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Pabouas mporpamma ydyeOHOro mnpeamera MaremaTuka paszpaboraHa Ha ocHoBe dDenepaiabHOTro
rOCYJapCTBEHHOTO 0O0pa30BaTEeNbHOIO CTaHAApTa IO CIEIHATbHOCTH  CPEIHEro NpogecCHOHAIHLHOTO
obpazoBanust 27.02.07 VYmnpaBieHue KauecTBOM NPOAYKIHH, MPOIECCOB U yCIyr (MO OTpacism),
yTBepkeHHoro [Ipukaszom munuctepcta npocsemieHus ot 14.04.2022 Ne 234, ¢ yuetom DenepaibHOro
rOCy/IapCTBEHHOI'O 00pa30BaTeIbHOrO0 CTAaHJAApTa CpeAHero obmiero  o0pa3oBaHUS, YTBEP>KICHHOIO
[Tpukaszom Muno6puayku Poccum ot 17.05.2012 Ne 413 u ¢enepanbhoil 00pazoBaTeIbHON MPOrpaMMBbl
cpenHero obmiero obpa3oBanusi, yrBepxaeHHON [Ipukazom MunucrepctBa [IpocBemenuss Poccuiickoit

®enepanuu ot 18 mas 2023r. Ne 317

Opranusanusi-pa3padoT4nk:

Cankr-IlerepOyprckoe rocymapcTBeHHOE OIOKeTHOE MpodeccnoHaabHOEe 00pa3oBaTeIbHOE YUPEXKICHHE

«Akanemus npoMbliieHHbIX TexHoaorui» (CI16 IBIIOY «AIIT»)

PazpaboTunkm:
PaxaeBa E.A.- npenogaBarens CII6 ['BIIOY «AITT»
Pabouass mporpamma paccMoTpeHa Y4eOHOW IMKJIIOBOM KOMHCCHUEH €CTeCTBEHHOHAYYHBIX U

0011e00pa3oBaTeIbHBIX TUCIUILIMH.

PaGouas nmporpamma cOOTBETCTBYET TPEOOBAHUSAM K CO/IEPIKAHUIO, CTPYKTYpPE, OPOPMIICHUIO
[Tpotokon Ne 10 ot 06 uronst 2023r.
[Ipeacenarens YLK — PaxaeBa.EA

ITporpamma omobpena Ha 3acenanuu Ilegarorndeckoro coera OY n peKOMEHJ0BaHa K MCHOJIb30BaHUIO B
y4eOHOM Iporiecce.

[Iporokon Nel ot 30.08.2023



COJEP)KAHUE

OBIIAA XAPAKTEPUCTUKA PABOYEM ITIPOT'PAMMbBI YYEBHOTI'O
INPEJIMETA

CTPYKTYPA U COAEPKAHUE YYEBHOI'O ITIPEJIMETA
YCJIOBUSA PEAJIM3ALIMU YYEBHOI'O ITPE/IMETA

KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O
IMPEJIMETA



OBIIASI XAPAKTEPUCTHUKA PABOUYEHN ITPOTPAMMBI YYEBHOI'O ITPEJIMETA

«MaTteMaTuKa»

1. MecTto yueOHOIO NpeaMeTa B CTPYKTYpe OCHOBHOIi 00pa3oBaTe/ibHOI MPOrpaMMBbl:

VYueonsiii npeamer OOIL.07 Marematuka sBseTCs 0053aTeIbHON 4acThi0 00111e00pa30BaTEIbHOTO MK B
coorBercTBUM co PI'OC CIIO no cnenumansHoctu 27.02.07 YnpasieHue Ka4eCcTBOM HPOAYKIMH,
MPOLECCOB U YCJIYT (M0 0OTPaCyIsiM)

Ocob6oe 3nauenue npeameT umeeT npu Gpopmupoanuu u pazsutuu OK 01, OK 02, OK 03, OK 04,
OK 06.

2. Ilnanupyemble pe3yJIbTAaThl OCBOEHHS YU4eOHOI0 MpeaMeTa:

Ocoboe 3HaueHue yuyeOHbIH MpeaMeT nMeeT pu GOPMUPOBAHUH U PA3BUTUH OOIIMX KOMITETECHIIUHA:

OK 1 BeiOupars crioco0sl penieHus 3aaa4 npodecCHoHaIbHON AeSITeTbHOCTH IPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 2 Hcnonp30BaTh COBpEeMEHHBIE CPE/ICTBA IMMOMCKA, aHAIN3a U HHTEPIIPETAlUN HH)OPMAIH U
MH(OPMAaLMOHHbIE TEXHOJIOTHH JUIs BBIIOJIHEHUS 3a/1a4 IPO(PECCUOHABHOMN 1eATEIbHOCTH

OK 3 [lnanupoBaTh U peaTn30BbIBATH COOCTBEHHOE POPECCHOHATBHOE U TMYHOCTHOE PAa3BUTHE,
IPEIIPUHUMATENbCKYIO IEATEIBHOCTh B IPO(ecCHOHaNbHOM chepe, UCI0NIb30BaTh 3HAHUS M0 (PMHAHCOBOM
IPaMOTHOCTH B Pa3JIMYHbIX )KU3HEHHBIX CUTYaLUAX

OK 4 3DddexTrBHO B3aMOEIICTBOBATH U pabOTaTh B KOJJICKTUBE U KOMaH e

OK 6 IlposBasaTh rpakJaHCKO-NIATPUOTUYECKYIO MMO3ULIMIO, JEMOHCTPUPOBATh OCO3HAHHOE MIOBE/IEHUE Ha
OCHOBE TPAJMIIMOHHBIX O0II€YETIOBEYECKHX LIEHHOCTEH, B TOM YHCJIE ¢ YIETOM rapMOHU3ALUN
MEXHAIIMOHAIBHBIX U MEXPEIUTHO3HBIX OTHOIIEHUHN, MPUMEHATh CTaHIapThl aHTUKOPPYIIIHOHHOTO
IIOBE/ICHNUS;

B pamkax nporpammbl yueOHOM JUCHUIUIMHBI 00y4aroIUMUCs ocBauBatoTcs TMYHOCTHBIE (JIP),
MetanpeametHsie (MP) u npenmeTHsle pe3ynbTarhl yriryoneHHoro ypoBHs (ITPy) B cooTBeTcTBUY C
tpeboBanusimu PI'OC cpennero oduiero oOpa3oBaHus.

Koabi IInanupyemsle pe3yJibTaThl 0CBOCHHMS JUCHMILIMHBI BKJIKOYAIOT

JIP 05 c(hOpMHUPOBAHHOCTH OCHOB CAMOPA3BUTHS M CAMOBOCITUTAHUSI B COOTBETCTBHH C
00111€4eTIOBEYECKMMH LIEHHOCTSIMU U MJIeallaMH I'PakIaHCKOTO 00IIeCTBa; TOTOBHOCTh U
CIOCOOHOCTH K CAaMOCTOSITENTbHOM, TBOPUYECKOM U OTBETCTBEHHOM /1€ TEIbHOCTH;

JIP 06 TOJIEPAHTHOE CO3HAHNE U NOBEJACHUE B MTOJIMKYJIBTYPHOM MHUPE, TOTOBHOCTh U
CIIOCOOHOCTB BECTH AMUANIOT C APYTMMHU JIFOABMH, JOCTUTaTh B HEM B3aUMOIOHMMAHHUS,
HaxXxoauThb O6II.[I/IG eI 1 COTpYAHNYIATh IJIA UX JOCTUKCHUA, CHOCOOHOCTD
MIPOTHUBOCTOSATH MJICOJIOTHH HKCTPEMHU3Ma, HallMOHATTN3Ma, KCeHO(POOHH, TUCKPUMUHAIIIH
10 CoUaJIbHBIM, PCJIUTHO3HBIM, PACOBBIM, HAIIMOHAJIbHBIM IMPU3HAKaM U APYTUM
HEraTUBHBIM COLMAIbHBIM SIBJICHUAM;

JIP 07 HABBIKM COTPYJHUYECTBA CO CBEPCTHUKAMHU, IETHMU MIIAJIIIETO BO3PACTa, B3POCIBIMH B
o0OpasoBaresbHOM, OOIIECTBEHHO TOJIE3HOM, YUeOHO-UCCIIEI0BATEILCKOM, TPOCKTHON 1
IpYIUuX BUAAX AEATEIbHOCTH;




JIP 08

HPaBCTBEHHOE CO3HAHME U MOBE/ICHUE Ha OCHOBE YCBOCHHUS OOIICUETIOBEYECKUX
IIEHHOCTEH;

JIP 09

TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCIIE CaMOOOPa30BaHUIO, Ha
MIPOTSDKEHUH BCEH KU3HU; CO3HATEIILHOE OTHOIICHHUE K HEIIPEPHIBHOMY 00pa30BaHUIO KaK
YCIIOBHUIO YCIIECUIHOM MpodeccrnoHalbHOM U 001IeCTBEHHON JesTeIbHOCTH;

JIP 10

ACTETUYECKOE OTHOILIEHUE K MUPY, BKJIIOUasi ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, OOIMIECTBEHHBIX OTHOIIICHU;

JIP 13

OCO3HAHHBIN BBIOOP Oymytiel mpodeccuu 1 BO3MOKHOCTEH peain3aiui COOCTBEHHBIX
KU3HCHHBIX TUIAHOB; OTHOIIICHHE K IPO(PECCUOHATBHOMN IEATEILHOCTH KaK BO3MOKHOCTH
y4acTHs B PEUICHUH JTUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATILHBIX
npooJeM.

MP 01

CaMOCTOATCIIbHO (1)OpMy.]'II/IpOBaTL U aKTyaJIM3UpPOBATh HpO6J'IeMy, paccMaTpuBaTh €€
BCCCTOPOHHE; YyCTaHAaBJIMBATh CyIIIGCTBGHHI:Iﬁ IIpU3HAK WJIM OCHOBAHUSA IJIA CPpABHCHMHA,
KJ'IaCCI/I(bI/IKaI_II/II/I u O606H.[€HI/I$I; ONnpCACIIAThL HCIN ACATCIIbBHOCTH, 3a1aBaThb IMapaMCTPhbl U
KpUTCpun HUX  JOCTHIKCHUS, BbBIBJIITH  3aKOHOMCPHOCTH U IIPOTHBOPCYHA B
pacCMaTpuBaCMbIX ABJICHUAX; BHOCHUTbL KOPPCKTHBbBI B JACATCIBHOCTb, OLCHUBATDH
COOTBCTCTBHUEC PE3YJIbTATOB 1LCJIAM, OICHHUBATL PUCKU HOCJIGI[CTBI/Iﬁ JACATCIIBHOCTH,
Pa3sBHUBATb KPCATHUBHOC MBIIJICHUC ITPU PCIICHUH JKHU3HCHHBIX HpO6J'IeM.

