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AHHOTaNMA K pado4eil nporpamMme 1o ajareope
7- 9 kaace
PaGouyas nporpamMmMma y4eOHOro npeaMera «AJiredopa» s 7-9 KJIaccoB COCTABJIeHA HA OCHOBeE:

- (bez[epanLHoro ToCyaapCTBEHHOI'O O6p&30BaTeJ'IBHOFO CTaHdapTa OCHOBHOI'O O6H.[€l"0 O6paSOBaHI/IH;

- aBTopckoit mporpammel FO.H. Makaperues, H.I'. Munarok u np. IIporpammer o anreope. //IIporpamMmmbl
o0mieo0pa3oBaTebHBIX yupexkaeHuil. Anredpa. 7-9 kmaccel. CocraBurens: BypmucrpoBa T.A. — M.:
[Ipocsenienue.

- Yue6noro miana MKOY Mokpo-Omnbxosckas CIII;

-OcHOBHOIT 00pa30BaTeNbLHOM MPOTpaMMBbl OCHOBHOTO 001Iero oopazoBanus MKOY Mokpo-OnbxoBckas
CIIL

Ilean u 3aga4n NporpaMmaeli:

OBJIaA€HUE CHCTEeMOH MAaTeMAaTHYeCKHX 3HAHUH M yMeHHﬁ, H606XOI[I/IMBIX JIA IIPpUMCHCHHA B
HpaKTI/I‘IeCKOﬁ ACATCIIBHOCTHU, U3YYCHUA CMCIKHBIX AUCHUIIINH, IPOJOJIKCHUA 06pa3013aH1/m;

HHTEeUIEKTYaJIbHOE Ppa3BUTHe, (OPMHPOBAHUE KAueCTB JIMYHOCTH, HEOOXOJUMBIX YEJIOBEKY JUIS
IOJHOLICHHOM »H3HM B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIX MAaTEeMaTHYECKOH JesTeIbHOCTH:
ACHOCTU W TOYHOCTH MBICJIM, KPUTUIHOCTHU MBINUICHUA, MHTYUIIUH, JIOTUYCCKOI'O MBIIIJICHUS, 3JICMCHTOB
QITOPUTMUYECKONH KYJIBTYpPbI, IMPOCTPAHCTBEHHBIX IPEJCTABICHUM, CHOCOOHOCTH K MPEOJOJICHUIO
TPYIHOCTEH;

(¢opmupoBanue npeacraBiaeHnii o0 UaEIX U METOJIaX MATEMATHUKH KaK YHUBEPCATBLHOTO S3bIKA HAYKH U
TEXHUKH, CPEACTBA MOJICTTMPOBAHUS SIBIICHUN U TTPOIIECCOB;

BOCIIUTAHUE KYJIbTYpPbl JUYHOCTH, OTHOIIEHUS K MAaTeMaTHKEe KaK K YacTu OOIIeueIoBeuecKoi
KYJIbTYpbI, UTPaOIIEel 0COOYIO POJIb B OOIIECTBEHHOM Pa3BUTHH.

B xoxe ocBoeHust CoACpKaHUA KypcCa yYalmuecs: mojay4arT BO3BMOKHOCTD:
Pa3BUTH MPEACTABJIICHHUA O YHUCJIC U POJIU BBIYMCIICHUH B YEJIOBEYECKOM IIPAaKTHUKCE,

chopMUpOBaTh MPAKTUYECKHE HABBIKM BBIIIOJHEHUS YCTHBIX, HHCbMEHHBIX, WHCTPYMEHTAJIbHBIX
BBIYUCIICHHUH, Pa3BUTh BEIYUCIUTEIbHYIO KYIbTYPY;

OBJIAJIETh CUMBOJIMYECKHM S3BIKOM anredpbl, BbIpadOTaTh (hOpMabHO-ONEpATUBHbBIE alredpandeckue
YMEHHMSI U HAyUYUTHCS IPUMEHATDH UX K PEIICHUIO MAaTEMaTHYECKUX U HEMAaTEMaTUYECKUX 3a/1ay;

U3Y4UTh CBOMcTBa U rpaduku (QYHKUMNA, HAYUUTHCS HCIOJIb30BaTh (YHKIMOHAIbHO-TpaduUecKue
MpEeJICTaBICHUS ISl OMUMCAHMS U aHaIN3a pealbHbIX 3aBUCUMOCTEN;

MOJIyYUTh MPEACTABICHUS O CTAaTHUCTUYECKHUX 3aKOHOMEPHOCTAX B peajbHOM MHpE U O pPa3IMYHBIX
crocob6ax ux n3ydeHus, 00 0COOEHHOCTAX BHIBOJOB U IIPOTHO30B, HOCAIINX BEPOSITHOCTHBIN XapakTep;

Pa3BUTH JIOTMYECKOE MBILIUIEHHE M PEYb — YMEHUS JIOTUYECKHM OOOCHOBBIBATH CY)KIEHUS, MPOBOAUTH
HECJIOKHBIE CHCTEMaTH3allui, MPUBOAUTH MPUMEPBl U KOHTPIPUMEPDI, HUCIIOJIb30BaTh PA3IUYHBIE S3bIKU
MaTeMaTUKH (CIIOBECHBIM, CHMBOJUYECKHM, Tpapuueckuil) ans WUIIOCTPAllUU, HWHTEPIPETALNH,



APTrYMCHTAIIUU U JOKA3aTC/IbCTBA,

chopMUpOBaTh NPEACTaBICHUS OO0 HM3y4aeMbIX MOHATUSAX M METOJaX KaK BaXKHEMIIUX CpelCcTBax
MaTeMaTHUYECKOTO MOJEIUPOBAHUS PEaTbHBIX MPOLIECCOB U SIBJICHUH.

KouTposb 3a ycBoeHHeM MpeMETHBIX KOMIETeHIUH B 7-9 Kilaccax OCYHIECTBIISETCS C IOMOIIBIO
cienyomux Gopm:
* caMoCToOsITeNNbHAs paboTa;
* MaTeMaTHYSCKHUI TUKTaHT;
* TECTHI;
* KOHTPOJIbHAs padoTa.
MNOACHUTEJIbHAS 3AIINCKA

YpoBeHb 00pa30BaHUsI: OCHOBHOE 0buee 0Opazosanue
Tun nporpammsl: 6a3zoeas npoepamma 1O MaTEMaTUKE
Cpok peanm3anuu pabodeit mporpamMmsl - 3 roja
Pabouas mporpamma 1o MaTemMaTHKe COCTaBjiI€HAa Ha OCHOBE DyHJaMEHTAJIILHOIO Spa COJAEpKaHUs
obmero o0Opa3oBaHHs, HAa OCHOBE COOpHHMKa paboO4YuMX NporpamMMm jis 00IIeo0pa3oBaTEIbHBIX
yupexjaeHui «Marematuka» 7-9 KI.  OCHOBHOro  oOmero oOpa3oBaHUS IO peAakiuel
FO.H.MakappiueBa U mnpuMepHOro Ttematudyeckoro miaaHupoBanuss no YMK T.A. Bypmucrpooil.
W3nmarensctBo  «lIpocemenue», 2014 wm  coorBercTByeT — TpeOoBaHusmu — DenepanrbHOroO
roCy/IapCTBEHHOT0 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOTO o01iero oopazoBanus (OI'OC O0O0).

Jns peanu3anuy JaHHOW MPOrpaMMBl HCIIONB3YIOTCS y4eOHUKH, BKIIOUEHHBIE B Ilepedens
yueOHUKOB, pEKOMEHOBAHHBIX U1 UCIIOJIb30BaHUS B 00pa3oBaTeNbHBIX yupexaeHusx PO na 2017-
2018 rr. u cootBercTBYIOLIMX TpeboBanusM PI'OC:

e Aunrebpa 7 kmacc: y4eO. ans oOmieoOpa3oBaTeNbHBIX OpPraHM3alUil C MPUIOKEHUEM Ha
anektponHoM Hocutene / [FO. H. Maxkapsiues, H. I'. Munmok, K. U. Hemkosa, C. b.
Cysoposa]; nox pen. C. A. TensikoBckoro. — 3 — e uza. — M.: IIpocsenienue, 2014.

e Anrebpa 8 xmacc: yue0. mist obmieobpasosar. yupexaenuit /[FO. H. Makapsrues, H. T.
Munarok, K. 1. Hemkos, C.b. CyBoposa]; nox pen. C. A. Tensaxosckoro. — 18 — e uzg.- M.:
[Ipoceemenne, 2014

e Aunrebpa 9 kmacc: yue6. ans oOmeoOpasosar. yupexaenuit / [FO. H. Makapeiues, H. T
Munnrok, K. Y. Hemkosa, C. b. CyBoposa]; moxa pea. C. A. TensikoBckoro. — 18 — e uzm. —
M.: IIpocBemenue, 2014

Jannas nporpamma ucnons3yercsa st YMK MakaperueB HO. H. u ap. yrBepxaennsiMm DenepaibHbIM
nepeyHeM y4yeOHMKOB. [l M3ydyeHuss Kypca pPEKOMEHAYeTCs KJIaCCHO-ypOuHash CHUCTeMa C
MCIIOJIb30BaHUEM PA3IMYHBIX TEXHOJIOTHH, POpM, METOJIOB O0yUYEHHUS.

CornacHo yueOHOMY IUIaHY Ha U3YYCHHE MAaTEMaTUKH OTBOUTCS:

Kuaace KosmnuyecTBO 4acoB B roj KosimuecTBO YyueOHBIX YaCOB B HeJleJI10
7 105 3
8 105 3
9 102 3
NUTOI'O 312

TemaTudeckoe TUTAHUPOBAaHHWE NpeAMeTa « MaremaTthka» Mo KaKAOMY KiacCy BXOISAT B
CTPYKTYpY JJaHHOH pabouel mporpaMMsl.

KanenmapHo — Temarmdeckoe TUIaHUPOBaHHE MpeaMmera «MaremMaTHkay M0 KaXIOMY KIaccy
BXOJIUT B CTPYKTYPY JaHHOM pabodel mporpaMMBbl B BHJI€ TTPHIIOKEHUH:

1. KTII nns 7 knacca (npunoxenue Ne 1)

2. KTII nns 8 knacca (mpunoxenue Ne 2)

3. KTII gns 9 kimacca (mputoxenue Ne 3)

1. TINTAHUPYEMBIE PE3YJIbTATBI U3YUEHUS KYPCA AJITEBPBI B 7 — 9 KITIACCAX




[TporpamMa obecrieunBaeT AOCTHXKEHHME CIENYIOIUX PE3yJbTaTOB OCBOEHHUS 00pa30BaTENIbHOU
pOTrpaMMbl OCHOBHOTO OOIIIero 00pa30BaHUs:
JIMYHOCTHBIE:

1) copMHUPOBaHHOCTH OTBETCTBEHHOT'O OTHOILICHHS K YYEHHMIO, TOTOBHOCTb M CIIOCOOHOCTH
00yJaroIuxcst K CaMOPa3BUTHIO U caMOOOpa30BaHMUIO HA OCHOBE MOTHUBALIMU K OOYYEHHIO U IIO3HAHUIO,
BBIOOpY JasibHEHIIero oopa3oBanusi Ha 0a3e OPUEHTUPOBKU B MHpE Ipodeccuii u mpopeccuoHaIbHBIX
IPEANOYTEHUH, 0CO3HAHHOMY IOCTPOEHUIO MHAMBUIYAJIBHOM 00pa30BaTEIbHOW TPAaeKTOPUH € YUETOM
YCTOMYMBBIX I03HABATEIbHBIX HHTEPECOB;

2) cpOpMHPOBAHHOCTH IIEJIOCTHOIO MHPOBO33PEHHs, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3sBUTHSI HAYKU U OOLLIECTBEHHOM MPAKTUKH;

3) cdopMHpPOBAaHHOCTH KOMMYHHUKATHBHOW KOMIETEHTHOCTH B OOIIEHWHM W COTPYAHHUYECTBE CO
CBEpCTHMKAMM, CTapIIMMH M MIAJIIUMH, B 00pa3oBaTelbHOH, OOILIECTBEHHO IOJE3HOH, Yy4eOHO-
MCCJIEI0BATENbCKOM, TBOPUECKOHN U IPYIMX BUJAX JAESITEIBHOCTH;

4) ymMeHue ACHO, TOYHO, TPAMOTHO HM3JaraTb CBOM MBICIM B YCTHOW M NHUCBMEHHOH peyH, MOHUMATh
CMBICJI IOCTaBJIEHHOM 3ajlauu, BbICTpauBaTh apryMEHTAIUIO, IPUBOAUTH IPUMEPHI U KOHTPIIPUMEDBI;

5) mpeacraBieHHEe O MaTEMAaTUYECKOM Hayke Kak cdepe deaoBedecKOH NesTeIbHOCTH, 00 3Tamax eé
pa3BUTHUS, O €€ 3HAYUMOCTH JJIs1 Pa3BUTHUS LIUBUIIM3ALINY;

6) KpPUTUYHOCTb MBIIUICHHUS, yYMEHHE paclo3HaBaTh JIOTMUECKH HEKOPPEKTHBIE BBICKA3bIBAHMUS,
OTJINYATh TUMOTE3Y OT aKTa;

7) KpeaTUBHOCTb MBIIIUIEHUS, THULIMATUBA, HAXO{UYMBOCTb, AKTUBHOCTb IIPH PEIICHUH aJIre0pandeckux
3az1ay;

8) yMeHHe KOHTPOJIMPOBATh MPOLIECC U Pe3yiIbTaT yueOHON MaTeMaTHYECKON AeATeNbHOCTH;

9) crmocoOHOCTh K 3MOIMOHAILHOMY BOCIPHUSTHIO MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, pEIICHUH,
pacCyXIACHUM.

