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1. Ilnanupyemblie pe3yabTaThl 0CBOCHUSA Y4eOHOI0 MpeaMeTa « Ajaredpa»
1.1. JIn4yHOCTHBIE pe3yJIbTaThl

JlngHOCTHBIE pe3yabTaThl OCBOEHUS OCHOBHOM 00pa3oBaTeNbHOW MPOrpaMMbl OCHOBHOTO
o011ero o0pazoBaHMs OTPAXKAIOT:

1) BocnuTaHME POCCUICKONH TIpakJaHCKOW WAEHTUYHOCTU: NATPUOTU3MA, YBAXKEHUSA K
OteudecTBy, NPOLLIOE M HACTOALIEE MHOTOHAMOHAIBHOrO Hapojna Poccuu; oco3HaHue cBoel
STHUYECKON IPHHAUICKHOCTH, 3HAHUE HCTOPHUH, SI3bIKA, KyJIbTYpbl CBOErO0 Hapoja, CBOEro Kpasd,
OCHOB KYJbTYpHOIO Haciieusi HapoJoB Poccunm u dYenoBedecTBa; YCBOEHHE I'yMaHUCTHUECKHX,
JE€MOKPATUYECKUX M TPAJAULMOHHBIX LEHHOCTEH MHOIOHAI[MOHAIBHOTO POCCHUHCKOro OOIIeCTBa;
BOCIIMTaHHE YyBCTBAa OTBETCTBEHHOCTH M J0Jra nepel PoanHoi;

2) ¢opMupoBaHHEe OTBETCTBEHHOTO OTHOIICHUS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH
o0yyaromuxcs K CaMOpPa3BUTHUIO M CaMOOOpa30BaHMI0 Ha OCHOBE MOTHBALlUM K OOYYEHUI0 U
MO3HAHUIO, OCO3HAaHHOMY BBIOOPY M TIOCTPOCHMIO JajbHEUINECH HWHIMBUAYAJIHHONH TPAeKTOPUU
oOpa3zoBaHus Ha 0a3e OPUEHTHUPOBKM B MHpe Mpodeccuil U NpodecCuoHaNbHbIX MPEIIOYTEeHU, ¢
YUETOM yCTOWYHMBBIX ITO3HABATEIHHBIX HHTEPECOB, a TAK)KE HA OCHOBE ()OPMHUPOBAHHUS YBAKUTEIHHOTO
OTHOILIECHHUS K TPYAY, Pa3BUTHUS OIBITA y4acTUs B COLUAIbHO 3HAYUMOM TPYAE;

3) dopmupoBaHUE 1EIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAYKU M OOLIECTBEHHOM MPAKTHKH, YYUTHIBAIOIIEIO COLMAIBHOE, KYJIbTYpHOE, S3BIKOBOE,
JyXOBHO€ MHOI000pa3ue COBPEMEHHOT'O MHUPa;

4) dopmupoBaHHE OCO3HAHHOIO, YB@)KUTEJIBHOTO M JI0OPOXKENATeIbHOIO OTHOILEHHUS K
JIPyromMy 4ejoBEKYy, €ro MHEHUIO, MUPOBO33PEHUIO, KYIbTYpPE, S3bIKY, BEPE, IPAKIAHCKON NMO3UINH, K
UCTOpUH, KyJIbTYPE, PEIIUTUH, TPALULUAM, S3bIKaM, LIEHHOCTSIM Hapol1oB Poccum m HaponoB mupa;
TFOTOBHOCTHU U CIIOCOOHOCTH BECTU AMAJIOT C IPYTMMH JIFOJIbMU U IOCTUTaTh B HEM B3aUMOIIOHUMAaHMUS;

5) ocBoeHME COLMAIbHBIX HOPM, MPaBUJI MOBEACHUS, posied U (OPM COLMAIBHOM >KU3HU B
rpymnmax ¥ cooOIIeCTBax, BKJIIOYAs B3POCIBbIE M COLMAIBHBIE COOOIIECTBA; y4acTHE B IIKOJIBHOM
CaMOYIIPaBJI€HUM M OOLIECTBEHHOW »HM3HM B IpeAesax BO3PACTHBIX KOMIIETEHLUH C Yy4eToM
PErHOHAIBHBIX, ATHOKYJIBTYPHBIX, COLIMATIBHBIX M SKOHOMHUYECKUX OCOOCHHOCTEH;

6) pa3BUTHE MOPAJIBHOIO CO3HAHUSA U KOMIIETEHTHOCTH B PEIIEHUH MOpPAJIbHBIX IMpoOIeM Ha
OCHOBE JIMYHOCTHOTO BbIOOpa, (OpMHUpPOBAHUE HPABCTBEHHBIX YYBCTB U HPABCTBEHHOTO INOBENIEHUS,
OCO3HAaHHOTO U OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHBIM ITOCTYIIKaM;

7) dopMupoBaHHE€ KOMMYHUKAaTMBHOW KOMIETEHTHOCTH B OOIEHUU U COTPYIHHUYECTBE CO
CBEpCTHMKAaMH, AETbMHU CTapIIero M MiaJIIero Bo3pacra, B3pOCIbIMU B Ipoliecce 00pa3oBaTebHOM,
OOIIECTBEHHO MOJIE3HOM, yueOHO-UCCIIE0BATENbCKON, TBOPUECKON U IPYIUX BUJIOB JI€ATEIbHOCTH;

8) ¢dopMupoBaHHe LEHHOCTH 3J0POBOTO M Oe30macHOTO 00pa3a >KU3HU; YCBOEHHE IPaBHI
UHIUBUAYAIBHOTO M KOJUIEKTUBHOIO O€30MacHOr0 IIOBEIEHUST B UPE3BbIYAWHBIX CHUTYalUsX,
YTPOXKAIOUIUX KU3HU U 30POBBIO JIFOJIEH, IPaBUJI TOBEACHUS Ha TPAHCIIOPTE M HA JOpOrax;

9) ¢opmupoBaHuE OCHOB HKOJIOTMYECKON KYJIbTYPbl, COOTBETCTBYIOLIEH COBPEMEHHOMY
YPOBHIO  DKOJIOTMYECKOTO  MBILIUIEHHS, Ppa3BUTHE ONbITA JKOJOTUYECKH OPHUEHTUPOBAHHOU
pedIeKCUBHO-0IIEHOYHON U MPAaKTUYECKOM IeATEIbHOCTH B )KU3HEHHBIX CUTYaIUsX;

10) oco3HaHMe 3HAa4YeHHsS CEMbU B JKU3HU YEJIOBEKa M OOILECTBa, NPHUHIATHE LEHHOCTH
CEMENHOM )KU3HHU, YBAXXUTEIIBHOE U 3a00TJIMBOE OTHOIICHHE K WIEHAM CBOEH CEMbU;

11) pa3BuTHE 3CTETUYECKOIO CO3HAHMSI YEPE3 OCBOEHUE XY0KECTBEHHOIO HACJeIusl HapOa0B
Poccun n Mupa, TBOpUECKOHN AEATENBHOCTH CTETUYECKOTO XapaKTePA.

1.2. MeranpeameTHbie pe3yJbTaThl

MetanpeameTHble pe3ysibTaThl OCBOCHHS OCHOBHOM 00pa3oBaTeNIbHON NMPOrpaMMbl OCHOBHOTO
o0111ero 00pazoBaHMs OTPAXKAIOT:

1) yMeHHEe CaMOCTOSITENIHPHO OMPEEATh eI CBOETO OO0y4YeHHUsI, CTaBUTh U (POPMyIHpOBATH
st ceOsl HOBBIE 3aJaud B yueOe M MO3HABAaTEeNbHOU NESTEeIbHOCTH, Pa3BUBaTh MOTHBBI U MHTEPECHI
CBOEH MMO3HABATENbHOMN AEATEIbHOCTH;

2) yMEHHME CaMOCTOATEIbHO IUIAHUPOBAaTh IIyTH JOCTHKEHHUS I€Jled, B TOM UHUCIE
aNbTEPHATUBHBIC, OCO3HAHHO BHIOMpPATh HaubOosiee AG(HEKTUBHBIE CMOCOOBI PEIICHHS YYCOHBIX H
[I03HABATENIbHBIX 33/1a4;



3) yMeHHE COOTHOCUTh CBOM JEWUCTBUS C IUIAHUPYEMBIMU pE3yJIbTaTaMH, OCYIIECTBISTh
KOHTPOJIb CBOCH JIEATEIFHOCTH B MPOLIECCE JOCTHXKEHUS pe3yibTara, ONpeNeNiaTh criocoObl eicTBUi
B paMKax MPEJIOKEHHBIX YCIOBUH U TpeOOBAHUN, KOPPEKTHUPOBATH CBOM JACHCTBUSI B COOTBETCTBUU C
HW3MEHSIOLIENCS CUTYallue;

4) yMeHue OICHMBAThb NPABWJIBHOCTb BBINOJHEHHUS Y4eOHOHl 3ajgaud, COOCTBEHHBIE
BO3MO>KHOCTH €€ PEILICHUS;

5) BlageHUEe OCHOBAMHM CAMOKOHTPOJISl, CAMOOLICHKH, MPUHITHUS PEIIEHUN U OCYIIECTBICHUS
OCO3HAHHOTO BBIOOpA B yU4EOHOU U MO3HABATEIHHON ACSITEITLHOCTH;

6) yMeHHE ONpeNeNaTh IMOHATUSA, CO3[aBaTh O00O00IIEHUs, YCTaHABIMUBATH AaHAJIOTUU,
KJIacCCU(UIIUPOBATh, CAMOCTOSITEIbHO BBIOMpPATh OCHOBAHMUS M KPUTEPUU [UIsl KiIacCUPHUKAIUH,
YCTAHABJIMBATh PUYNMHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH JIOTHYECKOE PACCYXJACHHUE, YMO3aKIIOUECHHE
(MHIYKTUBHOE, IETyKTUBHOE U 10 AaHAJIOTUH) U JIeNIaTh BBIBOIBL;

7) yMeHHE cO3/1aBaTh, IPUMEHATH U IPEe0OPa30BhIBATH 3HAKHA M CUMBOJIbI, MOJICIIA M CXEMBbI JUIS
pelieHns yueOHbIX U [T03HABATENIbHbBIX 3a/1a4;

8) CMBICIIOBOE UTEHUE;

9) yMmeHue OpraHM30BBIBaTH Y4€OHOE COTPYAHHYECTBO M COBMECTHYIO JIESATEIBHOCTH C
YUWUTEIEM U CBEPCTHHKaMU; padOTaTh WHAUBUAYAJIbHO U B TPYIIE: HAXOAUTh OOLIEEe pelleHue U
paspemiaTth KOH(GIMKTHI HA OCHOBE COIJIACOBAHHS MO3HMIMNA W y4eTa HMHTEPEcOB; (HOPMYIHPOBATH,
apryMeHTHUPOBATh U OTCTaUBaTh CBOE MHEHHUE;

10) ymeHHE OCO3HAHHO WCIIOJIb30BaTh PEYEBBIE CpPEACTBA B COOTBETCTBUU C 3agavei
KOMMYHMKAIUM JUIsl BBIPQXKEHMSI CBOMX YYBCTB, MbICIIEH M NOTPEOHOCTEH; IUIAaHUPOBAaHUSA M
peryjsiiud CBOEH JEATENIbHOCTH; BIAJCHUE YCTHOM M IHUCbMEHHOM pPEYbl, MOHOJIOTMYECKOMN
KOHTEKCTHOM PEUblO;

11) popmupoBanue u pa3BUTHE KOMIETEHTHOCTH B 00JIACTH HUCIIOJIb30BaHUS HHPOPMAIIHOHHO-
KOMMYHMKAIIMOHHBIX TexHojoruil (nanee MKT- komnereHnun); pa3BUTUE MOTHUBALMM K OBJIA/ICHUIO
KYJIbTYpOH aKTUBHOT'O MOJb30BAHUS CIOBAPSMHU U JPYTMMHU TOMCKOBBIMU CUCTEMAMU;

12) ¢gopmupoBaHue U pa3BUTHE 3KOJOTUYECKOIO MBIIIJICHUS, YMEHUE NPUMEHSATH €ro B
MI03HABATENbHOM, KOMMYHUKAaTUBHOM, COLIMANBHON MPAKTHUKE U MPO(ecCHOHAIBHON OpUEHTAIHH.

1.3. IIpenmeTHbIe pe3yibTaThl

Buinyckuux  Hayuumcs 6 7-9 kanaccax (018 ucnonv3o8anusi 6 HNOBCEOHEBHOU JICUSHU U
obecneyeHusi B03MONCHOCIU YCREUHO20 NPOOOINCEHU 00PA3068aHUs HA OA3080M YpO8He)

DNIEMEHTHI TEOPUHM MHOXKECTB U MaTEMATUUYECKOM JIOTUKH

OnepupoBaTh Ha 0a30BOM ypOBHE' TOHSTHSMHU: MHOXECTBO, DJIEMEHT MHOXECTBa,
MIOJIMHO>KECTBO, IIPUHAJIEKHOCTB;

3a/1aBaTh MHOKECTBA MEPEUNCICHUEM HX JIEMEHTOB;

HaXOJUTh NepeceyeHne, 00beAMHEHNE, TOJJMHOKECTBO B IPOCTEHIIINX CUTYaIUSX;

ornepupoBaTh Ha 0a30BOM ypOBHE MOHATUSMHU: ONpEJEIEHHE, aKCHMOMa, Teopema,
JI0Ka3aTeNIbCTBO;

MPUBOJIUTH MPUMEPHI M KOHTPIPUMEPHI AJIs1 OITBEPKACHUS CBOUX BBICKa3bIBAHUIM.

B noBceaHeBHON KU3HU U NIPU U3YUEHUH IPYTUX MIPEIMETOB!

HCIIOJIb30BaTh rpauuecKkoe MpeACcTaBIeHue MHOXKECTB I ONMCAHUS PealbHBIX MPOLIECCOB U
SBJICHUM, TIPU PEIIEHUH 3a]1a4 APYTUX y4eOHBIX MPEIMETOB.

Yucna

1. 3meck u nmanmee — pacmo3HaBaTh KOHKPETHBIE MPUMEPHI OOIMIMX MOHSATHI MO XapaKTEPHBIM
MPU3HAKAM, BBIIIOJHATH JEUCTBHUS B COOTBETCTBUHU C OIPEACICHHEM U MPOCTEHIIMMHU CBOWCTBAMHU
MOHSATUN, KOHKPETU3UPOBATH MPUMEpPaMH 00IIHEe TTOHSTHS.

OnepupoBath Ha 0a30BOM YpOBHE TMOHSATUSMHU: HATypalbHOE YHCIIO, IIeJI0e YHCIIO,
OOBIKHOBEHHas  JIpoOb, JecATHYHas JApoOb, CMeIaHHas JApoOb, paAlMOHAIBHOE  YHCIIO,
apudmeTnyecKuii KBaJIpaTHBIN KOPEHb;

MCIIOJIb30BaTh CBOMCTBA YHCEI U MpaBUJjIa JEHCTBUHN MTPU BBITOJIHEHUH BBIYUCICHUN;

UCIIOJIb30BaTh MpPU3HAKU JAeIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBHINOJHEHUWU BBIUKUCICHUN U
pEIIeHUN HECIOKHBIX 3a/1a4;



BBINOJIHATH OKPYIJTICHHE PALIMOHATIBHBIX YHCEN B COOTBETCTBUHM C IIPABUIIAMU;

OLICHMBATh 3HAUEHUE KBAJPATHOIO KOPHS U3 MOJIOKUTEIBHOIO LIENOT0 YHUCIA;

pacro3HaBaTh pallMOHAIbHbIE U UPPALMOHAIbHbIE YHCIIA;

CpaBHMBATh YHUCIIA.

