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IMosicuuTeLHASA 3aNIMCKA
Pabouast mporpamma o anredpe mist 7 — 9 kiaccoB pa3paboTaHa Ha OCHOBE:

1.®enepanbpHoro 3akona «O6 odbpazoBanun» Ne 273 ot 29.12. 2012 roaa;

2. @DenepalibHOTO TOCYIapCTBEHHOIO0 00pa30BaTEIbHOIO CTAaHIAApTa OCHOBHOTO
obmiero oOpa3oBanusi; DenepanbHbIi TOCYIapCTBEHHBIH 00pa30BaTeNbHBIA  CTaHAAPT
OCHOBHOTo o0miero oOpa3oBanusi / MuHuctepctBo oOpa3oBanus u Hayku PD. — M.:
[Tpoceemenne, 201 1(Crannaptel Broporo nokojienus) [Ipuka3 MunucrepcTBa 00pa3oBaHus u

Hayku P® ot 17.12.2010 Ne 1897

3. [TpumepHoOil 0Opa3oBaTenbHOM MpPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs

(mportoxon ot 8 ampenst 2015 roma Ne 1/15).

4, [Tpodeccuonanshoro crangapra «llegaror» (yrBepxkaéH npukazoM MuHTpyna
Poccuu ot 18.10.2013 rona 3a Ne 544H) ¢ yuérom: nporpammsl Y MK nist
7 - 9 knaccoB kosuiekThBa aBTopoB A.I'. Mopakosuy, JI.A. Anekcannposa, T.H.
Munryctuna u ngpyrue, M.: Muemo3una, 2013.

Ha u3yuenue yuebnoro npenmera B 7, 8, 9 kiacc orBoautes 3 4 B Hezieno, Bcero 102 gaca.

Ilnanupyembie pe3yJibTaThI

Juunocmmnole pe3yiomambl 0C60EHUA RPOZPAMMDbL

1. Poccuiickas rpakgaHCKas WAGHTUYHOCTh (MAaTpUOTU3M, yBakeHHe K (OTtedecTBy,
uaeHTuukanmuss cedbs B KayecTBe TIpaxaaHuHa Poccum). Oco3HaHME  STHUYECKOU
IPUHA]JIEKHOCTH, 3HAHUE UCTOPUH, A3bIKA, KYJIBTYpbl CBOET0 Hapo/ia, cBoero kpas. Oco3HaHHOE,
YBa)XXUTEJIBHOE U J0OpOXKETATeIbHOE OTHOIIEHNWE K UCTOPHH, KYJIbTYpe, PETUTHU, TPaJULIUAM,
A3bIKaM, IEHHOCTAM HapooB Poccuu u Hapo10B Mupa.

2. TOTOBHOCTH M CITOCOOHOCTh OOYYAFOIIMXCS K CAMOPA3BUTHIO U CaMOOOPAa30BAHMIO HA OCHOBE
MOTHBAIIMM K OOYYEHHIO M IMO3HAHHIO; TOTOBHOCTh M CHOCOOHOCTH OCO3HAHHOMY BBIOOPY U
MOCTPOCHUIO aJbHEHIIeH HHANBUAYAIbHON TpaeKTOpuH 00pa3oBaHus Ha Oa3e OpUEHTUPOBKH B
mupe npodeccuit u mpodeccnoHaNTbHBIX TPEANOYTEHHH, C YI€TOM YCTOWYUBBIX TTO3HABATEIBHBIX
MUHTEPECOB.

3. Pa3BuToe MOpabHOE CO3HAHKME U KOMIIETEHTHOCTD B PEIIEHUY MOPATHHBIX MPOOJIEM HAa OCHOBE
JUYHOCTHOTO BBIOOpA, (popMUpOBaHWME HPABCTBEHHBIX YYBCTB M HPABCTBEHHOTO ITOBEJICHMSI,
OCO3HAHHOTO U OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHBIM nocTynkaMm. ChopMHUPOBAaHHOCTh
OTBETCTBEHHOT'O OTHOIICHHS K YUCHHUIO, YBOKUTEIHHOTO OTHOIICHHS K TPYIy, HAJTHMYHUE OIBITA
y4acTusi B COIMAIIBHO 3HAaUMMOM Tpyae. Oco3HaHUE 3HAUEHHUs CEMbH B JKM3HH 4YEJIOBEKa U
oOmiecTBa, MPUHATHE IIEHHOCTH CEMEHHOW JKMU3HH, YBAKHUTEIHLHOE W 3a00TIMBOE OTHOIICHHUE K
YJI€HaM CBOEU CEMBH.



4. C¢hopMUpPOBaHHOCTh IIEJIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOM MTPAKTUKHU, YUUTHIBAIOLIETO COLMAIIBHOE, KYIbTYPHOE,
A3BIKOBOE, TyXOBHOE MHOT000pa3ue COBPEMEHHOI'O MUpA.

5. Oco3HaHHOE, YBaXUTEIbHOE M JOOpOXKeNIaTeIbHOE OTHOIIEHHE K JPYyroMy 4YeJOBEKY, €ro

MHEHHUIO, MHPOBO33PEHMIO, KYJIbTYpPE, SI3bIKY, BEpe, T'PaKIaHCKON IMO3uLMU. ['0OTOBHOCTH U

CHOCOOHOCTh BECTHU JAUANIOT C IPYTHMHU JIFOJbMH U JOCTUraTh B HEM B3aUMOIIOHUMAHMSL.

6. OCBOEGHHOCTb COLIMAJIBHBIX HOPM, NpaBHJI MOBEACHUs, poJieil U (HopM coluanbHON )KU3HU B

rpynnax ¥ cooOIIecTBax. Y4acTHe B LIKOJBHOM CaMOYIPAaBICHUU M OOIIECTBEHHOH H3HHU B

npezenax BO3pacTHBIX KOMIIETEHIUH

7. ChopMHPOBAHHOCTH LIEHHOCTH 3JI0pPOBOTO U Oe3omacHOro o0pasa >KM3HM; MHTEPHOPU3ALUS

NpaBWI WHAWBUAYAIBHOTO M KOJUJICKTMBHOTO 0O€30MacHOr0 TIOBEACHUS B UYPE3BBIYAMHBIX

CUTYalUsX, YTPOKAIOLIUX KU3HU U 3[J0POBBIO JIIOJIEH, IPAaBUJl MIOBEJIECHUS Ha TPAHCIIOPTE U Ha

Joporax.

MemanpedmemHnule pe3yromamal 0CE0EHUA RPOZPAMMDbL

Pezynamuenvie YY/[

1. VYMeHue caMOCTOSITEIBHO OMpPENENATh Ledn O0y4YeHHs, CTaBUTh W (HOPMYIHPOBATH HOBEIC
3a7a4i B ydyeOe M MO3HABATEIbHOM JEATEIbHOCTH, pPa3BUBaTh MOTHUBBI U MHTEPECHl CBOEH
MO3HABATEJIbHON JesiTeIbHOCTH. OOYYarOIIMIICS CMOXKET:

® aHANU3UPOBATh CYLIECTBYIOLIME U INIAHUPOBAThH Oynylue 00pa3oBaTeIbHbIC PE3yIbTATHI;

® UJAECHTUPUIHUPOBATH COOCTBEHHBIE MPOOIEMBI U ONIPEEIIATH IIIaBHYIO IPOOIEMYy;

® BBIIBUTATh BEPCHM pEIICHUS NpoOJIeMbl, (OPMYIHPOBATh THIIOTE3bl, NPEABOCXHINATH
KOHEYHBIN pe3yNbTar;

® CTaBUTh II€JIb JAESITEIBHOCTH HAa OCHOBE ONPEIECICHHON MNpoOieMbl M CYIIECTBYIOIINX
BO3MOKHOCTEI;

e (opmynaupoBaTh YydeOHBIE 3aJaud KaK IIard JOCTHXKEHHMsI IOCTaBJICHHOM LeNu
NeSITEIbHOCTH.

2. YMeHHE CaMOCTOSTENbHO IUIAHHPOBATH IMYTH JOCTIDKEHHS IIeJIeid, OCO3HAHHO BHIOMpATh
HauOosnee d(PexTUBHBIE CHNOCOOBI pelleHuss YYeOHBIX U IO3HABaTENbHBIX 3ajad.
OOyyaromuiicss CMOXKeT:

e omnpenensaTb HeoOXOauMble IeUCTBUE(S) B COOTBETCTBUU C y4EOHOM M IO3HABATEIbHOMN
3aJlayeil U COCTaBIATh AJITOPUTM UX BBIOIHEHHUS;

e 000CHOBBIBATh M OCYILECTBJISATH BHIOOp Hambosnee 3(PPEKTUBHBIX CIIOCOOOB pELICHUS
y4eOHBIX U MO3HABATEIbHBIX 3a/1a4;

® OMpeneniaTh/HaXOAUTh, B TOM YHCJIE€ W3 MPEUIOKEHHBIX BApHUAHTOB, YCIOBHUSA IS
BBITIOJTHEHUS Y4eOHOM U MMO3HaBaTENbHOM 3a]auu;

® BBICTPaMBATh )KU3HEHHBIE IJIAaHBI HA KPATKOCPOUYHOE Oy/yIiee;

e BBIOMPATH U3 MPEVIOKEHHBIX BAPUAHTOB M CAMOCTOSITENILHO UCKATh CPEJCTBA/peCypChl 1is
peleHus 3a/1a4n/JOCTIKEHUS LIeTIH;

® COCTaBJIATH IUIaH PEIICHUs TPOOIIEMBI;

e oOmpeneniaTh MOTEHUUAIbHbIE 3aTPyJHEHHUS NpU pelIeHHMH y4eOHOW M IO3HaBaTEIbHOU
3aJla4M U HaXOJUTh CPEICTBA Ul UX YCTPAHEHUS.

3. YMeHHe COOTHOCHTb CBOM JEHCTBHA C IUIAHUPYEMBIMH pe3yjibTaTaMH, OCYIIECTBIAThH
KOHTPOJIb CBOEH J1eATENbHOCTH B MPOLIECCE TOCTUIKEHUS PE3ysbTaTa, ONPeneisTh CIOCOObI
JIEHCTBUM B paMKax MPEJIOKEHHBIX YCIOBUMA U TPeOOBaHUM, KOPPEKTUPOBATH CBOU JICHUCTBUS
B COOTBETCTBHH C U3MEHSIOIIEHCS cuTyaruei. OOydaronuiics CMOXKET:



® OIpeneniaTh COBMECTHO C IEJAaroroM M CBEpPCTHUKAMU KPUTEPHH INITAHUPYEMBIX PE3YJIbTaTOB
Y KPUTEPUU OLIEHKHU CBOEH yueOHOH NesTeIbHOCTH;
® CHCTEMaTH3UPOBATh KPUTEPHH IUIAHUPYEMBIX PE3YJIbTATOB U OLIEHKU CBOCH NESATETLHOCTH;
® OCYUIECTBJIATb CAMOKOHTPOJIb CBOEH AEATEIBPHOCTH B paMKax IPEJIOKEHHBIX YCIOBUH U
TpeOOBaHUH;
® OILIEHUBATb CBOIO JAEATEIBHOCTb, apryMEHTHPYsS NPUYMHBI JOCTHXKEHHUS WU OTCYTCTBUS
IUIAHUPYEMOTI'O Pe3yJsIbTaTa;
® CBEpATh CBOM [EHCTBHUA C LEJNbI0O M, IPU HEOOXOAMMOCTH, HCIPABIATh OLIMOKU
CaMOCTOSITEIILHO.
4. YMeHME OLIEHHMBATh IIPAaBUJIBHOCTb BBINOJIHEHHUsS y4yeOHOW 3agaud, COOCTBEHHbIE
BO3MOXHOCTH ee perieHusi. O0yJaromuiics: CMOXKeT:
® OMpeneniaTh KPUTEPUH NPAaBUIBHOCTH BBINOJIHEHHs yUeOHOMH 3a1auu;
® AHATM3UPOBATh M OOOCHOBBIBATH NPUMEHEHHE COOTBETCTBYIOLIETO MHCTPYMEHTApHUs IS
BBINOJIHEHUS Y4eOHOH 3a/1auu;
e CBOOOJHO MOJB30BATHCS BHIPAOOTAHHBIMU KPUTEPUSIMHU OLIEHKH M CAMOOIICHKH;
®  OILICHUBATH MPOJYKT CBOCH AEATEIBHOCTH 110 33JaHHBIM KPUTEPHUSIM B COOTBETCTBUH C IEIIBIO
NeSITENIbHOCTH;
e (uKCHUPOBaTh U AHATU3UPOBATh JUHAMUKY COOCTBEHHBIX 00Pa30BaTENIbHBIX PE3yIbTATOB.
5. Bianenue ocHOBaMHM CaMOKOHTPOJIS, CAMOOLIEHKH, MPUHSTUS PEIICHUNH U OCYILECTBICHUS
OCO3HAHHOTO BBIOOpA B yU4eOHOU U MO3HABATEIbHOU. O0YJarOIIHIICS CMOXKET:
e HaOIIOAATh U aHATU3UPOBATh COOCTBEHHYIO YUEOHYIO M MO3HABATENbHYIO IESATEIbHOCTh U
JesITeIbHOCTh JPYTruX 00y4aroImuxcs B Ipolecce B3auMOIIPOBEPKH;
® COOTHOCHTb peajbHbIC U INIAHUPYEMbIE PE3YJIbTAThl U JIEJIaTh BHIBOJIBI,

® [IpUHUMATH pElICHNE B yUeOHON CUTYalluu U HECTHU 32 HETO OTBETCTBEHHOCTb.

