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HOACHUTEJBHASA 3AIINCKA

PaGouas nporpamma no yue6HoMy npeamery «MaTemaThkay MpeiHa3HadeHa ajs odyyarommxes /-9
KJIACCOB MYHHIIMITAJIHHOTO aBTOHOMHOT'O 00111€00pa30BaTeIbHOTO YUPEKICHUS CpeIHEH
o01eodpazoBarebHON MIKOJIBI Ne36.

HopMaTHBHO-TIpaBOBoOE U IOKYMEHTAJbHOe 00ecnieyeHHe 00pa3oBaTeIbHOI0 Npolecca

B cootBercTBuM ¢ ®3-273 «O6 oOpa3zoBannu B Poccuiickoit denepariuuy opraHu3ainm,
OCYIIECTBISIONINE 00Pa30BaTENbHYIO ACSITEIBHOCTD 110 HMEIOIIUM TOCYAaPCTBEHHYIO aKKPEIUTAIIUIO
o0pa3oBaTeNbHbIM IPOrpaMMaM Ha4allbHOTO OOIIEr0, OCHOBHOTO OOIIIET0, CPETHErO OOIIETO
o0pa3zoBaHusl, pa3padbaTeiBalOT 00pa30BaTENbHBIC IPOTPAMMBI B COOTBETCTBUH C (heaepaTbHbIMU
rocy/1apCTBEHHBIMU 00pa30BaTebHBIMU CTAaHAAPTAMHU U COOTBETCTBYIOIIMMHU (peiepabHbIMU
OCHOBHBIMH 00111€00pa30BaTeIbHBIMH ITPOrPAMMAMHU.

MyHununagipsHOEe aBTOHOMHOE 00111e00pa3oBaTeNbHOe YUpexKIeHne cpeaHsis o0uieo0pa3oBareabHas
mkosia Ne 36 . Tomcka ocyiecTBiIsieT 00y4eHHe 110 alalTUPOBAHHBIM OCHOBHBIM
o011eo0pa3oBaTeIbHBIM IPOrpaMMamM JJisi 00yJarOIIUXCs ¢ OTPAaHMYEHHBIMH BO3MOXHOCTSAMU
3I0POBbBsSI HA YPOBHE HAYaJILHOTO OOIIEr0 M OCHOBHOTO O0IIEr0 00pa30BaHMUsL.

[Iporpamma koppekunonHoii padotsl (IIKP) sBisieTcs HeOThbeMIIEMbIM CTPYKTYPHBIM KOMIIOHEHTOM
o0mieo0pa3oBaTeIbHON pOrpaMMbl 0OpazoBatenbHON opranm3amnun. [IKP pa3zpabdareiBaetcs mist
o0yuarouxcs ¢ OrpaHMYEHHBIMUA BO3MOXKHOCTSIMH 3710pOBbs (nanee - OB3).

HopmaTtuBHO-ipaBoBasi OCHOBA:

1. ®denepanbHbii 3aK0H 0T 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccutickoii denepamumy
(manee — 3akon);
2. ®DenepalibHbII rOCYIapCTBEHHBIN 00pa3oBaTeIbHBIN CTaHIAPT OCHOBHOTO O0IIET0 00pa3oBaHus

(mpuka3 ot 31.05.2021 Ne 287 MunucrepcrBa npocseuienust Poccuiickoit denepanunu «O0
YTBEPKACHUM (PeiepaibHOTO roCyAapCTBEHHOTO 00pa30BaTEIbHOrO CTaHAApTa OCHOBHOI'O O0OLIETro
obpazoBanus» ( B pea. [IpukazoB Munnpocsemenus Poccun ot 18.07.2022 N 568, ot 08.11.2022 N
955), 3apeructpupoBannbiii B Muntocte Poccun 05.07.2021, perucrpanuonnsiii Homep 64101) — nanee
— ®dI'oC 000);

3. [Tpuka3z Munnpocsemenns: Poccun ot 22.01.2024 Ne 31 «O BHECEHUU U3MEHEHHI B HEKOTOPhIE
npuka3sl MuHucTepcTBa 00Opa3oBanus u Hayku Poccuiickoit @enepanuu u1 MunucrepcTBa
npocseuienus Poccuiickoit denepannu, kacarouirecs GperepanbHbIX TOCYI1apCTBEHHBIX
00pa3oBaTeNbHBIX CTAHIAPTOB HAYAJILHOTO O0IIEro 00pa3oBaHMs U OCHOBHOTO O0IIEro 0Opa3oBaHUs»;

4, [Tpuka3z Munnpocsemennsi Poccun ot 18.05.2023 Ne 370 «O6 yrBepxkaeHuu heaepaibHON
00pa3oBaTeNbHON POTrPaMMbl OCHOBHOT'O OOIIIEr0 00pa30BaHUs»;
o. [Tpuxa3z MunucrepctBa npocseienus Poccuiickoit @eneparnuu ot 24.11.2022 Ne 1025 «O6

YTBEp)KICHUHU (pefepabHON alaTHPOBAHHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHUs 17151 00y4aIOUINXCS C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBBS»;
6. ITpuxa3z Munnpocsemenus Poccun ot 01.02.2024 Ne 67 «O BHeceHUN U3MEHEHUI B HEKOTOPBIE
npuka3sl MunmnpocsemeHus Poccun, kacatomiuecs penepaibHbIX aIalTHPOBAHHBIX 00pa30BaTEeNIbHBIX
IIPOrpaMMm»;
7. ITpuka3 Munnpocsemenns Poccun ot 01.02.2024 Ne62 «O BHECEHUN U3MEHEHUIN B HEKOTOPBIE
npuka3sl Munnpocsemenust Poccun, kacaromuecs eaepanbHbIX 00pa3oBaTeIbHbIX IPOrpaMM
OCHOBHOTO O0IIIeT0 00pa30BaHMs M CPETHEr0 00IIEero 00pa3oBaHUs;
8. ITpuxa3z Munnpocsemenus Poccun ot 19.02.2024 Nel10 «O BHECEeHUMN U3MEHEHUH B
HEKOTOpbIe Npuka3sl Munnpocsemenus Poccnn 1 MununcrepcTBa npocsemenns PO, kacaromuecs
(benepanbHBIX FOCYJapCTBEHHBIX 00pPa30BaTEIbHBIX CTAaHAAPTOB OCHOBHOTO 00IIET0 00pa3oBaHuUs»
9. ITocTanoBnenue [ 1aBHOTO TOCY1apCTBEHHOTO CAaHUTApHOIO Bpaya Poccuiickoit deaepannun ot
28 centsOps 2020 r. Ne 28 «O6 yrBepxnenun canutapabix npasui CII 2.4.3648-20 «CanurtapHo-
SMUIEMHOJIOTHYECKHE TPEOOBaHUS K OpraHU3alMsIM BOCIIUTaHUs U O0Y4YEHHUs, OTAbIXA U 03[JOPOBJICHUS
JeTeH U MOJIOACKI;
10. Canutapublie npaswia 1 HopMbl CanlluH 1.2.3685-21 «I 'urneHndeckrue HOpMaTUBHI U
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TpeOoBaHUs K 00CCIICUCHHIO O€30MaCHOCTH | (MJK) 0€3BPEIHOCTH IS YeToBeKa (paKTOPOB CPEIbI
oOuTaHUS», YTBEPKICHHBIX TOCTAHOBICHUEM [ TaBHOTO rOCYIapCTBEHHOTO CAHUTAPHOTO Bpayda
Poccutickoit ®eneparuu ot 28.01.2021 Ne2 «O06 yTBepkaeHUN caHUTAapHBIX ITpaBuil 1 HopM CanlluH
1.2.3685-21 «I'urneHnuecKue HOPMaTHBBI 1 TPEOOBAHUS K 00ECTIEUCHUIO O€30MACHOCTH U (HJIH)
0e3BpeIHOCTH ISl yesioBeKa (PaKTOpOB cpelibl OOMTaHus» (Janee — [ urueHnyeckre HopMaTHBBI);

11.  IIpuka3 MunucrepctBa npocseuienus Poccuiickoii @eneparnuu ot 22.03.2021 Ne 115 «O6
YTBEPKACHUU MOPSIIKA OpraHU3alluu U OCYLIECTBICHUS 00pa30BaTEIbHOM J1eATETbHOCTH IO OCHOBHBIM
00111e00pa3oBaTeIbHBIM IPOTrpaMMaM — 00pa3oBaTEILHBIM IPOTrpaMMaM Ha4aJIbHOTO OOIIEro,
OCHOBHOTO OOIIETO U CPETHEr0 00IIEeTro 00pa30BaHUI;

12.  Tlpuka3z Munnpocsemenus Poccun ot 21.09.2022 N 858 «O06 yTBepkaeHNM (enepaibHOTO
nepeyHs: y4eOHUKOB, OMYIIEHHBIX K HCIIOJIb30BAHUIO MPHU Pealn3allii UMEIOIUX FOCYAapCTBEHHYIO
aKKpeIUTaIMI0 00pa30BaTENbHBIX MPOTrPAMM HaYaJIbHOTO OOIIET0, OCHOBHOTO OOIIET0, CPEAHETO
o0uiero 06pa3oBaHus OpraHU3aUSIMU, OCYIIECTBISIIOIIMMH 00pa30BaTENIbHYIO I€ITEIbHOCTD, U
YCTaHOBJICHHS MIPEJIEIBHOTO CPOKA MCTIOIB30BAHUS HCKIIFOYCHHBIX YI€OHIUKOBY;

13. [Ipuka3z Munnpocsemenust Poccun ot 21.02.2024 Nel19 «O BHeceHHM U3MEHEHUN B
npuiioxxkeHus Ne 1 u Ne 2 k [Ipukasy Munnpocsemenus Poccun ot 21.092022 Ne 858 O6 yTBepkieHUn
@ITY, nonymeHHbIX K UCMOJIb30BAHUIO NP PeaU3ali UMEIOIUX FOCYAapCTBEHHYIO aKKPEAUTALIUIO
00pa3oBaTeNbHBIX MPOrPAaMM HAYaJIHHOTO O0IIEro, OCHOBHOTO OOIIIETr0, CPEHEro 00IIero 00pa3oBaHus
OpraHu3alysIMH, OCYIIECTBIISIOMNUMU 00pa30BaTENbHYIO IEATEIBHOCTh U YCTAHOBICHUS MPEIEIIEHOTO
CpOKa MCIOJIB30BaHUS UCKITIOUEHHBIX Y4EOHUKOBY.

14, [Tpuxa3z MunoOpuayku Poccun ot 9 utons 2016 r. Ne 699 «O06 yTBepkIeHUN epeyHs
OpTaHU3aIHii, OCYIIECTBISIONINX BBITYCK YU€OHBIX TOCOOMI, KOTOPBIE TOMYCKAIOTCS K
MCIOJIb30BAHUIO MIPH peaTU3alMi UMEIOIUX FOCYAapCTBEHHYIO aKKPEIUTAIIUI0 00pa30BaTeIbHBIX
MPOrpaMM HAYaJIBLHOTO OOIIEro, OCHOBHOTO OOIIEro, CPEIHETO 00IIero 00pa3oBaHUs».

15. [Tpuka3z MunucTepcTBa Hayku U Bbicuiero oopasoanus Poccuiickoit denepanuu,
Munucrtepctsa npocsetnieHus: Poccuiickoit @eaepannn ot 30.06.2020 Ne 845/369 «O06 yTBepkaeHIN
[Topsiaka 3aueTa opranuzaiueil, oCymecTBIsAOIIeH 00pa30BaTENbHYIO JeITEIbHOCTh, PE3YIbTaTOB
OCBOEHUS 00YUaIOIUMUCS YYEOHBIX MTPEAMETOB, KypCOB, TUCIUIUINH (MOYJei), IPaKTHKH,
JIOTIOTHUTEIBHBIX 00pa30BaTENbHBIX MPOTPAMM B IPYTHX OPTaHHU3AIMIX, OCYIIECTBISIONINX
00pa3oBaTeNbHYIO JeATETLHOCTDY;

16. [Tucemo Munnpocsenienust Poccun ot 12.02.2024 Ne03-160 «Pa3bpsacHenus no Borpocam
OpraHu3aIy 00yYEHHsI 0 OCHOBHBIM 00111€00pa30BaTEIbHBIM U IOTIOTHUTEIEHBIM
o0I1epa3BUBAIOIINM MPOTPAMMaM ISl IETeH, HYy>KTAIOUTUXCS B [UTUTEILHOM JICUSHUU B METUIIMHCKUX
OpraHMU3aIHsIX»;

17. [Tocranosnenue IlpaButensctBa PO ot 11.10.2023 Ne1678 «O06 yTBepKIeHUH PaBUI
pUMeHeHHUs AnekTpoHHoro ooyuenusd, JIOT npu peanusannunu 06pa3oBaTeIbHOTO MPOIECCA;

18. MeTtoauueckre peKOMEeH iy 0 00eCTeYeHnI0 ONTUMHU3auu yueOHoit Harpysku B OO (MP
2.4.0331-23 ot 10.11.2023, pa3paborannbie DenepalibHON CITY>KOOM 110 HAI30PY B Chepe 3amuThI
npaB norpeduteneit u 6marononyuus yenoseka, DbYH «DenepanbHblit HAyYHBIN LHEHTP TUTUEHBI UM.
®.D. Dpucmanay PocriorpedHanzopa u ap.);

19. [Tpuka3z Munnpocserenus Poccun 04.10.2023 Ne738 «O6 yrBepxkaennn (eaepaabHOTo
MIEPEYHS JIEKTPOHHBIX 00Pa30BATENBHBIX PECYPCOB, TOMYIIEHHBIX K UCIOIh30BAHUIO TIPU PEATN3aIuN
HMMEIOIIUX TOCYIapCTBEHHYIO aKKPEIUTAIINI0 00pa30BaTeIbHBIX MPOTPaMM HaYaIbHOTO OOIIETo,
OCHOBHOTO OOIIETO, CPETHEr0 00IIEeTr0 00pa30BaHUM;

20.  IIpuxa3 Munnpocsemenust Poccun ot 31.08.2023 Ne650 «O6 yrBepkaenuu Ilopsika
OCYILIECTBIICHUS] MEPONPUATUI IO TPOdecCHOHATBHOM OpUEeHTAuU 00yYaoINXCs MO
o0pa3zoBaTeNbHBIM IPOrpaMMaM OCHOBHOT'O OOIIIETO U CPETHEro 00IIero 0opa3oBaHus»;

21.  MetoamuecKue peKOMEHIAINH 110 00ECIIEYeHUI0 CAHUTAPHO-ITTHIEMUOTIOTHYECKIX
TpeOOBaHMII MpU peanu3aui 00pa30BaTeIbHBIX MPOTPAMM C TPUMEHEHHUEM DIIEKTPOHHOTO 00yUeHHUS U
JTUCTAaHIIMOHHBIX 00pazoBarenbHbIX TexHomoruit (MP 2.4.0330-23 yTB. 29.08.2023 pykoBoauTenem
denepanbHOI Ci1yKO0bI IO HAA30PY B cepe 3aiuThl MpaB MOTpedUTeNeH 1 OIaronoayyns yenoBeka,
I'maBHBIM canuTapHbM BpadoM PD A 1O. [Tomosoit);
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22. ®enepanbHblii 3ak0H OT 19.12.2023 Ne 618-D3 «O BHeceHun nusMeneHui B GenepanbHblii
3akoH «O06 oOpazoBanuu B Poccuiickoit denepannny;

23. [Tpuka3z Munnpocsemenus: Poccun ot 03.08.2023 Ne 581 «O BHeceHUM U3MEHEHUS B TyHKT 13
MOpSAJIKAa OpraHU3alMi U OCYIIECTBIEHUS 00pa30BaTEIbHOMN 1EATEIBHOCTH 110 OCHOBHBIM
00111e00pa30BaTeNIbHBIM IPOrpaMMamM - 00pa3oBaTeIbHBIM IPOrpaMMaM HauyaJIbHOTO OOLIEro,
OCHOBHOTO OOILIETO U CPEHETO 00IIero 00pa3oBaHus, YTBEPKICHHOTO MPHUKAa30M MUHHCTEPCTBA
MpOCBeNIeHMs poccuiickoit peaeparnuu ot 22 mapta 2021 1. Ne 115x»;

24, ITpuxa3z Munnpocsemenust Poccun ot 21.06.23 Ne556 «O BHECEHMM U3MEHEHUN B ITPUIIOKEHUS
No 1, Ne 2 k npukazy Munpocemenus Poccuu ot 21.09.2022 N858 «O0 yTBepkaeHnn ¢GeaepaabHOTO
nepevyHs yueOHUKOB, TOMYIIEHHBIX K HCIOIB30BAHUIO IPY PEATHU3ALUU HUMEIOIINX TOCY/IapCTBEHHYIO
aKKpeIuTaluio o0pa3oBaTeIbHbIX IPOrpaMM HadyalbHOI'O OOIIEro, OCHOBHOI'O OOILEro, CpeIHEro
o011ero o0pa3oBaHus OpPraHU3aALUSIME, OCYIIECTBIIIOIIUMEI 00pa30BaTEIbHYIO e TEIbHOCTD, U
YCTAHOBJIEHHS IIPEJIEIBHOTO CPOKA MCIIOJIb30BAHUS UCKIIIOUEHHBIX Y4eOHUKOBY;

25.  Ilucemo MunucrepcTBa obpa3oBanus u Hayku Poccuiickoit @enepanuu ot 18.08.2017 Ne 09-
1672 «O HanpaBieHUU PEKOMEHAALMI IO YTOUHEHUIO MOHATHS U COAEPKAHUSI BHEYPOUHOU
NeSITEIbHOCTH B paMKax peajin3allii OCHOBHBIX 00111€00pa30BaTeIbHbIX IPOrpaMM, B TOM YHCIIE B
YaCTH MPOEKTHOM JESITEeIbHOCTHY;

26.  IIpuxa3 MuHuCTEpCTBa HAyKH U BBICIIEro oOpazoBanus Poccuiickoit dexepanum,
MunuctepctBa npocsetienus Poccuiickoit @eaeparuu ot 05.08.2020 Ne885/Ne390 «O mpakTuieckon
MIOJITOTOBKE 00YYaOIIUXCSI»;

27. [Tpuka3z MunucTtepcTBa Hayku U Bhiciiero oopa3zoBanus Poccuiickoit @enepanuu,
Munuctepctsa npocsenienust Poccuiickoit @eneparuu ot 05.08.2020Ne882/391 «O6 opranuzamnuu u
OCYILECTBICHUH 00pa30BaTEeNIbHON JESTEeNbHOCTH IPU CETEeBOM (hopMe peannzanun 00pa3oBaTeIbHbIX
nporpaMm» (BMecte ¢ «IlopsiikoM opraHu3anu U OCYIIECTBIEHUSI 00pa30BaTEIbHON e TEIbHOCTH
pu ceTeBoil popme peannszanuu 00pazoBaTeIbHBIX IPOrPaAMM»);

