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IHosicHuTeIbHAS 3aNUCKA.

Pabouas nporpamma no marematrke 10 n 11 kitaccoB cocTaBieHa Ha OCHOBE

1. ®enepanpHOTO 3aK0HA OT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit denepannmny,

2. Ilpuka3 Munuctepcrta obpa3zoBanus u Hayku Poccuiickoit @enepaunu ot 17 mas 2012 r. Ne413 (3apeructpupoan Muntoctom Poccun 7 uronst 2012 r.,
peructpanmronHbiii  Ne 24480) «O6 yrBepkaeHun (eaepaabHOTO TOCYAapCTBEHHOTO O0pa30BaTEIbHOTO CTaHAapTa cpeaHero (MOJIHOTO) 0OIIero
oOpa3zoBanus» (B peakuuy nmpukazoB MunoOpHayku Poccun ot 29.12.2014 Ne 1645, ot 31.12.2015 Nel1578, ot 29 uronst 2017 r. N 613

3. IIucemo MunmncTepcTBa oOpa3oBanus u Hayku Poccuiickoit deneparmn ot 19.04.2011 Ne03-255 «O BBenenun (enepanbHBIX TOCYAaPCTBEHHBIX
00pa3oBaTeNbHBIX CTAaHIAPTOB OOILIETO 0Opa30BAHUS»

4. TloctanoBnenus [ 1aBHOTO TOCYIapCTBEHHOTO caHuTapHOro Bpava Poccuiickort deneparmm ot 29.12.2010 Ne 189 «O6 yrepxknenun CanlluH 2.4.2.2821-10
«CaHUTapHO-3MNAEMHOJIOTHYECKHE TPeOOBAaHHS K YCIOBUSM M OpraHU3aliuy 00ydeHHs: B 00I11e00pa30BaTeNIbHbIX YUPSKACHUAXY, (B ped. M3menenuit Nel, yTB.
[TocranoBnenuem [nmaBHOTO rocynmapcTBeHHOro caHutapHoro Bpada P® ot 29.06.2011 Ne 85, M3menenuit No2, yrB. IlocrtanoBienuem IaBHOrO
rocyapCcTBEHHOro caHuTapHoro Bpaya P® ot 25.12.2013 Ne 72, U3menennii Ne3, yrB. [locTaHOBI€HMEM [ TaBHOTO rOCY1apCTBEHHOTO CAHUTAPHOTO Bpaya
P® ot 24.11.2015 Ne 81);

5. Ilpuka3za MunucrepctBa obpasoBanust u Hayku Poccuiickoit ®enepanuu ot 31.03.2014 Ne 253 «O06 yrBepkacHUU (enepalbHOrO MepeuHs y4eOHHKOB,
PEKOMEHTyeMbIX K MCIHOJIb30BaHUIO MIPU peaTi3allii UMEIOLIUX IOCyIapCTBEHHYIO aKKPEIUTAIII0 00pa30BaTeIbHbIX MPOrpaMM HA4YaIbHOTO OOIIEro, OCHOBHOTO
o011ero, cpenHero ooIero oopa3oBaHus» (¢ y4eToM U3MEHEHHI 0003HauYeHHBIX B rpukaze Ne38 ot 26 saBaps 2016 1)

6. ITlpukaza MunucrepctBa oopaszoBanus u Hayku Poccuiickoit @eneparuu ot 30.08.2013 Ne 1015 «O06 yTBep)KICHUN MTOPSKA OPraHU3aIluN U OCYIIIECTBICHUS
00pa3oBaTeNbHOM JAeATebHOCTH IO OCHOBHBIM 00I1I€00pa30BaTeIbHBIM IPOrpaMMaM — 00pa3oBaTeIbHBIM IIPOrpaMMaM HayaIbHOTO OOIIEro, OCHOBHOTO OOILETO
Y CpeIHero 001ero oopazoBaHus» (B peaakiuu npukazoB Munoopraayku Poccun ot 13.12.2013 Ne 1342, ot 28.05.2014 Ne 598).

7. IIporpammbl 0011€00pa30BaTENbHBIX YUpexaeHuil «Anrebpa u Hayana aHanuza», «l'eomerpusi» 10-11-if kmaccel. CocraButens: T.A. Bypmucrtposa.
Mocksa “IIpocsenienue”, 2010 roa.

8. TunoBBIX aBTOPCKUX MPOrpaMM 1o airedpe U Havanam ananusa -Anmmosa LLA., reomerpun -JI.C. Aranacsna, B.®. byry3osa, C.b.

9. YMK: Anre6pa m Hauaiga mMaremarnueckoro aHanusa. 10-11 kmaccel.: y4eb. mis obmieoOpa3oBar. opraHu3anuii : 6a3oBbeiii ypoens / 111..A. Anumos,
HO.M. Kounsirun, M.B. Komsirun, M.B. Tkauésa u np. — M.: [Ipocsewienue, 2014.

- YMK: I'eometpus. 10-11 xmaccel.: yue6. mis o6meoO6pa3oBat. opranu3aiuii : 6a3oBeiii ypoeHs / JI.C. AranacsH, B.®. byry3os, C.b. Komomiies u np. —
M.: Ilpocseienue, 2014.

10. Yueonoro mnana YOV «Cysnansckas [IpaBociiaBHas TMMHA3US

Pabouas nporpamma copmupoBana ¢ yaerom PaGodeii mporpaMMbl BOCTTUTAHUS.
Peanmaun;{ InegarortueCKuMmn paGOTHI/IKaMI/I BOCIIUTATCIILHOI'O MOTCHIIHMAJIa YPOKa NpCAIojIaract CJICAYrOIICe:

-  YCTaHOBJICHHE JOBEPHUTEIHHBIX OTHOIIECHUI MEX1y MeJarorndieckuM pabOTHUKOM M 00YYaIOLMMHUCS, CIOCOOCTBYIOUINX MO3UTUBHOMY BOCIIPUATHIO
o0yyaromuMucs: TpeOOBaHUN M MPOCHO IMeJaroruueckoro pabOTHHKA, NMPUBJICYCHUIO BHUMAaHHS K 0OCy)XJaeMoil Ha ypoke HMH(pOpMAlM{, aKTHBH3AIUU
MO3HABATEIBHON IEATETLHOCTH;



- noOyXJaeHre 00yJarouuxcs COOJI0aTh Ha YpOKE OOIICTPUHATHIC HOPMBI TOBEIEHHWS, MpaBWiIa OOIICHHS CO CTApIIMMHU (Te1arorudeCKUMH
pabOTHUKAMH) U CBEPCTHUKAMH (00YyUYaIOIIUMHUCS ), IPUHITUTIBI y4eOHOW TUCIUTIMHBI 1
caMOOpraHu3allnu;

- TpUBICYCHHE BHUMAHUS 00yJarOMIUXCs K IICHHOCTHOMY aCleKTy U3yJaeMbIX Ha YpOKax sIBICHUU, OpraHu3aIis X paboThl C IMOJIy4aeMON Ha ypoKe
COIMAIPHO 3HAYMMOU MH(pOopMarel (MHUIIMUPOBAaHUE 00CYKICHHS, BRICKA3bIBAHUE CBOETO MHEHUS, BEIPAOOTKA CBOETO OTHOIICHHUS );

- HCIIOJIb30BAHHME BOCIUTATENBHBIX BO3MOXKHOCTEH MPEIMETHOTO COJEpKaHUs uyepe3 MOJ00pP COOTBETCTBYIOIIUX TEKCTOB JJIS YTCHHS, 3adad IS
pelIeHus, TpoOIeMHBIX CUTYalui A 00CYKIEHHS B Ki1acce;

- TpUMEHEHHE Ha YPOKE€ HHTEPAKTUBHBIX (opM paboTHl ¢ OOYYarOUIUMHCS: WHTEJUIEKTYaJbHBIX WIp, JAUCKYCCHUH, pelleHHs KEHCOBBIX 3ajad,
IpyNIoOBON pabOTHI U T.I1.

- OpraHusanusa HICq)CTBa MOTHBHUPOBAHHBIX 06yqafonmxc;1 Haa uX HCYCIIEBAIOIMIMMHKU OAHOKJIaACCHUKaMU, HOSBOJ’IHIOH_[I/Iﬁ IOJIYUYUTh COIMAJIBHO
3HAYUMBIN OIIBIT COTPpyAHUYCCTBA U B3aHMHOM IIOMOIIH,

- HHUIUAUPOBAHHME W TOMAJIEPKKA HCCIIEIOBATENLCKON JNEATEIHbHOCTH OOYy4aloUIMXCs B paMKax peaiu3allid MMHA WHAMBHUIYaTbHBIX U TPYIIOBBIX
HCCIIEIOBATENLCKUX TPOCKTOB, C IETbI0 MPUOOPETEHUS HABBIKOB CAMOCTOSITENILHOTO PEIICHUs TEOPETHUECKON MPoOIeMbl, TeHEPUPOBAHUS U OPOPMIICHUS
COOCTBEHHBIX HJIEH, YBAXXUTEIHLHOTO OTHOLICHHSI K YYXUM HJEsAM, IMyOJMYHOTO BBICTYIUICHMS MEpel ayJuTOpHeil, a Takke apryMEeHTUPOBAHUS W
OTCTaMBaHUs CBOEH TOUKH 3PEHUSI.

