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HHOACHUTEJIbBHAA 3AIINCKA

[Tporpamma 1o anreGpe Ha ypOBHE OCHOBHOTO 0OOIIeT0 0Opa3oBaHUs MOATOTOBIIEHA HA OCHOBE
drocC 000, OOIl 000, Konuenmuu npenoaaBaHus marematukun B Poccuiickoit ®Denepanuu
(yTBepkaeHa pacniopsbkeHueM [IpaBurtensctBa Poccuiickoit denepanuu ot 9 anpenst 2016 © Ne 637-
p), (emepanmpHOil pabodyeil mporpaMMmbl BOCIHUTaHHUSA, C YYETOM pacmnpeAeNEéHHBIX IO Klaccam
MpoBepsEMBbIX TpeOOBaHW K pe3ysibTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTENbHON MPOrpaMMBbI
OCHOBHOT'O 00111ero 00pa3oBaHMUs.

[TosicauTenpHas 3amucka OTpakaeT oOIMe IeNd M 33JaYyd W3Y4YeHHs aireOpbl, MeCcTo B
CTPYKTYype Yy4eOHOro IjiaHa, a TakKe MOAXOAbl K 0TOOpY COACpKaHUS U OINPEACIICHUIO TIIAHUPYEMbIX
pe3yJIbTaTOB.

Copnepxanrie oOyueHUS pPacKpbIBaeT COJAep)KaTeJIbHbIe JIMHUHU, KOTOpbIE MpeasaraioTcs ajs
00s13aTeTFHOTO U3YUYCHHS B KOKIOM KJIacCe Ha YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHMUs.

[Inanupyemble pe3ynbTaThl OCBOCHHUS MPOrpaMMbl IO airedpe BKIIOYAIOT JIMYHOCTHBIE,
MeTanpeMeTHbIE Pe3yIbTaThl 32 BECh epro 00YUYEeHHsI Ha YPOBHE OCHOBHOI'O 00IIIero 00pa3oBaHus,
a TaKKe MPEJIMETHBIC TOCTHKEHHS 00yUaIoIerocs 3a Kax bl o1 00y4eHuU .

PaGouass mporpamma mo anrebpe mist 7 «b» Kiacca cocTaBiieHa HAa OCHOBE CIIEIYFOIIMX
JIOKyMEHTOB:

o ®enepanbHbiii 3akoH OT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepanum» ¢
y4€TOoM H3MEHeHuM, BHECEHHBIX [Ipukasom Munnpocsemenus ot 31.07.2020 Ne 304 (B
penakiuu oT 04.08.2023 Ne 479-D3).

e (OOmactHoil 3akoH «O06 obpazoBanuu B PoctoBckoit obmactm» ot 14.11.2013 Ne 26-3C (B
penakiuu ot 24.01.2023 Ne 824-3C).

e [Ipukaz Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxkaenun Ilopsaka opranu3anuu u
OCYIICCTBIICHUS 00pa30BaTEIIbHON JCSATENFHOCTH TI0 OCHOBHBIM  001Ie00pa3oBaTeIbHBIM
mporpaMMaM — 00pa3oBaTeIbHBIM IPOrpaMMaM HaYyalbHOTO OOIIET0, OCHOBHOTO OOIIEro u
CpeIHero o0Iero oopa3oBaHUsD.

o [Ipukaz MunucrepctBa mnpocBemeHuss P® ot 21.09.2022 Ne 858 "OO yrBepxaeHUU
denepanbHOTO TEpevHs Y4YeOHHWKOB, MAOMYMIEHHBIX K WCHOJIB30BAHUIO TIPU peaTH3aliH
MMEIOIINX TOCYIAPCTBEHHYIO aKKPEAUTAIINIO 00pa30BaTEeIbHBIX TPOTrPaMM HAYaJIbHOTO OOIIIETO,
OCHOBHOTO OOIIIETO, CpelHero oO0IIero o0pa3oBaHUS OPraHU3AlUSIMHU, OCYIIECTBISIOIINMHU
00pa3oBaTeNbHYIO0 JCATEIBHOCT W YCTAHOBICHUS TMPEACIBHOTO CpPOKa HCTOIb30BAHUS
UCKJTIOUEHHBIX YUeOHUKOB".

e [Ipukasz Munnpocsemenus: Poccun ot 31.05.2021 Ne 287 «OO0 yTBep)acHHH (eaepaTbHOTO
roCy/IapCTBEHHOTO 00pa30BaTeNIbHOTO CTaHAapTa OCHOBHOTO 00IIIEero 00pa3oBaHUs».

e [Ipukaz Munnpocsemienuss Poccun ot 18.05.2023 Ne 370 «O06 ytBepxkaeHuu ¢eaepaibHON
o0pa3oBaTenpHO IPOrPaMMBbl OCHOBHOTO OOIIIETO 00pa30BaHUM.

o ®depaepanbHas pabodass mporpaMma BOCIUTaHHS s OOIIE0O0pa3oBaTENbHBIX OpraHU3alui
(omoOpena pemieHneM (eneparbHOTO y4eOHO-METOAMYECKOTO OOBESIUHCHHSI TI0 00IeMy
oOpazoBanmi0, IPOTOKONT OT 23 utons 2022 1. Ne 3/22).

e [locranosneHue ['71aBHOrO rocygapCTBEHHOrO CaHMTapHOro Bpada Poccuiickonn denepauuu ot
28.09.2020 r. Ne 28 "OO6 ytBepkaenun canutapHbix npasun CII 2.4. 3648-20 "CanutapHo-
SMHUIEMHUOJIOTUYECKHE TPeOOBAaHUS K OpraHU3alMsM BOCIUTAHUS UM OOy4YeHHs, OTIbIXa U
0370POBJICHHS JIETEN U MOJIOJIEKU".

e [locranoBnenue [naBHOrO rocymapcTBEHHOTO caHMTApHOTO Bpaua Poccuiickoit @enepanuu OT
28.01.2021 Ne2 «O6 ytBepxknennu CanlluH 1.2.3685-21 «['wurueHnveckrue HOPMATUBHI W
TpeboBaHus K oOecrieueHHt0 0e30MmacHOCTH W (Wian) OE3BPEAHOCTH JUIsl YejoBeKa (haKTOpOB
cpenbl OOUTaHUSD.



e OcHoBHas oOpa3oBaTenbHas MpOrpaMMa OCHOBHOTO OOIIEro oOpa3oBaHMs, YTBEpXKAEHHAs
npuka3zom aupekropa ot 31.08.2023 Ne 520.

e VueOnsiit mman MAOY «Jlumeit Ne 11» na 2023-2024 yueOHBIN TOJ, YTBEPKAEHHBIA PUKA30M
nupekropa ot 31.08.2023 Ne 520.

e [lonoxenue o pabGouelr mnporpamme MAOY «Jluumeir No 11», yTBepKIEHHOE INPUKA30M
nupektopa oT 10.08.2023 Ne 497,

OBHLIAS XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA
«AJI'EBPA»

Anrebpa sBISEeTCS OJHUM U3 OINOPHBIX KypCOB OCHOBHOTO oOOIIero oOpa3oBaHus: OHa
o0ecrieunBaeT M3y4YeHUE APYTUX TUCHUIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK M TYMaHHUTapHOTO
IIUKJIOB, €€ OCBOEHHE HEOOXOIMMO Ui TMPOJODKEHHUS O0Opa3oBaHUS M B TIOBCEJIHEBHOW JKW3HHU.
Pa3Butue y oOydaromuxcs Hay4HbIX MPEACTABICHUHN O MPOUCXOXKACHUN U CYIIHOCTU aaredpanyeckux
abcTpakuuif, cnocode OTpa’keHUs MaTeMaTHYeCKON HayKoW SIBIEHHH W MPOLECCOB B MPHUPOJE U
oO11ecTBe, poJIM MATEMaTHYECKOTO0 MOAECIMPOBAHUS B HAYYHOM MMO3HAHUU U B MPAKTUKE CIIOCOOCTBYET
(GbOpMHUPOBAHHIO HAYYHOTO MHUPOBO33PEHHUS U KaueCTB MBIIUICHUS, HEOOXOAUMBIX AJIs aJanTali B
coBpeMeHHOM u(poBoM ob1iecTBe. M3yueHne anreOpsl o0ecrieunBaeT pa3BUTHE YMEHHUS HAOII01aTh,
CpaBHUBATh, HaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIUICHUS, CHOCOOHOCTH
apryMEHTHPOBAaHHO OOOCHOBBIBaTb CBOM JEHCTBHS M BBIBOJBI, (DOPMYyIHUPOBATH YTBEPKACHUSI.
OcBoeHue Kypca aireOpbl 0OecreurBaeT Pa3BUTHUE JIOTMUECKOTO MBIIUICHUS OOYYaroIIMXCA: OHH
UCIIONB3YIOT JEOYKTHUBHbIE M WHIYKTHBHBIE pacCyKIEHHs, 0000IleHne | KOHKPETH3AlUIo,
aOcTparupoBanue u aHamoruro. OOydeHume anreOpe MPEanoyiaraeT 3HAYUTEIbHBIH  00BEM
CaMOCTOSITENILHOM eATEeIHbHOCTH 00yYaIOIIUXCs, TOATOMY CAMOCTOATEIbHOE PEIlIeHUE 3aa4 SBISIETCS
peanuzanuen AesTeNbHOCTHOTO MPUHITUIA O0yUYeHUS.

B crpykrype mporpammbl yueOHOTO Kypca «Anredpay» Aisi OCHOBHOTO O0IIero oOpa3oBaHUS
OCHOBHOE MECTO 3aHMMAIOT COJepXKaTelbHO-METOUYECKUEe JHUHUM: «Yucna W BBIYUCICHUIY,
«AnrebpanuecKkue BBIpAXKECHUS», «YpaBHEHUS WM HepaBeHCTBa», «DyHkmmm». Kaxmas w3 stux
COJIepKATEIbHO-METOTUYECKUX JIMHUN DPa3BUBACTCS HA MPOTSDKEHUHM TPEX JIeT HM3YYEeHHUs Kypca,
B3aMMOJICHCTBYS C JPYrMMH €ro JuUHUSAMH. B Xoje wu3yudeHus ydeOHOro Kypca oOOydaroummcs
NPUXOINUTCS JIOTHYIECKH PACCYXkIaTh, MCIIONB30BaTh TEOPETHKO-MHOKECTBEHHBIN SI3BIK. B cBs3M C
3TUM B TporpamMmy Y4yeOHOTO Kypca «AnredOpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH,
MIPEJICTABICHHBIE BO BCEX OCHOBHBIX pa3lielaxXx MaTeMaTHYecKOro oOpa3oBaHUS M CIOCOOCTBYIOIINE
OBJIQICHUIO O0OYyYalOMIMMHUCS OCHOB YHHMBEPCAJIBLHOI'O MaTeMaTHYeCKOro s3bika. ConmepkaTenbHOH U
CTPYKTYPHOM OCOOEHHOCTBIO yUeOHOTO Kypca «Anredpay sBISETCS €ro MHTErPUPOBAHHBIN XapakTep.

Conepxanne nuHUH «Yucla W BBIYUCICHHUS» CITY’)KAT OCHOBOHW IS JallbHEWINETO H3YYCHUs
MaTEMaTHKH, CIIOCOOCTBYET PA3BUTHIO y OOYYAIOIIMXCS JIOTHUECKOTO MBIIIICHHUS, (HOPMUPOBAHHIO
YMEHHUSI TOJIb30BaThCS AITOPUTMAMH, a TaK)Ke MPUOOPETEHHUIO MPAKTUUECKUX HAaBBIKOB, HEOOXOIUMBIX
JUTS TIOBCETHEBHOM JKM3HU. Pa3BUTHE MOHATHS O YMCIIe HA YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs
CBA3aHO C pAlMOHATBHBIMU W HPPAIHOHAIBHBIMU YHCIAMH, (HOPMHPOBAHHEM IMPEACTABICHUA O
JNEHCTBUTENLHOM 4YHCIIE. 3aBEpIIEHUE OCBOCHMS YHCIOBOW JIMHUM OTHECEHO K CpeqHeMy oOOIIeMy
00pa3oBaHMUIO.

CogepxaHrie IBYX anreOpanuecKux JTUHUN — « AnreOpandeckie BhIPpOKEHUs» U «YpaBHEHHS U
HEPAaBEHCTBa» CIOCOOCTBYET (OPMUPOBAHMIO Y OOyYaroIIMXCS MaTeMaTH4ecKoro ammapara,
HEOOXOIMMOTO ISl pelIeHUs 3aJad  MaTeMaTUKH, CMEXHBIX TPEIMETOB M  MNPaKTHUKO-
OPUEHTHPOBAaHHBIX 3amad. Ha ypoBHe ocCHOBHOro ooOmero oOpa3oBaHHsl y4YeOHBI MaTepual



IPYNIUpPYETCs BOKPYT PALMOHANBHBIX BbIpaKeHUH. Anredpa JeMOHCTPHPYET 3HaYCHHE MaTeMaTHUKU
KaK SI3bIKa JUIsl TIOCTPOEHUS] MaTeMaTHUECKUX MOJIEJEH, OnucaHusl IPOLECCOB U SIBICHUN peallbHOTO
mupa. B 3amaum oOydeHus anreOpe BXOIAT TakXke JalibHEHIee pa3sBUTHE alNTOPUTMHUYECKOTO
MBIIUIEHHUS, HEOOXOIMMOro, B YAaCTHOCTH, JUIsI OCBOEHHMsS Kypca HH(OpPMAaTUKHU, U OBJIaJIeHUE
HaBbIKAMU JIEAYKTUBHBIX paccyxieHuil. IlpeoOpazoBaHne CUMBOJIBHBIX (QOPM CHOCOOCTBYET
pa3BUTHIO BOOOpaKEeHHUsI, CHOCOOHOCTEH K MaTeMaTHYeCKOMY TBOPUECTBY.

Cognepxanrie (QyHKIMOHATBHO-TpapUUECKON TUHUHM HAIEICHO Ha TMOJy4YeHHe O00y4aroImuMUCs
3HAHUNA O (DYHKIUSAX KaK BaKHEWIIEH MaTeMaTHYeCKOW MOJENM IS OMHUCAHUS U HCCICIOBAHUS
pa3sHOOOPAa3HBIX MPOLECCOB U SIBICHUM B MpHpoje U obmecTBe. M3yueHne mMaTepuana criocoOCTByeT
Pa3BUTHIO Yy OOYYarONIMXCS YMEHHs HCIOJBh30BATh DPA3UYHBIC BBIPA3UTEIBHBIE CPENICTBA SI3BIKA
MaTeMaTHKH — CJOBECHBbIC, CHMBOJMYECKHE, TpaduuecKkue, BHOCUT BKJIad B (opMupoBaHHe
MIPEACTABICHHUI O POJIM MAaTEMATUKH B Pa3BUTUN LUBWIN3ALUU U KYJIbTYPBI.

CornacHo yuyeOHOMY IulaHy B 7-9 Kilaccax u3ydaercsi y4eOHbIM Kypc «Anredpa», KOTOPBIN
BKIIIOUAET CIEAYIONIME OCHOBHBIE pa3JieNbl coaepkaHus: «Uucna u BEIYUCICHUS, «AJredpandeckue
BBIPXKECHUS», « Y PABHEHUS U HEPABEHCTBA», «DYHKIINI.

