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IHosicHuTe IbHAS 3aNIMCKA

Pabouas mporpamma ydeOHOro Kypca mo anredpe uii 7 Kjacca cocTaBjieHa Ha ocHOoBaHMH DenepaabHOro TrOCYAapCTBEHHOTO 00pa3oBaTEIbHOTO
CTaHJapTa OCHOBHOTO OOIIEro oOpa3oBaHMs, MPUMEPHOW 00pa30BaTEIBHOM MPOTPaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUs MO MPEAMETy MaTeMaThkKa
«[Iporpamma s oOmieoOpa3oBaTenbHbIX yupexaeHuid. [InanupoBanue ydeOHOro marepuana. Anredpa.7—9 kiaccel/ aBT.-cocT. T. A. bypmucrposa. - M.:
[Ipoceemenue, 2018y.

AKTyaJIbHOCTB. B 0CHOBE TaHHOTO Kypca JIe)KUT 00HOBIICHHE TPEOOBAaHUI K YPOBHIO MOJATOTOBKH IIKOJBLHUKOB B CUCTEME €CTECTBEHHO-MAaTEMaTHIECKOTO
00pa3oBaHUs, OTpaKarollee BaKHEUIIYI0 OCOOCHHOCTh MENaroruuecKoil KOHLEMIMH TOCYIApCTBEHHOTO CTaHIApTa — IEPeXoJ OT CYMMBI «IIPEAMETHBIX
PE3YIBTATOB» K «MCTAIIPECAMCTHBIM pPE3yJibTaTaM», T.C. K 0606H_IGHHBIM crocobam ACATCIIbBHOCTH, KOTOPBIC OTPAKAIOT CHGI_II/I(i)I/IKy HC OTACIIBHBIX MPEAMCTOB, a
CTyneHel o0pa3oBaHUsL.

B 7 knacce ywamuecs MpoJojikKaT OBJAaJE€BATh CHUCTEMOM MAaTeMaTHYECKUX 3HAHMW M YMEHMM, HEOOXOIUMBIX Il NPUMEHEHUS B IPaKTUYECKOU
IEATeNbHOCTH, M3Y4EHHS CMEXHBIX TUCIUIUINH, IPOIODKCHHUS 00pa30BaHMsL.

3agaun u cneunuduka kypca. B paboueil mporpamMMe YYMTBHIBAIOTCS OCHOBHBIE HJEH W MoJokeHHs IlporpamMmel pa3Butusi U (OPMHUPOBAHUS
YHUBEPCAJIbHBIX YYSOHBIX ICHCTBUI /11 OCHOBHOT'O 00IIEro 00pa3oBaHM.

Co3zHarenbHOE OBJIAJICHUE YYALIUMHCS CUCTEMOM anreOpanyeckux 3HAHUM M yMEHHH HE0OXOJMMO B IOBCEAHEBHOW KU3HU JJIS U3YUEHUS CMEXKHBIX
JAMCUUILIAH ¥ IPOJIOJDKEHHS 00pa30BaHusl.

HpaKTI/ILICCKaﬂ S3HAYUMOCTDh IIKOJBHOI'O KypcCa aJIFe6pBI O6YCJIOBJIeHa TEM, UTO €€ 00BEKTOM SIBISIOTCA KOJMYECTBEHHBIE OTHOIICHUS I[CflCTBI/ITGJIBHOFO
mupa. Maremaruueckas MOJAroToBKa HEOOXOIMMa /sl IOHUMAaHUS IPUHIUIIOB YCTPOMCTBA M UCIIOIB30BAHUS COBPEMEHHON TEXHUKH, BOCIPUSATHS HAyYHBIX H
TEXHUYECKUX TIOHATHU U HI[CfI. MaremaTtuka SBIISICTCS SI3BIKOM HAayYKN W TCXHHKH. C eé IIOMOIIbIO MOIACIUPYIOTCA W H3YYAIOTCA ABJICHHA W ITPOLCCCHI,
IPOUCXOSIINE B IPUPOJIE.

Anrebpa sBISETCS OJHUM W3 OMOPHBIX MPEAMETOB OCHOBHOM IIKOJIBI: OHA OOCCIICUYMBACT HW3yUEHHUE NPYrHMX MAUCIHMILIUH. B mepByr odepeap 3TO
OTHOCHTCSl K TPEIMETaM eCTECTBEHHO-HAyYHOTO LUKJIA, B YAaCTHOCTH K (u3uKe. Pa3BUTHE JIOTMYECKOrO MBIIUICHHS YYalluXcsl NMpH OOydeHHWH anredpe
CHOCOOCTBYET YCBOEHHUIO IMpPEIMETOB I'yMaHMTAapHOro Lukia. [IpakThueckue yMeHMs] M HaBBIKM alreOpandyeckoro xapakTepa HeoOXOIUMBI JUIsl TPYAOBOH U
npo¢eccuOHaTbHON MOATOTOBKHU IIKOJIbHUKOB.

Pa3BuTtne y ydammxcs NpaBHIBHBIX NPEICTABICHUNH O CYIIHOCTH M IMPOUCXOXKACHUU alredOpandeckux aOcTpakiuil, COOTHOIIEHUWU PpEalbHOIO H
UeaIbHOI0, XapakTepe OTPAKEHUSI MaTeMaTHYECKOW HayKOH SIBIEHUI U MPOLIECCOB PEaIbHOI0 MHpa, MECTE alreOpbl B CUCTEME HayK U POJIM MaTEMaTHYECKOTrO
MOZICIIMPOBAHUS B HAYYHOM IMO3HAHWU U B IIPAKTHUKE CHOCO6CTByeT q)OpMI/IpOBaHI/II-O HAaYYHOI'O MHUPOBO33PCHUSA yHAIIUXCA WU KaYCCTB MBIIIJIICHHA, H€O6XO)II/IMI)IX
JUIs alanTallli B COBPEMEHHOM MH(POPMALMOHHOM OOIIIECTBE.

Tpebys OT ydwamuxcsi yMCTBEHHBIX W BOJIEBBIX YCWJIMM, KOHIIEHTpAllMM BHUMAaHUS, AKTHUBHOCTH pPa3BUTOTO BOOOpa)keHUs, ainredpa pa3BUBAET
HPAaBCTBEHHBIE YEPThl JMYHOCTH (HACTOWYMBOCTb, LENIEYCTPEMIEHHOCTh, TBOPUECKYIO AaKTHBHOCTb, CAMOCTOSITEILHOCTb, OTBETCTBEHHOCTb, TPYIOJIHOOUE,
AUCHUIUIMHY W KPHUTHYHOCTH MI)IIHJ'IGHI/ISI) U YMCHUC ApPrymMCHTHPOBAHHO OTCTaMBAaTb CBOW B3IJIAAbl U Y6C)KI[€HI/I$I, a TaK)Ke CIOCOOHOCTH IMpUHHUMATh
CaMOCTOSITENIbHbIE PEIICHHUS.

Nzyuenue anredpbl, PyHKIMIA, BEPOITHOCTH U CTATHUCTUKH CYIIECTBEHHO pPACHIMpSET KPYro3op ydalluxcs, 3HAKOMS UX C MHAYKIHMEHW U JeNyKIUei,
0000IIeHHEM U KOHKpETH3alMel, aHaIu30M M CHHTE30M, KJIacCH(pHKalMed M cUcTeMaTH3aluel, adcTparupoBaHUEM, aHAJOTHed. AKTHBHOE MCIOJIb30BaHME
3aJad Ha BCEX ATarax y4eOHOro Mmporecca pa3BuBaeT TBOPUYECKHUE CIIOCOOHOCTH IMIKOJIEHUKOB.

Wzyuenue anredpsl mo3BOIsIET GOPMHUPOBATH YMEHHUS M HaBBIKM YMCTBEHHOTO TPYAa — IUIAHMPOBAHUE CBOEH pabOThI, MOUCK PALlMOHATBHBIX MyTeH €&
BBIITOJTHCHHA, KPUTUYCCKYIO OLCHKY pPE3YJIbTAaTOB. B IponecCce H3YUCHUSA anre6p1;1 IOKOJBbHUKW JOJDKHBI HAYYWUTBHCA H3JIaraTb CBOW MBICIIM SICHO H
MCUEPIIBIBAOILE, JAKOHUYHO M EMKO, TPUOOPECTH HABBIKU YETKOTO, aKKYPaTHOTO U TPAMOTHOT'O BBITIOJHEHUSI MATEMaTHYECKUX 3aITUCEH.

Baxxneinmnreit 3azlaqef/'1 IOKOJIBHOI'O KYypca anre6p},1 ABJIAICTCA PAa3BUTHE JIOTUYCCKOIO MBIINUICHUA YYalluXcCs. CamMu OOBEKTHI MAaTEMaTHYECKHUX
YMO3aKJIIOUEHUI M NpUHATHIE B anredpe MpaBuila UX KOHCTPYHUPOBAHMS CIOCOOCTBYIOT (DOPMHUPOBAHMIO YMEHHMH OOOCHOBBIBATh M JIOKAa3bIBATh CYXKACHUS,
MIPUBOJUTH YETKUE ONPENEICHUS, Pa3BUBAIOT JIOTMYECKYH) WHTYMIMIO, KPATKO M HArJSJHO PACKPBIBAIOT MEXAHU3M JIOTMYECKHMX NOCTPOEHUM M ydaT HX



npuMeHeHno. Tem caMbiM airedpa 3aHMMaeT OJHO M3 BEAYLIIMX MeCT B (OPMHUPOBAHMM HAYYHO-TEOPETHUECKOTO MBIIIICHUS HIKOJBHUKOB. PackpbiBas
BHYTPEHHIOIO TaPMOHUIO MaTeMaTUKH, (GOpMHUPYs MOHUMaHUE KPACOTHl U M3AIIECTBA MaTEMaTHUECKUX PACCYKIEHUH, aaredpa BHOCUT 3HAUUTENbHBIN BKIal B
ACTETUUYECKOE BOCIIUTAHUE YHALUXCSL.

