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IHJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA AJITEBPbI

[Iporpamma obGecrieuynBaeT JOCTHKEHUE CIEAYIONNX PE3YJIbTaTOB OCBOCHHSI 00pa30BaTEIbHOM MPOTPaMMbl OCHOBHOTO 0011IeT0 00pa30BaHus:

JUYHOCMHbILE:

1) OTBETCTBEHHOE OTHOLICHHE K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTH O0YYarOIMXCS K CaMOPa3BUTHIO M CaMOOOPa30BaHUIO HA OCHOBE MOTHUBALIUHU K
o0yuYeHHIO ¥ TO3HaHMIO, BEIOOPY JalibHelero oopa3zoBaHus Ha 0a3e OPUEHTUPOBKHU B MHpe npodeccuil 1 mpodecCHOHaIbHBIX MPEANOUYTEHUI, 0CO3HAHHOMY
MMOCTPOCHUIO HHUBUIYaTbHONU 00pa30BaTebHON TPACKTOPUU C YIETOM YCTOMUYUBBIX MO3HABATEIBHBIX HHTEPECOB;

2) HeNOCTHOCTh MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU M OOILIECTBEHHOM MPaKTUKU;

3) KOMMYHHKaTHBHAsA KOMIIETEHTHOCTh B OOIIEHUH M COTPYIHHYECTBE CO CBEPCTHUKAMH, CTAPIIUMH ¥ MIIAAIIUMH, B 00pa30BaTeIbHON, OOIECTBEHHO
M0JIE3HOM, Y4eOHO-TBOPUECKOM U IPYTHX BUIAX JESTEIbHOCTH;

4) ymeHue SICHO, TOYHO, TPAMOTHO H3JlaraTb CBOM MBICIM B YCTHOM WM INUCBbMEHHOW peuYd, MOHMMATh CMBIC] IOCTABJIEHHOW 3a/Jayu, BBICTpaUBaTh
apryMeHTaluI0, IPUBOJUTH TPUMEPHI U KOHTPIIPUMEPHI;

5) mpencTaBieHHE O YEJIOBEYECKOH Hayke Kak O cdepe 4YeloBEUeCKOW AeATeNIbHOCTH, 00 3Tamax e€ pa3BUTHsS, O €€ 3HAYMMOCTU JUISl Pa3BHTHUSA
LMBWINA3ALUY;

6) KPUTUYHOCTH MBIIIJICHUS, YMEHHE PACO3HABATh JIOTHYECKH HEKOPPEKTHbBIE BBICKA3bIBaHUSI, OTJINYATh TUIIOTE3Y OT (aKTa;

7) KpeaTUBHOCTH MBILUICHUS, MHUIIMATUBA, HAXOJYUBOCTh, AKTUBHOCTD MIPH PEIICHUHU areOpanvecKux 3aaad;

8) yMeHue KOHTPOJIMPOBATh IPOLIECC U PE3YJbTAaT Y4EOHON MaTeMaTH4eCKOM NesTEIbHOCTH;

9) ciocoOHOCTH K AMOLIMOHAILHOMY BOCIPUATHIO MaTEMaTHUECKUX O0BEKTOB, 3a/1a4, PEIICHUH, pacCyKICHUM.

Memanpeomemubie:

1) yMeHue camMOCTOSTENIbHO IUIAHMPOBATh AaJbTEPHATUBHBIE NMYTH JOCTHKEHUs Lieled, OCO3HAHHO BbIOMpaTh Hambosee >PPeKTHBHBIE CIOCOOBI
pelieHns yueOHbIX U [T03HABATENbHbBIX 3a/1a4;

2) yMeHHue OCYLIECTBIATh KOHTPOJb MO PE3YyNbTaTy M MO CIOCO0y AEHCTBUS Ha YPOBHE IMPOU3BOJILHOTO BHUMAHHUS M BHOCUTH HEOOXOIMMBIE
KOPPEKTUBBI;

3) yMeHue aJeKBaTHO OIIEHHWBATh MPABUIBHOCTh WJIM OMIMOOYHOCTH BBINOJIHEHHMs y4eOHOW 3a1auM, €€ OObEKTUBHYIO TPYIHOCTh U COOCTBEHHbBIE
BO3MOXHOCTH €€ pEeLICHHUS;

4) oco3HaHHOE BIAJICHUE JIOTMYECKMMHU JEHCTBUSMHU OIpENEeNICHUs] MOHATHH, 00OOIIEHUs, YCTAaHOBJIEHUS aHAJOIMH, KiIacCU(UKAIMM Ha OCHOBE
CaMOCTOSITENILHOTO BIOOpa OCHOBAHUI M KPUTEPHUEB, YCTAHOBJIEHUSI POJIOBUIOBBIX CBSI3EH;

5) ymMeHHMe yCTaHaBIMBAaTh NPUYUHHO-CIEACTBEHHBIE CBA3HM; CTPOUTH JIOTUYECKOE PACCYKICHHME, YMO3aKIIOUeHUE (MHAYKTUBHOE, ACIYKTUBHOE U IO
aHAJIOTUH) U BBIBOIBL;

6) yMeHue co3/aBaTh, MIPUMEHATh U MPE0OPa30BbIBATH 3HAKOBO-CUMBOJIMYECKHE CPEICTBA, MOJICIM CXEMBI JUIsl pellieHUs y4eOHBIX U M03HABATEIbHbBIX
3ajauy;

7) yMeHHE OpraHU30BBIBaTh Y4EOHOE COTPYIAHUYECTBO U COBMECTHYIO JESTEIBHOCTh C YUUTEISIMH CBEPCTHUKAMU: ONPEACIATh LIEIH, pacupeaeicHue
GbyHKIUHI U posiell y4aCTHUKOB, B3aMOIEUCTBHE U 00LIMe cIocoObl paboThl; yMEHUE padoTaTh B IpyIIe: HAXOAUTh 001ee pelleHre U pa3pemaTh KOHQIUKTHI
Ha OCHOBE COTJIaCOBaHUS MO3UIUH 1 y4€Ta HHTEPECOB; CIyLIaTh NapTHEPA; HOPMYIMPOBATEH, APTYMEHTUPOBATh U OTCTAaUBATh CBOE MHEHUE;

8) cdhopMHupOBaHHOCTh y4eOHOW W OOIIENOIH30BATEIHLCKOW KOMIIETEHTHOCTH B OOJIACTH HCTOJIB30BaHUS WH(GOPMAIIMOHHO-KOMMYHHKAIIMOHHBIX

texHosnoruit (MKT- KOMIIETEeHTHOCTH);



9) nepBOHaYaIbHBIC MPEACTABICHUS 00 UICSIX M METOAAX MAaTEMAaTUKH Kak 00 YHHUBEPCAIbHOM S3bIKE HAYKH M TEXHUKHU, O CPEICTBE MOJEIHPOBAHUS
SIBJIGHUH U MPOIIECCOB;

10) ymeHue BUIETh MaTEMAaTUYECKYIO 33/1a4y B KOHTEKCTE MMPOOIEMHON CUTYalluy B APYTHX AUCHUILIMHAX, B OKPYKAIOLIEH KU3HH;

11) ymeHue HaxoIuTh B Pa3IMYHbIX HUCTOYHHMKAX HH(OPMALNIO, HEOOXOJUMYIO I PELICHUS MaTeMaTUYecKUX MpoOJieM, M MPEACTaBIsATh €€ B
MOHATHON (hopMe; TPUHUMATH PEUICHHS B YCIOBUSX HETMOTHON U M30BITOUYHOM, TOUHOW U BEPOSATHOCTHOUN HH(OpMAIIHH;

12) ymeHue moHUMAaTh M UCIIOJIb30BaTh MaTEMaTUUYECKHE CPEACTBA HATIIATHOCTU (PUCYHKH, YUEPTEKHU, CXEMBI U Ap.) IS WUTIOCTpallii, HHTEPIPETaluy,
apryMeHTaluu;

