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MNOSACHUTEJIBHASA 3AIIMCKA
Craryc 10KYMeHTa
Pabouas nporpamma no anreOpe pa3paboTaHa Ha OCHOBE:

o @enepanbHoro 3akoHa PO «O6 obpazoBanuu B Poccuiickoit @eneparumy No273 —D3;

o @enepanbHOTO TOCYAAPCTBEHHOTO O0pPa30BaTEIbHOTO CTaHIApTa OCHOBHOTO o00IIero oOpa3oBaHUs (YTBEpXKIEH NPUKA30M
MunucrepcrBa oopazoBanus u Hayku PD ot 17 nexadps 2010 r. Ne 1897);

o @enepanbHON aAaNTUPOBAHHOM 00pa30BaTENbHONW MPOrpaMMbl OCHOBHOIO O0IIero o0pa3oBaHus Uil OOyYaroIUXcs C
OrpaHUYEHHBIMH BO3MOXHOCTAMHU 370POBbs, yTBepkIeHHOU 24.11.2022 r. Munnpocsemenus PO o Ne 1025;

e AnanTUpoBaHHOW 0Opa30BaTEeNbHON MPOrpaMMbl OCHOBHOrO o0miero oOpa3zoBaHusi ['ocyqapcTBEHHOro  OOJIKETHOIO
00111e00pa30BaTENILHOTO YUPESIKACHUS «AJBMETbEBCKAsl MIKOJA-WHTEPHAT JUIA JeTeid C OTrpaHHMYEHHBIMH BO3MOXKHOCTSIMHU
310poBbs» (6.2);

e VYueOHOro mirana ['ocynapcTBeHHOTO OIOPKETHOTO 00MIE00pa30BaTEIbHOTO YUPESKIACHUS «AJIBMETHEBCKAs MIKOJIA-MHTEPHAT IS
JeTel ¢ OrpaHNYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbS;

e [lonoxeHus o CTPyKType, MOpsAIKE pa3pabOTKU M YTBEPXKICHHS PabOYMX MPOrpaMM Y4eOHBIX KypCOB, HMPEAMETOB, AUCIUILUINH
lNocynapcTBeHHOr0  OIOKETHOTO  O0IIEO0PA30BATEIBHOTO  YUPEKICHUS «AJBMEThEBCKas IIKOJA-UHTEpPHAT JUIA JeTel C
OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 370POBBS»;

e Paloueii nporpamMmbl BocuTaHusi AJIbMETHEBCKOM IIKOJIbI-HHTEPHATA;

e Meronnueckux pexomeHaanuii MunuctepctBa obpazoBanus M Hayku PT «OcoOeHHOCTH mpernoaaBaHMsl y4eOHBIX IPEIMETOB
«MaTeMaTuKa ;

o @enepanbHOr0 MNepevyHs Y4eOHUKOB, PEKOMEHJOBAHHBIX (JIOMYIIEHHBIX) K HCIOJb30BAHUIO B 00pa3oBaTeIbHOM IIpOLECCE B
00pa3oBaTENbHBIX YUPEKACHUSAX;

Conep:xanue \ 0011251 XapaKTePUCTHKA Y4eOHOT0 NMpeaMeTa

Anre0pa sBISeTCS OIHUM U3 OMOPHBIX KYpPCOB OCHOBHOTO 00mIero oOpa3oBaHHsS: OHa oOecleurBaeT W3yueHUE APYTUX IUCHUIUIMH, Kak
€CTECTBCHHO-HAYYHOTO, TaK M TYMAaHHUTApPHOTO ITUKIIOB, €€ OCBOCHHE HEOOXOJMMO JUIS TIPOJOJDKEHHUS OOpa30BaHWS W B TIOBCETHEBHOW JKU3HU.
PasButHe y 0OydYarOImMXCS HAYYHBIX MPEICTAaBICHUA O MPOUCXOXKACHUM U CYIIHOCTH anreOpandeckux aOCTpakiuii, crmocobe OTpaKeHUs
MaTeMaTUYECKON HaYKOﬁ SIBJICHUU U IMpoHeCcCoOB B IMMpHUPOAC U O6HIGCTB6, POJIM MAaTEMATHYCCKOT'O0 MOJACINPOBAHNA B HAYYHOM IMIO3HAHHUU U B IIPAKTUKE
CrocoOCTBYeT (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KAadeCTB MBIIUICHUS, HEOOXOAMMBIX ISl aJanTalliii B COBPEMEHHOM IH(PPOBOM
obmiectBe. M3ydeHne anreOpbl OOECIIEUYMBACT pPa3BUTHE YMEHHS HAONI0AaTh, CpPaBHHBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TPEOYeT KPHUTHYHOCTH
MBIIUJICHHSI, CTIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOU JICHCTBUS M BBIBOJBI, (OpMyIupoBaTh yrBepxkAeHus. OcBoeHUEe Kypca anre0pbl
oOecrieunBaer Pa3BUTHUEC JIOTUYCCKOI'O MBIIIJICHUSA o6yqafonmxc;{: OHHU HCHOJB3YIOT ACAYKTUBHBIC W HWHAYKTHBHBIC PACCYXIACHUA, O606HIGHI/IG )51
KOHKpeTH3aiuio, abcrtparupoBanue W aHanoruro. OOydueHue anrebpe mpeanoyiaraeT 3HAYUTENBHBIH O0BEM CaMOCTOSATENHHOW JESTeNbHOCTU
00yJaroImuXxcsi, TOATOMY CaMOCTOSITEIIbHOE PEIICHHE 3a1a4 SIBIISIETCS pealiu3alieil JesiTeTbHOCTHOTO MTPHHIIUATIA O0YUeHHUS.
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B crpykrype mporpaMmbl y4eOHOTO Kypca «Amnredpa» Uis OCHOBHOTO OOMIEro OOpa3oBaHHMsS OCHOBHOE MECTO 3aHHUMAKOT COJCPIKATEIBHO-
METOJMYEeCKUEe NUHUU: «YWcraa U BBIYUCICHHS», «ANTeOpanmuecKkue BBIpaXCHHS», «YpaBHEHHUS W HEpaBeHCTBa», «DyHkmuuy. Kaxkmas u3 3THX
COJIEPIKATEIIBHO-METOJUUECKUX JINHHUI Pa3BUBACTCS Ha MPOTSDKEHUHM TPEX JIET M3YYEHUs Kypca, B3aUMOICHCTBYS C IPYTMMH €ro JIMHUsSMH. B xone
W3YYCHHS Y9eOHOTO Kypca OO0YJaroIIMMCs MPUXOJAUTCS JTOTUYECKH PACCYkAATh, UCTIOIB30BAaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBS3M ¢ 3TUM B
nporpaMmy y4eOHOTo Kypca «Amredpay» BKIFOUEHBI HEKOTOPBIE OCHOBBI JIOTHKH, MPEACTABICHHBIC BO BCEX OCHOBHBIX pa3zeiiaX MaTeMaTH4eCKOTO
00pa3oBaHMs M CIIOCOOCTBYIOIIME OBJAJICHUIO O0YYarOIIMMHUCS OCHOB YHHUBEPCAIBHOTO MaTeMaTH4yecKoro si3bika. ConepxarenbHON U CTPYKTYypHOU
0COOEHHOCTBIO YYeOHOTO Kypca «AreOpay SBISETCS €ro HHTETPUPOBAHHBIN XapakKTep.

Conepxanmne nuHUM «YWcna M BBIYUCICHUS» CIY)KHT OCHOBOW IS NATbHEWIEro W3YYCHHUS MAaTEMaTHKH, CIOCOOCTBYET Pa3BHTHIO Y
00yYaroIuXcs JOTHYECKOTO MBINUICHHS, (DOPMUPOBAHHIO YMEHHUS TOJb30BATHCS AITOPUTMAMH, a TAK)KE MPUOOPETECHHIO MPAKTHUYECKUX HABBIKOB,
HEOOXOIUMBIX IS TMIOBCEHEBHON JKM3HH. Pa3BUTHE TOHSATHSA O YMCJIC HA YPOBHE OCHOBHOTO OOIIET0 OOpa3oBaHUs CBSI3aHO C PAllMOHAIbHBIMU H
UppalMOHATIBHBIMUA YKCcIaMH, (OPMUPOBAHUEM TMPEACTABICHUN O NEHCTBUTENHLHOM 4YHCIE. 3aBEpIICHUE OCBOCHHUS UYMCIOBOM JMHUM OTHECEHO K
cpenHeMy o01eMy oOpa30BaHHUIO.

Copep:xanue AByX anreOpandecKux JUHUN — «AnreOpanuecKrue BBIPAXKECHUS» U «YPaBHEHHs U HEPABEHCTBA» CIOCOOCTBYET (JOPMUPOBAHUIO Y
00yJaromuUXcsi MATEMaTHIECKOTO armapara, HeoOXOJUMOT0 ISl PEIICHUS 3a/1ad MAaTEMaTUKH, CMEXKHBIX MPEAMETOB U MPAKTHKO-OPHUCHTUPOBAHHBIX
3agad. Ha ypoBHE OCHOBHOI'O 001Iero 00pa3oBaHus YU€OHBII MaTepHas IPYINIUPYETCss BOKPYT pallMOHAIBHBIX BhIPOKEHHH. AlreOpa TEeMOHCTPUPYET
3HAYCHUE MATEMATHUKH KaK SI3bIKA JIJISl TOCTPOCHUS MaTEMAaTHICCKIX MOJICIICH, OMMCaHUs IPOIECCOB U SIBJICHUN peaibHOTO MUpa. B 3a1aun o0 yueHus
anrebpe BXOIAT TaKXke JajbHeilliee pa3BUTHE AITOPUTMUYECKOTO MBIIIIEHHUS, HEOOXOAUMOTO, B YaCTHOCTH, ISl OCBOEHUS Kypca WH(DOPMATUKH, U
OBJIQJICHVC HaBBIKAMH JCAYKTUBHBIX paccyxkiacHuil. [IpeoOpazoBanue CHMBOJBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHIO BOOOpaKCHHUS, CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY.

Conepxxanne GyHKIHOHATBHO-TpaQUUECKOW JIMHUM HAIEJICHO Ha TOJyYeHHE OOYYaIIMMUCA 3HAHUM O (QYHKIUAX KaK BaKHEHUIIEH
MaTeMaTHYeCKONH MOJIENH JAJisl OMHCAHUSA U WCCIEeNOBaHHUS Pa3HOOOpA3HBIX IMPOILIECCOB M SIBICHHWM B mpupoje u obmiectBe. M3ydeHune marepuana
CIOCOOCTBYET PAa3BUTHIO Yy OOYYaIONIMXCS YMEHHSI HCIIOJIb30BATh PA3IMUHBIC BBIPA3UTEIBHBIC CPEJCTBA S3bIKA MAaTEeMaTHKA — CJIOBECHEIC,
CUMBOIIMYECKHE, rpadpuueckre, BHOCUT BKIIaJ B (POPMUPOBAHUE MPEICTABICHUN O PO MATEMAaTUKH B PA3BUTUN ITUBUIIM3AINH U KYJIBTYPBHI.

CornacHo yuebHoMy muaHy B 7—10 kmaccax u3ydaercss yd4eOHBIH Kypc «AnreGpa», KOTOPBIM BKIIIOYAeT CIIEAYIOIIME OCHOBHBIE pa3zeiibl
conepkanusi: «Hucna u BBIYUCIEHUD», «AJreOpandecKkie BhIpaKeHUs», «Y paBHEHUS U HEPaBEHCTBa», « DyHKINNY.

