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HOACHUTEJIBHASA 3AIINCKA

Anrebpa sBIseTCS OJHUM M3 OINOPHBIX KYpPCOB OCHOBHOIO OOMIEro
o0pa3oBaHus. OHAa 00ECIIEYUBACT U3YUCHUE APYTUX AUCHUILIINH, KaK €CTE€CTBEHHO-
HAy4yHOrO, TaK M TYMaHMTapHOTO IIMKJIOB, €€ OCBOEHHUE HEOOXOIUMO st
MPOJIOKEHUsI 00pa30BaHus U B OBCEIHEBHOM *K13HU. PazBuTtue y o0ydaromuxcs
Hay4YHBIX TMPEJCTABICHUN O TMPOUCXOKJIECHUU U CYIIHOCTH alredpandecKux
a0CTpaKIii, CrIoco0e OTpaKEHUSI MaTEMaTHIECKON HayKOM SIBICHUI M MPOIIECCOB
B Mpupojiec W OOIIECTBE, POJM MATEMATUYECKOTO MOJIETUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PECHUS
Y Ka4yeCTB MBIIUICHHS, HEOOXOJUMBIX JJI a/IalTallid B COBPEMEHHOM HU(POBOM
obmectBe. M3ydeHnue anreOpbl oOecleYMBaeT pPa3BUTHE yMEHHS HaOIIOJaTh,
CpaBHUBaTh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIILUICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICHCTBUSI W BBIBOJBI,
dbopmyaupoBath yTBepxKaeHUsA. OCBOCHHUE Kypca aareophl 00ecieynBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUSI OOy4YaroUIUuXCsi: OHM MCHOJIB3YIOT JIEYKTHUBHBIE U
WHJyKTUBHBIE paccyXaeHusi, 0000IleHe U KOHKPETU3alrI0, abCTparupoBaHue u
anajoruto. OOyueHue  anreOpe  MOpPEANOJaraeT  3HAYUTENbHBIA  00BEM
CaMOCTOSITEJILHOM  JIEATENIbHOCTH O0YYaronIuxcsi, IMOATOMY CaMOCTOSTEIbHOE
pelieHue 3a7a4 sIBIseTCs peau3anuen 1eaTeIbHOCTHOTO MPUHIUIIA 00yUEHHUS.

B cTpykType mnporpammbl yueOHOTO Kypca «Ainredpa» sl OCHOBHOIO
o011iero 00pa3oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEIbHO-METOIUYECKUE
nuHun: «Yucna u BBIYUCIHEHUA», «ANreOpanueckue BBIPAKCHUS», «YPABHEHUS U
HepaBeHCTBa», «DyHkuuu». Kaxnas u3 3THX CoOJepkKaTeabHO-METOANYECKUX
JUHUN pa3BUBAETCA HA MPOTSHKEHUM TPEX JIET U3YUCHUS Kypca, B3AaUMOJICHCTBYS C
JpYTMMH €ro JuHuAMU. B xoxe wu3ydeHuss ydeOHOro Kypca oOy4aromumcs
MPUXOJIUTCSI JIOTUYECKH PacCyXJaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
a3bIK. B cBsi3M ¢ 3TUM B mporpamMmy ydeOHOro Kypca «Amnredpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEJACTaBICHHBIE BO BCEX OCHOBHBIX pazjeliax
MaTEeMaTHYECKOro 00pa30BaHUs M CIIOCOOCTBYIOIIME OBJIAJICHUIO 00YUYarOITUMHUCS
OCHOB  yHHMBEpPCAJbHOIO MaTemMaTthueckoro si3pika. ConepxaTenbHOM U
CTPYKTYpHOU OCOOCHHOCTBIO Yy4eOHOro Kypca «Aunredpa» sBIS€TCS €ro
WHTETPUPOBAHHBINA XapakTep.

Copepxanue JuHUM «Yucia W BBIYHACICHHUS» CIIY>)KUT OCHOBOM A
JaTbHEUINEro U3y4eHUs: MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTUIO y OOyHarOUIUXCS
JIOTUYECKOTO MBIILJIEHUS, JOPMUPOBAHUIO YMEHUS TOJIb30BATHCS AITOPUTMaMH, a
TaKke MPUOOPETEHUIO MPAKTHUECKUX HABBIKOB, HEOOXOAMMBIX ISl IOBCETHEBHOM
*U3HU. PazBUTHE MOHSTUS O YKUCJIE Ha YPOBHE OCHOBHOIO 00IIEro oOpa3oBaHUs
CBSI3aHO C PALMOHAIBHBIMM W HMPPALUOHAIBHBIMM YHUCIAMHU, (POPMHUPOBAHUEM



MPEJCTABJICHUN O JECUCTBUTEIBHOM 4YHCJE. 3aBEPIICHUE OCBOCHHUS YHCIOBOU
JIMHUHU OTHECEHO K CpeIHEMY 00I1IIeMy 00pa30BaHUIO.

Conep:kanue JByX alire0pandecKux JMHUM — « AIreOpandecKue BhIPaXKEHUSI»
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHUIO Yy OOYHAIOIIUXCS
MaTeMaTUYECKOro amrapara, HEoOXOAMUMOTO JJisi PEIICHHs 3a7ad4 MaTeMaTHKH,
CMEXHBIX TPEIMETOB M MPAKTUKO-OPHUEHTUPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOTO 00I1Iero oOpa3oBaHusi Y4YeOHBI Marepuaq TPYHIUPYETCS BOKPYT
pallMOHANBLHBIX BhIpAXKEHUH. Alredpa A1eMOHCTPUPYET 3HAUCHUE MATEMATHKU Kak
S3bIKa I8 TOCTPOEHUS MAaTEMATHYECKUX MOJIEJeH, OIMUCAHMUS MPOIECCOB U
SABJICHUM peadbHOro Mupa. B 3amaunm oOyueHust anreOpe BXOIAT TaKkKe
JNanbHEWIlee pa3BUTUE aJNTOPUTMHYECKOrO MBIIUICHUS, HEOOXOAMMOro, B
YaCTHOCTH, JJIsI OCBOGHHUSI Kypca UH(OpPMATHKH, U OBJIaJCHUE HaBbIKAMU
JNEAYyKTUBHBIX paccyxaeHuid. [IpeoOpazoBaHue cUMBOIBHBIX (HOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXKEeHHUsI, CHOCOOHOCTEHM K MAaTEMAaTHYECKOMY TBOPUECTRBY.

Conepxxanue GyHKIHMOHAIBHO-rpadUueCKON JTMHUM HALIEJIEHO HA MOJyYeHUe
oOyyaromuMucsl 3HaHUN O (PYHKIUAX KaK BayKHEWIlIe MaTeMaTHYeCKOW MOJEIn
JUTSL OTIMUCAHUSI M UCCIIEIOBAHUS pa3HOOOpa3HBIX MPOILIECCOB U SBJICHUN B MPUPOE
u obOmectBe. M3ydyeHue marepuana CrnocOOCTBYET Pa3BUTHIO Yy OOyYarOUIUXCS
YMEHUS UCTIOIb30BaTh Pa3IUUHbIE BHIPA3UTEIbHBIE CPEICTBA SI3bIKa MATEMATUKU —
CJIOBECHBIE, CHUMBOJIMUECKHE, rpaduueckue, BHOCUT BKJIaaA B (QOpMHpOBAHUE
MPEACTaBICHUN O POJIM MAaTEMATHUKHU B Pa3BUTUU LIUBUIN3ALNH U KYIbTYPBHI.

CormacHo yueOHOMY TmaHy B /-9 Kkimaccax wu3y4aeTcs YYeOHBIH Kypc
«Anrebpa», KOTOpPHIA BKIIOYAET CIEAYIOIIME OCHOBHBIE Pa3Jeibl COJIECPHKAHUS:
«Yucna u BBIUMCICHUS», «AnreOpanyeckue BBIPAKCHUS», «YpaBHEHUS U
HEpaBEHCTBa», «DYHKIIUN».

Ha w3ydenne yueOHOTO Kypca «Anredpa» orBoautcs 306 gacoB: B 7 Kiacce
— 102 ygaca (3 gaca B Hemeno), B 8 kiracce — 102 gaca (3 ywaca B Hexmeno), B 9
kiacce — 102 yaca (3 gaca B Hezelio).



COAEPKAHUE OBYUYEHUSA
7 KIIACC
Yucsia 1 BBIYUCICHUSA

JIpoOu OOBIKHOBEHHBIE U JIECSITUYHBIC, MEPEX0]l OT OJHOW (POpMBI 3aMUCH
npobeit k apyrod. IloHaTHe palMoOHAIBPHOTO YHCJA, 3alllMCh, CpPaBHEHHE,
YOOPSIIOYMBAHUE  PAIlMOHANBHBIX  yucel. ApudmMmeTudyeckue JeUCTBUS €
palMoOHaIbHBIMK YucliaMu. Pemenne 3a7a4y U3 peaibHOM MPAKTHUKHA HA 4acTH, Ha
IpoOHu.

CreneHb C HaTypaJbHBIM [OKa3aTelieM: oOIpeleieHue, npeoOpa3oBaHue
BBIpAKEHUI HAa OCHOBE OMPEIENICHUS, 3aMuch OoNbIIKnX uncen. [IporeHTsl, 3anuck
MPOILICHTOB B BUJE APOOU U IpoOU B BUJIE MPOLEHTOB. Tpu OCHOBHBIC 3aJa4u Ha
MPOLCHTHI, PEICHUE 3a7a4 U3 PEalbHON MPAKTUKHU.

[IpumeHeHne TPU3HAKOB  JEIMMOCTH, pPa30KEHUE HA  MHOXHUTEIH
HaTypaJbHBIX YUCEIL.

Peanbubie  3aBHCMMOCTHM, B TOM 4ucle TmpsMas W oOpaTHas
MPONOPIMOHATIBHOCTH.

AuredOpanyecKkue BbIpaKeHUA

[IepemeHHBIE, YUCIOBOE 3HAYEHUE BBIPAKEHUS C MEPEMEHHOM. JlomycTUMBbIE
3HAYEHHUs NepeMeHHbIX. [IpeacTaBienre 3aBUCUMOCTH MEXY BEJIMYMHAMU B BUJIE
dbopmyiibl. Beruucienus no ¢popmynam. [IpeoOpazoBanue OyKBEHHBIX BbIPAXKEHUH,
TOXKJCCTBEHHO pAaBHBIC BBIPAXKEHHUS, TMpaBwia NpeoOpa3oBaHUS CyYMM U
MPOU3BEICHUM, TPaBUJIa PACKPBITUS CKOOOK U MPUBEIEHUS MOI0OHBIX CaraeMbIX.

CBOJCTBA CTENEHU C HATYPAIBHBIM MMOKA3aTEIIEM.

OnHounensl © MHOrowieHsl. Crenenb MHOrouwieHa. CloxKeHHne, BBIYUTAHUE,
YMHOJKEHUE MHOTOUYIECHOB. @OpMylbl COKpPAaIEHHOTO YMHOXKEHUSA. KBaJpaT
CyMMBbl M KBagpaT pasHoctu. Dopmyna pasHOCTH KBagpaToB. PasnoxeHue
MHOTOYJIEHOB HA MHOYKHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YpaBHEHMS, IpaBWjia MpPeoOpa30BaHUs ypaBHEHUS,
PaBHOCUJIBHOCTh YPABHEHUM.

JIuHeiiHOe ypaBHEHHWE C OJHOM IEPEMEHHOM, YHUCIO KOPHEN JIMHEHMHOTO
YPaBHEHUs, pELUICHUE JIMHEHMHBIX ypaBHEHUM. (COCTaBl€HUE YpPAaBHEHUW IO
YCIOBHIO 3a7jauu. PenieHne TeEKCTOBBIX 3a/1a4 C MOMOIIbIO YPaBHEHU.

JIuneliHoe ypaBHEHHUE C JBYMs MepeMEHHbIMU U ero rpaduk. Cucrema ABYX
JIMHEMHBIX YPAaBHEHUW C JBYMsI IEPEMEHHbIMHU. PemieHne cucrtem ypaBHEHHUI
crocoOoM MoACTaHOBKHU. IIpumepnl pelnieHuss TEKCTOBBIX 3a7ad € IMOMOUIBIO
CHUCTEM ypaBHEHUM.

DOyHKUIUHA



Koopaunnara Touku Ha npsiMoi. YHCIIOBBIE POMEXKYTKH. PaccTosiHre Mexay
JBYMsI TOUKaMU KOOPAWHATHOM MPSAMOM.

[TpssmoyronbHast cuctema koopauHat, ocu Oxu Oy. AGcrucca W opauHaTa
TOYKU HAa KOOPJUHATHOU miiockocTu. [IpuMepsl rpadukoB, 3alaHHBIX POopMyIaMHu.
Urenue rpaduxoB peanbHbiX 3aBucumocted. llonstue ¢ynkuun. [paduk
dbynkuun. CoiictBa pynkuuii. Jluneitnas ¢ynkuus, e€ rpadux. ['padpux GyHkimum
y = |X|. I'padmyeckoe penieHne JITHHEWHBIX ypaBHEHWH W CHCTEM JIMHCWHBIX
YpPaBHEHUH.

8 KUIIACC
Yuciia v BHIYUCICHUSA

KBagpaTtueiii kopeHb u3 uucna. Ilonsitue o0 uppalMOHATIBHOM YHCIE.
JlecsaTruHble NpUOIMKEHHST UppALlMOHANbHBIX uncesl. CBoicTBa apu(METHUYECKHUX
KBaJpaTHBIX KOPHEH U UX MPUMEHEHHUE K MPeoOpPa30BaHUIO YNCIOBBIX BhIpaKEeHUN
Y BBIUHMCJICHUAM. JIeCTBUTEIbHBIE YK CIIA.

CreneHb € ENbIM MOKa3aTeneM u €€ cporicTa. CTanaapTHas 3alKUCh YNCTA.

AuredOpanvecKkue BbIpaKeHUA

KBagpaTHbiii  TpéxwieH, pa3lio)KEHHE KBAJpPAaTHOrO  TPEXWIEHA  HA
MHOXHUTEIH.

