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HOACHUTEJBHASA 3AIINCKA

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

HopMaTHBHO-TIpaBOBOE U IOKYMeHTAJbHOE 00ecnieyeHHe 00pa3oBaTeIbHOI0 Mpouecca

B cootBercTBuM ¢ ®3-273 «O6 oOpa3zoBannu B Poccuiickoit denepariuuy opraHu3ainm,
OCYIIECTBISIONINE 00Pa30BaTENbHYIO JASSITEIBHOCTD 110 UMEIOIIMM TOCYAAPCTBEHHYIO aKKPEIUTALIUIO
o0pa3oBaTeNbHbIM IPOrpaMMaM Ha4allbHOTO OOIIEr0, OCHOBHOTO OOIIIET0, CPETHErO OOIIETO
o0pa3zoBaHusl, pa3padbaTeiBalOT 00pa30BaTENbHBIEC IPOTPAMMBI B COOTBETCTBUH C (heaepaTbHbIMU
rocy/1apCTBEHHBIMU 00pa30BaTebHBIMH CTAHJAPTAMU M COOTBETCTBYIOUIMMU (eiepabHBIMU
OCHOBHBIMH 00111€00pa30BaTeIbHBIMH ITPOrPAMMAMHU.

MyHunumnaibsHOe aBTOHOMHOE 00111e00pa30BaTebHOE YUpEXKISHUE CpeaHss 001eo0opa3oBaTenbHast
mkosia Ne 36 . Tomcka ocyiecTBiIsieT 00y4eHHe 110 alalTUPOBAHHBIM OCHOBHBIM
o011e00pa3oBaTeIbHBIM MIPOrpaMMaM it 00yJarOIIUXCS ¢ OTPAaHUYEHHBIMH BO3MOXHOCTSAMU
3I0POBbBsSI HA YPOBHE HAYaJILHOTO OOIIEr0 M OCHOBHOTO O0IIEr0 00pa30BaHMUsL.

[Iporpamma koppekunonHoi padotsl (IIKP) siBisieTcs HeoThbeMIIEeMbIM CTPYKTYPHBIM KOMIIOHEHTOM
o0m1eo0pa3oBaTeIbHON MPOrpaMMbl 0OpazoBatenbHON oprarm3anuu. [IKP paspabareiBaeTcs s
o0yuarouxcs ¢ OrpaHMYEHHBIMUA BO3MOXKHOCTSIMH 3710pOBbs (nanee - OB3).

HopmaTtuBHO-ipaBoBasi OCHOBA:

1. ®depnepanbHbii 3aK0H OT 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccutickoii denepamuimy
(manee — 3akon);
2. ®DenepalibHbII rOCYIapCTBEHHBII 00pa30BaTeIbHBINA CTAaHIAPT OCHOBHOT'O OOIIET0 00pa3oBaHus

(mpuka3 ot 31.05.2021 Ne 287 MunuctepctBa npocseuienust Poccuiickoit denepanun «O6
YTBEPKACHUM (PeiepaibHOTO roCyAapCTBEHHOTO 00pa30BaTEIbHOrO CTaHAApTa OCHOBHOI'O O0OLIETro
obpazoBanus» ( B pex. [Ipukazos Munnpocseunienus Poccuu ot 18.07.2022 N 568, ot 08.11.2022 N
955), 3apeructpupoBannbiii B Muntocte Poccuu 05.07.2021, peructpaunonusiii Homep 64101) — nanee
— ®Ir'oC 000);

3. [Tpuka3z Munnpocsemenns: Poccun ot 22.01.2024 Ne 31 «O BHECEHUU U3MEHEHHI B HEKOTOPhIE
npukassl MuHucTepcTBa oOpa3oBanus 1 Hayku Poccuiickoit @enepanuu u MunucrepcTBa
npocsenieHus Poccuiickoit denepannu, kacarouyecs QpenepalbHbIX FOCY1apCTBEHHBIX
00pa3oBaTeNbHBIX CTAHIAPTOB HAYAJILHOTO O0IIEro 00pa3oBaHMs U OCHOBHOTO O0IIEro 0Opa3oBaHUs»;

4, [Tpuka3z Munnpocsemenus Poccuu ot 18.05.2023 Ne 370 «O6 yrBepxkaeHuu dhenepaibHOU
00pa3oBaTeNbHON POTrPaMMbl OCHOBHOT'O OOIIIEr0 00pa30BaHUs»;
o. [Tpuxa3z MunucrepcTBa npocseiieHus: Poccuiickoit @eneparuu ot 24.11.2022 Ne 1025 «O6

YTBEpKICHUHU (eiepabHON alanTUPOBAHHOM 00pa30BaTebHON MPOTpaMMbl OCHOBHOTO OOIIIETO
oOpa3oBaHUs 17151 00y4aIOUINXCS C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBBS»;
6. ITpuxa3z Munnpocsemenus Poccun ot 01.02.2024 Ne 67 «O BHeCceHUN U3MEHEHHH B HEKOTOPHIE
npuka3sl Munmnpocseuenus: Poccun, kacarouuecs: gpenepaibHbIX aJalTUPOBAHHBIX 00pa30BaTEIbHBIX
IIPOrpaMMm»;
7. ITpuka3 Munnpocsemenns Poccun ot 01.02.2024 Ne62 «O BHECEHUN U3MEHEHUIN B HEKOTOPBIE
npuka3sl Munnpocsemenus Poccuu, kacaronuecs heaepaibHbIX 00pa30BaTeIbHBIX TPOrpaMM
OCHOBHOTO O0IIIeT0 00pa30BaHMs M CPETHEr0 00IIEero 00pa3oBaHUs;
8. ITpuxa3z Munnpocsemnienust Poccun ot 19.02.2024 Nel10 «O BHeceHUN U3MEHEHM B
HEKOTOpbIe NpuKa3sl Munnpocsemenus Poccnn m Munucrepctsa npocsemenust PO, kacaromuecs
(benepanbHBIX FOCYJapCTBEHHBIX 00pPa30BaTEIbHBIX CTAaHAAPTOB OCHOBHOTO 00IIET0 00pa3oBaHuUs»
9. ITocTanoBnenue [ 1aBHOTO TOCYAapCTBEHHOTO CAaHUTApHOTO Bpaya Poccuiickoit @enepannu ot
28 centsOps 2020 r. Ne 28 «O6 yrBepxnenun canutapabix nmpasui CII 2.4.3648-20 «CanutapHo-
SMUIEMHOJIOTHYECKHE TPEOOBaHUS K OpraHU3alMsIM BOCIIUTaHUs U O0Y4YEHHUs, OTAbIXA U 03[JOPOBJICHUS
JeTeH U MOJIOACKI;
10. Canutapublie npaswia 1 HopMmbl CanlIuH 1.2.3685-21 «I'urneHndyeckrue HOpMaTUBHI U
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TpeboBaHUs K 00ECIICUCHHIO O€30MacCHOCTH | (MJTK) 0€3BPETHOCTH TSl YeJIoBeKa (DaKTOpOB cpebl
oOuTaHUS», YTBEPKICHHBIX TOCTAHOBICHUEM [ TaBHOTO rOCYIapCTBEHHOTO CAHUTAPHOTO Bpayda
Poccutickoit ®eneparuu ot 28.01.2021 Ne2 «O06 yTBepKaeHUN caHUTAapHBIX ITpaBui 1 HopMm CanlluH
1.2.3685-21 «'urneHnuecKrue HOPMATHBBI  TPEOOBAHUS K 00eCIIeYeHN 0 0€30aCHOCTH U (WJIH)
0e3BpeIHOCTH ISl yesioBeKa (PaKTOpOB cpelibl OOMTaHus» (Janee — [ urueHnyeckre HopMaTHBBI);

11.  IIpuka3 Munucrepctsa npocseuienus Poccuiickoit @enepanuu ot 22.03.2021 Ne 115 «O6
YTBEPKACHHUH MOPSIIKA OpraHU3alluu U OCYLIECTBICHUS 00pa30BaTEIbHOM J1EATEIbHOCTH 10 OCHOBHBIM
00111e00pa3oBaTeIbHBIM IPOTrpaMMaM — 00pa3oBaTEILHBIM IPOTrpaMMaM Ha4aJIbHOTO OOIIEro,
OCHOBHOTO OOILIETO U CPEHEro 00111ero 00pa3oBaHuUs»;

12.  Tlpuka3z Munnpocsemenus Poccun ot 21.09.2022 N 858 «O06 yTBepkaeHNM (enepaibHOTO
nepeyHs: yueOHUKOB, OMYIIEHHBIX K UCIIOJIb30BAHUIO MIPH pean3allii UMEIOLUX FOCy1apCTBEHHYIO
aKKpeIUTaInIo 00pa30BaTENbHBIX MPOTrPaMM HaYaJIbHOTO O0IIEr0, OCHOBHOTO OOIIET0, CPEAHETO
o0uiero 06pa3oBaHus OpraHU3aUSIMU, OCYIIECTBISIIOIIMMH 00pa30BaTENIbHYIO I€ITEIbHOCTD, U
YCTaHOBJICHHS MPENIEIBHOTO CPOKA MCIIOIb30BaHUS HCKITIOYCHHBIX YI€OHHKOBY;

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 UCIOJIb30BAHUIO NP PeaU3allii UMEIOIINX TOCYapCTBEHHYIO aKKPEAUTAIIUIO
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 yTBepkIeHUU epeyHs
OpraHM3alMi, OCYIIECTBISAIOIINX BBITYCK YUEOHBIX TOCOOUH, KOTOPBIE TOMYCKAIOTCS K
MCIOJIb30BAHUIO MIPH peaTU3alMi UMEIOIUX FOCYAapCTBEHHYIO aKKPEIUTAIIUI0 00pa30BaTeIbHBIX
POrpaMM HavaJIbHOTO OOIIET0, OCHOBHOTO OOIIEro, CpeTHET0 001Iero 00pa3oBaHus».

15. [Tpuka3z MunucTepcTBa Hayku U Bbicuiero oopasoanus Poccuiickoit denepanuu,
Munucrtepctsa npocsetnieHus: Poccuiickoit @eaepannn ot 30.06.2020 Ne 845/369 «O06 yTBepkaeHIN
ITopsiaka 3aueTa opranuzanueil, OCyIecTBISAONIEH 00pa30BaTENbHYIO JEITEIbHOCTh, PE3YyIbTaTOB
OCBOEHUS 00YUaIOIUMUCS YYEOHBIX MTPEAMETOB, KypCOB, TUCIUIUINH (MOYJei), IPaKTHKH,
JIOTIOTHUTEJIBHBIX 00pa30BaTENbHBIX MPOTPAMM B IPYTHX OPTaHHU3AIMIX, OCYIIECTBISIONINX
00pa3oBaTeNbHYIO JeATETLHOCTDY;

16. [Tucemo Munnpocsenienust Poccun ot 12.02.2024 Ne(03-160 «Pa3bpsacHenus no Borpocam
OpraHu3aluy 00y4eHHs 110 OCHOBHBIM 0011€00pa30BaTEIbHBIM U JOMOJIHUTEIbHBIM
o0I1epa3BUBAIOIINM MPOTPAMMaM ISl IETeH, HYy>KTAIOUTUXCS B [UTUTEILHOM JICUSHUU B METUIIMHCKUX
OpraHMU3aIHsIX»;

17. [Tocranosnenue IlpaButensctBa PO ot 11.10.2023 Ne1678 «OO0 yTBep>KACHUN MPaBUII
MpUMEeHEeHuUs dNeKTpoHHOro 00yuenus, [JOT nmpu peanuzanuu 00pa3oBaTEIHLHOTO MPOIECCay;

18. MeTtoauueckre peKOMEeH iy 0 00eCTeYeHnI0 ONTUMHU3auu yueOHoit Harpysku B OO (MP
2.4.0331-23 ot 10.11.2023, pa3pabortannabie DeneparbHON CITy>KOO0M 110 HAI30PY B chepe 3aIIuThI
npaB norpeduTeneil u 6marononyuus yenoseka, DbYH «DenepanbHblit HAyYHBIN [IEHTP TUTUEHBI UM.
®.D. Dpucmanay PocriorpedHanzopa u ap.);

19. [Tpuka3z Munnpocserenus Poccun 04.10.2023 Ne738 «O6 yrBepxkaennn (eaepaabHOTo
MepeyHs AJIEKTPOHHBIX 00Pa30BaTENIbHBIX PECYPCOB, JOMYIIEHHBIX K UCIOIb30BAHUIO IIPU peaTu3aluu
MMEIOIINX FOCYapCTBEHHYIO aKKpPEIUTAIUI0 00pa30BaTENIbHBIX MPOrpaMM HayaIbHOTO OOIIETO,
OCHOBHOTO OOIIETO, CPETHEr0 00IIEeTr0 00pa30BaHUM;

20.  IIpuxa3z Munnpocsemenust Poccun ot 31.08.2023 Ne650 «O6 yrBepxaenun [lopsaka
OCYILIECTBIICHUS] MEPONPUATUI IO TPOdecCHOHATBHOM OpUEeHTAuU 00yYaoINXCs MO
o0pa3zoBaTeNbHBIM IPOrpaMMaM OCHOBHOT'O OOIIETO U CPEIHEro 00Iero oopa3oBaHus»;

