MUHUCTEPCTBO MPOCBEIEHUA POCCUNCKOW ®EJEPALIMU
Munucrepcerso oopasosanus IlenseHckoi 001acTu

Yupasienue o0pa3oBaHusi aAMUHUCTPanun MaJiocep10O0MHCKOro paiioHa

MBOY COIII c. HoBoe JIeMknHO

[TPUHATO YTBEPXIEHO

Ha 3acenanun JIMpEeKTOpP MIKOJIBI

neaarorudc€CKoro CoB€ra

Nel ot 28.08.2024 babypuna C.B.
ITpuka3z Ne 73 or 30.08.2024 1.

PABOYASI IPOTPAMMA
(ID 1438228)

yueOHOro Kypca
«Aaredpa»

JUIs1 00yJaroImxcs 7-9 KiaccoB

MYHULMANBHOE
BHODKETHOE
OBLWEOBPA3OBATE/NLH
OE YYPEXOEHWE
CPELHAA
OBLUEOBPA3OBATEJIbH
AS LLKOJIA C. HOBOE
OEMKWHO

Moanucax: MYHULUMNANBHOE BIOIXXETHOE
OBLEOBEPA30BATE/IbHOE YUYPEXOEHWE CPEOHAA
OBLEOEPA30BATE/IbHAA LWKOJA C. HOBOE AIEMKMHO
DN: C=RU, S=leH3eHckas obnactb, STREET="yn.3Be3aHas,
A.23", L=c.HoBoe lemkuo, T=ANPEKTOP,
O=MYHULIMNANBHOE BIOMKETHOE
OBLEOBEPA30BATE/IbHOE YYPEXOEHWE CPEOHAA
OBLIEOBPA3OBATE/bHAS LIKOJIA C. HOBOE AEMKMHO,
OrPH=1025800814005, CHMI1C=01576681569, UHH
t0ON=5822002112, NHH=582200050649,
E=glavbuch.gracheva@yandex.ru, G=CseTtnana BsuecnasosHa,
SN=BabypuHa, CN=MYHULIMMNAJIbHOE BIOIPKETHOE c.HOBOe IIeMKHHO 2024
OBLLEOBPA30BATE/IbHOE YYPEXOEHWE CPEOHAA
OBLEOBPA30BATE/bHAA LWWKOMA C. HOBOE AEMKMHO
OcHosaHue: A aBnswch aBTOPOM 3TOro AOKYyMeHTa
MecTononoxeHve: MECTo NoaNUCaHNs

[ata: 2024.09.14 10:46:25+03'00"

Foxit Reader Bepcusi: 10.1.1



MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBISE€TCS OJHUM M3 OMNOPHBIX KYpCOB OCHOBHOTO OOIIEro
oOpa3oBaHUs: OHA 00ECTIEYMBAET U3YUCHUE JPYTUX JUCIUIUINH, KaK €CTECTBEHHO -
HAy4YHOTO0, TaK W TYMAHUTAPHOTO IIMKIJIOB, €€ OCBOCHHME HEOOXOIUMO ISt
MIPOJIOJDKEHMS] 00pa30BaHUsI M B IIOBCETHEBHOM KU3HU. PazBuTHe y 00ydaromuxcs
HAyYHBIX TPEJCTABICHUH O TMPOUCXOKICHUN € CYNTHOCTH ajlreOpandecKux
abcTpakiuii, cnocode OTpaKeHUsI MaTeMaTUYeCKONM HayKOM SIBIIGHUI U TIPOIIECCOB
B MPUPOJIEe M OOIIECTBE, POJIU MATEMAaTHYECKOTO MOJACIMPOBAHMS B HAYYHOM
MO3HAHWH U B MPAKTHKE CITOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ KaueCTB MBITIUICHUSI, HEOOXOIUMBIX JIJISl aIanTallii B COBPEMEHHOM UG POBOM
obOmiecTBe. M3yueHune anreOpbl OOECIEUMBACT pPa3BUTHE YyMEHHUs HaOJIOAaTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHHUS,
CIIOCOOHOCTH apTryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU JEHUCTBHSI M BBIBOJBI,
dbopmynupoBaTh yTBepkaeHusA. OCBOeHHE Kypca anreOpbl 00eCredrnBaeT pa3BUTHE
JIOTUYECKOTO MBINIUICHUSI O0ydYaroIuXcs: OHU UCIOJB3YIOT JCIYKTUBHBIE U
WHYKTUBHBIC PACcCyKJI€HUs, 0000IIEHNE U KOHKPETU3AI1I0, aOCTparupoBaHue u
anajornto. OOydeHwme  anreOpe  mOpeAnosiaraeT  3HAYUTENBHBIM  00BEM
CaMOCTOSITENIbHON  JIEATENBHOCTH OO0YYaIolUXCsl, IO3TOMY CaMOCTOSITEIbHOE
pelIeHne 3a1ay SIBIIACTCS peau3alinen AesITeIbHOCTHOTO IPUHIIUITA 00YUICeHHUS.

B crpykrype mporpammbel yueOHOro kypca «Anredpa» Juisi OCHOBHOIO
o011ero 00pa3oBaHMsi OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOINYECKUE
TuHUK: «Yucna u BEIYKCIEHUD», « ANIreOpanyecKue BhIPaXKEHUsD», « Y paBHEHUS U
HepaBeHCTBay, «Dynkmuny. Kaxmas w3 3TUX comepKaTeIbHO-METOINIECKUX
JMHUHN Pa3BUBACTCS HAa MPOTHKEHUM TPEX JIET U3YUCHUS Kypca, B3aUMOJICHCTBYS C
JpYTUMU €ro JuHusMH. B Xxoae wu3ydeHus y4eOHOro Kypca OOydaroluMmcs
MPUXOJUTCS JIOTUYECKU PACCYXKIaTh, UCIOIB30BATh TEOPETUKO-MHOKECTBEHHBIN
s36IK. B CBSI3M ¢ 9TUM B mporpamMmy ydeOHOro Kypca «Ainredpay BKIIOUEHBI
HEKOTOpPBIE OCHOBBI JIOTMKH, MPEJICTaBICHHBIE BO BCEX OCHOBHBIX pasierax
MaTeMaTHYeCKOro 00pa3oBaHus U CIIOCOOCTBYIOIIUE OBIAJACHHUIO 00YJaIOITUMUCS
OCHOB  yHUBEpPCAJIbHOTO MareMarudeckoro si3bika. ColepkaTelbHOU U
CTPYKTYPHOH OCOOEHHOCTBIO YyueOHOTO Kypca «AnreOpa» SBISIETCS €ro
WHTETPUPOBAHHBIA XapaKTED.

