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|. [TosicHUTEJIbHAA 3AMMKUCKA

PaGouas mporpamma 1o anredpe Ha YpOBEHb CpPEIHEro 001ero oopa3oBaHus Al 00yJaronuXCs
7-9-x xmaccoB MOY-COII Ne 4 pa3paboTaHa B COOTBETCTBHH C TPEOOBaAHUSIMHU:

o ®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 oOpazoBanuu B Poccuiickoit
denepauuny;

o mpukaza Munnpocsemenust Poccuu ot 22.03.2021 Ne 115 «O6 yrepxknenuu Ilopsinka
OpraHu3alliii M OCYIIECTBJICHUS O0O0pa30BaTENbHON MAEATENBHOCTH MO OCHOBHBIM
0011e00pa30BaTeNbHBIM MIPOrpaMMaM — 00pa30BaTeIbHBIM TPOTrpaMMaM HavaJIbHOTO
00111eT0, OCHOBHOTO OOIIEr0 U CPEIHETO OOIIEro 00pa3oBaHUMY;

e mpukaza Munnpocsenienus Poccuum ot 18.05.2023 Ne 372 «OO0 yTBepKIeHUU
dbenepanbHO o0OpazoBaTenbHON MIPOrPaMMBI Ha4yaJIbHOTO ob1ero
obpazoBanus» (nainee — @OIT HOO);

e mpukaza MunnpocBemieHuss Poccum ot 18.05.2023 No 370 «O0 yTBepkACHUHU
(denepanbHOil  00pa30BaTENbHONW MPOTPAaMMBI OCHOBHOTO OOIIEr0o 0Opa30oBaHUs»
(mamee — ®OIT OO0);

e mpukaza MunnpocsemnieHuss Poccum ot 18.05.2023 No 371 «O0 yTBepkIACHUHN
(dhenepanbHON 00pa30BaTEIHLHOM MPOTPAMMEBI CPEIHEro OOIIero oopazoBaHus» (qanee
— @®OIT COO0);

e mpukaza Munnpocsemenuss Poccum ot 31.05.2021 Ne 286 «O6 yTBepxkaeHUU
(henepabHOTO TOCYIapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHAApTa HAYaILHOTO OOIIEro
obpazoBanus» (aanee — ®I'OC HOO TpeTbero nokoyeHus);

e mpukaza Munnpocsemenuss Poccum ot 31.05.2021 Ne 287 «O6 yTBepkACHUHU
(dhenepaTbHOTO TOCYIaPCTBEHHOTO 00pa30BaTEIBLHOTO CTaHIApTa OCHOBHOTO OOIIETo
o6pazoBarus» (mamee — PI'OC OOO TpeThero MOKOJICHUS)

(c uamenenusimu [Iprkas Munnpocserienust Poccun ot 08.11.2022 Ne 955)

e mpukaza MunoOpuayku Poccum ot 17.05.2012 Ne 413 «O06 yTBepkIACHUHN
(denepanbHOrO TOCYIapCTBEHHOTO 00pa30BATENILHOTO CTaHAApTa CpeIHEero oOIlero
ob6pazoBanusm» (nanee — ®I'OC COO)

(c wm3menenmsmu Ilpukaz MunnpocBemenuss Poccum ot 12.08.2022 Ne 732

«O BHECEHMHM H3MCHEHHH B (QeaepaibHbIii TOCYAapCTBEHHBIM 00pa30BaTeIbHbIN
CTaHJapT CpeaHero o0Iiero oOpa3oBaHus, YTBEPKIACHHbBIN MpHKa3oM MuUHUCTEpCTBa
obpasoBanus u Hayku Poccutickoit @eneparuu ot 17 mast 2012 r. Ne 413);

e CII 2.4.3648-20 «CaHuTapHO-’MHUIEMHUOJIOTUYECKHE TpeOOBaHUS K OpraHu3alusiIM
BOCITUTaHUS U 00y4eHUsl, OTAbIXAa U O3J0POBIEHUS AETEH U MOJIOJICKI», YTBEPKACHHBIX
MIOCTAHOBJIEHUEM TJIABHOTO caHUTAapHOro Bpaya ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «['urneHuveckre HOPMATUBBI M TPeOOBAHUA K OOECIEUEHUIO
O0e3omacHOCTH M (WiM) OE3BPEIHOCTH Il 4ejoBeKa (aKTOPOB Cpeabl OOWUTaHUSY,
YTBEPKJICHHBIX IOCTAHOBIICHUEM IJIaBHOTO CaHUTApHOro Bpaya ot 28.01.2021 Ne 2;

KOHIIETLUU Pa3BUTHUS MAaTEMaTUYECKOro 0Opa30BaHUs, YTBEPKAECHHOM pacropsiKeHneM
IIpaButensctBa oT 24.12.2013 Ne 2506-p;

o ycraom MOYVY-COIII Ne4;
e MOJIO)KEHUEM O (opMax, MEPHUOJUUHOCTH, MOPSIKE TEKYILEr0 KOHTPOJIS YCIEBAEMOCTH U
MIPOMEXKYTOUHOH arTectanuu ooydaromuxcs B MOY-COLL Ned
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e y4eOHOTO IUIaHa OCHOBHOTO OOIIEro 0O0pa3oBaHMSA, YTBEPXKICHHOTO mpukazomM MOYVY-
COII Ne4 ot 31.08.2023 Ne 195 «OO06 yTBepKIEHUU OCHOBHOUM 00pa3oBaTeIbHOU
IIpOrpaMMbl OCHOBHOTO 0011eT0 00pa30BaHus»;

e nporpammsl Bocnutanuss MOY-COIL Ne4

e VYMK:

1. Vwuebnuxku. 7, 8, 9 xnaccol. ABTopsl: MakapsrueB FO.H., Munmiok H.I'., Hemmkos K. 1.,
Cysoposa C.b./ Ilox pen. TenskoBckoro C.A.

2. Jlmnaktudeckue Marepuaisl. 7, 8, 9 kimaccel. ABrophl: 3BaBu4 JI.U., Ky3nenosa JI.B.,
Cysopoga C.b. (7 knacc); XKoxos B.U., Maxkapsiues 10.H., Munmrok H.I'. (8 xiacc);
MakapserueB FO.H., Munmatok H.I'., Kpaitnesa JL.b. (9 kmacc).

PabGouass mporpamma yuyeOHOTO mpeamera «Maremarukay Uil OOYyYaroOIIUXCs Ha YypOBHE
cpenHero o0mero o0pa3oBaHUsl COCTaBJIeHa HAa OCHOBE TpeOoBaHUi K pe3yabTaTaM OCBOCHUS
nporpaMMmbl ocHOBHOTo oOuiero oOpaszoanuss ®I'OC OOO u opueHTHpOBaHAa Ha IEJEBBIE
MPUOPUTETHI, chopMynupoBaHHbIE B paboueii mporpamme Bocrutanuss MOY -COI Ne4.

IIpuopuTeTHBIMH LEJAMH 00y4eHUs ajredpe B 7-9 Kiaccax siBJSAIOTCH:

-popMUpOBaHHE IIEHTPAIbHBIX MaTEMaTHUYECKUX TOHATUN  (YUCIIO, BEJIWYHHA,
reoMerpuueckas  ¢urypa, TmepeMeHHas, BEpOSATHOCTb, (QYHKIMS), 0OecrneyrBaroIINX
IIPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MAaTEMAaTHUECKOTO 00pa30BaHUs 00yUarOIINXCs;

-nojBeIcHHE 00YJarOLIUXCsl Ha JOCTYIIHOM Ul HUX YPOBHE K OCO3HAHMIO B3aUMOCBA3H
MaTEMAaTUKU M OKPYKAIOLIEro MHpa, NOHUMAaHME MaTeMaTHKH KaK 4acTH OOLIell KyJIbTyphbl
4eJI0BEUECTBA;

-pa3BUTHE  UHTEIUIEKTyalbHBIX M  TBOPYECKMX  CIOCOOHOCTEH  OOydaromuxcs,
MI03HABATEIbHON AKTUBHOCTHU, UCCIIEI0BATEIbCKIUX YMEHUHM, KPUTUUHOCTH MBIIIJIEHUS, HHTEpeca
K U3y4EHHUIO MaTEMaTHKH;

-popmupoBaHue  (QYHKIMOHAIBHOM  MaTeMaTH4ecKoil  IpaMOTHOCTH:  YMEHUS
pacro3HaBaTh HPOSIBJICHUS MAaTE€MaTUYECKUX IOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B
peabHbIX JKU3HEHHBIX CUTYalMsSIX U IPU U3YYEHHUM JPYTUX Y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBHCUMOCTEH M 3aKOHOMEpHOCTEH, (OpPMYIUpOBaTh UX Ha fA3bIKE MAaTEMAaTUKU U CO3/1aBaTh
MaTeMaTU4YeCKUe MOJEIH, NPUMEHSTh OCBOEHHBIM MaTeMAaTHYEeCKUH ammapar Juid pelieHus
IIPAKTUKO-OPHEHTUPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATh U OLICHUBATH MOJIy4YEHHbIE Pe3yIbTATHI.