Ha u3yuenue yuebHoro kypca «Anredpa» orBogutcs 406 yacos: B 7 kiacce — 102 gaca (3 yaca B Henenmo), B 8 kiacce — 102 vaca (3 gaca B
Hezento), B 9 kinacce — 102 gaca (3 yaca B Henenio), B 10 kmacce-102 vaca(3 yaca B HeJeno)
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Henan:

(opMHpOBaHUE EHTPAIBHBIX MAaTEMaTUYECKUX MOHATHHA (YMCII0, BETHMYMHA, TeOMeTprudecKas purypa, nepeMeHHas, BeposSTHOCTh, (DyHKIINs),
o0ecrneynBaroLNX IPEeeMCTBEHHOCTh U MEPCIIEKTUBHOCTh MaTeMaTu4eckoro o0pa3oBaHus 00y4Jaromuxcs;

NOABECHUE O0yYaroIMXCs HA JAOCTYIMHOM JJISi HUX YPOBHE K OCO3HAHHUIO B3aWMOCBSI3M MAaTEMAaTHKU U OKPYXAIOIIEro MHpa, MOHUMaHUE
MareMaTUKH KaK 4acTH OOLIeH KyIbTyphl 4EJI0BEUYECTBA;

pa3sBUTHE HWHTEJUICKTYAIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH OOYyJaromuxcsi, MO3HABATENbHOW aKTHBHOCTH, HCCIIEIOBATEIbCKUX YMEHUH,
KPUTUYHOCTH MBIIIJIEHUS, HIHTEPECca K U3yYEHUIO MaTeMaTHKH;

¢dopmupoBanue (HyHKIMOHATBHONW MaTeMaTHYECKONH IPaMOTHOCTH: YMEHHS PACIO3HABATH MPOSBICHUS MAaTEMaTHYECKUX MOHSATHIA, OOBEKTOB U
3aKOHOMEPHOCTEH B pEaJbHBIX JKU3HEHHBIX CHUTyallMsIX M MpPU U3YYEHUU JpPYTruX Y4eOHBIX IPEIMETOB, IPOSABICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (HOpMYIUpOBaTh MX Ha SI3bIKE MAaTEMAaTHKWA M CO3/1aBaTb MareMaTWYecKHe MOJENH, NMPUMEHATh OCBOCHHBIN MaTeMaTHYeCKUi
anmnapar JUisl peleHusl IPaKTUKO-OPUEHTHPOBAHHbIX 33/]1a4, UHTEPIPETUPOBATh U OLIEHUBATh MOJTY4YE€HHBIE PE3Y/bTaThI.

3apauu: ChopmynupoBanHoe B denepaabHOM roCy1apCTBEHHOM 00pa30BaTebHOM CTaHAapTe OCHOBHOTO O0IIEro oOpa3oBaHus TpeOOBaHME
«yMETh OIEpUPOBATh MOHATHUSAMM: OIpEJesIeHUe, aKCuoMa, TeopeMa, J10Ka3aTesIbCTBO; YMEHHME paclo3HaBaTh MCTHHHBIE M JIOKHBIE BBICKA3bIBAHUS,
NPUBOANUTH TPUMEPHl M KOHTPIPUMEPHI, CTPOUTH BBICKA3BIBAHUS W OTPHUIAHWS BBICKA3BIBAaHHID» OTHOCHTCS KO BCEM KypcaM, a (OpMHpPOBAHHE
JIOTMYECKUX YMEHUI pacnpenensiercs o BceM rogaM o0y4eHHst Ha YpOBHE OCHOBHOI'O 0011ero 00pa3oBaHusl.

Lenu u 3a0auu obpazosamenbHO-KOPPEKYUOHHOU pabompl: HA OCHOBE U3yUeHUsl yueOHOro MaTepuana npeaMeTa NpoaoJKaTh pa3BUBaTh peyub
yuamuxcs ¢ HOJIA, npocTpaHCTBEHHO-BPEMEHHYIO OpPHEHTHPOBKY. MaKCHMalbHO CBS3bIBaTh IPHOOpETaeMble MaTeMaTU4YeCKHe 3HAaHUSA C
MPAKTUYECKOHN IeATEIIEHOCTHIO M MTOBCETHEBHOM JKU3HBIO YUAIIUXCAL.

Cas3b ¢ pado4eil NPOrpaMMoil BOCIMTAHUSA IIKOJIbI

Peanmzanus nemarorndeckuMy pabOTHIUKAMH BOCIIUTATENIFHOTO TIOTEHIIMAIA YPOKOB aIreOphl MPEATOIaraeT caeIyrolee:

- YCTaHOBJIEHUE JOBEPUTENIbHBIX OTHOIIECHUN MEX]y NMeJarorn4eckuM pabOTHUKOM M 00YYaroIUMHKCS, CIOCOOCTBYIONIUX MTO3UTHBHOMY BOCIPUATHIO
oOyuaroluMucsi TpeOOBaHUW W NPOChO NeAarornyeckoro paOOTHHKA, NMPUBJICUEHUIO MX BHHUMaHUA K OOCy)KJaeMol Ha ypoke HHpopmanuu,
aKTHBU3AIMK TO3HABATEIIbHON JAEATEIbHOCTH;

- moOyXJAeHHe OO0YyJarolmUXCcs COONI0aTh HAa YpPOKE OOIICTPUHSITHIE HOPMBI TOBEJCHHUS, MpaBHja OOIIEHUS CO CTapmIUMH (TIeAaroru4ecKuMu
pabOTHHKAaMU) U CBEPCTHUKAMHU (00Y4aroLMMHKCS ), TPUHLUIBI y4eOHOM JUCHUIUIMHBI U CAaMOOPraHU3allliu;

- IPUBJICYCHNE BHUMAHHS 00YJAIONINXCSl K IIGHHOCTHOMY acIleKTy M3y4aeMbIX Ha yPOKax SBJICHUH, OpTaHU3aIysl UX paboThI C IMOIydaeMOi Ha ypOKe
COITMAIIHO 3HAYMMOW WH(pOpMaNnell — HHAIMUPOBAHUE €€ 00CYX/ICHUS, BEICKa3bIBaHUSI O0YJAIONUMICS CBOCTO MHEHUS TI0 €€ TIOBO/Y, BEIPAOOTKH
CBOEr0 K HEell OTHOIIICHUS;

- WCIIOJIb30BaHUE BOCIUTATEIBHBIX BO3MOXKHOCTEH CONEpXaHWs Y4eOHOrO TMpeaMeTa depe3 JIEMOHCTPAHI0 O0YyJaroIuMcsl TMPHUMEPOB
OTBETCTBEHHOT'0, TPAXKAAHCKOTO MOBEICHHS, MPOSIBICHUS YEJIOBEKOMIOOUs M J00pOCEepAeUHOCTH, Yepe3 MOAOOp COOTBETCTBYIOIIMX TEKCTOB JIJIS
YTEHUS, 3a]1a4 JJIs1 PEIICHUs, IPOOIIEMHBIX CUTYAIUi T 00CYX/ICHUS B KJIacce;

- IpUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (hOpM paboThl ¢ 00YHAIOMUMUCS: HHTEIUIEKTYaJIbHBIX UTP, CTUMYIUPYIOIIUX MO3HABATEIBHYIO MOTHUBAIUIO
00yJaroIuXCs; TUAAKTUIECKOTO TeaTpa, I/ie MOMyIeHHbIE Ha YPOKE 3HAHHSI OOBITPBIBAIOTCS B TEATPAILHBIX TIOCTAHOBKAX; TUCKYCCHH, KOTOPBIE Taf0T
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00yYaromMMcsT BO3MOXXHOCTh MPHOOPECTH OIBIT BEIECHHUS KOHCTPYKTHBHOTO JHMAaJiora; TPYNIOBON paboThl WM paboOThl B Mapax, KOTOPhIC yd4ar
KOMaHIHOW paboTe U B3aUMOJICHCTBHIO C IPYTMMHU JAECTHMU;

- BKIJIIOYCHHE B YPOK HIPOBBIX MPOLEAYpP, KOTOPHIE MOMOTAIOT MOJJICPKaTh MOTHBAIMIO OOYYAIOMIMXCS K IOJYYCHHUIO 3HAHWW, HaJa)KUBaHUIO
MTO3UTUBHBIX MEXKIMYHOCTHBIX OTHOIIIEHUH B KJTacce, TOMOTAI0T YCTAHOBJICHHUIO JT00POKeNIaTeIbHOM aTMOC(ephbl BO BpEMS YPOKa;

- opraHu3zanus mepcTBa MOTUBUPOBAHHBIX U IPYAUPOBAHHBIX OOYUYAIONIMXCS HAJ UX HEYCICBAOIIMMH OJHOKJIACCHUKAMH, JAIOLIETO0 UM COIMAIbHO
3HAYUMBIN OIIBIT COTPYAHUYCCTBA U B3alMHOU IIOMOIIIH,

- VMHHIMUPOBAHHE M TOJJICPIKKA HCCICIOBATEIBCKON NEATEIBHOCTH OOYYArOIIUXCS B paMKax peau3aliil UMH WHIUBUAYAIBHBIX W TPYIIIOBBIX
HCCJICIOBATEILCKUX IMPOCKTOB, YTO JACT O0YYAIOIIUMCS BO3MOKHOCTh IPHOOPECTH HABBIKA CAMOCTOSTEIBLHOTO PEIICHUSI TEOPETUICCKOH MPOOIIeMEI,
TeHEPUPOBaHUS U 0(YOPMIICHHUSI COOCTBEHHBIX HJICH, YBOKUTEILHOTO OTHOIICHHS K Uy>KUM HJIesiM, O(OPMIICHHBIM B paboTax JIPyTuX MCCIEI0BATENCH,
HaBbIK IIyOJIMYHOTO BBICTYIJICHUS MEpe] ayAUTOPUEH, apryMEHTUPOBAHUS U OTCTauBaHUS CBOEH TOUKH 3PEHUS.

Pesynbrathl euHCTBA Y4eOHOW M BOCIIMTATEILHOW JESITEIBHOCTH OTPAXKEHBI B pasjelie pabodeil nmporpaMmbl «JIMUHOCTHBIC Pe3ysIbTaThl U3YYCHUS
y4e0HOT0 MpeaMeTa «anredpa» Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs».

IIpuHIMNBI peanu3anuu NPUMEPHOH AJANTHPOBAHHON padoyeil MporpaMmMbl

[Tpu peanuzanuu npuHUMIa AU PepeHIUPOBaHHOIO (MHANBUIYAIBHOTO0) 101X0a B 00yuyeHnH Matemaruke ydammxcs ¢ HOJIA neo6xoaumo
YUUTBHIBaTh YPOBEHb Pa3BUTHsI y HUX MaHYyaJbHBIX HABBIKOB. YUHUTENb B Ipoliecce OOy4YeHHUS ONpeleisieT BO3MOKHOCTH YYaIMXCs BBIINOJIHSTH
MUCbMEHHBIE PabOThI, TOJI30BAThCSI MAaTEMAaTHUYECKUMHU HMHCTPYMEHTaMHM B IIPOLIECCE IMOCTPOEHHUsSI T'€OMETPHUYECKUX (UTYp M H3MEPHUTEIbHBIX
omneparuil. Tak ke B mporecce 00y4eHHs] MaTeMaTUKe, YUUTENI0 HEOOXOAMMO YUYUTHIBATh YPOBEHb U KaYECTBO pa3BUTHE YCTHOH peur ydamuxcs. [Tpu
HE/I0CTaTOYHOM YpPOBHE €€ pa3BUTHUsI HEOOXOIMMO UCIOIb30BATh TAKUE METO/IbI TEKYIIET0 U MPOMEXYTOUHOTO KOHTPOJIS 3HAHUH yJalIuxcs, KOTOpble
Obl OOBEKTMBHO TIOKA3bIBAIM PE3YJIbTAaTUBHOCTh UX OOydeHHs. BrximrodeHuss oOydaromuxcsi B TPOCKTHYIO W Y4eOHO-HCCIE0BATEIbCKYIO
JesTeIbHOCTb, IPOBEIECHUS HAOMIONEHUH U SKCIIEPUMEHTOB, B TOM YMCJIE C UCMOJIb30BAHUEM Y4€OHOIO J1abopaTopHOro 000pyI0BaHUS, LIUPPOBOrO
(37IEKTPOHHOT0) W TPAAMIMOHHOTO HW3MEpPEHUs, BKIIOYas OINpEIesIeHHe MECTOHAXOKJIEHUS, BHUPTYaJbHBIX JIaDOpaTOpHil, BEUIECTBEHHBIX U
BUPTYaJIbHO-HAIJISIIHBIX MOJIETIeH, M KOJUIEKLIMH OCHOBHBIX MaTeMaTHYECKHX OOBEKTOB.

OOyyaromuecs ¢ JBUraTebHBIMM HApYIIEHUSIMU HCHBITHIBAIOT Psii TPYAHOCTEH B Ipoliecce oOydyeHus MaremMaTuke. MoTopHble HapyleHus
OrPaHUYMBAIOT CIIOCOOHOCTh K OCBOEHHIO MPEIMETHO MPAKTUYECKON NEATETBbHOCTH. DTO MPUBOJAUT K TOMY, YTO (POPMHUPYIOLIMECS 3HAHUS U HaBBIKU
SIBJIIOTCSI HEIPOYHBIMH, [TOBEPXHOCTHBIMH, (hparMEHTapHBIMH, HE CBSI3aHHBIMU B €/IMHYI0 cucTteMy. OOHapyKUBalOTCA TPYAHOCTH B (hOPMUPOBAHUU
MIPOCTPAHCTBEHHBIX U BPEMEHHBIX TNpEACTABIEHUI, CUETHBIX OIepaluii, pabore ¢ TeTpajaplo, y4eOHUKOM, crioco0ax 3amucH MPUMEPOB B CTOJIOMK,
coboieHreM opdorpadudeckoro pexxuma.

