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INHOACHUTEJIBHAS 3AIINCKA

Anrebpa SBISETCS OJHUM U3 OMNOPHBIX KYpPCOB OCHOBHOTO OOIIETO
00pa3oBaHusA: OHA 0OeCIIeYMBAET U3YUYEHUE JPYTUX JUCIUILINH, KaK €CTECTBEHHO -
HAyYHOTO, TaK W TYMAHHUTAPHOTO IIMKJIOB, €& OCBOCHHE HEOOXOIUMO IS
IPOJIOJKEHUST 00pa30BaHMs U B MOBCEIHEBHOW KU3HU. Pa3BuTue y o0ydarommxcs
Hay4YHBIX TPEACTABICHUN O TPOUCXOXKICHUU U CYIIHOCTH anreOpandecKux
abcTpakiMii, cnoco0e OTpaxeHUsI MaTEMATUYECKON HayKOH SIBJICHUI U MPOIIECCOB
B MpUPOAE U OOILECTBE, POJIM MATEMaTHUYECKOrO MOJEIUPOBAaHUS B HAYYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET (hOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
U Ka4eCTB MBIIUICHUS, HEOOXOAUMBIX ISl aJlanTallii B COBPEMEHHOM IHU(PPOBOM
obOmectBe. M3ydeHue anreOppl oOOECreUMBAEeT pPAa3BUTHE YMEHHUS HaOI0AaTh,
CpaBHUBATh, HAaXOIWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JIEHCTBHSI W BBIBOJIBI,
dopmynupoBath yrBepxkaAeHusA. OcBoeHHe Kypca aareOpsl 00ecreunBaeT pa3BUTHE
JOTMYECKOTO MBIIUICHUSI OOYYalolUXCsl: OHU HCHOJB3YIOT JAEAyKTUBHBIE H
WHIYKTUBHBIC PacCyKICHHs, 0000IICHIE M KOHKPETHU3alN0, aOCTparupoBaHue M
aHasoruto.  OOyueHue  anreOpe  MNpEeANnoaraeT  3HAYUTENbHBIM  00BEM
CaMOCTOATENIFHOW JIEATEIbHOCTH OOYYarolIMXCs, MOITOMY CaMOCTOSITEIHOE
pelleHue 3a/1a4 SABJSIETCS pean3aleil JesTeIbHOCTHOIO IPUHIIUIIA O0yUEHUS.

B crpykType mnporpamMmsl ydeOHOro Kypca «AsreOpa» Ijsi OCHOBHOIO
o01m1ero oopa3oBaHUs OCHOBHOE MECTO 3aHHMAIOT COJIEP)KATEIbHO-METOINYECKUE
nuHuM: «Yncna U BRIYUCICHUS», «AJreOpandeckue BhIpaKECHUs», «YPaBHEHUS U
HepaBeHCTBa», «DyHkmum». Kaxmas w3 3THX coaepKaTelbHO-METOINYECKIX
JMHUNA pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOICUCTBYS €
IpPYTMMHU €ro JuHusMU. B Xome wu3ydeHuss ydeOHOro Kypca oOy4aromumcs
IPUXOJUTCS JIOTUYECKU PacCYXIaTh, UCIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN
s3pIK. B CBSI3M ¢ ATHUM B mporpammy y4eOHOTro Kypca «Ainredpa» BKIIOUCHBI
HEKOTOpbIE OCHOBBI JIOTHKH, MPEICTABICHHBIE BO BCEX OCHOBHBIX pa3fenax
MaTeMaTU4eCKOro 0Opa3oBaHMsI M CIIOCOOCTBYIOIINE OBJIAJICHUIO O0YJaIOIIIUMHUCS
OCHOB  YHHMBEpPCAJbHOTO MareMaThudeckoro s3pika. ComepxarelbHOH U
CTPYKTYpHOU OCOOCHHOCTBbIO yueOHOro Kypca «Anredpa» sBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxanue suHUM «Yucna W BBIUMCICHMS» CIY>)KUT OCHOBOM IS
JabHEHIIIETO W3YYCHHs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYJarOIIUXCS
JOTMYECKOT0 MBIILJIEHUS, (POPMUPOBAHUIO YMEHHUS OJIb30BATHCS AITOPUTMAMHU, a
TaKXe MPHUOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOIMMBIX JIJIsl IOBCEIHEBHOM
KU3HU. Pa3BUTHE MOHATUS O YHUCIIE HA YPOBHE OCHOBHOI'O OOLIEro oOpa3oBaHMs
CBSI3aHO C pAIMOHAIBHBIMH WM HWPPAMOHATIBHBIMU YHCIaMHU, (POPMHUPOBAHHEM



IpEJICTaBICHU O JIEWCTBUTEIHLHOM YHMCJe. 3aBepIICHHE OCBOCHUS YHCIOBOU
JIMHUU OTHECEHO K CpeHeMY 00IIeMy 00pa30BaHMUIO.

Conepkanue AByX aliredOpandecKuX JUHUN — « AJITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUSI U HEPABEHCTBA» CIOCOOCTBYET (hOPMHUPOBAHUIO Y OOYUaAIOIIUXCS
MaTEMaTUYECKOro armapaTta, HeoOXOIMMOIo IJisi pelIeHHs 3aJady MaTeMAaTHKH,
CMEXKHBIX TMPEIMETOB M IPAKTUKO-OPHUEHTUPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOTO 001Iero oOpa3oBaHUs Y4YEOHBIM Marepuaj TPYINIUPYETCS BOKPYT
palMoHaIbHBIX BhIpaXXEHUM. AJredpa TEeMOHCTPUPYET 3HAUCHHE MAaTEMAaTUKU Kak
S3bIKa JJI1 TOCTPOEHUS MAaTEMAaTHYECKHUX MOJIEIEil, OMUCaHUs MPOILIECCOB U
ABJICHUA peajbHOro Mupa. B 3amaum oOyuyeHuss anreOpe BXOAST TakKke
JaNbHEWIIee pa3BUTHE AITOPUTMHUYECKOTO MBIIUICHUS, HEOOXOAMMOTro, B
YaCTHOCTH, 11 OCBOCHUS Kypca WH(POPMATUKH, W OBJAJCHHEC HaBBIKAMHU
JNEAYKTUBHBIX paccyxkjeHuid. [IpeoOpazoBanrne cMMBOJIBHBIX (GOPM CIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUs, CIOCOOHOCTEH K MaTEMaTHUYE€CKOMY TBOPUECTBY.

Copepxanue QyHKIIMOHAILHO-TparuecKor JIMHUK HallEJICHO Ha TOJy4eHUe
O0yJaroUMMUCS 3HAHUM 0 (QYHKIUSAX KaK BaKHEHIIeW MaTeMaTHUYecKOM MOEIH
JUIS ONIMCAHUSI U MCCIIEOBAaHUS pa3HOOOPa3HBIX MPOILIECCOB U SBJICHUI B MPUPOC
u odmecTtBe. M3yueHue marepuana CHOCOOCTBYET Pa3BUTHIO Yy OOYYarOIIHXCS
YMEHUS UCIOJIb30BaTh Pa3IMYHbIC BHIPA3UTEIIbHBIC CPEJICTBA SA3bIKa MAaTEMATUKU —
CJIOBECHBIE, CHUMBOJHMYECKHE, Tpaduyeckue, BHOCUT BKJIaa B (opMHupoBaHUE
MPEACTaBICHUNA O POJIM MAaTEMAaTUKU B Pa3BUTUU IIUBWJIN3AIUU U KYJIbTYPBHI.

CormacHo ywyebHOMY TmIaHy B 7-9 Kkjaccax u3y4aeTcs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIEIYIONIME OCHOBHBIC pa3eibl COACP)KAHUS:
«Yucna u BBIYUCIEHUS», «ANTeOpanyecKkue BBIPAKEHUSN», «YpaBHEHUA W
HEpaBEHCTBaY», « DYHKIIUNY.

IIcuxosioro-negaroruyeckasi xapakrepucruka ooyyawmuxcsa ¢ 311P.

OOyuarormuecss ¢ 3[IP-310  getw, wuMeroniee  HENOCTAaTKH B
MICUXOJIOTUYECKOM pa3BuTuu, noaTBepxkaeHHbie [IMIIK u npensitcTByromue
MOJIy4eHUI0 00pa3oBaHus 0€3 CO3/aHusl CIIeUaIbHbIX YCIOBUM.