AnreOpanueckass JapoOb. OCHOBHOE CBOMCTBO aireOpanyeckoil apooOwu.
CnoxeHue, BbIYMTAHUE, YMHOXEHHUE, [I€JICHUE anreOpandeckux JApooeil.
PanrionanbHbie BhIpaXKEHHS U UX MpeoOpa3oBaHue.

YpaBHeHUA 1 HEPABEHCTBA

KBagpatHoe ypaBHeHue, QopMmyna KOpHEHl KBaJpaTHOTO ypaBHEHHS.
Teopema Buera. Peunienue ypaBHeHU, CBOASAIINXCS K JIMHEMHBIM U KBaJAPATHBIM.
[IpocTeiinme ApoOHO-palIMOHANIBHBIE YPABHEHUS.

I'paduueckas nHTEeprpeTanusi ypaBHEHUM C JBYMs IEPEMEHHBIMU U CHUCTEM
JIMHEMHBIX YPABHEHUM C JBYMs NEPEMEHHBIMU. [IpuMepbl pelieHuss CcHucTeM
HEJIMHEWHBIX YPAaBHEHUMN C IBYMSI IEPEMEHHBIMU.

Peliennie TEKCTOBBIX 3a/1a4 alreOpandyeckuM CrocoOoM.

UucnoBble HEPABEHCTBA U UX CBOKCTBA. HepaBEeHCTBO C OJIHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucreMbl IMHENHBIX HEPABEHCTB C OJHOW NMEPEMEHHOM.

DOyHKIUHA

[Tonstne ¢ynknuu. OO6nacTh omnpeAciaeHUs W MHOXECTBO 3HAYCHUU
¢byukiuu. CiocoObl 3ajaHus (PYHKIIHA.

I'paduk dynkuuu. Yrenune cBoiicTB GyHKIuU 1o e€ rpaduky. [Ipumeps
rpaduKoB QYHKIHHI, OTPAXKAIOIINX pealibHbIE MPOIECCHI.



OYHKIUK, OMNHUCHIBAIOLIME TMPSAMYIO M OOpaTHYIO MPONOPLUUOHAIIbHBIC
3aBUCHMOCTH, X rpadukn. Oyukuun Y = X2, y = x3, y = VX, y=|x|. ['paduaeckoe
pelleHUe YpaBHEHHUIN U CUCTEM YPABHECHUU.

9 KJIACC
Yucsa 1 BBIYUCICHUSA

PanyonanbHbie yncia, UppalMoOHaIbHbBIE YKCA, KOHEYHbIE U OECKOHEYHBIE
JeCATUYHbIE IpoOU. MHOXKECTBO JEHCTBUTEIBHBIX YHCEN, NEUCTBUTEIbHBIE YUCTA
Kak OECKOHEUHbIE JeCSATUYHbIE ApoOH. B3aMMHO OJHO3HAYHOE COOTBETCTBHUE
MEXK1Yy MHO>KECTBOM JEHUCTBUTEIIBHBIX YACEN U KOOPAUHATHON IPSMOM.

CpaBHeHUE JEUCTBUTENBHBIX 4YHUCEN, apumeTHyeckue JEUCTBUS C
JNEUCTBUTEIIbHBIMU YHCIIAMU.

Pa3Mepbl 0OBEKTOB OKpPYXKAIOIIETO MHpPa, UIUTEIHHOCTh MPOIECCOB B
OKPYXAKOIIEM MUPE.

[Tpubnu:xEHHOE 3HaUCHHE BEJIMYHUHBI, TOYHOCTH MpuOIMKeHus. OKpyTiieHHe
yucell. [Ipuknika v oueHka pe3yiabTaToB BEIYMCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIuneitHoe ypaBHeHUE. PenieHne ypaBHEHUH, CBOASIIMXCSA K TUHEUHBIM.

KBanparnoe ypaBHeHue. Penienue ypaBHEHH, CBOASIIMXCA K KBaJIPATHBIM.
bukBanpatHoe ypaBHeHue. [IpuMepsl pelieHnsi ypaBHEHUA TPETbEN W 4ETBEPTOU
CTEIICHEN PA3JIOKEHUEM HA MHOKHUTEIH.

Pemienrie npoOHO-palMoHAIBHBIX ypaBHEHMU. PerieHue TEKCTOBBIX 3ajad
anreOpandecKuM METOIOM.

VYpaBHeHue ¢ AByMs MEPEeMEHHbIMU U ero rpaduk. PemieHue cucrem AByX
JIMHEMHBIX YPABHEHUN C IByMs IEPEMEHHBIMH. PellleHne CUCTEM JIByX YpPaBHECHUH,
OIHO M3 KOTOPBIX JIMHEIHOE, a JApyroe — BTOpou creneHu. ['paduueckas
MHTEPIPETALNS CUCTEMbI YPABHEHUH C IByMS IEPEMEHHBIMU.

Pelienrie TEKCTOBBIX 3aj1a4 aareOpandeckuM CrocoOoM.

UucnoBble HEPABEHCTBA M UX CBOWCTBA.

Pemienne nuHENMHBIX HEPABEHCTB C OJHOM mNepeMeHHOM. Pemenue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM IiepemMeHHou. KBaapaTHele HepaBeHCTBa.
I'paduueckass wuHTEpnpeTanvisi HEPABEHCTB M CHUCTEM HEPaBEHCTB C JIBYMs
MIEPEMEHHBIMHU.

DOyHKUIUHA

KBagpatuunas ¢ynkuus, e€ rpaduk u cpoiictBa. [lapabosia, KOOpAMHATHI
BEPIIMHBI TapadoJibl, 0Cb CAMMETPHUU MapaloIbl.

I'paduxu dynxumit: y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = x| , u ux
CBOWCTBA.

YucaoBble MOCI€I0BATEJIbHOCTH U MPOrPecCHHU



[ToHATHE 4YHKCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHUE IOCIEI0BATEIbHOCTH
peKkyppeHTHOI dhopmyon u popMyroit N-ro useHa.

ApudmeTtnyeckass U reomerpuyeckas mporpeccuud. Popmysibl N-ro YieHa
apu(pMETHUYECKON U TEOMETPUUECKON MPOTPECCUii, CyMMBbI MEPBBIX NUJICHOB.

N3o00paxenne 4iaeHOB apu(PMETHUECKON M TE€OMETPUUYECKOW Mporpeccuit
TOYKaMH Ha KOOPJAWHATHOM IIOCKOCTH. JIMHEWHBIM U 3KCHOHEHIHAJIBHBINA POCT.
CI10KHbBIE€ IPOLICHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBLIETI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE Ppe3yJabTaTbl OCBOCHHMS MPOrpaMMbl  yuyeOHOro Kypca
«Anrebpa» XxapaKTepU3yIOTCs:

1) naTpuoTHYecKOe BOCTIUTAHHE:

MPOSIBJICHUEM HWHTEpPECa K MPOIUIOMY UM HACTOAIIEMY POCCHUCKOU
MaTeMaTUKH, [EHHOCTHbIM  OTHOIIEHUEM K JIOCTHXKEHHSIM  POCCHICKHX
MAaTEMATUKOB U POCCHMCKOW MAaTEMAaTUYECKOM IIKOJbI, K HCIOJIb30BAHUIO 3TUX
JTOCTH>KEHUH B IPYTUX HAyKaX U MPUKIAIHBIX chepax;

2) rpa:KaaHCcKoe ¥ TyXOBHO-HPABCTBEHHOE BOCITUTAHME

TOTOBHOCTBIO K BBIMIOJIHEHHUIO O0SI3aHHOCTEN Tpa)KJaHWHA U peau3aliu €ro
npaB, TMpPEJACTABICHUEM O MaTeMaTUYeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS
pa3IMUHBIX CTPYKTYP, SBICHUH, MPOIEAYp I'paXKIaHCKOro oOmiecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K 00CYXJICHHUIO dTHYECKUX MPOOIJIeM, CBSI3aHHBIX
C MPaKTUYECKUM NPUMEHEHHEM JIOCTUKEHUM HAyKH, OCO3HAHUEM Ba)KHOCTHU
MOPaJIbHO-3TUYECKUX MPUHIUIIOB B IESITEILHOCTH YUEHOTO;

3) TpyA0BO€E BOCIMTAHHUE:

YCTAHOBKOMI Ha aKTMBHOE Yy4YacTHE B PEIICHUU MPAKTUYECKUX 3ajad
MaTeMaTUYECKONM HaIMpaBICHHOCTH, OCO3HAHUEM BAXHOCTH MAaTEMAaTHYECKOTO
o0pa3oBaHus HAa MPOTSHKEHUM BCEU KU3HU JUIsl YCNEMHOW mpodeccuoHaIbHON
JEATETbHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUN, OCO3HAHHBIM BBHIOOPOM U
MMOCTPOCHUEM HHJIUBUIYATIBHOU TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TIAHOB C
y4E€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCTIMTAHHE!

CIOCOOHOCTBIO K  AMOIMOHAIBHOMY UM  3CTETUYECKOMY BOCHPHUATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajJlay, PEUICHUM, pacCy>KIEHUM, YMEHHUIO BUJETb
MaTeMaTU4eCcKue 3aKOHOMEPHOCTU B UCKYCCTBE;

5) HEeHHOCTH HAYYHOT'0 MO3HAHUS

OpUEHTAIlUEe B JICSITEIBHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HBIX
MPEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS YeJIOBEKa, MPUPOJIbI U
oOlllecTBa, MOHMMAHHWEM MATEeMaTUYECKOM HAayKu Kak c@epbl 4YenoBeYecKOon
NESATEbHOCTH, ATANoB €€ pa3BUTHUS M 3HAYMMOCTH JIJIi PAa3BUTHUS LIUBUIIM3AIUH,
OBJIJICHUEM SI3BIKOM MATEMAaTHKU M MaTeMaTUYECKOU KYJIbTYpOW KaK CPelICTBOM
MO3HAHUSI MHpPA, OBJIAJICHUEM MPOCTCHIIMMU HaBBIKAMU HCCIIEIOBATEIbCKON
NEeSATENIbHOCTH;

6) ¢usmyeckoe BocmuTaHue, GopMHpPOBAHHME KYJIbTYPbl 310POBbS H
IMOIMOHAJIBLHOTO 0JIATOTOTYyYHS



TOTOBHOCTBHIO MPUMEHSTh MAaTEMAaTHUYECKHE 3HAHUS B HHTEpPECaxX CBOETO
3IOPOBBS,  BEICHHUS  3JI0pOBOrO  o0Opaza ku3HU  (3J0pOBOE  IHMTAHUE,
cOaJaHCUPOBAHHBIA PEXUM 3aHATUM M OTIbIXa, peryispHas duznyeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(JICKCUH, TPU3HAHUEM CBOCTO
MpaBa Ha OUIMOKY U TAKOTO € MpaBa JPYroro 4eaoBeKa;

7) 3K0JIOTHYEeCKO€e BOCTIHTAHUE:

OpUEHTAIlMel Ha MPUMEHEHUE MAaTeMaTUYECKUX 3HAHUU ISl pelIeHUus 3a7ad
B 00JIACTM COXPAaHHOCTH OKPYXAIoIIeH cpenabl, IMJIAHUPOBAHUSI TOCTYNKOB U
OLICHKM HMX BO3MOXKHBIX TOCIEJACTBUI MJIsI OKpPYXKalIIel cpeabl, OCO3HAHHEM
100aJIBbHOTO XapakTepa SKOJOTHUECKUX MPOOJIeM U MyTe X pelieHus;

8) amanTamusi K M3MEHSIOMMMCS YCJIOBHAM CONUATBHOW M MPHPOTHOM
cpenbl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCIOBHUSIX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUECKYIO JEATEeNbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCS y JPYTruUX JIOJIeH, MpUoOpeTaTb B COBMECTHOW AESATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUU U3 OMbITA JPYTUX;

HEOOXOJUMOCThIO B (OPMUPOBAHUM HOBBIX 3HAaHUH, B TOM YHCIE
bopMynUpOBaTh UACH, MOHATHS, TUTIOTE3bl 00 O0BEKTAX U SBICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaThb JACMUIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIETEHTHOCTEH, MIJIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYKO  CHUTYalMIO0, BOCHPUHUMATH
CTPECCOBYIO CHUTYAallMI0 KakK BBI30B, TPEOYIOIIUN KOHTPMEp, KOPPEKTHUPOBATh
MPUHUMAEMble pElICHUs U JeUCTBUS, (GOPMYJIHUPOBATH U OIEHUBATH PUCKU U
MOCJEACTBUS, OPMHUPOBATH OMBIT.

METAIIPEIMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/ibHBbIE YHHBEPCAIbLHbIE Y4eOHbIE NeiiCTBUSA
ba3zoBble Joruueckue a1eiicTBUS:

e BBISBISATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKK MAaTEMAaTHUUYECKUX
OOBEKTOB, MOHATHUM, OTHOLICHHN MEXIYy MOHATUSIMH, (POpMyIUpOBaTh
OmNpeNeNicHUs]  MOHSTUM, YCTaHABIMBATh CYIIECTBEHHBIM  IPU3HAK
KJ1accupuKanuu, OCHOBaHHUS [Jisi OOOOIIEHUS W CPaBHEHMS, KPUTEPUU
MIPOBOAMMOTO aHaJN3a,

e BOCHOpPUHUMATH, (GOPMYIHUPOBATH U  MOPeoOpa3OBbIBATh  CYXKICHUSA:
YTBEPAUTEIbHbIE U OTpULIATENIbHBIC, €IUHUYHBIC, YaCTHbIE U OOIIHE,
YCJIOBHBIE;

e BBISBIATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
NpoTUBOpeuns B (akTaX, JaHHBIX, HAOMIOJCHUSX U YTBEPKICHUSAX,
npejuiaratb ~ KpUTepUM  JJISI  BBIABJICHUS  3aKOHOMEPHOCTEM U
MIPOTUBOPEYHIL;



JenaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUCHHI, yMO3aKIFOUEHUH 10 aHAJIOTUH;
pa3dupaTh JI0Ka3aTeIbCTBA MATEMATHYCCKUX YTBEPKICHUH (IIpsIMBIC H OT
MPOTUBHOTO), MPOBOJIUTH CAMOCTOSITCIILHO HECIIOKHBIC JI0Ka3aTelbCTBA
MaTreMaTU4ecKuX (DaKToOB, BBICTpAMBATh AapPryMEHTAIUIO, MPUBOIUTH
MPUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYK/ICHHUS,
BBIOMpaTh CIOCOO pemieHUs y4eOHOH 3amaun (CpaBHHUBATh HECKOJIBKO
BAPUAHTOB pEIICHHUs, BbIOUpATh HaubOoJee NOAXOASNIUNA C YUYETOM
CaMOCTOSITEIILHO BBIZICICHHBIX KPUTCPUEB).