MP 02

BJIa/IETh HAaBBIKAMM y4EOHO-UCCIIEAOBATEIBCKON U MPOEKTHOM JEATEIbHOCTH, HaBbIKAMU
paspelieHus npodem; ciocOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY ITOMCKY METOZIOB
pelIeHns IPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JINYHbIX METO/I0B IT03HAHUS; OBJIAJICHUE
BUJAMU  JIEITEIbHOCTH IO IIOJYyYEHHIO HOBOIO 3HAHUSA, €ro HHTepHpeTaluy,
peoOpa3oBaHUIO0 M MPUMEHEHHUIO B PA3JIMYHBIX y4EOHBIX CHUTYyalUsX, B TOM YHCIE IpU
CO3JIaHMH YUEOHBIX U COLMAIBHBIX MPOEKTOB; (POPMUPOBAHUE HAYUYHOTO TUIIA MBIIUIEHUS,
BJI/ICHUE HAYYHOM TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATHUSMU U METOJAaMH; CTaBUTh U
¢dbopMyIMpoBaTh COOCTBEHHBIE 33Ja4ul B 00pa30BaTENIbHONW NEATENIBHOCTU U JKU3HEHHBIX
CUTYyalUsX; BBIABISATh IPUYMHHO-CIEICTBEHHBIE CBSI3M M AaKTyaJU3UpOBaTh 3aj4auy,
BBIIBUTaTh TUIIOTE3Y €€ PEUICHMs, HaXOAWTb apryMEHThl AJIs JI0Ka3aTeIbCTBa CBOMX
YTBEPKACHUM, 3a/1aBaTh apaMeTpbl U KPUTEPUH PELICHUS; aHaJIM3UPOBAThH MOJyYEHHBIE B
XOJle peUleHMs] 3aJayd pe3yJbTaTbl, KPUTHUYECKH OLIEHMBaThb MX JIOCTOBEPHOCTb,
MIPOrHO3UPOBaTh M3MEHEHUE B HOBBIX YCJIOBHUSAX; JIaBaTh OIICHKY HOBBIM CHUTYallUsM,
OLIEHUBAaTh NPUOOPETEHHBIN OMbIT; pa3padaTbiBaTh IUIAH PELICHHUs MPOOJIEMbI C Y4ETOM
aHaJIM3a MMEIOIIMUXCS MaTepualbHBIX M HEMaTepUalbHBIX PECYpPCOB; OCYIIECTBISATh
LIEJICHANPABICHHBIH  TMOUCK  TEepeHoca  CpeACTB M CIOcoOOB  JeiicTBUA B
npodeccuoHalbHyI0 Cpely; YMEThb IEpEeHOCHTbh 3HaHWA B II03HABATEIbHYIO U
MPAKTUYECKYIO0 00JIaCTH >KU3HEIESITENbHOCTH; YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX
MpeIMETHBIX 00JacTel; BHIABUTAaTh HOBBIE MIEH, MpeAaraTb OpUrHHAIbHBIE MOAXO0/IbI U
pelIeHMs]; CTaBUTh MTPOOJIEMBI M 33]1a4H, JIOMYCKAIONINE AJIbTEPHATHUBHBIC PEIICHMSL.

MP 03

BJAJIETh HABBIKAMU TIOJy4eHUS WH(GOPMAIMA W3 HWCTOYHHKOB pA3HBIX THIIOB,
CaMOCTOSITENIHO OCYILECTBJIATh IOUCK, aHaJIM3, CHUCTEMATH3aLUMI0 M HHTEPIPETAIHIO
nHGOPMAIMY PA3IMYHBIX BUIOB U (HOPM NPEICTABICHHUS; CO3AaBaTh TEKCTHI B PA3IMIHBIX
dopmarax ¢ yderoM Ha3zHaueHUs MHGOPMAIMM W IEJeBOH ayAWTOpPHH, BHIOUpas
ONITUMAIILHYI0 (OPMY TIPEJACTABICHUS W BHU3yaJHM3allMH; OIEHUBATH JIOCTOBEPHOCTH,
JETUTUMHOCTh HMH(OpPMAlLlMU, €€ COOTBETCTBHE IPABOBBIM U MOPAJIbHO-ITHUECKUM
HOpMaM; UCTIOIb30BaTh CPECTBA HHPOPMAIIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA
B pEIICHWH KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX ¥ OPraHM3AIMOHHBIX 3a7a4 C
coOmoieHneM  TpeOOBaHWK  JSPrOHOMHUKH, TEXHHMKH  O€30MacHOCTH, THTHCHBI,
pecypcocOepekeHns, TMpaBOBBIX M 3TUYECKUX HOPM, HOPM HH(DOPMAIMOHHON
0€30MacHOCTH; BIIQJIETh HABBIKAMU  pACIIO3HABAaHHMS H  3aIIUTHl  WHQPOPMAINH,
MH(POPMAIIMOHHOM 0€30MaCHOCTH JIMYHOCTH.




MP 04

OCYILIECTBIISITh KOMMYHHKAIIMM BO BceX c(epax >KM3HM; pacrno3HaBaTh HeBepOalbHbIE
cpeactBa OOIIEHUsS, IOHMMAaTh 3HAYCHHE COLHUAIBHBIX 3HAKOB, pACIO3HABATh
MPEANOChUIKM KOH(IMKTHBIX CUTYallUH W CMST4aTh KOH(QIUKTHI; BIAJETh Pa3JIMUHBIMU
ciocobamMu OOWIECHUST M B3aUMOJICHCTBHUS; apryMEHTHPOBAHHO BECTU JHAJIOT, YMETh
CMST4aTh KOH(DIUKTHBIE CUTYallud; PA3BEPHYTO U JIOTUYHO H3JaraTh CBOIO TOUKY 3PEHUS
C MCII0JIb30BAaHUEM SI3BIKOBBIX CPEJICTB.

MP 05

MOHUMATh U HUCIOJB30BaTh IPEUMYILECTBA KOMAaHAHONW M HWHAMBHIYaJIbHON pabOTHI;
BBIOMpATh TEMATHKy W METOJABl COBMECTHBIX JCUCTBUU C Y4€TOM OOIIMX HHTEPECOB U
BO3MOXXHOCTEH Ka)KJI0TO YieHa KOJUIEKTHBA; IPUHUMAThH 1IEJTH COBMECTHOM NESTEIIbHOCTH,
OpraHU30BbIBATh M KOOPAMHUPOBATH JIEUCTBUS MO €€ JOCTHXKCHHIO: COCTAaBJIATH IUIaH
JEHCTBUM, pacnpelesiTh poJid C YYeTOM MHEHUN YYaCTHUKOB OOCYXJaTh pe3yJbTaThl
COBMECTHOH pabOThI; OIEHUBATh KAadyeCTBO CBOETO BKIAJa W KaXJIOTO YydYacTHUKA
KOMaHIbl B OOmMH pe3yiabTaT MO pa3paboTaHHBIM KPUTEPUSM; IMpeuiaraTb HOBBIE
MPOCKTHI, OIICHUBATh HACH C TO3WLIMUHU HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUUYECKON
3HAYUMOCTH; KOOPAMHHMPOBATh U BBINOJHATH pabOTy B  YCIOBHSIX pPEaIbHOTO,
BUPTYQIHBHOTO ¥ KOMOWHHMPOBAHHOTO B3aMMOJEHCTBUS; OCYIIECTBISATh TMO3UTHBHOE
CTpaTernyecKoe TIOBEJECHUE B Pa3IWYHBIX CHTYaIUSX, MPOSABIATH TBOPYECTBO U
BOOOpaXkeHre, ObITh MHUIIMATHUBHBIM.

MP 06

CaMOCTOSITENTbHO OCYIIECTBIIATh MO3HABATENbHYIO JIEATEIbHOCTh, BBISBISATH MPOOIEMBI,
CTaBUTh W (POPMYIHPOBATH COOCTBEHHBIC 3aa4d B OOpPA30BATEIBHON JEATCIBHOCTH U
KU3HEHHBIX CUTYAIUSIX; CAMOCTOATEIHHO COCTABIIATH IJIaH PEIICHUS MPOOIEMBI C Y4ETOM
MMEIOIINXCS PEeCypCcoB, COOCTBEHHBIX BO3MOXXHOCTEW U TMPEANOYTECHUM; /1aBaTh OLICHKY
HOBBIM CHUTYyallMsIM; pPACIIUPATh pPaMKH Yy4eOHOro mpeaMeTa Ha OCHOBE JIMYHBIX
MpPEANOYTEHNUH;  JeJlaTh  OCO3HAHHBIA  BBIOOP, apryMeHTHUPOBATh €ro, OpaTh
OTBETCTBEHHOCTh 3a pEIICHHE; OIICHUBATh NPUOOPETEHHBIN OIBIT, CIHOCOOCTBOBATH
(hOpPMHUPOBAHHUIO W TIPOSIBJICHUIO IMUPOKOM DSPYIUIIMM B Pa3HBIX O00JIACTSIX 3HAHUMH,
MOCTOSIHHO MOBBINIATH CBOM 00pa30BaTENbHBIN U KYIbTYPHBIN YPOBEHb.

MP 07

AaBaTb OLCHKY HOBLBIM CHUTyallUsIM, BHOCUTL KOPPCKTUBLI B JACATCIBHOCTH, OLCHHUBATDH
COOTBCTCTBHUEC PE3YJIIbTATOB LCJIAM; BJIaJICTh HABBIKAMH MMO3HABATEIILHOM pe(l)ﬂeKCI/II/I Kak
OCO3HAaHHUA COBEPIIACMBIX I[GP'ICTBI/II\/JI U MBICJIMTCIBHBIX ITPOLECCOB, UX PE3YJIbTATOB U
OCHOBaHHﬁ; HCIIOJIB30BaTh IMPUCMBbI pe(l)J'ICKCI/II/I IJI1 OOCHKH CUTYyallHu, BBI60pa BEpPHOT'O
peuicHusd; YMCTb OLCHHBATH PUCKU W CBOCBPCMCHHO IMPUHUMATL PCHICHUSA 110 HUX
CHHMIXXCHHIO.

