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Pabouas mporpamma o011e00pazoBaTeIbHON TUCHMILIMHBI «MaTemMaTuka» paspaboTaHa Ha OCHOBE
npuMepHoii  pabodei  mporpamMmbl  00IIe00pa3oBaTeNbHON  MUCHUIUIMHBI  «MaTemaTukay,
pexkomenioBannot ®I'bBOY IIIO WPIIO,2022 1.; B coorBerctBUU ¢ PI'OC COO (yrBepxaeH
npukazoM MunoOpHayku Poccum ot 17.05.2012 1. Ne413 (¢ m3meHeHUsIMH U JonoJiHeHUsIMU) «O0
YTBEp)KICHHH (eepalibHOTO TOCYAapCTBEHHOTO 00pPa30BaTENBbHOIO CTaHAApTa CPEOHEro OO0IIero
oOpaszoBanus», Tpukaz MwuHucTepcTBa mnpocBemeHus P® ot 12 asrycra 2022 r. N 732); c
Konnenmueit npenogaBanus 0011e00pa3oBaTeNbHbIX JUCHUIUIAH C YY€TOM MpOo(decCHOHATBbHON
HAIMpPaBJIEHHOCTH MPOrpaMM CpPeJHEro MpodeccHOHaIbHOro o0pa3oBaHUs, peaiu3yeMbIX Ha 0aze
OCHOBHOTO 00IIero 0o0pa3oBaHMs, YTBEPKIACHHOW pacropshkeHHeM MMHHUCTEpCTBA IMPOCBEIICHUS
Poccuiickoit ®eneparuun ot 30 ampens 2021 1. Ne P-98; ¢ denpepanbHoii 00pa3oBaTeIbHON
nporpaMMoil  cpegHero oOmero oOpa3oBaHUs, YTBEP)KICHHOM npuka3oM MuHHUCTEpCTBA
npocBemenuss Poccuiickoir ®eneparuu ot 23.11.2022 Ne 1014 "OO6 ytBepxkaeHun ¢eaepaibHO
o0pa3zoBaTeNnbHON TPOTpaMMBI cpeaHero oduiero obpazoBanus” (3apeructpupoBan 22.12.2022 Ne
71763) no cienmanbHOcTH 44.02.01 «JlomkoapHOE 0Opa3oBaHUE)

Opranmsanusi-pa3padoT4nk:
I[TIOY TO «Tynbckuii Negarorn4yecKuii KOJIeIxk»
Pa3paborunkmu:

TGHBKYH_IOBa Oms Bﬂ‘ICCHaBOBHa, npernoaaBaTCyib MaTCMAaTUUYCCKUX JUCHHUIIINH.

Paccmorpena na 3acenanuu [11[K maTematiku, HHQOPMATHKH U €CTECTBEHHOHAYYHBIX AUCUUILIMH mp. Ne5 ot 24.03.2023.
[Mpunsta neparorudeckuM copetoM ['TIOY TO «Tynbckuit nenarorndeckuii Koyuiex», mpotokon Ne3 ot 30.03.2023.
Vreepxkaena aupekropom I'TIOY TO «Tynbckuii megarornueckuii komiempk», npukas 135-ox ot 06.04.2023.



COILEPKAHHUE

. OBIIAA XAPAKTEPUCTHUKA PABOYEN IMPOI'PAMMBbI
OBIIEOBPA3OBATEJIBHOU JUCHUIIJIMHBI «<MATEMATHKA»

.CTPYKTYPA WU  COJEPXKAHHUE  OBIIEOBPA3OBATEJILHOIA
JACIATITAHBI

. YCJIOBUS PEAJIM3ALIMUA ITPOTPAMMBI OBIIEOBPA3OBATEJILHOM
TACIATLITAHBI

. KOHTPOJIb n OLEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA30OBATEJIBHOU JUCHUIIJINHBI

CcTp.

16

17



4

1. OBIIASI XAPAKTEPUCTHUKA PABOYEN MPOT'PAMMBI OBIIIEOBPA3OBATEJLHOM
JUCHUIIVIMHBI «<MATEMATHKA»

1.1. MecTo AucHMILVINHBI B CTPYKTYpe npogeccnoHalbHOoii 00pa3oBaTeIbHOI MPOrpaMMbl
CIIO:
OOmieobpa3oBarenbHas  JUCIHILIMHA «MartemaTuka»  sBISAETCS 0053aTEIbHOM  YacThIO
0011e00pa3oBaTeIbHOT0 IHUKJIA 00pa3oBaTebHOM mporpammbl B cooTBercTBHH ¢ PI'OC CIIO 1o
CIELUAIBbHOCTAM 44.02.01 JomxojabHOe o0pa3oBaHMe YKPYIHEHHOM TpYIIIbI CIIEHHAIbHOCTEN
44.00.00 Od0pa3oBaHue U NMeJArOrHYECKHE HAYKH.

1.2. Heau U miIanHupyemMblie pe3yJabTAaThl 0CBOCHUS IMCIUIINHbI:
1.2.1. leapb AUCUMIIIIHHBI

Copepxanue mporpaMMmbl 001Ie00pa3oBaTeIbHOM AUCHUILIMHBL «MaTemarukay HampaBiIeHO
Ha JOCTHXKEHHE Pe3yJbTaTOB €€ M3y4eHus B cooTBeTcTBUU ¢ TpeboBanusimu ®I'OC COO c yyetom
npodeccuonanbHor HanpasiaeHHOCTH @I'OC CIIO, HanpaBieHO Ha TOCTHKEHHUE CIICTYIONTUX IICIICH:

* oOecrieyeHne CHOPMHUPOBAHHOCTH MPEACTABICHUA O COLUAIBHBIX, KYJIbTYPHBIX H
UCTOpUYECKHUX (haKTOpax CTAHOBJICHHS MaTEMAaTUKH;

» obecriedeHrne C(HOPMUPOBAHHOCTH JIOTUYECKOTO, AITOPUTMHUYECKOTO M MaTeMaTHYECKOTO
MBIIUICHHUS,

» obecnieueHre cHOPMHUPOBAHHOCTH YMEHHH MPUMEHSTH MOJYYCHHBIC 3HAHUS MPH PEIICHUH
pa3IMYHbIX 33]1a4;

* oOecrieueHne CGOPMHPOBAHHOCTH  TPEACTABICHMH O MaTeMaTHKe KaK  4acTu
00IIIeueI0BEYECKO KYNbTYpPhI, YHUBEPCAIbHOM SI3bIKE HAayKH, MO3BOJIAIOIIEM OMUCHIBATH M U3y4aTh
peabHbIE TPOLIECCH U SBIICHHS.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOeHHsI 001Ie00pa30BaTeJbHON JUCHHUILVIMHBI B

cootBercTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Oomue
KOMIIETEH I

IInanupyembie pe3ybTaThl 00y4eHUS

Oomue

)II/[CIIHHJ'[I/[Hale)Ie

OK 01. Berbupats
CIIOCOOBI PELICHUS
3a/1a4
npogeccHoHaNbHON
JeATEeIbHOCTH
NPUMEHUTEIBHO

K Pa3IMYHbIM
KOHTEKCTaM

B wacTu TpynoBOro BocrinTaHus:

- TOTOBHOCTb K TPY/y, OCO3HaHHE
LIEHHOCTH MacTepCTBA, TPYI0TI00HeE;
- TOTOBHOCTb K aKTUBHOM
JeATeIbHOCTH TEXHOJIOTUIECKON U
COLIMAJIFHON HAIPaBJIEHHOCTH,
CrocoOHOCTh MHUITUMPOBATH,
IUIAHUPOBATh M CAMOCTOSTENILHO
BBINIOJIHATH TAKYIO ISATEIBHOCTD;

- MHTEepeC K pa3Iu4yHbIM chepam
poheCCHOHATIBHOM NS TeIbHOCTH,
OBnazeHne yHUBEPCAIbHBIMU
y4eOHBIMH NO3HABATEIILHBIMU
JNEWCTBUSIMU:

a) 6a30BbIE JOTUUECKHE ICHCTBUS:

- CaMOCTOATENHHO (POPMYIUPOBATH U
aKTyaJIM3upOBaTh NPoOIIEMY,
paccMaTpuBaTh ee BCECTOPOHHE;

- YCTaHABJIMBATh CYILECTBEHHBIN
MPU3HAK WK OCHOBAHUSI IS
CpaBHEHUS, KJIacCU(UKAIIH U
0000111IeHNS;

- ONIPEIEIISITh LIENHU eI TENbHOCTH,
3aJ1aBaTh MapaMeTpbl ¥ KPUTEPUH UX
JOCTHIKEHHUS;

-BJIaIETh METOJIaMH JJOKa3aTEIbCTB, AITOPUTMAMU
pelieHus 3a1a4; yMeHue GopMyIrupoBaTh
OIpENIENEHNs], AKCHOMBI U TEOPEMBI, IPUMEHSTH HX,
IPOBOJUTH JOKA3aTENbHBIE PACCYKACHUS B XOJ€
pelleHus 3a1ay;

