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VYpoBeHb 00pazoBanus (KjIacc) OCHOBHOe 0011ee 00pa3oBanme 7-9 kiaace

KomnuectBo wacoB 306
Paspaboturk padoueit nmporpammel yautennb MatremMatuku MBOY COIII Ne 3

Ab00acoBa Ejgena OuannnoBHa

IIporpamma paspadorana B coorBercTBuu ¢ PI'OC 000

C V4ETOM NPUMEPHOI 001Ie00Pa30BaATEILHON MPOrpaMMbl IO ajJreope,

OOI1 MBOY COHLI Ne 3. padooueit nporpammbl «KAJIEBPA. 7-9

KJacchb» coctaBurtesb T.A. bypmucrposa— MockBa: IIpocBenienue,

2014r.

Oo6ecnieuena YMK «AJIT'EBPA. 7- 9 kiaacces» aBTopoB FO.H.
Maxkapbsiuesa, H.I'. Muumiok, K.!. HemikoBa, C.b. CyBopoBa noja
pepaknue C.A. TeJssKOBCKOro.




Pabouast mporpamma mo anredpe a1 7-9 kinaccoB pazpaboTaHa B COOTBETCTBUU C

- @enepalibHBIM  TOCYIapPCTBEHHBIM 00pa3oBaTeNbHBIM  CTAaHAAPTOM OCHOBHOTO — OOIIETo
oOpa3oBanus, yTB. IpukazoM MunoOpHayku Poccuu ot 17.12.2010 Ne 1897 (11.18.2.2) B penakuuu ot 31.
12.2015 1. Ne 1577,

- OCHOBHOI 00pa30BaTeNLHON MPOrPaMMOil 0 cCHOBHOTO ob1iero oopazosanuss MbOY COIII Ne 3;

- ocniuraresnbHoil nporpamMmoit MBOY COILI Ne 3 na 2021-2022 y4eOHblIii rox
Ha ocHoBe DyHIAMEHTANIBHOTO SiApa coaepkaHus ooOuiero oopazoBanus u TpeOoBaHUI K pe3ynbTaTamMm
OCBOEHHMSI OCHOBHOM  00I1€00pa30BaTEIbHONW MporpaMMbl  OCHOBHOTO  0OmIero o0Opa3oBaHwus,
MpeCTaBICHHBIX B DenepaabHOM TOCYIapCTBEHHOM 00pa3oBaTeIbHOM CTaHIapTe 001ero oopa3oBaHus,
npuMepHoil mporpammbl  «Maremaruka. 5-9 knaccel.» - Mocksa: IIpocsemenue, 2011 r., paboueit
nporpamMmsbl «AJICEBPA. 7-9 knacce» cocraBurens T.A. BypmucrpoBa— Mocksa: Ilpocsemenue, 2014r.
Ob6ecnneuena YMK  «AJITEBPA. 7- 9 xmaccer» aBropoB HO.H. MaxkaperueBa, H.I'. Munmiok, K.H.
Hemkoa, C.b. CyBopoBa noa penakmueit C.A. TensikoBckoro. B HUX Takke yYUTHIBAIOTCS OCHOBHBIC
uaen u nojoxeHus lIporpaMmer pa3BuThsi U (GOPMHUPOBAHUS YHUBEPCATIBHBIX y4eOHBIX ICHCTBUM st
OCHOBHOTO o00miero oOpa3oBaHMs. YUYeOHMKH aireOpbl 3TUX aBTOPOB BKIIOYEHBI B JICHCTBYIOIIMH
denepanbHBIA MEpeYeHb YIeOHHKOB, PEKOMEHIyeMBIX K HMCIOJb30BaHMIO. [Iporpamma cocTaBiieHa C
YUETOM:

-IIucbma MunuctepcTBa 00pa3oBaHus, HAYyKHM U MOJIOJIEKHON MONUTUKU KpacHomapckoro kpast
«O cocraBneHuu pabouumx MporpamMM  yueOHBIX MNPEIMETOB M KaJeHAapHO-TEMaTHYeCKOTO
mranupoBanus» ot 13.07.2021

-IIlucema MunuctepcTBa 00pa3oBaHusi, HayKl U MOJIOIEKHOM nmonuThku KpacHonapckoro kpas «
O HampaBlIeHUU JIOTIOMHUTEIBHBIX Pa3bsCHEHUN K nucbMy oT 13 urons 20211 Ne 47-01-13-14546\21 «O
COCTaBJIEHUHU pabOUYuX MPOrpaMM Y4eOHBIX MTPEIMETOB U KaJIEHJapPHO-TEMaTUYECKOTO MIJIaHUPOBAHUSD) OT
10.08.2021 Ne 47-01-13-16923\4.

basucHbIii yueOHBIN (0Opa3oBaTeIbHBIN) TUIAH Ha U3y4eHHUE alTeOphl B 7—9 Kiaccax OCHOBHOM
IIKOJIBI OTBOJUT 3 Yaca B HEZENIO B TEYEHHE KaXJIOTO rojia 00y4eHHU .

Bcero 306 gacos.

|. [lnanupyemple pe3y/abTaThl H3yyeHus yueoHoro npeamera AJICEBPA.

JInyHOCTHBIE, MeTaNlpeAMeTHbIE U NPeAMeTHbIEe Pe3yJbTAThl 0CBOEHUS] Y1eOHOI 0
npeaMera «Ajaredpa»

HporpaMMa obecneunBaeT AOCTHIXKEHHUC CIICAYIOINUX PE3YyJIbTaTOB OCBOCHHUSA 06p330BaT€HBHOﬁ
nporpaMmMbl OCHOBHOTO O6H_ICFO O6paBOBaHI/IH1

1) nuunocmmuvie:
Jluunocmuvie pe3ynomamsl ompaxicaom chopmuposanHoCnmsy, 8 MOM YUCTLE 8 YACTIL:
l. I pascoanckozco socnumanus
[IpencraBneHus o CONMAIBHBIX HOPMAX, CTPEMJICHHUS K B3aUMOIIOHUMAHUS U
B3aMMOTIOMOIITH B ITpoIecce yUeOHOM JeaTeIbHOCTU. | OTOBHOCTH OIICHUBATh CBOE
MOBEJICHHUE U TIOCTYIKK CBOMX TOBAPHIILCH C TIO3HMIIMHU MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCIIE/ICTBUH MOCTYITKOB.
OTBETCTBEHHOE OTHOIICHUE K YYEHUIO, TOTOBHOCTh M CIIOCOOHOCTH O0YYaIOIIMXCS K
CaMOPa3BUTHIO U CAMOOOPA30BAaHHIO HA OCHOBE MOTHBAIMH K OOYUCHHIO U TIO3HAHUIO;

1. Ilampuomuuecxoeo 6ocnumarnus

L{eHHOCTHOTO OTHOLIEHHUS K OTEYECTBEHHOMY M KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY HACJEHIO,
MIOHMMAaHUS 3HAYCHHS MaTEeMaTHUECKOM HayKU B ’KU3HHM COBPEMEHHOT'0 00I1eCTBa, CHOCOOHOCTH BIIA/IETh
JOCTOBEPHOI MH(pOpMaIel 0 JOCTIKEHUSIX U OTKPBITUAX MUPOBOM U OTEUECTBEHHOI MaTEeMaTHKH,
3aWHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSIX.

1. Jyxoenoco u npaecmeennozo socnumanus oemeil Ha OCHO8E POCCUNICKUX MPAOUYUOHHBIX
yeHnocmeu



[IpencraBnenus o npaBuiaX MEKIMYHOCTHBIX OTHOIIEHUH B KOJJIEKTUBE, TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOH JICATEIILHOCTH TPH BHITIOJTHEHUH YUEOHBIX, IIO3HABATENBHBIX 3a/1a4, BHIIIOJTHECHUN
HKCIIEPUMEHTOB, CO3JAHUU YUEOHBIX IPOCKTOB. [ 0OTOBHOCTH OIIEHMBATH CBOE MIOBEJCHUE U MTOCTYIKU
CBOHUX TOBAPUIIEH C NIO3ULIUHA HPABCTBEHHBIX HOPM C YY4ETOM OCO3HAHUS NOCIEICTBUN MTOCTYIIKOB.
[lepBuunas chOpMUPOBAHHOCTH KOMMYHHKATHBHOM KOMIETEHTHOCTH B OOIIICHUU I COTPYIAHUYECTBE CO
CBEPCTHHKAMM, CTAPIIUMHU U MJIAIIMMHU B 00pa30BaTEIbHOM, ydeOHO-HCCIe0BATEIbCKOM, TBOPYECKOM
JIPYI'UX BUAAX ACSATECIBHOCTH;

V. Dememuueckoco 80CnUmManus

[TonHOIIEHHOE BOCTIPUSATHE OOYYAIOIIUMUCA MAaTEMAaTHUYECKOM KPACOTHI, pPa3BUTHE UX ICTETUUECKUX
YyBCTB, ICTETHYECKOTO BKYCa CPEICTBAMHU 0OPA3HOTO MBIIIUICHHS U JIOTUUYECKOU KYJIbTYpPHI.
dopMHUpOBaHKE IEHHOCTHOM OPUEHTAIIMU JTUYHOCTH B €€ CTPEMIICHUH K «IIPEKPACHOMY» Uepe3
OBJIAJICHHE €10 JCHCTBUTEIHHOCTHIO IIPH MOMOIIIM T€OMETPUUYECKOr0 MaTepraia. Pa3BuTue TBOpUECKHX
CcrocoOHOCTEN yJamuxcs 1 GOpMUPOBAHUE UX TMO3HABATEIFHOTO MHTEPECA, a TAK)KE BhIpabaThIBaHUE
MOJIOKUTEITFHOTO OTHOIIEHUS K MPEAMETY, TO €CTh (POPMHUPOBAHHE FIEMEHTOB ICTETUUECKOU KYIbTYPHI.

V. Duzuuecko20 OCNUMAHUS U POPMUPOBAHUS KYIbIYDbL 300P08bS

Oco3HaHMs [IEHHOCTH KU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 370POBBIO, YCTAHOBKH Ha 370POBBIi
00pa3 )KM3HU, OCO3HAHMSI TOCJIECTBUI U HENPUATUS BPEIHBIX PUBBIUEK, HEOOXOIUMOCTH COOIIOICHUS
MpaBuJI 0€30MaCHOCTH B OBITY M pEaJIbHOM KU3HU

VI. Tpyoosoeo éocnumanus u NPOPECCUOHATILHO2O CAMOONPeeleHUs

KoMMyHHKaTHBHOM KOMIIETEHTHOCTH B O0IIECTBEHHO MOJIE3HOM, Y1eOHO -UCCIIeI0BATENbCKOM,
TBOPYECKOHN ¥ IPYrUX BUAAX NEATEIHOCTH. HTepeca kK MpakTHIeCKoOMY U3Yy4eHHIO MpodeccHii u Tpyaa
pa3IMYHOTO POJia, B TOM YHCJIe Ha OCHOBE IIPUMEHEHHS IPEAMETHBIX 3HAaHUI, 0CO3HAHHOTO BBIOOpa
WHIUBUAYAIbHON TPAEKTOPHUHU MPOJOHKEHHSI 00pa30BaHusl C yUETOM JINYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K MaTeMaTHKe, OOIIECTBEHHBIX MHTEPECOB U TIOTPEOHOCTEH

VIl.  Oxonocuueckozo socnumarus

DKOJIOTHYECKH I1eJICCO00PA3HOTO OTHOMICHHUS K IPUPOJIC KaK HCTOYHHKY KH3HU Ha 3eMIie, OCHOBE e
CYIIIECTBOBaHMS, IOHMMAaHHS [ICHHOCTH 3JI0POBOTO M 0€30TIacHOTO 00pa3a KU3HH, OTBETCTBEHHOTO
OTHOIIICHHS K COOCTBEHHOMY (DM3HUECKOMY U TICUXHIECKOMY 3JI0POBBIO, OCO3HAHUS IICHHOCTH
coOJIrOICHUS TTPaBMII 0E30IIACHOTO TIOBE/ICHHUS B CUTYAIUAX, YTPOXKAIOIINX 3JI0POBBIO M KU3HU JIFOJICH.
CriocoOHOCTH MPUMEHSITh 3HAHHUS, TIOJyYCHHBIC TIPH U3YYCHUH MaTeMAaTHUKH T PEIICHUs 3a/1ad,
CBSI3aHHBIX C OKPYXKAIOIIEH IPUPOJTHOMN Cpeioi, MOBBIIICHUS YPOBHS YKOJOTHYCCKOMW KYJIBTYPHI.
Pa3BuTHS 3KOJOrMYECKOTO MBIIIJICHHSI, yMEHHUS PYKOBOJICTBOBATHCS MM B ITO3HABATEIHHOM,
KOMMYHHKATHBHOM W COLIMATBLHON IIPAKTHKE.

