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Paboyas mporpamMMa o MaTeMaTHKE OCHOBHOTO 00IIero 00pa3oBaHus roCyJapCTBEHHOTO OIOPKETHOTO
obmreoOpazoBarensHOTO yupexkaeHus Camapckoii 06macTu cpeHel 001eo0pa3oBaTeIbHON IIKOJIBI
«O06pazoBaTenbHbIN IEHTP» . KpacHocenbckoe MyHUITMTAILHOTO paiiona Cepruesckuii Camapckoit o0nactu
COCTaBJICHA HA OCHOBAHUU CIICAYIOIINX HOPMATHBHO-TIPABOBBIX JOKYMEHTOB!

1. ®enepanbHoro 3akona «O6 obpazoanuu B Poccuiickoit deaepaunn» ot 29.12.2012 r.Ne 273-D3.

2. ®enepabHOTO TOCYJAPCTBEHHOTO 00pa30BaTEeIbHOTO CTaHJapTa OCHOBHOTO 00111ero oopa3oBanus,
YTBEp)KJICHHOTO TIpuKa3oM MuHmcTepcTBa oOpazoBanust u Hayku Poccuiickoit deneparmm ot 17.12.10 Ne1897
3. OcHOBHOI 00pa3oBaTeNIbHON MTPOrpaMMbl OCHOBHOTO 0011ero oopazoBanus ['6OY COILL «OL» c.
KpacHocensckoe.

4. CanlluH 1.2.3685-21 «'urneHndyeckne HOPMATHBBI U TPEOOBAHMS K 0OECIIEYCHUIO OE30MacHOCTH U (WIIH)
0e3BpeIHOCTH JUTS UenoBeka (pakTopoB cpenbl oouranus» ot 28.01.2021 Ne 2

5. Maremaruka: paboune mporpammsl: 5-11 kimacesl/ A.I'. Mepamsixk, B.b. [lononckuit, M.C. Skup.-M.:
Benrana-I'pad, 2017

O0pazoBaTeIbHBIN MPOIECC OCYIIECTBISIETCS C UCIOJIb30BAaHNEM YUEOHUKOB M YI€OHBIX MTOCOOMH, BXOSAIINX B
neicTBytronuit denepanbHbiil epeueHb. [lepedeHs y4eOHHKOB €KEroIHO YTBEPIKAAECTCS MPUKA30M JUPEKTOpa
I10 IIKOJIE.

INIAHUPYEMBIE PE3YJBbBTATHBI OCBOEHUSA COAEPXKAHUSA KYPCA MATEMATUKHU
Jluunocmuule pezyromamoi:
1. Poccuiickas rpaxkgaHckas MJIEHTHYHOCTH (MATPUOTH3M, yBakeHHe K OTeuecTBy, K MPOLUIOMY H
HACTOAIICMY MHOTOHAOMOHAJIBHOTO HapoJa POCCI/II/I, YYBCTBO OTBCTCTBCHHOCTU M J0JIra mnepea PO}II/IHOf/i,
I/I)IeHTI/I(i)I/IKaHI/IH ce0s B Ka4yecTBe TpaXXJaHWHa POCCI/II/I, Cy6’I)eKTI/IBHa$[ S3HAYMMOCTh HMCIIOJIB30BaHUA PYCCKOI'O
SI3bIKA U S3BIKOB HApo10B Poccuu, 0CO3HaHME U ONTYIIEHNE TUYHOCTHONW CONMTPUYACTHOCTH CYILOE POCCHIICKOTO
Hapojaa). Oco3HaHWE ATHUYECKOW TPUHAICKHOCTH, 3HAHWE HCTOPHH, SI3bIKA, KYJIbTYpPhl CBOEro Hapo/a,
CBOEro Kpasi, OCHOB KyJbTYpHOTO Hacjienuss HapoJoB Poccum u yenoBeuecTBa (MIEHTUYHOCTH YEJIOBEKa C
POCCHIICKOM  MHOTOHAIMOHAJIBLHOW  KYJIbTYpOW, CONPUYACTHOCTh MCTOPUU HAPOJOB U TOCYAApCTB,
HAaXOJMBIIMXCS Ha TEPpPUTOpPUM  coBpeMeHHoW Poccumn); uHTEepHOpHU3AIUSL I'YMaHUCTHYECKHUX,
JEeMOKPAaTUYECKUX U TPAJUIUOHHBIX LIEHHOCTEH MHOTOHAIIMOHAIBHOTO poccuiickoro obmecta. Oco3HaHHOE,
YBOXHUTENbHOE M JIOOpOXKeNaTeabHOE OTHOIICHHWE K HCTOPUH, KYJABTYpE, PEIUTHUU, TPaTuIUsaM, s3bIKaMm,
LIEHHOCTAM HapoJ10B Poccuu 1 Hapo10B Mupa.
2. ['oToBHOCTP M CHOCOOHOCTH OOYYAIOIIMXCS K CaMOPa3BUTHIO M CaMOOOpa30BaHUIO HAa OCHOBE
MOTHBAIlMM K OOYYEHHUIO U TMO3HAHMIO; TOTOBHOCTh M CIIOCOOHOCTH OCO3HAHHOMY BBIOOPY M HOCTPOEHHUIO
nanbHeNIe HWHIUBUIYaIbHOM TpaeKTopuu oOpa3oBaHHs Ha 0a3e OPHUEHTUPOBKM B MHpe Hpodeccuil u
podecCHoHANBHBIX TPEANOUYTEHUN, C YIETOM YCTOMYMBBIX TO3HABATEIILHBIX HHTEPECOB.
3. Pa3BuToe MopasibHOE CO3HaHHE U KOMIIETEHTHOCTh B PEUICHHMH MOpPAIbHBIX MPOOIEM Ha OCHOBE
JUYHOCTHOTO BbIOOpPa, (hOpMUPOBaHKE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOTO MOBEICHMS, OCO3HAHHOTO U
OTBETCTBEHHOTO  OTHOILIEHHS K  COOCTBEHHBIM  TMOCTyNKamM  (CIOCOOHOCTH K  HPaBCTBEHHOMY
CaMOCOBEPILEHCTBOBAHHUIO; BEPOTEPIUMOCTD, YBAXKUTEILHOE OTHOLIIEHHE K PEIUTHO3HBIM YyBCTBAaM, B3TJIsAaM
JIOZIeH WM UX OTCYTCTBHUIO; 3HAHHE OCHOBHBIX HOPM MOPAJIU, HPABCTBEHHBIX, JYXOBHBIX HJICAIOB, XPAHUMBIX
B KYJABTYPHBIX TPaAUIUAX HapoJ0B Poccuu, roTOBHOCTh HA UX OCHOBE K CO3HATEIbHOMY CaMOOTPAHUYEHUIO B
MOCTYIKaX, MOBEJCHUH, PACTOYUTEILHOM MOTPEOUTENHCTBE; CHOPMUPOBAHHOCTH MPEACTaBIEHUN 00 OCHOBaX
CBETCKOM 3TUKU, KYJAbTYPhl TPATUIIMOHHBIX PEIUTHM, UX POJH B Pa3BUTHUHU KYIbTYpbl U uctopuu Poccuu u
YeloBeYEeCTBa, B CTAHOBJICHHHM TPa)XJTaHCKOTO OOIIECTBA M POCCHMCKONW TOCYJapCTBEHHOCTH, MOHUMAaHHE
3HAYEHUS HPABCTBEHHOCTH, BEPHl U PENUTHM B KU3HU YEJOBEKa, ceMbH U obmiecTBa). CHopMHUpOBaHHOCTH
OTBETCTBEHHOI'O OTHOUIEHUS K YYEHUIO; YBAXXKUTEIBHOTO OTHOIIEHHS K TPYyJy, HaJu4yhe ONbITa y4acTUs B
COLIMANBHO 3HAaYUMOM Tpynae. Oco3HaHWE 3HAYEHUS CEMbU B JKM3HM YENOBEKa M OOIIECTBA, MPUHATHE
[IEHHOCTU CEMENHOM KU3HU, YBOXKUTEIHbHOE U 3a00TIMBOE OTHOIICHHE K YICHAM CBOEH CEMBbHU.
4, ChopMupoBaHHOCTH 1E€JIOCTHOTO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU W OOIIECTBEHHOHN MPAKTUKU, YIUTHIBAIONIETO COLMATIBHOE, KYIbTYPHOE, SI3LIKOBOE, TYXOBHOE
MHOT000pa3ue COBPEMEHHOTO MUDA.
5. Oco3HaHHOE, YBAKUTENBHOE U JOOpOKEIaTeNbHOE OTHOILIEHUE K JAPYroMy YeJIOBEKY, er0 MHEHHIO,
MHUPOBO33PEHUIO, KYIbTYpPE, S3bIKY, Bepe, TPaXKAaHCKON MO3UIKUU. [ 0OTOBHOCTh M CLIOCOOHOCTH BECTH JHAJIOT C
JIPYTUMU JTIOJIbMU U IOCTUTaTh B HEM B3aMOIOHUMaHUA (MAeHTU(UKAIHS ce0sl KaK TIOTHOMPABHOTO CYyOBbeKTa
oOIIeHMs, TOTOBHOCTh K KOHCTPYMPOBAHHUIO 00pa3a mapTHepa IO JUANIOTY, TOTOBHOCTh K KOHCTPYHPOBAHHIO
oOpa3a JOMyCTUMBIX CIOCOOOB JAHManora, TOTOBHOCTh K KOHCTPYMPOBAHHMIO TMpollecca auMajora Kak



KOHBEHIIMOHHPOBAHUS HHTEPECOB, MPOIIETyP, FTOTOBHOCTh U CIIOCOOHOCTH K BEJICHUIO IIEPETOBOPOB).

6. OCBOEHHOCTbH COLMAIBHBIX HOPM, MPABHJI MOBEJICHHS, POJICH 1 GOPM COLMATIBHOM )KU3HM B TPYIIaxX
u cooOmecTBax. YyacTue B HIKOJBHOM CaMOYIPABJICHUU M OOIIECTBEHHOH XU3HHU B MpeeniaX BO3PACTHBIX
KOMIETEHIIMI C y4eTOM PEerHOHaJbHBIX, ATHOKYJIBTYPHBIX, COIMAJIBHBIX M 3KOHOMHUYECKHX OCOOCHHOCTEH
(popmupoBaHHE TOTOBHOCTH K YYacTHIO B MpPOIECCE YINOPSIOUYCHHs COIUAIbHBIX CBA3€H M OTHOILCHHH, B
KOTOpBIE BKJIIOUEHBI M KOTOpbIe (OPMHPYIOT CaMH ydYalluecs; BKIIOYEHHOCTb B HEMOCPEICTBEHHOE
IpaXJIaHCKOE y4yacThe, TOTOBHOCTb Y4YacTBOBATh B JKU3HEAEATEILHOCTH MOJPOCTKOBOTO OOIIECTBEHHOTO
00beTMHEHHUS, TIPOTYKTUBHO B3aMMOACHCTBYIOIIETO C collMalIbHOU cpeno u COIMAJIbHBIMU
WHCTUTYTaMH;, HICHTHU(UKaus cebsd B KadecTBe CYOBEKTa COLMAIBHBIX TNPeoOpa3oBaHMi, OCBOCHHE
KOMIIETEHTHOCTEN B cepe OpraHu3aTOpCKON NeATENbHOCTH; MHTEPUOPHU3aLUs LIEHHOCTEH CO3MIaTeIbHOTO
OTHOIIEHHUSI K OKpYXKAaloUlell JeHCTBUTENbHOCTH, LIEHHOCTEH COLMAIbHOIO TBOPYECTBA, LIEHHOCTH
MPOJYKTUBHOW OpraHM3allMd COBMECTHOHM JESATENbHOCTH, CaMOpealu3allud B TpYyNIe W OpraHu3aluu,
[EHHOCTH «JIPYTroro» KaK paBHOIPABHOTO MapTHepa, GOPMHUPOBAHUE KOMITETCHIIMI aHAN3a, IPOCKTUPOBAHHS,
OpraHM3aliM JeATeIbHOCTH, pe(IeKC U3MEHEHNUH, CITIOCOO0B B3aMOBBITO/IHOTO COTPYJHHYECTBA, CIOCOOOB
peanu3anuu COOCTBEHHOTO JIMIEPCKOTO MOTEHITHANA).

7. ChopmupoBaHHOCTh LIEHHOCTH 3/I0POBOTO M 0€30macHOro odpasa KU3HU; MHTEpUOpU3alvs MPaBUII
WHIUBUAYAJIBHOTO U KOJUIEKTMBHOTO O€30MacHOrO MOBEACHUS B YpPE3BbIUAMHBIX CUTYaLUAX, YIPOKAIOIIUX
KU3HU U 370POBbIO JIIOJIEH, MPaBUJI MOBEACHUS Ha TPAHCIIOPTE U HA JOPOTax.

8. Pa3BUTOCTH 3CTETHMUECKOTO CO3HAHUS Yepe3 OCBOEHHE XY/I0)KECTBEHHOTO Hacienus: HapoJioB Poccun
U MHpa, TBOPYECKOW JEATEIBHOCTH 3CTETUYECKOTO Xapakrepa (CIOCOOHOCTh MOHUMATh XY/I0KECTBEHHBIE
MPOM3BEACHUSA, OTpPaXallllhe pPa3Hble JTHOKYJAbTYpHBIE  TpaJulUU; CPOPMUPOBAHHOCTH  OCHOB
XYZ0KECTBEHHOU KYNbTYpbl OOydJaroUIMXcs Kak 4acTU MX OOIIel JyXOBHOH KylIbTYphl, Kak 0c000ro criocoba
MO3HAHUS JKU3HM U CPEACTBA OpraHU3alMy OOLIEHUS; 3CTETHYECKOE, IMOLMOHAIBLHO-IIEHHOCTHOE BUJCHUE
OKPY)KaIOIIEr0 MHpa; CIOCOOHOCTh K 3MOI[MOHAIBHO-LIEHHOCTHOMY OCBOCHHIO MHpPA, CAMOBBIPAKEHUIO U
OpUEHTAIINH B XYJ0XXECTBEHHOM M HPAaBCTBEHHOM MPOCTPAHCTBE KYJIbTYpHI, YBaXKE€HUE K MCTOPUU KYIBTYpPbI
cBoero OTedecTBa, BHIPAKEHHOM B TOM 4YMCJI€ B IOHUMAaHUM KpPacoThl YENIOBEKA; MOTPEOHOCTh B OOIIEHUM C
XY0)KECTBEHHBIMH  NPOU3BEACHUAMH, C(OPMUPOBAHHOCTh AKTHBHOTO  OTHOIIEHUS K  TPATULMIM
XYyJI0’)KECTBEHHOH KYJIBTYPhI KaK CMBICTIOBOM, SCTETUYCCKOMN M JIMYHOCTHO-3HAYMMOM [ICHHOCTH).

0. CdopMHUpPOBaHHOCTH OCHOB IKOJOTHYECKON KYJIBTYpPHI, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO
HKOJIOTUYECKOT0 MBIIICHUS, HAJMYUE OIBbITA 3KOJIOTMYECKH OPUEHTHPOBAHHON pPE(IEKCHUBHO-OLIEHOUHONW U
IIPAKTUYECKON JEATENbHOCTU B XKM3HEHHBIX CUTyalUsX (FOTOBHOCTb K HMCCIIEOBAHUIO NMPUPOIbI, K 3aHATUAM
CEJIbCKOXO3SHCTBEHHBIM TPYJIOM, K XYI0’KECTBEHHO-3CTETMUECKOMY OTPAKEHUIO MPUPOABL, K 3aHATUSIM
TYPU3MOM, B TOM YHUCJIE€ SKOTYPU3MOM, K OCYIIECTBICHUIO IPUPOJOOXPAHHON AEATEIBHOCTH).

MertanpeaMeTHbIe pe3yJabTaThl

PeryasituBubie YV /|

1. YMeHHe caMOCTOSATENIBHO ONPeNeIATh e 00ydeHHs], CTaBUTh U (POPMYIUPOBATH HOBBIE 33Jauy B
yyebe U TI03HABATENBbHOM JEATEIBHOCTH, pa3BUBaTb MOTHUBBI M MHTEpEChl CBOEH MO3HABATEJIBbHOM
NEATeIbHOCTH.

Ooyuarowguiica cmosrcem:

. aHAJIM3UPOBATh CYIIECTBYIOIIME U MJITAHUPOBATh OyyIire oOpa3oBaTesIbHbIE PE3YJIbTAThI;

. UACHTU(GUIMPOBATH COOCTBEHHBIE IPOOIEMbI U ONPENEIIATh TJIaBHYIO PoOIeMy;

. BBIIBUT'aTh BEPCUHU peIIeHUs NMpoOsieMbl, (POPMYJIUPOBAaTh T'MIIOTE3bl, MPEIBOCXUINATh KOHEUHBIH
pe3yJbTart;

. CTaBUTb 1I€JIb ICATEILHOCTH Ha OCHOBE OTPE/IEICHHOM MPOOIeMbI U CYIIECTBYIOIUX BO3MOXKHOCTEH;
. ¢dbopmynupoBaTh ydeOHbIE 3aa4M KaK IAru JOCTHKEHHsI TOCTABICHHOM 1eJIN 1eATeIbHOCTH;

. 000CHOBBIBATH 11€JI€BbIE OPUEHTHPHI U IPUOPUTETHI CCHUIKAMU HA LIEHHOCTH,

yKa3bIBasi U 000CHOBBIBAs JIOTHUECKYIO MTOCIIEA0BATEIbHOCTD LI1aroB.

2. YMeHne camMOCTOSITENIbHO IJIaHUPOBATh IYTH AOCTMXKEHMSI LI€NEH, B TOM 4YHCIIE aJbTE€PHAaTUBHBIE,

OCO3HAaHHO BBIOMpaTh Hanboaee 3¢ (HeKTUBHBIE CIIOCOOBI pelIeHrs YYeOHBIX U TO3HABATENBHBIX 3a/1a4.
Oobyuarowuiica cmorcem:

. omnpeneniaTh HeoOX0oauMble JeWCTBUE(sS) B COOTBETCTBUM C y4yeOHOM M Mo3HaBaTelIbHOH 3agaueil u
COCTaBJIAThH AJITOPUTM HX BBITIOJHEHHUS;
. 00OCHOBBIBAaTh M OCYILIECTBIATh BbIOOp Hamboisiee 3(PpPeKTUBHBIX COCOOOB pElIeHHUsS YUEOHBIX U

IIO3HABAaTCJIIbHBIX 3a41a4,
° OHpC,Z[CJBITB/HaXOIII/ITB, B TOM YHUCIC H3 MNPCIJIOKCHHBIX BApPUAHTOB, YCJIIOBUA MJIS1 BBIIIOJIHCHUA



y4eOHOW U MOo3HABATEILHON 3a/1a4H;

. BBICTpaMBaTh JKU3HCHHBIC IUTAHBI HA KPAaTKOCPOYHOE Oymyiiee (3asBisATh IICJCBBIC OPUEHTHPBHI,
CTaBUTh aJCKBATHbIC WM 3aJa4ydl W [peylaraTth JCHCTBUSA, YyKa3biBas M OOOCHOBBIBAas JIOTHYECKYIO
[IOCJIEI0BATEIBLHOCT IIIarOB);

. BBIOMPATh U3 MPE/UIOKEHHBIX BAPHAHTOB M CAMOCTOSTEIIBHO UCKATh CPEACTBA/PECYPCHI [T PELICHHUSI
3a7a4K/JOCTUKEHHMS 1EIIH;

. COCTaBJIATH IUIAH pPeLIeHUs NpoOeMbl (BBIIOIHEHUS IPOEKTa, IPOBEACHUS NCCIIEIOBAHU);

® OHpe[[eJI?ITI) IIOTCHIINAJIBHBIC 3any,I[HeHI/I$I HpI/I peHIeHI/II/I y‘-Ie6HOfI nu HO3HaBaTeJIBHOI71 3ada4u U
HaXOIUThb CpeIICTBa I UX YCTpaHeHI/Iﬂ;

® OITUCBhIBATH CBOfI OIIBIT, O(I)OpMJI?I?I €ro ajida Hepe)laqn [[pyrI/IM JIFOAM B BUAC TCXHOJIOTUHU peH_IeHI/Iﬂ
MPAKTUYECKUX 3a/1a4 ONPEACICHHOTO KIIacca;

. IJITAHUPOBATh M KOPPEKTHUPOBATH CBOIO MHIUBUAYATIbHYIO 00pa30BaATEIbHYIO TPACKTOPHIO.

3. YMEHHE COOTHOCUTBH CBOM JACUCTBUS C IUIAHUPYEMBIMHU DPE3YJIbTaTaMH, OCYLIECTBIATH KOHTPOJb

CBOEH JeATEeNIbHOCTH B TPOLECCe IOCTWKEHHUS pe3yabTaTa, OMPENeNATh CHOcoObl NEHCTBUH B paMKax
MPEJIOKEHHBIX YCIOBUM U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JEUCTBUS B COOTBETCTBUHU C U3MEHSIOIIEHCS

CUTYyalEeH.

Obyuarowuiica cmodxncem:

. ONPENENATh COBMECTHO C IENAaroroM M CBEPCTHUKAMH KPUTEPHUM IUIAHMPYEMBIX PE3yJIbTaTOB H
KPUTEPUHU OIIEHKHU CBOEH y4eOHOM AeqTeIbHOCTH;

. CUCTEMAaTHU3UPOBaTh (B TOM YMCJIE BHIOMPATh MPUOPUTETHBIE) KPUTEPUN TUIAHUPYEMBIX PE3YJIbTaTOB
Y OLIEHKH CBOEH JIEATEIbHOCTH;

. OoTOMpaTh HHCTPYMEHTHI JJISl OLIEHUBAHMSI CBOEH JIESITEIbHOCTH, OCYIIECTBIIATh CAMOKOHTPOJIb CBOEH
NEeSITENHOCTH B paMKax MPEII0KEeHHBIX YCIOBHUM U TpeOOBaHMIA;

. OLICHUBATh CBOK JICATEIBHOCTb, AapTyMEHTHPYS MPUYMHBI JOCTH)KEHUS WJIA OTCYTCTBHS
IJJAHUPYEMOTO pe3yNbTaTa;

. HaXOJUTh JOCTAaTOYHBIE CPEJICTBA JJISl BBIMOIHEHUs Y4eOHBIX IEHCTBUI B M3MEHSIOIIECHCS CUTyallun
W/WIIH TIPU OTCYTCTBUHM IUTAHUPYEMOTO Pe3ysbTaTa;

. pa0oTas 1Mo CBOEMY IUIaHY, BHOCHUTb KOPPEKTHBBI B TEKYIIYIO AEATEIHOCTh HAa OCHOBE AaHAIM3a
W3MEHEHUH CUTYalluu s MOJIy4eHHsl 3allJIaHMPOBAaHHBIX XapaKTEPUCTUK NTPOIYKTa/pe3ynbTaTa;

. YCTaHABJIMBATh CBSI3b MEXKJY ITOJTYYECHHBIMH XapaKTEPUCTUKAMM IPOAYKTa M XapaKTEPUCTHKAMU

mporecca JesSTeIbHOCTH U 0 3aBepUICHUM JESTeIbHOCTH IMpeaiaraTh M3MEHEHHE XapaKTEepUCTUK Ipoliecca
JUIS TIOJTYYEHUS YIYUIICHHBIX XapaKTePUCTHK MPOAYKTA;

. CBEPSTHh CBOU JACUCTBUSI C LENbIO U, TPU HEOOXOJUMOCTH, UCTIPABIIATH OMIMOKH CaMOCTOSITENBHO.

4, YMeHue OoleHHBaTh MPABUJILHOCTH BBINOJHEHUSI Y4eOHOHN 3ajaud, COOCTBEHHBIE BO3MOXKHOCTH €€
pelIeHHUS.

Ooyuarowuiica cmodxccem:

. OTIPEENATh KPUTEPUHU MPAaBUILHOCTU (KOPPEKTHOCTH ) BBINOJIHEHUS YYeOHOU 3a1a4u;

. aHaJIM3UpOBaTh U OOOCHOBBIBATH MPUMEHEHHWE COOTBETCTBYIOIIETO HWHCTPYMEHTApHUS Ui
BBHITIOJIHEHUS y4eOHO 3a1a4;

. CBOOOJHO TMOJB30BATHCSI BHIPAOOTAHHBIMH KPUTEPUSMU OLIEHKUA M CAMOOIICHKH, UCXOMS U3 IIeNId U
UMEIOLIUXCS CPEJICTB, Pa3inyasi pe3ysibTar U CoCcOoObI 1eHCTBUI;

. OIICHUBATh MPOJYKT CBOEU NEATENLHOCTH IO 3aJaHHBIM H/WIM CaMOCTOSITENIFHO OMpPENEICHHBIM
KPUTEPUSM B COOTBETCTBUU C IIEIIBIO JIEATEILHOCTH;

. 000CHOBBIBATh JOCTUKMUMOCTH IEJIM BHIOPAHHBIM CIIOCOOOM Ha OCHOBE OIIEHKH CBOUX BHYTPEHHHX
PECYPCOB U JOCTYIHBIX BHEIIHUX PECYPCOB;

. (UKCHPOBATh U AHATU3UPOBATH TMHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

5. Brnanenue oOcHOBaMHM CaMOKOHTPOJS, CaMOOLICHKH, MPUHATHUS PELMIEHUH M  OCYILIECTBICHUS

OCO3HAHHOTO BBIOOpa B y4eOHOM M MO3HABATEIHHOM.
Oobyuarowuiica cmorcem:

° Ha6J'IIO,Z[aTB U aHaJIM3UpOBATh CO6CTBCHHYIO y‘-IC6HYIO W TO3HABATCIIbHYKO JOCATCIBHOCTL U
ACATCIIBHOCTD APYTUX 06yqa}om1/1x05{ B IIpOLIECCC B3AUMOIIPOBCPKHU,

° COOTHOCHUTDH PCAJIbHLIC U TNIAHUPYCMBIC PC3YJIbTAThI I/IH,Z[I/IBI/I,[[yaJ'ILHOI\/'I

O6p330BaTCHBHOI>'I ACATCIIBHOCTHU U ACJIaTh BBIBOJBI,

° IIPpUHUMATh PCIICHUC B y‘-IC6HOI>i CUTYyallUl U HECTHU 34 HETO OTBCTCTBCHHOCTD,

° CaMOCTOATCIIbHO OIPECACIIATh IMPUYUHBI CBOCTO YCII€Xa HJIM HCYCIICXAa U HAXOJUTH CITIOCOOBI BbIXO/Ja

U3 CUTyalluu HEYCIIEXa,



. PETPOCIIEKTUBHO OIPENEIATh, KaKhe ACUCTBUS M0 PEIICHHIO y4eOHOM 3aJauu WM mapaMeTphl ITUX
JEWCTBUI MPUBEIN K MOJTYYSCHUIO UMEIOIIETOCS IPOIYKTa y4eOHOH NesTeTbHOCTH;

. JE€MOHCTPUPOBATH NMPHUEMbI PEryJSIUN HCHXO0()U3UOIOTUYECKUX/ IMOIIMOHAIBHBIX COCTOSHUM IS
noctrkeHus dpdeKTa yCoKOoeHHs (YCTpaHESHUS! SMOIIMOHATBHON HAIMPSHKEHHOCTH ), d((ekTa BOCCTAHOBICHUS
(ocnmabnenust mposBIeHUN yTromieHHs), 3(dekra akTUBU3AMK (NMOBBILICHHUS IMCUXO(PU3NOIOTHYECKON

PEaKTUBHOCTH).
ITo3naBartenbublie YY /I
1. YMeHue  ompenensaTh — MOHSATHS,  CO3AaBarh  00OOIIEHWsS,  YCTaHABIWBATh  AHAJIOTHH,

KJIaccu(UIMPOBaATh, CAMOCTOSTEIFHO BHIOMPATh OCHOBAHUS M KPUTEPUH JUIs KIIACCH(HUKALINY, YCTaHABIMBATD
IIPUYMHHO-CJIEACTBEHHbIE CBSI3U, CTPOUTH JIOTUYECKOE pACCYXJIECHUE, YMO3aKIl4eHHEe (MHAYKTUBHOE,
JEIyKTUBHOE, 110 aHAJIOTUH) U JIeJIaTh BBIBOIBL.