28.  Ilucemo MunucrepcTBa obpa3oBanus U Hayku Poccuiickoit @exepannu ot 31.01.2017 Ne OB-
83/7 «O6 obecneueHNH yueOHBIMH U3TaHUSIMHU (YUeOHMKAMH U y4eOHBIMU TOCOOUSMH) 00yUaroIuXCst
¢ OB3y;

29.  Ilucemo JlemaprameHTa rocyAapCTBEHHOM MOJUTHKH B cepe 00I1ero oopazoBaHus
MunuctepctBa oopasoBanus u Hayku Poccuiickoit @enepaunn ot 14.04.2016 Ne 08-709 «O cniuckax
PEKOMEHIYEMBIX IPOU3BEICHUI;

30.  Iucemo JlemaprameHTa rocyIapCTBEHHON MOJUTHKH B cepe 00IIero oopazoBaHus
Munucrtepcrsa npocseiienus Poccuiickoit @enepanuu ot 26.02.2021Ne03-205 «Metonnyeckue
pEKOMEHIalliU TI0 00ECTIEeYeHNI0 BO3MOKHOCTH OCBOEHUSI 00pa30BaTeNbHbIX IPOrpaMM
oOyyaromumucs 5-11 kiaccoB M0 MHIMBUAYATIEHOMY YU€OHOMY IUIaHY»;

31.  TIucemo MunucrepcTBa obpa3oBanus U Hayku PD ot 18.06.2015 NeHT-670/08
«MeToanueckre peKOMEHIAalNu 0 OPraHU3alMyi U CaMOTIOATOTOBKU 00Y4atOLUXCsl IPU
OCYILIECTBICHUH 00pa30BaTeIbHON AESITENTLHOCTIY;

32. [Tucemo Munuctepcra oOpasoBanus 1 Hayku P® ot 04.03.2010 Ne03-413 «O mMeTou4ecKux
PEKOMEHIaLMAX 10 PeaTnu3aluu KypcoB M0 BEIOOPY»;

33.  Ilucemo /JlemaprameHTa rocy1apCcTBEHHON MOJUTHUKH B cepe 001Iero oopazoBaHus
MunuctepcTBa oopasoBanus 1 Hayku Poccuiickoit denepannu ot 14.04.2016 Ne 08-703 «O6
HCIOJIb30BAHUU KapT B 00pa30BaTeIbHOM 1EATETbHOCTHY;

34. [Tucemo MuHucTepcTBa 00pa3oBaHus U Hayku Poccuiickont @eaepammu ot 25.05.2015 Ne08-
761 «O6 u3yyeHuun npeaMeTHbIX obaacTelt «OCHOBBI PETUTHO3HBIX KYJIBTYP M CBETCKON ATUKM» U
«OCHOBBI yXOBHO-HPABCTBEHHOM KYJIbTYpbl HApOA0B Poccumy;

35. ITucemo Munucrepcersa npocseuierust PO ot 20.12.2018 Ne 03-510 «O HamnpasieHnn
nHpopmanun» (BMecte ¢ «PekoMeHaanusIMu 1o NpUMEHEHUI0 HOPM 3aKOHOIaTeNIbCTBA B YaCTH
obecreyeHrs: BO3MOXKHOCTH MOJTy4eHHsI 00pa30BaHuUsl HAPOJHBIX S3bIKAX U3 YHCIA S3BIKOB HAPOIOB
Poccutickoit deneparuu, n3ydeHns TOCyIapCTBEHHBIX S3BIKOB pecnyonuk Poccuiickoit deneparuu,
POIHBIX SA3BIKOB U3 YKCIIA S3bIKOB HApoA0B Poccuiickoit denepanuu, B TOM YUCIIE PYCCKOTO KaK
POJTHOTOY);



36. [Tucemo MunuctepcTBa obpazoBanust u Hayku Poccuiickoit ®@eneparuu ot 14.12.2015Ne09-
3564 «O BHEYpOYHOU AESITETLHOCTH PeaTU3allii JOMOIHUTEIBHBIX 00pa30BaTeNbHBIX IPOrPaMM»;

37. ITucemo Munucrepcrsa npocserieHus: PO ot 13.06.2019 NeTC-1391/07 «O6 opranuzanuu
0o0pa30BaHMs YJaIIUXCs HA JIOMY;

38. ITucemo Munuctepctsa npocsenieruss PO ot 17.03.2020 NeIT-41/06 «O6opranuzanuu
oOydeHus B JUCTAHIIMOHHOU (hopMey;

39. [Tpuka3z Munnpocsemenns Poccun ot 02.08.2022 Ne 653 «O06 yrBepx)acHUU (heaepabHOTO
MIepEYHs JIEKTPOHHBIX 00Pa30BATEILHBIX PECYPCOB, AOMYIIEHHBIX K UCTIOIB30BAHUIO TIPU PeaTU3alUN
HUMEIOIINX FOCYIapCTBEHHYIO aKKPEIUTAIIMI0 00Pa30BaTEeNIbHBIX MPOrPaMM Ha4aJIbHOTO OOIIIEro,
OCHOBHOTO 00IIIer0, CpeHETo 001Iero oopazoBanus» (3apeructpupoBano B Muntocte Poccun
29.08.2022 Ne 69822).

40.  OcnHoBHas oOpa3zoBareIbHas MporpaMma OCHOBHOTO ob1miero oopazosanus MAOY COILL Ne 36
r. Tomcka.

B cTpykType mporpaMmMbl yaeOHOTO Kypca «Aaredpay At OCHOBHOTO 00111ero o0pa3oBaHus
OCHOBHOE MECTO 3aHMMAIOT COJepKaTeIbHO-METOANYECKUEe TUHUU: «HUClIa U BEIYUCICHUSY,
«AnreOpanyecKkue BEIpaKEHUs», «Y paBHEHUS U HepaBeHCTBay, «DyHKuny». Kaxkaas us atux
COJIEpKaTeNbHO-METOAUUECKHUX JIMHUN Pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3yUEHUs Kypca,
B3aUMO/ICHCTBYS C APYTUMH €0 JUHUAMH. B X01e n3ydeHus yaeOHOro Kypca 00yJaronmmest
IPUXOJIUTCS JIOTUUECKU PACCYKIaTh, UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBA3M ¢ 3TUM
B [IpOrpaMMy y4eOHOTro Kypca «Anredpa» BKIIOUYEHbl HEKOTOPBIE OCHOBBI JIOTUKH, IIPEJICTABICHHbIE BO
BCEX OCHOBHBIX pa3Jieiax MaTeMaTHYecKoro 00pa3oBaHus U COCOOCTBYIOLINE OBJIAICHUIO
00y4JaroIMMHUCS OCHOB YHUBEPCAIBHOTO MaTeMAaTUYECKOTO si3bika. Collep:KaTeNbHON U CTPYKTYPHOU
0COOCHHOCTBIO YU4eOHOT0 Kypca «Anredpay sSBISETCS €ro HHTETPUPOBAHHBIN XapaKTep.

Coneprxanne nuHuU «Hucna v BBIYUCICHUS» CIIYKUT OCHOBOM ISl TaJbHEHIIET0 N3y4eHus
MaTeMaTHUKH, CIIOCOOCTBYET PA3BUTHIO Y 00YUAIOIIMXCS JIOTHYECKOTO MBIIUIEHUS, POPMUPOBAHUIO
YMEHMSI T10JIb30BaThCsl AITOPUTMAMH, @ TAK)KE MIPUOOPETEHUIO MPAKTUUECKUX HAaBBIKOB, HEOOXOJUMBIX
JUISI IOBCEHEBHOM KU3HU. Pa3BuTHE MOHATHUS O YKCIie HA YPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHus
CBS3aHO C PAllMOHAJIBHBIMU U UPPALIMOHATIBHBIMU YHCIaMH, (OPMUPOBAHUEM MPEACTABICHUHN O
JIeMCTBUTENILHOM YMCIIe. 3aBepIlIeHHE OCBOSHHSI YMCIOBOM IMHUM OTHECEHO K CpelHEMY 00IeMy
00pa30oBaHUIO.

Copep:xanuie IByX alredpandeckux JUHUH — «AJre0pandecKkue BRIpaKEeHHs» U «Y paBHEHHS U
HEPaBEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Y 0OYUAIOIIMXCS MaTEMaTUYECKOro anmapara,
HEOOXOIUMOTO IS pEIICHUS 3a/1a4 MaTeMaTHKH, CMEKHBIX TPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX
3agad. Ha ypoBHe 0CHOBHOTO 00111er0 00pa3oBaHus yueOHbINH MaTepua rpynnupyeTcss BOKpYr
paloHaIbHBIX BhIpaKeHUH. AnreOpa IeMOHCTPUPYET 3HAUEHNE MAaTEMAaTUKH Kak s3bIKa JUIs
MOCTPOCHUS MaTEMaTHUYECKUX MOJIEJIeH, ONMCaHuUs IPOLIECCOB U SABJIEHUH peaibHOro Mupa. B 3anaun
o0OydeHus anredpe BXOIAT TaKKe JalbHENIIee pa3BUTHE aITOPUTMUYECKOTO MBIIITICHHUS,
HEO0OXOUMOT0, B YACTHOCTH, JUISI OCBOCHUS Kypca HH(DOPMATHUKH, U OBIIaJICHIE HaBBIKAMU
JIelyKTUBHBIX paccyxaeHuit. [I[peobpazoBaHre CUMBOJIBHBIX (POPM CIIOCOOCTBYET pa3BUTHIO
BOOOpakeHUs!, CIOCOOHOCTEN K MaTeMaTHYECKOMY TBOPYECTBY.

Coneprxanue (pyHKIIMOHATBHO-TpapUUECKON JIMHNUU HAlLIEJIEHO Ha MOJTy4YeHUE 00yqatouMMHUCS
3HaHWH O QYHKIMAX KaK BAXKHEHUIIIEH MaTeMaTUIeCKOW MOJIEIH JIJIsl OTIMCAHUS ¥ UCCIICTIOBAHUS
Pa3HOOOPa3HBIX MPOIIECCOB U SBJIICHUM B MpUpoie U obmecTse. M3yuenne Marepuana cmocoOCTByeT
Pa3BUTHIO Y 00YJAIOIIMXCS YMEHHUS UCIIOJIb30BATh PAa3JINYHbIE BHIPA3UTENIbHBIE CPEJICTBA S3bIKA
MaTeMaTHKH — CIIOBECHBIE, CUMBOJINYECKUE, rpadrueckne, BHOCUT BKJIaJ B OpPMUPOBAHUE
MPEJICTABICHUIA O POJIM MATEMATUKH B PA3BUTHUU [TUBUIIM3AIMH U KYJIBTYPBHI.
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[Iporpamma no anredpe /it o0yyaromuxcs 7—9 kiaccoB paspaborana Ha ocHoBe PI'OC O0O.
B mporpamme no anre6pe yureHsl uaeu U nonoxenus: Konuenuuu pa3BuTHs MaTeMaTHYECKOTO
obpazoBanus B Poccuiickoii deneparuu.

CoracHo yueOHOMY IJIaHy B 7—9 Kjaccax u3ydaercs Y4eOHbINH Kypc «Anredpay, KOTOPBIMA
BKJIIOUYAET CIEAYIOLIUE OCHOBHBIE Pa3/ieiibl cojiepkanus: «Hucia u BeIYUCICHUSY, «AJredpanyeckue
BBIPAKEHUS», «Y PABHEHUS U HEPABEHCTBA», «DyHKIIUNY.

Ha u3y4enune yueGHOTrO Kypca «Anredpa» orBoautcs 306 yacos: B 7 kinacce — 102 gaca (3 gaca
B HeJento), B 8 kitacce — 102 vaca (3 yaca B Heneno), B 9 kinacce — 102 yaca (3 gaca B HeZelio).

Koppekuuonnsie 3agaun s odyuaromuxcs ¢ THP (Bapuanr 5.2)

- CIOCOOCTBOBATH PAa3BUTHIO OCO3HAHHOM CaMOpPETYJISINH TO3HABATEIBHOMN NesITeTbHOCTH
U MOBE/ICHUS, CIIOCOOHOCTH K CAaMOCTOSITENIbHONW OpraHu3alii COOCTBEHHOM
NeSITeTbHOCTH;

- CI0COOCTBOBATh PA3BUTHUIO II03HABATENILHON J€SITEIBHOCTH KaK OCHOBBI KOMIIEHCAIIUH,
KOPPEKINH U MPO(PUIAKTUKH BTOPUYHBIX HAPYIICHUH TICUXO0JIOTHYECKOT0 Pa3BHUTHS,
KOPPEKLMs HHAUBUYalIbHbBIX IPOOETIOB B 3HAHUSIX;

- CTUMYJIMPOBATh MMO3HABATEIBHYIO aKTUBHOCTh, MHTEPEC K ce0e, OKPYyKAIoIIeMy
IPEIMETHOMY U COLIMAIIBHOMY MHPY, CIIOCOOCTBOBATh PA3BUTHIO IIKOJIBHOW MOTHBAIUH;
- CI0COOCTBOBATH PA3BUTHIO COLUAIBHO 0100PsIEMbIX HOPM MTOBEICHHUS,
IPOTUBOEHCTBOBATD 3aKPEIJICHUIO J1€3a/1alITUBHBIX YePT U OTKJIOHEHUH B
(dhopMHUPOBAHUH JTUYHOCTH;

- CI0COOCTBOBATh PAa3BUTHIO CAMOCO3HAHUS;

- CIOCOOCTBOBATH PA3BUTHIO CPEACTB KOMMYHHKAIHH, IPUEMOB KOHCTPYKTUBHOTO
B3aUMO/ICHCTBHS CO CBEPCTHUKAMH U B3POCIIBIMH;

- COJICIICTBOBATh CTAHOBJICHUIO C(EPbI JKU3HEHHBIX KOMITIETEHIINN U MPEO0ICHUIO
pasNIUYHBIX AUCHYHKIHH, a TaKKe JOCTH)KEHHUIO JIMYHOCTHBIX U METanpeAMETHBIX
pe3yapTaToB 00Opa30BaHMUS;

- C1I0COOCTBOBATh PA3BUTHIO CIIOBAPHOIO 3aMlaca Ha OCHOBE O3HAKOMJIEHUS C IIPpeIMEeTaMu
U SIBJICHUSIMH OKPYKaroUIeil 1eHCTBUTEIbHOCTH, YIITyOJIEHNIO0 U 00001EHIIO 3HaHUH O
HUX;

- COJICMICTBOBATh Pa3BUTHIO YMEHHUS TUIAHUPOBATH CBS3HOE BBHICKA3bIBAHNE; AaHATH3UPOBATh
CUTYallU{; BBISIBIIATh IPUUYUHHO-CIIEICTBEHHBIE, IPOCTPAHCTBEHHbIE, BPEMEHHBIE U
Jpyrue CeMaHTHYECKHE OTHOIIICHMUS,

- COBEpILIEHCTBOBATh HABBIKM TPAMMATHUECKOT0 0(OPMIICHUS peyn.

- CIOCOOCTBOBATH PA3BUTHIO CIIOCOOHOCTH K CAMOPA3BUTHIO U CAMOCOBEPIICHCTBOBAHHIO
IyTEM CO3HATEJIBHOIO M aKTHUBHOT'O MPUCBOCHUS HOBOTO COIIMAILHOIO OIBITA.

IlcuxoJioro-nexarornyeckasi xapakrepuctuka odoyyaromuxcs ¢ THP

Obyuatomtuecs ¢ THP — oOyuatormuecs ¢ BbIpaKeHHBIMU PEYEBBIMH/SI3BIKOBBIMU
(KOMMYHUKaTUBHBIMH) PacCTPONCTBAMU — MPEACTABIIAIOT COO0M pa3HOPOJHYIO IPYIIy HE
TOJIBKO I10 CTENIEHU BBIPAXKEHHOCTH PEUeBOro JedexTa, HO U 10 MEXaHU3MY €0 BOZHUKHOBEHUS,
YPOBHIO OOIIETO W PEYEBOTO Pa3BUTHSI, HATMUUIO/OTCYTCTBHIO COITYTCTBYIONIMX HAPYIICHUH.
OO1iee HeTOpa3BUTHE PEeUX MOXKET HAOIIOAATHCS MPU PA3IMYHBIX CIOXKHBIX (popMax JEeTCKOU
pEUEeBOI IATOJIOTHH, BBIACTSIEMBIX B KIIMHUKO- ITEAarOTHYECKON KiTacCU()UKAIINU PEeUYeBBIX
paccTpoiicTB (ananus, adasus, AM3apTpuUs, pUHOIAIIHS, 3aUKaHUE, TUCICKCHs, AUCTpadus).
HecmoTps Ha pa3nnyHyro OIpUpoay, MEXaHU3M PEYeBOro aAedeKra, y 3Tux

00yYaromuxcst OTMEYAIOTCS TUIIMYHBIE TIPOSIBIICHUS, CBHIETEIILCTBYIOLINE O CUCTEMHOM
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HapymeHuu (popmMupoBaHus peueBor (pyHKIIMOHATBHON cucTeMbl. OTHUM U3 BEIYIIUX
NPU3HAKOB SBJILETCS OoJiee Mo3aHee, 10 CPAaBHEHUIO C HOPMOM, Pa3BUTHE PeyH;
BBIp@XXEHHOE OTCTaBaHUE B (POPMUPOBAHUU HKCIIPECCUBHOM peUH NMPU OTHOCUTEIHHO
0J1aronoIy4HOM MOHUMAaHUM oOpaieHHOH peun. Habmoaercs HeroctaTouHas peueBast
aKTUBHOCTH, KOTOpas ¢ BO3PACTOM, 0€3 CHEIMAIbHOTO 00yUYEeHHsI, PE3KO CHIYKAETCS.
PasBuBaromasicst peub 3TUX 00yJaIOUIMXCs arpaMMaTHYHa, U300MITyeT OOJIBIINM YUCIOM
pa3zHo00pa3HBIX POHETUUECKUX HEAOCTATKOB, MAJIOMIOHATHA OKpYyKatomuM. Hapyiienus B
(opMHPOBAHNYU PEUEBOI IEATETHHOCTH 00YUAIOIIMXCS HETATUBHO BIUSIOT HA BCE MICUXUYECKHE
MPOLIECCHI, TPOTEKAIOIIUE B CEHCOPHOI, UHTEIEKTYyalIbHOH, apPeKTUBHO-BOJIEBOM U
peryasTopHoii chepax. OTMeuaeTcs HeI0CTaTOYHAs YCTOMUYMBOCTh BHUMAHHUSI, OTPaHUYECHHBIC
BO3MOXKHOCTH €ro pacnpezeneHus. [Ipy oTHOCUTENbHO COXPaHHOM CMBICIIOBOM, JIOTHUECKON
naMsITH y 00y4aromuxcsi CHI)KeHa BepOaIbHast MaMsTh, CTPAAAET MPOIYKTUBHOCTD
3annomMuHaHus1. OHU 3a0BIBAIOT CJIOXKHBIE MHCTPYKLIUHU, DJIEMEHTHI U MOCIEeI0BATEIbHOCTD
3anaHuil. Y yactu ooyuaromuxcsi ¢ THP Hu3kas akTHBHOCTD IPUIIOMUHAHUST MOXKET
coueTaTbCs ¢ JePUIUTAPHOCTHIO TO3HABATEILHOM e TEIbHOCTH.

