rocyAapcTBeHHOe 0I0/1KeTHOe 001eo0pa3oBarejibHoe yupexaeHue Camapckoi o01acTu
cpeaHsisi 001eoOpa3oBaTebHasi HIKOJIa HMEHH MOJHOr0 kaBajiepa opaeHa Ciaassl Ilerpa BacuiabeBnua KpaBuosa
c. CTaponoxBuCTHEBO MYHUIMIIAJIBbHOTO0 paiioHa IloxBucTHeBcknii Camapckoii 00J1acTH

PaccmoTpena

Ha 3aceanud MO
mpoToKOJI No 1

«27» aBrycra 2019 r.

[Iporepeno: YTBepxaeHa:

3amecrturenb aupexropa nmo YBP JIMpeKTOop MIKOJIbI \L Tt
‘_;Z/Iﬂfif ~ P.P. Axumona C.H. Ilopyunkosa

« 7%y asrycra 2019r. IpUKa3 .N‘)j:i,é(c/ -on 01 30 aBrycra 2019 .

Pabouasa nporpamma no matemaTtuke
(mogynb anrebpa)

ana 5-9 Knaccos

CocraBiieHa y4duTeneMm:

¢.1.0., NOANHCH



IMosicuuTeILHAS 3aIMCKA

Hacrosmas pabouas nporpamma paspaboTaHa Ha OCHOBE CJIEIYIOIIMX HOPMAaTUBHO-TIPABOBBIX TOKYMEHTOB:

1. ®enepanphelii 3akoH «O0 0OpazoBanuu B PO» Ne273-03 ot 29.12.12r.;

2. Ilpuka3z Munoopuayku Poccun ot 17.12.2010 r. Ne1897 «O06 yrBepx)aeHuu (eaepaibHOr0 rocyIapcTBEHHOTO 00pa30BaTeIbHOIO CTaHIapTa
OCHOBHOT'0 00111eT0 00pa3oBanus» (B peaakiuu ot 29.12.2014 Nel1644, ot 31 nexabpst 2015 r. N 1577);

3. CanlluH 2.4.2.2821-10 «CaHuUTapHO-3MIUAEMUOJIOTHYECKHE TPeOOBAaHUS K YCIOBHSIM M OpraHW3alluu OOydeHHs B 00IIe00pa3oBaTEIIbHBIX
YUPESKACHUAX» (YTBEP)KICH MOCTAaHOBJICHHEM [ JTaBHOTO TOCYAapcTBEHHOro canuTapHoro Bpada P® 29.12.2010r. Nel189 (B pemakumu ot 25.12.2013,
24 Hosi6ps 2015 1.);

4. Tlpuka3z Munucrtepctsa npocsemieHuss PO ot 28.12.2018 r. Ne345 «O denepanbHoM niepeuHe yaeOHUKOB, PEKOMEHIYEMBIX K UCIIOJIb30BAaHUIO
IpH pealu3aliyd MMEKIIUX TOCYJapCTBEHHYIO aKKpeAUTAlHI0 00pa3oBaTeNbHBIX MPOTPaMM HA4adbHOTO OOILIEro, OCHOBHOTO OOIIEro, CperHero
o01mero oopa3oBaHus»,

5. IImcemo MunobpHayku Poccun ot 18.06.2015 NeHT-670/08 «MeTtoauueckne peKOMEHAAIMU [0 OPTaHU3aI[MA CAMOTIOATOTOBKU YYaIIMXCs
IpPU OCYLIECTBICHUH OOpa30BaTENbHON AESITENBHOCTH IO OCHOBHBIM 0011€00pa3oBaTebHBIM MporpaMmaM — OOpa3oBaTENbHBIM IPOTrpaMMaM
HA4yaJIbHOTO O0ILIEro, OCHOBHOT'O OOILEro U CPEHEr0 00IIero 00pa3oBaHus»;

6. [IpumepHass ocHOBHasi 0oOpa3zoBaTelbHAas MpOrpaMMa OCHOBHOTO oOmmIero ooOpasoBaHus (ogoOpeHa pelieHueM (enepaabHOro y4eOHO-
METOAMYECKOTO 00bEIMHEHUS 10 00meMy oOpasoBanuto (rmpoTokou ot 8 ampenst 2015 r. Ne 1/15, BXOAUT B cieNMABbHBIA TOCYIapCTBEHHBIA peecTp
NPUMEPHBIX OCHOBHBIX 00pa30BaTeNbHBIX MPOrpaMM, pa3MellleHa Ha opuiuaibHoM caitre http: http://fgosreestr.ru).

7. OcHOBHasi oOpa3oBaTellbHasi MporpaMma OCHOBHOro obomiero obpaszoBanuss ['BOY COII wum. I1.B. KpaBmoBa c.CtaponoXxBUCTHEBO
(yrBepkaeHa mpukasom Ne58-om ot 31.08.15 r., B pemakumu npukasa 41/7-ox ot 31.08.16, B penakiuu npukasa 59/22-ox ot 30.08.19).

8. IIporpamma st 0011€00pa30BATENBHBIX YUPEKICHUH 10 MaTEeMaTHKE K yaeOHOMY KoMIuIekey utst S5-11 kmaccoB (aBTopbl — coctaButenu A.T.
Mepansk, B.b. [lononckuii. - U3a-so: Benrana-I'pag, 2017 ¢

Yueonuku:
1. Mep3nsk A.I'., [Tononckuii B.b.Maremaruxka, 5 knacc. Benrana-I"pag, 2019.
2. Mep3msak A.I'., Ilononckuit B.b.Matematuka, 6 kiacc. Bentana-I'pad, 2019.
3. Mep3amsk A.T'., [Tonorckuii B.B., SIkup M.C. Anrebpa, 7 knacc. Benrana-I'pad, 2018.
4. Mep3msik A.T'., [Tonouckuii B.B., SIkup M.C. Anredpa, 8 kinacc. Bearana-I'pag, 2018.
5. Mep3msak A.T'., ITononckwuii B.b., fAxup M.C. Anrebpa, 9 kiacc. Bentana-I'pag, 2018.


http://fgosreestr.ru/

OO0mas xapakrepucTuKa Kypca 5-6 kiacca.
ConepkaHue MareMaTHYecKoro oOpa3oBaHUs B 5—06 Kiaccax NIpPEACTaBICHO B BHJE CIEAYIOLIMX COJAEPKATENbHBIX Pa3lelioB: «ApH(pMeTHKa»,
«YncaoBble U OyKBeHHbIe BbIpaskeHHsl. YpaBHeHHsD», «['eomerpuyeckue ¢purypni. 3MepeHusi reoMeTpu4ecKUX BeJIHYMH», «JIe€MEHTHI
CTAaTHCTHKH, BepossTHOCTH. KoMOuHaTopHbIe 3agaum», «MaTeMaTHKa B HCTOPHYECKOM Pa3BUTHI.
Conepxanne pazziena «Apu(pMeTHKA» CIY>KUT 0a30 s JATbHEUIIETO U3yYCHHS YIalUMUCS MaTeMaTHKHA M CMEXHBIX JUCIUILINH, CIOCOOCTBYET
Pa3BUTHIO BBIYUCIUTEIBHOM KyJIBTYPBI M JIOTHUYECKOT0 MBILIUIEHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BATHCS aITOPUTMAaMHU, a TAKXKE IPUOOPETEHUIO
MPAaKTUYCCKUX HABBIKOB, H€O6XOI[I/IMBIX B HOBCCHHGBHOﬁ JKU3HU. Pa3BuUTHE MOHATHA O YHCIE CBSI3aHO C HU3Y4YCHUCM pPallMOHAJIbHBIX YHCCII:
HaTypaJbHbIX YHCEN, OOBIKHOBEHHBIX U IECATHUUHBIX IPOOEH, MOJI0KUTEIBHBIX U OTPULIATEIIBHBIX YHCEIL.
Conepxanne pazznena «UucaoBble 1 OyKBeHHbIe BbIpa:KeHHsl. YpaBHeHHsD» (HOPMHUPYET 3HAHUS O MaTeMaTHUeCKoM si3bike. CylecTBeHHast poib
IIPU 3TOM OTBOJUTCS OBJaJeHHIO ()OpMaAIBHBIM ammnapaToM OyKBEHHOTro ucuucieHus. M3yueHue marepuana crnocoOCTBYyeT (OPMUPOBAHUIO Y
ydamuxcsa MaTeMaTUICCKOTO arrapara peliucHud 3agaq ¢ IOMOIIbIO ypaBHeHHﬁ.
Conepxanue pazznena «I'eomerpuyeckue ¢purypbl. U3mepeHusi reoMeTpu4ecKHX BeJMYUH» (HOPMUPYET y YUYAIIUXCSIOHIATUS T'€OMETPUUYECKUX
¢buryp Ha IUIOCKOCTH U B TIPOCTPAHCTBE, 3aKJIaIbIBAET OCHOBBI (DOPMUPOBAHMS T€OMETPHUECKON PEUH, Pa3BUBACT IMPOCTPAHCTBEHHOE BOOOpAKEHUE U
JIOTHYECKOE MBIIIICHHE.
Conepxanue pasaena «JeMeHTbl CTATUCTUKHU, BeposiTHOCTH. KoMOuHaTopHbIe 3a1aun» — 0053aTeNbHBI KOMIOHEHTIIKOJIBHOTO 00pa30BaHMs,
YCWIMBAIOIIUI €ro MNpUKJIAAHOE W IPaKTHYECKOe 3HaueHue. DTOT MaTepual HEeOoOXOJuM Ipexae Bcero s (OpMUPOBaHMS Yy ydaluxcs
(YHKIMOHATHPHONH TPaMOTHOCTH, YMEHHs BOCIHPHHHMATh M KPUTHYECKH aHAIM3UPOBATh WH(POPMALMIO, MPEACTABICHHYIO B pa3iMyHBIX (hopmax,
IIOHMMATh BEPOSTHOCTHBIM XapaKTEp MHOTHUX PEANBHBIX 3aBUCUMOCTEH, MPOM3BOAMTH IPOCTEHIINE BEPOSTHOCTHBIE pacy€Thl. M3ydyeHne ocHOB
KOMOMHATOPUKHU TO3BOJHUT YYallleMyCs OCYIIECTBIISIThH PAaCCMOTPEHHME Cly4yaeB, Iepedop BapHaHTOB, B TOM 4YHCIE€ B HPOCTEHIINX MPUKIAJIHBIX
3a/a4ax.
Paznen «MaremaTuka B HCTOPMYECKOM Pa3BUTHUM» IpeIHA3Ha4YeH i1 GOPMUPOBAHUS MPEACTABIEHUN O MAaTeMaTUKE KaK YacTH 4YeJIOBEYECKOU
KYJIBTYpBI, ISl 0OLIET0 pa3BUTHI LIKOJIbHUKOB, JJIS CO3/JaHUs KYJIbTYPHO-UCTOPUYECKOM Cpe/ibl 00yUueHHs..

Mecto kypca «MaTtemaTuKka» B y4eOHOM IIaHe
B yueOHOM IulaHe MIKOJIBI HAa U3YYEHHE MaTeMaTUKH B 5 - 9 kjaccax OTBOJMUTCS MO 5 4acoB B HeAeNto (M3 HUX B 7-9 kjaccax Ha MOJYJb
«Anredpa» - 3 yaca, Ha MoayJib «I'eomeTpus» - 2 yaca) Bcero - 850 yacos.

O0mas xapakrepucTuka Kypca 7-9 kjacc.
Conepsxanne Kypca anreOpbl B 7—9 kiaccax mMpeacTaBiIeHO B BHJIE CICAYIONTUX COJIEPKATEIbHBIX Pa3eiioB: «AJjredpa», «UucjoBble MHOKECTBA,
«DYyHKIUN», «DJIeMEeHThI NPUKJIATHOH MATEMATHKHN», «AJIre0pa B HCTOPHYECKOM PA3BUTHID).
Conepxanne pasnena «Ajaredpa» (GopMupyer 3HaAHUS O MATEMATHYECKOM S3bIKE, HEOOXOIMMBIE /JIs PEIICHUS MaTEeMaTHYECKUX 3ajad, 3a7ad u3
CMEKHBIX AUCIMILINH, a TAK)Ke MPaKTHUECKHUX 3a/1a4. M3ydeHne MaTepuana crocoOCTByeT (OPMUPOBAHUIO y yUAIIMXCS MAaTEeMaTUYECKOTO arnmapara
penieHus 3a/1a4 ¢ IOMONIBI0 YPABHEHUHN, CUCTEM YPAaBHEHHI 1 HEPABEHCTB.



Marepuan HaHHOTO pa3zena TMPEACTaBIeH B aclekTe, CIocoOCTBYIONMEM (OPMUPOBAHUIO Yy YYANIMXCS YMEHHS TOJh30BAThCS aNTOPUTMAMHU.
CymiecTBeHHass pojib IPU 3TOM OTBOJUTCA PAa3BUTHIO AJITOPUTMHYECKOTO MBINUIEHHS — Ba)XHOM COCTAaBIIAIOIICH HMHTEIJIEKTYaJlbHOIO Pa3BUTHUSA
YEJIOBEKa.

Copepxanue pazznena «Uucji0Bble MHOKECTBA) HAIlEJIEHO HA MAaTEMAaTHYECKOE Pa3BUTHE ydaluxcs, GOPMUPOBAHUE Y HUX YMEHUS TOYHO, CXKATO U
SICHO H3J1araTh MBICJIM B YCTHOM M IHCBMEHHOW peuu. Marepuan paszena pa3sBUBACT MOHATHE O YHCIE, KOTOPOE CBSA3aHO C H3YYCHUEM
JNEUCTBUTEIIbHBIX YUCE.

Lenb conepxanus paznena «PyHKIUH» — TMONyYEeHUE IIKOJbHUKAMUA KOHKPETHBIX 3HAHUHN O (DYHKIIMU KaK BaKHEHIICH MaTEeMaTHUYECKON MOJEH
JUIS OTIMCAHUS M UCCIIeIOBAaHUS MPOLIECCOB U SIBJICHHUM OKpyxkaromero Mupa. COOTBETCTBYIOIIMI MaTepuai ClIOCOOCTBYET pPa3BUTHIO BOOOpaKEHUS U
TBOPUYECKUX CIIOCOOHOCTEH yUaluxcs, yMEHHUS UCIOJIb30BaTh PA3IMYHBIC S3bIKH MATEMATHKH (CIIOBECHBIN, CHMBOJIUYECKHH, rpaduueckuil).
Conepxanue paszzena «JJeMeHThl MPUKJIAAHON MAaTEeMATHKW» PACKPBIBACT NPUKIAAHOE U MPAKTUYECKOE 3HAUEHUE MATEMaTUKH B COBPEMEHHOM
Mupe. MaTtepuan JaHHOTO pasjiesia CliocoOCTBYET (POPMUPOBAHUIO YMEHHS TMPECTABIIATh U AHATU3UPOBATH PA3IMYHYI0 WHPOPMAIUIO, TOHUMAHUIO
BEPOSITHOCTHOTO XapaKTepa peajbHbIX 3aBUCUMOCTEN.

Paznen «Aareépa B HCTOPUYECKOM PA3BUTHM» MpEAHA3HAYCH JUIsi (OPMUPOBAHUS MPEACTABICHUN O MaTeMaTHUKE KaK YacTH YEIOBEUYCCKOM
KYJIBTYPBI, 17151 OOIIET0 Pa3BUTUS HIKOJIBHUKOB, CO3/IaHUS KYJIbTYPHO-UCTOPHUYECKON Cpebl 00yUIEeHHUS.

IInanupyemsle pe3yJibTAThl.

[TporpammMa obecriedrBaeT JOCTHKEHHE CIECAYIOUINX PE3yIbTaTOB OCBOCHUS 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHMs:

JIuunocmmuwie pe3yromamol:

1. Poccuiickas rpaxJaHcKast MICHTUYHOCTD (MATPUOTU3M, yBakeHHe K OTeuecTBY, K IPOIUIOMY U HACTOSIIEMY MHOTOHALIMOHAJIBHOIO HapoJia
Poccun, 4yBCTBO OTBETCTBEHHOCTH W jaoisra nepea PoauHol, naeHtudukanus ceds B KauecTBe rpaxkaaHuHa Poccum, cyObeKTHBHAs 3HAYMMOCTh
HCIOJIb30BAHUS PYCCKOTO SI3bIKA M SI3BIKOB Hapos0B Poccuu, oco3HaHWe U OILIyIeHHE JTUYHOCTHOW CONPHYACTHOCTU CYIb0€ POCCHICKOro Haposa).
Oco3HaHMe ITHUYECKON NMPUHAMJIEKHOCTH, 3HAHUE UCTOPHH, SA3bIKA, KYJbTYphl CBOETO HApOJia, CBOErO Kpasi, OCHOB KYJIbTYPHOI'O Haclle[usi HapoOB
Poccun n yenoBedecTBa (MIEHTUYHOCTD YEJIOBEKA C POCCUICKON MHOTOHALIMOHAIBHON KYyJIbTYPOH, CONPUYACTHOCTh UCTOPUH HAPOAOB U TOCYIapCTB,
HaXOJMBIIMXCS Ha TEPPUTOPUM COBpeMeHHOW Poccuu); MHTepHOpH3alUsi T'yMaHUCTHUECKHUX, JEMOKPAaTHMYECKUX U TPAAUIMOHHBIX ILEHHOCTEH
MHOTOHAIIMOHAJILHOTO POCCHHCKOro obmiectBa. Oco3HaHHOE, YBaKUTENbHOE M J100pOXKenaTeIbHOe OTHOLIEHHWE K HMCTOPHM, KYIbTYpE, PEIMTHH,
TpaauLUsAM, S3bIKaM, [IEHHOCTSIM Hapo0oB Poccun n Hapo0B Mupa.

2. TOTOBHOCTh M CHOCOOHOCTH OOYYAIOIIMXCS K CAMOPA3BUTHIO M CaMOOOpPA30BaHMIO HAa OCHOBE MOTHBAIMM K OOYYEHHUIO U IO3HAHMIO;
TOTOBHOCTh M CIIOCOOHOCTH OCO3HAHHOMY BBIOOPY M MOCTPOCHUIO AalibHENIIe MHANBUIYabHOM TpaeKTopuH o0Opa3oBaHMs Ha Oa3e OPUEHTUPOBKH B
Mupe npodeccuit 1 MpohecCUOHATBHBIX MPEINOYTEHUH, C YIETOM YCTOHUMBBIX MO3HABATENBHBIX HHTEPECOB.

3. Pa3BuToe MOpallbHOE CO3HAHHWE U KOMIIETEHTHOCTb B PEIIEHUH MOPaJbHBIX MPOOJIEM HA OCHOBE JMYHOCTHOIO BbIOOpa, (GOopMUpOBaHUE
HPAaBCTBEHHBIX YYBCTB W HPABCTBEHHOT'O MOBEJICHMS, OCO3HAHHOTO M OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHBIM MOCTYIKaM (CIOCOOHOCTh K
HPAaBCTBEHHOMY CaMOCOBEPIIEHCTBOBAHHUIO; BEPOTEPHUMOCTh, YBAKUTEIHHOE OTHOILIEHHE K PEIUTHO3HBIM YYBCTBAM, B3IUIAJaM JIIOAEH MU HUX



OTCYTCTBHMIO; 3HAHHE OCHOBHBIX HOPM MOp&JIH, HPAaBCTBEHHBIX, JYXOBHBIX HJ€aJOB, XPaHUMBIX B KYJIbTYPHBIX TpaJulUAX HaponoB Poccuw,
TOTOBHOCTh Ha UX OCHOBE K CO3HATEIbHOMY CAMOOTPAaHUYEHUIO B IOCTYIIKAX, MOBEJAECHUH, PACTOYUTEIBHOM MOTPEOUTENBCTBE; CHOPMUPOBAHHOCTD
NpeJCTaBIeHUN 00 OCHOBaX CBETCKOW ATHKH, KYJIbTYPBI TPAJUIIMOHHBIX PETUTUN, UX POJIM B Pa3BUTHH KYJIbTYphI U UCTOpuH Poccun u yenoBedecTna,
B CTAaHOBJICHUHU TPAKAAHCKOIO OOILECTBAa U POCCHMCKOM IOCYAapCTBEHHOCTH; NOHMMAaHUE 3HAYCHMs] HPAaBCTBEHHOCTH, BEPhl U PEIMIUHU B KU3HU
4eJoBeKa, ceMbr U obmiectBa). CHopMHUpPOBaHHOCTH OTBETCTBEHHOTO OTHOWICHHS K YYEHHUIO; YBaKUTEIBHOIO OTHOIICHHS K TPYAY, HAJMYUE OIBITA
y4acTHsl B COLMATIBHO 3HauuMOM Tpyzae. Oco3HaHHME 3HAYEHUS CEMbU B JKHU3HU 4eJIOBEKa M OOIIECTBA, NPUHATHE LIEHHOCTH CEMEHHOM >XKU3HH,
YBaXXUTEJIBHOE U 3a00TIMBOE OTHOLIEHHUE K UJI€HAM CBOEH CEMBU.

4. ChopMupOBaHHOCTb LEJIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHUS HAyKHM U OOIECTBEHHOM
IIPAKTUKHU, YIUTHIBAIOLETO COLUATIBHOE, KYJIBTYPHOE, I3bIKOBOE, IyXOBHOE MHOT000pa3ue COBPEMEHHOIO MHUpa.

5. Oco3HaHHOE, YBaXKUTEIIbHOE U 1I00pOXKeIaTeIbHOe OTHOLIEHUE K IPYTOMY YeJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUI0, KYIbTYpE, SA3bIKY, BEPE,
IpaXJaHCKOH MO3UIHMU. ['0TOBHOCTB U CITIOCOOHOCTH BECTH JUAJIOT C IPYTHMMH JIIOJbMHU U JOCTHTaTh B HEM B3aUMOIIOHUMAaHUS (MIACHTU(UKAIUS ceOs
KaK IOJIHONPABHOIO CyOBbEKTa OOILIEHMs, TOTOBHOCTh K KOHCTPYMPOBAHMIO 00pa3a mapTHepa IO JUajory, TOTOBHOCTh K KOHCTPYMPOBAaHHIO oOpasa
JIONYCTUMBIX CIIOCOOOB /1MajIora, TOTOBHOCTh K KOHCTPYUPOBAHUIO IIPOLECCa IUajora Kak KOHBEHIIMOHUPOBAHUSI HHTEPECOB, MIPOLIETYP, TOTOBHOCTD U
CIOCOOHOCTh K BEJCHUIO MEPEroBopoB). 6. OCBOEHHOCTh COLMANBHBIX HOPM, NMPaBWJI MOBEIEHUs, pojieil 1 GOpM COLMAIBHOW JKU3HU B Ipynnax U
cooOmiecTBax. Y4acTue B IIKOJIBHOM CaMOYIIPABJICHUH M OOLIECTBEHHOW JKM3HM B MpeEJesiaX BO3PACTHBIX KOMIIETCHIUH C YYE€TOM pPErHOHAIBHBIX,
THOKYJBTYPHBIX, COLIUAIBHBIX U SKOHOMHUYECKUX OCOOEHHOCTEN ((OpMHpOBAHHE TOTOBHOCTU K YYACTHIO B IPOLECCE YHOPSAOYEHUS COLUAIBHBIX
CBSI3€H M OTHOIICHUI, B KOTOPBIE BKJIIOUEHBI U KOTOPHIC (POPMHUPYIOT CaMH YYalllMeCs; BKIIOUEHHOCTh B HEMIOCPEICTBEHHOE TPAXKIAHCKOE Y4acCTHE,
TOTOBHOCTb y4acTBOBAaTh B KH3HENEATENHOCTH MOAPOCTKOBOTO OOIIECTBEHHOIO OOBEAMHEHUS, IPOAYKTUBHO B3aUMOJICHCTBYIOIIETO C COLMAIIBH O
Cpeloi U COIMAIbHBIMU MHCTUTYTaMU; HAEHTU(UKaLMs cedsl B KauecTBe CyObeKTa COIMalIbHBIX MpeoOpa3oBaHUil, OCBOEHNE KOMIIETEHTHOCTEW B
cepe OpraHU3aTOPCKOMN AEATEIBHOCTH; UHTEPUOPHU3AIMs LIEHHOCTEH CO3UAATEIbHOTO OTHOLIEHUS K OKpY)Karolle JeHCTBUTEIbHOCTH, LIEHHOCTEH
COLIMAJIbHOTO TBOPYECTBA, [IEHHOCTH MPOJYKTUBHOW OpraHU3allid COBMECTHOH J€ATEIbHOCTH, CaMOpeaIn3alii B TPYIIE U OpraHu3aluy, HEeHHOCTH
«Ipyroro» Kak paBHONpPABHOIO MapTHepa, (OPMUPOBAHME KOMIIETECHIMH aHaiu3a, MPOEKTUPOBAHMSA, OpPraHU3alMM JAEATENbHOCTH, pedIIeKCuu
M3MEHEHUH, ClI0cO00B B3aHMOBBITOJIHOTO COTPYAHUYECTBA, CIIOCOO0B peaan3alun COOCTBEHHOTO JIUAEPCKOT0 MOTEHINAa).

7. CopMHPOBaHHOCTh LIEHHOCTH 37J0POBOr0 M 6e30macHoro o0Opasa >KM3HM; MHTEPUOPHU3aLUs NPaBUI MHAMBUAYAJIBHOTO M KOJUIEKTHBHOTO
0€30MacHOT0 MOBEICHUS B UpE3BbIUAMHBIX CUTYAIUAX, YTPOKAIOLIUX KU3HU U 37J0POBbIO JIIO/I€H, MPaBUJI MOBEJCHUS HA TPAHCIIOPTE U Ha A0pOrax.

8. Pa3BUTOCTH 3CTETUYECKOrO CO3HAHMS YEPE3 OCBOCHHME XYAOKECTBEHHOI'O HAcileAusl HapoAoB Poccuu M Mupa, TBOPUECKOH NEATENBHOCTH
ACTETUYECKOTO XapakTepa (CrOCOOHOCTh MOHMMATh XYAOXKECTBEHHBbIE IPOU3BENECHUS, OTpaXKalollHe pa3Hble ATHOKYJIBTYpHBIE TpPaaULUY;
Cc(OPMHPOBAHHOCTH OCHOB XY/IO’KECTBEHHOM KYyJbTYpbhl 00yJaromuXcs KaK 4acTH MX OOIIeH AyXOBHOW KyJBTYphl, Kak 0CO00ro croco0a MO3HaHUS
KHU3HU U CPEJCTBA OPraHU3allU OOIEHUS; ICTETUYECKOE, YMOLIMOHAIBHO-IIEHHOCTHOE BH/IEHUE OKPY>KAIOIIEr0 MUPa; CIIOCOOHOCTH K AMOIIMOHAIBHO-
LIEHHOCTHOMY OCBOEHHIO MHPa, CAMOBBIPAKEHUIO U OPUEHTALIMHU B XY 0KECTBEHHOM U HPAaBCTBEHHOM IPOCTPAHCTBE KYJbTYPbI; YBa)KEHUE K UCTOPUU
KynbTypbl cBoero OTeuecTBa, BBIPAKEHHOM B TOM 4HCI€ B MOHMMAHUU KPAacoThl 4YEJIOBEKAa; MOTPEOHOCTh B OOIIEHHWH C XYAOXKECTBEHHBIMHU
NPOU3BEACHUSAMH, C(HOPMHPOBAHHOCTh AKTHMBHOTO OTHOIIEHUS K TPAIUIMAM XYJ0KECTBEHHOM KyIbTYphl KaK CMBICIOBOM, 3CTETHYECKOM U
JUYHOCTHO-3HAYMMOMN [IEHHOCTH).



9. CpopMHpPOBaHHOCTH OCHOB 3KOJIOTHUECKOW KYJIBTYpBI, COOTBETCTBYIOIEH COBPEMEHHOMY YPOBHIO 3KOJIOTMYECKOTO MBIIIJICHUS, HAINYHE
OIbITa HKOJIOTUYECKU OPUEHTUPOBAHHON pPE(ICKCUBHO-OLIEHOYHOM M MPAKTUYECKOH [eATENbHOCTH B JKU3HEHHBIX CHUTyalusX (FOTOBHOCTb K
UCCIIEIOBAHUIO TPUPOABI, K 3aHATUSAM CEIbCKOXO3SIMCTBEHHBIM TPYAOM, K XYAOKECTBEHHO-3CTETUUYECKOMY OTPaKEHHUIO IPUPOIBI, K 3aHATUSAM
TYpU3MOM, B TOM UYHCJIE 3KOTYPU3MOM, K OCYLIECTBICHUIO IPUPOJOOXPAHHON JE€SITEIBHOCTH).

Memanpeomemmnule pe3yibmamol:

MeranpeameTHble pe3yabTaTbl BKIOUAOT OCBOCHHBIE OOYYarOIIMMUCS MEXIIPEIMETHbIE NOHATUS U YHUBEpPCAIbHblE Y4eOHbIC JEHCTBUS
(peryisTUBHbBIE, IO3HABATEIbHbIE, KOMMYHUKATUBHBIE).

MesxknpeaMeTHbie IOHATHSA

YcnoBueMm (popMuUpOBaHUS MEXKIPEAMETHBIX TMOHATHHA, TaKHX, KaKk CUCTeMa, (akT, 3aKOHOMEpPHOCTh, ()eHOMEH, aHaJU3, CHHTE3 SBIISCTCS
OBJIaJIcHUEe OOYYaIOUIMMHUCS OCHOBAMH YHUTATEIbCKOW KOMIIETEHLIMH, MPUOOpPETeHHE HABBIKOB PabOThl ¢ MHGpOpMauuell, yyacTue B MPOEKTHOU
JeSATeNbHOCTH. B OCHOBHOI MIKOJIEe OyAeT MpooibKeHa padoTa 1mo (GOPMUPOBAHHUIO U PAa3BUTHIO OCHOB YHTATENBCKOW KomreTeHInH. OOyJaromuecs
OBJIA/ICIOT YTEHUEM KaK CPEICTBOM OCYILIECTBICHMSI CBOMX JaJbHEMIIMX IUIAHOB: MPOJOJKEHUs 0Opa3oBaHUS M caMOOOpa30BaHUS, OCO3HAHHOTO
IUTAHUPOBAHUSI CBOETO AaKTyaJbHOTO M TEPCHEKTHBHOIO Kpyra 4YTE€HHs, B TOM 4YHCIE JOCYIOBOIO, IOJArOTOBKHM K TPYIOBOM M cOLUaIbHOU
JesTeNbHOCTU. Y BBITYCKHUKOB OyJeT c(pOpMHpOBaHA MOTPEOHOCTh B CUCTEMAaTHUYECKOM YTEHHM KaK CPEACTBE IO3HAHMUS MUpPA U ceOs B 3TOM MHUpE,
TapMOHH3AIUU OTHOIIICHUH YeIoBeKa U 00IIECTBa, CO3JaHIH 00pa3a «IoTpeOHOTO OYayIIeroy.

[lpy m3yyeHMH MaTeMaTHUKU OOY4YarolMecs YCOBEPUICHCTBYIOT MPHUOOpPETEHHbIE Ha IEPBOM YPOBHE HABBIKM paboOThl ¢ HMH(popManuend u
nonoyHAT ux. OHU CMOTYT PaboTaTh C TEKCTaMH, IIPEOOPA30BBIBATH M HHTEPIIPETUPOBATH COJEPKAIITYIOCS B HUX HH(POPMALIMIO, B TOM YHCIIE:

* CUCTEMaTU3UpPOBaTh, CONOCTAaBIATh, aHAIW3UPOBaTh, 0000IIATH M HWHTEPHPETHPOBATH HMH(MOPMAIMIO, COJAEpPXKAIylocs B TOTOBBIX
MH(OPMALIMOHHBIX 00BEKTAX;

* BBIIEJIATH TJIABHYIO M H30BITOUHYIO MH(OPMALMIO, BBIIOIHATH CMBICIIOBOE CBEPTHIBAHUE BBIIEICHHBIX (DAKTOB, MBICIEH; MpPEICTaBIATH
nH(OpPMALIMIO B CXKATOW clI0BECHOM (popme (B BHJE IJIaHa WM TE3UCOB) U B HaIJIJHO-CUMBOJINYECKON (popme (B Buae Tabaul, rpaduuecKkux cxem u
JMarpaMm, KapT MOHATUN — KOHUENTYaJbHBIX TUarpaMM, OOPHBIX KOHCIIEKTOB);

* 3aTOJHATH U JIOTIOJHSTH TaOJIMLbI, CXEMBbI, THAarPaMMbl, TEKCTBI.