Ea30BbIel/ICCﬂeIlOBaTe.IILCKHeHeﬁCTBHﬂ:

HCIIOJIB30BaTh BOIMPOCHl KaK UCCIEA0BATEIbCKUNA MHCTPYMEHT IMO3HAHUS,
dbopmyMpoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTUBOpPEUUE, MIpoOIeMy,
CaMOCTOSITEJIbHO yCTaHABIMBaTh HCKOMOE U JaHHOE, (OpMUPOBAThH
TUNOTE3Y, apTYMEHTUPOBATH CBOIO MO3UIMI0, MHEHHUE;

MPOBOJAUTH IO CaMOCTOSITEIbHO COCTABJICHHOMY IUJIaHY HECIOKHbBIN
AKCHEPUMEHT,  HEOOJbIIOE  MCCIEAOBAHUE MO  YCTAHOBJICHUIO
OCOOCHHOCTEM MaTreMaTH4YecKoro oO0BbeKTa, 3aBUCUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITEIbHO (GOPMYIUPOBATH 0OOOIIEHHS M BBIBOJIBI IO pE3yJibTaTam
MPOBEJAEHHOIO HAOJIOACHUS, MCCIECIOBAHUS, OLEHUBATh JOCTOBEPHOCTH
MOJYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 0000IIECHNIA;

MPOTHO3UPOBATh BO3MOXKHOE pPAa3BUTHE IMIpOllecca, a TAKXKE BBIJABUTATH
MPEANOJIONKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

PabGora ¢ ungopmaumei:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTH HH(MOpMalUM, JaHHBIX,
HEOOXOUMBIX JIJI PELICHUS 3a/1a4u;

BBIOMpaTh, AaHAJIM3UPOBATH, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
MH(pOpMALINIO Pa3IMUHbBIX BUJOB U (OPM MpeCTaBICHHUS,

BbIOMpaTh (QopMy NpeAcTaBiICHUS HHPOPMALMU U WUIIOCTPUPOBATH
pelmiaeMble 3aJlayd CXeMaMHM, JuarpaMMaMu, HHOM rpadukoil W HuX
KOMOHWHAIIUAMU,

OLICHUBATh HAAEKHOCTh WMH(OpMALMM O KPUTEPHUSM, MNPEATIONKEHHBIM
YUHUTENEeM UWIH CHOPMYIUPOBAHHBIM CAMOCTOSITEIBHO.

KOMMyHI/IKaTI/IBHLIGYHI/IBepca.HLHbIey‘leﬁHbIeIleﬁCTBHﬂ:

BOCIIpUHUMATh U  (OPMYJIHPOBATH CYXKACHUS B COOTBETCTBUU C
YCJIOBUSIMH U LIEJISIMU OOILIEHUS, SICHO, TOYHO, FPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3PEHHUS B YCTHBIX M NHUCBMEHHBIX TEKCTAaX, /1aBaTh MOSICHEHUS 10
XOJly pELICHUS 3a7a4i, KOMMEHTUPOBATh MOJYUYCHHBIN PE3YyJbTaT;



e B XOJ€ 00CYXJIEHHS 3a7aBaTh BOIIPOCHI M0 CYIIECTBY 00CYK/IaeMOIl TEMBI,
npoOJieMbl, peraeMoi 3ajjauu, BbICKa3bIBaTh UJIE€H, HAIICJICHHBIE HA MIOUCK
pelIeHus, COIMOCTaBJISITh CBOU CYXIEHUS C CYXJICHUSIMU JPYyTrux
YYaCTHUKOB JAMANora, OOHapy>XUBaTh pa3judyue U CXOACTBO IMO3UIIUH, B
KOpPpEKTHOU popMe popMyIMpoBaTh pa3HOTIIACHS, CBOM BO3PAKECHUS,

e TMPEICTABISITH  PE3yJNbTaThl  PEIICHUS  3aJayd,  AKCIECPUMEHTA,
UCCIIEIOBAHUsI,  TMPOEKTa,  CaMOCTOATENIbHO  BbIOMpaTh  (opmar
BBICTYIUUICHUS ¢ YYETOM 3aJ1ay MPE3CHTAIUU U OCOOCHHOCTEH ay IUTOPUH;

e TMOHMMAaTh M  HCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOW  H
WHJMBUAYabHOW palbOThl TpU pPEHICHUHU YUYEOHBIX MaTEMaTHYECKUX
3aj;ad;

e TMPUHHUMATH 1I€JIb COBMECTHOM JESATEIbHOCTH, IJIAHUPOBATH OPraHU3aIUIO
COBMECTHOM paboThl, pachnpeneisiTh BUIbI padOT, JOTrOBapUBATHCA,
00Cy’X1aTh TIPOIIECC M PE3yabTaT PadOTHI, 0000IIaTh MHEHHUS HECKOIbKUX
TOAEH;

e Yy4acTBOBaTh B TpymnmnoBbIXx (opmax pabdoTel (00CyXaeHUs, OOMeH
MHEHHUSMH, MO3TOBBIC IITYPMBI W JIPyTUE), BBITIOJHATH CBOKO YacTh
paboThl U KOOPJUHUPOBATH CBOU JECUCTBUS C IPYTUMH WICHAMU KOMaH/bI,
OIICHUMBATh KA4e€CTBO CBOETO BKJIaJa B OOLIUMN MPOIYKT MO KPUTEPHUSIM,
chopMyIHPOBAHHBIM YUYACTHUKAMH B3aUMOACHCTBHUSL.

PeryasiTuBHbIE YHUBEpPCcAJIbHbIE YUeOHbIE 1eliCTBUSA
Camoopranuzanus:

e CaMOCTOSITCIIBHO COCTaBIIATH IUIAH, AJITOPUTM PEIICHUs 3aiadn (MU ero
4acTh), BBIOMpATh CIOCOO pelICHUS ¢ YyY4ETOM HMEIOIIUXCS PECYpCOB H
COOCTBEHHBIX BO3MOXKHOCTEW, apryMeHTUpPOBaTb U KOPPEKTHUPOBATh
BAPUAHTHI PEUICHUN ¢ Y4ETOM HOBOM MH(OpMaLIUH.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIHUHTEJJIEKT:

e BJIQACTh CIOCOOAMHU CAMOINPOBEPKH, CAMOKOHTpPOJS IMpolecca |
pe3yibTaTa peuieHrus MaTeMaTUueCcKou 3a1a4u;

e TMPEIBUACTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IPU PELUICHUU
3a/1aud, BHOCHUTb KOPPEKTHUBBI B JE€ATEIIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, HAUJIEHHBIX OINOOK, BBISIBICHHBIX TPYAHOCTEH;

e OILICHUBATh COOTBETCTBUE pe3yJibTaTa JIESITEIbHOCTH MOCTABICHHOUN ILIENH
U YCIIOBUSIM, OOBSICHATH MPUYUHBI JOCTUKEHUS WIIM HEIOCTUKEHUSI LIEIIH,
HaxOoJIUTh OLIKUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIMBITY.

HNPEAMETHBIE PE3YJIBTATHI
K konmy oOydyenus B 7 KJacceoOy4aroUuics TMOJYUYUT CIEAYIOIINE
MpEMETHBIE PE3YJIbTATHI:
Yuciia ¥ BBIYHCTCHUSA



BrinonusATh, couyeTas YCTHbIE W MUCHbMEHHBIE MPUEMBI, apU(PMETHUYECKUE
JEUCTBUS C PAllMOHATBHBIMU YUCIAMHU.

HaxonuTh 3HaYeHUsT YHUCIOBBIX BBIPAKCHUM, MPUMEHSITH pPa3zHOOOpa3HbIC
crocoObl ¥ MPUEMBI BHIYUCIICHUSI 3HAYEHUN NPOOHBIX BBIPAXKEHUMN, COAEpIKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOHU.

[lepexomuTh OT ogHOW (HOPMBI 3aIUCH YUCeN K Japyroi (mpeoOpa3oBbIBATH
JECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITHYHYIO, B
JaCTHOCTH B O€CKOHCUHYIO JCCSITHYHYIO IPOOB).

CpaBHUBATH U YIOPSJOUUBATH PAlMOHAIBHBIC YUCTIA.

OKpyriaTs yucnia.

BrINonHATh NPUKUIKY U OLEHKY pe3ybTaTa BHIYMCICHUM, OIIEHKY 3HAUYCHUM
YUCJIOBBIX BbIpaXXEHUU. BBIMOMHATH AEHCTBUSI CO CTENMEHSMU C HATypaIbHbIMU
MOKa3aTeIsIMH.

[IpuMeHsT,  NOpU3HAKK  ACIMMOCTH,  Pa3JOKEHUE HA  MHOXHUTENIH
HaTypaJbHbIX YHCEIL.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 33Ja4M, CBSI3aHHBIE C OTHOUIEHUEM
BEJIMYMH, MPONOPLUHOHATBHOCTHIO BEJIMYMH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yabTaThl pelieHUs 3a7a4 ¢ y4€TOM OTpaHUYCHUM, CBSI3aHHBIX CO CBOWCTBAMHU
paccMaTprUBaeMbIX 0OBEKTOB.

AsreOpanyecKkue BbIpPaKeHUA

Hcnonp3oBaTh anreOpanvyecKyrd TEPMUHOJIOTHUIO U CHUMBOJUKY, NPUMEHSTH
e€ B Mpolecce OCBOCHUS yueOHOT0 MaTepuara.

HaxonuTh 3HaueHUs OYKBEHHBIX BBIPAXKEHUN MNpU 3aJaHHBIX 3HAYCHUSX
MePEMEHHBIX.

Brimonusate  mpeoOpa3oBaHUs  IEJIOTO  BBIpAXKEHUS B MHOTOWICH
MIPUBEJICHUEM MOJAO0HBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

BbInonHsATh yMHOXXEHHE OJIHOWICHAa HAa MHOTOYJIEH M MHOTOWJIeHa Ha
MHOTOYJICH, TPUMEHSTH (hOPMYJIbl KBaJpaTa CyMMbI U KBaipaTa pa3HOCTH.

OcyliecTBIsATh PA3JI0KEHUE MHOTOWICHOB HA MHOXKHUTEIU C MOMOIIbIO
BBIHECEHUS! 32 CKOOKM OOIEero MHOXHUTENS, TPYIIUPOBKU ClIaraemaix,
MpuMeHeHUs (POPMYJT COKPAIIEHHOTO YMHOKEHHUS.

[IpuMensTh npeoOpa3zoBaHUsi MHOTOWICHOB JJIS PEIICHUS Pa3IMYHbIX 33134
13 MaTEMAaTHUKH, CMEKHBIX IIPEJAMETOB, U3 PEealIbHON MPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATYPAIBHBIMHU ITOKA3aTEISIMH IS
npeoOpa3oBaHusl BEIPAKCHUH.

YpaBHeHUA 1 HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHsS C OAHOM INEPEMEHHOW, NMPUMEHSA NpaBHIIa
nepexojia OT UCXOAHOTO YpaBHEHUSI K paBHOCUIILHOMY emy. [IpoBepsiTh, ABisieTCS
JI1 YUCJIO KOPHEM yYpaBHEHUSI.



[IpumensThs rpaduueckrue METOIbI MPU PEIICHUU JTUHEUHBIX YPAaBHEHUN U UX
CHCTEM.

[logOupars mnpumepsl HAp YKCEIN, SBISIIOIIUXCA PEHICHUEM JIUHEHHOIO
YpaBHEHHUS C ABYMSI IEPEMEHHBIMU.

CtpouTh B KOOPJAMHATHOW IUIOCKOCTH TpaduK JTUHEWHOTO YpaBHEHHS C
JByMsl TEPEMEHHBIMH, MOJB3YSICh TpapUKOM, MNPUBOJAUTH MNPUMEPHI PEIICHUS
YpaBHEHUS.

Pemiath cuctembl IBYyX JIUHEHMHBIX YPABHEHUN C JBYMS IEPEMEHHBIMH, B TOM
qyucie rpaguuecku.

CocraBnaTeh W pemarb JUHEHHOEC YPAaBHEHUWE WM CUCTEMY JIMHEHWHBIX
YpPaBHEHHWW 10 YCIOBHIO 33/a4d, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1aui MOJYyYECHHBIH pe3yJbTarT.

DyHKUUMN

N3o00paxaTh HA KOOPJUHATHOU MPAMOUN TOUKH, COOTBETCTBYIOIIUE 33/ JaHHBIM
KOOpAWHATaM, JIy4H, OTPE3KU, HHTEPBAJIbI, 3aMUCHIBATH YUCIOBBIC TPOMEXKYTKHU Ha
anreOpanvdecKoM s3bIKe.

OTMeuaTh B KOOPJMHATHOW IMJIOCKOCTU TOYKU MO 3aJaHHBIM KOOpAWHATaM,
CTpOWTH I'paduky TUHEHHBIX QyHKIHA. CTpouTh rpaduk GyHKIHH Y = [X|.

OnuceiBaTh € MOMOIIBIO (YHKIIMH U3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMM. CKOPOCTh, BpEMsI, PACCTOSIHHE, LI€HA, KOJMYECTBO, CTOMMOCTb,
MIPOU3BOIUTENLHOCTD, BpeMsi, 00bEM pabOTHI.

HaxoauTs 3Hauenune GyHKIIMU MO 3HAYCHUIO €€ apryMEHTa.

[lonumars rpaduueckuil cnoco0 MpeAcTaBiICHUS W aHaNIW3a WH(OpPMaINH,
M3BJIEKATh U UHTEPHPETUPOBATH UHPOPMAIIUIO U3 TPAPUKOB PEaTbHBIX MPOIIECCOB
Y 3aBUCUMOCTEM.