Ha ypoxax maremaruku, ydamuecs ¢ HO/IA ucnsITbiBatoT 0COOEHHBIE TPYAHOCTH MPH BBIMOIHEHUN PUCYHKOB, YepTexeil, rpadMKoB, TaKk Kak
UM TPYJHO OJHOBPEMEHHO JAEp)KaTh KapaHJall U JIMHEHKY, MOITOMY MM 00s3aTebHO TpeOyeTcs MOMOIIb B3POCIOro (y4uTens, acCUCTEHTA).
Obyuaromemycsi ¢ HOJIA ObiBaeT mpoillie Ha)KaTHEM KIJIABHII BBIMIOJHUTH YEPTEK HAa KOMIBIOTEpE, YEM 3TO CAeNaTh C MOMONIbIO KapaHjaamia U
muHelku. O0yuatomumcest ¢ HOZIA nocTatouHo TSKeIo 0CBauBaTh BBOJ MaTeMaTUYECKHX CUMBOJIOB, HAIPUMEP, OOBIKHOBEHHBIX JpoOei.
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Ecnu y ywamerocs ectb HapymieHus: GyHKIHM pyK, TO T€OMETPUUYECKHII MaTepuaa MOXKHO paccMaTpuBaTh 0030pHO, 33Jayu, CBS3aHHBIC C
MIOCTPOCHHEM, MPOIYCTHTh. BUpTyasibHas JlabopaTopus 1Mo MaTeMaTHKe, Hanpumep, Ha tiargopme MOII (POI) naet obydarommmMcest BO3MOKHOCTh
BBITMIOJIHATh MOCTPOEHUE T€OMETPUYECKUX (PUTyp Ha MIIOCKOCTH U B MPOCTPAHCTBE, padOTaTh ¢ KOOPAMHATHOW IUIOCKOCTHIO. boiblioe BHUMaHUeE
HE00X0oaMMO oOpamaTh Ha MPAKTUYECKYIO0 HAIMPaBICHHOCTh OOydYeHHMsI MaTeMaTHKe, a MMEHHO: a) M3MEpEeHHE MEpUMETPOB M IUIOMIAJCH; O)
BBIYHCIIUTENbHBIE HABBIKM, B TOM YHCIIE U C TOMOUIBIO KaJIbKYIATOPA.

Opnnoit u3 ocobenHnocrei padbotel ¢ ydamumucs ¢ HOJIA sBnsieTcs To, 4T0 ©M HEOOXOAMMO OOJBIIE BpEMEHH IS BBIIOJIHCHUS 3a/IaHUN, YeM
3JI0pPOBBIM OOYYaIOLIUMCS, TO3TOMY JIJIsi KOHTPOJISl 3HAHUM JIydllle HCIIOJIb30BaTh 3aJaul Ha TOTOBBIX YepTekax, 3a/lauM, B KOTOPBIX yXKe HaredyaTaHo
YCIIOBHE U HAYAJIO PEIICHUS, a O0yJarOIIMMCS OCTA&TCsl €r0 TOJBKO 3aKOHYHTH WJIM BBITOJIHUTH TECTOBBIC 3a/1aHus. [lepe KOHTPOJIBHBIME paboTaMu
HEe00X0IMMO TPOBOAUTH 0000IIAIOIINE YPOKH MO TeMe, Tak Kak y obydaromuxcsi ¢ HOJIA oTmedaroTcss HEIOCTAaTKU Pa3BUTUS MaMsTH, OCOOEHHO
KpaTkoBpeMeHHOM. O0001aoIme ypoku Jar0T BO3MOKHOCTh CKOHIIEHTPUPOBATh BHUMAaHHUE HA OCHOBHBIX YIPOKHEHUSIX, BBEJCHHBIX B KOHTPOIBHYIO
paborty.

MecTo y4eOHOro Kypca B yueOHOM IJIaHe
CornacHo y4eOHOMY TuiaHy B 7—10 kiaccax m3ydaeTcsl y4eOHBIH Kypce «Auredpay», KOTOPHIH BKIIOYACT CICAYIONINE OCHOBHBIC pa3Ieibl
coiepkaHus: «HYucna u BBIYUCICHUA», «ANTreOpandeckue BhIpaKEHHs», «Y paBHEHHsI U HEpaBEHCTBa», «DyHKIIUNY.
VY4eOHbIi TUIaH Ha n3ydeHue anreOpsl B 7—10 kimaccax OTBOAMT HE MEHee 3 y4eOHBIX YacOB B HEJETIO B TEUCHHE KaXIOTO roja o0ydeHHS,
o0mmuit 06beM vacoB - He MeHee 408.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI YYHEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3y/IbTaThl OCBOECHUS NPOrpaMMbl ydeOHOT0 Kypca «Anredpa» XapakTepu3yroTCs:

1) naTpuoTH4YecKoe BOCIIUTAHHE:

IIPOSIBJIECHUEM HMHTEpeca K IMPOLUIOMY M HACTOSIIEMY POCCHUMCKOW MaTe€MaTHKHU, LIEHHOCTHBIM OTHOLIEHHEM K JOCTH)KEHHSAM POCCHHCKHX
MaTEMaTHKOB M POCCUHCKON MaTeMAaTUYECKOM IIKOJIbI, K UCIIOJIb30BAaHUIO ATUX JOCTH)KEHUHN B APYTrUX HayKax U MPUKIaJHbIX chepax;

2) rpaxaaHCKoe H yXOBHO-HPABCTBECHHOE BOCIIUTAHHUE:

FOTOBHOCTBIO K BBIMIOJIHEHHIO OOsI3aHHOCTEMH TpaXXJaHWHa HW peajlu3aluu €ro ImpaB, MOPEACTABICHHEM O MAaTCMATUYCCKHUX OCHOBAXx
(YHKIIMOHMPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBICHUH, MpOLEAyp Tpa)JIaHCKOro oOmecTBa (HampuMmep, BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K
o6cy>1<z(eHm0 OTHYCCKUX np06neM, CBA3aHHBIX C IMPAKTUYCCKUM IMPUMCHCHHUEM )IOCTI/I)KGHI/Iﬁ HAayKH, OCO3HAHHUEM BaXXHOCTH MOPAJIbHO-3THYCCKUX
IIPUHLIMIIOB B AESTEILHOCTU YYEHOTO;

3) TpyAOBOE BOCIIMTAHHE:
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YCTAHOBKOM Ha AaKTHBHOE YYacTHE B PpEIICHUM MPAKTUYECKUX 3aJad MATeMaTUYECKOW HAmpaBICHHOCTH, OCO3HAHMEM BaXKHOCTHU
MaTEeMaTHYECKOT0 00pa30BaHus Ha MPOTSHKEHUH BCEH )KU3HU I YCIEITHON MPO(heCCHOHATLHOM IeATETbHOCTH U Pa3BUTHEM HEOOXOTUMBIX YMEHUH,
OCO3HaHHBIM BBIOOPOM M TOCTPOCHHEM WHAMBUAYAJIBHON TpPaeKTOpUHU OOpa30BaHUS W YKU3HCHHBIX IUIAHOB C YYETOM JIMYHBIX HHTEPECOB H
OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTaHME:

CIOCOOHOCTBIO K SMOIMOHAIBHOMY U ICTCTHUYECKOMY BOCHPHSTHIO MATEMaTHYECKHMX OOBEKTOB, 3aJlad, PEIICHUH, PACCYKICHHH, YMCHHIO
BUJIETh MaTEeMaTUUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHUSA:

OpUEHTAIMel B JESATENIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4YHBIX MPEICTaBICHHM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKa,
MPUPOABI U OOIIECTBA, MOHMMAHUEM MAaTEMaTHYEeCKOW HAayKHW Kak c(epbl YeIOoBEUeCKOH NEeATCILHOCTH, J3TAllOB € Pa3BUTHUS W 3HAYMMOCTH IS
pa3BUTUsl LMBWIM3ALMH, OBJIAJICHUEM S3bIKOM MAaTEMaTUKHM W MaTEMaTUYECKOH KyJIbTypOW KakK CpEeACTBOM II03HAHMS MHpPA, OBJIAJEHUEM
MPOCTEUILIMMHU HABBIKAMU HUCCIIEIOBATENBCKON IESITENBbHOCTH;

6) pusuyeckoe BocnuTanue, (OpMHUPOBAHUE KYJIbTYPbI 310POBbSl H SMOIHOHAJIBHOI0 0JIATONOJIYYH S :

TOTOBHOCTHIO TIPUMEHSTh MAaTeMAaTHYECKUE 3HAHUS B MHTEPECax CBOETO 3/I0POBbS, BEICHHUS 30POBOTO 00pa3a KU3HH (3J0pOBOE MUTAHUE,
cOamaHCUPOBAaHHBIN PEKUM 3aHIATHI U OTAbIXA, PETYIspHAs PU3ndecKasi akTUBHOCTb), COPMUPOBAHHOCTHIO HaBbIKa pediekcruu, IpU3HAHUEM CBOETO
MpaBa Ha OMIUOKY U TAKOTO YKe IpaBa JAPYroro YeIOBeKa;

7) 3K0J0rNYeCKOe BOCIIUTAHME:

OpUEHTAIlMe Ha MPUMEHEHHE MaTEeMaTHYECKUX 3HAHWHM IS pelieHus 3a7ad B 00JIACTH COXPAHHOCTH OKPYXKAIOIIEH Cpe/ibl, TUIAHUPOBAHUS
MOCTYIKOB U OIIEHKH WX BO3MO>KHBIX MOCIEJCTBUH A OKPYXKAIOIEH cpe/ibl, OCO3HAHUEM TII00aIbHOTO XapaKTepa dKOJIOTUYECKUX MpoOdIeM U myTei
WX PEIICHUS;

8) ajanTanus K M3MEHAIUMCS YCJIOBUSIM COMAJIbHONH M NPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JICHCTBUSM B YCJIOBUSX HEOMPEEIEHHOCTH, TTOBBIIICHUIO YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JIeATebHOCTD, B
TOM UHCJIE YMEHHE YUUThCS Y IPYTHX JIOAEH, TpruoOpeTaTh B COBMECTHOM NeSTEIbHOCTH HOBbIE 3HAHUS, HABBIKM M KOMIIETEHIIUHU U3 OIbITA APYTHUX;

HEO0OXOMMOCTHIO B (DOPMUPOBAHUU HOBBIX 3HAHWM, B TOM YHCIE (POPMYIHPOBATH UJIEH, TIOHITHS, TUIIOTE3bl 00 0OBEKTaX W SIBICHHSIX, B TOM
YHClie paHee HEM3BECTHBIX, 0CO3HABATH AC(PHUIIMTH COOCTBEHHBIX 3HAHHI U KOMIETEHTHOCTEH, IIIAaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAIMIO KaK BBI30B, TPEOYIOMNUN KOHTPMEP, KOPPEKTUPOBAThH
MIPUHUMAEMBIE PEIICHUS U IEHCTBUSI, POPMYIUPOBATH U OIIEHUBATh PUCKU U TTOCIIEICTBHS, (JOPMUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Ba3oBble Jjoruyeckue a1eiicTBUA:
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e BBUBJIATH M XapaKTE€PU30BaTh CYLIECTBEHHbIE INPU3HAKM MaTeMaTHMYECKUX OOBEKTOB, IOHATUH, OTHOLIEHUH MEXAy HOHATUSIMM,
(bopMyIHpOBaTH ONpEeNCHHs MOHATHH, YCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK KiIacCu(UKALUK, OCHOBAHUS JJIsi 000OICHUS U CpaBHEHUS,
KPUTEpUU IIPOBOJAMMOIO aHAIU3a;

e BOCIPUHHUMATH, (HOPMYIUpPOBaTH M MPEOOPaA3OBHIBATH CYXIEHUS: YTBEPAMUTEIbHbIE M OTPHIATENIbHBIC, €IUHUYHBIC, YAaCTHBIE W OOIIHE,
YCIIOBHBIE;

e  BBIIBJIATH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTHUBOPEUHs B (aKTax, JAHHBIX, HAOITIONEHUSAX U YTBEPKACHUAX, MPEAIaraTh
KPUTEPUH UIS BBIABICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUNI;

e  JIeJIaTh BBIBOJIBI C UCIIOIb30BAHUEM 3aKOHOB JIOTUKH, JE€AYKTUBHBIX U HHIYKTUBHBIX YMO3AKIOYEHUHN, YMO3AKIIOYEHUH 110 AHAJIOTHUH;

e pa3bupaTh JOKa3aTelIbCTBA MAaTEMaTHMYECKUX YTBEPXKACHUH (NpsiMble M OT MPOTHUBHOIO), IPOBOJIUTH CaMOCTOSATEIbHO HECIOXKHbIE
JI0Ka3aTeIbCTBA MATEMaTHUECKUX (DaKTOB, BBICTpPAaUBATh apryMEHTAIIMIO, TPUBOAUTH IPUMEPHI U KOHTPIPUMEPHI, 0O0CHOBBIBATH COOCTBEHHBIE
paccyxIeHus;

e BBIOMpaATh cIOcOO pemieHus yueOHOH 3amayn (CpaBHHBATH HECKOJIBKO BapHaHTOB pEIICHUs, BHIOMpaTh Hanbolee MOAXOIAIIHMNA C Y4ETOM
CaMOCTOSITENILHO BBIJICJIEHHBIX KPUTEPUEB).

