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MNOACHUTEJIBHASA 3AIINCKA

Anrebpa sBIsAETCS OJHUM U3 ONOPHBIX KypCOB OCHOBHOTO OOIIEro
oOpa3oBaHMs: OHAa O0eCTIeUurnBaeT U3YUCHHUE NPYTUX JAUCIHUIUIINH, KaK €CTECTBEHHO-
HAyYHOTO0, TaK U TyMAaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAMMO s
IPOAODKEHUS 00pa30BaHUs U B MMOBCEAHEBHOM Ku3HU. Pa3BuTHe y oOyyarommxcs
HAyYHBIX TIPEJCTABICHUHA O TMPOUCXOXKACHUA W CYHIHOCTH alreOpanvecKux
abcTpakiuii, cnocode OTpakeHUs MaTeMaTHIECKOM HAYKOM SIBIICHUH U MPOIIECCOB
B MPUPOJE W OOIINECTBE, PO MAaTEMaTHYECKOTO MOJCIMPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIIIICHHS, HEOOXOIUMBIX JUIS aJIalTallid B COBPEMEHHOM LU(POBOM
obmiectBe. M3yuenuwe anreOpsl oOecrneunBaeT pa3BUTHE YMEHHUS HaOJ0/1aTh,
CpaBHHMBaTh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBINIICHHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JEHCTBUSI U BBIBOJBI,
dbopmynupoBath yTBep)kaeHUs. OcBOEHUE Kypca aaredpbl 00ecneunBaeT pa3BUTHe
JOTHYECKOTO MBIIUICHUSI OOYYaIOIIMXCS: OHU HCIONB3YIOT JEAYKTUBHBIC H
WHIYKTUBHBIE pacCyXIeHus, 0000IeHne 1 KOHKPETH3AINI0, abCcTparupoBaHue u
aganmornto.  OOydeHune  anreOpe  mpeamnojiaraeT  3HAYUTENBHBIH  00BEM
CaMOCTOSITENIbHON ~ IeATEIBHOCTH OOYyYalolUXCsl, IO3TOMY CaMOCTOSTEIbHOE
peleHue 3aa4 SBISETCS peanu3alieil 1essTeNbHOCTHOTO MPUHIINIIA 00yUeHHSI.

B crpykrype mporpamMmbl y4eOHOTO Kypca «Anredpa» mjii OCHOBHOTO
o01ero oOpa3oBaHusi OCHOBHOE MECTO 3aHMMAIOT COJEPIKATEIbHO-METOANYECKHE
TvHUH: «Yucaa ¥ BRIYHCICHUS», «ANreOpanvecKie BBIPAKEHUS», «YPaBHCHUS U
HEpaBeHCTBa», «DyHkiuu». Kaxgas U3 3THX colepiKaTeabHO-METOIUUYECKIX
JWHUAN Pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET U3YyUCHHS Kypca, B3aMMOACUCTBYS C
IpYyTMMH €r0 JHHHSAMH. B Xole wu3ydeHus ydeOHOro Kypca OOyJaromuMcs
NPUXOJIUTCS JIOTHYECKH PACCYXKIaTh, MCIOJIB30BAaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBs3M ¢ 3TUM B mporpamMmy ydeOHOro kKypca «Anredpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEJICTaBICHHBIE BO BCEX OCHOBHBIX pasierax
MaTEMaTU4YeCKOro 00pa30BaHUsI U CIIOCOOCTBYIOIIUE OBIAJCHHUIO O0YJarOIUMUCS
OCHOB  YHUBEPCAJIBHOTO MareMatudeckoro si3pika. CojaepkaTenpbHOH U
CTPYKTYpHOH OCOOEHHOCTHIO Yy4eOHOTO Kypca «AnreOpa» sBISETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Conmepxanne nuHHA «YuWClIa W BBIYHCICHUS» CIOYXXUT OCHOBOW IS
JABHEUIIIETO M3yYeHUs MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYyYarOIIHXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS TOJIH30BATHCS alTOPUTMAaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsI IIOBCEIHEBHOM
KU3HHU. Pa3BUTHE MOHSATHSA O YKCIIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
CBSI3aHO C pAMOHAIBHBIMU M HPPAUOHATBHBIME YHUCIAMH, (HOpPMHUPOBAHUEM



NPEACTABICHU O JEHCTBUTEIBHOM YHCIE. 3aBEPUIEHUE OCBOCHHS YHUCIOBOM
JIMHUY OTHECEHO K CpeHeEMY 00I1IeMy 00pa30oBaHHUIO.

CopeprkaHue IByX anreOpandecKux JIMHUN — « AJreOpandecKue BhIPaKESHUS»
U «YpaBHEHMS] U HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHHUIO Yy OOydYarOMIMXCA
MaTEMaTUYEeCKOro armmnapara, HeoOXOAUMOTro Uil pElIeHUs 3a7ad MaTeMaTUKH,
CMEXHBIX TMPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 00I1Iero o0pa3oBaHUsA Y4eOHBIM MaTepuall TPYHIUPYETCS BOKPYT
palMOHANBHBIX BhIpaXEHUN. Aredpa JeMOHCTPUPYET 3HAYEHHE MAaTEMAaTUKH Kak
A3bIKa JJISI TOCTPOCHMSI MaTEeMaTHYECKUX MoOjeNied, OMHMCAHHUs MPOLECcCOB U
SBJIGHMA peanbHOTO Mupa. B 3agaunm oOyueHust anreOpe BXOIAT TaKKe
TanbHEHIIee pa3BUTHE AJITOPUTMUYECKOTO MBIIUICHUS, HEO0OXOAUMOro, B
YaCTHOCTH, JJII OCBOCHHUS Kypca HWH(DOPMATHKH, W OBJIAJICHUE HaBBIKAMH
NEeAYKTUBHBIX paccyxaenuil. [IpeoOpazoBanue CUMBOJBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUsI, CHOCOOHOCTE K MaTEMAaTUYECKOMY TBOPYECTRBY.

Coneprxanre pyHKIIMOHAIBHO-TPa(PUIECKON JIMHUH HAIEICHO Ha TOJIyICHHE
oOy4JaromuMucs 3HaHUM 0 (PyHKUMAX Kak BaKHEWIIEH MaTeMaTH4eCKOW MOJeNu
JUTSI ONTUCAHUS M UCCTIEAOBAHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBIICHUN B MPUPOJIC
u obuiectBe. M3yueHue martepuana CHOCOOCTBYET Pa3BUTHIO Yy OOYy4YaroIIUXCA
YMEHUS UCTIOJIb30BATh PA3JIMYHbIE BBIPA3UTENIbHBIE CPEACTBA SA3bIKA MATEMATUKH —
CJIIOBECHBIC, CHMBOJIMYECKHE, TpapuiecKkue, BHOCUT BKIaa B (HOPMHPOBAHUE
MPEACTABICHUM O POJIM MATEMATHUKHU B PA3BUTUU LIUBUJIU3ALMU U KYJIbTYPBHI.

CornacHo yueOHOMY IIaHy B 7-9 Kkiaccax wu3ydaercs Yy4eOHBIH Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CJEAYIOIIME OCHOBHBIE pa3/ielibl COJEp KAHMS:
«YUucna u BBIUKCIEHUS», «ANTeOpanyecKkue BBIPAKEHUS», «YPABHEHUS U
HEPABEHCTBA», « DYHKIIUN».

Ha wu3yuenue yueOHOro kypca «PemieHue HecTaHAApTHBIX 3adady IO
MaTeMaTuke» oTBoguTcsa 68 yacoB: B 7 kiacce — 17 yaca (1 yac B OJHOM
MOJYyrOIUM B HeAenw), B 8 kiacce —17 4daca (1 yac B OJHOM MOJYTrOJUM B
Heaelo), B 9 knacce —344aca (1 gac B Hezeno).



COJEPXKXAHME OBYUYEHUA
7 KIIACC

Yucsia ¥ BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JAECATUYHBIE, NEPEXO] OT OJHOM (OPMBI 3aIUCH
npobeit k apyroi. lloHATne panMOHaNBHOIO YHMCHIA, 3alMCh, CpPaBHEHUE,
yHOPSA0YMBAHUE  PALMOHANBHBIX 4Yuceld. Apudmernueckue JIEHCTBUS C
palOHAIBHBIMUA YMCIIaMu. Pelenue 3aaad U3 peaJlbHOW NPAaKTUKW HA 4acTH, Ha
JpOOU.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTeJieM: ONpEIENIeHHEe, IpeoOpa3oBaHUe
BBIPQXEHUI HAa OCHOBE OIpENETICHUs], 3auch 0oypuX ynced. IIponeHTsl, 3anuch
IPOLEHTOB B BUJAE ApoOH U ApoOH B BUJAE MPOLEHTOB. TpH OCHOBHBIC 33Ja4H Ha
IIPOLIEHTHI, PEILICHNE 3a71a4 U3 PEaJIbHOU ITPAKTUKH.

[IpumeHeHne TOPU3HAKOB  JEIMMOCTH, PA3JIO0KEHHUE HA  MHOXKUTEIU
HATypaJIbHBIX YUCEL.

PeanpHble  3aBUCMMOCTH, B TOM 4YHClIe MpsMas M oOpaTHas
IIPONIOPLHOHAIBHOCTH.

AJireOpanyeckue BbIpaKeHUs

[IlepemeHHBIEe, YNCIOBOE 3HAUYEHUE BBIPAKEHHUS C IepeMeHHOM. [lomycTumMble
3HA4YCHMs IepeMeHHbIX. [IpencraBiieHne 3aBUCUMOCTH MEKy BEJIMYMHAMU B BUJIE
(dopMmyiiel. Beruucienus no gpopmynam. IlpeodpazoBanue OyKBEHHbBIX BbIpaKEHUH,
TOKJECTBEHHO paBHBIE BBIPAKEHUS, TMpaBUia NPeoOpa3oBaHUs CyMM H
IPOM3BEICHUH, MPaBUJIa PACKPBITUS CKOOOK U IPUBEIEHUS TOTOOHBIX CIaraeMbIX.

CBOMCTBaA CTENEHM C HATyPAJIBHBIM IIOKA3aTEIIEM.

OpnHounensl u MHOrouseHsl. CreneHb MHoOrouneHa. Cio)keHue, BBIYMTAHUE,
YMHOXXEHHE MHOTOWICHOB. DOpMynbl COKpPAaIIEHHOTO YMHOXKEHMS: KBajpar
CyMMBl M KBagpaT pasHoctu. Popmysia pa3sHOCTM KBaAparoB. Pasmoxenue
MHOI'OYJIEHOB Ha MHOKHUTEIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, IIpaBUja NpeoOpa3oBaHUs ypaBHEHMUS,
PAaBHOCHWJIBHOCTb YPABHEHUM.

JIuHeliHOE ypaBHEHME C OJHOM IIEPEMEHHOW, YHCIO KOpPHEHU JIMHEWHOTO
YPaBHEHUS, pELIECHUE JIMHEHWHBIX ypaBHeHUH. CoOCTaBlIeHHE YpAaBHEHUM IIO
YCIIOBHIO 3a7a4M. PelieHne TeKCTOBBIX 3a7a4 C IOMOILBI0 YPABHEHH.

JIuneliHOE ypaBHEHHE C ABYMs IEpEMEHHbIMU U ero rpaguk. Cucrema IByX
JIMHEWHBIX YPAaBHEHMM C JBYMs NEPEMEHHBIMH. PemeHue cucteM ypaBHEHHMU
crnocoboM MOACTaHOBKH. [IpuMepsl pelieHusi TEKCTOBBIX 3ajad C IOMOIIBIO
CHCTEM ypaBHEHHM.

DyHKIMHA



Koopaunara Touku Ha npssmMou. UucnoBele TpoMeXyTKU. PaccTosiHne Mexay
JABYMsI TOUKaMU KOOPAUHATHOM IIPSMOM.

[IpsimoyronbHas cucrema koopauHat, ocu Ox u Oy. Abciucca U opAuHaTa
TOUYKH Ha KOOpJIMHATHOM IockocTu. IIpumMeps! rpadukos, 3a1aHHbIX opMyIamH.
Urenune rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue ¢ynkuuu. [paduk
¢ynkun. CpoiictBa Qpyukuuii. Jluneitnas pynkuus, e€ rpadux. I'papuk GyHkumn
y = Ixl. I'padbuueckoe pemnieHne TWHEHHBIX YpPaBHEHWW W CHUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucsia ¥ BIYMCICHUS

KBanpatubiit kopenb wu3 uucna. [loHsTue 00 UpPpalMOHATBEHOM YHUCIE.
JlecsiTuunble TpUOIKEHUST HppallMOHAIbHBIX yrcen. CBolicTBa apu(MeTHIECKUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHUE K IPE0OPa30BAHUIO YUCIIOBBIX BBIPAXKEHUN
Y BBIYMCIICHUAM. [IefiCTBUTEIBHBIC YNCIA.