K xonry oOydeHuss B 8 KjacceoOydaOmMUiCS TOMYYUT CICTYIOIIHE
MpEMETHBIE PE3YIbTATHI:

Yuciia v BBIYUCITCHUSA

Hcnonp3oBaTh HauyadbHbIE MPEACTABICHUS O MHOXECTBE JEHCTBUTEIBHBIX
Yyuces IJii CPAaBHEHUS, OKPYTJICHUSI U BBIUUCICHHUM, H300pakaTh I€UCTBUTEIbHbBIC
YyCla TOYKaMU Ha KOOPAUHATHOU MPSIMOM.

[IpumensaTy noHsiTUE apuUPMETHUYECKOrO0 KBAJIpPaTHOTO KOPHS, HAXOJUTh
KBaJpaTHbIE KOPHH, UCIOJIb3Ysl MPU HEOOXOJUMOCTH KaJbKYJSTOP, BBIMOJHSITH
npeoOpa3oBaHus BBIPAXKEHUN, COJAEPKAIIUX KBAaJAPATHbIE KOPHHU, HCIOJIb3Ys
CBOWCTBA KOPHEM.

Ncnonp3oBaTh 3anucu OOJBIIMX W MaJlbIX YHMCEN C MOMOUIBIO JIECSITUYHBIX
npoOeii u creneHel yucia 10.

AuredOpanyecKkue BbIpPaKeHUA



[IpuMeHSAT, TMOHATHE CTENEHU C 1EJbIM [OKa3aTeleM, BBINOJIHATD
peoOpa3oBaHUsl BRIPAKECHU, COIEpKAITUX CTENEHHU C LIEJIbIM MTOKA3aTEIEM.

BrINonHATh TOXJIECTBEHHBIE MPEOOpPa30BaHUSI PALMOHAIBHBIX BBIPAXKEHUM
Ha OCHOBE MPaBWJI JEUCTBUI HAJl MHOTOUJIEHAMH U alre0panyecKuMu Jpo0saMu.

PacknaapiBaTh KBagpaTHBIN TPEXUIEH HA MHOXKUTEIH.

[IpuMensTh peoOpa3zoBaHMs BBIPAXKEHUN ISl pEUICHUS Pa3IUYHBIX 3a7a4 U3
MaTeMaTUKH, CMEXHBIX MTPEIMETOB, U3 PEAIbHOU MPAKTUKH.

YpaBHeHUA 1 HEPABEHCTBA

Pemiate nuHeliHble, KBaJpaTHbIE YpaBHEHUS W pallMOHAJIbHBIC YpaBHEHMS,
CBOJISILIIMECS K HUM, CUCTEMBI IByX YPaBHEHUU C ABYMS IEPEMEHHBIMH.

[IpoBOaUTE MpOCTENIINE UCCIEAOBAHNS YPABHEHHUN U CHCTEM YpaBHEHWH, B
TOM YHCJIE ¢ TPUMECHEHUEM rpapUUecKuX MpecTaBieHui (yCTaHaBIUBATh, HMEET
YW ypaBHEHUE WJIM CHUCTEMa YPaBHEHHUH PEILCHHS, €CIM UMEET, TO CKOJIbKO, U
npodee).

[lepexonuth OT cioBecHOW (HOPMYNIHPOBKU 3ajauu K €€ anreOpanyeckoi
MOJIEIM C TIOMONIBIO COCTABJCHUS YPAaBHEHUS WM CHUCTEMbl YpaBHEHUH,
HMHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MOJYUEHHBIN pe3yybTarT.

[IpuMeHsAT, CBOMCTBAa YHCIOBBIX HEPABEHCTB [JIi CPABHEHUS, OICHKH,
pelarh JIMHEWHbIE HEPABEHCTBA C OJHOW MEPEMEHHOM M HUX CHUCTEMBI, 1aBaTh
rpaMyecKyr0 WJUIIOCTPALIUI0 MHOXECTBAa pPEHICHUH HEPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DOyHKIUMN

[ToHMMaTh W UCHOB30BaTh (HYHKIIMOHAJIBHBIC MOHSATHS M S3bIK (TCPMUHBI,
CUMBOJIMYECKHE O0003HAYCHHS), ONPEIACIIATh 3HAYCHHE (PYHKIUH IO 3HAYCHHIO
apryMeHTa, ONpeessaTh CBOMCTBA (DYHKIUU 10 €€ rpaduKy.

CrtpouTth rpaduku 3JIeMEHTApHBIX PYHKINUMN BUIA!

y = kiX, y = X2, y = X3,y = x|, Yy = VX, OmHCBIBaTh CBOWCTBA UHCIOBON
dbyHkuuu no e€ rpaduxy.

K xonrmy oOyueHus B 9 KjacceoOydarOmMUiCS TOMYYUT CICTYIOIIHE
MpEAMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTCHUSA

CpaBHUBATH U YIOPSIOUYMBATH PAllMOHAIIbHBIC U UPPAllMOHATIbHBIE YHUCIIA.

Boimonusate apudmMerndeckue JCHCTBHS C palMOHAIBHBIMU YHCIAMH,
codeTrass YCTHbIE U MHUCbMEHHbIE TMPUEMBI, BBIOJHATH BBIYUCICHUS C
UppalMOHATbHBIMU YHCIIAMHU.

Haxonute 3HaueHHs CTeNeHEW C LEJIbIMU I[IOKAa3aTelsiIMU W KOPHEH,
BBIYUCIISITh 3HAUEHUS YUCTIOBBIX BBIPAKCHU.

OKpyrJisiTh  J1EUCTBUTEIBHBIE YHWCIA, BBINOJIHATH MNPUKUIKY pe3yjbTara
BBIUMCJICHUH, OLICHKY YMCIIOBBIX BBIPAKCHHUI.



YpaBHeHUS] U HEPABEHCTBA

Pemate nuHENHBIE W KBaJApPATHBIE YpaBHEHUWs, YPAaBHEHUS, CBOASIIMECS K
HUM, pocTerIne JpoOHO-paIllMOHAIbHbBIE YPABHEHUS.

Pemate cuctembl ABYX JIMHEHHBIX YPAaBHEHHN C ABYMs IEPEMEHHBIMU H
CHUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBJISIETCS JINHEWHBIM.

Pemiatb TeKCTOBBIE 3ajauM alreOpamdeckuM Croco0OM C  MOMOUIBIO
COCTaBJICHUS YPAaBHEHHS UM CUCTEMBI IByX YPABHEHUN C ABYMSI IEPEMEHHBIMH.

[IpoBOaUTE MPOCTENIINE UCCIEAOBAHNS YPABHEHUN U CHUCTEM YPAaBHEHHWI, B
TOM YHCJIE ¢ TPUMECHEHUEM rpapUuecKuX MpecTaBieHuil (yCTaHaBIUBATh, HMEET
1 ypaBHEHUE WM CUCTEMA YPABHEHUM PELICHHUS, €CIM HUMEET, TO CKOJBKO, U
npodee).

Pemiath nuHelHbIE HEpPaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300paXKaTh
pEIICHNE HEPABEHCTB HA YUCIOBOW MNPSIMOMW, 3alUCHIBATH PELUICHHE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cuctembl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOYAIOIINE KBAJpaTHOE HEPABEHCTBO, H300pa)kaTb pEIICHHE CUCTEMBbI
HEPABEHCTB HA YHCIIOBOW MPSIMOM, 3aIMChIBATH PELIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPH PELUICHUH PA3JTWYHBIX 33/1a4.

DOyHKUUMN
Pacno3naBath (yHKIMKM U3y4eHHBIX BUJIOB. [loKa3piBaTh CXeMAaTHYECKU

pacIooXeHHe Ha KOOPJAMHATHOW TUIOCKOCTH rpadukoB GpyHkmmid Buga: y = KX, Y
=kx+b,y=kix,y=ax2 + bx + ¢,y =x3, y = VX, y = |X|, B 3aBHCHMOCTH OT
3Ha4eHU KO3 PUIMEHTOB, ONMKUCHIBATH CBOMCTBA () YHKIIUH.

Crpouth u n300paxkaTb CXeMaTUUYECKU IpadUKu KBaJpaTUUYHBIX (DYHKIUH,
OMUCHIBATh CBOMCTBA KBAIpaTUUHBIX (DYHKIIMI 1O UX Tpadukam.

Pacno3naBarh kBajgpaTuuHyr0 (pyHKIHIO 11O GopMysie, MPUBOIUTH TPUMEPHI
KBaJPaTUYHBIX (DYHKIUN U3 peaibHOU KU3HU, (PUZUKU, TEOMETPHUHU.

YucJioBbIE MOCTEA0BATEIBHOCTH H MPOrPecCun

Pacno3naBath apuMETHUECKYI0 U TE€OMETPUUYECKYI0 MPOTrPecCur Mpu
pa3HBIX crIoco0ax 3a1aHusl.

BbInonHsATh BBIYUCIEHUS C€ UCHOAb30BaHMEM (opMysn N-To  4YieHa
apu(pMEeTHUYECKON U TEOMETPUUECKON TPOTrpeccrii, CyMMbI MEPBBIX N UJICHOB.

N300paxaTh 4Yi€Hbl MOCIEIOBATEILHOCTH TOYKAMU HAa KOOPJIWHATHOM
IJIOCKOCTH.

Pewiats 3amaun, CBSI3aHHBIE C YUCJIOBBIMHU TMOCIIEIOBATEIBHOCTSIMHU, B TOM
YHCIie 3a/1a4U M3 PEAbHOM KU3HU (C MCIOJIb30BAHUEM KaJIBKYJIATOPA, HMH(PPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoimyecTBoyacos DJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB 1 (wnpoBbIe)
n/n TEMIIPOrpaMMBbl Bcero KonTtposbHubiepadorsl | [IpakTnuecknepadoTsl P
o0pa3oBaTebHbIEPECYPCHI
1 Yucaa ¥ BRIYUCICHUS. 18 1 bubmnoreka IIOK
PannonanbHbIe yucia https://m.edso0.ru/7f415b90
bubmnoreka IIOK
2 44
AJIreOpaieCKHEBLIPIKCHHA 3 https://m.edso0.ru/7f415b90
bubmnoreka IIOK
1 1
3 ¥ PaBHCHNS U HEPABCHCTBA 3 https://m.eds00.ru/7f415b90
4 Koopaunats! u rpaduku. 1 1 bubnnorexa [JOK
OyHKIIUU https://m.edsoo.ru/7f415b90
bubmnoreka IIOK
IT 1 1
° OBTOpEHHE 1 0000meHHe 6 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 7 0
I[TPOIT'PAMME




8 KJIACC

KosmyecTBoyacos DJIeKTPOHHbIE
Ne HanmeHoBaHMepa3aeoB U (npoBbIe)
n/n TEMIIPOTrPaMMblI Bcero Koutpoabnbiepaborsl | IIpakTnyecknepadoThl P
o0pa3oBaTebHbIEPECYPCHI
1 Yucna ¥ BRIUUCIICHHUS. 15 bu6nuoreka [JOK
KBanpaTHbie KopHU https://m.edsoo0.ru/7f417af8
9 Uucna u BerauciacHusa. CTeeHs ¢ 7 bubmnoreka IIOK
LIEJIBIM [T0KA3aTeIeM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKUeBBIPAKEHUS. 5 1 bu6mmorexa [IOK
KBagpaTHbIiTpEXUICH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKUeBBIPAKEHUS. 15 1 bu6mmorexa [IOK
Anrebpandeckasipoonb https://m.edsoo.ru/7f417af8
5 YpaBHEHUS 1 HEPABEHCTBA. 15 1 bubmuoreka [JOK
KBangpaTHbie ypaBHEeHUS https://m.edsoo.ru/7f417af8
5 YpaBHEHUS 1 HEPABEHCTBA. 13 bubmuoreka [JOK
Cucrembl ypaBHEHUI https://m.edsoo0.ru/7f417af8
YpaBHEHUS 1 HEPABEHCTBA. bubnuoreka [JOK
7 12 1
HepasencrBa https://m.edsoo.ru/7f417af8
bubmnoreka IIOK
) .
8 YHKUHH. OCHOBHEICTIORATHS > https://m.edsoo.ru/7f417af8
bubmnoreka IIOK
) |
o yRKuuH. HCIOBbICGyHKIIHA o https://m.edsoo.ru/7f417af8
bubmnoreka I1OK
1 IT 1
0 OBTOpeHHE 1 0G0bmeHHe 6 https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I1O 102 5
I[MTPOT'PAMME




9 KJIACC

KosmmyecTBoyacos DJIeKTPOHHbIE
Ne HanmeHoBaHMepa3ae10B U
n/n TCMIIPOTPAMMBI Bcero | Konrtpoabubiepaborsl | IIpakTuuecknepadoTbl (ungposeic)
o0pa3oBaTebHbIEPECYPChI
1 Yucaa ¥ BRIYUCICHUS. 9 bubmnoreka IIOK
JleficTBUTENBHBIC YN CTIA https://m.edso0.ru/7f419d08
9 YpaBHEHUS 1 HEPABEHCTBA. 14 1 bubnuoreka [JOK
VYpaBHEHHUs C OJHOU ITIEPEMEHHON https://m.edso0.ru/7f419d08
YpaBHEHUS 1 HEPABEHCTBA. bubmuoreka [JOK
3 . 14 1
Cucrembl ypaBHEHUN https://m.edso0.ru/7f419d08
4 YpaBHEHUS 1 HEPABEHCTBA. 16 1 bubnuoreka [JOK
HepasencrBa https://m.edso0.ru/7f419d08
bubnnorexa [JOK
> Cymicuim 16 ! https://m.edSO(])_.Iru/Yf419d08
bubnnorexa [JOK
6 YucaoBbIeTIOCTEI0BATEILHOCTH 15 1 httos://m.e dSO(])_.[ru 17£419408
7 [ToBTOpenue, 0600IIEHNE, 18 1 bubmnoreka IIOK
cUCTeMaTU3alusI3HaHuI https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB ITO 102 6 0

I[TPOTPAMME




YYEBHO-METOANUYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YHEHUKA

* Maremaruka. Anrebpa: 7-ii kiacc: 0a30BbIi ypOBEHb: y4deOHHK; 15-€
usznanue, mnepepaboranHoe, 7 kiaacc/ Makapeiues FO.H., Munmgiok H.T.,

HemxoB K.M. u ap.; mox pemakuumen TemsikoBckoro C.A., AKIMOHEPHOE

obmectBo «M3narenbcTBO «IIpocBemnienne»



