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HOACHUTEJIBHASA 3AIIMCKA

Hacrosimass paGouass mporpamma paszpaboTaHa B COOTBETCTBHM C OCHOBHBIMH IIOJIOKEHUSIMH
denepasbHOrO  00pa30BATEIILHOTO CTAHAApTa OCHOBHOTO OO0IIEro o0pa3oBaHHs, TPEOOBAHHUSIMHU
IIpumepHOil OCHOBHOW 00pa30BaTENbHON NPOrpaMMbl, a TaKXKe IUIAHUPYEMBIMU pe3yabTaTaMU
OCHOBHOTO 00111ero 00pa3oBaHus, C y4ETOM BO3MOKHOCTEH aBTOPCKON MporpaMMsbl «MaTeMaTHKay
C. M. Huxonsckoro u ap. (M.: IIpocsemenue, 2020 r)

OO0pa3oBaHne B COBPEMEHHBIX YCIOBHSIX MPU3BAHO 00€CNEUnTh (PYHKIIMOHAIBHYIO TPAMOTHOCTD U
COLIMANIBHYIO aJalTaluio OOydyaroUuIuxcs Ha OCHOBE NPUOOpPETeHMs] UMM OIbITa B cepe ydeHwus,
MO3HAHUSA, TPOPECCHOHATIBHO — TPYAOBOTO BBIOOPA, TMYHOCTHOTO Pa3BUTHS, IECHHOCTHBIX OPUEHTAIIHH.
OTO mpenonpenenseT HapaBIeHHOCTh Ieei 00ydeHust Ha (OPMUPOBAHNE KOMIETEHTHON JIMYHOCTH,
CIOCOOHOW K JKHU3HEACATENILHOCTH W CaMOOTIPENENCHUI0 B HH(pOpMarmoHHOM obmiectBe. SIcHO
MIPEJICTaBJISIONIEH CBOM MOTEHIUAIbHBIE BO3MOXHOCTH, PECYPCHl M CIIOCOOBI peanu3aiui BHIOpaHHOTO
YKU3HEHHOTO ITyTH.

I'naBHo#i wneab0 oOpa3oBaHMsi pa3BUTHE peOEHKa KaK KOMIIETEHTHOW JIMYHOCTH ITyTEM
BKJIIOUEHUSI €r0 B pa3IM4Hble BHJIbI IIEHHOCTHOM YEJIOBEUECKOHN JesTeNbHOCTHU: y4y€Da, IMO3HaHUE,
KOMMYHHKAIMS, Mpo(hecCHOHATbHO-TPYJOBOW BBIOOpP, JMYHOCTHOE CaMOpPa3BUTHE, 1IEHHOCTHbIE
OpHEHTAINH, TIOUCK CMBICIIOB XU3HeAesaTeabHoCTH. C 3TUX MO3UIMI 00ydeHHe paccMaTpUBaeTcs Kak
MPOLECC OBJIAJACHUS HE TOJIBKO ONPEIEIEHHOW CYMMOM 3HAHUWA U CUCTEMOM COOTBETCTBYIOIINX YMEHUM
Y HaBBIKOB, HO U KaK MPOIECC OBJIAJIEHUS KOMIETEHLUAMH.

DTO OnpeAenIo el 00y4eHusi MaTeMaTHKe:

e ¢dopmMupoBaHue npeacTaBJeHUH 0 MaTeMaTHKE KaK YHHUBEPCAJIbHOM SI3bIKE HAyKH, CPE/ICTBE
MOJENUPOBAHUS SBJICHUI U MIPOLIECCOB; 00 UIIEAX U METOJIaX MaTEMaTHKH;

® pa3BUTHE JOTMYECKOr0 MbIILIEHHS, MPOCTPAHCTBEHHOIO BOOOPAXKEHUS, aJTOPUTMHUYECKOMN
KYJIbTYpbl, KPUTHYHOCTH  MBIIUIEHUS Ha  ypOBHE, HeoOXoaumoM uis  Oymaymiei
npodeccroHabHOM IS TENBHOCTH, a TAKXKE MOCIEAYIONEro 00y4eH s B BBICIICH IITKOJIE;

e oOBJaJeHHe MaTeMATHYeCKMMM 3HAHUSIMH M YMEHHMSMM, HEOOXOIUMBIMH B IMOBCEIHEBHOMN
KU3HHU, JUISI U3YYEHUS IIKOJBHBIX €CTECTBEHHOHAYYHBIX NUCIUIUIMH Ha 0a30BOM YypOBHE, AJIs
MoJydeHUs: oOpa3oBaHUs B 0O0OJacTAX, HE TpeOYIOmMUX yriayOJeHHOW MaTeMaTH4YeCKOU
MOATOTOBKH;

e BOCIHHMTAHHE CPEACTBAMH MAaTEMATHUKU KYJIbTYphl JIMYHOCTH, TOHUMAHUS 3HAYMMOCTH
MaTeMaTHUKU JJIs Hay4yHO-TEXHHMYECKOrO IIporpecca, OTHOIIEGHHS K MaTeMaTuKe Kak K
oOl1euenoBeuecKoi KyabTyphl Yepe3 3HAKOMCTBO C UCTOPHUEH pa3BUTHS MAaTEMaTHUKH.

OCHOBOH IIeNI0  SBJISETCS OOHOBJICHHE TPEOOBAHHMIA K YPOBHIO IOJTOTOBKH IIKOJBHHUKOB B CHCTEME
€CTEeCTBEHHO-MAaTEMATHYECKOTO oOpa3oBaHwUs, oTpakaroriee BOKHCHIITYIO 0COOEHHOCTH
MEeIarOTHYECKOM KOHIENIMA TOCYyJapCTBEHHOTO CTaHAapTa — IEpPeXoJl OT CYMMbBI «IPEAMETHBIX
pe3yJbTaTOB» K «METalPEeIMETHBIM pe3yiabTaTaM». Takue pe3ylbTaThl NPEACTaBISIIOT CcOO0O0M
0000IIIeHHBIE CIIOCOOBI JIEATEILHOCTH, KOTOPBIE OTPAXKAIT Crelu(UKy HE OTACIbHBIX NPEAMETOB, a
CTymneHeil o0miero 06pazoBaHusl.

JlunakTrueckas MOJIEb OOYYEHUSI U TeJarorTH4ecKue CPeaCcTBa OTPAXKAIOT MOJCPHU3AIUI0 OCHOB
y4eOHOTO TMpolecca, HMX IEePEOPUEHTAIMI0 Ha JOCTH)KEHHUE KOHKPETHBIX pPE3ylIbTaTOB B BHUJIC
chOpPMUPOBAHHBIX YMEHHUW U HAaBBIKOB ydYalllMXcCs, OOOOIIEHHBIX CIMOCOOOB  JIEATEIBHOCTH.
dopmupoBaHue ETOCTHBIX MPEACTABICHUI 0 MaTeMaTHKE OyJeT OCYIIECTBIATHCS B XOAE TBOPUYECKOM
JEeSITeNFHOCTH yJalllUuXcsl HA OCHOBE JIMYHOCTHOTO OCMBICIICHUS MAaTeMaTUYeCKUX (PakTOB U SIBICHUH.
Oco0oe BHUMaHHE YyHelseTcsl MO3HABaTENbHOM AaKTHBHOCTH YyYalllUXCs, MX MOTHBHPOBAHHOCTU K
CaMOCTOSITENIbHON  yueOHOU paboTe. DTo mpeamonaraeT Bce OoJiee IMIMPOKOE HCIOIb30BAHHE
HETPATUIIMOHHBIX (OPM YPOKOB, B TOM YHCIE€ METOJUKU JENOBBIX M POJIEBBIX WP, MPOOIEMHBIX
JMCKYCCUN, MEXKIPEIMETHBIX HHTETPUPOBAHHBIX YPOKOB H T. II.