CreneHs ¢ LenbIM IoKa3aTeneM U €€ cporicTea. CTaHaapTHas 3alUCh YHUCIIA.

Anrebpandeckue BRIpOKCHUSIAJre0pandecKue BhIPaKeHust

KBagpaTHpii  TpEXuieH, pas3joKEHUE KBAAPATHOIO  TpEXWwieHa Ha
MHOKHTEIIH.

Anreb6panueckas apoOb. OCHOBHOE CBOMCTBO aireOpanveckoi apoOwu.
CrnoxxeHue, BbIUWTAHUE, YMHOXKECHHE, JEJICHUE aiaredpanyeckux ApoOeH.
PannonanbHble BBIpaKEHUS U UX IPE0Opa30BaHuUE.

VYpaBHEHUS U HEPABEHCTBAY pABHEHUS] M1 HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opMmyna KOpHEH KBaJpaTHOIO YpaBHEHMS.
Teopema Buera. Pemenne ypaBHeHUH, CBOASIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Tpocreiimure ApoOHO-palIMOHATIEHBIE YPABHEHUS.

['padmyeckas uHTEpHpeTals YpaBHEHHUN C JIBYMSI IEPEMEHHBIMH U CHCTEM
JMHEWHBIX YPAaBHEHHW C JAByMS IIepeMEHHBIMHU. lIpuMmepsl pemienus cucrem
HEJIMHENHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a71a4 aare0panyeckuM crocoooMm.

YucnoBble HEPABEHCTBA U UX CBOKMCTBA. HEpaBEHCTBO C OIHON NEPEMEHHOM.
PaBHOCHMIIBHOCTE HepaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucreMbl TMHENHBIX HEPABEHCTB C OJTHOM NEPEMEHHOM.

OyHKUMNPYHKUUHA

[Monsitue ¢ynkmuu. OOIacTh ONpEAeNieHus UM MHOXECTBO 3HAYCHHM
dbynkiuu. CiocoOsl 3a1aHus GyHKITU.

I'paduk dynkuuu. Utenwe cBorcTB (yHKIMU 1o e€ rpaduxy. IIpumeps
rpaukoB (PyHKUUMN, OTPaKaIOIIMX PEAbHBIE POLIECCHI.



@OyHKIMU, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYIO MPOIMOPIHMOHAIBHEIC
3aBUCUMOCTH, UX rpaduku. OyHkuun y = x2, y = x3, y = x, y=Ixl. 'padmueckoe
pelIeHNE YPAaBHEHUN U CUCTEM YPABHEHU.

9 KJIACC

Yucsia ¥ BIYMCICHUSA

PannonanbHpie ymcna, UppallMOHAIbHBIE YUCIA, KOHEYHbIE U OECKOHEUHBIE
JecATUUHbIE ApoOU. MHOXKECTBO JIEHCTBUTENBHBIX YHUCEN, AEUCTBUTEIbHBIC YUCIIA
KaKk OECKOHEuUHble JAeCSITUYHble ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEKly MHOKECTBOM JIEUCTBUTEIBHBIX YHCEII U KOOPAUHATHOU MPSMOU.

CpaBHeHHE JIEHCTBUTENBHBIX 4YHCeN, apuMeTnyeckue HAEUCTBUA C
JNEHUCTBUTEIILHBIMU YHCIIAMU.

Pa3mepbl OOBEKTOB OKpYKAIOLIErO0 MUPA, UIUTEIBHOCTh IIPOLECCOB B
OKpPY’KaroIlleM MHpE.

[TpubnmxEéHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh MPpUOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u orieHka pe3yJbTaTOB BEIYUCIICHUN.

YpaBHeHUs U HEPABEHCTBA

JIuneriHoe ypaBHeHuE. Pellienre ypaBHEHN M, CBOASAIIMNXCS K JIMHEWHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUH, CBOASIIMXCS K KBaApaTHBIM.
buxBanparHoe ypaBHeHue. lIpumepsl pemeHuss ypaBHEHUN TPETbEU M YETBEPTOU
CTEIIEHEUN PA3JI0KEHUEM Ha MHOKUTEIIHN.

Pemenune npoOHO-panMoOHaNbHBIX ypaBHEHHMU. PelleHue TEKCTOBBIX 3azady
areOpanvyeckuM METO/I0M.

VYpaBHeHHe ¢ AByMs MEpEeMEHHBIMU U ero rpaduk. Pemienue cuctem nByX
JIMHEWHBIX YPABHEHHM C ABYMS IIEPEMEHHBIMU. PelieHne cucrteM IByX ypaBHEHHH,
OJIHO U3 KOTOPbIX JIMHEWHOE, a JApyroe — BTOpoil creneHu. I['paduueckas
VHTEPIPETALNs] CHCTEMBI YPABHEHUH C IBYMs IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a7a4 aare0panyeckuM crocoooMm.

Yucnoseie HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM mHepeMeHHOU. PemeHue cucrem
JMHENHBIX HEPAaBEHCTB C OJHOM IepeMeHHOM. KBaapaTHble HepaBeHCTBA.
I'paduueckas MHTEpIpeTalds HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMM.

OyHKIMNPYyHKUUHA

KBanpatnunas ¢yskius, e€ rpapuk u cBoiictBa. [lapaGoma, koopaMHATHI
BEPILUHBI 1apadoIibl, OCb CAMMETPUU NapadOJIbl.

I'paduku dynkmuii: y =kx,y=kx + b, y=k/x,y=x3,y = VX, y = Ixl, u ux
CBOMCTBA.



Yucnosele  mociaenoBaTEIbHOCTUYUHMCIAOBBIE  MOCTIEAI0BATENbHOCTH M
Nporpeccuu

[loHATHE YHCIIOBOM IOCIEAOBATEIBHOCTU. 3aJaHUE TIOCJIEI0BATEIIBHOCTH
peKyppeHTHOU (popMyIioit u hopmyJIo n-ro WieHa.

ApudmeTrnueckass U reoMmerpuueckas mporpeccuu. PopMmyinbl n-ro 4jieHa
apu(MeTHYECKON U TEOMETPUUYECKOM MPOTrPecCrii, CyMMBI TIEPBBIX 71 YJICHOB.

N300paxeHne 4YIEHOB apU(PMETHUECKON U TEeOMETPUUYECKOW MPOTPECCHIA
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTU. JIMHEMHBIA U 3KCIIOHEHUIHAIBHBIA POCT.
CIoHbIE IPOLICHTHI.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TTPOI'PAMMBbI YYEBHOI'O KYPCA «AJI'EBPA» HA
YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Pe3yJbTAThl OCBOCHUS MPOTPAMMBI Y4EOHOTO Kypca «Anredpa» XapaKTepUu3yrTCs:

1) maTpuoTHyeckoe BOCIMTAHUE:

POSIBIECHUEM HMHTEpeca K MPOIUIOMY W HACTOAIIEMY POCCHUUCKOM MaTeMaTHKH, IIEHHOCTHBIM OTHOIIEHHUEM K
JOCTHKEHUSAM POCCUMCKUX MAaTEMATHKOB U POCCUMCKON MAaTEMATUYECKOM MIKOJIbI, K HCITOJIB30BAHUIO ITUX JOCTUKECHUN B
IpYTUX HayKax U MPUKIAIHBIX cepax;

2) rpaaaHcKoe U IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINIOJHEHUIO OOS3aHHOCTEH TpaXKJaHWMHA U peajlu3allMd €ro IMpaB, MPEJACTaBICHUEM O
MaTEeMaTUYECKNX OCHOBaX (DYHKIIMOHHPOBAHUS DPA3IUYHBIX CTPYKTYp, SBICHHHA, TPOLEAYp TPAXKTAHCKOTO OOIIEeCTBa
(HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXICHHIO JTHYECKHX MpOOJeM, CBA3aHHBIX C MPAKTUYECKUM
MIPUMEHEHUEM JJOCTUKEHUM HAYKU, OCO3HAHUEM BaXXHOCTHU MOPATbHO-3THUECKUX MPUHIIUIIOB B AESTEILHOCTU YUEHOTO;

3) TpyaA0BO€ BOCIMTAHUE:

YCTAaHOBKOM Ha aKTUBHOE y4acTHE B PEIICHUU MPAKTUUECKUX 3a7a4 MaTeMaTHYeCKONW HaIpaBJIEHHOCTH, OCO3HAaHUEM
BOKHOCTH MaTEMATUYECKOTO 00pa30BaHMsI HAa MPOTSHKEHUHU BCEH KU3HU JJIS1 YCIICTITHOM TPOo(eCCHOHATBLHON NeITeTbHOCTH
Y pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BEIOOPOM U MOCTPOCHUEM WHANBUIYATLHON TPASKTOPUH 00pa30BaHUS
U )KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECCTBEHHBIX MTOTPEOHOCTEIH;

4) acTeTHYECKOE BOCIIUTAaHHUE:

CITIOCOOHOCTBIO K AMOIIMOHAJILHOMY M ACTETHMUYECKOMY BOCIIPHUATHIO MAaTeMaTHYECKUX OOBEKTOB, 3ajiay, pPeIIeHUH,
paccy X JIeHU, YMEHUIO BUJIETh MAaTEMAaTUUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 O3HAHUS:

OpUEHTAIMe! B ICSITEIILHOCTH Ha COBPEMEHHYIO CUCTEMY HAYUYHBIX MPEJCTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pa3BUTUSI YeJOBEKa, MPUPOABI U OOIIeCTBa, IMOHUMAaHUEM MaTeMaTHYECKOW HaykKu Kak cdepbl delIoBeueCcCKOn
NESTETPHOCTH, JTAMOB €€ Pa3BUTHS W 3HAYUMOCTH IS PA3BUTHS ITUBUIIM3AINK, OBJIAJICHUEM S3BIKOM MATEMATUKH M



MaTeMaTUYECKOU KyJIbTYpPOU KaK CPEACTBOM IO3HAHMS MHUPA, OBJIAJECHUEM ITPOCTEHIIMMH HABBIKAMH MCCIEN0BATEIBCKON
NEeSATENbHOCTH;

6) pusnyeckoe Bocnuranue, GOpMUPOBAHNE KYJIbTYPbI 310POBbSI M IMOLMOHAJIBHOIO 0JIArONOJIYyYHs:

TOTOBHOCTBIO IPUMEHATh MATEMAaTUUECKUE 3HAHUS B MHTEPECAX CBOETO 37J0POBbs, BEECHUS 3I0POBOr0 00pasa *KU3HU
(310poBO€ IUTaHUE, COAJAHCUPOBAHHBIM PEXUM 3aHATUH U OTIbIXa, peEryjsipHas (Qu3uyeckass aKTHUBHOCTB),
c(hOpMUPOBAHHOCTHIO HaBbIKa pe(hICKCUH, IPU3HAHNEM CBOETO MpaBa Ha OMIMOKY M TaKOTO e MpaBa APYroro 4eJoBeKa;

7) 3xk0JIOTHYECKOe BOCIIMTAHUE:

OpUEHTAllMEeN Ha MPUMEHEHHE MAaTEMATUUECKUX 3HAHUM JUIs pelIeHus 3a7a4d B 00JIaCTH COXPAHHOCTU OKpY Karolen
Cpenbl, IUIAHUPOBAHUSA IOCTYIIKOB M OLIGHKM MX BO3MOXHBIX IIOCJIEACTBHW UIS OKPYKAIOIIEH Cpeabl, OCO3HAHHEM
rJ1I00aJIbHOTO XapaKTepa 3KOJOTMYECKUX MPOOJIEM U yTel UX PEIICHNUS;

8) ajanTanus K U3MEHSIOIMMCH YCJIOBUAM COLUAIBHOI U MPUPOAHOM CPebl:

TOTOBHOCTBIO K JIEWCTBHSIM B YCJOBHUSX HEONPEIEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEM KOMIIETEHTHOCTH 4Yepe3
IPAKTHUYECKYIO IEATEIbHOCTh, B TOM YHUCJIE YMEHHUE YUUThCS Y JIPYTUX JIFOJeH, IpUoOpeTaTh B COBMECTHON JIE€ATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHLIUH U3 OIIbITA IPYTUX;

HEOOXOUMOCTbIO B (JOPMUPOBAHUU HOBBIX 3HAHHUI, B TOM 4ucie (OPMYyIUPOBATH UACH, MOHSITHS, TUIOTE3bl 00
OoOBbEKTaX W SBJICHHUSX, B TOM UHCJIE paHee HEU3BECTHBIX, OCO3HABaTh JACPHUIMTHI COOCTBEHHBIX 3HAHUNU U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PA3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIUIO, BOCIPUHUMATh CTPECCOBYIO CUTYALMIO KAaK BBI30B, TPEOYIOLIUI
KOHTPMEp, KOPPEKTUPOBATh NMIPUHUMAEMbIE PELIECHUS U NEHCTBUS, (POPMYJIMPOBATh U OLIEHUBATH PUCKU U MOCIEJCTBUS,
(hOpMHUPOBATH OTBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTeqbHbIe YHUBEPCATbHbBIE YUeOHbIe 1eliCTBUSA