Bce oOyuarormuecss ¢ 3I[IP ucnbIThIBalOT B TOM WM WHOW CTENEHU
BBIpQXEHHBbIE 3aTPYJHEHUSI B YCBOEHHUU YYEOHBIX IMpOrpaMMm, OOYCIOBIICHHBIC
HEJOCTATOYHBIMU  [MO3HABATEJILHBIMU  CIIOCOOHOCTSIMH,  CHElU(UYECKUMU
paccTpoicTBaMM TCHXOJIOTMYECKOTO Pa3BUTHUSA, HAPYIICHUSMHU B OpraHU3aIUu
JESITEbHOCTU Y TTOBEACHMUSI.

[Iporpamma HampaBieHa Ha MPEOJOJEHUE TPYAHOCTENM B OCBOCHHUU
coJlepskaHMsl TporpaMmel o mnpeamery. CopepaHue U OpraHuzalus y4eOHOro
IpoLEecca aAanTUPOBAaHA C YUETOM CIEAYIOLIUX 0COOEHHOCTEeH 00y4a0IIMXCH:

. HEJIOCTaTOYHAasl TO3HaBaTelbHasi AaKTUBHOCTb B COUYETAHUU C OBICTpOH
YTOMJISIEMOCTBIO U UCTOIIAEMOCTBIO;
. HE3PEJIOCTh YMOLIMH, BOJIU, IOBEACHUS;

. OrpaHUYEHHBIN 3amac oOIINUX CBEJICHUN U MIPEACTaBICHUI;



OenHbI’ CJIOBapHbBIN 3armac, Hec(hOPMUPOBAHHOCTh HABBIKOB
WHTEJUICKTYaIbHOMN JesTeIhHOCTH;

. TPYIHOCTHU CJIOBECHO-JTOTMUECKUX OIEPALIHA;

. HEJ0CTaTOYHOCTh CIIyXOBOTO, 3pUTEIILHOTO BOCIIPUATHS,
MPOCTPAHCTBEHHOT'O CUHTE3a, JOJTOBPEMEHHON M KPATKOBPEMEHHOMN aMSATH;

. OTCYTCTBHUE YMEHHSI HCIOJIb30BaTh BCIIOMOTaTElbHbIE CpEACTBA IS
3alOMUHAHUSI; HEYCTOMUYMBOE BHUMAaHUE, MaJIbIii O0BEM MaMsITH;

. 3aTpyIHEHUS MPU BOCITPOM3BEACHUU y4eOHOr0 MaTepraa;

. HecOpMUPOBAHHBIE  MBICIIMTENIbHBIE  Oomepanuu  (aHajau3,  CHHTE3,
CpPaBHEHUE);

J0JITasi NePEeKIIF0YaeMOCTh ¢ OTHOTO BUJIA ACSTEIbHOCTU Ha JPYTOi;

IUI0XO Pa3BUTHIE HABBIKA YCTHOW U MHUCbMEHHOW PEYH.

VY ob6yuaroruxcs ¢ 311P coxpansieTcs HeocTaToYHAas MEeTICHANIPABICHHOCTh
NEeATENbHOCTH, TPYIHOCTH  COCPENOTOYEHMS W YACpXKAHUA  aJIrOpuTMa
BBITTOJIHAEMBIX Y4€OHBIX NEHCTBHUI, HEYyMEHUE OPraHU30BaTh CBOE pabouee BpeMmsl.
OtMeyaroTcs TPYyJHOCTH IMPH CaMOCTOSATEIbHOW OpraHu3aluuy y4eOHOH paOoThl,
CTpEeMJIEHHE M30€XaTh YMCTBEHHOW Harpy3ku U BojeBoro ycwims. Jus
noapocTkoB ¢ 3I1P xapakTepHO OTCYTCTBUE CTOMKOrO MMO3HABATEILHOIO HHTEpECa,
MOTHBAllMM JIOCTH)KEHHSI PE3yJIbTaTa, CTPEMJIEHUS K IOUCKY HH(pOpMaluud H
YCBOCHMIO HOBBIX 3HAHUU.

VYueOnast MmotuBanus y mkoibHUKOB ¢ 3IIP ocTaercs He3pesnoi, coOOCTBEHHO
y4eOHbIE MOTHUBBI (POPMUPYIOTCS C TPYAOM U HEYCTOWYUBBIE, UX HHTEPECYET
OoJbllle BHEIIHAS OIIEHKA, a HE caM pe3yJIbTaT, OHU HE MPOSBISIOT CTPEMJICHUS K
YJIYUIIEHUIO CBOMX YYEOHBIX TOCTHKEHHM, HE MBITAIOTCS OCMBICIUTH padoTy B
LIEJIOM, TTOHSTh MPUYUHBI OLTHOOK.

Pabotocnioco6HoCTh 1KOILHUKOB ¢ 3IIP HepaBHOMepHa M 3aBUCUT OT
XapakTepa BhINOJHSAEMbIX 3aJaHuid. OHU HE MOT'YT JOJT0 COCPEAOTauynuBaThCS MPH
MHTEHCUBHON MHTEJUICKTYaJIbHOU HArpy3ke, y HUX ObICTPO HACTYIAET YTOMJICHHE,
IPECHIICHUE AEATENbHOCTHIO. [Ipy HanmpsHKEHHOW MBICIUTENBHOU AESITEIbHOCTH,
yJaliuecs HE COXpaHSIT MPOJYKTUBHYIO PabOTOCHOCOOHOCTh B TEUEHHUE BCETO
ypoka. IIpy BBINOJHEHUH 3HAKOMBIX Y4eOHBIX 33JaHU, HE TPeOYIOIKUX BOJIEBOTO
yeunusi, noapoctku ¢ 3IIP moryr ocrtaBaThCsi paOOTOCIIOCOOHBIMHU 10 KOHIIA
ypoka. OcoOEHHOCTH OCBOEHHUSI yueOHOrO0 Marepualia CBA3aHbI C HEPaBHOMEPHOU
00y4aeMOCTbI0, 3aMEJUICHHOCTHIO BOCHPHUATHS H  IepepaboTKoil  y4ueOHOi
UH(pOpMaIH, HETPOYHOCTh CJIEJOB MIPH 3allOMUHAHUN MaTepuana.

Hns oOywaromuxcss ¢ 3IIP xapakTepHbl TPYyIHOCTH YCBOEHHUS U
OIEPUPOBAHMS MOHATUSMH, C TPYJAOM 3allOMUHAIOT omnpexaenenus. [logpocTku c
3IIP mpoayKTMBHEE yCBaMBalOT MaTEpHUall ¢ ONOPOM HA aJIrOPUTM, BU3YaJIbHOU
MO/JIEP>KKOM, HATMYUEM CMBICIIOBBIX CXEM.

[[IxonpHukam ¢ 3I[IP cinoxkHO cAenaTh  ONOCPEOBAHHBIA  BBIBOJ,
OCYIIECTBUTh IPUMCHECHUE YCBOCHHBIX 3HAHWW B HOBOM cuTyamuu. HaOmromaercs
3aTpyJHEHWE TOHUMAHUA HAyYHBIX TEKCTOB, UM CIJIO)KHO BBIACIIUTH TJIABHYIO
MBICJIb, pa30UTh TEKCT Ha CMBICJIOBBIE YaCTH, U3JI0KUTh OCHOBHOE COZIEpKaHMUE.



[Iponecc 0OyueHus TakUX MIKOJbHUKOB UMEET KOPPEKIIMOHHO-Pa3BUBAIOITUN
XapakTep, HalpaBJICHHbIA Ha KOPPEKIMI0 UMEIIUXCA Yy 00yJarommxcs
HE/IOCTAaTKOB B pPa3BUTHUH, NPOOEJOB B 3HAHMSIX U ONHUpAEeTCd HAa CYOBEKTUBHBIM
OIBIT IIKOJBHUKOB U CBA3b C peanbHON >xu3Hbl0. ConmepkaHue OOydeHHs B
MpeajaraéMord MporpaMme IMEepecMOTPEHO TaK, 4TO (OPMUPOBAHHME 3HAHUU U
YMEHMI OCYIIECTBIISIETCS HA IOCTYITHOM JUISl IIKOJILHUKOB YPOBHE.

Koppexuuonnasi padora

OcHOBHbBIE HaIlpaBJIEHUS! KOPPEKIIMOHHON PaOOTHI:
* COBEpIICHCTBOBAHME HABBIKOB CBSI3HOW YCTHOM peyH, 0OOralleHue U yTOUHEHHE
CJIOBapHOIO 3aIraca;
* (opmupoBaHue ymeHus paboTaTh MO CIOBECHOW MHCTPYKLUHU, aITOPUTMY.
* KOPPEKLHS MBI MEJIKOW MOTOPUKH MpU paboTe ¢ KOHTYPHBIMU KapTaMH.
* KOPpEKIMs HETOCTATKOB PA3BUTHS NTO3HABATEIBHOM JAESITEIbHOCTH;
* KOPPEKIUs HAPYIIEHUH dYMOITMOHAIILHO-JIMYHOCTHOU c(hephr;
* KOppEeKLHS WHIANBUAYAIbHBIX IPOOETOB B 3HAHUSIX, YMEHUSAX, HABBIKAX.