B xome wu3ydyeHus maremMaTMKH oOOydyaromiuecss MPHOOPETYT ONBIT MPOEKTHOM JEeATeTbHOCTH Kak 0c000il (opmbl yueOHOU paboThl,
CHOCOOCTBYIONIEH BOCIHUTAHUIO CaMOCTOSITEIbBHOCTH, WHHULMATUBHOCTH, OTBETCTBEHHOCTH, TOBBIIICHUIO MOTHBALUM U 3()(PEKTUBHOCTU yuyeOHOU
JeSTeNbHOCTH; B XOJI€ pealM3allMd HMCXOAHOTO 3aMbICiia HAa MPAaKTUYECKOM YPOBHE OBIJIAJICIOT YMEHHEM BbIOMpATh aJieKBaTHBIE CTOSILIEH 3ajaue
CpEeICTBa, MPUHUMATh PELICHUs, B TOM YHCIIe U B CUTyallMsIX HeomnpeneneHHOCTH. OHM MoTy4aT BO3MOXHOCTh Pa3BUTh CIIOCOOHOCTH K pa3paboTke
HECKOJIbKUX BapHAHTOB PELICHUH, K OMCKY HECTAaHAAPTHBIX PEIICHUH, TOMCKY M OCYIIECTBICHUIO HanOoJee MPUEMIIEMOT0 PEILICHHS.

B coorBerctBun ®I'OC OOO BbIAENSAIOTCS TPU TPYNINbl YHUBEPCATbHBIX YUEOHBIX JEMCTBUI: pErylsTUBHbIC, IO3HABaTENbHBIE,
KOMMYHHKaTHBHBIE.

Perynstusubie YV ]|

1. VYMeHue caMOCTOATENBHO ONpEAEATh LENUu OOydeHHUs, CTaBUTh M (OPMYJIMpPOBATH HOBBIE 3a7ayd B ydyeOe M IO3HABaTEIbHOU
NesITeNIbHOCTH, Pa3BUBATh MOTHUBBI M HHTEPECHI CBOEH MMO3HABATENIBHOM JIeaTeabHOCTH. O0yJaromuics CMOXKET:



® AHAIM3UPOBATH CYIIECTBYIONIUE U IJITAHUPOBATH OyayInre o6pa3oBaTelIbHBIC PE3YIIbTATHI,

e uACHTH()HUIIMPOBATH COOCTBEHHBIEC MPOOIEMBI U ONIPEIEIATH IIIaBHYIO MIPOOIEMY;

® BBIIBUraTh BEPCUU peLICHUS IPOOIeMbl, (HOPMYIUPOBATh TUIIOTE3b], IPEABOCXUIIATH KOHEUHBII pe3ynbTar;

® CTaBUTH IIeJIb ACSITEILHOCTH HAa OCHOBE OMPEICIICHHON MPOOJIEMBbI U CYHIIECTBYIOIIUX BO3MOXKHOCTEH;

e (dopmynupoBarh yueOHbIC 3a/1a4M KaK IIard JOCTHKEHUS MOCTABICHHON LENH JeSTeIbHOCTH;

e 000OCHOBBIBATH II€JIEBbIE OPUEHTUPBI U MPUOPUTETHI CCHUIKAMH Ha IIEHHOCTH, YKa3bIBasi 1 0OOCHOBBIBAS JIOTUYECKYIO MOCIIEI0BATEILHOCTD
1aroB.

2. YMeHHE CaMOCTOATENBbHO IUIAHUPOBATh MYTH JOCTIXKCHHS IIEJie, B TOM 4YHCJE albTepHAaTHBHBIC, OCO3HAHHO BBIOMpaTh Hambojee
s dexTUBHBIC CITOCOOBI pellieHUsT YIeOHBIX M IMO3HABATEIBHBIX 3a1a4. OOyJaronuics CMOXET:

® OIpEeneNsATh HEOOXOIUMBIE JICHCTBHE(S]) B COOTBETCTBUU C y4eOHOM 1 TIO3HABATEILHON 3a7aueil U COCTABIIATH aJITOPUTM HX BBHIIIOJTHEHHUS;

e 00OCHOBBIBATh U OCYIIECTBISATH BBIOOP Hanboee 3(h(heKTUBHBIX CIIOCOOOB pelIeHUsT YIeOHBIX U IO3HABATEIIFHBIX 3a/1a4;

® OIpEIeNATh/HaX0IUTh, B TOM YHCIIE U3 PEAJIOKEHHBIX BAPHAHTOB, YCIOBHUS ISl BBITOJHEHNS y4eOHOM 1 TTO3HABATENILHON 3a/1a4H;

e BLICTpaWBaTh JKU3HEHHbIE IUIAHBI HA KPATKOCPOUYHOE Oynyinee (3asBisTh LIEJeBble OPUEHTHPHI, CTaBUTh aJIEKBAaTHBIE UM 33Ja4d U
npeasarath AeMCTBUS, yKa3bIBas 1 00OCHOBBIBASI IOTUYECKYIO MOCIIEI0BATEILHOCTD IIArOB);

e BBHIOMpATH U3 MPEIIOKEHHBIX BAPHAHTOB U CAMOCTOSITENIEHO NCKATh CPENICTBA/PECYPCHI TSI PEIICHHS 3aa9i/OCTIKEHHS LISIIH;

® COCTAaBIISITh IUIAH PEIICHHS TPOOJIEMBI (BBITIOTHEHUS POEKTA, IIPOBEICHHS UCCIICAOBAHIS);

® OIpEeaeNsATh MOTEHIUAIBHBIC 3aTPYIHEHUS MIPH PEIICHNH y4eOHOM U TTO3HABATENIFHOW 33]]aui M HAXOAUTh CPE/ICTBA JUISl UX YCTPAHEHUS;

® OIMCHIBATh CBOM OMBIT, OQOPMIISISL €r0 Ui TIepeAaay IPYTUM JIEFOASIM B BUJE TEXHOJIOTHUH PEIICHUS MPAKTHYECKUX 3a/1a4 OTPEICICHHOTO
KJiacca;

® TUTAHUPOBATh U KOPPEKTUPOBATH CBOIO MHAMBHUAYAIbHYIO 00Pa30BaTEIbHYIO TPAEKTOPHIO.

3. YMeHHe COOTHOCHUTH CBOM JACWUCTBUS C IJIAHUPYEMBIMH pPE3yJlbTaTaMH, OCYIIECTBISATh KOHTPOJb CBOEH EATEIFHOCTH B IPOIECCE
JOCTHXKEHHS pe3yibTaTa, ONpeNeNsaTh CIOoCcOObI JACWCTBUN B paMKaX MPEANIOKEHHBIX YCIOBUN W TpeOOBaHUM, KOPPEKTUPOBATH CBOW JCHCTBUS B
COOTBETCTBHUH C U3MEHsOIIENCs cuTyanuei. OOyJaronuicss CMOXKeT:

® OMpefensiTh COBMECTHO C TEAaroroM M CBEPCTHUKAMH KPUTEPHUM IUIAHUPYEMBIX pPE3yIbTaTOB M KPUTEPUU OIEHKU CBOEU yuyeOHOMH
NesITeNbHOCTH;

® CHCTEMaTH3HPOBATh (B TOM YHCJIC BEIOMPATH MPUOPUTETHBIC) KPUTEPUH INIAHUPYEMBIX PE3yIbTaTOB U OIICHKH CBOCH JIeITEeILHOCTH;

e OTOMpaTh WHCTPYMEHTHl IS OIEHUBAHUS CBOCH JEATENBHOCTH, OCYHIECTBISTh CaMOKOHTPONIb CBOEH JIEATENBHOCTH B paMKax
MPEAJIOKEHHBIX YCIIOBUN U TPEOOBAHMIA;

® OIICHUBAThH CBOIO JCSATEILHOCTD, APTYMEHTUPYS MIPUUMHBI TOCTHXKEHUS WIIM OTCYTCTBUS TUIAHUPYEMOTO Pe3yNbTara;

® HAXOJWTh JOCTATOYHBIC CPEJICTBA IS BHIMOTHEHUS YIEOHBIX NEHCTBUN B M3MEHSIOUICICS CUTYAIlUU W/WIH TIPU OTCYTCTBUU TUTAHUPYEMOTO
pe3ynbrarta;

e paboTasi M0 CBOEMY IIJIaHy, BHOCHTh KOPPEKTHBBI B TEKYIIYIO AEATEIHHOCTh HAa OCHOBE aHAIM3a W3MEHEHHWH CUTYAIMH IS TOTYYeHUS



3aITAaHUPOBAHHBIX XapaKTEPUCTUK MTPOAYKTa/pe3ynbTaTa;

® YCTaHABIMBATh CBSI3b MEXKIY NOJYYEHHBIMU XapaKTEPUCTHUKAMM MPOJYKTA U XapaKTEPUCTUKAMU Ipoliecca AEATEIIbHOCTH U 10 3aBEPILIECHUH
JesTeNbHOCTH IIPEUIaraTh U3MEHEHUE XapaKTePUCTHK Mpoliecca Ul MOJyYeHHs! YIyUYIIEHHbIX XapaKTePUCTUK MPOIYKTa;

® CBEpATh CBOM JICHCTBUSA C LIETBIO U, IPU HEOOXOTUMOCTH, UCTIPABIIATH OIIHOKHA CAMOCTOSITENILHO.

4. YMeHue OIICHUBATh NPABUJILHOCTh BBHIIIOJHEHUs y4eOHOW 3a7auu, COOCTBEHHBIE BOZMOKHOCTH €€ perieHus. O0yJyaromuiicss CMOXKeT:

® OIIpEeaeATh KPUTEPUU MPABUIIBHOCTU (KOPPEKTHOCTH) BBIIIOJIHEHHSI yUeOHOH 3a/1auu;

® aHAJIM3UPOBATh U OOOCHOBHIBATH MPUMEHEHHE COOTBETCTBYIOLIETO HHCTPYMEHTAPUS IS BHIIOJTHEHUs yueOHOM 3a1auu;

e CBOOOJHO TMOJIb30BAThCA BBHIPAOOTAHHBIMH KPHUTEPHUSIMU OIICHKH M CAMOOLIEHKH, MCXOJS W3 LEIH M HMEIOLIUXCS CPEACTB, pa3inyas
PE3YNIbTAT U CIIOCOOBI ICHCTBUM;

® OLEHUBATh NMPOJIYKT CBOEH AEATENbHOCTH IO 3aJaHHBIM H/MJIM CaMOCTOSTENIHO OIpPEJCICHHBIM KPUTEPUSIM B COOTBETCTBUHU C LEJBIO
NesTeNbHOCTH;

e 00OCHOBBIBaTh JOCTHKUMOCTH IIEJIM BBHIOPAHHBIM CIIOCOOOM Ha OCHOBE OIICHKH CBOMX BHYTPEHHHUX PECYpPCOB M JIOCTYITHBIX BHEUTHHX
pecypcos;

e (UKCUPOBATh U AHATU3UPOBATH AUHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHbBIX PE3YJIbTATOB.

5. Bnanenue ocHOBaMH CaMOKOHTpPOJIS, CaMOOLIEHKH, NPUHATHUS PELIEHUH U OCYLIECTBIEHHS OCO3HAHHOIO BbIOOpa B YueOHOH H
Mo3HaBaTeIbHOU. OO0YUYaIOIIMIICS CMOXKET:

e Ha0II0/1aTh M AHAIU3UPOBATh COOCTBEHHYIO YU€OHYIO U IIO3HABATENIbHYIO JIEATEIbHOCTh U IeATENIBHOCTh APYIUX 00yYaroluxcs B porecce
B3alMOITPOBEPKH;

® COOTHOCHTH pealIbHbIE U IJITAHUPYEMbIE Pe3yJIbTaThl HHIUBUAYyaIbHOU 00pa30BaTeIbHON AEATEIBHOCTH U JIENIaTh BHIBOJIBI,

® [PUHUMATH PEICHUE B Y4eOHON CUTYalluu U HECTH 32 HETO OTBETCTBEHHOCTb;

® CaMOCTOSITEIIHLHO OIPEeNIATh IPUUYHUHBI CBOETO yCIleXa WM Heyclexa U HaXOJIUTh CIIOCOObI BbIX0/1a U3 CUTYAlLlUU Heyclexa;

® PETPOCIEKTUBHO ONPEIENATh, KaKkue IEHCTBHUS IO pEIIeHHI0 y4eOHOW 3aJaud WM MapaMeTpbl 3TUX JEHCTBUN NPUBENIM K IMOIYy4EHHUIO
MMEIOILErocs MPOoayKTa y4eOHOM AesITeNbHOCTH;

® JIEMOHCTPUPOBATh NPUEMBI PErYISLUUU MCUXO(U3HOIOTHUECKUX/ SMOIMOHANBHBIX COCTOSIHMM NIl JOCTHMXKEHHS 3(P¢eKTa yCHOKOEHUs
(ycTpaHeHusT SMOLMOHAIBHOM HamnpsyKeHHOCTH), 3(h@dexTa BoccTaHOBIEHHS (OCia0eHUs MpOSBICHUNH yTOMIIEHHA), 3(Q¢eKTa aKTUBU3ALMU
(TOBBILIEHUS ICUXO(PU3HOIOTHYECKON PEaKTUBHOCTH).

ITo3naBaresibHble YY ][

6. VYMmeHue ompenensTh MOHATHUSA, CO3/4aBaTh OOOOIIEHUS, YCTaHABIMBATh AHAIOTUHU, KIacCU(UIMPOBATh, CAMOCTOSATEIBHO BBIOMPAThH
OCHOBaHUS U KPUTEpUHU Ui KiIaccu(UKalMK, YCTaHABIUBATh MPUUMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH JIOTHYECKOE PACCYXACHHUE, YMO3aKIIOUEeHHE
(MHOYKTUBHOE, I€IYKTUBHOE, TI0 aHAJIOTHH) U JeNIaTh BHIBOJIBL. OOyUaIOMics CMOXKET:

e 1100MpPATh CJIOBA, COMOAYMHEHHBIE KJIIOYEBOMY CIIOBY, ONPEAEISIONINE €0 MPU3HAKU U CBONCTBA;

® BBHICTPAMBATh JIOTUUECKYIO LIEMIOUYKY, COCTOSLIYIO U3 KIIFOUEBOIO CIIOBA M COIIOJYMHEHHBIX EMY CJIOB;



® BbIACIATH OGIL[Hﬁ MPpU3HAK ABYX WJIN HCCKOJILKUX MMPEAMCTOB HIIN SIBJICHUH U OOBSICHSITEH UX CXOACTBO,

e O0BEOUHATH MPEAMETHl M SBJICHHUS B TPYMIBI [0 ONPEACICHHBIM NpPU3HAKAM, CPaBHHMBAThH, KJIACCH(PHUIMPOBATH U 0000mAaTh (HaKThl U
SIBJICHMSI,;

® BBIJEIATH SIBJICHUE U3 OOLIEro psijia IPYrux sIBICHUI;

® OIpeneNsiTh OOCTOATENLCTBA, KOTOPBIE MPEAIICCTBOBATH BO3HUKHOBEHHMIO CBSI3HM MEXKAY SIBJICHUSMH, M3 ATHX OOCTOSTEILCTB BBIACIATDH
OIIpeIeIIAONINE, CIOCOOHBIE OBITh IPUYMHON TAHHOTO SIBJICHUS, BBISIBIATH IPUYMHBI U CIIC/ICTBUS SIBIICHU;

® CTPOUTH PacCyXJEHHE OT OOLIMX 3aKOHOMEPHOCTEH K YACTHBIM SIBJICHUSAM M OT YaCTHBIX SIBJIEHUH K OOIIMM 3aKOHOMEPHOCTSM;

® CTPOUTH PacCyXJCHHE Ha OCHOBE CPAaBHEHMs IIPEIMETOB U ABJICHUMN, BBIJEIASA IIPU 3TOM OOLIME IPU3HAKH;

e y3j1araTh NOJYYEHHYIO HH(OPMALNIO, UHTEPIPETHPYS €€ B KOHTEKCTE pelaeMoil 3a1auu;

® CaMOCTOSITEJIbHO YKa3bIBaTh Ha MH(OPMALMIO, HYXJAIOLIYIOCS B IIPOBEPKE, MpeangaraTb U MPUMEHATh CIOCO0 MPOBEPKU JOCTOBEPHOCTU
nH(popManuu;

e BepOaTM30BaTh YMOLMOHAIBHOE BIIEYATIICHHE, OKa3aHHOE HA HETO UCTOYHUKOM;

® OOBSCHATH SBJIEHUS, NPOLECCHl, CBS3U U OTHOLICHMS, BBIABISAEMBbIE B XOJI€ IIO3HABAaTEIbHOW W HCCIEN0BATEIbCKONW JESATEIbHOCTH
(npuBOIUTH OOBSICHEHUE C U3MEHEHHEM (OPMBI MPEICTABIECHUS; O0bACHATD, JETATU3UPYs WK 0000111as1; O0BACHATH C 33aHHON TOUYKH 3pEHUs);

® BBIABIATH U HA3bIBATh NPUYHHBI COOBITHUS, SIBJICHUS, B TOM YMCIIC BO3MOXKHBIE / HanOoJee BEpOSTHBIC PUYUHBI, BO3MOYKHBIE TIOCIIEICTBHS
3aJJaHHOH MPUYUHBI, CAMOCTOSATEIBHO OCYIIECTBIISISI IPHYUHHO-CIICICTBEHHBIN aHAIIN3;

e JlelaTh BBIBOJ HAa OCHOBE KPUTMYECKOI'O aHAJIM3a pa3HbIX TOYEK 3pPEHUs, MOATBEPXKJIaTh BbIBOJ COOCTBEHHOH apryMeHTanuen WiM
CaMOCTOSITENILHO MOJYYEHHBIMU JJAHHBIMU.

7. YMeHme co3maBaTh, IPUMEHSTH W TPEOOPA3OBBIBATH 3HAKKM M CHMBOJIBI, MOJIEIH W CXEMBI JIJIsl pEIIeHUS YYeOHBIX M TO3HABATEIBHBIX
3ajad. O0yyaroImuiicss CMOXeET:

e 0003HAaYaTh CUMBOJIOM M 3HAKOM TIPEIMET H/HUJIH SBIICHHE;
OTIPEIENIATH JIOTUYECKHE CBSI3U MEXKIY MPEIMETaMH W/WIIH SBJICHUSMH, 0003HAYaTh TAHHBIE JIOTHYECKUE CBSI3M C IOMOIIBIO 3HAKOB B CXEME;
CO3/1aBaTh a0CTPAKTHBII WU peabHbIN 00pa3 MpeaMeTa U/UiH SIBICHUS;
CTPOUTH MOJIEeJIb/CXeMY Ha OCHOBE YCIIOBHUH 3a/1auM W/WIIK crioco0a ee perieHus;

e co3maBaTh BepOalbHBIC, BEIIECTBEHHbIE W WH(GOPMAIMOHHBIE MOJETH C BBIICTICHHEM CYIIECTBEHHBIX XapaKTEPUCTUK OO0bEeKTa s
OIpeJIeNIeHUs CrIoco0a pelIeHus 3a7aui B COOTBETCTBUU C CUTYAIHEH;

e 1peoOpa3oBHIBATh MOJIENHN C IIEJIbIO BBISBIEHUS OOIIMX 3aKOHOB, ONPEIEISIIOINX JAHHYIO IPEIMETHYIO 00JIacCTh;

® TMEPEBOJUTH CIOKHYIO 10 COCTaBy (MHOTOACmeKkTHYI0) uWHMOpMaIuioo u3 rpadudeckoro win (HopMaan30BaHHOTO (CHMBOJIBHOTO)
MIpEJICTaBJICHUSI B TEKCTOBOE, U HA000pOT;

® CTPOUTH CXEMY, AITOPUTM JCHCTBHS, UCTIPABIISATH WU BOCCTAHABIMBATH HEU3BECTHBIN paHee allTOPUTM Ha OCHOBE MMEIOIIErocs 3HaHUS 00
00BEKTE, K KOTOPOMY MPUMEHSIETCSI alITOPUTM;

® CTPOUTH JI0Ka3aTeIbCTBO: MPSIMOE, KOCBEHHOE, OT MIPOTHUBHOTO;



® aHAJTM3UPOBATH/PeQIIEKCUPOBATH OMBIT PA3pabOTKU M peau3alui y4eOHOT0 MPOEKTa, UCCIEOBAHUS (TEOPETHUECKOT0, SMITUPUIECKOT0) Ha
OCHOBE IPEIOKEHHON POOIEMHOM CUTYAIMH, TOCTABICHHOM IIETN W/WJIM 33JaHHBIX KPUTEPUEB OLIEHKHU MPOJIyKTa/pe3ybTara.
8. CwsbicnoBoe ureHre. OO0yJarOmMIACs CMOKET:
® HaXOIUTh B TEKCTE TpeOyeMyto HHPOpMaIHIo (B COOTBETCTBHH C IIENISIMU CBOCH JIESTEIHLHOCTH);
® OPHEHTUPOBATHCA B COJCPKAHNUU TEKCTA, IOHUMATh IIEJIOCTHBIN CMBICT TEKCTa, CTPYKTYPHPOBATh TEKCT;
® yCTaHABIMBATh B3aUMOCBS3b OIMMCAHHBIX B TEKCTE COOBITUM, SIBJICHHI, TPOIIECCOB;
® DPE3IOMHUPOBATH [VIABHYIO UJCIO TEKCTA;
e 1peoOpa3oBbIBaTh TEKCT, «IIEPEBOMAS» €ro B APYTYI0 MOAAIBHOCTb, MHTEPIPETUPOBATH TEKCT (XYIOKECTBEHHBIH U HEXYI0KECTBEHHBIN —
y4eOHBIH, HayYHO-IIOMYJISPHBINA, HH(GOpMAaIMOHHBIH, TekcT non-fiction);
® KPHUTHUYECKU OLICHUBATH COJIEpKaHHUE U POpPMY TEKCTa.
9. ®opmupoBaHWE W Pa3BUTHE PKOJOTMYECKOTO MBIIUICHUS, YMEHHUE NMPUMEHATh €r0 B NO3HABATEIBHOW, KOMMYHUKAaTUBHOW, COLMAIBHOM
MpaKTUKE U MpodeccHoHaANbHON opueHTauu. O0yJaromuics CMOXKET:
® OIIPEIEINsATh CBOE OTHOLICHUE K IIPUPOIHON CPeIe;
® AHAJTM3UPOBAThH BIHSHUE KOJOTHUECKUX (PaKTOPOB HA Cpelly OOUTAHHS KUBBIX OPTaHU3MOB;
® TIPOBOAMTH MPUYMHHBIN U BEPOATHOCTHBIN aHAIU3 HKOJIOTMUYECKUX CUTYAIIHIA;
® [IPOrHO3MPOBATh U3MEHEHHSI CUTYAIlUH MIPH CMEHE JeUCTBUS OJHOT0 (aKkTopa Ha IeHCTBUE APYroro GakTopa;
® PACIpOCTPaHATh IKOJOTUUYECKHE 3HAHUS U YyYACTBOBATh B MPAKTUYECKUX JIEJIaX MO 3alIUTe OKPYKAIOIIEH Cpebl;
® BBIpaXKaTh CBOE OTHOIIEHUE K MPHPOJIE Yepe3 PUCYHKH, COUMHEHUS, MOJIEH, IPOEKTHbIE PabOTHI.
10. Pa3BuTue MOTHMBalMM K OBJAJEHUIO KYJIbTYpOW aKTHBHOI'O HCIOJB30BAHUS CIOBaped M APYruX MOUCKOBBIX cucTeM. OOydaromuiics
CMOXET:
OIpeIeNIATh HEOOXO0IMMbIE KIIIOUEBbIE TIOMCKOBBIE CIIOBA U 3aIIPOCHI;
OCYILECTBIATh B3aUMOACHCTBUE C JIEKTPOHHBIMHU ITOMCKOBBIMHM CUCTEMAaMHU, CIIOBApSIMU;
(dbopMHpPOBATE MHOXXECTBEHHYIO BEIOOPKY M3 MOMCKOBBIX UCTOYHUKOB JIUIsI OOBEKTUBU3AIMH PE3YIIBTATOB MTONUCKA;
COOTHOCHTB TIOJTYYE€HHBIC PE3YJIbTaThl TIOMCKA CO CBOCH JIEATETFHOCTBIO.
KommyHukatusubie YY /|
11.  YmMeHue oOpraHu3oBbIBaTh Yy4ye€OHOE COTPYAHHYECTBO M COBMECTHYIO JESATEIbHOCTh C YUYUTEIEM M CBEPCTHUKaMM; paboTaTb
WH/IWBUIYAIGHO W B TPYIIeE: HAaXOAWTh oOINee pemieHrue W paspeniath KOH(MIMKTHI HA OCHOBE COTJIACOBAHWS TIO3WIMN W ydeTa HWHTEPECOB;
(dbopMyIHMpOBaTh, APTYMEHTUPOBATH U OTCTAUBATh CBOE€ MHEHHE. O0yJaroIuicsl CMOXKET:
— OTpeNessITh BO3MOYKHBIE POJTM B COBMECTHOM JEATEITHHOCTH;
— UTpaTh ONPEACICHHYIO POJIb B COBMECTHOW JCATEITHHOCTH;
— TpPUHUMATh TO3MIHUI0 coOecelHWKa, MOHMMAs MO3WIHI0 JIPYroro, pa3iiidyaTh B €ro pevyd: MHEHHE (TOUKY 3pEHHs), JOKa3aTebCTBO
(aprymenTsI), GakThl; THTIOTE3bI, AKCHOMBI, TEOPUH;



OTIpPEIeNIATh CBOU JACUCTBUS U ACWCTBUS MapTHEPA, KOTOPbIE CIOCOOCTBOBAIIN MJIH MPETATCTBOBAIH MPOAYKTUBHOW KOMMYHHUKAIIUH;
CTPOUTH MO3UTUBHBIC OTHOIICHHUS B IpoOLiecce yUeOHOH U O3HABATEILHOM eI TETbHOCTH;
KOPPEKTHO M apryMEHTHPOBAaHHO OTCTAaMBaTh CBOIO TOUKY 3pPEHHS, B JTUCKYCCHH YMETb BBIIBUIAaTh KOHTPAPIYMEHTHI, nepedpazupoBaTh

CBOIO MBICJIb (BJ'Ia,Z[eHI/Ie MCXAaHU3MOM 3KBHBAJICHTHBIX 3aMeH);

KPUTHYCCKU OTHOCUTBLCA K CO6CTBCHHOMy MHCHHIO, C JOCTOMHCTBOM IIPU3HABATH OIMOOYHOCTh CBOEIO MHCHUS (CCJII/I OHO TaKOBO) u

KOPPEKTUPOBATh €T0;

1.);

npeajaratb aJiIbTCpHATUBHOC PEIICHUC B KOH(bJ'IPIKTHOﬁ CUTYyalluH;

BBIACIIATH 0611_[}/}0 TOYKY 3pC€HUA B TUCKYCCHHU,

A0roBapuBaThCA O IMpaBUJIaX U BOIIpOCAX JJIA 06CY)KZ[GHI/I5I B COOTBETCTBHH C ITOCTAaBJICHHOM nepen l"py1'[1'[0171 3az[aqel71;

OpraHnu30BbIBATDH yqe6Hoe B3aHMOHeﬁCTBHC B I'pyIIe (OHpeI[eJ'IHTB 06I_HI/I€ e, pacupeacisiTb poJiv, J0TOBApUBATHCA APyl C APYI'OM U T.

YCTpaHATh B PaMKaXxX JHAJIOTa pa3phiBbl B KOMMYHHKAITUH, 00YCIIOBJICHHBIC HEMTOHMMAHUEM/HETIPHATHEM CO CTOPOHBI COOSCeTHUKA 3a1a4H,

(bOpMBI MU COZIEpKAHUS TUaIora.

12.

VMeHne 0CO3HAaHHO HCIIOJIB30BaTh PCUYCBLIC CPpCACTBA B COOTBETCTBUH C 32&[3‘-1612 KOMMYHHUKAIIUU 1JIA BBIPpAXXCHUA CBOUX YYBCTB,

MBICIEH M MOTpeOHOCTEH A IUIAHUPOBAHMS M PErysisillud CBOEH AEATEIbHOCTH; BIIQJICHUE YCTHOW M IMUCBMEHHOM pPEYbl0, MOHOJOTHYECKOM
KOHTEKCTHOM peubto. OOyUaronuiicst CMOXKET:

OIIpeNeNIATh 337]a4y KOMMYHHKAIIMM U B COOTBETCTBUU C HEH OTOMpPATh peyeBbIe CPEJICTBA;

0TOMpaTh U UCIOJIb30BaTh peueBble CPEACTBA B MPOIlEcCE KOMMYHUKALIUU C IPYTUMHU JIFOABMH (IMANOT B IIape, B MaJIOH rpymme u T. 11.);
MPEJCTABIATh B YCTHOW MIJIM TUCbMEHHOU (hopMe pa3BEpHYTHIN MIaH COOCTBEHHON JESTENbHOCTH;

co0JIr01aTh HOPMBI YOJIMYHOM peun, perjaMeHT B MOHOJIOTe U IMCKYCCUU B COOTBETCTBUU C KOMMYHUKAaTUBHOM 3a1a4eif;

BbICKa3bIBaTh 1 00OCHOBBIBATH MHEHUE (CYX/ICHUE) U 3alpallluBaTh MHEHHE MTapTHEPa B paMKax JHajora;

IPUHUMATh PELICHHE B XO/I€ AUAI0ra U COTJIacoBBIBATh €0 ¢ COOECETHUKOM;

CO3/1aBaTh MMCbMEHHBIE «KJIUIITUPOBAHHBIE» U OPUTMHAIBHBIE TEKCTHI C UCIIOIb30BAaHUEM HEOOXOIUMBIX PEUEBBIX CPECTB;

HCIO0JIb30BaTh BepOasIbHbIE CPEJCTBA (CPEACTBA JOTUUECKON CBA3H) JUISl BBIACIIEHUSI CMBICTIOBBIX OJIOKOB CBOETO BBICTYILJICHUS;
HCII0JIb30BaTh HeBepOaIbHbIE CPECTBA UM HATJISAHbIE MaTepUalIbl, IOATOTOBIEHHBIE/OTOOPAHHBIE 1101 PYKOBOACTBOM YUUTES;

JIeNlaTh OLIEHOYHBIN BBIBOJ O JOCTM)KEHHUU LENH KOMMYHMKAI[MM HETOCPEICTBEHHO IMOCIE 3aBepIIEHUS KOMMYHUKATHBHOIO KOHTAaKTa W

00OCHOBBIBATH €T0.

13.

