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1. Ilnannpyemble pe3y1bTaThl 0CBOCHHUS] Y1€OHOI0 NpeaMeTa
[Tpu oOydenun npeanonaraeTcsi AOCTHKEHUE BBHIITYCKHUKAMHU 7—9 KJI1acCOB CIIEAYIOMINX
JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX PE3YIbTATOB.
JIMuyHOCTHBIE Pe3yabTaThl 00yueHHs anredpe:

1) BocnMTaHHWE POCCUICKOM TI'pa)KIaHCKOW HJIEHTUYHOCTH: IaTPUOTU3MA, YBAXKEHMS K
OteuecTBy, MPOIIJIOE M HACTOSIEE MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu; oco3HaHue cBoen
ATHUYECKOMN MPHUHAIEKHOCTH, 3HAHUE UCTOPUH, S3bIKA, KYJIbTYpbl CBOETO HapoJa, CBOEro Kpas,
OCHOB KYJIBTYPHOI'O Hacjenus HapoJoB Poccuu u yenoBedecTBa; yCBOCHHUE T'YMAHUCTUYECKUX,
JIEMOKPATUYECKUX M TPAAUIIMOHHBIX [IEHHOCTEH MHOTOHAIIMOHAILHOTO POCCHUIICKOTO 00IIeCTBa;
BOCITUTaHHE YyBCTBA OTBETCTBEHHOCTH U JloJira repes Poannoi;

2) dbopMupoBaHHE OTBETCTBEHHOTO OTHOLICHHS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH
00yJaroMxcsi K CaMOpPa3BUTHIO M caMOOOpa30BaHUIO HA OCHOBE MOTHBAIIMU K OOYYEHUIO U
MMO3HAHUIO, OCO3HAaHHOMY BBIOOpPY M MOCTPOCHMIO JalbHEWIEH WHAMBHUIYaJbHON TpaeKTOpUU
oOpa3oBaHus Ha 0aze OPUEHTHUPOBKU B MUpe mpodeccuil u npoecCHOHAIbHBIX MPEANOYTEHUH,
C y4eTOM YCTOMYMBBIX IO3HABATENbHBIX HMHTEPECOB, a TaK)KE€ HAa OCHOBE (hOopMHUpOBaHUS
YBa)XUTEJIBHOTO OTHOLLIEHUS K TPYy, Pa3BUTHUS ONbITA YYaCTHS B COL[MAILHO 3HAUUMOM TPYIIE;

3) dopmupoBaHHE IIEJIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HayKlh U OOIIECTBEHHON TNPAaKTUKH, YYMUTHIBAIOLIETO COLMAIIBHOE,
KYJIbTYPHOE, SI3bIKOBO€, JYXOBHOE MHOT000pa3re COBPEMEHHOTO MHPA;

4) dbopmupoBaHHE OCO3HAHHOTO, YBA)XKHTEIBHOTO U JOOpPOKENATEIbHOTO OTHOILIEHUS K
JIPYroMy 4YelOBEeKYy, €ro MHEHHMIO, MHUPOBO33PEHHIO, KYIbTYpe, S3bIKY, BEpe, Tpa)IaHCKON
MO3UIUHU, K UICTOPUU, KYJIbTYpE, PEIUTUU, TPATULIMIM, S3bIKaM, LIEHHOCTIM HapoaoB Poccun u
HapoJI0B MHUPA; TOTOBHOCTH M CHOCOOHOCTH BECTH AMAJIOT C JAPYIrUMH JIIOJABMH U JOCTUTaTh B
HEM B3aMMOIOHUMAHUSI;

5) OCBOCHHE COITMATBHBIX HOPM, TTPaBUJI TMOBEJICHHUS, POJIeH U (GOpM COITMATBHON KU3HU B
rpymnmnax u cooOIecTBax, BKIKUYas B3pOCible U COLMAIbHBIE COOOLIECTBA; yYaCTHE B IIKOJIBHOM
CaMOYIIPABJICHUM M OOIIECTBEHHOM >KM3HU B IpeleslaX BO3PACTHBIX KOMIETEHLUI C y4eToM
PETrHOHAJBHBIX, 3THOKYJIBTYPHBIX, COLIMAIBHBIX M SKOHOMUUYECKUX 0COOEHHOCTEH;

6) pa3BUTHE MOPAIBHOIO CO3HAHMSA U KOMIIETEHTHOCTU B PELIEHUH MOPAIbHBIX NMpoOseM
Ha OCHOBE JIMYHOCTHOIO BBIOOpa, (POPMHUPOBAHME HPABCTBEHHBIX YYBCTB M HPABCTBEHHOIO
MOBEJICHUSI, 0CO3HAHHOTO U OTBETCTBEHHOTO OTHOILIEHUS K COOCTBEHHBIM IOCTYIKAM;

7) opMupoBaHHE KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B OOILEHUHU U COTPYAHUYECTBE CO
CBEPCTHHKAMM, JETBMH CTapLIero M MIAJIIEr0 BO3PacTa, B3POCIBIMH B  IIPOLECCE
o0pa3oBaTesIbHON, OOIIECTBEHHO I0JIE3HOM, yueOHO-UCCIe10BaTEIbCKON, TBOPUECKON U APYrHX
BHJIOB JI€ATEIBHOCTH;

8) GopMupoBaHUE LIEHHOCTH 3/I0pPOBOTO U 0G€30I1aCHOr0 00pa3a >KHU3HU; YCBOCHUE MpaBUIl
UHAMBUIYAIBHOTO M KOJJIEKTUBHOIO O€30IIaCHOTO IMOBEAEHHUS B UYPE3BBIYAMHBIX CHUTYyaLUsX,
YTPOJKAIOIIUX KU3HU U 310POBBIO JIFOJEH, IpaBUII IOBEACHUS HAa TPAHCIIOPTE U HA JOpOrax;