Conmepxanne muHMH «UYHWCIa W BBIYUCICHUS» CIYKXUT OCHOBOW ISt
JaTbHEHIIEro M3y4YeHHs MAaTeMaTHKU, CIIOCOOCTBYET Pa3BUTHIO Yy OOy4YarOIIMXCS
JIOTUYECKOTO MBITIUICHUS], POPMUPOBAHUIO YMEHHUSI MOJTB30BATHCS AITOPUTMAMH, A
TaK)Ke MPUOOPETEHUIO TPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX JIJIsl TOBCEIHEBHOM
XKU3HU. Pa3BUTHE NOHATUS O YHMCIIE HA YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMUs
CBS3aHO C pAIMOHAJIBLHBIMH M HWPPANMOHAIBHBIMU YHCIIaMH, (HOpMUpPOBAaHUEM



IPEACTABICHUI O JEHCTBUTEIBHOM YHCIIE. 3aBEPLICHUE OCBOCHHSI YHUCIOBOU
JIMHUU OTHECEHO K cpeHeMy o01eMy 00pa30BaHHUIO.

Copepxanue IByX anreOpanueckux JMHUNA — « AreOpanyeckre BbIpaKeHUs
U «YpaBHEHHUS M HEPABEHCTBA» CHOCOOCTBYET (POPMHUPOBAHUIO Y OOYUAIOUTUXCS
MaTEeMaTHYeCKOTo ammapara, HeOOXOAMMOTO ISl PeUIeHHUs 3aJady MaTeMaTHKH,
CMEXHBIX TMPEAMETOB U NPAKTUKO-OPUEHTHPOBAHHBIX 3anad. Ha ypoBHe
OCHOBHOTO 0011ero o00pa3oBaHus y4deOHBI MaTepualg TPYNIHUPYETCs BOKPYT
PaIMOHANIFHBIX BRIpAXKEHUH. AJredpa IeMOHCTPUPYET 3HAUCHHE MaTEMaTHKU KaK
A3bIKa JUISI TOCTPOEHUS. MaTEeMaTHYECKUX MOJIeNIel, OMHCAHUsl MPOLECCOB U
SBIIEHUN peanpbHOrO MHpa. B 3amaum o0ydeHus anreOpe BXOMAT Takke
JaNbHEWIee pa3BUTUE ANTOPUTMHYECKOTO MBIIUICHUS, HEOOXOAMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HH(OPMATHKH, M OBJIAJCHUE HaBbIKaMU
NeAYKTUBHBIX paccyxaeHuil. [[peodpa3zoBanre CHMBOJIBLHBIX (POPM CITOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUs, CIIOCOOHOCTEN K MAaTEMaTHY€CKOMY TBOPYECTRBY.

Conepxanue QpyHKIIMOHAIBHO-IpaUUeCKON JIMHUN HAIIEIICHO Ha MOJTy4YeHHUe
OOy4arolmuMuUCs 3HAHUN O (PYHKIUSAX KaK BaKHEWIEH MaTeMaTH4eCKOW MOJIEIH
JUTSL OMUCAHMS M UCCIIeI0BAaHUs Pa3HOOOPA3HBIX MPOIIECCOB U SIBICHUI B PUPOJIE
u oOuiectBe. M3ydeHne marepuana COCOOCTBYET Pa3BUTHIO y 00YyYarOIIUXCS
YMEHUS UCTIOIb30BaTh Pa3IUYHbIC BHIPA3UTEIbHBIE CPEJICTBA A3bIKA MATEMATUKH —
CIIOBECHBIC, CHUMBOJIMYECKHE, TpaduyecKkue, BHOCUT BKJIaJ B (QOpPMUPOBAHUE
IPEJICTABICHHUM O POJIM MaTEMaTHUKU B Pa3BUTUU [IUBIIIU3AINH U KYJIbTYPBI.

CornacHo yueOHOMY MIaHy B 7-9 Kjaccax u3ydaercs Y4deOHBIH Kypc
«AnrebOpa», KOTOPBIM BKJIIOYAET CIEAYIOIIMNE OCHOBHBIE Pa3feiibl COACpKAHUS:
«Yucna W BBIUUCIECHUS, «AIreOpanyeckue BbIPAXKEHUS», «YpaBHEHUS U
HEPABEHCTBA», « DYHKITUNY.

Ha u3yuenue yue6HOTO Kypca «Anredpa» orBogautcs 306 gacos: B 7 kiacce
— 102 ygaca (3 yaca B Hemento), B 8 kiacce — 102 gaca (3 yvaca B Heaemwo), B 9
kiacce — 102 yaca (3 yaca B HEZIEINIO).



COJEP XAHME OBYUYEHUA
7 KIIACC

Yucsia ¥ BbIYUCICHUSA

JIpoOu OOBIKHOBEHHBIE W JECSATHUYHbBIC, MEPEXOJ OT OJHON (QOpMBI 3amucu
npobeit k gapyroi. IloHsThe palMOHAJIBHOrO 4YHCa, 3aluCh, CpPaBHEHHUE,
YOOPSIOYMBAHUE pAlMOHAIBHBIX 4uceln. ApudmMmernueckue JeHUCTBUS €
pauMoOHAIBHBIMU YMCIaMu. Penienue 3a1a4 U3 peasibHOM NPaKkTUKU Ha YacTH, Ha
Jpo0wu.

CreneHp ¢ HaTypaJbHbBIM IIOKa3aTeJeM: OIpEIEICHHE, IMpeoOpa3oBaHUeE
BBIP@KEHUI Ha OCHOBE OIPENIEICHMS], 3al1Ch 00JIbIIMX yKucell. [IponeHTsl, 3anuch
IPOLIEHTOB B BUJE APOOH U IpOOH B BUJIE MPOLIEHTOB. Tpu OCHOBHBIC 33/1a4H HA
IIPOLIEHTHI, PELICHUE 33/1a4 U3 PEATBHOU IPAKTHUKHU.

[IpumMeHeHne TPU3HAKOB  JACIMMOCTH, PpA3JI0KEHHE Ha  MHOXKHUTEIU
HATypPAJIBHBIX YHCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4Hcie IpsMas U oOparHas
IIPONIOPLIMOHATIBHOCTH.

AJireOpanyecKkue BbIPaKeHUs!