MeTanpeaMeTHbIe:

1) ymMeHue caMOCTOSTENbHO IUIAHUPOBATh aJbTEPHATHUBHBIE IMYTH AOCTHXKEHHs LeJei, OCO3HaAaHHO
BbIOMpaTh Hanbosee 3PPEKTUBHBIE CITOCOOBI pelIeHUsI yYeOHbIX U TO3HABATENbHBIX 33/1a4;

2) yMEHHUE OCYLIECTBIISATh KOHTPOJIb 110 PE3YJIbTaTy U MO crocoly JeficTBUs Ha ypPOBHE MTPOU3BOJILHOTO
BHHUMAaHUS U BHOCUTh HEOOXOAMMbIE KOPPEKTUBBI,

3) yMeHuUe a/IleKBaTHO OLIEHUBATh MPABUIBHOCTh WM OIIMOOYHOCTH BBIOJHEHUs ydeOHOW 3amauu, eé
O00BEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ PELICHMUS;

4) oOco3HaHHOE BJAJCHHE JIOTUYECKMMHU JI€HCTBUSMHU OIpEJeNIeHUs] MOHATUH, 0000IeHus,
YCTAaHOBJICHUSI aHAJOTUM, KIAacCU(UKAIMM Ha OCHOBE CaMOCTOATEIHHOTO BBIOOpAa OCHOBaHUW U
KPUTEPUEB, YCTAHOBIIEHUS POJOBUIOBBIX CBS3EH;

5) yMmMeHHe ycCTaHaBIMBaThb HPHUUYMHHO-CJIEICTBEHHBIE CBSI3U; CTPOMUTH JIOTMYECKOE PaCCYyKIEHUE,
yMO3aKJIl04eHue (MHAYKTUBHOE, IeAYKTUBHOE U 110 aHAJIIOTHUHN) U BBIBOBI;

6) ymeHue co3gaBaTh, IPUMEHATh M MPEOOpPa30BbIBaTh 3HAKOBOCHMBOJIMUYECKHUE CPEACTBA, MOJIEIH U
CXEMBI JJIs pelIeHus1 y4eOHBIX U TO3HABATENbHbIX 3a/ay;

7) yMeHHE OpraHU30BBIBATH y4€OHOE COTPYIHHUYECTBO M COBMECTHYIO AESTENBHOCTh C YUUTEIEM U
CBEpCTHHKAMM: OIpPENeNATh IeNd, pachpenesneHre GyHKIUUNA U posield y4acTHHKOB, B3aUMOJEHCTBUE U
obmue cmocoOsl paboThl; yMeHHE paboTaTh B TpYIIE: HAXOAUTh OOIIee pEIIeHHE U pa3pemiaTh
KOH(JIMKTBHI HA OCHOBE COTJIACOBAHUS MO3ULIMI U yu€Ta HHTEPECOB; CIIyIIaTh NapTHEPA; GOpPMyIUpPOBaTH,
apryMeHTHPOBATh U OTCTauBaTh CBOE MHEHHUE;

8) cdopmMupoBaHHOCTH YyUeOHOW U  OOIIENONH30BATENBLCKOH KOMIIETEHTHOCTH B  00JacTu
HCIIOJIb30BaHusl HUH(OPMAIIMOHHO-KOMMYHUKAaIMOHHBIX TexHosorui (MKT-komnerenTHOCTH);

9) nepBoHauYaJIbHBIE MTPECTABICHUS 00 UJESAX U O METOJIaX MAaTeMAaTUKU KaK 00 YHHUBEpPCAJIbHOM S3bIKE
HAyKH U TEXHHUKH, O CPEJCTBE MOAEIUPOBAHNUS SIBJIEHUHN U MPOIIECCOB;

10) ymeHue BHIETh MaTeMaTHUYECKYyl0 3aJjadyy B KOHTEKCTE MPOOJEMHON CHUTyalluM B JPYTUX
JTUCIUIINHAX, B OKPYKAIOIIEeH XKU3HU;

11) yMeHue HaxoIuThb B pa3IMYHBIX HCTOUYHUKAX HHPOPMALUIO, HEOOXOAUMYIO MJsl PELICHHS
MaTeMaTHYeCKUX MpoOjeM, U MPEeACTaBIATh €€ B MOHATHOM (opMe; NPUHUMATh PEIIEHUE B YCIOBUSX
HETIOJIHOM 1 U30BITOYHOM, TOUHON M BEpOSTHOCTHON MH(pOpMaIum;

12) ymeHne moHUMAaTh U UCIOJIb30BaTh MaTeMaTUYECKHE CPEJCTBA HATSAHOCTU (PUCYHKHU, YEPTEXKH,
CXEMBI U JIp.) AJIs WILTIOCTPALMK, UHTEPIIPETALINN, apTyMEHTALUH;



13) yMeHue BBIIBUIaTh I'MIIOTE3bl NIPHU pEIIEHUM y4eOHBIX 3ajady M IMOHUMAaTh HEOOXOIUMOCTb MX
IIPOBEPKU;

14) ymeHue NpUMEHSTh MHIAYKTUBHBIE U JIE€AYKTHUBHBIE CIOCOOBI PACCYXKAECHUH, BUIETh pa3IMyHbIC
CTpaTeruy pelieHus 3a/1ay;

15) noHuMaHue CyIIHOCTH AJITOPUTMHUECKUX MPEANUCAHUNA U yMEHHE JeHCTBOBATh B COOTBETCTBUU C
IPEJJI0KEHHBIM aITOPUTMOM;

16) ymeHHEe caMOCTOSATENIBHO CTaBUTh 1I€JIU, BEIOUPATh U CO3/1aBaTh aAJITOPUTMBI JJIsl PELICHUs y4eOHbIX
MaTeMaTUYECKUX NpodIIeM;

17) yMeHue IUlaHUpOBaThb M OCYILECTBIIATH JEATEIbHOCTb, HANpABICHHYIO Ha pELICHHE 3a/1ad
HCCIIE0BATEIBCKOTO XapaKTepa.

npeaMeTHbIe:

1) ymenue paboraTb ¢ MaTeMaTHYECKHMM TEKCTOM (CTPYKTYpUpPOBAaHUE, W3BJICUYEHHE HEOOXOAUMOM
UH(POPMALIMK), TOYHO M TPaMOTHO BBIPAXKAaTh CBOM MBICIM B YCTHOW M MHCbMEHHON pe4d, MPUMEHSS
MaTEMAaTHYECKYl0 TEPMHUHOJOTHMI0O M CHUMBOJIMKY, HCIOJIB30BAaTh Ppa3JIM4YHbIE SA3BIKM MaTEMaTHKH
(cIoBecHBIN, CUMBOJIMYECKH, TpaduuecKuii), 000CHOBBIBATh CY)KICHHS, MPOBOJUTH KIACCHU(PHUKAIHIO,
JIOKa3bIBaThb MATEMaTUUYECKUE YTBEPKICHUS;

2) BianeHue O0a30BbIM IOHATUHHBIM anmapaToM: HMETh MPEACTAaBIEHUE O YHUCIe, BiaJeHUE
CUMBOJIBHBIM  SI3bIKOM  anreOpbl, 3HAHHWE  JJIEMEHTAPHBIX  (YHKIMOHAJIBHBIX  3aBUCHMOCTEH,
(dbopMupOBaHUE NPEICTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaJIbHOM MHUPE U O PA3IUYHBIX
crioco0ax ux u3ydeHust, 00 0COOEHHOCTSIX BBIBOAOB M IIPOIHO30B, HOCAILIMX BEPOSITHOCTHBIN XapakTep;

3) yMeHM€ BBINOJIHATH ajaredpanyeckue npeoOpa3oBaHUs pPallMOHAIBHBIX BBIPAXKEHUH, IPUMEHATh UX
JUId peleHHss Y4eOHBIX MaTeMaTHM4YecKMX 3aJad W 3aJay, BO3HHUKAIOIIUX B CMEXHBIX Y4eOHBIX
npeaMeTax;

4) yMeHue mHojb30BaThCs MaTeMaTHUYECKUMHU (OPMYIaMU U CAMOCTOSATENIBHO COCTABIATH (HOPMYIIbI
3aBHCUMOCTEH MEXly BETMUYNHAMH HAa OCHOBE 00OOIIEHHUS YaCTHBIX CIIy4aeB M SKCIICPUMEHTA;

5) yMeHue pemiaTh JUHEHHbIE M KBaJpaTHbIC YpPaBHEHHs U HEPABEHCTBA, @ TAaKXKe MPUBOAUMBIE K HUM
YpaBHEHHUs, HEPaBEHCTBA, CHCTEMbI; MPUMEHITh TpaduyecKue NPEICTaBICHUS MJs pElIeHUus WU
VICCIIEJOBAHMSI YPABHEHM, HEPABEHCTB, CUCTEM; IPUMEHATH [TOJIyYEHHBIE YMEHMS IS PELICHUS 3a1a4 U3
MaTeMaTUKH, CMEXHBIX MPEAMETOB, IPAKTUKY;

6) oBnajeHue CHUCTeMOW (DYHKIIMOHANBHBIX MOHATUH, (YHKIMOHAIBHBIM SI3BIKOM M CHUMBOJIHMKOH,
YMEHHE CTpOUTh Tpapuku (YHKIUH, ONUCHIBATH HUX CBOMCTBA, HCIIOJIb30BaTh (PYHKIIMOHAIBHO-
rpadpuyeckue TMpeJCTaBleHUs I ONHCAHWA M aHalM3a MaTeMaTHYeCKuX 3a7ad U  peaslbHbIX
3aBUCHUMOCTEH;

7) oBIaJeHHE OCHOBHBIMU CIIOCOOAMM NPEACTABICHUS M aHAJIM3a CTATUCTUYECKUX IAHHBIX; YMEHHE
pemaTh 3aJJa4l Ha HaX0K/IEHUE YaCTOThI U BEPOSITHOCTH CIIy4alHbIX COOBITHIA;

8) yMeHHe MPUMEHATh U3yYCHHbIE MOHATHSL, PE3YJIbTaThl U METOABI IPU PELICHUH 33Ja4 U3 pa3IUYHbIX
paszenoB Kypca, B TOM YHCII€ 3a/1a4, HE CBOJSILUXCS K HEMOCPEICTBEHHOMY NMPUMEHEHHIO M3BECTHBIX
aJITOPUTMOB.

PAIIMOHAJIBHBIE YUCJIA
Buinycknux nayuumes:

1) moHMMAaTh 0COOEHHOCTH JIECITUIHON CHCTEMBI CUNCIICHHS;

2) B1ageTh MOHATUSAMH, CBA3aHHBIMU C JIEIMMOCTBIO HATYPAJIbHBIX YHCEIT;

3) BbIpaXkaTh 4Kca B SKBUBAJICHTHBIX (popmax, BeIOMpasi Harbolsiee MOAXOAAILIYI0 B 3aBUCUMOCTH OT
KOHKPETHON CUTYalluH;

4) cpaBHUBATh U YIOPSAOYMBATH pallMOHAILHBIE YUCIIA;

5) BBINOJHATH BBIUMCICHMS C PallMOHAIBHBIMM YHCJIAMM, COYETas YCTHBIE M IUCBbMEHHBIE NMPUEMBI
BBIUMCJICHUM, TPUMEHSTh KaJIbKYIATOD;

6) UCHOJB30BATH MOHATUS U YMEHUs, CBA3aHHBIE C MPOMOPIHMOHAIBHOCTHIO BEJIMYMH, MPOLIEHTAMU B
XO0Jle pelIeHHs MaTeMaTHYeCKUX 3aJad M 3aJad U3 CMEXKHBIX IPEJIMETOB, BBINOJHATH HECIIOXKHBIE
IIPAKTUYECKHUE PACUETHI.