9) dopmupoBaHHE OCHOB 3KOJOIMUYECKOW KYJIBTYphl, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO DKOJIOTUYECKOTO MBIIIJIECHUS,, PA3BUTUE OIbITA SKOJIOTMYECKH OPUEHTHUPOBAHHOU
pedIeKCUBHO-OILICHOUYHON U MPAKTUUECKON AEATEIbHOCTU B )KU3HEHHBIX CUTYALIUAX;

10) oco3HaHMEe 3HAUEHMs] CEMbHM B XKU3HM 4YeJOBEKa M OOLIecTBA, MPUHATHE LEHHOCTU
CeMENHHOM )KU3HH, YBAXXUTEIbHOE U 3200 TJIMBOE OTHOILIEHHUE K WIEHAM CBOEH CEMbH;

11) pa3BuUTHE >CTETHUYECKOTO CO3HAHUS YEpEe3 OCBOEHHE XYAO0XKECTBEHHOI'O Hacieaus
HapoJ0B Poccun u Mupa, TBOPUECKOH AEATEIBHOCTH 3CTETUYECKOTO XapakTepa.

MertanpeameTHble pe3ynbTaThl 00ydeHus anredpe BKIIOYAIOT:

1) yMeHHME CaMOCTOSATENBHO OIpPENeNATh 1LEeIM CBOero OOy4eHMs, CTaBUTh H
¢dbopmynupoBath A ce0sl HOBBbIE 33/1a4M B yueOe M MO3HABATENbHOMN JesITeNbHOCTH, Pa3BUBATh
MOTHBBI U HUHTEPECHI CBOEH NM03HABATEIBHON AEATEIBHOCTH;

2) yMeHHMe CaMOCTOSITEJIbHO IUIAHUPOBAaTh MYTH JIOCT)KEHUS IieNiell, B TOM 4HCIe
aJIbTepHATUBHBIE, OCO3HAHHO BHIOMpaTh Hanbosee 3¢ (HeKTUBHBIE CIIOCOObI peIIeHUsT YUeOHBIX U
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[103HABATENbHbIX 3a/1a4;

3) yMeHue COOTHOCUTH CBOU JICHCTBUS C IUIAHUPYEMBIMU pE3yjibTaTaMH, OCYIIECTBIISThH
KOHTPOJIb CBOEH MAEATEIILHOCTH B MpOIECCE JOCTHKEHHS Pe3ysbTaTa, OMPEAEsTh CIOCOObI
JEWCTBUI B paMKax MPEIIOKEHHBIX YCIOBUH U TpeOOBaHUM, KOPPEKTUPOBATH CBOM JICHCTBHS B
COOTBETCTBUU C U3MEHSIOLIEHCS CUTYALUEH;

4) yMeHHE OIICHMBATh NPABWIHLHOCTH BBHIMIOJHCHHUS Y4eOHOW 3aqaud, COOCTBCHHBIC
BO3MOJKHOCTH €€ PeIlICHNUS,

5) BlajeHWe OCHOBAaMHU CAMOKOHTPOJS, CAMOOILICHKH, MPHUHATUS pEHICHUN W
OCYILIECTBJIEHUS] OCO3HAHHOTO BbIOOpA B YU€OHOM 1 MMO3HABATEIILHOM 1€ TEIbHOCTH;

6) yMEHHE OTpENCNATh MOHSITHS, CO3JaBaTh OOOOINCHWS, YCTaHABIMBATH AHAJOTHUH,
KJIACCU(UITUPOBATh, CAMOCTOSTEIHHO BBIOUPATH OCHOBAHUS M KPUTCPUU JUIS KIIACCHU(PUKAIUH,
yCTaHaBIWBATh IMPUYUHHO-CIICJICTBEHHBIC CBSI3M, CTPOUTH JIOTHYECKOE  PACCYXKIEHUE,
YMO3aKJIIOYeHHE (MHIYKTUBHOE, IEAYKTUBHOE M 110 aHAJIOTHUU) U JIeTIaTh BHIBOJIBI,

7) ymeHue co3/1aBaTh, MPUMEHSITh U MPE0OPa30BbIBATH 3HAKH U CUMBOJIBI, MOJIETTH U CXEMBI
JUTSI pelieHus yaeOHBIX U MO3HaBaTEIbHBIX 33]1a4;

8) CMBICIIOBOE UTEHUE;

9) ymeHue opraHuW30BHIBaTH y4€OHOE COTPYIAHMUYECTBO W COBMECTHYIO JACSTEIBHOCTH C
YUHUTEJIEM M CBEPCTHUKAMH; pab0OTaTh WHIMBUIYAIBHO U B TPYIINE: HAXOIUTh 00IIee pelieHne u
pazpeniath KOH(QIUKTH HAa OCHOBE COTJIACOBAHUS MO3UIIMI U yyeTa HHTEPECOB; GOPMYIUPOBAaTh,
apryMEHTHPOBATh U OTCTaUBAaTh CBOE MHEHHE;

10) ymeHHE OCO3HAHHO HCIIOJIb30BaTh pPEYEBBIE CPEACTBA B COOTBETCTBHM C 3ajadyeit
KOMMYHUKAITUU U1 BBIPOKEHHUS CBOMX YYBCTB, MBICICH M TOTPEOHOCTEH; IUIAaHUPOBAHUSA U
pPEryJISIliuA CBOEU AEATEIbHOCTH; BIIAJICHUE YCTHOW M MHUCBMEHHOW pPEYbI0, MOHOJOTHYECKOU
KOHTEKCTHOM PEUblo;