Koppekuust otnenbHbIX (QYHKIMM TCUXUYECKOM JESTEIbHOCTH: pPa3BUTHE
CIIyXOBOTI'O U
3pUTENBHOIO BOCIPUATHA W Y3HABaHWS, 3PUTEIBHOM M CIyXOBOW NaMATH W
BHUMAaHUS.

Koppekimonnast paGota Tak >Ke HalpaBieHa Ha KOPPEKUHIO  00IIe

y4EOHBIX YMEHH,
HaBBIKOB U CHOCOOOB JIE€ATEIbHOCTH, IPUOOPETEHUE OIbITA:
*  HWCIHOJNB30BaHUS Y4YeOHHMKA, OPUEHTUPOBAHUS B TEKCT€ W WIUIFOCTPALUIX
y4eOHUKa,
* COOTHECEHHMsI COJIEP)KaHUs WIUTIOCTPATUBHOIO MaTepraja ¢ TEKCTOM Y4eOHUKa;
* CpaBHEHUs, 0000IIEeHUs, KIIacCU(PUKALINY;
* YCTaHOBJIEHHSI NPUYUHHO-CIEACTBEHHBIX 3aBUCUMOCTEM;
* [UIAHUPOBAHUS PaOOTHI.

Ha n3yuenne yuebHOro kypca «Anredpa» orsoautcsa 306 dacos: B 7 kiacce
— 102 4gaca (3 ygaca B Henento), B 8 kinacce — 102 ygaca (3 vaca B Heneno), B 9
kiacce — 102 gaca (3 vaca B Hezelno).



COJEPXAHUE OBYYEHUA
7 KIIACC

Yuciia 1 BBIYUCICHUSA

Jpobu OOBIKHOBEHHBIE W JIECATUYHBIE, TIEPEXO] OT OAHOWU (POPMBI 3aMKCH
npobeit k gpyroi. I[loHsTHEe palMOHAIBLHOTO YMCIA, 3alKCh, CpPaBHEHUE,
YIOPSAOYMBAHUE  PAIMOHANBHBIX 4YHCel. ApudmeTndyeckue ACHUCTBUS  C
palMOHAILHBIMU 4YKciaaMu. PemieHne 3aad u3 peaJlbHOM NMPAKTHKW HA 4YacTH, Ha
JIpo0H.

CreneHb ¢ HaTypaJbHBIM [IOKa3aTeleM: OIpeAeseHue, IpeodpazoBaHue
BBIpQKEHU Ha OCHOBE OMpEJEIICHUS, 3aUCh O0NbIIKUX yncen. [IpouenTsl, 3anuch
MPOLIEHTOB B BUJE ApoOU M ApoOU B BHUJE MPOLEHTOB. Tpu OCHOBHBIE 3aJaud Ha
IIPOLIEHTBI, pEIEHUE 3a/1a4 U3 PEAIbHOU IPAKTUKH.

[IpuMeHeHnEe TPU3HAKOB  JACIMMOCTH, pA3JIOKEHWE HA  MHOMKHUTEIU
HaTypaJbHbIX YHCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4HCIe MOpaAMas ©W  oOparHas
IIPONOPLUHOH AJILHOCTH.

AJuireOpaudecKkue BbIpasKeHUs!

IlepeMeHHBIE, YUCIOBOE 3HAYECHUE BBIPAKECHUS C IEPEMEHHOM. JlomycTuMbIe
3Ha4YECHUS NEpeMEHHBIX. [IpeacraBienne 3aBUCHMOCTH MEXy BEIMYNHAMU B BUJIE
dbopmynbl. Beraucnenns mo dhopmynam. [IpeodpazoBanre OYKBEHHBIX BHIPAKECHUIH,
TOXKJIECTBEHHO pPaBHbIE BBIPAKEHHUSA, MpaBuUiia MNpeoOpa3oBaHHUs CyMM U
POU3BENEHUH, IPABUIIA PACKPBITUS CKOOOK U TPUBEACHUS MOJOOHBIX ClIaraeéMbIX.

CBolicTBa CTENEHU C HATYypaJbHBIM IIOKA3aTEIEM.

OpnHowieHbl 1 MHOrOwIeHbl. CTerneHb MHOrousieHa. CloxeHne, BbIUMTaHuE,
YMHOXEHUE MHOTO4JIeHOB. @DOpMyibl COKPAIIEHHOTO YMHOXKEHUS: KBaJapar
CYMMBl W KBagpar pa3HocTH. Popmyna pa3HOCTH KBaapaToB. PaznoxkeHwue
MHOT'OYJIEHOB HA MHOHUTEIIH.

YpaBHeHUs ¥ HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHS, IMpaBWia MNpeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCHJIBHOCTb YPAaBHEHUM.

JInHerHOE ypaBHEHME C OIHOW IIEPEMEHHOW, YHUCIIO KOPHEW JIMHEWHOTO
YPaBHEHHUsI, pEIICHHE JMHEWHBIX YypaBHEHUU. COCTAaBICHUE YpPaBHEHHU 10
YCIJIOBHIO 3a/1a4i. Penienne TeKCTOBBIX 3a/1a4 ¢ IIOMOLIBIO YPAaBHEHU .

JluneliHOe ypaBHEHHE C JIByMS IIEpEMEHHBIMH U ero rpaguk. Cuctema IByX
JUHEWHBIX YpPaBHEHUW C JBYMs IIEpEMEHHBIMHU. PelleHne cucreM ypaBHEHHI
crocoOOM TMOACTaHOBKU. llpuMepsl perieHus TEKCTOBBIX 3aJady C MOMOUIbIO
CUCTEM YPaBHEHHUI.

DyHKUMHU



Koopaunara Touku Ha npsiMoil. YncioBble poMexxyTku. Paccrosinue mexmy
JIBYMSI TOUKaMU KOOPAMHATHOU MPSIMOHA.

[IpssMmoyronbHast cuctema koopauHatr, ocu Ox u (Oy. AOcuucca U OpJuHATA
TOYKH Ha KOOPJIUHATHOM TockocTu. [Ipumepsl rpagukoB, 3a1aHHbIX (HOpMYTIamMu.
Urenne rpadukoB peanbHbIXx 3aBUcuMocTed. [lonarue Qynknuu. [padux
¢byukiuu. CroiictBa GhyHkiui. Jlunennas gynkmaus, e€ rpaduk. I'paduk hyHKIMN
y = [x|. I'padmyeckoe peiieHne JIMHEHHBIX ypaBHEHHUH W CHUCTEM JIMHEWHBIX
YpaBHEHHUM.

8 KVIACC

Yuciia v BBIYUCTCHUS

KBagpatHeiii koperb u3 uucna. [loHstue 00 HppalMOHATILHOM YHUCIE.
JlecsiTuuHble TpUOIMKEHUST UPPALMOHATIBHBIX yuces. CBoicTBa apu(MeTHIECKUX
KBaJIPaTHBIX KOPHEHN U UX MPUMEHEHHE K MPe0Opa30BaHUIO YHCIIOBBIX BBIPAKCHHIMA
Y BBIYUCIIEHUSAM. J[eMICTBUTEIbHBIE YUCIIA.

CreneHb ¢ LenbIM MOKa3aTesieM U e€ cBoiicTBa. CTaHaapTHAs 3alIUCh YKCIA.

Anre0Opanyeckue BbIpaKeHUIAATreOpanyecKkue BbIpaskeHust

KBagparHelii  TpEXWIEH, pa3JIOKEHHUE KBAagpaTHOIO TPEXWIEHA Ha
MHOXUTEIH.

AnreOpanueckast apoOb. OCHOBHOE CBOWMCTBO anreOpandyeckod ApoOu.
CrnoxeHue, BbIYMTAHHE, YMHOXKEHUE, JeJeHUE aireOpanueckux ApoOeit.
PanonanbpHbIe BRIpOXKEHUS M KX TTPEo0Opa3oBaHuE.

VYpaBHEHMS 1 HEPABEHCTBAY PABHEHHS U HEPABEHCTBA

KBagpaTtHoe ypaBHeHue, ¢GopMmyaa KOpHEH KBaJpaTHOrO ypaBHEHMUS.
Teopema Buera. Pemienue ypaBHeHUI, CBOASIIMXCA K JIMHEMHBIM U KBaJAPATHBIM.
[IpocrTeiiue 1poOHO-paIioHaIbHbIE YPAaBHEHUS.

