IIpnioxenne 1
K OCHOBHOM 00pa3zoBaTebHON IporpaMmme
OCHOBHOTO 0o611ero oopazoBanuss MbBOY COILL Ne 75,
YTBEpKJIEHHOUM mpukazom 279-0 ot 16.12.2020

1. ITnanupyemble pe3yabTaTbl OCBOCHHS TPOTPAMMBbI

JlngHOCTHBIE pE3ynbTaThl OCBOCHHUS OCHOBHON 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO
o011ero o0pazoBaHusl JOIDKHBI OTPaXKaTh:

1) BociuTaHue pOCCUHMCKOM TIpakJaHCKOM WAEHTUYHOCTU: MAaTPUOTHU3MA, YBAXKEHUS K
OreyecTBy, MNPOIUIOE W HACTOSIIEE MHOTOHAIMOHAIBHOTO Hapojga Poccuu; oco3HaHue cBoeH
STHUYECKOMN MPUHAJIC)KHOCTH, 3HAHUE UCTOPHUH, A3BIKA, KYJIbTYpPbl CBOEI0 HapOAa, CBOETO Kpasi, OCHOB
KyJbTYpPHOTO Hacliequsi HapoaoB Poccuum U 4YeloBEYeCTBA; YCBOGHHME TI'yMaHUCTUYECKHX,
JEMOKPATUYECKUX U TPATUIMOHHBIX I[CHHOCTEH MHOTOHAIIMOHAIBHOTO POCCUKWCKOTO OO0IIeCTBa;
BOCIMTAHHE YYBCTBAa OTBETCTBEHHOCTH U JloJira nepen PonnuHoii;

2) dhbopmMupoBaHHE OTBETCTBEHHOI'O OTHOIICHUS K YYCHHIO, TOTOBHOCTH M CIIOCOOHOCTH
00ydJaronmxcs K CaMOPa3BUTHIO U CaMOOOPa30BaHHUIO HA OCHOBE MOTHBAIIMHU K OOYUYEHHUIO U TIO3HAHUIO,
OCO3HAaHHOMY BBIOOPY U TOCTPOEHHUIO AalbHEHIIeH MHAMBUIYAIbHON TpaeKTOpUU 0Opa3oBaHUs Ha
0a3e OpUEHTHUPOBKHU B MUpe npodeccuil U MpodeccuoHANbHBIX TPEANOUTEHUH, C Y4ETOM YCTOMYUBBIX
MO3HABATENIbHBIX MHTEPECOB, a TAK)KE Ha OCHOBE (DOPMUPOBAHMS YBAKUTEIBHOI'O OTHOILIEHUS K TPYLY,
Pa3BUTHS ONBITA YYACTHS B COLIMAIBHO 3HAUUMOM TPY/JIE;

3) ¢opmupoBaHuE IETOCTHOIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BHUTHS HAYKH U OOIIECTBEHHON MPAKTHKH, YYUTHIBAIOMIETO COMUATBHOE, 6 KYIbTYypHOE, S3BIKOBOE,
JTYXOBHOE MHOT000pa3ne COBPEMEHHOTO MUPA;

4) dbopMuUpOBaHHE OCO3HAHHOTO, YBAXHUTEIBHOTO U JOOPOKEIATENLHOTO OTHOIICHHS K
JIPYroMy YeJIOBEKYy, €r0 MHEHHUIO, MUPOBO33PEHHUIO, KYJIbTYpPE, A3BIKY, BEpe, TPakKAaHCKON MO3ULIUHU, K
UCTOPUH, KYJIbType, PEUTHH, TPaJAULUsAM, SA3bIKaM, LIEHHOCTSIM HapoaoB Poccum u HaponoB mmupa;
TOTOBHOCTHU U CIIOCOOHOCTH BECTU JHAJIOT C APYTUMHU JIFOJBMU U JOCTUTAaTh B HEM B3aUMOIIOHUMAHUS;

5) ocBOGHHME COIMAIBHBIX HOPM, MPABWJI MOBEACHUS, poJied U (OopM COLMATBHON JKU3HU B
rpynnax M cooOuiecTBax, BKJIIOYasi B3POCIbIE M COLMAJIbHBIE COOOIIECTBA; y4acTHE B IIKOJIHLHOM
CaMOYIpPaBJIEHUU M OOILIECTBEHHOW JKM3HU B IIpe/esaX BO3PACTHBIX KOMIETEHIMH C Y4eToM
PErMOHANbHBIX, STHOKYJIBTYPHBIX, COIIUAIbHBIX U 9KOHOMUYECKHUX OCOOCHHOCTEI!;

6) pa3BUTHE MOPATHLHOTO CO3HAHUS M KOMIIETEHTHOCTH B PEIICHUU MOPAIBHBIX MPOoOJieM Ha
OCHOBE JIMYHOCTHOTO BBIOOpPA, (hOpMHUpPOBAHHME HPABCTBEHHBIX YYBCTB U HPABCTBEHHOTO IMOBEACHWSI,
OCO3HAHHOTO ¥ OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHBIM MOCTYIIKAM;

7) dopmupoBaHUE KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIEHUU U COTPYAHHYECTBE CO
CBEpPCTHHUKAMH, JETbMH CTAPIIETO M MIAJIIETO BO3PAcTa, B3POCIBIMHU B MpOIlEcce 00pa3oBaTENbHOM,
00IIECTBEHHO TIOJIE3HOM, Y4eOHO-UCCIIeIOBATEIbCKON, TBOPUECKON U APYTUX BUJIOB ACSITEIHLHOCTH;

8) dopMupoBaHUE IIEHHOCTH 3I0POBOTO0 M 0€30MacHOro o0pa3a >KHU3HHW; YCBOCHHE MPABHII
WHAUBUAYAIbHOTO U KOJUIGKTUBHOTO O€30MacHOTO TOBENEHHS B YPE3BBIYAMHBIX CHUTyalUsX,
YTPOKAIOLIUX KU3HU U 3J0POBbIO JIIO/IEH, MPaBUJI MOBEJCHHS Ha TPAHCIIOPTE U Ha JIOPOTax;

9) dbopmupoBaHHE OCHOB SKOJOTUYECKOW KYJIbTYpPhl, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO  JKOJIOTMYECKOTO  MBIIUICHUS, Ppa3BUTHE OMNbITA SKOJOTHMYECKH OPHUEHTUPOBAHHOM
pedIeKCUBHOOLIEHOUHOM U MPAKTUUYECKON AESITENbHOCTH B dKU3HEHHBIX CUTYaIUsX;

10) oco3HaHue 3HAYEHUS CEMbU B KHU3HM YeIOBEKa W OOIIeCTBa, MPUHSATHE IICHHOCTHU
CEMEMHOMN KHU3HU, YBOKUTEILHOE U 3200TIMBOE OTHOIIIEHUE K WIEHAM CBOCH CEMbH;

11) pa3BuTHE 3CTETUYECKOTO CO3HAHUS YEPE3 OCBOEHUE XYI0KECTBEHHOI'O HAClIeUsl HAPOJI0B
Poccuu 1 Mupa, TBOpUECKOU AeATEIbHOCTH 3CTETUUECKOr0 XapaKkrepa.

MertarnpeMeTHbIE pe3yabTaThl OCBOCHUSI OCHOBHOI 00pa3oBaTeIbHOM MPOTrpaMMbl OCHOBHOTO
o011ero o0pazoBaHusl JOIDKHBI OTPaXKaTh:

1) yMeHue caMOCTOSITENTFHO OMPENENATh LENH CBOEro OOy4YeHHs, CTaBUTh U (POPMYIHpPOBAThH
JUist ceOsl HOBBIE 3aJjaud B yueOe M MO03HABaTENbHOM NI€ATEIbHOCTH, Pa3BUBATh MOTHBBI U MHTEPECHI
CBOCH ITO3HABATEIIFHOM ACATCIBHOCTH;

2) yMEHHE CaMOCTOSITEJIbHO IUIAHUPOBAaTh IyTH JOCTH)KEHHS LieJel, B TOM 4HcIe
aJbTEPHATUBHBIC, OCO3HAHHO BBIOMpaTh HamOosiee 3(PGEeKTHBHBIE CHOCOOBI pEUIeHUS YYEOHBIX U
MO3HABATENIbHBIX 33]1aY;

3) yMEeHHE COOTHOCUTh CBOM JCHCTBUS C IUIAHUPYEMBIMH PE3yJIbTaTaMH, OCYIIECTBIISTh
KOHTPOJIb CBOGH JESITEILHOCTH B TPOIIECCE TOCTIKEHUS PEe3yIbTaTa, ONPEILNISATh CIIOCOOBI IEHCTBUN B
pamMKax MpeIOKEHHBIX YCIOBHA M TpeOOBaHUN, KOPPEKTHUPOBATH CBOW NIEHCTBUS B COOTBETCTBHH C
M3MEHSIOLIEHCS CUTYyalue;