13) ymeHue BBIABUTATh TUIOTE3bI MPU PELICHUH Pa3IMYHbIX 33/1a4 U TOHUMAaTh HEOOXOJUMOCTh UX MTPOBEPKH;

14) ymeHue npuHUMAaTh UHAYKTUBHBIC U JISAYKTHBHBIE CIIOCOOBI PACCYX/ICHUH, BUJCTh PA3IMYHbIC CTPATETHH PEILICHUS 3a/1a4;

15) noHuMaHue CyIHOCTH aJTOPUTMHUYECKUX MPEANUCAHUN U IeHCTBOBATh B COOTBETCTBUU C MPEIOKEHHBIM allTOPUTMOM;

16) ymeHHE caMOCTOSATEIBHO CTABUTH 1SN, BRIOUPATH U CO3/1aBaTh aJITOPUTMBI JUIsl PEIICHUS YIeOHBIX U MATEMAaTUYSCKUX MTPOOIIEM;

17) ymeHue miaHupoOBaTh U OCYIIECTBIIATH JIEATEIbHOCTh, HAPABICHHYIO HAa PEIICHHE 3a/1a4 UCCIIEA0BAaTEIbCKOTO XapaKTepa.

npeomemuble.

1) ymenue pabotaTh ¢ MaTeMaTHUYECKUM TEKCTOM, (CTPYKTYpHUpOBaHUE, U3BJICUECHIE HEOOX0AMMOM nH(OpMaLNK), TOYHO U TPAMOTHO BBIpaKaTh CBOU
MBICJIM B YCTHOM M MUCBMEHHOW PEYH, MPUMEHSISI MaTEMaTHUECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY, UCIIOJIb30BaTh PA3JIMYHbIE S3bIK MATEMAaTUKU (CJIIOBECHBIM,
CUMBOJIMYECKUH, rpaduueckuii), 000CHOBBIBATH CYKJIEHUS, I0Ka3bIBATh MATEMATUYECKUE YTBEPIKICHUS;

2) BnageHue 0a30BbIM INOHSATHBIM aNNaparoM: MMETh NPEACTABIECHUE O YHCIIE, BJIAJCHUE CHUMBOJBHBIM SI3bIKOM aireOpbl, 3HAHHUE 3JIEMEHTAPHBIX
(YHKIIMOHATBHBIX 3aBUCUMOCTEMH, (hOpMHUpOBaHHE MPEACTABICHUIN O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEATbHOM MUPE M O CTATUYECKHUX 3aKOHOMEPHOCTAX
B PEAIbHOM MUPE U O Pa3IMYHBIX CIIOcO0aX UX U3y4eHHs, 00 0COOEHHOCTH BBIBOJIOB U MPOTHO30B, HOCSIIIUX BEPOSTHOCTHBIN XapakTep;

3) yMeHue BBIIOIHATH anredpandeckue npeoOpa3oBaHUs PAllMOHANBHBIX BBIPaKEHUH, TPUMEHATh UX JUIA pelIeHHs Y4eOHbIX MaTeMaTUYeCKUX 3a1a4 1
3aJ1a4, BOZHUKAIOIIUX B CMEKHBIX YUEOHBIX NPEAMETAX;

4) yMeHue MoJib30BaThCSl MaTeMaTHUYeCKMMU (OpMyJaMH U CaMOCTOSTENIIBHO COCTaBIATH (POPMYJIBI 3aBUCUMOCTEH MeXay BEIMYMHAMH HAa OCHOBE
000011IEHNS YaCTHBIX CITy4yaeB U SKCIIEPUMEHTA;

5) yMeHue pemiath JUHEHHbIE U KBapaTHbIE YPAaBHEHHs U HEPABEHCTBA, a TaK )K€ MPUBOJUMbIE K HUM YPaBHEHUS, HEPAaBEHCTBA; CUCTEMbI; IPUMEHSTh
rpaduyeckue MpencTaBiICHUs AJs PELIEHUs U UCCIIEOBaHUs ypaBHEHHUIl, HEPABEHCTB, CUCTEM; MPUMEHATH IOJIyY€HHbIE YMEHUS Ul pelIeHUs 3a/1ad U3
MaTEMaTHKH, CMEKHBIX IIPEIMETOB, TPAKTUKH;

6) oBnazeHue cucTeMol (QYHKIMOHAIBHBIX NOHATUN, (YHKIIMOHAIBHBIM S3bIKOM U CHUMBOJIMKOW, YMEHUE CTPOUTh rpa@UKu (PYHKIMM, OMMCHIBATh UX
CBOMCTBA, UCTOJIb30BATh UX (DYHKIMOHATIBHO-TpapuUecKue MpeCTaBICHHs Ul OIMCAHMS U aHAJIM3a MaTeMAaTHYECKUX 3a/1a4 U PEabHBIX 3aBUCUMOCTEH;

7) oBianeHHWEe OCHOBHBIMU CIOCOOAaMHU MpPEACTABIEHUS M aHAJIM3a CTAaTHCTUYECKUX JAHHBIX; YMEHHE pellaTh 3aJaud Ha HaXOXJACHHE YacTOThl U
BEPOSITHOCTH CITy4alfHBIX COOBITHIA;

8) yMeHue NpUMEHATh W3Y4YEHHbIE MOHATHSA, PE3YIbTaThl U METOJbl MPH PELICHUM 3a/ad U3 PAa3JUYHBIX pa3lesioB Kypca, B TOM UHWCIE 3a/ay, He
CBOJAILIUXCS K HETTOCPEICTBEHHOMY IIPUMEHEHHUIO U3BECTHBIX aJITOPUTMOB.

DJIeMEeHTBI TEOPHH MHOKECTB 1 MATEeMAaTHYEeCKOM JIOTUKH
BeinycKHUK Hay4uTCH:



e  OnepupoBarh NOHATUSMU: ONPEEICHUE, TEOPEMA, AKCHOMa, MHOXECTBO, XapaKTEPUCTUKN MHOXECTBA, SJIEMEHT MHOXKECTBA, MyCTOE, KOHEUHOE U
0ECKOHEYHOE MHOKECTBO, IMOJAMHOXKECTBO, IIPUHAIICKHOCTh, BKIIFOUCHHUE, PABEHCTBO MHOKECTB;

e  U300paxaTh MHOYKECTBA W OTHOIIICHWE MHOECTB C TIOMOIILI0 KPYToB Dijepa;

e  OmpenensaTh NPUHAMICKHOCTH JIEMEHTa MHOXKECTBY, O0BEIMHEHHUIO U TIEPECCUCHUIO MHOYKECTB;

®  33JaBaTh MHOKECTBO C MOMOIIBIO IEPEUUCIIECHHUSI JIEMEHTOB, CJIOBECHOT'O ONMCAHUS;

®  OIIEPUPOBATH MOHATUSMHU: BBICKA3bIBAHUE, HICTUHHOCTD M JIOKHOCTH BBICKA3bIBAHUS, OTPULIAHUE BBICKA3bIBAHUM, OIEPALIMU HAJ BbICKA3bIBAHUSIMU:
Y, WIH, HE, YCIIOBHBIE BBICKA3bIBaHUS (MMIUIMKALIUN );

®  CTPOUTH BBICKA3bIBAHUS, OTPUIIAHUS BbICKA3bIBAHUM.
BbINyCKHUK MOJYYHUT BO3MOKHOCTh:

®  CTPOMUTH LIEMNOYKH YMO3AKIOUECHHUI HA OCHOBE MCIIOJb30BAHMS TPABUJI JIOTUKU;

®  HCIOJIb30BAaTh MHOXKECTBA, ONEPAIIMU C MHOXKECTBAMU, UX IpaduyecKOe MpeICTaBICHUE JIJISl OIMCAHUS PEAIbHBIX MPOIECCOB U SIBJICHUH.

