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1. INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YUEBHOI'O ITPEJJIMETA
"MATEMATHUKA"

JInuHOCTHBIE pe3yJIbTAThl 0CBOCHUSI IPOTPAMMBI:

o Poccuiickass rpaxkaaHckas MISHTUYHOCTb (MATpUOTH3M, yBaxeHHe K OTeuecTBy, K
IIPOLUIOMY U HACTOALIEMY MHOTOHAI[MOHAJIbHOTO Hapoja Poccuu, 4yBCTBO OTBETCTBEHHOCTU U
nonira nepen Ponunol, naeHtudukanus ceOs B KadecTBe rpaxaaHuHa Poccum, cyObeKkTUBHAs
3HAYUMOCTb HCIIOJIB30BAHMSI PYCCKOIO sI3bIKa M S3BIKOB HaponoB Poccum, ocozHanue u
OLIYLIEHWE JINYHOCTHOM CONPHUYACTHOCTH Cyapbe poccuiickoro Hapona). Oco3HaHue
THUYECKOHN MTPUHAICKHOCTH, 3HAHUE UCTOPHH, SA3bIKA, KYJIbTYPBI CBOEIO HapOa, CBOETO Kpasl,
OCHOB KYJBTYpHOIO Haciequsi HapoJoB Poccuu u uenoBedecTBa (MIEHTUYHOCTH YEJIOBEKA C
POCCUMCKOM MHOIOHAallMOHAJIBHOW  KYJIBTYpPOM, CONPHYACTHOCTH MCTOPUU HAPOAOB U
rocy/apcTB, HAaXOJIMBIIUXCSI Ha TEPPUTOPUM COBpEMEHHOM Poccum); uHTEpHOpHU3aLus
IYMaHUCTHYECKUX, JE€MOKPATUYECKUX U TPAJAULHMOHHBIX LEHHOCTEH MHOIOHALMOHAIBHOIO
poccuiickoro ooOmiectBa. Oco3HaHHOE, YBaXHUTEIbHOE U J0OpOXKENaTeIbHOE OTHOIIEHUE K
UCTOpUH, KYJIbTYpE, PEIMIUHU, TPaAULUsAM, A3bIKaM, LIEHHOCTSIM HaponoB Poccuu u Haponos
MUpa.

¢ [OTOBHOCTh M CIIOCOOHOCTH OOYYAIOLIMXCS K CaMOpPA3BUTHIO U €CaMOOOPa30BaHUIO Ha
OCHOBE MOTHBALMM K OOYYEHHIO U TO3HAHUIO; TOTOBHOCTh M CIIOCOOHOCTH OCO3HAaHHOMY
BbIOOpY M NOCTPOCHMIO JalibHEHIIel HMHIMBHUIyadbHOM TpaeKTOpuM oOpa3oBaHMs Ha Oase
OPUEHTUPOBKHU B MUpe npodeccuil u npodhecCHOHATBHBIX MPEINOYTEHUH, C YUETOM YCTONUMBBIX
II03HABATEJIbHBIX HHTEPECOB.

¢ Pa3zBuToe MopasbHOE CO3HAHME U KOMIETEHTHOCTh B PELICHUHM MOPaJIbHBIX NMPOOJIEM Ha
OCHOBE JIMYHOCTHOTO BBIOOpA, (OPMHPOBAHHE HPABCTBEHHBIX UYBCTB W HPABCTBEHHOI'O
MOBEJICHUsI, OCO3HAHHOTO M OTBETCTBEHHOIO OTHOUIEHHS K COOCTBEHHBIM IOCTYIKaM
(criocoOHOCTh K HPAaBCTBEHHOMY CAaMOCOBEPLICHCTBOBAHMIO; BEPOTEPIUMOCTh, YBAKUTEIBHOE
OTHOIIEHHE K PEJIUTHO3HBIM UYBCTBAM, B3IJIs1aM JIFOJEH WM UX OTCYTCTBHUIO; 3HAHHE OCHOBHBIX
HOPM MOpaJi, HPAaBCTBEHHBIX, IYXOBHBIX MJI€AJOB, XPAaHUMBIX B KYJbTYpPHBIX TpPaJULUAX
HaposoB Poccun, TOTOBHOCTh HAa MX OCHOBE K CO3HATEIbHOMY CAMOOTPAaHUUYEHUIO B MOCTYIIKAX,
MOBEJICHUH, PACTOUYUTEILHOM TOTPEOUTENBCTBE; CPOPMUPOBAHHOCTH MpPEACTaBICHUN 00
OCHOBAX CBETCKOM ITHKH, KyJbTYpPbl TPAIULMOHHBIX PEIUTUH, UX POJIM B Pa3BUTUU KYJIbTYPBI U
uctopun Poccun u denoBedecTBa, B CTAHOBJIEHUHM TPAXKIAHCKOTO OOIIECTBA M POCCUICKON
roCy/lapCTBEHHOCTH; IIOHUMAaHWE 3HAYEHHUsS HPABCTBEHHOCTH, BEPbl M PEIUTHH B KU3HHU
4eJoBeKa, ceMbd M obmiecTBa). CHOpMUPOBAHHOCTh OTBETCTBEHHOI'O OTHOIIEHUS K YUYEHHIO;
YBaXXHUTEJIBHOTO OTHOILEHUS K TPYJly, HaJMYME OMbITA yYacTHsl B COLIMAIBHO 3HAYMMOM TpYE.
Oco3HaHue 3Hau€HUs CEMbH B JKU3HM YeJIOBEKAa M OOIIECTBA, MPHUHITHE LEHHOCTU CEMEHHOMN
KHU3HU, YBOKUTEIbHOE U 3a00TJIMBOE OTHOILIEHUE K YJIEHAM CBOEH CEMbH.

¢ ChopMUPOBAHHOCTH 1IEJIOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAyKM M OOLIECTBEHHOM MPAKTHKH, YUYWUTHIBAIOIIETO COIHUANBHOE,
KYJIBbTYpHOE, SI3bIKOBOE, JYXOBHOE MHOT000pa3ne COBPEMEHHOTO MHpA.

* Oco3HaHHOE, YBaXHUTEIBbHOE U JI00pO’KeIaTeIbHOE OTHOLLIEHUE K JPYTrOMY YeJIOBEKY, €ro
MHEHHUIO, MHPOBO33pPEHMIO, KYJIbTYPE, f3BIKY, BEpE, I'PaKAAHCKOW MNO3UIMU. ['OTOBHOCTH U
CIIOCOOHOCTh BECTHM [JHAJNOr C APYTMMHU JIIOJBMH M JOCTHUTaTh B HEM B3aHMMOIIOHUMAaHMS
(unentTudukanus cebds Kak  IOJHONPABHOIO  CcyObekTa  OOIIeHHs, TOTOBHOCTh K
KOHCTPYHpPOBaHHIO 00pa3a MapTHepa MO JUalory, FOTOBHOCTh K KOHCTPYMPOBAaHHIO 00Opasza
JOITyCTUMBIX CIIOCOOOB 1MAJIOra, TOTOBHOCTh K KOHCTPYMPOBAHHUIO IIpOIiecca TUajlora Kak



KOHBEHIIMOHUPOBAHUSI HMHTEPECOB, MPOLEAYP, TOTOBHOCTb M CIIOCOOHOCTh K BEICHHIO
IIEPETOBOPOB).

* OCBOCHHOCTb COLIMANBHBIX HOPM, ITPABUJI MIOBEACHUS, poJiei U (POpM COLMAIBHON KU3HH
B Ipynnax ¥ cooOuiecTBax. Y4yacTHE B IIKOJIBHOM CaMOYIPABICHUM U OOLIECTBEHHOM >KU3HU B
Ipesieaax BO3pacTHBIX KOMIIETEHLUH C yYETOM PErMOHAJIbHBIX, STHOKYJIbTYPHBIX, COLUAIBHBIX
U SKOHOMUYECKMX OcCOOeHHOCcTed ((popMHUpOBaHME TOTOBHOCTH K YYacTHUIO B IIpoLEecce
YHOPSAJOYEHUS! COLMUAIbHBIX CBA3€d M OTHOLIEHUH, B KOTOPHIE BKJIIOYEHBI M KOTOPBIE
(GopMHpYIOT caMM ydalluecs; BKJIOYEHHOCTb B HEMOCPEICTBEHHOE TI'PAXKAAHCKOE YydacTHe,
TOTOBHOCTh Y4YacTBOBATh B KH3HEAEATEIBHOCTH MOJIPOCTKOBOIO OOLIECTBEHHOI'O 0ObEANHEHUS,
MPOAYKTUBHO B3aWMOJICHCTBYIOIIETO C COLMAJIBbHOW CPEAOM U COLMAJIbHBIMH WHCTUTYTAMU;
uaeHTUGUKAMs ce0s B KadecTBe CyOBEKTa COLHMAIbHBIX INPEOOpa3OBaHMiA, OCBOCHHE
KOMIIETEHTHOCTE B cdepe OpraHu3aTOpCKON NesATeNbHOCTH; HMHTEPUOPHU3AIMS LIEHHOCTEH
CO3HMJIATEJIBHOTO OTHOIICHUS K OKpPY>KAroIIEel ACHCTBUTEIBHOCTH, IEHHOCTEW COLUMAIBHOTO
TBOPYECTBA,  LEHHOCTH  INPOAYKTUBHOM  OpraHU3allMd  COBMECTHOW  JIE€ATEIbHOCTH,
camMopealln3alvy B IPyIIE U OpraHu3aluy, LIEeHHOCTH

* «APYTroro» Kak paBHOIPABHOIO MapTHepa, (OpMHUpOBaHME KOMIIETEHLUH aHajIu3a,
MPOSKTHUPOBAHUS,  OpTraHU3alMH  JCSITEIbHOCTH, pedIeKCHH  HM3MEHEHHH, CrocoOoB
B3aUMOBBITOZIHOTO  COTPYIHMYECTBA, CIOCOOOB peaju3ald COOCTBEHHOI'O JIMAEPCKOTO
MOTEHIMANA).

o CGOopMHpPOBAHHOCTh  LIEHHOCTH  3/0pOBOrO0 M Oe3omacHoro obpasa  JKU3HU;
MHTEpUOpU3ALMs TPaBWJI HHAWBUIYAIbHOTO U KOJUIEKTUBHOIO O€30MaCHOTO IOBEACHUS B
Ype3BbIYANHBIX CUTYalUsIX, YTPOXKAIOIIMX KU3HU U 370POBbIO JIIOJIEH, NMpaBUi MOBEJCHUS Ha
TPaHCIOPTE U Ha IOPOTrax.

* Pa3BUTOCTH ICTETHUYECKOTO CO3HAHUS YEPE3 OCBOCHHE XYJO’KECTBEHHOI'O HacClenus
HaponoB Poccun u Mupa, TBOPUECKOH JEsITEeIbHOCTH 3CTETHUECKOro XapakTepa (CIocOOHOCTb
IIOHMMATh XYJOKECTBEHHBIEC IIPOU3BEIICHUS, OTPAXAIOLINE Pa3Hble ATHOKYJIbTYPHBIE TPAIHULINH;
Cc(OPMHPOBAHHOCTh OCHOB XYJOXKECTBEHHOW KYJbTYpbl OOyUalOIIMXCsl KaK 4acTH UX OOmIei
TYXOBHOM KyJIBTYpBl, Kak 0CO0Oro crnoco0a MO3HaHUS >KU3HU M CpPEICTBa OpraHU3alUH
OOlIeHMsI; ACTETUYECKOE, HSMOLMOHAIBHO-IIEHHOCTHOE BHJIEHUE OKPYXKAIOUIEro MUpa;
CIOCOOHOCTh K AMOLMOHAIIbHO-1IIEHHOCTHOMY OCBOEHHUIO MHPA, CAMOBBIPAKEHUIO U OpUEHTAIIH
B XyJ0XXECTBEHHOM M HPaBCTBEHHOM MPOCTPAHCTBE KYJbTYPHhI; YBaXKEHNUE K UCTOPUU KYJIBTYPbI
cBoero OTedecTBa, BHIPAKEHHOM B TOM 4HCII€ B MIOHUMAHUU KPAcOThl Y€I0BEKa; MOTPEOHOCTH B
OOIIEHUH C XY/10’)KECTBEHHBIMH NPOU3BEACHUSIMHU, CHOPMHUPOBAHHOCTh AKTUBHOT'O OTHOIIEHUS K
TPaIULUSAM XyJ0KECTBEHHOU KyJIbTYpBl KaK CMBICIIOBOM, 3CTETUYECKON U INYHOCTHO-3HAYUMOMN
[IEHHOCTH).

o CopMHpPOBAHHOCTH OCHOB IKOJIOTMUECKON KYJbTYpBI, COOTBETCTBYIOILEN
COBPEMEHHOMY YPOBHIO JKOJIOTMYECKOTO MBIIIIEHUS, HAJU4YUE OIbITA JKOJOTHYECKH
OPUEHTUPOBAHHON pe(IIEKCUBHO-OIICHOYHOM M TMPAKTUYECKOH IEesATeTbHOCTH B KU3HEHHBIX
CUTyalMsx (TOTOBHOCTh K HCCIIEOBAHUIO IPHPOJBI, K 3aHATUSAM CEeIbCKOXO3IHCTBEHHBIM
TPYAOM, K XyA0KECTBEHHO-3CTETUYECKOMY OTPAXKEHHUIO IPUPOJIBL, K 3aHATUSAM TypU3MOM, B TOM
YHClie 9KOTYPU3MOM, K OCYIIECTBIICHUIO TPUPOJTOOXPAHHOMN NEATEIBHOCTH).

1.2.4. MeranpeamMeTHbIe pe3yabTAaThl

MeramnpeaMeTHble pe3yibTaThl BKIIOYAIOT OCBOCHHBIE O0YYarOIMMUCS MEXKIIPEeIMETHbIE
MOHATUS M yHHUBEpCAJbHBbIE y4eOHbIE JIeHCTBHA  (peryJiATUBHBIC, IO3HABaTEIbHbIC,
KOMMYHHMKATHBHBIE).



MexnpeaMeTHbIe NOHATHS

VYcnoBueM (GOpPMHPOBAHUS MEXKIPEAMETHBIX MOHATHH, TaKMX, KaK CcHcTeMa, (akxT,
3aKOHOMEPHOCTh, (DEHOMEH, aHaJHM3, CHHTE3SABISETCA OBJIAJCHHE OOYYalOIIUMHCS OCHOBAMHU
YUTATEIHCKON KOMIIETCHIINH, MPUOOPETCHHE HABBIKOB padOThl ¢ WHMOpMaNMel, ydacTue B
MIPOEKTHOH JIeaTeIbHOCTU. B OCHOBHOII 1IKOJIEe HAa Bcex mpeameTax OyleT mpoAoskeHa padoTa
no (GOPMUPOBAHUIO U PA3BUTHIO OCHOB YMTATeJbCKOW KommnereHuuu. OOyuaroniuecs
OBJIQJICIOT YTEHHEM KaK CpPEICTBOM OCYIIECTBJICHUS CBOMX JajJbHEHIINX IAHOB: MPOAOIKEHUS
oOpa3oBaHHsI U C€aMOOOpPa30BaHUSA, OCO3HAHHOIO IUIAHUPOBAHUS CBOEr0 akKTyalbHOTO U
NEPCHEKTUBHOTO Kpyra YTEHHs, B TOM 4YHCIIE JOCYrOBOTO, TOATOTOBKH K TPYIOBOH W
COLMAJILHOW  JICATENILHOCTUH. Y  BBIMYCKHUKOB Oyner chopmMupoBaHa NOTPeOHOCTh B
CHCTEMaTHUYeCKOM YTEHHMU KaK CPEJCTBE MO3HAHHS MHpa U ceOs B 3TOM MHUpE, TapPMOHHU3AIUH
OTHOIICHHU YeJIOBEKa U 00IECTBa, CO3JaHIH 00pa3a «IOTPeOHOro Oy IyIeroy.

I[Ipy  wm3ydyeHuun  yd4eOHBIX MIPEIMETOB  OOYyYalolIUMecs  YCOBEPILIEHCTBYIOT
MpUOOPETEHHBIE HA TIEPBOM ypPOBHE HaBBIKM PadoThl ¢ mHGopManueil u nononuar ux. OHu
CMOTYT paboTaTh C TEKCTaMH, MPEeoOpa3OBLIBATh U MHTEPIPETHPOBATH COAEPIKAIIYIOCS B HHUX
nH(pOpMaIIHIO, B TOM YHUCIIE:

¢ CUCTEMaTH3UPOBaTh, COIMOCTABIATh, AHAIM3UPOBATH, 0000IIATH W HMHTEPIPETUPOBATH
nH(OPMAIIHIO, COACPIKALTYIOCS B TOTOBBIX HH(POPMAITMOHHBIX 00BEKTaX;

¢ BBIJICNIATD TJIABHYIO U U30BITOUHYIO HH(POPMAIIHIO, BHITIOIHATH CMBICIIOBOE CBEPTHIBAHUE
BBIICTICHHBIX (DaKTOB, MBICIICH; MPEACTABIATh HH(POPMAIIMIO B CKATOW cioBecHOU (opme (B
BUJIC TUTaHA WJIM TE3UCOB) U B HATJISIHO-CUMBOJIMYECKOH (hopme (B BHE TaOIUI], TpaduuecKux
CXEM U JMarpaMm, KapT MOHATUN — KOHIIENITYaJIbHBIX JUarpamMm, OIOPHBIX KOHCIIEKTOB);

¢ 3aIIOJTHATH U JOTIOJHSATH TaOJIHIIBI, CXEMBI, IHArPaMMBbI, TEKCTHI.

B xone n3zyuenus Bcex y4eOHbIX IPEeIMETOB 00yUaronirecss HpuodpeTyT onbIT

MPOEKTHOM

AeATeJBHOCTH Kak 0co0o0il ¢opMbl yuyeOHON pabOTHI, CIOCOOCTBYIONIEH BOCHTHUTAHMIO
CaMOCTOSITENIbHOCTH, ~MHHMIIMATUBHOCTH, OTBETCTBEHHOCTH, TIOBBIIICHUIO MOTHBAIMM U
3G PEeKTUBHOCTH Y4eOHOW JEesATETbHOCTH; B XOJE pealM3alldd HCXOJHOrO 3aMmbIciia Ha
MIPAKTUYECKOM YpOBHE OBJAJICIOT YMEHHEM BHIOMpPATh aJeKBaTHbIE CTOsAIIEH 3a/aye Cpe/icTBa,
IPUHUMATh peIIeHUs, B TOM 4YHCIe M B CHUTyallUsx HeompeaedeHHOCTH. OHM mosryyaT
BO3MOYKHOCTh Pa3BUTh CIIOCOOHOCTH K Pa3pabOTKEe HECKOJIBKUX BAapUAHTOB PEIICHUH, K TOUCKY
HECTaHIAPTHBIX PEUICHUH, IOMCKY M OCYIIECTBICHUIO HanOoJiee MPUEMIIEMOTO PETICHHS.

[lepeyeHb KJIIOUEBBIX MEXIPEAMETHBIX MOHATUN OmNpenensercs B Xojae pa3paboTKH
OCHOBHOH 00pa30BaTeNbHON MPOrpaMMbl OCHOBHOT'O 00IIero o0pa3oBaHHUs 00pa30BaTEIbHON
OpraHu3alii B 3aBUCUMOCTH OT MAaTe€pHaJbHO-TEXHHUUYECKOTO OCHAIEHMS, KaJIpOBOTO
MOTEHIMAaJIa, UCTIOIb3YyEMBIX METOIOB pabOThI U 00Pa30BaTEIBHBIX TEXHOJIOTUH.

B cootBerctBun @I'OC OOO BBAEHSAIOTCS TPU TPYMIbl YHUBEPCATIbHBIX YYEOHBIX
JEWCTBUI: pETyIATUBHBIC, TO3HABATEIIHHBIC, KOMMYHHUKATHBHBIE.

PerynstusBusie YY ]|

YMeHne caMOCTOSTENLHO ONPeeNIATh 1IeNTd 00y4YeHus!, CTaBUTh U (OPMYIHPOBATH

HOBBIE 33/1a44 B yueOe 1 MM03HaBaTeIbHOH eI TeNbHOCTH, Pa3BUBaTh MOTUBBI U HHTEPECHI CBOCH
MO3HABATENbHOM AesTeTbHOCTH. OOydaronIniics CMOXKET:

¢ AaHAIM3MPOBATh  CYLIECTBYIOIIME U  IUIAHUpPOBaTh  Oyayiiue  oOpa3oBaTellbHbIE
pe3yJIbTaThl,

* HICHTU(PUITUPOBATH COOCTBEHHBIE TTPOOIEMBI U ONIPENIETISATH TJIABHYIO MPOOJIeMY;



¢ BBIJIBUTATh BEPCUH PEIICHUSI TPOOIEMbI, POPMYIUPOBATH TUIIOTE3bI, TPEIBOCXUIIATD
KOHEYHBIN pe3yJIbTar;

¢ CTABUTbH LIEJIb JEATEIILHOCTH Ha OCHOBE OIPEIeTICHHON MPOOJIEMbI U CYIIECTBYIOLIUX

* BO3MOXKHOCTEI;

¢ hopMynupoBaTh yueOHbIE 3a]]a4l KaK [Iark JOCTH)KEHUS TIOCTABICHHOMN 1eNn

¢ IS TEIbHOCTH;

* 000CHOBBIBATH LIEJIEBbIE OPUEHTUPHI U IPHOPUTETHI CCHUIKAMH Ha [IEHHOCTH, YKa3bIBas U
000CHOBBIBAS JIOTHYECKYIO TIOCIIEJOBATEIILHOCTD II1aroB.

YMeHue camMOCTOSTENbHO IUIAHUPOBAaTh MYTH JOCTHXKEHHS IleJiel, B TOM 4YHCIIe
aNbTEPHATUBHBIC, OCOZHAHHO BHIOMpaTh Hanboee 23 (HEKTUBHBIC CIIOCOOBI pelIeHUsT YIYCOHBIX U
MO03HABATENbHBIX 3a/1a4.

OO0y4arUIMiCs CMOXKET:

¢ OTIpeNIeIsITh HeOOXOUMBIC JeHCTBUE(S) B COOTBETCTBHM C YYCOHOW M MO3HABATEIIBHON
3a/1a4ueil U COCTaBIISATh AITOPUTM HX BBITIOJTHCHHS,

* 000CHOBBIBaTh M OCYIIECTBIATH BBIOOp Hambonee 3(h(PEeKTUBHBIX CHOCOOOB pelICHUs
y4eOHBIX U IM03HABATENIbHBIX 33/1a4;

¢ ONIPENICISITH/HAXOAUTh, B TOM YHCIE W3 TPEUIOKCHHBIX BApUAHTOB, YCIOBUS IS
BBITIOJTHEHUS Y4eOHOI 1 MM03HaBaTEIbHON 3a/1a4H;

* BBICTPAWBATh JKU3HCHHBIC IUIAHBI HA KPATKOCPOUHOE Oyayiiee (3asiBIATH IEJICBBIC
OpPUEHTHPHI, CTABUTH aJICKBATHBIC UM 3aJ]a4d U MpeAarath IeHCTBUS, yKa3biBas U 000CHOBbBIBAs
JIOTUYECKYIO MOCIIEI0BATEIbHOCTD 1IaroB);

¢ BEIOMpATh M3 MPEUIOKEHHBIX BApUAHTOB M CAMOCTOSTENILHO MCKATh CPENCTBA/pecypChl
IUTSL pEUICHNUs 3aa9M/TOCTHKEHHS TIeITH;

® COCTABJIATh IUIAH PEIICHHUS MPOOJeMBbl  (BBITIOJHEHUS  TPOCKTA, IPOBEICHUS
HCCTIEIOBaHUS );

¢ OIIPEENSTh MOTEHIIMATBHBIC 3aTPYIHEHUS MPU PelIeHNH y4eOHO# 1 O3HAaBaTeIbHOM

¢ 33/1a4M ¥ HaXOJUTh CPEACTBA JUIsI UX YCTPAHEHUS;

¢ OITUCBIBATH CBOM OTBIT, ODOPMIISS €ro JUIsl TIepeaadd JPYTUM JIFOIM B BHJIE TEXHOJIOTHH
pelIeHrs MPaKTUIECKHX 3aj1a4 OMpeeIEHHOr0 Kiacca;

¢ [JJAHUPOBAaTh W KOPPEKTHPOBATH  CBOIO  HMHIUBUAYAIBHYIO  00pa3oBaTEIbHYIO
TPAeKTOPHIO.

YMeHne COOTHOCHTB CBOM JIGHCTBHS C TUIAHUPYEMBIMH PE3YIbTaTaMH, OCYIIECTBIISATh
KOHTPOJIb CBOEH IeATEIHHOCTH B TIPOIIECCe JOCTHKEHHSI pe3yNIbTaTa, ONPeNesTh CIIOCOOBI
NEeNCTBUI B paMKax MPeUI0KEHHBIX YCIOBUHN U TpeOOBaHUMN, KOPPEKTUPOBATH CBOU

JIEWCTBUSA B

COOTBETCTBUU C U3MEHSIOIICHCS CUTYaIHEH.

OOyyaromuiicss CMOXKeT:

¢ OMPENeNSITh COBMECTHO C TMI€JarorOoM U CBEPCTHUKAMHU KPUTEPHH TUIAHUPYEMBIX
pe3yIbTaTOB H KPUTEPHH OIIEHKH CBOCH Y4eOHOMU e TeIbHOCTH;

¢ CHCTEMaTU3UPOBATH (B TOM YHCIIC BEIOUPATH MPUOPUTETHBIC) KPUTEPHH IIAHUPYEMBIX
Pe3yIbTaTOB M OIIEHKH CBOCH NIESTETHHOCTH,

* OTOMpATh WHCTPYMEHTBI JUIS OICHUBAHUSA CBOCH JIEATEIBHOCTH, OCYIIECTBIISATH
CaMOKOHTPOJIb CBOCH JIESITEIHHOCTH B PAMKaXx MPEIOKEHHBIX YCIIOBHI U TPEOOBaHMIA;



¢ OLICHUBATh CBOIO JIEATEIILHOCTh, APIYMEHTUPYS NPUUYMHBI JOCTUKEHUS WIH OTCYTCTBHUS
IUTAHUPYEMOTI'0 Pe3yJIbTaTa;

® HAXOAWTh JOCTaTOYHBIE CpPEACTBA Ui  BBHINOJHEHUS Y4eOHBIX JICHCTBHHA B
M3MEHSIOLIEHCS CUTYalluu W/UIIU IIPU OTCYTCTBUU INIAHUPYEMOTO pe3yJIbTarta;

¢ pa0oTas 110 CBOEMY IUIaHy, BHOCUTb KOPPEKTUBBI B TEKYILYIO AEATEIbHOCTh HA OCHOBE
aHaIM3a M3MEHEHMM CcUTyaluMu JJs [OJY4YeHHMs  3aIUIAaHUPOBAHHBIX  XapaKTEPUCTHUK
MIPOYKTa/pe3yibTara;

* yCTAaHABIMBATh CBA3b MEXIY [OJIyYEHHBIMH XapaKTEepUCTHMKaMM MPOAYKTa M
XapaKTepUCTUKAMU IIpolecca JESTEIbHOCTH U IO 3aBEpIIEHUH JAEATENbHOCTH IpeasaraTh
M3MEHEHHE XapaKTEPUCTUK MPOLIecca IS IOJMyUEHUs YIIyUIIEHHbIX XapaKTEpUCTUK IPOAYKTa;

* CBEpATb CBOM [ICHCTBHA C WEJNBI0O W, NPU HEOOXOIMMOCTH, HCIPABIATH OMIMOKU
CaMOCTOSITEIILHO.

YMeHue OLIeHUBaTh MPAaBHJIBHOCTh BBIOJHEHHUsS Y4e€OHOM 3ahayd, COOCTBEHHbIE
BO3MOXXHOCTH €€ PEILCHUS.

OOyuarouuiics CMOXeET:

¢ OIPEJENISITh KPUTEPUH MTPABHIIBHOCTH (KOPPEKTHOCTH ) BBITIOJHEHUS Y4eOHO 3a1auH;

¢ aHAJIM3UPOBATh U 0OOCHOBBIBATH IPUMEHEHUE COOTBETCTBYIOIIETO HHCTPYMEHTAPHS 1S
BBITIOJIHEHUS YUeOHOM 3a1a4u;

¢ cBOOO/IHO I10JIb30BaThCs BEIPAOOTAHHBIMU KPUTEPUSIMHU OLIEHKU M CAMOOLIEHKH, UCXOS
U3 L€ U UMEIOLIUXCS CPENICTB, pa3iinyasi pe3yibTaT U CIOCOObI AEHCTBHIA;

¢ OLICHUBATh MPOJAYKT CBOEH JEATENBbHOCTH MO 3aJaHHBIM W/MIM CaMOCTOSITEIbHO
IpeJesIeHHBIM KPUTEPUSM B COOTBETCTBUH C LIEJIbIO I€ATEIILHOCTH;

* 000CHOBBIBATH JTOCTHKUMOCTb L[€JIM BEIOPAHHBIM CIIOCOOOM Ha OCHOBE OLICHKH CBOMX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHEIIHUX PECYPCOB;

¢ (puKCUPOBATH M AHATTU3UPOBATH JUHAMHUKY COOCTBEHHBIX 00pa30BaTENIbHbBIX PE3YJIbTATOB.

Bnagenue ocHOBaMU CaMOKOHTPOJISl, CAMOOLIEHKH, IPUHATHS pPELIEHUN U

OCYIIECTBJIEHUS! OCO3HAHHOTO BhIOOpa B yUeOHOH U 1M03HABATEIbHOM.

OOyuarouuiics CMOXKeET:

¢ HaOJIOJIaTh U AHAIM3MPOBATH COOCTBEHHYIO YUEOHYIO M MO3HABATENbHYIO JIEATEIbHOCTh
U JIEATENIbHOCTh APYTUX 00yYaroIuxcs B Mpoliecce B3auMOIIPOBEPKH; COOTHOCUTh PeallbHbIE U
IUTAHUpYEeMble Pe3yJbTaThl HMHIMBUAYaJIbHOW 00pa3oBaTeIbHOM JEATEIBHOCTH M JenaTh
BBIBO/JIbI;

¢ IPUHUMATh pelleHHe B y4eOHOM CUTyallMM U HECTU 32 HETO OTBETCTBEHHOCTD;

® CaMOCTOSITEIBHO ONPENENSITh IPUUYMHBI CBOEr0 YyCIEXa WM HEyclleXxa W HaxoIuTh
CIOCOOBI BBIX0JIa U3 CUTYallUU HEYyCIIexa;

¢ PETPOCIIEKTUBHO OINpENeNATh, Kakue ACHCTBHUS 10 peIIeHUI0 y4yeOHOW 3agaud WiIn
napaMeTpbl 3THX JEWCTBUH TPUBENTM K TOJYYEHHIO MMEIOIIerocs MpoAyKTa ydeOHOU
NESITENIBHOCTH;

¢ IEMOHCTPUPOBATh MPHUEMbl PETYJISIUU NCUXO(PU3NOIOTHUECKUX/ IMOIMOHAIBHBIX
COCTOSIHMM  Juisi  AOCTHKEeHHS d(dekra ycrnokoeHus (YCTpaHEHUS  SMOIMOHAIbHOU
HaNpsHKEHHOCTH), 3¢ deKkTa BOCCTAHOBJIEHUS (OCIalieHus MpOsIBICHUN yTomieHus), 3ddexra
aKTUBU3ALMHU (TIOBBILIEHUS ICUXO(PU3NOTIOTHIECKON PEaKTUBHOCTH).

ITo3naBaTesbHble YV ]I



YMeHue omnpenensaTh IMOHSTHUS, CO3[aBaTh OOOOIICHHS, YCTaHABIWBATH AHAJIOTHH,
KJIACCU(UIIUPOBATh, CAMOCTOSITEIHHO BBIOMPATH OCHOBAHUS M KPUTEPUU JUIS KJIACCU(DHKAIIH,
yCTaHABIMBATh TMPUYUHHO-CIICJICTBEHHBIC CBSI3H, CTPOHWTH JIOTHYECKOE PACCYXKICHHE,
yMoO3akito4eHue (MHAYKTUBHOE, TEAYKTUBHOE, 110 aHAJIOTUHN) U JIEIaTh BBHIBOJIBI.