Ilo3nasamenvuvie YY/1
6. YMeHue ompenensTh TMOHATUS, CO3JaBaTh OO0OOIIEHMs, YyCTaHABIWBATh AaHAJIOTHUH,
KJIaCCU(UITUPOBATH, CAMOCTOSITENILHO BEIOUPATh OCHOBAHUS U KPUTEPUH JUTS KIaccupuKaIum,
YCTaHaBIUBATh NPUYMHHO-CIEJACTBEHHBIE CBA3U, CTPOUTh JIOTUYECKOE PpacCCyXkICHUE,
YMO3aKJIIOUeHHE U JIeTaTh BIBOABI. OOyJatonuiics CMOXKET:
e oaOUpaTh CIOBa, COMOAYMHEHHBIE KIIOUEBOMY CIIOBY, OMPEICISIIONINE €ro MpHU3HAKUu U
CBOMCTBA;
® BBICTPAMBATh JIOTHYECKYIO LEMOYKY, COCTOSIIYIO U3 KIIOYEBOTO CJIOBA M COMOJYMHEHHBIX
€MY CJIOB;
® BBIICTATH OOIIMN MPU3HAK JIBYX WU HECKOJIBKUX MPEIMETOB, WIIH SBJICHUN U OOBSICHITH X
CXO/ICTBO;
e O0BEAWHSATH MPEAMETHI U SIBJICHUS B TPYIIBI 110 OMPEICICHHBIM PU3HAKaM, CPAaBHUBATh,
KJaccuuIpoBaTh ¥ 000011aTh (HaKThI U SBIICHUS,
® BBIICTATH SBJICHHE U3 OOIIETO Psijia IPYTUX SIBICHUH;
® CTPOUTH PACCYXJCHHE OT OOIIMX 3aKOHOMEPHOCTEH K YAaCTHBIM SIBJICHHSIM M OT YaCTHBIX
SIBIICHUH K OOIIMM 3aKOHOMEPHOCTSIM;
® CTPOUTH PACCYXJCHUE HA OCHOBE CPaBHEHHUS MPEAMETOB U SIBJICHUMN, BBIJCISS MPU ITOM
o011re NpU3HaKY;
® U3JIaraTh NMOJY4YEHHYIO HHGOPMAIUIO, MHTEPIPETUPYS €€ B KOHTEKCTE pelraeMoil 3a1auu.



7.

YMeHue co3zaBarh, IPUMEHSTH M IPE0OPa30BBIBATH 3HAKH U CHMBOJIBI, MOJIETTH U CXEMBI IS
peleHns yueOHbIX U Mo3HaBaTeIbHBIX 3a7au. OOyJyaromuicss CMOXKET:
0003HaYaTh CUMBOJIOM M 3HAKOM IPEAMET W/UITH SBJICHUE,
OIIPEIeNIATH JIOTUYECKHUE CBS3U MEXKIY MpeAMETaMH W/UH SABICHUAMHU, 0003HAYaTh JaHHBIC
JIOTMYECKUE CBSA3U C TOMOIIBIO 3HAKOB B CXEME;
co3J1aBaTh a0CTPAKTHBIN WM peabHBIN 00pa3 mpeaMeTa U/ Uil SBICHHS;
CTPOUTH MOJIEIIb/CXEMY Ha OCHOBE YCIIOBHH 3a1a4M W/HIIN CIIOco0a ee pelIeHus;
CO371aBaTh MOJENH C BBIICJICHHEM CYIIECTBCHHBIX XapaKTEPHCTHK OObEKTa IS
OIpezieIeHus crioco0a PenIeHus 3a/1a4i B COOTBETCTBUY C CHTYaIHEH;
peoOpa3oBHIBATE MOJIENH C IENbI0 BBISIBICHUS OOILIMX 3aKOHOB, OMPENEIISIOMNX JaHHYIO
IpeAMETHYIO 001aCTh;
MEPEBOIUTH CIOXKHYIO 110 COCTaBY MH(POPMAIIHIO U3 TPaPUUECKOro HWIK (POpPMaTn30BaHHOTO
(CMMBOJIBHOTO) MTPECTABICHHS B TEKCTOBOE, 1 HA00OPOT;
CTPOUTH CXEMY, aJITOPUTM JCHCTBHS, HCIIPABIISATH MIIM BOCCTAaHABINBATH HEM3BECTHBIN paHee
ITOPUTM Ha OCHOBE UMEIOIIETOCS 3HAHUS 00 00BEKTe, K KOTOPOMY IPUMEHSETCS AJITOPHTM;
CTPOHUTH JIOKA3aTEIILCTBO: MPSIMOE, OT IPOTHBHOTO;
aHAIM3UPOBATh/peIeKCHPOBaTh OIMBIT Pa3padOTKH W pealu3alMu y4eOHOTO IPOEKTa,
UCCIIEJOBaHMsI HAa OCHOBE MPEAI0KEHHON MPOOJIEMHON CUTYaIUH, TOCTABICHHOH LIENH.
CwmeiciioBoe uTeHue. O0yJarONIHIiCs CMOXKET:
HaXOOUTh B TEKCTe TpeOdyemyro HWHQOpMAaIMi0 (B COOTBETCTBHHM C IEISMH CBOEH
JEATEIILHOCTH);
OPHEHTHUPOBAThCSI B COJCPKAHWU TEKCTa, ITOHWMATh LEJIOCTHBIM CMBICI TEKCTa,
CTPYKTYpUPOBATh TEKCT;
YCTaHABJIMBATh B3aUMOCBSI3b OMIMCAHHBIX B TEKCTE COOBITUH, SIBIICHHIA, TIPOIIECCOB;
PE3IOMUPOBATH TTIABHYIO UCIO0 TEKCTA,
peoOpa3oBbIBaTh TEKCT, UHTEPIPETUPOBATH TEKCT;
KPUTHYECKH OIICHWBATh CO/IEpPKaHue U (hOpMy TEKCTa.

9. PazButue MOTHUBAIIUHU K OBJIAACHUTIO I(y.]'[I:TypOﬁ AKTUBHOI'O UCITIOJIb30BaHUsA CJ'IOBElprI " Apyrux
INOUCKOBBIX CUCTCM. O6yqa101111/1171c51 CMOXCT.

OTpeIeATh HeOOXOAMMbIE KITFOUEBBIC TTOMCKOBBIE CIIOBA U 3aIIPOCHI;

OCYIIECTBJISTh B3aUMO/ICHCTBHE C DJIEKTPOHHBIMU TOMCKOBBIMU CUCTEMAaMU, CIIOBAPSIMH;
(hopMHPOBAaTh MHOKECTBEHHYIO BHIOOPKY M3 MOMCKOBBIX UCTOYHUKOB JJIs1 00 BEKTUBHU3AINH
Pe3yJIbTaTOB MOUCKA;

COOTHOCHUTB MOJIYYEHHBIE PE3YIbTaThl IOMCKA CO CBOEH AESTENbHOCTHIO.

Kommynuxamuenwvie YY/[
1. YMeHune opraHu3oBbIBaTh y4€OHOE COTPYIHUYECTBO U COBMECTHYIO JI€ATEIBHOCTD C YUUTEIEM

Y CBEpCTHUKAMU; paboTaTh MHAUBHUYAJILHO U B IPYIIE: HAXOAUTh OOIIee pelIeHre U pa3peliaTh

KOH(QJIMKTBI Ha OCHOBE COIJIACOBAHUSA TO3MIMM M ydyeTa HUHTEpecoB; (OpMyIHpOBaTh,

apryMeHTHPOBAaTh U OTCTauBaTh CBO€ MHeHHE. OOyUJaronuiicss CMOXKeET:

ONPEIEIATh BO3MOXHBIE POJIM B COBMECTHOU JI€ATEIbHOCTH;

WTpaTh OIMPEAEIEHHYIO POJIb B COBMECTHOM JAEATEIIBHOCTH;

MPUHUMATh TO3UIMIO cOOEeCeTHUKA, MOHUMAs MO3ULIMI0 APYroro, pa3inyaTh B €ro peyu:
MHEHUE, I0Ka3aTeIbCTBO, ()aKThI; TUTIOTE3bI, AaKCHOMBI;