W3yueHne nmpeamera Kak 4acTu MpeJAMETHON oosactu «MaTemarnka U HH(pOPMAaTHKa» OCHOBAHO
Ha MEKIPEIMETHBIX CBS3SX C PEIMETAMU: T€OMETPHSI, BEPOSITHOCTh U CTATUCTUKA, XUMHUS,
¢buzuka, yepuenue, 6uonorus. 130, reorpadus.

OcHoBHBIE JINHNHU Kypca

Anre6pa ABJISICTCA OJHUM H3 OIIOPHBIX KYPCOB OCHOBHOTI'O O6H_ICFO 06pa3OBaHI/IHI OHa
obecnieuynBacT HU3YUYCHHUC NPYTUX OUCHUIUINH, KaK €CTCCTBCHHO-HAYYHOTI'O, TaAK U TYMAaHUTApHOTO
ITUKJIIOB, €€ OCBOCHHUE HCO6XOI[I/IMO I TIPO AOJIZKCHHA A O6pa30BaHI/I}I U B MOBCEIHEBHOM >KHU3HM.
Pa3zButue y 06yqa}om14xc;{ HAayY4YHBIX Hpe,[[CTaBJ'ICHI/Iﬁ 0 MPOUCXOXKIACHUHU H CYHIHOCTHU
aHTe6paI/I‘{CCKI/IX aGCTpaKHHf/'I, crocobe OTpaKCHUA MaTeMaTHUYECKOM Hay1(0171 SIBIICHHUN H
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MPOLIECCOB B MPHUPOAEC M OOIIECTBE, POJIM MATEeMATHYECKOTO MOJCITUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTHKE CIIOCOOCTBYET (OPMUPOBAHHUIO HAYYHOTO MHPOBO33PCHHSI U KadeCTB
MBIILICHHS, HEOOXOAUMBIX UTsl alalTallid B COBPEMEHHOM Iu(ppoBoM oOmiecTBe. M3ydeHwne
anreOpbl 00eCTIeunBaeT pa3BUTHE YMEHHS HAOIIOaTh, CPABHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBINIJICHHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JCUCTBUS U BBIBOJBI, (GOPMYIHpPOBaTh yrBepxacHuI. OCBOCHHE Kypca anreOpsl oOecrieunBaeT
pa3BUTHE JIOTHYECKOTO MBIIIICHUS OOYYaIoONIUXCs: OHH HCIOJB3YIOT JIEAYKTUBHBIE U
WHIYKTUBHBIE PACCYXJICHUS, 000OIICHHEe W KOHKPETH3aIUIo, aOCTparupoBaHUE W AHAJIOTHIO.
OOyuenue anrebpe mpeArnoiaraeT 3HAYUTEIbHBIM OOBEM CaMOCTOSITEIBLHOW JESITEIIBHOCTH
oOyJaromuxcs, TMOITOMY CaMOCTOSITENIbHOE pEHICHHE 3ajJad  SBJSETCA — peau3armeit
JEeSITeIbHOCTHOTO TTPHHIIAITA OO ydeHUSI.

B crpykrype mnporpammbl yueOHOro Kypca «Anredpa» aias OCHOBHOIO OOILEro
0o0pa3oBaHUsI OCHOBHOE MECTO 3aHMUMAIOT COJIepP’KaTeIbHO-METOAW4YecKue uHuH: «Ywcna u
BBIYHCIICHUSY, «AJITeOpandecKue BBIPAKEHUN», «YPaBHEHHUS W HEPABEHCTBA», «DYHKITHIY.
Kaxxnast 13 3THX coJepKaTeIbHO-METOIUICCKUX JIMHUIA Pa3BUBACTCS HA MPOTSDKCHUU TPEX JIeT
W3YYCHHS Kypca, B3aUMOJICHCTBYSI C IPYTUMH €To JIMHUSIMH. B X0/ n3ydeHus: yaeOHOTO Kypca
00yJaIONTUMCS TIPUXOJIUTCS JIOTHICCKH PACCYKIaTh, UCIOJIH30BATh TEOPETUKO-MHOKECTBEHHBIN
SI3BIK. B CBSI3U ¢ 3THM B TIporpamMmy yaeOHOTO Kypca «AnreOpay BKIFOYCHB HEKOTOPHIE OCHOBBI
JIOTUKH, TPEJCTaBJICHHBIE BO BCEX OCHOBHBIX pa3jeliaXx MaTeMaTHYecKOro OO0pa3oBaHUS W
CIOCOOCTBYIONINE OBJIQJACHUIO OOYYAIOIIMMHUCS OCHOB YHUBEPCAIBLHOTO MATEMATHYECKOTO
si3b1ka. ConepKaTenbHON M CTPYKTYPHOH OCOOCHHOCTRIO YUeOHOTO Kypca «Anredpay siBIseTcs
€ro UHTErPUPOBAHHBIN XapakTep.

Conepxanve nauHMM «Yucna W BBIYKCICHHS» CIYKUT OCHOBOW I JaJIbHEHIIEro
M3Y4YEeHUS MaTeMaTHKH, CHOCOOCTBYET PAa3BUTHIO Yy OOYYAIOIIMUXCS JIOTHYECKOTO MBIIICHHUS,
(OpMHUPOBAHHUIO YMEHHUSI MOJIb30BAThCSI aITOPUTMAMH, a TAKXKE MPHOOPETECHUIO MPAKTUYECKUX
HABBIKOB, HEOOXOIUMBIX JUIsl MOBCEIHEBHOM XU3HU. Pa3BUTHE NMOHSATHSA O 4YMCIIE HA YPOBHE
OCHOBHOTO 00111er0 00pa30oBaHUsl CBSI3aHO C PAMOHAIBHBIMU U UPPALUOHAIBHBIMU YHCIIAMH,
(dbopMHUpOBaHHEM MPEJCTABICHUN O NEHCTBUTEILHOM 4YHCIE. 3aBEpLICHHE OCBOCHUS YUCIOBOM
JIUHUHU OTHECEHO K cpeliHeMy 0011eMy 00pa30BaHuIo.

Copepxanue JByX anreOpandeckux JUHUN — «AJreOpanyeckue BBIPAKEHUS» U
«YpaBHEHHSI M  HEpPaBEHCTBa»  CHOCOOCTBYeT  (OpMHUpPOBaHUIO y  0OydaromUXcs
MaTeMaTHYeCKOro ammapara, HeoO0XOJAMMOTo sl pelIeHUs 3ajady MaTeMaTHKH, CMEXHBIX
MPeIMETOB M MPAKTHUKO-OPUEHTUPOBAHHBIX 3a71a4. Ha ypoBHE OCHOBHOrO 0011ero 06pa3oBaHus
yueOHBIH  MaTepuan TPYNINHPYETCs BOKPYr  pallMOHAIBHBIX  BBhIpaxeHuwil.  AnreOpa
JEMOHCTPHUPYET 3HAUEHUE MATEeMATHUKH KakK S3bIKa I MMOCTPOCHUS MAaTEMaTUUYECKHX MOJICNECH,
OTIMCAHHUs MPOLIECCOB U SIBICHUH peanbHOro Mupa. B 3amaun oOyueHus: anredpe BXOIAT TaKkKe
JanbHeiIee pa3BUTHE AaNTOPUTMHYECKOTO MBIILIEHUSI, HEOOXOIUMOro, B YaCTHOCTH, JIS
OCBOEHHUSI Kypca HH(POPMATUKHU, U OBIAJCHUE HAaBBIKAMHM JEAYKTUBHBIX PACCYXKJICHUM.
[IpeoOpazoBanre CUMBOJBHBIX (OPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpaXKEHHs, CIIOCOOHOCTEH K
MaTeMaTH4YeCKOMY TBOPYECTBY.

Cogmepxanne  (QyHKIMOHANBHO-TpAQUYECKOW JIMHUM  HAIEJIGHO Ha  MOJyuYeHHUE
oOyJaronuMucs 3HaHU 0 QYHKIUAX KaK BaKHEHIIEeH MaTeMaTHUeCKON MOJENU A ONUCaHUS
U HCCIENOBaHUs Pa3HOOOpa3HBIX MPOIECCOB M SBICHHUI B Tpupoae u olmiectBe. M3ydenwue
MaTepuaga CHOCOOCTBYET Ppa3BUTHIO Yy OOydalolUXCs YMEHHUS HCIOJIb30BAaTh Pa3luYHbIE
BBIPA3UTENIbHBIE CPEJICTBA SI3bIKA MATEMaTUKU — CIIOBECHBIC, CUMBOJIMYECKUE, TpaduvecKue,



BHOCHT BKJIaJ B ()OPMHPOBAHUE MPEJCTABICHUIA O POJIM MaTEMATUKU B Pa3BUTHU LIUBUIM3ALIAN
U KYJIbTYpBI.