Meroasl, ¢GopMbI pelIeHHs IOCTABJEHHBIX 3agad. /g peanu3anuu JAaHHOW INPOTPAaMMBI UCIIOJIB3YIOTCS HCCIENOBATEIILCKUE METObl, UIPOBbIC
TEXHOJIOTUH, TECTOBBIE TEXHOJIOIMH, TMYHOCTHO-OPHEHTUPOBAHHAS TEXHOJIOTUs, IPOOIeMHOEe 00yUeHre, akTUBHbIE (hOpMBbl 00yueHus (IpoOIEMHbIE CEMUHAPHI,
IIPAKTUKYM- «MO3TOBOW IITYpM», OpraHU3allMOHHO-/EJIOBBIE WUIPbl, UIPOBBIE CUTYAllMH, UIPBI-MIYTEIIECTBUSA, JIOTO U Ip.) aKTUBU3UPYIOT [O3HABATEIbHYIO
JesTeNbHOCTh YYEHUKOB, Pa3BUBAIOT IIPOLIECCHI TO3HAHMUS, II03BOJIAIOT C/AEIaTh y4eOHBIN NPOLECC MPUBIEKATENbHBIM U HHTEPECHBIM.

Conep:xanue U 00beM Kypca. basucHplil yueOHBIN (00pa3oBaTENbHBIN) IUIAH Ha W3y4YeHUE anreOpbl B 7 Kjacce OCHOBHOM IIKOJBI OTBOJUT 3 Yaca B
Hezento, Bcero 102 ypoka B roa. Pabouast mporpamma BKITIOYaeT KOJTUYECTBO KOHTPOJIbHBIX paboT-10. [l obecriedennst yaueOHOTO mporiecca B 7 Kiacce BEIOpaH
yaeOHHK «Anrebpa, 7 kirace» aBT.-cocT. MakapsrueB FO.H, Munatok H.I', HemkoB K.1, CyBopoBa C.b - M.: IIpoceemenne 2018». 'ogoBoit 06beM yueOHOTO
Bpemenu cocrapisieT 102 yaca, HenenbHas Harpy3ka 3 yaca (34 nempenn*3 yacos=102 yaca).

Ne ni/m KonnyectBo | KoHTpoabHbIe
Tema
4acoB padoThI
1 Bripaxxenus. ToxzaecTsa. YpaBHeHUs 29 2
2 OyHKIHIH 11 1
3 CreneHsb ¢ HaTypalbHBIM [IOKA3aTEIEM 1 1
4 MHoOro4yieHsl 17 2
5 @opMyJIbl COKPAILIEHHOTO YMHOXKEHUS 19 2
6 Cucrempl TMHEVHBIX YpaBHEHUN 14 1
7 [ToBTOpeHue 8 1
8 Hroro 102 10

2.Conep:xanue TeM y4ueOHOro Kypca.
Apugpmemurxa.



HartypaabHble uymciaa. CreneHb ¢ HaTypajdbHBIM M HYJEBBIM IOKa3zareiaeM. HekoTopble CBONCTBA MHOXKECTBA HATYPaJbHBIX YHUCEN. YCJIOBHE
pa3pelIMMOCTH YPaBHEHHUSI BUJA a@ + X = 6 BO MHOKECTBE HATYPAJIbHBIX YHUCEIL.

Ieabie unciaa. HekoTopele cBOMICTBa MHOXKECTBA LIEBIX YNCEN. Y CIIOBUE PAa3PELIMMOCTH YPaBHEHHS BU/1A dX=6 BO MHOXECTBE LIE€JIbIX YHUCEN.

Panmonaneupie uncia. Hekoropble CBONCTBA MHOKECTBAa paIllMOHAJIBHBIX 4YHCEN. BBIMOTHUMOCTH apu(METHUYECKHX OMNepaluid BO MHOXKECTBE
palMOHAIBHBIX YHUCEII U CBOMCTBA 3TUX OIEPALIUN.

Otanbl pa3BUTHS NPEICTABICHUN O YNCIIE.

[IpencraBnenne 3aBUCUMOCTH M@Ky BETHUYUHAMHU B BUI€ HOPMYIL.

[TponopuronanbHas U 0OpaTHO MPOMOPLHMOHAIbHAS 3aBUCIMOCTH.

Anzeobpa.

Auaredpanyeckue BbIpaxeHusi. bykBeHHbIe BhIpakeHUs (BBIpaXXEHUs C MepeMeHHbIMU). YucioBoe 3HaueHHEe OyKBEHHOTO BbIpakeHUs. JlomycTumbie
3HA4YECHUs NMEPEMEHHBIX, BXOAAIIMX B aireOpandeckue BbIpaxkeHus. IloacTaHOBKAa BBIPAKEHHUH BMECTO NEPEMEHHBIX. PaBEHCTBO OYKBEHHBIX BBIPa)KCHHU.
ToxnaecTBo, 10Ka3aTeabCTBO TOXAECTB. [IpeoOpa3zoBaHus BeIpa)KEHUH.

CBoiicTBa CTEIEHEN C 1eJIbIM HEOTpULIATEeIbHBIM MoKazaTesneM. OaHouneHsl. Ctenenb ogHowieHa. MHorouwieHsl. Clo)KeHue, BhIYUTAaHUE, YMHOXKECHHUE
MHOTO4JIeHOB. POPMYIbI COKPAILIEHHOTO YMHOKEHHUS: KBaJpaT CyMMBI U KBaJpaT Pa3HOCTU JBYX BBIPAKEHHH, Ky0 CyMMBbI U KyO pa3HOCTH JBYX BBIPAXKECHUH,
KBaJpaT CyMMBI HECKOJIbKHX ciaraeMbix. DopMyina pa3HOCTH KBaaparoB, (GopMmyia CyMMbI KyOOB M pa3sHOCTH KyOoB. Dopmyna pa3sHOCTH 7 -bIX CTENECHEH,
dbopMyna cymMMBbl 7 -bIX CTENEHEH g HeueTHOro n. PasznmoskeHue MHOTOWIEHAa HA MHOXHTENU. MHOroueHbl ¢ OJHOW mepeMeHHoW. KBagpaTHbIil TpexduiieH.
Briaenenue noiaHoro kBajapara B KBaJpaTHOM TpexwieHe. CteneHb MHOrowieHa. CUMMETpUYECKUE MHOTOUJICHBI.

[enbie BBIpaXKEHUS U UX IPEOOPA30BAHMUS.

YpaBHeHnusi. YpaBHeHHEe C OAHOW mnepeMeHHoW. KopeHb ypaBHeHusa. PaBHOcuiibHbIE ypaBHeHus. JIuHeliHOe ypaBHeHue. HemosiHoe kBaapaTHoOe
ypaBHeHuE. Perienne npuBeIeHHbIX KBaIPaTHBIX YPAaBHEHUHN Pa3JI0KEHUEM Ha MHOXKHUTEIH.

VYpaBHeHMEe ¢ ABYyMsI IEPEMEHHBIMU; PELLIEHUE YpaBHEHUs ¢ JBYMs nepeMeHHbIMU. CrcTrema ypaBHEHHH; perieHue cuctembl. Cuctema JByX JTUHEHHbIX
ypaBHEHUH C IBYMs MEPEMEHHBIMU; PELICHHE MOACTAHOBKON M alredpanyeckuM CIOKEHHEM. YpaBHEHUE C HECKOJIbKUMU MepeMEeHHbIMU. Pelienue muHeHHbIX
ypaBHEHUH B LEJbIX ynciax. [Ipocreitmme ypaBHEHHs ¢ TapaMeTpoM.

[Tepexon oT crnoBecHOW (OPMYITMPOBKH COOTHOIIEHUH MEX]y BEIMYMHAMU K anredpanueckoi U oOpaTHo. PelieHre TeKCTOBBIX 337a4 alredpanyeckum
crocooom.

YucaoBble GpyHkuuu. [ToHaTne (yHKIMM Kak COOTBETCTBUS MEXAY JIeMeHTaMu MHokecTB. OOnacte ompezaenenus ¢QpyHkuumu. CrocoObl 3agaHus
¢bynakuu. I'padux pynkiun. Yrenue rpadpukoB QyHKIHUI.

OyHKIMSA, ONKMCHIBAIOIAS NPSMYIO TPOMOPIUOHAIBHYIO 3aBUCHUMOCTb, ee rpaduk. JluneiiHas ¢yHkius, ee rpaduk, reoMeTpUUeCKUH CMBICI
koa¢ppunmentos. OyHKIUA yzxz, ee rpaduk, napadona. CreneHHble (YHKIUU C HATypaJIbHBIM NOKa3areneM, ux rpaduku. I'papux pynkunn y=x. Kycouno-
3ajjaHHble QyHKIMU. Mcnonp3oBaHue rpagukoB (pyHKIMM Ui pelIeHns ypaBHEHUH U CUCTEM.