- YMETh ONEPUPOBATH MOHATUSAMHU: CTETIEHb YHCIIA,
jorapudMm 4mcia; yMeHHE BBIOJIHITH BEIYUCICHHIE
3Ha4eHUH 1 peoOpa30BaHMs BEIPAaXKEHUI cO
CTeTIeHsAMH U JorapupMamu, mpeoOpa3oBaHU
JIpOOHO-pPAaLlMOHATBHBIX BRIPAXKCHUH;

- YMETh pemaTh TeKCTOBBIE 3a/1a4l Pa3HBIX THUIOB (B
TOM 4YHCJIe Ha POLEHTHI, IOJIH U YacTH, Ha
JIBIDKEHUE, paboTy, CTOMMOCTh TOBAPOB U YCIYT,
HAJIOTH, 3aJa4y N3 00JIaCTH yIPaBJICHHsI INIHBIMHU 1
ceMeHHbIMU (pUHAHCaMM); COCTABIIAThH BHIPAXKEHHS,
YpaBHEHMS, HEPABEHCTBA M UX CUCTEMBI [0 YCIOBUIO
3aJauu, UCCIIEA0BATh MIOyUYECHHOE PEILICHUE U
OLICHMBATh MPABIONOI00HOCTh PE3yJIbTaTOB;

- YMETh OIIEPHUPOBATH MOHATUSAMHE: CpEeIHEES
apuMeTHIeCcKoe, MeJaHa, HanOobIlee U
HaMMEHBIIIee 3HAUCHHS, Pa3Max, JUCIIEPCHs,
CTaH/IapPTHOE OTKJIOHEHUE YHCIIOBOT0O HA0Opa;
YMEHHE U3BJIEKaTh, HHTEPIIPETUPOBATD
nH(opManuio, NpeACTaBICHHYIO B TabIMIaX, HA
JarpaMMax, rpaukax, OTpakarollylo CBOHCTBA




- BBISIBIISITH 3aKOHOMEPHOCTH U
MIPOTHUBOPEUHS B PACCMaTPUBACMBIX
SIBJICHUSX

- BHOCHTBH KOPPEKTHBHI B
JIEATEILHOCTD, OLIEHUBATE
COOTBETCTBHUE PE3YJIBTATOB LICIISIM,
OIICHUBATh PUCKH MOCICICTBHIMA
JIEATEILHOCTH;

- pa3BUBATh KPEATUBHOE MBIILICHHE
MIPU PEIICHUY KU3HCHHBIX TPo0IeM
0) 6a30BBIC UCCIICIOBATEILCKIE
JIeHCTBUS:

- BIIaJIETh HaBBIKAMH y4eOHO-
HCCIIEI0BATENIbCKON U IPOEKTHON
NEeITENBLHOCTH, HaABBIKAMU
paspemieHns mpooreM;

- BBISBJIATH IPUYMHHO-CIICACTBCHHEBIC
CBSI3H U aKTyaJIU3UPOBATh 33724y,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHUS,
HAXOJIUTh aPTyMEHTHI JIJIs
JIOKa3aTeNIbCTBA CBOUX YTBEPIKIACHUH,
3aaBaTh MapaMeTPhl U KPUTCPUH
peleHuS;

- aHAJIM3UPOBATH MOTyICHHBIC B XOJIE
peIIeHNs 3a1a9d pe3yIIbTaTEHI,
KPUTHYECKH OIICHUBATh UX
JOCTOBEPHOCTB, IPOTHO3UPOBAThH
N3MCHCHHUEC B HOBBIX yCHOBI/IHX;
-yMeTL HepeHOCI/ITL 3HAHUSA B
MMO3HABATENILHYIO U PAKTHYECKYIO
00J1aCTH KU3HEIEATEIHHOCTH,

- YMETb UHTETPUPOBATH 3HAHUS U3
Pa3HbIX MMPEIMETHBIX 00JIacTel;

- BEIIBUTATh HOBBIC UJICH, ITPEIaraTh
OpUTHHAIBHBIC TIOAXOIBI U PEIICHMS,
M CIIOCOOHOCTH MX HCIIOJIb30BaHUS B
MO3HABAaTEIbHOM B COIMAILHOMN
MIPaKTHKE

peanbHBIX MPOLIECCOB U SBICHUIL; PEACTABIATH
MHPOPMAIIHIO ¢ TIOMOIIBIO TAOIHII U JUaTrPaMM;
HCCIIE0BATh CTATUCTHIECKNE JAHHBIE, B TOM YHCIIE C
MPUMEHEHNEM IpaUIecKuX METOJOB U
AJIEKTPOHHBIX CPEJICTB;

- YMETb OIIEpUPOBATh MOHATHUSMHU: CITy4allHBII OIBIT
U citydaifHoe COObITHE, BEPOSTHOCTh CIIy4aiHOTO
COOBITHS; YMEHUE BBIYHCIISATH BEPOSTHOCTH C
UCIIOJIb30BaHUEM IpaYeCKUX METOJIOB; IPUMEHSThH
(OpMyIIBI CII0KEHHUS M YMHOXECHUS BEPOSITHOCTEH,
KOMOWHATOpHBIC (haKTH ¥ (POPMYIIBI IPU PEIICHUHN
3a71a9; OLIEHUBATh BEPOSITHOCTH PEaNTbHBIX COOBITHH;
3HAKOMCTBO CO CITyJalHBIMH BEINYNHAMH; YMEHHE
MPUBOANTH MIPUMEPHI IPOSIBIICHHS 3aKOHA OONBIINX
YHCeJ B IPUPOAHBIX M OOIIECTBEHHBIX SIBICHUSX;

- YMETb ONIEPUPOBATH MOHATHAMHU: TOUKA, PsIMasi,
IUIOCKOCTB, IPOCTPAHCTBO, IBYTPaHHBIN YToJ,
CKpEIIMBAIOIIMECs MPSMBbIE, TapaIUIEIbHOCTD U
NEePHEeHANKYISPHOCTD MPSMBIX U INIOCKOCTEH, YToJl
MEXAY MPSIMBIMH, YTOJI MEXIy IpsIMOit 1
IJIOCKOCTBIO, YTOJI MEKIY TNIOCKOCTSIMU, PACCTOSTHHE
OT TOYKH JI0 TNIOCKOCTH, PACCTOSTHIE MEXITY
IPSIMBIMH, PACCTOSTHAE MEXY TNIOCKOCTSIMU; YMEHHE
HCTIONIb30BATh NP PELICHUH 33134 N3ydICHHbIC
(haKThI ¥ TEOPEMBI TUIAHUMETPUH; YMEHHE OIICHUBATh
pa3Mepbl 00BEKTOB OKPYIKAIOIIET0 MUPA;

- YMETb OIIEpHUPOBATH MOHATHUSIMH: MHOTOTPaHHUK,
CeueHne MHOTOTpaHHKKa, KyO, mapaiesenure],
npu3Ma, nupamua, GUrypa u noBepxHocTh
BpalleHHsl, IWINHAP, KOHYC, map, cepa, cedeHus
(buUrypsl BpalieHus, INOCKOCTb, Kacaromasics cdepsbl,
LIWINHPaA, KOHYyCa, IUIOIAAb MOBEPXHOCTH
MHPaMUIbl, TPU3MBI, KOHYCa, HMIHHIPA, TUIOLIA]b
cdepsrl, 00peM Kyda, MPSIMOYTOIHHOTO
TapaJuleNIeuIe1a, MUPaMUAbl, TPU3MBbI, IUIUHAPA,
KOHYca, II1apa; yMEHNE U300pakaTh MHOTOTPAHHUKH
1 TTOBEPXHOCTH BPAIICHHUS], UX CEUCHUSI OT PYKH, C
TIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U
3JIEKTPOHHBIX CPEJCTB; YMEHNE Paclo3HaBaTh
CUMMETPHIO B IIPOCTPAHCTBE; YMEHUE PACIO3HABATh
NpaBHJIbHbIE MHOTOIPaHHUKH;

YMETh ONEPUPOBATH MOHATHAMU: JIBIIKCHUE B
MPOCTPaHCTBE, NOA00HBIE (GUTYPBI B IPOCTPAHCTBE;
HCIO0JIb30BaTh OTHOILIEHUE IUIOIIAJLEH IOBEPXHOCTEH
1 00beMOB MOTOOHBIX (GUTYP TIPH PEIICHUH 3a1a9;

- YMETb BBIYHCIISATh T€OMETPUYECKHE BEITMUHHEI
(mmHa, yrou, romass, 00beM, IUIONIab
MIOBEPXHOCTH), NCTIONIB3YS N3yUeHHbIE (OPMYIIBI 1
METOJIBI;