CornacHo ywyeOHOMY TutaHy B 7-9 Kiaccax wu3ydaeTcss y4eOHBIM Kypc «Anrebpay,
KOTOPBIM BKJIIOUAET CIEAYIOLUIME OCHOBHBIE pa3lienbl cojepkaHus: «Yucina v BBIYMCICHUSY,
«AnredpanyecKue BHIPAKEHUS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKIIUN.

JeATeJBLHOCTD YUYUTEJIs ¢ y4eTOM padoueid MporpaMMbl BOCIUTAHUSA
Bocnurarenbnbiit noTeHIMAN npeameTa «Anaredpay peaanu3yercs 4yepes:

-yCTaHOBJICHHE  JOBEPHUTEIBHBIX  OTHOUICHWA ¢  OOYYalOUIMMHCS,  CHOCOOCTBYIOUIMX
MO3UTHBHOMY BOCIIPHSTHIO 00yJarOIIMMUCS TpeOOBAaHUN W MPOCHO YUHUTEINS, MPUBIICYCHUIO MX
BHUMaHHSA K OOCyXJaeMoil Ha ypoke HWH(POpPMAlWW, AaKTUBU3ALWU WX TI03HABATEIHLHOU
NeSTeIbHOCTH;

-no0yXAeHne 00yJaromuxcsi co0I01aTh Ha YPOKe OOLIENPUHSThIE HOPMbI ITOBE/ICHUS, ITpaBUIIa
OOIIeHHsT CO CTapIIMMH W CBEPCTHHKAMHM, TIPUHIMIIBI  Y4eOHOW JAWCIUIUIUHBI U
CaMOOpraHU3aINH;

-IPUBJICYCHHE BHUMAaHHUS OOYYAIOMIMXCS K IEHHOCTHOMY AacCHeKTy H3y4aeMBbIX Ha YypOKax
SBIICHWH, OpraHM3anus WX paboThl C TOJy4aeMOd Ha YpOKE COIHMAaIbHO 3HAYUMOM
uHpopmanuet;

-BKJIFOUEHHE B YPOK HMTPOBBIX MPOIEAYP C IETbI0 MOIEPKAHUS MOTHBAIIMH OOYJaIONINXCS K
MOJTyYCHUIO 3HAHUH, HATAXMBAHUIO TTO3UTUBHBIX MEXIIMYHOCTHBIX OTHOIIICHHUH B KJIacce



Mecrto yuyeOHOr0 npeaMera B y4eOHOM IJIaHe:

Oopa3oBarenbHas | Ha3panue 3a cuét kakux | Cpoku KoanuyectBo | KoamuecTBo
00J1aCTh npeaMera 4acoB peajM3anMH | 4YacoB B IojJ | 4acoB B
peaausyercs NMPorpamMmbl HeJ1eT10
MaremaTtuka u OO0s3arenpHas 3 34 3
nHpOpMaTHKa Axrebpa 4yacTb
OopazoBateas | Hazpanme | Kuace | Kornuec 3a cuéT Kakux Cpoxku Konmnu | Konuvects
Hast 00,1aCTh npeamera TBO 4acoB peanmu3an | eCTBO 0 4YacoB B
4acoB B peanusyercs u yueOH | rog
HeeJII0 nporpaM | bIx
MBI Hexeb
MaremaTrka
. Anrebpa 7 3 OO6s3arenpHas 34 102
nHpopmaTrka Hacty
MaremaTurka
. Anrebpa 8 3 OO6s3arenpHas 3 34 102
uHpopmaTrka Hacty
Marematiica OO6s3arenbHas 102
u Anrebpa 9 3 34
nHpopMaTruka Hactb
Hroro 306
HUcnoan3yembiii YMK a1 negarora:
CocraB YMK 1us peanuzauuu padoueii nporpamMmbi:

ABTOD HasBanue N3narenscTBO T'on
Makapsrues 10.H., Anrebpa, 7 xiacc "IIpocsemienue" 2023
Mungrox H.I',,

Hemixos K.W. u nip.;

oJ pex.

TensikoBckoro C.A.

Makapsrues FO.H., Anrebpa, 8 kiacc "ITpoceemenue" 2023
Munaox H.I'.,

Hemkos K.W. u ap.;

oJ pex.




TensxkosckoroC.A.

Makapsiues 10.H., Anrebpa, 9 kiace "TIpocBenienue" 2023
Munaox H.T'.,
Hemxos K.W. u nip.;
o1 Pe/I.
TemnsikoBckoro C.A.
3Basny JLU., JupakTudyeckue Marepuansl, 7 knace | "IIpocenienue” 2023
Kysnenona JI.B.,
Cysoposa C.b.
Xoxos B.I., JluaKTHIeCKHE MaTEPUAIIB, 8 KJ1ace "TIpocBenienue" 2023
Maxkapsiues FO.H.,
Munrox H.T'.
Makapsrues FO.H., JluJaKTHUeCKHe MaTepuansl, 9 Kiace IIpocsemenue 2023
Munmox H.T'.,
Kpaiinesa JI.b.
HUcnoan3yembrii YMK 1151 o0yuarommxcesi:

CocraB YMK nus peanu3zauuu padoueil nporpamMmbi:

ABTOD HazBanue HN3natenncTBO T'on
Mepsnsik AT, Anrebpa, mudpoBas pabodas TeTpab, [Tpocremnienne 2021
Ilonouckuii B.b.., gacTh 1, 2.

Sxup M.C.

7 xnacc
Munmrok H.I'., Anrebpa, paboyas TeTpajib, 4acTh 1. 2. [Tpocremnienune 2023
[ImroxoBa U.C. 8 Kiacc
Kpaiinepa JI.b., Anrebpa. PaGouas terpaap, yacts 1, 2 [Tpoceemnienue 2024
Munmgok H.I'., 9 xnacc
[neikoBa U.C.




Il. Conep:xkanne yueGHOro nmpeamera
7 KIIACC

Yuciia ¥ BbIYMCICHUS

JlpoOu OOBIKHOBEHHBIE M JECCATUYHBIC, MEPEXOJ OT OAHON (GOpMBI 3ammcu Apodei K
npyroi. IloHsTHE palMOHAIBLHOIO YKCIIA, 3alUCh, CPABHEHUE, YIOPAJOUMBAHUE PALMOHAIBHBIX
grcen. ApudMeTHUecKue NEHCTBHUS ¢ pallMOHAIBHBIMY YHclIaMu. Perienue 3a1a4 u3 peaabHOM
IIPaKTUKU Ha YacTH, Ha APOOU.

CreneHp ¢ HaTypaJbHBIM IOKa3aTelieM: ONpejesieHue, npeoOpa3oBaHUe BBIPAKEHUN Ha
OCHOBE OTpe/ieNieHus], 3aich 00bIIUX ynceln. [IporeHTsl, 3anuch NPOLEHTOB B BUIE IPOOH U
IpoOu B BUJE MPOLEHTOB. TpU OCHOBHBIE 33/1a4ll HA MPOLIEHTHI, PELICHHE 3a7a4u U3 peabHOI
MIPaKTUKH.

[IpumeHeHne npu3HaKkoB AETUMOCTH, Pa3JI0KEHNE HA MHOKHUTEIN HATypalbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHast MPOTIOPLHUOHAIBHOCTH.

Auiredpanyeckue BbIpaKeHUs!

[IepeMeHHBIE, YMCIOBOE 3HAYEHWE BBIPAXKEHUS C NMEpPEMEHHOMW. /lomycTuMble 3HaYeHUs
nepeMeHHbIX. [IpeicTaBieHue 3aBUCUMOCTHM MEXAY BEIMYMHAMHU B BUJE (DOPMYIBIL.
Boruncnenus no ¢gopmynam. IlpeobpazoBanne OyKBEHHBIX BBIPAXKEHUI, TOKJIECTBEHHO paBHbIE
BBIpAKEHUS, MpaBWiIa MpeoOpa3oBaHusl CyMM M MPOW3BEIEHUH, MpaBHiia PacCKPbITUS CKOOOK U
MPUBEICHUS MOJJOOHBIX ClIaraeMbIX.

CBOMCTBa CTENICHU C HATYPAJIBHBIM ITOKA3aTEIIEM.

OpnHousnensl 1 MHOrowieHsl. CreneHb MHOrouseHa. CioxeHue, BBIYMTaHUE, YMHOKEHUE
MHOrouwIeHOB. DopMynbl COKPaIEHHOTO YMHOMKEHMsI: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyna pazHOCTH KBaJpaToB. PaznoxkeHne MHOTOYJIEHOB HA MHOKHTEIIH.