VIII. Honynapuszayuu nayuneix 3uanuu cpeou oemet

MupoBO33pEHYECKUX MTPEICTABICHUH COOTBETCTBYIOIUX COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U
COCTABJISIFOIIIUX OCHOBY JUUIsl IOHMMAaHUsSI HAYYHOW KapTUHBI MUPa, O POJIH IPEMETa B IIO3HAHUH
3aKOHOMEPHOCTEH Pa3BUTHUS IPUPOJIBI.

[To3HaBaTeIbHBIX MOTHUBOB, HAIPABJICHHBIX HA TOJIyYCHHE HOBBIX 3HAHUH 110 MaTEMAaTHUKE, HEOOXOJMMbIX
Ui 00BSACHEHUS HAOMI0JaeMbIX MTPOIIECCOB U SIBICHU.

[To3HaBaTenbHON M MHPOPMAIIMOHHOM KYJIBTYPhI, B TOM YHCII€ HABBIKOB CAMOCTOSATEIHHON PabOTHI C
y4eOHBIMU TEKCTAMU, CIIPABOYHON TUTEPATyPO, JOCTYITHBIMH TEXHHUYECKUMHU CPEICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTHH.

NuTepeca k 00yueHUI0 U O3HAHUIO, TF0003HATENIBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
camM000pa30BaHUIO, UCCIIEOBATENLCKOM IeATETbHOCTH, K 0CO3HAHHOMY BBIOOPY HAMPaBICHHOCTH U
ypOBHsI 00y4eHUs B JaIbHEUIIIEM.

YMeHue sICHO, TOYHO, TPAaMOTHO HM3J1araTh CBOU MBICTH B YCTHOW U TUCBbMEHHON peY, TOHUMATh CMBICT
MOCTABJICHHOW 3a/1a4M, BRICTPAUBATh apTyMEHTAIMIO, TPUBOIUTH PUMEPHI M KOHTPIIPUMEPHL;
[ToyunTs IEpBOHAYANILHOE TPECTABICHNE O MAaTEMAaTHUECKO HayKe Kak cepe yenoBeueckoi
JeSITeNEHOCTH, 00 ATamax e€ pa3BUTHUS 3HAYUMOCTH ISl Pa3BUTHS [IUBUIIN3AIINY;
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YMeHue KOHTPOJIMPOBATh MPOLIECC U Pe3yNbTaT YUeOHOW MaTeMaTHUECKON JeATeIbHOCTH;
®opMHpOBaHUE CITIOCOOHOCTU K AMOIIMOHAIBHOMY BOCHPUATHIO MAaTEMaTHYECKUX 0OBEKTOB, 3a/1a4,
peuIeHui, pacCyKACHUM.

2) memanpeomemHuuie:

e YMEHHE CAMOCTOSTENIbHO IUIAHUPOBATHh AJIbTEPHATHUBHbBIE IYTHU NOCTHUIKEHUS LEJIed, 0CO3HAHHO
BBIOMpaTh Haubosee 3 (HEeKTUBHBIE CTIOCOOBI pelIeHHs y4eOHBIX U TIO3HABATEIIBHBIX 3a]1a4;

e YMEHHE OCYUIECTBIATh KOHTPOJIb IO pE3yiabTaTy M N0 crnoco0y JeHcTBUS Ha YpOBHE
MIPOU3BOJBHOTO BHUMAHUS U BHOCUTh HEOOXOJUMbIE KOPPEKTUBBI;

e YMEHHE aJIEKBaTHO OII€HUBATh MPABUIBHOCTh WJIM OMIMOOYHOCTH BBHIIIOJHEHUS yuyeOHOU 3ajauu,
e€ 00OBEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BOBMOKHOCTHU €€ pelIeHUs;

e OCO3HAaHHOE€ BJIAJICHUE JIOTMYECKMMHU JEHCTBUSMH OINpEACICHUS] NOHATHUH, 000011eHus,
YCTAHOBJICHUS aHAJIOTHH, KJIacCU(PHUKAIMK HA OCHOBE CAMOCTOSTEIHHOTO BHIOOpA OCHOBaHUH U
KpUTEPHUEB, YCTAHOBJIEHUS POJI0-BUIOBBIX CBS3€EH;

e YMEHHE YCTAHABJIMBATh NPUYUHHO-CIIEJACTBEHHBbIE CBSI3HM; CTPOUTH JIOTUUECKOE PaCCYXJEHHE,
yMO3aKJIloueHue (MHAYKTUBHOE, JEAYKTUBHOE U IO aHAJIOTUH) U BBIBOJIBI;

e YMEHHE CO03JaBaTh, NPUMEHITh U NPeoOpa3OBBIBATH 3HAKOBO- CHMBOJIMUECKHE CPEICTBA,
MOJIEJIM U CXEMBI JJIsl pelIeHUs] yUeOHBIX U IT0O3HABATENbHBIX 3a]1a4;

e YMEHHE OPTraHU30BbIBaTh y4eOHOE COTPYAHUYECTBO U COBMECTHYIO JEATEIbHOCTh C YUUTEIEM U
CBEpCTHUKAMU: ONpEAeNsiTh ILenH, pacupeneseHrne (YHKUUW M poJjied Y4acTHHKOB, B3aM-
MOJICHCTBHE U 00IIMEe CIIOCOOBI pabOTHI;, yMEHUE paboTaTh B TPyMIe: HAXOAUTh 00IIee PEIICHH €
U paspemiaTh KOH(JIUKTHI HAa OCHOBE COTJAaCOBAHUS MO3MIMHA M y4uy€Ta MHTEPECOB; CIyLIaTh
naptHépa; GopMyIupoOBaTh, ApTYMEHTUPOBATH U OTCTAUBATh CBOE MHEHHUE;

e chopmupoBaHHOCTH Yy4yeOHOW ¥  OOIIEMOJB30BATEIHCKONW KOMIIETEHTHOCTH B  0OJIaCTH
UCII0JIb30BaHUs MH()OPMAIMOHHO-KOMMYHHUKAIMOHHBIX TexHoJoTul (MKT-koMneTeHTHOCTH);

e TEepBOHAYAJIbHBIE MPEICTABICHUSI 00 HIEsIX U O METOJaX MaTeMaTHKHU Kak 00 YHHBEpPCaTbHOM
S3bIKe HAYKH U TEXHUKH, O CPEACTBE MOJCIMPOBAHUS SIBJICHUM U MPOLIECCOB;

e yMEHHE BHJETh MaTEMaTHYECKyI0 3aJadyy B KOHTEKCTE NpOoOJEeMHOW CUTyalMH B JPYruUx
JUCLUUIUIMHAX, B OKPY)KAIOLIEeH )KU3HU;

e yMEHHE HAXOJHWTh B PA3JIMUYHBIX HCTOYHHKAX HH(OpMaIUi0, HEOOXOJAUMYIO IJIs pEelIeHUS
MaTeMaTU4YeCKUX MpoOJieM, U MPEACTaBIsATh €€ B MOHSATHOM (opme; MPUHUMATh peElIeHUE B
YCJIOBUSIX HEIOJHOW M M30BITOYHOM, TOYHOW M BEpPOATHOCTHON MH(pOpMaIINK;

e yMEHHUE TIOHUMATh M UCIOJb30BaTh MaTeMaTUYECKHE CPEACTBA HATJISIAHOCTU (PUCYHKH,
YepTEekKHU, CXEMBbI U Jp.) Al WU CTPalMi, HHTEpIpEeTalui, apryMeHTalluH;

e yMEHHE BBIJIBUTaTh T'MIOTE3bl MPU PEHICHUU YYEOHBIX 3a7a4 U MOHUMATh HEOOXOJAMMOCTb UX
MIPOBEPKHU;

e yMEHHE NMPUMEHATh UHIYKTUBHBIC U JETYKTUBHBIE CIIOCOOBI pPACCYXJICHHH, BUIETh pa3IuyHbIe
CTpaTeruu pelieHus 3aaay;

e TIOHMMaHUE CYIIHOCTH alTOPUTMHUYECKHUX TMPEANUCAHUM ¢ yMEHUe JeHCTBOBAaTh B
COOTBETCTBHH C MPEJI0KEHHBIM aJITOPUTMOM;

e yYMEHHUE CaMOCTOSITENIbHO CTaBUTH 1N, BBHIOMpPATh M CO3/aBaTh AJNTOPUTMBI AJ PEIICHUS
y4eOHBIX MaTeMaTUYECKUX MPoOiIeM;

e yMEHHE IUIAHUPOBATh U OCYUIECTBISATH MAESATENbHOCTh, HAMPABJICHHYIO Ha peIIeHHe 3aaay
HCCIIEI0BATEIBCKOTO XapaKTepa.

3) npeomemnvie:

e yMeHHe paboTaTh ¢ MATEMaTUUYECKUM TEKCTOM (CTPYKTYypUpOBaHUE, U3BJICUEHHE HEOOXO0IMMOMN
uHpopmanum), TOYHO M IPaMOTHO BBIpakaThb CBOM MBICIM B YCTHOM M NUCBMEHHOH peuw,
IIPUMEHAS MaTEMaTUYECKYI0 TEPMHUHOJOTUIO U CUMBOJIMKY, HCIIOJb30BaTh Pa3jIM4HBIE SA3BIKH
MaTeMaTHuKd (CIOBECHBIM, CHUMBOJUYECKUH, Tpaduueckuit), 0OOCHOBBIBATH CYXKICHHUS,
MPOBOJUTH KJIACCU(PHUKALMIO, TOKAa3bIBATh MAaTEMAaTUYE CKUE YTBEPKICHUS;

e BiaJeHHEe O0a30BbIM MOHATHIHBIM aIlapaToM: HMETh IMpeACTaBICHHE O 4YHUCIe, BJIAJIEHUE
CUMBOJIBHBIM SI3BIKOM anreOpbl, 3HAHHUE OJEMEHTApHBIX (PYHKIMOHAIBHBIX 3aBHUCHMOCTEH,
dbopMupoBaHUE MPEIACTABICHUNH O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEabHOM MHUpPE U O
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pasmuyHBIX croco0ax HMX H3y4deHHUs, 00 OCOOCHHOCTSAX BBIBOJOB U IPOTHO30B, HOCAIIUX
BEPOSATHOCTHBIN XapakTep;

e  YMEHHE BBHINOJHATH anreOpanyeckue npeodpa3zoBaHus palluoHAJIbHBIX BBIPAXKCHUH, IPUMEHSITh
UX IS pelleHHus y4eOHbIX MaTeMaTHYeCKMX 3aJad W 3a7a4, BO3HUKAIOIIUX B CMEXHBIX
y4eOHBIX MpeIMeTax;

e yYMEHHE MOJb30BATHCSA MATEMAaTHYECKUMHU (POPMyTIaMHi U CaMO CTOSITEIbHO COCTABIATH (POPMYJIBI
3aBUCHMOCTEH MEXy BEIMUMHAMHU HAa OCHOBE 00O0OIIEHNS YaCTHBIX CIy4yaeB U IKCIIEPUMEHTA;

