeMaTH4YeCKOro aHaluW3a, reoMmeTpus. Ausrebpa W Havaia
matemaruueckoro aHamuza  10-11  kmace. VY4yeOHuk, bBa3oBeridi u  yriyOn€HHBIM  ypoOBeHb:
Mocksa:[Ipocsemenue,2023r

https://media.prosv.ru/media/original images/cover-485563-web SWOLUKR.jpg

2. Iloropenos A.B.,

Marematuka: anrebpa W Hayajla MaTeMaTHYeCKOro aHaimu3a, reomeTpus. [eomerpus. 10-11 knacc.
Yyebuuk; Mocka:[IpocBemenue,2022r.

https://media.prosv.ru/media/original _images/cover-485572 ¢819t9z-web jWdM]YR.jpg

3.2.3 lonoJiHUTEIbHbI€ HCTOYHUKH

3. Mep3snsk A.I'., Homuposckuii JI.A., [Toxsikos B.M./ ITox pen. [Togonsckoro B.E.
Anrebpa. 10 kiace. YueOHuk. Yrinyonéunsiit yposenb; Mocksa:IIpocsemenune,2023r.
https://media.prosv.ru/media/original _images/cover-112-0111-01.jpg

4.Mep3snsk A.I'., Homuposckuit [I.A., [TonsikoB B.M./ ITox pen. [Togonsckoro B.E.
Anrebpa. 11 knacc. YueOHuk. Yriayonéunslit yposenb; Mocksa:IIpocemenne,2023r.
https://media.prosv.ru/media/original _images/cover-112-0112-01.jpg

5.byry3os B.®., Ilpaconos B.B. / Ilon pen. CanmoBuuuero B.A., Maremaruka: anrebpa M Hauyaia
MaTeMaTHYECKOro aHaiu3a, reoMerpus. leomerpus. 10 - 11 kmacc. VYueOHuk. basosblii ¢
yray6aénnbiiiypoBai;Mocksa:ITpocsetienne,2022r.  https://media.prosv.ru/media/original_images/cover-
485564 Felwk3T-web_7A8tcQE.jpg
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4. KOHTPO.Ib U OLIEHKA PE3YJIbTATOB OCBOEHHSI
YYEBHOM AU CHUATLIAHBI

PesysbTaTbl 00yyeHus

| KpuTepun ouenku

| @DopMbl U METO/1bl OLIEHKH

3Hanus

3HaTh O MATEMATHUKE KaK YaCTH
MHPOBOM KYJIBTYPBI H O MECTE
MaTeMaTHKH B COBPEMEHHOM

LM BUJIM3AIMH, O cIIocobax
ONHUCaHUs Ha MATEMATUYECKOM
A3bIKE SABJIEHUH peabHOro MUpa

JleMoHCTpHUpyeT 3HaHus
CII0COOOB ONHCAHHSI SBJICHHH
peaJIbHOrO MHpa Ha
MaTEMaTUYECKOM SI3BIKE.
[ToHrMaeT 3HaYUMOCTH
MaTEeMaTUKHU JJIs Hay4HO-
TEXHUYECKOI o Mporpecca,
(bopMHpyeT OTHOIIEHHE K
MaTeMaTHKe KaK K 4acTH
0011€YeI0BEYECKOM KYIbTYPBI

YcTHBIM onpoc,
TECTUpPOBaHUE,
becenna- obcyxkaeHHE,
HH/IMBU/yaIbHOE MPOCKTUPOBAHHE |

3HaTh O MaTeMaTHYECKUX MOHSATHUSIX
KaK O B&XXHEHIIMX MaTEMAaTUYECKUX
MOJICJIAX, MTO3BOJISSIOLIUX OIIUCHIBATH
W HU3Yy4aTb pa3sHbIC IPOLECChI U
SIBJICHHS; 3HATh O BOBMOXHOCTAX
AKCHOMATH4Y€CKOTO IMMOCTPOCHHUS
MaTeMaTHYCCKUX TCOpHﬁ

JleMOoHCTpHUpYeT 3HaHUs O
MaTeMaTUYECKHUX ITOHATUIX KaK
BOXHEHUIIINX MAaTEMaTHYECKUAX
MOJIEJISIX, ITO3BOJISIOLIIAX
OIMCHIBATH U U3y4YaTh pa3HbIe
IIPOLIECCHI U SIBJICHHS;
IMOHUMAET BO3MOYKHOCTH
aKCHMOMaTU4ECKOT0 MOCTPOCHHUS
MaTeMaTH4YECKUX TEOPUi