Obyuarowuiica cmodxncem:

. oI0MpaTh CJI0Ba, COTIOAUYNHEHHBIE KIIIOYEBOMY CIIOBY, ONPEICISIONINE €r0 MPU3HAKU U CBOWCTBA;

® BBICTpauBaThb JIOTUYCCKYIO HCMOYKY, COCTOMAIIYIO M3 KIIHOYEBOI'O0 CJIOBAa WM COIMOAYHMHCHHEBIX €MY
CIIOB;

® BBIACIISATH O6HIPII>1 MNPU3HAK ABYX WX HECKOJBbKHUX MNMPEAMCTOB WA SIBIIEHUH U OOBSICHATH HX
CXO/ICTBO;

® O6’B€I[I/IH$ITI) NpeaAMETbl M ABJCHWA B TPYHIIBI IO ONPCACIICHHBIM IIpU3HAaKaM, CpaBHHBATb,
KJaccuuIpoBaTh 1 00001aTh (HAKTHI U SABJICHUS,

. BBIJICTISATH SIBJICHHE U3 OOILEro psijia ApYrux siBJICHUI;

. OTpeNesATh 00CTOATENHCTBA, KOTOPHIE TMPEANISCTBOBAIA BO3HHUKHOBEHHIO CBS3H  MEXKIY

SIBJICHUAMMU, U3 OTUX 00CTOSATENLCTB BBIICIIATE ONIPCACIIAIOIINE, crocoOHbIe OBITH HpH‘IHHOﬁ JaHHOTI'O SABJICHUS,
BBIABJIATH IPUYMHBI U CIICACTBUA ﬂBHeHHﬁ;

. CTPOMTH PACCYXKJIEHHE OT OOIINX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSM U OT YaCTHBIX SIBJICHUH K
0OILINM 3aKOHOMEPHOCTSIM;

. CTPOHThH PACCY)KICHHE Ha OCHOBE CPAaBHEHHS IPEIMETOB M SBJICHWH, BBIIEISASA TPU STOM 00IIHe
MIPU3HAKH;

. U3JIaraTh MOJIy4eHHYIO HH(pOPMAIIUIO, HHTEPIIPETUPYS €€ B KOHTEKCTE PEeIIacMOH 3a/1auH;

. CaMOCTOSITEIFHO yKa3blBaTh Ha WHQPOPMAILMIO, HYXKIAIONIYIOCS B TPOBEpKE, Mpemiararb |
MIPUMEHSATH CIIOCO0 MPOBEPKU JOCTOBEPHOCTH MH(MOPMAITUH;

. BepOaIM30BaTh SMOIMOHATIFHOE BIICUATIICHHE, OKa3aHHOE HA HETO UCTOYHUKOM;

. OOBSICHATH SIBJICHUS, MPOIECCHI, CBSA3W M OTHOIICHHUS, BBISABISIEMBIE B XOJI€ IMO3HABATEIHHOU W

UCCIIEIOBATEIILCKOM  JIESITEIBbHOCTH (NPUBOJUTH OOBSCHEHHE C H3MEHEHUEM (OpMBI IPEICTABIICHHS,
O0OBSCHSATH, ICTATU3UPYSI WIIH 0000111as1; 0OBSICHATH C 33JJaHHOM TOYKU 3PCHHUS ),

. BBISIBJISATh Y Ha3bIBATh MPUYUHBI COOBITHS, SBIICHHS, B TOM YHCJIC BOBMOKHBIC HanOOJIee BEPOSTHBIC
NPUYMHBI, BO3MOXHBIC IIOCICACTBUS 3aJaHHOW MPHYMHBI, CAMOCTOSTEIBHO OCYIICCTBISS MPUYHMHHO-
CIIC/ICTBEHHBIN aHAJIN3;

° ACJIaTb BbBIBOJA Ha OCHOBC KPHTHYCCKOI'O aHAJIM3a Pa3HbIX TOUYCK 3PCHUS, IIOATBCPIKIAATH BBIBOI
cOOCTBEHHOM apFYMeHTaHHeﬁ HJIN CaMOCTOSATCIIbHO ITOJIYYCHHBIMU JaHHBIMH.
2. YMeHue Co31aBaTb, IIPUMCHATL H HpeO6paSOBLIBaTb 3HAaKM M CHMBOJIbI, MOACIN MW CXCMbl IJIA

peleHus yueOHbIX M M03HABaTeIbHbBIX 33/1au.
Oobyuarowguiica cmodrcem:

. 0003HayaTh CUMBOJIOM U 3HAKOM MPEAMET W/ UIIH SBICHUE;

. ONpeNeNiTh JIOTHYECKUE CBS3M MEXIy INpeAMeTaMH W/WIM sBICHUSIMM, 0003HauaTh JIaHHBIE
JIOTUYECKHE CBSI3U C TIOMOIIBIO 3HAKOB B CXEME;

. co3/1aBaTh aOCTPAKTHBIN MU peasibHbIN 00pa3 npeaMeTa 1/1ilH sIBJICHUS;

. CTPOMTH MOJIENI/CXEMY Ha OCHOBE YCIIOBHI 3a/1auu U/WIIM C1I0co0a ee pelieHus;

. co3/laBaTh BepOaJbHbIE, BEIIECTBEHHbIE U HMH(OPMAIMOHHBIE MOJIENIM C  BbLIEICHUEM

CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa Ul ONpeleNeHHs crocoda peleHHs 3aJaud B COOTBETCTBUU C
CUTYaLIUEH;

. peoOpa3oBbIBaTh MOJIETH C IIeJbI0 BBISBJIEHHUS OOIIMX 3aKOHOB, OIPECNSIONIMX JaHHYIO
NpEeIMETHYIO 00J1acTh;

. MEPEBOANUTH CJIOXKHYIO IO COCTaBy (MHOTOACHEKTHYIO) HH(pOpMalMi0 U3 Ipaduyeckoro Win
(opMaIN30BaHHOTO (CUMBOJIBHOTO) MPEJICTABIECHUS B TEKCTOBOE, M HA00OPOT;

. CTPOUTH CXEMY, AJITOPUTM JCHCTBUs, HCIPABIATh WM BOCCTAHABJIMBATH HEU3BECTHBIM paHee
JITOPUTM Ha OCHOBE MMEIOIIETOCS 3HAaHUs 00 00BbEKTe, K KOTOPOMY IIPUMEHSIETCSl ITOPUTM;



. CTPOMTH JOKA3aTEILCTBO: MPSIMOE, KOCBEHHOE, OT IIPOTUBHOTO;
. aHAIIM3UPOBATH/PEPIIEKCUPOBATh  OMBIT  pa3pabOTKM U pealn3alud  y4eOHOro  TPOEKTa,
UCCJICIOBaHUs (TEOPETUYECKOTO, SMIIMPHYECKOT0) Ha OCHOBE MPEIIOKCHHON MPOOJIEeMHON CHUTYyaluH,
MOCTABJICHHOMW IEJTN W/UITH 3a/JaHHBIX KPUTEPHEB OLIEHKU MPOIyKTa/pe3ybTara.

3. CMBICIIOBOE UTEHHE.

Oobyuarowguiica cmoxcem:

. HAXOJIUTh B TEKCTE TpeOyeMyro HH(OPMAIUIO (B COOTBETCTBUU C LIEJISAMHU CBOCH NEATEILHOCTH);

. OpPUEHTUPOBATHCS B COJIEPKAHUU TEKCTAa, MOHUMATh IIEJIOCTHBIN CMBICI TEKCTa, CTPYKTYpHUPOBATh
TEKCT;

. YCTaHABJIMBATh B3aUMOCBS3b OTIMCAHHBIX B TEKCTE COOBITUH, SIBICHHIA, IIPOLIECCOB;

. PE3IOMHUPOBATh TJIABHYIO UJICO TEKCTA;

. peoOpa3oBBIBATh TEKCT, «IEPEBOAS» €ro B IPYryld MOJAIBHOCTb, HWHTEPIPETUPOBATH TEKCT
(XyIO)KECTBEHHBI M HEXYHOKECTBEHHBIH - Y4eOHBIH, HAydHO-TIONMYJISIPHBIN, MH(OOPMAIIMOHHBIN, TEKCT NON-
fiction);

. KPUTHUYECKH OLIEHUBATh COJIepKaHue U (popMmy TeKcTa.

4, @dopMupoBaHWE M  pa3BUTHE HKOJOTMYECKOTO  MBIIUIEHUS, YMEHHME MPUMEHSATh €ro B

MI03HABATEIbHON, KOMMYHUKAaTUBHOM, COIIMAILHON MTPaKTUKE U MPOPECCUOHATBHON OPUEHTALINH.
Obyuarowuiica cmodxncem:

. OTIPEJIEIIATh CBOE OTHOLIEHHE K IPUPOIHOM CpEIE;

. aHAJIM3UPOBATH BIMSIHUE HKOJIOTUUECKUX (DAKTOPOB Ha cpelly OOMTaHMSI )KUBBIX OPTraHU3MOB;

* IIPpOBOAUTH l'IpPI‘—IPIHHBIfI n B€p0$[THOCTHBII7[ AHAJIN3 3KOJIOTHYCCKUX CHTyaHHﬁ;

. MIPOrHO3UPOBATh U3MEHEHUS CUTYallMH MPU CMEHE JeHCTBUS OAHOTO (pakTopa Ha JEUCTBUE JIPYroro
(dakrtopa;

® pacrpoCTpaHATb OSKOJOTHYECKHEC 3HaHWA MW Y4YaCTBOBATb B IPAKTHYCCKHUX J€jJaxX II0 3aliuTe
OKpY)KAIOIIEH CPeJIbl;

. BBIPa)KaTh CBOE OTHOIICHHE K MPUPOJIE Yepe3 PUCYHKU, COUNHEHUS, MOJIENIU, IPOEKTHBIE PAOOTHI.

5. Pa3BuTHe MOTHBAIIUU K OBJIAJICHUIO KYJIbTYPOH aKTUBHOTO MCIOJL30BAHUS CIIOBapeit

U APYTUX MOUCKOBBIX CUCTEM.
Ooyuarowuiica cmodxcem:

. OTIpeeNsATh He0OX0JMMbIE KITI0YEeBbIe MOUCKOBBIE CIIOBA U 3aPOCHI;

. OCYILIECTBIISITh B3aUMOJICHCTBHE C AJIEKTPOHHBIMU IMOMCKOBBIMH CUCTEMaMH, CJIOBAPSMU;

. (dbopMHUpOBATh MHOMXECTBEHHYIO BBIOOPKY M3 MOHMCKOBBIX HMCTOYHHMKOB JJIsi OOBEKTUBU3ALMU
PE3yNIbTAaTOB MOUCKA;

. COOTHOCHTH TMOJTy4YEHHbBIE PE3YIbTAThl OMCKA CO CBOCH NESATENbHOCTHIO.

Kommynukatuubie YV ]|

1. YMeHue opraHu30BbIBATH y4eOHOE COTPYAHMYECTBO M COBMECTHYIO NESTENIBHOCTh C YYUTENIEM H

CBEpCTHUKAMM; paboTaTh MHAMBUAYAJIBHO U B IPYIIE: HAXOAUTh 001ee pelleHue U pa3periaTh KOHMIMKTH Ha
OCHOBE COIJIACOBAHHUS MO3ULMI U ydyeTa MHTepecoB; (OPMYJIHPOBATH, APrYMEHTHPOBATh U OTCTAUBAaTh CBOE
MHEHHUE.

Oobyuarowguiica cmoscem:

- ONIPEAEIIATH BO3MOKHBIE POJIM B COBMECTHOM JIEATENBHOCTH;

- UTPaTh ONPEAEIECHHYIO POJIb B COBMECTHOH EATEIBHOCTH;

- IIPUHUMATh MO3ULMI0 coOeceHNKa, MOHMMAs IMO3ULUIO JPYroro, pa3jinyaTh B €r0 peyd: MHEHUE
(TOUKy 3peHus), J0Ka3aTeIbCTBO (APTyMEHTHI), (PaKThl; THUIIOTE3bI, AKCHOMBI, TEOPHH;

- OTIpeNeNATh CBOU JEUCTBUS M JEMCTBUS MapTHepa, KOTOpbIE CIIOCOOCTBOBAIM WM MPENSTCTBOBAIN
IIPOTYKTUBHOW KOMMYHHUKAIINH;

- CTPOMTH O3UTUBHBIEC OTHOLIEHUS B Ipoliecce yueOHOM! 1 MO3HABATEIbHOM IEATEIbHOCTH;

- KOPPEKTHO U apryMEHTHPOBAaHHO OTCTauBaTh CBOIO TOUKY 3PEHUS, B TUCKYCCHUH YMETb BBIJBUIATh
KOHTpPapryMeHThI, iepedpasupoBaTh CBOIO MBICIb (BIaIeHUE MEXaHU3MOM SKBHUBAJICHTHBIX 3aMEH);

- KPUTHYECKH OTHOCHTHCS K COOCTBEHHOMY MHEHMIO, C JIOCTOMHCTBOM MpPHU3HABATh OIIMOOYHOCTD
CBOETr0 MHEHHS (€CIIM OHO TAaKOBO) U KOPPEKTUPOBATH €T0;

- IpeJularath albTEPHATUBHOE pelieHre B KOH(QIMKTHON CUTYalluy;

- BBIJIENIATH OOIIYIO TOUKY 3PEHUS B IUCKYCCHUU;

- JIOTOBApPUBATHCS O MPaBUJIAX M BOMPOcax Ui 00CYXkIE€HUS B COOTBETCTBUU C MOCTABJICHHOW Hepen
IPYIIION 3a1a4yei;

- OpraHu30BBIBATH YU€OHOE B3aUMOJICHCTBUE B IPyIIIe (OMPEaesaTh 00IIe LelIH, pacupeaesaTh PO,



JOTOBApUBATHCA APYT C APYrOM U T. 1.);

- yCTpaHsATh B paMKax  JUajora  paspeiBBl B~ KOMMYHHUKAlUd,  OOYCJIOBJICHHBIC
HEMOHMMAHHEM/HETIPUSATHEM CO CTOPOHBI coOOSCeTHHKA 3a1auu, (JOPMBI UITH COACPIKAHUS TUAIIOTA.
2. YMeHue 0Co3HaHHO MCIOJIb30BaTh PEUEBEIE CPEACTBA B COOTBETCTBHU C 33a4eii KOMMYHUKAIIUH JUIS

BBIPQKCHUSI CBOMX YYBCTB, MBICJICH W MOTPEOHOCTEH /sl TUIAHUPOBAHUS U PETYJSIIMUA CBOCH IeATEIbHOCTH;
BJIaJICHUE YCTHOU U MMCBMEHHON PEYbl0, MOHOJIOTUYECKON KOHTEKCTHOU PEYbIO.
OO0yuarwouuiicst CMO2KeT:

. ONPEENATh 3aJjauy KOMMYHHUKAIMU U B COOTBETCTBUHU C HEMl OTOUpATh peyeBbIe CPECTBA;

. OTOMpaTh M HCIOJB30BATh PEUYEBBIE CPEACTBAa B Mpollecceé KOMMYHHUKALUU C APYTUMH JIIOJbMH
(muanor B mape, B MaJIOM rpymme U T. 1.);

. MPEJCTABIATh B YCTHOM MIJIM TUCBMEHHOU (pOpME pa3BepHYTHIN TUIaH COOCTBEHHON AEATEIbHOCTH;

. cOONI0IaTh HOPMBI IyOJIMYHOW ped, perjaMeHT B MOHOJIOT€ W JHCKYCCHH B COOTBETCTBHH C
KOMMYHUKaTUBHOM 3aJ1a4yeil;

. BBICKa3bIBaTh U OOOCHOBBIBATH MHEHHUE (CY)K/IEHHE) W 3alpallvBaTh MHEHUE NapTHEpa B paMKax
JMajora;

. MIPUHUMATD PEIIeHUE B XO/€ JUAJIOTa U COIJIACOBBIBATH €I0 C COOECETHUKOM;

. co3JaBaTb IMCbMEHHBIE «KJIUIIMPOBAHHBIE» M OPUTMHAIBHBIE TEKCThl C HCIIOJIb30BAHUEM
HEOOXOIMMBIX PEUYEBBIX CPE/ICTB;

. HCII0JIb30BaTh BepOalbHbIE CPEACTBA (CPEACTBA JOTMYECKOW CBS3M) AJS BBIJCIECHUS CMBICIOBBIX
OJIOKOB CBOETO BBICTYIUICHHUS,

. UCIOJIb30BaTh HEBEPOAIbHbIE CpeacTBa W HarJIsIHbIe MaTepuabl,
MOATOTOBJIEHHBIE/OTOOpAHHBIE MOJT PYKOBOJACTBOM YUHUTES;

. JieNlaTh  OLIGHOYHBIM BBIBOJ O JIOCTM)KEHMM 1€ KOMMYHHKAIlMM HEMOCPEJICTBEHHO IIOCTe
3aBepUICHUS] KOMMYHUKAaTUBHOTO KOHTaKTa 1 000CHOBBIBATH €T0.

3. dopMupoBaHHE U pa3BUTUE KOMIETEHTHOCTH B OOJAcTH HCMOIb30BaHUS HHPOPMAIIMOHHO-

KOMMYHUKAITMOHHBIX TexHojorui (ganee - UKT).
Ooyuarowuiica cmodxcem:

. L[eJICHANPaBJICHHO MCKaTh M MCIOJb30BaTh HH(OPMAIMOHHBIE PECYpChl, HEOOXOAWMBIE IS
perieHust yaeOHBIX U MTPaKTUUYECKUX 3a71ad ¢ momoIisto cpeacts UKT;

. BBIOMpATh, CTPOUTHh M UCIOJIL30BaTh aJCKBATHYIO MH(POPMAIIMOHHYIO MOJEb IJIs Mepeadl CBOUX
MBbICIIEH CPEICTBAMU €CTECTBEHHBIX U (POPMAIbHBIX S3BIKOB B COOTBETCTBUU C YCIOBHUSIMH KOMMYHHUKAIIUH;

. BBIACNATh HMH(DOPMALMOHHBIA aclekT 3a/Jadyd, ONepUpOBaTh JAHHBIMH, HCIOJIb30BaTh MOJIENb
pellIeHus 3a/1a4H;

. UCIOJIb30BaTh  KOMIIBIOTEPHBIE  TEXHOJOTMM  (BKJIoyas  BBIOOp  aJE€KBaTHBIX  3ajadye

MHCTPYMEHTAJIBHBIX MPOrPaMMHO-ANIAPAaTHBIX CPEACTB M CEPBUCOB) JUISl pelIeHUs HH(POPMALMOHHBIX U
KOMMYHHKAIIMOHHBIX Y4e€OHBIX 3aJa4, B TOM YHKCJE: BBIUMCICHHE, HAIMCAaHUE MHCEeM, COYMHEHUMN, AOKIIA0B,
pedeparoB, co3naHue Npe3eHTauui u Jp.;

. UCI0JIb30BaTh HH(OPMALIUIO C YIETOM ITHUECKUX U MPABOBBIX HOPM;

. co3faBaTh WH(MOPMALMOHHBIE PECYPChl PA3HOTO TUIA WM Ui Pa3HbIX ayIAUTOPHH, cOONI0AaTh
MH(OPMALMOHHYIO TUTHEHY U IIpaBiia THGOPMAIIMOHHOM 06€30MacHOCTH.

Ilpeomemmnoie pe3yrvmamut:

BpinyckHUK HayuyuTcsi B 5-6 Kjaccax (/1S HMCIOJB30BAHHMS B IOBCEJHEBHOW KU3HM H
ol0ecrevyeHNsl BO3MOKHOCTH YCIICIIIHOTO MPOAOJIKeHHs 00pa3oBaHusi Ha 0230BOM ypPOBHe):

e OmnepupoBarh Ha 0a30BOM ypOBHE MOHSATUSMHU: MHOXECTBO, DJIEMEHT MHO>KECTBA, MOJAMHOXKECTBO,
MIPUHAJIEKHOCTB;

® 33/1aBaTh MHOKECTBA MEPEUNCICHUEM UX JIEMEHTOB;

® HaXOJUTh MepeceueHune, 00beIMHEHHE, TOJIMHOKECTBO B IPOCTEHUIITUX CUTYaIIUSIX.

B noBcegHeBHOI KU3HM U TP M3YyYEHHUU JAPYTUX PEeAMETOB:

® DPacrno3HaBaTh JIOTUUECKH HEKOPPEKTHBIEC BHICKA3bIBAHUSI.

Yucaa

e OmnepupoBarh Ha 0a30BOM ypOBHE MOHSATHSAMH: HATypaJlbHOE YUCIO, IEJI0€ YHUCIO0, OOBIKHOBEHHAs
Ipo0b, ecATHYHAs qpo0b, CMENIAHHOE YK CIIO0, PAIMOHAILHOE YHCIIO;

® UCIIOJb30BATh CBOMCTBA YMCEN U MpaBUJIa ACHUCTBUM C pallMOHAIBHBIMU YHMCIAMU MPU BBINOJIHEHUU
BBIYHCJICHMI;



® UCIIOJBb30BaTh MPHU3HAKHU JEeIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOTHEHUU BBIUMCICHUN U PEIICHUN
HECJIOKHBIX 3a]1a4;

® BBINIOJIHATH OKPYTJICHHUE PAllMOHAIBHBIX YUCEN B COOTBETCTBUHU C MPABUIIAMU;

® CpaBHUBATh PALIMOHAJIBHBIC YHUCIIA.

B noBceaHeBHOI :KU3HM U TP M3YyYEHUU JAPYTUX PeIMETOB:

® OIICHUBATH PE3YJIbTATHI BHIYUCIICHUH MPU PEIICHUH MPAKTUYECKUX 3a/1a4;

® BBHINIOJIHATH CPABHEHHUE YHUCEIT B PEATbHBIX CUTYAIUAX;

® COCTaBJISITh YUCIJIOBBIC BRIPAXKEHUS MIPHU PEIICHUH MPAKTUYECKUX 3a7a4 U 33]1a4 U3 JIPYruX Y4eOHBIX
MPEAMETOB.

CTaTHCTHKA U Teopusi BepOSITHOCTEl

e [lpeacraBisaTh JaHHBIC B BUAE TAOJIHII, TUATPAMM,

e uYuTaTh HH(OPMAIIUIO, TIPEJCTABIICHHYIO B BUC TaOJIHUIIbI, JHATPAMMBI.

TexcToBBIE 3a7a4H

e Pemare HeCOXKHBIE CIOKETHBIE 33]]a4H PAa3HBIX TUIIOB Ha BCE apuU(PMETUUECKUE JIEHCTBHUS;

® CTPOWTH MOJENb YCIOBUS 3a7auu (B BUAE TaOJUIIBI, CXEeMbI, PUCYHKA), B KOTOPOW JaHBI 3HAUCHUS
JBYX U3 TPEX B3aMMOCBSI3aHHBIX BEJTUYHH, C [IETBIO OMCKA PEIICHUS 3a/1a4H;

® OCYIIECTBISITh CIOCOO MOWCKA PEIICHUs 3a7a4l, B KOTOPOM PAaCCYXKJICHHUE CTPOUTCS OT YCIOBUS K
TpeOOBAHUIO UK OT TPEOOBAHUS K YCIOBHUIO;

® COCTaBJISITH IIJIAH PEIICHUS 3a/1a4H;

® BBIJICISTH ITAIBI PEIICHUS 3aa4H,

® UHTEPIPETHPOBATH BBIUUCIUTEIBHBIE PE3YyIbTaThl B 3ajaue, HUCCIE0BaTh IMOJYYCHHOE PpEeIIeHUE
3a/1a4u;

® 3HATh PA3IMUNUE CKOPOCTEH 00BEKTA B CTOSUCH BOJIE, TPOTHB TEUCHHS U 110 TEUCHUIO PEKU;

® pemiath 3a7a9M Ha HaXO0K/IEHWE YacTH YHCIa U YHUCIia TI0 €0 YacTu;

e pemaTh 3aJaud pa3HbIX TUMNOB (Ha paboTy, Ha MOKYIKH, HAa JBH)KEHUE), CBS3BIBAIOIIMX TpU
BEJINYUHBIL, BBIJICIATh 3TH BEJIMYUHBI M OTHOLIEHUS MEXY HUMU;

® HaxOJUTh IPOLEHT OT YMCIIA, YUCIO MO IPOLEHTY OT HEro, HaXOAUTh MPOIIEHTHOE OTHOLIEHUE JIBYX
YHUCEJl, HAXOAUTh IMPOLEHTHOE CHUKEHHUE WIIM TPOLIEHTHOE MOBBIILIEHUE BEINYUHBI;

® pElIaTh HECIIOKHBIE JJOTHYECKUE 3a4a41 METOJOM PACCYX ICHUM.

B noBcegHEeBHOM KU3HM U NIPH U3YyYEHHUHU APYTHX NPeIMETOB:

® BBIJIBUraTh TMIOTE3bl O BO3MOXKHBIX MPEJENIbHBIX 3HAYCHUSX MCKOMBIX BEJIMYMH B 3ajaue (IenaTh
MIPUKHJIKY)

Harasignasi reomerpus

I'eomerpuueckne purypsbl

e OmnepupoBarh Ha 06a30BOM ypOBHE MOHATHSAMH: (GUTYypa, TOUKA, OTPE30OK, MpsMas, Jyd, JIOMaHas,
YIOJI, MHOTOYT'OJIbHHUK, TPEYrOJIbHUK U YETBIPEXYTOJbHUK, MPAMOYIOJIBHUK U KBaJpaT, OKPYKHOCTb U KpPYT,
MPsIMOYTOJIbHBIN TMapaiienenumnesn, Ky0, map. M3o0paxars u3ydaembie (GUTYpbl OT PYKM M C I[OMOIIBIO
JIMHEWKH U [IUPKYJIS.