5) BIasieHue OCHOBaMM CaMOKOHTPOJIS, CaMOOLIEHKM, NPHUHATHUA PELIEHUH U OCYLIECTBICHMS
OCO3HAHHOTO BBHIOOPA B yueOHOM U MO3HABATEILHOMN 1EATEIIEHOCTH;

6) yMEHHE ONpENeNsITh TIOHSATHUS, CO3/aBaTh OOOOIIEHUS, YCTaHABIUBATH AHAJIOTHH,
KJaccu(UIUpPOBaTh, CaMOCTOSITEIBHO BHIOMpAaTh OCHOBAaHUS W KPUTEPHUH JJs  Kiaccu(UKaluy,
YCTaHABJIMBATh NPUYUHHO-CIEACTBEHHBIE CBS3U, CTPOUTH JIOTMUECKOE PACCYXACHHE, YMO3AaKIIOUYEHHE
(MHIYKTUBHOE, NEAYKTUBHOE U 110 aHAJIOTUH) U JIENIaTh BBIBOJIBI,

7) yMeHue co3qaBarh, IPUMEHITh U MPEe0oOpa30BbIBATh 3HAKH U CUMBOJIBI, MOJEIH U CXEMBI IS
peleHys yueOHbIX U I03HABaTEIbHBIX 3a/1a4;

8) CMBICIIOBOE UYTEHHUE;

9) yMeHue opraHu30BbIBaTh y4eOHOE COTPYAHUUYECTBO U COBMECTHYIO JEATEIBHOCTh C yUUTENEM
U CBEpPCTHUKaMH; paboTaTh WHAMBUIYalIbHO W B TIpyIIE: HaXOIUTh OOIlee pelIeHHEe M pa3pelarhb
KOH(UINKTBI Ha OCHOBE COIJIaCOBaHMsI MO3UIUI U ydyeTa MHTEPECOB; (OPMYIMPOBAThH, ApIyMEHTUPOBATh U
OTCTauBaTh CBOE MHEHHUE;

10) ymeHre OCO3HaHHO MCHOJIb30BaTh pEUYEBBIE CPEICTBA B COOTBETCTBUM C 3ajadel
KOMMYHUKAIIH /7151 BRIPOKEHHSI CBOUX YYBCTB, MBICICH M MOTPEOHOCTEH; MIAHUPOBAHUS U PETYIISIUH
CBOEH JEATEIIBHOCTH; BJIaJICHUE YCTHOU U MUCbMEHHOW PEYbl0, MOHOJIOTMYECKOW KOHTEKCTHOM PEYbIo;

11) popmupoBanue U pa3BUTHE  KOMIIETEHTHOCTM B OOJAacTH  HCIIOJIb30BaHUS
MH(POPMAIIMOHHOKOMMYHHKAIIMOHHBIX TexHonorui (nanee MKT - komneTreHun); pa3BuTie MOTHBALIUU K
OBJIAJICHUIO KYJIbTYPOI aKTUBHOTO I10JIb30BAHMSI CJIOBAPSMU U IPYTUMU IOUCKOBBIMHM CUCTEMaMU;

12) dopmupoBaHHe ¥ pa3BUTUE DSKOJIOTMYECKOTO MBIIUICHHUS, yMEHUE MPUMEHATh €ro B
MMO3HABATEIPHOW, KOMMYHHUKATUBHOM, COIMAIILHON MPAKTUKE U TPOGECCUOHATBHOW OPHUEHTAITHH.

[IpeameTHBIE pe3ynbTaThl M3yUEHUS MPEAMETHOMN o0macTr "MareMarrka" TOJDKHBI OTPaXaTh:

Mamemamuxa. Anzeopa. I'eomempus.:

1) popmupoBanue mpencTaBiICHU O MaTeMaTHKE KaKk O METOJe MO3HaHHs JAeWCTBUTEIbHOCTH,
MTO3BOJISIOIIEM OINKCHIBATh U M3Y4YaTh PEAJIbHBIC MTPOLIECCHI U SIBJICHUS;

2) pa3BuTHE YMEHUH paboTaTh ¢ y4eOHBIM MaTEMaTUYECKHM TEKCTOM (aHAJIM3UPOBATh, U3BICKAThH
HEO0X0AMMYyI0 HWH(POPMALIMIO), TOYHO M TPAMOTHO BBIpaXaTb CBOM MBICIM C TNPUMEHEHHEM
MaTeMaTHYECKOM TEePMHHOJIOTUH M CHMBOJIMKH, TPOBOJIUTH KIACCU(PHUKAINH, JOrHYecKHe 0O0CHOBaHMUS,
JI0Ka3aTeNIbCTBA MAaTEMAaTUUECKUX YTBEPIKICHU;

3) pa3BUTHE TMIPEACTAaBICHUM O 4YHUCIE€ M YHUCIOBBIX CHCTEMax OT HaTypalbHBIX [0
JEMCTBUTENBHBIX YHCEN; OBJIAJCHUE HABBIKAMU YCTHBIX, IMCbMEHHBIX, HHCTPYMEHTAJIBHBIX BBIUNCIICHUIT;

4) oBnaseHUE CHUMBOJBHBIM SI3bIKOM ajreOpbl, MpUEMaMH BBIIOJHEHUS TOXIECTBEHHBIX
nmpeoOpa3oBaHMil BBIPAKCHHUM, PpEIICHUS YPaBHCHWM, CHCTEM YpaBHCHHH, HEPAaBEHCTB M CHCTEM
HEPaBEHCTB; YMEHUS MOJEIUPOBATh peajbHble CUTYallud Ha SI3bIKE alreOpbl, UCCIeI0BaTh MOCTPOECHHBIE
MOJIEJIM C UCIIOJIb30BAHKEM armapara anreOpbl, MHTEPIPETUPOBATH MOIYUYESHHBIN pe3yibTar;

5) oBnageHue cucteMod (YHKUMOHAJIBHBIX TOHATHUH, pa3BUTHE YMEHHS HCIOJIb30BaTh
GbyHKIIMOHATBHO-TpadUUecKue MPeACTaBICHUS JUIsl PElIeHUs pa3jMYHbIX MaTeMaTUYeCKuX 3ajad, st
OIMCAaHUA U aHaJIN3a PeaJIbHbIX 3aBUCUMOCTEN;

6) OBIaJicHUE TI'EOMETPUUECKHM SI3bIKOM; Pa3BUTHE YMEHHMS HUCIOJIb30BaThb €ro AJIs ONHCAHMS
NPEIMETOB OKPYXKAIOIEro MHpa; pa3BUTHE IPOCTPAHCTBEHHBIX IPEACTABICHUH, W300pa3UTEIbHBIX
YMEHHUMH, HABBIKOB F'€OMETPUYECKUX IIOCTPOCHU;

7) opMupoBaHue cHCTEMaTHMYeCKMX 3HAaHUH O IUIOCKMX (HUrypax H HUX CBOMCTBax,
IIPEICTABICHUM O MPOCTEHIINX MPOCTPAHCTBEHHBIX TEIaX; Pa3BUTUE YMEHUN MOJIEINPOBAHUS PEATIbHBIX
CUTyallul Ha sA3bIKE TE€OMETPHUM, HCCIEAOBAHUS IOCTPOCHHOW MOJEIM C  HCIOJIb30BAHHEM
reOMETPUUYECKUX MOHITHH M TEopeM, ammapaTa aireOpbl, peHIeHHs] T€OMETPUUYECKUX U MPaKTHUYECKHX
3a1a4;

8) oBnajieHHe MPOCTEUIIUMH CIIOCOOaMH MPEACTaBICHUS W aHajJu3a CTATUCTUYECKUX JIaHHBIX;
(dbopMHpOBaHHE MPEACTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B pEalbHOM MHUPE U O Pa3IUYHBIX
crocobax uX H3yYeHHUs, O NPOCTEHIINX BEPOATHOCTHBIX MOJEINAX; pa3BUTUE YMEHHH H3BJIEKaTh
uH(pOpMaIHIO, MPEJICTaBICHHYI0 B Ta0lMIax, Ha auarpaMmax, rpaukax, OMUCHIBaTh U aHAJTU3UPOBAThH
MacCHBBl YHMCJIOBBIX JAHHBIX C ITOMOIIBI0 MOAXOASIINX CTATUCTHUUECKUX XAPAKTEPUCTHUK, UCIOJIb30BATh
IIOHUMaHHE

BEPOSITHOCTHBIX CBOMCTB OKPY’KAIOIIMX SBJIICHUN IIPU IPUHATUU PELLICHU;

9) pa3BuTHE yMEHUI IPUMEHATh U3yUEHHBIE TIOHATHUS, PE3YIbTaThl, METOABI JIsl PELICHMs 3a/1a4
MPAKTUYECKOT0 XapaKTepa U 3a7a4 U3 CMEXHbIX JUCHUIUIMH C UCTIOIb30BAHUEM IIPH HEOOXOAUMOCTH



CIIPAaBOYHBIX MAaTE€pHUaOB, KOMIIBIOTEpPA, IOJb30BATHCS OLIEHKOM W MPUKUAKONH IpU NPaKTHYECKHX
pacuerax;

10) ¢dopmupoBanue HHPOPMALMOHHON U ANTOPUTMUYECKON KYJIbTYPHI;

11) ¢opmupoBanne ymeHuil ¢(opMalnM3alUUd U CTPYKTYpPUpPOBaHUS WHGPOpPMALUU, YMEHUS
BBIOMPATH CIIOCOO MPEACTaBICHUS TaHHBIX B COOTBETCTBUHU C IMOCTABICHHOM 3a/aueil - TaOIUIIbI, CXEMBI,
rpaduKu, TUarpaMMel.