YpaBHeHUs] 1 HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHUs, IIpaBUia IpeoOpa3oBaHKsl YpaBHEHUS, PABHOCHIIBHOCTh
YpaBHEHUH.

JluHeitHoe ypaBHEHHUE C OJHOW IMEPEMEHHOW, YHUCIO KOpPHEW JMHEMHOro ypaBHEHUS,
peuieHue JUHEHMHBIX ypaBHeHMI. (CoCTaBieHUE YpaBHEHHMHM MO YCIOBHIO 3a1adyd. PerieHue
TEKCTOBBIX 33Jau C IOMOIIbIO YPAaBHEHUH.

JIuHeliHOe ypaBHEHME C JBYMs IEpeMEHHbIMHU U ero rpapuk. Cucrema JByX JMHEHHBIX
ypaBHEHUH € JByMs INepeMeHHbIMH. PeleHue cucrteM ypaBHEHUH CHOCOOOM IOJICTAHOBKH.
ITpumeps! pelieHus: TEKCTOBBIX 331au C IOMOIIbIO CUCTEM YPaBHEHUH.

DyHKUUH

Koopaunnata Touku Ha mnpsmoil. UucnoBble mpoMmexyTku. PaccTosHue Mexnay AByMs
TOYKAMU KOOPJMHATHOU MPSAMOIL.

[IpsimoyronbHast cucrema koopauHat, ocu Oxu Oy. AOcmucca M opIuHaTa TOYKH Ha
KOOpAMHATHOM TuiockocTH. [Ipumepsl rpadukoB, 3amaHHbIX (popmynamu. UreHue rpadukos
peanbHbIX 3aBucuMmocTei. [lonstue ¢ynkumuu. I'padux Pyaknuu. CpoiicTBa  QyHKIMA.
Juneitnas ¢ynkuus, e€ rpapuk. I'padux dynkumun y = [X|. I'padudeckoe pelieHne THHEHHBIX
YPaBHEHUH U CUCTEM JIMHEWHBIX YPaBHEHUM.

8 KVIACC

Yuciaa v BLIYUCICHUSA



KBangpatusiii kopenp u3 uncia. [lonarue o0 wuppanuoHanbHOM uyucie. JlecsTuuHble
NpUOIIMKEHNUS UPPALMOHATIBHBIX uncesl. CBOMCTBA apu(pMETHUECKUX KBAJPATHBIX KOPHEH U MX
IIPUMEHEHHE K NpeoOpa30BaHUIO YMCIOBBIX BBIPAXKEHUM M BBIYMCIECHUSAM. JlelicTBUTEIbHBIE
qucia.

Crenens ¢ 1eqbIM [TOKa3zareneM U e€ cBoiicTBa. CTaHAapTHAas 3alIUCh YHCTIA.

Auaredpanyeckue BbIpaKeHHs

KBanpatublil TpEXUsieH, pa3aoKeHUE KBAJPAaTHOTO TPEXWIEHA HA MHOKUTEIIH.

AnreOpandeckas apoOb. OCHOBHOE CBOWMCTBO ayreOpamveckoid npodu. CroxeHwue,
BBIUMTAHHUE, YMHOKCHHUE, JEJeHHEe anreOpandeckux ApoOeil. ParpoHanbHble BRIPAKEHUS U WX
npeoOpa3oBaHHUe.

YpaBHeHusI U HepaBeHCTBA

KBanpartHoe ypaBHeHue, (opmyna KopHEH KBajapaTHOrO ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHM, cBOIALIMXCA K JMHEWHBIM U KBajapaTHbIM. Ilpocreiimine 1poGHO-
paloHaIbHbIE YPaBHEHUS.

I'padmueckas uHTEpHpeTanys ypaBHEHUN C JABYMs MEPEMEHHBIMHU M CHCTEM JIMHEWHBIX
YpPAaBHEHUN C JBYMs IE€peMEHHBIMHU. [Ipumepsl peleHns CUCTeM HEIWHEHMHBIX YPaBHEHHU C
JBYMsI IEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 337129 aNTreOpandecKuM CIIOCOOOM.

UucnoBble HEpaBEHCTBA M MX CBOMcTBa. HepaBeHCTBO ¢ OJIHOW TNEPEMEHHOM.
PaBHOCWIBHOCTE HepaBeHCTB. JIMHEHHbIE HEpaBeHCTBA C OJHOM mnepeMeHHoW. CucreMsl
JINHEMHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM.

D yHKUUHA

[Tonsarue ¢ynkmuu. O6nacTh onpeneaeHuss 1 MHOXKECTBO 3HaYeHH (yHKIUU. CriocoObl
3aanusi QyHKITUH.

I'padux dyaxkumn. Yrenue cpoiictB (yHkuum mo e€ rpaduky. [Ipumepsr rpaduxon
(GYHKIHMA, OTpaXKaloINX peaabHbIe MTPOIECCHI.

OYHKIMY, ONMUCHIBAIOIINE MPSAMYI0O U OOpPaTHYIO MPOMOPLHOHAIBHBIE 3aBUCUMOCTH, HX
rpaduxy. OyHkmun Y = X2, Y = X3, ¥ = VX, y=|x|. [padudeckoe pemeHue ypaBHEHHIT 1 CHCTEM
YpaBHEHUU.

9 KIIACC

Yuciaa v BbIYMCTIEHUS

PanvionanbHBIE ynCcIa, UPPALMOHATIBHBIC YKCIIA, KOHEYHBIC U OCCKOHEYHBIC ECATUYHBIC
npoOu. MHOXKECTBO JIEHCTBUTEIBHBIX YHCEN, JICHCTBUTEIbHBIC YHCIIa KaK OCECKOHEYHBIC
JIecsITUYHBle  OpoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKAY  MHOXECTBOM
JIEMCTBUTENbHBIX YUCET U KOOPAUHATHOM MPSAMO.

CpaBHeHHE JEHCTBUTENBHBIX YHCEN, apupMETHUeCKue NEHCTBUS C ACHCTBUTEIHHBIMU
YHUCIaMHU.

Pa3mepbl 0OBEKTOB OKPYXKAIOIIETO MHPA, ATUTEILHOCTH IMPOILIECCOB B OKPYXKAIOIIEM
MHpE.

[Tpubmmk€HHOE 3HAYEHHE BEJIMYMHBI, TOYHOCTh NUpuOMmKeHus. OKpyTiIeHHE YHUCElL.
[Ipukuaka v orieHKa pe3yJIbTaTOB BBIYUCICHUM.

YpaBHeHHUS U HEPABEHCTBA

JIuneitnoe ypaBHeHue. Pemienue ypaBHEHHM, CBOIAIMXCS K JIMHEHHBIM.
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KBanpatHoe ypaBHeHue. PeuieHue ypaBHEHMH, CBOAALIMXCA K  KBaJpaTHbBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl pemieHuss ypaBHEHUM TpeTbed M 4YETBEPTOM CTEIECHEH
Pa3I0KEHUEM HA MHOKHUTEIIN.

Pemenne  npoOHO-pallMOHANbHBIX  ypaBHEHUU.  PermieHme  TEKCTOBBIX  3a1ad
aIreOpanvIecKiuM METOJIOM.

VYpaBHeHHE C OBYMS NEpEeMEHHBIMH U ero rpa¢uk. PemeHune cucteM ABYX JTHHEWHBIX
YPAaBHEHUN C JBYMs INEpEeMEHHBbIMH. PellleHne cucreM ABYyX YpaBHEHHH, OJHO M3 KOTOPBIX
JMHEWHOE, a pyroe — BTOpOH cremeHu. ['paduueckas MHTEpPIpETalns CUCTEMBbl YPaBHEHHUHU C
JBYMsI IEPEMEHHBIMU.

Perrenne TeKCTOBBIX 3a71a4 aNreOpandecKuM CIIoCOOOM.

YucnoBsle HEPaBEHCTBA U UX CBOMCTBA.

Pemrenne nMHEMHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. PemieHue cucreM JIMHEMHBIX
HEpaBEHCTB ¢ OJHOW mnepeMmeHHOU. KBanparHble HepaBeHcTBa. ['paduueckas uHTEpHperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMH.

DyHKUUHA

Ksagpatnunas ¢ynkmus, e€ rpadpuk um cBoiictBa. [lapaGoma, KOOpAMHATHI BEPIIMHBI
mapadoJIbl, 0Cb CHMMETPHUH TTapadOoJIbL.

Ipadukn dyskrmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X| , u ux cBoiicTaa.

Yucii0Bble N0CJIEA0BATEIBHOCTH U NMPOIPECCUH

[ToHATHE YMCIOBOM MOCIEAOBATENBHOCTH. 33JJaHUE TOCIEA0BATEIBHOCTH PEKYPPEHTHOM
dhopmyroit 1 popMyIoi N-TO WiIeHa.

