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IInanupyembie pe3yJabTaThl H3yYeHUS Y4eOHOT0 MpeaAMeTa

JIn4HOCTHBIE pe3yJbTaTbl OCBOEGHUS OCHOBHOM 00pa30BaTENbHOM MPOrpaMMbl
OCHOBHOT'O 00111ero 00pa30BaHUs JOJDKHBI OTPAXKATh:

1) BocnHMTaHuEe POCCUMCKON IpakJaHCKOW MICHTUYHOCTH: MATPUOTH3MA, YBAXKEHUS K
OteudecTBY, MPOILIJIOE W HACTOSIEE MHOTOHALIMOHAIBHOIO Hapoja Poccuu; oco3HaHue cBoei
STHUYECKON MPUHAAIC)KHOCTH, 3HAHUE UCTOPHH, A3bIKA, KYJIbTYPbl CBOETO HapoJia, CBOEro Kpas,
OCHOB KYyJBTYPHOTO Hacienusi HapoloB Poccuu u yesoBeuecTBa; YCBOCHUE TYMAHUCTHUECKUX,
JIEMOKPATUYECKUX U TPAJUIMOHHBIX LIEHHOCTEH MHOIOHAIIMOHAJIBHOI'O POCCUIICKOrO 00IIeCTBa;
BOCIIUTaHHE YyBCTBA OTBETCTBEHHOCTH U A0Jra nepen PoauHoi;

2) opMupoBaHHE OTBETCTBEHHOI'O OTHOILIEHHS K YYEHHMIO, TOTOBHOCTH M CIIOCOOHOCTH
00yJaromuXxcsi K CaMOPa3BUTHIO M CaMOOOpa30BaHUIO Ha OCHOBE MOTHBAIIMU K OOYYCHHIO U
IIO3HAHUIO, OCO3HAHHOMY BBIOOPY M IOCTPOEHUIO JajbHEHIEH MHAMBUIYaNbHON TPAaeKTOpUHU
oOpa3oBaHus Ha 0a3e OPUEHTHUPOBKU B MUpE npodeccrii 1 mpoheCCHOHATBHBIX MPEAIOYTEHUH,
C YYETOM YCTOWYMBBIX II03HABaTENIbHBIX HHTEPECOB, a TaK)K€ Ha OCHOBE (OPMHPOBAHUSA
YBKUTEILHOTO OTHOIICHHS K TPYZY, Pa3BUTHS OIBITA YYaCTHS B COLUAIBHO 3HAYMMOM TPYAE;

3) ¢dopMupoBaHME IEOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS HAyKH H OONIECTBEHHOW MPAKTUKH, YYHUTHIBAIOIIETO COLHUAIBHOE,
KYJIBTYpHOE, 3bIKOBOE, TyXOBHOE MHOT000pa3ne COBPEMEHHOTO MUPA;

4) ¢opmHupoBaHHE OCO3HAHHOTO, YBOKUTEIHLHOTO M JOOPOKENATEIHEHOTO OTHOIICHHUS K
JPYroMy YeJIOBEKYy, €ro MHEHHIO, MUPOBO33PEHHUIO, KYJbTYpe, S3bIKY, Bepe, Ipa)JaHCKOU
MO3HIINY, K HCTOPUH, KYJIbTYpe, PEIUTUH, TPATUIHIM, S3bIKaM, IEHHOCTSAM HaponoB Poccun n
HapOJI0OB MHpPA; TOTOBHOCTU U CIIOCOOHOCTU BECTH AMAJIOr C JPYT'MMH JIOJABMU U JOCTUTaTh B
HEM B3aMMOTIOHUMAHUS;

5) ocBoeHME COLMABHBIX HOPM, IPaBUJ HOBEJCHUS, pojiei 1 (HopM colMaIbHOM KU3HU
B TpyNmax W COOOIIECTBAaxX, BKJIOYAs B3POCIbIE W COIHMAJIbHBIE COOOIIECTBA; ydYacTHE B
IIKOJIBHOM CaMOYIIPaBJIEHUU U OOILECTBEHHOM KU3HU B MpeJieax BO3PACTHBIX KOMIETEHIHH ¢
Y4ETOM PErHOHAIBHBIX, STHOKYIBTYPHBIX, COIUAIBHBIX U IKOHOMHUYECKUX 0COOEHHOCTEHH;

6) pa3BUTHE MOPAIBHOTO CO3HAHMS M KOMIIETEHTHOCTH B PEILIEHHMH MOPAJIbHBIX MPOOeM
Ha OCHOBE JIMYHOCTHOTO BBIOOpA, (hopMUpOBaHHE HPABCTBEHHBIX YYBCTB M HPAaBCTBEHHOTO
MOBEJICHUSI, 0CO3HAHHOT'O U OTBETCTBEHHOT'0 OTHOILEHHS K COOCTBEHHBIM IOCTYIIKaM;

7) hbopMupoBaHHE KOMMYHUKATUBHOW KOMITETCHTHOCTH B OOIIEHHH M COTPYTHHUYECTBE
CO CBEpCTHUKaMHM, JETbMHU CTapIlero M MJaJIUIero BO3pacTa, B3pOCIBIMH B Ipolecce
00pa3oBaTesbHOI, OOIIECTBEHHO IMOJIE3HOM, Y4eOHO-NCCIIeI0BaTENbCKOM, TBOPUECKOM U IPYruX
BUJIOB JICATEIBHOCTH;

8) popmMupoBaHUE LIEHHOCTH 30POBOr0 U 6€30MaCHOT0 00pa3a >KU3HU; YCBOCHUE MIPaBUII
WH/IMBUIYAILHOTO W KOJUIEKTHMBHOTO O€30ITaCHOTO TMOBEJEHHSI B YPE3BBIYAWHBIX CUTYaIUSX,
YTPOXKAIOLIUX KU3HU U 30POBBIO JIIOJIEH, MPaBUII ITOBEICHHS HAa TPAHCIIOPTE U Ha JI0porax;

9) bopmupoBaHHE OCHOB HKOJIOTMUYECKOIN KYJIbTYpbl, COOTBETCTBYIOLIEH COBPEMEHHOMY
YPOBHIO HKOJIOTUYECKOTO MBILIUICHUS, DPAa3BUTHE ONBITA HKOJOTHYECKH OPUEHTHPOBAHHOU
pedIeKCUBHO-0IIEHOYHOHN M MMPAKTHYECKON JCATEIIEHOCTH B )KU3HEHHBIX CUTYAIIHSIX;

10) oco3HaHMe 3HAYEHHUs CEMbU B JKM3HU YEJIOBEKa M OOILIECTBA, MPUHATHE IIEHHOCTH
CEMEHHOM KU3HU, YBAKHUTEIHHOE U 3a00TIIMBOE OTHOIICHHUE K WICHAM CBOEH CEMbH,

11) pa3BUTHE ACTETHUECKOTO CO3HAHUS UYEpe3 OCBOCHHME XYI0KECTBEHHOI'O HACIEIUs
HapooB Poccun n Mupa, TBOPUECKOH ESTENFHOCTH CTETUYECKOTO XapaKTepa.

MeranpeamMeTHble pe3yJbTAThl OCBOCHHS OCHOBHOW 00pa30BaTeIbHOW MPOrPaMMBI
OCHOBHOTO 00ITIeT0 00pa30BaHUSs JOHKHBI OTPAXKATh:

1) ymeHHEe CcaMOCTOSITENBHO OMPEAENsATh IEId CBOEro OOy4YeHHs, CTaBUTh U
(dbopMyIMpoBaTh I ceOsl HOBBIC 3aJ1auM B y4eOe M IMO3HABATEIHHON JIeITeILHOCTH, Pa3BUBATh
MOTHBBI U HHTEPECHI CBOEH MMO3HABATEIHHOMN JEITEIHLHOCTH;



2) yMEeHHE CaMOCTOSITEJIbHO IUIAHUPOBATH IIYTH JAOCTH)KEHUs LEJIEH, B TOM 4YHCIIE
aJbTEPHATHBHBIC, OCO3HAHHO BhIOMpaTh Hanbosee 23 (HEKTUBHBIE CITOCOOBI pEIIeHUsT YIeOHBIX U
[I03HABATEJIbHBIX 33/1a4;

3) yMeHHe COOTHOCUTb CBOM JEHCTBUSA C IUITAHUPYEMBIMHU PE3yJIbTaTaMH, OCYLIECTBIIATh
KOHTPOJIb CBOEH JEATEIILHOCTH B MPOILECCE JOCTHKEHUS pPe3yibTaTa, ONpPEAEsTh CIIOCOObBI
JIeMCTBUI B paMKax IPEeJIOKEHHBIX YCIOBUI U TpeOOBaHUM, KOPPEKTUPOBATh CBOM JAEUCTBUS B
COOTBETCTBUU C U3MEHSIOILCHCS CUTYaLlUEH;