CBs13b MEX/1y pe4eBbIMU HAPYIICHUSMH U APYTUMU CTOPOHAMHU MICUXUUYECKOTO Pa3BUTHS
oOycnoBnuBaet crierupuyeckiue oco0eHHOoCTH MbluieHus. O6agas B 1e10M
MOJIHOLIEHHBIMH MPEANOCHUIKAMH U1 OBJIAJICHUS MBICIUTEIbHBIMU ONIEPALIUIMU,
JOCTYMHBIMU UX BO3PACTY, 00y4arOUIUecs: OTCTAIOT B Pa3BUTHH CJIOBECHO-JIOTMYECKOTO
MBIIICHHS, 0€3 CIIeUATLHOT0 O0YYESHHUS C TPYIOM OBJIA/IEBAIOT AaHAJTH30M U CUHTE30M,
CpaBHEHHEM U 0000IIECHHEM.

O6yuarommmcs ¢ THP npucyie n HekoTopoe oTcTaBaHUE B PA3BUTHH JIBUTATEIHHOMN
cdepbl, NPOSBIISIONIEECs MJI0X0H KOOPAUHAIIMEH JTBUKECHHI, HEYBEPEHHOCTHIO B
BBINIOJTHEHUH JO3UPOBAHHBIX JABH)KEHUMN, CHU)KEHUEM CKOPOCTHU U JIOBKOCTH JIBKEHUH,
TPYJIHOCTBIO PealIM3alMU CIOKHBIX JIBUTATEIBHBIX MPOrPaMM, TPEOYIOMUX MPOCTPAHCTBEHHO-
BPEMEHHON OpraHMU3aliK JBUKEHHUH (001X, MEIKUX (KUCTEH U MajbleB pyK),
ApPTUKYISTOPHBIX ).

O6yuaromuxcs ¢ THP otiinuaer BoIpaskeHHast AUCCOLUALINS MEK/Y PEUEBBIM U
NCUXUYECKUM pazBuTueM. IIcuxndeckoe pa3BuTHE ITHX 00YJarOLINXCs IPOTEKAET, KaK
paBuiio, OoJiee OJaronoayyHo, YeM pa3BUTHE peuu. J[j1s HUX XapakTepHa KPUTHUYHOCTD K
pedeBoi HelocTaToYHOCTH. [IepBruYHas cucteMHas pedeBasi HEIOCTATOYHOCTh TOPMO3UT
(dbopMUpOBaHKE MOTEHIUAIBHO COXPAHHBIX YMCTBEHHBIX CIIOCOOHOCTEH, MPENSATCTBYS
HOpMaJIbHOMY (DYHKIIMOHUPOBAHMIO peueBoro uHTeuiekra. OqHako no Mepe GopMHUpPOBaHUS
CJIOBECHOM peuy U yCTpaHEHUs pe4eBOro AeeKTa NX HHTEIIEKTyaJIbHOE pa3BUTHE
npuOJINKAETCs] K HOPMAaTUBHOMY.

O6miee Henopazputre peun odydarommxcs ¢ THP BeipaxkaeTcst B pa3InvyHON CTENIEHU U
OTIpeIeNIeTCsl COCTOSTHUEM SI3BIKOBBIX CPEJICTB U KOMMYHHMKATUBHBIX IporeccoB. Hanbonee
TUTMIUYHBIE U CTOMKHUE MPOSIBICHUS 00IIEro HEA0OPA3BUTHUS peul HAOII0AAI0TCS IPU

ananuu, aasuu, TU3apTpuH, pexe — IPU PUHOJATUN U 3aUKaHUH.

IpuHIMOBI U MOAXO0ABI PA0OTHI HA YPOKAX

1. UanuBuAyansHbId TOAXO0 K KaX/IOMY YUEHUKY C YUETOM ero 0COObIX 00pa30BaTEebHBIX
noTpebHOCTEH, ycTaHOBIEHHBIX B X011 poxoxaeHus [IMIIK u pexomengamuii y3kux
CHEeUHATUCTOB (IICUXHUATP, HEBPOJIOT, MEearor-rcuxoor, JOrone/1, COUaIbHbIN eJaror).
2.ITocHnbHOCTB AEATENBHOCTH - IPEAOTBPALICHUE HACTYIUICHHUS] YTOMIIEHH S, IOCPEACTBOM
UCIIOJIb30BAaHUS JIUIsl 3TOTO Pa3HOOOPA3HBIX CPEACTB: Yepel0OBaHUE YMCTBEHHOH U
MPAKTUYECKOHN JESITEeIbHOCTH; IPETOAHECEHNE MaTepraa HeOOIbIINMHU JJ03aMH;
COIIPOBOJKJICHHUE YUeOHOW AeATEIbHOCTH NOAPOOHBIMU TPAPUUECKUMH U PEYEBBIMU
MHCTPYKLHUSAMH; HCII0JIb30BaHUE PA3HOOOPA3HOI0 JUAAKTUYECKOIO MaTeprana: ay Juo3aIuncH,
BUJICOMAaTEpHalIbl, CTAlIMOHAPHAS HATJISIIHOCTD, TAKTUJIbHBIE JTUHAMUYECKUE MOJIEIH,
Pa3HOOOpa3HBINA pa3IaTOYHBIA MaTEpPHAIL.



3. Mcnonb30Banne yauTeaeM METO0B, MOTHBHPYIOIINX IO3HABATEIFHYIO 1ESTEIBHOCTh
YUaIIUXCs — aKTUBU3UPYIONIUX PA3TUYHbIE KaHAIbI BOCTIPUATHS, U Pa3BUBAIOIINX UX YCTHYIO U
HNHCEMEHHYIO Pedb, POPMUPYIONINX HEOOX0AMMbIe yueOHBIC HABBIKH.

4.1lposiBeHHE YIUTEIEM MEIarorMuecKoro TakTa - IIOCTOSHHOE TOoIIpeHue peO&HKa 3a
yCIIEXH, CBOEBPEMEHHAs M TAKTUYHAS TIOMOIIb PeOCHKY, pa3BUTHE B HEM BEPbI B COOCTBEHHBIE
CHJIBI U BO3MOYKHOCTH.

5.Mcnionp30BaHNE aKTUBHBIX METOOB pedIieKcHu - peiekcusi HaCTPOSHHS U
HMOIMOHAIBHOTO COCTOSIHUS; pe(IEKCHs coiepKaHusl yIeOHOTO MaTepuraa sl BBIICHECHHS:
KaK yJaIuecsi OCMBICIHIIN COAEPKaHUE MPOHAEHHOTO MaTepHaia; peIeKcus IesiTeNbHOCTH
(Y4EHUK JOJDKEH HAyYUThCs 0CO3HABAaTh CIOCOOBI M IPUEMBI CBOEH paboThI, yMETh BBIOPATh
HanboJiee parmoHaIbHBIN).

COJEP)KAHUE OBYYEHUA

7 KJIIACC

Yuciia 1 BbIYHCICHUSA

JlpoOu OOBIKHOBEHHBIE U IECATHYHBIE, IEPEX0]] OT OAHOM (popMbl 3ammcu npobeii k apyrou. [TonsTre
palMoOHAIBHOIO YHCIIA, 3aMCh, CPABHEHHE, YIIOPSI0UMBAaHUE pallMOHANIBHBIX YKced. Apudmernueckue
NENCTBUS C pallMOHAIbHBIMU UncaamMu. Pemenue 3ai1a4 u3 peaabHOW IPAKTUKU HAa YacTH, Ha ApOOu.
CreneHb ¢ HaTypaJlbHBIM IIOKa3aTeJIeM: ONpe/ieieHue, Ipeodpa3oBaHNe BbIPAKEHUI Ha OCHOBE
OTIpeJIeNIeHus, 3anch O0MbIMX yucel. [IpoleHThl, 3aMch MPOLEHTOB B BUIE APOOH U APOOH B BHJIE
IIPOLIEHTOB. Tpy OCHOBHBIE 3a1a4y Ha NPOLIEHTHI, PEIICHUE 3a1a4 U3 PEAIbHOM TPAKTUKH.
[IpuMeHeHne NPU3HAKOB ACIIMMOCTH, PA3JI0KEHNE HA MHOKUTEIIN HAaTYPAIbHBIX YHCEI.

PeasibHbIe 3aBUCUMOCTH, B TOM UYHUCIIE IIpsiMasi U 00OpaTHas MPONOPLIUOHAIBHOCTH.

Auaredpanyeckue BbIpaKeHHs

IlepemeHHBIE, YUCIIOBOE 3HAUEHUE BBIPAXKECHUSI C IEPEMEHHOM. [lonycTrMBble 3HaYEHUsI IEPEMEHHBIX.
[IpencraBieHne 3aBUCMMOCTH MEX]ly BETMYMHAMHU B BUJIe GopMyJibl. Beraucnenus no gpopmynam.
IIpeoOpa3oBanue OyKBEHHBIX BBIpQ)KEHUI, TOXKAECTBEHHO paBHbIE BBIPAXKEHUSI, TPABUIIA
peoOpa3oBaHus CyMM U NPOU3BEACHUMN, IPABUIIAa PACKPBITHUS CKOOOK U MPUBEAECHHUS MTO100HBIX
CJIaraeMblIX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [T0Ka3aTEJIEM.

OpnHowieHsl 1 MHOrouIeHbl. CTeneHs MHOrowieHa. Cll0KeHNe, BBIUUTaHUE, YMHOKEHUE
MHOTrouwieHOB. ®OpMyJIbl COKPAIEHHOIO YMHOKEHHMS: KBaIpaT CyMMBI U KBaJpar pazHoctu. Popmyina
pPa3HOCTH KBaApaToB. Pa3ioxkeHne MHOTOWICHOB

Ha MHOXHTEIIH.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHMEe, KOPEHb YpaBHEHUS, IIpaBUiIa MpeoOpa3oBaHUsl ypaBHEHUS, PABHOCUIIBHOCTh YPaBHEHHUH.
JInneniHOEe ypaBHEHHE C OJHOU IIEPEMEHHOM, YACIIO KOPHEW JIMHEUHOIO YPABHEHUS, PEILICHUE
JIMHEWHBIX ypaBHeHU. CoCTaBiIeHNE ypaBHEHUH IO YCIOBHIO 33/1a4i. Perienre TeKCTOBBIX 3a/1a4 ¢
[IOMOILBIO YPABHEHUIA.

JluneiiHOe ypaBHEHHE C ABYMs IEpEMEHHBIMU U ero rpaduk. Cuctema IByX JUHEHHBIX YpaBHEHUN C
JIBYMs TIEpEMEHHBIMU. PelieHne cucreM ypaBHEHU# ciocoOoM nojicTaHoBKH. [IpumMeps! pereHus
TEKCTOBBIX 33/1a4 C [IOMOLIbIO CHCTEM YPABHEHUM.

DyHKUMH

Koopannara Toukn Ha npsmoil. Uucnosslie npoMexxyTKH. PaccrosiHne Mexy 1ByMs TOUKaMH
KOOPAMHATHOU IIPSIMOA.

[TpsimoyromnpHas cucrema koopauHat, ocu Ox u Oy. Abciicca U opauHaTa TOYKH Ha KOOPAWHATHOM
wiockoctu. [Ipumeps! rpadukoB, 3a1aHHBIX GpopMynamMu. YTeHne rpaduKoB peaabHbIX 3aBUCUMOCTE.
[Tonsitue @ynkuuu. I'papuk pyuxuuu. CoiictBa pynkuuid. JIunelinas ¢pyukuus, e€ rpaduk. ['padux
¢bynkuun y = [x|. 'paduueckoe perieHne IMHEHHBIX YpaBHEHUH U CUCTEM JIMHEWHBIX YpaBHEHUI.

8 KVIACC

Yuciia 1 BbIYUCICHUA

KBanpartnslii kopeHs u3 uucna. [lonarue 06 upparmoHanbHOM yucie. Jlecarnanbie mpuOImKeHus
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uppanvoHaIbHbIX yrcen. CBOMCTBA apu()METHUECKUX KBAPATHBIX KOPHEN U UX IPUMEHEHHE K
peoOpa30BaHUIO YHCIOBBIX BBIPAKCHUN U BBIYMCICHUSAM. J{efiCTBUTENIbHBIC YHCIIA.

Crenens ¢ nenslM 1okasaresiem 1 e€ coiictsa. CTaHgapTHas 3alnch YUCIIA.

Auaredpanyeckue BbIpaKeHHs

KBanpaTHblil TpEXWIIEH, pa3I0KEHUE KBAPATHOIO TPEXWIEHA HA MHOKUTEIIN.

Anrebpanueckas 1podb. OCHOBHOE CBOWCTBO anreOpanyeckoit 1poou. CriokeHne, BBIMUTaHue,
YMHOXXEHUE, JiefieHre anredpanyeckux ApoOeil. PanyonanbHble BeIpakeHHs U UX IpeoOpa3oBaHue.
YpaBHeHusI 1 HEPaBEeHCTBA

KBagparnoe ypaBHeHHe, popMyiia KOpHEH KBaapaTHOTO ypaBHeHUs. Teopema Buera. Pemenue
YpaBHEHUH, CBOJSALINXCS K JTMHEHMHBIM U KBagpaTHbIM. [Ipocreiinmme qpoOHO-palioHalbHbIE
YPaBHEHHUS.

I'paduueckas uHTEpIIpETAUS YPaBHEHH C IBYMSI IEPEMEHHBIMU M CUCTEM JIMHEHHBIX YPaBHEHUH C
IBYMs ITIEpEeMEHHBIMU. [IprMepsI peleHus CUCTEM HEIMHEWHBIX YPABHEHUN C IBYMS IICPEMEHHBIMH.
Perrenue TeKCTOBBIX 3a/1a4 aNreOpandeckKuM CriocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OJJHOM IepeMEHHOM. PaBHOCUIIBHOCTD
HepaBeHCTB. JIMHelHbIe HEpaBEHCTBA C OAHON epeMeHHOM. CHCTEeMbl IMHEIHBIX HEPABEHCTB C OHOMN
MePEMEHHOM.

DYyHKIUH

[Tonsarue Gpynkuu. O61acTh onpeneneHuss 1 MHOXKECTBO 3HaueHuH GyHKIuu. CriocoObl 3a1aHus
(GyHKIHH.

I'paduk pynkuun. Yrenue cBoicTB GpyHkIuu 1o e€ rpaduxy. [Ipumepsl rpagukoB GyHKIHIA,
OTPAXKAOIINX PEATBHBIC IIPOLIECCHI.

@DyHKIUY, ONUCHIBAIOLIIE IPSIMYIO U 00pPaTHYIO MPONOPLIUOHAIBHBIE 3aBUCUMOCTH, UX I'papUKH.
Oynxan Y = X2, Y = X3, y = Vx, y=|X|. Tpadudeckoe pemenne ypaBHEH I i CHCTEM YpaBHEHHIL.

9 KJIACC

Yuciia 1 BbIYUCICHUA

ParonanbHele yncia, UppalvoHAIbHbIE YUCIIA, KOHEUYHbIE U OECKOHEYHBIE IECSITUYHBIE IPOOH.
MHO0€ecTBO IeHCTBUTENBHBIX YHCE, IeHCTBUTEIbHbBIE UNCIa KaK OECKOHEUHBIE 1ECATUYHBIE TPOOH.
B3auMHO 0IHO3HaYHOE COOTBETCTBUE MEXKIY MHOXKECTBOM JIEUCTBUTENIBHBIX YUCENI U KOOPAUHATHON
MIPSAMOM.

CpaBHeHue IeHCTBUTENBHBIX YnCcell, apupMeTUYeCKHe JeHCTBUS C JeHCTBUTEIBHBIMU YHCIIaMHU.
Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA, JUIMTEIBHOCTD ITPOLIECCOB B OKPYXKAIOLIEM MHPE.
[TpubnnxEHHOE 3HaYCHNE BETMYMHBI, TOYHOCTh pubnmxkenus. Okpyrienue uucen. [Ipukuaka u
OIIEHKA PE3yJIbTaTOB BHIYUCICHUM.

YpaBHeHHS U HEPABEHCTBA

JIuneitHoe ypaBHeHuUE. Pelienne ypaBHEeHH, CBOIAIINXCA K JIUHEHHBIM.

KBanpaTtHoe ypaBHeHue. Pemienue ypaBHEHM, CBOASIINXCS K KBaJpaTHbIM. bUKBagpaTHOE ypaBHEHHE.
[Ipumepsl penieHuss ypaBHEHU TPEThEW U YETBEPTOU CTETICHEN Pa3IOKEHUEM HAa MHOKHUTEIIN.
Pemienue 1poOHO-pallMOHANIBHBIX YpaBHEHH. PelieHre TeKCTOBBIX 3a1ay aaredpandeckuM METO/IOM.
VYpaBHeHUe ¢ ABYMs NTEPEMEHHBIMU U ero rpaduk. Pemenue cucreM AByX JIMHEHHBIX ypaBHEHHI ¢
JIBYMs IIEPEMEHHBIMU. Perienne cucTem IByX ypaBHEHHUH, OJJHO U3 KOTOPBIX JIMHEWHOE, a IPYroe —
BTOpOH creneHu. ['paduueckas HHTEpIpeTaIysl CHCTEMbl YPaBHEHUH C IBYMSI IEPEMEHHBIMH.
Perienue TeKCTOBBIX 3aau anreOpandeckuM CriocoOOM.

YucnoBsle HEPABEHCTBA U UX CBOMCTBA.

PelreHne nTMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM. PerieHne cucTeM JINHEWHBIX HEPABEHCTB C
onHOM nepemenHoi. KBanparHbie HepaBeHcTBa. [ paduueckas MHTEpIIpeTalys HEPAaBEHCTB U CUCTEM
HEPABEHCTB C JIBYMs IIEPEMEHHBIMU.

DOYyHKIUHT

KBagparuunas ¢pynkuus, e€ rpaguk u cBoiictsa. [lapabosna, KoopaAWHATHI BEpPIIMHBI TApadOIb, OCh
CUMMETPHUH T1apaboIbl.

I'paduku Gymxmmit: y =kx, y=kx + b, y =k/x, y =x3, y = Vx, y = |x| 1 ux cBoiicTpa.

Yuca0BbIe MOCIEI0BATEILHOCTH H IIPOrPecCHH
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[TonsTHE YMCITOBOM MOCIEIOBATEILHOCTH. 3aJaHNe TTOCIICIOBATEILHOCTH PEKYPPEHTHOU PopMyIIon u
¢dbopmyIoit N-ro wieHa.