e YMEHHE pellaTh JIMHEWHbIC U KBaJPaTHBIC YPABHECHUs U HEPABEHCTBA, a TAKKE IPUBOJUMBIE K
HUM ypaBHEHHUsS, HEPABEHCTBA, CHUCTEMbI; NPUMEHATH TI'padUUYECKHe MPEICTABICHHUS IS
pEeLIeHUs U HUCCIENOBAaHUs YPABHEHUM, HEPABEHCTB, CUCTEM; IIPUMEHATh IIOJYYECHHBIE YMEHUS
JUISL pEIIEHHS 3a/1a4 U3 MaTEeMaTUKH, CMEXHBIX IIPEAMETOB, IPAKTUKH;

e OBJAJACHHE CHCTEMON (YHKIMOHAJIBHBIX MOHATHH, (DYHKIIMOHAIBHBIM SI3BIKOM U CHMBOJIUKOM,
YMEHUE CTPOUTH Ipaduku (YHKIHI, ONMHUCHIBATh UX CBOMCTBA, UCIOJIB30BATh ()YHKIIMO HAJTBHO-
rpadpuyeckue MpeicTaBieHUs JJIs ONMUCAHMUS U aHalIM3a MaTeMaTHM4YeCKUX 3aJad U peajbHbIX
3aBUCHMOCTCH;

e OBJIAJICHME OCHOBHBIMHU CHOCOOAMM NPEACTaBICHUS M aHaJIU3a CTAaTUCTUYECKUX JaHHbBIX;
yMEHHE pelniaTh 3a/Jaui Ha HaX0XKAEHUE YaCTOThl U BEPOSITHOCTHU CIIy4alHBIX COOBITHUH;

e YMEHHE IPHUMEHATHh HW3yYEHHBIE NOHATHS, PE3YNbTAaThl M METOAbl IPU PEIICHUH 3a1ad H3
pa3IMUHBIX pa3lelIoB Kypca, B TOM YHCIE 3aaad, HE CBOJAIIMUXCS K HENOCPEACTBEHHOMY
IIPUMEHEHNIO U3BECTHBIX AJITOPUTMOB.

PannoHnajbHbIE YHCIa

BBITyCKHUK HAYYHTCS:

1) TOHUMATh OCOOCHHOCTH JACCATHIHON CHCTEMBI CUNCIICHH S,

2) BIIaJIeTh MOHIATUSAMH, CBI3aHHBIMH C JICTUMOCTHIO HATYPaJIbHBIX YUCEIT,

3) BBIpaKaTh 4YHCIa B OJKBHUBAJICHTHBIX QopMmax, BbIOMpas Haumbojee TMOAXOMSIIYI0 B
3aBUCHMOCTH OT KOHKPETHOH CHUTYyaIluu,

4) CpaBHUBATh W YHOPSAOYMBATH PAIlMOHAIBHBIC YHCIIA;

5) BBITIOJIHATH BBIYUCICHUS C PAMOHAIBHBIMH YHCIAMH, COYETas YCTHbIE M THCHhMCHHBIC
NPUEMBI BEIYUCICHUH, TPUMEHATh KAbKYIATOP;

6) MCIOJIb30BATh TIOHATHS W yMEHUsS, CBSA3aHHBIE C MPONMOPIMOHAIBHOCTHIO BEIHMYHH,
MPOICHTAMU B XOJI€ PEIICHUS MaTeMaTHYECKUX 3a/1ay U 3a7a4 U3 CMEXKHBIX IPEAMETOB, BBIIOJIHATD
HECJIOKHBIC MPAKTHYCCKUE PACUETHI.

Buinycknux nonyyum 603mMoxicHOCMb:

7) NO3HAKOMUMBCSA C NO3UYUOHHBIMU CUCEMAMU CYUCTEHUSI C OCHOBAHUAMU , omaudHbiMu om 10;

8) yenyoumov u pazeumv npeoCcmasieHus 0 HamypaibHblX YUCIAX U CBOUCMEAX OeTUMOCMU,

9) Hayuumuvcs UCNOIL308AMb NPUEMDL, PAYUOHATUIUPYIOWUE BLIYUCTEHUS, NPUOOPECTU NPUBLIUKY
KOHMPOIUPOBAMb 8bIUUCTEHUS, 8bLOUPAS NOOXOOAWUL OISl CUMYAYUU CHOCOO.

JlelicTBUTEJIbHbIE YHCJIA

BhInyCKHUK Hay4yuTCs:
1) MCHOJIb30BaTh HavaJbHbIE NPEACTABICHUS O MHOXKECTBE /el CTBUTEIbHBIX YHCEI;
2) BiaJeTh NOHATHEM KBAJPATHOI'O KOPHS, IPUMEHATh €r0 B BHIYMCICHUSIX.

Buinyckuux noayuum 603mModicHOCMb.!

3) passumsv npedocmagienue O YUCIe U HUCLOBLIX CUCEMAX OmM HAMYPAIbHLIX 00
0eticmUMenbHbIX YUCeL, O POIU 8bIYUCIEHUL 8 YeN08e4eCKOU NPpaAKmuKe;

4) pazeumv u yeryoums 3HAHUL 0 0eCAMUYHOU 3ANUCU 0eli CEUMENbHBIX Yucel (nepuoouyeckue u
Henepuoouyeckue opoou).

HN3mepenus, npudIukeHnsl, OeHKA
BbImycKHUK Hay4uTCS:
1) ucrosb30BaTh B X0OJI€ PELICHUS 3a/1a4 dJIEMEHTapHbIEe MPEACTABICHUS, CBSI3aHHbIE C TPUOIIKEHHBIMU
3HAYEHUSIMU BEJTUYMH.



BblnyCKHMK noaydum 603MOJMCHOCNb.!

1) nonams, umo wuciosgvie aaHHble, Konmiopble UCNONMb3YIOMCsl 0ns xapakmepucmuku 00vbekmos
OKpyofcaroweco mupa, A6JAAIOMCA npeumyuecneernHo npu6/lu9fCéHHblMu, Ymo no 3anucu npu6jzu-
IHCEHHBLX 3Haqum?, codepofcau;uxc;z 6 qubopMauuongzx UcCmo4YHUKax, mMOMNCHO cydumb o
noepewrocmu l’lpu6]lu9fC€Hu}l,'

2) nowAmMs, umMo nocpewHocms pesyibmama BbIYUCTCHUN  O0JIHCHA OblMb cousmepuma ¢
noecpeurnocnivro UCXOOHBIX OAHHBIX.

AJuiredpanyeckne BbIpaKeHUs

BrIMyCKHUK HAy4HTCS:

1) BIaJETh HOHATHUAMH «TOXIECTBO», «TOXIECTBEHHOE IpeoOpa3oBaHUEy», pellaTh 3aJayd,
cojepxalire OyKBeHHBIC TaHHbBIE; paboTaTh ¢ hopMylaMu;

2) BBIOJHATH peoOpa3oBaHUsl BBIPAXKEHUHN, COACPKANIUX CTETICHU C IEJIBIMU MOKA3aTEIsIMH U
KBaJ[paTHBIE KOPHH;

3) BBIMOJHSATH TOXKJECTBEHHBIE MPE0Opa30BaHMs pallMOHAIbHBIX BHIPAKEHU HA OCHOBE MPABHII
e CTBHUI HaJ MHOTOWIEHAMH U alNreOpandecKuMH IPOOsIMU;

4) BBITIOJHATH PA3JIOKEHUE MHOTOWICHOB HA MHOKHUTEIH.

Buinycknux nonyyum 03mMoMCHOCMb!

5) HaAyuumvcsi BbINOJIHAMb MHO2OULA208ble NPeoOPA308aAHUS  PAYUOHAILHBIX — BbIPANCEHUU
npuMeHsis WUpoKUutl Habop cnocobos u npuémos;

6) npumeHAmMb MoACOeCmeeHHble NPeodPaA308anus 0l peuwenus 3a0ad U3 pasiudHblx pazoenos
Kypca (Hanpumep, 0 HAXOHCOEHUsL HAUOONbUe20/HAUMEHbULe2O 3HAYEHUS BbIPANCEHUS).

YpaBHenust

BrinycKkHHUK Hay4yuTCs:

1) pematb OCHOBHBIE BHUJIBI PAallMOHAIBHBIX YPAaBHEHHH C OJHOW NMEPEMEHHOM, CHCTEMBI ABYX
ypaBHEHUU C ABYMsI IE€pEMEHHBIMU;

2) MOHMMAaTh ypaBHEHHUE KaK BaXXHEHIIYI0 MaTEeMaTUUYECKYIO MOJENb JJIsl OMUCAHUS U U3 YUCHUS
Pa3HOOOpa3HBIX pealbHBIX CUTYAllUH, pemaTh TEeKCTOBbIE 3aJjauu aNre0panuyeckuM METOI0M;

3) mpuMeHATHh IpaduuecKkue MpeICTaBICHUS Ui UCCIENO0BAHUS ypaBHEHHH, HCCIEAOBAHUS U
peLIeHUs] CUCTEM YpaBHEHUM C JBYMsS NEpEMEHHBIMH.

Buinycknux nonyyum 603mMoiCHOCMb !
4)061a0emb CHeYUANbHLIMU NPUEMAMU  PeUleHUsl YPABHEHUU U CUCMeEM YPAGHEHUL, Y8epPeHHO
NpUMeHSIMb annapam ypasHenutl 0Jisi peueHust pa3Ho0Opa3HbIX 3a0ay U3 MAmMemMamuKi, CMENCHbIX
npeomemos, NPaKmuKuL,
5)IPUMEHSTh TpadUUecCKUue MPEACTABICHUS JUIsI UCCIEIOBAHUS YpaBHEHWI, CUCTEM YpaBHEHUIA,
cooeparcawux OyKeeHHvie KOdhuyuenmoi.

HepaBencrBa

BrinycKHUK Hay4YuTCs:

1) mOHMMaTh M TMPUMEHSATh TEPMHUHOJIOTHI0O M CHUMBOJIMKY, CBS3aHHbIE C OTHOILIEHUEM
HEpPAaBEHCTBA, CBOICTBA YHCIOBBIX HEPABEHCTB;

2) peliaTh JUHENHbIE HEPABEHCTBA C OJHOW MEPEMEHHOM U MX CUCTEMBI; pellaTh KBaJpaTHbIE
HEpPaBEHCTBA C OMOPOii Ha rpaduUecKre MpeICTaBICHHUS;

3) IpUMEHATH annapaTr HEPABEHCTB JJIS PELICHUS 3a/1a4 U3 pa3JIMYHBIX Pa3JIesioB Kypca.

Bbll’lyCKHuK noay4um 603MOJNCHOCNb HAYYUNMbCA.

4) pazHooOpasHbLIM NPUEMAM O00KA3AMENbCMBA HEePaABeHCms8; YVB8EPeHHO NPUMEHAMb annapam
HepaeeHcme ons pewenus pa3H006pa3Hblx mamemamuyeckux 3a0ay U 3a0a4 U3 CMENCHBIX
npedMemoe, npakmuxu,

5) npumenams 2paguueckue npeocmagieHus 0N UCCLe008AHUs HEePABEHCMBY  CUCeM
HepaseHcma, cooepircauux OyKkeenHvle KOdpduyueHmul.

OcHoBHbIe NOHATHS. YHC/I0BBIE QYyHKINH.
BrInyCKHUK Hay4YUTCH:



1) MTOHUMATh U HMCIOJH30BaTh (PYHKIIMOHATBHBIC MOHSATHUS U S3BIK (TEPMUHBI, CHMBOJIHYECKHE
0003HAYCHUSA);

2) cTpouTh rpadUKu JIEMEHTAPHBIX (YHKIUN; UCCIEAOBATh CBONCTBA YMCIOBBIX (YHKIUH Ha
OCHOBE M3YUYCHHS MOBEACHUS UX I'PAUKOB;

3)moHuMaTh (DYHKIMIO KaK BAXKHEUIYI0 MaTEMaTHYECKYI0 MOJENb IS OMHCAHUS TPOIECCOB
SIBJICHUW OKPYXKAIOIIETO MHpa, MPUMEHITh (PYHKIIMOHANBHBINA SI3BIK JUISI ONMKCAHUS W HWCCIICIOBAHUS
3aBUCHUMOCTEH MKy (PU3HUECKUMU BETUIMHAMU.