Buinyckuux nonyuum 603Mo#CHOCHb:
1) N03HAaKOMUTHCS € MO3ULMOHHBIMU CUCTEMaMU CUHCIIEHHS C OCHOBAHUSMH, OTINYHBIMU OT 10;
2) yriiyOuTh U pa3BUTh IPEJCTABICHUS O HATYPAJIbHBIX YUCIIAX U CBOMCTBAX JEIMMOCTH;



3) Hay4HThCS HCHOJNB30BAaTh MPUEMBI, PAHOHAIU3UPYIOIINE BBHIYUCICHUS, NMPHOOPECTH HPHUBBIUKY
KOHTPOJIMPOBATH BBIYHUCJICHUS, BBIGI/Ipa}I HO,Z[XOI[SIH_[I/Iﬁ AJId CUTyalluu c1roco0.
JIEVCTBUTEJBHBIE YUCJIA
Buinycknuk nayyumecs:
1) ucronb30BaTh HaYAIBHBIC IPEICTABICHUS O MHOXKECTBE JICHCTBUTEIIBHBIX YUCEIT;
2) BaieTh NOHATHEM KBaJPaTHOI'O KOPHS, IPUMEHSTH €T0 B BHIYMCICHUSX.
BblnyckHuK nomyuum 03MONCHOCHb.
1) pa3BUTH IpEICTaBICHUE O YUCIE W UYUCIOBBIX CHCTEMAax OT HATypaJbHBIX /10 JEHCTBUTEIBHBIX
YHCEI; O POJIM BBIYHCIICHUI B YEIIOBEUYECKOM MPAKTHKE;
2) pa3BUTh M YIIIyOMTh 3HAHUS O JCCATUYHOH 3aIlliCH JCHCTBUTENBHBIX YHceN (MEPUOAMYECKHE U
HETEePUOJHUECKUE TpooH).
N3MEPEHUS, IPUBJINKEHUS, OHEHKHN

Buinycknux nayuumcsi:

1) wucnonp3oBaTh B XOJ€ pEIHIEHHUS 3a/Jad dJIEMEHTApHbIE IPEACTABICHUS, CBSI3aHHBIE C

npUOIMKEHHBIMU 3HAYEHUSIMH BEJTMYHUH.
Buinycknux nonyuum 603moxicHocmy:

1) MOHATH, YTO 4YMCIOBBIE JAHHBIE, KOTOPbIE MCIIOJIB3YIOTCS S XapaKTEepPUCTUKH OOBEKTOB
OKPY’KAIOIIEro MHUpA, SIBJISIFOTCS MPEUMYIIECTBEHHO NMPUOIMKEHHBIMU, YTO MO 3aIMCH NPUOIMKEHHBIX
3HaYeHUH, colepKaluxcs B HMH(DOPMAIMOHHBIX HCTOYHHMKAX, MOXHO CYAUTh O TOIPEIIHOCTH
IpUOIKEHNS;

2) MOHATbH, YTO MOTPEUIHOCTb PE3yJIbTaTa BBIYMCICHUN JOJDKHA OBITH COM3MEpPHUMA C MOTPELIHOCTHIO
UCXOJHBIX TaHHBIX.
AJITEBPANYECKHUE BBIPA’KEHUSA
Buvinycknux nayuumces:

1) BiajgeTb NOHATHSAMHM «TOXKIECTBO», «TOXKAECTBEHHOE IpeoOpa3oBaHME», pellaTh 3a7aud,
coJieprkalire OyKBeHHbIE JaHHbIE; padoTaTh ¢ popMyIamMu;

2) BBINOJHATH NPeoOpa30BaHUS BHIPAKEHUH, COJAEpXKAIUX CTENEHH C LEeJNbIMH IOKa3aTels MU |
KBaJIpaTHbIE KOPHU;

3) BBINOJHATH TOXJIECTBEHHbIE MpPe0oOpa30BaHUs PAIMOHAIBHBIX BBIPAXKEHWH HAa OCHOBE MpPaBUII
JeMCTBUI HaJl MHOTOYWIEHAMHU U aJlreOpandyeckuMH Ipo0siMu;

4) BBINOJIHATH Pa3I0kKEHNE MHOTOUJICHOB HA MHOYKHUTEIH.
Buinycknux nonyuum 603mMoxicHOCb:

1) HayuuTbCs BBINOJHATH MHOTOIIArOBbIE MPEOOpPa30BaHMs PALMOHAIBHBIX BBIPAKEHUH, MPUMEHSSA

HIMPOKUH HAOOp CIIOCOOOB U MPUEMOB;
2) mpUMEHATh TOXIECTBEHHbIE NMPeoOpa3oBaHMs JUIsl PEIICHUs 3ajau U3 pa3IMyHBIX pa3JesioB Kypca
(Hampumep, ISt HAX 0K JACHHUST HAanOOJIBIIIET0/HAUMEHBIIIETO 3HAYCHUST BRIPAKECHHUS ).
YPABHEHUA
Buvinycknux nayuumces:

1) pemars OCHOBHBIE BMJbl DPALMOHAIBHBIX YPABHEHMHM C OJHOM IEPEMEHHOM, CHCTEMBI ABYX
YpaBHEHUH C IBYMsI IEPEMEHHBIMU;

2) MOHMMAaTh YpPaBHEHHE KaK BaXHEUIIYI0 MaTeMaTHYECKYI0 MOJENb I ONMUCAHUS U H3Yy4eHUS
pa3HOOOpa3HBIX pealbHbIX CUTYAllUH, pelaTh TEKCTOBbIE 3314l aIreOpandeckuM METOA0M;

3) npuMeHATH TpapuuecKue MpeACTaBICHUS I UCCIIECIOBAaHUS yPaBHEHUH, UCCIEIOBAaHUS U PEIICHUS
CUCTEM YPaBHEHUH C ABYMS [I€PEMEHHbBIMHU.

BoinyCKHUK NOIYYUM 803MOHCHOCb.

1) oBinazeTh cHeNUaIbHBIMU NpPUEMAMU pPELICHHUs YPaBHEHUH M CHCTEM YpaBHEHM; YBEpEHHO
NPUMEHSTh anmapar yYpaBHEHWH [UIS peHIeHUs pa3HOOOpasHBIX 3a7ad W3 MaTeMaTHKH, CMEXHBIX
IPEIMETOB, TPAKTHUKH;

2) mpuUMEHATh TpaduyecKue NPEACTaBICHUS Ul HCCICIOBAHUS ypaBHEHWH, CHUCTEM YpaBHEHHH,
coJepKalx OyKBeHHbIE KO3()(DUITUSHTBI.

HEPABEHCTBA
BuinyckHuk nayuumcsi:



1) noHMMAaTh U TPUMEHATH TEPMUHOJIOTHIO M CHMBOJIMKY, CBS3aHHbIE C OTHOLICHHEM HEPaBEHCTBA,
CBOMCTBA YUCJIOBBIX HEPABEHCTB;
2) pemiath JWHEWHBIE HEPABEHCTBA C OJIHOM TEPEMEHHOM M WX CHCTEMBI, pEIlaTh KBaJpaTHBIC
HEPABEHCTBA C OMOPOH Ha rpaduuecKkue mpeIcTaBICHIS;
3) npUMEHATH anmnapar HEPaBEHCTB VIS PEIICHUs 3a/1a4 U3 Pa3IUUHbIX pa3AesioB Kypca.
Buinycknuux nonyuum 603mMo#CHOCMb HAYYUMBCAL:
1) pasHOOOpa3HbIM NMpUEMAM JTOKa3aTeNbCTBA HEPABEHCTB; YBEPEHHO MPUMEHSATH alrnapaT HEpaBEHCTB
JUTSL PEIICHUS PA3HOOOPA3HBIX MaTEMATHYECKHUX 3a1a4 U 3a71a4 U3 CMEXKHBIX MPEMETOB, IPAKTHKH;
2) mpuUMeHSTHh rpauuecKkue IMPeACTaBICHUS [Js UCCIIEJOBAaHMUS HEPaBEHCTB, CHCTEM HEPAaBEHCTB,
cojiepKamux OyKBeHHbIC KOADPHUITUEHTHI.
OCHOBHBIE NIOHATHUA. YUCJIOBBIE ®YHKIIUAN

Buinycknux nayuumcsi:

1) moHMMaTh W HCHOJB30BATh (PYHKIMOHAIbHbIE IOHATHS U S3bIK (TEPMHUHBI, CHUMBOJIMYECKHE
0003HaueHUs ),

2) ctpouTh rpaduKu IEMEHTApHBIX (PYHKIMN; UCCIEI0BATh CBOMCTBA YNUCIOBBIX (DYHKIMI Ha OCHOBE
U3yUYCHHUSI TTOBEICHUS UX IPaUKOB;

3) noHumarh (QYHKIMIO KaK BaXHEHUIIYH0 MaTeMaTHYeCKyK MOJENb Ui OMMCAaHHs IPOLECCOB U
SBJICHUN OKPY)KAIOIIEro MHpa, NPUMEHATh (PYHKLIMOHAJIBHBIM S3bIK Ui ONUCAHMUSI M MCCIEA0BaHUS
3aBUCUMOCTEHN MeX 1y (PU3MUECKUMH BETMUNHAMU.

Buinycknux noayuum 603mModiCHOCHb HAYYUMbCAL:

1) mpoBOIUTH HCCIENOBaHMS, CBS3aHHbIE C M3YyYCHHMEM CBOMCTB (YHKUUH, B TOM YHUCIE C
UCIIOJIb30BaHUEM KOMIIBIOTEPA; Ha
OCHOBE TI'paMKOB M3Y4eHHBIX (YHKUMH CTpPOUTH Oojiee ClIOKHBbIE I'paduKd (KyCOYHO-33JaHHBIE, C
«BBIKOJIOTBIMMY» TOYKaMH U T. I1.);

2) wucnosib30BaTh (YHKIMOHAIBHBIE MPEACTABIECHUS W CBOMCTBA (YHKUMHA [ pelIeHus
MaTeMaTUYEeCKUX 3aJa4 U3 Pa3IMYHbIX pa3/iejoB Kypca.
YUCJIOBBIE ITOCJIEJOBATEJBHOCTH
Buinycknux nayuumcsi:
1) HOHUMATh U MCIIOJIB30BATh S3bIK MOCIIE0BATEILHOCTEHN (TEPMUHBI, CHMBOJIMYECKHE 0003HAYEHNUS);
2) npuUMeHsITh (POPMYJIbl, CBA3aHHbBIE C ApU(PMETUUECKON U TEOMETPUUECKON IPOrpeccusiMU, U armapar,
c(OpPMHUPOBAHHBIN IPU U3YUYEHUH JPYTUX pa3/eioB Kypca, K peIIeHHIO 33/1a4, B TOM YHCJIe ¢ KOHTEKCTOM
W3 peAIbHOM KU3HH.

Buinycknux nonyuum 603MOHCHOCHb HAYYUMbCA:

1) pematb KOMOMHUPOBAHHBIE 33/1a4M ¢ IPUMEHEHHEM (POPMYJI N-TO WieHa U CyMMBbI IIEPBBIX N YWICHOB
apu(QMeTUYecKOil M TEOMETPUYECKOW NpPOrpeccuil, MpUMEHssi MpU OSTOM anmapaT ypaBHEHHH u
HEPABEHCTB;

2) moHUMaTh apu(METHYECKYIH0 U TEOMETPHUYECKYIO0 MpOorpeccud Kak (YHKIUH HaTypajJbHOTO
apryMeHTa; CBS3bIBaTh apU(PMETHUECKYIO MPOTPECCHI0 C JIMHEHHBIM POCTOM, T'€OMETPHUECKYI0 — C
9KCIIOHEHIIMAILHBIM POCTOM.

OIMUCATEJIBHASA CTATUCTHKA

Buinycknux  Hayuumcs UCIIONB30BaTh NPOCTEHIINE CHOCOOBI IMPEJICTaBICHUS M aHaIM3a
CTaTUCTUYECKUX JaHHBIX.

Buinycknux nonyuum 603modchocms IpUOOPECTH NEPBOHAYAIBHBIN OMNBIT OpraHu3anuu coopa
JAHHBIX MPHU TPOBEJCHUU OMpPOCa OOIIECTBEHHOIO MHEHHS, OCYIIECTBIATh MX aHAJU3, MPEICTABIATH
pe3yNbTaThl OIpoca B BUAE TaOIUIIbI, JHarpaMMBbl.

CJIYYAHMHBIE COBBITHUA U BEPOATHOCTD

Buvinycknux nayuumcs HaxoIuTh OTHOCUTEIBHYIO YaCTOTY U BEPOATHOCTH CIy4aitHOTO COOBITHSI.

Buinycknux nonyuum 603mMoxcHocms IPUOOPECTH OTBIT MPOBEACHHS CITyYaiHBIX SKCIIEPUMEHTOB,
B TOM YHCJIE C IOMOILBIO KOMIIBIOTEPHOTO MOZCINPOBAHNSA, HUHTEPIIPETALUN UX PE3YIbTATOB.

KOMBHHATOPHUKA

Buinycknux nayuumcs pemiatb KOMOMHATOPHBIE 33Jayd Ha HAXOXJEHHE 4YUCIa OOBEKTOB WIIU
KOMOUWHAITHA.



Buinycknux noayuum 603MO04CHOCMb HAYYUTHCSI HEKOTOPBIM CIECLMAIBHBIM IPUEMAaM PELICHUS
KOMOWHATOPHBIX 3a/1a4.

2. COAEPKAHUE KYPCA AJITEBPBI B 7 - 9 KNTACCAX

APUDPMETHUKA

PannonanbHbie yncia. Paciimpenne MHOKECTBA HATYPAJIbHBIX YMCEIl 10 MHOXKECTBA LIETIBIX.
MHoOkecTBa LEeNbIX YUCeIl JO MHOYKECTBA PalMOHAIbHBIX. PalilnoOHaIbHOE YMCIIO KaK OTHOLIEHUE M N,
IZie T — LIEJIOE YUCIIO, N — HaTypainbHoe. CTENeHb ¢ LebIM IToKa3areneM. [IeiCTBUTENbHbIE YUCIIA.
KBanpaThsiii kopeHb u3 uncia. KopeHb TpeTbell CTeneHu. 3anuch KOPHEH ¢ IOMOIIbIO CTETIEHHU C
IpoOHBIM noka3zaresneM. [loHsaTre 06 uppannoHaaIbHOM dncie. MppaluoHanbHOCTh Yucia U
HECOU3MEPUMOCTb CTOPOHBI M JMaroHaiu KBajpata. JlecaTHuHble IpUOJINKEHNS UPPALMOHATIbHbIX
yricen. MHOXKeCTBO JEHCTBUTENBHBIX YMCEIT; IPEACTABICHUE JICHCTBUTEIBHBIX YHCENl OECKOHEUHBIMU
JecATUYHbIMU Jpo0saMu. CpaBHEHHE AecTBUTENbHBIX uncen. KoopaunatHasa npsmas. M3o0paxenue
yycell TOYKaMHU KOOPAVMHATHOU NPsAMOM. YHCI0BBIE IPOMEKYTKH.

N3mepenns, npudan:keHns, oeHKH. PazMepbl 00bEKTOB OKpYKaOLEro Mupa (ot
AJIEMEHTApHBIX YacTUll 10 BeceneHnHoit), IIUTeNbHOCTD MTPOLIECCOB B OKpYKarolleM Mupe. Boiaenenue
MHOXHTEJsS] — CTENEHU JIeCATH B 3anuck yucia. [TpubnnxéHHoe 3HaueHne BeTMYUHBL, TOYHOCTb
npubmkenus. [Ipukuaka v olleHKa pe3ynbTaToB BEIUMCICHUN.