2. OcHOBHOE cofiepXaHHUE NpEAMETa

ConepkaHne KypcoB MaTeMaTHKU S5-6 KJIaccoB, aareOphl U reoMeTpuH 7-9 KiIacCoB 00BEIUHEHO
Kak B HCTOPUYECKH CIOXKHBIIMECS JUHUM (4ucioBas, airedpanyeckas, TIeoMeTpUYecKas,
GbyHKIMOHAMBHAS M JIp.), TaK W B OTHOCUTEIBHO HOBBIE (CTOXacTUYecKash JIMHUS, «peajbHas
MaTematukay). OTe’abHO MpeICTaBICHbI JIMHUS CIOKETHBIX 3a/1a4, HCTOPUYECKas JIMHHUSL.

DNeMEHTHI TEOPUU MHOKECTB M MATEMATUYECKOM JIOTUKH

Cormacao ®I'OC ocHOBHOTO 00111€TO 00Opa30BaHMsI B KYpC MaTeMaTHUKHU BBENICH pasnen «Jlorukay,
KOTOPBIA HE MpEANnoJiaraeT JOMOJHUTEIbHBIX YaCOB HAa M3YYEHUU U BCTPAMBACTCS B Pa3IMYHBIC TEMbI
KypCOB MaTeMaTHKU U HHPOPMATHKH ¥ MPEABAPSETCS O3HAKOMIICHUEM C SJIEMEHTaMU TEOPUU MHOMKECTB.

MHoOXecTBa U OTHOLIEHUS MEXKy HUMHU

MHmnooicecmeo, xapakmepucmuueckoe CE0UCMBO MHONCECMEd, JEeMEHM MHOINCeCmed, Nycmoe,
KOHeuHoe, beckoHeuHoe MHoxcecmgo. I[loomHnoocecmeo. OmuouieHue NPUHAOIEHCHOCU, GKIIOYEHUS,
pasencmea. DieMeHmvl MHOMCECMBA, CNOCOObL 3A0AHUL MHOMICECME, PACNO3HABAHUE NOOMHONCECME U
I/IEMEHMO8 NOOMHONCECME C UCNONb308AHUEM KPY208 Diliepa.

Onepanuu HaJ MHOKECTBAMU

Ilepeceuenue u obveounenue muodtcecms. PasHocmb MHONCECm8, OONOIHEHUE MHONCECMBA.
Humepnpemayus onepayuii HaA0 MHONCECMBAMU C NOMOWBIO KpYeos Jiiepa.

DNEeMEHTBI JIOTUKU

Onpenenenne. YTBepKaeHHS. AKCHOMBbI U TeopeMbl. JlokazarenbcTBO. JloKa3aTenbCTBO OT
npoTuBHOTO. Teopema, oOpaTHas nanHoi. [Ipumep u KOHTpHIpUMED.

BrickaspiBanus

Hcmunnocmo u nodxcnocmo gvickasviganus. CnodcHvle u npocmule svickazvieanus. Onepayuu Hao
8bICKA3bIGAHUAMU C UCNONL30GAHUEM JIOCUYECKUX C6A30K: U, UdU, He. YClo6Hble 6biCKA3bI6AHU
(umnauxayuu,).

ConepkaHue Kypca MaTeMaTUKU B 5-6 kiiaccax

HarypanbHble unciia u HyJb

HarypanbHblii psn yncesn U ero CBOMCTBa

HatypanbHoe 4Ymuciio, MHOECTBO HATypaJIbHBIX YHCEI U €ro CBOWCTBA, H300pakeHUE
HATypaJbHbIX YUCEJ TOYKAMHU Ha YMCIOBOM mpsiMou. Mcnosib30BaHME CBOMCTB HATYpPAJbHBIX YHCEI MPU
penieHuu 3aad.

3anuch U YTEHUE HATYpalIbHBIX YUCEI

Paznuune mexnay mudpoit u unciom. Ilo3unnoHHas 3amuch HAaTYpalbHOTO YHUCIA, TOMECTHOE
3HaueHUE MU PBI, PA3PAIbI U KIACCHl, COOTHOIICHUE MEXKIY ABYMSI COCETHUMH Pa3PSAIHBIMU €IUHHUIIAMH,
YTEHUE U 3alMCh HATYPAIbHBIX YHCET.

OxkpyriieHHe HaTypaJIbHBIX YUCEI

HeobOxoaumocTh okpyriieHus. [IpaBuiio okpyrieHust HaTypaibHBIX YUCEIL.

CpaBHEHUE HaTypaJIbHBIX YHCEN, CpaBHEHHE € yrciioM 0

[lonsiTHe O CpaBHEHUH YHCEJ, CPAaBHEHHME HATyPAJbHBIX YHUCEN APYr C JAPYTOM M C HYJIEM,
MaTeMaTHyYecKas 3alKich CPaBHEHHH, CTOCOOBI CPABHEHHMSI YU CEIL.

JlelicTBUA ¢ HATYpaJbHBIMHU YHCIIaMU

CnoxeHue ¥ BBIYUTAHUE, KOMIIOHEHTHI CII0KEHUS U BBIYUTAHUSA, CBSI3b MKy HUMU, HAXOXKICHUE
CyMMBl U pa3HOCTH, M3MEHEHHME CYMMbl U pa3HOCTH NIPU HU3MEHEHUU KOMIIOHEHTOB CIIOXKEHUS H
BBIYMTAHUSI.

YMHOXEHUE U JeJIeHHE, KOMIIOHEHThl YMHOXKEHUS U JIEJICHUS, CBSI3b MEXAY HUMHU, YMHOKCHHUE U
CIIO)KCHHE B CTOJIOWK, ICTICHUE YTOJIKOM, ITPOBEPKA pe3ybTaTa ¢ MOMOIIBI0 TPUKUAKU U 00paTHOTO Jeit

CTBHAI.



[lepemMecTUTENbHBIM U COYETATEIBHBIA 3aKOHBI CIOXKEHHS M YMHOXKEHUS, pachpeaeauTeIbHbIN
3aKOH YMHOXKEHHSI OTHOCHUTEJIBLHO CIIOXKEHUS, 0O0CHO8AHUE ANCOPUMMO8 8bINOJIHEHUS apughmemuyecKux
oeticmeuii.

CrerneHb ¢ HATYpaJbHBIM MTOKA3aTeIeM

3anuch uyKMcna B BUAEC CYMMBI Pa3psOHBIX CIaraeMbIX, IMOPSIOK BBIMOJTHEHHUS ICHCTBHIA B
BBIPAXKCHUSX, COJIEPKAIINX CTETICHb, BEIYUCICHIE 3HAUCHUH BRIPAKCHHM, COJIEPKAIINX CTCIICHb.

Hucnossle BEIPAKECHUS

HucnoBoe BBIPAXKEHUE U €0 3HAYEHUE, IIOPSAIOK BBIITOJIHEHUS ACUCTBUM.

Jlenenue ¢ ocraTkom

JleneHue ¢ OCTaTKOM Ha MHOYXKECTBE HATYPAJIbHBIX UHCEN, C8OUCMBA OeNeHUs ¢ OCMAmKOM.
[TpakTHyeckue 3a/1a4u HA JEJIEHUE C OCTATKOM.

CBolicTBa M MPU3HAKU IETUMOCTH

CBOICTBO AENMMMOCTH CyMMBI (pasHocTtu) Ha yucno. [IpusHakm aenmumoctd Ha 2, 3, 5, 9, 10.
Ipusnaxu denumocmu na 4, 6, 8, 11. Jlokazamenbcmeo npusnaxog oenumocmu. PeneHne mpakTHIECKUX
3a/1a4 ¢ IPUMEHEHUEM MTPU3HAKOB JEIUMOCTH.

Paznoxxenue gricna Ha MPOCThIE MHOXKHUTEITH

[IpocTeie U cocTaBHBIE UUCIA, peuiemo Ipamocghena.