IIporpamma cpeaHero (IoJHOro) 00uiero 00pa3oBaHMus 110 MATEMATHKE CONCPKUT:
1) TUTYNBHBIN JINCT;
2) TOsICHUTETbHAsS 3amKcKa
3) nnaHupyeMble pe3ybTaThl OCBOCHUS yUEOHOTO MpeIMETA.
4) coneprkaHue y4eOHOTO MpeaMeTa;
5) TemaTuuecKoe MIaHUPOBAHUE C YKA3aHHEM KOJMYECTBA YacOB, OTBOJAMMBIX Ha OCBOCHUE KaXI0W TEMBIL;




1. Ilnanupyemble pe3yabTAaThl 0CBOEHHS Y4eOHOT0 MpeAMeTa «AJredpa M HaYAJIa MATEMATHYECKOT0 AHAJIN32»
JIn4HOCTHBIE:

(dbopMUpOBaHHE OTBETCTBEHHOTO OTHONICHHS K YYCHHIO, TOTOBHOCTH M CIHOCOOHOCTH OOYYAIOIIMUXCS K CaMOPA3BUTHIO M CaMOOOPAa30BaHHIO HA
OCHOBE MOTHBAIIUU K O0YUYEHHUIO W TIO3HAHUIO, BBIOOPY AalbHEHIIIero o0pa3oBaHus Ha 6a3e OpUEHTUPOBKH B MUPE Mpodeccuii U MpodheCcCHOHATBHBIX
MIPEATIOYTEHUN, OCO3HAHHOMY ITOCTPOCHUIO UHAUBUAYAIBHON TPACKTOPUH € YUETOM YCTOWUYUBBIX IIO3HABATEIBHBIX HHTEPECOB;

(dbopMHpOBaHUE 1IETOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOILIECTBEHHOM MPaKTUKU;
¢bopMUpOBaHHE KOMMYHHMKAaTUBHOW KOMIIETEHTHOCTH B OOLIEHUM U COTPYJHHYECTBE CO CBEPCTHHKAMH, CTaplIMMU M MJIQAIIUMHU, B
o0Opa3oBarebHOM, OOIIECTBEHHO T0JIE3HOM, Y4eOHO—HMCCIIeI0BAaTEeILCKON, TBOPUYECKOW U IPYTUX BUIAX NEATCIbHOCTH;

YMCHHUC SICHO, TOYHO, I'PaMOTHO H3JIaraTb CBOU MBICIIU B YCTHOI>'I A IIUCHMEHHOU pcur, MOHUMAThL CMBICIT IIOCTaBIICHHOU 3a/la4yy, BBICTPAaWBATh
apryMeHTaluuIo, IPUBOAUTE NPUMEPEL U KOHTPIIPUMEPEL,

Mpe/ICTaBJICeHHEe O MaTeMaTHYeCKOM Hayke Kak cdepe uerIoBeYecKoil NesTeNbHOCTH, 00 3Tamax e€ pa3BUTHUS, O €€ 3HAYUMOCTH MJIsi Pa3BUTHS
UMBUJIN3ALUY;

® KpI/ITI/I‘{HOCTB MBIIJICHHUA, YMeHI/Ie paCHOSHaBaTB JIOTHYCCKU HeKOppeKTHBIC BBICKAa3bIBaHHUA, OTJINYATh I’ I/IHOT€3y oT (I)aKTa;

® eraTI/IBHOCTb MBIIIIJICHUA, MTHUITMAaTUBAa, HAXOAYUBOCTh, aKTUBHOCTH HpI/I peH_IeHI/II/I aJIF86paI/I‘-I€CKI/IX 3ajJa4d,

® yMEHHE KOHTPOJIMPOBATH MPOLIECC U PE3yNIbTAaT YUeOHON MaTeMaTuyecKoi e TeIbHOCTH;

® CIOCOOHOCTH K YMOIIMOHAILHOMY BOCTIPUSTHIO MaTEMaTHUECKUX OOBEKTOB, 3a1a4, PEIICHHUH, pacCyKICHUM.
MeTanpeaiMeTHbIE:

YMEHHE CaMOCTOSTENIbHO IUJIAaHUPOBATh aJlbTEPHATHUBHBIE TYTH JTOCTIDKCHHs IICJICH, OCO3HAHHO BBIOWpaTh HamOojee 3(P(HEKTUBHBIE CIOCOOBI
penieHus yueOHbIX U MO3HABATEIbHBIX 3aa4;

YMCHHUC OCYHICCTBJIATE KOHTPOJIb IO PE3YJIbTATy U CHOC06y I[eﬁCTBHH Ha YPOBHC MPOMU3BOJIbHOI'O BHUMAHUA U BHOCUTDH H€06XOZ[I/IMBI€ KOPPCKTHUBBI;
YMCHHUC aACKBATHO ONICHUBATL MPABUIIBHOCTH HIIN OH_II/I60‘IHOCTI: BBITIOJTHCHUA y‘-I€6HOI‘/JI 3aJa4u, eé O6’b€KTI/IBHyIO TPYAHOCTL U CO6CTB€HHBI€
BO3MOKHOCTH €€ pelleHNs,

OCO3HAHHOE BJQJICHHUE JIOTUYECKUMHU JCHCTBUSAMHU OINpEIENICHUs] MOHATUM, 0000IIEeHUs, YCTAaHOBJICHUS AHAJIOTUN, KiacCU(UKAIMM HA OCHOBE
CaMOCTOSITENIbHOTO BRIOOpa OCHOBAHUM M KPUTEPHUEB, YCTAHOBIICHUS POJOBUIOBBIX CBSI3EH;

YMCHHUC YCTAaHABJIMBATL NPHUYHMHHO-CJICACTBCHHBIC CBA3U; CTPOUTH JIOTUYCCKOC PACCYKACHUC, YMO3AKIIIOUCHUC (I/IHI[yKTI/IBHOC, ACAYKTUBHOC U I1O
AQHAJIOTUH) U BBIBOJIBL;

YMCHHUC CO31aBaTh, IPUMCHATH U HpeO6p330BBIBaTI> 3HAKOBO-CHUMBOJIMUCCKHUEC CPCACTBA, MOACIIN U CXCMBbI IS PCIICHUA y‘-IC6HBIX U IO3HAaBAaTCJIbHBIX
3a/ay;

YMEHHE OpraHU30BBIBATH YUeOHOE COTPYJHUYECTBO U COBMECTHYIO JCSITEIbHOCTh C YUYUTENIEM M CBEPCTHUKAMU: OINpPENENATh LU, pacipeesieHue
GYHKIMA 1 POJIeH yJ4aCTHUKOB, B3aUMOJCHCTBHE M OOIIME CIIOCOOBI pabOThI, yMeHHE paboTaTh B TPYMIE: HAXOIUThH OOIee pelieHne U pa3penaTh
KOH(JIMKTHI HA OCHOBE COTJIACOBAHUS MO3UINH U y4€Ta HHTEPECOB; CIyIIaTh NapTHEPA; GOPMYIUPOBAThH, APTYMEHTUPOBATh U OTCTAUBATh CBOE



MHCHUE,

dbopmupoBaHne y4eOHOW U OOIIENOJIb30BATEILCKOM KOMIIETEHTHOCTH B OOJAcCTH MCHOJIb30BaHUS HWH(OPMAIMOHHO- KOMMYHUKAITMOHHBIX
texuosioruit (MKT — koMneTeHTHOCTH);

MEPBOHAYAJIBHBIC NPCACTABJICHUA 06 naeax U MEerogax MarTeMaTuKu Kak 06 YHUBCPCAJIBHOM A3bIKC HAYKU U TCXHUKU, O CPCACTBC MOJACIUPOBAHUA
SIBJIEHUI U MPOLIECCOB;

YMEHHE BUJIETh MATEMAaTUUYECKYIO 3a7]auy B KOHTEKCTE MPOOJIEMHON CUTYallu B IPYTUX TUCIUIUIMHAX, B OKPYXKAIOIIEH KU3HU;

YMEHHE HaXxOJIUTh B PA3IIMYHBIX HCTOYHHUKAX WH(OPMAIIUIO, HEOOXOIUMYIO JIUIsl pelIeHUs] MAaTEMaTHUYECKUX MPOOJIeM, U MPECTABIATh €€ B TOHATHOMN
dbopme; MpUHUMATH PEIICHNE B YCIOBHIX HETIOJTHOW M U30BITOYHON, TOYHON U BEPOSITHOCTHON MH(MOPMAITUH;

YMCHHUC NOHUMATh U UCIIOJIB30BATh MAaTCMAaTUYCCKUC CPCACTBA HATTIAAHOCTU (pI/ICYHKI/I, YCPTCIKU, CXCMbI U I[p) AJId WIUTIOCTpallu, UHTCpHIpCTAliuu,
apryMeHTaluu,

YMEHHE BBIBUTATh TMIOTE3bI IPU PEIICHUH YUeOHBIX 3a/]a4 U TOHUMATh HEOOXOIUMOCTb UX MPOBEPKH;

YMCHUC IMPUMCHATh UHAYKTUBHBIC U ICAYKTUBHBIC CHOCO6BI paCCYH(HGHHﬁ, BUJCTH PA3JIMYHBIC CTPATCTHUU PCUICHUA 3a4a4;

MOHUMAHHEC CYIITHOCTHU AJITOPUTMUYCCKUX HpCI[HI/IcaHI/Iﬁ YMCHHC HeﬁCTBOBaTB B COOTBCTCTBUU C NPCHJIOKCHHBIM aJITOPUTMOM;

YMCHHUEC CAaMOCTOATCIIbHO CTaABUTH LICJIH, BBI6I/IpaTI> " CO3[1aBaTh AJITOPHUTMBI IJId PCIICHUA y‘-I€6HbIX MaTeMaTHUYCCKUX HpOGHeM;

YMCHUC IJIAHUPOBATH U OCYHICCTBIIATH ACATCIbHOCTD, HAIIPABJIICHHYIO HAa PCIICHUC 3a/1a4 UCCICAOBATCIILCKOI'0 XapaKTepa.