AJITEBPA

Auredpanyeckne BbIpakeHMsl. bykBeHHbIE BbIpaKE€HUS (BBIPAKEHUS C IEPEMEHHBIMU ).
YucnoBoe 3HaueHne OyKBEHHOI'O B bIpaxkeHus. JlonycTumele 3HaueHus nepeMeHHsbIx. [loncTtanoBka
BBIpaXXEHHUI BMeCTO nepeMeHHbIX. [IpeoOpa3zoBaHyie OyKBEHHBIX BbIPA)KEHUI Ha OCHOBE CBOWCTB
apupmeTnueckux aencTBuil. PaBeHCcTBO OyKkBeHHBIX BbIpaxkeHul. ToxaecTBo. CTeneHb ¢ HaTypajlbHbIM
mokasareiieM u e€ cBoiicTBa. OqHouIeHBI M MHOrOWIeHEl. CTereHs MHorowieHa. Cllo)keHHe, BRIUYUTAaHUE,
YMHOXEHHE MHOTOWIEHOB. DOpMYyJIbl COKPAIIEHHOTO YMHOXKEHHU: KBaJApaT CYMMBI U KBaJlpaT Pa3HOCTH.
dopmyia pazHOCTH KBaJpaToB. [IpeoOpa3oBanue 1e10ro BeIpaKeHUs B MHOTOWIEH. Paznoxenne
MHOT'OYJIEHOB Ha MHOKUTENHU. MHOrousnensl ¢ ogHoi nepeMeHHoi. Kopenbs MHorownena. KsagparHerii
TpEXWIEH; pa3I0kKEeHHE KBaIPpaTHOIO TPEXWIEHA HA MHOXKUTENN. AnreOpanueckas Apodb. OcHOBHOE
cBOMCTBO anredpanyeckoi Apodu. CroxeHue, BEBIMUTaHUE, YMHOXKEHUE, JIeNIeHHE anreOpanuecKux
npobeil. CterneHsp ¢ enbIM IoKa3aTenaeM U e€ cBoiicTBa. PalinoHanbHble BRIPAKEHUS U UX
npeoOpa3oBanus. [lokazarenbcTBo ToxkaecTB. KBaapaTHbie kopHU. CBOMCTBA apU(PMETHUECKUX
KBaJIpaTHBIX KOPHEH U UX IPUMEHEHHE K TPEOOPa30BAHUIO YNCIIOBBIX BHIPAXKEHUI U BHIYUCICHUSIM.

YpaBHeHnusi. YpaBHeHue ¢ oqHoN nepeMeHHoi. Kopens ypaBHeHHs. CBONCTBA YHCIOBBIX
paBeHCTB. PaBHOCMIIBHOCTH YpaBHeHui. JInneltHoe ypaBHenue. KBaapatHoe ypaBaenue: ¢popmyia
KOpHEH KBaJpaTHOro ypaBHeHUs. Teopema Buera. Pemenue ypaBHEHUH, CBOAAIINXCS K IMHEUHBIM U
KBaJpaTHbIM. [IpuMepsl pemeHus: ypaBHEHUM TpeThel 1 4eTBEpToil cTeneHel. Pemenue npo6HoO-
palMOHaIbHBIX YPAaBHEHUN. Y paBHEHHUE C IByMs NIEpEMEHHBIMU. JIMHEWHOE ypaBHEHME C ABYMS
NEePEMEHHBIMU, TPUMEPHI pEellIeHNs YpaBHEHUH B 1esIbIX yuciax. CucreMa ypaBHEHUH C IByMsI
nepeMeHHbIMH. PaBHOCHMIIBHOCTE cucTeM. CHCTEMBI IBYX JINHEWHBIX YPaBHEHUH C IByMsI IEPEMEHHBIMU;
penieHue noICTaHOBKOM U c10’keHHeM. [IprMepsl pemenns CHcTeM HETMHENHBIX YPABHEHUH C IBYMsI
nepeMeHHbIMU. PeleHne TeKCTOBBIX 3aj1ay alNredpandyeckuM crocodoM. JlekapToBbl KOOpIUHATHI HA
wiockocTH. ['paduueckas nnTeprperanus ypaBHeHUs ¢ AByMs nepeMeHHbIMU. ['paduk nuneitHoro
YPaBHEHHMS C IBYMsI IEPEMEHHBIMU; YTTIOBOM KO3()(HUIIUEHT MPSMOIi; yCI0BHE MapalIeTIbHOCTH MPSIMBIX.
['paduku mpocTelmnxX HEMMHEHHBIX YpaBHEHUI: mapabosna, runepooia, OKpyKHOCTh. ['papuueckast
MHTEPIIPETALMS CUCTEM YPAaBHEHUH C IBYMsI IEPEMEHHBIMU.

HepaBencrBa. HucnoBsle HepaBeHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ OTHON ITEPEMEHHOM.
PaBHOCMIIBHOCTE HEpaBEHCTB. JINHENHBIE HEPABEHCTBA C OJIHOM nepeMeHHOoW. KBapaTHbIE HEpaBEHCTBA.
CucTtemMbl HEpaBEHCTB C OJHOU IMEPEMEHHOM.

OYHKIINHU

OcHoBHbIE MOHATHSI. 3aBUCUMOCTH Mex 1y BenmnunHamu. [lorstue pyakuun. O6macTh
OTIpeieNIeHus] 1 MHOKECTBO 3HaueHuH pynkiun. CriocoOsl 3ananus Gpyakun. I'papux GyHKImm.
CgoiicTBa GyHKIINMA, UX 0TOOpakeHue Ha rpaduke. [Ipumeps! rpaduKkoB 3aBUCUMOCTEHN, OTpaKAIOIIUX
peaJIbHbIE MPOLIECCHI.

YucaoBble pynknun. OyHKIIUN, OMMUCHIBAIOIINE MPIMYIO B O0OPAaTHYIO MPOTOPIIUOHATBHBIC
3aBHCUMOCTH, UX rpauku U cBoiicTBa. JIuneinas ¢pynkuus, e€ rpaguk u cBoiictBa. Kagparnunas



dbynakuums, e€ rpaduk u cBorictBa. CTeneHHbIe PYHKIIMN C HATypaIbHBIMH MOKA3aTeNsIMu 2 U 3, UX
rpaduku 1 cBoiicTBa. UnciaoBble mociaenoBareaIbHOCTH. [IoHATHE YMCIOBOI TOCIE10BaTEILHOCTH.
3amanue Mocaea0BaTeIbHOCTH PEKYPPEHTHON hopmysoit u popMyIioi n-ro wieHa. Apudpmernueckas u
reoMeTpuyeckas mporpeccu. @opMyIibl n-ro wieHa apupMeTHIeCKOl U TeOMETPHUUECKOM MPOrpecCHid,
CYMMBI MIEpBbIX N-X WieHOB. M300pakeHne 4wieHOB apuMETUYECKON U FreOMETPUUECKOI Mporpeccuii
TOYKaMM KOOPJIMHATHOMN IUIOCKOCTH. JINHEMHBIN U SKCIIOHEHIMAIBHBIN pocT. C10XKHbIE IPOLIEHTHI.

BEPOATHOCTDb U CTATUCTUKA

OnucartesbHas cTaTucTUKA. [IpescTaBienue TaHHBIX B BUAE TaOJHII, AUAarpamMM, TpaKoB.
Crnyuaitnas u3MeHYMBOCTh. CTaTUCTHUYECKHE XapaKTePUCTUKHU Ha0opa JaHHBIX: CpellHee
apudmeruyeckoe, MeraHa, HauboJblllee U HauMEeHbllee 3HaueHus, pa3max. [Ipencrasienue o
BbIOOPOYHOM HCCIIEJOBAHUH.

CayuaiiHble COOBITHSI H BEPOSITHOCTD. [[oHATHE O ClIydyaliHOM OMBITE U CITy4aifHOM COOBITHH.
Yacrora cimyyaitHoro coobitTus. CTaTHCTUYECKUN TOAXO0]T K TIOHSATHIO BEpOATHOCTH. BepostHOoCTH
IIPOTUBOMNOJIOXKHBIX cOObITUH. HezaBucumbie coObITHs. Y MHOKEHNE BeposTHOCTE!. JlocTOBEpHBIE U
HEBO3MOKHBIE COOBITHS. PABHOBO3MOKHOCTE cOObITHH. Kitaccudueckoe onpesiesieHre BEpOSTHOCTH.

Kom0unaropuka. Pemenne koMOMHATOPHBIX 33134 nepedopoM BapuaHToB. KomOuHaTopHoe
IpaBUJIO YMHOKeHUs. [lepecTaHOBKY U pakTOpHalL.

JIOTHKA U MHOXECTBA

TeopeTnko-MHOXKeCTBeHHbIE MOHATHSA. MHOXXECTBO, 3JIEMEHT MHOXKECTBA. 3aJJaHUE MHOXKECTB
MEPEYUCIICHUEM IIIEMEHTOB, XapaKTePUCTUUECKUM CBOMCTBOM. CTaHIapTHBIE 0003HAYEHUS YHCIOBBIX
MHOXecTB. [lycToe MHOKecTBO U ero o6o3HaueHue. [lommuoxkecTB0. OOBEAMHEHNE U TIEpECCUCHHE
MHOECTB, pa3HOCTb MHOK€ECTB. MIuIrocTpaius OTHOLIEHUI MEXIYy MHOXKECTBAMHU C IIOMOIIbIO
nuarpamm Diepa — Benna.

DJieMeHThI JOTUKHU. [ToHATHE 0 paBHOCUIIBHOCTH, CIIEIOBAHUH, YIIOTPEOICHHE JTOTHUECKUX
CBS30K €CJH ..., TO ..., B TOM U TOJIBKO B TOM CIIy4yae, JIOTUYECKUE CBSI3KU U, WIIH.



AHHOTAIMHU K pa0d04YuM NporpamMMam 1o yueonomy npeamery «I'eomerpusp»

7-9 knaccnl
IIporpamMma cocTaBieHa Ha OCHOBE IIPOTPaMMBbI JUTs 0011Ie00pa30BaTENbHBIX KIaccoB o reomerpud MO PO
(ITporpamma oGmieoOpa3oBaTenbHBIX yupexaeHuii: ['eomerpus 7-9 kiaccbl./ cocraButens T. A.
bypmuctposa—M.: [Ipoceemenue . 2012.) . Jlannast pabouast mporpaMma OpUEeHTUPOBaHA HA yJamuxcs 7-9
KJIACCOB U PEaJIM3yeTCsl Ha OCHOBE CIEAYIONINX JOKYMEHTOB:

- enepaTbHOTO TOCYTAPCTBEHHOTO 00PA30BATEIHLHOTO CTAaHAAPTa OCHOBHOTO 001IIero 00pa3oBaHus;

- IIporpamMmel o reomMeTpun K yaeOHUKY U1 7-9 KitaccoB 001eo0pa3oBaTebHBIX KO aBTOp A.B.
[Toropesnos u ap.

- Yue6noro miana MKOY Moxkpo-Omnbxosckas CIII;

-OcHOBHO# 00pa3zoBaTebHON MPOTrpaMMbl OCHOBHOTO 0b1iero oopa3zoBanus MKOY Mokpo-OnbXxoBckas
CLI.

Jannas paOouast mporpamMma IOJHOCTBIO OTpa)kaeT 0a30BbIH ypOBEHb IOATOTOBKH ILIKOJBHHUKOB I10
pasjenaM IpOrpaMMbl, KOHKPETH3HPYET COIEp)KaHHEe TeM o00pa3oBaTelbHOTO CcTaHaapra H Jaér
pacripeielieHle 4acoB I10 pa3jienaM Kypca.

[Iporpamma cootBercTBYyeT yueOHHMKY «l['eomerpus 7-9» mns oOpasoBarenbHBIX yupexkaeHuit / A.B.
[Toropenos -6-e u3n.—M. : IIpocsemenue, 2016 r.

Ha npenogaBanue reomeTrpuu B 7- 9 Kilaccax OTBEACHO 110 2 4aca B HEAEN0, Beero no 70 4yacos B roj, U3
HMX Ha KOHTPOJIbHBIE PaOOTHI -5 4acoB.

Pabouast mporpaMma BBINIOJNHAET ABE OCHOBHbIE (DYHKIIHH:
Hnpopmayuonno-memoouueckaa QyHKINS TO3BOISET BCEM YyYacTHHKAM 00pa30BaTeIbHOrO Mpolecca
HOJIyYUTh TNPEACTABIECHHE O LENAX, COAEpXKaHUM, oOmel cTpaTernu OoOy4yeHHUs, BOCHHMTAaHHUS M Pa3BUTUA
y4aluxcsl CpeACTBAMHU JaHHOTO Y4eOHOTro IpeMeTa.
Opzanuzayuonno-naanupyrowias  QyHKIMS — NpelycMaTpUBAeT  BBIJCICHME  3TanmoB  OOy4yeHMS,
CTPYKTypUpOBaHME Y4e€OHOro MaTepHuajna, ONpEAEJICHHE €ro KOJUYECTBEHHBIX U  KaueCTBEHHBIX
XapaKTepUCTUK Ha Ka)KJOM M3 3TaroB, B TOM YHCIE JUIS COACPXKATEIbHOTO HAIOJHEHHs MPOMEXYTOUYHOU
aTTECTAllUU YYaIIUXCS.