Bba3oBble uccienoBarebCcKkue AeiCTBUA:

e  HCHOJB30BATh BOMPOCHI KaK UCCIIEAOBATEILCKUN HHCTPYMEHT TIO3HAHUS, (POPMYITHUPOBATh BOIPOCHI, (PHUKCHPYIOIIIE TPOTHBOPEUHUE, TPOdIeMYy,
CaMOCTOSITENTFHO yCTAaHABIMBATH HCKOMOE M TAHHOE, (DOPMUPOBATH THUIIOTE3Y, ApIYMEHTHPOBAThH CBOIO TIO3HIINIO, MHEHUE,

e MPOBOJUTH IO CAaMOCTOSITEIBHO COCTaBICHHOMY IUIAHY HECJIOXKHBIM OSKCIEPUMEHT, HeOObIIOe HCCIeOBaHUE 110 YCTaHOBJIECHHUIO
0COOEHHOCTEN MaTeMaTH4eCcKoro 00beKTa, 3aBUCUMOCTEN 00BEKTOB MEX]Ty COOO0M;

e  CaMOCTOATENBHO (HOpMYIHpPOBaTh OOOOIIEHUS W BBIBOJABI IO pe3ylbTaTaM IMPOBEIEHHOIO HAOJIOJCHUS, WCCIIEIOBAaHUs, OLIEHUBATh
JIOCTOBEPHOCTbH MOJTYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 000OIICHMI;

e IIPOrHO3UPOBATh BO3MOKHOE PAa3BUTHE MPOLIECCa, @ TAKXKE BBIABUIaTh MPEINOJIOKEHHS O €r0 Pa3BUTHUHU B HOBBIX YCIOBHSX.

Pa6ora ¢ undopmanmeii:

e  BBIABIIATH HEJIOCTATOYHOCTH U M30BITOYHOCTH MH()OPMAIINH, TAHHBIX, HEOOXOAMMBIX ISl PEIICHUS 33]1a9H;
e BBIOUpATH, aHAIM3UPOBATH, CHCTEMATH3UPOBATh U HHTEPIIPETUPOBATH HH(OOPMALIUIO PA3TUYHBIX BUJOB U (DOPM MpeICcTaBICHUS;
e BBIOMpaTH (HOpMy TpeacTaBIeHHS HWHDOPMAMM W WILTIOCTPUPOBATH pelIacMble 3aJadyd CXEMaMH, JuarpaMMaMH, WHOHW TpaduKod W UX
KOMOHWHALIMSIMU,
e  OIICHUBATH HAIEKHOCTH WH(POPMAITUH TI0 KPUTSPHUSIM, TIPEUTOKCHHBIM YIUTEIIEM WIH CPOPMYITUPOBAHHBIM CAMOCTOSITEIIBHO.
KoMMmyHuKaTHBHBIE YHHBepPcaIbHbIE YUeOHbI€ eliCTBHUS:

e BOCHPUHUMATH U (I)OpMyJ'II/IpOBaTB CYKACHUA B COOTBCTCTBHUU C YCJIIOBUAMHU U LECTIAMU O6H.ICHI/I${, SICHO, TOYHO, 'PAMOTHO BbIpaKaTb CBOIO TOYKY
3pCHHA B YCTHBIX U IMCBMCHHBIX TCKCTAX, AaBATh IMOACHCHUS 110 X0y PCHICHHUA 3aa4ul, KOMMCHTUPOBATDH HOJIy‘-ICHHLII\/'I pE3yibTaT,
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e B X0Jie 00CYX/IeHHs 3371aBaTh BOIPOCHI 10 CYLIECTBY 00CYKAaeMOW TeMbl, IPOOIEMbI, peIIaeMOi 3a7auy, BbICKA3bIBaTh UJCH, HAlICJIEHHbIE HA
IOMCK PCIICHHA, COMMOCTABJIATL CBOU CYXJACHUS C CYKACHUAMU APYTUX YUACTHHUKOB JUaliora, O6Hapy)KI/IBaTB pas3iiniuc u CXO0ACTBO HO3I/II_II/II71, B
KOPPEKTHOH Gopme (HhopMyIHpOBaTh Pa3HOIIACHS, CBOU BO3PAXKECHUS;

. NpCACTABIATh PC3YJIbTAaThl PCIICHUA 3aJa4d, SKCIICPUMCHTA, UCCICAOBAHUA, IMMPOCKTA, CaAMOCTOATCIILHO BBIGI/IpaTB (I)OpMaT BBICTYIIJICHUS C
yu€TOM 3a71a4 NPE3eHTALUU U OCOOCHHOCTEH ayIuTOPHH;

. IIOHUMATb U UCIIOJIB30BATh NMPCUMYILICCTBA KOMaHI[HOI\/JI u HHHHBHHyaﬂbHOﬁ pa6OTLI IIpu pCUICHUHA y‘IC6HBIX MaAaTEMATUYCCKUX 3aJa4,

e IIPUHUMATh LIEJIb COBMECTHOM JEATEIILHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHON paboThl, paclpelesaTh BUIbl paboT, JOrOBapUBAaThCA,
00CYX1aTh MPOLIECC U Pe3yNbTaT paboThl, 00001IIaTh MHEHHS HECKOJIBKUX JTFOICH;

e  y4acTBOBaTh B IPYNIOBBIX (hopMax paboThl (00CYXk1eHUs, 0OMEH MHEHUSMH, MO3TOBBIE IITYPMbI U IPYTHE), BBHIIOIHITH CBOIO YacTh pabOThI U
KOOPAWHHUPOBATL CBOU IIGIZCTBHSI C APpYIrMMU YJICHAMH KOMAH]/bI, OLCHHWBATH Ka4Y€CTBO CBOCI'0 BKJIaJa B 06HIHI>1 IMPOAYKT II0 KPUTCPHIM,
c(OpMyYIHPOBaHHBIM YYaCTHUKAMH B3aUMOACHUCTBHSL.

PeryasiTuBHbIe yHHBepcaabHble yueOHbIe AeiicTBUSA
Camoopranuszaums:

e  CaMOCTOATEIHHO COCTABIATH IUIAH, AITOPUTM PEIICHUs 3a/1a4ll (UJIU €T0 YacTh), BEIOUPATh CIIOCO0 PELIeHHS C YIETOM UMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHHM ¢ y4€TOM HOBOM MH(OPMALIUH.
CaMOKOHTPOJIb, S)MOIMOHATbHBIH HHTEJJIEKT:

e BJIAJCTHh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJISI MPOIECCa U pe3yJibTaTa PEIIeHUs] MaTeMaTHYECKOH 3a/1auH;
e IMPEIBUAECTH TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTH IIPU PELICHUU 3a1a4d, BHOCUTH KOPPEKTUBBI B JEATEIBHOCTbH HA OCHOBE HOBBIX
00CTOSTEILCTB, HAWJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;
e OIIEHUBATh COOTBETCTBHE pe3ylbTaTa JNEATEIbHOCTH MOCTABICHHON LIETN U yCIOBHSIM, OOBACHATh MIPUYUHBI JOCTH)KCHUS WM HEAOCTHKCHHUS
1IeTTH, HAXOJUTh OIIMUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.
NPEIMETHBIE PE3YJIBTATHI

K koHIity o0yuenust B 7 KJIACCE 00yJaromuiics MOTyYHT CIIEYIONIHME TPEJAMETHBIE PE3YIIbTATHI:

Yucaa ¥ BBIYUCTICHUSA

BrImonHsATE, codeTas yCTHBIE M MUCbMEHHBIE TPUEMBI, apu(MeTHIECKIE IEHCTBUS C palliOHATLHBIMHA YUCIIAMHU.

Haxomuth 3Ha4eHHS YHUCIOBBIX BBIPAKECHHUM, MPUMEHSATH Pa3HOOOpa3HbIe CIOCOOBI W MPUEMBI BBIYUCICHUS 3HAYEHUW JAPOOHBIX BBIPAKEHUM,
coJiepKaux OOBIKHOBEHHBIE U IECATUYHBIE IPOOH.

[lokymeHT co3aaH B anekTpoHHon chopme. Ne 121-0 ot 31.08.2023. UcnonHuTens: WapudynnuHa U.B. 0 3IEKTPOHHbINA
Ctpanuua 9 u3 22. Ctpanuua cosgana: 28.09.2023 13:28 =¥ TATAPCTAH



Ilepexoaute OT OAHON QopMbl 3amucH 4Hced K JApyroil (mpeoOpa3oBbIBaTh JECITUYHYIO ApOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B
JECATUYHYIO, B YACTHOCTH B OECKOHEYHYIO IECATHYHYIO JpOOBb).

CpaBHMBATH M YIIOPSIOYUBATh PallMOHAIbHBIC YUCIIA.

OxpyrisTh ynca.

BBINONHATE MPUKKUIKY M OLIEHKY pe3yJibTaTa BBIYMCICHUH, OLIEHKY 3HAUEHUI YMCIOBBIX BBIPQ)KEHUH. BBINOMHATH AEHCTBHS CO CTENEHAMHU C
HATYpaJIbHBIMH [TOKA3aTEIIMU.

[TpuMeHATh NPU3HAKY JEIUMOCTH, Pa3JIoKEHUE Ha MHOXKUTEIN HATYpabHbBIX YHUCEIL.

Pemate mpaKTHKO-OPHEHTHPOBAHHBIC 3a/la4yM, CBSA3aHHBIE C OTHOIIEHHEM BEJHYWH, IPONOPLUHOHATBHOCTBIO BEIUYMH, HPOICHTaAMH,
MHTEPIPETHUPOBATH PE3YJIbTAThl PEILICHUS 33134 ¢ YYETOM OIpaHMUYEHHM, CBI3aHHBIX CO CBOMCTBAMH pacCMaTpUBAaEMbIX OOBEKTOB.

AJredpanyeckne BbIpayKeHUs!

Hcnonb30Bath alire0pandyeckyro TEPMUHOIOTHIO U CUMBOJIUKY, IPUMEHATH €€ B IPOLIECCe OCBOEHUS yUeOHOro Marepuania.

HaxonuTs 3HaueHMst OyKBEHHBIX BBIPKEHUH MTPH 33aHHBIX 3HAUYCHUSIX TIEPEMEHHBIX.

BbinonHATe npeoOpa3oBaHus LEI0Tr0 BEIPAXKEHHUS B MHOTOWIEH NPUBEIEHHUEM OJOOHBIX CIaraéMbIX, pACKphITUEM CKOOOK.

BEIMONHATE yMHOXEHHE OJTHOUWIEHA HA MHOTOWICH U MHOTOWICHA HA MHOTOWIEH, IIPUMEHATH ()OPMYIIBI KBaIpaTa CyMMBI U KBaJpaTa pa3HOCTH.

Ocy1ecTBIATh Pa3/I0KEHUE MHOTOUICHOB Ha MHOKUTENIHU C ITOMOIIBIO BHIHECEHHUS 332 CKOOKM OOIIEro MHOXHUTENS, IPYIIIMPOBKH CIaraeMblx,
npUMEHEHHs (HOPMYJT COKPAIIEHHOTO YMHOXKCHUSI.

[TpumMeHsTH Tpeodpa3zoBaHKs MHOTOWIECHOB JJIsl PEIICHUS Pa3IMUHBIX 3a/1a4 U3 MaTEeMaTHKHU, CMEXHBIX PEIMETOB, U3 PeaIbHOM MPAKTUKH.

Vcnonp30BaTh CBOMCTBA CTETICHEH C HATYPaJbHBIMH ITOKA3aTEISIMU JIUTs TPe0OpPa30BaHUs BBIPAKEHHH.

YpaBHeHNd U HEPABEHCTBA

Pemrate nuHEWHBIE ypaBHEHHUS C OJHOW TEPEMEHHOW, NMPUMEHSs TMpaBWia IMEpexoJa OT HMCXOAHOTO YpPaBHEHHS K PaBHOCHWIBHOMY €MYy.
ITpoBepsATs, SIBIISETCS M YUCIO0 KOPHEM YPaBHEHHUS.

[TpumensTh rpaduyeckre METOIBI IPH PEIICHUN JIMHEHHBIX YPAaBHEHUN U X CHCTEM.