HEJIN U3YYEHUSA YYEBHOI'O IPEJIMETA «MATEMATHUKA»

OnHO U3 OCHOBHBIX LieJIel M3yUYeHHs anreOphl SBISIETCS pa3BUTHE MBIIUICHUS, MPEXKIEC BCETO
dbopmupoBaHre aOCTPAKTHOTO MBIIUICHUS. B mporecce u3ydeHnus anreopsl GOpMHUPYETCS JIOTHIECKOE
U QITOPUTMHYECKOE MBIIUICHHE, a TaKXKe TaKhe KadecTBa MBIIUICHHS, KaK CHJa W THOKOCTH,
KOHCTPYKTUBHOCTh M KPUTHUYHOCTh. [l amanTanuu B COBPEMEHHOM HH(POPMAIIMOHHOM O0IIecTBe
BaXHBIM (pakTOpOM sBIIsIeTCS (HOPMUPOBAHME MATEMATHUYECKOTO CTHIISI MBIIUICHHUS, BKIIOYAIOIIETO B
ce0s MHAYKLUIO U JeAyKIHI0, 0000IIEeHHe U KOHKPETU3ALUIO, aHAJIU3 U CUHTE3, KIACCU(PHUKAIMIO U
cucTeMaTH3alnio, abCTparupoBaHue M aHAJIOTHUIO.

OOyuenune anrebpe [a€T BO3MOXHOCTh IIKOJbHUKAM HAyuYUThCS IUIAHUPOBATH  CBOIO
NeSITeIbHOCTh, KPUTUYECKU OLIEHUBATDH €€, IPUHIUMATh CAMOCTOSITEIIbHBIC PEIICHHS, OTCTAUBATh CBOU
B3TJISABI M YOSKICHUSI.

B mpomecce wu3ydeHuss anreOpbl IIKOJIBHWKHA Y4YaTcsl W3jaraTh CBOW MBICTH SICHO U
WCYEPIBIBAIOIIE, MPHOOPETAIOT HABBIKM YETKOTO M TPAMOTHOTO BBIMIOJHEHUS MaTeMaTHYECKUX
3anuceid, MpU 3TOM HCIOJIB30BaHHWE MAaTEMaTHUYECKOTo s3bIKa MO3BOJIET pa3BUBATh Yy YydalUXcs
IPaMOTHYIO YCTHYIO U TUCBMEHHYIO PEYb.

3HAaKOMCTBO C UCTOPHUEH pa3BUTH anreOpbl Kak HaAyKd (GOPMUPYET y YUALIUXCS MpeACTaBICHUs
00 anredpe Kak 4yacTH 00Ie4eI0OBEYECKON KYJIbTYpHI.

3HAUUTEIbHOE BHUMAaHHME B HU3JIO)KEHUU TEOPETUUYECKOrO0 MarTepuajia Kypca YJensercs €ero
MOTHBAIIUH, PACKPBITHIO CYTH OCHOBHBIX MOHSTHM, uaeil, MeronoB. OOydyeHHe MOCTpPOeHO Ha Oasze
TEOpUHU Pa3BUBAIOIIETO OOYYEHHsSI, UYTO JOCTHTaeTCsi OCOOCHHOCTSIMU H3JIOKEHUS TEOpPETHUYECKOIo
MaTepuana M YIpaKHEHUSMU Ha CpaBHEHHWE, aHallu3, BbIAEICHUE TJAaBHOTO, YCTAHOBIEHHE CBS3EH,
KIaccudukanuio, obolmeHne u cucreMatusanuioo. Oco00 aKIEHTUPYIOTCS COJEp)KaTeNbHOE
pacKphITHE MaTEMaTHYECKUX MOHSATHH, TOJKOBaHHWE CYHUIHOCTH MAaTEeMaTH4YEeCKHUX METOJOB M 00jacTu
UX TPUMEHEHUs, TEMOHCTpaIs BO3MOXXHOCTEH NMPUMEHEHHUsI TEOPETHUECKUX 3HAHWM I pelieHUs
pa3HOO0Opa3HBIX 3a/a4 MPUKJIAJHOTO XapaKTepa, HallpUMep PEIIeHHs TeKCTOBBIX 3a/1a4, JCHEXKHBIX U
NPOICHTHBIX PacuéTOB, YMEHHUE TOJIb30BATHCS KOIUYECTBEHHOW HMH(MOpMAaIMel, MpeaACcTaBICHHOW B
paznuuHbiX ¢dopMax, ymeHue uurtath Tpaduku. Oco3HaHue OOUIEro, CYIIECTBEHHOTO SIBJISETCS
OCHOBHOM 0a30i aJisi perieHus] ynpakHeHud. BakHO MPUBOIUTE JNETaNbHBIC MOSCHEHUS K PEIICHUIO



TUIOBBIX YNPAXHEHUH. DTHM pPACKPBIBAETCS CYTh METOAA, MOAXOAA, MPEAJIAraercs ajJropuTM WIN
IBPUCTUYECKAs CXEMa PEIICHMs] YIIPAKHEHUI ONPEIEIEHHOTO TUIIA.

MECTO YYEBHOI'O ITIPEMETA «MATEMATHUKA» B YYHEBHOM IIJTAHE

B cootBerctBun ¢ o6HOBIEHHBIM PI'OC OOO yuebHbIM mpeamer «Anredpa» BXOAUT B
npeaMeTHyo obnacth «MareMaTHka» U ABJIsIeTCs 00s3aTeNbHBIM Ui n3ydeHus. O0Iee 4nucio 4acos,
OTBEJICHHBIX Ha U3y4eHHe npenmeTa «Anredpay, coctaBiseT B kiacce — 102 yaca (3 gaca B Henielnto).

B 7 xmacce «b» B pamkax OpraHm3allMM KOHTPOJSA 3a peajau3alueil MporpaMMbl UCHOJIb3YHOTCS
CJICTYIOIINE BUIBI TUCHMEHHBIX pa0oT: mpakTHdeckas padora (4), KOHTpoabHas padota (4).

VYuyebHas nmporpamma paccuutana Ha 102 yaca.

Pabouast mporpamma 1o kypcy «Anredpa» B 7 kiacce «by» cocraBieHa B COOTBETCTBUU C Y UEOHBIM
IUTAHOM, KaJIeHJapHbIM Y4eOHBbIM TpadUKOM M pacnucaHueM Yy4eOHbIX 3aHsATHid Ha 2023-2024
yueOHbIN roa 1 peaausyercs 3a 100 yacos.

CoxkpaiieHre Ha 2 yaca OCyLIECTBIIEHO 3a CUET YaCOB UTOTOBOTO IIOBTOPEHUS.

COJEPKAHUE YYEBHOI'O ITPEJIMETA

Yuciia ¥ BbIYUCICHUSA

JpoOu OOBIKHOBEHHBIE M JCCATUYHBIC, MEPEXO] OT OJHOW (OPMBI 3amucu JIpoder K JIpyroil.
IlonsiTME panMOHANBHOIO 4YHUCIA, 3allCh, CPABHEHUWE, YIOPSAJOYMBAHWE PALHMOHAIBHBIX YHCEI.
Apudmernueckue EHCTBUS C palMOHATIBHBIMH YHCIaMU. Pemenne 3a1a4 U3 peaabHOl MPaKTUKKA Ha
4acTH, Ha IpoOH.

CreneHb ¢ HaTypalbHBIM IOKa3aTeleM: OIpe/ieleHne, Ipeodpa3oBaHUE BHIPAXKEHUN Ha OCHOBE
oTpeieNIeHus], 3auch 00abIUX ynceln. [IponeHTsl, 3anuch NpoLEeHTOB B BUJE ApoOu U Ipodu B BUJE
IIPOLEHTOB. TpH OCHOBHBIE 3a/1a4y HA IIPOLICHTHI, PEILICHUE 3a1a4 U3 PEAIbHON TPAKTHKH.

IIpuMeHeHne NPU3HAKOB ACIIMMOCTH, PA3JIOKEHNUE HA MHOKUTENIN HAaTyPAJIbHBIX YUCEI.

PeasibHbIe 3aBUCIMOCTH, B TOM YHUCIIE TIpsiMasi 1 0OpaTHasi MPONOPIUOHAIBHOCTH.

Auredpanyeckue BbIpasKeHHs

IlepemeHHbIE, YWCIIOBOE 3HAYECHHE BBIPAXKECHHUS C TEpEeMEHHOW. JlomycTUMBblE 3Ha4YEHHUS
nepeMeHHbIX. [IpeacraBieHue 3aBUCUMOCTH MEXIY BEIMYMHAMHU B BUAe (opMyJbl. BerauciaeHus no
dopmynam. [IpeoOpa3oBanre OyKBEHHBIX BBIPAKEHHH, TOXKIECTBEHHO PaBHbIE BbIpAaXXEHHUs, MpaBuia
npeoOpa3oBaHUsl CYMM U NpPOM3BEACHUH, MpaBWila PACKPBITUS CKOOOK M MNPUBEIECHUS IMOJOOHBIX
CJIaracMsIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10OKa3aTeJIEM.

OpHowieHbsl M MHorouneHsl. CreneHb MHOrowieHa. CroXeHHe, BBIYMTAHUE, YMHOMKEHHUE
MHOTOWIEHOB. DOpPMyJIbI COKPAIEHHOIO YMHOXKEHUS: KBAAPAaT CYMMBI U KBaapar pa3HocTu. PopMmyna
Pa3HOCTHU KBaApaToB. Pa3iioxkeHne MHOTOWIEHOB HA MHOKUTEIIN.

YpaBHeHusI 1 HEPABEHCTBA

VYpaBHeHHE, KOpEHb ypaBHEHHUS, INpaBuja MpeoOpa3oBaHUs YpaBHEHHs, PaBHOCHIBLHOCTH
YpPaBHEHUH.

JIuneliHOE ypaBHEHHE C OJHOM NEPEMEHHOM, YMCIO KOPHEH JMHEMHOIO YpaBHEHMs, PELICHHE
JUHEWHBIX ypaBHeHHH. CocTaBieHHE YpaBHEHUI IO YCIOBHIO 3a7auu. PenieHne TEKCTOBBIX 3a1ay C
MIOMOILBIO YPAaBHEHHM.

JluHeiiHOe ypaBHEHHWE C JBYMsI NEpeMeHHBIMH H ero rpaduk. Cucrema IBYX JIMHEHHBIX
yYpaBHEHHUH C ABYMsI IEpEMEHHBIMU. Perienne cucreM ypaBHEHMI criocoOOM MOACTaHOBKHU. [Ipumepsl
pEILIEHUS TEKCTOBBIX 3a/1a4 C IIOMOILBIO CUCTEM YPaBHEHHM.



DOyHKUNH

Koopannara Toukn Ha npsmoi. Uucnossle npoMexyTku. PaccrosHue Mexay AByMsl TOUYKaMHU
KOOPJIMHATHOM IIPSIMOMA.

[IpssmoyromnpHast cuctema koopauHaT, ocu Ox um (Oy. AlGcmucca W opAuHATa TOYKH Ha
KOOpAWHATHOH 1ockocTh. [Tpumeps! rpadukoB, 3aganubix popmynamu. YTeHne TpagikoB peabHBIX
3aBucumoctell. [lonarue ¢pynkuuu. I'padux ¢pynkuuu. CoiictBa ¢pyHkumid. JIuneitnas QyHkuus, eé
rpaduk. ['padux dynknun y = [x|. ['paduyeckoe perenne TUHEHHBIX YpaBHEHHM U CUCTEM JIMHEWHBIX
YPaBHEHHHU.



IIVTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATBHI
JIMHHOCTHBIE PE3YJIBTATHI

JInuyHOCTHBIE  pe3yJbTAThl  OCBOGHHUS  NporpamMmbl  y4yeOHOro  Kypca  «Asredpar
XapaKTepU3yIOTC:

1) narpuoTHYeCcKOe BOCIIUTAHHE:

MPOSIBIIEHUEM HMHTEpeca K MPOILUIOMY U HACTOSIIEMY POCCHUHCKOM MaTeMaTHKH, IIEHHOCTHBIM
OTHOIIEHUEM K JOCTHKEHUSM POCCHUHUCKUX MATEMATUKOB M POCCUHCKOM MAaTeMaTUYECKOM IIKOJbI, K
WCTIONTb30BAHUIO ATHX JOCTH)KCHUN B JPYTHUX HayKax M MPUKIAJHBIX chepax;

2) rpa:kaIaHCcKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHHIO OOS3aHHOCTEH TpaxKAaHMHA M peaju3alid ero Ipas,
MPEJICTABICHUEM O MAaTEMaTHYECKMX OCHOBaX (YHKIIMOHHUPOBAHUS PAa3IHYHBIX CTPYKTYp, SIBJICHHIA,
MpOIIeTyp TPaKIaHCKOTO OO0IIecTBa (HAmpuUMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKIICHHUIO
ATHYECKUX TPOOJIeM, CBSA3aHHBIX C MPAKTHYECKUM MPUMEHEHHEM JOCTIKCHUN HAyKH, OCO3HAHUEM
BaXHOCTU MOPAIbHO-3TUYECKUX MPUHIIUIIOB B JEATEILHOCTH YUEHOTO;

3) TpyaoBOE BOCHIUTAHHE:

YCTAaHOBKOW Ha aKTHBHOE Yy4YacTHE B PEIICHUH NPAKTHYECKUX 3aJa4 MaTeMaTHYeCKOU
HaIpPaBJICHHOCTH, OCO3HAHHUEM BAXHOCTH MAaTEMaTHYECKOTO OOpa30BaHUS HA MPOTSKEHUU BCEH
JKU3HM I YCTIENTHOW TpOo(eCCHOHATbHON ACSATENHPHOCTH M Pa3BUTHEM HEOOXOAUMBIX YMEHUH,
OCO3HAaHHBIM BHIOOPOM M TMOCTPOCHHEM HHIUBUAYATbHOW TPACKTOPUM OOpa30BaHUS U KUIHECHHBIX
TUTAHOB € YYETOM JIMYHBIX UHTEPECOB M OOILECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCIMTAHME:

CIIOCOOHOCTBIO K SMOIIMOHAIBHOMY U 3CTETUYECKOMY BOCTIPUSTHIO MaTEMaTHYECKHX OOBEKTOB,
3a/1a4, PeIIeHU, pacCyKICHUN, YMEHUIO BUIETh MATEMATHUE€CKIE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUS:

OpPHUEHTAlIMEH B JCATEIHPHOCTH HA COBPEMEHHYIO CHCTEMY HAY4YHBIX TMpEICTaBICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS  4YEJIOBEKa, TMPUPOJALI U  0OIIecTBa, MOHUMAHHEM
MaTeMaTHUYeCKON HayKu Kak cepbl YeTOBEUECKON eATeIbHOCTH, ITAOB €€ Pa3BUTUS U 3HAUHUMOCTH
JUTSL pa3BUTHUSL LIUBWIIM3AIMM, OBJIAJIEHUEM SI3BIKOM MaTEeMAaTHKH M MaTeMaTHYeCKOH KyJIbTypoil Kak
CpPEACTBOM TIO3HAHUST MHpa, OBJAJACHUEM NPOCTEUIIMMU  HAaBBIKAMU  HCCIEAOBATENIbCKOM
JEeSITeNIbHOCTH;