MP 08

CaMOCO3HaHMS, BKIIOYAIONIETO CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAILHOE COCTOSHHE,
BUJICTh HAMPaBICHUS Pa3BUTHs COOCTBEHHON AMOLIMOHAIBLHOM cephl, ObITh YBEPEHHBIM B
cebe; caMOpEeryJMpOBaHUs, BKJIOUYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IMOBEJCHHE, CIIOCOOHOCTh aalTUPOBATHCA K IMOIMOHATHHBIM
W3MEHEHUSM U TIPOSIBISATH THOKOCTh, OBITh OTKPHITHIM HOBOMY; BHYTPEHHEH MOTHBAIUH,
BKJIFOUAIOLIEH CTPEMIICHHE K JOCTHKEHUIO LIENU U YCIIEXY, ONTUMU3M, HHULIMATUBHOCTb,
YMEHHE JI€MCTBOBATh, MCXOIS W3 CBOMX BO3MOXHOCTEW; CHMIATHUH, BKIIOYAIONIEH
CIIOCOOHOCTh TIOHMMATh 3MOIMOHAIBHOE COCTOSIHUE MAPYTrUX, YYHUTHIBATH €ro Mpu
OCYIIECTBICHUH KOMMYHHUKAIIUH, CIOCOOHOCTh K COYYBCTBHIO U COINEPEKHBAHUIO;
COILIMAJIbHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTH BBICTPAUBATH OTHOIIEHUS C JPYTUMU
JIFOJTbMH, 3a00TUTHCS, TIPOSIBIISITE HHTEPEC U pa3peniaTh KOH(IUKTHI.

MP 09

MpUHUMATh ce0s, MOHMMAas CBOW HEAOCTATKHM W JOCTOWHCTBA, NMPUHUMATh MOTHUBBI U
apryMEHTBI APYTUX JIOJECW NPU aHAIU3E PE3yJbTATOB AEATEIBHOCTH; MPU3HABATH CBOE
MpaBoO W TMPaBO JPYTUX JIOACH Ha OMMOKH; pa3BUBaTh CIIOCOOHOCTh MOHUMATh MHUP C
MO3ULUHN IPYroro YeJI0BEKa.

TPy 01

YMEHHE OIEepUPOBaTh TMOHATHSAMHU: ONpEJesIeHne, akKcuoma, Teopema, CIIEICTBUE,
CBOWCTBO, TpPHU3HAK, JOKa3aTeIbCTBO, pPABHOCHIIbHBIE (OPMYIHUPOBKH;, YMEHUE
¢dbopMynpoBaTh 00paTHOE W MPOTUBOMOJIOKHOE YTBEPXKICHHE, MPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPBI, MCIOJIb30BaTh METOJ MaTeMAaTHUYeCKOM MHAYKLUUHU; [POBOJUTH




JIOKa3aTeNIbHbIE  PAcCyXJACHHUS MpH pElIeHWH 3a/Jay, OIEHMBATh JIOTHYECKYIO
MPAaBUJILHOCTb PACCYXKICHUI.

TIPy 02

yMeHHE CBOOOJHO ONEpUpOBaTh NOHATHSAMM: COYETaHME, IE€PEeCTAHOBKA, YHCIIO
COYETaHMi, YUCIIO IePEeCTaHOBOK; OnHOM HpBIOTOHA; yMEHHE IPUMEHATH KOMOMHATOPHBIE
(baKThl U pacCyKISHMsI Ul PelIeHUs 3a1au.

I1Py 03

YMEHHE ONEPUPOBATh IOHATUSAMH: HATYPAIbHOE YHUCIO, LEJIOE YHCIO, OCTATOK I10
MOJIYJIIO, pallMOHAJbHOE YHUCJIO, HUPPALUOHAIBHOE YHCIO, MHOXKECTBA HaTypalbHbBIX,
LEJIbIX, PAlMOHAIBHBIX, JCHUCTBUTENIBHBIX YHCEN, YMEHUE HCIOJIb30BATh IPU3HAKHU
JETMMOCTH, HAUMEHBIIMK OOIIUH ACIUTENh W HAaWMEHbIIEE O0IIee KpaTHOE, aJrOpUuTM
EBkina npu penmieHnn 3anad.

TIPy 04

yMEHHE CBOOOJHO ONEPUPOBATH MOHSATHSIMH: CTENEHb C ILIEJbIM IOKa3areieM, KOPEHb
HaTypaJlbHOM  CTEMEHM, CTENEeHb C PAlHOHAJIBHBIM I[IOKa3aTelieM, CTENEeHb C
JNEHCTBUTENBHBIM (BEIIECTBEHHBIM) IOKa3aTeaeM, JIorapudM 4ucia, CUHYC, KOCHHYC U
TaHI'€HC [TPOU3BOJIBLHOIO YUCIIA.

[1Py 05

YMEHHE OINEpUpOBaTh MOHITUAMU: TOXKIECTBO, TOXKAECTBEHHOE INpeoOpa3oBaHUE,
ypaBHEHHME, HEPAaBEHCTBO, CHCTEMa YpPAaBHEHUH U HEPaBEHCTB, PAaBHOCHJIBHOCTh
YpaBHEHUH, HEPABEHCTB U CHCTEM, pallMOHAJIbHBbIE, UPPALMOHAIbHbBIE, NOKA3aTeNbHbIE,
CTENEeHHbIE, JiorapuMUUYeckue, TPUTOHOMETPUUYECKHE YpaBHEHHs, HEpPaBEHCTBA U
CUCTEMBbI; YMEHUE pEIlaTh YPAaBHEHHUS, HEPABEHCTBA U CUCTEMBI C MMOMOLIBIO Pa3IMUHBIX
IIPUEMOB; pelllaTh ypaBHEHUs, HEPAaBEHCTBA W CHCTEMBbl C MapaMeTpoM; NPUMEHATh
YpaBHEHHUsI, HEPABEHCTBA, X CUCTEMBI /ISl PELICHUS] MaTeMaTUYeCKUX 3a7ad U 3ajad U3
pa3nuyHbIX 001aCTe HAYKU U peaJIbHOM KHU3HHU.

[1Py 06

YMEHHE CBOOOIHO OMNEpUPOBATh MOHATUAMHU: Tpaduk (yHKIHH, OOpaTHAas (YHKIHSA,
KoMIo3uuus (QyHKUMH, JuHelHas QyHKIMSA, KBagpaTUuHas (QYHKUUS, CTEIEeHHas
byHKIMS € TeTpIM  [OKasaTeleM, TpUTOHOMeTpudeckne (yHKium, oOpaTHbIC
TPUTOHOMETpHUECKUe (YHKLUH, TIOKa3aTeNbHas U jJorapupmuueckas QyHKIUH; YMEHHE
CTpOUTH rpa@uKu (YHKIMH, BBIIOIHATH NpeoOpa3oBaHus rpapukoB (YHKIHMM; yMeHHE
UCMOJb30BaTh Tpapuku (QYHKIUH [UIs H3ydyeHHUs MpPOLECCOB M 3aBUCHUMOCTEH NpU
peleHnn 3a7a4 W3 JPYTHX YYeOHBIX NPEJAMETOB M W3 pealbHOW JKWU3HHW; BBIPAXKaTh
dopMynaMH 3aBHCHMOCTHM MEXJy BEJIMYMHAMM; YMEHHME CBOOOJHO OIEpHUpOBaTh
MOHATUSIMH: YETHOCTh (PYHKIMH, TIEPUOJUIHOCTh (DYHKIMH, OTpaHHYEHHOCTh (YHKIIWH,
MOHOTOHHOCTh (PYHKIIH, SKCTpeMyM (YHKIMH, HauOoJjblllee U HauMEHblee 3HaYeHUs
(GYHKIIMM Ha TNPOMEXYTKE; YMEHHE MPOBOJUThH UCCIEN0BaHNE (YHKIMH; U300pakaTh Ha
KOOPAMHATHOM MJIOCKOCTH MHOXECTBA PEIICHUI YpaBHEHUI, HEPABEHCTB U UX CHCTEM.

[1Py 07

yMEHHE OIEepUPOBaATh TOHATUSIMHU: HEMPEPHIBHOCTh (DYHKIIMH, aCHMIITOTHI Tpaduka
GbyHKIIUU, TepBas U BTOpas MPOU3BOAHAA (DYHKIIMH, TE€OMETPUYECKUN U (U3MUYECKUN
CMBICIT TIPOW3BOJHOM, MEPBOOOpa3Hasi, OMPEEICHHBIM HMHTETpaJ, YMEHHE HaXOAUTh
aCUMMTOTHI rpaduika GyHKIINN; YMEHUE BBIUUCISITH MPOU3BOJIHBIE CYMMBI, IPOU3BEACHHUS,
YaCTHOTO M KOMITO3HMIMHM (DYHKIIMH, HAXOJWTh YpaBHEHHWE KacaTeIbHONW K Trpaduky
(GYHKIIUM; yMEHHE HCIOJIb30BaTh MPOU3BOJHYIO MJI HCCIEeNOBaHUS (YHKIUH, s
HaxOXXJICHUS HAWIYYIIETO pEIICHWs B TMPUKIAJHBIX, B TOM YHCJIE€ COIMAJIBHO-
SKOHOMHMYECKUX M (PU3MUECKHUX 3afadax, Ui ONpPEIENICHUS CKOPOCTH M YCKOPEHUS;
HaxOJIUTh IIOMIAIA U 00bEMBI (PUTYP C TOMOIIBI0 HHTETpaIa.

ITPy 08

YMCHHEC OICPUPOBATH INOHATUAMU: KOMIUICKCHOC YHCJIO, COMNPSKCHHBIC KOMIIJICKCHBIC
qucia, MOAYJIb U apryMEHT KOMIIJICKCHOTO 4YHCiIa, q)opMa 3allMCU KOMIIJICKCHBIX YHCCJI
(FCOMCTpI/I"ICCKaSI, TPUTOHOMCTPHUYCCKAAd U anre6panqecxaﬂ); YMETb MNPOU3BOIUTH
apI/ICbMeTI/I‘—IeCKI/Ie }IeﬁCTBHH C KOMIUICKCHBIMHA  YHUCJIaMH; TPUBOJUTH IIPUMCPHBL
HCIIOJBb30BaHHA KOMIIJICKCHBIX YHUCCII.

TIPy 09

yMEHHE CBOOOJHO ONEpUPOBATh MOHATHAMH: CpelHee apudmeTuyeckoe, MeauaHa,
HaumOoJbIlIee ¥ HAaUMEHbINIEEe 3HAYCHUsS, pa3Max, AUCIEPCHUs, CTAaHAAPTHOE OTKIOHCHHE
JUIS OMIMCAHMSI YUCIIOBBIX JAHHBIX; YMEHHE HCCIIEI0OBaTh CTATUCTUYECKHE JaHHbIE, B TOM
quClie C MPUMEHEHNEM rpauecKuX METOJIOB M AIEKTPOHHBIX CPEJICTB.