B noBceaHeBHOM KU3HU U IPU U3YYEHUHU APYTHX MPEAMETOB:

OLICHUBATh PE3YJbTAThl BBIUUCICHUM IIPU PELIEHUN ITPAKTUUECKUX 3ajiay;

BBINOJIHATH CPAaBHEHHE YUCEIl B PEAJIbHBIX CUTYalLlUsX;

COCTaBJISITh YUCIIOBBIE BBIPAXKEHMSI IIPU PELICHUM IPAKTHUUECKUX 3a1ad U 3a1ad U3 JpYyrux
y4eOHBIX IIPEMETOB.

ToxnecTBeHHbIE TPeoOpa3oBaHUs

BbInonHATE HECIIOXKHBIE PeoOpa30BaHuUs /1JIsl BBIUMCIICHNUS 3HAUYEHUI YMCIIOBBIX BBIPAYKEHUM,
COJIEpKALIMX CTEIIEHH C HAaTypaJbHbBIM [TOKa3aTelleM, CTEIEHH C LeJIbIM OTPULAaTEIbHbIM [10Ka3aTeleM;

BBITOJIHATH HECTIOKHBIE IPe00pa30BaHus ENbIX BBIPAKEHHUI: paCKpbIBaTh CKOOKHU, IPUBOIUTH
10JI00HBIE ClIaraeMble;

UCTIOIB30BaTh (OPMYINBI COKPAIIEHHOTO YMHOXEHHs (KBaapaT CyMMBI, KBaJpaT pa3HOCTH,
Pa3HOCTh KBAIpaTOB) JUIs YIIPOLEHUS BEIUMCIICHUH 3HAUYCHUH BBIpasKEHUI;

BBITNOJIHATh HECJIOXKHBIE MPeoOpa3oBaHUsl APOOHO-IMHENWHBIX BBIPAKEHUNH M BBIPAXKEHUH C
KBaJPaTHbIMU KOPHSIMH.

B noBceaHeBHOMN KU3HU U NIPU U3YYEHUH IPYTUX MIPEIMETOB!

IOHUMAaTh CMBICII 3alIMCH YUCIIA B CTAaHAAPTHOM BHJIE;

OrepupoBaTh Ha 0a30BOM YPOBHE MOHATHEM «CTAHJAPTHAS 3alIUCh YUCIIa.

VYpaBHEHMs U HEpAaBEHCTBA

OnepupoBarb Ha 0a30BOM YpOBHE MOHSTHSIMHU: PABEHCTBO, YHCIOBOE PAaBEHCTBO, YPABHEHHUE,
KOpPEHb YPaBHEHUS, pELICHHE YypPaBHEHUs, UHUCIOBOE HEPABEHCTBO, HEPABEHCTBO, peEIIEHUE
HEPABEHCTBA;

IPOBEPATH CIPABEIIMBOCTh YUCIOBBIX PABEHCTB U HEPABEHCTB;

peliaTh JMHEHHbIE HEPAaBEHCTBA M HECTIOKHBIE HEPABEHCTBA, CBOASILNECS K TMHEWHBIM;

pelaTh CUCTEMbI HECIIOKHBIX JTMHEWHBIX YPaBHEHUN, HEPABEHCTB;

IIPOBEPSTH, SBJIAETCS JIM JAHHOE YHUCIIO PEIIEHUEM ypaBHEHUS (HEPaBEHCTBA);

pelaTh KBaJpaTHble ypaBHEHUs 10 popMysie KOpHEH KBaJApaTHOTO YpaBHEHUS;

n300paxkaTh pEIIeHNs HEPABEHCTB U UX CHCTEM Ha YUCIIOBOM MPSAMOIA.

B noBce1HEBHOM JKM3HU U ITPU U3YYEHUH JPYTHX IPEIMETOB:

COCTaBJIAITh M pellaTh JIMHEHHbIE ypaBHEHUS NPU PEIIEHUH 3ajad, BO3HUKAIOIIUX B JIPYTUX
y4eOHBIX IpeaAMeTax.

DyHKIUMU

Haxonuth 3HaueHune GyHKIMU 1O 33JaHHOMY 3HAUEHHIO apTyMEHTa;

HaXOJUTh 3HAUEHUE apIyMEHTa M0 33JaHHOMY 3HAY€HUIO (DYHKIIMU B HECJIOXKHBIX CUTYalIHSIX;

OIPEACIIATH MOJO0XKEHUE TOYKHU 110 €€ KOOpPANHATaM, KOOPAUHATHI TOUKHU I10 €€ MOJ0KEHUIO Ha
KOOPJMHATHOM MIIOCKOCTH;

no rpaduky HaxXoAWTh 0O0JAacTh ONpEeAETeHHsS, MHOXKECTBO 3HAYCHUH, HYIM (QYHKLUH,
MIPOMEXYTKH 3HAKOTIOCTOSIHCTBA, TPOMEXKYTKH BO3pACTaHUsI U yObIBaHUS, HAUOOJIbIIIEe U HAUMEHbIIIEEe
3Ha4YeHus1 QyHKIINY;

CTPOUTH rpapuK JMHEHHON PYHKINH;

IpOBEPATh, SABISETCA JM JaHHbIM Tpaduk rpaduxkoM 3amaHHOW (GYHKUMU (JMHEHHOH,
KBaJIpaTU4HOI, 00paTHOW MPOMOPLHUOHATIBHOCTH);

OTpeNeNATh NPUOIMKEHHBIE 3HAaUEHUSI KOOPIMHAT TOUKH IepecedeHus rpagukoB GyHKINT;

ornepupoBath Ha 0a30BOM ypOBHE MOHSATHSAMH: MOCJIEAOBATEIbHOCTh, apU(pMeTHUecKas
Iporpeccusi, reoMeTpudecKas porpeccus;

pelaTth 3a/la4l Ha MPOTPECCHH, B KOTOPBIX OTBET MOXKET OBITh MOJYYEH HEMOCPEICTBEHHBIM
noJicueToM 6e3 nmpuMeHeHus popmyi.

B noBceaHeBHOM KU3HU U IPU U3YYEHUHU APYTHX MPEAMETOB:



UCIOJIb30BaTh TPa(UKKU peabHbIX MPOLECCOB M 3aBUCUMOCTEH Il ONPENENIEHUs] X CBOWCTB
(Haubonpliie W HaMMEHbIIWME 3HAYCHHs, NPOMEXKYTKM BO3pAaCTaHHUs U YObIBaHMsA, OOJIACTH
MOJIOKUTEIBHBIX U OTPULIATENIbHBIX 3HAYEHUH U T.11.);

UCIIOJIb30BaTh CBOWCTBA JIMHEHHON (YHKIMM W ee TpaduK Npu PEUIeHHWH 3ajad U3 IPYrux
y4eOHBIX IIPEMETOB.

CrarucTtuka u TeopHst BEpOSITHOCTEN

HmeTp mnpencTaBleHHE O CTaTUCTUYECKHX XapaKTEPUCTHKAaX, BEPOATHOCTH CIy4alHOIO
COOBITHSI, KOMOMHATOPHBIX 33/1a4aX;

pewmiath IMpOCTeHIIMEe KOMOMHATOPHbBIE 3aJaud METOAOM IPSMOrO0 U OpPraHU30BaHHOTO
nepedopa;

NPEJCTaBIIATh JaHHbIE B BUE TAOIHII, JUarpamMm, rpauKoB;

YUTaTh MH(OPMAIUIO, TPEICTABICHHYIO B BUJIE TAOIULIbI, AUArpaMMBbl, rpaduka;

OIPEAEIATh OCHOBHBIE CTATUCTUUECKUE XapaKTEPUCTUKH YHCIOBBIX HA0OPOB;

OLIEHUBATh BEPOATHOCTh COOBITHS B IPOCTEHIINX CIYy4asX;

UMETb MPECTABICHUE O POJIM 3aKOHA OOJIBIINX YMCET B MACCOBBIX SIBJICHUSX.

B noBce1HEBHOM JKM3HU U ITPU U3YYEHUH JPYTHX IIPEIMETOB:

OLIEHUBATh KOJIMYECTBO BO3MOXKHBIX BAPUAHTOB METOJIOM Iepedopa;

UMETb IPEJCTABICHNUE O POJIM IPAKTUYECKU JOCTOBEPHBIX M MATOBEPOSTHBIX COOBITHIA;

CpPaBHMBAaThb OCHOBHBIE CTaTUCTHMUECKHUE XapaKTEPUCTUKH, MOJyYEHHBIE B IMPOLIECCE PEIICHUS
IIPUKJIAIHON 3a/1a4M, U3Y4ECHHsI PEAJIbHOTO SIBJICHMUS,

OLICHUBATh BEPOSITHOCTh PEAIbHBIX COOBITHI U SBJICHUI B HECIOKHBIX CUTYalUsX.

TekcToBble 3aaun

Pemrate HecOXKHBIE CIOKETHBIE 3a/1a4M PA3HBIX THIIOB HA BCE apUPMETHIECKHUE ACHCTBUS;

CTPOUTH MOJIENIb YCIIOBHUS 3a/aud (B BMJE TaOJUIbI, CXEMbl, PUCYHKa WM YpaBHEHMs), B
KOTOPOM J1TaHbl 3HAYEHUS JIBYX U3 TPEX B3aMMOCBS3aHHBIX BEJIMYMH, C II€JIbIO TIOMCKA PELICHUS 3a/1a4U;

OCYILECTBIIAATh CIIOCOO IMOMCKA PpEIIEHUs 33Ja4yd, B KOTOPOM PpACCYXJEHUE CTPOUTCS OT
yCIIOBUS K TpeOOBAaHUIO WIIM OT TPEOOBaHUS K YCIIOBHIO;

COCTaBIIATH IUIAH PELEHUS 3a7a4u;

BBIJIETISITh 3TAIlbl PEIICHUs 3a1a4H;

MHTEPIPETUPOBATh BBIYUCIUTEIBHBIE pE3ybTaThl B 3aJade, MCCIEAO0BATh IIOJYyYEHHOE
peuieHue 3a1a4u;

3HATh pa3IMuue CKOPOCTeH 00BEKTA B CTOSTUEH BOJIE, TPOTUB TEUCHUS U 110 TEUCHUIO PEKH;

pemaTh 3a/1a4 Ha HaX0XK/IEHWE YaCTH YKcia U Yhclia T0 €ro 4acTu;

pelaTh 3ajjauyd pa3HbIX TUIOB (Ha paboTy, Ha MOKYNKH, Ha JBU)KEHHUE), CBSI3BIBAIOLINX TPH
BEJIMYMHBI, BBIACIATH 3TH BETUYUHBI U OTHOLICHUS MEKIY HUMU;

HaXOJUTh MPOLEHT OT YMCJIA, YUCJIO MO MPOLEHTY OT HEro, HaXOAUTh NPOLIEHTHOE CHUKEHHE
WM MIPOLIEHTHOE MOBBIILICHUE BETUYNHBL;

peIaTh HECIIOKHBIE JIOTHYECKUE 3a7a4l METOJJOM PacCy X ICHUH.

B noBcenHEeBHOM KU3HU U MTPU U3YYEHUH JPYTHX IPEIMETOB:

BBIIBUTaTh TUIIOTE3bl O BO3MOXHBIX NPEIEIIBHBIX 3HAUEHUSX HCKOMBIX B 3a/a4€ BEJIWYMH
(menatb NPUKUIKY).

HcTopus MmaTeMaTuku

OnuceIBaTh OTAENbHBIE BBIJAIOLINECS Pe3yIbTaThl, HOJYyYEHHBIE B XO/I€ PA3BUTHSI MAaTEMaTUKU
KaK HayKU;

3HAaTh MPUMEPHl MaTEMaTHYECKUX OTKPBITUM M UX aBTOPOB, B CBSA3M C OTEYECTBEHHOW U
BCEMHUPHOHN UCTOPHUEH;

MOHMMATh POJIb MaTEMaTUKU B pa3BuTuu Poccun.

MeTto1bl MaTEMaTHKN

Br16upaTh noaxoaquuii H3y4eHHbIH METO/T AJIsl pEIIeHUs U3YUYE€HHBIX TUIIOB MaTeMaTHYEeCKUX
3ajauy;

[IpuBOAMTH TpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B OKPYKAIOIIEH NEUCTBUTEIBHOCTH
U IIPOM3BEJIEHUSAX UCKYCCTBA.



Buinycknux  nomyuyum  8o3modxcHocmv  Hayyumscs 6 7-9  kaaccax 0ns obecneueHus:
B03MOIHCHOCIU YCREUHO20 NPOOOINCEHUS 00PA308aAHUsL HA OA3080M U YeNYONIeHHOM YPOBHAX

DNEeMEeHTHI TEOPHUH MHOKECTB U MAaTEMAaTUYECKOM JTIOTUKH

OrniepupoBaTh TMOHSATUSMU: OIPEICICHUE, TEOpEMa, aKCMOMa, MHOXECTBO, XapaKTEPUCTUKHU

3nech W Janee — 3HATh OMNpPEACNICHUE IMOHATHSA, YMETh IOSICHATH €ro CMBICI, YMETh

HCIIOJIB30BATh.
MHOJKECTBA, JJIEMEHT MHOXKECTBA, MyCTOE, KOHEYHOE W OECKOHEYHOE MHOMXECTBO, IMOIAMHOMXKECTBO,
MIPUHAIC)KHOCTD, BKIIFOUCHHUE, PABEHCTBO MHOXKECTB;

n300pakaTh MHOYKECTBA U OTHOIIICHHE MHOYKECTB C TTIOMOIIbIO KPYroB Dijiepa;

OTIpPEACNATh TPHUHAJICKHOCTh JJIEMEHTa MHOXECTBY, OOBECIMHEHHIO U IEPECEUCHUIO
MHOJKECTB;

3a/1aBaTh MHOXKECTBO C ITOMOIIIbIO MTEPEUUCIICHUS SJIEMEHTOB, CIIOBECHOT'O OIMCAHUS,

OTNIEpUpPOBATh TOHATHUSAMHU: BBICKAa3bIBAaHWE, WMCTHHHOCTh W JIOKHOCTh BBICKA3bIBAHUS,
OTPHUIIAHUE BBICKA3bIBAaHUM, OINEpaIlMU HAJl BHICKA3bIBAHUSIMU: U, WJIM, HE, YCIOBHBIC BBICKA3bIBAHUS
(MMIUTMKALIAN );

CTPOUTDH BBICKA3bIBAHUS, OTPUIIAHHS BHICKA3bIBAHUIA.

B noBcenHEBHOM KU3HU U TIPU U3YYCHUH IPYTHX IPEIMETOB:

CTPOUTD LIETIOYKH YMO3AKJIFOUCHH Ha OCHOBE MCITOJIb30BAaHUS MTPABUJI JIOTHUKH;

HCITOJIB30BaTh MHOXKECTBA, OINEpAIlMi C MHOXECTBAMHU, UX IpadUuecKOe MpeCTaBICHUE IS
OMHCAaHUs PEAbHBIX MPOIECCOB U SIBJICHUH.