4) yMmMeHME OLICHMBATh IPABWJIBHOCTh BBINOJHEHUS Yy4eOHOHM 3aaayu, COOCTBEHHbIE
BO3MO>XHOCTH €€ PEILEHUS;

5) BiajeHue OCHOBAaMH CaMOKOHTPOJIS, CaMOOLIEHKHM, IPUHATHS pPELICHUH MU
OCYILIECTBIICHHS] OCO3HAHHOTO BbIOOpa B yUeOHOH M MMO3HABATEIBHOM IEATEIHHOCTH;

6) yMmMeHMe OomIpeneNsaTh MOHATHS, cOo3JaBaTh OOOOIIEHUS, yCTAaHABJIMBATh AHAJIOIHUU,
KJIaccu(pUIUpOBaTh, CaMOCTOSITEIbHO BHIOMPATh OCHOBAHUS U KPUTEPUU JUIA KIACCHU(PUKAIIH,
yCTAQHaBJIMBaTh IPUYUHHO-CIECICTBEHHbIE CBSI3U, CTPOMTH JIOTHYECKOE  PacCyXkJEHHE,
YMO3aK/II04eHNEe (MHAYKTUBHOE, IEAYKTUBHOE U 110 aHAJIOTUHN) U JI€NaTh BHIBOJIBI;

7) yMeHue co3/laBaTh, IPUMEHITh U MPEOOpPa3OBbIBaTh 3HAKU M CHUMBOJIbI, MOJEIH U
CXEMBbI JIJIsl peLIeHHs Y4eOHbIX U IIO3HABaTEIbHBIX 3a7a4;

8) CMBICIIOBOE UTEHUE;

9) ymeHHe OpraHM30BBIBATh YUYE€OHOE COTPYJHHYECTBO M COBMECTHYIO IESTEIHHOCTH C
yUUTENeM U CBEPCTHUKAMU; paboTaTh UHAUBHYaIbHO U B TPYIIE: HAXOAUTh OOlLIee peleHne u
paspematb KOHQIMKTHI HA OCHOBE COTJIACOBAHUS MO3HUIIMN M y4€Ta HHTEPECOB; (opMyInpoBaTh,
apryMeHTHPOBATh U OTCTaUBaTh CBOE MHEHHUE;

10) ymeH#ne OCO3HAHHO HMCIOJIb30BaTh PEUYEBHIE CPEJCTBA B COOTBETCTBUHU C 3ajadeid
KOMMYHHKAIIMM /ISl BBIPQXKEHUS CBOMX YYBCTB, MbICIEH M NMOTpeOHOCTEH; MJIaHUPOBAaHUS U
peryJsiluA CBOEH IEATEIbHOCTH; BIIAJEHUE YCTHOM M IHCBMEHHOM PEYbI0, MOHOJIOTMYECKOU
KOHTEKCTHOW PeYblo;

11) ¢opmupoBaHue © pa3BUTHE KOMIIETEHTHOCTH B 00JAacTH MCIIOJIB30BaHUS
MH(POPMALIMOHHO-KOMMYHUKAIMOHHBIX TexHousoruil (nanee UKT- komnerenuun);

12) dopMupoBaHue U pa3BUTHE IKOJIOTUYECKOTO MBILIUICHUS, YMEHUE NIPUMEHSITh €ro B
MIO3HABATEIbHOM, ~KOMMYHUKAaTUBHOW, COLMAIBbHON TpakTuke U  MpodhecCHOHATbHOU
OpHUEHTAIINH.

IIpeaMeTHble pe3yJbTaThbl OCBOEHHS OCHOBHOM 00pa30BaTeNbHONW IMPOrpaMMBbl
OCHOBHOTO 001ero o0pasoBaHusi ¢ ydeToM o0mux TpeboBanuil CraHmapra U crneuupUKU
U3y4yaeMoro IMpeaMeTa, BXOJSIIEr0 B COCTaB MpeAMETHOW obnacTu «MaremaTukay, JOJIKHbBI
obecreunBaTh yCIenHoe O0yUYeHHE Ha CIEAYIONIeH CTYIeHn 0011Iero 00pa3oBaHus U OTPaKaTh:

1) dopmupoBaHue npeACTAaBICHUNH O MaTeMaTUKE Kak O MeTOoAe IIO3HaHUs
JIHCTBUTEIILHOCTH, MTO3BOJISIONIEM OIMCHIBATH M U3YYaTh pPeaIbHBIC TIPOIIECCHI U SIBIICHUS:

® 0CO3HaHHE POJIM MaTeMaTHKH B pa3BuTHH Poccuu u Mupa;
® BO3MOXHOCTh TIPUBECTH HpPUMEPbl U3 OTEYECTBEHHOW U BCEMHUPHOH MCTOpPHUH

MaTeMaTHYECKUX OTKPBITUI U UX aBTOPOB;

2) pa3BUTHE YMEHUH paboTaTh ¢ y4eOHbIM MAaTeMaTHYECKUM TEKCTOM (aHAJIU3UPOBATh,
U3BJIEKaTh HEOOXOAMMYIO MH(OpPMAIHMIO), TOYHO M TPaMOTHO BBIPAXXaTh CBOU MBICIH C
NPUMEHEHHEM MaTeMaTUYeCKOH TEPMHUHOJOTHH M CUMBOJHKH, TPOBOJHUTH KIACCHU(PUKAIHH,
Joruyeckrue 000CHOBaHMS, JOKA3aTEIbCTBA MATEMAaTUYECKUX YTBEPKIACHUI:

® ONEpPUpPOBAHWE TOHATHSAMH: MHOXXECTBO, OJJIEMEHT MHOXECTBA, IOJMHOMKECTBO,
NPUHAIICKHOCTh, HaxoxkJIeHue, nepeceyeHus. OObeAMHEHHS MOJMHOXECTBa B
MIPOCTEUIINX CUTYALHSIX;
® pClICHHE CIOKETHBIX 3a/1a4 PA3HbIX THUIOB Ha Bce apupMeTUYECKHEe AeHCTBUS;
® [IpUMEHEHHE CI0co0a MOMCKa PELICHUs 3a/laui, B KOTOPOM PACCyXAECHUE CTPOUTCS OT
yCIIOBHA K TPeOOBAHUIO MIIM OT TPeOOBaHUS K YCIIOBHIO;
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COCTaBJICHUE IUIaHA PELIEHUS 3a/1a4M, BBIJAECICHUE 3TANlOB €€ PELICHUs, UHTEPIIPETaLUs
BBIYMCIIMTEIIBHBIX PE3YIbTATOB B 33/1a4€, UCCIIEIOBAHUE ITOJyYEHHOI'0 PEIICHUS 3a1a4H;
HAaXO0XJEHUE TMPOLEHTA OT YHCJA, YHCIA [0 MPOLEHTY OT HEro, HaXO0XKICHUS
MPOLUEHTHOIO OTHOLICHUS JBYX YMCEJ, HAXOXKJICHUS IPOLUECHTHOTO CHWKCHHS WIIHU
IIPOLIEHTHOI'O MOBBIIICHUS BEJIMYUHBI;

pelIeHHE JIOTUYECKUX 3a/a4;

3) pa3BuUTHE NPEACTABICHUM O YHUCJIE M YUCIOBBIX CHUCTEMaxX OT HAaTypaJbHBIX [0

JIEHCTBUTEIIbHBIX YHCEI; OBJIAJICHUE HAaBBIKAMH YCTHBIX, IHUCHMEHHBIX, HHCTPYMEHTaJIbHBIX
BBIYHUCIIEHHI:

OTICPUPOBAHUEC TOHATUSIMH: HATypajJbHOE YHCIIO, IEJ0€ YHCIO0, OOBIKHOBEHHAs JIPOOb,
JecATUYHAs JPO0b, CMENIAaHHOE YHCII0, PAIlMOHAIBHOE YMCIIO, HPPAMOHAIBHOE YHCIIO;
UCIIOJIb30BaHUE CBOMCTB YHCEN M 3aKOHOB aprU(PMETHUYCCKHX ONEpalluii ¢ YUCIaMU MPH
BBIIOJIHEHUH BBIUKMCIICHHM;

HCIIOJIb30BaHUE MPU3HAKOB AEIUMOCTH Ha 2.5,3,9,10 npu BHINOJHEHUH BBIYUCICHUN U
pEIICHUH 3a]1a4;

BBITIOJIHEHUE OKPYTJICHUS YHCE B COOTBETCTBHUH C NMPABUIIAMU;

CpaBHEHHUE YHUCEIT,

OIICHUBAHME 3HAYCHHS KBAJIPATHOTO KOPHS U3 MOJIOKUTEIBLHOTO IIEJIOT0 YUCIIa;