IIpeanmeTHbIE:

yMeHHe paboTaTh ¢ MATEMAaTHYECKHUM TEKCTOM (CTPYKTypUpPOBaHUE, U3BICUCHUE HEO0OX0MuMON nH(pOpMaLUK), TOYHO U TPAMOTHO BBIPaXKaTh CBOU
MBICITH B YCTHOW M MHUCHbMEHHOW pedd, MPUMEHSSI MATEMATHYECKYI0 TEPMHUHOJIOTUIO U CHMBOJUKY, HCIIONIH30BaTh PA3IUYHBIC S3BIKM MATEMATHKH
(crmoBecHbIN, CUMBOJIMYECKH, IpaduyecKkuii),000CHOBBIBAT CYKIEHUS, POBOIUTH KilacCU(HUKAIHIO, T0Ka3bIBaTh MAaTEMAaTUYECKUE YTBEPIKICHUS;
BJIaJicHHEe 0a30BBIM MOHATUWHBIM alapaToM: UMETh MPEICTaBICHUE O YHUCIIe, BIAJEHUE CHUMBOJBHBIM SI3BIKOM anreOpbl, 3HAHHE SJIEMEHTAPHBIX
(G YHKIIMOHATBHBIX 3aBUCUMOCTEH , JOPMUPOBAHUE TIPEICTABICHUN O CTATUCTUYECKIX 3aKOHOMEPHOCTSIX B PEaIbHOM MHUPE M O PA3IUYHBIX CIIOco0ax
n3ydeHus1, 00 0COOCHHOCTSAX UX U3yUCHHUs, 00 0OCOOCHHOCTSIX BHIBOJIOB M TIPOTHO30B, HOCSIIIUX BEPOSATHOCTHBIN XapaKTep;

YMEHHE BBITIOJIHSTH anreOpandeckue npeoOpa3oBaHus pallMOHAIBHBIX BBIPAKEHUH, TPUMEHSTh UX IS PEIICHUS YI4eOHBIX MaTeMaTHYECKHUX 3a/1a4 U
3a/1a4 ,BO3HHUKAIONINX B CMEKHBIX YUEOHBIX MPEIMETaX;

YMEHHE MOJIb30BaThCS MaTEeMaTHUYECKUMU (POpMyJIaMH U CaMOCTOSITENIbHO COCTaBIATH (DOPMYJBI 3aBUCUMOCTEH MEXIy BEIWYMHAMH Ha OCHOBE
0000I1IeHHUS YaCTHBIX CIIy4aeB M IKCIICPUMEHTA;

YMEHHE pellaTh JUHEWHbIE M KBaJpaTHbIe YpaBHEHHS M HEPaBEHCTBA. A TaK K€ NPUBOJUMBbIE K HHUM YypaBHEHHUS, HEPAaBEHCTBA U CHCTEMBI;
NPUMEHSTh TpaduyecKue MpeiCcTaBiIeHUs U PELIeHUs] U MCCIEIOBAHUS ypaBHEHHUI, HEPABEHCTB, CUCTEM; IPUMEHSATh MOJyYEHHbIE YMEHUS IS
pelIeHus 3a/1a4 U3 MaTeMaTUKH, CMEXKHBIX MPEAMETOB, MPAKTUKE;

OBJIaJICHUE CUCTEMON (PYHKIIMOHAIBHBIX MOHATHH, (PYHKIIMOHAIBHBIM SI3bIKOM U CUMBOJIMKOM, YMEHUE CTPOUTh Tpaduku QyHKIUH, ONUCHIBATh UX
CBOMCTBa, HCIOJB30BaTh (YHKIMOHANBHO-Tpapuueckue NpeACTaBICHUs Ui OMNHMCAHMA U aHajlu3a MaTeMaTHYeCcKHX 3aJad U peajbHBIX
3aBHCUMOCTEI;

OBJIaJICHUE OCHOBHBIMHM CIIOCOOAMHU MpPEACTaBICHHUS U aHAIW3a CTATUCTUYECKUX JAHHBIX; YMETh pellaTh 3aJaud Ha HaxXOXXJIEHHE YacTOThl U
BEPOSITHOCTH CITy9allHBIX COOBITHIA;



¢ YMCHUC NPUMCHATL H3YUCHHBIC MOHATHA, PC3YJIbTAThBI U MCTOMAbI Ui PCIICHHA 3ada4 W3 pPAa3JIMYHBIX Pa3/ICJIOB KypCa, B TOM YHUCJIC 3adad, HC
CBOJAIIUXCS K HETIOCPEICTBEHHOMY MPUMEHEHUIO alIrOPUTMOB.
ba3oBblii ypoBeHb

JlJis MCoab30BaHUS B MTOBCEITHEBHOM KU3HU M 00ecredeHHs] BO3MOXKHOCTH YCIEIIHOTO MPOJOIKEHHsI 00pa30BaHUs 1O CIIEHUATbHOCTSAM, HE CBSI3aHHBIM C
MPUKJIAJHBIM HCTOJIb30BAHUEM MaTeMaTuku (1- ypoBEHb MJIAHUPYEMBIX pPE3yJbTAaTOB (3HATH OINPEJCICHHE TIOHSATHUSA, YMETh MOSICHATH €r0 CMBICI,
MCIIOJIb30BaTh MOHSATHE W €r0 CBOMCTBA MpHU NMPOBEACHUU PACCYKICHHM, PElICHHH 3a]ad)), BHIMYCKHUK HAYYHUTCH, a TakXKe NMOJYYHMT BO3MOKHOCTh
HAYYUTBHCSl TSI Pa3BUTHUSI MBIIUICHUS (2-H YPOBEHb IJIAHUPYEMBIX PE3YNIbTATOB, BBIACICHO KYypCu6oM (Pacro3HaBaTh KOHKPETHBIE MPUMEPHI OOIIHUX
MOHATUI N0 XapaKTEPHBIM MPHU3HAKAM, BBITOIHATh ICUCTBUS B COOTBETCTBUU C ONPEICICHUEM U MPOCTEUIIMMH CBOMCTBAMM MOHATUN, KOHKPETU3UPOBAThH
pUMEpaMu O0IIUE TTOHATHS. )):

DJIeMEeHThI TEOPUH MHOKECTB M MATEMATHYECKOM JIOTUKH

— OrnepupoBaTh MOHATUSMHU: KOHEYHOE MHOXKECTBO, OECKOHEYHOE MHOXECTBO, YHCIIOBbIE MHOXKECTBA Ha KOOPIWHATHOM MPSMOM, 3JIEMEHT MHOXKECTBA,
MOJIMHOKECTBO, MepeceueHne U 00beIMHEHUE MHOXKECTB, OTPE30K, MHTEPBAJ, IPOMEKYTOK C BBHIKOJIOTOW TOYKOM, Trpadudeckoe MpeCTaBICHUE MHOXKECTB
Ha KOOPJIMHATHOM TJIOCKOCTH;

— MPOBEPATH MPUHAICKHOCTh JIEMEHTA MHOXKECTBY, 3aJJaHHOMY OMMCAHUEM;

— HaxoJuTh IepeceueHrue M OOBbEIUHEHHE [BYX, HECKOJIbKMX MHOXECTB, MPEACTABICHHBIX TpapUUecKd Ha YHCIOBOW NPSIMON, HA KOOPAUHATHON
IIJIOCKOCTH;

— CTPOUTH Ha YUCIOBOM MPSIMON MOAMHOKECTBO YUCIOBOTO MHOKECTBA, 33/IaHHOE MPOCTEUIINMH YCIOBUSIMU;

— ONepUpOBATh MOHATHSAMH: YTBEP)KIEHUE (BBICKA3BIBAHKE), OTPUIIAHUE YTBEPKACHHS, UCTUHHBIC U JIOXKHBIC YTBEPXKACHUS, CICICTBUE, YaCTHBIA CIydait
00IIIero YTBEPKACHUS, KOHTPIIPUMED;

pacrno3HaBaTh JIOKHbIE YTBEP)KICHHUs, OIIMOKU B PACCYKICHUAX, B TOM YHCJIE C UCIOJIb30BAHNEM KOHTPIIPUMEPOB;

MIPOBOAMTD JTOKA3aTEIbHbBIE PACCYKICHUS 1711 000CHOBAHUSI UCTUHHOCTH YTBEP)KICHUI.

