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INOACHUTEJIBHAS 3AIINCKA

Anrebpa SIBJISIETCS OJHUM W3 OIMOPHBIX KyPCOB OCHOBHOTO OOIIET0 0Opa30BaHMUS:
OHa oOecrevynBaeT W3y4YeHHE IPYIHX AUCLUHUIUIMH, KaK €CTeCTBEHHO-HAYYHOIO, TaK U
TYMaHUTapPHOTO IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO I MPOJOHKEHHsI 00pa30BaHUs U B
NOBCEHEBHOM Jku3HU. Pa3BuTHe y o0Oyd4arommxcss HAy4YHBIX MPEJCTAaBICHUNA O
MPOUCXOXKJACHUA W CYIHOCTH aireOpandeckux aOCTpakiMid, CrIocode OTpaKeHUS
MaTeMaTUYeCKON HayKoll SBJIIEHMH M TPOILECCOB B MPUPOJAE U OOIIECTBE, POJIU
MaTeMaTUYeCKOT0 MOJICIMPOBAaHUS B HAyYHOM IMO3HAHUH U B NPAKTUKE CIOCOOCTBYET
(OpMHPOBAHNIO HAYYHOT'O MHPOBO33PEHHUSI W KAYECTB MBIIUICHUS, HEOOXOIUMBIX JUIS
ajantanud B coBpeMeHHOM mudpoBoM obmecTBe. M3yueHue anreOpsl obecrieumBact
pa3BUTHE YyMEHHUS HaO0aTh, CpaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyer
KPUTHUYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU
JEHCTBUSL W BBIBOJBI, (opMyJIupoBath yTBepkaeHUs. OcBoeHue Kypca aireOpsl
o0ecrieynBaeT pa3BUTHE JIOTHYECKOTO MBIIUICHUS OOYYarOMIMXCS: OHU HCIOJIB3YIOT
JNENYKTUBHbIE M HMHIYKTUBHBIE pacCyXJeHus, O0O00OlIeHne ¢ KOHKPETU3AIIHIO,
abctparupoBanue u ananoruto. OOydenue anreOpe MpeanoiaraeT 3HaYUTENIbHbIN 00bEM
CaMOCTOSITENIbHOM JIEATENbHOCTH O00YyYarolMXcCs, I03TOMY CaMOCTOSITEJIbHOE pElIeHHE
3a/1a4 SIBJIIETCS peau3alreil AesiTeIbHOCTHOTO IPUHIUIIA 00yYeHUSI.

B cTpykType mporpammbl yueOHOTO Kypca «Aireépa» Uisi OCHOBHOTO OOIIETO
00pa3oBaHMsl OCHOBHOE MECTO 3aHMMAIOT COAEpPKATEIbHO-METOANYECKUe TMHUU: «Hucna
U BBIUHUCICHUS», «AIreOpanyeckue BBIpAXKCHUSN», «YPaBHEHUS U HEPABEHCTBAY,
«@ynkuum». Kaxngas u3 3TUX cOAEpKATEIbHO-METOANYECKUX JIMHUN pPa3BUBACTCS HA
MPOTSHKEHUH TPEX JIET U3yUEHHUsI Kypca, B3aUMOJICUCTBYSI C IPYTUMHU €ro JUHUAMH. B xo1e
U3yuyeHus: ydeOHOro Kypca OOydaromMMCs NPUXOAMUTCS JIOTUYECKH pPACCYXkAaTh,
HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SA3bIK. B CBSI3U € 3TUM B mporpamMmy y4eOHOToO
Kypca «AureOpa» BKIIOYEHbI HEKOTOpPbIE OCHOBBI JIOTMKH, NPEACTAaBIECHHBIE BO BCEX
OCHOBHBIX pa3Jielax MaTeMaTH4ecKOro oOpa30BaHUS M CIOCOOCTBYIOLIME OBJIAJICHUIO
00yYaromyUMHUCs OCHOB YHUBEPCAIBHOTO MaTeMaTH4ecKoro ssbika. CoaepxarenbHOR u
CTPYKTYpPHOH  OCOOEHHOCTBIO  y4eOHOro Kypca  «Anrebpa»  SBISETCS  €ro
WHTEIPUPOBAHHBIN XapaKTep.

Conepxxanue TUHUM «YHCla U BBIYUCICHUSD CITY>KMUT OCHOBOM JUISI TallbHEUILEro
U3yYeHUs] MAaTeMaTHKH, CHOCOOCTBYET pa3BUTHIO Yy OOYyYaroUUXCSA JIOTMYECKOTO
MBILUIEHUS, (OPMUPOBAHUIO YMEHHS TOJb30BaThCS  AITOPUTMaMH, a TaKke
NPUOOPETEHUIO TMPAKTUYECKUX HAaBBIKOB, HEOOXOAMMBIX J/JIsi TOBCEAHEBHOW >KHU3HM.
Pa3Butue mMOHATHS O uYMClIe HAa YpPOBHE OCHOBHOIO OOILIEro oOpa3oBaHMs CBSA3aHO C
paloHaIbHBIMU W UPPAIMOHATBHBIMU YHUCIaMHU, (HOPMHpPOBAHUEM TPEICTABICHUN O
JIEUCTBUTEIILHOM YHCJIE. 3aBEPIIEHNE OCBOCHHS YHCIOBOM JIMHUM OTHECEHO K CPEIHEMY
o0meMy o0pa3oBaHMIO.

CogepxaHuie IByX anreOpandecKux JUHUN — «AJreOpandecKue BBIPAXKCHUSI) H
«YpaBHEHUSI W HEpPABEHCTBa» CIIOCOOCTBYET (OPMHUPOBAHUIO Yy OOydaromuxcs
MaTeMaTU4YeCKOro anmnapara, HeoOX0JUMOro JJIsl pelIeHUs 3a/1a4 MaTeMaTHKHU, CMEKHBIX
IpEeIMETOB U MPaKTUKO-OPHUEHTUPOBAHHBIX 3anad. Ha ypoBHe OCHOBHOro 0011€ro
o0Opa3oBaHusl Yy4eOHBIN MaTepuan TPYNIUPYETCS BOKPYT PAIMOHANBHBIX BBIPAKCHHIA.
AnreOpa JeMOHCTPUpPYET 3HadeHHE MAaTeMaTUKH Kak s3blKa M TMOCTPOCHHUS
MaTeMaTUYeCKUX MOJeNiel, OMMCaHus MPOIECCOB U SBJIEHUI peaibHOrO Mupa. B 3agaun
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oOydeHus anredpe BXOAST TakXkKe JajbHellllee pa3BUTHE alrOPUTMUYECKOTO MBILIUICHHUS,
HE00X0IMMOT0, B YaCTHOCTH, I OCBOEHUS Kypca MH(POPMATUKH, U OBJIAJICHUE HaBBIKAMU
JNeNyKTUBHBIX paccyxkaeHuil. [IpeoOpa3zoBaHne CHMBOJIBHBIX (OpPM CHOCOOCTBYET
Pa3BUTHIO BOOOpaKEHHUs, CIOCOOHOCTEN K MaTeMaTHYeCKOMY TBOPUECTBY.

Copnepxanne ¢GyHKIUOHAIbHO-TpaUUECKOl JHMHUM HAalEJICHO Ha IOJIy4YeHHE
00y4JaImuUMUCs 3HAHUN 0 (PYHKIMSIX KaK BaKHEHIEH MaTeMaTH4ecKOW MOIETH JUIs
OTIMCAHMS ¥ UCCIIEIOBaHUS Pa3HOOOPA3HBIX MPOIIECCOB U SBJICHUH B IPUPOJIE U OOIIECTBE.
W3ydyenune marepuaiia CriocCOOCTBYET Pa3BUTHUIO Yy OOYYArOIIMXCS YMEHHS UCIOJIb30BaTh
pa3IMyuHbIe BHIPA3UTENbHBIE CPECTBA S3bIKa MATEMATHUKU — CIIOBECHBIE, CHMBOJINYECKUE,
rpaduveckrue, BHOCUT BKJIaA B (hOpMUPOBAHHE MPEICTABICHUNA O POJIM MAaTEeMaTHKU B
Pa3sBUTHU UBWIN3ALUH U KYJIBTYPHI.

CormacHo yueOHOMY TUIaHy B 7-9 Kilaccax m3ydaeTcsi y4eOHBI Kypc «Anredpay,
KOTOpBI  BKJIIOYAET CJEAYIOUIMEe OCHOBHBIE pasfenbl cojepxkanusi: «Yucna u
BBIUUCIICHUS», «ANTeOpanveckue BBIPAXKCHUS», «YPaBHEHUS W  HEPABEHCTBAY,
«DYHKIIN.

Ha usyuenne yueObHoro kypca «Anre6pa» orBoautcs 306 yacos: B 7 knacce — 102
yaca (3 yaca B Heneno), B 8 kiacce — 102 ygaca (3 gaca B Heenmto), B 9 kiacce — 102 yaca
(3 Jaca B HEJIEITIO).
B 7-9 knaccax no ®I'OC 3 nokonenust uszydaercss yueOHbIH Kypc «BeposiTHOCTH U
CTaTHCTHUKA», B KOTOPBIA BXOIAT pazaensl: «[IperncraBieHue NaHHBIX M OMUcaTelbHas
CTaTHCTUKa», «BeposaTHOCTBY, «DNeMeHThl KOMOMHATOpPHUKH», «BBeiaeHue B TEOpHIO
rpadoBy.

Ha uzyuenue yueGHOro Kypca «BeposTHOCTh U cTaTUCTHKa» oTBoauTca 102 waca: B 7
knacce — 34 gaca (1 gac B Hegeno), B 8 kinacce — 34 yaca (1 gac B Heaenmo), B 9 kinacce —
34 yaca (1 yac B HEJIEIo).
B cBs3u ¢ Tem, 4TO B 8 M 9 Kilaccax B MPOLLIOM oy JaHHBIA MPEAMET HE N3YydaJiCsl, TEMBI
yuebHOro Kypca «BeposiTHOCTh M CTAaTHUCTHKA» HWHTEIPUPOBAHBI B Kypc aiareopbl U3
pacuéra: B 8 kiacce — 34 yaca (1 gac B Hezento), B 9 kinacce — 34 yaca (1 yac B HeZeni0).

Takum oOpa3oM Ha u3ydyeHue yuyeOHOro kypca «Anredpa» B 2023-2024 yyeObHOM romy
oTBOoAMTCS: B 8 Kilacce — 136 yacoB (4 vaca B Heneno), B 9 kiacce — 136 yacoB (4 daca B
HEJIEIIO).