Apudmernueckas u reomerpudeckas nporpeccud. @opmyisl N-ro yieHa apupMeTHYeCKon 1
TF€OMETPUYECKON ITPOrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N300pakeHue 4wieHOB apu(pMeTHUECKON U TeOMETPUYECKON IPOrpecCcuii TOUKaMu Ha KOOPAUHATHON
IJI0CKOCTH. JIMHEHHBIN U 3KCIOHEHIUANIbHBIN pocT. CI0KHBIE TPOLIEHTHI.

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBLIETI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIbTATBI

JINYHOCTHBIE Pe3yJIbTAThI OCBOSHUS MPOTPaMMBbI y4eOHOTO Kypca «AJredpay XapaKTepu3yrTCs:

1) mnaTpuoOTHYECKOE BOCIUTAHHE:

MIPOSIBIICHUEM MHTEpECa K MPOIIJIOMY H HACTOSIIEMY POCCUACKONH MaTEeMAaTHKH, [IECHHOCTHBIM
OTHOIICHHUEM K JJOCTHUKEHHSIM POCCUMCKHX MAaTEMAaTUKOB U POCCUHUCKOI MaTeMaTH4YeCKON IIKOJIbI, K
MCIOJIb30BAHUIO ATUX JOCTHKCHHUH B IPYTUX HayKax U MPUKIATHBIX chepax;

2) rpasIaHCKoe U IyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TFOTOBHOCTBIO K BBIIIOJIHEHUIO 00S13aHHOCTEN IpaskJaHIHA U peasIn3allii €ro Mpas, IPEICTaBICHUEM O
MaTeMaTHYeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, ABICHUHN, IPOIIEAYP
IPa)TaHCKOT0 00IIeCTBa (HAIIPUMEP, BBIOOPHI, OTIPOCHI), TOTOBHOCTBIO K OOCYXICHHIO 3THYECKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM MIPUMEHEHUEM JOCTHUKEHHUIM HayKu, OCO3HAHUEM BaKHOCTH
MOPATbHO-ITHYECKHUX MPUHIIUIIOB B ICATEIHPHOCTH YIEHOTO;

3) Tpy/10BO€ BOCIIMTAHME:

YCTaHOBKOW HA aKTUBHOE YYaCTHUE B PEIICHUH MPAKTUICCKUX 33]1a4 MaTEeMaTHYCCKON HAPaBICHHOCTH,
OCO3HAaHHEM Ba)KHOCTU MaTeMaTUYECKOro 00pa30BaHUs Ha MPOTSHKEHUH BCEH KU3HU JIJISl YCIIEIIHON
podecCHOHATEHOM JISATEIILHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BHIOOPOM H
MMOCTPOCHUEM WHIANBUAYAIBHON TPAeKTOpUU 00pa30BaHUs M )KU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX
MHTEPECOB U 00IIECTBEHHBIX OTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCIIUTAHHE:

CIOCOOHOCTBIO K SMOLIMOHAIBHOMY U 3CTETUYECKOMY BOCIPUSATHIO MaTEMaTHUYECKUX O0BEKTOB, 3a/1a4,
pelIeHui, pacCyKIeHUH, YMEHHIO BUAECTh MaTeMaTHUECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) IEeHHOCTH HAYYHOT'O TIO3HAHUS

OpHEHTAIMel B eATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAayUHBIX MpEICTaBIEeHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS YEJIOBEKA, IPUPObI U OOIIECTBA, TOHUMAHUEM MaTeMaTHUECKON HayKH
KaK c(hepbl YeIOBEUECKOM JesITeIbHOCTH, 3TANOB €€ pa3BUTHS U 3HAUMMOCTH JJIS1 pA3BUTHUS
LMBUJIN3AIIUH, OBJIA/ICHUEM SI3bIKOM MAaTEMaTUKU U MaTeMAaTUYECKOM KyJIbTYpOl KaKk CpeaCTBOM
[IO3HAHUS MHUPA, OBJIAJCHUEM ITPOCTEHIIMMY HAaBBIKAMH MCCIIEA0BATEIBCKOM 1EATENBHOCTH;

6) pusuueckoe BocnuTaHue, popMHpPOBaHHE KYJIbTYPHI 310POBbSI U IMOLHOHAILHOT'O
Os1aromosty4us:

TOTOBHOCTBIO MPUMEHATh MaTeMaTHUECKHE 3HAHUSI B UHTEPECAX CBOETO 3/10pOBbs, BEJACHHUS 3J0POBOTO
o0pa3a *KHU3HM (370pOBOE MUTAHKE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U OTJbIXA, PETYIIspHas
¢u3nyeckas akTUBHOCTH), COPMHUPOBAHHOCTHIO HaBbIKa pe(IeKCUH, IPU3HAHUEM CBOETO MpaBa Ha
OLIMOKY M TAKOTO e MpaBa APYroro 4eJoBeKa;

7) 9K0JIOTHYEeCKOE BOCIIUTAHHE:

OpHEHTaIel Ha MPUMEHEHHe MaTeMaTHUeCKUX 3HaHUH JUIsl peleHus 3a1a4 B 00JIaCTH COXPaHHOCTH
OKpY>Karollen cpe/ibl, IIaHUPOBAHUS MOCTYIKOB U OLIEHKH X BO3MOKHBIX IIOCIIEACTBUN IS
OKpY>KaloIlel cpesibl, 0CO3HaHUEM INI00ATBHOT0 XapaKTepa SKOJOTHUECKUX MpobIeM U myTel ux
peleHus;

8) amanTanus K H3MEeHSIONIMMCH YCJIOBHSAM COIMATILHOI H MPHPOIHOI Cpebl:

TOTOBHOCTBIO K JIEMCTBUSAM B YCIIOBHSIX HEOIPEAEIEHHOCTH, IIOBBIILICHUIO YPOBHSI CBOEH
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KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO NEATEIbHOCTD, B TOM YHCIIE YMEHUE YUYUTHCS Y APYTUX JIIOJEH,
puoOpeTaTh B COBMECTHOM JIESITEIHHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETCHIIMN U3 OIBITA IPYTHX;
HE00XO0AUMOCTBIO B ()OPMHUPOBAHNYN HOBBIX 3HAHUH, B TOM 4yHciie (GOPMYJINPOBATh UJEH, IOHATHS,
THIIOTE3Bl 00 0OBEKTaX U SIBICHUSX, B TOM YHCIIE paHee HEM3BECTHBIX, OCO3HABATH 1E(DUIUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PAa3BUTHUE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCHIPUHUMATH CTPECCOBYIO CUTYAIUIO KaK BBI30B,
TpeOyIOLIIl KOHTPMEpP, KOPPEKTUPOBATh IPUHUMAEMbIE PEILIEHUs U AeHCTBUS, (popMyIupoBaTh U
OLIEHUBATh PUCKH U TIOCIEACTBUSA, POPMHUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHBIC YHHBePCAJIbHbIE YUeOHbIe NelCTBUS

Ba3oBble Jjornyeckue aeicTBHA:

e BBIABIIATH U XapaKTEPU30BATh CYLECTBEHHbIE IPU3HAKN MATEMAaTUUECKUX 0OBEKTOB, IOHITUH,
OTHOILEHUH MEXy HOHATUAMHU, (POPMYIUPOBATH ONIPENEIICHUS IOHATUH, YCTAaHABIMBATh
CYILIECTBEHHBIN IPU3HAK KJIacCU(PUKAIIMN, OCHOBAHUS JIsl 000OIIEHNS U CPABHEHUS, KpUTEPUU
IIPOBOAMMOIO aHAJIN34;

e  BOCIPUHHUMATH, (POPMYITHUPOBATH U IPEOOPA30BHIBATH CYKICHUS: YTBEPAUTEIbHBIC U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

e  BBIBIATH MAaTEMATUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBS3HU U IPOTUBOPEUUS B (paKTax,
JTAHHBIX, HAOJIIOJICHUSIX U YTBEPXKICHUSIX, IIpeiaraTb KpUTEPUH JUIs BBISIBICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

e JIeNaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, IEAYKTUBHbBIX U MHAYKTHBHbIX
YMO3aKJIIOYEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

e pa30bupath JOKa3aTE]bCTBA MATEMATUYECKUX YTBEPKACHUH (MIPsIMbIE U OT IPOTUBHOTO),
MPOBOJIUTH CAMOCTOSITEIIEHO HECIIOKHBIE JJ0KA3aTeIbCTBA MATEMAaTHYECKIX (DaKTOB,
BBICTPaNBaTh ApI'yMEHTALUIO, IPUBOAUTH IPUMEPBI U KOHTPIIPUMEPHI, 0OOCHOBBIBATH
CcOOCTBEHHBIE PacCyXICHUS;

e BbIOMpATH CIOCOO pemieHus yueOHoH 3a/1auM (CpaBHUBATh HECKOJIKO BAPHAHTOB pPEILICHMUS,
BbIOMpaTh HanboJIee MOAXOAAIMINN C YIETOM CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBarebCKue 1eHCTBHA:

e  HCIIOJIb30BaTh BOIIPOCHI KaK UCCIIE0OBATEIbCKUN HHCTPYMEHT MTO3HAHUS, POPMYIUPOBATh
BOIPOCHI, (PUKCUPYIOILKE TPOTUBOPEUHE, IPOOIIEMY, CAMOCTOSTENILHO YCTaHABINBATh HCKOMOE
U JIaHHO€, (POpPMHUPOBATh TMIIOTE3Y, ApIYMEHTUPOBATH CBOIO MO3UIINIO, MHEHHUE;

e IPOBOJUTH [0 CAMOCTOSATEIBHO COCTABICHHOMY IUIaHY HECJIOKHBIN 3KCIIEPUMEHT, HeOOIbII0e
HCCJIEIOBAaHME 10 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro 00beKTa, 3aBUCHUMOCTEN
00BEKTOB MEXY COOOM;

e  CaMOCTOSATENbHO (POPMYIUPOBATh 0OOOIIEHNS U BBIBOJBI IO pe3yJibTaTaM MPOBEAEHHOTO
HaOJI01€HUS, UCCIIEIOBAHUS, OLIEHUBATh IOCTOBEPHOCTh MOIYUYEHHBIX PE3Y/IbTaTOB, BEIBOJOB U
00001IeHNI];

e IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MIPOLIECCA, & TAKKE BBIABUTATh IIPEATIONOKEHHS O ET0
pPa3BUTUHU B HOBBIX YCIIOBHUSIX.

Pabora ¢ undopmanmeii:

e BBIBIATH HEJOCTATOYHOCTH U U30BITOUHOCTH MH(OPMALIMH, JAHHBIX, HEOOXOAUMBIX ISt
pelleHus 3a1a4H;

e  BBIOMpATH, aHAIM3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETUPOBATH HHPOPMAIUIO
pa3INYHBIX BUAOB U (POPM IpPECTABICHHUS;

e BBIOMpaTh (hopMy MpeacTaBieHUss HH(GOPMALMU U WIUTIOCTPUPOBATh pPelllaeMble 3a/1a4uu
cXeMaMH, AuarpaMMaMu, HHOM rpaduKoil 1 uX KOMOUHAIUSIMU;

e OLIEHUBATh HAJIEKHOCTh HH(GOPMAIIUU IO KPUTEPUSIM, IPEIOKEHHBIM YUUTEIIEM HIH
c(OpMYITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

e  BOCIPUHHUMATH M (OPMYITUPOBATH CYKACHUS B COOTBETCTBHHM C YCIOBUSIMH U LENIAMU OOLICHHS,

ACHO, TOYHO, TPAMOTHO BBIPAYKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U IMMCbMEHHBIX TEKCTaX,
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JlaBaTh MOSICHEHUs 110 X0y PELIeHUs 3aJjaul, KOMMEHTHPOBATh MOy4YE€HHBIN pe3yJIbTarT;

e B Xo0ze 00CYX/IeHHS 33/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI, TPOOIEMBI,
pelaeMoil 3a1aun, BbICKa3bIBaTh UJIEH, HAllEJICHHBIE HAa ITOMCK PEILEHHs], COITOCTABIATh CBOU
CYXJICHUS C CY)KACHUSAMH JIPYTUX YIaCTHHKOB JIHajiora, 0OHapYKUBATh Pa3IMUUe U CXO/ICTBO
HO3ULIMH, B KOPPEKTHOU (opme (HOpMyIHUpOBaTh Pa3HOIIACHSL, CBOU BO3PAKEHHUS;

e IPEACTaBIAThH PE3YJIbTAThl PELICHUS 3a1a4H, SKCIIEPUMEHTA, UCCIIEI0OBaHUs, IPOEKTA,
CaMOCTOSITENIHO BBIOMPATh (hopMaT BBICTYIJICHUS € YYETOM 3aJa4 IPE3eHTaluU U
0COOEHHOCTEHN ayAUTOPUH;

e IIOHMMAaTh U UCIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHIUBUAYaJIbHON pabOThl IPU
peneHnH y4yeOHbIX MaTeMaTHYECKUX 3a71ay;

e IIPUHUMATH LIEJIb COBMECTHOM J1€ATEIIbHOCTH, IUTAHUPOBATh OPraHU3aLNI0 COBMECTHOHN paboThl,
pacrpenenaTs BUabl paboT, J0roBapruBaThCs, 00CYKAATh MPOIIECC U Pe3yabTaT PadOTHI,
0000111aTh MHEHUS HECKOJILKUX JIONEH;

e y4YacTBOBAaTh B IPYMIIOBBIX popMax paboTsl (00CyKAeHNsI, 0OOMEH MHEHUSMHU, MO3TOBBIC
HITYPMBI U IpYTHE), BBIMOIHATH CBOIO YacTh pabOThl U KOOPJUHUPOBATH CBOU JICHCTBUS C
JpYTMMHU WIEHaMU KOMaH/1bl, OLIEHUBATh KAYECTBO CBOETO BKJIAJa B OOIIMM MPOIYKT 110
KPUTEPHIM, CHOPMYINPOBAHHBIM YJaCTHUKAMU B3aUMOCHCTBUS.

PeryasiTuBHbIe yHHBepcaabHble yueOHbIe AeiicTBUSA
Camoopranmszaums:

e  CaMOCTOSITENILHO COCTABIIATH IUIAH, AJITOPUTM PEIICHHs 3a/1a4 (MM €T0 4acTh), BRIOMPATh
croco0 perieHus ¢ yuéToM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEUICHUH C yUETOM HOBOM MH(OpMAIIHH.

CaMOKOHTPOJIb, JMOIHOHAJIbHBIN HHTELICKT:

e  BJAJETh CIIOCOOAMHU CAMOIIPOBEPKH, CAMOKOHTPOJIS IIPOIIECCa M Pe3yiIbTaTa PEIIeHIUs
MaTeMaTHYeCKOH 3ajauu;

e TPEIBUAETH TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPU PEIICHUH 3a/1a41, BHOCUTD
KOPPEKTHBBI B JIeITEILHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, HalICHHBIX OMIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBHE PE3yNIbTaTa JEATEILHOCTH MOCTABICHHOM LIEJIN U YCIOBUSM,
OOBSICHATH IPUIMHBI JOCTIKEHUS WITH HEJAOCTIKEHHS 11€JI1, HAXOUTh OMIHOKY, aBaTh OLIEHKY
npUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIbTATHI

K koHI1y 00yueHus B 7 kjacce 00y4aromuics MoIydyuT caelyromue NpeIMeTHbIE pe3yabTaThl:
Yucsia 1 BbIYHCJIEHHS

BbInonHATe, codeTast yCTHbIE U MMCbMEHHBIE TPUEMBI, apu(MeTHUECKUe NeHCTBUS C pallMOHAIbEHBIMU
YHCIIaMU.

HaxoauTp 3Hau€HMs YMCIOBBIX BEIPAXKEHU, TPUMEHATH pa3HOOOpa3HbIe CIIOCOObI U TPUEMBI
BBIUUCIICHUS 3HAUYCHHH APOOHBIX BRIPAKCHUH, COIEPKAIINX OOBIKHOBEHHBIC M IECSITUIHBIE TPOOH.
[lepexoauTh OT 0 JHOM (POPMBI 3aHMCH YHCEI K APYroi (MpeoOdpa3oBbIBATh AECATHUHYIO ApOOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECTHUHYIO, B YACTHOCTU B OECKOHEUHYIO IECATHYHYIO APOOB).
CpaBHMBATH M YIOPSIOYMBATH pallMOHAILHBIE YUCIIA.

OKpyriaTh yncna.

BBINONHATE NPUKUIKY U OLEHKY Pe3yJbTaTa BEIYUCICHUH, OIIEHKY 3HAU€HUH YMCIOBBIX BBIPAXKEHUH.
BEITIOTHATE AEHCTBUS CO CTETICHSAMH C HATypPaTbHBIMHU ITOKA3aTEISIMU.

[TpuMeHATH NPU3HAKH JETUMOCTH, Pa3JI0KEHNUE HA MHOKUTEJIN HATYPaIbHbBIX YHCEIL.

Pemrates nmpakTHKO-OpUEHTHPOBAaHHBIE 33/1a4H, CBSI3aHHBIC C OTHOIIIEHNEM BEIMYHH,
MPONOPIMOHATILHOCTBIO BETUYNH, IPOLIEHTAMHU, HHTEPIIPETUPOBATH PE3YIbTATHI PEILICHUS 33/1a4 C
y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOHCTBAMHU pacCMAaTPHBAEMBIX OOBEKTOB.

AuaredpanyecKkne BbIpaKeHHUs

Hcnonp30Bate anredpandeckyro TEPMUHOIOTHUIO U CHMBOJIUKY, IPUMEHSATH €€ B MPOLIECCE OCBOCHUS
y4eOHOro MaTepuaia.

HaxonnuTs 3HaueHMst OyKBEHHBIX BBIPaKEHUH MTPU 3aJJaHHBIX 3HAUYEHUSIX IIEPEMEHHBIX.
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BeimonHATe npeoOpa3oBaHys LIEI0r0 BBIPAKEHHSI B MHOTOWIEH NPUBEACHUEM MTOI00HBIX ClIaraeMbIX,
PacKpBITHEM CKOOOK.

BBINOIHATE YMHOKEHHE OJTHOWIEHA HA MHOTOYIEH U MHOTOWIECHA HA MHOTOYJIEH, IPUMEHSATh
(dbopMyIIBI KBaipaTa CyMMBI U KBaJpaTa pasHOCTH.

OcCy1ecTBIATh Pa3I0KEHHE MHOMOWIEHOB HA MHOKUTEIHU C ITOMOIIBIO BEIHECEHUS 32 CKOOKH 00111ero
MHOYHTEJIS], TPYNIIUPOBKU CIIaraeMbIX, IPUMEHEHHUS (POPMYII COKPAIEHHOTO YMHOKCHHS.
ITpuMeHnsaTH IpeoOpa3zoBaHKs MHOIOWIECHOB IS PEIIEHUS Pa3IMuHbIX 33]a4 U3 MaTeMaTHKH, CMEKHBIX
IIPEAMETOB, U3 PEAILHOM IIPAKTUKHU.