OO0y4arUIMIiCs CMOXKET:

¢ 1OI0MPaTh CJIOBA, CONOJUYNHEHHBIE KIIIOYEBOMY CIIOBY, ONPEEIIAIONINE €r0 MPU3HAKU U
CBOICTBA;

¢ BBICTPAUBaTh  JIOTUYECKYIO I[EMOYKY, COCTOSIIYI0 M3  KIIOYEBOrO ClioBa H
COIOJAYMHEHHBIX €MY CJIOB;

¢ BBIJICJIATH OOLIUI MPU3HAK IBYX WM HECKOJIBKUX MPEAMETOB WU SBICHUN U 00BACHATH
UX CXO/JICTBO;

¢ 00BEIUHATH MPEIMETHI U SIBICHUS B TPYIIIBI IO ONPEeIEHHBIM IPU3HAKaM, CPaBHUBATD,
KJ1accuGUIMpoBaTh ¥ 0000MaTh (DAKTHI U SBJICHUS,

* BBIJICIISATH SIBJICHUE U3 OOIIEro psijia APYTUX SBIICHHUIA,

¢ OMpENIeNSTh OOCTOATEIBCTBA, KOTOPHIE MPEIIIECTBOBAIN BO3HUKHOBEHUIO CBSI3U MEXKIY
SBJIIGHUSIMU, U3 ITHX OOCTOSITENBCTB BBIACIATH OMPEICINAIONINE, CIIOCOOHBIE ObITh MPUUMHOMN
JTAHHOTO SIBJICHUS, BBISBIISITH IPUYUHBI U CIICACTBHS SIBJICHUN;

¢ CTPOUTH PACCY>KICHHE OT OOIIHUX 3aKOHOMEPHOCTEH K YACTHBIM SIBJICHUSM M OT YaCTHBIX
SIBJIGHUN K OOILIIM 3aKOHOMEPHOCTSIM;

¢ CTPOUTH PACCY’KJEHUE HA OCHOBE CPaBHEHHUsI MIPEIMETOB U SIBICHU, BBIIEISS IPU STOM
o011re MpU3HaKu;

* U3JIaraTh TMOJYYEHHYIO HMH(OpPMAINIO, HHTEPHOPETUPYS €€ B KOHTEKCTE pellaeMoi
3a/1a4u;

¢ CaMOCTOSITEIHHO yKa3bIBaTh Ha MHGOPMAIUIO, HYXKIAIONIYIOCS B MPOBEPKE, Mpeiararh
U - - IPUMEHATH CIIOCO0 MPOBEPKH TOCTOBEPHOCTH MHGOPMAIUY;

¢ BepOasIn30BaTh YMOLIMOHAJILHOE BIIEUATICHHE, OKa3aHHOE Ha HEr0 HCTOYHUKOM;

* OOBSICHATh SIBICHUS, TMPOLECCHl, CBS3M M OTHOIICHMsS, BBIABISIEMBIE B XOJ€
MO3HABATENBHON U HCCIEN0BATENLCKON JEeSTeNbHOCTH (MIPUBOIUTH OOBICHEHUE C M3MEHEHHEM
(hopmbI TIpeACTaBICHUS; OOBIACHITH, NIETATU3UPYS WIH 0000111251, 0OBSICHATH C 3aIaHHON TOUKH

¢ 3peHus);

¢ BBISIBIISITH M HA3bIBATh MPUYHMHBI COOBITHUS, SBICHUS, B TOM YHCIIe BO3MOKHbBIE Haubosee
BEPOSATHBIE TMPHUYMHBI, BO3MOXXHBIE TOCIEACTBHS 3aJaHHOM TPUYUHBL, CAMOCTOSATEIHHO
OCYIIECTBIISISI IPUYUHHO-CIICICTBEHHBIA aHAIIH3;

¢ JIeNaTh BBIBOJ Ha OCHOBE KPHTHYECKOTO aHAIW3a Pa3HBIX TOUYEK 3PEHUS, TOITBEPKIAThH
BBIBOJT COOCTBEHHOM apryMEHTAIMEH UM CAMOCTOSTEIIHFHO TTOJTyYCHHBIMH JTAHHBIMH.

YMeHue co3/1aBath, IPUMEHATh U TIPe0Opa30BhIBATh 3HAKW U CHMBOJIBI, MOJICITH M CXEMBI
JUTSL PEIIIeHUsT yUeOHBIX U MTO3HABATEIIBHBIX 33]1a4.

OO0yJaromHICs CMOXKET:

» 0003HaYaTh CHMBOJIOM W 3HAKOM TIPEIMET U/IIN SIBIICHUE,

¢ ONIPEJICISITH JIOTHICCKUE CBSI3U MEXKTY MPEJMETaMU W/WITH SBIICHUSIMHU, 0003HAYATh
TAHHBIE JIOTHYECKHE CBS3H C TIOMOIIBIO 3HAKOB B CXEME;

¢ co3/1aBaTh a0CTPAKTHBIN WM pealibHbI 00pa3 mpeaMeTa U/uiiu sIBJICHHUS,

* CTPOUTH MOJIEIIb/CXEMY Ha OCHOBE YCJIOBHM 3a7a4M W/HIIH CIIOc00a €€ PeIIeHHS;



¢ CO37aBaTh BepOaJIbHbIE, BEILECTBEHHbIE M WH(GOPMALMOHHBIE MOJEIHM C BBIJICIECHUEM
CYLIECTBEHHBIX XapaKTEPUCTUK OOBEKTa Ui ONpEeAENeHHs CIocoba pelleHus 3ajaud B
COOTBETCTBUH C CUTYaLIUEH;

¢ IpeoOpa3oBBIBaTh MOJAETU C IEJIbI0 BBIABICHHS OOLIMX 3aKOHOB, OIPEIEISIOIINX
JAHHYIO PEJMETHYIO 00J1aCTh;

¢ [IEPEBO/IUTH CIIOXKHYIO II0 COCTaBY (MHOTOACHEKTHYIO) MH(OPMALMIO U3 IpapuuecKoro
WM (pOpMaIN30BaHHOTO (CUMBOJIBHOI0) IIPEJICTABICHHS B TEKCTOBOE, U HA000POT;

® CTPOUTH CXEMY, QJITOPUTM JACUCTBHSA, UCIPABIATH WM BOCCTAHABIMBATh HEU3BECTHBIN
paHee anropuT™M Ha OCHOBE MMeErollerocs 3HaHHs 00 00bekTe, K KOTOpPOMY IpPUMEHSETCs
AJITOPUTM;

¢ CTPOUTH J0KA3aTENbCTBO: MPSMOE, KOCBEHHOE, OT IIPOTUBHOTO;

¢ aHAJIM3UPOBATH/PedIEKCUPOBATE OMNBIT Pa3pabOTKU M pealu3aluu y4eOHOIo IpOeKTa,
WCCIIEIOBAaHMS (TEOPETHYECKOTO, AMITMPHUYECKOT0) Ha OCHOBE NPEIIOKEHHON NpPOOIeMHOM
CUTYyallUH{, IOCTABJICHHOMN L€ /WM 3aJJaHHBIX KPUTEPUEB OLIEHKU IIPOAYKTa/pe3ybTaTa.

CMbICIIOBOE UTEHUE

OO0y4aroUIMICs CMOXKET:

® HAXOAUTh B TEKCTe TpedyeMyro HHPOpPMaLHI0 (B COOTBETCTBUH C MLEISIMH CBOEH
TeATEIIbHOCTH );

* OPUEHTHUPOBATHCS B COJECPKAHUM TEKCTa, IIOHUMAaTh LIEJIOCTHBIM CMBICH TEKCTa,
CTPYKTYypUPOBATH TEKCT;

¢ YCTAHaBJIMBATh B3aUMOCBSA3b ONUCAHHBIX B TEKCTE COOBITHH, SBJIEHUH, TPOLIECCOB;

¢ PE3IOMHUPOBATh [TIABHYIO HJCI0 TEKCTA;

¢ IpeoOpa3oBbIBATh TEKCT, «IEPEBOJI» €ro B JPYI'YI0 MOJAIBHOCTh, MHTEPIPETUPOBATH
TEKCT (XYJOKECTBEHHBI M  HEXYJOXECTBEHHBbIH — y4eOHBI, Hay4YHO-TIOIMYJISPHBIH,
uH(POPMAIMOHHBIN, TeKCT non-fiction);

* KpUTHUYECKH OLIEHUBATh COZIep KaHue U (hopMy TEKCTa.

@opMHUpPOBAaHUE U PA3BUTHE KOJOTMYECKOTO MBILIUICHHS, YMEHUE NMPUMEHSTH €ro B
M03HABATEIbHOM, KOMMYHHUKAaTUBHOM, COLMaIbHOW NpPaKTHKE U  NpodhecCHOHATBHOU
OpHUEHTAIUH.

OOyuarouiics CMOXKeET:

¢ OIIPEJIENISITh CBOE OTHOILIEHUE K TPUPOIHOM cperie;

¢ AHAIM3MPOBATh BJIMSHUE HKOJOTMYECKUX (PAaKTOPOB Ha cpeay OOUTaHMS O KUBBIX
OpraHHU3MOB;

¢ IPOBOJUTH MPUYMHHBIN U BEPOSITHOCTHBINA aHAJIN3 SKOJIOTHUECKUX CUTYAalHi;

¢ IPOTHO3UPOBATh U3MEHEHUS CUTYalluu MPU CMEHE JIEHCTBUS OJTHOTO akTopa Ha
nercTBre apyroro GhakTopa;

¢ PAaCIpPOCTPAHATH IKOJIOTUYECKUE 3HAHUS M YIaCTBOBATh B MPAKTHUECKUX JIeJIax IO
3aIUTE OKPY’KAIOLIEH CPEelbl;

¢ BBIpa)KaTh CBOE OTHOLIEHHE K MPUPOJIE YEPE3 PUCYHKHU, COUMHEHHUS, MOJIENIN, TPOEKTHHIE
paboThI.

Pa3BuTHe MOTHBAIMH K OBJIa/ICHUIO KYJIbTYpPOI aKTUBHOI'O UCIIOJIB30BaHUS CIIOBapel u

JPYTUX MOUCKOBBIX CUCTEM.

OOyyaromuiicss CMOXKeT:

¢ ONpEAEIATh HEOOXOAUMBIE KITFOUEBbIE IOUCKOBBIE CIIOBA U 3alIPOCHI;



¢ OCYILECTBIIATH B3AUMOJIECUCTBUE C DJIEKTPOHHBIMU IIOUCKOBBIMY CUCTEMAMHU, CI0BAPSIMU;

* bopMupoBaTh MHOXKECTBEHHYIO  BBIOOPDKY W3  IIOMCKOBBIX  HCTOYHUKOB  JUIA
00BEKTUBH3ALINY PE3YJIbTATOB MOMCKA;

® COOTHOCHTD ITOJIy4E€HHBIE PE3YJIbTAThI IOUCKA CO CBOEH IEATEIBHOCTBIO.

KommyHukatusubie YY /|

YMeHue opraHuzoBbIBaTh y4eOHOE COTPYIHHUYECTBO M COBMECTHYIO JEATEIBHOCTH C
YUUTENEM U CBEPCTHUKAMU; pabOTaTh MHAUBHIYyaJIbHO U B TPYIINE: HAXOIUTH 00IIee pelieHHe U
paszpemiath KOH(QJIMKTHI HA OCHOBE COTJIACOBAHUS MO3HMLIMHI M y4eTa HHTEPECOB; (opMyInpoBaTh,
apryMEHTUPOBAaTh U OTCTauBaTh CBOC MHECHHUE.

OO0y4aroIIMICsS CMOXKET:

¢ OIIPEACIIATh BO3MOXKHBIE POJIM B COBMECTHOM JI€ATEIBHOCTH;

* UIpaTh ONPEIEICHHYIO POJIb B COBMECTHOM AESATEIBHOCTH;

¢ IPUHUMATh MO3ULMIO cOOECeTHUKA, TOHUMAas IO3ULIUIO APYTOro, pa3anyaTh B €r0 peyu:

* MHEHHME (TOYKY 3pEHHs), JOKa3aTelbCTBO (apryMEHTbI), (aKThl; TMIOTE3bl, aKCHOMBI,
TEOPUH;

¢ ONpeACTATh CBOM JACWUCTBUS M JEHCTBHs MapTHEPA, KOTOPbIE CIIOCOOCTBOBAIU WM
MPEMSITCTBOBAIMN MPOTYKTUBHON KOMMYHUKALIUU;

® CTPOMTHb IO3UTHBHBIE OTHOLIEHMs B Ipolecce Y4yeOHOM M  MO3HaBaTEeNbHOU
NEeATEIbHOCTH;

® KOPPEKTHO M ApryMEHTHPOBAHO OTCTauMBaTh CBOIO TOUYKY 3PEHMs, B JUCKYCCUU YMETh
BBIIBUTaTh KOHTPApPTyMEHTHI, MepedpasupoBaTh CBOIO MBICHb (BIaJeHHE MEXaHH3MOM
SKBHBAJICHTHBIX 3aMEH);

¢ KPUTUYECKH OTHOCUTBHCSI K COOCTBEHHOMY MHEHMIO, C JIOCTOMHCTBOM IIpHU3HaBaTh
OLIMOOYHOCTh CBOEr0 MHEHUS (€CJIM OHO TAaKOBO) M KOPPEKTUPOBATh €ro0;

¢ [IpeyIaraTh AJIbTEPHATUBHOE pellleHNe B KOH(GIUKTHOM CUTYaluH;

¢ BBIJIEJISATH OOIIYIO TOUKY 3pEHUS B IUCKYCCUH;

¢ JOTOBApUBAThCA O TMpaBWJIaX M BOIpOcax s OOCYXJIEHHs B COOTBETCTBHUU C
[IOCTaBJICHHOM Mepe IPYyIIION 3a1auei;

¢ OpraHMU30BbIBaTh yuyeOHOE B3aUMO/JIEIICTBHE B TpyIIIE (ONpeaeisaTh o0Iue ey,
pacrpesieNnaTh poJid, 10roBapuBaThCs APYT € APYTOM U T. 1.);

¢ YCTPaHSTh B PaMKax JUaJiora pa3pbIBbl B KOMMYHUKAIMH, 00yCIOBICHHbIE
HENOHUMAaHHUEM/HEIIPUATHEM CO CTOPOHBI COOECeTHHKA 3a/1a4H, POPMBI WIIH COIEPIKAHUS
Jyanora.

YMeHHe 0CO3HaHHO UCIOJIb30BaTh PEUEBbIE CPEACTBA B COOTBETCTBUH C 3a7a4eh
KOMMYHUKAIMH JUI BEIPKEHHUSI CBOMX YyBCTB, MBICJIEH U MOTPEOHOCTEHN /sl IJITAHUPOBAHUS U
pEryJIsiAM CBOEH NEATEIbHOCTH; BIaJCHUE YCTHON U MMCbMEHHON PEYbI0, MOHOJIOTHYECKON
KOHTEKCTHOU PEUblo.

OO0yJaromHIiCs CMOXKET:

¢ OIIPENIENATh 33/1a4y KOMMYHHUKAIIUU U B COOTBETCTBUU C HEM OTOMpaTh peueBbie
CPEICTBa;

¢ OTOMPATH U UCIOJIB30BATH PEUEBHIE CPEJICTBA B MTPOLIECCE KOMMYHHUKAIMH C IPYTUMHU
JIOABMH (IMANIOT B TIape, B MaJIOH rpymme u T. 1.);

¢ IPE/ICTABIATH B YCTHOM UM MUCbMEHHOM (popMe pa3BepHYTHIN IIaH cOOCTBEHHOM
NESTEIIBHOCTH;



¢ cOOII01aTh HOPMBI ITyOJIMYHON pedH, PErJIaMEHT B MOHOJIOTE U AUCKYCCHU B
COOTBETCTBUM C KOMMYHHMKAaTUBHOM 3a/1a4eii;

¢ BBICKa3bIBaTh M1 00OOCHOBBIBATH MHEHHUE (CYKICHUE) U 3allpallliBaTh MHEHHE TapTHEpa B
paMKax Juajora;

¢ IPUHUMATh PEIICHHUE B XO/I€ AUATOra U COTJIACOBBIBATH €0 C COOECETHIUKOM;

¢ CO3/1aBaTh IIMCbMEHHBIE «KJINIIMPOBAHHBIC» U OPUTMHAJIBHBIE TEKCTHI C UCII0JIb30BAHUEM
HEOOXO/IUMBIX PEYEBBIX CPEJICTB;

¢ ICIOJIB30BaTh BepOaJIbHbIE CPEACTBA (CPEICTBA JIOTUYECKOM CBSA3M) AJIS BBIICICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYIUICHUS;

¢ HCIOJIb30BaTh HEBEPOAIbHbIE CPE/ICTBA MIIU HAIJIAHbIE MaTepUAIIbI,
[IOJIrOTOBJICHHbIE/0TOOPAHHBIE 1101 PYKOBOJICTBOM YUUTEJIS;

¢ JIe1aTh OLICHOYHBIN BBIBOJ O JOCTHMKCHUH L€ KOMMYHHUKALUU HEMIOCPEICTBEHHO I10CIIE
3aBepILEHHs] KOMMYHUKATUBHOI'O KOHTAKTa 1 00OCHOBBIBATH €TO.

dopMUpOBaHUE U Pa3BUTHE KOMIIETEHTHOCTH B 00JIaCTU UCIIOJIb30BaHUS

MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TexHoorui (nanee — UKT).

OOyuarouuiics CMOXKeET:

¢ [[eJICHANPABJICHHO UCKATh U UCIOJIb30BaTh NHPOPMAIIMOHHBIE PECYPChI, HEOOXOAUMBbIE
JUIs pelIeHns: y4eOHBIX M IPAaKTUYEeCKUX 3a/1a4 ¢ momolsio cpeacts UKT;

¢ BEIOMPATh, CTPOUTH U UCIOJIb30BATh a/IEKBATHYIO HH(MOPMALIMOHHYIO MOAEIb JUIs
nepeaayu CBOMX MbICIIEN CpeAICTBAMHU €CTECTBEHHBIX M (DOPMaNIbHBIX SI3bIKOB B COOTBETCTBUU C
YCJIOBUSAMU KOMMYHHUKALUU;

¢ BBIIEJIATh HH(GOPMALIMOHHBIHN acleKT 3a/1auu, ONepUpOBaTh JaHHBIMH, UCIIOJIb30BaTh
MOJEJIb pELICHUS 3a1a4H;

¢ HCIOJIb30BaTh KOMITbIOTEPHbIE TEXHOJIOTUH (BKIIIOYasi BEIOOP a/IeKBAaTHBIX 3aj1aue
MHCTPYMEHTAJIBHBIX TPOIPaMMHO-AINapaTHBIX CPEJCTB U CEPBUCOB) AJISI PEIICHUS
MH(OPMALIMOHHBIX U KOMMYHHKAIIMOHHBIX YU€OHBIX 33/1a4, B TOM YHCJE: BBIYUCIICHUE,
HanucaHue MUceM, COUMHEHUH, TOKIIaJ0B, pedepaToB, CO3JaHHe MPE3EHTAMHA U JIp.;

¢ HCII0JIB30BaTh NH(OPMALIHIO C YUETOM 3TUYECKUX U TIPABOBBIX HOPM;

¢ c03/1aBaTh MH(OPMAIIMOHHBIE PECYPCHI Pa3HOTO TUMA U JUIS Pa3HBIX ayIUTOPHA,

¢ coOmo1aTh MHHOPMAIIMOHHYIO TUTHEHY U IIpaBUiIa HHPOPMALMOHHOM 0€30MacHOCTH.

B pesyabTate n3ydyenus npeamera '"MaremaTnka' (5-6 kiaaccbl) B OCHOBHOM IIKOJIE
BBINYCKHUK HAYYHUTCHA (21.]'[?1 HUCIIOJB30BaHUSA B HOBCG}IH@BHOI\/’I JKU3HA M o0ecrHeueHust
BO3MOKHOCTH YCIELITHOTO MPOJIOJHKEHUsI 00pa3oBaHMsl Ha 0a30BOM ypOBHE):

U OIICpHUPOBATH HA 0a30BOM YPOBHEC MMOHATUAMU: MHOXECTBO, 3JICMCHT MHOXXECTBA,
MIOJIMHO>KECTBO, IIPUHAJIEKHOCTD;

*  3a3jJaBaTh MHOXXECTBA [IEPEUNCICHUEM HUX 3JIEMEHTOB;

U HaxXOJUThb NCPECCUCHUC, O6’BG)II/IH6HI/IC, IIOJMHOXXECTBO B HpOCTeI\/'IIHI/IX CUTyalusiX.

B noBcetHeBHOM KU3HHM M TIPH M3YYCHHUH APYTUX NPeIMETOB:

U pacrio3HaBaThb JOTUYCCKHU HEKOPPCKTHBIC BbICKA3bIBAHU .

Yucaa

o OmnepupoBaTh Ha 6a30BOM ypOBHE MOHATUSMU: HATYypaJIbHOE YHCJIO, 1170 YUCIIO,
O0OBIKHOBEHHAS APOOb, eCATUYHAS JPOOh, CMEIIAHHOE YHCIIO0, PAIMOHAIIBHOE YHCIIO;



*  HCHOJb30BATh CBOWCTBA YMCEN U MIPAaBUJIA JCHCTBUI C pallMOHAIbHBIMU YUCIAMU ITPU
BBINOJIHEHUH BBIUUCIICHUH;

*  WCMOJB30BaTh MPU3HAKH JEIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBHITIOJTHEHUH BHIYUCICHUHN U
peLIeHNH HECIIOKHBIX 3a/1a4;

*  BBINOJIHATH OKPYIVIEHHUE PALIMOHAJIBHBIX YHCET B COOTBETCTBUHM C IIPAaBUIIAMU;

*  CpaBHUBAThH PALlMOHAJIbHBIE YUCIIA.

B noBceHeBHOM KU3HHM M IPH M3YYCHHUH APYTUX NPeIMeTOB:

*  OLIEHUBATh PE3YJbTaThl BEIUMCICHUN TP PELICHUN IPAKTUUECKUX 3a1a4;

¢  BBINOJHATH CPABHEHHE YHUCEII B PEATbHBIX CUTYaLMsIX;

*  COCTaBJISITh YHMCJIOBBIE BBIPAKEHUS PHU PEIICHUH NTPAKTUUECKUX 3a7a4 U 3aJa4 13
JPYTUX YYEOHBIX IIPEIMETOB.

CrarucTHKA ¥ TeopUs BEPOSITHOCTEH

o [IpencraBnsTh 1aHHBIE B BUJIE TAOJIUL, TUArpaMm,

*  YHUTaTh MH(OPMALHUIO, IPEJICTABICHHYIO B BU/I€ TaOIMIIbI, TUarpaMMBl.

TexcroBbI€e 3ag0a4N

¢ Pemarp HecnoXKHBIE CIO’KETHBIE 3a/1a41 PA3HBIX THIIOB HAa BCE apU(PMETHIECKHE
JICHCTBHUS,

*  CTPOMTb MOJIENb YCIOBHUS 3a7audl (B BUAE TaOJIMIIbI, CXEMBI, PUCYHKA), B KOTOPOH
JTaHbl 3HAYEHUS IBYX U3 TPEX B3aMMOCBSA3aHHBIX BEJIMYMH, C L€JIbIO IOMCKA PELICHUS 3a/1a41;

*  OCYIIECTBIJIAThH CIOCOO IMOUCKA PEIIeHUs 3a/1a41, B KOTOPOM PacCy>KACHUE CTPOUTCS
OT yCJIOBUS K TpeOOBaHUIO WJIM OT TPeOOBaHUS K YCIIOBHIO;

*  COCTaBJIATH IUIAH PELICHUS 3a/1a4H;

*  BBIJIEJSITH dTAlbl PEILICHUS 3a/1a4H;

*  MHTEPIPETUPOBATH BHIYUCIUTEIBHBIE PE3YJIBTATHI B 33/1a4€, UCCIE0BATh IT0OJIy4YEHHOE
pellIeHne 3a1a4n;

*  3HATh pa3IUyYUe CKOPOCTeH 00BEKTa B CTOSUYEH BOJIE, TPOTUB TEUCHUS U 110 TEUCHUIO
peKu;

e  pemiaTh 3a/1a4M Ha HAXO0X/IEHHUE YaCTU YMCiIa U YUCIIa IO €ro YacTu;

e  pemiaTh 3a/1a4M pa3HbIX TUIOB (Ha padoOTy, Ha MOKYIIKH, HA JABM)KEHUE), CBSA3BIBAIOIINX
TPH BEJIMYMHBI, BBIAEIATH 3TH BEIMYMHBI U OTHOLIEHUS MEKY HUMU;

®  HAaxOJUTh MPOLEHT OT YUCIIA, YUCIIO MO MPOLEHTY OT HET0, HAXOUTh MPOIIEHTHOE
OTHOIIEHHE ABYX YNCEN, HAXOAUTh NPOLIEHTHOE CHUYKEHUE UIIU MPOLICHTHOE ITOBBIILIEHUE
BEJIMYHHBI;

®  pemaTh HECIO0XKHbBIE JIOTHUECKNE 3aJa4l METOJIOM PaCCYKICHHM.

B noBceHeBHOM KU3HHM M TIPH M3YYCHHHU APYTUX NPEIMETOB:

®  BBIJBUTaTh FMIOTE3bI O BO3MOXKHBIX MPEIEIbHBIX 3HAUEHUAX HUCKOMBIX BEJTUYHH B
3ajaye (AenaTh IPUKHUIKY)

Harnsanas reomerpust

I'eomerpuueckue purypsi

e OmnepupoBaTh Ha 0a30BOM YPOBHE MOHATHAMU: QUTypa, TOUKA, OTPE3OK, MpsiMas, JIyd,
JIOMaHas, yroJl, MHOTOYTOJIbHUK, TPEYTOJbHUK U YEThIPEXYTOJIbHUK, IPSIMOYTOJILHUK U KBaJpar,
OKPY’KHOCTB M KpYT, IPSIMOYTOJILHBIN Mapasuienenumen, Kyo, map. M300paxaTs usydaemsle
(GUryphl OT pyKH U C TIOMOIIBIO TUHEWKH U LIUPKYIISL.

B noBceHeBHOM KU3HM M TIPH M3YYECHHHU APYTUX NPEIMETOB:



®  pemiarh MPAKTUYECKHE 33/1a4M ¢ MPUMEHEHHEM MTPOCTEHIIINX CBOUCTB (hUryp.

HN3mepenusi u BLIYUCIEHUS

®  BBHINOJHATH U3MEPEHUE JUTNH, PACCTOSIHHUMA, BEJIMYUH YTJIOB, C IIOMOIIBIO
WHCTPYMEHTOB JJIsl ©3MEPEHUH JITUH U YTJIOB;

®  BBIYHCIATH IUIOMIAIU PSIMOYTOJILHUKOB.

B noBce1HeBHOM KU3HHU ¥ IPH U3YYEHHH JAPYTUX MPEIMETOB:

®  BBIYHCIATH PACCTOSIHUS HA MECTHOCTH B CTAHJAAPTHBIX CUTYAIUAX, TUIOIIAIH
MPSIMOYTOJIHHUKOB;

®  BBHINOJHATH MPOCTEHIIIKE OCTPOCHHS M U3MEPEHUS HA MECTHOCTH, HEOOXOTUMBIC B
pEaNbHOM KU3HU.

HUcTopusi MaTeMaTHKHU

®  OMKCHIBATh OT/EIBHBIC BHIAIOIINECS PE3YIIbTAThI, TOJTYUYECHHBIC B X0 Pa3BUTHS
MaTEMaTHKHU KaK HAyKH;

®  3HATh MPUMEPHl MATEMATHYECKUX OTKPBITUH U UX aBTOPOB, B CBSI3M C OTEYECTBEHHOMN
Y BCEMUPHOU UCTOPHUEH.

BbINnyCKHUK MOJYYUT BO3MOKHOCTH HAYYHUTHCA B 5-6 Kiiaccax (1J1s1 o0ecrnedeHHus
BO3MO’KHOCTH YCHIEIIHOTO MPOI0/KeHUsI 00pa30BaHus HA 0230BOM U YIIy0JIEHHOM
YPOBHSIX)

DJieMeHThI TEOPUU MHOKECTB M MATEMATHYECKOI JTOTHKH

° Onepuposams NOHAMUAMU. MHONCECMBO, XAPAKMEPUCUKU MHONICECMBA, INeMEHM
MHOICeCmsa, nycmoe, KOHeuHoe U 6eCKOHEeUHOe MHONMCECE0, NOOMHOICECEO,
NPUHAONIEHCHOCTID,

° onpeoessims NPUHAONEHCHOCTb INEMEHMA MHOHCECEY, 00beOUHEHUIO U
nepeceueHur MHOMCecms, 3a0aeams MHONCECMB0 ¢ HOMOWbIO NePEUUCIeHUs. 21eMEHNO8,
ClI0BECHO20 ONUCAHUAL.

B noBceiHeBHOM KU3HHU M IPH U3YYEHHUH JAPYTUX NPEAMETOB:

®  PACNO3HABAMb N02UYECKU HEKOPPEKMHbLE 8bICKA3bIBAHUSL,

®  CmMpoumbs YenouKu yMO3aKatOUeHUll Ha OCHOBe UCNOJIb308AHUS NPABUIL TIO2UKU.

Yucna

° Onepuposamsb NOHAMUAMU. HAMYPATLHOE YUCTIO, MHOICECMB0 HAMYPATbHBIX YUCEl,
yenoe Yucio, MHONMCECME0 YeablxX yucei, 00bIKHOBEHHASL OPOOb, decamuinas 0pobb, CMeulanHoe
YUCTIO, PAYUOHATILHOE YUCTIO, MHONCECTBO PAYUOHATbHBIX YUCETl, 2e0MEMPULECKAsL
uHmepnpemayus HamypaibHsiX, Yeavlx, PAYUOHATbHBIX,

J NOHUMAM®b U 0OBACHAMb CMBLCT HOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCLA,

J BbINOIHAMb BbIYUCTIEHUS, 8 MOM YUCTE C UCNOIb308AHUEM NPUEMOE PAYUOHATILHBIX
gblulUCIeHULl, 000CHOBbIBAMb ANCOPUMMbL BLINOJIHEHUS OeUCMBULL

o ucnonv3osams npuznaxu oenumocmu Ha 2, 4,8, 5,3, 6,9, 10, 11, cymmor u
npou3seoeHUs Yuceil npu bINOJIHEHUU BbIYUCTEHUN U peueHuy 3a0ad, 060CHO8bIBAMb NPUSHAKU
oenumocmu,

o BbINOIHAMY OKPY2leHUe PAYUOHANbHBIX YUCET C 3A0AHHOU MOYHOCMbIO;

. YNOpA004UUBAMb YUCIA, 3aNUCAHHbBLE 8 8UOE OObIKHOBEHHBIX U 0eCAMUYHBLX OPOOell,

o naxooums HO/[ u HOK uucen u ucnonv306ams ux npu peuweHuu 3a0d;.

o onepuposamv NOHAMUEM MOOYIb YUCIA, 2e0MEeMPULECKAas UHMePnPemayust MOOYis
yucna.

B noBcenHeBHOI KU3HM U MPU U3YYEHUH APYTUX NPeIMETOB:



o NpUMEHSIMb NPABULA NPUOTIUNCEHHBIX GLIYUCTEHUL NPU PeuleHUU NPAKMUYECKUX
3a0a4 u peweHuu 3a0ay Opyeux y4eOHvlX npeomemos;

J BbINOIHAMb CPABHEHUE Pe3VIbMAamo8 8blUUCIeHUL NPU peleHUU NPAKMUYecKux
3a0au, 8 MOM YUCLe NPUOTUNCEHHBIX GbIUUCTECHULL,

o COCMABISAMb YUCTOBbLE BLIPAICEHUS U OYSHUBAMb UX 3HAYEHUSL NPU PEULEeHUU
NPAKMUYECKUX 3a0a4 U 3a0a4 u3z Opyeux yueoOHvix npeomemos.