[TonGupath mpUMephI Map YUCe, ABISIOIINXCS PelIeHUEM JIMHEHHOIO YPaBHEHUS C IBYMsI IEPEMEHHBIMH.

CTpouTh B KOOPAMHATHOW IUIOCKOCTH TpaMK JTUHEHHOTO ypaBHEHHs C JBYMs MEPEMEHHBIMH, IMOJB3YSICh IrpauKoM, MPUBOJUTH MPUMEPHI
peleHHs ypaBHEHHUSL.

Pemrate cuctembl IByX THHEWHBIX YpaBHEHHH ¢ IBYMS IEPEMEHHBIMH, B TOM YHCJIE TPadUIECKH.

CocTaBisTh W pemaTh JMHEHHOE ypaBHEHUE WIIM CUCTEMY JIMHEHHBIX YpaBHEHHH IO YCIOBHUIO 33aJaud, MHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3aJ1aui TOJTy4YE€HHBIN pe3ysbTarT.

DOyHKIUHT

N300pakaTh Ha KOOPJMHATHON MPSIMOI TOUKH, COOTBETCTBYIOIME 3aaHHBIM KOOPAMHATAM, JTyYH, OTPE3KH, HHTEPBAJIbI, 3alIMChIBATH YHCIIOBbIE
MIPOMEKYTKH Ha alTreOpanveckoM s3bIKe.

OTMeyaTh B KOOPAMHATHOM TIOCKOCTH TOYKHU IO 3aJJaHHBIM KOOPJIUHATAM, CTPOUTh rpaduku TMHEHHBIX QyHKIUI. CTpouTh rpaduk GyHKIMU y
= [x].
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OmnuceIBaTh ¢ MOMOIIBIO (DYHKIMI W3BECTHBIE 3aBUCHMOCTH MEX/y BEIMUNHAMU: CKOPOCTh, BPEMSI, paCCTOSIHUE, [IeHa, KOJIMYECTBO, CTOMMOCTH,
MIPOU3BOIUTENILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonute 3HaueHne GpyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[TonumaTp Tpaduueckuii cnoco0 MpencTaBleHUs W aHalW3a HMH(OPMAIMM, W3BJIEKAaTh W WHTEPIPETHPOBATh HH(POpPMAIMIO W3 TpaduKoB
pEaNbHBIX MPOIECCOB M 3aBUCHMOCTEH.

K koHiy 00yuenus B 8 KJIacce 06yyaromuiics monyuuT Claeayonne MPeIMETHBIE PE3YIIbTATHL:

Yuciia ¥ BBIYHCICHUSA

Hcnonb30BaTh HadallbHbIE MPEACTABICHUS O MHOXECTBE JEHCTBUTENbHBIX YMCEN JJISl CPAaBHEHMUsS, OKPYIJIEHHS U BBIYMCIEHUH, M300pa’kaTh
JEMCTBUTEIbHBIE YUCIIAa TOUKAMU HAa KOOPAMHATHOU MPSMOM.

[TpuMeHsATh MOHSATHE apU(PMETHYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTH KBAJAPATHBIE KOPHH, MCHOIB3Yys MPH HEOOXOIMMOCTH KAJIbKYIATOP,
BBINOJIHATH MPE0Opa30BaHMsI BEIPAXKEHUH, COlepKaIMX KBaIpaTHbIE KOPHU, UCIOJIb3Ysl CBOWCTBA KOPHEH.

Hcnons3oBath 3anucu OOJIBIINX U MAJIBIX YUCEN C IOMOIIBIO JECATUYHBIX Apo0Oe u creneneit uncia 10.

Auredpanyeckue BbIPasKeHUs

[IpuMeHsTh MOHATHE CTENEHU C LIETBIM [T0KA3aTeJIeM, BBIIOIHATH MpeoOpa3oBaHusl BIPAXKEHUN, COJEPKAIIMX CTENEHH C LENIbIM ITOKa3aTeeM.

BBINONHATE  TOXAECTBEHHBIE MPEOOpa30BaHUS pPALMOHATIBHBIX BBIPAKEHMH Ha OCHOBE MpaBWI JAECHCTBUM HaJl MHOTOWIEHAMH H
anredpanyecKuMH JIpoOsIMHU.

PackianpiBaTh KBafpaTHbIN TPEXUIEH HA MHOXKUTEIIH.

[TpumensTh npeoOpa3oBaHMsl BIpaKEHUHN AJIs1 PELICHUS Pa3IMnYHbIX 3a/1a4 U3 MaTeMaTUKH, CMEXXHBIX IIPEMETOB, U3 peaTbHON MPAKTUKH.

YpaBHeHNd U HEPABEHCTBA

Pemate nuHENHBIE, KBaJApaTHBIC YPAaBHEHHs M pPAlUOHAIBHBIC YpPAaBHEHMS, CBOJIAIIMECS K HHUM, CHUCTEMbI JIBYX YpPaBHEHUH C JBYMs
[IEPEMEHHBIMU.

[IpoBoauTh mpocTeiilive HCCAeIOBaHUS YpPaBHEHHM W CHCTEM YPaBHEHMM, B TOM 4YHCIIE€ C NPUMEHEHHEM TrpapHUuecKuxX IpeaAcTaBIeHUN
(ycTaHaBIMBaTh, UMEET JIM YPAaBHEHHUE UM CHCTEMA YPAaBHEHUI PELICHMS, €CIIM UMEET, TO CKOJIBKO, U IIPOUEE).

[lepexonuTh OT ciioBeCHOW (OPMYIHMPOBKU 3aJauyu K e€ anreOpandeckod MOJENHM C TOMOIIBI0O COCTABJIEHUS YPABHEHMSI WM CHUCTEMbI
YPaBHEHUH, HHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4y IIOJIyYCHHBIN PE3YJIbTAT.

[IpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB JUIsl CPABHEHHs, OLICHKH, PEIIATh JUHEHHbIE HEPABEHCTBA C OJHOM MEPEMEHHONW M MX CHUCTEMBI,
JaBaTh TpapUUECcKy0 WTIOCTPALIMI0 MHOXKECTBA peIlIeHUI HEpaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKIUHT

[lokymeHT co3aaH B anekTpoHHon chopme. Ne 121-0 ot 31.08.2023. UcnonHuTens: WapudynnuHa U.B. 0 3IEKTPOHHbINA
Ctpanuua 11 n3 22. CtpaHuua cosgara: 28.09.2023 13:28 =¥ TATAPCTAH



[ToHMMaTh W KCIIOJIL30BaTh (DYHKIIMOHAIBHBIC TIOHSATHS U SI3bIK (TCPMHHBI, CAMBOJIHYECKUE 0003HAYCHUS), ONPEICIIATh 3HAYCHUE QPYHKIUH T10
3HAYEHUIO apTyMEHTa, ONPEICIATh CBOWCTBA (DYHKIIUU TI0 e€ TpaduKy.

Ctpoutb rpaduKu 3JEMEHTApHBIX QYHKIIUH BHIA:

y=k/ix,y=x2,y=x3,y= x|,y = X, OIHCHIBATH CBOMCTBA YHCIIOBON dbyHKIMY 10 €€ rpaduKy.

K koHiy o0y4enus B 9 kJaacce 00yYaIONTUICS TIOTYYUT CIEAYIONINE MPEIMETHBIE Pe3yIbTAThI:

Yucna u evluucnenun
CpaBHUBaTh U YHOPSAJOYMBATh PALIMOHAJIbHBIE U HPPALMOHAIILHBIE YHCIIA.
Beinonuate apupmernyeckre ASHCTBUS C PALlMOHAIBHBIMU YHMCIAMU, COUYETasi YCTHbIE U MHCbMEHHBIE NPUEMBI, BBIIOJIHATh BBIYUCICHUS C
UppalMOHATILHBIMU YUCJIAMHU.
HaxoauTs 3Ha4€HUs CTENIEHEN ¢ LEJIBIMU I0KA3aTEIIMU U KOPHEH; BBIUUCIISITh 3HAUYEHUS YUCIIOBBIX BBIPAKEHUH.
OKpyrisiTh JE€HCTBUTENIbHBIE YUCIIA, BBIOIHITH IPUKUIKY PE3YJIbTaTa BEIUMCICHUH, OLIEHKY YHCIIOBBIX BBIPAXKEHUH.
Ypasnenus u nepasencmea
Pemiare uHeiHbIe U KBapaTHbIE YPABHEHUS, YPaBHEHUS, CBOJSAIIMECS K HUM, IPOCTEHIIINE IPOOHO-PAallUOHAIbHbBIE YPAaBHEHMUSL.
Pemartp cucreMsl IByX JTUHEHMHBIX YPABHEHUN € JBYMsI IEPEMEHHBIMU U CUCTEMBI IBYX YPaBHEHMI, B KOTOPBIX OJIHO YPaBHEHUE HE ABIIACTCS
JIMHEWHBIM.
Pemate TekcTOBbIE 3a7auM alreOpandeckKMM CIIOCOOOM C IMOMOINBIO COCTABJICHHS YpPaBHEHUS WM CHCTEMBI JBYX YpPaBHEHHH C JByMs
MIEPEMEHHBIMH.
[TpoBouTh mpocTeiiiine UccaeloBaHUsS YpaBHEHUI M CHCTEM YpaBHEHHUI, B TOM 4YHClIE C MPUMEHEHHEM IrpaduyecKux MpeacTaBIeHUi
(ycTaHaBnMBaTh, UMEET JIM YpaBHEHHE WM CUCTEMAa YPAaBHEHUHN PELIEHUs], €CIIM UMEET, TO CKOJIBKO, U TIp.).
Pemrate nuHeliHbIE HEPAaBEHCTBA, KBaIpaTHbIE HEPABEHCTBA; M300pakaTh PELIeHNE HEPABEHCTB Ha YMCIOBOW MPsIMOM, 3alIUCHIBATh PEIICHUE
C MIOMOIIBIO CUMBOJIOB.
Pemrate cucteMbl TUHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIIME KBaJpPAaTHOE HEPABEHCTBO; M300pa)xaTh PEIICHHE CHUCTEMbI
HEPAaBEHCTB Ha YHCIJIOBOW MPSIMOM, 3alIUCHIBATh PEIIEHUE C IIOMOIBIO CHMBOJIOB.
Hcnonp30BaTh HEPABEHCTBA NP PELIEHUH Pa3IMUHBIX 3a/ad.
Dyukyuu
Pacrnio3HaBaTh GyHKIMU U3yYeHHBIX BHIOB. [I0Ka3pIBaTh CXeMaTUYECKH PACIIONIOKEHHE HA KOOPIUHATHON TUIOCKOCTH rpauKoB (GyHKIUI
Buma:y = kx,y = kx + b,y = X,y = \Jx, y = |x| B 3aBEcHMOCTH OT 3HAYCHMIA KOA((HUIIMEHTOB; ONKCHIBATH CBOMCTBA (DYHKITHIA.
Crtpouth u n300pakaTh CXeMaTUYeCKU rpapuKy KBaJIpaTUYHBIX (QYHKIIMI, OMMCHIBATh CBOMCTBA KBaAPATUUYHBIX (QYHKUIUN MO UX rpauKam.
Pacnio3HaBaTh KBagpaTHUHyIO (GYHKIHIO 1O (opMyse, MPUBOAUTH NMPUMEPHl KBAaJIPAaTUUHBIX (DYHKIMHA M3 peanbHOM JKU3HHU, (U3UKH,
FE€OMETPUH.
Apupmemuueckan u zeomempuyeckan npozpeccuu
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Pacrnio3HaBaTh apupMeTHUYECKYI0 M TEOMETPUYECKYIO IPOTrPECCHH IIPU Pa3HBIX CIOCO0aX 3aJaHMsL.

BBINONHATE BBIUMCIIEHUS] C HMCIOJIb30BaHUEM (POPMYIN 7-TO WieHa apu(PMETHUECKOM M TeOMEeTPUYEeCKOH NpOrpeccuii, CyMMBbl NEpPBBIX 7
YJICHOB.

N300pakaTh 4IE€HBI MOCIEI0BATEIBHOCTH TOUYKAMH Ha KOOPIMHATHOM IIOCKOCTH.

Pemate 3amaum, cBs3aHHbIE C YHMCIOBBIMM I10CJIEAOBATEIbHOCTSIMHM, B TOM YHCIE 3a/aud M3 peaJbHOM JKU3HM (C MCHOJIb30BAaHUEM
KaJbKYJIATOPA, HU(PPOBBIX TEXHOIOTHIA).

