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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa SBISIETCS OJHUM W3 OTMOPHBIX KypCOB OCHOBHOTO 0O0IIETro obpaso-
BaHMs: OHa oOOecleurBaeT M3yYECHUE IPYTUX JUCUUIUINH, KaK €CTeCTBEHHO-
HAy4YHOI'0, TaK U TYMAHUTAPHOI'O LUKJIOB, €€ OCBOEHHUE HEOOXOAUMO IJIS MPOJI0J-
JKeHUs1 00pa30BaHMs U B MOBCEIHEBHON *U3HU. Pa3BuTHE y 00yUaromuxcs: Hay4-
HBIX MPEACTABICHUI O MPOUCXOXKACHUM M CYIIHOCTH anredpandeckux adcTpak-
L1H, CI0CO0E OTpaKEHHsI MATEMAaTUYECKOW HAayKOM SIBIEHUH M MPOLECCOB B MPHU-
poze 1 oOIIECTBE, POIM MATEMAaTHYECKOTO MOJICTMPOBAHMS B HAYYHOM MMO3HAHUU
U B MPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS U KAUECTB
MBIIUICHUSI, HEOOXOAUMBIX I aIalTalliid B COBPEMEHHOM IIU(POBOM OOIIECTBE.
N3yuenne anreOpbl obOecrieurBaeT pa3BUTHE YMEHHUS HAOII0JaTh, CPaBHUBATh,
HaXOJIUTh 3aKOHOMEPHOCTH, TPeOYET KPUTUYHOCTH MBILIEHHS, CHOCOOHOCTH ap-
T'YMEHTUPOBAHHO OOOCHOBBIBATh CBOM JEHCTBUS U BBIBOJBL, (POPMYIMPOBATH
yrBepxaeHUs. OCBOeHHE Kypca anreOpbl o0ecredrBaeT pa3BUTHE JIOTUYECKOTO
MBIIUIEHUS O0Y4YalOIMUXCSA: OHU MCIOJb3YIOT I€IyKTUBHbIE U MHAYKTHUBHBIE pac-
CYXXJIeHUs, 0000IIeHNE U KOHKpPETU3allnIo, adcTparupoBanue u anajporutro. O0y-
YeHHe airedpe MpeanosiaraeT 3HaYUTENbHbI 00bEM CaMOCTOSITENIbHON JesATeNb-
HOCTH O0Yy4Yaromuxcs, o3TOMYy CaMOCTOSITENIbHOE PELEHUE 3a]au SBJSIETCS pea-
JAU3anuei 1eATeIbHOCTHOTO MPUHIMIIA 00YUESHMUS.

B cTpykType nmporpammsel yueOHOro Kypca «Anredpa» s OCHOBHOTO 001iie-
ro o0Opa3oBaHUsI OCHOBHOE MECTO 3aHMMAIOT COJAEPKATEIbHO-METOAUYECKUE JIH-
HUU: «Yucna U BBIYUCICHUSY, «ANreOpandecKkue BEIPAKCHUS», « Y paBHEHUS U He-
paBeHCTBay», «DyHKUW». Kaxknass U3 3Tux COAepKaTeIbHO-METOANYECKUX JIMHUM
pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3YUYEHUs Kypca, B3aUMOICHCTBYS € Jpy-
IMMU €ro JUHUSAMU. B xoze uzydyenus: yaueOHOro Kypca oOy4aronumcs: IpuxoauT-
Csl JIOTMYECKH PacCyKJaTh, MCIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIN s3bIK. B
CBSI3U C 3TUM B NpPOrpaMMy Y4eOHOTO Kypca «Airedpa» BKIIOYEHBI HEKOTOPbIE
OCHOBBI JIOTHKH, ITPEACTABICHHBIE BO BCEX OCHOBHBIX PA3/EJIax MaTeMaTH4ECKOro
o0pa3oBaHUs W CIOCOOCTBYIOIIHME OBJIAJACHUIO OOYYaIOIIMMUCS OCHOB YHHUBED-
CaJIbHOTO MAaTEeMaTU4eCcKOro s3bika. CoaepiKaTebHONM U CTPYKTYpPHOM OCOOEHHO-
CTbIO Y4EOHOT0 Kypca «AnreOpay» sSBISETCS €ro MHTETPUPOBAHHBIN XapakTep.

Conepxanve JuHuM «Yucna W BBIYMCICHUS» CIYXKUT OCHOBOHW ISl Jajib-
HEHIIero n3y4yeHuss MaTeMaTUKH, CIOCOOCTBYET Pa3BUTHIO Y O0yUYaIOUIUXCs JIOTU-
YECKOTO MBILUICHUS, (DOPMUPOBAHUIO YMEHHUS MOJIb30BAThCS AITOPUTMAMH, & TaK-
XK€ TPUOOPETEHUIO0 MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JIs MOBCEIHEBHOU
XKU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBS3aHO C PAlMOHAIBHBIMH M HUPPANUOHATBHBIMH YHCIAMHU, (HOPMHUPOBAHHEM



MPEACTAaBICHUN O JEHCTBUTEILHOM YHKCIE. 3aBEPIICHUE OCBOCHUSI YMCIOBOM JIM-
HUHM OTHECEHO K CpeIHEMY 00I1eMy 00pa30BaHHUIO.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIUXCS
MaTEMaTUYEeCKOro armapara, HeoOXOAUMOTro i pelIeHUs 3aJad MaTEeMaTUKH,
CMEXHBIX MMPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHO-
ro oOmiero oOpa3oBaHus yueOHBIH MaTepuan TPYHNIUPYETCs] BOKPYT PallMOHAIb-
HBIX BbIpaKEHUU. AlreOpa AEMOHCTPUPYET 3HAYCHUE MATEeMATHKU KaK sI3bIKa JIJIs
MOCTPOEHUSI MaTeMaTHYECKUX MOJIENIeH, ONMUCAaHUs MPOLIECCOB U SBJICHUM pealib-
HOrOo Mupa. B 3amaun oOydyeHus: anreOpe BXOAST TakxKe JajbHEHIIee pa3BUTHE ajl-
TOPUTMUYECKOTO MBILUIEHUSI, HEOOXOAMMOr0, B YaCTHOCTH, JUIsl OCBOEHUS Kypca
uH(GOPMATUKHU, U OBJaJICHUE HABBIKAMU JEIYKTUBHBIX paccyxiaeHuil. [Ipeobpaso-
BaHUE CUMBOJIBHBIX ()OPM CIOCOOCTBYET Pa3BUTHIO BOOOPaXEHUsI, CIIOCOOHOCTEN
K MaTeMaTH4E€CKOMY TBOPUYECTBY.

Conepxkanue GyHKIIMOHAIBHO-Tpa)UUECKON JTUHUU HAIIEJICHO HA TOJIyYEHUE
OOy4YarOIIMMUCS 3HAHUW O (PYHKIMSIX KaK BaKHEHIIeH MaTeMaTU4ecKOM MOJEIn
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmecTBe. M3ydueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCTIOIb30BaTh PA3IMYHBIC BRIPA3UTEIIbHBIC CPEICTBA S3bIKA MATEMATUKH —
CJIOBECHbBIE, CHMBOJIMYECKHUE, FpapuuecKue, BHOCUT BKJIaa B (GOPMUPOBAHHE MPE/I-
CTaBJIEHUI O POJIM MAaTEMATUKH B Pa3BUTUU UUBUIIN3ALMH U KYJIbTYPHI.

CornacHo y4eOHOMY IUIaHy B 7-9 Kkjaccax u3y4yaeTcsl y4eOHBIH Kype «Aj-
reOpa», KOTOPBIN BKJIFOUAET CIIECAYIONIME OCHOBHBIE pa3/ieibl cojepkanus: «Hucna
U BBIUYUCIICHUS», «ANTeOpandecKkue BhIPAKEHUSD, «YPABHCHUS U HEPABEHCTBAY,
«DYHKIIUW.

Ha m3ydenne yuebHoro kypca «Anredpa» orBoautcs 204 daca: B 7 kimacce —
68 uaca (2 yaca B Henento), B 8 kacce — 68 vaca (2 yaca B Hezen0), B 9 kiacce —
68 yaca (2 yaca B HeleIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucia ¥ BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE M JIECSTHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k npyroi. [loHsATHE pallMOHATBLHOTO YKCTIA, 3alUCh, CPABHEHUE, YIIOPSI0-
YUBAaHUE PAlMOHAIBHBIX YHcesl. ApudMEeTHUECKUE ACHCTBUS C palMOHAIbHBIMU
yucnamu. Pelienne 3a1ad u3 peanbHOW MPAaKTUKU HAa YacTH, HA IPOOH.

CreneHb ¢ HATypaJbHBIM IMOKa3aTeJeM: OIpeeeHHe, MPeoOpa3oBaHe BbI-
paXeHUN Ha OCHOBE OIpPEACNICHUs, 3amUCh OoJblIuX uyuceln. [IpolueHTsl, 3anuch
MPOLIEHTOB B BUJE ApoOU U poOU B BHUJE MPOIEHTOB. Tpu OCHOBHBIC 33/1aud Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IppuMeHeHnEe NPU3HAKOB JIEIMMOCTH, PA3JI0KEHUE HA MHOKUATEIN HATYypAJIb-
HBIX YHCEIL.

PeanbHble 3aBUCHMOCTH, B TOM 4YHCJE MpsMas U oOpaTHas MPONOPLHUOHAIb-
HOCTH.

AJuiredOpanyecKue BbIPpaKeHUA

[lepemeHHBIE, YNCITOBOE 3HAYCHHUE BBIPAKEHUSA C IEPEMEHHOU. JlomycTrMbIe
3Ha4YeHUA NepeMeHHbIX. [IpencraBiaeHue 3aBUCUMOCTH MEK 1y BEJIMUMHAMU B BUJIE
¢dbopmyibl. Beruucnenus no ¢popmynam. [IpeodpazoBanue OyKBEeHHBIX BbIpaKEHUH,
TOKJIECTBEHHO paBHbIE BBIPAXXEHUs, IpaBUiia MpeoOpa3oBaHUsl CyMM U IMPOU3Be-
JIEHUH, PaBUJIa PACKPBITHS CKOOOK U MPUBEIEHUS MOJOOHBIX CIaraeMbIX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpHouwiensl U MHOTOWIEHBI. CteneHb MHOrowIieHa. CioXeHue, BhIYUTAHHUE,
YMHOXXEHHUE MHOIO4JIeHOB. POpMYJIbl COKPAIIEHHOTO YMHOKEHMS: KBAJpaT CyM-
MBI ¥ KBaapar pasHocTH. DopMyna pazHOCTH KBaapaToB. PasiioxeHne MHOrodie-
HOB Ha MHOKHUTEJIH.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHHEe, KOPEHb YpaBHEHUs, MpaBuUja NpeoOpa3oBaHUsl ypaBHEHUs, PaB-
HOCHWJIBHOCTb YPAaBHEHHU.

JIuHeliHOE ypaBHEHME € OJHOM NEPEMEHHOW, YHCIO KOPHEW JIMHEWHOTO
YPAaBHEHMS, PEIICHUE JIMHEWHBIX ypaBHEHUN. COCTaBlIeHUE YpaBHEHUM IO YCIO-
BUIO 3aJ1a4d. PemieHre TEKCTOBBIX 3a/1a4 C IOMOIIBIO YPABHEHUM.

JIuneiitHoe ypaBHEHHE C JABYMsS NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JIMHEMHBIX YPABHEHUH C JIByMs IIEPEMEHHBIMU. Pelienue cucteM ypaBHEHUHN CIIO-
co00oM moacTaHOBKU. [IpuMepbl peleHus: TEKCTOBBIX 3aJlay C MOMOILBIO CUCTEM
YPaBHEHHUM.