VYcTHBIN onpoc. '
TECTHpPOBaHHE,

becena- oOCyKIeHHE,
HUHJUBUYaJIbHOE POEKTHPOBAHHE

4
\
l
|

3HaTh METO/IBI 1I0KA3aTENILCTB U
AJIFOPUTMBI pelIeHUs

JleMOHCTpUpyeT 3HaHHUs
METOJIOB JI0Ka3aTeNIbCTB U
JITOPUTMOB pELICHHUs

YcTHBIH onpoc,
TECTUPOBAHHE,
Oecena- oOcyxaeHue,

UHIMBHAYaJIbHOE IPOEKTHPOBAHHE |
|

3HaTh CTaHAAPTHbIE TPHEMBI
peLIEHUs] pallMOHATIBHBIX U
MppaLMOHAIBHBIX, IOKa3aTEIbHbIX,
CTENEHHBIX, TPHTOHOMETPUYECKHUX
YPaBHEHHH U HEPABEHCTB, UX
cUCTEM

JleMoHCTpHpyeT 3HaHUsA
CTaHJapTHBIX IIPUEMOB
pELIEHUs]  PalUMOHAIBHBIX H
HppalMOHAIbHBIX,
[I0Ka3aTeIbHBIX,  CTENEeHHBIX,
TPUTOHOMETPHUECKUX

YpPaBHEHH W HEPaBEHCTB, MX
CHUCTEM

YcTHBIH onpoc,
TECTUpPOBAHUE,
becena- oOcyxaeHue

3HaTh OCHOBHBIE IMMOHATHSA, HACH H
MCTO/ZIbI MAaTEMATHYECKOI'O aHaJiu3a

JemoHcTpupyet 3HAHUS
OCHOBHbIE TIOHATHH, HAEH U
METOJI0B MaTeMaTHYECKOI0
aHajau3a

YCTHBIH onpoc,
TECTUPOBAHUE,
Hecena- obcyxaeHue |

3HATh OCHOBHBIE [TIOHATUS O
[JIOCKUX U MPOCTPAHCTBEHHBIX
reOMEeTpUYECKUX Urypax, ux
OCHOBHBIE€ CBOMCTBA;

Bnaneer ocHOBHBEIMH
MOHSTHSIMH O IJIOCKHX U
IIPOCTPAHCTBEHHBIX
reOMeTpHYECKUX (purypax, ux
OCHOBHBIX CBOMCTBax

YcTHBIH onpoc.
TECTUPOBAHHUE, ]
Oecena- oOCy)IeHHE

3HaTh O IpoLeccax H ABJIEHHUSX, JleMOoHCTpUpyeT  3HaHHS O | YCTHBIN OIpoc,

MMEIOLIMX BEPOSTHOCTHBIN npoueccax U ABJICHUSX, | TECTHPOBAHUE, |
XapakTep, O CTaTUCTHYECKUX UMEIOIIUX BEPOSTHOCTHBIN | Oecena- obcyxaeHue T
3aKOHOMEPHOCTSIX B pealbHOM Xapakrep, CTaTHCTHYECKUX |
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MHpe, 00 OCHOBHBIX MOHSATHSX

3aKOHOMEPHOCTAX B p€aJlbHOM

JJIEMEHTApPHOU TEOPUH MHpPE, OCHOBHBIX  TOHSITHSIX
BEPOATHOCTEH 3JIEMEHTAapHOU TEOPUH
BEPOATHOCTEN

3HaTh HHOpPMAIIHIO O
HEODOXOMMMOCTH JI0KA3aTeNIbCTB IPH
000CHOBaHMH MaTEMaTHYECKUX
YTBEPKIACHHUH U POJIM aKCHOMATHKH
B IIPOBEACHUU I€YKTHBHBIX
paccyKIeHuH

JleMOHCTpUpYeT 3HaHHUS O
HE0OXOMMOCTH JI0Ka3aTeLCTB
Ipu 000CHOBaHUH
MaTEMaTHYECKUX YTBEPKIACHUH
U POJIM aKCHOMATHKH B
IPOBEAEHUH 1€ AYKTUBHBIX
paccyKIeHHUH

VYcrTHbI# onpoc,
TECTUPOBAHHE,
Oecena- oOCykaeHHE

3HaTh NOHATHH anmnapar 1o
OCHOBHBIM pa3zzieiiaM Kypca
MaTeMAaTHKH; 3HaTh OCHOBHEIE
TeopeMbl, (HOPMYJIbI

JleMOHCTpUpYeT 3HaHUS
MOHATHHHOIO annapaTa o
OCHOBHBIM pa3jieflaM Kypca
MaTeMaTUKHU; 3HaeT OCHOBHbIE
TeopeMbl, HopMyIIbI