YpaBHeHUsI 1 HEPABEHCTBA

o Onepuposams NOHAMUAMU: PABEHCIBO, YUCLOB0€ PABEHCNIB0, YPABHEHUE, KOPEHD
VDaBHeHUs, peuleHue YPAGHEeHUs, YUCTI080€ HEPABEHCTBO.

CTaTHCTHKA U TeOpHs BEPOSITHOCTEl

J Onepuposams nousmuamu: cmoadouamsie u Kpy2osvie OUazpammyl, maoauysl
OaHHbIX, CpeOHee apughmemuueckoe,

. u361eKamy, UHGopmayuio, NPeoCcmasieHHyo 8 mabauyax, Ha OUAepammax,

. cocmaeiames mabauysl, CMpOUmMs OUACPAMMbL HA OCHOBE OAHHBIX.

B noBceHeBHOM KU3HHU ¥ IPH U3YYEHHHU JAPYTUX MPeIMETOB:

. U3BIEKAMb, UHMEPNPEMUposams u npeobpazosbleams UHGOpMayuio,
NPeOCmAasIeHHYI0 8 MAOIUYAX U HA OUASDAMMAX, OMPAANCAIOWLYIO CBOUCBA U XAPAKMEPUCUKU
PeabHblX NPOYeCco8 U s181eHUIL.

TekcTOBbBIE 321291

. Pewams npocmvie u crnodicHvle 3a0auu pasHblX Munos, a Mmaxice 3a0ayu
NOBbIUEHHOU MPYOHOCMUL;

. UCNONIL306AMb PA3HBLE KPAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CLONCHBIX 3a0ay OJis
HOCMPOEHUsL NOUCKOBOLU CXeMbl U peuleHust 3a0ay;

° 3HamMb U NPUMEHAMb 00a cNOcoba NoucKa peulerus 3a0ay (om mpedosanus K
VCILOBUIO U OM YCNI08USL K MPeOOBAHUIO),

° MOOENUpPoB8aAms paccyHcOenusi NPU NOUCKe peuterust 3a0ay ¢ NOMOUWbIO 2pagh-cxembl;

° 8b10€IAMb IMANbL PeUleHUs. 3a0aUl U COOEPHCAHUE KAAHCO020 IMAanda;

° UHMEPNPEemuposamsv 8blYUCTIUMENbHbLE PE3VIbMampl 8 3a0aye, UCcied08ams
NOYYEHHOE peleHue 3a0ayil,

° AHATUZUPOBAMb BCEBO3MONCHBLE CUMYAYUU B3AUMHO20 PACHOLONCEHUSL OBYX
00bEKMO8 U UBMEHEHUE UX XAPAKMEPUCTIUK NPU COBMECIHOM O8UNCEHUU (CKOPOCMb, 6peMsl,
paccmosiHue) npu peuieHul 3a0ay Ha 08udiceHue 08yxX 00beKmos KaKk 6 0OHOM, MAK U 8
NPOMUBONOJIONCHBIX HANPABTCHUSIX,

° UCCNIe008aMb 8CEBO3MOIICHLLE CUMYAYUU NPU PeUleHUU 3a0a4 Ha O8UNCEHUE NO peKe,
paccmampusams pasHvle CUCMeMbl OMCUEMa,

° peutams pasHooOpasHvle 3a0ayu «Ha 4acmuy,

° peutams U 000CHOBLIBAMb C80€ pelleHUe 3a0ay (8bl0esImb MaAMeMamuiecKyio
OCHOBY) HA HAXO0JCOeHUe YACTU YUCIA U YUCILA NO €20 YACU HA OCHO8E KOHKPEMHO20 CMbLCILA
opoou,

° 0CO3HABAMb U 0OBACHAMb UOESHMUYHOCMb 3A0aY PA3HIX MUNO0B, CEA3bLIAIOUUX MPU
8eUYUHDL (Ha pabomy, Ha NOKYNKU, HA OBUICEHUE), 8bl0eNAMb IMU 8ETUUUHBL U OMHOULEHUS
MeAHCOY HUMU, NPUMEHAMb UX NPU PeuleHUU 3a0a, KOHCMpPYuposams cOOCMeeHHble 3a0ayu
VKA3AHHBIX MUNOS.

B noBceHeBHOM KU3HHU M IPH U3YYEHHH JAPYTUX MPEIMETOB:



o 8bLOEIAMb NPU peuleHUul 3a0a4 XapaKmepucmuKk paccmampusaemol 8 3a0aue
cumyayuu, OmIuYHvle OM PeaibHbIX (me, Om KOMOopulX aOCmpasuposaiucy), KOHCMpYuposams
HOBble CUMYayuu ¢ Y4emom 3Mmux XapaKkmepucmux, 8 YaCMHOCMU, NPU PeueHuU 3a0ay Ha
KOHYeHmpayuu, y4umsléams nI0MHOCMb 8eUjecmad;

®  pewams u KOHCMPYUPOBAMb 3a0a4lU HA OCHOBE PACCMOMPEHUsL PEalbHbIX CUMYAYUL,
8 KOMopbIX He mpeOyemcsi MOUHbIL BbIYUCTUMENTbHBIL Pe3yIbmam,

®  pewams 3a0ayu HA O8UdICEHUEe NO PeKe, PACCMAMPUBAsl PA3HbIE CUCHEMbL OMCYemd.

Harasignasi reomeTpust

I'eomeTpuueckne Gpurypsl

J H3enexamv, unmepnpemuposams u npeoopazosviéams UHGOpMayuro o
2eomMempuieckux ueypax, npeocmasieHHyio Ha Yepmedtcax;

o uzobpascams uzyuaemvle Queypvl Om pyKu u ¢ NOMOUSbIO KOMILIOMEPHbIX
UHCIMPYMEHMO8.

H3mepennsi u BbIYHCIEHHS

. BbINOIHAMb UMeEPeHUe ONIUH, PACCMOANHUL, 8eIUYUH Y208, C NOMOUbIO
UHCIMPYMEHMO8 0I5l UBMEPEHUT ONUH U Yel08;

. BbIUUCTIAMND NAOWAOU NPAMOY2OIbHUKOS, KBAOPAMO8, 00bEMbI NPAMOY2O0NbHbIX
napannenenuneoos, Kyoos.

B noBceHeBHOM KU3HHU ¥ IPH U3YYEHHHU JAPYTUX MPeIMETOB:

. BLIYUCTAMb PACCMOAHUS HA MECIMHOCU 8 CIAHOAPMHBIX CUMYAYUSAX, NI0UWAOU
Y4acmKo8 npsamoy20ibHOU hopmul, 00bEMbL KOMHAM,

. 8bINOIHAMb NPOCMeliuiue NOCMPOeHUsL HAd MEeCIHOCIU, He00X00uMble 8 PeabHOU
JHCU3HU,

. OYEHUBAMb pazmepul pedibHbIX 00EKNOE OKPYHCAIOWe20 MUpA.

I/ICTOPI/IH MaTeMaTHUKH
OXapaKmepusoeamb 6K11A0 6b10a}0u4uxc;z mamemamuKkoe 6 paseumue mamemamuxku u
UHBbIX HAYYHbIX obnacmel.

BoinyckHUK HayuuTces B 7-9 kiaaccax (Ui HCTOJIb30BAHUS B MOBCETHEBHO KU3HH U
o0ecreyeHusi BO3MOKHOCTH YCIENTHOT0 MPOI0JKeHUs1 00pa30oBaHusl HA 0230BOM YPOBHeE)

DJieMeHThI TEOPUU MHOKECTB M MATEeMaTH4YeCKOI JIOTMKH

° OnepupoBath Ha 6a30BOM YPOBHE MOHATHUSMU: MHOKECTBO, SJIEMEHT MHOKECTBA,
MTOIMHOKECTBO, MPUHAIICKHOCTE;

° 3aJ1aBaTh MHOXKECTBA MEPEUNCICHUEM HX DJIEMEHTOB;

®  HaxOJUTh NepeceueHne, O0beTMHECHUE, IIOMHOXKECTBO B IPOCTEHIIINX CUTYAIIHSIX;

e  OmepupoBaTh Ha OA30BOM yPOBHE MOHATUSMU: OMpEeTIEHUE, aKCHOMa, TeopeMa,
JI0KA3aTeJIbCTBO;

®  MPUBOAUTH MIPUMEPHI U KOHTPIIPUMEPHI JIJIsl IOATBEPKACHHUS CBOMX BBICKA3bIBAHUI.

B noBce1HeBHOM KU3HHU M IPH U3YYEHHH JAPYTUX MPEIMETOB:

° HCIIOJIb30BaTh TpauIecKoe MPEICTABICHIHE MHOXKECTB IS OTTMCAHHS PEaTbHBIX
MIPOIIECCOB M SIBJICHUH, MPU PEIICHUH 33J1a4 IPYTUX YICOHBIX ITPESIMETOB.

Yucaa

° OnepupoBarh Ha 6a30BOM yPOBHE MOHATHUSMHU: HATYpPaIIbHOE YHCIIO, TISJIOC YHCIIO,
O0OBIKHOBEHHAs APOOb, IeCATUYHAS IPOOb, CMEIIaHHas ApOo0k, pallMOHATLHOE YHCIIO,
apu(pMeTHYECKUI KBaIpaTHBIM KOPEHb;



° KCIIOJIb30BAaTh CBOMCTBA YHUCEI U MPABUJIA AEUCTBUM ITPU BBIITOJIHEHUH BBIYMCIICHHUI;
° MCIOJIb30BaTh MPU3HAKY JICTUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOIHEHUN BBIYUCICHUN
Y PELICHUH HECJIOKHBIX 3a/1ad4;

L4 BBIIIOJHATE OKPYTJICHHUE PAallUOHAJIBHBIX YHUCEl B COOTBETCTBHU C IIpaBUJIaMU;
L4 OLCHUBATh 3HAUYCHUC KBAAPATHOI'O KOPHSA U3 MOJIOKHUTCIBHOI'O LEJI0T0 YUCIa,
L4 paciio3HaBaTh pallMOHAJIBHBIC U HPPATUOHAIBHEIC YKUCJIA,

L4 CpaBHHUBATh 4YHCJIA.

B noBceiHeBHOM KM3HM U NIPM U3YYEHHHU APYTUX NMPeIMeTOB:

L4 OLCHUBATDL PC3YyJIbTAThI BBIYMCIICHHI IIpU PpCHICHUHN IIPAKTHYCCKUX 3a1a4;
L4 BBIIOJHATH CPABHCHUEC YUCCII B PCAJIbHBIX CUTYyallHUAX,
L4 COCTABJIAATH YHUCJIOBBIC BIPAKCHUSA IPU PCIICHUN NPAKTUYCCKUX 3a/la4 U 3a1a4 U3

JPYTUX y4eOHBIX MPEIMETOB.

ToxnecTBeHHBIC IPE0OpPa3oBaAHUA

o BhINONHATE HECTI0XKHbBIE TPE0Opa30BaHMs I BEIYMCICHHS 3HAUCHUH YMCIOBBIX
BBIPAKEHUH, COAEPIKALLUX CTEIIEHU C HaTypaJbHbIM IIOKA3aTEJIEM, CTEIIEHH C LIEJIBIM
OTPHULIATEIILHBIM IT0OKA3aTEIIEM;

. BBITIOJIHATH HECIIOKHBIE TPEOOPa30BaHMsI LIEIbIX BBIPAXKEHUIN: PACKPbIBaTh CKOOKH,
IIPUBOAUTH MOAOOHBIE CIaraeMble;

o HCIOJIb30BaTh (POPMYJIbI COKPALLICHHOI'O YMHOXKEHMS (KBaZpaT CyMMBbI, KBaJIpaT
Pa3HOCTH, Pa3HOCTb KBAJIPATOB) JJIs YIIPOIIEHUS BBIYMCICHUN 3HAaUE€HUI BBIpayKEHHIA;

o BBINOJIHATH HECIIOXKHbIE TPe0Opa3zoBaHus APOOHO-TMHEHHBIX BBIPAKECHUN U
BBIPAKEHUH C KBaJPaTHBIMU KOPHIMM.

B noBceqHeBHOM KU3HM U NPH U3YYECHUH APYTUX MPEIMETOB:

. ITOHUMATh CMBICJI 3aIIMCH YKCJIa B CTAaHIaPTHOM BHJIE;

. OInepupoBaTh Ha 0a30BOM YPOBHE MOHITHEM «CTaHJAPTHAS 3allMCh YUCIIAY.

YpaBHeHHUs] M HEPABEHCTBA

. OnepupoBaTb Ha 6a30BOM YPOBHE MOHATHIMU: PABEHCTBO, YMCIOBOE PAaBEHCTBO,
ypaBHEHUE, KOPEHb YPABHEHMs], pELICHUE YPABHEHUS, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pelIeHrEe HEPABEHCTBA;

° MIPOBEPATH CIPABEIJIMBOCTh YMCIOBBIX PABEHCTB U HEPABEHCTB;
. pelaTh JJUHEHHbBIE HEPABEHCTBA U HECJIOKHBIE HEPABEHCTBA, CBOASIIUECS K
JIMHEHHBIM;
° pelaTh CUCTEMBI HECIIOKHBIX JINHENHBIX YPABHEHU, HEPABEHCTB;
° MIPOBEPSTH, SIBISIETCS JIM JAaHHOE YHCIIO PEIICHUEM ypaBHEHUS (HEPaBEHCTBA),
° peuiaTh KBaJIpaTHbIe YpaBHEHUS M0 (OpMyJie KOPHEH KBaJpaTHOTO YpaBHEHHUS;
. n300pakaTh PeIIeHUs HEPABEHCTB U UX CUCTEM Ha YHCIIOBOM MPSIMO.

B noBceqHeBHOM KU3HU U NIPU U3YyYEeHUH APYTUX MPeIMETOB:

° COCTaBJIATh U PEIIATh JUHEHHBIC YPABHEHUS [IPU PELIEHUHN 33124, BOSHUKAIOIIUX B
JIPYTUX YY4EOHBIX MpeIMeTax.

DOyHKIUHA

° Haxonuth 3HaueHne GyHKIUU 110 33JaHHOMY 3HAYCHHUIO apTyMEHTa;

° HAXOJUTh 3HAUYEHHE apTyMEHTa 10 3aJJaHHOMY 3HAYeHHIO ()YHKIIHH B HECJIOKHBIX
CUTYyalHsIX;



. ONPEIEIATH NOJIOKEHUE TOUKH 110 €€ KOOpANHATaM, KOOPANHATHI TOUKH I10 €€
TMIOJIOKEHUIO Ha KOOPANHATHOU IIJIOCKOCTH;

J 1o rpaduKy HaXOUTh 00JIACTH ONPEACTICHIS, MHOKECTBO 3HAUCHUIA, HYIH
(GyHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA, IPOMEXYTKH BO3pAaCTaHUs U YObIBaHUS,
HauOoJbIlIee U HAaMEHbIIee 3HAaUeHUs (PyHKINU;

J CTPOUTH Tpa(UK TUHEHHON (QYHKIINHU;

J IIPOBEPATH, SIBJIAETCS JIM JaHHbIN rpaduk rpagukoM 3a1aHHON QyHKIMK (JIMHEHHO,
KBaJ[paTUYHOM, 00paTHON MPOIOPLUUOHATBHOCTH);

o OTIpeNeNIATh MPUOIMKEHHBIC 3HAUEHUS KOOPMHAT TOUKH MepeceueHus rpadukon
GbyHKIH;

J OIlepUpOBATH Ha Oa30BOM YPOBHE MOHIATUSAMU: 1OCIIEA0BATENBHOCTD,

apudmeTnyeckas Iporpeccus, reoMeTpruueckast mporpeccus;

o peliaTh 3aa4u Ha IPOrPECCHH, B KOTOPBIX OTBET MOXKET OBITh MOTYUYEH
HEMOCPEACTBEHHBIM MOJACUYETOM 0e3 MpUMeHEeHHs (HopMyI.

B noBcenHeBHOI KU3HM U MPU U3YYEHUH APYTUX NPeIMETOB:

o HCIOJIb30BaTh IpaMKK peabHbIX MPOIECCOB U 3aBUCUMOCTEH JIJIs ONpeIeTICHHs UX
CBOMCTB (HaMOOJIbIINE U HAMMEHbIINE 3HAYCHUS, TPOMEXKYTKHU BO3pACTaHUS U yObIBaHUS,
00JIACTH MOJIOKUTENBHBIX U OTPHULIATENILHBIX 3HAYCHUN U T.11.);

o UCIOJIb30BaTh CBOMCTBA TMHEHHON (YHKIIUH U ee TpaduK MPH PEIICHUH 3a]a4 U3
JIPYTUX Y4EOHBIX IPEIMETOB.

CraTucTuka ¥ TeOpHUs BEPOATHOCTEH

o Hmetsb npeacTaBieHue 0 CTaTUCTHYECKUX XapaKTepUCTUKaX, BEPOATHOCTH
ClTy4aifHOro coObITHsI, KOMOMHATOPHBIX 33Jayax;

o pemaTh npocTeiine KOMOMHATOPHBIE 3a/1a4l METOI0M MPSIMOTO U
OpPraHU30BaHHOTO 1epedopa;

J MIPE/ICTaBIATh IaHHbIE B BUJIE TaOJIHII, 1Uarpamm, rpadukos;

. YUTaTh UH(OPMALIKIO, IPEJICTABICHHYIO B BUJIE TaOIMIIbI, TMarpaMMbl, Tpaduka;

J OTIpE/IEIISATh OCHOBHBIE CTATUCTUUECKHE XapaKTEPUCTUKH YUCIOBBIX HAOOPOB;

o OLIEHUBATh BEPOSATHOCTH COOBITUS B MPOCTEHIINX CITyYasiX;

o UMETb MPEJCTABICHUE O POJIM 3aKOHA OOJIBIINX YMCET B MACCOBBIX SIBIICHUSX.

B noBcerHeBHOM KM3HHM M NIPH M3YYCHHHU APYTUX NMPEIMETOB:

o OLIEHUBATh KOJIMYECTBO BO3ZMOXKHBIX BAPHAHTOB METOJIOM Iepedopa;

. MMETh IPEJCTABIECHNE O PO MPAKTUYECKHU JOCTOBEPHBIX U MAJIOBEPOSITHBIX
COOBITHIA;

. CpPaBHMBATh OCHOBHBIE CTATUCTUYECKUE XapAKTEPUCTUKH, IIOJTYyUYEHHBIE B IIPOLIECCE
peLIeHNs TPUKIAIHON 3a/1a4M, U3YUYEHHS pEaIbHOTO SIBJICHUS;

. OLIEHUBATh BEPOSATHOCTh PEAIbHBIX COOBITUH U SABJICHUN B HECTOKHBIX CUTYaIUSX.

TekcToBbIC 3a124H

. Periate HeCI0XKHbBIE CIOKETHBIE 3a]1a4l PAa3HbIX THIIOB HA BCE apU(PMETHUECKHE
NEUCTBHS;

. CTPOUTH MOJIENb YCIIOBUS 3a/1a4H (B BHJI€ TaOJIUIIBI, CXEMBbI, pUCYHKA WIIN

ypaBHEHHS ), B KOTOPOW JaHBI 3HAYCHUS JABYX U3 TPEX B3aUMOCBSI3aHHBIX BEJIMUWH, CIIEIBIO
MOWCKa PENICHUS 3a1a4u;



o OCYIIECTBIISITH CIIOCO0 MOMCKA PELICHUS 33]]a4, B KOTOPOM PacCy ICHUE CTPOUTCS
OT YCJIOBUS K TPEOOBAHHIO MITH OT TPEOOBAHUS K yCIOBHIO;

J COCTaBJIATH IJIaH PELICHUS 3a/1a4H;

. BBIJICJISITH ATAIbI PEIICHUS 3a/1a4U;

J MHTEPIPETUPOBATH BHIYUCIUTENbHbBIC PE3YJIbTAThI B 33/1a4€, UCCIEI0BATh
II0JIyYEHHOE pEILICHUE 3aauu;

J 3HATh pa3INyuue CKOpOCTel 00bEKTa B CTOAUYEH BOJIE, IPOTUB TEUEHUS U 110 TEYCHHUIO
peKu;

o pelaTh 3a7a4y Ha HaXOXKJIEHUE YaCTH YMCIIa U YHCIIa 10 €r0 YacTH;

J peliaTh 3aJa41 pa3HbIX TUIIOB (Ha paboTy, HA MOKYIKU, Ha IBUKEHUE),

CBSI3BIBAIOIIUX TP BEJIMYMHBI, BBIICISTH ST BEJIUYUHBI U OTHOILICHUS MEX]ly HUMH;

. HaxOJIUTh MPOIEHT OT YUCJIA, YUCIIO IO MPOIEHTY OT HEro, HaXOUTh MPOLIEHTHOE
CHIDKEHUE WM MPOLIEHTHOE MOBBIIICHHE BETHUNHBI,

o pelIaTh HECIOKHbBIE IOTUYECKUE 3a7a4l METOJIOM PacCyKACHUM.

B noBceiHeBHOM KU3HM M IPH U3YYEHHUH APYTUX NPEIMETOB:

. BBIJIBUTATh THUIOTE3bI O BOBMOXKHBIX MTPEACIIbHBIX 3HAYCHUSX HCKOMBIX B3aj1aue
BEJIMYUH (JIeTIaTh MPUKHUJIKY).

I'eomeTpuueckue Gurypoi

o OnepupoBath Ha 6a30BOM yPOBHE MOHSATUSMU T€OMETPUUYECKUX DUTYD;

. M3BJICKATh MH()OPMAIIUIO O TEOMETPUIECKUX (PUTypax, MPEICTABICHHYIO Ha
4yepTexkax B IBHOM BHJIE;

o MIPUMEHSITDH JJIsl pEIICHUS 3a/1a4 FreOMeTpHIecKue (DaKkThl, €CITU YCIOBUS UX
MIPUMEHEHHUS 3a/1aHbI B SBHOU (hopMe;

. peliaTh 3aa4 Ha HaX0KJIeHHE TeOMETPUIECKUX BETTMYUH M0 00pasiiaM Win
aNropuT™Mam.

B noBcenHeBHOI KU3HM U MIPU U3YYEHUH IPYTUX NPeIMETOB:

. WCIIOJIh30BaTh CBOMCTBA T€OMETPUUECKUX (PUTYP IS PEIICHUS TUTOBBIX 3a7a4,
BO3HHUKAIOIIMX B CUTyalUsIX TOBCEAHEBHOM KM3HU, 33]1a4 MPAKTUYECKOTO COACPIKAHNUS.

OTHoIeHM st

J OmnepupoBath Ha 0a30BOM YPOBHE MOHATHIMU: PABEHCTBO (DUTYP, paBHBIE PUTYPHI,
PaBEHCTBO TPEYTOJIbHUKOB, TAPAILJIENbHOCTD MPAMBIX, IEPIIEHIUKYIIPHOCTD NPSIMBIX, YIJIbI
MEXy NMPSMBIMU, TEPIEHAUKYIISIP, HAKIIOHHAS, TPOEKITHSI.

B noBceqHeBHOI KU3HM U MPU U3YYEHUH APYTUX NPeIMETOB:

. WCIIOTH30BaTh OTHOIICHUS JIJISl PEIICHUS MPOCTEHIINX 3a/1a4, BO3ZHUKAIOITUX B
peaTbHOM KU3HH.

HN3mepeHus u BbIYMCICHUS

. BrInonaHsATe U3BMepeHne JINH, pacCTOSHUN, BETUYHMH YIJIOB, C TOMOIIbIO
WHCTPYMEHTOB JIJIs U3MEPECHU JIJTUH U YTJIOB;

. MIPUMEHATH (POPMYIIBI IEPUMETPA, TIIOMIATH U 00BEMA, TUTOMIAIN TTOBEPXHOCTH
OT/IETTbHBIX MHOTOTPAHHUKOB MPHU BBIYMCIICHUSX, KOT/1a BCE TAHHBIE UMEIOTCSI B YCIIOBHH;

. npuMeHsITh TeopeMy [Tudaropa, 6a30Bbie TPUTOHOMETPUIECKIE COOTHOIICHUS IS
BBIYMCIICHUS JJIMH, PACCTOSHUM, IJIOIIA/IeH B MPOCTEUIINX CITyYasx.

B noBcenHeBHOI KU3HM U MIPU U3YYEHUH IPYTUX NPEeIMETOB:



J BBIUUCIIATh PACCTOSIHYSI HA MECTHOCTH B CTAHIAPTHBIX CUTYallUsX, IUIOIAAH B
IPOCTEHIINX CITyYasiX, IPUMEHATh (OPMYJIbl B IPOCTEUIINX CUTyallUAX B IOBCETHEBHOM XKU3HHU.

I'eoMeTpuyeckHe NOCTPOEHUs

J N300pakaTh TUIIOBBIE IJIOCKKE GUTYPBI U GUTYPBI B IPOCTPAHCTBE OT PYKH U €
MIOMOILBIO HHCTPYMEHTOB.

B noBcetHeBHOM KU3HM M TIPH M3YYECHHHU APYTUX NPeIMETOB:

J BBINOJIHATH MPOCTEHIINE TOCTPOEHUS HA MECTHOCTH, HEOOXOJUMBIE B PeabHOMN
AKU3HHU.

I'eomeTpnueckne npeodpazoBaHus

. Ctpoutsb purypy, CHMMETPHUHYIO JTaHHOH (pUType OTHOCUTEIBHO OCH U TOYKH.
B noBceqHeBHOM KU3HHU U NIPU U3YYEHUH APYIUX NPeIMETOB:

o pacro3HaBaTh JBH)KEHUE OOBEKTOB B OKPY’KAIOILIEM MHPE;

. pacrno3HaBaTb CHMMETPHUYHBIE (PUTYpPBI B OKPY’KAIOILIEM MUPE.

BekTopb! M KOOPAMHATHI HA IJIOCKOCTH

. OnepupoBath Ha 6a30BOM YpOBHE MOHATUSMU BEKTOpP, CyMMa BEKTOPOB,
IIPOU3BEICHNE BEKTOPA HA YUCIIO, KOOPAMHATHI Ha INIOCKOCTH;

. OIpeAeATh NPUOIMKEHHO KOOPAUHATHI TOUKHU O €€ N300pakeHUIO Ha
KOOPJAMHATHOM IIOCKOCTH.

B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPeIMETOB:

. KCII0JIb30BaTh BEKTOPHI JJIs1 PELICHHS MIPOCTEHIINX 3a/1a4 HA ONPEIEICHUE CKOPOCTH
OTHOCUTEIILHOTO JBUYKEHUS.

HcTopus MaTeMaTHKH

. OnuceIBaTh OTAEIbHBIE BBIIAIOLIMECS PE3YIbTATHI, I0JYYEHHBIE B XO/I€ Pa3BUTHUS
MAaTeMaTUKHU KaK HayKu;

. 3HaTh IPUMEPHI MATEMATUYECKUX OTKPBITUH U UX ABTOPOB, B CBA3U C OTEYECTBEHHOU
Y BCEMUPHOU UCTOPUEH;

. ITIOHUMATh POJIb MaTEMATHUKU B pa3BUTHH Poccun.

Meroabsl MaTEMaTUKH

. Bri6upath noaxoasauii u3yueHHbIi METO 11 peIlIeHUH N3Y4YE€HHBIX TUIIOB
MaTeMaTUYECKUX 3a/1a4;

. [IpuBOaUTE IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEHN B OKPYIKAIOILIEH
JENUCTBUTEIILHOCTH U IIPOU3BEACHUAX UCKYCCTBA.

BbINyCKHHUK MOJIYYUT BO3MOKHOCTh HAYYUTHCH B 7-9 Ki1accax 1Jis o0ecrniedeHust
BO3MOKHOCTH YCIICIIHOTO NMPOAOJIKeHUsI 00pa30BaHusl Ha 0230BOM U yri1y0JI¢HHOM
YPOBHSX

DJIeMEeHTBI TEOPMH MHOKECTB M1 MATEMaTH4eCKOM JIOTUKH

o Onepupoeamv nowamuamu: onpeoenerue, meopema, aKkCuomd, MHOMCECmso,
XapaxmepucmuKu MHOICECMEA, INEeMEHM MHONCECMEA, NYCMoe, KOHeYHoe U OeCKOHeuUHoe
MHOICECB0, NOOMHONACECBO, NPUHAONEHCHOCb, BKII0YEHUE, PABEHCIEO MHOICECME,

J u300pasicams MHONCECMBA U OMHOUEHUE MHOICECIE C NOMOWbIO KPY208 Jiliepa;

o onpeoenams NPUHAOTIEHCHOCb IEMEHMA MHONCECMBY, 00beOUHEeHUIO U
nepece4eHur MHOMCeCms,

o 3a0a8amv MHOICECIEO C NOMOWbIO NEPEUUCTEHUSL INEMEHMOB, CTO8ECHO20
onucanusi;



. onepuposamv NOHAMUAMU: 8bICKA3bIBAHUE, UCIUHHOCTb U JIOHCHOCHIb
8bICKA3bIBAHUS, OMPUYAHUE BbICKA3LIBAHUL, ONePayUul HAO 8bICKA3bIBAHUAMU. U, UL, He,
VC08HbIe 8bICKA3bIBAHUSL (UMNIUKAYULL),

° CMpOUmMd 8blCKA3bIBAHUS, OMPUYAHUS BbICKA3bIEAHUI.

B noBcenHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPeIMETOB:

° CMpOUmMsb YenouKy yMo3axKito4eHull Ha OCHO8e UCNOIb308AHUS NPABUT NTOSUKU,

° UCNOIb308AMb MHOJICECMBA, ONEPAYUU C MHOICECMBAMU, UX epagdhuieckoe
npeocmasieHue 0Jisi ONUCAHUSL PEATbHbIX NPOYECCO8 U SGNeHUI.

Yucaa

° Onepuposamsb NOHAMUAMU. MHONCECMBO HAMYPANbHBIX YUCETl, MHOHCECMBO YENbIX

Huceil, MROaHceCcCmeo payuOHAlbHbIX YUCeN, UppayuoOralbHoe YUcio, Keadpamybzﬁ KOpEHb,
MHOHCECBO OCUCNEUMEIbHBIX uucei, ceomempudecKkas unmepnpemayusi HamypajaibHolx, Yeblx,
PAUUOHAIbHDBLX, oelicmeumesibHbixX uucei,

o NOHUMAMb U 00BACHAMb CMBICT NOUYUOHHOLU 3ANUCU HAMYPATILHO20 YUCAA,

J 8bINOIHAMb GLIYUCICHUS, 8 MOM YUCTE C UCNOIb308AHUEM NPUEMOB PAYUOHATLHBIX
BLIYUCTICHUL,

o 8bINOIHAMb OKPY2leHUe PAYUOHATIbHBIX YUCEe C 3A0AHHOU MOYHOCbIO;

o CPasHUBAMb payUoOHAIbHbIE U UPPAYUOHATIbHBLE YUCIA,

. npeocmasiams payuoHaIbHOe YUCIO0 8 UOe 0eCAMUYHOU OpodU

. YNOpA00UUBAmMb YUCILA, 3aNUCAHHbBLE 8 8UOE OObIKHOBEHHOU U 0eCAMUYHOU OpoOU;

. naxooums HOJ u HOK uucen u ucnonvszoeams ux npu peuieHuu 3a0a.