DyHKIUU



Koopaunara Touku Ha npssmMou. UnciioBsle NpOMEXKYTKH. PaccTosinue mexny
JABYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. Alcimucca U opAuHaTa
TOYKH Ha KOOPJIMHATHOM IJI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenue rpapukoB peanbHbix 3aBucumocteil. [lonstue pynkuuu. I'padux PpyHk-
nuu. CBoiictBa ¢yHkiuil. Jluneitnas ¢gynkuus, e€ rpaduk. ['padpuk dynkuuum y =
[X|. T'padmdeckoe penieHne TMHEWHBIX YpaBHEHUH U CHCTEM JIMHEHHBIX ypaBHeE-
HUH.

8 KUIACC

Yucsia v BbIYMCIEHUS

KBaapatHelii kopenb u3 uucina. [lonstue 06 uppanuoHaibHoM ymcie. Jlecs-
TUYHBIC NPUOIIDKEHUS] HUppalMoHANbHBIX 4Yucen. CBoilcTBa apudMeTHUYECKUX
KBaJpaTHBIX KOPHEH U UX MPUMEHEHHUE K MPeoOPa30BAHUIO YUCIOBBIX BhIpaKECHUN
Y BBIUHMCJIEHUSM. JIeiCTBUTEIIBHBIE YUCTIA.

CreneHb C UeNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3aMuCh YHCIIA.

AaredpanvyecKue BbIPpAKEHUSA

KBagpaTHbIil TpEXUIECH, pa30KEHUE KBAJIPATHOIO TPEXUJIEHA HA MHOYKUTE-
TN

AnreOpaunyeckas npodb. OCHOBHOE CBOMCTBO anredpandeckoit apoodu. Cio-
JKEHUE, BBIYMTAHUE, YMHOXKEHHUE, JieJeHue anreOpandyeckux JapoOei. Parmonanb-
HbIC BBIPAXKEHUS U UX MPeoOpa3oBaHHUeE.

YpaBHeHUS U HEPABEHCTBA

KBaapatHoe ypaBHeHue, ¢popMyrna KOpHEH KBaJpaTHOro ypaBHeHUs. Teope-
Ma Buera. Pemenue ypaBHeHH, CBOASAIIMXCS K JIMHEMHBIM U KBagpaTHbeIM. [Ipo-
cTeimme IpoOHO-pallMOHATBLHBIE YPaBHEHUS.

['padrueckas uaTEpnpeTanys ypaBHEHUN C IBYMs NMEPEMEHHBIMU U CUCTEM
JUHEWHBIX YPAaBHEHUM C IBYMsI epeMeHHbIMU. [IpuMepsl perenus cucTeM Helu-
HEWHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooM.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OHON MEPEMEHHOM.
PaBHOCUIBHOCTH HEpaBEHCTB. JIMHEHBIE HEPABEHCTBA C OJJHOM nepemeHHou. Cu-
CTEMBbI JINHEHHBIX HEPABEHCTB C OJHOMN MEPEMEHHOM.

DyHKIMHA

[Tonsitue dyukmuu. OOIaCTh OMpeeIeHUsT U MHOXKECTBO 3HAYCHHUN (PyHK-
. CrocoObl 3aaHus PYHKIIHA.

I'padux dbysxkumu. YUrenne coiicTB dyHKuuu mno e€ rpaduky. [Ipumeps
rpadukoB GYyHKIHMA, OTPaXKAIOIIKUX pPeabHbIE MPOIECCHI.



@DyHKIUY, OMUCHIBAIONINE MPSAMYI0 M OOpaTHYIO MPOTIOPIIMOHAIBHBIC 3aBU-
cuMocTH, ux rpadukn. Oyrkimn Y = X2, y = X3, Y = VX, y=|x|. [paduueckoe pe-
IIICHUE YPaBHEHUW U CHCTEM ypaBHEHUH.

9 KJIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE ApoOr. MHOXKECTBO IEUCTBUTENBHBIX YUCEN, ACHCTBUTEIbHBIC YUCIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEK1y MHOKECTBOM JIEUCTBUTEIBHBIX YACENI U KOOPAUHATHOM IIPSMOM.

CpaBHeHHE IEHCTBUTENBHBIX YHCEN, apu(MeTHIeCKUE NEUCTBUS C JICHCTBU-
TEJIbHBIMU YHCIIAMH.

Pa3mepbl 00BbEKTOB OKPYKAIOLIETO MUPA, JJIUTEIBHOCTh IPOLECCOB B OKPY-
JKAIOIIEM MUpE.

[TpubnnkEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIIIeHHE
yucen. [[puknaka u oneHka pe3yJibTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOJSAIIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHHe. PeleHne ypaBHEHUN, CBOASAIIMXCS K KBaApPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTEIICHEN Pa3JI0KEHUEM Ha MHOKUTEIIH.

Pemenne npoOHO-pallMOHaNbHBIX ypaBHEHUH. PerieHune TEKCTOBBIX 3ajay
areOpanvdeckuM METO/I0M.

VYpaBHeHuEe ¢ AByMSl NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByxX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoil cteneHu. ['paduueckas uHTEp-
IIpeTalys CUCTEMBI YPAaBHEHUHN C IBYMsI [IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a7a4 alredpandeckum crocoOoMm.

YucnoBble HEPABEHCTBA M UX CBOWCTBA.

Pemienne JIMHENMHBIX HEPABEHCTB C OJHOW IEepeMeHHOMN. Pemenue cucrem
JMHENHBIX HEPAaBEHCTB ¢ OJHOU mepeMeHHou. KBaaparHeie HepaBeHcTBa. ['padu-
YecKasi MHTEpIIpeTalys HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI [IEPEMEHHBIMU.

DOyHKIUU

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabona, KoopaAuHATHI
BEPUIMHBI 11apadoJIbl, 0Cb CUMMETPHUH MAPAOOJIBI.

I'padukn Gyukmumii: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |x| u ux
CBONCTBA.

YucsioBbIe MOCJI€I0BATEILHOCTH U MPOrPecCum



[ToHsiTHE YMCIOBOW MOCAEAOBATEIBHOCTH. 3aJaHUE TIOCIEI0BATENBHOCTH pe-
KyppeHTHOH (opMyIioit u popmyson N-ro uieHa.

ApudmeTrnueckass U reoMmerpuueckas mporpeccuu. @opmynsl N-ro wieHa
apu(pMETUIECKON U TeOMETPUUECKON MPOTrPeCCUil, CyMMbI IEPBBIX N YJICHOB.

N3o0pakeHne ujiaeHOB aprU(METHUYECKOH M TeOMETPHUYECKOM IPOTrpecCHid
TOYKaMHM Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnosxHbIE IPOLIEHTHI.

JIeMeHTbl KOMOMHATOPUKHU M TEOPUH BEPOSITHOCTH.

Ilpasuno ymmoowcenus, nepecmanosku, ¢axmopuan uucna. Couemanus u
yucno couvemanuti. @opmyna uucna covyemanuu. ITpeyeonvnux Ilackana. Onbi-
mol ¢ OONBUUM UYUCTIOM PABHOBO3MONCHBIX IJIEMEHMAPHbIX coObimutl. Buiyuc-
JIleHue B6eposmHOCmell 8 ONbIMAx ¢ NPUMEHeHUuemM KOMOUHAMOPHBIX @QOpMYIL.
Ucnvimanua Bepuynnu. Ycnex u Heyoaua. Beposmuocmu cobvimuii 8 cepuu uc-
noimanuil beprynnu.

Cnyuaiinble cOOBITUSA

CrnyvaliHble ONbBITHl (PKCIEPUMEHTHI), 3JEMEHTapHbIE CIy4YalHbIE COOBITHS
(ucxonwl). BepositTHocTH 3yieMeHTAapHBIX cOObITHIL. CoObITHA B CIy4alHBIX
HKCIIEPUMEHTaX M OJaronpusTCTBYIOIIME 3JIEMEHTapHble coObITUS. BeposTHo-
CTH CHy4yailHbIX cOObITHI. OIBITHI C PAaBHOBO3MOXHBIMU 3JIEMEHTAapHBIMH CO-
obrTusMHu. Kiaccuueckue BEpOSITHOCTHBIE OIBITHI € MCIIOJIB30BAHUEM MOHET,
KyOuKoB. [Ipedcmaenenue cobvimuti ¢ nomowvto ouazpamm Iinepa. [Ilpomu-
B0NOJIOJCHbIE COObLIMUS, 00beduHeHue u nepeceuenue coovimuil. Ilpasuno
cnoxcenus eeposmuocmeti. Cnyuatinviii 6v100p. [Ipeocmasnenue sxcnepumenma 8
suoe oepesa, YMHONCEHUEe 8epOSIMHOCIeEl  He3asucumvlx coovimui. Hezasucu-
mule cobvimus. Ilocnedoeamenvubie nezasucumvle ucnvimanus. llpencraBnenue
O HE3aBHCHUMBIX COOBITHSIX B KU3HU.

Crny4daiiHble BETUYUHBI

3nakomcmeo co CAYYAUHbIMU BENUYUHAMU HA NPUMEPAX KOHEYHBIX OUC-
KpemHbIX CyYatHulx éenudun. Pacnpeodenenue eeposimnocmeit. Mamemamuueckoe
oorcuoanue. Ceoticmea mamemamuieckoeo oxcuoaunus. llonsmue o 3axkone 60.1b-
wux yucen. Msmepenue eepoamuocmeu.

Ilpumenenue 3axona OONLWUX YUCEL 8 COYUOLO2UU, CMPAXOBAHUU, 8
30pasooxpaneruu, obecneyenuu 6e30NACHOCMU HACENEHUS 8 UYPEe38blUAUHbIX CU-
Myayusx.

Hcmoku meopuu eeposamuocmeti. cmpaxogoe oeno, asapmuvle uepul. 11
®@epma, b.Ilackanw, A. Bepnynnu, A.H.Konmozopos.

Kocmuueckasn npoepamma u M.B. Kenowviu.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YUEB-
HOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJIbTAThl OCBOCHUS MPOrpaMMbl Y4€OHOTO Kypca «AJreo-
pa» XapaKTEepU3YIOTCS:

1) narpuoTHYecKoe BOCIIMTAHME:

IPOSIBJICHMEM MHTEpEca K MPONUIOMY U HACTOSAIIEMY POCCUMCKON MaTeMaTH-
KM, [ICHHOCTHBIM OTHOLIEHUEM K JOCTH)KCHHUSIM POCCUHUCKUX MATEMATHUKOB U POC-
CUHCKOM MaTeMaTUYECKOW IIKOJIbI, K UCIIOJIb30BAHUIO ATUX JOCTHKEHUN B JIPYTUX
HayKax U NPUKIAIHBIX cepax;

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
paB, MPEACTABICHUEM O MaTEMATUYECKUX OCHOBaX ()YHKIMOHUPOBAHUS pa3iiny-
HBIX CTPYKTYp, SIBJICHHM, IpOLEAyp I'pa)kIaHCKOro oO0IiecTBa (Hampumep, BbIOO-
pBI, OINpPOCHI), TOTOBHOCTHIO K OOCYXJEHHIO 3TUYECKHUX IMPOOJEM, CBS3AHHBIX C
MPaKTUYECKUM NPUMEHEHHEM JOCTHKEHUN HAayKH, OCO3HAaHHEM BaXHOCTH MO-
PaIbHO-3TUYECKUX PHUHIIUIIOB B IEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTMBHOE Y4aCTHE B PEIICHHM IIPAKTUYECKUX 3a7a4 MaTreMa-
TUYECKON HAMNpPaBIEHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTeMaTH4YecKoro oOpa3oBa-
HUS Ha MPOTSHKEHUU BCEW JKU3HU ISl YCHEIIHOW MPO(PECCHOHATILHON AESITeNbHO-
CTH U pa3BUTHUEM HEOOXOAMMBIX YMEHHUI, OCO3HAHHBIM BHIOOPOM M MOCTPOCHUEM
UHAMBHUIYAJIbHON TPaeKTOPUU 0O0pa30BaHUs U )KU3HEHHBIX IJIAHOB C YYETOM JINY-
HBIX UHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTENH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K AMOLIMOHAJIBHOMY M 3CTETHYECKOMY BOCIIPHUSTHIO MaTeMa-
TUYECKUX OOBEKTOB, 3aja4, PELUICHUH, pacCyKI€HUNH, YMEHUIO BUJIETh MaTeMaTH-
YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMEel B JESITEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAy4YHbBIX IpEJl-
CTaBJICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, MPUPOIBI U 00-
[IeCTBa, MOHMMAHHEM MAaTEMaTH4YeCKOW HAyKd KakK cQepbl uelIOBEYeCKOH naes-
TEJIbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYMMOCTH ISl Pa3BUTHS LUBUJIM3ALMH, OBJIa-
JICHUEM SI3bIKOM MaTeMaTHUKW M MaTeMaTUYECKOM KYyJbTypOoW Kak CpelCcTBOM IO-
3HAHHUS MUpPA, OBJAJCHUEM MPOCTEUIIMMU HABBIKAMHU HCCIEAOBATENILCKOU Jes-
TEJIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (popMHPOBAHHE KYJILTYPbI 310POBbS M
IMOIUOHAJIBHOTO 0J1ATOMOTyYHS:

TOTOBHOCTBIO MMPUMEHATh MaTeMAaTHUYECKHE 3HAHUSI B MHTEPECAaX CBOETO 370-
POBBSI, BEJICHUS 3I0pPOBOTO 00pa3a KW3HH (3I0pOBOE MHUTaHWE, cOaTaHCHUPOBaH-
HBI PEXUM 3aHATUNA W OTIbIXa, PETyJsipHas (U3HUecKas aKTUBHOCTB), CHopMHu-
POBAaHHOCTHIO HaBBIKA pedIeKCHH, TIPU3HAHUEM CBOETO MpaBa Ha OMMOKY M TaKo-
O e MpaBa JAPYroro 4eaoBeKa;

7) 3KoJI0rNYecKoe BOCIUTAHHE:

OpUCHTAIMEH Ha MPUMEHEHHE MaTeMaTHYEeCKUX 3HAHWHU JUJIA pPEIIeHUs 3aaad
B 00JIACTH COXPAaHHOCTH OKPY’KAOIIEH Cpebl, ITIAHNPOBAHUS MTOCTYIIKOB M OIICH-
KM WX BO3MOXXHBIX IOCJIEACTBUI JJISi OKPYKAIOMIEH CPeJbl, OCO3HAHUEM TJI00aTh-
HOTO XapaKTepa dKOJOTHIECCKUX MPOOJIeM U MyTeH MX PEIICHHUSI,

8) aganTanus K U3MEHSIIOIMMCS YCJOBHAM COUMAJIbHOW M NMPUPOTHOMH
cpenbl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBUSAX HEOMNPEASIEHHOCTH, IOBBIIICHHUIO
YPOBHSI CBOSH KOMIIETEHTHOCTH Yepe3 MPAKTHUCCKYIO IeATEeIbHOCTh, B TOM YHCIIC
YMEHUE YUUTBCS Y IPYTUX JIIOJICH, TPUOOPETaTh B COBMECTHOU ACATEIHPHOCTH HO-
BbIC 3HAHUS, HABBIKK U KOMIIETCHITUH U3 OTbITA APYTHUX;

HEO0OXOAMMOCThIO B (POPMHUPOBAHUN HOBBIX 3HAHMM, B TOM uuciie GOpMyu-
pOBaTh WJIEH, TOHATHSA, TUIIOTE3BI 00 0OBEKTaX W SBJICHHIX, B TOM YHCJIE paHee
HEW3BECTHBIX, OCO3HABATh NEe(MHUIIMTHI COOCTBEHHBIX 3HAHWUN W KOMIICTCHTHOCTEH,
IJIAaHUPOBATH CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAlIUIO, BOCIPUHUMATh CTPECCO-
BYIO CUTYAaIIMIO KaK BBI30B, TPEOYIOIMIHUI KOHTPMEDP, KOPPEKTUPOBATh NMPUHUMAE-
MBbIC PEIICHUS W JCUCTBUS, (HOPMYIUPOBATH M OIICHUBATH PUCKU M TOCIEACTBUS,
dhopMUPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBbIE YUeOHbIE el CTBUS

ba3zoBble ornueckue aAeicTBu:

e BBIABIIATh U XapaKTEPHU30BaATh CYIICCTBEHHBIE MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATUN, OTHOIIEHWH MEXIYy IOHATHAMH, (OPMYIHPOBATH
OTIpeJICICHHS TIOHSTUH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCHU-
dbukarm, OCHOBaHUA Il 0000IICHNSI M CPaBHEHHS, KPUTEPUH TTPOBOIH-
MOTO aHaJIN3a;

e BOCIPUHUMATBH, (POPMYJIHUPOBATH W MPEOOPA3OBHIBATH CYXKICHUS: YTBEP-
TUTEBHBIC U OTPUIIATEIIBHBIC, CIMHUYIHBIC, YACTHBIC U 00IINE, YCIIOBHBIC,



BBISIBJISIT MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MMPOTHBOPE-
yns B akTax, JaHHBIX, HAOMIONCHUAX U YTBEPKICHUX, MpeAsiaratb Kpu-
TE€PUU JJIS BBISBIICHUS 3aKOHOMEPHOCTEN U POTUBOPEUNIA;

JIeNIaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, N€TyKTUBHBIX U UH-
JOYKTUBHBIX YMO3aKIIIOUEHUH, YMO3aKIIOUEHU IO aHAJIOTUH;

pa3dupaTh 10Ka3aTeIbCTBA MAaTEMAaTHYECKUX YTBEPKIECHUH (MIpsIMbIE U OT
IPOTUBHOIO), MPOBOAUTH CAMOCTOSATEIBHO HECIOKHBIE O0Ka3aTelIbCTBa
MaTeMaTHUYeCKUX (PaKTOB, BBICTpAaUBATh apryMEHTALMIO, IPUBOJIUTE MIPU-
MEpbI U KOHTPIPUMEPBI, 000CHOBBIBaTh COOCTBEHHBIE PACCYKICHMUS;
BbIOMpaTh CcrIocO0 peleHusl yueOHOM 3a1aun (CpaBHMBATh HECKOJIBKO Ba-
PHAHTOB pELICHHUs], BEIOUpaTh HanboJee MOAXOIAIINI ¢ Y4ETOM CaMOCTO-
ATEJILHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCITIOJIB30BaTh BONPOCHI KaK MCCIEI0BATEIbCKUM MHCTPYMEHT ITO3HAHMS,
(GbopMyIMpOBaTh BOMPOCHI, (PUKCUPYIOIIKUE MPOTUBOPEUYHUE, NpodIeMy, ca-
MOCTOSITEJIbHO YCTaHABJIMBATh UICKOMOE M JJaHHOE, (POPMUPOBATH TUIIOTE-
3y, apryMEHTUPOBATH CBOIO MO3UIUI0, MHEHUE;

IIPOBOJUTH IO CAMOCTOSITEJIBHO COCTaBIICHHOMY IIJIaHY HECIIOKHBIN JKC-
NEPUMEHT, HEOOJbIIOE HCCIIEIOBAaHUE IO YCTAHOBJIEHHUIO OCOOEHHOCTEH
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHHSI M BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOIO HAOMIOIEHUS, UCCIENOBaHMS, OLCHUBATh JIOCTOBEPHOCTH
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE DPA3BUTHE NPOLECCA, a TAKXKE BBIJBUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOUHOCTh MH(OPMAIIMH, JaHHBIX, HE-
O00XOIMMBIX JUIsl pElIeHUs 3a/1a4H;

BBIOMPATh, aHATU3UPOBATh, CHCTEMATU3UPOBATh U UHTEPIIPETUPOBATH WH-
(dbopmaluIo pa3IMYHbIX BUAOB U (DOPM MpeCTaBICHUS;

BbIOMpATh (OpMY MpEACTaBICHUS MHPOPMALUU U WILIIOCTPUPOBATH pe-
[IaeMbl€ 33Jja4l CXeMaMu, AMarpaMMaMu, HHOHM rpaukoi U ux KoMOUHa-
USIMU;

OLICHMBAaTh HAAEKHOCTh WH(OOpPMAIMU 1O KPUTEPHUSM, MPEAJIOKEHHBIM
yuuTeneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKATHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHSA:

BOCIIpPUHUMATL U (bOpMYHHpOBaTB CYXKIACHUSA B COOTBCTCTBHUU C YCIIOBU -
MH U OCJIIIMHU O6H16HI/I$I, SICHO, TOYHO, I'PAaMOTHO BBIPAKATH CBOKO TOYKY



3peHUs B YCTHBIX W MHUCHMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOIY
perieHus 3aa4, KOMMEHTHPOBATH MOJTYYECHHBIN PE3ybTarT;

B X0JI¢ 0OCYKIEHUS 3a/1aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIaeMON TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHBIC HAa TTOUCK
pelIeHus, CONOCTABIATh CBOU CYKACHHUS C CY)KICHUSIMU JIPYTUX YYaCTHH-
KOB JIHajiora, OOHAPYKMBATh Pa3IU4KMe M CXOACTBO TMO3HUIUH, B KOPPEKT-
HOU opMe HopMyTHpOBaTh pa3HOTIACHS, CBOM BO3PAKCHUS,
NPEACTABIATh PE3YyJIbTaThl PEUICHUS 3aJlayu, DKCIEPUMEHTA, HCCIIe0Ba-
HUS, TPOEKTa, CAMOCTOSITEIHLHO BHIOMPaTh (POPMAT BBICTYIUICHHS C YUETOM
3a/1a4 Mpe3eHTallMy U 0OCOOEHHOCTE! ayAUTOPHUH;

MOHUMATh ¥ HMCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON W WHIUBHUIYab-
HOU paboTHI IPH PEIICHUHN YU4COHBIX MATEMATHICCKUX 3a]1aY;

MPUHUMATh 1EJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM paboThl, pachpenensTh BHUJIbI padOT, JIOTOBapUBATHCS, O0-
CYXKJIaTh MPOIIECC U PEe3yJbTaT pabOThl, 0000IIATh MHEHUS HECKOJIBKUX
JIIOJICH;

y4acTBOBATh B IPyHIoOBbIX popmax paboThl (00CykAeHUSA, OOMEH MHEHHU-
SIMH, MO3TOBBIE IITYPMBI U IPYTUE), BBITIOJIHATH CBOIO YaCTh PabOTHI U KO-
OpJIMHUPOBATH CBOU JECHUCTBUSA C JPYTUMHU YJIEHAMU KOMaH/IbI, OIIEHUBAThH
Ka4ueCTBO CBOETO BKJIajia B OOIIMI MPOIYKT MO KPUTEPHUsIM, CHopMyaupo-
BaHHBIM yYaCTHUKAMHU B3aMOJICUCTBHUS.

PeryjasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBHS
Camoopranusamnus:

CaMOCTOATENIBHO COCTABJIATH IUIAH, AJITOPUTM PELIECHUs 3aJadu (WM €ro
4acTh), BbIOMpATh CIOCOO pEIIeHUs C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEHN, apIyMEHTUPOBATh U KOPPEKTUPOBATH Bapu-
aHTBI PEIICHHH ¢ Y4ETOM HOBOM MH(MOpPMAIIHH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIAJETh CIIOCOOAMU CaMOINPOBEPKU, CAMOKOHTPOJISA MpOoLecca U pe3yJibTa-
Ta pelIeHNs MaTEMAaTUYECKOM 3a/1auu;

NIPEABUIETh TPYIAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh IIPH PELICHUM 3a1a-
4YH, BHOCUTh KOPPEKTHUBBI B JEATEIIbHOCTh HA OCHOBE HOBBIX OOCTOSTENb-
CTB, HAlJICHHBIX OITMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLIEHMBATh COOTBETCTBUE PE3YJbTATa AECATEIBHOCTH ITOCTABICHHOW LIENIN
U YCIIOBUSIM, OOBSCHSTh MPUUUHBI JOCTHKCHUS WIIM HEIOCTUKEHUSI LIEIIH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xoniy oOydenus B 7 kJjacce oOydyarOlUICS MOJYyUUT CICAYIOIINE Mpe.-
METHBIE PE3YJIbTaTHI:

Yucsia v BbIYMCIEHUS

BoInonHsTh, codyeTass YCTHbIE M MHCbMEHHBIE MPUEMBI, apudMeTHUECKHe
JEUCTBUS C PallMOHATIbHBIMU YUCIAMU.