K xonuy o6yuenus B 10 K1acce oGygaromuiicss HoayduT ClIEAYIOIIUE IPEIMETHBIE PE3YIIbTATHL:

Yucna u evluucnenusn
BEITIONHSATE, cOYeTast yCTHBIE M MUCHbMEHHBIC MPUEMBI, apu(IMETHICCKUE ISHCTBUS C pallMOHATLHBIMHA YUCIIAMHU.
HaxoauTh 3HaYeHUS YHCIOBBIX BBIPAXKEHUI; MPUMEHSATh pa3HOOOpa3Hble cliocOObI U MPUEMBI BHIYMCICHUS 3HAUCHUHN JPOOHBIX BBIPAXKECHUH,
COoJZIepKAIX OOBIKHOBEHHBIC U JCCATUIHBIC IPOOH.
[lepexon oT oxHOM GOPMBI 3amKcy Yucen K APYyroi (mpeoOpa3oBbIBaHUE JECATUUHON IpOOU B OOBIKHOBEHHYIO, OOBIKHOBEHHOI B AECATUYHYIO, B
YaCTHOCTH B OCCKOHEUHYIO JICCATUYHYIO APOOH).
OxpyryTh ynca.
[TpuMeHsITh TOHATHE apU(PMETHUSCKOTO KBAJAPATHOTO KOPHS; HAXOUTh KBAJIpAaTHBIC KOPHU, HCIIOJIB3Ys TIPH HEOOXOJUMOCTH KAIBKYJISTOP;
BBHITIOTHSATH Mpeo0pa3oBaHus BRIPAXKECHUN, COJEPKAIINX KBaIpaTHbIE KOPHH, HCIIONb3Ys CBOMCTBA KOPHEH.
BBITIONTHATE ACHCTBHS CO CTEMIEHSAMU C HATYPATbHBIMU MTOKA3aTEIISIMHU.
Pemate mpakTUKO-OPHEHTUPOBAHHBIC 33Jaud, CBA3aHHBIE C OTHOIICHWEM BEIWYMH, MPOMOPIHOHATFHOCTRIO BEIUYMH, TPOLECHTAMH;
WHTEPIPETUPOBATH PE3YIIBTATHI PEIICHUS 33/1a9 C YIETOM OTpaHHUYCHUM, CBSI3aHHBIX CO CBOMCTBAMHU PACCMATPHBACMBIX OOBEKTOB.
Ypasnenus u nepasencmea
Pemarp nmuHeHBIC ypaBHEHUS C OJHON IEPEMEHHOM, TPUMEHSIS MpaBUJa Mepexoaa OT HCXOTHOTO YPABHEHHS K PABHOCHIIEHOMY €My
Pemarth cucteMbl IBYX TMHEWHBIX YpPAaBHEHUH C IBYMS TIEpEMEHHBIMU, B TOM YHCIIe TpadUIeCcKH.
Pemarp kBagpaTHBIC YpaBHEHUS U PAIMOHAIBLHBIC YPABHCHHSI, CBOISIIIIUECS K HUM, CHCTEMBI JIBYX YPaBHEHUU C IBYMS TIEPEMEHHBIMH.
[IpuMeHsITh CBOWCTBA YMCIIOBBIX HEPABEHCTB VISl CPABHEHHUS, OIICHKH; PEIIaTh JIMHEWHbIE HEPABEHCTBA C OJTHOM MEPEMEHHON U UX CHUCTEMBI;
JaBaTh rpagUIeCKyIO WLTIOCTPAITUI0 MHOYKECTBA PEIICHH HEPAaBEHCTBA, CHCTEMbI HEPABCHCTB.
Dyukyuu
Pacrio3naBath (DYHKIIMM M3YYEeHHBIX BHJOB. [I0Ka3pIBaTh CXeMaTHYECKH PACIOIOKEHUE HAa KOOPJAWHATHOM IIOCKOCTH TpadUKOB (PyHKIIHN
BUJIA!

k . . .
y=hkx,y=kx+b,y=ax* +bx +c,y=x°,y =/X ,y= - B 3aBUCUMOCTH OT 3HaUeHHIi KOY(QYUIHEHTOB; ONIUCHIBATH CBOWCTBA ()yHKIIUIA.
X

Apupmemuueckan u zeomempuyeckan npozpeccuu
BbINONMHATE BBIYMCIEHUS C UCIOJB30BaHHEM (OpPMYN n-To 4YjeHa apu(PMETHYECKOM M TeoMeTpUYECKOM Nporpeccuii, CyMMbl HEpPBBIX 7
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YIJICHOB.
N300pakaTh 4IeHBI MOCIEI0BATEIBHOCTH TOYKAMH Ha KOOPIMHATHOM IIOCKOCTH.
Pemate 3amaum, cBs3aHHbIE C YHMCIOBBIMM I10CJIEAOBATEIBHOCTSIMH, B TOM YHUCIE 3aaud M3 peaJbHOM JKU3HM (C MCHOJIb30BAaHUEM
KaJIbKYJIATOPA, HU(PPOBBIX TEXHOIOTHIA).
COJEPKAHUE OBYYEHUA

7 KJIACC

Yuciia 1 BbIYHCICHUS

JlpoOu OOBIKHOBEHHBIE W JIECSATHYHBIC, MEPEeXo]l OT OxHOW (opmbl 3ammcu Apobeit k apyroi. [loHATHE palMOHANIBHOTO YHUCIIA, 3aIHCh,
CpaBHEHME, YIOPSJIOYMBAHUE PALMOHAIBHBIX 4YHCEN. ApUpMeTHdYecKHe AEHCTBHsS C palMOHAJIBbHBIMU uuclaMH. PelieHue 3agady U3 peaabHON
MPAaKTUKH Ha 4acTH, Ha ApoOu.

CreneHb C HaTypajJbHBIM IIOKa3aTeleM: OIpe/eieHue, MpeoOpa3oBaHUE BHIPAKEHUH HAa OCHOBE OIPENENICHUs, 3alUCh OOJBIIUX YHCEIL.
[IpoueHTsl, 3anuch NPOLEHTOB B BUAE ApoOM WM IpoOM B BHJIE NPOLEHTOB. Tpu OCHOBHBIE 3ajjaud Ha IMPOLIEHTHI, PELICHUE 33Jay U3 peajlbHOI
IIPAKTUKH.

[IpuMeHeHne NPU3HAKOB ACIUMOCTH, PA3JI0KEHNE HA MHOKUTEIIA HAaTYPAIbHBIX YHCEI.

PeasibHbIe 3aBUCUMOCTH, B TOM UYHUCIIE TIpsiMasi U 00OpaTHas MPONOPIUOHAIBHOCTH.

Aaredpanyeckne BbIpaKeHHs

IIepemeHHBIE, YMCIIOBOE 3HAYCHUE BBIPAXKEHHUS C IEPEMEHHOMU. JlomycTuMble 3HaYeHUs NepeMeHHBIX. [IpencraBieHue 3aBUCHMOCTH MEXKIY
BeIMYMHaMU B Buae (hopmyinbl. Beruncnenus no ¢popmynam. [IpeoOpasoBaHre OYKBEHHBIX BbIPaXKEHHM, TOXKIECTBEHHO PaBHbIE BHIPAXKEHUS, [TpaBUIIa
peoOpa3oBaHus CYMM U IPOU3BEACHUH, TPaBHIIa PACKPHITHS CKOOOK M IMPUBECHUS MTOJIOOHBIX CIaraeMbIX.

CBoiicTBa CTENEHU C HATYPAJIbHBIM [T0Ka3aTEJIEM.

OpnowieHsl 1 MHOrowieHsl. CteneHb MHOrousaeHa. CiaokeHue, BBIUUTaHUE, YMHOXKEHHE MHOTOWIEHOB. DOpMyIIbl COKpPAIlEHHOTO YMHOXKEHUS:
KBaJpaT CyMMBI M KBaJpaT pasHocTH. Popmysa pa3HOCTH KBapaToB. Pa3nokeHne MHOINOYJIEHOB HA MHOKHUTEIIH.

YpaBHeHHs U HEPABEHCTBA

VYpaBHeHHe, KOPEHb ypaBHEHUS, IIpaBUiia MpeoOpa3oBaHus YpaBHEHHsI, PABHOCUIILHOCTh YPaBHEHUH.

JIuneitHOe ypaBHEHME C OQHON MEPEMEHHON, YNCIIO KOPHEH JIMHENHOrO ypaBHEHUS, PEIICHNE JIMHENHBIX ypaBHeHUH. CocTaBiIeHUE ypaBHEHUNI
10 YCJIOBUIO 33a4i. Pemenne TeKCTOBBIX 33714 ¢ TIOMOIIBIO YPAaBHEHMIA.

JluneliHoe ypaBHEHUE C JBYMsl IEpEMEHHBIMU U ero rpaduk. Cucrema IBYX JMHEHHBIX ypaBHEHUH C JBYMs IepeMEeHHbIMU. PerieHue cucrem
YpaBHEHU CIIOCOOOM MO/ICTaHOBKU. [IprMepsl penieHus: TEKCTOBBIX 3a/1a4 ¢ TOMOUIbI0 CUCTEM YPaBHEHHH.

DyHKIUH

Koopannara Toukn Ha npsimoil. Uucnosslie npoMexyTKH. PaccTosiHue MeXly IByMsI TOUKaMH KOOPAMHATHOW MPSMOM.
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[IpsiMmoyrosibHas cucteMa KoopauHat, ocu Ox u Oy. Abciucca U opinHATa TOYKHA Ha KOOPJIUHATHOM IJIOCKOCTH. [Ipumepsl rpadMKoB, 3a1aHHBIX
¢dopmymnamu. Urenue rpapukoB peanbHbIX 3aBucuMocted. [lonsrtue ynkuuu. I'padux dynkmmm. CpoiictBa dynkimid. Jluneiinas QyHkius, eé
rpaduk. ['padux byakuun y = [x|. I'paduueckoe pernieHue IMHEHHBIX YPABHEHHA U CUCTEM JIMHEWHBIX YPaBHEHUH.

8 KUIIACC
Yucna v BbIYMCICHUSA
KBanmpatusiii kopeHbp u3 uucna. [lonarue o0 wuppanuoHambHOM 4yHcle. JlecATUUHbIE NPUONMKEHUS HUppaloHaIbHBIX yucen. CBoicTBa
apu(METHYECKUX KBAJPATHBIX KOPHEH U NX MPUMEHEHHE K TPeoOpa30BaHUIO YMCIOBBIX BRIPAKCHUN M BEIYUCICHUSM. [leiicTBUTENIbHBIC YHCIIA.
Crenens c 1eJIbIM TIOKa3areneM U e€ cBoicTBa. CTaHaapTHas 3aluCh YHUCIIA.
Auredpanyeckue BbIpasKeHUs
KBagpatublii TpEXuiieH, pa3ioKeHUE KBaIPpaTHOTO TPEXUWIEHA Ha MHOKHUTEIIH.

Anrebpanueckas apoOb. OCHOBHOE CBOMCTBO anreOpandeckoit qpoou. CrokeHue, BEIUUTAaHUE, YMHOKEHUE, JCIICHUE alreOpandecKkux ApoOei.
ParnmoHanbHbIe BRIpaKEHUS U UX IpeoOpa3oBaHue.

YpaBHeHUs] M HEPaBEHCTBA

KBagpatHoe ypaBHeHue, (opMyia KOpHEH KBaJpaTHOro ypaBHeHus. Teopema Buera. Pemienue ypaBHEHMid, CBOISIIMXCA K JIMHEHHBIM U
KkBagpaTtHbIM. [Ipocrelimme qpoOHO-palioHaTbHBIC YPaBHEHUSI.

I'paduueckas uHTEpHpeTals YpaBHEHHH C IByMs IEPEMEHHBIMU U CUCTEM JIMHEHHBIX YpaBHEHU ¢ AByMs nepeMeHHbIMU. [IpumMeps! pernenus
CUCTEM HEJIMHENHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMH.

Perienue TeKCTOBBIX 3aJau anreOpandeckuM CriocoOOM.

UucnoBble HEpaBEHCTBA M UX CBOWCTBA. HepaBeHCTBO ¢ 0HON nepeMeHHON. PaBHOCHIBHOCTh HEpaBEHCTB. JIMHEVHBIE HEPABEHCTBA C OJHOU
nepeMeHHON. CUCTEMBI JINHEHHBIX HEPABEHCTB C OJJHOW NIEPEMEHHOM.

DOyHKIUH

[Tonsarue Gpynkuu. O61acTh onpeneneHnss 1 MHOKECTBO 3HaueHuH GyHkiuu. CriocoObl 3a1aHus PyHKIHIA.

I'paduk ynkunu. Yrenue cBoiicTB GyHKIMU 10 €€ rpaduky. [Ipumepsl rpa@ukoB QyHKIMIA, OTpaKAIOIIKX pealbHbIE MPOIECCHI.