HOACHUTEJIBHASA 3AIINCKA

Anrebpa sBIseTCS OJHUM M3 OINOPHBIX KYpPCOB OCHOBHOIO OOMIEro
o0pa3oBaHus. OHAa 00ECIIEYUBACT U3YUCHUE APYTUX AUCHUILIINH, KaK €CTE€CTBEHHO-
HAy4yHOrO, TaK M TYMaHMTapHOTO IIMKJIOB, €€ OCBOEHHUE HEOOXOIUMO st
MPOJIOKEHUsI 00pa30BaHus U B OBCEIHEBHOM *K13HU. PazBuTtue y o0ydaromuxcs
Hay4YHBIX TMPEJCTABICHUN O TMPOUCXOKJIECHUU U CYIIHOCTH alredpandecKux
a0CTpaKIii, CrIoco0e OTpaKEHUSI MaTEMaTHIECKON HayKOM SIBICHUI M MPOIIECCOB
B Mpupojiec W OOIIECTBE, POJM MATEMATUYECKOTO MOJIETUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PECHUS
Y Ka4yeCTB MBIIUICHHS, HEOOXOJUMBIX JJI a/IalTallid B COBPEMEHHOM HU(POBOM
obmectBe. M3ydeHnue anreOpbl oOecleYMBaeT pPa3BUTHE yMEHHS HaOIIOJaTh,
CpaBHUBaTh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIILUICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICHCTBUSI W BBIBOJBI,
dbopmyaupoBath yTBepxKaeHUsA. OCBOCHHUE Kypca aareophl 00ecieynBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUSI OOy4YaroUIUuXCsi: OHM MCHOJIB3YIOT JIEYKTHUBHBIE U
WHJyKTUBHBIE paccyXaeHusi, 0000IleHe U KOHKPETU3alrI0, abCTparupoBaHue u
anajoruto. OOyueHue  anreOpe  MOpPEANOJaraeT  3HAYUTENbHBIA  00BEM
CaMOCTOSITEJILHOM  JIEATENIbHOCTH O0YYaronIuxcsi, IMOATOMY CaMOCTOSTEIbHOE
pelieHue 3a7a4 sIBIseTCs peau3anuen 1eaTeIbHOCTHOTO MPUHIUIIA 00yUEHHUS.

B cTpykType mnporpammbl yueOHOTO Kypca «Ainredpa» sl OCHOBHOIO
o011iero 00pa3oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEIbHO-METOIUYECKUE
nuHun: «Yucna u BBIYUCIHEHUA», «ANreOpanueckue BBIPAKCHUS», «YPABHEHUS U
HepaBeHCTBa», «DyHkuuu». Kaxnas u3 3THX CoOJepkKaTeabHO-METOANYECKUX
JUHUN pa3BUBAETCA HA MPOTSHKEHUM TPEX JIET U3YUCHUS Kypca, B3AaUMOJICHCTBYS C
JpYTMMH €ro JuHuAMU. B xoxe wu3ydeHuss ydeOHOro Kypca oOy4aromumcs
MPUXOJIUTCSI JIOTUYECKH PacCyXJaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
a3bIK. B cBsi3M ¢ 3TUM B mporpamMmy ydeOHOro Kypca «Amnredpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEJACTaBICHHBIE BO BCEX OCHOBHBIX pazjeliax
MaTEeMaTHYECKOro 00pa30BaHUs M CIIOCOOCTBYIOIIME OBJIAJICHUIO 00YUYarOITUMHUCS
OCHOB  yHHMBEpPCAJbHOIO MaTemMaTthueckoro si3pika. ConepxaTenbHOM U
CTPYKTYpHOU OCOOCHHOCTBIO Yy4eOHOro Kypca «Aunredpa» sBIS€TCS €ro
WHTETPUPOBAHHBINA XapakTep.

Copepxanue JuHUM «Yucia W BBIYHACICHHUS» CIIY>)KUT OCHOBOM A
JaTbHEUINEro U3y4eHUs: MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTUIO y OOyHarOUIUXCS
JIOTUYECKOTO MBIILJIEHUS, JOPMUPOBAHUIO YMEHUS TOJIb30BATHCS AITOPUTMaMH, a
TaKke MPUOOPETEHUIO MPAKTHUECKUX HABBIKOB, HEOOXOAMMBIX ISl IOBCETHEBHOM
*U3HU. PazBUTHE MOHSTUS O YKUCJIE Ha YPOBHE OCHOBHOIO 00IIEro oOpa3oBaHUs
CBSI3aHO C PALMOHAIBHBIMM W HMPPALUOHAIBHBIMM YHUCIAMHU, (POPMHUPOBAHUEM



MPEJCTABJICHUN O JECUCTBUTEIBHOM 4YHCJE. 3aBEPIICHUE OCBOCHHUS YHCIOBOU
JIMHUHU OTHECEHO K CpeIHEMY 00I1IIeMy 00pa30BaHUIO.

Conep:kanue JByX alire0pandecKux JMHUM — « AIreOpandecKue BhIPaXKEHUSI»
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHUIO Yy OOYHAIOIIUXCS
MaTeMaTUYECKOro amrapara, HEoOXOAMUMOTO JJisi PEIICHHs 3a7ad4 MaTeMaTHKH,
CMEXHBIX TPEIMETOB M MPAKTUKO-OPHUEHTUPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOTO 00I1Iero oOpa3oBaHusi Y4YeOHBI Marepuaq TPYHIUPYETCS BOKPYT
pallMOHANBLHBIX BhIpAXKEHUH. Alredpa A1eMOHCTPUPYET 3HAUCHUE MATEMATHKU Kak
S3bIKa I8 TOCTPOEHUS MAaTEMATHYECKUX MOJIEJeH, OIMUCAHMUS MPOIECCOB U
SABJICHUM peadbHOro Mupa. B 3amaunm oOyueHust anreOpe BXOIAT TaKkKe
JNanbHEWIlee pa3BUTUE aJNTOPUTMHYECKOrO MBIIUICHUS, HEOOXOAMMOro, B
YaCTHOCTH, JJIsI OCBOGHHUSI Kypca UH(OpPMATHKH, U OBJIaJCHUE HaBbIKAMU
JNEAYyKTUBHBIX paccyxaeHuid. [IpeoOpazoBaHue cUMBOIBHBIX (HOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXKEeHHUsI, CHOCOOHOCTEHM K MAaTEMAaTHYECKOMY TBOPUECTRBY.

Conepxxanue GyHKIHMOHAIBHO-rpadUueCKON JTMHUM HALIEJIEHO HA MOJyYeHUe
oOyyaromuMucsl 3HaHUN O (PYHKIUAX KaK BayKHEWIlIe MaTeMaTHYeCKOW MOJEIn
JUTSL OTIMUCAHUSI M UCCIIEIOBAHUS pa3HOOOpa3HBIX MPOILIECCOB U SBJICHUN B MPUPOE
u obOmectBe. M3ydyeHue marepuana CrnocOOCTBYET Pa3BUTHIO Yy OOyYarOUIUXCS
YMEHUS UCTIOIb30BaTh Pa3IUUHbIE BHIPA3UTEIbHBIE CPEICTBA SI3bIKa MATEMATUKU —
CJIOBECHBIE, CHUMBOJIMUECKHE, rpaduueckue, BHOCUT BKJIaaA B (QOpMHpOBAHUE
MPEACTaBICHUN O POJIM MAaTEMATHUKHU B Pa3BUTUU LIUBUIN3ALNH U KYIbTYPBHI.

CormacHo yueOHOMY TmaHy B /-9 Kkimaccax wu3y4aeTcs YYeOHBIH Kypc
«Anrebpa», KOTOpPHIA BKIIOYAET CIEAYIOIIME OCHOBHBIE Pa3Jeibl COJIECPHKAHUS:
«Yucna u BBIUMCICHUS», «AnreOpanyeckue BBIPAKCHUS», «YpaBHEHUS U
HEpaBEHCTBa», «DYHKIIUN».

Ha w3ydenne yueOHOTO Kypca «Anredpa» orBoautcs 306 gacoB: B 7 Kiacce
— 102 ygaca (3 gaca B Hemeno), B 8 kiracce — 102 gaca (3 ywaca B Hexmeno), B 9
kiacce — 102 yaca (3 gaca B Hezelio).



COAEPKAHUE OBYUYEHUSA
7 KIIACC
Yucsia 1 BBIYUCICHUSA

JIpoOu OOBIKHOBEHHBIE U JIECSITUYHBIC, MEPEX0]l OT OJHOW (POpMBI 3aMUCH
npobeit k apyrod. IloHaTHe palMoOHAIBPHOTO YHCJA, 3alllMCh, CpPaBHEHHE,
YOOPSIIOYMBAHUE  PAIlMOHANBHBIX  yucel. ApudmMmeTudyeckue JeUCTBUS €
palMoOHaIbHBIMK YucliaMu. Pemenne 3a7a4y U3 peaibHOM MPAKTHUKHA HA 4acTH, Ha
IpoOHu.

CreneHb C HaTypaJbHBIM [OKa3aTelieM: oOIpeleieHue, npeoOpa3oBaHue
BBIpAKEHUI HAa OCHOBE OMPEIENICHUS, 3aMuch OoNbIIKnX uncen. [IporeHTsl, 3anuck
MPOILICHTOB B BUJE APOOU U IpoOU B BUJIE MPOLEHTOB. Tpu OCHOBHBIC 3aJa4u Ha
MPOLCHTHI, PEICHUE 3a7a4 U3 PEalbHON MPAKTUKHU.

[IpumeHeHne TPU3HAKOB  JEIMMOCTH, pPa30KEHUE HA  MHOXHUTEIH
HaTypaJbHBIX YUCEIL.

Peanbubie  3aBHCMMOCTHM, B TOM 4ucle TmpsMas W oOpaTHas
MPONOPIMOHATIBHOCTH.

AuredOpanyecKkue BbIpaKeHUA

[IepemeHHBIE, YUCIOBOE 3HAYEHUE BBIPAKEHUS C MEPEMEHHOM. JlomycTUMBbIE
3HAYEHHUs NepeMeHHbIX. [IpeacTaBienre 3aBUCUMOCTH MEXY BEJIMYMHAMU B BUJIE
dbopmyiibl. Beruucienus no ¢popmynam. [IpeoOpazoBanue OyKBEHHBIX BbIPAXKEHUH,
TOXKJCCTBEHHO pAaBHBIC BBIPAXKEHHUS, TMpaBwia NpeoOpa3oBaHUS CyYMM U
MPOU3BEICHUM, TPaBUJIa PACKPBITUS CKOOOK U MPUBEIEHUS MOI0OHBIX CaraeMbIX.

CBOJCTBA CTENEHU C HATYPAIBHBIM MMOKA3aTEIIEM.

OnHounensl © MHOrowieHsl. Crenenb MHOrouwieHa. CloxKeHHne, BBIYUTAHUE,
YMHOJKEHUE MHOTOUYIECHOB. @OpMylbl COKpPAaIEHHOTO YMHOXKEHUSA. KBaJpaT
CyMMBbl M KBagpaT pasHoctu. Dopmyna pasHOCTH KBagpaToB. PasnoxeHue
MHOTOYJIEHOB HA MHOYKHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YpaBHEHMS, IpaBWjia MpPeoOpa30BaHUs ypaBHEHUS,
PaBHOCUJIBHOCTh YPABHEHUM.

JIuHeiiHOe ypaBHEHHWE C OJHOM IEPEMEHHOM, YHUCIO KOPHEN JIMHEHMHOTO
YPaBHEHUs, pELUICHUE JIMHEHMHBIX ypaBHEHUM. (COCTaBl€HUE YpPAaBHEHUW IO
YCIOBHIO 3a7jauu. PenieHne TeEKCTOBBIX 3a/1a4 C MOMOIIbIO YPaBHEHU.

JIuneliHoe ypaBHEHHUE C JBYMs MepeMEHHbIMU U ero rpaduk. Cucrema ABYX
JIMHEMHBIX YPAaBHEHUW C JBYMsI IEPEMEHHbIMHU. PemieHne cucrtem ypaBHEHHUI
crocoOoM MoACTaHOBKHU. IIpumepnl pelnieHuss TEKCTOBBIX 3a7ad € IMOMOUIBIO
CHUCTEM ypaBHEHUM.

DOyHKUIUHA



Koopaunnara Touku Ha npsiMoi. YHCIIOBBIE POMEXKYTKH. PaccTosiHre Mexay
JBYMsI TOUKaMU KOOPAWHATHOM MPSAMOM.

[TpssmoyronbHast cuctema koopauHat, ocu Oxu Oy. AGcrucca W opauHaTa
TOYKU HAa KOOPJUHATHOU miiockocTu. [IpuMepsl rpadukoB, 3alaHHBIX POopMyIaMHu.
Urenue rpaduxoB peanbHbiX 3aBucumocted. llonstue ¢ynkuun. [paduk
dbynkuun. CoiictBa pynkuuii. Jluneitnas ¢ynkuus, e€ rpadux. ['padpux GyHkimum
y = |X|. I'padmyeckoe penieHne JITHHEWHBIX ypaBHEHWH W CHCTEM JIMHCWHBIX
YpPaBHEHUH.

8 KUIIACC
Yuciia v BHIYUCICHUSA

KBagpaTtueiii kopeHb u3 uucna. Ilonsitue o0 uppalMOHATIBHOM YHCIE.
JlecsaTruHble NpUOIMKEHHST UppALlMOHANbHBIX uncesl. CBoicTBa apu(METHUYECKHUX
KBaJpaTHBIX KOPHEH U UX MPUMEHEHHUE K MPeoOpPa30BaHUIO YNCIOBBIX BhIpaKEeHUN
Y BBIUHMCJICHUAM. JIeCTBUTEIbHBIE YK CIIA.

CreneHb € ENbIM MOKa3aTeneM u €€ cporicTa. CTanaapTHas 3alKUCh YNCTA.

AuredOpanvecKkue BbIpaKeHUA

KBagpaTHbiii  TpéxwieH, pa3lio)KEHHE KBAJpPAaTHOrO  TPEXWIEHA  HA
MHOXHUTEIH.