HaxonuTh 3HAaYCHWS YHUCIOBBIX BBIPAKCHUM, MPUMEHSTH pPa3HOOOpa3HBIC
CIIOCOOBI ¥ MPUEMBI BBIYMCIICHUS 3HAYCHUI TPOOHBIX BBIPAKCHUN, COIAEPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexoauTh OT oAHOM (HOPMBI 3aMKMCH YUCEN K JAPYroi (mpeoOpa3oBHIBATH
JECATUYHYIO Ip0Ob B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHO-
CTH B OECKOHEUHYIO JIECATUYHYIO APOOB).

CpaBHUBATH U YIOPSAJOUYMBATH PAllMOHAIIbHBIC YUCIIA.

OKpyrJisTh yncia.

BBINOMHATS NPUKHUIKY U OLIEHKY PE3yJIbTaTa BRIUMCICHUH, OIIEHKY 3HAaYCHUI
YUCJIOBBIX BhIpXKCHUHN. BBIMOIHATH AEHCTBUS CO CTEMEHIMU C HATYypaJbHBIMU T10-
Ka3aTeJsIMU.

[IpuMeHATh OpU3HAKU JEIUMOCTH, Pa3IOKCHUE HAa MHOXKUTEIU HaTypallb-
HBIX YHCEIL.

Pewmath MpakTUKO-OpUEHTUPOBAHHBIE 33Ja4H, CBSI3aHHBIE C OTHOILLIEHHEM Be-
JIUYUH, MPONOPIHMOHAIBHOCTBIO BEJIWYUH, MPOIEHTAMH, WHTEPIPETUPOBATH pe-
3yJbTaThl PEUICHUS 3a7a4 C yU€TOM OrpaHUYEHUM, CBSI3aHHBIX CO CBOMCTBAMHU pac-
CMaTPUBAEMBIX 0OBEKTOB.

AaredpanvyecKue BbIPpAKEHUSA

Hcnonb3oBaTh anreOpandecKkyr0 TEPMUHOJIOTHIO U CUMBOJIHMKY, TTPUMEHSThH
e€ B Ipolecce OCBOCHUS yUeOHOro MaTepuarna.

HaxoauTh 3HaueHns OYKBEHHBIX BBIPAXKCHHUM NP 3aJlaHHBIX 3HAYCHUSIX TI€-
PEMEHHBIX.

BrimonHsaTh TpeoOpa3zoBaHus 1EJIOr0 BBIPAKEHUS B MHOTOWIEH MPUBEICHH-
€M MOJOOHBIX CJIaraéMbIX, PaCKphITUEM CKOOOK.

BrINOMHATH yMHOKEHUE OJJTHOWICHA HA MHOTOWICH U MHOTOYJIEHa HA MHOTO-
YJIeH, IPUMEHATH (POPMYJIbI KBaJpaTa CyMMBI M KBaJipaTta pa3HOCTH.

Ocy1IecTBIATh PA3JIOKEHUE MHOTOUJIEHOB Ha MHOXHUTEIU C MOMOIIBIO BbI-
HECEHHs 3a CKOOKHM 0OIIero MHOXXHTENS, TPYNIUPOBKH ClaraeMbiX, TPUMEHEHUS
bopMyI1 COKpAIIEHHOTO YMHOXKECHHUSI.

[IpuMeHsTh MpeoOpa3oBaHUsl MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
13 MaTEMATHKH, CMEKHBIX TIPEAMETOB, U3 PEaIbHOW MPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATYPaJIbHBIMM IOKA3aTEISIMU IS IIpe-
oOpa3oBaHUsI BBIPAKEHUH.

YpaBHeHUS U HEPABEHCTBA



Pemats nuHENHbIE YpaBHEHUS C OJHOW IEPEMEHHOM, IPUMEHSS IIPABUJIa I1e-
pexoz1a OT HCXOAHOTO YPABHEHMS K PaBHOCWIBHOMY eMy. [IpoBepsTs, ABnseTcs nu
YHUCIIO KOPHEM yPaBHEHUS.

[TpumensTh rpaduyeckre METOJIbI IPU PEIICHUU JIMHEWHBIX YPABHEHHUM U UX
CUCTEM.

[TonOupaTe npUMepHI Map YUCEN, SBISIOIIMUXCSA PEIICHUEM JTUHEHHOTO ypaB-
HEHHUS C IByMS IIEPEMEHHBIMH.

CtpouTh B KOOPAMHATHON IMJIOCKOCTH IpaUK JUHEHHOTO ypaBHEHHUS C ABY-
Msl TIEPEMEHHBIMHU, MOJIB3YSCh TPaGUKOM, IPUBOAUTH MPUMEPHI PEIICHUS YpaBHE-
HUSL.

Pemate cucteMsl 1ByX JIMHEMHBIX YPaBHEHUH € IByMs IEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTaBiATh U peniaTh JMHEMHOE YpaBHEHUE WJIM CUCTEMY JIMHEWHBIX ypaB-
HEHUU 110 YCIIOBUIO 3a/1a4H, HUHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a-
Jlayyl TIOJIYYEHHBIN PE3yIbTAaT.

DOyHKIUU

N300paxkath Ha KOOPAUHATHOMW MPSIMOIl TOUKHU, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KH, MHTEPBAJIbI, 3aIMCHIBATH YACIOBBIE IPOMEKYTKH Ha
aJreOpanvyeckoM s3bIKeE.

OTMeuaTh B KOOPJAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPAWHATAM,
CTpOUTh rpaduky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C MOMOIIBIO (PYHKIIMNA U3BECTHBIE 3aBUCUMOCTU MEXIY BEIUYH-
HaMM: CKOpPOCTb, BpEMsl, PACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOUMMOCTD, IIPOU3BOIU-
TEJILHOCTh, BpeMsi, 00bEM pabOTHI.

Haxonute 3HaueHne (PyHKIIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduueckuid cnoco® MpeACTaBICHUS W aHaIM3a WHQpOpMaIny,
U3BJIEKATh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K koHiy oOydeHus B 8 kjacce oOydaromuiicss MOJYyYUT CICAYIOIIUE MPeEI-
METHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonp30BaTh HadajabHbIE IPEACTABICHUS O MHOYKECTBE JIEHCTBUTEIBHBIX
YKCeN ISl CPAaBHEHUS, OKPYIJIEHHUS U BBIYUCICHUN, U300pakaTh 1€HCTBUTEIbHbBIE
Yycila TOYKaMU Ha KOOPAUHATHOUN IIPSAMOMN.

[IpumeHsaTh mOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOAMTh
KBaJIpaTHbIE KOPHHU, HCIOJB3Yys MPU HEOOXOIUMOCTH KaJbKYJSITOP, BBIIOJHATH
npeoOpa3oBaHusl BRIPAXKEHUM, COAEPkKAIIUX KBaJApaTHbIe KOPHU, UCIIONIb3Ys CBOM-
CTBa KOPHEM.



Hcnonp30BaTh 3amucu OOJBIIMX M MAJIBIX YUCET C MOMOIIBIO JACCATUIHBIX
npo0eit u creneneit yucna 10.

AJsiredOpanyecKue BbIPpaKeHUs

[IpuMeHsATh MOHATHE CTENEHH C LIEJBIM MOKa3aTelieM, BBIMOIHATH Mpeoldpa-
30BaHMSI BRIPAKEHUH, COJIEPIKAIIMX CTEICHH C LIENBIM MOKa3aTesIeM.

BBINONHATH TOXIECTBEHHBIE NMPEOOPa30BAHUSI PALMOHAIIBHBIX BBIPAXKECHUM
Ha OCHOBE MPaBWJI ACHCTBUHN HAJ MHOTOYJICHAMH U aNreOpandecKuMH APOOSIMHU.

PackianpiBaTh KBapaTHBIN TPEXUICH HA MHOKHUTEIIH.

[TpumeHsTh Mpeodpa3oBaHus BEIPAXKEHUM JIs1 pEeUICHUST PA3IUYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHNS U HEPAaBEHCTBA

Pemiath nvMHEMHBIC, KBaJpaTHbIE yYpaBHEHUS U pallMOHAJbHBIE ypaBHEHUS,
CBOJSIIIMECS K HUM, CUCTEMBI IByX YPABHEHHI C IByMs IEPEMEHHBIMU.

[IpoBOANTH MPOCTEHIINE UCCIIEIOBAHNS YPABHEHU U CUCTEM YpPAaBHEHUH, B
TOM YHCJI€ C TPUMEHEHUEM TpaPUUECKUX MpeACTaBICHUM (yCTaHABIMBATh, UMEET
JI1 ypaBHEHHE WM CUCTEMa YPaBHEHUN PEIICHHUsI, €CIIM UMEET, TO CKOJIBKO, U TIPO-
yee).

[lepexoauTh OT CIOBECHON (POPMYIUPOBKH 33J1a4uH K €€ anredpandecko Mo-
JIETIM C TIOMOIIBIO COCTABJIEHUSI YPABHEHUSI WM CUCTEMbl YPAaBHEHUW, HHTEPHpE-
TUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJ]1auy MOJYYEHHBINA PE3yiIbTar.

[IpuMeHATh CBOMCTBAa YHMCIIOBBIX HEPABEHCTB JJIsi CPABHEHUs, OLICHKU, pe-
IaTh JIMHEHHbIC HEPABEHCTBA C OJTHOW MEPEMEHHOM U UX CUCTEMBI, J1aBaTh Tpadu-
YECKYIO WILTIOCTPALMI0O MHOKECTBA PEIICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUIMHA

[loHruMaTh ¥ UCTHOJB30BaTh (PYHKIIMOHAIBHBIC MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMUECKHE 0003HAUCHMUS), ONIPEALIATh 3HaUeHHEe (PYHKIIUU 10 3HAYEHUIO ap-
TYMEHTa, OTIPEIEIISTh CBOMCTBA (DYHKIIHNH 110 €€ TpaduKy.

Crtpoutsb rpaduku deMeHTapHBIX QYHKIIUNA BUJIA:

y = k/x,y =x2,y = x3,y = x|, y = VX, OIICHIBaTH CBOICTBA YHCIOBOH (yHK-
UM 10 €€ rpaduKy.

K koHiy oOydeHus B 9 kjacce oOy4aromuiicss MOJYyYUT CICAYIOIIUE MPeI-
METHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUA

CpaBHUBATH U YIIOPSAIOUYMBATH PAllUOHAIIBHBIC U UPPAIlMOHATBHBIE YHCIIA.

Breinmonuate apudmeTndyeckue AeHCTBUS ¢ pallMOHAIBHBIMU YHCIIaMH, COYe-
Tasi YyCTHbIE U MUCbMEHHBIC MPUEMBI, BBITIOJHATh BEIYUCIICHUS C UPPALIMOHATBHBI-
MU YHCIIAMH.

Haxonute 3HaueHus: cTeneHen ¢ LEJbIMU MMOKa3aTelsIMU U KOPHEW, BBIYKC-
JISITh 3HAYEHUSI YUCIIOBBIX BBIPAKCHUH.



OKpyrasTh AEHCTBUTEIbHBIE YMCIA, BBIIOJHATh NPUKUAKY pE3yJbTaTa BbI-
YUCJICHUH, OLIEHKY YHCIJIOBBIX BBIPAKECHUM.

YpaBHeHMS U HEPABEHCTBA

PemaTte nuHENHBIE W KBaJApaTHbIC YPaBHEHUs, YPaBHEHUS, CBOSAIIMECS K
HUM, [IPOCTENIINE TPOOHO-PALlMOHAIBHBIE YPABHEHMUSL.