OTpENEINATh CBOW JIEHCTBUS M JCUCTBUSA TMapTHEpPa, KOTOpPHIE CHOCOOCTBOBAIM WIIH
MPENsATCTBOBAIN MPOYKTUBHOW KOMMYHUKAIUU;
CTPOUTD MMO3UTUBHBIC OTHOIICHHS B IIpoLiecce yueOHOM U MO3HABATEIbHOM €SI TeIbHOCTH;
KOPPEKTHO U apryMEHTHPOBAHHO OTCTaMBAaTh CBOIO TOYKY 3pPEHHUS, B JHCKYCCHUU YMETh
BBIIBUTATh KOHTPAPTYMEHTHI, iepedpa3upoBaTh CBOO MBICIIb;
KPUTHYECKH OTHOCUTBHCS K COOCTBEHHOMY MHEHMIO, C JIOCTOMHCTBOM IpPH3HABaTh
OIHUOOYHOCTh CBOET0 MHEHHUS (€CIIM OHO TaKOBO) U KOPPEKTUPOBATH €T0;
npesaraTe albTepHATUBHOE pelIeHHe B KOH(PIUKTHOM cUTyalluH;
BBIJICTISITH OOIIYIO TOUKY 3PCHHS B IUCKYCCHH,
JIOTOBapUBAaThCS O IIpaBWIIaX U BOIIpOcax i 00CYKIEHHS B COOTBETCTBUH C IIOCTABICHHON
nepes rpynion 3aiaden.
YMeHue OCO3HaHHO HCIIOJIb30BaTh pEYEBbIE CpEACTBA B COOTBETCTBUM C 3ajadyet
KOMMYHHUKAITIH JIJIs1 BBIPQXKEHUS CBOMX UYBCTB, MBICIICH U TOTPEOHOCTEH JUIsl TIIAHUPOBAHUS
U PEryJIsiUU CBOEH I€ATEIbHOCTH; BJIaJICHUE YCTHOM U MMCbMEHHOU PEeYbl0, MOHOJIOTUYECKOM
KOHTEKCTHOM peubto. OO0yJaronuiicss CMOXKeT:
OTIPECIIATH 33]]a9y KOMMYHUKAIIUHA U B COOTBETCTBHH C HEH OTOMPATH PEUCBBIC CPEIICTBA;
OTOMpAaTh W HCIIOJIB30BATh PEYEBBIC CPEICTBA B TPOIECCe KOMMYHHUKAIUU C IPYTUMU
JIIOIBMH (JIMAJIOT B TIape, B MAJIOM TPyMIE U T. 11.);
MPEJCTaBIsATh B YCTHOW WJIM MUChMEHHOW (opme pa3BepHYTHIM IJIaH COOCTBEHHOMN
NeSITENIbHOCTH;
cOOI0OAaTh HOPMBI TyOIMYHOM pedr, peraJaMeHT B MOHOJIOTE U TUCKYCCUU B COOTBETCTBUHU
C KOMMYHUKAaTUBHOM 3aJa4yei;
MPUHUMATH PEIlIeHUE B XO/I€ JUAJIOTa U COTJIACOBBIBATH €TI0 C COOECETHUKOM;
HCII0JIb30BATh HeBepOaIbHbIE CpeacTBa W HarJIsITHbIe MaTepuabl,
MOATOTOBJICHHBIE/OTOOPAaHHBIE TTOJI PYKOBOJICTBOM YUHUTEIS;
JIeaTh OLIEHOYHBIN BBIBOJ] O TOCTHYKCHUH IIEJIH.
dopMHUpPOBAaHUE U PA3BUTHE KOMIIETEHTHOCTH B 00JIACTU MCIIOJIB30BaHMS MH(OPMAITHOHHO-
KOMMYHHUKAIMOHHBIX TexHonorui (ganee — MKT). OOyuarouuiicss cCMOXeT:
L[eJICHANIPaBJICHHO UCKATh U UCIIOJIb30BaTh NUH(POPMALIMOHHBIE PECYPCHI, HEOOXOIUMBIE TS
penieHust yueOHbIX U MTPaKTUYECKHX 3a/1a4 ¢ momotisto cpeacts UKT;
BBIOMpATh, CTPOUTH U HCIIOIH30BATh aJIeKBATHYIO MH(POPMAIMOHHYIO MOJIENb [l Tiepeadn
CBOMX MBICJIEH CpPEICTBAMH €CTECTBEHHBIX M (DOPMAIBHBIX S3BIKOB B COOTBETCTBUHU C
YCJIOBUSIMA KOMMYHUKAITUH;
BBICTISITh MH(GOPMAIMOHHBIA aCHeKT 3aJadd, ONEepUPOBaTh ITaHHBIMH, HCIOIb30BATh
MOJIEJIb PELIeHHUs 3a/1a4H;
WCIONIb30BaTh  KOMITBIOTEPHBIE TEXHOJIOTUW JUIsl  pelieHUus WHOOPMAIMOHHBIX U
KOMMYHHKAITMOHHBIX Y4eOHBIX 3a7a4, B TOM YHCIIE: BBIYUCIIEHUE, JOKIAI0B, pedepaTos,
CO3/IaHME MIPE3CHTAIUMI U JIp.;
MCIOJIb30BaTh HH(POPMAIUIO C YIETOM ITHUECKUX U MPABOBBIX HOPM.

Ilpeomemmnuie pe3yromamal 0C60EHUA RPOZPAMMbL

BeinyckHuk Hayuyurtcs B 7-9 kiiaccax (1J151 MCNIOJIb30BAHUSA B IOBCETHEBHOM KU3HH U
o0ecre4yeHUs1 BO3MOKHOCTH YCIIEIIHOT0 MPOA0JIKeHsl 00pa3oBaHus HaA 02a30BOM YPOBHe)
DJieMeHThI TEOPUHM MHOKECTB U MATEMATHYECKO JIOTHKH

o OnepupoBarb Ha 0a30BOM YpPOBHE NOHATHUSIMU: MHOXECTBO, 3JIEMEHT
MHO>KECTBA, MTOJJMHOKECTBO, IPUHA/IJICKHOCTD;



L4 3a1aBaTb MHOKECTBA NNCPCUNUCIICHUEM UX DJICMCHTOB,

J HaXOJUTh IepecedeHrue, OObeAMHEHHE, IOJMHOXXECTBO B IPOCTEHIINX
CUTYalMsX;

J OIepupoBaTh Ha 0a30BOM YpPOBHE IMOHATHUSAMH: ONpEICICHHE, aKCHOMa,
TEopeMa, J10Ka3aTelbCTBO;

J IPUBOAMUTH MPHUMEPbl U KOHTPHPUMEPHI A MOATBEPXKIECHUS CBOUX
BBICKA3bIBAaHUI.

B noBceqHeBHOI KU3HM U NPU U3YYEHUH IPYTUX NPeIMETOB:
® HCIIOJB30BaTh rpaduyecKoe MPEACTaBICHHE MHOXKECTB IS ONMHMCAHUS PeaTbHbIX
MIPOIIECCOB U SIBJICHHM, NPH PEIICHUH 3a/1a4 APYTUX YIeOHBIX MPEIMETOB.
Yucaa
e OrnepupoBaTh Ha 0a30BOM ypOBHE MOHATHUSAMH: HATYPAIBHOE YUCJIIO, LIETI0C YHCIIO,
OOBIKHOBEHHAs1 JIpoOb, JecsATHYHAs JpoOb, CMEIIaHHas ApoOb, paIMOHAIBHOE YHUCIIO,
apuMeTUyecKuil KBaJipaTHbI KOPEHb;
® UCHOJIb30BaTh CBOMCTBAa 4YMCE] W IpaBWwiIa JCUCTBUM TMpU BBINOJHEHUH
BBIYHCIICHHI,
® UCHOJIb30BAaTh IMpHU3HAKU JeauMoctd Ha 2, 5, 3, 9, 10 mnpu BBINOJHEHUU
BBIYMCIICHUM M PEIICHUU HECI0KHBIX 3a/1a4;
®  BBINIOJIHATH OKPYTJICHUE PAIlMOHAIBHBIX YHCENI B COOTBETCTBUU C IIPABUIIAMH;
® OIICHMBATH 3HAYCHHUE KBAJIPATHOTO KOPHS U3 MOJIOKHUTEIHHOTO 1IEJIOTO YHCIIA;
® pacrno3HaBaTh pallMOHAIBHBIC U UPPALIMOHAIIBHBIC YHCIIA;
® CpaBHHUBAThH YHKCIIA.
B noBcenHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPeIMETOB:
® OIICHUBATbH PE3YJIbTAThl BHIYUCICHUI MPU PEIICHUH MPAKTUYECKUX 337124,
®  BBHITNIOJIHATH CPABHEHUE YHCEI B PEATBHBIX CUTYaIIHSIX;
® COCTaBJISThH YMCJIOBBIE BHIPAXKECHHS TP PEIICHUU NMPAKTHYECKUX 3a7a4d U 3a7a4 U3
JIPYTUX y4eOHBIX MPEIMETOB.
ToxnecTBeHHBIC IPe0OPa30BaAHUA
e BuIMOMHATH HECIOKHBIE MPE0Opa3oBaHUs ISl BEIYMCICHUS 3HAYECHUN YUCIOBBIX
BBIPOKEHHM, COJEpKAIIUX CTEMEeHU C HATypPaIbHBIM TOKa3aTelieM, CTENEHU C LEeTbIM
OTPHULIATEIIHBIM NTOKa3aTelleM;
® BBINOJHATH HECIIOKHBIC TIPEOOPA30BAHUS IIEIJIBIX BHIPAXKEHUN: pAaCKPHIBATH CKOOKH,
IPUBOJUTH MOAOOHBIE CIIaraeMble;
® WCIOJIb30BaTh (YOPMYIIbI COKPAIIEHHOTO YMHOXKEHHUs (KBaJpaT CyMMBI, KBajapaT
pa3HOCTH, Pa3HOCTh KBAJIPATOB) AJIS YIIPOLICHHS BBIYUCICHUN 3HAYCHHI BHIPAKEHUM;
® BBINMOJHATH HECIOXKHBIE TPeoOpa3oBaHMs APOOHO-TUHEHHBIX BBIPAKCHUN U
BBIPXKEHUM C KBaJpaTHBIMU KOPHSIMH.
B noBcenHeBHOI KU3HM U MIPU U3YYEHUH IPYTUX NPeIMETOB:
® [IOHMMATh CMBICII 3aIIUCH YKCJIa B CTAHJAPTHOM BUJE;
e OIEepHpPOBaATh HA 0A30BOM YPOBHE MOHATHUEM «CTaHAAPTHAS 3aMUCh YUCTIAY.
YpaBHeHHUsS M HEPABEHCTBA
e OmnepupoBaTh Ha 6a30BOM YPOBHE MOHSTHSIMHU: PABEHCTBO, YUCIOBOE PABEHCTRBO,
ypaBHEHHWE, KOPEHb YPaBHEHHUsI, PEIICHUE YPaBHECHHUsI, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO,
pelIeHre HEPABEHCTBA;
® TIPOBEPSTH CIIPABEIINBOCTD YHUCIOBBIX PABEHCTB U HEPABEHCTB;
® pemaTh JIMHEHHBIE HEPABEHCTBA W HECJOXKHBIE HEPABEHCTBA, CBOJSIIMECS K
JIMHEHHBIM,
® pelIaTh CUCTEMbl HECJIOKHBIX JINHEWHBIX YPaBHEHUM, HEPABEHCTB;
® TIPOBEPSITH, SABISETCS JI JAHHOE YHUCIIO PEIICHUEM YpaBHEHUS (HEPaBEHCTBA);
® pemath KBaJapaTHbIC YpaBHEHUS 1O GOpMYyJIe KOPHEH KBaIpaTHOTO YpaBHEHHSI;
® u300paXkaTh peUICHUs HEPABEHCTB U UX CUCTEM Ha YHCIOBOM MPSIMOM.