B noBceaHeBHOI KU3HM U NIPH M3YyYEHHUH JAPYTUX IPeAMETOB:

e pemiaTh MPAKTUYECKUE 3a7a4u C MPUMEHEHUEM MPOCTEUIIINX CBOMCTB uryp.

HN3mepeHus u BbIYMCICHUSA

® BBINOJHATH HM3MEPEHUE MJIMH, PACCTOSHUM, BEIUYMH YIJOB, C TOMOLIbIO HWHCTPYMEHTOB JIJIs
M3MEPEHUH IJIUH U YIJIOB;

® BBIYUCIIATH MIONIAJAN MPSIMOYTOJIbHUKOB.

B noBcegHeBHOI KU3HM U NIPH U3YyYeHUHU APYTHX NPeIMETOB:

® BBIYUCIIATH PACCTOSIHUS HA MECTHOCTU B CTAHJAPTHBIX CUTYALUSX, IUIOMIAAN IPSIMOYTOJIbHUKOB;

® BBLIMOJHATH MPOCTEHININE TOCTPOCHUS M H3MEpPEHUS Ha MECTHOCTH, HEOOXOIUMBbIE B peaabHOU
KU3HU.

Hcropust MaTeMaTHKHU

® ONUCHIBaTh OT/ACIIbHBIC BBIJAIOIIUECS PE3YJbTAThI, MMOJTYYCHHBIE B XOJI€ Pa3BUTHS MAaTEMAaTHUKH KAk
HayKH;

® 3HAaTh MPUMEPHl MATEMATUUYECKUX OTKPBITHI U UX aBTOPOB, B CBS3H C OTEYECTBEHHON U BCEMHPHOM
HUCTOPHEN.

BpInyCKHUK MOJYYUT BO3MOKHOCTHh HAYYMThCS B 5-6 kiaccax (1Js1 o0ecrniedyeHHs] BO3MOKHOCTH
YCHELIHOI0 MPOA0JIKeH!sl 00pa30BaHusi Ha 6230BOM M yri1y0JIeCHHOM YPOBHSIX)



DJIeMEeHThI TEOPUU MHOKECTB M MATEMaTHYeCKOM JIOTUKHU

e Onepuposamv NOHAMUAMU. MHONCECMEO, XAPAKMEPUCMUKU MHONCECMEA, INEMEHN MHOICECm8d,
nycmoe, KOHeYHOe U OECKOHEUHOEe MHONCECMBO, NOOMHONCECMBO, NPUHAOTEHCHOCTb,

®  onpeodensamob NPUHAONIEHCHOCTL INEMEHMA MHONCECMBY, 00bEOUHEHUIO U NEPEeCeYeHUI0 MHONCECE,
3a0a8amv MHOIHCECHBO C HOMOWBIO NEPEYUCTEHUSL DNEMEHMO8, CIO8ECHO20 ONUCAHUSL.

B noBceqHeBHOI KU3HM U MPH U3YyYEHUH IPYTUX MPEIMETOB:

®  PACNO3HABAMb NOSUHECKU HEKOPPEKMHbLE 8bICKA3bIBANHUSL,

® CMpOUmMsb YenouKu YMo3aKkIo4e Ui Ha OCHO8€e UCNONb308AHUS NPABUTL TOSUKU.

Yucna

e Onepuposamv NOHAMUAMU: HAMYPATLHOE YUCIO, MHONCECMEO HAMYPANbHBIX YUCET, Yeloe YUCTO,
MHOIHCECBO YeNbIX Yuces, 00bIKHOBEHHAS OPOOb, 0eCAMUUHASL OPOOb, CMEUAHHOe YUCTO, PAYUOHATbHOE YUCITIO,
MHOIHCECMBO PAYUOHANLHBIX YUCET, 2e0MeMPUYECKdsl UHMEPNPEeMaysi HamypaibHbIX, YeablX, PAYUOHATbHBIX,

®  noHUMAams U 0OBACHAMb CMBICT NOZUYUOHHOU 3ANUCU HAMYPATIbHO20 YUCAA,

®  GLINONHAMb BLIYUCIEHUS, 8 MOM YUCTe C UCNOIb308AHUEM NPUEMO8 DAUUOHATbHBIX BbIYUCTEHUL,
000CHOBbIBAMb AN2OPUMMbL BbINOJIHEHUS 0eUCMBUL,

® ucnonvzosams npusHaxku oerumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmol u npouzgedenuss yuce
npU 8LINOTHEHUU BbIYUCTEHUL U peuleHUl 3a0ay, 0O0CHO8bI8AMb NPUSHAKU OEIUMOCTIU;

®  GLINONHAMb OKPY2IeHUE PAYUOHANLHBIX YUCET C 3A0AHHOU MOYHOCMbIO,

®  YNoOpsA0OuUUBAMb YUCIA, 3ANUCAHHBLE 8 8UOe 0DLIKHOBEHHBIX U 0eCAMUYHBIX OpOobell,

o naxooumv HOJ/[ u HOK uucen u ucnonvzosamse ux npu peuienuu 3a0a, .

®  onepuposamv NOHAMUEM MOOYIb YUCA, 2EOMEMPULECcKas UHMepnpemayus Mooy Yucid.

B noBceaHeBHOM KU3HHU ¥ IPH U3YYEHUH IPYTUX MPEIMETOB:

®  NPUMEHAMb NPABUNLA NPUOTUIHCEHHBIX BbIYUCIEHUL NPU PeueHUU NPAKMUYecKUx 3a0ad U peueHuu
3a0a4 Opy2ux yueOHvIX npeomemos,

®  GLINONHAMbL CPABHEHUE pe3YIbmamos GblYUCICHUN NpU peuleHUU NPpaAKmudeckux 3aoad, 8 mom
yucne npubIUNCEHHbIX BbIYUUCTICHUL,

®  COCMasIAMmb YUCI08bIE BbIPAICEHUS U OYEHUBAMb UX 3HAYEHUs. NPU peuleHUU NPaKmuieckux 3a0a4
U 3a0a4 uz Opyaux yueOHbvIX NpeoMemos.

YpaBHeHUs] M HEPABEHCTBA

e Onepuposamv NOHAMUAMU: PABEHCMB0, YUCIO0B0€ DABEHCMBO, YPABHEHUe, KOPEeHb YPAGHeHUs,
peuienue ypasHeHus, Yucio8oe HepageHCcmao.

CraTncTUKa U TeOpHsi BEPOATHOCTEM

o  Onepuposamv NOHAMUAMU. CMOLOYAMbIE U KPY208ble OUaAcpammvl, mabauybl OAHHBIX, CpeoHee
apughmemuueckoe,

®  u3sIEKAMb, UHDOPMAYUIO, NPEOCABIEHHYIO 8 MAOIUYAX, HA OUACPAMMAX

® cocmasname mabauysl, CMpoOUmMs OUASPAMMbL HA OCHOBE OAHHDIX.

B noBceaHeBHOIM KU3HM U NP U3YyYEHUH APYTUX MPeIMETOB:

®  u3BIEeKAmMb, UHMEPNPemMuUposams U npeobpazoevieams UHGOpMayUu, NpPeoCmasieHHy0 8
maodIuyax u Ha OUaAzpPamMmax, Ompaxtcarowyro C6OUCMBEAa U XapakmepucmuKu peaibHblX NPOYecco8 U s81eHUll.

TexcToBBIC 327291

e  Pewams npocmule u ClOACHBIE 3A0aUU PA3HBIX MUNOG, A MAKHCE 3a0aUU NOBbIUEHHOU MPYOHOCMUL;

®  UCNONBL308AMb PA3HLIE KPAMKUE 3ANUCU KAK MOOeIU MeKCMO8 CIOJHCHbIX 3a0ay OJisi NOCMPOeHUs
NOUCKOBOU CXeMbl U peuleHuUsl 3a0ay,

®  3HamMb U NpUMeHAmb 00a cnocoba noucka peuwienus 3aday (om mpedO8aHus K YCI08UIO U OM
yenosus K mpeboeanuro),

®  M00enupo8ams paccyircoeHus npu NOUcKe peueHus: 3a0ay ¢ NOMowbo epag-cxemvl,

®  8blOeNAMb IMANGL peuleHUsl 3a0adu U COOePI’CAHUE KANCA020 Imanda,

®  UHMEPNPemMUpPO8amMs 8bIYUCIUMENbHBLE PE3YIbMamsl 8 3a0ade, UCCie008ams NOIYUeHHOe pelieHue
3a0ayu;

®  QHANUZUPOBAL BCEBOZMONCHBIE CUMYAYUU B3AUMHO20 PACNONONCEHUS O08YX 00bEKmMo8 U
U3MEHeHUe UX XApaKmepucmuk npu COBMeCmHOM OBUICEHUU (CKOPOCMb, 8peMs, pACCMOosAHUe) NpU peuleHuu
3a0au Ha osudiceHue 08yx 00bEeKMo8 KAk 8 0OHOM, MAK U 8 NPOMUBONONONHCHBIX HANPAGIEHUSX,

®  UCCe008amb  BCEBO3MONCHbIE CUMYAYUU NPU  peuwleHuu 3a0ay Ha O8UdCEHUe NO  pekKe,
paccmampusams pasmvie CUCHeMbl Omcyema,

®  pewiams pazHOOOPA3HblE 3A0aAYU KHA YACMUY,



® pewiamv U 000CHOBVIBAMbL CB0€ peuleHue 3a0ay (8bl0eNamb MaAmemMamuieckyro OCHO8Y) Ha
HAaxoxcoeHue 4acmu Yucida u Yucida no e20 4acmu Ha 0CHO8e KOHKPEMHO20 CMbICLA OpoOU;

®  0C03HABAMb U 0OBACHAMb UOCHMUYHOCMb 3A0AY PA3HBIX MUN08, CEA3bIEANOWUX MPU BeIUYUHBL (HA
pabomy, Ha NOKYNKU, HA OBUIICEHUE), BbLOCIAMb MU BEIUYUHbL U OMHOUEHUS MEeHCOY HUMU, NPUMEHAMb UX
npu peweHuu 3a0ay, KOHCMpYupo8ams cO6CmeenHble 3a0ayu YKA3AHHbIX MUNoS.

B noBceqHeBHOI KU3HM U MPH U3YyYEHUH IPYTUX MPEIMETOB:

® guldenamb Npu peuleHuu 3a0a4 XApakmepucmuku paccmampueaemol 8 3adave Cumyayuu,
OMIUYHBIE OM peanbHbiX (Mme, Om KOMOPLIX AOCMPACUPOBANUCY), KOHCMPYUPOBAMb HOB8ble CUMYayuu ¢
VUemom OMmux Xapakmepucmuk, 6 UYACMHOCMU, HPU peueHuu 3a0ay HA KOHYEHMpAayuu, YYumoléamo
NJIOMHOCMb Bewecmed;

®  pewiams U KOHCMPYUPOBAMb 3A0AYU HA OCHOBE PACCMOMPEHUS PEeAibHbIX CUMYayuUll, 8 KOMOPbIX He
mpebyemcsi MouHbIl GbIYUCTUNENbHBLU PE3VIbMam,

®  pewams 3a0auu HA OBUNCEHUE NO PeKe, PACCMAMPUBAsL PA3Hble CUCEMbL OMCYemd.

Harasianasi reomerpust

I'eomeTpuueckue Gpurypoi

o [361exams, UHMEPNPEMUPOBAMs U NPeodPA306bI8AMb UHDOPMAYUIO O 2eOMEMPULECKUX PUeypax,
NPeoOCmasieHHYI0 Ha YepmedHcax;

®  u300padcamv uzyuaemvie Quaypvl Om pyKu U ¢ NOMOUBIO KOMNbIOMEPHBIX UHCMPYMEHMOB.

N3mepeHus u BbIYUCIEHUS

®  GLINOAHAMb U3MEpeHUe ONUH, PACCMOSHUL, GEeIUYUH V2l08, C NOMOWDbI UHCMPYMEHMO8 OJisl
uzMepeHuil ONUH U y2ios;

®  BLIUUCTAMb NAOWAOU NPAMOY2ONILHUKOS, K8AOPAMO8, 00beMbl NPAMOY20bHbIX NAPANIEIeNUNnedos,
Ky008.

B noBceaHeBHOI KU3HM ¥ MIPH U3YyYEHUH APYTUX MPEIMETOB:

®  GLIUUCTAMb PACCMOSHUSA HA MECMHOCMU 6 CHMAHOAPMHLIX CUMYayusix, NIoOWaou Y4acmros
NPAMOY20NbHOU (PopMbl, 00BeMbl KOMHAM,

o BbINOIHAMbL NpOCMeluue NOCMPOEHUs HA MeCMHOCMU, HeobXooumbvle 6 peanbHOl

HCUBHU,

®  OYeHUBAMb PAMepbl PEAlbHbIX 00BLEKMOE OKPYHCAIOULe20 MUpQ.

HcTtopust MaTeMaTHKH

o Xapaxkmepuzoeams 6K1A0 BbIOAIWUXCI MAMEMAMUKOE 6 pPA36UmMuUe MAaAmemMamuky U UHbIX
HayyHuIX obacmell.

BbinmyckHuk HayuuTcss B 7-9 kuaccax (s MCIOJb30BAHMSI B TOBCEIHEBHOM SKM3HM M
o0ecreyeHnsi BO3MOKHOCTH YCIEIIHOT0 NMPOJ0JLKeHUsI 00pa30BaHusl Ha 0a30BOM YPOBHe)

DJieMeHTbI TEOPHH MHOKECTB M MAaTEeMATH4Y€eCKOM JTOTUKH

e  OmnepupopaTh Ha 6a30BOM ypoBHe! HOHATUAMU: MHOKECTBO, SIEMEHT MHOKECTBA, [0IMHOKECTBO,
MPUHAJIC)KHOCTb;

®  33/1aBaTh MHOXKECTBA MEPEUUCICHUEM UX AJIIEMEHTOB;

® HaXOJUTh NepeceueHne, 00beJMHEHHE, TOJIMHOKECTBO B MPOCTEUIINX CUTYAIUIX;

e omnepupoBaTh Ha 0A30BOM YpOBHE MOHATUSIMHU: ONPEeNIEHNE, aKCHOMa, TEOpEMa, I0Ka3aTeNbCTBO;

® [IPUBOJAUTH MIPUMEPHI U KOHTPIPUMEPHI JUIsl TOATBEPKIACHUS CBOUX BBICKA3bIBAHUH.

B noBcegHeBHOI KU3HM U NIPH U3YyYeHHUH APYIHX NPeJIMETOB:

®  WCIOJIb30BaTh rpaduueckoe MpPeCTaBICHWE MHOKECTB U OMUCAHHS pealdbHBIX IMPOIECCOB U
SIBIICHUH, TIPU PELICHUH 3a/1a4 IPYTUX Y4eOHBIX MPEAMETOB.

Yucaa

e OmnepupoBaTh Ha 0a30BOM YPOBHE MOHITHUSMH: HATYpPaJbHOE YUCIIO, IEJI0€ YUCIIO, OOBIKHOBEHHAS
Ipo0b, NecATUYHAsA JpoOb, CMEIIaHHAs JPO0b, pallMOHATbHOE YHUCIIO, apu(PMETUUECKU KBAJPATHBIM KOPEHB;

®  1CIOJIb30BaTh CBOMCTBA YKMCEJ U MpaBUjIa ACMCTBUI PU BBHINOJIHEHUU BHIYUCIICHUI;

®  JCMOJIb30BaTh MPU3HAKU JAEIUMOCTU Ha 2, 5, 3, 9, 10 npu BHINOJHEHUH BBIYUCIECHUN U PELICHUU
HECJIOKHEIX 3a/aY;

L4 BBIIIOJIHATE OKPYIJICHHUEC PAllUOHAJILHBIX YUCCITI B COOTBCTCTBUU C IIPABUJIAMH,

! 3,I[€CI> " AaJIe€ — pacCllo3HaBaATh KOHKPCTHLIC ITPUMCEPhbI O6IIII/IX IIOHSATHH I10 XAPAKTCPHbIM IMPU3HAKAM, BBIIIOJIHATD Z[CfICTBHSI B
COOTBCTCTBUH C OLIPCACICHUCM U HpOCTeﬁHIPIMPI CBOMCTBaMU HOHHTI/IfI, KOHKPETU3UPOBATh MMIPUMEPpaMU O6HII/IG IIOHATHS.



e  OLEHMBATh 3HAYEHUE KBAJPATHOTO KOPHS U3 MOJIOKUTEIBHOIO LIEJI0T0 YHCIIa;

® pacrno3HaBaTh palOHAJIbHbIE U UPPALIMOHAIbHbIE YNCIIA;

e  CpaBHHUBATh YHCIA.

B noBcegHeBHOM KU3HM U NIPH U3YYEeHUH APYTUX NPeIMETOB:

®  OLCHMBATh PE3yJbTaThl BHIYMCIECHUN NPU PEUICHUH NTPAKTUYECKUX 3a/1a4;

®  BBIIIOJIHATH CPABHEHUE YHCET B PEAIbHBIX CUTYaLUSX;

®  COCTaBJISITh YUCIJIOBBIE BHIPAYKEHUS IIPU PEIICHNUN IPAKTUUECKUX 334a4 U 33Ja4 U3 APYruX y4eOHbIX
IIPEIMETOB.

ToxnecTBeHHbIE IPe0OPaA30BAHUSA

e BoInonHATE HEC/IOXKHbIE MPeoOpa3oBaHUsl Ul BBIYMCICHMS] 3HAYEHUIH YHUCIIOBBIX BBIPAXKEHUM,
COJIEpKalIUX CTENEHH C HaTYpaJIbHBIM I10Ka3aTeleM, CTETIEHH C LI€JIbIM OTPULIATENIbHBIM 10KA3aTelNeM;

®  BBLIOJIHATh HECJIOXKHbIE IPEOOpa30BaHUsl LENbIX BBIPAXKEHUM: pacKpbIBaTh CKOOKH, NMPUBOAUTH
MOJOOHBIE cllaraeMbI€;

®  HCIOJIb30BaTh (OPMYJIBI COKpAIIEHHOTO YMHOXXEHMsI (KBaapaT CyMMbI, KBajapaT pa3HOCTH,
Pa3HOCTh KBAJPATOB) ISl YIPOIIEHUS BIYMCICHUIN 3HAUY€HUN BBIPAKECHHUIA,

®  BBLIIOJIHATH HECIOXHBIE MPEOOpa3oBaHUs JPOOHO-TMHEHHBIX BBIPAKEHUH M BBIPAKEHUH C
KBa/IpaTHBIMU KOPHSIMHU.

B noBcegHeBHOM KU3HM ¥ NIPH U3YYEHUH APYTUX PeIMeTOB:

® [IOHMMAaTh CMBICJI 3aIUCH YHCIIA B CTAHJIAPTHOM BHJIE;

e  omepupoBaTh Ha 6Ga30BOM YPOBHE MOHSATHUEM «CTaHAAPTHASI 3aIUCh YHCIaY.

YpaBHeHHUsI M HEPABEHCTBA

e OrnepupoBaTh Ha 0a30BOM YypOBHE MOHSATUSIMHU: PAaBEHCTBO, YHCIOBOE PABEHCTBO, ypaBHEHHE,
KOPEHb YpPaBHEHUS, PELlIEHUE YPABHEHMSI, YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO, PEIIEHHE HEPABEHCTBA;

®  [POBEPATH CIPABEIMBOCTH YHCIOBBIX PABEHCTB U HEPABEHCTB;
penaTh JIMHEHbIE HEPABEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOAIINECS K IMHEHHBIM;
peniaTh CUCTEMbI HECIIOKHBIX JIMHEHHBIX YPaBHEHH, HEPABEHCTB;
MIPOBEPSTH, SIBJSETCS JIU TaHHOE YKCIIO PElIeHHEM ypaBHEHUS (HEpaBEHCTBA);
peliath KBajpaTHbIe ypaBHEHUs 10 (GopMylie KOpHEN KBaJIpaTHOTO ypaBHEHUS;
n300paxxaTh pelIeHUs HEPAaBEHCTB U UX CUCTEM Ha YUCIIOBO MPSAMOIl.

B noBcegHeBHOM KU3HM U NIPH U3YyYEHHUH APYTHUX MPeIMETOB:

® COCTaBJISAITh M pELIaTh JMHEHHBIE YPABHEHHUs IpPU PEIICHUM 337a4, BO3HUKAIOIIMX B JIPYrUX
y4eOHBIX MpeaMEeTax.

D yHKUUHA

e Haxomuts 3HaueHue QyHKIHUH 110 33JaHHOMY 3HAUEHUIO apTyMEHTa;

®  HaxoJUTh 3HAUCHHE apryMEHTa M0 3aJaHHOMY 3HAa4eHHIO (YHKIIMU B HECTIOKHBIX CUTYALIUX;

®  ONpEIENATh IMOJIOKEHUE TOYKHM I0 €€ KOOpAUHATaM, KOOPJIMHATHI TOYKHU IO €€ IOJIOKEHHUIO Ha
KOOPAMHATHOM MJIOCKOCTH;

e 10 rpaduKy HaXOAUTh 00IACTh OIMpPENEICHHs], MHOKECTBO 3HAUCHUH, HYIIU (PYHKIIMH, IIPOMEKYTKH
3HAKOIMOCTOSIHCTBA, TPOMEXKYTKU BO3pacTaHUs U yObIBaHMsI, HAUOOJIbIIIEe U HAMEHbIIIee 3HAUCHUS () YHKIIHIH;

e  cTpouth rpaduk JUHEHHON YHKINU;

® [pOBepATh, SABIAETCA JNU JaHHbIA Tpaduk rpadukoM 3amaHHON GyHKUMH (JIMHEHHOM,
KBaJIpaTUYHO, 00paTHON MPOMOPIUOHATILHOCTH);

e  ompenenaTh NpUOIMKEHHbIE 3HAUEHUSI KOOPIMHAT TOUKH IepecedeHus rpapukoB GyHKINH;

e  OIepHpOBaTH HA 6a30BOM YpOBHE MOHATUAMU: MOCIEA0BATENBHOCTD, apu(pMeTHUeCcKast Iporpeccus,
reoMeTpHuYecKas Iporpeccus;

e pemaTth 3aJaud Ha MPOrPECCHH, B KOTOPBIX OTBET MOKET OBbITh IOJydeH HENOCPEICTBECHHBIM
noJjicueToM 6e3 MpuMeHeHus! popMyI.

B noBcegHeBHOM KU3HM U NIPH U3YYCHUH APYTUX NPeIMETOB:

®  JCNOJB30BaTh TpaUKH peabHBIX MPOLIECCOB M 3aBUCUMOCTEH Ul ONpeAeseHHUs WX CBOMCTB
(HanOoJbIINEe U HAUMEHBIINE 3HAYSHUS, IIPOMEXYTKH BO3PACTaHUsl M yOBIBaHUS, 00JaCTH MOJIOXKUTEIBHBIX U
OTpULATENbHBIX 3HAYEHUN U T.I1.);

®  JCIOJIb30BaTh CBOMCTBA JIMHEWHOM (PyHKIMU U ee rpaduK MpH peleHu  3a/1a4 U3 IPYrux yueOHbIX
IIPEIMETOB.

CraTncTHKa M TEOpHUsl BEePOATHOCTEH



e lImerh mpeacTaBIEHUE O CTATUCTHUYECKHX XAPAKTEPUCTHKAX, BEPOSTHOCTH CIYYailHOTO COOBITHS,
KOMOMHATOPHBIX 337a4ax;
pemaTh NpocTeiine KOMOMHATOPHBIE 3a/1a4i METOI0M IPSIMOTO M OPraHW30BAaHHOTO 1epedopa;
NIPEJCTaBIATh JaHHbIE B BUJE TAOJHII, AUarpamMmm, rpaduKoB;
YUTaTh HH(POPMAIHMIO, TPEICTABICHHYIO B BI/IE TAOIUIIBI, IUArpaMMbl, rpaduka;
OTIpENIeNIATh OCHOBHBIE CTATHCTUYECKUE XapaKTEPUCTUKU YHUCIOBBIX HAOOPOB;
OILICHUBATh BEPOSTHOCTH COOBITHS B TIPOCTEHININX CITydasix;
MMETH MPECTABICHUE O POJIM 3aKOHA OOJIBIINX YHCENI B MACCOBBIX SBJICHHSIX.
MOBCEHEBHOI KU3HU U NMPH U3YYeHUH JAPYTUX NMPeIMETOB:
OILICHUBATh KOJIMYECTBO BO3ZMOKHBIX BAPHAHTOB METOJIOM Iepedopa;
MMETH MPEJCTABICHUE O POJIH MPAKTUIECKH JOCTOBEPHBIX M MAJOBEPOSTHBIX COOBITHIA;
® CpaBHUBaTh OCHOBHBIE CTATUCTHYECKHE XApPAKTEPUCTHKH, TOIYYEHHBIE B IPOIECCE PEIICHUS
MIPUKIIAHOM 3a/1a9u, U3YYEHHUs PEATBHOTO SIBIICHUS,
®  OIICHUBATh BEPOSTHOCTH PEATbHBIX COOBITHIA U SIBIICHUI B HECIIOKHBIX CUTYAIIHSX.
TexcToBbIe 32124
e Pemath HeCJI0XKHBIE CIOXKETHBIE 33J]a4l Pa3HBIX TUIIOB HA BCE apr(PMeETHIECKUE ICHCTBYS,
®  CTPOWTH MOJENb YCIOBHS 3a/aui (B BHJE TAOJHIIbI, CXEMBI, PUCYHKa WM YpaBHEHUS), B KOTOPOM
JaHbI 3HAYSHHSI IBYX U3 TPEX B3aUMOCBSI3aHHBIX BEJIMUWH, C IIEITBI0 TIOMCKA PEIICHUS 3a/1a9H;
®  OCYIIECTBISITH CIIOCOO MOWCKA PEIICHUS 33aul, B KOTOPOM PacCyKIACHHUE CTPOUTCS OT YCIIOBUS K
TpeOOBAHMIO WIIH OT TPEOOBAHUS K YCIOBHIO;,
®  COCTaBIIATH TUIAH PEIICHUS 3a/1a9H;
®  BBIJICIATH ITAIBI PEIICHUS 331a4H,
®  VHTEPNPETHPOBATH BBIYMCIUTEILHBIC PE3YyJbTaThl B 3a/lade, MCCIENIOBATh IMOJNyYCHHOE pEIIeHUE
3aJauu;
®  3HATH pa3IM4Me CKOPOCTEH 00BEKTa B CTOSYEH BO/IE, TPOTHB TECUCHHUS M IO TCUCHUIO PEKH;
e  pemarh 337a4YM Ha HAXOX/ICHHE YacTH YUCIIa U YUCTIa [0 €ro YacTH;
e pemarp 3aJadd Pa3HBIX THUIOB (Ha PabOTy, HAa TOKYIKH, Ha JBI)KEHHE), CBSA3BIBAIOUINX TPHU
BEJINYMHBI, BBIICJIATH 3TH BEIWYUHBI M OTHOIICHHS MEXKIY HUMH;
®  HaXOJUTh MPOLEHT OT YHCJA, YUCIO IO MPOIEHTY OT HEro, HaXOAUTh MPOLEHTHOE CHIDKCHHUE WIIH
MPOLIEHTHOE NOBBIIICHNE BEJTUYHMHBI;
®  pemarh HECJOKHBIE JIOTHUECKHE 33/1a41 METOJIOM PacCy K ACHHH.
B noBceHeBHOI KU3HU M IPH M3YYEHHH APYTUX MPeIMeTOB:
®  BBLIBHUIaTh TMIIOTE3bI O BO3MOXKHBIX IPE/ICIBHBIX 3HAUCHUAX UCKOMBIX B 3a/laue BEIMYHH (J1eNaTh
MIPUKHJIKY).
I'eomerpuueckne purypsbl
e OmnepupoBars Ha 6a30BOM YPOBHE MOHITUSIMH IT'€OMETPHUUCCKHUX DUTyp;
®  M3BJICKaTh MHPOPMAIMIO O TEOMETPHUYECKHUX (PUTypaxX, MPEACTABICHHYIO Ha YepTekax B SIBHOM

OOWOO....