B paboueit anantupoBaHHO#N mporpaMMe coOTI0AeTCs MPEEMCTBEHHOCTh C
MPUMEPHBIMH MPOTpaMMaMi Ha4aJIbHOTO O0IIero o0pa3oBaHus, B TOM YHCIIE U B
WCIOJIb30BAHUU OCHOBHBIX BUJIOB YUEOHOM JEATEIbHOCTH O0YJAIOIIUXCS.

AKTYyaabHOCTb MPOTPAMMBI ONPEIESAETCS MPEXKIE BCErO TEM, UTO pAaCCUMTAaHA HA
00y4aromIerocs, MMEIOIIET0 OrPaHUYCHHBIE BO3MOXXHOCTHU 3/I0POBBSI, CBI3aHHBIX C
3aJIepPIKKON MICUXUUECKOT0 Pa3BUTHA. B yCIOBUAX MPaBUIBLHOTO 00YYEHHUS TOT peOCHOK
CMOJKET MOCTETIEHHO MPEOA0JETh 3aIePKKY OOIIEro ICUXUYECKOTO PAa3BUTHS, YCBOUTH
3HAHUA U HaBBIKHM, HEOOXOIUMBIE I COLIMAILHOM aIanTallkH.

Koppexkimonnas paborta mpu3BaHa co31aTh 00pa3oBaTeIbHYIO CpeIy U YCIOBUS,
TIO3BOJISIFOIINE 00YYArOIIEMYCsl ¢ 3a/IEPIKKOM MCUXUUYECKOTO Pa3BUTHS MTOTYIHUTh
KaueCTBEHHOE 00pa30BaHMe M0 MaTeMaTUKe, MOArOTOBUTH Pa3HOCTOPOHHE Pa3BUTYIO
JUYHOCTb, CIIOCOOHYIO MCIIOJIb30BaTh OMYyUYEHHBIC 3HAHMUS JIJIS1 YCIICITHOM
COIMATN3AIINH, TaTbHEUIIIET0 00pa30BaHMs U TPYI0BOH AesATeNbHOCTH. OTIMYNTETHHON
0COOEHHOCTHIO TIPOTPAMMBI SIBJISIETCS M3JI0’KEHHE B HEH yUeOHOro Marepraia ¢ y4éTom
YPOBHS €0 YCBOEHMUS.



Hean o0y4yenus

- OBIIQJICHUE CHCTEMOW MaTEeMaTUYECKUX 3HAHUHM U yMEHHH, HEOOXOMMBIX IS
MIPUMEHEHUS B IPAKTUUECKON AEATEIbHOCTH, U3YUCHUSI CMEXHBIX JUCIUTUINH,
MIPOAOIDKEHNS 00pa30BaHUS;

- HMHTEJUICKTyaJIbHOE pa3BUTHE, (DOPMHUPOBAHHE KAUECTB JIMYHOCTH, HEOOXOIMUMBIX
YeJIOBEKY
JUIs1 TIOJTHOLIEHHOM KM3HU B COBPEMEHHOM OOIIIECTBE, CBOMCTBEHHBIX MATEMAaTUYECKOM
JIeSITEIIbHOCTH:

SICHOCTU U TOYHOCTH MBICIIU, KPUTUYHOCTH MBIIUICHUS, MHTYUIINH, JIOTHYECKOTO
MBIILICHHUS,

AJIEMEHTOB aJTOPUTMHYECKON KYJIbTYPhI, IPOCTPAHCTBEHHBIX MIPE/ICTABIICHUH,
CIIOCOOHOCTH K

MIPEOJIOICHUIO TPYAHOCTEN;

- (QopmupoBaHue NpeacTaBleHUu 00 UAEIX U METOaX MaTEeMAaTUKH KaK
YHUBEPCAIBHOTO S3bIKa HAYKU U TEXHUKH, CPEACTBA MOAEIMPOBAHUS SIBICHUNA 1
MIPOLIECCOB;

- BOCIHTaHUE KYJbTYpPhI JIMUHOCTH, OTHOLIEHUS K MAaTEMATUKE KaK K 4YaCTU
o011e4enoBevYecKkoil KyIbTyphl, (hopMUpoBaHUE MOHUMAHHS 3HAYMMOCTH MaTEMaTHKU
JUIs1 HAy4YHO-TEXHUYECKOro IIporpecca.

3agaum 00y4eHusn

* TIpUOOpeTeHNEe MaTEMAaTUYECKUX 3HAHUM 1 YMEHHIA;

* OBJajieHHe 00OOIIEHHBIMU CIOCOOAMH MBICIUTEIBHOM, TBOPUECKOM JeATeTbHOCTH;

* OCBOEHHE KOMIETeHIIMH (Y4eOHO-TI03HABATENBHON, KOMMYHHKATUBHOM,
pedIieKCUBHOMN, TIMYHOCTHOTO CAaMOPa3BUTHsL, MHPOPMAITUOHHO-TEXHOJIOTHYECKOM,
[IEHHOCTHO-CMBICJIOBOM ).

KoppexkimonHo-pa3BrBatomue 3a1a4u y4eOHoro npemera

* OXpaHa M yKpeIIeHue COMaTUYECKOT0 U TICUXOHEBPOJIOTUYECKOTO 3/I0POBbSI
pebeHKa: MpeaynpexaeHUe MCUXOPU3NUECKIX TIEPETPY30K, IMOITMOHATEHBIX
CPBIBOB;

* CO37]aHUE KJIMMaTa ICUXOJOTMYecKoro KoMdopTa;

* CcO3/1aHKE OJAarONpPUITHON COLUANIBHON Cpe/ibl, KOTOpasi 00eCcTeYuBaeT CTUMYJISILIUIO
NO3HaBaTeIbHOM c(ephl peOeHKa, pa3BUTHE KOMMYHUKATUBHBIX (DYHKIMIA peuu,
(dbopmupoBaHue 00111e YUeOHBIX YMEHHI U HABBIKOB;

* (hopMUpPOBaHHE U 3aKPEIJICHUE YMEHUI 1 HABBIKOB TUTAHUPOBAHMS
JeSITEIbBHOCTH, CAMOKOHTPOJISL;

* Pa3BUTHE YMEHUN BOCIIPUHUMATH M UCTIOIb30BaTh MH(POPMAIIMIO U3 Pa3IMYHBIX
MCTOYHMKOB, B LIEJISIX YCHEUIHOTO OCYIIECTBICHUS YUeOHO-TIO3HABATETHHOM
JeSITeNIbHOCTH;

* COLMAJILHO-TPYI0Basl afjanTalus yJaluxcs: pa3BUTHE 3pUTEIbHO-MOTOPHOM
KOOpJAMHAINH, TeMna AesTenbHocTH. DopmupoBanue o011e TpyA0BbIX,
OpraHU3allMOHHBIX YMEHUIA,

* UHIMBUAyAJIbHAS KOPPEKIHSI HEOCTATKOB B 3aBUCHMOCTH OT aKTyaJIbHOTO YPOBHSI
pa3BUTHSA
YUaIIMXCcs ¥ UX MOTPeOHOCTH B KOppeKImu. [IpemycMoTpeHsl BApHaTHBHOCTD PAKTHUECKUX
3aJaHNH,

BpEMsI UX BBITIOJIHEHUSI, (POPMBI OOLIEHUS ¢ pEOCHKOM.

IIcuxosoro-negarornyeckasi XapakTepUCTHKA 00y4YalolIMXCs €

OB3, ocodenHOCTH 00y4eHUS



Jns nerent ¢ 3a1epKKOM MICUXUYECKOTO PA3BUTHUS SBIISIETCS COXPAaHEHHE OCHOBHOTO
cozieprKaHusi 00pa30BaHUs MATEMATHKH M KOPPEKTUPOBKA €T0 ¢ YIETOM TICUXOJIOTUU
oOydarorierocs. Y Takux JETEH 0TMEUaeTCst:

* HapylLICHUE BHUMAHUS, 3PUTEIILHOTO BOCIPUSITUS U JIPYTHX
MO3HABATEIBHBIX MPOILIECCOB YMCTBEHHON pab0TOCIOCOOHOCTH U SMOIMOHATIBHON
cepsr;

* 3aMeJIJICHHBIN TEMIT IT03HABATEILHOM JIESITeITEHOCTH,

* TPYZHOCTH IPOU3BOJILHOM CaMOPETYJISILIUNA U CAMOKOHTPOJISL B IIOBEACHUH U
JIEeSITCIIBHOCTH.

OO0yuaeMocTh n30upaTenbHas U HEyCTOWYUBAS, 3aBUCAIIASL OT YPOBHS CIIOXKHOCTH H
CyOBEKTHUBHOM MPUBJIEKATEIHLHOCTH BU/IA ICSITEILHOCTH, & TAKXKE OT aKTyaJIbHOTO
SMOIMOHAJIFHOI'O COCTOSHHS.

Hcxons u3 BBIIETIEPEUUCIICHHBIX OCOOCHHOCTEH MCUXO(PU3MIECKOTO Pa3BUTHS
00y4YaromIerocst JaHHOW KaTeropuu, BO3HUKIIA HEOOXOIMMOCTD pa3paboTKU aJanTHPOBAHHOM
paboueii mporpaMMel 10 MaTeMaTHKe.

Tak kak oOyyaroniemMycsi TpyAHO YCBauBaTh MPOrpaMMy MO MaTeMaTUukKe, TO
HE00X0IUMO

BHOCHUTb B HEE HEKOTOPBIE U3MEHEHUSI:

* IIpU U3YYEHUU HOBBIX TEM YCHJIMTh BOCCTAHABIIMBAIOLIEE
MOBTOPEHUE, YBEIMUYUBATh KOJIUYECTBO YIPAKHEHUIN U 3aJaHUI
CBSI3aHHBIE C TIOBTOPEHUEM IPOMICHHOTO MaTepHraja B peAbLIyIINX Kaccax.

VYyamuecs: 10JKHBI YBUIETh JIOTHYECKYIO IPEEMCTBEHHOCTh HOBOT'O
MaTepHaja ¢ Oopoi Ha IOBTOPEHUE paHEee U3yUEHHOTO ;

* YBEJIIMYMBATH KOJIMYECTBO YIPAKHEHUN U 3aJaHUI, CBA3aHHBIX C MPAKTUYECKOMN
JIETEIIBHOCTBIO YUAILIUXCS;

* HEKOTOpBIE TEMBI JaBaTh KaK 03HAKOMUTEIILHBIC;

* HCKJIIOYaTh OTAETbHBIC TPYIHbIE TOKA3aTEIbCTBA;

* TEOPETUYECKUI MaTepHal pEKOMEHIyETCs MPENOJHOCUTH B MPOLIECCEe
pELICHHS 3a/1a4 U BBITOJIHEHUS 33JaHAN HATJISIIHO-TIPAKTUYECKOTO XapaKTepa;

Y4YuTEIBas IICUXOJIOTHYECKHE OCOOCHHOCTH M BO3MOXKHOCTH TaKUX JIETEH,
11eJIECO00Pa3HO 1aBaTh MaTeprall HEOOJIBIIMMH JI03aMH, C IIOCTENIEHHBIM €T0 YCIIOKHEHHEM,
YBEJINYMBAs KOJIMYECTBO TPEHUPOBOYHBIX YIIPAKHEHUH, BKITFOYAs! €KETHEBHO MaTepHall JIJIs
TIOBTOPEHUS U CAMOCTOSATEIILHBIX PA0OT.