Yucaa

BbInyCKHUK Hay4uTCH:

YUCIIO,

OHepI/IpOBaTB MOHATHUAMU: MHOXCECTBO HATYPAJIbHBIX YHCCII, MHOXCCTBO LECJIbIX YHWCCII, MHOXCCTBO PALlMOHAJIBHBIX YUCCII, UPpalOHAIBHOC

KBaI[paTHI)If/'I KOpCHb, MHOXECTBO ﬂeﬁCTBHTGHBHBIX YUCCl, TICOMCTPUYCCKAsA MHTCPIIpETaAlA HATypaJlbHbIX, NOCJIbIX, pPalUOHAJIbHBIX,

HeﬁCTBHTCHBHBIX YHUCCII,

MMOHUMATh U OOBSICHITH CMBICI TTO3UIIMOHHOM 3aMTMCH HATYpPaIbHOTO YHCIIa;

BBITIOJIHATH BBIYUCIICHHUS, B TOM YHCIIC C UCIIOJIB30BAaHUEM MTPUEMOB PAIIMOHAIbHBIX BBIUUCICHUH;
BBIMIOJIHATH OKPYTJIEHHE PAllMOHATBHBIX YUCEI C 3aIaHHOM TOYHOCTBIO;

CpaBHMBATh palliOHAJIbHBIE U UPPALIMOHAIBHBIE YUCIIA;

MIPEJICTaBIATh PAIMOHATFHOE YHCIIO B BHJIE ACCATUYHON JpooH

YIOPSI0YUBATh YUCIIA, 3alIMCAHHBIEC B BUJIE OOBIKHOBEHHOM U JECATUYHOMN TpoOH;

Haxoautb HOJ[ u HOK umncen u ucnonb3oBaTh UX NpU pEUICHUU 33/1a4.

BblﬂyCKHI/IK MOJIYYUT BO3MOKHOCTD:

MIPpUMCHATH IIpaBUJIa HpI/I6J'II/I)KeHHBIX BBIYMCIICHUM IIpU pCHICHUH MPAKTUYCCKUX 3aaa4 U PCIICHUHU 3a4a1 APYTUx y‘Ie6HBIX npeaAMETOB;
BBIITOJIHATD CPABHCHUEC PE3YJIbTATOB BBIYHCIICHUI IIpU pCHICHUHN MMPAKTUYCCKHUX 3a/la4, B TOM YUCIIC HpI/I6J'II/I)KeHHLIX BBIQHCHGHHﬁ;
COCTAaBJISITh U OUCHHUBATDH YHCJIOBBIC BHIPAKCHUA ITPU PCIICHUN NNPAKTUYCCKUX 3a/1a4 U 3aa4 U3 APYyrux y‘Ie6HBIX npeaAMETOB;
3alIUCBIBATh U OKPYTJIATH YUCJIOBBIC 3HAUCHUSA PCAJIbHBIX BEJIMYNH C UCITOJIB30BAHUCM PA3HBIX CUCTEM U3MCPCHUS.

ToxnecTBeHHbIE IPeoOpa3oBaHusA
BeinycKkHUK Hay4uTCH:
e  OmnepupoBaTh NOHATHUAMHU CTENEHH C HATYPAJIbHBIM I10KA3aTeIEM, CTENIEHH C LIEJIbIM OTPULATEIBHBIM [10Ka3aTeNEM;
®  BBINOJHATH NPEOOpPa30BaHMS IENBIX BBIPAKEHUN: NEHCTBHUS C OJHOWICHAMH (CIOKEHUE, BBIYUTAHWE, YMHOXKEHHUE), NEHCTBHUS C MHOTOUYJICHAMHU
(crmoxeHue, BBIMUTaHUE, YMHOKEHHE);



®  BBHINOJHATH PA3JIOKEHHE MHOTOWICHOB HAa MHOXXUTEIM OJHHM U3 CHOCOOOB: BBIHECEHHE 3a CKOOKY, TPYNIIMPOBKA, HCIOJIb30BaHHE (HOpMYI
COKpAILEHHOTO YMHOKECHUS,
®  BBLICIATH KBAJApaT CYMMBbI U PA3HOCTH OJJTHOUJICHOB;
®  DPACKJIA/AbIBATh HA MHOXHUTEIH KBAJIPATHBIM TPEXUJIEH;
®  BBINOJHATH NMPeoOpa30oBaHMs BBIPAXKEHHM, COJAEpkKAIIUX CTEHNEHH C LEIbIMU OTPULATEIBHBIMU MOKA3aTeIsIMH, MEPEeXOJUTh OT 3alUCH B BHJE
CTCIICHU C LCJIBIM OTPULATCIIBHBIM IMOKA3aTCJIEM K 3aIllMCU B BUIC I[pO6I/I;
®  BBINOJHATH NpeoOpa3oBaHus IAPOOHO-PALMOHAIBHBIX BBIPAKEHUN: COKpallleHHe ApoOel, MpHBeleHue aiaredpanyeckux apodeil K obiemy
3HAMEHATEINI0, CIOKEHUE, YMHOKEHUE, JIeJieHne anreOpandeckux apoOeil, Bo3BeACHUE anredpandeckoil IpoOM B HATYpaJbHYIO M LIETYI0 OTPULIATEIIbHYIO
CTEIICHb;
®  BBINOJIHATH IPEOOPA30BaHUS BBIPAXKEHHI, COEPIKALTUX KBAApAaTHbIE KOPHU;
®  BBLICIATH KBAJApaT CyMMBbI WM PA3HOCTU JBYWIECHA B BBIPAXKEHUSAX, COAEPIKALLUX KBaIpaTHbIE KOPHU;
®  BBINOJIHATH IPEOOPA30BaHUS BBIPAKEHHI, COIEPIKALTUX MOTYIb.
BpInyCKHUK NOJYYUT BO3MOKHOCTD:
®  BbIINTOJIHATH Hp606pa3OBaHI/I$I u I[GflCTBI/I?[ C yucCJjiaMi, 3aliIMCaHHbIMHA B CTAHAAPTHOM BHUIC,
e  BBINOJHATH IpeoOpa3oBaHMsl ANreOpanuecKrx BhIPAXKEHUN IPU PEILICHUH 33a4 APYTruX Y4eOHBbIX IPEIMETOB.
YpaBHeHNSI 1 HEPABEHCTBA
BbInyCKHUK HAY4YHUTCH:
e OmnepupoBaTh MOHATHSAMH: YpaBHEHHE, HEPaBEHCTBO, KOpPEHb YpaBHEHHS, pEIICHHE HEPaBEHCTBA, PAaBHOCWIbHBIC YpaBHEHHs, 0OIacTh
oTpesieNieHus] ypaBHEHHS (HepaBeHCTBA, CUCTEMbl YPABHEHUN WM HEPABEHCTB);
® pClaTh JIMHEHHEBIE YpaBHCHUA U YpaBHCHU, CBOAUMBIC K JIMHEWHBIM C IIOMOIIBIO TOXKIACCTBCHHBIX npeo6pa3013aHI/H71;
® pPCIIaTh KBAAPATHBIC YPABHCHUSA U YPABHCHUA, CBOAUMBIC K KBAAPATHBIM C IIOMOIIBIO TOXKACCTBCHHBIX npeo6pa3013aH1/H71;
e pewarh IpoOHO-TUHENHbIE YpaBHEHMUS;

e pelath MPOCTEHIINE UPPALMOHANIBHEIE YPaBHEHHS Buaa L/ f (x)=a, \/ f(x)= \/ g(x);