BUJIC;

®  TPUMEHSTH ISl PEIICHHsI 33]]a4 reOMeTpUIecKre (PaKThl, €CIU YCIOBHS UX TPUMEHECHUS 3a/IaHbl B
SIBHOU (opme;

e  pemiath 33Ja4d Ha HAXOXKJICHUE FT€OMETPUYCCKUX BEITUYMH 110 00pa3liaM HITH ajrOpPUTMaM.

B noBceqHeBHO¥ *KM3HU ¥ TPU W3YYEHHUH JPYTUX MPEAMETOB:

®  HCIIOJIb30BAaTh CBOMCTBA T€OMETPUYECKUX (UTYp AJIsl PEIICHHs] TUIOBBIX 3a7ad, BO3HUKAIOUIUX B
CUTYaIUSX MOBCEAHEBHON KU3HU, 33/1a4 MPAKTUYECKOTO COJEPIKAHUSL.

OTHoOmEeHus

e OmnepupoBaTh Ha 06a30BOM ypOBHE TOHSATHSMHU: PABEHCTBO (uryp, paBHbIe (UTYpPHI, PABEHCTBO
TPEYrONbHUKOB, MAapalljIeIbHOCTh MPSAMBIX, MEPICHIUKYISIPHOCTh TMPSIMBIX, YUl MEXKIY MpSIMbIMHU,
MEePIEeHIUKYIISAP, HAKIOHHAS, TIPOEKITHUSI.

B noBceaHeBHOI KU3HM U MPH U3YyYEHUH APYTUX MPEIMETOB:

®  WCIIOJIb30BAaTh OTHOIICHHUS IS PEHICHHS] MPOCTEHIINX 3a7a4, BO3HUKAIOIIUX B PEAIbHOM JKU3HH.

N3mepeHusi u BbIYMCICHUS

e BrImonHATE M3MEpeHHe UIMH, PACCTOSHUN, BEIMYMH YIJIOB, C TMOMOIIBI0O WHCTPYMEHTOB s
W3MEpEeHU UTHH U yIJIOB;



e TpuMeHATh (OpMYNIBI MEpPUMETpa, IUIOmAaAM u o0beMa, IJIOUIaad TOBEPXHOCTH OTIENbHBIX
MHOTOTPaHHUKOB IPY BBIUMCIIEHUSX, KOTJ]a BCE JAHHbIE UMEIOTCS B YCIIOBHY;

e npumeHATh Teopemy [ludaropa, 6a30BbIe TPUTOHOMETPUYECKHE COOTHOIICHUS IJISi BBIUMCIICHHS
JUIMH, PACCTOSIHUM, IUNIOWAJEH B IPOCTEUILINX CAyqasiX.

B noBcegHeBHOM KU3HM U NIPH U3YyYEeHUH APYTUX NPeJIMeTOB:

®  BBIYNCIATH PACCTOSHUS HA MECTHOCTU B CTAHJAPTHBIX CHUTYalUsX, IJIOWAAM B IPOCTEHIIMX
Cllydasix, IPUMEHATh (GOPMYJIbl B MPOCTEUIINX CUTYaLUSAX B [IOBCETHEBHOM KU3HU.

I'eomeTpuueckne nocTpoeHus

e l300paxkaTh THUIOBBIE IUIOCKHE (GUTYpBI M (GUTYpBl B MPOCTPAHCTBE OT PYKA U C TMOMOIIBIO
UHCTPYMEHTOB.

B noBcegHeBHOM KU3HM U NIPH U3YyYEeHUH APYTUX NMPeIMeTOB:

®  BBINOJHATH MPOCTEHIITNE MOCTPOSHUS HA MECTHOCTH, HEOOXOIUMBIE B PEATbHOM KHU3HH.

I'eomeTrpuyeckue npeodpasoBanus

e  Crpouts Qpurypy, CHMMETPUYHYIO TaHHOU (UIype OTHOCUTENBHO OCH U TOYKH.

B noBcegHeBHOM KU3HM U NIPH U3YYEHUH APYTUX NPeIMeTOB:

®  pacrno3HaBaTh JIBUKEHHE 0ObEKTOB B OKPY)KAIOILIEM MHUPE;

®  pacrno3HaBaTb CHMMETPHUUYHBIE (PUTYPBI B OKPYKAIOIIEM MHpE.

BekTopbl 1 KOOPAUHATHI HA MJIOCKOCTH

e OnepupoBaTh Ha 6a30BOM ypOBHE MOHATUSMHU BEKTOP, CyMMa BEKTOPOB, MPOU3BEACHNE BEKTOpa Ha
YHCII0, KOOPAUHATHI Ha MJIOCKOCTH;

e  OmpeneNsTh MPUOIMKEHHO KOOPAWHATHI TOUKHU I10 €€ N300paKeHHI0 Ha KOOPIUHATHOMN TIOCKOCTH.

B noBcegHeBHOM KU3HM U NP U3YyYEeHUH APYTUX NMPeIMeTOB:

® WCIOJIb30BAaTh BEKTOpPHI JJIS pEIIeHUs MPOCTEHIIMX 3aJad Ha ONpENeNIeHHEe CKOpPOCTU
OTHOCHUTEJILHOTO JIBH)KEHUSI.

HcTropust MaTeMaTHKH

e  OnuceIBaTh OT/AEIbHBIE BBIJAIOIINECS PE3YIbTaThl, IOJIYUYEHHBIE B X0JI€ PA3BUTHUSA MaTEMAaTUKU KaK
HayKH;

®  3HaTh NPUMEPHl MATEMATUYECKUX OTKPBITHI U UX aBTOPOB, B CBSI3U C OTEYECTBEHHON M BCEMUPHOM
HUCTOPHUEH;

e [IOHMMaTh POJIb MAaTEMATUKHU B pa3BuTuu Poccun.

Metoabl MATEMaTHKH

e BrpiOupaTh NOAXONAIIMNA M3YyYEHHBIM METOJ JUIsl PEIIEHUs HU3YYEHHBIX THUIIOB MaTEeMAaTUYECKUX
3ajauy;

e [lpuBoauTh mpuUMEpbl MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B OKpY)KaIOLIeH NEHCTBUTENBHOCTH U
IIPOU3BEJCHUAX UCKYCCTBA.

BbInyCKHHUK NOJYYUT BO3MOKHOCTh HAYYUThCA B 7-9 Kiaccax JUisi o0ecniedeHUs] BO3MOKHOCTH
YCIEIIHOTr0 NMPOAO0JIKeHUsI 00pa30BaHUsA HA 0A30BOM M yIJ1y0JI€eHHOM YPOBHSIX

DJIeMeHThI TEOPUM MHOKECTB M MATEMATHY€CKOM JIOTUKH

L4 OnepupoecIsz NOHAMUAMU. onpeéeﬂeHue, meopema, axKcuomda, MHOACECMBO, XAPAKMEPUCMUKU
MHOJfCcecmeda, JJleMerRm MHoaJicecmed, nycmoe, KOHeYHoe U beckoneynoe MHOINHCECMBO, I’lOdMHOJfCGCI’HBO,
l’lpuHCldﬂe.?fCHOCl’Hb, BKJIl0Y€EHUEe, pABEHCMB0 MHOJCECMEB,

o u306pa9fcamb MHOJCeCmea U ONHOULEHUE MHOJMCECmE C NOMOULbIO KpP)2c0o6 Sﬁﬂepa;

o Ol’lpe()eﬂ}ll’l’Zb I’lpMHClajle.?fCHOCn’Zb IJIEMENRNA MHOJHCECMBY), 0b6veouHenuIo u nepecedyeHuro MHoacecme,

o 300a6aMb MHOICECMEBO C NOMOWbIO NepevUCiIeHUsl 3J1EMEeHmMOoes, CJ108EeCHO20 ONUCAHUSL,

o onepuposeambs NOHAMUAMU. 6bICKA3bI6AHUE, UCIMUHHOCMb U JIOHCHOCMb 6bICKA3bIBAHRUA, ompuyanue
6blCKa3bl6ClHl/ll/7, onepayuu HAO BbICKA3LIBAHUAMU: u, uil, He, yCJll0O6HbLE BbICKA3bIEAHUS (uMnﬂuKaL;uu);

o Ccmpoumbs 8blCKA3bl6AHUA, OMPUYAHUA 8bICKA3bIBAHUIL.

B noBcegHeBHOM KU3HM U NPH U3YYCHUH APYTUX NPeIMETOB:

®  Ccmpoumv YenoyKu yMO3aKIYeHUl Ha OCHOBE UCTIONb308AHUSA NPAGUIL IO2UKU,

®  UCNONBL308AMb MHOJCECEA, ONEPAYUU C MHONCECMBAMU, UX epaguueckoe npedcmasgienue OJisl
ONUCAHUA PEANbHBIX NPOYECCO8 U AGIEHU.

2 3,I[€CI> " AaJie€ — 3HATb ONPCACIICHUC TOHATHUSA, YMCTh IMMOACHATH €TI0 CMbBICJI, YMCTb UCIIOJIb30BATh MOHATUC U €0 CBOMCTBaA apu
MpOBCACHUN paCCY)K,HeHHﬁ, JAO0Ka3aTCJIbCTB, pPCIUICHUU 3a/1a4.



Yucaa

o  Onepupogamb NOHAMUAMU: MHONCECNBO HAMYPALLHLIX YUCE], MHONICECMBO UYeablX 4ucel,
MHOJHCECBO — PAYUOHANLHBIX — YUCEN,  UPPAYUOHATNbHOE  YUCAO, KBAOPAMHbLIUL  KOPEHb,  MHONMCECMBO
0elicmeumenvHblX — Yucel, 2eoMempuyeckas UHMepnpemayus HAmypaibHblX, YeavlX, PAYUOHAIbHYIX,
OeticmeumenbHuIX yucei,

®  NOHUMAMb U OOBACHAMb CMBICT HO3UYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,
8bINOIHAMb BLIYUCTIEHUSA, 8 MOM YUCTe C UCNOb308AHUEM NPUEMOE DAYUOHALLHBIX 8bIYUCICHULL
8bINOIHAMY OKPY2IeHUe PAYUOHANbHBIX YUCET C 3A0AHHOU MOYHOCMbIO,
CPABHUBAMb PAYUOHATbHBIE U UPPAYUOHATbHBIE YUCIA,
npeocmasisims payuoOHalIbHOe YUCIO 8 BUOE OeCAMUYHOL OpooU
YNOpA00uUBaAms YUCAA, 3aNUCAHHBIE 8 8UOE OObIKHOBEHHOU U 0eCAMUYHOU OpooU,;
naxooums HO/ u HOK uucen u ucnonvszoeamo ux npu pewieHuu 3a0a.

B noBceaHeBHOIM KU3HM U MPH U3YyYEHUH APYTUX MPEIMETOB:

®  NPUMEHAMb NPABULA NPUOTIUINCEHHBIX BbIYUCTECHUL NPU peuleHUl NPAKMUYecKUx 3a0a4 U peueHuu
3a0au4 Opyaux yueOHvIX npeomemos,

®  GLINOAHAMb CPABHEHUE Pe3VIbMAmMO8 BbIYUCIEHUN NPU DeuleHUuU NpaKkmuyeckux 3aoay, 6 mom
yucie NPUOIUIHCEHHBIX BbIYUCTEHUL,

® cocmasnams U OYeHUBAMb YUCLOBbIE BbIPANCEHUS NPU peuleHUul NPAKMU4eckKux 3a0a4 u 3a0a4 u3
opyeux yueOHbIX npeomemos,

®  3anucvl@ams U OKPY2IAMb YUCLOBble 3HAYEHUS PeaNbHbIX GelUYUH C UCHONb30BAHUEM DPA3HbIX
cucmem uzmepenus.

To:xkaecTBeHHbIE MPeOOPa30BaAHMS

o  Onepuposamb NOHAMUAMU CMENEHU C HAMYPATbHLIM NOKA3AMeNeM, CMeneHu ¢ Yenbim
ompuyamenbHblM NOKa3amenem,

®  GLINOAHAMbL NPeoOPA308aHUS  YETbIX GLIPANCEHUN. OelCmeuss ¢ OOHOUIeHAMU (ClOJiCeHue,
8blUUMAHUE, YMHONCEHUE), OCUCBUsL C MHO2OUICHAMU (CIOJCEHUe, BbIUUMAHUe, YMHONCEHUE),

®  BLINOIHAMb PA3NONACEHUE MHOLOULIEHO8 HA MHONCUMENU OOHUM U3 CHOCOD08. GblHeceHUe 3a CKOOKY,
2PYINUPOBKA, UCNONb308AHUE DOPMYIL COKPAUWEHHO2O YMHONCEHUSL,

®  guidenamb K8aOpam CyMmbvl U pazHOCMU OOHOUIEHOB,

®  PACKIAObIBAMb HA MHONCUMENU KBAOPAMHbLIL MPEXuieH;

®  BLINOAHAMb NPeodPA30BAHUSL BbIPANCEHUL, COOEPAHCAUWUX CIENEeHU C YeTbLMU OMPUYAmerbHbIMU
NOKA3amensimu, nepexooums Om 3anuci 8 8ude CMeneHu ¢ Yeablm OmpuyamenbHblM NOKa3amenem K 3anucu 6
8uoe opoou,

®  GuLINOMHAMbL  Npeobpazosanusi  OPOOHO-PAYUOHANILHLIX — BLIPAJICEHUL:  COKpaujeHue Opobell,
npusedeHue aneeopaudeckux Opooeill K obOwemMy 3HAMeHamenro, ClOJCeHUe, YMHOJCeHue, OeleHue
aneebpaudeckux Opobeil, 6036edeHUe aleeopaudeckol 0podou 6 HAMYPAILHYIO U YeIVi0 OmpuyamenbHy
cmenetb,

®  BLINOIHAMb NPEOOPAZOBAHUSL BLIPAINCEHUL, COOEPAHCAUUX KBAOPAMHBLE KOPHUL,

®  guldensamb K8aopam CyMMbl UIU PA3ZHOCMU OBYYJICHA 6 GbIPANCEHUSX, COOEPAHCAUUX KBAOPAMHbBLE
KOPHU,

®  GLINOAHAMb NPEOOPAZOBAHUSL BLIPANCEHUL, COOEPAHCAUUX MOOYITb.

B noBceqHeBHO¥ *KM3HU M TPU W3YYE€HHH JPYTUX MPeIMETOB:

®  GLINOIHAMb NPEObPA306aHUSL U OCUCMEUS C YUCAMU, 3ANUCAHHLIMU 8 CIAHOAPMHOM BUOe;

®  GLINOIHAMb NPEOOPA30BAHUL ANCEOPAUUECKUX BbIPANCEHUL NPU peuleHul 3a0aq Opyux yuyeOHvlX
npeomemos.

YpaBHeHHUS U HEPABEHCTBA

o Onepuposamv NOHAMUAMU: YPABHEHUe, HEPABEHCHBO, KOPEeHb YPAGHEHUs, peuleHue HepaseHcmad,
PABHOCUNbHLIE YPABHEHUs, 001acmb ONpeoeleHus YPAasHeHUusi (HepaseHCcmed, CUCmeMbl YPAGHEHUU UlU
HepageHcms),;

®  pewiamv JUHEUHblE YPAGHEHUs U YPABHEHUS, C80OUMbLE K TUHEUHBIM C NOMOWbIO MOHCOECBEHHBIX
npeobpazoeanuii;

® pewamv Keaopamuvie YPAGHEHUs U YVPAGHEHUs, C8OOUMble K KBAOPAMHBLIM C NOMOWbIO
MOACOECMBEHHBIX NPEoOPA308aAHUT,

®  pewiams OpoOHO-TUHElLHbIE YPABHEHUS,



e pewams npocmetiwiue uppayuoransrsie ypasrenus suoa | f (x) =a, \/f (x) = \/g (x);

n

peutams ypasHenus suoa X =4a;
peuiams YpasHeHUs CNOCOOOM PA3NONCEHUS HA MHONCUMENU U 3AMeHbl NEPEMEHHOU,
UCNOIb308aMb MEMOO UHMEPBALO8 OISl peUleHUs YeblX U OPOOHO-PAYUOHANbHBIX HEPABEHCNE,
peuiams JuHelnble YPaAGHeHUs U HePaBeHCMEd C Napamempamu,
peuiamsb HeCl10J4CHble K8AOPamHble YPAGHEHUs. C NapaMempoM;
peuiams HeCl104CHbLE CUCMEMbl TUHENHbIX YPAGHEHUL C NApaAMempamu;
peuiamsb HeCl104CHbLE YPAGHEHUS 8 YENbIX YUCTIAX.

B noBceqHeBHOI KU3HM U MPH U3YyYEHUH IPYTUX MPEIMETOB:

® cocmasnameb U pewamv JuHelHble U K8aopamuvlie YPAGHEeHUs, YPABHeHUs, K HUM C800Aujuecs,
cucmemvl TUHEUHBIX YPAGHEH UL, HePABEeHCME NPU peueHuu 3a0ay Opy2ux yueOHblX npeomMemos;

®  GLINONHAMbL OYEHKY HNPABOON000OUs pe3yIbmamos, NoNYYAeMblX HpU peueHuu JTUHEeUHbIX U
K8AOPAMHBIX YPAGHEHUU U CUCeEM JIUHEUHbIX YPAGHEHUL U HEPABEHCME NPU peuleHuU 3a0ad Opy2ux y4eoHbix
npeomemos;

®  gblOUpAMb COOMBEMCMBYIOUWUE VPABHEHUs, HEPABeHCMEa UU UX CUCeMbl Ol COCMABNeHUs
MamemamuyecKol Mooenu 3a0aHHOU PealbHOl CUMYayuy Uiy NPUKIaoHoU 3a0a4u,

®  YMemb UHMEPNPemupo8amsv NOJAVYEHHbI NPU pPeueHUuU YpaeHeHUs, HepageHCcmea Ulu CUCHeMbl
pe3yibmam 8 KOHmeKcne 3a0aHHOU PeanbHOl CUMyayuy Uiy NPUKIaOHoU 3a0aqu.

DyHKUUHA

e Onepuposamv HOHAMUAMU. DYHKYUOHATbHAS 3A8UCUMOCTb, PYHKYUA, epadur yHKyuu, cnocobwvl
3a0aHUsL YYHKYUU, apeyMeHm U 3HayeHue PYHKyuu, 0o1acmes onpeoenreHuss U MHONCeCmao 3Ha4eHull yHKyuu,
HYIU  QYHKYUU, HPOMENCYMKU 3HAKONOCMOSIHCMBA, MOHOMOHHOCMb (QYHKYUU, YemHOCMb/HeuemHOoChb
dyukyuu;

e cmpoums 2pauxku AUHEUHOU, KeAOpPAMUUHOU (OYHKYUL, 0Opamuou NpONoOPYUOHATbHOCHU,

@yHryuu euoa: y:a+ﬁ, y=~x,y=%x, y=|x;

®  Ha npumepe K8AOPAMUYHOU (DYHKYUU, UCHOIb306amb npeobpasosanus 2paguxa ¢ynxyuu Y=Ff(X)
0N nocmpoenust 2paguros Gynkyutl y = af (kx+b)+c ;

® cocmasnsims YPAGHeHUus NPAMOU NO 3A0AHHLIM YCI0GUAM: NPOXOOAwel uepe3 08¢ MOUKU C
3A0AHHBIMU KOOPOUHAMAMU, NPOX0OsWell Yepe3 OAHHYI0 MOYKY U NAPALIENbHOU OAHHOU NPAMOLL,

® uccredosamuv yHKYUIO O ee epaghuxy;

®  HAXOO0UMb MHOJCECMBO 3HAYEHUN, HYIU, NPOMENCYMKU 3HAKONOCHOSHCMBA, MOHOMOHHOCHU
K8aopamu4Hou hyHKyuu,

®  onepuposamv NOHAMUAMU: nocied08amenbHOCHb, apughmemuueckast npoepeccusi,
2eomMempuyeckas npoepeccusi;

®  pewams 3a0a4u HA APUPMEMUUECKVIO U 2EOMEMPUYECKYIO NPOSPECCUIO.

B noBceqHeBHO¥ )KM3HU ¥ TPU U3YYEHHUH PYTUX NMPEAMETOB:

®  WLIIOCMPUPOBAMb C NOMOWBIO 2PAUKA  PeanbHyl0  3A8UCUMOCMb UL  Npoyecc No  Ux
XapakmepucmuKkam,

®  UCNONBL308AMb CBOUCMEA U 2pAPUK KEAOPAMUYHOU (QYHKYUU NpU peulenuu 3a0ai u3 opyaux
VueOHbIX NPpeoMemos.

TexkcToBBIC 32024l

e Pewams npocmvle U CLOACHbIE 3A0A4U PAZHBIX MUNOS, A MAKICE 3A0AYU NOBIUEHHOU MPYOHOCMU,

®  UCNONL308aMb PA3HLIE KPAMKUE 3ANUCU KAK MOOeIU MEKCMO8 CIONCHBIX 3a0ay OJisi NOCMPOEHUS.
HOUCKOBOLL CXeMbl U PeULeHUst 3a0ay,

®  paziuuames MoOelb MeKCma U MOO0elb peuleHuss 3a0ayu, KOHCMPYUuposams K OOHOU MOoOenu
PpeueHUs: HeCIOMHCHOU 3a0ayu paztvle MOOeau MeKCma 3a0ayu;

® 3Hamb U NpuMmeHAmMb 006a cnocoba noucka peuleHus 3ao0aq (om mpeOOo8aHus K YCI08UIO U OM
yenosus K mpebo8anuro),

®  MOOenupo8ams paccylcoenus npu NoUcKe peuenus 3a0ad ¢ NOMOWbIO 2pag-cxembl,

®  gul0eNAMb IMANBL PeUleHUs 3A0aUU U COOEPAHCAHUE KAHCO020 IMAana;

® yuemb 6blOUPAMbL ONMUMANLHLIL MemoO peuleHUus 3a0aiyu U OCO3HABAMb 8blOOp Memood,
paccmampusams paziuynsvle Memoobl, HaAX00UMb pa3Hble peuleHus 3a0aulu, eciu 603MOHCHO,



®  QHAIUZUPOBAMb 3AaMPYOHEHUs NPU PeuleHUU 3a0al;

®  GLINOAHAMb PA3IUUHbIE NPEOOPA308aAHUSA NPEOLONCEHHOU 3a0aUll, KOHCMPYUPOB8AMb HOBblE 3a0aUu
U3 OAHHOU, 8 MOM Yucie oopammbvie;

®  UHMEpPNpPemupo8ams 8bIYUCIUMENbHbIE PE3YIbIMambl 8 3a0aue, UCCIe008amb NONYYEeHHOe peuleHue
3a0auu;

®  QHANUBUPOBATL BCEBOZMONCHBIE CUMYAYUU B3AUMHO20 PACNONONCEHUs O08YX O00beKmos u
UBMEHeHUe UX XAPAKMePUCMUK NPU COBMECMHOM OBUINCEHUU (CKOPOCMb, 8peMs, pACCMOosAHUe) NpU peuleHuu
3a0ay Ha O0sudiceHue 08yx 00bLEKMO8 KAk 6 0OHOM, MAK U 8 NPOMUBONONONHCHLIX HANPAGNEHUSX,

®  uCCne008amv  BCEBO3MONCHbIE CUMYAYUU NpU  peuwleHul 3a0ay Ha O8udceHue no  pexe,
PAaAccmMampusams pazmvie CUCHEeMbl Omcyema,

®  pewiams pazHOOOPA3HbIE 3A0aYU KHA YACMUY,

® pewiamv U 000CHOBVIBAMb CB0€ peuleHue 3a0ay (8bl0ensamb MaAmMemMamuieckKyr) OCHO8Y) Ha
HAXoHcOeHue 4acmu Yucia u Yucia no e2o 4acmu Ha 0CHO8e KOHKPEMHO20 CMbICLA Opoou;

®  0CO3HABAMb U 0OBACHAMb UOEHMUYHOCb 3A0aY PAZHLIX MUNOG, CEA3bIEAIOWUX MPU BeIUYUNbI (HA
pabomy, Ha NOKYNKU, HA OBUNCEHUE), B8bI0ENAMb MU GETUUUHBL U OMHOUEHUSL MEHCOY HUMU, NPUMEHAMb UX
npu pewieHuu 3a0ai, KOHCMpYuUposams cooCmeeHHbvle 3a0ay YKA3aHHbIX MUN08;

®  gnademsv OCHOBHbIMU MEMOOAMU PeUuleHUs 3a0ay Ha CMeCU, CNLA8bl, KOHYEHMPayuu,

®  pewiams 3a0ayu HA NPOYEHMbl, 8 MOM YUCILe, CIONHCHbIE NPOYEHmMbl C 0OOCHOBAHUEM, UCHOIb3YSL
pasHvle cnocoowl;

®  pewams Jo2uyecKue 3a0ayu PA3HbLIMU CHOCODAMU, 8 MOM Yucie, ¢ 08YyMs OIOKAMU U C Mpems.
OOKAMU OAHHBIX C NOMOWBLIO MAOIUY,

® pewams 3a0auu NO KOMOUHAMOpUKE U Meopuu BepoImMHOCMeEl HA OCHOBE UCNONb308AHUS.
UZYUEHHBIX MemO0008 U 000CHOBbIBAMb peuleHue;

®  pewams HeCIO0NHCHbLE 3a0adU NO MAMEMAMUYECKOl CIamucmuKe;

® 061a0emb  OCHOBHbIMU  MEMOOaMU  PeWeHUss  CIOJCemHbIX  3a0au:  apupmemudeckuil,
aneebpauveckuil, nepebop 8apuanmos, 2eoMempuyeckull, cpaguuecKkull, NPUMeHsIMb UX 8 HOBbIX N0 CPAGHEHUIO
C UBYUEHHbIMU CUMYAYUSIX.