Pasznooicenue namypanonoeo uucia Ha MHOJNCUMENU, PA3NONHCEHUE HA NPOCHbIE MHOMCUNETU.
Konuuecmso Oenumeneil uucna, aneopumm pasziodceHus Yucid Ha Npocmvle MHOICUMENlU, OCHOBHAs
meopema apugpmemuxu.

AnrebGpanyeckue BbIpaKeHHs

Hcnonp3oBanne OykB Ui 00O3HAu€HUs 4YHCEN, BbBIUMCICHHE 3HAUYECHUS anreOpanyeckoro
BBIPOKEHHUS, TPUMEHEHUE aNTreOpandecKuX BRIPAKCHUH TSI 3alUCH CBOMCTB apru(METUUECKHUX JICHCTBHM,
npeoOpa3oBaHKe aNTreOpandecKuX BHIPAKCHUM.

Jenurenu u KpaTHbIE

JlenuTenb M €ro CBOWCTBA, OOITUI JENUTENb IBYX U 0oJiee Ynuces, HAanOOJIbINN OOIIHI ACITUTEb,
B3aMIMHO IIPOCTHIC YMCIIA, HAXOXKACHUE HanOompIero odmero nenurens. KpaTHoe u ero cBoicTBa, od1iee
KpaTHOe AByX M Oojee uucell, HauMeHblee OO0Ilee KpaTHOE, CHOCOObl HAXOXIACHUS HAWMEHbIIETO
00IIero KpaTHoOTO.

Hpobu

OOBIKHOBEHHEIE IPOOH

Honsi, yacTh, QpoOHOE umcio, Apodb. J[poOHOe 4uClio Kak pe3ynbTaT neneHus. [IpaBuibHbBIE U
HeIpaBUJIbLHBIE IPOOH, CMeaHHas IPo0b (CMENIaHHOE YHCIIO).

3anuch HATYpaJbHOTO YHCIAa B BUAE ApoOM C 3aJaHHBIM 3HaMeHaTeJeM, IpeoOpa3oBaHue
CMEIIaHHOM IpoOH B HEMPABWIBHYIO APOObh M HA0OOPOT.

[IpuBenenue apobdeit k odmeMy 3HameHareno. CpaBHeHHE 0OBIKHOBEHHBIX APOOCH.

CnoxxeHue M BbIYUTAHHE OOBIKHOBEHHBIX ApoOel. YMHOXKEHHE M JelieHHe OOBIKHOBEHHBIX
Jpo0eH.

Apudmernueckre ISHCTBHS CO CMEIIAaHHBIMU JIPOOSMH.

Apudmernueckue 1eHCTBHS ¢ APOOHBIMHU YUCIIAMH.

Cnocobul payuoHanuzayuu bl4UCIeHUl U UX NpUMeHeHUe NPU 8bINOJHEeHUU 0elcmEUl.

Jlecsituunbie qpoou

Hemnas u npobHas wyactu pnecsaTuyHOM Jpodu. IIpeoOpa3oBaHue AecATHUHBIX Jpolelt B
0oObIKHOBeHHBIE. CpaBHEHHE IECATUYHBIX JpoOeil. Clo)KeHHe W BBIYUTAHUE MECATUYHBIX TPOOCH.
OkpyriieHHe ACCATUYHBIX IpoOel. YMHOKEHHE M JeIeHHE IeCATUYHBIX aApobeit. [Ipeobpaszosarue
00bIKHOBEHHBIX Opobeli 8 decsimuutbvle Opodu. Koneunvie u beckoneunvle decamuynvle OpoouU.

OTHOILIIEHUE ABYX YHUCEIT

MacmTab Ha turane u kapte. [Ipomopruu. CBoiicTBa TpOMOPIUK, MPUMEHEHHE TMPOIOPIUN U
OTHONICHUI MU PEIIeHUH 3a/ay.

Cpennee apumMeTHUECKOE YnCe

Cpennee apupmernueckoe IByX umcen. M3o0paxkeHue cpenHero apuMeTudeckoro AByX 4YUCEl
Ha YHUCJIOBOM MpsMOi. PemieHue npakTHUECKUX 3ajad C NMPUMEHEHHUEM CPEIHEro apu(pMeTHYecKOro.
Cpeonee apugpmemuyeckoe HeCKOIbKUX YUCE.

[IpouenTsl

[lonatue mnpoueHta. BeluncieHre NPOLEHTOB OT YMCIAa M YHCIA N0 U3BECTHOMY IPOLIEHTY,
BBIpQXXCHHE OTHOILICHUS B MPOIICHTaX. PelieHne HeCTI0KHBIX IPAKTHUECKUX 3a1a4 C MPOIICHTAMHU.



Junarpammsbl

Cronbuatbie U KpyroBble Auarpammbl. V3BinedeHue mHbopManuu U3 auarpaMMm. Mzoopasicenue
ouazpamm no 4ucio8blM OAHHbLIM.

PanuonanbHbie yuciaa

[TonoxuTenbHbIE U OTPUIIATEIbHBIC YUCITA

N300parkeHne yrcea Ha YUCIOBOM (KoopauHaTHOMN) npsimoii. CpaBHeHHe yncen. Moayib ducia,
reoMeTpuyecKasl MHTEpHpeTauss MOAyJs uucia. JIeHCTBUS C MOJIOKUTEIBHBIMU W OTPHUIATEIbHBIMU
yuciaaMu. MHOECTBO LENbIX YHCEIL.

[lonsTe o pauuoHanbHOM uucie. [lepsuunoe npedocmasgnenue 0 MHOMICECMEe PAYUOHALLHLIX
yycen. JIeWcTBUSA C pallMOHAJIBHBIMU YHCIIAMH.

Penrenue TeEKCTOBBIX 3a1a4

Eaunaunsl m3MepeHuil: UIMHBI, IUIOIIAAM, 00beMa, MacChl, BPEMEHHU, CKOPOCTH. 3aBUCHUMOCTHU
MEXAY €AMHULAMU U3MEPEHHUS KaXK10M BEIMYHMHBI. 3ABUCUMOCTH MEXIY BEIMUYMHAMU: CKOPOCTh, BpEMS,
paccTosiHue; TPOU3BOIUTENLHOCTD, BpeMs, paboTa; IleHa, KOJIMYEeCTBO, CTOUMOCTb.

3anauyn Ha Bce apuPMeTHUECKUE ACHCTBUS

Pemenne TeKCTOBBIX 3aaad  apudpmeTHyeckuM crocobom. Mcmonp3oBaHue TaOIHIl, CXEM,
YEPTEKEU, IPYTUX CPEACTB MPEACTABICHUS JAHHBIX IIPHU PEUICHUU 33]1a4H.

3anaun Ha JBUKECHHE, PAOOTY U TOKYIIKH

PemreHre HeCHOXHBIX 3a/lad Ha JBUXKEHHE B IIPOTHUBOIIOJOXKHBIX HAIpaBICHUSX, B OJHOM
HaIpaBJCHUH, JBW)XEHHUE MO PEKe MO TEUEHUIO U MPOTHB TeueHus. PelieHue 3amady Ha COBMECTHYIO
pabory. [Ipumenenue apoOeit mpu pereHun 3a1ad.

3ajaun Ha 4acCTH, J10JIH, IPOLEHTHI

Pemrenne 3a1a4 Ha Hax0KI€HUE YACTH YUCIIA U YUCTIA IO €ro YacTh. Pelienne 3a1a4 Ha MPOLEHTHI
1 nonu. [IpuMeHeHne nponopuuil Ipu pelieHuu 3aaad.

Jloruueckue 3agadu

Pewenue mnecnoocnvix nocuueckux 3aoau. Pewenue nocuueckux 3aday c¢ nomowvio 2pagos,
mabauy.

OcHOBHBIE METOBI PEIICHUS TEKCTOBBIX 3a/1a4: apupMeTHudecKuit, mepedop BapuaHTOB.

Harnsgaas reomerpus

durypsl B OKpykaromeM Mupe. Harmsaaele mpenctaBieHust 0 GUTypax Ha IJIOCKOCTH: TMpsiMasi,
OTPE30K, JIyY, YroJl, JOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KpyT. YeThIpeXyroibHUK, MPSIMOYTOJIbHUK,
KBagpaT. TpeyroapHUK, 6udbl mpey20ivhukos. Ilpasunvusie mHocoyzonvhuky. V300pakeHre OCHOBHBIX
reoMeTpuueckux Guryp. Bzaumnoe pacnonodcenue 08yX NPAMbIX, 08YX OKpPYICHOCMEl, NpAMOU U
okpyaxcHocmu. JIiinHa oTpeska, joMaHol. Equnuiiel usmepenust qunbl. [loctpoeHue oTpe3ka 3aJaHHOU
JHbl. Buasl yrios. I'panycHas Mepa yria. FI3MepeHne n mocTpoeHre yrioB ¢ NOMOLIBI0 TPAHCIIOPTHPA.