INOACHUTEJIbBHASA 3AIINCKA

YpoBeHb 00pa3oBaHUs: 0CHOBHOe 0bujee 0bpazosanue
Tum nmporpamMMel: 6a306as npocpamma 10 MaTeMaTHKe
Cpoxk peanuzanuu pabodeii mporpaMmMsl - 3 roaa

I eomempus — OJWH U3 Ba)XXHEHINNX KOMITOHCHTOB MAaTEMaTHYECKOTO O6pa30BaHI/I$I, HGOGXO]II/IMaH JJIsL
npruoOpeTeHnss KOHKPETHBIX 3HAHUM O NMPOCTPAHCTBE M NMPAKTHYECKH 3HAUYMMBIX YMEHHH, (HOpMHUpPOBAHUSA
A3bIKAa ONMHMCAHUSI OOBEKTOB OKPYKAIOIIETO0 MHpa, ISl Pa3BUTUS IMPOCTPAHCTBEHHOTO BOOOPAaXECHUS U
HHTYWIHH, MaTeMaTHYeCKOUN KYJIbTYPbI, IJId 3CTCTUYCCKOI'O BOCIIMTAHUA Yy4dalllUXCA. H3yLIGHI/I€ reoMeTpun
BHOCHUT BKJIaZ B pa3BUTHC JIOTUUCCKOI'O MBIIIUJICHHS, B q)OpMI/IpOBaHI/Ie IIOHATHA JOKAa3aTCIIbCTBA.

HN3yyeHne reoMeTpuu HA CTYNEHHM OCHOBHOrO 00Iero o0pa3oBaHHsl HANPABJIEHO HA OCTHIKEHHE
CJCAYIOUIUX LeJIei:

- OBJIaJI€HHC CHCTEMOM MaTeMATHYECKHX 3HAHUH M yMeHHi/'I, HCO6XO,[[I/IMI)IX AJi1 MIPUMCHCHUS B
HpaKTquCKOﬁ ACATCIbHOCTU, U3YUCHHUA CMCIKHBIX JUCHUIIINH, IPOJOJIKCHUA 06p3.30BaHI/I$I;

- HUHTEe/JIEKTyaJIbHOe pa3BUTHE, (QOPMHPOBAHWE KA4YeCTB JMYHOCTH, HEOOXOTUMBIX YEIOBEKY IS
TIOJTHOIICHHOM JKU3HU B COBPEMEHHOM OOIIIECTBE, CBOMCTBEHHBIX MaTEMaTHYECKON JEeSTEIbHOCTU: SICHOCTH U
TOYHOCTH  MBICJIM, KPUTHYHOCTH MBIIUICHUS, WHTYULUH, JIOTHYECKOTO  MBIIUICHUS, DJIEMEHTOB
QITOPUTMUYECKOW  KYJIBTYpBl, TNPOCTPAHCTBEHHOTO MBIIUIEHUSI M BOOOpPAXKEHHUS, CIIOCOOHOCTH K
MIPEOJIOJIEHHUIO TPYAHOCTEN;



- (bopanOBalme l'lpeI[CTaB.]'leHHﬁ 00 HACAX WU METOJAX MATCMATUKH KaK YHUBCPCAJIbHOI'O A3blKa HAYKHU U
TEXHUKH, CPCACTBA MOJACINPOBAHUA SIBIICHUI U IMpOLECCCOB;

- BOCIIMTAHHEC KYJIbTYPBI JTUYHOCTH, OTHOIICHHA K MaTCMAaTUKEC KaK K 4aCTH O6mequOBequKOﬁ KYJbTYPB5I,
UTparonieit 0co0yro poib B 00IIECTBEHHOM Pa3BUTHH.

Pe3yabTaThl 00yuenus

PesynbpTarel 00yueHus npeacTaBieHsl B TpeOOBaHUAX K YPOBHIO OATOTOBKHM YYAIIHXCS, IPUMEPHBIX TEKCTaX
KOHTPOJIBHBIX pabOT MO Kypcy reOMETpUH 3a 7 KJIAcC U 33Jal0T CHCTEMY HTOTOBBIX PE3YJIbTAaTOB OOyUYCHHS,
JOCTHIKCHHE KOTOPBIX SABJIACTCSA 00s3aTEIbHBIM YCJIOBUEM MOJI0KUTEIbHON aTTeCTallMi YYCHHKA 3a KypC.

Ha mnpotskenun wu3yudeHusi mMarepuaia OCYIIECTBISICTCS 3aKpeIUIeHHe OTpadOoTKa OCHOBHBIX YMEHHWH W
HABBIKOB, X COBEPILIEHCTBOBAHNE, CUCTEMATHU3AlIMs MTOJyUYEHHBIX paHee 3HaHUI, TaKUM 00pa3oM, peraoTCs
CJIEYIOIINE 3aJa4H:

- BBEICHHE TEPMUHOJIOTUU U OTPabOTKa €€ TPaMOTHOI'O UCIIOJIb30BAHMUS;
- pa3BUTHE HaBBIKOB H300paKEHUS INITAHUMETPUIECKUX DUTYD;

- COBEpIICHCTBOBAHHE HABBIKOB NMPHMEHCHHS CBOMCTB MeOMETPUYECKUX (DUTYp Kak OMOPHI NMPU PELICHUU
3a1a4;

- opMupoBaHMe yMEHHsI JOKa3bIBaTh PABEHCTBO TPEYTOJIbHUKOB, IAPAJUIEIBHOCTD IPSAMBIX U T.1.;
- 0TpabOTKa HAaBBIKOB PELICHUS MPOCTEHIINX 33124 Ha IOCTPOEHHE.

TpeOoBaHus K YPOBHIO IOATOTOBKY Y4YeHUKA 7 Kjlacca 10 pasjenam
Tema 1. HayasnbHble reoOMeTpUUYECKUE CBEIECHUS.
B xozae u3ydeHus reoMeTpuu B 7 Kacce yJalluecs T0JKHbI
3namp: NoOHATHE PaBEHCTBAa (PUTYD; MOHATHE OTPE30K, PABEHCTBO OTPE3KOB; IJIMHA OTpPE3Ka U €€ CBOWCTBA;
IOHATHE YIOJ, PABEHCTBO YIJIOB BEJIMYMHA YIJIa U €€ CBOWCTBA; IIOHATUE CMEXHBIC U BEPTUKAJIBHBIE YIJIBI U
UX CBOICTBA; MOHATHUE NEPIECHIUKYIISPHBIE MIPSIMBIE.
Ymemw: crpouts yrom; onpenensTs rpalyCHYI0 Mepy yIjla; pelaTh 3a1a4n.
Tema 2. TpeyronbHuK
B xone u3yyenust reoMeTpuu B 7 KJ1acce ydaluuecs A0JKHBI
3namsp: TpPU3HAKU PABEHCTBA TPEYrOJbHUKOB; IMOHSATHE MNEPHEHIUKYIAP K NPSMOM; MOHATHE MeAHuaHa,
OHCCeKTpuca U BbICOTA TPEYTOJbHUKA; PABHOOEPEHHBIA TPEYTrOJbHUK U €r0 CBOMCTBA; OCHOBHBIE 33J1a4M HA
MIOCTPOEHHUE C IOMOUIBIO HUPKYJIS U TUHEHKH.
Ymems: pewmwate 3agaun HMCHONB3YysS INPU3HAKK PABEHCTBA TPEYTOJBHUKOB; IIOJb30BAaThCS MOHATHUAMU
MeJHaHbl, OMCCEKTPUCHl M BBICOTHI B TPEYrOJbHMKE IIPU PELIEHUM 3ajay; MCIOJb30BaTh CBOWCTBA
pPaBHOOEPEHHOTO TPEYTOJIbHUKA; TIPUMEHSATH 33/1a41 Ha MMOCTPOCHHE C TIOMOILBIO ITUPKYJIIS U TMHEHKH.
Tema 3. [lapaienbHble NpsiMbIE.
B xone n3yueHns reoMeTpuu B 7 KJacce y9almecs JOJKHBI
3namp: TPU3HAKY NAPAJUIEIBHOCTH NMPSMBIX; aKCHOMY NapajuIeIbHOCTH INPSIMBIX; CBOMCTBA MapalIeIbHBIX
MPSIMBIX.
Ymems: nprMeHsTh NpU3HAKY NAPAIIIENBHOCTH MPSIMBIX; UCIIONB30BATh AKCHOMY MApaJUIEIbHOCTH IPSIMBIX;
MPUMEHSATH CBOMCTBA MapajIEIbHBIX MPSIMBIX.
Tema 4. CooTHOLIEHHE MEXKAY CTOPOHAMH U YIJIaMH TPEYTOJbHUKA.
B xoxe u3yuenus reoMeTpuu B 7 Kiacce ydaliuecs JOJKHbI
3namp: NOHATUE CyMMa YIJIOB TPEYrOJbHUKA; COOTHOLICHUE MEXAY CTOPOHAMM M yIJIaMU TPEYTOJIbHUKA;
HEKOTOpbIE  CBOWCTBA  NPSAMOYIOJBbHBIX  TPEYrOJbHUKOB, IMPU3HAKM  PaBEHCTBA  MPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB;
Ymems: pemate 3amaunM HCNONB3YysS TEOpPEMY O CyMME VYIJIOB TPEYIOJBHHKA; WCIOJIB30BATh CBOMCTBA
IIPSIMOYTOJIBHOTO TPEYT'OJIBHAKA; PEIIATh 33/1a4i Ha IIOCTPOCHHUE.

OCHOBHBIE 33/1auM Ha IIOCTPOEHUE: JIEJEHHE OTpE3Ka IONOJIaM, MOCTPOEHHE TPEYroJbHHMKA 0 TPEM
CTOpPOHAM, IOCTPOEHHE MNEPIEHAUKYJIApa K HPSAMOM, MOCTpOeHHE OUCCEKTPHCHI, JIeJIEeHHE OTpe3Ka Ha n
PaBHBIX YacTeH.



I/ICHOHBSOBaTB HpHOGpeTCHHBIe 3HAHUS U yMeHI/IH B HpaKTquCKOﬁ JCATCIBHOCTHU U HOBCCILHCBHOfI JKNU3HH.
8 kiacc.

Kypc “T'eometpus 8” npeaHazHadeH Ajs ydyamuxcst 8 KJIaccoB 0011e00pa3oBaTeIbHOr0 YpOBHS B 00beMe
70 gacos. [Iporpamma cocraBiieHa Ha OCHOBE ITPOrpaMMBI [T 00111e00pa30BaTeNbHBIX KJIACCOB 110 TE€OMETPUHU
MO P® (ITporpammsl o0meoOpa3zoBaTenbHBIX yupexkaeHuit: ['eomerpust. 7-9 kimaccer / CocraButens T. A.
Bypmuctposa - M.: IIpocsemenue, 2013).

[InanupoBanne y4eOHOrO MaTepHaja 1o TeOMETPUU PAacCUMTAHO Ha 2 yaca B HEAENIO Ha BeCh y4eOHBIN
roa. M3ydyenne Benetcs no yueOnuky A.B. IToropenos “T'eomerpust 7-9” aiist 6a30BOTo ypoBHSI.

N3yuenne reomMeTpuu B 8 Kiacce Ha 0a30BOM ypOBHE HAIIPaBJICHO HA JOCTIKCHUE CICAYIOMINX IICIICH:

- popmMHpoOBaHKE U PA3BUTHE JOTUUYECKOTO MBILUICHHUS, AJITOPUTMHUYECKOMN KYIbTYPHI;

- OBJaACHHUEC MATCMATUUYCCKUMH 3HAHUAMH W YMCHUSAMHU HCO6XO,[[I/IMLIMI/I B HOBCCI[HCBHOﬁ JKHU3HU, OJId
HN3YUCHUS INKOJBbHBIX €CTCCTBCHHO-HAYYHBIX JUCHUILIMH Ha 0a3oBOM YPOBHE, OJIA IOJYUYCHUSA OGpaSOBaHI/ISI B
o0racTiax, He TpeOyomuX yriay0IeHHONH MaTeMaTH4eCKON MOITOTOBKH.

B pesynbraTte n3ydeHus Kypca yJaiecs J0JDKHBI 3HAmb:

1. cBOHCTBa, NpPU3HAKKM OCHOBHBIX T€OMETPHUYECKUX (HUryp: MapaiesiorpaMMa, pomoa, TparemuH,
NpsSIMOYTOJIbHUKA, KBaJIpaTa, OKPY>KHOCTH

2. METO/Ibl PEeLICHHsI OCHOBHBIX 0a30BBIX 3a/1a4

3. mpaBuiia Kjaaccu(pukayu U CpaBHEHUS

Ymemn:

1. noKa3pIBaTh OCHOBHBIE TEOPEMBI, CBSI3aHHbIE C IPU3HAKAMH, CBOWCTBAMH I'€OMETPUUYECKUX QUTYp
2. (hopMyIIMpPOBATH BBIBOJIBI, BBIICTSATH II1aBHYIO MBICITH

3. IPOBOJUTH U3MEPEHHSI, OTIBIT, AaHATM3UPOBATH K 0000IATh pE3yJIbTAT

4. paboTaTh ¢ TEKCTOBOW MH(OPMAIIMEH, TCKCTAMH, JUIAKTHYCCKUM MaTepHaIOM

KoHTpoIIh 3HAaHUI y4aInuXcsi OCYIIECTBISACTCS Pa3IMYHBIMU BUIAMH ITMCBMEHHBIX pa0OT (KOHTPOJIBHBIX U
TECTOBBIX 3a/IaHUM).

9 kiace.