[Ipumeps! rpadrueckux 3aBUCHMOCTEN, OTPAXKAIOIINX pealbHbIE MPOIECCHI.

Koopmuuatel. M300paxkenne yncen ToYKaMu KOOPAMHATHOM NpsiMoi. ['eoMeTprudeckuii CMbICT MOYJIS YHCTIA.

JlexapToBbI KOOP/IMHATHI HA TUIOCKOCTH; KOOPJIAUHATHI TOYKU. Y paBHEHHE MPSIMOM, YCIOBHE MapaIeIbHOCTH MPSIMBIX.

I'paduueckas uHTEpHIpeTaUs YpaBHEHUH € ABYMS IEPEMEHHBIMU M UX CUCTEM.

Inemenmaul 102UKU, KOMOUHAMOPUKU, CMAMUCIMUKU U MEOPUU 6EPOAMHOCEIl.

MHoxkecTBa M1 KOMOMHATOPMKA. MHOXECTBO. DJIeMEHT MHOXKECTBA, MOAMHOXecTBO. KoHeuHble 1 OeckoHeuHble MHOXkecTBa. J(narpammbl Benna-
Oiinepa. OCHOBHbIE YUCIIOBbIE MHOKECTBA (MHOKECTBO HATypaIbHBIX YHCEN, MHOKECTBO LIEJIBIX YHCEN, MHOKECTBO PAllMOHATILHBIX YHUCEN).

CrarucTuyeckue gaHHble. [IpencraBneHue naHHBIX B Buje Tabmui, auarpamm, rpaduxoB. CpeaHue pe3yabTaTOB M3MEPEHMH M CTATHCTHYECKUX
UCCIIEIOBaHMM: cpeiHee apuMeTuiecKoe, Moia, MeAnaHa. AIIPOKCUMUPYIOLIAs TpsMast.

3.TpeboBaHUsI K YPOBHIO MOJATOTOBKH YYAIIIMXCH.



[Iporpamma obecrnieunBaeT JOCTHKEHHUE CIEAYIONUINX PE3yJIbTaTOB OCBOCHHS 00pa30BaTEIbHON MPOTrpaMMbl OCHOBHOTO 001IIEr0 00pa3oBaHus:

JInuHocTHBIE:

1) pa3BuTHE OTBETCTBEHHOTO OTHOIICHHS K YYCHHIO, TOTOBHOCTh M CIOCOOHOCTH, OOYYArOIIUXCS K CAMOPa3BUTHIO M CaMOOOpPa30BaHUIO HAa OCHOBE
MOTHBAIMM K OOYYEHHUIO U IIO3HAHUIO, BBIOOPY HajibHelero oOpa3oBaHus Ha 0a3e OPUEHTHPOBKU B MHpe npodeccuil U npodeccHOHAIbHBIX MPEIIOYTEHUH,
OCO3HAaHHOMY IIOCTPOEHUIO NHIUBUAYAIBHON 00pa30BaTeIbHON TPACKTOPUH C YUETOM YCTOMYMBBIX MI03HABATEIbHBIX HHTEPECOB;

2) popMHpOBaHUE LIETOCTHOI'O MUPOBO33PEHHS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHs HayKH U OOIECTBEHHOM NMPaKTHUKH;

3) pa3BuTHE KOMMYHHUKAaTHBHOH KOMIIETEHTHOCTH B OOLICHWM M COTPYAHUYECTBE CO CBEPCTHUKAMH, CTAPIIUMHU W MIIAALUIMMHU, B 00pa30BaTEIbHOM,
OOILIECTBEHHO MOJIE3HOM, y4eOHO-NUCCIIe0BATENILCKOM, TBOPUECKOM U APYrUX BUAAX NEATEIBHOCTH;

4) yMeHHEe SICHO, TOYHO, IPaMOTHO HM3JlaraTb CBOM MBICIM B YCTHOM M IUCBbMEHHOW pEYM, NOHMMAThb CMBICJI IIOCTABJIEHHOM 3aJauM, BBICTpauBaTh
apryMeHTaluI0, IPUBOJUTH IPUMEPHI U KOHTPIIPUMEDBI;

5) dopMupoBaHUE NPEICTABICHUS O MaTEMAaTHYECKOW Hayke Kak cepe 4YeIoBEYeCKOW NEsTeNbHOCTH, 00 dTamax e€ pa3BUTHs, O €€ 3HAYMMOCTH IS
pa3BUTHA LUBUIN3ALUY;

6) KpUTUYHOCTH MBIIIJICHUS, YMEHHE PACIO3HABAaTh JIOTHYECKH HEKOPPEKTHbBIE BbICKa3bIBaHUSI, OTJINYATh TUIIOTE3Y OT (haKTa;

7) KpeaTUBHOCTb MBIIUIEHUS, UHUIIMATHBA, HAXOAYUBOCTh, AKTUBHOCTb IIPU PELICHUH alreOpandeckux 3ajad;

8) yMeHue KOHTPOJIMPOBATh IPOLECC U PE3yJbTaT Y4eOHON MaTeMaTH4eCKOM NesTeIbHOCTH;

9) c1oCOGHOCTH K SMOLIMOHATIBHOMY BOCIIPUATHIO MaTEMAaTHUECKUX OOBEKTOB, 33/1a4, pEIIEHUH, pacCyKAeHUH.

MeTanpeaMeTHbIe:

1) yMeHHe caMOCTOATENbHO [UIAHUPOBAaTh AJIbTEpPHATUBHbIE IYTH JOCTHKEHUS 1ieieil, 0CO3HAaHHO BhIOMpaTh Hanboee F3pGeKTUBHBIE CIOCOOBI PEILICHHS
y4eOHBIX U MMO3HABATEIBHBIX 33124,

2) yMeHHE OCYILECTBIIATh KOHTPOJIb [0 Pe3y/IbTaTy U M0 COco0y ASHCTBUSA Ha YPOBHE MPOU3BOJIBLHOIO BHUMAHUS M BHOCUTh HEOOXOIUMbIE KOPPEKTUBBI;

3) yMmeHME aJeKBaTHO OLIEHMBAaTh NPAaBUJIbHOCTb WJIM OLIMOOYHOCTH BBHINOJHEHHUS y4yeOHOM 3anauu, €€ OObEKTHBHYIO TPYIHOCTb M COOCTBEHHBIE
BO3MOXXHOCTH €€ PEILCHUS;

4) OCO3HAHHOE BIIAJICHUE JIOTUYECKUMH JEUCTBUSIMU ONpENETCHUs TOHATUN, OOOOIICHMS, YCTaHOBIEHHUS aHAJIOTHUM, KJIacCU(PUKAIMM HA OCHOBE
CaMOCTOSITENILHOT'O BEIOOpA OCHOBAHUM U KPUTEPUEB, YCTAHOBIIEHUS POJIOBHIOBBIX CBSA3EH;

5) yMeHMEe yCTaHaBJIMBAaTh MPUYMHHO-CIIEJCTBEHHBIE CBA3HM; CTPOUTH JIOTMYECKOE PACCYKJEHUE, YMO3aKJIIoueHUe (MHIYKTUBHOE, EAYKTUBHOE U IO
aHAJIOTUH) U BBIBOJBI;

6) yMeHue cOo3/1aBaTh, IPUMEHSTh U MPeoOpa30BbIBATh 3HAKOBO- CUMBOJIUYECKHE CPEACTBA, MOJEIIN U CXEMBI JUIsl pelIeHHs] Y4EeOHbBIX U MO3HABATEIbHBIX
3ajady;

7) yMeHHe OpraHu30BbIBaTh Y4E€OHOE COTPYIHUYECTBO U COBMECTHYIO JEATEIBHOCTh C YUUTENIEM M CBEPCTHUKAMH: ONpPEAENATh LENH, paclpesesieHue
¢GbyHKIMH U poiell yYaCTHUKOB, B3aUMOJIeHiCTBHE M 00IIue crocoObl paboThl; yMEHHE paboTaTh B IpyIIe: HAXOJUTh 00Iee pelleHne U pa3peraTb KOH(IUKTHI
Ha OCHOBE COTJIaCOBaHMS MO3UIMNA U y4ETa HHTEPECOB; CIIyIIaTh NapTHEPA; GOpMyJIMPOBATh, ApPTyMEHTUPOBATh U OTCTauBaTh CBOE MHEHUE;

8) pa3BuTHe y4eOHOIT U 00IIe-TI0Ib30BaTENbCKOM KOMIIETEHTHOCTH B 00JIaCTH UCIIOJIb30BaHUS HH(POPMAIIHOHHO-KOMMYHHKAaMOHHBIX TexHoorui (MKT-
KOMIIETEHTHOCTH);

9) nepBoHaYaIbHBIE MPEACTABIECHUS 00 UIESIX U O METOJaX MaTeMaTUKH Kak 00 YHHBEPCAIbHOM S3bIKE HAYKH M T€XHUKH, O CPEICTBE MOJAEIHPOBAHUS
SIBJIEHUM W TIPOLIECCOB;

10) ymeHue BHJIETh MaTEMAaTUYECKYIO 331a4y B KOHTEKCTE MPOOIEMHOM CUTYyallMH B APYTUX AUCHUILIMHAX, B OKPY)KAIOLIEH JKU3HU;