IIepemeHHBIE, UNCIOBOE 3HAYCHUE BBIPAKECHUS C IEPEMEHHOM. J[OITyCcTUMBIE
3Ha4YCHMs NepeMeHHbIX. [IpencraBiieHne 3aBUCHMOCTH MEXy BEJIMYMHAMHU B BUJIE
(dopMmyibl. Beruucnenus no popmyinam. Ilpeodbpa3oBanre OyKBEHHBIX BbIPAXKEHUH,
TOXKJIECTBEHHO paBHBIC BBIPAKEHHUA, TMpaBUia TNPeoOpa3oBaHUs CYMM U
IPOM3BEICHUMN, TIPABHUJIA PACKPBITHS CKOOOK U MPUBEICHUS TOIOOHBIX ClIaraeMbIX.

CBONCTBa CTENEHU C HATYPAJIBbHBIM [TOKA3ATEIIEM.

OpHounensl 1 MHOTOUIeHbl. CTenieHb MHOTOwIeHa. Cll0KeHUE, BBIUNTAHUE,
YMHOX€HHE MHOTOWIEHOB. DOpMysbl COKpPAIIEHHOTO YMHOXKEHMSA: KBaApaT
CyMMBl M KBajpaT pasHocTu. Popmylsia pa3HOCTH KBaaparoB. Pazmoxenue
MHOTOYJICHOB Ha MHOKUTEH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHe, KOpEeHb YypaBHEHHUs, MpaBuia MpeoOpa3oBaHUsl ypaBHEHMUS,
PaBHOCHJIBHOCTb YPaBHCHUH.

JIuHeliHOE ypaBHEHME C OJHOM NEPEMEHHOM, YWCIO KOPHEW JIMHEWHOTO
YPAaBHEHUs, pELICHUE JIMHEWHBIX ypaBHeHUW. CoOCTaBlI€HUE YypaBHEHUW IO
YCJIOBUIO 3a71ayu. Pelienre TeKCTOBBIX 3a/1a4 € IIOMOIIBIO YPaBHEHUM.

JIuHeiiHOe ypaBHEHUE C IByMsl IEPEMEHHBIMU U €ro rpaduk. Cuctema JIByX
JMHEWHBIX yPaBHEHUN C JABYMs INEPEMEHHBIMU. PelleHue CcucrteM ypaBHEHHMU
CrocoOOM TMOACTAaHOBKH. [Ipumepbl pelieHuss TEKCTOBBIX 3aJlad C IMOMOIIbIO
CUCTEM YPaBHEHUH.

DyHKIUN



KoopauHara Touku Ha npssMou. UKCIIOBBIE IPOMEKYTKHU. PaccTosHue Mmexay
JBYMsI TOUKaMU KOOPAMHATHOU MPSIMOM.

[TpsimoyronbHast cuctema kKoopauHat, ocu Ox u Oy. Abcmucca W opAuHaTa
TOYKH Ha KOOpJAMHATHOMU I10ckocTu. [Ipumepsl rpaukoB, 3aJaHHBIX (OPMYJIAMHU.
UYrenne rpaduxoB peanbHbiXx 3aBucuMocTeil. [lonarue @ynkuuu. ['padux
bynkuun. CroiictBa dhyukiuil. Jlunelinas gynkuus, e€ rpaduk. I'padux byHKIIMH
y = [x|. I'paduueckoe pemieHne IMHEWHBIX ypaBHEHUH M CHCTEM JIMHEWHBIX
YPaBHECHUM.

8 KVIACC

Yucaa v BBIYUCTCHUSA

KBaaparubiii kopeHb u3 uucna. [loHsiTue 00 HppalMOHATIBLHOM YHCIIE.
JlecsaTnunblie MPUOAKEHUST UppallMOHATBHBIX yucen. CBOCTBA apu(hMETUYECKUX
KBaJIPATHBIX KOPHEHW U UX IPUMEHEHNE K MPEe0Opa30BaHUIO YHUCIOBBIX BhIPAKCHUM
Y BBIYHMCJIEHUSIM. [[€HCTBUTENBHBIC YHCIIA.

Crenensb ¢ 1eNbIM NTOKa3aTeneM U €€ cBoiicTBa. CTaHgapTHAs 3alMCh YKCIA.

AnredOpandeckue BbIpaKeHUs!

KBanparHeiii  TpEXwieH, pa3JIo)KEHUE KBAJIPATHOTO TPEXWIEHA Ha
MHOKUTENH.

Anrebpanueckas npoOb. OCHOBHOE CBOMCTBO aireOpanveckoil Ipoowu.
CnoxxeHuve, BBIYMTAHUE, YMHOXEHHE, JeJIeHHE aireOpanvyeckux JIpoOeH.
PanronanbHbIe BhIpaXXEHUS U UX TIPeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opMysia KOPHEW KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Pemienne ypaBHeHUN, CBOASIIMXCS K IMHENHBIM U KBAIPATHBIM.
[Ipocreiiive poOHO-paAIMOHATIEHBIE YPABHEHHUSI.

['paduueckas unTEpIpETALMS YPABHEHU C IByMsI IEPEMEHHBIMU U CUCTEM
JMHEWHBIX YPAaBHEHMH C JByMs II€peMEHHBbIMU. lIpumepsl pemeHus cucrem
HEJTMHEWHBIX YPaBHEHUH C JBYMS MIEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a7a4 anreOpandecKuM CIIOCOOOM.

YHucioBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ OJHOW EPEMEHHOM.
PaBHOCUIIBHOCTH HEpaBEeHCTB. JIMHENHbIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTteMbl JIMHEHHBIX HEPABEHCTB C OJIHON MEPEMEHHOM.

DOyHKIUU

[lonsitue Qynxkuuu. OOIACTh OMpEACNCHUs] W MHOXKECTBO 3HAYCHUU
bynkun. CriocoOsl 3aaHust QyHKITUH.

I'padux dbynkuuu. Yrenne cBoiictB pyHkiuu no e€ rpaduxy. [Ipumeps
rpaguKoB (PYHKIMI, OTPAXKAIOLIUX PEATbHBIE POLIECCHI.



@DyHKIMK, OINHUCHIBAOIINE TPSIMYI0O M OOpaTHYIO MPOMOPIMOHAIBHBIC
3aBUCUMOCTH, X rpaduku. yHkuu y = x2,y = x3,y = VX, y=|x|. 'paduueckoe
pellleHrEe YPAaBHEHUHN U CUCTEM YPABHECHUMU.