Yucna

OrniepupoBaTh MOHSATHUSMU: MHOXXECTBO HATypajbHBIX YHCEN, MHOXKECTBO IIEIBIX YHCET,
MHOXECTBO pallMOHAIBHBIX YHCEJ, HPPAIMOHAIIBHOE YHCIIO, KBaapaTHBIM KOPEHb, MHOXECTBO
NENUCTBUTENBHBIX YHCEJ, TeOMETpUUYecKash WHTEPIpETalusl HATYPAIbHBIX, IEJIBIX, pPalMOHAIbHBIX,
JeHCTBUTEIbHBIX YUCEI;

MOHUMATh U OOBACHSITH CMBICI TTO3UIITMOHHOM 3aITMCH HATYpPaJIbHOTO YHCIIA;

BBINIOJIHATh BBIYMCIICHUS, B TOM YHCJIE€ C HCIOJb30BAHUEM MPUEMOB PALMOHAIBHBIX
BBIYHCIICHHI;

BBITNIOJIHSTh OKPYTJIEHUE PAallMOHAIBHBIX YHCEI C 33JaHHON TOUYHOCTBIO;

CpPaBHUBATH PAllMOHATIBHBIC U UPPAIMOHAIILHBIE YHUCIIA;

MPEJICTABIISTh PAIMOHATILHOE YHCIIO B BUJIE ACCITUYHOU IpOOH

YIOPSAIOYMBATE YHCIIA, 3aIMCAHHBIE B BUC OOBIKHOBEHHOM U JIECSITUYHON APOOH;

Haxoauth HOJl n HOK 4uncen u ucnosb30BaTh UX MPHU PEIICHUU 3a/1a4.

B noBcenHeBHOM KU3HU U TIPU U3YyUEHUU JAPYTUX MPEAMETOB:

NPUMEHSTh TpPaBHUJIa MPUONMIKEHHBIX BBIYMCICHUN MPH PEIIeHWH MPAKTUYECKUX 3a1ad |
pelIeHN  3a/1a4 IPYTUX y4eOHBIX MPEAMETOB;

BBINIOJIHATh CPAaBHEHUE PE3yJbTAaTOB BBIYMCICHUMN MPU PEUICHUU MPAKTHUECKUX 3a]a4, B TOM
YHUCJIe PUOTKEHHBIX BBIUUCICHUH;

COCTaBJISITh U OLIEHUBATh YMCIIOBBIE BBIPAKEHUSI TIPU PEIICHUU MPAKTUUYECKUX 3a/1a4 U 33]1a4 U3
JIPYTUX YIEOHBIX TTPEIMETOB;

3alUCBhIBaTh U OKPYIJISATh YHCIIOBBIE 3HAYEHUS! PEATIbHBIX BEJIMYMH C UCTIOIb30BAHUEM Pa3HbBIX
CUCTEM MU3MEPEHUS.

ToxxaecTBeHHbBIE TpeoOpazoOBaHUs

OnepupoBaTh TOHATHUSAMH CTENEHW C HATypaJbHBIM IIOKa3aTeleM, CTENeHH C IeIbIM
OTPHULIATENLHBIM MOKa3aTeIeM;

BBITIOJIHITH TMPE0Opa30oBaHUs IIENIBIX BBIPAKCHUIN: JEUCTBUS C OJHOWICHAMHU (CIIOKEHHE,
BBIUUTAaHUE, YMHOKEHUE), IEHCTBUS C MHOTOWIEHAMHU (CI0XKEHHUE, BRIYUTAHNE, YMHOKEHHUE);

BBITIOJTHSTH Pa3JIOKCHHE MHOTOYICHOB HAa MHOMKHUTEIH OJHHUM M3 CIOCOOOB: BBIHECEHHE 3a
CKOOKY, TPYMITUPOBKA, UCIOIh30BaHUE (POPMYI COKPAIIICHHOTO YMHOKCHHUS,

BBIICNIATH KBaJIpaT CYMMBI U PA3HOCTH OJTHOWICHOB;

packiIabIBaTh HA MHOKUTEIH KBAJAPATHBIA TPEXUJICH,



BBINOJIHATH NPE0Opa30BaHUs BBIPAKEHHM, COAEPKALIMX CTENEHH C LIEIBIMU OTPULATEIbHBIMU
MOKa3aTesIMH, MEPEXOIUTh OT 3alUCH B BUJAE CTEMEHU C LEJIBIM OTPHUIATENBbHBIM IOKa3aTelieM K
3amucH B BUJIE APOOH;

BBINOJIHATE TPEOOpPa3OBaHMs JPOOHO-pAIIMOHAIBHBIX BBIPAXECHUN: COKpaIllleHHe JpoOeH,
IpUBEJeHUE alreOpandeckux ApoOeil K oOlieMy 3HAMEHATENl0, CIOXEHHE, YMHOXKEHME, JIeJeHUe
anreOpandeckux JApoOeil, BO3BeAeHHE anreOpanyecKkoil JIpodM B HATypalbHYIO U  LEIYIO
OTPULIATEIIBHYIO CTEITIEHb;

BBINOJIHATH MPEOOPA30BaHMS BEIPAKEHUH, COJIEpKAIUX KBaIpaTHbIE KOPHH;

BBIJICJIATh KBaJpaT CyMMbI WM PAa3HOCTHU JIByWIEHA B BBIPAKEHUSIX, COJEPKAIUX KBaJpaTHbIE
KOPHH;

BBINOJIHATH MIPE0Opa30BaHMs BHIPAKEHUH, COJIEPIKAIUX MOAYIIb.

B noBceaHeBHOM KU3HU U IPU U3YYEHUHU APYTHX MPEAMETOB:

BBITOJIHATH MPEOOPA30BaHMS U ICHCTBHS C YNCIIAMH, 3aIMCAHHBIMU B CTAaHIaPTHOM BUJIC;

BBINOJIHATh NpeoOpazoBaHMs aNreOpauMyeckuX BBIPDAKEHUM IPU pPELIEHUH 334ad  JpYrux
y4eOHBIX IPEMETOB.

VYpaBHEHMs U HEpPAaBEHCTBA

OnepupoBaTh TOHSTUSMHU: YpPaBHEHHE, HEPABEHCTBO, KOpPEHb YPAaBHEHUS, peEIICHUE
HEpaBEHCTBA, PaBHOCWIbHbBIE YPaBHEHUS, 00JIaCTh OINpe/IeIeHUs] ypaBHEHUs (HEPaBEHCTBA, CUCTEMBbI
YpaBHEHU WM HEPABEHCTB);

pewiatb JIMHEHHBbIE YpPAaBHEHHs M YpPaBHEHMs, CBOJMMbIE K JIMHEHHBIM C IOMOILBIO
TOKIECTBEHHBIX MTPE0Opa30OBaHuUi;

peliath KBaJpaTHble YPaBHEHUS M YpPAaBHEHMs, CBOJUMBIE K KBaJpPaTHbIM C IOMOUIbIO
TOKIECTBEHHBIX MTPE0Opa30BaHuUM;

pewarb JpoOHO-TMHENHHbIE YPABHEHUS;

pelarh pocTeiile HppaluoHaIbHbIE YPaBHEHHUS BUA ¥ F(x)= a, \/f (x)= \/g ().

Xn =a.

pelaTe ypaBHEHUS BUAA ;

pemarh ypaBHEHHUsI CIOCOOOM PA3JIoKEHUsI Ha MHOYKUTENN U 3aMEHBI IEPEMEHHOM;

UCIIOJIb30BaTh METOJI MHTEPBAJIOB ISl PELIEHHUS LENbIX U JPOOHO-pallMOHATILHBIX HEPABEHCTB;

pemiaTh JMHEHHbIE YpaBHEHHS U HEPaBEHCTBA C TapaMeTpamy;

pelaTh HECIIOKHBIE KBAaJPATHBIE YPAaBHEHHUS C TapaMeTPOM;

pelaTh HEeCI0KHbIE CUCTEMBI JINHEHHBIX YpaBHEHUI C TapaMeTpamu;

pelaTh HECIOKHBIE YPABHEHUS B LIEJIBIX YHCTIAX.

B noBceaHeBHOMN KU3HU U IPU U3YYEHUH JIPYTUX MTPEIMETOB:

COCTaBJIATh W PEIATh JUHEWHBIE U KBAJIpaTHBIE YPAaBHEHUS, yPaBHEHUS, K HUM CBOJSIIMECS,
CUCTEMBI JINHEHHBIX YpaBHEHUH, HEPABEHCTB MPU PEUICHUH 3a/1a4 IPYTUX y4eOHBIX MPEIMETOB;

BBITOJIHATh OLIEHKY IPaBIONOA0OMS pe3ybTaToB, MOJYyYaeMbIX MPH PEIIEHUH JTUHEWHBIX U
KBaJIpaTHBIX YPABHEHMH U CUCTEM JIMHEHHBIX YPaBHEHHMH W HEPABEHCTB MPH PEIICHUU 3a]ad JPYrHxX
y4eOHBIX TPEJMETOB;

BbIOMpaTh COOTBETCTBYIOLINE YpaBHEHHS, HEPaBEHCTBA WM UX CUCTEMbI JJISi COCTaBJICHUS
MaTEMaTHYECKON MOJIENHN 3aJaHHON peaIbHOM CUTyalluy WU MPUKIIAAHOM 3a7a4u;

YMETh MHTEPIPETUPOBATH MOITYUESHHBIN NPU PEIICHUH ypaBHEHUS, HEPABEHCTBA UM CHCTEMBI
pe3yJIbTaT B KOHTEKCTE 3a/laHHOM pealbHON CUTYalluy WM IPUKIIAJHON 3aJa4uH.

DyHKIMU

OnepupoBaTh MOHATUAMH: (YHKIMOHANbHAs 3aBUCHUMOCTb, (YHKIMA, Tpapuk QyHKIUH,
crocoObl 3aaHusl GYHKIMH, apryMEHT W 3HaueHue (YHKIHH, 00JIaCTh OMpPENeTeHUsS U MHOXXECTBO
3HaYeHUH (QYHKIUH, HYIM (YHKIHH, MPOMEXYTKH 3HAKOIOCTOSIHCTBA, MOHOTOHHOCTH (DYHKIHH,
YEeTHOCTh/HEUYETHOCTh (DYHKIINU;

CTpOUTh TpadUKU JTUHEHHOW, KBaJpaTUYHOM (GYHKUMH, OOpaTHOW MPONOPIHOHAIBEHOCTH,

byHKIMM BUIA: X+b y:ﬁ, y=€/§, y=Ix:



Ha TMpUMepe KBaJApaTHUHOM (YHKUIMH, HMCIONb30BaTh IMpeoOpa3oBaHus rpaduka (GyHKUIUU
y=f(x) w1t nocrpoenus rpadukos Gynxuuii Y = af (kx+b)+c.

COCTaBIISITh YPABHEHHS NPSIMON IO 3alaHHBIM YCJIOBHSIM: MPOXOJAIICH Yepe3 JIBe TOYKH C
3aJJaHHBIMU KOOpJIMHATAMU, IPOXOSIIEH Yepe3 JaHHYIO TOUKY U MapaieIbHONW JaHHON NpSIMON;

UCCIIeIOBATh (PYHKIIHIO 110 €€ TpaduKy;

HaXOJUTh MHOXXECTBO 3HAYCHWM, HYJIH, MPOMEKYTKH 3HAKOIOCTOSIHCTBA, MOHOTOHHOCTH
KBaJpaTUYHON ()YHKIINH;

OIepupOBaThH MOHSITUAMU: MOCIIEZI0BATEIbHOCTb, apudmernyeckas nporpeccus,
reOMETPHUUYECKasi IPOTPECCHs;

pelaTh 3a7a41 Ha apu(METHYECKYI0 U TEOMETPUUECKYIO IIPOrPECCHIO.

B noBcegHEeBHOM KU3HU U PU U3YYEHUH JIPYTHX MPEIMETOB:

WUTIOCTPUPOBATh C TOMOINBIO Tpaduka peajbHYI0 3aBUCUMOCTh WM TpoIecc MO HX
XapaKTePUCTHKAM;

HCIIOJIb30BaTh CBOMCTBA M rpauK KBaIpaTUYHOW (DYHKIUU MPU PEUICHUH 3a/ad U3 JIPYrHx
y4eOHBIX IPEMETOB.

TekcToBble 3a1aun

PemaTh mpocThie U CIOKHBIC 33JIa4H Pa3HBIX TUIIOB, a TAKXKE 3aJIa4H IMOBBIIIICHHOW TPYTHOCTH;

HCIIOJIb30BATh Pa3HbIE KPATKHE 3allUCH KaK MOJEIN TEKCTOB CIIOKHBIX 33Ja4 JJi TOCTPOCHUS
MTOVICKOBOW CXEMBI M PEIICHUS 33]1a4,

pa3iauyaTh MOJeNb TEKCTa M MOJENb pEeIlIeHUs 3a7aud, KOHCTPYUPOBAaTh K OJHOW MOJAENHU
pEIICHUS HECIOKHON 3a7]a9i Pa3HbIe MOJICIIH TEKCTA 33][a4H;

3HAaTh U MPUMEHATH 00a crmocoba Moucka pemieHus 3agad (0T TpeOOBaHMS K YCIOBUIO U OT
yCIJIOBUS K TpeOOBaHUIO);

MOJICTTUPOBATh PACCYKICHUS MPHU TIOMCKE PEIICHUs 3a1a4 C TOMOIIBIO rpad-CXeMbl;

BBIJICTISITE 3TAIBI PEIICHUS 33/1a49H U COJICPIKaHNEe KaXKIO0Tr0 dTara;

yMeTh BBIOMpaTh ONTHUMAJBHBIM METOJ pEIIeHHUs 3aJaud M OCO3HaBaTh BBIOOp METOa,
paccMaTpuBaTh Pa3IMIHBIC METO I, HAXOAUTH Pa3HbIC PEIICHUS 3a]a9d, €CIIM BO3MOXKHO;

aAHAIM3UPOBATH 3aTPYAHEHUS MIPH PEIICHUH 3a]1a4;

BBITIOJHATh PA3IMYHBIC MPEOOPa30OBaHMs TPEUIOKCHHON 3aJjau, KOHCTPYHUPOBATh HOBBIC
3aJlau¥ U3 IaHHOM, B TOM YHCIie OOpaTHBIE;

UHTEPIPETHPOBATh BBIYUCIUTEILHBIC pPE3yIbTaThl B 3ajlade, MCCIEAOBATh TOTy4EeHHOE
pellieHre 3a1auu;

AHAIM3UPOBATH BCEBO3MOXKHBIE CHUTYAIlMU B3aMHOIO PACIOJOXKEHUS JBYX OOBEKTOB H
W3MEHEHHUE UX XapaKTePUCTUK TPU COBMECTHOM JIBXKEHUHU (CKOPOCTh, BpEMs, PAacCTOSHUE) MpU
pelieHny 3a7ad Ha JBW)KCHHE JIBYX OOBEKTOB Kak B OJHOM, TaK W B IPOTHBOIOJIOKHBIX
HaIpaBJICHUSAX;

UCCIICIOBAaTh BCEBO3MOXKHBIC CHUTYyalldd TIPH PEIICHWW 3a7ad Ha JIBIDKEHUE 10 peKe,
paccMaTpuBaTh pa3Hble CUCTEMBI OTCUETA;

pemarh pa3HOOOpa3HbIE 3a7a4H «HA JaCTH,

pemate ¥ OOOCHOBBIBATH CBOE peIlIeHHE 3adad (BBIACIATh MATEeMAaTUYECKYI0 OCHOBY) Ha
HAXOXICHUE YaCTH YHCIIa M YUCJIA TI0 €r0 YacTH Ha OCHOBE KOHKPETHOTO CMBICIIA JPOOH;

OCO3HABaTh M OOBSICHATh UACHTUYHOCTH 33/1a4 PAa3HBIX TUIIOB, CBS3BIBAIOIINX TPH BEIHUHHBI
(Ha pab®oTy, Ha TOKYIIKH, Ha JIBFDKCHHWE), BBIICIATH OTH BEIUYHHBI M OTHOIICHUS MEXIy HUMH,
MPUMEHSITh UX MPHU PEUICHUH 3a/1a4, KOHCTPYUPOBATh COOCTBEHHBIC 33/1a4 YKa3aHHBIX THIIOB;

BJIQJICTh OCHOBHBIMH METOJ/IAMH PEIICHUS 33]]a4 Ha CMECH, CIUIaBbl, KOHIICHTPAIUH;

peliaTth 3aa4d Ha MPOICHTHI, B TOM YHKCJIE, CII0KHBIE MPOILIEHTHI ¢ 000CHOBAHUEM, HCIIONB3YS
pasHbIe CITOCOOHI;

pelaTh JOTMYeCKre 3aJa4i pa3HbIMU CIIOCOOAMH, B TOM YHCIIe, C IBYMS OJOKaMHU M C TpeMs
0J0KaMU TaHHEIX ¢ ITOMOIIBIO TaOIuII;

pemaTte 3a7ayd M0 KOMOWHATOPUKE W TEOPHH BEPOSITHOCTEH HAa OCHOBE HCIIOJIb30BAHUS
M3Y4YEHHBIX METOJIOB M1 0OOCHOBBIBATDH PEILICHUE;

peliaTh HECIOXKHBIE 331a4d TI0 MAaTEMaTHYECKON CTaTUCTUKE;



OBJIQJIETh OCHOBHBIMM  METOJAMU  pELIEHHsS CIOKETHBIX  3aJad:  apu(pMETHYECKHUH,
anreOpandeckuii, nmepebop BapHaHTOB, T€OMETPUUECKUH, IrpadUuecKuii, IPUMEHATh UX B HOBBIX IO
CPaBHEHHUIO C U3YYCHHBIMH CUTYyalHsIX.