6) ¢usuueckoe BocnuTaHue, (POPMHPOBAHUE KYJLTYPbI 30POBbSi U 3MOLHMOHAJIBLHOIO
Os1aronmosy4usi:

TOTOBHOCTHIO TIPUMEHITh MaTEMaTHYECKHWE 3HAHHUS B WHTEPECax CBOETO 370POBBS, BEICHUS
3I0pOBOrO0 OOpa3a >KHU3HHU (370pOBOE THUTaHWE, COATAaHCUPOBAHHBIA PEXUM 3aHATHH U OTABIXA,
perynspHas ¢pu3nyecKas akTUBHOCTh), C(hOPMHUPOBAHHOCTHIO HAaBbIKA peQuIeKCHH, TPU3HAHIUEM CBOETO
IpaBa Ha OIMOKY U TaKOT'o K€ MpaBa JIPYroro 4eJIoBeKa;

7) 3K0JIOTMYECKOe BOCIIUTAHHUE:

OpUEHTalllel Ha TNPUMEHEHHEe MaTeMaTHYeCKUX 3HAHMW AN pelleHus 3aaad B o0rjactu
COXPaHHOCTH OKpYXKalolllel Cpe/ibl, INTAHUPOBAHUS MIOCTYIIKOB U OIICHKU UX BO3MOXHBIX MOCJIEICTBUMA
JUTSL OKPY KArOIIel Cpe/ibl, OCO3HAHHEM TJI00ATBLHOTO XapaKTepa IKOJIOTUISCKUX MPOoOJIeM u MyTel ux
peIIeHUS;

8) ananTanus K N3MEHAIIUMCS YCJIOBUAM COUMATbHOW M NPUPOTHOM Cpeabl:



TOTOBHOCTBIO K JEMCTBUSM B YCJIOBHMSIX HEOIPEIEIEHHOCTH, IOBBILIEHUIO YPOBHSA CBOEU
KOMIIETEHTHOCTH Yepe3 MPAaKTUUYECKYIO JAESITeIbHOCTh, B TOM UHCJIE YMEHHUE YUUThCS Y APYTHUX JIIOJIEH,
nproOpeTaTh B COBMECTHOU JEATEIbHOCTH HOBBIC 3HAHUS, HABBIKK U KOMIIETECHIIUNU U3 OIBITA IPYTHX;

HEOOXOJUMOCTBI0O B (POPMHUPOBAHMHM HOBBIX 3HAaHUN, B TOM 4Hcie (GOpPMYyJIUPOBATH HUIACH,
MOHSTHSA, TUNOTE3bl 00 00BEKTax W SBJICHHUSIX, B TOM YMCJIE DAaHEEe HEU3BECTHBIX, OCO3HABATh
nedUIUTHl COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAIHIO KaK
BBI30B, TpPEOYIOUIM KOHTpPMEpP, KOPPEKTHPOBATh IPHHUMAEMble pELICHUs U  JCHCTBUS,
(bopMyIMpPOBATH M OLICHUBATH PUCKHU M MOCIEICTBHS, (HOPMUPOBATDH OIIBIT.

METANPEAMETHBIE PE3YJIbTATBI
Ilo3HaBaTe/IbHBIE YHUBEPCAJIbHBbIE YUeOHbIe JeiicTBUS
Bba3oBble JJoruyeckue aeiicTBUSA:

® BBIBIATH U XapaKTEPU30BATHh CYIIECTBEHHbIC MPU3HAKA MaTEeMaTHYECKUX OOBEKTOB,
MOHSATUH, OTHOWICHWHA MEXIy TMOHATUAMH, (OPMYITUPOBATH OIMPEIACICHHUS TTOHSITHH,
yCTaHABIUBATh CYIIECTBEHHBIH MpPU3HAK KiIacCHU(PHUKAIMM, OCHOBAHUSA sl O0O0OOIICHUS W
CpaBHEHUS, KpUTEPHUH TIPOBOJUMOTO aHAJIHN3a;

® BOCIPUHHUMATH, (HOPMYJIUPOBATH U TNPEOOPA3OBBIBATH CYXKACHUS: YTBEPAUTCIBHBIC |
OTpHUIIaTeIbHBIC, CIMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

® BBIIBJIATH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3W M TMPOTHUBOpeuUrs B (akTax,
JTAHHBIX, HAONIOJACHUSAX MW YTBEPXKICHHUAX, TpeajiaraTb KPUTEPUH JJIS  BBISBICHUS
3aKOHOMEPHOCTEHN U IIPOTUBOPEUHIA;

e JleNaTh BBIBOJBI C HCIIOJIB30BAHWEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX W WHIYKTHBHBIX
YMO3aKIIOUEHUH, YMO3AKIIOUECHHUI 110 aHAJIOTHH;

e pa3dmparh JI0Ka3aTEIIbCTBA MAaTEMAaTHYECKHX YTBEPXKACHHH (TpSMbIE W OT IMPOTHBHOTO),
MPOBOANTH CAMOCTOSITEIHHO HECIOXKHBIE JOKAa3aTelIbCTBA MaTeMaTHYeCKHX (DaKToB,
BBICTpAaWBaTh apTyMEHTAIMIO, TPUBOAWTH MPUMEPHl U KOHTPHPUMEPHI, OOOCHOBBIBATH
CcOOCTBEHHBIE PACCYKICHUS;

e BBIOWpATH CMIOCO0 pelieHus: yueOHO! 3a1aun (CpaBHUBATh HECKOJIBKO BAapUAHTOB PEIICHHUS,
BBIOMpaTh HAHOOJIee TIOXOISIINN C YIETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPHUEB).

Ba3oBrble ucciieqoBaTe/IbCcKHe AeCTBHS:

® ICIIOJIb30BaTh BOIPOCHI KAaK HCCIIEIOBATEIbCKUNA MHCTPYMEHT IMO3HAHUS, (HOPMYyIHPOBATH
BONIPOCHI, (DUKCHPYIOMIME TMPOTUBOPEUHE, NPOOJIEMy, CaMOCTOSTEIBHO YCTAHABIUBATH
HMCKOMOE U JaHHOe, (POpMUPOBATh TUIIOTE3Y, APTyMEHTHUPOBATH CBOIO MO3UIINI0, MHEHHE;

® T[POBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUIaHY HECJIOXHBIA SKCIEPUMEHT,
HEOOJIBIIIOE HMCCIICIOBAHNUE IO YCTAaHOBJIICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKTy COOO;

® CaMOCTOSITENIBHO (POPMYIUPOBATH OOOOIICHUsT M BBIBOJBI MO PE3yJbTaTaM MPOBEAEHHOTO
HaONIOZICHUSI, WCCJICIOBAaHMS, OIICGHUBATh JOCTOBEPHOCTh TOJYUYEHHBIX pE3yJIbTaTOB,
BBIBOJIOB M 000OOILIEHNI;

® TPOrHO3UPOBATH BO3MOKHOE PAa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATh MPEATIONOKEHHS O €T0
Pa3BUTUU B HOBBIX YCIOBHUSX.

PabGora ¢ undopmanmeii:

® BBIIBJIATH HEJAOCTATOYHOCTH W U30BITOYHOCTH MH(POPMAIMH, JAHHBIX, HEOOXOAMMBIX IS

peIIcHUS 3a1a9H;



BBIOMpaTh, aHAIM3UPOBATh, CHUCTEMATH3UPOBATH U HMHTEPIPETUPOBATH HHPOPMAIIHIO
Pa3NUYHbIX BUAOB U (POPM NpPEICTABICHHUS;

BbIOMpaTh (QopMy IMpeacTaBieHHs HHPOpPMAMM W WILIIOCTPUPOBATHh peEIIaeMble 3aJayu
CXeMaMHu, IuarpaMMaMu, THOU TpaduKoi U X KOMOUHAITUSIMU;

OLICHMBATh HAAEKHOCTh WHGOPMAIMU TO KPUTEPHUSM, MPEATIOKEHHBIM YUHUTEIeM WU
c(OpMyYITMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHuKaTHBHBIC YHHBepcaibHble y4eOHbIe JeHCTBHUSA:

BOCIPUHUMATh U (HOPMYIHpPOBATh CYKJIEHUS B COOTBETCTBUU C YCIOBUSMU M LEIIMHU
OOIIeHHS, SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MUCHMEHHBIX
TEKCTaxX, JaBaTh IOSICHCHHsSI IO XOJy PEIICHUs 3aJadd, KOMMEHTHPOBATH MOJyYCHHBIH
pe3yibTart;

B XoJle 00CYyXJeHHUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYKIAEMOW TEMbI, MPOOIEMBI,
peraemMoit 3a71aun, BICKa3bIBaTh MJI€U, HAlLIEJICHHBIE HAa TIOUCK PEIICHHUSI, COTTOCTABISThH CBOU
CYXKICHHUSI C CYXACHUSMU JPYrMX Y4YaCTHHUKOB Juaiiora, OOHapy»XuBaTh pa3iIuyue U
CXOJICTBO TIO3UITNH, B KOPPEKTHOU (popMe (pOopMyIUpOBaTH Pa3HOTIIACHS, CBOM BO3PAKECHUS;
MPEACTABIISITh PE3yJbTaThl PEIICHUS 3a/layd, SKCIEPUMEHTa, HWCCICJAOBAHMS, IPOCKTa,
CaMOCTOSATENILHO BBIOMpAaTh (GOpMAT BBICTYIUICHHS ¢ YYETOM 3a7ad TMpPE3CHTAUU |
0COOEHHOCTEH ayAUTOPUH;

MMOHMMATh W HKCIIOJIB30BAaTh MPEHMYIIECTBA KOMAHIHOW M HWHIUBUAYATbHONW paOOTHI MPHU
pelIeHnr yu4eOHbIX MaTeMaTHUeCKHX 3a7ay;

MPUHUMATH 11€JIb COBMECTHOMW JESITEIbHOCTH, IUTAHHPOBATh OPTaHU3AIMI0 COBMECTHOMN
paboThl, pacnpenensTh BUIbl pabOT, IOrOBapUBAaThCS, OOCYXAaTh MPOLECC U Pe3yibTar
paboThI, 00001IaTH MHCHHUS HECKOJIBKUX JIHOJICH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (0OCyXaeHus, OOMEH MHEHHSIMH, MO3TOBBIC
HITYpPMBl U JIPYTHE), BBHIMOIHATH CBOIO YacTh PabOTHI U KOOPIWHUPOBATH CBOU JEHCTBUS C
IPYTMMH YJI€HAMH KOMAaH[IbI, OIEHMBATh Ka4yeCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT IO
KpUTepUsM, chOpMYyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHBIE YHHBEpPCAJIbHbIE Y4eOHbBIE eiiCTBUSA
Camoopranusanms:

CaMOCTOSITENILHO COCTaBJIAThH IUIAH, AJITOPUTM PELICHUs 3ajauu (MM ero 4acTh), BHIOMpATh
Ccrocod pemeHus ¢ y4ETOM HUMEIOUIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEUICHUI ¢ y4€TOM HOBOM HH(OPMALIUU.

CaMOKOHTPOJIb, SMOLHOHAIbHBI HHTEJJIEKT:

BIIQJIETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3ysibTaTa peuieHus
MaTeMaTHYECKOM 3a1auM;

NPEABUIECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh IIPUM PELICHUM 3aJla4d, BHOCHUTH
KOPPEKTUBBI B JEATEIHPHOCTH Ha OCHOBE HOBBIX OOCTOSITENILCTB, HAWJECHHBIX OIIHNOOK,
BBISIBIICHHBIX TPYAHOCTEH;

OIICHMBAaTh COOTBETCTBHE pe3yJibTaTa MESITEIbHOCTH TOCTAaBICHHOW WLEIW W YCIOBHSM,
OOBSICHATH TPUYMHBI JOCTIKEHUS WM HENOCTIDKEHHUS IENH, HaXOAWUTh OIIMOKY, JaBaTh
OIICHKY TIPHUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI
K xoniry o0ydenust B 7 Kaacce 00y4aromuiics MOIyyuT ClIeIyIONUe MPeIMETHbIE Pe3yIbTaThI:
Yuciia 1 BBIYUCICHUSA



BeimonHsATh, coyeras YCTHbIe W IUCbMEHHBIE TNPUEMBI, apupMeTHYECKHe ACUCTBHUS C
palrOHAIBHBIMU YHACIAMU.

Haxoauth 3HaueHUs! YMCIIOBBIX BBIPAXXEHHUM, IPUMEHATh Pa3sHOOOpa3HbIE CIIOCOOBI U MPUEMBI
BBIUUCIICHUS] 3HAYEHUI APOOHBIX BBIPAXKEHUH, COIEPKAILNX OOBIKHOBEHHBIE U JECSITUYHbIE TPOOH.

[lepexonuTh OT 0AHOM (OPMBI 3aIIMCH YUCEI K APYroi (MpeoOpa3oBhIBaTh AECITUYHYIO IpOOh B
OOBIKHOBEHHYO, OOBIKHOBEHHYIO B JIECSITUYHYIO, B YACTHOCTU B OECKOHEUHYIO AECATUUHYIO IPOOB).

CpaBHUBATh U YIIOPAOYMBATH PALIMOHAJIBHBIE YUCIIA.

OKpyriaiTh uncna.

BBINONHATE NPUKUAKY W OLEHKY pe3ysbTaTa BBIYMCIEHUH, OLICHKY 3HAY€HHM YHCIIOBBIX
BBIPA)KCHUM. BBINMOIHATE JENCTBUSA CO CTENEHAMHU C HATyPAJIbHBIMU ITOKA3aTEIISIMH.

IIpuMeHATh NIPU3HAKY JEIUMOCTH, Pa3JI0KEHUE HA MHOKUTEIN HATYPAJIbHBIX YHCEIL.

Pemare mNpakTUKO-OPHMEHTHPOBAHHBIE 3aJa4yd, CBS3aHHBIE C OTHOLIEHUEM  BEJINYMH,
MIPONOPIUOHAIBHOCTBIO BEJIMYMH, IPOLIEHTAMH, WHTEPIPETHUPOBATH PE3yJbTaThl PEUICHUS 3a1ad C
y4€TOM OrpaHUYEHHH, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMBIX OOBEKTOB.

Anredpanyeckue BbIPaKeHUs

Vcnonb30BaTh anredpanyeckyo TEPMUHOJIOTHIO M CHUMBOJMKY, MPUMEHSATH €€ B Ipolecce
OCBOCHMA yueOHOr0 MaTepuaia.

Haxoauts 3HaueHus: OyKBEHHbBIX BbIPAXKEHUHN NPU 3aJaHHBIX 3HAUEHUSAX TIEPEMEHHBIX.