Crnenyet u3beratb MEXaHUYECKOTO cueTa, JOpMaIbHOTO 3ayUYNBaHUS TIPABUIL,
CITUCBEIBAHUS

TOTOBBIX perieHuii 1 T.1. OOyJarouiics TOHKEH YMETh MOKa3aTh U OOBSICHUTH BCE, UTO
OH JIENaeT, peliaeT, pucyeT, 4epTUT, COOMpaeT.

[Ipu pemennu 3a7a4 OH TOJKEH YUUTHCS aHAJIU3UPOBATh, BBIIEIATH B HEH
HEU3BECTHOE, 3aMHUCHIBATh €€ KPATKO, OOBSICHATH BEIOOP apru(METHUECKOTO ACHCTBHUSI,
(bopMyIpOBaTh OTBET, T.€. OBJIAAECBATh OOIIMMU ITpUeMaMu paboThI Ha/l apU(PMETHIECCKON
3aJ1auei, YTO MOMOTraeT KOPPEKILIMU €T0 MBIIICHUS U PEYH.

Oprannueckoe eIMHCTBO MPAKTUUECKOW U MBICIIUTENIHON AESTENbHOCTU
oOydaromierocss Ha ypokax MaTeéMaTHKH CIIOCOOCTBYIOT TPOYHOMY M CO3HATENEHOMY
YCBOCHHIO 0A3UCHBIX MaTEMATUYECKUX 3HAHUW U YMEHUH.

COJAEPKAHUE OBYYEHUSA

7 KJIACC

Yuciia 1 BLIYUCICHUSA



HpoOu 0OBIKHOBEHHBIC U ACCATHYHBIC, TIEPEXO0] OT OJHON (HOPMBI 3aITUCH IPoOEH K
apyroi. IloHsTHE panMOHANBPHOIO 4YHCIA, 3alUCh, CPAaBHEHUE, YIOPSIOYMBAHHE
palMOHANBHBIX 4YHCeN. ApH(PMETHYeCKHe HCWCTBUS C PAlUMOHAIBHBIMUA YHCIAMU.
Pemienue 3a1a4 u3 peanbHON NPaKTUKKU HA YAaCTH, Ha JPOOU.

CreneHb ¢ HaTypaJIbHbIM [TOKa3aTeJIeM: OIpeiesieH e, TpeoOpa30BaHue BEIPaKEHUM
Ha OCHOBE OIIpPENEICHMs], 3aUCh 00abIIMX yucell. [IpoLeHThl, 3a1Ch IPOLIEHTOB B BUJIE
Ipodu u ApoOu B BUE MPOLEHTOB. TPy OCHOBHBIE 3a/1a4M HA MPOILICHTHI, PELICHNE 3aa4
U3 PEaIbHOM NPAKTUKH.

[IpuMeHeHrEe NMPU3HAKOB ACIMMOCTH, Pa3jOKEHUE HA MHOXHUTEIN HaTypaJbHBIX
YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHas IPONOPLIMOHAIBHOCTH.

Anredpanyeckue BbIPaKeHUs

IlepeMeHHBIE, YHUCIIOBOE 3HAYECHHUE BBIPAXKECHUS C IEPEMEHHOM. JlomycTumele
3HaueHusl InepeMeHHbIX. [IpeacraBieHHe 3aBUCHUMOCTH MEXJIy BEIMYMHAMU B BUJE
¢dopmynbl. Beramcnenuss mo ¢opmynam. I[IpeoOpazoBaHne OYKBEHHBIX BBIPAKCHHUH,
TOKJECTBEHHO paBHBIC BBIPAXKEHMUS, MpaBUa NIPeoOpPa30BaHUs CyMM U NPOU3BEIEHHH,
IpaBUjIa PACKPBITUS CKOOOK U MPUBEICHUS IIOJJOOHBIX CIIaraeMblX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTeJIEM.

OpHowienbl U MHorouwieHsl. CreneHb MHorouieHa. CroXeHHE, BBIYUTAHHE,
YMHOKE€HUE MHOTo4wieHOB. POpMyJibl COKpalIEHHOIO YMHOXXEHMs: KBaapaT CyMMbI H
KBazpar paszHocTH. DopMysia pa3sHOCTH KBaapaToB. Pa3iiokeHHEe MHOIOYJICHOB Ha
MHOKUTEH.

YpaBHeHusI 1 HePaBEeHCTBA

VYpaBHeHUe, KOpeHb ypaBHEHMs, IpaBWia IpeoOpa3oBaHMUs  ypaBHEHUS,
PaBHOCHJIBHOCTH YPAaBHEHHUH.

JInHeliHOE ypaBHEHHE ¢ OJTHOM IEPEMEHHOM, YMCIIO KOPHEHN JIMHEHHOTO ypaBHEHMS,
pelieHre TMHEWHbIX ypaBHeHUI. CocTaBieHHe ypaBHEHU 110 YCIOBUIO 3a/1aun. Pemenue
TEKCTOBBIX 3aJ]a4 C TIOMOIIbIO YPaBHEHU.

JluneliHOoe ypaBHEHHE C JABYMs IepeMeHHbIMH U ero rpapuk. Cucrema ABYX
JUHEHHBIX YpaBHEHUH C IByMS NepeMeHHbIMH. PelieHue cucreM ypaBHEHHH CIOCOOOM
NoJICTaHOBKU. [IpuMepsl penieHnst TEKCTOBBIX 33/1a4 ¢ IOMOIIbIO CUCTEM YpaBHEHUH.

DOyHKIUH

Koopaunara Toukn Ha npsaMoi. YnucinoBsle IPOMEXKYTKHU. PaccTossHNE MEX Ty ABYMS
TOYKaMU KOOPJAMHATHON IIPSMOM.

[TpsmoyronbHas cucrema kKoopauHaT, ocu Ox u Oy. AGcumcca U OpAWHATA TOYKH
Ha KOOpIMHATHOM miockocTtu. Ilpumeps! rpaduxoB, 3amaHHbIX (Gopmynamu. UreHue
rpa¢ukoB peanbHbIX 3aBucuMocTeil. [lonstue ¢ynkumu. I'paduk ¢ynkmuu. CoiicTBa
byukuii. Jluneitnas ¢ynkuus, e€ rpaduk. ['paduk Gynkmum y = [X|. I'paduueckoe
pELIeHUE JINHEWHBIX YPABHEHUI U CHCTEM JIMHEHHBIX YPABHEHUM.

8 KJIACC
Yuciaa 1 BLIYHCTIECHUS
KBanpatuslit kopenb u3 uncia. [lonstue o0 uppanuoHaasHOM yucie. JlecsaTuuHbie
npUOKEHUS UppaIloOHANBHBIX yrcel. CBolcTBa apu(hMEeTHIECKUX KBaIPATHBIX KOpHEH



U UX I[pUMEHEHHE K INpeoO0pa30BaHUIO YHCIOBBIX BBIPAKEHUM W BBIYHUCICHUSM.
JleficTBUTENIbHBIC YHCIIA.

Crernens ¢ 1eqbIM [T0Ka3aTenaeM U € cBoiicTBa. CTaHaapTHas 3aluch YHUCa.

Anredpanyeckue BbIPaKeHUs

KBaznpaTHblil TpEXUIICH, Pa3I0KEHUE KBAAPATHOIO TPEXWIEHA HA MHOXKHUTEIIH.

Anrebpanueckast 1podb. OCHOBHOE CBOMCTBO anredpanueckoii apodu. CioxeHue,
BbIUMTAHUE, YMHOXEHHE, JCJICHUE anredpandeckux Apoodeil. PanmonanbHble BhIpaKeHUs
U UX peoOpazoBaHUe.

YpaBHeHUs1 1 HEPABEHCTBA

KBangpatHoe ypaBHeHue, (opMmyna KOpHEH KBaapaTHOro ypaBHeHHA. Teopema
Buera. Penienue ypaBHEHUH, CBOASIIMXCA K JIMHEHMHBIM M KBajapaTHbeIM. [Ipocreimme
JIpOOHO-pallMOHATIbHBIE YPABHEHUS.

I'padguueckass mHTepHpeTanys ypaBHEHHUH C JBYMs IEPEMEHHBIMH U CUCTEM
JIMHEHHBIX YPAaBHEHHUU C ABYMs IIEpEMEHHBIMU. [IpuMepsl penieHus cucTeM HEJIMHEWHBIX
YpaBHEHUH C IBYMsI IEPEMEHHBIMH.

Pemienue TekCTOBBIX 3aj1ay anreOpandeckuM CriocoOoM.

YucnoBble HEpaBEHCTBA M MX CBOMcTBAa. HepaBeHCTBO ¢ OIHOM NEPEMEHHOM.
PaBHOCUIBHOCTE HEpaBeHCTB. JIMHENMHbIE HEPABEHCTBA C OJHOW NepeMeHHOU. CucTemsl
JIMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUHA

[Tonsatue Qynkuuu. O6nacTb OHpeAeNeHUsT U MHOXKECTBO 3HAUYEHUH (YHKLUU.
Crioco0b1 3a1aHus PyHKIHIA.

['padux ¢pynkuun. Yrenue croiictB ¢pyHkimu mo e€ rpadpuxy. [Ipumeps! rpadukos
(GYHKLHUH, OTpaXKalOLMX peaslbHbIe IPOLIECCHI.

@DyHKIUH, ONUCHIBAIOLINE MPSAMYIO M 00paTHYIO MPONOPLMOHAIBHBIE 3aBUCUMOCTH,
ux rpadukn. Oynkuun Y = X2, y = X3, y = VX, y=|x|. [paduueckoe peurenne ypaBHeH7iA
Y CUCTEM ypaBHEHUH.