21.  MetoamuecKue peKOMEHIAINH 110 00ECIIEYeHUI0 CAHUTAPHO-ITTHIEMUOTIOTHYECKIX
TpeOOBaHU NpH peanu3alu 00pa30BaTENbHBIX MPOrPAMM ¢ IPUMEHEHHUEM JIEKTPOHHOTO 00y4eHUs U
JTUCTAaHIIMOHHBIX 00pazoBarenbHbIX TexHOMOrui (MP 2.4.0330-23 yTB. 29.08.2023 pykoBoauTenem
denepanbHOI Ci1yKO0bI IO HAA30PY B cepe 3aiuThl MpaB MOTpedUTeNeH 1 OIaronoayyns yenoBeka,
I'maBHBIM canuTapHbIM BpadoM P® A 1O. [Tomosoit);
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22. ®enepanbHblii 3ak0H OT 19.12.2023 Ne 618-P3 «O BHeceHun n3MeHeHni B denepanbHblid
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 - 00pa30BaTeNbHBIM IIPOrpaMMaM HauyaJlbHOTO 0OLIEro,
OCHOBHOTO OOILIETO U CPEHETO 00IIero 00pa3oBaHus, YTBEPKICHHOTO MPHUKAa30M MUHHCTEPCTBA
MpoCBeNIeHus poccuiickoit peaeparuu ot 22 mapta 2021 1. Ne 115x»;

24, [Tpuxa3z Munnpocsemmenus Poccun ot 21.06.23 Ne556 «O BHECEHMM U3MEHEHUN B IPUIIOKEHHUS
No 1, Ne 2 k npukazy Munpocemenus Poccuu ot 21.09.2022 N858 «O0 yTBepkaeHnn ¢GeaepaabHOTO
nepevyHs yueOHUKOB, IOMYIIEHHBIX K UCIOJIB30BAHUIO NIPU PEATHU3aLUU UMEIOIINX TOCYIapCTBEHHYIO
aKKpeIuTaluio o0pa30BaTeIbHBIX IPOrpaMM Ha4aIbHOI'O OOIEro, OCHOBHOI'O OOILEro, CPEIHEro
o011ero o0pa3oBaHus OpPraHU3aALUSIME, OCYIIECTBIIIOIIUMEI 00pa30BaTEIbHYIO e TEIbHOCTD, U
YCTAHOBJIEHHS NIPEJIEIBHOTO CPOKA MCIIOJIb30BAaHUS UCKIIIOYEHHBIX Y4EOHUKOBY;

25.  Ilucemo MunucrepcTBa obpa3oBanus u Hayku Poccuiickoit @enepanuu ot 18.08.2017 Ne 09-
1672 «O HanpaBieHUU PEKOMEHAALMI 10 YTOUYHEHUIO MOHATHS U COAEPKAHUS BHEYPOUHOU
NESATENIbHOCTH B paMKax peaji3allii OCHOBHBIX 00111€00pa30BaTelbHbIX IPOrpaMM, B TOM YHCIIE B
YaCTH MPOEKTHOM JESITEeIbHOCTHY;

26.  IIpukxa3z MuHucTepcTBa HayKu M BhICIIEro oopaszoBanus Poccuiickoit @enepanumu,
MunuctepctBa npocsetienus Poccuiickoit @eaeparuu ot 05.08.2020 Ne885/Ne390 «O mpakTuieckon
MIOJITOTOBKE 00YYaOIIUXCSI»;

27. [Tpuka3z MunucTepcTBa Hayku U Bbicuiero oopasoanus Poccuiickoit denepanuu,
MunuctepctBa npocsenienus Poccuiickoit @eneparuu ot 05.08.2020Ne882/391 «O6 opranuzanuu u
OCYILECTBICHUH 00pa30BaTEeNIbHON JESTEeNbHOCTH IPU CETEeBOM (hopMe peannzanun 00pa3oBaTeIbHbIX
nporpaMm» (BMecte ¢ «IlopsiikoM opraHu3aiuy U oCyIiecTBIEHUS 00pa30BaTeIbHON NESTEIIbHOCTH
pu ceTeBoil popme peannszanuu 00pazoBaTeIbHBIX IPOrPaAMM»);

28.  Ilucemo MunucrepcTBa obpa3oBanus U Hayku Poccuiickoit @exepannu ot 31.01.2017 Ne OB-
83/7 «O6 obecnieueHNH yueOHBIMH U3TaHUSIMHU (Y4eOHHKAMH U y4eOHBIMU MOCOOMSMM) 00YUarOIIUXCsl
¢ OB3y;

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

30.  Iucemo JlemaprameHTa rocy1apCTBEHHON MOJUTHKH B cepe 001Iero oopazoBaHus
Munucrepcrsa npocseiienus Poccuiickoit @enepanuu ot 26.02.2021Ne03-205 «MeTtonnyeckue
pEKOMEHIalliU TI0 00ECTIEeYeHNI0 BO3MOKHOCTH OCBOEHUSI 00pa30BaTeNbHbIX IPOrpaMM
oOyyaromumucs 5-11 kiaccoB M0 MHIMBUAYATIBHOMY YU€OHOMY IUIaHY»;

31.  TIucemo MunucrepcTBa obpa3oBanus U Hayku PD ot 18.06.2015 NeHT-670/08
«MeToanueckre peKOMEHAALNH 110 OpraHU3alMyi U CaMOTIOATOTOBKU 00YYaIOLIUXCs TIPU
OCYILIECTBICHUH 00pa30BaTeIbHON AESITENTLHOCTIY;

32. [Tucemo Munuctepcra oOpasoBanus 1 Hayku PO ot 04.03.2010 Ne03-413 «O meTou4ecKux
PEKOMEHIaLMAX 10 PeaTnu3aluu KypcoB M0 BEIOOPY»;

33.  Ilucemo /JlemaprameHTa rocy1apCTBEHHON MOJUTHKH B cepe 00I1Iero oopazoBaHus
MunuctepcTBa oopasoBanus 1 Hayku Poccuiickoit denepannu ot 14.04.2016 Ne 08-703 «O6
HCIOJIb30BAaHUU KapT B 00pa30BaTeIbHOMN EATETbHOCTHY;

34. [Tucemo MuHucTepcTBa 00pa3oBaHus U Hayku Poccuiickont @eaepammu ot 25.05.2015 Ne08-
761 «O6 u3ydyeHuu npeaMeTHbIX obaacTelt «OCHOBBI PETUTHO3HBIX KYJIBTYp M CBETCKOU ATUKM» U
«OCHOBBI yXOBHO-HPABCTBEHHOM KYJIbTYpbl HApOA0B Poccumy;

35. ITucemo Munucrepcersa npocseuierust PO ot 20.12.2018 Ne 03-510 «O HamnpasieHnn
nHpopmanun» (BMecte ¢ «PekoMeHaausIMH 10 MPUMEHEHUI0 HOPM 3aKOHO/IaTeIbCTBA B YACTH
obecreyeHrs: BO3MOXKHOCTH MOJTy4eHHsI 00pa30BaHuUsl HAPOJHBIX S3bIKAX U3 YHCIA S3BIKOB HAPOIOB
Poccutickoit deneparuu, n3ydeHus TOCYIapCTBEHHBIX S3BIKOB pecnyonuk Poccuiickoit deneparuu,
POIHBIX SA3BIKOB U3 YKCIIA SI3bIKOB HApoA0B Poccuiickon denepanny, B TOM YHUCIIE PYCCKOr0O KaKk
POJTHOTOY);



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

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

38. [Tucemo Munucrtepctsa npocsenieruss PO ot 17.03.2020 NeJIT-41/06 «O6opranuzanuu
oOydeHus B JUCTAHIIMOHHOU (hopMey;

39. [Tpuka3z Munnpocsemenns Poccun ot 02.08.2022 Ne 653 «O06 yrBepx)aeHuu (enepaabHOTO
MIepEYHs JIEKTPOHHBIX 00Pa30BATEILHBIX PECYPCOB, AOMYIIEHHBIX K UCTIOIB30BAHUIO TIPU PeaTU3alUN
MUMEIOIINX FOCYIAPCTBEHHYIO aKKPEIUTAIIMIO 00Pa30BaTeNIbHBIX MPOTPaMM Ha4alIbHOTO OOIIIEero,
OCHOBHOTO 00IIIeT0, CpeHETO 001Iero oopazoBanus» (3aperucTpupoBano B Munrocte 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 TUHUN: «HUClIa U BEIYUCICHUSY,
«AnreOpanyecKkue BEIpaKEHUs», «Y paBHEHUS U HepaBeHCTBay, «DyHKuny». Kaxkaas us atux
COJIEpKaTeNbHO-METOAUUECKHUX JIMHUN Pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3yUEHUs Kypca,
B3aMMOJIEHCTBYS C IPYTUMHU €r0 JIMHUAMU. B X071€ n3ydenust yueObHoro Kypca o0ydaronmmces
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 CIOCOOCTBYIOLINE 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 yueOHbIN MaTepua rpynnupyeTcs: 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(DOPMATUKH, 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 00YJAIOMIMXCS 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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[Tporpamma o 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 yaca B Hezelio).

[Tporpamma oTpakaet conepkanue o0ydeHus mpeamery «MareMaTHKay ¢ yueToM 0COObIX
oOpasoBarenbHBIX MOoTpeOHOCcTel o0yuatonuxcs ¢ 3[1P. OBnaaeHne yueOHBIM MPEeIMETOM
«MateMaTiKay IpeCTaBIseT ONPEACTICHHYIO CI0XKHOCTh 11 ydammxcs ¢ 3[IP. V obyuarommxcs ¢
3I1P Haunbosnee BbIpaKEeHbI OTCTABAHUS B PA3BUTHH CIIOBECHO-JIOTUYECKUX (DOPM MBILICHHS], TO3TOMY
a0CTpaKTHBIC U OTBJIICYCHHBIE KATETOPUU UM TPYAHOAOCTYIIHEIL. B TOXe Bpems mpH crieuaabHOM
00y4yeHHH 00y4aroIuecst MOTYT BBINOIHATh 33aHUs 10 aropuT™My. OHM BOCIIPUMMUHUBBI K TOMOIIH,
MOTYT BBIIIOJIHUTh IEPEHOC HAa aHAJIOTUYHOE 33JJaHUE YCBOEHHOI'O crioco0a pemieHus. CHuxeHue
Pa3BUTHUS MBICIIUTEIIBHBIX Oll€paliiii U 3aMeIJIEHHOE CTAHOBJICHUE JIOTUYECKUX ACHCTBUN PUBOASAT K
HEJ0CTaTOYHOW OCMBICIIEHHOCTH COBEPIIAEMBIX yUE€OHBIX IEUCTBUN. Y 00y4aroImuXCcsl 3aTPyAHEHbI
CUYETHBIC BBIYMCIICHHUS], IPOM3BOIUMBIE B yM€. B MIMCBMEHHBIX BBIUMCIECHUSAX OHH MOTYT IIPOIYCKaTh
OJIMH U3 IPOMEXKYTOUYHBIX 111aroB. [Ipu paboTe ¢ YUCIOBBIMU BBIPAKEHUSIMU, BBIYUCIIEHUEM UX
3HAYEHUS MOTYT HE YACPKUBATh MPaBUIbHBIN MOPAIOK nelicTBuid. [lpu ynpouienuu, npeoOpazoBaHuH
BbIpakeHUH yuatuecs ¢ 3[IP He MOryT caMOCTOSITENIbHO IPUHSATH PELICHUE O MOCIEI0BATEIbHOCTH
BBIIIOJIHEHUS 1eUCTBUH. KOHKPETHOCTHh MBILIJIEHUS OCIIOKHSIET YCBOCHHUSI HABBIKA PEILICHUS
ypaBHEHUM, HEPABEHCTB, CUCTEMBI ypaBHEeHHM. MM Mallo0CTYITHO COBEPIIIEHHE 0OPATUMBIX OTIEpaIUi.
Huskuii ypoBeHb pa3BUTHS JIOTHUYECKUX OMepalyii, HeocTaTOYHass 0000IIEHHOCTh MBIIIJICHUS
3aTPYIHSIOT U3y4YeHHe TeMbl «DYyHKIUN»: IPU ONpeIeIeHUH (PYHKIIMOHAIBHON 3aBUCUMOCTH, TIPU
OINMCaHUU TpapUUeCcKON CUTYyallu1, UCIIONb3YsI TEOMETPUUECKUH, alre0pandeckuii, GyHKINOHATIbHBIN
s3bIkd. Hepenko yuaruecst He BUISAT pa3HULIBI MEXKIYy 00JacThbiO ONpeieeHHs] PYHKIMH U 001acThIO
3HAYECHUU.

Pemenue 3an1a4 conpspkeHO ¢ TPYJHOCTAMU O(OPMIIEHHSI KPAaTKOM 3aIlUCH, TPOBEICHUS aHAJIN3a
yCJIOBHS 3aJlauHl, BblIeNeHUs cymecTBeHHoro. OOyyaromuecs ¢ 3[IP 3arpyaustores caenarb
YMO3aKJII04YeHHUE OT 00IIEro K YaCTHOMY, HEPEKO BBIOMPAIOT HEpal[MOHAIbHbIE CIIOCOOBI pElIeHMS,
MHOT/Ja OIPaHUYMBAIOTCS MAHUITYJISLUSIMU C YHCIIAMHU.