Vcnonb30BaTh CBONCTBA CTENEHEN C HATYPaIbHBIMU I10KA3aTENIAMU AJIs IPe0Opa30BaHUs BEIPAKEHUH.
YpaBHeHusI H HEPaBEHCTBA

Pemartp nuHeHbIE ypaBHEHUS C OJHOU IIEPEMEHHOM, IPUMEHSIS IPpaBUIla IEPEX0a OT HCXOJHOTO
YPaBHEHUS K paBHOCUIBHOMY eMy. IIpoBepATh, ABISAETCS JIM YUCI0 KOPHEM YPABHEHUS.

[TpumensTh rpaduyeckre METOIbI P PEILICHUH JIMHEHHBIX YPABHEHUH U UX CUCTEM.

[TonOupath npuMepsl rap yucel, IBISIOUMXCS PEILIEHUEM JINHEHHOTO0 YPaBHEHHUS C ABYMS
IIEPEMEHHBIMH.

CTpouTh B KOOPAWHATHOH MJIOCKOCTH TpadyK JIMHEHHOTO YPaBHEHHS C ABYMSI IEPEMEHHBIMH,
M0JIB3YsICh I'paMKOM, IPUBOAUTH NPUMEPHI PELICHUS] YPaBHEHHUS.

Pematb cucteMbl JBYyX JTMHEMHBIX YPAaBHEHUH C IBYMS IEPEMEHHBIMU, B TOM YHCJIE TpapUUECKH.
CocTaBiATh 1 pelaTh JIMHEHHOE YPAaBHEHUE WX CUCTEMY JIMHEWHBIX YPAaBHEHUH 110 YCIOBHIO 3aJjauH,
MHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 33aJa4H ITOJYYEHHBIN pe3yibTar.

DOyHKIUH

N300pakaTh Ha KOOPIAWHATHOM MPSIMOI TOUKH, COOTBETCTBYIONIHNE 33JaHHBIM KOOPAMHATAM, JIY4H,
OTpPE3KH, HHTEPBAJIbI, 3aIIMCHIBATh YHUCIIOBbIE IPOMEKYTKH Ha alreOpanyecKoM s3bIKe.

OTmeyaTh B KOOPIAMHATHOM MJIOCKOCTH TOYKH I10 3aJaHHBIM KOOPJMHATAM, CTPOUTD IpaduKu
nuHeHbIX QyHkuuid. CTpouTs rpaduk GyHKINU y = [X|.

OnuceIBaTh ¢ TOMOIIbIO PYHKIIMH W3BECTHBIE 3aBUCUMOCTH MEX/1y BEJIMYMHAMU: CKOPOCTb, BpeMs,
paccTosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTD, IPOU3BOAUTEIBHOCTD, BpeMs, 00bEM paboThI.

HaxoauTs 3HaueHne QyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

ITonnmaTsb rpadudeckuii cnocod npeacTaBIeHUs U aHAJIM3a HHPOPMALIUH, U3BIIEKATh U
MHTEPIPETUPOBATH HHPOPMALIHIO U3 TPapUKOB peabHbIX MPOIECCOB U 3aBUCUMOCTEH.

K koHIly 00yueHus B 8 kjacce 00y4aromuiics MoJIyduT caelyrolue NpeIMeTHbIE pe3yabTaThl:
Yuciia 1 BbIYUCICHUSA

Hcnonp30BaTh HaYaIbHbIE IPEICTABICHNS O MHOYKECTBE IEHCTBUTENBHBIX YUCEI AJI1 CPABHEHMUS,
OKpPYTJIEHUS U BBIYMCIIEHUH, U300pakaTh AEUCTBUTEIbHBIC YHCIIa TOUKAMHU Ha KOOPIAUHATHON HPSIMOM.
[TpuMeHATH NOHATHE apUPMETUYECKOTO KBaJAPATHOI'O KOPHS, HAXOAUTh KBaIpaTHbIE KOPHH, UCTIONb3Ys
IIPY HEOOXOIMMOCTH KaJIbKYJISITOP, BBHIIOJIHATH IPe0Opa3oBaHus BRIPAXKEHUM, COlepIKalIiX
KBaJIpaTHbIE KOPHHU, UCTIOJIb3Ys CBOWCTBA KOPHEH.

Hcnonb30Bath 3anucu 60IBIINX U MaJIbIX YHCEN ¢ IOMOIIbIO IECATUYHBIX Ipo0eil u cTeneHel yuca
10.

AJiredpanyeckue BbIpaKeHUs

[TpuMeHATH MOHATHE CTENEHHU C IIETIBIM MI0Ka3aTeNIeM, BBITIOIHATH MPeoOpa3oBaHuUs BBIPAKEHUH,
COJIEPIKaIIMX CTEIICHH C LENBIM IOKA3aTEIIEM.

BhINonHATE TOXIECTBEHHBIE TPe0Opa30BaHuUs PAllMOHAIBHBIX BBIPAXXEHUN HA OCHOBE MPaBHII
JeHCTBUI HaJl MHOTOYWIEHAMHU U alireOpandyeckKuMH IpOoOsiMHU.

PacknanpiBaTh KBasipaTHbIN TPEXUIEH HA MHOXKUTEIH.

[IpumensTh npeoOpa3oBaHMsl BbIpaKEHUHN JJIs PELICHUS pa3InYHbIX 3a/1a4 U3 MaTEeMaTUKH, CMEXHBIX
MIPEIMETOB, U3 PEAIbHON IIPAKTHKH.

YpaBHeHHsI M HEPABEHCTBA

Pemarp nuHeiiHble, KBapAaTHBIE YPABHEHUS U PALlUOHAIBHBIE YPABHEHMSI, CBOASIINECS K HUM,
CHUCTEMBI IByX YPABHCHHUH C ABYMs IEPEMECHHBIMHU.

IIpoBOANTH MpOCTENIINE UCCIIEAOBAHUS YPABHEHUN U CUCTEM YPABHEHU, B TOM YHUCIIE C
IIPUMEHEHHEM TpapUuecKuX MpecTaBIeHNH (YCTaHaBIMBATh, UMEET JIM YPaBHEHUE WM CUCTEMA
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YPaBHEHHH pELIeHUs], €CIIM UMEET, TO CKOJIBKO, U IIpoUee).

[lepexoauThb OT ClIOBECHOM (hOPMYTUPOBKH 3a1a4H K €€ anredpandeckoil MoeIH ¢ TOMOIIBIO
COCTAaBJICHUS YPABHEHMSI MJIM CUCTEMBI YPABHEHUM, HHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y ITOJIYYEHHBIN pe3yibTar.

IIpuMeHsTh CBOMCTBA YUCIIOBBIX HEPABEHCTB JUUISl CPABHEHUS, OLICHKH, PEIIATh JIMHEHHbIE HEPABCHCTBA
C O/IHOI epeMEeHHON M UX CUCTEMBI, JaBaTh TPaPUUECKYI0 WILTIOCTPAIIMIO0 MHOXKECTBA PEILICHHH
HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUNH

[ToHnMaTh U UCNONIB30BaTh (PYHKIIMOHAIBHbIE OHATHUS U A3bIK (TEPMUHBI, CUMBOJINYECKHE
0003HaYCHHS), ONPEACIATH 3HaYCHHE (PYHKIIMHU TI0 3HAUEHUIO apryMEHTa, ONPEAesaTh CBOICTBA
¢dbyHkumm 1o e€ rpaduky.

Ctpoutb rpaduky JI€MEHTapHBIX (PYHKIUH BHIA:

y=k/x, y=x2, y=x3,y = [x|, y = VX, OIIICBIBATH CBOICTBA YHCIOBO (yHKIMH 110 e& rpaduKy.

K koHIly 00yueHus B 9 kjacce 00y4aroImuics MoJIyduT Caelyromue NpeIMeTHbIC pe3yIbTaThl:
Yucna v BbIYMCICHUSA

CpaBHMBATH M YIIOPSIOYMBATh pallMOHATIbHBIE U HPPALMOHATIbHBIC YHCIIA.

BrimonHATh apupMeTHIecKre JeHCTBUS C PAllMOHAIBLHBIMU YUCIIAMH, COYETast yCTHBIC M MMChbMEHHBIC
IPUEMBI, BBIIIOJIHATH BHIUMUCIIEHUS C HPPALIMOHAIBHBIMU YHCIIaMHU.

HaxoauTh 3HaueHus CTENEHEN ¢ LEeJIbIMU T0KA3aTeNsIMU U KOPHEH, BBIYMCIIATh 3HAUEHUSI YUUCIIOBbIX
BBIPAYKECHHUIA.

OKpyrisTh JE€HCTBUTENBHBIE YUCIIA, BBITOIHITH IPUKUIKY PE3YJIbTAaTa BEIUMCICHUN, OLIEHKY
YHCIIOBBIX BBIPa)KEHUI.

YpaBHeHus U HEpaBeHCTBA

Pemiate nuHeiHbIe U KBafipaTHbIC YpPAaBHEHMsI, ypaBHEHHUs, CBOJSAILMECS K HUM, ITpocTeiine JpoOHo-
paloHaIbHble YPaBHEHUSI.

Pemate cuctembl IBYX JTMHEHHBIX YPAaBHEHUH C IByMsI IEPEMEHHBIMHU U CUCTEMBI JIBYX YpaBHEHHIA, B
KOTOPBIX OJTHO YpaBHEHUE HE SIBISIETCS JTMHEHHBIM.

Pemrate TekcTOBBIE 331a4K aNredpanuecKuM CIocoO0M ¢ MOMOILBIO COCTaBIECHUS! YPABHEHUS UITU
CUCTEMBI JIByX YPaBHEHHH ¢ ABYMs [IEPEMEHHBIMHU.

IIpoBoauTh NpocTeie NecleI0BaHus YPaBHEHUI U CUCTEM YPABHEHMM, B TOM YHCIIE C
MPUMEHEHUEM I'paUUeCcKuX NMpeAcTaBIeHU (yCTaHaBIUBaTh, UMEET JIM YpaBHEHHE UJIU CHCTEMA
yYpaBHEHMH pELIeHHUs, €CIIH UMEET, TO CKOJIBKO, U Ipoyee).

Pemats nuHeliHble HEPaBEHCTBA, KBAaIpATHHIE HEPABEHCTBA, N300pakaTh PELICHIE HEPABEHCTB HA
YHCJIOBOM MPSIMOM, 3aIIUCBHIBATh PEIICHUE C IIOMOIIBIO CHMBOJIOB.

Pemath cucteMbl TMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAOIIINE KBaIpaTHOE
HEpPaBEHCTBO, U300paXkaTh PELICHNE CUCTEMbl HEPABEHCTB Ha YMCIOBOM NMPSMOH, 3alMChIBATh PELICHHUE
C TIOMOIIIBbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA TP PELIEHUH Pa3IMYHBIX 3a]ad.

DOyHKIUH

Pacrnio3HaBaTh QyHKIIUN U3y4eHHBIX BHJIOB. [Toka3pIBaTh CXeMaTUYECKH PacIiOIOKEHHE Ha
KOOpPJIUHATHOM TIOCKOCTH IpauKoB PyHKIIMIMA

Buga: Yy =kx,y=kx+Db,y=kix,y=ax2+bx+c,y=x3,y= VX, y = |X|, B 3aBUCHUMOCTH OT
3HaYeHUH K03(pPUIIMEHTOB, OMUCHIBATH CBONCTBA (PYHKIIMA.

Ctpouthb 1 n300paxaTb cCXeMaTHUECKH IpaUKH KBaApaTUUHBIX (YHKLNH, ONHMCHIBATh CBOMCTBA
KBaJIpaTUYHbIX QYHKIUH MO UX rpaduxam.

Pacrnio3HaBath KBaJipaTHYHYIO GYHKIHIO IO (hopMyIie, IPUBOAUTH MPUMEPHI KBaPATUUHBIX (PYHKIUH
U3 pealibHOM KU3HU, (PU3UKH, TEOMETPHH.

YuciaoBblie NOCTAEA0BATEIBLHOCTH U NPOrPecCHu

Pacrnio3HaBath apupMeTHYECKYIO M TEOMETPUUECKYIO IIPOTPECCUH NTPH Pa3HbIX CIIOCO0aX 3aJaHMs.
BBINONMHATE BRIYUCICHHS C UCIIOJIb30BaHUEM (POPMYI N-TO WieHa apuPMETUIECKON 1 TeOMETPHIECKO
IIPOrpeccuii, CyMMBI IIEPBBIX N YJIECHOB.
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N300paxaTs 4ieHbl IOCIeI0BATEILHOCTH TOUKAaMH Ha KOOPIUHATHON TIIOCKOCTH.
Pemiate 3a1aun, cBA3aHHBIE C YUCIOBBIMU MOCIEI0BATENLHOCTSMHU, B TOM YHCIIE 33/1a4U U3 pealbHOU
KHU3HU (C UCTIOJIb30BAHUEM KaJIbKYJIATOPa, HU(PPOBBIX TEXHOIOTHIA).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
No HaumenoBanue KonunuectBo OcHoBHOE OCHOBHBIE BUIBI ICATEIBHOCTH 00YJAFOIIMXCSI DJIEKTPOH
/11 pa3liesioB U TEM JacoB cojiepKaHue HBIC
MpOTrpaMMBbI Beero | KonTpo (Tt poBHI
JIbHBIC €)
paboThI oOpazoBar
CIbHBIC
pecypcehl
1 Yucna u 25 1 [TonstTue panuonansHoro | CucrtemaTu3supoBaTh U 00Oramarh 3HaHus 00 bubnuore
BBIUHCIICHMSL. yucia. ApudpmMerndeckiue | OOBIKHOBEHHBIX U JACCITHYHBIX Ipo0six. CpaBHuBaTh U | kKa [JOK
ParmonanbHbIe JCHCTBUS C YIOPSIIOYMBATH APOOH, MPEOOPa30BbIBas MPU https://m.e
qyucia panMoHAIbHBIMH YHCIAMHU. | HEOOXOIUMOCTH JCCSITHYHBIC APOOH B dsoo.ru/7f
CpaBHenue, OOBIKHOBEHHEIC, OOBIKHOBEHHEIC B JICCATHYHEIC, B 415b90
yHOpsSAOYMBaHUE YaCTHOCTH B OECKOHEUHYIO AECATUYHYIO IPOOb.

paloHaIbHBIX YUCEIL.
CreneHsb ¢ HaTypaIbHBIM
nokasaresneMm. Pemenne
OCHOBHBIX 33J1au Ha Jpoou,
IIPOLICHTHI U3 peaIbHOU
npakTuku. [Ipusnaku
JIEITMMOCTH, Pa3JIOKEHUS
Ha MHOXUTEIN
HaTypaJIbHbIX YHCEII.
PeanbHble 3aBUCHMOCTH.
[Ipsimast u oOpaTHast
IIPONOPLIUOHAIBHOCTH

[IpumensTs pazHoOOpa3HbIe CIOCOOBI U MPUEMBI
BBIYMCIICHUSI 3HAYEHUH IPOOHBIX BBIPAXKEHUH,
coJiepKalnX OObIKHOBEHHBIE U IECATUYHbBIE IPOOU:
3aMEHATh NPU HEOOXOAUMOCTH JIECATUUHYIO ApOOb
OOBIKHOBEHHON U OOBIKHOBEHHYIO JI€CATUYHOM,
IPUBOJIUTH BBIpaXKEHUE K popMe, Harbosee y1o0HOi
JUISL BBIYMCIIEHUH, TPeoOpa30BbIBaTh APOOHBIE
BBIPQKCHMSI HA YMHOXKXEHHUE U JEJIEHNE NECATUYHBIX
npo0eit K TeHCTBHM C TeNbIMU yrciiamu. [IpuBoauTh
YHCIIOBbIE U OYKBEHHBIE IIPUMEPHI CTETIEHU C
HaTypaJIbHBIM MOKa3aTesleM, OObSICHSIS 3HAaUCHUS
OCHOBAaHUS CTENIEHU U NIOKA3aTelNsl CTENIEHU, HAXOIUTh
3HAYEHHS CTEeTIeHeH Bua a n (a — mro0oe
panMoHaIbHOE YHCIIO, N — HATYPAIbHOE YHCIIO).
[Tonnmars cMbICI 3anucy OOJIBIINX YUCEI C
MIOMOIIIBIO JIECATUYHBIX Ipo0eii u crenenei uncna 10,
IIPUMEHATh UX B pEalIbHbIX CUTyanusax. I[puMensaTs
MIPU3HAKU JEIMMOCTH, Pa3I0KEHHUS HA MHOKUTEIH
HaTypaJIbHBIX YUCell. Pemare 3a1a4un Ha 4acTy,
MPOIEHTHI, IPONOPLIKH, Ha HAXOXKICHUE IPOOH




(IporieHTa) OT BETMYUHBI U BETUYHHEI 110 €€ IpoOu
(mporneHTy), 1podu (TIpoIIeHTa), KOTOPBIM COCTaBIISET
OJlHa BeJMUMHa OT Apyroii. [IpuBoanTs, pazdbupars,
OLICHUBATh Pa3JIMYHBIC PEIICHUS, 3aIIUCH PEIICHUN
TEKCTOBBIX 3a7a4. Pacrio3HaBaTh ¥ OOBSCHSTD,
ONMPAsICh Ha OMPEIEICHUS, TPSIMO
MPONOPIMOHATIEHBIE U 00PATHO MPONOPIIMOHATIBHBIE
3aBUCHUMOCTH MEXIy BETUUMHAMU; IPUBOIUTH
IIPUMEPBI 3TUX 3aBUCUMOCTEN U3 PeaIbHOTO MUpa, U3
JIpYTUX y4eOHBIX MPEeAMETOB. PemaTts npakTuko-
OpPHEHTHUPOBAHHBIE 32/1a41 Ha POOH, TIPOLICHTHI,
IPSIMYIO U OOpPaTHYIO IPOMOPLUUOHATEHOCTH,
POTIOPITHU