Buinycknuk nonyyum 603MO0MCHOCMb HAYUUMBCA:

3) nposooums uUCCIe008aHUA, CBA3AHHLIE C U3YYEHUeM COUCME (QYHKYull, 8 MoM Uucie ¢
UCNONb308AHUEM KOMNbIOMEPA, HA OCHOBE ePAUKO8 U3YUeHHbIX QYHKYUL cmpoums Oojee CI0XHCHble
epaguxu (Kycouno-3a0anHble, C «8bIKOJOMBIMUY MOYKAMU U M. N.);

4) ucnonvzosamov QYHKYUOHALIbHblE NPeOCMABleHUs U C80Ucmea @yHKyuil O peuleHus
Mamemamuieckux 3a0ay u3 paziuyHulx pazoenos Kypcd.

YucjioBble NOCJI€10BATEIBLHOCTH

BrInyCKHHUK Hay4yuTCs:

1) IIOHUMATh ©W HUCIIOJIB30BATh A3BIK HOCHGI{OB&TCJ’IBHOCTCﬁ (TepMI/IHI)I, CUMBOJIMYECKUC
0003HaYCHU);

2) IpuUMEHATh (POpMYJbl, CBSI3aHHbIE C apU(METUUYECKON M reoMEeTpUUECKOW MPOTPECCUsiMU, U
anmapar, cOpMUPOBAHHBIN NpPU H3YYEHUM JPYTHMX pas3JeioB Kypca, K pPEIIeHHI0 3ajlady, B TOM
YUCJIe ¢ KOHTEKCTOM U3 peaIbHOM KHU3HH.

BolnyckHUK noayuum 603MONCHOCHb HAYYUMbCAL:

3) pewamsb KOMOUHUPOBAHHbIE 3A0A4U C NPUMEHEHUEeM (OPMYI N-20 YleHd U CYMMbl NEPEbIX N
YIeHO8 apuhmemuiecKol u 2eoMempuyeckol npoepeccutl, NpUMeHss npu SMoM annapam ypaeHeHul
U HepageHcms,

4) noHuMamv aApupMemuyecKyro U 2eoMempuyeckyio npocpeccuu Kax (YHKYuu HAmypaibHO2O0
apeymenma, cesa3vl8ams apupmMemuyeckyro npoepeccuio ¢ IUHEeUHbIM POCHOM, 2e0MeMmpPUYecKyo — ¢
9IKCNOHEHYUATIbHBIM POCTIOM.

OnucarenbHasi CTATUCTHKA
BBITYCKHUK HAy4HUTCS HCIOJIB30BaTh MNPOCTEHIIME CIOCOOBI TPEACTABICHUS UM aHAIHW3a
CTATUCTUYCCKHUX JIAHHBIX.
Buinycknux nomyuum 603MO0iCHOCHb NpUObpecmu nepeoHAualbHbIN ONbIM Opeanuzayuu coopa
OAHHBIX NPU NPOBEOCHUU ONPOCA 0OWECMBEHHO20 MHEHUS, OCYWeCMEIAmMb UX AHAIU3, NPeOCMAsIsImb
pe3yibmamvl Onpoca 8 ude maobauyvl, OUAPaAMMbL.

Cnyuaiinvle coovimusa u 6epoAmMHOCmb

BrIMyCKHUK HAy9IUTCS HAXOIUTh OTHOCUTEIBHYIO 9aCTOTY M BEPOSITHOCTD CIYIaiHOTO COOBITHSI.
Buinycknux nonyuum 603moxicHOCMb NPUOGpecmu Onvim npo8edeHuUs: CIy4alHblX IKCNEPUMEHNO8, 8
MOM YUCIe ¢ NOMOWBIO KOMNBIOMEPHO20 MOOETUPOBAHUSA, UHMEPNPEMAyUlL UX pe3yI1bmamos.
KomOunnaropuka

BbeImyckHUK HaydyuTCsl pemiaTh KOMOWHATOpPHBIE 3aJa4d Ha HAXOXKICHHE YHCJIa OOBEKTOB WIIH
KOMOWHAIUNA.

Buinycknux noayuum 603MOMCHOCMb HAYYUMBCA HEKOMOPLIM CNEeYUANbHbIM NPUEMaM peuleHus
KOMOUHAMOPHBIX 3A0aY.

B noBceIHEBHOM KM3HHU
® DacI03HaBaTh JIOTUYECKU HEKOPPEKTHBIE BHICKA3bIBAHUS.

® OIIGHUBATh PE3YJIbTAThl BEIYUCICHUH IPU PELICHUN MPAKTHYECKUX 3aJ1ay;
BBITOJIHATH CPAaBHEHHE YHCEN B PEaJbHBIX CUTYalLUsX;
e COCTaBJIATh YMCJIOBBIC BBIPAKEHMS MPHU PELICHWH MPAKTUYECKUX 337ad W 3aJad U3 JAPYrux
y4eOHBIX MPEIMETOB.



e BBIJIBUTaTh THIIOTE3bI O BO3MOKHBIX NPEICIBbHBIX 3HAUEHUSX HMCKOMBIX BEIHYHMH B 3aJade
(menarb NPUKUIKY)
® BBIYHCIATH PACCTOSIHUS HA MECTHOCTH B CTAHJAPTHBIX CUTYAIHSIX, IJIOLIAIN
MPSIMOYTOJTbHUKOB;
® BBINOJHATH MPOCTEHIIINE TOCTPOCHUS U U3MEPEHHS HA MECTHOCTH, HEOOXOIMMbIE B PEAIbHOM
KU3HH.
® DPAacmo3HaBATh JOTUYECKH HEKOPPEKTHBIC BHICKA3bIBAHUS;
® CTPOWTH LETMOYKH YMO3AKIIOUYEHUI Ha OCHOBE MCIIOJIB30BAHMUS MTPABUII JIOTHKH.
®  [IPUMEHSATH MPaBUiIA MPUOIMKCHHBIX BEIYUCIICHUH MMPU PEIICHUH MTPAKTUICCKHUX 3a7a4d U
peleHNH 3324 APYruX yIeOHBIX TPEIMETOB;
®  BBINOJHATH CPAaBHEHUE PE3YJIbTATOB BRIYMCICHUN MIPU PEIICHUH MPAKTHYECKUX 33124, B TOM
YHCIIe TPUOTMKEHHBIX BBIUYMCIICHHN;
® COCTaBIISATh YHCJIOBBIC BRIPAKCHHUS M OIICHUBATH WX 3HAUCHUS MIPH PEIICHUN IPAKTHUECKUX
3a7a4 ¥ 3a/1a4 U3 JPYruxX y4eOHBIX MPEIMETOB
® U3BIEKaTh, MHTEPIPETHPOBATH U MPEOOPA30BBIBATH HH(OPMAITHIO, TIPEICTABICHHYIO B Ta0NIHIIAX U HA
IMarpaMmMax, OTPaXKaroIlyto CBOMCTBA M XapaKTEPUCTUKHU PEaNIbHBIX MPOIIECCOB U SIBICHUH.
® BBIICNATH IPU PEIICHUH 3a/1a4 XapaKTePUCTUKU pacCMaTpUBAEMON B 331a4€ CUTYallUH, OTIIMYHBIE OT
peanbHBIX (Te, OT KOTOPBIX a0CTParupoBajKCh), KOHCTPYHPOBATH HOBBIE CUTYALIUHU C YUETOM ITHX
XapaKTePUCTHK, B YACTHOCTH, IIPH PEIICHUH 33/1a4 Ha KOHIICHTPAI[NH, YIUTHIBATh TNIOTHOCTH
BEIIECTBA;
e pemiathk ¥ KOHCTPYHPOBATH 337]a4l HA OCHOBE PACCMOTPEHHUS PEaTbHBIX CHUTYalli, B KOTOPBIX HE
TpeOyeTcsl TOYHBIA BEIYNCIATENBHBIA PE3yIIbTAT;
e pemarh 3aJaud Ha JABIKEHHE IO PEKe, pacCMaTpUBasi pa3HbIe CHCTEMBI OTCYETA.
®  BBIYUCIIATH PACCTOSTHHUS Ha MECTHOCTH B CTAHJIAPTHBIX CUTYAIHSX, TUIOMAN YIaCTKOB
MPSAMOYTOJIBHOU (POPMBI, 00BEMBI KOMHAT;
®  BBINOJIHATH POCTEHIIINE TIOCTPOCHUS Ha MECTHOCTH, HEOOXOAUMBIC B PEATBHOM KHU3HH,
® OIICHWBATH Pa3MEPhl PEATBHBIX 00BEKTOB OKPYKAIOIIETO MHUPa
®  WCIOJB30BaTh rpaduyecKoe MpeICTaBICHNE MHOXKECTB JUTSI OTICAHUS pEATbHBIX MPOIIECCOB
U SIBJICHUH, IPH PEUICHUH 33124 IPYTUX Y4EOHBIX TPEAMETOB.
® OIICHWBATh PE3YIBTATHI BEIYMCICHUH MPH PEIICHUN MPAKTUICCKUX 33124,
®  BBINOJIHATH CPABHEHHE YHCEN B PEATbHBIX CHTYaIUsX;
®  COCTaBJISITh YHCJIOBBIC BRIPAKEHUS MPHU PEIICHUH MPAKTUYECKHX 3a/1a4 U 33124 U3 APYTUX YICOHBIX
MPEIMETOB.
® COCTaBJIATPH U pEIIaTh JUHCHHBIC YPABHEHUS NIPU PEIICHUH 3a/1a4, BO3HUKAIOIINX B JPYIUX y4eOHBIX
npeaMerax.
®  WCIOJIB30BaTh rpadUKH PeasbHBIX MPOIIECCOB U 3aBUCUMOCTEH ISl ONIPEICIICHHS] HX CBOMCTB
(HanOOoJbIINE ¥ HAMMEHBIIINE 3HAYCHUS, TPOMEKYTKH BO3pacTaHUs U YObIBaHUS, 00acTH
MOJIOKUTEIBHBIX U OTPULIATESIbHBIX 3HAYCHUH U T.I1.);
®  WCIIOJIb30BaTh CBOMCTBA JMHEHHOW (YHKIIUU U e¢ rpaduK MpH pelieHUH 3a1a4 U3 IPYyrux
Y4EOHBIX MPEIMETOB.
®  OIICHUBATh KOJIMYECTBO BO3BMOXKHBIX BAPHAHTOB METOJIOM Iepedopa;
®  UMETh NPEICTABICHUE O POJIA IPAKTUYECCKU JOCTOBEPHBIX M MaJOBEPOSTHBIX COOBITHIA,
® CpaBHUBATh OCHOBHBIE CTATUCTHUYECKUE XaPaKTEPUCTUKHU, MOJTyYCHHBIE B MIPOLIECCE PEIICHUS
MIPUKIIATHOM 3a/1a4M, U3YYE€HUS PEAIbHOTO SIBJICHHUS,

OLCHUBATH BEPOATHOCTD PCAJIbLHBIX COOBITHI U SBJICHUI B HECJIOKHBIX CUTyallusX.

2. COAEPXKAHHUE TEM YYEBHOI'O KYPCA
Auredpa 7 kaace

Ne Koanuect B TOM
Pa3zneabl, TeMbl

n/n BO 4YaCOB gyucjge KP

1 BripaskeHus1, TOXAECTBA, ypaBHEHUS 22 2




2 OyHKIIUU 11 1
3 Crenenb ¢ HATYpaJIbHBIM MOKa3aTeIeM 11 1
4 MHorousIeHbI 17 2
5 DopMyIbl COKPAILIEHHOTO YMHOKEHUS 19 2
6 Cucrembl TUHENHBIX YpaBHEHUN 16 1
7 HroroBoe moBTOpeHue 6 1
Hroro: 102 10

1. BelpaxxeHus, TOXJI€CTBA, YPaBHEHUS

Boipakenus. UnciaoBble BbIpaXXeHHsI U BbIpaXkeHUs ¢ nepemMeHHbIMU. [Ipocreiimue npeoOpa3oBaHus
BBIpQ)KECHUN. YPaBHEHHE C OJHUM HEU3BECTHBIM M €r0 KOpEHb, JIMHEMHOE ypaBHEHME. Pemienne 3anau
METO0/I0M ypaBHeHUH. CTaTUCTUYECKHE XapaKTEPUCTHKU.