TPy 10

YMEHHE HaXOAWUTh BEPOSTHOCTU COOBITHI C HMCMHOJb30BaHHUEM TIpaUUYeCKUX METOOB;
OPUMEHATHh JUIS pelleHust 3a1a4 (OpMyIbl CIOKEHUS U YMHOXKEHHUS BEPOSTHOCTEH,
dbopMyny mosiHON BeposTHOCTH, ¢Gopmyny bepuymiu, komOunaropusie ¢GakTbl U
(GopMyJbI; OLIEHWBAaTh BEPOSTHOCTH PEAIBHBIX COOBITHI; yMEHHE OIEepUpPOBaTh
MOHATUSAMM: CIIydyailHas BEJIIMYMHA, PACIPEICICHUE BEPOATHOCTEH, MaTeMaTU4YeCKOe
OXKHUJIaHUE, JUCIEPCUS U CTAaHAAPTHOE OTKIOHEHHE CIIy4allHOW BENUYMHBI, (YHKIUU
pacmpeneneHdss M IUIOTHOCTHM PAaBHOMEPHOIO, [OKAa3aTe€IbHOIO W HOPMAJIBHOIO
pacrpeiesIeHHi.

TPy 11

yMeHue CBOOOJHO ONEpUPOBATh MOHATHAMM: TOUKA, MpsMasi, INIOCKOCTh, IPOCTPAHCTBO,
OTpE30K, JyY, IJIOCKUN YroJl, IBYI'PAaHHBIA YIroJl, TPEXI'PAHHBIM YIOJj, IIEPECEKaArOIIMecs,
NapaJUIeJIbHBIE M CKPEIIUBAIOIIUECS MPSMBIC, MapajUIeIbHOCTh M NEPIEHIUKYIIPHOCTD
IPSAMBIX U IUIOCKOCTEH, YrOJ MEXAY NPSMBIMHU, YTOJ MEXAY NPSMOM U INIOCKOCTBIO, YIOJl
MEXJy IUIOCKOCTSIMM; YMEHHE HCIOJb30BaTh IPU PEIICHUM 3a7ady U3y4eHHbIe (AKTHI U
TEOpEeMbI IJIAHUMETPUHU; YMEHHE OLEHHBATH Pa3Mepbl OOBEKTOB B OKPYKAIOLIEM MHpE;
YMEHHE OIIEPUPOBATH MOHATUAMU: MHOTOTPAHHUK, CEYEHHE MHOTOI'PAaHHUKA, IIPABUIIbHBIN
MHOTOTPaHHHK, IPU3Ma, MUpaMua, GUrypa U MOBEPXHOCTh BPAILCHHS, [IMINHIIP, KOHYC,
map, cepa, pazBepTka MOBEPXHOCTH, CEUEHUS KOHYCa M LIWIMHJpA, NapajjielbHble OCH
WIA OCHOBAaHUIO, CEYEHHUE IIapa, IIOCKOCTh, Kacarowascs cepbl, LUINHIPA, KOHYCA;
YMEHHUE CTPOUTh CEYEHHE MHOIOIpaHHMKA, H300pa’kaTb MHOTOTPAHHUKH, (QUIYpHl U
IIOBEPXHOCTH BPAILECHHUs, UX CEYECHMS, B TOM YHCJIIE C IIOMOIIBIO MIEKTPOHHBIX CPENCTB;
YMEHHUE NPUMEHATh CBOMCTBA F€OMETPUUECKUX (UTYp, CAMOCTOSTEIBHO (OPMYIUPOBATH
Olpesie/IeHUs] HM3y4yaeMbIX (UIyp, BBIIBUraTb TUIOTE3bl O CBOMCTBaX M IpPU3HAKax
reOMETPUUECKUX (Uryp, OOOCHOBBIBaTb WJIM OIPOBEpraTb MX; yMEHHE NPOBOJUTH
knaccuukanuioo Quryp TO pa3NMYHBIM - TPU3HAKaM, BBINOJHATH HEOOXOAWMBIE
JIOTIOJIHATEJIbHBIE IOCTPOEHUS.

TPy 12

yMEeHHE CBOOOJHO OINEpUPOBaTh MOHATHAMH: IUIOMIAb (QUryphl, 00beM QUrypsl,
BEIMYMHA yIJa, PacCTOSHHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHHUE MEXAY NPSAMBIMHU,
paccTosiHue MEXAY IJIOCKOCTAMH, IIOMAaAb cepsl, MIOLaAb NOBEPXHOCTH MUPAMUIBbI,
NpU3MBI, KOHyca, IWIMHApa, 00beM Ky0a, HPSMOYTOJBHOTO Mapajulesienumnesna,
MMpaMHJIbl, TPU3MBI, WINHJpPA, KOHYyCa, 11apa; YMEHWE HaXOJUTh OTHOIIEHHE 00bEMOB
10JIOOHBIX (Uryp.

TPy 13

yMEHHE CBOOOJHO OMNEPUPOBATH TOHATHUSAMU: JIBIDKCHHE, TapaJlIeIbHBIM TEpPeHoc,
CUMMETpHUsl Ha IUIOCKOCTH M B MPOCTPAHCTBE, IMOBOPOT, MpeoOpa3oBaHHe MOA00US,
moA00HbIE (GUTYPHI, YMEHHUE PaclO3HABATh PAaBHBIE U MOJ00HBIE (DUTYpPHI, B TOM YHUCIE B
MPUPOJIE, UCKYCCTBE, APXUTEKTYPE; YMEHUE UCIOJIb30BAaTh T€OMETPUUECKUE OTHOLIEHUS,
HaxOJUTh T€OMETPUUYECKHE BEJIUYUHBI (IJIMHA, YTOJ, IJIONaab, 00beM) TPHU pEIICHUU
3a/1a4 U3 IPYruX y4eOHBIX MPEAMETOB U U3 peaTbHON KU3HU.

TPy 14

YMCHUEC CBO6OI[HO OIICpHUPOBATH IMOHATHAMU: IIPAMOYTOJibHaA CUCTEMA KOOPAWHAT,
BEKTOp, KOOPJHMHATHI TOYKH, KOOPJWHATHI BEKTOPa, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOPA Ha YKCII0, Pa3JIOKEHUE BEKTOpA Mo 0a3KCy, CKATSIPHOE MMPOU3BE/ICHHE, BEKTOPHOE
MPOU3BEJCHNUE, YIroJI MEXIYy BEKTOpaMH; YMEHHE WCIIOJb30BaTh BEKTOPHBIH U
KOOpJIHHaTHBIﬁ METOO IJid PCIICHHA T'COMETPUUCCKHX 3aaad U 3aaad APYyrux y‘Ie6HBIX
MIPEIMETOB.




2. CTPYKTYPA U COAEP) KAHUE YYEBHOTI'O ITPEJIMETA

2.1. O0beM y4eOHOro npeaMeTa ¥ BUAbI y4eOHOH padoThl

Buna yuyeOHo# padoThl Oovem uacos
O6bem o0pa3oBaTeIbHON IPOrpaMMbl YI€OHON JUCITATIIUHBI 250
B TOM YHCIIE:
Teopernueckoe o0ydcHHE 88
MPAKTUYECKHUE 3aHITUS 116
nabopaTopHbIe PaOOTHI -
KOHTPOJIbHO-TIPOBEPOYHBIE 3aHATHUS 30
CamocrosiTenbHas paboTa -
Koncynbranun 4
[Ipomexyrounas arrectanus B popme Ik3amMeH lcemectp, IK3aMeH 2 12
CEMECTp
2.2. TemaTnuyecKuii IJIaH U coJep:KkaHue yueOHOTro npeamera «Mamemamuxay.
Koabl 001mux
KOMITeTeHITH A
Ka3aHHBIX B pa3aeljie
HaunmenoBanme Conep:xanue yueOHOro MaTepuaJia Oo6bem v pask
1.2) 1 IMYHOCTHBIX
a3/1eJ10B U
p B yacax MeTanpeIMeTHbIX,
TEM nmpeIMeTHBIX
pe3yJabTaToB,
¢opmuposanuro
KOTOPBIX CIIOCOGCTBYET
3JIEMEHT NIPOrPaMMbl
Pazpea 1. IloBTOpEeHNE Kypca MaTeMATHKH OCHOBHOM 12
IIKOJIbI
1.1 BBenenne. Maremarnka B HayKe, TEXHUKE U 2 OK 1-4,6
MpaKkTUYeCKou aestenbHocTh. Llenu u 3amaun
JIP 05, JIP 07, JIP 09,
M3y4EeHUs MaTEeMaTUKHU TIPH OCBOEHUHU TTPOQeCcCcHu.
JIP 13
(]
1.2 Ilpakmuueckasa paoomahNe 1. Yucna u 2 MP 01, MP 04,
BbIYHCIIeHus. Llenbie, painoHaabHbIC U
JEeHCTBUTENLHBIC YKCITa. BIpaKeHUs U UX MP 05, MP 08,

npeoOpa3oBaHuUsI.