(DOpMI/IpOBaHI/IC " pa3BUTUC KOMIICTCHTHOCTH B 00J1aCTH MCIOJIb30BaHUS I/IH(I)OpMaI_II/IOHHO-KOMMYHI/IKaI_II/IOHHBIX TEXHOJIOTUH (;[anee -

HKT). OOyuaromuiicsi CMOXKeT:

LEJICHAIIPABJICHHO HCKAaThb U HCIIOJIb30BATH I/IH(I)OpMaLII/IOHHBIC PECYpPCHI, HCO6XOI[I/IMLIC AJI pCUICHUA y"-IC6HBIX N IPAKTUYCCKHUX 3aJad C

nomotbto cpencts MKT;

BBIOMpATh, CTPOUTH U HMCIIOJIB30BaTh a/IEKBaTHYI0 MH()OPMAIIMOHHYIO MOJENb JIJIs NepeJaud CBOUX MBICIEH CpeicTBaMH €CTECTBEHHBIX U



(hopMabHBIX SI3LIKOB B COOTBETCTBUU C YCIOBUSMH KOMMYHHKAITUY;

® BbIIETATH HH(POPMAIIMOHHBIN acleKT 3a/la4uM, ONIEpUPOBAThH JAHHBIMH, UCIIOJIb30BATh MOJIEJb PELICHHUS 3a/1a4H;

® UCIOJIB30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH (BKJIIOYasi BEIOOp aeKBATHBIX 3aJau€ MHCTPYMEHTAIbHBIX MPOTrPAMMHO-AIAPATHBIX CPEACTB U
CEpBUCOB) JIsl pelieHuss MH(OOPMALMOHHBIX M KOMMYHUKAIIMOHHBIX y4EOHBIX 3a/1a4, B TOM YHCJIE: BBIYHCICHHUE, HAMHCAHWE MUCEM, COUYMHEHUH,
JOKJIa/10B, pedepaToB, CO3aHNe TPE3eHTALUN U Jp.;

® UCIOJIB30BaTh UHPOPMAIUIO C YIETOM ITHUECKUX U MPABOBBIX HOPM;

e cozzaBaTh MH(GOPMAIMOHHBIE PECYpChl PAa3HOTO THIA M JUIA PAa3HBIX ayAMTOPUH, COONMIOAaTh MH(POPMALMOHHYIO THUTHEHY M IpaBHJIA
MH(POPMAIIMOHHOHN 0€30MacHOCTH.

Ilpeomemmnoie pe3yromamel:

BbinyckHUK HaydyuTcsi B 5-6 kjaccax (A1 MCHOJIb30BaHUSI B TOBCEIHEBHON KM3HM W o0ecredeHHs] BO3MOKHOCTH YCHENIHOIO
NPOAOJIKeHUsI 00pa30BaHHUsA HA 0A30BOM YPOBHeE)

e OmnepupoBaTh Ha 6a30BOM YPOBHE MOHATUSMU: MHOKECTBO, 3JIEMEHT MHOKECTBA, MIOJMHOXKECTBO, TPUHA/JIEKHOCTb;

® 3aJaBaTh MHOYKECTBA NEPEUUCIICHUEM UX DJIEMEHTOB;

® HAXOIWTh IepeceueHne, 00beTMHEHHE, TOJIMHOKECTBO B MPOCTEUIITNX CUTYALIUAX.

B noBceaHeBHOM JKU3HM U NIPU U3YYEHUH APYIrUX MpeIMeTOB:

® pacrno3HaBaTh JOTMYECKA HEKOPPEKTHBIEC BHICKA3bIBAHUS.

Yucaa

e OmnepupoBaTh Ha 0a30BOM ypOBHE MOHSATUSIMH: HaTypaJIbHOE YKCIIO, 1IEJI0€ YUCII0, OOBIKHOBEHHAS JIPOOb, JeCATUYHAS JPOOb, CMEIIaHHOE
YUCII0, PAlIMOHATBHOE YHUCIIO;

® HCIOJIb30BAaTh CBOKMCTBA YUCEN U IIPABUJIA IEUCTBUN C PALlMOHAIIBHBIMU YUCJIaMU IIPU BBINIOJHEHUN BBIYMCIIEHUN;

® CIOJIb30BATh MPU3HAKU ACIUMOCTHU Ha 2, 5, 3, 9, 10 npu BBIIIOIHEHUH BBIUMCICHUN U PEILIEHUH HECTIOKHBIX 3a/a4;

® BBINOJIHATH OKPYIJICHUE PAlIMOHAJIBHBIX YUCEN B COOTBETCTBUU C ITPABUIIAMMU;

® CpaBHUBATh PALlMOHAJIBHBIC YHCIIA.

B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NIPEAMETOB:

® OILICHUBATh PE3YJIbTATHl BBIYMCIECHUN P PELICHUH PAKTUYECKUX 3a/1a4;

® BBINOJIHATH CPABHEHUE YMCEIl B PEAJIbHBIX CUTYaALHSIX;

® COCTaBISITh YHCIIOBBIE BRIPAKECHHUS NP PEIICHUH MPAKTUYECKHUX 33724 U 33724 U3 IPYTUX yYEOHBIX MPEIMETOB.

CraTucTHKA ¥ TeOopHsi BEepPOSTHOCTEH

e [IpencraBnsaTe JaHHBIC B BUE TAOIUII, AHATPAMM,

e yuTaTh HHGOPMALIMIO, IPEICTABICHHYIO B BUE TaOJIUIIbI, THArPaMMBbI.



TexcToBbBIE 3a1a4H

e Pemarh HecJI0XKHBIE CIOKETHBIE 337]a4l Pa3HBIX TUIIOB Ha Bce apudMeTHUECKHUE JCHCTBUS;

® CTPOUTH MOJIENb YCIIOBUS 3aJauu (B BUJIE TaOIHIIbI, CXEMBbI, PUCYHKA), B KOTOPOU JTaHbI 3HAUEHUS JABYX M3 TPEX B3aWMOCBS3aHHBIX BEJTUYHH,
C LIEJIbIO ITOMCKA PEIICHUS 3aa4H;

® OCYLIECTBIATH CIIOCOO MOMCKA PELICHMS 33Jaud, B KOTOPOM DACCYXJIEHUE CTPOUTCS OT YCJOBHSA K TPeOOBAaHUIO WIIM OT TPeOOBaHUS K
YCIJIOBHIO;
COCTABJIATH IUIaH PELICHUS 331a4U;
BBIJICJISITH ATAIbI PEIICHUS 3aa4H;
UHTEPIPETUPOBATH BBIYUCIUTENbHbBIE PE3YJIbTATHI B 33/1a4€, UCCIIEN0BATh MOJIYYEHHOE PELLIEHUE 3a/1a4U;
3HATh pa3IMyuue CKOpoCcTel 00bEKTa B CTOAUYEH BOJIE, IPOTUB TEUEHMSI U 110 TEUEHUIO PEKHU;
pelaTh 3aa4i Ha HaX0XKJIEHUE YacTH YMCIa U YKMCIIa 10 €ro 4acTu;
pemate 3a7avyd pas3HbIX THIOB (Ha paboTy, Ha MOKYIKH, Ha JBUKEHHE), CBS3BIBAIONIUX TPH BEIUYHHBI, BBIJCIATH ITH BEIUYHHBI H
OTHOLLUEHUS MEXy HUMH;

® HAXOJUTh MPOLEHT OT YMCJA, YUCIO MO HPOLEHTY OT HEro, HaXOJUTh IPOLIEHTHOE OTHOILIEHHE JBYX 4YHCEJ, HAXOAWUTh HPOLEHTHOE
CHUKEHUE WM MPOIEHTHOE IMOBBIIIICHUE BETUYHHBL

® peniaTh HECIOKHBIE IOTUUECKUE 3a]a4l METOJJOM PacCyKICHHUI.

B noBceqHeBHOM KU3HM U NMPU U3YYEHUH IPYTUX PEeAMETOB:

® BBIJIBUTaTh TUMIOTE3BI O BO3MOXHBIX MPEACIbHBIX 3HAYEHUX UCKOMBIX BEJIMYWH B 33/1aue (J1e71aTh MPUKUIKY)

Harasanas reomerpust

I'eomerpnueckue Gurypsl

e OmnepupoBaTh Ha 0a30BOM YpOBHE MOHATHUAMHU: (UTYpa, TOUKA, OTPE3OK, MpsiMasi, Jyd, JJOMaHas, yroj, MHOTOYTOJbHUK, TPEYTOJIbHUK U
YeThIPEXYTOJIbHUK, IPSIMOYTOJIbHUK U KBaJlpaT, OKPY>KHOCTh U KPYT, NPSIMOYTOJIbHBIN Mapaienenunen, kyo, map. M3o0paxars nzydyaemble (GUrypsl
OT PYKH U C TIOMOULIBIO JINHEUKHU U LIUPKYJISL.

B noBceqHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPEeIMETOB:

® pemaTh MPaKTUYECKUE 3a7a4i C PUMEHEHUEM MPOCTEUIITNX CBONCTB UTYD.

HN3mepeHus u BbIYMCICHUS

® BBINOJIHATH U3MEPEHUE AJINH, PACCTOSHUMN, BEJIMYUH YTJIOB, C IOMOIIBI0 HHCTPYMEHTOB I H3MEPEHUH IJINH U YIJIOB;

® BBIYUCIIATH IUIOLAAN IPSIMOYTOJIbHUKOB.

B noBceqHeBHOM KU3HM U NMPU U3YYEHUH IPYTUX NPeAMETOB:

® BBIYUCIIATH PACCTOSIHUSI HA MECTHOCTH B CTAHJIAPTHBIX CUTYAIHSX, IIOMIAIN TPSIMOYTOJIEHUKOB;

® BBINIOJHATH IPOCTEUIITHE TTIOCTPOSHUS U U3MEPEHUS Ha MECTHOCTH, HEOOXOIMMBIE B PEATbHOM JKU3HH.

Hcropust MaTeMaTUKH



® OIUCHIBAaTh OTJEIBHBIE BBIIAIOIIMECS PE3YJIbTaThl, I0JYyYEHHBIE B XOJ€ Pa3BUTHs MATEMATUKU KAK HAYKU;
® 3HATh IPUMEPHI MATEMAaTUYECKUX OTKPBITUH U UX ABTOPOB, B CBA3U C OTEYECTBEHHOW U BCEMUPHON UCTOPUEH.

BbInyCKHUK MOJYYUT BO3MOKHOCTh HAYYUTHCS B 5-6 Ki1accax (1/1s1 odecrnieyeHUusi BO3MOKHOCTH yCIELIHOT0 MPOI0JIAKEeHHA
o0pa3oBaHusi Ha 0a30BOM M YIJIy0JIeHHOM YPOBHSIX)

DJIeMeHThI TEOPUU MHOKECTB 1 MATEMATHYECKOI JIOTHKH

o  Onepuposamv NOHAMUAMU: MHONCECMB0, XAPAKMEPUCMUKU MHONICECMBA, INeMEeHm MHOJNCecmed, nycmoe, KoHeuHoe U OeCKOHeyHoe
MHOHCECMBO, NOOMHONCECNBO, NPUHAOTIEHCHOCTb,

® onpeoensimb NPUHAOIEHCHOCHIb INIEMEHMA MHOMCECMEBY, 00bEeOUHEHUIO U NepeceyeHulo MHOHCeCMs, 3a0a8ams MHOMCECMBO C NOMOUbIO
nepeyucienus J1eMeHmMo8, Cl108ECH020 ONUCAHUSL.

B noBceiHeBHO KU3HM U TIPU U3YYEHHHU APYTUX NMPeIMETOB:

®  PACNO3HABAMb 102UHECKU HEKOPPEKMHbLE BbICKA3bIBAHUSL,

® CMpoOUmMb Yenoyku YyMo3aKio4eHull Ha OCHO8€e UCNOIb308AHUS NPABUTL TOCUKU.

Yucna

o  Onepuposamv NOHAMUAMU: HAMYPALLHOE YUCLO, MHOMCECMB0 HAMYPATbHBIX UUCel, Ueloe HUCLO, MHONICeCmeo UYenvlx yucel,
00bIKHOBEHHAsL Opobb, Oecsimuyndas O0podb, CMEUWAHHOEe YUCIO, DPAYUOHAILHOE YUCIO, MHONCECBO DPAYUOHAIbHLIX YUCel, 2eoMempuieckas
uHmMepnpemayus HamypaibHslX, Yeavlx, payuoOHAIbHbIX,

®  NOHUMAMb U 0OBACHAMb CMBICT NOZUYUOHHOU 3aNUCU HAMYPATLHO20 YUCLA,

®  GBLINOJHAMb GLIYUCTEHUS, 8 MOM YUCE C UCNOIb30BAHUEM NPUEMOE DAYUOHAILHBIX BbIYUCTEHUN, 0OOCHOBLIBAMb ANCOPUMMbL 8bINOJIHEHUS
oelicmeutl,

®  ucnoavzosamv npuzHaxu derumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmsl u npouzgedeHus wucen npu 8bINOIHEHUU GbIYUCTEHUN U peuleHUU
3a0ay, 060CHO8b186AMb NPUSHAKU OCTUMOCMIU;

®  BBLINONHAMb OKPY2IeHUe PAYUOHAILHBIX YUCEL C 3A0AHHOU MOYHOCMbIO;

®  YNopsa0oOuUBAMb YUCIA, 3ANUCAHHbLE 8 8UOe 0OLIKHOBEHHBIX U 0eCAMUYHBIX Opobell,

o naxooumv HOJ/] u HOK uucen u ucnonv3oeams ux npu pewieHuu 3404, .

®  onepupogamv NOHAMUEM MOOYIb YUCILA, 2e0MEMPUYECKdsl UHMEPRPEeMayus MO0y YUCA.

B noBceiHeBHOM KU3HM U TIPU U3YYEHHH JAPYTUX MPEIMETOB:

®  NpUMEHAMb NPABUILA NPUOTIUNHCEHHBIX BLIYUCTCHUU NPU PelueHUU NPAKMUYeCKUX 3a0ay U peueHuu 3a0a4 Opy2ux yueOHvlX npeomemos,

®  BHLINOJHAMb CPABHEHUE PE3YIbMAMO8 8bIUUCIEHUL NPU PeUleHUU NPAKMUYECKUX 3a0a, 8 MOM YUCLe NPUOIUNCEHHBIX BbIYUCTEHUL,

®  CoCmasnAmb UUCIOBblE BLIPANCEHUS U OYEHUBAMb UX 3HAYEHUs NPU peuleHuUu NpaKmudeckux 3aoad u 3a0ay u3 Opyeux y4eOuvlx
npeomemos.



YpaBHeHHUsS M HEPABEHCTBA

o  Onepuposamv NOHAMUSAMU: DPAGEHCMBO, HYUCIO0B0€ DABCHCMBO, YPABHEHUE, KOPEHb VPABHEHUS, peuleHue YPABHEHUs, YUCTI080€
HepPaseHCmao.

CraTucTHKA M TEOPHsi BEPOSITHOCTEI

o Onepuposamv NOHAMUAMU: CMOJIOYAMbLE U KPY208ble OUazpammbl, mabauyvl OAHHBIX, CpeoHee apupmemuieckoe,

®  uszsneKams, UHGOpMaAYUI0, NPEOCMABIEHHYIO 8 MAOIUYAX, HA OUACDAMMAX

® cocmaeiames madaUYsl, CMPOUMb OUACPAMMbL HA OCHOBE OAHHBIX.

B noBceiHeBHOM KU3HM U TIPU U3YYEHHH APYTUX MPEIMETOB:

®  u3BIEKAMb, UHMEPNPEMUPOBAmMd U NPeodPA308bI6aMs UHGOPMAYUIO, NPEOCMABIEHHYI0 8 MAOIUYAX U HA OUASDAMMAX, OMPAICAIOULVIO
CBOUCMBA U XAPAKMEPUCTUKU PEATIbHbIX NPOYECCO8 U SBTLEHUIL.

TexcToBbIe 3a1a4n
Pewamv npocmole u crosicHvie 3a0auu pazuvlx munos, a maxdice 3a0a4u NOSbIUEHHOU MPYOHOCU,
UCNOIL3068AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOEU MEKCMO8 CJLONCHBIX 3a0ay OJisk NOCMPOEHUsL HOUCKOBOU CXeMbl U PeuleHUsl 3a0ay,
3HamMb U NPUMEHAMb 00a cnocoba noucka peutenus 3a0ay (om mpedosanus K yCI08U0 U Om YCI108Usl K Mpebo8aHu),
MOOENUPOBAMb PACCYAHCOCHUsL NPU NOUCKE PeuleHUsl 3a0ay ¢ NOMOWbIO 2pagh-cxembl,
8b10€IAIMb IMANBl PEUeHUs 3A0a4U U COOEPAHCAHUE KAHCO020 dIMand,
UHMEPNPEemupo8ams GblYUCIUMENbHBLE PE3YIbIMAMbL 8 3a0aye, UCCIe008amb NOJYYeHHOe peuleHue 3a0ayu;

®  AHATUBUPOBAMNDb BCEBO3MOINICHBIE CUMYAYUU B3AUMHOL0 PACNONONCEHUSL O8YX 00BEKMO8 U USMEHEHUe UX XaAPAKMEPUCIUK NPU COBMECTHOM
08UdCEHUU (CKOPOCMb, 8peMsl, pacCmosHue) Npu peuleHuu 3a0ad Ha O0s8udceHue 08yX 00beKmMo8 KAK 8 O0OHOM, MAaK U 8 HNPOMUBONOJIOHNCHLIX
HanpaeieHusx;

®  UCCNe008amb 6CEBO3MOIICHBIE CUMYAYUU NPU PeUleHUY 3a0ad HA O8UdICEHUEe NO PeKe, PACCMAMPUBAms pasHvle CUCIeMbl Omcyemad;

®  pewamb pazHoOOPazHble 3a0aYU «HA 4acmuy,

®  pewamb U 060CHOBbIBAMb C80€ peuieHue 3a0ay (8bl0eNAMb MAMEMAMUYECKYI0 OCHOBY) HA HAXO0JCOeHUe 4acmu Yucid u Yucid no e2o
uacmu Ha 0CHOBE KOHKPEMHO20 CMbICIA OpoOU;

®  0cosHasamb U 0OBLACHAMbL UOCHMUYHOCMb 3a0aY PA3HLIX MUNOG, CEA3bIBAIOUWUX MPU BEIUYUNbL (HA pabomy, HA NOKYNKU, HA O8UdCEHUe),
8bIOENAMb IMU BENUYUHBL U OMHOWEHUS MeHCOY HUMU, NPUMEHAMb UX NpU peueHuu 3a0ay, KOHCMpyupoeams COOCMBEHHble 3a0aiu YKA3AHHbIX
Munos.

B noBceqHeBHOM KU3HHM U NPU U3YYEHUH JAPYTUX NPeIMETOB:

®  guldenAmsb npu pewenuy 3a0ai Xapakmepucmuky pacCMampueaemMol 6 3aoave cumyayui, OmiuyHvle Om peanrbHbulX (me, om KOMOpbIX
abcmpazuposanucy), KOHCMpPYUpo8ams HOGble CUMYAYUl ¢ Y4emom SMux Xapakmepucmuk, 6 4acmHoCmu, npu peuienuu 3a0a4 Ha KOHYeHmpayuu,
YUUmMvl6amsb NJIOMHOCMb 6eUecmeda,



pewams U KOHCMPYUpo8amv 3a0auyu HA OCHOBE PACCMOMPEHUS PedlbHblX CUMmyayuil, 6 KOMOpblX He mpebdyemcs moUHbIl

BLIYUCTUMETIbHBLLL pes3yibmam,

peuitantov 3a0a4u Ha 08udceHue no peKe, pacemampueds pasnvle Cucmemsbl omcdemad.

Harasinnasi reomerpust
I'eomeTpnueckue Gurypsol

Hsenexamo, unmepnpemuposams u npeobpa3o08viéams UHGOPMayuio 0 2eoMempuiecKux Gueypax, npeodcmagieHHyI0 Ha Yepmexcax,

uzobpasxicams uzyiaemvle Queypvl Om pyKu U ¢ NOMOUBIO KOMNLIOMEPHBIX UHCTNPYMEHMO8.

I/I3MepeHI/Iﬂ U BBIYUCJICHUSA

8bINOIHAMb UMEPeHUe OIUH, PACCMOAHUL, 8eIUYUH Y2108, C NOMOWbIO UHCIMPYMEHMO8 011 UsMepeHUll ONIUH U Y208,
BLIYUCTAMb NIOUWAOU NPAMOY2OTbHUKOS, KBAOPAMO8, 00beMbl NPAMOY20IbHbIX NAPAJLIeNenunedos, Kyoos.

B noBceiHeBHOM KU3HM U TIPU U3YYEHHHU APYTUX NMPeIMETOB:

6bIYUCTIAMb PACCMOAHUAL HA MECNMHOCMU 8 cmaHOapmelx cumyayusix, mzou;ac)u yuacnkoe l’lpﬂMO)/ZO]leOZ/lv (pOprl, 0bvembl KOMHam,
B6blNOJIHAMb npocmeﬁume nocmpoOerRusl Ha mecmHocmu, Heobxooumvle 6p€afle012 HCU3HU,
oyerueambv pasmepsvl pealbHblx 00vexmos OKpyotcaroueco mupa.

HUcropust MaTeMaTHKH

Xapakmepu306amb BKIIA0 GbZC)ClIOWMXCﬂ mamemamuKkoe 6 paseumue mamemamuKku U UHbLX HAY4YHblX obnacmeil.

BbinycKkHUK Hay4HuTCcs B 7-9 Kiaccax (11 MCIOJIb30BAHUS B MIOBCEIHEBHOM KM3HU H 00ecne4eHHs1 BO3MOKHOCTH YCIIECLIHOTO
NMpoAoJKeHHsI 00pa3oBaHusi HA 0a30BOM YPOBHeE)

J1eMeHThI TEOPUHU MHOYKECTB U MaTeMaTH4eCKOM JJOTHKH

OHepI/IpOBaTI) Ha 0a30BOM YPOBHEC IMOHATHUAMU: MHOXKCCTBO, DJICMCHT MHOKCCTBA, ITIOAMHOKCCTBO, IPUHAJIC)KHOCTD,
3a1aBaTb MHOXECTBA NMECPCUNUCIICHUEM UX DJICMCHTOB,

® HaXOJUTh IepeceueHne, 00beIMHEHHE, TOJIMHOKECTBO B IPOCTEUILINX CUTYALIHSIX;

e omepupoBaTh Ha 6a30BOM YpOBHE MOHATUSMU: ONpPEEICHHE, aKCHOMa, TEOpeMa, J10Ka3aTeNbCTBO;
® TPUBOJIUTH MPUMEPHI M KOHTPIIPUMEPHI JUIS TOJITBEPHKIEHUS CBOUX BbICKa3bIBAaHUIA.

B noBcetHeBHOM KU3HM M TIPH M3YYECHHH APYTUX NPEIMETOB:

UCIOJIb30BaTh Ipaduyueckoe MpeACcTaBIeHUE MHOXKECTB JJI OMMCAHMS pealbHBIX IPOLECCOB U SBJICHUM, MPU PEIICHUH 3a1ad IpYrux

y4eOHBIX IPEIMETOB.
Yuciaa

OmnepupoBarh Ha 0a30BOM YpOBHE MOHATHSMU: HATypaIbHOE YUCIIO, IIEJI0€ YUCII0, OOBIKHOBEHHAS APO0b, MeCATUYHAS Ip0OOh, CMEIIaHHAs

NpoOb, palioHaNIbHOE YHUCII0, apu(MEeTHIECKUI KBaJpaTHbIM KOPEHb;



®  HCHOJIb30BATh CBOMCTBA YHCEN U MPABUJIA JEUCTBUM ITPU BBIIIOJHEHUH BBIYMCIICHUN;
®  UCIOJIB30BATh MPHU3HAKH AETUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJHEHUU BHIYUCICHUIN U PEIICHUU HECIOXKHBIX 3a/1a4;
®  BBINOJHITH OKPYTJICHHUE PALIMOHAIBHBIX YACE]I B COOTBETCTBUM C MIPABUJIAMH;
®  OIICHMBATh 3HAYCHHE KBAJAPATHOTO KOPHS U3 MOJOKUTEIHHOTO LIEJIOr0 YHCIIa;
®  pacro3HaBaTh pallMOHAJILHBIC U UPPALMOHAJIbHBIC YUCIA;
®  CpaBHMBATH YMCIIA.
B noBceqHeBHOM KM3HM U NIPU U3YYEHHH IPYTUX MPeAMETOB:
®  OILICHUBATH PE3YJIbTATHl BHIYMCIICHUM MPU PEIICHUH MPAKTUUECKUX 3a/a4;
®  BBHINOJIHATH CPABHEHHUE YHCET B PEAIbHBIX CUTYalIHsIX;
®  COCTaBJIATH YMCIIOBBIC BHIPAKEHUS MPU PEIICHUH MPAKTUYECKUX 3a/1a4 U 33]1a4 U3 IPYTHX YUeOHBIX MPEAMETOB.
ToxnecTBeHHbIEe TPe0OpPa30BaHUS
e  BLIIOJHATE HECIOXKHBIC TPeoOpa30BaHUs ISl BBIYUCICHUS 3HAYCHHWN YWCIIOBBIX BBIPAKCHUMU, COIEPIKANIUX CTEICHH C HATYpPabHBIM
MOKAa3aTeJIeM, CTETICHH C LIETBIM OTPUIATEILHBIM ITOKa3aTeeM;
®  BBHINOJHATH HECIOXKHBIC TPEOOPA30BAHMS IICJIBIX BRIPAKCHUIN: PACKPHIBATh CKOOKH, TPUBOJIMUTH IMOJOOHBIE ClIaraeMhbIE;
®  HCMOJIb30BaTh (POPMYJIBI COKPAIEHHOTO YMHOXKEHUsS (KBaJpaT CyMMBbI, KBaJpaT pPa3HOCTH, Pa3HOCTb KBAAPATOB) JUIS YHPOIICHUS
BBIYMCIICHUI 3HAYEHUH BbIPAKEHUM;
®  BBINOJIHATH HECIIOKHBIE MPpeoOpa3oBaHus IPOOHO-TUHEHHBIX BRIPAKECHUN U BBIPAKCHUN C KBaJPATHBIME KOPHSIMHU.
B noBceqHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPEeIMETOB:
®  [IOHMMAaTh CMBICII 3alMCH YKCIIA B CTAHAAPTHOM BU/IE;
e  OmepupoBaTh Ha OA30BOM YPOBHE MOHSATHUEM «CTaHAAPTHAS 3aIUCH YUCIIA».
YpaBHeHusi U HepaBeHCTBA
e OmepupoBath Ha 0a30BOM ypOBHE MOHSTHIMH: PaBEHCTBO, YHCIIOBOE PABEHCTBO, YPAaBHEHUE, KOPEHb ypaBHEHUS, PEIICHUE YpaBHEHUS,
YHUCJIOBOE HEPABEHCTBO, HEPABEHCTBO, PELIEHNE HEPABEHCTBA;
®  TIPOBEPATH CIPABEITUBOCTH YUCIOBHIX PABEHCTB U HEPABEHCTB;
peniaTh JIMHEWHbIC HEPaBEHCTBA U HECIIOXKHBIC HEPABEHCTBA, CBOJISIITUECS K TMHEHHBIM;
periaTh CUCTEMBI HECTIOKHBIX JIMHEHHBIX YPABHCHHH, HEPABEHCTB;
MIPOBEPSITH, SIBJSETCS JIM TAaHHOE YHCIIO PEIICHUEM YpaBHEHHUS (HEPaBEHCTBA),
periaTh KBaJipaTHbIE YpaBHEHUS 10 (OpMYyJie KOPHEH KBaIpaTHOTO YPaBHEHHS;
M300pakaTh pEIICHHUsI HEPABEHCTB U UX CHCTEM Ha YHCIIOBOH MPSMOi.
B noBceqHeBHOM KU3HM U NMPU U3YYEHUM IPYTUX NPeAMETOB:
®  COCTaBJISITH M peIaTh JIMHEHHBIC YPaBHEHUS TIPH PEIICHUH 3a/1a4, BOSHUKAIOMINX B APYTUX YI€OHBIX MpeaIMeTax.
DOyHKIUUHA



HaxoauTh 3HaueHre QyHKIUH 110 3aJaHHOMY 3HAUYCHHUIO apTyMEHTa,

HAXO/WTh 3HAUCHHE apryMeHTa M0 3aJJaHHOMY 3HAYEeHUIO ()YHKIIUU B HECIOKHBIX CHUTYallUsX;

OTIpeEIATH MOJ0KEHUE TOUYKH IO €€ KOOPAUHATaM, KOOPJIMHATHI TOUKH I10 €€ MOJIOKEHHUIO Ha KOOPJMHATHOM IIOCKOCTH;

o rpaduKy HaxoIuTh OOJACTh OMpEeNIeHUs], MHOXKECTBO 3HAUEHUM, HYTU (DYHKIHU, MPOMEKYTKH 3HAKOIOCTOSHCTBA, MPOMEXKYTKH

BO3paCTaHuA U Y6BIBaHI/I$[, HauOobIIee U HaNMEHbIIIEe 3HAUCHUS q)YHKI_II/II/I;

CTPOUTH Tpa(UK TUHEHHON QYHKIIHH;

MIPOBEPATH, SIBJISICTCS JIM JaHHBIN rpaduk rpadukoM 3a1anHoi GyHKIMKM (JIMHEHHOH, KBaApaTUIHOMH, 00paTHON MPOIOPLUUOHATBHOCTH);
OTIpeNIeNIATh MPUOIMKEHHBIC 3HAUCHUS KOOPMHAT TOUKH NepeceueHus rpadukoB GyHKINHI;

OIepUpOBATH Ha Ha30BOM YpOBHE MOHATUSMU: TIOCIIEAOBATENFHOCTD, apUPMETHIECKAs IPOTPECCsl, TeOMETpUYECKast IPOTPECCHUS;
pelaTh 3a/laun Ha IPOrpecCri, B KOTOPBIX OTBET MOKET OBITh MOIY4Y€H HEITOCPEACTBEHHBIM M10/ICYETOM 03 IpUMEHEHUs (OPMYIL.

B noBce1HeBHO KU3HM U TIPU U3YUYEHHH APYTUX NMPeIMETOB:

WCIOJIb30BaTh TpapUKN PEaTbHBIX MPOIIECCOB W 3aBUCUMOCTEH JIJIsi ONMPENEICHHUS] UX CBOWCTB (HAMOOJBIINE W HAMMCHBIINE 3HAYCHUS,

MIPOMEXKYTKH BO3PACTAHUS M YObIBaHUs, 00JIACTH MOJIOKHUTEIBHBIX U OTPUIIATEIHLHBIX 3HAYECHUH U T.11.);

UCIOJIb30BaTh CBOMCTBA TUHEHHON (QYHKIIMK U ee TpaduK MPH PEIICHUH 3a]a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

CraTuCTHKA ¥ TeopHsi BepOSATHOCTEM
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SIBJICHUS,
[ ]

HmeTtsb npeacTaBieHne 0 CTaTUCTHUECKUX XapaKTePUCTHKAX, BEPOSATHOCTH CIYYaliHOTO COOBITHSI, KOMOMHATOPHBIX 3a/1a4aX;
pemaTh MpocTeiie KOMOMHATOPHBIE 3a/1a4i METO/IOM MPSIMOTO M OPTraHW30BaHHOTO epedopa;

MIPE/ICTaBIATh IaHHbIE B BUJIE TaOJIHI], TUarpamm, rpauKos;

YUTaTh UH(OPMALIKIO, TPEICTABICHHYIO B BUE TaOJIUIIbI, TUarpaMMbl, Tpaduka;

OIIpeJIeNIATh OCHOBHBIE CTATUCTUYECKNE XapAKTEPUCTUKU YHUCIOBBIX HAOOPOB;

OLIEHUBATh BEPOSATHOCTh COOBITHS B IPOCTEHININX CITydasix;

UMETb MPEJCTABICHUE O POJIM 3aKOHA OOJIBIINX YMCET B MACCOBBIX SIBICHUSX.