B noBceaHeBHOM KU3HU U NIPU U3YYEHUH IPYTUX IIPEIMETOB!

BBIICIATh IIPU PEIICHUM 33]a4 XapaKTEPUCTUKM pPAacCMaTpUBAEMOM B 3ajJadye CHUTYyallWH,
OTJIMYHBIE OT peajbHbIX (T€, OT KOTOPBIX a0CTParMpoOBaINCh), KOHCTPYHPOBATh HOBBIE CUTYallUU C
Y4E€TOM JTHX XapaKTEPUCTHK, B YAaCTHOCTH, IIPU PEIICHUM 3aJa4 HAa KOHICHTPAlUH, YYUTHIBAThb
IIJIOTHOCTB BEILECTBA;

pelaTh ¥ KOHCTPYMPOBaTh 3a/1a4yd Ha OCHOBE PACCMOTPEHHUs PEAIbHBIX CUTYyallMii, B KOTOPBIX
He TpeOyeTcsl TOUHbIM BBIUMCIIUTENIbHBINA PE3yIIbTaT;

peuars 3aa4y Ha JIBUKEHHE 110 PEKE, paCCMAaTpUBasi pa3Hble CUCTEMBI OTCUETA.

CrarucTtuka u TeopHst BEpOSITHOCTER

OmnepupoBaTh MOHATHIMHU: CTOIOUYATHIE U KPYrOBBIE JUArpaMMbl, TaOJIMIbI TaHHBIX, CPEIHEE
apupMeTHyecKkoe, MeJMaHa, HauOoJblllee M HAUMEHbIIee 3HAUYE€HUs BBIOOPKM, pa3Max BbIOOPKH,
JUCIIEPCHUS U CTaHAAPTHOE OTKJIOHEHHE, CIy4alHas N3MEHYMBOCTD;

U3BJIEKaTh HH(OPMALIKIO, IPEACTABICHHYIO B TaOJIMIIAaX, HA UarpaMMax, rpapukax;

COCTaBJIATh TaOJIUIIbl, CTPOUTH UarpaMMsbl U rpa)uKU Ha OCHOBE JaHHbIX;

ONEpPUPOBATh MOHATUAMU: (aKTOpHUal 4YMCIa, MEPECTAaHOBKHM U COYETaHMs, TPEYrOJbHUK
ITackams;

IPUMEHSATH [IPABUIIO IPOU3BEACHUS NP PEIIEHUH KOMOMHATOPHBIX 3aj1ay;

OIEpUPOBATh MOHATUSMU: CIIyHYalHBIM OMBIT, CIy4alHbIA BBIOOP, UCIIBITAHUE, DJIEMEHTAPHOE
cilyyailHoe coObITHE (MCXO[), KJIAacCHYECKOe OMNpEeeNeHHEe BEpPOSTHOCTH CIIy4allHOTrOo COOBITHS,
OTIEepaLMU HAJ| CTyYaliHBIMUA COOBITHSIMH,

IPEICTaBIATh HH(POPMALIHIO € TIOMOLIBIO KPYyroB Dilniepa;

pemaTh 3a/1a4i Ha BBIYUCICHUE BEPOSTHOCTH C IOJICYETOM KOJIMYECTBA BAPUAHTOB € ITIOMOILBIO
KOMOWHATOPHKHU.

B noBceaHeBHOMN KU3HU U IPU U3YYEHUH IPYTUX MTPEIMETOB:

U3BJICKaTh, MHTEPIPETUPOBATh M INPeoOpa3oBbIBATH HH(GOPMALMIO, MPEJICTABICHHYIO B
Tabiulax, Ha JaMarpamMmmax, rpaukax, OTPaKalol[yl0 CBOWCTBA M XapaKTEPUCTUKU peasbHbIX
IIPOLIECCOB U SIBJICHUM;

ONpeAeNsiTh CTAaTUCTUYECKUE XapaKTEPUCTHKU BBIOOPOK 1O TaliuliaM, Jguarpammam,
rpadukam, BBIMOIHATh CPABHEHHE B 3aBUCMOCTH OT LIEJIN PELICHUs 33/1a4H;

OLICHUBATh BEPOSITHOCTh PEAIbHBIX COOBITHI U SIBICHUI.

HcTopus MmaTeMaTuku

XapakTepu30BaTh BKJIAJ BBIJAIOLIUXCS MAaTEMaTUKOB B pa3BUTUE MAaTEMAaTUKHM M MHBIX
Hay4YHbIX 00J1acTel, MOHUMATh POJb MaTEMAaTUKU B pa3BUTUU Poccun.

Meroasl MaTeMaTHKN

Hcnonp3yss M3y4EeHHBIE METOJBI, IMPOBOAMTH JI0OKA3aTEJIbCTBO, BBIIOJHATH ONPOBEPIKEHUE,
BBIOMpATh U3yYEHHbIE METOAbl M UX KOMOMHAIMU JJIs pelIeHHs MaTeMaTH4YecKUX 3ajad,
UCIIOJIb30BaTh MaTEMaTUYECKHE 3HAHUSA JUId ONUCAaHUS 3aKOHOMEPHOCTEH B  OKpYKarolen
NEHCTBUTENBLHOCTH U MPOU3BEACHUIX UCKYCCTBA, MPUMEHSTh MIPOCTEHIINE MporpaMMHbIE CPEICTBA U
AIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEILIEHUN MAaTEMATUYECKUX 3a/1a4.

BuinyckHux noayuum 603MONCHOCMb HAYUUmvcs 6 7-9 Knaccax 0ns yCneuHo20 npoooiCeHus
06pazoeanus Ha yenyO1eHHOM YPOGHe.

DNEeMEHTHI TEOPHUH MHOKECTB U MAaTEMAaTUYECKOM JIOTUKH

CB0060IHO ONIEPUPOBATH® MOHATUSIMHU: MHOXKECTBO, XapaKTEPUCTUKHA MHOXKECTBA, SJIEMEHT

3. 3mecy m manmee — 3HATH ONpPENEICHWE TMOHATHS, 3HATh W YMETh JIOKa3bIBaTh CBOWMCTBA
(Ipu3HAKM, €CIM OHU €CTb) MOHATHUSA, XapaKTEpU30BaTh CBS3U C JAPYTUMU MOHATHSAMH, MPEACTaBIAA
OJIHO TOHATHE KAK YacTh LEJIOCTHOIO KOMIUIEKCA, MCIOJIb30BaTh IOHATHE M €ro CBOMCTBA IIPH
IIPOBEJICHUH PACCYKACHHM, J0Ka3aTENIbCTB, PELICHUH 3a/1a4.

MHOXECTBa, IIyCTOE, KOHEYHOE M OECKOHEYHOE MHOXECTBO, MOJMHOXECTBO, NPUHAAJIECKHOCTD,
BKJIIOYECHHE, PABEHCTBO MHOKECTB, CIOCOOBI 3aJaHIE MHOYKECTBA;
3aJjaBaTh MHOXECTBA Pa3HbIMU crIoco0amu;
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MIPOBEPSITH BHIMOJHEHNE XapaKTEPUCTHIECKOTO CBOMCTBA MHOYKECTBA;

CBOOOIHO OMEPHUPOBATH MOHATHIMHE: BBICKa3bIBAHNE, UCTUHHOCTD H JIOKHOCTh BBICKA3bIBAHHUSI,
CIIOKHBIE M TIPOCTHIC BBICKA3bIBAHUS, OTPHUIIAHWE BBICKA3bIBAHWW;, HWCTUHHOCTh M JIOKHOCTH
YTBEPXKJICHUS W €ro OTPUIaHUs, ONepalMyd HaJ BBICKA3bIBAHUSIMHU: W, WIH, HE; YCIOBHbIC
BBICKA3bIBaHUS (MMILTUKALIHH );

CTPOUTH BBICKA3bIBAHMSI C UCTIOJIH30BAHUEM 3aKOHOB alNTeOphl BEICKA3bIBAaHUH.

B noBcenHeBHOM KU3HU U IPU U3YYEHUHU APYTHX MPEAMETOB:

CTPOUTDH PACCYKJICHUSI HA OCHOBE UCIOJIb30BAHUS MTPABUJI JIOTUKH;

HCITOJIH30BaTh MHOXKECTBA, OINEpAIlMU C MHOXECTBaMHU, UX IpadUuecKoe MpeJCTaBICHUE s
OMMCaHUs PEATbHBIX MPOIECCOB M SBJICHUHN, IPH PEIICHUU 3a]1a4 IPYTUX yU4SOHBIX MTPEAMETOB.

Yucna

CB00OOHO OIepupOBaTh MOHATHSAMHU: HATYPAJIbHOE YHCIIO, MHOXKECTBO HATypaJbHBIX YHUCEN,
[[eJI0€ YHUCJIO, MHOKECTBO IENBIX 4YHCE, OOBIKHOBEHHAs] APOOb, NecATUYHAs APOOb, CMEIMaHHOE
YHUCJIO, pallMOHAJIBHOE YHCJIO, MHOXKECTBO PallMOHAIBHBIX YHCEI, UPPAIlMOHAIBHOE YHUCIIO, KOPEHBb
CTENEHU 1N, JACUCTBUTEIBHOE YHCIO, MHOXXECTBO JEHCTBUTENBHBIX YHCEN, T€OMETpUUYecKast
WHTEPIIPETAINS HATYpAIbHbBIX, LEbIX, PALIHOHANBHBIX, JeHCTBUTEILHBIX YHCET,;

MOHUMATh U OOBACHATH PA3HUILY MEXKIY MO3UIIMOHHOW W HEMO3WIIMOHHON CHCTEeMaMH 3aIlucu
qucen;

MEePEBOAUTH YHUCIIA U3 OJHOM CUCTEMBI 3aIKMCH (CUCTEMBI CUMCIICHUS) B JIPYTYIO;

JIOKa3bIBaTh M HMCIOJIb30BaTh IMPHU3HAKHU JEIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymmbl 1
MIPOU3BEICHUS YMCEN MPU BBHITTOJIHEHUH BIUUCICHUN U PEIICHUH 33724,

BBITMIOJIHATH OKPYTJICHUE PALIMOHATBHBIX U UPPALMOHATIFHBIX YHCEN C 33JJaHHOM TOUHOCTHIO;

CpPaBHHBATh JICHCTBUTEIILHBIC YUCIIA PAa3HBIMU CIIOCOOAMH;

yIOPSAOYMBATh YWCIA, 3alMCAHHBIE B BUAEC OOBIKHOBEHHOM M NECATUYHON aApoOu, uucia,
3aIMCaHHBIC C UCTIOIB30BaHUEM apHU(PMETHICCKOTO KBAAPATHOTO KOPHS, KOPHEH cTerneHu Oobie 2;

Haxoauth HOJI u HOK umcen pazHbiMu crioco0aMy 1 UCIIOJIB30BaTh UX MPH PEIICHHUH 3a/1a4;

BBITIOJIHSITh BBIUMCICHUS W TIPeoOpa3OBaHUsI BBIPAKEHUH, COJEPKAIIUX JACHCTBUTEIHHBIC
YHCIIa, B TOM YKCII€ KOPHU HATypaJbHbIX CTETICHEH.

B noBcenHEeBHOM KU3HU U TIPU U3YYEHUU JAPYTUX MPEAMETOB:

BBITIOJHATh M OOBSCHATH PE3yNbTaThl CPABHEHHs PE3YNbTaTOB BBIUMCICHHWH MPH PEIICHUU
MPaKTUYECKUX 3a7a4, B TOM YHCIE TPUOIKEHHBIX BBIYUCICHUN, HCIONB3YS pa3Hble CIOCOOBI
CPaBHEHUM;

3alUChIBaTh, CpaBHUBAaTh, OKPYIJISITh  YHUCJIOBBIC JIaHHBIE pEAJIbHBIX BEJIMYMH C
HCIIO0JIb30BAaHUEM PA3HBIX CUCTEM U3MEPEHNS;

COCTAaBJISITh W OIEHUBATh PAa3HBIMU CIOCOOAMHM YHCIIOBBIE BBIPAKECHHS TIPU PEIICHUU
MPAKTUYECKHX 3aJ1a4 U 3a7a4 U3 JPYTUX y4eOHBIX MPEIMETOB.