B noBceqHeBHO¥ KM3HU ¥ TPU U3YyYEHHUH JPYTUX MPEAMETOB:

® guldenamb Npu peuleHuu 3a0ay XApakmepucmuku paccmampueaemol 8 3adave Ccumyayuu,
OMIUYHBIE OM PeanbHblX (Mme, Om KOMOPLIX AOCMPAsupo8anucy), KOHCMPYUPOSAMb HOBble CUMYAYUU ¢
VUemom Smux Xapakmepucmuk, 6 UYACMHOCMU, NPU PeuweHuu 3a0ay HA KOHYEHMpayuu, YYumvléamo
NIIOMHOCIb BeWecmed;

®  pewams U KOHCMPYUPOBAMb 3A0A4U HA OCHOBE PACCMOMPEHUS PeAIbHbIX CUMYayUll, 8 KOMOPbIX He
mpebyemcsi MmouHbIll bIYUCTUMENbHBLU Pe3YIbMan,

®  pewams 3a0auu HA OBUIICEHUE NO PeKe, PACCMAMPUBAsL PA3Hble CUCHEMbL OMCYemd.

CraTncTuKa U TeOpHsi BEPOATHOCTEM

o  Onepuposame NOHAMUAMU: CMOIOUAMbBlE U KPY2O8ble OUAZPAMMbL, MAOIUYbl OAHHBIX, CpeOHee
apughpmemuueckoe, meouana, Haubolvuee U HAUMEHbUee 3HAYeHUs 8bIOOPKU, PA3MAX 8blOOPKU, OUCNePCUsl U
CMAaHOApmMHOe OMKIOHEHUe, CAVYAUHAS USMEHYUBOCTIb,

®  u3sneKaAmMb UHGOpMAYUIO, NPEOCNABIEHHYIO 8 MADIUYAX, HA OUAZPAMMAX, epagurax;

® cocmasnsimbs madIUYsl, CMPOUMs OUASPAMMbL U SPAGUKU HA OCHOBE OAHHBIX,

®  onepuposéamv NOHAMUAMU. (DAKMOPUAN YUCLA, NEPECMAHOBKU U COUYEMAaHUsl, MPey2oibHUK
Tlackans;

®  NPUMEHAMb NPABGUILO NPOU3EEOCHUS NPU PEUUEHUU KOMOUHAMOPHBIX 3a0ay;

®  onepuposamv NOHAMUSIMU. CIVHAUHLIL ONbIM, CAYYAUHLLL 6blOOp, UCHbLIMAHUE, IeMEHMAPHOE
cayuatinoe cobvimue (Ucx00), Kiaccuieckoe onpeoesenue eposimHoCmu CIyYaiHo20 coobimus, onepayu Hao
CYHAUHBIMU CODLIMUAMU,

®  npedcmasisims UHGOPMAYUIo ¢ NOMOWbIO Kpyeos Jiliepa,

®  pewams 3a0a4u HA BbIYUCIEHUE 8EPOSMHOCIU C NOOCUEMOM KOAUUECMBA 8APUAHMOE C NOMOULIO
KOMOUHAMOPUKU.

B noBceaHeBHOI KU3HM U MPH U3YyYEHUH APYTUX MPeIMETOB:

®  u361eKamb, UHMEPRPEmuposams U npeodpasosvieamv UHGOpMaAYUIo, HPEeOCMABIEHHYIO 6
maobauyax, Ha OUaAzpamMmax, epapuKrax, ompaxrcarouwiyro C8oUCMead U XapakmepucmuKki peaibHulX npoyeccos u
ABNEHULL;



® onpedeiamb CMAMUCMUYECKUE XAPAKMEPUCUKU 8bIOOPOK NO  mabauyam, Ouazpammam,
2paguKram, 8bINOIHAMb CPABHEHUE 8 3ABUCUMOCIIU OM YelU PeuleHUs 3a0ayu;

®  OyeHUs8amv EPOSIMHOCTb PEAlbHbIX COOLIMULL U ABNEHU.

I'eomeTrpuueckue purypoi

e  Onepuposamb NOHAMUAMU 2€OMEMPUUECKUX PUYD;

®  u381EeKAMb, UHMEPNPEMUPOBAMb U NPEoOPA306bIBAMb UHGOPMAYUIO O 2e0MEeMPUIEeCKUX Pueypax,
npeoCmasieHHyI0 Ha YepmeHcax,

®  NpUMeHAmMb 2eomempuyecKue Gakmel OnA pewleHus 3a0ay, 8 MOM uucie, NPeonoIa2aroujux
HeCKOIbKO WA208 peuleHUs,

*  popmyrupoeams 6 NPOCMEUUUX CTYYAAX CEOUCMBA U NPUSHAKU (ueyp,

®  00KA3bIBAMb 2eOMeMmPUiecKUe YMBEPHCOCHUs,

®  grademb CMAHOAPMHOU Kidccugpurayuell NI0CKuUx pueyp (mpeyeoibHuK08 u 4emulpexy20ibHUKO0S).

B noBceaHeBHOIM KU3HM U MPH U3YyYEHUH APYTUX MPEIMETOB:

®  UCNONBL308AMb CEOUCBA 2e0OMEMPUUEeCKUX Gueyp 05 peuleHus 3a0ay NpaKmu4eckoeo xapakxmepa
U 3a0ay U3 CMENCHBIX OUCYUNTIUH.

OTHoOmeHust

o Onepuposamb NOHAMUAMU. DABEHCMBO (hueyp, pasHvie @ueypsl, PABEHCMEO MPEY2OIbHUKOS,
napanierbHoCmy NPAMbLX, NEPREHOUKYIAPHOCTb NPAMBIX, Vbl MexCOy NPAMbIMU, NePREeHOUKVIAD, HAKIOHHAS,
npoexkyus, nooooue gueyp, nooodHvle pucypvl, HOO0OHbIE MPEY2ONbHUKU,

®  npumenamv meopemy Paneca u meopemy 0 NPONOPYUOHATLHBIX OMPE3KAX NPU PEUEHUU 3A0aY,

®  Xapakmepuzoeamv 63aUMHOE PACNONONCEHUE NPAMOLU U OKPYHCHOCTIU, 08YX OKPYHCHOCELL.

B noBceaHeBHOM KU3HM ¥ MPH U3YYEHUH APYTUX MPeIMETOB:

®  UCNONBL308AMb OMHOWEHUS OJISl PEUeHUs. 3a0at, B03HUKAIOUUX 68 PealbHOU HCUSHU.

N3mepeHus u BbIYUCIEHUS

e  Onepuposamv npeocmagieHusmu o OnuHe, niowaou, obveme Kax eeruuunamu. Illpumensamo
meopemy Ilugazopa, gopmynvl niowaou, odbvema npu peuwieHuU MHO20ULA208bIX 3a0ai, 8 KOMOPbLIX He 8ce
OJanHble npeocmasienvl A6H0, a mpebdylom BbIYUCIEHUL, Onepuposams 6oee WUPOKUM KOIUUEC8oM Gopmy
OnuMbl, NnIoWaAou, 00vema, BbIUUCIAMb XAPAKMEPUCMUKU — KoMOuHayuui  ¢ueyp  (OKpyscHocmel u
MHO20Y20/IbHUKO8) BbIMUCAAMb PACCMOSAHUA MexcOy (dueypamu, npuMeHsms mpueoHomMempuieckue Gopmyivl
Oisl  GbIYUCTICHUL 8 OO0Jlee CIOJHCHBIX CNYYAsAX, NPOBOOUMb BbIYUCIEHUS HA OCHOB8E pPABHOBEIUKOCU U
PABHOCOCMABNIEHHOCU

®  1POBOOUMb NPOCMblE BbIYUCTICHUS HA 00bEMHbIX MeNax,

o  opmyruposams 3a0auu Ha GblYUCTEHUE ONIUH, NIOWAOEU U 00BEMO8 U Peulamp Ux.

B noBcegHeBHOIM KU3HM U NP U3YyYeHUH APYTUX MPeIMeTOB:

®  IPOBOOUMD BLIYUCIEHUS HA MECIHOCIU,

®  npumeHsmMb HOPMYIbLL NPU BLIYUCIEHUSAX 6 CMEJNCHBIX YUeOHbIX NpeoMemax, 6 OKpylcaioujel
OeticmeumenbHOCmu.

I'eomeTpuuecKkne MOCTPOEHNUsI

o U306pasicamv ceomempuueckue (hucypsbl HO MeKCMo8OMY U CUMBOILHOMY ONUCAHUIO,

®  CB0DOOHO ONEPUPOBAMb YEPMEICHBIMU UHCIPYMEHMAMU 8 HECILONCHBIX CIYUASIX,

®  BLINOIHAMbB NOCMPOEHUL MPEY2OTbHUKOS, NPUMEHSIMb OMOeTbHble MeMOoObl NOCMPOECHUN YUPKY.IeM
U IUHeNKOU U NPOBOOUNMb Npocmeliuiue UCCIe008aHUsL YUCIA PeUleHUll;

®  u300padicamv Munogvle NIOCKUe @Queypvl U O0OvbeMHble meid ¢ HOMOWbI) NPOCMEUULUX
KOMNbIOMEPHBIX UHCIMPYMEHMOB.

B noBceaHeBHOI KU3HM U NMPH U3YyYEHUH APYTUX MPeIMETOB:

®  BLINOAHAMb NPOCMeEuUe NOCMPOEHUSI HA MECIMHOCU, HEOOXOOUMbLE 8 PEAlbHOU HCUZHU,

®  OYeHUBAMb PA3MEPLL PEANbHbIX 0OBEKMO8 OKPYHCAIOUIe20 MUpPQ.

IIpeoOpa3oBanus

e Onepupogamb nOHAMUEM OBUINCEHUSA U NPEOOPA308aAHUL NOOOOUS, 81A0eMb NPUEMAMU NOCIPOEHUS
@ueyp c ucnonvzosanuem OBUNCEHUL U NPeodPA308aHULl NOO0OUS, NPUMEHAMb NONYYeHHble 3HAHUS U ONbIm
NOCMPOEHUTLL 8 CMENCHLIX NPEOMEMax U 8 peaibHblX CUMYAYUAX OKPYHCAIoOWe20 Mupa,

o cmpoums ¢hucypy, NOOOOHYIO OAHHOLU, NOIBL30BAMBC CEOUCMBAMU NOO0OUs Ol 0OOCHOBAHUS
ceoticms pueyp;

®  NPUMEHAMb C8OUCMBA O8UNCEHULL OJisl NPOBEOEHUs. NPOCMEUUUX 000CHOBANULL CBOUICME ucyp.



B noBceaHeBHOI KU3HM U MPH U3YyYEHUH IPYTUX MPEIMETOB:

®  NPUMEHAMb CEOUCMBA OBUNCECHULL U NPUMEHAMb N000OUE OJisl NOCIPOEHUN U 8bIYUCTEHULL.

BekTopbl 1 KOOPAUHATHI HA IIOCKOCTH

e  Onepupogamb NOHAMUAMU EKMOP, CYMMA, PA3HOCHb 86EKMOPOS, NPOU38edeHue 6eKmopa Ha YUCo,
V2ol MexHcOy BeKmopamu, CKANAPHOe NpOoUu3eedeHue 6eKmopos, KOOPOUHAMbL HA MIOCKOCMU, KOOPOUHAMbL
gekmopa,

®  GuLINOIHAMb OelcmBUs HAO BEeKMOpAMU (CNOdHCeHUe, BblYUMAHUE, VMHOMNCEHUe HA YUCTO0),
BLIUUCTAMY  CKATAPHOE NPOU3BeOeHUe, ONpedeisimsb 6 NPOCMelUX Cayyasx Y20l Medxdcoy 6eKmopami,
BLINOIHAMb  PA3NIOJNCEHUE BEKMOpA HA  COCMABIAIOWUe, NPUMEHAMb NOJYYeHHble 3HAHUA 6 (U3lKe,
noab308aMbCsL  POPMYNIOU  BLIYUCTICHUS PACCMOAHUL MeHCOY MOYKAMU N0 U3BECIHbIM  KOOPOUHAMAM,
UCNONIb3068aMb YPaBHeHUs (huyp OJis peuleHUs 3a0ay;

®  NPUMEHAMb 8eKMOPbLL U KOOPOUHAMbL OISl PeULeHUsI 2eOMEeMPUUECKUX 3a0ay HA 8blYUCTeHUe ONIUH,
yenos.

B noBceaHeBHOI KU3HHU ¥ IPH U3YyYEeHUH APYTUX MPEIMETOB:

®  UCNONBL308aAMb NOHAMUSL 8EKMOPO8 U KOOPOUHAmM 05 peuleHus 3a0ay no usuke, 2eoepagpuu u
opyeum yueOHbIM npeoMema.

HcTopusi MaTeMaTHKH

*  Xapakmepuzoeamv 6K1A0 GbLOAIOWUXCA MANEMATNUKOS 8 PA3GUMUE MATNEMAMUKU U UHBIX HAYYHBIX
obnacmeil,

®  NOHUMAMb PONbL Mamemamuku 6 passumuu Poccuu.

MeTtoabl MaTeMaTHKH

o Ucnonw3ys usyueHHvle Memoobl, RPO8OOUNb OOKA3AMENbCBO, BbINOIHAMb ONPOBEPIHCEHUE,

®  guLIOUpamb uzyUeHHble Memoobl U UX KOMOUHAYUU OJis pEULeHUss MAMeMamu4eckux 3a0ay;

®  ucnonvbzoeams mamemamuieckue 3HaAHus Ol ONUCAHUSL 3AKOHOMEPHOCMEU 8 OKpyicarouel
oelicmeumenbHOCMuy U NPOU38E0eHUAX UCKYCCMBA,

®  npuMeHAmb npocmeliuiue NPopaAmMMHbIe CPEOCMBA U INeKMPOHHO-KOMMYHUKAYUOHHbIE CUCTEMbl
npu peuleHuu Mamemamu4eckux 3a0adu.

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYYHThCsl B 7-9 Kijaccax JJisl yCIEUIHOT0 MPOAOJIKeHHUS
00pa3oBaHus HA YIJ1y0JIeHHOM YPOBHeE

DJIeMEeHTBI TEOPUM MHOKECTB M MATEMATHY€eCKOM JIOTUKH

e (CBOGOJHO ONEPUPOBATH. TOHATHSMH: MHOYXECTBO, XapAaKTEPUCTUKH MHOMKECTBA, DJIEMEHT
MHO>KECTBAa, IIyCTOE, KOHEYHOE U OECKOHEYHOE MHOKECTBO, MOJMHOKECTBO, MPUHAIJICHKHOCTh, BKIIOYCHUE,
PaBEHCTBO MHOECTB, CIIOCOOBI 3aJJaHHE MHOYKECTBA;

®  33/1aBaTh MHOKECTBA Pa3HbIMU CIIOCOOAMH;

®  [POBEPATH BBHINOJHEHHE XapaKTEPUCTHUECKOTO CBOMCTBA MHOKECTBA,

e CBOOOJTHO OIMEpPUPOBATh MOHITUSMH: BBICKa3bIBAaHHE, MCTUHHOCTb M JIOXKHOCTb BBICKAa3bIBAHUS,
CJIOHBIE U MTPOCTHIEC BHICKA3bIBAHMUS, OTPUIIAHUE BBICKA3bIBAHHI; HCTUHHOCTD U JIO)KHOCTh YTBEPKICHUS U €ro
OTpUIaHUS, OTIEPALIMU HaJl BHICKA3bIBAHUSIMHU: U, WU, HE; YCIOBHBIC BHICKAa3bIBAHUSA (MMILIMKALIUN);

®  CTPOUTH BHICKA3bIBAHUS C UCIIOJIb30BAHUEM 3aKOHOB aJIreOphl BHICKA3bIBAHUH.

B noBcegHeBHOIM KU3HM U NPH U3YyYEHUH APYTUX MPeIMETOB:

®  CTPOUTH PACCYXKIEHHUS Ha OCHOBE UCIIOJIb30BAHUSI TPABUII JIOTHKH;

®  WCIOJIb30BaTh MHOXKECTBA, OMNEpPAllMd C MHOXKECTBAMH, MX TIpaduueckoe NpeacTaBieHUE s
OTIMICAaHUs PealbHBIX MPOIIECCOB U SBICHUM, TPH PEIICHUH 3a7a4 APYTrUX YUeOHBIX MPEIMETOB.

Yucaa

e (CB000JHO OMEPUPOBATH MOHATUSIMU: HATYPAIbHOE YHUCIIO, MHOXKECTBO HATYPAIbHBIX YHCE, 11eJ0e
YHCIIO, MHOXXECTBO IENBIX YHced, OOBIKHOBEHHas JApoOb, JecsATHYHas JApoOb, CMEIIAaHHOE YHCIIO,
paloHaIbHOE YHCIO, MHOXKECTBO pAIllMOHATBHBIX YHCEN, HUPPALMOHAIBHOE YHCIO, KOPEHb CTeNmeHu N,
JNEHCTBUTENHFHOE YMCIIO, MHOXKECTBO JEHCTBUTEIBHBIX UMCEN, TEOMETpPHUeCcKas UHTEPIpETAIs HaTypalbHbIX,
LENBIX, PAIlHOHATBHBIX, TEHCTBUTEIHHBIX YHCET,

® T[OHUMAaTh W OOBSCHATH PA3HUILy MEXKAY MO3UIMOHHOW M HEMO3WIIMOHHOW CHCTeMaMU 3aluCh
qHCel;

® MEpPEeBOJAUTH YHCIIA U3 OJJHOU CUCTEMBI 3aIUCH (CUCTEMBI CUYUCIICHUS) B IPYT'YIO;

8 SHGCB " AaJie€ — 3HATb ONPCACIICHUC TOHATHA, 3HATh U YMCTh JOKA3bIBATb CBOMCTBA (HpI/ISHaKI/I, €CJIN OHU eCTL) IIOHATHA,
XapaKTCpU30BaTh CBA3U C APYIUMHU NOHATUAMU, MMPECACTABIIAA OAHO MOHATHUEC KaK YaCThb IICJIOCTHOI'O KOMIUJICKCA, UCITOJIb30BATh
IIOHSITHE U €T0 CBOMCTBA IIpyu IPOBCACHU N paCCY)KHeHHfI, JA0Ka3aTeJIbCTB, pCHICHUHA 3aJa4.



® JI0Ka3bIBaTh M MCIOJIB30BaTh MpPHU3HAKU JeJIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymmbl u
MIPOU3BEICHUSI YUCEIT TIPU BBIOJTHEHUH BBIUUCICHUHN U PEILICHUU 3a/1a4;

®  BBINOJHATH OKPYIJICHUE PALIMOHATBHBIX U UPPAIIMOHAIBHBIX YHCEN C 33JJaHHON TOYHOCTHIO;

®  CpaBHUBAThH JICHCTBUTEIHHBIC YHCIIA PA3HBIMH CIIOCO0AMU;

e  VYNOpSAOYMBATH YHCIA, 3allMCaHHBIE B BHJEC OOBIKHOBCHHOW W JECATHYHOW JApOOH, dHCIIA,
3aMMCaHHbIC ¢ UCTIOIB30BaHUEM apU(PMETHISCKOTO KBAIPATHOTO KOPHS, KOPHEH cTereHH 00JIbIIe 2;

e Haxomuth HOJ] m HOK uncen pa3HpiMu cioco0amMu U MCIIOJIb30BaTh UX MPU PELICHUH 3a/1a4;

®  BBINOJHATH BBIYUCICHUS U MPEOOPa30BaHUs BBIPAKCHUH, COAEPKAIINX JEHCTBUTEIbHBIC YHUCIIa, B
TOM YHCJIE€ KOPHU HAaTypalbHBIX CTEICHEH.

B noBceaHeBHOI :KU3HM U TPU U3YYEHUU JAPYTUX NPeIMETOB:

® BBINOJHATh M OOBICHATH PE3yJIbTaThl CPAaBHEHMSI PE3YJIbTATOB BBIYUCICHUN TMPU PEHICHUU
MPAKTUYECKUX 33724, B TOM YUCJIC IPUOIMKEHHBIX BEIYUCIICHUN, MCIIOJIB3YSI pa3HbBIE CIIOCOOBI CpaBHEHUH;

®  3aIKCHIBATh, CPABHUBATH, OKPYIJISITh UMCIIOBBIC JAHHBIE PEATbHBIX BEJIWYUH C HCIOJIb30BAaHHEM
Pa3HBIX CUCTEM U3MEPEHUS,

®  COCTaBJISITH M OIICHUBAThH Pa3HBIMU CIIOCOOAMH YHUCIIOBBIE BBIPAYKECHUS MPU PEIICHUH TTPAKTUYECKUX
3a/1a4 W 3aJ1a4 U3 JIPYTUX YYeOHBIX MPEIMETOB.

ToxknecTBeHHbIE IPe0OPaA30BaAHUA

e  (CB000/JHO OTIEPUPOBATH MOHATUAMHU CTETICHU C IEIBIM U IPOOHBIM MOKa3aTeeM;

®  BBINOJHATH JIOKA3aTEIbCTBO CBOMCTB CTEIICHH C LIEIBIMH U IPOOHBIMU TTOKA3aTEIISIMH,

®  ONepUpoBaTh TMOHATHUSIMH «OJHOWICH», «MHOTOWICH», «MHOTOWIEH C OJHON TepeMEHHOI»,
«MHOTOWJIEH C HECKOJbKHUMH TEePEMEHHBIMU», KOI(POUIIMEHTHl MHOTOYJIEHA, «CTaHJAapTHAas 3aluCh
MHOTOYJIEHA», CTETICHb OJHOYJICHA M MHOTOYJICHA;

e  CBOOOJHO BJIAJIETh MMPHUEMaMHU NMPEOOPA30BAHMS TIENBIX U IPOOHO -PAITHOHAIBHBIX BBIPAXKEHUH;

®  BBINOJHATH Pa30KEHUE MHOTOYJICHOB Ha MHOXXHMTEIU Pa3HBIMH CIOCOOAaMH, C MCIOJIb30BAaHUEM
KOMOHMHAIINI pa3IMYHbIX TPUEMOB;

® HCNOJIb30BaTh Teopemy Buera m Teopemy, oOpaTtHyio Teopeme Buera, nmns moucka KopHeEH
KBaJPaTHOIO TPEXWIEHA W I pelIeHUs 3aJay, B TOM YHUCIE 3aJ]ad C [apaMeTpaMu Ha OCHOBE KBaJIpPAaTHOIO
TpeX4JieHa;

®  BBINOJHATH JEJICHUE MHOTOWIEHAa HA MHOTOWIEH C OCTaTKOM;

®  JJOKa3bIBATh CBOMCTBA KBaJAPATHBIX KOPHEHU M KOPHEH CTENEHHU N;

®  BBINOJIHATH IPE0OPA30BAHUS BRIPAKEHU, COJIEPKAIINX KBAIpaTHbIE KOPHU, KOPHU CTEIEHU N;

e CBOOOJHO OMEPUPOBATH MOHITHIMH «TOXKIECTBO», «TOKIECTBO HA MHOMXECTBE», «TOXKJIECTBEHHOE
npeoOpa3oBaHUeY;

i (=) ==

®  BBINOJIHATH PA3IMYHbIEC IPEOOPA30BAHUS BBIPAKEHHM, COAEPIKALIUX MOYIIH.

B noBceaHeBHOI KU3HM U NIPH M3YYEHHUH JAPYTUX IPeAMETOB:

®  BBINOJIHATH IPE0OpPa30BaHUs U AEUCTBUSA C OYKBEHHBIMU BBIPOKCHUSIMU, YHUCIOBBIE KO3(DPUIIMEHTHI
KOTOPBIX 3alMCAHBI B CTAHJAPTHOM BHJIE;

®  BBINOJIHATH MPEOOpPa30BaHUs PAlMOHATBHBIX BBIPAKEHUN MPH PEHICHUH 3a/1ad JAPYruX y4eOHBIX
MPEAMETOB;

®  BBINIOJIHATH MPOBEPKY MPaBIONOI00Us HU3NUYECKUX U XUMUYECKUX (POPMYIT HA OCHOBE CpaBHEHUS
pa3MEPHOCTEN U BaJIEHTHOCTEH.

YpaBHeHHS U HEPABEHCTBA

e (CB0o0OOJHO oOmepUPOBATh TMOHATHUSAMHU: YpaBHEHHE, HEPABEHCTBO, PABHOCHIIBHBIC YypaBHEHHS U
HEpPaBEHCTBa, ypaBHEHHUE, SIBJISIOLIEECS CIEACTBUEM JPYroro YpaBHEHUS, YPaBHEHUs, PAaBHOCWIbHBIE Ha
MHO>KECTBE, PaBHOCUJIbHBIE MPe0oOpa3oBaHusl YpaBHEHHUIA;

e  pelaTh pa3Hble BUbl YPABHEHUIN U HEPABEHCTB U UX CUCTEM, B TOM YUCJIE HEKOTOPBIE YpaBHEHUs 3
u 4 creneHei, IPOOHO-paIIMOHANILHBIE U UPPAIIUOHATIHLHBIE;

e 3HaTh TeopeMmy Buera /11 ypaBHEHHI CTETIEHH BBIILIE BTOPOK;

® T[OHMMAaTh CMBICI TEOPEM O PABHOCHUIBHBIX M HEPABHOCUJIBHBIX MPEOOpPa30BAHUAX YPABHEHHU U
YMETh UX JI0Ka3bIBaTh;

e BIAJCTh Pa3HBIMH METOJAaMU pPEIICHUs YpaBHEHUW, HEPABEHCTB M MX CHUCTEM, yMETh BBIOMPATH
METO/I pellIeHus] 1 000CHOBBIBATH CBOU BBIOOD;

®  WCIIOJIb30BAaTh METOJI MHTEPBAJIOB I PEIIEHUs HEPABEHCTB, B TOM UYHKCIE IPOOHO-paIlHOHATBHBIX
Y BKITIOYAIOINX B C€0sI UPPANIMOHALHBIC BRIPAKEHUS;



e pemarh anareOpanyuecKhe YpaBHEHUS W HEPAaBEHCTBA M HMX CHCTEMBl C IapaMeTpamMu
anreOpanvdeckuM U rpapuuecKiuM METOIaMU;

e  BJAJETH Pa3HbIMHM METO/IaMU JI0KA3aTeIbCTBA HEPABEHCTB;

e  pelarh ypaBHEHUS B LENbIX YUCIIAX;

e u300pakaTh MHOXKECTBa HAa IUIOCKOCTH, 33/laBaeMble YpaBHEHUSIMH, HEPAaBEHCTBAMH U HX
CUCTEMAaMH.