11) yMeHune HaXOqUTh B PA3IMYHBIX UCTOYHUKAX HHPOPMAIUIO, HEOOXOAUMYIO JUIsl pELICHUS] MaTeMaTUYECKUX MpooiieM, U MPeJCTaBIATh €€ B MOHATHON
¢dbopme; MpUHUMATh pElIEHHE B YCIOBUSAX HEMOIHON U N30BITOYHON, TOUHOW U BEPOSITHOCTHOW MH(OPMALIUY;

12) ymMeHHre NOHUMATh M UCIOJB30BaTh MATEMAaTHUYECKHE CPECTBA HATJIATHOCTU (PUCYHKH, YEPTEKU, CXEMBI U Jp.) JUISl WILTIOCTPALlMK, UHTEPIPETAIIH,
apryMeHTaluy;

13) ymeHue BbIABUraTh FMIIOTE3bI IIPU PELICHNHU YY€OHBIX 33Ja4 ¥ IOHUMAaTh HEOOXOJUMOCTh UX IIPOBEPKH;



14) ymeHue npuMeHATh HHIYKTUBHBIC U I€YKTUBHBIE CIIOCOOBI PACCYKACHUH, BUJETh Pa3JInUHbIC CTPATETUH PEIICHUS 3a/1a4;

15) noHrMaHue CyIHOCTH aITOPUTMHUUYECKHUX MPEANNCAaHUNA U YMEHHE IeHCTBOBATh B COOTBETCTBUH C MPEATIOKEHHBIM aITOPUTMOM;

16) ymeHue caMOCTOSITEIbHO CTaBUTH 1I€JIH, BEIOMPATh M CO3/1aBaTh AITOPUTMBI JJIS PEIICHUS! YIEOHBIX MaTEMAaTUHYECKUX ITPOOIIEM;

17) ymeHue mIaHupoBaTh M OCYIIECTBIIATh AEATEIbHOCTb, HAIIPABICHHYIO Ha PEellIeHHE 3aJau UCCIeI0BaTEIbCKOI0 XapaKTepa.

npeaMeTHbIE:

1) ymeHnue paboTaTh ¢ MareMaTHUYeCKHUM TEKCTOM (CTPYKTypUpOBaHHE, U3BJIEUEHHE HEOOXOOUMOH MH(pOpMalMK), TOYHO U IPaMOTHO BBbIpakaThb CBOM
MBICIIM B YCTHOM M MUCHbMEHHON peuu, PUMEHSS MaTEMAaTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY, UCIIOJIb30BATh Pa3IMUHBIE S3bIKM MAaTEMATUKHU (CIIOBECHBIMH,
CHUMBOJIMYECKHH, rpadruecKkuii), 000CHOBBIBATh CYKICHUS, IPOBOAUTH KiIacCU(UKALIUIO, I0Ka3bIBaTh MATEMaTUUECKHE YTBEPIKICHMS,

2) BnaneHue 0a30BBIM IMOHATUHHBIM amIapaToM: UMETh IMPEACTABICHHE O YWCIE, BIaJICHHE CHUMBOJIBHBIM S3BIKOM aiureOpbl, 3HAHHWE SJIEMEHTAPHBIX
(GYHKIMOHAJIBHBIX 3aBUCUMOCTEH, (POpMHUpPOBAHME MPEACTABICHUH O CTATUCTHYECKMX 3aKOHOMEPHOCTAX B pEalbHOM MHpE M O pa3IM4yHbIX crocolax Hux
u3yudeHusi, 00 0cOOEHHOCTSIX BBIBOJIOB U MPOTHO30B, HOCSIIIIUX BEPOSTHOCTHBIN XapakTep;

3) yMeHMeE BBINOJIHATh adredpanyeckue npeodpa3oBaHUs PALMOHAIBHBIX BBIPAKEHUM, IPUMEHATh UX JJI PElIeHUs Y4eOHBIX MAaTeMaTHYeCKUX 3ajad U
3aJ1a4, BOSHUKAONINX B CMEXKHBIX yU4EOHBIX MpeMETax;

4) ymeHHe NOJb30BaThCAd MaTeMaTHUYeCKMMH (OPMYJIaMU M CaMOCTOSITENIBHO COCTaBJIATH (POPMYJIbI 3aBUCUMOCTEM MEXIy BEJIMYMHAMU Ha OCHOBE
0000IIIEHNUS YACTHBIX CITy4aeB U IKCIICPUMEHTA;

5) ymeHue pemiath JUHEHHBbIE U KBaJpaTHbIE YPaBHEHHUS M HEPAaBEHCTBA, a TAK)KE MPUBOJUMBIC K HUM YpaBHEHHs, HEPABEHCTBA, CUCTEMBI; IPUMEHSTh
rpaduyecKkue NpeACTaBICHUS AJI PELICHUS U UCCIEJOBaHMSI YpaBHEHUH, HEPAaBEHCTB, CUCTEM; IPUMEHSTH IOJyYEHHbIE YMEHMs JUIsl pElleHus 3a7ad M3
MaTEMaTHKHU, CMEKHBIX IIPEJIMETOB, IPAKTUKU;

6) OBJIaZICHWE CUCTEMOU (YHKIMOHATBHBIX MOHATHHA, (PYHKIIMOHAIBHBIM SI3BIKOM W CHMBOJIMKOW, YMEHHE CTPOUTH I'papuku (HYHKIHMH, OMHUCHIBATH HX
CBOMWCTBA, UCIOJIb30BATh (PYHKLIMOHATIBHO-TpaUUecKre MpeCTaBIeHUs 1JIs ONMCAaHMs U aHaJIM3a MaTeMAaTUYECKUX 3a/1a4 U PealIbHbIX 3aBUCUMOCTEH;

7) oBnajeHUE OCHOBHBIMHM CHOCOOAaMHU MpPEACTABICHUS U aHaJM3a CTAaTUCTUYECKUX JaHHBIX; YMEHHUE pellaTh 3aJaud Ha HAaXOXKICHHE YacTOThl U
BEPOSTHOCTH CITy4allHbIX COOBITHIA;

8) yMeHHe NPHUMEHSATbh M3yYEHHBbIE MOHATHS, Pe3yJbTaThl U METOJAbl NPHU PEIICHUU 33/7a4 W3 Pa3IMUHBIX pa3lesioB Kypca, B TOM UHCIE 3aJad, He
CBOZAIIMXCS K HEMIOCPEACTBEHHOMY IIPUMEHEHHIO U3BECTHBIX aJITOPUTMOB.

Ilnanupyembie pe3yJbTaThl H3y4eHHUsI Kypca ajaredpsbl.

PALIMOHAJIBHBIE UM CJIA

BrinmyckHuK Haydures:

1) moHuMaTh 0COOCHHOCTH JACCATUIHONW CHCTEMBI CUUCIICHNS,

2) BJIaACTh IIOHATUSIMU, CBA3aHHBIMU C JCIIMMOCTBIO HaTypaJ'II)HI)IX YHUCCII,

3) BeIpakaTh YUCIIa B SKBUBAJIEHTHBIX (popMax, BeIOMpast HanboJliee MOIXOSIIYI0 B 3aBUCUMOCTH OT KOHKPETHOM CUTYaIlHH;

4) cpaBHUBATh U YIOPSA0YMBATh PAllMOHAIILHBIE YHCIIA;

5) BBIMONHSTH BBIYUCIECHUS C pAIlMOHATBHBIMU YHCIIAMH, COUETasi YCTHBIE U MMChMEHHBIC TPUEMBI BRIYUCIICHUH, TPUMEHSThH KaIbKYIATOP;

6) HNCITIOJIB30BAaThH NOHATUS U YMeHI/ISI, CBsA3AaHHBIC C HpOHOpHI/IOHaJ'II)HOCTBIO BEJINYNH, HpOHeHTaMI/I B X0/1¢€ pemeHI/m MATEMAaTUYCCKUX 3aJ1a4 U 3a1a4 U3
CMEKHBIX MIPEIMETOB, BBITIOJIHATH HECIOKHbBIE PAKTUYECKUE PACUETHI.

BrIMyCKHMK ITOJIYYUT BO3MOKHOCTD:

7) TO3HAKOMHTHCS C TIO3UIITMOHHBIMHM CHCTEMaMH CUHUCIIECHUS ¢ OCHOBAaHUSAMH, OTJIMYHBIMU OT 10);

8) yrimyOuTh 1 pa3BUTh MPEACTABICHUS O HATYPAIHHBIX YHCIIaX U CBOMCTBAX JIEITUMOCTH;

9) HAyYUTHCS UCIIONBH30BATH MPUEMBI, PALIMOHATM3UPYIOIINE BEIUUCICHHUS, TPHOOPECTH MPUBBIYKY KOHTPOJIHPOBATH BBIYUCIICHHUS, BEIOUPAsI TOAX OISIIIHIA
JUTSI CUTYaIlUH CII0C00.



JIEMCTBUTEJILHBIE UM CJIA
BBIITyCKHHUK Hay4uTCS:
1) ncronb30BaTh HaYaIbHBIE MPEACTABICHUS O MHOXKECTBE €A CTBUTEIIbHBIX YHUCEIT;
2) BNa/ieTh NOHIATHEM KBaJIPATHOTO KOPHSI, IPUMEHSTh €r0 B BEIYUCICHHSIX.
BpInyCKHHK MOJYYUT BO3MOKHOCTD:
3) pa3BUTH NpEACTABICHUE O YHCIIE U YUCIOBBIX CUCTEMAX OT HATYpPaJIbHBIX IO JEHCTBUTENBHBIX YUCEN; O POJIH BHIYMCICHUI B UEJIOBEUECKOM MPAKTHKE;
4) pa3BUTh U YIIyOUTH 3HAHUS O AECATUYHOM 3aITUCH JEHCTBUTEIBHBIX YUCEN (IEPUOINIECKUE U HENIEPUOINIECKUE APOOH).