AnreOpanueckass JapoOb. OCHOBHOE CBOMCTBO aireOpanyeckoil apooOwu.
CnoxeHue, BbIYMTAHUE, YMHOXEHHUE, [I€JICHUE anreOpandeckux JApooeil.
PanrionanbHbie BhIpaXKEHHS U UX MpeoOpa3oBaHue.

YpaBHeHUA 1 HEPABEHCTBA

KBagpatHoe ypaBHeHue, QopMmyna KOpHEHl KBaJpaTHOTO ypaBHEHHS.
Teopema Buera. Peunienue ypaBHeHU, CBOASAIINXCS K JIMHEMHBIM U KBaJAPATHBIM.
[IpocTeiinme ApoOHO-palIMOHANIBHBIE YPABHEHUS.

I'paduueckas nHTEeprpeTanusi ypaBHEHUM C JBYMs IEPEMEHHBIMU U CHUCTEM
JIMHEMHBIX YPABHEHUM C JBYMs NEPEMEHHBIMU. [IpuMepbl pelieHuss CcHucTeM
HEJIMHEWHBIX YPAaBHEHUMN C IBYMSI IEPEMEHHBIMU.

Peliennie TEKCTOBBIX 3a/1a4 alreOpandyeckuM CrocoOoM.

UucnoBble HEPABEHCTBA U UX CBOKCTBA. HepaBEeHCTBO C OJIHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucreMbl IMHENHBIX HEPABEHCTB C OJHOW NMEPEMEHHOM.

DOyHKIUHA

[Tonstne ¢ynknuu. OO6nacTh omnpeAciaeHUs W MHOXECTBO 3HAYCHUU
¢byukiuu. CiocoObl 3ajaHus (PYHKIIHA.

I'paduk dynkuuu. Yrenune cBoiicTB GyHKIuU 1o e€ rpaduky. [Ipumeps
rpaduKoB QYHKIHHI, OTPAXKAIOIINX pealibHbIE MPOIECCHI.



OYHKIUK, OMNHUCHIBAIOLIME TMPSAMYIO M OOpaTHYIO MPONOPLUUOHAIIbHBIC
3aBUCHMOCTH, X rpadukn. Oyukuun Y = X2, y = x3, y = VX, y=|x|. ['paduaeckoe
pelleHUe YpaBHEHHUIN U CUCTEM YPABHECHUU.

9 KJIACC
Yucsa 1 BBIYUCICHUSA

PanyonanbHbie yncia, UppalMoOHaIbHbBIE YKCA, KOHEYHbIE U OECKOHEYHBIE
JeCATUYHbIE IpoOU. MHOXKECTBO JEHCTBUTEIBHBIX YHCEN, NEUCTBUTEIbHBIE YUCTA
Kak OECKOHEUHbIE JeCSATUYHbIE ApoOH. B3aMMHO OJHO3HAYHOE COOTBETCTBHUE
MEXK1Yy MHO>KECTBOM JEHUCTBUTEIIBHBIX YACEN U KOOPAUHATHON IPSMOM.

CpaBHeHUE JEUCTBUTENBHBIX 4YHUCEN, apumeTHyeckue JEUCTBUS C
JNEUCTBUTEIIbHBIMU YHCIIAMU.

Pa3Mepbl 0OBEKTOB OKpPYXKAIOIIETO MHpPa, UIUTEIHHOCTh MPOIECCOB B
OKPYXAKOIIEM MUPE.

[Tpubnu:xEHHOE 3HaUCHHE BEJIMYHUHBI, TOYHOCTH MpuOIMKeHus. OKpyTiieHHe
yucell. [Ipuknika v oueHka pe3yiabTaToB BEIYMCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIuneitHoe ypaBHeHUE. PenieHne ypaBHEHUH, CBOASIIMXCSA K TUHEUHBIM.

KBanparnoe ypaBHeHue. Penienue ypaBHEHH, CBOASIIMXCA K KBaJIPATHBIM.
bukBanpatHoe ypaBHeHue. [IpuMepsl pelieHnsi ypaBHEHUA TPETbEN W 4ETBEPTOU
CTEIICHEN PA3JIOKEHUEM HA MHOKHUTEIH.

Pemienrie npoOHO-palMoHAIBHBIX ypaBHEHMU. PerieHue TEKCTOBBIX 3ajad
anreOpandecKuM METOIOM.

VYpaBHeHue ¢ AByMs MEPEeMEHHbIMU U ero rpaduk. PemieHue cucrem AByX
JIMHEMHBIX YPABHEHUN C IByMs IEPEMEHHBIMH. PellleHne CUCTEM JIByX YpPaBHECHUH,
OIHO M3 KOTOPBIX JIMHEIHOE, a JApyroe — BTOpou creneHu. ['paduueckas
MHTEPIPETALNS CUCTEMbI YPABHEHUH C IByMS IEPEMEHHBIMU.

Pelienrie TEKCTOBBIX 3aj1a4 aareOpandeckuM CrocoOoM.

UucnoBble HEPABEHCTBA M UX CBOWCTBA.

Pemienne nuHENMHBIX HEPABEHCTB C OJHOM mNepeMeHHOM. Pemenue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM IiepemMeHHou. KBaapaTHele HepaBeHCTBa.
I'paduueckass wuHTEpnpeTanvisi HEPABEHCTB M CHUCTEM HEPaBEHCTB C JIBYMs
MIEPEMEHHBIMHU.

DOyHKUIUHA

KBagpatuunas ¢ynkuus, e€ rpaduk u cpoiictBa. [lapabosia, KOOpAMHATHI
BEPIIMHBI TapadoJibl, 0Cb CAMMETPHUU MapaloIbl.

I'paduxu dynxumit: y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = x| , u ux
CBOWCTBA.

YucaoBble MOCI€I0BATEJIbHOCTH U MPOrPecCHHU



[ToHATHE 4YHKCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHUE IOCIEI0BATEIbHOCTH
peKkyppeHTHOI dhopmyon u popMyroit N-ro useHa.

ApudmeTtnyeckass U reomerpuyeckas mporpeccuud. Popmysibl N-ro YieHa
apu(pMETHUYECKON U TEOMETPUUECKON MPOTPECCUii, CyMMBbI MEPBBIX NUJICHOB.

N3o00paxenne 4iaeHOB apu(PMETHUECKON M TE€OMETPUUYECKOW Mporpeccuit
TOYKaMH Ha KOOPJAWHATHOM IIOCKOCTH. JIMHEWHBIM U 3KCHOHEHIHAJIBHBINA POCT.
CI10KHbBIE€ IPOLICHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBLIETI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE Ppe3yJabTaTbl OCBOCHHMS MPOrpaMMbl  yuyeOHOro Kypca
«Anrebpa» XxapaKTepU3yIOTCs:

1) naTpuoTHYecKOe BOCTIUTAHHE:

MPOSIBJICHUEM HWHTEpPECa K MPOIUIOMY UM HACTOAIIEMY POCCHUCKOU
MaTeMaTUKH, [EHHOCTHbIM  OTHOIIEHUEM K JIOCTHXKEHHSIM  POCCHICKHX
MAaTEMATUKOB U POCCHMCKOW MAaTEMAaTUYECKOM IIKOJbI, K HCIOJIb30BAHUIO 3TUX
JTOCTH>KEHUH B IPYTUX HAyKaX U MPUKIAIHBIX chepax;

2) rpa:KaaHCcKoe ¥ TyXOBHO-HPABCTBEHHOE BOCITUTAHME

TOTOBHOCTBIO K BBIMIOJIHEHHUIO O0SI3aHHOCTEN Tpa)KJaHWHA U peau3aliu €ro
npaB, TMpPEJACTABICHUEM O MaTeMaTUYeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS
pa3IMUHBIX CTPYKTYP, SBICHUH, MPOIEAYp I'paXKIaHCKOro oOmiecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K 00CYXJICHHUIO dTHYECKUX MPOOIJIeM, CBSI3aHHBIX
C MPaKTUYECKUM NPUMEHEHHEM JIOCTUKEHUM HAyKH, OCO3HAHUEM Ba)KHOCTHU
MOPaJIbHO-3TUYECKUX MPUHIUIIOB B IESITEILHOCTH YUEHOTO;

3) TpyA0BO€E BOCIMTAHHUE:

YCTAHOBKOMI Ha aKTMBHOE Yy4YacTHE B PEIICHUU MPAKTUYECKUX 3ajad
MaTeMaTUYECKONM HaIMpaBICHHOCTH, OCO3HAHUEM BAXHOCTH MAaTEMAaTHYECKOTO
o0pa3oBaHus HAa MPOTSHKEHUM BCEU KU3HU JUIsl YCNEMHOW mpodeccuoHaIbHON
JEATETbHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUN, OCO3HAHHBIM BBHIOOPOM U
MMOCTPOCHUEM HHJIUBUIYATIBHOU TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TIAHOB C
y4E€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCTIMTAHHE!

CIOCOOHOCTBIO K  AMOIMOHAIBHOMY UM  3CTETUYECKOMY BOCHPHUATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajJlay, PEUICHUM, pacCy>KIEHUM, YMEHHUIO BUJETb
MaTeMaTU4eCcKue 3aKOHOMEPHOCTU B UCKYCCTBE;

5) HEeHHOCTH HAYYHOT'0 MO3HAHUS

OpUEHTAIlUEe B JICSITEIBHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HBIX
MPEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS YeJIOBEKa, MPUPOJIbI U
oOlllecTBa, MOHMMAHHWEM MATEeMaTUYECKOM HAayKu Kak c@epbl 4YenoBeYecKOon
NESATEbHOCTH, ATANoB €€ pa3BUTHUS M 3HAYMMOCTH JIJIi PAa3BUTHUS LIUBUIIM3AIUH,
OBJIJICHUEM SI3BIKOM MATEMAaTHKU M MaTeMaTUYECKOU KYJIbTYpOW KaK CPelICTBOM
MO3HAHUSI MHpPA, OBJIAJICHUEM MPOCTCHIIMMU HaBBIKAMU HCCIIEIOBATEIbCKON
NEeSATENIbHOCTH;

6) ¢usmyeckoe BocmuTaHue, GopMHpPOBAHHME KYJIbTYPbl 310POBbS H
IMOIMOHAJIBLHOTO 0JIATOTOTYyYHS



TOTOBHOCTBHIO MPUMEHSTh MAaTEMAaTHUYECKHE 3HAHUS B HHTEpPECaxX CBOETO
3IOPOBBS,  BEICHHUS  3JI0pOBOrO  o0Opaza ku3HU  (3J0pOBOE  IHMTAHUE,
cOaJaHCUPOBAHHBIA PEXUM 3aHATUM M OTIbIXa, peryispHas duznyeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(JICKCUH, TPU3HAHUEM CBOCTO
MpaBa Ha OUIMOKY U TAKOTO € MpaBa JPYroro 4eaoBeKa;

7) 3K0JIOTHYEeCKO€e BOCTIHTAHUE:

OpUEHTAIlMel Ha MPUMEHEHUE MAaTeMaTUYECKUX 3HAHUU ISl pelIeHUus 3a7ad
B 00JIACTM COXPAaHHOCTH OKPYXAIoIIeH cpenabl, IMJIAHUPOBAHUSI TOCTYNKOB U
OLICHKM HMX BO3MOXKHBIX TOCIEJACTBUI MJIsI OKpPYXKalIIel cpeabl, OCO3HAHHEM
100aJIBbHOTO XapakTepa SKOJOTHUECKUX MPOOJIeM U MyTe X pelieHus;

8) amanTamusi K M3MEHSIOMMMCS YCJIOBHAM CONUATBHOW M MPHPOTHOM
cpenbl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCIOBHUSIX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUECKYIO JEATEeNbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCS y JPYTruUX JIOJIeH, MpUoOpeTaTb B COBMECTHOW AESATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUU U3 OMbITA JPYTUX;

HEOOXOJUMOCThIO B (OPMUPOBAHUM HOBBIX 3HAaHUH, B TOM YHCIE
bopMynUpOBaTh UACH, MOHATHS, TUTIOTE3bl 00 O0BEKTAX U SBICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaThb JACMUIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIETEHTHOCTEH, MIJIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYKO  CHUTYalMIO0, BOCHPUHUMATH
CTPECCOBYIO CHUTYAallMI0 KakK BBI30B, TPEOYIOIIUN KOHTPMEp, KOPPEKTHUPOBATh
MPUHUMAEMble pElICHUs U JeUCTBUS, (GOPMYJIHUPOBATH U OIEHUBATH PUCKU U
MOCJEACTBUS, OPMHUPOBATH OMBIT.

METAIIPEIMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/ibHBbIE YHHBEPCAIbLHbIE Y4eOHbIE NeiiCTBUSA
ba3zoBble Joruueckue a1eiicTBUS:

e BBISBISATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKK MAaTEMAaTHUUYECKUX
OOBEKTOB, MOHATHUM, OTHOLICHHN MEXIYy MOHATUSIMH, (POpMyIUpOBaTh
OmNpeNeNicHUs]  MOHSTUM, YCTaHABIMBATh CYIIECTBEHHBIM  IPU3HAK
KJ1accupuKanuu, OCHOBaHHUS [Jisi OOOOIIEHUS W CPaBHEHMS, KPUTEPUU
MIPOBOAMMOTO aHaJN3a,

e BOCHOpPUHUMATH, (GOPMYIHUPOBATH U  MOPeoOpa3OBbIBATh  CYXKICHUSA:
YTBEPAUTEIbHbIE U OTpULIATENIbHBIC, €IUHUYHBIC, YaCTHbIE U OOIIHE,
YCJIOBHBIE;

e BBISBIATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
NpoTUBOpeuns B (akTaX, JaHHBIX, HAOMIOJCHUSX U YTBEPKICHUSAX,
npejuiaratb ~ KpUTepUM  JJISI  BBIABJICHUS  3aKOHOMEPHOCTEM U
MIPOTUBOPEYHIL;



JenaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUCHHI, yMO3aKIFOUEHUH 10 aHAJIOTUH;
pa3dupaTh JI0Ka3aTeIbCTBA MATEMATHYCCKUX YTBEPKICHUH (IIpsIMBIC H OT
MPOTUBHOTO), MPOBOJIUTH CAMOCTOSITCIILHO HECIIOKHBIC JI0Ka3aTelbCTBA
MaTreMaTU4ecKuX (DaKToOB, BBICTpAMBATh AapPryMEHTAIUIO, MPUBOIUTH
MPUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYK/ICHHUS,
BBIOMpaTh CIOCOO pemieHUs y4eOHOH 3amaun (CpaBHHUBATh HECKOJIBKO
BAPUAHTOB pEIICHHUs, BbIOUpATh HaubOoJee NOAXOASNIUNA C YUYETOM
CaMOCTOSITEIILHO BBIZICICHHBIX KPUTCPUEB).