MOBCEIHEBHOM KU3HU M NIPH M3YYECHHUH IPYTHX NPEeIMETOB:

OLIEHHMBATh KOJIMYECTBO BO3MOXHBIX BAPUAHTOB METO/I0M Iiepedopa;
HMMETh MPEJCTABIECHNE O POJIU MPAKTUYECKHU JOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITUH;
CPaBHUBATH OCHOBHBIE CTATHCTHYECKHE XAPAKTEPUCTHUKH, MTOJYYEHHBIE B IIPOLIECCE PEIIEHUs MPUKIAJTHON 3aJa4d, U3YYEHHUs PEATTbHOTO

OIICHUBATh BEPOATHOCTE PCAJIBHBIX COOBITHH U ABJIECHUH B HECIIOKHBIX CUTyallusiX.

TekcroBbIC 3a1a4N

Pemate HeCIOXKHBIE CIOKETHBIE 3a0a4ul Pa3HbIX THUIIOB HA BCC apI/I(I)MCTI/I‘{CCKI/IC ﬂeﬁCTBHH;
CTPOUTH MOJICJIb YCJIIOBHA 3adaydu (B BUIC TaGJ’II/II_U:I, CXCEMbI, PUCYHKA HIJIN ypaBHeHI/ISI), B KOTOpOﬁ AaHbl 3HAYCHUA ABYX U3 TPEX

B3aMMOCBA3aHHBIX BCJIMYWH, C LICJIbIO ITIONMCKAa PCIICHHUA 3a0a1u;



®  OCYIIECTBIISATH CIOCOO MOMCKA PELICHHS 33Ja4H, B KOTOPOM PacCyKICHHE CTPOUTCS OT YCJIOBHUS K TPeOOBAaHUIO WM OT TPeOOBaHUS K
YCIIOBUIO;
®  COCTaBJIATH IIJIaH PEIICHUA 3a/1a4H;
BBIJICIIATH 3TAllbl PEIICHUS 3a/1a4H;
MHTEPIPETUPOBATH BIYUCIUTEIIBHBIC PE3YJIBTATHI B 33/1a4€, UCCIIEIOBATh [IOJIyYEHHOE PELICHUE 3a/1a4H;
3HATh pa3IMuue CKOpoCTel 00BEKTA B CTOAUYEH BOJIE, IPOTUB TEUEHUS U 110 TEUEHUIO PEKH;
peuaTh 3aja4i Ha HaX0XKACHUE YaCTU YUCJIA U YUCIIA 110 €ro 4acTH;
pemaTh 3aJaydl Pa3HbIX TUNOB (Ha paldOTy, HA MOKYIKH, HAa JBU)KCHHUE), CBSA3BIBAIOIIMX TPU BEIMYUHBI, BBIACIATH TH BEIUYHUHBI H
OTHOILUEHUS MEKy HUMU;
®  HAXOJIUTh IPOLEHT OT YUCIIA, YUCIIO O MPOLIEHTY OT HETO, HAXOUTh MPOLICHTHOE CHUYKEHUE UJIU NPOLICHTHOE MOBBIIICHNUE BEJIMYUHBL;
®  pelaTh HECJIOXKHbIE JIOTHYECKUE 3aJa4d METOJIOM PaCCyXACHHUM.
B noBceqHeBHOM KU3HH U NPU U3YYECHUH APYTHX NPEeIMETOB:
®  BBIIBUTATh TUIIOTE3bI O BO3MOXKHBIX MPEAEIbHBIX 3HAUCHUAX HCKOMBIX B 33/1aUe BEJIMUYUH (JeaTh MPUKHUJIKY).
HUcropust MaTeMaTHKH
e  OmnuchIBaTh OTAEJIbHBIE BHIAAIOIINECS PE3YIbTAThI, IOJYyYEHHBIE B XOJI€ PA3BUTHS MaTEMATUKU KaK HAyKU;
®  3HATH IPUMEPBl MATEMATUYECKUX OTKPBITUN U UX aBTOPOB, B CBSI3HM C OTEYECTBEHHON U BCEMUPHOM UCTOPUEH;
e [IOHMMAaTh POJIb MAaTEMaTUKU B pa3Butuu Poccun.
Meroasl MaTEeMAaTHKH
e  BpiOupare noaxoaauii U3y4eHHbIH METO JUTsl pellieHHs H3YYE€HHBIX TUIIOB MAaTEMaTHUECKUX 3a]1ay;
e [IpuBOAUTH MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B OKPYXKAIOLIEH ACMCTBUTEIBHOCTH U IIPOU3BEICHUAX UCKYCCTBA.

BbINyCKHUK MOJIYYHT BO3MOKHOCTh HAYYUTHCA B 7-9 Ki1accax 1Jis1 o0ecrnedeHus1 BO3MOKHOCTH YCICIIHOTO IPOJOJIKEHHU S
o0pa3oBaHusi Ha 0a30BOM M YIJIy0J1€HHOM YPOBHSIX

J1eMeHThI TEOPUHU MHOYKECTB U MaTeMaTU4eCKOi JOTHKHA

L Onepupoeamb NOHAMUAMU. onpedeﬂeHue, meopema, axKcuoma, MHOAHCECMBO, XaAPAKMEPUCMUKU MHOdHcecmeda, IdleMennt MHoaHcecnmed,
nycmoe, KOHedHoe u beckoHneunoe MHOIMCECM B0, nO()MHoofcecmeo, I’lpuHClafle.?fCHOCI’l’lb, GKJlIO4YeHUe, pad6eHCmeo MHOIHCceCcme,

L4 M306pa£)fCCZH’Ib MHOdHCeCcmea U ONHOUEHUE MHONHCECNB C NOMOUIbIO KP)Y208 912]Z€pa,'

L4 onpedeﬂﬂmb l’lpUHCZOJZ@OfC‘HOCWlb dNemenma MHoHcecmaey, 00veOuHenUIo u nepeceuyeHuIo MHoascecme,

L4 3a0a68amb MHONCECMEBO C NOMOUWBIO nepevyucileHusl 3J1eMEenntos, Cl106eCH0Oc0 ONUCARUA,

L onepupoesaniv HNOHAMUAMU. B6blCKA3bleAHUE, UCMUHHOCMb U JIOHCHOCMb 6blCKA3bl6AHUA, OmMpPpUyaHue 6blCKCl3bl€ClHul/7, onepayuu HAO
6bICKA3bI6AHUAMU. U, UTU, HE, YCTIOBHblIE BbICKA3bIEAHUA (uMnﬂuKauuu);



Ccmpoumbs 6blCKA3bI6AHUS, OMPUYAHUA BbICKA3bIBAHUII.

B noBceqHeBHOM KM3HHU U IPpU H3YYCHUH NPYIrUX NPEAMETOB:

cmpoumbs YenodkKu yM03am;0quuﬁ HA OCHO6€ UCNOIb306AHUA npABUTl IOCUKU,
UCnob3oeamsb MHOJCECMeEa, onepayuu ¢ MHoIcecCmeamu, ux epaqbuquKoe npeacmaeﬂeﬂue ON151 ONUCAHUSA PEAIbHbLX npoyeccos u seneHul.

Yuciaa

Onepupogamb NOHAMUAMU. MHOIHCECMBO HAMYPANbHbIX YUCEN, MHOMNCECMB0 UYENblx YUcCel, MHOMNCeCmeo payuOHANIbHbIX YUCEI,

uppayuoHajlbHoe 4ucio, K@Clapal’nglﬁ KOp€eHb, MHOIHCECME0 oelicmeumesibHblLx uucei, ceomempuueckasd uHnmepnpemauyusi HamypajibHbulX, UYEJIbLX,
PAUUOHAIbHBLX, oelicmseumenbHbix yucei,
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NOHUMAM®b U OOBACHAMb CMBLCTL ROZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCAA;

BbINOIHAMb GLIYUCTIEHUS, 8 MOM YUCTE C UCNONb308AHUEM NPUEMOE PAYUOHATILHBIX GbIUUCTCHULL
BbINOHAMb OKPY2IeHUe PAYUOHANbHBIX YUCETL C 3A0AHHOU MOYHOCMbIO,

CPABHUBAMb PAYUOHATbHBLE U UPPAYUOHATIbHBIE YUCLA,

npeocmasisims pAyUOHAIbHOE YUCIO 8 8UOe 0eCMUYHOL OpoOU

YNOpA004UUBAMb YUCLA, 3aNUCAHHbBIE 8 8UOEe 0ObIKHOBEHHOU U 0eCAMUYHOU OpooU,

naxooums HO u HOK uucen u ucnonvzosamo ux npu peuieHuu 3a0ad.

NOBCEAHEBHOM KIU3HHU U IPpUA H3YYCHUH NPYIUX NPEAMETOB:

NPUMEHAMb NPABUNA NPUOTIUNCEHHBIX BLIYUCTIEHUL NPU peuleHUY NPAKMUYeCcKUx 3a0ay u peueHuu 3a0ay opyaux y4eoHvlx npeomemos;
8bINOIHAMb CPAGHEHUE PE3VIbINAMO8 8bIYUCIECHUL NPU peuleHUU NPAKMUYECKUX 3a0ay, 8 MOM YUcie NPUOTIUNCEHHBIX GbIYUCTIEHULL,
coCmassims U OYEeHUBAMb YUCI0BbLE BbIPANCEHUS NPU PeUleHUU NPAKMUYECKUX 3a0a4 U 3a0ay U3 Opyeux y4yeOHbix npeomemos;
3anUCLIEAMb U OKPY2IAMb YUCA08ble 3HAYEHUS PEAIbHbIX EIUYUH C UCNOTIb308AHUEM DA3HBIX CUCTIEM UBMEPEHUSL.

ToxnecTBeHHbIE IPe0OPa30BAHUA

Onepupoeamb NOHAMUAMU CMENEHU C Ham)ypPadslbHbIM noKkasamejem, Cmeneru C YyejlblM OmpuyamelbiblM nokasameiem,
BbINOJIHANb npeo6pa306aﬂuﬂ yeiiblx 6blpanC€HMlZ.' oelicmeusi ¢ OOHOYNCHAMU (CJZO.?!C@HM@, evlyumanue, yMHOOfC@Hue), Oeticmeus ¢

MHOcO0H1eHAMU (CﬂOJfC@Hue, evlyumanue, yMHo:)fceHue);

6blNOJIHAMb PA3104#CEHUE MHO2OUIEHO6 HA MHOMCUmMeENU OOHUM U3 CNOCODO08. 8blHECeHUe 3d CK05Ky, cpynnupoeKd, uCnojib306aHue d)OpMy]l

COKpAUWEeHHO20 YMHOMNCEHUA,

8b10€e/15IMb Kea()pam CYMMbL U pA3HOCMU OaHOUﬂeHOG,’
pacmac)bl@amb HA MHoOa M cumenu Kea()pameld mpexyjien,
6blNOJIHAMb l’lp806p6130661Hu}1 Gblpa.?fC'eHMﬁ, coc)epofcamux CMeneHu ¢ yeilbimu ompuyamelbHblMu noKasamejimu, nepexodumb om 3anucu 6

gude cmenemu ¢ yeanvim ompuyamelbHblmM nokasameiem K 3anucu 6 suoe ()p06u,'



®  GLINOIHAMb NPEodPA308aHUSL OPOOHO-PAYUOHATILHBIX BbIPAJICEHULL: COKpaujenue 0pobel, npugedeHue ancedopauieckux opoobeil Kk ooujemy
3HAMeHameno, ClOJCeHUe, YMHOdCeHUe, OeleHue aneebpaudeckux opobetl, 6036edeHue aneedpaudeckol Opodou 6 HAMYPATbHYIO U YEnyio
OMPUYAMENbHYIO CIMENeHb,

®  GLINOIHAMb NPE0OPAZOBAHUS BBIPAINCEHUT, COOEPHCAUUX KEBAOPAMHBLE KOPHIL

®  gblOeNAMb KBAOPAM CYyMMblL ULU PAZHOCMU O8YUTIEHA 8 GbIPAICEHUSIX, COOEPICAUUX KBAOPAMHBLE KOPHU,

®  GbINOIHAMb NPEOOPAZ0BAHUS BLIPANCEHUTL, COOEPAHCAUSUX MOOYITb.

B noBceHeBHOI KU3HHU M IIPH H3YYEHHUH JAPYTUX NPeIMeTOB:

®  GLINOIHAMb NPE0OPAZ0BAHUS U OCUCMEUSL C YUCLAMU, 3ANUCAHHBIMU 8 CMAHOAPMHOM 8UOE;

®  GLINOIHAMb NPE0OPAZOBAHUS ANICEOPAUYECKUX BLIPANCEHUL NPU PeUuleHUU 3a0ad OPY2UX Y4eOHbIX NPeOMemos.

YpaBHeHUsI 1 HEPABEHCTBA

e Onepuposamv NOHAMUAMU. YPABHEHUE, HEPABEHCMBO, KOPEeHb VPABGHEHUs, PeuleHUue HePpA8eHCmed, PABHOCUNIbHBLE YPAGHEHUs, 001acmb
onpeoenenus ypasHeHust (HepaseHcmad, CUCMeMbl YPAGHEHUL WU HEPABEHCNE),

®  pewams TUHEUHble YPAGHEHUS U YPABHEHUS, COOUMbIe K TUHEUHBIM ¢ NOMOWbIO MONCOECMBEHHBIX NPeodPaA306aHULL

®  pewams K6aOpammwvle YPAGHEHUsL U YPAGHEHUS, CBOOUMbLE K KBAOPAMHBIM C NOMOWBIO MONHCOECMBEHHBIX NPE0OPA3068aAHULL

®  pewams OPOOHO-TUHElHbIE YPAGHEHUSL

®  pewams npocmetiviue UppPAYUOHAIbHbIE YPAGHEHUs 8UOA ,,/ f (X =a, \/ f (X) = \/ g (X) ;

peulams ypagHeHus uod x"=a ;
peuiams ypagHeHus CnoCoO0M pasioHCeHUsl HA MHOMCUMENU U 3AMEHbL NePEMEHHO,
UCNONIL3068aMb MEMOO UHMEPBANO08 OJisl peUleHUsl YeablX U OPOOHO-PAYUOHATILHBIX HEPABEHCME,
peuiams TUHeliHble YPAGHEeHUs U HepABeHCMBA C NaAPaMempamu,
peulams HeCloNHCHbIE K8AOPAMHbLe YPAGHEHUS. C NAPAMEMPOM,
peuiams HeCl0HCHbLE CUCEMbL TUHENIHbIX YPAGHEHUL C NapaMempamu,
peulams HeCl0NHCHbLE YPAGHEHUS 8 YEeIblX YUCILAX.
B noBcegHeBHOI )KM3HM M NIPU U3YYeHHUH JPYTHX NPeAMETOB:
® cocmasname U peulams JUHelHble U K8aOpamubvle YPasHe s, YPAGHEHUsl, K HUM C800AWUeCs, CUCTNeMbl TUHEUHbIX YDAGHEeHUl, HepaABeHCME
npu peweruu 3a0ay Opyeux y4eoHvix npeomemos;
®  BLINOIHAMb OYEHKY NPABOoNno0ooUs pe3yibmamos, noay4aemvlx npu peueHuu TUHEHbIX U K8AOPAMHbIX YPAGHEHUL U CUCTNEM JIUHEIIHbIX
VpasHeHull U HepaseHCme Npu peueHuu 3a0ay Opyeux yueOHuIX npeomMemos;
®  gblOUpamb COOmMEemMcmaywue ypaeHeHUs, Hepaeencmed UAU UX cucmemvl OJisl COCMAGNIEHUs MAmeMamuyeckolu Mooenu 3a0aHHOU
PeanvHoU cumyayuu Ui NpUKIaoHol 3a0ayi;



®  yMemb UHMEPNPEMUPOBAMb NOLYYEHHBI NPU pPeueHUU YPAGHeHUs, HepaBeHCmEd UIU CUCMeMbl pe3Vibmam 6 KOHMeKCme 3a0aHHOU
PeanbHOU Cumyayu uiu NPUKIAOHoU 3a0ayu.

DOyHKIUHA

e Onepuposamsv NOHAMUAMU: DHYHKYUOHAILHASA 3ABUCUMOCMb, DYHKYUA, epagux @yukyuu, cnocodwvl 3a0aHus QYHKYuU, apeymeHm u
3HayeHue GyHKyuu, 001Acms ONpPeoeleHUss U MHOMCECNEO 3HAYEeHUU (QYHKYUU, HYAU DYHKYUU, NPOMENCYMKU 3HAKONOCMOAHCIEA, MOHOMOHHOCb
dyHKyuu, yemunocmv/HeuemHoCms QYHKYUU,

® cmpoumb 2pagpuku  TUHEUHOU, KEAOpAMUYHOU @DYHKYuu, 00pamHou NPONOPYUOHANLHOCMU, @OYHKYUU 6uod: Yy =a+——

X+b’

y =x,y=3x y=[x;

®  Ha npumepe K8AOPAMUYHOU (PYHKYUU, UCNOTb306aMb npeobpaszosanus epaguka Gyuxyuu Y=(X) ors nocmpoenus epaghuxos @ynxyuii
y=af (kx+b)+c,

®  COCMAIAMb YPAGHEHUsL NPAMOU NO 3A0AHHBIM YCIIOBUSM. NPOXOOsiell uepe3 08¢ MOYKU ¢ 3A0AHHBIMU KOOPOUHAMAMU, NPOX00sujell Yepes
OAHHYI0 MOYKY U NAPANNENbHOU OAHHOU NPAMOT,

® uccrnedogamsv yHKYUIO no ee epaghuxy;

®  HAXOOUMb MHOJNCECMBO 3HAYUCHULL, HYU, NPOMENCYMKU 3HAKONOCMOSHCMEA, MOHOMOHHOCMU K8AOPAMUYHOU (DYHKYUU,

®  onepuposamv NOHAMUAMU. NOCTIE008AMENbHOCHb, APUPMEMUUECKAsl NPO2PECCUsl, 2e0MeMPUIeCKdst NPOcPecCusl,;

®  pewams 3a0a4u HA APUPMEMUYECKVIO U 2eOMEMPULECKYI0 NPOZPECCUIO.

B noBceHeBHOI1 ;KM3HU M IPU U3YYEeHHH JPYTUX MPEAMETOB:

®  ULIIOCMPUPOBAMb C NOMOWBIO 2PAPUKA PEATbHYIO 3A8UCUMOCTb ULU NPOYECC NO UX XAPAKMEPUCTNIUKAM,

®  UCNONL308AMb CEOUCMBA U 2PAPUK KEAOPAMUYHOU PYHKYUU NPU peuleHuU 3a0ay U3 Opyeux yieoHvlx npeomemos.

TexcToBbIe 3a1aun

e Pewamb npocmvie u CLOACHbIE 3A0aA4U PASHBIX MUNOG, A MAKICE 3A0aYU NOBLIULEHHOU MPYOHOCMU;

®  UCNOIB308AMb PA3HbIE KpAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CLONCHBIX 3a0ay OJisi NOCMPOeHUsl NOUCKOBOU CXeMbl U peleHuss 3a0ay;

®  pazuuamv MOOeNb MEeKCma U MOOelb peuleHus: 3a0adu, KOHCMPYUpo8ams K 0OHOU MOOeNU peuleHusi HeCI0HCHOU 3a0adu paszuble MoOelu
mexcma 3a0ayqu;

®  3HamMb U NPUMEHAMb 00a CNOCOOA NOUCKA peuleHUs 3a0ay (0m mpebo8anus K YCI08UIO U OM YCI08UsL K MPeb08aAHU0),

®  MOOeNUPO8amsv paccyiHcoeHus npu NOUCKe peuenus 3a0a4 ¢ NOMOWbIO epag-cxemvl;

®  gvI0enAMb IMANbL peueHUs 3a0aiU U co0epAHcanue Karcoo2o Imand;

®  yuMemb 6bI0UpPAMbL ONMUMALLHBIU MEMOO peuleHuss 3a0a4u U O0CO3HABAMb 6blOOp Memood, pACCMAMPUSAMyb pPA3IUUHble Memoobl,
HAaxo0umbs pasHvle peuenuss 3a0a4u, eciu 03MONCHO,

®  AHAMU3UPOBAMb 3aMPYOHEHUs NPU PEUeHUU 3a0al,

®  GLINOIHAMb PA3TUYHbIE NPEOOPAZ0BAHUS NPEONONHCEHHOU 3A0aYU, KOHCMPYUPOBAMb HOBblE 340aUll U3 OAHHOLL, 8 MOM YUCLe 00pamHble;



®  UHmMeEpNPemUpoOsams GbIYUCIUMENbHBIE PE3YIbMamyl 8 3a0aue, UCCIe008amyb NOLYYEeHHOe peueHue 3a0a4u,

®  AHATUBUPOBATNL BCEBO3MOIICHBIE CUMYAYUU B3AUMHO20 PACNONONCEHUSL O8YX 00BEKMO8 U U3SMEHEHUe UX XAPAKMEPUCTNUK NPU COBMECTHOM
08UdICEHUU (CKOPOCMb, 8peMsl, pAcCmosHuUe) Npu peuleHuu 3a0ad Ha 08udiceHue 08YX 00beKmMo8 KAK 8 O0OHOM, MAaK U 8 NPOMUBONOJONCHBIX
HanpasieHusx;

®  UCCIe008amb 6CEBO3MONCHBIE CUMYAYUU NPU PeuleHUlU 3a0a Ha O8UdNCEeHUe N0 peKe, PACCMampueams pasHsle CUCMeMbl OMciema,

®  pewams pazHOOOPA3Hble 3A0aYU «HA 4ACMUY,

®  pewams u 000CHOBHIBAMb C80€ peulenue 3a0ay (8bl0eNsAMb MAMEMAMUYECKYI0 OCHOBY) HA HAXOJCOEHUe YACMU YUCIA U YUCIA NO €20
YACMU HA OCHOBE KOHKPEMHO20 CMbICAA OpOOU;

®  0CcOo3HABAMb U 0OBACHAMb UOEHMUYHOCMb 3a0aY PAZHLIX MUNOS, CEA3LIBAIOWUX MPU 8ENUUUHBL (HA pabOMY, HA NOKYNKU, HA O8UdCEeHUe),
8bIOEIAMb IMU BETUUUHBL U OMHOULEHUS MENHCOY HUMU, NPUMEHAMb UX NPU pelleHul 3a0ad, KOHCMPYUpo8ams coOCmeeHHble 3a0ay YKA3AHHbIX MUNos;

®  gademv OCHOBHbIMU MEMOOAMU PeUleHUsl 3A0ay HA CMeCU, CNILA8bL, KOHYEHMPAayuu,
pewams 3a0ayu Ha NPOYEHmMbl, 8 MOM YUCTe, CLONHCHbLE NPOYEHMbL ¢ 0OOCHOBAHUEM, UCTIOIb3YSL PA3HbLE CHOCOObL,
pewams noeudecKue 3a0ayu pasHblMu CROCobamul, 8 mom yucie, ¢ 08yMsi O10KamMu u ¢ mpemst 610KAMU OAHHBIX C ROMOWbIO MAbIUL,
pewams 3a0ayu no KOMOUHAMOPUKe U Meopull 6epOSMHOCHEL HA OCHO8E UCNONIb308AHUS U3YUEHHBIX MeMO0008 U 000CHOBbIBAMb peuleHUe;
pewams HeClodCHble 3a0ayu N0 MamemMamuieckol cmamucmuke;

® o061a0emb OCHOBHLIMU MEMOOAMU peuleHus CIOJHCEMHbIX 3a0ay. apupmemuueckuil, aieedpauveckuti, nepeboop apuUAHMO8,
2eomempuyeckull, epaguieckuil, NPUMEHAMb UX 8 HOBbIX NO CPABHEHUIO C U3VYEHHBIMU CUMYAYUSIX.

B noBce1HeBHOM KU3HHU M IPH U3YUYEHHHU APYTUX NMPEIMETOB:

®  gvIdenAmb NPU peueHuy 3a0a4 XapaKkmepucmuku paccmampusaemoll 6 3adaie cumyayuu, OmiuyHvle Om pedabHulx (me, om KOMOpPbIX
abecmpazuposaniucy), KOHCMpYUposams Hoeble CUMYayuu ¢ y4emom 3Mmux Xapaxkmepucmuk, 8 YaCmHOCMU, Npu peuleHuu 3a0ai Ha KOHYeHmpayuu,
VUUmMuleams NIOMHOCMb GeUieCmed;

® pewamsb U KOHCHMPYUPOBAMb 3A0AYU HA OCHOBE PACCMOMPEHUS PealbHbIX CUmyayuil, 6 KOMOpblX He mpeOyemcs mOouHbll
BLIUUCIUMENbHDIL Pe3YTbman;

®  pewams 3a0a4u HA OBUICEHUE NO PeKe, PACCMAMPUBAsL PA3HblEe CUCMEMbl OMCYemd.

CTaTuCTHKA U TeOpHsi BEPOSITHOCTEH

o Onepuposamv NOHAMUAMU: CMOJIOYAMble U KPY2osble OUdepamMMbl, mabauysbl OGHHbIX, CpeOHee apudmemuyeckoe, MeOUana, Hauboabulee
U HauMeHbvlee 3HaueHUs 8bl00PKU, PaA3ZmMax 6blOOPKU, OUCNEPCUs U CMAHOAPMHOE OMKIOHeHUe, CIYYAUHAsA USMEHYUBOCb,

®  uzsIeKamb UHDOPMAYUIO, NPEOCMABIEHHYI0 8 MADIUYAX, HA OUASPAMMAX, papuKrax;

® cocmaeisames madIUYbl, CMPOUMb OUASPAMMYL U SPAPUKU HA OCHOBE OAHHBIX,

®  onepuposamv NOHAMUAMU. PAKMOPUAT YUCILA, NePeCMAHOBKU U COYemaHus, mpeyeoivHuk Ilackans;

®  NPUMEHAMb NPAGUILO NPOU3BEOEHUs NPU PEUEHUU KOMOUHAMOPHBIX 3a0al,



®  Onepuposamv NOHAMUIMU: CTLYYAUHBIL ONbIM, CYVYALHBIL 86100, UCIbIMAHUE, JTIeMEeHMAapHoe CyYaliHoe coobimue (Ucxo0), Kiaccuiueckoe
onpeoesieHue 8epOAMHOCMU CIYHAUHO20 COObLIMUS, Onepayul Hao CAY4YAUHbLIMU COOLIMUAMU,

®  npedcmasisims UHGOPMAyUio ¢ NOMOWbIO Kpy2oe Jiliepa;

®  pewams 3a0a4u HA BbIYUCTIEHUE BEPOSIMHOCMU C NOOCUEMOM KOIUYECMEd 6APUAHMNOE ¢ NOMOUWBIO KOMOUHAMOPUKU.

B noBceiHeBHOM KU3HM ¥ TIPU U3YYEHHH APYTUX MPEIMETOB:

®  u3BIEKAMb, UHMEPNPEemuposams U npeodpas0evleams UHGopmayuto, npeoCmasieHHyro 6 mabauyax, Ha Ouaepammax, 2epaguxax,
OMPadNCArOWYI0 CEOUCMEA U XAPAKMEPUCUKU PEATIbHbIX NPOYECCO8 U S61EHUIL,

® onpedenamv CMAMUCMUYECKUE XAPAKMEPUCTUKU B8bIOOPOK NO Mabauyam, Ouazpammam, epapukam, 6blNOIHAMb CPABHEHUe 8
3a8UcUMOCmU OM Yeau peweHuss 3a0aqu,

®  OYeHUBamb 6ePOSIMHOCHb PEAIbHBIX COOLIMULL U ABTEHUIL.

HUcropust MaTeMaTHKH

e Xapaxmepuzo6amv 6K1A0 GbLOAIOWUXCSA MAMEMAMUKOS 8 PA3GUMUE MAMEMAMUKY U UHbIX HAVYHBIX obacmetl;

®  NOHUMAMb poib Mamemamuky 6 passumuu Poccuu.

MeToabl MATEMATHKH

o Vcnonv3ys uzyueHnvle Memoovl, NPO8OOUNb 0OKA3AMENbCIEO, 8bINOTHANMb ONPOBEPICEHUE,

®  gvLIOUpamMb U3YUeHHble MEeMOoObl U UX KOMOUHAYUY OJisl PEUEeHUss MAMeMamu4eckux 3a0ay;

®  ucnoiv3o8amsv Mamemamudeckue 3HAHUS OJisl ONUCAHUS 3AKOHOMEPHOCMeU 6 OKpydcaiouell O0elucmeumenbHoCmu U npou38e0eHuUsx
uckyccmea,

®  npuMeHsIMb npocmeriuiue NPOCPAMMHbIE CPEOCMBA U INEKMPOHHO-KOMMYHUKAYUOHHBLE CUCTIEMbL NPU PEUEHUU MAMEMAMUYECKUX 3a0a.



CoaepixkaHue Kypca MaTeMaTHKH 5-6 KJacc.
HartypaabHble ynciaa

Psan narypanpubix uncen. [lecsaTuunas 3anuch HaTypalibHbIX yncesl. OKpyriieHrne HaTypaibHbIX yrcen. KoopanuaTtHsii 1yd. CpaBHEHHE HATYpaIbHBIX
yucen. ClloKeHUEe M BBIUMTAHUE HATypaJdbHbIX yucen. CBOMCTBA CIOXEHHA. YMHOXKEHHE U JICJICHHE HATypaldbHbIX uucen. CBONCTBA yMHOXEHUS.
Jenenue ¢ ocratkoM. CTeneHb YKcia ¢ HaTypalbHBIM IOKa3aTeneM. Perienne TeKCTOBBIX 3a/1a4 apu(METHUECKUMH CIIOCOOaMu.

Apoodu

OObikHOBeHHBIE npobu. IIpaBuibHBIe M HempaBwibHbIe IpoOu. Cmemannble uucia. CpaBHEHHE OOBIKHOBEHHBIX JPOOEH M CMEIIaHHBIX YHCEIL.
Apudmernueckue neicTBUA ¢ OOBIKHOBEHHBIMU JpOOSMU M CMEIIaHHBIMHM 4uciaaMmu. JlecsaTuunble npoou. CpaBHEHUE U OKpYIJIEHHE JECATUYHBIX
npobeit. Apudmernyeckue NEHUCTBUS ¢ JECATUUYHBIMU IpoOsmu. [Ipukunku pesynbTaToB BhluuciaeHUH. [IpeacraBienue necsaTUUHON Opodu B BHUE
OOBIKHOBEHHOM 1po0OH 1 0OBIKHOBEHHOM B BUJe fecsaTuyHOU. IIpouenTsl. HaxoxaeHue npoueHToB oT yucia. HaxoxaeHue yncia no ero nporeHTaMm.
Pemienue TekcToBBIX 33aa4 apu(PMETUYECKMMU CIIOCOOAMH.

Beanuyunbl. 3aBHCHMOCTH MEKAY BEJIMIMHAMHU

Enaunaunb! mvHel, muomanan, o0bEMa, Macchl, BpeMeHU, ckopocTu. [Ipumepsl 3aBucUMOCTel Mexy BennuuHamu. IlpencraBienue 3aBucUMocCTed B
Buje popmyi. Beruucnenus no popmynam.

Yucaosbie 1 OYKBeHHbIC BbIPAKECHHA. Y PABHEHUSI.

YucnaoBbie BBIPAXKCHUS. 3HadYeHUE YHCIOBOIO BBIPAXKCHUA. HOpﬂZ[OK JIECTBUM B YHCIIOBBIX BBIPpAXKCHUAX. BYKBCHHBIG BBIPAKCHUS. cDOpMy.]'II:I.
ypaBHCHI/IH. KOpCHL YpaBHCHUS. OCHOBHBIEC CBOMCTBA ypaBHeHHﬁ. PenieHne TeKCTOBBIX 3a71a4 C TOMOIIBIO ypaBHeHHﬁ.