YcTHbIR onpoc,
TECTUPOBAHHUE,
Oecena- oOCyx)aeHHE

3HATh OCHOBHBIE [TOHSTHUS
MaTeMaTUYECKOIr0 aHaJIM3a U UX
CBOMCTBa

dopmupyeT npeacTaBieHus 0o
OCHOBHBIX ITOHSITHIX
MaTeMaTHYECKOr0 aHaIu3a U UX
CBOMCTBAX

VYcerHblii onpoc,
TECTHPOBaHHE,
Gecena- oOCyxaeHHE

YMmenus

YMeTb NPUMEHSTh METOIBI
JI0Ka3aTebCTB U aJITOPUTMBI
peLlIeHus], TIPOBOIUTH
JlI0Ka3aTelbHbIe PacCyKICHHUS B
XOJle pelIeHHUs 3a1a4

[IpumensieT MeTobI
JI0Ka3aTeIbCTB U AJITOPHTMOB
pelIeHusl

OueHka pe3yJibTaTOB BbIMOJIHEHHS
UHAMBUYAIBHOTO 3a/IaHH.
CaMOCTOSITEJIbHOU paboThl.
KOMIIBIOTEPHOI'O TECTUPOBAHHSI.
KOHTPOJIbHOH paboThl

YMeThb pemiath paluoHaIbHbIE U
UppalMoHalIbHbIE, I0Ka3aTelbHbIE,
CTENEHHBIE, TPUTOHOMETPUYECKHE
YyPaBHEHMS U HEPABEHCTBA, UX
CHCTEMBI, HCIIOJIB30BaTh TOTOBBIE
KOMIIBIOTE€PHBIE IPOTrPAMMBI, B TOM
4MCIIe 1J1s TIOUCKA Iy TH PEIIeHUs
WIUTIOCTPALIMH PEIICHUS YpaBHEHHUH
M HEPaBEHCTB

JleMoHcTpUpyeT yMeHue
pelarh palMoOHaJIbHbIE U
UppalUOHAIbHEIE,
[I0Ka3aTelbHbIE, CTEIIEHHEIE,
TPUTOHOMETPUYECKHUE
YPaBHEHUs U HEPABEHCTBA, UX
CHUCTEMBI, UCIIOJIB3YET T'OTOBBIE
KOMIIBIOTEPHBIE IPOrPaMMBbl, B
TOM YHMCJIE IS [IOUCKA ITYTH
PELUIECHUS U UILIIOCTpAlUU
pelIEeHUs YPABHEHUH U
HEpPaBEHCTB

OueHka pe3yabTaTOB BbINOJIHEHHS
UHIUBHUAYAIbHOIO 3a/1aHMsl.
CaMOCTOSTEIIbLHON paboThl.
KOMIIBIOTEPHOT'O TECTUPOBAHHUSI.
KOHTPOJIbHOH paboThl

S

YMeTh pacro3HaBaTh Ha YepTeKax,
MOJIENISIX U B peaJIbHOM MHpE
reoMeTpHyYecKHe (QUTyphI;
IIPUMEHSTh U3yUYeHHbBIE CBOUCTB
reoMeTpuyeckux Guryp u hopmyi
JUISl pEIIEHUs] TEOMETPUYECKHUX
3ajjay 1 3aJ1a4 ¢ MPaKTUYECKUM
cojiepKaHHEM

Pacrnio3Haet reoMeTpuyeckue
GbUrypsl Ha 4epTexax, MOAEIIX
U B peaJIbHOM MHUpE, IIPUMEHSIET
U3y4YeHHbBIE CBOHCTB
reoMeTpHYeCKuX (HUTYp H
bopMyIT TS peleHHst
reOMEeTPHYECKUX 3a/1a4 U 3a1a4
C MPAaKTHYECKUM COZIepIKAHHEM

OreHka pe3yJbTaTOB BBIOJIHEHHSI
UHIAUBUAYAIbHOIO 3aJaHMUsl.
CaMOCTOSITEJIbHON paboThl.
KOMIIbIOTEPHOI'O TECTUPOBAHMS,
KOHTPOJIbHOM paboThl

YMeTh HaXOTUTH M OLIEHUBATH
BEPOSTHOCTH HACTYIIJICHUS COOBITHH
B [lpOCTCﬁH.[MX [IPAKTHYECKHX
CUTyallusIX U OCHOBHBIC

JemoHcTpupyeTr ymenue
HAaXOJMThb U OLIEHUBATh
BEPOSITHOCTH HACTYILJICHUS]
COOBITHI B poCTEHIIHNX

OrneHka pe3ysbTaToB BbINOJHEHUS
MHJIMBU/IYaJIbHOT'O 3a/1aHHs.
CaMOCTOSATEIbHOM padoThl.