ITpu n3yuennn reomeTprueckoro Matepuana odyqaromuecs ¢ 3[1P cTankuBaroTcs ¢ TpyIHOCTBIO
JIeNIaTh JIOTMYECKHEe BbIBOJIbI, CTPOUTH MOCIIeI0BaTeNIbHbIE paccyxaeHus. Hempodnsle 3HaHus
OCHOBHBIX TEOPEM I'€OMETPHH MIPUBOAUT K OLIMOKaM B pEIIEHUN T€OMETPUUECKUX 3a/1ad.
OObyuaromuecs MOTyT MOAMEHUTD (POPMYITy, HETIPAaBUILHO TPUMEHUTH TeopeMy. K cepbe3HbIM
omKrOKaM B pelIeHUH 33/1a4 IPUBOAT HEAOCTATOUHO PA3BUTHIE IPOCTPAHCTBEHHBIE IPEACTABICHUSI.
WM Cl10’XHO BBIMOJIHUTH YEPTEXK K YCIOBHIO, B MUCbMEHHBIX pa00OTax OHU HE MOTYT MPUBECTU
O0BSICHEHHUE K YEPTEKY.

TouyHOCTB 3arIOMUHAHMS U BOCIIPOU3BEIEHUS y4eOHOTO MaTepuaia CHUKEHbI 110 IPUYUHE cl1aboCcTH
MHECTUYECKOH 1eATeNIbHOCTH, CyKeHHs o0bema namsti. Obyuatonmces ¢ 3I1P Tpebyercs Gosblie
BPEMEHH Ha 3aKpeIieHHe MaTepuala, akTyalu3alus 3HaHUH 110 OIope MPH BOCIIPOU3BEACHUU.

Jlnst mpeo1ofieHns TpyAHOCTEH B U3y4eHuH yueOHoro npeamera «MareMmaTHkay Heooxoauma
ajanranus o0bemMa 1 xapakrepa ydeOHOTo MaTepuala K o3HaBaTeIbHbIM BO3MOKHOCTSIM YUAIIUXCSI C
3IIP. Cnenyer y4eOHBINH MaTepHal NPENOAHOCUTH HEOOIBIIMMHU MOPLUSMH, YCIOKHSIS €ro
MOCTETIEHHO, U3BbICKUBATh CIIOCOOBI 1AM Talliy TPYAHBIX 3a/1aHui, HEKOTOPbIE TEMBI J1aBaTh KaK
03HaKOMMTEIBHBIE; HCKIIIOUATh OTAEIIbHbIE TPYJHBIE JOKA3ATENbCTBA; TEOPETUUECKUI MaTepHUal
PEKOMEHIyeTCsl U3y4aTh B IIPOLIECCE MPAKTUUECKON EATEIbHOCTH MO pelIeHUIo 3a1a4d. Oprannyeckoe
€IMHCTBO NPAaKTUYECKON U YMCTBEHHOM AESITEIbHOCTU yUaIIUXCs Ha YPOKAaX MaTEMATUKHU
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CHOCOOCTBYIOT IPOYHOMY U CO3HATEIILHOMY YCBOCHHUIO 0a3UCHBIX MAaTeMaTHUECKUX 3HAHUM U YMEHHIA.

COJEPKAHUE OBYYEHUA

7 KJIACC

Yucia ¥ BBIYHCICHUSA

JlpoOu OOBIKHOBEHHBIE U IECATHYHBIE, IEPEX0]] OT OAHOM (hopMBbI 3amucu npobeii k aApyroi. [lonsTue
palMoHAIBHOIO YHCIIA, 3aMCh, CPABHEHHE, YIIOPSI0UMBAaHUE pallMOHATIBHBIX YKced. Apudmerndeckue
JeWCTBUS C pallMOHAIBLHBIMY YHCIaMH. Pemenue 3a1a4 u3 peainbHOl MPaKTUKK HA YacTH, Ha Jpoou.
CreneHb ¢ HaTypaJlbHBIM IIOKa3aTeIeM: ONlpe/ielIeHue, IpeoOpa3oBaHKe BbIPaKEHUM HAa OCHOBE
OIIpeJIeNIeH s, 3auch O0MbIIMX yucel. [IpoleHTsl, 3a1uch MPOLEeHTOB B BUIE APOOH U ApOoOHU B BHJIE
IIPOLEHTOB. TPy OCHOBHBIE 3a1a4y Ha IIPOLICHTHI, PEIICHUE 3a1a4 U3 PEAIbHOU TPaKTUKH.
IIpuMeHeHne IPU3HAKOB ACIUMOCTH, PA3JI0KEHUE HA MHOXKUTEIN HATYPAIbHBIX YHCEIL.

PeasibHbIEe 3aBUCUMOCTH, B TOM UYHUCIIE IIpsiMasi U 00paTHas MPONOPLIUOHAIBHOCTH.

Auaredpanyeckue BbIpaKeHHs

IlepemeHHBIE, YUCIIOBOE 3HAUEHUE BBIPAXKECHUSI C IEPEMEHHOM. [lonycTrMble 3HaYEHUsI IEPEMEHHBIX.
[IpencraBnenne 3aBUCKIMOCTH MKy BETMUYMHAMU B BUIe (GopMybl. Beraucinenus mo Gopmyram.
IIpeoOpa3oBanue OyKBEHHBIX BBIPRXKEHUI, TOKAECTBEHHO PaBHbIE BBIPAXKEHUS, IPABUIIA
npeoOpa3oBaHusl CyMM U IPOU3BEACHUH, TPaBHiIa PACKPHITHS CKOOOK M MPUBEIACHUS TOJOOHBIX
cllaracMblX.

CBolicTBa CTENEHU C HATYPAJIBHBIM [10Ka3aTEJIEM.

Opnowiensl © MHOrouaeHsl. CreneHs MHOrowieHa. Cl10KEeHHE, BBIUUTAHUE, YMHOKEHUE
MHOTouwieHOB. DOpMyJibl COKPAIEHHOIO YMHOKEHHMS: KBaIpaT CYMMBI U KBajapar pazHoctu. opmyia
pa3HOCTH KBaApaToB. Pa3iiokeHre MHOTO4JIEHOB

Ha MHOXUTEIIH.

YpaBHeHNsI 1 HEPABEHCTBA

VYpaBHeHMEe, KOPEHb YpaBHEHUsI, IPaBHIia IPeoOpa30BaHusl ypaBHEHUS, PABHOCHIIBHOCTh YPaBHEHU.
JInnelHOE ypaBHEHHE C OHOU IIEPEMEHHOM, YACIIO KOPHEH JIMHEHHOIO YPaBHEHUS, PEILLICHUE
JTUHENHBIX ypaBHeHUH. CocTaBlieHnEe ypaBHEHU 110 yCIOBHIO 3a7auu. PereHne TeKCTOBBIX 3a/1a4 C
IIOMOILIBIO YPABHEHUIA.

JIuneiiHOe ypaBHEHHE C ABYMsI IEPEMEHHBIMU U €ro rpaduk. Cuctema IByX JUHEHHBIX YpaBHEHUN C
JBYMs IEepEMEHHBIMU. PelieHne cucreM ypaBHEHUH criocoboM noactaHoBKU. [Ipumeps! penienns
TEKCTOBBIX 33/1a4 C [IOMOLIbIO CHCTEM YPABHEHUM.

DyHKUNH

Koopaunara Toukn Ha npsmoil. Uucnossle npoMexxyTku. PaccTossHue Mex 1y 1ByMsl TOUKaMH
KOOPAMHATHOU IIPSIMOA.

[IpsimoyronpHas cucrema koopauHar, ocu Ox u Oy. Abcicea 1 opauHaTa TOYKH Ha KOOPAWHATHOM
iockoctu. [Ipumeps! rpadgukoB, 3a1aHHBIX GpopMynamMu. YTeHne rpaduKoB peabHbIX 3aBUCUMOCTEH.
[Tonstue pynkuuu. I'paduk pynkuuu. CoiictBa pynkuuii. JIuneitnas ¢pyunkuus, e€ rpaduk. ['paduk
¢bynkuun y = [x|. 'paduueckoe perenne JIMHEHHBIX ypaBHEHUH U CUCTEM JIMHEHHBIX ypaBHEHUH.

8 KJIACC

Yuciia 1 BbIYHCICHUSA

KBanpatuslit kopeHb u3 yncina. [lonstue o0 uppaioHaabHOM ducie. JleciTuuHbIe npuoImKeHus
uppanroHanbHbIX yrcesa. CBOMCTBa apu(METHUECKUX KBaIPATHBIX KOPHEH M UX PUMEHEHHUE K
Mpeo0pa30BaHUIO YUCIOBBIX BbIPAXKEHHUM U BhIYHUCICHUIM. [leficTBUTENbHBIE YHCTIA.

Crenens ¢ 1enpIM MoKasaresieM U e€ cBoiictBa. CTaHgapTHas 3aluch YHUCTa.

AJiredpanyeckue BbIpaKeHUs

KBaznpaTHblil TpEXUiIEH, pa3aoKEHUE KBAPAaTHOIO TPEXUIEHA HA MHOKHUTEIN.

Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO anredpandeckoid qpoou. CrnoxxkeHue, BBIMUTaHHE,
YMHOXXEHHeE, JeJIeHne alreOpandeckux apooeil. ParrionanbHblie BRIpakeHHs U UX IpeoOpa3oBaHue.
YpaBHeHHsI M HEPABEHCTBA

KBanpatHoe ypaBHeHue, popMyna KopHel KBagpaTHOro ypaBHeHus. Teopema Buera. Permenune
YpaBHEHUM, CBOISAIINXCS K JIMHEHHBIM U KBaapaTHBIM. [IpocTeiimme qpoOHo-paimoHaIbHbIe
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YPaBHEHHUS.

I'paduueckas uHTEpHIpEeTAIUs YPaBHEHUH € ABYMS IEPEMEHHBIMU M CUCTEM JIMHEHHBIX YpaBHEHUII ¢
IBYMs IIEpeMEHHBIMU. [IprMepsI peleHus CUCTEM HEIMHEWHBIX YPABHEHUN C IBYMS IIEPEMEHHBIMH.
Pemmenne TeKCTOBBIX 33729 alNreOpandecKum Crocooom.

UucnoBble HEPaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0J1HOM nepeMeHHO. PaBHOCUIIBHOCTD
HepaBeHCTB. JIMHeHbIe HEpaBEHCTBA C OJHOU IepeMeHHOI. CUCTEMBI JINHEHHBIX HEPABEHCTB C OJJHOU
MePEMEHHOM.

DyHKUNH

[Tonarue Gynkuuu. O61acTh onpeeneHns 1 MHOKECTBO 3HaueHul GyHkuu. CriocoObl 3a1aHus
GyHKIHH.

I'paduk Gyakmuu. Urenue cBoicTB pyHkmu 1o e€ rpaduky. [Ipumepsr rpadukoB GyHKITUH,
OTPAXKAIOIIUX PEAIBHBIC IIPOLIECCHI.

OyHKIUH, ONUCHIBAIOLIIE IPSIMYIO U OOpPaTHYIO MPONOPLIUOHAIBHBIE 3aBUCUMOCTH, UX I'papUKy.
OyHkun Y = X2,y = X3,y = VX, y=|X|. 'padudeckoe perieHre ypaBHEHHIA U CUCTEM YPaBHCHUH.

9 KJIACC

Yuciia 1 BbIYUCICHUA

PanponanbHble yncia, MppalioOHATIbHbBIC YUCIIA, KOHEUYHbIE U OECKOHEUYHbIE IECSITUYHBIE IPOOH.
MHOXeCTBO IEHCTBUTEIBHBIX YUCEI, IEHCTBUTEIBHBIC YHCIA KaK OECKOHEYHBIE AECATUIHBIE POOH.
B3aumMHO 01HO3HAYHOE COOTBETCTBUE MEXKAY MHOKECTBOM JIEHCTBUTENIBHBIX YUCEN U KOOPAUHATHOU
IPSIMOM.

CpaBHeHue JIeHCTBUTENBHBIX YnCell, apupMeTUYeCKHe JeHCTBUS C JeHCTBUTEIbHBIMU YHCIIaMU.
Pa3mepbl 00bEKTOB OKPYXKArOIIETr0 MUpa, JUIMTEIbHOCTD IIPOLIECCOB B OKPYXKAIOIIEM MUPE.
[TpubnnxEéHHOE 3HaYeHNE BETMUYMHBL, TOYHOCTb Npubnmxkenus. Okpyrienue uucen. [Ipukuaka u
OLIEHKA PE3YJIbTaTOB BHIYUCICHUM.

YpaBHeHNsI 1 HEPABEHCTBA

JInneiiHoe ypaBHeHHe. Pemenne ypaBHEHUH, CBOISIIMXCS K JINHEWHBIM.