9 KJIACC

Yuciia 1 BbIYUCICHUA

PanyionasnipHple 4YMCla, HMPpPAlMOHAIbHBIE YHCIA, KOHEYHble U OECKOHEYHBIE
JeCSTUUHbIE TpoOu. MHOXXECTBO NEWCTBUTENbHBIX YUCEI, AEHCTBUTEIbHBIE YHMCIA KaK
OecKkOHEUYHbIe JecSITUYHble JpoOu. B3auMHO O/IHO3HAYHOE COOTBETCTBHE MEXKAY
MHO>ECTBOM JIECUCTBUTEIBHBIX YUCENI U KOOPAUHATHOU MPSAMOM.

CpaBHeHHE  JIeHCTBUTENBHBIX  4uceNl,  apudmMernyeckue  JeicTBUA  C
JIEHCTBUTEIILHBIMU YU CIIAMH.

Pa3meprl 00bEKTOB OKPY KAIOIIET0 MUPA, JITUTEIBHOCTH IPOLIECCOB B OKPYKAIOIIEM
MHUpE.

[TpubnmxEHHOE 3HAUEHHE BETMYNHBI, TOUHOCTh TpUOIMKeHus. OKpyTiieHHe Yucel.
IIpuknka v OLlEHKa pe3yJbTaTOB BEIYMCICHHUM.

YpaBHeHUsI M HEPABEHCTBA

JIunelinoe ypaBHeHue. PelieHne ypaBHEeHUN, CBOAAIIMXCS K JIMHEWHBIM.

KBanpatHoe ypaBHeHue. PelieHue ypaBHEHHH, CBOASIIUXCS K KBaJIPAaTHBIM.
buxBanpatHoe ypaBHeHue. [IpuMepsl pelieHHs ypaBHEHHUHW TpPETbe W 4YETBEPTOMN
CTEIEHEN Pa3yIoKEHUEM HAa MHOXKHUTEIIH.



Pemenue apoOHO-palMOHAIBHBIX ypaBHEHUU. PerneHue TEeKCTOBBIX —3ajad
areOpanyecKuM METOIOM.

YpaBHEeHHE ¢ IByMs IEPEMEHHBIMU U ero rpaduk. Penienne cucreM IByX TUHEHHBIX
YpaBHEHUH C IBYMsI IEPEMEHHBIMU. Pelenne cucTem IByX ypaBHEHH, OHO U3 KOTOPBIX
JUHEHHOoe, a Jpyroe — BTOpoiM crenmeHH. ['paduueckas HHTEpHpeTalrs CHCTEMBI
ypaBHEHUH C ABYMS IEPEMEHHBIMH.

Pemienne TeKCTOBBIX 33724 aJIreOpanyecKiuM CocoOoM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

Pelmenne nuHeHHBIX HEPABEHCTB € OJHOM IEPEMEHHOM. Perienre cucteM TuHEenHbIX
HEpaBEeHCTB C OAHOM mepemeHHol. KBagpatHele HepaBeHcTBa. [ 'paduueckas
WHTEpIpETalys HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMS IEPEMEHHBIMHU.

DOyHKIUHA

KBanparuunas ¢pynkius, e€ rpadux u coiicta. [lapabona, KoopIMHATHI BEPILINHBI
napaboJibl, 0Ch CAMMETPHUH TapadoIbL.

I'padukn Gyrxmmit: y = kx, y = kx + b, y = k/X, y = x3, y = VX, y = |X| u ux cBoiicTsa.

Yucii0BbIe NMOCI€I0BATEIBHOCTH M NPOTrPecCUm

[loHsiTHE YUCIOBOW  MOCIEAOBATEIBHOCTU. 3aJaHHE  IOCIENOBATEIbHOCTH
peKyppeHTHOH GopMyInoit u HopMyItoii N-ro deHa.

Apudpmernueckass U reomerpuyeckas mnporpeccur. @Dopmyiasl N-ro 4ieHa
apuQMeTUYECKOIl U TeOMETPUUECKOM MPOTPECCHiA, CyMMBI MIEPBHIX N YJICHOB.

H300paxeHne 4ieHOB apu(PMETUYECKON U TeOMETPUUYECKOM Mporpeccuii Toukamu
Ha KOOPAMHATHOM TUIOCKOCTU. JIMHEWHBIH M HSKCMOHEHIUAIbHBIM pocT. CIOXHBIC
MIPOLICHTHI.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHUS MPOrpaMMbl y4yeOHOro Kypca «Auredpay
XapaKTePU3YIOTCSL:

1) naTpuoTHYeCcKoe BOCIIUTAHME:

IIPOSIBIIEHUEM HHTEpEca K MPOLUIOMY M HACTOALIEMY POCCHMCKOM MaTeMAaTHKH,
LIEHHOCTHBIM OTHOIIEHHEM K JOCTHXEHHSM POCCUNCKHX MAaTEMaTUKOB M POCCHUICKOU
MaTeMaTUYeCKON MIKOJIbl, K HCIOJb30BAaHUIO ATHX JOCTHXKEHHM B APYyrUX HayKax W
MPUKIAIHBIX chepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TOTOBHOCTBIO K BBITIOJHEHHUIO 00sI3aHHOCTEHN I'pakJlaHHHA U peau3alluyl ero npas,
IpEeJICTaBICHUEM O MaTeMaTHUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYD,
ABJIEHUHM, TpoLENyp TpaxJaHCKOro oOmiecTBa (HampuMep, BBIOOPBL, OIMPOCHI),
TOTOBHOCTBIO K OOCYXXJICHMIO JSTHUECKHMX MpoOJeM, CBS3aHHBIX C MPAKTHYECKUM
NPUMEHEHUEM JOCTWKEHUI HayKH, OCO3HAHHEM BAaXKHOCTH MOPAIBHO-3TUYECKUX
MPUHIIUIIOB B A€ITEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHHE:

YCTAaHOBKOM HA AaKTUBHOE Y4YacTHE€ B pEHICHHHM [PaKTUUYECKUX 3a]ad
MaTEMaTUYECKON  HANpaBICHHOCTH, OCO3HAHMEM  BAXKHOCTH  MAaTEMaTHYECKOIO
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o0pazoBaHHsi Ha TIPOTSDKCHHHM BCEH IKWU3HM [IJIsl  YCHENTHOW TpodeccroHaIbHOM
NESITeIbHOCTH M Pa3BUTHEM HEOOXOAMMBIX yMEHUH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOCHUEM HWHAWBUIYAIBHOW TPAeKTOpPUM OOpPa30BaHHS M >KU3HEHHBIX IUIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOIIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIUTAHHE:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY U 3CTETHYECKOMY  BOCIPHUSATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, peHIeHUH, pacCyKACHUH, YMEHHUIO BHUJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOIO NO3HAHUSA:

OPHUEHTALMEN B IEATEILHOCTH HA COBPEMEHHYIO CUCTEMY HAay4YHBIX IIPEICTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIIOBEKA, IPUPOIBI M OOIIECTBA, TOHUMAHHEM
MaTeMaTHYeCKOW HAyKH Kak c(epbl YeIOBEUECKON ACATEIHHOCTH, ITAOB €€ Pa3BUTHUS U
3HAQUUMOCTH JUJISi Pa3BUTHS LMUBWIM3AIMU, OBJIAJICHUEM S3BIKOM MaTeMaTHKH |
MaTeMaTHYEeCKOU Ky.HBTypOﬁ KaK CpCACTBOM IMO3HAHUA MUPA, OBJIAACHUCM HpOCTCfIIHI/IMI/I
HaBBIKAMH HCCIIEIOBATEIBCKON JIeATEIbHOCTH;

6) ¢usuyeckoe BocnuTtaHue, ¢opMHPOBaHHE KYJbTYPbl 3/10POBbSl H
IMOLMOHAIBLHOTO 0JIArONOJIy4usi:

TOTOBHOCTBHIO IPUMCHATbL MAaTCMATUYCCKUC 3HAHUA B UHTCPECAX CBOCTO 340POBbA,
BEJICHUS 3JI0POBOTO 00pasza XKHU3HU (30pOBOE MUTAHUE, COATAHCUPOBAHHBIM PEKUM
3aHATUN U OTAbIXA, pEryyspHas Gpusndeckas akTUBHOCTD), C(HOPMUPOBAHHOCTHIO HABBIKA
peduiekcun, IpUu3HaAaHUEM CBOETO MpaBa Ha OMIMOKY M TAKOTO K€ MpaBa JIPyroro 4eloBeKa;

7) 3KOJI0rM4YecKoe BOCIIMTAHUE:

OpHCHTaHHGﬁ Ha NPUMCHCHUEC MAaTCMAaTUYCCKHUX 3HAHUH L pe€lICHud 3aJad B
00JaCTH COXPAaHHOCTH OKpY’KaIoIIeH cpeibl, TUIAHUPOBAHUS MOCTYIKOB U OLEHKU HX
BO3MO>KHBIX TIOCTIEICTBUM JIJIS1 OKPY KAIOIIEH Cpe/bl, 0CO3HAHMEM TTI00aTbHOTO XapaKTepa
HKOJIOTMYECKUX MPOOJIEM U MyTeH UX pelIeHNUs;

8) amanTanusi K MN3BMEHAIIUMCS YCJIOBUSM COUMATbHONW M MPUPOAHOM Cpeabl:

TOTOBHOCTBIO K JIEUCTBHUSIM B YCJIOBHSIX HEONPEAECIEHHOCTH, MOBBIILICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTU 4Ye€pe3 MPaKTUUECKYI0 JAESITeNbHOCTb, B TOM YHUCJIE YMEHHE
VUUTBCS y APYTHX JIIOJIeH, MPUOOpeTaTh B COBMECTHOM ACSATEIHHOCTH HOBBIC 3HAHUS,
HAaBbIKW U KOMIICTCHIIMW U3 ONIbITA APYTHUX;

HEO0OXOUMOCTHIO B ()OPMUPOBAHUN HOBBIX 3HAHUH, B TOM uucie (HOpMyIUpPOBAThH
UJIeH, TIOHSATHUS, TUIIOTE3bl 00 00BEKTaX W SIBICHUSX, B TOM YUCJIE paHee HEHU3BECTHBIX,
0CO3HaBaTh JCPUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIAaHUPOBATH CBOE
pa3BuTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIllMI0, BOCIPUHUMATH CTPECCOBYIO
CUTYaIIHIO KaK BBI30B, TPEOYIOIINUNA KOHTPMED, KOPPEKTHPOBATH IPHHUMAEMBIE PEIICHUS
U elicTBUd, (GOpPMYIHPOBATh U OLICHUBATH PUCKHU U MOCIEICTBUS, POPMUPOBATH OIIBIT.