[Iporpamma cocTaBieHa Ha OCHOBE MPOTpaMMBbI Ut 00I1e00pa3oBaTeNbHBIX KIaccoB o reomerpun MO
P® (IIporpamma oOmeoOpa3oBaTenbHBIX yupexkaeHuii: ['eomerpus 7-9 kimaccel/ coctaButrens 1. A.
BypmuctpoBa—M.: Ilpocsemenne . 2009.) lanublit Kypc paccuutan Ha 70 4acoB Ha Bechb roj, 2 yaca B
Henemo. M3yyenne reomerprun Ha 6a30BOM YpOBHE HAIPABIICHO Ha JOCTIDKEHHUE CICAYIOIINX LENIeH:

- ®@opmupoBaHHE TIPEACTABICHUH O MaTeMaTWKe KaK YHHMBEPCATbHOM S3bIKE HAyKH, CpPEICTBE
MOJICIIMPOBAHHMS SBJICHUI U TIPOLIECCOB, 00 HILSIX U METOJaX MaTEMAaTUKH;

- pa3BUTHE JIOTMYECKOTO MBIIUICHHUS, a0CTPAaKTHOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPaXKEHUS,
QJITOPUTMUYECKON KYIBTYPBI;

- OBJaJJCHUEC MATCMATHYCCKUMH 3HAHUAMHU U YMCHUAMU, HeO6XO}IHMOI71 B HOBC@]IHGBHOﬁ KHU3HH, A
N3Yy4YCHUA IKOJbHBIX €CTCCTBCHHO-HAYUYHBIX JUCHUIIJIIMH HAa 06a3o0BOM YPOBHE;

- BOCIIUTAHUC CPCACTBAMU MATCMATUKU KYJIbTYPbI JUYHOCTH.

TpeOGoBaHus K YPOBHIO TIOJITOTOBKY yUYAIIUXCS TOJDKEH 3HAMb (TIOHUMATh )
- 3HaYEHUE MATEMATUUYECKON HAYKH JUUISl PEILICHUA 3a/1a4, BOZHUKAIOIUX B TEOPUH U MIPAKTHKE;

- 3HaYeHWE MPAKTUKU W BOMPOCOB, BOZHUKAIOIIMX B CaMOW MAaTeMAaTWUKH, I (DOPMUPOBAHMS M Pa3BUTHUS
MaTeMaTUYECKON HAyKW; UCTOPUIO PA3BUTHS YUCIIA, BOSBHUKHOBEHUS U Pa3BUTHUS T€OMETPUH;

- VHUBEPCAIBHBIA XapakTep 3aKOHOB MaTEMaTHYECKHX PACCYXKIACHUH, UX MPUMEHUMOCTh BO BCEX 00JIACTIX
YeJIOBEYSCKOH NCITCIBHOCTD.

Ymemo:

- pacmo3HaBaTh IO YePTEkKaM U MOJICITISIM OCHOBHBIE TUIAHUMETPUIECKUE (PUTYPHI;

- BBITIOJHSATH PUCYHKH K 3aJ1a4aM, BBITIOJTHSATH TOCTPOEHUE C MIOMOIIIBIO YEPTEKHBIX HHCTPYMEHTOB;

- IPOBOAMTH JI0KA3aTENHCTBO TEOPEMA U 33/1a4 COMPOBOXKAAIOT JIOTHUECKUMU PACCYKICHUSIMU;



- BBIYHUCJINTD IU10OMAAN, ICPUMETPBI MHOTOYT'OJIbHUKOB, HAXOAUTDH YIJIBIL.

Hcnonp3oBaTe NMprOOpPETEHHBIC 3HAHUS U YMEHHS B MPAKTHYECKOW NIESATETBHOCTH M MOBCEAHEBHOW >KU3HU
IS

- uccienoBaHus (MOJSIMPOBAHUSA) HECIOKHBIX MPAKTUUYECKUX CUTyallud Ha OCHOBE M3YYEHHBIX (OPMYI H
CBOWCTB (puryp;

- BBIYHCJICHUSI TUTOMIAJICH, H3MEPEHHS JINHEWHBIX BEJIMYUH T€OMETPUIECKUX (GUTyp.

KoHTpoJb 3HaHUH yYaImuXxcsl OCYIIECTBISICTCS C TIOMOIIBIO:
1. TeMaTHYECKUX KOHTPOJIBHBIX PadoT;

2. MaTeMaTHYECKUX JUKTAHTOB,

3. caMOCTOSITENTLHBIX U MHAUBUIYATbHBIX 3aJIaHU;

4. ypOKOB — 3a4ETOB;

5. YPOKOB — IPAKTUKYMOB.

MpeameT BapwmaHT

MatemaTtuka 7 MaTemMaTMKa

Knacc

Paszpgen 1 Tema ypoka Kon- |Copepxa |Matepua
BO |Hue nbl,
yaco (ypoka noco6us

YucnoBsble BbIpaXkeHUs

"eomeTpuyeckme urypsol

Bblpa)KeH na ¢ nepemMeHHbIMn

BykBa B BblpaXxeHUn

OTpesok

CpaBHeHME YNCMNOBBIX BbIPAXEHUN

N3amepeHne oTpeskos

CpaBHeHWe OYKBEHHbIX BblpaXXeHuM

CaoWcTBa AeNCTBUI Had Yncnamm

MonynnockocTtu

[encteus Hag Ymucnamm

Monynpsmas

ToxpecTtBa

MpeobpasoBaHus

Yron

PaboTta ¢ npeobpa3oBaHneM BblpaXKeHNI

I/I3mepeH me yrnos

KoHTponbHasa pabota Ne1

YpaBHeHune

OTknagbiBaHue OTpe3KoB

KopHu ypaBHeHus

OTknagpiBaHune yrnos

JInnenHoe ypaBHeHne

JlnHelHoe ypaBHeHWe ¢ OAHON NepeMeHHOoM

TpeyronbHUK

PeweHne 3apay

BbicoTa,buccekTpuca, MeauaHa

3apgaumn

PelueHve 3aa4 ¢ NOMOLLbIO ypaBHEHUI

CyluecTBOBaHNe TpeyrosibHUKa, paBHOMO JaHHOMY

Ob6ob6Lwatowmm ypok

Al alalalalalalalalalalalalalalalalalalalalalalalalal )l —am

Paszgen 2 MapannenbHbie NpsamMble




KoHTponbHas paboTta

CpenHee apudpmeTumyeckoe

CaowcTBa B 3agadax

Pa3smax n mopga

O606LeHne

MeaunaHa

CamocTosTenbHas paboTta

KoHTponb 3HaHui

Mpadmk hyHKLMUK

CmexHble yrhbl

YT0 Takoe dyHKLMA

BbluncneHne 3HavyeHnin oyHKLnmn no popmyne

Buael yrnos

3apgaHve yHkuumn hopmynon

BepTI/IKaJ'I bHbl€ YyrITbl

Mpaduk hyHKLMUK

PaboTta no rpaduky dyHKLMM

3apaun Ha BepTUKAnbHbIE Yribl

MNocTtpoeHune rpacmkoB

MoaroToBka k KOHTPOMbHOWM paboTe

MNpsamasn nponopuMoHanbHOCTb U €€ rpadmk

KoHTponbHas pabota no teme "Yrnbl"

lMponopumnoHanbHOCTbL (NpsiMast)

MepBbIii NpU3HaK paBeHCTBa TPeyronbHUKOB

MocTpoeHus

JInHenHasa yHKumA

3apayvm Ha 1 npusHak

PeweHne 3apgay

2 NPU3HaK paBeHCTBa TPEeyroJfibHMKOB

3apgaun O

KoHTponbHas pabota no teme "®OyHkuuns"

PewweHve 3agay no 2 npm3Haky

CrteneHb

OnpepneneHue crtenexHn

PaBHO6eapeHHbIN TpeyronbHUK

YMHOXeHune cTerneHemn

PeleHne 3agay no paBHobegpeHHOMY TPEYrosbHUKY

[eneHune cteneHen

YMHOXeHMe n gerneHne cTerneHemn

O6paTtHasa Teopema

BosBegeHue B cTeneHb

MpakTukym

I'Ipov|3Bep,eHMe B CTeneHn

Bo3BegeHne B CTEMNEHb CTEMNEHU U npoun3eeneHuna

CBoWCTBO MegunaHsbl paBH06eﬂ,peHHOFO TpeyroribH1Ka

OpHouneH

MegnaHa,BbicoTa, buccekTpuca paBHOGEe4PEHHOIO TPeyrofibHUKa

CtaHgapTHbI BUA 0gHOYNEHa

YMHOXeHne ogHO4YEHOB

npaKTMKYM Nno pelweHnto 3aaad

MpaBnno yMHOXEHUS1 OO4HOYIIEHOB

Mpadumk kBagpaTHOM OYHKL MK

TpeTuii NpusHaK paBeHCTBa TpeyronbHUKOB

3apgaHus ¢ rpadukamm

Mpadumk kybudeckom yHKLUN

BapuaHTbl EMD

3agaum Ha TpeTui NpuUsHaK
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KoHT. pabora

KoHTponbHas paboTta no Teme "lNpu3Hakn paBeHCcTBa
TpeyrosibHMKoB"

Paspen 3

MHorouneH

CtaHpapTHbIN BUA MHOroYreHa

l'lapannen bHOCTb NPAMbIX

YMHOXEHMe OAHOYNIEHa Ha MHOTO4YNEH

Yrnbl, 06pasoBaHHbIE NPpU NepeceyeHnn ABYX NPsiMbIX TPETbEN

OpaHouneH Ha MHOroureH

MponsBeneHne oaHoUIeHa Ha MHOFOYIIEH

I'IepBbIl7| Npu3HaK napannesibHOCTU NPAMbIX

BblHECEHME O0OLLIEro MHOXUTENS 3a CKOKU

3agayun Ha nepBb|17| Npu3HaK napannesibHOCTU NpAMbIX

0B MHOXUTENb

HaxoXaeHue obLero MHOXuUTens

CBOWCTBO YrroB

npoBepo4yHas pabota

obpaTHasa TeopemMa

aHanm3 KOHTPOrbHOW paboThbl

YMHOXeHWe MHOoro4vsieHa Ha MHOro4vneH

peweHne 3aaad Ha 2 NPU3HaK napannenbHOCTU NPAMbIX

NPaKTUKyM No YMHOXEHU0 MHOIro4neHoB

CymMMma yrrioB TpeyronbHuKa

paboTa ¢ MHOrouneHamm

0600LLeHne

BHELLHWI Yron TPeyrofbHUKa

rpynnupoBka

NPSMOYrOSbHbIA TPEYroSbHUK

pasnoxeHne Ha MHOXUTENU CnocoboM rpynnMPOBKM

noBTOpeHME 1 0600 EeHne

Krnaccudukauns TpeyronbHUKOB

KOHTPOJ1bHanA pa60Ta Nno oaHo4YNneHam n MHoro4dneHam

nepneHavKkynap K npsiMon

aHanms

BosBepneHue B KBagpaTt CyMMbl

3afjayn no Teme "cymma yrinoBTpeyrosibHuka"

BosBepneHue B Ky6 CYyMMbI U Pa3HOCTU

KOHTponbHasa pabdoTa no Teme "Cymma yrnoB TpeyronbHuka"

PasnoxeHne Ha MHOXWTENY No opmyrie KkBagpara CyMMbl

pasnoxeHne Ha MHOXUTesn rno cbopmynaM

rnoaBeaeHne UToroB

pPa3HOCTb ABYX Bblpa)KeHI/II7I Ha nx cymmy

OKPY>XHOCTb

dopmyra pasHOCTU KBaApaToB

pasnoxeHne Ha MHOXUTesn rno cbopmyne pPa3HOCTN KBagpaTtoB

KacaTesibHas K OKPY)XHOCTM

pasnoxeHne pa3HoOCTU KBaapaToB HAa MHOXUTEITN

OKPYXHOCTb, ONNCaHHasA OKOJ10 TpeyroJibH1Ka

pasnoxeHne Ha MHOXUTENN CyMMbIl 1 Ppa3HOCTU Ky6OB

camMocTodATelbHasA pa60Ta

OKPY>KHOCTb,BMMCAHHAs! BTPEYTrONbHUK

npe06pasoBaHMe Llenioro BblpaXxeHnda B MHOIo4sieH

MOCTPOEHME TPEYrONbHUKA C AaHHBIMW CTOPOHAMM

npeobpasoBaHne LENnoro BblpaxeHus

npeobpasoBaHne BblpaXXeHuin

MOCTPOEHWe yrna, paBHOro JaHHOMY

nosTopeHune Tembl" NpeobpasoBaHme LENoro BbipaxeHms"
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NnocTpoeHue GUccekTpuckl yrna

crnocoObl pasnoxeHna Ha MHOXKUTenun

npuMeHeHne pasrinyHbIX cnocobos pa3noXeHna Ha MHOXUTEIN

pa3finyHble crnocoObl pPa3rioXXeHnAa Ha MHOXUTEIN

AerieHmne oTpes3ka nornorsiam

O606LeHne 1 NOBTOPEHNE N3YYEHHbIX BONPOCOB

KOHTpornbHas paboTa

NoCcTpoeHWe NepneHavKynsipa

pasgen 4

NNHENnHoe ypaBHeHNe C AByMA nNepeMeHHbIMU

reoMmeTpn4yeckoe MeCTo To4eK

pelleHne ypaBHeHUN

CUCTEMDI ypaBHeHVIVI C OByMA nNepemMeHHbIMU

MeTof rMT

crnoco® noacTaHOBKM

ncnonb3oBaHne rmt

oTpaboTka cnocoba NoacTaHOBKM

cnocob cnoxeHus

pelweHne 3agad no teme

peweHne 3aaad ¢ NOMOLLbHO CUCTEM

peLLeHne 3agay no NpoMaAeHHON TeMe Ha MOCTPOEHne

peweHne 3aaad 4epes3 CUCTEMbI

KOHTporbHasi paboTa no anrebpe

KOHTpOnbHas paboTta no reomeTpun
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KTII no matemaTuke B 8 Kjacce

BapwuaHT

MaTtemaTtuka 8 knacc

Tema ypoka

Kon-
BO
yacoB

OaTta
nnaH

OaTa

¢akT

PaunoHanbHble BbipaXeHnst 1 nx npeobpasoBaHus

Orlpe,qeneHMe YeTbIpeXyroJibHhKa

PaumoHanbHble BblpaXXeHna n nx npeo6pa3OBaHm=| 2

OcHoBHoe cBoncTBO Apobu. CokpalleHue gpoben.