13 Ilpakmuueckaa pabomahNe 2. YpaBHeHUs U 2 MP 09,
HepaBeHcTBa. CHCTEMBbI YpaBHEHU. [Py 3, [Py 5
14 [TpuOnmxEHHOE 3HAUEHNE BEIMUUHBI U 2
MOTPEIIHOCTU MPUOIMKEHUH.
15 Ilpakmuueckasa paoomahe 3. IIpakTuko- 2
OpUEHTUpPOBaHHbIE 3a1auu. [IporieHTHI B
npodecCHOHATBHBIX 3aauax.
16 3auémnas paboma Nel «BX0qHOW KOHTPOJIb) 2
Paspnen 2. KoMmmiekcHbIe Ynciia 12 OK 1-4,6
2.1 CreneHb MHUMOM €IMHUIIBI. AnreOpandeckas 2 JIP 05, JIP 07, JIP 09,
(hopma KOMIUICKCHOTO YHCIIA. JIP 13
2.2 Ilpakmuueckasa paooma Ne 4. JleiicTBus Hazn 2 MP 01, MP 02,
KOMIUIEKCHBIMU YHCIIaMU B alreOpandeckoi
bopme MP 04, MP 05,
2.3 Ilpakmuueckasa padoma Ne 5. 'eomerpuueckas 2 MP 06, MP 07,
WHTEPIPETAIHS KOMIICKCHOTO YHUCIIA.
2.4 Ilpakmuueckan paboma Ne 6. 2 MP 08, MP 09,
Tpuronomerpuyeckasi hGopMa KOMILUIEKCHOTO [Py 3, TIPy 8
qucla.
2.5 Ilpakmuueckasa pavoma Ne 7. [lokazaTenbHas 2
(hopmMa KOMIUIEKCHOTO YHCTIA.
2.6 3auémnas paboma Ne 2 «JleiicTBus Hax 2
KOMITJICKCHBIMH YUCIIAMI.
Paznea 3. Crenenu u KOpHH. 12
3.1 Ilpakmuueckan pabomake 8. Kopun 2
HaTypaJibHOM CTENEHU U X cBoicTBa. CBOMCTBA OK 1-4, 6
CTETEeHH C PAIMOHANBHBIM U IEHCTBUTENbHBIM
MOKa3aTeIsIMH. JIP 05, JIP 07, JIP 09,
JIP 13
3.2 Hpaknfuuecmm pavﬁomaM) 9. Brruucnenus 2 MP 01, MP 02,
3HAUEHUH BBIPAKEHUI, COJIEPKAIINX CTETICHH C
PAIMOHAIBHBIM U JICHCTBUTEILHBIM MTOKA3aTENIEM. MP 04, MP 05,
3.3 Ilpakmuueckas pabomalke 10. IlpeoGpazoBanue 2 MP 06, MP 07,
MTOKa3aTeIbHBIX BRIPAKECHUH. MP 08, MP 09
3.4 Ilpakmuueckan pavomaNe 11. CrenienHast 2 [TPy 3, [1Py 4,
¢dbyHKIMS, €€ cBOiicTBa U rpaduk. TPy 5
3.5 Ilpakxmuueckas pabomale 12. UppaunoHaiabHbIe 2
ypaBHEeHHS. VppanimoHaIbHbIC HEPABCHCTBA.
3.6 3auémuas paboma Ne 3 «CTeneHn U KOPHU» 2
P
Pa3nen 4. IMoka3aTenbHbIE YPABHEHHUSI M HEPABEHCTBA. 12
4.1 2

[Toka3zarenbHast QyHKIHS, €€ CBOICTBA U TpadUK.
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4.2 Ilpakmuueckaa pabomahe 13. [lokazaTenbHbie 2 OK 1-4,6
YpaBHEHHUS. CI/IcaT];N;IHn;KasaTenLHHX JIP 05, JIP 07, JIP 09,
P ' JP 13
4.3 Ilpakmuueckaa paoomahNe 14. Pemienue 2 MP 01, MP 02
MOKa3aTeIbHBIX YPABHEHHI C TIOMOIIIBIO
Pa3JI0KEHNs HA MHOKUTENH, C HOMOILBIO 3aMEHBI MP 04, MP 05,
HepeMeHHOﬁ. MP 06. MP 07
4.4 Ilpakmuueckan pabomalke 15. [lokazarenbHbie 2 MP 08, MP 09
HEpaBeHCTBA. PereHne mokasareabHbIX
ypaBHCHHI U HEPABECHCTB. 1Py 3, [Py 4,
[Py 5
4.5 Ilpakmuueckasa pabomahe 16. Pemenue 2
MOKa3aTeIbHBIX HEPABEHCTB C IIOMOIIBIO
pa3IoKEHUsT HA MHOXKHTEIIH, C TIOMOIIBIO 3aMEHBI
MePEMEHHOM.
4.6 3auémnas paboma Ne 4 «llokazarenbHbie 2
YpaBHECHUS U HEPABCHCTBAY.
Pa3nean 5. Jlorapudmuyeckue ypaBHeHHs 1 HEPABEHCTBA. 14
5 1 o 2 OK 1'4, 6
: [Tonsitme norapudma. CpolicTBa JIorapumMoB.
JIP 05, JIP 07, JIP 09,
5.2 Ilpakmuueckasa pabomahe 17. Beraucienus 2 JIP 13
norapudmos. Jlorapudm npousBeaeHU A, MP 01. MP 02
yacTHOro. [IpeoOpa3zoBaHus BeIpaXeHUH, ’ ’
COJIEPIKAIIMX JIOTAPU(MBL. MP 04, MP 05,
5.3 Jlorapudmuueckas GpyHKIMs, €€ CBOWCTBA U 2 MP 06, MP 07,
rpaduK. MP 08, MP 09
5.4 Ilpakmuueckasa paoomaho 18. 2 TPy 3, IIPy 4,
Jlorapumuueckue ypaBHEHUS! 1 HEPABEHCTBA. TPy 5
OO111e MeTOoIbI pelIeHui.
5.5 Ilpakmuueckasa pabomahNel9. Pemenue 2
norapupMHUECKUX YpaBHEHUIN U HEPABEHCTB.
5.6 Ilpakmuueckasa paoomaNe 20. Cuctembl 2
norapupMUUECKUX YpaBHEHHIA.
5.7 3auémuas paboma Ne 5 «Jlorapudmudeckue 2
YpaBHEHUS U HEPABEHCTBAY.
Pazneu 6. OCHOBBI TPUTOHOMETPHH. 18 OK 1-4,6
JIP 05, JIP 07, JIP 09,
6.1 Pannannas mepa yrna. Onpenenenue 2 JIP 13
TPUTOHOMETPHUECKUX (PYHKIIMIA: CHHYC, KOCUHY,
TAaHTeHC, KOTAHTCHC. MP 01, MP 02,
6.2 Ilpakmuueckasa paoomaNe 21. OcHOBHbBIE 2 MP 04, MP 05,

TPUTOHOMCTPHUYCCKUC TOKACCTBA.
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6.3 ®opmyJibl TPUBEICHUS. 2 MP 06, MP 07,
MP 08, MP 09
6.4 Ilpakmuueckaa padomaNe22. Beruucnenue 2
3HAYECHUI TPUTOHOMETPUYECKUX BBIPAKECHUM. [Py 4, IIPy 5
6.5 CuHyc, KOCUHYC, TAHT'€HC CYyMMBI U Pa3HOCTH 2
JIBYX YTJIOB.
6.6 CuHyC 1 KOCHHYC ABOMHOrO yria. @opmyJsl 2
IIOJIOBUHHOTO YTJIa.
6.7 [IpeobpazoBaHre CyMM TPUTOHOMETPUUECKUX 2
¢ynkuunit B mpoussenenus. [lpeodpasoBanue
MPOU3BEICHUIN TPUTOHOMETPUYECKIX (PYHKIUI B
CYMMBI.
6.8 Ilpakmuueckan paoomaiNe23. IIpeoOpa3zoBaHus 2
TPUTOHOMETPHUYECKUX BBIPAKCHUIA.
6.9 3auémnas paboma Ne 6 «OCHOBBI 2
TPUTOHOMETPHM.
Paznen 7. Tpuronomerpuyeckue ypaBHeHHUsI. 16 OK 1-4,6
JIP 05, JIP 07, JIP 09,
7.1 OYHKIUU Y = SINXUY = COSX UX CBOWCTBA U 2 JIP 13
rpaduku.
MP 01, MP 02,
7.2 Ilpakmuueckas padomaiNe24. ITpeoOpa3oBaHus 2
rpad¥KOB TPUTOHOMETPUUECKUX (PYHKITHH. MP 04, MP 05,
7.3 OyHKIMMU Y = tgx ny = ctgx uX CBONCTBA U 2 MP 06, MP 07,
rpagukH. MP 08, MP 09
7.4 OOpatHble TPUTOHOMETPUYECKHE (DYHKIIHH. 2 TPy 4, IIPy 5
7.5 VYpaBHeHuUs SinNX = a U cosx = a 2
7.6 VYpaBHenus tgx = a, ctgx = a. 2
1.7 Ilpakmuueckasn pabomaNe25. Pemenue 2
TPUTOHOMETPUYECKHX YPaBHEHUI.
7.8 3auémnan paboma Ne7 «Tpuronomerpuyeckue 2
YPaBHEHHS.
Paznea 8. IIponsBoaHasi M €€ NpUMeHeHuUe. 36 OK 1-4,6
JIP 05, JIP 07, JIP 09,
8.1 [lonsiTue 0 mpenene nocne0BaTeIbHOCTH. 2 JIP 13
[Ipenen Gyukmn.
MP 01, MP 02,
8.2 IIpakmuueckaa paoomahe 26. [lpaBuna 2
o MP 04, MP 05,

.. . 0
PAaCKpbITHA HCOMMPECACICHHOCTCHU 6 H

o]
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8.3 Ilpakmuueckasn pabomahiNe27. Haxoxnenue 2 MP 06, MP 07,
NPEJICIIOB PA3IMYHbBIX ()YHKIIUH. MP 08, MP 09
8.4 [TonsTue o l'IpOI/ISBOI\[JHOI‘/'I byHKIMH, €8 2 TPy 5, TIPy 6,
(bu3nUecKuil CMBICII.
[Py 7
8.5 [Ipou3BoIHBIE OCHOBHBIX AJIEMEHTAPHBIX 2
(byHKINHA.
8.6 Ilpakmuueckas pabomaie 28. [pasuia 2
maddepennmpoBanusi. [[pon3BoHBIE CYMMBI,
Pa3HOCTH, MPOU3BEACHUS M YACTHOTO (DYHKIIHIA.
8.7 Ilpakmuueckasa padomaNe29. Haxoxnenue 2
MPOM3BOJIHBIX AJIEMEHTAPHBIX (DYHKITHIA.

8.8 [IpousBoaHas Cl0XHON GYHKIUH. 2
8.9 Ilpakmuueckas paoomaNe30. HaxoxneHue 2

MIPOM3BOJIHBIX CJIOXHBIX (DYHKIIUH.
8.10 3auémnas paboma Ne§ «IlponzBogHas» 2
8.11 Ilpakmuueckasa paoomahe 31. YpaBHeHue 2

KacaTelnbHOU K rpaduky GyHKIUU.
8.12 Ilpakmuueckan pabomale 32. Bo3pactanue u 2

yObIBaHUE QYHKIMH. DKCTPEMYMBI () YHKIIUH.

8.13 Ilpakmuueckan pavomaNe 33. HauGonwinee u 2

HaMMEHbIIIee 3HAYeHNE (PYHKIIH.
8.14 [IpousBoHas BToporo nopsiaka. Beimykinoctu u 2

TOYKH meperuoa.
8.15 [Toctpoenue oO1Ieit cXeMbl UCCIETOBAHUS 2
(GyHKIHIH.
8.16 Ilpakmuueckas pabomaNe34. ViccnenoBanue 2
(YHKIIHU C TOMOIIBIO TPOU3BOIHON U

nocTpoeHue rpadukoB pyHKIUH.