4) oBlaJieHNe CHUMBOJIBHBIM SI3BIKOM aJIreOpbl, IPUEMaMHU BBITTOJTHEHHUS TOXK/IECTBEHHBIX

peoOpa3oBaHuil BbIPAXKEHUM, PElLICHUS] ypaBHEHUI, CUCTEM YpaBHEHH, HEPABEHCTB U CUCTEM
HEPaBEHCTB; YMEHHUs MOJEIMPOBaTh pealbHble CUTyallUd Ha sI3bIKE alureOpbl, MCCIEJ0BATh
IIOCTPOEHHBIE MOJIENIM C UCIOJb30BaHUEM ammapaTa aareOpbl, HHTEPIPETUPOBATh MOTYUEHHbBIN
pe3yJIbTar:

BBINIOJIHEHNE HECIOKHBIX IMPEoOpa3oBaHUN Ui BBIYMCICHUS 3HAYCHHWHA YHCIIOBBIX
BBIPDAKECHMM, COAEPKALIUX CTEIIEHH C HATypPaJIbHBIM IIOKA3aTEJIEM, CTEIIEHH C LEJIbIM
OTPULIATEIILHBIM II0Ka3aTelIEM;

BBINIOJIHEHUE HECJIOKHBIX MPE0O0pa3oBaHUN LIEIBIX, IPOOHO PALMOHAIBHBIX BBIPAXKEHUM
U BBIPAKEHUH C KBaJpaTHBIMM KOPHSMHU; PAaCKpbIBaThb CKOOKH, IPUBOJUTH MOJIOOHBIE
cylaraeMsble, UCIoJIb30BaTh (POPMYJIbI COKPAIIEHHOTO YMHOXKEHUS;

peleHne JMHEWHBIX U KBAJIPpaTHBIX YPAaBHEHUU U HEPABEHCTB, YPABHEHUN M HEPABEHCTB
CBOIAIIMXCS K JIMHEWHBIM WJIH KBAaJApPAaTHBIM, CHCTEM YPaBHEHUH W HEPABEHCTB,
n300pakeHNe peleHni HepaBeHCTB U UX CHCTEM Ha YHCIIOBOW MPAMOIL;

5) oBnageHue cucteMoil (YHKIIMOHAJIbHBIX MOHATUN, Pa3BUTHE YMEHHUS HCIOJIb30BaTh

q)YHKHI/IOHaHLHO'Fpaq)I/ILIeCKI/IC MNpEaACTaBJIICHUA [JIsI PCHICHUA PA3JIMYHBIX MAaTCMATUYCCKUX
3a71a4, AJid OIMUCAaHUA U aHAJIM3a PCaJIbHBIX 3aBUCHUMOCTCHi:

ONpEZCIICHUE TOJO0XKEHUS TOYKM I0 €€ KOOpAMHATaM, KOOpAWHAThl TOYKH IO €€
MIOJIO’KEHHUIO Ha IUIOCKOCTH;

HaXOXJEeHHWE MO0 rpapuKy 3HaueHUH (QYHKIHUM, OOJIACTH ONpENENICHUs, MHOXECTBa
3HaYeHUH, Hylned (QyHKIUH, TMPOMEXKYTKOB 3HAKOIOCTOSHCTBA, IPOMEXKYTKOB
BO3pacTaHus U yObIBaHMsI, HAMOOJBIIET0 U HAUMEHBIIETO 3HAUEHUS QYHKIIUH;
NOCTpOeHHE TpaduKa TUHEHHON U KBaJApAaTHON PyHKIIHIA;

orepupoBaHue Ha 6a30BOM ypOBHE MOHSATHIMMU: MOCIEIOBATEILHOCTD, apu(pMeTHIecKas
Iporpeccusi, reoMeTpuiecKas Iporpeccusl;

UCIIOJIb30BaHUE CBOMCTB JMHEHMHONW M KBagpaTHOM (YHKUUH W HX TIpaduUKOB MpH
pelIeHnN 3a7a4 U3 IpYrux y4eOHbIX MTPEIMETOB;

6) oBnaneHHe MPOCTEUIIMMU CHOCOOAMH IPEJCTABICHUS M aHalnW3a CTaTUCTHYECKHX

JAHHBIX; (HOPMUPOBAHHE TPEACTABICHUN O CTATHCTHYECKUX 3aKOHOMEPHOCTSIX B PEAIbHOM
MHUpPE U O Pa3IUYHBIX CIIOCO0AX MX HU3YYEHHUs, O MPOCTEHIINX BEPOSTHOCTHBIX MOJICIAX;
pa3BUTHE YMEHHMM W3BJIEKaTh HMH(OpMAIMIO, MPEACTABICHHYIO B TaOMWIlax, Ha JUarpaMmax,
rpadukax, ONUCHIBaTh M aHAIM3UPOBATH MACCUBBI YUCIOBBIX JAHHBIX C TOMOIMIBIO MOIXOISIINX



CTaTUCTUYECKUX  XAPAKTEPUCTUK, UCIOJIb30BaTh IIOHMMAaHUE BEPOSTHOCTHBIX CBOMCTB
OKPYKAIOIIMX SIBJICHUN MPU MPUHATUU PELUICHUNA:

e (opMupOBaHHE IMPEICTABICHUS O CTAaTHUCTUYECKUX XapaKTEPUCTUKAX, BEPOSTHOCTH
CIIy4aifHOTO COOBITHS;
pelIeHre TPOCTEHIINX KOMOMHATOPHBIX 3a/1a4;
OIPE/IEIIEHUE OCHOBHBIX CTATUCTUYECKUX XapAaKTEPUCTUK YUCIIOBBIX HaOOpOB;
OLICHMBAHME U BBIUMCIIEHUE BEPOSATHOCTH COOBITHS B POCTEUIINX CIIydasiX;
HaJIMYUe INPEICTABICHUS O PpOJM MPAKTUYECKU JOCTOBEPHBIX M MAaJIOBEPOSITHBIX
COOBITHIA, O POJTM 3aKOHA OOJIBIITUX YUCENl B MACCOBBIX SIBJICHUSX;

e YMEHHME CpPABHUBATH OCHOBHBIE CTAaTUCTUYECKHE XAPAKTEPUCTHUKH, IIOJYYECHHBIE B

Ipoliecce pelieHusl NPUKIAAHON 3a1a4i, U3YUEHUS PEAIbHOTO SBJICHMUS;

7) pa3BUTME YMEHUH IPUMEHSTh W3YUYEHHBIE IOHATHUS, PE3YyJIbTaTbl, METOABI JJIs
pelIeHus 3a1a4 MPaKTUYECKOro XapakTepa U 3a/1ad U3 CMEKHbIX JUCLMIUIMH C UCIOJIb30BAaHUEM
Opd HEOOXOOMMOCTH CIPAaBOYHBIX MAaTEpHAliOB, KOMIIBIOTEPA, TIIOJIB30BAaThCS OLIEHKOH U
MIPUKUJIKOW MTPU IPAKTUYECKUX pacyeTax:

® pacro3HaBaHHE BEPHBIX U HEBEPHBIX BHICKA3bIBAHUI;
® OLICHUBAHUE PE3YJIbTATOB BHIYMCICHUI NPU PEIIEHUHU NPAKTUYECKUX 3a/a4;
® BBINOJHEHUE CPABHEHHUSI YMCEN B PEATIbHBIX CUTYALUSX;
® JCIOJIb30BAaHUE YHMCJIOBBIX BBIPAKEHUMN MPU PELICHUU MPAKTUYECKUX 3a/ay U 3a1ad H3
JIPYrUuX NPEeIMETOB;
pelIeHre MPakKTUYECKHX 33124 ¢ IPUMEHEHHUEM MPOCTEHIINX CBOMCTB QUTYp;
e BBIIOJIHEHUE NPOCTEHIINX MOCTPOEHUN M M3MEPEHHH Ha MECTHOCTH, HEOOXOJIMMBIX B
pEATBHOM KU3HH.

Copepxanue y4e0HOro nmpeaMera

7 KJIACC

Yucaa

Pannonaneubie yucna. MHOXeECTBO paloHaibHbIX yucesl. CpaBHEHHE pAlMOHAJIbHBIX UYHCEI.
JleficTBUg ¢ palMOHAIbHBIMU 4McliaMU. [IpencraBieHue panuOHAIBHOIO YHCIA ACCATUYHOU
JIPOOBIO.

ToxnecTBeHHBIEC IPE0OPa30BaAHUA

UucnoBsle U OyKBEHHbIE BhIpaXXeHUA. BbIpaskeHue ¢ nepeMeHHON. 3HaUeHHUE BBIPAKEHUSI.
Ilenbie BelpaxkeHus. CTeneHb C HaTypaJbHBIM IOKa3zaresneM M ee cBoicTBa. [IpeoOpazoBanus
BBIPKEHMM, COAEP/KALUX CTEIIEHU C HATYPAJIbHBIM ITI0KA3aTEIEM.

OpHouseH, MHOTO4IeH. J[eficTBUS C OJHOYJIEHaMU M MHOTOWIEHaMH (CIIOXKEHHE, BBIUUTAHHE,
yMHOXkeHHUe). DopMysbl COKPALIEHHOTO YMHOXEHUS: Pa3HOCTh KBAaJApaTOB, KBAApPaT CYMMBbI U
pasHocTH. PaznoxkeHre MHOrO4JIeHa Ha MHOXHTENN: BEIHECEHUE OOIEro MHOXKUTENS 32 CKOOKH,
rpYNIHUPOBKA, TPUMEHEHHE GOPMYJT COKPALLIEHHOTO YMHOXKEHHUS.