9 KIIACC

Yucsia ¥ BbIYUCICHUSA

PannonanbHble yucna, vppaloHajJbHble YMCa, KOHEUHbIE M OCCKOHEUHBIE
JecATUYHBIE poOH. MHOXKECTBO NEUCTBUTENBHBIX YHCEI, IEUCTBUTEIbHBIE YUCTA
KaKk OECKOHEYHbIE JAECATUYHBbIE apoOU. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEXKIY MHOXECTBOM JICCTBUTEIBHBIX YHCEII U KOOPAUHATHOM MPSIMOM.

CpaBHeHHE [IGHCTBUTENBHBIX 4YHCEN, apudmeTnyecKkue HAeWCTBUA C
JNEUCTBUTEIIbHBIMU YU CIIAMH.

Pasmeppl OOBEKTOB OKPY’KAIOLIETO0 MHpA, JJIUTEIBHOCTh IPOIECCOB B
OKPY’KaroIlleM MHpE.

[TpubmmkE€HHOE 3HaUEHHE BETMYUHBI, TOYHOCTh NpUOIKeHus. OKpyrieHue
yucen. [Ipukuaka n o1eHKa pe3yabTaToB BbIYUCICHUM.

YpaBHeHUS U HEPABEHCTBA

Jlunerinoe ypaBHeHUE. Pelenne ypaBHEHUM, CBOSIIUXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. Penienne ypaBHEHUM, CBOASAIINXCA K KBAAPATHBIM.
bukBaaparHoe ypaBHeHue. [IpumMepsl penieHns ypaBHEHUN TPEThEU U YETBEPTOU
CTEIIEHEN PA3JI0KEHUEM HA MHOKUTEIH.

Pemenne apoOHO-pallOHAIbHBIX ypaBHEHHMM. PerieHue TEKCTOBBIX 3a1ay
aJIreOpandeckuM METOJIOM.

VYpaBHeHHe ¢ ABYyMs NEPEMEHHBIMU M ero rpaduk. PemieHue cucrem AByX
JIMHEWHBIX YPAaBHEHUH C ABYMs IIEPEMEHHBIMU. Pelienue cucrem 1ByX ypaBHEHUH,
OJJHO M3 KOTOpPbIX JIMHEHHOE, a Jpyroe — BTOpoil creneHu. I'paduueckas
MHTEPIPETALMS CUCTEMBI YPAaBHEHHUU C JBYMS IIEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a/1a4 areOpandyeckum crocoOoMm.

Yucnosele HEPABEHCTBA U UX CBOMCTBA.

Pemienne JIMHENHBIX HEPABEHCTB C OJHOM NEpeMEHHOW. Pemenue cucrem
JMHEHHBIX HEPABEHCTB C OJHOM nepeMeHHOM. KBaapaTHble HEpaBEHCTBA.
I'padmueckass uHTEpIHpeTallMsi HEPAaBEHCTB M CHCTEM HEPaBEHCTB C JIByMs
IIEPEMEHHBIMHU.

DOyHKIUU

KBanpatnunas ¢ynkuus, e€ rpaduk u cpoiictBa. [lapabGona, KOOpIWHATHI
BEPILKHBI 1apadoJIbl, 0Cb CHMMETPHUH NMapadOJIbl.

I'paduxn dyskmmii: y =kx, y=kx + b, y =k/x, y =x3, y = Vx, y = [x| n ux
CBONCTBA.

Yuci10BbI€ NOCJIE10BATEIBHOCTH M IIPOrPEeCCHHU



[IoHsiTHE YMCIIOBOM IOCJIENOBATEIBHOCTU. 3aJaHue IOCIEA0BATEIbHOCTH
peKyppeHTHOU hopmysoi u GopMysIoi N-ro 4yjieHa.

Apudmernueckass U reomeTpuyeckas nporpeccuu. GopMynbl n-ro 4ieHa
apu(METUIECKOM U TeOMETPUUECKON TPOTPECCHil, CYMMBI MIEPBBLIX N YICHOB.

N300paxxeHne wieHOB apu(pMETUYECKOW M TEOMETPUUYECKOW MpOorpeccui
TOYKAaMU Ha KOOPJAMHATHOW TMJIOCKOCTH. JIMHEHMHBIM M SKCIOHCHIUAIbHBIN POCT.
CnoxHbIE TPOLICHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA IIPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA30BAHUA

JIMYHOCTHBLIE PE3YJIbTATDBI

JIn4yHOCTHBIE pe3yabTaTbl OCBOEHUS IpPOTrpaMMbl ydyeOHOro Kypca
«Anredpa» XapaKTepU3yOTCH:

1) naTproTHYecKkoe BOCIIMTAHUE:

IIPOSIBJICHMEM HMHTEpeca K IMPOLUIOMY UM  HACTOSALIEMY POCCUHCKON
MAaTE€MaTHKH, LEHHOCTHBIM OTHOIIEHHEM K  JOCTHXKEHUSM  POCCHUHUCKHUX
MaTE€MaTUKOB M POCCUMCKOM MaTeMaTH4ECKOM IIKOJIbI, K HCIIOIb30BAHHUIO JTHUX
JTOCTHKEHUH B IPYTUX HayKax U MPUKIAJAHBIX cepax;

2) rpaskaIaHCKoOe M 1YXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIMOJTHEHHUIO 00513aHHOCTEH rpakJaHuHA U pealIi3alliu €ro
opaB, IMPEACTABICHUEM O MAaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS
Pa3IMYHBIX CTPYKTYp, SIBICHHM, NpOLEAYyp TpakJaHCKOIro oOImiecTBa (Hampumep,
BBIOOPBI, OIPOCHI), TOTOBHOCTHIO K OOCYKIEHUIO AITHUECKUX POOIJIeM, CBA3aHHbIX
C NPAKTUYECKUM IPUMEHEHHEM JIOCTMKEHUW HAyKHW, OCO3HAHUEM BaKHOCTHU
MOPAJIBHO-ITUYECKUX MPHUHIIMIIOB B IESITEIIBHOCTU YYEHOTIO;

3) TpyaoBOE BOCIMTAHHE:

YCTAaHOBKOM HAa aKTMBHOE Yy4YacTHE B pEIICHUH NPAKTUYECKHUX 3aaad
MaTE€MaTUYeCKOW HaNpaBICHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMaTUYECKOIO
oOpa3oBaHUsl Ha TPOTSHKEHUHM BCEU >KU3HU ISl YCHEIIHON MpodeccHoHaIbHON
JESATEIIbHOCT U Pa3BUTHEM HEOOXOIMMBIX YMEHMH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHUEM MHIUBUIYAJIBHON TpaeKTOpUU 00pa30BaHUs U JKU3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K OMOIMOHATHHOMY M  ACTETHYECKOMY BOCIPHUSATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/Jau, PEUICHUH, pacCyX IACHHH, YMEHHUIO BHUJIETh
MaTeMaTHYECKUE 3aKOHOMEPHOCTH B UICKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUS:

OpHUEHTALIMEl B JIEATEIbHOCTH Ha COBPEMEHHYI0 CHCTEMY Hay4HBIX
Ipe/ICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOJIBI U
o0miecTBa, MOHMMAaHUEM MaTEeMaTHUYECKOW HAyKd Kak cdepbl ueIoBeuecKon
NEATEIbHOCTH, JTANoOB €€ Pa3BUTHS M 3HAYMMOCTH JUISl Pa3BUTHUS LMBUJIM3ALNH,
OBJIAJICHUEM SI3bIKOM MAaTEMATUKHU U MATEMaTUYECKOUN KYJIbTYpPOU KaKk CPEICTBOM
MO3HAHMUSI MHpA, OBJIAJECHUEM MPOCTEHIIMMH HaBbIKAMHU HCCIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usnueckoe BocnuTaHHMe, (OPMHPOBAHUE KYJbTYPHI 310POBbS U
IMOLMOHAIBHOT0 (JIarONOJIYYH:

TOTOBHOCTBIO MPHUMEHITh MaTeMaTHUYeCKUE 3HAHUS B HHTEPEcax CBOETro
30POBbs,  BEIEHHUS  370pPOBOro  oOpa3a JKM3HM  (370pOBOE  NHTAaHUE,
cOamaHCUPOBAHHBIM PEXKUM 3aHATHH W OTAbIXa, pEryJsipHas Qu3ndecKas
aKTUBHOCTb), C(OPMUPOBAHHOCTHIO HaBbIKa pe(IEKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OMKOKY M TaKOTro e MpaBa JPyroro 4eslioBeKa;

7) 3Ko0JI0rHYecKoe BOCIIUTAHME:

OpHUEHTalMel Ha MPUMEHEHHe MaTeMaTUYeCKIX 3HAaHUM [T peleHus 3a/1a4
B 00JacTH COXPAaHHOCTH OKPY’KAIOLIEH Cpenbl, IJIAaHUPOBAHUS IOCTYIKOB U
OLIGHKH WX BO3MOXHBIX TOCJIEICTBUN NJIS1 OKpY)KAIOIIeW Cpeabl, OCO3HAHHWEM
rII00aTbHOTO XapaKkTepa SKOJIOTHUECKUX MPOo0JieM U MyTel UX PelIeHuUs;

8) amanTanmus K M3MEHAKINUMCH YCJIOBHSIM CONUAJIBHOW M NPHUPOIHON
cpelbl:

TOTOBHOCTBIO K JCHCTBUSIM B YCIIOBUSAX HEONPENEIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEI KOMIIETEHTHOCTH Yepe3 MPAaKTUUECKYIO JAesITeIbHOCTh, B TOM YHUCIIE
YMEHHE YYUTbCA y APYTHUX JIOJeH, MPUOOpPETaTh B COBMECTHOM IEATEIbHOCTH
HOBBIE 3HAHMS, HABBIKM U KOMIIETEHIIMH U3 OMbITA IPYTHX;

HEOOXOAMMOCThIO B (OPMHUPOBAHMM HOBBIX 3HAHWH, B TOM YHCIE
dbopMynUpoBaTh UJIEH, MOHATHUS, TUIIOTE3bI 00 0OBEKTAX U SBICHUSIX, B TOM YHCIIE
paHee HEWU3BECTHBIX, OCO3HaBaTh Je(UUUTHI COOCTBEHHBIX 3HAaHUH W
KOMIIETEHTHOCTEH, TIIaHNPOBATh CBOE pa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CUTYyallMl, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI3OB, TPEOYIOMIMHA KOHTPMEp, KOPPEKTHPOBATH
NPUHUMAEMbIE PEIICHUS] W JIeUCTBUA, (POPMYJIHMPOBATh U OIEHUBATH PUCKH U
NOCNeACTBYS, POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATHI

ITo3naBaTejibHBIE YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

ba3zoBble 1ornyeckue AeiicTBUs:

e BBIABIIATH U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKH MATEMAaTHICCKUX
OOBEKTOB, TOHSATHHA, OTHOIICHWA MEXIY MOHITHAMH, (HOPMYIHPOBATH
OnpejielieHUus  MOHATHUM, YCTAHaBIMBATh CYIIECTBEHHBIM  IPHU3HAK
KJaccu(uKaluu, OCHOBaHUS JUisi OOOOIIEHUS W CPAaBHEHMsS, KPUTEPUU
MIPOBOJIMMOTO aHAJN3A;

e BOCIPUHHUMATH, (opMynmHpoBaTh W MPeoOPA3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIIbGHBICE W OTPHUIIATEIIbHBIC, CIWHUYHBIC, YacTHBIE W OOIIue,
YCJIOBHBIE;



e BBIABIATH  MaT€MaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npoTuBopeuusi B (akTax, JAHHBIX, HAOMIOJACHUSX W YTBEPXKICHUSX,
npenjgaratb  KpUTEpUWM s BBISIBICHHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUMH;

e JeNaTh BBIBOIBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, ACIYKTUBHBIX U
UHAYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e pa30upaTh JOKa3aTEeIbCTBA MATEMAaTHUECKUX YTBEPKACHUN (IIPSIMbIE U OT
MPOTUBHOTO), TMPOBOJAUTH CAMOCTOSTEIHHO HECIOKHBIE TOKA3aTeIhCTBA
MaTeMaTUYeCKUX (PAKTOB, BBICTpauBaThb AapPryMEHTALMIO, NPUBOIAUTH
IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKIACHHUS,;

e BbIOMpaTh cmocoO pemieHust yuyeOHOW 3afaud (CpaBHHUBATH HECKOJBKO
BapUaHTOB pElUIeHMs, BBIOMpaTh Hauboiee MNOAXOMAMMN € Y4ETOM
CaMOCTOSITEJIbHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3zoBble uccienoBare/bCKie 1eHCTBUS:

e HCIOJIb30BaTh BOMPOCHI KaK HCCIENOBATEIIbCKUI MHCTPYMEHT IMO3HAHMUS,
dbopMynupoBaTh BOIPOCH], (PUKCHUPYIOIIKME TPOTUBOpEUYHUE, MpolIemy,
CaMOCTOSITENIbHO YCTaHABJIMBATh HMCKOMOE M JaHHOE, (POPMHUPOBATH
TUIIOTE3Y, ApIYMEHTUPOBATH CBOIO MO3ULUI0, MHEHMUE;

e IPOBOAUTH IO CaMOCTOATEIBHO COCTABICHHOMY IIJIaHY HECIIOKHBIMI
OKCIEPUMEHT,  HEOOJbIIOE  HCCIEAOBAHHE IO  YCTaHOBIICHUIO
OCOOCHHOCTEHl MaTeMaTUYECKOr0 OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXy COOOM;

e CaMOCTOATENBHO (POPMYIHPOBATH OOOOIIEHHS U BBIBOABI IO PE3YJIbTaTaM
IPOBEIEHHOIO HAONIOIECHUS, UCCIIECJOBaHMs, OLICHUBATh JOCTOBEPHOCTH
MOJTyYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 0000IIIEHUH;

e TMPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE MpPOIECCa, a TAKXKE BBIIBUTATDH
IPEIOJIOKEHHS] O €T0 Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pabora ¢ nundpopmanmeii:

e BBIABJIATH HEIOCTATOYHOCTh U W30BITOYHOCTH HH(POPMAIUU, TAHHBIX,
HEOOXOIMMBIX IS PEIICHUs 3a/1a4H;

e BHIOMpaATh, AHANM3UPOBATH, CUCTEMATH3UPOBATH M HWHTEPIPETHPOBATH
MH(GOPMAaLIUIO PAa3IUYHbIX BUJIOB U (JOPM IPEICTaBICHHUS;

e BbIOMpaTh (GoOpMy NpeICTaBICHUS HHPOPMAUU U WLIIOCTPUPOBAThH
pelraeMble 3aJadd CXeMaMH, AharpaMMaMH, WHOW Tpapukodl U ux
KOMOMHAISIMH;

e OIICHMBAaThb HAJAEKHOCTh HMH(OpPMAIMU MO KPUTEPHUSIM, MPENTIOKEHHBIM
YUUTEJIEM WU CPOPMYJIUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHuKaTHBHBIE YHUBeEpPcalbHbIe y4eOHbIe 1eiicCTBHA:



BOCHPUHUMATh U  (OPMYJIHpPOBaTh CYXKJIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U 1IEJIIMU OOILEHUS, SICHO, TOYHO, TPAMOTHO BbIpaXkaTh CBOIO
TOUKY 3pEHHsS] B YCTHBIX M NHCbMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHUS I10
XO0Jly pellieHUs 3a7a4l, KOMMEHTUPOBATh MMOJTYUYEHHBIN pe3yJIbTar;

B X0JIe 00CY>KIeHUS 3a7aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYKIaeMOI TEMBI,
npo0JIeMbl, pelraeMon 3a7aun, BbICKa3bIBaTh UJI€U, HAllEIEHHBIE HA TTIOUCK
peIllIeHUs], COIMOCTABIATh CBOM CYXJIEHUS C CYXICHUSMU JIPYTUX
Y4aCTHUKOB JHANIoTa, OOHApYXMBaTh pa3jfuude M CXOJCTBO IMO3WIWH, B
KOPPEKTHOI opMe POopMyIMpOBATH PA3HOIIACHS, CBOM BO3PAKECHHUS;
NPENCTaBIATh  pPE3ydbTaThl  pEHIeHWs  3aJadd,  JKCIEPHUMEHTa,
UCCIIEIOBaHMS,  MPOEKTa,  CAMOCTOSITENbHO  BBIOMpaTh  (opmar
BBICTYIUICHHSI C YUE€TOM 3a/1a4 IPE3EHTALIMU U OCOOEHHOCTEN ayIuTOPUU;
NOHMMATh W HUCHOJb30BaThb  MPEUMYyIIECTBA  KOMaHIHOW |
WHIUBUIyaTbHOU pabOThl TPH pELIEHWH YYEOHBIX MaTeMaTHYECKUX
3ajady;

IPUHUMATH 1€ COBMECTHOM JEATENbHOCTH, JIAHUPOBATH OPTraHU3AIIIO
COBMECTHOM palOThl, pacmpeaesiarTh BHABI padOT, TOTOBAPUBATHCH,
00CyKJ1aTh MPOLIECC U pe3yJIbTaT paboThl, 0000IIaTh MHEHHS HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIpYNNoBbIX ¢opmax paboTel (oOcyxiaeHus, 0oOMeH
MHEHUSIMH, MO3TOBBI€ IITYPMbl U JpYyTHE), BBIMOJHATH CBOK YacTb
paboThl U KOOPJIMHUPOBATH CBOM JACHCTBUSA C APYTUMHU YWICHAMH KOMaH/bI,
OLICHHMBATh KayeCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHSIM,
c(hOpMyYIMPOBAaHHBIM YYACTHUKAMU B3aHUMOJICUCTBHUS.

PerynsiTuBHbIE YHHBeEpPcaJbHbIE YueOHbIe HeiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH, ajJrOPUTM pelIeHUs 3ajadyu (WM ero
4acTh), BBIOMpPATh CIOCOO pelieHuss ¢ yIETOM HMEIOIIMXCS PECypCcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBaTh W KOPPEKTUPOBATH

BapHaHTHI PEUICHUH ¢ y4ETOM HOBOM MH(POPMAIIUH.

CaMOKOHTPOJIL, AMOIMOHAJIbHBLIA HHTEJJIEKT:

BJaJeTh CHoco0amMM CaMONpPOBEPKH, CaMOKOHTpOJIL Ipolecca H
pe3yJibTara peleHuss MaTeMaTHYECKON 3aa4H;

NPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH IIPH PEIICHUU
3a1a4d, BHOCHUTb KOPPEKTHBBI B JEATEIIBHOCTH HA OCHOBE HOBBIX
OOCTOSITENILCTB, HAMJIEHHBIX OIINOOK, BBISIBIIEHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBHUE pE3YyJIbTaTa IEATEIBHOCTH IOCTABICHHOW LIEIU
U YCJIOBUSIM, OOBSCHATH IPUYUHBI TOCTHXKEHUS WM HETOCTHXKEHUS LU,
HaXOJIUTh OMIMOKY, aBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoHiy oOyueHuss B 7 Kjacce oOydyarolmuics MOJYYUT CIIETyIOLIUE
MPEAMETHBIEC PE3YIIbTAThI:

Yucaa v BBIYUCTCHUSA

BoinonHsATh, coderas yCTHbIE M MHUCbMEHHBbIE NPUEMBI, apu(pMETHUECKUE
JEUCTBHUS C pallMOHATbHBIMU YUCIIAMHU.