8.17 Ilpakmuueckas pavomale 35. Haxoxenue 2
ONTUMAJILHOTO PE3yJIbTaTa ¢ OMOIIbIO
MIPOU3BOIHON (PYHKIIHU.
8.18 3auémnasn paboma Ne 9 «IIponsBonnas u eé 2
IPUMEHEHUE).
Paznea 9. HuTerpaJ u ero npuMeHeHue. 18 OK 1-4,6
JIP 05, JIP 07, JIP 09,

9.1 [TepBooOpaznas u e€ cpoiicTBa. [IpaBuia 2

HaXO0XJACHUS MTePBOOOPA3HBIX.

JIP 13
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9.2

Ilpakmuueckasa padomaNe 36. HeonpenenéHublit
UHTETpal U ero cBoicTBa. Tabmuia HHTErpasoB.

9.3

Ilpaxmuueckas pavomaNe37. HaxoxaeHue
HEONpeeNEHHBIX UHTETPAJIOB C UCIIOJIb30BAHUEM
TaOJINLIBI.

9.4

Ilpakmuueckasa padomaNe38. Haxoxnenue
HEOMPeeIEHHBIX HHTETPAIOB C IIOMOIIIBIO
MOJICTAHOBKHU

9.5

Ilpakmuueckaa paoomaNe39. Haxoxnenue
HEOIPEIeIIEHHBIX HHTETPAJIOB METOJOM
HUHTCTPHUPOBAHUSA 11O YACTIAM.

9.6

Onpenenénnplii uurerpai. @opmyna Herorona —
JleiitoHua. I'eoMeTprYeCKUid CMBICI
OIIpEeACIIEHHOIO UHTETpAla.

9.7

Ilpakmuueckan pabomakNe 40. Beruncnenue
TUTOIIA/ICH C TIOMOIIBIO HHTETPAJIOB.

9.8

Ilpakmuueckasa pabomahe 41. Pemenue
(U3NUECKUX 3a/1a4 C IIOMOIIbI0 HHTETPAJIOB.
WuTterpanbuas popmyna oobéma.

9.9

3auémnan paboma Ne 10 «/IaTerpain u ero
PUMEHEHUE.

MP 01, MP 02,
MP 04, MP 05,
MP 06, MP 07,
MP 08, MP 09
TPy 6, [IPy 7

Pasznea 10.

HpﬂMl)Ie U IIJIOCKOCTH B IPOCTPAHCTBE.

16

10.1

[Ipeamer crepeomerpuu. OCHOBHBIE TOHATHS U
AKCHOMBI CTEPEOMETPHH.

10.2

B3anMHoe pacnosioxkeHue npsMbIX B
IIPOCTPAHCTBE.

10.3

B3aumHoe pacnosnoxeHue mi0CcKOCTeN B
IIPOCTPAHCTBE.

104

B3anmnoe pacronoxeHue npsiMoi 1 IIOCKOCTH B
IIPOCTPAHCTBE.

10.5

Ilpaxkmuueckan paoomahe 42. Paccrosinue oT
TOYKH J0 MJIOCKOCTH. Teopema o TpéEx
MePIEHIUKYISIpax.

10.6

Ilpakmuueckaa pabomaNe 43. J|ByrpaHHbIi
YroJl. YT0JI MEXIY IITOCKOCTSIMU.

10.7

Ilpakmuueckaa pabomaNe44. 11apannensHoe
npoektupoBanue. M3obpaxenue
MIPOCTPAHCTBEHHBIX (PUTYD.

10.8

Ilpakmuueckaa pabomalNe45. Iloctpoenue

OK 1-4,6

JIP 05, JIP 07, JIP 09,
JIP 13

MP 01, MP 02,
MP 04, MP 05,
MP 06, MP 07,
MP 08, MP 09
TPy 1, [Py 11,
[Py 13

14



CE€YCHUI MHOTOI'PAaHHUKOB.

Pa3zpmen 11. MHOrorpaHHUKH. 14 OK 1-4,6
11.1 [TonsiTue MHOrorpannuka. Bepumnel, pedpa, 2 ﬁg (l)g, JIP 07, JIP 09,
IpaHl MHOTOTPAHHUKA.
MP 01, MP 02,
11.2 [Ipsimas u HaknoHHas npusma. [IpaBuibHas 2
TIpHU3Ma. MP 04, MP 05,
11.3 Ilpakmuueckasa padomaNe46. [1nomans 2 MP 06, MP 07,
MMOBEPXHOCTHU MPU3MBI. MP 08, MP 09
11.4 ITonsatue nupamuael. [IpaBunpHasd u yceu€HHas 2 [Py I, 1Py 11,
nupamuaa. CedeHne mupaMuIbl. TPy 12, [Py 13
11.5 Ilpakmuueckasa pabomahNe4?7. [1nomans 60KOBOM 2
Y TIOJTHOM MOBEPXHOCTU MTUPAMU/IBL.
11.6 [TpaBuiIbHBIE MHOTOTPAHHUKHU. 2
117 3auémnasn paboma Nel ]l « MHOTOTpaHHUKI. 2
Paznen 12. TeJsia 1 IOBEPXHOCTH BpallleHU. 12 OK 1-4,6
JIP 05, JIP 07,
12.1 Ilpakmuueckasa pabomahNe 48. lunuuap. 2 JIP 09, JIP 13
Ceuenus nunuHapa. [lnomans nopepxHocTu
MHTHHIPA. MP 01, MP 02,
MP 04, MP 05,
12.2 Ilpakmuueckasa paoomahNe 49. Konyc. Ceuenus 2
KoHyca. [Tnomaap moBepXHOCTH KOHYCA. MP 06, MP 07,
MP 08, MP 09
123 VY ceu€HHBIN KOHYC. 2
[Py 1, TPy 11,
12.4 Hpakmuqefkaﬂ pabomanNe50. Ilnomans 60KoBOH 2 TPy 12, [Py 13
Y TIOJTHOM MTOBEPXHOCTH IIMJIMH/IPA U KOHYCA.
12,5 Ilpakmuueckas padomale 51. Chepa u map. 2
KomOuHaImm reoMeTpiuuecKux Tell.
12.6 3auémnan paboma Ne 12 «Tena nu mOBEpXHOCTH 2
BPAIICHHS.
Paznea 13. O0béMm n ero usmepeHusi. 12
OK 1-4,6
131 [Tonarue 06bEMa, AMHUIIBI U3MEPEHUS 00BEMA. 2 JIP 05, JIP 07, JIP 09,
JIP 13
13.2 IIpakmuueckasn pabomahe 52. O6nEM npsMoit 2
npu3Mbl. OObEM THPaAMHU/TBL. MP 01, MP 02,
13.3 IIpakmuueckasn pabomahe 53. O0BEM UIMHIpA. 2 MP 04, MP 05,

O065BEM KOHYCA.
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13.4 OGbEM mapa. 2 MP 06, MP 07,
MP 08, MP 09
13.5 Ilpakmuueckasa pabomaNe54. Boruucnenue 2
00BEMOB reOMETPUYECKHX TEJ [Py 1, TPy 11,
13.6 3auémnas paboma Ne 13 «O6bEM U ero 2 MPy 12, 11Py 13
U3MEPEHUSD.
Pazpnen 14. KoopanHaTbl 1 BEeKTOPBI. 14 OK 1-4,6
14.1 2 JIP 05, JIP 07, JIP 09,
: [TonsiTue BEeKTOpa B IPOCTPAHCTBE. JIP 13
14.2 KomnianapHbie BEKTOPBI. 2 MP 01, MP 02,
MP 04, MP 05,
14.3 [IpsiMoyronbHas cucteMa KOOpJIUHAT B 2 MP 06, MP 07,
IIPOCTPAHCTBE.
MP 08, MP 09
14.4 IlIpakmuueckaa padomahiNe55. Vicnons3oBanue 2
KOOPJMHAT U BEKTOPOB IIPU PEIICHUHU 3a/1a4. Py 1, ITPy 13,
14.5 IIpoekius BEKTOpa Ha OCh. YTOJI MEXAY JABYMs 2 TPy 14
BekTopaMu. CKaJIIpHOE MTPOU3BEIEHNE BEKTOPOB.
14.6 Ilpakmuueckaa padomaNe56. Pelienue 3anay Ha 2
HCII0JIb30BaHNE BEKTOPHOTO U KOOPIUHATHOTO
METO/a JJIsl pelIeHUs] TeOMETPUUYECKHUX 3ajiau.
14.7 3auémnan paboma Neld «KoopauHatsl 1 2
BEKTODPBI».
Pazpea 15. Kom0nnaTopuka, cTaTHCTHKA M TEOPHUS 12 OK 1-4,6
BEPONTHOCTH. JIP 05, JIP 07, JIP 09,
15.1 2 JIP 13
: IlepectanoBku U pazmereHus. CoueTaHusl.
MP 01, MP 02,
15.2 Ilpakmuueckasa padomahNe57. [lpumenenue 2 MP 04. MP 05
KOMOHMHATOPHBIX (PAKTOB IS peIIeHUs 3aa4. ’ ’
MP 06, MP 07,
15.3 Krnaccuueckoe 1 cTaTUCTUYECKOE ONpEAEIEHUE 2 MP 08, MP 09
BEPOSTHOCTH.
[Py 2, ITPy 9,
154 JuckpeTHas BeIMUMHA U €€ YUCITIOBbIE 2
XapaKTePUCTHKHU. 1Py 10
15.5 Ilpakmuueckasa paoomahNe58. Ilonstus o 2
3a/lagyaX MaTeMaTHYECKON CTaTUCTUKHU.
[IpencraBienue JaHHBIX (TAOIUIBL, JUArPaMMBbl,
rpadukn).
15.6 3auémnas paboma Ne 15 «KombunaTopuka, 2
CTaTUCTHKA U TEOPHUS BEPOSITHOCTHY.
Pasnean 16. IIpuMeHeHNe MaTeMATHYECKHX METO/I0B. 4 OK 1-4,6
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16.1 [IpuMmeHeHne MaTeMaTH4eCKUX METOJIOB JJIs 2 JIP 05, JIP 06, JIP 08,
pELICHUS COIEPKATEIBbHBIX 3a1a4 U3 Pa3JIM4YHbIX JIP 09, JIP 10, JIP 13
obJylacTell HayKH W MTPAKTHUKH. MP 01, MP 02,
16.2
MP 03, MP 04,
MP 05, MP 06,
Ilpaxkmuueckas padomahe 59. Vicionb30BaHue MP 07, MP 08,
MaTeMaTUYECKUX METOJIOB JIJIsl PEIICHUS
MPOU3BOJACTBEHHBIX 33/a4 IO CIIEAAIBHOCTH. MP 09
[TPy 1, ITPy 05,
[Py 12, 1Py 13

Bcero: 234

2.3. [lepeyeHb mpaKTH4YeCKUX padoT

IIpakmuyeckas paboma Ne 1. Yucna u Beraucienus. Llenble, pannoHanbHble U AEHCTBUTEIbHBIC YUCIIA.
Bripaxkenus u ux npeodpazoBaHusl.