YpaBHeHHUs M HEPABEHCTBA

PaBencTBa. UnciaoBoe paBeHCTBO. CBOMCTBA YHCIIOBBIX PaBEHCTB. PABEHCTBO ¢ IEpeMEHHOM.
VYpaBHeHus. Ilonstue ypaBHEHHMs U KOpHs ypaBHeHus. lIpencraBiieHHe O pPaBHOCWIBHOCTH
ypaBHeHUH. O0MacTh onpeesieHns ypaBHEeHUs (00J1acTh JOMYCTUMBIX 3HAYCHUN TIEPEMEHHOM ).
JIuneliHOe ypaBHEHUE U €ro KOpHU. PeleHue JIMHEHWHBIX ypaBHEHUH. JIMHENHOE ypaBHEHHE C
napameTpoM. KoandyecTBo KOpHEH TMHEHHOTO ypaBHEHMUS.

CucreMsl ypaBHEHMiIl. YpaBHEHUE C AByMsl IepeMeHHbIMH. JIMHElHOE ypaBHEHHE C IBYMS
nepeMeHHbIMH. [lpsmas kak rpadudeckass WHTEpHpeTalus JUHEHMHOrO ypaBHEHUS C ABYMS
[IEPEMEHHBIMHU.

ITonsiTne cucTteMbl ypaBHeHH. Pelienne cucreMbl ypaBHEHUH.



MeToap! penieHns CUCTeM JIMHEHHBIX YpaBHEHHUH C ABYMs IEpEMEHHBIMH: TpapHUUECKUil METO I,
METO/ CJIOKEHHUSI, METO]] TIOJICTAHOBKH.

DOyHKIUUHA

[Tonstue pynkuuu. JlekapToBsl KOOPAMHATHI Ha M0ockocTU. DopMupoBaHUE MPEACTABICHUHN O
METANpPEIMETHOM TIOHATUU «KOOpAWHATB». CrocoObl 3amaHusi (YHKIWA: aHATMUTUYECKUH,
rpadudeckuid, Tabnmuunbiii. I'paduk dynkuuu. [IpuMepsl QyHKINNA, MOTy4aeMbIX B MPOIECCE
UCCIICIOBAaHMS PA3INYHBIX PEaJbHBIX MPOIECCOB U PELICHHS 3aa4. 3HaueHUE (PYHKIIUN B TOUKE.
CpoiictBa (GyHKIUI: 00NacTh OMNpENeNIeHUs, MHOXECTBO 3HAUEHUH, HYIH, MNPOMEKYTKH
BO3pacTaHMs U YObIBaHMs, HaHOOJIbIIEe M HAUMEHbIIee 3HaYeHus. VccnenoBanue GyHKIUU 110
ee rpaduky. HenpeposiBHOCTh hyHKIIMU. KycouHo 3a1aHHbIe (GYHKITHH.

Jlunetinas Gpynkuus. CBoiicTBa U rpaduk TUHEHHON QyHKIUH. YTI0BOH KO3(D(OUIIMEHT TPIMOIA.
Pacnonosxenue rpaduka TMHEHHON (YHKIMU B 3aBUCHMOCTH OT €€ YIJIOBOTO KO3 uirenta u
cBOOOIHOTO WiieHa. Haxoocoenue Kodghuyuenmos auneuno QyHKyuu no 3a0aHHbIM YCIO0BUIM:
npoxodicoeHue NpsIMou yepes 08e MouKU ¢ 3a0AHHbIMU KOOPOUHAMAMU, NPOXOIAHCOeHUE NPAMOU
yepe3 OaHHYI0 MOYKY U NAPANLETbHOU OAHHOU NPAMOLL.

Ksanparnunas ¢ynkuus. ['padux kBagparuunoii pynkuuu (napadomna). [locmpoenue epaguxa
K8aOpamu4HoU hYHKYUU o MmouKam.

Ilpeobpaszosanue epagura Gynkyuu y = f(x) 012 nocmpoenus epaguxos @yHKyuil 6uoa
y =af (kx+b)+c-

Crarucruka

Tabnuunoe u rpaduyeckoe MpeACTaBICHUE MAHHBIX, CTOJIOYAThIe M KPYrOBHIE AMATrPaMMBI,
rpaduky, MPUMEHEHHE TUarpaMM U rpauKOB JIJIsl OMMMCAHUS 3aBUCUMOCTEH PEaIbHBIX BEITUYHH,
u3BIIeYeHHE WH(OPMALIUY U3 TaOIUI, TUarpaMM U rpaguKoB.

Pemrenne TeKCcTOBBIX 3a/1a4

3amaun Ha Bce apudMeTHUecKue NeicTBUS. PemieHune TEKCTOBBIX 3a7ad apuPMeTHuyecKuMm
cnocoboM. Mcmonb30Banue TabIUI], CXeM, YepTeXKel, APYrHX CPEACTB MPEICTABICHUS JaHHBIX
MIPU PEIICHUH 3aauu.

3amaun Ha JBIDKEHUE. AHAIN3 BO3MOXKHBIX CHUTYaIlHid B3aUMHOTO PACIIONIOKEHHUSI 00BEKTOB MPH
WX JIBUKCHHH.

3amaun Ha 4acTu, JIOJIM, MPOLIEHTHI. PelieHne 3a1ad Ha HaX0XKIEHHE YacTH YMCIIa U YuCIia 10
ero vactu. Pemienue 3a7a4 Ha MPOIEHTHI U 10NU. [[puMeHeHne npomopiuii Mpyu perieHny 3a1ad.
Jlormueckue 3anaun. Pemienne ormveckux 3anad. Peuwenue nozuueckux 3a0ai ¢ noMowbio
epagos, mabuy.

OCHOBHBIE METOJIbI PEIICHMs] TEeKCTOBBIX 3a/1au: apu(MEeTHUeCKul, anredpandeckuii, mepedop
BapUaHTOB. [lepsuunsie npedcmagienus 0 Opyeux Memooax peulenus 3a0a4 (ceomempuieckue u
epaghuueckue memoowl).

Hcropust MaTeMaTHKHU

Bosnuxknogenue mamemamuxu Kak Hayku, smanvl ee pazeumus. (OcHOGHble pazdenbl
Mamemamuxu. Bvloarowuecs mamemamuxu u ux 6Knao 6 pazgumue HayKu.

3apoorcoenue aneeopvl 8 neopax apugpmemuxu. An-Xopezmu. Poswcoenue 6yK8eHHOU CUMBONUKUL.
Tosignenue memoda KOOpOUHAM, NO360IAIOUIE20 NEPEBOOUMb 2eoMempuyeckue 00beKmvl Ha
36K aneeopwl. Ilosenenue epaguros ¢hynxyuii. P. [lexapm,

3aoaua Jleonapoo Iluzanckozco (Qubdbonauuu) o kpoaukax, uucia Duobonawyu. 3aoaua o
WAaxmamuou 0ocke.

Tughacop u eco wxona. Apxumeo. 3onomoe ceuerue.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wkona mamemamuueckux u HaBUAyKux HAayx,
pazeumue poccuiickoeo ¢proma, A.H. Kpvinos



8 kiace

DJIeMeHThbI TeOPMH MHOKECTB 1 MATEeMaTH4YeCKOH JIOTUKH

[Tonsatue mMHOXecTBa. DneMeHThl MHOXecTBa. [lonMHoxkecTBO. Ilepeceuenue n oObenuHEeHHE
MHOkecTB. OTHOLIEHNE TPUHAATIEKHOCTH, BKIIFOUEHUS.

Onpenenenne. YTBepkaeHus. Jloka3aTeiabCTBO, NOKAa3aTeNbCTBO OT NPOTHBHOro. Teopema,
oOpartHast naHHOW. Ilpumer u koHTpnpumep. VCTUHHOCTH W JIO)KHOCTb BBICKa3bIBaHUS.
Onepannu HaJ BBICKAa3bIBAHUSMH C MCIIOIb30BAaHUEM JIOTUYECKUX CBA30K: U, WIH, HE.

Yucaa

HppanuonaneHele uyncia. [loarue nppannonaisHoro yncia. PacrozHaBanue nppaluoHaIbHbIX

yucen. [lpumepsl nokaszarensctB B anredpe. MppalnoHaIbHOCTH YHCTIA \ﬁ [Tpumenenue B
reoMerpun. CpaBHEHUE UPPAILIMOHANBHBIX YUcell. MHOXKECTBO JEHCTBUTENbHBIX YHCET.
ToxnecTBeHHBbIE IPe0OpPa30BAHUA

Llenbie BbIpaskeHus. Keadpamuviti mpexuieH, pasiodiceHue KeaopamHo2o mpexuieHd Ha
MHOMCUMeENnu.