Haxonuth 3Ha4YeHUsI YUCIOBBIX BBIPAXKEHUH, NPUMEHSATH Pa3HOOOpa3HBbIE
CrocoObl U MPUEMBI BBIYUCIEHUS 3HAYEHUN APOOHBIX BBIPAKEHUM, COAEpIKAIIUX
OOBIKHOBEHHBIC U JICCATUUHBIC TPOOH.

[lepexonuth OoT ogHOW (HOPMBI 3aUCH YHUCEN K JAPYyroi (mpeoOpa3oBbIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YaCTHOCTH B O€CKOHEUHYIO JIECATUUHYIO IPOOB).

CpaBHHBAaTh M YIIOPSA0YMBATH PALIMOHAJIBHBIE YNCIA.

OKpyTJIsATh YUCIa.

BrInoHATE IPUKUAKY U OLIEHKY pE3yJIbTATa BEIYMCIICHUM, OLICHKY 3HAYEHUU
YUCJIOBBIX BBIPAKCHHI. BBINONHATHE AEHUCTBUS CO CTENEHSMHU C HATYpPaJbHBIMU
MOKA3aTEeISIMHU.

[IpuMeHATh  NpU3HAKK  JACIUMOCTH,  PA3JOXKEHHE HA  MHOXHTEIU
HaTypaAJIbHBIX YHCETL.

Pematb mpakTUKO-OpHUEHTUPOBAHHBIE 33J]a4d, CBA3aHHBIE C OTHOLIEHHUEM
BEJIMYMUH, IPONOPLUHOHAIBHOCTBIO BEJIMYMH, IPOLEHTAMH, HHTEPHPETUPOBATH
pe3yJIbTaThl pPEUIEHUs 3a7ad C YYETOM OTPAaHUYEHMH, CBS3aHHBIX CO CBOWCTBAMH
paccMaTpUBaEMbIX OOHEKTOB.

AJireOpanyecKkue BbIPaKeHUs!

Hcnonb3oBaTh aireOpandyeckyr0 TEPMHUHOJOTHUIO U CHUMBOJIUKY, MPUMEHSTh
e€ B Ipoliecce OCBOCHMsI y4eOHOT0 MaTepuaia.

Haxonuth 3HaueHuss OyKBEHHBIX BBIPAXKEHUI NpPHU 3aJaHHBIX 3HAYEHUSX
NEPEMEHHBIX.

BelmonHsATe  mpeoOpa3oBaHMsl — LEJIOr0  BBIPAXKEHHS B MHOIOWIEH
MPUBEJIEHUEM MTOJOOHBIX CIIAraéMbIX, PACKPBITUEM CKOOOK.

BBINOAHATE yMHOXEHME OJHOWIEHA Ha MHOTOWIEH M MHOIOYIEHa Ha
MHOT'O4JIEH, IPUMEHSTh (POPMYJIbI KBAApAaTa CYMMBI M KBaJIpaTa pa3HOCTH.

OCylIecTBIIATh PaA3JIOKEHUE MHOTOWIEHOB HA MHOXMHTEINW C IMOMOIIBIO
BBIHECEHMsSI 3a CKOOKM OOLIEro MHOXWTENS, TPYNIHUPOBKU  CIAraeMblX,
IpUMEHEHUs (POPMYJT COKPAIEHHOTO YMHOKEHUSI.

[TpumensTh peoOpa3zoBaHUsl MHOTOUYICHOB JUIS PEIICHUS Pa3IMyYHbIX 33]a4
U3 MAaTEMAaTHKU, CMEXHBIX MTPEAMETOB, U3 PEAIbHOM TPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEHW C HATypaJdbHBIMU IOKa3aTEISIMH IS
peoOpa30BaHMs BEIPAKEHUM.



YpaBHeHUs U HEPABEHCTBA

Pemars siMHEMHBIE ypaBHEHHs C OJHOM NEPEMEHHOW, NPUMEHAA IpaBUIIA
Nepexoia OT UCXOJAHOTO YPAaBHEHHUSI K paBHOCWIBHOMY eMy. [IpoBepsTsh, sBiseTcs
JIM YHACJIO KOPHEM YPAaBHEHUS.

[IpumeHnsTh rpaguyeckre METOAbI PU PEIICHUH JTUHEHHBIX YPAaBHEHUN U UX
CUCTEM.

[TonGupars mnpuMepsl Map 4YHUCEIN, SBIAIOIIMXCS pEIIeHUEM JHUHEHHOro
YPaBHEHUS C ABYMS IEPEMEHHBIMU.

CrpouTh B KOOPAMHATHON IJIOCKOCTH TIpadUK JIMHEHHOTO YpPaBHEHUS C
JIBYMsI TIEPEMEHHBIMH, MOJIb3YSCh TpadUKOM, TPUBOAUTH MPUMEPHI PEIICHUS
YPaBHEHHUS.

Pemate cucteMbl IBYX JTMHEHHBIX YPABHEHUM C ABYMS IEPEMEHHBIMU, B TOM
quciie rpaduyecKu.

CocTaBnsATe M pelIaTh JIMHEWHOE YPaBHEHHE WM CHUCTEMY JIMHEWHBIX
YPaBHEHUM II0 YCJIOBHIO 33Ja4yd, HWHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3aJ[a4M NIOJIYYECHHBIA PE3yJIbTaT.

DyHKIUN

N300paxaTh Ha KOOPIAUHATHON MPSMOM TOUKH, COOTBETCTBYIOLIUE 3a/1aHHBIM
KOOpJAMHATAM, JIy4H, OTPE3KH, UHTEPBAJIbl, 3AIMCHIBATH YHCIOBBIE IPOMEXKYTKH Ha
anreOpanvecKkoM S3bIKE.

OTtMmeuaTh B KOOPAMHATHOM ITIOCKOCTH TOYKH IO 33JaHHBIM KOOpAWHATaM,
CTpOoUTh rpaduku TuHEHHbIX QyHKIUNA. CTpouTh rpaduk GyHKINHN y = [X|.