METAIIPE/IMETHBIE PE3YJIBTATBI

ITo3HaBaTenbHBIC YHHBepPCAJbHbIC YUeOHbIe AeliCTBUS

ba3oBble JJornueckne geicTBUs:
® BBIABIATh M XapaKTEPU30BaTh CYILIECTBEHHbIE MPU3HAKA MaTEMaTHYECKUX
OOBEKTOB, TOHATHUHA, OTHOIIEHUHA MEXAY TMOHATUAMH, (HOPMYIUPOBATH
onpeeaeHus MMOHSATHH, yCTaHaBIIMBATh CYILIE€CTBEHHBIN MpU3HAK
9



Kiaccupukanuu, OCHOBAaHHMS [JIi OO0OOIIEHWS W CpPaBHEHHS, KPUTECPUU
IIPOBOAMMOIO AHAJIN3A;

BOCIIPUHUMATh, dopmynupoBaTh W NpeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTENIbHBIE U OTPULIATENbHBIE, €IUHUYHBIE, YACTHBIE U 00IIME, YCIOBHBIE;
BBISIBJISITH MaTeMaTH4YECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUs B
¢axTax, JaHHBIX, HAOMIOACHUAX W YTBEPKICHHSX, MpeiaraTb KPUTEPUN IS
BBISIBJICHUSI 3aKOHOMEPHOCTEH U IPOTUBOPEUUIA;

JeNiaTh BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JAECIYyKTHUBHBIX H
WHAYKTUBHBIX YMO3AKIIOUCHHUH, YMO3aKIIOUEHUH TI0 aHAJIOTHH;

pa3duparh J10Ka3aTeabCTBA MaTEeMATHUECKUX YTBEPKACHUM (TpsMble U OT
IPOTUBHOTO), MPOBOIAUTH CAMOCTOATEIBHO HECIOXHBIE JOKa3aTesIbCTBA
MaTeMaTHYeCKuX ()aKTOB, BEICTPAUBATH APTYMEHTAIUIO, IPUBOAUTH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS,

BBIOHpATh CII0CO0 perieHus yueOHoM 3a/1aul (CpaBHUBATh HECKOJIBLKO BapHAHTOB
pemieHus, BbIOMpaTh HamOoOIee MOAXOMAMMUNA C YYETOM CaMOCTOSITEIHHO
BBI/ICTICHHBIX KPUTEPHUEB).

bBa3oBble ucciaenoBaTeJaLCKUeE AeiiCTBHA

UCIIOJIb30BaTh BOIIPOCHI KaK MCCIEAOBATEIbCKUNA HHCTPYMEHT IO3HAHMS,
dbopMynupoBaTh  BOMPOCHL, (DUKCHPYIOIIME MPOTUBOpEUYUE, MpoOIeMy,
CaMOCTOSITENIFHO YCTaHABIMBATh UCKOMOE M JaHHOE, (POpMUPOBATH THIIOTE3Y,
apryMeHTHpOBAaTh CBOIO MTO3ULUIO, MHEHHUE;

OPOBOAWTH MO CAMOCTOSATENbHO COCTAaBICHHOMY TIUIaHYy  HECIOKHBIH
9KCIIEPUMEHT, HEOOJbIIOE HCCIEAOBaHUE IO YCTAHOBJICHHIO OCOOCHHOCTEM
MaTeMaTHYeCKOro 00beKTa, 3aBUCUMOCTEH 00BEKTOB MEXTY COOOM;
MIPOTHO3UPOBATh BO3MOKHOE pPa3BUTHE IIpollecca, a TakKXKe BbIJBUraTh
MPEANOI0KEHHS O €r0 Pa3BUTHUH B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undpopmanueii:

BBISBJISITH  HEAOCTATOYHOCTh M M30BITOYHOCTh HMHGOpMAIlUHM, JaHHBIX,
HEOOXOUMBIX JIJISl pEeLIeHMs 3a/1a4H;

BbIOMpaTh, AaHAJU3UPOBAaTh, CHUCTEMAaTHU3UPOBATh M  HMHTEPIPETHPOBATH
MH(}OPMaLIMIO Pa3INYHbIX BUIOB U (HOPM MpEICTaBICHMUS;

BbIOMpaTh (hOpMy IMpeacTaBIeHUS HHOOPMALIMK U WITIOCTPUPOBATh pPelllaeMble
3a/la4yl cXeMaMH, JuarpaMmmamu, HHOHM rpaguKkoil 1 uX KOMOMHAIMSAMU;

KoMMyHuUKaTHBHBIe yHHBepcalbHble Y4eOHbIe el CTBHA:

BOCIIPUHUMATh U (DOPMYITUPOBATh CYXJIEHUS B COOTBETCTBHU C YCIOBUSMH U
HEeNsIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOYKY 3PEHHS B
YCTHBIX Y IIUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 110 X0y PEIICHMS 3a1auH,
KOMMEHTHPOBATH ITOJTYYEHHBIN pe3yJIbTaT;

B XO0J€ OOCYXKIEHMs 3a/JaBaTh BOIPOCHI MO CYHIECTBY OOCYXJIa€MOM TEMBlI,
npo0sieMbl, pemaeMol 3ajaud, BBICKA3bIBaTh HJIEW, HAIIEJICHHBIE Ha IOMCK
pELIEHUs], COMOCTABISATh CBOU CYXJICHHS C CYXACHUSAMHU IPYIMX YYaCTHUKOB
Janora, OOHapyXHUBaTh pa3iIMyue U CXOJCTBO MO3ULUH, B KOPPEKTHOH hopme
(dbopMyIMpOBaTH pa3HOTIIACHUS, CBOM BO3PAKEHUS;
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® TIPEACTABIATH PE3YNbTaThl PEIICHUS 33Ja4d, SKCIIEPUMEHTa, HCCIIeIOBAHUS,
IPOEKTa, CaMOCTOSITEIIbHO BBIOMpaTh (hopMar BHICTYIUIEHHUS C Y4€TOM 3a1ad
NPE3CHTAIMH U OCOOCHHOCTEN ayUTOPUH;

® TIOHMMaTh M HKCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON M WHAMBUAYAIbHOM
pabOTHI MPH PEUICHUH yU4eOHBIX MATEMATUUCCKUX 3a/1a4;

® [pUHUMATh IE€Jb COBMECTHOH JESATEIbHOCTH, IUIAHUPOBATh OPTaHU3AILUIO
COBMECTHOHM pabOTHhI, paclpeAessiTh BUIbI Pa0dOT, TOTOBAPUBATHCS, OOCYKIATh
MIPOIIECC B PE3YJIbTAT PadOTHI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

PeryasiTuBHble yHHBepPcaJbHbIe yUeOHbIE 1eliCTBHS
Camoopranusanus:
®  CaMOCTOSITEIbHO COCTABIATH IUIAH, AJITOPUTM PELICHUs 3a/1a4M (UM €T0 4acTh),
BbIOMpaTh CIOCOO pElIeHUsl ¢ YYETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MO)KHOCTEM, apryMEHTHpPOBaTb U KOPPEKTUPOBATH BAapUAHTHI PEUICHUN C
y4€TOM HOBOI MH(OpPMAIIHUH.
CaMOKOHTPOJIb, 3MOLHOHAJIBHBIH MHTEJIEKT:
e BJAJETh CrOcO0aMU CaMOINPOBEPKH, CAMOKOHTPOJISI Ipoliecca U pe3yJibraTa
pelIeHns MaTeMaTUYeCKOM 3a1auu;
® [peABHAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH IIPH PEILIECHUU 3a/ayH,
BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
HalJICHHBIX OIINOOK, BBISIBJICHHBIX TPYIHOCTEH;

INPEAMETHBIE PE3YJIBTATDI

K koHiry oOydenust B 7 kjaacce 00y4yaromuics MOJYYUT CIEAYIONINE MPEIMETHBIC
pEe3yIbTaTHI:

Yucsia v BLIYUCICHUSA

BreimonHsaTe, codyerast yCTHbIE M TUCbMEHHBIC MPUEMBI, apu(METUUECKHUE JEHCTBUS
C pallMOHAJIbHBIMU YU CIIAMHU.

Haxoauth 3HaueHHs YUCIIOBBIX BBIPAKEHUH, MPUMEHATH Pa3HOOOPA3HBIE CIIOCOOBI
Y IPUEMBI BBIUMCIICHUS 3HAUEHUH JPOOHBIX BBIPAKEHUH, COMIEpKAIINX OOBIKHOBEHHBIC U
JeCATUYHBIE IPOOH.

[lepexonuTe OT oAHOM (GOpPMBI 3amKMCH YHUCENl K Jpyrod (mpeoOpazoBbIBAThH
JIECATHUUHYIO Jp0oOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH B
OECKOHEUHYIO JIECATUYHYIO APOOBb).

CpaBHUBATh U YIIOPSAIOUNBATH PALIMOHAIBHBIE YUCIIA.

OKpyrJATh 4ncna.

BrIMONHATE TPUKUAKY U OLEHKY pe3yjibTaTa BBIUMCICHHN, OLIEHKY 3HAYCHH
YUCJIOBBIX BBIPAKEHUU. BBIMOTHATE JEHCTBUA CO CTENEHAMH C HaTypajlbHBIMHU
MOKa3aTeISIMH.

[IpuMeHATh TpU3HAKKA JIETUMOCTH, PA3JI0KEHHWE Ha MHOXXHUTEIH HaTypajIbHBIX
quCcell.

Pemiate npakTHKO-OpUEHTUPOBAHHBIE 337a41, CBSI3aHHBIE C OTHOLLIEHUEM BEJIMYUH,
MPONOPLUMOHAIEHOCTHIO BEJINYKH, TPOLIEHTAMU, HHTEPIIPETUPOBATH PE3YJIbTAThl PEIICHUS
3aJa4 ¢ y4€TOM OTPaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU paccCMaTPUBAEMbIX OOBEKTOB.
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Anredpanyeckue BbIPaKeHUs

Hcnonb3oBate anreOpandeckyl0 TEPMUHOJOTHIO M CHUMBOJIUKY, NPHUMEHATH €€ B
IpoLIecCce OCBOEHHsSI yueOHOr0 MaTepHaa.

HaxonuTe 3HaueHuss OyKBEHHBIX BBIPAKEHHM IpU 3aJaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

BremonsasaTe nmpeoOpa3oBaHUsl LIEJOT0 BBIPAKEHUS B MHOTOWICH NPUBEIACHUEM
NOJOOHBIX CIaraeMbIX, PACKPHITHEM CKOOOK.

BBINOMHATE YMHOKEHHE OJHOWIEHAa HA MHOTOWIEH M MHOTO4IEHAa Ha MHOTOYJIEH,
IPUMEHATH (HOPMYJIbl KBaJpaTa CyMMbl M KBaJpaTa pa3HOCTH.