['paduueckass uaTEpnpeTauss ypaBHEHUN C IBYMsI MIEPEMEHHBIMU U CUCTEM
JMHEUHBIX YpPAaBHEHUM C JBYMs NepeMeHHbIMU. [IpuMmepbl pemeHus cucrem
HEJIMHEWHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMM.

Pelienue TeKCTOBBIX 3a/1ay alNredpanyeckuM CrocoOOM.

YUucnoBble HEpAaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO € OJHOW IEPEMEHHOM.
PaBHOCWIIBHOCT, HEpaBEeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucrtemMbl TMHENHBIX HEPABEHCTB C OAHOW MEPEMEHHOM.

OyHKINN PYHKI AT

[lonsatue Qyukuuu. OOnacTh oONpeneNeHuss U MHOXKECTBO 3HAYCHUU
¢yaxuuu. CnocoObl 3ajaHus (PyHKLIMMA.

I'padux ¢dyaknuu. Urenne cBoiictB ¢QyHkiuu 1mno e€ rpaduky. [Ipumeps
rpadukoB GyHKIHMA, OTPAXKAIOIUX peabHbIE MPOIIECCHI.



OYHKINK, OMUCHIBAIONIME TPAMYI0O W OOpaTHYIO MPONOPIIUOHATBHBIC
3aBHCHMOCTH, X rpaduku. OyHkuun y = x2, y = x3, y = \x, y=|x|. ['padudeckoe
pellIeHre YpaBHEHUN U CUCTEM ypaBHEHUH.

9 KJIACC

Yucaa 1 BBIYMCICHUS

PannonanbHbie 4mclia, UppalioHAIbHBIE YHMCIA, KOHEUYHbIE U OECKOHEYHbBIC
JecITUYHbIE ApoOH. MHOXKECTBO IEWCTBUTENbHBIX YHCE, AEHCTBUTEIbHBIC YHCIIA
KaKk OCECKOHEYHBbIE HeCITUYHbIE JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEXK1Y MHOKECTBOM JIEMCTBUTEIBHBIX YUCEI U KOOPAMHATHOW MPSIMOM.

CpaBHeHUE JEHCTBUTENBHBIX 4YHUCEN, apuMeTHdyecKkue JeHUCTBUSA C
JNEUCTBUTEIIbHBIMU YHCIIAMMU.

Pa3mepbl 0OBEKTOB OKpPYXKAIOLIETO MHPA, JUIMTEIBHOCTh IIPOLIECCOB B
OKPYKaroIIEM MUPE.

[TpubamxEHHOE 3HAYECHUE BEIMUUHBI, TOYHOCTh NpUOIMKeHus. OKpyrieHue
yucen. [Ipukuaka v olleHKa pe3yabTaTOB BIYUCICHUMN.

YpaBHeHHsI M HEPAaBEHCTBA

JluneintHoe ypaBHeHue. PenieHre ypaBHEHNM, CBOASAIIMNXCS K JIMHEUHBIM.

KBanpatHoe ypaBHeHue. PelieHne ypaBHEHUI, CBOIAIIMXCS K KBaJAPATHBIM.
bukBanparHoe ypaBHeHue. [IpuMepsl pemieHnst ypaBHEHH TPETbEU M YETBEPTOU
CTEIICHEN PA3JIOKEHUEM HA MHOKHUTEIH.

Pemenue npoOHO-pallMOHaNbHBIX YpaBHEHUU. PelieHune TEKCTOBBIX 3adad
anreOpanyeckuM METOJIOM.

VYpaBHeHue ¢ ABYyMsI MEpEeMEHHbIMU U ero rpaduk. PemeHue cucreM IBYX
JIMHEVHBIX YPaBHEHUM C ABYMs IIEpEMEHHbIMU. Perenne cucreM AByX ypaBHEHUH,
OJTHO W3 KOTOPBIX JHHEHHOe, a JApyroe — BTOpod cremeHu. [ 'padudeckas
WHTEPIPETAIM CUCTEMbI YPABHEHHM C IBYMS IIEPEMEHHBIMU.

Pemenne TEKCTOBBIX 3a/1a4 anreOpandecKuM CrIoCOOOM.

YucnoBble HEPAaBEHCTBA U UX CBOWCTBA.

PemieHne MHEWHBIX HEPABEHCTB C OJHOM IEPEMEHHOW. PelieHune cucrem
JMHEWHBIX HEPAaBEHCTB C OJHOM mnepeMeHHoM. KBanpaTHble HepaBEHCTBA.
I'paduueckass wHTepnperanis HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMS
MIEPEMEHHBIMM.

OyHKIMNPYHKINH

KBagparnunas dynkuus, e€ rpaduk u cpoiictBa. Ilapabona, koopauHaThl
BEPILIUHBI Tapad0JIbl, 0OCb CHMMETPUHU MTapadOoJIbL.

I'padukn byuxumit: v =kx, y=kx +b, y=k/x, y=x3, y=Vx, y= x|, u ux
CBOMCTBA.



UucnoBele  mOCIEI0BAaTENbHOCTUYMCIOBbIE  MOCAEI0BATEJIbHOCTH U
nporpeccuu

[loHsATHE YHCIIOBOM TMOCIEIOBATENIBHOCTH. 3aJaHUE TOCIIEI0BATEIbHOCTH
PEKYppEHTHOM (popMyIon U HopMysIoii #-ro YieHa.

Apudmernueckass U reoMmerpuueckass mporpeccuud. PopMysbl n-TO UJieHa
apuPMETHIECKON 1 T€OMETPUYECKON MTPOrPECCUii, CYMMBI IIEPBBIX 71 YJICHOB.

N300pakenne 4ieHOB apu(METHUECKOW M TEeOMETPUUYECKOW MPOrpecCHid
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTHU. JIMHEMHBIN U 3KCIOHEHUHUAIBHBIA POCT.
Ci10’kHBIE TPOLEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbI

JInyHOCTHBIE Ppe3yJbTaThl OCBOCHHUS NPOrpaMmbl  y4eOHOro Kypca
«AnreOpay» XapakTepU3yIOTCS:

1) maTtpuoTu4ecKkoe BOCIUTAHUE:

[POSIBJIEHUEM HHTEpeca K IPOLUIOMY M  HACTOSLIEMY POCCHUUCKOU
MaTE€MaTUKH, LEHHOCTHbIM  OTHOUIEHHWEM K JOCTH)KEHHAM  POCCHUHCKHUX
MaTEMaTUKOB M POCCUMCKOM MaTeMaTHUYEeCKOW IIKOJIbI, K HCIIOIb30BAHUIO ITUX
JOCTHKEHUI B IPYTUX HayKax U MPUKIAIHBIX chepax;

2) rpaskaaHCKoOe U AYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHHUIO 00SI3aHHOCTEHN IpakJlaHWHA U PeaIn3alliu €ro
mpaB, TMPEACTaBICHHEM O MaTEeMaTHYeCKUX OCHOBaX (YHKIMOHUPOBAHHUS
pa3IMYHBIX CTPYKTYp, SBJIEHUM, IPOLENYp TPakJIaHCKOTO 0o0lecTBa (Hampumep,
BBIOOPBI, OITPOCHI), TOTOBHOCTBIO K OOCYKJIEHUIO 3TUYECKHUX MPOOJIEM, CBSI3aHHBIX
C TPAKTUYECKUM NPUMEHEHUEM JOCTHKEHUN HayKd, OCO3HAHUEM Ba)KHOCTH
MOPaJIbHO-3TUYECKUX IPUHIIUIIOB B IEATEIILHOCTH YYEHOTO;

3) TpyAOBOE BOCIIUTAHUE:

YCTAaHOBKOM Ha AaKTHBHOE YYacTHE B pEUICHUM MPAKTHYECKUX 3a]ad
MaTE€MaTUYeCKOM HaNpaBIE€HHOCTH, OCO3HAHHWEM BaXKHOCTH MAaTEMATHUYECKOIO
o0pa3oBaHUsl Ha MPOTSHKEHUHM BCEW KM3HM MJIsl YCIEIHOM mpodeccuoHaIbHOM
JESITEIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUU, OCO3HAHHBIM BBIOOPOM H
NOCTPOCHUEM MHIMBUIYAIbHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX UHTEPECOB U OOILECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYecKOe BOCIIUTAHUE:

CHOCOOHOCTBIO K OMOLMOHAIBHOMY M O3CTETHMYECKOMY BOCHPUSATHIO
MaTeMaTHUYeCKUX OOBEKTOB, 3a/ay, PEUICHHM, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI' O MO3HAHMSA:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4yHBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHSI YEJIOBEKA, MPUPOIBI U
oOmiecTBa, MOHUMAHUEM MaTEMAaTUYECKOM HayKh Kak c@epbl YeIOBEUeCKOu
JEATENBHOCTH, ATANOB €€ pa3BUTHS M 3HAYMMOCTH JUI Pa3BUTHs LIMBUIM3ALMUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MAaT€MaTU4YECKOM KYJIbTYpOH KakK CpPEeJCTBOM
NO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEHIIMMHU HABBIKAMHU MCCIIENOBATEIbCKOM
NEeSTEeNbHOCTH;



6) ¢usuyeckoe BocnmUTaHUe, GOPMHpPOBAHHE KYJIbBTYPbI 310pPOBbS H
3MOLHMOHAIBHOIO 0JIAT OIOJIYYHS:

TOTOBHOCTBIO MPUMEHSITh MaTEMaTUYECKHWE 3HAHUS B HMHTEPECax CBOETO
30pOBbSl, BEIEHHUS  3/J0pOBOro  oOpaza KM3HM  (370pOBOE  IHTAHUE,
cOQIaHCUPOBAHHBIA PEXUM 3aHATUA W OTIbIXa, peryisipHas Quanyeckas
aKTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HAaBbIKa pEQIIEKCUH, NPU3HAHUEM CBOETO
IpaBa Ha OUIMOKY M TaKOTO K€ IpaBa IpYyroro 4eJoBeKa;

7) 3K0JI0TMYeCKOe BOCIIUTAHME:

OpUEHTAlMEN HAa MPUMEHEHHE MATEMATHYECKUX 3HAHMUM JUUIS PEIIEeHHs 3a1a4
B 00JaCTH COXPAHHOCTH OKpY’Kalolleld Cpeabl, IUIAHUPOBAHUS TOCTYIKOB H
OLICHKM WX BO3MOJXKHBIX IIOCJIEICTBHI I OKPYXKAroLIEeH Cpeabl, OCO3ZHAHHEM
r100aIbHOr0 XapakTepa 3KOJOTHYEeCKUX MPOoOJieM U MyTel UX pelIeHus;

8) ajanranus K M3MEHAIOIMMCS YCJOBHUSIM COLMAJBLHOH M NPUPOIHOI
cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCIIOBHSIX HEONPEAECNEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTU Y€pE3 MPAKTUUYECKYIO JESITEIbHOCTh, B TOM YHCIIE
YMEHUE YYUTBCS Yy APYrUX IIOJEH, MpHOOpeTaTh B COBMECTHOM NEATEIbHOCTH
HOBBIC 3HAHMSI, HABBIKM Y KOMIIETEHIIUN U3 OIBITA IPYTHX;

HEOOXOJIUMOCThI0O B (OPMHPOBAHWM HOBBIX 3HAaHUM, B TOM YHCIE
(GopMynupoBaTh UIEH, MOHATHUS, TUIIOTE3bl 00 00BEKTaX U SBJICHUSIX, B TOM YHCIE
paHee HEU3BECTHBIX, OCO3HaBaThb JACPUIUTHI COOCTBEHHBIX 3HAaHUH U
KOMITETEHTHOCTEMW, IIJIAHUPOBATH CBOE Pa3BUTHUE;

CIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CUTYallMlO, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0O KaK BbI30B, TPEOYIOIIUMHA KOHTPMEpP, KOPPEKTHUPOBAThH
OpUHUMAaeMble peleHUs U AeUcTBUs, (OPMYTUPOBATH M OLIEHUBATH PUCKH U

MOCJIC/ICTBUS, (POPMUPOBATH OIIBIT.
METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

Ba3oBble Jornueckue aeMcTBUs:

*BBIIBISITh M XapaKTEPHU30BaTh CYLIECTBEHHBIE MPU3HAKKM MaTeMaTHYECKUX
OOBEKTOB, TOHATHI, OTHOLIEHUH MEXIy MOHATHAMH, (OPMYIUPOBAThH
ONpEACNICHUs]  MOHATUM, YCTaHABJIMBaTh  CYIIECTBEHHBId  IPU3HAK
KJIacCU(UKAIMU, OCHOBaHUS i1 OOOOIIECHHUS U CpPaBHEHUS, KPUTEPUU
IIPOBOAMMOr O aHAJIN3a;

e BOCIIpUHUMATh,  (popMylInpoBaTb W  NpPeoOpa3oBbIBATH  CYKJIECHUS:
YTBEpAMUTENbHbIE U OTpULATENbHbIE, €AMHUYHBIE, YacTHblE M 0OIIue,
YCIIOBHBIE;



* BBISIBIISITD MaTeMaTUYECKUe 3aKOHOMEPHOCTH, B3aMMOCBSI3U u
npoTtuBopeursi B (akTax, JaHHBIX, HAOJIOJCHUSX U YTBEPKICHUSX,
npenjaratb  KpUTEPUH IS BBIABICHUS  3aKOHOMEPHOCTEH W
IIPOTUBOPEUHNIL;

eJICTIATh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX U
VHAYKTUBHBIX YMO3AKJIFOUYCHUH, YMO3AKIIFOUEHHUM 110 aHAJIOTUH;

e pa3buparh JOKa3aTEIbCTBA MATEMATHUYECKUX YTBEPXKICHUM (TMpSAMbBIE U OT
MPOTUBHOTO), MPOBOAUTH CaMOCTOSITEILHO HECJIOKHBIE JOKa3aTelbCTBa
MareMaThudeckux (haKkToB, BBICTpAWBATH aPryMEHTAIMI0, TPUBOIUTH
MPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BBIOMPATh CHOCOO perieHus y4eOHOW 3amaund (CpaBHHBATh HECKOJBKO
BapUAHTOB pEIICHUS, BBIOMpATh HaWOOJNEe TOAXONAIMUNA C YIETOM
CaMOCTOSITEJIbHO BBIJIETICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarebCKue 1eiiCTBUA:

* ICTIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUNA HHCTPYMEHT IO3HAHMS,
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOIIHNE MPOTHBOpPEUHE, MpodIeMy,
CaMOCTOSITEJIHO YCTaHaBIMBAaTh HWCKOMOE U JaHHOe, (HOPMHUPOBATH
TUI0TE3Y, apryMEHTHUPOBATh CBOIO MO3UIINIO, MHEHUE;

e IPOBOJAUTL MO CAMOCTOSITEIbHO COCTAaBICHHOMY TIUIAHY HECJIOXHBIN
DKCIIEPUMEHT,  HEOOJbIIOE  HCCJIENOBaHWE MO  YCTAHOBJICHHIO
OCOOCHHOCTEH MAaTEMaTUYECKOr0 OOBEKTa, 3aBUCHMOCTEH OOBEKTOB
MEX]Ty COOOM;

e CAMOCTOSTEJIbHO (POopMyNnupoBaTh 000OIIEHUSI U BBIBOJABI MO pe3yibTaTaM
MPOBEACHHOTO HAOJIIOACHUS, HMCCIIECIOBAHUS, OIEHUBATh JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3YyJIbTAaTOB, BHIBOJOB U 000OIIEHNUI;

 IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TakKe BBIJBUTATh
MIPENNONIOKEHHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanueii:

*BBISIBIISITh HEJIOCTATOYHOCTh U H30BITOYHOCTH HMH(MOpPMAIUK, JTaHHBIX,
HEOOXOIMMBIX JIJISl PEeIICHUS 33]1a4u;

e BHIOMPATh, aHAJIU3UPOBATh, CHUCTEMATHU3UPOBATh M HUHTEPIPETUPOBATH
uH(OPMAITIIO Pa3IMYHBIX BUIOB U (POPM TpECTABICHUS;

eBBIOMPATh (OpMYy TIpencTaBliieHUsS WHHOPMAUA W  HWLIFOCTPUPOBATH
peliaeMble 3a7aud CXeMaMu, JuarpaMMaM#, HWHOM Trpapukod U HX
KOMOMHAIUSIMU;

¢ OIICHUBATh HAA&KHOCTh HWH(MOpPMAIMU MO KPUTEPUSIM, TNPEIIOKEHHBIM
yauTesieM uin chopMyJIUPOBAHHBIM CAMOCTOATENBHO.