Ha crymenu oCHOBHOU HIKOJBI 33/1a4M YU4eOHBIX 3aHSATHI OMpeeNieHbl KaK 3aKperuieHue yMEeHUI
pa3nenaTh MPOIECChl Ha JTambl, 3BEHbS, BBIACTSATh XapaKTepHbIE MPUUYUHHO-CIEJICTBEHHBIE CBSI3H,
OTIPEJICNIATh CTPYKTYPY OOBEKTa MO3HAHMsI, 3HAUUMbIe (PYHKIIMOHAIBHBIE CBS3U M OTHOIICHUS MEXKIY
YacTSAMH IIeJIoT0, cpaBHUBATh. COMOCTABIATh, KIACCU(PUIIMPOBATH, PAHXHPOBATH OOBEKTHI IO OJHOMY




WIM HECKOJBbKUM IPEUIOKEHHBIM OCHOBaHUSM, KpUTepusaM. lIpuHiunuanbHOEe 3HauY€HUE B paMKax
Kypca nmpuoOperaeT yMeHue pa3inuyarh (DakThl, MHEHUS, T0Ka3aTEIbCTBA, TUIIOTE3bl, aKCHOMBI.

[Ipu BBIOJIHEHNM TBOpPYECKUX PadOT (HOpMHUpPYETCs yYMEHHE ONPEACIATh aJCKBATHBIE CIOCOOBI
pemieHust yueOHOH 3a7ayll Ha OCHOBE 33JaHHBIX aJITOPUTMOB, KOMOMHHUPOBATH M3BECTHBIC aJITOPUTMBbI
NESITEIbHOCT B CUTYyalUsX, HE NPENOJArallluX CTAaHAAPTHOTO IPUMEHEHMS] OJHOTO W3 HUX,
MOTHBHUPOBAHHO OTKA3bIBAaThCA OT 00pa3a AEATEIbHOCTH, HCKaTh OPUTMHAIILHBIC PEIICHUSI.

VYuammecs: TOHKHBI TpUOOPECTH YMEHHUS 1O (POPMHUPOBAHUIO COOCTBEHHOTO aIrOPUTMA PEIICHUS
MO3HABATENbHBIX 33/1a4, (HOPMYIHPOBATh MPOOIEMY M eI CBOEH paboThl, ONpEAesITh aJAeKBaTHBIC
CrocoOBl U METOJBI PEUICHHS 3a]lau, IPOTHO3HPOBATH OKUAAEMBIA PE3YJIbTaT M COMOCTABIATH €ro C
COOCTBEHHBIMH MAaTEMATHUYECKUMH 3HAHMAMHU. YUalluecss JOJDKHBI HAYyYUThCS MPEACTaBISTH
pe3yiabTaThl MHAWBUIYaIbHOW M TPYNIOBOM IO3HABATEIbHON AEATEIbHOCTH B (OpMax KOHCIEKTa,
pedepara, pereH3uH.

Peanuzanus kaneHJapHO-TEMATUYECKOTO IJIAaHUPOBAHUS 00€CIeYMBAET OCBOECHUE YHUBEPCATBHBIX
Y4€OHBIX IEUCTBUI:

® CO3JIaHUE YCIOBHUH JUIl Pa3BUTHA YMEHHS JIOTUYECKH OOOCHOBBIBaTh CYKIEHUS, BBIIBUraTh
TUIOTE3bl U TOHUMAaTh HEOOXOIUMOCTh UX IPOBEPKH, ICHO, TOYHO M IPAMOTHO BBIPAXXaTh CBOU
MBICJIM B YCTHOM Y IMCBMEHHOM PEYH;

e (opmupoBaHHE YMEHUI HCIOJIb30BATh PA3IMYHBIE SI3bIKW MAaTEMATUKU, CBOOOJHO NEPEXOIUTH C
s3bIKa Ha S3BIK Ui WJUTIOCTPALlMU, WHTEpPIpPEeTallid M J0Ka3aTelbCTBA, MHTETPHUPOBAHUS B
JIUYHBIN OMBIT HOBOM, B TOM YHCII€ CAMOCTOSITENILHO MOTY4€HHOMN, HHpOpMaluy;

® CO3JIaHUE YCIOBUU JJIS TUIOJOTBOPHOTO Y4acTHsl B paboOTe rPYMIbl; YMEHHM CaMOCTOSITENIbHO U
MOTHBUPOBAHHO OPraHU30BBIBATh CBOIO JI€ATEIBHOCTh, UCIIOIb30BaTh MPHOOPETEHHbIE 3HAHUS U
YMEHHSI B TPAKTUYECKOM JEATEeIbHOCTH U TOBCEAHEBHOW JKM3HM JJISI HUCCIEIOBAHUS
(MonenupoBaHMsI) HECJIOKHBIX MPAKTHUUECKUX CUTYallUd Ha OCHOBE H3YYEHHBIX GOpMyl H
CBOMCTB TeJI; BBIYMCIICHHS IUIOLIANEH IOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJI IPHU PEIICHUU
IPAKTUYECKUX 3aJad C  MCIOJIb30BAaHUEM IPU  HEOOXOJUMOCTH  CIPABOYHUKOB U
BBIYMCIIUTEIIBHBIX YCTPOUCTB.

Ha ypokax yuarmuecst MoryT 60jiee yBEpEHHO OBJIaJIETh MOHOJIOTHYECKON U TUAJIOTUYECKON PeUbIo,
YMEHHEM BCTYNaTb B peuyeBoe OOIIeHHEe, y4acTBOBAaTh B JAuanore (MOHMMATh TOYKY 3pEHMS
cobeceJHMKA, MPU3HABATh MPABO Ha MHOE MHEHHUE), MPUBOAUTH MPUMEPHI, MOAOUPATH APTYMEHTHI,
nepedpa3upoBaTh MbICIb, GOPMYINPOBATH BBIBOIBI.

JUida  pelleHuss TO3HABaTEIBHBIX M KOMMYHUKAaTHMBHBIX 3aJad  ydalluMcCs Ipejjiaracrcs
UCIOJb30BaTh Pa3IMYHble MCTOUYHUKU HMH(GOpMALMU, BKJIIOYAs SHIMKIONEIUH, ciloBapu, VHTepHeT-
pecypchl U Apyrue 6a3bl JaHHbIX, B COOTBETCTBMM C KOMMYHUKAaTUBHOM 3anayeid, cepoil u cutyaruei
0OI11eHUs1 0CO3HAHHO BBIOUPATh BbIPa3UTEIbHbIE CPE/ICTBA sI3bIKA U 3HAKOBBIE CUCTEMBI (TEKCT, Tabaua,
cXema, ayIMOBU3YyaJIbHBIN PsII U Jp.)