Mapannenorpamm

OcHoBHoe cBoncTBO Apobu. CokpalleHune gpobewn 2

CsoiicTBa AnaroHanel napanyienorpamma

OcHoBHoe cBoncTBO Apobu. CokpalleHne gpoben 3

CnoxeHwve 1 BbluMTaHne apoben ¢ 0AMHAKOBBLIMW 3HAMEHATENSAMM.

CsoiicTBa NpOTMBONEXALLMX YITIOB 1 CTOPOH NapannenorpaMmma

UG TG (PR TG TG (PRI U [T Q) I ) [ Q) 'Y

CnoxeHue 1 BblunTaHne Apobert ¢ NPOTMBOMONOXHBIMM
3HaMeHaTensMu.

PeweHve 3agay no teme "Mapannenorpamm”

CnoxeHwue 1 BblYMTaHNe ﬂ,p06eVI C pa3HbIM/ 3HaMeHaTeNnAMN.

CnoxeHue 1 BblYMTaHNE ﬂ,p06eVI C pa3HbIMN 3HaMeHaTenaMmmn 2

PeweHve 3agay no teme "Mapannenorpamm” 2

CnoxeHue 1 BblYMTaHve gpober ¢ pasHbIMU 3HaMeHaTensammu 3

[MpsAMOYronbHUK

CnoxeHue 1 BblYMTaHNE ﬂ,p06eVI C pa3HbIMUN 3HaMeHaTeNnaAMn 4

KoHTponbHas pabota Ne1. CrnoxeHue n BlunTaHme gpoben

Pom6

YMHoxeHue gpoben. BossegeHne gpobu B cTeneHb.

Ksagpart

YMHOXeHue apoben.Bo3segeHne apobu B cteneHb 2

HeneHne gpoben

PeweHne 3agay

Henexune gpoben 2

KoHTponbHasi pabota Ne1 no teme: "YeTblpexyronbHukm"

MpeobpasoBaHne paLyoHanbHbIX BblpaXKeHWN

lMpeobpasoBaHMe paLnoHanbHbIX BblpaXXeHnn 2

Teopema Paneca

[MpeobpasoBaHMe paunoHanbHbIX BbIpaXXeHUN 3

Cpeﬂ,Hﬂﬂ JIMHUA TPpeyroJibHUKa

MpeobpasoBaHMe paLnoHanbHbIX BblpaXeHuin 4

MpeobpasoBaHne paunoHasnbHbIX BbpaXKeHuit 5

CpefHsas NMUHWSA TpeyronbHUKa 2

PyHKUMSA Yy=K/X 1 eé rpaduk

Tpaneuuns

KoHTponbHas pabota Ne2 NponsBeaeHne 1 YacTHoe apoben

PauuoHanbHbie Yncna

Tpaneuuns 2

MppaumnoHanbHble Yucna

MponopumMoHanbHble 0TPe3ku

KBagpaTtHble KOpHU.ApudMEeTUYECKMIN KBaAPaTHbIA KOPEHb.

YpaBHeHus x"2=a

PeleHune 3agay. MNogrotoeka K KOHTPOsbHON paboTe.

YpaBHeHus x"2=a 2

KoHTponbHasa pabota Ne2 no teme "CpeaHas NUHUS TpeyronbHuka"
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HaxoxageHwue I'IpM6J'II/I)KeHHOFO 3Ha4YeHNA KBagpaTHOIro KoOpH4a

DyHKUMA y=X 1 eé rpaduk

KocuHyc yrna

KeagpaTHbIii KOpeHb 13 Npou3BeaeHus, Apobu 1 cTeneHu

Teopema lNMudaropa

KBagpaTtHbIn KOpeHb 13 npousseaeHus:, opobu n ctenexm 2

KeagpaTHbIii KOpeHb 13 NpousBeaeHns, Apobu 1 ctenenn 3

Teopema lNMudgaropa 2

KoHTponbHas pabota Ne3. CBoncTBa kBagpaTHbIX KOPHEW

I'IepneH,qm Kynap U HaknoHHasa

R QTG (PR UG TG (U U U Q) T G Q) 'S

BblHeceHne MHOXWTENs 13 nof 3Haka KopHs.BHeceHne MHOXUTeNs
nog 3HaK KOpHS..

BblHeceHve MHOXWTENs M3 NoA 3Haka KopHs.BHeceHue MHoXuTens
nof 3HaK KopHs 2

PeweHune 3agau. NMNogrotoBka K KOHTPOsbHOM paboTe no Teme
"Teopema lNudaropa”

BblHeceHe MHOXNTENS M3 NoA 3HaKa KopHs. BHeceHne MHoXuTens
nop, 3HaK KopHsa 3

KoHTponbHas pabota Ne3 no teme "Teopema Nudgaropa”

[MpeobpasoBaHne BbipaXKeHUI cogepXalux KBagpaTHble KOPHU

[MpeobpasoBaHne BblpaXXeHUIN cogepXXaLlnx KBagpaTHble KOpHH 2

TG G g Y

CooTHOLLEHUsI MeXY CTOPOHaMK U yriamu B NPSMOYrofisHOM
TpeyronbHukKe

Mpeobpa3soBaHne BblpaXxeHuii cogepxallinx KBagpaTHble KopHu 3

CooTHowweHus Mexay CTOpoOHaMu 1 yrnamu B NpsiMOYrofibHOM
TpeyronbHuke 2

Mpeobpa3soBaHne BblpaXxeHuii cogepxallinx KBagpaTHble KopHu 4

KoHTponbHas pabota Ne4. CBoncTBa kBagpaTHbIX KOPHEN

CooTHoLweHus Mexay CTOpoHaMu 1 yrnamu B NPSMOYrofibHOM
TpeyronbHuke 3

Onpep,eneHMe KBagpaTtHOro ypaBHEHUA. HenonHble KBaapaTHble
YpaBHEHUA.

Kak nonb3oBaTtbcs Tabnuuamm CMHYCOB KOCMHYCOB U TaHIreHCoB

OnpepeneHne kBagpaTHOroO ypaBHeHWUsi. HenonHble kKBagpaTHble
ypaBHeHus 2

PelueHve 3agay c NOMOLLbK HEMOMHbIX KBaAPaTHbIX YPaBHEHWN.

OCHOBHbIe TPUroHoMeTpu4yeckme Toxgecrtea

PelueHve KBagpaTHbIX ypaBHEHU BblAeNeHNeEM KBagpaTa ABy4SieHa

3Ha4eHuns CHUHYyCa, KOCMHYCa U TaHreHca HEKOTOPbIX YrioB

PelueHuWe KBagpaTHbIX ypaBHEHUI No popmyne

PelweHve kBagpaTHbIX ypaBHeHU no dopmyne 2

3HayeHus1 CMHyca, KOCUHYCa M TaHreHCa HEKOTOPbIX YrioB 2

PelueHuve KBagpaTHbIX ypaBHEHUI No popmyne 3

3Ha4eHus CUHYyCa, KOCMHYCa U TaHreHca HEKOTOPbIX YrioB 3

PelwleHne 3agay ¢ nOMOLLbIO KBagpaTHbIX ypaBHeHMVI.

PelueHve 3agay ¢ NOMOLbI0 KBagpaTHbIX YpaBHEHUN. 2

3Ha4eHns CUHYyCa, KOCMHYCa N TaHIreHca HEKOTOPbIX YrioB 4

Teopema Bueta

M3meHeHne CUHYCa KOCUHYCa 1 TaHreHca npu Bo3pactaHuun yrna

Teopema Bueta 2

KoHTponbHas pabota Ne5.KBagpaTHble ypaBHeHMs

M3meHeHMe cuHyca KOCMHYCa W TaHreHca npy Bo3pacTaHum yrna 2

PellueHne Opo6HbIX paunoHanbHbIX YpaBHEeHUI
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KoHTponbHas pabota Ne4 no teme "COOTHOLLEHUSI MEXAY CTOPOHAMM
W yrnamu B NpsiMOyronbHOM TpeyronbHuke"

PelueHne apobHbIX paunoHanbHbIX ypaBHEHUN 2

PelueHne apobHbIX paLmnoHanbHbIX ypaBHEHMIN3

BBegeHue koopanHaT Ha NIOCKOCTU.

PelueHve 3agay ¢ noMoLWwbio ApOOHLIX pauMoHanbHbIX ypaBHEHU 1
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KOOpDMHaTbI cepeaunHbl OTpe3Ka.

PelueHune 3aga4y ¢ NOMOLWb APOOHBLIX paLMoHanbHbIX YpaBHEHUN. 2

PelueHve 3agay ¢ noMoLbio ApO6GHbIX paLMOHanbHbIX ypaBHEHUNA.3

PaccTosHue Mexay ToO4KaMu.

PelueHuve 3agay ¢ nomoubo ApobHbIX paLMOoHanbHbIX ypaBHEHUNA.4

PaccTosHue mexay Todkamu.2

"paduyeckmin cnocod pelleHnss ypaBHEHWUN

KoHTponbHas pabota Ne6. [IpobHble paunoHarbHble ypaBHEHYs!.

YpaBHEHME OKPY>KHOCTW.

Yucnosble HepaBeHCTBa

YpaBHEHWE OKPY>KHOCTN.2

Yucnosble HepaBeHCTBa2

CBoMCTBa YMCNOBbIX HEepaBEHCTB

YpaBHEHWE OKPY>XHOCTN.3

CBoOMCTBa YMCNOBbLIX HEPABEHCTB2

YpaBHeHue NpsMon.

CnoxeHwue n YMHOX€EHNE YNCIOBbIX HEPAaBEHCTB

CnoxeHwve n YMHOX€EHNEe YNCIOBbIX HepaBeHCT32

PacnonoxeHne npsiMon OTHOCUTENBHO CUCTEMbI KOOPAWHAT.
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KoHTponbHas pabota Ne7 no teme "Hmucnosble HepaBEHCTBA M UX
ceoncTea"

PacnonoxeHve NnpsMon OTHOCUTENbHO CUCTEMbI KoopAMHaT.2

OCHOBHbIE MOHATUSA TEOPUM MHOXeECTB. lNepeceyeHne un
06beanHEHE MHOXECTB.

Kpyrvn Gnnepa.

MNepeceyeHune NPsSIMON C OKPYKHOCTbHO.

YncnoBble MPOMEXKYTKM

[MepeceyeHne NPAMON C OKPY>KHOCTbH.2

Yuncnosble MPOMEXYTKNZ

PelueHne HepaBeHCTB C 04HON NepeMeHHOoN

R [ (DU W) [ G [ Q) 'Y

OnpegeneHue cuHyca, KOCUHYCa U TaHreHca ang ntboro yrna ot 0
no 180 rpagycos.

PelleHve HepaBEHCTB C OAHOW NepemMeHHon2

OnpegeneHue cuHyca, KOCUHYCa U TaHreHca ang ntboro yrna ot 0
o 180 rpagycos.2

PelleHne HepaBEHCTB C O4HON NepeMeHHOo3

PelleHne HepaBEeHCTB C O4HON nepemMeHHon4

KoHTponbHas pabota Ne 5 no Teme "KoopanHaTbl Ha niockocTn"

PelueHne cucteMm HepaBEeHCTB C OAHOW NepeMeHHom

Mpumepbl NpeobpasoBaHusa uUryp.

PelleHne cnctem HepaBEHCTB C OA4HOM NEPEMEHHON2

PeuwleHne cuctem HepaBeHCTB C O4HON NEPEMEHHON3

CBoWicTBa OBWKEHMS.

JRT G TG (UG [P TG [P Q) [ G [ ) Y

KoHTponbHasa paboTta Ne8.HepaBeHcTBa ¢ ogHON
nepemeHHon.CnctemMbl HEPABEHCTB C O4HOW NEPEMEHHON

CvMMeTpUst OTHOCUTENBHO TOYKU. CUMMETPUS OTHOCUTENBHO
NPSIMOMN.

MorpeLlHOCTb M TOYHOCTb NPUBIMKEHUS

Orlpe,qeneHme CTeneHu c uesnbiM oTpuuaTesibHbIM NokKasaTesiemM

[MapannenbHbI NEePeHOC U ero CBOMUCTBA.

CBowcTBa CTENEHU € LUenbiM nokasarenem

MoHaTne BEKTOpA. PaBeHcTBO BEKTOPOB.

CBolcTBa CTENeHu ¢ LenbIM nokasatenem?2

CBolicTBa CTeneHu ¢ LenbIiM nokasatenem3

OTKknagblBaHne BEKTOPOB OT OAHHOWN TOYKN.

CTangapTHbIM BUA Ymcna

CnoxeHue 1 Bbl4UTaHWE BEKTOPOB.

CraHgapTHbIN BUA Yncna.2
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KoHTponbHasa pabota Ne8. CteneHb € LienbIM nokaszaTtenem

CrioxeHue 1 BblYMTaHe BEKTOPOB.2

C60p 1 1 rpynnnpoBKa CTaTUCTUYECKMUX AaHHbIX

YMHOXeHWe BEKTOpa Ha 4uncro.

C60op 1 1 rpynnupoBKa CTaTUCTUYECKUX AAHHbIX.2

HarnsgHoe npegcraBneHne CTtatucTuyeckon nHgopmamu.

CKaJ'IFIpHOG npon3segeHne BeKTOpoB.

HarnagHoe npeacrtasfieHMe ctatmctTmyeckon nHgopmaummn.2

YeTbipexyronbHUKK.

PaunoHaneHble gpobu.

KBagpaTtHble KOpHU.

Teopema lNMudaropa.

KeagpaTHble ypaBHEHMUS.

PeuweHne NPAMOYIroJibHbIX TPEYroJyibHUKOB.