N3MEPEHU S, TPUBJIMDKEHW S, OLIEHKUA
BbInycKHUK Hay4uHUTCSA:
1) ucnonp30BaTh B XO/I€ PEIICHUS 33729 HJIEMEHTAPHBIE MPECTABIICHUS, CBI3aHHbIC ¢ MPUOIMKEHHBIMHA 3HAUCHUSIMU BETHYUH.
BbINyCKHUK MOTYyYUT BO3MOXKHOCTD:
2) MOHSATD, YTO YUCIIOBBIC JAHHBIC, KOTOPHIC UCIIOJIB3YIOTCS ISl XapaKTEPUCTUKN 0OBEKTOB OKPYKAIOIIET0 MUPA, SIBJISIOTCS MPEUMYIIIECTBEHHO
npUOMMKEHHBIME, YTO IO 3alUCH MPUOIMKEHHBIX 3HAYSHHM, COJIepKalINXCs B MH(OPMAIIMOHHBIX HCTOYHUKAX, MOXKHO CYJUTh O IOTPEIIHOCTH MPHUOINKEHUS;
3) MOHSATH, YTO MOTPEITHOCTD Pe3yibTaTa BRIUMCICHUHN JOJKHA OBITh COM3MEPUMA C MOTPEUTHOCTHIO UCXOIHBIX JIAHHBIX.

AJITEBPAYECKUE BBIPAXKEHU A

BoinmyckHUK Hay4uTCs:

1) BIageTh NOHATUSMH «TOXKJIECTBO», «TOXKAESCTBEHHOE MMPEOOpa3OBaHMEy, PEIIaTh 33aJauu, Co/IeprKaline OyKBeHHbIE TaHHBIE; padoTaTh ¢ PopMyIamu;

2) BBINOJHATH IPE0Opa30BaHUs BEIPAKEHUI, COJIEpKAIUX CTENEHH C LEJIbIMUA OKa3aTeIsIMU U KBaJpaTHbIE KOPHU;

3) BBIIOJHATH TOXKAECCTBEHHBIE TPEOOPA30BAHUS PATMOHAIBHBIX BRIPAKEHHI HA OCHOBE MPABWII ACWCTBUI HaJl MHOTOWICHAMH U aJIre0pandecKuMu
TpOoOsSMH;

4) BBIIOJHATH Pa3JI0KEHNE MHOTOUJIEHOB HA MHOYKUTEIIH.

BbInyCKHUK NOJTy4UT BO3MOKHOCTD:

5) HAy4YUTHCSI BBITIOJIHATH MHOTOIIIArOBbIE MMPe0o0pa30BaHMsl palliOHAIBHBIX BBIPAXKEHUN, TPUMEHSISI IIUPOKUNA HAOOp cr1oco00B U MPUEMOB;

6) IPUMEHATH TOXK/IECTBEHHbIE TPeoOpa30BaHus JUIsl pellieHHs 3a/1a4 U3 Pa3IMUHBIX pa3/esioB Kypca (HampuMep, A HaXOKICHUS
HauOO0JIbIIEr0/HANMEHBIIETO 3HAUEHUS BHIPAKEHUS).

YPABHEHUA

BrinyckHHMK Hay4dHUTCS:

1) pemaTe OCHOBHBIE BUbI PALIMOHAIBHBIX YPABHEHUN C OJHON NIEPEMEHHOM, CUCTEMBI ABYX YPABHEHUI C JBYMsI IEPEMEHHBIMU;

2) NOHMMATh YpaBHEHUE KaK BaKHEHIIIYI0 MaTEMaTHUECKYI0 MOJIENb JIJISl OTIMCAaHUS U U3yYEHUS pa3HOOOpAa3HbIX PEAIbHBIX CUTYAIlUil, peliaTh TEKCTOBbIE
3aJ]auu anredpandeckuM MeTOJI0M;

3) npuMeHATh rpaduyecKue NpeCTaBIeHUs AJI UCCIIEOBAHNS YPAaBHEHUM, UCCIIEIOBAHUSI U PEILIEHUSI CUCTEM YPaBHEHUH C IBYyMS IIEpEMEHHBIMU.

BbInyCKHUK NOJTyYUT BO3MOKHOCTD:

4) oBnazieTh CENUATBLHBIMU IPUEMAMHU PEILICHUsI YPAaBHEHUHN U CUCTEM ypaBHEHUI; YBEPEHHO IPUMEHATD anmnapar ypaBHEHUH AJIs peleHUs
pa3HOOOpa3HbIX 33J]a4 U3 MATEMAaTUKH, CMEKHBIX IIPEIMETOB, PAKTHKH;

5) npuMeHATh rpaduyecKue NpeCTaBIeHUs Ul UCCIIeIOBaHUS YpaBHEHH, CUCTEM YpaBHEHHM, co/iepKaluX OyKkBeHHbIE KO (UILINEHTHI.

HEPABEHCTBA
BrimyckHUK Hay4uTCs:
1) noHUMAaTh ¥ NPUMEHATh TEPMUHOJIOTUIO M CUMBOJIUKY, CBSI3aHHBIE C OTHOILIEHHEM HEPAaBEHCTBA, CBOMCTBA YMCIOBBIX HEPABEHCTB;



2) pemaTh IMHEHHBIC HEPABEHCTBA C OJTHOM MEPEMEHHON U MX CUCTEMBI; PelIaTh KBaJpaTHBIC HEPABEHCTBA C OMIOPON Ha rpaduiecKue MpeACTaBICHUS;

3) npUMEeHATH anmnapaT HepPaBEHCTB JJIs PELIeHHUs 3a]a4 U3 Pa3INdHbIX pa3esioB Kypca.

BrInycCKHHUK MOIYYUT BO3MOKHOCTb HAYUUTHCSI:

4) pazHooOpa3HbIM IpUEMaM J0Ka3aTelIbCTBA HEPABEHCTB; YBEPEHHO IPUMEHSATH annapaT HEPaBEHCTB Ui PEIlIeHUs] Pa3HOOOPa3HBIX MaTEMaTHUECKUX
3a]1a4 U 33]1a4 U3 CMEXHBIX IPEIMETOB, IPAKTUKHY;

5) npuMeHsATh rpaduyecKue NpeCTaBlIeHUs AJIs UCCIIEJOBAaHHS HEPABEHCTB, CUCTEM HEPAaBEHCTB, COJEPKAIINX OYKBEHHbIE KO (UIIMEHTHI.

OCHOBHBIE ITOHATHA. YACJIOBBIE ®YHKIINN

BrinyckHuk Hayuures:

1) noHUMaTh U UCIIOIB30BaTh ()YHKIIMOHAJIbHBIE IIOHATHS U SI3bIK (TEPMUHBI, CHMBOJIMYECKHE 0003HAYECHNU);

2) ctpouTh rpaduKH MEMEHTAPHBIX (DYHKIIMIA; UCCIEIOBATh CBOMCTBA YMCIIOBBIX (DYHKIIMI HA OCHOBE M3Y4YEHUS TOBEACHUS UX I'PaHKOB;

3) noHMMaTh GYHKLHUIO KaK BXKHEHIIIYI0 MATEMaTHYECKYO MOJIEIIb AJIsl OIIMCAHUS IIPOLIECCOB U SIBJIEHUH OKPYXKAIOLIEro MUpa, IPUMEHSTh
(YHKIMOHATIBHBIH SI3BIK 1151 ONMCAHUS U UCCIIEIOBAHUS 3aBUCIMOCTEH MEXKY (PU3NIECKUMHU BEITMINHAMH.

BbInyCKHMK IIOJIy4UT BO3MOKHOCTb HAyUUThCS:

4) IpOBOIUTH UCCIICOBAHUS, CBS3aHHBIC C M3YYEHHUEM CBOICTB (DYHKIIHMIA, B TOM YHCIIE C UCTIOIH30BAHNEM KOMITBIOTEPA; HA OCHOBE I'pa)uKOB
U3yYEHHBIX (QYHKIHH CTPOUTH OoJiee ClIOXkKHBIE rpaduKu (KyCOYHO-33/IaHHbIC, C «BBIKOJIOTHIMUY TOYKAMH H T. I1.);

5) ucronb30BaTh (HYHKIIMOHAIBHBIC TIPEICTABICHUS M CBOMCTBA (DYHKIMH ISl pEIICHHSI MAaTeMaTHUYECKUX 3a/1a4 U3 PA3JIMYHBIX Pa3JIesioB Kypca.

UMCJIOBBIE [TIOCJIIEAOBATEJIBHOCTU

BoinmyckHuK Hay4uTCs:

1) noHMMAaTh U UCNOJIb30BATh S3BIK OCIEI0BATENILHOCTEN (TEPMUHBI, CHMBOJINYECKHE 0003HAUYEHNS );

2) npuMeHsTh (OpMYyIIbl, CBSI3aHHbIE C apU(PMETUYECKON 1 F€OMETPUUECKOI TporpeccusMu, U anmnapar, ChOpMUPOBAHHBINA IPU U3YYEHUU APYTHX
pas3zenoB Kypca, K peleHHIO 3a/1a4, B TOM YUCIIE C KOHTEKCTOM U3 peallbHON >KHU3HH.