B noBceHeBHOM KU3HM M TIPH M3Y4YECHHH APYTUX NPeJIMETOB:
® COCTaBJIATH U pellaTh JMHEWHBIE YPABHEHUS IIPU PEUICHUH 33]1a4, BOSHUKAIOIUX B
Jpyrux y4yeOHBIX MpeaMeTax.
DOyHKIUHA
e Haxoauts 3HaueHue QyHKIIUH 110 3aJaHHOMY 3HAUEHHUIO apryMEHTa;
® HaxOJWTbh 3HAYCHHE apTryMEHTa 10 33JaHHOMY 3HAYEHUIO (DYHKIIMH B HECIOXKHBIX
CUTYaLUsX;
® OIpEAeATh IOJOKEHUE TOYKU IO €€ KOOpAMHATaM, KOOpAMHAThl TOYKU IO €€
II0JIO’KEHUIO HA KOOPAMHATHOM INIOCKOCTH;
e 1o rpadpuKy HaxoAuUTh O0O0JACTh ONpEACNCHHS, MHOXXECTBO 3HAUCHHUH, HYIU
(GyHKIMU, TPOMEXYTKHM 3HAKOMOCTOSHCTBA, NPOMEXKYTKM BO3pacTaHHs M yOBIBaHUS,
HauOoJIbllIee M HaUMEHblIee 3HaYeHUs QYHKINU;
® CTpPOUTH rpaduK JMHEHHON PyHKUINU;
® [pOBEPsTH, SBISETCA JHM JaHHBIM rpaduk rpadukoM 3amaHHON (QyHKIHH
(JTMHEWHOM, KBaJpaTUYHON, OOpaTHOM MPONOPIUOHAIBHOCTH);
® OnpeAensaTh NPUOIMKEHHBIC 3HAYCHUS KOOPIUHAT TOYKH TepecedeHns rpaduxon
byHK1IHI;
e omnepupoBaTb Ha 0a30BOM  YpOBHE MOHATUSAMH:  IOCIEI0BATEIbHOCTD,
apupMeTHUecKas IPOrpeccHsi, FreOMEeTpUUECKas POrpeccus;
e pewmarh 337aud Ha HPOrPECCHH, B KOTOPBIX OTBET MOXKET OBITH IOJIy4EH
HETIOCPEACTBEHHBIM TOICUeTOM 0e3 mpuMeHeHUs (HopMy.
B noBceHeBHOM KU3HHM M NIPH M3YYCHHH APYTUX NPEIMETOB:
® HCIOJB30BaTh TPAPHKHN PEaTbHBIX MPOLECCOB M 3aBUCUMOCTEH /ISl OTIPE/ICICHUS
UX CBOMCTB (HauOOJIbIIINE U HAUMEHBIIINE 3HAUEHUS, IPOMEKYTKU BO3PACTAHUS U YOBIBAHNUS,
00J1aCTH MOJIOKUTENIBHBIX U OTPULIATENIbHBIX 3HAUEHHUH U T.11.);
® 1CHOJb30BaTh CBOMCTBA TMHEHHONW PYHKIMHU U ee rpaduK NpU pelIeHnH 3a1ad U3
JIPYTUX y4eOHBIX MTPEIMETOB.
CTaTHCTHKA H TeOpHs BEPOSITHOCTEH
e llmerp mnpexacraBieHHE O CTATUCTUYECKUX XapaKTEPUCTHUKaX, BEPOSTHOCTU
CJIy4alfHOrO COOBITHSI, KOMOMHATOPHBIX 3a7a4ax;
e pemarb NpocTeiine KOMOMHATOpHBIE 3aJaud  METOJOM  HpPSIMOTO U
OpraHW30BaHHOTO MEpedopa;
® [IPE/CTABIIATH JIaHHBIE B BUJIE TaOJIULI, TUarpaMm, rpadukos;
® YyUTaTh UHPOPMALUIO, IPE/ICTABICHHYIO B BUI€ TaOIMIIbI, TUarpaMMbl, rpaduka;
® ONpeensTh OCHOBHBIE CTATUCTUUYECKUE XapaKTEPUCTHKH YUCIOBBIX HAOOPOB;
® OIICHMBAThH BEPOSITHOCTb COOBITHS B MPOCTEHUIIINX CITyYasiX;
® UMETh NPEJICTaBIEHUE O POJIH 3aKOHA OOJIBIIMX YUCET B MACCOBBIX SIBJICHUSX.
B noBceHeBHOM KU3HM ¥ NIPM U3YUYEHHH APYTUX NMPeIMeTOB:
® OIICHMBATH KOJUYECTBO BO3MOXHBIX BAPHAHTOB METOIOM Mepedopa;
® UMETHh NPEICTABIECHUE O POJIM MPAKTUYECKH JIOCTOBEPHBIX U MaJIOBEPOSATHBIX
COOBITHIA;
® CpaBHUBAThb OCHOBHBIE CTATUCTHYECKHE XapaKTEPUCTUKHU, TOTYUEHHBIE B IIPOIIECCe
peleHus: TPUKIaJHON 3a/1a4M, U3YUEHUS PEaIbHOTO SIBJICHUS;
® OIICHMBAThH BEPOSITHOCTh PEAIbHBIX COOBITUI U SIBJICHUN B HECIIOKHBIX CUTYAIHIX.
TexcroBbI€ 321241
e Pemarh HECIOXKHBIE CIOKETHBIE 33J]auM Pa3HbIX TUIOB Ha BCE apHU(pMeTHUECKHe
JIEHCTBHS,
® CTPOUTH MOJENb YCJIOBUS 3agaud (B BHUAE TaONUIBL, CXEMbI, PUCYHKa WU
YPaBHEHUS), B KOTOPOU JaHbI 3HAUEHUS JIBYX U3 TPEX B3aMMOCBS3aHHBIX BEIMUYUH, C LIEIBIO
IIOMCKA PELICHU 3a/1a4H;



® OCYIIECTBIATH CHoco0 MOMCKAa pELIeHHs 3aJadd, B KOTOPOM pacCyXICHHE
CTPOUTCS OT YCJIOBUS K TPEOOBAHHUIO UJIH OT TPEOOBaHUS K YCIOBUIO;
® COCTaBJIATH IUIAH PELICHMS 3a/1a4U;
®  BBIJIEJATH 3TAllbl PEILICHUS 3a]aul;
® UHTEPIPETUPOBATHh BBIUMUCIUTEIbHBIE pPE3yJIbTaThl B 3a7adye, MHCCIEN0BATh
II0JIyYEHHOE PEILIEHUE 3aauu;
e 3HATh pa3IMYue CKOPOCTel OO0BEeKTa B CTOSIUEH BOJAE, MPOTUB TEUYEHHUS U IO
TEUCHUIO PEKU;
e pelaTh 33/aYd Ha HaXOXKJACHHUE YacTH YKMCJIAa ¥ YUCIIA 10 €r0 YacTH;
e pewmarbh 3aJa4d pa3HbIX THUNOB (Ha pabOTy, Ha IOKYNKH, HA JBUXKCHHE),
CBSI3BIBAIOIIUX TPU BEJIUYUHBI, BBIJICISTH 3T BEIMYUHBI U OTHOIICHUS MEX/1y HUMH;
® HaXOAWUTb IIPOLIEHT OT YMCJIA, YUCIIO IO MPOLIEHTY OT HET0, HAXOAUTh IIPOLIEHTHOE
CHU)KEHME WJIM MTPOLIEHTHOE MOBBIILIEHUE BEIMYMHBL;
® peuiaTh HECJIOXKHBIC JOTMYECKHE 3a/Ja4l METOJIOM PACCYKICHHIA.
B noBceiHeBHO KU3HM U NIPU U3YYEHHH APYTUX MPeIMETOB:
® BBIIBUraTh TMIIOTE3bl O BO3MOXKHBIX MPEEIIbHBIX 3HAUEHUSAX HCKOMBIX B 3ajaue
BEIIMYUH (JIeTIaTh IPUKUJIKY ).
HcTopust MaTeMaTnuKH
e OnwuceiBaTh OT/AEIbHBIE BBIAAIOIINECS PE3YJIbTATHI, IOJTYYEHHBIE B X0/I€ Pa3BUTHUS
MaTeMaTUKHU KaK HayKHu;
e 3HaTh MPUMEpPHl MaTEeMaTHYECKUX OTKPBITUH M HMX aBTOPOB, B CBS3U C
OTEUYECTBEHHON U BCEMHUPHOI HCTOPUEH;
® [IOHHMMAaTh POJIb MaTeMaTHKHU B pa3BuTuu Poccuun.
MeToabl MAaTEMATHKH
e BpiOuparh MOAXONAIIMI H3Y4YEHHBI METOJ JJsl PEIICHHUsS H3YYEHHBIX THIIOB
MaTeMaTUYeCKUX 3ajay;
e IlpuBoguTh mHpUMEpPHl MaTEMATHYECKUX 3aKOHOMEPHOCTEM B OKpYyKarollen
JNENCTBUTENIBHOCTH U IPOU3BEIEHUSAX HCKYCCTBA.

BpInyCKHUK MOJYYHUT BO3MOXKHOCTH HAay4YuThcs B 7-9 kiaccax aiasi olecrniedeHHWst

BO3MOKHOCTH YCIIEIIIHOTO MPOI0J/2KEHUs 00pa30BaHusl HA 02a30BOM U YIJ1y0JI€HHOM YPOBHSIX

DJieMeHThI TEOPUHM MHOKECTB M MATEMATHY€CKOM JIOTHKH

e  Onepuposamv  NOHAMUAMU.  ONpeoelieHue,  meopemd,  AKCUOMA,  MHOICECmeo,
Xapakxmepucmuku MHONCECM8d, dNeMeHm MHOMCEeCMBa, nycmoe, KOHeYHoe U DecKOHeuHoe
MHOIHCECMBO, nOdMHO.?iC@CWlSO, l’lpMHCld]Z@JfCHOCIﬂb, BKJlIOYEHUe, pad6eHCmMe0 MHOMNCEeCmE,

®  U300padicamob MHONCECMBA U OMHOULEHUE MHONCECME C NOMOWbIO KpY20os8 Jinepa;,

e onpeoensimb NPUHAONEHCHOCMb IJIEMEHMA MHOMCECMBY, 00beOUHEeHUI0 U NepecedeHuro
MHONCECmE;

®  3a0a8amb MHOJNCECMBO C NOMOWDBIO NePEeYUCTIeHUs. INEMEHMO8, CI0BECHO20 ONUCAHUSL,

® onepuposamv HNOHAMUSAMU. BbICKA3bIGAHUE, UCMUHHOCMb U JIOHCHOCHb BblCKA3bIBAHUS,
ompuyanue BblCKA3bIBAHUU, ONepayuu HAo BbICKA3bIGAHUAMU: U, UIU, He, YCI08Hble
BbICKA3bIBAHUS (UMNIUKAYULL);

®  CMpoumbs BbICKA3LIBAHUS, OMPUYAHUSL BbICKAZLIBAHULL.

B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEeIAMETOB:

® cmpoumbs YenouKu YMO3AaKIOYeHUl Ha OCHOB8E UCNOIb308AHUS NPAGUT TIOSUKU,

®  LUCNONB308AMb MHONCECMBA, ONEPAYUU C MHONICECMBAMU, UX 2pajuieckoe npedcmasieHue
OJ151 ONUCAHUS PealbHbIX NPOYECCO8 U SABIEHULL.

Yucaa

e Onepuposamb NOHAMUAMU: MHOIHCECMBO HAMYPAIbHLIX YUCEN, MHONMCECMBO YeNblX Yucel,
MHOJICECMB0  PAYUOHANILHBIX — YUCEN, UPPAYUOHANILHOE YUCIO, KBAOPAMHbIL KOPEHD,
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MHOHCECBO OeliCMEUMENbHBIX HUCET, 2eOMemPUYecKas UHMepnpemayusi HamypaibHbix,
Yenvlx, payuUoHANIbHbIX, OCLlCMEUMENbHBIX YUCE,

HOHUMAMb U 0OBACHAMb CMBICT HO3UYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,

BLINONIHAMb  BLIYUCIEHUA, 8 MOM YUClIe C UCNONb308AHUEM NPUEMO8 PAYUOHATbHBIX
8bIYUCTECHUU,

8bINONIHAMb OKPY2lleHUe PAYUOHANLHBIX YUCET C 3A0AHHOU MOYHOCMbIO;

CPABHUBAMb PAYUOHATbHBLE U UPPAYUOHATbHBLE YUCAA,

npeoCmasisimes PAYUOHAILHOE YUCLO 8 8Ude 0eCAMUYHOU Opoou

VHOPSAOOUUBAMb YUCLA, 3ANUCAHHBLE 8 8UOe 0ObIKHOBEHHOU U 0eCIMUYHOU OpoouU,

naxooums HO/J u HOK uucen u ucnonv3oeams ux npu pewieHuu 3a0ad.

MOBCeIHEBHOI KU3HU M NIPU U3YYEeHHUH IPYTHUX NPeIMETOB:

NPUMEHAMb NPABUNA NPUOTUNCEHHBIX BbIYUCTEHUL NPU peuleHUuu NPaKkmuyecKux 3alay u
peuieHuu 3a0a4 Opy2ux yueOHvIX npeomemos;

BbINOIHAMb CPABHEHUE PE3YIbIMAMO8 GbIMUCICHU NPU PEULEHUU NPAKMUYECKUX 3A0aY, 8 MOM
yucie nPUOIUINCEHHBIX GbIYUCTEHULL,

COCMABIAMb U OYEHUBAMD YUCTOBbLE BIPANCEHUS NPU PEUEHUU NPAKMUYECKUX 3A0aY U 3a0ay
u3 Opyaux yueoHvlx npeomMemos;

3anUCHIBAMb U OKPY2IIAMb YUCTIO8bLE 3HAYEHUS PEANbHBIX 8EIUYUH C UCNOIb308AHUEM PA3HBIX
cucmem usMepeHusl.