peuaTs ypaBHEHUA BUAA Xn =a;
pemaTh ypaBHEHHs CIIOCOOOM pa3sIOKEHUsSI HA MHOKHUTEIN U 3aMEHBI IEPEMEHHOM;
WCIIOIh30BaTh METO] MHTEPBAJIOB IS PEIIEHUS LETbIX U JPOOHO-pAIMOHATHHBIX HEPABEHCTB;
pelaTth JJUHEHHbIE YPaBHEHUS M HEPABEHCTBA C MTapaMEeTPaAMU;
pelaTh HECIOKHbBIE KBAJIPATHBIE YPABHEHUS C TTAPAMETPOM;
pelaTh HECIOKHBIE CUCTEMBI JIMHEWHBIX YPABHEHHI C TapaMeTpaMH;
pelIaTh HECIOKHBIE YPAaBHEHUS B LIENBIX YUCIIAX.
BBINyCKHUK MOJYYHUT BO3MOKHOCTh:
® COCTaBJISITh W PEIIaTh JIMHEHHbBIE U KBAIPATHBIE YPABHEHUS, YPABHEHUS, K HUM CBOJASIIMECS, CUCTEMbI JUHEWMHBIX YPABHEHHI, HEPABEHCTB MpPHU
pelIeHN  3a/1a4 IPYTUX YIYeOHBIX MTPEAMETOB;



® BBHIMOJHATH OICHKY MPABIOMOAOOUS PE3yNbTAaTOB, MOTYyYaeMbIX MPH PEIICHUM JHHEWHBIX M KBAJIPATHBIX ypaBHEHUN W CHUCTEM JMHEHHBIX
YpaBHEHHI U HEPABEHCTB MIPH PEIICHUH 33124 APYTUX YICOHBIX MPEIMETOB;
e BBIOMpATh COOTBETCTBYIOIINE YpPaBHEHHS, HEPABEHCTBA WJIM HMX CHUCTEMBI IS COCTABIICHHUS MATEMaTHYECKON MOJENTW 3aJaHHON peabHOM
CUTYAIIMH WJIH IPUKIIATHON 3a71a4H;
® yMETh WMHTEPIPETUPOBATH MOJYYEHHBIA MPU PEUICHUH YPAaBHCHHs, HEPABEHCTBA I CHUCTEMBI PE3yJbTaT B KOHTEKCTE 3aJaHHOW peallbHOM
CUTYAIlUU WA TIPUKIIATHON 3a/1a4H.
DOyHKIUN
BbInyCKHUK HAYYHMTCS:
e OmnepupoBaTh HNOHATHAMU: (QYHKIIMOHAJIbHAS 3aBUCUMOCTh, (PYHKIUS, rpaduK (YHKIUMH, CIIOCOOBI 3a/aHus (DYHKIIMH, apryMEHT W 3HAaueHUe
GbyHKIIUHM, 00JIaCTh OMpEACNICHUS W MHOXKECTBO 3HAaYeHHMA (QYHKIHMH, HYTU (YHKIUH, TPOMEKYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTH (YHKIIHH,
YETHOCTH/HEYETHOCTh (PYHKIINU;

ooy . . . k
® CTPOMTH rpaUKu JIMHEHHON, KBapaTHUHON (YyHKIMH, 0OpaTHOI MPONOPLUOHATBHOCTH, QYHKIIMY BUIA: y = a + g Y /Xy =3x,y=|x

e Ha MpUMepe KBaIpaTHYHON (YHKIIMH, HCIIOIb30BaTh MpeoOpaszoBanus rpaduka ¢Gyukiuu Y=f(X) mis mocrpoenus rpadukoB (GyHKIH
y =af (kx+b)+c;
® COCTaBJISITh YpaBHEHHS MPSMOW 10 3aJaHHBIM YCJOBUSM: HPOXOJANICH Yepe3 JIBe TOYKH C 33aJaHHBIMH KOOPJMHATAMH, MPOXOJAIICH uepes

JTaHHYIO TOYKY M MapajuIeIbHON TaHHOM MPSIMOH;
HCCIIeIOBaTh (PYHKIIHIO 110 ee rpaduKy;
HaXOJUTh MHOKECTBO 3HAYCHHIA, HYJIU, IPOMEKYTKH 3HAKOTIOCTOSHCTBA, MOHOTOHHOCTH KBaIPATUIHON ()YHKITUY;
OIIEPUPOBATH IOHATHUSIMU: TTOCIIEAOBATEIHLHOCTD, apu(MeTHICCKas TIPOTPECCHS], TEOMETPUIECKAsl IPOTPECCHS,
peniaTh 3a1a4n Ha apu(PMETUIECKYIO B TEOMETPHYECKYIO TTPOTPECCHIO.
BbInycKHUK MOJIYYUT BO3MOKHOCTD:

® WUIIOCTPUPOBATH C MIOMOIIBIO TpadKa pealbHyI0 3aBHCHMOCTH HITH TIPOIIECC M0 X XapaKTePUCTUKAM;

® WCIIOJB30BaTh CBOMCTBA U TpadUK KBAJAPATHIHON (PYHKIIMH IIPU PEIICHUH 33]1a4 U3 JIPYTHX Y4eOHBIX MPEAMETOB.
TekcToBbIe 3a1aUn
BbInycKHUK HAYYHTCS:

e Pemarh mpocThie U CIIOXKHBIC 337]a91 PA3HBIX THIIOB, a TAK)KE 33]]a9d MTOBBIINICHHONW TPYAHOCTH;

® WCIOJBH30BaTh Pa3HbIC KPATKHUE 3aIMCH KaK MOJICITH TEKCTOB CIIOKHBIX 33J1a4 JUTsl IIOCTPOSHU ST TOMCKOBOH CXEMBI M PEIICHUS 3a71a9;

e pazMyaTh MOJIETh TEKCTa M MOJICh PEIICHUS 3a]]a9i, KOHCTPYUPOBATh K OJTHOM MOJICIH PEIICHUSI HECJIOKHOM 3a]jaud pa3HbIe MOJICIIN TEKCTa

3aJauu;

® 3HAaTh U MPUMEHSATH 00a crocoba MoucKa pemieHus 3aaa4d (0T TpeOOBaHMS K YCIOBHIO M OT YCJIOBUS K TPEOOBAHHUIO);

® MOJICTHPOBATH PACCYKACHHS MPU MOMCKE PEIICHUS 3a7a4 C ITOMOIIBIO rpad-CXeMBI;

®  BBIJICIIATH Tl PEIICHUS 33]]a4H U COJIEP)KaHUe KaXI0T0 ITaIa;



e yMeTb BBIOMpATh ONTUMAIBHBIA METOJ PELICHUs 33Jaud U OCO3HaBaTh BHIOOP METOA, PAaCCMATPUBATh Pa3IMYHBIC METOJIbI, HAXOAUTH Pa3HbIC
pEILEHNs 3a/1a4M, €CIIM BO3MOXKHO;

® AHAJIN3MPOBATh 3aTPYIHEHUS IIPU PEILICHUU 3a1a4;

e BBINOJHATH Pa3InYHbIEC IPEOOPa30BAHUS NPEAJIOKEHHOH 3a/1a4l, KOHCTPYHPOBATh HOBBIE 3a/1a4M U3 JaHHOW, B TOM YHCII€ OOpaTHBIE;

® UHTEPIPETUPOBATH BHIYMCIUTEIIBHBIC PE3YJIBTATHI B 3a/1a4€, HCCIEN0BATh MOJIYyYEHHOE PEIICHUE 3a/1a4U;

® aHaNM3MPOBATH BCEBO3MOXHBIE CHTYallUd B3aMMHOTO PACIIOJIOKEHHUS JBYX OOBEKTOB M HM3MEHEHHE HMX XapaKTePUCTUK IMPH COBMECTHOM
JBMKEHUH (CKOPOCTH, BPEMs, PACCTOSHUE) MIPH PELICHUHU 33734 Ha ABIKEHHE JBYX OOBEKTOB KaK B OIHOM, TaK U B IPOTUBOIIOJIOKHBIX HANIPABICHUSAX;