- YMETb OIIepUPOBATH MOHATHAMHE: IPSMOYTOJIbHAS
crcTeMa KOOP/AMHAT, KOOPMHATBI TOYKH, BEKTOP,
KOODPJMHATHI BEKTOPA, CKAISIPHOE IIPOU3BE/ICHHE,
YroJI MEXy BEKTOPaMH, CyMMa BEKTOPOB,
MIPOM3BEICHUE BEKTOpa Ha YHCIIO; HAXOIUTH C
MOMOUIBIO M3Y4EHHBIX (POPMYIT KOOPAUHATHI
CepelMHbl OTPE3Ka, PACCTOSHIE MEXTY JABYMs
TOYKaMH;

-yMeTb BBEIOMPATh MOAXOASIINI H3yUYSHHBIH METO/
JUIsl peILICHNs 3a]1a4H, PAacIio3HaBaTh MaTeMaTHUECKHe
(aKTel 1 MaTEMaTHYECKHE MOZEIH B IPUPOIHBIX U
0O0IIIECTBEHHBIX SIBJIEHUSX, B ICKYCCTBE; YMEHHE
MPUBOAMTH IPUMEPBI MATEMATHYECKUX OTKPBITHH
pOCCUICKON U MUPOBOM MaTEMaTUYECKOW HayKH




OK 02.
Hcnons3oBate
COBPEMCHHBIE
CpeZCTBa MOUCKa,
aHaIM3a u
MHTEPIPETALIH
undopmanuu, u
nH(OpMaLMOHHbIE
TEXHOJIOTHH JIJISI
BBITIOJTHEHHMS 3a/1a4
npodeccnoHaNTBHOM
JESATEIBHOCTH

B o6yiacTi IEeHHOCTH HAyYHOTO
HIO3HAHMS:

-c(hOpPMHPOBAHHOCTH MUPOBO33PEHHUS,
COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKHU U
00IIeCTBEHHOW NPaKTHKHY,
OCHOBaHHOTO Ha JMAJIOTe KYJBTYP,
CHOCOOCTBYIOIIETO OCO3HAHHIO
CBOEr0 MeCTa B MOJHUKYJIBTYPHOM
MHUpE;

- COBEPILICHCTBOBAHUE S3BIKOBOH H
YHUTATEIBCKON KyJIbTYPhI KaK
CpelCcTBa B3aUMOJCHCTBUS MEXKIY
JIFOJJMH U NIO3HAHUS MUPA;

- OCO3HaHHUE LIEHHOCTH Hay4yHOMI
JesATEIEHOCTH, TOTOBHOCTb
OCYIIECTBIISITH MPOCKTHYIO U
HCCIIEI0BATEIbCKYIO JEATeILHOCTh
WHIIMBHUYAJILHO U B TPYIIIE.
OBnazieHne YHUBEPCATLHBIMU
y4eOHBIMH TI03HABATEILHBIMU
NEWCTBUSIMU:

B) paboTa ¢ mH(popMaImei:

- BJIQJICTh HABBIKAMU HOTyYCHHS
HH(OPMALNH U3 HCTOYHUKOB Pa3HBIX
THUIIOB, CAMOCTOSITEIILHO
OCYIIECTBIIATD TIOKUCK, AaHAIIU3,
CUCTEMAaTH3aLHUI0 U HHTEPIPETALHIO
nH(popManny pa3TUYHbIX BUIOB U
(dhopM mpencTaBiacHHUS;

- CO3[1aBaTh TEKCThI B PA3INYHBIX
(dbopmaTax ¢ y4eToM Ha3HAUYCHUS
nH(pOpMaLUK U LIEIEeBOH ayIUTOPUH,
BEIOMpAst OITUMATBHYIO (GOpPMY
NPENCTaBICHUS U BU3YaH3aLHH;

- OLICHUBATh JTOCTOBEPHOCTb,
JIETHTHMHOCTb UH(DOPMALIUH, ee
COOTBETCTBHE NPABOBBIM U MOPAJIbHO-
9THYECKUM HOpMaM;

- UCIIOJIb30BAaTh CPENICTBA
nH(pOPMALMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
pELIeHUH KOTHUTHBHBIX,
KOMMYHHUKATHUBHBIX U
OpraHU3alOHHbIX 3334 C
coOroieHreM TpeOOBaHMIHA
SPrOHOMHKH, TEXHUKH O€30I1aCHOCTH,
THTHEHBI, pecypcocOepexeHusl,
NPaBOBBIX U STHYECKHX HOPM, HOPM
HHPOPMAMOHHOW OE30MaCHOCTH;

- BJIaJICTh HaBBIKAMH PaCIIO3HABAHUSI
1 3aIIUTH HHpOpMAIH,
nHPOPMAIMOHHON 6E€30MaCHOCTH
JIMYHOCTH

- yMETb ONePHPOBATH NOHATHAMU: PAllHOHAIBHbIC,
UppalnOHAaJIbHbIE, I0OKa3aTeIbHbIe, CTEIICHHEIE,
JorapuGMUIEcKHe, TPUTOHOMETPUIECKHIE YPaBHCHHUS
U HEPaBEHCTBA, UX CUCTEMBI;

- YMETb OIIEPUPOBATH MOHATHAMU: (QYHKIUS,
HernpepbIBHAsT QYHKIIMS, TPOU3BOHAS,
nepBooOpasHasi, ONpeeNICHHbI HHTErpall; YMEHHUE
HaXOJMTh MPOM3BOAHBIC SJIEMEHTAPHBIX (DYHKIIHH,
UCTIONIb3Ysl CIIPABOYHBIE MaTepUalIbl; HCCIIEIOBATH B
MPOCTEHIINX ClTydasX (yHKIUH Ha MOHOTOHHOCTB,
HAaXOIUTh HAaHOOJIBIIIME ¥ HAUMEHBIINE 3HAYCHHS
(GYHKIUH; CTPOUTH TpadUKN MHOTOUICHOB C
UCIIONIB30BAaHMEM allllapaTa MaTeMaTHYeCKOro
aHaJIN3a; IPUMEHATD IIPOM3BOIHYIO IIPH PEILCHUH
3a/1a4 Ha JBIDKCHHE; PEIIaTh IIPAKTHKO-
OPHEHTHPOBAHHBIEC 3aJa4H Ha HAHOOJIbIINE H
HaMMEHbIINE 3HaYEeHUs, Ha HAX0XKJCHUE ITyTH,
CKOPOCTH M YCKOPEHUS;

- YMETb OIIEpPUPOBATH MOHATHAMHU: PAIlOHATIbHASL
(byHKIMS, TOKa3aTenbHast GYHKIHS, CTeTICHHAs
GbyHKMs, norapupmudeckas GyHKIus,
TPUrOHOMETpHYECKHe YHKIHU, 0OpaTHbIC (YHKLHH;
YMEHHE CTPOUTH TPaUKH H3YUICHHBIX (QyHKIHH,
UCIIONB30BATh TPAaMKU NPU U3YyYESHHH TPOLIECCOB U
3aBHCHMOCTEH, IIPH PELICHUH 3aa4 U3 IPYrHux
y4eOHBIX PEIMETOB U 331a4 U3 PealIbHON JKH3HU;
BBIpaXaTh (pOpMyIaMu 3aBUCUMOCTH MEXIY
BEJINUMHAMY;

- YMETb OIIEpPUPOBATH MOHSITHUSIMH: CpEIHEE
apudmernueckoe, MeuaHa, HanOoJbLIEEe U
HavMEeHbIIIee 3HaYCHHs, pa3Max, AUCIIepCus,
CTaHJapTHOE OTKJIOHEHUE YUCIIOBOTO Habopa;
yYMEHHE U3BJIEKaTh, HHTEPIPETUPOBATD
nH(OPMALUIO, IPEACTABICHHYIO B TabJIMLAX, Ha
Juarpammax, rpadukax, OTpaXkarolylo CBOHCTBa
pEaBHBIX POLIECCOB U SBJICHHIA; PEICTaBIATh
MH(POPMALIUIO C TOMOIIBIO TAOIHI H THarpaMm;
MCCIIeIOBATh CTATUCTHYECKHE IAaHHBIE, B TOM YHCIIE C
NPUMEHCHUEM IPApHIESCKUX METOZOB U
AJIEKTPOHHBIX CPEJICTB;

- YMETb OIIEPUPOBATH MOHITUSMHU: CIIy4alHbII OIBIT
U clly4aiiHOe COOBITHE, BEPOSITHOCTD CIIy4alfHOTO
COOBITHS; YMEHUE BBIYHCIISATH BEPOSITHOCTD C
UCIIOJIb30BaHHEM IpaueCKUX METOJIOB; IPUMEHSITh
(hOPMYIIBI CIIOKESHUS M YMHOXKESHUSI BEPOSTHOCTEIA,
KOMOWHATOpHBIC (haKTHl 1 QOPMYIIBI IPU PEIICHUN
3a/1a4; OLICHUBATh BEPOSATHOCTH PeabHBIX COOBITHIA;
3HAKOMCTBO CO CJTy4allHBIMHU BEJIMYMHAMH; YMCHHUE
NPUBOJUTH IPUMEPHI IIPOSIBICHHS 3aKOHA OOJIBIINX
YHcesl B IPUPOJHBIX U OOIECTBEHHBIX SBICHUIX