Apugpmernueckass M reoMerpudeckas — mporpeccuu.  @opmynsl  N-ro 4ieHa
apruMETHIECKON U TEOMETPUUECKON ITPOTPECCHI, CYMMBI TIEPBBIX NUJICHOB.

N3obpaxenne dieHOB apu(PMETHIECKONM W TEOMETPUYECKON MPOTPEeCcCHid TOYKaMH Ha
KOOPJIMHATHOM TJIOCKOCTH. JIMHEWHBIA U SKCIOHEHIHAIBHBIN poCT. CI0KHbIE MPOLEHTHI.
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1. Ilnanupyemble pe3yJibTaThbl 0CBOCHUSI IPOTrPaMMBbI

W3yyeHne MaTeMaTHKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HAlPaBICHO Ha
JOCTHXKEHHE 00yJaroIIMMUCS JTMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yabTaTOB OCBOCHUS Y4€OHOIO IIPEMETA.

JIMYHOCTHBIE Ppe3yJbTaThbl OCBOCHHUS MpPOrpaMMbl ydeOHOTO Kypca «Anredpay
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCIIUTAHME:

MPOSIBIECHUEM HMHTEpeca K TMPONIJIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOILICHHEM K JIOCTHKEHHUSIM POCCHUHUCKMX MATEMaTUKOB M POCCHUHCKOM
MaTeMaTHYECKOM IIKOJIbI, K UCIMOJIH30BAHUIO ITUX JOCTIKEHUM B APYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:kaaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpakJaHWHA W peau3ald ero Ipas.,
MPEACTABICHUEM O MATeMAaTHYEeCKHMX OCHOBaX (PYHKIIMOHUPOBAHHS PA3JIMYHBIX CTPYKTYP,
SIBJICHUH, TPOTEAYP TPaXITAHCKOTO 0OIIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXJICHHIO ITHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayKH{, 0CO3HAaHHEM BOXKHOCTH MOPATBHO-ITHYECKUX IMPUHIIUIIOB B ICITEIILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOW Ha aKTHMBHOE YYacTHE B PEIICHUU MPAKTUYECKHX 3a7a4 MaTeMaTH4YeCKOM
HaIpaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MAaTeMaTHYE€CKOTO 00Opa30BaHUs Ha MPOTSKEHUU BCEH
YKU3HU JIJIS1 YCIIENTHON TpodecCuoHaIbHOM NeATeIbHOCTH U PAa3BUTHEM HEOOXOIMMBIX YMEHHM,
OCO3HAaHHBIM BBIOOPOM ¥ TIOCTPOCHHUEM HWHIMBUIYAJIbHOW TPACKTOPHUH OOpa3oBaHHs |
YKU3HEHHBIX TUTAHOB C YUETOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYeCKO€e BOCIIMTaHHE:

CIIOCOOHOCTBI0O K SMOIMOHAJIBHOMY M ACTETHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 337124, PEIICHUH, PACCYKJICHUH, YMEHHUIO BUIETh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpHEHTAIIMECH B JIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAaYYHBIX IMPEACTABJICHHH 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHs YEJIOBEKa, NIPHUPOABI M OOIIECTBA, IMOHUMAaHHUEM
MaTeMaTH4eCKOW HayKH Kak c(epbl 4eloBeuecKOW MAesTeNbHOCTH, ITaloB €€ pa3BUTUS U
3HAYUMOCTH JUIsl PA3BUTHS LIMBUJIM3AIMH, OBJIAJICHUEM SI3bIKOM MAaT€MaTHUKU U MaTeMaTUYECKOU
KyJIbTypOM KaK CpEICTBOM TMO3HaHUS MHpA, OBJIAJEHUEM [POCTEUIIMMH HaBbIKAMU
HCCIIEI0BATEILCKOM €SI TEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (¢GopMHpoBaHHe  KYJbTYPbl  310POBbS M
IMOIMOHAJIBHOIO 0JIArONoJIyYns:

FOTOBHOCTBbIO TPUMEHATh MAaTEMaTUYECKUE 3HAHUS B HMHTEPECAX CBOETO 3/J0POBbS,
BEJICHUS 3[JOPOBOTO 00pasa >KW3HHU (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXHUM 3aHATHH U
OTIbIXa, peryispHas Qusndeckas akTUBHOCThH), CHOPMHUPOBAHHOCTHIO HaBBIKAa pediexcuw,
MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4eloBeKa;

7) 3K0J10rMYecKoe BOCIIUTAHHUE:

OpUEHTAIlMe Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHWM JUIs pelieHus 3anad B 00JIacTu
COXPAaHHOCTH OKPYKAIOIIEH cpenabl, IUIAHUPOBAHUS TOCTYNKOB W OLEHKHM HX BO3MOXHBIX
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MOCJIEJICTBUI ISl OKPYXKAIOIICH Cpebl, OCO3HAHMEM TJI00AIBHOIO XapakTepa JKOJOTHYECKUX
po0JIeM U MyTei uX penicHus;

8) ajanranus K N3MEHSIOIUMCS YCJIOBHSIM COIHATIBHOI M PUPOTHOI CpeIbl:

TOTOBHOCTBIO K JICWCTBHUSAM B YCIOBHSX HEOMPEICIAEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH
KOMIICTEHTHOCTH 4Yepe3 MPAKTUYECKYIO IEATCIIbHOCTh, B TOM YHCIIC YMEHHE YUUTHCS Y JPYTHX
Jrofiel, mpuoOpeTaTh B COBMECTHOM JCSITEIBHOCTH HOBBIC 3HAHMS, HABBIKA W KOMIICTCHIIUU 3
OTIBITA JAPYTHX;

HE00XOAUMOCTHIO B (DOPMUPOBAHUK HOBBIX 3HAHHM, B TOM 4ducie (GOPMYIHPOBATH UJICH,
MOHATHSA, TUIMOTE3bI 00 00BEKTaX M SIBJICHHSIX, B TOM YHCJIC paHEe HEU3BECTHBIX, OCO3HABATH
neUIUTEl COOCTBEHHBIX 3HAHUN M KOMIICTEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BHUTHC,

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYAllMIO, BOCHPUHUMATh CTPECCOBYIO
CHTYallHI0 KaK BBI30B, TPEOYIOUIUII KOHTPMEp, KOPPEKTUPOBATH MPUHUMAEMbIC PEIICHUS U
JeUCTBUS, POPMYITUPOBAThH U OLIEHUBATH PUCKH U TOCIIEACTBHS, ()OPMHUPOBATH OIIBIT.

METAIIPEMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHBEpPCcaJbHbIe YUeOHbIe 1eliCTBUS

ba3oBble Joruveckue aeiicTBus:

® BBISBIIAT M XapaKTePU30BaTh CYIICCTBCHHBIC NMPU3HAKK MAaTEMAaTHYECKHX OOBEKTOB,
MOHATHH, OTHOIICHHH MEXKIY MOHATHAMH, (DOPMYIHpPOBATh OMPEICIICHUS TMOHSITHH,
YCTaHABIIMBATH CYIICCTBCHHBIN NMPU3HAK KJIacCH(PHUKAIINN, OCHOBAHHS I 000OIICHUS
Y CPaBHEHMSI, KpUTEPUU TPOBOJIUMOTO aHalIN3a;

® BOCIPUHUMATH, (OPMYIUPOBATH U MPEOOPA3OBHIBATH CYXKJEHHUS: YTBEPAUTEIbHBIE U
OTpULaTeNIbHbIE, €MHIUYHBIC, YACTHbIE U OOLIUE, YCIOBHBIE;

® BBIABJIATH MaTEMAaTHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3HU U IPOTUBOPEUHs B (PaKTax,
JAHHBIX, HAONIONEHUSAX M YTBEPXKACHUAX, MpeuiaraTb KPUTEPUU JIS BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHH;

e JleNaTh BBIBOJIBI C KMCIIOJIb30BAHHEM 3aKOHOB JIOTUKH, ACTYKTHUBHBIX U WHIYKTUBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIIOUEHHH 0 aHAJIOTUU;

e pa3buparh J0Ka3aTelbCTBA MaTEMaTHUYECKUX YTBEPXKIEHUN (mpsiMble U OT
MIPOTHUBHOTO), MIPOBOJIUTH CaMOCTOSITENILHO HECJIOKHbBIE JI0Ka3aTelbCTBa
MaTeMaTH4ecKuX (DaKTOB, BBICTPAWBATh APryMEHTAIMIO, HPHUBOJUTH MPUMEPHl U
KOHTPIpUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTh CcrocoO pemieHus y4eOHOM 3amauu (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHus, BpIoUpaTh HanboJiee MOAXOASIMIUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICICHHBIX
KPUTEPHUEB).