® JCCIIEJOBATH BCEBO3MOXKHBIC CUTYAllMU IIPH PEIICHUH 3aa4 Ha IBHYKEHUE 110 PEKE, PACCMATPUBATh Pa3HbIE CUCTEMBI OTCUETA;

e pelaTh pa3HOOOpa3HbIE 331aUK «HA YACTH,

e pemaTh ¥ 0OOCHOBBIBATh CBOE pEIICHUE 337a4 (BBLACIATh MAaTEMAaTUYECKYI0 OCHOBY) Ha HaXOXKJEHHE YAaCTH YMCIAa U YMCia 10 ero 4yacTH Ha
OCHOBE KOHKPETHOI'O CMbICIIa ApOOH;

® 0CO3HaBaTh U OOBACHATH UIAECHTHUYHOCTD 3a/1a4 Pa3HbIX TUIIOB, CBA3BIBAIOLIUX TPU BEIMUMHBI (HA padoTy, Ha MOKYIKH, HA JBUKEHUE), BBIIEISTh
9TH BEJIMYMHBI U OTHOLLEHUS MEXy HUMHU, IPUMEHATh UX [P PELICHUH 33]a4, KOHCTPYHPOBaTh COOCTBEHHBIE 3a/]a4 YKa3aHHBIX TUIIOB;

e BJAJETh OCHOBHBIMM METOJIaMHU PELIEHUS 3a7a4 Ha CMECH, CIUIaBbl, KOHLICHTPALWH;
pelaTh 3aja4y Ha IPOLEHTHI, B TOM YHCJIE, CJIOXKHBIE IIPOLIEHTHI ¢ 000CHOBAHUEM, UCIIONb3Ys Pa3HbIe CIIOCOObL;
peraTh JOTHYECKUEe 3a/1a41 Pa3HBIMH CIOCO0aMH, B TOM YHCIIE, C IBYMS OJIOKAMH U C TpeMsi OJIOKaMH JAHHBIX C TOMOIIBIO TaOJIHII;
pelarth 3aa4y o KOMOMHATOPUKE U TEOPUU BEPOSITHOCTEN Ha OCHOBE UCIIOJIb30BaHUS U3YUEHHBIX METOJIOB U 00OCHOBBIBAThH PEILLEHUE;
peniaTh HECJIIOKHBIE 3a4a4M 110 MaTEMAaTUYECKOM CTaTUCTHUKE;

® OBJIAJIETh OCHOBHBIMH METOJIaMHU pELIEHUS CIOKETHBIX 3ajay: apudmernyeckui, anreOpanueckuil, nmepeOop BapHaHTOB, I'€OMETPUUYECKUH,
rpaduyecKkuil, MPUMEHATh UX B HOBBIX 110 CPAaBHEHHUIO C U3YYEHHBIMH CUTYyalUSIX.

BbINYCKHUK MOJYYUT BO3MOKHOCTD:

e BBUICIATH NpPU PEIIEHUU 3a]ad XapaKTepUCTHKU paccMaTpUBaeMOM B 3ajade CHUTyallMM, OTJIMYHBbIE OT pealbHbIX (T€, OT KOTOPBIX
a0CTparupoBajKcCh), KOHCTPYUPOBATh HOBBIE CUTYAllUU C YUYETOM 3TUX XapaKTEpUCTHK, B YACTHOCTH, IPU PEIICHUH 3a/1a4 Ha KOHIEHTPAllUU, YYUTHIBAThH
IJIOTHOCTB BELIECTBA,

e pemaTh M KOHCTPYUPOBATh 3a/ladyl HAa OCHOBE PACCMOTPEHHUsS DPEANbHBIX CUTyallud, B KOTOPBIX HE TpeOyeTcs TOUYHBIH BBIYMCIUTEIbHbIHN
pe3yibTar;

e pemarh 3a7a4M Ha JBMKEHHE 10 PEKE, pACCMATPUBAsI pa3HbIE CHCTEMBI OTCUETA.

CraTucTHKA M TeOpHs BEPOSATHOCTEH
BbInyCKHUK Hay4YuTCH:

e OmnepupoBaTh MOHATHSAMH: CTOJOYATBIE M KPYTrOBble auarpamMmbl, TaOJIUIBl JaHHBIX, CpelHee apudmernyeckoe, MeAHaHa, HauOOJbIIee U
HauMeHbIIIee 3HaYeHUs BBIOOPKH, pa3Max BHIOOPKH, TUCHIEPCUS U CTaH/IapTHOE OTKJIOHEHHE, CllydaiiHas H3MEHYHUBOCTb;

e U3BJIEKATh MHPOPMALIUIO, IPEICTABIECHHYIO B Ta0JIMIIaX, HA TUarpaMMax, rpagukax;

®  COCTaBJIATH TAOJIUIIBI, CTPOUTH TUArpaMMBbl U rpadUKH Ha OCHOBE JaHHBIX;

e ONepupoBaTh MOHATUAMH: (PaKTOpHUAT YHCIA, IEPECTAHOBKU U COUETaHUs, TpeyronbHUK [lackans;



® MPUMEHATH MPABUIIO MPOU3BENICHHS ITPH PEIICHM KOMOMHATOPHBIX 3a7ay;

® ONEepUPOBATh MOHATUSAMHU: CIyYalHBIA OIBIT, CIy4YaiHBI BBIOOp, HMCIBITAHHE, HJIEMEHTAPHOE CIy4ailHOE COOBITHE (MCXOI), KIAacCHYeCKOoe
OTpe/ieNieHUE BEPOSTHOCTHU CIIy4aifHOTO COOBITHS, ONIEPAIMH HAJ CTy4ailHBIMUA COOBITHSIMH,

® [IPE/CTaBJIATh MHPOPMALUIO C TOMOIIIBIO KPYroB Diiepa;

e pelaTh 3a/1a4M Ha BBIYUCIICHUE BEPOSITHOCTH C [10JICYETOM KOJIMYECTBA BAPUAHTOB C IOMOIIbIO KOMOMHATOPHKH.

BBINYCKHUK MOJYYHUT BO3MOKHOCTD:

® U3BJIEKATh, HHTEPIPETUPOBATH M IPe0oOpa30BbIBaTh MH(MOPMALMIO, MIPEICTABICHHYIO B TaOiMIax, Ha AMarpamMmax, rpaukax, OTpa)Karollyro
CBOMCTBA U XapaKTEPUCTUKHU PEaJIbHBIX ITPOLIECCOB U SBJICHUN;

¢ OnpeAcIATb CTATUCTUYCCKUC XapPAKTCPUCTUKHN BbIGOpOK 10 Ta6JII/II_IaM, AuarpaMmam, rpaquaM, BBIITOJIHATL CPAaBHCHUC B 3aBUCHUMOCTH OT LCIIN
peleHns 3aaa4u;

® OLICHMBATh BEPOSTHOCTb PEaIbHBIX COOBITUI U SBICHUH.

COJAEP/KAHUE YYEBHOI'O IIPEJMETA, KYPCA
Conep:xxanue yueOHOro npeamera «AJjaredopa»
APUDOMETUKA

PanuonanbHble 4ynca. PaciimpeHne MHOKECTBA HATYPAIBHBIX YHCEI 10 MHOXKECTBA LEJIBIX. MHOXKECTBA LENBIX YACEI 10 MHOXKECTBA PALIMOHAIIBHBIX.
PanmonanbHOE YKCIIO0 KaK OTHOLIEHHE M/N, rie M - nenoe 4uciio, N — HatypaibHoe. CTEHEHb ¢ IeIbIM MOKa3aTeseM.