Pemats cucTeMbl ABYyX JTMHEWHBIX YPABHEHHUU C IBYMs NEPEMEHHBIMHU U CH-
CTEMBI ABYX YPAaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SBIISIETCS JIMHEHHBIM.

Pemarp TekcToBbIE 3a1auu aJireOpauyeckuM CIIOCOOOM € MOMOUIBIO COCTaB-
JICHUS1 YPaBHEHMS WIA CUCTEMBI IBYX YPABHEHUM C IBYMs IIEPEMEHHBIMU.

[IpoBOIUTE MpOCTENIINE UCCIEAOBaHUS YPABHEHUM UM CUCTEM yYpAaBHEHMM, B
TOM YHCII€ C TPUMEHEHHEM TrpaduuecKuX MpeACcTaBleHUl (yCTaHaBIMBaTh, UMEET
JIM YPABHEHME WM CUCTEMA YPABHEHUN PELLIECHHUS, €CIIM UMEET, TO CKOJIBKO, U MPO-
gee).

Pemarp nuHelHbIe HEpaBEHCTBA, KBaJApaTHbIE HEPABEHCTBA, N300paxkaTh pe-
IIEHNE HEPABEHCTB HA YMCIIOBOM MPSAMOM, 3alMChIBATh PEIICHUE C IIOMOIIBIO CUM-
BOJIOB.

Pemrate cucTeMbl JIMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIKOYAIO-
M€ KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh PEILIEHUE CHUCTEMbl HEPABEHCTB Ha
YUCJI0BOU MPSIMOM, 3alIUCBIBATDH PEILIECHUE C TIOMOILBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUN PA3JIMYHBIX 331a4.

DOyHKIUU

Pacno3naBaTh pyHKIMM M3yuyeHHBIX BUAOB. [loKka3bIBaTh cCXeMaTH4YECKH pac-

MOJIOXKCHHUE Ha KOOPMHATHOW TUIOCKOCTH rpadukoB GyHKIMA Buaa: ¥ = KX, y = kx
+b,y=k/x,y=ax2 + bx + ¢,y =x3, y =X, y = |X|, B 3aBUCHMOCTH OT 3HAYCHHUIA
K03 PHUITMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

Crpouth U HM300paxaTb CXEeMaTHYECKU TpaUKHU KBaJAPATUUHBIX (PYHKIUH,
OMKCHIBATH CBOMCTBA KBAPATHUHBIX (PYHKIUHI O UX Tpadukam.

Pacno3naBaTh KBajpaTUyHyr0 (QYHKIHIO 110 (GopmyJie, TPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PUIUKU, TEOMETPUH.

Yucii0BbIe MOCTECA0BATEILHOCTH H IPOTPECCHU

Pacnio3naBaTh apu(pMETHUYECKYI0 U T€OMETPUUYECKYIO MPOrPECCUU TPU pa3-
HBIX CII0c00ax 3agaHusl.

BBINOTHATE BBIYMCIEHUS C UCIIOJIB30BaHUEM (POPMYJ N-TO WieHa apupMeTH-
YECKOM U T€OMETPUYECKON POTrPECCUM, CYMMBI IEPBBIX N YWICHOB.

N300paxaTh 4iIeHbl MOCIEI0BATEIBHOCTH TOYKAMH Ha KOOPAMHATHOM IIOC-
KOCTH.



Pemarp 3amaun, cBsi3aHHBIE C YUCIOBBIMH TOCIEAOBATEIBHOCTSIMHU, B TOM
qHCclie 3a7aud U3 pealbHON JKU3HH (C UCIIOJIb30BAHUEM KaJbKYJIATOPA, [UPPOBBIX
TEXHOJIOTHUH).

CTaTHCTHKA H TeOpHs BEPOSITHOCTEIH

ViMeTh mpencTaBleHHE O CTATUCTHYECKHX XapaKTEPUCTUKAX, BEPOSTHOCTH
CIIy4aifHOTO COOBITHS, KOMOMHATOPHBIX 3a7a4ax;

pemiaTh IpocTeine KOMOMHATOPHBIE 3a/1a4l METOI0M MPSMOTO U OpTraHu-
30BaHHOTO Tepedopa;

NPEJICTaBIISITh JaHHBIC B BUC Ta0JHII, AMarpaMm, TpadrKoB;

YUTaTh WH(HOPMAITHIO, TIPEJCTABICHHYIO B BUC TaOIHIIbI, TUATPaMMBI, Tpa-
buka;

OTIPEIETSATH OCHOBHBIC CTATUCTUYECKUE XapaKTEPUCTUKH YUCIOBBIX HAOOPOB;

OLICHUBATh BEPOATHOCTH COOBITHS B MPOCTEUIITNX CIydasix;

UMETH MPEACTABICHUE O POJIH 3aKOHA OOJBIINX YHCET B MACCOBBIX SIBICHUSIX.

B moBceHEBHOM XKU3HU U TP U3YUCHUH JPYTHX MPEIMETOB:

OLIEHMBATh KOJIMYECTBO BO3MOXHBIX BAPUAHTOB METOAOM Iiepedopa;

UMETh MPEACTABICHUE O POJIM NMPAKTUYECKU JTOCTOBEPHBIX U MaJlOBEPO-
ATHBIX COOBITU;

CpPaBHHUBAaThb OCHOBHBIE CTAaTUCTUYECKUE XaPAKTEPUCTUKHU, MOTYUYECHHBIE B
MPOIECCE PEIICHNS MPUKIAIHON 3a/1a4u, U3YUCHHS PEaTbHOTO SBIICHUS;

OLICHUBATh BEPOATHOCTH PEANbHBIX COOBITHIA U SBIICHUI B HECTIOKHBIX CUTY-

aIusIx.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne i/ P Kourpoubnble IIpakTHyeckue (1ubp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Yucaa u BeIUKMCIeHU. PalimoHalbHbIE 15 1 bubmuorexa [JOK
yucia https://m.edsoo0.ru/7f415b90
bubmuorexa [JOK
2 AJIrCOpaHeCKHe BhIpaxeHILA 20 . https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 ¥ PaBHCHILA 1 HEpaBeHCTBa 14 1 https://m.edso0.ru/7f415b90
bu6nmoreka [JOK
4 K ) 1
OOPAMHATH! H rpadpukit. DyHKLHH o 3 https://m.edso00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne o/ P Konrpoabusie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
bubmuorexa [JOK
1 Uucna u Beruncnenus. KBagparasle KopHU 12 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM 4 bubmuorexa [JOK
[IOKa3aTesemM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BhIPAKCHHUS. 4 1 bubnuorexa [JOK
KBanpatHbiii TpéxuiieH https://m.edsoo.ru/7f417af8
Anrebpanyeckue BbIpaKEHHUS. bubnnorexa [HOK
4 10 1
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 14 1 bubnmnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 8 1 bubnuoteka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 8 1 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHBIC [IOHATHS 3 https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
o Oynicuun. HHCI0BbIE pyHKLMH > 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM undgposbie
Ne o/ P Kourpoabnbsie IIpakruueckue (itcpp )
MPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcebl
1 Uucna u Berunciienus. JlelcTBUTENbHEBIC 8 bubmuorexa [JOK
qucia https://m.edso0o.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PABHEHUS C 13 1 bubnuorexa [HOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHCTEMBI ypaB- 10 1 bubnmnoreka HOK
HEHHI https://m.edso0o.ru/7f419d08
bubmuorexa [JOK
4 VYpaBHeHUs U HepaBeHCTBa. HepaBeHcTBa 12 1 https:/m.edsoo.ru/7f419d08
bubnuoreka [IOK
> Dymrui o L https://m.eds00.ru/7f419d08
bubmmoreka [IOK
q 12 2
6 HCTOBBIC HOCTEAOBATETLHOCTH https://m.edsoo.ru/7f419d08
7 OneMeHTbl KOMOMHATOPUKH U TEOPUH BEPO- 4
SATHOCTH
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 8 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

KPUTEPUU U HOPMbI OHEHUBAHUASA

Cucrema OIIEHKH JOCTHKEHUS IUIAHHUPYEMBIX pPE3yJbTaTOB OCBOEHHUS OC-
HOBHOW 00pa30BaTelIbHON MporpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHus Mpe-
[I0JIaTa€T KOMNJIEKCHBLIL ROOX00 K OUeHKe pe3yibmamoe 00pa3oBaHus, 03BO-
JSIOUIUI BECTH OLIEHKY JIOCTHKEHUSI 00yJarolIMMUCS BCeX TPEX IpyNIl pe3yib-
TAaTOB 00PA30BaHUS: JTUUHOCHHBIX, MEMANPEOMEMHBIX U NPEOMEMHBIX.

Cucrema OLIEHKM NPEIyCMATPUBAET YPO6HEEbLII NOOX00 K COICPKAHUIO
OLIEHKH ¥ MHCTPYMEHTAPUIO JIJISl OLICHKHU JOCTHIKEHUS TUIAaHUPYEMBIX pe3yJIbTa-
TOB, @ TAKXK€E K IPEJCTABICHUIO U UHTEPIIPETALIUN PE3YIbTATOB U3MEPEHUN.

OnHuM U3 NpOSIBIEHUI YPOBHEBOI'O MOAXOAA SIBISETCS OLIEHKAa MHIUBUIY-
aNbHBIX 00pa30BaTEIbHBIX JOCTUKEHUN HAa OCHOBE «METOJIAa CIIOXKEHUS», MPHU
KOTOpPOM (PUKCHUPYETCSl JOCTUKEHHUE YPOBHS, HEOOXOAMMOIrO JJI YCIEIIHOTO
MIPOJIOJKEHUS 00pa30BaHUs U PEATbHO JOCTUTAEMOT0 OOJIBIIMHCTBOM YYaIllNX-
Csl, U €ro MPEBBILICHNUE, YTO MO3BOJISIET BHICTPAUBATh UHIAUBUIyaIbHBIE TPACK-
TOPUU JBUKEHUS C YUYETOM 30HBI OJIMKAUIIEro pa3BUTUs, (HOPMUPOBATH MOJIO-
KUTEINbHYIO YUYEOHYIO M COMATIbHYI0 MOTHBALHUIO.

Oco0eHHOCTH OlICeHKH MPeIMETHBIX Pe3yJIbTATOB

OrneHka MpeIMEeTHBIX Pe3yJIbTaTOB MPEJCTaBIsIET COOOM OLEHKY JOCTHXKe-
HUS 00y4aIOUIMMCS TUIAHUPYEMBIX pPe3yJIbTaTOB M0 OTAEIBHBIM IIPEIMETaM.

®opMHUpPOBaHUE ITUX PE3YJIBTATOB OOECIEUNBAETCS 3@ CUET OCHOBHBIX KOM-
IIOHEHTOB 00Pa30BATEIBHOTO MPOLECcCa — YUEOHBIX IPEIMETOB.

OCHOBHBIM 00BbEKTOM OLICHKH IPEAMETHBIX PE3YJIBTATOB B COOTBETCTBUU C
TpeOoBanusiMu CTaHaapTa SBJISETCS CHOCOOHOCTh K PEIICHHIO Y4YeOHO-
MMO3HABATENIbHBIX U YYEOHO-NPAKTHYECKUX 3aJlay, OCHOBAaHHBIX HAa HM3y4YaeMOM
y4eOHOM MaTepuaje, C HCIOJIb30BaHUEM CIIOCOOOB JIEMCTBUM, peeBaHTHBIX
COZIEPKaHUIO0 y4eOHBIX MPEJAMETOB, B TOM YHUCJE METANPEIMETHBIX (MO3HaBa-
TEJBHBIX, PETYIATUBHBIX, KOMMYHUKATUBHBIX ) ACHCTBUIA.