TIK 2.3. TIpoBoauThH
MearorudecKui
MOHHUTOPHHT
rpoiiecca
OpraHu3aluu 1
pe3yJIbTaTOB
OCBOCHHS JIETbMU
paHHero u
JIOIIKOJEHOTO

Hagpixu:

- IPUMCHCHUA NTUaTrHOCTHYCCKUX
METOAUK JId ONIPEACIICHUSA YPOBHA
c(OpPMHUPOBAHHOCTH YMEHHI

U Pa3BUTHUSI TBOPYECKHX
crocoOHOCTEe 1eTell paHHEeTO U
JIOIIKOJNEHOTO BO3pacTa MpoLecce
OpraHu3aLiy Pa3IuIHbIX BHIOB
JEATEINBHOCTH U OOILCHUS;

- YMETh OIIEpHUPOBATH MOHATUAMU: (PYHKITHS,
HeTpephIBHAS (DYHKIHSA, TIPOU3BOIHAS,
epBOOOpa3Has, ONPEACICHHBIA HHTETPal; yMEHUE
HaXOJMTh MPOM3BOAHBIC SJIEMEHTAPHBIX (DYHKIIHH,
UCTIONB3Ys CIIPAaBOYHBIE MAaTEPUAIIbL; UCCIIEA0BATH B
MpOCTEHIINX ClTydasX (yHKIUM Ha MOHOTOHHOCTB,
HaXOAWTh HaOOJIbIINE U HANMEHBIINE 3HAUCHHS
(GYHKIMH; CTPOUTH rpa KK MHOTOWICHOB C
HCTIOJIb30BaHUEM alNapaTta MaTeMaTHYeCKOro




BO3pacTa
Pa3INYHBIX BUIOB
JIEATENBHOCTH U
00IIEHNS.

- OCYIIECTBIJICHUS TTE€arOrMIeCKOro
HaAOJIIOICHNUS 32 pa3BUTHEM JeTeil
PaHHETO W AOIIKOJIBHOTO BO3pacTa B
TIporiecce OpraHu3alry Pa3THIHBIX
BHJIOB JICATCIIEHOCTH W OOIICHUS
JIeTeH paHHET0 U TONIKOJIBLHOTO
BO3pacTa, aHAIIU3¢ PE3yIbTaTOB
Pa3BUTHSI U COOTHECCHUH KX C
OOIIMMU TICTICBBIMU OPUCHTHPAMHU
Ymenust:

- OCYIIECTBIIATH TOAOOP
JUAarHOCTHYECKIX METOIUK JIJIS
OTIpE/ICITICHUS YPOBHS
c(hOpMUPOBAHHOCTH YMEHHUN U
Pa3BUTHS TBOPUECKUX CIIOCOOHOCTEH
JeTeil paHHETO M TOMIKOIFHOTO
BO3pacTa MpoIecce OpraHu3auu
PA3JIMYHBIX BUIOB NEATCILHOCTH U
00IIEHuS;

- OCYILIECTBIISATH MEJJATOTUUCCKOC
HaOJII0IEHUE 3a pa3BUTHEM JIeTei
PaHHETO ¥ JOIIKOJIHHOTO BO3pacTa B
TpoIiecce OpraHu3alry Pa3THIHBIX
BHJOB JCATCIEHOCTH U OOIICHHS,
AHATU3UPOBATH PE3YIbTATHl PA3BUTH
1 COOTHOCHUTH HX C OOIIIMHU
LIEJICBEIMHA OPHUCHTUPAMHU

3HaHUA:

TpeOOoBaHuUs K yUeOHBIM 3aHSITHSIM;

- METOJIbI HaboAeHUSA u
JIMarHOCTHKH c(hOpMUPOBAHHOCTH
YMEHUH U Pa3BUTHS TBOPYECKUX
CcHocoOHOCTEeW JeTeil paHHEro u
JIOIIKOJIBHOTO ~ BO3pacTa  Ipomecce
OpraHM3allii  pa3JMYHBIX  BHIOB

JCATCIIBHOCTH U O6H.IGHI/I$[

aHaJIN3a; IPUMEHSTh IPOU3BOJHYIO IIPH PEILICHUT
3a7a4 Ha JBIKCHUE; PEIIaTh MPAKTHKO-
OPHEHTHPOBAHHBIC 3aJa4l HAa HAHOONBIINE U
HaNMCEHBIINE 3HAYCHNUS, Ha HAX0XKJCHUE ITyTH,
CKOPOCTH M YCKOPEHHUS;

- YMETb OIIEpPUPOBATH MOHATHUSIMHU: CpEIHEE
apugMeTHyecKoe, MeuaHa, Hanoobllee U
HavMEeHbIIIee 3HaYeHHs, pa3Max, AUCIIepCus,
CTaH/IapTHOE OTKJIOHEHUE YHCIIOBOTO HAabopa;
YMEHHE U3BJIEKaTh, HHTEPIPETUPOBATD
HHPOPMALNIO, IPEICTABICHHYIO B TA0INIaX, HA
JIuarpaMMax, rpaukax, OTpakaroIlyto CBOHcTBa
peabHBIX MPOLIECCOB U SBICHUI; IPEACTABIATH
HHPOPMALINIO C TOMOIIBIO TaOJIHII ¥ TUarpaMM;
HCCIIE0BATh CTATUCTHIECKUE JAHHBIE, B TOM YHCIIE C
MPUMEHEHNEM IpaUIecKuX METOJOB U
AJIEKTPOHHBIX CPEJICTB;

- YMETb OIIEpUPOBATH MOHATHUSMHU: CITy4allHBII OIBIT
U cilydaifHoe COObITHE, BEPOSTHOCTh CIIy4aitHOTO
COOBITHS; YMEHUE BBIYHCIISATH BEPOSTHOCT C
UCIIOJIb30BaHHEM IpaYeCKUX METOIOB; IPUMEHSITh
(OpMyIIBI CTI0KEHHUS M YMHOXXECHUS BEPOSITHOCTEH,
KOMOWHATOpHBIC (haKTHl ¥ (POPMYIIBI IPU PEIICHUHN
3a71a4; OLIEHUBATh BEPOSITHOCTH PEalIbHBIX COOBITHH;
3HAKOMCTBO CO CITyJalHBIMH BEIMUMHAMH; YMEHHE
MPUBOANTH IPUMEPHI IIPOSIBIICHHS 3aKOHA OONIBIINX
YHCeJ B IPUPOAHBIX U OOIIECTBEHHBIX SIBICHUSX;
-yMeTb BBIOUpATh MOAXOASIINI U3yUYSHHBIH METO/
JUIsl peLLICHNs 3a]]a4H, Paclio3HaBaTh MaTeMaTHUECKHE
(baKThl 1 MaTEMaTHYECKUE MOZEIH B IPUPOIHBIX U
OOIIIECTBEHHBIX SIBJICHUSIX, B HICKYCCTBE; YMEHHE
NPUBOAMTH IPUMEPHI MATEMAaTHYECKUX OTKPBITHIH
pOCCHICKOW U MUPOBOI MaTeMaTUYECKOW HayKH1




2. CTPYKTYPA U COAEPX KAHUE OBIIEOBPA3OBATEJIbHOM JUCIIUILINHBI

2.1. O0beM yueOHOI JMCHUIIJIMHBI M BUABI Y4e0HO padoThI

Buj yueOHoit padoThl Oovem uacos
O0beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CIUATITIHHBI 234
B T.Y.
OcHoBHOe coep:kaHue 172
BT. Y.
TeopeTudeckoe 00ydIeHue 152
IIPAKTUYECKUE 3aHATUS 20
IpodeccnonanbHO-OPHEHTHPOBAHHOE COJEPKAHME (CONEPKAHUE 48
NPUKJIAJTHOTO MOYJIAA)
B T. 4.
TEOPETUIECKOE 00yICHHE 24
MPAKTUYECKUE 3aHATUL 24
NuauBuayanbHbIA NPOEKT
IMpomexyTounas arrectanus (1uddpepeHHPOBaAHHDII 3a4eT) 2