VYuamuecs: JOIKHBI YMETh pa3BepHYTO 0OOCHOBBIBATh CYXJIEHUs, 1aBaTh ONpPE/IEIeHuUs, IPUBOIUTh
JI0Ka3aTenbcTBa (B TOM YHCIIE OT IPOTUBHOIO), OOBSICHITh U3yYEHHbBIE MTOJI0KEHUS HA CAMOCTOSITEIIbHO
0/I00paHHBIX KOHKPETHBIX IpUMEpax, BJAJETh OCHOBHBIMH BHUAAMU IYOJUYHBIX BBICTYIJICHUH
(BBICKa3bIBaHME, MOHOJIOT, TUCKYCCHS, MTOJIEMHUKA), CIIE0BATh 3TUYECKUM HOPMAaM U MpaBUIIaM BEICHUS
nuanora, aucmyra. [Ipeamonaraercss npocTeiiiee MCIOJIB30BAHUE YYAIUMUCA MYJIBTHUMEIUNHBIX
peCypcoB M KOMIBIOTEPHBIX TEXHOJIOTHH Juis 00pabOTKM, mepeaayu, CUCTeMaTH3alMu MHPOpMaLuH,
co3/iaHus 0a3 JaHHBIX, IPE3EHTALMU PE3YIbTaTOB O3HABATENBHOM U MPAKTUYECKOH eI TeTbHOCTH.

B xozie ocBoeHus cofepxkaHus Kypca yqaluecs NoJy4atoT BO3MOKHOCTB!

® pa3sBUTh MPEICTABICHUE O UUCIE M POJM BBIUHUCICHUA B YEJIOBEYECKOW IPAKTHKE;
copMHpOBaTh NMPAKTUYECKHE HABBIKU BBIMOJHEHHS YCTHBIX, TMCbMEHHBIX, HHCTPYMEHTAIbHBIX
BBIYMCIIEHUH; Pa3BUTh BBIYMCIUTEIBHYIO KYIbTYPY;

® OBJIAJETh CHMBOJIMYECKMM  S3bIKOM  anreOpbl, BbIpaboTaTh  (HOpMajbHO-ONEpaTUBHBIE
anreOpandeckue YMEHHsS M HAyYUThCS NPUMEHATh MX IPHU pEIIEHUH MaTeMaTHYeCKHX U
HEMaTEMaTUYECKUX 3a/1a4;

® DPa3BUTh MPOCTPAHCTBEHHBIE MPEJICTABICHUS U M300pa3UTENIbHbIE YMEHHUs, OCBOUTH OCHOBHBIE
(baxThl 1 METOJIbl TNIAHUMETPUH, TO3HAKOMUTHCS C MPOCTEHIIMMH MTPOCTPAHCTBEHHBIMU TEIaMHU
U UX CBOMCTBaMU;




® pa3BHUTh JIOTUYECKOE MBINUICHUE M pPEeYb — yMEHHUE JIOTMYEeCKH OOOCHOBBIBATH CYXKJICHHUS,
MPOBOJUTHh  HECJIOKHBIE CUCTEMATU3ALMH, NPUBOAUTH MPUMEPHI U  KOHTPIPUMEPHI,
WCIO0JIb30BaTh PA3JIMYHBIC SI3bIKU MATEMATHKH (CIOBECHBIN, CHMBOJIMYECKUMA, TPadUICSCKHIA) IS
WUTIOCTPALIMKI, UHTEPIIPETALIMH, APTYMEHTALIMU U JOKa3aTEIbCTBA;

e chopmMupoBaTh MIPEACTABICHUS 00 U3ydaeMbIX MOHATHIX U METOJIaX KaK BXHEHIIINX CPECTBaX
MaTEMaTUYE€CKOTO MOJICTMPOBAHNS PEAIBHBIX MPOLIECCOB U SIBJICHUM.

MecTo Kypca B y4eOHOM ILIaHe.
Cornmacno @enepanpbHOMYy 0OasucHOMY Y4eOHOMY IUIaHy JaHHas paboyas Iporpamma
npenycMmarpuBaeT B 8 kiiacce o0ydueHue B 00béMe 102 yaca, 3 yaca B Hezemto.

JIuuHOCTHBIE, MeTanpeIMeTHbIE
U NpeMeTHBIE Pe3yJbTaThl 0CBOCHHS COAepP:KAHUA Kypca.

[Iporpamma TmoO3BOJNSIET JOOMBATHCS CIEAYIOIIUX PE3yAbTATOB OCBOSHHS 00pa3oBaTEIbHOM
MIPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHUsL:

Jluunocmmuuwie:

1. OTBETCTBEHHOTO OTHONICHHWS K YYEHHUIO, TOTOBHOCTH W CHOCOOHOCTH K CaMOpa3BUTHIO H

caMo00pa30BaHUIO HA OCHOBE MOTHBAIIMH K OOYUEHHUIO U TIO3HAHUIO;

2. dopMupoBaHUS KOMMYHHKATHBHOW KOMIIETCHTHOCTH B OOIIEHWH W COTPYIHHYECTBE CO
CBEpPCTHHKAMHM, CTapIIMMU WU MIAAIIKUMU B 00pa3oBaTeibHOM, y4eOHO-HCCIIEN0BATENIbCKOMH,
TBOPYECKOU ¥ IPYTrUX BUAAX JIEATEITHHOCTH;

3. yYMEHHS SCHO, TOYHO IPAMOTHO HM3JIaraTh CBOM MBICIH B YCTHON M NMMCbMEHHOW pedH, MOHNMATh
CMBICJT TIOCTaBIIEHHOM 3a/laud, BBICTpAaMBATh AapPTYMEHTAIMI0, TPUBOJWUTH MPHUMEPHl U
KOHTPIIPUMEDPHI;

4. TepBOHAYANBLHOTO TMPEJACTaBICHUS O MaTeMaTU4YecKoll Hayke Kak cdepe dYenoBedecKou
NesITeNbHOCTH, 00 ATamax e€ pa3BUTUS, U €€ 3HAYUMOCTH ISl pa3BUTHS IUBUJIN3AIIY;

5. KPUTUYHOCTH MBIIUJICHUS, YMEHUSI pacro3HaBaTh JIOTMYECKU HEKOPPEKTHBIE BbICKA3bIBAHUS,
OTJINYATh THIOTE3Y OT (aKTa;

6. KpeaTMBHOCTH MBILIUICHUSA, WHUIUATUBBI, HAaXOJAUYMBOCTH, AaKTUBHOCTU TPU pPELICHUU
apupMETHIECKUX 3a]1aY;

7. yMeHHS KOHTPOJIMPOBATH MIPOLIECC U Pe3yJIbTaT y4eOHOU MaTeMaTHUeCKOM 1eSTeIbHOCTH;

8. (QopmupoBaHus CIOCOOHOCTH K SMOLMOHAIBHOMY BOCIPHUSTHIO MaTeMaTHYECKUX OOBEKTOB,
3a7a4, pelIeHUH, paCCyX ICHUM;

Memanpeomemmuuvie:

1. crmocoOHOCTH CaMOCTOSITENIBHO IUIAHUPOBATh albTEPHATHUBHBIE ITyTH JOCTHXKEHHUS IIelieH,
OCO3HAHHO BBIOMpaTh Hanbosee F3h(HEKTUBHBIE CIIOCOOBI PEIICHUS YUSOHBIX M MO3HABATEIbHBIX
3azay;

YMEHHUSI OCYHIECTBIIATh KOHTPOJIb 110 00pa3Ily ¥ BHOCUTh HEOOXO0MMbIe KOPPEKTUBHI;