BemmonHaTe npeoOpa3oBaHMsl LIEJIOTO BBIPAXEHUS] B MHOTOYJIEH IPUBEACHUEM IOJIOOHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBITIONHAT YMHOKEHHE OJHOWIEHA HA MHOTOWIEH M MHOTOWICHA Ha MHOTOWIEH, IPUMEHSITh
(dbopMyIIbl KBaJipaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcymiecTBIATh pa3iokKeHNe MHOTOWIEHOB Ha MHOXKMTENH C IMOMOUIbIO BBIHECEHHS 32 CKOOKH
00I11er0 MHOXKHTEJIS, TPYIITUPOBKHU CIIaraeMbIX, IPUMEHEHHS (OpMYJT COKPAILIEHHOTO YMHOXKECHHUS.

[TpumensTh MpeoOpa3zoBaHUss MHOTOWIEHOB JUIsS PELICHUs PAa3IUYHBIX 337a4 M3 MaTEMaTHUKH,
CMEXKHBIX MIPEAMETOB, U3 PEAIbHON IIPAKTUKH.

Hcnonp30BaTh CBOWCTBAa CTENEHEH C HATypaJbHBIMHM IOKAa3aTesIMM JUIs IpeoOpazoBaHUs
BBIPAYKECHHIA.

YpaBHeHHusI M HEpaABEHCTBA

Pemars nuHEiHbIE ypaBHEHUS C OJHOW IEPEMEHHOHM, NpPUMEHSS NpaBWiIa Iepexoja OT
MCXOZHOIO YPAaBHEHUS K PaBHOCHIBHOMY eMy. IIpoBepsTh, ABISETCS JIM YMCIO KOPHEM YPaBHEHMS.

[TpumeHsTH rpaduyecKkrue METOIbI IPH PELICHUN JIMHEHHBIX YPaBHEHUN U UX CUCTEM.

[TonOupath mpuUMepbl Map YHCelN, SBJISIOLIMXCS pEIIeHHEeM JIHMHEHHOIO YPaBHEHHUS C JBYMs
MIEPEMEHHBIMH.

CTpouTh B KOOPIMHATHOW IUIOCKOCTH TpauK JMHEHHOTO ypaBHEHHUsS C ABYMS NEPEMEHHBIMH,
HOJIb3YsICh IpaMKOM, IPUBOIUTH IPUMEPHI PELICHUS YPaBHEHUS.

Pemarp cuctembl JABYX JMHEMHBIX YypaBHEHUH C JBYMsI MEPEMEHHBIMH, B TOM YHCIE
rpadudecku.

CocTaBnATh U pelaTh JIMHEWHOE YPaBHEHHE WM CHCTEMY JIMHEHHBIX YPAaBHEHUH IO YCIIOBHUIO
3a/1a4M, UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4M IOJyYEHHBIN pe3ysbTar.

DOyHKUUH

N300pakath Ha KOOPAWHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOPJAMHATAM,
Jy4H, OTPE3KH, HHTEPBAJIbI, 3aITMCHIBATH YHUCIIOBBIE TIPOMEKYTKH Ha anreOpandeckoM si3bIKe.

OTmeuaTh B KOOPAMHATHOHM IUIOCKOCTH TOYKHU IO 33JaHHBIM KOOPJAMHATaM, CTPOUTH rpaduku
TuHeHHbIX QyHKuuN. CTpouTh rpaduk GyHKIUHU y = |X|.



OnwuceiBaTh ¢ MOMOUIbIO (DYHKIMH H3BECTHBIE 3aBUCUMOCTH MEXIY BEIMYMHAMU: CKOPOCTb,
BpEMS, paCCTOSIHUE, 1IEHa, KOJIMYECTBO, CTOUMOCTb, IPOU3BOJIUTENILHOCTD, BpeMsi, 00bEM pabOTHI.

HaxonuTs 3HaueHne (HyHKIMU N0 3HAYCHUIO €€ apryMeHTa.

[Torumate rpaduyeckuid crmocod NpeacTaBlIeHUs €W aHaiu3a WHOOpPMAIMU, W3BJICKaTh U
UHTEPIIPETUPOBATh MH(POPMAIIHIO U3 TPapUKOB peaJbHbIX MPOIECCOB U 3aBUCUMOCTEH.

OcHoBHbBIE BHU/IBI ACATCJIBHOCTH YYAIIUXCH HA YPOKE:

— [lo ¢dopme opranuzanuu: y4yacTBYIOT BO (poHTanbHOW pabore, paboTaloT B Ipynmnax, B Iapax,
paboTaroT MHIUBUAYAIBHO.

— ITo ¢opme BBIMONHEHUS 3alaHMs: CIYHIAIOT, MUOIYT, PEMIAl0T yCTHO W IHCHbMEHHO, YHTAIOT,
OOBSICHAIOT, HAOJIOJAIOT, CTPOSIT MOJIENb (PUCYHKH, CXEMbI, YEPTEX, BBIKIAJAKY, MaTeMaTHYECKHUE
3alKCH), OTBEYAIOT, CUUTAIOT, MPOBEPSIOT, KOMMEHTUPYIOT, IPOrOBApUBAIOT BCIYyX («Ipo ceds»),
OLIEHUBAIOT, JIOMOJHSIOT.

— ITo xapakTepy HO3HaBaTENbHOW NEATEIBHOCTH (AKTUBHOCTH): NEHCTBYIOT MO 00pasily; IUIaHUPYIOT
NeSITeTbHOCTD; TIEPEHOCIT 3HAHHS, YMEHHS B HOBYIO CHUTYAIHIO; WIIYT JIPYTHE CIIOCOOBI PEUICHUS;
UCCIIEAYIOT; MOACTHUPYIOT; CAMOCTOSATENIHO COCTABIISIIOT; PEIIAOT MPodIieMy.

— ITo BumaM MBICIUTENFHON NESTENBPHOCTH: CPAaBHUBAIOT, YCTAHABIMBAas paszIMYHOE WM oOIiee;
aHATM3UPYIOT, CHHTE3UPYIOT, aOCTparupyrT, KOHKPETH3UPYIOT, O000LIAIOT, J/10Ka3bIBaIoT,
YCTAQHABJIMBAIOT 3aKOHOMEPHOCTb, PACCYXKAAIOT, JAENAl0T HMHIYKTUBHBIA BBIBOJ, [ENAIOT Je-
OYKTUBHBIA BBIBOJ, TNPOBOAST AaHAJOTHMIO, BBICKAa3bIBAIOT JIOTAAKY (JIOMyIIEHHE, TUIOTE3Y),
BBISIBIISIIOT CIOCOO pemieHust (mpueMsl padoThl), HAXOISAT NMPUUYMHHO-CIIEACTBEHHBIE 3aBUCHUMOCTH,
KJIAaCCU(UIUPYIOT, CUCTEMATH3UPYIOT, CTPYKTYPUPYIOT, BBIABISIOT CYIIECTBEHHOE; BBIIEISIOT
rJIaBHOE B yueOHOI HHpOPMAIH, CaMOCTOSTENBHO (POPMYIHUPYIOT IIPABUIIO, 3aKOH.

— I[To Bumam y4eOHOH JESATENHPHOCTH: BOCHPHHUMAIOT WM BBIICISAIOT Yy4eOHYIO IIeNb, 3aady,
Pa3bsCHAIOT, C KaKoW 1IeJbI0 Ha ypOKe BBINOJHSIIACH ONpEAETICHHAs MpaKTHYecKas JAesITelbHOCTD;
YCTaHABJIMBAIOT TPAHUILy MEXIY HW3BECTHBIM W HEW3BECTHBIM; YCTAHABJIMBAIOT HECOOTBETCTBHE
MEX]y YCIOBUSMHM HOBOW y4eOHOH 3aJauyM M HM3BECTHBIMU CIIOCOOAMHU JCWCTBUI; OINpeensioT
CTMOCO0 BBITTOJTHEHHS YYE€OHOTO 3a/IaHUs; TUIAHUPYIOT STambl M IOCIEI0BATEILHOCTh BBHITTOJHEHUS
y4eOHOro 3a/1aHusl; OCYIIECTBIISIOT CaMOKOHTPOJIb CBOUX JEHCTBMH M TMOJYYEHHBIX PE3YJIbTaTOB,
COOTHOCAT UX C 00pa3loM (aJropuTMOM) U YCTaHABIUBAIOT UX COOTBETCTBUE MM HECOOTBETCTBHUE;
UCTIPABIISIIOT OIIMOKM; OLIEHUBAIOT OTICNIbHBIC OMNEpPAllMM W pe3yJbTaThl yueOHOH IesTelnbHOCTH;
JAf0T TPOTHOCTHUYECKYIO OIICHKY CBOMX BO3MOXXKHOCTEH OTHOCHTEIBHO PEIICHHs MOCTaBICHHON
nepe HUMHU y4eOHOH 3a/1a4H.

JIuHeliHOe ypaBHEHUE C OJAHOW MepeMeHHO

e Pacnosnasamsb YUCIOBbIE BHIPAKEHUS U BBIPAXKECHUS C IEPEMEHHBIMU, JTUHEHHbIE YpaBHEHHUS.
[TpuBOINTE MpUMEPHI BBIPAXKEHHUH ¢ IEPEMEHHBIMH, TUHEHHBIX YPAaBHEHU.

CocTaBisTh BBIPAXKCHUC C ICPCMCHHBIMU 110 YCJIIOBHIO 3aJa1H.

BrImonHATE ipeoOpa3oBaHust BRIPAKESHUN: TIPUBOIUTH IMOI00OHBIE CllaraeMble, paCKpHIBAThH
CKOOKH.

HaxoauTh 3HaueHne BbIpaXXEHUsI C IEPEMEHHBIMU MPY 3aJaHHBIX 3HAYECHUSAX [IEPEMEHHBIX.
Krnaccupunuposats anredpandeckue BbIpakeHUs.

OnuceIBaTh LENble BEIPAKCHHUS.

Dopmynuposamsv ONPENEICHNE TUHEHHOTO YPAaBHEHMS.

Pemrate nuHeiHOe ypaBHEHHE B 00IIeM BUJE.

WNHTepnpeTnpoBaTh ypaBHEHHE KaK MaTEMATUUYECKYIO MOJIENb PEAIbHOM CUTYyallUH.
OnuceIBaTh CXeMy peIIEHHs TEKCTOBOM 3a1a4y, IPUMEHATH €€ [UIsl pELICHU 3a1a4



Lenblie BoIpakeHUs

Dopmynuposamsv onpeoenenus: TOXKAECTBEHHO PaBHBIX BBIPAKEHUI, TOXK/IECTBA, CTEIIEHU C
HaTypaJlbHbIM [TOKa3aTeJeM, OJTHOWIEHA, CTaHIapTHOTO BUA OJHOWIEHA, KO dUIIMEHTa
OJIHOYJIEHA, CTENIEHU OJHOWIEHA, MHOTOWIEHA, CTETIEHH MHOTOYJIEHA; C80UCMEA: CTETIEHN

C HaTypaJIbHBIM ITOKA3aTeJeM, 3HaKa CTENICHU; npasuaa: 10Ka3aTenbCTBa TOXKIECTB, YMHOKECHHUS
OJIHOWIECHA Ha MHOT'OYJIEH, YMHOXXEHUSI MHOTOYICHOB.

/loxazvieams CBOWCTBA CTEIIEHH C HATYPAJIBHBIM [TOKA3aTEJIEM.

3anuchIBaTh U JOKa3bIBaTh (POPMYJIBI: TPOU3BEACHUS CYMMBI U Pa3HOCTH JIBYX BBIpaXKEHU,
Pa3HOCTH KBAJPATOB JIBYX BBIPAKEHUH, KBaJipaTa CyMMBI U KBaJpaTa pa3HOCTH ABYX BBIPAKCHMUIA,
CYMMBI KyOOB M pa3HOCTH KyOOB JBYX BBIpaXKECHUH.

Buviuucaams 3HaueHUE BBIPAXKEHUN C [IEPEMEHHBIMU.

[IpumeHsTh CBOMCTBA CTENEHHU ISl TPEOOPa30BAHUS BHIPAKEHUI.

BBINOIHATE YMHOKEHHE OJHOYWIEHOB M BO3BEICHUE OJTHOWICHA B CTEIICHb.

[TpuBOIUTH OJHOWIEH K CTAHAAPTHOMY BUY.

3anuchIiBaTh MHOIOWIEH B CTAHAAPTHOM BUJE, ONPEENATh CTENIEHh MHOIOUWIEHA.
[Ipeo6pa3oBbIBaTh NPOU3BEIEHUE OJHOWIEHA U MHOTOWIEHA; CyMMBbI, Pa3HOCTH, IPOU3BEACHHUS
JIByX MHOTOUYJICHOB B MHOTOYJIEH.

BBINONHATE pa3nokeHne MHOTO4JICHa HA MHOXKUTEIM CIIOCOOOM BBIHECEHHUS O0IIET0 MHOKHTEIS
3a CKOOKH, cTocoO0OM IpYIIIUPOBKH, 110 (OpMYJIaM COKPAIEHHOTO YMHOXEHHS U C IPUMEHEHUEM
HECKOJIBKUX CIIOCOOOB.

Hcnonb30Bath ykazaHHbIE IPe0OPa30BaHUS B IIPOLIECCE PELICHHS YpaBHEHMM, JOKa3aTEIbCTBA
YTBEPKACHUMN, PEILIEHUS TEKCTOBBIX 33]1a4

DOyHKINHu

IIpueooums ipuMepbl 3aBUCUMOCTEH MEXKIY BETMUUHAMH.

Paznuyats cpenm 3aBUCUMOCTEN (PYHKIIMOHAIBHbBIE 3aBUCUMOCTH.

Onucwieams noHamus: 3aBUCUMON U HE3aBUCUMOI MlepeMeHHbIX, PYHKIINU, apTyMeHTa (QyHKIUY;
croco0bl 3a7aHus GYHKINH.

DopMyIUpOBaTh OMPEACTICHUS: 001acTh onpeaeiieHusT QyHKITUH, 00JIACTH 3HAYCHUH (QyHKITUH,
rpaduka GyHKUNHU, TUHEHHON (QyHKIMHU, TPAMON IPOMOPLUOHATBHOCTH.

Buiyucnams 3naueHne QyHKIMY MO 33JJaHHOMY 3HAUYEHUIO apryMeHTa.

CocTtaBisTh TaOIHIIBI 3HAYCHUN (QYHKIIUH.

CrtpouTts rpaduk QpyHKINH, 3aJaHHON TaOIUYHO.

ITo rpaduky QyHKIMH, ABISIOLIEHCS MOJIENBIO PEATIBHOTO Tpoliecca, ONpeaesITh
XapaKTEPUCTUKH 3TOTO MpoIiecca.

Ctpouts rpaduk TUHEHHON QYHKIIMHU U MPSMON MPOMOPLUHUOHATIEHOCTH.

OnuchIBaTh CBOWCTBA 3TUX (YHKIIHHA

CucremMbl JIMHEHHBIX YPABHEHUI ¢ IBYMS NepeMeHHbIMH

IIpusooums npumepsvi: ypaBHEHUS C IBYMs IEPEMEHHBIMU; TMHEHHOTO YPaBHEHUS C IByMs
MIEPEMEHHBIMH; CCTEMBI JIBYX JIMHEHHBIX YPAaBHEHU C JBYMsI IEPEMEHHBIMU; PEATTbHBIX
IIPOLIECCOB, /I KOTOPBIX YPABHEHUE C IBYMS IEPEMEHHBIMU WIIM CUCTEMA YPABHEHUM C ABYMSI
MIEPEMEHHBIMH SIBIISIFOTCSI MATEMAaTUYECKUMH MOJICIISIMU.