Ocy1ecTBIATh pa3iioKeHUE MHOIOWIEHOB Ha MHOXKUTEIM C IOMOIIbIO BHIHECEHHUS
3a CKOOKM OOIIEro MHOXHUTENS, TPYNIUPOBKU CIAraéMblX, NPUMEHEHUs (Gopmy
COKPAIIEHHOTO YMHOKEHHUS.

[TpumensaTs npeoOpa3oBaHUs MHOTOWIEHOB JUIS PELICHUS pa3iM4yHbIX 3373y U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEAJILHOMN MTPAKTUKH.

Hcnonbs3oBaTe CBOMCTBA CTENEHEHW C HATypaJlbHbIMM IIOKAa3aTelsIMU  JJIA
peoOpa30BaHuUs BBIPAKCHUM.

YpaBHeHUs] 1 HEPABEHCTBA

Pemate nuHelHbIE ypaBHEHMS C OJHOM IEPEMEHHOM, IPUMEHSS [TpaBUiIa IIEPEX0Aa
OT UCXOJHOI'0 YPaBHEHUS K paBHOCHIIbHOMY eMy. [IpoBepsTh, SBIsSETCS JIM UUCIO0 KOPHEM
YPaBHEHHS.

[TpumensaTs Tpaduueckue METOAbl NMPU PELICHUM JMHEWHBIX YpaBHEHHUH U HX
CHUCTEM.

[ToxOupatb mpuMeEpHI TTap YHCE, SIBISIOLINXCS PEIICHUEM JTHHEHHOTO YPAaBHEHUS C
JBYMs [IEPEMEHHBIMHU.

Crpouth B KOOPAMHATHOM IJIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHMS C JIByMs
NEePEMEHHBIMHU, MOJIb3YSICh IPaUKOM, TPUBOJUTH IPUMEPHI PELIEHUS YPABHEHHUS.

PemaTh cucteMbl IBYX JIMHEWHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMHU, B TOM YHCJIIE
rpau4ecKy.

CocTaBiTh U pelaTh JMHEHHOE YpaBHEHUE WIN CUCTEMY JIMHEUHBIX YPaBHEHUH 110
YCIIOBUIO 33]1a4M, HHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJ]au MOJTy4YE€HHBIH
pe3yJbTar.

DOyHKIUH

N300pakaTb Ha KOOPAWHATHON MNpsSMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJMHATaM, Jy4Yd, OTPE3KH, WHTEpBAJIbl, 3aIUCBHIBATH YHUCIIOBbIE MPOMEXYTKH Ha
anreOpanvdeckoM si3bIKe.

OtMmeydats B KOOPAMHATHOM MJIOCKOCTH TOYKH 110 3alaHHBIM KOOpAUHATaM, CTPOUTH
rpaduku TuHeHHbIX QyHKIUNA. CTpouTh rpaguk GyHKIUHN Y = [X|.

OnuceiBaTh ¢ MOMOIIBI0 (PYHKIMNA W3BECTHBIE 3aBUCHMOCTH MEKIY BETUYMHAMMU:
CKOPOCTb, BpEMsl, PacCTOsIHHE, II€Ha, KOJUYECTBO, CTOUMOCTb, IMPOU3BOAUTEIHHOCTb,
BpeMs1, 00bEM pabOTHI.

HaxoauTe 3HaueHne GyHKIMM M0 3HAYEHUIO €€ apryMeHTa.

[Tonumate rTpaduyeckuii crnocod MpencTaBiIeHUs W aHauu3a HHQOpPMAIUH,
U3BJIEKATh W MHTEPIPETUPOBATH MH(GOpPMALMI0 U3 TpadUKOB peabHBIX MPOIECCOB U
3aBUCUMOCTEH.

K xoHiy oOyuenus B 8 kiiacce 00y4aromuiicst MOMYYUT CIIEAYIONINE NPEIMETHBIE
pe3yJIbTaThl:
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Yuciia 1 BBIYMCICHUSA

Hcnonp30BaTh HayalbHbIE MPEACTABIECHUS O MHOXECTBE JEHCTBUTENIBHBIX UYUCEIN
JUIS CPaBHEHMS, OKPYIJIGHHWS M BBIUMCICHUH, M300paXkaTh ICHCTBUTEIbHBIC YHUCIIA
TOYKaMHU Ha KOOPJMHATHOUW MPSIMOM.

[IpumensTb moHsTHE apUPMETHUYECKOrO0  KBAaApPAaTHOTO KOpHS, HAXOAWThH
KBaJpaTHbIE KOPHM, HCHOJB3ys TPU HEOOXOAMMOCTH KaJbKYJATOP, BBINOJIHATH
IpeoOpa3oBaHus BBIPAXKEHUM, COJEp)KalMX KBaJIpaTHbIE KOPHH, UCIOJb3Ys CBOWCTBA
KOpHEH.

Hcnonp30BaTh 3anucy OONBIIMX U MAJIbIX YHCEN C MOMOIIBIO IECITUYHBIX Jpooeit
u crenenelt yucina 10.

AulredpanyecKkue BbIpasKeHUs

[TpyMeHsTh MOHSATUE CTETIEHHU C LIEJIbIM [TOKa3aTesIeM, BBIIOIHATH IPeo0pa3oBaHUs
BBIPAKEHM, COAEPKALIUX CTEIEHH C LIEJIBIM ITOKa3aTeJIEM.

BbINONHATE TOXAECTBEHHbIE IPeoOpa3oBaHMsl pallMOHAIbHBIX BBIPAKEHUH Ha
OCHOBE ITPaBHJI ICHCTBHIA Ha/l MHOTOWICHAMH U aJTeOpandecKuMH JIPOOSIMH.

PacknanpiBaTh KBaApaTHBINA TPEXUIEH HA MHOKUTENH.

[TpumensTh mpeoOpa3oBaHUsS BBHIPAKEHUN M7 pEHIeHHs] Pa3INYHbIX 3a7ad U3
MaTeMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOU TPAKTUKU.

YpaBHeHusI U HepaBeHCTBA

Pemate nuHElHHBbIE, KBaJgpaTHbIE YpaBHEHUS M palUOHAIbHBIE YpaBHEHUS,
CBOJSILIIMECS K HUM, CUCTEMBI JIByX YPaBHEHUH C IBYMsI [IEPEMEHHBIMU.

IIpoBoaNTH IpOCTEHIINE UCCIIEIOBAHNS YPAaBHEHUN M CUCTEM YPAaBHEHHMI, B TOM
qHpciae C NpUMEHEHHEeM TrpaduyecKux TMpeNCTaBIeHU (yCTaHABIMBATh, WMEET JIH
YpaBHEHHE WM CUCTEMa YPaBHEHHH PEIICHHUS, €CIIU UMEET, TO CKOJIBKO, U ITpoyee).

[TepexoauTs OT c10BECHOM (OPMYIMPOBKH 3a/1a4u K €€ areOpandeckoi MOJIeIH C
MOMOIIbIO COCTaBJICHUS YpaBHEHHUS WM CHCTEMbl ypaBHEHUW, HHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33/1a4¥l TIOJYyYEHHBINA PE3yJIbTaT.

[IpuMeHATh CBOICTBA YHUCIOBBIX HEPABEHCTB I CPAaBHEHMsI, OLICHKH, PEIIaTh
JUHEWHbIE HEpaBeHCTBA C OJHOW MEpPEeMEHHON M MX CHCTeMbl, JlaBaTh IpadUuecKyro
WJUTIOCTPAIIMIO MHOXKECTBA PEIICHUH HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

[Tonnmath W HCMONB30BaTh (HYHKIMOHANBHBIE TIOHATHS U S3BIK (TEPMHUHBI,
CHUMBOJIMYECKHE 0003HAYEHHUS ), OTIPENIENIATh 3HaYeHUE (PYHKIIMH 10 3HAYSHUIO apIyMEHTa,
OTIpeeNATh CBOMCTBa (PyHKIMHU 1O €€ rpaduKy.

Ctpouts rpaduku 3J€MEHTApHBIX (PYHKIUH.

K koHiry oOydenust B 9 kjiacce 00y4Jaromuics MOJIYIUT CIASAYIOIINE MPEAMETHBIC
pE3yJIbTaThI:

Yucsia v BbIYUCICHUSA

CpaBHUBATH U YIIOPSIOUMBATH PAllMOHANbHbBIE U UPPALIMOHAJIbHBIE YUCIIA.

BoemmonuaTe apudmernueckue ASHCTBHS € palMOHAIBHBIMHM YHCIAMH, COdYeTas
YCTHBIE U TUCbMEHHbIE IPUEMBI, BBIMIOJIHATD BHIYUCICHHS C UPPALIMOHATBHBIMU YHCIIAMH.

Haxonuth 3HaueHMs] CTENEHEW C ILEeNIbIMK MOKAa3aTels MU UM KOPHEW, BBIYUCIATH
3HAYEHUS YHCIOBBIX BBIPAKEHUI.

OkpyrisTh  JE€WCTBUTENbHBIE 4YMCIA, BBIIOJHATH TNPUKUIAKY  pe3yjbTara
BBIYHCIICHUM, OLIEHKY YMCIIOBBIX BBIPAXKEHUH.

YpaBHeHHUsS M HEPABEHCTBA
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Pemare nuHEWHBIE W KBaJpaTHBIE YPaBHEHUS, YPAaBHEHHA, CBOJALIMECS K HUM,
npocTelime ApoOHO-PAMOHAIBHBIC YPaBHEHHUS.

Pemats cucreMsl IBYX JIMHEHMHBIX YPABHEHUM C JBYMs IIEPEMEHHBIMU U CUCTEMBI
JIByX YPAaBHEHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SBJIAETCS JINHEHHBIM.

Pemate TekcTOBBIE 3a7aun anreOpanyeckuM CIOCOOOM C MOMOIIbI COCTaBJICHUS
YPaBHEHUs UJIM CUCTEMBI JIBYX YPABHEHHM C IBYMs IIEPEMEHHBIMU.

IIpoBoauTh IIpOCTEHIINE UCCIIEIOBAHUSA YPABHEHUN M CUCTEM YPAaBHECHMI, B TOM
yyciae ¢ HpUMEHEHHEeM TIpaduyeckux MpencTaBleHU (yCTaHaBIMBAaTh, HMEET JIU
YpaBHEHME WJIM CUCTEMa YPaBHEHUI pelleHusl, €ClIi UMEET, TO CKOJIBKO, U IIPOoYee).

Pemate nuHeliHbIe HEpaBEHCTBA, KBAapaTHbIC HEPABEHCTBA, H300paXKaTh peIICHUE
HEPaBEHCTB HA YUCJIOBOM IIPSMOM, 3aIIMUCHIBATH PELICHUE C IIOMOLIbIO CUMBOJIOB.