Henabp — cucremaTu3upoBath U 0OOOIIUTH CBEIACHHUS O NMPEOOpPa30BaHUU BBIPAKEHUN M peIIeHUU
YpaBHEHHI C OJJTHIM HEM3BECTHBIM, MOJyYCHHBIE YUAIIUMUCS B Kypce MaTeMaTHKH 5,6 KJIaccoB.

2. ®yHKUMHU

Oynkunn W ux rpapuku. JlunediHas ¢yHkuus. JluneitHas QyHkuus u ee rpaguk. CrnocoOsl
3anaHusAyHKIMM. B3auMmHoe pacnonoxeHue rpa@uKkoB JTUHEHHBIX (QYIKIUI.

Henabp — MO3HAKOMUTH yYallUXCSl C OCHOBHBIMU (DYHKIIMOHAJIBHBIMM MOHATHUAMU U C Tpadukamu
bynkimii y=kx+b, y=kx.

3. CTeneHnb ¢ HATYPAJbHBIM MOKAa3aTe/IeM

CreneHb ¢ HAaTypaJbHBIM TOKazaTeneM u e€ cBoicTBa. OmHowieH. DyHkimu y=X2, y=X3, U HX
rpadukH.

Heapb — BeIpaboTaTh yMEHNE BBIOIHATH IEHCTBUS Ha/l CTENICHSIMU C HaTypaJIbHBIMU MTOKa3aTEsIMH.

3namb ONpeNieNICHUE CTENEHH, OAHOWIECHA, MHOTOWIEHA; CBOMCTBA CTENIEHHU C HaTypaJIbHBIM

4. MHoOro4/1eHbl

MHuorounes. CloxeHHe, BBIYATAHUE M YMHOKEHHME MHOTo4wiIcHOB. [IpousBeneHume onHOWIEHA H
MHOTOWIEHa. Pa3yojkeHne MHOrO4IeHa Ha MHOKHUTEIIN.

Ileab — BbIpaOOTaTh YMEHHE BBINOJHATH CIOXKEHHE, BBIYMTAHHE, YMHOXXEHHE MHOTOWIEHOB H
pa3I0KEeHNE MHOTOWICHOB HA MHOXKUTEIIH.

5. ®opMyJIbl COKPAIIEHHOT0 YMHOKEHUSI

dopmynsl (axb)?=a’+2ab+b? (atb)3=a’+3a%b+3ab’+h?, a? — b? = (a-b)(a+b), a®+b3=(axb)( a’+ab+b?).
[Ipumenenune GopMyn COKpalIEHHOTO YMHOXEHHUs K Pa3JIOKEHHIO Ha MHoxurtenu. [IpeoOpazoBanue
LIEJIBIX BBIPAKCHU.

Ilesb — BbIpabOTaTh yMEHUE IPUMEHSTH B HECIOKHBIX CIIydasix (popMyJibl COKPALIEHHOTO YMHOKEHUS
Ul 1peoOpa3oBaHMsl LENbIX BBIPAKEHUM B MHOIOWIEHBl M JUId Pa3OXKEHHWs MHOTOWIEHOB Ha
MHOKHUTEJIH.

6. Cucrembl THHEHHBIX YPABHECHHU I

JIuHelHblEe ypaBHEHMs C JABYMs NEPEMEHHBIMH M HUX CHCTEMBI. PellleHne cucteMm ABYX JIMHEHHBIX
YPaBHEHUH C IByMs IIEpEMEHHBIMU. Pelenue 3a1a4 METO0M COCTABIIEHUS CUCTEM YPaBHEHUM.

Ileqb — NO3HAKOMHTBH y4allUXcs CO CIOCOOAMM PELIEHUS CHCTEM JIMHEHHBIX ypaBHEHHUH C ABYMS
IepEMEHHbIMH, BbIpa0OTAaTh yMEHHE pellaTh CUCTEMbl YPaBHEHMH M IPUMEHSTh MX HpPU PpEIICHUH
TEKCTOBBIX 3aJau.

7. IloBTOopenue. Pemenue 3axay.

3akpericHue 3HaHHUH, YMEHHI U HABBIKOB, MOJIyYCHHBIX Ha YPOKAaX IO JAHHBIM TeMaM (Kypc aiareOpsbl
7 xiacca).

COJEPKAHUME TEM YYEBHOI'O KYPCA
Auredpa 8 kaace

Ne Koanuect B TOM
Pa3zneabl, TeMbl
n/n BO 4aCOB guciae KP
1 PanmonanbsHbie 1podu 23
2 KBanparsble kopHU 19




3 KBanpaTtusle ypaBHEHMs 21 2
4 Hepasenctpa 20 2
5 CrerneHb C 1eNIbIM TIOKa3aTesieM. DJIEeMEHThI CTATUCTUKU 11 1
6 HroroBoe moBTOpEeHNE 8 1
Hroro: 102 10

1. PauuonajbHble 1podu

PanmonaneHas 1po6s. OCHOBHOE CBOMCTBO ApoOH, cokpaiieHue napodeit. Cymma U pa3HOCTh ApoOeH.
[IpousBenenue u yactoe apobeii. [IpeoOpasoBanue pannoHaIbHBIX BeIpakeHH. DyHkImsa y = k/x u eé
rpaduk.

Llesb — BeIpabOTaTh YMEHHUE BBHITIOJIHITH TOXKACCTBEHHBIE TPEOOPA30BAHUS PAMOHAIBHBIX BHIPAKEHHN .
2. KBagpaTHble KOpHH

HeiictButenpHple uncna. [lonstue o0 wuppanvoHanbHOM uucie. ApuMeTHYeCKU KBaJpaTHBIN
KOpEeHb, NpUONMKEHHOE 3HAUYEHHE KBAaJApaTHOTO KopHs. CBolicTBa apu(METHUYECKOrO KBaJpaTHOTO
KopHs. IlpumeHeHHe CBOICTB apu(pMETHUECKOro KBaJapaTHOro KopHs [IpeoOpa3zoBaHusl BbIpa)kKEeHUH,
coJiepKaliux KBajapaTHble KopHU. OyHKIUA Y = X 1 €€ rpaduk.

Henp — cucremaru3upoBaTh CBEIEHHMS O palUOHAIBHBIX YHMCIAaX M JaTh MpEACTaBlIeHUE 00
MppalMOHAJIbHBIX YHCIAX, PacHIMpUB TE€M CaMbIM IIOHATHE 4YHCIA; BBIpAOOTaThb YMEHHE BBIMOJHSTH
npocTeire npeoOpa3oBaHus BEIPAKEHUH, CoAepKaIIUX KBaJpaTHbIE KOPHHU.

3. KBagpaTHble ypaBHeHH S

KBagpatHoe ypaBHeHne u ero kopHH. @opMyinbl KOpHEW KBaJpaTHOro ypaBHeHus. Teopema Buera.
JlpoOHble palmMoHaNbHBIE ypaBHEHUs. PereHue 3amad, MpUBOAALIMX K KBaJApPaTHBIM U PallMOHAIBHBIM
YpaBHEHUSM.

Heap — BbIpaboTaTh yMEHUS pellaTh KBaJpaTHbIE YypaBHEHUS, MPOCTEUIINE pallOHaJIbHbIE
YPaBHEHUS U IPUMEHATh UX K PELICHUIO 3a/1a4.

4. HepaBeHncTBa

YucnoBsle HEPABEHCTBA U UX CBOMCTBA. llousieHHOE C0KEHNE U YMHOYKEHUE YHUCIOBBIX HEPABEHCTB.
[IpumeHeHre CBOWCTB HEPABEHCTB K OLICHKE 3HAYEHUsI BbIpaxkeHHs. JIMHEIHOe HEpaBEHCTBO C OAHOM
nepeMeHHoM. CucTteMa JIMHEMHBIX HEPABEHCTB C OJTHOW MEPEMEHHOM.

ean — BeIpaboTaTh yMEHHUSI peliaTh JMHEHHBIC HEPABEHCTBA C OJTHOM MEPEMEHHON U UX CHCTEMBI.

5. CreneHb ¢ meJbIM IOKa3aTeJeM. JJIEeMEHThI CTATUCTHKH.

CreneHb C 1eNbIM NIOKa3aTeneM U e€ cBoicTBa. CTaHAApTHBIN BUJ YKCia. 3alUCh

MpUOIMKEHHBIX 3HAaUeHUN. J[ecTBUS Hall MPUOTMKEHHBIMU 3HAYEHUAMU. DJIeMEHThI cTaTuku.. COop
U TPYIIHUPOBKA CTATUCTUYECKUX AaHHBIX. Harnsnnoe npeacraBieHue CTaTUCTHYECKON HH(POPMAIUH.

Heab — chopmMupoBaTh yMeHUE BBIIOIHSATH IEUCTBUS HaJ[ CTEIICHSIMU C LIETBIMU

MOKa3aTejasiMU, BBECTH MOHSATHE CTAaHJAPTHOTO BHUAA 4YHcla, CcHOPMUPOBATH HayallbHbIE
MIpeJICTaBJICHUsI O COOpE U TPYIIIUPOBKE CTATUCTUYECKUX JAHHBIX, UX HATJIATHOW UHTEPIPETALIHH.

6. IloBTopenue. Pemenue 3axau
3akperuieHre 3HaHUW, YMEHHUI U HaBBIKOB, TOJYYCHHBIX HA YPOKax IO JAHHBIM TeMaM (Kypc anreopsl 8
KJjacca).
COLEP KAHUE TEMATUYECKOI'O IINTAHUPOBAHUSA
Auredpa 9 kaace

Ne KonnuyecTBo | B TOM 4mcie
Pa3genanl, TeMbl
n/n 4acoB KP
1 | Keagparnumas Gpynxims 22 2
2 | YpaBHeHHS U HEPAaBEHCTBA C OJIHOH MepPEMEHHO 14 1
3 | YpaBHEHHUs U HEPABEHCTBA C JBYMsI IEPEMEHHBIMU 17 1
4 | Apudpmernyeckasi U reoOMeTpUUECcKas IpPOrpeccuu 15 2
5 | DeMeHTbI KOMOMHATOPHKH ¥ TEOPHH BEPOSTHOCTH 13 1
6 | Urorosoe MMOBTOPEHUE 21 1
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Hroro: 102 8