11) dopmupoBaHrne W pa3BUTHE KOMIIETEHTHOCTH B 00JIACTHU  HCIIOJIH30BAHUS
MH(POPMAITMOHHO-KOMMYHHKAITMOHHBIX TexHojorui (manee WKT- kommerenmmm), pa3BUTHE
MOTHBALlMM K OBJIQJCHUIO KYyJIbTYpOW AaKTUBHOIO TIOJIb30BaHUS CJIOBapsIMU U JIPYTUMH
ITOMCKOBBIMH CHCTEMAMUY;

12) dopMupoBaHue U Pa3BUTHE SKOJIOTHUYECKOTO MBIIIJICHUS, YMEHHUE MPUMEHSTh €ro B
MMO3HABATEIHbHOW, KOMMYHUKATHBHOHW, COLMAIBHOM MpakTHKe U  NpodecCHOHAIBHON
OpHUEHTALINH.

[IpeameTHbIe pe3ynbTaThl:

1) ¢opMupoBaHHe TPEACTABICHUI O MaTeMaTHKe Kak O METoJAe IO3HAHHS
NeHUCTBUTENLHOCTH, IO3BOJISAIONIEM ONUCHIBATh U U3Y4aTh PealibHbIE MPOLIECCHI U SABJICHUS:

OCO3HaHHE POJIM MaTeMaTUuKU B pa3BuTUU Poccuu u mupa;

BO3MOXHOCTh IPHUBECTH MPUMEPbl W3 OTEYECTBEHHON U BCEMUPHOW HCTOPUU
MaTeMaTHYeCKUX OTKPBITHIA U UX aBTOPOB;

2) pa3BuTHEe yMeHUil paboTaTh C y4eOHBIM MaTeMaTHYEeCKUM TEKCTOM (aHaJIM3UpOBaTh,
U3BJIEKaTh HEOOXOAMMYyI0 HWHGOpPMAlMI0), TOYHO M TPaMOTHO BBIpaXKaTh CBOM MBICIU C
MPUMEHEHHEM MaTeMaTUYeCKON TEPMHHOJIOTHMH ¥ CHMBOJHUKH, MPOBOIUTH KIAacCHU(pUKAIUH,
Joruyeckue 000CHOBaHUS, I0KA3aTeIbCTBA MATEMAaTHYECKUX YTBEPIKIACHUN:

OTIEpUPOBAHUE TOHATUSAMU: MHOXKECTBO, OJEMEHT MHOXECTBa, I[OJMHOXECTBO,
MIPUHAIICKHOCTh, HAXOXICHHE MepecedeHusl, OOBEAMHEHUS IMOJAMHOMXKECTBA B IMPOCTEHIINX
CUTYaIUsIX;

pelIeHne CIOKETHBIX 3a/1a4 pa3HbIX TUIIOB HA Bce apu(dMeTndeckue AeicTBUS,

MpUMEHEeHHEe croco0a MOUCKa PEIIeHUs 3aJayd, B KOTOPOM PACCYKJIECHHUE CTPOUTCS OT
yCIOBUS K TPpeOOBAHUIO MIIM OT TPeOOBAHUS K YCIOBHIO;

COCTaBJICHUE IJIJaHA PEIICHUs 3a/Ja4d, BBIJICJICHUE STAllOB €€ PEIICHUs, WHTEPHpETaLHs
BBIYUCIIUTENBHBIX PE3YIbTATOB B 3a/1a4€, UCCIEIOBAHKNE MOTYYEHHOTO PEIICHUS 3a1a4H;

HAaxO0’KJICHUE MPOLEHTA OT YMCia, YUCIA M0 IPOLEHTY OT HEro, HaX0XJACHHS MPOLIEHTHOTO
OTHOILIEHHUS JIBYX YHCEJI, HAXO0KICHUS MPOLIEHTHOTO CHUYKEHMSI WM MPOLEHTHOTO MOBBIIICHUS
BEITUYHHBL;



pelieHue JOTHYeCKUX 3a1ady;

3) pa3BUTHE MPEACTABICHUNW O YHWCIE M YHUCIOBBIX CHCTEMax OT HaTypalbHBIX [0
JNEHUCTBUTENBHBIX YHWCEN; OBJAJCHUE HABBIKAMHM YCTHBIX, MHUCbMEHHBIX, WHCTPYMEHTAIbHBIX
BBIUYHCIICHUI:

OTICpUPOBAHUE TOHITHIMH: HATypadbHOE YHCIO, IEJI0€ YHCIO, OOBIKHOBEHHAs JIPOOb,
JecsITUYHas ApoOb, CMEMIAHHOE YUCIIO, PAIIMOHATIBHOE YU CIIO, UPPAIMOHAIBHOE YUCIIO;

WCII0JIb30BAHNE CBOWMCTBA YMCENT U 3aKOHOB apH(PMETHUSCKUX OTEpAlUi ¢ YHCIaMU MPHU
BBITIOJTHEHUH BBIYUCIICHUN;

WCIIOJIb30BAHNUE MPU3HAKOB ACTUMOCTH Ha 2, 5, 3, 9, 10 npu BHINOJIHEHUN BHIYUCICHUHN U
pelIeHuu 3a/1a4;

BBITIOJTHEHUE OKPYTIICHUS YUCET B COOTBETCTBUU C MPABUIAMY,

CpaBHEHHUE YHUCET;

OIIEHUBAHME 3HAYCHHS KBAJIPATHOTO KOPHSI U3 TIOJIOKHUTEIIBHOTO 1IEeJIOT0 YHCIIa;