3. CIocOoOHOCTH aJeKBATHO OLIEHHWBATh MPABWJIBHOCTH WM OIIMOOYHOCTH BBITIOJHEHUS Y4eOHOI
3aaun, €€ O0BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ pelIeHUs;

4. yMeHHUs YCTaHABIIMBATh MPUYUHHO-CIEJCTBEHHBIC CBS3U; CTPOUTH JIOTMUECKUE PACCYKICHUS,
YMO3aKII04YeHUs (MHAYKTUBHBIC, IEAYKTUBHBIC U [0 aHAJIOTUHU) U BBIBOJIBI;

5. yMEHHs CO3/1aBaTh, IPUMEHATH U PeoOPa30BbIBATH 3HAKOBO-CUMBOJINYECKHUE CPEJCTBA, MOJIENIN
U CXEMBI JJIs pelleHus yueOHbIX U M03HABATENbHBIX 3a/1ay;

6. pa3BUTHS CIIOCOOHOCTH OpraHU30BBIBaTH Y4eOHOE COTPYIHHYECTBO M  COBMECTHYIO
JEATeNbHOCTb C YUUTEIEM M CBEPCTHUKAMMU: ONPENeATh LEIH, paclpeieniaTh GYHKIUN U POIH
YYaCTHHUKOB, B3aWMOJICHICTBOBAaTh M HAaXOJUTh OOIIMe CrocoObl padoThl, yMEHHMsS paboTaTh B
IpyImne: HaXoUTh 00llee peleHre U pa3peliaTh KOH(MIUKTH Ha OCHOBE COIJIACOBAHUS MO3UIUHA
U yu€Ta MHTEPEeCcOoB; CIylIaTh NapTHEpA; GOpMyIHpPOBaTh, APTyMEHTHPOBATh U OTCTaUBaTh CBOE
MHEHHE;

7. dopmupoBaHus y4yeOHOM M OOIIENOJB30BATENHCKOM  KOMIIETEHTHOCTH B 001acTu
MCIOJIb30BaHUS MH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TexHoJorui (MKT-koMmeTeHTHOCTH);

N




10.

11.

12.

13.

14.

15.

[IEPBOHAYAIILHOTO IIPEJICTABICHUs 00 UJESX U O METOJaX MaTeMaTHKU Kak 00 YHUBEpCaJIbHOM
SI3bIKE HAYKU U TEXHUKU;

pa3sBUTHS CIIOCOOHOCTH BHJETh MAaTEeMAaTHYECKYIO 3ajJady B JAPYrHUX AUCHUIUIMHAX, B
OKpY)KarOLIEH KU3HU;

YMEHHUS HAXOJIUTh B Pa3lIMYHBIX HCTOYHHMKAX HHMOPMAIHIO, HEOOXOAUMYIO Ui PELICHHS
MaTeMaTU4YEeCKUX MPOOJIeM, U MPEICTAaBIATh €€ B MOHATHOH (opMe; NPUHUMATh PELICHHE B
YCIIOBHSIX HETIOJIHOW M M30BITOYHOM, TOUHON M BEPOSTHOCTHOM MH(pOpMaImy;

YMEHMSI TOHMMAaTh M MCIOJb30BaTh MAaTEMaTHUYECKUE CpPEJICTBA HArJAJHOCTU (PUCYHKH,
YepTEeXH, CXEMBI U JIp.) Ul WIUTIOCTPALIUM, HHTEPIIPETALIMU, apTyMEHTALlUY;

YMEHUS BBIJIBUTATh TUTIOTE3bI MIPH PEHICHUH YUEOHBIX 3a7a4 M MOHUMaHHs HEOOXOJUMOCTH UX
IIPOBEPKU;

IIOHUMAHHUSI CYIITHOCTH QJITOPUTMHUYECKUX MPEIIUCAHUNA U YMEHHUSI AEUCTBOBATh B COOTBETCTBUU
C IIPEIOKEHHBIM AJITOPUTMOM;

YMEHHSI CaMOCTOSITEIbHO CTAaBUTh II€NIM, BbIOMpaTh U CO3[aBaTh AJITOPUTMBI I PELICHUS
y4eOHBIX MaTeMaTUYECKUX MTPOOIIeM;

CIOCOOHOCTH IJIAHUPOBATh U OCYILECTBIIAThH AEATEIbHOCTb, HANPABJIEHHYIO Ha pellleHue 3ajad
HCCIIEI0BATENIBCKOIO XapaKTepa;

npeomemmule:

1.

yMeHHe padoTaTh ¢ MaTeMAaTHYECKUM TEKCTOM CTPYKTYPHPOBAHHE, W3BJICUCHHE HEOOXOIMMOM
nHpOpMAIMK), TOYHO M TPAMOTHO BBIPaKaTh CBOW MBICIH B YCTHOW W TNHUCHBMEHHOW pEYH,
MIPUMEHSIST MAaTEeMaTHYECKYI0 TEPMHHOJIOTHIO W CHMBOJIUKY, WCIIOJB30BATh PA3IUYHbBIC SI3BIKH
MaTeMaTHKU (CJIOBECHBIM, CHUMBOJMYECKHH, Trpauueckuil), 0OOCHOBBIBATH PACCYXKACHUS,
MIPOBOJIUTH KJIACCH(PHUKAIINIO, JTOKA3bIBATh MATEMAaTHUECKIE YTBEP)KICHHS,

BlaJieHHe O0a30BbIM TOHSTHHHBIM amiiapaToM: WUMETh NPEACTABICHWHW O YHCJe, BIIAJCHUE
CUMBOJINYECKUM SI3BIKOM aireOpbl, 3HaHUE 3JIEMEHTAPHBIX (PYHKUIHMOHAIBHBIX 3aBUCHMOCTEMH,
(dbopMHpoBaHHE MPEJCTABICHUN O CTATHCTUYECKUX 3aKOHOMEPHOCTSIX B PEaJbHOM MHpPE U O
pa3IMUYHBIX CHoco0ax WX H3y4deHHUs, 00 OCOOEHHOCTSAX BBIBOJOB M IPOTHO30B, HOCSIIHUX
BEPOSITHOCTHBIN XapaKkTep;

YMEHHE BBINOJHATh aaredpandyeckue mpeoOpa3oBaHUsl PAlMOHANBHBIX BBIPAKEHUH, IPUMEHSTh
WX JUId pelIeHUss MaTeMaTHYeCKHWX 3alad W 3a7ay, BO3HHUKAIOUIMX B CMEKHBIX Y4eOHBIX
npeaMeTax;

YMEHHE TM0JIb30BaThCSI MaTeMaTHUECKUMU (POPMYIIaMH M CAMOCTOSITENIEHO COCTaBIATh (POPMYIIbI
3aBUCHUMOCTEH MEX]ly BeJIMUYMHAMU Ha OCHOBE 0000IIEHHS YAaCTHBIX CIy4YaeB U SKCIIEPUMEHTA;
yYMEHHE peliaTh JIMHEeHbIe U KBaJpaTHbIE ypaBHEHHUS UM HEPAaBEHCTBA, a TAKXKE MPUBOIUMBIE K
HUM ypaBHEHHUS, HEpPAaBEHCTBA, CHUCTEMbI; NPUMEHATH TIpaduuecKkue NpPeACTABICHUS IS
pElICHUs U UCCIEeNOBaHMs ypaBHEHUM, HEPABEHCTB, CHCTEM; MPUMEHATH MOIY4YE€HHbIE YMEHUS
JUIS peIlieHus 3a71a4 U3 MaTeMaTHKU, CMEKHBIX IPEMETOB, TPAKTHKU;

OBJIaJICHUE CUCTEMOW (YHKIHOHAIbHBIX MOHSITUN, (YHKIHMOHAIBHBIM S3BIKOM M CHMBOJIUKOH,
yMEHHE CTPOUTh rpadukd  (QyHKIUN, HUCHOJIB30BaTh  (PYHKIIMOHATBHO-TpaduyecKue
MIPEJICTaBJICHHUS ISl ONTMCAHUS M aHaIM3a MAaTEeMAaTHYECKUX 3a]]a4 U pealibHbIX 3aBHCUMOCTEHH;
YMEHHUS IPUMEHSATh U3y4eHHbIC TIOHATHUS, PE3YAbTAThl U METOJIbI PEIICHUS 3a7]a4 U3 Pa3IHMUHbIX
pas3enoB Kypca.