OYHKIHH, ONKCHBAIONIAEC MPSIMYI0 M OOPaTHYR MpPOIOPLUOHANBHBIC 3aBHCHMOCTH, HX Tpaduku. OYHKIHH Y =Xx2, Y =x3,y = X,
y=|x|. 'paduueckoe penieHre ypaBHEHU U CUCTEM YpaBHEHUM.

9 kiacce
‘Iucna U 6blHUC/ICHUA

JelicTBUTEIBLHBIE YU CJIA
PaHHOHaHBHBIe qucia, HUppauOHAJIbHBIC 4YHCJIa, KOHCYUHBIC H OECKOHEUYHEIE ACCATUYHBIC )Ip06I/I. MHokecTBO ﬂCfICTBI/ITGJ'H;HBIX 15 (¢ K
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JeWCTBUTENbHBIC YUCIAa KaK OECKOHEYHBIE JE€CATHYHBIE IpoOH. B3auMHO OHO3HAYHOE COOTBETCTBUE MEKIY MHOXKECTBOM J€HCTBUTENBHBIX YHCEN U
KOOPIAHMHATHOM IIPSIMOM.

CpaBHeHUE 1eHCTBUTEIbHBIX YHUCell, apu(METUUECKUE NEHCTBUS C N€HCTBUTEIbHBIMU YHCIIAMHU.

HN3mepennsi, npudIM:KeHUs], OLEeHKH

Pa3zmMepbl 00bEKTOB OKPYKAIOLIEr0 MUPA, ATUTEIBLHOCTh IPOLIECCOB B OKPYXKAIOILEM MUPE.

[TpubnmxEHHOE 3HaYEHNE BETUYNHBI, TOYHOCTH Npubimxenus. Oxpyriienue uncen. [Ipukuaka u oreHka pe3yiabTaToB BHIYMCICHHHA.

Ypasnenus u nepasencmea

YpaBHeHus ¢ 0JHOH NepeMeHHOMH

JIuneiiHoe ypaBHeHue. PenieHre ypaBHEHUH, CBOAAIIUXCA K IMHEHHBIM.

KBagpatHoe ypaBHeHue. PelieHune ypaBHEHHMI, CBOIAIIMXCSA K KBaApaTHbIM. bukBanpaTHoe ypaBHeHue. Ilpumepsl pemeHus ypaBHEHUU
TPEeTbEN U YETBEPTOH CTENCHEN Pa3I0KEHUEM HAa MHOKUTEIH.

Pemenne npoOHO-paiMOHAIBHBIX YPaBHEHUIH.

Perienue TekcTOBBIX 33a4 alre0OpandeckuM METOOM.

Cucrembl ypaBHeHU#

VYpaBHeHHE ¢ ABYMS IIEPEMEHHBIMM U €ro rpaduk. Pemenue cucreM IByX JMHEHHBIX YpaBHEHHH ¢ AByMs NepeMeHHbIMH. PerieHue cucrem
IBYX YpaBHEHHH, OJHO M3 KOTOPBIX JMHEWHOE, a APYyroe — BTOpOil cremeHu. |paduyeckas WHTEpHpETalUs CHCTEMbl ypPaBHEHUH C IBYMS
[IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 areOpandeckuM CriocoOoM.

HepagencrBa

YucnoBsle HEPABEHCTBA U X CBOMCTBA.

Pemienne JNMHEWHBIX HEPAaBEHCTB C OJHOW IEpEMEHHOW. PelleHne cucreM JIMHEHHBIX HEPABEHCTB € OAHOW mepemeHHoW. KBagparHble
HepaBeHCTBa. ['paduyeckas HHTEpPIIpETalMs HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMS IIEPEMEHHBIMH.

Dyukyuu
KBanparuunas ¢pynkius, e€ rpaduk u coiicta. [lapaGona, koopAMHATHI BEpIIMHBI apa0OJIbl, 0Cb CHMMETPHUH 11apadoibl.
['padpuku pyHKImii: y = kx, y = ke + b, y = x,

y = \/x, v =|x| nnx cBoiicraa.

Yucnoevie nocinedosamenvHocmu

Omnpenesienne M cnocoObI 3aJaHUS YUCIOBBIX MOCJIe10BATEIbHOCTEM

[TonsiTHE YMCIIOBOM TTOCIIEIOBATENHFHOCTH. 3aJaHUE TIOCIEA0BATEIIBHOCTH PEKYPPEHTHON (HOpMyIIoi 1 popMyIIoi 7-TO YIeHa.

ApudmMernyeckasi M reoMeTpuUecKasi Iporpeccuu

Apudmerndeckas u reoMeTpudecKas nporpeccur. GopMyIbl #-ro WieHa apuPpMETHIECKON U TEOMETPUIECKON MPOTPECCHid, CYMMBI MEPBHIX 7
YJICHOB.

N3o0pakenne dineHOB apuMETUYECKOW W TEOMETPUYECKOW TMPOTrpeccCHil TOYKaMH Ha KOOPJAWHATHOM TUIOCKOCTU. JIMHEHHBIN W
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SKCIOHEHIINAIbHBIN POCT. CrnoxHbIC ITPOLICHTEI.

10 kaace

Yucna u evluucnenun

IToBTOpEeHne MaTepuaia Kypca MaTeMaTHKH, anredopsl 5-9 kiaaccos. Iloaroroska k OI'D u I'BD

JlelicTBUTEIbHBIE YU CJIA

PanmonanbHble 4YMcia, MppalMOHANBHBIE YHCIA, KOHEYHBbIE W OECKOHEYHBIE JeCATUYHbIE ApoOU. MHOMKECTBO NEHCTBUTENBHBIX YHCEI;
JeWCTBUTENbHBIC YHCa KaK OECKOHEUHbIE JIeCITUYHbIE JpoOu. B3auMHO 0JIHO3HAYHOE COOTBETCTBHUE MEXKYy MHOXKECTBOM JIEMCTBUTENIBHBIX YHCEN U
KOOPJAMHATHOM IIPSMOM.

CpaBHeHUE 1eHCTBUTEIbHBIX YHUCell, apu(METUUECKUE JeHCTBUS C I€HCTBUTEIbHBIMU YHCITIAMHU.

HN3mepenns, npudIn:KeHUs], OLeHKH

Pa3zmMepbl 00bEKTOB OKPYKAIOLIEr0 MUPA, ATUTEIBLHOCTh IPOLIECCOB B OKPYXKAIOILEM MUPE.

[TpubnmxEHHOE 3HAYCHNE BETUYMHBI, TOYHOCTH NpuOimxenus. OxpyriieHue uncen. [Ipuknaka u oneHka pe3yiabTaToB BHIYMCICHHA.

Ypasnenus u nepasencmea

YpaBHeHus ¢ 0JHOH NepeMeHHOMH

JInnelinoe ypaBHeHue. PelieHne ypaBHEHUN, CBOAAIIMXCA K JIMHEWHBIM.

KBagpatHoe ypaBHeHue. PemieHune ypaBHEHHMI, CBOIAIIMXCSA K KBaApaTHbIM. bukBanpaTHoe ypaBHeHue. IIpumepsl pemeHus ypaBHEHUN
TPETbEU U YETBEPTOU CTENICHEN PA3I0KEHUEM HA MHOXKUTEIIH.

Pemenue npo6GHO-paliiOHaNbHBIX YPaBHEHUH.

Permenue TekCcTOBBIX 337a4 anredOpandeckuM METOOM.

Cucrembl ypaBHeHU

VYpaBHeHUe ¢ IBYyMs MEpEeMEHHBIMHU U ero rpaduk. Pemenne cuctem IByX JUHEWHBIX YpaBHEHUI ¢ JByMs NepeMeHHbIMU. PemeHue cucrem
IBYX YypaBHEHUH, OAHO M3 KOTOpBIX JIMHEWHOE, a Jpyroe — BTOpOHl creneHu. ['paduueckas uMHTepHpeTanusi CUCTEMbl YPaBHEHMH C ABYMs
[IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 337124 anreOpandecKuM CIiocoOOM.

HepaBencrBa

YuciioBblE HEPABEHCTBA U UX CBOMCTBA.

Pemenne nMHEMHBIX HEPABEHCTB C OJHOM INEpPEMEHHOH. PelleHune cUCTeM JIMHEHHBIX HEPAaBEHCTB C OJHOM nepeMeHHoOW. KBaaparHble
HepaBeHCTBa. [ paduyeckas HHTEpPIIpeTalys HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEpEMEHHBIMH.

Dyukyuu

KBanparuunas ¢pynkius, e€ rpaduk u coiicta. [lapabona, KoopAHMHATHI BEpUINHBI Tapa0oJIbl, 0Cb CHMMETPHUH Mapadoibl.

['paduxu GbyHKIMI: y = kx, y = kx + b, y = ax? + bx + c,
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k o
y=xy =/x ,y= ~ M VX CBOjicTBa.

Yucnoewvie nocnedosamenvHocmu

OnpenesieHue U cNOcoObI 32IaHUS YMCJIOBBIX MOCIEA0BATEILHOCTEN

[ToHsITHE YMCIIOBOM MOCIIEIOBATEILHOCTHU. 3aJaHIE MTOCIICIOBATEILHOCTA PEKYPPEHTHOHN opMyIoii U (OpMyIIoi 1-ro diieHa.

Apudmernyeckass 1 reoMeTpUYeCKasi MPOrpeccuu

ApudmeTrndeckast ¥ reoMeTpuueckas nporpeccun. @opmynbl #-T0 WwieHa apu(METHISCKOW U TEOMETPUUYECKON MPOTPECCHii, CyMMEBI MEPBBIX 71
YJICHOB.

N3o0paxkenne dineHOB apu(METUYECKOW W TEOMETPUYECKOW TMPOrpeccHil TOYKaMH Ha KOOPJAWHATHOM TUIOCKOCTU. JIMHEHHBIN W
SKCIOHEHIHAIBbHBIN POCT. ClI0KHBIE TPOLICHTBHI.

Kpurepun u HOpMbI OLIEHOK 10 MaTeMaTukKe (AJredpa, reoMeTpusi, BEpOSITHOCTb M CTATHCTUKA)
OueHka NUCbMEHHBIX KOHTPOJIbHBIX PA00T 00y4al0IIuXCH
OTBET OLIEHUBAETCS OTMETKOMN «5», €CIIH:

e paboTa BBINOJHEHA OTHOCTHIO;
e B JIOTHYECKHUX PACCYXICHUSX M OOOCHOBAHUU PEIIEHUS HET MPOOEIOB U OIITHOOK;
e B pEIICHUH HET MaTeMaTHYeCKHUX OIMMOOK (BO3MOXKHA OIHA HETOYHOCTh, ONKCKA, KOTOpasi He SABISETCS CIEICTBHEM HE3HAHUS WU
HEMOHMMaHUs y4eOHOTO Marepuana).
OtMmeTKa «4» CTaBUTCS B CICAYIONINX CIIyJasix:

e paboTa BBINMOJIHEHA TOJHOCTHIO, HO 00OCHOBAHUS IIATOB PEIICHHS HEIOCTATOYHBI (€ClTi yMEHUE 000CHOBBIBATh PACCYXKICHHS HE SIBISUIOCH
CHEIHAIbHBIM 00bEKTOM MPOBEPKHU);
e JIOMYIICHHI OIHA OIKOKA WJIM €CTh JBa — TPU HEA0UETA B BHIKJIAIKAX, PUCYHKAX, yepTexax win rpadukax (eciu 3TH BUIbI pabOT HE SBISIIHCH
CIENUAJILHBIM 00LEKTOM
MIPOBEPKN).

OtmeTtka «3» CTaBUTCS, €CIIHN:

e JomylieHo Oosee o HOM OMMOKU MK OoJiee IByX — TPEX HEIO0UETOB B BBIKJIAAKAX, YEpTeKax Win rpadukax, HoO oOydaromuiics o0naaer
00s13aTeIbHBIMI YMEHUSIMHU 110 TIPOBEPSIEMOI TeMe.
OtMmeTKa «2» CTaBUTCS, €CIH:
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JIOTYIIIEHBI CYIIECTBEHHBIC OMIMOKH, MOKA3aBIIUE, YTO 00yJarOIIHMiics He 001a1aeT 00sM3aTeIbHBIMI YMEHHUSIMH T10 IAaHHOHM TeMe B TIOJTHOM
Mepe.

Vyurtens MOXKET ITOBBICHTD OTMECTKY 3a OpI/Il"I/IHaJ'IbHHﬁ OTBET Ha BOIIPOC HUJIM OPUTHHAJIBHOC PEIICHUE 3a/la4ul, KOTOPBIC CBUACTCILCTBYIOT O
BBICOKOM MaT€MaTU4CCKOM pa3BUTUU 06yqa10mer0051; 3a pCUICHHUC 0oJiee CI0XKHOU 3aaa4M UJIM OTBET HA 0oJiee CIIOKHBII BOIIPOC, NPCHAJIOKCHHBIC
o6yqafomeMyc>1 JOITOJIHUTCIIBHO ITOCJIC BBIITOJIHCHUA UM KaKuX-I1100 APYrux 3aI[aHI/H71.