[lepumerp wmHOroyronpHuka. [loHstue miomanu QUrypsl; €IWHUIBI HW3MEPEHUs IUIOUIAIH.
[Tnomane npsMoyroiabHUKa, KBaapata. [IpubnmxeHHoe H3MepeHHe Iulomanu (uryp Ha KieT4aTtoi
Oymare. Pasnogenukue gueypoi.

Harnsimaeie mpencTaBieHHs O MPOCTPAHCTBEHHBIX (UTypax: KyO, Mapaiielenumnes, Mpu3Ma,
nupamuaa, map, cepa, Konyc, muauHap. MzobpakeHne nmpocTpaHCTBEHHBIX QUryp. [Ipumepuvl ceuenuil.
Mnozoepannuxu. Ilpasunvhvie mHozocpannuku. Ilpumepsl pa3BepTOK MHOTOTPaHHUKOB, LUJIUHApA U
KOHYca.

[Tonsarue o6bema; equHHLIBI 00beMa. OOBEM NMPSMOYTOIBFHOTO NapalIesienuena, Kyoa.

[Tonatue o paBenctBe ¢uryp. LleHTpanbHas, oceBas U 3epkaibHas CUMMETpuu. M3o0paxeHue
CUMMETPUYHBIX QUTYD.

Pemenue npakTudeckux 3aaa4d ¢ IPUMEHEHUEM MTPOCTEHIIINX CBOKCTB (puryp.

Hctopust maTeMaTuku

llosenenue yughp, 6yks, uepoenughos 6 npoyecce cuema u pacnpeoeieHusi npooykmos Ha /[pesnem
brusxcnem Bocmoke. Ceaze ¢ Heonumuueckot pegonoyuetl.

Pooicoenue wecmudecamepuunoii cucmemol cuucnenus. Ilossnenue decamuunou 3anucy 4ucei.

Poowcoenue u passumue apupmemuxu namypanvuvix yucen. HOK, HOJ[, npocmuvle uucna.
Pewemo Spamocghena.

Ilossnenue Hyna u ompuyamenvbubix yucen 6 mamemamuke opegnocmu. Ponv /luogpanma. [louemy

(-1)-1)=+1?



Jpobu 6 Basunone, Ecunme, Pume. Omxpvimue decsasmuunvix opooeu. CmapurHbvle cucmemul mep.
Hecamuunvie Opobu u mempuyeckasn cucmema mep. JI. Maenuyxuii.

CopepxaHue Kypca MaTeMaTUKH B 7-9 kiaccax

Anrebpa

Yucna

PanmonanbHble yucia

MHoxecTBO  palMOHaIbHBIX 4uceld. CpaBHEHME palMOHalIbHBIX uucesn. JleWcTBus ¢
paloHaIbHBIMU YuchaMu. [Ipedcmasnenue payuoHaibHo20 YuUcia 0ecamudol Opoobwio.

NppanuoHanbHbie yncia

[lonsiTue wuppanMoHaTILHOrO 4Yuciaa. Pacno3HaBaHue WppalMOHAIBHBIX uHcen. [Ipumepsl
nokaszatenbcTB B anreope. MpparmumonampHocTh uuncna J2. Ilpumenenme B reomerpuu. CpaeHeHue

UppayuoHanbHulx yucen. MHodcecmseo 0elicmeumenbHbIX YUCe.

ToxaecTBeHHbIE TpeoOpa3oBaHuUs

UwncnoBbie U OYKBEHHBIE BBIPAKCHUS

BelpaxxeHue ¢ mnepemeHHOW. 3HaueHMe BblpakeHus. lloacTaHoBKa BBIpa)KEHHUH BMECTO
MEPEMEHHBIX.

[lenbie BeIpaxeHus

Crenenb ¢ HaTypaJbHBIM IIOKa3aTeleM U ee cBoicTBa. IIpeoOpazoBaHMsl BBIPAKCHHIA,
COJIEpIKaIINX CTETICHH C HATYPAIbHBIM TOKa3aTelleM.

OpHowneH, MHOrowieH. J[ecTBUSA C OJHOWIEHaMH M MHOTOWIEHaMHU (CJIOKEHUE, BBIYMTAHUE,
yMHOKeHue). PopMyIIbl COKpPAIIEHHOTO YMHOXKEHHUS: Pa3HOCTh KBaJApaTOB, KBAApPAaT CYMMbI U Pa3HOCTH.
Pa3znoxxeHne MHOroujieHa Ha MHOXHTENU: BbIHECEHHE OOIIEro MHOMHUTENS 3a CKOOKH, 2pynnuposxa,
npumeHenue opmyn coKpaujenHo2o ymMHoxcenus. Keaopamuulii mpexuieH, pasnoxcenue K8aopamHozo
mMpexuieHa Ha MHOMCUMENU.

JpobHO-paniioHalIbHbIE BHIPaKEHUS

Cmenensv ¢ yenvim noxazamenem. Ilpeobpazosanue OpoOHO-TUHEUHBIX BbIPAICEHUIL. CLONCEHUE,
VMHOJICEHUe,  OeneHue.  Aneebpauueckas — 0podv.  Jlonycmumvle  3HAUEHU ~— NEPEMEHHbIX 8
OpobdHopayuonanvusix evipadcenusx. Cokpawenue anreedpauueckux opooei. Ilpusedenue aneebpauyeckux
Oopobetl Kk obwemy 3namenamento. [lelicmeus ¢ aneebpauveckumu OpoOsMU: CIOJCEeHUe, Gbluumanie,
VMHOJICEHUe, 0elleHue, 86036e0eHue 8 CIeneHb.

Ilpeobpaszosanue svipadcerull, COOEPHCAUUX 3HAK MOOYJIAL.

KBagpaTHbie KOpHU

Apudmerndeckuii KBagpaTHbiid KopeHb. [IpeoOpazoBanre BRIpAKEHHM, COIEPKAIINX KBAIpaTHBIC
KOpDHHM: YMHOXEHHE, JIeJIeHHE, BBIHECEHUE MHOXKUTENS M3-M0J 3HAKa KOPHS, 8HeceHue MHOdiCUmens noo
3HAK KOPHSL.

YpaBHEHUS 1 HEPABEHCTBA

PaBeHncTBa

UYucnosoe paBeHCTBO. CBONCTBA YUCIIOBBIX PABEHCTB. PaBEHCTBO ¢ IEPEMEHHOM.

YpaBHeHus

Ilonamue ypasnenus u KopHa ypasHenus. IlIpeocmaénenue o0 pAGHOCUTLHOCMU YPAGHEHUIL.
Obaacmwb onpedenenus ypagreHus (001acms OONYCMUMbIX 3HAYEHUL NEPEMEHHOLL).

JIuneliHOE ypaBHEHHE U €0 KOPHHU

Pewenue nuneunvix ypasnenuu. Jluneiinoe ypasmnenue c napamempom. Konuuecmeo kopmeti
NUHEH020 ypasHeHus. Pewenue nuneunvlx ypagnenut ¢ napamempom.

KBanpatHoe ypaBHEHHE U €T0 KOPHU

Keaopamnvie ypasnenus. Henonnvie keéadpammuvie ypaeHeHus. JJUCKPUMUHAHM K8AOPAMHO20
ypasnenus. Qopmyna kopueu keaopamnozo ypasuenus. Teopema Buema. Teopema, obpamnas meopeme
Bu- ema. Pewenue keéadpamuulX ypasHeHuii. UCHONb308aHUE (QOPpMYIbL 0N HAXOHMCOEHUS KOpHel,
epaguueckuti Memoo peuieHus, PpAaslofCeHue HA MHOMCUmenu, noobop KopHeli ¢ UCNONb308AHUEM
meopemvl Bue- ma. Konuuecmeo «kopHel KeadpamHo20 YpasHeHUs 6 3AGUCUMOCMU OMm €20
ouckpumunanma. buxeadpammuvie ypasuenus. Ypasuenus, ceooumvle K JUHEUHLIM U KBAOPAMHBIM.
Keaopammnule ypagnenus ¢ napamempom.

Jpo6HO-palinoHallbHEIE YPABHEHHUS

Pemenune npocreiimux qpoOHO-TMHEHHBIX YpaBHEHUN. Peuenue OpoOHO-payuoHanibHbIX ypasHe

HU.



Memoovl pewenus ypaHenuii. Memoovl PABHOCULLHBIX NPeoOPA308aHULl, Memoo 3aMeHbl
nepemenHol, epaguueckuti memoo. Hcnonvzosanue coticme QyHKYull npu peueHuu YpaeHeHul.

IIpocmetiwue uppayuonanvuvie ypagrnenus 6uoa ™ f (x) = a, X)=y[®) &

Vpaenenus éuoa x = a m Ypaenenus 6 yenvix 4ucnax.

CucrteMbl ypaBHEHHI

Vpaenenue c 0eymsa nepemennvimu. Jluneiinoe ypaguenue ¢ 08yms nepemenHvimu. llpsamas xak
epaghuueckan unmepnpemayus TUHeHO20 YPAGHEHUsL C 08YMS NepPeMeHHbIMU.