B noBceaHeBHOI :KU3HM U TP U3YyYEHUU JAPYTUX PeIMETOB:

®  COCTaBJIATH U PEIIATh YPAaBHEHUs, HEPABEHCTBA, X CHCTEMBI IIPH PEIICHUH 3a/1a4 JPYTUX YU4eOHbIX
IIPEIMETOB;

®  BBLIIOJIHATH OLIEHKY NIPaBJONOJ00US pe3ylbTaTOB, IOJIY4a€MbIX I[PU PELICHUHM Ppa3IU4HbIX
YpaBHEHUI, HEPABEHCTB U UX CUCTEM IIPU PELICHUHU 3a/1a4 IPYTUX yYEOHBIX [IPEIMETOB;

® COCTaBJISITh M DPELIaTh YpaBHEHUS M HEPABEHCTBA C MapaMeTpaMU MpU PELIeHUH 3a7ad JPYTHUx
y4eOHBIX MPEMETOB;

®  COCTaBJISITh YpaBHEHME, HEPABEHCTBO WJIM MX CHUCTEMY, OIMCHIBAIOLINE PEAIbHYIO CUTYALUIO WU
MPUKIIAIHYIO 3a/1a4y, UHTEPIIPETUPOBATH MOTYYEHHbIE PE3YJIbTAThI.

DyHKUUHA

e (CB000/JHO ONMEpPUPOBATH MOHATHSIMHU: 3aBUCUMOCTb, (PYHKIIMOHAIbHASI 3aBUCHMOCTb, 3aBUCUMAs U
He3aBHCHMasl MepeMeHHble, (PYHKIMS, CocoObl 3aJaHus (YHKIMK, apryMEHT M 3HadeHHe (YHKUUU, 00JIacTb
OTpeJieNieHuss W MHOXKECTBO 3HAa4eHMs] (QYHKUMHM, HYId (QYHKIUM, TPOMEXKYTKHM 3HAKOIOCTOSIHCTBA,
MOHOTOHHOCTb ()YHKIIMH, HAWOOJbIIEe W HAUMEHBINEE 3HAYCHMs, YETHOCTH/HEUETHOCTh (PYHKIIUH,
MePUOANYHOCTS (PYyHKIINHU, TpaduK GYHKIIUU, BEPTUKAIbHAS, TOPU3OHTATbHAS, HAKIIOHHAS ACUMITTOTHI; Tpaduk
3aBUCHUMOCTH, HE SIBISIOIEHCS (DyHKIIHEH,

e crpouth rpaduku GYHKIUN: JTUHEHHOW, KBAJAPATUYHOM, JIPOOHO-TUHEHHOW, CTENEHHOW MpH
Pa3sHBIX 3HAUECHUAX MIOKA3ATENS CTENEHH, y —|x|;

®  HUCHOJB30BaTh NpeoOpasoBanus rpaduka GyHKIUNMKU y — f (x) W1 TOCTPOEHUs IPaPUKOB QyHKIMHI
y =af (kx+b)+c;

e  aHAIM3UPOBAThH CBOICTBA PYHKUMI U BUJ rpaduka B 3aBUCUMOCTH OT MTapaMeTPOB;

e CBOOOJHO OMEPUPOBATH MOHATUSMU: TOCIEIOBATENBLHOCTh, OFPAHUYEHHAS IOCIIEOBATEIbHOCTD,
MOHOTOHHO  Bo3pacratomas  (yObIBaroliasl)  TOCJEIOBaTENbHOCTh,  MpeAed  IOCJIEeJOBATEIbHOCTH,
apudmeTnyeckas mporpeccusi, reoMeTpudeckasi Iporpeccusi, XapakTepUCTUYECKOe CBOMCTBO apupMeTHIeCKOn
(reoMeTpUYECKOi) MPOTPECCUH;

®  WCIIOJIb30BAaTh METOJI MAaTEMAaTUYECKON MHIYKLUU Ui BbIBOAA (OPMYJ, 10Ka3aTeIbCTBA PABEHCTB
Y HEPaBEHCTB, pPellIeHUs 3a7a4d Ha IeJIMMOCTb;

®  uccleloBaTh MOCIEeI0BATENbHOCTH, 3aJaHHBIE PEKYPPEHTHO;

e peliaTh KOMOMHHPOBAHHbBIE 3374l HA apU(PMETHUECKYIO U T€OMETPUUYECKYIO TPOTPECCHH.

B noBcegHeBHOIM KU3HM U NPH U3YyYEeHUH APYTUX MPeIMETOB:

e KOHCTPYMpPOBATh M HUCCIENOBATh (PYHKIMH, COOTBETCTBYIOLINE pealbHbIM MPOIECCaM U SIBJICHUSIM,
UHTEPIPETUPOBATH MOTYUYEHHBIE PE3YAbTaThl B COOTBETCTBHH CO CHEIM(PHUKON HCCIeIyeMoro mpolecca Win
SIBJICHUS,

®  WCIOJIb30BaTh rpapuKy 3aBUCUMOCTEH ISl MCCIIEAOBAHUS PEalIbHBIX MPOIECCOB U SIBJICHHUIA;

® KOHCTPYMpPOBaTh M HCCIEAOBATh (DYHKIUU MPH PEUICHUH 3a7ady JPYrUX Yy4eOHBIX MPEIMETOB,
MHTEPIPETUPOBATh MOJYYEHHbIE PE3YJIbTAaThl B COOTBETCTBUH CO CHEIM(PUKOHN yueOHOTO npeamMeTa.

CraTucTHKa U Teopusi BepOSITHOCTEH

e (CBo0OAHO OmMepUpPOBaTh MOHATHUAMHU: CTONOUYATBIE W KPYroBbIE AMATrPaMMBbl, TAOIHIIBI JAHHBIX,
cpenHee apudmMeTnyeckoe, MenuaHa, HauOOJbIlIee W HAaWMEHBIIEEe 3HAUYCHHS BBIOOPKH, pa3Max BBIOOPKH,
JUCHIEPCHS U CTAaHAAPTHOE OTKJIOHEHHUE, CyvailHas U3MEHYMBOCTD;

e BbIOMpaTh Hanboee yA0OHBIN crioco0 mpeacTaBieHus HHPOPMAIUK, aIeKBAaTHBINA €€ CBOMCTBaM U
LeJISIM aHaJu3a;

®  BBIYHCIATH YUCIOBBIC XaPAKTEPUCTUKU BEIOOPKU;

e CBOOOJHO OMEPUPOBATH MOHATUSAMU: (PAKTOPUAT YHCTIA, IEPECTAHOBKU, COUETAHUS U Pa3MEIICHHUS,
TpeyronbHuk [lackans;

e CBOOOJHO OMEpPHPOBATH TMOHATUSIMH: CIy4alHBIM OMBIT, CIy4alHBIH BBIOOpP, HCIBITAHUE,
3JIEMEHTapHOE clydaiiHOoe coObITHE (MCXO0J), KIIACCUYECKOe OIpeiesieHe BEPOATHOCTH CIy4aifHOTO COOBITHS,
oTepalnyy HaJl CIy4alHbIMUA COOBITUSIMH, OCHOBHbIE KOMOMHATOPHBIE (POPMYJIBL;



e CcBOOOJHO ONEpUPOBATh MOHATUAMU: CIIy4alHBIA OMBIT, CIy4allHBIA BBIOOpP, WCHBITAHHUE,
3JIEMEHTapHOE Cay4yailHoe cOObITHE (MCXO0J), KIIACCUYECKOE OMPEJICTICHUE BEPOSITHOCTUA CIYy4ailHOTO COOBITHS,
oTiepanyy HaJl CIy4allHbIMUA COOBITUSIMH, OCHOBHbIE KOMOMHATOPHBIE (POPMYJIBL;

®  3HATh MPUMEPHI CIyYAHHBIX BEJIMYHMH, U BBIYUCISATH UX CTATUCTHYECKUE XaPaKTEPUCTUKH,

®  JCMOJB30BaTh POPMYIIBI KOMOMHATOPHUKH MPH PEIICHUH KOMOMHATOPHBIX 33/1a4;

e  pemath 33Ja4d HA BBIYMCICHHE BEPOSTHOCTH B TOM YHCIIE C UCIOIB30BaHUEM (POPMYIL.

B noBceqHeBHO¥ KM3HM M IPU U3YYE€HHUH PYIUX NMPeAMeTOB:

®  TpPEACTaBIATh MHPOPMALUIO O pEabHBIX TNPOIECcax M SBJICHUSAX CIIOCOOOM, aJCKBATHBIM e
CBOMCTBAM M €)M MCCIICIOBAHUS;

® aHANM3UPOBATh M CPABHHUBATH CTATUCTHUYECKUE XAPAKTEPUCTHKH BBIOOPOK, MOJIYYEHHBIX B
nporecce pemeHus MPUKIaTHON 3a/1a4d, U3YUSHHsI PEATbHOTO SBJICHUS, PEUICHUS 3a/1a4d U3 APYTUX y4eOHBIX
MPEMETOB,;

®  OIICHUBATh BEPOSTHOCTH PEATbHBIX COOBITUH U SBICHUN B Pa3IMUHBIX CUTYAIHSX.
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e Pemath mpocThie W CIOXHBIE 33/1a4d, a TAKKE 3a/1a4d TOBBIIIEHHON TPYIHOCTH M BBIIENATH HX
MaTeMaTHYECKYIO OCHOBY;

®  pacmo3HaBaTh Pa3HbIC BUIBI M TUIIHI 33/1a4;

®  JCIIOJIB30BaTh PAa3HbIE KPATKUE 3aIMCH KaK MOJIETH TEKCTOB CIIOKHBIX 33/1a4 M 33/1a9 IMOBBIIICHHOM
CIIO)KHOCTH JUISI TIOCTPOCHHS TIOMCKOBOH CXEMBbl W peIIeHHs 3a7ad, BHIOMPATh ONTHMAIBHYIO IS
paccMaTpuBaeMol B 3a1a4e CUTYaIlMd MOJIENb TEKCTa 3aauu;

®  pa3TUyYaTh MOJIENb TEKCTa U MOJIENb PEIICHHs 3a7aqi, KOHCTPYUPOBATh K OJJHOH MOJIENIN PEIICHHS
CIIO’KHBIX 3a/1a4 pa3Hble MOJEIH TeKCTa 3a/1a4H,

® 3HATHh M MPUMEHATH TPU criocoba MOMCKa pereHns 3a1ad (0T TpeOOBaHUS K YCIOBHIO M OT YCIOBHS
K TpeOOBaHNIO0, KOMOMHUPOBAHHBIH );

®  MOJIEJIMPOBATh PACCYXACHUS IPU IOUCKE PEIICHUS 33/1a4 ¢ IOMOIIBIO Tpad-CXeMBbI;

®  BBIJICJATH ATAIBl PELICHUA 3374l U COJEPKAHNE KaKOTO ITAla;

e yMeTb BHIOMpAaTh ONTHUMAJbHBII METOJ pELIeHHUs 33Jadyd M OCO3HaBaThb BHIOOp MeETOJa,
paccMaTpUBaTh Pa3IMYHbIE METO/Ibl, HAXOIUTh pa3HbIe PEIICHUS 3a/1a41, €CIIU BO3MOKHO;

®  AHATM3UPOBATH 3aTPYAHEHU NPH PEIICHUU 3a]1a4;

®  BBINOJHATH Pa3jInyHble MpeoOpa30BaHUs MPEUIOKEHHON 3aJauM, KOHCTPYHPOBATh HOBBIE 3a]lauu
U3 JJAHHOM, B TOM 4uCIIe 0OpaTHBIE;

®  UHTEPNPETHPOBATH BBIUUCIUTEIbHBIE PE3YJIbTaThl B 3ajaue, MCCIEIOBAaTh IMOJYYEHHOE pEIlleHHUE
3aJauy;

® U3MEHATb YyCIOBME 3aJad (KOJMYECTBEHHblE WJIM KadeCTBEHHbIC JIaHHbBIE), HCCIIEI0BaTh
H3MEHEHHOE NpeoOpa3oBaHHOE;

®  AHATM3UPOBATh BCEBO3MOXKHBIE CUTYallUM B3aHUMHOI'O PACIHOJIOXKEHUsS IBYX OOBEKTOB U U3MEHEHUE
UX XapaKTepUCTHK IPU COBMECTHOM JABWKEHMM (CKOPOCTb, BPEMS, pacCTOSHHME) IpU PELICHWU 3a7ad Ha
JBMDKEHHUE JIBYX OOBEKTOB KaK B OJIHOM, TaK M B IPOTHBOIIOJIOKHBIX HAIIPABICHUAX, KOHCTPYHPOBATh HOBBIE
CUTYalluu Ha OCHOBE U3MEHEHUS YCIOBUI 3a/1auu NPH IBUKEHUU 110 PEKE;

®  yccleloBaTh BCEBO3MOKHBIE CUTYALMU IIPU PELICHUH 3ajjay Ha JIBUXKEHUE N0 peKe, paccMaTpuBaTh
pa3Hble CHCTEMBbl OTCYETA;

e peulath pa3sHOOOpPA3HbIE 3a]]a4u «HA YACTHUY;

e pemarh U OOOCHOBBIBaTb CBO€ pEIICHHE 3a4ad (BBIAENATH MaTEeMAaTUYECKyl0 OCHOBY) Ha
HaXO0’KJICHHE YaCTH YUCIIa U YKCIIa [0 €ro YaCTH Ha OCHOBE KOHKPETHOI'O CMbICIIA Ipo0H;

e OOBICHATh MACHTUYHOCTH 33Ja4 PA3HBIX TUIIOB, CBS3BIBAIOLIMX TPH BEIWYHMHBI (Ha paboTy, Ha
MOKYIKH, Ha JIBUKEHHE), BBIICIATh 3TH BEJIMUMHBI U OTHOLICHUS MEXIY HUMHU, IPUMEHATh UX MPH pPeleHUH
3ajJja4, KOHCTPYHPOBATh COOCTBEHHBIE 33/1a4 YKa3aHHBIX THUIIOB;

®  BJAJETh OCHOBHBIMH METOJAaMM PELICHUs 33/1a4 Ha CMECH, CIUIaBbl, KOHLIEHTPAIMH, HCIIOIb30BaTh
UX B HOBBIX CHUTYallUsIX [0 OTHOIIEHHUIO K M3yYEHHBIM B Ipoliecce 00ydeHus;

e  pemarth 3a7ayd HA MPOLEHTHI, B TOM YHCJE, CIOKHBIE MPOLEHTH ¢ 0OOCHOBAaHHMEM, HMCIIOJIB3YS
pasHbIe CIOCOOHI;

e pemath JIOTHYECKHE 33Ja4M Pa3HbIMHM CIIOCOOaMH, B TOM YHCIE, C ABYMs OJIOKAMH M C TpeMs
0JI0KaMM JJAHHBIX ¢ IOMOIIBIO TaOJIHIL;

e  pemiatk 3aJa4u 0 KOMOMHATOPHKE M TEOPUH BEPOSITHOCTEH Ha OCHOBE UCIIOJIb30BAHMSI U3Y4EHHBIX
METOJIOB U 000CHOBBIBATh PELICHNUE;



®  pelaTh HECJIOXKHbIE 337aUd 110 MAaTEMAaTUUYECKON CTaTUCTUKE;

®  OBJIAZIETh OCHOBHBIMHU METOJAMU PEIICHUS CIOKETHBIX 33/1a4: apu(pMETHUEeCKUH, anredpandecKkuii,
nepebop BapHaHTOB, TEOMETPUYECKUH, rpaduyeckuii, IPUMEHITh UX B HOBBIX M0 CPABHEHHUIO C M3YYEHHBIMU
CUTYaIUSIX.

B noBcegHeBHOM KU3HM U NIPH U3YyYEeHUH APYTUX NPeJIMeTOB:

e KOHCTPYMpOBaTh HOBBIE U1 JaHHOW 3aJauyd 3a/JayHble CUTyallMd C Y4YE€TOM pEaJbHBIX
XapaKTEepUCTUK, B YACTHOCTH, IPU PEIICHUM 337a4 HAa KOHLEHTPALlUM, YYUTHIBaTh IUIOTHOCTH BELIECTBA;
pelars U KOHCTPYUPOBATh 337a4yl HA OCHOBE PAaCCMOTPEHMS peajbHBIX CUTYyalllil, B KOTOPBIX HE TpeOyercs
TOYHBIA BBIYMCIIUTEIIBHBIN PE3YIIbTAT;

e  pelarh 33Jla4d Ha JBM)KEHHUE TI0 PEKE, paccCMaTpuBasi pa3Hble CUCTEMBI OTCUETA;

®  KOHCTPYMPOBATH 33[JaUHbIE CUTYallUU, IPUOIM>KEHHBIE K pealbHON AEHCTBUTEIbHOCTH.

I'eomeTrpuueckue purypsoi

e (CBo0OJHO ONEPUPOBATH TEOMETPUUYECKUMHU MOHATHSMHU IPH DPELIEHUH 3a7ad U TPOBEAECHUU
MaTeMaTHYECKUX PacCyXJICHHH;

®  CaMOCTOATENbHO (OPMYIUPOBATH ONPEAETICHUS T€OMETPUUYECKUX (UTYp, BBIABUIaTh TUIIOTE3BI O
HOBBIX CBOMCTBaX U MpPU3HAKaX F€OMETPUUECKUX (PUTYp U 0O0CHOBBIBATH UJIU ONPOBEPraTh UX, 00001IaTh UIIH
KOHKPETH3HUPOBATh PE3YNbTAaThl Ha HOBBIE KJIACCHl (GUTYp, MPOBOANUTH B HECIOXKHBIX CIydasX KiIacCUPHUKAIUIO
¢buryp 1o pa3InyHbIM OCHOBAHUSIM;

® uccleloBaTh YEPTEeXKH, BKIOYas KOMOMHAUuM GUryp, u3BIEKaTh, HWHTEPIPETUPOBATh U
peoOpa3oBbIBaTh HHGOPMAIUIO, TIPECTABICHHYIO Ha YepTexax;

e pemiath 3aJaud TEOMETPUYECKOTO COJEp)KaHMs, B TOM 4YHCIIE B CHUTyallUsX, KOTJa ajiropuTM
pelIeHHs HE CJeNyeT SBHO M3 YCJIOBHS, BBINOJHATH HEOOXOIMMBIE JJISl PELIEHUS 3ajaud JOTMOJHUTEIbHbIE
MTOCTPOEHHUSI, UCCIIEOBATh BO3MOXXHOCTh IPUMEHEHUS TeOpeM U (popMyIT JUis pellieHus 3a/1ay;

¢  (dopmynupoBaTh U IOKa3bIBaTh FTEOMETPUUECKHUE YTBEPKICHMUS.

B noBcegHEeBHOM KU3HH U NIPH U3YYEHUH APYTUX NPEIMETOB:

® COCTaBJIATH C HCIIOJIb30BAaHUEM CBOWCTB I€OMETPUYECKUX (UIyp MaTeMaTHYeCKHe MOJENU Ui
pelIeHns 3a7ad IMPAaKTHYECKOrO XapakTepa W 3aJa4 M3 CMEXHBIX AWCLHILINH, HCCIENOBAaTh IOJIY4YCHHBIE
MOJEIIY U HHTEPIPETUPOBATD PE3YNIbTAT.

OTtHoweHns

e Biagers NOHATHEM OTHOLIEHUS KaK METaIIPEIMETHBIM;

e CcBOOOJHO OIEpPUPOBaTH IOHATUSAMHU: PABEHCTBO (Uryp, paBHble (QUIYpBI, PaBEHCTBO
TPEYrOJBHUKOB, IapaJUICIbBHOCTh HPSAMBIX, HNEPIEHIUKYIIPHOCTh NPSIMBIX, YIVIBI MEXKIY IPSAMBIMH,
NEepIEHANKYIISP, HAaKIOHHAs, IPOoeKus, nogooue Gpuryp, nogo0HbIe PUIypbl, TOAOOHBIE TPEYTOJbHUKH;

®  JCIOJIBb30BaTh CBOMCTBA MIOJI00US M paBEHCTBA (PUIYp IIPH PEILICHUH 3ajay.

B noBcegHeBHOM KU3HHM U NIPH U3YYCHUH APYTUX NPEIMETOB:

®  JCIOJIB30BaTh OTHOIICHUS JUISl IOCTPOEHUS U MCCIEIOBAaHUA MaTeMaTHUECKUX Mojelell 00beKToB
pEATBHOM KU3HMU.

H3mepenust u BbIYMCICHUSA

e (CB0060aHO omepupoBaTh MOHATUAMM JUIMHA, IUIOLIA/b, OObEM, BEJIMYMHA YIVIa KaK BEIMYUHAMU,
UCI0JIb30BATh  PAaBHOBEIMKOCTb UM  PAaBHOCOCTABIECHHOCTb IIPYM PELIEHUM 3a7ad Ha  BBIYMCIICHUE,
CaMOCTOSITEJIBHO I0JIy4aTh W HCHOJIBb30BaTh (OPMYIbI JUIsl BBIYMCIECHUH Iomaneii u oovemMoB ¢uryp,
CBOOOJIHO OIEpPUPOBaTh LIMPOKHMM HaOOpOM (OpMYNl Ha BBIYMCIIEHHE IPU PELICHUM CIOXKHBIX 3aJad, B TOM
yuciae M 3aJad Ha BBIUMCIEHHWE B KOMOHMHALUAX OKPY)KHOCTHM U TpPEYroJbHUKA, OKPYXXHOCTH U
YETBIPEXYTOJIbHUKA, & TAKXKE C IPUMEHEHUEM TPUTOHOMETPUH;

®  CaMOCTOATENIbHO (POPMYIMPOBATH IMIIOTE3bI M MPOBEPSITH UX JOCTOBEPHOCTb.

B noBcenHeBHOM KU3HM U NIPH U3YYCHUH APYTUX NPEIMETOB:

e CcBOOOJHO omepupoBaTh (GOpMyJaMH IMPH PEIIEHUM 3aJay B JPYTUX Y4eOHBIX MpeaMeTax U NpHU
MIPOBEEHUN HEOOXOAMMBIX BBIYMCICHUN B peaIbHOM KHU3HH.

I'eomeTpuyeckue nocTpoeHns

e  OnepupoBaTb MOHATHEM HAOOPa IIEMEHTOB, ONPEACISIONINX TEOMETPUUECKYIO PUrypy,

e  BJAJETh HAOOPOM METOJIOB MOCTPOCHUM LUPKYJIEM U JIMHEUKOH;

®  [IPOBOJUTH AHAJIU3 U PEATM30BBIBATH ITAIbl PELICHHS 33a4 Ha IOCTPOCHHUE.

B noBcegHeBHOM KU3HM U NIPH U3YYCHUH APYTUX NPeIMETOB:

®  BBIIIOJIHATH IOCTPOEHUS HA MECTHOCTH;

®  OILIGHUBATh Pa3Mephl PeaTbHBIX 00BEKTOB OKPYKAIOIIET0 MUPA.



IIpeoOpa3oBanusn

e  OmnepupoBarh IBMKEHUSIMH U TPEOOPa30BAHUAMHU KaK METAIIPEIMETHBIMHA MOHATHSIMH;

®  ONEpHpOBATH MOHATHUEM MABIKEHHS M TpeoOpazoBaHMsA IMOA0OMS Ui OOOCHOBAaHHWH, CBOOOIHO
BJIAJIETh MPUEMaMU NOCTPOCHHS (UTyp C TOMOIIBIO ABMKEHHH M TpeoOpa3oBaHus MOJOOHS, a TaKxKe
KOMOWHAIMSIMH JBMKEHHUH, ABIKEHHUI U TIPe0Opaz0BaHMIA;

® JCNOJNB30BaTh CBOWCTBA JBIDKEHHH M TNpPeoOpa3oBaHMW [UIs MPOBEACHHS OOOCHOBAaHUS U
JI0Ka3aTeJIbCTBA YTBEPKACHUN B FTEOMETPUU U APYTHX yUEOHBIX IIpeIMETax;

®  TI0JH30BATHCS CBOMCTBAMH JBIDKEHUI U TIPE0Opa30BaHUA IPU PEIICHUH 3a/1a4.

B noBceaHeBHOM KU3HHM U IIPU M3YYEHHUH JAPYIUX NIPeAMETOB:

®  TPUMEHSTH CBOWMCTBA JABIXCHHUN U MPUMEHATH MTOA00ME ISl TIOCTPOCHUI U BEIYUCIICHHIA.

BexkTopbl M KOOPAMHATHI HA IJIOCKOCTH

e (CB000AHO ONEPHPOBATH MOHATUSAMH BEKTOp, CYMMa, Pa3HOCTh BEKTOPOB, MPOM3BEICHHE BEKTOPa
Ha YUCJIO, CKAJSIPHOE IPOU3BEICHUE BEKTOPOB, KOOPJAUHATHI HA IUNIOCKOCTH, KOOPANHATHI BEKTOPA;

e  BJAJETh BEKTOPHBIM M KOOPAUHATHBIM METOJIOM Ha IUIOCKOCTH JUIS PEIICHUS 3a7a4 Ha BBIYUCIICHHE
U 10Ka3aTelIbCTBA,;

®  BBINOJHATH C IOMOIIBIO BEKTOPOB U KOOPJAMHAT J0KA3aTEIbCTBO U3BECTHBIX EMY T'€OMETPUUYECKUX
(dakToB (CBOWCTBA CpPEIHUX JHMHHM, TEOpEM O 3aMedaTelbHbIX TOYKax MU T.I.) U MOJy4aTb HOBbIE CBONCTBA
U3BECTHBIX (pUryp;

®  WCIIOJIb30BAaTh ypaBHEHUS (QUIYp AJs pelIeHUs 337ad U CaMOCTOSTEIbHO COCTaBJISTh YpaBHEHUS
OTJIENbHBIX MJIOCKUX QUTYP.

B noBceaHeBHOI KU3HHM U NIPU M3YYEHHUH JAPYTUX IPEAMETOB:

®  WCIIOJIb30BAaTh MOHATHS BEKTOPOB M KOOPJAMHAT JJIsi pelieHus 3anady no Qusuke, reorpaguu u
JIPYrUM y4eOHBIM MpEeIMETaM.