Ba3oBble Jijornyeckue 1eiicTBHA:



* BBISIBIIATH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKK MaTEMAaTHYECKUX OOBEKTOB, TIOHATHN, OTHOIIECHUN MEXKITY
MOHITHSIMH, (OPMYJIUPOBATH ONPEACICHUS MMOHATHH, YCTaHABIMBATh CYIIECTBEHHBIN MPH3HAK KiacCH(DHUKAIIH,
OCHOBaHUS JIJIs1 000OIICHUS ¥ CPaBHEHUS, KPUTEPHH ITPOBOIMMOTO aHAJIH3a;

* BOCIIpUHUMATh, (POPMYJIMPOBATh U MPEOOPA30OBBIBATL CYKICHUS: YTBEPAUTEIIbHBIC U OTPHUIATEIbHBIC, CAUHUYHBIC,
YJacTHBIC U 0OIIKE, YCIIOBHBIC;

* BBISIBIIATh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IMPOTHBOpPEUHs B (DAKTaxX, JAHHBIX, HAOTIOACHHUSIX U
YTBEPXKACHUSX, TIpeyIaraTh KPUTSPHUH IS BBISIBIICHUST 3aKOHOMEPHOCTEH U TIPOTHBOPEUHIA;

eJICNIaTh BBIBOABI C HKCIOJB30BAHMEM 3aKOHOB JIOTMKH, JACAYKTHBHBIX W WHJIYKTUBHBIX YMO3aKJIIOUEHUH,
YMO3aKJIFOUCHUH 110 aHAJIOTHH;

epa3bMpaTh JIOKA3aTEIbCTBA MATEMATHUYCCKHX YTBEPXKIACHUH (IpsAMbIE W OT MPOTHBHOTO), TPOBOIAUTH
CaMOCTOSITEIIbHO HECIIOJKHBIC JIOKA3aTeIhCTBA MATEMAaTHICCKUX (DAKTOB, BRICTPAUBATh apTyMEHTAIIHIO, TPHUBOIUTH
MPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHS,

 BRIOMpaTh CIOCOO pemieHrs ydeOHOH 3amadyu (CpaBHHBaTh HECKOJIBKO BapHAHTOB PEIICHMS, BRIOMpaTh HamboJjee
MOIXOISIINN ¢ YIETOM CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTEPHUCB).

ba3oBble ncciienoBarTebLCKHe AeiiCTBUS:

* FICTIOJTH30BAaTh BOIPOCHI KaK MCCIIC0BATEILCKAN HHCTPYMEHT TIO3HAHHMS, (POPMYITUPOBATH BONPOCHI, (DHKCHPYIOIIHE
MPOTUBOpEYHE, MPOOJIEMy, CaMOCTOSITSIILHO YCTaHABIMBAaTH HCKOMOE W JaHHOe, (OpPMHPOBATh THIIOTE3Y,
apryMEHTUPOBATh CBOO TIO3UIUIO, MHCHHUE;

* IPOBOAMTH IO CAMOCTOSATEIILHO COCTaBICHHOMY IJIaHY HECJIOKHBIA IKCIIEPUMEHT, HEOOJIbIIIOE MCCIICIOBAHHUE 10
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHIECKOTO O0BEKTA, 3aBUCUMOCTEN 00OBEKTOB MEXIY COOOM;

* CAaMOCTOSATEILHO (OPMYITUPOBaTH OOOOIICHUS W BBIBOABI 10 pe3yjbTaTaM MPOBEAEHHOTO HAOIIOJACHUS,
MCCJICIOBAHMUSI, OIIEHUBATH JJOCTOBEPHOCTH MOJYUYCHHBIX PE3Yy/IbTaTOB, BRIBOJIOB U 000OIICHHIA;

* IPOTHO3UPOBATh BO3MOXKHOE Pa3BHTHE IPOIIECCA, a TAaK)KE BBIABUTATH MPEANOJIOKECHHUS O €r0 Pa3BUTUH B HOBBIX
YCIIOBHUSIX.

Pabora ¢ unpopmanmeii:
* BBISIBIIATH HEJOCTATOYHOCTh M H30BITOYHOCTh HH(OPMAIINH, TAHHBIX, HEOOXOAMMBIX JUIsl PEIIICHUS 3a]1a4H;



* BIOMpATh, aHAJIU3UPOBATH, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh MH(POPMAIUIO PA3IUYHBIX BUAOB U (HOopM
MpeICTaBICHHUS;

* BEIOMpaTh (HopMy MpeAcTaBlieHUsT UHPOPMAIMU M WIUIIOCTPUPOBATH pelIacMble 3aJaud CXeMaMH, AMarpaMMaMH,
WHOM TpauKOi U X KOMOMHAIUSAMU;

* OI[CHMBATh HAAEKHOCTh WH(MOPMALMU IO KPHUTEPHUSIM, TNPEIVIOKCHHBIM Y4YUTelleM WiIH CcHOpMyIHMpOBAaHHBIM
CaMOCTOSITENILHO.

KoMMyHuKaTHBHBIE YHUBepPcadbHble yieOHbIe 1eiiCTBHA:

e BOCIIPHHUMATh U (DOPMYIHpPOBATH CYKIEHHUS B COOTBETCTBUU C YCJIOBHSIMH W IETSIMHU OOIIEHUS, SCHO, TOYHO,
IPaMOTHO BBIPa)KaTh CBOKO TOUYKY 3PCHHSI B YCTHBIX U MUChMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 10 XOAY PEIICHUs
3aJ1a4, KOMMEHTHPOBATh TIOJYYEHHBINA PE3yIIbTAT;

*B XOJ€ OOCYXACHMS 3aJaBaThb BONPOCHI MO CYIIECTBY OOCYXIaeMOil Tembl, MpOOJIEMbl, perraeMoN 3agaud,
BBICKA3bIBaTh MJICW, HAIICJICHHbIE HA TMOMCK PEIICHHUS, COMOCTABISATH CBOM CYXICHHUS C CYKICHHSIMH IPYTHX
YYaCTHUKOB JHAora, OOHapy)XMBaTh Pa3IMUUe U CXOJCTBO MO3UIMH, B KOPPEKTHOU (GopMe (PopMyTupoBaTh
pa3HOTJIacHsl, CBOM BO3PAKEHUS;

* IPE/CTABIISATh PE3YNbTAThl PELICHUS 3a/a4H, SKCIIEPUMEHTa, UCCIEeIOBAaHUs, MPOEKTa, CAaMOCTOATEIHHO BHIOUPATH
¢dbopMaT BBICTYIUICHHUS C YYETOM 3a]1a4 MPE3EHTAILMN U OCOOEHHOCTEH ayUTOPHH;

e IOHUMAaTh M HCIOJIB30BaTh MPEUMYIIECTBA KOMAaHAHOW M WMHIWBUIAYadbHOW paOOTHl MpU pPElICHUH Y4eOHBIX
MaTeMaTHUYECKUX 3a/1ay;

e IPUHUMATH IIeJIb COBMECTHOM JESITEILHOCTH, TIIAHUPOBATh OPTAHU3AIUI0 COBMECTHOM PabOTHI, pacpeieNsiTh BUIbI
paboT, JOTOBAPHUBATKLCS, 00CYKIATh MPOIIECC U Pe3yabTaT paboThl, 0000IIaTh MHEHHS HECKOJIBKUX JIFOICH;

* y4acTBOBaTh B TIPYMNMOBBIX (opMax paboThl (00CyXkaeHHs, OOMEH MHEHUSMH, MO3TOBbIE IITYpPMbl H JPYTHE),
BBITIOJTHATH CBOIO YacTh pabOThl M KOOPAMHHUPOBATH CBOM JEHCTBHS C IPYTUMH WIEHAMH KOMAaHbI, OIEHUBATH
Ka4eCTBO CBOETO BKJIa/Ia B OOIIUI MPOAYKT MO KPUTEPHSIM, CHOPMYITUPOBAHHBIM yYACTHUKAMHU B3aUMOCHCTBHSI.

PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe AelicTBUS
Camoopranusanus:



* CAMOCTOSTEJIBHO COCTABJISATH IUIAH, AITOPUTM pPEIIeHUs 3aJayd (WM €ro 4acTh), BBIOMPATh CIOCOO pEIIeHHUs ¢
y4€TOM MMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BapHUAHTHI
pelieHui ¢ y4éToM HOBOW MH(pOpPMALUK.

CaMOKOHTPOJIb, IMOIIHOHAJIBbHbBIN HHTEJIEKT:

* BJIAJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS IPOLIECCA U Pe3yJIbTaTa PEIICHNs MaTEMaTUUECKOM 3a]auu;

* IPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOZHUKHYTh IIPU PEIIECHUU 3a/1a4l, BHOCUTh KOPPEKTUBBI B IEATEIBHOCTD
HA OCHOBE HOBBIX 00OCTOSITENBCTB, HAICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

* OLICHUBATh COOTBETCTBUE pE3yJbTaTa MAESITEIbHOCTH IOCTaBICHHON LEIM M YCIOBUSM, OOBICHATh IPUYUHBI
JOCTUKEHMSI UM HEIOCTHIKEHUS 1I€JI1, HAXOAUTh OIIMOKY, 1aBaTh OLIEHKY NIPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATBI

K koHIity 00y4yenus B 7 kjacce 00yJaromuiics MOJIy4IUuT CIETYIOIINE MTPEeIMETHBIE Pe3yIbTaThl:

Yucua ¥ BbIYUCICHUSA

BrinonusaTe, coyeTas yCTHBIE U MUCbMEHHBIE MPUEMBI, apu(METHUYECKUE NEUCTBUS C pallMOHATIbHBIMH YUCIIAMHU.

HaxoauTh 3Hau€HHsI YMCIIOBBIX BBIPAKEHUH, IPUMEHATh Pa3HOOOpa3HbIE CLIOCOOBI U IPUEMBI BBIUMCIICHNUS 3HAUEHUN
JOPOOHBIX BBIPAKEHUH, COAEPKAIINX OOBIKHOBEHHBIE U JIECTUUHBIE JPOOU.

[lepexonuth OT 0AHOM (HOPMBI 3amMUCH YUCEN K ApYyroi (MpeoOpa3oBbIBATH JECATHUYHYIO IpOOh B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JCCSITHUHYIO, B YACTHOCTU B OECKOHEUHYIO JECATUUHYIO APOOD).

CpaBHUBATh M YNOPSAJOYMBAThH PALIMOHAJIbHBIE YUCIIA.

OKpyryaTh yncna.

BBINONMHATE NPUKKUIKY U OLEHKY pe3ysibTaTa BBIYMCIICHUM, OLIEHKY 3HAY€HWI YMCIIOBBIX BBIPaKEHUH. BBINOJIHATH
JCHCTBHSI CO CTETICHAMHU C HATYPaJbHBIMH ITOKa3aTEISIMU.

[IpuMeHsTh NPU3HAKU JEIUMOCTH, Pa3I0KEHHE Ha MHOKUTEIN HATypaIbHBIX YUCEIL.

Pemarh NpakTUKO-OPUEHTUPOBAHHBIE 3aJjaud, CBSA3aHHBIE C OTHOLUEHUEM BEJIMYUH, MPONOPLHUOHAIBHOCTHIO
BEJIMUMH, NPOLEHTAMM, WHTEPIPETUPOBATh pE3YyJbTaThl pPELICHUS 3aJad C Y4YETOM OrpaHUYEHUM, CBSI3aHHBIX CO
CBOMCTBaMH pacCMaTpUBaEMbIX OOBEKTOB.



AJiredpanyecKkue BbIpaKeHUs

Hcnonp30BaTh anreOpandecKkyrd TEPMUHOJOTHIO U CHMBOJIMKY, IPUMEHATH €€ B MPOLIECCE OCBOEHUS Y4EOHOro
MaTepuaa.

HaxoauTh 3HaueHNs1 OyKBEHHBIX BBIPQXKEHUI IIPU 33aJaHHBIX 3HAYEHMSIX IEPEMEHHBIX.

BbInonHATE IpeoOpa3oBaHus LEIOr0 BbIPAXKEHHUS] B MHOTOWIEH IIPUBEACHUEM IMOJOOHBIX CIIaraéMbIX, PaCKpbITHEM
CKOOOK.

BhIONMHATE yMHOXEHHE OJHOYJICHA HAa MHOTOWIEH U MHOTOWIEHAa Ha MHOTOWIEH, IPUMEHATh (OPMYJIbl KBajpara
CYMMBI U KBaJpaTa pa3HOCTH.

OcCylIecTBIATh Pa3I0KEHUE MHOIOWICHOB HA MHOXHUTENN C TIOMOIIBIO BBIHECEHUS 32 CKOOKM OOIIEro MHOXKHTEI,
IPYNIUPOBKHU CIAraeMbIX, IPUMEHEHUS (OPMYJT COKPALIEHHOIO YMHOXKEHHUSL.