IlonsTHE cucTeMbl ypaBHEHUH. Pelienre cucteMsl ypaBHEHUN.

MeToapl pemeHusi CUCTeM JHHEWHBIX YPaBHEHUH € JBYMs MEPEMEHHBIMU: epaghuueckuii Memoo,
Memoo C0dHCeHUsl, METO]] TIOJCTAHOBKH.

Cucmembul TUHEIHBIX YPABHEHULL C NAPAMEMPOM.

Hepasencrpa

UucnoBele HepaBeHcTBa. (CBOMCTBAa 4YHCIOBBIX HeEpaBeHCTB. lIpoBepka crpaBeqIMBOCTH
HEPaBEHCTB IMPH 331aHHBIX 3HAYEHUSIX [TEPEMEHHBIX.

Hepasencmeo c¢ nepemennoii. Cmpoeue u necmpoeue Hepasencmea. (Obracmv onpeodeneHus
HepaseHcmea (061acmes OONYCMUMBIX 3HAYEHUL NePEeMEHHOLL).

Pemenue nuHEeHBIX HEPABEHCTB.

Keaopamnoe nepasencmeo u e2o pewenus. PeweHue K8aopamuvix HepaseHCmMs: UCNOIb308AHUE
ceolicms u z2paghuxka KeaopamuuHou @QYHKyuu, mMemoo UHmMepeanos. 3anuch peuleHus KeaopamHozo
HepageHcmaa.

Pewenue yenvix u OpobHO-payuoHanbHbIX HEPABEHCNE MEMOOOM UHIMEPBAILOS.

CucreMbl HEpaBEHCTB

CucreMbl HEPaBEHCTB ¢ OJHOW NepeMEHHOM. Pelienne cucreM HEpaBEHCTB ¢ OAHON IEPEMEHHOM:!
JUHEUHBIX, K6aopamusix. VI300paxkeHue pemeHusi CUCTEeMbl HEpaBEHCTB Ha YHCIOBOHM MpsIMOM. 3anuch
pEILIeHUs CUCTEMBI HEPABEHCTB.

OyHKIUU

[Tonsitue pyHkIIN

JlexkapToBbl KOOpPAMHATHI Ha IUIOCKOCTH. dDopMmupoBaHHE NPEACTABICHUNH O MeETalmpeIMETHOM
MOHSATUU «KOOpAMHATHD. CrocoObl 3amaHus (PYHKIUNA: aHATUTUYECKHH, TpaduuecKuil, TaOIWIHBIN.
I'paduk dynxmuu. [Ipumepsl GyHKIUH, TOTydyaeMbIX B IMPOLECCE UCCIEIOBAHUS Pa3IMUHBIX pEabHBIX
IPOIIECCOB U pelIeHMs 3aj1ad. 3HaueHue GyHKuuu B Touke. CBOMCTBa (PyHKIHMIL: 00IacTh omnpeneneHus,
MHOXECTBO 3HAUEHUH, HYJIH, MPOMEKYTKH 3HAKOIIOCTOSIHCTBA, YeMHOCMb/He4emHOCmb, TPOMEXYTKH
BO3pacTaHus W YObIBaHMS, HamOOJbIIee W HaWMeHbIee 3HaueHUs. McciaemoBaHue (QyHKIHH IO €€
rpaduky.

Ilpeocmasnenue 06 acumnmomax.

Henpepuvignocmo ¢pynkyuu. Kycouno 3aoannvie pynxyuu.

Jluneiinast pyHKIINS

Ceovicmea u epagux aunetinot @ynkyuu. Yenoeou kosgguyuenm npsamou. Pacnonooicenue
epaghuxa IuHeUHOU QYHKYuU 8 3a8UCUMOCMU OM ee Y2l08020 Kod(hduyuenma u c60000H020 UJeHd.
Haxoorcoenue xoa¢ppuyuenmos aunetinoti pyHkyuu no 3a0aHHbIM YCLOBUAM. NPOXOAHCOEHUE NPAMOU Yepe3
08e MOYKU C 3A0AHHbIMU KOOPOUHAMAMU, NPOXONHCOEHUe NPAMOL Yyepe3 OAHHYI0 MOUKY U NapailelbHOU
OAHHOU NPAMOII.

KBanpatuunas ¢pyHKIUs

Cesoticmsa u epaguk xeadpamuynou Gyukyuu (napadona). [locmpoenue epaguxa K6adpamuyHo
Qyukyuu  no moukam. Haxoocoenue Hynei «reaopamuyHou GYHKYUU, MHOHNCECMBA 3HAYEHUI,
NPOMENCYMKOE 3HAKONOCMOAHCMEA, NPOMENCYMKOE MOHOMOHHOCHIU.

OO6parHast IpONOPLUUOHATHHOCTD
k x

CaoiictBa ¢pyHKIMH V =—Y ~ ~ ['unepbona.

I'pagpuxu pynkuuii. Ilpeoobpazosanue epaguxa pyukyuuy = f (f) onsa nocmpoernus epagpuxos
dyHkyuil eu()ay = af (kx + b) + c.

Fpad)uxuqbynkuudy = Ao Ty =Vx- Ty = Ixl.
X+b

ITocnenoBarenbHOCTH U MPOTPECCUU



UucnoBass mociienoBaTeNbHOCTb. [IpuMepsl  4YMCIOBBIX  IMOCIEAOBATENbHOCTEH. beckoHeuyHble
MOCJIEIOBATEILHOCTH. AprudMeTHIecKas mporpeccus u ee cBoicTBa. I eomeTpuueckas nporpeccus. Popmyna
00wez0 unena u CymMmbl N NEepevix YleHO8 apughmemuueckol u ceomempuieckol npoepeccuu. Cxoodawascs
2eomempuieckas npocpeccus.

Perrenuie TeKCTOBBIX 3aga4

3anaun Ha Bce apuPMeTHUECKUE TCHCTBUS

Pemenne TekcTOBBIX 3amad apupMeTHYecKuM crocobom. Mcmonp3oBaHUE TAaONHIl, CXEM, YEpTeKeH,
JIPYTHX CPEJCTB MPEICTABICHUS JAHHBIX MPU PEIICHUH 3a]Ia4H.

3anaun Ha JBUKEHHE, padOTy U MOKYIIKH

AHanu3 BO3MOXXHBIX CUTyalluil B3aMMHOT'O PACIOJI0KEHUSI 00ObEKTOB MPHU UX JABHKEHUHU, COOTHOLLECHUS
00bEMOB BBITIOTHSIEMBIX Pa0OT MPU COBMECTHOM padoTe.

3aa4yu Ha YacTH, JOJIH, IPOLIEHTHI

Pemenue 3amay Ha HaxOXKIAEHHE YaCTH YHMCIIa U YMCTIA 10 €ro 4yacTu. PemieHne 3a1ad Ha MPOLEHTH U
nonu. [TpuMeHeHue nmponopuuil Ipu pelieHuy 3aaad.

Jlornueckue 3agadu

Pewenue nocuueckux 3a0au. Pewenue nocuveckux 3adau ¢ nomowvio epaghos, maoauy.

OchosHble MemoObl peuieHuss MeKCMo8blX 3a0ay: apugmemuyecKkutl, anecebpauyeckul, nepeoop
sapuanmos. Ilepsuunvie npedcmagieHus 0 Opyeux Memooax peulenus 3a0ay (ceomempudeckue u epaguueckue
Memoobl).

Craructrka u Teopus BEpOSTHOCTEHN

Crarucruka

TabmuuHoe u rpaduyeckoe MpeAcTaBiICHUE JAaHHBIX, CTOJI0YAThIE U KPYTOBBIE JUArpaMMbl, rpaduKH,
NpUMEHEHHE JuarpaMMm M TpaUKOB A ONUCAaHUS 3aBHUCHUMOCTEH pealbHbIX BEIUYHMH, W3BJICUCHHE
uHbopMalu U3 Tabnui, AuarpamMm Hu rpapukoB. OnucaTtenbHble CTaTUCTUUYECKHE IOKA3aTeNd YHCIOBBIX
HaOOpOB: cpenHee apupMeTHIecKoe, Meduana, HauboJIbIllee U HaMMEHBIIee 3HAYCHUs. Mepbl paccenBaHUS:
pasMax, ducnepcus u CmaHoapmuoe OmKJIOHeHuUe.

Cnyuaunas uzmenuusocmo. Mzmenuusocmo npu usmepenusx. Pewarowue npasuna. 3akonomepnocmu 6
USMEHUUBBIX BETUUUHAX.