KBagpaTtHble ypaBHEHMS.2

HepaBeHcTBa.

PelueHne NpsiMOYronbHbIX TPEYroNIbHUKOB.2

HepaBeHcTBa.2

PelleHve npsamMoyronbHbIX TPeyronbHUKOB.3

CTteneHb C UenbiM nokasarenem.

NToroBast KOHTposnbHas paboTa.

PaboTa Hap owimbkamu
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KTII no matemaTuke B 9 Kjacce

BapwmaHTt

MaTtemaTtuka 9 Kknacc

Tema ypoka

Kon-Bo
YyacoB

Darta nnaH

Darta dakr

DyHKUMA, obnacTb onpegeneHms n obnactb 3Ha4YeHUn PyHKLMK

[MpeobpasoBaHme nogobus. Ceonctea npeobpasoBaHusa Nnogobust

DyHKLMA, obnacTb onpegeneHms n obnacTtb 3HaYeHU yHKUUKU 2

PyHKUMSA, obnacTb onpefeneHns n obnacTtb 3HadeHu QyHKuumn 3

lMpeobpasoBaHne nogobus. CeoncTea npeobpasoBaHusa nogobus 2

CsowcTBa pyHKUMK

Mopobue duryp. MNprsHak nogobus TpeyronbHUKOB N0 ABYM yrnam

CaorictBa pyHKUMM 2

CaoricTBa pyHKUMM 3

Mopobue duryp. MpusHak Nogodbusi TpeyronbHNKOB N0 ABYM yrram 2

KBagpaTHbI TPEXYIEH U ero KOpHH

UG PTG [ U TG (PRI U (U Q) T G [N [T Q) IS

Mpu3Hak nogo6uvs TpeyronbHWKOB MO ABYM CTOPOHAaM U yriy Mexay
HUMW.

KBagpaTtHbI TpEXYMEH U ero KopHu 2

PaanoxeHune KBapaTHOro TpexyiieHa Ha MHOXUTennn

Mpun3Hak nogobusa TPeyronbHMKOB MO ABYM CTOPOHaM U yriy Mexay
HUMK 2

PaanoxeHwne KBaApaTHOIo TpexysieHa Ha MHOXUTenun 2

Mpu3Hak Nnogo6us TpeyrorbHMKOB MO TPEM CTOPOHAM.

PyHKkumsa y=ax*2, ee rpacuk 1 cBoncTBa

PyHKkuma y=ax*2, ee rpaduk n ceorcTea 2

MpusHak nogobusi TpeyronbHWKOB NO TPEM CTOPOHaM 2

Mpadpmkm pyHKUMIA y=ax"2+n, n y=a(x-m)*2

Mopobue n PAMOYIroJibHbIX TPEYroJfibHUKOB

"padpukn pyHKkumi y=ax*2+n, n y=a(x-m)*2 2

Anroput™m NocTpoeHuns rpadmka PyHKUMM y = ax2 + bx + ¢

Mogobue NpAMOYronbHbIX TPEYroNbHUKOB 2

[MocTpoeHue rpadumka KBagpaTM4HON PyHKLUK

Yrnbl, BNIUCAHHbIE B OKPYXHOCTb

lMocTpoeHue rpadmka kBagpaTtU4HoON yHKUMmM 2

DyHKLMA y=x"n

HPOHOpLI,VIOHaﬂbHOCTb OTPE3KOB XOpA4 N CEKYLUMNX OKPYKHOCTU

DyHKLMA y=x"n 2

HPOHOpLI,VIOHaﬂbHOCTb OTPE3KOB XOpA4 N CEKYLUMNX OKPYKHOCTU 2

KopeHb n-on ctenexun

KopeHb n-on ctenenu 2

3ayeTHas paboTa

WToroBbi ypok

KoHTponbHas pabota "lMogobue duryp”

KoHTponbHas pabota Ne1 no Teme "KBagpatuyHasa dyHkuma"

Llenoe ypaBHeHWEe 1 ero KOpHU

Teopema KOCMHYCOB

Llenoe ypaBHeHUe 1 ero KopHu 2

Teopema KOCMHYCOB 2

Llenoe ypaBHeHWe 1 ero KopHu 3

Llenoe ypaBHeHWe 1 ero KopHu 4

Teopema cuUHycoB

[po6Hble paunoHanbHble YpaBHEHMUS

Teopema cuHycos 2

[po6Hble paumoHanbHble YpaBHEHUS 2

PelleHne HepaBeHCTB BTOPOWN CTENEHM C OQHON NepeMeHHON
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COOTHOLLIEHUA MEXAY YrNamu TPeyronbHMKa 1 NPOTMBONEXaLLUMU
CTOpPOHaMK

PelleHne HepaBeHCTB BTOPOWN CTENEHM C OQHOM NEPEMEHHON 2

PelweHne TpeyronsH1KoB

PelleHne HepaBEHCTB BTOPOWN CTENEHM C OQHON NEPEMEHHON3

PeweHwne HEepaBEeHCTB METOAOM UHTEPBAJ1OB

PelleHne TpeyronbHNKOB2

PelueHne HepaBeHCTB METOOOM MHTEPBANoOB2

PelweHuve TpeyronsHmkos3

PeuweHwne HEepaBEHCTB METOAOM VIHTepBaJ'IOB3

R G (PR |G (P W TG [P G (U Q) [ G Y

MToroBkIn Ypok no Teme "YpaBHEHNSA 1N HEPaABEHCTBA C OAHOWN
nepemeHHon"

PeuwleHne TpeyronbHnkos4

KoHTponbHas pabota Ne2 no Teme "YpaBHEHWs1 U HEpaBEHCTBA C
OAHOW NnepemMeHHon"

3ayeTHas paboTa no teme "PelleHne TpeyronbHUKoB"

YpaBHeHue ¢ ABYMS NepeMEeHHbIMU U ero rpagomk

YpaBHeHuve ¢ ABYMS NEPEMEHHBLIMU 1 ero rpaumk2

KoHTponbHas pabota "Pewexue TpeyronsHmkos"

Mpadunyeckmii cnocod peLleHnsi CUCTEM YpaBHEHWMN

JlomaHas. BblrlyKﬂ bl€ MHOIoyroJibHUKu

"paduyeckmit cnocob peLleHnss CUCTEM YpaBHEHWI2

PelueHne cuctem ypaBHEHU BTOPOWN CTENEHU

JlomaHas. Bbinyknble MHOroyrosibHUKnM2

PelleHne cuctem ypaBHEHWIN BTOPOW CTENEHN2

I'IpaBMn bHbl€ MHOIOYroJibHMK1"

PelueHne cuctem ypaBHEHUIN BTOPON CTENEHN3

PelueHne cuctem ypaBHEHUN BTOPON cTeneHnd

JR G [T G [PU U TG | (PR G PTG U U (UG PTG U (G [ Q) 'Y

®opMynbl Ana paguycoB BMUCAHHBIX Y OMUCAHHBIX OKPYXXHOCTEN
npaBubHbIX MHOFOYrONbHUKOB

PelueHve 3agay ¢ NOMOLLLIO CUCTEM YPaBHEHWUN BTOPOW CTEMNEHU

®opMynbl ANa paguycoB BNUCAHHBIX Y OMMUCAHHBIX OKPY)XXHOCTEN
npaBuUbHbIX MHOTOYTONMbHUKOB2

PelueHne 3agay ¢ NOMOLBLI0 CUCTEM YpaBHEHUI BTOPOWN CTENEHN2

PelueHWe 3agay ¢ NOMOLLI0 CUCTEM YpaBHEHUI BTOPOW CTeneHn3

dJopmynbl ana pagnycoB BMUCaHHbLIX U ONMUCaHHbIX Opr)KHOCTeVI
npaBUJIbHbIX MHOI'0yI'OJ'IbHI/IKOB3

PelueHuWe 3agay ¢ NOMOLLLI0 CUCTEM YpaBHEHUI BTOPOW cTeneHnsd

rlOCTpOGH ne npaBuiibHbIX MHOIroyrosfibHMKOB

HepaBeHcTBa ¢ ABYMSI NepeMEHHbIMU

HepaBeHCTBa C ABymM4A I'IepeMeHHbIMVI2

Mopobue NPaBUIIbHbIX BbIMYKI1bIX MHOIOYrosyibHMKOB

Cucrtemsl HepaBeHCTB C ABYMA NepeMeHHbIMU

[nvHa okpyxHocTn. PagnaHHas mepa yrrnos

CucTeMbl HEpaBEHCTB C ABYMS NepPeEMEHHbIMU2

WToroBbl ypok no TeMe "YpaBHeHUs ¢ ABYMsi NnepeMeHHbIMN"

[nuHa okpyxHocTn. PagnaHHas mepa yrnos2

R QTG [P W UNATQ TG [JUI U (UT Q) [T G [ [ Q) TS

KoHTponbHas pabota Ne3 no Teme "YpaBHEHNs1 U HepaBEHCTBaA C
OBYMS1 NepeMeHHbIMK."

[nuHa okpyxHocTn. PagnaHHasa mepa yrnos3

lNocnegoBaTeNbHOCTH

NocnepoBaTenbHOCTU2

3a4eTHbIN YPOK No TeMe MHOIoyrosfibH1UKu1

_ | =

OnpeneneHune apudmetTnyeckon nporpeccun. dopmyrna n-ro YneHa
apupmeTU4eCcKon Nnporpeccuun.

KoHTponbHasa pabota "MHoroyronsHukn"

OnpepneneHune apudmetTnyeckon nporpeccun. dopmyrna n-ro YneHa
apudmeTnyeckon nporpeccun.2

OnpegeneHune apugmetTnydeckon nporpeccun. dopmyrna n-ro YneHa




apudmeTn4eckon nporpeccun.3

MoHsTMe nnowagmn

dopmyra cymmbl N NepBbLIX YIEHOB apudMETNYECKOW NMPOorpeccum

Mnowagb NPAMOYIroJibHUKa

dopmMyna cymMmbl h NEPBbLIX YEHOB apnMeTUYECKON nporpeccnm?2

KoHTponbHasa pabota Ne4 no teme "Apudmetnyeckasn nporpeccus”

Mnowagb napannenorpamma

—_ | ==

OnpegeneHvie reomeTpuyeckon nporpeccun. PopmMyna n-ro YneHa
reoMeTpU4YecKo Nporpeccum.

PelueHne 3agav.

OnpegeneHue reomeTpuyeckon nporpeccun. Popmyna n-ro yneHa
reoMeTpmn4ecKon nporpeccunn.2

dopmyra cymMbl N NepBbIX YIEHOB reOMETPUYECKON Nporpeccum

Mnowagb TpeyronbHUKa.

dopMyna CyMmbl N NEPBbLIX Y1EHOB rEOMETPUYECKOWN Nporpeccmnm?2

Mnowagb TpeyronbHuka.2

O6o6Lwwatowmn ypok no teme "lMporpeccun”.

KoHTponbHas pabotaNe5 no teme "l'eomeTpuyeckas nporpeccus”

Peluenne 3apgau. 1

[Mpumepbl KOMBMHATOPHbIX 3aga4

Mnowagb Tpaneymm.

MprMepbl KOMBUHATOPHLIX 3agay. 2

[MepecTaHOBKM

Mnowagm nogobHbIX uryp

[MepecTaHOBKMK.2

Mnowagb Kpyra

Pa3meLleHus.

Pasmewerus.2

O6obwarLwmii ypok

CoueTtaHus

O6o6LwarLwmii ypok. 2

CoueTaHus.

OTHOCUKTENbHas YactoTa Cﬂy‘-lEI;IHOFO cobbiTuS.

KoHTponbHas pabota no teme "lMnowaau curyp"

BeposATHOCTE paBHOBO3MOXHbIX COObITUN.

Yrnbl. MapannensHble NpsiMble. MNepneHanKynsipHble npsivble.

BeposATHOCTL paBHOBO3MOXHbIX COObLITUI.2

BeposATHOCTb paBHOBO3MOXHbIX COObITUI.3

TpeyronbHUKW.

O6o6wwatowmn ypok no teme "KombrHaTopuka"

TpeyronbHuku 2

KoHTponbHas pabota Ne6 no teme "KombuHaTopuka"

Yucna v BblumncneHuns 1

YeTbIpexyrosnbHukm 1

Yucna v BblMUcneHus 2

YeTbIpexyronbHUkK 2

Yucna v BblumucneHus 3

Yucna v Bblymcnenma 4

MuoroyronbHuku. OkpyxHocTb. Kpyr 1

MuoroyronbHuku. OkpyxHocTb. Kpyr 2

,D,eKapTOBa cucrtemMa KkoopanHat

Anrebpanyeckune BblpakeHus 1

Anrebpanyeckune BbipaxeHust 2

MNpeobpasoBaHune uryp

Anrebpanyeckne BblpaxeHnsi 3

BeKTopr Ha NJo0CKOCTH

Anrebpanyeckne BbipaxeHus 4
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YpaBHeHus 1 HepaBeHcTsa 1

WTorosas paboTa no reomeTpun

YpaBHeHUs 1 HepaBeHCTBa 2

PeweHne reometpnyeckmx 3agad MNA 1

YpaBHeHUs U HepaBeHcTBa 3

YpaBHeHus 1 HepaBeHcTBa 4

PeuweHne reomeTtpnyeckmx 3agad M'MA 2

Yucnosble nocnegoBaTenibHOCTH

AKCHOMBI crepeomMeTpun

DyHKLMKM 1 gnarpammb 1

DyYHKLMM 1 guarpammbl 2

MHororpaHHu1Kn

DyHKUMKM 1 gnarpammbl 3

Tena BpaweHusi

DyHKLMM 1 guarpammbl 4

CraTtnctvka n Teopusi BEpOoSTHOCTEN

CTaTcTUKa 1M Teopusi BEPOSITHOCTEN 2
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