B noBceHeBHOI1 ;KM3HH M NPU U3YYE€HUH IPYTHX MPEIMETOB:

J NpUMeHSMb NPABULA NPUOTIUNCEHHBIX GLIYUCTEHUL NPU PeuleHUU NPAKMUYECKUX
3a0a4 u peweHuu 3a0ay Opyeux y4eOHvlx npeomemos;

J BbINOIHAMb CPAGHEHUE Pe3VTbMAmo8 8blYUCIeHUL NPU PeueHUU NPAKMUYecKUx
3a0au, 8 MOM YUCLe NPUOTUHNCEHHBIX BbIUUCTEHU;

J COCMABIAMb U OYEHUBAMb YUCTIOBbIE BbIPANCEHUSL NPU PEULEHUU NPAKIMUYECKUX
3a0a4 u 3a0ay u3z Opyaux y4eOHbvlx npeomemos;

. 3anuUcbi8amyv U OKPY2lams YUCI08bLE 3HAYEHUS PEAIbHbIX BeIUYUH C UCNONIb308AHUEM
PA3HBIX CUCMEM UBMePeHUs.

ToxnecTBeHHbIE IPe0OPa30BAHUA

. Onepuposams NOHAMUAMU CIENeHU ¢ HAMYPALbHbIM NOKA3amenem, CIeneHu ¢
YenviM OMmpUYamenbHbiM HOKA3amenem,

J BbINOIHAMb NPEOOPAZOBAHUSL YETbIX BbIPANCEHUL: OellCMBUsL C OOHOYIeHAMU
(cnoowcenue, gbluumanue, yMHod CeHUe), OCUCMBUSL C MHO2OYIEHAMU (COJCEeHUe, BblYUmAaHue,
VMHONCEHUE);

J BbINOIHAMb PA3LONCEHUE MHOLOUNEHO8 HA MHOMCUMENU OOHUM U3 CNOCOO08:
BbIHEeCeHUe 3a CKOOKY, ePYRNUPOBKA, UCHONIb308AHUE (POPMYI COKPAUJEHHO20 YMHONCEHUS,

o 8b10€IAMb KBAOPAM CYMMblL U PA3HOCMU OOHOYLEHO8,

®  packiadvléamv HA MHOMCUMENU KEAOPAMHBIL MPEXUTIEH,

o BbINOIHAMb NPEOOPAZOBAHUSL BLIPANCEHUU, COOEPAHCAUUX CIENEHU C YeTbIMU
ompuyamenbHbiMU NOKA3AMensAMU, Nepexooums om 3anucu 8 8ude Cmenenu ¢ Yeabim
ompuyamenbHbiM HOKA3amenem K 3anuci 8 8uoe opoou,



o BbINOIHAMb NPE0OPA308aHUS OPOOHO-PAYUOHATLHBIX BbIPANCEHULL: COKPAUjeHUEe
Opobell, npusederue aneedpauyeckux opooell Kk 0owemy 3HaMeHamenio, ClodceHue, YMHOJICeHUe,
delleHue aneebpauyeckux opoobeiti, 86038edenue areeopauieckoll Opoou 8 HAMYPAIbHYIO U YEVio
OMpUYamenbHy0 CmeneHs,

° 8bINOIHAMb NPE0OPA308AHUSL BLIPAICEHUT, COOEPACAUUX KBAOPAMHbBLE KOPHU,

° 8b10EISIMb K8AOPAM CYMMbL UL PA3HOCIU O8YUIEHA 8 BbIPANCEHUSX, COOEPIHCAUSUX
K8aOpammubvle KOPHU,

. BbINONHAMb NPEO0OPA308AHUSL BLIPANCEHULL, COOEPHCAUUX MOOYTb.

B noBceHeBHOM KU3HHU M TIPH U3YYEHHHU APYTHX MPeIMETOB:

. 8bINOJIHAMb NPE0OPA306aHUsL U OCUCMBUSL C YUCIAMU, 3ANUCAHHLIMU 8 CIAHOAPMHOM
suoe;

. BbINONHAMb NPE0OPA308aHUsL AleOPAULECKUX BbIPANCEHUL NPU PeleHUulU 3a0ay

Opy2ux yueOHviX npeomMemos.

YpaBHeHUs] M HEPABEHCTBA

. Onepuposamv noHAmMuAMU: YPAGHEHUe, HePABEHCIE0, KOPEHb YPABHEHUS, PeuleHle
HEePaseHCcmaa, pasHOCUNIbHbLE YPABHEHUs!, 001acmb onpedelienust ypasHeHus: (HepaseHcmaa,
cucmemvl YpagHeHUll Uil HepateHCma);

®  pewams TUHElHble YPAGHEHUS U YPAGHEHUsl, CBOOUMbLE K TUHEUHbIM C NOMOWBIO
MOACOECMBEHHBIX NPEOOPA3Z08AHULL,

®  pewamsv K8AOpAMHbIE YPAGHEHUs U YPABHEHUS, C800UMbLE K KBAOPAMHBIM C
NOMOUBIO MOAHCOECBEHHBIX NPE0OPA308aAHULL,

. peuwamsb OpoOHO-TUHELIHblEe YPAGHEHUSL,

J pewams npocmeliiuiue UppayuUoHaIbHble ypasHerus 6uod .| f (x) =a,

NHORNGE

. pewiamp ypasnenus euda X' = a ;

®  pewams YpagHeHUss CNOCOOOM PA3NONCEHUs HA MHONCUMENU U 3AMEHbl NePEeMEHHOU,

o UCNOTL3068aAMb MEMOO UHMEPBALO8 OJisl PEeUleHUs YeablX U OPOOHO-PAYUOHATIbHBIX
HepaseHcma,

®  pewams JuHelHble YPAGHEHUS U HEPABEHCMBA C NaApaMempamu,

®  pewamsv HeCloHCHbIe KBAOPAMHbIE YPAGHEHUsL C NAPAMEMPOM,

®  pewamsv HeCl0HCHbIe CUCMEMbL IUHEUHBIX YPAGHEHUIL C NAPAMEmpPamu,

®  pewamsv HeCl0HCHbIE YPABHEHUs 8 YEIblX YUCTAX.

B noBceHeBHOM KU3HHU M TIPU U3YYEHHHU JAPYTUX MPEIMETOB:

J COCMABIsAMb U peulams JUHelHble U K8aOpammbvle YPaeHeHUs, YPAGHe s, K HUM
c800sUECS], CUCIEMbL TUHEUHbIX YPABHEHUT, HEPABEHCME NPU PeUleHUU 3a0ay OpYeUux y4eOHbIX
npeomemos;

o 8bINOIHAMb OYEHKY NPABOON0000US. Pe3)IbMamos, NOLYYaAeMblX NpU peueHuu
JIUHENIHBIX U K8AOPAMHbIX YPAGHEHUU U CUCTEM IUHEUHbIX YPAGHEHUI U HEPABEHCME NP
peuteHuu 3a0a4 Opy2ux yueOHvlX npeomemos,

o 8bIOUPAMb COOMEEMCcmayoujue ypasHenus, Hepasencmed Uil Ux cucmemsl 0
COCMABIEHUSI MAMEMAMUYECKOU MOOeNU 3A0AHHOU PeabHO CUMYayuu Uiy NPUKIaoHou
3a0ayqu;



. yMemsb UHMePNpemuposams NOJLYYeHHbIU NPU peueHUulU YPasHe s, HepaseHCcmad
UU cucmembl pe3yibmam 6 KOHmMeKcme 3a0aHHOU peailbHOl CUMYayuu Uiy NPUKIaoHoU 3a0ayu.

DOyHKIUHA

J Onepuposams NOHAMUAMU. PYHKYUOHATILHAS 3A8UCUMOCMb, PYHKYUS, 2paghuK
@yHKYuu, cnocobvl 3a0anus pyHKYUU, apeymenm u 3Hadenue QyHKyuu, 001acmos onpeoeieHus u
MHOIHCECNBO 3HAYEHUL YYHKYUU, HYIU QYHKYUU, NPOMENHCYMKU 3HAKONOCMOAHCIEA,
MOHOMOHHOCMYb YHKYUU, YEMHOCMb/HEUEMHOCb DYHKYUU,

. cmpoums 2pagpuKu TUHeUHoU, K8aOpaAMuUyHOU QYHKYull, 00pamuoul
k
NPONOPYUOHATLHOCIU, (DYHKYUY 6uda. Y =a + 5’ y=~Ix,y=3,y= N
J Ha npumepe K8aOpamMu4HoU yHKYul, UCNo1b308ams npeoopazo8aHus epagpura

Gynryuu y=f(x) ona nocmpoenus epaguros gynxyuii y = af (kx + b) +c;

o COCMABISAMb YPAGHEHUsL NPAMOU NO 3A0AHHBIM YCIOBUAM. NPOX0OsWell uepes 08e
MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOX0OAuell yepe3 OaHHYI0 MOUKY U NaAPALLeIbHOL
OaHHOU NPAMOU;

. ucciedosams YyHKYUIo no eé epapuxy;

o HAX00Uumsv MHOJICECMBO 3HAYEHUL, HYU, NPOMEICYMKU 3HAKONOCHOSHCMEA,
MOHOMOHHOCIU KBAOPAMUYHOU DYHKYUU,

o ONepupoBamb NOHAMUAMU: NOCIE008AMENLHOCb, APUPDMEMUYECKAast NPOCPeccus,
2eoMempuyeckas npoepeccusi;

®  pewams 3a0ayu HA APUPMEMULECKYIO U 2eOMEMPUUECKVIO NPOSPECCUIO.

B noBceHeBHOI1 ;KM3HH M NPU U3YYE€HUH IPYTHX MPEIMETOB:

. UNTIOCIMPUPOBATNS C NOMOWBIO 2PAPUKA PEATbHYI0 3A8UCUMOCHTb UTIU NPOYECC NO UX
Xapakmepucmuxkam,
. UCNOIb306AMb CEOUCMEA U 2PAPUK KEAOPAMUUHOU (YHKYUU NPU PeueHUU 3a0ay U3

Opy2ux yueOHvix npeomemos.

TekcrToBble 3a1a49H

. Pewamv npocmule u crosicnvie 3a0auu pazuvlx munos, a maxice 3a0aqu
NOBBIUEHHOU MPYOHOCMU,

° UCNONIL3068AMb PA3HBIE KPAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CLONCHBIX 3a0ay 015
NOCMPOEHUsL NOUCKOBOLL CXeMbl U PeuleHUsi 3a0a4;

° PAzIUYams MoOeib meKCma u Mooelb peuleHusi 3a0ayu, KOHCMpyuposams K 0OHOU
MOOenu peuleHust HeCI0HCHOU 3a0ayu pastvie MOOeIU MeKCma 3a0adi;

° 3HaMb U NPUMEHAMb 00a CNOCOba NOUCKA peulerus 3a0ay (om mpedosanus K
VCI08UIO U OM YCILO8USL K MPeDO8aAHUI0);

. MOOENUPOBAMb PACCYHCOCHUsI NPU NOUCKE PeUuleHUst 3a0ay ¢ NOMOWbIO 2pagh-cxembl;

° 8b10€IAMb IMANLL PEULeHUSL 3a0aAYU U COOEPHCAHUE KAHCO020 IMAna;

° yMems 8b10UpaAmMb ONMUMALILHBIL MemMOo0 peueHUs 3a0a4u U 0CO3HA8AMb 8blOOD
Memooa, paccmampugams paziudlsie Memoovl, HAX0OUMb pa3Hble peueHUs 3a0a4u, eciu
B03MOIICHO,

. AHATUZUPOBAMb 3aMPYOHEHUS. NPU PeUuleHUU 3a0ady,

° BbINONHAMb PA3TUYHbLE NPE0OPAZ08AHUSL NPEOJIONCEHHOU 3A0ayu, KOHCMPYUPOsanmy
HO8ble 3a0adu U3 OAHHOU, 8 MOM YUCLe 0Opamuble;



o UHMEPNPEMUPOBAMb GbIUUCIUMENbHBLE PE3YIbIMAmbl 8 3a40aue, UCCIe008ams
NOIYYEeHHOE peleHue 3a0ayll;

J AHATUUPOBATNL BCEBOZMONCHBIE CUMYAYUU 83AUMHO20 PACNONONCEHUS 08YX
00bEKMO8 U U3MEHEHUE UX XAPAKMEPUCTIUK NPU COBMECTHOM O8UNCEHUU (CKOPOCMb, 8peMsl,
paccmosiHue) npu peweHun 3a0a4 Ha 08udceHue 08yxX 00beKmos KaKk 6 00HOM, MAK U 8
NPOMUBONOLONCHBIX HANPABTIEHUSAX,

J UCCe008amMb 8CEBO3MOIICHBIE CUMYAYUU NPU PeUleHUl 3a0ay Ha 08UdCEHUe NO peke,
PAaAccmMampusams pasHvle CUCeMbl Omcyéma,

®  pewamsv pazHooOPA3HbIE 3a0AUU «HA YACMUY,

. pewams u 000CHOBLIBAMb CBO€E peuleHUe 3a0ay (8bl0enamMb MAMeMamuiecKyo
OCHOBY) HA HAXOJICOeHUEe YACMU YUCIA U YUCIA NO €20 YACMU HA OCHO8E KOHKPEMHO20 CMbICA
opodu;

. 0CO3HABAMb U OOBACHAMb UOCHMUYHOCMb 340a PA3HLIX MUNOB, C8A3LIBAIOUUX MPU
BeNUYUHBL (HA pabomy, HA NOKYNKU, HA 08UdCEHUE). BblOEIAMb MU BEIUYUHbL U OMHOUEHUS
MedHCOY HUMU, NPUMEHAMb UX NPU peuleHUul 3a0a4, KOHCMPYUpo8ams coOCmeeHHbvle 3a0ay
VKA3AHHBIX MUNO8,

J 871a0emb OCHOBHbIMU MEMOOAMU peulenus 3a0ay Ha CMeCU, CNIa8bl, KOHYESHMPayuu,

®  pewams 3a0ayu Ha NPOYEHMbL, 8 MOM UYUCTE, CLONACHbIE NPOYEHMbL C 0DOCHOBAHUEM,
UCNONb3YS PA3HBLE CNOCOObI;

®  pewams jocudecKue 3a0ayu pasHblMu CHOCOOaMU, 8 MOM YUcie, ¢ 08YMs OIOKAMU U
¢ mpems 610Kamu OAHHBIX C NOMOWbIO MAOIUY,

®  pewams 3a0ay¥u N0 KOMOUHAMOPUKE U MeopUul 6epPOSIMHOCIEl HA OCHO8E
UCNONb308AHUS U3YUEHHBIX MEMOO08 U 0OOCHOBLLBAMb PEUUEHUE,

®  pewamsv HeCl0HCHbIE 3A0ayU N0 MAMeMamuieckol cmamucmuxe;

o 0671a0eMb OCHOBHBIMU MEMOOAMU PEULEHUSL CIOHCEMHBIX 3A0ay. apuphmemuieckuil,
aneebpaudeckuil, nepedop 6apuaHmos, 2eoMempudeckutl, epaguyeckull, NPUMeHsIMb UX 8 HOBbIX
1O CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.

B noBce1HeBHOM KU3HHU ¥ TIPH U3YYEHHHU JAPYTUX MPEIMETOB:

. 8bLOEIAMb NPU peulenul 3a0ad XapaKkmepucmuKk paccmampusaemoll 8 3aoade
cumyayuu, OmIuYHble OM PeaibHbIX (me, Om KOMOopulX aOCmpasupoBaiucy), KOHCMpYuposams
HOBble cumyayuu ¢ Y4émom 3Mmux XapaKkmepucmux, 8 YaCMHOCMU, NPU PeUeHuU 3a0ay Ha
KOHYEeHmpayuu, y4umsléams NIOMHOCHb Geujecmsa;

®  pewams u KOHCMPYUPOBAMb 3a0a4lU HA OCHOBE PACCMOMPEHUSL PEAIbHbIX CUMYayUll,
8 KOMOopbvIX He mpeOyemcs MOYHbIU BbIYUCTIUMENbHBIL Pe3YIbmam,

®  pewams 3a0ayu HA O8UdNCEHUe NO PeKe, PACCMAMPUBAs pA3HbIE CUCIEMbL OMCYemd.

CTaTHCTHKA U TeOpHs BePOSITHOCTEH

o Onepuposams nowsimuamu: cmoadouameie u Kpy2osvie OUazpammol, maoiuysl
OaHHbIX, CpeOHee apupmemuueckoe, Meouara, Hauboavulee U HauMeHbUulee 3HAYeHUsl 8blOOPKU,
paszmax 6blooOpKu, OUCnepcus U CMaHoapmHoe OMKIOHeHUe, CIYYaAuHAsl USMEHYUBOCTb,

. ussneKamov UHQGOpMayuro, NPeOCmMasieHHy0 6 mabauyax, Ha OUAePammax,
epaghuxax;

o cocmaenams madauysl, CMpoOUmsb OUACPAMMYL U SPAPUKU HA OCHOBE OAHHBIX,

o onepuposamv NOHAMUAMU. PAKMOPUAT YUCIA, NEPECMAHOBKU U COYEAHUS,

mpeyeonvuux Ilackans,



J NpUMeHSAMb NPABUILO NPOU3EEOeHUs. NPU PeUleHUU KOMOUHAMOPHBIX 3a0al;

J onepuposamy NOHAMUAMU. CVYAUHBIL ONbIM, CIYHAUHBI 8b100D, UCNbIMAHUE,
aemenmapHoe cuyuaiinoe cobvimue (UCXo0), Kiaccuieckoe onpeoeenue 8eposmHocmu
CAYHAlIHO20 COObLIMUSL, ONnepayuu HA0 CAVHAUHLIMU COOLIMUAMU,

J npeocmasiimes UHGOPMayuio ¢ NOMOWbIO Kpy2oes Jiliepa;

®  pewams 3a0ayu HA BbIYUCIEHUE BEPOSIMHOCTIU C ROOCYEMOM KOIUYeCmaa
8aPUAHMOB C NOMOUbIO KOMOUHAMOPUKU.

B noBceaHeBHOI1 ;KM3HU M PU U3YYE€HHH JPYTUX NMPEAMETOB:

J U361eKamsv, UHMEPNPEMUpo8ams U npeoopazoevleams uHgopmayuio,
NpeoCmasieHHYI0 8 MAOIUYAX, HA OUASPAMMAX, ePAPUKAX, OMPalCarouyio cGOUCMEd u
XapaxkmepucmuKu peaibHblX NPOYecco8 U s181eHUlL;

J onpeoensams Cmamucmuyeckue XapaKxmepucmuxu 6b100pox no maobauyam,
ouazpammam, epagukam, bINOIHAMb CPAGHEHUE 8 3ABUCUMOCINY OM YelU PeuleHUs 3a0adu;

o OYeHusamy 6epoAMHOCIb PeAIbHbIX COOLIMUL U AGTIEHU.

I'eomeTpuueckue Gpurypsi

o Onepuposamv NOHAMUAMU 2e0MEeMPUUECKUX PUYp;

J U36j1eKamy, UHMePNpemupos8ams U npeoopasoevléams UHGOPMaAyUio o
2eoMempuyeckux Guaypax, npedcmasienHylo Ha Yepmercax,

o npUMeHAmb 2eomempuyeckue Gakmol 05 peuwenus 3a0a4, 8 Mmom yucie,
npeononazawux HeCKOIbKO Waz208 peueHus;

J Gopmynuposams 8 npoCmMenmUX CIy4asx ceoUCmMea U NPU3HAaK ueyp;

J 00KA3bI8AMb 2e0MEMPULECKUE YIMBEPHCOCHUS,

. gnadems CmaHOapmuol Kiaccugurayuell niockux guayp (mpey2oibHuKos u
YemulpEéxy20IbHUKOS).

B noBceaHeBHOI ;KM3HU M PU U3YYE€HHUH IPYTHX NMPeAMeTOB:

J UCNONIb308AMb CEOUCMBA 2e0MEMPUYECKUX uyp O/ peuleHust 3a0ay
NPAKMU4ecKko20 Xapakmepa u 3a0ay U3 CMeNCHbIX OUCYUNTIUH.

OTtHomenns

J Onepuposamv NOHAMUAMU: PABEHCME0 uyp, pasHvle hueypul, paGeHCME0

MpeyeoNbHUKO8, NAPALLeIbHOCIb NPAMBLX, NEPREHOUKYIAPHOCIb NPAMBIX, YeIibl MEHCOY
NPAMbIMU, NEPNEHOUKYTIAD, HAKIOHHASA, NPoeKyusl, nodobue guzyp, nodobHvle puaypsi,
Nno000OHbIE MPeY2ONIbHUKU,

o npumensms meopemy Daneca u meopemy 0 nPONOPYUOHATLHBIX OMPEIKAX NPU
peuwieHuu 3a0a4,

o Xapakmepuzo8amo 63auUMHOE PACHOLOHNCEHUE NPAMOU U OKPYHCHOCU, O8YX
OKpYIHcHOCIEU.

B noBceHeBHOI :KM3HM M NPH U3YYeHUH APYTHX NPeIMeTOB:

o UCNONb306aAMb OMHOWEHUSL OJIsl peueHUsl 3a0al, BO3SHUKAIOWUX 8 PeAIbHOU HCUSHU.

HN3mepenusi u BbIYUCIEHUS

. Onepuposams npedcmasieHusamu o OIuHe, niowaou, 0o6véme KaxK 8elUdUHAMU.
Ipumensamo meopemy [lugpazopa, popmynet niowaou, 06véma npu peuteHuu MHO20UA208bIX
3a0au, 8 KOMOPbIX He 8Ce OaHHble NPeOCmAasieHbl IBHO, A MPebYIom GbIYUCIEHUL, ONEPUPO8AMb
Oo1ee WUPOKUM KOIULECMBOM OPMYIL OUHBL, NIOWAOU, 00BEMA, BLIYUCIAMb XAPAKMEPUCMUKU
KomOuHayuii gpueyp (OKpyscHocmell u MHO20Y20IbHUKOB) BbIUUCTAMb PACCMOAHUSL MEHCOY



Queypamu, npumeHsamb MmpueoHoMempuieckue Gopmyvl 0iisi GbIYUCIEHULL 8 DOIee CLONCHBIX
CYuasAx, NPOBOOUMb BbIYUCIEHUS HA OCHOBE PABHOBEIUKOCMU U PABHOCOCABIEHHOCMU,

o nPOBOOUMb NPOCMbLE BbIYUCTICHUSI HA 0OBEMHBIX MeNax,

o Gopmyauposams 3a0auu Ha 8bIYUCTEHUE OIUH, NIOWAOel U 00bEMO8 U Pelamb UX.
B noBceHeBHOI ;KM3HHU M NIPU U3YYE€HUH APYTHX MPEIMETOB:

o nPOBOOUMb 8LIYUCTEHUSL HA MECMHOCMU;

o nPUMEHsIMb YOPMYIbL NPU BLIYUCTICHUSX 8 CMENCHBIX YUEOHbIX NPeOMemax, 6

OKpYHCcaroueli OeticmeumenrbHOCmu.

I'eomeTpuUecKHe MOCTPOEHUS

J H3o06pascame ceomempuueckue gpuaypvl no meKCmo8oMy U CUMEOIbHOMY
ONUCAHUIO;

o CB0DO0OHO ONEPUPOBAMb YEPMENCHBIMU UHCIPYMEHMAMU 68 HECTLONCHBIX CLYUASIX,

. BbINOIHAMB NOCMPOEHUS MPEY20bHUKO8, NPUMEHAMb OMOelbHble MEemoObl
NOCMPOEHUN YUPKYAeM U TUHEUKOU U NPO8OOUMb Npocmeuuue UcCie008aHus YUCia peuleHull;

o u300pasxcams Mmunogvle niocKue ueypsl u 00veMHble meida ¢ NOMOWbIO
npoCmetuux KOMnbIOMePHbIX UHCMPYMEHMO8.

B noBceHeBHOI1 ;KM3HH M NPU U3YYE€HHH IPYTUX NPEAMETOB:

. BbINOIHAMb NPOCMeUuUe NOCMPOEHUsL HA MECIHOCMU, He0OX00UMble 8 PedbHO
HCUBHU,

. OYEHUBAMb PA3MeEPbl PEAibHbIX 00BEKMO08 OKPYIHCAIoue2o Mupa.

IIpeoOpa3zoBanus

. Onepuposams nousmuem 08UNCEHUsL U NPeodPA308aHUst NOOOOUSL, 81A0eNb

npuémMamu NOCMpoerus (oueyp ¢ UCNOIb308AHUEM OBUNCEHUU U NPEO0OPA308aHULL NOO0OUS,
NPUMEHAMb NOJIYYEHHbIE 3HAHUSL U ONbIM HOCMPOEHULL 8 CMENCHBIX NPeOMemax U 8 peailbHblX
CUMYAYUAX OKPYAHCAIOULe20 MUpa;

. cmpoums gueypy, no00OHYI0 OAHHOL, NOIL308AMBCI CEOUCMBAMU NOOOOUSL 05
0b0cHO8aHUsA c80licm8 huzyp;

. NPUMEHAMb CEOUCMBA 08UNCEHUL OJIs1 NPOBEOeHUsI NPOCMEUUX 000CHOBAHULL
ceoticma guzyp.

B noBceHeBHOI )KM3HHM M NIPH U3YYeHUH APYTHX MPeIMETOB:

. NPUMEHAMb CEOUCMBA OBUNCEHUL U NPUMEHAMb N0000Ue 0Jis1 NOCMPOEHUU U
8LIYUCTICHUU.

BekTopbl M KOOPAMHATHI HA MJIOCKOCTH

J Onepuposamv NOHAMUAMU 8EKMOP, CYMMA, PAZHOCHb 86EKMOPO8, NPOU3BEOeHUe
BEKMOPA HA YUCTIO, V2Ol MeXCOY 8eKMOPAMU, CKATAPHOE NPOU38edeHUe 8eKnMopo8, KOOPOUHAMbl
Ha N10CKOCMU, KOOPOUHAMbL 6EKMOPA;

o BbINOIHAMb OCCBUsL HAO 8eKMOPAMU (CILOJCEHUE, 8bIYUMAHUE, YMHONCEHUEe HA
YUC0), BLIYUCTAMb CKANAPHOE NPOU3gedeHUe, ONpedeniams 8 NPOCMEUUX CLYHaAsAX Y20l MeHCOy
8EKMOPAMU, BLINOJIHAMb PA3NIONCEHUE 6EKMOPA HA COCMABNAIOWUE, NPUMEHAMb NOJYYEeHHble
3HAHUA 6 Pu3UKe, NOTb308AMBCI POPMYIOU BLIYUCTIEHUS PACCNOSHUS MeHCOY MOYKAMU NO
U38ECMHBIM KOOPOUHAMAM, UCNOTIb308AMb YPAGHEHUsl (hucyp 015 peuleHus 3a0a4;

o NPpUMEHSIMb 8EKMOPbL U KOOPOUHAMBL OJIsl PEULEHUSI 2eOMEeMPUYECKUX 3a0ay Ha
gbluUCTIeHUE ONUH, Y2l08.

B noBceHeBHO KM3HM ¥ NIPM U3YYEHHH APYTUX NMPeIMeTOB:



° UCNOIL306aMb NOHAMUSL BEKMOPO8 U KOOPOUHAm OJisl peuleHust 3a0ay no gusuxe,
eeoepaghuu u Opyeum yueOHvIM NPpeoMeman.

HcTopusi MaTeMaTHKH

. Xapaxmepuzoeams 8K1A0 GbLOAIOUIUXCS MAMEMAMUKOS 8 PA3BUMUE MAMEMAMUKU U
UHBIX HAYYHBIX 0Oacmell;

° NOHUMAMb POiib Mamemamuxu 8 passumuu Poccuu.

MeTtoabl MATEMATHKH

. Hcnonv3zys usyuennvie memoobvl, nposoounms 00KA3amenbCmeo, GblHOJHIMb
onposepoicenue;

° 8b1O0UPAMb U3YUEHHBLE MEMOObL U UX KOMOUHAYUU OJis peuleHUss MameMamuiecKux
3a0ay;

. UCNONIL306AMb MAMEMAMUYECKUEe 3HAHUSL OIS ONUCAHUSL 3AKOHOMEPHOCMEl 6
OKpYHCaroueli OeticmeumenIbHOCMu U NPOU3BEOeHUIX UCKYCCMBA,

. NPUMEHAMb NPOCmeluue nPo2PamMMHble CPEeOCMEA U IJIeKMPOHHO-
KOMMYHUKAYUOHHbIE CUCMEMbL NPU PeULeHUU MAMeMaAmu4ecKux 3a0au.

BBINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHTHCH B 7-9 Ki1accax J1Jisl yCHEeIHOTo
NMPOA0JKeHUsI 00pa30BaHusI HA YIJIy0JI€HHOM YPOBHeE

DJiIeMeHThI TEOPUU MHOKECTB U MATEMATHYECKOH JIOTHKH

. CB0O0OOIHO OIIEPUPOBATHIIOHATHIMH: MHOXKECTBO, XapaKTEPUCTUKHA MHOKECTBA,
JJIEMEHT MHOXKECTBA, ITyCTOC, KOHEYHOE H OECKOHEUYHOE MHOYKECTBO, IIOMHOMKECTBO,
MIPUHAIICKHOCTD, BKIIFOUEHHE, PABEHCTBO MHOKECTB, CITOCOOBI 33/IaHNE MHOKECTBA;

o 3aJjaBaTh MHOYKECTBA Pa3HBIMH CIIOCOOAMU;
. MIPOBEPSATH BBINOIHEHNE XapaKTEPUCTUUECKOT0 CBOWCTBA MHOKECTBA;
o CBOOO/IHO ONIEPUPOBATH MOHATUAMHU: BBICKAa3bIBAaHHE, HCTUHHOCTh U JIOXKHOCTb

BBICKA3bIBAHUs, CII0KHBIE U MPOCThIE BHICKA3bIBAHUS, OTPUIIAHNE BBICKA3bIBAHUM; ICTUHHOCTD U
JIOJKHOCTBH YTBep)KIIGHI/Iﬂ u €ro OTpI/IHaHI/Iﬂ, onepaupm Haa BbICKAa3bIBAHUSMMU:. U, UJIN,
HE;yCIIOBHBIC BBICKA3bIBAHUS (MMILIHKAIUH);

L] CTpOI/ITB BBICKA3bIBAHUA C UCITOJIB30BAHUEM 3aKOHOB anre6p51 BBICKaSBIBaHHﬁ.

B noBceqHeBHOI KU3HM U MIPU U3YYEHUH IPYTUX NPeIMETOB:

L] CTpOI/ITB paCCY)K)IGHI/Iﬂ Ha OCHOBEC HUCITOJIB30BAHUS HpaBI/IJ'I JIOTUKH,

° HCIOJIb30BaTh MHOKECTBA, ONEPALIUU C MHOXKECTBAMH, UX Tpaduieckoe
HpCHCTaBJ'IeHI/IG IJIA OITUCAHUA peaJ'II)HI)IX HpOHeCCOB 158 $IBJ'I€HI/II>1, HpI/I peIHeHI/H/I 3a1a4 Z[pyrI/IX
y4eOHBIX MPEAMETOB.