[IpumensTh MpeoOpa30BaHKUs MHOTOWICHOB ISl PEIICHUs Pa3IMYHBIX 3a7ad U3 MAaTeMAaTHKH, CMEXHBIX MPEAMETOB,
U3 pEATbHOU IPAKTUKH.

Hcnonp30BaTh CBOICTBA CTENEHEHN ¢ HaTypalbHBIMU IIOKA3aTENAMHU JUIsl IPEOOPA30BAHMS BBIPAKEHU .

YpaBHeHUS M HEPABEHCTBA

Pemwars nuHelHbIE YpaBHEHUS C OJHOW NEPEMEHHOM, NPUMEHSS MpPaBUia IIEPEXoJa OT MCXOJHOIO YPaBHEHHUs K
paBHOCWIBHOMY eMy. [IpoBepATS, SIBISETCS JIN YACIO KOPHEM YPABHEHHS.

[TpumensTh rpaduueckre METO bl MPU PEHICHUH JTUHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGupath mpUMepsI ap Yuce, BISIOIUXCS PEIICHUEM JIMHEHHOTO YPABHEHMSI C IBYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAWHATHON IJIOCKOCTU IpapMK JMHEWHOTO YPAaBHEHUS C IByMs IEPEMEHHBIMU, MOJb3YsICh IpaduKOM,
IIPUBOJUTD IIPUMEPHI PELLIEHUS YPABHEHHS.

Pemath cucteMbl IByX TMHEWHBIX YPAaBHEHUH C IBYyMSI IEPEMEHHBIMH, B TOM YUCIIE FpaduuecKu.

CocraBiATh M pelmaTh JMHEHMHOE YPAaBHEHHE WM CHCTEMY JIMHEHHBIX YPAaBHEHUW II0 YCIOBHIO 3aJayH,
MUHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aa4M I1OJyYEHHBIN pe3yJIbTar.

DyHKUNHA

N300paxaTh Ha KOOPAWHATHOW MPSMOM TOYKH, COOTBETCTBYIOUIME 3aJaHHBIM KOOpAWHATaM, Jy4H, OTPE3KH,
MHTEPBAJIbI, 3aIIUCHIBATh YMCIOBBIE POMEKYTKHU Ha anreOpanieckoM si3bIKe.



OtMmeyaTh B KOOPJIWHATHOM TUIOCKOCTH TOYKH IO 3aJIaHHBIM KOOPJWHATaM, CTPOUTH TpapUKU JTUHEHHBIX (DYHKITHA.
CrpouTts rpaduk Qpynkuuu y = Ixl.

OnuceiBaTh ¢ MOMOUIbIO (DYHKIIMNA U3BECTHBIE 3aBUCUMOCTH MEXAY BEIMYUHAMHU: CKOPOCTh, BPEMsl, PAaCCTOSHUE,
[IEHa, KOJIMYECTBO, CTOUMOCTb, IPOU3BOAUTEIBLHOCTh, BPEMsi, 00bEM padOTHI.

Haxonuthb 3HaueHre QyHKIUHU 10 3HAYEHUIO €€ apryMeHTa.

[lonumarp rpaduueckuil crnocod NPEACTABICHUS W aHaIM3a HHPOPMAIMH, W3BJIEKaTh M HHTEPIPETUPOBATH
nH(GOPMALIMIO U3 TPAPHUKOB peabHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K konily 00y4yeHus B 8 kiaacce oOydaronuiics NoayduT CIAeAYIOMINUE MPEAMETHBIE PE3YIbTAThI:

Yucaa 1 BIYUCICHUSA

Hcnonp30BaTh HayalbHBIE MPEACTABICHHUS O MHOYKECTBE JICMCTBUTENBHBIX YWCEI [JI1 CPABHEHHUS, OKPYTJICHHS U
BBIYHCIICHHUM, N300paKaTh IEHCTBUTEIBHBIC YHACIIa TOYKAMHU Ha KOOPAUHATHON MIPSIMOIA.

[IpuMeHATh TOHSATHE apU(PMETHYECKOTO KBaIpaTHOTO KOPHS, HAXOIUTh KBaJpaTHbIC KOPHHU, HCIIONB3YS TIPH
HEOOXOIMMOCTH KaJIbKYJISITOP, BBIMOIHATH MPEOOpPa30BaHUsl BHIPAKEHHM, COJEpKalUX KBaJpaTHbIE€ KOPHHU, UCIOJIb3YS
CBOMCTBA KOPHEM.

Hcrnonp30Bath 3amucu OOBIIUX U MAJIBIX YHACEIT C TIOMOIIBIO JECATUYHBIX ApoOeit u creneneit uncna 10.

Anredpanyeckue BbIpaKeHUS

[IpuMeHsATh TOHSTHE CTENEHU C LENbIM IOKa3aTeNieM, BBIOJHATh MPeoOpa3oBaHMs BBIPAXKEHHUM, COMAEpKalINX
CTEIECHH C LIEJIBIM ITOKA3aTEJIEM.

BbINONHATE TOXAECTBEHHBbIE NPEOOpa30oBaHUsl PALMOHAIBHBIX BBIPAXKEHWHW HA OCHOBE IMpaBUJl JEUCTBUM Ha
MHOTOWICHAMH U aJITeOPandeCKUMH TPOOSMH.

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOXKUTEIIN.

[IpumeHnsaTh npeobpa3oBaHus BbIPAKEHUH AJI PEIlICHUs Pa3IMYHbIX 3a7a4 U3 MATEMATHKH, CMEKHBIX MPEIMETOB, U3
peanbHOM MTPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

PemaTte nvHElHbBIE, KBaJpaTHbIE YpPAaBHEHUS W PALMOHAJIbHBIE YPAaBHEHUWS, CBOISAIIMECS K HHUM, CHCTEMBI JIBYX
YPaBHEHHM C ABYMsSI IEPEMEHHBIMH.



IIpoBomuTe nDpoCTEMIIME WCCIENOBAaHUSA YPABHEHMM M CHCTEM YPAaBHEHUM, B TOM 4YHUCJIE C IPUMEHEHHUEM
rpaduyecKkux MpeacTaBiIeHuil (ycTaHaBIMBaTh, UIMEET JIM YPaBHEHUE WM CUCTEMa YPaBHEHHUN PEIICHUs, €CIIU UMEET, TO
CKOJIbKO, U IPOYEE).

[lepexonuTh OT cIOBECHON (QOPMYIMPOBKH 33Jaud K €€ ajreOpanvyeckod MOJEIM C IOMOIIBIO COCTABIICHUS
YPaBHEHUS WM CUCTEMBI YPaBHEHUM, HHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a/1a4M ITOJIy4CHHBIA pe3ynbTar.

IIprMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB I CPABHEHHUs, OLICHKH, PEIIaTh JMHEWHBIE HEPABEHCTBA C OJHOU
NEPEeMEHHON M HMX CHCTEMbl, JaBaThb TIPaQHUUECKyI0 HWUIIOCTPAIIMI0 MHOXKECTBAa pEIIEHUII HEPaBEHCTBA, CHCTEMBI
HEPABEHCTB.

DyHKUNHA

[lonumarh M UCHOIB30BaTh (PYHKUMOHAIBHBIE MOHATHA M S3bIK (TEPMMHBI, CHUMBOJINYECKHUE OOO3HAUYECHUS),
OTIpEe/ICTIATh 3HaUeHHE (PYHKLMU MO 3HAYEHUIO apTyMEHTa, ONPEAesATh CBOMCTBA (PyHKIMHU 1O €€ TpaduKy.

Ctpouts rpaduKu 3MeMEHTApHBIX PYHKIMNA BUJA:

y =k/x, y = x2, y = x3,y = Ix], y = VX, OIICBHIBaTH CBOICTBA YHCIOBON (YHKIHMH MO €& rpaduKy.

K koHI1ty 00y4yenus B 9 kjacce 00yJaronuiics MOJIyqduT CIETYIOIINE MTPEeIMETHBIE Pe3yIbTaThl:

Yucua ¥ BbIYUCICHUSA

CpaBHMBATh U YIOPSIA0YUBATH PAMOHAIBHBIEC U UPPALMOHAIBHBIC YUCIIA.

BoeinonHATe apupMeTnueckue AEHCTBUS C pALMOHAIBHBIMM YHMCIAMH, COUETas YCTHbIE M NUCHbMEHHBIE MPUEMBI,
BBIIIOJIHATH BBIYMCIICHUS C UPPALMOHAIIBHBIMU YUCIIAMH.

HaxonauTe 3HaueHUs CTENEHEN C LEIBIMU MIOKA3aTENIMA U KOPHEU, BBIYUCIIATh 3HAYEHUS YUCIIOBBIX BBIPAKECHUM.

OKpyTasiTh JEHCTBUTEIBHBIE YNCIIA, BBIMOIHATh NPUKUIKY PE3YJIbTaTa BBIYUCICHUM, OLEHKY YHCIOBBIX BBIPAKEHUN.

YpaBHeHUS M HEPABEHCTBA

Pemarp nuHelHbIE U KBaJpaTHbIE YPaBHEHMsI, YPAaBHEHUS, CBOASILMECS K HUM, IIPOCTEHIINE APOOHO-pAllMOHATIbHBIE
YPaBHEHUS.

Pemars cuctemsl IByX JIMHEVMHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU U CUCTEMBI IBYX YPABHEHHUH, B KOTOPBIX OJHO
YPaBHEHUE HE SABIIACTCS JIMHENHBIM.

Pemarb TekcTOBbIE 3a1auM anreOpayeckuM CIOCOOOM C MOMOIIBbIO COCTaBJIECHMSI YPAaBHEHMS WIIM CUCTEMBI JBYX
YPaBHEHUH C IBYMsI IEPEMEHHBIMH.



IIpoBomuTe nDpoCTEMIIME WCCIENOBAaHUSA YPABHEHMM M CHCTEM YPAaBHEHUM, B TOM 4YHUCJIE C IPUMEHEHHUEM
rpaduyecKkux MpeacTaBiIeHuil (ycTaHaBIMBaTh, UIMEET JIM YPaBHEHUE WM CUCTEMa YPaBHEHHUN PEIICHUs, €CIIU UMEET, TO
CKOJIbKO, U IPOYEE).

Pemarp sMHeliHblE HEPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaTh pELICHHE HEPABEHCTB HA YHCIOBOM
IPSIMOM, 3aIIMCBIBATh PEILIEHUE C TIOMOLIBIO CHMBOJIOB.

Pemare cuCTEMBI JIMHEHMHBIX HEPABEHCTB, CHCTEMBbI HEPABEHCTB, BKIIIOYAIOLIME KBAJApPaTHOE HEPABEHCTBO,
n300paxaTh pelIeHne CUCTEMbl HEPABEHCTB HA YHCIOBOW MPSIMOM, 3aITUCHIBATH PEIIEHUE C MIOMOIIBI0 CHMBOJIOB.

Hcrnonbs30BaTh HEPaBEHCTBA IIPU PEILICHNUN Pa3IUYHbIX 3a1a4.

DyHKUNHA

Pacno3HaBaTh (yHKUIMM H3Y4EeHHbIX BHIOB. Iloka3piBaTh CXEMaTHYECKH pACIONIOKEHHE Ha KOOPIMHATHOM

mI0cKoCcTH rpaduKoB PyHKIUN Buna: y = kx, y=kx + b,y =k/x, y=ax2 + bx + ¢, y =x3, y = \x, y = Ixl, B 3aBucHMOCTH
OT 3HAYCHHH KO3(PPUIIMESHTOB, OMMMCHIBATH CBOMCTBA (DYHKITUH.

Crtpouth M H300paXkaTh CXeMaTHUECKU TpaduKu KBaJApaTHUUHBIX (YHKIMI, OMHCHIBATH CBOWMCTBA KBaJpPaTHYHBIX
byHKIMi 0 X rpadukam.

Pacnio3HaBate KBajpaTHUHyO QYHKIHUIO 10 (hopMysie, MPUBOIUTH MPUMEPHI KBaIPATUUHBIX (QYHKIHMNA U3 peaTbHON
KU3HH, (PU3UKU, TEOMETPHH.

YucJi0BbIe N0C/1€10BATEILHOCTH U MPOrpeccuu

Pacnio3naBaTh apuMeTHYECKyI0 M TEOMETPUUECKYIO IPOTPECCUN TIPU Pa3HBIX COCO0ax 3aJaHMs.

BbINOMHATE BBIYUCIEHUS ¢ UCTOIB30BaHUEM (HOPMYII N-ro YjaeHa apupMeTHIECKON U TeOMETPUIECKON MPOTPECCHIA,
CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh YiIeHBI IOCIEA0BATEILHOCTH TOYKAMU Ha KOOPJMHATHON TJIOCKOCTH.