Anrebpanueckue | 27 BykBeHHBIE BBIPAKEHMSL. Ognazners anreOpanyeckoi TEPMUHONIOTUEH U bubnuore
BBIPKCHUS [Tepemennsle. CUMBOJIUKOM, IPUMEHSATH €€ B IPOLIECCE OCBOCHUS ka [JOK
Jonyctumble 3HaueHUs yuebHoro Marepuana. Haxoauts 3HaueHUs https://m.e
nepeMeHHbIX. DOpMyITBI. OYKBEHHBIX BBIPAKCHUHN TPH 3a/TaHHBIX 3HAYCHUSIX dsoo.ru/7f
[TpeoOpa3oBanue OYKB; BBIIOJIHATH BBIYMCICHUS IO (HOpMyIIaMm. 415h90
OYKBEHHBIX BBIPAKCHHUH, BrImonHATE ipeo0pa3oBaHusl LIEIOTO BEIPAKEHHS B
packpeITHE CKOOOK U MHOTOWJIEH MPUBEIEHUEM OJJOOHBIX ClIaraeMblX,
MPUBEJICHUE TIOJJOOHBIX pacKpbITHEM CKOOOK. BBITIONHATE yMHOXKEHHE
ciaraeMblx. CBoiicTBa OJTHOWJIEHA Ha MHOTOYJICH U MHOTOYJIEHa Ha
CTETICHU C HATYPaJIbHBIM MHOTOYJICH, TPAMEHSATH (POPMYIIBI KBaIpaTa CyMMBI U
MoKa3aTeseM. KBaJ[paTa pa3HoCTH. OCYyILIECTBIATh Pa3ioKeHUe
Muorounensl. Clio’)keHHe, | MHOTOWICHOB Ha MHOXKHTEIH ITyTEM BBIHECCHUS 32
BBIYUTAHUE, YMHOKEHUE CKOOKHM OOIIer0 MHOXKHTEIS, TPUMEHEHUS (POPMYITbI
MHOTOWICHOB. DOpMyIIbI Pa3HOCTH KBaJpaToB, (HOPMYJ COKPAIIEHHOTO
COKpAIIIEHHOTO yMmHOeHus. [IpuMensTh npeobpazoBaHue
YMHOXXeHUSI. Pa3iioskeHre | MHOTOWICHOB JUTS PEIICHHS PA3JIMYHBIX 33134 W3
MHOT'OYJIEHOB Ha MaTeMaTHKH, CMEXHbIX PEJAMETOB, U3 PeaTbHON
MHOXHUTEITH MPAKTHKHA. 3HAKOMHUTHCS C UCTOPHEH pa3BUTHUS
MaTeMaTHKU
YpaBHeHus u 20 YpaBHeHue, mpaBuia Pemate nuHeliHOE ypaBHEHHE ¢ OJTHOU NTEPEMEHHOM, bubnuore
HEpaBEHCTBA npeoOpa3oBaHuUs MIPUMEHSIS PaBUJIA TIEPEX0/1a OT HCXOJHOTO ka [IOK
ypaBHCHHS, ypaBHCHHSI K PABHOCHIILHOMY €My 00JIee IPOCTOro https://m.e
PaBHOCHIIBHOCTh Buja. [IpoBepsTh, ABISETCS M KOHKPETHOE YHUCIIO dsoo.ru/7f




ypaBHEHUH. JInHeliHOe KopHeM ypaBHeHus. [lonOupars npumeps! map uucen, | 415b90
ypaBHEHHE C OHON SIBJIIOLIMXCS peIlIEHUEM JIMHEHHOTIO YPaBHEHUS C
NEPEMEHHOM, peleHne IBYMs iepeMeHHbIMHA. CTPOUTH B KOOPAWHATHOM
JMHEWHBIX YpaBHEHHH. IUIOCKOCTH Ipa)K JMHEHHOTO YpaBHEHUS C IBYMsI
Pemenue 3anau ¢ MEPEMEHHBIMH; MOJIB3YSICh IPauKOM, TPUBOAUTH
MIOMOILBIO YPaBHEHUH. IpUMepsI pereHus ypaBHeHus. HaxonuTs pemienue
JluneliHOE ypaBHEHUE C CHCTEMBI JABYX JTHHEHHBIX YPaBHEHUH C ABYMS
JBYMs IIEPEMEHHBIMU U nepeMeHHbIMU. COCTaBJIATh U pelIaTh ypaBHEHUE WU
ero rpa¢guk. Cucrema ByX | CUCTEMY YpaBHEHHMIA IO YCIOBHUIO 33/1auH,
JMHENWHBIX YPAaBHEHUH C UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
JIBYMsI TIEpEMEHHBIMH 3aJ]a4i TIOJTY4YEeHHBIA Pe3yJIbTaT
Koopaunats! u 24 Koopnunata Touku Ha N3006paxkaTh Ha KOOPAUHATHOM MPSIMOI TOUKH, bubnuore
rpauKH. npsmoid. YucinoBeie COOTBETCTBYIOIIMUE 3aJaHHBIM KOOpAWUHATAM, Jy4H, ka [OK
OyHKIUU IPOMEXYTKU. PaccTosiHMe | OTpe3KH, MHTEPBAJIbl; 3alIUCHIBATh UX Ha https://m.e
MEXK1Y IBYMSI TOUKAMH anredpanyeckoMm s3bike. OTMe4aTh B KOOPIMHATHOM dsoo.ru/7f
KOOPJIMHATHOU MIPSIMOIA. MJIOCKOCTH TOYKH I10 3aJaHHBIM KOOpUHATaM; 415b90
[IpsMoyronbHas cucTeMa | CTPOHUTH rpadMKH HECIOKHBIX 3aBUCUMOCTEH,
KOOP/IMHAT Ha IJIOCKOCTH. | 3aJaHHbIX (POpMYJIaMH, B TOM YHUCIIE C TOMOILBIO
[Tpumeps! rpaduxos, undposbIx 1adoparopuil. [IpumensTs, n3ydarsb
3aJJaHHBIX (OPMYJIaMHU. pEeuMyIIeCcTBa, UHTEPIIPETUPOBATh rpaduuecKuit
Urenue rpaduxkoB Croco0 MPEeICTaBICHHS U aHAJIN3a Pa3HOOOpa3HOH
peanbHbIX 3aBUCUMOCTEH. | Ku3HEeHHOH nHpopmanu. OcBanBaTh MOHATHE
[TonsTue GyHKUIMM. (yHKIMY, OBJIa/1eBaTh (QYHKIIMOHAIBHOM
I'padux GpyHKIMH. TepMUHOJOTHEeN. Pacrio3HaBaTh TMHEHHYIO (QYHKIIHIO
CaoiicTBa (QyHKIIHA. y =kx + b, onuceiBath €€ CBOMCTBA B 3aBUCUMOCTH OT
Jluneiinas yHKIHSL. 3HayeHuit ko3 durmenton k u b. Ctpouts rpaduku
[Toctpoenue rpaduka auHeHon ¢yHkiuu, GyHkuuu y =| X |. Ucnons3oBate
JTUHEWHOU (QYHKIMH. UG POBBIE PECYPCHI ISl TIOCTPOEHUS TpapUKOB
I'paduk pynkuun y =|x | | GyHKUMI U U3ydeHUs ux cBorcTB. [IpuBoauTh
MIPUMEPHI TUHEHHBIX 3aBUCUMOCTEN B peaslbHBIX
mporeccax M SBJICHUSX
[ToBTOpeHue u 6 [ToBTOpEHNE OCHOBHBIX Br10upath, NpUMEHATH OLIEHUBATh CIIOCOOBI bubnuore
00001IeHNE MIOHSTUI U METOJIOB Kypca | CpaBHEHHUS YMCEN, BEIYUCIICHUH, TPeoOpa3oBaHU ka [IOK
7 xnacca, 06001IeHne BBIpA)XEHUH, peleHust ypaBHeHHH. OCyIIecTBIATh https://m.e
3HAHUUN CaMOKOHTPOJIb BBITIOJIHIEMbIX JICHCTBHH U dsoo.ru/7f
CaMOIIPOBEPKY Pe3yJIbTaTa BHIYUCICHU, 415h90




npeoOpa3oBaHuii, mocTpoeHui. Pemars 3a1aun u3
peanbHOM )KU3HU, IPUMEHATh MAaTEMAaTUYECKUE
3HAHUS U1l pEUICHUs 3a/1a4 U3 JIPYTUX MPeIMETOB.
Pemath TekcTOBbIC 3a/1a4M, CPaBHUBATh, BHIOUPATH
CHIOCOOBI pelIeHHs 3a/1a9U

OBIIEE KOJIMYECTBO | 102 5

YACOB 11O

ITPOI'PAMME

8 KJIACC

Ne n/mt HaumenoBan | KosnndecTBo yacoB OcHoBHOE OcCHOBHbIE BU/IbI JESATEILHOCTH OJEeKTPOHHBIE
ue pa3nenoB | Becer | KoHTposbHBI | coaepkaHue 0o0yyJaronmxcs (tmdpoBEIc)
U TEM 0 € paboThI o0Opa3oBaTenbH
IPOTrPaMMBI BIE PECYPCHI

1 Yucna u 15 KBaapaTHblit KOpeHb U3 YHCTIA. dopmynupoBaTh onpeaeIeHue bubnuotexa
BBIYMCIICHHUS. [TonsiTre 06 ppalMOHATILHOM YHUCIIE. KBaJPaTHOIO KOpPHS U3 4UCIIa, HOK
KBanpatHble JlecaTuuHbIe TPUOIHKEHUS apu(METUYECKOTr0 KBaJJpaTHOTO https://m.edsoo
KOpHHU MppaIMOHATEHBIX YHCET. KopHs1. [I[puMeHsTh onepanuio Tu/7f417af8

HeiictBurenpHble uncna. CpaBHEHHE
JICWCTBUTEIIbHBIX YUCET. Y PABHEHHUE
Buga X 2 = a. CBoiicTBa
apupMETHIECKUX KBAJIPATHBIX KOPHEH.
[Ipeobpa3oBaHUe YHCTOBBIX
BBIPOKECHUH, COJEPIKAIINX KBaAPATHHIE
KOpHU

M3BJICUYCHHUSI KBAJIPaTHOTO KOPHS U3
YHCIIa, UCTIONB3YS TIPU
HEO0OXOIUMMOCTHU KaJIbKYIATOP.
OreHnBaTh KBaJipaTHbIE KOPHU
LEJIbIMH YHCTIAMU U AECITUYHBIMU
npo6simu. CpaBHUBAThH U
YHOPSI0YMBAThH palliOHAIbHBIE U
HppaIMOHATBHBIE YHCTIA,
3aMucaHHbIe C MOMOIIbIO
KBaJlpaTHbIX KOpHEW. UccrenoBars
ypaBHEHHUE X 2 = a, HAXOUTh
TOYHBIE U MPUOIMHKEHHBIE KOPHU
npu a > 0. MccnenoBars cBoiicTBa
KBaJIpaTHBIX KOPHEH, MPOBOAS
YHUCJIOBBIE IKCIIEPUMEHTHI C



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

UCIIOJIb30BaHUEM KaJIbKyIATOpA
(xommbroTEpa). JlokaspBaTh
CBOMCTBA apU(PMETUIECKIX
KBaJ[paTHBIX KOPHEH; IPUMEHSTh UX
JUTSI IPEOOPa30BAHMSI BBIPAKEHUH.
BeimonssATe mpeoOpazoBaHus
BBIPAXKEHHUI, COJIEPIKALIUX
KBaJ[paTHbIC KOPHH. BhipaxkaTh
MIEPEMEHHBIC U3 TEOMETPUICCKHIX U
buznueckux Gopmys. Beraucnare
3HAYCHUS BBIPAKCHUM, COJICPIKAIIINX
KBaJ[paTHbIC KOPHH, UCTIONB3Ys TIPU
HEO0OXOIMMOCTH KAIBKYJISITOP.
Hcnonp30Bath B X0JI€ pEIICHUS
3aj1a4 3JIeMEHTapHBIC
NPEICTABIICHHUS, CBSI3aHHBIE C
PUOTKEHHBIMY 3HAYCHUSIMU
BEJIMYMH. 3HAKOMUTHCS C HCTOpUEH
pa3BUTHS MaTEMATHKH

Yucna u

BBIYMCIICHUS.

CreneHsb ¢
IICJIBIM
oKasarejieM

CreneHs C LeNIbIM TOKA3aTEeNEM.
CrangaptHas 3anuck yucia. Pasmepst
00BEKTOB OKpY’KaroIIero Mupa (ot
QJICMCHTAPHBIX 4aCTUI] 10 KOCMHUYCCKHUX
00BEKTOB), IUIUTEIHHOCTh MPOIIECCOB B
OoKpyxatoiieMm mupe. CBOMCTBA CTENEHU
C 1IeJIBIM MTOKa3aTelieM

dopMynHpoOBaTh ONPENEIICHNUE
CTEIICHMU C I[EJIBIM II0KA3aTCIICM.
[IpencTaBasTh 3aUCh OONBITUX U
MaJIbIX YUCEJ B CTAaHIAPTHOM BUJIE.
CpaBHMBATh YHCIIA U BEJIMYUHBI,
3aIlFCaHHbIE C UCIIOJIb30BAaHUEM
crenenu 10. Mcnonp3oBaTh 3aImch
YUCes B CTAaHAAPTHOM BUJIE IS
BBIPQXXEHUS pa3MepOB OOHEKTOB,
JUTUTETHHOCTH TPOIIECCOB B
OKPY’KaIOIIEM MUDE.
dopMynHMpoOBaTh, 3aMUCHIBATH B
CUMBOJIMYECKOH Popme u
WIUTIOCTPUPOBATH TPUMEPAMU
CBOMCTBA CTEIICHU C IICJIbIM
nokaszarenem. [IpumeHsaTs cBoKCcTBa
CTETIEeHU JUIsl TpeoOpa3oBaHus

Bbubnuoreka
HOK
https://m.edsoo
Tu/7f417af8
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BBIPXKEHUM, COAEPKALIUX CTETICHH C
LeJIBIM T0Ka3aTesieM. BhImomHATh
IIGIZCTBI/ISI C 4yucCjidaMu, 3alIlMCaHHbIMU
B CTaHJapTHOM BUJE (YMHOXKEHUE,
JIeJICHUE, BO3BEJICHUE B CTEIICHbD)

Anrebpanyec | 5 KBanpatubiii TpéxwieH. Paznoxenue Pacno3naBath KBaipaTHbBIN bubnuoteka
Kue KBaJPAaTHOI'O TPEXUIICHA HA MHOKUTEIN | TPEXWICH, yCTAHABIMBATh HOK
BBIpAKEHUS. BO3MOYKHOCTh €T0 Pa3JIOKEHHUS Ha https://m.edsoo
KBanpatuslit MHOXUTEIH. PackianeiBaTs Ha .ru/7f417af8
TpEXUJIeH MHO>KUTEIH KBAJAPATHBINA TPEXUIIEH C
HEOTPHULIATEIEHBIM
JTUCKPUMUHAHTOM
Anrebpanyec | 15 Anrebpaunyeckas npo0b. Jlomyctumble | 3anuchiBaTh anreOpandeckue bubnuorexa
KHe 3HAYEHUS TIEPEMEHHBIX, BXOASIIUX B BbIpakeHus. Haxonute obnacts HOK
BBIPKCHUSI. anreOpanyecKre BhIPaKCHUSI. OIPE/ICTICHHUS PAIIMOHAIBHOTO https://m.edsoo
Anrebpanyec OcHOBHOE CBOMCTBO anredpanveckon BbIpakeHUs1. BbIOIHATE uncioBbie | .ru/7f417af8
Kasi 1poOb npobu. Cokpaitenue apooei. MOJICTAHOBKHU W BBIYHCIIATH 3HAUCHUE
CrnoxeHue, BBIYMTAaHUE, YMHOKEHHE U | IpOOU, B TOM YHUCIIE C TOMOILBIO
JieJIeHne aredpandyeckux Jpooei. KaJbKynaTopa. @opmMyaupoBaTh
[Ipeobpa3oBaHue BbIpaxeHUH, OCHOBHOE CBOWCTBO anre0panyeckoit
coJiepKalux anredpandeckue 1poou JIpoOU ¥ IPUMEHSTH €ro st
npeoOpa3oBaHus IpoOEH.
BremomHATE 1efcTBHA C
anreOpandecKUMU ApoOsSMHU.
[TpumensTh npeoOpa3oBaHUs
BBIPXEHU JIJIS peleHHs 3a/1a4.
Bripakats epeMeHHbIe U3 GOpMYyIT
(pusmueckux, reoMeTpUYECKHX,
ONKCHIBAIOIINX OBITOBBIE CUTYAINN)
VYpaaenust u | 15 KBanpatHoe ypaBHenue. Hemomnnoe Pacnio3naBaTh KBagpaTHbIE bubnmnoreka
HEPaBEHCTBA. KBaJipaTHOE ypaBHEeHHE. Popmyna ypaBHEHUS. 3aTUCHIBATh HOPMYITY HOK
KBanpatHsbie KOpHEH KBaJpaTHOTO YpaBHEHHUSI. KOpHEH KBaJpaTHOTO YpaBHEHUS, https://m.edsoo
YpaBHEHHS Teopema Buera. Pemienrie ypaBHeHHl, | pemiaTh KBaapaTHble ypaBHeHus — | .fu/7f417af8

CBOAANIUXCA K KBaAPAaTHBIM.
[Ipocreiimme npoOHOpAIIIOHATIEHEBIE
ypaBHeHus. Pemenue TeKCTOBbIX 3a1a4

II0JIHBbIE U HenoJHble. [IpoBoanuTh
MPOCTEUIIINE UCCIIET0OBaAHUS
KBaJpAaTHBIX ypaBHeHUN. PemaTp



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

C IIOMOIIBIO KBAIPaTHBIX YPAaBHEHUN

YpaBHEHHUS, CBOJSIIUECS K
KBaJIPaTHBIM, C IOMOIIBIO
peoOpa3oBaHUl U 3aMEHOM
nepemenHoi. Habmonate u
aHAITM3UPOBATH CBSI3b MEXKIY
KOpHSIMH U KOd(ppurimeHTaMu
KBaJIPAaTHOT'O YPaBHEHUSI.
dopmynupoBath Teopemy Buera, a
Tak)ke 0OOpPaTHYIO - TEOpEMY,
MPUMEHSITh 3TU TEOPEMBI IS
penreHus 3anad. Pemars TeKCTOBEIC
3aJ1a4M aaredpanyecKuM crocoooM:
MEPEXOAUTH OT CIOBECHOM
(bOpMYIHUPOBKHU YCIOBUS 33/1a4H K
asireOpanvecKkoi MoJIeu MyTéM
COCTaBIICHUS YpaBHEHUS; pelIaTh
COCTaBJICHHOE YPaBHEHUE;
MHTEPIPETHUPOBATH PE3YIbTaT.
3HAKOMHTBHCS C UCTOPHEH Pa3BUTHS
anreOpbl

YpaBHeHuUs u
HEPAaBEHCTBA.
Cucremsl
ypaBHEHUN

13

JIuneliHOE ypaBHEHHE C IBYMS
NEPEMEHHBIMH, €ro rpaduk, mpuMepbl
pelIeHns ypaBHEHUH B 1I€JIbIX YHCIIaX.
Pemenue cucrem 1ByX JTUHEHHBIX
YpaBHEHUH ¢ ABYMS NTEPEMEHHBIMHU.
IIpumepsl pemieHns cucTtemMm
HEJIMHEWHBIX YPABHEHUN C ABYMS
nepeMeHHbIME. [ paduueckas
UHTEpIIpEeTaIMs YpaBHEHHUS C ABYMS
NIEPEMEHHBIMH U CUCTEM JINHEHHBIX
YpaBHEHUH ¢ ABYMS NTEPEMEHHBIMHU.
Pemenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIIBIO
CHUCTEM ypaBHEHUI