Cucrema OUEHKHM MPEIMETHBIX PE3YJIbTATOB OCBOEHHUS Y4EOHBIX MPOTpaMM
C Y4ETOM YPOBHEBOTO MOAX0Ja, MPUHATOro B CTaHaapTe, NpeaoiaracT Bolae-
JieHHe 0230BOro ypoBHS JOCTHKCHUI KAK TOYKH OTCYETA IPU IMOCTPOCHUU
BCEH CHUCTEMbI OLIEHKU U OpPTaHU3alliyd UHIUBUYaTbHOM paboThl ¢ 00y4aroIIn-
MUCHL.

PeanbHble qocTHX)EeHHUST 00y4YarOIUXCs MOTYT COOTBETCTBOBAaTh 0a30BOMY
YPOBHIO, @ MOTYT OTJIMYaThCSl OT HETO KaK B CTOPOHY NPEBBIIICHUS, TaK U B
CTOPOHY HEJIOCTH>KECHHUS.

[IpakTrKa MOKa3bIBAET, YTO JIJISI OMUCAHUS TIOCTHXKEHHUH, 00ydarommxcs 1e-
7eco00pa3HO YCTAaHOBUTD CIEAYIOIINE MATh YPOBHEM.

ba3oBblii ypoBeHb JOCTH:KEHMIi — YpOBEHb, KOTOPBIH JIEMOHCTPUPYET
OCBOCHHE yUeOHBIX JIEUCTBUI C OMOPHON CUCTEMOM 3HAHUHM B paMKax JMaraso-
Ha (Kpyra) BblENIeHHBIX 3a1a4. OBnajeHue 6a30BbIM YPOBHEM SIBIISIETCS 1OCTa-
TOYHBIM JJIS MPOJOJKEHUsSI 00yUYeHHUs Ha CIeNyIolled CTyneHu oO0pa3oBaHus,
HO HE MO MpOodUILHOMY HampaBlieHUI0. JlocTHKeHHI0 6a30BOr0 YPOBHS COOT-



BETCTBYET OTMETKA «YJOBJIETBOPUTEIBHO» (UJIM OTMETKA «3», OTMETKA «3a4Te-
HO»).

[IpeBpimeHre 6a30BOro YpOBHS CBUIETENHCTBYET 00 YCBOCHHH OMOPHOM
CUCTEMbI 3HaHHI Ha YPOBHE OCO3HAHHOI'O MPOU3BOJIBHOTO OBIAJICHUS YUYEOHBI-
MU JCUCTBUSIMHU, a TaAKXKE O KPyrozope, mupote (Wik u30UpaTeIbHOCTH) UHTE-
pecoB. LlerecooOpa3HO BBIIEIUTH CIEAYIONIME JABAa YPOBHS, NMpeBbINIAIONINE
0a30BbIN:

* NOBBIINIEHHBIHYPOBEHb JTOCTUKEHUS IJITAHUPYEMBIX PE3yJIbTaTOB, OIIEHKA
«XOpoIIoy» (OTMETKa «4»);

* BBICOKHI YpPOBeHb JOCTHEHUS IUIAHUPYEMBIX pe3yJbTaTOB, OIEHKA
«OTIIMYHO» (OTMETKA «5»).

[ToBBIIIEHHBIA W BBICOKMK YPOBHHM JOCTHMXKECHUS OTJIMYAKOTCS IO IOJHOTE
OCBOCHHMS IJIAHUPYEMBIX PE3YJIBTATOB, YPOBHIO OBJAJCHUS YYEOHBIMHU JIEHi-
CTBUSAMH U C(POPMUPOBAHHOCTHIO MHTEPECOB K TAaHHOM NIPEIMETHOM 00JacTH.

NuauBuyallbHbIE TPACKTOPUH OOy4YEHHUs O0YyYarolUXcs, JEMOHCTPUPYIO-
[IMX TOBBIIICHHBIA U BBICOKUI YPOBHHM AOCTHXKEHHM, 11€1€c000pa3HO (PopMH-
pOBaTh C y4ETOM MHTEPECOB 3THUX OOy4YAIOIIMXCA M HUX IUIAaHOB Ha Oyayuiee.
[Tpu HanMUUUK yCTONYMBBIX MHTEPECOB K YUE€OHOMY IIPEIMETY U OCHOBATEIbHON
HOJATOTOBKU MO HEMY Takue OoOydaroluecsi MOTYT OBbITh BOBJICUEHBI B IPOEKT-
HYIO JI€ATENbHOCTh MO NPEIAMETY U COPUEHTUPOBAHBI HAa NMPOAOKEHNE 00yue-
HUS B CTApIIMX KJIAccax Mo JaHHOMY MPOQUITIO.

JIns onrcaHusi NOATOTOBKHM YYalIUXCsl, YPOBEHb JOCTHKEHUN KOTOPBIX HH-
’ke 0a30BOr0, 11eJ1€CO00pa3HO BHIJCIUTH TAKXKE JIBA YPOBHSI:

* IOHMKEHHBIl YPOBEeHb JIOCTHKEHUH, OLEHKA «HEYJIOBJIETBOPUTEIHLHO
(oTMeTKa «2»);

* HU3KMI YPOBEHb JTIOCTHXKCHHM, OLIEHKA «IUI0X0» (0TMETKa «1»).

Henoctmxenne 0a30Boro ypoBHsI (MOHMKEHHBIM M HU3KUH YPOBHU JIOCTHU-
XKeHuM) (PUKCUpyeTcs B 3aBUCUMOCTH OT 00bEMA U YPOBHS OCBOCHHOI'O M HeE-
OCBOEHHOI'0 COZEPKaHUs MPEAMETA.

Kak mpaBuino, moHUM:KeHHBI yYPOBeHb OCTI)KCHHM CBUACTEIBCTBYET 00
OTCYTCTBHM CHCTEMaTH4YecKoi 0a30BOI MOJATOTOBKH, O TOM, YTO OOyUYarOIIUMCS
HE OCBOEHO JJa)K€E U MOJIOBUHBI IUTAHUPYEMBIX PE3YNIBTATOB, KOTOPHIE OCBANBAET
OONBITMHCTBO OOYYAIOIINXCSI, O TOM, YTO UMEIOTCS 3HAYUTENIbHbIEC MPOOEIhl B
3HaHUAX, JalibHelIee o0yueHnue 3arpyaHeHo. [Ipu sTom oGyuaroniuiicss Moxer
BBITIOJIHATH OT/ACJbHBIC 3a7aHus TIOBBIIEHHOTO YpoBHS. JlaHHas rpymma o0y-
qaromuxcs (B cpeHeM B xojie 00ydeHus: coctapistomias okoyo 10%) tpedyet
CHeUaIbHOM JUArHOCTUKHU 3aTPyAHEHUN B 0Oy4YeHUHU, MPOOEIIOB B CHUCTEME
3HAHUW W OKa3aHWHU IIeJICHANPABICHHON IMOMOIIM B JOCTHXKEHHUU 0a30BOTO
YPOBHSI.

Hu3kuii ypoBeHb OCBOCHUS TUJIAHUPYEMBIX PE3YyJIbTAaTOB CBUJIETEIBCTBYET
O HAJIMYUU TOJIBKO OTAENIbHBIX (PparMEeHTAPHBIX 3HAHUU MO MPEAMETY, Nalb-
Heliee o0ydeHHUe MPaKTUYECKU HEBO3MOXHO. OOydarommumcs, KOTOpbIe Je-
MOHCTPUPYIOT HU3KUH YPOBEHb JOCTUKEHHM, TpeOyeTcs crienuanbHasi ITOMOIIIb



HE TOJIbKO MO y4yeOHOMY MpenMeTy, HO U MO (OPMHUPOBAHUIO MOTHBAIIUU K
0OYYEHHIO, PAa3BUTHIO MHTEpECa K M3y4aeMOM NMpEeAMETHOW 00JacTH, MOHUMA-
HUIO 3HAYMMOCTH MPEeaMETa ISl )KU3HU U Ap. TOJBKO HAMYUE MOJIOKUTEIbHON
MOTHBAIIMM MOXXET CTaTh OCHOBOW JIMKBUAAIIMU TMPOOEIOB B OOyYEHUU IS
JAHHOM TPYIIbl O0YYAIOIIUXCS.

OnucaHHBIN BbIIIE MOIXO]] LETECO00Pa3HO MPUMEHSTh B XO/€ Pa3IMYHBIX
poLEyp OIIEHUBAHUS: TEKYIIET0, IPOMEKYTOUHOTO U UTOTOBOTO.

Jist popMUpOBaHUSL HOPM OLIEHKH B COOTBETCTBHUH C BBIJICICHHBIMH YPOB-
HSIMA HEOOXOJIMMO OIHUCATh JOCTUXKEHUSI o0yuaromierocsi 6a30BOro ypoBHs (B
TEPMUHAX 3HAHUM U YMEHMM, KOTOpPHIE OH JIOJDKEH IPOJEMOHCTPUPOBATH), 3a
KOTOpbIE 00yYaromuics 0OOCHOBAaHHO IOJIYYAaeT OLIEHKY «YJIOBJIETBOPHUTEIb-
HO». [lociie aToro ompenensoTcs U CoAep>KaTENbHO OMHUCHIBAIOTCA Oosiee BBI-
COKHME WJIM HU3KHE YPOBHH JOCTHKEHHI. Ba)KHO aklleHTHMpOBaTh BHUMAHHE HE
Ha OIIMOKaxX, KOTOphIE cienan o0yJaromuiics, a Ha y4eOHbIX JOCTHKEHUSX, KO-
TOpbIE 00ECIIEYMBAIOT MPOABUKEHUE BIEPEN B OCBOEHUU COJIEpkKaHUS 00pa3o-
BaHMUSI.

Pemenne o JOCTHXKEHMH WM HEJOCTHXKEHHH TUIAHUPYEMBIX PE3YJIbTATOB
WK 00 OCBOGHMU WJIM HEOCBOCHHMU yuyeOHOro Marepualia MPUHUMAETCs Ha OcC-
HOBE Pe3yJIbTaTOB BBITIOJIHEHMS 3a/laHuil 0a30Boro ypoBHs. Kputepuii moctu-
KEHMSI/OCBOEHUSI y4eOHOTO Marepuaja 3aJaéTcs Kak BBINOJHEHHE HE MEHee
50% 3amanuit 6a30BOro ypoBHs uiu nonydeHue 50% oT MakcuManbHOTO Oala
3a BBINIOJITHEHHE 3a/1aHUi 6a30BOr0 YpOBHS.

YPpoBHM NOATOTOBKH YYAIIUXCH U KPUTEPHH YCHECHIHOCTH 00YYeHHs 110
MaTeMaTHKe

YpoBHH Teopusn IIpakTuka
Ouenka
1 Pacno3naBath YMeETh BBITIOTHATH
Y3HaBaHue 00BEKT,  HAXOAWTH | 3aJaHUSI TI0O O00pasIy,
Anroputmuye- HYXKHYI0  (opmyiy, | HA HENOCpPEACTBEHHOE
cKas nes- | «3» MPU3HAK, CBOMCTBO W | IPUMEHEHUE (POPMYII,
TEIBHOCTh C MOJ- T.J. paBui, UTHCTPYKLMN U
CKa3Kou T.J.

2 3uarb popmymu- YmMmerb_pabotath ¢
Bocnpousse- POBKHU BCEX MOHATUH, | yUEOHOU U CIIPaBOYHOM
IeHue UX CBOICTBa, IMpH- | IUTEPATypOil, BBINOJI-
Anropurmude- | «4» 3HAKHU, GOPMYIIBIL. HATH 3aJlaHus, Tpeoy-
CKasl JesTeIbHOCTD YMeTh___BOCHpO- | IOIIHE HECJIOKHBIX
0e3 Mo/ICKa3Ku U3BECTH JI0Ka3aTelb- | IpeoOpa3oBaHU C
CTBa, BBIBOJIbI, YCTa- | IPUMEHEHHUEM u3y-

HABJIMBATh B3aMMO- | YAEMOI'0 MaTepHaIa




CBS3b, BBIOMpATH
HY>KHOE JIJISl BBINOJI-
HEHUS JaHHOTO 3a-
JTaHus

neHus. CoCTaBJATH
MOJIENb JTIF0OOW CUTY-
alMH.