KBanpaTtHoe ypaBHeHue. Pemienue ypaBHEHMH, CBOASIINXCS K KBaApaTHBIM. bUKBagpaTHOE ypaBHEHHE.
[IpuMepsl perieHus ypaBHEHUM TPETbEW U YETBEPTOU CTEIICHEN Pa3IOKEHUEM Ha MHOKHUTEIIN.
Pemienue 1poOGHO-palliOHAIBHBIX YpaBHEHHH. PelieHre TeKCTOBbIX 3a1ay anredpandeckuM METO/IOM.
VYpaBHeHUe ¢ ABYMs [IEPEMEHHBIMU U ero rpaduk. Pemenne cucrem 1ByX JMHEHHBIX YPaBHEHHH €
IBYMs IIEPEMEHHBIMU. Penienne cucTem AByX ypaBHEHHUH, OJJHO U3 KOTOPBIX JIMHEUHOE, a IPYroe —
BTOpOH cTeneHu. ['papuueckas nHTEpHIpeTalysi CHCTEMbl YPaBHEHUH C IBYMSI IEPEMEHHBIMH.
Perienue TekCTOBBIX 3aau aNreOpandeckuM CrocoOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PelreHre TMHENHBIX HEPABEHCTB C OJHOU NIEPEMEHHON. PerieHne cucTeM JINHEUHBIX HEPABEHCTB C
oJlHO nepemenHo. KBagpatHble HepaBeHCTBa. [ paduueckas HHTEpIIpeTalys HEPAaBEHCTB U CUCTEM
HEPABEHCTB C BYMs IIEPEMEHHBIMU.

DOYyHKIUHT

KBagparuunas ¢pynkuus, e€ rpaguk u coiictsa. [lapabosa, KoopaAWHATHI BEpIIMHBI TApadOIbI, OCh
CUMMETPHUH NapadoJIbl.

I'paduxu Gpysxmmit: y =kx, y=kx + b, y=k/x, y = x3, y = Vx, y = x| i ux cBoiicTpa.

YuciioBble MOCIEA0BATEIBHOCTH M IIPOIPECCHH

[ToHsATHE YUCIIOBOH MOCIEA0BATENILHOCTH. 3a/laHIE MTOCIeI0BATEIbHOCTH PEKYPPEHTHOM popMymoii u
dhopmysoit N-To WieHa.

Apudmernueckas 1 reomeTpuueckas mporpeccur. @opmyIibl N-ro wieHa apupMeTHIecKol 1
Tr€OMETPUYECKON ITPOTrPECCUI, CYMMBI IEPBBIX N YJICHOB.

N300pakeHne 4wieHOB apu(pMeTHIECKOM U TeOMETPUUYECKON POrpeccuii TOUKaMu Ha KOOPAMHATHON
IIJIOCKOCTH. JIMHEWHBIN U SKCITOHEHIMATIBHBIN pOCT. CII0XKHBIE IPOLEHTHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUAA
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JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yIbTaThl OCBOCHUS IPOrpaMMbl ydeOHOTo Kypca «Anredpa» XapaKTepu3yloTcs:

1) mnaTpuoOTHYECKOE BOCIUTAHHE:

IIPOSIBJIEHUEM MHTEpECa K MPOIIJIOMY U HACTOSILIEMY POCCUMCKOW MaTEMAaTUKH, LIECHHOCTHBIM
OTHOIIEHHUEM K JJOCTUKEHHSIM POCCUMCKIX MAaTEMAaTUKOB U POCCUHUCKOI MaTeMaTH4YeCKON HIKOJIbI, K
MCTOJIB30BAHUIO ATUX JOCTHKEHUH B IPYTrUX HAyKax M MPUKIIAJHBIX cepax;

2) rpasKIaHCKoe U IyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 0053aHHOCTEH IpakJaHUHA M peaTu3alliy ero Mpas, MPeICTaBICHHEM O
MaTEeMaTHYeCKUX OCHOBaX (PYHKUIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, ABJICHUI, IPOLIETYD
TPa)TaHCKOTO 0OIIECTBa (HAIIPUMED, BBIOOPHI, OMIPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO dTHUECKUX
po06JieM, CBA3aHHBIX C MPAKTHUYECKUM IIPUMEHEHUEM JOCTUKEHHUIM HayKH, OCO3HAHHUEM Ba’KHOCTH
MOPaJIbHO-ITUYECKUX IPUHLHUIIOB B I€ATEIbHOCTH YUEHOIO;

3) Tpy/10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha aKTUBHOE y4aCTUE B PELICHUH NPAKTUUYECKUX 3a]1a4 MaTeMaTH4YE€CKON HalpaBJIE€HHOCTH,
OCO3HAaHHEM Ba)KHOCTU MaTeMaTUYECKOT0 00pa30BaHUS HA MPOTSKEHUH BCEH )KU3HU TSl YCIEIIHON
poheCCHOHATTLHOMN IEATEIFHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHUH, OCOZHAaHHBIM BBIOOPOM H
MIOCTPOCHUEM MHIAUBUAYAIBHON TPAEKTOpUU 00pa30BaHUs U )KU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX
HMHTEPECOB U 00IIECTBEHHBIX IOTPEOHOCTEM;

4) 3cTeTHYeCKOe BOCIIUTAHUE:

CIIOCOOHOCTBIO K SMOIIMOHATILHOMY U 3CTETHYECKOMY BOCTIPUSTHIO MaTEMaTHIECKUX 00BEKTOB, 3a/ad,
pelIeHUH, pacCyKIeHUH, YMEHHUIO BUAECTh MaTEMaTHUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HIEeHHOCTH HAYYHOTI'0 TIO3HAHUS

OpHEHTaIMeN B eATEIbHOCTU Ha COBPEMEHHYIO CUCTEMY HaYUHBIX IPEACTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOBI U OOIIECTBA, TOHUMAaHUEM MaTeMAaTUYECKON HayKu
KaK c(hepbl YeIOBEUECKOM JesITeIbHOCTH, 3TANOB €€ pa3BUTHS U 3HAUMMOCTH JJIS1 pA3BUTHS
LMBUJIN3ALMH, OBJIA/ICHUEM SI3bIKOM MAaTEMaTUKH U MaTEMAaTUYECKOM KyJIbTypOol KaK CpeiCTBOM
MIO3HAHUS MHUPA, OBJIAJACHUEM ITPOCTEHIIMMH HAaBBIKAMU MCCIIEA0BATENbCKON NEATEIBHOCTH;

6) puzuueckoe BocnuTaHue, GopMHpPOBaHHE KYJIbTYPHI 310POBbSI ¥ IMOLHOHAILHOTO
Os1aromosty4ms:

TOTOBHOCTBIO IPUMEHATh MaTEMaTUUYECKHE 3HAHUS B MHTEPECAX CBOETO 3/10POBbsI, BEEHUS 37J0POBOTO
o0pa3a *KHU3HM (370pOBOE MUTAHUE, COATAHCUPOBAHHBINA PEXKUM 3aHATUI U OTABIXA, PEryJsapHas
(u3nueckas akTUBHOCTH), COPMHUPOBAHHOCTHIO HaBbIKa pe(hIeKCUu, IPU3HAHUEM CBOETO IpaBa Ha
OLIMOKY M TAaKOTO e MpaBa JPyroro 4eJoBeKa;

7) KOJIOTHYECKOEe BOCTIMTAHME:

OpHeHTaIel Ha MPUMEHEeHHe MaTeMaTUUYeCKUX 3HaHUH JUIsl pelieHus 3a/1a4 B 00JIaCTH COXPAHHOCTH
OKpY>Karollen cpe/ibl, IIaHUPOBAHUS MOCTYNKOB U OLIEHKH X BO3MOKHBIX IIOCIIEACTBUN IS
OKpY>KaloIlel cpesibl, 0CO3HaHUEM ITT00ANBHOT0 XapaKkTepa HKOJOTHUECKUX MpodIeM U MyTel ux
pelieHus;

8) amanTanus K H3MeHAIOUMMCS YCJIOBHSAM COIUAIBLHOI M MPUPOIHON Cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIIOBHSIX HEONPEAEIEHHOCTH, IOBBIIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 NPAKTUUECKYIO AE€ATEIbHOCTD, B TOM YHCIIE YMEHHUE YUUTHCS y APYTUX JIIOAEH,
pHUOOpPETaTh B COBMECTHOM /1€ATEIbHOCTH HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIUU U3 OMbITA IPYTHX;
HE00XO0AMMOCTBIO B ()OPMHUPOBAHNYN HOBBIX 3HAHUH, B TOM YHcie POPMYIUPOBATh UIEH, TOHSATHS,
TUNOTE3bI 00 00BbEKTaxX U SIBICHUSX, B TOM YHCJIE paHEe HEU3BECTHBIX, OCO3HABATh J1e()UIIUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PAa3BUTHUE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIHIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIUIO KaK BBI30B,
TpeOYIOUIH KOHTpMEP, KOPPEKTUPOBATh IPUHUMAaEMbIe PEIICHUs U ASHCTBUS, (POpMyTUpOBaTh U
OLIEHUBATh PUCKH U MOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBHS
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Ba3oBble Jjornyeckue aeiicTBHA:

BBIABJIATH U XapaKTCPU30BATh CYIICCTBCHHBIC TPU3HAKU MATCMATUYCCKUX 06’LGKTOB, HOHﬂTHﬁ,
OTHOILEHUH MEXy HOHATUAMHU, (POPMYIUPOBATH ONPEEIICHUS IOHATUH, YCTAHABIMBATh
CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKALIIH, OCHOBAHUS JJIs1 0000IEHHS U CPAaBHEHUS, KPUTEPUU
IIPOBOAMMOIO aHAJIN34;

BOCIIPHHUMATh, (HOPMYITUPOBATh U IPEOOPA30BHIBATH CYXKICHUS: YTBEPAUTEIbHbIC U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE,

BBIABJIATH MAaTCMATHYCCKUC 3aKOHOMCPHOCTH, B3aUMOCBA3U U ITPOTHBOPCUNS B (1)aKTaX,
JTAaHHBIX, HAOJIIOICHUSIX U YTBEPXKICHUSIX, IIpeyIaraTb KpUTEPUH U1 BbISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JIeJIaTh BBIBOJIBI C MCIIOJb30BAHNEM 3aKOHOB JIOTHKH, J€AYKTUBHBIX U UHAYKTHBHBIX
YMO3aKJIFOYECHUN, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

pa3duparh JOKa3aTeIbCTBA MATEMATUYECKUX YTBEPKAECHUH (IIpsIMbIE U OT IIPOTHUBHOIO),
IPOBOJIUTH CAMOCTOSITEIIBHO HECIIOKHBIE JJ0KA3aTeIbCTBA MATEMAaTHYECKIX (DaKTOB,
BBICTPaNBaTh ApI'yMEHTALUIO, IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBHIBATh
COOCTBEHHBIE PacCyXICHUS;

BBIOMpATh CIIOCO0 pereHus yueOHoi 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELLICHMUS,
BBIOMPATh HaNOOJIeEe MOIXOIANINN C YUETOM CAaMOCTOATENLHO BBIICICHHBIX KPUTEPUEB).

Ba3oBrble ucciienoBarebLCKHue eiCTBUA.

MCIIOJIb30BaTh BOMPOCHI KaK HCCIICIOBATEIIbCKII HHCTPYMEHT IMO3HAHUS, (POPMYINPOBATH
BOIPOCHI, (PUKCUPYIOIINE MPOTUBOPEUHE, POOIIEMY, CAMOCTOSTEIILHO YCTaHABINBATH HCKOMOE
¥ JJaHHOE, (POPMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO TIO3UIINIO, MHCHHE;

MPOBOJIUTH IO CAMOCTOSTEIBHO COCTABJICHHOMY IIaHY HECJIOKHBIN 3KCIIEPUMEHT, HEOOJIBIIIOEe
WCCJICIOBAHKE IO YCTAHOBIICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00bEKTa, 3aBUCUMOCTEH
00BEKTOB MEXYy COOOI;

CaMOCTOSITEIILHO (JOPMYITUPOBATH 000OIIEHUS ¥ BBIBOJIBI TI0 PE3yJIbTaTaM IMPOBEIAEHHOTO
HaAOII0IEHUs1, KCCIIEIOBAHNUS, OLICHUBATh JJOCTOBEPHOCTH MOTYYEHHBIX PE3yIbTAaTOB, BEIBOJIOB U
0000111eHNI];

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHUE MPOIlecca, a TAKKE BBIIBUTATh MPEINOI0KEHHUS O €r0
Pa3BUTHH B HOBBIX YCIIOBHSIX.

Padora ¢ undopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh U N30BITOYHOCTh MH(POPMAIIUH, TaHHBIX, HEOOXOAUMBIX IS
pEILIeHNUs 3a]a4H;

BbIOMpaTh, aHAJTM3UPOBATh, CUCTEMAaTU3UPOBATh U HHTEPIIPETUPOBATH HH(POPMALIHIO
pa3INYHBIX BUAOB U (POPM IPECTABICHHUS;

BbIOMpaTh GOpMy MpecTaBICHHsI MHPOPMALMK U WILTIOCTPUPOBATh pelIaeMble 3a1a4u
cXeMaMH, AuarpaMMaMu, HHOU TpauKoi 1 UX KOMOWHAIMSMU;

OLICHUBATh HAAEKHOCTh HH(POPMALIMU 11O KPUTEPHSIM, MTPEITI0KEHHBIM YUUTEIEM UITH
c(OpMYITHPOBAHHBIM CAMOCTOSITENBHO.