4) oBNaJieHUE CHUMBOJIbHBIM SI3bIKOM aireOphbl, MPpUEeMaMH BBITIOJIHEHUS TOXKIECTBEHHBIX
npeoOpa3oBaHUil BRIPAKEHUN, PEIICHNUs] YpaBHEHUH, CUCTEM yYPaBHEHHI, HEPAaBEHCTB M CHCTEM
HEPaBEHCTB; YMEHHUs MOJCIUPOBATh pPEAJIbHbIE CUTYaIlMUd Ha S3BIKE alreOpbl, HMCCIEI0BaTh
MMOCTPOCHHBIE MOJIENIM C UCTIOJIB30BAHMEM arrapara aareOpbl, HHTEPIPETUPOBATH MOTy4EHHBIN
pe3ynbTar:

BBITIOJTHEHUE HECJIOXKHBIX MpeoOpa3oBaHWil il BBIYUCICHHUS 3HAYEHUW YHCIJIOBBIX
BBIPQKEHUH, COJIEP)KAIMUX CTETNIEHH C HaTypaJlbHBIM IOKa3aTejleM, CTENEHH C IIeJbIM
OTPHIIATEILHBIM TTOKa3aTelieM;

BBITIOJTHEHUE HECJIOKHBIX TTPeoOpa30BaHMd MEBbIX, APOOHO PAIMOHATHHBIX BBIPAKCHUN U
BBIPQKEHUI C KBAJPaTHBIMU KOPHSMH; PACKpbIBaTh CKOOKH, MTPUBOJIUTH TOI0OHBIE ClIaraeMeble,
WCIIOJIh30BaTh (POPMYIIBI COKPAIIEHHOTO YMHOKCHHUSI;

peleHne JUHEHHBIX U KBAJPATHBIX YPAaBHCHU U HEPaBEHCTB, YPaBHEHUW W HEPABEHCTB,
CBOJSIIUXCA K JIMHEHHBIM WM KBaJpaTHBIM, CUCTEM YypaBHEHHI W HEPaBEHCTB, W300pakeHHE
pELICHUI HEPABEHCTB M MX CUCTEM Ha YMCJIOBOM MPSIMOM;

5) oBnaneHue cucTeMOl (YHKIIMOHAJIBHBIX MOHATUN, Pa3BUTHE YMEHUS HCIOJIb30BATh
(GyHKIHOHATBHO-TpaQUUECKUe MPeICTaBICHUs [Js pPEUICHUS pPAa3JINYHBIX MaTeMaTHUYECKUX
3a/1a4, JJI1 ONIMCAaHUs U aHAJIM3a peabHbIX 3aBUCUMOCTE:

ONIpENETICHUE TIOJIOKEHUSI TOYKM [0 €€ KOOpAMHATaM, KOOPAMWHATHI TOYKH [0 €€
MTOJIOKEHHUIO Ha INTIOCKOCTH;

HaxoXAeHue 1o rpaduky 3HAUeHUNW (GYHKIUH, OOJACTH ONpEICNICHUs, MHOXECTBa
3HaYeHUH, Hynel (YHKIUHU, TPOMEKYTKOB 3HAKOTIOCTOSHCTBA, MPOMEKYTKOB BO3pACTaHUS U
yObIBaHUS, HAMOOJIBIIIEr0 ¥ HAUMEHBLIEro 3HaYeHUs (PYHKIUY;

nocTpoeHue rpaduka JUHEHHON ¥ KBaIpaTUIHOU ()YHKIIHIA;

omnepupoBaHre Ha 0a30BOM YpOBHE MOHSATHSIMH: MOCIEA0BATEIBHOCTh, apudMeTHuecKast
MIPOrpeccusi, FTEOMETPUYECKast POTrPECCUsl;

WCIIOJIb30BAaHME CBOMCTB JIMHEHHOW M KBaJApaTHUYHON (YHKUMHA U UX rpaduKoOB MpHU
pElIeHNH 33724 U3 APYTHX y4EOHBIX MPEAMETOB;



2. Conep:xkanue y4eOHOr0 nmpeamera

DNEeMEHTBI TEOPUU MHOYKECTB U MATEMaTUYECKOM JIOTUKH .

MHoxecTBa U OTHOLIEHUSI MEXKIYy HUMU. MHOECTBO, XapaKTEPUCTUUYECKOE CBONCTBO
MHO)XECTBA,  3JIEMEHT MHOXECTBa, IIyCTOE, KOHEYHOE, OECKOHEYHOE MHOKECTBO.
[TogmuHoxecTBO.  OTHOLIEHWE  NPUHAUIEKHOCTH, BKIIOYEHMS, PaBEHCTBA.  DJIEMEHTHI
MHOKECTBA, CIIOCOOBI 3aJaHMs MHOKECTB, pACIO3HaBaHUE IIOJMHOXKECTB U 3JIEMEHTOB
IIOJIMHO>KECTB C UCIIOJIb30BaHUEM KPYroB Jiepa.

Omnepannu Hajy MHOKecTBamMu. llepeceuenne m oObeaMHEHHWE MHOXeCTB. PasHOCTB
MHO>KECTB, JIOTIOJJHEHHE MHOXeCTBa. MHTepnperanus onepauuii HaJy MHOKECTBAMU € TOMOLIbIO
Kpyros Diizepa.

OnemeHnTbl Jjiorukd. Ompenenenune. YTBepxkaeHus. Teopembl. Jloka3aTeiabCTBO.
Jloka3aTenbcTBO OT MPOTUBHOTO. Teopema, oOpatHas nanHoi. [Ipumep u koHTpIpUMeEp.