Jpo6Ho-paliioHalIbHbIE BBIPAKEHUS

Crenenp ¢ mensiM nokaszaresneM. [IpeoOpa3oBanue qpoOHO-TMHEWHBIX BBIPAKEHHH: CIIOKEHHE,
YMHOXEHHE, JeleHue. Aneceopauieckas opoos. [Jonycmumvle 3HaA4eHUs NEPEMEHHbIX 8 OPOOHO-
payuonanvuvlx  evipaxcenusx.  Cokpawenue — aneedopauveckux — opooeti.  Ilpusedenue
aneebpauveckux opodeii Kk oowemy 3namenamenio. [elicmsus ¢ ancebpaudeckumu OpoOAMU:
CllodHCeHUe, 8bIYUMAaHUe, YMHOJICEHUe, OelleHue, 8036€0eHUe 8 CINENEHb.

IIpeobpazosanue vipasicenuti, cOOEPAHCAUUX 3HAK MOOYIIA.

KBanpatHsie kopHu. ApudmeTnueckuil KBagpaTHBIH KopeHb. lIpeoOpa3oBaHue BBIpaKEHHIA,
CoJleprKalIiX KBaJpaTHbIC KOPHU: YMHOXKEHHE, JIEJICHNE, BRBIHECEHUE MHOMKUTEINS U3-TI0J] 3HAKA
KOPHSI, BHECeHUe MHONCUMEISL NOO 3HAK KOPHSL.

YpaBHeHHUs M HEpaBEHCTBA

KBanpatHoe ypaBHeHune u ero kopHu. KBangparHele ypaBHeHus. HemonHble KBaapaTHbIE
ypaBHEHUsA. JIMCKpUMHMHAHT KBaJApPAaTHOrO YypaBHEHHs. @DopMysa KOpPHEM KBaJpaTHOIO
ypaBHeHus. Teopema Buema. Teopema, obpamnas meopeme Buema. PemieHune KBaJpaTHBIX
YpaBHEHUMH: HCNOJIb30BaHUE (GOPMYJbl I HAXOXKICHUS KOpHEW, epaghuueckuti memoo
PpeuleHUs, pasiloxcenue Ha MHodcument, no0oop KopHell ¢ UCNOIb308aHueM meopemsvl Buema.
Konuuecmeo kopueul keadpamuozo ypasHeHus 6 3a8UCUMOCMU OM €20 OUCKPUMUHAHMA.
bukseadpamuvie ypasnenus. Ypasnenus, ceooumvie K auHeunviM U kéaopamuwvim. Keaopamuvle
VpaeHeHus ¢ napamempom.

JpobHo-paninoHanbHble ypaBHEHUs. PemieHue mpocTeHmmx IpOOHO-TMHEWHBIX YpaBHEHHIA.
Pewenue opodbno-payuonanvhvix ypasHenuii.

Memoobl pewienus ypagHneHuul: Memoovl PAGHOCUTbHBIX NPeodpa308aHutll, Memoo 3dMeHbl
nepemennou, epaguueckuii memod. Hcnonvzosanue c60ticme )ynkyuii npu peueHuu ypasHeHutl.

IIpocmetiwue uppayuonanvHvle ypagrneHus 6uoa ,/ f (X) =a, \jf (X) = \'/g (X) .

Cucmembl TUHELHBIX YPABHEHULL C NAPAMEMPOM.

HepaBencrtBa. UYucnoBeie HepaBeHCTBAa. (CBOMCTBa YHCIOBBIX HepaBeHCTB. [IpoBepka
CIIPaBEIJIMBOCTH HEPABEHCTB MPH 33JaHHBIX 3HAUYCHUSIX MTEPEMEHHBIX.

HepasenctBo ¢ mepemenHoil. Ctporme W HecTporue HepaBeHcTBA. (QbOracmb onpedenenus
Hepagencmaa (001acmsb 0ONYCMUMbIX 3HAYEHUL NePeMeHHOLL).

Pemienne nmHEHHBIX HepaBeHCTB. Keadpamuoe nepasencmeo u e2o peutenus. Pewenue
K8AOPAMHBIX HEPABEHCME: UCNONb308AHUE CEOUCME U 2pAPUKA K8AOPAMUYHOU PYHKYUU, MEMOO
UHMEPBAaNos. 3anucs peulenus KeaopamHo20 HepaseHCmaa.

Pewenue yenvix u 0pobHO-payuonanbHuIX HEPpA8eHCmME MemoooM UHMEPEAI0s.

DOyHKIUHA




KBanpatnunas ¢ynkuusa. CpoiictBa u rpaduk KBaapaTuyHoil QyHKIuM (mapaboia).
Ilocmpoenue epagpuxa keadopamuurot ynxyuu no mouxkam. HaxoxaeHue Hyaen KBaapaTuIHON
byHKUUU, MHOMCECm8a  3HAYEHUU, NPOMENCYMKO8 3HAKONOCMOSHCMEA, NPOMENCYMKO8

MOHOMOHHOCMU.

OOpaTtHas nponopuuoHanbHOCTb. CBolicTBa QyHKIMU y = k . 'nnepbona.
X

I'papurku gpynkyui. Ilpeobpasosanue epagura pynkyuu y = f (x) 014 nocmpoerus epagurxos
. . k
pyHryuii 6uoa y — af (kx+b)+C.Fpaqbul<u GyHryuil y = a+m vy =~IX y=|x-

Pemenne TeKCTOBBIX 32124

3amaun Ha Bce apupMeTHYecKHe IeWCTBUS. PeleHne TEeKCTOBBIX 33134 apH(PMETHYECKUM
crocoboM. Mcnonp3oBanue TabIMIl, CXeM, YepTexeil, IPYrux CpPelCTB MPEICTaBICHUS TaHHBIX
IIPU PELICHUY 3a]auu.

3amaun Ha JBIJKEHHE, paboOTy W MOKYNKH. AHAIM3 BO3MOXHBIX CHUTyallMid B3aHMMHOIO
pacroiokeHusi 00BEKTOB MPH UX JBWKEHUU, COOTHOIIEHUS! 0OBEMOB BBHITIOTHAEMBIX paboT Mpu
COBMECTHOH pabore.

3amaud Ha 4acTH, JOJM, NPOLIEHTHI. Perienne 3a1a4 Ha HaXO0XKJIEHUE YacTH YUCJA U YUCIA 110
ero vactu. Pemienue 3a7a4 Ha mpo1eHTHI U 1oiud. [IpuMenenue nponopiuii npu pereHnu 3aaad.
Jlormueckue 3anaun. Pemenue normueckux 3anad. Pewenue no2uueckux 3a0ay ¢ NOMOUWBIO
epaghos, mabnuy.

OCHOBHBIE METOJBI PEIICHHs] TEKCTOBBIX 3ajad: apupMETHUYECKHH, anreOpandeckuid, mepedop
BapUaHTOB. [lepsuynvie npedcmasienus 0 Opyeux Memooax peuleHus 3a0ay (ceomempudecxue u
epaguueckue memooni).

HcTopust MaTeMaTnKH

beckoneunocms mnoocecmsa npocmoix uucen. Yucna u onunvl ompeskos. Payuonanvuvie uucaa.
Ilompebrnocms 6 UppayUOHAILHBIX YUCTAX.

Il. @epma, @. Buem, P. Jlexapm. Hcmopus eonpoca o Haxodcoenuu @opmyn KopHell
aneebpauveckux ypasHenuti cmenenel, oonvuux yemoipex. H. Tapmanvs, /c. Kapoano, H.X.
Abenv, D. I'anya.

Tosenenue epaghuxos pynxyui. Ilpumepvl paznuunvlx cucmem KOOPOUHAM.

3aoaua Jleonapoo Iluzanckozo (Qubonauuu) o kpoauxax, uucia Pubonauuu.

Ponv  poccutickux yuenvix 6 pazeumuu mamemamuxu. JI. Ounep. H.U. Jlobauesckuii,
11.J1. Yebvrues, C. Kosanesckas, A.H. Konmozcopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wkona mamemamuyeckux u HABULAYKUX HAVK,
pazeumue poccutickoeo ¢pnoma, A.H. Kpwvinos.
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DJieMeHThI TEOPUHM MHOKECTB M MATEMATHYE€CKOM JIOTHKH

[Tonsitue mMHOXKecTBa. DineMeHThl MHOXecTBa. [logmuoxkecTBo. Ilepeceuenne u oObeauHEHNE
MHOecTB. [lyctoe, KoHewyHOe, OeckOHeUYHOe MHOXKeCTBO. OTHOIIEHHE NPUHAIICKHOCTH,
BKJIFOUYECHUS, paBeHCTBA. CriocoOb! 3amanus MHOKeCTB. Kpyru Ditnepa.