OnpenensTs, ABIASAETCS JIM Hapa YUCEN PEIICeHUEM JaHHOTO YPABHEHUS C IBYMs IEPEMEHHBIMU.
Dopmynuposams onpedeneHus. pelieHUs ypaBHEHHS C ABYMS IEPEMEHHBIMU; YTO 3HAYHUT PELIUThH
ypaBHEHHUE C IByMsI IEPEMEHHBIMHU; TpaduKa ypaBHEHHS C IByMs IEpEMEHHBIMU; TUHEHHOTO
YPaBHEHUS C ABYMs NIEPEMEHHBIMU; PELIEHHUS CUCTEMB] YPAaBHEHUH C IByMsl IEPEMEHHBIMY;
€6801icmea ypaBHEHUH C IByMsI IEPEMEHHBIMU.



e Onucvieams: cBONCTBA IpaduKa JIMHEHHOTO ypaBHEHHS B 3aBUCUMOCTH OT 3HaYEHUN
k03 punneHToB, rpaduIecKuil METOI PEIICHUS CUCTEMBI JIBYX YPaBHEHHH C ABYMS
IIEPEMEHHBIMH, METOJI OJICTAHOBKU M METOJI CJIOKEHUS JJIsl PELICHHsI CHCTEMBI IBYX JTMHEWHBIX
YpaBHEHUH C IByMsI IEPEMEHHBIMH.

e  Cmpoums rpaduK JIUHEHHOTO YpaBHEHHUS C IBYMsI IEpEMEHHBIMU. PeliaTe CUCTeMBI ABYX
JMHEWHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMH.

e Pewamp TEKCTOBBIE 33]1a4H, B KOTOPBIX CUCTEMA JIBYX JIMHEWHBIX YPABHEHHUN C IByMs
NIEPEMEHHBIMH SIBJIAECTCS MaTEMATHYECKOM MOJEIIBIO PEAJIBHOTO MPOLIECCa, U MHTEPIPETUPOBATh
pe3yabpTaT PELICHUs CUCTEMBI

Opranusanus NPOEKTHON U UCCJIAEA0BATEIbLCKON 1eATEJIbHOCTH YUAIIMXCH

[TpoekTHas uccnenoBaTenbCKas AesSTEIbHOCTh yUallluXcsl MPONKCcaHa B CTaHAapTe 00pa3oBaHusl.
[TporpaMMBbI BceX MIKOJMBHBIX MPEAMETOB OPHEHTUPOBAHBI HA TAaHHBINA BUA AesTenbHOCTH. [IpoekTHas
JeSITeNIbHOCTh YYalIUXCsl CTAHOBUTCS Bce 0OoJiee aKTyallbHOM B COBpeMEHHOM megaroruke. M 3To He
CJIy4aifHO, BeJlb UMEHHO B IPOIIECCE MPABUIBLHON CaMOCTOATENbHOM PabOThl HAJ CO3AaHUEM MTPOEKTa
ayumie Bcero (GopMupyercss KyJlbTypa YMCTBEHHOTO TpyJa YYEHHKOB. A  IOBCEMECTHas
KOMITBIOTEpPH3AIMS MTO3BOJISET KKIOMY YUUTEN0 0ojiee TBOPUECKU MOJIXOANTH K pa3paboTKe CBOUX
YPOKOB, a TakXe chenaTh 00pa3oBaTeNbHBIM Tpolecc 00Jiee HWHTEPECHBIM, Pa3HOOOPA3HBIM U
COBPEMEHHBIM.

NHCTpyMEHTOM JOCTHKEHHUS TUIAHUPYEMBIX JIMYHOCTHBIX, METANpPEIMETHBIX ¢ TPEIMETHBIX
pe3yNbTaTOB SIBISIOTCS YHUBEpCAIbHBIC Yy4ueOHble AecTBHUS. D((HEKTHUBHBIM METOJOM CHUCTEMHO-
JESITeIbHOCTHOTO MOJIX0/1a SIBJISIETCS MTPOEKTHAS e TEIbHOCTD.

[IpoekTHas NEATENBHOCTH SBISETCS YaCThIO CAMOCTOATEIHHON paboThl yuamuxcs. KadecTBeHHO
BBITIOJTHEHHBIN MPOEKT — 3TO MO3TANHOE MJIaHUPOBAHUE CBOMX JIEHCTBUH, OTCICKUBAHNUE PE3yIbTaTOB
cBoeil paboThl. [IpoeKT — BpeMeHHas IieJeHaNpaBiIeHHAas eATEIbHOCTh HA TONyUYEeHUE YHUKAIBHOTO
pe3yibTaTa .

Lenp mDpOEKTHO-UCCIAEAOBATENIBCKON NIEATENbHOCTH ydaumxcs B pamkax HoOBbix OI'OC:
(dhopMHpPOBaHNE YHUBEPCAIBHBIX YU€OHBIX NEeUCTBHM. Vcmonbp3oBaHHE MPOEKTHO-UCCIIEIOBATEIHCKON
JESTEIbHOCTH Ha ypOKax W BO BHEYPOUHOW JAEATEIBHOCTH SIBISETCS CPEACTBOM (OPMHUPOBAHUS
YHUBEpPCAJIbHBIX Y4EOHBIX JEMCTBUIA, KOTOPBIE B CBOIO OYEPEIb:

e 00ecreynBaroT yyanieMmycsi BO3MOKHOCTh CAMOCTOSATEIBHO OCYIIECTBISATE ACSITEIbHOCTD YUeHUS,
® CTaBHUTb yueOHBIE €)M, UCKATh M UCIOJIH30BATh HEOOXOIUMBIE CPEICTBA U CIIOCOOBI UX
JOCTHKEHHUS,
® yMeTh KOHTPOJIUPOBATH U OLIEHUBATH YUEOHYIO JESATENLHOCTD U €€ Pe3ybTaThl;
® CO3/alOT YCJIOBUS PA3BUTHS JIMUYHOCTH U €€ CaMOpeaIn3alliid Ha OCHOBE «YMEHHUS YUUTHCS» U
COTPYJHUYAThH C B3POCIBIMU U CBEPCTHUKAMH.
e VYMeHHUE YYUThCS
o0ecreynBaeT JMYHOCTH TOTOBHOCTbh K HEMPEPHIBHOMY 00pa30BaHUIO, BBICOKYIO COLMANIBHYIO U
poeCCHOHATTbHYI0 MOOMITHLHOCTB;
o0ecrnevnBaroT YCIEIIHOE YCBOGHUE 3HAHUM, YMEHHM U HABBIKOB;
dbopMupoBaHUE KaPTHHBI MUPa, KOMIIETEHTHOCTEH B JTFOOOU MpeIMETHON 00JIacTH MO3HAHUSI.
K BasKHBIM MONOKUTENBHBIM (PAKTOpPaM NMPOEKTHON AESITETbHOCTH OTHOCSTCS:
MOBBINICHUE MOTHUBAIIMH YUAIIUXCS PU PEIICHUH 33724,
pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEN;
CMEIIEHUE aKIIEHTAa OT UHCTPYMEHTAJIBHOTO MOAX0/a B PEIIEHUH 33/1a4 K TEXHOJIOTMUECKOMY;
(dopMHpOBaHUE YyBCTBAa OTBETCTBEHHOCTH;
CO3/1aHHE YCIIOBUH JIJIs1 OTHOILIEHUI COTPYIHHUUECTBA MEX/Yy YUUTEIEM U yHaluMCH .



OcHoBHOM mpuHLIMI pabOTBl B  YCIOBUSAX TPOEKTHOM JESATENBHOCTH —  OIEpekarolee
CaMOCTOSITENIbHOE 03HAKOMJICHHE MIKOJIBHUKOB C Y4YEeOHBIM MaTepHaIOM U KOJJISKTUBHOE 00CYXK/IEHHE
Ha ypOKax MOJYYEHHBIX PE3yIbTaTOB, KOTOPBhIE ODOPMIISIIOTCS B BUE ONPEACICHUH 1 TeopeM. B aTom
cilydae YpOK MOJHOCTBIO YTPAauMBAET CBOU TPAJAULMOHHBIE OCHOBAHUS M CTAaHOBUTCS HOBOW (hopMmoii
06H1€HI/I$I YUUTEIIA U yHallIUXCA B IUIAHE ITPOMU3BOJACTBA HOBOT'O IJId YYCHUKOB 3HAHM.

Tunel 3agaHul, IpeIaraéMblX Y4€HUKaM B XOJI€ IPOEKTa:

paKTHYECKUE 3aJaHus (M3MEPEHUsl, YePUCHHUS C TIOMOIIIbIO YePTEKHBIX HHCTPYMEHTOB,
paspe3aHusi, crudaHusi, pUCOBaHUA U Ap.)

IPaKTHYECKUE 3aJlauM — 3aJaui IPUKIIATHOTO XapaKTepa;

poOJIeMHBIE BOIIPOCHI, OPUEHTUPOBAHHBIE HA (POPMUPOBAHNE YMEHUN BBIIBUTATH TUIIOTE3BI,
OOBSCHSTEH (haKThI, 00OCHOBBIBAThH BHIBO/IHI,

TEOPETUUECKHE 3aJJaHUs HA TIOMCK U KOHCIIEKTUPOBaHUE HHPOPMAIINH, €€ aHaTu3, 0000IICHIE 1
T.IL.;

3aJ1a4M - COBOKYITHOCTb 3a/IaHUI Ha MCII0JIb30BAHUE OOIIUX JUIsl HUX TEOPETUUECKUX CBEJICHUI.

OCHOBHBIC 3TaIIbI opraHnu3anvun HpOGKTHOfI ACATCIIBHOCTH YyUallIuXcCs .

1.

IMoaroroBka K BHIMOJHEHHUIO TIPOEKTa ((hopMUpOBaHHE TPYII, Bblavya 3aJaHuil. BeIOOp TeMbI
U 1eNieil MpoeKTa; OmpeseieHne KOJIMYEeCTBA YYAaCTHUKOB MPOEKTa). Yualuecss 0O0CYXAaroT
TEMy C VY4YHTENIeM, IMOJNy4aloT TMPH HEOOXOJAUMOCTH JIOTIOJHUTEIBHYI0 WH(POPMAIIHIO,
YCTaHAaBJIMBAIOT NECJIW: YUYUTCIIb 3HAKOMHUT YYalllUXCA C CYTBIO HpOCKTHOfI JACATCIIbHOCTH,
MOTHUBHUPYET yUaIIUXCs, TOMOTAET B TOCTAHOBKE IIEJICH.

IlnanupoBanue paboTel  (pacmpeneneHue  OO0SI3aHHOCTEH,  ONpEJeTeHHEe  BPEMEHHU
UHIUBUAyaIbHOW pabothl). OrmpeneneHne HMCTOYHUKOB HWH(POpPMANMHU; TUIAHKPOBAHUE
croco0oB cOopa M aHanu3a WHPOPMAILWH; TUIAHUPOBAHHE HWTOTOBOTO MPOAYKTa ((POpPMBI
NPEJICTAaBICHUS PE3yJIbTaTa): BBITYCK T'a3€Thl, YCTHBIH OTUET C JIEMOHCTpAIECH MaTepHaIoB U
JPYTUX; YCTAHOBJICHUE KPUTEPHEB OLIEHKU PE3YJIbTAaTOB; pacupeieiieHne 00sI3aHHOCTEH cpeln
YJICHOB KOMAaHJbI: ydYalluecs BbIPAOATHIBAIOT IUIAH JCHCTBHIA; YYHMTENb IpeIJiaracT HICH,
BBICKa3bIBACT MPEIIOJIOKECHHUS, OTIPEIENISET CPOKH PabOTHI.

HcceaenoBanne: ydammecsi OCYIISCTBISIIOT TIOUCK, OTOOpP M aHaJM3 HYXHOH WH(OpMaIWH;
SKCHICPUMCHTUPYIOT, HAXOAAT IMYTH PCIICHUA BO3HUKAIOIINUX HpO6JIeM, OTKPBIBAIOT HOBBIC JJIA
ceOsl 3HAHUSI, YUUTEITh KOPPEKTUPYET X0 BHITIOJTHEHUST PAOOTHI.

O0o01eHue pe3ynbTaToOB: ydarmecs 0000IMalT NOTYYeHHYI0 HHOpMAIHio, GopMyITupyOT
BBIBOJIBI 1 O(OPMIISIOT MaTepHa JUIs TPYIITOBON MPE3CHTAIINY.

IIpe3enTanmusi (0TYET KAXKIOM TPYNNBl WIM YYEHHKA OCYHICCTBIISICTCS MO OKOHYAHHUH
MIPOCKTA).

OueHka pe3ylbTaTOB NPOCKTHOW JEATEIIBHOCTH M TMOJABEACHUE HTOrOB: KaXKIbI YYEHUK
OIICHUBACT XOJl U PE3yJbTaT COOCTBCHHOW NEATCIBLHOCTH B TPYIIE, Kakaas padodas rpymma
OLNCHUBACT ACATCIIBHOCTHL CBOUX YYACTHHUKOB, YYHUTCJIb OLCHUBACT HACATCIBHOCTH KaXKIA0I'O
YUYEHHKA, MTOJIBOJIUT UTOTH TIPOBEIICHHOHN YYalIMMUCS paOOThI, OTMEUACT YCIIEXH KaXJI0TO.