B noBceqHeBHOM KU3HU M NPU U3YyYEeHUM APYTrUX Y4eOHbIX NMPeAMETOB:

— HCMOJI30BaTh YHCIOBbIE MHOXKECTBA Ha KOOPAMHATHOU MPSMOM U HAa KOOPAUHATHOM MIIOCKOCTH IS ONMCAHUSI peabHbIX MPOLIECCOB U SBJICHUIH;
MPOBOJIUTH JIOTUUECKHE, TOKA3aTEeIIbHbIE PACCYKEHHUS B CUTYAllUsIX TOBCEAHEBHOM KU3HHU, TP PEILICHUU 3a/1a4 U3 JIPYrUX MPEeIMETOB.

pacrno3HaBaTh KOHKpPETHBIE MPUMEpPHl OOIIMX MOHSATHM MO XapaKTepHBIM IPU3HAKAM, BBINOJIHATH JEHCTBUS B COOTBETCTBUH C OIpEAEICHHEM U
MPOCTEHIINMH CBONCTBAMH MOHSATUH, KOHKPETU3UPOBATh IPUMEPaMU OOIIIHE MOHSATHS.

Yuciia 1 BbIpaskeHUs

— OrnepupoBaTh NOHITUAMM: HATYpaJbHOE M IE€JI0€ YHWCIO, ACIMMOCTb 4HCEe], OOBIKHOBEHHAas JpoOb, AecATUYHas ApoOb, pPAlMOHAIBLHOE YHUCIIO,
MppalMOHAILHOE YUCIIO, MPUOIMKEHHOE 3HAUCHHE YHCIIA, YACTh, 10JIs, OTHOIIEHKE, TIPOIIEHT, MacIITal;

— ONepUpOBATh MOHATHAMHE: JIOTapU(pM UYHCIa, TPUTOHOMETPHUYECKas OKPYKHOCTh, paauaHHas W TpaayCcHas Mepa yria, CHHYC, KOCHHYC, TaHT€HC W
KOTaHI'€HC YTJIOB, UMEIOLIUX MPOU3BOJIbHYIO BEIMUMHY, YUCTIA € U P;

— BBINOJHATh apU(PMETHUECKUe JEHCTBUS C LEJAbIMH W palOHAJIbHBIMU YHCIIAMHU, COYeTas YCTHble M NHCbMEHHbIE NPHUEMBI, NPUMEHSAS MpHU
HE0OXOIMMOCTH BBIUYMCIIUTENbHBIE YCTPOMCTBA;



— CpaBHHMBATh PAlMOHAIBHBIC YUCIIA MEXIY COOOIf; CpaBHHUBATh C PAlMOHAIBLHBIMHM YWCIAMH 3HAUEHUS IENBIX CTENEHEeH 4ucel, KOpHEeW HaTypaibHON
CTETIeHU U3 YHUCEJl, JIOTapu(MOB UUCEN B MPOCTHIX CIYyYasIX;

— BBITIOJHSATH HECJIOXKHBIE TIPEOOPA30BAHUS YHCIOBBIX BBIPAKCHHIA, COMCPIKAIIUX CTEIICHU YHCET, KOPHU U3 YUCEIl, JIOTapu(MbI YUCEIT, HAXOIUTh 3HAYCHUS
KOpHSI HAaTYpaJIbHOM CTENeHHU, CTENICHH C PAallMOHAIBHBIM [TOKa3aTeNeM, Joraprudma, UCIob3ys MPH HEOOXOJMMOCTH BBIUMCIIUTENIbHBIE YCTPOICTBA;

— TM0JIb30BAThCS OLICHKOM U MPUKUAKON MPH MPAKTUYECKUX pacuérax;

— n300pakaTh TOYKAMHM Ha KOOPAMHATHOW MPSMOM Leible W palMOHANbHBIE YMCia; LEJble CTENEHU YHUCeN, KOPHU HaTypaJbHOW CTENEeHHW M3 YHCell,
Jorapu@mbl YHCEN B MPOCTHIX CIyYasx;

— BBITIOJHSTH HECIIOKHBIE MPE0Opa30BaHUs MENbIX U IPOOHO-PAIIHOHATBHBIX OYKBEHHBIX BBIPAKCHHIA,

— BBIpaXXaTh B IPOCTEHIIINX CIIydasiX U3 PaBEHCTBA OJHY IIEPEMEHHYIO Yepe3 ApyTrHe;

— BBIYHCIIATH B IPOCTHIX CIydasX 3HAUCHUS YUCIOBBIX M OYKBEHHBIX BBIPAKCHHIA, OCYIIECTBIISSI HEOOXOIUMBIC TIOJICTAHOBKHU U MpeoOpa3oBaHMUS;

— MpPOBOAUTH IO H3BECTHBHIM (QopMylaM M MpaBWiIaM NpeoOpa3oBaHus OYKBEHHBIX BBIPAKEHUH, BKJIIOYAIONIUX CTENEHH, KOPHM, JOorapudmbl u
TPUTOHOMETpHUYECKHE (HOPMYIIBI;

— HaXOJUTh 3HAYCHHS YMCIOBBIX M OYKBEHHBIX BBIPa)KEHUH, OCYILECTBIISII HEOOXOAUMBIE TIOJICTAHOBKH U IPeoOpa30BaHus;

— M300paXkaTh CXEMaTHUYECKH YTOJI, BETUYMHA KOTOPOTO BRIPAKEHA B TpaJycax WU pagraHax;

— OIICHWBATh 3HAKM CHUHYCa, KOCHHYCa, TAaHI€HCA, KOTAHTe€HCa KOHKPETHBIX VIJIOB; HCIOJb30BaTh MPH PEIICHUU 3a/1ad TaOMUYHBIE 3HAYCHUS
TPUTOHOMETPUYECKHUX (YHKIIMH YTIIOB;

— BBINOJHSATH MEPEBO/I BETMYHMHBI YIJIa U3 PaJIMaHHON MephI B IPayCHYIO U 0OpaTHO.

B noBceqHeBHOM KU3HU M NPU U3YyYEeHUM JPYTUX Y4eOHbIX NMPeAMETOB:

— BBITIONHSATH JEHCTBHS C YHCIIOBBIMU JAHHBIMU MPH PELICHUH 33724 MPAKTUISCKOTO XapaKTepa | 3a/1a4 U3 pa3IudIHbIX o0NacTell 3HAHUM, UCTIONb 3ys MPU
HE0OXOIMMOCTH CIIPABOYHBIE MaTepUaibl U BBIYUCIUTEIbHBIE YCTPONUCTBA;

— COOTHOCHTH peallbHbIC BEIMINHBI, XaPAKTEPUCTUKNA 00BEKTOB OKPYKAIOIIET0 MUPA C UX KOHKPETHBIMH YHCIIOBBIMU 3HAUCHUSIMU;

— HCIIOJIb30BAaTh METO/IbI OKPYIJICHUS U IPUKHUIKY MPU PEIICHUH MPAKTUYSCKUX 3a/1a4 MMOBCEAHEBHON KU3HU;

— OIICHWBATh, CPABHUBATH M MCIIOJIB30BATh NP PEIICHUN MTPAKTHYECKHUX 3314 YHCIIOBbIC 3HAYCHUS PEaTbHBIX BEIMYNH, KOHKPETHBIC YHCIIOBBIC

— XapaKTepUCTUKH OOBEKTOB OKPY’KAIOIIET0 MHUPA.

YpaBHeHUS M HEpaBEHCTBA

— Pemarts nuHeliHble ypaBHEHUS U HEPABEHCTBA, KBaJpaTHbIE YPaBHEHNUS,

— pemaTh jJorapudMUUYECKHUE U TIOKa3aTeabHbIe ypaBHeHHs Buaa loga(bx + ¢) =d, abx + ¢ = d (rae d MO)KHO TIpeICTaBUTh B BUJIE CTETICHU C OCHOBAHUEM a)
u HepaBeHcTBa Buja loga x < d, ax <d (rze d MOXHO IpeACTaBUTH B BUJIE CTETICHU C OCHOBAaHHEM a);

— MPHUBOJIUTH HECKOJIBKO MPUMEPOB KOPHEH TPUTOHOMETPUUYECKOTO YpaBHEHHUS BUJA sin X = a, COS X = a, tg X = a, ctg X = a, r;1e a — TabIu4YHOe 3HaYCHHEe
COOTBETCTBYIOIICH TPUTOHOMETPUUYECKON (DYHKITUH;

— peulath HECJIOXKHBIE pallMOHAJIbHBIC, TIOKAa3aTeIbHbIE, JOrapu(pMHUUECKUE, TPUTOHOMETPHUECKUE YPAaBHEHHUS, HEPABEHCTBA U MX CHCTEMBI, IPOCTEHIIINE
UppalMOHANIbHBIC YPABHEHUS U HEPABEHCTBA;

— HCIIOJIB30BAaTh METO/IbI PEIICHUS YPaBHEHUN: IPUBEICHUE K BUY «IIPOU3BECHIE PABHO HYIIO» WM «4aCTHOE PABHO HYIIIO», 3aMEHA NIEPEMEHHBIX;

— HCIIOJI30BAaTh METOJT MHTEPBAJIOB ISl pEIICHUS HEPABEHCTB;



— HCIOJB30BaTh rpadpuyueckuii MeTo | UIst PUOIMKEHHOTO PEIICHHs YPaBHEHHI U HEPAaBEHCTB;

— u300pakaTb Ha TPUTOHOMETPUUECKON OKPY>KHOCTH MHOXECTBO PEIIEHU TPUTOHOMETPUUYECKUX YPABHEHUH U HEPABEHCTB.