Ea30BbIel/ICCﬂeIlOBaTe.IILCKHeHeﬁCTBHﬂ:

HCIIOJIB30BaTh BOIMPOCHl KaK UCCIEA0BATEIbCKUNA MHCTPYMEHT IMO3HAHUS,
dbopmyMpoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTUBOpPEUUE, MIpoOIeMy,
CaMOCTOSITEJIbHO yCTaHABIMBaTh HCKOMOE U JaHHOE, (OpMUPOBAThH
TUNOTE3Y, apTYMEHTUPOBATH CBOIO MO3UIMI0, MHEHHUE;

MPOBOJAUTH IO CaMOCTOSITEIbHO COCTABJICHHOMY IUJIaHY HECIOKHbBIN
AKCHEPUMEHT,  HEOOJbIIOE  MCCIEAOBAHUE MO  YCTAHOBJICHUIO
OCOOCHHOCTEM MaTreMaTH4YecKoro oO0BbeKTa, 3aBUCUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITEIbHO (GOPMYIUPOBATH 0OOOIIEHHS M BBIBOJIBI IO pE3yJibTaTam
MPOBEJAEHHOIO HAOJIOACHUS, MCCIECIOBAHUS, OLEHUBATh JOCTOBEPHOCTH
MOJYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 0000IIECHNIA;

MPOTHO3UPOBATh BO3MOXKHOE pPAa3BUTHE IMIpOllecca, a TAKXKE BBIJABUTATH
MPEANOJIONKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

PabGora ¢ ungopmaumei:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTH HH(MOpMalUM, JaHHBIX,
HEOOXOUMBIX JIJI PELICHUS 3a/1a4u;

BBIOMpaTh, AaHAJIM3UPOBATH, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
MH(pOpMALINIO Pa3IMUHbBIX BUJOB U (OPM MpeCTaBICHHUS,

BbIOMpaTh (QopMy NpeAcTaBiICHUS HHPOPMALMU U WUIIOCTPUPOBATH
pelmiaeMble 3aJlayd CXeMaMHM, JuarpaMMaMu, HHOM rpadukoil W HuX
KOMOHWHAIIUAMU,

OLICHUBATh HAAEKHOCTh WMH(OpMALMM O KPUTEPHUSM, MNPEATIONKEHHBIM
YUHUTENEeM UWIH CHOPMYIUPOBAHHBIM CAMOCTOSITEIBHO.

KOMMyHI/IKaTI/IBHLIGYHI/IBepca.HLHbIey‘leﬁHbIeIleﬁCTBHﬂ:

BOCIIpUHUMATh U  (OPMYJIHPOBATH CYXKACHUS B COOTBETCTBUU C
YCJIOBUSIMH U LIEJISIMU OOILIEHUS, SICHO, TOYHO, FPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3PEHHUS B YCTHBIX M NHUCBMEHHBIX TEKCTAaX, /1aBaTh MOSICHEHUS 10
XOJly pELICHUS 3a7a4i, KOMMEHTUPOBATh MOJYUYCHHBIN PE3YyJbTaT;



e B XOJ€ 00CYXJIEHHS 3a7aBaTh BOIIPOCHI M0 CYIIECTBY 00CYK/IaeMOIl TEMBI,
npoOJieMbl, peraeMoi 3ajjauu, BbICKa3bIBaTh UJIE€H, HAIICJICHHBIE HA MIOUCK
pelIeHus, COIMOCTaBJISITh CBOU CYXIEHUS C CYXJICHUSIMU JPYyTrux
YYaCTHUKOB JAMANora, OOHapy>XUBaTh pa3judyue U CXOACTBO IMO3UIIUH, B
KOpPpEKTHOU popMe popMyIMpoBaTh pa3HOTIIACHS, CBOM BO3PAKECHUS,

e TMPEICTABISITH  PE3yJNbTaThl  PEIICHUS  3aJayd,  AKCIECPUMEHTA,
UCCIIEIOBAHUsI,  TMPOEKTa,  CaMOCTOATENIbHO  BbIOMpaTh  (opmar
BBICTYIUUICHUS ¢ YYETOM 3aJ1ay MPE3CHTAIUU U OCOOCHHOCTEH ay IUTOPUH;

e TMOHMMAaTh M  HCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOW  H
WHJMBUAYabHOW palbOThl TpU pPEHICHUHU YUYEOHBIX MaTEMaTHYECKUX
3aj;ad;

e TMPUHHUMATH 1I€JIb COBMECTHOM JESATEIbHOCTH, IJIAHUPOBATH OPraHU3aIUIO
COBMECTHOM paboThl, pachnpeneisiTh BUIbI padOT, JOTrOBapUBATHCA,
00Cy’X1aTh TIPOIIECC M PE3yabTaT PadOTHI, 0000IIaTh MHEHHUS HECKOIbKUX
TOAEH;

e Yy4acTBOBaTh B TpymnmnoBbIXx (opmax pabdoTel (00CyXaeHUs, OOMeH
MHEHHUSMH, MO3TOBBIC IITYPMBI W JIPyTUE), BBITIOJHATH CBOKO YacTh
paboThl U KOOPJUHUPOBATH CBOU JECUCTBUS C IPYTUMH WICHAMU KOMaH/bI,
OIICHUMBATh KA4e€CTBO CBOETO BKJIaJa B OOLIUMN MPOIYKT MO KPUTEPHUSIM,
chopMyIHPOBAHHBIM YUYACTHUKAMH B3aUMOACHCTBHUSL.

PeryasiTuBHbIE YHUBEpPCcAJIbHbIE YUeOHbIE 1eliCTBUSA
Camoopranuzanus:

e CaMOCTOSITCIIBHO COCTaBIIATH IUIAH, AJITOPUTM PEIICHUs 3aiadn (MU ero
4acTh), BBIOMpATh CIOCOO pelICHUS ¢ YyY4ETOM HMEIOIIUXCS PECYpCOB H
COOCTBEHHBIX BO3MOXKHOCTEW, apryMeHTUpPOBaTb U KOPPEKTHUPOBATh
BAPUAHTHI PEUICHUN ¢ Y4ETOM HOBOM MH(OpMaLIUH.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIHUHTEJJIEKT:

e BJIQACTh CIOCOOAMHU CAMOINPOBEPKH, CAMOKOHTpPOJS IMpolecca |
pe3yibTaTa peuieHrus MaTeMaTUueCcKou 3a1a4u;

e TMPEIBUACTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IPU PELUICHUU
3a/1aud, BHOCHUTb KOPPEKTHUBBI B JE€ATEIIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, HAUJIEHHBIX OINOOK, BBISIBICHHBIX TPYAHOCTEH;

e OILICHUBATh COOTBETCTBUE pe3yJibTaTa JIESITEIbHOCTH MOCTABICHHOUN ILIENH
U YCIIOBUSIM, OOBSICHATH MPUYUHBI JOCTUKEHUS WIIM HEIOCTUKEHUSI LIEIIH,
HaxOoJIUTh OLIKUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIMBITY.

HNPEAMETHBIE PE3YJIBTATHI
K konmy oOydyenus B 7 KJacceoOy4aroUuics TMOJYUYUT CIEAYIOIINE
MpEMETHBIE PE3YJIbTATHI:
Yuciia ¥ BBIYHCTCHUSA



BrinonusATh, couyeTas YCTHbIE W MUCHbMEHHBIE MPUEMBI, apU(PMETHUYECKUE
JEUCTBUS C PAllMOHATBHBIMU YUCIAMHU.

HaxonuTh 3HaYeHUsT YHUCIOBBIX BBIPAKCHUM, MPUMEHSITH pPa3zHOOOpa3HbIC
crocoObl ¥ MPUEMBI BHIYUCIICHUSI 3HAYEHUN NPOOHBIX BBIPAXKEHUMN, COAEpIKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOHU.

[lepexomuTh OT ogHOW (HOPMBI 3aIUCH YUCeN K Japyroi (mpeoOpa3oBbIBATH
JECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITHYHYIO, B
JaCTHOCTH B O€CKOHCUHYIO JCCSITHYHYIO IPOOB).

CpaBHUBATH U YIOPSJOUUBATH PAlMOHAIBHBIC YUCTIA.

OKpyriaTs yucnia.

BrINonHATh NPUKUIKY U OLEHKY pe3ybTaTa BHIYMCICHUM, OIIEHKY 3HAUYCHUM
YUCJIOBBIX BbIpaXXEHUU. BBIMOMHATH AEHCTBUSI CO CTENMEHSMU C HATypaIbHbIMU
MOKa3aTeIsIMH.

[IpuMeHsT,  NOpU3HAKK  ACIMMOCTH,  Pa3JOKEHUE HA  MHOXHUTENIH
HaTypaJbHbIX YHCEIL.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 33Ja4M, CBSI3aHHBIE C OTHOUIEHUEM
BEJIMYMH, MPONOPLUHOHATBHOCTHIO BEJIMYMH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yabTaThl pelieHUs 3a7a4 ¢ y4€TOM OTpaHUYCHUM, CBSI3aHHBIX CO CBOWCTBAMHU
paccMaTprUBaeMbIX 0OBEKTOB.

AsreOpanyecKkue BbIpPaKeHUA

Hcnonp3oBaTh anreOpanvyecKyrd TEPMUHOJIOTHUIO U CHUMBOJUKY, NPUMEHSTH
e€ B Mpolecce OCBOCHUS yueOHOT0 MaTepuara.

HaxonuTh 3HaueHUs OYKBEHHBIX BBIPAXKEHUN MNpU 3aJaHHBIX 3HAYCHUSX
MePEMEHHBIX.

Brimonusate  mpeoOpa3oBaHUs  IEJIOTO  BBIpAXKEHUS B MHOTOWICH
MIPUBEJICHUEM MOJAO0HBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

BbInonHsATh yMHOXXEHHE OJIHOWICHAa HAa MHOTOYJIEH M MHOTOWJIeHa Ha
MHOTOYJICH, TPUMEHSTH (hOPMYJIbl KBaJpaTa CyMMbI U KBaipaTa pa3HOCTH.

OcyliecTBIsATh PA3JI0KEHUE MHOTOWICHOB HA MHOXKHUTEIU C MOMOIIbIO
BBIHECEHUS! 32 CKOOKM OOIEero MHOXHUTENS, TPYIIUPOBKU ClIaraemaix,
MpuMeHeHUs (POPMYJT COKPAIIEHHOTO YMHOKEHHUS.

[IpuMensTh npeoOpa3zoBaHUsi MHOTOWICHOB JJIS PEIICHUS Pa3IMYHbIX 33134
13 MaTEMAaTHUKH, CMEKHBIX IIPEJAMETOB, U3 PEealIbHON MPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATYPAIBHBIMHU ITOKA3aTEISIMH IS
npeoOpa3oBaHusl BEIPAKCHUH.

YpaBHeHUA 1 HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHsS C OAHOM INEPEMEHHOW, NMPUMEHSA NpaBHIIa
nepexojia OT UCXOAHOTO YpaBHEHUSI K paBHOCUIILHOMY emy. [IpoBepsiTh, ABisieTCS
JI1 YUCJIO KOPHEM yYpaBHEHUSI.



[IpumensThs rpaduueckrue METOIbI MPU PEIICHUU JTUHEUHBIX YPAaBHEHUN U UX
CHCTEM.

[logOupars mnpumepsl HAp YKCEIN, SBISIIOIIUXCA PEHICHUEM JIUHEHHOIO
YpaBHEHHUS C ABYMSI IEPEMEHHBIMU.

CtpouTh B KOOPJAMHATHOW IUIOCKOCTH TpaduK JTUHEWHOTO YpaBHEHHS C
JByMsl TEPEMEHHBIMH, MOJB3YSICh TpapUKOM, MNPUBOJAUTH MNPUMEPHI PEIICHUS
YpaBHEHUS.

Pemiath cuctembl IBYyX JIUHEHMHBIX YPABHEHUN C JBYMS IEPEMEHHBIMH, B TOM
qyucie rpaguuecku.

CocraBnaTeh W pemarb JUHEHHOEC YPAaBHEHUWE WM CUCTEMY JIMHEHWHBIX
YpPaBHEHHWW 10 YCIOBHIO 33/a4d, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1aui MOJYyYECHHBIH pe3yJbTarT.

DyHKUUMN

N3o00paxaTh HA KOOPJUHATHOU MPAMOUN TOUKH, COOTBETCTBYIOIIUE 33/ JaHHBIM
KOOpAWHATaM, JIy4H, OTPE3KU, HHTEPBAJIbI, 3aMUCHIBATH YUCIOBBIC TPOMEXKYTKHU Ha
anreOpanvdecKoM s3bIKe.

OTMeuaTh B KOOPJMHATHOW IMJIOCKOCTU TOYKU MO 3aJaHHBIM KOOpAWHATaM,
CTpOWTH I'paduky TUHEHHBIX QyHKIHA. CTpouTh rpaduk GyHKIHH Y = [X|.

OnuceiBaTh € MOMOIIBIO (YHKIIMH U3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMM. CKOPOCTh, BpEMsI, PACCTOSIHHE, LI€HA, KOJMYECTBO, CTOMMOCTb,
MIPOU3BOIUTENLHOCTD, BpeMsi, 00bEM pabOTHI.

HaxoauTs 3Hauenune GyHKIIMU MO 3HAYCHUIO €€ apryMEHTa.

[lonumars rpaduueckuil cnoco0 MpeAcTaBiICHUS W aHaNIW3a WH(OpPMaINH,
M3BJIEKATh U UHTEPHPETUPOBATH UHPOPMAIIUIO U3 TPAPUKOB PEaTbHBIX MPOIIECCOB
Y 3aBUCUMOCTEM.