Yucaa

° CB000OIHO OnEpUPOBATh MOHATHIMH: HATYPAJIbHOE YHCIIO0, MHOKECTBO HATypaIbHBIX
YHUCE, 1IETI0€ YNCII0, MHOXECTBO IIEJIBIX YHCel, OOBIKHOBEHHAsI IPO0b, TecATUIHAs TPOOb,
CMEMIaHHOE YMCJI0, PAIMOHAIBHOE YUCIIO, MHOYKECTBO PAIlMOHATBHBIX YHCEII, HPPAIIMOHATEHOE
YHuCJI1o, KOpeHB CTCIICHHN n, HeﬁCTBHTeHBHOG YHUCJIO0, MHOXECTBO )Iel\/IICTBI/ITeJ'H)HBIX YHUCCII,
l"eOMeTpI/I'-IeCKaSI I/IHTepHpeTaHI/IH HaTypa.]'H)HBIX, OCIIbIX, paI_[I/IOHaJ'II)HI)IX, JleﬁCTBI/ITeJIBHBIX

YHCEIT,;
° MMOHUMATh U OOBSCHATH PA3HUILY MEKTY MO3UITMOHHON M HEMO3UIIMOHHOM
CHCTEMAMU 3aIllMCU YHUCET;
° MEPEBOUTH YMCIA U3 OJHON CUCTEMBI 3aMUCH (CUCTEMBI CUMCIIEHUS) B APYTYIO;
) J0Ka3bIBaTh U UCIOJL30BaTh MPU3HAKKU AenuMocTd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11

CYMMBI U TPOU3BCACHUA YN CCII TPHU BBINTOJIHCHUN BBIUHCIICHUIN U PCIICHNHU 3aaa4;



° BBITIOJTHATE OKPYTJICHHUE PAllMOHATBHBIX U UPPAMOHATIBLHBIX YUCEN C 3aIaHHOU
TOYHOCTEIO;

° CpPaBHUBATH JICHCTBUTEIIbHBIC YHCIIA PA3HBIMU CITIOCO0AMH;

° yIOPSA0YMBATH YMCIIA, 3alIMCAHHBIC B BUJIE OOBIKHOBCHHOH U JIECATUIHOM JIpo0H,
YKClia, 3aITUCAaHHbBIC C HCIIOJIb30BAHUEM apH(PMETHUECKOTO KBaIPATHOTO KOPHS, KOPHEH CTETICHH
OoJibLIIE 2;

° Haxoauth HOJI u HOK umcen paznbiMu crioco6aMu ¥ UCIIOJIB30BATh UX MPH
pelIeHuy 3a/1a4;

° BBITIOJIHATH BBIUUCIICHUS U TPE0oOPa30BaHUSI BRIPAXKEHUHN, COACPHKAIINX
JEHUCTBUTENBHBIC YHUCIIA, B TOM YKCJIE KOPHU HATYPaJIbHBIX CTEIECHEH.

B noBcenHeBHOI KU3HM U NPU U3YYEHUH APYTUX NPeIMETOB:

° BBITIOJTHATH M OOBSCHATH PE3YJIbTaThl CPABHEHHSI PE3YJIbTATOB BEIYMCICHUM MTPH
pEIICHNY TPAKTHYECKUX 33124, B TOM YHCJIC MPUOJIMKESHHBIX BBIYUCIICHUN, UCTIOIB3YS Pa3HbIC
CIOCOOBI CpaBHCHMIA;

° 3aMMChIBaTh, CPABHUBATH, OKPYTJISAThH YUCIOBBIE IaHHBIE PEAIbHBIX BEJIHUUH C
HCIIOJIb30BAaHUEM Pa3HBIX CHCTEM U3MEPEHUS,

° COCTABJISITh M OLICHUBATh Pa3HBIMHU CIIOCOOAMH YHCIIOBBIE BHIPAKCHHUS IPU PEIIICHUH
MPAKTUYECKHX 3aJ1a4 U 3a7a4u U3 JPYruX y4eOHbIX IPEIMETOB.

ToxnecTBeHHbIE IPe0OPa30BAHUA

L4 CBO60I{HO ONCpHUpPOBATH INOHATUAMU CTCIICHU C LCIIBIM 1 I[pO6HI>IM IIOKa3aTcjieM,

L4 BBIMIOJHATD T0KA3aTEJIbCTBO CBONMCTB CTEIIECHH C LIEILIMU U )IpO6H]':>IMI/I
II0Ka3aTCJIsIMU

L4 ONEpHUpOBaTh NOHATUAMU KOAHOUICH», KMHOT'OYWICH», «KMHOT'OYJICH C OIHOM

MEPEMEHHOI», KMHOTOWIEH C HECKOJIBKUMU NEPEMEHHBIMIY, K03()(DUIIMEHTHI MHOTOUJICHA,
«CTaHJapTHas 3alliCh MHOTOUYIEHA», CTENIEHb OJTHOUIEHA U MHOTOYJIeHa; CBOOOIHO BIIAJIETh
pUeMaMH IpeoOpa3oBaHus LEeNbIX U APOOHO-PALMOHATIBHBIX BBIPaKEHUIT;

o BBINOJIHATH PA3I0KEHHE MHOTOUJICHOB HA MHOKUTENN pa3HbIMHU CIIOCO0aMH, C
HCIOJIb30BAHNEM KOMOHMHAIMI pa3IMYHBIX TPUEMOB;

o UCIOJIb30BaTh TeopeMy Buera u Teopemy, oopaTHyto Teopeme Buera, 11 noucka
KOpHEH KBaJipaTHOTO TPEXWIEHA U JUIsl pElIeHUs 3a/1a4, B TOM YUCIIE 3a/1a4 C TapaMeTpaMu Ha
OCHOBE KBaJIpaTHOT'O TPEXUJICHA;

° BBITTOJIHATE JieJIEHHE MHOTOWIEHa Ha MHOTOYJIEH C OCTaTKOM;
° JIOKa3bIBaTh CBOMCTBA KBaIpaTHBIX KOPHEN U KOPHEH cTeneHu N,
° BBITIOJHATH MPeoOpa3oBaHus BRIPAKECHUN, COJIEPKAIINX KBaIpaTHBIE KOPHU, KOPHU
CTEIeHH N,
° CBOOOJTHO OTIEPUPOBATH MOHATUSIMHU «TOXKIECTBO», «TOKIECTBO HA MHOYKECTBEY,

«TOKIECTBEHHOE TIPEOOpa3OBaAHHEY);
o BBITTOJTHATE Pa3IMYHbIC TIPEOOPa30BaHUSI BRIPAKCHUHN, COICPIKAIINX MOTYJTH.

() =

B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEAMETOB:

. BBINOJIHATH MPE0Opa30BaHMs U IEHCTBHSI ¢ OYKBEHHBIMHU BBIPAKECHUSIMU, Y CIIOBbIE
KOA(PHUIHUEHTH! KOTOPBIX 3alMCaHbl B CTAHJAPTHOM BUJIE;

. BBINOJIHATH MPE0OPa30BaHMsI PAllMOHATIBHBIX BEIPAKEHUH MPH peILICHUH 33124
JpyTuX y4eOHbIX IPEAMETOB;



. BBITIOJTHATH MPOBEPKY MPaBA0No100Us PU3NIECKUX U XUMUYECKUX (HopMyT Ha
OCHOBE CpPaBHEHHUS Pa3MEpPHOCTEH U BaJICHTHOCTEH.

YpaBHeHUs1 1 HEPABEHCTBA

J CB000OIHO OnIEpUPOBATh MOHATHIMU: YpaBHEHHE, HEPABEHCTBO, PABHOCHIIbHbIE
YpaBHEHUSI U HEPABEHCTBA, ypaBHEHUE, SIBJIAIOIIEECS CIECICTBUEM JIPYTOro YpaBHEHHUS,
ypaBHEHHS, PaBHOCUJIbHBIE HA MHO)KECTBE, PaBHOCHIJIbHBIE TPe0Opa3oBaHus ypaBHEHUH;

. peuaTh pa3Hble BUABI YPABHECHUN U HEPABEHCTB U UX CUCTEM, B TOM YHUCIIE
HEKOTOpble ypaBHEHU 3 U 4 cTeneHei, ApoOHO-pallnOHaIbHbIE U UPPALlMOHAJIbHBIC,

. 3HaTh TeOpeMy Buera [l ypaBHEHH CTEIICHH BBILIE BTOPOU;

o IIOHUMAaTh CMBICJI TEOPEM O PAaBHOCHJIBHBIX M HEPABHOCUIIBHBIX IPEOOPa30BaHUAX

YpaBHEHUI U YMETb UX JI0Ka3bIBaTh;

J BJIaJIETh pa3HbIMU METO/IaMH PEILIEHUs] YPaBHEHU, HEPaBEHCTB U UX CHUCTEM, yMETh
BBIOMPATH METOJI PEUICHUS U 0OOCHOBHIBATH CBOU BHIOOD;

o UCIOJIb30BaTh METOJl UHTEPBAJIOB ISl PELIEHUs HEPABEHCTB, B TOM YUCIe APOOHO-
palMOHANBHBIX U BKIIOYAIOLIMX B €05l UPPALIMOHAIbHBIE BBIPaKEHHUS,;

o pelaTh ajnredpanyecKkue ypaBHEHHUs] U HEPAaBEHCTBA U UX CHUCTEMBI C ITapaMeTpaMu
anreOpandeckuM U rpaguuecKuM MeTO/1aMu;

L4 BJIAACTH pa3HbBIMU METOJaMH1 JOKAa3aTCIIbCTBA HCPABCHCTB,
L4 peuiaTh YPaBHCHUA B LCIIbIX YUCIIAX;
L4 I/I306pa)KaTb MHOXECTBA Ha INIOCKOCTH, 3a/1aBA€MbIC YPABHCHUAMHA, HCPABCHCTBAMU

U X CUCTEMaMH.

B noBceHeBHOI :KM3HHM M NIPH U3YYeHUH APYTHX MPeIMETOB:

o COCTABJISATh U pelllaTh ypaBHEHMsI, HEPABEHCTBA, X CUCTEMBI IIPU PEIICHUH 3a/1a4
JpyTUX y4eOHBIX TPEMETOB;

J BBITIOJIHATH OIEHKY MPaBIONOI00MS Pe3yIbTaTOB, MOIYYaeMbIX ITPH PEIICHUN
Pa3IMYHBIX ypaBHEHHU, HEPABEHCTB M X CUCTEM IIPU PEUICHUH 33/1a4 IPYTUX YICOHBIX
MIPEIMETOB;

J COCTABIISITH M PEIIaTh YpaBHEHHS U HEPABEHCTBA C MMapaMeTPaMH TPU PEIICHUN
3a7a4 IPYruX y4eOHBIX MPEIMETOB;

J COCTaBJISITh YpPaBHEHHUE, HEPABEHCTBO WJIM UX CUCTEMY, OIUCHIBAIOIINE PEATbHYIO
CUTYAaIMIO WIM NPUKIIAJHYIO 33/1a4y, UHTEPIPETUPOBATh MOJyUYEHHbBIE PE3yIbTaThI.

DOyHKIUHA

. CB0060/1HO OonIepupPOBaTh MOHATUSAMH: 3aBUCUMOCTb, (YHKIIMOHATIbHASL 3aBUCUMOCTb,
3aBHCUMas 1 HE3aBUCHMas TIepEMEHHBIE, (YHKIIHS, CIIOCOOBI 331aHusT (YHKIINU, apTyMEHT |
3HaueHue QPYHKIMH, 00JaCTh ONPEIEICHUS U MHOXKECTBO 3HauUeHUsl QyHKIUH, HYJIU QYHKIUH,
MIPOMEKYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh (DYHKIIMH, HAauOOJIbIIIee M HAMMEHbIIIEE
3HAa4YeHUs1, YETHOCTH/HEUETHOCTD (DYHKIMH, TEPUOAUYHOCTh (PYHKUUH, rpaduK GyHKINH,
BEPTUKAJIbHAsL, TOPU3OHTATIbHAS, HAKIIOHHAS AaCUMIITOTHI; rpa)uK 3aBUCUMOCTH, HE SBJISIOIIEHCS
GbyHKIMEH,

. CTpOUTH rpaduku PYHKIUN: TMHEHHOM, KBaIPATHIHOHN, TPOOHO-THHEHHOMH,

CTEIICHHOI [IPH PA3HBIX 3HAYCHHSX [IOKA3aTeIsl CTENCHH, Y = X ;|
e  HCHONB30BaTh MpeoOpasoBanus rpadpuka Gyrkimn y=f( X) wist mocrpoeHus
rpa¢ukoB pynkimii y = af (kx +b) + ¢ ;

. aHaJIM3UPOBATh CBOMCTBA (YHKUMI M BUJ rpadrka B 3aBUCKIMOCTH OT IIAPaMETPOB;



. cBOOO/IHO ONEPUPOBATH MOHATUSAMU: TIOCIEA0BATENbHOCTh, OTPaHUYEHHAS
MOCIIeI0BATEIHLHOCTh, MOHOTOHHO BO3pacTarolias (yObIBarolias) nocjieJoBaTebHOCTb, IPeIe
MOCIIeI0BATEIBHOCTH, apudMeTHdecKas: Mporpeccusi, reOMeTpuuecKas mporpeccus,
XapaKTePUCTHUECKOE CBOWCTBO apu(PMeTHIECKOM (TEOMETPUIECKON ) TPOTPECCHH;

. WCIOJIb30BaTh METO]] MATEeMAaTUUICCKOW MHIYKITUH JIJIsl BBIBOAA (DOPMYJI,
JI0Ka3aTesIbCTBa PABEHCTB U HEPABEHCTB, PEILICHU 3a/1a4 Ha JICJIUMOCTb;

. HCCIEA0BATh MOCIEA0BATEIIBHOCTH, 3aIaHHBIE PEKYPPEHTHO;
. pemaTh KOMOMHUPOBAHHBIE 33,1241 Ha apU(PMETHUECKYIO M T€OMETPHUECKYTO
IIPOrPECCHUMU.

B noBceqHeBHOM KU3HHU U IPpU U3YYCHUH APYIUX IIPEAMETOB:

L4 KOHCTPYHUPOBATH U UCCIIEA0OBATh (bYHKI_[I/II/I, COOTBETCTBYIOIIME P€AaJIbHBIM IIpOLECCaM
U ABJICHUAM, HHTCPIPCTUPOBATH IMOJTYUCHHBIC PE3YJIbTATEI B COOTBETCTBHUU CO CHGHH(i)PIKOfI
HCCIIeaAyeMOI0 Imponecca Ujiu sIBJICHUS,

° MCIOJIb30BaTh TpaMKK 3aBUCUMOCTEH JIJIsl ICCIICOBAHUS PEATbHBIX MTPOIIECCOB U
SIBJIICHHI,
° KOHCTPYHMPOBATh U UCCIEA0BaTh QYHKIIMU MPU PEIICHUH 3a7a4 IPYTUX YIEOHBIX

MIPEIMETOB, HHTEPIPETUPOBATH MOTYUECHHBIC PE3YJIbTATHI B COOTBETCTBUU CO CHCIIH(PUKOM
y4eOHOTO MpeaIMeTa.

CTaTHCTHKA U TeOpHs BePOSITHOCTEMH

o CB00OIHO ONIEpUPOBATH MOHATUSAMU: CTOJIOUATHIC H KPYTOBBIC TUArPAMMBI, TAOJIUIIBI
TaHHBIX, cCpeiHee apudMeTHIecKoe, MeArnana, HauboJIbIlIee U HAMMEHBIIIEe 3HAYCHUS BEIOOPKH,
pa3Max BBIOOPKH, JUCIICPCHS M CTAHAAPTHOE OTKIOHEHUE, CIydaiiHas H3MEHUNBOCTH;

o BbIOMpaTh Hanbosee y100HbIN COcO0 MpecTaBieHust UH(OpMAIMH, aIeKBaTHBIN €€
CBOWCTBAM U 1IeJISIM aHaJIN3a;

J BBIYUCIIATH YNCIIOBBIE XapaKTEPUCTUKNA BHIOOPKH;

. CBOOOJIHO ONEPUPOBATH MOHATHIMU: (PaKTOpHAI YUCIIA, TIEPECTAHOBKH, COYETAHUS U

pasmelneHus, TpeyroiabHuk Ilackans;

o CBOOOJTHO OTIEPUPOBATH MOHATHAMU: CIIy4aliHBIN ONBIT, CTy4YalHbINA BBIOOD,
UCHBITaHKE, 3JIEMEHTapHOE ClTydaiiHoe cOObITHE (MCX0[T), KJIaCCHYEeCKOe OIpeesieHIe
BEPOSITHOCTH CITYyYallHOTO COOBITHS, OTIEPAIIMH HAJl CITyYaifHBIMHU COOBITHSIMHU, OCHOBHBIC
KOMOUHATOpHbIE (HOPMYJIBI;

o CBOOO/THO OTIEPUPOBATH MOHATHAMU: CIIyYaliHBIN OIBIT, CTy4YalHbINA BBIOOD,
UCTIBITaHKE, 3JIEMEHTapHOE ClTyyaiiHoe coObITHE (MCXO0/[T), KIaCCHUYECKOe ONpeeIeHue
BEPOSITHOCTH CITYyYallHOTO COOBITHS, OTIEPAIMH HAJl CITyYaifHBIMHU COOBITHSIMHU, OCHOBHBIC
KOMOHMHATOpHbIE (OPMYJIBI;

o 3HATb MPUMEPHI CﬂyqaﬁHBIX BEJINYNH, 1 BBIYUCIISITH UX CTAaTUCTUYCCKHE
XapaKTePUCTHKHU;

o MCIOJIb30BaTh (hOPMYIJIBI KOMOMHATOPUKH MPH PEIICHUH KOMOMHATOPHBIX 3a71a4;

o peliaTh 3aa4y Ha BEIYMCIICHHE BEPOSITHOCTH B TOM YHUCIIE C UCTIOJIh30BAHUEM
dhopmy.

B noBcetHeBHOM KU3HHM M TIPH U3YYCHHUH APYTHX NPEeIMETOB:

o MMpEACTABJIATH I/IH(I)OpMaI_II/IIO O PCAJIbHBIX MMPONLECCAaX U ABJICHUAX CHOCO6OM,
aJICKBaTHBIM €€ CBOMCTBAM U IEIIH HUCCICIOBAaHUA,



. aHAJIM3UPOBATh U CPAaBHUBATh CTATUCTUYECKHE XapaKTEPUCTHUKU BHIOOPOK,
MOJIyYEHHBIX B IIPOLIECCE PEIICHUS TPUKIIAIHON 3a/1a4M, U3YUCHHsI PEAIbHOTO SIBJICHMUS,
pelIeHus 3a/1a4M U3 IPYTUX y4eOHBIX IPEIMETOB;

. OILICHUBATh BEPOSITHOCTH PEaIbHBIX COOBITUIN U SBIICHUN B PA3JIMYHBIX CUTYaIUSX.

TekcToBbBIE 32/1a4U

J Pematb npocThlie U CI0XKHBIE 33[]a4l, a TAK)KE 3a/1a4M MMOBBIIIEHHON TPYIHOCTH U
BBIJICJISITh UX MATEMAaTHUYECKYI0 OCHOBY;

J pacrno3HaBaTh pa3HbIe BUJIbI U TUIIBI 3a/1a4;

J HCIIOJIb30BaTh Pa3Hble KPaTKUE 3aMUCH KaK MOJIETH TEKCTOB CJIOKHBIX 3a/1a4 1 3a]a4
MOBBILIECHHON CII0OXHOCTH JJIsl TOCTPOEHUS TOUCKOBOM CXEMBI U PeIleHus 3ajay, BEIOUpaTh
ONTUMAJIBHYIO JIJIsl paCCMaTPUBAaEMOM B 3a/1aUe CUTyallMl MOJIENIb TEKCTa 3a1auu;

o pas3nuyaTh MOJIENIb TEKCTa U MOJICIh PEIICHHS 3a/1a41, KOHCTPYHUPOBATh K OJTHOU
MOJIENIN PEIICHHUS CIIOKHBIX 3a/1a4 Pa3Hble MOJICTH TEKCTa 33Jauu;

o 3HATh M IPUMEHSTH TPH CrIoco0a MOUCKa perieHus 3a1a4 (0T TpeOOBaHMSI K YCIOBHIO
1 OT yCIIOBUS K TpeOOBaHHIO, KOMOMHUPOBAHHBIN );

. MOJICTTUPOBATh PACCYKICHUS TPU TTOUCKE PEIICHHUS 33]1a4 ¢ TIOMOIIBIO Tpadh-CXEMBI;

o BBIJICTISITE ATAITBI PEIICHUS 33/1a49H U COJICPKAHUE KaKIOT0 ITara;

o yMETh BBIOMPATh ONTHMAIBHBIN METO/] PEIICHUS 3a/Ia4i ¥ OCO3HABAThH BHIOOD

METO/a, pACCMaTPUBATh Pa3JIMYHBIE METObl, HAXOAUTH Pa3HbIC PELICHUS 3a0a4U, €CIIU
BO3MOKHO;

. AHAJIM3UPOBATh 3aTPyIHEHM IPU PELICHUM 3a7a4;

. BBITIOJIHATH pa3InyHble IpeoOpa3zoBaHus NPEUI0KEHHOHN 3a7jaul, KOHCTPYHpPOBAaTh
HOBBIE 33J1a4M U3 JJaHHOW, B TOM 4Hclie OOpaTHbIE;

. MHTEPIPETUPOBATH BBIYUCIUTEIIBHBIC PE3YJIBTATHI B 33/1a4€, UCCIIEI0BATh
IIOJIyYE€HHOE PEIICHUE 3aa4u;

. U3MEHSATh YCIIOBHE 3a/1au (KOJIMUYECTBEHHBIE WM KaueCTBEHHbIE JaHHBIE),
HCClIeIoBaTh U3MEHEHHOE MPeo0pa3oBaHHOE;

. aHAJIM3UPOBATh BCEBO3MOXKHBIE CUTYallMU B3aUMHOI'0 PACIOI0XKEHUs IBYX 00BEKTOB
Y U3MEHEHUE UX XapaKTEPUCTUK IPU COBMECTHOM JIBUKEHHUH (CKOPOCTh, BpEMS,
paccTosiHUe).IIpH pelleHHe 3a]ayu Ha JBM)KEHUE JIBYX OOBEKTOB KaK B OJTHOM, TaK U B
IIPOTUBOIIOJIOKHBIX HAIPABIICHUAX, KOHCTPYUPOBATh HOBBIE CUTYallM¥ HA OCHOBE U3MECHEHUS
YCIIOBHM 3a7a4 IIPU ABUKCHUU I10 PEKE;

L4 HCCIICA0BAaTh BCCBO3MOXKHBIC CUTYAllUH IIPU PCIICHUU 3a/1a4 Ha IBUKCHUC 110 PCKE,
paccMaTpruBaTh Pa3HBIC CUCTCMbI OTC‘-IéTa;

L4 peuaTtb pa3H006pa3HBIC 3aga4u «Ha 4aCTu»,

L4 peuaTtb n 000CHOBBIBATH CBOC pelIcHuC 3a1a4 (BBI,Z[CJ'I}ITB MAaTCMaTU4YCCKYIO OCHOBY)

Ha HAXOJK/ICHHE YaCTH YMCJIa M YMCIIA 110 €r0 YaCTH Ha OCHOBE KOHKPETHOTO CMBICIIA IPOOH;

o OOBSICHATH UICHTHYHOCTh 3a/1a4 Pa3HbIX TUIIOB, CBSI3bIBAIONINX TPU BEIIMYUHBI (HA
paboTy, Ha TIOKYIIKH, HA JIBHYKCHHE). BBIICIIATH 3TH BEIMYUHBI U OTHOIICHUS MEKIY HUMH,
MIPUMEHSATH UX MPH PEHICHUH 3a7a4, KOHCTPYHPOBATh COOCTBEHHBIE 3a/1a4 YKAa3aHHBIX THUIIOB;

o BJIaJIETh OCHOBHBIMU METOJ/IaMH PEIIICHUS 3a/1a4 Ha CMECH, CIUIaBbI, KOHIICHTPAIUH,
MCIIOJIB30BATh MX B HOBBIX CUTYAIUAX MO0 OTHOIICHHUIO K M3YYCHHBIM B TIPOIIecCe O0yUCHHS,;

o pemaTh 3aJa4ud Ha MPOIEHTHI, B TOM YHCIIC, CIIOKHBIC TPOIIEHTHI C 000CHOBAaHUEM,
UCIIOJIB3Ysl Pa3HbIE CIIOCOOBL;



° peniaTh JIOTHYECKUE 3a/1a4l pa3HbIMHU CIIOCOOaMH, B TOM YHUCJIE, C IBYMs OJIOKAMH H
¢ TpeMmsi 0JIOKaMHU JaHHBIX C TTIOMOIIBIO TAOJIHIT,

° peniaTh 3a1a4u Mo KOMOMHATOPUKE U TEOPHH BEPOSITHOCTEH Ha OCHOBE
WCII0JIb30BaHUS M3yUYCHHBIX METOJIOB M1 OOOCHOBBIBATh PEIICHUE;

° peraTh HECJIOXKHBIE 3a7a4H 110 MaTEMAaTUYECKON CTaTUCTHUKE;

° OBJIAJICTh OCHOBHBIMHU METOJIaMH PEIICHUS CIO’KETHBIX 3a7a4: apu(PMETHICCKHUH,
anredbpanveckuii, mepedop BapuaHTOB, TEOMETPUICCKUH, TpaPUUeCKHii, TPUMEHSATh UX B HOBBIX
110 CPABHEHUIO C U3YUYEHHBIMHU CUTYaIHIX.

B noBceqHeBHOI KU3HM U MPU U3YYEHUU JAPYTUX NPeIMETOB:

° KOHCTPYHMPOBaTh HOBBIE ISl JAHHOM 3a/1a4d 3aJJa4HbIE CUTyalluH C YYETOM
pealbHBIX XapaKTEPUCTUK, B YACTHOCTH, IPU PEIICHUH 3a/1a4 Ha KOHLIEHTPALIMHU, YYUTHIBATh
IJIOTHOCTh BEILIECTBA; pEUIaTh U KOHCTPYUPOBATH 33/1a4M HA OCHOBE PACCMOTPEHHUS PEAIbHBIX
CUTYalluii, B KOTOPBIX HE TpeOyeTcsi TOUHBINA BHIYUCIUTENbHBIN Pe3ybTaT;

J pelaTh 3a1a4y Ha ABMXKEHUE IO PEKE, pacCMaTpUBasl pa3Hble CUCTEMbI OTCUETA;
o KOHCTPYHPOBaTh 3a/la4HbIe CUTYaLMH, IPUOJIMKEHHBIE K PEAIbHOM
NeUCTBUTENLHOCTH.

I'eomeTpnueckne purypsi

o CB000IHO OnIepUPOBATh FEOMETPUUECKUMHU MOHATUAMU PU PELICHUH 3a]1a4 U
IIPOBEJICHUU MaTEMAaTUYECKUX PACCYKICHUN;

o CaMOCTOSITENIbHO (POPMYJIMPOBATh ONPEIEIECHUS T€OMETPUYECKUX (PUTYD, BBIABUTaTh
TMIIOTE3bl O HOBBIX CBOMCTBAX M MPH3HAKaX reOMETpUUYECKUX GUTYp U OOOCHOBBIBATH WIH
OIIpOBepraTh UX, 0000IIaTh WIN KOHKPETH3UPOBATH PE3YJIbTAaThl HA HOBBIE KJIACCHI GUTYP,
MIPOBOJMTH B HECIOXHBIX CITydasix Kiaccuukanuio Guryp rno pa3iudHbIM OCHOBAHUSAM;

. UCCIIEIOBAaTh YEPTEXKH, BKIIOYasi KOMOMHAIMY (UTyp, U3BIIEKaTh,
MHTEPIPETHUPOBATh U MPEOOPa30BbIBATh HH(POPMALIUIO, IPE/ICTABIEHHYIO Ha YepTekKax;

. pemars 3aja4i FreOMETPUIECKOT0 COJIEPKAHUS, B TOM YHCIIE B CUTYalUsIX, KOTraa
QJITOPUTM PELICHUs HE CIIeIYyeT SIBHO U3 YCIOBUS, BBIIOIHAT HEOOXOIUMBIE JUISl PeILICHHS
3aJ1a4M JONOJIHUTEIbHBIE IOCTPOEHNUS, UCCIIE0BATH BOZMOXKHOCTh IIPUMEHEHUS TEOPEM U
(bopMyn Ui peleHus 3a1a4;

o (bopMyIHpPOBATh U 10Ka3bIBaTh T€OMETPUYECKHE YTBEPIKICHHSL.

B noBceHeBHOM KU3HHM M TIPH M3YYCHHUH APYTHX NPEIMETOB:

. COCTaBJISITh C UCIIOJIb30BAHUEM CBOICTB r€OMETPUUECKUX (PUTYp MaTEMaTHUYECKHE
MOJIEJIN JUIsl PELICHUs 3a4a4 IPAaKTHYECKOr0 XapaKTepa U 3aJ1a4 U3 CMEXHBIX JUCLHUIIINH,
HCCIJIEIOBATh MOIYUEHHBIE MOJIEJIN U UHTEPIIPETUPOBATH PE3YJIBTAT.

OTHOLICHUSA
° Brageth moHsATHEM OTHOIIEHUS KaK METaIllpeIMETHBIM;
) CBOOO/IHO OMIEPUPOBATH MOHATUSMU: PABEHCTBO QUTYD, paBHBIC (DUTYPBI, PABEHCTBO

TPEYTrOJIbHUKOB, MAPAJIIEILHOCTD MPSAMBIX, IEPIEHANKYIIPHOCTD IPSIMBIX, YTIIbl MEXITY
MPSIMBIMU, TIEPIIEHANKYJISP, HAKJIOHHASL, TPOEKLIUA, o1odue ¢puryp, nogooHbIe GUrypshl,
110/100HBIE TPEYTOJIbHUKH;

o MCIIOJIb30BaTh CBOMCTBA 1M000MS U paBEeHCTBa (PUTyp MPH PEIICHUH 3a/au.

B noBceiHeBHOM KM3HM M NIPM U3YUYEHHHU APYTUX NPeIMeTOB:

o WCII0JIb30BaTh OTHOIIEHHUS I TIOCTPOECHUSI U UCCIIEJOBAHMSI MAaTEMaTHUYECKUX
MoJiesiell 00bEKTOB peaibHOM )KU3HU.

H3mepeHnusi M BbIYUCICHUSA



o CB00OIHO OnIepUPOBATh MOHATUSMH JUTHHA, IJI0IA]h, 00BEM, BETMUMHA yTIiIa KaK
BEJIMYMHAMH, HCIIOJIb30BaTh PABHOBEIMKOCTh U PABHOCOCTABICHHOCTD MIPU PELICHNH 33/1a4 Ha
BBIUUCIICHUE, CAMOCTOSTEIILHO MOyYaTh U HCIIOJIb30BaTh (POPMYJIBI JIsl BBIYMCICHUN TUTOMIA1ei
1 00bEMOB (pUTyp, CBOOOIHO ONIEPUPOBATH MIUPOKUM HAOOPOM (HOPMYJI Ha BBIUKUCICHUE TIPH
pEIICHUH CIIOKHBIX 33/1a4, B TOM YHCJIC U 33/1a4 Ha BBIYUCICHHE B KOMOWHAIMSIX OKPY>KHOCTH U
TPEYTOJIbHUKA, OKPYKHOCTH U YETHIPEXYTOJIBHHUKA, & TAKXKE C IPUMEHEHUEM TPUTOHOMETPHH;

o CaMOCTOSITEITLHO (POPMYITHPOBATH THITOTE3bI M TPOBEPATH X JOCTOBEPHOCTb.

B noBceaHeBHOI1 ;KM3HU M PU U3YYE€HHH IPYTUX NPEAMETOB:

J CBOOOTHO ONIEpUPOBATH (POPMYIJIAMHU TP PEIICHUH 3a]1a4 B APYTHX yUeOHBIX
npeaMeTax v Ipyu MPOBEICHHH HEOOXOIMMBIX BRIYHCIICHUH B pEalTbHOW JKU3HHU.

I'eoMeTpuuecKHe NOCTPOEHUS

. OmnepupoBaTh MOHATUEM HAOOPA AIIEMEHTOB, ONPEACISAIOIINX FTEOMETPHIECKYIO
durypy,

. BJIa/1I€Th HAOOPOM METOJIOB MOCTPOEHUI LIMPKYJIEM U JIMHEUKOM;

o IIPOBOAMTH aHAIN3 U PEAIM30BbIBATh ATAIIBI PELICHUS 3a/1a4 Ha IOCTPOCHHUE.

B noBceqHeBHOM KU3HHU U IPpUA U3YYCHUH APYIUX NPEAMETOB:

J BBITIOJIHATH IOCTPOEHUSI HA MECTHOCTH;

J OLICHUBATh pa3Mepbl pealbHbIX 00BEKTOB OKPYKAIOIIET0 MHUPA.