HeiicTBUTeIbHBbIE YHcaa. KBanpaTHbIi KopeHb u3 yncia. KopeHs TpeTbeil creneHu. 3armuch KOPHEH ¢ MOMOIIBIO CTENICHU C TPOOHBIM MTOKA3aTeIeM.

[TonsTne 00 MppaumoHanbHOM uucie. MppannoHaIbHOCTh YMCIIAa U HECOM3MEPHUMOCTbh CTOPOHBI M JMAaroHaau Kpajpata. /lecaTudHble MpUOIMIKEHUS
MPPALMOHAIIBHBIX YNCET.

MHOXeCTBO AEHCTBUTEIBHBIX YHUCEN; MPEJCTAaBICHUE JEHCTBUTENBHBIX YHCENl OECKOHEUYHBIMM JECATUYHBIMHU Apo0siMu. CpaBHEHHE JE€HCTBUTENbHBIX
YHUCEIL.

Koopnunathas npsmasi. M300paxkeHue ynces TOYKaMu KOOPAUHATHOHN NMpsiMoi. UKCIOBbIE TPOMEKYTKH.

HN3mepenns, npudan:keHusi, oueHKU. PazmMeprsl 00bEKTOB OKpY’KAIOLIEro MHpa (OT 3JEMEHTApHBIX YacTUl] 10 BceneHHoM), JIUTETbHOCTh MPOIECCOB B
OKpy>KarolieM Mupe, BolieneHne MHOKUTENS - CTENEeHH JecATH B 3anucu yucia. [IpubmmkéHHoe 3HaueHne BeIMYUHBI, TOYHOCTh NpuoImkeHus. [Ipukuaka u
OIIEHKA PE3yJIbTaTOB BHIUUCICHUH.

AJI'EBPA

Auaredpanyeckue BbIpaskeHHMsl. bykBeHHbIe BbIpakeHHs (BbIpaXKEHMsI C NEepeMEeHHbIMHU). UunciaoBoe 3HaueHue OYKBEHHOTO BbIpaxkeHHs. JlomycThmble
3Ha4YeHus1 nepeMeHHbIX. [locTaHoBKa BeIpakeHH BMecTo TnepeMeHHbIX [IpeoOpa3oBanne OYKBEHHBIX BBIDAKEHHI Ha OCHOBE CBOMCTB apu(pMETHYECKHX
nevicTBuid. PaBeHCTBO OyKBEHHBIX BBIpKEHUM. TOXKIECTBO.

Crenenb Cc HaTypaJbHBIM IIOKa3aTelleM M €€ CBOICTBA, OJHOWIEHbI M MHOrowieHbl. CreneHbp MHorouwieHa. CIll0)KEHHE, BBIUMTAHHE, YMHOXECHHE
MHOTO4JIeHOB. DOpMyJbl COKPALIEHHOTO YMHOXEHHS: KBaJpaT CyMMbl U KBajapar pasHoctu. dopmyna pasHoctu kBaapatos. [IpeoOpasoBanue 1eiaoro
BBIPQXEHUS B MHOrouseH. Pa3nokeHne MHOTOYJIEHOB HA MHOXUTENU. MHorowieHsl ¢ onHOHN nepeMeHHoW. Kopenb mMHorounena. KBagpaTHelid TpéxuieH;
pa3IoKEeHUE KBAIPATHOTO TPEXWICHA HA MHOKHUTEIH.



Anrebpanueckas 1po6b. OCHOBHOE CBOWCTBO airedpandeckoit 1poou. CioxeHne, BBIMUTaHUuE, YMHOXKEHHUE, JeJeHne anreOpanyeckux apodeit. CteneHs ¢
LIEJIBIM TI0KA3aTeNIeM U €€ CBOMCTBA.

ParmonanbHbIe BEIpaXXEHUS U UX ITpeoOpa3oBanus. Jloka3aTenbCTBO TOXKIESCTB.

KBanpathsie kopHu. CBoiicTBa apu(pMeTHUECKUX KBAaJPAaTHBIX KOPHEH M UX MPUMEHEHHs K IPe0Opa30BAHNIO YUCIOBBIX BBIPAKEHUN U BBIYMCIICHUSM.

YpaBHenusi. YpaBuenue ¢ onqHoi nepemenHoil. Kopenb ypaBHenus. CBOMCTBa YMCIOBBIX paBEHCTB. PABHOCHMIILHOCTh YpaBHEHUH.

Jluneiinoe ypaBHeHue. KBagparHoe ypaBHeHue: (hopmysia KOpHEH KBaapaTHOTO ypaBHeHHUs. Teopema Buera. IlpumeneHue ypaBHEHUH, CBOISAIIUXCS K
JMHEWHBIM U KBaIpaTHBIM. [IpuMepsl penienus ypaBHEHHI TPEThel U 4eTBepTO cTeneneil. Pemenne 1poOHO-paliioHaIbHBIX YPAaBHEHUH.

VYpaBHEHHE ¢ IBYyMs IEpEeMEHHBIMU. JIMHEIHOE ypaBHEHHUE C IBYMsI IEPEMEHHBIMHU, IIPUMEPBI PEIICHUS YPABHEHHUH B LIEJIBIX YUCIAX.

Cucrema ypaBHEHUN ¢ JByMs NepeMeHHbIMU. PaBHOCmIbHOCTH cucteM. CHUCTEMBl ABYX JIMHEMHBIX YPAaBHEHMM C JBYMsl IEPEMEHHBIMM; pELICHHE
IIOJICTAHOBKOM U cioxeHueM. [Ipumepsl peleHns cucTeM HeJIMHENHBIX YPABHEHUN ¢ ABYMs [IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpandecKuM CrIocoOoM.

JlekapToBbI KOOpJAMHATHI HA IJIOCKOCTU. I'paduueckas MHTeprpeTanusi ypaBHEHUs C ABYMs NEepeMeHHbIMU. I'paduk JIMHEHHOro ypaBHEHHUS C JABYMS
MIEPEMEHHBIMH; YTIIOBOW KOA(P(PHUIMEHT, IPSIMOIi; yCIOBUE MapaJUIETILHOCTH NPSAMBIX. ['paduk mpocTedmmx HelMWHEHHBIX ypaBHEHUH: mapaboia, rumepooa,
OKpY>KHOCTb. ['padmueckas HHTEpIpETALUs CUCTEM YPAaBHEHHH € IByMsI IEPEMEHHBIMHU.

HepaBencrBa. YucnoBsle HEpaBEHCTBA U UX CBOMCTBA.

HepaBeHncTBo ¢ o1HOI nepeMeHHON. PaBHOCWIIBHOCTh HEpaBEHCTB. JIMHEHbIE HEPABEHCTBA ¢ OJHOM nepeMeHHOW. KBanparHelie HepaBeHCTBA. CHCTEMBI
HEPABEHCTB C OJHOW IIEPEMEHHOM.

OYHKINN

OcHoBHbIe MOHATHA. 3aBUCUMOCTU Mexay BenuuuHamu. [lonstue Qynkumu. 00nacTh ompeneneHuss U MHOXKECTBO 3HaueHHH (QyHkuuu. CrocoObl
3ajaHud QyHkuuu. I'padpuk ¢ynkuuu. CpoiictBa ¢(yHKIMHA, nx oroOpaxeHue Ha rpaduke. IIpumepsl rpagukoB 3aBUCHUMOCTEH, OTpa)KaroIIUX peajbHbIE
IIPOLIECCHI.

YucaoBble GpyHkuuu. OyHKIIUN, ONUCHIBAIOIINE MPSIMYI0 U 00paTHYIO MPONOPLUOHATIbHBIE 3aBUCUMOCTH, UX Ipaduku U cBoiicTBa. JInHelHas GyHKUuS,
e€ rpaduk u cBoiicrBa. KBagpatuunas ¢yHkuus, ee rpaguk u cBoiictBa. CTeneHHble (YHKIIMH C HAaTypaJIbHBIMU MOKa3aTeNAMU 2 U 3, UX rpa(UKU U CBOMCTBA.
I'paduku pynkuuit y=, y=, y=.