IMpomexyTounas arrecTanus (3K3aMeH) 12




2.2. TemaTn4yeckni IJIAH U COJEPKAHNE JUCHUIIIMHBI

HauMenoBanme pasieoB 1 Tem Copep:xanue yueOHOro MaTepHnaJia (0OCHOBHOE H IIpO(ileCCI/I?HaJIbHO-OpI/leHTPIpOBaHlloe), Ja6opaTopHbIe U O0bem | ®@opmupyemble
NPAKTHYCCKUE 3AHATHUSI, NPHUKJIAJIHONH MOAYIb (MPH HAJTUYMH) 4acoB KOMIIeTeHIIUH
1 2 3 4
OcHnognoe codepiicanue
Pa3znea 1. [loBTOpenue Kypca 18
MATEMATHKH OCHOBHOM IIKOJIbI
Tema 1.1. Llens u 3agaun Copep:xaHue yueOHOIr0 MaTepHuaJia 4
MaTEeMAaTUKU NPU OCBOECHUU 1. Ilenb 1 331a4n MaTEMaTHKU IPH OCBOCHHH CIICIHANBHOCTH. ba3oBble 3HaHMS M yMEHHS IO MaTeMaTHKE B
crenuanbHOCTH. Yncna u npodeccroHaIbHOM 1 B MOBCEHEBHOM A€ TEIHHOCTH.
BbIYHCJICHUSA 2. JlecTBUS HAJ TOJOXKUTEIBHBIMUA U OTPULATCIbHBIMHU YU CIaMU.
3. JeiicTBusi ¢ 0OBIKHOBEHHBIMHU M JACCSITUYHBIMH JIPOOSIMHU.
4. JleiicTBus CO CTEHEHSMH, POPMYJIBI COKPALICHHOTO YMHOKEHUSI.
Tema 1.2. IIporieHTHEBIE Copep:xaHue yueOHOI0 MaTepuaJa 4
BBIUUCIICHUS. YpaBHEHUS U 1. IIpocThle IPOLIEHTHI, pa3HbIe CIIOCOOBI UX BHIUHCIEHUSL. OK 01, TIK 2.3
HEpaBEHCTBA 2. JIuHeiiHple ypaBHEHHUs! M HEPABEHCTBA.
3. KBapaTHbIe ypaBHEHUS U HEPABEHCTBA.
4. IpoOHO-NMHEHHbIe ypaBHEHUS M HEPABEHCTBA.
Tema 1.3. IIponieHTHBIE Ilpogheccuonanvro-opuenmuposannoe cooepicanue (cooeprcanue NPUKIAOHO20 MOOYA) 4
BBIUUCIICHUS B 1. IIpocTsie U CIOKHBIE TPOLIEHTHI.
pOpeCCHOHANBHBIX 3a1a4ax 2. IIpolieHTHBIE BBIYMCIICHHS B TPOPECCHOHATIBHBIX 3a7a4ax.
Tema 1.4. 'eomeTpus Ha Ilpogpeccuonanvrno-opuenmuposannoe cooepiicanue (codepryucanue nPuKIadHo20 Mo0ys) 4
TUIOCKOCTH 1. Bugp! miockux GuUryp M ux Iiomas.
2. IIpakTHKO-OpHEHTHPOBAHHBIE 33][a4H B KypCe FeOMETPHH Ha INIOCKOCTH.
BBonHas KOHTpoJIbHAs padoTa 2
Paznex 2. [Ipsamble n 30
MJIOCKOCTH B MPOCTPAHCTBE.
KoopanHaThl U BeKTOPHI B
NPOCTPAHCTBE
Tema 2.1. OCHOBHBIE TOHATHSA Copep:xaHue yueOHOIr0 MaTepuaJia 4
crepeoMeTpuu. Pacnonoxxenue 1. Ilpenmert crepeomerpur. OCHOBHBIE OHATHS (TOYKA, MPAMas, IIIOCKOCTh, IPOCTPAaHCTBO). OCHOBHBIE
MIPSIMBIX M IIOCKOCTEH AKCHOMBI CTEPEOMETPHH.
2. Tlepecexaroniyecs, mapajiesibHbIe U CKPEIIMBAIOIIUECs MpsIMbIE.
3. Yron Mex 1ty IpsIMbIMHU B ITpocTpaHcTBe. [lepreHaAnKyIsipHOCTD IPSIMBIX.
4. OCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPHL.
Tewma 2.2. [TapannensHOCTh Copep:xaHue yueOHOI0 MaTepuaJa 6
HPSIMBIX, IPSIMOM U IUVIOCKOCTH, 1. IlapannensHbIe npsMas u miockocts. Onpenenenue. Ilpu3nak. CBoiicTBa.
TI0CKOCTEH OK 01

2. IMapannensHeie mockoctu. Onpenencuue. [Ipusnak. CBONCTBA.
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3. Tetpasap u ero 3JICMEHTHI.

4, Hapannenem/lne,u " €T0 2JICMCHTHI.

5. CsoiicTBa TMPOTHUBOIOJIOKHBIX I’paHeﬁ W AuaroHaieu napauiCJICnuIicaa.

6. [TocTpocHrE OCHOBHBIX CEYCHUM.

Tema 2.3. IlepnenaukyinspHocts | Coaep:kaHue y4edOHOro MaTepHajia 3
IIPSIMBIX, MIPSIMOM U IIOCKOCTH, 1. TlepneHauKyIsIpHBIE MTPSMBIE.
IUIOCKOCTEH 2. IlapannenbHble PsIMbIE, IEPIICHIUKYIJISPHBIE K MIIOCKOCTH.

3. IIpu3Hak nepreHuKyIIpHOCTH NPSIMOH M TNIOCKOCTH.
Tema 2.4. [lepnenukynsp u Copep:xaHue yueOHOIr0 MaTepHuaJia 3
HakJIoHHad. Teopema o Tpex 1. Ilepnienukysip ¥ HakJIOHHas. TeopeMa o TpeX MepneHIUKYIIpax. YToa MeKAY MPSIMOU U INIOCKOCTBIO.
NeprIeHANKYIApax 2. Yron Mexy IIOCKOCTSIMHU. [lepreHuKyIIsipHbIe MIIOCKOCTH.

3. PaccTosiHus B mpocTpaHCTBe.
Tema 2.5. [IpsiMble 1 MIIOCKOCTH IIpogpeccuonanvno-opuenmupogannoe cooepicanue (cooepryicanue nPUKIaAOH020 M00YyJs) 6
B MIPAaKTHYECKHX 33]1a49aX 1. BzaumHOE pacnonokeHue MpsiIMbIX B IPOCTPAHCTBE.

2. ITapannenpHOCTh MPAMOH M INIOCKOCTH, NAPAJUICIFHOCTD INIOCKOCTEH, MEPICHNKYJISIPHOCTD INIOCKOCTEH.

3. PacnionosxeHne mpsMBIX U IIIOCKOCTEH B OKPYXKAIOIIEM MUpe (IIPUPOJIE, apXUTEKType, TEXHHUKE).

4. PemieHne npakTUKO-OpPHEHTHPOBAHHBIX 3a7a4.

KonrtpoabHas pabora: «IIpsiMble H IVIOCKOCTH B IPOCTPAHCTBE» 1
Tema 2.6. KoopauHatel n Coaep:xkanue yueOHOro MaTepuaJa 6
BEKTOPHI B IPOCTPAHCTBE 1. JlexapTOBBI KOOPJIMHATHI B IPOCTPAHCTBE.

2. BekTops!I B IPOCTPAHCTBE.

3. CiioxxeHue U BBIYUTAHHE BEKTOPOB.

4. YMHOXEHHE BEeKTOpa Ha YHCIIO.

5. CxansipHOE NTPOM3BEICHNE BEKTOPOB.

6. [IpocTeiimme 3a1a4u B KOOPMHATAX.

KonrpoabHas padora: «KoopauHaThl 1 BEeKTOPbI B IPOCTPAHCTBE) 1
Pa3znen 3. OcHoBbI 24
TPUTOHOMETPHH.
Tpuronomerpuyeckue
GyHkuun
Tema 3.1. Coaep:xanue yueOHOro MaTepuasia 4
Tpuronomerpuueckue GyHKIUN 1. Pagnannas mepa yria. [IoBopoT TOUKM BOKPYT Hadajia KOOPJIUHAT.
NPpOU3BOJILHOIO yTila, Yucja 2. Onpenesenne cuHyca, KOCHHyCa, TAHTCHCA M KOTAHTCHCA. OK 01, TIK 2.3

3. 3HaKkM cHHYCa, KOCHHYCA, TAHI€HCA M KOTAHIeHCa 110 YE€TBEPTSIM.

4. 3aBHCHMOCTBH MEXTy CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTAaHT€HCOM OJJHOTO M TOTO K€ yTJIa.
Tema 3.2. OcHOBHBIE Copep:xaHue yueOHOro MaTepuaJia 2
TPUTOHOMETpHUYECKHE TOXAECTBa | 1. Tpuronomerpuueckue ToxxaecTsa. [Ipeobpa3oBanust MPOCTEHITNX TPUTOHOMETPHUYECKUX BBIPAKECHHH.

2. CuHycC, KOCHHYC, TAHI'€HC M KOTAQHI'€HC YTJIOB 0L 1 — 0.
Tema 3.3. Copep:xanue yue0HOIro MaTepuaJia 4
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Tpuronomerpuyeckue QyHKINH,
uX CBOMCTBa U rpaduKH

1. O6nacTh onpeneneHnss 1 MHOKECTBO 3HAUCHUH TPUTOHOMETpUUECKUX (QyHKIMH. YETHOCTD, HEUETHOCTD,
MEePHOANYHOCTh TPUTOHOMETPUUECKHUX (DYHKIIUH.