JIEeMEHTBI CTATHCTHKH, BepOATHOCTH. KoMOMHaTOpHBbIE 32124
IIpencraBnenue AaHHBIX B BUJE Tabnull, rpa¢pukos. Cpennee apupmernyeckoe. CpeaHee 3HaueHUE BEJTMUMHBL. PereHre KoMOMHATOPHBIX 3ajay.
I'eomerpuueckue ¢purypol. U3mepeHus reoMmeTpu4ecKMX BeJTUYUH

Otpezok. Iloctpoenune otpeska. [nuHa oTpes3ka, jsomaHoil. M3MmepeHune MJIMHBI OTpe3Ka, MOCTPOEHUE OTpe3Ka 3anaHHO umHbL [lepumerp
MHoroyroiabHuka. [lnockocts. [Ipamas. Jyd. Yroa. Buasl yrinos. ['pagycnas mepa yria. IsMepeHne u mocTpoeHue yriioB ¢ MOMOIIbIO TPAaHCHIOPTHPA.
[Mpsamoyronpauk. KBagpar. Tpeyronsuuk. Bunbl TpeyronsaukoB. PaBeHctBo duryp. [lonstue u cBoiicTBa ruiomanu. [nomans npsiMOyroibHUKa U



kBagpara. Ock cumMMmeTpuu Gurypsl. Harnsaasle npeicTaBieHusl O MPOCTPAHCTBEHHBIX (UTypax: MPsIMOYTOJIbHBIN nmapasuienenunen, kyo. [Ipumepst
pa3BEPTOK MHOTOTpaHHUKOB. [loHsTHE U CBOIicTBAa 00BbEMa. OOBEM MPSIMOYTOIBHOTO MapajuIeenuIe1a U Kyoa.

MareMaTHKa B HCTOPUIECCKOM PasBUTHH

Pumckas cuctema cumncnenus. [Tozunmnonneie cucteMsl cuucienns. O6o3nayenue nudp B pesneit Pycu. Crapunnsie Mepsl JyinHBL. BBeaeHue Merpa
KaK eIMHULBI AnuHbl. MeTtpuueckas cuctema mep B Poccuu, B EBporie. Uctopust hopmupoBanusi maremarndeckux cuMBojioB. [Ipo6u B Basuiowne,
Erunrte, Pume, nHa Pycu. OtkpbiTHe necsatuuHbIX ApoOed. Mup mpocteix umcen. 3oiotoe cedeHue. Yucno Hyib. [losBienue oTpumaTeIbHBIX
yucen.JI.®. Maruuukuit. [1.JI. YeOwimes. A.H. Konmoropos.

Conepkanue Kypca MaTeMaTuKu (MOIyJab ajaredopa) 7-9 kjacc.
Anredpanyeckne BbIPaKeHUsI.

BolpaxkeHue ¢ nepeMeHHbIMU. 3HAUYE€HUE BBIPAKEHUS cliepeMEHHbIMU. JlomycTuMble 3HaueHus nepeMeHHbIX. ToxaecTtBo. ToxkaecTBEeHHbIE
npeoOpa3oBaHusl ainredpanyeckux BbIpakeHHH. [lokas3arenbcTBO ToxzaecTB. CTeneHb C HAaTypalbHBIM IOKa3aTeneM M e€ cBocTBa. OJHOWIEHBI.
OpnowrieH ctanaapTHoro Buja. CreneHb ogHowieHa. MHorounensl. MHorowieH craniapTHoro Buja. Crenenb MHorowieHa. CioxeHue, BBIYMTaHUE U
YMHOXEHHE MHOTO4JICHOB.

OcnosHas yenb — BBIPAOdOTATh yMEHHUE BBIMOIHATH IPe0Opa30BaHUs pallMOHATBHBIX BEIPAKCHUH.

DopMysbl COKPAIIEHHOTO YMHOXKEHUS: KBAApaT CyMMbl U KBaJpaT Pa3HOCTH JBYX BBIPAKEHUH, IPOU3BENECHNE PA3HOCTH U CYMMBI JIBYX BBIPaKCHHI.
Pa3noxxeHne MHOrouwieHa Ha MHOKUTENU. BriHeceHne 0011ero MHOXKUTENS 32 CKOOKH. Metoa rpynnupoBKU. Pa3HOCTh KBagpaToB JBYX BBIPAKEHMIA.
CymMa U pa3HOCTh KyOOB IBYX BbIpakeHHH. KBagpaTHblil Tpéxunen. Kopenb kBagpaTHoro tpéxuieHa. CBOHCTBa KBaJpaTHOIO TPEXUIEHA.

PasnoxxeHne kBagpaTHOro TpéxuieHa Ha MHOXKUTENU. PannonansHble BelpaxkeHus. Llenbie BeipaxkeHus. J[poOHble BbipaxeHus. ParmonansHas 1po0b.
OcHOBHOE CBOWCTBO palMoHaibHOU ApoOu. ClokeHue, BbIUMTaHHE, YMHOXKEHHME U JEJeHHE PalMOHAJIbHBIX JpoOeil. Bo3BeneHue pannoHaIbHON
npobu B cTeneHb. ToXIeCTBEHHbIE IPe0Opa30BaHusl pallMOHANbHBIX BeIpakeHUH. CTeneHb ¢ LenbIM IoKa3aTeneM U e€ cBoiicTBa. KBaapaTHble KOpHHU.
Apudmernueckuil KBaJpaTHbBII KOPEHb U €ro CBOWCTBA. ToX/1eCTBEHHbIE TPe0Opa30BaHts BEIpAXKEHUI, coiepKaluX KBaJpaTHbIE KOPHH.

PanuonanbHbie 1poon.
Panmonanehass apo6b. OcHOBHOE CBOMCTBO JpoOH, cokpaineHue apoOeld. ToxkaecTBeHHble NpeoOpa3oBaHUS PALMOHAIBHBIX  BbIpAaKEHUH.

OyHKIMS y = K u ee rpaduk.
X

OcHognas yenb — BeIpadOTaTh YMEHUE BBIMIOJIHATH TOKIECTBEHHBIE IPe0Opa30BaHUs PAllMOHAIBHBIX BHIPAKEHUH.
Tak kak AeHCTBUS C pallMOHAIBHBIMHU APOOSMHU CYHIECTBEHHBIM 00pa30oM ONMUPAIOTCS HA JIEHCTBHUA C MHOTOWJICHAMH, TO B Hayaje TeMbl HEOOXO0AUMO
MOBTOPUTH C YYAIIUMHUCS TPeoOpa30BaHUs LIETbIX BhIPAKEHUH.



['maBHOE MeCTO B JJaHHOW TeMe 3aHMMAIOT AITOPUTMBI NEHCTBUN OpoOsMH. Yyamuecs MOJKHBI MOHUMATh, YTO CYMMY, Pa3HOCTh, MPOU3BEICHHUE H
yacTHOe ApoOel Bceria MOXKHO MpeACTaBUTh B Buze 1podu. [Ipuobperaemble B TaHHOM TeMe YMEHUS BBIMOJIHATH CII0KEHHE, BBIUUTAHUE, YMHOKEHUE
U jeneHue ApoOel SBISIOTCS OMOPHBIMU IMPEOOpa3oBaHMSX JPOOHBIX BbIpakeHUH. [lodToMy UM clieqyeT yaenuTh 0co00e BHUMAaHUE.
HenenecooOpa3sHo nepexoauTs K KOMOMHUPOBAHHBIM 3a/laHUsSM Ha BCe JACUCTBUS C JIPOOSMU Mpexse, ueM OyAy YCBOEHBI OCHOBHBIE aJTOPUTMBL.
3amaHus Ha Bce JEUCTBUS C APOOSIMH HE JIOJDKHBI OBITh H3JIMITHE TPOMO3JKUMH U TPyHOeMKUMHU. [Ipy HaXOXJIEeHUHM 3HAYCHHN IPOoOei maroTcs
3a/IaHMs Ha BBIYMCIICHUSI C TIOMOILIBIO KaJIbKYJIATOpa. B TaHHON Teme paclIMpstOTCs CBEJEHUs O CTAaTUCTUYECKHX XapaKTepHCTHKax. Bpoaurcs

N K
IOHATHUEC CPEAHETO TaPMOHHUYECKOTI'O pAda IMMOJTOXKUTEIIbHBIX YUCEII. I/IzyquI/Ie TEMBI 3aBCpIIACTCA PaCCMOTPEHUEM CBOMCTB Fpa(i)I/IKa(l)yHKI_II/II/I y=—\
X

CTteneHb C eJbIM MOKAa3aTe/JeM. JJIeMeHThbl CTATHCTHKH.

Crenenb ¢ LETbIM TOKa3zaTreleM U ee cBoiicTBa. CranmapTHbI Buj uucia. HavanbHple cBeneHust 00 OpraHM3alldd CTaTUCTHUYECKHUX
HCCIIENOBaHUI.

OcHosnas yenb — BBIPAOOTaTh YMEHWE NPUMEHSTh CBOWCTB, CTENEHU C IIEJIBIM IOKAa3aTeJIeM B BBIYHMCICHUSIX M MPeoOpa3OBaHMIX
chopMUPOBATH HAYANIBHBIE MTPEICTABICHUS O COOPE U TPYNIUPOBKE CTATUCTUYECKUX JAaHHBIX, UX HATJIATHON UHTEPIPETAIIH.

B »T0it Teme GopMynupyroTcs CBOMCTBA CTENEHU C IIEJIBIM IMOKa3areiaeM. MeToja JA0Ka3aTeabCTBa THX CBOMCTB MOKA3bIBAETCS HA NIPUMEPE
YMHOKEHHSI CTEIIEHEN C OJAMHAKOBBIMU OCHOBAaHUAMM. JlaeTcs MOHATHE O 3allMCH YKCIIa B CTaHIApTHOM Bujie. [IpuBoaaTcs npumepsl HCIOIb30BaHUS
TaKoM 3anmucyu B pU3UKe, TEXHUKE U IPYrUX 001acTsIX 3HAHUH.

VYyamuecss monay4yaloT HadajdbHbIe NPEACTaBICHHUS 00 OpraHU3allMyd CTATUCTUYECKUX uccienoBaHuii. OHU 3HAKOMSTCS C TMOHSATHSIMHU
TeHEpAIbHOW W BBIOOPOYHOM COBOKYMHOCTH. [IpuUBOASTCS NpUMEpHl MNPEACTAaBICHUS CTAaTUCTUYECKUX JIAHHBIX B BHJE TaOJUIl YacTOT H
OTHOCHUTENBHBIX YacTOT. YUaluMcsl MpeJIaraloTcs 3a/laHusl Ha HaXO0XKJIECHHE 10 TaOJIMIle YacTOT TaKUX CTATUCTUYECKUX XapPaKTEPUCTHUK, KaK CpellHee
apudMeTnyecKoe, MoJa, pasMmax. PaccMaTpuBaeTcs BONMPOC O HAMISIIHOW WHTEPHIPETAlMU CTATUCTUYECKON HH(popMaiuu. V3BecTHhIE ydaliumcs
CHOCOOBI HATJISITHOTO TPEACTABICHUS CTATUCTHUYECKHUX JAaHHBIX C MOMOIIBIO CTONOYATHIX M KPYTOBBIX AHArpaMM paCIIMPSIOTCA 3a CUET BBEACHHUS
TaKuX MOHATUN, KaK TOJIMTOH ¥ TUCTOTpaMMa.

KBaaparnbie kopHH.

[Tonsite 00 wuppanuoHanbHbIX uncnax. OOmIMe cBeAeHHs O JeHCTBUTENbHBIX unciax. KBagpaTHeiii kopeHb. [loHATHE O HaxoXIeHHUH
MPUOIMKEHHOTO 3HA4YeHHsI KBaapaTHOTO KopHs. CBoiicTBa KBaJpaTHBIX KopHed. [IpeoOpazoBaHusi BBIpaXEHUN, COAEPIKAIIMX KBaJIpaTHbIE KOPHHU.
OyHKIMS y = Jx , ee coiicTea n rpaduxk.

OcHosHas yenb — CUCTEMATH3UPOBATh CBENICHUS O PallMOHAJBHBIX YMCIAX W JaTh MPEICTaBICHUE 00 MPPAIMOHAIBHBIX YHUCIAX, PACIINPUB
TEM CaMbIM MIOHSITHE O YUCIIE; BRIPA00OTAaTh YMEHHE BHITIOTHATH MPeoOpa3oBaHUs BRIPAXKECHUM, COJIEPKAIINX KBaIPATHBIE KOPHHU.

B nanHo# TeMe ydammecs morydaroT HadaJdbHOE MPEACTABICHUE O MOHATHU NCUCTBUTENIBHOTO urciia. C 3TOH 1enbio 0000MIal0TCsI U3BECTHBIC
ydalmMcs CBEIEHHUS O PAUMOHAIBHBIX yucaax. Jlid BBEACHHUS NOHATHS UPPALMOHAIBHOIO YMCIIA UCIIOJIb3YETCS UHTYUTUBHO IPEACTABIECHHUE O TOM,
YTO KaXIblil OTPE30K MMEET JUIMHY U TOTOMY Ka)XJ0il TOYKE KOOPAMHATHOW MPSMOW COOTBETCTBYET HEKOTOpoe uucio. [lokaspiBaeTcs, 4TO
CYIIECTBYIOT TOUKH, HE UMEIOIINE PAIIHOHATHHBIX a0CITUCC.



HpI/I BBCACHHU MOHATHUA KOPHA MOJIC3HO O3HAKOMUTD YHAIIUXCA C HAXOKIACHUCM KOpHGI\/'I C MOMOIIBIO KAJILKYJIATOPA.
OCHOBHOE BHHMAaHHE YACICTCA ITOHATHUIO apI/I(bMCTI/I‘ICCKOFO KBaApaTHOI'0 KOPHA H CBOMCTBaM apI/I(bMCTI/I‘ICCKI/IX KBaJIpaTHbIX KOpHeﬁ.

[ .2
HOKaSBIBaI-OTCH TEOPEMBI O KOPHE M3 NPOU3ZBEACHHUA U I[pO6I/I, a TaK¥XK€ TOXKACCTBO a = |a| , KOTOPBIC ITOJY4YarOT IPUMCHCHHUE B Hp606pa3OBaHI/IHX

BBIpa)KGHHfI, COACPpNKAIINUX KBAJAPATHBIC KOPHH. CHGHI/IEUIBHOG BHUMAHHUEC YACIISACTCA OCBO60}KI[6HI/IIO OT UppallOHAJIBHOCTH B 3HAMCHATCIIC ,I[pO6I/I B

a a
Jb'Jb+e

U B Kypcax reOMeTpuH, ajareOpsl U HaYasl aHajIu3a.

BBIPAXCHUAX BHUIA . yMeHI/ICHp606paSOBBIBaTI) BBIPpAXCHUS, COACPKAIIUE KOPHU, 4ACTO UCIIOJIB3YCTCA KaK B CaAMOM KYpCE anre6pbl, TaK

[Ipomomxaercs pabora Mo pa3BUTHIO (YHKIIMOHATBHBIX NPEICTABICHHN ydamuxcs. PaccmarpuBaroTcs QyHKIHUS O = Jé, ee caoiictBa u

" 2
rpaduk. [Ipy u3ydenun QyHKIUM y = /x OKa3bIBAETCS €€ B3aUMOCBSI3b ¢ (QyHKIMEH y = X°, rae X > 0.

KBaaparnbie ypaBHeHHUs.

KBanparnoe ypaBHeHne. @opmyiia KOPHEW KBaJpaTHOIO ypaBHEHUs. PelieHHe palMOHAIBHBIX ypaBHEHUW. Pemienue 3agad, mpuBOASIIMX K
KBaJPAaTHBIM YPAaBHEHUSIM U MIPOCTEUILINM PAllMOHAIbHBIM YPABHEHUSM.

Ocnosnasi yenb — BBIPAOOTATh YMCHHS pPEIIATh KBAJIPAaTHBIC YPABHCHHSI W TPOCTCHINME pPAlMOHAIBHBIC ypAaBHEHUS M MPUMEHSITh HX K
pELIEHUIO 3a/1a4.

B nHauane Tembl IPUBOAATCS MPUMEPHI PEIICHUS HETOIHBIX KBaJPATHBIX YpaBHEHUN. DTOT MaTepual cUcTeMaTu3upyeTcs. PaccmaTpuBaroTcs
AITOPUTMbI PEIICHHS HEMOJHBIX KBaPATHBIX YPABHEHUH pa3IMuHOTO BUJIA.

OcHOBHOE BHUMAaHHE CIIEIYET yETUTh PEIICHUIO YPaBHEHUH BUIA ax’+ bx + ¢ = 0, roe a # 0, c ucnosnp3oBanueM (Hopmysbl KopHeil. B manHoit
TeMe ydaluecs: 3HakoMATcs ¢ GpopmynamMu Buera, BhIpakalOIMMU CBsI3b MEXKAY KOPHSIMHU KBaJpaTHOTO ypaBHEHHs U ero kodddunuenramu. OHu
HCTOJIb3YIOTCS B JAJBHEUILIEM MPH T0KA3aTEIbCTBE TEOPEMBI O PA3JI0KEHUH KBAIPATHOTO TPEXUJIEHA HA IMHEHBIE MHOKUTEIH.

VYyamuecs: oBnazeBalOT CIOCOOOM pelieHUs APOOHBIX PAlMOHANBHBIX YPaBHEHHM, KOTOPBIM COCTOUT B TOM, YTO PEIICHHE TAaKUX ypaBHEHUMN
CBOJIUTCS K PEHIEHUIO COOTBETCTBYIOIIUX LEIbIX YPABHEHUH € MOCIEAYIOIIUM UCKIFOUEHUEM MIOCTOPOHHUX KOPHEH.

N3yuenune naHHOM T€MBI MTO3BOJISET CYIIECTBEHHO PACIIMPUTB allllapaT ypaBHEHUM, UCIIOIb3YEMBIX [l PELIEHUs TEKCTOBBIX 3aady.

Hepasencrsa.

UucnoBele HEPABEHCTBA M UX CBOKCTBA. llowiieHHOE ClIOKEHHE WU YMHOXKEHHME UYMCIIOBBIX HEpPAaBEHCTB. JIMHENHBIE HEpaBEHCTBA C OJHOM
MEPEMEHHOMN U UX CUCTEMBI.

OcHogHasi  yeib — O3HAKOMHUTBH yYaIllUXCS C MPUMEHEHHE: HEPABEHCTB I OIICHKH 3HAUEHUH BBIPAKEHUH, BBIpAOOTaTh YMEHHE pellaTh
JMHEWHbIE HEPABEHCTBA C OJHOW MEPEeMEHHON U UX cucTeMbl. CBOMCTBA YUCIOBBIX HEPABEHCTB COCTABIIAIOT Ty 0a3y, Ha KOTOPOW OCHOBAHO pPEIICHUE
JINHEMHBIX HEPABEHCTB C OAHON MEPEMEHHOU. T peMbl O MOYJIEHHOM CIIOKEHUHU U YMHOXEHUHU HEPABEHCTB HAXOJUTH NPUMEHEHUE IIPU BBIITOJIHEHUN
MPOCTEUININX YIMPAKHEHUN HA OIEHKY BBIPAXKEHUW MO METOMY TpaHHIl. BBOASTCS MOHATHS aOCOMIOTHOW MOTPEIIHOCTA M TOYHOCTH TPHOTUKEHUS,
OTHOCUTEJIBHOW MOTPEMIHOCTH. Y MEHHS NTPOBOAUTD JEAYKTUBHBIE PACCYKACHUA MOJYy4YarOT Pa3BUTUE KAK IMPU J0KA3ATEIbCTBAX YKAa3aHHBIX TEOPEM,
TaK Y MPH BBINOJHEHUH YIIPAKHEHUN HA JI0KA3aTeIbCTBA HEPABEHCTB.



B cBsi3u ¢ pemieHneM JMHEHHBIX HEPABEHCTB C OJHOW MEPEMEHHO: JAeTCs MOHATUE O YMCIIOBBIX MPOMEXYTKaX, BBOJSATCS COOTBETCTBYIOIINE
Ha3BaHUs U 0003HaueHHs. PaccMOTpeHHIO CHCTEM HEpaBEHCTB OJHOM IEpPEeMEHHOM MpeJIIeCTBYeT O3HAKOMIICHHE YYalUuXCsi C IOHATHAMU
nepeceueHust 1 00beTMHEHNS MHOXKECTB.

[Tpu perieHNM HEPABEHCTB UCIOJIB3YIOTCS CBOMCTBA PaBHOCHIIBHBIX HEPABEHCTB, KOTOPBIE Pa3bsCHIIOTCA Ha KOHKPETHBIX puMepax. Ocoboe
BHUMAaHHUE CIICIyeT YICIUTh OTPa0OTKE YMEHHMs peliaTr MpPOCTeHIIMe HepaBeHCTBa BHIa ax>D, ax <b, OCTaHOBHMBLIMCH CHELMAIBLHO Ha Ciydae,
xormaa<0.

B oroit Teme paccMmarpuBaeTCs TaKXKE PELIEHUE CUCTEM ABYX JMHEHHBIX HEPAaBEHCTB C OJHOW IIEPEMEHHOM, B YAaCTHOCTU TaKUX, KOTOPBIE
3aIMcaHbl B BUJIE IBOMHBIX HEPABEHCTB.

KBanparuynas ¢pyHkuus.

@yukims. CoiicTBa GyHKImiA. KBaapaTHbI TpexuieH. PasnoxeHne KBaapaTHOro TpexdieHa Ha MuoxuTenn. OyHkius y = ax” + bx + ¢, ee
cBoricTBa u rpaduk. CreneHHast QyHKIIHSL.

OcnoséHnas yenb — PACUIMPUTH CBEACHUS O CBOMCTBAX (PyHKIMI, 03HAKOMUTH YYaIIUXCs CO CBOMCTBaMU M rpa)uKOM KBaJpaTUUHON (QyHKIIMH.

I

B Hauazne Tembl cucTeMaTH3UPYIOTCs CBeeHUs O (QyHKUUAX. [IOBTOPSIIOTCS OCHOBHBIE MOHATHS: (DYHKIMS, apryMEeHT, 001acTh OIpeaeIeHUs
¢bynkuuu, rpaduk. JlaroTcs MOHATHS O BO3pAaCTaHUM M YObIBaHMM (DYHKIIMH, TPOMEXKYTKax 3HAKOM IOCTOSHCTBA. TeM caMbIM co3naercs 0aza
JUIl yCBOEHMsI CBOMCTB KBaJpaTUUHOW M CTENEHHOW (YHKIMH, a Takxke A AajgbHeWHero yriayoseHus (yHKIMOHAJIBHBIX NPEICTaBICHUN MpU
M3YyYEHHUH Kypca anreOpbl 1 Hadasl aHaIu3a.

[ToaAroTOBUTENBHBIM IIATOM K MU3YYEHHMIO CBOWCTB KBAJpaTHMYHON (DYHKIMHM SBISETCS TakKXKe pacCMOTPEHHME BOMNpOca O KBaJpaTHOM
TPEXUIICHE U €T0 KOPHSX, BBIJICIIEHUH KBaIpaTa JIBy4IeHa U3 KBaPaTHOTO TPEXUWICHA, Pa3JIOKEHUH KBaIPaTHOTO TPEXWICHA HA MHOXKHUTEIIH.

V3yueHne KBafpaTHIHOW (QYHKIMHA HAYMHACTCA C PACCMOTPEHWs (YHKIMH y = ax’, ee CBOHCTB M OCOGEHHOCTEH rpaduka, a TAKKe APYTHX
YaCTHBIX BHJIOB KBaJPATHUHON ByHKIMH — QYHKIHI y = ax’ + b, y = a (x - m)?. DTH CBEICHNS HCTIONB3YIOTCS [PH M3YYCHNH CBOWCTB KBAPATHYHOM
¢byHkuuu obuero Buaa. BaxxHo, 4ToObl yyamuecs: MOHSIIN, YTO rpaduK QyHKIUN Y = ax? + bx + ¢ Moxer GbITb nojry4yeH u3 rpaduka QyHKIHUU y =
ax’c TOMOIIBIO JBYX MapalIeIbHBIX IepeHocoB. IIpHemsl mocTpoeHus rpaduka GyHKIMM Y = ax’ + bx + ¢ OTpabGaTHIBAIOTCS HA KOHKPETHBIX
npumMepax. IIpu 3Tom ocoboe BHUMaHUE ClieAyeT YACTUTh (OPMHUPOBAHUIO Y yUAIIUXCS YMEHMsI YKa3bIBaTh KOOPIUHATHI BEPIIMHBI TapaboJibl, ee 0Ch
CHMMETpPHH, HAaIlpaBJICHHE BETBEH 1MapadoIIbl.

[Tpu u3yueHnn 3TOM TeMbl JalbHEIIee pa3BUTHE MOTy4aeT yMEHUE HaXOUTh MO rpaduKy MPOMEKYTKH BO3pacTaHUs U yObIBaHUS (PYHKLIUH, a
TaKXKe MPOMEXKYTKH, B KOTOPBIX (DYHKIIHS COXPaHSET 3HAK.

Vuariuecs: 3HAKOMSITCSL CO CBOWCTBAMH CTETIEHHON (YHKIMH Y = X HPH YETHOM W HEYETHOM HATYPAIbHOM MOKa3arese 1. BBOAUTCS MOHATHE
KOpHs ra-ii crtemeHn. OHM TOJy4arOT TIPEACTABICHHWE O HAXOXKICHHH 3HAYCHWH KOPHS C IOMOIIBI0 KAIBKYIATOpa, TPUYEM BBIpaOOTKa
COOTBETCTBYIOILINX YMEHHI He Tpebyercs.

HepaBeHcTBa ¢ 01HOI IepeMeHHOM

Lenbie ypaBHeHus. J{poOHbIe pariioHaIbHBIe ypaBHeHUs. HepaBeHCTBa BTOPOH CTENIEHH ¢ OJTHON IIepeMEeHHOM. MeTo1 HHTEepPBaJIOB.



OcnosHas yenrb — CUCTEMATH3UPOBATh U 000OIIUTH CBECHHS O PEIICHUH LENbIX U IPOOHBIX PAllMOHAIBHBIX YPAaBHEHUN C OHOM MepeMEeHHOMH,
chopMHUpPOBaTh YMEHHUE PEIIaTh HEPABCHCTBA BUIA ax? + bx + ¢ >0 wm ax® + bx + ¢ <0, rze a # 0.

B 3710i1 Teme 3aBepIuaeTcst U3y4eHHE pallOHAIBHBIX YPaBHEHUH C OJHOM MepeMeHHOW. B CBsI3M ¢ 3TUM MPOBOIMUTCS HEKOTOpOEe 0000IICHHE U
yriyOieHue cBeeHni 00 ypaBHEHUSX. BBOIATCS MOHATHS L€JI0r0 pallMOHAIBHOIO YPAaBHEHHS U €ro CTEHEHM. YUalluecs 3HAKOMATCS C pelIeHueM
YPAaBHEHUN TPETbEM CTENEHW U YETBEPTOM CTEIEHHU C MOMOILBIO PA3JIOKEHUS HA MHOKHUTEIU M BBEACHHUS BCIIOMOIATEJIBHOM IlepeMeHHON. Meton
pellieHs] YpPaBHEHUH IIyTeM BBEIEHHS BCIIOMOTaTENbHBIX IIEPEMEHHBIX OyAeT LIMPOKO HCHOJIb30BaThCsA B JlaJIbHEHIIEM @pU peLIeHUH
TPUTOHOMETPHUYECKUX, JIOTAPU(PMUIECKUX U JPYTUX BUIOB YPAaBHEHUH.

Pacmupsirores cBeieHUs 0 pelieHUH APOOHBIX PALMOHAIbHBIX YPABHEHUH. Ydaluecs 3HaKOMSTCS C HEKOTOPbIMM CIELUAIbHBIMU IpUEMaMu
peLICHUs TAKUX YPaBHCHUH.

®opmMupoBaHuEe YMEHUH pelllaTh HEPABEHCTBA BUJIA ax’+bx ++ ¢ >0 mm ax’ + bx + ¢<O, rae a # 0, OCYLIECTBIIIETCS C ONIOPOM Ha CBEIECHUS
0 TpaduKe KBAJAPATUIHON (YHKITUH.

VYyamuecs: 3HaKOMATCS C METOZOM MHTEPBAJIOB, C TOMOLIBIO0 KOTOPOT'O PEIIAIOTCS HECIOXKHBIE PALIMOHAIBHBIE HEPABEHCTBA.

HepaBeHcTBa ¢ ABYMs NepeMeHHbIMU

VYpaBHeHHe ¢ IBYyMs IepeMeHHbIMHU M ero rpaguk. CucteMbl ypaBHEHUN BTOpOW cTeneHu. PelieHue 3agad ¢ NOMOIBIO CUCTEM ypaBHEHUH
BTOpOM creneHn. HepaBeHCTBa ¢ 1ByMsI IEPEMEHHBIMU U UX CUCTEMBI.

OcnosHnas yenb — BbIpabOTaTh YMEHUE pelllaTh MPOCTEHIINE CUCTEMBI, COJAEpXKallle YpaBHEHHE BTOPON CTENEHU C ABYMs NEpEMEHHBIMU, U
TEKCTOBBIE 3a/1a4 C IOMOILBIO COCTABIICHUS TAKUX CUCTEM.

B naHHO# Teme 3aBeplIaeTCs M3y4YE€HUE CUCTEM YpaBHEHHUH € JBYyMs NepeMeHHbIMH. OCHOBHOE BHUMAaHHE YAENAETCS CUCTEMAaM, B KOTOPBIX
OJIHO M3 YPABHEHHI NIEPBOM CTENEHU, a APYroe€ BTOPOI.

M3BecTHBIN yyamuMmcsl croco® MOACTAaHOBKM HAaXOJIUT 37eCh JajbHEWIlee NMPUMEHEHUE U MO3BOJSET CBOJUTH PEIICHHE TaKUX CHCTEM K
PELIEHUIO KBAJPATHOIO YPABHEHUS.

O3HaKkOMJIEHHE YYalIUXCsl ¢ MPUMEPaMU CHUCTEM YPaBHEHHUI C JABYMS MEpPEeMEHHBIMH, B KOTOPHIX 00a YpaBHEHHUS BTOPOW CTENEHM, JOJDKHO
OCYHIECTBJIATHCA € JOCTATOYHOM OCTOPOKHOCTBIO M OTPAaHUYMBATHCA MPOCTEUIIMMHU IPUMEPAMU.

[TpuBneueHre M3BECTHBIX YYalIUMcs I'padUKOB MO3BOJSIET MPUBECTH NMPUMEPHI IpapUuecKoro pemeHus cucteM ypaBHeHHil. C MOMOIIbIO
rpaduyecKuX MpeCTaBICHUH MOXKHO HAIJISIIHO MOKA3aTh YYalIUMCs, YTO CUCTEMBI JIBYX YpaBHEHHI C JBYMsI IEPEMEHHBIMU: BTOPOIl CTEMEHH MOTYT
HUMETh OJHO, [1BA, TPU, YETBIPE PEILICHUS WIA HE UMETh PEIICHUM.

Pa3paboranHblii MaTeMaTHYeCKU ammapaT MO3BOJIIET CYIIECTBEHHO PaCIIMPHUTh KIACC COJEp)KaTelbHBIX TEKCTOBBIX 3a/lad, PElIaeMbIX C
IIOMOILIBIO CUCTEM YPAaBHEHUM.

N3yuenue Tembl 3aBeplIaeTCs BBEACHUEM IMOHITHI HEPABEHCTBA JIBYMsI IEPEMEHHBIMU M CHCTEMBI HEPAaBEHCTB C JBYMs IE€PEMEHHBIMHU.
Ceenenuss o rpadukax ypaBHEHUH € JBYMsl IMEPEMEHHBIMH HCHOJB3YIOTCS MPU WIUIIOCTPALUMU MHOMKECTB PEIICHUH HEKOTOPBIX MPOCTEHUIINX
HEPABEHCTB C JBYMs IEPEMEHHBIMU U UX CHCTEM.