3 Jenate noruue- YMeTh IIPUMEHSTH
IHonnmanue CKHE  3aKIIIOYEHUS, | IOJYyYCHHbIC 3HAHUS B
J1eATeNbHOCTD COCTaBIAATh aNro- | pa3JUYHbIX CUTYaLUsX.

npu OTCYTCTBUH | «5» pUTM, MOZENb He- | BLIMOJHATL 3aaHus

SIBHO BBIPAKEHHOI'O CJIOKHBIX CUTyallMii | KOMOMHHUPOBAHHOTO
aNropuT™Ma Xapakrepa, Ccolepxka-
IIUX HECKOJIBKO IIOHS-

THI.
4 B cosepuieHcTBe YMerb NpUMEHSATH
OBaanenue 3HaTb  W3Y4YCHHBIN | 3HaHUS B J00ON He-
ymcrBeHHon  Ca- maTepuai, CBOOOJHO | CTAHJApTHOM  cHUTya-
MOCTOATEIbLHO- OpPUEHTUPOBATLCA B | LIUHU. Camocros-
CThI0 «5» HeM. MMeTh 3HaHUS | TeJbHO  BBINOJHATH
TBOpueckas wuc- U3 JOIOJIHUTENIBHBIX | TBOPYECKUE  HCCIIENO-
CJIe0BaTEIbCKAS VUCTOYHHMKOB.  Bna- | Batenpckue  3aaaHusl.
NEeATEIBHOCTD NETh onepanusaMy | BbINoJHATL _GyHKIUU
JIOTUYECKOTO  MBIII- | KOHCYJIBTAHTA.

Kpurepuu u HOpMBbI OLIEHKH 3HAHUI, YMEHUI U HABBIKOB 00y4aK0IIMX-

CHd IO MaTEMaTHKEC.

1. Quenka nucbMeHHbIX KOHMPOJIbHHIX PAOOM_00VUAIOUIUXCA_NO_MaHe-

mMamukKe.

OtrmMeTKka «S5», eciu:
e paboTa BBINOJHEHA MOJHOCTHIO;
® B JIOTHYECKUX PACCYXKJICHHUSIX U OOOCHOBAHUU PEIICHUS HET MPOOETOB U

OINOOK;

L B PCIICHHMHU HCT MAaTCMAaTHUYCCKHUX OInOOK (BOSMO)KHa O0JHa HCTOYHOCTD,
OIIMCKa, KOTOpasA HE ABJIACTCA CICACTBUCM HC3HAHUS WIIM HCIIOHMMAaHUWA y‘IC6HOI‘O

MaTepuana).

OT1meTKa «4» CTaBUTCA B CIEAYIOIINX CIydasX:
e paboTa BBINIOJIHEHA MOJHOCTHIO, HO 00OOCHOBAHUSI I1arOB PEIICHUS HEJO0-

CTaTOYHBI (€CIU yMEHUE

HBIM O0OBEKTOM MTPOBEPKH );

00O0CHOBBIBATh PACCYXKIEHUSI HE SIBIISIIOCH CIEIUalb-




®  JIOMYUICHBI OJIHA OMINOKA UM €CTh IBA — TPU HEAOUETA B BBIKJIAKAX, PU-
CYHKaX, YepTekax WIH rpapukax (eciiv 3TH BUABI pabOT HE SIBISIIIUCH CHEIUab-
HBIM 00BEKTOM IIPOBEPKH).

OTtMmeTKa «3» CTaBUTCS, €CITH:

e  jomyiieHo Oosee OJHOM OMMOKM WK OoJee NBYX — TpeX HEJ0YETOB B
BBIKJIQ/IKaX, YepTekax WiH rpadukax, Ho oOydaromuiicss oonagaer 00s3aTebHbI-
MU YMEHUSMH T10 TIPOBEPSEMON TEME.

OTMeTKa «2» CTaBUTCS, €CIIN:

®  JIOMYUICHBI CYIECTBEHHBIE OMIMOKH, TOKAa3aBIINe, YTO OOYyJaIOIUNAC HE

oOnagaeT 00s3aTeIbHBIMU YMEHUSIMU 110 IAHHOM TeMe B TIOJIHOM Mepe.
OtMmeTtka «1» cTaBUTCS, €CITU:

e paboTa MoOKa3aja MOJHOE OTCYTCTBUE Yy OOydarolerocs o0s3aTeabHbIX
3HAHUM W YMEHHUI MO MPOBEPSIEMON TEME WJIM 3HAYUTEIbHAsl 4acTh paOOThI BbI-
MOJIHEHA HE CAMOCTOSTEIBHO.

Y4uTens MOXKET MOBBICUTh OTMETKY 34 OPUTHHAIBHBIN OTBET Ha BOIPOC
WIH OPUTHHAIBHOE PEIICHHE 3aJla4H, KOTOPBHIE CBUICTEIHCTBYIOT O BBICOKOM
MaTeMaTUYECKOM Pa3BUTUU OOYYaloIIEerocs; 3a pelieHue 0osee CIoxKHON 3aa-
Y WK OTBET Ha 0oJiee CIOXKHBIA BOIPOC, MPEAIOKEHHbBIE 00ydaromeMycst 10-
MOJIHUTENBHO TOCJE BBHITIOTHEHUS UM KaKUX-JIMOO APYTUX 3aaHUN.

2. Quenka ycmmbix 0meemos 00y4aowuxcs no mamemamuxe
OTBeT o11eHUBAETCA 0TMETKOM «5», €CIIH YUCHUK:
® [IOJHO PacKphlI cojAepKaHME MaTepuaia B oObeMme, MpelyCMOTPEHHOM
IporpaMMON U YICOHHUKOM;
®  U3JOXWJI Marepuaa rpaMOTHBIM A3bIKOM, TOYHO HCIOJb3Ys MaTeMaThye-
CKYI0 TEPMHMHOJIOTHIO U CHUMBOJIUKY, B ONPEACICHHON JIOTMYECKOM MOCIIEI0Ba-
TEIbHOCTH;
®  TPABWJIBHO BBINOJHWI PUCYHKH, YEPTEKHU, TPaPUKH, COMMYTCTBYIOLIUE OT-
BETY;
® [IOKa3aJl YMEHUE WILIIOCTPUPOBATh TEOPUI0 KOHKPETHBIMU IPUMEPAMH,
MIPUMEHSATH €€ B HOBOI CUTYallUH NP BBITIOJHEHUU MTPAKTUYECKOTO 3a/1aHNUS;
®  [IPOAECMOHCTPUPOBAJ 3HAHUE TEOPHM PAHEE M3YUYECHHBIX COITYTCTBYIOIIMX
TeM, CPOPMHPOBAHHOCTh M YCTOWYMBOCTH UCMOJIB3YEMBIX MPU OTBETE YMEHUU U
HABbIKOB;
e  OTBEYaJl CaMOCTOSITENIbHO, 0€3 HABOIALIUX BOIIPOCOB YUUTEIIS;
®  BO3MOXHBI OJJTHA — JIB€ HETOYHOCTHU MPU OCBEILEHUU BTOPOCTEIEHHBIX BO-
IPOCOB WJIM B BBIKJIAJKaX, KOTOPbIE YYEHHUK JIETKO MCIPABWII IOCJE 3aMeYaHUs
YUUTETIS.
OTBeT OLIEHUBAETCS 0TMETKOM «4», €CIIM YIOBJIETBOPSET B OCHOBHOM Tpe-
OOBaHMAM Ha OLIEHKY «5», HO MPU 3TOM UMEET OJUH U3 HEJOCTATKOB:
® B U3JIO)KEHUM JIOMYIIEHbl HEOOJbIINE NpOoOesbl, HEe UCKa3UBIIEe MaTeMa-
TUYECKOE COJEPKAHUE OTBETA;




e  JIONYIIECHBI OJMH — JIBAa HENOYETa IPU OCBEIICHUH OCHOBHOTO COAEpXKa-
HUS OTBETA, UCIPABIICHHBIE TI0CIIC 3AMEYaHUs] YUUTEIIS;

e  JIOMyLIEHbI OIMOKA UM 0o0Jiee IBYX HEJOUYETOB IIPU OCBELIEHUH BTOPO-
CTEIIEHHBIX BOIPOCOB MJIM B BBIKJIAJIKAX, JIETKO MCIPABJICHHBIC IOCIE 3aMEYaHUs
YUNTEIIA.

OT1MmeTKa «3» CTaBUTCA B CIEAYIOIINX CIIydasX:

®  HENOJIHO PACKPBITO COJAEpKaHHME MaTepuana (CoAepKaHHE H3JI0KEHO
(¢parmeHTapHO, HE BCErJa MOCIEAOBAaTENbHO), HO MOKa3aHO oOIllee MOHUMaHUe
BOIIPOCAa M NPOJEMOHCTPHUPOBAHBl YMEHUSA, JOCTATOYHBIC IUIsI YCBOECHHUS IIPO-
rpaMMHOro Marepuaia (omnpeneieHsl « TpeOoOBaHUAMHU K MaTEMAaTUYECKOM MOATO-
TOBKE O0y4arolUXCcs» B HACTOALIEH MpOrpaMme 1o MaTeMaTuKe);

®  UMENUCh 3aTPYAHECHUS WJIM JOMYUIEHbl OIUMOKU B ONpEAEICHUN MaTeMa-
TUYECKON TEPMUHOJIOTUH, YEPTEXKAX, BBIKIIAJIKAX, UCIIPABICHHBIE TI0CIIE HECKOJIb-
KMX HaBOJSAIIUX BOIPOCOB YUUTEIS;

® VYYECHUK HE CIPABWICA C NPUMEHEHHEM TECOPHHM B HOBOM CHUTyalHH MPHU
BBIIIOJIHEHUH TPAKTUYECKOIO 3aJaHus, HO BBINOJHUI 3aJaHHs 005S3aTE€IbHOTO
YPOBHS CIIOKHOCTH IO TAHHOW TEME;

® [IpyM JOCTATOYHOM 3HAHUM TEOPETUYECKOIO0 MaTepuasa BBIABICHA HEZO-
cTaTo4Hasi cOPMUPOBAHHOCTH OCHOBHBIX YMEHUN U HABBIKOB.

OTMeTKa «2)» CTaBUTCS B CIEAYIOLIUX CIy4asiX:
® HE PACKpPbITO OCHOBHOE COZIEpKaHUE yueOHOTo MaTepuana;
e O0OHaApyXEHO HE3HAHHE YUYEHUKOM OOoJIbllIel WM HanboJiee BaXKHOU
4acTH y4eOHOro MaTepuarna;
® JIOIMYIICHBI OIMOKHU B ONPEEICHUN MOHATHH, PU UCIIOJIb30BaHUU
MaTeMaTUYeCKOl TEPMUHOJIOTUH, B PUCYHKAX, YepTeKax WM rpaukax,
B BBIKJIQ/IKaX, KOTOPHIE HE UCIPABJIEHBI MOCIE HECKOJBKUX HABOISALIUX
BOIIPOCOB YUUTEIIS.
OtrmMmeTka «1» cTaBUTCS, €CIIH:
® Y4YEHUK OOHApYKHWJI MOJTHOE HE3HAHUE U HEMIOHUMAHHUE U3y4aeMOro
y4eOHOro Marepuaia Wid He CMOT OTBETUTh HU HA OJMH W3 MOCTaBIICH-
HBIX BOIIPOCOB 10 U3yYEHHOMY MaTepHay.