KoMMyHuUKaTHBHBbIC YHUBEPCAJIbHbIC Y4eOHbIC 1eiiCTBUA:



e BOCIIPUHUMATh U (POPMYITUPOBATH CYXACHHUS B COOTBETCTBUH C YCIOBUSIMU
U LeIsIMU OOLIEHUs, SCHO, TOYHO, TPAMOTHO BBIpAXXaTb CBOIO TOYKY
3peHusl B YCTHBIX U MHUCbMEHHBIX TEKCTAX, JaBaTh MOSCHEHHS MO XOAY
penieHus 3a1a4i, KOMMEHTUPOBATh MOJIYYEHHBIN Pe3yibTarT;

*B X0/I€ OOCYXXJE€HUS 3a7aBaTh BOIPOCHI MO CYILECTBY OOCYKIa€MOH TEMBI,
poOJIeMbl, pElIaeMoi 3a7a4u, BHICKa3bIBAaTh UJICU, HAIICJICHHBIE HA MTOUCK
PELICHHS], COIOCTABJISITH CBOM CYXKACHUS C CYXKICHUSMH JIPYrHX
YYaCTHUKOB JMAJOra, OOHapyXKMBaTh pPa3IMUUe€ W CXOJCTBO IO3UIIMM, B
KOppeKTHOM popme hopMynupoBaTh pa3HOTIACHsl, CBOM BO3PAXKEHUS;

e IPE/ICTABIISITh PE3YIbTAThl PEUICHUS 3aJ]a4M, SKCIIEPUMEHTA, UCCIEI0BAHMUS,
MPOEKTa, CaMOCTOSITEbHO BBIOMPATh (pOpMaT BBICTYIUIEHUS C YYETOM
3aj1a4 MPEe3eHTALUN U OCOOCHHOCTEH ayIUuTOpUH;

e [IOHMMAaTh U MCIOJIb30BaTh MPEUMYIECTBA KOMAHAHOW ¥ WHIHUBHAYaJIbHON
paloThI P pelIeHNH Y4eOHbIX MaTEeMaTHUYECKHUX 3a7ay;

e IPUHUMAThH LIE€JIb COBMECTHOW JEATENIbHOCTH, IUIAHUPOBATH OPTraHU3ALUIO
COBMECTHOM paboOThI, pachpeneisTh BHABI pPadOT, IOTOBAPUBATHCA,
00CYXXJIaTh TPOIECC U Pe3yJIbTAaT padOTHI, 0000IIaTh MHCHHSI HECKOJIBKHUX
JIIOJIEH;

ey4yacTBOBaTb B TIpPyHHoOBBIX QopMax paboTel (0oOcyxaeHus, OOMEH
MHEHUSIMU, MO3TOBbIE IITYPMbl M JPYrH€), BBINOJHSATH CBOIO YacTb
pabOThl U1 KOOPAMHUPOBATH CBOU JIEUCTBUS C APYTMMHU YJIEHAMU KOMAaH/IbI,
OLICHMBATh KauyeCTBO CBOET0 BKJAaJa B OOLIMH MPOAYKT MO KPUTEPUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aHMOJICHCTBHUSI.

PeryasiTuBHbIC YHUBEpCAJIbHbIC YUeOHBIC 1€l CTBUA
Camoopranuzaumsi:

¢ CAMOCTOSTEJIbHO COCTABJIATH IJIaH, JITOPUTM pELICHUs 3aladyd (WM €ro
4acTh), BBIOUpATh CIOCOO PEIHICHHS C YYETOM HMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEeHTUpPOBATb U KOPPEKTHPOBATH
BapUAHTHI PEIICHU ¢ YUETOM HOBOM MH(OpMAIIUH.

CaMOKOHTPO/Ib, 3MOLMOHATbHBIM HHTE/VIEKT:

e BIIQJIETh CIIOCOOAMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS MIpoIlecca U pe3yJibTara
pELICHHs] MaTEMaTUYECKOM 3a1a4H;

e IPEABUAETH TPYIHOCTH, KOTOPbIE MOI'YT BO3HUKHYTh IIPH PEILICHUH 3a]1a4H,
BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB,
HalJICHHBIX OIIUOOK, BBISIBICHHBIX TPYAHOCTEH;

* OLICHUBATh COOTBETCTBUE pe3yJbTaTa JAEATEIbHOCTH IOCTABICHHON LIEIU U
YCIIOBUSAM, OOBSCHATH MPUUYUHBI JTOCTHXKEHUS WM HEAOCTHKEHHS LEJH,
HaXOJUTh OLIMOKY, 1aBaTh OLEHKY NPHUOOPETEHHOMY OIBITY.

NPEAMETHBIE PE3YJIBTATBI



K koHmy oOyduenuss B 7 kKjaacce OOydaroIIMHCA MOJYYUT CIEAYIOIINE
MpeaIMEeTHBIC PE3yIbTaThI:

Yucnaa 1 BBIYMCICHUS

BrITIONTHATH, coYeTasl YCTHbIE W MHChbMEHHBIC MPUEMBI, apu(hMETUUCCKHE
JIEHUCTBUS C PAllMOHATILHBIMHU YHCIIAMU.

HaxonuTh 3HaueHWs YHWCIOBBIX BBIPAKEHUU, MPUMEHITh DPa3HOOOpa3HbIC
crocoObl W MPUEMBI BBIUMCICHUS 3HAYEHUN APOOHBIX BBIPAKEHUMU, COAEpIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE TPOOH.

[lepexoauts OoT omHOM (HOPMBI 3aMHMCHU YUCEN K APYroil (mpeodpa3oBbIBAaTh
JECSITUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO ACCATUYHYIO IPOOH ).

CpaBHUBATH U YIOPSAOUHUBATH PALIMOHATIBHBIE YHCIIA.

OKpyriasTh ynca.

BbITIONHATS TPUKUIKY U OILICHKY PEe3yJibTaTa BRIUUCICHUHN, OIICHKY 3HAUCHUI
YUCJIOBBIX BBIPAKCHHUI. BBIMOTHATH ACHCTBUS CO CTENEHSMH C HaTypajdbHBIMH
MOKAa3aTEeIISIMH.

[IpumeHsATH  NPU3HAKK  JCIMMOCTH, Pa3JIO)KEHHE Ha  MHOXHUTEIH
HATypaJIbHBIX YHCETL.

PemaTe mpakTUKO-OpUEHTUPOBAHHBIC 3a/Jaud, CBSI3aHHBIE C OTHOIIEHHUEM
BEJIMYWH, MPOMOPHUOHATIFHOCTEIO BEIUYHMH, MPOLEHTAMH, WHTEPIPETUPOBATD
pe3yNbTaThl pelIeHUs 3a7a4 ¢ YYETOM OTpaHUYCHHH, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX 0OBEKTOB.

Asre0OpauvecKkue BbIpasKeHUs!

Hcnonb30BaTh anreOpandyeckyrd TEPMUHOJIOTUIO U CHMBOJIMKY, TPUMEHSTH
e€ B IIpolecce OCBOCHUS y4eOHOro Marepuarna.

HaxonuTte 3HaueHHWs OYKBEHHBIX BBIPAKEHUN TpU 3aJaHHBIX 3HAYCHHSX
EPEMEHHBIX.

Boimonuath  npeoOpa3oBaHUsl — LEJNOr0  BBIPAXEHUS B MHOTIOYJIEH
MPUBEJICHUEM TIOJJOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.

BbIMONIHATE yMHOXEHUE OJHOYJIEHA Ha MHOTOWJIEH M MHOroudjieHa Ha
MHOTOYJICH, IPUMEHTH (POPMYIIBI KBapaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcCyIecTBIATh Pa3IO)KEHUE MHOTOYJIEHOB Ha MHOXHUTEIM C TOMOIIBIO
BBIHECEHUSI 32 CKOOKM OOIIEro MHOXWTENS, TPYINIUPOBKU  CJaraeMbix,
MpUMEHEHUs (POpMYI COKPAIEHHOTO YMHOXKEHUSI.

[IpumensTh mpeodpa3oBaHMsi MHOTOWICHOB JIJISl PEIICHUS Pa3IudHBIX 3a]1a4y
U3 MaTEMaTHKHU, CMEKHBIX IPEIMETOB, U3 PeaTbHON MPAKTHKH.

Hcnonp30BaTe CBOWMCTBA CTENEHEW C HATYPAJbHBIMU IIOKA3aTESIMHU IS
peoOpa3oBaHUs BBIPAKESHUM.

YpaBHeHus M HEpaABEHCTBA



Pemate nuHEHHBIE ypaBHEHHS C OJHOM IEPEMEHHOW, IMPUMEHSS IpaBUIIA
1epexoia OT UCXOJHOI0 YPAaBHEHMS K PaBHOCUIBHOMY eMy. IIpoBepsTs, saBisgercs
JIM YUCJIO0 KOPHEM YPaBHEHHS.