W cTUHHOCTD U JIOKHOCTh BbICKa3biBaHUsl. CIIOXKHBIE U MPOCTbIE BbICKa3biBaHUs. Onepaiuu Haj
BBICKA3bIBAHUSIMHU C UCIIOIH30BAHUEM JIOTUUECKHUX CBSI30K: U, UJIH, HE.

Yucaa

MHOeCTBO JIEHCTBUTEIIHLHBIX YHCEII.

YpaBHeHHUs M HEPABEHCTBA

Ypasnenus suoa X' =a. Ypaeuenus 6 yenvix uucnax.

Cucrembl ypaBHEHUN. YpaBHEHHE C IByMs MEepeMEHHbIMU. PalloHanbHOE ypaBHEHUE C ABYMS
MIEPEMEHHBIMU.

ITonsTHE cuctemsl ypaBHeHUN. Pelienne cucrembl ypaBHEHUN.



MeTonbl pelieHusT CHCTEM PAIMOHANBHBIX YPaBHEHHUH C IBYMSI NEPEMEHHBIMU: cpaguueckul
Memoo, Memoo ClOXHCeHUsl, METO]I TIOJICTAHOBKH, Memo0 88€0eHUsI HOBbLX NEPEMEHHbIX.
Cucmemvl payuoHaIbHLIX YPASHEHUIL C NAPAMEMPOM.

CucreMbl HEpaBEHCTB € JBYMs IIEpeMEHHbIMU. 300pakeHne pelieHrs cCucCTeMbl HEPaBEHCTB Ha
KOOpPJMHATHOM IIOCKOCTH. 3alUCh PELLIEHUSI CUCTEMbI HEPABEHCTB.

DOyHKIUHA

Onpenenenne 4YHCIOBON (YyHKIMH, OOJACTH OMpeAeNeHHs, 00JacTb 3HAUYCHUH (QYHKIUH.
CrnocoOs1 3ananus ¢pyakiuu. CoiicTBa pyHKUMNA. YeTHbIe U HEUeTHbIE (DYHKIINU.

Tpagpuxu pynkyuii y = \x )y = x™,y = x~™ u ux ceoticmaa.

[TocnenoBarenbHOCTH M Mporpeccud. YucioBas MociaenoBaTebHOCTh. [IpuMepbl YHCIIOBBIX
MOCJIeI0BaTeNbHOCTEH. beCKOHEeUHBIE TIOCIeI0BATENbHOCTU. AprudMeTHUECKas IPOTPECCUs U ee
cBoiictBa. ['eomerpuueckas nporpeccus. Qopmyna obwe2o uieHa u cymmuvl N NEpevix 4ieHO8
apugmemuueckotl u ceomempuyeckoi npozpeccuil. CXooamasics 2eomempuyecKkads npo2peccus.
PemeHue TekCTOBBIX 32124

3amaun Ha Bce apudMmeTHUecKue IeicTBHs. PelleHune TEKCTOBBIX 3a7ad apupMeTHuyecKuM
crocoboM. VMcnonbp3oBanue Talaul, CXeM, YepTEXKeH, Ipyrux CPeACTB MPEACTAaBICHUS TaHHBIX
[IPU PEIICHUU 3a]auu.

3ajaud Ha JABIJ)KEHUE, pabOTy W MOKYNKH. AHaIM3 BO3MOXHBIX CHUTyallUd B3aMMHOIO
pacmoiaokeHus: 00bEKTOB MPHU MX JIBH)KEHUHU, COOTHOILIEHUSI 00bEMOB BBIMIOJIIHAEMBIX padoT Ipu
COBMECTHOM padoTe.

3amaun Ha 4acTH, JOJH, MPOLEHTHI. Perienne 3a1a4 Ha HaXOXKJIEHUE YacTHU YUCIA U YUCIA T10
ero yactu. Pemenue 3a1a4 Ha nponeHTs! U Joiu. [Ipumenenne nponopuui npyu peneHuu 3a1ad.
Jlormueckue 3amauun. PemeHue normueckux 3amad. Pewenue jnocuueckux 3a0ay ¢ NOMOULbIO
epagos, mabuy.

OcHoBHBIE METOJBI PEUICHUS] TEKCTOBBIX 3a/ay: apuMeTHuuecKui, anreOpandeckuii, nmepedop
BapHaHTOB. [lepsuunvie npedcmasgienus 0 Opyeux Memooax peueHus 3a0ay (2eomempuiecKkue u
epaghuueckue memoowl).

CTaTHCTHKA M TeopHs BePOSITHOCTEH

Tabnuunoe u rpaduyeckoe MpeACTaBIEHUE MAHHBIX, CTOIOYAThIE M KPYrOBHIE AMATrPAMMBI,
rpaguKy, MPUMEHEHHUE TUarpaMM U rpadUKoB I ONMUCAHUS 3aBUCUMOCTEN PEAVIbHBIX BEIUYHH,
u3BIIeYeHHE MH(OpPMAIMK U3 TaOuuIll, AuarpamMm U rpadukoB. OnucaTeNbHbIE CTATUCTUYECKUE
MOKa3aTeJIM YUCIOBBIX HAOOPOB: cpeHee apuPpMEeTHIECKOe, BApUaHTa, MeouaHa, HauOoJbIee u
HauMeEHbIllee 3Ha4YeHHs. Mepbl pacceuBaHMs: pa3Max, MO, Oucnepcus U CmMaHOapmHoe
OMKJIOHEHUe.

CrnyuaiiHas W3MEHYMBOCTh. V3MEHUMBOCTh TpU U3MepeHusix. Pewawowue npasuna.
3axkonomepHOCMU 8 USMEHUUBBIX BEIUUUHAX.

Crnyuaiinpie coObiTus. Cny4aiiHble ONBITHI (9KCIIEPUMEHTHI), JJIEMEHTapHbIE CIy4aiiHble
coObiTust  (ucxonbl). BeposiTHocTH aneMeHTapHbIX COOBITUH. COOBITUS B CIydyalHBIX
OKCMIEPUMEHTaX U ONarompusITCTBYIOIINE AJIEMEHTapHbIE COOBITHS. BeposTHOCTH ciydallHBIX
coObiTuii. OmBITBI € PaBHOBO3MOXHBIMU 3JIEMEHTapHBIMU  coObITHsMH. Kiaccuueckue
BEPOATHOCTHBIE OIBITHl C HCIOJIB30BAHUEM MOHET, KYOWKOB. [Ipedcmasnenue cobvimuii c
nomowpio ouacpamm unepa. IIpomusononoscuvie cobvimus, 00beOUHeHue U nepeceyeHue
coovimuti.  Ilpasuno  cnooicenus eeposmuocmeti. Cayuauneiii  6vi60p. I[lpedcmagnenue
aKcnepumenma 6 6uode Oepesa. Hesasucumvie cobvimus. Ymmnoowcenue eeposmuocmei
Hezasucumuvlx coovimui. I[locreoosamenvhvie Hezasucumvle ucnvimanus. llpeacraBieHue o
HE3aBUCHUMBIX COOBITHUSIX B KU3HH.

Onemenmol  komodOunamopuku. IIpasuno ymHOdMCEHUs, NePecmaHo8KU, @aKmopuanl yucia.
Couemanus u uucno couemanuu. Popmyna yucna covemanuu. Tpeyeonvnuk Ilackans. Onvimsl ¢
OONLUUM YUCTOM PABHOBOZMOINCHBIX IIEMEHMAPHbIX coObimull. Bviuucienue eeposmuocmeii 6
ONnbIMax ¢ npumeHeHuem Komounamopmuvix opmyn. Ucnvimanus bepnynnu. Ycnex u neyoaua.
Beposmuocmu codvimuii 6 cepuu ucneimanui bepuynnu.

10



Cnyyaiinvie 6enudUHbl. 3HAKOMCMBO CO CAVHAUHBIMU BEAUYUHAMU HA NPUMEPAX KOHEUHbIX
OUCKpemHbIX — Cyyaunvlx  eenuuur. Pacnpedenenue eeposmuocmei. Mamemamuueckoe
oacuoanue. Ceolicmea mamemamuieckoeo oxcuoanus. Ilonamue o 3akone 60IbWIUX YUCEI.
Hzmepenue seposimuocmetl. Ilpumenenue 3aKoHa 601bWUX YUCEN 8 COYUOTIO2UL, CIPAX0BAHUU, 8
30pasooxpanenuu, obecneuenuy 6e30NacCHOCMU HaceleHUs 8 Ype3sbluablX CUMYaYUsx.
HcTopusa MmaTeMaTHKH

Tlosenenue memooa KoopouHam, NO3801ANULE20 NEPEBOOUMb 2eoMempuiecKue 00vbeKmvl Ha
a3vlk aneeopul. Tlosenenue epaguros gynxyuil. P. Jlexapm, I1. @epma. [Ipumepvl paziuynvlx
cucmem KOOpOUHam.

Cxooumocms 2eomempuieckoli npozpeccuu.

Hcmoxu meopuu eeposmuocmeii: cmpaxogoe oeno, azapmusie uepsl. 11. Pepma, b.Ilackans, A.
bepnynnu, A.H.Koamozopos.