DJIeMeHTHI NPUKJIATHONH MaTeMAaTHKH.



Marematnueckoe MopaenupoBanue. [IpouneHtHeie pacueTsl. [IpubnuxkeHHple BbluncleHUS. (OCHOBHBIE MpaBuia KOMOWHATOPHKH.
OTHOCHUTENBHAS YaCTOTa U BEPOSITHOCTD cliydaiiHOTo coObITHA. Kitaccuueckoe onpenenenre BepossTHOCTH. HavanbHbIe CBEICHUS O CTaTUCTHUKE.

OcHogHasi yenb — 03HAKOMUTH YYaIIUXCSl C TOHSATHSMH IMEPECTAHOBKH, PAa3MEIICHHS, COYCTAHUS U COOTBETCTBYIOIIMMH (POPMYJIAMHU JUIS
MOZICUeTa UX YKCJIa; BBECTH MOHITHS OTHOCUTEIBHON YaCTOTHI U BEPOSTHOCTH CIIYYaiHOTO COOBITHS.

N3ydyenne TemMbl HAUMHAETCS C PEUICHUS 3a/a4, B KOTOPBIX TPEOYeTCs COCTAaBUTh T€ WJIM WHBbIC KOMOWHAIIUU 3JIEMEHTOB U IMOJICYUTATh UX
gucino. Pa3zpacHsIETCS KOMOMHATOPHOE MPABWIO YMHOXKEHHS, KOTOPOE HCIIOIB3YeTCS B JajdbHEWIEeM TpH BbIBOAC (hopMyn aid mojacueTa 4ucia
MePEeCTaHOBOK, pa3MelIeHU U coueTanuil. [Ipw M3ydeHHH TaHHOTO MaTepuaga HeOOXOAMMO OOpPATUTh BHUMAHHE yUYAIIMXCS Ha Pa3lIu4Hue MOHATHMA
«pa3MeIICHUE» U «COYeTaHue», ChOPMHUPOBATH Y HUX YMEHHUE OMPEIEATh, O KAKOM BHJIe KOMOMHAIIMI HIET pPeYb B 3aa4e.

B nmanHOIi Teme ydamuecs 3HAKOMATCS C HAYAIbHBIMU CBEACHHUSIMH M3 TEOPHH BEPOSITHOCTEH. BBOISTCS MOHATHS «CIydallHOE COOBITHEY,
«OTHOCHUTENbHASI YaCTOTa», «BEPOSATHOCTH CIy4ailHOro COOBITHS». PaccMaTpuBAarOTCS CTaTUCTUYECKH M KIIACCHYECKHI MOAXOABI K OMPEIeNICHUI0
BEPOSITHOCTH CITy4alHOTO COOBITHA. BakHO 00OpaTUTh BHUMAHUE yUYaIUXCSl HA TO, YTO KJIACCUYECKOE OMPEIEICHUE BEPOATHOCTH MOXXHO IMPUMEHSTh
TOJIBKO K TAKMM MOJICJISIM PEAJIbHBIX COOBITHH, B KOTOPBIX BCE MCXO/IbI SBJISIFOTCS PABHOBO3MOXXHBIMH.

YucjoBbIe NOCJIEI0BATEIbLHOCTH.

YucnoBble MOCIENOBATENbHOCTU. ApubMeTHUecKkas U reoMerpuueckas mporpeccuu. DopMmynbl M-rouwieHa M CyMMBI IMEPBBIX N YJICHOB
nporpeccuu. beckoHeuHOo yOBIBaIOIIAs TEOMETPUUYECKAs TIPOTPECCHSL.

OcHosHas yenb — NaTh MOHATUSA 00 apu(PMETHIECKOM U TEOMETPUUYECKON MPOTPECCUAX KaK YUCIOBBIX MOCIIEIOBATEILHOCTIX 0COO0T0 BH/IA.

IIpy wu3yyeHun TEMBI BBOJMUTCS TMOHATHE IIOCIEAOBATEIBHOCTH, PA3BACHIETCA CMBICI TEPMUHA «N-H YJIEH MOCJIEI0BATEILHOCTI,
BBIpa0aTHIBAETCS YMEHHUE HCIIONIb30BaTh UHACKCHOE 0003HauUeHUE. DTU CBEACHUS HOCAT BCIIOMOTATEIbHBIN XapakTep M UCIONB3YIOTCS AJS U3yd CHHS
apu(MeTHyecKo U reoMeTpUYECKOM MPOrpeccuil.

PaGora ¢ hopmynamu N-ro ujieHa U CyMMBI IEPBBIX Ta YICHOB MPOTPECCHI, TOMUMO CBOET'O OCHOBHOTO Ha3HAYEHMUSI, TO3BOJIIET HEOTHOKPATHO
BO3BPAIATHCS K BEIYUCICHUSIM, TOXKICCTBEHHBIM MPEOOPA30BAHUSAM, PEIICHUIO YPABHEHH, HEPABEHCTB, CUCTEM.

PaccmaTtpuBaroTcsl XapakTepUCTUYECKHE CBOWCTBA apU(PMETUUYECKOM U TEOMETPUYECKOM MpOorpeccuid, UYTO TO3BOJSET PACHIMPUTH KPYT
npejaraeMbIx 3a1a4.



Kanenoapno-memamuueckoe nnanuposanue ¢ 5 knacce.
«Mamemamuxka 5 knacc» Aem. yueonuxa A.I'. Mep3nak, B.b. llononckuii, M.C. Axup.
5 uacoe 6 neoenro, 170 uacoe

Ne .
w/n Kou. Copep:xanue OcHoBHBIEe BU/IbI y4eOHOM AeATeqbHocTH (YY)
Jaco (pa3neJibl, TEMbI)
Ypoka
B
IHoBTOpenue (4 1)
1 CHO)KQHI/IC W BBIYUTAHHUC HaTypaHBHBIX qUCeJ1 I/ICHOJ’[L3Y}0T Ppas3JINYHbIC HpI/IéMI)I MPOBEPKU MMPABUIIBHOCTU HAXOXKACHHUSA 3HAYCHUA YHUCIIOBOTO
BBIpAYKCHUS
2. |1 YMHOKEHUE U JIeJIeHHE HAaTypaIbHBIX YUCE
ITomraroso KOHTPOJHMPYIOT NPABUWJIBHOCTE U NOJIHOTY BBINTOJTHECHUSA aJIrOpUTMa apI/I(I)MeTI/I‘IeCKOFO
3-4 |2 [Tnomanyu n 06BeMBI JeHCTBHS
CaMOCTOSITENEHO BHIOHPAIOT CIIOCO0 PELIEHHs 3a1aHuUs
511 KonTponbnas pabora Nel o teme «BxonHast KOHTpOJIbHASI paboTa < .
Hcnone3ytoT paznuunble NpUEMBI TPOBEPKU MPABUIIBHOCTH BBINOIHAEMBIX 33/1aHUM
I'naéa 1 HatypaabHbie uncia (234)
6-7 2 |Psn HatypasibHBIX YHCeN Onucwvigams CBOICTBA HATYPAIBbHOTO psiia. UMTaTh U 3alIUCHIBATh HATYpaJIbHbIEC YHCTIA,
8-10 (3 Lindpsr. [ecaTnunas 3anuch HATYPATbHBIX YHCEN CpaBHUBATH
U YIOPSA0YUBATH HX.
Pacnosnasame Ha yeprexax, pUCyHKaX, B OKPYKalolleM MHPE OTPE30K, IPsMYIo, JIyd,
TUIOCKOCTb.
1 11 OTpe3ok, JIrHa OTpe3Ka [IpuBoANTE MIPUMEPHI MOZETEH ATHX PUTYD.
12-14 |3 OTpe30K, JUTHa OTpe3ka Hzmepsams [umHbI 0Tpe3koB. CTPOUTH OTPE3KH 33AaHHOH UTMHEL. Pemars 3agaun Ha
9
T 0 HaxO0XJICHNE JUTNH
JTOCKOCT®, TpAMad, Iy OTpe3KoB. BelpaskaTh OHU €AMHUIBI AJIMH yepe3 apyrue. [IpuBoauTs npiuMepsl mpudopoB co
16-17 |2 ITnockocts, npsimas, J1y4 TIIKaJIaMH.
18 |1 TLI0CKOCTD, TIpsIMas, JIy4 Cmpoump Ha KOOPAWHATHOM JIy4e TOUKY C 3aJJaHHOW KOOPAWHATOH, OTIPEENsATh KOOPANHATY
2 2
- TOYKH
19 11 [kana. KoopauuaTHbIN 1y
20-21 |2 IMkana. KoopauuatHslil 1y
22 |1 [kaxa. KoopauuaTHbIN JTy4d
23 [1 CpaBHEHHE HATYPANBHBIX YHCEN)
24-25 IToBTOpEHUE M cucTeMaTH3aIMs yaeOHOTO MaTepurana 1o Teme «HaTypaibHble ynciay
26 |1 KontpoabHnas padora Nel no teme «HartypanbHble yncay
Inaga 2 CnoxeHnue 1 BBIYNTaHNE HATYPAJbHBIX Ynce (394)
27 |1 |Cno>I<eHI/Ie HaTypaJIbHBIX YHCEI




28 1 Cnoxenue HaTypaJIbHbIX YUCECJT @0pMleup06amb CBOICTBA CIIO)KEHMS 1 BBIYUTAHUS HaTypaJIbHbIX YUCECJI, 3a1MCbIBATb 3TU

cBolicTBa B Buze Gopmyi. [IpuBoANTS NpUMEPHI YMCIOBBIX U OYKBEHHBIX BBIpaXKEHHH, (HOpMYIL.

29 |1 CBoJiCTBa CIIOXKEHUSI HATypPaIbHbBIX YUCEI
CocTaBJIsITh YHCIIOBBIE M OYKBEHHBIC BHIPRXKEHHS IO YCIIOBUIO 3a1a4ul. Pemate ypaBHEHUs Ha

OCHOBAaHUU 3aBHUCHMOCTEN MEXAYy KOMIIOHEHTaMU IECUCTBUI CII0KEHUS U BblUMTaHuA. Pemarts
TEKCTOBBIC 33]]a9H C TOMOIIBIO COCTABIICHHS YPABHCHHM.
acno3naeams Ha 9epTEXaxX U PUCYHKAX YIIIbl, MHOTOYTOJIBHHUKH, B YaCTHOCTH TPEYTOIHHHUKH,

30. |1 CBOICTBA CIIOKEHUSI HATypaJbHBIX YUCEI

31 |1 Beruntanue HaTypanbHBIX YHUCEN (OMKpbImue MpSIMOYTONBHUKH. Pacnio3HaBaTh B OKpysKaromieM Mupe Moaenu 3Tux ¢uryp. C momomnipro
TPaHCIIOPTHPA U3MEPSTH TPAJYCHBIE MEPHI YIJIOB, CTPOUTH YIIIbI 3aJaHHON TPagyCHOM MEPHI,

32 |1 BBIUHTAHNAE HATYPATBHBIX YHCET CTpOUTH OHCCeKTpUCY AaHHOTO yria. Knmaccudumuposats yrisl. Kiaccngumnuposars

( TPEyroJIbHUKH MO KOJIMYECTBY PAaBHBIX CTOPOH U 10 BUAaM HX yriioB. OnuChIBaTh CBOICTBA
3 1 3 - B MPSIMOYTOJIbHUKA.

CUICHHC YHPAKHCHUM IO TEME (BBITHTAHUC HATYPAIIBHBIX HHCCID> [Haxooums ¢ noMonibio GopMys1 epUMeETpBI IPSIMOYTOJIbHUKA U KBajpara. PemaTh 3a1aun Ha
HaXO0X/ICHUE NIEPUMETPOB MPSMOYTOJIbHUKA U KBaJpaTa, TPaIyCHOM MEpHI YIJIOB.

34 1 PelieHne ynpaxxHeHuH 110 TeMe «BbluUTaHHe HATYPAIbHbIX YHCEI» Cmpoumbs JTOTHUECKYIO LETIOYKY PACCYKICHH, COMOCTABIIATh MOJTYYSHHBIN pe3ynbTaT ¢
35 |1 UucnoBsle 1 OykBeHHbIE BhIpaxxeHHA. DopMyIibl YCIIOBHEM 3a/1a49H.
36. |1 UucnoBble 1 OyKBEHHBIE BBIpaxeHHsT DopMyItbl Pacnosnasans QUIypbl, MMEIOUIIE OCh CHMMETPHIL.
37 |1 Pemenne ynpaxuenuii o reme «4ucinoBbie 1 OyKBEeHHBIE BhIpakeHHs: DopMyIIb»
38 |1 KonTpoabHasi padora mo teme «CioxxeHue

U BBIYUTAHNE HATYPAJIbHBIX YHCED»
39 |1 YpaBHEHUS
40 |1 'YpaBHEHUS
41 |1 Pemenne 3ana4 mpyu NOMOIIY YpaBHEHHH

42-43 |2 VYron. Obo3HauYeHNE YIIIOB

44 |1 Yron. Buasl yrios

45-46 |2 Yron. Buasr yrios
47 |1 MHoroyronsHUKH. PaBHBIE HUTYPHI
48 |1 MuoroyronsHuKHU. PaBHbIE GHUTYpEI
OHeprocoepexeHue
49 |1 TpeyroapHUK ¥ €r0 BUJBI

50 |1 TpeyronbHUK U €ro BUIbI




51-52

[IpAMOYroJIBHUK.OCh CHMMETPHH (QUTYPEI

53 |1 [ToBTOpeHue u cucremMaTu3anys yaeOHOTO MaTepraia o Teme: "'YpaBHEHHE. YTOIL.
MHOTrOyroIsHUKH'"
54 |1 Konrpoasnas padora Ne3 mo teme: "YpaBHenue. Yroia. MHOroyroabHuku'"'
I'naea 3 YMHoOKeHHe U [leJIeHHe HATypPaJIbHbIX Yuces (464)
55 YMHOXEHHE. IEPEMECTUTEIBHOE CBOICTBO YMHOKEHHS
56-57. |2 VMHOKEHHE. TIepEMECTHTENBHOE CBOCTBO YMHOKEHH Dopmynuposams CBOWCTBA YMHOXKEHHUS U JACIEHHS HATYPaJbHBIX YHCEJ, 3alIUCHIBATh 3TH
cBoiicTBa B BHE (popmyil. Pemats ypaBHeHNS HA OCHOBAHUN 3aBUCHMOCTEH MEXITY
5 C — KOMITOHECHTaMH apu(pMeTHdecknx AeicTBri. HaxoanTh ocTaToK Mpu eICHUN HATYPaIbHBIX
58-59. OHCTATCILHOC 1 PACTIPCACTHTCIEHOC CBOMCTBA yMHONKCHIA yrcel. [1o 3a1aHHOMY OCHOBAHHIO U TTOKA3aTEII0 CTCIIEHN HaXOAUTh 3HAYEHHE CTEIICHH YK CIIa.
60-61 |2 CoueraTenbHOE U PACIPEICITUTEIBHOE CBOMCTBA YMHOXKCHUS HaxonuTs miommany npsiMoyroJbHAKA U KBaJIpaTa ¢ IMOMOIIb0 GopMyi. Beipaxarts oqHu
€IMHMIIBI TUIOIAAN Yepe3 IpyTHeE.
62-63. |2 lenenne Pacnosznasams Ha yepTexkax U pUCYHKaX MPSMOYTOJIbHBIN Napasuieienune ], TUpaMuiy.
64-65. |2 Jeneuue Pacrnio3HaBaTh B OKpy’KarolieM MUpe MOeIu 3Tux ¢uryp. M3o0paxkats pa3BEpTKU
— NPSIMOYTOJIHOTO Mapaiesenuneaa i MUpaMuibl.
66-69. |4 Pemenne ynpaxuenuit no teme «/lenenue» Haxo0ump 06bEMBI IPAMOYTOJILHOTO Napallieenueaa U Kyba ¢ IoMombio GopMy.
BrIpaxars 0JJHU e¢IUHHUIIBI 00BEMa Yepes3 ApyTHe.
70 (1 Jlenenue ¢ ocTaTKoOM Pewiamb kOMOUHATOPHBIE 33124 C TIOMOIIIBIO ITepebopa BapuaHTOB.
71 1 [Jenenue c ocraTkoM
72 1 Pewenue ynpaknenuil no teme «Jlenenue C OCTaTKOM»
73 |1 Crenensp uncna
74-75.|2 CrerneHp 4yncia
76. KonTpoabHas padora Ne 4 mo TeMme «YMHOKeHHE
U JleJleHHe HATYPaIbHBIX Ynce]. CBoHCTBa yMHOKEHUS»
77 IInomane. [lnomans npAsMOyrojibHUKa
78 ITnomans. [Tnomans npsMoyroiabHUKa
79. |2 Pewenue ynpaxknenuit no teme «llnomane. Ilnomans npsaMoyrojbHUKa
80 |1 [IpsiMoyronbHbI Napasnenenune] nupaMuaa
81-82.|2 [IpsMoyroJbHBIN Mapaienenure]] mupamMuaa
83 |1 Pemenne ynpaxsenuii no reme «[IpsMoyronpHblil napauienenume mupamMmuia»
84 |1 O0BEM MPSMOYTOJIBHOTO TapaJuIeIenue a




85-86 |2 OOBEM NPSIMOYTOJILHOTO MapaJulesIeHIIe1a
87-88 |2 Pemenne ynpaxxaenuit no reme «O06EMbI. OOBEM NPSIMOYTOIBHOTO
HapaJuIeIIeIUIIe1a
89 (1 KomOuHaTopHBIC 331291
90-91 |2 KombunaTopHbBIE 3a1a4n
92-93 (2 [ToBTOpEeHue n cucremMaTu3anys yueOHOro MaTepraia o Teme «/leneHue ¢ 0CTaTKoM.
[Tnomans npsmoyrosabauka. [Tapamtenenunen. KomOuHaTOpHBIE 331241
94 |1 KonTtpoabHas padora Ne 5 mo Teme «/leeHne ¢ 0cTaTKOM.ILIOIIAAb
npsMoyrojbHuka. [IpsiMoyroyisHbIii apaJjiiienenunen 1 ero oobeM.
Kom0OuHaTOpHbIe 3a1a4n»
I'naéa4  OO6bikHOBeHHBIE 1podH (194)
95 [ToHsiTHE OOBIKHOBEHHOH TpoOH Pacnosnasamv 0OBIKHOBEHHYIO P00, IPABUIIbHBIC U HEMIPABUIIBHBIC APOOH, CMEIIAaHHBIC
96-97 |2 TTonATHE OGBIKHOBEHHOI APOGH yucna. YuTaTh U 3anuchiBaTh OOBIKHOBEHHBIE TPOOH, cMelIaHHbIe yncia. CpaBHUBATH
98-10013 P = 06 5 OOBIKHOBEHHBIE JpoOU C paBHBIMU 3HaMeHaTenIMu. CKIapIBaTh U BEIYUTATh OOBIKHOBEHHBIE
} CILICHHC YHPAKHCHHIH MO TEME «LJOBIKHOBCHHBIC APOOH» JpoOu ¢ paBHBIMU 3HaMeHaTesIMu. [IpeoOpa3oBEIBaTh HEMPABWIBHYIO IPOOb B CMEIIAHHOE
YHCII0, CMEIIAaHHOE YMCIIO B HEIPABHIIbHYIO
101. [IpaBunbHBIC ¥ HepaBHibHBIE 1poOu. CpaBHEHNE ApoOeH JIpoOb. YMeTh 3alMChIBATh PE3yNIbTaT ACJICHUS ABYX HATYpaJbHBIX YHCEN B BUJIE
102 IpaBunbHbIe U HeNpaBUIbHBIE Jpobu. CpaBHEeHHE ApoOeii OOBIKHOBEHHOT IPOGH.
103 1 Pemenne ynpaxaeHuit mo teme «lIIpaBuiibHbIe U HenpaBMWIbHBIE ApoOH. CpaBHEHHE
Ipobeii»
104 |1 CrnosxeHure 1 BBIYUTaHNE APO0Oeii C OTUHAKOBBIMUA 3HAMEHATEISIMH
105 (1 CrnoxeHre U BEIYUTaHuE ApoOe C 0AMHAKOBBIMH 3HAMEHATEISIMU
106 (1 JpoOu u nenenue HaTypaabHbIX YHCEI
107 |1 CMeriaHHbIe YnCIa
108 (1 CMelnaHHbIe YHca
109 (1 Pemenne ynpaxuaenuii mo reme «CMemaHHbIe YUCTa
110 (1 CrnoxeHre ¥ BBIYUTAHUE CMEIIaHHBIX YHCET
111- |2 CrnoxeHre ¥ BBIYUTaHNE CMEIIaHHBIX YHCeNT
112
113 |1

[KOHT[)OJ‘[I)Haﬂ pa6ora Ne6 mo teme «OObLIKHOBEHHBIE APOOT»

I'naéa 5 JlecaTuunbie apoou (534)




PaC?lOSHClGamb, YUTaTh M 3aIIMChIBATh JCCATUYHBIC ,HpO6I/I. Ha3srsiBaTh pas3psaabl ACCATUIHBIX

3HAKOB B 3aIHCH IECATHYHBIX Apo0eil. CpaBHUBATE AecATHYHBIE Npoou. OKpYTIATh
ecsITUYHBIC IPOOH M HATYpaJIbHBIC YHCIIA. BBIIOMHATS IPUKHUAKY PE3yIbTaTOB BEIYMCICHHIL.

BoImonHATE apu(METHIECKIE ASHCTBUS Hal AECSITUIHBIME APOOSIMU.
\Haxooumb cpeqHee apu(h)METHIECKOE HECKONBKNX dncel. [IpuBoanTs mpuMeps! cpeIHnX

HAYCHUN BEITMIHHEI. PaB’bﬂCHﬂTL, YTO TaKO€ «OOWH IIPOLEHTY.
Hpe}lCTaBHHTL MPOUECHTHI B BUAC ACCATUIHBIX z[p06e171 n JCCATUYHBIC L[pO6I/I B BUJC MPOLICHTOB.

[Haxoauthb MPOUECHT OT YKUCJIa U YUCJIO IO €TI0 INPOLCHTAM.

114 1 [IpencTaBneHne 0 JECATUIHBIX IPOOSIX

115- [IpencraBnenne o JecATHYHBIX IPOOSX

116.

116- |2 Pemenne ynpaxxHeHuit mo teme «/lecatuanbie apodm»

117

118 CpaBHeHHUE JeCATHYHBIX Ipo0eit

119 CpaBHEHHE JECATHYHBIX Ipo0ei

120- |2 Pemenue ynpaxxHenuii no reme «CpaBHEHUE AECATUYHBIX JPOOEii»

121

122 1 OxpyrieHue uncell. [Ipukuaxu

123 1 OxpyrieHue uncell. [Ipukuaxu

124 1 Permenue ynpaxxaenuii no teme «Oxpyrnenue yncen. [Tpukuakmy

125 1 Cnio)XeHHe ¥ BEIYUTAHUE TCCATHYHBIX Apo0eit

126- 2 CnoXeHre ¥ BEIYUTAHUE TCCATHYHBIX ApoOeit

127

128- |2 Permenne ynpaskHeHUH 110 TeMe «CIOXKEHHE U BEIYUTAHNE NECITUYHBIX ApoOeii»

129

130 (1 KontpoabHas padora Ne7 mo teme «/lecaTuunnie 1podu. CpaBHeHHe,
OKpYTJIeHHe, CJIOJKeHUe H BbIYHTAHUE JeCAITHIHBIX IPo0ein»

131 YMHOXEHHE IeCATHYHBIX IpoOeil Ha HaTypalibHbIE YHCIIa

132 YMHOXEHHE IeCATHYHBIX Ipo0eii Ha HaTypalibHbIE YHCIIa

133 (1 Pemenne ynpaxHeHUH 110 TeMe «Y MHOKEHHE AECATUYHBIX IpoOel Ha HAaTypaJbHbIC
YHcIa»

134 |1 YMHOXEHHE NEeCATHIHBIX Apo0eit

135 (1 YMHOXEHHE JIeCATHYHBIX Ipo0eit

136 (1 YMHOXEeHHE NEeCATHYHBIX Ipo0ei

137- |2 Pemenue ynpaxHeHU# 10 TeMe «Y MHOKEHHUE JIECATUIHBIX TpOoOein»

138

139 |1 Jenenne necATUYHBIX Tpodei

140 (1 Jenenne necATHUHBIX Ipobeit

141 (1 Jlenenue necsATHUHBIX Apodei

142 (1 Pemenue ynpaxxueHuit mo teme «JleneHue NeCATUIHBIX IPOOeii»




143 (1 Jenenue Ha AECATHYHYIO APOOD
144 (1 Jlenenue Ha AECATHIHYIO APOOD
145 (1 Jenenue Ha gecATHYHYIO IpOOh
146 (1 Pemenne ynpakHeHUH 110 TeMe «/leneHne Ha IECATHIHYIO IPOOb»
147- |2 Pemienne ynpaxHeHuit o teme «/lenenne Ha NeCATHYHYIO IpOOB
148
149 (1 KonTpoabHas padora Ne§ mo Teme «YMHOKeHHE

U ieJIeHHe JecITHYHBIX ApodeiD)
150 Cpennee apudMeTHUCCKOE CPETHE 3HAUCHUE
151 Cpennee aprupMeTHIECKOE CpeHE 3HAUCHUE BEININHbI
152 |1 Pemenne ynpaxuenuii no reme «CpegHee apu)MeTH4eCKoe cpeJHe 3HaUCHUE

BEJINUMHBD)
153 (1 IIpouents! . HaxoxaeHue NpoLEeHTOB OT YhcIa
154 |1 ITpouenTs! . HaxoxeHue NpoLeHTOB OT Yucia
155 (1 Pemenne ynpaxuenuii mo teme «IIponents! . HaxosxxaeHne NponeHToB OT YUCIIa»
156 (1 HaxosxaeHue uucia 1o ero nporeHTam
157 (1 Pemenne ynpaxuenuii mo teme «HaxoxaeHue yucia Mo €ro mNpoLeHTaM»
158 |1 IToBTOpEHUe U cucTemMaTH3aIUs yaeOHOTO MaTepuaia o reme «Cpennee

apupmeTryeckoe. [IporeHTh
159 (1 KonTtpoabHnas padora Ne 9 mo teme «Cpennee apupmerndeckoe. [IpoueHTH»

IToBTOpPEeHNE U cUCTEeMATH3AIUSI y4eOHOro MaTepuaJsa (284)
160 (1 HatypanbHble uncna U MKabl 0O0600mWTh TPHOOPETECHHBIC 3HAHUS, HABBIKK U YMEHHS 33 5 KJacc.
161 |1 CO%eHNe 1 BHIMUTAHHE HATYPATBHBIX YHCEN HayuuTbcst npuMEHATh NPHOOpETEHHBIE 3HAHUS, YMEHHUS, HABBIKH, B KOHKPETHOM
JIeSITeIIbHOCTH.