Pemartp 3amauu, CBSI3aHHbBIE C YMCJIOBBIMH TOCJEIOBATEIBHOCTSIMU, B TOM YHUCIE 3a/la4dl M3 PeabHOM XKU3HU (C
MCIOJIb30BaHUEM KaJIbKYyJIATOPA, U(PPOBBIX TEXHOIOTHIA).



TEMATUYECKOE IINIAHUPOBAHUE
Triacce

1. TekcToBbIe 3aJa4H, pelliaeMble C KOHIIA.
[To3HAaKOMUTH yHaIlIUXCcsl C pelIeHneM TeKCTOBBIX 3a/1a4 C KOHLA. Pelienrne HecTaHIapTHBIX 3a/1a4.
2. MaremaTtu4eckue pedychl.

BBectr moHsATHE MaTeMaTHYECKOT0 pedyca, COBMECTHO OOCYIUTh pPeIIeHUs TPEX 3aIaHni. PerieHne MaTeMaTHIeCKux
pedycoB.

3. NuBapuaHTHI.

BBecTtu nonsiTre uHBapuanTa, copMyIupoBaTh ABa OOLIUX YTBEPKACHHS, HA KOTOPHIX OCHOBAHO IPUMEHEHUE UIECH
4ETHOCTU U HEYETHOCTU. Pa3o0paTh ¢ yyalmmumucs peiieHue 3aiay.

4. I'eomeTpuueckue 3aj1a4u (pa3pe3anmusi).
Pemenne reoMeTpuyecKux 3a1ad MyTEM pa3pe3aHusl Ha YacTH.
5. IloBTOpeHue.
IIoBTOpEHME METOJOB pEIIEHNUS 3a/1a4, PACCMOTPEHHBIX PAHEE.
6. MaTtemaTH4eckoe COpeBHOBaHUe.
Buapl maTemaTtnueckux copeBHoBaHMM. [IpaBuia MmaTeMaTu4ecKon Jpaku.
7. Hpunuun dupuxiie.

®opmynupoBka npuHiuna Jupuxne. Knaccudukanus 3agad, pemaemMbIx ¢ momMolsko npuninumna upuxie. Pemenue
3a1ay.

8. TexkcroBbIe 3a1a4u (MepeTUBaAHUS).
PaGora o teme 3aHsATUS.

9. Jlornueckue 3aJa4Mu.



Bectu nounsitue BBICKA3bIBAHUA, KaK IIPCAJIOKCHUS, O KOTOPOM MO’KHO CKAa34aTb — HCTUHHO OHO HJIX JIOKHO. PaCCMOTpeTB
ABa METOAa PCHICHUA JIOTUYCCKUX 3aJa4: C IOMOIIbIO IIPUMCHCHU S Ta6J'II/III " pacCyKACHM. Pemenue 3ajaad.

10.TexcToBBIE 3a1a4 (MaTeMaTHYeCKHE UTPbl, BHIUTPbIIIHbIE CUTYALINH).
PaboTa no Teme 3aHsTHS.
11.ApudmeTnyeckue 3a1a4u.
PaboTa no Teme 3ansTusa. CooOIeHNEe yueHUKa Ha TeMy: «Huncia HaTypaibHOTO PsiJia U MUCTHUICCKUE CYCBEPHS».
12.IToBTOpEHME.
PaboTa mo Teme 3ansTus. Pemenne MmaTeMaTHIeCKUX (POKYCOB.
13.MaTemaTu4eckoe COpeBHOBAHUE (MaTeMATHYeCKAasl KapyceJib).
OObsicHEHUE TIPaBUJI MAaTEMAaTHYECKON Kapycenn. MaremMarnueckasi Kapycelb.
14.TexkcToBble 327124 (3a/1a41 HA IBUKEHNeE).
PaboTta mo Teme 3anstus. Pemenne 3amay.
15.B3BeminBanms.
Pelienue 3aHMMaTeNbHBIX 33124 110 TEME 3aHSTHS.
16.'eomeTpuueckue 3a1a4u.
Pabota no Teme 3ansTus. Jloknan yueHuka 06 Apxumee.
17.AToroBoe 3aHsiTHE — OJIMMITHA/IA.

CamMoCTOsTEIbHOE PCUICHUC OJIMMIIMAJIHBIX 3a/1a4 C HOCJIC,Z[y}OHICﬁ HpOBCpKOﬁ.



8 Knacc

Tako#t monbop Marepuana npecieayet aAe 1enu. C 0HOM CTOPOHBI, 3TO CO3aHue 0a3bl IS PA3BUTHSI YIAIIUXCS, C
JPYToi — BOCTIOJTHEHHE HEKOTOPBIX COJEPKATEeIBHBIX MTPOOETIOB OCHOBHOTO Kypca. [IporpamMmma 31eKTHBHOTO Kypca

IpPUMEHUMA JJIS Pa3IUnIHBIX TPYIII IKOJbHUKOB, HE3aBUCUMO OT BBIOOpa X Oyaymiei mpodeccumn.
YMeHue penath TeKCTOBbIE 3a1a4u (6 4acoB)

ABJACTCA OJHHMM M3 rokazareJiei YPOBHA MATCMAaTUICCKOT'O Pa3BUTHUA. Pemenue 3aJa4 €CTb BHU] TBOp‘-I@CKOfI

ACATCIIBHOCTH, ITIOUCK PCHICHUS — ITPOLECC I/1306pCTaTCJ'IBCTBa.

B nacrosmee Bpems [ TA no maremaruke B 9 kinaccax, EI'D B 11 knaccax, BCTyIIUTEIbHBIE 3K3aMEHBI B BY3bl

coacpiKar paBHOO6paBHBIC TCKCTOBBIC 3aa4H.

PaGoTas Hax MaTepuaaoM TeMbl, O0yJarOIIHIICS TOKHBI HAYUYUThCS TAKOMY TTOAXOAY K 3a/1aue, Ipu KOTOPOM 3a/1a49a

BBICTYIIACT KaK 00BEKT TIIATCJIbHOI'O U3YUCHHU, a4 €€ PCIICHUC — KaK OOBEKT KOHCTPYHUPOBAHUA U I/I306pCTCHI/IH.

3ajauu, UCNOJIb3yeMble Ha YPOKaX, MOI00paHbl C YYETOM HApACTaHUs YPOBHSI CII0)KHOCTH, UX KOJIMYECTBO HE CO3/1A€T
yueOHBIX Meperpy30kK Jyisl MKoJbHUKOB. CoepKaHue NpOorpaMMbl CITIOCOOCTBYET MHTEIIEKTYaIbHOMY, TBOPUECKOMY U
HMOLIMOHAIBHOMY Pa3BUTHUIO IKOJILHUKOB, IPEyCMAaTpUBaET (POPMUPOBAHUS yCTONUYMBOTO HHTEPECA K MIPEIMETY,
Pa3BUTHS U BBISIBJICHUE MAaTEMAaTUYECKUX CIIOCOOHOCTEN, OpUEHTAIINIO Ha Mpo(deccru, CBI3aHHbIE C MATEMATHKOM,

BbIOOpA MpOuIIs AJaTbHEHIIIETO 00YUESHHUS.



Tema «Pemienue ypaBHeHu#, coepKalIUX MOAYab» (4 4acoB)

HalpaBJieHa Ha paclIMpPeHNE 3HAHUN y4JaluXcs, IOBBIIIEHNUS YPOBHS UX MTOATOTOBKH Y€pE3 pellieHne OOJIbIIEro Kypca
3aa4. CTOMT OTMETUTh, YTO HABBIKU B PELIEHUN YPABHEHUI , HEPABEHCTB, COAECPKAUIUX MOYJIb, IOCTPOEHUE
rpaduKoOB 31€MEHTAPHBIX (PYHKIIMM, COIEPKALTUX MOYJIb, COBEPIICHHO HEOOXOUMBI TI000MY YUEHHKY, KEJAI0IEMY
HE TOJIBKO YCIIEIIHO BBICTYIIMTh HA MATEMATHYECKUX KOHKYPCAax U OJMMIINAaX, HO U XOPOLIO IMOATOTOBUTHCS K
MOCTYIUICHHUIO B JJAIbHEWIIIEM B BBICIINE YUeOHbIC 3aBeIeHUsA. MaTepuan JaHHOTO Kypca COAEPKUT «HECTaHJapTHBIE»
METO/Ibl, KOTOPBIE MTO3BOJIAIOT OoJiee 3PPEKTUBHO peniaTh LIUPOKUN KI1acC 3aJaHNUM, coaepkamii Moaynb. Hapsay c
OCHOBHO 3a/1aueil 00y4eHHs] MaTeMaTUKU — 00ECIIeUeHUEM MPOYHOTO M CO3HATEIHHOTO OBJIAJICHUS YUAIIUMUCS
CHUCTEMOM MaTeMaTUYECKUX 3HAHUM U yMEHH, JaHHBIN KypC IpeaycMaTpuBaeT (OPMUPOBAHUE YCTOMUNBOTO
MHTEpeca K IPEeAMETY, BbISIBICHHUE U Pa3BUTHE MATEMAaTUYECKUX CIIOCOOHOCTEN, OPUEHTALIMIO HA TPOPECCUH,

CBSI3aHHBIX C MATEMAaTUKON, BEIOOPY MPOMIIs JaTbHEUIIIETO O0yUYEHUSI.

Tema «@yHKUMS, pellleHe YpaBHeHUi rpadudyecku»(7 4acoB)

ITIO3BOJIUT er'IY6I/ITb SHAHHWA YHIaAIUXCA 110 NCTOPUHW BOSHUKHOBCHUSA IMOHATHUA, 11O crocodam 3aJaHus (I)YHKHHI)'I, ux
CBOﬁCTBaX, a TaKXKC paCKpOCT NCpC HMIKOJIbHHUKAMHU HOBBIC 3HAHUS 00 06paTHLIX q)YHKHI/I}IX 1 CBOMCTBAaX B3aUMHO

oOpaTHBIX (PYHKUIMH, BRIXOAAILIUX 32 PAMKHU HIKOJBHOM MPOTPAMMBI.



IHHOYPOYHOE IINTAHUPOBAHHUE

7 kjaacc
Ne | HaumenoBanue | KiroueBbie Bocnuraresi @opmbl padorsl | KosmmuecTBo
n/m | pa3gena, TemMa 4acoB,
3agaum
ypoKa OTBOAMMBIX
HaA
U3y4eHue
TEMbI
1 | TekcroBsie ®  YCTAHOBJICHUE I'pynmossie u 1
3aa4H, JOBEPUTEJIBHBIX napHbIe q)OpMBI
peuaemelie ¢ OTHOIICHUM MEXKY paboTEL,
XOHM4 yuuTeneM 1 cro WHJMBUAYyaJIbHAS
2. | Marematuyeckue | y9eHHKAMHU, 1
pabora
pebychI CIIOCOOCTBYIONINX
3 | uBapuaHThI IIO3UTUBHOMY 1
BOCIIPHUSITHIO
4 ['eomeTpuyeckue yyalmMucsa tpeboBaHui 1
3aja4qu U npocs0  yuurens,
(pa3pe3aHust) [IPUBJICUYEHUIO UX
BHUMAaHUS K
00CYy’)KIaeMOM Ha YpOKE
nHdOopMaInu,
AKTMBHU3aIlUH X
1103HABaTEJILHOM

ACATCIBbHOCTH,




5 | Maremarnueckoe ® 100yXJeHHE I'pynimossie n
COPEBHOBAHHUE LIKOJILHUKOB COOIIONATE | mapHbie (POPMBI
6 [TpuHuun Ha YPOKE paboThI,
Hupuxie OOIIEIPUHATEIE  HOPMBI HH MBIy ATbHAS
7 | IpuHiun OBE/ICHUS, paBuiIa
[npuxie OOIlIEHUsI CO CTaplIuMu pabora
8. | TekcroBEIC (YIUTEIIMH) u
3aJ1aun CBEPCTHUKAMH
(mepenvBaHus) (IIKOJILHUKAMH ),
PUHINIIEI yueOHOHI
JMUCHUILINHBI U
CaMOOpPTraHM3aIUH;
9 | Jlornueckue e ynuimuposanue | 1'pynmnossie u
3a1a49u 1 HNOJJICPXKKA | mapHble (GOPMBI
10 | Jlornueckue HCCJIEIOBATEILCKOU paboThI,
3aJ1a4yu JIESITEIbHOCTH HHMBA Ty ATbHAS
11 | TexcToBBIC IIIKOJbHUKOB B _paMKax
3aJ1aun peaau3anyu MU pabora
(MaTeMaTUYECKHE | MHJIMBHIYAIbLHBIX U
UTPHI, TPYITIOBBIX
BBIUTPHITITHBIC HCCJIEI0BATEIbCKUX
CUTYAIIVN) IIPOEKTOB,  YTO __ JIaCT
12 | ApudmeTndeckue | LKOJIbHUKAM
3aJ1a4yu BO3MOKHOCTbH
npuoOpecTu HaBBIK

CaMOCTOATCJIBHOI'O




PCLICHUA TCODGTH‘IGCKOﬁ

IpO0JIEMBI, HaBBIK
FeHEpUPOBAHNS U
odhopmiaeHus

cOOCTBEHHBIX WJIEN,
HABBIK _ YBaXKUTEIHLHOI'O

OTHOLIEHUS. K YYXKHUM
naesM, opopMIIEHHBEIM B
paboTax JIPYTUX
HCCIea0BaTeNe, HaBBIK

myOJIUIHOTO

BBICTYIIJICHUS nepes
ayIUTOPUEN,

apryMEHTHPOBAHMUS u
OTCTauBaHUS cBOeH

TOYKH 3PpCHUA.