Kocmuueckasn npoepamma u M.B. Kenoviu.

TemaTHuyeckoe NJIAHUPOBAHUE

7 kaacc
HN3yyaemas Tema KoimuecTBo
YacoB
1. MaremaTrnuecknii 13bIK. MaTeMaTnuecKkasi MoJaeJb 13

Tema 1.1. YucnoBsle 1 anredpanyecKkue BbIpaXKeHUs

Tema 1.2. Uto Takoe MaTeEMaTHYECKUA A3BIK

Tewma 2.4. JIuneitHoe ypaBHEHUE C OJTHON MEPEMEHHOU

Tema 2.5.KoopaunaTHast npsimast

3
2
teMa 2.3. Uto Takoe MareMaTHdeckass MOJIeNb 2
3
2
1

Tema 2.6. Konmponvuas paboma Nel no meme: «Mamemamuueckuii s3biK.
Mamemamuueckasn mooenwy

2. JInuneiiHasa GpyHKUIUSA 11

Tewma 2.1. KoopanHaTHas IUIOCKOCTb

Tewma 2.2. JIuneliHoe ypaBHEHHE C ABYMS IEPEMEHHBIMU U €ro rpaduk

Tema 2.4. JIuneitnas gyakuus y = kx

Tema 2.5.B3aumnoe pacrionoxenne rpa@ukoB JUHEWHBIX (YHKIUN

2
3
Tema 2.3. JIuneitHast pyHKIms U ee rpaduk 2
1
2
1

Tema 2.6. Konmponvuas paboma Ne3 no meme: «Jlunetinas gynkyusy

3. CucreMbl ABYX JIMHEHHBIX YPABHEHHMI € ABYMs NepeMeHHBIMU 12

Tema 3.1. OcHOBHEBIE TTOHATHUS 2

11




Tema 3.2. MeTox mOoACTaHOBKU

Tema 3.3. Meron anreOpanyecKkoro CI0KeHHs

Tema 3.4. Cuctembl IBYX JMHEHMHBIX YpPaBHEHUH C JBYMsSI MEPEMEHHBIMU

Tema 3.5. Konmponvuas paboma Ned no meme: « Cucmemul 08yX TUHEUHbIX
VPABHEHUll C 08YMsl NePEMEHHBIMUY

=B IN W

4. CTteneHb ¢ HATYpPaJbHbIM IOKa3aTeJleM H ee CBOICTBA

Tema 4.1. Uto Takoe cTeneHb € HATypaJlbHbIM MMOKA3aTEeIeM

Tema 4.2. Tabnuma OCHOBHBIX CTEIIEHEN

Tema 4.3. CBoiicTBa CTENEHU C HATYPAJIbHBIM IOKa3aTelieM

Tema 4.4. YMHOXKEHHUE U AEIIEHUE CTEIIEHEN C OIUHAKOBBIM I10Ka3aTeIeM

Tema 4.5. CteneHb ¢ HYJIEBBIM T10OKa3aTeJIeM

5. OnHowieH. Apudmernyeckue onepanvu Ha{ OAHOYJIEHAMHU

Tema 5.1. Ilonarue onHounena. CTaHJapTHBIN BUJI OJTHOYJIEHA

Tema 5.2. CaoxeHue U BEIYNTAHUE OJTHOWICHOB

Tema 5.3. YMHOXkeHUE oHOWIEHOB. Bo3BeieHEe 0lHOWIEHA B HATYPAJIbHYIO
CTENEeHb

NINFR|IOFRLINFP|FPIFP O

Tewma 5.4. Jlenenue ogHO4YIeHA HA OJTHOWICH

Tema 5.5. Konmponvuas paboma Ne7 no meme: « OOnounenviy

6. MHorowieHbl. ApumMeTnyeckue onepannuu Hajg MHOTOYJIeHAMH

Tema 6.1. OcHOBHEBIE ITOHATHUS

Tema 6.2. CioxeHne 1 BBIYUTAHHE MHOTOWICHOB

Tema 6.3. YMHOKEHHE MHOIOYIECHA HA OJHOYIIEH

Tema 6.4.YMHOXKEHNE MHOTOYIEHA HA MHOTOYJIEH

Tema 6.5. ®opMyIibl COKPAILICHHOTO YMHOXEHUS

Tema 6.6. JleieHre MHOTOYJICHA Ha OJTHOYWICH

Tewma 6.7. Konmponvuas paboma Ne§ no meme: « Mnozounenviy

7. Pa3jio:keHHe MHOTO4YWIeHOB HAa MHOxHUTesH (18 yacos)

Tema 7.1. UTo Takoe pa3noKeHUE MHOTOYJIEHOB HA MHOKHUTEIN

Tema 7.2. Beiaecenue 001Iero MHOKHUTEIS 34 CKOOKH

Tema 7.3. Crioco0 rpynnupoBKu

Tema 7.4. PaznokeHne Ha MHOXHUTENIH C TOMOIIBIO (OPMYI COKPAILICHHOTO
YMHOKEHHUSI

Tema 7.5. PaznoxxeHreM MHOTOYIEHA HAa MHOYKUTEIU C ITIOMOIILIO
KOMOHMHAIIMY Pa3IMYHBIX IPUEMOB

Tewma 7.6. CokparnieHue anredpandeckux apooen

Tema 7.7. ToxxnecTBa

[EEN

Tewma 7.8. Konmponvnas paboma NelIno meme: «Paznoscenue mnoeounenos
HA MHOJNCUMENU)

[EEN

8. dynkuus y =x?

Tema 8.1. ®ynkimus y = x* 1 ee rpaduk

Tema 8.2. I'paduueckoe penieHre ypaBHEHUH

Tema 8.3. UTo 03HawaeT B MaTeMarTuKe 3amuch y=f(x)

Tema 8.4. Koumponvnaa paboma Nel2 no meme: « @ynxyus y = x°»

RINW WO

IloBTOpPEHME

[EY
o

MareMmaTtudeckass MOJEIIb

Jlunelinas pyHKIUSA

CucTeMsbl IByX JIMHEHHBIX YpaBHEHUH C IBYMs IEPEMEHHBIMU

CreneHb ¢ HaTypaJbHBIM MTOKA3aTEIeM U €€ CBOWCTBA

NIDNIN|F-
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MHorouseHsl 2
Hmoezosas konmponvruas paboma 1
umozo: 102
8 kiacce
HN3yyaemasn Trema KouunyecTBo
4acoB
1. AareOpamueckue apoom 21
Tewma 1.1. OCHOBHBIE OHATHSL. 1
Tema 1.2. OCHOBHOE CBOMCTBO ayireOpanveckor Apoou. 1
Tema 1.3. CnoxeHue 1 BEIYUTaHHE AIreOpandecKux ApoOei ¢ 0 JMHAKOBBIMU 2
3HAMEHATEJSIMH.
Tema 1.4. CnoxxeHue v BBIYUTAHHUE AITEOPanIeCKuX qpoOeH ¢ pa3HbIMU 3
3HAMEHATEIISIMH.
Tewma 1.5. Konmponvnas paboma Nelno meme: « Cnosxcenue u pluumanue 1
aneebpauieckux opoobeuy
Tema 1.6. AHann3 KOHTPOJBHON PabOTHI 1
Tewma 1.7. YMHOXEHHE U JeieHUE alireOpandeckux apodeii. Bo3seaenue 3
anreOpandecKoi IpoOH B CTETICHb.
Tewma 1.8. IIpeoOpazoBanue parmoOHAIBHBIX BBIPAKEHUN. 2
Tema 1.9. IlepBble npeacTaBieHUs O pallMOHAIBHBIX YPaBHEHUSIX. 2
Tewma 1.10. Ctenenb ¢ OTpULIATEIBLHBIM IEJIBIM MTOKA3aTEIIEM. 2
Tema 1.11. Koumponwvnas paboma Ne2 no meme: «Aneebpaunecxue opoouy 1
Tema 1.12. AHanu3 KOHTPOJIBHON pabOTHI 1
Tema 1.13. 3auetnas pabota o reme: «Anredbpandeckue Ipoom» 1
2. ®ynknus y =+/x . CBoiicTBa KBaPaTHOI0 KOPHS 18
Tewma 2.1. PanmonanbHbIC YHCIIA. 2
Tema 2.2. IloHsiTHE KBaIpaTHOTO KOPHSI M3 HEOTPULIATEILHOIO YHCIIA. 1
Tema 2.3. UppanuoHanpHble yncia. 1
Tema 2.4. MHOKeCTBO NEHCTBUTEILHBIX YHCET. 1
Tema 2.5. ®yHK1HMs y = /X , € CBOICTBA U TpaduK. 2
Tema 2.6. CBolicTBa KBaJpaTHBIX KOPHEM. 2
Tewma 2.7. IlpeoOGpa3oBaHue BoIpaXXEHHH, COJEPIKAIINX OTEPAIIAI0 U3BICUCHUS 3
KBaJJpaTHOT'O KOPHSI.
Tema 2.8. Koumponvnas paboma Ne 4 no meme: «@ynxyus 'y =~/x . Ceoticmsa 1
K8AOPAMHO20 KOPHS»
Tema 2.9. AHanmu3 KOHTPOJILHOM pabOTHI 1
Tema 2.10. Moaynp NeHCTBUTEIBHOTO YUCIIA. 3
Tema 2.11. 3aueTnas pa6ota ro Teme: «®yHKIHA Yy = +/x . CBOHCTBA KBAIPATHOTO 1
KOPHSD)
k 19
3. Keaaparnunas pynkous. Oynkuus Yy = %
Tema 3.1. ®ynkmms Y = kx®, ee cBoiicTBa U rpaduK.
Tema 3.2. ®yHkus Yy = ; , €€ CBOMCTBa U rpaduK.
Tema 3.3. Koumponvuas paboma Ne 6 no meme: « Ceoticmea u epagux ¢pynkyuil 1

13




y =kx* u y:K»
X

Tewma 3.4. AHanu3 KOHTPOJLHON PabOTHI.