ToxiecTBeHHBIEC TPEOOPA30BAHUS

CB00OIHO OMIEpPUPOBATh MOHATUSAMH CTETICHU C LIETBIM U APOOHBIM MOKa3aTeNneM;

BBITIOJTHSITH JIOKA3aTEIHCTBO CBOMCTB CTETICHH C IIEJIBIMU U APOOHBIMH ITOKA3aTEISIMU;

ONEpPUPOBATh MOHATUSAMHU «OAHOUJIEH», «MHOTOWIEH)», «MHOTOWIEH C OJHON MEepEMEHHON»,
«MHOTOYJIEH C HECKOJIbKUMHU TIEPEMEHHBIMH», KOAI(DPHUIIMEHTH MHOTOUYICHA, «CTaHJAAapTHAas 3amuch
MHOTOWICHa», CTETNIEHb OJHOYICHA 1 MHOT'OYJICHA;

CBOOOJTHO BJIQ/IETh MPUEMaMH IMPEe0Opa30oBaHUS IEIBIX U APOOHO-PAITMOHAIBHBIX BBIPAKEHU;

BBIMIOJHATh ~ PA3NIOKEHWE MHOTOWIEHOB Ha  MHOXHUTEIM pa3HBIMH  clloco0amu, ¢
WCIIOIb30BaHUEM KOMOHWHAIIMI Pa3IMYHbBIX IPUEMOB;

UCIIONIb30BaTh TeopeMy Buera u TeopeMy, oOpaTHyro Teopeme Buera, s momcka KOpHeEU
KBaJPaTHOTO TpeXwWIeHa W JUIs PEIIeHHs 3a7a4y, B TOM YHCIE 3a/Jad ¢ TapamMeTpaMud Ha OCHOBE
KBaJpaTHOTO TPEXUJICHA;

BBITIOJTHATH JICJICHUE MHOTOUYJICHA Ha MHOTOYJICH C OCTAaTKOM;

JIOKa3bIBaTh CBOMCTBA KBaIPATHBIX KOPHEW U KOPHEH CTENEHH n;

BBITIOJTHSITH MPE0Opa30BaHUs BRIPAKECHHM, COACPKANUX KBaIpaTHBIC KOPHU, KOPHH CTETICHH N;

CBOOOJHO  OMEpPUPOBATH TMOHITHSIMH  «TOXIECTBO», «TOXIECTBO HA  MHOXECTBEY,
«TOXACCTBEHHOE MPEOOpa30BaHUEY;
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y k) = x%
BBITMOJHATH pa3uyHble MpeoOpa3oBaHus BRIPAXKEHU, COJIEPKaIIINX MO,Z[YJ'H/I.( * ) *

B noBceaHeBHOM KU3HU U IPU U3YYEHUU APYTHX MPEAMETOB:

BBIMIOJIHATh MPEeoOpa3oBaHusi M JIGHCTBHSA C OYKBEHHBIMH BBIPQKCHUSMH, YHCIIOBBIC
KO3 PHUIIMEHTH! KOTOPBIX 3alMCaHbl B CTAHIAPTHOM BHJIE;

BBIIOJHATh INpeoOpa3oBaHUs PALUMOHAIBHBIX BBIPAKEHUNW IPU PELIEHUU 3a4ad JIPYrux
Y4eOHBIX IIPEIMETOB;

BBITOJIHATh TPOBEPKY MPABIAONON00MS (PHU3MUECKUX M XHUMHYECKHX (OpMyNT Ha OCHOBE
CPaBHEHMsI pa3MEPHOCTEH U BalIEHTHOCTEH.

YpaBHEHMs U HEPABEHCTBA

CBo0OHO OnepHpoBaTh MOHATUSAMU: YpaBHEHHE, HEPABEHCTBO, PABHOCUJIbHBIC YPAaBHEHUS U
HEPABEHCTBA, YPaBHEHUE, SIBISIOLIEECS CIEACTBUEM JIPYIOro YpaBHEHHUs, YPAaBHEHHUS, PaBHOCUIIbHBIC
Ha MHO>KECTBE, PABHOCHJIbHBIE IPE00pa30BaHMsl ypaBHEHUIA;

peliaTh pa3Hble BHU/bl YPAaBHEHUN U HEPABEHCTB M UX CHCTEM, B TOM 4HCIE HEKOTOpbIE
ypaBHeHUs 3 U 4 cTeneHel, JpoOHO-pallMOHANIbHbIE U UPPALIMOHAIIbHBIE;

3HaTh TeOpeMy Buera [l ypaBHEHHN CTEIIEHH BBILIE BTOPOM;

IOHUMATh CMBIC]I TEOPEM O PABHOCHJIBHBIX U HEPAaBHOCHJIBHBIX NMPEOOPA30BaHUIX YpaBHEHUIl
U YMEThb UX JI0Ka3bIBaTh;

BJIAJI€Th PAa3HbIMU METOJAMU PEILEHUS YpaBHEHUH, HEPABEHCTB U UX CHCTEM, YMETb BbIOMpATh
METO/I PEeLIEHUS] 1 0O0CHOBBIBATH CBOM BBHIOOD;

UCIOJIb30BaTh METOJ HWHTEPBAIOB JJIsl PpEIICHUS HEpaBeHCTB, B TOM 4HCJIE JIPOOHO-
palOHAaIbHBIX U BKJIIOYAIOLIUX B €051 UppallMOHAIbHBIE BBIPAXKECHMUS,

pewiath ajreOpaMyecKue YpaBHEHUS M HEpaBEeHCTBA M HMX CHUCTEMBbl C MapaMeTpamu
anredpanvyeckuM U rpapuuecKuM MeToamu;

BJIaJICTh Pa3HbIMU METOJIaMH J10Ka3aTeIbCTBA HEPABEHCTB;

pelaTh ypaBHEHHUS B LENbIX YUCIAX;

n300pakaTb MHOXECTBAa Ha IIJIOCKOCTH, 3aJjaBacMble YPAaBHEHHUSIMH, HEPaBEHCTBAMH U HUX
CHUCTEMaMH.

B noBce1HEBHOM JKM3HU U ITPU U3YYEHUH JPYTHX IPEIMETOB:

COCTaBJISITh U pELIaTh YpaBHEHHUS, HEPABEHCTBA, UX CUCTEMBbl MpPU PEUICHUU 3a7ad JIPYrux
y4eOHBIX TPEAMETOB;

BBIMOJHATh OLIEHKY IPaBAONOJ00MsI pe3ylbTaToOB, MOJYyYaeMBbIX MpPH PEHICHUH Pa3IUYHbIX
yYpaBHEHMI, HEPABEHCTB U UX CUCTEM IIPH PEIICHUH 3ajjau APYrUX YUeOHBIX NIPEIMETOB;

COCTaBJISITh U PellaTh YpaBHEHMsI U HEPABEHCTBA C MapaMeTpaMH IMpH PEIIeHUU 3a4a4 JIpYyrux
y4eOHBIX TPEAMETOB;

COCTaBJISITh YPaBHEHHME, HEPABEHCTBO WJIM UX CHUCTEMY, ONUCHIBAIOIINE PEATbHYIO CUTYAIHIO
WM NIPUKJIAIHYIO 337ja4y, MHTEPIPETUPOBATH MIOJyYEHHBIE PE3YJIbTATHI.

DyHKIUMU

CBo6OHO  omepupoBaTh MOHATHSAMM: 3aBUCUMOCTb, (YHKIHMOHAJbHAs 3aBUCHUMOCTD,
3aBUCHMAas U He3aBHCHMas IE€peMEHHble, (DYHKIMs, CrnocoObl 3agaHusl (QYHKIUH, apryMeHT U
3HaYeHue (QYHKLIUHU, 00JacTh ONpENeNIeHUsT M MHOKECTBO 3HadyeHUs (QYHKLIMHU, HYIU (YHKIHH,
MIPOMEXYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh (DYHKIIMM, HauOOJbIlee U HAUMEHbIIEe 3HAYCHMUS,
YEeTHOCTH/HEUYETHOCTh (YHKIMH, MEPUOJUYHOCTh (DYHKIUH, Trpaduk QGYHKIUH, BepTUKAIbHAas,
TOPU30HTAJIbHAS, HAKJIIOHHAS! aCUMIITOTHI; TpaUK 3aBUCUMOCTH, HE ABIIAONIEHCS QyHKIUEH,

cTpouTh rpaduku (QyHKUMNA: JTUHEHHOW, KBaJpaTHUYHOW, APOOHO-TMHEHHOH, CTENEHHON NpHU

pa3HbIX 3HaYeHUsX Mokasatens crenenn, Y = X|:

HCIIOIB30BaTh MpeobpasoBanus rpaduka (yskmun Y = | () s MOCTPOCHUS TpaduKOB
yHKLMi y =af (kx+b)+c ;

aHAIM3UPOBATH CBOMCTBA (DYHKIIMH M BUJI Ipadrka B 3aBUCUMOCTH OT MTapaMeTPOB;

cBOOOIHO OTIepUpPOBaThH MOHSTUSIMHU: MOCIIeI0BATEIHLHOCTb, OTpaHHYEHHAs
MOCJIEI0BATENbHOCTh, MOHOTOHHO BoO3pacTaromias (yObIBaromias) MOCIEA0BAaTEIbHOCT, Mpeael
MOCIIEI0BATEIHHOCTH, apudmernueckas mporpeccus, reoMeTpuIecKast nporpeccus,
XapPaKTEPUCTHIECKOE CBOMCTBO apu(hMETHUECKOM (T€OMETPUUECKON) TPOTPECCHH;
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UCMOJb30BaTh METOJ MaTeMaTHMYecKOW HHAYKUMHU JI BbIBoJa (GOpMyI, 10Ka3aTeabCTBA
PaBEHCTB M HEPABEHCTB, PEILICHU 3a/1a4 Ha JIeIIUMOCTb;

UCCIIEI0BaTh MOCIIEI0BATEIbHOCTH, 33JaHHBIE PEKYPPEHTHO;

pemarb KOMOMHUPOBAHHBIE 3a/1a4X Ha apU(PMETHUECKYIO H TEOMETPUIECKYIO IIPOTPECCHH.

B noBceaHeBHOM KU3HU U IPU U3YYEHUHU APYTHX MPEAMETOB:

KOHCTPYUpPOBAThb M HCCIEAOBaTh (YHKIHH, COOTBETCTBYIOIIME pEaJbHBIM IpoleccaMm Hu
ABJICHUSIM, WHTEPIPETHUPOBATH IIOJyYCHHbIE pE3yJbTaTbl B COOTBETCTBUM CO  CHELM(PUKON
HCCIIETyeMOTO TPOLIECCa UK SBIICHHS;

UCIOJIb30BaTh Ipa(UKK 3aBUCUMOCTEH [UI UCCIIEA0BaHMSI PEalIbHBIX IIPOLIECCOB U SBICHUM;

KOHCTPYUPOBATh U UCCIEN0BaTh (PYHKIMM MPHU PEILICHUM 3aad APYrHUX y4eOHBIX IPEAMETOB,
MHTEPIPETHPOBATH NOJTYYCHHBIE PE3YJIbTAaThl B COOTBETCTBHHU CO CHeNU(PUKOI yueOHOT0 mpeameTa.

CraTucTuKa ¥ TeOpUs BEpOATHOCTEH

CB00OHO OTIEPHPOBATH MOHATUAMU: CTONOYATHIE M KPYTOBbIE IUArpaMMBbl, TaOJIHIIbI JAHHBIX,
cpeaHee apu(MeTHyeckoe, MeIuaHa, HauOonbllee M HauMEHbIIEee 3HAueHHsl BBIOOPKH, pa3Max
BBIOOPKH, TUCIIEPCHS U CTAHJAPTHOE OTKJIOHEHHE, CITydaiiHast N3MEHYHBOCTb;

BbIOUpaTh HamOonee yAOOHBIH crmoco0 mpeAcTaBieHUss HHPOpPMAIMK, aJeKBaTHBIA ee
CBOMCTBAM M IIEIISIM aHAJIN3a,

BBIYUCIIATH YUCIIOBBIE XapaKTEPUCTUKU BBIOOPKHY;

CBOOOJTHO OIEPHUPOBATH TMOHATHAMHU: (AKTOpPHAT YHCIA, TEPECTAHOBKH, COYCTAHUS H
pasmeleHus, TpeyroapHuk Ilackans;

CBOOOJTHO OIEPUPOBATH MOHATUSMH: CIIy4allHBIA OIBIT, CIyYailHBI BHIOOp, HCIBITAHUE,
3JIEMEHTapHOE CilydaiHoe cOObITHE (HCXO0]l), KJIAaCCHYECKOEe OMpeAeIeHUE BEPOSITHOCTU CIy4ailHOro
COOBITHSI, OTIEpAIMY HAJl CITyYaiHBIMH COOBITHUSIMHU, OCHOBHBIE KOMOMHATOPHBIE (hOPMYIIHI;

CBOOOJTHO OIEpPUPOBaTh MOHATUSAMH: CIIy4allHBIH OINBIT, CIy4aiHbI BbIOOp, HCHBITaHUE,
AJIEMEHTAPHOE CIy4aiiHOe COOBITHE (MCXOI), KIACCHYECKOEe OMNpEACTICHHE BEPOSITHOCTH CIy4ailHOTO
COOBITHSL, OTIepaluy HaJl CTy4YalHbIMU COOBITUSIMHU, OCHOBHbIE KOMOUHATOPHBIE ()OPMYIIbI;

3HATH MPUMEPHI CITY9aifHBIX BEJTMYNH, U BEIYUCISATH HX CTATHCTUYECKHE XapaKTEPUCTUKH;

UCIIOJIb30BaTh (POPMYJIbI KOMOMHATOPUKY MPH peIlIeHNH KOMOMHATOPHBIX 3a7ay;

pemaTh 3a/1a4i Ha BRIYHCIICHHUE BEPOATHOCTH B TOM YHCIIE C UCTIONB30BaHUEM (hopMyi.

B noBceaHeBHOM XKU3HU U IPU U3YYEHUU JAPYTHX MPEAMETOB:

NPECTABIATh MHPOPMAITUIO O PEATBHBIX MPOIECcaX U SBJICHUAX CIOCOOOM, aJeKBaTHBIM €e
CBOWCTBAM U 1IeJTH UCCIIEIOBAHNUS;

aHAJTM3UPOBaTh M CPAaBHUBATh CTATUCTHUYECKUE XAPAKTEPUCTUKH BBIOOPOK, IOJIYYCHHBIX B
Ipolecce pelieHus NPUKIATHON 3a1a4K, U3YYSHHs PeabHOTO SIBICHHUS, PEIIeHUs 3a/laul U3 APYTUX
y4eOHBIX IIPEIMETOB;

OLIEHUBATh BEPOSATHOCTh PEAIbHBIX COOBITUI U SBJICHUN B PAa3IMUHBIX CUTYALUIX.