ToxknecTBeHHBbIE IPe0OpPa3oBaAHUA

Onepupoeéamv NOHAMUAMU CMENEeHU C HAMYPALbHbIM NOKA3amenemM, CMeneHu ¢ YeibiM
OMPUYAMENbHbIM NOKA3AMeNeM,

BbINOIHAMb NPEOOPA308AHUS YENbIX BbIPANCEHULL: OeUCmBUs ¢ 0OHOUIeHAMU (CLodCeHUe,
sbluUMAaHUue, YMHOJICEHUe), OelCmeus ¢ MHO2OUIEHAMU  (ClOJCeHUe,  BblUUmMAaHue,
VMHOOJICEHUe);

BbINOIHAMb PA3NONCEHUE MHOSOYUICHO8 HA MHONCUMENU OOHUM U3 CROCOD08. blHeCeHUe 3d
CKOOKY, 2PYNNUPOBKA, UCNONb308AHUE POPMYT COKPAUWEHHO20 YMHONCEHUSL,

8b10€eIAMb K8AOPAM CYMMblL U PASHOCIU OOHOUNEHO8;

PACKAAObI8AMb HA MHOMCUMENU KBAOPAMHBIL  MPEXyleH,

BbINOIHAMbL — NPEOOPA30BAHUA  BbIPANCEHUU,  COOEPHCAWUX — CMENneHu ¢ YeablMu
OMPUYAMENLHBIMU NOKA3AMENAMU, Nepexooums Om 3anucu 8 6ude CMmeneHu ¢ yeavim
OMPUYAMENbHBIM NHOKA3AmeneM K 3anucu  suoe opoou,

BbINOJIHAMb NPeobpa308aHus OpPOOHO-PAYUOHANLHBIX BbIPAJCEHUN: COKpawjeHue Opoobell,
npusedeHue aneebpaudeckux opobeti K obujemy 3HAMEHAMeN0, CILOHCEHUe, YMHOJCeHUe,
Oenenue ancebopaudeckux O0pobet, o36edeHue aneedpauieckol Opodu 6 HAMYPATbHYIO U
yenyro ompuyamenbHyo cmenetb,

BbINOIHAMb NPEOOPAZOBANHUSL BLIPANCEHUU, COOEPAHCAUYUX KBAOPAMHbIE KOPHU,

8bl0eNAMb  K8AOPAm CYyMMbl UIU PAZHOCMU O8YYIEHA 8 BbIPANCEHUSIX, COOePIHCAUUX
K8aOpammbvle KOPHU,

BbINOIHAMb NPEOOPAZOBANHUS BLIPANCEHUU, COOEPHCAUYUX MOOYTb.

B noBceHeBHOM KU3HM M TIPH M3Y4YECHHH APYTUX NPEIMETOB:

BbINOIHAMb NPE0OPA30BAHUSL U OCUCMBUS C YUCTIAMU, 3ANUCAHHBIMU 8 CMAHOAPMHOM 8Ude,
BbINOIHAMbL NPEoOPA30BAHUS ANCeOPAUYECKUX BbIPANCEHUL NpU peuleHuu 3a0ay Opyeux
VUeOHbIX NPeOMemos.

YpaBHeHHUs M HEPABEHCTBA

Onepuposamv NOHAMUAMU. YPAGHEHUEe, HEPABEHCME0, KOPEHb VPAGHEHUs, peuleHue
Hepageencmea, pasHoCUNIbHble YPasHeHUs, 001acmsb onpeoeienus YpasHeHus (HepaseHcmaa,
cucmemvl ypasHeHUll Uil HEPAGeHCma),

pewiams UHElHble YPABHEHUs U VPABHEHUs, CB0O0UMble K JUHEUHbIM C HOMOWbLIO
MO2HCOECMBEHHbIX NPeobPA308aAHUL,



pewams KeaopamHvle YPAGHEeHUs U YPAGHEHUs, C800UMble K KEAOPAMHBbIM C NOMOWbIO
MONCOeCMBEHHbIX NPeobpPa3068aHUlL,

pewams OpoOHO-TUHElHble YPABHEHUs,

pewame npocmetiuiue uppayuoHaIbHbIE YPagHeHus 6uda N F(x)= a, \/f (x)= \/g () ;

pewams ypasHeHus 8uod X"=a ;

pewams ypagHeHuss ChocoO0M pa3N0HCeHUs HA MHONCUMENU U 3AMeHbl NePeMEeHHOU,
UCNONb308AMb  MEMOO UHMEPBANIO8 O  PeueHUs Yeavlx U  OpPOOHO-PAYUOHATLHBIX
HEPAGeHCme,

peuiams JuHelinble YPaeHeHUs U HepaseHCmead ¢ Napamempamil;

peuams HeCl0J4CHble K8AOpamHble YPAGHEHUs ¢ NapamempoM;

peuams HeCl04CHbLe CUCEeMbl TUHEIHbIX YPABHEHUL C NApaAMempamu,

peuiams HeCl04CHbLE YPAGHEHUS 8 YENbIX YUCTAX.

B noBceaqHeBHOM KH3HHU U IpU U3YYCHUH NPYIUX NPEAMETOB:

COCMABIsMb U PeUams JUHEUHbLE U KBAOPAMHbLE YPAGHEHUS, YDAGHEHUS, K HUM C800SIUecsl,
cucmemvl JIUHEUHbIX YPAGHEHUll, HEPAGEHCME NPU peuleHuu 3a0ay Opyeux yueOHvlX
npeomemos;

BbINOIHAMb OYEHKY NPABOoNno0o0Us pe3yibmamos, NOaYHaemvblx Npu peueHuu TUHEUHbIX U
K8AOPAMHBIX YPAGHEHULL U CUCHEM JTUHEUHbIX YPAGHEHUL U HEPAGEHCE NPU peuleHul 3a0ay
Opyeux yueOHbIX npeomMemos;

8bIOUPAMb COOMBEMCMBYIOWUE YPAGHEHUSL, HEPABEHCMEA UL UX CUCMEMbL OJIsL COCMABIEHUS.
MAMemMamuyecKkol Mooeau 3a0aHHOU PeailbHOU CUMYayu uiu NPUKIAOHOU 3a0ayil,

yMemb UHMEPNPemuposams NONVYEHHbI NpU peleHUU YPAeHeHUus, Hepasencmed Uulu
cucmemvl pe3yibmam 6 KOHMeKCme 3a0aHHOU PealbHOU CUMYayuu Uil NPUKIAOHOU 3a0aiu.

DOyHKIUH

Onepuposams nNOHAMUAMU. QYHKYUOHAIbHAS 3A8UCUMOCIb, (DYVHKYUSA, epaduk yHKyuu,

CnocooOwl 3a0anusi (YHKYuU, apeymeHm u 3HayeHue @OYHKYuu, 001acmv onpeoeneHus u

MHOJCECMBO 3HAYEHUUl QYHKYUU, HYIU @OYHKYUU, HPOMENCYMKU 3HAKONOCMOSIHCMEA,

MOHOMOHHOCMb (YYHKYUU, YeMHOCMb/He4emHOCb YHKYUU,

cmpoums 2paguru TUHeNHo, K8aoOpamuyHot QyHKYull, o6pamHol nponopyuUoHaIbHOCMU,
k

@yrryuu euoa: Y a+X+b, y=~/x y=3%x y=[x.

Ha npumepe K8aAOpAMU4YHOU QYHKYUU, UCHOTb308aMb Npeodpasoeanus epaguxa @yHkyuu

y=F(X) 0151 nocmpoenus zpaguxos Gynxyuii ¥ =2af (kx+b)+c.

COCMasnams YpaeHeHus NPAMOU no 3a0aHHbIM YCI08UAM: NPoXooaujeli yepe3 08e MOUYKuU C

3A0AHHBIMU KOOPOUHAMAMU, NPOX0OAwell Yepe3 OAHHYI0 MOYKY U NApaLlebHOU OAHHOU

NpAMOU,

uccnedosams QyHKYUI no ee 2papuxy;

HAX00Umob MHOMCECMB0 3HAYEHUN, HYU, NPOMEN’CYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCU

K8aOpamu4Hou hynKyuu,

onepupoeamv — NOHAMUAMU:  NOCIE008AMENLHOCMb,  apupmemuyeckas  npozpeccus,

2eomempuieckas npopeccusl;

pewams 3a0a4u Ha apuPMemudecKyro u 2eoMempuUydecKyio npoepeccuio.

B noBceqHeBHOM KU3HM U NMPU U3YYEHUH APYTUX NPEIAMETOB:

UNTIOCMPUPOBAL € NOMOWLIO 2pAPUKA pPeanvHylo 3a8UCUMOCIb ULU NPOYecc No ux
XapakxmepucmuKam,

UCNONB3068AMb CEOUCMBA U ePAPUK KBAOPAMUYHOU (PYHKYUU NPU pelueHUU 3a0ad U3 Opyeux
VUeOHbIX NPeOMemos.

TexkcToBbBIC 3a1a4N



Pewamv npocmvie u crogicHvle 3a0a4u pasHvlX Munos, a makdxice 3a0aiu NOBbIUEHHOU
mpyoHocmu,

UCNONIL306AMb  PA3HbIE KPAMKUE 3ANUCU KAK MOOeIU MEeKCMO8 CHOJNCHbIX 3a0ay OJisl
HOCMPOEHUs. NOUCKOBOLL CXeMbl U peuleHUst 3a0ay,

paziuuams Mooeb meKcma u Mooeb peueHus 3a0ayu, KOHCMpyuposams K 0OHOU MoOelu
peutenst HeCLONCHOU 3a0a4u pasHvle MOOeIU MeKCma 3a0ayil,;

3HAMb U NPUMEHMb 00a CROCOOA NOUCKA peueHUs 3a0ay (0m mpebo8aHus K YCl08Ui0 U Om
VC08uUst K mpebosanuio);

MOOenUpo8amsb paccyiHcoeHusi nPu NOUCKe PeuteHust 3a0ay ¢ NOMOUWbIO 2pagh-cxemol,
8b10€/IMb IMANbBL PEULEHUSL 3A0aAUU U COOEPAHCAHUE KAAHCO020 dDMANd,

yMemv 8blOUPAMb ONMUMAILHLIL Memo0 peueHUs 3a0aiu U 0CO3HABAMb 8blOOp Memood,
paccmampusams pasiuiHvle Memoobl, HAX00UMb PA3HbLE PeuleHUs 3a0aduU, eclid 03MONCHO,
AHATUBUPOBATNL 3aMPYOHEHUsL NPU PEUUEHUU 3A0aY,

BLINOJIHAMb PA3IUYHbIE NPE0OPA308AHUS NPEOTIONCCHHOU 3A0a4U, KOHCMPYUPOBAMb HOBbLE
3a0a4u u3 OAHHOL, 8 MOM YUcCie 0Opamuovle,

UHMEPNPEemuposams SblYUCTUMENbHbIE PEe3YIbMamyvl 8 3a0aye, UCCLe008amb NOLYYEHHOe
peutenue 3a0a4u;

AHATUBUPOBATND BCEBO3MOICHBIE CUMYAYUU B3AUMHO20 PACHONIONCEHUSL 08YX 00BLEKMOo8 U
UMeHeHUe UX XapaKmepucmuk npu COBMeCmHOM O8UNCEHUU (CKOPOCMb, 8PEMS, PACCMOSIHUE)
npu peteHuy 3a0ay Ha 08UICEHUE 08YX 00BEKMO8 KAK 8 00OHOM, MAK U 8 NPOMUBONOLONHCHBIX
HANpasieHusx;

uccnedosams 8Ce8O3MOCHbIe CUMYAyuu Npu peweHuu 3a0ay Ha O8udiceHue No peke,
paccmampusams pasHvle CUCMeMbl OMCUema,

peuams pasHooOpa3Hble 3a0a4U «HA 4aACmuy,

peutamsb U 000CHOBLIBAMb CBOE peuleHUe 3a0ay (8bl0elsmb MaAMeMamuyecKylo 0OCHO8Y) Ha
HAX0JICOeHUe YaACmU YUCAA U YUCTA NO €20 YaACMU HA OCHOBe KOHKPEMHO20 CMbICAd Opoou;
0CO3HABaMb U OOBACHAMb UOCHMUYHOCMb 3A0a4 PA3HLIX MUNOS, CEA3bIBAIOUUX MPU
senuyunbl (Ha pabomy, Ha NOKYNKU, HA OBUIICEHUE), BbLOETSIMb IMU GETUUUHBL U OMHOUEHUSL
MedHCOY HUMU, NPUMEHAMb UX NPU peueruu 3a0ay, KOHCMpPYyuposams coOCmeeHHble 3a0ay
VKA3AHHBIX MUNOS,

671a0emb OCHOBHBLIMU MEMOOAMU Peuletuss 3a0ay Ha CMeCl, CNA8bl, KOHYEHMPAYUu,
peuwiams 3a0ayu HA NPOYEHMbl, 6 MOM YUCTe, CIONCHble NPOYEeHMbl ¢ 0O0CHOBAHUEM,
UCNONL3YS pasHble CROCOObL,

pewams o2uyeckue 3a0adu pasHblMu CnocoOamu, 6 mom yucie, ¢ 08yMs OJIOKAMU U C mpems
O1OKAMU OAHHBIX C NOMOWBLIO MAOIUY,

peuiams 3a0ayu N0 KOMOUHAMOPUKE U MeOpul 6eposimHOCMell Ha OCHOBe UCNOIb306AHUS
U3YUEHHBIX Memo008 U 0O0CHOBLIBAMb peuleHUe;

peutams HeCI0HCHbLE 3A0ayl N0 MAMEMAMU4eCcKol Cmamucmuxe;

061a0emb  OCHOBHLIMU ~MemoOamu peuleHusi CIONCemHbIX 3a0ay. apupmemuueckutl,
aneebpauueckuili, nepedop 8aAPUAHMO8, 2eOMEeMPUYECKUl, ZPaApuiecKull, NPUMEHMb UX 8
HOBbIX NO CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.