BrickasbiBanusa. VICTUHHOCTh M JIOKHOCTH BbICKa3biBaHUA. CIIO)KHBIE M TPOCTHIE
BbICKa3bIBaHUsA. Omnepanuy HaJl BHICKA3bIBAHUSMHU C MCIIOJIb30BAHUEM JIOTMUECKUX CBS30K: M,
WM, HE. Y CIIOBHBIE BBICKA3bIBAaHUS (MMILIMKALIUN).

Yucna:

Pannonanpupie uncina. MHOXeCTBO pallMOHaJIbHBIX 4Kcesl. CpaBHEHHE pallMOHAIbHBIX
yucen. JleMcTBUS C palMoOHaIbHBIMM 4uciiaMmH. [IpencraBieHre panyMoOHAIBHOTO YHCIIA
JECATUIHON TPOOBIO.

Wppaumonansupie uncna. [lonstue wuppaunvoHanbHOro uucia. Pacno3HaBaHue

HPPALHOHATBHBIX YHCEI. IIpUMephl JoKa3aTeabCTB B anrebpe. MppamuoHaIbHOCTh dicaa V2.
[Ipumenenne B reometpun. CpaBHEHUE UPPALMOHAIBHBIX YUCed. MHOXECTBO NIEHCTBUTEIBHBIX
qrces.

ToxnecTBeHHble MpeoOpa3zoBaHUS:

Uucnossie 1 OyKBEHHBIC BRIpaXKEHUS. BripaxkeHne ¢ mepeMeHHOW. 3HaueHUE BBIPAKCHHUS.
[ToncranoBka yKcen U BRIPAKEHUH BMECTO NTEPEMEHHBIX.

lenbie BbIpaxkeHus. CTeneHb ¢ HATypalbHBIM [OKa3aTeJleM M €€ CBOMWCTBA.
[IpeoOpa3oBanust BeIpaKEHUH, COAEpKAIIUX CTETIEHU C HATypaJIbHbIM [TOKa3aTeJIeM.

Opnounen, MHorowieH. JlelcTBHs C OJHOWIEHAMH M MHOTOWJICHAMH (CJIOXKEHHE,
BBIYMTAHUE, YMHOKEHHE). POPMYIIbI COKPAIIEHHOTO YMHOXEHHS: Pa3HOCTh KBAJApPaTOB, KBAapaT
CYMMBI M pa3HOCTH. Pa3nojkeHne MHOrouseHa Ha MHOXHUTENU: BEIHECEHHE OOLIEro MHOXKHUTENs
3a CKOOKM, TpYNIHPOBKA, MpUMEHEHHE (GOpPMYN COKpallleHHOro yMHOKeHHs. KBaapaTHbIN
TpEeXWIeH, Pa3JIoKeHHUE KBaIPATHOTO TPEXUIeHa Ha MHOYKUTEIH.

Jpo6HO-pannoHanbHble BeipakeHus. CTeneHpb ¢ 1enbiM Mmokasarenem. [IpeoOpasoBanue
JIPOOHO-TMHEWHBIX BBIPAKECHHI: CIOXKEHUE, YMHOXEHHE, neneHue. AnreOpanyeckas ApoOb.
JlomycTuMble 3HAa4YeHHs] MEPEMEHHBIX B JIPOOHO-pallMOHANbHBIX BbIpakeHusiX. CokparieHue
anrebpanveckux npoOeil. [IpuBenenue anreOpanueckux apoOeit k oOleMy 3HaMEHATello.
JeiictBust ¢ anreOpanuecKUMU JApoOsSMHU: CIIOKEHHE, BBIYUTAHHE, YMHOXKEHUE, JeJICHHE,
BO3Be/IeHUE B cTeneHb. [IpeoOpazoBanne BRIpKEHUN, COAEPIKAIIUX 3HAK MOTYIISL.

KBampatable kopHH. Apudmernueckuil KBaApaTHBIM KopeHb. [IpeoOpasoBanue
BBIpAXKEHUH, COAEpKAUIUX KBAJAPATHBIE KOPHU: YMHOXEHHE, JEJICHHE, BBIHECEHUE MHOKUTEIS
M3-TI0]1 3HaKa KOPHS, BHECEHUE MHOKHTEIIS 10J] 3HAK KOPHS.

VYpaBHEHUs 1 HEPABEHCTBA!

PaBenctBa. YwucinoBoe paBeHcTBO. (BOMCTBa YHCIOBBIX pPaBEHCTB. PaBeHCTBO ¢
IIEPEMEHHOM.



VYpaBHenus. Ilonarne ypaBHeHMSs M KOpHA ypaBHeHus. IlpeacraBienue o
paBHOCWIIBHOCTH ypaBHeHMUA. OOyacTh ompeneneHuss ypaBHEHHs (001acTh JOMYCTHMBIX
3HAYEHUH IEPEMEHHOMN).

JIuneliHOe ypaBHEHME W €ro KOpHM. PemieHue nMHENHBIX YypaBHeHUW. JIuHelHOoe
ypaBHEHHE ¢ mapameTpoM. KoimuecTBO KOpPHEH JMHEMHOTO ypaBHEHUs. PelieHue JMHEHHbIX
YpaBHEHUH C MapamMeTPOM.