1. Kpaaparuunas pyHkuus
Oynkiusa. Bospacranme u yObiBanue ¢yHkiuu. KeagpaTHblii TpexuieH. PasiokeHue KBaapaTHOTO
TpexujieHa Ha MHOXHUTENU. PelieHue 3ajgad myreM BbIIEICHMs KBajpaTa JBYWIEHAa M3 KBaJIpaTHOIO
TpexwieHa. Dynkius y=ax2 + bx + ¢, e€ cpoiictBa, rpaduk. [Ipocreiimue npeodpazoBanus rpaduKos
¢bynkuuii. Pemenne HepaBeHCTB BTOPO CTETIEHU C OJTHON IEPEMEHHOM.
Heab — BbIpabOTaTh yMEHHE CTPOUTH IpaduK KBAagpaTHUHOW (PYHKIMHM W TPUMEHSTH TpauuecKue
MPEJCTABICHUS U1l PELICHUS] HEPABEHCTB BTOPOM CTENEHH C OJIHOW MEPEMEHHOM.
3HaTh OCHOBHBIE CBOWCTBA (YHKLMH, YMETh HAXOJIUTh MPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, BO3PACTAHUSA,
yObIBaHUS (HYHKIIHH.
YMeTh HaxoquTh 00JacTh OMNpenesleHUuss M 00JacTh 3HAYCHUH (QYHKIUHM, YUTAaTh TpaduK (YHKIWU.
YMeTh pemiath KBaJlpaTHbIE YpaBHEHHs, ONpPEAENATh 3HAKU KOpHEH. YMETh BBINOJHSTH DPA3JIOKEHUE
KBaJpaTHOTO TpPeXdWIeHa HA MHOXKHTEIH. YMeTh CTPOMTh Tpaduk (GYHKIHM y=aX’ , BBINOIHATH
npocreimue npeoOpa3oBaHus rpadpukoB (QyHKIUN. YMETh CTPOUTH IpadUK KBAaIpaTUYHON (QYHKIMH,
BBITNIOJIHATH MpocTeiire npeoOpa3zoBaHus rpadukoB GyHKIMH. YMETh CTpOUTh I'paduK KBaJIpaTUIHOU
GyHKIMM» HaXoAWTh 1O TpaduKy HYIW QYHKIMHM, HOPOMEXKYTKH, A€ (QyHKIUS NpPUHUMAET
MOJIOKUTETbHBIE U OTPULIATEIbHbIE 3HAUCHUS. YMETh MOCTPOUTH Ipaduk QyHKIMU y=ax2 U NPUMEHATH
e cBoiicTBa. YMeTh MOCTpPOUTh rpaduk QyHKUMU y=ax2 + bx + ¢ U NpUMEHSTh €€ CBOWCTBA. YMETh
HaXOJUTh TOKU NepecedeHus rpaduka Kpagpatnanoit GyHKIMH ¢ OCSIMU KOOPAWHAT.
YMeTb pa3nioKuTh KBAAPATHBIN TPEXWICH HA MHOKUATEIN. Y METh PEIIATh KBAJIPAaTHOE YpABHEHUE. Y METh
pelaTh KBaJpaTHOE HEPABEHCTBO ajlre0panyeckuM crnocoOoM. YMeTh pemiarh KBaJpaTHOE HEPABEHCTBO
C MOMOIIBI0 TpaduKka KBaApaTUYHONW (QYHKUMU. YMETh pemarh KBaJpaTHOE HEPaBEHCTBO METOJIOM
UHTEPBAJIOB. YMETh HAaXOJUTh MHOYKECTBO 3HAYCHHH KBajpaTW4yHOW QyHKimu. DyHkiums y=X",
Onpenenenue KOpHS N-H CTEMECHM.

2. YpaBHeHHUS 1 HEPABEHCTBA C OJJHOW MepeMeHHOI

[lenoe ypaBHeHHE U ero KOpHU. [[poOHBIE pamroHaIbHbIE ypaBHEHHS. PemieHne ypaBHEHUN TpeTbed U
YETBEPTOM CTENEHH C OJHUM HEU3BECTHBIM C IIOMOIIBIO PA3JIOKEHHS HAa MHOXKHTEIM U BBEACHUSA
BCIIOMOTATEIbHON TepeMeHHOW. HepaBeHCTBa BTOPOM CTEMEHM C OJHOW mepeMeHHou. Merton
MHTEPBAJIOB.
Heanb - cucremaru3upoBaTh M OOOOLIMTH CBEAEHHUS O DPELIEHUU LEIbIX U JPOOHBIX pallMOHAIBHBIX
ypaBHEHHH ¢ OJIHOM TepeMeHHOH, cOpPMUPOBaTh YMEHHE pElIaTh HEPABEHCTBA BHAA ax>+bX+C>0 umm
ax?+bx+c<0, rae a He paBHoO 0.

3. YpaBHeHHS U HEPABEHCTBA C IBYMs llePpeMeHHbIMHU
VYpaBHeHHe C JByMs IEpEMEHHbIMM U €ro rpaduk. YpaBHEHHE OKPYKHOCTH. PelieHue cucrem,
colepKalluX OJHO YpAaBHCHME IIEPBOM, a JApyroe BTOPOH CTeNeHH. PemieHuwe 3amad MeTOIOM
COCTaBJICHUS CUCTEM. PelleHne cucTem ByX ypaBHEHUIN BTOPOU CTENEHU C JBYMs IIEPEMEHHBIMU.
Ilesan — BbIpaboTaTh YMEHUE peliaTh NPOCTEHIINE CUCTEMBI, COJIEPIKAINE YPaBHEHUS BTOPOM CTENEHU C
JBYMs IEPEMEHHBIMH, U pELIaTh TEKCTOBBIC 33Ja4X C IOMOIIBIO COCTABICHUS TAKUX CUCTEM.
3HaTh METO/IbI PEILLICHUS YPaBHEHUM:
a) pas3yIo’KeHUE Ha MHOXKUTEIH;
0) BBeJICHUE HOBOM IMEPEMEHHOM;
B) rpaduveckuii crocoo.
YMeTb pemiarh 1elble ypaBHEHUSI METOJIOM BBEJIEHUS HOBOM NEPEMEHHON. YMETh peEIIaTh CUCTEMBI 2
yYpaBHEHUH ¢ 2 MepeMeHHBIMHU I'papHUecKUM CIOCOOOM. YMeTh peliaTh YpaBHEHUS € 2 MepeMEHHbIMU
CrocoOOM MOJCTAHOBKHM U CJIOXKEHHSA. YMEThb pellaTh 33Ja4l «Ha paboTy», «Ha ABHKEHHE» U Jpyrue
COCTaBJICHUEM CUCTEM YPABHEHMM.

3. ApupmeTnyecKass 1 reOMETPHYECKAs MPOrpecCuH
Apugmernueckas U reomeTpudeckas nporpeccur. @opMynbsl N-ro 4wieHa U CyMMBbl N IEPBBIX YJIECHOB
IIPOrPECCHUHN.
Heabr — path mnoHsTHE 00 apuMETHUECKOW W TEOMETPUUYECKOW MpOrpeccusik KaK YHCIOBBIX
MOCIIEI0BATEIBHOCTSIX 0CO00T0 BUA.
Jlo0uTHCSA IOHUMaHUsI TEPMUHOB «WIEH IOCIEA0BAaTEIBHOCTIY, KHOMED WIEHA

11




MOCIIEIOBATEIBLHOCTI, «(POPMYIia N —TO WieHa apUPMETUIECKON POTPECCHID
3HaTh GopMyly n —TO WieHa apu(hMETHUECKON IPOTPECCUH, CBOMCTBA YJICHOB
apu(METHYECKON TPOTPeCcCHu, COocoObl 3a1aHust apu(METHUECKON TPOT PECCUU
YMerb npuUMEHATh (HOPMYITY CYMMBI N —EPBBIX WICHOB apH(PMETHUECKON MPOTPECcCUU MPH PELICHUU
3a1a4
3HaTh, Kakas IIOCJIEJOBATEIbHOCTb SIBJSIETCSI TIE€OMETPUYECKOM, YMETb BBISABIATh, SIBJIAETCS JIU
IIOCJIEI0BATEIBHOCTD TEOMETPUYECKOM, €CIIN J1a, TO HAXOIUTh
YMeTh BBIYUCIATH JIFOOOW YICH TeOMETPUYCCKOW Tporpeccuu mo (opmylie, 3HaTh CBOHCTBA YJICHOB
reOMETPUYECKO MpOrpeccuu. YMeETh MPUMEHATh (GOpMyITy MpH PEIICHHH CTaHAAPTHBIX 3a/1ad. YMETh
HaxXOJUTh Pa3HOCTb apuU(PMETUYECKOW NpPOrpeccHuu. YMETb HaXOAUTb CYMMY N HEPBBIX WIECHOB
apu(METHYECKONW TMPOTPEecCHr. YMETh HAXOJUTh JII0OOOW WIEH TeOMETPHYECKOW MpOTpPEecCHu. YMETh
HaxOJIUTh CYMMY N IIEPBBIX WICHOB F€OMETPUYECKOM POTPECCUU. Y METh PEIIaTh 3a4a4N.

5. DJ1eMeHTBbI CTATHCTUKH ¥ TEOPUM BepOSITHOCTeH
KomOunaropusie 3amaun. I[lepectaHoBku, pasmemienus, coderanus. [lepectanoBku. Pasmemienus.
Coueranus BeposiTHOCTB citydaifHOTO cOOBITHSL.
3HaTh QopMyIIbI UKCIIa IEPECTAaHOBOK, Pa3MEIIEHNH, COYETAHUN U YMETh MOJIb30BaThCS UMU.
YMmeTnb 10s1630BaThes (GOPMyNT0i KOMOMHATOPUKY IIPU BEIYMCIICHUH BEPOSITHOCTEN

7. IloBTOopenue. Pemenne 3agau
3akperneHre 3HaHUi, YMEHUI 1 HaBBIKOB, MOJYYEHHBIX HA YPOKax IO JAHHBIM TeMaM (Kypc anreops! 9
KJacca).
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3. TemaTHueckoe INVIAHUPOBAHUEC 1 BUADLI 1€ATCJIbHOCTH YIAIIUXCH

AJI'EBPA

7 - 9 kaacenl (306 yacoB)