B noBceqHeBHOM KU3HHM U NIPH U3YYEHHUH JAPYTUX NPeIMETOB:

8b10eNAMb NPU peleHuu 3a0ay XapakmepucmuKky paccmampueaemoll 6 3aoade cumyayuu,
OMIUYHBIE OM PeanbHblX (Mme, Om KOMopvlx aOCmMpazupo8alucy), KOHCMpPYyupoeams HOBble
cumyayuu ¢ y4emom Odmux Xapakmepucmux, 6 YacCmHOCmU, NpU peuleHuu 3aday Ha
KOHYEeHmpayuu, y4umuléams ni0MHOCMb 6euecmead;

pewiams U KOHCMPYUPOBAmMsb 3a0auu HA OCHOBE PACCMOMPEHUs. PednbHbIX CUMyayul, 8
KOMOPbIX He MpeOyemcs MOYHbIL GbIYUCTIUMENbHBIU pe3)Ibman,

pewams 3a0ayu Ha 08udHCeHUe No peKe, paccmMampusds pasHvle CUCHeMbl Omcyema.

CTaTHCTHKA M TeOpHs BEPOSITHOCTEH



e  Onepuposamv NOHAMUAMU: cmMoaOUamvle U Kpy208vle Ouazpammvl, Mabauybl OAHHbBIX,
cpeodnee apughmemuyeckoe, MeOUara, HauboIvbulee U HauMeHblee 3HaA4eHUs: 8blO0PKU, PA3MAX
8b100PKU, dUCnepcus U CMaHOapmuoe OMKIOHeHUe, CIYYAUHAS USMEHYUBOCTb,

® uszsneKamv UHpOpMayuIo, NPeOCMasieHHy0 8 madIuUYax, Ha OUASPamMmax, spapuxax;

® cocmasnams mabauysbl, CMpoOUmMsb OUACPAMMBL U SPAPUKU HA OCHOBE OAHHBIX,

® onepupogamv NOHAMUAMU. (PAKMOPUAT YUCIA, NEPECMAHOBKU U COYemAaHus, mpey20abHUK
Tackansa;

®  NpUMEHAMb NPABUILO NPOU3BEOeHUs NPU PeuleHUU KOMOUHAMOPHBIX 3A0al,

® onepupogamv  NOHAMUAMU:  CAVYAUHBIL  ONBIM,  CAYYAUHLIUL  6blIOOP,  UCHbIMAHUE,
leMeHmapHoe Cayyainoe codvimue (Ucxoo), Kiaccuyeckoe onpeoeseHue eposimHoCmu
CIYYAiHO20 cOObIMUS, ONnepayul Hao CLYYAUHLIMU COOLIMUAMU;

®  npedcmasiams UHGOPMAYUIO C NOMOWDBIO KpY2o8 Diliepa;

® pewams 3a0ayu HA GbIYUCIEHUE BEPOSMHOCMU C NOOCYEMOM KOIUYeCmed 6apUaHmos C
HOMOUBIO KOMOUHAMOPUKU.

B noBceiHeBHOM KU3HM ¥ TIPU U3YYEHUH APYTUX MPEIMETOB:

® u3GIEKAMb, UHMEPNPEMUPOBAmMsb U Npeobpazosvieams UHGopmMayuio, NPeocmasienHyo 6
maoauyax, Ha Ouazpammax, pagurax, ompaxcarouiyro Cceoucmea U Xapaxmepucmuxu
DeanbHbIX NPOYECcco8 U s6NeHUl;

® ompedenams cmMamMucmMuyecKue Xapakmepucmuku 6blOOpOK no maobiuyam, ouazpammam,
epaguxam, 8bINOIHAMb CPABHEHUE 8 3ABUCUMOCTNU O Yellu PeuleHUs 3a0ayll;

®  OyYeHUBamb BEPOSIMHOCHL PEAbHLIX COOLIMULL U S8EeHUIL.

HcTopusi MaTeMaTHKHU

o Xapaxmepuzosamov 6KIAO GblOAUUXC MAMEMANMUKOE 8 PA38UMUE MAMEMAMUKY U UHBIX
Hayuuvix obaracme,

®  NOHUMAMb POlb Mamemamuky ¢ pazsumuu Poccuu.

MeTtoabl MaTEMATHKH

o Vcnonv3ys uzyueHuvie Memoovl, NPO8OOUNb OOKA3AMENbCHIEO, 8bINOIHANMb ONPOBEPAHCEHUE,

®  8bLIOUpPamMb U3yUeHHble Memoobl U UX KOMOUHAYUY Ol peueHUsi MamemMamuyeckux 3a0ad;

®  UCNONB308AMb MAMEMaAMUiecKue 3Hanus 0 ONUCAHUA 3AKOHOMEPHOCMeU 8 OKpYyicaloujell
OeticmeumenbHOCmMu U NPOU3BEOeHUSAX UCKYCCMBA,

NpUMEHAMb NpoCcmetiuiue NPocpammHsle CPeOCmed U 3J1eKMpPOHHO-KOMMYHUKAYUOHHbIE CUCTEMbl

npu peulenuy Mamemamuieckux 3a0ay.

ConepsxkaHue nporpaMmMbl

8 ki1acce

HppanuoHajbHble YHCIA
IlonsiTe wuppannoHanbHOrO uwncna. Pacno3HaBaHWe WppalMOHAIBHBIX 4ucesl. lIpumepst

JI0Ka3aTeNnbCTB B anredpe. MppanuonaibHOCTh yncia \/E . Ilpumenenue B reometrpun. CpagHenue
uppayuoHanbHulx yucen. Muodxxcecmeo OeticmeumenbHuLX YUcel.

ToxnecTBeHHBIEC IPe0OPa30BAHUA

YuciioBble 1 0yKBEHHbIEC BbIPAKECHUS

Belpaxkenne c¢ mnepeMeHHOM. 3HaueHue BblpakeHHsA. lloacTaHOBKa BBIPaKEHUH BMECTO
MEePEMEHHBIX.

JIpoOHO-panuOHAJIbHBIC BHIPAKEHUS

Crenens ¢ menbiM nokaszareneMm. [IpeoOpazoBanue ApoOHO-IMHEHHBIX BBIPAKCHHI: CIIOKECHHE,
YMHOXXEHUE, JeNeHHue. Aneebpauieckas 0poods. /lonycmumvle 3HAYEHUS NEPEMEHHBIX 8 OPOOHO-
payuonanvuwix  evipadcenusax.  Coxpawenue — ancedpauveckux — Opobdeu.  Ilpusedenue



aneebpauveckux opodeii Kk obwemy 3namenamenio. [elicmeus ¢ ancedpaudeckumu OpoOIMU:
Cll0JiCe e, 8bIYUMAHUe, YMHOJICEHUe, OelleHUe, 8036€0eHUe 8 CINENeHb.

Ilpeobpaszosanue svipasiceHull, coOepHcAUUX 3HAK MOOYJIAL.

KBaaparnblie kopHu

Apudmernueckuil  KBagpaTHBIH KopeHb. IlpeoOpa3oBaHue BBIpAXKEHHHA, COJEpPKAIIUX
KBaJIpaTHbIE KOPHU: YMHOXKEHHUE, JeJICHHWE, BBIHECEHHE MHOXUTENd H3-M0J 3HaKa KOpHA,
8HeceHue MHOJCUmensi N0O 3HAK KOPHSL.

YpaBHeHNs1 M HEPABEHCTBA

PaBencrBa

YucnoBoe paBeHCTBO. CBOMCTBA YMCIOBBIX PABEHCTB. PABEHCTBO € MEPEMEHHOM.

YpaBHeHust

Ilpeocmasnenue o pasnocunvnocmu ypaswenutl. OQbnacmo onpeodenenuss ypasweHus (001acmo
00ONYCMUMbIX 3HAYEHUL NePEMEHHOL).

KBanpaTHoe ypaBHeHHe H €er0 KOPHH

KBagparueie ypaBHenusi. HemnosiHble KBaapaTHble ypaBHEHHS. JMCKPUMHUHAHT KBaJpPaTHOTO
ypaBHeHusa. PopMyna KOpHEH KBaJpaTHOro ypaBHeHUs. Teopema Buema. Teopema, obpamnas
meopeme Buema. Pelienne KBaipaTHbIX YpaBHEHUI:MCIIOIb30BaHUE (POPMYJIbI ISl HAXO0XKICHUS
KOpHEH, epagpuueckuil memoo peuieHus, pasiodiceHue Ha MHONICUmenu, noobop KopHelu ¢
ucnonvsoeanuem meopemvl Buema. Konuuecmseo «xopueti keadpammoco ypaemweHus 8
3asucumocmu om e2o ouckpumunanma. buxeadpamuvie ypasnenus. Ypasunenus, ceéoodumvie K
JuHeunbiM u keaopamuuim. Keaopamuule ypaguenus ¢ napamempom.

JIpoOHO-panuoHAJIbHbIE YPABHEHUS

Pemienne mpocredmux JapOOHO-TMHEMHBIX ypaBHEHUW. Pewenue OpoOHO-payuoHanbHbix
VpaeHeHull.

Memoowl pewienus ypagneHuu: Memoobl PAGHOCUTbHBIX NPeodpa308aHull, Memoo 3aMeHbl
nepemeHnHolU, epaghuyeckuii memoo. Hcnonvszoeanue ceolicme hyHKYull npu peulenuu ypasHeHuil.

Ipocmeiiuue uppayuonanvhvie ypasnenus suda [ f (x) =a, \ff (x) = \/g (x).

n
Ypasnenus suoa X = a .Vpasnenus 6 yenvix uucnax.
IHonsaTue pynkuuu
Kycouno 3a0annvie pynxyuu.

Keaaparuunas gyHkums

CoiicTBa u rpaduk KBajpaTHUHON QyHKUMH (1apadbona). [locmpoenue epaghuxa keadpamuunou
@dynkyuu no mouxam. HaxoxxneHue Hyned KBaJpaTUUHOW (DYHKIIMH, MHONMCECmMEa 3HAYEHUL,
NPOMEINCYMKOB 3HAKONOCMOAHCIEA, NPOMEHCYMKOE8 MOHOMOHHOCU.

Oo0paTHast NPONOPUHMOHAJIBLHOCTH

CrolicTBa QyHKIUH Y = K . 'unepbomna.
X

I'pajpuku pynxuyuii.

I'pagpuxu @ynkyuil, y — x , y=|x-

Pelnenue TeKCTOBBIX 33124

3anaum Ha Bce apugMeTHUECKHUE AeHCTBUA

Pemienne TeKCTOBBIX 3amauy apuPMeTHYecKUM crocoOoM. lMcmonb3oBaHue TaOIUI, CXeM,
qepTemeﬁ, APYrux Cp€acCTB MPEACTABICHUA JaHHBIX IIPU PCIICHUN 3aJla4u.