KBagparHoe ypaBHeHue u ero kopHu. KBaaparHele ypaBHeHMs. HenoJsiHble KBajpaTHbIE
ypaBHEHUA. JIMCKpUMUHAHT KBaJpaTHOro ypaBHeHHsA. dopmyna KOpHEH KBaJApaTHOIO
ypaBHeHus. Teopema Buera. Teopema, oOpatHas Teopeme Buera. Pemienune kBagpaTHBIX
YpaBHEHHIA: UCIIOJIB30BaHKUE (POPMYIIBI ISl HAXOXKACHUS KOpHEH, rpadnuecKuil MeTo | pereHus,
pa3io’keHue Ha MHOXKHUTEIH, MoA00p KOpHEH ¢ ucnolib3oBaHueM Teopemsl Buera. Konnuectso
KOpHEH KBAJpPAaTHOTO TPEXWIEHAa B 3aBUCUMOCTM OT €ro JIUCKPUMMHAHTA. bHKBajgpaTHbIE
YpaBHEHUs. YPaBHEHHUs, CBOAUMBIE K JMHEHHBIM M KBaJpaTHbIM. KBajapaTHble ypaBHEHUsS C
I1apaMeTpPOM.

JpoOHOo-panioHaibHbIe  ypaBHEHHWsS. PemieHue  mpocTedmmx — ApoOHO-TUHEHHBIX
ypaBHeHUH. Pemenue IpoOHO-paliOHaNbHBIX YpaBHEHMH. MeToNbl pelIeHHsl YpaBHEHMIA:
METO/Ibl PaBHOCUJIBHBIX IPeoOpa3oBaHUM, METOJI 3aMEHbl NMEPEMEHHOM, rpapuuecKuil MeToJ.
Hcnonb3oBanue cBoicTB (yHKIMI NpH pemieHuu ypaBHeHHH. [Ipocreiimne uppanuoHaibHbie

ypaBHeHHs Buaa./f (X) = a, \/ f(x) = \/ g (x). YpaBHeHns Buga X' = a. YpaBHEHHS B IIEINBIX
quclnax.

Cucrembl ypaBHEHMI. YpaBHEHHME C JIByMs II€peMEHHbIMHU. JIMHEWHOE ypaBHEHHE C
nByMsi nepeMeHHbIMU. [Ipsimas kak rpaduueckas MHTepIpeTalus JHUHEHHOTO ypaBHEHHUS C
IBYMsI iepeMeHHbIMU. [loHATHE cucTeMbl ypaBHEeHHH. PelieHre cucteMbl ypaBHEeHUN. MeTo bl
pElIeHUs CUCTEM JIMHEWHBIX YpaBHEHHM € ByMs MepeMEeHHBIMU: TpadUuyecKuil METOJl, METO/
CJI05KEHUS, METOJI MOJICTAaHOBKHU. CHUCTEMBI JIMHEWHBIX YPABHEHHH C ITapaMETPOM.

HepaBenctBa. YwucnoBsie HepaBeHCTBA. CBOWCTBAa 4YHMCIOBBIX HepaBeHCTB. IIpoBepka
CIPaBEUIMBOCTH HEPABEHCTB IIPU 3aJaHHBIX 3HAYEHUSX IepeMeHHbIX. HepaBeHCTBO ¢
nepemenHoit. Ctporue u HecTporue HepaBeHcTBa. O0IacTh omnpeseNieHus: HepaBeHCTBa (001acTh
JOTYCTUMBIX 3HAYCHHWH TEepeMEHHOW). PemeHue IMHEHHBIX HepaBeHCTB. KBamgpaTtHoe
HEPABEHCTBO M €ro pelieHus. PenieHue KBagpaTHBIX HEPABEHCTB: HCIIOJIb30BAHHME CBOMCTB U
rpaduka KBaApaTUUYHONW (GYHKIMHU, METOJ HUHTEpPBAJOB. 3alUCh pEUICHHUs KBaJApPaTHOTO
HepaBeHCTBa. Perienue nensix 1 IpoOHO-palliOHAIbHBIX HEPABEHCTB METOI0M HHTEPBAJIOB.

Cucrembl HepaBeHCTB. CHCTEMBI HEPAaBEHCTB C OJHOW INepeMeHHOW. PemieHue cucrem
HEPAaBEHCTB C OJHOM MEepPEeMEHHOMN: TUHEHHBIX, KBaJApaTHIX. M300pakeHue pelieHus CUCTEMbI
HEPABEHCTB Ha YMCIOBOU MPAMON. 3alUCh PEIICHUS CUCTEMbl HEPABEHCTB.

DOyHKIUU:

[lonsitne ¢ynkuuu. JlekapToBel KOOpAMHATHL Ha MIockoctu. DopMmupoBaHue
MPEJICTAaBICHU O METalpeIMETHOM TOHATUU «KOoopauHaTh». CrocoObl 3amaHus (QyHKIU:
aHaMTUYEeCKUH, Trpadudeckudt, Tabmuunblid. I'padux ¢ynkuun. Ilpumepsr  ¢(yHKUMA,
MOJYy4aeMbIX B IMPOIECCE MCCIEIOBAHMS PA3JIMYHBIX PEATbHBIX MPOLECCOB U PEIICHUS 3aj]ad.
3navyeHue ¢pyHKuMU B Touke. CBoicTBa GyHKIMIL: 001acTh ONpeaAeIeHNs, MHOXKECTBO 3HAaUEeHUH,
HYIU, TMPOMEXYTKH 3HAKOTOCTOSHCTBA, YETHOCTH/HEUETHOCTh, MPOMEXKYTKA BO3pPACTaHHS U
yObIBaHMS, HanOoblllee U HauMeHbIee 3HaueHus. VccnenmoBanue (yHKIMM 1O ee rpaduky.
IIpencraBnenue o6 acumnTorax. HempepsiBHOCTh QyHKIIMU. KycouHo 3a1aHHbIE (QYHKIIMH.