7 xnacc
Paszpen Kou- Tembl Kour- OCHOBHBIE BUIBI ICATEIILHOCTH 00YYaIOIINXCS OcHOBHbIE HaNpaBICHUS
BO BO BOCIIMTATEIbHOU
4acoB 4acosB JIESITEJIBHOCTH
I'maBa 1. 22 | Boipaxenus 5) Haxomuth 3HaueHMs 4YHMCIOBBIX BbIpaXeHMH, a Takxke | [lomynsapusanus Hay4HBIX
Beipaxenus, [IpeoOpazoBaHus BEIpaKEHHI 4 BBIPDAKEHUI C TEPEMEHHbBIMH IpU  yKa3aHHBIX | 3HAHUW CPEIU AETEH.
TOXJIECTBA, Kontponbhas padoTta Nel 1 3HAYCHHSAX TIepeMeHHBIX. Vcmonp30BaTh 3Haku <, >, <, | TpynoBoe BocCnuTaHue u
YpaBHEHUSA YpaBHEHUS C OJIHOM NMEPEMEHHOMN 7 >, YWATaTh U COCTAaBISATH JBOWHBIE HEPABEHCTBA. | MPO(ECCHOHATHHOE
CraTuctrueckre XapakTepUCTUKH 4 BoinonuaTe npocreiiune peoOpazoBaHusl | caMOOIpesieTiCHHE.
KonTponsnas pabora Ne2 1 BBIDOKEHUI: TPUBOAUTH MOJOOHBIE  Cllaraemble, | DCTETUYECKOE
packpblBaTb CKOOKM B CyMM€ WJIH pa3HOCTH | BOCIIHTAHUE.
BbIpaXeHUI. Pemate ypaBHEHHs BUAA ax = 6 IIPHU
pPa3IUYHBIX 3HAUYEHUAX @ U 6, a TaKXKE HECIOKHbIE
ypaBHEHHUs, cBojdluecs K HUM. Mcronb3oBarh
anmnapar ypaBHEHUH JUIsl pelIeHUs TEKCTOBBIX 3ajad,
UHTEPIPETUPOBATH pe3ymbTar. Hcnonb3oBath
npocTeiime CTaTHUCTUYECKUE XapaKTEePUCTUKHI
(cpennee apudmeTnveckoe, pasMax, Mojza, MEIMAHA)
JUIS aHaJIM3a PsiJia JaHHBIX B HECJIOKHBIX CUTYaLUSX.
['naBa 2. 11 | OyHKIUHM U UX TpaPUKU 5 BoeruucnsaTs 3naueHus: GyHKIMH, 3a1aHHON hopmyinoH, | [lomymsapusanus HaydHbIX
OyHKIMU Jluneitnast pyHKIUSA 5 COCTaBJIATh TaONHIIBI 3HaUeHU GyHkuu. [lo rpaduky | 3HaHUN  cpeau  AETew.
Kontponbnas padora Ne3 1 byHKIMM ~ HAaXOAWTh  3HaYeHHe  (YHKIUH MO | DCTETUYECKOe
U3BECTHOMY apryMeHTY M pellaTh OOpaTHYIO 3ajauy. | BOCIUTAHHE.
Crpoutb rpadukud OpsAMOil MPOMOPLUOHAIBHOCTH U
JUHEHHONW (YHKIMI, ONUCHIBATh CBOMCTBA JTHUX
bynkuuii. [ToHUMaTh, Kak BIUSIOT K03durmenTsr K u
b wa  pacmosoxenue — rpadukoB  QYHKIHI
V=KX, Yy =KX+6. HurepripeTupoBath rpaduxu
peallbHBIX 3aBUCHUMOCTEH, OMUCHIBAEMBIX (opMyliaMu
BHJA V=KX,V =KX +8.
I'naBa 3. Crenens | 11 Crenens u €€ cBOMCTBa 5 Boruncnate 3HaueHUs BhIpakeHUU Bumga a", rae a- | [lomynspusanus HaydHbIX
C HaTypaJbHbIM MPOU3BOJILHOE YHUCIIO, /- HATYPAJIbHOE YHUCIIO, YCTHO W | 3HAHUN  CpeIu  JCTEW.
II0KAa3aTeJIeM OpHOuIEeHBI 5 IUMCBbMEHHO, a TaKK€ C MOMOUIBI0 KaJbKYJISATOpPa. | DCTETUYECKOE
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@opMyIMpoBaTh, 3alUChIBATL B  CHUMBOJMYECKOW | BOCIIMTaHHUE.
KonTtponeHas padota Ned 1 dopmMe u O0OOCHOBBIBATH CBOWMCTBA CTENEHH C
HaTypaJbHbIM IIOKa3zareyneM. IIpumeHsATs CcBOMCTBA
CTEIECHU JUTS npeoOpa3oBaHus BBIPAYKEHUI.
BbINONHATE YyMHOKEHHE OJHOUYIEHOB W BO3BEACHUE
OJTHOWIECHOB B cTeneHb. Ctpouth rpaduku GyHKImiA
y=x’,y=x>. Pemarb rpaduuecku ypaBHEHH:
x° =xx+6,x> =Kx +6, IJIe K U § — HEKOTOpbIE UHCIIA.
['naBa 4. 17 CymMa 1 pa3HOCTbh MHOTOYICHOB 3 3anuceiBaTh MHOTOWIEH B CTaHJIAPTHOM BHJIC, JlyXOBHOE U HPaBCTBEHHOE
MHoOrouneHsl OIIPENEIATh CTEIIEHb MHOTOUYICHA. BRINOIHATE BOCIIUTAHHE JIeTEN
[IpounsBenenue oqHOUIEHA U 6 CJIOKEHHE U BBIYUTAHHUE MHOTOUJIEHOB, YMHOKEHHE [Tonynsipu3anust Hay4YHbIX
MHOTO4JIEHA OJ/IHOYJIEHA Ha MHOTOYJIEH M MHOTOYJIEHA Ha 3HaHUW  cpeau  JeTel.
1 MHOTOYJIEH. BBIMOIHATE pa3yioxkeHHe MHOTOUJIEHOB Ha | DCTETHYECKOE
KonTtponsHas padota Ne5 MHO>KHUTEJIH, UCTIOJIb3YS] BBIHECEHNE MHOKUTEIS 3a BOCITUTaHHE.
6 CKOOKH M crocob rpynnupoBku. [IpumeHsaTh
[IpousBeneHre MHOTOYJIEHOB JEMCTBUS C MHOTOWIEHAMU IIPU PEILIEHUH Pa3IudYHbIX
1 3a/1a4, B YaCTHOCTH MPHU PELLIEHUHN TEKCTOBBIX 3aj1au ¢
KonTposbHas pabota Neb IIOMOIIBK YPaBHEHHM.
I'maBa 5. 19 | KBaxgpar cymMMBI 1 KBagipaT pa3HOCTH 5) Jlokxa3pIBaTh cripaBeUIMBOCTh GopMyi cokpamiénnoro | I[lomynspusamnus Hay4HbBIX
Dopmyisl YMHO>KEHUS, IPUMEHSATh UX B IPe0Opa30BaHUU 1ENbIX | 3HAHUM  Ccpenu  JIeTei.
COKpAILIEHHOTO Paznocts kBagparoB. Cymma u 6 BBIPQYKEHUI B MHOTOWICHBI, & TAKXKE ISl PA3NIOKEHU | DCTETUUECKOE
YMHOXEHUS Pa3HOCTh KyOOB. MHOTO4YJIEHOB Ha MHOXUTeNU. Mcnonp30BaTh BOCIIUTAHHUE.
pasnuuHbIe MpeoOpa30oBaHUsl LEbIX BhIPAXKEHUN pU
KonTtponsHas padorta Ne7 1 pEllIeHNU YpaBHEHUM, 10Ka3aTeJIbCTB TOXKIECTB, B
3a/1ayax Ha JIEJIMMOCTh, B BBIYMCICHUN 3HAYECHUU
[IpeoGpa3oBanue LENbIX BHIPAKEHUIN 6 HEKOTOPBIX BBIPAKEHUN C TOMOILBIO KaIbKYJIATOPA.
KonTtponpHas padorta Ne8 1
I'naBa 6. 16 JIunelinble ypaBHEHUS C IByMS 5 Ornpenenarp, sIBASETCS JIM [1apa YUCEl pEIICHUEM [Tonynsipu3anust Hay4HbIX
Cucremsl [IEPEMEHHBIMU U UX CUCTEMBbI cuctembl ypaBHeHull. HaxonuTs myTém nepedopa 3HAHUU Cpelu neTen
JIMHEUHBIX LeJIble pEeUICHUs TUHEHHOTO0 YpaBHEHUS C IBYMS TpynoBoe BoCHHMTaHHE U
ypaBHEHUI Pewienne cucrem JTMHEUHBIX 10 | mepemennbiMu. CTPOUTH rpaUK YpaBHEHHUS npodeccuoHanbHOe
YpaBHEHUI ax+ey =c, rae a #0 unu B#0. Pemats rpadguyeckuM | camoomnpeieneHue.
croco0OM CHUCTEMBI TMHEHHBIX YPaBHEHUH C IByMsI OcreTnyeckoe
KonTponeHas padota Ne9 1 HepPEeMEHHBIMH. IPUMEHSATH COCO0 MOACTAaHOBKH U BOCITUTAHHE.

croco0 CIIOKEHHsI TPU PEeLLICHUH CUCTEM YpaBHEHHH ¢
JBYMsI IEpEMEHHBIMU. PemaTe TEKCTOBBIE 3aJa4U C
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IIOMOILIBIO CUCTEM YPaBHEHUU, HHTEPIIPETUPOBATH
pe3yibTaT IPU PELIECHUU CUCTEM.

IToBTOpEeHUE 6 Hrorossiii 3a4€T 1 I'parknanckoe BOCIUTaHME
HTorosas KoHTpoJbHAs padoTa 2 [Tonynsipu3anust Hay4YHbIX
3HAHUW Cpelin JIeTen
8 kiacc
I'maBa 1. 23 | PaunonanbHbIe TpoOH U X CBOMCTBA 5) DopMyIHpPOBATH OCHOBHOE CBOMCTBO PAllHOHAIBHOMN I'parknanckoe BOcCIHATaHME
PannonansHbIe Cymma u pa3HOCTb Jpo0eit 6 Ipo0U U IPUMEHSITH €ro Juid Ipeodpa3oBanus apodeit. | [lomynspusanus HaydHbIX
npoou KonTtponsnas padora Nel 1 BpInoiHATE cll0)KEHNE, BBIMUTAHUE, YMHOKEHUE U 3HAaHUW  cpeau  JIETEM.
[IpousBeneHue u yactHOE apoodeit 10 | menenume panMOHAIBHBIX IPOOECH, a TAKXKE BO3BEJCHUE | DCTETHUECKOE
KonTponbnas pabora Ne2 1 JpoOu B cTeleHb. BBIMONMHATH pa3inyuHble BOCIIUTAaHHUE.
npeoOpa3oBaHus pallMOHAIBHBIX BBIPAXKEHUH,
JIOKa3bIBaTh TOXKAECTBA. 3HATh CBOMCTBO (DYHKIIMH
ﬁzﬁ 20e k0 ¥ YMETb CTPOUTH €€ rpaduK.
C1f0JIb30BaTh KOMIBIOTED ISl KCCIIEIOBAHUS
M0JIO’KEHUS IpadrKka B KOOPAUHATHON MJIOCKOCTH B
3aBUCHUMOCTH OT K.
I'maBa 2. 19 JleiicTBUTENbHBIE YHCIIA 2 [TpuBOIUTH IPUMEPHI PALIMOHAIBHBIX U [Tonynsipuzanus Hay4YHbIX
KBagpartusie Apudmernueckuil KBaJIpaTHbBIN 5) MPpALMOHAIBHBIX yncen. Haxonuts 3HaueHus 3HaHUU Cpelu AeTei
KOPHHU KOPCHb apu(MeTHUeCKUX KBaJpaTHbIX KOPHEH, UCIOb3ys IIpyu | TpynoBoe BoCIUTaHHE H
CaoiicTBa apu(pMETHIECKOTO 3 HEO0OX0IMMOCTHU KaJbKyIATOP. JloKa3pIBaTh TEOPEMBI O | MPOPECCHOHATBHOE
KBaJpaTHOTO KOPHS KOpPHE U3 POU3BEIEHHS U APOOH, IPUMEHSTh UX B CaMOOIIPEIECTICHHUE.
KonTtponbHas padoTa Ne3 1 npeoOpa3oBaHusIX BeIpaxkeHUH. OCBOO0XKIATHCS OT DcTeTHUecKoe
[IpumeHneHue cBoiicTB 7 UPPaLMOHAILHOCTH B 3HAMEHATENAX APOOei. BOCITUTaHHE.
apu(pMeTHYECKOro KBapaTHOIO BBIHOCUTE MHOKUTEND 3a 3HAK KOPHS U BHOCHUTBD 1101
KOPHS 1 3HaK KOpHs. Mcnonb3oBaTh KBagpaTHbIE KOPHU UL
KonTponpHas padota Ne4 BBIPAYKEHUS IIEPEMEHHBIX U3 T€OMETPUYECKUX U
busnaeckux Gopmyi. Ctpouts rpaduk GyHKIHHA
¥ =+/X ¥ WUIIOCTPUPOBATh Ha rpaduke e€ CBOWCTBA.
I'maBa 3. 21 Kanpatnoe ypaBuenue u ero kopuu | 10 | Pemats kBajpaTHble ypaBHEHHs. HAXOUTh mogoopoM | Ilomynsapuzanus HaydHbIX
KBanpatsslie KonTtponsHas pabora Ne5 1 KOPHHM KBaJIpaTHOT'O YPaBHEHUS, UCIIOJIb3Yys TEOPEMY 3HAaHMW  Ccpeau  JCTEH.
ypaBHEHUs JlpoOHBbIe palMoHaNbHbIE YPaBHEHUS 9 Buera. HccrenoBaTts KBagpaTHbIE ypaBHEHUS 110 OcreTnyeckoe
KonTponpsHas padota Ne6 1 JUCKPUMHUHAHTY U Ko3(durmentam. Pemars qpoOHbIe | BOCIMTaHHUE.

padrOHAJIBHBIC YPABHCHUS, CBOAAIINXCA K JIMHEHHBIM
" KBaJIpATHBIM YPaBHCHUSAM C IMOCJICAYHOITUM
HUCKIIFOUCHUCM ITOCTOPOHHUX KOpHeﬁ. Pemate
TCKCTOBBIC 3aJa4U, UCIIOJIb3YA KBAJAPATHLIC U I[pO6HBIe
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YPaBHEHUS.