13

MaremMaThu4ecKoe
COpPEBHOBAHUE
(MaTemaTuueckas
Kapyceb)

14

TexcToBbIC
3ajauu (Ha
JIBUOKCHHUE)

®  JICIOJIb30BAHUEC

BOCITUTATEIbLHBIX
BO3MOXKHOCTEH
colepkaHusi  y4eOHOro
npeaMeTa gyepe3
JCMOHCTPAIMIO  JICTSAM
IPUMEPOB
OTBETCTBEHHOTO,
IPaKIAHCKOTO
MOBEJICHUS, TPOSBICHUS
YeJIOBEKOIIO0US U

100pOoCepAeYHOCTH,

['pynmoBele u
napHbie (OPMBI
paboTHI,
WHIUBU Ty aJTbHAS
pabora




yepes noaodop
COOTBETCTBYIOIIHNX
TEKCTOB I  4YTCHUS,
3aa4  JUIS pelIeHus,
MpoOJIEeMHBIX CHUTyaIui
st oOCyXIeHusT B
KJIaCCE;

® BKIIOYCHHE B
YPOK UTPOBBIX
poIenyp, KOTOpbIE
IIOMOTAIOT  TOJIepKaTh
MOTHBAIIUIO  JIETeH K
IIOJIYYEHUIO 3HaHWH,
HaJTAKUBAHUIO
TTO3UTHUBHBIX
MEKTHYHOCTHBIX
OTHOIIEHUW B KJIacce,
MTOMOTAIOT
YCTaHOBJICHHIO
T00poXKeIaTeILHON
atMocepsl BO BpEeMs

YpOKa;

15 | B3BemmuBanus

16 | I'eomerpuueckue
3a1a4u

17 | Urorosoe

3aHATHC -




OJIMMITHAIa

® QOpraHu3alums
mengTBa
MOTHMBUPOBAHHBIX u
SPYAUPOBAHHBIX
ydalmxcs Haj Hux
HCYCIICBAOIIIMMN
OJAHOKJITaCCHUKAaMMH,
JAaomiero  MmMKOJbHHMKAaM
COoMaJIbHO 3HAYUMBbIN
OIIBIT COTPYAHHNYECCTBA U
B3aMMHOMW ITOMOIIIY;




8 kiacce

Ne KiroueBbie DopMbI Kounue
n/n BOCIIUTATEJbHbIE padoThI CTBO
3adauu 4acos,
0TBOIU
HaumMmeHnoBaHue TeMbl
MBIX HA
pa3nena, ypokoB
H3yUYeHHU
€ TeMBI
1 [Ipouentel.  OCHOBHBIE ®  VYCTaHOBJICHHUE 1
3a71a4M Ha MPOLICHTHI. JOBEPUTEIILHBIX
OTHOIIIEHUI Mesiry | 1 PYHIOBEIE U
2 OcHOBHBIE 33Jla4M  HA | yypTeeM " ero | mapueie Gopmsal | 1
MIPOIICHTHI. YYCHUKaMHU, paboThI,
CHOCO6CTBVIOH_[I/IX WHIWBUYaAJIbHA
3 3ajaun Ha JIBMOKECHHUE HO3UTHBHOMY 5 paboTa 1
1 ) BOCIIPUSITHIO YYaIlIUMUCS ]
anaqn Ha IBIDKCHUC TpeOOBaHUN ©  OPOCKHO
YUTEIS], IPHUBJICYEHUIO
5 OcHOBHBIE 3aJaud Ha Y D 1
UX BHUMAHUSI K
BIDKECHHUE »
A 00CY)KJIaeMO Ha YpOKE
WH MaIHu
6 Pemenue 3a1a4 Ha (bopmaruy, 1
AKTUBU3AIIUA 150:4
IIBUOKCHUE. .
[IO3HABATEILHOU
7 3anaun JIEITEIHHOCTH, 1

TCOMCTPHUUCCKOTI'O

® BKJIIFOYCHUEC B




COACPIKaHUA

YPOK UTPOBBIX MPOLEAYD,

KOTOpbIE MTOMOTAIOT
8 3anauun MOJI/IEP)KATh MOTHUBALIUIO
F€OMETPUYECKOTO JIeTell K TOJIYYCHHIO
COJIepKaHUs 3HaHUW, HAITAKUBAHUIO
MTO3UTHUBHBIX
9 Pemienue pa3HbIX 3a71a4 | MeKITUYHOCTHBIX
OTHOIIICHUM B  KJAacce,
MOMOTaloT
YCTaHOBJICHUIO
0OpoKenaTeIbHOM
aTMocepsl BO  BpeMs
YpOKa;
10 | Pemenue pa3Hbix 3a1a4
11 | Monys: o01me
CBEJICHUS.
[IpeobpazoBanus
BBIPAXEHUU,
COZIEpKAIINX MOJYJIb
12 | Monyns: oOrurue
CBEJICHUSL.
[TpeobpazoBanms

BBIPAKCHUH,




CoJIepIKaIluX MOJYJIb

13 | Monymns: oomue e noOyXJCHHUE [TapHbIe 51
CBEICHUS. LIKOJILHUKOB COOJIIOIATE | MHAMBHUYalbHEI
IIpeoOpa3oBanus HA YPOKE OOIICIPUHATEIC | ¢ bopMbI

. HOPMBI IIOBEICHUS
BBIpAKEHUH, op OBCACHUA, paboThI
mpaBmjia _ OOIIEHUSI  CO
cOoZEPIKAIINX MOIYIIb
AepaKail Ay cTapmuMu _ (VUUTEIIMHA)
14 | IIpeo6paszoBanus 1 CBEPCTHUKAMU
o (IIKOJILHUKAMH ),
BBIPKCHUH, .
IPUHIIUIIBI yueOHOU
coJIepXKarux MOAYITh S "
CaMOOPraHu3alUn;
15 | Aaroputm pelmeHns D .
. ® opragusanys
ypaBHEHUH, medersa
COZACpKAIIHUX MOy b MOTHBUPOBAHHBIX u
=1 OPYAUPOBAHHBIX
16 | I'paduku byHKIIHA, RYIHD
yUaImxcs HaJ 1508
coJiepKaIuX MOTYJb. HeyCIEBAIOIIIMI
OJHOKJIACCHUKAMHU,
JAIONIEr0  IIKOJIBHUKAM
COLIMAJIBHO 3HAYMMBIN
OIBIT COTPYAHHYECTBA U
B3aMMHOM IIOMOIIIH;
{ ]
17 | I'padpuxu byHKIUH,

COJICPIKAIIUX MOYJIb.




18 | I'padpuxu byHKIUH,
coJiepKaliux MOIYJb.
19 | Ilousrue «DyHKIUSA».
Cnoco0bl 3a/1aHus
byHKIIUN
20 | Iloagarue «DyHKIUSA». [Tapusie,
Cnoco0bl 3a/1aHus IpyNIoBble U
byHKIMHA WHIUBUTyJTHHBI
> e dhopmbl
21 | CBoiicTBa byHKIMH.
paboThI
[loctpoenne rpadukoB
byHKIMHA
22 | I'paduxu GyHKIIH.
Urenne CBOICTB
byHKIMM 110 TpaduKy.
23 | I'paduueckoe perieHue

KBaJPaTHBIX YPABHECHHM.

® JHHUIMHUPOBAHHE
U NOJUICPIKKA
HCCIEI0BATEIbCKON
JICITEIBbHOCTHU
IIKOJbHUKOB B paMKax




peaan3aluu HMHU
MHIWBHAYAJIbHBIX U
I'PYIIIOBBIX
HCCJIEI0BATEIILCKUX
IIPOEKTOB, _ YTO __ JACT
IIIKOJIbHUKaM
BO3MOKHOCTb
IpuoOpecTH HaBBIK
CaMOCTOSITEIBLHOIO
pEIICHUST TESOPETUUYSCKOU
po0JIEMBL, HaBBIK
reHEpUPOBAHUS u
oopmiieHUSA
CcOOCTBEHHBIX WJIeN,
HAaBBIK ___ YBaXKUTEIBHOI'O
OTHOIIICHUS K YY)KHM

naciam, Od)ODMJ'ICHHBIM B

paboTax JIPYTUX
HCCJIeIOBAaTEJIEN, HaBBIK
ny0JIMYHOTO

BBICTYILICHUS repes
ayJIUTOpHEH,

apryMEHTHUPOBAHUS U
OTCTauBaHUS cBOCH

TOYKH 3PCHHA.

24

Pemennit
pa3HOOOpa3HbIX 3a/1a4 Mo

® HCIOJB30BAHUEC
BOCIIMTATCJIbHBIX

ITapHsle,
IPyIIIOBBIE

nu




KypcCy.

25 | Pemrenue TECTOBBIX
3aJIaHuM.

26 | Pemenue TECTOBBIX
3aJITaHUM.

27 | Pemenue TECTOBBIX
3aJIaHNM.

28 | MaremaTudeckoe
COpPEBHOBAHUE
(MaTemaTuueckas
Kapyceb)

29 | MareMaTH4YeCKOe
COpPEBHOBAHUE
(MaTemaTuueckas
Kapycen)

30 | TekcToBbIE 3agaund
(MaTEeMaTUYECKHUE UIPHI,
BBIUTPBIIIHBIE CUTYALIUH )

31 | TekcToBbIE 3aJ1a4u

(MaTEeMaTUYECKHUE UIPHI,
BBIUTPBILIHBIE CUTYAL1H)

BO3MOKHOCTEM
cojiepyKaHus
npeaMera
JIEMOHCTPAIINIO
IPUMEPOB
OTBETCTBEHHOTO,
TPaKIAHCKOTO
MOBEICHUS, TPOSIBICHUS
YeJI0OBEKOIIO0MS n
T00pOCepACYHOCTH,
qyepes nosxoop
COOTBETCTBYIOIINAX
TEKCTOB i1  YTEHHS,
3aa4 ISl peIIeHMUS,
npoOJIEeMHBIX ~ CUTYaIUi
IS 00CyXIeHUs B
KJ1acce;

y4eOHOro
qyepes
JETSIM

HMHIAWBUOYAJIbHBI

e
paboThI

hopmbI




32

TekcToBbIC 3aJaun
(M&TCM&TH‘ICCKI/IC HUI'PHI,
BBIMI'PBIINIHBIC CI/ITyaIII/II/I)

33 | Cucremaruzanus u
0000111eH1E Kypca.
34 | Cucremaruzanus u

0000111eH1E Kypca.




9 kJacc.

Ne | HammeHnoBaHue pasjeiia, TeMa YpoOKa Kuarwuessie Bociurateny  PopMbl padoThl Koumnuec
n/n TBO
3aga4u
4acos,
OTBOJMM
BIX Ha
H3y4yeHue
TeMBbI
1 CBolicTBa CTENEHU C HATYPAIbHBIM U e ycranopnenue | [lapuble, rpynmoseie | 1
LEJIBIM [TOKA3aTEISIMM. JOBEPUTENIbHBIX U UHIMBUAyalbHbIC
OTHOLIEHWIA MEIKIY | dyopMbI pabOTHI
yuHTEIEM U ero
2. | CBoiicTBa apu(METHYECKOTO yUeHMKAMH 1
KBaJIPaTHOTO KOPHSI. CIIOCOBCTRYIOIINX
3. | ®opMyBl COKPAIEHHOTO YMHOKEHHS. TO3HTHBHOMY 1
" BOCIPUATHUIO
4 [Ipuémbl  pas3yioxeHHsT Ha  MHOXKHUTEIM. " 1
yyaluMucs TpeOoBaHUM
Bripaskenue nepeMeHHo U3 GopMyJIbl. M 1pochd  yuHTels,
IPUBJICYCHUIO ux
5 Crioco0bl pelieHus pa3InyHbIX 1
0 5 BHUMAaHUSI K
ypaBHEHUH (JINHEWHBIX, KBAAPATHBIX U 0GCYXKIaeMOl Ha VPOKe
CBOJIUMBIX K HUM, IPOOHO-pAIIIOHATIBHBIX urdopMAaLuH,
Y YPaBHEHUM BBICIINX CTETICHEH). AKTHUBHU3ALIUU UX
II03HABATEJIbHOU

ACATCIBbHOCTH,




® BKJIOYCHHE B
YPOK WUTPOBBIX
poueayp, KOTOpbIE
MMOMOTAOT  IOJIJIEPKATh
MOTHBAILIMIO JIETEH K
MOJIyYEHUIO 3HAHUM,
HaJIaXKUBAHUIO
MMO3UTUBHBIX
MEKIJIMYHOCTHBIX
OTHOIIIEHUM B KJIacce,
IIOMOTaI0T

YCTaHOBJICHHIO
n00poXkKenaTeIbHON
atMocepbl BO BpeMms
ypOKa;

PasnmuyHbple  METOABI  pelIeHUs
ypaBHEHUI (rpaduueckuid,

ITOJICTAHOBKH, METOJ] CJIOXKCHUS ).