2. Cpoticta 1 rpaduku GyHKIUI y = cos X, y = sin X.

3. Cnoticta u rpaduku GyHKIUil y = tg X, y = ctg X.

4. IlpeoOpa3oBanue rpaiKOB TPUTOHOMETPUYECKUX (PYHKIMIL.

Tema 3.4. ObparHble ConepaxaHue y4eGHOI0 MaTepHuaJjia 2
TPUTOHOMETPUYECKUE DYHKINU 1. O6parnble Tpuronomerpudaeckue GyHkmu. Mx cBoiicTBa u rpaduk.
Tema 3.5. Onncanne Ilpogheccuonanvho-opuenmuposannoe cooeprcanue (cooeprcanue NPuUKIAOH020 M00Ys) 2
MIPOMU3BOICTBEHHBIX MPOIIECCOB C _ _
[TOMOIIBIO TpadHKOB pyHKIHiT 1. Vcnonp3oBaHue CBOMCTB TPUTOHOMETPUYECKUX (QYHKIMH B IPO(ECCHOHANBHBIX 33/1a4aX.
Tema 3.6. Coaep:xkanue yueOHOT0 MaTepuasia 8
Tpuronomerpuueckue 1. YpaBHeHue cos X = a.
YPaBHCHUS I HEPaBEHCTBA 2. YpaBHeHHe sin X = a.

3. YpaBHeHue tg X = a, ctg X = a.

4. PenieHne TPUrOHOMETPHYECKHX YPaBHEHUH OCHOBHBIX THIIOB.

5. Ilpocreiimne TpUrOHOMETPUYECKIE HEPAaBEHCTRA.

KonrpoabHnas padora: «OcHoBbI TpUroHOMeTpuH. Tpuronomerpuyeckne GpyHKIum» 2
Paznen 4. IlpousBoanas u 40
nepBoodpasHas GyHKIUM
Tema 4.1. Ilonsarue Copep:xaHue yueOHOI0 MaTepuaJa 6
Ipou3BOJHON. DopMyJIbl U 1. Ilpupamenue aprymenra. [Tpupamienne GpyHkunu. 3aga4uu, NpUBOISIIUE K HOHITUIO TPOM3BOJTHOM.
npasuna guddepeHEpoBaHus 2. OnpeienieHUe NPOU3BOIHON. AJITOPUTM OTBHICKAHMS IPOU3BOHOIL.

3. ®opmyiibl tuddepeHIpoBaHusl.

4. IpaBuna audGepeHupoBaHsl.
Tema 4.2. ITonsartue o Copep:xaHue yueOHOIro MaTepuaJa 4
HETIPEPHIBHOCTH (DYHKIUH. 1. Tlonsitre HenpepbiBHOW QyHKIMU. CBOWCTBA HENMPEPHIBHOW (QYHKIIMH.
Meton unrepsanos 2. CBsI3b MEK/1y HENPEPBHIBHOCTBIO U IMPPEPEHIUPYEMOCTBIO (PYHKIIMH B TOUKE.

3. Peniienne HepaBeHCTB METOJIOM MHTEPBAJIOB. OK 02, 11K 2.3
Tema 4.3. 'eomeTprueckuii u Coaep:xkanue yueOHOro MaTepuaJia 4
¢buzmdecknit cMbICT TPon3BOAHOH | 1. I'eoOMeTpHYECKHUii CMBICI IIPOU3BOAHON ()YHKIIUH.

2. Beraucnenne yriioBoro koddduirenTa kacaTenbHOH K TpaduKy QYHKIIHH B TOUKE.

3. YpaBHeHune KacatenbHOU K rpauky QyHKIUH.

4. CocraBneHue ypaBHEHHS KacaTelbHOH K rpaduky ¢pyHkimn y=f(x).
Tema 4.4. MOHOTOHHOCTB Copep:xanue yue0HOro MaTepuaJia 4
¢ynxnuu. Toukn sxkcTpemMmyma 1. Bospacranue u yObIBaHHE (QYHKIUH.

2. DKCTpeMyMbl PYHKIIHH.

3. AIropuTM™ nccieoBaHus QYHKIMU M TOCTPOSHHUS ee rpaduKa ¢ IMOMOIIbIO TPOU3BOIHOM.
Tema 4.5. UccnenoBanue Copep:xanue yueOHOro MaTepuaJia 4

(bYHKIMH ¥ IOCTpOSHHE

1. UccnenoBanre GpyHKIIMKA HAa MOHOTOHHOCTh U TIOCTPOSHHUE TPadUKOB
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rpadukoB
Tema 4.6. HanGonsee n Copep:xaHue y4eOHOTo MaTepuaJia 4
HauMeHbIIee 3Ha9eHuA QyHKIMHE | 1. Haxoxnenne HAaMGOIBIIErO M HAMMEHBIIETO 3HAYEHNH (DYHKIHH, MOCTPOEHNEe rpadMKOB C HCMONb30BAHUEM

annapaTa MaTeMaTHYECKOTO aHaIu3a
Tema 4.7. Haxoxnenne Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue RPUKIAOHO20 MOOYIA) 4
ONTUMAJIBHOT'O PE3yJIbTaTa C 1. HaxoxneHne onTuManbHOTO Pe3yabTaTa C MOMOIIBIO IIPON3BOIHOM B MPAKTHIECKUX 3aa9ax.
MIOMOIIBIO TIPON3BOJHOM B
MPaKTHYECKHX 3a7a9ax
Tema 4.8. IlepooOpazHast Copep:xaHue y4edOHOTro MaTepuaJia 4
¢Qynxnum. [Ipasuna naxoxnenns | 1. O3HaKOMIIEHHE C TIOHATHEM HHTETPAIA U EpBOOOpasHoi s Gynkimn y=f(x).
epBOOOPasHBIX 2. Penrennie 3aad Ha CBSA3b IEPBOOOPA3HON U €€ IPOU3BOIHOM, BEIYUCIICHUE MIEPBOOOPA3HOM I JTaHHON

(hyHKIHN.

3. Tabnuma GopMy a1 HAX0XKISHHUS IEPBOOOPAZHBIX.

4. V3y4eHne npaBuiIa BEIYHCICHHS IIEPBOOOPA3HOIL.
Tema 4.9. [Tnomans Coaep:xkanue yueOHOro MaTepuasia 4
KPUBOJIMHENHOM Tpanenuu. 1. TInomans kpuBOIMHEHHOH Tpanenuu u uHTErpai. [loHATHE ONpenenéHHOro HHTETpaa.
®opmyia Herorona — JIeliOrnIa | 2, Teomerpuueckmii 1 GU3HUCCKHE CMBICI ONPEIEICHHOr0 HHTErPaIa.

3. ®opmyna Herorona — JleiboHuIA.

4. Pemienue 3a7ia4 Ha MPUMEHEHHE MHTETpaJia ISl BBIYUCICHUS (PU3NYECKUX BEJTHMYHH U IUIOMIAJICH.

KonTtpoabnas pabora: «IIpon3Boanas u nepsoodpa3Hasi GyHKIMH» 2
IIpomeskyTouHasi arrecranus (¢ depeHnpoBaHHbIi 3a4eT) 2
Pa3pen 5. 32
MHOrorpaHHMKH U Teja
BpallleHust
Tewma 5.1. [Ipusma, Coaep:xanue yueOHOro MaTepuasa 4
napaenenunen, Kyo, mupamuna | 1. Tpusma (HaKIOHHAs, NpAMasi, TPABMIIbHAN) U €€ DIIEMEHTHL
1 UX CEYCHHA 2. [Mapamnenenumen. CBoiicTBa MpsSMOYTOJIEHOTO apamienenuneaa. Kyo.

3. [lmpamuna n e€ 377eMeHTHI.

4. IpaBusbHas MupamMuza.
Tema 5.2. [IpaBuibHbIe Coaep:xanue yueOHOro MaTepuaJia 4
MHOTOTPaHHUKH B KH3HU 1. Tlnomans MOBEpXHOCTH MHOTOT'PAaHHUKOB.

2. IIpocrteiinie KOMOMHAIIMY MHOTOTPAHHHUKOB. OK 01

3. BheIuuciieHne 3JeMEHTOB MPOCTPAHCTBEHHBIX (huryp (péOpa, quaroHa u, yribl).

4. IIpaBuiIbHBIE MHOTOTPAaHHUKH.
Tewma 5.3. Hunuunp, kouyc, map | Ipogeccuonanvro-opuenmuposannoe cooepicanue (cooepiricanue nPUKIAOH020 MOOYIIs) 8

1 UX CCUCHUA

1. Munmueap, KOHYC, cdhepa u map.

2. M3o0paxceHue Ten BPaIlleHNs! Ha INIOCKOCTH.

3. OCHOBHBIE CBOMCTBA NPSMOTO KPYrOBOTO HMJIMHAPA, IPSIMOT0 KPYrOBOT'O KOHYCA.
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4. IpencrasieHue 00 yCEYEHHOM KOHYCE.

5. Ceuenus KoHyca (TapauIeIbHOE OCHOBAHHIO U MPOXOIIEe Yepe3 BEPIINHY).

6. Ceuenus numHIpA (MTAPALICIHFHO U MEPICHINKYISIPHO OCH)

7. Ceuenus mapa.

8. Pa3BépTKa ImIITMHIpa U KOHYCA.

Tema 5.4. OOBEMBI 1 TUTOLIATH Copep:xaHue y4eOHOTro MaTepuaJia 8
HOBEPXHOCTEHN TEI 1. O6Bem npssMoyTospHOTO Napamienenumneaa. O0reM Kyoda.