B noBceqHeBHOM KU3HU U NPH U3YyYEeHUM JPYTUX Y4eOHbIX NMPeAMETOB:

— COCTaBJIATh W peIlaTh YpaBHEHUS, CUCTEMbl YpaBHEHUI M HEpaBEHCTBA MPH PEUICHUH HECIIOKHBIX MPAKTUUYECKUX 3a7ad M 3aad U3 JAPYIHX y4eOHBIX
IIPEIMETOB;

— HCINOJb30BaTh YPABHEHUS M HEPABEHCTBA JUIsl NOCTPOEHUS M HCCIEIOBAaHUS MPOCTEHIIMX MaTeMaTHYECKUX MOJEIEeH peanbHbIX CUTyallMid WiIH
NPUKJIAJHBIX 337a4;

— YMETh MHTEPIPETUPOBATH MOIYUYEHHBIH MPU PEIICHUN YpaBHEHHs, HEPABEHCTBA UM CUCTEMbI pe3yJbTaT, OLEHUBATh €ro MpaBAonoJo0He B KOHTEKCTE
3aJaHHOM peajbHOM CUTYallMU MWW IPUKIIAIHOW 3aa4H.

DOYyHKUUH:

— OnepupoBaTh HOHATHSIMH: 3aBUCUMOCTb BEJIWYHH, (PYHKIUS, apryMEeHT U 3HaueHue (QYHKIMU, 00JacTh ONpeeNeHHs] 1 MHOXKECTBO 3HaYCHUH (PyHKINH,
rpaduK 3aBHCUMOCTH, TpapuK (QyHKIIMH, HYIU (YHKIHH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA, BO3pacTaHhe M yObIBaHHE (YHKIIMU HA YHCIOBOM IMPOMEKYTKE,
HauOoJibllIee M HaMMEHbIIee 3HaYeHNs (PYHKIIMU Ha YUCIOBOM IIPOMEXYTKE, eprHoanUecKas pyHKIUs, Iepuo, 4€THAs U HeU€THas QYHKIMN;

— OINEepHUpoBaTh MOHATHAMU: HpsMas M oOpaTHas NPONOPIUOHAIBHOCTH, JMHEWHAs, KBaJpaTW4Has, JorapudMuueckas M IOKa3zaTelbHass (QyHKIUH,
TPUTOHOMETPHUECKUE (PYHKIUH;

— pacno3HaBaTh TpaduKu (QYHKUMH NpsMOW M OOpaTHOM NPOMOPLUMOHATBHOCTH, JIMHEHHOHN, KBaIpaTUYHOH, JOrapu(pMHUECKOW, MOKa3aTeIbHOH WU
TPUTOHOMETPHUYECKUX (PYHKLIUN U COOTHOCUTH UX ¢ (hOpMYIaMu, KOTOPBIMU OHHU 33J1aHBI,

— HaXOoJuTh N0 rpauKy NpuOIMKEHHO 3HAYEHUS! (PYHKIUU B 3a/laHHBIX TOUKaX;

— ompenenars no rpaduky cBolcTBa (YHKUMHU (HYJIH, IPOMEXYTKH 3HAKOINOCTOSIHCTBA, NMPOMEXYTKH MOHOTOHHOCTH, HAauOOJIbIIME W HaUMEHbLINE
3HAYCHMS U T. 11.);

— CTpPOUTH 3CKM3 rpaduka GyHKINH, YIOBJIECTBOPSIONICH MPUBEAEHHOMY Ha0Opy YCIOBUI (IIPOMEKYTKH BO3pAacTaHHUs M YObIBaHMs, 3HaUeHUE (DYHKIIUHU B
3aJJaHHOH TOYKE, TOUYKH SKCTPEMYMOB, aCUMITOTHI, HYJIU (QYHKLIUH H T. 11.);

— OIpeleNATh 3HaueHue (PyHKIUH 110 3HAUYCHUIO apryMEeHTa IIPH pa3IMYHbIX crioco0ax 3aJjaHus (QyHKIHH;

— CTpOUTH TpauKK N3YUECHHBIX (DYHKITHI;

— pemiaTh ypaBHEHHS, IPOCTEHIITHE CUCTEMBI YPaBHEHUM, UCTIONB3Ys CBOMCTBA (YHKIIMH M MX TpaduKy.

B noBcenHeBHOM KM3HM U NIPH U3YYeHHH APYTUX YUYeOHBIX PeIMeTOB:

— omlpelenaTb Mo rpapukaM M MCIOJIB30BaTh A PEUICHUs IMPHUKIAIHBIX 3a/ad CBOMCTBA pEaIbHBIX IPOLECCOB M 3aBUCUMOCTEH (HamOosplive U
HalMEHBIINE 3HAYEHUs, MPOMEXYTKHM BO3pACTaHHUs U yOBIBAHUS, MPOMEXKYTKH 3HAKOMOCTOSHCTBA, ACUMITOTHI, NMEPHOA U T. I.), HHTEPHIPETHUPOBATH
CBOMCTBA B KOHTEKCTE KOHKPETHOM IIPAKTUYECKON CUTYALINH;

— OIpeleNATh 10 TpapukaM NpocTeiIIne XapaKTePUCTUKH MEPHUOAUUECKUX MPOLECCOB B OMOJIOTUH, SKOHOMUKE, MY3bIKE, PAJUOCBA3H U T. II. (aMILIUTY/A,
MIePUOI U T. 11.).

DJIeMeHTBhI MaTeMATHYeCKOI0 AaHAJIN3Aa:

— OmnepupoBaTb NOHATUSAMU: IPOU3BOAHASA QYHKIIMU B TOUKE, KacaTelbHas K rpaduky pyHKIUHU, TPOU3BOAHAS QYHKLINY;

— ONpeAeNATh 3HAaYCHUE TPOU3BOTHON (DYHKIIMH B TOUKE IO U300paKeHHUIO KacaTelIbHON K rpaduKy, IPOBEAEHHON B ATOM TOUKE;



— BBIYHCIIATH IPOU3BOAHYIO OJIHOYJICHA, MHOTOUJICHA, KBAJPATHOTO KOPHS, MPOU3BOAHYIO CYMMBI (DyHKITHIA;

— BBIYMCIATH IPOU3BOAHBIE JIEMEHTAPHBIX (QYHKIUN U UX KOMOWHALIMHN, UCTIONb3YsI CIIPAaBOYHBIE MaTEPHAIIBL;

— pelaTh HECIOXKHbIE 33Jaud Ha MPUMEHEHHE CBSI3U MEXIy MPOMEXKYTKaMd MOHOTOHHOCTHM M TOYKaMHU SKCTpeMyMa (YHKIHHU, C OJHOW CTOPOHBI, U
MIPOMEKYTKaMH 3HAKOTIOCTOSTHCTBA U HYJISIMHU TIPOU3BOJIHON ATOW (PYHKITUU — C APYTOM;

— uccnenoBaTh (QYHKIIMM HA MOHOTOHHOCTh, HaXOJUTh HAWOONbIINE U HAUMEHbBIINE 3HAYCHUS (YHKIUH, CTPOUTH TpaWKd MHOTOUJICHOB M IMPOCTHIX
paIMoOHaIBHBIX (PYHKIIMA C UCTIOTB30BAHUEM allllapaTa MaTeMaTHIECKOTO aHAIH3a.