Ba3oBble uccienoBareibcKkue 1eCTBUS:

® CMOJNB30BaTh  BOMPOCHI KAk  HMCCIEAOBATENbCKUN  HHCTPYMEHT  MO3HaHMS,
(dhopMynupoBaTh BOTIPOCHI, bukcupyroriue MIPOTUBOpEYHE, npobnemy,
CaMOCTOSITENIbHO YCTaHABIMBATh MCKOMOE M JlaHHOe, (OpPMHUpOBATh THUIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UIUI0, MHEHHE;

® TMPOBOJUTH IO CaMOCTOSTEIHHO COCTABJICHHOMY TIJIaHY HECIIOXHBIA SKCIIEPUMEHT,
HEOOJBINIOE UCCIIEJIOBAHUE TI0 YCTAaHOBIEHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTY COOOM;
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CaMOCTOSITENIBHO  (OpMYIHPOBaTH OOOOMIEHUS © BBIBOABI 10  pe3yabTaTam
MPOBEIEHHOTO HAOIIOJCHMSI, UCCIICIOBAHUS, OIIEHUBATH JOCTOBEPHOCTH MOJyYEHHBIX
pe3yibTaTOB, BBIBOJIOB U 0000IICHHUIA;

IIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCA, a TAKKE BBIABUTATH MPEITOJIOKEHUS
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Pa6ora ¢ undpopmanmueii:

BBISBJIATH HEIOCTATOYHOCTh M M30BITOYHOCTh MH(MOPMAIINH, JAHHBIX, HEOOXOJUMBIX
JUIS pEIlIeHUs 3a]1auH;

BBIOMpATh, aHAIM3UPOBATh, CHCTEMATH3MPOBATh W HHTEPIPETUPOBATH WH(POPMAIHUIO
Pa3IMYHbIX BUJIOB U (POPM IMpEACTABICHUS;

BbIOMpaTh (hopMy MpecTaBieHus: HHGOPMaLMK U WIUTIOCTPUPOBATH pelIaeMble 3a1a4u
cXeMaMu, AMarpaMMaMHu, HHOM rpadukoi ¥ ©X KOMOWHALUSAMY;

OIICHUBATh HAJEKHOCTh MHPOPMALMK 10 KPUTEPUSM, IPEATIOKEHHBIM YUYUTEJIEM UITU
c(OpMYyIUPOBAHHBIM CAMOCTOSITENBHO.

KOMMyHI/IKaTHBHbIe YHUBEpPCAJbHBIC y‘{eﬁﬂble JeHCTBHUA:

BOCIIPHHUMATh U (POPMYJTHUPOBATH CYXJICHUS B COOTBETCTBUHU C YCIOBUSIMHU U IEISAMU
OOIIeHMs, SICHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOIO TOYKY 3pPEHUS B YCTHBIX H
MMACBMEHHBIX TEKCTaX, IaBaTh IMOSCHEHUS 0 X0y PEIICHHs 33]jaui, KOMMEHTHPOBATh
MTOJTY4EHHBIN pe3ynbTar;

B X0JIe 0OCYKJIEHHsI 3a71aBaTh BOMPOCHI MO CYIIECTBY 0OCYXAaeMOU TEMBI, TPOOIIEMBI,
pelmraeMoi  3ajaud, BBICKA3bIBaTh WJEH, HalleJeHHblE Ha TOWUCK PpEelIeHHS,
COMOCTABJATh CBOU CYXKICHHS C CYXJACHHUAMH JPYIMX Y4YaCTHHKOB JMAJIora,
0OHApY)KMBATh Pa3INuMe M CXOJCTBO MO3UIINHA, B KOPPEKTHOH Popme popmymupoBaTh
pa3HoTriacusi, CBOU BO3PaKEHUS;

MIPEJICTaBIATh Pe3ybTaThl PEUICHUS 3aaud, SKCIEPUMEHTA, UCCIeA0BaHUS, TPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHS C Yy4ETOM 3ajgad Mpe3eHTAlud U
0COOEHHOCTEH ayIuTOpUU;

MMOHUMATh M HUCHOJb30BaTh MPEHMYILECTBA KOMAHIHOW M MHAMBHIYaIbHOU pPabOTHI
IIPH pelIeHUH y4eOHbIX MaTeMaTHYECKUX 3a/ay4;

MIPUHUMATD 11eJIb COBMECTHOMN JEATEIbHOCTH, IUIAHUPOBATh OPraHU3AII0 COBMECTHOM
paboThl, pacrpenensTh BHUABI pabOT, OOTrOBapUBATHCA, OOCYXAATh IMPOLECC MU
pe3ynbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B TIPYNNOBBIX ¢opMax paboTel (0OCyxIeHus, OOMEH MHEHHUSIMHU,
MO3TOBbI€ IITYPMbI M APYrH€), BBINOJIHATH CBOK YacTh pabOThl U KOOPAUHUPOBATH
CBOM JICHUCTBUSA C APYrUMU YJIEHAMH KOMAaH/]Ibl, OLIEHUBATh KaYECTBO CBOEro BKJIAJa B
oOLIUI1 MPOAYKT MO KPUTEPUAM, CHOPMYTUPOBAHHBIM YHaCTHUKAMHU B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHHBepcaJbHbIe YUeOHbIE TeiiCTBUS
Camoopranm3anus:

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH, aJTOPUTM pEUIeHHs 3aJaud (WM €ro 4acTb),
BBIOMpATh CMOCOO pelIeHHuss ¢ Y4ETOM MMEIOUIMXCS PEeCypcoB U COOCTBEHHBIX
BO3MOXHOCTEHN, apryMEHTHUPOBaTh U KOPPEKTHPOBATh BapHUaHThl PELIEHUN C y4ETOM
HOBOH MH(pOpPMAIUH.

CﬂMOKOHTpOJ’IL, 3MOLHOHAJIbHBIA HHTEJVIEKT:

BJIaJCTh criocoboamMu CaMOITPOBECPKHU, CAMOKOHTPOJIA MPOHECCa U PE3yJIbTaTa PCIICHUA
MaTeMaTHUYEeCKOM 3aga4u,

13



® [PEIBUJAETH TPYAHOCTH, KOTOPBHIE MOTYT BO3HHMKHYTH IIPH PELICHUH 3a]a4H, BHOCUTh
KOPPEKTHBHI B JICATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB, HAMICHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

® OILICHUBATb COOTBETCTBUE PE3YNIbTATA AEATEIBHOCTH IIOCTABICHHOM LICJIA U YCIIOBUSAM,
OOBSICHATh TPHUYUHBI JOCTHKCHHUS WM HEIOCTIKEHHS IEJIH, HAXOJUTh OLIHOKY,
JlaBaTh OLIEHKY PUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

K xonmy oOyuenumss B 7 KJacce OOYUYaIOMIMIACA TMOJYYHT CJEIYIOIIUE NpPEIMETHBIC
pe3yIbTaThl:

Yuciia v BbIYMCICHUS

BoinonHATh, couerass YyCTHbIE M NHCbMEHHbBIE MPUEMBI, apUPMETHUECKUEe JEHCTBUS C
paloHaIbHBIMU YHCIIAMHU.

Haxonuth 3HaueHHsS YHCIOBBIX BBIPRKEHUN, NPUMEHATh Pa3HOOOpa3HblEe CIOCOOBI U
NpUEMBl BBIYMCICHHS] 3HAUEHUH JPOOHBIX BBIPAKEHUM, COJEpKAUX OOBIKHOBEHHBIE U
JeCSITUYHBIE TPOOH.

[lepexonuTe OT oaHOM (popMbl 3amuicu yucen K Ipyroi (mpeoOpa3oBHIBATH JECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATUIHYIO APOOB).

CpaBHUBaTh U YHOPSAI0UNBATH PAllMOHAJIbHBIE YHCIA.

OKpyrisiTh 4yncia.

BBINOJIHATE NPUKKUIKY W OLICHKY pE3yJIbTaTa BBIYMCICHUM, OLICHKY 3HAYEHUN YHCIIOBBIX
BBIPAKECHUH. BBITTONHATE NEWCTBYS CO CTENIECHAMU C HATYPaJIbHBIMH ITOKA3aTEISIMHU.

IIpuMeHATh IPU3HAKY JEIUMOCTH, Pa3I0KEHUE HA MHOKUATEIN HaTypAJIbHBIX YHCEIL.

PemaTte mNpakTUKO-OPHUEHTHPOBAHHBIE 3aJa4M, CBS3aHHBIE C OTHOIICHHEM BEIINYUH,
IIPONOPLIMOHAIIBHOCTBIO BEJIMYNH, IIPOLEHTAMH, HHTEPIIPETUPOBATE PE3YIbTAThl PELICHHS 33134
C Y4€TOM OTrpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU PACCMaTPUBAEMbIX OOBEKTOB.

AnredOpanyeckue BbIpasKeHU s

Hcnonp3oBath anredpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOEHMs y4eOHOTO MaTepuania.

HaxonuTh 3HaueHust OyKBEHHBIX BBIPAKEHUM IIPU 33JaHHBIX 3HAUCHUSIX IEPEMEHHBIX.