Conepxanue yueOHOro Marepuaja

Ne Conepxanue Yacel
1. [Ipocreiimme pynkunu. KBagparueie KopHH 22
2. KBajpaTHble U paliMoHaJIbHbIE YPAaBHEHHSI 27
3. JluneltHas v KBaJpaTHUHas QYHKIUH 23
4. Cucrembl pallMOHaIbHBIX YPAaBHEHUN 19
5. | IloBropenue 11
6. Bcero 102




1. Ilpocmeiimue pynkyuu u cpagpuru (22 u).

Yucnossle HepaBeHCTBA. MHO)ecTBa uncen. Oynkuus, rpagux Gynxiuu. OyHxmum y =X, y = X%, y :%

, IX CBOWCTBA U rpaduKu.
OcHoBHAas menb — BBECTH MOHATHE (PYHKIMH M ee rpaduka, U3Y4YUTh CBOWCTBA MPOCTEHIIMX
byHKUIMH, 1 uX rpaduKy.
[Ipy wm3yyeHum JaHHOW TEMbl pacCMAaTPUBAIOTCS CBOMCTBA YHCIOBBIX HEPABEHCTB, HM300pa’keHUE
YHCIIOBBIX MPOMEXKYTKOB Ha KOOPAMHATHOW OCH, BBOJATCS TOHATHS (YHKIMH U ee Tpaduka,

o o 1 o
TIOKA3BIBAIOTCS TIPUMEPHl HpocTeiimmx ¢yHkmuit (Y = X, Y = X%, y==), U3ydaroTci HX CBONCTBA U
X

rpaduku. [lpm nokasarenbcTBE CBOMCTB (DyHKIMI HCIIONB3YIOTCS CBOWCTBa HepaBeHCTB. Ha
WHTYUTHBHOH OCHOBE BBOJATCSl TOHSTHS HENPEPHIBHOCTH (YHKIMHM M HENPEPBIBHOCTU Trpaduka
(GYHKIMM, UTparolue BaXHYIO pOJib IPU JI0KA3aTeNbCTBE CYIIECTBOBAHMS KBAJPATHOTO KOPHS W3
IIOJIOKUTEIILHOTO YUCIIA.

W3 nomonHenus k riaee | pekoMeHIyeTcs pacCMOTPETh CBEACHUS O MEpPeceuYeHUU U OO0beIMHEHUH
MHOYECTB, [T0Ka3aThb COOTBETCTBYIOLYIO CUMBOJIUKY.

Keaopammnwie kopnu
KBanpatublii KopeHb, apupMeTHUYECKH KBaJpaTHBIH KOpEHb, MPHUOJIMKEHHOE BBIYUCICHUE

KBaJIpaTHBIX KOpHEW, cBOWCTBa apu(METHUYECKHX KBaJpaTHBIX KOpHEH, mpeoOpazoBaHue
BBIPAXKEHUH, COJIEPKAILNX KBAIPATHBIE KOPHH.

OcHOBHAas I[€Jb — OCBOUTh NOHATHE KBAIPATHOTO KOPHS U apU(PMETHUECKOTO KBaJIPaTHOTO KOPHSI,
BbIPa0OTaTh yMEHUE MPE0OPa30BbIBATh BBIPAKEHMS, COAepIKAIe KBaJpaTHbIE KOPHHU.

CymiecTBOBaHHE KBAJpPATHOTO KOPHS M3 IOJIOKUTENIBHOIO YHCIA IOKa3bIBaeTCsd C ONOpPOM Ha
HETpepHIBHOCTH rpaduka GyHKIHH Y = X%, JOKa3hIBAaeTCAd MPPAIHOHATLHOCTh KBAJPATHOTO KOPHS M3
M000ro 4YMcia, HE SBJSIONIEroCs KBaJApaToM HaTypalibHOro uucia. OCHOBHOE BHHUMaHUE CleIyeT
YAETUTh HW3YYEHUIO CBOMCTB KBaJApaTHBIX KOPHEH W HUX HCIOJb30BAHUIO Ui NpeoOpa3oBaHUs
BBIPAQXKEHUH, COJEPKAILMX KBAJApaTHbIE KOPHU. YUallHecs IOJKHbBI OCBOMTh BBIHECEHHE MHOKHMTEIS
U3-TIOJI 3HaKa KOpHS, BHECEHHWE MHOXHTENS TMOJ 3HaK KOpHA M OCBOOOXIEHHE ApodU OT
HMPPALMOHAJIBHOCTU B 3HAMEHATEJE B MPOCTBIX CIIydasiX.

2.Keaopammuwie u payuonanvuvie ypasnenus (27u1).

Keaopammnuvie ypasnenus
KBanpatubeiii TpexuneH. KaaparHoe ypaBHenwe. Teopema Buera. IlpumeHnenwe KBaapaTHBIX

ypaBHEHUH K PEILIEHUIO 3aau.

OcHoBHag ocib — BLIpa6OTaTL YMCHUA pPeIIaThb KBAApPAaTHBIC YPABHCHUA, W pPCIIATh 3aldd4H,
CBOJAIIMECA K HUM.

HSy‘{eHI/IC JAHHOM TeMbl HAUMHAETCS C pacCMOTPCHUA KBAAPATHOI'O TPECXYJICHA, BBIACHCHHA YCHOBHﬁ,
IIpAU KOTOPBIX €0 MOXXHO PA3JIOKUTb HA JIBa OAMHAKOBLIX MJIM HA JIBAa PA3HBIX MHOXXUTCIIA. Ha »stoit
OCHOBC BBOAUTCH MOHATHEC KBAAPATHOI'O YPABHCHUS U €TI0 KOPH:, paCCMATPHUBAIOTCS CII0COOBI peuICHusA
HCIIOJIHOT'O KBAJApPATHOI'0 YpaBHCHHUA U KBAAPATHOI'O0 YPABHCHUA O6H.[6FO BUJa, IIPUBCACHHOIO
KBaApaTHOTO YpPaBHCHHA. Z[OKE[SLIB&IOTCH TCOPEMBI Buera (HpHMaﬂ 151 O6paTHa$I), TIOKa3bIBACTCA
MMPUMCHCHUC KBAJAPATHBIX ypaBHeHI/Iﬁ JUI pCIICHUA 3a1a4.