3. Oyenusanue mecma u KOMNJIEKCHOU pabomol

NMPOLEHTHI 0-49 50-65 66-79 80-100
OLIEHKH 2 3 4 5
4. 3auem

Kpurepum ouenkmu:
OneHka «3a4TeHO» BBICTABIAETCS 00y4YarOIEMYCsl, €CJIM: OH 3HAeT OCHOB-
HBIE OIIPENEIICHNUs, ITOCIEIOBATEICH B U3JIOKEHUH MaTepuaia, IeMOHCTPUPYET



0a30BbIe 3HAHUS JUCHUITIINHBI, BJIaACCT HGO6XOI[I/IMBIMI/I YMCHHAMU U HABBIKA-
MU IIPH BBIIIOJIHCHUHW ITPAKTUICCKHUX SaHaHHﬁ.

OHGHKa «HE€ 3a4YTCHO» BBICTABJIACTCA 06yqa10meMyc>1, €CJIn: OH HE€ 3HACT
OCHOBHBIX OHpCHeHeHHﬁ, HCTIOCICAOBATCICH U COMBYHMB B W3JI0KEHUU MaTrcpu-
ajla, HC 06J'IaIIa€T OHpGI[CJICHHOﬁ CHUCTEMOH 3HAHUM 10 JUCHUIIIINHC, HC B ITIOJI-
HOU MCEpC BJIAACCT H€O6XOI[I/IMI)IMI/I YMCHUAMU U HABBIKAMH IIPHU BBIIIOJIHCHHHA
IMPAKTUICCKUX SaHaHHﬁ.

Oo0mas ki1accupukanus ommnoOOK.

IIpu oneHke 3HaHWM, YMEHUA U HaBBIKOB OOYYalOLIUXCS CIEIYET yYUThI-
BaTh BCE OMMOKY (TpyObIe M HETPYObIe) U HETOUETHI.

I'pyObiMu cUUTAIOTCHA OLIUOKU:

- HE3HaHHE OIpPE/ENICHNs OCHOBHBIX MTOHATUH, 3aKOHOB, IIPABUJI, OCHOBHBIX
MOJIOKEHUN TEOpUH, HE3HAHUE (POpPMYJI, OOIIEPUHATHIX CUMBOJIOB 0003HAaYe-
HU BEJTMYMH, €IMHULL UX U3MEPEHUS;

HE3HAHHE HAMMEHOBAHUI €IMHUIL] U3MEPEHMUS;

HEYMEHUE BBIICTUThH B OTBETE ITIABHOE;

HEyMEHUE PUMEHATh 3HAHUS, aJITOPUTMBI JUISl pELIEHUS 33]1a4;
HEYMEHUE JIeJIaTh BBIBOJbI U 0000IIEHMS;

HEYMEHHE YUTATh U CTPOUTH IPAPUKY;

HEYMEHHUE I0JIb30BAThCS MEPBOUCTOYHUKAMH, YUEOHUKOM U CIPaBOYHU-

KaMu;

- MOTEPS KOPHS WM COXPAaHEHUE ITOCTOPOHHETO KOPHS;
otOpachiBaHue 0€3 00BSICHEHUI OJTHOTO U3 HUX;
paBHO3HAYHBIE UM OIIUOKH;

BBIYUCITUTEIbHBIE OIIMOKHU, €CJIU OHU HE SIBJITIOTCS OMUCKOM;
JIOTUYECKHE OITUOKHU.

K Herpy0ObiM omum0dkam cieayer OTHECTH:

- HETOYHOCTb (hOPMYJIHUPOBOK, OMPEACICHUM, TOHSATUM, TEOpUM, BBI3BAH-
Hasl HEIMOJHOTOM 0XBAaTa OCHOBHBIX IPU3HAKOB OINPEAEISEMOrO IOHATUS WIIN
3aMEHOU OJIHOTO - ABYX U3 3TUX IIPU3HAKOB BTOPOCTEIIEHHBIMU;

- HETOYHOCTH Tpaduka;

- HEPAUMOHAIBHBIM METOJ PELICHUS 3aJadyd WM HEJOCTAaTOYHO MPOIYy-
MaHHBIN TJIaH OTBETA (HApYUIEHUE JIOTUKH, TOJAMEHA OTIAEIbHBIX OCHOBHBIX BO-
MPOCOB BTOPOCTEIICHHBIMU);

- HEepaIMoOHAJIbLHBIE METOJbI PabOThI CO CIPABOYHONM W JNPYrou JuTepary-
poit;

- HEYMEHME pelllaTh 3aJ]auu, BBITIOTHATh 3a1aHUsI B OOIIIEM BHJIE.

Henpoyerammu SABISIIOTCS:

- HEepalMOHAJIbHBIC MPHUEMbI BHIYUCIICHUN U MPEe0OPa30BaHUIA;

- HeOpeXHOE BBINOJHEHUE 3aMKCel, YepTexen, cxem, rpaduKoB.



Kontposne 3YH npennaraercs npu nNpoBeAEHUM MATEMATHYECKUX JTHKTAH-
TOB, PAKTHYECKUX pabOT, CAMOCTOSITENIbHBIX Pa0OT 00YYarOIIEro U KOHTPOJIH-
PYIOIIET0 BUJA, KOHTPOJIBHBIX pa0OT, HTOIOBBIX PadoT.

OueHnBanMe HHAMBHAYAJIbHOTO NPOEKTA

Taouanua ouenku pe3yabratoB [IPOEKTA yyeHuka mKoJIbI.

Opranuzanus [Toznanue mupa Ob6muienue ¢ [IposiBnenue
nena (mo3HaBaTeb- TIOABMH (KOMMY- | 9yBCTB U BOJIU
(perynsiTuBHbBIC Heie YY) HUKaTHUBHBIC (JIMYHOCTHBIE pe-

YY) YY) 3yJbTAaTHI)

1. BeiOop Tembl 1. Coop unbpop- 1. Beipaxenue 1.  JloBenenue

(Ha3BaHUs): MAI1H: CBOMX MBICJIEH: |3ambIcia JO BO-

— CaMOCTOSITENb- | — U3 Pa3HbIX MC-| — SICHOCTb M JO- | IUIOLIEHUS:

HO TOYHUKOB; CTYIIHOCTb ~ M3JI0- | — IIOJIHOE BO-

— C IIOMOUIBIO — COOCTBEHHBIX | )KEHHUS IUIOLIEHHE

HaOJII0ICHU, — JIOTUYHOCTD — YacTUYHOE BO-

Onpenenenne — OIBITOB, MPAK- | — LEJOCTHOCTh | IUIOLICHUE
LEJIHU: TUYECKUX Aeil- |  BBICTYIUICHMS —  yOpoOUIeHHE

— CaMOCTOSITENb- | CTBUM U T.II. — TPaBUWIBHOCTH | LIETTU
HO — 17§ 0 X0Ay paboThI

— C IOMOUIBIO CaMOCTOSITEJIbHO KpacoTa peuu

CocraBnenue [Ipeononenne

IJIaHA: TPYIHOCTEM:

— — MPO TPYAHOCTH
CaMOCTOSITEJIbHO HE W3BECTHO (HE

— C TIOMOIIIBIO OBLII0)

— TPYAHOCTH
IIPEOJIOJIEHBl  MOJI-
HOCTBIO

— YaCTHUYHO

— OoJIbIIIas 4acTh

TPYAHOCTEM  HE
MIPEoJI0JIeHA

2. Peanmusanus 2. Co3nmanue 2. Ilouumanue 2. DOMOIMOHAJIL-

nJiaHa;
— CaMOCTOSITEb-
HO WJIM C TIOMOIIIbIO
— B COOTBET-
CTBHHU C 3aMBICIIOM
— KOPPEKTUPOB-
Ka IUIaHa yTIpPOCTH-
J1a TOCTUXKEHHE pe-

COOCTBEHHOT'O TIPO-
nykTa (B T.4. ¢ me-

pepaboTKol  WH-
dbopmanmn):
— OPUTMHAJIBHBIN
MPOIYKT
— C 2JIEMEHTOM
HOBU3HBI

BOIIPOCOB (TIpH 3a-
HIUTE MPOEKTA):

— OwIcTpOoE H
YETKOE TTOHMMAaHHE

—  TIOHUMaHHE
1ocJie YTOUHEHUS

— TpoOJIEeMBI TIPH
MOHNMaHUHU

Has

CaMOOILICHKa
CBOEH pabOTHI:

— CTETECHb WHTE-
peca

— yJIOBJIETBO-
PEHHOCTH (YTO MO-
HPaBUJIOCH, YTO




3yJbTaTa —  BOCIPOU3BE- | BOIIPOCOB HET...)
JIEHHE U3BECTHOTO — YBJICYEHHOCTh
TeMo  (TOTOB-
HOCTb €€ MpPOIOJI-
XKaTb, TBOPUYECKUU
azapT Y T.I1.)
3. Camoo1ieHkKa 3. [Ilpencrasie- 3. JloroBopUThCA 3.  BO3MOX-
pEe3yJIbTaTOB U Hue uHdopmaruu | B crnope (mpu 3a- | HO,
X0Jla  MCIOJHE- (TEeKCcT, cxeMma, | IUTe HO HE OBZI-
HUSI IPOEKTA: MOJEIb, OOBEKT H IPOEKTA): 3ATEJIBHO n
— CaMOCTOSITENb- | T.II.): — apryMEHTHPO- TOJIBKO I1IO
HO WJIHA MO BOIPO- —  TBOPYECKOE, | BAHHOE (WJIM HET) CAMOOIIEH-
cam OPUTMHAJBHOE, otcrtanBanue cpoei | KE
— aJICKBaTHOCTh | TUIIOBOE MMO3ULIUH ABTOPA, BE3
CaMOOILICHKH — KOPPEKTUPOB- ITYBJIMYHOI'O
— BBIJCIICHUE Ka TO3UIHUU TION OBCYXIEHUA
TPYAHOCTEU BO3JeucTBUEM ap- | U
— NPU3HAHUE He- T'YMEHTOB OCYXJEHHMA:
yiad  TOJIHOCTBIO — pacTEepAHHOCTb |  pEIICHHE MO-
CaMOCTOSITETILHO B cHOpe, cJaya | pajbHBIX MPOOIIEeM,
CBOMX MO3ULUHI IIPOTUBOPEUUH TIPU
— JTUCKYCCHSl | OLIEHKE WM BBIOO-
OTCYTCTBOBAJa pe MocTynkoB (B

XoJle paboThl Haj
IIPOEKTOM)

MakcumanbHas OlIEHKA M0 KaXKI0MYy KPUTEPUIO HE JI0JKHA MPEBBIIIATh

6ainoB. [lpu TakoM moaxonae JOCTHXKEHHE 0a30BOTO YPOBHS (OTMETKa

«YJIOBJIETBOPUTENIBHO») COOTBETCTBYET MOJIYYEHHUIO 4 TIEPBUUHBIX OAJJIOB

(mo omHOMy Oaminy 3a KaXKIblii U3 YETHIPEX KPUTEPUEB), a JTOCTHUKEHUE

MOBBIIICHHBIX YPOBHEW COOTBETCTBYET MOJYUECHUIO (—9 MEepBUYHBIX OAIIIOB

(oTMeTka «xopo1ioy) uinu 10—12 nepBUUHbBIX 0aUI0B (OTMETKA «OTIUYHON).




YUYEBHO-METOJJUYECKOE OBECIIEYEHUE OBPA30OBATEJIb-
HOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» Anrebpa, 7 knacc/ MaxkapsiueB FO.H., Munaiok H.I'., HemikoB K.U. u apy-
rue, AkimonepHoe odmectBo «M3aarenbetBo «IIpocBenienney
» Anrebpa, 8 kimacce/ MakapsrueB FO.H., Munaiok H.I'., Hemkos K.U. u apy-
rue, AkimonepHoe oomiectBo «M3narensbctBo «IIpocBenieHue
» Anredpa, 9 kmacc/ MakapsrueB FO.H., Munarok H.I'., Hemkxos K.U. u apy-

rue, AkimonepHoe oomiectBo «M3narensbctBo «IIpocBenieHue

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HMHTEPHET

https://educont.ru/

https://myschool.edu.ru/

https://uchi.ru/

https://sdamgia.ru/