Jluneitnas ¢ynkuus. CpoiictBa u rpadpuk ¢ynkumun Y = KX. CoiictBa u rpaduk
nuHeWHOW ¢(yHKkuuu. YrioBod koddduuumeHTt mpsimoi. Pacmonoxenue rpaduka JTUHEHHOM
(GyHKIMU B 3aBHCHUMOCTH OT €€ YIJI0BOTO Kod(duumeHnta u ceobomnoro wieHa. Haxoxnenue
KO3 PHUIIMEHTOB JTUHEHHON (QYHKIIUH 110 33/1aHHBIM YCIOBHSM: IIPOXOKJICHUE TPSMOI Yepes /Be
TOUYKHU C 33JaHHBIMU KOOPAMHATAMH, POXOKJCHUE MPSIMOKN Yepe3 JaHHYI0 TOUYKY MapajlieIbHO
JAHHOM TPSIMOM.

KBangpatnunas ¢yaxnms. CBoiictBa M TrpaduKk KBaapatnyHoW (yHkmmm (mapabona).
[Toctpoenue rpaduka KBaapaTuyHON (HYHKIMHU 1O ToukaMm. HaxoxkneHue Hynel KBaapaTHIHOM
GyHKIMH, MHOXECTBa  3HAYCHHWH, MPOMEKYTKOB  3HAKONOCTOSHCTBA,  IMPOMEKYTKOB
MOHOTOHHOCTH.

OO6partHast mponopuHoOHaTEHOCTh. CBOMCTBA PYHKITUU

y= g I'unepOora.

I'padukn ¢dynkmii. I[IpeoOpazoBanue rpaduka dynkiun y = f(X) mis moctpoeHwus
rpadukoB Qpynkuuii Buga y = af(kx + b) + c.

I'paduku pyHKIH Y =a +ﬁ, y=+x y=3% y =[x

[locnenoBarenpHOCTH M mporpeccuu. YucnoBas mocienoBaTeNbHOCTb. [IpumMepsl
YHCIIOBBIX TMOCJeNI0BaTeNbHOCTEH. beckoHeuHble mocienoBaTeNbHOCTH. Apudmernyeckas
nporpeccusi U ee cBoicTBa. ['eomerpuueckas mporpeccusi. opmyna oOIIero 4jieHa U CyMMBI
MepBBIX N UiIeHOB apudmMeTnyecko U reomeTpuyeckod mporpeccuit. Cxopsiasics
reoMeTpHruecKas porpeccusi.

Pemenne TexcToBBIX 3amad. 3amgadud Ha Bce apudMeTnueckue neicTBus. Pemenue
TEKCTOBBIX 3a7ad apudmeTrndeckuM crocobom. Mcmonbp3oBanue TaOIUIl, CXEM, YEPTEKEH,
JPYTUX CPENICTB MPEACTaBICHUS JaHHBIX NPU PEIICHUHU 3a/1a4ul. 3aJjaun Ha ABM)KEHUE, paboTy U
MOKYNKH. AHAIW3 BO3MOKHBIX CHUTyallMd B3aUMHOTO pAcIOJOXKEHUSI OOBEKTOB MpU UX
JBUKEHUH, COOTHOIICHHUSI 00bEMOB BBINOJHAEMBIX pabOT MpU COBMECTHOM paboTe. 3amaun Ha
4acTH, JOJIM, IPOLEHTHI. Perienne 3a1ay Ha HaAXOXACHHE YAaCTH YMCIIa U YUCHA [0 €ro YacTH.
Pemenue 3a1ay Ha npoueHTHl U Jou. [I[puMeHeHre nponopuuil mpy pelieHu  3a1ay.

Jlormueckue 3amaud. Pemienuwe norudeckux 3azad. PemieHue Joruueckux 3amad c
MTOMOIIBIO TaOHII.

OcHOBHBIE METOJbl pEHICHHs] TEKCTOBBIX 3ajad: apuPMETHUYECKUid, alreOpandecKuid,
nepebop BapuaHTOB. llepBuuHBbIe TMpeACTaBiICHUS O JPYTHMX METOJaxX pelieHus 3aaady
(reoMeTpuyeckre U rpaguIecKue METObl).

CraTucTka ¥ TeOpHsi BEpPOSITHOCTE:

Cratuctuka. TabmuyHoe U Tpaduyeckoe NPEACTaBIEHUE [AaHHBIX, CTOJOYAThIE U
KpyroBble JuarpamMmbl, rpadukd, NPUMEHEHUE JuarpaMM M TpadUKOB Uil OMHCAHUS
3aBUCHUMOCTEH peanbHBIX BEJIMYMH, HW3BJIeUeHHWE HHPOpMaNMK U3 TaONWll, AUarpamMm H
rpaduxoB. OmnucarenbHble CTAaTUCTHYECKHUE TOKa3aTelld YHWCIOBBIX HAa0OpOB: cpenHee
apupmeTHyecKoe, MeIuaHa, HauOoJblllee M HaWMEHbIlIee 3HaueHHs. Mepbl pacceuBaHUS:
pasmax, gucnepcusa. CiydailHas HW3MEHYMBOCTh. VI3MEHYMBOCTP IpU  HU3MEPEHHUSX.
3aKOHOMEPHOCTU B U3MEHYMBBIX BEINYMHAX.