BbInyCKHUK HAYYHMTCS:

TUTAHUPOBATH U BBHITIOJIHATH Y4eOHOE HCCIeIOBAHUE U YUEOHBINM MPOEKT, UCTIONB3YS MOJICIH,
METO/IbI U TIPUEMBI, aJICKBaTHBIC UCCIIEAYEeMOM TTpoleme;

BBIOMpATh U UCIIOJIb30BAaTh METO/IBI, PeNIEBAaHTHBIE paccMaTpUBaeMoi mpoodiieme;

pacno3HaBaTb U CTAaBUTH BOIPOCHI, OTBETHI HA KOTOPBIC MOT'YT OBITH MOJIYYCHBI MYTCM HAYYHOT'O
HCCJIICa0BaHUA, 0T6I/IpaTB aJICKBAaTHBIC METOAbI UCCJICAOBaHMH, (i)OpMYJ'H/IpOBaTB BBITCKAOIINE U3
HCCIICA0BaHMs BBIBOIbI,



UCIIOJb30BaTh TAKUE MAaTEMAaTHYCCKUE METOIBI M MIPUEMBI, KaK aOCTPAKIIMS M UcalIn3allns,
JIOKa3aTeJIbCTBO, I0KA3aTeIhCTBO OT MMPOTUBHOTO, JIOKA3aTEIHCTBO MO0 aHAJIOTHH, OTIPOBEPIKEHUE,
KOHTPIIPUMEP, UHIYKTUBHBIC U JICTYKTUBHBIC PACCYKICHHS, IIOCTPOCHHUE U UCTIOJTHCHHE
QITOPUTMA;

HCIIOJIB30BATh TAKUC eCTeCTBeHHOHaquBIe METOAbI U HpI/IeMBI, KakK Ha6J'II-OlIeHI/Ie, IIOCTAaHOBKAa
IpOOJIEMBbI, BEIIBIDKEHUE «XOPOIIIEH THIIOTE3bD», IKCIIEPUMEHT, MOJCIIMPOBAHNE, TEOPETUIECKOE
000CHOBaHWE, YCTAaHOBJICHUE TPAHUI] IPUMEHIUMOCTH MOJICITH/TCOPUH;

UCIIOJIb30BaTh HEKOTOPBIC METOIbI TIOJyUCHUS 3HAHUH, XapaKTePHBIC IS COIHAIbHBIX U
UCTOPUYECKHUX HAYK: ITOCTAaHOBKA MPOOJIEMBI, OTIPOCHI, OMTUCAHKE, 00BICHEHUE, HCIIOJIb30BAHNE
CTAaTHCTUYCCKUX JTAHHBIX, HHTEPIPETAIUs (PaKTOR;

SICHO, JIOTUYHO ¥ TOYHO U3JIaraTh CBOIO TOYKY 3PEHUsI, UCTIOIb30BaTh SI3bIKOBBIC CPEJICTBA,
aJZIeKBaTHBIE 00CYXKIaeMoi mpooieme;

OTIUYaTh (DAKTHI OT CYXKIACHHUIA, MHCHUH M OIICHOK, KPUTHUECKH OTHOCUTBCS K CYKICHHSIM,
MHEHHUAM, OLIEHKaM, PEKOHCTPYHUPOBATh UX OCHOBAHU,

BUIACTH U KOMMGHTI/IpOBaTI) CBA3b Haquoro 3HAHUA U IICHHOCTHBIX YCTaHOBOK, MOpaJ'II)HI)IX
CY>KJICHH MPU MOTYYSHUH, PACTIPOCTPAHCHUH U IPUMEHEHUU HAYYHOTO 3HAHUS.

Bbmycmmk noOJIydum 603MONCHOCHb HAYUUMbCA:

CaMOCMOSMENbHO 3A0YMbI8AMb, NIAHUPOSAMb U 8bINOIHAMb YYeOHOe UCCIedosanue, YueOHbl U
COYUATbHBIL NPOEKM,;

UCNONB308aMb 002A0KY, 03apeHUe, UHMYUYUIO,

UCNONB3068AMb HEKOMOPble MENO0Obl NOYYUEHUS 3SHAHULL, XapaKmepHble 0Jisi COYUATbHBIX U
UCOPUYECKUX HAYK: AHKeMUpOB8aHue, MoOeIupo8anue, NOUCK UCMOPUYecKUx oopasyos,
UCNONB3068AMb HEKOMOPble NPUEMbL XYO0HCECHBEHHO20 NO3HAHUSL MUPA. YEeOCTHOe
omoobpadicenue Mupa, 00pazHOCMb, XY00HCECMBEHHBIU BLIMbICE], OPLAHUYECKOE eOUHCIEO
00we20, 0cobeHH020 (MUNUYHO20) U eOUHUUHO2O0, OPUSUHATILHOCTb,

YeNeHanpasienHo U OCOHAHHO PA36UBAMb C80U KOMMYHUKAMUBHbIE CNOCOOHOCMU, 0C8AUBAMb
HOBble A3bIKOBbLE CPEOCMBA;

0CO3HABAMb C80I0 OMBEMCMEEHHOCMb 3 O0CMOBEPHOCHb NOJVYEHHbIX 3HAHU, 3d KAYeCmeo
8bINOIHEHHO20 NPOEKMA.



TEMATHYECKOE INTAHUPOBAHHUE

HesaeBoii nmpuoputer Ha ypoBHe OQO: co3naHue OJAronpusATHBIX YCIOBUH A pPa3BUTHUS

conuan
1.
2.

10.

HHO 3HAYMMBIX OTHOIIECHUH MIKOJLHUKOB H, IPEKAC BCCTO, HIECHHOCTHBIX OTHOIIIEHHH:

K CEMbE€ KaK IJIABHOM OMOpE B )KU3HU Y€JIOBEKA U UCTOUYHHUKY €0 CUaCThs;

K TPyQy Kak OCHOBHOMY CIOCOOY JOCTHKCHHS >KU3HEHHOTO OJIaromoiydHs YeIOoBeKa,
3aJI0Ty €ro YCHEUIHOro NpohecCHOHATIBLHOIO CAMOOIIPEISNICHHS U OIYIIEHUs] YBEPEHHOCTH
B 3aBTpAllIHEM JTHEC,

K CBOEMY OTEuYecTBY, CBoed Mayioil u Oosblioit PoauHe Kak MecTy, B KOTOPOM YeJIOBEK
BBIPOC U MO3HAJ NEPBBIE PAIOCTU U HEYAAYH, KOTOpasl 3aBEllaHa eMy IPEeIKaMU U KOTOPYIO
HY»HO o0eperars;

K MpUpOJe KaK HCTOYHMKY JKM3HM Ha 3€MJjie, OCHOBE CaMOro €€ CYIIECTBOBAHMS,
HY K/atolleics B 3allUTe U MOCTOSIHHOM BHUMAaHHM CO CTOPOHBI YEJIOBEKA;

K MUpY Kak IIaBHOMY MPHUHIIMITY YEJIOBEYECKOT0 OOLIEKUTHUS, YCIOBUIO KPEIKOM Apy:KOBbI,
HaJIQA)KMBAHUIO OTHOUIEHWH ¢ KoJuleraMM 1o pabore B OyAylieM U CO3/IaHUI0
OJaronpUsATHOTO MUKPOKJIMMATa B CBOEH COOCTBEHHOU CEMbE;

K 3HAHMSIM KaK MHTEJUIEKTyallbHOMY pecypcy, oOecrneunBaroiiemMy Oyyliee yeinoBeka, Kak
pe3yIbTaTy KpPOMOTJIMBOIO, HO YBIIEKATEILHOIO yU4EOHOrO TPYAa;

K KyJbType Kak JyXOBHOMY OorarcTtBy oOIIeCTBA M Ba)KHOMY YCJOBHIO OIIYIIEHUS
YCJIOBEKOM ITOJIHOTBI HpO)KI/IBaeMOfI JKM3HHM, KOTOpPOC MAaroT CMYy UYTCHUC, MY3bIKA,
UCKYCCTBO, T€ATpP, TBOPUECKOE CAMOBBIPAXKEHHUE;

K 3JOPOBBIO KakK 3ajiory IlOJ'IFOﬁ W aKTUBHOM >KW3HH YCJIOBCKA, €TI0 XOPpOoWETOo HACTPOCHUA U
ONTUMHCTUYHOTO B3IJIS/1a HA MUD;

K OKpYXaroIlUM JIOAsIM Kak Oe3yCJIOBHOM M aOCOJIIOTHOM LIEHHOCTH, KaK PaBHOINPABHBIM
COLMAIbHBIM TMapTHEpPaM, ¢ KOTOPBIMH HEOOXOAMMO BBICTpauBaTh H0OpO’KesIaTeNbHbIE U
B3aUMOIIOAJCPKHUBAIOIINE OTHOLICHMsA, [JAlOIIME 4YeJIOBEKY paJocTb OOLIEHUs U
MO3BOJISIOIIME U30€raTh 4yBCTBA OJAMHOYECTBA;

K camMuMm ce0e Kak  Xo035€BaM CBOEH  CyIabObl, CaMOONpEACIAIOIMIMMCI U
caMOpeaTU3yIOUIMMCs JTUYHOCTSIM, OTBEYAIOIIMM 3a CBOE COOCTBEHHOE OyTy1iee.

TEMATHYECKOE IINTAHUPOBAHHUE

n/n

dDopmupyeMble
COLUAJIBHO
3Ha4YHMMBbIe,

DJIEeKTPOHHbBIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypcbl

HanmenoBanue
pa3aesioB U TeM
MPOrpaMMbI

KoaunuecTBO

yacoB
IHEHHOCTHBIC

oTHOLIeHHs (Ne)

PanumoHansHBIC UKCla

Yucia ¥ BEIYHCIIEHUS.

43

1,2,3,4,5,6,7,
8,9,10

https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382

https://m.edsoo.ru/7f42154¢
https://m.edsoo.ru/7f4218be

Anrebpanyeckue
BBIpAKECHUS

12

1) 2) 3) 4) 5) 6) 7)
89,10

https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41£fd70
https://m.edsoo.ru/7f421382

https://m.edsoo.ru/7f42154¢
https://m.edsoo.ru/7f4218be




https://m.edsoo.1u/7f42276¢
https://m.edsoo.ru/7f422930

https://m.edsoo.ru/7f422af2

https://m.edsoo.ru/7f422¢cc8
https://m.edsoo.ru/7f422fca

https://m.edso0.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424¢12
https://m.edsoo.ru/7f4241d2

https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312

https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

YpaBHeHus U
HEpaBEeHCTBA

48

4,5,6,8,9,10

https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e

https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0

https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427¢32

https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836¢

Koopaunatsl u
rpaduku. OyHKIUN

10

4,5,6,8,9,10

https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a

https://m.edsoo0.1ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76

https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41ef06

https://m.edsoo0.ru/7f41f078
https://m.edsoo.ru/7f41f1fe

https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e

[ToBTOpEeHue n
00001IEHNE

35

3,4,5,6,8,9,10

https://m.edsoo.ru/7f429¢c6¢
https://m.eds00.ru/7f429{32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

OBIIEE KOJIUYECTBO
YACOB I10 ITPOTPAMME
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ITOYPOYHOE IIVIAHUPOBAHMUE (KTII)

Ne Hara Tema ypoka Jomaninee 3aganue
n/n

1 04.09 [TonsiTHE paITMOHATIEHOTO Nel(6),2(6),4,5,6(3 c1p.)
quclia

5 05.09 ApudmeTnueckue IeHCTBUS C Ne23.27,28,33

' parMoOHATHLHBIMU YHCIIAMHU

3 07.09 ApudmeTrnueckue IeiHCTBUS C Ne30(a,6),43, 44(a,B),34
parMoHaIbHBIMU YHCIIAMU

4 11.09 Apudmernyeckue IeHCTBH C | Nod§(a,B),50, 53
paIrMOHAIBHBIMU YUCIIAMHU

5 12.09 ApudmeTrnueckue IeHCTBUS C Ne57(8,r),58,69,68(a,B)
parMoHaIHHBIMU YHCIIAMU

6 14.09 Apudmernueckue IeUCTBUS C Ne72(a,),71(6,r),84
palMOHANTbHBIMU YHCIAMH

7 18.09 CpapHeHue, ynopa104MBaHue | No72(6.r),78, 82,204
paIMOHATIBHBIX YHCE

2 19.09 CpaBHeHue, ynopslo4nBatie | No108,109,110,223

’ paIoOHATBHBIX YUCEI

9 21.09 CpaBsHeHHe, YIOPSAOYMBAHAE | No93,9 5(6,8),97,99
palMoOHATBHBIX YHCEIT
CTerneHs ¢ HATypaTbHbIM Nel03,104,105(r,z,e),102(6,8),101(a,B

10 25.09 )
moKasaresieM

1 26.09 CreneHs ¢ HaTypaJIbHBIM Nol13,115,117,124
1oKasarejieM

12 78.09 CreneHs ¢ HaTypaIbHBIM No122,123,243
moKasarejieM

13 02.10 Crenenb ¢ HATYpaJIbHBIM Ne130(6,r,1,%),131(a,B),127(a,B,1)
roKasaresieM

14 03.10 CreneHs ¢ HATypaTbHBIM Ne133(6,r),136,138
1oKasarejieM
Penrenue ocHOBHEBIX 3a1a4 Ha

15 05.10 APOOH, TIPOIICHTHI U3 PEATbHOM Nel48,151,153
MPaKTUKHU
Perienne 0OCHOBHBIX 3a7a4 Ha

16 09.10 JpOoOH, IPOLIEHTHI U3 PEATbHOM Nel57,158,165
MIPAKTHKH
Pemenne ocCHOBHBIX 3a/1a4 Ha

17 10.10 Jpo6H, TPOLEHTEI 13 peanbHoi | 1\0146,147,149

IMPAKTHUKHN




18

12.10

Pertenrie ocCHOBHBIX 3a7a4 Ha
JpOOH, TIPOLIEHTHI U3 PEATbHOM
MPaKTUKHU

Nel63,164,166

19

16.10

HpI/I3HaKI/I ACIINMMOCTH,
Pa3JIOKCHUA Ha MHOXKHUTCIIN
HaTypaJIbHbIX YUCCII

Nel68,172,174

20

17.10

[Ipu3naku nenumoctu,
Pa3IoKeHUs: Ha MHOXKHUTEIN
HaTypaJIbHBIX YUCEN

Nel75,178,180

21

19.10

PeanpHbIe 3aBUCUMOCTHU.
[Ipsmas u oOpaTHas
MPONOPLIMOHATBHOCTH

Nel86(0,r),190,194

22

23.10

PeanpHBIE 3aBUCUMOCTH.
[Tpsimast u oOpaTHast
MIPOTIOPITMOHAIBHOCTH

Nel92,195

23

24.10

PeannHble 3aBUCUMOCTH.
[psimast u oOpaTHas
MPONOPIIMOHATIBHOCTH

Ne259,265

24

26.10

KonTtpoabHasi padora no
TeMe "ParnmonannHble yncia"

Ne268,270

25

07.11

AHanau3 KOHTPOJIbHOM pabOThI
o TeMe "ParnnoHabHbIE
gucia"

Ne272,275,277

26

09.11

bykBeHHBIE BBIpAKEHUS

Ne286,294(a.6)

27

13.11

Ilepemennsbie. Jlomyctumblie
3HAYCHUSI TICPEMEHHBIX

Ne292,294(s,r)

28

14.11

DopmyIibl

Ne295,296

29

16.11

Dopmysl

Ne300(6,8),311(a)

30

20.11

[IpeoOpazoBanre OYKBEHHBIX
BBIPAKEHMM, pACKPBITHE
CKOOOK ¥ ITpHUBEICHHE
IMIOAOOHBIX ClIaracMbIX

Ne303(3,4),312

31

21.11

[IpeobpazoBanue OyKBEHHBIX
BBIPAKCHUM, PACKPBITHE
CKOOOK U IpHUBEICHHE
M0JIOOHBIX CJIaraeMbIX

Ne311(6),309

32

23.11

[IpeoOpa3zoBanne OyKBEHHBIX
BBIPKEHUH, PACKPBITHE
CKOOOK ¥ ITpHUBEICHHE
MOJTIOOHBIX CIaraeMbIX