IIpaxmuueckas paboma Ne 2. YpaBueHus u nepaBeHcTBa. Cucremsl ypaBHeHU. [Ipubnnxénnoe 3HaueHue

BEJIMYMHBI U [TOTPEIIHOCTH MPUOIMKEHUH.
Ipaxmuueckas pabomaNe 3. IlpakTuKO-OpueHTUPOBaHHBIE 3a1aun. [IporieHThI B podeccnoHambHBIX
3a/1a4ax.

Ipaxmuueckas pabomaNe 4. CTeneHb MHUMOM eIMHUIBI. Anredpanyeckast (opMa KOMIUIEKCHOTO YHCIIA.

Ilpakmuueckas pabomaNe 5. Anrebpandeckas popMa KOMILUIEKCHOTO YHCIA.

Ilpakmuyeckasa pabomalNe 6. Tpuronomerpudeckas popma KoMIIekcHoro uucina. [TokazarensHas Gpopma

KOMIIJICKCHOT'O YHCJIa.

Ilpakmuyeckasa pabomale 7. IlokazatenbHast popMa KOMIUIEKCHOTO yucia. [leificTBus HaJl KOMITJIEKCHBIMU

YHCIIaMU.
IIpakmuyeckasa pabomalNe 8. KopHU HaTypalbHOM CTeNEeHU U UX cBoiicTBa. CBOIMCTBA CTENEHH C
palOHaIbHBIM U IEHCTBUTENBHBIM MOKA3aTENSMU.

Ipakxmuueckas pabomaNe 9. Beluucienus 3Hau€HUN BbIPAXKEHUN, COJEPKAIMX CTENEHU C PalliOHAIbHBIM

U J€UCTBUTEIBHBIM MOKA3aTEJIEM.

Ilpakmuueckas pabomaNe 10. IIpeoOpa3zoBaHue MOKAa3aTEIHHBIX BEIPAKECHUM.

Ilpakmuyeckasn pabomaNe 11. CtenienHas pyHKIUs, €€ CBONCTBA U rpaduk.

Ilpakmuueckas pabomaNe 12. UppauuoHaiabHble ypaBHeHUs. pparoHanbHbIe HEPABEHCTBA.
Ilpakmuyeckasa pabomale 13. IlokazarenbHble ypaBHeHHS. CUCTEMBbI TOKa3aTeNbHBIX YPAaBHEHHH.
Ilpakmuueckas pabomaNe 14. PermeHue noka3aTeIbHBIX YPaBHEHUN C TTOMOIIBIO Pa3JIOKEHUS Ha
MHOKHTENH, C IOMOIIBIO 3aMEHBI IEPEMEHHOM.

Ilpakmuueckas pabomaNe 15. IlokazatenbHbIe HEpaBEHCTBA. Pelenre moka3aTebHBIX YPAaBHEHHUH U
HEPABEHCTB.

Ipaxmuueckas pabomaNe 16. Pemenue nokasareabHbIX HEPABEHCTB C MOMOIIBIO PA3JI0KEHUS Ha
MHOKHTENH, C IOMOIIBIO 3aMEHBI IEPEMEHHOM.

Ipaxmuueckas pabomaNe 17. Beraucnenus norapudpmos. Jlorapudm nponsBeneHusi, 4aCTHOTO.
ITpeoOpa3oBanus BBIpaXKEHHM, COJEPKALINX JOTapU(PMBI.

Ilpakmuueckas pabomaNe 18. Jlorapupmuyeckue ypaBHEHUS U HepaBeHCTBA. OOIIME METOIBI PEIICHUMN.
Ilpakmuyeckasn pabomalNel9. Pemenue norapupMUYecKiX ypaBHEHUH 1 HEPABEHCTB.
Ipaxmuueckas pabomaNe 2(. Cuctembl TOrapu(pMUUIECKUX YpaBHEHUH.

IHpaxmuuecxas pabomaNe 21. OCHOBHBIE TPUTOHOMETPUUYECKUE TOKIECCTBA.

Ilpakmuueckas pabomaNe22. Beraucienue 3Ha4eHUN TPUTOHOMETPUUYECKUX BBIPKCHHIM.
Ipaxmuueckas pabomaNe23. IIpeoOpa3oBaHusi TPUTOHOMETPUIECKIX BBIPAKCHHM.
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IIpakmuueckasa pabomaNe24. IlpeoOpa3oBaHus rpauKoB TPUTOHOMETPUUECKUX (PYHKITHI.
Ilpakmuueckas pabomaNe25. Pemenne TpPUTOHOMETPHIECKUX YPaBHEHHUH.

(0]

n .0
Ipakmuueckas pabomaNe 26. I1paBuna pacKpbITUs HEONPEACIEHHOCTEH Pl

Ipakmuyeckasn pabomaNe27. HaxoxxaeHue NpeiesoB Pa3IudHbIX (GyHKIUH.

Ipakmuueckas pabomaNe 28. Ipasuna nuddepenmpoanus. [Ipon3BoaHbIE CyMMBI, pa3HOCTH,
MIPOU3BEACHUS M YACTHOTO (DYHKIIHIA.

Ipakmuueckas pabomaNe29. HaxoxieHrue MPOU3BOIHBIX AIEMEHTAPHBIX (PYHKITUH.

Ipakmuueckas pabomaNe3(). HaxoxaeHne Mpou3BOAHBIX CIOXKHBIX (DYHKITHI.

IIpakmuyeckasn pabomale 31. YpaBHeHUE KacaTeIbHOH K rpaduky QpyHKIUH.

Ilpakmuueckas pabomaNe 32. Bo3pactanue u yObiBaHHe (PYHKITUU. DKCTPEMyMbI (yHKITUH.
Ilpakmuyeckas pabomaNe 33. Hanbompliee 1 HaMMEHbIIEe 3HaUeHUE (PYHKIIUH.

Ilpakmuueckas pabomaNe34. ccnenoBanue GyHKIUHA C TTOMOIIBIO TPOU3BOIHON U MTOCTPpOEHUE TpahuKoB
GbyHKIHH.

IIpaxmuueckas pabomalNe 35. HaxoxaeHre ONTUMAILHOTO PE3yJIbTaTa C IMOMOIIBIO TPOU3BOIHOM
byHKIHN.

Ilpakmuueckas pabomaNe 36. Heonpenea&HHbIN HHTETPAT U €ro0 CBOMCTBA. Ta0uIia HHTErpajoB.
Ipaxmuueckas pabomaNe37. HaxoxeHHEe HEONPEACIEHHBIX HHTETPAIOB C HCIIOJIb30BAHUEM TAOIIHUIIBI.
Ipaxmuueckas pabomaNe38. HaxoxxaeHne HeONpeaeIEHHBIX HHTETPAJIOB C IOMOIIBIO MOACTaHOBKU
Ipaxmuueckas pabomaNe39. HaxoxxneHre HeOnpeaeIEHHBIX HHTETPaJIOB METOJJOM HHTEIPUPOBAHUS 1O
YaCTSAM.

Ipakxmuueckas pabomaNe 40. Berurcnenue miomaaei ¢ noMoIbl0 HHTETPaloB.

Ipakmuueckas pabomaNe 41. Pemenue GU3NIECKUX 3a7a4 ¢ MOMOIIbIO HHTErpajioB. MHTerpaipHas
dbopmyna oObEMa.

Ipaxmuueckas pabomaNe 42. PaccTosiHEE OT TOUKH 10 TIOCKOCTU. Teopema o TpEX nepneHauKyspax.
Ilpakmuueckas pabomaNe 43. JIByrpaHHbIil yroi. YT0OI MEX1Y TUIOCKOCTSAMH.

IIpakmuyeckasn pabomalNe44. IlapannensHoe npoekTupoBanue. Mzo0pakeHne MpoCcTpaHCTBEHHBIX (GUTYD.
Ilpakmuueckas pabomaNe45. IlocTpoeHne ce4eHN MHOTOTPaHHUKOB.

IIpakmuyeckasa pabomaNe46. I1nomanb MOBEpXHOCTH MPU3MBI.

Ipaxmuueckas pabomaNe47. 1lnomaab OOKOBOH 1 MOJHOM MOBEPXHOCTU MTUPAMHU/IBL.

Ipaxmuuecxas pabomaNe 48. Uunuunap. Cedenus mununapa. [Inomans mnoBepXHOCTH IIMHIPA.
Ipakmuueckas pabomaNe 49. Konyc. Ceyenust konyca. [Lnomaab moBepxHOCTH KOHYCA.
Ipakmuyeckas pabomaNe50. I1nomanps 60KOBOH U MOITHOM MOBEPXHOCTH ILIMJIUH/IPA U KOHYCA.
Ilpakmuueckas pabomaNe 51. Cdepa u map. KomOuHaIMM reoMeTprUIecKux Tell.

IIpakmuyeckasa pabomalNe 52. O0bEM npsMoii npu3mbl. O0BEM TUPaMUIBIL.

Ilpakxmuueckas pabomaNe 53. O6béM mummHApa. O6BEM KOHYCA.

Ilpakmuyeckasn pabomaNe54. Beruncnenue 00bEMOB TeOMETPUUYECKHUX TeT

Ipaxmuueckas pabomaNe55. Vicrionb3oBaHHe KOOPAUHAT U BEKTOPOB IIPH PEIICHUH 3a]1a4.
IIpakmuyeckasa pabomaNe56. Pemienue 3a1a4 Ha MCIIOJIb30BaHHE BEKTOPHOT'O M KOOPJMHATHOTO METO/1a
JUIS pellieHus] TeOMEeTPUYECKUX 3a/1a4.

IIpakmuyeckasn pabomaNe57. IlpumeHeHne KOMOMHATOPHBIX (PAKTOB JJIs peILICHHs 3a/1ay.
Ilpakmuueckas pabomaNe58. TloHsTHA 0 3aa9aX MaTeMaTUYECKON CTaTUCTUKH. [IpencTaBnenne qJaHHBIX
(TabnuIBl, TUarpaMMsl, TpaduKu).