Crnyuaitabie cCOOBITHS

Cryuvaiinple ONBITHI (IKCIEPUMEHTHI), 3J€MEHTapHbIe ClIy4aiHble coObITHA (HMcXoabl). BepostHocTH
DJIEMEHTApHBIX COOBITUN. COOBITHS B CIly9allHBIX SKCIEPUMEHTaX M OJIarompHUsSTCTBYIOIIME JJIEMEHTapHBIC
coObITHsI. BeposTHOCTH CllydaliHBIX COOBITUH. OMBITHI ¢ PaBHOBO3MOXKHBIMH JJIEMEHTAPHBIMU COOBITHUSIMHU.
Knaccuueckne BEpOSTHOCTHBIE OIBITHI C HCIOJIb30BAHMEM MOHET, KyOWUKoB. [Ipedcmasnenue cobwvimuil c
nomowvio ouazpamm Jiinepa. llpomusononosicuvie cobvimus, obveouHenue u nepecevenue coovimuii. Ilpaguno
cnodicenust eeposmuocmeit. Cnyuatinwiii 6v100p. Ilpeocmasnenue sxcnepumenma 6 suode oepesa. Hezasucumole
cobvimus.  Ymuoowcenue eepoamuocmeti Hezasucumvlx coovimuti. Ilocnedosamenvhvie Hezasucumvle
ucneimanus. [lpencraBienre o HE3aBUCUMBIX COOBITUSAX B JKU3HH.

Inemenmopl KOMOUHAMOPUKU

IIpasuno ymnodxcenus, nepecmanosku, gaxmopuan yucia. Couemanus u yucino covemanuil. Popmyna
yucna couemanuii. Tpeyeonvnux Ilackans. Onvimvl ¢ OOTLUWUM YUCTIOM DPABHOBOZMONCHBIX INEMEHMAPHbIX
cobvimuii. Buluucnenue eepoammocmeli 6 onvlmax ¢ npuMeHeHuem KOMOUHamopuwvix gopmyn. Hcnvimanus
Bepnynnu. Ycnex u neyoaua. Beposmuocmu cobvimuil 6 cepuu ucnvimanuii bepuynnu.

Cnyuaiinvie enuuunsl

3HaKkomMcmeo co CayuanuHbIMU GeTUYUHAMYU HA NPUMEPAX KOHEUHBIX OUCKPEMHbBIX CAYUAUHbIX GENUYUH.
Pacnpeoenenue seposmnocmeti. Mamemamuueckoe oodcudanue. Cgoticmea Mamemamuyecko20 OICUOAHUSL.
llonamue o 3axone Oonvuwiux uucen. Hsmepenue eeposmuocmei. Illpumenenue 3aKoHa OOTbWUX uUCeN 8
COYUONO2UU, CMPAXOBAHUU, 8 30PABOOXPAHeHUlU, obecnedenuu OE30NACHOCMU HACENeHUS 8 Upe38blUaliHbIX
CUMYAYUSIX.

I" eomeTpus

I' eomerpuueckue puryps

@urypsl B reOMETPUH U B OKPYKAIOLIEM MUPE

I'eomerpuueckas gurypa. PopMupOBaHUE MPEACTABICHUIN O METAIPEIMETHOM MOHATUH «(UTYPA».

Touka, TuHMS, OTPE30K, MpsiMasi, JIy4, TIOMaHas, TIOCKOCTh, YroJ, OMCCEKTpUCa yria U €€ CBOICTBA,
BU/JIbI YTJIOB, MHOTOYTOJIEHUKH, KPYT.

OceBas cummeTpusi reomeTpudeckux Guryp. LleHTpanbHas ciMMeTpHs TeOMETPUIECKIX (QUTYP.



MHOroyroapHUKH

MHOroyrojapHUK, €ro 3J€MEHThl W ero CBOWcCTBa. Pacro3HaBaHUME HEKOTOPBIX MHOTOYTOJIbHUKOB.
Buinykneie u negvinyknvie mroeoyeonvuuxu. IIpaBuiibHbIE MHOTOYTOJIBHUKH.

Tpeyronsauku. Bwicora, Menuana, OuccekTpuca, cpenHss JHUHHUS TpeyroibHUKA. PaBHOOEIpEeHHBIH
TPEYTOJIbHUK, €r0 CBOMCTBA U IIPU3HAKU. PaBHOCTOPOHHUI TPEyroJbHUK. [IpAMOYTroabHBIM, OCTPOYIOJIbHBIN,
TYNOYTOJIbHBIN TPEYroJIbHUKU. BHelIHUE yTiibl TpeyroibHuka. HepaBeHCTBO TpeyroibHUKA.

YersipexyronsHuku. [lapamienorpamMm, poM0, IpsMOYTOJILHUK, KBaJIpaT, Tparelus, paBHOOEIpeHHAS
Tpaneuus. CBOHCTBa U MPU3HAKH MapaienorpamMmma, pom0a, mpsMoyrojibHUKa, KBajJpaTa.

OKpyXHOCTb, KPyT

OKpy»XHOCTb, KpyT, UX DJIEMEHTBl M CBOMCTBA; LIEHTpaJbHblE M BHHUCaHHbIE yribl. KacarenpHas u
cekywasi K OKPYXKHOCTH, UX ceoucmed. BIHCaHHbIE W ONUCAHHBIE OKPYXHOCTH Il TPEYrOJbHHUKOB,
uemuvlpexy201bHUKO08, NPABUNbHBIX MHO20Y20IbHUKOS.

I' eomerpuueckue Gurypsl B mpocTpaHCcTBE (0ObEMHBIC TETA)

MHnozoepannuk u e2o snemenmol. Hazeanus MHO202PAHHUKOE C PA3HLIM NOA0ICEHUEM U KOAUYECTNEOM
epaneti. llepBuuHbIe TPEICTABICHUS O THUpaMHUIE, Napauielenumnene, npusme, chepe, mape, UUIHHIAPE,
KOHYC€, X 3JIEMEHTaX U MPOCTEUIINX CBOMCTBAX.

OTtHomeHus

PaBenctBo ¢uryp

CBoiicTBa paBHBIX TPEYTroJbHUKOB. [Ipr3HaK paBeHCTBA TPEYTOJIbHUKOB.

[TapannensHOCTD NPSIMBIX

Tlpusnaxu u ceoticmea napanienvrvlx npsamvix. Akcuoma napannenrvnocmu Eexnuoa. Teopema Daneca.

[lepnenaukynsipHbIE IPSMBIE

[Ipamoit yron. Ilepnennukynsap k npamoit. Hakimonnas, npoekuus. CepeIuHHBIN NEPHIEHIUKYISIP K
otpesky. Ceolicmea u npusHaKu nepneHOUKyIApHOCMU.

Iloooobue

IIponopyuonanvrvie ompesku, nooodue gueyp. Illooobnvie mpeyzonvruku. [lpuznaxu nodoous.

B3anmMHoe pacnioniockeHue NpsMOon U OKPYKHOCTH, 08YX OKPYHCHOCHEU.

N3mepenust u BbIYUCICHUS

Benuuunbl

[Tonstue Benuuunsbl. lyinHa. M3mepenue mimHbl. EnuHunel usmepenus nmHbl. Benunuuua yria. I’
paaycHasi Mepa yria.

[TonsTHe O TUIOIIaAM TIOCKOM (UTYPHI U €€ cBolcTBax. M3mepenue minomasneii. EquHuibl namepenus
IIJIOLLAH.

[Ipencrasnenue 06 o6beme u ero cpoiictBax. Mzmepenune oobema. EnuauIer nusmeperus 00beMoB.

N3mepenus u BBIYUCICHUS

NHCcTpyMEHTHI TSl U3MEPEHUH M TTOCTPOCHUM; U3MEPEHHUE U BBIYMCIICHHE YTIIOB, IJIHH (pacCTOSHUN),
wiomaned. TpuroHomerpuueckue (QyHKIMH OCTPOro  yria B  MPSIMOYTOJbHOM  TPEYroJbHUKE
Tpueonomempuueckue Gyukyuu mynozo yeia. BeriucieHue >JIEMEHTOB TPEYTOJLHUKOB C UCIOIB30BAHUEM
TPUTOHOMETPUYECKUX COOTHOIIEHUN. PopMyIIbl IUIOMIAN TPEYTrOJdbHUKA, MapajyleiorpaMMa U €ro 4aCTHBIX
BUJIOB, (DOPMYJIBI JUIMHBI OKPYKHOCTH M Tomaau kpyra. CpaBHeHUE W BbIYHMCIeHHE Tutomaneii. Teopema
[Mudaropa. Teopema cunycos. Teopema KOCuHycos.

PaccrosHus

Paccrostare Mexay ToukaMu. PaccTosiHue OT TOUKH 10 IPSMOi. Paccmosinue medcoy husypamu.

['eomeTpuueckue nocTpoeHus

I'eomeTprueckue NoCTpOeHUs AJis WLTIOCTPAIIMK CBOMCTB FreOMETPUYECKUX QUryp.