Ouemca YCTHBIX OTBE€TOB Oﬁy‘lalOIIII/IXCH

OTBeT OLICHUBACTCA OTMETKOM «5 », €CJIN YUCHHUK: ITOJIHO PAaCKPbLI COACPIKAHUC MaTCpUualia B O6’beMe, npeayCMOTpCHHOM nporpaMMoﬁ u y‘Ie6HI/IKOM;

M3JI0KWII MAaTEPHUAII TPAMOTHBIM S13BIKOM, TOYHO MCIIOJIb3Ysl MATEMATUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY, B OIIPEIEIICHHOM JIOTHYECKOU
IIOCJIEOBATECIIBHOCTH;

[IPaBWJIbHO BBINOJIHUI PUCYHKH, YEPTEXKHU, TpaUKH, COYTCTBYIOLIUE OTBETY;

II0Ka3aJl yMEHUE WUIIOCTPUPOBATH TEOPUIO KOHKPETHBIMU IPUMEPAMMU, IPUMEHATH €€ B HOBOM CUTYallMH IIPU BBIIIOJIHEHUH ITPAKTUYECKOTO
3a/1aHus;

MIPOIEMOHCTPUPOBAJ 3HAHUE TEOPUH PaHee N3YUCHHBIX COIYTCTBYIOMINX Te€M, C(HOPMUPOBAHHOCTD U YyCTOWYMBOCTH MCIIOIB3YEMBIX IIPH OTBETE
YMEHUH U HaBBIKOB;

OTBEYaJl CAMOCTOATENbHO, 0€3 HABOJAIINX BOIIPOCOB YUUTEIIS;

BO3MOKHEBI OJHA — IB€ HECTOYHOCTHU ITPU OCBCHICHUC BTOPOCTCIICHHBIX BOIIPOCOB UJIK B BBIKJIAAKAX, KOTOPBIC YUCHUK JICTKO UCIIPABUII IIOCJIC
3aMCUYAHUA YUNUTCIIA.

OTBeT OLIEHUBAETCSI OTMETKOM «4», ecin

YAOBJICTBOPSACT B OCHOBHOM TpC60BaHI/I$IM Ha OLICHKY «5 », HO ITPHU 9TOM UMCECT OAWH N3 HCJOCTATKOB: B U3JIOKCHHUU JOIMYIICHDBI HEOOJIbIIIHE
Hp06eJ'IBI, HC UCKA3UBIICC MATCMATUYICCKOC COACPIKAHUC OTBCTA;

JOMYIICHBI OAUH — JIBa HEAO0YCTA ITPHU OCBCIICHUH OCHOBHOT'O COACPKAHNA OTBCTA, UCIIPABJIICHHLIC TTOCIIC 3aMCYaHUA YUUTCIIA

JOMMYIICHBI omuoOKa uau ooiee ABYX HCIOUCTOB IIPpHU OCBCIICHNHN BTOPOCTCIICHHBIX BOIIPOCOB WJIM B BBIKJIAJIKAX, JICTKO UCIIPABJIICHHLIC ITOCIIC
3aMCUYaHUus YUUTCIIA.

OtMeTka «3» CTaBUTCS B CAEAYIOLIUX CIydasiX:

HCIIOJIHO PACKPBITO COACPIKAHUC MaTCpUaJIa (conepxcaHHe H3JI0KCHO (I)paFMCHTapHO, HC BCCra HOCJICI[OBE[TGHBHO), HO IIOKa3aHo 06]].[66
MMOHUMAaHHEC BOIIPOCa U MIPOACMOHCTPUPOBAHBI YMCHUSA, NOCTATOYHBIC AJIsI YCBOCHUA IPOTPAMMHOI'0 MaTcpHraia,

HUMCJIMCh 3aTPYAHCHHA UJIU JOIYIIICHBI OIIIMOKH B OIpeaACICHUN MaTeMaTH4eCKOi TCPMUHOJIOTHUH, YCPTECIKAX, BBIKIIaAKaX, UCIIPABIICHHBIC
IMMOCJIE HCCKOJIBKHMX HABOAAIIUX BOIIPOCOB YUYHUTECIIA,
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¢ YYCHHMK HC CIIpaBUJICA C IPUMCHCHHUEM TCOPUU B HOBOM CUTyallun NpH BBINIOJIHCHUHW NPAKTUYCCKOI'O 3alaHn A, HO BBIITOJHHWJII 3a/IlaHUs
00513aTEIBLHOrO YPOBHA CIIOKHOCTH I10 HaHHOﬁ TEME,
¢ [IpHU JOCTATOYHOM 3HAHHUU TCOPCTUUYCCKOIO MaTrCpurajia BbIABICHA HEAOCTATOYHAA C(l)OpMPIpOBaHHOCTB OCHOBHBIX yMeHI/II\/JI 1 HaBBIKOB.
OTMeTKa «2» CTaBUTCS B CIICAYOIUX ClIyvasax:

® HE PacKpBITO OCHOBHOE CO/IepKaHUE yueOHOTO MaTepuraa;
e 0OOHapy)XeHO HE3HAHHE YUYCHUKOM OOJIbIel Wik Hanbosiee BAXKHOW 4acTH y4eOHOTO MaTrepuaa;
® JIOMYIICHBI OIIUOKYU B ONPE/ICTICHUH MMOHATHI, IPHU UCIIOJIb30BAHUU MaTeMaTuueCKOM TEPMUHOJIOTHH, B PUCYHKAX, YePTeKax WU rpadukax, B
BBIKJIaJIKaXx, KOTOpI)IC HEC I/ICHpaBJICHI)I ITI0CJIC HECKOJIbKUX HABOIOAIIINX BOHpOCOB yLII/ITeJIfL
IHoaxoab! kK OEHUBAHUIO IJIAHUPYEMBIX pe3y/abTaToB o0ydennst ¢ HOJAA

OCHOBHBIMH METOJaMH TPOBEPKH 3HAHUN M YMEHUM YyYalIuXCs 0 MAaTeMAaTHKE SIBJISIIOTCA YCTHBIA ONPOC W MHUChbMEHHBIE paboThl. K
MUCEMEHHBIM (DOpPMaM KOHTPOJISI OTHOCATCSA: MaTeMaTHUYECKHUE JUKTAHThI, CAMOCTOATEIbHbIC U KOHTPOJIbHBIE pAOOThI, TECTOBBIC 3a/IaHHS U TECTHI.

OcHOBHBIE BUBI TPOBEPKHU 3HAHUN — TEKyIas ¥ UTOropas. Tekyias mpoBepKa MPOBOAUTCS CUCTEMATUUYECKH U3 YPOKa B YPOK, a UTOTOBas —
T0 3aBEPILIEHUU TeMBI (pa3/ena), KOIbHOIo Kypca.

[Ipu oneHnBaHMM TUTAHUPYEMBIX pE3yabTaTOB 00yueHus matematuke ydammuxcs ¢ HOJA Heo0XoauMo yduTHIBaTh TaKWe WHAUBUAYAIbHBIC
O0COOCHHOCTH UX Pa3BUTHS, KaK: YPOBEHb Pa3BUTHUS MOTOPUKH PYK, YPOBEHb BJIAJIEHUS YCTHOW peUbl0, SHEPTETHUYECKHE PEeCypChl OOyUarOIIUXCS C
HOJIA. nis kaxa0ro y4eHHUKa YIUTeb OAOUpaeT HHANBUTyaIbHBIE (DOPMBI KOHTPOJIS PE3YIhTaTOB OOYUCHHST MaTEMaTHKE.

s obyuaromuxcs ¢ HOJIA Heo6xoaumo yBenndeHne BpeMs 7Sl BBIMOTHEHHUSI KOHTPOJIBHBIX U CAMOCTOSITENIBHBIX PaboT.

KoHTponbHbIe, caMOCTOSTENIbHBIE U MPAaKTUYECKUE PabOTHl MPU HEOOXOJIMMOCTH MOTYT MpeAJiaraTbCsi ¢ UCMOJb30BAHUEM 3JIEKTPOHHBIX CHCTEM
TECTUPOBAHUS, MHOTO MPOTPAMMHOI0 OOECIeueHUs, 00ECIeUNBAOIINNA TPU HEOOXOJMMOCTH MOXHO HCIOJIh30BaTh TEKCTHI C KPYMHBIM HIPU(TOM;
MIPUMEHATh KOHTPOJIbHBIE U3MEPUTETN C OTACIBbHBIMU JJIEMEHTAMH PEIICHUS; UCIOJIb30BaTh AITOPUTMBI TIPH PEIICHUH YpaBHEHUU U HEPABEHCTB,
KOHTPOJIbHBIE U3MEPUTEIH C TOTOBBIMU Ipadukamu PyHKINN U AUarpaMMaMu; UCTIONB30BaTh OHJIAITH TECTUPOBAHKE C BBLIOOPOM OTBETOB.

Texymuit KOHTpoOJIb B (OpME YCTHOTO OIMpoOca MPU HU3KOM KA4eCTBE YCTHOM HKCIPECCHBHOW pPEUM ydaluxcs HEoOXOJAMMO 3aMEHSTh
MUCbMEHHBIMU (hOpPMaMHU.

Hampumep, ¢ 3Toi 1enb0 MOTYT MCIOJIB30BATHCA TECTH U TeCcTOBbIe 3ananus u3 bubmuoreku MO (POII) Ha mobom sTane ypoka. C moMoIb0o
TaKMX 33/IaHU{ ¥ BOTIPOCOB 3HAYUTEIHHO MPOIIE MOJ00paTh MaTepUal Al KOHKPETHOTO KJlacca, yYeHUKa, COOTBETCTBYIOIIMM YPOBHIO €r0 Pa3BUTHS
1 BO3PACTHBIX OCOOEHHOCTEH.

Cﬂelll/laJIl)Hble yYciaoBusd peaim3aliu JTUCHUIIIMHBI
- B cnydae HeoOXomMMOCTH (BBIpQKCHHBIE JBUTATENBHBIE PACCTPOMCTBA, TSXKENIOE TMOpPaXEHHE PYK, MPEmsTCTBYIOIee
dbopmupoBaHnio Tpado-MOTOPHBIX HAaBBIKOB) pabodee mecto oOywaromerocs ¢ HOJIA nmomkHO OBITH CHEIUAIBbHO OPTaHW30BAaHO B
COOTBETCTBHHM C OCOOCHHOCTSIMH OTpaHMYEHUIl €ro 370poBbs. HeoOXomuMo mpeaycCMOTpeTh HAIWYHE MEPCOHAIBHBIX KOMITBIOTEPOB,
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TEXHUUYECKHX MPHUCIOCOOICHHUI (CrenuanbHas KJIaBHaTypa, Pa3jiMYHOTO BHAAa KOHTAKTOPHI, 3aMEHSIOLINE MBbIIIb, HKONCTHKHU, TPEKOOJIbI,
CEHCOPHBIC TIJIAHIIIETHI).

- JomkHbl OBITh CO3AAaHBI YCIOBUS i (YHKIIMOHUPOBAHUS COBPEMEHHOW WH(GOPMAIMOHHO-00Pa30BaTEIbHON Cpebl,
BKJIIOYAIOIICH AJIEKTPOHHbIE HMH()OPMALIMOHHBIE PECYpChl, AIIEKTPOHHBIE O0pa30BaTeNbHBIE PECYPChl, COBOKYIMHOCTh HH(GOPMAIIMOHHBIX
TEXHOJIOTUH, TEICKOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, COOTBETCTBYIOIIMX TEXHHUYECKUX CPEICTB M TEXHOJOTHH (B TOM uucie, iem-
TpeHaxkepoB, HHCTpyMeHTOB Wiki, iupoBbIX BIIEO MaTepHalioB, BUPTYaJIbHBIX Jab0paTopuil U Ap.), 00ecrneunBaromIUX JOCTHKEHUE KaXKIbIM
oboygarormumest ¢ HOJIA MakcuManbHO BO3MOXKHBIX IS HETO pe3ylnbraTtoB oOydeHws. Hampumep, HCIONB30BaHHE COBPEMEHHOMN
oOpa3zoBarenbHON cpenod B oOyuenun maremaruke neteit ¢ HOIA sBnstorcs pecypebl oOnadnoit uHtepHer-miargopmer MOII (POIII),
KOTOpPBIE CONEpKaT HEOOXOMMMBIC 00pa3oBaTelIbHBIC MAaTepUaNIbl, MHCTPYMEHTBI I WX CO3JaHHUS W PEIAKTHPOBAHUS, BHPTYAIbHBIC
J1abopaTopuHu.
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