BbInyCKHHMK IIOJTy4UT BO3MOKHOCTD HayUUTHCS:

3) pemiatb KOMOMHUPOBAHHBIE 3a/1a4K C IPUMEHEHHEM (HOPMYJI N-TO YiI€HA U CyMMBbI MIEPBHIX N YIEHOB apU(PMETHUECKON 1 F€OMETPUUECKON MPOTrpECcCHid,
IIPUMEHSIS TIPU 3TOM anrnapaT ypaBHEHUM U HEPABEHCTB;

4) noHnMaTth apuPMETHUECKYIO0 U TEOMETPUUECKYIO POTPECCUM KaK (YHKIIMM HAaTypalbHOIO apryMEHTa; CBA3BIBATH apU(PMETHUECKYIO IPOIPECCHUIO C
JIMHENHBIM POCTOM, TEOMETPUUYECKYIO — C SKCIIOHEHIUAJIBHBIM POCTOM.

OITMCATEJIbBHAS CTATUCTUKA

BbImycKHUK HAy4YHUTCS MCIIOJIB30BATh MPOCTEHIIINE CIOCOOBI MPEACTABICHHS U aHAJIN3a CTATUCTUYECKUX JTAHHBIX.
BoInmycKHUK OTy4UT BO3MOKHOCTD MMPHOOPECTH NIEPBOHAYATIBHBIN OMBIT OPraHU3alK cOopa TaHHBIX IPU MIPOBEIEHUH OIPOca OOIIECTBEHHOTO MHEHUS,
OCYILIECTBIATh UX aHAIM3, IPEACTABIATH PE3YIbTATHI ONPOCa B BU/IE TaOIMIIbI, JHATPAMMBI.

CJIVUAUHBIE COBBITUS U BEPOSITHOCTD

BbImyCKHUK HAY4HUTCSl HAXOJUTh OTHOCUTENIBHYIO YaCTOTY U BEPOSITHOCTH CIY4aHOTO COOBITHSI.
BbInycKHUK OTyYUT BO3MOKHOCTD MPUOOPECTH OTBIT MPOBEACHUS CITYyYalHBIX SKCIIEPUMEHTOB, B TOM YHCJIE C TOMOIIBI0 KOMITBIOTEPHOTO
MOZCIIMPOBAHNUs, UHTEPIIPETALMH UX PE3YJILTATOB.
KOMBUHATOPUKA



BeinmyckHUK HayduTCsl pelaTb KOMOMHATOPHBIE 3314l Ha HaXO0XIeHHE YKciia 00ObEKTOB MM KOMOUHAIIMH.
BBINMYCKHUK TOTYYUT BO3MOXKHOCTh HAYYUThCS HEKOTOPBIM CIEUATBHBIM TPUEMaM perIeH!s] KOMOMHATOPHBIX 33/1a4.



4. Y4yeO0HO-TEeMATHYCCKUI TIJIAH

Ne Ne Conep:xxanue ypoxka OcHoBHBIC BU/bI Y4€0HOH eI TeJIbHOCTH ¢ YKa3aHHeM BHI0B YY [
I'aasa 1. BBIPAJKEHUSA, TOXKJAECTBA, YPABHEHMUS (22 yaca)
1 1 Yucnossle (apuMeTHIECKHE) BEIPAXKECHUS IIpenmerHble: HaxoquTs 3HaUEHHS YHCIOBBIX BBIPAKCHUH, a TAK)KE BBIPAKECHUI C NEPEMEHHBIMHU TIPH
2 2 BBIUHCIICHHE YHCIOBBIX BRIPAKEHHIA. JleCATHIHbIE POOH. YKa3aHHBIX 3HAYCHUSAX IEPEMEHHBIX. Vcmonp3oBaTh 3HAKK>, <, >, <, YATATh U COCTAaBIATH JBOWHBIC
3 3 BEIDHKCHHS © EPEMCHHBIMI HEPABEHCTBA. BBIMONHATH TPOCTEHIINE MNPeoOpa3oBaHUs BHIPAKEHHWH: NPHUBOAUTH IIOJOOHBIE
4 7 s cllaraeMble, pacKpbIBaTh CKOOKH B CyMME WIIM Pa3HOCTH BBIpaKeHMH. PermaTe ypaBHEHUS Buaa ax = b
JonycTumble 3HA4CHMs NICPEMCHHBIX B BEIPAKCHHUAX. DOpMyIIEI IPY Pa3IMYHBIX 3HAYCHUSX, a U b, a TaKKe HECIIOKHBIE YPaBHEHUs, CBOAAIINECA K HUM. VIConb30BaTh
5 5 CpaBHenye 3Ha4€HUH BBIPAXKEHUH annapaT ypaBHEHMH JJIs PElIeHHs TEKCTOBBIX 3ajad, MHTEPIpPETHPOBaTh pe3yibraT. lcmonb3oBaTh
6 6 CBOMCTBA ACHCTBHI HA IHCTAMH NPOCTEHIINE CTaTHCTHYECKUE XapaKTepUCTUKH (CpeaHee apudMeTHyeckoe, pasMax, Mojaa, MeauaHa)
7 7 T JUISL aHAJIU3a Psijia JAHHBIX B HECJIOKHBIX CUTYalUsIX
OxAeCTBA JInuHocTHBIE. YMEHHUE SICHO, TOYHO, PAaMOTHO M3J1araTh CBOM MBICIH B YCTHOM M NHCBMEHHOH peuw,
8 8 ToxnecTBeHHbIe TPe0Opa30BaHMsI BEIPAKCHUH MOHMMATh CMBIC] TIOCTaBJIICHHOW 3a/1aud, BBICTPAaUBAaTh apryMEHTAIMIO, NPHBOAUTH MNPUMEPH U
9 9 | ToxnaecTBeHHbIE IPe0OPA3OBAHUS BbIPAKEHUI KOHTPIPHUMEPBL. .
I% 5 Nl <, 5 MeTtanpeameTHble. YMEHHE BUAETh MaTeMAaTHUECKYIO 3a7ady B KOHTEKCTE NPOOJIEMHON CHTyaluHu B
onmponwvhaa paboma Nel. «Hucnoevie u anzedpauueckue .
10 10 P P P . JpYTUX JUCLHUILINHAX, B OKPYKaIOLIeH XKU3HH.
svipadcenus. Toxycoecmeennvle npeodpPA306aAnUs GLIPAINCCHUI)
11 11 | YpaBHeHuUe U er0 KOPHU
12 12 | YpaBHeHHUE U €TO KOPHU
13 13 | JluneiiHoe ypaBHEHHE C OJTHOI MEepeMEHHOI
14 14 | Pemenne TMHEWHBIX YpaBHECHUHA
15 15 Pemmenue 3amad ¢ moMOIIb0 YpaBHCHUN
16 16 | PemeHue 3a1a4 ¢ MOMOIIBIO YpaBHEHHH
17 17 Pemmenue 3amad ¢ moMOIIBIO YpaBHECHHUN
18 18 | Cpennee apudmernueckoe, pasmMax u Mojaa
19 19 | CpenHee apudmerndeckoe, pa3mMax v Moaa
20 20 | MenuaHa Kak CTaTHCTHYECKasi XapaKTEPUCTHUKA
21 21 | MenuaHa KaK CTaTUCTUYECKAsT XapaKTePUCTHKA
22 22 | Koumponwvhas paboma Ne2 «Ypasuenus ¢ 00HOU nepemMeHHO»
I'napa 2. ®YHKIIUU (11 yacoB)
23 1 Yro Takoe GyHKIHs IIpenmerHblie: Berancisate 3HaueHNs (QyHKIUH, 3a1aHHON (OPMYIIOH, COCTAaBIATh TAOJIUIBI 3HAYESHUH
24 5 BhancicHIe sHavcHHi (yHKIII 10 hopMyse ¢yaxoun. 1o rpaduky QyHKINN HAXOIUTH 3HAYCHHE (DYHKIMH 110 M3BECTHOMY 3HAUEHHUIO apryMeHTa U
- Y - pMy pemaTts obpatHyo 3amady. CTpouTh rpaduKy MPSMON MPOMOPIHUOHAIFHOCTH W JIHHEHHON (QyHKIMwH,
25 3 Brrancnenne 3naueHnii GyHKImii mo popmysie ONHCHIBATh CBOMCTBA 3THX GyHKIWH. [loHMMaTh, KaKk BIusAeT 3HAK KoddunueHTa k Ha pacmonoxeHne B
26 4 I'paduk GyHKIHI KOOpJMHATHOW IuiockocTH rpaduka ¢ynkuun y = kx, rae k # 0, xak 3aBucur or 3HaueHuil k u b
27 5 Tpadux d B3aWMHOE pacIoio’keHue rpadukoB AByX ¢yHKuui Buga y = kx + b. . MuTepnperupoBars rpaduxu
UK QyHKIIU N
p YHEI peanbHBIX 3aBHCHMOCTEH, ONHChIBaeMbIX ¢opmymnamu Buga y = kx, rne k # 0 m y = kx + b
28 6 [psiMas NpONOPUMOHATILHOCTH U €€ rpaduk JlmunoctHpie. C¢HOpPMHUPOBAHHOCTH OTBETCTBEHHOI'O OTHOIIEHMS K YYEHHIO, TOTOBHOCTH U
29 7 TIpsMas MPONOPLHOHATLHOCTD H ee rpaduK CIOCOOHOCTH 00y4aronMxcs K CaMOPa3BUTHIO M CaMOOOPa30BaHMIO HA OCHOBE MOTHBALIMK K OOY4EHHIO
30 3 [r— W TIO3HAHMIO, BHIOOpY JaibHEHmero oOpa3oBaHHMs Ha 0a3e OPHEHTHPOBKM B MHUpE INpodeccHid H
nHeliHast GYHKIMS U ee rpaduk o . .
byHku rpad npodeCcCHOHABHBIX TPENNOYTeHHH, OCO3HAHHOMY IIOCTPOCHUIO HMHAMBUAYaJbHOW 00pa3oBaTeIbHON
31 9 JIuneiiHas QyHKIMA U e€ rpaduk TPaeKTOpUU c y4éToM YCTOWYMBBIX I03HABATEJILHBIX HUHTEPECOB.