[TpumeHsaTh rpaguueckre METO/Abl IPU PELICHUH JIMHEHHBIX YPaBHEHUN U UX
CUCTEM.

[TonOGupaTe npuMepbl Map 4YHUCEN, SBIAIOIMIUXCS pPEIICHUEM JIMHEHHOro
YPaBHEHMUS C IBYMs IEPEMEHHBIMHU.

Ctpoutrb B KOOPAMHATHOM IUIOCKOCTH TpadUK JMHEHHOTO YpaBHEHUS C
IBYMsI TI€PEMEHHBIMH, MOJbB3YSICh TIpaQUKOM, NPUBOAUTH MPUMEPHl PELICHHS
YpaBHEHUS.

PemaTp cucreMbl BYyX JIMHEWHBIX YPAaBHEHMI C ABYMS IEPEMEHHBIMH, B TOM
qHclie TpapuuecKy.

CocTaBiaTe M pelIaTh JIMHEWHOE YPAaBHEHUE WM CHUCTEMY JIMHEHHBIX
YPaBHEHHM 110 YCIOBHIO 3aJa4d, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4H IOJy4YECHHBIN pPe3yJIbTaT.

DyHKUUH

N300paaTh Ha KOOPAUHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpAMHATaM, Jy4H, OTPE3KH, HUHTEPBAJIbI, 3alIMChIBATh YUCIIOBBIE IPOMEKYTKH HA
anreOpandecKoM si3bIKe.

OtMmedaTh B KOOPAMHATHOM IUIOCKOCTH TOYKHM IO 33JaHHBIM KOOPJHMHATAaM,
CTpOUTH TpaduKu TUHEUHBIX QYHKIUNA. CTpouTh rpaduK PyHKIUU Yy = |X|.

OnuceiBaTh C TOMOIIbIO (YHKUMH M3BECTHBbIE 3aBUCUMOCTH MEXKIY
BEIIMYMHAMU: CKOPOCTb, BpPEMs, pACCTOSIHME, II€HA, KOJIWYECTBO, CTOMMOCTb,
IPOU3BOJIUTEIBHOCTD, BpeMs, 00bEM pabOTHI.

Haxonutp 3HaueHue pyHKIMH 110 3HAYECHUIO €€ apryMeHTa.

[lonumate rpaduyeckuii cnocod MPEeACTaBICHUS W aHAM3a WHOOpMAINH,
U3BJICKaTh U MHTEPIPETUPOBATH NHPOPMALIUIO U3 TPAPHUKOB peabHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K koHny oOyuenuss B 8 kiacce oOydaroIIMiCA MOJYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

Yucaa 1 BbIYHMCICHUSA

Hcrnonp30BaTh HayanbHBIE IPEACTABICHUS O MHOXKECTBE JCHCTBUTEIBHBIX
YUCeN JUIsl CPAaBHEHUSA, OKPYIJICHHUS U BBIYMCICHUH, H300pakaTh IE€HCTBUTEIbHBIC
YHUCJIa TOYKAaMU Ha KOOPAUHATHOW MPSMOM.

[IpumeHsATh TOHATHE apU(PMETUYECKOTO KBAaIPATHOTO KOPHS, HAXOAHTh
KBaJpaTHbIE€ KOPHH, HCIOJB3Ys IPU HEOOXOAUMOCTH KalbKYJSITOpP, BBINOIHSTH
npeoOpa3oBaHusl BBIPAKEHUH, COAEpXKAIIMX KBaJpaTHble KOPHH, HCIHOJb3Ys
CBOMCTBA KOPHEM.



Hcnonb3oBaTh 3anmucy OOJBIIMX M MAaJIbIX YUCEN C MOMOIIBIO JECATUYHBIX
npobeii u creneneit yucna 10.

AJireOpauyecKkue BbIpasKeHUs!

[IpuMeHATP TNOHATHE CTENEHM C LEJIbIM  II0Ka3aTeleM, BBIIOJIHATH
npeoOpa3oBaHus BEIPAKEHUMN, COJIEPXKAIIMX CTENEHU C 1IEJIbIM MTOKa3aTeeM.

BBITIONHATE TOXKIECTBEHHBIE TMPEOOPa30BaHUs PAMOHATBHBIX BBIPAKCHHIM
Ha OCHOBE MpaBWJI AEHCTBUI HaJl MHOTOWIEHAMU U allre0panyecKUMH IpOOsIMHU.

PackiagpiBaTh KBaIpaTHBIN TPEXUIIEH HA MHOKUTEIH.

[TpumensaTs mpeoOpa3oBaHUs BRIPAKEHUHN JIJIS PEIICHHS PA3IMYHBIX 337a4 U3
MaTE€MaTUKH, CMEKHbBIX MPEAMETOB, U3 peaIbHOU MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

PemaTte nuHENHbIE, KBaJpaTHbIE YpPAaBHEHUS M pPalMOHAIbHBIE YpPaBHEHUS,
CBOJSIIMECS K HUM, CUCTEMBI JIBYX YPAaBHEHHH C IByMs MePEMEHHBIMHU.

IIpoBOAUTE MPOCTENIINE MCCIECAOBAHNS YPABHEHUN U CUCTEM YPaBHEHHH, B
TOM YHCIIE C TPUMEHEHUEM rpadUyecKux MpeCTaBlICHU (yCTaHABIMBATh, UMEET
JU ypaBHEHUE WJIM CHCTEMA YPAaBHEHHMI PELICHHUS, €CIM UMEET, TO CKOJBKO, H
npouee).

[lepexoauTh OT cioBecHOW (POPMYIMPOBKU 3aJauu K €€ anreOpanyeckoit
MOZIEIM C TIOMOUIBIO COCTaBJIEHUSI YPABHEHUS WJIM CHUCTEMbl YpaBHEHW,
MHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 33Ja4M IOITYYEHHBIN pe3yibTar.

[IpuMeHsATh CBOMCTBAa YMCIOBBIX HEPABEHCTB [JIi CPABHEHUs, OLICHKH,
pelarh JIMHEWHbIE HEPABEHCTBA C OJAHOM IEPEMEHHOW M UX CHUCTEMBI, /1aBaTh
rpaduyecKy0 WUTIOCTPALlMI0O MHOXKECTBA pELIEHUH HEpaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

DyHKUUH

[loHnmaTe U HMCMONB30BaTh (DYHKIIMOHAJIbHBIE TOHSTHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAUCHHUS), OMPEAENATh 3HAUeHHE (PYHKIHUH MO 3HAUYCHUIO
apryMeHTa, OIPEeesITh CBOMCTBA GYHKIIMH 1O €€ rpaduKy.

CtpouTth rpaguku 35eMeHTapHbIX QYHKIUI BUAA:

y=k/x, y=x2, y = x3,y = |x|, y = VX, OIHCBIBaTh CBOICTBA YHCIOBOW
dbyHKIIMH 110 €€ TpaduKy.

K xoHiy oOydeHuss B 9 kjacce oOydaromIMIiCS TOJYYUT CIEAYIOIIHE
MPEIMETHBIE PE3YJILTATHI:

Yucaa 1 BBIYMCICHUS

CpaBHUBATH U YIOPSAIOUUBATH PAIMOHATIBHBIC U UPPALIMOHATIBHBIE YHCIA.

BbIlonHATh  apu(METHYECKUe JACUCTBUS € palMOHAIbHBIMU YHCIAMHU,
coyeTass yCTHblE M THUCbMEHHbIE MPUEMBI, BBINOJIHATh BBIUKUCICHUS C
UPpAMOHAILHBIMU YUCIIAMH.



HaxomuTe 3HaueHUs CTENEHEH C UEeIbIMM II0KAa3aTelsIMU M KOPHEH,
BBIYHCIISATH 3HAYECHHS YHCIIOBBIX BBIPAYKEHUN.

OKpyriasTh JEHCTBUTEIbHBIE YMKCIIA, BBINOJIHATh NPUKUIKY pe3yibTara
BBIYHCIICHUI, OLICHKY YMCJIOBBIX BBIPAKEHUMN.

YpaBHeHUsI M HEPABEHCTBA

PemaTe nMHENWHBIE W KBaJpaTHbIE YpPaBHEHUS, YPaBHEHHMsI, CBOISILMECS K
HUM, NIpocTeiine JpoOHO-palOHAIbHBIE YPAaBHEHUS.

Pemare cucreMsbl ByX JMHEWHBIX YPABHEHHH C JBYMsI IEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHUI, B KOTOPBIX OHO YPABHEHUE HE SBISAETCS JTUHEHHBIM.