3agauun Ha IBMKeHHe, pa00Ty M MOKYNIKH

AHanu3 BO3MOMHBIX CHUTYallMil B3aUMHOTO pACIOJNIOKEHHsI OOBEKTOB NpPU UX JBUKCHUU,
COOTHOILIEHUS] 00bEMOB BBINOIHAEMBIX pabOT MPH COBMECTHOMN padoTe.

3agayu HA YACTH, 101, IPOIEHTHI

Pemenune 3aJa4 Ha HAaXOXJACHUC 4aCTHU YU CJla U 4YHUCJia 110 €TI0 4aCTH. Pemenune 3aZla4 Ha MMPOLCHTLIL
u noiu. [IpuMeHeHne mponopuuii Ipyu peiieHr  3a/1a4.



Jlornueckmue 3agauu

Penrenue noruueckux 3anau. Peuwerue no2uyeckux 3a0ay ¢ NOMoubio epagos, maobauy.
OcHOBHBIE METO/IbI PelIeHUsI TEKCTOBBIX 3a7a4: apuPMETHUCCKU, anreOpandeckuii, mepedop
BapUaHTOB. [lepsuynvie npedcmasienus 0 Opyeux Memooax peuleHus 3a0ay (ceomempudecxkue u
epaguueckue memoosi).

9 kiaacce

HepaBencrBa

YucnoBble HepaBeHcTBa. CBOICTBa UHMCIOBBIX HepaBeHCTB. llpoBepka copaBeIIMBOCTU
HEPaBEHCTB MIPH 33JJaHHBIX 3HAUYEHUSIX IEPEMECHHBIX.

HepasenctBo ¢ mnepemenHoi. Ctporue M HecTporue HepaBeHCTBa. Obnacme onpedeneHus
Hepagencmaa (001acms 0ONYCMUMbIX 3HAYEHUL NePeMeHHOLL).

Perennie TMHEHHBIX HEPABEHCTB.

Keaopamnoe nepasencmeo u e2o pewienus. Pewenue keadpammuvix nepagenHcms. UCnoib308anue
ceoticmgé u 2epaguxka KeaopamuyHou QYHKYuu, Memoo UHmMepsanos. 3anuco peuieHus
K8AOpamHo2o Hepagencmaa.

Pewenue yenvix u OpodHO-payuUoOHaIbHBIX HEPABEHCINE MEMOOOM UHMEPBAILOS.

CucreMbl HEPAaBEHCTB

CucreMbl HEPABEHCTB C OJHOU MIepeMeHHOM. Perienre cucreM HepaBEHCTB C OJIHOM MepeMEeHHOM:
JMHEUHBIX, KéaopamHuix. VI300paskeHNe pelIeHusi CUCTEeMbl HEPAaBEHCTB HA YMCIIOBOW MPSIMOA.
3anuch pelieHus CUCTEeMbl HEPaBEHCTB.

DOyHKIUHA

HousiTne pyHKuun

[Tpumeps! HyHKIHIA, TOTyYaeMBbIX B IIPOLIECCE UCCIIETOBAHMS PA3TUNYHBIX PEabHBIX IPOIIECCOB U
peuieHus 3anad. 3HayeHHe (yHKIMM B Touke. CBoiicTBa (yHKIMIl: 00jacTh ompeaeneHus,
MHOXECTBO 3HA4YCHWH, HYJIH, TPOMEXKYTKH 3HAKOIOCTOSIHCTBA, UYeMmHOCHb/HeuemHOoCb,
NPOMEXYTKH BO3pacTaHus M yObIBaHHMs, HanOoJblllee U HaMMEHbIee 3HadeHus. MccnenoBanue
byHKIIMH 110 ee TpaduKy.

Ilpeocmasnenue 06 acumnmomax.

Henpepvienocmo ¢hynxyuu. Kycouno 3aoannvie oynkyuu.

KBaapaTuunas GpyHkuus

CaoiicTBa u rpaduk kBagpaTnyHOi GpyHKIMU (1apadona). [locmpoenue epaguxa keadpamuunou
@yukyuu no mouxam. HaxoxneHue Hynell KBagpaTUUHOM (YHKLUUHU, MHOJCECMEd 3HAYEHU,
NPOMEIHCYMKO8 3HAKONOCMOAHCIEA, NPOMEHCYMKOE MOHOMOHHOCTU.

OOpaTHast NPONOPUHOHAIBHOCTD

CaoiicTBa QyHKIMH y = K . 'unep6omna.
X

I'pachuku ghynxyuii. [Ipeobpasosanue epaghuxa ynkyuu y = f (X) 011 nocmpoenus epagurog

pynryuil 6uda y — af (kx+b)+c-
Tpaguru ymaguii y =a+——, y = /<y =<, y=|-

X+b
IHocnenoBaTeIbHOCTH M IPOrPECCHH
UYucnoBas mocneaoBaTelbHOCTh. [IpuMepbl YHCIOBBIX MOCTeAoBaTebHOCTEH. beckoHeuHbIe
MOCNeOBATEIbHOCTU. ApudMeTHdeckas TMporpeccus W €€ CBOWCTBa. [ eomerpuueckas
nporpeccusi. Dopmyna obwezo uieHa u cymmvl N NEPEvbIX YNEHO8 apughmemuueckou u
eeomempueckoll npozpeccuti. Cxo0auasncs 2eomempuieckas npocpeccus.
Pemienue TeKCTOBBIX 3a1a4
3agaun Ha Bce apuMeTHYECKHE AeliCTBUS
Pemenne TeKkCTOBBIX 3amad apudmerwdeckuMm crocoboM. Kcmonb3oBaHue TaONHI, CXEM,
qepTexceﬁ, ,Z[pyrI/IX Cpe,Z[CTB HpeI[CTaBJIeHI/IH JAHHBIX HpI/I peH_IeHI/II/I 3ada4un.
3anauyu HA IBUKeHH e, Pad0Ty M MOKYNKHU



AHann3 BO3MOXHBIX CHTYaIlMii B3aUMHOTO PACIOJIOKECHHSI OOBEKTOB NpPH UX JBUKCHHU,
COOTHOIIEHUSI 00BEMOB BHITIOIHSAEMBIX Pa0OT MPU COBMECTHOU paboTe.

3agauyu HA YACTH, I0JIH, IPOIEHTHI

Pemenue 3a71a4 Ha HaXOXK/IEHUE YACTH YKCIIa U YUCIIA 110 ero YacTu. Perenue 3a1a4 Ha IPOLEHTHI
u gonu. [Ipumenenue nponopuuii npy peleHuy 3aaauy.

Jlornueckue 3agauu

Pemenune noruueckux 3anad. Peutenue no2uyeckux 3a0ay ¢ NOMowbio epagos, maobauy.
OcHoBHbIE MeTO/IbI pellIeHUsI TEKCTOBBIX 3aJa4: apupMeTHUECKU, areOpandeckuii, mepedop
BapUaHTOB. [lepsuunsie npedcmagieHus 0 Opyeux Memooax peulenus 3a0a4 (ceomempuieckue u
epaghuueckue memoowl).

CTaTHCTHKA U TeOpHs BePOSITHOCTEH

Crarucruka

Tabnuunoe u Tpaduyeckoe MPEICTABICHUE TAHHBIX, CTOJIOYATHIE M KPYrOBBIE JHATPAMMBI,
rpaduku, NpUMEHEHHE JUarpamMm U rpaKoB AJisl OUCAHUS 3aBUCUMOCTEH pealIbHbIX BETUYHH,
W3BJICUCHUE MH(OPMAIMK U3 TaOJuIl, guarpamMm U rpadukoB. OnucaTebHBIE CTATHCTUYECKUE
MOKAa3aTelM YHUCIOBBIX Ha0OpOB: cpeaHee apudmeTuyeckoe, Mmeouawa, HauOoOJbIIee U
HauMEHbIlIee 3HaYeHUs. Mepbl pacceuBaHus: pa3Max, oucnepcusi u CmaHoapmHoe OmkIoOHeHue.
CnyuaiiHas U3MEHYMBOCTb. VI3MEHUMBOCTH TpU U3MepeHusix. Pewarowue npasuna.
3axonomepHOCMU 8 USMEHUUBLIX BETUUUHAX.

Cayuaiinbie coObITHS

CrnyyaliHple ONBITHI  (DKCIIEPUMEHTHI), OJJEMCHTAPHBIC CIIydallHbIE COOBITHS  (HCXOJIBI).
BepostHoctu  aneMeHTapHbIX CcOOBITUHA. CoOOBITHS B CIYYalHBIX JKCHEPUMEHTaX U
0JIarONPHUATCTBYIONIUE dJIEMEHTAPHBIE COOBITHS. BeposITHOCTH CitydaliHbIX COOBITHIA. OIBITHI C
PaBHOBO3MOXHBIMU 3JIEMEHTAapHBIMU COOBITUsIMH. Kilaccuueckre BEepOSITHOCTHBIE OIMBITHI C
WCIIOJIb30BAaHUEM MOHET, KYOUKOB. [Ipedcmasnenue cobvlmuii ¢ nomowwio ouazpamm Jiiepa.
Ilpomueononoscuvie cobvimus, oO0veouneHue u nepeceyeHue coowvimuil. Ilpasuno crnoxcenus
eeposmuocmeti. Cnyuaiinwiti  vloop. I[lpedcmasnenue dxcnepumenma 6 6ude oOepesa.
Hezasucumvie  cobvimus. Ymnooicenue  geposmmnocmeii  Hezasucumvix  coObImMuUll.
Ilocnedosamenvhvie nesasucumvle ucnvimanus. llpeacraBieHue o HE3aBUCUMBIX COOBITHSX B
YKU3HU.

Dnemenmovl KOMOUHAMOPUKU

Ilpasuno ymmuoowcenus, nepecmanosxu, gaxmopuan uucia. CouemaHus U 4YUcio COYeMaHul.
@opmyna uucia cowemanuu. ITpeyeonvnux Ilackans. Onvimul ¢ OOIbWUM — YUCTIOM
PABHOBO3MOIICHBIX  INEeMEHMAPHBIX cobvimuil. Buvluucnenue eeposmuocmeti 6 Onvlmax c
npumeHenuem KomMounamopHvlx gopmyn. Hcneimanus Bepuynnu.  Yenex u  ueyoaua.
Beposamuocmu cobvimuti 6 cepuu ucnoimanuti bepnynnu.

Cnyuaiinvle genuyunsl

3uaxomemeo co CAyuauHLIMU BETUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKPEMHBIX CYYAUHbIX
eenuuuH.  Pacnpedenenue  eeposmuocmeiu. Mamemamuueckoe — oxcudanue.  Ceoticmea
Mamemamuyeckozo oxcuoanus. Ilonamue o 3akone boavuiux uucen. Msmepenue seposmuocmel.
Ilpumenenue 3axkoHa O60MbWIUX HUCET 6 COYUONO2UU, CMPAXO8AHUU, & 30PABOOXPAHEHUMU,
obecneyeHuu 6e30NACHOCU HACENEHUS 8 YPE3BbIUALIHBIX CUMYAYUSX.