BeinonsaTe npeoOpa3oBaHus 1IEJI0r0 BbIPaKEHUS] B MHOTOUWIEH IPUBEACHUEM I0J00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINOJIHATE YMHOXEHHE OJHOWIEHAa HAa MHOTOWIEH W MHOIOWIEHA Ha MHOIOYIIEH,
IPUMEHATH (POPMYJIBI KBaJpaTa CyMMBbI M KBaJIpaTa pa3HOCTH.

OcymiecTBIATh pa3iokKEHUE MHOTOWICHOB HA MHOMKHUTEIM C IOMOIIBI) BBIHECEHUS 3a
CKOOKH OOIIero MHOKHUTENS, TPYNIUPOBKH ClaraeMblX, MpUMEHEHHUs (PopMysa COKpaméHHOTro
YMHOKEHUS.

[IpumensaTh npeoOpa3oBaHUs MHOTOYJICHOB Ul pEIIeHHs pa3IHuHBIX 33734 M3
MaTEMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIBHOM TPAKTUKH.

Hcnonb3oBaTh CBONCTBA CTENEHEN C HATypalbHBIMH MOKa3aTeIsIMH Ul IpeoOpa3oBaHUs
BBIpaXKCHUM.

YpaBHeHHUS U HEPABEHCTBA
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Pemate nmHeliHBIE ypaBHEHHs C OJHOM IMEPEMEHHOM, NMPUMEHSS IMpaBuia IMEpexoaa OT
HCXOJHOTO YypaBHEHUS K DPABHOCUIBHOMY eMy. IIpoBepsTh, SBISETCS JU YUCIO KOPHEM
YPaBHEHUS.

[TpumensTh rpadguueckre METO bl PH PEIICHUH THHEWHBIX YPABHEHUH 1 UX CUCTEM.

[TonGupath MpuMepsI ap YMCEll, SIBISIONIUXCS PEIICHUEM JIMHEWHOTO YPaBHEHHUS C IBYMSI
[IEPEMEHHbBIMH.

CtpouTh B KOOPAMHATHOM IIJIOCKOCTH TpauK JMHEWHOTO YypPaBHEHUS C JBYMs
MIEPEMEHHBIMHU, MOJIB3YsCh T'Pa(UKOM, TPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHUSI.

Pemrate cuctembl IBYX JIMHEHHBIX YpaBHEHHH C JBYMSI MEPEMEHHBIMU, B TOM YHUCIE
rpaduuecKu.

CocraBiaTh M pemath JUHEHMHOE ypaBHEHHE WM CUCTEMY JIMHEWHBIX YpaBHEHUH IO
YCIIOBUIO 3a/layl, UHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33Jayd TOJyYEHHBIN
pe3ynbTar.

LORIN1700

N300paxkaTh Ha KOOPAMHATHOM MpPsIMOM TOYKH, COOTBETCTBYIOIIME 3aJlaHHBIM
KOOpJIMHATaM, Jy4Hd, OTpPE3KH, WHTEpBalbl, 3aliChIBaTh YHCJIOBbIE TMPOMEXKYTKH Ha
anreOpanveckoMm si3bIKe.

OtmedaTh B KOOPJMHATHOM TIJIOCKOCTHM TOYKU IO 33JaHHBIM KOOpAWHATaM, CTPOUTH
rpaduku muHeRHbIX QyHKUKN. CTpouTh rpaduk GyHKuuu y = [X|.

OnuceiBaTh € TMOMOIIBIO (PYHKIUN M3BECTHBIE 3aBUCUMOCTH MEXAY BEIMYMHAMMU:
CKOPOCTb, BpeMs, pacCTOSIHME, IIeHa, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTEILHOCTb, BpEMS,
00BbEM paboTHI.

Haxonuts 3HaueHre (pyHKIMH 110 3HAYEHHIO €€ apryMeHTa.

[Tonumate rpadudeckuid croco® MpeACTaBICHHUS W aHalW3a WHPOPMAIMH, W3BJICKATh U
MHTEPIPETUPOBATH MHPOPMAIINIO U3 TpaUKOB peaibHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K koHmy oOydyeHuss B 8 kiacce oOydarOmMiiCS TMMOTYYUT CIACAYIOMIHUE TPEIMETHBIC
pe3ynbTaThl:

Yucsia 1 BBIYUCICHUSA

Hcnonp30Barh HavyallbHbIE MPEACTABICHUS O MHOYKECTBE JCHCTBUTEIBHBIX YUCEN IS
CpPaBHEHHUsSI, OKPYTJCHHUS M BBIYMCICHUHN, HM300pa)kaTh AEUCTBUTENbHBIE YWCIA TOYKAMHU Ha
KOOPJIMHATHOM MPSIMOHA.

[IpumensaTh mNOHATHE apU(PMETHYECKOTo KBAJAPATHOTO KOPHS, HAXOIUTh KBaJpaTHbBIC
KOPHH, UCIIOJIb3YS MPU HEOOXOIMMOCTH KaJIbKYISATOP, BHIIOIHATH MpeoOpa3oBaHusl BbIPAXKEHUH,
CoJIepXkKalluX KBaJpaTHbIE KOPHU, UCIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb3oBarh 3amucu OONBIIMX W MalbIX YHMCET C MOMOUIBI0 AECATUYHBIX IpoOei u
creneHel yucna 10.

Anredpanyeckue BbIpasKeHUsI

[IpuMeHSITh MOHSTHE CTENEHH C LeJbIM IOKa3aTelleM, BBIMOJHITH MPeoOpa3oBaHUS
BBIPAKEHUH, COAEPKALNX CTENIEHH C LIEIbIM IIOKA3aTEIIEM.

BhITIONHATE TOXKAECTBEHHBIE MPEOOpPa30BaHUsl PAIMOHANBHBIX BBIPAKEHUH Ha OCHOBE
MpaBWJI JEHCTBUI HaJl MHOTOWIEHAMU U alNreOpandecKuMu JpoOsiMHL.

PacknanpiBath KBapaTHBIA TPEXUIEH HA MHOKUTEIH.

[IpumensaTh mpeoOpa3oBaHUs BBIPAKEHUN [ pEHICHHS pa3IW4yHBIX 3a7ad U3
MAaTEeMAaTHKH, CMEXHBIX TPEIMETOB, U3 peaIbHOMN MPAKTUKHU.

YpaBHeHHUS U HEPABEHCTBA
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Pematp nuHelHble, KBapaTHbIE YPABHEHUS U PALlMOHAJIbHBIE YPAaBHEHUS, CBOJSIIMNECA K
HUM, CUCTEMBI JIBYX YPAaBHEHUH C ABYMS IIEPEMEHHBIMHU.

[IpoBoauTHs MpPOCTENIINE UCCIEAOBAHUSA YPABHEHUM U CUCTEM YPaBHEHHM, B TOM YHCIIE C
IpUMEHEHHEM TIpaUUecKuX TMpeACTaBlIeHUi (yCTaHaBIMBAaTh, MMEET JH YpaBHEHUE WIU
CUCTEMAa YpPaBHEHUM PEILIEHUs], €CJIU UMEET, TO CKOJIBbKO, U IIPOYEe).

[lepexoauTs OT cIOBEeCHOW (OPMYIUMPOBKH 3afadn K e€ anreOpandeckod MOAeTH C
MIOMOIIBIO COCTAaBJCHUSA YPAaBHEHMsSI WJIM CHCTEMbl ypaBHEHHWiIl, HWHTEpIPETUPOBAaTh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJIY4EHHbIN pe3ynbTar.

[IpyuMeHATh CBOMCTBA YUCIIOBBIX HEPABEHCTB AJISl CPAaBHEHUS, OLIEHKHU, pellaTh JIUHEWHbIE
HEpPAaBEHCTBA C OJIHOM MEPEMEHHOM M HUX CHCTEMBbI, JaBaThb I'paUUECKyl0 HLIOCTPALIUIO
MHO>KECTBA PELICHNI HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUHA

[lonumatb W  UCHONB30BaTh  (PYHKIMOHAJIBHBIE TOHATUS U S3BIK  (TEPMUHBL,
CUMBOJIMYECKHE O003HAYECHUs), OMPENENSITh 3HauYeHWE (YHKIIMU IO 3HAUYCHUIO apryMeHTa,
OTIPEIeNATh CBOMCTBA PYHKIMU 1O €€ TpaduKy.

Crpouts rpaduku 3MeMeHTapHbIX PYHKIUN BUJA:

y=k/x, y=x2, y = x3,y = |x|, y = VX, onucbIBaTh CBOMCTBA UHCIOBON (GYHKIMHK MO €&
rpaduky.

K koHmy oOydeHuss B 9 kJacce oOydarOmMICS TMOMYYUT CIACAYIOMHUE TPEIMETHBIC
pe3yIbTaThl:

Yucia u BIYUCTICHUS

CpaBHUBATh U YNOPSAJOYNBATH PALIMOHAIIBHBIC U UPPALIMOHATIbHBIC YHCIIA.