TexkcToBble 3a1a4n

Pemrate npocThie U CIOKHBIE 3a7ja4H, a TAKXKE 33]]a4l MOBBIIIEHHON TPYIHOCTH U BBIIEIATH UX
MaTeMaTHYECKYIO OCHOBY;

pacrio3HaBaTh pa3HbIe BU/bI U TUIIBI 3371a4;

UCTIONIF30BaTh pa3Hble KpAaTKUE 3alUCH KaK MOJETH TEKCTOB CIOXHBIX 3a7ad W 3aaad
MOBBIIIEHHONW CJIOKHOCTH JJISi MOCTPOEHHMs] TOUCKOBOW CXEMbl W pelleHHs 3ajady, BbIOMpPATh
ONITUMAJTFHYIO JIJISl pACCMAaTPHBAEMOM B 3aj[aue CUTYalluy MOJEIh TeKCTa 3a/1a4H;

pasnn4aTth MOJENb TEKCTa M MOJIENIb PELICHUs 3a/a4M, KOHCTPYHpPOBAaTh K OJHOW MOIETH
peIIeHHsI CIIOKHBIX 331a4 pa3HbIe MOJICITH TEKCTa 3a/1a4H;

3HaTh M MPUMEHSTHh TPU CIIOCOOa MOMCKA pemieHus 3aaad (0T TpeOoBaHMSA K YCIOBUIO M OT
yClIOBUS K TpeOOBaHUIO, KOMOMHUPOBAHHBIH);

MOJIIUPOBATh PacCyKJICHHS MTPU MOUCKE PEIISHHUS 33/1a4 ¢ TOMOIIBIO Tpad-CXEMBbI;

BBIJICIISATH ITAIBI PEIICHUS 3a7a9 U COJIEPKAHNE KaXKIOTO ITara;

yMeTh BBIOMpaTh ONTHUMAJBHBIA METOJ pELIeHHs 3aJadd M OCO3HaBaTh BBHIOOP METOja,
paccMaTpuBaTh pa3IMYHbIE METO/Ibl, HAXOUTh pa3HbIe PEIICHUS 3a/1a4H, €CJIM BO3MOXKHO;

aHAJTM3UPOBATh 3aTPYAHEHUS TPU PEIICHUH 3a/1a4;
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BBIMOJHATh PA3IUyHbIe MPeoOpa3oBaHMs MPEIIOKEHHON 3aJaud, KOHCTPYHMpPOBaTh HOBBIE
3a/la4u¥ U3 TaHHOW, B TOM YHCIIe OOpaTHEIE;

MHTEPIPETUPOBATh BBIYUCIUTENbHBIE pE3yJbTaThl B 3ajaye, HCCIEAOBATh IMOJYyYECHHOE
pelieHue 3a1a4u;

U3MEHATH YCJIOBUE 3a/ay (KOJMYECTBEHHbIC WM KayeCTBEHHbIE JaHHbBIE), HCCIEA0BATh
M3MEHEHHOE MPeoOpPa30BaHHOE;

AHAJIM3UPOBATh BCEBO3MOXKHBIE CHUTYAl[MUM B3aHMMHOIO pACIOJOXKEHUS IBYX OOBEKTOB U
W3MEHEHUE HX XapaKTePUCTUK MPU COBMECTHOM JABUKEHUU (CKOPOCTh, BpEMs, PACCTOSHUE) IMpHU
pelleHrny 3aJad Ha JBW)KEHHE JBYX OOBEKTOB Kak B OJHOM, TaKk U B IPOTHUBOIOJIOKHBIX
HaIpaBJICHUSAX, KOHCTPYHPOBATh HOBBIE CUTYyallUd Ha OCHOBE H3MEHEHUs YCJOBHM 3aJauu mpu
JBUKEHUU TI0 PEKE;

UCCIIEIOBAaTh BCEBO3MOXKHBIE CHUTYyalldd NpU pEIIEHUH 3a7ad Ha JBI)KEHHE IO peKe,
paccMaTpuBaTh pa3HbIE CUCTEMbI OTCUETA;

pelaTh pa3sHOOOpa3HbIE 33/1a4H «HA YaCTH»;

pemiath ¥ OOOCHOBBIBaTH CBOE pelIeHUE 3a1ad (BBIACISATH MATEMaTHYECKYI0 OCHOBY) Ha
HAXO0XJICHHUE YaCcTH YHCIIa M YUCJIa IO €ro YacTHU Ha OCHOBE KOHKPETHOTO CMBICIA JpooH;

OOBSCHATH UICHTUYHOCTH 3a7a4 Pa3HbIX TUIIOB, CBS3BIBAIOIINX TPU BEIUYUHBI (Ha padboTy, Ha
MOKYTIKH, Ha JABW)KCHUE), BBIIEIATH ATH BEIMYMHBI U OTHOIICHUS MEXIY HUMH, IPUMEHATh UX MHpU
pEIIeHNY 33714, KOHCTPYHPOBATh COOCTBEHHBIC 3329 yKa3aHHBIX THIIOB;

BJIQJIETh OCHOBHBIMH METOJAMHU pEIIeHHUs 3aJad Ha CMECH, CIUIaBbl, KOHIICHTpAIUH,
WCIIO0JIH30BaTh UX B HOBBIX CUTYAIMSIX MO OTHOLIEHUIO K U3YYEHHBIM B MPOIECCE OO YUCHHUS;

peliaTh 3a/1a4u Ha MPOLIEHTHI, B TOM YHUCIIE, CJI0XKHBIE MPOLIEHTHI C 000OCHOBAHUEM, UCIIONIB3YS
pasHbIe CIIOCOOHI;

pelaTh JOrMYecKre 3aJaui pa3HbIMH CIIOCO0aMH, B TOM YHUCIE, C IByMSI OJIOKaMU U C TPeMs
OJI0KaMU TaHHBIX C IIOMOILBIO TaOJIHIL;

pemath 3a7ayd [0 KOMOWHATOPUKE W TEOPHH BEPOSTHOCTEH HAa OCHOBE HCIIOJIb30BAHUS
M3y4YEHHBIX METOJIOB M1 OOOCHOBBIBATH PEIIICHUE;

pemaTh HECIOKHBIE 3a1a41 110 MAaTEMATUYECKON CTATUCTHUKE;

OBJIQJIETh OCHOBHBIMH  METOJIaMHU  PEIIECHUS  CIOKETHBIX  3amady:  apuMETUUYECKHH,
anrebpanveckuii, mepedop BapUaHTOB, TEOMETPUUECKU, TpadudecKuil, MPUMEHITh UX B HOBBIX IO
CPaBHEHUIO C U3yYEHHBIMU CUTYaIIHIX.

B noBceHEeBHOM KU3HU U IPU U3YUEHUU APYTHX MPEAMETOB:

KOHCTPYMpPOBaTh HOBBIE MJisi JaHHOM 3aja4yd 3aJauyHble CUTYallMd C YYETOM pealbHBIX
XapaKTEPUCTUK, B YaCTHOCTHU, MPH PELIEHWU 33Jady Ha KOHIEHTPAlMH, YYHUTHIBATH IUIOTHOCTb
BEIIIECTBA; pEIIaTh M KOHCTPYHMPOBATh 3aJaud HAa OCHOBE PACCMOTPEHHUS peajbHbIX CHUTYyallui, B
KOTOPBIX HE TpeOyeTCsl TOYHBIN BBHIYMCIUTEIBHBINA pe3yibTar;

pemaTh 3aa4i Ha IBM)KEHHE 110 PEKEe, pacCMaTpUBasi pa3HbIe CHCTEMbI OTCUETA;

KOHCTPYHPOBATh 33JaUHble CUTYyallUU, TPUOIMKEHHBIEC K PEaIbHOM IeHCTBUTEIILHOCTH.

Uctopus mateMatnku

[ToHuMaTh MaTeMaTUKy KaK CTPOTrO OPraHU30BaHHYIO CHUCTEMY HAayYHbBIX 3HAHUM, B YACTHOCTH
BIIQJIETh TIPEACTABICHUSMHU 00 AaKCHOMAaTHYECKOM TIIOCTPOCHHHM TE€OMETPHUH U  TEePBUYHBIMHU
MPEACTABICHUSIMU O HEEBKIIMOBBIX TEOMETPHUSX;

paccMaTpuBaTh MAaTEMAaTHKy B KOHTEKCTE HCTOPHUU Pa3BUTHS LMBWIN3AIMU W HCTOPHH
pa3BUTHUS HAYKH, TOHUMATh POJIb MaTeMaTUKH B pazButuu Poccun.

Metoib1 MaTeEMaTUKHU

Bragetrs 3HaHUSAMH O Pa3IMYHBIX METOAAX OOOCHOBAHUS M OMPOBEPKEHUS MATEMaTHYECKUX
YTBEPKJICHHUI M CAMOCTOSITEILHO MPUMEHSITh HX;

BIIJIETh HABBIKAMH aHAJIM3a YCIOBUS 33J]a4M U ONPEIEICHHS MOAXOASIINX JUIsl peIIeHUs 3a]1a4
M3y4YEHHBIX METOJIOB WJIM UX KOMOWHAITUIA;

XapaKkTepU30BaTh MPOU3BEACHHS UCKYCCTBA C YUYETOM MATEMaTUYECKUX 3aKOHOMEPHOCTEH B
MIPUPO/IE, UCTIOTIH30BaTh MATEMAaTHYECKIE 3aKOHOMEPHOCTH B CAMOCTOSTEIILHOM TBOPUYECTBE.
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2. Conepkanue y4eOHOro npeaMmera «AJjredopa»
Yucna
ParnmonansHbIe Unicia
MHoOX€ecTBO panuoOHaNbHBIX uncen. CpaBHEHUE palUMOHANBHBIX uncen. JlelctBus ¢
panroHanbHbIMU unciamu. [IpeacraBneHne palmoHanbHOIO YUCIIa AeCATUYHON APOOBIO.
HppauroHanbHbIe YKCIIa
[TonsiTe uppanMOHANBHOrO Yucia. Pacno3HaBaHMe WppanMOHAIBHBIX uncen. lIpumepsr

JoKa3aTesbeTB B anreOpe. MppanuoHansHOCTh udncia ‘/E IIpumenenue B reomerpuu. CpaBHEHUE
HMPPALMOHAIIBHBIX Yncel. MHOXKECTBO NEUCTBUTENBHBIX YHUCEIL.

ToxnecTBeHHbIE TPeoOpa3zoBaHUs

UucnoBble 1 OyKBEHHBIE BBIPAKCHUS

Belpaxxenue ¢ mnepeMeHHOW. 3HaueHHe BblpaxeHus. [lojcTaHOBKa BBIpaXKEHHII BMECTO
IIEPEMEHHBIX.

[{enbie BbIpaXKeHUs

Crenenp C HaTypaJbHBIM IIOKa3aTeseM W ee cBoicTBa. [IpeoOpa3oBaHusi BBIpaKECHUH,
COJIEPIKaIMX CTEIIEHH C HAaTYPaJIbHBIM I10Ka3aTelIeM.

OpHowieH, MHOrowieH. JIelcTBUs ¢ OJIHOWIEHAMU M MHOTOWIEHaMU (CJIO’KEHUE, BBIYUTAHUE,
yMHOXeHHe). DopMyInbl COKpAIIEHHOTO YMHOXXEHHUS: Pa3HOCTb KBaJpaTOB, KBAaJpaT CyMMBbI M
paszHocTH. Pa3no)keHre MHOroujgeHa Ha MHOMKUTEIM: BBIHECEHHE OOIIEro MHOXXMTENS 3a CKOOKH,
IpYINIIUPOBKA, IPUMEHEHUE GOPMYJI COKpAILlEHHOI0 yMHOKeHUs. KBapaTHbIl TpexusieH, pa3iokKeHue
KBaJPAaTHOI'O TPEXUJICHA HA MHOKHUTEIIN.

JpoOHo-paninoHaabHbIE BEIPAKEHUS

Crenenb ¢ 1enbIM 1okazatenem. [IpeoOpazoBanue 1poOHO-IMHEHHBIX BBIPAKCHUN: CIOXKECHHUE,
YMHOXKEHHe, neneHue. AnreOpanyeckass ApoOb. [lomycTumble 3HAYeHHMsS NEPEMEHHBIX B ApOOHO-
panroHaNmbHBIX BhIpakeHUsiX. CokpamieHue anredpandeckux npobeid. [lpuBenenue anredpanmyueckux
npoOelt k obuieMy 3HaMmeHaTemto. [lelicTBus ¢ anreOpanyecKMMH ApPOOSMH: CIO0XKEHUE, BBIUUTAHMUE,
YMHOKEHHE, JIEJICHUE, BO3BEICHHUE B CTEIICHbD.

[TpeoOpa3oBaHue BbIpaKeHUH, COAEPIKAIINX 3HAK MOTYJIS.

KBagparHbie KOpHH

Apudmernueckuil  KBaapaTHbIi KopeHb. IIpeoOpa3oBaHue BbIpaXKEHHUH, COAEPIKAIIMX
KBaJpaTHbIC KOPHU: YMHOYKECHHE, JECJICHHE, BBIHECEHHE MHOXHUTENIS W3-TI0J 3HAKAa KOPHS, BHECEHUE
MHOXUTEIS O 3HAK KOPHSL.

YpaBHEHHUs 1 HEPABEHCTBA

PaBencrtBa

Uucnosoe paBeHcTBO. CBONCTBA YHCIOBBIX PAaBEHCTB. PaBEHCTBO ¢ IEPEMEHHOI.

YpaBHeHus

IlonsiTne ypaBHEHMS W KOpHS ypaBHEHHs. [IpencraBineHue O paBHOCHUIIBHOCTH YPaBHEHHU.
O6nacth ornpeseneHus ypaBHeHUs (001aCTh TOMYCTUMBIX 3HAUEHUH TepeMeHHON ).

JInneliHOE ypaBHEHHE U €T0 KOPHH

Pemenune nuHelHbIX ypaBHeHuU#. JIuHeilHoe ypaBHeHHE ¢ mapameTpoM. KoianuecTBo KOpHeEH
JINHEMTHOTO ypaBHEHMS. PellleHne TMHEHHBIX YPaBHEHUN C TapaMETPOM.

KBaznpaTHO€ ypaBHEHHE U €r0 KOPHU

KBagparuele ypaBHeHus. Hemonnble KkBagpaTHble ypaBHEHUs. J[MCKPUMHHAHT KBaJApPaTHOIO
ypaBHeHus. PopMyiia KOpHeH KBaJgpaTHOro ypaBHeHHs. Teopema Buera. Teopema, oOpatHas Teopeme
Buera. Pemienve kBaapaTHBIX YpaBHEHHUN:MCIIONb30BaHHE (OPMYNBI I HAXOXACHUS KOPHEH,
rpaduuecKuil METOJ pelIeHHs, pa3ioKeHHWe Ha MHOXKUTENH, MOoAOOp KOpPHEH C HCIOJIb30BaHUEM
teopembl Buera. KonnuecTBO KOpHEH KBaJpaTHOIO YpPaBHEHUS B 3aBUCUMOCTH OT  €ro
OUCKPUMMHAHTA. BUKBajpaTHblE ypaBHEHUS. YPAaBHEHMsI, CBOJUMBIE K JIMHEHHBIM U KBaJpPaTHBIM.
KBagparHble ypaBHEHUS C TapaMeETPOM.

JpoOHo-paninoHaIbHbIe ypaBHEHHS

Pemenne mpocredmux apoOHO-TMHEHHBIX YpaBHEHUU. Pemienne apoOHO-parmoHaIbHBIX
YPaBHEHHUHU.
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Mertonpl pemeHust ypaBHEHUIH: METOJbl PaBHOCWIBHBIX MpeoOpa3oBaHUM, METOJA 3aMEHBI
nepeMeHHO, rpadudeckuii Meto. Vcrnonb30BaHue CBOMCTB (PYHKIUN MPU pEIIEHUH YPAaBHEHUH.

IIpocTeiilye MppalMOHATIbHbIE YPABHEHHS BHAA V f (X) B a, \/f (X) - \/g (X) .

VYpaBHeHUs BUa X'=a .YpaBHEHHM B LIEIIBIX YHACTIAX.

Cucremsl ypaBHEHUI

VYpaBHEHHE C IBYyMs II€PEMEHHBIMH. JIMHEHHOE ypaBHEHHE ¢ IByMs IepeMeHHbIMHU. [Ipsmas
Kak rpaduieckas HHTEPIPETALs JIMHEHHOTO YpaBHEHUS C ABYMS IIEPEMEHHBIMU.

ITonsiTue cucremsl ypaBHeHUM. PerieHue cuctemMbl ypaBHEHUMN.

MeTtoapl pemieHusi CUCTeM JIMHEHHBIX YpaBHEHHMH C JBYMs IEPEMEHHBIMH: TpadUuecKuit
METOJI, METOJ, CJIO’KEHUS, METO, ITIOACTAaHOBKH.

CucTtembl TUHEHHBIX YPAaBHEHUHN C TapaMETPOM.

HepaBencrtpa

UucnoBsle HepaBeHcTBa. (CBoMCTBa YMCIOBBIX HepaBeHCTB. [IpoBepka cripaBeIMBOCTH
HEPABEHCTB IIPH 33JaHHBIX 3HAUYEHUSAX IEPEMECHHBIX.

HepasenctBo ¢ mepemennoii. Ctporume W HecTporue HepaBeHcTBAa. OONacTb OmMpereseHHs
HEepaBeHCTBA (00JIaCTh JOMYCTUMBIX 3HAUEHHUH IEPEMEHHOI).

Pemienue nuHeHBIX HEPABEHCTB.