Hnuempymenmor 0151 nocmpoeHuil: yupkyiv, JuHelKa, yeonoHuk. [lpocmetiwiue nocmpoenus yupkynem
U TUHEeNKOU: NOCMpOoeHUe OUCCEeKMPUCDL Y2id, NePNeHOUKYIAPA K NPAMOU, yeld, paeH020 OAHHOMY,

Ilocmpoenue mpey2onbHUKO8 NO Mmpem CMOPOHAM, 08YM CHOPOHAM U Y2y MeHCOY HUMU, CHOPOHE U
08YM NPUNLEAHCAWYUM K Hell Y2IaM.

Henenue ompeska 6 OGHHOM OMHOULEHUU.

I'eomeTpuueckue npeodbpazoBaHus

[IpeoOpazoBanus. I[lonstue mnpeobpa3zoBanusi. llpencraBieHne o0 MeETaNmpPeAMETHOM TOHATHU
«tpeobpazoBanue». [lodobue.

Heuowcenusa. Ocesas u yenmpanoHas cumMmempus, n08OpoOm U napaiieivHuli nepenoc. Komounayuu
O0BUINCEHUT HA NJIOCKOCMU U UX CBOUCMEA.



BexTopsl 1 KOOpAMHATHI HA MIIOCKOCTH

Bekropel. Ilonstue BekTopa, NEHCTBHS HaJ BEKTOPAaMH, HCIOJIb30BAHHWE BEKTOPOB B (PH3HKE,
pasnodicenue 6eKmopa Ha cCocmasaiioujue, CKaiapHoe npousseoeHue.

Koopounamwi. OcHnognbie nonamus, KOOpOUHAMbI 6EKMOPA, PACCHMOAHUE MeHCOY MOYKAMU.
Koopounamwi cepedunvt ompeska. Ypaeuenus gueyp.

IIpumenenue 6ekmopos u KoopouHam 0Jisi peueHus: NPOCMeNUUUxX 2e0Mempuieckux 3a0ad.

Hcropus matemaTuku

Bosnuxknogenue mamemamuxku kaxk Hayku, smanel ee pazsumusd. (OcHoeHble paszoenvl
mamemamuku. Boloarowuecs mamemamuxu u ux 6x1ao 6 pazgumue HayKu.

beckoneunocmv mnoowcecmea npocmuix uucen. Yucna u onunsl ompeskos. Payuonanonvle yucia.
Ilompebrnocmos 6 uppayuonanvueix yucnax. Llxona Iugacopa

3apoorcoenue anceopwl 6 neopax apugpmemuru. An-Xopesmu. Posxcoenue oykeennoi cumsonuxu. 11,
@epma, D. Buem, P. Jlexapm. Hcmopus eonpoca o HaxodcOeHuu ¢hopmyn Kopuel aneedpauveckux
ypaenenull cmenenetl, bonvuux yvemvipex. H. Tapmanws, /[c. Kapoano, HX. Abenw, J. I'anya.

Ilossnenue memooa KOOpOUHaAmM, NO360AIOULE20 NEPEBOOUMDb ceoMempuyecKue 00beKmbvl Ha A3bIK
anceopwvi. llosenenue epagpuxos Gyuxyuti. P. [exapm, II. Depma. Ilpumepvl paznuunvix cucmem
KOOPOUHAM.

3aoaua Jleonapoo Iluzanckoeo (@ubonayuu) o Kpoaukax, uucia Dubonauyu. 3adaua o
waxmamuou docke. Cxo00UMOCHb 2e0MeMpPULecKoll NPocPeccuul.

Hcmoxu meopuu eeposmuocmeti. cmpaxosoe oeno, azapmuvle uepwl. 1. Depma, b.Ilackanw, A.
bepuynnu, A.H.Koamoeopos.

Om 3emnedenus k ceomempuu. Ilugaecop u eco wkona. @anec, Apxumeo. Ilnamon u Apucmomens.
Ilocmpoenue npasunvhvix MHO20y20nbHUKOS. Tpuccexyus yena. Keadopamypa xpyea. Yoeoenue kyoba.
Hcmopus wucna n. 3onomoe ceuenue. «Hauana» Eexnuoa. JI Duinep, H.HU.Jlobauesckuii. Mcmopus namoeo
nocmynama.

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

Acmponomus u ceomempus. Ymo u xax y3uanu Anaxcazop, Spamocghen u Apucmapx o pazmepax
Jlynet, 3emau u Connya. Paccmosinus om 3emau oo Jlynwr u Connya. Msmepenue paccmoanus om 3emau
0o Mapca.

Ponv poccutickux yuenvix 6 pazeumuu mamemamuku. JI. Oinep. H.H. Jlobauesckui, I1JI.
Yeovuues, C. Kosanesckas, A.H. Koamozopos.

Mamemamuxa 6 paszeumuu Poccuu: Ilemp I, wxona mamemamuyeckux u HaUSAYUOHHbLIX HAYK,
pazsumue poccutickoeo ¢pnoma, A.H. Kpvinos. Kocmuueckas npoepamma u M.B. Kenowviuu.

3. TemaTuueckoe IUIAHUPOBAHUE
Maremaruka 5 Kiacc

Ne Tema KoanuecTBo yacoB
1 MaremMaTHYeCKUi A3bIK 33
2 /[e1MMOCTh HaTypaJIbHBIX YUCET 35
3 OOBIKHOBEHHBIE TPOOH 45
4 JlecaTraHbIC TPOOH 41
5 Bce nelictBus ¢ 1po0siMu 5
6 [ToBTOpEHME 16

Ttoro 175
6 Knacc

Ne TeMa KO0JHMYEeCTBO YacOB
1 AnreOpanuecKre BIpaKeHUS Ou
2 pobu 134
3 [IpoiieHTHI 184
4 OTHOIIEHHE IBYX YHCEl 26u




5 ParnnoHanbHbBIE YHCIA 33y
6 3amaun Ha Bce apuMeTHUECKUe ICHCTBUS 254
7 Jlormueckue 3amauu 64
8 HarnsigHast reomerpust 3249
9 [ToBTOpEHME 134
Htoro 1759
Anrebpa
7 xnacc
Ne TeMa KOJHMYEeCTBO YacOB
[ToBTOpEHME 34
1 ToxaecTBeHHBIE MpeoOpa3oBaHus Ou
2 YpaBHEHUS 8u
3 Llenbpie BoIpaKeHUs 3 54
4 POOHO- paMOHATHHBIC BRIPAKCHHUSI 204
5 Jluneitnast pyHKuust 104
6 Cuctembl ypaBHEHU 124
7 BBeneHrne B KOMOMHATOPUKY 44
8 [ToBTropenue. Pemenne 3agau 44
9 [ToBropenue. Pemenne 3agau 44
Htoro 1059
8 Kiacc
Ne Tema KosmuecTBo yacoB
1 [loBTOpEHUE 5
2 HepaseHctBa 19
3 ParnnonansHbBIE UKicia 5
4 KBaapaTHbIE KOPHU 18
S KBagparHbie ypaBHEeHUsI 25
6 KBaapatuunas GyHKIus 10
7 KBaapaTHble HEpaBEHCTBA 12
8 Crarucruka 5
9 [loBTOpEeHUE 6
Htoro “ 105
7 RJIdCU
Ne Tema KoanuecTBo yacoB
1 [ToBTOpEeHME Kypca anreOpsl 8 Kiacca 8
2 CremneHs C 1eNIbIM TToKa3aTesieM 12
3 CrenenHasi GQyHKITHS 11
4 [Iporpeccuu 20
5 CryJaiiHble COOBITHUS 10
6 CnydaiiHble BETUYMHBI 9
7 MuoxectBa. Jloruka 10
8 [ToBTOpeHME Kypca anreOpsl 9 kiacca 22
Htoro 102
I' eomerpus
7 xnacc
Ne TEMA KOJIMYECTBO YaCOB
1 " comeTpuuecKre QUryphl 10
2 MHOroyrojapHUKU. TpeyrojJbHUKU 17
3 [TapayneapHOCTh NPSIMBIX 13
4 MHOroyrojapHUKH. TpeyrojJbHUKH 18




S IloBTOopenue. Pemnenue 3a1au 12
Utoro 70
8 Kiacc
Ne Tema KoanuecTBo yacoB
1 MHOrOyroJbHUKH 14
2 [momans 18
3 [TogoOue TPeyroJIbHUKOB 18
4 OKpYyKXHOCTb 10
S IloBTOpEHUE 10
Htoro 70
9 knacc
Ne Tema KoanuecTBo yacoB
1 BekTopsl 10
2 BekTopbl 1 KOOPAMHATHI Ha IIJIOCKOCTH 12
3 COOTHOIIEHHS MEXKy CTOPOHAMHU U YTIIAMH 17
TPEYrOJbHUKA.
4 JINHA OKPYKHOCTH M IUIOLIAJIb Kpyra 13
5 BHKCHUSI 6
6 IloBTOpEHME 10
Htoro 68
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