K xonry oOydeHuss B 8 KjacceoOydaOmMUiCS TOMYYUT CICTYIOIIHE
MpEMETHBIE PE3YIbTATHI:

Yuciia v BBIYUCITCHUSA

Hcnonp3oBaTh HauyadbHbIE MPEACTABICHUS O MHOXECTBE JEHCTBUTEIBHBIX
Yyuces IJii CPAaBHEHUS, OKPYTJICHUSI U BBIUUCICHHUM, H300pakaTh I€UCTBUTEIbHbBIC
YyCla TOYKaMU Ha KOOPAUHATHOU MPSIMOM.

[IpumensaTy noHsiTUE apuUPMETHUYECKOrO0 KBAJIpPaTHOTO KOPHS, HAXOJUTh
KBaJpaTHbIE KOPHH, UCIOJIb3Ysl MPU HEOOXOJUMOCTH KaJbKYJSTOP, BBIMOJHSITH
npeoOpa3oBaHus BBIPAXKEHUN, COJAEPKAIIUX KBAaJAPATHbIE KOPHHU, HCIOJIb3Ys
CBOWCTBA KOPHEM.

Ncnonp3oBaTh 3anucu OOJBIIMX W MaJlbIX YHMCEN C MOMOUIBIO JIECSITUYHBIX
npoOeii u creneHel yucia 10.

AuredOpanyecKkue BbIpPaKeHUA



[IpuMeHSAT, TMOHATHE CTENEHU C 1EJbIM [OKa3aTeleM, BBINOJIHATD
peoOpa3oBaHUsl BRIPAKECHU, COIEpKAITUX CTENEHHU C LIEJIbIM MTOKA3aTEIEM.

BrINonHATh TOXJIECTBEHHBIE MPEOOpPa30BaHUSI PALMOHAIBHBIX BBIPAXKEHUM
Ha OCHOBE MPaBWJI JEUCTBUI HAJl MHOTOUJIEHAMH U alre0panyecKuMu Jpo0saMu.

PacknaapiBaTh KBagpaTHBIN TPEXUIEH HA MHOXKUTEIH.

[IpuMensTh peoOpa3zoBaHMs BBIPAXKEHUN ISl pEUICHUS Pa3IUYHBIX 3a7a4 U3
MaTeMaTUKH, CMEXHBIX MTPEIMETOB, U3 PEAIbHOU MPAKTUKH.

YpaBHeHUA 1 HEPABEHCTBA

Pemiate nuHeliHble, KBaJpaTHbIE YpaBHEHUS W pallMOHAJIbHBIC YpaBHEHMS,
CBOJISILIIMECS K HUM, CUCTEMBI IByX YPaBHEHUU C ABYMS IEPEMEHHBIMH.

[IpoBOaUTE MpOCTENIINE UCCIEAOBAHNS YPABHEHHUN U CHCTEM YpaBHEHWH, B
TOM YHCJIE ¢ TPUMECHEHUEM rpapUUecKuX MpecTaBieHui (yCTaHaBIUBATh, HMEET
YW ypaBHEHUE WJIM CHUCTEMa YPaBHEHHUH PEILCHHS, €CIM UMEET, TO CKOJIbKO, U
npodee).

[lepexonuth OT cioBecHOW (HOPMYNIHPOBKU 3ajauu K €€ anreOpanyeckoi
MOJIEIM C TIOMONIBIO COCTABJCHUS YPAaBHEHUS WM CHUCTEMbl YpaBHEHUH,
HMHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MOJYUEHHBIN pe3yybTarT.

[IpuMeHsAT, CBOMCTBAa YHCIOBBIX HEPABEHCTB [JIi CPABHEHUS, OICHKH,
pelarh JIMHEWHbIE HEPABEHCTBA C OJHOW MEPEMEHHOM M HUX CHUCTEMBI, 1aBaTh
rpaMyecKyr0 WJUIIOCTPALIUI0 MHOXECTBAa pPEHICHUH HEPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DOyHKIUMN

[ToHMMaTh W UCHOB30BaTh (HYHKIIMOHAJIBHBIC MOHSATHS M S3bIK (TCPMUHBI,
CUMBOJIMYECKHE O0003HAYCHHS), ONPEIACIIATh 3HAYCHHE (PYHKIUH IO 3HAYCHHIO
apryMeHTa, ONpeessaTh CBOMCTBA (DYHKIUU 10 €€ rpaduKy.

CrtpouTth rpaduku 3JIeMEHTApHBIX PYHKINUMN BUIA!

y = kiX, y = X2, y = X3,y = x|, Yy = VX, OmHCBIBaTh CBOWCTBA UHCIOBON
dbyHkuuu no e€ rpaduxy.

K xonrmy oOyueHus B 9 KjacceoOydarOmMUiCS TOMYYUT CICTYIOIIHE
MpEAMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTCHUSA

CpaBHUBATH U YIOPSIOUYMBATH PAllMOHAIIbHBIC U UPPAllMOHATIbHBIE YHUCIIA.

Boimonusate apudmMerndeckue JCHCTBHS C palMOHAIBHBIMU YHCIAMH,
codeTrass YCTHbIE U MHUCbMEHHbIE TMPUEMBI, BBIOJHATH BBIYUCICHUS C
UppalMOHATbHBIMU YHCIIAMHU.

Haxonute 3HaueHHs CTeNeHEW C LEJIbIMU I[IOKAa3aTelsiIMU W KOPHEH,
BBIYUCIISITh 3HAUEHUS YUCTIOBBIX BBIPAKCHU.

OKpyrJisiTh  J1EUCTBUTEIBHBIE YHWCIA, BBINOJIHATH MNPUKUIKY pe3yjbTara
BBIUMCJICHUH, OLICHKY YMCIIOBBIX BBIPAKCHHUI.



YpaBHeHUS] U HEPABEHCTBA

Pemate nuHENHBIE W KBaJApPATHBIE YpaBHEHUWs, YPAaBHEHUS, CBOASIIMECS K
HUM, pocTerIne JpoOHO-paIllMOHAIbHbBIE YPABHEHUS.

Pemate cuctembl ABYX JIMHEHHBIX YPAaBHEHHN C ABYMs IEPEMEHHBIMU H
CHUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBJISIETCS JINHEWHBIM.

Pemiatb TeKCTOBBIE 3ajauM alreOpamdeckuM Croco0OM C  MOMOUIBIO
COCTaBJICHUS YPAaBHEHHS UM CUCTEMBI IByX YPABHEHUN C ABYMSI IEPEMEHHBIMH.

[IpoBOaUTE MPOCTENIINE UCCIEAOBAHNS YPABHEHUN U CHUCTEM YPAaBHEHHWI, B
TOM YHCJIE ¢ TPUMECHEHUEM rpapUuecKuX MpecTaBieHuil (yCTaHaBIUBATh, HMEET
1 ypaBHEHUE WM CUCTEMA YPABHEHUM PELICHHUS, €CIM HUMEET, TO CKOJBKO, U
npodee).

Pemiath nuHelHbIE HEpPaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300paXKaTh
pEIICHNE HEPABEHCTB HA YUCIOBOW MNPSIMOMW, 3alUCHIBATH PELUICHHE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cuctembl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOYAIOIINE KBAJpaTHOE HEPABEHCTBO, H300pa)kaTb pEIICHHE CUCTEMBbI
HEPABEHCTB HA YHCIIOBOW MPSIMOM, 3aIMChIBATH PELIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPH PELUICHUH PA3JTWYHBIX 33/1a4.

DOyHKUUMN
Pacno3naBath (yHKIMKM U3y4eHHBIX BUJIOB. [loKa3piBaTh CXeMAaTHYECKU

pacIooXeHHe Ha KOOPJAMHATHOW TUIOCKOCTH rpadukoB GpyHkmmid Buga: y = KX, Y
=kx+b,y=kix,y=ax2 + bx + ¢,y =x3, y = VX, y = |X|, B 3aBHCHMOCTH OT
3Ha4eHU KO3 PUIMEHTOB, ONMKUCHIBATH CBOMCTBA () YHKIIUH.

Crpouth u n300paxkaTb CXeMaTUUYECKU IpadUKu KBaJpaTUUYHBIX (DYHKIUH,
OMUCHIBATh CBOMCTBA KBAIpaTUUHBIX (DYHKIIMI 1O UX Tpadukam.

Pacno3naBarh kBajgpaTuuHyr0 (pyHKIHIO 11O GopMysie, MPUBOIUTH TPUMEPHI
KBaJPaTUYHBIX (DYHKIUN U3 peaibHOU KU3HU, (PUZUKU, TEOMETPHUHU.

YucJioBbIE MOCTEA0BATEIBHOCTH H MPOrPecCun

Pacno3naBath apuMETHUECKYI0 U TE€OMETPUUYECKYI0 MPOTrPecCur Mpu
pa3HBIX crIoco0ax 3a1aHusl.

BbInonHsATh BBIYUCIEHUS C€ UCHOAb30BaHMEM (opMysn N-To  4YieHa
apu(pMEeTHUYECKON U TEOMETPUUECKON TPOTrpeccrii, CyMMbI MEPBBIX N UJICHOB.

N300paxaTh 4Yi€Hbl MOCIEIOBATEILHOCTH TOYKAMU HAa KOOPJIWHATHOM
IJIOCKOCTH.

Pewiats 3amaun, CBSI3aHHBIE C YUCJIOBBIMHU TMOCIIEIOBATEIBHOCTSIMHU, B TOM
YHCIie 3a/1a4U M3 PEAbHOM KU3HU (C MCIOJIb30BAHUEM KaJIBKYJIATOPA, HMH(PPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoimyecTBoyacos DJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB 1 (wnpoBbIe)
n/n TEMIIPOrpaMMBbl Bcero KonTtposbHubiepadorsl | [IpakTnuecknepadoTsl P
o0pa3oBaTebHbIEPECYPCHI
1 Yucaa ¥ BRIYUCICHUS. 18 1 bubmnoreka IIOK
PannonanbHbIe yucia https://m.edso0.ru/7f415b90
bubmnoreka IIOK
2 44
AJIreOpaieCKHEBLIPIKCHHA 3 https://m.edso0.ru/7f415b90
bubmnoreka IIOK
1 1
3 ¥ PaBHCHNS U HEPABCHCTBA 3 https://m.eds00.ru/7f415b90
4 Koopaunats! u rpaduku. 1 1 bubnnorexa [JOK
OyHKIIUU https://m.edsoo.ru/7f415b90
bubmnoreka IIOK
IT 1 1
° OBTOpEHHE 1 0000meHHe 6 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 7 0
I[TPOIT'PAMME




8 KJIACC

KosmyecTBoyacos DJIeKTPOHHbIE
Ne HanmeHoBaHMepa3aeoB U (npoBbIe)
n/n TEMIIPOTrPaMMblI Bcero Koutpoabnbiepaborsl | IIpakTnyecknepadoThl P
o0pa3oBaTebHbIEPECYPCHI
1 Yucna ¥ BRIUUCIICHHUS. 15 bu6nuoreka [JOK
KBanpaTHbie KopHU https://m.edsoo0.ru/7f417af8
9 Uucna u BerauciacHusa. CTeeHs ¢ 7 bubmnoreka IIOK
LIEJIBIM [T0KA3aTeIeM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKUeBBIPAKEHUS. 5 1 bu6mmorexa [IOK
KBagpaTHbIiTpEXUICH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKUeBBIPAKEHUS. 15 1 bu6mmorexa [IOK
Anrebpandeckasipoonb https://m.edsoo.ru/7f417af8
5 YpaBHEHUS 1 HEPABEHCTBA. 15 1 bubmuoreka [JOK
KBangpaTHbie ypaBHEeHUS https://m.edsoo.ru/7f417af8
5 YpaBHEHUS 1 HEPABEHCTBA. 13 bubmuoreka [JOK
Cucrembl ypaBHEHUI https://m.edsoo0.ru/7f417af8
YpaBHEHUS 1 HEPABEHCTBA. bubnuoreka [JOK
7 12 1
HepasencrBa https://m.edsoo.ru/7f417af8
bubmnoreka IIOK
) .
8 YHKUHH. OCHOBHEICTIORATHS > https://m.edsoo.ru/7f417af8
bubmnoreka IIOK
) |
o yRKuuH. HCIOBbICGyHKIIHA o https://m.edsoo.ru/7f417af8
bubmnoreka I1OK
1 IT 1
0 OBTOpeHHE 1 0G0bmeHHe 6 https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I1O 102 5
I[MTPOT'PAMME




9 KJIACC

KosmmyecTBoyacos DJIeKTPOHHbIE
Ne HanmeHoBaHMepa3ae10B U
n/n TCMIIPOTPAMMBI Bcero | Konrtpoabubiepaborsl | IIpakTuuecknepadoTbl (ungposeic)
o0pa3oBaTebHbIEPECYPChI
1 Yucaa ¥ BRIYUCICHUS. 9 bubmnoreka IIOK
JleficTBUTENBHBIC YN CTIA https://m.edso0.ru/7f419d08
9 YpaBHEHUS 1 HEPABEHCTBA. 14 1 bubnuoreka [JOK
VYpaBHEHHUs C OJHOU ITIEPEMEHHON https://m.edso0.ru/7f419d08
YpaBHEHUS 1 HEPABEHCTBA. bubmuoreka [JOK
3 . 14 1
Cucrembl ypaBHEHUN https://m.edso0.ru/7f419d08
4 YpaBHEHUS 1 HEPABEHCTBA. 16 1 bubnuoreka [JOK
HepasencrBa https://m.edso0.ru/7f419d08
bubnnorexa [JOK
> Cymicuim 16 ! https://m.edSO(])_.Iru/Yf419d08
bubnnorexa [JOK
6 YucaoBbIeTIOCTEI0BATEILHOCTH 15 1 httos://m.e dSO(])_.[ru 17£419408
7 [ToBTOpenue, 0600IIEHNE, 18 1 bubmnoreka IIOK
cUCTeMaTU3alusI3HaHuI https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB ITO 102 6 0

I[TPOTPAMME




YYEBHO-METOANUYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YHEHUKA

* Maremaruka. Anrebpa: 7-ii kiacc: 0a30BbIi ypOBEHb: y4deOHHK; 15-€
usznanue, mnepepaboranHoe, 7 kiaacc/ Makapeiues FO.H., Munmgiok H.T.,

HemxoB K.M. u ap.; mox pemakuumen TemsikoBckoro C.A., AKIMOHEPHOE

obmectBo «M3narenbcTBO «IIpocBemnienne»