Pacno3HaBath MHEHBIE YpaBHEHUS
¢ AByMs niepeMeHHbIMU. CTPOUTH
rpaduKy TUHEHHBIX YpaBHEHUH, B
TOM YHUCJIE UCTIONB3Ys ITU(PPOBHIE
pecypcsl. Paznuuath napajuiebHbIe
U TIEPECEKAIOIINECS MPSMBIE O UX
ypaBHEeHUsAM. PemaTh cuctemsl IByX
JIMHEUHBIX YPABHEHUH C ABYMsI
MEPEMEHHBIMU MOJICTAHOBKOMU U
cnoxxenueM. Pemate npocrenmume
CHUCTEMBI, B KOTOPBIX OJHO U3
YPaBHEHUU HE SIBJISCTCS JIMHENHBIM.
[TpuBoauTH Tpadpuueckyro
MHTEPHPETALUIO PEIICHUS
YPaBHEHUS C ABYMS IEPEMEHHBIMHU U
CUCTEM YPAaBHEHUH C ABYMs

bubnuoreka
LHOK
https://m.edsoo
Tru/7f417af8
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MepeMeHHBIMH. PemaTh TeKCTOBbIC
3a/1auu aNredpandecKuM Crocooom

VYpaBuenus u | 12 YucoBble HEPABEHCTBA U UX CBOMCTBA. | DOpMyIIMpOBATH CBOMCTBA bubnuotexa
HEpaBEHCTBA. HepaBeHcTBO ¢ 0/1HOM NTEepeMEHHOM. YUCJIOBBIX HEPABEHCTB, HOK
HepasencrBa JIuHeiiHbIe HEPABEHCTBA C OJTHOM WLTFOCTPUPOBATh UX Ha https://m.edsoo
nepeMeHHON 1 uX pemicare. CHCTEMBbI | KOOPAMHATHOM IPSAMOIA, T0Ka3piBaTh | .ru/7f417af8
JIMHEHHBIX HEPABEHCTB C OAHOU anredpanvecku. [IpumeHsTh
MIEPEMEHHOH U UX pelIeHHE. CBOWCTBA HEPABEHCTB B X0J1€
N3o00paxkenune pereHnus TMHEHHOTO pewenus 3ana4. Pemars iMHenHbIE
HEpaBEHCTBA U MX CHCTEM Ha YUCIOBOM | HEpaBEHCTBA C OJIHOW EPEMEHHOI],
npsiMoi n300paxxaTh pelieHne HepaBEeHCTBA
Ha YKCIIOBOM Npsmoil. Pematp
CUCTEMBI JIMHEWHBIX HEPABEHCTB,
n300pakaTh peleHre CUCTEMBI
HEPABEHCTB HA YUCJIOBOU NPSIMON
OyHKIMH. 5 [Tonsarue gpynkuuu. O6mactb Hcnonb30BaTh GyHKIHMOHAIBHYIO bubnuotexa
OcHoBHbIE ONPEIEICHUS U MHOKECTBO 3HAUECHHI TEPMHUHOJIOTHIO U CUMBOJIUKY. HOK
TIOHSTHS ¢ynkuuu. CrnocoOsl 3ajaHus GyHKUMNA. | Bbraucnars 3HaueHus GyHKUIUH, https://m.edsoo
I'padpux ¢pynkumu. CrolicTBa QyHKIMH, | 3amaHHBIX Gopmynamu (ipu Tu/7f417af8

ux oToOpaskeHue Ha rpaduke

HE00XO0IMMOCTH MCIIOIB30BaTh
KaQJIbKYJISTOP); COCTABIISATH TaOIUIIBI
3HaueHui QyHkuuu. CTpoUTh MO
TOYKaM rpa@uku GyHKIUI.
OmnwuceiBaTh CBOMCTBA (PyHKIINU HA
OCHOBE €€ rpaduIecKoro
npenacraBieHus. Mcnonb3oBarh
(GYHKITMOHATBHYIO TEPMHHOJIOTHIO U
cuMBONIHKY. MccnenoBars mpumepbl
rpauKOB, OTPAKAIOIINX PEATbHBIC
nporeccsl u sBieHus. [IpuBoIuTh
MIPUMEPHI IPOIIECCOB U SIBIICHUH C
3aJJaHHBIMU CBOMCTBaMH.
Hcnonb30BaTh KOMIBIOTEPHbBIE
MPOTPAMMBI [Tl TIOCTPOCHUS
rpadukoB QyHKIIUI U U3yUICHHS X
CBOMCTB
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OyHKIUN.
Yucnossle
byHKIIUN

Urenue u moctpoeHue rpadukoB
¢bynkuwmii. [Ipumepsr rpadukoB
(GyHKIUH, OTpa)KalOIUX peanbHbIe
npouecchl. OYHKIMH, ONHUCHIBAIOIINE
MpSIMYIO U 00paTHYIO
IPOTIOPIIOHATIBHBIE 3aBUCUMOCTH, MX
rpaduku. ['padpuk pyHkmun y =x 2 .
OyHKIMA y=x2,y=x3,y=x,y=
| X |; rpapuyeckoe perieHne ypaBHEHUH
U CUCTEM YpaBHEHUI

Haxoauts ¢ momortisio rpaduka
(GyHKLINU 3HAUE€HUE OTHON U3
paccMaTpUBaEMbIX BEJTHYUH 110
3HAYEHUIO ApYroil. B HeCIOxKHBIX
ClIydasix BBIpaXkaTh (GOpMyIoi
3aBUCUMOCTb MEX/1y BEJIMYUHAMM.
OnuceIBaTh XapakTep U3MEHEHUS
OJIHOW BEJIMYMHBI B 3aBUCUMOCTH OT
U3MEHEeHus apyroi. Pacno3naBaTh
BUJIbI U3y4aeMbIX (PYHKLUH.
[Toka3pIBaTh CXEMATUYECKH
HOJIOKEHHUE Ha KOOPAMHATHON
TUIOCKOCTH TpapuKOB QyHKIUN
Buma:y=x2,y=x3,y=\x,y=
|x |. Ucnonp30BaTh (yHKIMOHATBHO-
rpaduyecKue npeacTaBIeHus s
pEILIeHHSI U UCCIIeIOBAHMUS
YPAaBHEHUU U CUCTEM YPaBHEHUM.
[TpumeHsaTh M(POBBIE PECYPCHI IS
OCTpPOeHMsI rpauKOB (PyHKIHIA

Bubnuoreka
HOK
https://m.edsoo
Tu/7f417af8

10

IToBTOpeHue
1 0000I11IeHNE

[ToBTOpEHNE OCHOBHBIX MOHATHI U
METOJIOB KypcOB 7 U 8 KIIacCoB,
00001IeHnEe 3HAHUN

Br16upaTh, NpuMeHSTh, OLIEHUBATh
CHocoObl CpaBHEHUSI YHCET,
BBIUMCJIEHUH, TpeoOpa3oBaHuit
BBIPAKECHUM, pELICHUS YPaBHEHUM.
Ocy1ecTBIATh CAMOKOHTPOJIb
BBIIIOJIHSIEMBIX JCHCTBUN U
CaMOIIPOBEPKY pe3yibTaTa
BBIUUCIICHUH, TpeoOpa3oBaHuil,
noctpoeHuid. Pemars 3amaun u3
pealIbHOM JKHU3HU, IPUMEHSITh
MaTeMaTH4YeCKUe 3HAaHUS IS
pelieHus 3a1a4 u3 Apyrux
npeaMeToB. Pemars TeKCTOBBIE
3aJ]auu, CPaBHUBATh, BHIOMPAThH
CrocoObI peleHus 3a1a9u

bubnunoreka
LHOK
https://m.edsoo
Tru/7f417af8

OBILEE

102
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KOJIMYECTBO

YACOB IIO
ITPOIT'PAMME
9 KJIACC
Ne | HammenoBanue KomndgecTBo yacos OcHOBHOE OCHOBHBIC BUJIBI JIESITEILHOCTH DJIEKTPOHHBIE
1/ | pa3aenoB U TeM cojiepKaHue o0yJaromuxcs (uncpoBeie)
I | IporpaMMbI oOpa3oBarebHbIE
pecypchl
Bcero | KoHTposbHBI
€ paboThI

1 | Yncmau 9 PanuonannHbIe yncna, Pa3zBuBath mpeicTaBieHus 0 YUCIax: bu6mmoreka [IOK

BBIYHCIICHUSL. UppalMOHAIIbHBIC YHCIIa, KOHEUHBIE U | OT MHOYKECTBA HATYpaIbHBIX 4yKceln a0 | https://m.edsoo.ru

JlelicTBUTEIILHBIC OCCKOHEYHBIC JECATUYHBIC IPOOH. MHOKECTBA JIEMCTBUTEILHBIX YUCEIL. [7f419d08

yucia MHOK€eCTBO N€HCTBUTENBHEIX uncell; | O3HAKOMUTHCS C BO3MOKHOCTBHIO

JEHCTBUTEIIBHBIE YUCIIA KaK
OeCKOHEUHbIE IeCATUYHBIE APOOH.
B3anMHO 01HO3Ha4YHOE COOTBETCTBUE
MEXKy MHOKECTBOM J€HCTBUTEIIBHBIX
YHUCeNl U MHOXKECTBOM TOYEK
KOOpJAuHATHOM npsMoii. CpaBHEHUE
JENCTBUTEIIBHBIX YHCET,
apupMeTHYeCKue TEHCTBUS C
JENCTBUTEIBHBIMH YUCIIAMHU.
[TpubnuxE€HHOE 3HAUCHNE BEITHUNHBI,
TOYHOCTH NpHOIIKeHust. OKpyriaeHue
yucen. [Ipukuaka u oneHka
pPe3yabTaTOB BBIUUCICHUN

IIPEJICTaBJICHUs JEHCTBUTEIBHOTO
YHCIa KaK OECKOHEYHOM JTeCATUUHOM
JpoOu, MPUMEHSATh 1eCATUYHbIE
MpUOIMHKEHNS pallMOHAIbHBIX U
UppalroHaIbHbIX yKcen. M300paxarsb
JeICTBUTENBHBIE YMCIIa TOUKaMU
KOOpPAMHATHOM NPsIMOil. 3anKChIBaTh,
CpaBHMBATh U yIOPSI0YUBATh
JEICTBUTENBHBIE YUCIIA. BRINOIHATS,
coueTasi yCTHbIE U TUCbMEHHbIE
npuémsl, apupmMeTHIeCKre JecTBUS
C palMOHAJILHBIMH YUCIIaMU;
HaXOJUTh 3HAUYEHUs CTEIIEHEN ¢
LEIBIMU TIOKa3aTeNIIMU U KOPHEH;
BBIYUCIISATH 3HAYEHHSI YUUCIIOBBIX
BbIpakeHuil. [lomyunTs
IIPEICTABICHUE O 3HAYMMOCTH
JEHCTBUTEIIBHBIX YHACEN B
MIPAKTUYECKOU IEATEIbHOCTH
4esroBeKa. AHAJIM3UPOBATh U JE€NIaTh
BBIBOJIbl O TOYHOCTH MPUOJIMKECHHUS
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JEUCTBUTENLHOIO YUCIIA MPU
pewennu 3a1a4. OKpyrisiTh
JICUCTBUTEIIBHEIC YHCIIA, BHITOIHSITh
MPUKUIKY PE3YyIbTaTa BEIYUCICHUH,
OLICHKY 3HAYEHHI YHCIIOBBIX
BbIpaKEHUI. 3HAKOMUTHCS C
HCTOPHEH pa3BUTUS MATEMATUKU

YpaBHeHus u 14 JIuneitnoe ypaBHenue. Pemenue OcBauBaTh, 3alIOMUHATh U IpUMeHATh | bubnunotexa [JOK
HEPaBEHCTBA. YpaBHEHHIA, CBOSIIMXCS K TMHEHHBIM. | TpauecKue METOIbI IPU PELICHUN https://m.edsoo.ru
VYpaBHeHus ¢ KBagparnoe ypaBHenue. Pemienue ypaBHCHHIA, HEpaBEHCTB U ux cuctem. | [7f419d08
OJIHOM YPaBHEHUH, CBOISIIMXCS K PacrnioznaBathb 11ei1bie U JpoOHbIE
NepEeMEHHOMN KBaJpaTHbIM. bukBaspaTHble ypaBHeHMs. Pemiath 1uHelHble U
ypaBHeHus. [Ipumeps! pemenus KBaJ[paTHBIC YPaBHEHUS, ypAaBHCHHUS,
YpaBHEHUH TPEThE U 4ETBEPTOI CBOJIAIIIMECS K HUM, ITPOCTEHIIINE
CTEIIEHEH Pa3JI0KEHUEM Ha JpOoOHOpallMOHAIbHBIE YPABHEHMSL.
MHOXUTeNH. Perenne [Ipemiarate BO3MOXHBIE CIIOCOOBI
IpoOHOpAIIMOHATIFHBIX YPAaBHEHHIA. peleHus TEKCTOBBIX 3a/ad,
Perienue TekcTOBBIX 3a/1a4 00CYX/1aTh UX U pelaTh TEKCTOBbIE
anredpandeckuM MEeTOA0M 3a/1a4¥ pa3HbIMH CIIOCO0aMHU.
3HaKOMHTbCS C UCTOPUEH pa3BUTHS
MaTeMaTHKH
VYpaBHeHUs U 14 VYpaBHeHMe ¢ AByMs nepeMeHHbIMU 1 | OcBauBaTh M MPUMEHSATH PUEMBI bubnuoreka [IOK
HEPaBEHCTBA. ero rpaguk. Cucrema AByX JHHEHHBIX | PEHICHUS] CHCTEMBI IBYX JTMHEWHBIX https://m.edsoo.ru
Cucremsl yYpaBHEHHI C TBYMS IEPEMEHHBIMU | YpaBHEHHUH ¢ AByMs nepemeHHbivu 1 | /7f419d08
ypaBHEHHH e€ pemenne. Pemmenne cucreM aByx CHCTEMBI IBYX YPaBHEHH, B KOTOPHIX

yYpaBHEHUH, OJTHO U3 KOTOPBIX
JINHENHOE, a IPyroe — BTOPOH
crenienu. [ padudeckas
WHTEpIPETAI CUCTEMBI YPABHEHUH C
JIBYMsI IepeMEHHBIMU. Perienue
TEKCTOBBIX 3a1a4 aJIFe6pqueCKHM
crocobom

OJTHO ypaBHEHHUE HE SIBISETCS
JTUHEWHBIM. VMcrons30BaTh
(GyHKIMOHATBHO-TpapHUeCcKue
MPEJCTABIICHHS TS PEIICHUS U
HCCIIeIOBAaHMsI YPAaBHEHHUH U CHCTEM.
AHaM3UpoOBaTh TEKCTHI 33]1ad,
peaTh Ux aaredpandecKum
CHocoO0M: IEPEXOIUTH OT CIOBECHOM
(OpMYIHPOBKH YCIIOBHS 3a/1a41 K
anre0panvecKor MoJIeH MyTEM
COCTaBJICHUSI CUCTEMbI YPaBHEHMUIA;
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peniaTh COCTaBIEHHYIO CUCTEMY
ypaBHEHUI; UHTEPIIPETUPOBATD
pe3yabTaT. 3HAKOMHUTHCS C HICTOPUEH
pa3BUTHS MaTEMaTHKU

YpaBHeHus u
HEPaBEHCTBA.
HepasencrBa

16

HucnoBble HEPABEHCTBA U UX
cBoiicTBA. JIMHEHBIE HEPABEHCTBA C
OJIHOM MEPEMEHHON U X PELICHHUE.
CucTeMbl TMHEUHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U X PELLICHHUE.
KBanpaTHbie HepaBeHCTBA U UX
pemnenue. ['papuueckas
UHTEpHpEeTaIus HEPABEHCTB U CUCTEM
HEPaBEHCTB C IBYMsI II€PEMEHHBIMU

Yuratp, 3a11MChIBaTh, IOHUMATh,
UHTEPIPETUPOBATH HEPABEHCTBA;
HCII0JIb30BAaTh CUMBOJIUKY U
TEPMHUHOJIOTHIO. BBINONIHATE
npeoOpa3oBaHUs HEPABCHCTB,
UCIIO0JIb30BaTh JUIsl TpeoOpa3oBaHus
CBOMCTBA YMCIIOBBIX HEPABEHCTB.
Pacnio3HaBath inHeHbIE U
KBaJlpaTHbIE HEpAaBEHCTBA. Pemiars
JMHENHbIE HEPaBEHCTBA, CUCTEMBbI
JMHENHBIX HEPABEHCTB, CUCTEMBI
HEpPaBEHCTB, BKIFOYAIOLINX
KBa/IpaTHOE HEPABEHCTBO, U pelllaTh
uX; 00CYX/1aTh MOJTy4YEHHBIE
pemenus. M3o0paxarh pemienue
HEPABEHCTBA U CUCTEMbI HEPABEHCTB
Ha YUCJIOBOM IIPSIMOM, 3aIIMCHIBAaTh
pELIEHUE C IOMOIIBIO CUMBOJIOB.
Pematp kBagpaTHBIE HEPABEHCTBA,
UCTIONB3YS rpaduueckue
npencrabieHus. OcBauBaTh U
MIPUMEHSTh HEPABEHCTBA MpU
pElIeHNH pa3IMYHBIX 3aja4, B TOM
YKCJIE IPAKTUKOOPHEHTUPOBAHHBIX

bubmuoreka [JOK
https://m.edso0.ru
[7f419d08

OyHKIUU

16

KBanpatuunas ¢pynkus, e€ rpaduk u
cBoiicTBa. [Tapabona, kKoopuHATHI
BEPIIHUHBI MTapadoJIbl, OCb CAMMETPUHN

napabosnsl. ['paduku pynkumit: y = kx,

y=kx+b,y=kx,y=x2,y=x3,
y=\x,y=|x|

Pacrnio3HaBathe BUIBI H3y9aeMBIX
(YHKIUH; WILTIOCTPUPOBATH
CXeMaTHYEeCKU, OOBSICHITE
pacroio’keHre Ha KOOpIUHATHOM
MJIOCKOCTH TpaduKoB GyHKIIUN BHUJIA:
y=kx,y=kx+b,y=kx,y=x2,y
=x3,y="x, y=|x | B 3aBuCHMOCTH
OT 3Ha4eHUi K03((UINECHTOB;

bu6mmorexa [IOK
https://m.edsoo.ru
[7419d08
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ONMCHIBATH UX CBOMCTBA.
Pacrnio3naBath KBaJIpaTUYHYIO
¢ynkuuto o popmyie. [IpuBoauts
IpUMEPHI KBaAPATUUYHbIX
3aBUCUMOCTEN U3 peallbHOU KU3HH,
¢busuku, reomeTpun. BoIABIATE U
00001aTe 0COOEHHOCTH TpaduKa
KBaIpaTUYHOMN QYHKIIUU y = ax2 + bx
+ ¢. CTpouTh 1 U300pakaTh
CXEeMaTU4eCKH rpapuku
KBaJ[paTHYHBIX (YHKIUH, 32 JaHHBIX
dbopmynamu Bugay = ax2 ,y = ax2 +
g y=a(x+p)2,y=ax2+bx+c.
AHanu3upoBaTh U MPUMEHSTh
CBOWCTBA M3YYCHHBIX (DYHKIUH JUTS
UX [TOCTPOCHHSI, B TOM YHUCIIE C
TTOMOIIIBIO ITU(POBBIX PECYPCOB