BeimonsaTe apudmMernueckue AEHCTBUS C palMOHAJBHBIMU YHMCIAMHU, COYETasi YCTHBIE U
IIMCBMEHHBIC TPUEMBI, BBIIIOJIHATH BEIYUCICHUS C HPPALMOHAILHBIMY YU CIIAMU.

Haxonuts 3Ha4YeHUs CTENCHEW ¢ LENBIMU NTOKA3aTeIsIMU U KOPHEH, BBIYNCIIATh 3HAYCHUS
YHCJIOBBIX BBIPAKCHHUM.

OKpyryATh [IEHCTBUTENBHBIE 4YMCIIA, BBINOJIHATH NPUKHUIKY Ppe3yibTaTa BBIYMCIICHUH,
OLICHKY YHCJIOBBIX BBIPAXKCHU.

YpaBHeHUs] 1 HEPABEHCTBA

Pemarte nuHEHBIE M KBaJpaTHBIC YPAaBHEHUs, YPABHECHMS, CBOISILIMECS K HHM,
npocTeiie JpoOHO-pallMOHaIbHbIE YPABHEHMSL.

Pemarp cuctemsl IByX JIMHEHHBIX YPABHEHHMM C JBYMs NEPEMEHHBIMU M CHCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OJHO YPAaBHEHUE HE ABJIAETCS JIMHEHHBIM.

Pemate TekcToBble 3ajauM  anreOpandeckUM CIIOCOOOM C IOMOILBIO COCTaBJICHUS
YPaBHEHUS WIM CUCTEMBI IBYX YPAaBHEHU C IByMs IEPEMEHHBIMH.

[IpoBoauTh NMpoOCTENIINE UCCIEN0OBAHNS YPABHEHUN U CUCTEM YPAaBHEHUM, B TOM UYHCIE C
IpUMEHEHHEeM TIpadUuecKux MpeacTaBieHull (ycTaHaBIMBaTb, HMMEET JIM YypaBHEHHE WIIH
crcTeMa YpaBHEHUH pelieHus, eClii UMEET, TO CKOJIBKO, U IIpoYee).

Pemate nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaTh peEIICHUE
HEPABEHCTB Ha YMCIOBOW MPSIMOM, 3allUCHIBATH PELIEHUE C IIOMOIIBIO CHMBOJIOB.

Pemarte cucTeMBl JMHEWHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB, BKIIOYAIOIINE
KBaJ[paTHOE HEPAaBEHCTBO, M300pakaTh pEIIEHUE CUCTEMbl HEPABEHCTB HA YMCIOBOM HPSAMOI,
3alHCHIBATh PELIEHHUE C IOMOIIBI CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA TP PELIEHUH PA3IMUHBIX 3a4a4.

DyHKUUH
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Pacnio3naBate yHKIIMHM HU3y4eHHBIX BHIOB. [I0Ka3bpIBaTh CXeMAaTUYECKU PACIIOJIOKEHHIE Ha
KOOPJIMHATHOM IJIOCKOCTH TpadukoB GyHKuui Buna: Y = kx, y = kx + b, y = k/x, y = ax2 + bx +
C,y =x3,y=1X Yy = |x|, B 3aBHCHMOCTH OT 3HaUCHHH KOIPDUIHEHTOB, OMICHBATE CBOACTBA

GbyHKIUH.

Ctpouth M HM300pakaTh CXEMAaTHYECKU TPaPUKH KBAJPATHUHBIX (DYHKIHIA, OMUCHIBATH
CBOMCTBA KBaAPATHYHBIX (DYHKIHN MO UX TpapHKaMm.

Pacno3naBares  kBaspatnyHyro (QyHKOEo 1o  Qopmyine, TPUBOAUTH  MIPUMEPHI
KBaJ[PaTHYHBIX QYHKIUI U3 pealbHOU )KU3HU, PU3UKH, TEOMETPHUH.

YucJi0BbIE MOCJIE10BATEIbLHOCTH H IPOIPECCHH

PacnioznaBath apupMeTHUECKYI0 U T€OMETPUUECKYIO NMPOTPECCUM MPHU Pa3HBIX crocodax
3aJJaHHUs.

BbINONHATE BBIUMCIEHUSI ¢ UCHOJb30BaHUEM (GOpMYya N-ro 4wieHa apuQMEeTHYecKOd U
F€OMETPUYECKON MPOTrPECCUI, CYMMBI ITEPBBIX N YICHOB.

N300paxkaTh 4iaeHbl NOCIEA0BATEIBHOCTH TOUKAMHU Ha KOOPIUHATHOMN IJIOCKOCTH.

Pematp 3amaun, cBsi3aHHBIE C YMCIOBBIMH IOCTEIOBATENBHOCTIMH, B TOM YHCIE 3aJaud
U3 peasIbHOM JKU3HH (C MCTIOIb30BAaHUEM KaJIbKYIATOPA, HU(PPOBBIX TEXHOJIOTHI).
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IV. TemaTnueckoe NJIaHMPOBaHHE

7 KIIACC
KosuyecTBo yacos DJIeKTPOHHbIE
No 11/i1 HanmeHoBaHMe pa3je/ioB U TeM (uudgposbie)
) IIporpamMmal Bcero KoHTpoabHbIe pagoThI oOpa3oBaTe/bHbIE
pecypchl
1 Yucna u BeUUCICHUs. ParnoHanbpHbIe o5 9 bubmmoreka [{OK
yucna https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
2 Anre0 27 2
FEOPAHHACCIE BHPAKCHIA https://m.edso0.ru/7f415b90
bu6moreka [IOK
3 v 20 2
PABHEHHA 1 HepapercTsa https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
4 Koopawratet u rpadpmii. Gynkiun 24 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
5 IT 0600 6
OBTOPEHHE I 0DODIEHHE https://m.edso0.ru/7f415b90
Hroro: 102 !
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8 KUIIACC

KoaunuyecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LM(pPOBbIE)
KonTtpoibHbie
n/m | nporpamMmsl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsI

q .

1 1esa 1 BBIHCIICHIT 15 Bu6miorexa [JOK https://m.edsoo.ru/7f417af8
KBagparHsle kopHU
q .C

2 YICIIA 1 BRITHCTICHIE LATCTIEHR © 7 1 Bu6miorexa [JOK https://m.edsoo.ru/7f417af8
[IETTBIM TIOKa3aTeIeM
Anreb .

3 e panqevcm? BhipaeHi 5 bubmmoreka [1OK https://m.edsoo.ru/7f417af8
KBagpartsslii TpéxuneH
Anreb .

4 FEOPAIICCINE BLpaEHiA 15 1 bubnuoreka L{OK https://m.edsoo.ru/7f417af8
Anrebpanveckas 1poOb
VY .

5 PABHEHHA 1 HEPApeHCTRa 15 1 bubnuoteka [{OK https://m.edsoo.ru/7f417af8
KBanpaTHbie ypaBHEHUS
0% .

6 PABHCHHA 1 HepanHCTBa 13 1 bubnuoteka I{OK https://m.edsoo.ru/7f417af8
Cucrembl ypaBHEHUN
0% .

7 PABHCHITL 1 HepaBeHcTsa 12 1 bu6mmoreka LIOK https://m.edsoo.ru/7f417af8
Hepasencrtpa
Oynkuuu. OCHOBHBIE IOHATHUS bu6mmoreka LIOK https://m.edsoo.ru/7f417af8
Oynkuuu. Yucnosbie GyHKINH 1 bu6mmoreka LIOK https://m.edsoo.ru/7f417af8

10 [ToBTOpEeHUE M 0000IIECHNE bubnuoteka [{OK https://m.edsoo.ru/7f417af8

6
Hroro: 102
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9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne n/m (uudposbie)
nporpamMmbl Bcero KonTtpoabHbie padoThl
o0pa3oBaTe/ibHbIEPeCYPChI
1 Yucna v Beruncienus. JleicTBUTENbHBIE 9 bubnuotexa [JOK
yucia https://m.edso0.ru/7f419d08
5 YpaBHEHUS 1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnuoteka [JOK
OJHOM MEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubnuorexa [JOK
YpaBHEHUH https://m.edso0.ru/7f419d08
bu6moreka [IOK
4 b .H 16 1
paBHeHUs U HepaBeHcTBa. HepaBeHcTBa httos://m.edsoo.ru/7f419d08
bu6moreka [IOK
5 O 16 1
S https://m.edso0.ru/7f419d08
bu6mmoreka [JOK
6 YucnoBbie MOCIEI0BATEILHOCTH 15 1 httos://m.edsoo.ru/7f419d08
7 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3AIIHS 18 1 bu6mmoreka [JOK
3HaHUUI https://m.edso0.ru/7f419d08
Hroro: 102 6
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