2.4. TlepeyeHb TeM HHAMBHUAYAJBHBIX MPOEKTOB

AKCHOMBI IIJIAHUMETPUH U CTEPEOMETPUN

Anre0Opa 1 Havasia aHajaM3a B YePHOU METaJUTypTUn
ApK(DYHKIIUY B ypaBHEHUSX U HEPABEHCTBAX
AcuMnToTHI TpaduKOB APOOHO-pPAITMOHATBHON (DYHKITHH
Beenenue B Mup ¢pakTopuanos

BeposTHOCTB BBIUTpBIIIA B JTOTEPESIX

BeirogHo 11 KUTH B 10AT?

NooakrowhE
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oo

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.

Brrunciienne HanboNbIINX M HAMMEHBIINX 3HAYeHUH (PyHKIHH
I'eorpadus u reomeTpus MOero roposa

FpaMMaTI/I‘IeCKI/Ie HOPMBI COBPEMCHHOI'O PYCCKOT'O A3bIKa HAa YPOKaxX MaTCMAaTHKHU

I'paduku Bokpyr Hac

3arps3HeHne OKPYKaIOIIEH Cpeibl: Teorpad@UuecKuil 1 MaTeMaTHICCKUH acTIeKT
3a/auy Ha BBIYMCIICHHE IUIOMIAe 1 00BbEMOB TeJ BPAILEHUS! 1 MHOTOI'PaHHUKOB
3amaun Ha HauOOoJIbIIIee U HAMMCHBINIECE 3HAYCHUE BEJIMYMH U METOJIbl UX PEIICHUS

3ameuaTellbHass KOMOMHATOPHKA
3HaKoMOe U HEU3BECTHOE YUCio [1u

Hcnonn3oBanue HCTOPHUYCCKOI'O U KPpa€BCAYECKOro MaTr€puraia npu N3y4CHUU MaTEMATUKN

N3mepenue paccTosiHUii HA MECTHOCTH
KacarenbHble K KpUBBIM BTOPOTO MOPSJIKA

KOMGI/IHaTOpI/IKa, OJICMCHTHBI TCOPHUU BEPOATHOCTHU U CTATUCTHUKU B HamIeH >KU3HU

KomM1uiekcHele ynciia, UICTOpUs BOSHUKHOBEHHUS

KpenuTsl B ;KM3HU COBPEMEHHOTO YEJIOBEKA

Jlorapudm u ero uctopus

MaremaTrka B Moeii Oyayiel npodeccuu

Marematuka BOKpYT Hac

Maremarnueckue dyaeca v TaiHbI

MHororpanHMKy BOKpYT Hac

MHoroaukas CAMMETPHS B OKPYXKAIOIIEM HaC MUpE
MonenpoBaHue reOMETpUUECKUX TEIl

HyxHo 11 coBpeMeHHOMY 4€JI0BEKY 3HATh CTAPUHHBIE MEPHI?
O npruMeHeHnu MaTeMaTU4YeCKUX 3HAHUM Ha IIPAKTHKE
Opuramu - reoMeTpust OyMa)KHOTO JIMCTA

OpHaMeHThI U 6OPIHOPbI

[Tapabona, runepOoia, JIUTIC

Iletp I u pazBuTHe MaTemMaTuuyeckoro oopazoBanus B Poccun
[TonsiTre nepruoanueckon GyHKIIMU

IIpocreiilne 3a1a4u Ha IOCTPOEHUE

[Toctpoenue rpadukoB CIOKHBIX (QYHKIUI

ITocTpoeHne ceyeHnit MHOTOIPaHHUKOB

[IpaBuiibHBIE MHOTOIPAaHHUKU B HayKe U MMOBCEAHEBHON KU3HU
[Ipenensl. HenpepsIBHOCTD hyHKITHIA

[IpumeHneHne Mpon3BOIHON K UCCIEI0BAaHUIO (QYHKIUI
ITpumMeHeHHne Tpou3BOIHON B Moeil mpodeccuH.

Pa3BuTHe nonsaTHs "0ECKOHEUHOCTH'" B MaTeMaTuKe

CBs13p MaTEMAaTUKU C IPYTMMH HayKaMu

CriocoOsl 3a/1aHus M CBOWCTBA YHCIOBBIX MOCIEI0BATEILHOCTEH
Coepuueckast reomeTpust

Teopust BEpOATHOCTEMN B UTPe

Terpasap, ero Mmenuanbl U OUMeIUaHBI

Tpuronomerpuyeckue ypaBHEHUs U CIIOCOOBI UX PEILIeHUs
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3. YCJIOBUMA PEAJIM3ALIMU ITPOI'PAMMBI YYEBHI'O ITPEJIMETA

3.1. Peanuzanusi nporpaMmbl yue0HOro npeaMera Tpedyer Hajn4us yueOHOro kabnHera
«MaremaTuka».

Obopyooeanue yuebnozo kabunema:

- 10Ca/I04YHbIE MECTA IO KOJIUYECTBY 00YyUaIOLINXCS;
- pabouee MecTO IpenoaBaress;

- KOMIUJIEKT y4eOHO-HarISAHBIX [TOCOOUIA;

- KOMIUIEKT 3JIEKTPOHHBIX BUAEOMATEPUATIOB;

- Ha0Op TEOMETPUUECKUX TEIT;

- TaOJIUIIBI;

- 3a/1aHus U1 3a4€THBIX padoT;

- Ipo¢eCCUOHATILHO OPUEHTUPOBAHHbIE 3a/1aHUS;

- MaTepualbl IK3aMeHa.

Texnuueckue cpedcmea o0yuenus:

- MyJIbTUMEUA POEKTOp (CTallMOHAPHBIH)
- HOYTOyK

- 9KpaH

3.2. UndopmanmnoHHoe obecrniedeHne peajn3alui NPOorpaMmsl.

3.2.1. OcHoBHBIC MEYATHBIEC U3TAHUSA
1. OcHoBHas uTEpaTypa:

e (1.1)bammmakoB M.W. Maremaruka: Y4eOHHK TS CTY. YUPEKACHUH cpe. mpod. oOpa3oBaHuUs. —
M., «Axagemus» 2020.

e (1.2)Maremaruka: anreOpa u Havyajaa MaTeMaTHYECKOro aHanu3a, reomerpus. ['eomerpus. 10 — 11
KJIacChl: yueO. it 001eodpa3oBaT. opraHuzaiuii: 6a3oBslii ypoBeHb U yriayou. yposau [JI.C.
ArtanacsH, B.®. byryzos, C.b. Kagomues u ap.]. — 7-e uzn., nepepad. u gom. — M.: [Ipocsenienue,
2019. — 287c¢.: un. — (MI'Y — mikoie).

e (1.3)Maremaruka: anreOpa U Havyajga MaTeMaTHYECKOTO aHAIN3a, FTeOMeTprs. AJredpa 1 Hadaa
MaTemaTtuueckoro aHanusa. 10 — 11 kmaccer: yae6. s 061meodpazoBaT. opraHu3anuii: 6a3oBbIi
ypoBeHb 1 yriayoi. yposuu /[ILLLA. Amumos, FO.M. Komnsirun, M.B. Tkauésa u ap.]. — 7-¢ uza. — M.
IIpoceemenue, 2019. — 463c: nin.

2. lomosiHUTEIbHAS JIUTEpaATypa:
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(2.1)bammako M.M. MaremaTrka. 3agauHuK: yued. HOcoOue T CTY. YUPEKACHUIH cpel. mpod.
obpazoBanus. — M., «Akanemusi» 2020.

(2.2)bammako M.M. Matematrka: COOpHHUK 33724 PO(GHILHON HATPABICHHOCTH: YUeOHUK ISt
CTYJ. YUpexaeHui cpen. mpod. oopazoBanus/ M.M.bammakos. - 4-¢ u3a.,ucnp. — M.:M3n.iieHTp
«Axagemus», 2021. — 208c.

3.2.2. JlonoJIHUTEIbHbIe HCTOYHUKH

Bcepoccuiickue uatepaer-oauMnuanbl. Pexum noctyna - URL: https://online-olympiad.ru /

Enunas xoyuteknus udpoBeiX 00pa3oBaTellbHBIX pecypcoB. Pexxum moctyma - URL: http://school-
collection.edu.ru /

Nudopmannonnas cucrema «EquHOE OKHO JOCTyIa K 00pa3oBaTeIbHBIM pecypcam». Pexxum
noctyna - URL: http://window.edu.ru /

Hayunas snekrponnas 6udaunorexa (HOb). Pexxum nocryma - URL: http://www.elibrary.ru

OTkpbITHIH KOJLIEHK. MaTemaruka. Pexxum nocryna - URL: https://mathematics.ru /

[MoBTopuM Marematuky. Pexxum nocryna - URL: http://www.mathteachers.narod.ru /

CHpaBO‘IHI/IK 10 MaTEMAaTUKE AJIs1 INKOJIbHUKOB. Pe)KI/IM ,Z[OCTyrIa -
URL: https://www.resolventa.ru/demo/demomath.htm /

Cpenusis MaTemMaTHdeckast HHTEpHET mikoja. Pexxum noctymna - URL: http://www.bymath.net /

denepanbublii nopran «Poccuiickoe obpazoBanue». Pexxum mpocrymna - URL: http://www.edu.ru /

q)eﬂepaHLHLIﬁ I.leHTp I/IH(I)OpMaLII/IOHHO-O6pa30BaTeJ'IBHBIX pecprOB. Pe)I(I/IM ,Z[OCTyrIa -
URL: http://fcior.edu.ru /

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUAA

YYEBHI'O TPEJIMETA
IIpeaMeTHble pe3yabTaThl H3yYeHHs Y4eOHOro | DOpPMBI M METO/IbI KOHTPOJISA M OLEHKH
npeaMera pe3yJ1bTaTOB 00y4eHHs
[TPy 01 1. Tekyumii KOHTPOJIb:
[TPy 02 -OLI€HKa Pe3yJIbTaTOB P PELICHUH 3a]1aY;
[TPy 03 -(pOHTATBHBII OMPOC;
[TPy 04 -UHJMBHlyaJbHas paboTa Mo KapTOuKaM;
[TPy 05 -T€CTUPOBAHUE
[TPy 06 -OIIeHKa Pe3yJIbTaTOB MHAMBHYaTbHOTO KOHTPOJIS B
[TPy 07 ¢dbopMe cocTaBICHHS KOHCIIEKTOB.
[TPy 08 2. IIpoMeKyTOUYHBIH KOHTPOJIb:
ITPy 09 - 3auéTHbIEe PabOTHI
ITPy 10 3. UTOroBblii KOHTPOJIb:
[Py 11 JK3aMEH
[Py 12
[TPy 13
[Py 14
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