HpI/IMeHCHI/Ie KBaApaTHOTO YpPaBHCHUA CYHICCTBCHHO PACHIUPACT KPYI' TCKCTOBBIX 3aJa4, KOTOPLIC
MOKHO HNPCIOKHUTh ydallIUMCA, HACT XOPOIIYH0 BO3MOKHOCTb IJIA O6CY)KI[CHI/I$I HCKOTOPBIX O6IJ.[I/IX
H,Z[eﬁ, CBA3aHHBIX C UX PCHICHUCM.

Pal/ﬂ/lOHa]Zbele YpasHeRUA .
PanumonansHOE YpaBHCHHC. BI/IKBa)IpaTHOC YPaBHCHHUC. Pacnanaromeecs YpaBHCHHUC. ypaBHCHI/IC, OJJHa
4aCTb KOTOPOIro anre6pqueCKa;1 IIp06B, a Jpyrasa paBHa HYIO. Pemenne 3amau npu IOMOIIHU
pallnOHaJIbHBIX ypaBHeHHfI.
OcHoBHaA oeiab — BLIpa6OTaTL YMCHUSA pCHIATh PAllTUOHAJILHBIC YPABHCHUA U UCIIOJIB30BATh UX JIA




peleHus TeKCTOBBIX 3aj1ay.

[Ipyu wu3ydyeHUM MAaHHOW TEMBI BBOJHUTCSA IOHATHE DPALMOHAIBHOTO YPAaBHEHUS, PacCMAaTPHUBAIOTCS
HanboJyiee YacTO HMCHOJb3yeMble BHIbl PALMOHAIBHBIX ypaBHEHUH: OWKBaJgpaTHOE, paclaarolieecs
(oHA YacTh ypaBHEHUS NPOM3BEICHHE HECKOJBKUX MHOMKHUTEJCH, 3aBUCSIIMX OT X, a Jpyras paBHA
HYJII0), YpaBHEHHE, OJJHA YaCTh KOTOPOTO airedpanyeckas Ipoob, a Apyras paBHa HYIIO; TTOKA3bIBAIOTCS
PUMEHEHHE PAMOHATBHBIX YPaBHEHUH JUIS PeIICHUS TEKCTOBBIX 3a1a4.

Cnenyer oOpaTHTh BHHUMaHHE HA TO, YTO NPU PEIICHUH PALMOHAIBHBIX YPaBHEHHUH, COJIEpKaIlux
anreOpandeckas IpoOb, ypaBHEHHE HE YMHOKAETCSl HA BBIPAXKEHHE C HEU3BECTHBIM, a IIpeolpaszyercs K
YpaBHEHHIO, OJIHA 4acTh KOTOpOro anredpamdeckas IpoOb, a Apyras paBHa Hymato. Wnes perienus
palMoOHANBHBIX ypPaBHEHWH 3aMEHOW HEHM3BECTHBIX IOKa3bIBAETCSI Ha mpuMepe OWKBaIpaTHBIX
YpaBHEHMI, a B KJaccax C YrIIyOJICHHBIM H3yYeHHEM MATEeMaTUKH COOTBETCTBYIONIEE YyMEHHE
oTpabaThIBaeTCs HA IOCTATOYHO CIIOKHBIX MIPHUMEPAX.

3. JIuneitnasa u kBagpatu4Has GyHkuum (23 4).
[Mpsimast mpomopIMOHATBHAS 3aBUCUMOCTb, rpaduk GyHKimu Y = KX. JInHeliHas GyHKIUSA U ee rpaduk.

PaBHOMEpHOE NBUXKEHNE.

OcHOBHAas I[eJIb — BBECTH MOHATHE MPSIMOW MPOTIOPIIHOHATBHOM 3aBUCUMOCTHU (PyHKIMHU Y = KX) 1
JTUHEHON (QYHKINH, BbIpaOOTaTh YMEHHUSI pEIIaTh 3a/1auM, CBsI3aHHbIE ¢ TpaduKaMu STUX (YHKITHA.

[Ipyn wu3ydyeHHH AAHHOW TEMbl pacIIMpSETCS Kpyr H3ydaeMbIX (DYHKIMH, MOSBISETCS HOBas HJes
MOCTPOCHUS TpapUKOB — C TMOMOIIBI0 mepeHoca. CHavanma W3y4daeTcsi YacTHBIM Clydail JIMHEHHOM
byHKIIMM — TIpsAMas TPOIOPIMOHATbHAS 3aBUCHMOCTh, HCCIEAYeTCsS paCIOJOKEHHE TMpPSIMON B
3aBUCHMOCTH OT YIVIOBOTO KOA(PUIMEHTa, pEmIaroTcs TpaAWIMOHHBIC 3a7add, CBSI3aHHBIE C
MIPUHAIKHOCThIO TpaduKy 3aJaHHBIX TOYEK, 3HAKOM (YHKIHH U T. II. 3aT€M BBOJAUTCS MOHSTHE
JUHEWHOW (YHKIIMU, TIOKa3bIBACTCs, KaK MOXKHO TOJY4UTh TpaduK JHMHEHHOW GQyHKIUM U3
COOTBETCTBYIOIIET0 rpaduka MNpsAMOM MpomnopHuoHanibHOCTU. [Ipu 3TOM mMOKa3bIBaeTCs MEPEHOC
rpaduka mo ocsim Ox m Oy. D10 HEOOXOAMMO HE TOJIBKO ISl YSICHEHHS YYaIllMMHUCS B3aMMOCBSI3U
MEXAY YaCTHBIM M OOLIUM CIIydasMU JIMHEHHOW (QYHKUMHU, HO U C MPOIMEACBTHYECKON 1enbi0 — s
MOATOTOBKH Y4YaluXcsi K MepeHocy Apyrux rpadukoB. OIHAKO OCHOBHBIM CIIOCOOOM MOCTPOCHUS
rpaduka TuHEHHONW QYHKIIUN OCTAETCs MOCTPOEHUE MPSAMOIL 110 ABYM TOUKAM.

PaccmoTpenune rpadukoB MPSMOJIMHEHHOTO JBHIXKEHHS MO3BOJIIET PACCMOTPETh MPUMEPBI KYCOYHO
3aJJaHHBIX (YHKIUI, CHOCOOCTBYET YIPOUCHHIO MEXKIIPEJAMETHBIX CBS3eH MEXIYy MaTeMaTUKON W
(hUBUKOM.

Pekomennyercsi paccMoTpeTh (QyHKIHIO Y = |X |, NepeHochl ee rpaduka 1Mo OocsiM KOOPAWHAT s
MOATOTOBKH YUYAIIMXCS K U3YUYCHUIO CIEAYIONICH TeMBI.

Keaopamuunas ¢ynkyus .

KBanparuunas ¢pyHKIus u ee rpaduk.

OcHOBHAas 1eJdb — HM3YyYUTh KBAJPATUYHYIO (DYHKIHIO U ee rpaduK, BEIpabOTaTh yMEHUS peliaTh
3a/1auM, CBSI3aHHbBIE C TPAPUKOM KBAJAPATUIHON (YHKIIHH.