B noBceqHeBHOM KU3HU M NPH U3YyYEeHUM JPYTUX Y4eOHbIX NMPEAMETOB:

— TMOJIb3YACh rpaKaMu, CPaBHUBATh CKOPOCTH BO3pacTaHUsi (POCTa, MOBBINICHUS, YBEIHUCHUS U T. I.) WIH CKOPOCTHU YObIBaHUS (MAJCHHS, CHIDKEHUS,
YMEHBIIEHUS U T. 11.) BEJIMYMH B PEATbHBIX MPOLIECCAX;

— COOTHOCHUTDH T'paMKH peanbHBIX MPOLECCOB U 3aBUCUMOCTEH C UX OMHCAHUAMM, BKIIOYAIOIIMMU XapaKTEPUCTUKU CKOPOCTH U3MEHEHUs (OBICTpPBII POCT,
IJIaBHOE MTOHMKEHUE U T. 11.);

— HCIOJIb30BaTh TpadUKU peabHBIX MPOLECCOB I PEIICHUS HECIOXKHBIX MPHUKJIAJHBIX 33/1ad, B TOM YHCJE OIpenesss mo rpaduky CKOpPOCTh Xoja
mpolecca;

— peliaTth NpUKIaTHBIC 337291 U3 OHONIOTHH, (PU3UKH, XUMHUH, YdKOHOMUKH U JAPYTUX MPEAMETOB, CBSI3aHHBIC C MCCIEIOBAHUEM XAPAKTEPUCTUK PEeaTbHBIX
MIPOLIECCOB, HAXOXKACHHEM HAaUOOJBIINX M HAUMEHBIITNX 3HAYEHUH, CKOPOCTH M YCKOPEHUS U T. I1., HHTEPIPETUPOBATH MOJIYYEHHBIC PE3YIbTATHI.
CraTucTHKA ¥ TeOpUs BEPOSAATHOCTEM, JIOTUKA 1 KOMOMHATOPHUKA:

— OnepupoBaTh OCHOBHBIMH OMHCATEIHHBIMU XapaKTEPUCTUKAMU YUCIOBOTO Habopa: cpemHee apudmernyeckoe, MeauaHa, HauOOJbIIee U HAMMEHbIIEE
3HAYEHUS;

— ONepUpOBATh MOHATHUIMH: YACTOTA U BEPOSITHOCTH COOBITHS, CITy4aiHbIN BBIOOP, OTBITH C PABHOBO3MOKHBIMH 3JI€MEHTAPHBIMU COOBITUSMU;

— BBIYHCIIATH BEPOSATHOCTU COOBITHI HAa OCHOBE MOJICUETA YHCIIa UCXOI0B;

— HMETh NpPEJCTaBJICHHE: O TUCKPETHBIX WU HENPEPBIBHBIX CIy4YallHBIX BEMMYMHAX U PACHpPENENCHUSIX, O HE3aBUCHMOCTHU CIy4YalHBIX BEJIUYHH, O
MaTEeMaTHYECKOM OXHUAAHUU U TUCIEPCUU CIIyYalHBIX BEIMYMH; O HOPMAJIBHOM pAaCHpE]eNIeHHH U MPUMEpax HOPMAJIbHO PACIpEeAeNEHHBIX CIy4YailHBIX
BEJINYUH;

— MOHHUMATh CYTh 3aKOHa OOJIBIINX YHCENl U BEIOOPOUHOTO METOa U3MEPEHUSI BEPOATHOCTEIH;

— HMEeTh IpeJCTaBleHre 00 yCIOBHON BEPOATHOCTH U O MOJHON BEPOSTHOCTH, IPUMEHSAThH UX B PEILICHUU 3a/a4;

— HMETh NPEJICTABIICHHE O BaXHBIX YACTHBIX BUJIAX PACIPEACIICHUI U IPUMEHSTh UX B PEIICHUU 3a]1aY;

— HMETh IIPEICTABICHUE O KOPPEALUU CIIyYalHbIX BEJIMYUH, O JIMHEHHON PErpeCcCui.

B noBcenHeBHOI KU3HM U NIPU U3YYEHUH JAPYTUX NPeIMETOB:

— OIICHHBATh, CPABHUBATH M BHIYUCIIATH B MIPOCTHIX CIydasx BEPOSTHOCTU COOBITUI B pealibHOM JKU3HU;

YUTaTh, COMIOCTABIATh, CPABHUBATh, UHTEPIPETUPOBATH B MPOCTHIX CIy4asX peasbHbIE TaHHbIE, TPEICTABICHHbIE B BUJIe TaOIUI, AUarpaMM, rpaduKoB;
BBIOMPATH TOIXOIAIINE METOIbI TTPEACTABJICHHS M O0PaOOTKH JIaHHBIX;

— yMETb pelIaTh HEeCIOXKHbIE 3a/Ja4l Ha IPUMEHEHHUE 3aKOHA OOJIBIINX YHCE B COLMOJIOTMH, CTPaXOBaHUHU, 3/[paBOOXPaHEHUH, oOecrieueHuN 0e30MacHOCTH
HAaCeJICHUS B YPE3BbIYATHBIX CUTYAITUSX.



TekcroBble 3agaun:

— Pematp Hec0KHbIE TEKCTOBBIE 33/1a4M PAa3HbIX THIIOB, PEIIaTh 3a/1a4M PAa3HBIX THIIOB, B TOM YHCJIE 3a/1a4i OBBIILICHHON TPYAHOCTH;

— BBIOMpATh ONTUMAIBHBINA METOJ pEIICHUS 3a/1a4l, pacCMaTpUBasi Pa3InyHbIe METOIBI;

— aHaJIM3UPOBAThH YCIOBHE 3a/1a4M, CTPOUTH JJis €€ pelIeHUs] MaTeMaTHUECKYIO0 MOJIENb, POBOIUTH J0Ka3aTeNIbHbIE PACCYXKICHHUS,

— MOHMMAaTh U UCIOJB30BATh AJIS PELIeHUs 3afaud MHGOPMAIUIO, IPEICTABICHHYIO B BII€ TEKCTOBOM U CHUMBOJIBHOM 3alHMCH, CXeM, TaOJIUL, AUarpamm,
rpauKoOB, PUCYHKOB;

— JEWCTBOBATH MO AITOPUTMY, COJCPKAIIEMYCS B YCIOBUH 3a/1a4H;

— HCIIOJIb30BATh JIOTHYECKUE PACCYKICHHS IIPH PEILICHUH 33]]auu;

— paboTaTh ¢ U30BITOYHBIMH YCIOBUSMH, BBIOMpAs U3 BCcel MHPOPMALIMU TaHHbIE, HEOOXOAUMBIE JJIsl PEIICHUS 3a/1a4H;

— OCYUIECTBIIATh HECIIOKHBIN TIepe0op BO3MOKHBIX PELIEHHUH, BBIOMpPas U3 HUX ONTUMAJIbHOE 110 KPUTEPUSM, CPOPMYIUPOBAHHBIM B YCIOBUU;

— aHaJIM3UPOBATH U UHTEPIPETUPOBATH MOJIyUEHHBIE PEIICHUSI B KOHTEKCTE YCIOBUSA 3a/1a4l, BHIOMPATh PELICHMs], HE TPOTUBOPEYAIUE KOHTEKCTY;

— pelaTth 3aJa4d Ha pacy€T CTOMMOCTH MOKYIOK, YCIYT, MOEe30K U T. I1.;

— pellaTh HECJIOXKHBIE 331aUH, CBSI3aHHBIE C JOJIEBBIM YUYaCTHEM BO BIAJCHUU (PUPMOIL, MpeAPUITHEM, HEABMKUMOCTBIO;

— pelaTh 3a/1a4M Ha MPOCThIE MPOLIEHTHI (CUCTEMBI CKHUJI0K, KOMUCCUH) U HA BBIUMCIICHHUE CIIOKHBIX MPOLIEHTOB B PA3JIMYHBIX CXEMaxX BKJIa/J0B, KPEAUTOB U
UIIOTEK;

— pewiath MPaKTUYECKUE 33a7auu, TPEOYIOIINE HCIIOIb30BaHMU OTPHILIATELHBIX YHCEN: HA ONpE/eiICHNEe TeMIepaTypbl, TOJI0KEHUsI Ha BPEMEHHOH ocH (110
HaIel 3pbl ¥ TI0CIIe), TITyOUHBI/BBICOTHI, HA ABUKEHUE ACHEKHBIX CPEICTB (ITPUXOJ/pacxo) u T. 1I.;

— UCIOJIb30BaTh MOHATHE MaciuTada /i HaX0XKICHHUS PACCTOSIHUN U JJIMH Ha KapTax, IaHaX MECTHOCTH, IUTaHaX NMOMEICHUH, BEIKpOMKax, IpH padoTe Ha
KOMIIBIOTEPE U T. II;

— pemiath 3aa4u, Tpebyroue nepedopa BapuaHTOB, MPOBEPKH YCIOBUMN, BEIOOpA ONTUMAILHOTO PE3YJIbTaTa;

— aHaJIM3UPOBATh U UHTEPIPETUPOBATH PE3YIbTAThl B KOHTEKCTE YCIOBUSA 3a/1auM, BHIOMPATh pPEUICHMs], HE TPOTUBOpEYAIllie KOHTEKCTY;

— MEepeBOJAUTH NP PELICHUH 3a4a4u HHPOPMAIUIO U3 OJHOM (POPMBI B APYTYIO, HCTIOIB3YsI P HEOOXOIUMOCTH CXEMBI, TAOJIUIIbI, TpadUKH, THarpaMMBbl.
Hcropusi 1 MeTOIBI MATEMATHKH:

— OnwuceIBaTh OTJENbHBIC BBIIAIOIINECS PE3yIbTaThl, IOJyYSHHbIE B X0JI€ Pa3BUTH MaTeMAaTUKU KaK HAYKU;

— 3HaTh NPUMEPbl MAaTEMaTHYECKHX OTKPBITUH M UX aBTOPOB B CBSI3W C OTEUECTBEHHOW M BCEMHUPHOM HMCTOpPHEH; MPEACTAaBIATH BKIAJA BBIAAIOIIUXCS
MaTEeMaTHKOB B Pa3BUTHE MaTEMAaTHKU U UHBIX HayYHBIX 00JacTel;