Pemarb cucTeMbl JIMHEWHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIOYAOILIUE
KBaJpaTHOE HEPaBEHCTBO, M300pa)kaTh pEIIEHHE CHUCTEMbl HEPAaBEHCTB Ha YHCIOBOMH
IIPSIMOM, 3aIIMCBIBATh PELICHHE C IOMOIIBI CUMBOJIOB.

Hcrnonbs30BaTh HEPABEHCTBA MIPH PELICHUH PA3JIMYHBIX 3a4a4.

DOyHKIUHA

Pacno3HaBaTh  (QyHKUMM H3y4eHHBIX BHJOB. Iloka3bpiBaTh CXeMaTHYECKH

pacrojoKeHue Ha KOOPMHATHOM IIOCKOCTH rpadukoB GyHKuuil Buga: y = kx, y = kx +
b,y =kix,y=ax2 + bx + ¢, y=x3,y=1X Yy = [X|, B 3aBHCHMOCTH OT 3HAUYCHHI
K03 (UIIMEHTOB, OMKUCHIBATH CBOWCTBA (DYHKIIUH.

Ctpouth u wu300paxaTb CXEMaTU4YeCKH TpauKu KBagpaTUYHBIX (QYHKUIUH,
OTHMCHIBATh CBOMCTBA KBaIPATHYHBIX (DYHKIIUH 1O UX rpadukam.
Pacnio3naBate kBampaTuuHyro (QyHKIU0 10 GopMmysie, MPUBOAUTH MPUMEPHI
KBaJIpAaTUUHBIX QYHKIUI U3 peanbHON XU3HU, (PU3UKH, TEOMETPHUH.
YuciioBbIe NMOCIEI0BATEIBHOCTH W NPOTPeCcCUm
Pacnio3naBate apupMeTHUYECKyI0 U TEOMETPUUYECKYIO TMPOTPECCHU TPHU Pa3HBIX
crocobax 3aJaHusl.
BBINOMHATE BRIYUCIECHUS C UCTIOIB30BaHUEM (POPMYI N-TO UieHa apu(MeTUIECKOM
Y TEOMETPUYECKON TPOTPECCHl, CYMMBI IEPBBIX N YJICHOB.
N300pakath 4ieHbl MOCIEA0BATEIbHOCTH TOUKAMHU Ha KOOPIMHATHOMN TIJIOCKOCTH.
Pemate 3amauu, cBsi3aHHBIC C YMCIOBBIMH IOCJIEIOBATEILHOCTSIMU, B TOM YHUCIIE
3a/1a4¥l U3 pearbHOM )XKU3HH (C UCTIOIB30BAHUEM KAIBKYISATOPA, IU(PPOBBIX TEXHOIOTUH).
KPUTEPUU U HOPMbI OLIEHKU ITPEJIMETHbBIX PE3YJIbTATOB
OBYYAIOIIIUXCA C 31IP IIO MATEMATHUKE
BricraBnsiembie oneHku obyvarommmcs ¢ OB3 He MOTYT OBITh TPUPABHEHBI K
OIICHKaM O0O0ydYarImmxcsi 00IIeo0pa3oBaTeIbHBIX IIIKOJI, a SBJSIOTCS JIUIIb
MOKa3aTesIeM YCIEITHOCTH MPOIBMIKEHHS IMIKOJbHUKOB IO OTHOIIEHUIO K CAaMHUM
cebe. OneHka TakKe UrpaeT posib CTUMYJIMPYIONIEro GpakTopa, MOITOMY JOIMYCTUMO
paboTy HEKOTOPHIX YUYEHUKOB OlleHnBaTh Oosiee BeicokuM Oamiom. OLITEHKA YCTHBIX
OTBETOB YUAIIIMXCA OTBeT OLIEHUBAETCA OMMEMKOU «5», €CIU YYeHUK:
* TIOJIHO PacKpbUIl COJEp)KaHWE Marepuaia B oObeMe, MPEeayCMOTPEHHOM
nporpaMmMoil M Y4eOHHUKOM, H3JIOXKHI MaTepuan TPaMOTHBIM SI3BIKOM B
ONPENIETICHHON  JIOTMYECKOM IMOCJEeI0BAaTEIbHOCTH, TOYHO  HUCIOJb3Ys
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MaTEMaTHYECKYI0 TEPMUHOJIOTHIO U CHMBOJIHMKY;

NPaBUIHHO BBIOIHIII PUCYHKHU, YUEPTEXKH, TPAPHUKH, COMMyTCTBYIOIINE OTBETY;

II0Ka3aJl YMEHHE WJUIIOCTPUPOBATh TEOPETUYECKUE MTOJIOKECHHSI KOHKPETHBIMU
IpUMEpaMH, IPUMEHATh HX B HOBOM CHTyalud IIpU BBIIOJHEHUU
IIPAKTUYECKOTO 3aJaHus;

IIPOJEMOHCTPUPOBAJI YCBOCHUE PAHEE U3YUYEHHBIX COITyTCTBYIOIIUX BOIIPOCOB,
c(OPMUPOBAHHOCTH U YCTOHUMBOCTD UCIIOJIB3YEMBIX IIPU OTPAOOTKE YMEHHUH U

HaBBIKOB;

OTBEYAJ CAMOCTOATENHHO 0€3 HAaBOSAILIMX BOMPOCOB yUUTEsA. BO3MOKHBEI
OJ1HA - IB€ HETOYHOCTH IIPU OCBEIIEHUU BTOPOCTENEHHBIX BOIIPOCOB WM B
BBIKJIa/IKaX, KOTOPbIE YUYEHHK JIETKO UCIIPABUII 110 3aMEYAHUIO YUUTEIIS.

OTBeT OLIEHUBAETCI OTMETKOMN «4», eclin

OH YJIOBJIETBOPSIET B OCHOBHOM TPEOOBAaHMSIM Ha OLEHKY «5», HO IIPH 3TOM
UMEET OJMH U3 HEJIOCTATKOB:

B M3JI0KEHUM JIONYLIEHbl HeOoibIne MNpoOenbl, HE HCKa3uBIIME Ma-
TEMaTU4YEeCKOE CO/IepPIKaHUE OTBETA;

JONYIIEHbl OJIUH - JIBa HEJ0YEeTa IIPU OCBEIIEHUU OCHOBHOT'O COAEPKaHUs
OTBETA, UCIPABJICHHBIE 10 3AMEYAHUIO YUUTEIIS;

JNOMyIIeHbl olKOKa WM Oojiee JBYX HEJOYETOB INPU OCBEIIEHHH BTO-
pPOCTENEHHBIX BOINPOCOB WJIM B BBIKJIAJKaX, JIEFKO HCIPaBIEHHbIE 10
3aMEYaHUI0 YUUTEIIs.

OtMeTKa «3» CTaBUTCS B CIICAYIONINX CIIydasx:

HEIIOJIHO HJIM HEIMOCIEI0BATEIbHO PACKPBITO COACPKAHME MAaTepHaNIa, HO
[OKa3aHO oOlee MOHMMAaHME BOINpOCa U IMPOJIEMOHCTPUPOBAHBI yMEHHMS,
JIOCTaTOYHbIE JUI JAJBHEWINEro YCBOEHHS IIPOrpaMMHOIO MaTepuaia
(onpenenenHble « TpeOoOBaHUAMHU K MaTEMATUYECKON MOATOTOBKE YUAIUXCS»);
UMEJUCh 3aTPyAHEHUS WU JOMYIEeHbl OINOKHU B ONpeaeIeHUN MOHATUH,
UCIIOJIb30BAHUHM MAaTEMaTU4YECKOM TEPMHMHOJIOTUHU, YepTekaX, BBIKIAIKaX,
UCIIPABJICHHBIE I10CJIE HECKOJIBKUX HABOASAIIMX BOIIPOCOB YUUTEIIS;

YYEHHK HE€ CIPABWICA C NPUMEHECHUEM TEOPUH B HOBOM CHUTyallMH IIPH
BBIMIOJTHEHUH MTPAKTUYECKOTO 3aJIaHUsl, HO BBIMOJIHUII 3aJaHusI 00513aTEIbHOTO

YPOBHS CJIIOKHOCTH 110 JAHHOU TEME;

IpU 3HAaHWH TEOPETHYECKOr0 MaTepuajia BbISBIECHA HEJAOCTaTOYHAs
c(OpMHUPOBAHHOCTH OCHOBHBIX YMEHHUI U HAaBBIKOB.

OT1MmeTKka «2» CTaBUTCS B CIAEAYIOIIUX CIIyYasx:

HE PACKPHITO OCHOBHOE COJIep KaHNe y4eOHOr0 MaTepHaa;

0o0OHapy’KeHO He3HaHHE WJIM HETIOHMMaHUe YUeHUKOM OoJbIel nin Hanbosee

BaXHOU yacTH yueOHOro MaTepHarna;

JOMMYIICHBI OIIMOKH B ONpEaAcCICHUA HOHS[TI/If/i, Inpru HCIIOJb30BAHUU
MaTeMaTH4eCcKON TEPMUHOJOTUU, B pUCYHKAX, UepTexKax Ui rpadukax, B
BBIKJIaJIKaX, KOTOPBIC HE HUCIPABJICHBI II0CJI€ HCECKOJIBKHX HaBOIAIINUX
BOIIPOCOB yUHUTEJIS.
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OLEHKA ITMCbMEHHBIX
PABOT OtMeTKa «5» cTaBUTCH,

CCIIn:

paboTa BBIOJIHEHA TOJHOCTHIO;

B JIOTHYCCKUX PACCYXKJICHUIX U 0OOCHOBAHUH PEIICHUS HET MPOOEIOB U
OIIIMOOK;

B PCIICHUU HET MaTeMaTHYECKHX OMHUOOK (BO3MOXHA OJIHA HETOYHOCTb,
OTIMCKA, HE SBIISIOMIASCS CIEACTBUEM HE3HAHUS WIH HETIOHUMAaHUS Y4eOHOTO
MaTepuana).

OTtMeTKa «4» cTaBUTCS, €CIIHU:

paboTa BBIMOJHEHA TMOJTHOCTHIO, HO OOOCHOBAaHHS IIAaroB pPEIICHUS
HEJOCTaTOYHBI (€CIM yMEHHE OOOCHOBBIBATh PACCYXKICHHS HE SBISIIOCH
CHEIHMAIBLHBIM 00BEKTOM ITPOBEPKH );

JOTMyIIeHa OJHa OMMOKa UJIU IBa-TPU HEJOUYeTa B BHIKIIAJIKaX, PUCYHKAX,
gyepTekax MM rpadpukax (eclid 3T BUJbI paOOThI HE SBJSIIMCH CICIIHATbHBIM
00BEKTOM ITPOBEPKH).