IIpeoOpa3zoBanus

J OmnepupoBarh IBIKEHUSIMH U TIPE0OPa30BaHUSAMH KaK METaIpeIMETHBIMH
MOHATHUSMU;

. OIIEpUPOBATh NOHATHEM JIBI)KEHHUS U IIpeoOpa3oBaHus mo100us 111 000CHOBAHUH,

CBOOOJTHO BJIAJETh IPUEMaMH ITOCTPOEHUs (PUTYp C MTOMOIIIBIO JIBMXKEHUH U IpeoOpa3oBaHuUs
noj1o0us, a Takke KOMOMHAIMAMU JABWKEHUH, IBUKEHUHN U TpeoOpa3oBaHui;

. HCIOJIb30BaTh CBOMCTBA JIBMKEHUM U TPeoOpa3oBaHui AJisi IPOBEICHUS
000OCHOBaHUS U J10Ka3aTeJIbCTBA YTBEP)KJICHUIN B TEOMETPUU U JIPYTUX YUEOHBIX TpeIMETax;

. M0JIb30BaThCsl CBOMCTBAMHM JIBM)KEHUH U IIpeoOpa30BaHMi MU peLIeHNnH 3a1a4.

B nosceqHeBHOM KU3HHU U NIPU U3YYEHUH APYIUX NPEeIMETOB:

. MIPUMEHSTHh CBOMCTBA JABUKEHUHN U IPUMEHSTH MMOA00HE JUIsl TOCTPOEHU U
BBIYMCIICHU.

BekTopb! M KOOPAMHATHI HA IJIOCKOCTH

. CB0060/1HO OnIepUpPOBaTh MOHATUSAMH BEKTOP, CYyMMa, pa3HOCTh BEKTOPOB,
IIPOU3BEICHUE BEKTOPA HA YUCIIO, CKAJSIPHOE IIPOU3BENCHUE BEKTOPOB, KOOPAUHATHI Ha
IIJIOCKOCTH, KOOPAUHATBI BEKTOPA;

. BJIAZIETh BEKTOPHBIM ¥ KOOPAUHATHBIM METOJOM Ha IUIOCKOCTH I pELICHUS 3a1a4
Ha BBIYMCIICHHUE U JI0KA3aTEIIbCTBA;

. BBIIIOJIHATH C IIOMOILIBIO BEKTOPOB U KOOPAMHAT JOKA3aTEIbCTBO U3BECTHBIX EMY
reoMeTpHuecKuX (PakToB (CBOWCTBA CPEIHUX JIMHUMN, TEOPEM O 3aMeyaTeIbHBIX TOYKaX U T.II.) U
M0JIy4aTh HOBBIE CBOMCTBA U3BECTHBIX (PUTYD;

. UCIOJIb30BATh YPaBHEHUS (GUTYp AJIS peIIeHUs 3a/1a4 U CAMOCTOSITENIbHO COCTaBIATh
YpaBHEHUS OTIENIbHBIX IJIOCKUX QUTYD.

B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEeAMETOB:

. MCIOJIb30BATh MOHATHS BEKTOPOB U KOOPAWHAT JUIs pellieHus 3a/1a4 1o (usuke,
reorpauu U APYruM y4eOHBIM MpEAMETaM.

HcTopusi MaTeMaTUKH



. [Tonnmarh MaTeMaTHKy Kak CTPOrO OPraHU30BAHHYIO CUCTEMY HAay4YHBIX 3HAHUIL, B
YaCTHOCTH BJIAJICTh NMPEACTABICHUSIMHU 00 aKCHOMATUYECKOM MOCTPOSCHUH F€OMETPUH U
MIEPBUYHBIMH MPEACTABICHUSMHU O HEEBKIIUOBBIX T€OMETPHUSIX;

. paccMaTpuBaTh MATEMATHKY B KOHTEKCTE UCTOPUU PAa3BUTHS LIUBWIIM3ALUU U
HCTOPUU Pa3BUTHS HAyKH, TOHUMaTh POJIb MaTEMaTHUKHU B pa3BuTuu Poccuu.

MeToabl MaTeMATHKH

J Brnagets 3HaHUSIMH O pa3IUYHBIX METO/1aX OOOCHOBAHUS U OMPOBEPIKEHUS
MaTEeMaTHYECKUX YTBEPKIEHUN U CAaMOCTOSATEIbHO TPUMEHSTH HX;

J BJIa/IETh HABbIKAMU aHAJIM3a YCIOBUS 3a7aud U OIPEIeICHUS TOAXOASIIUX AJIs
pelIeHns 3a/1a4 U3YyYEHHBIX METO/I0B MIIM UX KOMOWHAIUH;

J XapaKkTepu30BaTh MPOU3BEICHHS UCKYCCTBA C YUYETOM MaTeMaTHYECKUX
3aKOHOMEPHOCTEH B MPUPO/IE, UCIIOIB30BAaTh MAaTEMATUYECKHUE 3aKOHOMEPHOCTH B
CaMOCTOSITEJIbHOM TBOPUYECTBE.

2. COOJEP) KAHUE YYEBHOI'O IPEIMETA «<MATEMATHUKA»

CopepxaHre KypcOoB MaTeMaTHKH S5—6 KJaccoB, aureOpsl M TeoMeTpudn 7-9 KiaccoB
OOBEIMHEHO KaK B HCTOPUYCCKU CIIOXKHUBIIMECS JIMHUU (YHCIIOBas, anreOpamdeckas,
reoMeTpuyeckas, (QyHKIHUOHAIbHAs U [Ip.), TaAK U B OTHOCHUTEIHHO HOBBIE (CTOXACTHYECKas
JTUHUS, «pealibHas MaTemaThkay). OTAenbHO TMpEeACTaBIEHBl JUHUS CIOXKETHBIX 3ajad,
UCTOpUYECKasl INHUS.

DJieMeHThI TEOPUU MHOKECTB M MATEMATHYECKOI JTOTHKH

Cormacao ®I'OC ocHOBHOTO 00111eT0 00pa30BaHUs B KypC MaTeMaTHUKH BBEICH pa3el
«Jloruka», KOTOPHIN HE TIPEIoJIaracT JOIMOJHUTEIHHBIX YaCOB HAa U3YYCHUU U BCTPAMBACTCS B
pa3nIUyYHbIE TEMbl KypCOB MaTeMaTUKH M HH(POPMATHKU U TpeaBapsercs O3HAKOMJICHHEM C
AIIEMEHTaMU TEOPHH MHOXKECTB.

MHo:kecTBa U OTHOLIEHUSI MEKIY HUMU

MHOX€eCTBO, Xapakmepucmuieckoe C80LCmME0 MHONCECmaa, SIEMEHT MHOXKECTBA, 1y Cmoe,
KOHeuHoe, OeckoHeuHoe MmHodcecmeo. IlogmHOXkecTBO. OTHOIIEHHWE TPHUHAICKHOCTH,
BKJIFOUEHUSI, PaBEHCTBA. DJIEMEHTHI MHOXKECTBA, CIOCOOBI 33JJaHUsI MHOXKECTB, PAaclO3HAaBaHUE
MTOJIMHOKECTB U DJIEMEHTOB IMOJMHOKECTB C UCIIOJIb30BAaHUEM KPyTOB Diijepa.

Onepanuu HaJl MHOKeCTBAMU

[Tepeceuenne u oObeTUHEHHE MHOXKECTB. Pa3HOCTP MHOXKECTB, JIOTIOJHEHHE MHOXKECTBA.
WNuTepnperarnus onepanuii HaJ MHOXKECTBAMH C TIOMOIIBIO KPYToB Diinepa.

JJIeMeHTbI JIOTUKH

Omnpenenenue. YTBepkaeHUs. AKCHOMBI U TeopeMbl. Jloka3aTenbcTBO. Jloka3aTeabCcTBO OT
npotuBHOTO. TeopeMa, oOpatHas qaHHOU. [IpuMep u KOHTpIpUMED.

Bricka3biBaHus

HcTuHHOCTD U TOXKHOCTH BhICKa3biBaHUS. CI0XKHBIC U IPOCTHIC BBICKa3bIBaHUs. Oniepaiiuu
HaJ BBICKA3bIBAHUSMU C WCIOJIB30BAHUEM JIOTUYECKUX CBS30K: W, WM, HE. YCIOBHBIC
BBICKA3bIBaHUS (MMILTUKALINH).

Conep:kanue Kypca MaTeMaTHKH B 5—6 kJiaccax

HartypaJjibHble YHcJIa U HYJIb

HartypaabHbIii psii Yuces ¥ ero CBOMCTBa



HatypanpHoe 49mciio, MHOXECTBO HATypalbHBIX YHCEI M €ro CBOICTBa, M300pakeHue
HaTypaJIbHBIX YHUCEJI TOYKAMH Ha 4YMCIOBOM IpsMOM. lcmonp30BaHME CBOWCTB HATypPaJIbHBIX
YyyCell IPU PEUIEHUH 3a1a4.

3anuch M YTeHHe HATYPAJBHBIX YK CeJ

Paznuune wmexnay mmdport u umciom. Ilo3unmoHHas 3amuch HATYpalIbHOTO YHCIA,
MMOMECTHOE 3HaueHue IUPBI, pa3psIbl M KJIACChl, COOTHOIICHUE MEXIY IBYMS COCEIHUMU
pa3psAAHBIMU €IMHUIIAMU, YTEHHUE U 3aMUCh HATYPaIbHbBIX YHCEI.

OxkpyriieHue HATYPAJbHBIX YK CeJ

Heob6xomumocTs okpyrienus. [IpaBuiio okpyrieHus: HaTypadbHbBIX YUCEN.

CpaBHeHHe HATYPAJIBHBIX YHCeJl, CPaBHEHHUE ¢ YncjioM ()

[ToHsiTHE O CpaBHEHMHU YHUCEN, CPABHEHHE HATYPAIBHBIX YUCEN JIPYT C APYTOM U C HYJIEM,
MareMaThJyecKas 3aluch CPaBHEHHH, CIIOCOOBI CPAaBHEHHUS YHCEI.

JeiicTBUA ¢ HATYPAJIBLHBIMU YHUCJIAMU

CnoxxeHue M BBIUMTAHHUE, KOMIIOHEHTHI CIIOKEHUS U BBIYMTAHUS, CBA3b MEXAY HHUMH,
HAXO0XJIEHUE CYMMBbI U Pa3HOCTH, U3MEHEHUE CYMMbI U Pa3HOCTU MPHU U3MEHEHUU KOMIIOHEHTOB
CIIOKEHUST U BEIYUTAHUS.

YMHOXKEHUE M JAEJIEHUE, KOMIIOHEHTBl YMHOXKCHHUS W JCIICHUS, CBSI3b MEXKIY HHUMHU,
YMHOXEHHE U CJIOKEHUE B CTOJIOMK, JCJIEHUE YTOJKOM, MPOBEpKa pPe3yJibTara C IMOMOIIbIO
MIPUKHUJIKK ¥ OOPaTHOTO JICHCTBHS.

[lepemecTuTENnbHBII W COYETATENIBHBIA  3aKOHBI  CJHOXKEHUS WU YMHOMKCHMS,
pacrpeenuTeNbHbIN 3aKOH YMHOXEHUSI OTHOCUTEJIBHO CJIOXKEHHS, 000OCHOBAaHWE AJITOPUTMOB
BBITTOJIHEHUS apU(PMETUIECKUX JICHCTBUN.

CreneHb ¢ HATYPAJIbHBIM NOKa3aTejeM

3anuck yuciaa B BUAEC CYMMBI Pa3ps/IHBIX CJIaraeMbIX, MOPSIOK BBITOJTHEHUS JEHCTBUN B
BBIPAXKEHHAX, COJIEPKAIIMUX CTENEHb, BBIYMCICHUE 3HAYEHUN BBIPAKEHUM, COJIEpKAIINUX
CTETIEHb.

YucaoBble BbIpaKeHU s

HucnoBoe BbIpaXEHHUE U €r0 3HAYEHHUE, MOPSAI0K BBINOJHEHUS JEHCTBU.

JleneHue ¢ ocTaTKOM

Jlenenne ¢ OCTaTKOM Ha MHOXKECTBE HATYpaJbHBIX 4YHCEN, CBOMCTBA JICJIICHUS C
octaTkoM. [IpakTrueckue 3a1a4u Ha JEJIEHNUE C OCTATKOM.

CBoiicTBa ¥ IPU3HAKM J1€JIUMOCTH

CBOICTBO IETUMOCTH CYMMBI (pa3HOCTH) Ha uucio. [Ipu3naku genumoct Ha 2, 3, 5, 9,
10. pusHaku nenmumocTH Ha 4, 6, 8, 11. Jloka3aTenbCTBO MPU3HAKOB JISTMMOCTH. Permenue
MPAKTUYECKUX 3a]1a4 C IPUMEHEHUEM PU3HAKOB JEITUMOCTH.

Pa3zno:xxeHue yuciaa Ha MPOCTbIe MHOKUTEIH

[IpocThie u cocTaBHBIC YKCa, peneTo Dparochena.

Paznoxxenue HaTypambHOrO 4uMcCiIa HAa MHOKHMTENH, PA3JI0KEHUE HA MPOCTHIE MHOKHUTENH.
KonuuecTBo nenuteneil 4yucia, ajlropuT™ pasjoKEeHHs YUCIAa Ha TMPOCTbIE MHOXHUTENH,
OCHOBHas TeopemMa apupMETHKH.

AuiredpanyecKkue BbIpasKeHUs1

Hcnonb3oBanue OykB Jisi 0003HAYCHUS YKCEN, BBIYUCICHUE 3HAUYCHUS alNreOpamuecKoro
BBIpXXEHUS, IPUMEHEHHE aNreOpanvyecKiuX BBIPAKEHUHN JUIS 3alCH CBOWCTB aprU(pMETHUECKUX
JeNCTBH, MpeoOdpa3oBaHre ANreOpanvdecKiX BhIPaKEHHI.

Jeauresin M KpaTHbIE



JlenuTenb M €ro CBOWCTBA, OOIIUI MenuTeNh ABYX M Oojiee uucen, HauOONbIIUNA O0Imui
JIeJINTENb, B3aUMHO IIPOCThIE YHMCIIAa, HAX0XK/IeHUE Hauboublero oduero aenurend. KpatHoe u
€ro CBOICTBa, o0IlIee KpaTHOE ABYX M OoJjiee yucels, HaMMEHbIee O0IIee KpaTHOE, CIIOCOObI
HAXO0X/ICHHUS HAUMEHBIIIEro 00IIEro KpaTHoro.

Jpoou

OO0bIKHOBEHHBIE IPOOH

Honsi, dwacth, ApoOHOE uwmcio, Apodb. [IpoOHOE [HMCIO Kak pe3ylbTaT JeNICHUS.
[IpaBusbHBIE U HETPAaBUIIbHBIE APOOH, CMEIIaHHAas P00k (CMEIaHHOE YHCIIO).

3anuce HaTypaIbHOTO YKCia B BUE ApoOu C 3aJaHHBIM 3HaMEHaTeNeM, Ipeodpa3oBanue
CMEIIaHHOW IpoOU B HEMPABHIIbHYIO Ip00b M HA0OOPOT.

[IpuBenenue npobeit k odmemy 3HameHaTen. CpaBHEeHHE OOBIKHOBEHHBIX APOOCH.

CrnoxeHure ¥ BBIYMTaHUE OOBIKHOBEHHBIX Apo0eil. YMHOKEHNE U JiefieHHe 00BIKHOBEHHBIX
IpoOei.

ApudmeTnueckue IeCTBHUS CO CMEIIAHHBIMU JPOOSMHU.

Apudmerndeckne IeiHCTBUS C IPOOHBIMU YHCIIAMHU.

Crioco0b1 paroHaTN3aiK BEIYMCICHUH U X IPUMEHEHUE TIPU BHITIOJTHEHUH JICHCTBHIA.

JecATHYHBIE IPOOH

Lenass m apoOHas yactu necsaTHuHOW npodm. IIpeoOpazoBaHHE AECATUYHBIX IpoOel B
oObIKHOBeHHbIE. CpaBHEHHME JecATUYHBIX JpoOeit. CloXeHHE M BBIYUTAHHE JECSITUYHBIX
npobeil. OkpyrieHue AEeCATUYHBIX ApoOel. YMHOXEHUE U JeJIeHHEe JIECSITHYHBIX IpOOei.
[Ipeobpa3oBanre OOBIKHOBEHHBIX IpoOeil B aecsatuuHble Apoou. KoHeuHble n OeckOHEUYHbBIE
JECSITUUHBIE TPOOH.

OTHomeHne ABYX Ynces

Macmtab Ha mane u kapre. [Iponopruu. CBoiicTBa nponopuuii, NpuMeHEeHUE MPOTOPIHI
Y OTHOIIECHUI IIPU PEILIEHUH 3aa4.

Cpennee apudpmernyeckoe yucesa

Cpennee apudmernyeckoe IByX uucen. M3oOpakeHue cpelHero apupmMeTndeckoro AByX
YUCeJl HAa YUCIOBOM MNpsAMOW. PelreHne mNpakTHMYECKUX 3a7a4 € IMNPUMEHEHHEM CpPEIHEro
apupmernueckoro. CpegHee apudMeTHuecKoe HECKOIbKUX YU CEN.

IIpoueHTsI

[TonsiTre npoueHTa. Beiuncnenre mpoueHTOB OT YKcia U YUClia 0 U3BECTHOMY MPOIIEHTY,
BBIpQKEHHE OTHOIIEHHS B TMPOLEHTax. PelleHne HEeCIOXKHBIX NPAKTUYECKUX 3a7ad ¢
IIPOLIEHTaMHU.

J{narpamMmbI

CronbuaTble M KpyroBble JuarpaMMbl. M3pneueHue uHGpOpMALMM U3 JAHArPaAMM.
H306padicenue ouazpamm no 4ucio8blm OAHHLIM.

PanunonaJjibHbIE YHCJIa

ITosi0kuTEIbHBIC M OTPHIIATEIbHBIC YHCJIA

N300pakeHue yrcea Ha YUCIOBOM (KoopanHaTHOM) nmpsamoil. CpaBHeHue uucen. Moayib
4lClla, TEOMETpUYECKass MHTEPIpETalds MOIYJs 4ducia. JeHCTBUS € IOJIOKUTEIbHBIMU U
OTpULATEbHBIMH YMCIIaMU. MHOXECTBO LIENBIX YUCEIL.

Ilonsitne o0 panuoHaJbLHOM u4Mcie. [lepsuunoe npeocmagieHue o0 MHONCECHEE
payuonanvhslx yucen. JIeMcTBUs ¢ pallMOHATbHBIMHU YHCIaMH.

Pelienue TeKCTOBBIX 32124

Eaunuubl uM3MepeHMii: JUIMHBI, IUIOIIAAM, OOBEMa, MAacchl, BPEMEHH, CKOPOCTH.
3aBUCUMOCTH MEXY €IUHULIAMHU U3MEPEHUS KaXXA0M BEIMUMHBL. 3aBUCUMOCTH MEXKITY



BEJIMYMHAMU: CKOPOCTb, BPEMs, PACCTOSHHE; IMPOU3BOAMUTENBHOCTh, BpeMs, paboTa; IeHa,
KOJIMYECTBO, CTOUMOCTD.

3agauu Ha Bce apuMeTHYECKHE NelCTBUSA

Pemenue TeKCTOBBIX 3aau apudmerudeckuM crocodom. Mcmonb3oBanue Tabmuil, cxem,
4epTexKeH, APYTUX CPEACTB MPEACTABICHUS JAHHBIX IIPU PEILIEHNUH 3aJa4H.

3agaum HA IBUKEeHUE, Pa00Ty M MOKYNKH

Pemenue HeCIOXKHBIX 3aj]a4 HA JABM)KEHUE B IIPOTHUBOIIOJIOKHBIX HAIPABICHUSX, B OJTHOM
HAaIpaBJICHUH, [BIKEHHE IO pPEKE M0 TEYEHMIO W NPOTHB TedeHus. PemieHue 3agau Ha
coBMecTHYIO0 padoty. [Ipumenenue npoGeit mpu pemieHnu 3aaay.

3agayu HA YACTH, 101, IPOIEHTHI

Pemenue 3a1au Ha HaXOX/I€HUE YacTH YHCIIa U YHUCIa MO ero 4yactu. Pemenue 3agay Ha
MpOLEHTHI U Aoiu. [IpuMenenne nponopiuil Npu peuieHuy 3a1ay.

Jlormueckue 3agaum

Pemenune HeCHOXKHBIX JIOTMYECKUX 3ajad. Peuienue Jno2udeckux 3a0ay ¢ HOMOUBIO
epagos, mabauy.

OcHOBHbIE METOJbl PpelleHus] TEeKCTOBbIX 3aja4y: apuPpMeTHdYecKuil, mepedop
BapHaHTOB.

Harasignas reomerpust

@urypsl B okpyxatomiem mupe. Harnsausle npencraBieHus o (urypax Ha IJIOCKOCTH:
npsiMasi, OTpe30K, JIy4, yToJl, JIoMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KpyT. UeTbIpexXyroyibHUK,
MPSIMOYTOJIbHUK, KBaApaT. TpeyronbHUK, 6uodbl mpeyonvHuxkos. [lpasunvuvie MHO20Y201bHUKU.
N306paxkeHre OCHOBHBIX T€OMETpUUECKUX GUTyp. Bzaumuoe pacnonodiceHue 08yx Npamulx, 08yxX
OKpYJICHOCIEN, NPAMOU U OKpydcHocmuy. JlnuHa oTpeska, JoMaHOW. ExavHMIBI n3MepeHus
ekl [Toctpoenue orpeska 3ajanHoN MHBL. Buasl yrios. I'pagycHas mepa yria. M3mepenue
U TIOCTPOEHHUE YIJIOB € TIOMOIIBIO TPAHCIIOPTHUPA.

[Tepumerp MHOrOyronapHuKa. [loHsTHE MTOMAAN PUTYDPBI; SAMHUIIBI U3MEPEHUS TUIOIIA N,
[Inomanpe mnpsMoyroibHHKa, KBaaparta. [lpubnukeHHOe u3MepeHHe Iomaaun ¢uryp Ha
KietuaTout Oymare. Pasnosenuxue gueypul.

Harnsoueie npenactaBieHus O MPOCTPAHCTBEHHBIX (QUTypax: KyO, Mapaisenenumnes,
npu3Ma, nupamuia, map, chepa, KoHyc, nuiauHap. M3o0paxkeHrne MpOCTPaHCTBEHHBIX (UTYP.
Ilpumepvr  ceuenuii. Mnocoepannuku. Ilpasunvruvie muococpannuxu. llpuMepsl pa3BepTOK
MHOT'OTPaHHUKOB, IUJIUHAPA U KOHYCA.

[Tonstue obbema; enuHUIBl 00beMa. OOBEM MPSAMOYTOJBHOIO Mapajienenunena, Kyoa.

[Tonsitue o paBeHctBe ¢uryp. LleHTpanbHas, oceBasi U 3epkaibHas CUMMETPUH.
N3o0pakeHne CHMMETPUIHBIX QUTYP.

Pemenne nmpakTu4eckux 3ajad ¢ IPUMEHEHUEM MPOCTEUIIUX CBONCTB QUTYD.

HcTopusi MaTeMaTHKHU

Tossnenue yughp, 6yxs, ueponughos 6 npoyecce cuema u pacnpeoenenus npooyKmos Ha
Jpeenem bnuscnem Bocmoke. Césase ¢ Heonumuueckoii pegontoyueil.

Pooicoenue wecmuoecamepuynou cucmemvl cuucienus. Ilosgnenue decaAmuuHoll 3anucu
uycer.

Poowcoenue u pazsumue apugpmemuxu namypanvnoix yucen. HOK, HO/[, npocmuie uucaa.
Pewemo Spamocghena.

llosenenue nynsa u ompuyamenvbHulx yucen 8 mamemamuxe opesHocmu. Ponv Juoganma.

Ilouemy (—1)(—1) =+1?



Jlpobu 6 Basunone, Ecunme, Pume. Omkpvimue decsaimuunvix Opobeil. CmapunHule
cucmemvl mep. [lecamuynvle 0poou u mempuueckas cucmema mep. JI. Maenuyxuii.

ConeprxaHue Kypca MaTeMaTHKH B 7-9 Kiiaccax

Auredpa

Yucaa

PanmonaJbLHbBIE YHCIa

MHo3ecTBO palMoHaIbHBIX uncen. CpaBHEHUE pallMOHAIBHBIX uncen. [leiicTBus ¢
palMoHAIBHBIMU YnciaMu. [lpedcmasnenue payuoHaibHo20 Yucia 0ecamuyHol Opoowio.

HppaunuoHajbHbIe YHCIa

IlonsiTne uppannMoHanpbHOro uucia. PacnosHaBaHMe HMppanMOHANBHBIX yucen. [Ipumepsl

J0Ka3aTenbcTB B anredpe. MppalroHalbHOCTH YHUCIa \/E . IlpuMeHeHue B TIe€OMETpPHUH.
Cpasnenue uppayuonanvnvix uucen. Mroocecmeo 0eucmseumenbHbix Yuce.

ToxaecTBeHHbIe  NPeoOpPa30OBAHMA

YucinoBble 1 OyKBeHHbIE BbIPAKEHUSA

Boipaxkenue c¢ nepemeHHOW. 3HaueHue BblpakeHMs. [lopcraHOBKa BbIpaXKEHHI BMECTO
IIEPEMEHHBIX.

Lenbie BoIpaKeHUs

CreneHb ¢ HaTypaJbHBIM IOKa3aTeleM M ee cBoicTBa. [IpeoOpa3oBaHusi BbIpa)keHHIH,
COJIEprKaIlMX CTEINEHU C HATYpaJIbHbIM I10Ka3aTeeM.

OpHowieH, MHorowieH. JleWcTBUS C OJHOWIEHAMHM W MHOTOWIEHaMHU (CIOXEHHE,
BbIUUTAHUE, YMHOXKEHHE). POPMYJIbI COKPAILIEHHOI'O YMHOKEHUS: pa3HOCTh KBAJpaTOB, KBapaT
CYMMBbI U pa3HOCTH. Pa3iojkeHne MHOroul1eHa Ha MHOYKUTENIN: BHIHECEHHE OOILIET0 MHOXHUTEIS
3a CKOOKH, epynnupoexa, npumeHenue @Hopmyn CcOKpawjeHno2o ymuodxcenus. Keaopammuiii
mpexuieH, pasilodceHue Keaopamto20 mpexuiena Ha MHONCUMENU.

JIpoOHO-panuoOHAIbLHbIE BHIPAKEHUS

Crenenp ¢ wnenbIM mokaszateneM. IlpeoOpa3oBanue IpoOHO-TUHEMHBIX BBIPAKEHUM:
CIIO)KEHHE, YMHOXKEHUE, JIeIeHue. Aneeopauueckas opoobs. [onycmumvie 3Hauenuss nepemenHblx
8 OpobHO-payuoHanvhvix evipadcenusx. Coxpawenue ancebpauveckux opobet. I[Ipusedenue
aneebpaudeckux Opobei k odbwemy 3HameHameno. [lelicmeus ¢ aneebpauyeckumu OpooOImMu.
Ccllodcenue, 8blYUManue, YMHodCeHue, oellenue, 6036e0eHUe 8 CIENneHtb.

IIpeobpazosanue gvipasiceHull, cOOePHCAUUX 3HAK MOOYIIA.

KBanpaTHbie kKopHH

Apudmernueckuii KBajpaTHbBIM KopeHb. [IpeoOpa3oBaHue BBIpa)K€HUH, COJEPIKALINX
KBaJIpaTHbIE KOPHU: YMHOJKEHHUE, [EJIEHHWE, BBIHECEHHUE MHOXXMTENS H3-TI0J 3HaKa KOpHS,
gHeceHue MHOJCUMENS OO 3HAK KOPHA.

YpaBHeHHUsI M HEPABEHCTBA

PaBencrBa

Uucnosoe paBeHCTBO. CBOMCTBA YHUCIOBBIX PAaBEHCTB. PABEHCTBO € MEPEMEHHOM.

YpaBHeHus

[TonsiTve ypaBHEeHUS U KOPHA ypaBHEHUs. [Ipedcmasnenue o pasHoCUIbHOCMU YPAGHEHUII.
Obnacmo onpedenenus ypasHenus (001acmMb OONYCMUMbBIX 3HAYEHUL NEPEMEHHOIL).

JInneiiHoe ypaBHeHMe M €r0 KOPHH

Pemenue nuHelHbIX ypaBHeHUH. Jlunetinoe ypasuenue ¢ napamempom. Koauuecmeo
KOpHell TUHelH020 ypasHenus. Peulenue nuneltiHblx ypasHeHut ¢ napamempom.

KBaapaTHoe ypaBHeHHe U ero0 KOPHHU



KBagparuble ypaBHeHusi. HemonHble  KBagpaTHble  ypaBHEHUs.  JIMCKpUMUHAHT
KBaJpaTHOro ypaBHeHMs. DopMyna KOpPHEHM KBaJpaTHOro YypaBHeHUs. Ieopema Buema.
Teopema, obpamnas meopeme Buema. Pemienue KBaJpaTHBIX YpaBHEHUI:MCIIOIB30BaHHUE
dbopMynbl IS HAXOXKICHUS KOpHEH, ecpaghuueckuti Mmemoo peuieHus, pasiodceHue Ha
MHOXMCUmenu, noobop KopHell ¢ UChoib3oganuem meopemsvl Buema. Konuuecmeo kopnetl
K8AOPAMHO20 YPABHEHUS 8 3A8UCUMOCIU OM €20 OUCKpUMUHAHma. buxkeadpammuvle ypagHeHusl.
Vpaeuenus, ceooumvle k nuHetinblm U kéaopamuwvim. Keaopammuvie ypasnenus c napamempom.

JIpoOHO-panuoHAJIbLHbIC YPABHEHUS

Pemenne mpoctedmmx ApoOHO-IMHEHHBIX ypaBHEHHN. Pewienue OpoOHO-payuoHaIbHbIX
VPABHEHUII.

Memoowi pewienus ypasHenuii. Memoovl pasHOCUNbHBIX NPeoOpa308anull, Memoo 3aMeHbl
nepemenHol, epaguueckuii memoo. Hcnonv3osanue c6oiicme hyHKyuil npu peueHuu ypasHeHull.

Ipocmeiiuue uppayuonanvuvie ypagnenus euda (| f(x) =a, \/ f(x) = \/ a(x) .

Ypasnenus suoa X"=a .Vpasnenus 6 yenvix uucnax.

Cucrembl ypaBHeHM i

VYpaBHeHUe ¢ ABYyMsI IepeMEHHbIMU. JInHEITHOE ypaBHEHUE C IByMS IIEPEMEHHBIMU.
Ipamas kax epaghuueckas unmepnpemayus TUHEUHO20 YPAGHEHUS C O8YMsl NEPEMEHHbIMU.

IlonsiTe cucreMbl ypaBHeHH. Pellienne cucreMbl ypaBHEHUN.

MeTopl pereHus CUCTEM JIMHEHHBIX YPaBHEHHIA C IByMsI IEPEMEHHBIMU: epaguieckui
Memoo, Memoo Cl0MHCEeHUsl, METO]T TIOJICTAHOBKH.

Cucmembl TUHEUHbIX YPABHEHUL C NAPAMEMPOM.

HepaBencrBa

Uucnossie HepaBeHcTBA. CBOICTBA YHCIIOBBIX HEPAaBEHCTB. [IpoBepka cripaBeisTMBOCTH
HEPaBEHCTB IPH 33JaHHBIX 3HAUYEHUSIX T€PEMEHHBIX.

HepaBenctBo ¢ nepemenHoit. CTporue u HecTporue HepaBeHcTBa. QOacme onpedeneHus
HepaseHcmea (001acms 0ONYCMUMbIX 3HAYEHUT NEPEMEHHOL).

Pemenue nuHEeHBIX HEPABEHCTB.

Keaopamnoe mnepasencmeo u eco pewenus. Pewenue «eadpamHvlx HepaBeHCMS:
UCNONb306aHUe CBOUCME U 2paghuKka KeaopamudHou @YHKYuu, Memoo UHMEPBANos. 3anuco
peuwenus KeaopamHtoz20 HepaeeHCcmad.