— TIOHUMAaTh POJb MAaTEMaTUKHU B pa3BuTum Poccuu;

— TPUMEHSTh W3BECTHBIE METOJBl MPHU PELICHWH CTAaHAAPTHBIX W HECTaHJAPTHBIX MAaTEeMAaTUYEeCKUX 3a/ady; HCIOJIb30BaTh OCHOBHBIC METO[IbI
JI0Ka3aTeNbCTBA, IPOBOAUTH JOKA3aTEILCTBO U BBHITIOJIHITH ONPOBEPIKEHHE;

— 3aMeyaTh U XapaKTepHU30BaTh MaTeMaTHYECKHE 3aKOHOMEPHOCTH B OKpY)Karolled AeMCTBUTEIHLHOCTH M HA UX OCHOBE XapaKTepHU30BaTh KPacoTy U
COBEPIICHCTBO OKPYKAIOIIETO MUPa, a TAaKXKe MPOU3BEICHUI HCKYCCTBA;

— TPUMEHSTH MPOCTEHIINE TPOTPAMMHBIE CPEACTBA U SJIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IPY PELICHUN MaTeMaTHYECKUX 3ajau.
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yMeTh

pacrno3HaBaTh Ha 4YepTeKax U MOJEINIX MPOCTPaHCTBEHHBIE ()OPMbI; COOTHOCUTH TPEXMEPHBIE OOBEKTHI C UX OMUCAHUSIMU, U300PAKEHUSIMU;

OIMCHIBATh B3AaUMHOE PACIIOIOKEHHUE MPSAMBIX U TNIOCKOCTEH B IPOCTPAHCTBE, APTYMEHTUPOBATh CBOM CYXKICHHUS 00 3TOM PacIOIOKEHHH;
aHAJIM3UPOBATH B MPOCTEUIINX CIydasiX B3aUMHOE PACIOJIOKEeHHE 00BEKTOB B POCTPAHCTBE;

n300pakaTh OCHOBHBIE MHOTOI'PAaHHUKH U KPYTJIbIE TeJIa; BHIIOIHATH YEPTEKH 110 YCIOBHUM 3a/1a4;

CTPOMTH MPOCTEUIINE CeUeHHs KyOa, MPU3Mbl, MTUPAMUIbL;

peaTh MIaHUMETPUUYECKHUE U MPOCTEHIINE CTepEeOMETPUYECKHE 3aJaul Ha HaX0XKICHHE T€OMETPUUYECKUX BEIWYHH (JIJIMH, YTJIOB, IUIOIMIAJeH, 00HEMOB);
MCIIOJIb30BaTh IIPU PEIICHUU CTEPEOMETPUUECKHX 3a]a4 IJIaHUMETPUUECKHe (PAKThl U METOIBL;

IIPOBOAMTD JTOKA3aTEIbHbBIE PACCYKICHHS B XO/€ PEILICHUS 3a/adY;

HCIOJIB30BATDH HpPIOﬁpETEHHbIe 3HAHUHA U YMCHUSA B npaKanecxoﬁ JACATCJIBbHOCTH H NMOBCETHEBHOM KU3HHU JIJIA:

uccie1oBaHus (MOJCTMPOBAHMS) HECTIOXKHBIX MMPAKTUYECKUX CUTYalllii HA OCHOBE M3YYEHHBIX ()OPMYJI U CBOICTB (puryp;
BBIUMCIICHUS] OOBEMOB M IUIOMIAJIEH MOBEPXHOCTEW MPOCTPAHCTBEHHBIX TEN NPU PEUICHHM NPaKTHUYECKUX 3a/lad, HCHOIb3ys IpH HEOOXOJUMOCTH

CIIPABOYHMKU U BBIYUCIIUTEIBHBIC YCTPOUCTBA.
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2. Conepxxanme yueOHOro npeaMera (ajaredopa u Hayaja anaausa B 10 kiaacce)

Tema

Cooepoicanue

IToBTOpEeHue

Su+1x/p

JlelicTBUTEILHBIE UM CJIA

Tat+1x/p

Lenble n pauroHabHBIEC YnCiIa. [[elCTBUTENbHBIC YUCTIA.
beckonewyHo yObIBaromIas reoMeTprUIecKas porpeccusi.
Apudmernueckuil KOpeHb HaTypalbHOU cTerneHu. CTeneHs ¢
palMOHAIBHBIM U AE€HCTBUTEIBHBIM MTOKA3aTEIISIMU.

Crenennast pyHkuus

8ut+1x/p

Crenennas ¢pyHkuus, e€ cBoicTBa U rpaduk. PaBHOCHIBHBIC
ypaBHEHUs M HEpaBeHCTBA. MppanoHaabpHbIe ypaBHEHHS.

IlokazarenbHast GyHKUMA

9u+1k/p

[Toka3zarenbHast pyHkIMs, e€ cBoiicTBa u rpaduk. [TokazarenbHble
ypaBHeHus. [lokazaTenbHbie HepaBeHCTBA. CUCTEMBI
II0KA3aTEIbHBIX YPABHEHUI U HEPABEHCTB.

Jlorapudpmuyeckas pyHkuus

12u9+1x/p

Jlorapudmel. CBolicTBa orapudmoB. [lecaTuuHbIC 1 HATYpaJIbHBIC
norapudmsl. Jlorapupmuueckas GyHkuus, €€ CBOWCTBA U TpaduK.
Jlorapudmudeckue ypaBaenus. JlorapupmMudeckne HepaBEHCTBA.

Tpuronomerpuyeckue popmyJibl

14u+1x/p

Pannannas mepa yria. IToBopoT ToOUkM BOKPYT Ha4ajla KOOPAHUHAT.
Onpenenenue cuHyca, KOCHHyca U TaHT€Hca. 3HAKU CUHYCA,
KOCHHYCa ¥ TaHI€HCa. 3aBUCUMOCTb MEX/Y CUHYCOM, KOCUHYCOM 1
TAHI€HCOM OJHOTO M TOTO K€ yriia. TpUroHOMETpHUYECKHE
ToxJecTBa. CUHYC, KOCUHYC ¥ TAHT€HC YIJIOB o U 0. DOpMyJIIbl
CJIO)KECHHS.. CHHYC, KOCUHYC M TAaHI'€HC JBOMHOIO yria.. opmyJisl
npuseneHusa. Cymma 1 pa3HOCTb cuHYcoB. Cymma M pa3HOCTb
KOCHHYCOB.

Tpuronomerpnyeckne ypaBHeHuUst

Tat1x/p

VYpaBHeHHE cOs X = a. YpaBHEHHUE sin X = a. YpaBHEHHUE tgx = a.
Pemienue TpuroHOMETpUYECKUX YPAaBHEHUN.

Tpuronomerpuuyeckue GyHKunu

Ta+1x/p

DYHKIIUU COS X =Y, Sin X =y, tgx =Y.

IloBTOpEHHE

Tat+1x/p

Pemenue 3amau

Hroro

764.+9x/p
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2. Conepxxanmne yueOHOro npeamera (reomerpus B 10 ki1acce)

No | Tema Cooepocanue
1 | BBenenue 24 [Ipenmet crepeomeTpuun. AKCUOMBI cTepeomeTpun. HekoTopsie
CJIEJICTBHS U3 AKCUOM
2 | lapanjieJbHOCTH NPSIMBIX U 149+2x/p | [lapamienbHOCTb NPSAMBIX, MPSIMOI U MIIOCKOCTH. B3aumHuoe
IIOCKOCTEH. PaCIIOJIOKEHUE ABYX IIPSAMBIX B IIPOCTPAHCTBE. YTOJI MEXKIY ABYMsI
npsambiMu. [lapamienbHoCTh T10CKOCTEN. TeTpasip u
napajuieJIenumne].
3 | llepneHAUKYJASIPHOCTD NPAMBIX H 11u+lx/p | [lepneHaukynsipHOCTb NpsIMON U TI0cKOCTH. [lepneHaukynsp u
IIOCKOCTEH. HAaKJIOHHBIE. YTOJI MEKIY NIPSAMOU U IJIOCKOCTBIO. JIByrpaHHBII
yroJii. [lepnieHaAuKyasspHOCTb MIIOCKOCTEN. Tpexepanmsiii y2oi.
MHnozozpannuiii yeon.
4 | MHOrorpaHHUKH. Tu+1x/p [Tonsitne MHOrorpannuka. [Ipuszma. [lupamupa. IlpaBunbHble
MHOT'OI'paHHUKHU.
5 | BeKkTopbl B IPpOCTPaHCTRBE. 6u+1x/p [TonsiTne BexkTOpa B npocTtpancTBe. CI0KEHNE U BBIYUTAHUE
BEKTOPOB. Y MHOKEHHUE BEKTOpa Ha uncio. KommianapHsie
BEKTOPBI.
6 | IloBTOpeEHuUe. Sut+lk/p | Pemenue 3anau.
Hroro 454.+6K/p
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2. Conepxxanme yueOHOro npeaMera (ajaredopa u Hayaja anaausa B 11 kiacce)

Tema

Cooepocanue

IToBTOpenue kypca 10 kiaacca

3u+lk/p

IToBTOpUTH OCHOBHBIE TOHATHS 32 Kypc 10 Kitacca

IIpousBoaHas U e€ reoMeTpUYECKU I
CMBICJI.