162 (1 YMHOX€EHHE U JIeICHUE HAaTypalbHbIX YUCEN
163 |1 IInowmanu u 00bEMBI
164 |1 OOBIKHOBEHHBIC IPOOH
165 |1 CrnoxeHre ¥ BBIYUTAHHUE JECITHUHBIX Apo0eit
166 |1 YMHOXEHHE U JeTICHHE AeCATUYHBIX Tpo0ei




167 YMHOXEHHUE U JIeJICHHE JIECATUYHBIX Ipo0eit
168 HroroBasi KOHTpoabHast padora Ne 10
169- |2 Hrorosslif ypok 1o kypey 5 knacca BeimonHsitoT 3aganust 3a Kype 5 kiracca
170
Kanenoapno-memamuueckoe naanuposanue 6 6 knacce.
«Mamemamuka 6 knacc» Aem. yueonuka A.I'. Mep3nak, B.b. Ilononckuit, M.C. HAxup. 5 uacoe ¢ neoento, 170 uacoe
Ne n/m Conep:xkanue OcHoBHbIE BUIBI y4eOHOI HesaTeqbHOCTH (Y,
ep Kou-Bo yacoB ARy A ALY
ypoka (pa3neJibl, TeMbl)
Tnasa 1. lenumocthb HaTypaibHbIX yncea (17 yacos)
1-2 Jemuteny u KpaTHBIC 2 Dopmynuposams ONPENCIICHIS TOHATHI: JEINUTENb, KPaTHOE, IPOCTOE YUCIIO, COCTABHOE
YHCII0, OOIIUI JeTUTeNh, HANOOIBIINN OOIIUI eNMUTEIh, B3aNMHO MIPOCTHIC Yrcia, olIiee
3-5 [Tpuznaku nenumoctu Ha 10, Ha 5 v Ha 2 3
KpaTHOE, HanMEHBIIIee 00Iee KpaTHOS U IPU3HAKA ISIMMOCTH Ha 2, Ha 3, Ha 5, Ha 9, Ha
6-8 [Tpu3HaKu AeIMMOCTH Ha 9 1 Ha 3 3 10.
9-10 I 5 Onucvisamsy npaBuiia HaXoXJIeHUs1 Haubompuiero obmero aenurens (HO/), Haumenbiero
i} POCTBIC I COCTABHRIC HHCIA obmrero kpatHoro (HOK) HeckonbKux 4ucen, pa3ioKeHus: HaTypaJIbHOTO YKCia Ha
11-13 Haubonsmmit o0muii nenurens 3 MPOCTBIC MHOXKHUTEIIH
14-16 HaumensIiee obriiee KpaTHoe 3
17 KontponbHas padora Ne 1 1
I'nasa 2. OobikHOBeHHBbIE ApoOu. (38 yacoB)
18-19 OcHOBHOE CBOICTBO 1poOH 2 Dopmynuposams ONpeeICHAS TOHATHI: HECOKpaTHMas Ipo0b, 00N 3HAMEHATEIh IBYX
N npobeit, B3anMHO 00paTHBIE Yncia. [[pUMEeHATh OCHOBHOE CBOWCTBO APOOH IS
20-21 Cokpariienue napodeit 3 o
cokparienus apodeii. [IpuBoauTh APOOH K HOBOMY 3HamMeHaTe0. CpaBHUBATH
22-25 ITpuBeaenue npobeit k o0memy 3HameHarento. CpaBHeHHE TpoOeit 4 O0OBIKHOBEHHBIE APOOU. BBIMONHATE apudMeTHIECKHe AeHCTBIS Hall OOBIKHOBEHHBIMHU
26-30 | C 6ei 5 ApOOAMH.
i} JIOKCHHE W BRIMUTAHHNE APOLCH Haxoauth qpo0b OT YKClia ¥ YUCIIO 110 33JaAHHOMY 3HAYECHHUIO ero Ipo0u.
31 KonTtponbHas padora Ne 2 1 [Ipeo6pa3oBbIBaTH OOBIKHOBEHHBIE IPOOH B IecATUYHBIE. HaxoauTs gecatuaHoe
- npuOIKeHne 0OBIKHOBEHHON Apoou
32-36 YMHOXEHHE 1podeit 5
36-38 Haxoxxaerue apo0H OT drciaa 3
39 Konrponbhas padora Ne 3 1




40 B3anmuo obpatHBIC UnCTa 1
41-45 Jenenune npobeit 5
46-48 HaxosxneHue 4ucia no 3Ha4CHUIO €ro APooHu 3
49 [IpeoOpazoBaHye OOBIKHOBEHHBIX APOOEH B JIECATHYHBIC 1
50 BeckoHeuHble IeproAnIecKe ASCATHIHBIE 1POOH 1
51-52 Jecsatrnaroe npuOImkeHne 0OBIKHOBEHHON IpoOH 2
53 KonrponbHas padora Ne 4 1
I'nasa 3. OTHomIeHus1 M nponopuuun (28 yacos)
54-55 OTtHomIeHUs 2 Dopmynuposams ONpeeNeHNs NOHATHI: OTHOIIEHHE, TPOMIOPLUS, IPOLIEHTHOE
56-60 I 5 OTHOIIICHHE JIBYX YHCEJI, IPSIMO MPONOPIMOHAIBHBIE M 00PAaTHO MPOTOPIIOHATIbHBIE
- OTIOPIINHU o .
poroph BeJIMIMHBL. [IpUMEHSITE OCHOBHOE CBOWCTBO OTHOIIEHUSI 1 OCHOBHOE CBOHCTBO
61-63 IIporieHTHOE OTHOIICHHE IBYX YHCEI 3 npornopuyu. [IpuBOANT MPUMEPHI M ONTUCHIBATH CBOWCTBA BETMUNH, HAXOMAIINXCS B
64 K 6ora No 5 1 NpsSIMOM U 00paTHOM MPOIIOPIHOHATBHBIX 3aBUCUMOCTSIX. HaxouTh poueHTHoe
o
OHTPOJIbHAM paboTa i OTHOIICHHE ABYX 4Hcel. J[eIUTh 4nCiI0 Ha TPONIOPIIHOHAIBHBIEC YaCTH.
65-66 [psimast m oOpaTHAS IPOTIOPITHOHATBHBIC 3aBUCHMOCTH 2 3anucwieams ¢ TOMONIBIO OYKB OCHOBHBIC CBOMCTBA APOOH, OTHOILICHHUS, TIPOTIOPITUH.
Ananuzuposams nHPOPMALHUIO, IPEACTABICHHYIO
67-68 | Jlenenne uncna B JaHHOM OTHOLICHUH 2 B BHJIE CTOJIOUATHIX M KPYTOBBIX AHarpamm. IIpeicTaBisaTh MHYOPMALHUIO B BUIE
69-70 | OKpYKHOCTb U KPyT 2 CTOJIOYATHIX ¥ KPYTOBBIX IHAarPaMM.
IIpusooums IpUMeEpHI CITydaiHBIX COOBITHI. HaxoanTh BEpOSTHOCT CITy4aifHOTO COOBITHS
71-73 Jnuna oxpyxHoctu. [lnomans kpyra 3 B OIEITAX
74 LIWHHAp, KOHYC, 1mIap 1 C PaBHOBO3MOXXHBIMH HCXOJIAMH.
b b
Pacnosnasame Ha uepTekax U pUCYHKaX OKPYXHOCTb, KPYT, LIMJIIMHAD, KOHYC, cdepy, map
75-77 Huarpammbl 3 W UX 3JIEMEHTHI. Pacrio3HaBaTh B OKpy»KaromieM Mupe Moaeu 3Tux ¢uryp. Ctpouts ¢
78-80 Cryuaiibie coGBITHS. BEpOATHOCTS CITYUANHOT0 COGBITHS 3 MOMOILIO LMPKYJIS OKPYIKHOCTS 33/IAHHOTO pajiityca. N306pakaTh pa3BEPTKH LMINHAPA U
koHyca. Ha3biBaTh ipubimx&HHoe 3HaueHne ynciaa. HaxonuTs ¢ nomouipio hopmy
81 Konrpomnbnas padora Ne 6 1 JUIMHY OKPY>KHOCTH, IIJIOINA/b Kpyra
I'nasa 4 PanuoHadbHBIE YUCAA M JeiicTBUs HaJg HUMHU (72 yaca)
82-83 [TonoxuTenbHble U OTPULIATENBHBIC YUCIIA 2 IIpusooums NIpUMEpPbI NCTIONIH30BAHMS TTOJIOKHUTEIBHBIX 1 OTPULIATEIILHBIX YUCEL.
DopMynupoBaTh ONpeAEICHNE KOOPAUHATHON NpsiMoi. CTPOUTh Ha KOOPAUHATHOU
84-86 KoopaunaTnas npsimas 3 PMYTHD PEACTS P P P P
OpSMOI TOUKY € 33JaHHON KOOPJIUHATOM, ONPEeNsiTh KOOPAUHATY TOUKH.
87-88 Ienble uncha. 2 Xapaxmepuzosams MHOXKECTBO LEJBIX qrcesl. OOBSICHATH MOHATHE MHOXKECTBA
PanmonaneHbIe Uyncia paMoOHAIBHBIX YHCEL.
Dopmynuposams ornpeneneHne Moy yncia. HaxoauTs Moays ducra.
89-91 Mopaynp yucna 3




92-95 CpaBHeHHE YHCET 4 Cpasnusams pallmOHAIILHBIC YUCIIA. BBIMONTHATE apupMeTHIEeCKHe JeHCTBUS HA
panroHaIbHBIMU YHCIaMH. 3aMIChIBaTh CBONCTBA apH(PMETHIESCKUX IEHCTBUM HaJ
96 KonrponsHas padora Ne 7 1
panMoHaTBHBIME YHCIaMH B BUE popmyir. HaspiBaTh K03 GUIHeHT OYKBEHHOTO
97-100 | CnosxeHHe pallMOHANBHBIX YUCEI 4 BBIPa)KEHUS.
101-102 | Csoi ’ Ilpumensamp CBOMCTBA NPH PELLICHUN ypaBHEHUH. PemaTs TEKCTOBBIE 3a1a41 C TIOMOIIBIO
- BOWCTBA CJIOKEHUS PALIMOHAIIBHBIX YHCEIT ypABHCHHA,
103-107 | BeranTanue parroHaIBHBIX YHCETT 5 Pacnosznasams Ha yepTexkax U pUCYHKaX NMEPHECHIUKYISIPHbIE U NTApaUIeTIbHbIE IPSIMbIE,
(urypsl, UMEIOIINE 0Cb CHMMETPHH, LICHTP CUMMETPHH. YKa3bIBaTh B OKPY)KAIOIEM MUpE
108 KonrponsHas padora Ne 8 1
MoJenH 3TuX Guryp. @opmyupoBaTh onpeeiIecHNe NePHeHANKYISIPHBIX TPSMBIX H
109-112 | YMHOXeHHE PALHOHANBHBIX YHCET 4 napauieNIbHbIX IPSAMBIX. CTPOHUTH ¢ TIOMOIIBIO YTOJIBHUKA ITEPICHIUKYIISPHBIC TIPSIMBIE 1
HapaJuleNbHbIC MIPSMBIE.
113-115 | CpoiicTBa yMHOXKCHHS PALHOHAIBHBIX YHCENT 3 ObwvscHams ¥ WLTIOCTPUPOBATH MOHATHE KOOPAWHATHOM TuIocKocTH. CTPOUTH Ha
116-120 | Kosddumuent. PacrpeenuTeabHoe CBOHCTBO YMHOKEHUS 5 KOOPJMHATHOHN IJIOCKOCTH TOYKH C 33JaHHBIMU KOOPANHATAMH, OTIPEAEIISTH KOOPANHATHI
TOYEK Ha II0cKoCcTH. CTPOUTH OTJENbHBIE TPa(UKH 3aBUCHMOCTEH MEXK /Ty BEIMINHAMH 110
121-124 | Jlenenue paluOHaNbHBIX YHCEI 4 TOYKaM. AHAIM3UPOBATh rpa(UKA 3aBUCHUMOCTEH MEKIY BETMIUHAMH (pacCTOsSHHE,
125 Konrponbhas padota Ne 9 1 BPEM, TeMIlepaTypa i T. In.)
126-130 | Pemenue ypaBHeHMiA 5
131-136 | Pemenue 3a1a4 ¢ MOMOIIBIO ypaBHEHHI 6
137 KonTponbnas padora Ne 10 1
138-140 | INepnenaukysipHbIE MPMbIE 3
141-143 | OceBas 1 LeHTpadbHAs CAMMETPHU 3
144-145 | IapannenbHsle OpsMBbIE 2
146-149 | KoopauHaTHasI MIOCKOCTh 4
150-152 | I'paduku 3
153 KonrponbsHas padora Ne 11 1
BTOpPeHHE M CHCTeMATH3alus Y4eOHOro MaTepual 4acoB
IloBTOpEHne W cucremMarnsa e0Horo matepuaa (20 yaco
154- 169 | VupaxneHHs AJsi HOBTOPEHHs Kypca 6 Kiacca 19 0O6006uWTh IPHOOPETECHHBIE 3HAHNS, HABBIKM U YMEHH 33 6 Kiacc.
HayuuTbcst IpUMeHsATh NPUOOpETEHHBbIC 3HAHUS, YMEHNUS, HABBIKU, B KOHKPETHOM
170 KonrposnbHas padora Ne 12 1 v P pHOBP Y ’ ’ P

JIeITEeIIbHOCTH.




Kanenoapuo-memamuueckoe nnanuposanue ¢ 7 knacce.
«Anzeopa 7 knace» Aem. yueonuxka A.I'. Mepsnak, B.b. Ilononckuii, M.C. Axup. 3 uaca 6 neoenr, 102 uaca

Ne
ypo Copep:xanue Koa-Bo OcHoBHbIe BUABI yueOHOii gesaTeabHocTH (YY)
Ka (pa3neJibl, TeMbI) 4yacoB
1 | IloBropenue. CnoxeHne U BBIYUTaHUE APOOCH C pa3HBIMHU 3HAMCHATEISIMA 1 Hcnonp3yoT MaTeMaTHIECKY IO TEPMHHOJIOTHIO TIPH 3aIIMCH U BBITOJTHEHUH
2 | IoBTopenue. YMHOKEHHUE U [ieJ€HUE OOBIKHOBEHHBIX APOOEH 1 apr(MeTHIECKOro TeHCTBHS (CTOKEHNS U BBIYUTAHHUA)
[TomaroBo KOHTPONMUPYIOT NPABIIIBHOCTh U MOJTHOTY BBIOJTHEHUS
3 | Mosropenue. OTHOIIEHHUS U TIPOIIOPLIUH 1 IrOPHTMA aPH(METHIECKOTO JICHCTRHS
OmnpenensioT, 4To MOKa3bIBaeT OTHOIIEHUE BYX YUCEI, HAXOAAT, KaKylo
YaCTh YKCIIO @ COCTABISIET OT YKca b, HEU3BECTHBIH WICH MPOMOPIUH
4 IMToBTopenue. CroxeHHE U BEIYUTAHHIE TIOJIOKUTEIBHBIX M OTPHLIATEIBHBIX 1 ’ poriopIt
qncen CkJ1a/ipIBalOT U BBIYUTAIOT MOJIOKUTEIbHBIE U OTPULIATEIbHBIC YNCIIA;
TMIOIIar0OBO KOHTPOJIHMPYIOT NPABHIBHOCTD M TIOJIHOTY BBIOJTHEHUS 3a/1aHHS
IIpumenstoT TEOpeTUYECKUN MaTepUall, U3y4ECHHBIN B TEUEHUE Kypca
5 | BxomHas KOHTpoJIbHAs paboTta 1
MaTeMaTHKH 6 KJlacca MPH PELICHUH KOHTPOJIBHBIX BOIIPOCOB
I'nasa |. JIuneiiHoe ypaBHeHHe ¢ 0HOI nepeMenHoii. (15 yacoB)
6 | Benenwue B anredpy 1 Pacnosnasams aucioBble BEIPAKCHUS U BBIPAXKEHHS C IEPEMEHHBIMH,
7 | 3HaueHHME YHCIOBOTO BBIPAYKCHHUS 1 JWHeWHbIe ypaBHeHUs. [IpUBOANTS MpUMeEpHI BRIPAXKEHHUH ¢ IEPEMEHHBIMH,
8 | BykBeHHOE BhIpaXKCHHUE 1 JTMHEHHBIX ypaBHeHHH. COCTaBIISATh BRIPAXKEHUE C TIEPEMEHHBIMH 110
paBHEHME H €TI0 KOPHH CJIOBHIO 33/1a9H. BEIMOIHATE TpeoOpa3oBaHusl BEIpa>KeHU: TPUBOJUTH
B §
10 JluneitHoe ypaBHEHUE ¢ OTHON NEPEMEHHOM. 1 nmoI0OHKIE cllaraeMele, pacKpbIBaTh CKOOKH. HaxoauTh 3HaueHne
11 | Pemenue nmHeiiHbIX ypaBHEHHii C.p. 1 BBIP@)KEHUS C IEPEMEHHBIMU TIPH 3a/IaHHBIX 3HAYCHUAX MTEPEMEHHBIX.
12 | MaremaTnueckas MoJenb peasibHOI CHTYaLHH. 1 Knaccudunuposars anredpanyeckue BbpakeHus. ONKUCHIBATH LETbIE
13. | Peurenue 3a1a4 ¢ MOMOIILI) YPaBHEHUH 1 BBIPAKCHHA. . 5
14 | Pemenmue 3a1a4 Ha COCTABJICHNE ypaBHEHH 1 Dopmynuposams OTpeieNIeHNe TMHEHHOTO ypaBHeHus. Permats muHeiHoe
CamocTosTenbHas paboTa ypaBHEHHE B 00111eM BHze. IHTepnpeTHpoBaTh ypaBHEHHE KaKk MaTeMaTHie-
15 | 3azaun Ha COBMECTHYIO paboTy 1 CKYI0 MOJieNb peanbHoll cuTyanuy. ONHChIBaTh CXEMY PELIEHUs TEKCTOBOH
3aJa4u, IPUMEHATH €€ NIl pellleHHs 3aa4
16 | 3agauu Ha JIBUIXKEHUE. 1
17. | O6o0menne npoiIeHHOro MaTepuara. 1




18.

KonrpoabHas padora Ne 1 mo Teme «JInHeiiHOe ypaBHeHHe ¢ OTHOM
nepeMeHHOoI»

1

Dopmynuposams.

onpeodenenus: TOKASCTBEHHO PaBHBIX BEIPAKCHUH, TOXKIECTBA, CTEIICHN C
HaTypaJbHBIM [IOKa3aTeIeM, OMHOWICHA, OJHOYICHA CTAHAAPTHOTO BHA,
k03 puIMeHTa OTHOUIICHA, CTETICHH OJJHOWICHA, MHOTO4JICHA, CTEIICHN
MHOTOWIEHA;

ceoticmea: CTETIIEHU C HaTyPaJIbHBIM ITOKa3aTeleM,

3HaKa CTETEHN;

npasuna: N0Ka3aTellbCTBA TOKAECTB, YMHOKEHHsI OJJHOUIEHA HA
MHOT'OYJICH, YMHOKCHHS MHOT'OWJICHOB.

Jlokazvieams cBOWCTBA CTEIICHU C HATYPAJIbHBIM ITOKa3aTeIeM. 3aliChIBaTh
1 JI0Ka3bIBaTh (POPMYIIBI: IPOU3BEACHHSI CYMMBI U Pa3HOCTH JIBYX
BBIpaKEHUH, Pa3HOCTH KBaIPaTOB ABYX BBIPAKEHHUH, KBafpaTa CyMMBI
KBaj[paTa pa3sHOCTH JIBYX BBIPaKCHHUI, CyMMBI KyOOB 1 pa3HOCTH KyOOB
JIBYX BBIPaXXCHHM.

Boviuuciams 3HaUCHNE BBIPAXXEHUH ¢ IepeMeHHbIMU. [IpuMeHsITh cBOICTBA
CTENEHU JUIs TIPeoOpa3oBaHusl BEIpRKEHHH. BBIMOIHATS YMHOKEHHE OJTHO-
YIEHOB U BO3BEJCHUE OJJHOWICHA B CTeNeHb. [IpUBOAUTE OJHOWICH K
CTaHIAPTHOMY BHAY. 3alUCHIBATH MHOTOYJICH B CTAaHAAPTHOM BHJE,
OIIPEENATh CTeNEeHb MHOTOWIEHA. [IpeoOpa3oBbIBaTE NPOU3BEICHNE
OJTHOWJICHAa ¥ MHOTOYJICHA; CYMMBI, Pa3HOCTH, IPOM3BEACHUS IBYX
MHOTOWICHOB B MHOTOWIEH. BBIITOIHATH pa3noxkeHne MHOTOWICHA Ha
MHOXKUTEIH CIIOCOOOM BBIHECEHHS OOIIIETO MHOKHTEIIS 32 CKOOKH,
CII0COOOM TPYIITUPOBKH, 110 (popMysiamM COKpaEHHOTO YMHOKEHUS 1 C
MIPUMEHEHNEM HECKOJIBKUX CIIOcO00B. Mcnonb30BaTh yka3aHHbIE
IpeoOpa3oBaHMs B MPOLIECCE PEIICHNs YPaBHEHMH, JOKa3aTeNbCTBa
YTBEPXKIICHNUH, PEIIeHHs TEKCTOBBIX 3a7ad.

Ieabie Boipakenus (50 yacos)
19 | ToxXIeCTBEHHO PaBHBIE BBIPAKEHHUS. 1
20 ToxknecTna. 1
21 | OnpeneneHne CTENEHN C HATYPAIbHBIM MTOKA3aTENeM 1
22 | CreneHb ¢ HaTypaJbHBIM ITOKa3aTeNeM 1
23 YMHOXEHHE U JICJICHUE CTEIICHEH 1
24 | Bo3BeneHUE B CTENEHb IPOU3BEICHHUS . C.p 1
25. | IlonsaTue ogHOUIICHA. 1
26 OIHOYWICH M €r0 CTaHAAPTHEIN BH] 1
27 MHOro4JIeH 1 €ro CTaHAapTHBIN BUJ, 1
28 CrnoxeHre MHOTOYJICHOB 1
29 Brrunranne MHOrOWICHOB 1
30 CrnoxeHye U BRIYNTaHUEC MHOTOWICHOB 1
31 | KonrpoasHas padora Ne 2 mo teme: «CBoiicTBa cTelleHH ¢ HATYPAJIbHBIM 1
MOKAa3aTeJaeM»
32 | AHanu3 KOHTpOJIbHOH paboThl. PackpeiTHE CKOOOK. 1
33 YMHOKEHHE OJHOUJIEHA HA MHOTOWICH 1
34 [IpousBeeHne 0fHOUJIEHA HA MHOTOYJIEH 1
35 | PackpbiTue ckoOOK. 1
36 VYMHOXEHHEe MHOTOYICHA Ha MHOTOWICH 1
37 IIpou3BeseHrEe MHOTOUYJIEHOB 1
38 | [IpeoOpa3oBaHue MPOM3BEACHUS MHOTOWICHOB B MHOTOWJICH. 1
39 | IIpeoOpazoBaHue BBIpaKEHHUH. 1
40 BriHeceHne MHOKHUTEIS 32 CKOOKH 1
41 Pasnoxenne MHOrowIeHa Ha MHOKHUTEIN 1
42 | PasmosxeHre MHOTOYWICHA HA MHOXHTEIN METOJIOM BBIHECSHHSI OOIIETrO 1
MHOKHUTEIS
43 | Metox rpynnupoBKH 1
44 | Pa3noxxeHre MHOTOWICHA HA MHOXHTEIH CIIOCOOOM TPYIIITHPOBKH 1
45 | O6o6uieHre NpoieHHOr0 MaTepraa. 1
46 | KontpousnHasi pa6ora Ne3 mo teme «/Jeiicmeus c 00nounenamu u 1
MHO20UICHAMUY
47 | IlpousBeneHue pasHOCTH U CYMMBI JIBYX BBIpaKEHUH 1
48 | IIpeoOpa3oBaHre POU3BEICHUS PA3HOCTH H CYMMBI JBYX BBIPaKCHHI B 1
MHOTOUJICH
49 | IIpeobpa3oBaHne BRIPAKCHUN 1
50 | Pa3HOCTB KBaIpaToB ABYX BRIPAKEHHUH 1




51 | Pa3noskeHue Ha MHOKUTEIM Pa3HOCTh KBaIpaTOB JBYX BBIPAKEHUI. 1
52 | Bo3BeneHue B KBapaT CyMMBI IBYX BBIPaKE€HHUM 1
53 | Bo3BeneHue B KBapaT pa3HOCTHU JBYX BBIPAKEHUN 1
54 | IIpeoOpa3oBaHue BBIPaXKEHUH B MHOTOWICH 1
55 | PaznoxeHne Ha MHOKHTENHN C HOMOIIBIO ()OPMYJIBI KBaJpaTa CyMMBI 1
56 | PaznoxeHne Ha MHOKHTENHN C HIOMOIIBIO ()OPMYJIBI KBaJpaTa pa3HOCTH 1
57 | IIpeoOpazoBaHie MHOTOWICHA B KBaJpaT CyMMBI WIIM Pa3HOCTH JIBYX BBIPKCHHH 1
58 | KonrpoabsHas padota Ne4 no teme «llpeodpazosanue gvipasxcenuily 1
59 | Ananuz konmponsnoii pabomsi. CyMMa 1 pa3sHOCTH KyOOB IBYX BBIPasKECHHHA 1
60 | PaznokeHre MHOTOWIEHA HA MHOXKHTEIH. 1
61 | [IpumeHeHHE pa3NUYHBIX CIIOCOOO0B ISl Pa3/IOKEHHUS] HA MHOXHTEIH 1
62 | PaznokeHre MHOTOWIEHA HA MHOXKHTEIH. 1
63 | [IpeobOpazoBanue IETBIX BRIPAKECHHH.
64 | IIpumeHenne npeoOpa3oBaHMUil EIBIX BRIPAXKECHUH IPH PELICHUH yPaBHECHUH
65 O060011eHIEe TPOWICHHOTO MaTepraa
66 | [loBropeHue u cucreMaTu3anys yaieOHOro Marepuaia
67 | Konmponvnaa paboma Ne5 no meme «Paznoscenue muozounenos na
MHOMCUmMenu»
®@yukuus (12 yacos)
68 | Cpsa3u Mexay BennuuHaMu. OyHKIus. 1 Tlpugooums IpuUMeEpHI 3aBECUMOCTEH MEX Ty BeTHINHAME. PaznmiyaTh
69 | OnmcaTenpHbId crtoco0 3agaHus QyHKIUH. 1 Cpe/u 3aBUCUMOCTEH (DYHKIIOHAIBHBIC 3aBUCUMOCTH.
70 TabnamuneIi crtoco6 3aganns GYHKINH. 1 Onucvlgams nousimusi: 3aBUCEMOM U HE3aBHCUMOU TIEPEMEHHBIX, () YHKIIHH,
71 Broluncienue 3HaueHUU (PYHKHI/Iﬁ 1o q)opMy_]'[e 1 aprymeHra (byHKI_II/II/I; CIIOCOOBI 3a/TaHHS (byHKI.[I/II/I. q)OpMyJ'II/IpOBaTI)
72 | I'paduk pyukimu 1 orpeziesieHust: 00JIacTh onpeesieHns: PyHKIMU, 00JIacTH 3HAYCHU
73 | Noctpoenue rpapykoB QyHKIMHA. 1 yHKIH, rpa@uKa YHKIMH, THHEHHOM QYHKIMH, TPAMOi
74 | Jluneiinas GpyHKIHSL. 1 TpOTIOPIHOHAILHOCTH.
75 | I'paduk nuHEHHON QYHKINH. 1 Buruucnams 3naueHne (byHKuI/H:I 110 33/ITAaHHOMY 3HaY€HHUIO apTyMEHTa.
76 | Croiictsa nuneiinoit yHKIpn 1 COCTaBni[TL TabuIp! 3HaYeHUH QyHKIIH. CTPOUTH rpful)m( yHKIHH,
77 | TocTpoeHue rpadHKoB B OJIHON CHCTEME KOOD/MHAT 1 3a7anHo# TabnuHo. [To rpaduky QyHKINY, SBISIOMEHCS MOIEIBIO
78 | TIOBTOpCHUE M CHCTEMATH3AINS YICOHOTO MATEPHATA 1 PEaIbHOrO NpOLEcca, ONPENeIIATh XapaKTEPHCTHKH ITOrO MpOLecea.
79 | KonrpoabHnas pa6ora Ne6 no reme «@ynkyuu. JJuneinas gpynkyuny 1 ngOHTb rpa(bmf JTHHCHHON (byHKHHVH 1 IPAMOHN NPOHOPHROHATEHOCTH.
ITICHIBATH CBOWCTBA ATUX (DYHKIHH.
CucreMbl JTHHEIHBIX YPABHEHMII ¢ ABYMs NepeMeHHbIMH. (19 yacoB)
Ananu3z KOHmMpoOnbLHOU padomul. YpaBHEHUE C IBYMs IEPEMEHHBIMU 1 Tpusooums npumepovl: ypaBHEHUs C IByMsI IEPEMEHHBIMHE; JIMHEWHOTO
80 YpaBHEHHS C JBYMSI [IEPEMEHHBIMH; CHCTEMBI IBYX JIMHEHHBIX YpaBHEHUH
81 CaoiicTBa ¥ rpadMK ypaBHEHHH ¢ AByMs IIEpEMEHHBIMHU 1 C IByMs IIEpEMEHHBIMHI; PEaJIbHBIX IPOIIECCOB, ISl KOTOPHIX YPaBHEHHE C
82 JluneiiHoe ypaBHEHHUE C JIByMs IEPEMEHHBIMHU 1 JIBYMS IEpEMEHHBIMH WJIM CHCTEMa YPaBHEHUH C IBYMS IIepEMEHHBIMU




83 I'paduk MTHHEHHOTO ypaBHEHHS C IBYMS MTEPEMEHHBIMH 1
84 CucteMbl ypaBHEHHUH C IBYMsI IEpEMEHHBIMHA 1
85 Cuctembl TMHEHHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMHA 1
86 I'padmaeckuii MeTO pelIeHUs] CHCTEMBI JBYX JIMHEHHBIX YPABHEHUH C IByMS 1
TIepEeMEHHBIMHA
87 Crroco6 moIcTaHOBKHU
1
88 Pemenne cucteM ypaBHEHHH CIIOCOOOM ITOACTAaHOBKH 1
89 Crroco6 citoskeHust 1
90 Pemenne cuctem cnocoOoM CII0KEHHUS 1
91 Pewrenue 3a1a4 ¢ moMOLIBIO CUCTEM YpaBHEHUI 1
92 Pemenne 3agau Ha TBHKCHHE. 1
93 Pewienue 3a1a4y Ha POLIEHTHI. 1
94 Pemenne 3a1a4 ¢ mTOMOIIBIO CHCTEM ypaBHEHUH Ha MPOIIEHTHOE COCPIKAHIE 1
BEILIECTBA.
95 IToBTOpEHME U CHCTEMAaTH3AIUsl YUCOHOTO MaTepuaia 1
96 KontpoabsHas padora Ne7 no teme «Cucmemsl TUHEUHBIX YPAGHEHUT» 1
97 Ananu3z KoHmpoavHoU padomol. PenieHne ypaBHeHUH 1

ABJISTIOTCSI MATEMAaTHIECKIMHU MOJIEIISIMH.
Omnpenensts, SIBISETCS M Hapa YHUCEI PEIICHUEM
JAHHOTO YPaBHEHHS C IBYMS IEPEMECHHBIMH.

Dopmynuposamy.

onpeodeienusi: pelieHNs] ypaBHEHUS C IBYMSI IEPEMEHHBIMU; YTO 3HAUUT
pELINTh YpaBHEHHUE C IBYMS IEPEMEHHBIME; Ipaduka ypaBHEHUS C IByMs
NepEeMEHHBIMY; TUHEHHOI0 YpaBHEHUS ¢ IBYMS IIE€PEMEHHBIMU; PEIICHUS]
CHCTEMBI ypaBHEHUH ¢ ABYMS IIEpEMEHHBIMU;

€601icmea YpaBHEHUH C IBYMs [IEPEMEHHBIMHU.

Onucwisamy: CBONCTBA rpadiKa TNHEHHOTO YpPaBHEHUS B 3aBUCHMOCTH OT
3Ha4YeHUH KOA(PQPUITMEHTOB, rpaMIECKUIl METOJI PEILICHNS] CUCTEMBI JIBYX
YPaBHEHHI C JByMs NEPEMEHHBIMH, METOJ TIOACTAHOBKH M METOJ CIIOKEHUS
JUISL pELICHUS] CHCTEMBI JIBYX JINHEHHBIX YPABHEHUH C ABYMs IEPEMEHHBIMU.
Cmpoump TpahuK THHEHHOTO ypaBHEHHUS ¢ AByMS NepeMeHHbIMU. Pemats
CHCTEMBI ABYX JMHEHHBIX YPaBHEHUHN C TBYMS IIEpPEMEHHBIMH.

Pewamb TexcTOBBIE 3a7aUM, B KOTOPHIX CUCTEMa IBYX JIMHEHHBIX
YpaBHEHUH C IBYMs IEPEMEHHBIMHU SBJIAETCS MAaTEMAaTHIECKON MOIENbIO
peaJIbHOTO Mpollecca, U MHTEPIIPETUPOBATh PE3YNbTaT PEIICHUS CHCTEMBI.

IToBTOpEeHUE U cucTeMaTH3alMs YueOHOro MaTepuaia. (6 4.)

98 Jluneiinas GyHKUUsI U ee rpaduk.

99 TIpeobpa3oBaHue 1EJIbIX BRIPAKCHUIHA

100 | Cucremsbl TMHEHHBIX ypaBHEHUH

101 | Kourtpoasnas padora Ne§ Utorosas

102 | AHaJu3 KOHTPOJILHOI padoThl. UTOroBblii YpoK.

YIS TSN I

O06001muTE MPHOOPETEHHBIE 3HAHUS, HABBIKM M yMEHHs 32 7 Kiacc.

Hay‘II/ITbCSI MIPUMCHATH HpI/I06peTCHHHe 3HaHUsA, YMCHU, HABbIKU, B
KOHKpGTHOﬁ JACATCIbHOCTH.

Kanenoapno-memamuueckoe nnanupoeanue é 8 knacce.
«Anzeopa 8 knacc» Aem. yueonuka A.I. Mepsnak, B.b. Ilononckuit, M.C. Axup.
3 uaca ¢ neoenio, 102 yaca

Ne Conep:xanue
ypoka (pa3aenbl, TEMbI)

KoJynuecTBo
4acoB

OcHoBHbIe BUBI yueOHOI AeaTeabHocTH (YY)

I'nasa 1. PanmonaabHble BoIpakeHusi 44 yaca

1-2 PammonansHbIe TpoOH

2

3-5 OCHOBHOE CBOWCTBO PaIHOHAIBHON APOOH

3

Pacnosnasams 1ienple palliOHAIBHbBIE BRIPAKEHUS, APOOHBIE PAIlMOHAIBHbIE
BBIPAYKEHUS, IPUBOAUTD IIPUMEPBI TAKUX BBIPAXKECHUH.