Cnydaiinele coObiTusi. CiaydaifHble OMBITHI (3KCIIEPUMEHTHI), 3J€MEHTapHbIe CilydaiiHble
coObiTust  (Mcxonpl). BepostHocTH 31eMeHTapHbIX CcOObITHH. CoOOBITHS B CIy4alHBIX
SKCIEpUMEHTaX M OJaronmpUsATCTBYIOIIHME 3JEMEHTapHble COOBITHSA. BeposTHOCTH ciydyailHbIX
coObiTuil. ONBITEI € PAaBHOBO3MOXKHBIMM ~ 3JIEMEHTAapHBIMH  coObITHsIMH. Kiaccuueckue



BEPOSATHOCTHBIC OMBITHI C HCIHOJb30BAHMEM MOHET, KyOukoB. IlpencraBinenue coObITHil ¢
noMoIIbl0 auarpamm OJitniepa. [IpoTHBOMONIOKHBIE COOBITHS, OOBEJUHEHHWE M MEpeccueHue
cobObrtmii. [IpaBuno cioxkeHust BepositHocTel. CoywaiiHeiii  BeIOOp. IlpencraBiienue
JKCIEpUMEHTa B BHUAE JepeBa. HesaBucumble COOBITHS. YMHOXEHHE BEpOSTHOCTEH
HEe3aBUCUMBIX coObITHH. IlocienoBarenbHple He3aBHCHMBbIE HCHbITaHusA. llpeacraBieHue o
HE3aBHCHMBIX COOBITHSX B XKM3HM. MartemaTtuueckoe oxxujaHue. CBOMCTBa MaTeMaTH4ECKOIO
oxxuganus. [lonsTHe 0 3aKk0HE OOJIBLINX YHUCET.

OneMeHThl KOMOMHATOpUKH. [IpaBuiio yMHOKEHHS, NMEpPECTaHOBKH, (paKTOpHan 4YMCIa.
Coueranus u yucio coueranuil. ®opmyna uucna coueranuil. TpeyronapHuk Ilackang. OnbITel ¢
OOJIBIIMM YHMCIIOM PaBHOBO3MOJKHBIX 3JIEMEHTAPHBIX COOBITHIA. BblumcieHHnE BEpOSTHOCTEH B
OTbITaxX ¢ MPUMEHEHHUEM KOMOMHATOpHBIX Gopmyin. Ucneitanus bepuymau. Ycenex u Heynaya.
BepositHocTH cOOBITHI B cepuu ucibITaHUI bepHymim.

Hcropus marematuku. BO3HMKHOBEHHME MaTe€MaTWKM KaK HAyKH, JTalbl €€ pa3BUTHSL.
OcHoBHbIE pa3zenbl MaTeMaTUKHU. Bblgaromuecs MaTeMaTHKU M X BKJIAJ B Pa3BUTHE HAyKH.
beckoHEeYHOCTh MHOKECTBA MPOCTBIX YKceNl. Yncna U JJIMHBI OTPE3KOB. PanmoHanbHbIE YUCIa.
[TorpebnocTh B uppannoHaibHbix uncnax. lllkona [Mudaropa. 3apoxnenue anredpsl B Heapax
apudmeruxu. An-Xopesmu. Poxxnenne OykBenHoi cumBosiuku. 11. depma, ©. Buer, P. Jlexapr.
[TosiBneHne MeToa KOOPAMHAT, TO3BOJISIFOIIETO EPEBOAUTh T€OMETPUUECKHE OOBEKThI Ha S3bIK
anreopsl. [losBnenue rpagukos pynkuuid. P. lekapr, [1. @epma. 3agaua Jleonapno I1uzanckoro
(dubonauun) o kponukax, yuciaa OuboHauun. 3azaya o maxmaTHo nocke. Mctoku Teopun
BEPOSITHOCTEMN: CTpaxoBoe Neno, azapTHeie urpsl. b. Ilackans, . bepnymiu, A. H. Konmoropos.
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3. TeMaTH4ecKoe NJAHNPOBAHME, B TOM YHCJIe C y4eTOM padoyeil IporpaMmbl

BOCIIMTAHHUSA ¢ YKa3aHUEM KOJINIECTBA YaCO0B, OTBOJAMMbBIX HA OCBOCHHE KaKI0il TeMbl

TemaTuueckoe IuIaHUpPOBaHME M3YyueHMs anreOpel B 7—9 kiaccax BbIAEISET 3 uyaca B

Henento (102 gaca B rox).

Auaredpa 7 kaacc (105 u)
Ha3Banue Tembl pazaesna KonunuecrBo
4acoB
MarteMaTuuecKuil si3bIK 21
DyHKIHUSA 23
CreneHb ¢ HaATypaJbHbIM [TOKA3aTENEM 14
MHuorouseHsl 23
BepostHocTh 10
IToBTOpEHUE 13
Adaredpa. 8 kaace (102 u)
Ha3Banue Tembl pazaena KonnuectrBo
4acos
Panmonansueie Beipakenus. Beepoccuiickuit «Ypox LHudpo» 25
CreneHs C 1eJbIM [T0Ka3aTeleM 16
KBagparHbie KOpHU. YPOK, NOCBSIIEHHBIN JIHIO pOCCUICKON HAYKH 19
KBagpartusie ypaBHeHUs. Ypok «MaTemaTnka — Hapuia Hayk» B paMKax 21
HeJeNu MaTeMaTHKU
BepostHOCTB 7
IToBTOpEeHME 16
Auareopa. 9 kaacc (102 v)
Ha3Banue Tembl pa3jaena Kosn4yecTBo
4acoB
HepasenctBa. Beepoccniickuii «Ypok Hudpsy. 23
KBagparnunas yHkmms 22
Kophu n-it crenenn 13
[Iporpeccun. VYpok, nocBsmEHHBIA JIHIO POCCUICKON Haykd. Ypok 21
«MaremaTHKa — Iapulla HayK» B paMKax HeJIeJId MaTeMaTUKU
DeMEHTBl TEOPHH BEPOSITHOCTEN M CTATUCTUKHI 7
[ToBTOpEHME 16
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