32 10 B3aumuoe pacnosoxeHue l"pa(l)I/IKOB JIMHEHUHBIX q)yHKHHﬁ MeTarlpe):[MeTHble. VMeHne BUIETH MAaTEMAaTUYCCKYIO 3aJladyy B KOHTCKCTC HpO6HeMHOﬁ cuTtyanuu B
VX TUCHUILTNHAX, B OKPY’KAIOLIEH KU3HH.
33 11 | Koumponvnas paboma Ne3 «Dynkuuuy ApYTHX 1 ’ Py
I'nasa 3. CTEIIEHb C HATYPAJIBHBIM ITOKA3ATEJIEM (11 4acoB)
34 1 OrnpesieNieHne CTENIEHH ¢ HATYPaTbHBIM MOKA3aTeIeM IIpenmernble: BrraucnsaTh 3HaueHMs] BBIpRKEHMH BHAa a’n, TZie a — MPOM3BOJBHOE YHCIO, N —
35 5 T —— HAaTYpabHOC HHCIIO, YCTHO M MHCHMCHHO, a TAKKE C MOMOIUIBIO KalbKYIATOPa. dopmynupoBars,
3alKChIBaTh B CHMBOJHMYECKOH ¢opMe u 0OOCHOBBIBATH CBOICTBA CTENEHHM C HATypalbHBIM
36 3 VMHOXCHHC U [ICJICHAC CTCIICHEH nokaszatenaeM. IIpUMeHSTH CBOWCTBAa CTemeHW Juisi IpeoOpa3oBaHUs BBIPKEHUH. BEIMOIHATH
37 4 BO3Be[[eHI/Ie B CTENEHb IPOU3BECHUS U CTETIEHU YMHOKE€HHUE OJHOYWICHOB U BO3BCACHNUC OJHOYJICHOB B CTCIICHbD. CTpOI/ITI) rpa(l)I/IKI/I q)yHKHI/Iﬁ y= X2 u y
38 5 B = x"3. Pematp rpaduueckn ypaBHenus x*2 = kx + b, x*3 = kx + b, rne k u b — HekoTopsle uncna.
03BEJICHUE B CTENICHB IIPOU3BE/ICHNS U CTEIICHN
a p A JIuuHocTHBIe. Pa3BUTHE OTBETCTBEHHOTO OTHOLICHHS K YYEHHWIO, TOTOBHOCTH M CIIOCOOHOCTH,
39 6 | OpHOUsIEH M €T0 CTAaHAPTHBIN BUJ| 00Y4arOIKUXCs K CAMOPA3BHUTHIO U CaMOOOPA30BAHMIO HA OCHOBE MOTHBAIMK K OOYYEHHIO | 10 3HAHUIO,
40 7 VYMHOXKEHUE OJHOUIECHOB. BO3BeieHNE OJHOUIIEHA B CTENIEHD BEIOOpY HanbHelmero odOpa3oBaHus Ha 06a3e OPUEHTHPOBKU B MHpe mpodeccuii u mpodeccnoHaNbHBIX
42 9 Dynim y = x°2 1y = X3 1 ux rpaduin YCTOWYMBBIX MTO3HABATEIBHBIX HHTEPECOB.
b b4 4 MertanpeamerHble. YMEHHE CaMOCTOSTENBHO IUIAHUPOBATh ajbTEPHATHBHBIE IyTH JIOCTHIKCHUS
— A = AN o
43 10 | Dyskimm y = x"2 uy = Xx"3 1 uX rpaQuKu 1eJiel, 0CO3HaHHO BBIOMpaTh Hanbosee F3PEeKTUBHBIE CIIOCOOBI PEIIeHNs] YUeOHBIX U MTO3HABATEIbHBIX
44 11 Konmponvuaa paboma Ned. «Cmenenv ¢ Hamypanphoiy | 33039
nokasameinem»
I'nasa 4. MHOI'OYJIEHBI. (17 yacoB)
45 1 MHorouJjeH 1 ero CTaHJIapTHLIﬁ BUJ Hpe}lMeTHBIe: 3anuceiBaTh MHOTOYJIEH B CTaHAapTHOM BHAC, OMNPEAC/IATH CTCIICHH MHOI'OYJICHA.
6 5 CIHOKOHIC 1 BAIITANNE MHOLOWICHOB BBHIMONHATE CIIOKEHWE W BBIYMTAHWE MHOTOWICHOB, YMHOXKEHHE OJHOYICHA Ha MHOTOWICH WU
MHOTOWICHa Ha MHOTOWICH. BBIMOJHATH pPa3IoXeHHE MHOTOWICHOB Ha MHOXXHTEIH, HCIOJB3YS
47 3 CroKeHHe ¥ BBIYUTaHHC MHOTOUWICHOB BBIHECCHHE MHOXKHUTEIS 32 CKOOKH U crioco0 rpynmupoBKU. [IpuMeHSTh neiicTBUS ¢ MHOTOWICHAMH MIPH
48 4 VMHOMKEHHE OJHOUIEHA HA MHOTOUIEH pelIeHn: pa3Ho00Pa3HBIX 33/1a4, B YACTHOCTH NPH PEIICHUN TEKCTOBBIX 3a/1a4 C TOMOIIBIO yPABHEHHH
VICTIONb30BAHNE  YMHOKCHIA OJIHOUICHA HA MHOTOWICH TpH .JI6anOCTHLIe. PazBuTne OTBeTCTBeHH%FO OTHOIICHUS K YYEHHIO, FOTOBH6OCTI/I U CHOCOOHOCTH
49 5 NIPEOGPA3OBAHMH  ANTEGPAMUECKHX  BHIpakeHWi pemenuu | OOYTAIONMXCA K CAMOPA3BUTHIO i caMOOOPasOBAHHIO Ha OCHOBE MOTHBALMH K OOYHEHHIO H 110 SHAHHIO,
ypaBHEHHH BBIOOpY JaibHElIero oo0pa3oBaHus Ha 0a3e OPUEHTHPOBKH B MHpe Ipodeccuii 1 npodeccHoHaIbHBIX
VICTIONb30BAHNE  YMHOKCHIA OJIHOUICHA HA MHOTOWICH pH MPEIOYTEHHH, 0COZHAHHOMY MOCTPOSHHIO MHIUBHUIYaJbHONH 00pa30BaTEeNIbHON TPACKTOPHUU C YUETOM
. CTOMYMBBIX MO3HABATEIIBHBIX HHTEPECOB.
50 6 peoOpasoBaHNH  ANreOPAHuecKuX — BHIDAKEHMH M PELICHHH | o P .
B — MeTanpeameTHbie. YMEHHE CAMOCTOSTENBHO [UIAHUPOBAThH AJIbTEPHATHBHBIE IIYTH JOCTIKEHHS LIeIeH,
51 B 5 5 0CO3HAaHHO BbIOMpaTh Hanboee 3PPEeKTUBHBIE CIOCOOBI pellleHHs] Y4eOHbIX M IO3HABATENILHBIX 3a/1au.
BIHECEHHE 00IIEer0 MHOKHUTEIS 32 CKOOKH
52 BriHecenune 0011ero MHOKHUTEIS 3a CKOOKH
53 Briaecenune 0011ero MHOKHUTEIS 3a CKOOKH
54 10 Konmponvnaa paooma Ne5 «Cymma u pasnocmsv MHO2041€HOS.
IIpousgedenue 00HOUICHA HA MHOZOUNCH)
55 11 | YMHOXeHHe MHOTOWIeHa HA MHOTOWICH
56 12 | YMHOXeHHe MHOTOYJICHAa HA MHOTOWICH
57 13 | PasnoxxeHue Ha MHOXKUTEIH CIIOCOOOM TPYIITUPOBKH
58 14 | PasnoxeHne HA MHOXKHUTEIH CIIOCOOOM IpyTITUPOBKU
59 15 Jloka3aTenbCTBO TOXKICCTB
60 16 | JIoka3aTembCTBO TOXKIECTB
61 17 | Koumponvuas paboma Ne6 «Mnozounenvi»




I'nmasa 5. ®OPMYJIbI COKPAIIIEHHOI'O YMHOKEHHUA (19 yacos)