Pemiath TEKCTOBBIE 3a7adyd aIreOpPanvyecKUM CIIOCOOOM €  TOMOIIBIO
COCTaBJICHUS YPaBHEHUS WM CUCTEMBI IBYX YPABHEHUH C IBYMsI IEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIINE MUCCIAECAOBAHNS YPABHEHUN U CUCTEM YPaBHEHMH, B
TOM YHCJIE C IPUMEHEHUEM IpapUuecKuX MpeAcTaBIeHUN (ycTaHaBIMBAaTh, UMEET
JW ypaBHEHUE WM CHCTEMA YPAaBHEHMI DPELICHHUs, €CIM UMEET, TO CKOJBbKO, H
nmpouee).

PemaTte JMHENHbIE HEPAaBEHCTBA, KBAaJpaTHbIE HEPABEHCTBA, H300paKaTh
pElIeHHEe HEPAaBEHCTB HAa YMCIOBOM MPSIMOM, 3alMCHIBATh PEIICHHE C IMOMOIIBIO
CHUMBOJIOB.

Pemate  cHucTeMbl JIMHEWHBIX  HEPABEHCTB, CHCTEMbl  HEPABEHCTB,
BKJIIOYAIOIIME KBAJpaTHOE HEPABEHCTBO, M300pakaTh pEIIEHUE CHCTEMBbI
HEPABEHCTB Ha YKMCIIOBOM MPAMOM, 3aMHChIBATh PEIICHUE C TOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA TP PELIEHUM PA3JIMYHBIX 3a/1a4.

DOyHKUIMHU

PacnioznaBath (QyHKUMM H3y4yeHHbIX BHUAOB. lloka3piBaTh cXeMaTUYECKH

PacToJIOKEHNE Ha KOOPIWHATHOM TIOCKOCTH TpadukoB GyHKIHH BUaa: y = kx, y
=hkx+b y=kix y=ax2 +bx+c¢ y=x3 y=1x y = |x|, B 3aBHCHMOCTH OT
3HaYeHUI KO3(PPHUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIMIA.

Crpoutb M u300paxkaTb CXxeMaTH4YeCKH TpadUKH KBaJAPATUUHBIX (PYHKIIHM,
OIMHMCHIBATh CBOMCTBA KBAAPATUUHBIX (PYHKITHI IO UX TpaduKam.

PacrioznaBath kBagpaTHUHy0 (QYHKIHIO 10 (hOpMysie, TPUBOIUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIUN U3 pealbHOU KU3HU, PU3UKHU, TEOMETPUH.

YHucaoBble M0CJIe10BATEJIbHOCTH U NPOrpeccuu

PacriozHaBath apuMeTHuecKyl0 M TEeOMETPUUYECKYI0 TMPOTPECCUU TMpU
pPa3HbBIX crioco0ax 3aaHusl.

BbIMOAHATE BBIYKCIACHUS C  HUCIHOJb30BaHWMEM (OpMyT n-ro 4YjieHa
apuPMETHIECKON ¥ TeOMETPUUECKON MTPOTPECCUIA, CyMMBI MTEPBBIX N YJICHOB.

N3o0pakaTh 4Yj€HBI MOCIEIOBATEIBHOCTH TOYKAMU Ha KOOPAWHATHOU
IJIOCKOCTH.



Pemates 3amgaum, CBS3aHHBIC C YHCIOBBIMH ITOCIICIOBATEIBHOCTSIMH, B TOM
YHUCyIe 3a7a4d U3 pealbHOM JKM3HM (C MCIIOIh30BAaHHEM KaJIbKYIISTOpA, ITU(PPOBHIX
TEXHOJIOTHI1).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosnuecTBo yacos DJIEKTPOHHBIE
HanmeHoBaHue pa3iesioB H TeEM undpoBbie
Ne i/m P Konrpoabnbie | IpakTuueckue (acbp )
NMPOrpaMMbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
| Yucna u Beruucienus. PanimonaabHbIe )5 | bubmmoreka [JOK
yucna https://m.edsoo.ru/7f415b90
bubmorexa [IOK
2 Aunre6 27 1
FIFEOPATICCIHE BHIPANEHHA https://m.edsoo.ru/7f415b90
bubmmoreka [IOK
3 YPABHCHNUA H HEPABEHCTBA 20 ! https://m.edsoo.ru/7f415690
bubmumoreka [IOK
4 K . D 24 1
OopAuHATS! i rpacpuicit. yHicuii https:/m.edsoo.ru/7£415b90
bub6muorexa IJOK
> losTopenue u 0dodmenne 6 ! https://m.edsoo.ru/7f415690
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0



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

8 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne i/ Kontpoabnbie | IlpakTuueckue
NpOrpaMMbl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
bu6muoreka IJOK
1 4 .K 15
ucia 1 BeluuciaeHus. KpajpatHele KopHU https:/m.cdsoo.rw/7 f417af8
) Yucna u Beruncinenusa. CTeneHb ¢ IeabIM 7 but6mmoreka [JOK
[10Ka3aTeIeM https://m.edsoo.ru/7f417af8
3 Anredpanyeckue BbIpaKeHUS. 5 1 bubmmoreka LIOK
KBagpatHslii TpéxuiieH https://m.edsoo.ru/7{f417af8
4 AnreOpandecKue BhIpaKCHHUS. 15 ) bu6motexa [IOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie 15 | bubmmorexa [{OK
YpaBHEHHUS https://m.edsoo.ru/7f417af8
6 VYpaBuenus u HepaBeHCTBAa. CHCTEMBI 13 bubmotexa [JOK
ypaBHEHUN https://m.edsoo.ru/71417af8
bubmiorexa [IOK
7 0% .H 12 1
paBHeHUs 1 HepaBeHCTBa. HepaBeHcTBa hitps:/m.cdsoo.rw/7f417af8
bubmuorexa IIOK
8 O .0 5
YHKIHH. LICHOBHBIC TOHATIC https://m.edsoo.ru/7f417af8
but6moreka [JOK
9 o 4 9
yHKuaH. HTHCI0BEIC GyHKIHH https://m.edsoo.ru/7f417af8
bu6morexa IIOK
10 IT 0600 6 1
OBTOPEHHE 1 0DODIIEHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 5 0



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

9 KUIIACC

KoanuectBo yacos DJIEKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne i/ Kontpoabnbie | IlpakTudeckue
NpOrpaMMbl Bcero o0pa3oBaTesbHbIEC
padoTHhI padoThI
pecypcsl
| Uucna v Berurcienus. JleficTBUTEnbHbIC 9 bubmotexa [JOK
Yyycia https://m.edsoo.ru/7f419d08
5 VYpaBHEHUS U HEPABEHCTBA. Y PABHEHHUS C 14 1 bubmuorexa [JOK
OJITHOM IEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 14 | bubmmotexa [IOK
YpaBHEHUH https://m.edsoo0.ru/7f419d08
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1 ngi;;fg;ggﬁmwdog
bu6moreka [JOK
5 o 16 1
YHKLH https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
6 4 15 1
HCIIOBBIE MTOCTIEI0BATEIILHOCTH https:/m.cdsoo.rw/7f419d08
. [ToBTOpeHue, 0000IIeHNE, CHCTEMATH3AITUS 13 1 bubmioreka [IOK
3HAHUH https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0



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










YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYEHUKA

 Anrebpa, 8 kimacce/ Mepansik A.T'., TlonsikoB B.M.; mox penakiueit [logonsckoro
B.E., O01ecTBO C OrpaHUY€HHON OTBETCTBEHHOCThIO M31aTeNnbCKUii LIEHTP
«BEHTAHA-T'PA®y; AxunonepHoe odmiectBo «M3aarensctBo «IIpocBemnieHue»
» Anre6pa, 9 knacc/ Mepsnsak A.T'., [Tononckuii B.b., Axup M.C.; on
penakuueii [lononsckoro B.E., O011ecTBO ¢ OrpaHu4eHHON OTBETCTBEHHOCTHIO
Nznarensckuii neHTp « BEHTAHA-I'PA®»; AxuionepHoe o0111ecTBO
«3parenscTBO «IIpocBenienne»

» Maremaruka. AnreOpa: 7-i kiacc: 0a30BbIi YpOBEHb: YIeOHUK, 7 Ki1acc/
Makapserues 0. H., Munatok H.I'., Hemikos K.W. u apyrue; nox pen.

Tensxosckoro C.A., AkiinonepHoe oomiectBo «M3narensctBo «lIpocBemnienney

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJBHBIE PECYPCBI U PECYPCBI CETHU

NHTEPHET