Pewenue yenvix u 0pooHO-payuoHanbHbIX HEPAGEHCME MEMOOOM UHMEPBATIOB.

Cucrembl HepaBeHCTB

CucremMbl HEpaBEHCTB C OJHOM NEpPEeMEHHOW. PelreHne cucTteM HEPABEHCTB C OJHOMN
MIEPEeMEHHON: JIMHEWHBIX, K8aodpamHuvlx. V300pa’keHue peuieHus] CUCTEMbl HEpPaBEHCTB Ha
YHUCIIOBOM MPSMOMN. 3alUCh PEIIEHUSI CUCTEMbBI HEPABEHCTB.

DOyHKIUHA

IHonsitne pyHkumMu

JlekapToBbl ~ KOOpAMHATBl Ha  IlockocTH. dopMmupoBaHHME  MpEACTaBICHUH O
METanpeIMETHOM MOHSTUU «KOOpAWHATh». CrocoObl 3agaHus (QYHKUMN: aHAIUTUYECKH,
rpaduueckuii, Tabnuuneiid. ['padux ¢ynkumu. I[Ipumepsl (yHKIMHA, TOTy4aeMbIX B Mpolecce
UCCIIEIOBAHMSI Pa3IMYHBIX PEaJIbHBIX MIPOLIECCOB M peIIeHHs 3a/1a4. 3HaueHne QYHKIIUU B TOUKE.
CpoiictBa (yHKIMIA: 001aCTh OINpEaeNieHUsl, MHOXKECTBO 3HAUYEHUH, HYIH, MPOMEXKYTKH
3HAKOIIOCTOSIHCTBA,  YeMmHOCMb/HeuemHOCmb,  TIPOMEKYTKH — BO3pacTaHUsl M yObIBaHHUA,
HauOoJbIIIee U HAaNMeHbIee 3HaYeHus. VccnenoBanue GpyHKuuu mo ee rpaduky.

[IpencraBnenne 06 acCUMIITOTaX.



HenpepsiBHocTh pyHKIMM. KycO4yHO 3a1aHHBIE (YHKLIUU.

JIuneiinas pyHKIus

CoiicTBa u rpaduk TuHeHON QyHKIMH. YTI0BOM KO3 dUIMEHT npsmoid. Pacrionoxxenue
rpaduka JUHEHHONH (YHKIHMH B 3aBHCUMOCTH OT €€ YIJIOBOTO Kod(QHIMeHTa U CBOOOIHOTO
yneHa. Haxoxaenune kod3pduuueHTOB IWHEHHONH (YHKIMM 10 3aJaHHBIM  YCIIOBHSIM:
IIPOXOXKJICHHE MPSAMON uepe3 ABE TOUYKM C 3aJaHHBIMU KOOpPAMHATaMM, NPOXOXKJIECHUE HPIMOM
yepes IaHHYI0 TOYKY U MapajuieIbHON JaHHON MPSIMOM.

KBagparuunasa pyHkums

CpoiictBa u rpaduk KBagparuyHoii ¢GyHKuuu (mapabomna). Iloctpoenme rpaduka
KBaJpaTU4YHON (PyHKIMH 10 ToukaM. HaxoxaeHnue Hyleil KBagpaTHUHOW (DYHKIIMH, MHOXKECTBA
3Ha4eHUH, IPOMEXKYTKOB 3HAKOIIOCTOSIHCTBA, IPOMEKYTKOB MOHOTOHHOCTH.

OopaTHasi NPONOPUMOHAJIBLHOCTH

k
CaoiictBa pynkuuu Y =— y = —. ['unep6ona.
X x

I'paghuxu pynxyuii. Ilpeoopazosanue epagurka pynkyuu  y =f (X) 012 nocmpoerus

epaguros Qynkyutl 6u0a y — af (kx + b) + c -

I'padpuxu @ynxyuii y = a+L, y =% y=3,y=x|

X +b

IMocsienoBaTeIbHOCTH U MPOTPecCHH

YucnoBass ~ moCIeOBAaTEIbHOCTh.  [IpUMepbl  YMCIOBBIX  IOCIEIOBATEIBHOCTEH.
beckoneunble  mocienoBaTeNbHOCTH. ApudMernyeckas Tporpeccusi H €€ CBOWCTBA.
I'eomerpuueckas mnporpeccus. @Dopmyna oOmero uwieHa W CyMMBl N TIEPBBIX YJICHOB
apupMeTHUecKoi U reoMeTpudeckoil nporpeccuif. Cxoasimascs reoMeTpudeckast Iporpeccusl.

Pemenne TeKCcTOBBIX 3a1a4

3agauu Ha Bce apudmMeTHYecKHe AeliCTBUS

Pemenue TekcTOBBIX 3ajau apudmerndeckuM crocodbom. Mcnonb3oBanue Tabmul, cxem,
yepTexkell, APyrux CpecTB MpeICTaBICHHs JaHHbBIX IPU PEIICHUH 3a/1a4H.

3agaun Ha IBHKeHHE, Pa00Ty M MOKYIIKH

AHanmu3 BO3MOXXHBIX CHUTyallMil B3aUMHOT'O PAcIOOKEHHUsI OOBEKTOB MPU UX ABMIKEHHH,
COOTHOILIEHUS] 0ObEMOB BBINOIHAEMBIX pabOT ITPH COBMECTHOM padoTe.

3agaum Ha YacTH, 10JIM, IPOLEHTHI

Pemenue 3a1ay Ha HaxOXJI€HHE YacTH YKCa M YUCIa IO ero 4actu. PemieHue 3amau Ha
MPOLEHTHI U Aosu. [IpuMenenne nponopiuii Npy perieHuy 3a1ad.

Jlornyeckue 3agaun

Pemenune noruueckux 3agay. Pemenue poruyeckux 3afay ¢ MOMOINbIo rpadoB, TaOIHII.

OcHOBHBbIE MeTOAbI pelleHHs] TeKCTOBBIX 3aja4: apudmMeTnueckuii, anredpandeckui,
nepebop BapuaHTOB. llepBuUuHBIE NpeACTaBICHUS O JAPYTUX METOJaX peLIeHHus 3a7ay
(reomeTpuyeckue U rpadudeckre MeTobl).

CTaTHCTHKA U TeOPHUsI BEPOSITHOCTEI

CraTucTHKa

Tabnmuynoe u rpaduveckoe mpencTaBieHNe JaHHBIX, CTOJIOYAThIE M KPYTOBBIE AHATPaMMBI,
rpad UKy, MPUMEHEHUE TUarpaMM U rpa(uKoB IJIsl OTMCAHMSI 3aBHCUMOCTEH pealbHBIX BEJTUYHH,
u3BIedeHne wHGopManuu u3 Tabmui, aquarpaMm U rpadukoB. OnucaTenbHbIE CTATUCTHYECKUE
MOKa3aTeIM YHUCIOBBIX HAa0OpOB: cpenHee apu(MeTHdeckoe, MeauaHa, HauoOosbliee U
HaMMEHblIee 3HaYeHusl. Mepbl paccenBaHus: pa3Max, AUCHIEPCUs U CTAHIapTHOE OTKIIOHEHHE.



CiyuaiiHasi UBMEHYMBOCTh. MI3MeHUMBOCTh Npu U3MEpeHUsX. Pewarowjue npasuia.
3akonomepHocmu 6 USMEHYUBLIX BETUHUHAX.

Cayuaiinbie coObITHS

Crayyaiinple OMBITH (IKCIIEPUMEHTHI), 3JEMEHTAapHbIE CllydailHble COOBITHS (HMCXOJBI).
BepositHocTi  anemeHTapHbIX  coObITMH. CoOBITHS B CIOy4YalHBIX OKCHEPUMEHTAaX |
0J1aronpUATCTBYIOIINE IEMEHTapHble cOObITUA. BeposTHOCTH cityyailHbIX cOOBITUI. OIBITHI C
PaBHOBO3MOXKHBIMH 3JIEMEHTapHbIMU COOBITHSAMH. Kilaccndyeckue BepOSTHOCTHBIE OIBITHI C
UCIOJIb30BaHUEM MOHET, KyOukoB. [IpencraBineHue coOBITHI ¢ IOMOIIBIO AMarpamm Diijepa.
[IpoTuBOMONIOXKHBIE COOBITHSA, OOBEAMHEHHE U IepecedeHue coOblTuil. IlpaBuio cioxxeHus
BepoaTtHocTe. CiydaiiHblii  BbIOOp. IlpencraBieHue SKcnepUMeHTa B BUAE  JIepeBa.
HesaBucumelie COOBITHSI. YMHOXEHUE BEpPOSITHOCTEN HE3aBUCUMBIX COOBITHH.
[TocnenoBarenbHble HE3aBUCHMbIE HCHBbITaHUA. lIpeicTaBieHue O HE3aBUCUMBIX COOBITHSX B
AKU3HU.

JJIeMeHThl KOMOMHATOPHKH

[IpaBua0 yMHOXEHHUS, IepecTaHOBKH, pakTopuan yuciaa. CoueTaHus M YUCIO COUYETaHUH.
@®opmyna uucna couetanuid. TpeyronpHuk Ilackams. OmnbiTel ¢ OOJBIIMM  YHCIIOM
PaBHOBO3MOXHBIX 3JIEMEHTAapHbIX COOBITUHA. BbluncieHne BeposATHOCTEH B oOmbITaXx C
IIpUMEHEHHEM KOMOUHATOpHbIX ¢opmyn. MHcnsitanus bepHymnmu. VYcemex u  Heypaya.
BepositHOCTH cOOBITHI B cepuy UCTIBITAaHUN bepHym.

CayyaiiHble BeJIH4YMHbBI

3HaKOMCTBO CO CIy4YalHbIMM BEJIMYMHAMU Ha IPUMEpax KOHEYHBIX JUCKPETHBIX
Clly4allHbIX BeJM4YMH. PacnpeneneHue BeposiTHocTedl. Maremarnueckoe oxxuaanue. CBoiicTBa
MaTeMaTH4eckoro oxkuaanus. [loHsTue o 3akoHe OonbIIMX yMcenl. V3MepeHHe BEpOSTHOCTEH.
[IpumeHeHue 3akoHa OOJBIIMX YHCEN B COLMOJOIMH, CTPAaXxOBaHUM, B 3/paBOOXpPAHEHHH,
oOecrnieueHnr OE€30MaCHOCTH HACEIEHUS B UPE3BhIYAITHBIX CUTYaIUsX.

I'eomeTpust

I'eomerpnyeckue Gpurypsl

@urypsl B reoOMeTPHHU U B OKPYKal0LeM MHpe

I'eomerpuueckas purypa. @opMupoBaHUe NPeJICTABIECHUH 0 METanpeAMETHOM OHSATHH
«purypa».

Touka, TMHUSA, OTPE30K, NpsIMast, JIy4, JIOMaHasi, IJI0OCKOCTb, YToJl, OMCCeKTpHca YIiia U ee
CBOMCTBA, BU/BI YTJIOB, MHOTOYTOJIbHUKH, KPYT.

OceBas cummeTpus reomerpudeckux ¢uryp. LleHTpanpHas cuMMETpHs T€OMETPUIECKUX
duryp.

MHOroyroJbsHuKHU

MHOroyrojapHuK, €ro D>J€MEHTbl M €ro CBOWCTBA. Pacmo3HaBaHHME HEKOTOPBIX
MHOTOYT'OJIbHUKOB.  BBIMyKJIble M HEBBINYKIbIE  MHOTOYrojdbHUKU.  IIpaBuiibHBIE
MHOTOYTOJIbHUKH.

Tpeyronbauku. Bpeicota, MenuaHa, OucceKkTpuca, CpenHsAs JHUHHUS TPEYroJbHUKA.
PaBHOOeIpeHHBIN TPEYroJabHUK, €ro CBOMCTBA M NpHU3HAKU. PaBHOCTOPOHHUHN TpPEyroibHUK.
[IpsAMOYTONBHBIN,  OCTPOYTOJNBHBIM, TYNOYIOJBHBIA  TPEYyrOJbHUKH. DBHemHHWe  yribl
TpeyrojapHuka. HepaBeHCTBO TpeyrojibHUKA.

Yetsipexyronbuuku. IlapannenorpamM, pomO, NpsSMOYTOJNBHUK, KBajapar, Tpamenus,
paBHOOepeHHas Tpaneuus. CBoicTBa M MPU3HAKH MMapajuiejorpamma, pomoa, IpsMOyToJIbHUKA,
KBajipara.

OKpyKXHOCTb, KPyT



OKpy’>KHOCTb, KpYyI, MX OJJIEMEHTBl U CBOWICTBA; LIEHTPAJIbHBIE M BIHUCAHHBIE YTJIBL.
KacarenbHas u cexymas K OKpPYKHOCTH, UX CBOWMCTBA. BriMcaHHbIE U ONKMCAHHBIE OKPYKHOCTH
JUIS TPEYTOJIbHUKOB, YETHIPEXYTOJIbHUKOB, IPABUIIBHBIX MHOTOYTOJIbHUKOB.

I'eomeTpnueckne purypsl B npocTpancTse (00beMHbBIe TeJa)

MHororpanHuk u ero siaeMeHTbl. Ha3BaHHs MHOTOrpaHHUKOB C Pa3HbIM IOJIOKEHUEM U
KOJIMYECTBOM TIpaHei. [lepBuuHbIe mpeacTaBieHus O NUpamMuie, MapauieNenuiene, npusMme,
cdepe, mape, HIUIUHAPE, KOHYCE, UX 3JIEMEHTaX U MPOCTEUIINX CBONCTBAX.

OTHomeHnust

PasencrBo puryp

CBolicTBa paBHBIX TPEYIOJbHUKOB. [Ipr3HaKN paBeHCTBA TPEYTOJIbHUKOB.

I[apannaeJbHOCTH NPAMBIX

[Tpu3Haky u cBOCTBA NapajUIEIbHBIX IPAMbIX. AKCHOMA NapajuienbHOCcTH EBknna.
Teopema Paneca.

IlepnenauKyasipHbIE NPSIMbIE

[Ipsmoii  yron. llepnengukynsap k mnpsmoi. Haxnonnas, npoekuusa. CepeanHHBIN
NepHeHIUKYISAp K oTpe3Ky. CBOMCTBA M MPU3HAKU MEPIEHAUKYISIPHOCTH.

ITonoGue

[IponopumonansHbIe 0Tpe3kH, mogodue puryp. [lomodHbie Tpeyronpaukn. [Ipu3naku
noxoous.

B3anmMHoe pacnosio:keHue psiMOi U OKPY>KHOCTH, 08YX OKPYIHCHOCHEU.

HN3mepeHus U BbIYMCICHUS

Beanunnbl

[Tonstue Benmnuunsl. Inuna. M3mepenue nnuubl. EquHnibl n3sMepenns JMHbl. Bennynna
yria. I'pagycHas mepa yria.

[TonsiTHe o TuIOIaAM IOCKOM (UTYpHI U ee cBoiicTBax. 3mepenue miomanei. Equnuts
MU3MEPEHUS TUIOLIAIH.

[IpencraBienue 06 oobeMe u ero cpoiictBax. M3mepenue oobema. Enunuiibl usmepenus
00BEMOB.

HN3mepeHus u BbIYMCICHUS

WHCcTpyMEHTBI [UIsl U3MEPEHUM M NOCTPOEHUM; M3MEPEHUE U BBIYMCIEHHUE YIJIOB, JUIMH
(paccrostHumii), miomianeil. TpuroHoMmerpruyeckue (YHKIMH OCTPOrO yrjia B HPSMOYTOJIBHOM
TpeyrojipHuke TpuroHomerpuyeckue GQYHKIUM TYyHnoro yrija. BeluncieHue 31eMEeHTOB
TPEYTOJIBHUKOB C HCIIOJIb30BAHMEM TPUTOHOMETPUYECKUX COOTHOWIEHUH. DOpMyIibl IIIOMAIN
TpEeyrojbHUKa, MapajuieiorpaMma U €ro YacTHBIX BUIOB, (OPMYJIbI JJIUHBI OKPY>XKHOCTH U
momaau kpyra. CpaBHeHHe W BeunciieHue 1omaaeit. Teopema [Mudaropa. Teopema cumycos.
Teopema KOCHHYCOB.

Paccrossnus

PaccrosHue Mexy Toukamu. PaccTosiHue oT TOUKU 10 NpsAMol. Paccmosinue medxcoy
Queypamu.

I'eomeTpryeckue nocrpoeHus

['eomeTpuueckue MoCTpOSHUs I WILTIOCTPAIIMHA CBOWCTB T€OMETPUUYECKUX (QUTYD.

WNHcTpyMeHTHI 171 TOCTPOEHUI: LIUPKYJIb, JINHEHKA, YroiapHUK. IIpocTeiimme noctpoeHus
LHUPKYyJIEM U JIMHEHKOM: MocTpoeHre OMCCeKTPUCHI yIJia, MEepHeHAMKYJspa K MpsAMO, yria,
PaBHOTO JaHHOMY,

[locTpoeHne TpeyroiabHUKOB 10 TPEM CTOPOHAM, JBYM CTOpPOHaM M YIIy MEXIy HUMH,
CTOpPOHE U JIBYM NPUJIEKAIINUM K HEH yriam.



enenue ompesxa 6 0aHHOM OMHOUIEHUU.

I'eomeTpnueckne npeodpazoBaHus

IIpeoOpa3oBanus

[TonsitTue  mpeoOpazoBanusa.  [lpeacraBieHue 0~ MeETalnpeIMETHOM  MOHSITHH
«tpeobpazoBanuey. [Tomodue.

JBrKeHust

OceBas U LIEHTpaJIbHast CHMMETpPHS, TOBOPOT U NapaiyienbHbIl iepeHoc. KomOunarmm
JBUKEHHUM Ha TUIOCKOCTH U UX CBOMCTBA.

BexkTOopbl M KOOPAUHATHI HA MJIOCKOCTH

BexTopnl

[TonsiTue BeKTOpa, NEHCTBHS HAJ BEKTOPAaMH, UCIIOJIb30BAaHUE BEKTOPOB B (DU3HUKE,
pa3IoKeHUe BEKTOpA Ha COCTABIIAIOIINE, CKAISIPHOE IPOU3BEICHHE.

Koopaunartsi

OcHOBHbIE MOHATHUS, KOOPAUHATHI BEKTOPA, pacCTOSHUE MKy Toukamu. KoopauHaTsl
CeperHbI OTpe3Ka. Y paBHEeHUs QUryp.

[TIpumeHeHre BEKTOPOB U KOOPAMHAT JJIsl PEIICHUS MPOCTEHIINX TEOMETPHUUECKUX 3aau.

HUcTopust MaTeMaTUKHU

Bosuuxnogenue mamemamuku xax Hayku, smansl ee pazeumus. OcHo6Hble pazoenbl
Mamemamuxu. Bvidarowueca mamemamuxu u ux 6Kiao 8 pazgumue HayKu.

beckoneunocmv mnoorcecmea npocmuix uucen. Yucna u onunsl ompesrkos. Payuonanvhole
yucaa. [lompebrnocms 6 uppayuonanvuvix yuciax. lllxona Hugacopa

3apooicoenue ancedbpvr 6 Hedpax apugmemuru. An-Xopesmu. Poowcoenue OyKeeHHOU
cumgonuxu. I1. @epma, @. Buem, P. [lexapm. Hcmopus eonpoca 0 Haxodxicoernuu ¢opmyn KopHeti
aneebpaudeckux ypasHenuii cmenenetl, oonvuiux yemoipex. H. Tapmanws, [owc. Kapoano, H.X.
Abens, D. I'anya.

llosaenenue memooa KoopouHam, NO360JA0WE20 NEPEBOOUMb 2eoMempuiecKue 00beKmbl
Ha sA3vIK aneeopwl. Ilossnenue epaguxos pyuxyuil. P. /lekapm, I1. @epma. Ilpumepst paznuunwvix
cucmem KOOpOuHam.

3aoaua Jleonapoo Iluzanckozo (Qubdbonayuu) o kponukax, yucia Pubonauuu. 3adaua o
waxmamuou oocke. Cxo0uMoCms 2e0Mempuieckoll npocpeccuu.

Hcmoku meopuu eepoamuocmeti: cmpaxosoe Oeno, azapmuvle uepel. 1. Depma,
b.Ilackans, A. Bepuynnu, A.H.Konmozopos.

Om 3emnedenus x eceomempuu. llugpacop u eco wkona. @anec, Apxumeo. Ilnamon u
Apucmomens. Ilocmpoenue npasunbHblx MHO20y201bHUKO0S8. Tpuccekyusa yena. Keaopamypa
Kkpyea. Yoeoenue xyoa. Ucmopusa yucna w. 3onomoe cevenue. «Hauana» Eexnuoa. JI Diinep,
H.U.Jlobauesckuii. Ucmopus namoeo nocmynama.

T'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCIU OKPYIHCAIOUWE20 MUPQ.

Acmponomus u ceomempus. Ymo u xax ysuanu Aunaxcazop, Spamocghen u Apucmapx o
pazmepax Jlynwi, 3emau u Coanya. Paccmosnus om 3emnu 0o Jlynwr u Connya. Hzmepenue
paccmosinus om 3emau 0o Mapca.

Ponv poccutickux yuemvix 6 passumuu mamemamuxu: JI. Oinep. H.U. Jlobauesckuii,
11.J1. Yebviues, C. Kosanesckas, A.H. Koimozopos.

Mamemamuxa 6 pazsumuu Poccuu: Ilemp I, wikona mamemamuueckux u HA8U2AYKUX HAYK,
passumue poccutickoeo ¢pnoma, A.H. Kpvinos. Kocmuuecxas npoepamma u M.B. Kenoviuu.



Conep:kaHue Kypca MaTeMaTHKH B 7-9 kiaccax (yriy0JeHHblii YpOBEHb)

Auredpa

Yucaa

PanuonanbHbIe YncIa

CpaBHeHue palvoHaiIbHbIX 4Kcel. [leficTBUs ¢ pannoHaIbHBIMU uyuciaMu. KoHeuHble u
OeckoHeuHbIe JiecaTU4HbIe ApoOu. IIpencTaBienne palnoOHAIBHOTO YHCIA B BUAE NECATHYHOU
pooHu.

HNppaunoHajbHbie YUCIa

[TonsTre nppannoHaIbHOrO yucia. Pacno3HaBaHue MppalMOHANBHBIX Yncen. JlelcTBus ¢
UppalOHAIBHEIMY YnciaamMu. CBOMCTBA AEUCTBUM C MPpAalUMOHAIbHBIMU uuciaMu. CpaBHEHHE
UPPaLMOHAIBHBIX YHcel. MHOKECTBO IEHCTBUTENBHBIX YUCEIL.

IIpencraBienys 0 paCIIMPEHUAX YUCIOBBIX MHOXKECTB.

ToxnecTBeHHbIe  NpeodpasoBaHUs

YucnoBbie 1 OyKBeHHbIE BBIPAKECHHA

Beipaskenue ¢ nepeMeHHON. 3HaueHHe BbIpakeHus. [loqcTaHOBKa BBIPAKEHUN BMECTO
IIEPEMEHHBIX.

3akoHbl apupMeTHuecKuX aAeucTBUi. IIpeoOpa3oBaHMS  YMCIOBBIX  BBIPAKCHUIA,
COJZIep KAIIMX CTEIIEHU C HaTyPAJIbHBIM U LEJIBIM IIOKA3aTEIIEM.

MHoro4/ieHsl

OpHowieH, creneHb oOJHOWIEHA. JlelcTBHA € OJHOWIEHaMHU. MHOIOWIEH, CTENEHb
MHOrO4JI€Ha. 3HA4eHHUs MHOrowieHa. JIeWCTBHUs C MHOIOWIEHAMHU: CJIOJKEHUE, BbIYMTAHUE,
yMHOXeHue, neneHue. IIpeoOpa3oBaHue 1enoro BblpakeHUs B MHOrouieH. Popmyibl
COKpAILlCHHOTO YMHOXEHUS: Pa3HOCTb KBAJApPaTOB, KBAJApaT CYMMbI M pasHOCTH. Dopmyiibl
peoOpa3oBaHus CyMMBI M pa3HOCTH KyOOB, KyO CyMMBbI M pa3HOCTH. Pa3nojkeHne MHOTro4JIeHOB
Ha MHOXXMTEJU: BBIHECEHHE OOIIEr0 MHOXKHUTENS 3a CKOOKH, TPYNIUPOBKA, HMCIOJIb30BaHHE
(dbopMyJT COKpaIIEeHHOTO YMHOXEHHUs. MHOTOWIeHbl ¢ OJHOW repeMeHHON. CTaHIapTHBIA BU
MHOI'O4JIEHA C OJHOW IEPEMEHHOM.

KBanpatssiii TpexwieH. KopHu kBaapaTHOro tpexwieHa. Pas3noxkeHue Ha MHOKUTEIH
KBajgpaTHoro tpexwieHa. Teopema Buera. Teopema, oOpatHas Teopeme Buera. Brienenue
MIOJTHOTO KBajjpaTa. PaznoxkeHne Ha MHOXKHUTEIH cIocOOOM BbIJIETIEHNUS TIOJTHOTO KBaApara.

IlonaTHe TOKACCTBA

ToxnecTBeHHOE MpeoOpazoBanue. [IpencTaBieHne o TOXX/IECTBE HA MHOKECTBE.

JIpo0HO-panHOHAJIbLHBIC BBIPAKCHHUS

Anrebpanueckas 1po0b. [IpeoOpazoBaHMs BbIpaXKEHUH, COAEPIKALIMX CTETIEHU C LIEIBIM
nokaszareneM. JlomycTuMble 3Hau€HUS MEPEMEHHBIX B JIPOOHO-PAIIMOHAIBHBIX BBIPAKEHUSX.
Cokpamienue anreOpandeckux apobOeil. [lpuBenenue anredpanmueckux apobeil k oOuemy
3HaMeHarento. J{eficTBus ¢ anreGpanyeckuMu ApoOsIMU: CIIOKEHUE, YMHOKEHUE, JIeJICHHE.

[TpeoOpa3oBaHue BhIpaXKEHUH, COAEPIKAIINX 3HAK MOIYJIS.

HppanuoHajbHbIe BbIPaKEHUS

Apudmernueckuil KBaapaTHBIH KOpeHb. JlomycTHMble 3HAUY€HUs TIEPEMEHHBIX B
BBIPQKEHUSAX, COJEpXalluX apu(MeTHdyeckue KpaapaTHble KopHU. IIpeoOGpazoBanue
BBIPA)KECHU, COAEPIKAINX KBaIPAaTHBIE KOPHH.

Kophu n-pix creneneil. Jlonycrrumble 3Ha4€HHS IEPEMEHHBIX B BBIPAKECHUAX, COACPKALIUX
KOpHH N-bIX creneHel. [I[peoOpa3oBanuie BbIpaKEHUH, COAEpKAILINX KOPHU N-bIX CTETIEHEH.

CreneHb C pauuoOHANbHBIM TOKa3areneM. [IpeoOpa3zoBaHue BBIpAXKEHHUH, COJEpIKAIIUX
CTEIEHb C PALIMOHAJIBHBIM IIOKA3aTEIIEM.



YpaBHeHust

PaBencrBa

Uucnosoe paBeHCTBO. CBONCTBA YHUCIOBBIX PaBEHCTB. PaBEHCTBO ¢ MEPEMEHHOM.

YpaBHeHust

IlonsaTHe ypaBHEeHUs U KOpHs ypaBHeHus. IIpencraBienne o paBHOCWIBHOCTH ypaBHEHUI
U yPABHEHUAX-CIICICTBUIX.

IIpencraBneHre O pPaBHOCHIBHOCTH Ha MHOXKECTBE. PaBHOCWIIbHBIE IpeoOpa3oBaHUs
ypaBHEHUH.

Mertoasb! penieHust ypaBHEHU I

MeTtoabl paBHOCHIBHBIX TpeoOpa3oBaHUil, METOJI 3aMEHbl INEPEMEHHOH, TpaduyuecKuii
Mmetoa. Mcnonb30Banue cBOMCTB (DyHKIMI MPU PEIICHUH ypaBHEHUH, UCIOJIB30BAHNUE TEOPEMBI
Buera 1151 ypaBHeHUH CTENIEHU BBIIIE 2.

JIuHeiliHOe ypaBHEHHE M €r0 KOPHHU

Pemenne nuHelHbIX ypaBHeHHMN. KoimuecTBO KOpHEN JNMHENHOrO ypaBHEHUs. JIMHEHOE
YpaBHEHHUE C TapaAMETPOM.

KBanpaTHoe ypaBHeHHe H €ro0 KOPHH

JIUICKpUMMHAHT KBaJIpaTHOro ypaBHeHUs. DopMyiia KOpHEW KBaJpaTHOIO YypPaBHEHU.
KonnuecTBo NEHCTBUTENBHBIX KOPHEH KBaJpaTHOIO YypaBHEHMs. PemeHue KBaapaTHBIX
ypaBHEHMI: rpauuecKuil METo peleH s, UCI0Ib30BaHNue (POPMYJIbI U1 HAXOKICHUS KOPHEH,
pa3lioKeHHe Ha MHOXHWTENIM, MOoJ00p KOpHEH ¢ HCHOJb30BaHHWEM TeopeMbl Buera.
bukBanpaTHele ypaBHEHUs. YpaBHEHHUs, CBOJMMBIE K JIMHEHHBIM M KBaapaTHbIM. KBaxpaTHOe
ypaBHEHHE ¢ IapameTpoM. PemeHne mpocTeMIINX KBaJApPaTHBIX YPaBHEHUN C IlapaMETpaMH.
Pemennie HEKOTOPBIX THUIOB ypaBHEHUH 3 1 4 cTeneHH.

JIpoOHO-panuoHaIbLHbIEC YPABHEHUS

Pemenue 1poOHO-paliMOHaIbHBIX YPaBHEHHH.

Ipocreiimmne MppannoOHAILHbIE YPABHEHUS BH/IA: Jf(x) =a; \/f (x) = \/g (%)

Jix)=a v f(x) V. g(x) wux pemienne. Penrenne MppanMoHaIbHBIX yPaBHEHHH BHjIa

VT =g ().

Cucrembl ypaBHeHM
VYpaBHeHHE C ABYMs IepeMEHHBbIMHU. Pemenue ypaBHEeHUM B LenbIX yucnax. JluHenHoe
ypaBHEHHME C JByMs IepeMeHHbIMHU. ['paduueckas MHTeprnpeTanus JUHEHHOro YpaBHEHHUS C

JIBYMS [IEPEMEHHBIMU.

[IpencraBinenne o rpaduyeckoil MHTEPIpPETALUU TMPOU3BOJIILHOTO YPaBHEHHUS C ABYMS
IIEPEMEHHBIMU: JIMHUU HA IUIOCKOCTH.

ITonsiTe cucTeMbl ypaBHEeHMI. Penienne cucreM ypaBHEHHMN.

[IpencraBienne 0 paBHOCHIBHOCTH CHCTEM YPABHEHUM.

MeTtoapl pelieHus CUCTEM JMHEMHBIX YpaBHEHUN C JIByMSl IEpeMEHHBIMH Trpaduueckuit
METOJI, METOJl CIJIOKE€HHUS, METOJ MOJCTAaHOBKH. KoJINMYeCTBO pelIeHHH CHCTEMbI JIMHEWHBIX
ypaBHeHUi. Cucrema JIMHENHBIX YPaBHEHHUM C TapaMeTPOM.

CucreMbl HETMHENHBIX YpaBHEHUH. METOBI pELLIEHUS] CUCTEM HEJIMHEWHBIX YPaBHEHUH.
Meron nenenus, METOM 3aMEHBI TIepeMeHHbIX. OTHOPOIHBIE CUCTEMBI.

HepaBencrBa

Yucnoseie HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEPaBEHCTB. [IpoBepka cripaBelTMBOCTH
HEPABEHCTB IIPU 3a/IaHHBIX 3HAYCHUAX [ICPEMECHHBIX.