62 1 BOBBQZ[CHI/Ie B KBaJIpaT CyMMBI U pPa3HOCTU ABYX Bpra)KeHI/Iﬁ HpeLIMeTHLIeZ Z[OKa?)I)IBaTI) CIIPaBCAJINBOCTH (l)opMle COKpaHIéHHOFO YMHOKCHUS, MPUMCHATH HUX B
= NpeoOpa3oBaHMAX LENBIX BHIPAKCHWH B MHOTOWIEHBI, a TakKe Ul Pa3IoKEHHs MHOTOWICHOB Ha
63 2 BosBenenune B KyO CyMMBI M Pa3HOCTH JIBYX BBIPQXKCHUH o .
MHOXHUTEIH. Mcrionp30BaTh pa3inyuHble IpeoOpa3oBaHus LeJbIX BEIPaKeHUH NPH PEIICHUN YpaBHEHHH,
64 3 Bospenenne B Ky0 CyMMBI ¥ pa3HOCTH JABYX BBIPQKEHHH JIOKa3aTeNbCTBE TOXKJECTB, B 3aJ]a4ax Ha JETUMOCTb, B BHIYMCICHUU 3HAUEHUH HEKOTOPBIX BBIPAXKEHUI
65 4 PaznoxeHne Ha MHOXKHTEIH C TOMOLIBI0 (popMyIT KBajpaTta CyMMBI | € IIOMOINBIO KaJdbKyJIATOPa
1 KBaJpaTa pa3zHOCTH JlnunoctHble. C¢hOpPMHUPOBAHHOCTE OTBETCTBEHHOI'O OTHOIIEHHS K YYEHHIO, TOTOBHOCTH U
66 5 PazyokeHre Ha MHOKHTEIH C OMOIIBIO (JOPMyJT KBaapaTa CyMMBI | CTIOCOOHOCTH OOYyYaroIMXCs K CAMOPAa3BUTHIO H CaMOOOPa30BaHMI0 HA OCHOBE MOTHBAIMK K O0OYYCHHIO
M KBaJIpaTa pa3sHOCTH M 110 3HAHUIO.
67 6 VMHOKEHHe Pa3HOCTH JIBYX BBIPAXKEHHIT Ha X CyMMY MeTanpeaMeTHbIE. YMCHUE CAMOCTOSATENHHO INITAHUPOBAThH ANBTEPHATHBHBIC ITyTH JOCTIHKEHHS LieJeH,
- 0CO3HaHHO BBIOHMpATh HanboJee (P PeKTHBHBIE CIIOCOO PeICHHS YUYeOHBIX U MO3HABATEIbHEIX 3a1a4.
68 7 YMHOXEHHE pa3HOCTH JIBYX BBIPAKEHUN HA UX CYMMY
69 8 PaznoxeHne pa3HOCTH KBaJpaTOB HA MHOXKHTEIH
70 9 PasnosxeHne pa3HOCTH KBAIPATOB HA MHOXKHUTEIH
71 10 | PazmoxeHHne Ha MHOXXHUTEIH CYMMBI U pa3HOCTH KyOOB
72 11 | PaznmokeHHe HA MHOYKHTEIM CYMMBI U Pa3HOCTH KyOOB
73 12 Konmponvnaa paboma Ne7 «Keadpam cymmovt u pasnocmu.
Paznocmo keadpamos. Cymma u pazHocms Kyooe»
74 13 | IlpeoOpa3oBaHue LEOT0 BHIPAKEHHUS B MHOTOUJICH
75 14 | TIpeoOpa3oBaHHKe EJIOTO BHIPAKCHHS B MHOTOWICH
76 15 | IIlpuMeHeHHe Pa3TUIHBIX CITOCOOOB Pa3I0KEeHUS Ha MHOKHUTEIN
77 16 | IIpuMeHeHHE Pa3TUYHBIX CIIOCOOOB Pa3I0KEHUS Ha MHOKHUTEIN
78 17 | Ilpumenenue npeoOpa30BaHUH HENBIX BRIPAKCHUN
79 18 | IIpumeHeHHe IPeoOpPa30BaHUH HENBIX BRIPAKCHUN
80 19 Konmponvnaa  paboma Ne8  «@Dopmyavt  cOKpaweHHo20
YMHOICEHUA»
I'naBa 6. CUHCTEMBbI IMHEWUHBIX YPABHEHHWMU (14 yacoB)
81 1 Jluneiinoe ypaBHEHHUE ¢ ABYMS IIEPEMECHHBIMU
Ipenmernbie: Onpenenstb, sBIASETCS JHU Tapa 4YUCEN pEIISHHEM JAHHOTO ypaBHEHHS C JABYMs
82 2 I’paduk JIMHEHHOrO YPAaBHEHUS C JIByMS [EPEMECHHBIMHU nepeMeHHbBIMH. HaxoaumTe myTéM mepebopa Ienble pemeHus JHHEWHOTO YpaBHEHHSA C IBYMs
83 3 I'pad)¥ik THHEHHOTO YpaBHEHHUS C JBYMS IIEPEMEHHBIMU nepeMeHHBIMHA. CTpOUTh TpaduK ypaBHeHHUs ax + by = ¢, rae a # 0 wum b # 0. Pemrats rpaduueckim
= ~ CIOCOOOM CHCTEMBI JINHEHHBIX YPaBHEHUH ¢ IBYMs IIepeMEHHBIMU. [IpUMEHATH C110cO0 MOJCTaHOBKH H
84 4 CucTeMbl TMHEHHBIX YPaBHEHHUH C IBYMS MEPEMEHHBIMH N N
CIOCO0 CIIOXKEHMs IIPU PELIEHHHM CUCTEM JIMHEHHBIX ypaBHEHHH C IBYMs II€peMEHHBIMH. Pemarth
85 5 CucTeMbl TIMHEHHBIX yPABHEHHIA C IBYMSI IEPEMEHHBIMHU TEKCTOBBIE 3aJadyl, WCIOJNb3ysd B KadyecTBe aIreOpandeckoil MOJENN CHUCTEMY YypaBHEHHH.
86 6 Crioco0 MOJACTAaHOBKH I/IHTepHpeTI/IpOBaTB pe3yIbTaT, HOqueHHblﬁ IIpu pCIICHUN CUCTEMBI
JInuHOCTHBIE. YMEHUE SICHO, TOYHO, TPAMOTHO M3JaraTb CBOM MBICIM B YCTHOW M IMCBbMEHHOW pedud,
87 7 Cnoco6 noACcTaHOBKH .
MOHMMAaTh CMBIC] TIOCTaBJICHHOW 3a/1aud, BBICTPAaUBATh AapryMEHTAIMIO, MPHBOAUTH MNPUMEPHI U
88 8 | Cnoco6 noacTaHOBKM xoHTprpuMepsl. [IpecTaBienre 0 MaTeMaTUYECKOH HayKe Kak c)epe 4eloBeYecKo AeaTelIbHOCTH, 00
89 9 CHocob CIIOKEHUs sTanax e€ pa3BUTHSL, O €€ 3HAUUMOCTH ISl Pa3BUTHS LIUBHIIM3ALIUH.
MertanpeaMeTHble. YMEHHE BUAETH MAaTEMAaTHYECKYIO 3a]1ady B KOHTEKCTE MPOOIEMHON CHUTyalluu B
90 10 | Cnocob cnoxxenust .
JpYrUX IUCUMIUIMHAX, B OKpYXAlOUIeH JKM3HHW. YMEHHE HAXOJIUTh B pa3IMYHBIX HCTOYHHUKAX
91 11 Criocob cnoxeHns nHpopManuio, HEOOXOUMYIO JUISl PEIICHHUST MaTEMaTHIECKUX POoOJIeM, U TPEJICTABIAT €€ B IOHATHOM
92 12 | Pemenue 3a/1a4 ¢ IOMOLIBIO CHCTEM ypaBHEHHi (¢opme; NpUHHMATh pEIIEHHE B YCIOBUSAX HENOJHOM M W30BITOYHOH, TOYHOM W BEPOSITHOCTHOW
. nHpopManuH.
93 13 Pewenue 3a1a4 ¢ moMOIIBIO CUCTEM YPaBHEHUIA




94 ‘ 14 | Konmponvnas paboma Ne9 «Cucmemvl 1uHeiHbIX yPAGHEHUIL)

INOBTOPEHHUE KYPCA 7 KJIACCA (8 uacos)

95 1 | Boipaxennus. Toxmectsa. YpaBHEHHUS IpeaqMeTHbIe: ISHCTBYIOT 0 33JaHHOMY M CAMOCTOSATENBHO COCTABICHHOMY IUIAHY PELICHHS 3aaHusl
96 2 | Oynxuun JINYHOCTHBIE: IPUMEHSIOT IPABUIIA JEIOBOTO COTPYIHHIECTBA; MPOABIIAIOT TIO3HABATENLHBIA HHTEPEC
97 3| Cremoms ¢ HaTypanbHbIM HoKasaTenem K U3YUYEHHUIO TIPEMETA, K CIIOCO0AM PELICHHS MTO3HABATEILHEIX 3a/1a4

MeranpeaMeTHble: COCTABJISAIOT I[UIaH BBINOJHEHUS 3aJaHUA COBMECTHO C YUYHTENEM, YMEIOT
98 4 | Muorouens! BBICKA3BIBATh CBOKO TOYKY 3PEHHS, IIBITASACH €€ 000CHOBATH, IPHBO/ISA APTYMEHTEI
99 5 ®opMyIbl COKPALIEHHOTO YMHOKEHUS
100 6 CucTeMbl THHEHHBIX YpaBHEHHUN
101 7 Hmozosana koumpoavuas padboma
102 8 [NonBenenne uroroB 0OydeHM
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