KOMITIBIOTEPHOI'O TECTHPOBAHHUA

|
\
|
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XapaKTEPUCTUKH CITyYaMHbBIX
BEJTMUMH

MPAKTUYECKUX CUTYaLHAX U
OCHOBHBIE XapaKTEPUCTUKH
CIIy4alHbIX BEJTUYHH

YMeTh A0Ka3bIBaTh TEOPEMBI U

I[oxaszaeT TE€OPEMBI U peHIacT

—

OrneHka pe3yJbTaTOB BbIMOJIHEHHS

HaXOIMTh HECTAHIAPTHBIE CIIOCOOBI | 3a1a4u HECTaHJapTHBIM | MHIUBHyaJbHOTO 3aaHusi,

pelieHus 3aaa4 crocobom CaMOCTOSTENIbHOM paboThl,
KOMITBIOTEPHOTO TECTUPOBAHHUSL. 1
KOHTPOJIbHOH paboThl

YMeTh MOJIEIMPOBATh peabHbIC Pemaer 3aJa4u ¢ | OueHka pe3ysIbTaTOB BbIIOJIHEH s

CUTYyallMH, UCCIIeIOBATh
MOCTPOCHHBIE MOJIEIH,
MHTEPIIPETUPOBATD MOJTyYEeHHbBIH
pe3yJibTaT

IIPaKTUYECKUM COACPIKAHUEM

MHIMBHYaJbHOIO 3a7aHHsi,
CaMOCTOSITEIbHOU paboThl.
KOMIIBIOTEPHOT'O TECTHPOBAHUSI

YMETh XapaKTepu30BaTh OBEICHHE
(yHKLHH, HCTIOJIB30BAThH

I10JIy4YEHHBIE 3HAHUS J1JIs1 OTTMCAHHUS
¥ aHalli3a peaJIbHbIX 3aBUCUMOCTEH

XapakTepusyeT MoBeIeHHe
¢bynkumii. [Tpumensier
NOJyYEHHBIE 3HAHUS IS
OIMCaHMS U aHAJIN3a PeaIbHbIX
3aBUCUMOCTEH

OueHka pe3yJIbTaToB BbIIOJHEHHS
HMHIUBUYaJIbHOI'O 3a/aHusl,
CaMOCTOSITEIbHONH paboThl, \
KOMIIBIOTEPHOI'O TECTUPOBAHUSI

YMeTb COCTaBJISTh BEPOSITHOCTHBIE
MOJIEJIH TIO YCJIOBHIO 3aJ1auH U
BBIYHCIISATH BEPOATHOCTH
HACTYIUICHHsI COOBITHIA, B TOM YHCJIE
¢ IpuMeHeHueM (Hopmy.I
KOMOHWHATOPUKH U OCHOBHBIX
TEOPEM TEOPHH BEPOSITHOCTEH;
MCCIIeI0BATh ClTy4YaiHble BEJTHYHHBI
10 UX pacnpeneeHHIo

JemoHcTpupyeT ymMeHue
COCTaBJISITh BEPOSTHOCTHEIE
MOJIEJIH I10 YCIIOBHIO 3aa4H U
BBIYUCIISATh BEPOSITHOCTH
HACTyIUIeHUs! COOBITUM, B TOM
4UcIIe C IPUMEHEHUEM (OpMYIT
KOMOHWHATOPUKH U OCHOBHBIX
TEOPEM TEOPUHU BEPOSTHOCTEH;
HCCJIEI0BAaTh CIyYalHbIE
BEJIMYMHBI 110 UX
pacupeneseHuIo

OreHKa pe3yJbTaTOB BBINOJIHEHHS
MHIMBUIyaTIbHOTO 3a/1aHUs, i
CaMOCTOSATEbHON paboThl.

KOMITBIOTEPHOT'O TECTHPOBAHHUSI ;»

HaBbiku

Brnaners HaBBIKAMH HCITOJB30BAHUS
FOTOBBIX KOMIIBIOTEPHBIX ITPOIrpaMM
[IpyU pCLICHUH 3a1a4

Bnaneer naBbikaMu
HCIIOJIb30BAaHHUSI TOTOBBIX
KOMIIBIOTEPHBIX IIPOrPaMM IpH
pelleHUH 3314

OueHka pe3yibTaToB ‘
HUCITIOJIB30BaHUs I'OTOBLIX

KOMITBIOTEPHBIX [TPOrpaMM IpH ‘
peLIeHUH 3a/1a4