KBazpaTHOE HEPaBEHCTBO U €ro peleHus. Penienre KBagpaTHbIX HEPABEHCTB: UCIIOJIb30BaHHE
CBOWCTB M TpaduKa KBaJAPATUYHON (PYHKIIUH, METOJ] WHTEPBAIOB. 3alCh PEIICHUS KBAJPATHOTO
HEPABEHCTBA.

Pemenue uenbix v IpoOHO-pallMOHANBHBIX HEPABEHCTB METO10M UHTEPBAJIOB.

CucreMbl HepaBEHCTB

CucreMbl HEpaBEHCTB C OJHOM IepeMeHHOM. PelieHue cucrteM HEPAaBEHCTB C OJHOU
NIEPEMEHHON: JIMHEWHBIX, KBaJpaTHbIX. M300pakeHue pelieHus: CUCTEeMbl HEPABEHCTB Ha YHMCIIOBOM
MpsIMOM. 3aIKCh PELIEHUS] CUCTEMbI HEPaBEHCTB.

DyHKIMHU

[TonsTue GpyHkuMM

JlexapToBbl KOOPAMHATHI Ha IIIOCKOCTH. DPOPMHUPOBAHUE NPEICTABICHUM O METAIPEIMETHOM
MOHATHM «KOOpAMHATH». CriocoObl 3aaHusl (PyHKUIMN: aHAIUTUYECKUH, rpaduyecKkuil, TaOIUYHBIN.
I'papux  dynxmuu. Ilpumepsl QyHKIUI, MOTydyaeMbIX B IpOLECCE HCCIEIOBAHUSA PA3THMUHBIX
pealIbHBIX MPOLIECCOB U pelleHus 3aj1ad. 3HaueHue QyHKuuu B Touke. CBoilcTBa QyHKIMI: 00nacTh
OIpeJIeJIeHUsl, MHOXKECTBO 3HAYEHUH, HYJIH, IPOMEXYTKHA 3HAKOIOCTOSHCTBA, YETHOCTh/HEYETHOCTD,
MIPOMEXYTKH BO3pacTaHusl M YObIBaHMs, HamOoJblllee W HauMeHbllee 3HaueHus. lccrnepoBanue
¢byHKIMU IO ee rpaduKy.

[IpencraBienue 06 aCUMITOTAX.

HenpepbiBHocTh pyHKIH. Kycouno 3aaHHbIe QYHKIUH.

Jluneitnast pyHkuus

CpoiictBa 1 rpaduk nuHeHHON ¢GyHKUMU. YTiI0BOH Ko3(p¢duImeHT npsMoil. Pacrnonoxenue
rpaduka TMHEWHON (YHKIUU B 3aBUCUMOCTU OT €€ YIJIO0BOro KO3(QUIMEeHTa U CBOOOAHOIO 4JIEHA.
Haxoxnenne ko3¢ GUIMEHTOB TUHEHHON (YHKIUHU MO 3aJaHHBIM YCIOBUSAM: MPOXOXKICHHE MPSIMON
yepe3 JBE TOYKM C 3aJlaHHBIMU KOOpPAMHATAMH, IPOXOXKICHHE MpPSIMON uepe3 ITaHHYI0 TOYKY U
[apajulIeJIbHON JAHHOU IIPSIMOM.

KBanparuunas ¢pyHKIMsS

CpoiictBa u rpaduk kBagpaTuuHoW (QyHKuuM (mapabomna). Iloctpoenue rpaduka
KBaJIpaTUYHON (YHKIMM 1O ToukaM. HaxoxaeHue Hyned KBaJpaTHUYHOM (YHKIUH, MHOXECTBa
3HAUEHUH, TPOMEKYTKOB 3HAKOIIOCTOSIHCTBA, IPOMEKYTKOB MOHOTOHHOCTH.

OGpartHas TpONOPIHOHATEHOCTh

K

CaoticTBa (yHKITUH X, 'umep6ona.

Tpaduku dyukumit. Tlpeobpasosanne rpaduka ¢ymkuun Y = T (X 1 mocrpoenus
rpaduxos Qynxumii puga Y = af (kx+b)+c
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Tpacdukn GynKmit y=a+ X+b y=+x y=%¥x y=[x

[TocnenoBaTenbHOCTH U IPOTPECCUN

YucnoBas nocienoBareabHOCTb. [IprMepbl 4HMCIIOBBIX MOCHEN0BATENBHOCTEN. beckoHeuHble
MOCJIeIOBATEIbHOCTH. Apu(MeTHUYECKasi MPOTPeccsi U ee CBoWcCTBa. ['eomeTrpuueckas mporpeccusi.
@opmyna oOmero wieHa M CyMMbl N TEpPBBIX WICHOB apU(PMETHUYECKOH U TeOMEeTPUYECKOU
nporpeccuii. Cxozsimascs reoMeTpuuecKas Iporpeccusi.

Pemenne TekcTOBBIX 3a1a4

3anauyn Ha Bce apupMeTHIECKUE TCHCTBUS

Pemennie TekcToBbIX 3anad apudmernyeckuM crocoboM. Mcmonb3oBaHue TaONUI, CXEM,
4epTeKeH, APYTUX CPEACTB MPECTABICHUS JAHHBIX IIPH PEIICHUU 3aJa4H.

3anaun Ha ABMXKEHUE, pa0OTY U MOKYIKU

AHanu3 BO3MOXKHBIX CHUTYallud B3aWMHOIO PacIOJIOKEHHS OOBEKTOB IPU HUX JIBUKEHHH,
COOTHOIIEHHS] 00bEMOB BBIMIOJIHSAEMBIX padOT IIPU COBMECTHOM paboTe.

3ajaun HaA YaCTH, JTOJIH, TTPOLICHTHI

Pemenne 3amay Ha HaxO0XJIEHME YacTH 4YMCIa M 4ucila MO €ro 4dactu. PemeHue 3amad Ha
MPOLEHTHI U Aoiu. [IpuMeHeHne nponopuuii Ipy peleHn  3aaay.

Jlornueckue 3agaun

Pemenne nmormveckux 3amad. Pemenne mornyeckux 3aa4 ¢ HOMOIIBIO TpadoB, TAOIHII.

OcHOBHBIE METO/IbI PEIICHUs TEKCTOBBIX 3a1ad: apupMEeTHUECKHid, anredpandeckuii, mepedop
BapuaHTOB. [lepBuUYHBIE MpeAcTaBiICHUS O APYIMX METOJax pelleHus 3aaad (IreoMeTpUyYecKue u
rpadu4ecKue METO/Ibl).

CrarucTtuka u TeopHsi BEpOSITHOCTEHN

Craructuka

TabnmuuHoe W TpaduyUecKkoe MpeACTaBICHUE JaHHBIX, CTOJIOYAThIE W KPYrOBBIE JUArpaMMBI,
rpaduky, MpUMEHEHHE AMarpaMM W TpaduKOB IS OMHCAHUS 3aBUCHMOCTEH pealbHBIX BEIUYMH,
u3BJIedeHHEe UHGPOpMaluu H3 TabmuL, auarpamMm U rpagukoB. OmnucaTelbHbIE CTaTUCTUYECKUE
MoKa3aTeau YUCIOBBIX HAOOpPOB: cpeiHee apupMeTHdecKoe, MeauaHa, Hauboblee U HauMEHbIIee
3HaueHus. Mephl paccenBaHus: pa3Max, TUCIepCUsl U CTAaHJAPTHOE OTKIJIOHEHUE.

CnydailHass UW3MEHUMBOCTb. VI3MeHUMBOCTH Tpu uU3MepeHusX. Pemaromue npasuia.
3aKOHOMEPHOCTH B U3MEHYMBbBIX BETNYNHAX.

Cnyyvaiinble COOBITUS

CrnyualiHple ONBITBI (3KCHEPUMEHTHI), AJIEMEHTapHblEe CilydailHble COOBITHS (MCXOJBbI).
BepositHoct  anmemeHTapHbIX  coObITHi.  CoObITHST B CIy4allHBIX  OJKCIIEpUMEHTaxX U
OJIarOMPUSITCTBYIOIINE DJIEMEHTApHBIE COOBITHSA. BeposSTHOCTH chaydalHbIX COOBITHI. OTMBITHI C
PaBHOBO3MOXKHBIMHM ~ DJIEMEHTApHBIMH  COOBITHSIMU. Kilaccuueckre BEpOSTHOCTHBIE OIBITHL €
UCIIOJIb30BaHUEM MOHET, KyOukoB. IIpencraBiieHne coOBITHII € IOMOIIBIO JIuarpamm Oijepa.
IIpoTuBOMONOXKHBIE COOBITHS, OObEAUMHEHHME U TepecedyeHue coObITUH. IlpaBuino croxeHus
BepositHOocTel. CiydaitHerid BeIOOp. [lpencraBneHue skcmepuMmeHTa B BUAE JaepeBa. HezaBucumblie
COOBITHS. YMHOXEHHE BEpPOSITHOCTEH He3aBHUCUMBIX cOoObITHH. IlocienoBarenbHble HE3aBUCHMBIE
ucneltanus. [IpencraBienre o He3aBUCUMBIX COOBITHSX B KU3HU.

DneMeHThl KOMOMHATOPUKH

[TpaBuiio yMHOXXEHHUS, TEpecTaHOBKHU, ¢akropuan uuciaa. CoueTaHWsl M YUCIO COYCTAHHM.
®opmyna uncna codetanuid. Tpeyrombauk [Tackams. OnbITEl ¢ OONBIIMM YHCIOM PAaBHOBO3MO>KHBIX
AIIEMEHTAPHBIX COOBITUN. BBIUHCIEHNE BEPOATHOCTEW B OMBITaX C MPUMEHEHHEM KOMOWHATOPHBIX
dbopmyn. Ucneiranus bepuymnu. Yenex u Heyngada. BeposTHOCTH COOBITHH B CEpUU WCIBITAHHUI
bepnymu.

CiyyaliHbl€ BEJTMYHHBI

3HaKOMCTBO CO CIy4allHbIMM BETMYMHAMHU HA MPUMEPAX KOHEUYHBIX TUCKPETHBIX CIy4alHBIX
BeNMuMH. Pacrnipenenenue BepodaTHocTell. MaTematndyeckoe oxunanue. CBOWCTBA MaTeMaTUYECKOTO
oxunanus. [lonsiTue o 3akoHe Oonpimx umcen. M3mepeHue BepostTHOcTel. [IprMeHeHue 3akoHa
OOJBIIMX 4YHCENl B COLMOJOTHH, CTPAaxOBaHWU, B 3/IpaBOOXpaHEHUH, oOecreueHuu Oe30MacHOCTH
HaceJICHUs B YPE3BbIYANHBIX CUTYALIHSIX.
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Uctopus mateMaTnku

Bo3nukHOBeHME MaTeMaTHMKW KakK HaykKd, OJTanbl ee pa3Butus. OCHOBHBIE pa3/elibl
MaTeMaTHUKU. Beiaroniyecss MaTeMaTUKHU M UX BKJIAJl B pa3BUTHE HAYKH.

beckoHeuHOCTH MHOKECTBA MPOCTHIX yuces. Yucna u IMHBI OTPE3KOB. PalioHabHbIE YUCIA.
[TotpebHOCTH B UppanuonanbHbix unciax. [llkona [Mudaropa

3apoxaeHue anreOpel B Hempax apudmeruku. Ain-Xopesmu. PoxnaeHue OyKBEHHOM
cumBouku. I1. depma, ®. Buer, P. Hekapt. Mcropus Bompoca o HaxoxJaeHWU (HOPMYT KOpPHEH
anreOpanveckux ypaBHEHUH creneHei, 6onbimux yetsipex. H. Tapranss, k. Kapnano, H.X. Abens,
2. l'anya.

[TosiBNieHHe MeTola KOOpJMHAT, IMO3BOJISIIOIIETO IMEPEBOAUTH I'€OMETpPUUECKHe OOBEKTHI Ha
s3pIK anreOpsl. [losiBnenue rpadukor Gynkuuit. P. Jlekapt, [1. @epma. [IpumMepsl pa3muvHBIX CHCTEM
KOOpPJIMHAT.

3amavya Jleonapno Iluzanckoro (Pubonawun) o Kponmkax, uucia PuOonHayuu. 3amgada o
maxmaTHou ocke. CXOAMMOCTh F€OMETPUUYECKON MTPOTrPECCUMN.

Hcrokn Teopun BEpOSATHOCTEN: CTpaxoBoe Aeno, azapTHele urpsl. I1. @epma, b.Ilackans, S.
bepuymnu, A.H.Koamoropos.

Pons poccuiickux yueHbix B pa3Butuum Marematuku: JI. Ounep. H.U. JloGauesckwuii,
I1.JI.YeOnmmes, C. Koanesckas, A.H. Koammoropos.

Maremaruka B paszsutuu Poccunm: Ilerp I, mkosia matemaTH4ecKMX M HaBUTALKMX HAYK,
pazButue poccuiickoro ¢guota, A.H. KpsuioB. Kocmuueckas nporpamma u M.B. Kengpim.
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3. TemaTuveckoe IJIIAHUPOBAHHUE C YKA3AHHEM YaCOB, OTBOJAMMbIX HA OCBOEHHE KAXKIO0M
TeMbl Y4eOHOr0 nnpeaMera «AJredpa»

7 knace
Ne Tema KoJ1-B0 yacoB
1 Anrebpanyeckue BhIpaXKeHUs 11
2 YpaBHEHME C OJTHUM HEU3BECTHBIM 8
3 OnHOYWIEHBI U MHOTOYJIEHEI. 17
4 Pa3noxeHre MHOrO4ieHOB Ha MHOYKUTEIIN 17
5 Anrebpandeckue 1poou. 19
6 Jlunetinas Gyukuus u e€ rpaduk. 11
7 CucreMbl 1BYX YpPaBHEHUH C IByMs] HEU3BECTHBIMH. 13
8 D1eMEHThl KOMOMHATOPUKH. 3
9 IToBropenue. Pemenue 3amauy. 3
UTOro 102
8 kiacc
Ne Tema KoJu-Bo yacos
1 IToBTOpeHme Kypca anreOpsl 7 Kiiacca
2 HepaBencraa 19
3 [TpuGnxeHHBIC BEIYMCIICHUS 18
4 KBanparhbsle KopHU 12
5 KBanpatHsie ypaBHeHus 25
6 KBanpatuunas GyHkims 14
7 KBanparHbie HepaBeHCTBa 10
8 IToBTOpeHue kypca anreOpsl 8 kinacca 4
UTOI'o 102
9 knace
Ne Tema Koz-Bo yacos
1 [ToBTOpenue Kypca anreOpsl 8 Kiacca 4
2 CreneHb ¢ pallMOHAJIBHBIM [TOKA3aTeIeM 13
3 CreneHHas QyHKIUS 14
4 IIporpeccun 15
5 CrnyuaitHbie COOBITUS 15
6 CityyaliHbl€ BEJIMYUHBI 12
7 MHoxecTBa, TOruKa 13
8 IToBTOpeHue kypca anreOpsl 9 kinacca 16
UTOro 102
OBLIEE KOJIMYECTBO YACOB 3A 7-9 KJACCBI 306
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7 KJjace