Tema 3.5. Kak noctpouts rpaguk ¢pyukiun  y = f(x+t), ecinu usBecteH rpadux

bynkuun y = f(x).

Tema 3.6. Kak nmoctpouts rpaduk ¢pyHkmun Yy = f (X) +m, eciiu u3BecteH rpaduk

bynkuuu y = f(x).

Tema 3.7. Kak nmoctpouts rpaduk ¢pynkuun y = f (X +t)+m, eciiu u3BeCTeH rpapux

byakun y = f(X).

Tema 3.8. ®ynkuus Y = ax’ + bx + ¢, ee cBoiicta u rpaduK.

Tewma 3.9. I'paduueckoe penieHne KBaIpaTHbIX YPaBHCHHH.

Tema 3.10. Konmponvuas paboma Ne 7 no meme:. «Keaopamuunas ¢pynxyus.

Dyukyus Y = 5 »
X

N

Tema 3.11. AHanu3 KOHTPOJIbHOM pabOThI

4. KBaaparHble ypaBHenus (21 4ac)

Tewma 4.1. KBanpatusie ypaBHeHusi. OCHOBHBIC ITOHSTHSI.

Tema 4.2. ®opMyiibl KOpHEN KBaIPATHBIX YPABHEHUM.

Tema 4.3. PaninoHanbHble ypaBHEHUS.

Tema 4.4. Konmponvuas paboma Ne 8 no meme: «Keaopamuule ypagneHus.
OcHogHvle nouamusy

N
RN (NR (-

Tema 4.5. AHasniu3 KOHTPOJIbHON pabOThI

[

Tema 4.6. PanmoHanbHble ypaBHEHUSI KAK MAaTEMAaTUYECKHE MOJEIH PeabHbIX
CUTYalH.

w

Tewma 4.7. Emte onna dopMyna KopHel KBaIpaTHOTO ypaBHEHUSI.

Tewma 4.8. Teopema Buera.

Tema 4.9. UppanuoHanbHble ypaBHEHUS.

Tewma 4.10. Koumponvnas paboma Ne 9 no meme.: «Keadpammuvie ypasHenus»

Tema 4.11. AHanu3 KOHTPOJILHOU pabOTHI

Tema 4.12. 3auetHas pabota no Teme: «KBajgpaTHble ypaBHEHUS

5. HepaBeHcTBa

Tema 5.1. CBolicTBa YHCIIOBBIX HEPABEHCTB

Tema 5.2. UccnenoBanue QyHKIIMNA HA MOHOTOHHOCTb.

Tema 5.3. PenieHue TMHEWHBIX HEPABEHCTB.

Tema 5.4. Perienue kBaipaTHbIX HEPABEHCTB.

Tewma 5.5. Konmponvuas paboma Ne 12 no meme: «Hepasencmesay

Tema 5.6. [lpuGnmkeHHbIe 3HAUCHUS ICWCTBUTEIBHBIX YHCEIL.

Tema 5.7. CtangapTHBIN BUJ UKCTIa.

Tema 5.8. 3auetHas pabota no teme: «HepaBeHcTBa»

IloBTOpEHME

Anrebpanueckue qpoou

®ynkus y = +/x . CBolcTBa KBaApaTHOTO KOPHS

Kanparuunas ¢pynkuus. OyHkous y = K
X

PR R R PR R NN NG P PP W NN

KBanparssle ypaBHeHUs

HepasencrBa

Hroropas KOHTPOJIbHAA pa60Ta

Pemenne 3amau mo TemaM 8 kmacca

LY
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umozo.:

102

9 kiacc
HN3yuaemas Tema Kosn4yecTBo
4acoB
1. PaniuoHa/ibHbIe HEPABEHCTBA M X CHCTEMBI 16
Tema 1.1. JIunelinble U KBaJpaTHbIC HEPABCHCTBA. 4
Tema 1.2. PanionaibHbIe HEPAaBEHCTBA. 3
Tema 1.3. MHoOkecTBa U onepaiuy HaJl HUMHU. 2
Tewma 1.4. Cuctembl HEPaBEHCTB. 5)
Tewma 1.5. Konmponvnas paboma Ne 1 no meme « PayuonanvHvie HepaseHcmea u 1
Ux cucmembl ».
Tema 1.6. AHanM3 KOHTPOJBLHON PabOTHI. 1
2. CucremMbl YpaBHeHUi 15
Tewma 2.1. OCHOBHBIE TIOHSATHS. 3
Tema 2.2. MeTo1bl pelieHNs CUCTEM YPABHEHUM. 5
Tema 2.3. Cucrembl ypaBHEHUH KaK MaTeMaTUYECKUE MOJEIN PeaIbHbIX 5)
CUTYaLUM.
Tewma 2.4. Konmponvuas paboma Ne 3 no meme « Cucmembvl ypagHeHUil». 1
Tema 2.5.AHanu3 KOHTPOJILHOU PabOTHI. 1
3. YncjaoBble GyHKIHH 25
Tema 3.1. Onpenenenue uncnooid pyHkuu. O0IacTh onpeaeeHus, 001acTh 3
3HaYeHUH QyHKIUU.
Tema 3.2. CriocoObI 3a1aHust PYHKITUH. 3
Tema 3.3. CBoiicTBa (QyHKIH. 4
Tewma 3.4. YUeTHble U HeUeTHbIE QYHKINU. 2
Tema 3.5. Koumponvnas paboma Ne 5 no meme « Ceoticmea ¢hynxyuiiy. 1
Tema 3.6. AHann3 KOHTPOJILHON PabOTHI. 1
Tema 3.7. @yukiums y =x™ , (n € N), ux cBoiicTBa U rpaduKu. 3
Tema 3.7. @ynkius Y =x~ ", (n € N), ux cBOHCTBa M rpad)KH. 3
Tema 3.8. ®ynkmus y = Vx, (n € N), ee cBoiicTa u rpauk. 3
Tema 3.9. Konmponvnas paboma Ne 6 no meme « Hucnosvie pynxyuuy. 1
Tewma 3.10. AHanmM3 KOHTPOJIHHOM pabOTHI. 1
4. Ilporpeccun 16
Tema 4.1. UncaoBble MOCIEI0BATEILHOCTH. 4
Tema 4.2. ApudmeTrnueckas nporpeccusi. 5
Tewma 4.3. 'eomeTpudeckas nporpeccusi. 5
Tewma 4.4. Konmponvuas paboma Ne 8 no meme «Ilpoepeccuuy. 1
Tema 4.5. AHaJIN3 KOHTPOJIBHON PaOOTHI. 1
5.2/ieMeHThl KOMOMHATOPUKH, CTATHCTHKH M TEOPHH BEPOATHOCTEH 12
Tema 5.1. KomOuHatopHbIe 3a1a4u. 3
Tewma 5.2. Cratuctuka: Au3aiiH HHOOpMAaIUH. 2
Tema 5.3. IlpocTeiinine BEpOATHOCTHBIE 3a1a4H. 3
Tema 5.4. DkcriepuMeHTaNIbHBIE JaHHBIE U BEPOSTHOCTH COOBITHI. 3
Tewma 5.5. Konmponvnas paboma Ne 10 no meme « nemenmovl KOMOUHAMOPUKU, 1
CMAMUCMUKU U Meopuu 8ePOIMHOCINEN).
IloBTOpEHUE 18
Bce neficTBUs ¢ pallnOHaIbHBIMH BBIPA)KEHUSIMHU. 3
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YpaBHEHUSI, CUCTEMBI YPABHEHHIA.

HepaBeHCTBa, CHUCTCMbI HCPABCHCTB.

Yucnosble QyHKIUH.

KomOuHaropuka, CTaTUCTUKA U TEOPHsI BEPOSITHOCTEH.

HUmoeosas konmponvras paboma.

Pemenue 3agau no marepuanam OI'D

NIFRPWWww

umaozo:

102
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