2. O0beMbI NPSIMO IPU3MBI U IWIIMHIIPA.

3. O0beMbI IMpaMHIBl M KOHYCA.

4. O6pem mapa.
Tema 5.5. IIpumepsl cummerpuii | Ilpogpeccuonansno-opuenmupogannoe cooepicanue (cooepiricanue NPUKIAOHO20 MOOY) 6
B mpodeccuu

1. TlonsTHE O CUMMETPHUH B IPOCTPAHCTBE (LIEHTPATbHAS, OCEBast, 3epKAIbHA).

2. O600muIeHNE NPEeICTABICHUH O IPaBHIIBHBIX MHOTOTPaHHUKAX (TETpa’p, KyO, OKTadaAp, JoAeKa’ap,

HKOCadIp).

3. IIpumMepsl cuMMeTpHii B ipodeccuu.

KonrpoabHasi padora: « MHOrOrpaHHHKH M TeJ1a BPauleHUs» 2
Pa3nen 6. CTenenu U KOpHM. 42
CreneHnHnas, noka3ateJbHasi 1
Jorapupmuyeckasi yHKuuu
Tema 6.1. CrenieHHast QyHKIHU, Coaep:xanue yueOHOT0o MaTepuasa 5
ee cpoiicTBa. [IpeobpazoBanue 1. [TonsTre KOPHS N-Oi CTETICHU U3 JEHUCTBUTEIHLHOTO YUCIIA.
BBIPKECHUI C KOPHSIMH N-0i Y o
cTeneHn 2. Oynxmun ¥ — V¥ px cpoiictsa i rpaduxm.

3. CBoiicTBa KOPHS N-0if CTENEeHH.

4. IIpeobpa3oBanue HPPAIMOHAIBEHBIX BEIPAXKEHHUI.
Tema 6.2. CBoiicTBa CTETIEHH C Copep:xaHue y4eOHOro MaTepuaJia 4
paloHaJIbHbIM U 1. ITonsTHE CTENEHU C PAIlMOHAIBHBIM ITOKA3aTeNIeM.
ACHCTBUTEIILHBIM IT0KA3aTEIAMH 2. CreneHHble (yHKLUH, UX CBOWCTBA U rpaduku.
Tema 6.3. Pemenune Coaep:xanue yueOHOro MaTepuasia 4
UPPAILMOHAJILHBIX YPABHEHUI 1. PaBHOCHIIBHOCTH HppAIMOHATIBHBIX YPaBHCHUH.

2. MeTobl pelieHns HppaloOHAIBHBIX YPaBHEHHUI.
Tema 6.4. TlokasatenbHas Conepsxanne yueGHOr0 MaTepualia 8 OK 02
(byHKIMS, ee CBOWCTBA. 1. Crenens ¢ IPOU3BOJIBHBIM JICHCTBUTEIILHBIM MTOKA3ATEIEM.
IMoxasaTenbHbIE ypaBHEHHUS U 2. OmpezesnieHye NoKa3aTenbHONH QYHKINH U ee CBOMCTBa.
HEpaBCHCTBA 3. IlpuMeHeHne CBOICTB MoKa3aTesIbHOM (DyHKIUH.

4. PemieHne nokasaTesIbHBIX ypaBHEHHH.

5. Penienne noka3areinbHbIX HEPaBEHCTB.
Tema 6.5. Jlorapudm uncna. Conep:xanue yue0HOI0 MaTepuaJia 6

CBoiicTBa jorapupmMoB

1. Jlorapu¢m umcna.
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2. CBoticTBa orapu(pmoB.

3.Omneparys torapupMupoOBaHUsL.

Tema 6.6. Jlorapudpmuueckast Copep:xaHue yueOHOI0 MaTepuaJia 9
(byHKIMS, ee CBOWCTBA. 1. Jlorapupmudeckas GpyHKUUS U ee CBOHCTBA.
Jlorapu¢mudeckne ypaBHeHHS, 2. IlpuMeneHye CBOMCTB JloraprudMuuecKoil QyHKIUH.
HEPaBCHCTBA 3. Onepanys MOTEHIMPOBAHUSL.

4. Ionsitue g0orapu(pMUIECKOro ypaBHEHHUSI.

5. Metobl perieHus JiorapuMUIECKUX YpaBHEHHH.

6. Jlorapudmuueckrue HepaBeHCTBA.
Tema 6.7. Jlorapudmst B npupoze | Ilpogheccuonanvno-opuenmuposannoe codepicarnue (codepricanue RPUKIadHozo mooyis) 4
U TEXHHUKE 1. Ilpumenenue norapudma.

2. Jlorapudmuueckas cimpains B mpupoze. Ee Maremariuueckue cBoiicTBa.

KonTpoabHas padora: «CreneHu U kopHu. CTeneHHas, NoKa3aTeJIbHAs U Jorapupmuyeckast GyHKIMN» 2
Pa3nea 7. DjieMeHTHI T€OpUM 28
BEpPOSITHOCTEH 1
MATEMATHYECKOH CTATHCTHKH
Tema 7.1. CoGbiTHE, BeposiTHOCTE | Coaep:kaHue y4eOGHOro MaTepuaa 6
coObItHs. CoXkKeHUE U 1. Buzap! coObITHI, BEPOSITHOCTH COOBITHIA.
YMHOMCHHC BEPOATHOCTCH 2. CoBMeCTHbIC M HECOBMECTHBIE COOBITHSL.

3. TeopeMbl 0 BEPOSITHOCTH CYMMBI COOBITHIA.

4. YcioBHas BEPOSITHOCTb.

5. 3aBUCUMBIEC U HE3aBHCHMBIE COOBITHSL.

6. TeopeMbl O BEpOSITHOCTH ITPOU3BEICHUS COOBITHH.
Tema 7.2. BeposTHOCTB B IIpogpeccuonanvno-opuenmuposannoe cooepicanue (cooepryucanue RPUKIAOHO20 M0OYJI) 4
pOECCHOHATBHBIX 3a/1a4ax 1. OtHOCHTENBHAS YacTOTa COOBITHS, CBOWCTBO €€ YCTOWYHBOCTH.

2. CTaTHCTHYECKOE OIpEe/IeTICHHE BEPOSITHOCTH.

3. OreHKa BEPOSTHOCTH COOBITHS.
Tema 7.3. luckpeTHas Coaep:xkanue yueOHOro MaTepuaJia 4
ciy4aiiHasi BEIMUMHA, 3aKOH €€ 1. Busasl ciiy4aiiHbIX BETUYHH.
paclpeacicHus 2. OnpenesneHne TUCKPETHON CIyJaiHON BETMYHHEI. OK 02, [1K 2.3

3. 3aKoH pacripeeneHus AUCKPETHOH Clly4aiiHON BeJIMYHHBI.

4. YncrnoBsle XapaKTePUCTUKH TUCKPETHON CITy4aifHON BETHMIUHEIL.
Tema 7.4. 3amaun Copep:xaHue yueOHOro MaTepuajia 6
MaTEMAaTHYECKOW CTATUCTHKH. 1. TlepuuHas 06pabOTKa CTATUCTUIECKUX JAHHBIX.

2. UncnoBble XapakTepUCTHKH (cpeiHee aprudMeTHIecKoe, MEAMaHa, pa3Max, IMCIIEpCHsl).

3. Pabora ¢ Tabaunamu, rpaguKamMu, 1uarpaMMaMH.
Tema 7.5. CoctaBnenue 1abmun u | Ipogheccuonanvno-opuenmuposantoe cooepricanue (codepricanue NPUKIa0H020 MOOYi) 6

JluarpaMM Ha IpaKkTUKe

1. TlepBuunast 00pabOTKa CTATHCTHYECKUX JAHHBIX.

2. Fpa(bnqecxoe MMPEACTABJICHUEC CTATUCTUYCCKUX JTaHHBIX.
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3. Haxoxnenue XapaKTCpUCTUK, HaGJ’IIOI[aeMI)IX JaHHBIX.

KontpoabHasi padora: «JJieMeHTbI TEOPHH BEPOSATHOCTEl N MaTeMaTH4YeCKOii CTATHCTHKH» 2

Pa3gen 8. [loBTopenue 6
IIpakTHyeckue 3aHATHSA 6
1. IlpeoOpa3zoBaHue CTEIICHHBIX, IIOKA3aTEIBHBIX U JIOTAPU(YMUICSCKAX BEIPAKCHUII.
2. [IpeoOpa3oBaHue TPUTOHOMETPUICCKHAX BEIPAKCHUH. OK 01, OK 02,
3. Mcnonp30BaHNe KOOPAMHAT U BEKTOPOB IIPH PEIICHUN 3a1ad. K23
4. BeruncieHue npou3BoJHOM (QyHKIUH.
5. Berunciienne miomaieil NOBEepXHOCTH F€OMETPUUECKHX Tell.
6. Beranciienne o0beMa reoMeTpU4eCcKUX Tel.