YucioBble nocie10BaTebHOCTH. [loHATHE 4YMCIOBOM MOCIEI0BATENILHOCTH. 3a/laHue MOCIeI0BaTeIbHOCTH PEKYPPEHTHOI Gopmysol u ¢popmyioit n-
ro 4jcHa.

Apudmernueckas u reomerpudeckas mporpeccuu. @opmysibl N-ro yjieHa apupMeTHIEeCKONH U reOMeTPUUYECKO Mporpeccuii, CyMMBbI EPBBIX N-X YJIEHOB.
N300parkeHre 4WIEHOB apH(PMETHUECKON U TeOMEeTpUUYECKON MPOrpeccuil TOUYKaMHM KOOPAWHATHOM IIOCKOCTH. JIMHEWHBIH U 9KCIIOHEHIMATbHBIA POCT.
Cno>xHbIE ITPOLICHTHI.

BEPOATHOCTb U CTATUCTUKA
CraTrucruka. TabnuyHoe u rpaduyeckoe MpeacTaBlIeHUE TaHHBIX, CTOJOYAaThle W KPYroBblE AMArpaMMbl, rpadukd, TPUMEHEHHE AuarpaMM U
rpaduKOB JUUIsl OMUCAHUS 3aBUCUMOCTEH peajbHBbIX BEMYMH, M3BJIeUeHHE MHPOopMaluu U3 Tabiauil, auarpamm H rpagukoB. OnucaTenbHble CTaTHCTUYECKHE
MOKa3aTell YUCIOBBIX HAOOPOB: cpelnHee apudmeTHyecKoe, MeauaHa, HauOoJbllee U HauMeHblllee 3HaueHUs. Mepbl pacceuBaHus: pa3Mmax, AUCIEPCHUS U
CTaHJIapTHOE OTKJIOHEHHE.
CrnyyaitHast ©”3MEHYUBOCTh. MI3MeHUMBOCTh IpU M3MepeHusX. Pemaromue npasuiia. 3aKOHOMEPHOCTH B H3MEHUYUBBIX BEJIMUMHAX.



Cayuaiinble co0biTusi. CTydaifHbIC OMBITHI (IKCIIEPUMEHTHI), dJIEMEHTApHBIC CIydailHble COOBITHS (MCXO/IbI). BEpOSITHOCTH 37IEMEHTApHBIX COOBITHH.
CoObITHs B CilydalfHBIX 3KCIIEPUMEHTAaX U OJaronpUsTCTBYIOIINE dJIEMEHTapHbIe COOBITUS. BeposTHOCTH ciydyallHBIX cOOBITHI. ONBITHI C PABHOBO3M 0>KHBIMU
3JIEMEHTApHBIMH cOObITHAMU. Kitaccuueckne BEpOSTHOCTHBIE ONBITHI C UCIOJIb30BAaHUEM MOHET, KyOuKoB. [IpenctaBienune coOBITHI C TIOMOLIBIO AHArpamMm
Oiinepa. [IpoTrBOMNONOXKHBIE COOBITHS, O0OBbEIMHEHHE W TepecedeHue coObiTHil. [IpaBuio ciokenus BepositHocTer. CiydaiiHblii BeIOOp. IlpencraBnenue
SKCIEpUMEHTa B BHJE JepeBa. He3aBucuMble cOOBITHA. YMHOXKEHHE BEPOSATHOCTEH HE3aBHCHUMBIX cOOBITHI. [locienoBaTenbHble HE3aBUCHMBIE HCIIBITAHUS.
[IpencraBieHue 0 HE3aBUCUMBIX COOBITUSAX B KU3HH.

JJieMeHTbl KOMOUHATOPHKH. [IpaBuI0 yMHOXKEHHS, TIepecTaHOBKH, (pakTopuan yncia. CoueTanus u yucio codyeranuit. Dopmyna yuciaa coyeTaHui.
Tpeyronbuuk Ilackans. OnbITel ¢ GOJBIIMM YKCIOM PaBHOBO3MOXKHBIX 3JIEMEHTApHBIX COOBITHIl. BhluuciieHne BEpOSTHOCTEH B OMbITaX C MPUMEHEHHEM
KoMOuHaTOpHBIX opmyn. Mcnbitanus beprymm. Yenex u Heynada. BeposTHocTH coObITHI B cepuy UcTbITaHUi bepHymm.

CayvaiiHble BeJIMYHMHBbI. 3HAKOMCTBO CO CIIyYalHBIMU BEJIMYMHAMM Ha IPUMEPAX KOHEYHBIX JHUCKPETHBIX CIIy4allHBIX BEJIMYMH. Pacrpenenenue
BepoATHOCTEH. Maremarudeckoe oxxuaanue. CBoilcTBa MaTemaruueckoro oxujaanus. [loHstue o 3akoHe Oonbliux uyucen. M3mepeHue BEepOSTHOCTEM.
[Ipumenenue 3akoHa OOJIBIIUX YHCENT B COLMOJIOTMH, CTPaxXOBaHUH, B 3paBOOXpaHEHHM, OOecriedeHHH Oe30MacHOCTU HACEJICHUS B YPE3BBIYAMHBIX
CUTYaLUsX.

JIOTUKA 1 MHOXECTBA

TeopeTnko-MHOXKeCTBeHHbIe NMOHATHA. MHOXECTBO, 3J€MEHT MHOXECTBA. 3aJaHUE MHOXKECTB IMEPEUYUCIEHUEM 3JIEMEHTOB, XapaKTEPUCTHUYECKUM
cBoiictBoM. CranaapTHble 0003HAa4YEHHsI UYMCIOBBIX MHOXKecTB. [lycroe MHOkecTBO M ero ob6osznauenue. [logmuHoxkectBo. OObeqUMHEHHE U TEpeceYeHHE
MHO>KECTB, Pa3HOCTh MHOKECTB.

NnnrocTpanust OTHOLIEHUH MEXAY MHOKECTBAMU € TOMOILBIO AuarpaMm Dilnepa—BeHHa.

DJIeMeHThI JOoruku. [lonatue 0  paBHOCHUIIBHOCTH,  CJEIOBAaHUM, YIOTPEOJEHUE  JIOTHUYECKHX  CBSI30K eciu...,mo..., 8 Mom u mono-
KO 8 moM cay4ae, JIOTUYECKUE CBSA3KHU U, uau.

MATEMATUKA B UCTOPUYECKOM PA3BUTHUN

Hcropus  GopMHMpOBaHUS MOHATHS 4YMCIA:  HaTypalbHble 4YHCIa, JpOOM, HEJOCTAaTOYHOCTh  PALMOHAIBHBIX 4YHCET JUIi T€OMETPHUYECKUX
W3MEPEHHH,  uppainroHainbHble uncna. CrapuHHBIE CcUCTeMBI 3amucu  uucend. Jpoou B BaBunone, Erunrte, Pume, OTKpbITHE JECATUYHBIX
npoOeit. CrapuHHble cucTeMbl Mep. JlecsaTuuHble ApoOM M MeTpuueckas cuctema Mep. llosiBaeHue oTpuuarenbHbIX uucen U Hymd. JI. Marnunkuit. JI,

Diinep.