U3yuenne naHHO# TeMbl HaumHaeTcs ¢ QyHKHuM Y = ax® (cHayana mus a > 0, motoM anst a # 0) u

M3Y4eHHs ee CBOMCTB, TYT )€ WLTIOCTPUPYEMbIX Ha rpadukax. ['papux Gynkiuu Y = a(X — Xo)> + Yo
TnoJiydaeTcs IepeHocoM rpaduka (QyHKIME Yy = ax’. DTo HeoOXOAUMO JUIi YSICHEHHS ydalldMMCS
B3aMMOCBSI3M MEXJYy YacCTHBIM U OOIIMM CIydassMM KBaJpaTUYHOW (yHKUMHU. Boibpioe BHUMaHUE
yIeNseTcsi MOCTPOeHHI0 TpaduKa KBaJpPaTUYHOM (YHKIMH MO TOYKAM C BBIYUCIECHHEM aOCIIHMCCHI
BepIIMHBI Mapaboiibl. PaccMoTpenne rpaduka ABMXKEHHs Tella B MOJIE MPUTSIKEHUS 3eMIIM JaeT elle
OJIUH TIpUMEP MEXIPEJIMETHBIX CBSI3ed MEXAy MaTeMaTUKOH M (U3MKOH, MO3BOJSET IMOKa3aTh
IpUMEHEHHE U3y4aeMOoro MaTepHasa Ha IpuMepe 3a/1ad ¢ GU3NIECKUM COAEPIKaHUEM.




4.CucreMbl palMOHAJIBHBIX ypaBHeHui (19 v).

Cucrembl palnoHaIbHBIX ypaBHEeHUI. CrucTeMbl ypaBHEHU 1IEpBOM U BTOpOH cTreneHu. Pemienue 3agau
IIpY IIOMOIIY CUCTEM YPAaBHEHUH NIEPBOU U BTOPOU CTENEHH, CUCTEM PALlMOHAIIbHBIX YPABHEHU.
OcHoBHAas 1eab — BBIPaOOTATh YMEHHS pEIIaTh CUCTEMbl YPaBHEHHH MEPBOW W BTOPOW CTENEHH,

CHUCTCMBbI pallMOHAJIIBHBIX ypaBHeHI/If/'I, 3ala4yu, IpUBOAAINIUC K TAKUM CUCTCMaM.

N3yuenne naHHOW TeMbl HAYMHAETCA C BBEACHMS IOHATUS CHCTEMBbI PAllMOHAJIBHBIX YPAaBHEHUH, €€
peuieHuss. MHOTHE OINpEAENCHNsT U NPUEMBl ACWCTBUM y4allMMCS 3HAKOMBbI M3 7 Kiacca, KOrja OHHU
pelany CUCTEMBI JIMHEUHBIX ypaBHEHMM. [103TOMy HOBBIN MaTepuall Hal0 U3J1araTh MOCJIE NOBTOPECHUS
paHee U3y4EHHOTO.

I'paghuneckuii cnocob pewenus cucmem ypagrenuu

I'padmyeckuii cnoco0 pemieHus: cUCTeM JIBYX YpaBHEHHMI € JBYMs HEM3BECTHBIMH U HCCIEIOBaHUS
CUCTEMBI JIBYX YPAaBHEHHUI IIEPBOM CTENEHH C JIByMs HEM3BECTHBIMHU. PernieHue cucreMm ypaBHEHUH U
ypaBHEHUH rpadudecKkuM criocoooM. Perienne ypaBHEHUH B 1IETBIX YHCIIAX.

6. IToBTopenue (11 4).

YueOHO-MeTOAMUYECKOE 00ecTeueHne

1. Aunre6pa 8 xmacc: yue0. ms oomeoopaszosart. yupexaenuit/ C.M. Hukonsckuii, M.K. [ToTanos,
H.H. pemiernukos, A. B. IlleBkun. — M.: Ilpocsemienue, 2020.

2. Aunreopa 8 xiacc: mumpakrndeckue matepuansl/ M.K. Iloramos, A.B. IlleBkun. — M.:
[Ipocsemenue, 2014.

3. Aunrebpa 8 xinacc: rematudeckue tectsl/ [1.B. Uynkos, E. ®@. [llepmaes, O. ®. 3apanuHa. — M.:
[Ipocenienue, 2011.

4. AnreOpa. 8 xitacc. Merognueckue pexomenaanuu / M.K. ITotanos, A.B. [lleBkuH. — M.:
[Ipocenienue, 2013.

JJ1s OoeHKH 10CTHXKEHUH 00y4Yaromerocs UCIoJIb3YITCs caeayomme GopMbl M BUIbI KOHTPOJIS:
e KonrtponrHas paborta
e Tecr
e CamocrosTenbHas paboTa
e [IpoBepounas pabota
e HMHauBUIyaJIbHBIN OIIPOC
OpoHTaIBHBIN OIIPOC
MareMaTH4eCKUl JTUKTAHT
B3auMokoHTpOIIb
CaMOKOHTOJIb.

®opmMbI OpraHu3anum y4eOHOro npouecca:
¢ YpOK u3ydeHHUs HOBOIO MaTepuasia
e YPOK 3aKpeIuIeHHs U3Yy4EHHOTO MaTepuaa
e YpOK NpUMEHEHUS 3HAHUN U YMEHUI
o KoMOuHHpOBaHHBIN ypoK
e YPOK KOHTPOJIS 3HAHUW U YMEHUI
e Ypoxk 0000IIeHHS U CUCTEMATH3AIMHN 3HAHUMA

JocTrikenne neseil mporpaMMbl 00y4eHus OyaeT cloco0CTBOBATH HCIO0JIb30BAHME COBPEMEHHBIX
o0pa3oBaTeIbHBIX TEXHOJIOTHI1:

J AKTHBHBIE U HHTEPAaKTUBHBIE METOIbI OOYyUEHHUS,;

e TexHoJIOTHS pa3BUTUS KPUTHUECKOTO MBILUIEHUS YEPE3 YTEHUE U TUCHMO;

J Texnonorust ypoBHeBo# nuddepeHuanuu;




WNupopmMaimoHHO-KOMMYHUKAIIIOHHBIE TEXHOJIOTHH;
HrpoBsle TEXHOJIOTHY;

HccnenoBaTenbckasi TEXHOIOTHS O0yYCHHUS;
310poBbecOeperaromnye TeXHOJIOTHH | JIP.

Kputepuu u nHopmsbl ouenku 3YH obyuarommxes.

OueHka yCTHBIX OTBETOB YYAIIMXCS.
OTBET OIICHUBACTCSI OMMEMKOU «5», €CITN YUCHHK:

MOJHO PacKpbUl COACpKaHWE Marepuasa B 00beMe, NIPEeIyCMOTPEHHOM MpPOTpaMMON U
Y4eOHUKOM,  U3JIOKWJI  MaTepual  TPAMOTHBIM  SI3BIKOM B ONPENEICHHOW  JIOTHYECKOM
MOCJIEI0BATEILHOCTH, TOYHO HCTIOJIb3Ysl MAaTEMAaTUYECKYI0 TEPMUHOJIOTUIO U CUMBOJIHKY

MPaBUIILHO BBITIOJHUI PUCYHKH, YEPTEKHU, TPAPUKH, COMTYTCTBYIOIINE OTBETY;

MoKa3ajl yMEHHE WJUTIOCTPUPOBATh TEOPETUUYECKUE TIOJIOKEHUSI KOHKPETHBIMHU IpPUMEpPaMH,
MPUMEHSTHh UX B HOBOW CHTYAIlMH TP BBITOJTHCHUN TTPAKTHYECKOTO 33 [aHMS;

MPOJEMOHCTPUPOBAI  YCBOGHHME  paHEe  M3YYEHHBIX  COMYTCTBYIOIIMX  BOMPOCOB,
c(hOpMUPOBAHHOCTh U YCTOMYHUBOCTD HCIIOJIB3YEMBIX TIPH OTPAOOTKE YMEHUM 1 HABBIKOB;

OTBEYAJI CAMOCTOSITEIFHO 0€3 HABOISAIINX BOIIPOCOB YUUTEIIS.