OTtMerka «3» CTaBUTCS, €CIIH:

JOIyIIeHb! Oojee OJHOW OmMOKM WM Oosiee JOBYX-TpeX HEJOYETOB B
BBIKJIQJIKaX, YEePTEkKax WM rpadukax, HO yJaIIuics BIAJEET 00s3aTeIbHBIMU
YMEHUSAMH 110 IIPOBEPSIEMON TEME.

OTMeTka «2» CTaBUTCS, €CIIU: AOMYILIEHBI CYLUIECTBEHHbIE OIIMOKH, TOKa3aBIINeE,

qTo yqanmﬁcs[ HEC BJIaaccT 00s3aTeIbHEIMA YMCHUAMHU 11O I[aHHOI71 TEME B IIOJIHOU
Mepe.

I'pyObiMu cunTarOTCA OIIMOKH:

MOJIOXKEHUH TeopHH, He3HaHue (HOPMYJI, OOIIETPUHATHIX CHMBOJIOB 0003HaYEHU I

HC3HAHUC OIPCACIICHUA OCHOBHBIX HOHHTHﬁ, 3aKOHOB, TIIpaBUJI, OCHOBHBIX

BCJIIMYUH, CIUHUI] UX U3MCPCHUS;

HE3HaHWE HAMMEHOBAaHUHN €IMHUIl U3MEPEHHUS;

HEYMEHHUE BBIICJIUTh B OTBETE IJ1aBHOE;

HEyMEHUE TPUMEHSTh 3HAHUS, AJITOPUTMBI JJI PEIICHUS 3a]1ay;

HEyMEHUE JIeJIaTh BHIBOJIbI M 00O00IIEHNS;

HEYMEHHE YUTATh U CTPOUTH IPaUKH;

HEyMEHUE TI0JIb30BATHCS IEPBOMCTOUYHUKAMH, YUSOHUKOM U CITPAaBOYHUKAMU;
MOTEPsI KOPHSI WM COXpaHEHNE MTOCTOPOHHETO KOPHS;

oTtOpackiBaHue 0€3 0OBSICHEHHI OHOTO U3 HUX;

paBHO3HAYHBIE UM OIIUOKU;

- BBIYMCIIUTCIIBHBIC OI_HI/I6KI/I, €CJIM OHM HE ABJIAIOTCA OHHCKOﬁ;

- JIOTHYECKUE OIIMOKU.

K Herpy0ObIM omméKam ciiefyeT OTHECTH:

HCTOYHOCTDH (I)OpMy.TII/IpOBOK, OHpC,Z[CJ'ICHHﬁ, HOHHTHﬁ, TCOprI, BBI3BAHHAaA

HETIOJIHOTOM O0XBaTa OCHOBHBIX MPU3HAKOB OIIPCACIIACMOTO ITIOHATHA NI 3aMEHOM

OOHOI'0 - IBYX M3 3TUX IMTPHU3HAKOB BTOPOCTCIICHHBIMU,

- HETOYHOCTH rpaduka;
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- HEpaLMOHAIBHBINA METOJ PEILICHHS 3a/1a41 WX HEJOCTaTOYHO IPOAYMAHHBIN IIaH
oTBeTa (HApyLIEHUWE JIOTMKM, [IOAMEHA OTIEJIbHBIX OCHOBHBIX BOIIPOCOB
BTOPOCTENICHHBIMMU );
- HEpalMOHAIbHBIE METO/IbI PA0OTHI CO CIIPABOYHOM U JIPYToi JIMTEPaTypoOii;
- HEYMEHHE pellaTh 3a/1a4M, BBIOJIHATD 3aJaHHs B OOIIEM BH/IC.

Heno4yerammu sBIsIrOTCS:
- K HenoueraM OTHOCATCS MOTPEIHOCTH, CBUAETEIBCTBYIOLIME O HEAOCTATOYHO
IIOJTHOM WJIM HEJOCTAaTOYHO IIPOYHOM YCBOCHUU OCHOBHBIX 3HAHUM U YMEHUU WIIH
00 OTCYTCTBHH 3HaHUI, HE CUMTAIOLIMXCS B IPOIPAMME OCHOBHBIMH.
- Henoueramm Tarkke CUMTAIOTCA: IOIPEIIHOCTH, KOTOpbIE HE IIPUBEIM K
UCKQ)XEHUIO CMbICIAa MOJYYEHHOro OOy4yaroIMMUCS 3HAHUS MM crocoda ero
BBIIIOJIHEHUS; - HEAKKypaTHas 3alKch, HEOpPEKHOE BbINOJHEHHE 3allucel,
YyepTeKeh, CXEeM, TIpaUKOB; HEPAlMOHAIbHbIE IPUEMbl BBIUMCICHUH WU
npeoOpa3OBaHMMA.
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TEMATHYECKOE IINTAHUPOBAHHME
7 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

DJieKTpoHHbIEe (I (ppoBHIE)

Ne i/t Konrpouabnsie IIpakTnyeckue
NpPOrpaMMabl Bcero 00pa3oBaTe/bHbIE PECYPChI
padoThI padoThI
1 Yucna u BeUMCIeHUS. PanimonansHbIe o5 1 Bubnuorexa LIOK
qHucia https://m.edsoo0.ru/7f415b90
bubanoreka [JOK
2 AnreOpandecKkue BoIpaKEHUS 27 1 https://m.eds00.ru/7f415090
bubanoreka [JOK
3 YPaBHCHWS 1 HEPABEHCTBA 20 1 https://m.edso0.ru/7f415b90
bubanoreka [JOK
4 Koopaunate! u rpaduk. @yHKum 24 1 https://m.edsoo.ru/7f415b90
bubarorexa [TOK
5 Torropermue 1 0bobmerme 6 1 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
8 KJIACC na 2023 — 2024 y4. roa ¢ MHHTEITPHPOBAHHBIMH Pa3leJIaMi CTATHCTHKHA
KosnuecTBO YacoB
Ne n/m HanMeHoBaHue pa3jesioB U TeM MPOTrPaMMbl KonTtpoabHbie IpakTHueckue JaexTponnie (unpposrie)
Bceero 00pa3oBaTesIbHbIE pecypehbl
padoThI padoThI
Bbubnuoreka [IOK
1 Yucna u Beruncnenus. KBagpaTHele KOpHU 15 httos://m.edsoo.ru/7f417af8
2 Yucia u Berauciienus. CTeneHsb ¢ 1eJIbIM 7 Bubmorexa [TOK
OoKa3aTrejieM https://m.edsoo.ru/7f417af8
3 [TpencraBieHne qTaHHBIX 3
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4 AnrebpanyecKue BhIPaKECHUS. 5 BuGmorexa [JOK
KBagpaTHbiii TpEXUIIeH https://m.edso00.ru/7f417af8
S) OnucarenpHas CTaTUCTHKA 3 1
6 AnrebpanyecKkue BbIpaKCHUSI. 15 bubnuotexa LIOK
Aﬂre6pal/lquKaﬂ ’[[po6]J https://m.edsoo.ru/7f417af8
7 Crnyyaiinasi ©3MEHUYUBOCTh 3 0.5
8 YpaBHeHus u HepaBeHcTBa. KBagpaTHbie 15 bubnuotexa LIOK
YpaBHEHMA https://m.edso0o.ru/7f417af8
9 MHoxecTBa 4 0.5
10 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 13 Bu6muorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
11 BeposTHOCTB Clly4aliHOTO COOBITHUS 5 1
bubanoreka [JOK
12 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 httos://m.edsoo.ru/7f417af8
13 Bgenenue B Teopuro rpagos 5
bubaroreka [TOK
14 PyHKuuA. OCHOBHEIE NOHATHA S https://m.edsoo.ru/7f417af8
15 Crnyyaiinble COOBITHS 7 1
bubaroreka [TOK
16 PynKumn. THCIOBHIC GyHKIH 9 https://m.edsoo.ru/7f417af8
Bbubaunorexa [IOK
17 MosToperme i 0bobmenne 6 https://m.edsoo.ru/7f417af8
18 O06o0011eHe U cUCTeMaTU3alMs 3HAHUH 110 4
Teopun " BepostHocTeil"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 4
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8 KJIACC mna 2023- 2025 y4 roa u 1o npuHstus HoBoii PII

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne i/mn P Konrpoabnbsie IIpakTHueckue (utpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bu6nmoreka [IOK
1 Uucna u Beruucienus. KBajparubie KOpHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u BeruucieHus. CTeneHsb ¢ UeabiM 7 bubnuorexa [IOK
[0Ka3areyieM https://m.edsoo.ru/7f417af8
3 Anrebpanueckue BelpaxkeHus. KBaapaTHblii 5 1 Bbu6moteka [JOK
TpEXUIICH https://m.edsoo.ru/7f417af8
Anrebpanyeckue BbIpaKEHHUS. bubnuoreka [IOK
4 15 1
Anrebpanueckast 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBanpaTHble 15 1 bubnmnoreka HOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 13 bubmuorexa [IOK
YpaBHEHHU https://m.edsoo.ru/7f417af8
bubmmoreka IIOK
7 .H 12 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa httos://m.edsoo.ru/7fA17af8
but6mmorexa [IOK
) .
8 YHKLHH. OCHOBHbIE MIOHATH > https://m.edsoo.ru/7f417af8
but6mmorexa [IOK
o Dyuicuan. HHCI0BbIE pyHKLHH o https://m.edsoo.ru/7f417af8
but6mmorexa [IOK
10 I1 000 6 1
OBTOPEHHE f 0D0DIMEHHE https://m.edsoo.ru/7f417af8
OBIHIEE KOJIMYECTBO YACOB I10 102 5 0

IMPOI'PAMME
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9 KJIACC

KosnvecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3/ieioB U TeM (undposbie)
n/n NPOrpaMmblI Bcero Kontpoaensie  Ipaxriieckue o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 Uucna u BerunciieHus. JlelicTBUTENbHEBIC 9 bubmuoreka [IOK
quca https://m.edsoo.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PABHEHUS C 14 1 bubmmoreka [JOK
OJTHO¥ MepeMEeHHOMN https://m.edsoo0.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHHIA https://m.edsoo.ru/7f419d08
bubmuoreka [IOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bubmmoreka IIOK
> Dyrin 16 1 https://m.edsoo.ru/7f419d08
6 YucIoBbIE OCIEN0BATEILHOCTHU 15 1 bubmorexa HOK
https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs 18 1 bu6nmorexa [IOK
3HaHUHI https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 102 6 0

[TPOI'PAMME
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