YucnoBble
OCJIeJ0BaTEILHO
CcTH

15

[TonsiTe yncnoBoun
MOCJIeI0BATEILHOCTH. 3a/jaHne
MOCIIEA0BATEILHOCTH PEKYPPEHTHOMN
dhopmymoit u popMyIioi n-ro YseHa.
ApudmeTrnueckas v TeoMeTpudIecKas
nporpeccuu. PopmyJibl N-ro WieHa
apuMeTHUueCcKoil U reOMeTPHUECKO
MIPOTPECCUM, CYMMBI IIEPBBIX N
4iieHOB. M300paskeHne 4IeHOB
apruMeTHIECKON U TEOMETPUIECKOMN
MPOrpeccuil TOUKamMu Ha
KOOPJMHATHOW MIIOCKOCTH. JIMHEHHBIN
Y SKCIIOHEHIUANbHBIN pocT. CloKHbIE
MIPOTICHTHI

OcBauBaTh U MPUMEHSTH UHACKCHBIE
0003Ha4YeHHUsI, CTPOUTH pEeUEBbIE
BBICKA3bIBaHUS C UCIIOJIb30BAaHUEM
TEPMHUHOJIOTUH, CBSI3AHHOM C
MOHSATUEM TTOCIIEIOBATEIBLHOCTH.
AHanu3upoBath GopMyIly n-ro djieHa
MOCJIEIOBATEIbHOCTH WIIH
PEKYpPEHTHYIO (OpMYITYy U
BBIYHCTISITH YJICHBI
MOCJIEIOBATEILHOCTEH, 3aJaHHBIX
TUMU PpopMyTamMH. Y CTaHABINBATh
3aKOHOMEPHOCTH B IMTOCTPOSCHUU
MOCJI€1I0BATENLHOCTH, €CIIN
BBITIMCAHBI TIEPBBIE HECKOJIBKO €€
yineHoB. Pacnio3HaBath
apu(PMEeTUYECKYI0 U T€OMETPUUECKYIO
MIPOrPECCUU TPU PA3HBIX CIIOCO0AX
3aganud. Penrate 3agadu ¢
WCIOJIb30BaHUEM (hOPMYII N-TO YICHA

bu6mmoreka [JOK
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apuMeTUIECKON U TeOMETPHUECKON
IIPOrPECCUl, CyMMBI IIEPBBIX N
wieHOB. M300pakaTh 4iieHsbl
II0CJIEI0BATEIBHOCTH TOYKAMU Ha
KOOPJAMHATHOM IIOCKOCTH.
PaccmaTpuBath puMepsl IPOLIECCOB
U SIBJICHUM U3 PEAIIbHOM JKU3HU,
WUIIOCTPUPYIOIINE U3MEHEHUE B
apu(MeTHIECKON IPOTrPecCuu, B
TFEOMETPUUYECKOM IPOTPECCHH;
n300pakaTh COOTBETCTBYIOIINE
3aBUCUMOCTH rpaduyecku. Pemath
3a/1a4M, CBA3aHHbIE C UUCIOBBIMU
IIOCJIEI0BATENBHOCTSIMY, B TOM YHCIIE
3a/1a4U U3 peajbHOM )KU3HU C
UCIIO0JIb30BaHUEM LIU(POBBIX
TEXHOJIOTHH (3JIEKTPOHHBIX TA0JIHII,
rpadu4ecKoro KajabKyasTopa u T.IL.).
Pemrate 3amaun Ha ClOXKHBIE
IIPOLIEHTBI, B TOM YHCJIE 337a4u U3
peayibHOM MPaKTUKH (C
MCIIOJIb30BaHUEM KaJIbKYJIATOPA).
3HAKOMUTBCS C UICTOPUEN pa3BUTUS
MaTEMaTHKU

[ToBTOpEHME,
000011IeHHE,
CHCTEMAaTH3alHs
3HAHUH

18

UYucna 1 BeIYMCIEHUS (3aHCh,
CpaBHEHHUE, JICHUCTBUS C
HeﬁCTBHTeHBHBIMH YHUCJIaMHU,
YHCIIOBas TIPSIMast; TPOIICHTHI,
OTHOILIEHUS, IIPOIIOPLIUU; OKPYIJIEHHE,
npUOJIMKECHUE, OIICHKA; PELIICHHE
TEKCTOBBIX 3aJ]a4 apU(PMETHUECKUM
crocobom)

OnepupoBaTh NOHATUAMMU:
MHO’KECTBO, IOAMHOXECTBO,
oriepaiy HaJl MHOXKECTBaMHU;
UCIOJIb30BATh Tpaduueckoe
MIpe/ICTaBJIeHHE MHOYKECTB JISI
OINMCAaHUS PEATIBHBIX MPOLIECCOB U
SIBJICHUM, TIPY PEIICHNUH 3a/1a4 U3
JPYTUX y4eOHBIX MPEIMETOB.
AKTyalIM3upoBaTh TEPMUHOJIOTHUIO U
OCHOBHBIE JICIICTBUS, CBSI3aHHBIE C
YHMCJIAMU: HATYpPaJIbHOE YUCIIO,
IIPOCTOE U COCTABHOE YHUCIIA,

bu6mmorexa [IOK
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JETUMOCTh HaTypaJIbHBIX YHCEIl,
IPU3HAKY JIEJIMMOCTH, 1IEJI0€ YHCIIO,
MOJIYJIb YUCJIa, OOBIKHOBCHHAS U
JecsiTuuHas ApoOu, CTaHIaPTHBIN BUJ
guclna, apu(METHICCKII KBaAPaTHBIMA
KOpEHb. BBINOIHAT 1elCTBYS,
CpPaBHUBATH U YIOPSAI0YMBAThH YHUCIIA,
IPEACTABIIATh YHCIIA Ha
KOOPAMHATHOU MIPSIMOM, OKPYIJIATH
YHUCIIa; BBINOJIHATh NPUKUIKY U
OLICHKY pe3yJIbTaTa BBIYMCIICHUM.
Pewiate TekcTOBBIE 3a1aun
apudmernueckuM criocobom. Pemats
PaKTUYECKHE 3a7aul, COACpKAIIUE
MPOLICHTHI, J0JIH, YaCTH,
BBIPAKAIOIINE 3aBUCUMOCTH:
CKOPOCTh — BpEMsI — pacCTOsTHUE,
IIEHA — KOJIMYECTBO — CTOMMOCTb,
00BEM paboThl — BpeMs —
MPOU3BOAUTENBHOCTD TPY/A.
Pa36upars peanbHbIe )KU3HEHHBIE
cuTyaruu, GopMyIupoBaTh UX Ha
SI3bIKE MAaTEMAaTHUKH, HAXOAUTh
pelIeHue, MPUMEHsISl MaTeMaTHYEeCKUI
amnmapar, UHTepIIPETUPOBATh
pe3yabTaT

Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBaHue anredOpanyecKux
BBIPKCHUH, IOMYCTUMBbIC 3HAYCHUS )

OnepupoBath MOHATHAMH: CTEIICHB C
L[ETBIM TIOKa3aTeNeM,
apruMeTHIECKUA KBAIPATHBINA
KOpEeHb, MHOTOWJIEH, alre0panyecKkas
JIpOoOb, TOKIECTBO. BBIOTHATH
OCHOBHBIE JICHCTBUS: BBIIOTHSITh
pacy€Tsl o opMyIam,
peoOpa3oBHIBATh LEIbIE,
IpoOHOpalOHANbHbBIE BBIPAXKEHUS U
BBIPKEHUS C KOPHSIMU,




pEeaIN30BBIBAThH PA3JIOKECHUE
MHOTOYJICHa Ha MHOKUTENH, B TOM
YHCIIe ¢ UCTIONIb30BaHUuEM (HopMyT
Pa3HOCTH KBaJpaTOB U KBajpaTa
CYMMBI ¥ Pa3HOCTH;, HAXOJIUTh
JOMYCTUMbIE 3HAYEHUS TIEPEMEHHBIX
JUTSE TpOOHOPAITMOHATBHBIX
BbIpaXXEHUM, KOpHEH. MoaenupoBaTh
C MIOMOIIBIO (POPMYIT peanbHbIe
MPOIECCHI U SIBICHUS

@®yHKIMH (IOCTPOEHUE, CBONCTBA
U3yYeHHbIX (QYHKIMIA; rpaduueckoe
pellieHre ypaBHEHUN U UX CHUCTEM)

OmnepupoBarh MOHATUSAMHE: (DYHKITHSL,
rpaduk QyHKIUH, HYIU (YHKIIUH,
POMEKYTKH 3HAKOTIOCTOSIHCTBA,
IPOMEXKYTKH BO3pacTaHUs, yObIBaHUS,
HanOoJIbIIIee M HANMEHbIIIEE 3HAYCHUS
¢GbyHKIMH. AHAIU3UPOBATD,
CpaBHUBATh, 00CYX/IaTh CBOHCTBA
(GyHKIMH, CTPOUTH UX TPaUKH.
OmnepupoBaTh MOHATUSMHE: TIPSIMAst
IPOMOPLHUOHATIBHOCTD, 00paTHas
MPONOPIMOHATEHOCTD, TMHEHHAS
GbyHKIUS, KBagpaTuyHas QyHKIIHS,
napa6odna, runep6oina. Mcronb3oBath
rpaduKu A7 ONpeesIeHUs CBOMCTB,
MPOIECCOB M 3aBUCUMOCTEM, JJIs
peleHus 3a/1a4 U3 APYrux y4eOHbIX
MPEIMETOB U PEATbHOMN )KU3HH;
MO/JIEJIUPOBATh C MOMOIIBIO TPapHKOB
peabHBIE TIPOIIECCH U SIBIICHHSL.
Bripaxats ¢popmynaMu 3aBUCUMOCTH
MEX]Ty BETHYMHAMHA

OBILIEE
KOJIMUECTBO
YACOB I10
[IPOTPAMME
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YYEBHO-METOJNYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI51 YYEHUKA

» AnreOpa (B 2 ywacTsix), 7 kinace/ Mopakosud A.T'., Hukonaes H.II., O0miecTBO ¢ orpaHinueHHOMI
otBeTcTBeHHOCTHIO « IO MHEMO3HMHA »

» Anrebpa (B 2 yactsx), 7 knacc/ Hacte 1: Mopakosuy A.I'.; Hacts 2: Mopakosuy A.I'. u n1pyrue; roxn
penakuueit Mopakosuya A.I"., O011ecTBO ¢ orpaHUYEHHON 0TBETCTBEHHOCTHIO «MOL]
MHEMO3HNHA»

» AnreOpa (B 2 yacTsix), 8 kimace/ Hacts 1: Mopakosuu A.I'.; Yacts 2: Mopakosuu A.I'. u apyrue, noa
penakuueit Mopakosuya A.I"., O011ecTBO ¢ OrpaHUYEHHOMN 0TBETCTBEHHOCTHIO «OL]
MHEMO3UNHA»

» Anre6pa (B 2 ywacTsix), 9 knacc/ I[lerepcon JL.I'., Araxanos H.X., [Terposuu A.1O., [Tommmnckwuii O.K.,
Porarosa M.B., Tpymun b.B., O6mectBo ¢ orpanndeHnHoil otBeTcTBeHHOCThI0 « BUHOM.
Jlaboparopus 3HaHUI»; AKITMoHEepHOE 00mecTBO «M3marenscTBO «IIpocBemieHme»

» AnreOpa (B 2 yacTsix), 9 kinacce/ Yactes 1: MopakoBuu A.T'., Cemenos I1.B.; Yacts 2: MopakoBuy
A.T'., Anekcanapoa A.Jl., Mumyctuna T.H. u apyrue; nox penaxiueit Mopakosuua A.I"., O0mecTBO
¢ orpann4eHHoi oTBeTcTBeHHOCThIO « MOl MHEMO3MHA»

» Anre6pa, 7 kitacc/ Mepamsk A.T., [Tonouckuii B.b., Axkup M.C.; mox penakmueii [Togonsckoro B.E.,
OO611ecTBO ¢ OrpaHUYEHHON OTBeTCTBEHHOCTRIO M3narenbckuii ientp «BEHTAHA-T'PADy;
AxunonepHoe obmectBo «M3narenberBo «lIpocsenienue»

» Anrebpa, 7 knacc/ Mepsinsik AL, [TonsikoB B.M.; nox penakuueii [Togonsckoro B.E., O6mectBo ¢
orpaHuYeHHON oTBeTCTBEHHOCThIO M3natensckuii nentp «BEHTAHA-T'PA®»; AkinonepHoe
obmmectBo «M3narenscTBO «IIpocBerienne»

» Anre6pa, 8 knacc/ Mep3nsik A.T'., [Tononckuit B.b., Sxup M.C.; nox penakuueii [Togonsckoro B.E.,
OO11ecTBO ¢ orpaHn4YeHHON 0TBeTCTBEHHOCThIO M3narensckuii neHTp «BEHTAHA-T'PA®y;
AxunonepHoe obmectBo «M3narenberBo «lIpocBenienue»

» Anrebpa, 8 kiacc/ Mepsisik AL, [TonsikoB B.M.; nox penakuueii [Togonsckoro B.E., O6mectBo ¢
orpaHMYeHHON oTBeTCTBEHHOCThIO M3natensckuii nentp «BEHTAHA-T'PA®»; AkironepHoe
obmmectBo «M3narenscTBO «IIpocBerienne»

» AnreOpa, 9 kiacc/ Mepsnsik A.T'., [TonsikoB B.M.; noxa penakuueii [logonsckoro B.E., ObmecTBo ¢
OrpaHUUYEHHON OTBETCTBEHHOCTHIO M3natensckuii nentp «BEHTAHA-I'PA®»; AknimonepHoe
obmectBo «M3aatenpcTBO «IIpocBemieHuney

» AnreOpa, 9 kitacc/ Mepansk A.T., [Tonouckuit B.b., Axup M.C.; nox penakuueii [Togonsckoro B.E.,
OO6miecTBO ¢ orpaHuueHHON 0TBeTCTBEHHOCTRIO M3narenbckuii ientp «BEHTAHA-TPADy;
AxuunonepHoe obmectso «M3narensctBo «lIpocsenienner»

METOAUYECKHUE MATEPHUAJIBI IJ151 YYUTEJIA

» Anre6Opa (B 2 dactsx), 7 kinacc/ Mopakoud A.T'., Hukomaes H.I1., O0miecTBO ¢ orpaHU4eHHON
otBeTcTBeHHOCThIO « IO MHEMO3MHA»

» AnreOpa (B 2 yacTsix), 7 kinacce/ Hacts 1: Mopakosuu A.T'.; Hacts 2: Mopakosuu A.I'. u apyrue; roa
penakiueit Mopakosuya A.I'., O01ecTBO ¢ OrpaHUYEHHOM OTBETCTBEHHOCTHI0 «MOL]
MHEMO3UHA»

* Anrebpa (B 2 yactsx), 8 kinacc/ Hacte 1: Mopakosud A.I'.; Hacte 2: Mopakosuy A.I'. u npyrue, noa
penakuueit Mopakosuya A.I"., O01IecTBO ¢ orpaHUYEHHOMN 0TBETCTBEHHOCTHIO «MOL]
MHEMO3UNHA»

» Anre6pa (B 2 gactsx), 9 kiacc/ [lerepcon JI.I'., Araxanos H.X., [Terposuu A.YO., ITomgmunckuit O.K.,
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Porarosa M.B., Tpymms b.B., O6mecTBo ¢ orpannueHHO# 0TBeTCTBEHHOCTHI0O « BUHOM.
JIaGoparopus 3HaHMIT»; AKMoHepHOe 001mecTBo «M3natenscTBo «IIpocBemmenue»

» Anre6Opa (B 2 dactsx), 9 kitace/ Yacte 1: Mopakosud A.I'., Cemenos I1.B.; Hacts 2: MopakoBuu
A.T'., Anekcannposa A.JL., Mumycruna T.H. u apyrue; non penakuueii Mopakosuda A.I'., O0mecTBo
¢ orpann4eHHoO# oTBeTcTBeHHOCThIO « 1Ol MHEMO3UHA»

» AnreOpa, 7 kitacc/ Mepamsk A.T., [Tonouckuii B.b., Axkup M.C.; nox penakmueii [Togonsckoro B.E.,
OO6miecTBO ¢ orpaHUYEHHON 0TBeTCTBEHHOCTHIO M3marenbckuii ieHTp «BEHTAHA-T'PADy;
AxumonepHoe obmectBo «M3narenberBo «IIpocBerenne

» Anre6pa, 7 knacce/ Mep3nsk A.T'., [TonskoB B.M.; mox penakiueit [Tononsckoro B.E., O6mectBo ¢
OrpaHMUYEHHON OTBETCTBEHHOCTHIO M3natensckuii nentp «BEHTAHA-I'PA®»; AkiionepHoe
obmiectBo «M3narenscTBo «lIpocBemenne»

» AnreOpa, 8 kitacc/ Mepamsk A.T., [Tonouckuii B.b., Axkup M.C.; nox penakmueii [Togonsckoro B.E.,
OO6miecTBO ¢ orpaHUYEHHON 0TBeTCTBEHHOCTHIO M3marenbckuit ieHTp «BEHTAHA-T'PADy;
AxunonepHoe obmectBo «M3narenberBo «lIpocsenienue»

» Anre6pa, 8 knacce/ Mep3nsak A.T'., [ToaskoB B.M.; mox penakiueii [Togonasckoro B.E., O6mecTBo ¢
OorpaHuuYeHHON 0TBeTCTBEHHOCTHIO M3natensckuii nentp «BEHTAHA-T'PA®»; AkunonepHoe
obmectBo «M3narenscTBo «lIpocBemenne»

* Anrebpa, 9 kmacce/ Mepsisik A.L., [lomsakoB B.M.; nox penakuueii [Togonsckoro B.E., O6mectBo ¢
orpaHr4eHHO# oTBeTcTBeHHOCThIO M3aaTenbckuii nentp « BEHTAHA-T'PA®y; AkuinoHepHoe
obmectBo «M3marenscTBo «IIpocBenienne»

» Anre6pa, 9 knacce/ Mep3nsak A.T'., [Tononckuii B.b., SIxkup M.C.; nox penakuueii [Togonsckoro B.E.,
OO61ecTBO ¢ orpaHMueHHON oTBeTCTBEHHOCTHIO M3natenbekuil uentp «BEHTAHA-T'PA®y;
Axunonepnoe o6mectBo «M3natenberBo «lIpocBemienue
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