Bo3HukHOBEeHHE MaTeMaTHKH Kak HayKH, 3Tanbl ee pa3BuTuss. OCHOBHBIE pa3jiesibl MaTeMaTUKH. Bbiiaroniyecs MaTeMaTUKU U UX BKJIAJ B pa3BUTHE
HayKH.

beckoHeyHOCTh MHOXKECTBa MPOCTHIX uucen. YUucnaa u AMUHBI OTpe3koB. PammonansHble uncna. [loTpeOHOCTH B mppanuoHambHbIX yHchax. [lkoma
[Mugaropa

3apoxaeHue anreOpel B Heapax apudmeruku. An-Xopesmu. Poxxnenune OykBeHHoi cumBoiuku. [1.depma, ®. Buer, P. Jlexkapt. Hcropus Bompoca o
HaxXOXJAeHUU (opmyn KopHel anredpandeckux ypaBHEHUN, HEpa3pelIMMOCTh B paJuKalax ypaBHEHUM cTeneHH, Oombiie uerslpex. H. Tapranbs,
JUx. Kapnano, H.X. Abens, O. I'anya.

N306peTenne MeToaa KOOPANHAT, MO3BOJISIOLIETO EPEBOAUTH FeOMETpHUecKre 00beKThI Ha sI3bIK anreOpsl. P. Jlekapt u I1. ®epma. [Ipumepsl paznudHbIx
CUCTEM KOOPJMHAT HA IIJIOCKOCTH.

3amaua Jleonappao [Iuzanckoro (PuboHauum) o kponukax, unciaa Gubonayun. 3agada O IMIAXMaTHOM JOCKE.

Hcroku Teopun BEpOSITHOCTEN: cTpaxoBoe JeN0, azapTHble Urpsl. I1. @epma u b. Ilackans. S, bepnymiu. A.H. Konmoropos.
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Ponb poccuiickux yueHbIX B pa3BuTuu Marematuku: JI. Ditnep. H.U. JloGaueBckuii, I1.J1.UeOrimes, C. KoBanesckas, A.H. Koamoropos.

Maremaruka B pa3Butuu Poccunm: Iletp |, mkona mMareMaTnyecknx W HaBUTAIIKUX HayK, pa3BuTHE poccuiickoro diora, A.H. KpsuioB. Kocmudeckas
nporpamma u M.B. Kengpim.

HanpagJ/jieHusi NPOEKTHOM JAeSITeJIbHOCTH

Opanm w3 myredd gopmupoBanuss YYJl B OCHOBHOH WIKOJIE SIBIISIETCS BKIIFOUEHHE OOYYAIOMIMXCS B Y4€OHO-HCCIEAOBATEIBCKYI0 U IMPOCKTHYIO
NesITeNIbHOCTb, KOTOpPAasi MOXKET OCYILECTBISATHCS B paMKax peaju3allid INporpaMMbl y4eOHO-MCCIIEeIOBATeNbCKONM U MPOEKTHOU AestenbHOCTU. [Iporpamma
OpUEHTHPOBAaHA Ha WCIOJIH30BAHUE B pPaMKaX ypPOUHON M BHEYPOUHOU IEATEILHOCTH IS BCEX BHJIOB OOpPa30BaTEIbHBIX OpraHU3aIlMil MPHU IOTYYCHUH
OCHOBHOT0 00111eT0 00pa3oBaHusl.

Crenuduka NpoeKTHOH 1eSTeJbHOCTH 00Yy4YalOUMXCsl B 3HAYUTENBHON CTENEeHM CBsA3aHA C OPUEHTALMEH Ha TMOJy4YeHHE MPOEKTHOTO pe3yibTara,
00eCneurBaloIero peleHue MPUKIAAHON 33Jauyd M HMMEIOLIEro KOHKpEeTHOe BbIpaxkeHue. [IpoekTHast nesTelIbHOCTh O0YyYarollerocs paccMaTpUBaeTCs C
HECKOJIbKUX CTOPOH: MPOJYKT KaK MaTepUaIM30BaHHBIA pe3ysibTaT, IPOLECC KaKk padoTa MO BBINOJHEHUIO MPOEKTA, 3allUTa MPOEKTa KaK HILTIOCTPALUS
00pa3oBaTeNbHOr0 JOCTHKEHHSI OOy4arollerocss M OpUEHTUPOBaHA Ha (OPMHUpPOBAHME U PA3BUTHUE METANPEIMETHBIX U JIMYHOCTHBIX PE3yJbTaTOB
00yJarommxcs.

Tembl IPOEKTOB, MpeAIaraeéMbIX B 7 Kiacce:

1. CrapunHbIe crcTeMbl 3anucu uncen. poou B Basmione, Erunre, Pume, OTKpBITHE TECATUIHBIX APOOCH.

2. Crapunssle cucteMbl Mep. [lecsaTiuunble [poOH U METpHUECKas CUCTEMA Mep.

3. Brinaromuecs MmatemMaTUKy U UX BKJIAJ B pazButue Hayku. (JI. Maruuukuit, JI. Ditnep.)

Tembl IPOEKTOB, MpeAaraeMbIX B § Kiacce:

1. Ikona ITudaropa.

2. 3apoxaeHue anreOpsl B Heapax apupmeTuku. An-Xope3Mu.
3. Poxnenune OykBeHHo# cumBonuku. [1.depma, @. Buer, P. [lekapr.
Tembl IpOEKTOB, NpeAIaraeMbIX B 9 kiacce:
1. 3apaua Jleonapao IIuzanckoro (Oubonauun) o kponukax, unciaa @ubonayun. 3ajaya o MIAXMATHOM JIOCKE.
2. HcToku Teopum BEpOSATHOCTEN: CTpaxoBoe €m0, azapTHble UTpsl. I1. depma n b. Ilackans. S, beprymnu. A.H. Konmoropos.
3. Ponb poccuiickux ydeHsIx B pa3zButuu Matematuku: JI. Oinep. H.U. Jlo6auesckuii, [1.J1.Hebbimes, C. KoBanesckas, A.H. Konmmoropos.
4. Maremaruka B pa3Butuu Poccuu: Iletp |, mkona mMaTeMaTHYeCKUX W HaBUTALIKUX HAyK, pa3BuTue poccuiickoro ¢uora, A.H. Kpsiios. Kocmuueckas

nporpamma 1 M.B. Kenapimi.
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TemaTuyeckoe muIaHupoBaHue anaredpsl B 7 kiaacce B cooTBeTcTBHU ¢ PI'OC

Ne paszein KOJINYECTBO YacOB
1 BripakeHus1, TOXX1eCTBa, ypaBHEHUS 25
2 DOyHKIIUA 17
3 CreneHb ¢ HaTypaJlbHBIM IOKA3aTENEM 17
4 MHorousneHsl 25
3) @DopMyJIbl COKPALIEHHOTO YMHOXEHUS 28
6 Cuctembl TUHEHHBIX YpaBHEHUT 22
7 IToBTopenue. PenieHue 3aaay. 4
UTOTO 140
TemaTnueckoe miiaHupoBanue ajaredpol B 8 kiaacce B coorBercTBrU ¢ PI'OC
Ne paszaen KOJIMYECTBO YacOB
1 Anrebpanueckue 1poou 30
2 KBaaparnbeie KopHU 20
3 KBanparusie ypaBHEHUS 26
4 Cucrembl ypaBHEHUN 29
5 OyHKIMH 15
6 BeposiTHOCTB M cTaTUCTHKA 10
7 IToBTOpenue 10
UTOTO 140
TemaTnueckoe mianupoBanue ajaredpnl B 9 kiaacce B coorBercTBru ¢ PI'OC
Ne pazzen KOJIMYECTBO YaCOB
1 IToBTOpEHME 6
2 KBanpartuunas QyHKIms 22
3 YpaBHEHMsI U HEPABEHCTBA C OJIHOM NEPEMEHHOM. 14
4 YpaBHEHHsI U HEPABEHCTBA C IBYMs [IEPEMEHHBIMU 17
5 [Tporpeccun 15
6 DneMeHThl KOMOMHATOPUKY U TEOPUH BEPOSTHOCTEH 13
7 IToBTOpenue 15
UTOTO 102
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