HcTropust MaTreMaTUKH

e [loHumaTe MaTreMaTHKy KaK CTPOTO OpPraHM30BaHHYK0 CHUCTEMY HAY4HBIX 3HAHHH, B YaCTHOCTHU
BJIQJIETh NPEACTABICHUSAMHU 00 aKCHOMaTHYECKOM IOCTPOEHUH F€OMETPUH M NEPBUUHBIMU IPEACTABICHUIMU O
HEEBKJIMJOBBIX TEOMETPHSIX;

® paccMaTpuBaTh MATEMATHUKYy B KOHTEKCTE MCTOPHM PA3BUTHUS LIMBWIN3ALUU U UCTOPUHU Pa3BUTUSA
HayKH, [IOHUMAaTh pOJIb MaTEMATHKHU B pa3BUTHH Poccun.

Metoabl MAaTEMaTHKH

e Bragers 3HAHUSAMHU O pa3yIMYHBIX METOAAX OOOCHOBAHUS U OIPOBEPKEHHUS MaTEeMaTHYECKUX
YTBEPKIACHUM U CAMOCTOSITENIBHO IIPUMEHSATD UX;

e BJAJCTh HABBIKAMH aHAIM3a YCJIOBHS 3aJa4d M ONPEAEICHMs MOAXOMAIMX JUISl PEeLICHUs 3aaad
M3YyYEHHBIX METOJI0OB MJIM UX KOMOUHAIIMHI;

®  XapaKTEpU30BaThb IIPOM3BEIEHUS HMCKYCCTBA C YYETOM MATEMaTHYECKHX 3aKOHOMEPHOCTEH B
IIPUPOJIE, UCIIOJIB30BAaTh MATEMATUYECKUE 3aKOHOMEPHOCTU B CAMOCTOSTEIIbHOM TBOPYECTBE.

COJEP)KAHUE KYPCA

DJieMeHTBhI TEOPHH MHOKECTB U MAaTEMATH4Y€eCKOM JTOTUKH

Paznen «Jloruka» He npennonaraet JONOJHUTEIbHBIX YACOB HA M3YUYEHUHU U BCTPAUBAETCS B Pa3IUUHbIC
TE€MbI KypCOB MAaTEMAaTUKH U MPEABAPSAETCS 03HAKOMIICHUEM C JIEMEHTAaMU TEOPHUH MHOKECTB.

MHokecTBa M OTHOLIEHHUS MEK1y HUMU

MHO0XeCTBO, Xapakmepucmuyeckoe C8OUCMB0 MHOJ}CeCmea, YIEMEHT MHOXKECTBA, nycmoe, KOHeuHoe,
beckoneunoe mHoxcecmso. llogmuoxkecTBO. OTHOIIEHHE TNPUHAAICKHOCTH, BKIIOYCHHS, pPABEHCTBA.
DneMeHThl MHOXECTBA, CIOCOOBI 3aJaHUS MHOXECTB, PACNO3HABAHUE NOOMHONCECME U INeMEHNO8
NOOMHOICECMS C UCNONb308AHUEM KPY208 Diliepa.

Onepanum HaX MHOKECTBAMHM

[lepeceuenrie u OOBENMHEHUE MHOXKECTB. Paznocmv MHOJCecm8, OONOJIHEHUe MHONCeCmaa.
Humepnpemayus onepayuii Ha0 MHOICECMBAMU C NOMOUWDBIO KpY208 Diliepa.

9J1eMeHTbI JOTHKH

Omnpenenenue. YTBepxkaeHUS. AKCUOMBI U TeopeMbl. JlokazaTenbcTBo. [JokazarenbcTBO OT NPOTUBHOTO.
Teopema, obpatHas ganHoi. [Ipumep u KoHTpIIpUMED.

Brbicka3pIBaHUA



HcTuHHOCTE M JIOKHOCTH BbBICKa3bIBaHUs. Cnodichbie u npocmoule 6vickazviganus. Onepayuu HAO
8bICKA3LIBAHUAMU C UCNONb30BAHUEM TOSUYECKUX CBA30K. U, UNU, He. Y CI08Hble 8bICKA3bIBANHUS (UMNAUKAYUU).
Conepxxanue Kypca MaTeMaTHKH B 5—6 ki1accax
HarypajibHble 4ucjia ¥ HYJIb
HarypajbHbIil psii Yuce U ero CBOMCTBA
HatypaibHOE 4HCII0O, MHOXECTBO HATYpPAIbHBIX YHCET W €ro CBOWCTBA, M300paK€HUE HATypalbHBIX
YyCeJl TOYKAMU Ha YMCIOBOM npsAMOi. McoJib30BaHHE CBOKMCTB HATYpaJIbHBIX YUCEN IIPU PELIEHUH 3a/a4.
3anuch U YTeHHEe HATYPAJIbHBIX YHCeJ
Paznnune mexny nudpoit u ynciaom. Ilo3unnonHas 3anuch HaTypaJIbHOIO YKCIA, IOMECTHOE 3HAUEHUE
uGpel, pa3psAapl H KIACChl, COOTHOIICHUE MEXIY IBYMSI COCEIHUMHU Pa3pSIHBIMUA CIUHUIAMH, YTCHUC H
3alMCh HATYPaJIbHbBIX YHCEL.
OxpyrJ/ieHne HATYPaJIbHbIX YHCeJ
Heob6xomumocTh okpyriieHus. [IpaBuiio OKpyriieHus HaTypallbHBIX YHCEIT.
CpaBHeHMe HATYPAJBbHBIX YK CeJ, CPaBHeHHE ¢ YUCI0oM ()
[ToHsiTHE O CpaBHEHMM 4YHCEN, CPAaBHEHUWE HATYPAJIBHBIX 4YHUCEN JPYyr C JAPYTOM U C HYJEM,
MaTeMaThiecKas 3aluch CPaBHEHHH, CTIOCOOBI CPAaBHEHUS YHCEL.
JelicTBHUS ¢ HATYPAJbHBIMH YHCJIAMH
CnoxeHue W BBIYMTAHUE, KOMIIOHEHTHI CJIOKCHHS W BBIUUTAHUS, CBA3b MEXIY HUMH, HaXOXJCHUE
CYMMBI U Pa3HOCTH, U3BMEHEHHE CYMMBI U Pa3HOCTH MPU U3MEHEHUU KOMITIOHEHTOB CJIOKEHUS U BEIYUTAHMUSL.
YMHOXEHNE U JIeJIeHuEe, KOMIOHEHThl YMHOXXCHUS W JICJIICHHS, CBSI3b MEXKIy HUMH, YMHOXXCHHE U
CJIO’KEHHE B CTOJIOUK, JISTIEHNE YTOJIKOM, MIPOBEPKA PE3YJIbTAaTa C MOMOIIBIO MPUKHUIKH U 0OPAaTHOTO ICHCTBUSI.
[TepemecTUTENBHBIN U COYETATENbHBIN 3aKOHBI CI0KEHUS M YMHOMXEHHS, pACHpPENCIUTEIIbHBIN 3aKOH
YMHOXEHHUSI OTHOCUTEIILHO CIIOKEHUS, 000CHOBAHUE ANI2OPUMMOS 8bINOJIHEHUS. ApUPMemuyeckux Oetucmasull.
CreneHb ¢ HATYPAJIbHBIM IOKa3aTeJIeM
3anuce Yncia B BUJAE CYMMBI Pa3psiIHBIX CIAraeMbIX, MOPSIOK BBIMTOJTHEHUS JCUCTBUN B BBIPAKEHUSIX,
COJIepKAIIUX CTEIEHb, BHIYUCICHUE 3HAUYEHUI BBIPAKEHUW, COIEPKAIIUX CTEIICHb.
YucnoBble BbIPaKeHU s
YucnoBoe BbIpaXXKeHHE U €0 3HAYEHUE, MOPSAIOK BBITIOJHEHUS TEHCTBUIA.
JlesaeHue ¢ oCTaTKOM
JleneHue ¢ OCTaTKOM Ha MHOXECTBE HATypalbHBIX YHCEN, CBOUCmMEa OeleHUs ¢ OCHMAamKOM.
[IpakTHueckue 3aa4n Ha IEJIEHUE C OCTATKOM.
CgoiicTBa U NPU3HAKH JAeJIMMOCTH
CBOWCTBO JIeMMMOCTH CyMMBI (pa3HOCTH) Ha uncio. [lpusnaku nenumoctu Ha 2, 3, 5, 9, 10. Ilpusznaxu
Odenumocmu Ha 4, 6, 8, 11. Jlokazamenbcmeo npusHaxkos oOerumocmu. PellleHHe TPaKTUYECKHX 3a1ad ¢
IIPUMEHEHHUEM NIPU3HAKOB JEIUMOCTH.
Pa3jioskeHne ync/ia Ha MPOCTbIe MHOKUTEIH
[IpocThie U cocTaBHbIE UUCHa, peuemo Spamocgena.
Pa3znokeHue HaTypaabHOTO YKMCIIAa HA MHOXKHUTEIH, PA3I0KEHUE Ha MPOCThIe MHOXUTENU. Koruuecmeo
Oenumeneil YUCaa, AneOPUMM PA3NIONCEHUSL YUCIA HA NPOCHble MHONICUMENU, OCHOBHAsL Meopema apu@dmemuxu.
AnredOpanyeckue BbIpasKeHUsI
Hcnonb3oBanue OykB A1 0003HAUEHUSI YUCEIl, BHIYHUCICHHE 3HAYCHUS alNreOpanyecKoro BhIpa)KEHHS,
MPUMEHEHHE aIreOpanvyecKuX BBIPAXKEHUN JJIA 3alIUCU CBOMCTB apu(METHUYECKUX JIeHCTBUH, npeoOpa3oBaHue
anredpanvyecKrX BhIPAKEHUH.
JeanTenu U KpaTHbIe
JlenuTenb W ero CBOICTBa, OOWIMK JenuTeNb ABYX M Oojee uucen, HauOONBIINK OOMUN JenuTeNb,
B3aMMHO MPOCThIE YHCIa, HAXOXKJEHHEe HaubOousblero odmiero nenurtens. KpaTtHoe u ero cpoiicTBa, obiiee
KpaTHO€ JBYX U 0Oojiee uucel, HauMeHbllee oOlee KpaTHOE, CIOCOObl HAXOXACHUS HAaWMEHBIIETo OO0IIero
KpaTHOTO.
JApoou
OO0ObIKHOBEHHBIE IPOOH
Honsi, vacte, ApoOHOe uwmcio, ApoOb. JIpoOHoe umciao Kak pe3ynbrar JeneHus. [IpaBuibHbIE |
HEeMpaBWIbHBIE IPOOH, cMelIaHHas Ipo0k (CMEIIaHHOE YHCTIO).
3anuch HATYpaIbHOTO YKCIIA B BHJIE APoOU C 3aJaHHBIM 3HAMEHATEeNeM, IPeoOpa3oBaHne CMEIIaHHOM
IpoOu B HEMIPABUIIbHYIO IpO0Ob U HA0OOPOT.
[TpuBenenue apobeii k 001eMy 3HaMeHaTen0. CpaBHEHHE 0OBIKHOBEHHBIX JIPOOEH.
CrnoxeHue 1 BIYUTaHHE OOBIKHOBEHHBIX po0Oeil. YMHOKEHUE U JefieHe 0OBIKHOBEHHBIX JPOOei.



Apudmernueckue 1EHCTBHSI CO CMEIIAHHBIMU JPOOSIMHU.

Apudpmernueckue 1eHCTBUA ¢ IPOOHBIMH YHCIAMH.

Cnocobul payuonanuzayuu 8bI4UCIEHUL U UX NPUMEHEHUe NPU 8bINOIHEHUU OeUCMBUIL.

JecsiTu4HbBIE APOOH

Lenast u qpoOHast yactu AecaTuyHOU apodu. [IpeobpazoBanue NECATUYHBIX AP0oOel B OOBIKHOBEHHEIE.
CpaBHeHue aecaTUYHBIX ApoOei. CllokeHHe M BBIYMTAHME JIECATHUYHBIX JpoOeil. OKpyriieHue IeCSITUUHBIX
npo0eii. YMHOXKEHUE U JISICHNE NeCSITHUHBIX Apobei. [Ipeobpazosanue 00bikHOBeHHbIX Opobell 8 decamuyHble
0pobu. Koneunvle u beckoneunvle decsimuunvie Opoou.

OTHoleHMe ABYX YHCe

Macmrab Ha twrane u kapte. Ilponmopumu. CBoiicTBa NPOMOPIHA, NPUMEHEHHE TNPOTOPIUA U
OTHOILLIEHUH IIPU PELIECHUU 3a/1a4.

Cpennee apupmernueckoe yucel

Cpennee apudmernyeckoe nByx umcen. M3o0paxkeHue cpemHero apu(pMeTrHdeckoro AByX UYMCEN Ha
YUCJIOBOU TIpsiMOil. Perienne mpakTHYecKuxX 3amad C MPUMEHEHHEM cpeaHero apudmerudeckoro. CpedHee
apugmemuueckoe HeCKOIbKUX Yucei.

IMpoueHTHI

[TonsTie nporeHTa. BerunciieHne NpoLeHTOB OT YKMCIIa U YUCIIa TI0 U3BECTHOMY MPOLEHTY, BhIpaXKEHHE
OTHOIIEHHUS B MpOLIeHTaX. Pelienre HecnoXKHbIX MPAKTUUECKUX 3aau C IPOLEHTAMH.

JAuarpamMmmel

CronOuarbie M KpyroBble auarpammbl. W3Bnedenne wuHopmanuu u3 auarpamm. Hzobpaoicenue
ouazpamm no Yucio8blM OAHHbIM.

PauuonanbHbIe yncia

Ilosi0xkuTENbHBIE U OTPHIIATEIbHBIE YHCIA

N3obpaxenne uymcen Ha YUCIOBOM (KoopauHaTtHOM) mpsmoil. CpaBHeHHe uucen. Monayiab dYucia,
reoMeTpuueckas HHTepIpeTanus Mooyl uyncia. J(edcTBUS ¢ MOJOKUTEIbHBIMU U OTPULIATENIbHBIMU YHCTIaAMHU.
MHOXECTBO LIENIBIX YUCEN.

IlonsiTHe 0 panuoHaNbHOM uMcae. [lepsuynoe npedcmasieHue 0 MHOMCECmMEe PayUOHAIbHBIX YUCE]L.
JlelicTBUA ¢ pallMOHAIBHBIMU YUCIIAMHU.

PemeHue TeKCTOBBIX 32124

Eaununbl u3MepeHmii: JUIMHBI, IJIOMAAU, 00beMa, MacChl, BpeMEHHU, CKOPOCTH. 3aBUCUMOCTH MEXY
€IMHULIAMU U3MEPEHHUS KaKJ101 BETMUMHBL. 3aBUCUMOCTU MEKY BEIMYMHAMH: CKOPOCTh, BPEMs, pAaCCTOSIHUE;
MIPOU3BOIUTENBHOCTD, BpeMs, padoTa; 1ieHa, KOJTUIYEeCTBO, CTOUMOCTb.

3anayu Ha Bce apudMeTHYeCKHUE el CTBUS

Pemenune TexcToBBIX 3amau apudMeTHUYEeCKHUM crocoboM. Vcmonb3oBaHue TaOIHIl, CXEM, YEPTEKEH,
IPYTUX CPEACTB MPEACTABICHUS JAHHBIX IIPU PEIICHUU 3a/Jauu.

3anayu HA ABHKeHHE, PA0OTy M MOKYIIKH

Pemenne HeciaoXKHBIX 3a7ad Ha JABM)KEHHE B IPOTUBOMNOJIOXKHBIX HANpaBlIEHUSX, B OJHOM
HaIMpaBJICHUH, JBUKCHHE MO peKe M0 TEYCHUIO U MPOTUB TeueHHs. PelieHue 3aj1ay Ha COBMECTHYIO padoTy.
[Tpumenenue apobeii Mpu pelieHny 3aaau.

3agaum HA YACTH, 10JIM, TPOUEHTHI

Pemenue 3a1ay Ha HaXOXKJIEHUE YaCTH YKCIAa M YMCIA MO ero 4actu. Pemenue 3a1ad Ha MPOLEHTHI U
nonu. [I[puMeneHre nponopuuii mpy pereHruu 3aaay.

Jlornueckue 3aaaun

Pemenmne HeCTIOXKHBIX IOTUUECKUX 3a/1ad. Peutenue nosuueckux 3a0ay ¢ nomoubio 2paghos, madauy.

OcHoBHbIE MeTO/IbI pellieHHsl TEKCTOBBIX 3a/1a4: apudmMeTuyeckuil, mepedop BapuaHTOB.

Harasianas reomerpus

Qdurypsl B OKpyxkaromiem mupe. Harnsgnele mpeactaBieHuss o (urypax Ha IUIOCKOCTH: MpsiMas,
OTpE30K, JIyd, YyroJl, JIOMaHas, MHOTOYIOJNBHUK, OKPYKHOCTh, KPYr. UeThIpeXyroJbHUK, MPSIMOYTOJbHUK,
KBaapar. TpeyroiabHUK, 6uobl mpey2onvHukos. Ilpasunvuvie muoeoyeonvHuku. W300paskeHHE OCHOBHBIX
reoMeTpuueckux Guryp. BsaumHnoe pacnonosiceHue O08yX HpAMbIX, O08YX OKDPYICHOCMEU, NpAMOU U
okpyorchocmu. JInuHa otpeska, tomaHoil. Enunuiel namMepenus bl [locTpoeHnue oTpe3ka 3aJaHHOM IJTUHBI.
Bungs! yrios. I'pagycHas Mepa yria. Mi3mMepeHue U mocTpoeHue yrioB ¢ IOMOUIbIO TPAHCIOPTHPA.

[Tepumerp mHOTOyronbpHUKA. [loHATHE Mmomaau GUTYpHl; €AUHULBI U3MEpeHus Tutomanu. [lnomanp
MpsIMOYTOJIbHKKA, KBajparta. llpuOmmkeHHoe wu3MepeHue Iuiomanu Guryp Ha KieTdatoil Oymare.
Paenosenukue gueypeoi.



Harnsgaeie npeacTaBieHus: 0 MpOCTPAaHCTBEHHBIX QUTypax: Ky0, mapajieenumnea, npu3Ma, TupaMua,
map, cdepa, KOHyc, THIUHAP. M300paxenne npocTpaHCTBEHHBIX GuUryp. Ilpumepsi ceuenuil. MnocoepanHuxu.
IIpasunvrvie mrococpanHuku. ITpumepsl pa3BepTOK MHOTOIPAHHUKOB, IIUJIMH/IPA U KOHYCA.

[Tonsitre o0beMa; equHUIIBI 00beMa. OObEeM MPSAMOYTOIBHOTO TapajuIeNienune1a, Kyoa.

[Tonsitne o paseHctBe ¢uryp. lleHTpanbHas, oceBas W 3epkaivHas cuMMeTpuu. M3o0paxkeHue
CUMMETPHYHBIX QUTYD.

Pemienne npakTHUecKux 3ajay ¢ MPUMEHEHUEM MTPOCTEUIINX CBOMCTB (uryp.

HcTopusi MaTeMaTUKH

Tossnenue yugp, Oyks, uepoziughos 6 npoyecce cuema u pacnpeoeieHusi npooykmos Ha [[pesnem
Bruosxcnem Bocmorxe. Ceésazv ¢ Heonumuueckou pesonoyuetl.

Poorcoenue wecmudecamepuyunoti cucmemsl cuucaenus. Ilosenenue oecamudnou 3anucyu 4ucei.

Pooicoenue u pazeumue apugpmemurxu namypanvuvix uucen. HOK, HOJI, npocmeie uucia. Pewemo
Opamocghena.

llossnenue Hyns u ompuyamenvHulX uucen 6 mamemamuxe opesHocmu. Ponv [uoganma. Ilouemy
(-1)(-1)=+1-

llpobu 6 Basunone, Ecunme, Pume. Omxpvimue Oecamuunvix Opodei. CmapunHvle cucmemvl Mep.
Jecamuunvie Opoou u mempuueckas cucmema mep. JI. Maenuyxuii.

ConepxxaHue Kypca MaTeMaTuKH B 7-9 kJaccax

Moayb «Adaredpa»

Yucaa

PauuonanbHbIe ynciIa

MHOK€eCTBO panuMoHalbHBIX 4Kuced. CpaBHEHHE pallMOHANBHBIX 4YHcen. J[eMCTBHS ¢ palMOHaJIbHBIMU
yuciamu. [lpeocmasienue payuonaibHo20 YUcia 0ecsimuyHol Opoosio.

HppanuoHajibHble YHCIA

[TonsiTre uppannoHanbHOTO uyKcia. Pacro3naBanue uppanroHaibHbIX yuceln. [Ipumepsl noka3aTenbCTB

B anreOpe. MppaunoHanbHOCTh 4YuCHa \/E . Ilpumenenne B reomerpuu. CpasHenue uppayuoHaIbHbIX Yucell.
MHnoocecmso OeticmeumenbHbIX Yuces.

ToxnecTBeHHbIE MPe0OPA30BAHUA

YucaoBble 1 OyKBeHHbIE BHIPAKEHUS

Bripaxkenue ¢ nepeMeHHO#. 3HaueHue BoipaxkeHus. [logcraHoBKa BhIpa)Ke€HU BMECTO NTEPEMEHHBIX.

[esble BbIpasKeHUst

CreneHp ¢ HaTypaJbHBIM IOKa3aTeiaeM U ee cBoiicTBa. [IpeoOpa3oBanusi BeIpaXEHUI, COAEpIKaLIUX
CTEIeHU C HATYPaJIbHBIM IOKa3aTeeM.

OpnouneHn, MHorowieH. JleWcTBUsT € OJHOWIEHAMH W MHOTOWIEHaMH (CJIOKEHHE, BBIUMTAHHE,
yMHOKeHHe). POopMynbl COKpPAIIEHHOTO YMHOKEHUS: Pa3HOCTh KBaJpaToB, KBaJpaT CyMMbl M Pa3HOCTH.
Pa3znokeHne MHOrouwieHa Ha MHOMKUTENIHM: BbIHECEHHWE OOIIEr0 MHOXHUTENS 3a CKOOKH, 2pynnuposka,
npumeHenue Qopmyl COKpawjeHHo2o YMHodceHus. Keadpammuwili mpexuneH, paznodxcenue KeaAOPAMHO20
mpexuieHa Ha MHOMCUMEU.

JIpoGHO-panHoOHA/IbHbIE BbIPAKEHU S

Crenenp ¢ menbiM TokazaTteneM. [IpeoOpazoBaHue ApOOHO-IMHEWHBIX BBIPAKEHHI: CIIOXKEHHE,
YMHOXEHUE, JeleHue. Aneeopauyeckas opoods. [Jonycmumvle 3HaueHus nepemMesHvlx 8 OpOOHO-PAYUOHATbHBIX
svipadicenusix. Cokpawjenue aneeopauveckux Opobeu. Ilpusedenue ancebpauueckux oOpobeu Kk odbwemy
sHamenamento. [elicmeus ¢ ancedpaudeckumu OpoOAMU: CLOJCEHUe, Gbluumanue, YMHOJNCeHUe, OeleHue,
8038e0eHUe 8 CIeNneHb.

IIpeobpazosanue vipadicenutl, cOOepAHcAUUX 3HAK MOOYJIAL.

KBanpaTHbie kopHH

Apudmernueckuil KBaJpaTHBIM KopeHb. [IpeoOpa3zoBaHue BBIpaKEHUH, COAEpXKAIIUX KBaJIpaTHHIE
KOpDHHM: YMHOYXEHHE, JelIeHNE, BRBIHECEHUE MHOKHUTENS M3-TI0JI 3HaKa KOPHS, 8HeceHue MHONCUmesss oo 3HaAK
KOPHL.

YpaBHeHUS U HEPABEHCTBA

PaBencrBa

UucnoBoe paBeHCTBO. CBOMCTBA YHUCIOBBIX PAaBEHCTB. PaBEHCTBO ¢ IEpeMEHHOM.

YpaBHeHus1

[TonsiTue ypaBHEHHsI U KOpHS ypaBHeHUs. [Ipedcmasnenue o pagnocunvhocmu ypaguenuu. Obnacmo
onpeoeneHus ypasHenus (061acms 0ONYCMUMbBIX 3HAYEHUL NePeMeHHO).



JIuHeiiHOe ypaBHEHHE M €r0 KOPHH

Pemenue nuHelHbIX ypaBHEHU. Jlunetinoe ypasnenue ¢ napamempom. Konuuecmso xopueti auneuno2o
ypasnenus. Pewenue nunetinvix ypasnenuil ¢ napamempom.

KBaapaTHoe ypaBHeHMe U €r0 KOPHH

KBagparusie ypaBHeHusi. Hemonubie kBajipaTHbie ypaBHEHUS. JJUCKPUMUHAHT KBAJAPATHOTO YPABHEHUS.
dopmyrna KOpHEH KBaJpaTHOTO ypaBHEeHUS. Teopema Buema. Teopema, oopamuas meopeme Buema. Pemnienue
KBaJpaTHBIX YPaBHEHUI: UCIIOJIb30BaHUE (HOPMYIIBI TSl HAXOXKICHUS KOPHEH, epaghuueckuii memoo peuterus,
PAasnodxiceHue Ha MHOMCUmenu, noobop KopHel ¢ ucnoavzoganuem meopemvl Buema. Konuuecmeo kopmetl
K8AOpAmMHO20 YPASHEHUsl 8 3a8UCUMOCIU Om e20 OUCKpumuranma. buxeadopammuvie ypasnenus. Ypaeuenus,
c800UMbIe K TUHEUHbIM U KeaopamHuiM. Keadpamuvle ypasnenus ¢ napamempom.

/{poOHO-panHoHaJbHbIE YPABHEHUS

Pemrenne npocreitmmx ApoOHO-TMHENHBIX YpaBHEHUN. Peuenue OpoOHO-payuoHanbHbiX YPAGHEHUI.

Memoowl pewenus ypagneHuii: Memoobl PA6HOCUIbHBIX NPeobPA308aHULL, MEeMOO 3aMeHbl NePeMEeHHO,
epacghuueckuti memoo. Ucnonvzosanue ceoticms QyHKyull npu peuleHuu YypagHeHuil.

Tpocmetiwue uppayuonanvisle ypasnenus éuda | f (x) =a, \/f (x) = \/g (x) .

Ypasnenus suoa x"=a .Ypasnenus 6 yenvix uucnax.

CucreMsbl ypaBHeHMit

YpaBHEeHHE C JIByMs NEpEeMEHHBIMH. JIMHEWHOE ypaBHEHWE C JBYMs IEpEMEHHBIMU. [Ipsamasn kax
epaguueckas uHmepnpemayus IUHeNUH020 YPAaeHeHUs ¢ 08YMs NepeMeHHbIMU.

[TonaTHe cucrteMsl ypaBHEHH. Penienne cucremMsl ypaBHEHMI.