TemaTHyeckoe NJIAHUPOBAHUE

8 kuacc
MNe n/n Tema Konus.
uacoe
1-3 IToBTOpEeHue Kypca 7 kinacca 3
4 BxoaHoi KOHTPOJIb 1
I'nasa 1. Payuonanvnuie svipaxcenus (39 u.)
5. PanmoHansHbIE 1poOH 2
6.
1. OCHOBHOE CBOMCTBO pallMOHATILHOM ApoOH 3
8.
9.
10. CliokeHHUE ¥ BBIYUTAHUE PAIMOHAIBHBIX JAPOOCH ¢ OJMHAKOBBIMU 2
11. 3HaMEHATEJSIMU
12. CrnosxeHue ¥ BBIYMTaHUE PALlMOHANBHBIX IPO0EH ¢ pa3HbIMU 4
13. 3HAMEHaTEeISIMU
14.
15.
16. [ToBTOpenue no teme: «OCHOBHOE CBOMCTBO palliOHAIBHOMN IpOOH. 1
CrnoxeHue ¥ BBIYUTAaHUE PALMOHAIBHBIX APOOEi».
17. Konumponvuas paboma Ne 1 1
18. AHanu3 KOHTPOJIbHOM paboTel. PaboTa Hax ommbkaMu. (pe3epB) 1
19. YMHOXEHUE U JeJICHHE pallMOHAIBHBIX ApooOeil. Bo3enenue 3
20. palMoOHaIBLHON IpOOH B CTENIEHB
21.
22. ToxnecTBeHHbIe MPeoOpa30BaHUs PALMOHAIBHBIX BBIPAXKEHUN 3
23.
24,
25. IToBTOpEHME MO TEME: «Y MHOKEHHE U JIETIEHUE PALIMOHAIBHBIX 1
npobeil. ToxxaecTBeHHbIE TPe0Opa30BaHuUsl PallMOHAIBHBIX
BBIPKECHUIN».
26. Koumponvnas paboma Ne 2 1
27. AHaiu3 KOHTPOJIbHOM paboTsl. PaboTta Haj ommbkamu. 1
28. PaBHOCHIIbHBIE YpaBHEeHHUs. PallnoHanbHbIe ypaBHEHUS 3
29.
30.
31. CreneHs C 1eJIbIM OTPULIATEIbHBIM TOKa3aTeIeM 3
32.
33.
34. CBoiicTBa CTENEHU C 1IEJIBIM TTOKa3aTelieM 3




35.

36.
37. DOyHKIUA Y = k u e€ rpadux 3
38. *
39.
40. [ToBTOpenue no teme: «PanuonanbHbie ypaBHeHUs. CTeneHsb C 1
LEeJIBIM OTPHIIATEIBHBIM MToKa3aTeneM. OyHKuus y = g u e€ rpadux
41. [IpoekTHas nesATeIbHOCTh 1
42. Koumponvnas paboma Ne 3 1
43. AHanun3 KOHTPOJIbHOM paboTsl. Pabora Hax ommbkamu. 1
I'naga 2. Keaopammuwie xkoprnu. /leiicmeumenshoie uucaa (26 u.)
44, ®ynkius y = x? u eé rpaduk 3
45,
46.
47. KBaapartHbeie kopHH. ApudMeTHYECKU KBaAPAaTHBINH KOPCHb 3
48.
49,
50. MHO€eCTBO H €T0 JIEMEHTHI 2
51.
52. [Tonmuo)kecTBO. Oniepanuu HajJ MHOXKECTBaAMU 2
53.
54, YucrioBble MHOXKECTBA 2
55.
56. CaoiicTBa apu(PMETUYECKOTO KBAJPATHOTO KOPHS 3
57.
58.
59. ToxnecTBeHHbIe TPeoOpa30BaHUs BBIPAKEHHUM, CoepKaIIIX 4
60. apupMeTHUECKUe KBaJIpaTHbIe KOPHU
61.
62.
63. DyHKIWMA y = Vx 1 eé rpaduk 3
64.
65.
66. IToBTOpenue no reme: «KBagpaTHble KOPHU» 1
67. [IpoekTHas neATeTbHOCTh 1
68. Koumponvhas paboma Ne 4 1
69. AHaIM3 KOHTPOJIbHOM paboThl. PaboTa Haj ommOKaMy. 1
I'naesa 3. Keaopammnuwie ypasuenusn (27 u.)
70. KBanpatnsie ypaBHeHUs. PellieHre HETOMHBIX KBaIPaTHBIX 3
71. YpaBHEHUH
72.
73. ®dopMya KOpHEH KBaIPaTHOTO YpaBHEHUS 3
74.

75.




76. Teopema Buera
77.
78.
79. IToTOpenue no teme: «KBagpaTueie ypaBHeHnus. Teopema Buera» 1
80. Koumponvnas paboma Ne 5 1
81. AHanM3 KOHTPOJIbHOM paboThl. PaboTa Hax ommbkamu. (pe3eps) 1
82. KBanpatHslii TpéxuiieH 3
83.
84.
85. Penrenue ypaBHeHHIA, CBOJSIINXCS K KBAIPATHBIM YPaBHEHUSIM
86.
87.
88.
89. ParnmonanbHbIe ypaBHEHHS KaK MaTeMaTHIECKUE MOJICITN
90. peabHBIX CUTYAIH
91.
92.
93. [ToBTropenue mo teme: «KBaapaTHbiil TpéxwieH. Penrenne

YpaBHEHHMIA, CBOJSIINXCS K KBaJIPATHBIM YPaBHEHUsIM. PeeHue

3aj1a4 C MOMOIIBIO PAIIMOHATIBHBIX YPABHCHUN
94, [IpoekTHas nesTeITbHOCTh
95. Koumponvnas paboma Ne 6
96. AHaiu3 KOHTPOJIbHOM paboThl. PaboTta Hax ommbOkamu.

Ilogémopenue u cucmemamusayus yueono2o mamepuana (4 u.)

97. [ToBTOpeHue u cucremaru3anus y4eOHOro MaTepuana 3a Kype
98. anreOpsI 8 Ki1acca
99. Koumponvnas paboma Ne 7 (umozosas)
100. AHanu3 KOHTPOJIbHOM paboTel. PaboTta Hax ommOkaMu.
101 BITP
102

Tembl npoexToB 8 KIace

Poccuiickue KeHIMHBI-MaTEMaTUKU

Jleonapn Diinep — BEIMKUIM MaTEMaTHK

Marematnueckre TEpMUHBI U CUMBOJIBL. VICTOpHS BOSHUKHOBEHUS U Pa3BUTHSL.
Anroput™ EBkinna u nuHelHbIe TMO(QAHTOBBI YPaBHEHUS.

ITapangoKChl TEOpUM MHOKECTB.

Manas teopema Pepma.

ITouck nHBapuaHra.

IIpuHIMI KpaiHero.

LNk WD



9 kiace

MNe n/n Tema Konus.
uacos
1-3 IToBTrOopenue kypca 8 kinacca 3
4 BxoaHoii KOHTPOJIb 1
I'naga 1. Hepasencmea (19 u.)
5. YuciioBbie HEPABEHCTBA 2
6.
7. OCHOBHBIE CBOMCTBA YMCIIOBBIX HEPABEHCTB 2
8.
9. CroxeHre ¥ YMHOXKCHHE YUCIIOBBIX HepaBeHCTB. OleHNBaHHE 3
10. 3HAUEHUS BBIPAKEHHUS.
11.
12. HepaBeHcTBa ¢ 01HOM IEPEMEHHOM. 1
13. Pemenne nuHeiiHbIX HEPABEHCTB C OHOM NepeMeHHOoM. Yucno- 4
14. BbI€ IPOMEKYTKHU.
15.
16.
17. CucreMbl TUHEIHBIX HEPABEHCTB C OAHON MEPEMEHHOM. 3
18.
19.
20. IToBTOpenue no reme: «HepaBeHcTBa» 1
21. Koumponvnas paboma Ne 1 1
22. AHaJiu3 KOHTPOJIbHOM paboTsl. PaboTta Haj ommbKkamu. 1
23. ITpoekTHas NesTeNbHOCTD. 1
I'nasa 2. Keaopamuunasn ¢pynxuyus (31 u.)
24, [ToBTOpEHME 1 pacmIpeHne CBeIeHUH 0 PYHKIUH. 3
25.
26.
27. CgoiicTBa (hyHKIHH. 3
28.
29.
30. [Toctpoenue rpaduka pynkimm y = Kf (X). 2
31.
32. [Moctpoenue rpadukos pynkmit y =f (X) + buy =1 (x + a). 4
33.
34.
35.
36. KBanpatuunas GyHkuus, e€ rpaguk 1 cBoicTBa. 4
37.
38.
39.
40. [ToBTopenue no teme: «Pyukuus. Kagparnunas ¢pynkuus, eé 1
rpaduK U CBOWCTBAY.
41. Koumponvnas paboma No 2 1
42. AHain3 KOHTPOJILHOHM paboTsl. PaboTta Hax ommbKkamu. (pe3eps) 1




43. [TpoexTHast NesTETHLHOCTD. 1
44, Pemienne kBagpaTHbIX HEPABEHCTB. 4
45,

46.

47.

48. CucreMbl ypaBHEHUH € ABYMs [IEPEMEHHBIMHU. 4
49.

50.

51,

52. IToBTOpenue no teme: «Penenue kBaapaTHbIX HEPABEHCTB. 1

CucreMbl ypaBHEHUH € IBYMS IEPEMEHHBIMI.
53. Koumponvnas paboma No 3 1
54, AHanmM3 KOHTPOJIbHOM paboThl. PaboTa Han ommbOkamu. (pe3eps) 1
Inasa 3. dnemenmut npuxknaonou mamemamuxu (20 u.)

95. Marematuueckoe MOJCIMPOBAHUE 2
56.

57. [TporieHTHBIE pacUETHI 3
58.

59.

60. AOCONIOTHAS 1 OTHOCHUTEJIbHAS MTOTPEITHOCTH 2
61.

62. OcHoBHbIE TpaBUIa KOMOUHATOPUKH 3
63.

64.

65. YactoTa 1 BEpOSITHOCTb CIIy4altHOTO COOBITHS 2
66.

67. Krnaccuueckoe onpeneneHne BEposITHOCTU 2
68.

69. HayanbHble cBeIEHUS O CTATUCTUKE 2
70.

71. IToBTOpeHMe 1o TemMe: «IeMEeHThI IPUKIAJHOW MaTEeMaTUKH 1
72. Koumponvnas paboma No 4 1
73. AHaJIu3 KOHTPOJIbHOM paboTsl. PaboTta Haj ommbKkamu. 1
74. IIpoekTHas NesTeNnbHOCTD. 1

TI'naea 4. Yucnoswvie nocnedosamensvrocmu (19 u.)

75. YucIioBbBIE ITOCIEN0BATEIBHOCTH 2
76.

77. Apudmernueckast mporpeccus 3
78.

79.

80. CymMa N nepBbIX YWIEHOB apu(pMETHUUECKOI Mporpeccuu 3
81.

82.

83. ['eomeTpuyeckas nmporpeccus 3
84.

85.

86. CymMa N nepBBIX YJIEHOB FEOMETPUUECKON MPOrpeccuu 3
87.

88.

89. CymMa 6eCKOHEUHOW Te€OMETPHUECKON MPOTPeccuy, Y KOTOpOn 2
90. MOJYJIb 3HAMEHATEJISI MCHbIIIE 1.




91. IToBTOpeHwue nmo Teme: «YUCIOBbIC MOCIEAOBATEIBHOCTI 1

92. Koumponvnas paboma Ne 5 1

93. AHanmm3 KOHTPOJIbHOM paboThl. PaboTa Hax ommOKamu. 1
Ilogmopenue u cucmemamuzayus yueonozo mamepuana (5 4.)

94, [ToBTOpEHME M cUcTeMaTH3alMs Y4eOHOTo MaTepuraa 3a Kypc 3

95. anredpsl 9 Knacca

96.

97. HToroBasi KOHTpoOJIbHAs paboTa 1

98. AHain3 KOHTPOJIBLHOHM paboTsl. Pabora Hax ommbkamu. 1

99. BITP 2

100.

101. PITP 2

102.

Tembl IPOEKTOB:

CoNaRrwdE

Brinaromuecs poccuiickue MaTeMaThuKu

Cummerpus B anredpe

CucTtembl TUHEHHBIX HEPABEHCTB U PEIICHUE YSKOHOMHYECKUX 3a71a
Or TaitHonUCH K Kpuntorpahuu

O¢ddexTuBHBIE METOIBI 10KA3aTEIHCTBA HEPABEHCTB

I{ertapIe ApoOH

['eomeTpuyeckas BEpOSTHOCTh

dopmylia BKIIFOYEHUIO U UCKIIFOYEHUN

. Anre0Opanueckue ypaBHEHHS BBICIINX CTEMEHel

10. AnreOpa BbICKa3bIBAHUH