KomMmyHukaTHBHBIEe yHHBepcaibHble YueOHbIe 1eliCTBHUS:

BOCTIPUHUMATH ¥ OPMYITUPOBATH CYXACHUS B COOTBETCTBUU C YCIOBUSMH U HEISIMU OOIICHUS,
SACHO, TOYHO, I'PAaMOTHO BbIpaXXaTb CBOIO TOYKY 3pCHUA B YCTHBIX U TMCbMCHHBIX TCKCTAX,
JaBaTh MOSCHEHUS IO X0y PEIIeHUs 3ajau, KOMMEHTHPOBATh MOTYyYCHHBIN Pe3yIbTarT;

B X0/1e 00CYXX/IEHUS 3a/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaeMOM TEMBI, IIPOOIIEMBI,
peliaeMoii 3a1a4u, BHICKAa3bIBaTh UJICH, HAIICJICHHBIE Ha TTOMCK PEIICHHs], COTIOCTaBISITh CBOU
CYXKICHHUS C CY’KIECHUSIMU IPYTUX YYaCTHUKOB JAHAiora, OOHapyKUBaTh pa3ilyune U CXOJICTBO
MO3UIUI, B KOPPEKTHOH opMe GOopMyTUPOBATH Pa3HOTIACHS, CBOM BO3PAXKECHHUS;
MPEACTABJIATDH PE3YJbTAThl PCIICHUA 3a1a4H, SKCIICPUMEHTA, UCCIICAOBAHUA, ITPOCKTA,
CaMOCTOSITENILHO BBIOUPATh (DOPMAT BBICTYIUICHUS C YUETOM 3a]1ad MPE3CHTAIIUU
0COOEHHOCTEH ayJIUTOPHH;

MOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW U MHIUBUAYaIbHON pabOTHI pU
peleHnH y4eOHbIX MaTeMaTHYECKUX 3a71ad;
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e IIPUHUMATH LIEJIb COBMECTHOM JI€ATEILHOCTH, IUTAHUPOBATh OPraHU3aLNI0 COBMECTHOM paboThl,
pacrpenensaTs BUabl paboT, J0roBapuBaThCs, 00CYXAaTh MPOLECC U PE3YyIbTaT pabOTHI,
0000111aTh MHEHUS HECKOJILKHUX JIONEH;

e y4YacCTBOBAaTh B IPYMIIOBBIX popMax paboTsl (00CyKaeHUsI, OOMEH MHEHUSIMUA, MO3TOBBIE
IITYPMBI U IpYTHE), BBIMOIHATH CBOIO YacTh pabOThl U KOOPJUHUPOBATH CBOU JIEHCTBUS C
JPYTUMH YI€HAMH KOMaH/Ibl, OLIEHUBATh KAY€CTBO CBOETO BKJIAJa B OOLIHIA POAYKT 11O
KPUTEPHSIM, CHOPMYINPOBAHHBIM YHaCTHUKAMU B3aUMOACHCTBUS.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHblIe AelicTBUS
Camoopranuszaums:

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

CaMOKOHTPOJIb, YJMOIHOHAJIbHBIH HHTEJIEKT:

e BJAJETH CIIOCOOAMHU CAMOTIPOBEPKH, CAMOKOHTPOJISI IPOIIECCa U Pe3yiIbTaTa PEIIeHHs
MaTeMaTHYeCKON 3ajauu;

e MpEeABUAETH TPYAHOCTH, KOTOPHIE MOT'YT BO3HUKHYTb IIPU PELICHUH 3a/1a4l, BHOCUTh
KOPPEKTHBBI B JIeITEIbHOCTh HA OCHOBE HOBBIX 0OCTOATENBCTB, HAlJIEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

e OIICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIbHOCTH TOCTABICHHOM LIEJIN U YCIOBUSM,
OOBSACHATH IPUYUHBI JOCTUKEHUSI I HETOCTUKEHUS 1€, HAXOAUTh OLIMOKY, 1aBaTh OLEHKY
IpUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIBTATHI

K koHIty 00yueHus B 7 kjacce 00y4aroIuics MoJIyduT CaelyIolue NpeIMeTHbIC pe3yIbTaThl:
Yucna v BbIYMCICHUSA

BbInonHATe, codeTast yCTHbIE U MMCbMEHHbIE TPUEMBI, apuMeTHUeCKUe IeHCTBUS ¢ pallMOHAIbHBIMU
YHCIIaMU.

HaxoauTp 3Hau€HMs YUCIOBBIX BBIPRXKEHUH, TPUMEHATh pa3HOOOpa3HbIe CIIOCOOBI M MTPUEMBI
BBIUHCIICHUS 3HAUEHUN APOOHBIX BBIPAXKEHUH, COEPKALUX OOBIKHOBEHHBIE U IECATUYHBIE IPOOH.
IlepexoauTs OT 0 HOM (OPMBI 3aMCH YUCEI K APYro (MpeoOdpa3oBbIBaTh AECATHUHYIO P00k B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITUUHYIO, B YACTHOCTU B OECKOHEUHYIO JIECATUUYHYIO APOOb).
CpaBHUBaTh U YNOPSAJOYMBATh PALIMOHAJIBHBIE YUCIIA.

OxpyrisTh yucIa.

BBINOMHATE IPUKUIKY M OLEHKY Pe3y/bTaTa BEIUNCICHHUM, OLICHKY 3HAaYEHHI YMCIIOBBIX BBIPAXKEHUM.
BbInonHATE AEMCTBUS CO CTENEHSIMU C HATypajIbHBIMU MTOKA3aTEISIMHU.

[IpuMeHsTh IPU3HAKK JEIMMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATypaJIbHBIX YHUCEIL.

Pemarp npakTuko-opueHTHPOBAaHHBIE 33]]a4l, CBA3aHHbBIE C OTHOLICHHEM BEJTUYHH,
IIPONOPLIMOHAJIBHOCTBIO BEJINYMH, IPOLIEHTAMH, HHTEPIPETUPOBATE PE3YIbTAThl PELICHUS 3a4a4 C
y4€TOM OrpaHUYEHH, CBA3aHHBIX CO CBOMCTBAMHU PACCMATPUBAEMbBIX OOBEKTOB.

Auaredpanyeckne BbIPaKeHHA

Hcnonp3oBath anredpandyeckyto TEpMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH €€ B IPOLIECCE OCBOCHUS
y4eOHOro MaTepuaia.

HaxonuTh 3HaueHns OyKBEHHBIX BBIPQXKEHUN IIPU 3aJJaHHBIX 3HAUEHUSIX TIEpEMEHHBIX.

BrinonHATe peoOpa30BaHus €00 BEIPAKEHHUS B MHOTOWIEH NPUBEIEHUEM MTOJIOOHBIX ClaraeMbIx,
PacCKpBITHEM CKOOOK.

BbINOMHATE YMHOXKEHNE OTHOYJIEHA HA MHOTOYJIEH M MHOTOWIEHA HA MHOTOYJIEH, IPUMEHSATh
(dbopMyIibl KBaZpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcCy1ecTBIATh Pa30KEHHE MHOTOWIEHOB HA MHOXKUTEIIU C MTOMOIIIBIO BEIHECEHHS 32 CKOOKH 00111ero
MHOKUTEJS], TPYNIUPOBKH CIaraeMblX, MpUMeHeHus: GopMyJl COKPAIEHHOTO YMHOXKEHHUSI.
[TpumMeHsATH Ipeodpa3zoBaHKs MHOTOWIECHOB ISl PEIIEHUS Pa3IMYHbIX 33/a4 U3 MAaTeMaTHKH, CMEKHBIX
IIPEIMETOB, U3 PEATIbHON MPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTENEHEN C HATYpaJIbHBIMU ITOKA3aTENISIMU JIJIs IPE0Opa30BaHusl BEIPAKEHUI.
YpaBHeHHsI M HEPABEHCTBA
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Pemates nuHeliHbIe ypaBHEHUS ¢ OJHON EPEMEHHOM, MPUMEHSS ITpaBUiIa Iepexoaa OT HCXOTHOTO
YPaBHEHUS K paBHOCUIBHOMY eMy. IIpoBepsITh, ABJIIETCS JIM YMCIIO KOPHEM YPaBHEHUSI.

[TpumensTh rpaduyeckre METOIbI P PELICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGupats npuMepsI Nap Yucell, IBISIOUIMXCS PEILIEHUEM JINHEHHOTO YPaBHEHHUSI C JBYMS
IIEPEMEHHBIMH.

CTpouTh B KOOPAWHATHOH MJIOCKOCTH TpadyK JIMHEHHOTO YpaBHEHHS C ABYMsI IEPEMEHHBIMH,
H0JIB3YsICh T'pa)MKOM, IIPUBOAUTH IPUMEPHI PELICHUS YPABHEHUS.

Pemrate cuctemsl IByX JTHHEHHBIX YPAaBHEHHI C IBYMsI IEPEMEHHBIMH, B TOM YHCJIE IPapUIECKH.
CocTaBiATh 1 pelmaTh JIMHEHHOE YPaBHEHUE WIN CUCTEMY JIMHEWHBIX YPAaBHEHUH 110 YCIOBHIO 3aJja4H,
MHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4M I10Jy4YEHHBIN pe3yJIbTar.

DOYyHKIUH

N300pakaTh Ha KOOPAMHATHOM MPSIMOI TOUKH, COOTBETCTBYIOIIHNE 33JJaHHBIM KOOPAUHATAM, JIY4H,
OTpPE3KH, NUHTEPBAIIbI, 3aIIMCHIBATh YHUCIIOBbIE IPOMEKYTKH Ha alreOpanyecKoM s3bIKe.

OTMeyaTh B KOOPIAMHATHOH MJIOCKOCTH TOYKH T10 33IaHHBIM KOOPIUHATAM, CTPOUTH rpaduKu
nuHeHbIX QyHkuuid. CTpouTs rpaduk GyHKIUU y = |X].

OnwuceIBaTh ¢ MOMOUIBIO (PYHKITMI H3BECTHBIC 3aBUCIMOCTH MEX/Ty BETMYMHAMU: CKOPOCTH, BpeMs,
paccTosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTh, IPOU3BOAUTEIBHOCTD, BpeMs, 00bEM pabOTHI.

HaxonuTs 3HaueHne QyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

ITonumats rpadudeckuii cnocod npeacTaBIeHUs U aHAJIM3a UHPOPMALIUK, U3BIEKATh U
UHTEPIPETUPOBATh HHPOPMALIHIO U3 TPaUKOB PeaIbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K koHIly 00yueHus B 8 kj1acce o0yyaroImuiics MoIyduT CIeAyrolIre NpeAMETHbIE pe3yIbTaThl:
Yuciia 1 BbIYUCICHUA

Hcnonp30BaTh HaYaIbHbIE IPEICTABICHNS O MHOYKECTBE IEHCTBUTENBHBIX YUCEI AJI1 CPABHEHMUSI,
OKpPYIJIEHUS U BBIYMCIIEHUH, U300pakaTh AEUCTBUTEIbHBIC YHCIIa TOUKAMHU Ha KOOPAUHATHON IPSIMOM.
ITpuMeHATH NOHATHE apUPMETUUECKOTO KBaJPATHOI'O KOPHS, HAXOAUTh KBAAPaTHbIE KOPHHU, HUCIIOJIB3Ys
IIPY HEOOXOIMMOCTH KaJIbKYJISITOP, BHIIOJIHATH IPe0Opa30BaHus BRIPAXKEHUM, COlepIKaliX
KBaJpaTHbIE KOPHH, UCIIOJIb3Ys CBOMCTBA KOPHEH.

Hcnonp30Bath 3anucu 60IBIINX U MAJIbIX YHCEN ¢ TOMOIIbIO AECATUYHBIX Ipo0eil U cTerneHel uncia
10.

Auaredpanyeckue BbIpaKeHHUs

[TpuMeHATH MOHATHE CTENIEHHU C IIeJIbIM TI0Ka3aTesleM, BBIIOIHATh IPeoOpa30BaHus BhIPAKEHHH,
COJZIep KAIMX CTEIEHHU C LEIbIM IT0KA3aTEIEM.

BhINonHATE TOXKIECTBEHHBIE TPe0OPa30BaHuUs PAllMOHAIBHBIX BBIPAXXEHUH HA OCHOBE MPaBUII
JeHCTBUI HaJl MHOTOYWIEHAMHU U aJireOpandecKuMH IpOoOsiMU.

PackianpiBaTh KBaspaTHbIN TPEXUIEH HA MHOXKHUTEIH.

[IpumensTh npeoOpa3oBaHMsl BbIpa)KEHUHN AJIs PELICHUS pa3IMYHbIX 3a/1a4 U3 MaTEMaTUKH, CMEXKHBIX
[IPEAMETOB, U3 PEAILHON ITPAKTUKHU.

YpaBHeHHsI M HEPABEHCTBA

Pemarp nuHeiHbIE, KBapaTHBIE YPABHEHUS U PALIMOHAJIBHBIE YPABHEHMSI, CBOASILNECS K HUM,
CUCTEMBI JIByX YPAaBHEHMI C IByMsI IEPEMEHHBIMU.

IIpoBOoaNTH MpOCTENIINE UCCIIEAOBAHUS YPABHEHUN U CUCTEM YPABHEHUM, B TOM YHUCIIE C
MpUMEHEHHEM IpaUuecKuX NMpeacTaBIeH (yCcTaHaBIUBaTh, UMEET JIM YPAaBHEHHUE WM CHCTEMa
ypaBHEHUH PELICHHUs, €CIIH UMEET, TO CKOJIBKO, U Tpoyee).

[lepexonuTh OT CI0BECHOIN POPMYITUPOBKH 3a/1a4H K €€ aaredpanyeckoi Mojenu ¢ MOMOIIbIO
COCTABJICHMS YPAaBHEHMs WIH CUCTEMbI YPABHEHUM, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y NOJIYYEHHBIA pE3yNbTaT.