6-8 CrnoxeHre ¥ BEIYUTaHNE PAllHOHATBHBIX APoOeii ¢ OMMHAKOBBIMA 3 Dopmyruposams.
3HaMEHATEISIMU onpeoenenus: palliOHAILHOTO BBIPAKEHUS, HOITyCTUMbIX 3HAYCHUH
9-14 CrroskeHHe W BbIYHTaHME PALOHATHHBIX APOOEii ¢ pasHbiMT 6 HepeMeHH?ﬁ, TOK/IECTBEHHO PABHBIX BBIPAKCHMH, TOXKIECTBA, PABHOCHIBHBIX
SHAMCHATOISMI YpaBHEHHH, pallMOHAILHOTO YPaBHEHHS, CTETIEHH C HYJIEBBIM MIOKa3aTeTIEM,
CTETICHH C IIeJIBIM OTPHULIATENbHBIM TT0Ka3aTeNIeM, CTaHJapTHOTO BUJa YUCIIA,
15 KounTpouabHnasipabora Ne 1 1 00paTHOU MPOMOPITUOHATEHOCTH;
16-19 VMHOPKERHE 1 JETIeHNe paIORATHHEIX Apobeit. Bossenenne 4 ceoticmea: OCHOBHOE CBOMCTBO pallOHATIBHOM IpoOU, CBOMCTBA CTEIIEHU C
PalHOHANILHOI APOOH B CTeneHE 1IeNTBIM MOKa3aTeNeM, YpaBHeHui, Gyakmun Y = — ;
20-26 ToxaecTBeHHBIETIPEOOPA30BAHUSPAIINOHAILHBIXBBIPAKCHUH 7 .
npasuaa: CIOXKEH!s, BHIUNTAHUsI, YMHOKEHHUS, JIeJIeHUs IpoOeil, BO3BEACHUS
27 Kontpoasnasapadora Ne 2 1 JpoOH B CTENEHB; YCIOBUE PABEHCTBA IPOOU HYJIIO.
28-30 PABHOCH/IBHEIE YPABHEHHL. 3 Loxka3visams cBOICTBa CTEMEHN C LeNbIM TOKa3aTeneM. ) }
PaiHoHATHHBE ypaBHEHHS Onucwisams rpapuyeckuit METOJ pelleHHs ypaBHEHMU I © OHOH NMepeMeHHOH.
Ilpumensims OCHOBHOE CBOWCTBO pallMOHAIIBHOM APOOH IS COKPAIIECHHS
31-34 CreneHsb C LEIBIM OTPULATEIbHBIM MTOKa3aTeIeM 4 u ipeobpazosanus apobeit. [IpuBoauts 1pobdu kK HOBOMY (00IIEMY)
N 3HaMeHartemo. HaxomuTe cymMMy, pa3HOCTb, IIPOM3BEICHNE U YaCTHOE IPOOCH.
35-39 CBOJCTBA CTETICHH C /MM N10Ka3aTEICM 5 BEIMONHATE TOXKIECTBEHHBIE IPEOOPa30BaHNs palliOHAIBHBIX BRIPAKECHHH.
40-43 4 Pewams ypaBHEHUS ¢ IEpEMEHHOH B 3HaMEHATeNe Apoou.
Oynkus Y = — u eé rpadux Ilpumensimy CBOMCTBA CTETICHH C LIEJIBIM ITOKa3aTesIeM ISl TPeoOpa3oBaHuUs
X BBIPAKEHUM.
a4 KouTpossnaspadora Ne 3 1 3anuceieamp 4nuciIa B CTAHAAPTHOM BHJIE.
Beinoansames nocrpoenne u ureHne rpapuka GyHKoun y = —
YMerT NpUMEHSTh NOJy4YeHHbIe 3HAHUS Ha MIPAKTHKE
IIPY PEIICHNH 3a]1a9 ¥ KOHTPOJIBHBIX BOIIPOCOB
TI'nasa 2. KBagpaTrHbie kopHu. [deficTBUTeIbHBIE YHCIa — 25 YacoB
45-47 OyHKIMA Y = X* u eé rpaduk 3 Onucvlgams: IOHATUE MHOXKECTBA, 3JICMEHTA MHOXKECTBA, CIIOCOOBI 3aIaHUs
48-50 KBaJpaTHbIe KOPHH. ApH(METHIECKHH KBaApaTHBIi KOpEHD 3 MHO’ECTB; MHOYKECTBO HATYPAILHBIX HCEN, MHOKECTBO LENbIX THCEN,
MHOYECTBO PAllMOHAJIBHBIX YHCEN, MHO)KECTBO JICHCTBUTEIBHBIX YHCEN U CBSI3U
51-52 MHOXECTBOH €ro 3JIEMEHTHI 2 MEXTy 3TUMU YUCIOBBIMU MHOYKECTBAMU; CBS3h MEKIY OCCKOHEUHBIMH
JIECSITUIHBIMY APOOSMH U PAIlHOHAIEHBIMHU, HPPAIIHOHATEHBIMU YUCIIAMH.
5354 TlonmHo2KeCTBO. OnepaiiHaz MHOKECTBAMH 2 Pacnosnasame pannoHanbHBIE U HPpaAlOHANBHBIE YncHa. [IpuBoauTs
55-56 Yuci10BbIEMHOXKECTBA 2 TIIPUMEPHI pAaMOHAJIBHBIX YHUCEI U UPPAMOHAIBHBIX YUCEII.




57-60 CaoiicTBaapu(h)METHIECKOTO KBaJIPATHOTO KOPHS 4 3anucvieamv ¢ TOMOIIBIO (GOPMYIT CBOMCTBA NEHCTBHUH ¢ JEHCTBUTEIHLHBIMH
- YHCITaMH.
61-65 ToxaecTBEeHHBIE TPE0OPA30BAHMS BBIPAKECHUM, 5
CONCDIKALLIX Dopmynuposams:
KB: panfrfle COPHI onpeoenenus: KBaPaTHOTO KOPHS U3 YHUCIA, apu(h)METHIECKOTO KBaJPAaTHOTO
P P KOpHS U3 YUCIIa, PAaBHBIX MHOXECTB, I0AMHOXKECTBA, IIEPECEUCHUSI MHOXKECTB,
00beMHEHNS] MHOKECTB;
N 2
66-68 .. 3 ceéoucmea: PyHKIUHU Y = X°, apu(PMETHIECKOTO KBAAPATHOIO KOPHs, PYHKIUU
Oyrxnus Y = +/ X u e€ rpadux by y > apud P prs, by
y=+/X.
() v
69 Kourpoannas pabora Ne 4 1 Hoxazvieams cBOWCTBa apUPMETHIECKOTO KBAIPATHOTO KOPHSL.
Cmpoump rpaduxu GyHKIHA Y = X° 1 y=4X.
[TpumeHnsTh NOHTHE apu(METHUECKOTO KBaIPATHOTO KOPHS /IS BEIYUCIICHHS
3HAYEHUH BBIPAKEHUI.
Ynpowams Beipaxkenus. Pemates ypaBHeHUs. CpaBHUBATH 3HAYECHHS
BBIPaKCHUH. BBIIONHATD IpeoOpa3oBaHne BEIPaKCHNH ¢ TPUMEHEHUEM
BBIHECEHHSI MHOXKUTEIS U3-T10]] 3HAKa KOPHS, BHECEHUE MHOXKHUTEIS IO/ 3HAK
KOpHsI. BEIONHATE 0CBOOOXIEHNE OT HPPALNOHATIBHOCTH B 3HAMEHATEIIE
ZpoOH, aHAIN3 COOTHOILCHNH MEXIy YUCIOBBIMI MHOKECTBAMH U HX
3JIEMEHTaMHU
I'nasa 3. KBagpaTHble ypaBHeHHs — 26 4YacoB.
70-72 KBanpaTHsle ypaBHeHH. PemieHne HEMOMHBIX KBaAPATHBIX YPaBHEHUIT 3 Pacnosnasams v TIpUBOIUTH MPUMEPHI KBAPATHBIX YPAaBHEHUN Pa3IHYHBIX
- BU/10B (TIOJIHBIX, HEIOJIHBIX, IPUBEAEHHBIX ), KBAAPATHBIX TPEXUICHOB.
73-76 ®dopmyna KOpHEH KBaJpaTHOIO YPABHEHUS 4 o
Onucvisams B 00IIEM BHUJIE PEIICHUE HETIOIHBIX KBaIPATHBIX YPaBHEHHUH.
77-79 Teopema Buera 3 Dopmynuposams:
80 K Gora Ne 5 1 onpedenenus: ypaBHEHUsI IEPBON CTETIEHH, KBa{paTHOTO ypaBHEHHMS;
o .
OHTPOTLHAAPADOTA N KBaJIpaTHOTO TPEXWICHA, TUCKPIMUHAHTA KBA/IPaTHOTO YpaBHEHHS
81-83 KBanpaTtHpIdTpéxuneH 3 W KBaIPaTHOTO TPEXUJICHA, KOPHS KBaPaTHOTO TPEXUIICHA; OMKBAAPATHOTO
. YpaBHEHHUS;
84-88 Pemenne ypaBHeHUIl, KOTOpbIE CBOJIATCS K KBaJpPAaTHBIM YPaBHEHHAM 5 ceolicmea KBATPATHOTO TPEXUIICH;
89-94 PanmonaneHble ypaBHEHUS KaK MAaTEMaTHUECKUE MOJIENU PealbHbIX 6 meopemy Buera i 00paTHyo eii Teopemy.
cuTyauuii 3anuceisams 1 10Ka3bIBaTh (GOPMYITy KOPHEH KBAAPATHOTO YPaBHEHHUS.
HccnenoBaTh KOMMYIECTBO KOPHEH KBAAPATHOTO YPABHEHHS B 3aBUCUMOCTH OT
95 KonTposabHasipagora Ne 6 1

3HAKa ero TMCKPUMUHAHTA.

Hoxasvisams meopemvr: Buera (IpsiMyro n 00paTHYyI0), O pa3IoKeHUN
KBaJJPaTHOTO TPEXUJIEHa HA MHOXKUTEIH, O CBOMCTBE KBAAPAaTHOTO TPEXUIIEHA
C OTPULATEIBHBIM JUCKPUMUHAHTOM.

Onucvleams Ha IPUMEPaX METOJ 3aMEHbI IEPEMEHHOMN IS peILeHHs
YpaBHEHHIA.




Haxooums KOpHU KBaJPaTHBIX ypaBHEHUH Pa3IN4HbIX BUAOB. [IpuMeHsTH
Teopemy Buera u oOpartHyro eif TeopeMy. BEITOTHATE pa3iokeHre KBaJpaTHOTO
TpéXwWICHa Ha MHOKUTENN. HaX0MUTh KOPHU ypaBHEHUH, KOTOPHIE CBOAATCS K
kBaapaTHbIM. COCTaBISITE KBaPaTHbIC YPABHEHNS M YPABHEHNUS, CBOSIINECS K
KBaJPaTHBIM, ABJISIOIIMEC MaTEMaTUYECKUMU MOJEIISIMU PEAIbHBIX CUTyaluit

0O606uTE TpHOOpETEeHHBIE 3HAHNS, HABBIKM U YMEHH 3a 8§ Kiacc.
HayuuTbcs mpuMeHsTs NPHOOPETECHHBIC 3HAHUS, YMEHHS, HABBIKH, B

96-102 IToBTOpeHne W cucTeMaTH3alusl Y1eOHOro MaTepuasia — / 4acoB
VYopakHeHus 11 NOBTOPEHU Kypcea § Kiacca 6
Kontpoabnasipadora Ne 7 1

KOHerTHOﬁ JOCATCIBHOCTH.

Kanenoapno-memamuueckoe nnanuposanue ¢ 9 knacce.
«Anzeopa 9 knaccy Aem. yueonurka A.I'. Mepznak, B.b. Ilononckuit, M.C. Axup.

3 yaca 6 neoenio, 102 uaca

Ne C K
oJepiKaHue 0JI-BO N
Ypoxa P OcHoBHbIe BUbI y4eOHOI AeaTeabHocTH (YY)
(pa3neJibl, TEMbI) 4acoB
I'naBa |. HepaBencrBa. (20 yacos)
1. UucnoBble HEPaBEHCTBA 1
2.  |YmucioBele HEpaBEHCTBA 1 Pacnosnasams v IpUBOIUTH MIPUMEPHI YHCIOBBIX HEPABEHCTB,
3.  |YmcioBble HEpaBEHCTBA 1 HEpaBEHCTB C IEPEMEHHBIMH,
4. OCHOBHEIE CBOMCTBA UHCIIOBBIX HEPABEHCTB 1 JIMHEHHBIX HEPABEHCTB C OAHON IIEPEMEHHOM, TBOIHBIX HEPABEHCTB.
5.  |OcHOBHBIE CBOWMCTBA YHCIIOBBIX HEPABEHCTB 1
6 CrnokeHHe W YMHOXKEHUE YMCIOBBIX HepaBeHCTB. OlEHUBAaHWE 3HAYCHUS 1 Popmynuposamap:
" |BBIpaXEHHUs onpeoenenus.; CpaBHEHUS ABYX HHCEIL, 5
7 CnoxeHne W YMHOXXEHHE YHCIOBBIX HepaBeHCTB. OIlleHHBaHHE 3HAYCHUS 1 PCILICHIS HEPAaBCHCTBA C OIHOM HEPEMCHHON, pABHOCHIIEHBIX HCPABCHCTB,
* | Beipaernms pgmeﬁm CHCTEMBI HEpPAaBEHCTB C OJJHOI ITepeMeHHO,
00JacTH onpeeeHNs BIPAXKEHHUS;
8 CnoxeHne W YMHOXXEHHE YHCIOBBIX HepaBeHCTB. OIlLleHHMBaHHME 3HAYCHHUS 1 pex p ’
) BBIPAKECHUS .
= = c601icmea YUCIOBBIX HEPABEHCTB,
9. |HepaBeHnctBa ¢ 01HOM mepeMeHHON 1
" = CIIO’KEHUSI 1 YMHOKCHHS YHCIIOBBIX HEPABEHCTB
10. |Pemenue HepaBeHCTB ¢ OHON mepeMeHHON. YNCIOBEIE TPOMEKYTKH 1
11. |PemieHue HEPABEHCTB C OJIHOI:I nepemeHHm:I. UucoBbIe IPOMEKYTKH 1 Jlokassisamy: CBOTICTRA YHCTOBHIX HEPABEHCTS,
12. |PemeHne HepaBeHCTB ¢ 0HON nepeMeHHON. YNCIIOBBIE TPOMEXKYTKH TEOPEMBI O CIIOKEHHU U YMHO>KEHUH YHCIOBBIX HEPABEHCTB.
13. |Pemenue HepaBeHCTB ¢ 0HOH MepeMeHHONH. YNCIOBEIE TPOMEKYTKH 1
14. [PenieHue HEPABEHCTB € OJHOM NepeMEHHON. UNCIOBbIE TPOMEKYTKH 1 Pewiame TMHEHHbIC HEPABEHCTBA.
15. |[Cucremsl TMHEHHBIX HEPABEHCTB C OJTHON MepeMEHHON 1
16. |Cucrtembl TMHEWHBIX HEPABEHCTB C OJTHON MePeMEHHON 1 3anuchIBaTh peIICHWS HEPaBEHCTB M HX CHCTEM B BHAE YHCIIOBBIX
17. |Cucrtemsl TMHEWHBIX HEPABEHCTB C OJTHON MePEeMEHHON 1 MIPOMEXYTKOB, 00bEANHEHHS,




18. |Cucremsl TMHEWHBIX HEPABEHCTB C OJHON MepeMEHHON 1 MepeceyeHus: YUCIOBBIX IPOMEKYTKOB.
19. |CucrteMbl TMHEHHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM 1
PewmaTh cucreMy HEpaBEHCTB C OJHON EPEMEHHOM.
OueHUBATh 3HAUYCHUE BBHIPAXKCHUS.
N300paxaTh Ha KOOPJAMHATHOW MPSMOI 3a/laHHbIE HEPABEHCTBAMH YHCIIOBBIC
MPOMEXKYTKH
20 Konrpoasnas pagora Ne 1 nmo teme «HepaBeHcTBa M cHCTeMbl HEPABEHCTB 1 P vt
" |c onHoli MepeMeHHOID)
I'niaBa 11 . KBaaparuunas ¢pyukumus. (38 yacon)
21. |lloBTOpEeHME M pacIIMPEHNE CBEACHUH O (QYHKINU 1
22. |lloBTOpeHME M pacIIMpPEHNE CBEACHUH O (QYHKINU 1
23. |lloBTOpeHME M pacIIMpEeHNE CBEACHUH O QYHKINU 1
24. |Csoiictsa pyHKiun 1 Onucvieams TIOHATHE (YHKIMM KaK MpPaBHIIA,yCTAHABIMBAIOLIETO CBS3b
25. |Ceoiictea dynkmun 1 MEXIy 2JIEMEHTAMH JIBYX MHOECTB.
26. |[CaoticTBa GQyHKIIUN 1 ®
Kak moctpouts rpaduk dyukmmu Yy = k f(x), ecnu usBecren rpaduk ¢y OpMYIUpOGANTD:
27. y = f(x) 1 Onpedenenusi:
— HyJIs1 QYHKIIMY;
Kak nocrpouts rpaduk dyaxkuuu Y = k f(x), ecau usBecren rpadux GhyHKINA .
28. y = f(x) p paduic pynxmm y %) padux Gy 1 MPOMEXYTKOB 3HAKOM TIOCTOSIHCTBA (QYHKIMHK; (YHKIHMH, BO3pacTarouien
— ObIBatolIell) Ha MHOXKECTBE;, KBaJpaTHYHOM HKIMH; KBaJIpaTHOTO
Kak noctpouts rpaduk ¢yukuuum Y = K (X), ecnu uzBecteH rpadux GpyHKIHHA v H _) AP ym AP
29. _ 1 HEpaBEHCTBA,
y =f(x)
Kak moctpouts rpaduku GyHKIHi . .
) 1 c6oticmea KBaIpaTUIHON QYHKINH;
30 y =f(x) + buy = f(x + a), eciut uzBecren rpaduk bynkipn y = f(x) P by
31. Kax nocrpourts rpapukn dpyHxuuit 1 npasuia NOCTpoeHuUs rpaKoB (GyHKIMI C ITOMOIIBIO TPe0Opa3oBaHuil BHIa
y =1(x) + buy =f(x + a), ecnu uzBecren rpaduk Gynkiuu y = f(x) 1) — f(x) + b:
30 Kak nocrpouts rpaduku GpyHKIui 1
" ly=1(x) + buy =f(x +a), ecnu uzBecren rpaduk Gpynkiuu y = f(x) 1) — f(x + a)iftc) — kf(x).
33 Kak nocrpouts rpaduku GpyHKIui 1
~ ly=f(x) +buy=f(x +a), echm ussecren rpaduk dpynkumm y = f(x) Cmpoumps rpapuku GYHKIHH C MTOMOIIBIO TPeoOpa3oBaHuMil BHIA
34. |KBangparnunas QyHKIms, e€ rpaduk 1 cBoiicTBa 1 fix) — f(x) + b;
35. |KBangparnunas GyHKims, e€ rpaduk 1 cBoiicTBa 1
36. |KBanmparmunas ¢pyHKIms, e€ rpaduk 1 cBoiicTBa 1 (x) = fl(x + a); f(x) — kf(x).




37.

Keaapatnunas Gynknus, e€ rpaduk U CBOWCTBA

1
38. |KBagparmunas ¢yHkims, e€ rpaduk u cBoiicTBa 1 Cmpoums TpadyK KBaJPAaTHIHONW (YHKIHN.
39. |KBanmparnunas GpyHkims, e€ rpaduk 1 cBoiicTBa 1
40. |KourtpoabHasi padora Ne 2 o teme: «KBanparnunasi pyHkius» 1 ITo rpadmky kBanpaTHdHO# (yHKIMH OMICHIBATE ¢ CBOMCTBA.
41. |PemeHue KBapaTHbIX HEPABEHCTB 1
42. |PemmcHue KBaApaTHBIX HEPABCHCTE 1 Onucvieams CXEMAaTHYHOE PACHOIOKEHNHE Mapaboibl OTHOCHUTEIBHO OCH
43. |Pemmienue KBaapaTHBIX HEPABEHCTB 1 abciucc B 3aBUCHMOCTH  OT  3HaKa CTapero koapdunrenra wu
44, |PeimicHue KBaapaTHLIX HEPARCHCTE 1 JUCKPUMHUHAHTA COOTBETCTBYIOILET0 KBaAPATHOTO TPEXUIICHA.
45. |PemeHue KBapaTHBIX HEPABEHCTB 1
Pewiams xBaspaTHble HEpaBEHCTBA, WUCHOJNB3YS CXEMY PpacHOI0KEHUS
46. |PemeHue KkBaapaTHBIX HEPABEHCTB 1
= napaboJIbl OTHOCUTEIBHO OCH adcIucc.
47. |CucteMsl ypaBHEHUH C IBYMs IepEMEHHBIMU 1
48. |CucteMsl ypaBHEHHH C IByMs epEMEHHBIMU 1 Onucvigams TpaUUeCcKAi METOJ PEIICHHUS CHCTEMBl JBYX YypaBHCHHU C
49. |CucteMsl ypaBHEHHUH C IBYMs IepEMEHHBIMU 1 JBYMsi IePeMEHHBIMH,
50. |CucTeMbl ypaBHCHHI C ABYMsI IEPEMCHHBIMH 1 METOJ IIOJCTAHOBKM M METOX CIIOXKCHMsS [UIsl PEIICHUS CUCTEMBl ABYX
51. CucrteMbl ypaBHeHI/Iﬁ C IBYMsI NICPEMCHHBIMU 1 ypaBHerIf/'I C IByMs ICPEMCHHBIMH,
52. |Cucremsl ypaBHEHHH ¢ ABYMs NEpEMEHHBIMHU 1 OJTHO M3 KOTOPBIX HE SIBJISCTCS JINHEHHBIM.
53. |Pemenue 3a1a4 ¢ HIOMOILIBIO CHCTEM YpaBHEHUH BTOPOIl CTENEHU 1
54. |[Pemenue 3a1a4 ¢ MOMOILIBIO CUCTEM YPaBHEHHUH BTOPOIl CTENEHU 1 Pewams TekcTOBBIE 33a4U, B KOTOPBIX CHCTEMA JBYX YPABHEHHUH C JAByMs
55. |Pemenue 3amad ¢ MOMOIIBIO CHCTEM YpaBHEHHH BTOPOH CTETIEHH 1 MEPEMEHHBIMHU SIBIISICTCS MaTEMaTHYECKOH MOJEIBIO PEalbHOTo Ipoliecca,
56. |Pemenue 3a1a4 ¢ IOMOLIBIO CUCTEM ypaBHEHUI BTOPOIl CTENEHU 1 Y MHTEPIPETUPOBATH PE3YJILTAT PEIICHHS CUCTEMBI
57. |Pemenne 3a1a4 ¢ HOMOILIBIO CUCTEM ypaBHEHUH BTOPOIl CTENEHU 1
58, KOHTpOJij-IaSI padora Ne 3 mo Teme: «Pemenue ypaBHeHMil M cucTeM 1
YPaBHEeHMii ¢ IBYMsI lepeMeHHBIMU»
I'aaa 111, DuiemeHTHI NpUKIAAHONH MaTeMaTHKH. (20 yacoB)
59. Maremarnieckoe MOJIeTMPOBAHNE 1 Ilpusooumsv npumepsl:. MaTEeMaTHUYECKUX MOJENEH peaJbHBIX CUTYalui;
60. Maremarnieckoe MOJIeITMPOBaHNE 1 NPUKIAAHBIX 33734,  NOPUOMMKEHHBIX  BEIMYUH; UCIIOJIb30BaHMS
61. MaTeMaTHYeCKOE MOJIETUPOBAHHIE 1 KOMOMHATOPHBIX TIPABWJI CYMMBI M IIPOM3BEIICHHMS; CIIyYalHBIX COOBITHH,
62. TIpoLIEHTHBIE PACUYETHI 1 BKJIIFOYasgs  JOCTOBEpHBIE M  HEBO3MOXHBIE  COOBITHS,;  ONBITOB  C
63. [IpoueHTHBIE pacUETEI 1 PaBHOBEPOSTHBIMH MCXOJAMM; MNPEACTABIECHUS CTATHCTHYECKUX IAaHHBIX B
64. TIpOLIEHTHEIE PACUETEI 1 BHzE TabmwII, AHarpamm, rpa¢uKoB; HCTIOB30BAHUA
65. TIpHOIIKEHHbIE BHIHCTEHI 1 BEPOSATHOCTHBIX CBOHCTB OKPY/KAIOIINX SIBICHUH.
66. [pubnmxEHHBIC BEIYMCICHUS 1 Dopaynuposanms: . .
onpeoenenus. abCOMOTHOW MOTPELIHOCTH, OTHOCHUTEIBHON IIOTPEIIHOCTH,
67. OCHOBHBIE TIpaBMJIa KOMOMHATOPUKHI 1 )
JIOCTOBEPDHOTO ~ COOBITHSI, ~ HEBO3MOXKHOTO  COOBITHS;  KJIACCHYECKOE
68. OCHOBHbIE NPaBHUIa KOMOMHATOPHKH 1 OTIPEIITICHHE BEPOATHOCTH;
69. OcHoBHEIC NpaBHIa KOMOHHATOPUKH 1 npasuia: KOMOMHATOpHOE TMPaBWIIO CYMMBI, KOMOWHATOpHOE IIPaBHIIO
70. YacroTa ¥ BEpOATHOCTH CITy9afHOT'O COOBITHS 1 NPOU3BEEHHUS.
71. YacToTa U BEpOATHOCT Cy4alHOrO COOBITHS 1 Onucvi6ams 3TAIbl PeLICHHs IPUKIAIHOMN 3a[a4H.
72. Knaccuueckoe onpeseneHne BEpOSITHOCTH 1




73. Krnaccuueckoe onpeneneHne BEpOsITHOCTH 1 Hosacuame u 3anucviéams (HOPMyTy CIOXKHBIX MpoueHToB. I[IpoBoanTs
74. Krnaccuuaeckoe onpeneneHne BEpOsITHOCTH 1 MPOLIEHTHBIE PACUYETHI C UCIIOIb30BAHUEM CIIOKHBIX TPOIICHTOB.
HauanbHbIe CBEJCHUSA O CTATHCTHKE Haxooume TOYHOCTH TPUOIIDKEHHS MO TaOIHIe MPUOMKEHHBIX 3HAYCHHUN
BeqM4uHBL. Mcronp3oBaTh pasnudHble (OPMBI  3alHCH  NPHOIIKEHHOTO
75. 1 3HaueHMs BeMHMINHbL. OLeHNBATh NPUOMIKEHHOE 3HAUCHNE BEIMIHHBL.
76. HavanbHble CBEICHNS O CTATUCTHKE 1 Ilposooums OMBITE CO CIydalHBIMH HcXomaMH. [lOSICHATH M 3alHCHIBaTH
77. HauanpHble cBeIeHNS O CTATUCTHKE 1 dbopMyly HAXOXICHHS YACTOTBHI CIIy4aliHOro coOwiTus. OmnHCHIBATH
CTaTHCTHYECKYIO OIIEHKY BEpOSTHOCTH CilydaiiHoro coObiTHa. Haxomuts
BEPOSITHOCTD CITY4aliHOTO COOBITHS
KontpoabsHas padora Ne 4 no Teme: «1eMeHThI NPUKJIATHOM B OIIBITAX C PABHOBEPOSTHBIMU HCXOJaMHU.
MaTeMATHKI» 1 Onuceieams ~ 3Tanbl ~ CTaTUCTHYECKOTO  uccnenoBaHus.  OdopmisaTh
8. nndopmanuio B Bujae Tabmui u auarpamm. M3BiekaTh MHpOpMaMio U3
I'naga IV.UucaoBele nocjienoBareabHOcTH. (17 yacoB) Tabmui W auarpamMM. HaxXoIWTh W TIPMBOMWTE TIPHMEPHI HCIIONB30BAHHUS
CTaTHCTHUYECKUX XapaKTEPUCTHK COBOKYIHOCTH JTAHHBIX: CpEIHEE 3HAUCHUE,
MOJa, pa3Max, MeJIiaHa BEIOOPKH
79. UncioBble MOCIEN0BATEILHOCTH 1 IIpusooums npumepbl. MIOCJIEI0BATENILHOCTEH; YHCIIOBBIX
80. UncioBbIe MOCJIEN0BATEILHOCTH 1 MIOCJICI0OBATENILHOCTEH, B YaCTHOCTH apU(METHYECKOH M TeOMETPHYECKOH
81. ApudmMeTndeckas nmporpeccus 1 Iporpeccuii; WCIONB30BAaHUS IIOCIEIOBATEIBHOCTEH B pEaTbHON JKU3HH;
82. ApupMeTHIeCKas IPOrpeccHs 1 3a7a4, B KOTOPBIX pAacCMAaTPUBAIOTCS CYMMBI C OCCKOHEYHBIM YHCIIOM
83. ApudmeTnyeckas IporpeccHs 1 CJIaracMpiXx.
84. Apudmernueckas mporpeccus 1 Onucwviéams: TIOHATUSA TIOCJIEAOBATEIBHOCTH, WICHA TOCIEI0BATEILHOCTH,
CyMMa N nepBbIX YWICHOB apu(pMETHYECKOH MpOorpeccuu crocobsl 3ajiatua NoCHe 0BT NLHOCTH. . .
Bviuucnsame 4ieHbpl MOCIEAOBATENLHOCTH, 3aJaHHOW (OPMYJIOH Nn-ro 4jieHa
WA PEKYPPEHTHO.
Dopmynuposamy:
onpedenenus. apuPMETHIECKOH IPOrpeccuy, TeOMETPUIECKOH IPOTPECCHH;
c601icmea YIICHOB TEOMETPHICCKON U apu(METHISCKON TPOTPECCHIA.
3aoasams apuPpMETHIECKYIO U TEOMETPUIECKYIO IIPOTPECCHUH PEKYPPEHTHO.
85. 1 3anucvieamv u nosicusames GOpMyIbl 00IIEro wWieHa apH(METHUECKOH H
reOMETPUUYECKOMN MPOrpecCcHid.
3anucvieamv  u  Ookasvigams: (GOPMYIBI CYMMBI N TEPBBIX YJICHOB
apu(METHIECKOW U TeOMETPHUIECKON MPOrpeccuid; (GopMyIisl, BEIpaKaloIIHe
CBOMCTBA WIEHOB apH()METHIECKON U TEOMETPHUIECKOH MPOTPeCcCHid.
Bouiuucnams cyMMy O€CKOHEUHON T€OMETPUIECKOM MMPOTPECCHH, Y KOTOPOH
lgq|<1.
[IpencraBnsaTh 6eCKOHEUHBIE TIEPUOINIECKUE NPOOH B BUIE OOBIKHOBEHHBIX
86. CyMMa N NepBbIX WICHOB apu(METHUECKOH porpeccuu 1
87. CyMMa N IepBhIX YJICHOB apupMETHIECKOM Mporpeccun 1
88. I'eomeTpuueckas nporpeccust 1




89. T'eomerpuueckas nmporpeccust 1
90. I'eomeTpuueckas mporpeccus 1
91. CyMMa N NepBbIX Y4JIEHOB FT€OMETPUYECKOi porpeccuu 1
92. CyMMa N IepBbIX Y4JIEHOB F€OMETPUYECKOi Iporpeccun 1
93. Cymma 6eCKOHEYHOM reOMETPHUYECKOM Mporpeccuu, y Kotopoi | | <1 1
94. Cymma 6eCKOHEUHOM reOMETPHUYECKON Mporpeccru, y Kotopoi | | <1 1
95. Kontpoabsnas padora Ne 5 no teme «UnciioBble nocieloBaTeIbHOCTH 1
IloBTOpeHUe M cucTeMaTH3anusl yueGHoro marepuaua. (7 4.)

96. YnpaxHeHus st IOBTOpeHust Kypea 9 kiacca 1 0O06001muTh NPUOOPETEHHBIC 3HAHMS, HABBIKK U YMEHHs 32 9 Kiacc.
97. YnpaskHeHus 1J1sl TIOBTOPEeHNUs Kypca 9 Kiacca 1 HayunTbcss npuUMEHSATh  NPUOOpPETCHHBIC 3HAHMS, YMEHHsS, HABHIKH, B
98. YnpaxHeHus Uit IOBTOpeHuUs Kypcea 9 kiacca 1 KOHKPETHOM /e TENbHOCTH.
99. YnpaxHeHus sl TIOBTOPEHUs Kypca 9 kiacca 1
100. |YnpaxuHeHus IJIsl HIOBTOPEHUs Kypcea 9 kiacca 1
101 YnpaskHeHus 1J1s1 TOBTOPEHUs Kypca 9 1

Kacca
102. |HAToroBasi KOHTpoJIbHas padoTa Ne6 1