Ne \ Tema KoJu-Bo yacos
I'JIABA 1. Anreopanyeckue Boipa:keHusi. 11 yacos.
1 UucioBble BEIPAKCHUS 2
2 Anrebpanyeckiie BbIpaKESHUs 1
3 Anrebpanyeckue paBeHcTBa. DopmyIbL. 2
4 CBoiicTBa apu(PMETHICCKUX TCHUCTBUI 2
S) ITpaBuia packpbITUsi CKOOOK 2
O6o0maromuii ypok 1
KontponsHas padora Nel no teme «AsreOpandecKie BHIPaKEHUS 1
I'JTIABA 2. YpaBHeHMe ¢ 0JHUM HEM3BECTHBHIM. 8 4acoB.
6 YpaBHEHHE U €r0 KOPHU 1
7 Pemenne ypaBHeHUI ¢ OTHUM HEM3BECTHBIM, CBOJISAIIUXCS K TUHEHHBIM 2
8 Pemenne 3a1a4 ¢ momMoIpi0 ypaBHeHUH 3
O6o0maromuii ypok 1
KonTtpoJubHas padora Ne2 mo Teme «YpaBHEHUS C OTHUM 1
HEU3BECTHBIMY
I''TABA 3. OngHo4JIeHBI 1 MHOTOY.JIeHBI 17 yacos.
9 CreneHb ¢ HaTypaJIbHBIM NIOKA3aTEIEM 2
10 | CpoiicTBa cTeneHu ¢ HaTypaJIbHBIM MOKa3aTelIeM 2
11 Onuounen. CtanaapTHBIN BUJ OJHOYJICHA 1
12 | YMHOXCHHE OTHOWICHOB 2
13 | MHOrouseHsl. 1
14 | IlpuBeneHue nogOOHBIX YIEHOB 1
15 | CnoxeHue ¥ BBIYUTaHUE MHOTOUYJICHOB 1
16 VYMHOXEHHE MHOTrOWIeHAa Ha OJHOYIEH 1
17 | YMHOXeHHe MHOTOWIEHA HA MHOTOYJIEH 2
18 | Jlenenue oHOUIEHA M MHOTOYJIEHA HA OAHOYIECH 2
O6o0maromuii ypok 1
KountpoJsbHas padora Ne3 «OaHOYWIEHBI H MHOTOYICHbBI» 1
I'IABA 4. Pazio:keHue MHOTo4JieHa HA MHOkUTeJM 17 yacos.
19 | BeiHecenue o0IIeT0 MHOXKHUTES 32 CKOOKH. 3
20 | Croco6 rpynmupoBKH 3
21 | ®opmyna pa3HOCTH KBaJpPaTOB 2
22 | KBagpar cymmbl. KBagpat pazHoctu 4
23 | [IpumeHeHHE HECKOJIBKHAX CIIOCOOOB pAa3JIOKEHUS MHOTOYICHAa Ha 3
MHOXHUTEIN
O6o0maromuii ypok 1
KourpoabsHasa pa6ora Ned mo teme «Pa3ziio:keHHe MHOro4jeHa Ha 1
MHOKHUTEJIN
I'JIABA 5. Anreopanyeckue gpoou 19 yacos
24 | Anrebpanueckas 1po6b. Cokpaienue apooeii. 3
25 | [lpuBenenne apoOeii Kk 00mMEMy 3HAMEHATEITIO 2
26 | CnokeHHe U BbIYMTaHUE airedpanyeckux apooeit 5
27 | YMHOXEHHE U JleNIeHue anredpandecKkux apooeit 4
28 | CoBMecCTHBIE AEWCTBUS HAJl alTreOpandecKuMu Ipo0siMU 3
O6o0maromuii ypok 1
KonTtpouabsHas padora NeS no Tteme «AJsredpanydeckue 1poom» 1
I'JIABA 6. JIuneiinas pynknus u eé rpaduk 11 yacos
29 \ [IpsiMoyronpHas cucTeMa KOOPIMHAT Ha TIOCKOCTH 1
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30 DyHKIHS. 2
31 | dyHKIMA y =KX U €€ rpaduk. 3
32 | Jluneitnas ¢pyHKus u e€ rpaduk 3
O6006maromui ypok 1
KonTpoabnass padora Ne6 mo teme «JIluHeiiHass (pyHkumsi u ee 1
rpagux».
I'JIABA 7. Cuctema 1BYX ypaBHEeHHIi ¢ AByMsl Heu3BecTHbIMU 13 yacos
33 | YpaBHEeHUsT TIepBOM CTENEHH C JBYMs HEW3BECTHHIMHU.CHCTEMBI 1
ypaBHEHUU
34 Cnoco0 IOICTaHOBKH. 2
35 | Coco0 cnoxeHus 3
36 | I'paduueckuii criocod penieHus: CUCTEM ypaBHEHHH. 2
37 | Pemenwne 3a/1a4 ¢ MOMONIBIO CUCTEM YPaBHEHUU 1
O6o0maromuii ypok 1
KourpoabHasa padora Ne7 mo teme «Cucrema ABYX ypaBHEHMiH ¢ 1
JABYMSI HEM3BEeCTHBIMI.
I'JIABA 8. DiieMeHTbI KOMOMHATOPUKH 3 4aca.
38 | Paznmunbple KOMOMHAIMH U3 TPEX PITEMEHTOB 1
39 | TabGauia BapuaHTOB U IIPABUIIO ITPOM3BEICHHUS. 1
40 | [Noxcuér BapuaHTOB C TOMOIIBIO TpadoB. 1
I'JIABA 9. IloBTopenne. Pemenne 3ana4. 3 yaca
Pemrenue 3amay 3a kype anreOpbI 8 kiacca 1
HTorosasi KoHTpoJIbHasi padoTa 1
3aKJIIOUUTENBHBINA YPOK 1
UTOIo 102

21




8 kiIacce

Ne Koua-Bo
Tema
4acoB
IloBTOpEeHue Kypca ajaredpsl 7 Kiacca
I'JIABA 1. HEPABEHCTBA (19YACOB)

§1 [TonoxuTeapHbIC U OTPUIIATEIbHBIC YUCTIA. 2

§2 YuciioBble HEPABEHCTBA. 1

§3 CBolicTBa YHCIOBBIX HEPABEHCTB. 2

§4 Clio)keHHe 1 YMHOKEHUE HEPABEHCTB. 1

§5 Ctporue u HeCTpOorue HepaBeHCTBA. 1

§6 -7 Penienue HepaBeHCTB € OJJTHUM HEU3BECTHBIM. 3
§8-9 Pemienue cucteM HEpaBEHCTB C OJHHUM HEU3BECTHBIM. YHCIIOBBIE 4
MIPOMEXKYTKH.

§10 Mopynb urciia. YpaBHEHUS U HEPABEHCTBA, COACPIKAIUE MOTYITb. 2
Pemenue ynpaxuenuii no reme «HepaBeHcTBay. 2
Konmponvnas paboma Nel no meme «Hepasencmeay. 1

I'JIABA 2. TPUBJIN)KEHHBIE BBIYNCJIEHUS (18 YACOB)

§11 [TpubnmxEnnble 3HaUeHUs BeInurH. [lorpenrHocts npulImKeHusl. 2

§12 O1eHKa MOTPEIIHOCTH. 2

§13 OkpyrieHue yucei. 1

§14 OTHOcHTENbHAS TOTPELIHOCTD. 2

§15 [Ipocrelinye BEIYUCICHUS HA KaIbKYJIATOPE. 5

§16 CranmapTHBIN BUJ YKCTa. 2

§17 BblunciieHuss Ha MHUKpPOKAJIBKYJIATOPE CTENEHW M 4Hcia, 00paTHOIro 1
JTAHHOMY.

§18 ITocnenoBarenbHOE BBIMOJHEHUE ONEPALUN HA MUKPOKAIBKYJIATOPE.
O60061maronui ypok

§19 Koumponenaa  paboma  Ne2  no  memenllpubnuscénnvie 1
BbIUUCTICHUA)

I')TIABA 3. KBA/IPATHBIE KOPHH (12 YHACOB)

§20 ApudpmeTnueckuil KBaJpaTHbI KOPEHb. 2

§21 JlelicTBUTENBHBIC YKCTIA. 2

§22 KBagparHblil KOpEHB U3 CTENEHM. 2

§23 KBanpaTHblil KOPEHBb U3 IPOU3BENCHUS. 2

§24 KBangpaTtHsiii KOpeHb U3 Jpoou. 2
Pemenue ynpaxunenuii no reme «KBagpatHele KOpHU. 1
Konmponvnas paboma Ne2 no meme «Keaopamuwvie kopruy. 1

I')TIABA 4. KBA/IPATHBIE YPABHEHMUS (25 YAC)

§25 KBagpatHOoe ypaBHEHUE U €r0 KOPHHU. 2

§26 Hemnonnele kBagpaTHbIe ypaBHEHUS. 1

§27 Merton BbIJIETIEHHS TTOJIHOTO KBajpara. 1

§28 Pemrenne kBagpaTHbIX YpaBHEHUM. 3

§29 [IpuBenénnoe kBagpaTHoe ypaBHeHue. Teopema Buera. 2
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§30 YpaBHeHUsI, CBOASIIUECA K KBAPATHBIM. 3

§31 Pemenue 3a1a4 ¢ NOMOIIBIO KBaAPAaTHBIX YPABHEHUH.

§32 Pemienue mnpocTedMx CcuUCTEM, COJEpXkKaIluX ypaBHEHUE BTOPOU 2
CTETEHH.

§33 3
Paznuunbie criocoObI pelIeHUs: CHCTEM YpaBHEHUH

§34 Pemrenue 3a1ad ¢ TOMOIIBIO CUCTEM YPaBEHHM 2
Pemenue ynpaxuenuii u 3anad no reme «KBagpatHble ypaBHEHUS»
Koumponvnan paboma Ned no meme «Keaopamnuwie ypasnenusny. 1

TI'JIABA 5. KBAJIPATUYHAS ®YHKIUSA (14 YACOB)

8§35 Omnpenenenue KBaIpaTHUHON (YHKIIUH. 1

§36 DYHKIHST y=X_. 1

§37 OyHKIMS y=ax”. 2

§38 OyHKIMS y=ax -+ BX + C. 3

§39 [Toctpoenue rpaduka KBaApaTUIHON (HYHKIUH. 4
Pemenune ynpaxuenuii mo reme «KBagpaTuanas GyHKIUS. 2
Konmponsnaa paboma Ne5 no meme «Keaopamuunas ghynkyusny. 1

I'JIABA 6. KBAJIPATHBIE HEPABEHCTBA (10 YACOB)

§40 KBanpaTHoe HEpaBEHCTBO U €r0 pelIeHuE. 2

§41 Pemenue  kBajpaTHOrO HEpaBEHCTBA C  IMOMOIIbI0  Tpaduka 4
KBaIpaTHYHON PYHKIIMH.

§42 MeTto1 UHTEpBAJIOB. 2
Pemenne ynpaxxuennii no reme «KBagpaTHble HEpaBEHCTBaY. 1
Konmponsnasa paboma Ne6 no meme «Keaopamuwie nepagencmea.
IloBTOpeHue kypca anaredpnl 8 kiaacca. 4
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23




9 kJjacc

Ne Koua-Bo
Tema
4acoB
IloBTOpeHue Kypca anaredpsl 8 kiacca 2
I'JTIABA 1. Ctenensp ¢ pauMoHaJbHbIM MoKa3aresiem (13 yacoB)
§1 CreneHs C eNbIM MOKa3aTeIeM 3
§2 Apudmernieckuil KOpeHb HaTYpaJIbHON CTEIICHH 2
§3 CBoiicTBa apu(PMETHICCKOTO KOPHS 2
§4 CreneHb C palldOHAIBHBIM ITOKa3aTeIeM 1
§5 Bo3BeneHue B cTeneHp YuciI0BOro HEPaBEHCTBA 1
O6o6matomuii  ypok 1o Tteme «CTemeHb ¢ palUOHAIBHBIM 1
MOKa3aTeaem»
Konrpoabnasa pa6oraNel mo teme «CTeneHb ¢ pauMoOHAIbHBIM 1
nokazarteJiem»
I')TIABA 2. Crenennas ¢pynkuus (15 yacos)
§6 Ob6nacTp onpeneneHus: GyHKIUH 3
§7 Bozpacranue u yObiBaHue pyHKINU 2
§8 YETHOCTH ¥ HEYETHOCTH (PYHKIIMH 2
§9 OyHKIUA y = K/X 3
§10 HepaBeHnctBa u ypaBHEHUs, COJEpKaIIle CTEICHb 4
KonTtpouabHnas padora Ne2 no reme «CreneHHast pyHKIHD) 1
I'JTABA 3. IIporpeccun (15 yacos)
§11 UucnoBas mocie10BaTeIbHOCTh 1
§12 Apudmernueckas nporpeccus 3
§13 CymMma n nepBbIX WIEHOB apu(METHUYECKON porpeccuu 3
§14 I'eomeTprueckas nporpeccus 3
§15 CymMma n mepBbIX WIEHOB T€OMETPUUYECKON Mporpeccun 3
O6006maromuii ypok no teme «I'eomeTpruyeckasi Iporpeccusi» 1
KonTtpoabsnas padora Ne3 mo teme «IIporpeccnm» 1
I'TIABA 4. Cayuaiinbie co0biTHsi (14 yacoB)
§16 CoObiTHs 2
§17 BepositHOCT cOOBITHI 2
§18 Pemennie BepoOSITHOCTHBIX 337124 C TIOMOIIbIO KOMOWHATOPUKHU 2
§19 CnoxxeHue 1 yMHOKEHUE BEPOSITHOCTEN 3
§20 OTHOCUTENbHAS YaCTOTa ¥ 3aKOH OOJBIINX YHCET 2
O6o0maromuii ypok 1mo teme «CirydaiiHble BETMIUHBDY 2
KountpoabsHnas padora Nedno teme «Caydaiinbie COOBITHS 1
I'JIABA 5. Cayuaiinbie BeJiuduHbI (12 yacos)
§21 Tabnuie! pacrpenencHus 2
§22 [ToauroHsl 4acTOTHI
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§23 ['enepanbHasi COBOKYITHOCTh U BEIOOPKA

§24 Pa3zmax u neHTpanbHble TEHACHLIMU

§25 Mepsi pazbpoca

O6o6matomuii ypok mo teme «CiaydaitHpie BETHUYUHBD)

NN W

KonTpoabHas padora NeS nmo teme «Ciryyaiinble BeJUYUHbI»

I''TABA 6. MHo:kecTBa, Jioruka (16 yacos)

§26 MHoxecTBa

§27 BrickasbiBanus. Teopemsl

§28 CrnenoBanue U PaBHOCHIIBHOCTD

§29 YpaBHEHHE OKPYKHOCTU

§30 YpaBHeHue npsaMoi

§31 MHoOkecTBa TOUYEK Ha KOOPAUHATHOM INIOCKOCTH

N DN NN W NN

O60061maromui ypok 1mo Teme
«MHOKeCcTBa, JIOTHKA»

[HEN

Konmponvnas paboma Neb no meme «Mnoicecmea, n02uka)

=
ol

IToBTOpenue kypca anredpol 9 kiaacca.

[ToBTOpenue. BoipaskeHus u ux npeodpa3oBaHus

[ToBTOpeHue. YpaBHEHMS U CUCTEMBI YPABHEHUI

HOBTOpeHI/Ie. HepaBeHCTBa H CUCTCMbI HCPABCHCTB

IToBropenue. TekcToBble 3a1aun

IToBTOpenue. @yHKIUU U TpapUKU

[ToBTOpeHmne. ApudpmeTrueckas U reoMeTpuyecKas Iporpeccuu

HTrorosas konTpoJsibHasi padora B popme OI'D

AHanu3 KOHTPOJILHOM paboThI

NN DN NN DN NN

Hrorosoe nosropenue
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