[IpMeHsTh CBONCTBA YHCIIOBBIX HEPABEHCTB JJIsl CPABHEHUS, OLIEHKH, PEIIATh JIMHEWHbBIE HEPABEHCTBA
C OJJHOW MEPEMEHHOM U UX CHUCTEMBI, JaBaTh rpaMuecKyl0 WILTIOCTPALIMI0 MHOYKECTBA PELICHHUM
HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKIUT

[ToHnMaTh 1 UCTIONB30BaTh (PYHKIIMOHAIBHBIE MOHATHUS U A3BIK (TEPMHUHBI, CAMBOJIHYECKHUE
0003HaYCHHMs), ONPEAEIATh 3HaUCHHE (PYHKIIMU 110 3HAUEHUIO apryMEHTa, ONPEeAesaTh CBOICTBA
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dbyakumm o e€ rpaduky.
Crtpoutb rpaduku I€MEHTApHBIX (QYHKIUH BUIA:
y=k/x, y=x2, y=x3,y = [x|, y = VX, OIIICBIBaTH CBOICTBA YHCIOBO (yHKIMH 110 e& rpaduKy.

K koH1y 00yueHus B 9 kiiacce 00y4aroImuics MoIyduT Caelyrolue NPeIMETHbIC Pe3yIbTaThI:
Ymucna v BoIYMCTICHUS

CpaBHMBATH M YIIOPSIOYMBATh pallMOHATIbHBIE U UPPALMOHATIbHBIC YUCIIA.

BrimonsATe apupmMeTnyeckue AeWCTBUS C pallMOHAIBHBIMH YHCIAMH, COYETast yCTHBIC M MMChbMEHHBIE
IPUEMBI, BBIIIOJIHATH BHIUHUCIIEHUS C HPPALIMOHAIHBIMU YHCIIaMHU.

HaxoauTh 3HaueHUs CTENEHEN ¢ LEJIBIMU I10KA3aTeNsIMU U KOPHEH, BBIYMCIIATh 3HAYEHUSI UUCIIOBBIX
BBIPAYKCHHUIA.

OKpyryisTh J€HCTBUTENBHBIE YUCIIA, BBIIOIHITD IPUKUKY PE3YJIbTaTa BEIUNCICHUH, OLIEHKY
YHCIIOBBIX BBIPA)KEHUI.

YpaBHeHus U HEpaBeHCTBA

Pemiate nuHeiHbIe U KBafipaTHbIC YpaBHEHUsI, ypaBHEHHUs, CBOJSAILMECS K HUM, ITpocTeine JpoOHo-
paloHaIbHbIE YPAaBHEHUSI.

Pemate cuctemsl IByX JTMHEHHBIX YPAaBHEHUH C IByMsI IEPEMEHHBIMHU U CUCTEMBI JBYX YpaBHEHHIA, B
KOTOPBIX OJTHO YPaBHEHUE HE SIBIISIETCS JTMHEHHBIM.

Pemiate TekcTOBBIE 331a4K aNredpanuecKuM CrocoO0M ¢ MOMOILBIO COCTaBIEHUS YPABHEHUS WU
CUCTEMBI JIByX YPaBHEHHH C ABYMs [IE€PEMEHHBIMHU.

IIpoBouTH MpoOCTEIINe NCCIIe0BAaHUS YPaBHEHUH U CCTEM YpaBHEHUIl, B TOM YHUCIIE C
IPUMEHEHHEM TpagUecKuX MpeCTaBIeHUH (YCTaHABIMBATh, HIMEET JIU YPABHEHUE UIIH CUCTEMa
YpaBHEHUH PELIeHHUs, €CIIH UMEET, TO CKOJIbKO, U IpoYee).

Pemrate nmHeiHbIE HEPABEHCTBA, KBAaJpaTHBIC HEPABEHCTBA, H300pakaTh PEIICHNE HEPABCHCTB HA
YHCIIOBOM MPSIMOM, 3alMCBhIBAaTh PEIIEHUE C IOMOIIBI0 CUMBOJIOB.

Pemath cucteMbl TMHEHHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIIIOYAIOIINE KBAIPaTHOE
HEPaBEHCTBO, U300paXkaTh PELICHNE CUCTEMbl HEPABEHCTB Ha YMCIOBOM MPSMOH, 3alMChIBATh PELICHUE
C MIOMOIIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NP PELICHUH Pa3IMYHBIX 3a]ad.

DOyHKIUH

Pacrnio3HaBaTh GyHKIMHU U3y4EeHHBIX BUIOB. [Ioka3bpIBaTh cCXeMaTUYECKH PACIIONOKEHHE Ha
KOOPJIMHATHOM TIOCKOCTH I'pauKoB (PyHKINH

Buma:y = kx, y =kx + b,y =k/x,y=ax2 + bx + ¢,y =x3, y="x, y = x|, B 3aBucumoctu ot
3HaYeHUH K03(pPUIIMEHTOB, ONUCHIBATH CBOMCTBA (YHKIIHIA.

Ctpoutb 1 n300paxarb cxeMaTHUeCKH rpaduKy KBaJpaTHUHBIX (YHKIUI, ONMUCHIBATH CBOWCTBA
KBa/IpaTUYHBIX (QYHKIUHN MO UX rpaduxam.

Pacrnio3HaBaTh KBaJipaTUUHYIO QYHKIHIO IO (hopMyJie, IPUBOAUTH IPUMEPHI KBaPATUUHBIX (GYHKIUH
U3 pealibHOM XKU3HU, (PU3UKH, TEOMETPHH.

YuciaoBbie NOCTEA0BATEIBLHOCTH U NPOrPecCHu

PacnioznaBath apumeTryecKyro 1 reOMETPUUECKYIO TPOrPECCUU IPU Pa3HbIX coco0ax 3adaHus.
BBINONHATE BRIYUCICHUS C UCIIOJIb30BaHUEM (OPMYI N-TO WieHa apuPMETHIECKON 1 FreOMETPHIECKO
MIPOrpeccuii, CyMMBI MIEPBBIX N YICHOB.

N300pakaTh 4IeHBI OCIEI0BATEIHHOCTH TOUKAMH Ha KOOPIMHATHOM MIOCKOCTH.

Pematsb 3a1aun, cBsI3aHHBIE C YUUCIOBBIMU MOCIEI0BATENILHOCTSIMH, B TOM YHUCIIE 33JI1a4M U3 pealbHON
KHU3HH (C UCTIOJIB30BAHUEM KAJIbKYIATOPA, HU(POBBIX TEXHOJIOTHH).
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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 [Tonsitue 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 JICCATUYHEIC, B 415b90
yHOpsSAOYMBaHUE YaCTHOCTH B OECKOHEUHYIO AECATUYHYIO TPOOb.

paloHaIbHBIX YUCEIL.
CreneHsb ¢ HaTypaIbHBIM
nokasaresneMm. Pemenne
OCHOBHBIX 33J1au Ha Jpoou,
IIPOLICHTHI U3 peaIbHOU
npakTuku. [Ipusnaku
JIEITMMOCTH, Pa3JIOKEHUS
Ha MHOXUTEIN
HaTypaJIbHbIX YHCEIL.
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 M OOBIKHOBEHHYIO JI€CATUYHOM,
IPUBOJIUTH BBIpaXKEHUE K popMe, Harbosee y1o0HOM
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, OObICHSS 3HAUCHUS
OCHOBAaHUS CTENIEHU U NIOKA3aTelNs CTENEHN, 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,
IIPUMEHSTh UX B pealbHbIX CUTyanusx. IIpuMenars
MIPU3HAKU JEIMMOCTH, PA3JI0KEHHSI HA MHOKUTEIN
HaTypaJIbHBIX YUCell. Pemare 3a1a4un Ha 4acTy,
MPOIEHTHI, IPONOPLIKH, Ha HAXOXKICHUE IPOOH




(IporieHTa) OT BETMYUHBI U BETUYHHEI 110 €€ IpoOu
(mporneHTy), 1podu (TIpoIIeHTa), KOTOPBIM COCTaBIISET
OJlHa BeJMuYMHa OT Apyroil. [IpuBoauts, pazdbupars,
OLICHUBAThH Pa3JIMYHBIC PEIICHUS, 3AMTUCH PEIICHUN
TEKCTOBBIX 3a7a4. Pacrio3HaBaTh ¥ OOBSCHSTD,
ONMPAsICh Ha OMPEIEICHUS, TPSIMO
MPONOPIMOHATIEHBIE U 00PATHO MPONOPIIMOHATIBHBIE
3aBUCHUMOCTH MEXIy BETUUMHAMU; IPUBOIUTH
IIPUMEPBI 3TUX 3aBUCUMOCTEN U3 PEAILHOTO MUPA, U3
JIpYTUX y4eOHBIX MMpeAMETOB. PemaTs npakTuko-
OpPHEHTHUPOBAHHBIE 32/1a41 Ha POOH, TIPOLICHTHI,
IPSIMYIO U OOpPaTHYIO IPOMOPLUUOHATEHOCTH,
POTIOPITHU

Anrebpanueckue | 27 BykBeHHBIE BBIpAKEHHUSL. 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. 415b90
OYKBEHHBIX BBIPAKCHHUH, BrImonHATE ipeo0pa3oBaHusl LEIOTO BEIPAKESHUS 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 BBIHECEHUS 32
BBIYUTAHUE, YMHOKEHUE CKOOKHM OOIIer0 MHOXKHTEIS, TPUMEHEHUS (POPMYITbI
MHOTOWICHOB. DOpMyIIbI Pa3HOCTH KBaJpaToB, (HOPMYJ COKPAIIEHHOTO
COKpAIIEHHOTO yMmHOeHus. [IpuMensTh npeobpazoBaHue
YMHOXXeHUSI. Pa3iioskeHre | MHOTOWICHOB JUTS PEIICHHS PA3JIMYHBIX 33134 W3
MHOT'OYJICHOB Ha MaTeMaTHKH, CMEXHbIX PEJAMETOB, U3 PeaTbHON
MHOXHUTEITH MPAKTHKHA. 3HAKOMHUTHCS C UCTOPHEH pa3BUTHS
MaTeMaTHKU
YpaBHeHus u 20 YpaBHeHue, mpaBuia Pemate nuHeliHOE ypaBHEHHE ¢ OJTHOU NTEPEMEHHOM, bubnuore
HEpaBEHCTBA npeoOpa3oBaHuUs MIPUMEHSIS PaBUJIA TIEPEX0/1a OT HCXOJHOTO ka [IOK
ypaBHCHHS, ypaBHCHHS K PABHOCHIILHOMY €My 00JjIee TPOCTOr0 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 peIIEHUEM JIMHEHHOIO YPaBHEHUS C
NEPEMEHHOM, peleHne IBYMs iepeMeHHbIMHA. CTPOUTH B KOOPAWHATHOM
JMHEWHBIX YpaBHEHUI. IUIOCKOCTH Ipa)K JMHEHHOTO YpaBHEHUS C IBYMsI
Pemenue 3anau ¢ MIEPEMEHHBIMH; MOJIb3YSICHh TPaUKOM, TPUBOJAUTH
MIOMOILBIO YPaBHEHUH. IpUMepsI pereHus ypaBHeHus. HaxonuTs pemienue
JluneliHOE ypaBHEHUE C CHCTEMBI JABYX JTHHEHHBIX YPaBHEHUH C ABYMS
JBYMs IIEPEMEHHBIMU U nepeMeHHbIMU. COCTaBJISITh U pellaTh YpaBHEHUE UIIH
ero rpa¢guk. Cucrema ByX | CUCTEMY YpaBHEHHMIA IO YCIOBHUIO 33/1auH,
JMHENWHBIX YPAaBHEHUH C UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
JIBYMsI TIEpEMEHHBIMH 3aJ]a4i TIOJTYYEHHBIA Pe3yJIbTaT
Koopaunats! u 24 Koopnunata Touku Ha N3006paxkaTh Ha KOOPAUHATHOM MPSIMOI TOUKH, bubnuore
rpauKH. npsmoid. YucinoBeie COOTBETCTBYIOIIMUE 3aJJaHHBIM KOOpAUHATAM, JIY4H, 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. [IpumensTh, n3ydarsb
3aJJaHHBIX (OPMYJIaMHU. pEeuMyIIeCcTBa, UHTEPIIPETUPOBATh rpaduuecKuit
Urenue rpaduxkoB Croco0 MPEeICTaBICHHS U aHAJIN3a Pa3HOOOpa3HOH
peanbHbIX 3aBUCUMOCTEH. | Ku3HEeHHOH nHpopmanu. OcBanBaTh MOHATHE
[TonsTue GyHKUIMM. (yHKIIMY, OBJa/1eBaTh (PYHKIIMOHAILHOM
I'padux GpyHKIMH. TepMUHOJOTHEeN. Pacrio3HaBaTh TMHEHHYIO (QYHKIIHIO
CaoiicTBa (QyHKIIHA. y =kx + b, onuceiBath €€ CBOMCTBA B 3aBUCHMOCTH OT
Jluneiinas yHKIHSL. 3HayeHuit ko3 durmenton k u b. Ctpouts rpaduku
[Toctpoenue rpaduka auHeHon ¢yHkiuu, GyHkuuu y =| X |. Ucnons3oBate
JTUHEWHOU (QYHKIMH. U pPOBBIE PECYPCHI ISl TOCTPOEHUS TpaUKoOB
I'paduk pynkuun y =|x | | GyHKUMI U U3ydeHUs ux cBorcTB. [IpuBoauTh
MIPUMEPHI TUHEHHBIX 3aBUCUMOCTEN B peaslbHBIX
poreccax M sIBICHUSX
[ToBTOpeHue u 6 [ToBTOpEHNE OCHOBHBIX Br10upath, NpUMEHATH OLIEHUBATh CIIOCOOBI bubnuore
00001IeHNE MIOHSTUI U METOJIOB Kypca | CpaBHEHHUS YMCEN, BEIYUCIICHUH, TPeoOpa3oBaHU ka [IOK
7 xnacca, 06001IeHne BBIpQ)XEHUH, pelieHns ypaBHeHHH. OCyIIecTBIATh https://m.e
3HAHUUN CaMOKOHTPOJIb BBITIOJIHIEMbIX JICHCTBHH U dsoo.ru/7f
CaMOIIPOBEPKY Pe3yJIbTaTa BHIYUCICHU, 415h90




npeoOpa3oBaHuii, mocTpoeHui. Pemars 3a1aun u3
peanbHOM )KU3HU, IPUMEHITh MaTEMAaTUUECKHE
3HAHUS U1l pEUICHUs 3a/1a4 U3 JIPYTUX MPeIMETOB.
Pemath TekcTOBbIE 3a/1a4H, CpaBHUBATh, BEIOUPAThH
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 onepanuo Tu/7f417af8