1 1u+1x/p

[TpousBoanas. [IpousBoanas crenenHoi ¢pynkuuu. [IpaBuna
muddepenunposanus. [Ipon3BoaHbIE HEKOTOPBIX JIEMEHTAPHBIX
¢bynkuuid. 'eoMmeTpudeckuii CMBICI IPOU3BOIHON. YPOK
0000IIIeHNT U CUCTEMATH3AIlNN 3HAHUH.

IIpyMeHeHMe MPOU3BOAHOM K
HCCJIeI0BaAHNI0 PyHKIMI

13u+1x/p

Bospacranue u yobiBaHue QyHKIIMH DKCTPEMyMbl (yHKIIUH.
[IpuMeHeHne MPON3BOTHON K TOCTPOEHHUIO TPadUKOB (PYHKITHIA.
HauOoupiiee 1 HauMeHblee 3HaUYeHUs QyHKIMH. *BBITyKI0CTh
rpaduka QyHKIIUU, TOUKH reperunda Ypok 0000IeHUs U
CUCTEMaTU3allM1 3HAHUI

HNuTerpan

119+2x/p

[TepBooOpasnas IIpaBmina HaxoxaeHus epBooOpa3Hbix [lmormmans
KPUBOJIMHENHOM Tpalenyuy U UHTerpal BelunciaeHne HHTErpasios.
Brrancnenue miomaaeit ¢ nomouibo uHTErpaios [Ipumenenne
MPOU3BOJHON M UHTETpaJIa K PELICHUIO MPAKTHUECKUX 3a7a4 Y POk
0000IIIEHNT U CUCTEMATHU3AIINN SHAHUHA

KomoOunaropuka

9u+1k/p

[IpaBuno npoussenenus. [lepecranoBku. Pazmemenus: Couetanus
u ux cBoiictBa bunom HeroToHa Ypok 06001meHus 1
cucTeMaTH3alliyd 3HAHUM.

JJiIeMeHTbI TEOPUH BEPOSITHOCTE

10u+1x/p

CoOwitust KomOunarmus co0brtuii. [IpoTHBOIIONIOXKHOE COOBITHE.
BepositHoCTh coObITus CnoxeHnue BeposiTHocTeld HezaBucumsbie
coOBITHSI. YMHOXKEHHE BeposATHOCTEH CTaTHCTHYECKasi BEPOSITHOCTh
Ypok 060011IeHNs U CHCTeMaTU3aluy 3HaHUH

Crarucruka

Ta+1x/p

Crnydaiiapie BenuuuHbl LleHTpanbHbie TeHAeHIM Mephl pazdpoca
Ypok 06001IeHNs U CHCTeMaTU3aluy 3HaHUH

IToBTOpEeHUE

10u+1x/p

Pemenue 3amau

HUto
ro

744.+9x/p
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2. Conepxxanmne yueOHOro npeamera (reomerpus B 11 ki1acce)

No | Tema Cooepocanue

1 | MeToa koopauHaT 11u+lx/p | KoopaunaTel TOYKM U  KoopAauHaThl BekTopa. CkanspHoe
MPOU3BEJICHUE BEKTOPOB. YPaBHEHUE IUIOCKOCTU. JIBHIKEHMS.
[TpeoOpazoBanme moaooms.

2 uauHap, KOHYC, HIAP 13u+lx/p | [lonsatue munuaapa. [lnomans moBepxHOCTH HuIuHApa. [loHATHE
konyca. [Tnomaas moBepxHOCTH KOHYCa. Y cedeHHbIN KoHyc. Chepa
u map. YpaBHeHue cdepbl. B3anmmHoe pacmonoxeHue cepbl U
miockocTH. KacarenpHas miockoctsh K cepe. [nomans chepsl.

3 | O0beMsI T 13u+lx/p | OO6beM mpsMOyrojapbHOro mapamienenunenaa. OObEMbl HPAMOIL
npu3Mbl U nuauHApa. O0beMbl HAKIIOHHOW MPU3MBI, MUPAMUIBI U
koHyca. OObem miapa u miom@aab cdepbl. OObEMBbI MIAPOBOTO
CETMEHTA, IIAPOBOI'0 CJIOS ¥ IIaPOBOT0 CEKTOpA.

6 IHoBTOpPEHue. 10u+1x/p | Pemenwue 3anay.

Hroro 474.+4x/p

15



3. TemaTuyeckoe miiaHnpoBaHue no maremaruxke B 10 kiacce

Ne mynkra Conepxanue Oo0uree
n/n KO0JI-BO
JacoB
1 IToBTOpEeHue Kypca MmaTeMaTHKH 9 Ki1acca 5
Cmapmosas KOHmMPObHAA padoma 1
2 [leiicTBUTEIbHBIC YHCJIA 7
Koumponvnas paboma Ne 1 no meme «/leiicmeumenbuvle uuciay 1
3 Crenennast pyHkums 9
Koumponwvnas paboma Ne 2 no meme «Cmenennan hyHKuus» 1
4 BBeagenue 2
5 IMapaJteJbHOCTH NPAMBIX U IJIOCKOCTEM 14
Konumpoavnas pavoma No3 no meme «llapannenvnocms npamvlx, RPAMOU U HOCKOCHLUY 2
6 Ioka3arenbHass QyHKUMS 9
Koumponvnas paoomaNod no meme «Ilokazamenvnas pynkyus» 1
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7 Jlorapudpmmnyeckas pyHKkuus 12
Konmpoavnaa paboma Ne5 no meme: «Jlozapupmuueckan pynkyusn» 1
Konmponavnas paboma Neb no meme: «llapannenbnocmov niockocmeii) 1

8 IlepneHAUKYJIAPHOCTDL NPAMBIX H IJIOCKOCTEH 11
Konmponavnaa paboma Ne7 no meme: «llepneHouKkynapuocmsb npAMbIX U NJIOCKOCHLEIL) 1

9 Tpuronomerpuyeckue popmyJibl 14
Konmponavnas paboma Ne8 no meme: « Tpuzonomempuueckue ghopmyviy. 1

10 MHoOrorpaHHuKH 7
Koumpoavnas paooma Ne9 no meme : «MHozozpannHuku) 1

11 Tpuronomerpuyeckue ypaBHeHUs 7

8 Konmponavnaa paboma Ne 10 no meme: « Tpuzonomempuueckue ypasHeHus . 1

12 Tpuronomerpuyeckue pyHKIUuH 7
Konmponavnaa paboma Ne 11 no meme: « Tpuzonomempuueckue hynkuuu. 1

13 BexkTophl B IpocTpaHcTBe 6
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Konmponaovnasa paboma Nel2 no meme «Bekmopol ¢ npocmpancmee)

14

HTorosoe moBTopeHue mno ajaredpe

14

HTrorosoe MOBTOPECHMUE IO Tr€OMETPUUA

3. TemaTuyeckoe IiIaHupoBaHue no maremaruke B 11 Kiacce.

Ne O011ee K0JI-BO
Conep:xkanue
MYHKTAa 4acoB
n/n
1 IHoBTOpenue kypca marematuku 10 kiacca 5
Aomunucmpamunas Bxoonas xkonmponvnas paboma 1
2 IIpou3BoaHas U ee reOMETPHYECKUI CMBICJI 15
Koumponvnaa paboma Ne 1 no meme «IIpouzeoonasn u ee 2cecomempuuecKuil 1
CMBICY
3 IIpymeHeHre MPOU3BOAHON K MCCIEIOBAHUIO (PYHKIM A 11
Konumponavnas paboma Ne 2 no meme «Ilpumenenue npou3eoonon K 1

uccae006anuIo hyuKyuiLy
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4 MeToa KOOPAMHAT B NPOCTPaHCTBE. I BHIKeHMSI. 11
Konumponavnas paboma Ne3 no meme «Memoo Kkoopounam ¢ npocmpancmae. 1
GUIICCHUA. )
5 HHurerpan 9
Koumponvnaa paboma No3 no meme «Unmezpan.» 1
8 Huauuap, KoHyc, map 13
Konumponavnas paboma Ne7 no meme: «lununop, konye, wiapy 1
Aomunucmpamuenas KOHmMpoabHas paboma (no1y200064a1) 1
6 Kom0Onnaropuka 9
Koumponvnaa pabomaNod no meme «Komounamopukay 1
7 DJIeMeHTHI TeOpPHH BePOATHOCTE 10
Konumponavnas paboma Ne5 no meme: «aemenmovl meopuu 6epoammuocmeit) 1
10 O0BeMBI Te 13
Konmponvnaa paboma No9 no meme : «OQdvemovl meny 1
12 CraTrucruka 7
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Konumponavnas paboma Ne 11 no meme: «Tpuzonomempuueckue hynkuuuy. 1
14 HNTorosoe moBTropeHue 21
Konumponsnasa paboma (umozoeas) 2
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