Ne315,318




[IpeoOpazoBanue OYKBEHHBIX

BBIPAXKEHUI, pACKPBITHE Ne320.321

33 27.11 =&Y,
CKOOOK | IpHUBEICHHE
IMOAOOHBIX ClIaracMBbIX

34 2811 CBoiicTBa CTENEHU C Ne323,326
HATYpaJIbHBIM TTOKa3aTeIeM

35 30.11 CBoiicTBa CTETNIEHU C Ne329,336(a)
HaTypaJIbHbIM TTOKa3aTeaemM

36 04.12 CBoiicTBa CTETEHU C Ne386,392,388(a,6,8)
HATYpaJIbHBIM ITOKa3aTeIeM

37 05.12 MHOro4IeHbI Ne377,382,400

38 07.12 MHoOro4sIeHbI Ne394,397

39 1112 CrnosxeHue, BBIYUTAHUE, Ne404,406,409

' YMHO)KEHHE MHOTOUJICHOB

40 12.12 CnoxxeHue, BBIYUTAHUE, Ned12,415,417(a,6)
YMHOKE€HUE MHOTOYJICHOB

41 14.12 CnoxxeHue, BBIYUTAHUE, 429,433,440
YMHO)KEHUE MHOTOWICHOB

47 18.12 CrnosxeHue, BHIYMTAHNUE, Ne437(a,B,n) 453
YMHO)KE€HUE MHOTOYJICHOB

43 19.12 DopMyIIbl COKpPAIIEHHOTO Ne448,449(a,B),450(a,B)
YMHOXKCHHUS

44 212 DopMyITBl COKPAILIEHHOTO No458.460
YMHOXKEHHUS

45 25.12 Dopmyi1bl COKPAILEHHOTO Ned69(a,6,8),471,483,480(1cr.)
YMHOXEHUS

46 26.12 DopmyJIbl COKPAEHHOTO Ned73,477,480(2,3ct.),481

’ YMHOKEHHS

47 28.12 DopmyJibl COKPAILIEHHOTO Nod 86,496,560
YMHOXKEHHS

48 09.01 PaznoxeHne MHOrO4wIeHOB Ha Ne490,494(a),495
MHOKUTEIN

49 11.01 PaziokeHne MHOrOICHOB Ha | Ned97(6,r),556,543
MHO>KUTENN

50 15.01 PaznoxeHne MHOrO4JIEHOB Ha Ne569,571,572(6),573(a)
MHO>KUTENN

51 16.01 PasinoxeHne MHOIOWICHOB Ha | No584,735
MHOKHUTEIN

52 18.01 KounTtposbnas padora 1o Ne586,589,592

teMe "Anredpandeckue




BBIpaXECHUS"

53

22.01

VYpaBHeHHe, nNpaBuiIa
npeoOpa3oBaHus ypaBHEHUS,
PaBHOCHUIIBHOCTb YPaBHEHUI

Ne607(6),610(6),612,613

54

23.01

JIuHeiHOe ypaBHEHHE C OJTHOU
MIEPEMEHHOM, pelIeHue
JIMHEHHBIX YpaBHEHUN

Ne617,616(6,8),619,618(a,6)

55

25.01

JIuneiiHoe ypaBHEHHE C OAHOU
[IEPEMEHHOM, peleHne
JIMHEHHBIX YpaBHEHUN

Ne627,632,642

56

29.01

JIuHeiitHOe ypaBHEHHE C OJJHON
MEPEMEHHOM, pelieHne
JIMHEWHBIX YpaBHEHUMN

Ne636,638,647

57

30.01

Pemrenuie 3agad ¢ ToOMOIIBIO
YpaBHEHUU

Ne656,659,674(a)

58

01.02

Pemenue 3ana4 ¢ momMoupro
ypaBHEHUN

662,664,674(6)

59

05.02

Penrenue 3amad ¢ moMOIIBIO
YpaBHEHUH

Ne667,669,676

60

06.02

Permrenuie 3agad ¢ IoOMOIIBIO
ypaBHEHUN

679,681,704

61

08.02

JIuHeitHOe ypaBHEHUE C IBYMS
MEPEMEHHBIMH U ero Tpaduk

Ne684,686,706

62

12.02

JIuHelHOe ypaBHEHHUE C IBYyMS
NepEMEHHBIMU U €T0 TpaduK

Ne689,690,698

63

13.02

Cucrema AByX JTHHEHHBIX
ypaBHEHUH C ABYMS
NepEMEHHBIMU

Ne693(a),695(6),699

64

15.02

Cucrema 1ByX JIMHEHHBIX
YpaBHEHUH C JBYMsI
NIepEeMEHHBIMA

Ne710,712

65

19.02.

Cucrema 1ByX JIMHEHHBIX
YPaBHEHUH C IByMsI
NepEMEHHBIMU

Ne720,721

66

20.02

CucreMa IByX JTUHEUHBIX
YpaBHEHUH C IByMs
nepeMeHHBIMHU

Ne789,788

67

22.02

Pewenne cucreM ypaBHeHUN

Ne800,804,803(x1-3)

68

26.02

Pewenne cucreM ypaBHeHUN

Ne811(a,B),812(a,6,8),814(a,6,8),309

69

27.02

Pemenue cucreM ypaBHeHI/Iﬁ

Ne817(a,B,nm),815(a,B,1),818(a,B),820




Ne823,827(8),828(8),824(a,B),826(a)

70 29.02 Pemennie cucteM ypaBHeHMI

71 04.03 Pemienue cucTeM ypaBHEHMIA Ne835,849

72 05.03 KOHT?OHLHfﬂ pabdota 1o Ne838,851
teme "JIuHeliHble ypaBHEHHA"

73 07.03 KoopanHara TOYKH Ha MPSIMOi Ne855,861,882

74 11.03 YUCI0BbIE TIPOMEKYTKH No864.871.875

75 12.03 YucioBbie IPOMEKYTKU Ne885,888,903(0),978(a,0)
PaccrosiHue Mexny aByms

76 14.03. TOYKaMHU KOOPAUHATHOM Ne891,893,896,902
MPSMOU
PaccrosiHne mexmy 1Byms

77 18.03 TOYKAMH KOOPIMHATHOM Ne906,908,917
npsIMOi

78 19.03 [IpsimoyronbHas cucrema Ne920(6,r),921(6),930(B,r)
KOOP/IMHAT Ha IUIOCKOCTH

79 21.03 [IpsimoyronbHas cucrema Ne926,927(6),928(6)
KOOPJAMHAT Ha IUIOCKOCTH

30 01.04 ITpumeps! rpauKoB, Ne924,929(6)
3alaHHBIX (OpPMyJIaMU

]1 02.04 ITpumepsl TpahuKoB, Ne936,938,956(0,r)
3aJJaHHbIX (OopMyTaMu

g2 04.04 [Tpumeps! rpadukos, Ne941,943(a,6)
3a7aHHBIX (hOPMyIIaMH

33 08.04 [Ipumeps! rpadukos, Ne947,950
3a/laHHBIX (opMyJiaMu

34 09.04 Yrenne rpaq)I:IKOB peabHBIX Ne954(6),945(a),1003(a)
3aBUCUMOCTEH

85 11.04 Hrenue rpa UKo peaTbHbLIX | No992(a),1017
3aBUCHMOCTEH

86 15.04 [onsiTHe GyHKIMH Nel1028,1031,1043

87 16.04 I'paduk GyHKIMK Ne1033,1034,1038,1044

88 18.04 CaoiicTBa (QyHKIMI Ne1046,1054

89 22.04 CaoiicTBa (QyHKIMI Ne1049,1055




Nel057,1065

90 23.04 Jluneitnast pyHKIUSA

91 25.04 Jluneitnast pyHKIUSA Nel061,1066

2 | 0205 Moctpoerme rpaduia Ne1068(6),1069(6)
JUHEHHON (YyHKIMH

93 06.05.2024 HOCTE)OGIjHe l“pa(bI/IKa N91070(6,F)-1072(6,F),1081
JTMHEHHON (PYHKINU
KonTpoasnas padora no

94 07.05.2024 teme "Koopaunarsl u Nel075(6),1077(6),1079(a.B)
rpaduxu. OyHKIUN

95 13.05.2024 I'padux pynkumm y =[x| Ne1082(6)-1085(6)
IToBTOpEHNHE OCHOBHBIX

96 14.05.2024 NOHATHUN U METOJOB Kypca 7 Ne1086(s),1090,1092(6)
Kyacca, 0000IIeHne 3HaHUI
IToBTOpEHNE OCHOBHBIX

97 16.05.2024 HOHATHH U METONOB Kypca 7 Ne1093(r)-1095(r)
Kiacca, 00001IeHe 3HaHUI
[ToBTOpEHHE OCHOBHBIX

98 20.05.2024 NOHATHUN U METOIOB Kypca 7 Ne1100,1102
KJ1acca, 0000IIeHre 3HAHUI

99 21.05 Hrorosasi KOHTPOILHAs JunakTryeckue KapTOuKu
pabora
IToBTOpEHNE OCHOBHBIX

100 23.05 NOHATHN U METOIOB Kypca 7 FIMNAKTHIECKHE KAPTOIKH

KJ1acca, 0000IIeHre 3HAHUIT




CUCTEMA OIEHKH JOCTHXKEHHUM IINTAHUPYEMBbIX
OBPA3OBATEJIBHBIX PE3YJIBTATOB

Onenka YCTHBIX OTBE€TOB Oﬁy'lalOIIII/IXCﬂ.

Omeem oyenusaemcsa OMmMemKou «5», eciu ooyuarowuiica:

MOJTHO pAacKpbll —CoOJiep’kKaHue MaTepuana B oObeMe, MPeayCMOTPEHHOM
IpOrpaMMoil U yueOHUKOM;

U3JIOKWI ~MaTepuall TPaMOTHBIM  SA3BIKOM B  OIPEAEICHHOM JIOTMYECKOU
MOCJIEIOBATEIbHOCTH, TOYHO MCIHOJIb3ysl MAaTeMaTHYECKYH) TEPMHUHOJOTHUIO H
CHUMBOJIUKY;

MPAaBUJIBHO BBIMIOJIHWI PUCYHKH, YEPTEXKH, IpadUKH, COMYTCTBYIOIINE OTBETY;
MOKa3aJl yMEHUE WUIIOCTPUPOBATh TEOPETUYECKHUE TIOJOKEHUS KOHKPETHBIMU
IIpUMEPaMH, IPUMEHITh UX B HOBOM CUTYallMM IPH BBINOJIHEHUU IIPAKTUYECKOIO
3a/1aHHUS;

IIPOJIEMOHCTPUPOBAJl YCBOCHUE DPAHEE HU3YYECHHBIX COIYTCTBYIOIIMX BOIIPOCOB,
c(OpMUPOBAHHOCTh U YCTOWYMBOCTH HCMOJIb30BAaHHBIX IMPH OTBETE YMEHUH H
HAaBBIKOB;

OTBEYaJl CaMOCTOSATENBHO 0€3 HABOSAIINX BOIPOCOB YUUTENS;

BO3MOYKHBI OJIHA — JIB€ HETOYHOCTH IPU OCBELIEHWU BTOPOCTEIEHHBIX BONPOCOB
WJIY B BBIKJIAJKAX, KOTOPBIE YUEHUK JIETKO UCIPABUI 11O 3aMEUYAHUIO YUUTEIIA.

Omeem ouenueaemca ommemkoii «4», €Ciy OH yJI0BIETBOPEH B OCHOBHOM
TpeOOBaHUAM Ha OTMETKY «5», HO IIPU ATOM UMEET OJNH U3 HEJJOCTATKOB:

B U3JI0)KEHUU JOMYLIeHbI HE0ObIINE MPoOeIbl, He HCKAa3UBIINE MaTEMAaTHIYECKOTO
COJIepKaHUs OTBETA, UCIIPABJICHHBIE 110 3aMEUYaHUIO YUUTEII,

JIOTIYIIEHbI OIIMOKHN WK OoJiee ABYX HEJT0YETOB MPHU OCBEUICHUH BTOPOCTENEHHBIX
BOIIPOCOB WJIM B BBIKJIAJIKaX, KOTOPbIE YYEHHUK JIETKO MCIPABWI 10 3aMEYaHUIO
YUUTEIIA.

Ommemka «3» cmagumcsa 6 Cﬂedytomux cyuanx.

HEIMOJIHO WJIM HEMOCJEN0BATENIbHO PACKPBITO COJEpKaHWE MaTepuana, HO
MOKa3aHO oOllee TMOHMMAHUE BOIPOCAa U IPOJEMOHCTPUPOBAHBI  YMEHMUS,
JIOCTAaTOYHbIE  JJI1  JaJdbHEHIIEro  yCBOEHUS  MPOrpaMMHOTO  Marepuana
(onpenenennble « TpebOBaHUSIMH K MATEMAaTUYECKON MTOATOTOBKE YUALTUXCA»);
UMEJNUCh 3aTPy/HEHUS WJIM JOIMYIIEHbl OIIMOKM B OINpEAENICHUH TMOHATUH W,
WCIIOJB30BAaHUM  MATEMATHYECKOW TEPMHUHOJIOTMH, YEpPTEkKax, BBIKIAJIKAX,
WCITPaBJICHHBIE ITOCJIE HECKOJIBKUX HABOASAIIMX BOIIPOCOB YUUTEIS;

YUYEHUK HE CHOpaBWICS C TMPUMEHEHHEM TEOPHUM B HOBOM CHUTyallMM IpHU
BBIMIOJIHEHUH TIPAKTUYECKOIO 3aJlaHus, HO BBINOJHWI 3aJaHusl 0053aTeIbHOrO
YPOBHSI CIIOKHOCTH T10 JAHHOU TEME;

IpM  3HAHUU  TEOPETHYECKOT0  MaTepuaja  BBIABIEHA  HEJOCTATOYHAsS
c(OpMUPOBAHHOCTh YMEHUI 1 HaBBIKOB.

Ommemka «2» cmagumcsa 6 Cﬂedytomux cyuanx.:

HE PacKpbITO OCHOBHOE COJIepXKaHKue yueOHOro MaTepHuana;
OoOHapy’>KeHO HEe3HaHWe WM HENOHMMaHHE YYEHUKOM OoJbIled win Haubolee
BaXHOW YacTH y4eOHOro MaTepuara;



e JIOMyUIEHbl OWIMOKM B  ONpPENEJCHWHM MOHATUH, TPU  HUCHOJIH30BAHUH
MaTeMaTHYECKOW TEPMHMHOJIOTHH, B pPHCYHKaX, YepTekax Win rpadukax, B
BBIKJIQJIKaX, KOTOpbIE HE HCHPABIEHBI MOCJIE HECKOJBKUX HABOJSIIIUX BOIPOCOB
yUUTeNs;

e yUYEHHK OOHApyXW1 TOJHOE HE3HAHWE M HEMOHMMaHHE H3y4yaeMoro MaTepuasa
WIN HE CMOI' OTBETUTh HU HA OJMH U3 MOCTABJICHHBIX BONPOCOB IO HU3y4aeMOMY
MaTepHany.

OneHka NMCbMEHHBIX KOHTPOJILHBIX Pa0oT 00y4yarommxcs.