Bo3MoxHBI 0/1Ha - JIB€ HETOYHOCTH TMPHU OCBEIICHUH BTOPOCTEMEHHBIX BOMPOCOB WJIM B BBIKJIAJKAX,
KOTOPBIE€ YUEHHUK JIETKO UCIIPABUII TI0 3aMEUAHHUIO YUUTETIS.

OTBeT OIlEHUBACTCSI omMemKou «4», €ClIv OH yIOBJIETBOPSIET B OCHOBHOM TPEOOBaHUSM  Ha OICHKY
«5», HO TIPH ATOM UMEET OJIMH U3 HEJOCTATKOB:

B M3JI0KCHUH JIOMYIIEHBI HEOObIITNE MPOOeibl, HE MCKA3UBIINE MAaTEMAaTHYECKOE COJECpPKAHUE
OTBETA;

JOMYIIEHbl OJWMH — JBa HeJouYeTa NpPHU OCBEIIEHWH OCHOBHOTO COJAEpKaHUS OTBETa,
WCIIPABJICHHBIE 110 3aMEYaHUI0 YUUTES;

JOTYILIEHbl OIIMOKa Wi OoJiee IBYX HEAOYETOB MPH OCBEIIEHHWH BTOPOCTENEHHBIX BOIPOCOB
WM B BBIKJIQJKaX, JETKO UCIPABIECHHBIE IO 3aMEUaHUIO YUUTEIS.

Ommemka «3» CTaBUTCS B CIEAYIONIUX CIy4asiX:

HEMOJIHO WJIM HETOCIIEJ0BATEIbHO PACKPBITO COAEpkKaHHe MaTepuaja, HO IOKa3aHo oOiiee
MMOHMMAaHHE BOIPOCAa U TMPOJEMOHCTPUPOBAHBI YMEHHS, JOCTAaTOYHbIC Ui JajibHEHIero yCBOCHUS
MpOrpaMMHOTO Martepuana (ompeneneHHble «TpeOoBaHMSMH K MaTeMaTH4eCKOW IMOJTrOTOBKE
yUaIuXxcs»);

UMEJHNCh 3aTPYAHEHUS WIM AOMYLIEHbl OIIMOKH B OINpEAETICHUH MOHSTHM, HCIOJIb30BAaHUU
MaTeMaTH4YeCKOH TEPMHUHOJIOTHUH, YEpPTeKaxX, BBIKJIAAKAX, HCIPABIEHHBIE I[OCIE HECKOJBKHUX
HABOJISIIKUX BOIIPOCOB YUUTETIS;

YUYEHUK HE CHOpaBWICS C MPUMEHEHHEM TEOPHH B HOBOW CHTyallUM MPH BBHINOJHEHUH
MPAKTUYECKOTO 33a/IJaHus, HO BBITIOJIHUI 3aJaHHs 003aTEIILHOTO YPOBHS CIIOKHOCTH IO IaHHOU TeMe;

Ipy 3HAHUM TEOPETHYECKOT0 MaTepHualia BbIABIEHA HEIOCTaTO4YHas CGHOPMUPOBAHHOCTD
OCHOBHBIX YMEHUH U HaBBIKOB.

Ommemka «2» CTaBUTCS B CIIEAYIOUIUX CITyJasiX:

HE PAaCKpPBITO OCHOBHOE COJ/Iep)KaHKe y4eOHOTO MaTepuana;

0oOHapy)XeHO HEe3HaHWE WM HEMOHUMaHHE YUYEHUKOM Ooublied uiu Hanboliee BaXHOW YacCTH
y4eOHOTO MaTepuana;

JOTYIIEHbl OIIUOKA B OMpEICNeHUU TMOHSATHHA, TMPU HCIOJB30BAHUM MAaTeMaTUYECKOM
TEPMHUHOJIOTHH, B PUCYHKAX, YepTekKax WM rpadukax, B BBHIKIAJKaX, KOTOPbIE HE UCIPABICHBI MOCIE
HECKOJIbKUX HAaBOSIINUX BOIIPOCOB YUUTETIS.

Ommemka «1» cTaBUTCS, €CIIU:

yU4EHUK OOHApPYKUJ MOJIHOE HE3HAHHE W HEMOHMMAaHWE M3y4aeMOro y4eOHOTo MaTepuasa WIH
HE CMOT OTBETUTh HM Ha OJMH U3 OCTaBJIEHHBIX BOIIPOCOB [0 U3y4aeMOMY MaTepHuay.

OueHka NMMCbMEHHBIX KOHTPOJIBLHBIX Pa00T y4yaluXxcs.
Ommemka «5» cTaBUTCS, €CIIU:
paboTa BBIMOTHEHA TTOJTHOCTHIO;




B JIOTHYECKHX PACCYKICHHUSIX U 000CHOBAHHH PEUICHUS HET MPOOEJIOB U OLINOOK;

B pCIICHHMH HET MaTeMaTWYecKuX OMHMOOK (BO3MOXKHA OJHAa HETOYHOCTh, OIHCKA, HE
SBIISIOIIASICS CIEJCTBUEM HE3HAHUS WIIM HEIOHUMAaHUS y4eOHOTO MaTepHaa).
Ommemka «4» CTaBUTCS, €CIIU:

paboTa BBHINOIHEHA OJTHOCTHIO, HO 00OCHOBAHUS IIATOB PELICHUS HEAOCTATOUHBI (€CIT YMEHHE
000CHOBBIBATh PACCYKJCHHUS HE SIBIISTIOCH CIIEHUATBHBIM 00BbEKTOM MPOBEPKH);

JOTyIIeHa OJHa OmMOKa WM JBa-TPH HEJOYeTa B BBIKIAJIKAX, PUCYHKAX, YepTekKax WU
rpadukax (eciau 5TH BHIBI paOOTHI HE SIBISINCH CIIEHUAIBHBIM 00BEKTOM IIPOBEPKH).
Ommemka «3» CTaBUTCS, €CIIU:

JIOTIyILIEHbI O0siee OAHOM OMMOKHU WK OoJiee ABYX-TPEX HEJOUETOB B BBIKJIA/IKAX, YEPTEKaX WU
rpaduKax, HO yJaluiics BiIaeeT 00s13aTeIbHBIMI YMEHUSMU TI0 TIPOBEPSEMON TEME.
Ommemka «2» CTaBUTCS, €CIIU:

JOTTYIICHBI CYIIECTBEHHBIE OIMMOKH, TMTOKa3aBIINe, YTO YJYallUHCs HE BIaleeT 00s3aTeTbHBIMU
YMEHHUSIMU TI0 IaHHOW TeMe B TIOJTHOM Mepe.
Ommemka «1» cTaBUTCS, €CIIM:

paboTa mokazaja TOJIHO€ OTCYTCTBHME Yy Yydallerocss 0O0s3aTeIbHBIX 3HAHUN W YMEHHH IO
MIPOBEPSIEMO TEME MJIM 3HAYUTENbHAS 4acTh pabOTHI BHITIOJHEHA HE CAMOCTOSATENBHO.
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