CUCTEM
METO/]

[IpumeHeHue crnenuanbHbIX MPUEMOB IPU
pELIEHNHU CUCTEM YpPaBHEHUM.

CnocoOn1 pelIeHus Pa3IMYHBIX
HEpPAaBEHCTB  (YHCIIOBBIX,  JIMHEHHBIX,
KBaJIPATHBIX).

® [OOVKIEHHUE
IKOJILHUKOB COOJIFOIATH

Ha YPOKE
0o0IIECIPUHATEIE  HOPMBI
IMOBEJICHMUS, [IpaBuUIa
OOIIICHUSI CO CTapIIMMHU
(YyauTensIMu) u
CBEPCTHHKAMU
(IIKOJILHUKAMH ),
[IPUHITUIIBI yueOHOH

JTUCIHUATLINHBI )51

[Tapubie, TpynIOBBIE
U UHIMBUAYaJIbHbBIC

bopmMBbI pabOTHI




CaMOOpraHu3almm,

9 Metoa nHTEpBaJIOB.

10 | ®ynkuun, uX CcBOMCTBA U Tpaduku
(MuHeiHas, 0o0paTHO-IIPONOPIIMOHAJIbHAS,
KBaJpaTU4HAas U JIp.)

11 | Ananus rpaduKoB, ONHUCBIBAIOIINX
3aBUCHUMOCTb M@Ky BETUUNHAMH.

12 | Ycranosnenue COOTBETCTBUS MEXKITY
rpa¢ukoM (QYHKIMU U €€ aHaTUTUYECKUM
3aJaHuEM

13 | YpaBHeHus npsMbIX, Tapados1, rurepoout.

14 | Onpenenenue apupMeTHIECKON u

T€OMETPHUUECKOMN ITPOTPECCUM..

® OopraHu3anys
medcTBa
MOTHBHPOBAHHBIX )31
SPYAMPOBAHHBIX
YYaIuxcs HaJI
HEYCIEBAIOIINMH
OJIHOKJIACCHUKAMH,
JIAFOIIET0  IIKOJbHHUKAM
COIIMAIbHO  3HAYMMBIN
ONBIT COTPYJIHUYECTBA M
B3aMMHOM ITOMOIIIH;

nux

[TapHbie, rpynmnoBbie
U HUHAUBUAYaJbHBIC

bopMBbI pabOTHI




15 | Pexyppentnas ¢opmyna. Popmyna n-oro
YIeHa apu(PMETHUEeCKOM W TeOMETPUUYECKOU
IIPOTPECCHM.

16 | Xapakrepuctuueckoe cBoiicTBo. Cymma n-
MEPBbHIX YJICHOB

17 | Pemienue tecTtoB

®  JCHOJIL30BAHUE
BOCIIUTATEIbHBIX
BO3MOXKHOCTEM
coziepKaHus
npeamera
JIEMOHCTpPAIIUIO
IPUMEPOB
OTBETCTBEHHOTO,
IPaKIaHCKOTO
MOBEJICHUSI, TIPOSIBICHUS
YeJIOBEKOIIO0US U
T00pOCEepPAECYHOCTH,
yepes noaoop
COOTBETCTBYIOIIHNX
TEKCTOB JUI YTEHUS,
3amady  JUIA penieHwus,
MpOOJIEMHBIX CUTYaLH
I OOCYXJEHUS B
KJ1acce;

y4eOHOTO
yepes
AETAM

[TapHble, rpymnmoBsie
U UHIUBUAYAJbHbBIC

dbopmbI pabOTHI







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

» Anre0pa, 9 knacc/ MakapsrueB FO.H., Munarok H.I'., Hemikor K.U. u npyrue;
noA penakuuen TemsakoBckoro C.A., AkunoHepHoe o01iecTBo «M31aTenbCcTBoO

«IIpocBenienue»

METOJIUYECKHUE MATEPUAJIBI JIJIS1 YUUTEJISA
» Anrebpa, 9 knacc/ MakapsrueB FO.H., Munarok H.I'., Hemkor K.U. u npyrue;
nof penakuuei TemsakoBckoro C.A., AkiinoHepHoe o01iecTBo «M31aTenscTBo

«IIpocBenienne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

ouomoTeka I{OK



Kpurtepuu oneHuBaHusi mo ajareope
OlLieHKa YCTHBIX OTBETOB:
OTBeT OlICHUBAETCS OTMETKOM 5™, €CIIM yUalunics:

e IIOJHOCTBIO PACKpPbUI COJEpKaHUE MaTepuala B 00beMe,
MPeyCMOTPEHHOM IPOrpaMMOii U y4eOHUKOM;

e  H3JO0XHUI MaT€pHall I'PaMOTHBIM A3BIKOM, TOYHO HUCIIOJIb3Y:
MAaTeMaTUYCCKYIO TCPMHUHOJIOTUIO U CUMBOJIMKY, B OHpCI[CJICHHOﬁ
JIOTUYECKOM IMOCJICA0OBATCIBbHOCTH,

e TPABWIHLHO BBITIOJHUI PUCYHKH, YEPTEKH, TPA()UKH, COMYTCTBYIONTNE
OTBETY;

e IIOKa3aJ YMEHHE WJUTFOCTPUPOBATH TEOPHIO KOHKPETHBIMHU IIPUMEPAMH,
IPUMEHSTH B HOBOW CHTYaIlUX TP BBIMOJHEHUN TIPAKTUICCKOTO
3a/IaHuA;

e NPOAEMOHCTPHUPOBAI YCBOCHUE PAHEE N3YUYECHHBIX CONYTCTBYIOIINX
BOIPOCOB, C(HOPMUPOBAHHOCTH M YCTOMYUBOCTH UCIIOJIb3YEMbIX MTPH
OTBETE YMEHUI U HABBIKOB;

e OTBEYaJl CAMOCTOATENBHO, 0€3 HABOAALIMX BOIIPOCOB YUUTEIS.

OTBeT o11eHUBaeTCAa OTMETKOH “4”, ecu yIOBIETBOPSET B OCHOBHOM
TpeOOBaHMIM Ha OIEHKY ‘5™, HO IIPU ATOM UMEET OJIMH U3 HEJI0YETOB:

e B HU3JIOKCHHUHU OOIMYIICHBI HeOOJIbIIINE HpO6CJII>I, HC NCKAa3UBIINC
MAaTCMaTUICCKOC COACPIKAHUC OTBCTA,

e JIONyHIEHHI 1-2 HEegOUeTa IPU OCBEIIEHUN OCHOBHOIO COJIEPKAHUS
OTBETA, UCIIPABJICHHBIE [10CJIE 3aMEYaHUsl YUUTEIIS;

e JIONYIIEHBI OMKOKa WM O60Jiee IBYX HEA0UETOB IMPU OCBEIICHUHU
BTOPOCTENEHHBIX BOIIPOCOB MJIM B BBIKJIaJIKaX, JIETKO MCIIPABJICHHBIC
MOCJIE 3aMEYaHusl YUUTENS.

OTBeT OIlEHMBAETCI OTMETKOHN ‘37, eciu:

e HEMOJIHO PAaCKPBITO COJIepKaHKMe MaTepuaia (CoepKaHue U3I0KeHO
(parMeHTapHO, HE BCer/ia MoCaeA0BaTEIbLHO), HO ITOKa3aHo o0I11Iee
MOHUMAaHKE BOIIPOCA U MPOJEMOHCTPUPOBAHBI YMEHUS, IOCTATOYHBIC JIJIsI
JATbHEUIIIET0 YCBOCHUS TPOTPaMMBbI;



HUMCIIMCh 3aTPYAHCHUA NUJIN OAOITYIICHbBI OIIMOKHU B OIIpCACIICHNHA
HOH?ITI/Iﬁ, HCIIOJIb30BaHMN MAaTEeMATHUECKOM TCPMUHOJIOTHUH, YCPTCIKAX,
BBIKJIaJIKaX, UCIIPABJIICHHBIC ITOCJIC HCCKOJIBKUX HABOJAANINX BOIIPOCOB
YUUTCIIA,

YUCHHK HE CIIPpaBUJICA C IPUMCHCHHUEM TCOPHUHU B HOBOM CUTyalluu IIpH
BBIIIOJIHCHHUH IIPAKTUYCCKOI'O 3aaHMsA, HO BBIITOJIHHAII 00s13aTeILHOE
3aJaHucC.

OTBeT OLIEHUBAETCSI OTMETKOM “2”°, €CIIn:

HE PAcKPBITO COAEPKaHue Y4eOHOro MaTepuara;

0OHapyKeHO HE3HAHHE WJIM HE TTOHMMAHUE YYEHUKOM OOJIbIIIeH WITH
HanOoJIee BayKHOM YacTu yueOHOTro MaTepuana;

JOMYIIEHBI OITMOKHU B ONPEEICHUH MOHSITHS, IPU UCIIOJIb30BAHUU
MaTEMaTUYECKON TEPMHUHOJIOTHH, B PUCYHKAX, YEPTEKAX WIH rpadukax,
B BBIKJIQJIKaX, KOTOPbIE HE UCTIPABIIEHBI MOCIE HECKOIBKUX HABOASIINX
BOITPOCOB YUMTEJIA.

OrneHnBaHne MUCbMEHHBIX PadOT:

[Tpu npoBepke MUCHMEHHBIX pabOT 10 MaTeMaTHKe CIeIyeT pa3iudaTh rpyobie
U HerpyOble OMIHUOKH.

K rpy0OsiM ommbkam OTHOCSTCS:

-BBIYHMCIUTENLHBIE OIIIMOKH B [NpuMepax 1 3agadax;

-0oIMUOKY HA HE3HAHUE MOPSIKA BBITIOJHEHUS apu(hMETHISCKUX
JIEHCTBUH;

-HEIPAaBWJIBHOE pElIeHNE 3a1a4M (IPOITyCK IEUCTBUM, HENTPABUIIbHBIN
BBIOOD JIEWCTBUH, JIUIITHEE JICHCTBHE);

-HC JOBCIACHUC /10 KOHIIA PCIICHH 3a/1a4U UIIN IIPUMCEPA;

-HCBBITIOJTHCHHOC 3a1aHUC.

K "HerpyObIM ommOkaM OTHOCSITCS:

-HEpalMOHAJIbHbIE TPUEMBI BEIYMCIICHUN;
- HeTpaBUJIbHASI IOCTAHOBKA BOMPOCA K ACHCTBHUIO MPHU PEIICHUU 3a/1a4K;
-HEBEPHO c(POpMYJIMPOBAHHBIN OTBET 3a/1a4U;

-HCIIPABUJIbHOC CIIMCBIBAHNUC JAHHBIX YHUCCJI, 3HAKOB;



e -HEJOBEJHHE J0 KOHIAa TpeoOpa3oBaHUM.

[Ipu o1eHKE MTUCEMEHHBIX PA0OT CTABITCS CICTYIONINE OTMETKH:
“5”- ecnv 3a1a4M pellIeHbl O€3 OITUOO0K;

“4”- ecnu pomyueHsl 1-2 HerpyObie OMMOKY;

“3”- ecnm momymiensl 1 rpyOas u 3-4 HerpyObie ommOKH;

2”- He3HaHME OCHOBHOI'O ITPOTrPAMMHOI0 MaTepHUala UM OTKA3 OT
BBITIOJTHEHHUS YYCOHBIX 00513aHHOCTEH.

OrneHnBaHNE TECTOBBIX PadoOT:

“5”- ecniu HabpaHo ot 81710100% oT MakCMMaIbHO BO3MOKHOTO OaJla;
“4”- ot 6110 80%;

“3”- 0ot 51 mo 60%:;

“2”- 10 50%.