HepasenctBo ¢ nepemenHoil. CTporue u HeCTpOrue HepaBeHcTBa. Jloka3zaTeabCTBO
HepaBeHCTB. HepaBeHCTBa 0 cpeHuX Ul ABYX YHCEIL.

ITonsiTHE O permieHnn HepaBeHCTBA. MHOKECTBO pELICHUI HEPABEHCTBA.

IIpencraBienue 0 paBHOCUIBHOCTH HEPABEHCTB.

JInHeliHOE HEPABEHCTBO M MHOXKECTBA €r0 pelleHui. Pemenue JMHENHbIX HEPABEHCTB.
JIuHeitHOe HEPaBEHCTBO C apaMETPOM.

KBagparHoe HepaBeHCTBO M ero pemeHus. PelieHne KBaJpaTHBIX HEPABEHCTB:
UCIOJB30BAaHMUE CBOMCTB W Tpaduka KBaJAPaTUYHOH (QYHKIUH, METOJ HHTEPBAJOB. 3aIlUCh
pelIeHus KBaApaTHOIO HEPaBEHCTBA.

KBaapaTtHOe HEPABEHCTBO C NApAMETPOM U €T0 PEIICHHUE.

Ipocreiimme wppanuoHanbHble HepaseHcTBa Buma: L/f(x)>a ; /f(x)<a ;

\/f(x) >\/g(x) Jf(x) > a.

O0001IEeHHBIN METOT MHTEPBAJIOB JIJIsl PEIICHHS HEPABEHCTB.

CucreMbl HEpaBEeHCTB

CucreMbl HEpaBEHCTB C OJHOW IEpeMeHHOH. PerieHue cucreM HEpaBeHCTB C OIHOU
NIEPEMEHHON:  JIMHEHHBIX,  KBaJpaTHbIX,  JAPOOHO-pallMOHAIBHBIX,  HWPPALUOHAIBHBIX.
N300pakeHne perieHusi CUCTEMbl HEPAaBEHCTB HA YMCIIOBOW MPSMOM. 3alUCh PEUICHUST CUCTEMBbI
HEPABEHCTB.

HepaBenctBo ¢ aByMss nepemeHHbIMU. llpencraBieHune o pelleHMHM JIMHEWHOTO
HEpaBEHCTBA C JBYMsS IepeMeHHbIMH. ['paduueckas HHTeprperanusi HEpPaBEHCTBA C JIByMs
nepeMeHHbIMU. ['paguueckuil MeTo/| peleHus: CUCTEM HEPaBEHCTB ¢ ABYMS IIEPEMEHHBIMU.

DOyHKIUHA

ITonsiTHe 3aBUCHMOCTH

[IpssMmoyronbHas cucrtema koopauHat. PopMHUpPOBaHUE MPEACTABICHUN O METAIIPEAMETHOM
MOHATHH «KOOPAMHATHD. I'pauK 3aBUCUMOCTH.

DOyHKUUA

CrocoObl  3amanust (QYHKUMH: aHaNUTUYECKUM, Trpaduyeckuii, TabmuuHbli. ['paduk
¢ynkuuu. [Ipumepb! pyHKIMIA, TOTyYaeMbIX B MPOLIECCE MCCIEAOBAHUS Pa3IMUHBIX MPOIECCOB
U peuleHus 3anad. 3HaueHue (yHKUIUU B Touke. CBoiicTBa (hyHKUHMI: 00JacTh OIpeneeHMUs,
MHOXECTBO 3HAU€HWH, HyIM, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, YETHOCTH/HEYETHOCTH,
BO3pacTaHHe U yObIBaHHE, TPOMEXKYTKH MOHOTOHHOCTH, HauOoIbllIee M HAaUMEHbIlIee 3HaYeHNE,
nepuoan4HocTb. MccnenoBanue pyHKIMU Mo ee rpaduky.

JIuneiinas pyHKuus

CgoiictBa, rpaduk. YrioBor koddduimeHtT npsmoil. Pacronoxenue rpaduka JTHHEHHON
(YHKIMU B 3aBUCMOCTH OT €€ KO3 HUIIMEHTOB.

Keaaparuunas gyHkumus

CgoiictBa. Ilapaboma. Iloctpoenme rtpaduka xkBagparmunod Qyskuu. I[lomoxenue
rpaduka KBaJpaTUYHOH (YHKIMHM B 3aBUCUMOCTH OT ee Koddduuumenron. Mcnonbp3zoBaHue
CBOWCTB KBaIpaTUYHON (DYHKILIMH JIJIsl peIIeHHs 3a/1a4.

OoOpaTHasi NPONOPUHMOHAJIBLHOCTH

k
CBoiicTBa (I)YHKI_II/II/I y=_ y = —. rHHCpGOHa. HpCI[CTaBJ'ICHI/IC 06 ACHUMIITOTAax.
X X

Crenennas QyHKIHA ¢ IOKa3aTejeMm 3
CgoiictBa. KyOuueckas mapaboua.



PYyHKUMHy=/x , y = 3k , y= |x|.FX cBoiicTBa u rpapuku. CreneHHas GyHKUUs €

roKaszaTeJieM CTereHu oonbie 3.

[IpeoOpazoBanne rTpadukoB  (GYHKIWN: TapalieNbHBIA  TEPEHOC, CHUMMETPUS,
pacTshKeHHe/CxxaTue, OTpakeHHe.

[IpencraBiaenue o B3aMMHO OOpPAaTHBIX (PYHKLHUAX.

HenpepsiBHOCTS PYHKIMHU U TOYKHU pa3pbiBa GyHKuuH. KycouHo 3aganHbie GyHKINH.

ITocsienoBaTeJIbHOCTH U IPOTPECCHH

Uucnosass nocnenoBarenbHOCTh.  [Ipumepsl.  beckoHeuHble  IOCIENOBATEIBHOCTH.
Apudmernueckas mporpeccuss U ee cBoiictBa. ['eomerpuueckas nporpeccusi. CymMMHpOBaHUE
IEepBbIX  WIEHOB  apudmMeTHdeckoil M  reomerpuuecko  mporpeccui.  Cxopsmascs
reoMerpuueckas  nporpeccus.  CyMMa — CXOZMINEHCA ~ T€OMETPUYECKOM  IIPOrPECCHUM.
I'apmonnuecknii psa. PacxogumocTs rapMOHUYECKOTO Psiza.

Meton mareMaTMdyecKoW UMHAYKLIMH, €ro MpUMEHEHHEe s BbIBoJga  (opmyd,
JI0Ka3aTeJIbCTBA PABEHCTB U HEPABEHCTB, PEILIEHUS 33]a4 Ha JAEITUMOCTb.

Penrenne TeKCTOBBIX 3224

3anauyu Ha Bce apudMeTnyecKne 1eHCTBUSA

Pemienue TekcTOBBIX 3a7au apudmerndeckum crnocobom. Mcnonb3oBaHue TabIUL, CXEM,
4epTeXKeH, APYTUX CPEACTB NPEACTABICHUS JAHHBIX IIPU PEILIECHNUH 3aJa4H.

Pemenne 3aga4 Ha ABH:KeHUe, padoTy, NOKYNKH

AHanmm3 BO3MOXXHBIX CHUTYaIlil B3aUMHOTO PACIIOJIOKEHHSI OOBEKTOB MPH MX JBH)KCHUH,
COOTHOILIEHUS] 0ObEMOB BBINOJIHAEMBIX pabOT ITPU COBMECTHOM padoTe.

Pemenne 3a7a4 Ha HAXO0KACHHE YACTH YHCJIA H YMCJIA 110 €r0 YacTH

Pemenne 3a7a4 Ha NPOLEHTHI, 10JIM, IPUMEHEHHUE NTPONOPLMN TP PEIICHNN 3a/1a4.

Jlornueckue 3agauu

Pemenue norunueckux 3agau. Pemenue nornyeckux 3a1a4 ¢ HOMOIIbIO TpadoB, TaOIHUII.

OcHoOBHBIC METObI PELICHHUS 32124

Apudmernueckuii, anredpanueckuii, nepedop BapuanToB. [lepBuyHbIe peicTaBIECHUS O
JPYTUX METOAAX pelleHus 3a/1a4 (TeoMeTpuUYecKre U rpaguecKue METOIbl).

CraTHCTHKA U TeopHsl BepPOSITHOCTEM

CraTucruka

TabnuuHoe u rpaduyeckoe npeacTaBlIeHUe JaHHBIX, CTOJI0YAThIe U KPYTOBBIE AUAarpaMMBbl,
U3BJICUEHUE HYKHOW MHpopmanuu. /narpammsel paccenBanus. OnucaresbHble CTATUCTHYECKUE
MOKa3aTeIu: cpeAHee apuMeTHyeckoe, MeauaHa, HauOoJbpllee W HauMEHbIIee 3HAYCHHsS
yucinoBoro Habopa. Ortkionenue. CrywaiiHble BBIOpOCH.. Mepbl pacceuBaHMs: pa3Max,
JUCTepcuss U CTaHJapTHOE OTKJIoHeHue. CBOMCTBa cpeqHero apupMeTH4ecKoro U AUCIEPCUH.
CnydaiiHass W3MEHYMBOCTh. V3MeHuMBOCTH mTipu u3MepeHHsAX. Pemaromme mnpasuia.
3aKOHOMEPHOCTH B U3MEHYMBBIX BEIUYHHAX.

Cay4aiiHble ONIBITHI U CJIy4YaiiHbIe COOBITHSA

CrayuvaiiHple ONBITHI (IKCIIEPUMEHTHI), JJIEMEHTApPHBIE CIy4yailHble COOBITHS (MCXOJBI).
BepositHoct  snemeHTapHbIX  coObITHM. CoOOBITHSI B CIlydallHBIX OJKCIEpUMEHTaxX H
0JIarOMPUSITCTBYIOIINE AJIEMEHTapHbBIE COOBITHA. BeposTHOCTH CiydaifHBIX COOBITHI. OIBITHI C
PaBHOBO3MOKHBIMH 3JIEMEHTapHbIMU cOObITHsMH. Kiaccnyeckue BEpOSTHOCTHBIE OIBITHI C
UCIOJIb30BaHWEM MOHET, KyOukoB. [IpencraBienue coObITHII ¢ MOMOLIbIO AuarpamMm Diliepa.
[IpoTuBOMONOXKHBIE COOBITHS, OOBEIWHEHHWE W TiepecedeHne coObITuid. [IpaBuio crmoxkeHus
BeposTHocTel. Ciydaiineiii BeIOOp. HezaBucumbie coObiTus. [locnenoBarenbHbie HE3aBUCUMBIC



ucneltadud. llpencraBneHne SKcliepUMEHTa B BUJE JE€PEBA, YMHOXKEHUE BEPOSTHOCTEH.
HcnbiTanus 10 nepBoro ycnexa. Y ciioBHasi BEpOsTHOCTh. POpMyiia IOIHONW BEPOSTHOCTH.

DJleMeHThl KOMOMHATOPUKH U HcnbITaHus Bepryiu

[IpaBuiao yMHOXEHHs, NEpecTaHOBKH, (akrtopuan. CoueTaHus M YHUCIO COYECTAHUH.
Tpeyronpauk Ilackans u 6mHOM HproToHa. OmNBITEI ¢ OOJIBIIMM YHCIOM PAaBHOBO3MOXKHBIX
JIEMEHTApHbIX COOBITHH. BbluncieHHne BEepOATHOCTEH B OMNbITaX C NMPUMEHEHHEM 3JIEMEHTOB
koMmOuHartopuku. Mcnbitanus bepnymnu. Ycnex u Heyaada. BepostHocTH COOBITHI B cepuu
ucnbiTanui beprysm.

I'eomeTpnueckasi BepoOsITHOCTH

Cryyaiinblif BEIOOp TOUKH U3 (PUTYPHI HA TUIOCKOCTH, OTPE3Ka M IyTH OKPYKHOCTH.
CrnyuaitHblii BEIOOp YHMCIIa U3 YHCIOBOTO OTPE3Ka.

Cay4aiiHble BeJIMYMHBI

JluckperHas ciyyailHas BeEIMYMHA W PpaCIpelelieHHEe BeposTHOCTeH. PaBHOMepHOe
JUCKPETHOE pactpenencHue. ['eoMerpuueckoe pacnpenerceHue BeposTHOcTeR. Pacnpenenenue
bepnymnu. bunomuansHoe pacnpenenenue. HesaBucumble cinydaiinble BennduHbl. Cll0KEHHE,
YMHOXEHHUE CIIy4alHbIX BEJIMYMH. MaTemaTuueckoe 0KMJaHUE U €ro cBoiicTsa. Jlucnepcus u
CTaHJApPTHOE OTKJIOHEHHWE CIIy4allHOM BEJIMYMHBI, CBOWCTBA aucnepcuu. Jlucmepcus uucna
ycnexoB B cepun ucnbiTaHuil bepHymin. [lonste o 3akoHe Oonblmmx uucen. M3mepenue
BEPOSITHOCTEH M TOYHOCTh M3MepeHus. [IpumeHeHne 3akoHa OOJBIIMX YMCENl B COIMOJIOTHH,
CTpaxOBaHHHU, B 3[[PABOOXPAaHEHHH, OOECTIeYeHHH OE€30MacHOCTH HACEICHUS B YPE3BBIYANHBIX
CUTyaLUsX.

I'eomerpus

I'eomerpnyeckue Gpurypsl

@urypsl B reoOMeTPHHU U B OKPYKaloLeM MHpe

I'eomerpuueckas gurypa. BHyTpenHss, BHemHss obnactu (urypsl, rpanuna. JIMHUu u
00J1acTH Ha TIOCKOCTH. Bhimykiast u HeBblnyki1as urypsl. I1nockas u Herockas GUrypsl.

Boigenenue cBolicTB 00bekTOB. POpMUPOBAHHME NPEACTABICHUNH O MeETalpeIMETHOM
noHaTuu «purypa». Touka, oTpe3ok, mpsimasi, JIyd, JJOMaHasl, IJIOCKOCTb, yroj, OucceKTpuca
yIjla ¥ €e CBOICTBa, BUJIbI YIJIOB, MHOTOYTOJIbHUKH, OKPYKHOCTb U KPYT.

OceBas cuMMeTpusi reoMeTpuyeckux guryp. LleHTpanbHas cUMMETpHsl T€OMETPHUECKUX
uryp.

MHoroyrojbHuKH

MHOroyrojapHuK, €ro OJJI€MEHTBl M €ro cBoWcTBa. [IpaBUIIbBHBIE MHOTOYTOJIBHUKH.
Brlnykible 1 HEBBITYKJIBIE MHOTOYTOJIBHUKH. CyMMa YIJIOB BBIYKJIOTO MHOI'OYTOJIbHHKA.

Tpeyronasauk. CymMma yriioB TpeyrojibHHKa. PaBHOOEIpEHHBIN TpeyrojbHHUK, CBOHCTBA U
MpU3HaKku. PaBHOCTOPOHHUIN TpeyroibHUK. Mennanbl, OMCCEKTPUCHI, BBICOTHI TPEYTrOJIbHUKOB.
3ameuaTeNbHbIE TOUKU B TPEYroJIbHUKE. HepaBeHCTBO TpeyrobHUKA.

Yetsipexyronbuuku. [lapamienorpamm, pomO, HpSIMOYTOJbHUK, KBaJpaT, Tparenus.
CpoiicTBa M TpH3HAKU TNapajenorpamMmma, pomba, NpsIMOYrojbHHMKa, KBajapara. Teopema
BapunboHa.

OKpyKHOCTb, KPyT

WX snemeHTsI M CBOMCTBA. XOpABI U CEKYIINE, X CBOMCTBA. KacarenbHble U MX CBOMCTBA.
IlenTpanpHble U BIIMCAHHBIE YIJIbl. BricaHHBIE U ONHUCAaHHBIE OKPYKHOCTH Il TPEYTOJILHUKOB.
BrnrcanHbIe U ONMCaHHBIE OKPYKHOCTHU JIJIs1 UETBIPEXYTOJIbHUKOB. BHEBNMCAHHBIE OKPYKHOCTH.
PagnkansHast oCh.

@Durypsl B IPOCTPAHCTBE (00beMHBbIE TeJIa)



MHororpanHuk u €ro snaeMeHTbl. Ha3BaHHMs MHOTOIPAaHHUKOB C Pa3sHbIM IIOJIOKEHUEM U
KOJIMYECTBOM IpaHeil. [lepBuuHbIe IpeacTaBIeHus 0 MMPaMUIax, lTapaJuleIeuIe ax, MpU3Max,
cdepe, mape, MUIUHAPE, KOHYCE, UX dJIEMEHTAaX U MPOCTCUIITUX CBOHCTBAX.

OTHOICHHSA

PasencrBo puryp

CBolicTBa M IPU3HAKY PAaBEHCTBA TPEYTOJbHUKOB. JlONIOJHUTENIBHBIE IPU3HAKY PABEHCTBA
TPEYroJapHUKOB. [Ipu3HaKky paBeHCTBA apauIeIOrPaMMOB.

ITapajuieJbHOCTH NPSAMBIX

[Tpu3Haky U cBOMCTBA AapaJUIEIbHBIX IPSIMbIX. AKCHOMA NapajuienbHoCcTH EBKina.
IIepBHUuHBIEC NpEACTABICHUS O HEEBKIMIOBBIX reoMeTpusx. Teopema Paneca.

IlepnienauKyAsipHbIe NPSAMbIE

[Tpsimoii yrou. Ilepnienaukyiisp k npsimoii. CepeIuHHBINA NEPIIEHIUKYIISP K OTPE3KY.
CBolicTBa ¥ NPU3HAKY NEPHEHAUKYIISIPHOCTH NpsMbIX. HakiioHHBIE, TPOEKIINHU, UX CBOMCTBA.

IHonooue

ITponopunonanbHble 0Tpe3kH, nogodue uryp. [lono6usie TpeyronbHuky. [Ipu3naku
110100 TpeyroiabHUKOB. OTHOILIECHHE TUIOIAAeH OJO0HBIX (HUryp.

B3aumHoe pacnoJioskeHue NPpSIMOil U OKPY’KHOCTH, IBYX OKPY’KHOCTEH.

HN3mepenns 1 BBIYUCICHUS

Beanuunnel

ITonsitue BenuuuHel. [Inuna. M3mepenue ummHbl. EQUHIBI M3MEpPEHMST UTUHBI.

Bennuuna yrna. ['pagycHas mepa yriaa. CUHyC, KOCUHYC M TAHT€HC OCTPOTO yIJia
IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA.

ITonsaTHE O MIIOLIAIN TIOCKOM UTypHI U ee cBoiicTBax. M3mepenue miomanei. Enuaunm
MU3MEPEHUS TUIOLIAIH.

[IpencraBienue 06 00beMe IPOCTPAHCTBEHHOM PUryphl U ero cBoiicTBax. M3mepenue
o0bema. EquHutiel usmepeHust 00beMoB.

HN3mepeHus 1 BbIYMCICHUS

HNHCcTpyMEHTBI I U3MEPEHUN U MOCTPOCHUM; U3MEPEHUE U BBIYUCIIEHUE YIJIOB, IJIUH
(paccrostHMif), TUTOIIAAEH, BBIYUCIEHHE D3JEMEHTOB TPEYroJbHUKOB C HCIIOJIb30BaHUEM
TPUTOHOMETPUYECKUX  COOTHOWICHMH. Ilnmomanu. @Dopmynbsl  omand  TPEyroyibHUKA,
napajjiesiorpaMMa M €ro 4YacTHBIX BHJOB, Tpameuuu, (opmyna ['epona, dopmyna miomaau
BBIIIYKJIOTO YETBIPEXYTOJbHUKA, (POPMYJIbl JUIMHBI OKPYKHOCTH M Iulomanu kpyra. Ilnomane
KpyTrOBOI'O CEKTOpa, KpyroBoro cermeHTa. Inonaas npaBuiIbHOr0O MHOTOYTOJIBHHKA.

Teopema Iludaropa. Iludaropossr Tpoiiku. TpUroHOMETpUYECKHE COOTHOILICHHS B
NPSIMOYT'OJIBHOM TpeyroibHuKke. Tpuronomerpuueckue GyHKIUU TyIOro yria.

Teopema kocuHycoB. Teopema CHHYCOB.

Pemenne TpeyrosbHUKOB. BblunciieHHe yriioB. BblYuciieHME BBICOTBI, MEIUAHBl U
OuccekTpucel TpeyroiapHuka. OptoTpeyronsHuk. Teopema Iltonemes. Teopema Menenas.
Teopema YeBsl.

Paccrossnus

Paccrosinne mexny Toukamu. PaccrosiHue oT TOukM 10 psimoid. PaccrosiHne Mexay
¢burypamu.

PaBHOBenuKue ¥ paBHOCOCTABIICHHBIE (PUTYPBI.

CBoiicTBa (aKCHMOMBI) JUIMHBI OTPE3Ka, BETMUMHBI yTIIa, IIIOMAAd U o0beMa (purypsl.

I'eomeTpryeckue nNocTpoeHus

['eomeTpuueckue MOCTpOSHUs Ul MILTIOCTPAL[MM CBOMCTB T€OMETPUUECKUX QUTYD.



NucTpymenTsl g noctpoeHuid. Llupkyns, nuHenka.

[Ipocreiinme NOCTpOSHHUS UPKYIIEM U JIMHEWKOM: MOCTPOEHUE OUCCEKTPHUCHI yIJia,
IEPIEHIUKYIISIpa K IPSIMOM, YIJia, PAaBHOI'O JaHHOMY.

ITocTpoeHue TpeyroiabHUKOB 110 TPEM CTOPOHAM, JBYM CTOPOHAM U YTy MEX1y HUMH,
CTOPOHE U JIBYM IIPUJICKALUM K HEH yIJlaM, no Opyaum 21eMeHma.

Jlenenue oTpe3ka B JaHHOM OTHOIICHHUU.

OcHOBHBIE METO/BI PELLIEHUS 33]a4 HA TIOCTPOEHUE (METOJl TEOMETPUUECKUX MECT TOUEK,
METO/I NapaJuIEIbHOr0 IEPEHOCA, METO] CHMMETPHUH, METOJI IT0100US).

Orarnbl pelieHus 3a/1a4 Ha OCTPOCHUE.

I'eomeTpnueckne npeodpazoBaHus

IIpeoOpa3zoBanus

[IpencraBnenne o MEXIPEIMETHOM MOHATHH «1IpeoOpa3zoBanuey. [IpeodpasoBanus B
MareMaTuke (B apudMeTuke, aaredpe, reoMeTpuIecKkrie mpeoOpa3oBaHusl).

JIBMsKeHust

OceBas 1 LIeHTpaJIbHasi CAMMETPUH, TIOBOPOT U MapajljiesibHbIi nepeHoc. KomOunanuun
JBUKEHHUM Ha IUIOCKOCTH U UX CBOMCTBA.

ITono0ue kak npeodpaszoBanue

I'omoterusa. I'eomerpuueckue mnpeoOpa3oBaHMs KaKk CpPEACTBO  J0Ka3aTeabCTBa
YTBEPKACHUHN U pelIeHUs 3aa4.

BekTopbl M KOOPAUHATHI HA MJIOCKOCTH

BekTops!

[TonsiTre BekTOpa, NEHCTBUS HAJl BEKTOPAMH, KOJUIMHEAPHbBIE BEKTOPbI, BEKTOPHBIN 0a3uc,
pa3noKeHUue BEKTOpa Mo Oa3uCHBIM BEKTOpaM. EMWHCTBEHHOCTh pa3NoKEHUS BEKTOPOB IO
6a3ucy, CKaJIsIpHOE IPOM3BEICHUE U €r0 CBOMCTBA, UCIIOIb30BaHUE BEKTOPOB B (pH3HKe.

Koopannatsl

OcHOBHBbIE MOHATHUS, KOOPJAUHATHI BEKTOPA, pacCTOSHUE MEX Ty Toukamu. KoopauHaTsl
CeperHbI OTpe3Ka. Y paBHEHUs QUTYp.

[IpuMeHeHre BEKTOPOB U KOOPAUHAT ISl PEILIEHUsI TEOMETPUUYECKHX 3a/1ay.

Addunnas cucrema koopauHat. Paanyc-BekTopsl Touek. L{eHTpou ] cucTeMbl TOUEK.

Hcmopusa mamemamuru

Bosuuxnogenue mamemamuku xax Hayku, smanel ee pazeumus. OcHoeHble pazoenvl
Mamemamuxu. Bvidarowuecs mamemamuxu u ux 6Kido 6 passumue HayKu.

beckoneunocmv mnoocecmea npocmuix uucen. Yucna u onunel ompesrkos. Payuonanvhule
yucna. Ilompebrnocms 6 uppayuonanvusix yucnax. Lllxkona Iugacopa

3apoocoenue anceopvt 6 nedpax apugmemuru. An-Xopesmu. Poowcoenue 0OykeeHHOU
cumsonuxu. I1. @epma, @. Buem, P. [lexapm. Hcmopus sonpoca o HaxodxicoeHuu ¢opmyn KopHeti
aneebpauveckux ypasHenuii cmenenetl, oonvuiux yemoipex. H. Tapmanws, [Joc. Kapoano, H.X.
Abens, D.1anya.

Tlossnenue memooa Koopounam, nNO3GONAIOUE20 NEPEBOOUMb 2eOMeMPUYecKue 00beKmbl
Ha A3vIK aneeopul. llossnenue epaguxos pyuxyuil. P. /lexapm, I1. @epma. [Ipumepol paznuunsix
KOOpOuHam.

3aoaua Jleonapoo Illuzanckoeo (@ubonauuu) o xkpoauxax, uucia Pubonauuu. 3adava o
waxmamuou oocke. CxooumMocmo 2e0Mempuieckoll npozpeccuu.

HUcmoxu meopuu eeposmuocmeti:. cmpaxosoe oeno, azapmuvie uepul. Il. DPepma, b.
Ilackanw, A. bepuynnu, A.H. Koamoeopos.



Om 3emnedenus x ceomempuu. Ilugacop u ezo wxona. @anec, Apxumeo. Iliamon u
Apucmomens. Ilocmpoenue npasunvhvix MHO20Yy201bHUK08. Tpuccekyus yena. Keaopamypa
Kpyea. Yoeoenue xyoa. Mcmopus uucna w. 3onomoe ceuenue. «Hauana» Esxnuda. JI. Diinep,
H.U. Jlobauesckuii. Ucmopusa namoeo nocmynama.

T'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCIU OKPYIHCAIOWE20 MUPQ.

Acmponomus u ceomempus. Ymo u kax y3umanu Aunaxcazop, dpamocghen u Apucmapx o
pazmepax Jlynwi, 3emau u Coanya. Paccmosnus om 3emau oo Jlynvr u Coanya. Hszmepenue
paccmosinua om 3emau 0o Mapca.

Ponv poccuiickux yuenvix 6 pazeumuu mamemamuxu: J1.Jtinep. HU. Jlobauesckuui, 11.J1.
Yeoviues, C. Kosanesckas, A.H. Koaimozopos.

Mamemamuxa 6 pazsumuu Poccuu: Ilemp I, wxona mamemamuueckux u HA8U2AYKUX HAYK,
paszseumue poccutickoeo ¢proma, A.H. Kpvinos. Kocmuueckas npoepamma u M.B. Kenowviuu.

3. TEMATHUYECKOE IINTAHNPOBAHUE
MaremaTuka 5 Kiaacce

Ne i/mt | Coneprkanue matepuara. Kon-Bo
JacoB

1. I'maBa 1. HatypanbHble uncia 20

2. I'naBa 2. CrioyxeHHe U BBIYMUTAHUE HATYPAIBHBIX YHCEI 33

3. ['naBa 3. YMHOXEHHE U JI€TICHUE HATYyPaJIbHbBIX YUCET 37

4, I'maBa 4. OOBIKHOBEHHBIE IPOOH 18

5. I'maBa 5. JlecsTuunsie qpoou 48

6. [ToBropenue. Pemenne 3anau 14
Htoro 170

MaremaTuka B 6KJ1acce

Ne n/mm | I3yuaemslii MaTepuan. MaTtemaTuka B 6kiiacce Kon-Bo
9acoB

1 [ToBTOpEHME 4

1. I'maBa 1. JlemuMOCTb HaTypalabHBIX YUCEI 17

2. I'maBa 2. OOGBIKHOBEHHBIE APOOH 38

3. I'maBa 3. OTHOIICHHUS ¥ TIPOTTOPITUH 28

4, I'naBa 4. Parimo”anbHbIe 4nciaa U A€HCTBUA HAl HUMU 70

5 [ToBTOpEHMe. 13

Hroro 170




Auredpa 7 kaacc

Ne i/t | Comeprkanue marepuana KomnuectBo
4acoB
1 I'maBa 1 .JIuneiiHoe ypaBHEHHE C OJTHOI MepeMeHHON 15
2 I'naBa 2. nenble BeIpaXeHUs 52
3 I'maBa 3 .®yHKIIH 12
4 I'nmaBa 4. CucteMbl IMHEHHBIX YPaBHEHHUH C IBYMS 19
NepPEeMEHHBIMU
5 [ToBTOpeHue u cucreMaTu3anus yueOHoro 4
MaTepuaia
Hroro 1029
Auredpa 8 kiacc.
Ne i/t | Copmeprkanue MaTepuaia. KomnuecTtBo
4acoB
1 [ToBTOpEHME 44
2 I'nmaBa 1. Anre6pandeckue apoou 204
3 'maBa 2. ®yHKuMs U CBOWCTBA 184
KBaJIPATHOT'O KOPHSIL.
4 I'masa 3. KBanparnunas ¢pyaxmus. OyHKIUS y =K/X 164
5 I'maBa 4. KBagpaTHbie ypaBHEHHS. 204
6 I'maBa 5. HepaBencraa. 17
7 [ToBTOpeHue T4a
Hroro 1024
Auredpa -9kaace
No Coneprkanne Marepuana KonnuectBo wacos
n/m
1 HepaBeHncTBa 1 ccTeMBbI HEPABEHCTB 16
2 I'naBa 2. CucreMbl ypaBHEHH 154
3 ['maBa 3.YucnoBble GyHKITUH. 259
4 ['naBa 4. IIporpeccu 164
5 I'maBa 5. DnemMeHTbl KOMOMHATOPHUKH , CTATUCTUKH | 12 4
U TEOPUH BEpOATHOCTEH
6 [ToBTOpEHNE 174
Uroro 1029




I'eomerpus - 7kaacc

Nen/m | Comep:kanue marepuana Komuuect
BO 4acoB
1 I'nmaBa 1. HauanpHble reoMeTpUUECKHE CBEACHUS 10
2 I'nmaBa I . TpeyroapHuku 17
3 ['naga I1I. ITapasuienbHbIe IPsIMBbIE 13
4 ['maBa IV .CooTHOIIEHHE MEX Ty CTOPOHAMH U yriamu | 18
TPEYyToJIbHUKA
5 [ToBTOpeHue 10
Htoro 68
I'eomerpus - 8 kiaace
No
CojepkaHue Marepuana K-Bo u
1 BBoaHoe noBTopeHue 2
2 I'maBa V. UeTbIpexyroabHUKH 14
3 I'masa VI. I[Tnomans 14
4 I'maBa VII. [TlonoOHbIE TpEYTONBHUKH 20
5 I'maBa VIII. OxpyxHOCTB 16
6 [ToBTOpEHUE Kypca reoMeTpHH 3a § Kilacc 2
Hroro 68
I'eomeTpus - 9 kiaace
Ne /i |Conepxanue maTepuaa K-Bo u
1 I'naBa IX. Bektopsr 8
I'maBa X. Meroa koopauHaT 10
3 ['maBa XI. CooTHOLIEHNSI MEXKIY CTOPOHAMH U yTJIaMH
TpeyrojapHuka. CKalsipHOE IPOU3BEIEHUE BEKTOPOB 11
4 ['maBa XII. JinHA OKpPY>KHOCTH U IJIOMIAAL Kpyra 12
5 I'maa XII. JIprkenue 8
I'maBa XIY. HauanbHble cBEAEHUS U3 CTEPEOMETPUU 8
IToBTOpEHME Kypca reoMeTpuH 3a 7-9 Kitacchl 9

Hroro

68