Ommemka «5» cmasumcs 6 c1e0yloumux cayuanx:
e paboTa BBINOJIHEHA OTHOCTHIO.
® B JIOTHYECKHUX PACCYKICHUSX U 0OOCHOBAHMSX HET MPOOEIOB U OIINOOK;
® B pEIICHUH HET MaTEeMaTHMYECKUX OIIMOOK (BO3MOKHA OJHA HETOYHOCTbH, OIMHUCKA,
HE ABJIAIOIIAaACA CICACTBUEM HE3HAHUA NN HCIIOHUMAaHU yqe6Hor0 MaTepI/Iana);

Ommemkxa «4» cmasumcs, eciu:

e paboTa BBINOJIHEHA TOJHOCTHIO, HO 0OOCHOBAHMSI IIATOB PEIIECHUS HEIOCTATOYHbI
(ect ymMeHHMsS 0OOCHOBBIBATh PACCYKICHUS HE SBISUTUCH CHEIUAIBHBIM 00bEKTOM
MIPOBEPKH);

e JIOMyIIeHAa OJHA OIIMOKA WX JBAa-TPH HEJOYEeTa B BBIKIAJAKAX, YepPTEeKax WU
rpagukax (ecnmd JTH BHIBI PaObOTHl HE SBISUIMCH CIEIUATBHBIM OOBEKTOM
IPOBEPKH);

Ommemka «3» cmagumcs, eciu:
e JIOMyIIeHbI Oosee OHOM OMMOKM WiH 0oJiee ABYX- TPEX HEIOUETOB B BBHIKIIAIKAX,
yepTrexax WM rpaduka, HO ydamuidcsi BiajgeeT 00sf3aTeIbHBIMH YMEHHSIMH 10
IIPOBEPSIEMOU TEME.

Ommemka «2» cmagumcs, eciu:

e JIONMYyIICHBI CYIIECTBEHHBIC OIMIMOKH, IMOKA3aBIHE, YTO YYallUHCsS HE BIaJCET
00s13aTeTbHBIMU 3HAHUSMU T10 JAHHOW TeMe B TIOJTHOU Mepe;

e paboTa TmoOKa3ajga TOJHOE OTCYTCTBHE Yy Yydamierocs oOs3aTelbHBIX 3HAHUH,
YMEHHI 1O MpPOBEPSIeMON TeMe WM 3HAYyUTellbHAs 4acTh pabOThl BBIOJIHEHA HE
CaMOCTOSTEIBHO.

Oomas kaaccupukanus oMMOOK.

[Tpu oneHKe 3HAHUH, YMEHUI ¥ HABBIKOB O0YYAIOIUXCS CIEAYET YIUTHIBATH BCE
omuOKH (rpyOble ¥ HETPYObIC) U HETOUETHI.

I'pyObiMu cunTaoTcst OIINOKM:

e HE3HAHHUE OINpPEACNICHUS OCHOBHBIX TOHSATHM, 3aKOHOB, IIPaBUJI, OCHOBHBIX
MOJIOKEHUN TEeOpHuH, He3HAHWE (POpPMYII, OOMICTIPUHATHIX CHMBOJIOB 0003HAUCHUM
BEJIMYMH, €IMHUL] UX U3MEPEHNUS,

HE3HAHHE HAMMEHOBAHUM €UHUI] U3MEPEHUS,

HEyMEHUE BBIICIIUTH B OTBETE TJIABHOEC;

HEYMEHHE IPUMEHAThH 3HaHUs, AJITOPUTMBI JJIs PEIIeHUs 3aa4;
HEYMEHUE JeTIaTh BBIBOJIBI U 00OOIICHHUS;



JOTHYCCKHUEC

HEYMEHHE YUTaTh U CTPOUTH rpapuKu;

HEyMEHHE MOJIb30BATHCS IEPBOUCTOUYHUKAMHU, YUEOHUKOM U CIIPaBOYHUKAMU;
NOTEPs KOPHS UIIM COXPAaHEHUE ITIOCTOPOHHETO KOPHS;

orOpacsiBaHue 0e3 0OBSICHEHHI OTHOTO U3 HUX;

paBHO3HAYHbIE UM OIIMOKH;

BBIYUCIIUTEIbHbBIE OIIMOKH, €CITM OHU HE SBISIOTCS OMHMCKOM;

OLINOKH.

K Herpy0ObIM omméKam ciiefyeT OTHECTH:
(GOpMYyJIUPOBOK, OMNpPEICICHUN, TMOHITHI, TEOpUH, BBI3BaHHAsS
HETOJHOTOM 0XBaTa OCHOBHBIX IPU3HAKOB OINPEAEISIEMOrO NOHATUS WIN 3aMEHOU
OJIHOTO - JIBYX U3 3TUX IPU3HAKOB BTOPOCTEIIEHHBIMU;

® HCTOYHOCTH

® HCTOYHOCTH

rpaduka;

e HEpalMOHAIbHBINA METOJ PEIICHNUS 3a1a4l WIA HEJOCTaTOUYHO NPOAYMAaHHBIN IIaH
oTBeTa (HApyLIEHUE JIOTUKM, TIOJMEHA OTAEIbHBIX OCHOBHBIX BOIPOCOB
BTOPOCTETIEHHBIMN);

® HepalMOHAIbHBIE METO/BI paOOTHI CO CIIPABOYHOM U JPYTOM JIUTEPaTypOi;

e HEyMEHHE pelaTh 3aJauu, BHIIOJIHATh 3aJaHus B 00IIEM BHUJIE.

Henpoveramm sBistroTCs:
e HepalMOHAIbHBIC IPUEMBbl BEIYUCICHUN U TPeoOpa3oBaHMIA;
e HeOpeKHOE BBIMOJIHEHHE 3aITUCeH, YepTekKel, cXeM, rpa)uKoB.

OueHKa NPOEeKTHOM 1eATeJTbHOCTH YHAIUXCS

Kputepumii 1 poaykT (MaTepuaau3oBanHbiii pe3yastart [1J1Y) banbl
e 1.1 HoBuzna. OpuruHaJIbHOCTh. Y HUKAJIbHOCTh 1-2
g e 1.2 | OnTuManpHOCTh (HaWIydllee COYeTaHue apaMeTpoB MPOIYKTa) 1

© 1.3 DCTETUYHOCTh 1-2
MaxkcumajibHOE KOJINYeCTBO 0AJVIOB 5
Kputepuii 2 IIpouecc (padoTa Mo BHINOJHEHUIO MPOEKTA)
2.1 AKTYaJIbHOCTb 1-2
2.2 | IlpobiemMHOCTD 1-2
% 2.3 CootBercTBUE TPeOOBaHHIM 00bEMa 1
5 2.4 | ConepkaTeabHOCTh 1-3
§ 2.5 | 3aBepuIeHHOCTh 1
é 2.6 | Haimune TBOpUECKOrO KOMIIOHEHTA B TPOIIECCE MPOEKTUPOBAHUS 1-2
2.7 | KoMMyHUKaTUBHOCTD (B IPYIIIOBOM ITPOEKTE) 1-2
2.8 CaMocCTOsATEIBbHOCTh 1-3

MakcumajbHOe KOJIH4YeCTBO 0a/lI0B 16

Kpurepwuii 3 KauecTBo 0popMieHnst MaTepuaJia
Q2 4 3.2 | Marepuan opopmiieH ¢ TpyObIMH HapyLIEHUSIMU TpeOOBaHUMN 0
2 aE 3.3 | JlonyuieHsl He3HAYUTEIbHBIC HAPYIICHHS TPeOOBaHUI 1-2
= s 3.4 | Marepuan opopmiIeH B COOTBETCTBHH C TPEOOBAHUSIMU 3-4

MaxkcumajibHOe KOJIUYeCTBO 0AJII0B 4

Kpurepunii 4 3amuTa npoekra
< = 4.1 KadectBo mokmaaa (CHCTEMHOCTh, KOMITO3UIIMOHHAS IIEJIOCTHOCTb, 1-3
g % MOJTHOTA MPEJICTABICHUS MPOOIEMbI, KPATKOCTh, YETKOCTD,
= & a SCHOCTb (POPMYIIMPOBOK)




4.2 OTBeTHl HA BOIPOCHI 1-3
4.3 JIM4HOCTHBIE IPOSBIICHUSI TOKJIATINKA 1-2
4.4 | KynbTypa peun AOKJIagunuKa 1-2
MaxkcumajibHOE KOJINYeCTBO 0AJI0B 10
MakcnMajibHOe KOJIUYeCTBO 0AJJI0B 10 BCEM KPUTEPHIM 35
IlepeBoa 02/U10B B OLIEHKY
85% 0T MakcUMalbHOW CyMMBI 0au1oB, 35-30 0amioB — «5»
70-85 %, 29-25 OamioB — «4»
50-70 %, 23-17 6aimm1oB — «3»
0-49 % - «2»
Kputepun u nokasarejin OlleHUBAHHUSA MCCJIe10BATEIbCKOM AeATeJIbHOCTH
o0yuarwuerocs
Kputepuii 1 YPpoBeHb aKTYAJIbHOCTH TeMbI HCCJICIOBAHUSA banbl
2 1.1 AKTYaJbHOCTb TEMbI HCCJICIOBAHUS HE JIOKa3aHa 0
o 1.2 [IpuBeneHbl HEAOCTATOYHO YOEAMTENbHBIE JOKA3aTelbCTBA 1-2
§ AKTyaJIbHOCTH TEMBbI HCCIIEI0OBAHUS
g 1.3 [IpuBenenbr  mocraTouHo yOemuTENbHBIE  TOKA3aTelIbCTBA 3-4
= AKTYaJIbHOCTH TEMbI UCCIIEIOBAHUS
Kpurepuii 2 KauecTBO copep:kaHusi HCCIE0BAHUS
2.1 COOTBETCTBHE COJICP)KAHMS UCCIICIOBAHMS €r0 TEME
= 2.1.1 | ConepxaHue HCCIEIOBAHUSI HE COOTBETCTBYET 3asBJIICHHOMN 0
o TEeMe
§ 2.1.2 | ConepxaHue UCCIEIOBAHNS HE B TIOJIHOM MEPE COOTBETCTBYET 1-2
g 3agBIEHHON TeMe
a 2.1.3 | ConepxaHue nccie0BaHus B IIOJTHON MEPE COOTBETCTBYET 3-4
3as1BJICHHOU TEME
2.2 | JIornuHOCTh M3JI0KEHHsI MaTepHalia
= 2.2.1 | Marepuan u37105K€H HE JOTUYHO, HE CTPYKTYPUPOBAH, 0
g Xa0THUYCH
§ 2.2.2 | HegoctaTouHo coOMOgAETCS JJOTUYHOCTD U3JIOKEHUS 1-2
2 Marepuaa
= 2.2.3 | Marepuai U3105K€H B CTPOTOM JIOTUYECKOU 3-4
M10CJIEIOBATEILHOCTH
23 KonunuecTBo 1 pazHooOpazue HCTOYHUKOB MHPOpMAITUN
2 2.3.1 | OTcyTcTBHE CIMICKa HCTOYHUKOB HHPOPMALIUU 0
g 2.3.2 | Micnonb30BaHbl OIHOTHITHBIE UICTOYHUKH HHPOPMAIHH 1
§ 2.3.3 | Mcnonp30BaHO HE3HAYHUTENIBHOE KOJINYECTBO HCTOYHUKOB 2
g uHbOopMaIuu
a 2.3.4 | Mcnonb30BaHO 3HAYMTEIBHOE KOJUYECTBO PA3HOOOPA3HBIX 3-4
HCTOYHHKOB MH(POpMAITUN
Kpurepnii 3 KauecTBO 0hopmiieHHsI MCCJIEI0BATEIBLCKOT0 MAaTEpPHAJIa
& 3.1 CootBetcTBHE 0)OPMIICHHUS IPUHATHIM TPeOOBAHUAM
§ z 3.1.1 | Marepuan opopmiieH ¢ rpyObIMH HApYIICHUSIMU TPEOOBAHMIA 0
o © 3.1.2 | lonyuieHsl He3HAYUTEIbHbIE HAPYIICHUs TpeOOBaHUIT 1-2
= 3.1.3 | Marepuan oOopMIIEH TOYHO B COOTBETCTBUU C TPEOOBAHUSIMU 3-4




| MakcuManpHOE KOTHYeCTBO GallioB |

20

IlepeBoa 0a/1/10B B OLIEHKY
85% oT MakcUManbHOU CyMMBI 6au1oB, 20-17 GannoB — «5»
70-85 %, 16-14 6ammoB — «4»

50-70 %, 13-10 6aymmoB — «3»

0-49 % - «2»

YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

MakapsrueB 10.H. Munaiok H.I'. HemkoB K.U. mox pen. TensikoBckoro C.A. Anrebpa. 7
kiacc. YueOnuk. bazoBslii ypoBens. «IIpocsemienuey, 2023.

METOANMYECKHUE MATEPUAJIBI 1JIs1 YUUTEJIA

- YueOnuku. 7, 8, 9 xknaccel. ABTopsl: MakapsiueB FO.H., Munmtox H.I'., Hemkos KA.,
CysopoBa C.b./ Ilox pen. Tensxockoro C.A.

- DJeKTPOHHbIE MPUIOKEHHUS K YUCOHHKaM (Ha caiiTe U3aTeIbCTBa). 7, 8 KIacChl. ABTOPHI:
MakapseraeB FO.H., Munmiok H.I'., HemkoB K.U., CyBoposa C.b./ [1ox pen. TenskoBckoro
C.A.

- PaGoune Tetpanu. 7, 8, 9 knaccel. ABTopbel: Munatok H.I'., lInsikosa U.C.

- Jlunaktuueckue matepuansl. 7, 8, 9 kinaccel. ABTopsl: 3BaBu4 JI.U., Ky3uenosa JI.B.,
Cysopoga C.b. (7 knacc); XKoxos B.U., Maxkapsraes FO.H., Munarok H.I'. (8 kmacc);
MakapsrueB FO.H., Munmiok H.T'., Kpaitnesa JI.b. (9 kiacc).

- Tematuueckue tectol. 7, 8, 9 kmaccol. ABTopbl: Jyanunein FO. I1., Kponrays B.JI.

- Metoanueckue pekoMmenaanuu. 7, 8 kimaccel. ABTopsl: Munatok H.I'., Illnsikosa U.C.

- Paboune nporpammsl. 7-9 knaccel. ABTop: Munmtoxk H.I'.

NUAU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET
— www.alleng.ru/edu/math1.htm - k ypoxy MmaTemaruku

— comp-science.narod.ru/didakt.html - TumakTHUeckue maTepuansl,
— InternetUrok.ru - BUZicOypOKH;



— http//www.allmath.ru-Bcst MaTemaruka;

— http//www .exponenta.ru-o6pa3oBaTeIbHBIH MaTEMATHICCKUH CAMT;

— http //www.matem.hl.ru — maTremaruka on-line;

— DnektpoHHast oubauoteka «2000 3amay mo MmatemaTukey». Anredpa 7-9 kmaccsl. CDROM;
— Anre6pa 7-9. CoBpeMeHHbIH yueOHO-MeTouueckuii komiuieke. CD-ROM;

— Enunas xommexmmst LIOP: http://school; collection.edu.ru; WWW. chportal.ru; Djvu Document;
Hamster Fress Arc

— http://mathem.h1.ru — maremaTuka on-line;

— http://www.exponenta.ru - o00pa3oBaTeIbHbII MATEMAaTHUCCKUIA CANT;

— «OnextponHas 6ubnuoreka2000 no matemaruke», CD-ROM;

— www.mathvaz.ru/index.php - Jlocke yuuTenss MaTeMaTHKH.
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