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

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



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

UCIIOJIb30BaHUEM KaJIbKyIATOpA
(xommbroTEpa). JlokaspBaTh
CBOMCTBA apU(PMETUIECKIX
KBaJ[paTHBIX KOPHEW; IPUMEHSITh UX
JUTSI IPEOOPa30BAHMSI BBIPAKEHUH.
BeimonssATe mpeoOpazoBaHus
BBIPAXKEHHUI, COJIEPIKALIUX
KBaJ[paTHbIC KOPHH. BhipaxkaTh
MIEPEMEHHBIC U3 TE€OMETPUICCKHUX U
buznueckux Gopmys. Beraucnare
3HAYCHUS BBIPAKCHUM, COJICPIKAIIINX
KBaJ[paTHbIC KOPHH, UCTIONB3Ys TIPU
HEO0OXOIUMOCTHU KaJIbKYJIATOP.
Hcnonp30Bath B X0JI€ pEIICHUS
3aj1a4 3JIeMEHTapHBIC
NPEICTABIICHHUS, CBSI3aHHBIE C
PUOTKEHHBIMY 3HAYCHUSIMU
BEJIMYMH. 3HAKOMUTKCS C UCTOpUEH
pa3BUTHS MaTEMATHKH

Yucna u

BBIYMCIICHUS.

CreneHsb ¢
IICJIBIM
oKasarejieM

CreneHs C LeNIbIM TOKA3aTEeNEM.
CrangaptHas 3anuck yucia. Pasmepst
00BEKTOB OKpY’Karomero 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 BEIMYUHBI,
3aIlFCaHHbIE C UCIIOJIb30BAaHUEM
crenenu 10. Mcnonp3oBaTh 3aImch
YUCes B CTAaHAAPTHOM BUJIE IS
BBIPQXEHUS pa3MepPOB 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



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

BBIPXKEHUM, COAEPKALIUX CTETICHH C
LeJIBIM TOKa3aTesieM. BhIMoaHATD
IIGIZCTBI/ISI C 4yucCjidaMu, 3alIlMCaHHbIMU
B CTaHJapTHOM BUJE (YMHOXKEHUE,
JIeJICHUE, BO3BEJICHUE B CTEIICHbD)

Anrebpanyec | 5 KBanpatubiii TpéxuieH. Pasnoxenue Pacno3naBath KBaipaTHbBIN bubnuoteka
Kue KBaJPAaTHOI'O TPEXUIICHA HA MHOKUTEIN | TPEXWICH, yCTAHABIMBATh HOK
BBIpAKEHUS. BO3MOYKHOCTh €TI0 Pa3IOKEHHS 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. Cokparienue apooeil. MOJICTAHOBKHU Y BBIYHCIIATH 3HAYCHUE
CrnoxeHue, BBIYMTAaHUE, YMHOKEHHE U | IpOOU, B TOM YHUCIIE C TOMOILBIO
JieJIeHne aredpandyeckux Jpooei. KaJbKynaTopa. @opmMyaupoBaTh
[Ipeobpa3oBaHue BbIpaxeHUH, OCHOBHOE CBOWCTBO anre0panyeckoit
coJiepKalux aaredpandeckue 1poou JIpoOU ¥ IPUMEHSITH €r0 JIst
npeoOpa3oBaHus IpoOEH.
BremomHATE 1efcTBHA C
anreOpandecKUMU ApoOsSMHU.
[TpumensTh npeoOpa3oBaHUs
BBIPXEHU JIJIS peleHHs 3a/1a4.
Bripaxkats nepeMeHHbIe U3 GOpMYyIT
(pusmueckux, reoMeTpUYECKHX,
ONKCHIBAIOIINX OBITOBBIE CUTYAINN)
VYpaaenust u | 15 KBanpaTtHoe ypaBHenue. Hemomnnoe Pacnio3naBaTh KBagpaTHbIC bubnmnoreka
HEPaBEHCTBA. KBaJipaTHOE ypaBHEeHHE. Popmyna ypaBHEHUS. 3aNTUCHIBATh 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 CIIOBECHOM
(bOpMyIHUPOBKH YCIOBUS 3a/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
HEJIMHENHBIX YPABHEHUH C ABYMS
nepeMeHHbIMU. ['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
CHCTEMBI, B KOTOPBIX OJHO U3
YPaBHEHUU HE SIBISAETCS JIMHEUHBIM.
[TpuBoauTH Tpadpuueckyro
MHTEPHPETALUIO PEIICHUS
YPaBHEHUS C ABYMS IEPEMEHHBIMHU U
CUCTEM YPAaBHEHUH C ABYMs

bubnuoreka
LHOK
https://m.edsoo
Tu/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€
N3o00paxkenne penieHus TMHEHHOTO pewenus 3ana4. Pemars iMHenHbIE
HEpaBEHCTBA U MX CHCTEM Ha YUCJIOBOM | HEpaBEHCTBA C OJIHOW NEPEMEHHO,
npsiMoi n300paxxaTh pelieHne HepaBEeHCTBA
Ha YKCII0BOM npsMoii. Pematp
CUCTEMBI JIMHEWHBIX HEPABEHCTB,
n300pakaTh peleHre CUCTEMBI
HEPABEHCTB HA YUCJIOBOU NPSIMON
OyHKIMH. 5 [Tonsarue gpynkuuu. O6mactb Hcnonb30BaTh GyHKIHMOHAIBHYIO bubnuotexa
OcHoBHbIE ONpEIEICHUS U MHOKECTBO 3HAYCHU I 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
KaJIbKYJISTOP); COCTABISATH TaOIHUIIBI
3HaueHui QyHkuuu. CTpoUTh MO
TOYKaM rpa@uku GyHKIUI.
OmnwuceiBaTh CBOMCTBA (PyHKIINU HA
OCHOBE €€ rpaduIecKoro
npenacraBieHus. Mcnonb3oBarh
(GYHKITMOHATBHYIO TEPMHHOJIOTHIO U
cuMBONIHKY. MccnenoBarh nmpumepbl
rpauKOB, OTPAKAIOIINX PEATbHBIC
nporeccsl u sBieHus. [IpuBoauTh
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. I'padpuk pynkmmn y =x 2 .
OyHKIMA y=x2,y=x3,y=Vx,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
3aBUCUMOCTh MEX/1y BEJIMUUHAMM.
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
peaIbHOM JKU3HU, IPUMEHSTD
MaTeMaTH4YeCKUe 3HAaHUS IS
pelieHus 3a1a4 u3 Apyrux
npeaMeToB. Pemars TeKCTOBBIE
3aJ]auu, CPaBHUBATh, BHIOMPAThH
CrocoObI peleHus 3a1a9n

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

OBILEE

102



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

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 JE€HCTBUTEIBHBIX
YHUCeNl U MHOXKECTBOM TOYEK
KOOpJAuHATHOM npsMoii. CpaBHEHUE
JENCTBUTEIIBHBIX YHCET,
apupMeTHYeCKue TEHCTBUS C
JENCTBUTEIBHBIMH YUCIIAMHU.
[TpubnuxE€HHOE 3HaUeHNE BEIUUNHBI,
TOYHOCTH NpHOIIKeHust. OKpyriaeHue
yucen. [Ipukuaka u oneHka
pPe3yabTaTOB BBIUUCICHUN

IIPEJICTaBJICHUs JEHCTBUTEILHOTO
YHCIa KaK OECKOHEYHOM JTeCATUUHOM
JpoOu, MPUMEHSATh 1eCATUYHbIE
MpUOIMHKEHNS pallMOHAIbHBIX U
UppalroHaIbHbIX yKcen. M300paxkarsb
JeICTBUTENBHBIE YMCIIa TOUKaMU
KOOpPAMHATHOM NPsIMOil. 3anKChIBaTh,
CpaBHMBATh U yIOPSI0YUBATh
JEICTBUTENBHBIE YUCIIA. BRINOIHATS,
coueTasi yCTHbIE U TUCbMEHHbIE
npuémsl, apupmMeTHIeCKre JecTBUS
C palMOHAJILHBIMH YUCIIaMU;
HaXOJUThb 3HAUYEHUs CTENIEHEN C
LEIBIMU TIOKa3aTeNIIMU U KOPHEH;
BBIYUCIISATH 3HAYEHHSI YUUCIIOBBIX
BbIpakeHuil. [lomyunTs
IIPEICTABICHUE O 3HAYMMOCTH
JEHCTBUTEIIBHBIX YHACEN B
IIPAKTUYECKOU 1EATEIbHOCTH
4esroBeKa. AHAJIM3UPOBATh U JE€NIaTh
BBIBOJIbl O TOYHOCTH MPUOJIMKECHHUS
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JEUCTBUTENLHOIO YUCIIA MPU
pewennu 3a1a4d. OKpyrisiTh
JICUCTBUTEIIBHEIC YHCIIA, BHITOIHSITh
MPUKUIKY PE3YyIbTaTa BEIYUCICHUH,
OLICHKY 3HAYEHHI YHCIIOBBIX
BbIpaKEHUI. 3HAKOMUTHCS C
HCTOPHEH pa3BUTUS MATEMATHKHU

YpaBHeHus u 14 JIuneitnoe ypaBHenue. Pemenue OcBauBaTh, 3alIOMUHATh U IpUMeHATh | bubnunotexa [JOK
HEPaBEHCTBA. YpaBHEHH, CBOSIIMXCS K TMHEHHBIM. | TpauecKue METOIbI IPU PELICHUN https://m.edsoo.ru
VYpaBHeHus ¢ KBagparnoe ypaBHenue. Pemienue ypaBHCHHIA, HEpaBEHCTB U ux cuctem. | [7f419d08
OJIHOM YPaBHEHUH, CBOAAIIMXCA K PacrnioznaBathb 11ei1bie U JpoOHbIE
NepEeMEHHOMN KBaJpaTHbIM. bukBaspaTHble ypaBHeHUs. PemiaTh TuHelHble 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. peleH s TEKCTOBBIX 33/ad,
Perienue TekcTOBBIX 3a/1a4 00CYX/1aTh UX U pelaTh TEKCTOBbIE
anredpandeckuM MEeTOA0M 3a/1a4¥ pa3HbIMH CIIOCO0aMHU.
3HaKOMHTbCS C UCTOPUEH pa3BUTHSA
MaTeMaTHKH
VYpaBHeHUs U 14 VYpaBHeHMe ¢ AByMs nepeMeHHbIMU 1 | OcBauBaTh M MPUMEHSATH PUEMBI bubnuoreka [IOK
HEPaBEHCTBA. ero rpa¢uk. Cucrema AByX JHHEHHBIX | PEHICHUS] CHCTEMBI IBYX JTHHEHHBIX 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
IBYMsI IepeMEHHBIMU. Perienue
TEKCTOBBIX 3a1a4 aJIFe6pqueCKHM
crocobom

OJTHO ypaBHEHHUE HE SIBISETCS
JTUHEWHBIM. VMcrons30BaTh
(GyHKIMOHATBHO-TpapHUeCcKue
MIPECTABIICHHS TS PEIICHUS U
HCCIIeIOBAaHMsI YPAaBHEHHUH U CHCTEM.
AHaM3UpoOBaTh TEKCTHI 33]1ad,
peaTh Ux ajaredpandyecKum
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. JInHElHbIE HEPABEHCTBA C
OJIHOM MEPEMEHHON U X PELICHHUE.
CucTeMbl TMHEUHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U X PELICHHUE.
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
npeoOpa3oBaHUsI HEPABEHCTB,
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 MOJy4eHHbIE
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
CXeMaTHIEeCKU, OOBSICHITD
pacroio’keHue 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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ONMCBIBATH UX CBOWCTBA.
Pacnio3HaBath KBagpaTHUHYIO
¢bynkuuto o popmyine. [IpuBoauTs
IpUMEPbI KBaJIPATUYHbIX
3aBUCUMOCTEN U3 peallbHOU KU3HH,
¢u3uku, reoMmeTpuu. BoIBIATE U
00001aTe 0COOEHHOCTH TpaduKa
KBaIpaTUYHOMN QYHKIIUU y = ax2 + bx
+ ¢. CTpouTh 1 U300pakaTh
cXeMaTH4YeCKH rpauku
KBaJ[paTHYHBIX (YHKIUH, 32 JaHHBIX
¢dbopmynamu Buga y = ax2 ,y = ax2 +
g, y=a(x+p)2,y=ax2+bx+c.
AHanu3upoBaTh U MPUMEHSTh
CBOWCTBA M3YYCHHBIX (DYHKIUH JUTS
UX IOCTPOEHHUS, B TOM YHCIIE C
TTOMOIIIBIO ITU(POBBIX PECYPCOB