MeTop! peleHus! CHCTEM JIMHEHHBIX YpaBHEHUH ¢ IBYMS IEPEMEHHBIMU: epaghuieckuii Memoo, Memoo
C10J#CeHUsl, METO]] TIOJICTAHOBKH.

Cucmembl TUHEUHbIX YPAGHEHUL C NAPAMEMPOM.

HepaBencrBa

Uucnosbie HepaBeHcTBa. CBOMCTBA YKCIOBBIX HEPABEHCTB. [IpoBepka crpaBeyIMBOCTA HEPABEHCTB MPHU
3aJJaHHBIX 3HAYECHUSIX TIEPEMEHHBIX.

HepasenctBo ¢ mepemennoit. Ctporue u HecTporue HepaBeHCTBa. Qonacmb onpedesieHus HepageHCmad
(0obnacmv 0OnYCmMuUMbIX 3HAYEHUL NePeMEeHHOLL).

Pemienne nuHeHBIX HEPABEHCTB.

Keaopamnoe mnepasencmeo u ezo pewenus. Peuienue KeaOpamHulX HEPAGEHCME: UCNONb308AHUE
ceolicme u epaguxka KeaopamuyHou @OYHKYuu, Memoo UHMmMeps8anos. 3anucb peuleHus KeaopamHo2o
HepageHcmaa.

Pewenue yenvix u 0pobHO-payuoHanbHbIX HEPABEHCNE MEeMOOOM UHMEPBAILOS.

CucreMbl HEPABEHCTB

CucteMbl HEpaBEHCTB C OJHOW mMepeMeHHOW. PellieHuMe cucTeM HEpPaBEHCTB C OJIHOM TEPEMEHHOM:
JTUHEHHBIX, Keaopamubvix. V300paxkeHUe peuieHusi CUCTEMbl HEPABEHCTB Ha YMCIOBOW MPSMOW. 3amuch
pEIlIeHUs CUCTEMbI HEPABEHCTB.

DyHKUUH

HonsaTne pyHKUIHN

JlexkapToBbI KOOPAWHATHI HAa MIIOCKOCTU. DopMHUpOBaHHE MPEACTABICHUI 0 METAalpPEAMETHOM MOHSTUU
«koopauHaTely. CrocoObl 3amanus GYHKIMIA: aHATUTHYECKUid, rpaduyeckuil, Tabnuunelii. ['paduk QyHKuIUn.
[Tpumepsl QyHKIUN, TOTydaeMbIX B MPOIIECCE UCCIEAOBAHMS PA3IMUHBIX PEabHBIX MPOILIECCOB M PEIICHUS
3amau. 3HaueHne QyHKIUU B Touke. CBoMcTBa (DyHKIUI: 00IACTh ONpeAeTeHHs, MHOKECTBO 3HAUCHUH, HYIIH,
MPOMEXYTKA 3HAKOTIOCTOSTHCTBA, YeMHOCMb/HeuemHocmy, TPOMEXKYTKH BO3pacTaHus U yObIBaHUS,
HauOoJIbllIee U HauMeHblIee 3HadeHus. VcenenoBanue GyHKIUM 110 ee TpaduKy.

IIpeocmasnenue 06 acumnmomax.

Henpepvignocmo pynkyuu. Kycouno 3adanHuvle pynkyuu.

JIuneiiHas pyHKUUdA

CaoiictBa u rpaduk auHEeHHONH (yHKIUH. YTiIoBOH ko3 ¢uimeHt npsmoil. Pacnonoxxenue rpagpuka
JUHEWHOW (YHKIMU B 3aBUCHMOCTH OT €€ YIJIOBOro Kod(p¢uiMeHTa U cBOOOIHOrO uieHa. Haxoowcoenue
K03 puyuenmos nuHelHol GYyHKYUU O 3A0AHHBIM YCI0BUAM: NPOXONCOEHUE NPAMOU uepe3 08e MOUKU C
3A0aHHBIMU KOOPOUHAMAMU, NPOXONHCOEHUE NPAMOU Yepe3 OAHHYIO MOYKY U NAPALIeNbHOU OAGHHOU NPAMOII.

KBaapaTnunas pynkuus



CpoiictBa u rpaduk kBaapaTuyHod QyHKIMH (mapabona). [locmpoenue epaghuxa KeadpamuyHou
@yukyuu no mouxam. HaxoxneHue Hynel KBaJpaTHUHON (DYHKIUM, MHOJMCECMEA 3HAUEHUL, NPOMEICYMKOS
3HAKONOCMOAHCMEA, NPOMEIUCYMKOE MOHOMOHHOCHU.

OOpaTHasi NPONOPUHOHATBHOCTH

k
CaoiictBa yHKIINH Y _k Y= I'unepOomna.
X

I'pagpurku ¢ynkyuir. Ilpeobpazosanue epagpuxa ynxyuu vy = f(X) 011 nocmpoenus epagurxog

@ynxyuil 6u0a y = af (kx+b)+c -
I'pagpuru gynryuii Y=3+Lv y =~/x,y=x, y=|x
X+b

IMocnenoBaTeIbHOCTH M NPOTPECCUH

UucnoBass mocnefoBaTesbHOCTh.  [Ipumepsl  YHMCIIOBBIX  MOCJEAOBaTeNbHOCTEH. beckoHeuHbie
MOCJIEI0BATENILHOCTU. Apu(MeTHdecKas nporpeccus u ee cBoicrtBa. ['eomerpuyeckas nporpeccus. @opmyna
obwje2o uneHa u cymmsl N NEPEvlX UleHOo8 apughmemuyeckon u 2eomempuieckou npozpeccuti. Cxooawasics
2eoMempuiecKas npocpeccusi.

PelieHne TeKCTOBBIX 3a/1a4

3agaum Ha Bce apuMeTHUYECKHE TeHCTBUS

Pemenne TexcToBBIX 3amau apudmeTndeckuM crocobom. Mcmonb3oBaHue TaOmHIl, CXeM, YepTexKeH,
JPYTUX CPEACTB MPEACTABIICHUS JAHHBIX MIPH PEIICHUH 3a]IauH.

3agaum Ha ABUKEHUE, PA0OTY U MOKYNKH

AHaJA3 BO3MOXHBIX CUTYaIllMi B3aHMHOTO PAaCIOIOXKEHUS 0OBEKTOB MPU MX JIBHIKEHUH, COOTHOIICHHS
00BEMOB BBITIOTHSIEMBIX PAOOT ITPH COBMECTHOM padoTe.

3agauM HA YACTH, 10JIH, IPOLEHTHI

Pemenne 3a1au Ha HaXOKJACHHWE YaCTH YMCIIA M YKCIIA 10 €ro JacTu. Pemienue 3aad Ha MPOIEHTHI U
nonu. [TpuMeHeHre mponopuuii Ipyu peiieHuu 3aaay.

Jlornueckue 3axaumn

Pemenue norndeckux 3anau. PeuwieHue 102Uutieckux 3a0ad ¢ nomowbo epagos, mabauy.

OcHOBHbIE MeETO/bl pelIeHUus] TeKCTOBBIX 3ajgay: apudmeTudeckuii, anreOpandeckuid, mnepedop
BAapUaHTOB. [lepsuunvle npeocmasieruss 0 Opy2ux Memooax peulenus 3a0ay (ceomempuieckue u epaguueckue
Memoovl).

CraTncTuKa U TeOpHsi BEPOATHOCTEM

Crarucruka

TabnuuHoe U rpaduueckoe MnpeacTaBiIeHUE JaHHBIX, CTOJ0YAThIE U KPYrOBBIE qUarpammbl, rpadukw,
NpUMEHEHHE JuarpaMm H rpapuKoB s ONUCAHUS 33aBUCHUMOCTEH pealbHbIX BEJIMYHH, W3BIICUCHHE
uHpopmanuu w3 Tabnui, auarpamMm u rpadukoB. OnucaTtenbHble CTAaTUCTHUYECKHE IMOKA3aTeId YHCIOBBIX
HabOpOB: cpenHee apupMeTudecKkoe, Meduana, Hauobosbllee U HauMeHblllee 3HadyeHus. Mepbl pacceuBaHHUS:
pasMax, ducnepcusi u CmaHoapmHoe OmxIOHeHue.

CnyyaitHast ©3BMEHYUBOCTb. MI3MEeHUMBOCTh NPHU U3MEpeHusIX. Pewarowue npasguna. 3axonomepHocmu 8
UBMEHYUBBIX BETUYUHAX.

Cay4aiinbie coObITHS

CnyyaitHbple OMBITHI (3KCIEPUMEHTHI), dJIEMEHTApHbIC CiIydallHble COOBITHS (MCXOJbl). BepostHocTu
arieMeHTapHbIX COObITHI. COOBITHS B CIIydalWHBIX SKCIIEPUMEHTaX M OJarompUSATCTBYIOLIUE SJI€MEHTApHBIC
coObiTusl. BepostHoCcTH ciydailHBIX COOBITHI. ONBITEI C PaBHOBO3MOXKHBIMH 3JI€MEHTAPHBIMU COOBITHSIMHU.
Knaccuueckrue BEpOSTHOCTHBIE OMBITHI C HCIOJIL30BAHUEM MOHET, KyOHKOB. [lpedcmasnenue cobwvimuil c
nomowvio ouazpamm Jiinepa. Illpomusononogicuvie cobvimus, ob6veouHenue u nepecedenue coovimuii. Ilpaguno
cnodicenus geposmuocmeti. Cuyuaiinsiii evloop. Ilpeocmasnenue sxcnepumenma 8 uoe oepesa. Hezasucumvle
coovimus.  YmHooiceHue @epoamuHocmell  Hezasucumvlx coovimuti. [locnedosamenvhvie  HezagucuMbvle
ucnvimanus. [IpencraBieHne o HE3aBUCUMBIX COOBITUSX B KU3HU.

dnemenmol KOMOUHAMOPUKU

IIpasuno ymnooscenus, nepecmanosxu, paxmopuan yucia. Couemanus u uucio covemanui. Popmyna
yucna couemanui. Tpeyeonvnuk Ilackans. Onvimvl ¢ OOTLUWUM YUCTIOM PABHOBO3MONCHLIX IJIeMEHMAPHBIX
cobvimuil. Buiuucnenue eepossmuocmeli 6 onvlmax ¢ nNpuUMeHeHuem KOMOuHamopuwvix ¢opmyn. HMcnvimanus
Bepuynnu. Ycnex u neyoaua. Beposmuocmu codvimuil 6 cepuu ucnvimanuii bepnynnu.

Cnyuaiinvle eenuuunsl

3naxomemeo co cayuaHbIMU 8eIUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKDEMHbIX CHYYAUHLIX GENUYUH.
Pacnpeoenenue eeposmnocmeti. Mamemamuueckoe ooxcuoanue. Ce0licmea mMamemamuiecko2o OHCUOAHUS.



Ilonamue o 3axkone Gonvbuwiux uucen. HMszmepenue eepoammuocmei. Illpumenenue 3akoHa OOnbWUX HuUceN 8
COYUONIO2UU, CMPAXOBAHUU, 8 30PABOOXPAHEHUU, obecnedenuu 0e30NACHOCMU HACeNeHUs 6 UYPe38bluaAlHbIX
CUMYAYUSX.

Monyas «I'eomeTpus»

I'eomerpuueckue purypsi

@urypsl B reoMeTpPHU H B OKPY:Kal01leM MHUpe

I'eomerpuueckas ¢purypa. @opMHpOBaHUE MPEICTABICHUI O METAIIPEAMETHOM HMOHATHH «pUTypay.

Touka, nuHUSA, OTPE30K, HpsAMas, JIyd, JJOMaHas, IJIOCKOCTb, Yroj, OMCCEKTpuca yria U ee CBOMCTBA,
BU/Ibl YTJIOB, MHOTOYTI'OJIbHUKH, KPYT.

OceBas cummeTpus reoMeTpudeckux ¢Guryp. LieHTpanbHas CHMMETpHUsi TeOMETPHUECKUX (PUTYP.

MHOroyroJibHUKHU

MHOroyrojipHUK, €ro JIEMEHTbl U €ro cBOMCTBa. Pacrno3HaBaHMEe HEKOTOPBIX MHOTOYTOJbHUKOB.
Buinyknvie u negvinyxivle mnozoyeonvnuxu. IIpaBuiibHble MHOTOYTOJIBHUKH.

Tpeyronbauku. BeicoTa, mMennana, OucceKTpuca, CpelHss JIMHUSA TpeyrojbHuKa. PaBHOOEIpeHHbIN
TPEYroJbHUK, €r0 CBOMCTBA M NPU3HAKU. PAaBHOCTOPOHHUI TpeyroiabHUK. [IpsMOyronsHeIi, OCTPOYTrOJIBHBIN,
TYHOYIOJIbHBIM TPEYTOJIbHUKHU. BHEIHNE yriibl TpeyroibHUKa. HepaBeHCTBO TpeyroJibHUKA.

YerbipexyronpHuku. IlapamnenorpamMm, pom0, IpsMOYroJIbHUK, KBaJpatT, Tpamenus, paBHOOeApeHHas
Tpaneuus. CBOWCTBa U PU3HAKY MapajjiesiorpamMmma, pom0a, IpsMOyrojbHUKa, KBapara.

OKpyKHOCTB, KPyr

OKpyXHOCTb, KpYyI, UX 3JIEMEHTbl M CBOWCTBA; LIEHTpajbHble M BHUCaHHbIe yribl. KacarenmpHas u
cekywjass K OKPYXKHOCTH, ux ceoticmeéa. BrucaHHble M ONUCaHHbIE OKPY)KHOCTU Ui TPEYroOJbHUKOB,
4emulpexy201bHUKO8, NPABUTIbHBIX MHO20Y20IbHUKOG.

I'eomeTpuueckue purypsnl B npocTpancTse (00beMHbIE TeJia)

Mmnozcoepannuk u e2co snemenmol. Hazeanus MHO202PAHHUKOB C PA3ZHLIM NOJONCEHUEM U KOAUYECMBOM
epareti. llepBuuHble TpPENCTABICHUA O TMHUpaMHIE, Napaiienenunene, npusMe, cdepe, Iiape, LUIHUHAPE,
KOHYC€, X AJIEMEHTAaX U MPOCTEUIIINX CBOMCTBAX.

OTHoOmIEeHUS

PaBencTBO puryp

CBolicTBa paBHBIX TPEYrOJbHUKOB. [[pu3HaKku paBeHCTBA TPEYTOJIbHUKOB.

IMapanieJbHOCTh NPSAMBIX

[Tpu3Haky ¥ cBOMCTBA MapaICIbHBIX MPSAMBIX. Akcuoma napairervhocmu Eexiuoa. Teopema Paneca.

IlepnenauKy.IsipHbIE NPAMBIE

[Ipsamoit yron. Ilepnenaukynsap k npsmoud. Haxinonnasi, npoekuus. CepeAMHHBIA NEPHNEHIUKYISAP K
otpesky. Ceoticmea u npusHaKu nepneHOUKYIApHOCHU.

Iloooobue

IIponopyuonanvrvie ompesku, nooodue gueyp. Ilooobnvie mpeyeonvruxu. Ilpuznaxu noooous.

B3aumHoe pacnosioxkeHue IPSIMON U OKPYKHOCTH, 08YX OKPYIHCHOCHELL.

HN3mepeHus U BbIYMCICHUSA

Beanunnbl

[lonarue Benuuunbl. J(nmuHa. W3mepenue nnuHbl. EnuHunbBl u3MepeHus AnuHbl. Benuuumua yria.
['panycnas mepa yria.

[TonsiTre o Tuomamu MIOCKo Gurypsl u ee cBoiicTBax. M3mepenue romaseii. Equnuinsl usMepenus
IJIOILA]TH.

IIpencraBnenue o0 oobeMe u ero cBoiicTBax. M3mepenne o0bema. Equnuiel n3mMepenus 00beMoB.

N3mepenust u BbIYMCICHUS

WHCTpyMEHTHI U1 U3MEPEHUH U MOCTPOCHMI; U3MEpPEHUE U BBIYUCIEHHE YIJIOB, JUIMH (PacCcTOSIHUIA),
wiomane. TpuroHomerpuyeckue (YHKIMH  OCTPOro  yrjia B MPSIMOYrOJbHOM  TpPEYrojbHHKE
Tpuconomempuueckue ynxyuu mynozo yena. BblUncIeHHE 3IIEMEHTOB TPEYrOJBHHUKOB C HCIOJB30BaHUEM
TPUTOHOMETPUYECKUX COOTHOUIEHUH. DOpPMyIIbl IUIOMAAN TPEYTOJIbHUKA, MapaJlJIeIorpaMMa U €ro 4acTHBIX
BUJIOB, (hOpMYNBI JUTMHBI OKPY)KHOCTH M Ilomaau kpyra. CpaBHeHHE M BBIYMCIEHHE IUIomazei. Teopema
[Tudaropa. Teopema cunycos. Teopema kocunycos.

Paccrosnus

Paccrosinue mexy Toukamu. Pacctosinue oT TOUkH 710 IpsMoid. Paccmosinue mexcoy guzypamu.

I'eomeTpnuyeckue nocTpoeHns

I'eomeTpuueckue MOCTPOESHUS ISl WILTIOCTPALIMH CBOMCTB T€OMETPHUUECKUX (QUTYP.



WNHcTpyMEHTBI [UIsl TOCTPOSHUMN: IIMPKYIIb, IMHENKA, YTONbHUK. [Ipocmetiwiue nocmpoeHus yupkyiem u
JIUHENIKOL: nocmpoeHue OUCCEKMPUCHl Yead, NePpReHOUKYAAPA K NPAMOU, Y2id, PA6HO20 OAHHOMY,

Ilocmpoenue mpey2onbHUKO8 NO mMpeM CMOPOHAM, 08YM CHOPOHAM U Y2ly MeHcOy HUMU, CMOPOHE U
08YM NPUNEAHCAUYUM K Hell YeIaM.

lenenue ompesxka 6 0aHHOM OMHOULEHUU.

I'eomeTpuyeckue npeodpasoBanus

IIpeoGpazoBanus

[lonstue mnpeoOpazoBanus. IlpencraBieHne o MeETaNpeAMETHOM MOHATHH <«IIpeoOpa3oBaHUE».
Ilooobue.

JABukenust

OceBast ¥ LEHTpaJbHAs CUMMETPUSL, HOBOpOmM U napauienvbHuli neperoc. Kombunayuu osusxicenuu Ha
NJIOCKOCMU U UX C8OLICEA.

BekTopbl 1 KOOPAMHATHI HA MJIOCKOCTH

BekTopbl

[lonsiTne BekTOpa, ACUCTBMSI HAJl BEKTOpPaMM, MHCIIOJIb30BAaHME BEKTOPOB B (U3HKE, paznodceHue
gexmopa Ha cocmasasaowue, CKauapHoe npou3eeoeHue.

Koopaunartsi

OCHOBHBIE MOHATHS, KOOPOUHAMbL 8EKMOPA, pACCmMOosiHue medxcoy moukamu. Koopounamul cepeounvl
ompeska. Ypasnenus gueyp.

Ilpumenenue 6ekmopoe u KOOpOUHaAmM O peueHusi RPOCMEUUX 2eOMEeMPUUECKUX 3a0aY.

HcTropust MaTeMaTUKH

Bosnuknogenue mamemamuxu xaxk Hayku, smansi ee pazeumus. OCHOBHble pazoeinbl MameMamuru.
Buioarowuecs mamemamuxu u ux 6xnao é pazeumue HayKu.

beckoneunocmv mmuooicecmea npocmuix uucen. Yucna u onumel ompesrkos. Payuonanvuvle uucna.
Ilompebnocmy 6 uppayuonanvruix yucaax. Lllxona Iugazopa

3apoorcoenue anceopvi 6 Hedpax apughmemuxu. An-Xopesmu. Poowcoenue Oykeennou cumeonuxu. I1.
®Depma, . Buem, P. [lexapm. Hcmopus eonpoca o Haxodicoenuu popmyn KopHell aneeopaudeckux ypasHeHull
cmeneneti, bonvuux yemoipex. H. Tapmanvs, /. Kapoano, H.X. Abenw, O. ['anya.

llossnenue memooa KoopouHam, NO380JANULE20 NEpesoOUmb 2eomMempuieckue 00beKmvl Ha A3bIK
aneeopuwl. llossnenue epaguxoe hyukyuii. P. [lexapm, I1. @epma. Ilpumepvi pasnuunvix cucmem KOOpOUHam.

3aoaua Jleonapoo Iluzanckoco (Pubonauyu) o kpoauxax, uucia Qudonavuu. 3aoaua o waxmamuou
docke. Cxo0umMocmy 2eoMempuieckoll npozpeccuu.

Hcmoxu meopuu eeposmuocmeti. cmpaxosoe oeno, azapmuvie uepvl. 1l. DPepma, b.Ilackarw, A.
bepuynnu, A.H.Konmozopos.

Om 3emnedenus k ceomempuu. llugazop u eco wxona. Panec, Apxumeo. Ilnamon u Apucmomenns.
Ilocmpoenue npasunvusix MHo2oy2orbHukos. Tpuccexyus yena. Keaopamypa kpyea. Yosoenue kyoa. Hcmopus
yucaa . 3onomoe cevenue. «Hauana» Eexnuoa. JI Duinep, H U.Jlobauesckuti. Mcmopus namozo nocmynama.

T'eomempus u uckycemeo. ' eomempuieckue 3aKOHOMEPHOCMU OKPYIHCAIOUE20 MUpA.

Acmponomus u ceomempus. Ymo u kax ysnanu Anaxcazop, Ipamocgen u Apucmapx o pazmepax Jlynoi,
3emnu u Connya. Paccmosnus om 3emau 0o Jlynot u Connya. Mzmepenue paccmosinusa om 3emau 0o Mapca.

Ponv poccutickux yuenvix 6 pazgumuu mamemamuxu. JI. Diinep. HHU. Jlobauesckuii, 11.J1. Yebviues, C.
Kosanesckas, A.H. Koamozopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wikona mamemamuyeckux u Hasueaykux HayK, pazgumiue
poccutickoeo ¢noma, A.H. Kpvinos. Kocmuueckasn npoepamma u M.B. Kenovuu.

TEMATHYECKOE IINIAHUPOBAHHNE
MATEMATMUKA 5 KJIACC (5 HACOB B HEJIEJIIO)

Ne Ha3sBanmue Tembl (pa3jaena) Koa-Bo
4acoB
1 | HatypanbHble yncna 20
2 | CnoxxeHue ¥ BBIYUTAHUE HATYPAIbHBIX YHCEI 33
3 | YMHOXKEHHE U JIelIeHUE HaTypaJIbHbIX YHCE 37
4 | OOBIKHOBEHHBIE IpoOU 18
5 | Jlecatuunble npobu 48




6 | [loBTOpenue 14
Hroro 170
TEMATHUHYECKOE IINIAHUPOBAHUE
MATEMATHKA 6 KIIACC (5 YACOB B HEJIEJIIO)
Ne Ha3Banue TeMbl (pa3aeJsia) Kou-Bo
4acoB
1 | loBTOpeHue Kypca S Kiacca 10
2 | lemuMoCTh HATYypaJbHBIX YHCET 17
3 OOBIKHOBEHHBIC IPOOH 38
4 | OTHOLIEHUS ¥ TPONOPIUU 28
5 PammmonansHble Uncaa ¥ IeiCTBUS Hall HUMHA 70
6 | [loBropenue 7
Hroro 170
TEMATHUYECKOE IIVIAHUPOBAHUE
MATEMATUKA 7 KJIACC
Ne Ha3Banue Tembl (pa3aesa) Koua-Bo
4acoB
MOAYJIb «<AJITEBPA» (3 YACA B HEJIEJIHO)
1 | IloBTOpeHue Kypca 6 Kinacca 7
2 | JIuneitHOe ypaBHEHHE C OJTHOW TIEPEMEHHOM 15
3 | llenple BeIpaKeHUS 46
4 DyHKIUN 12
5 | CucreMbl TMHEHHBIX YPAaBHCHUM C IBYMSI TTIE€PEMEHHBIMU 19
6 | [loBTopenue 3
Hroro 102
MOAYJIb «TEOMETPHS» (2 YACA B HEJEJIIO)
1 | IloBTOpenue kypca 6 kiracca 3
2 | Ilpocreiimme reoMeTpudeckre (pUrypbl ¥ UX CBOMCTBA 12
3 | TpeyronbHuku 18
4 | IlapaynenbHbIC MPSMBIC. 16
CymMa yriioB TpeyroJbHHKa
5 | OKpy>XHOCTB U KpyT. ['eoMmeTpruyeckre moCTpOCHUS 16
6 | IloBTropeHne 3
HToro 68
TEMATHYECKOE IINTAHUPOBAHMUE
MATEMATHKA 8 KJIIACC
Ne Ha3sBanme Tembl (pa3jaena) KoJua-Bo
4acoB
MOAYJIb «<AJITEBPA» (3 YACA B HEJEJIHO)
1 | IloBTropeHnue Kypca 7 kiacca 7
2 PanrioHanbHbIe BBIpaKE€HUS 41
3 | KBagpartnable kopHH. JleficTBUTENbHBIC YHCIa 25
4 | KBagpaTHble ypaBHEHUS 26
5 | IloBropenue 3
Hroro 102
MOAYJIb «'EOMETPHUS (2 YACA B HEJIEJIIO)
1 | IloBTropeHnue Kypca 7 Kiacca 3
2 | YeTbIpE€XyroNbHUKU 22
3 | Ilomobue TpeyroJibHUKOB 16
4 | Pemenue npsiMOyrojbHbIX TPEYTOJIbHUKOB 14




5 | MHoroyroasHuku. Ilnomnais MHOroyrojabHuKa 10

6 | IloBTOopenue 3

HUroro 68

TEMATHNYECKOE ITNIAHUPOBAHUE
MATEMATHKA 9 KIIACC

Ne Koa-Bo
ypo Ha3Banue Temsl (pa3aena) 4acoB
= MOAYJIb «<AJITEBPA» (3 HACA B HEJ/IEJIIO)
1 | HepasenctBa 21
2 | KBagparnunas QpyHKIHS 32
3 | DimeMeHThI IPUKIATHON MaTeMaTUKN 21
4 | YucnoBkle MOCIIE0BATEILHOCTH 21
5 | O6oOuatoniee MOBTOPEHNE 7
Hroro 102
MOAYJIb «'EOMETPHSI» (2 YACA B HEJEJIIO)
1 | Pemenue TpeyroabHUKOB 15
2 | [IpaBubHBIC MHOTOYTOJTBHHKH 9
3 | JlekapTOBBI KOOPAMHATHI 11
4 | BekTopsl 14
5 | 'eomerpuyeckue nmpeoOpa3oBaHUs 10
6 | HavanbHbIe CBEJIEHUS 110 CTEPEOMETPUH 5
7 | IloBTOpeHue 4
Hroro 68
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