I'naBa 4. 20 UucnoBble HEPABEHCTBA U X 8 ®opMynaMpoBaTh U JI0Ka3blBaTh CBOMCTBA YMCIOBBIX | Ilomymsapusanus HaydHbIX
HepasencrBa CBOMCTBA HepaBeHCTB. lcrnosib30BaTh ammapaT HEPaBEHCTB UIA | 3HAHUM Cpelu AeTeu
KonTtponeHas padota Ne7 1 OIICHKM TIOTPEIIHOCTH M TOYHOCTH HPUOIMKEHUS. | DKOJIOTUYECKOE
Hepasenctpa ¢ ogno#t mepemennoit u | 10 | Haxoaute mepecedeHrne u oObeIMHEHNE MHOXKECTB, B | BOCIIUTAHHE.
UX CUCTEMBI YaCTHOCTM  YHMCJIOBBIX  IPOMEXYTKOB.  Pemiate | Ocretnueckoe
KonTtponsHast padota Ne§ 1 JIMHEHHBbIE HEPABEHCTBA U UX CHCTEMBI, B TOM YHCJIE | BOCIHTAHHE.
JIBOMHBbIE HEPABEHCTBA.
I'maBa 5. Crenenp | 11 CreneHs C 1eJbIM [TOKa3aTeNeM U €€ 6 3HaTh oOmNpejesieHue M CBOMCTBa creneHu ¢ uenbiM | [lomymsapusanus HaydHBIX
C LIEIIbIM CBOMCTBA IIOKa3aTeJIeM. IIPUMEHATh CBOMCTBA CTEIEHHU C LEJIBbIM | 3HAHUM Cpeu AeTen
IIOKa3aTeseM. KonTponsnas pabora Ne9 1 [IOKA3aTeJIeM P  BBINOJHEHWM BBIYKCICHUNM U | TpynoBoe BOCHHMTAaHHE H
DNeMEeHTHI DNEeMEHTHI CTATUCTUKU 4 npeoOpa3oBaHun BbIpakeHUH. lcnonp3oBaTh 3amuch | mpodeccHoHATBHOE
CTaTUCTUKU yycesl B CTaHJAPTHOM BHJAE MJIs BBIPAXKEHHUS U | caMOOIpeeiicHHE.
COTIOCTABJICHHUS Pa3MEpPOB OOBEKTAa W JJIUTEITBHOCTH | DCTETHYECKOE
IpOLECCOB B  OKpykaromeMm wMupe. [IpuBoauTh | BocriuTaHwme.
IIPUMEPBI  PENPE3CHTATUBHON W HENPE3EHTaTUBHOMN
BbIOOpKU. M3BiekaTh HHPOpMaLHMIO U3 TaOJIUIl YacTOT
U OpraHu30BbIBaTh HMHQOpPMAIMIO B BHUAE TaOIUI]
4acTOT, CTPOWUTHh HWHTEPBANbHBIA psia. lcmosb3oBaTh
HarJsIIHOE MIpEACTABICHUE CTATUCTUYECKON
uHpopMaluu B BHUIE CTOJOYATHIX M KPYTrOBBIX
JMarpaMm, MOJUTOHOB, TUCTOIPAMM.
[ToBTOpEHME 8 HtoroBsrii 3a4éT 1 [TatpuoTnueckoe
Hrorosas koHTpoJbHAs paboTa 2 BOCIIUTAHHE
[Tonmynsipu3anus Hay4HbIX
3HAHUM Cpelin IeTen
9 knacc
I'maBa 1. 22 OYHKIMHU U UX CBOICTBA 5 BoeruucnsaTs 3naueHus GyHKIMH, 3a7aHHON hopmyioH, | ['paxkaanckoe BocnuTaHue
KBagparuunas KBagpatublii Tpéxunen 4 a Takke AByMs u TpeMsa Qopmynamu. OmnwuceiBaTh | [lomymnsipusanus HaydHbIX
byHKIHSA KonTpomnsnas padora Nel 1 CBONMCTBa (YHKIMNA Ha OCHOBE HUX TIpadUuecKoro | 3HaHMW  Ccpeau  JeTeu.
KBanparuunas ¢pyHkius u e€ rpadux 8 IIPE/ICTaBIICHUS], MHTEPIPETUPOBATH rpaduku | DcTeTHYECKOE
Crenennas ¢ynkuus. Kopens n-it 3 peanbHbIX 3aBUCUMOCTE. CXeMaTU4YeCKH IMOKa3blBaTh | BOCIIMTAHHE.
CTEIEHU pacmoJIOKEHUe  Ha  KOOPAMHATHOW  IJIOCKOCTH
KonTtponpHast padota Ne2 1 rpadukoB GyHkuMit y=ax’,y=ax’+n,y = a(x - m)2

. Ctpouth rpaduk GyHKIEH Y =ax’ +6x+c, yMeTh
yKa3bIBaTh KOOPAMHATHI BEPIIMHBI Mapaloiibl, €€ oCh
CUMMETPHM,  HAampaBJeHHWE  BeTBEH  mapaboJbl.
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N3ob6paxxars cxemarndecku rpaduk GyHKIuu y =x" ¢
9qETHEIM M HEYETHBIM #. IloHMMAaTh CMBICT 3ammcei
BHJA 3fa ,Naw 1.1, rae a-HekoTopoe uucio. MmMetsb
MPEJACTABICHUE O HAXO0XKJICHUU KOPHEW 7n-il CTENEHH C
MOMOIIIBIO KAJIBKYJISITOPA.

I'naBa 2. 14 YpaBHEHHUsI C OJTHOU EPEMEHHON 8 Pemats ypaBHeHus Tperbeil M ueTBEproil crenenu c | [lomynsapusanus Hay4HBIX
YpaBHeHus u MOMOIIBIO PA3JIOKEHUSI HAa MHOXHUTEIM W BBEJCHUS | 3HAHUM CpeIu AeTeu
HEPaBEHCTBA C HepaseHnctBa ¢ oaHOM niepeMeHHOM 5) BCIIOMOTATEJIbHBIX [IEPEMEHHBIX, B YaCTHOCTU pelaTh | TpyaoBOe BOCIUTAaHUE U

OJHOM OukBazpaTHble  ypaBHEHMs.  Pemartb  apoOHBIE | TPOECCHOHAIBHOE
IIEpEMEHHON KontponsHas padora Ne3 1 palMOHAJIbHBIE YypaBHEHHS, CBOJS MX K LEJIbIM | CAaMOOTIpE/ICIICHHUE.
YpPaBHEHUSIM C TOCIEAYIOIIEH MPOBEPKOM KOpPHEH. | DcTeTHUecKoe
Pemate HepaBEeHCTBO BTOPOl CTENEHU, WCIHOJb3Yys | BOCIIUTAHHE.
rpaduueckoe mnpexacrasieHue. lcmnonas3zoBaTh MeTON
MHTEPBAJIOB JUIsl PEILIEHUS] HECIOKHBIX PAllMOHAIbHBIX
HEPABEHCTB.

['maBa 3. 17 | YpaBHenus ¢ nyms niepeMeHHsIMU 1 | 10 | CtpouTh Tpaduk ypaBHEHHUH ¢ qByMs epeMeHHbIMU B | [lomynsapusanyst HayuHbIX
VYpaBHeHus U HUX CUCTEMBI OPOCTEHIINX Cllydasix, Korja TpaduKoM SBISETCS | 3HAHMW  Cpeou  JCTEH.
HEpaBEHCTBA C HepaBeHcTBO ¢ ABYyMS TEpeMEHHBIMU 6 npsimasi,  mapaboina,  rumepOoyia,  OKPY)KHOCTb. | DCTETHYECKOE

TBYMSI U UX CUCTEMBI Hcnonb30Bath UX A1 rpaUuecKoro pemieHus CUCTEM | BOCITUTaHHE.
nepeMeHHbIMU KonTtponsHas padorta Ned 1 ypaBHEHUH ¢ IBYMs MEPEMEHHBIMH. Pemmath ciocobom
MOJICTAHOBKM CHUCTEMBI JIBYX YpaBHEHHH C JByMs
MEPEMEHHBIMH, B KOTOPBHIX OJHO ypaBHEHHUE IEpBOIl
CTENEHU, a Jpyroe — BTOpoH. Pemarb TEKCTOBBIE
3aJaud, WCIIOJIb3YS B KadecTBe airedpanyeckoi
MOJIETI CUCTEMY YpPaBHEHHI BTOPOIl CTEMEHH C JBYMSI
NEPEeMEHHBIMH, pelIaTh COCTABJIEHHYIO CHCTEMY,
UHTEPIPETHUPOBAThH PE3YJIbTAaT.
I'naBa 4. 15 Apudmernueckas nporpeccus 7 [IpumMeHaTh WHACKCHBIE 0003HA4YCHHWS s wieHoB | [lomynspusanus HaydyHbIX
Apudmernueckas KontponsHas padota Ne5 1 nocneaoBareabHocTed. [IpuBoIUTh MpUMepsl 3alaHus | 3HAHUM cpenu AeTen
u I'eomeTrpuueckas nmporpeccust 6 nocnefoBareIbHOCTe  QopMynol n-ro  uineHa U | TpyaoBoe BOCIUTaHUE U
reoMeTpuuecKas Kontpomnbnas pabora Ne6 1 pexyppeHTHON (opMymnoil. BeiBoauTh GopMyibl #-ro | mpodeccuoHaAIbHOE
IPOrpeccuu yjieHa apupmeTHuecko U TEOMETPUUYECKON | caMOOoIpeieieHne
IPOrpeccui, CYMMBI MEPBBIX n YJICHOB | DCTETHYECKOE
apu(METHUECKOM U TEeOMETPUUYECKOW MpPOTpeccHil, | BOCIUTAHUE.

pewmiath 3aJadyd C MCIOJb30BaHHEM H3TUX (HOpMYIL.
Jloxa3bIBaTh XapaKTEPUCTUYECKUE CBOMCTBA
apu(METHYECKOM U TEeOMETPUUYECKOW MIpPOrpeccHil.
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PemaTe 3agaum Ha CIOXHBIE IPOLEHTHI, HUCIOJIB3YA,
IpY HEOOXOIMMOCTH, KaJIbKYIATOP.
I'maBa 5. 13 DneMeHThl KOMOWHATOPUKH 9 BrimonssaTe nepebop BceX BOZMOXKHBIX BapHaHTOB JUIst | JlyXOBHOE M HPaBCTBEHHOE
DneMeHTbI HauanbHble cBeieHNS U3 TEOPUH 3 nepecuéta 0O0BEKTOB u KoMmOuHammii. [IpuMeHsTH | BOCIIUTaHUE AETEH
KOMOWHATOPHKH BEPOSATHOCTEN paBUI0 KOMOMHATOPHOTO YMHOXKeHHs. PacrioznaBarts | [lomynsapusanus HaydHbIX
A TEOPUU KonTponsHas padora Ne7 1 337]a4M  Ha  BBINOJHEHUE YHCJIAa TNEPECTAaHOBOK, | 3HAHMM  Cpeau  JETeH.
BEPOSATHOCTEN pa3MeleHuH, COYETaHUU u IIPUMEHSATH | DCTETUYECKOE
COOTBETCTBYIOIIHE (OPMYIBI. BBIYHCIATH YaCTOTY | BOCIHUTAHUE.
ciydaifHoro  coObiTusi.  OlEHWBAaTh  BEPOSTHOCTD
CIIydaifHOTO  COOBITHST €  TIOMOIIBIO  YaCTOTHI,
YCTaHOBJICHHOM OIILITHBIM IYTEM. Haxonuts
BEPOSITHOCTh ~ CIIy4alHOTO  COOBITMSI Ha OCHOBE
KJIACCUYECKOT O onpeneaeHus BEPOSITHOCTH.
[IpuBoNTE MpUMEPHI JTOCTOBEPHBIX M HEBO3MOKHBIX
COOBITHI.

[ToBTOpEHUE 21 Wrorosas koHTposbHas paboTa 2 I'paxxnanckoe BOCIATaHHE
[Tonynsipuzanus Hay4YHbIX
3HAHUM cpelin eTen
TpynoBoe BoCHHMTaHHE H
npodeCCHOHAIBHOE
CaMOOIIPENIECTICHUE

COI''TACOBAHO COTI'JTACOBAHO

[IpoTokon 3aceqanus mkoJbHOr0o MO
YYHTENIeH €CTeCTBEHHO-MAaTeMaTHYEeCKOTO KA

ot 27.08.2021r.

Nel

PykoBoaurens HIMO

3amectuTens aupekropa no YBP
N.H. Anapeituyk

28.08.2021 r.
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