YucinoBele
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
4JIeHOB. 300pakeHre 4eHOB
apruMeTHIECKON U TEOMETPUIECKOMN
MPOrpeccuil TOUKamMu Ha
KOOPJMHATHOW MIIOCKOCTH. JIMHEHHBIN
Y SKCIIOHEHIUANbHBIN pocT. CloKHbIE
MIPOTICHTHI

OcBauBath ¥ NIPUMEHATH UH/IEKCHBIE
0003Ha4YeHHUsI, CTPOUTH pEeUEBBIE
BBICKa3bIBaHUS C UCIIOJIb30BAHUEM
TEPMUHOJIOTUH, CBA3aHHOMU C
HOHSTHEM IOCIEA0BATEIbHOCTH.
AHanu3upoBath GopMyIly n-ro djieHa
IIOCIIE0BATENBHOCTH WU
PEKYpPEHTHYIO (OpMYITYy U
BBIUUCIIATH YICHBI
MOCJIEIOBATEILHOCTEH, 3aJaHHBIX
TUMHU (popMyIaMu. Y CTaHABIUBATh
3aKOHOMEPHOCTH B IIOCTPOEHUH
IIOCJIEZIOBATEIBHOCTH, €CIIN
BBIIIMCAHbI TIEPBbIE HECKOJIBKO €€
wieHoB. PacriozHaBath
apu(PMEeTUYECKYI0 U T€OMETPUUECKYIO
MIPOrPECCUU TPU PA3HBIX CIIOCOOAX
3aganud. Penrate 3agadu ¢
WCIOJIb30BaHUEM (DOPMYII N-TO WiIeHa

bu6mmoreka [JOK
https://m.edsoo.ru
[7t419d08
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apuMeTUIECKON U TEOMETPUUECKOM
IIPOrPECCUl, CyMMBI IIEPBBIX N
wieHOB. M300pakaTh 4iieHsbl
II0CJIEI0BATENBHOCTH TOYKAMU Ha
KOOPJAMHATHOM IIOCKOCTH.
PaccmaTpuBath puMepsl IPOLIECCOB
U SIBJICHUM U3 PEAIIbHOM JKU3HU,
WUIIOCTPUPYIOIINE U3MEHEHUE B
apu(MeTHIECKON IPOTrPecCuu, B
TFE€OMETPUUECKOH IPOTPECCHH;
n300pakaTh COOTBETCTBYIOIINE
3aBUCUMOCTH rpaduyecku. Pemath
3a/1a4M, CBA3aHHbIE C YUCIIOBBIMU
IIOCJIEI0BATENBHOCTSIMY, B TOM YHCIIE
3a/1a4U U3 peajbHOM )KU3HU C
UCIIO0JIb30BaHUEM LIU(POBBIX
TEXHOJIOTHH (3JIEKTPOHHBIX TA0JIHII,
rpadu4ecKoro KajabKyasTopa u T.IL.).
Pemrate 3a1aun Ha CI0KHBIE
IIPOLIEHTBI, B TOM YHCJIE 337a4u U3
peayibHOM MPaKTUKH (C
UCIIOJIb30BaHUEM 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/ICTaBJICHIE MHOXECTB ISt
OINMCAaHUS PEATIBHBIX MPOLIECCOB U
SIBJICHUM, TIPY PEIICHNUH 3a/1a4 U3
JPYTUX y4eOHBIX MPEIMETOB.
AKTyalIM3upoBaTh TEPMUHOJIOTHUIO U
OCHOBHBIE JICIICTBUS, CBSI3aHHBIE C
YHMCJIAMU: HATYpPaJIbHOE YHUCIIO,
IIPOCTOE U COCTABHOE YHUCIIA,

bu6mmorexa [IOK
https://m.edsoo.ru
[7419d08
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JETUMOCTh HaTypaJIbHBIX YHCEIl,
IPU3HAKY JEJIMMOCTH, LIEJI0€ YHCIIO,
MOJIYJIb YUCJIa, OOBIKHOBCHHAS U
JecsiTuuHas ApoOu, CTaHIaPTHBIN BUJ
guclna, apu(METHICCKII KBaAPaTHBIMA
KOpEHb. BBINOIHAT 1elCTBYS,
CpPaBHUBATH U YIOPSAI0YMBATH YUCIIA,
IPEACTABIIATh YHCIIA Ha
KOOPAMHATHOU MIPSIMOM, OKPYIJIATH
YHUCIIA; BBINOJIHATh NPUKUIIKY U
OLICHKY pe3yJIbTaTa BBIYMCIICHUM.
Pewiate TekcTOBBIE 3a1aun
apudmernueckuM criocobom. Pemats
PaKTUYECKHE 3a7aul, COACpKAIIUE
MPOLICHTHI, J0JIH, YaCTH,
BBIPAKAIOIINE 3aBUCUMOCTHU:
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, UHTepIPETUPOBATh
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: BHIIOTHSITH
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 IOMOUIBIO (POPMYII peabHbIe
MPOIECCHI U SIBICHUS

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

OmnepupoBarb MOHATUSAMHE: (DYHKIHS,
rpaduk QyHKIUH, HYIU (YHKIIUH,
IPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
IPOMEXKYTKH BO3pacTaHUs, yObIBaHUS,
HanOoJIbIIIee M HANMEHbIIIEE 3HAYCHUS
¢GbyHKIMH. AHAIU3UPOBATD,
CpaBHUBATh, 00CYX/IaTh CBOHCTBA
(GyHKIMH, CTPOUTH UX TPaUKH.
OmnepupoBaTh MOHATUSMHE: TIPSIMAst
IPONOPLHUOHATBHOCTh, 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/JIEJIMPOBATh C MOMOIIBIO TPapUKOB
peabHBIE TIPOIIECCH U SIBIICHHSL.
Bripaxats opMynaMu 3aBUCUMOCTH
MEX]Ty BETHYMHAMHA

OBILIEE
KOJIMUECTBO
YACOB I10
[IPOTPAMME
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YUYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOT'O MNPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI51 YYEHUKA

» AnreOpa (B 2 ywacTsix), 7 kinace/ Mopakosud A.T'., Hukonaes H.II., O6miecTBoO ¢ orpaHnueHHOM
otBeTcTBeHHOCTHIO « IO MHEMO3HMHA »

» Anrebpa (B 2 yactsx), 7 knacc/ Hacte 1: Mopakosuy A.I'.; Hacts 2: Mopakosuy A.I'. u n1pyrue; roxn
penakuueit Mopakosuda A.I"., O01mecTBo ¢ orpaHUYeHHON 0TBETCTBEHHOCThIO «OIL]
MHEMO3HNHA»

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

» Anre6pa (B 2 ywactsix), 9 xnacc/ I[lerepcon JL.I'., Araxanos H.X., [Terposuu A.1O., [Tommumnckuii O.K.,
Porarosa M.B., Tpymun b.B., O6miectBo ¢ orpanndeHHoi otBeTcTBeHHOCThI0 « BUHOM.
Jlaboparopus 3HaHUI»; AKITMoHEepHOE 00mecTBO «M3marenscTBO «IIpocBemieHme»

» AnreOpa (B 2 yacTsix), 9 kinacce/ Yactes 1: Mopakosuu A.T'., Cemenos I1.B.; Yacts 2: MopakoBuy
A.I'., Anekcangposa A.JL., Mumycruna T.H. u apyrue; non penakuueit Mopakosuua A.I'., OOuiecTBo
¢ orpann4eHHoi oTBeTcTBeHHOCThIO « MOl MHEMO3MHA»

» Anre6pa, 7 kirace/ Mepaimsik A.T., [Tonouckuii B.b., SAkup M.C.; mox penakiueii [Togonsckoro B.E.,
OO611ecTBO ¢ OrpaHUYEHHON OTBeTCTBEHHOCTRIO M3marenbckuii ienTp «BEHTAHA-T'PADy;
AxunonepHoe obmectBo «M3narenberBo «lIpocsenienue»

» Anrebpa, 7 knacc/ Mepsinsik AL, [TonsikoB B.M.; nox penakuueii [Togonsckoro B.E., O6mectBo ¢
orpaHuYeHHON oTBeTcTBeHHOCThIO M3naTenbckuii nentp « BEHTAHA-TPA®»; AkironepHoe
obmectBo «M3narenscTBo «lIpocBemenne»

» Anre6pa, 8 knacc/ Mep3nsik A.T'., [Tononckuit B.b., Sxup M.C.; nox penakuueii [Togonsckoro B.E.,
OO61ecTBO ¢ orpaHrueHHOM O0TBETCTBeHHOCTHIO M3natenbekuii nentp « BEHTAHA-TPA®y;
AxunonepHoe obmectBo «M3narenberBo «lIpocBenienue»

» Anrebpa, 8 knacc/ Mepsinsik A.I'., [TonsikoB B.M.; nox penakuueii [Togonsckoro B.E., O6mectBo ¢
orpaHMYeHHON oTBeTCTBEHHOCThIO M3natensckuii nentp «BEHTAHA-T'PA®»; AkironepHoe
obmectBo «M3narenscTBo «lIpocBemenne»

» AnreOpa, 9 kitace/ Mepansik A.T'., [Tonsxkos B.M.; nox penakuueii [lononsckoro B.E., O0mectBo ¢
OrpaHUUYEHHON OTBETCTBEHHOCTHIO M3natensckuii nentp «BEHTAHA-I'PA®»; AknimonepHoe
obmectBo «M3aatenpcTBO «IIpocBemieHuney

» AnreOpa, 9 kiacc/ Mepansk A.T., [Tonouckuit B.b., fAxup M.C.; mox pegakmueii [logonsckoro B.E.,
OO6miecTBO ¢ orpaHUYeHHON 0TBeTCTBEHHOCTRIO M3marenbckuii ieHTp « BEHTAHA-TPADy;
AxumonepHoe o6mectBo «M3natenberBo «lIpocBemnienuey

METOAUYECKHUE MATEPHUAJIBI IJ151 YYUTEJIA

» Anre6Opa (B 2 dactsx), 7 kinacc/ Mopakoud A.T'., Hukomnaes H.I1., O0miecTBO ¢ orpaHUYeHHOM
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 kinace/ Hacte 1: Mopakosud A.I'.; Hacte 2: Mopakosud A.I'. u apyrue, nou
penakuueit Mopakosuya A.I"., O01IecTBO ¢ orpaHUYEHHOMN 0TBETCTBEHHOCTHIO «MOL]
MHEMO3UNHA»

» Anre6pa (B 2 gactsx), 9 kiace/ [lerepcon JI.I'., Araxanos H.X., [Terposuu A.YO., ITogmumnckuit O.K.,
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Poratoa M.B., Tpymmus b.B., ObmectBo ¢ orpanndeHHOM oTBeTcTBeHHOCThI0O « 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., Mumyctuna T.H. u apyrue; non penakuueir Mopakosuda A.I"., O0iiecTBo
¢ orpann4eHHoO# oTBeTcTBeHHOCThIO « 1Ol MHEMO3UHA»

» AnreOpa, 7 kitacc/ Mepamsk A.T., [Tonouckuii B.b., Axkup M.C.; nox penakmueii [Togonsckoro B.E.,
OO6miecTBO ¢ orpaHUYeHHON 0TBeTCTBEHHOCTHIO M3narenbckuii ientp «BEHTAHA-T'PADy;
Axuunonepnoe obmectBo «M3narensctBo «lIpocBemenner»

» Anre6pa, 7 knacce/ Mep3nsk A.T'., [TonskoB B.M.; mox penakiueit [Tononsckoro B.E., O6mectBo ¢
OrpaHMYEHHON OTBETCTBEHHOCTHIO M3natensckuii nentp «BEHTAHA-I'PA®»; AkiimonepHoe
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 ob6mectBo «M3narensbctBo «lIpocsemenne»

» Anre6pa, 8 knace/ Mep3nsk A.T'., [TonskoB B.M.; mox penakiueit ITononsckoro B.E., O6mectBo ¢
OorpaHuuYeHHON 0TBeTCTBEHHOCTHIO M3natensckuii nentp «BEHTAHA-T'PA®»; AkunonepHoe
obmectBo «M3narenscTBo «lIpocBemenne»

* Anrebpa, 9 kimacc/ Mepsisik A.L., [lomsikoB B.M.; non pexakuueit [Togonsckoro B.E., O6mectBo ¢
orpaHr4eHHoO# oTBeTcTBeHHOCThIO M3naTennsckuit 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.,
OOm1ecTBO ¢ OrpaHUYeHHON 0TBETCTBEHHOCTHIO W3narensckuii neHTp «BEHTAHA-T'PA®y;
Axunonepnoe o6mectBo «M3natenberBo «lIpocBemienue
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