IIpomeskyTouHasi arTecTanus (JK3aMeH) 12

Bcero: | 234
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3. VCJIOBUS PEAJIM3ALIAN ITPOTPAMMBI OBIIIEOBPA3OBATEJIHLHOM
TACIATITAHBI

3.1. Jlna peanuzanud NPOrpaMMbl JUCHUILUIMHBI JOJKHBI OBITH MNPETyCMOTPEHbI
cjenyoiue crnenuajbHble IOMeIeHus
Peanu3arus mporpaMMbl JUCIIUIUIMHBI TPEOYeT HAMHUMs y4eOHOTO KaOMHETa MAaTEeMAaTHKH.
O06opynoBaHue yueOHOTo KabuHeTa:
- MOCAJI0YHBIE MECTA M0 KOJMYECTBY 00yJarOIINXCS;
- pabouee MecTo IpernoIaBaTers;
- KOMITJICKT y4eOHO-HArISAHBIX TOCOOUH;
- KOMILIEKT 3JICKTPOHHBIX BUICOMATEPHAJIOB;
- 3aJ1aHUs JJI1 KOHTPOJIBHBIX paboT;
- poe€CCUOHATILHO OPHUCHTUPOBAHHBIC 3aIaHMS;
- MaTepHalIbl HK3aMeHa.
TexHu4eckue cpecTBa O0yUCHUS:
- IEPCOHATBHBINA KOMIBIOTED C JIMIICH3UOHHBIM MMPOTPAMMHBIM 00ECTICUCHUEM;
- IPOSKTOP C IKPAHOM.

3.2. UudopmanuonHoe odecriedeHrne 00y4YeHust
Ilepeuyenb pexoMeHAyeMbIX Yy4eOHbIX H3AaHui, UHTepHeT-pecypcoB, IONOJHHUTEJIbHOM

JUTEepaTypbl
OCHOBHbBIE UCTOUHUKHU:

1. Maremaruka: anreGpa ¥ Hayana MaTeMaTHYECKOTO aHAIU3a, TeOMETpUs. Airedpa ¥ Havaa
MaTemaruueckoro ananmsza. 10 — 11 kmaccel: y4e6. uis o0mieoOpa3oBaT. OpraHU3AIIMIA:
0a3oBbIi U yriryoa. yposau / [IIILA.AmumoB u 1p.]. — 7-e uzn. — M.: [Ipoceemenue, 2019.

2. Maremaruka: anredpa U Hauajla MaTeMaTHIECKOro aHanu3a, reomeTpus. I'eomerpus. 10 — 11
KJaccel: y4yeb. nams  obmeoOpazoBaT. opraHuzanuii: 0a3oBblii W yrmy0ia. ypoBHH /
[JI.C.AtanacsH u ap.]. — 8-¢ u3a. — M.: Ilpocsemmenne, 2020.

JlonoJTHUTENbHbBIE HCTOYHUKH:

1. Aunrebpa u Hauana aHanuza: YueO. mis 10-11 k1. o0mieobpa3oBaTeNIbHBIX yUpEexKICHHM/ A.
H. Konmoropos, A. M. A6pamos, 1O. I1. dyauuuss u ap.; [Tox pen. A.H. Konmoroposa. —
7-e uzn., gom. — M.: Tlpocsemienue, 1998.

3. bammakoB M.U, Maremaruka: yueOnmk mua 10 kmacca: cpeanee (momHoe oOIee

obpaszoBanmue (6a3zoBbiii ypoBeHb)) M. U. bammakoB — M.: M3narenbckuit meHTp

«Axanemus», 2012.

Hanasa A.A. Marematuka: yueouuk / A.A. Jlanasa. — M.: ®OPYM, 2010.

Hopodees I'. B, COopHuk 3amanuii 1j1s1 TPOBEACHHS TUCBMEHHOTO 9K3aMEHa 10 MaTeMaTHKe

(kypc A) u anrebpe u Havyanam aHanu3a (kypc B) 3a xypc cpenneii mkonsl. 11 kmace/ I'. B.

Hopodees, I'. K. Mypasun, E. A. Cenosa. — M.: [Ipoda, 2008.

6. Epmosa A. I1., Tono6opoasko B. B, CamMocTosTeIbHbIE B KOHTPOJILHBIE PAOOTHI O anredpe
u reometpun ans 10-11 kmacca. — M. : Unekca, - 2005.

ok

7. Epmosa A. II., Tono6opoasko B. B, CaMocTosTeNbHBIE W KOHTPOIBHBIE PabOTHI MO
reomerpun 11t 10 kiacca. — M. : Unekca, - 2006.

8. Epmosa A. II., Tono6opoasko B. B, CaMocTosTenbHBIE W KOHTPOJBHBIE PabOTHI MO
reomerpun Jutst 11 kiracca. — M. : Unekca, - 2007.

9. Tloropenos A.B, I'eomerpus: Vueb. ais 7-11 i1, 00111e00pa3oBaTeIbHbIX YIPEKIEHUNR.~ 7-¢
m3a. — M.: Tlpoceenienue, 1996.

10. Pa6bunosuu E. M, 3aauu 1 ynpakHeHHs: Ha TOTOBBIX yepTexkax. 10-11 kmaccw. 'eomeTpus.
— M. : Unexca, 2003.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSI
OBIIEOBPA3OBATEJIBHOU JUCHUIIJINHBI

KOHTpOJIL H OICHKAa

pe3yabTaTOB  OCBOEHUS

0011e00pa3oBaTeIbHON  TUCITUTUTMHBI

pacKpbIBalOTCA Yepe3 AUCLHUILTHHAPHBIE Pe3yabTaThl, HalpaBieHHbIE Ha (OPMUPOBAHKUE OOIINX
U po(ecCHOHANBHBIX KOMIIETEHIIMH 110 pa3/iesiaM U TeMaM COZep KaHusl yd4eOHOro MaTepHara.

Oo6masi/npodeccuonanbHast
KOMIETEeHIUsl

Pa3zgen/Tema

Tun oeHoYHBIX
MepPONpPUSITUSA

OK 01. Beibupath criocoOsr
pelieHus 3a1a4
npodeccnoHaTBLHOM
JEATeILHOCTH
[IPUMEHHUTEIHHO K
pa3IUYHBIM KOHTEKCTaM

P1, Temsr 1.1-14
P2, Temsr 2.1-2.7
P 3, Temsr 3.1-3.6
P 5, Temsr 5.1-5.5
P8

TectupoBanue

VYcerHblii onpoc
MaremaTuyecKuid TUKTAHT
NuauBunyanbHas
caMmocTosiTenbHas pabora
[IpencraBnenue pe3ynbTaToOB
MIPaKTUYECKUX padoT

3aiuTa TBOPUECKUX paboT

3amuTa WHIMBUTYaTbHBIX
IPOEKTOB
KonTponbnas padora
Brimonnenue  3amanuii  Ha
JK3aMEHE

OK 02. Mcnonbs3oBaTh P 4, Tems 4.1-4.9 TecTupoBanue

COBpPEMEHHBIE CPEACTBA
MOKCKA, aHaJIM3a U
WHTEPIpPETAINN
nHpopManuu, u
nH(POPMAIOHHBIE
TEXHOJIOTUH TSI BBITIOJTHEHUS
3a1a4 mpodeccruoHanbHON

P 6, Temsr 6.1-6.7
P 7, Temsr 7.1-7.5
P8

YceTHBI onpoc
MaremaTuueckuid JUKTAHT
NupuBunyanbHas
camocTosTenbHas padboTa
[IpencraBinenue pe3ynbTaToB
MPAKTHYECKUX padoT

3aiuTa TBOPUECKUX paboT

JIeSITEILHOCTH 3ammra WHJIUBUTyaJIbHBIX
MIPOEKTOB
KonTponbHas pabota
Bremosaenne  3amaHuid Ha
DK3aMCEHE

[IK 2.3. TIpoBoauTh P1, Temsr 1.1-1.4 TectupoBanue

MeIarOrHueCKHi
MOHUTOPUHT TIpolecca
OpraHHM3alUH U Pe3yTbTaTOB
OCBOCHUA ACTbMHU PAHHETO U
JOIIKOJIEHOTO BO3pacTa
Pa3IMYHBIX BUAOB
JEATENLHOCTH M OOIICHHUS.

P 3, Temsr 3.1-3.6
P 4, Temer 4.1-4.9
P 7, Temsr 7.1-7.5
P8

YcTHBIT onpoc
MareMaTU4eCKHU JUKTAHT
NunuBunyansHas
camocTosTeNnbHas padboTa
[IpencraBnenue pe3ynbTaToOB
MPaKTUYECKUX padoT

3amuTa TBOPUECKHUX paboT

3ammra WHIUBUTYTBHBIX
MIPOEKTOB

KonTponbnas pabota
Brimonnenne  3amaHuii | Ha

OK3aMCHC