Kpurepuu onieHuBaHus M0 reoMeTpun
1. O1ieHKa MTUCEMEHHBIX KOHTPOJIbHBIX PadoT.
OTBeT OLICHUBAETCSI OTMETKOU «35», €CIIU:

e paboTa BBIMIOJIHEHA MOJIHOCTHIO;

e B IJIOTHYCCKUX PACCYKICHUAX U 000CHOBAHMAX pCeIICHUS HET HpO6€JIOB u

OILIIMOOK;

e B PCIICHUN HET MATCMAaTUYCCKHUX omuoOoK (BOBMO)KHa OJHa HCTOYHOCTD,
OIIMCKa, KOTOpas HE ABJISACTCA CIICACTBUEM HC3HAHHWA WK HCIIOHMMaHUs

y4eOHOro MaTepuana).
OTMeTKa «4» CTaBUTCA B CIEIYIOLINX CIydasx:

e paboTa BHITIOJIHEHA MTOJTHOCTHIO, HO 000CHOBAHUS IIATOB PEIICHUS
HEIO0CTAaTOYHBI;

e JIONYIIEHBI OJIHA OITKMOKA WJIK €CTh JBa — TPU HEJI0UYETA B BBIKJIAIKAX,

PUCYHKaX, YEpPTEXKAX.

OtMmeTKa «3» CTaBUTCH, €CIIU:



« JomyieHo 0onee oHOM omKuOKH uin Oosiee ABYX — TPEX HETOUYETOB B
BBIKJIAJIKAX, YePTEKaX, HO O0yUJaromuiics 001amaeT 00s13aTeTbHBIMU
YMEHHUSMH T10 TIPOBEPSEMOK TEMeE.

OtMmeTKa «2» CTaBUTCS, ECIIU:

e JIOIIYHICHBI CYIIICCTBCHHLIC OHII/I6KI/I, IIOKa3aBLIKUC, YTO O6yan0HIHﬁCH HC
O6J'Ia,Z[a€T 0053aTCILHBIMHA YMCHUAMMU 110 I[aHHOI\/JI TEME B MMOJHOMN MeEpe.

Yuurenb MOXKET NOBLICUTH OTMCTKY 3a OpHFHHaHBHBIfI OTBCT HA BOIIPOC UJIN
OPUTHHAJIbHOC PCHICHUE 3aaa491, KOTOPbIC CBUACTCILCTBYIOT O BLICOKOM
MAaTeMaTUYCCKOM pa3BUTUHN 06yqa}0meroc;1; 34 pCIICHHC 0oJ1ee CIIOKHOM
3aJa41 NUJIM OTBCT Ha 0oJiee CIIOKHBIN BOIIPOC, MPCAJIOKCHHEBIC 06y‘IaIOHICMYC}I
JOITOJIHUTCIIBHO ITOCJIC BBIIIOJTHCHUA UM KaKuX-1100 APYIrux BaﬂaHI/Iﬁ.

2. O1eHKa yCTHBIX OTBETOB.
OTBET OLICHUBAETCS OTMETKON «5», €CIIU YUCHUK:

e TIOJIHO PACKPBLI COJIEpKAHUE MaTeprasia B 00beMe, MPETyCMOTPEHHOM
MPOTrpamMMoOi ¥ Y4COHHKOM;

e  H3JIOKUII MaTCpUall IrPaMOTHBIM A3BIKOM, TOYHO UCIIOJIb3Y:I
MAaTCMaTUICCKYIO TCPMHUHOJIOTUIO U CUMBOJIMKY, B OHpeI[eHeHHOﬁ
JIOTUYECKOM IMOCJICA0BATCIbHOCTH,

e IIPABHJIBHO BBIIIOJHUJI PUCYHKH, YCPTCIKH, COITYTCTBYIOINNC OTBCTY;,

e IIOKa3zajl YMCHHC NWIIIOCTPUPOBATb TCOPUIO KOHKPECTHBIMHA IIPUMEpPAMU,
IMPUMCHSATH €C B HOBOM CUTyalluU IIPpH BBIIIOJIHCHHUU ITPAKTUYICCKOI'O
3aJaHusd;

e NPOAEMOHCTPUPOBAJ 3HAHUE TEOPHUH PAHEE U3YUEHHBIX COITYTCTBYIOIIUX
TeM, CPOPMUPOBAHHOCTh U YCTONUYUBOCTh UCIOIb3YyEMBIX IIPU OTBETE
YMEHHU U HABBIKOB;

e OTBCYAJI CaMOCTOATCIIBHO, oe3 HaBO/IANINX BOIIPOCOB YUHUTCIIA,

e BO3MOXHBI OJHa — ABC HCTOYHOCTH IIPHN OCBCHICHNC BTOPOCTCIICHHBIX
BOIIPOCOB MJIM B BBIKJIa/IKaX, KOTOPBIC YUCHHUK JICTKO UCIIPABUJI ITOCJIC
3aMCUYaHUAg YUUTCIIA.

OTBET OLIEHUBAETCSI OTMETKOM «4», €CIIN yIOBIETBOPSIET B OCHOBHOM
TpeOOBaHUSAM Ha OLEHKY «5», HO IPU 3TOM MMEET OJJUH U3 HEIOCTATKOB:

e B HU3JIOKCHHUHU OOITYHICHBI HeOOJIbIIINE np06enm, HC MCKa3UBIIICC
MAaTeMaTUYCCKOC COACPIKAaHNEC OTBETA,

e JOIIYHCHBI OJHUH — JIBa HEA0YECTA ITPHU OCBCIICHUH OCHOBHOT'O
COACPIKaHNA OTBCTA, UCITPABJICHHBIC ITOCJIC 3aMCYAHUA YUUTCIIA,



AOITYHICHBI omnOKa mim 0osee ABYX HEAOYCTOB IIPU OCBCUICHUN
BTOPOCTCIICHHBIX BOIIPOCOB HUJIM B BBIKJIAJIKAX, JICTKO UCIIPABJICHHLIC
IMOCJIC 3aMCYaHUs YUYUTCIIA.

OtMmeTKa «3» CTaBUTCS B CIEAYIOLIUX CIydasX:

HEIOJIHO PACKPBITO COJIEpKaHUE MaTepHala (CoIepKaHUe U3I0KEHO
(dbparMeHTapHO, HE BCET/Ia MOCIIE0BATEIBHO), HO TTOKa3aHo 0011iee
MMOHMMAaHUE BOIIPOCa U MPOJIEMOHCTPUPOBAHBI YMEHHUSI, TIOCTATOYHBIE J1JISI
YCBOEHUS IPOrPaMMHOT0 MaTepuaa;

HMMCJIMCB 3aTPYAHCHU U JOITYIICHBI OIMOKHU B OIIpCACIICHNH
MaTEMaTHYECKOMN TEPMHUHOJIOIMH, YCPTCIKAX, BBIKIIaJKaX, HCIIPABJICHHLIC
IMOCJIC HCCKOJIBKMX HABO/AIIUX BOIIPOCOB YUHUTCIIA,

YYEHUK HE CIPABUJICA C IPUMEHEHNEM TEOPUHU B HOBOW CUTYallUU IIPU
BBITIOJTHEHNUH NPAKTUYECKOTO 3aJaHNsI, HO BBIITOJIHUII 33 1aHUS
00513aTE€ILHOTO YPOBHS CI0XKHOCTH IO JJAHHOU TEME;

IIPY JOCTaTOYHOM 3HAHUU TEOPETUYECKOI0 MaTepHrasa BbISIBICHA
HEJI0CTaToOYHas CHOPMHUPOBAHHOCTH OCHOBHBIX YMEHHI U HaBBIKOB.

OtMmeTKa «2» CTaBUTCS B CIECIYIOLIUX CIydasX:

HE PaCKpbITO OCHOBHOC COACPIKAHHC y‘IC6HOI‘O MaTepuajia;

oOHapy>KeHO He3HAHHE YYECHUKOM OO0JIbIIeH nian Hauboiee BaXKHOM YacTu
yueOHOro MaTepHana;

JOIYIIEHbI OIIMOKH B ONPEIEIICHUN IOHATUN, TIPY UCTIOJIB30BAaHUU
MaTeMaTUYECKOW TEPMHUHOJIOTMH, B PUCYHKAX, YEPTEKAX, B BBIKIAAKAX,
KOTOPBIE HE UCIIPABIICHBI IIOCJIE HECKOJIBKUX HABOIALIMX BOIIPOCOB
YUUTEIS.

O6mrast kmaccuduKamus ommuooK.

[Tpu onieHKe 3HAHWH, YMEHUIN ¥ HABBIKOB yUAIIUXCS CJIEyeT yYUTHIBATh BCE
omMOKY (rpyObie M HETPYObIC) U HETOUYETHI.

['pyObIMU cunTalOTCS OMIMOKU:

HE3HAHHE OMNpPEeIeNICHNs OCHOBHBIX MOHATUH, 3aKOHOB, IIPABUII,
OCHOBHBIX MOJIOKEHHUM TeOpHuH, He3HAHUE (HOPMYJ, OOIIETPUHSITHIX
CUMBOJIOB 0003HAYCHU I BEJIMYNH, SUHUI] UX U3MEPCHHUS;

HE3HAHME HAMMEHOBAHUM CAWHUI] U3MCPCHMUA;
HEYMCHHC BBIICIIUTDL B OTBCTC I''TABHOC,
HCYMCHUC IIPUMCHATHb 3HAHUWA, AJITOPHUTMbI IJId PCIICHUA 3a/1a4;

HEYMEHHUE JIeJIaTh BHIBOBI U 00OOIIECHHUS;



HEYMEHUE YUTATh U CTPOUTH IPaPuKH;

HEYMEHHE MOJIb30BaThCs IEPBOUCTOYHUKAMU, YUEOHUKOM U
CIIPaBOYHUKAMU;

MOTEPsI KOPHS UM COXpPaHEHUE TTIOCTOPOHHETO KOPHSI;
oTOpachiBaHue 0€3 0OBICHEHUI OJTHOTO U3 HUX;
PaBHO3HAYHBIE UM OITUOKU;

BBIYHC/IUTENBHBIE OLINOKHU, €CIIM OHU HE SIBISIOTCS OIMUCKOIL;

JIOTUYECKHUE OIIHOKH.

K HerpyObIm ommbkam cieayeT OTHECTH:

HETOYHOCTH (hOPMYJIUPOBOK, ONPECTICHUN, TIOHATHHI, TEOPUH,
BbI3BAHHASI HETIOJHOTOM 0XBAaTa OCHOBHBIX MPU3HAKOB OINPEIEIISIEMOTO
MOHSITUS WM 3aMEHOM OJHOTO - JIByX U3 3TUX IMPU3HAKOB
BTOPOCTENEHHBIMU;

HETOYHOCTH TpaduKa;

HepaHI/IOHaHLHBIﬁ MCTOA PpCIICHUS 3aga49Yr UKW HEAOCTATOYHO
HpOI[YMaHHBIﬁ IIJIaH OTBETA (HapymeHHe JIOTHKH, TIOAMCHA OTACIBHBIX
OCHOBHBIX BOIIPOCOB BTOpOCTeHeHHBIMI/I);

HEpalMOHAIbHBIE METOABI Pa0OThI CO CIIPABOYHOM U IPYTron
JIUTEPATYPOU;

HCYMCHUC pCIIATh 3a/1a4u, BbIIIOJIHATD 3a/laHUA B 06I_HCM BHUAC.

HC,Z[O‘{CTaMI/I SABJIAROTCA:

HEpalMOHAIbHBIE TPUEMBI BEIYUCICHUHN U TPe00pa30BaHUi; HEOPEKHOE
BBITIOJIHEHHUE 3aMKCeH, YepTexKe, cXxeM, rpaduKoB.

DopMbI KOHTPOJISI YPOBHS JOCTUXKEHHUS YUAIIUXCSA U KPUTEPUH OLIEHOK

Y CTHBIN OTBET «5» - 10Ka3aTeJIbCTBO TEOPEMBI, IOTIOJHUTEIbHBIC

BOIIPOCHI 11O ITOBTOPCHUIO.

«4» - HETOYHOCTH B J0Ka3aTCJIbCTBC NJIN HC OTBCTHII
Ha JOIIOJIHUTCIbHBIC BOIIPOCHI.

«3» - c1ab0 JOKa3bIBaeT, HO OTBEYAET Ha
JOTIOJIHUTEJIbHBIE BOMIPOCHI.

«2» - HE 3HAET JOKa3aTCJIbCTBA, HC OTBCYACT Ha




AOIMOJIHHUTCIIbHBIC BOIIPOCHI.

CamocTosiTenbHas 1
KOHTpOJIbHAs paboTa

Yame cocTout u3 3-X 3aJaHui.
100% - «5»

75-90% -«4»

60-70% - «3»

50% -«2»

3 3a7aHUS BEPHO - «5»

2 3a1aHKS BEPHO - «4»

1 3apanust BEpHO - «3»

Hu ogHOTO BepHOrO- «25

TecTsl TEMAaTUYECKHE

3a Ka)xJ10€ BEpHO BBIMOJHEHHOE 3aJaHIUEC HAYUCIIICTCS
0,5 6ama B yactu A, B yactu B- 1 0am, B yactu C-2

(7-15 mun) Sain

30- «3»

40- «4»

60. — «5»
HToroBrie TECTHI 3-3,56. - «3»
(45 muH) 7-7,5 6. - «4»

12-12,50. - «5»