OnuceiBaTh C TOMOLIBIO (YHKIMI HW3BECTHBIE 3aBHUCHUMOCTH MEXAY
BEJIMYMHAMU: CKOPOCTb, BPEMs, PACCTOSHME, ILI€HA, KOJNYECTBO, CTOUMOCTb,
IPOU3BOIUTENBHOCTD, BpeMsi, 00BEM pabOTHI.

Haxoauts 3HaueHue (yHKIMU TTO 3HAUCHUIO €€ apTryMeHTa.

[Tonumars rpaduueckuil cnocod MpencTaBiICHUS U aHaIn3a MH(OpMALMH,
U3BJIEKATh U UHTEPIIPETUPOBATH HHPOPMALIUIO U3 IPa(pUKOB peanbHbIX MPOIIECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyueHus B 8 KJjacce 0Oyd4aromuiics TMONYYUT CIICTYIONTHE
IIPEAMETHBIE PE3YJIbTATHI:

Yucaa v BBIYUCTCHUSA

Hcronb30BaTh Ha4daJIbHBIE MPEICTABICHAS O MHOYKECTBE JEHCTBUTEIBHBIX
YHCel JJI CPABHEHHUSI, OKPYTJICHHSI U BHIYMCICHUH, N300pakaTh AEMCTBUTEIbHBIC
YHUCIIa TOYKaMHU Ha KOOPAVUHATHOMU MPSMOM.

[TpumeHsTh TOHATHE apU(PMETUUYECKOTO0 KBAJPATHOTO KOpHS, HAXOIUTh
KBaJIpaTHbIE KOPHHU, MCIOJb3Yysl MPU HEOOXOAMMOCTH KaJbKYJSTOP, BBITOJIHATH
npeoOpa3oBaHMsl BBIPAKEHUN, COAEpKAILMX KBAJpPAaTHbIE KOPHHU, HCIHOJbB3Ys
CBOMCTBA KOPHEMN.



Hcnonb30BaTh 3amucu OOJIBIIUX M MaJbIX YHCENI C MOMOIIBI0 JECATUYHBIX
npobeii u creneneit yucna 10.

AsredpanyecKue BbIPAKEHUSA

[IpyMEHATP TOHATHE CTENEHW C LENbIM [OKAa3aTEJIEM, BBIINOJIHATH
npeoOpa30BaHMs BBIPAKEHUM, COACPKALTUX CTETIEHU C LIEJIbIM MOKA3aTEIEM.

BrINnoaHATE TOXIECTBEHHBIE MPEOOPa30BaHUs PAIMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE MPAaBWJI JSHCTBUN HAJl MHOTOWICHAMH U aJITeOpandecKuMu APOOsSMHU.

PacknaapiBaTh KBaJIpaTHBIA TPEXWICH HA MHOKHUTEIH.

[IpumeHsTh peoOpa3oBaHus BEIPAKEHUM JIJISl pEeIIeHUs] pa3JIMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MPEAMETOB, U3 PeaIbHON MPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pemiats nuHEiHbIE, KBaJIpaTHbIE YPaBHEHUS U PAIlMOHAILHBIE YpPaBHEHUS,
CBOJSILLIMECS K HUM, CUCTEMBI ABYX YPABHEHUM C IByMsI IEPEMECHHBIMHU.

[IpoBOIUTE POCTEUIIINE UCCIIENOBAHUS YPABHEHUN U CUCTEM YPABHEHUM, B
TOM YHCJIEe C TPUMEHEHNEM TpapUIECKUX TPEICTaBICHNH (yCTaHABIUBATh, UMEET
JU YpaBHEHHE WJIM CHCTEMa YPaBHEHHUU DPEIICHHS, €CIU HUMEET, TO CKOJIBKO, U
pouee).

[lepexoauTh OT CIOBECHOM (POpMYJIHMPOBKH 3a1aud K €€ ajnreOpanmdecKoin
MOJENN C IIOMOUIBIO COCTABJIEHUS YPABHEHUS WM CHCTEMBI YpPaBHEHHIA,
WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4H IMOJTYYEHHBIN pe3yJIbTar.

[IpuMeHSTH CBOWCTBA YMCJIOBBIX HEPABEHCTB [JI1 CpPAaBHEHUS, OICHKH,
pelaTh JUHEWHBbIE HEPABEHCTBA C OJHOM NEPEMEHHOW M WX CUCTEMBI, JaBaTh
rpa@uyuecKkyo WUTIOCTPALIUI0 MHOXXECTBA PEIIEHUHA HEPaBEHCTBA, CHCTEMbI
HEPABEHCTB.

DOyHKIUU

[ToruMaTe ¥ HWCTHONB30BaTh (PYHKITMOHATHHBIC MOHSATHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHME OOO3HAYEHUS ), OMPENEsATh 3HAUCHUE (PYHKIHUHU IO 3HAYEHUIO
apryMeHTa, ONpeeNsITh CBOMCTBA (YHKIIMH MO €€ rpaduKy.

Ctpouts TpadvKu d7IeMEHTapHBIX QYHKIIUN BUAA:

y=k/x, y =x2, y = x3,y = [x, y = VX, OIHUCBIBaTh CBOWCTBA YHCIIOBOIl
byHkuuu no e€ rpaduxy.

K koHuy oOyueHus B 9 kiacce oOydaromuiicss MOJYYUT CIEAYIOIINE
MPEAMETHBIE PE3YIIbTATHI:

Yucsia v BbIYUCIEHUS

CpaBHUBATH M YHOPSI0YMBATh pallMOHATIBHBIEC U UPPAIlMOHAJIbHBIC YUCTIA.

Beimonuare apudmernyeckue JAEHCTBUSL € pallMOHAIBLHBIMU YHCIIAMH,
codyeTrass YCTHbIE M MUCbMEHHBIE TMPUEMBI, BBIIOJHATH BBIUMCICHUS C
MppalMOHaIbHBIMH YHUCIIAMH.



Haxomute 3HaueHuss cTeneHed C LEAbIMUA [OKA3aTelsIMA W KOPHEW,
BBIYKCIIATHh 3HAYEHUS YHCIIOBBIX BBIPAKEHUH.

OKpyTisATh JEHCTBUTENIBHBIE YHCIIA, BBIIOJHATH NPUKUIKY peE3yibTaTa
BBIYMCJIEHUN, OLIEHKY YMCJIOBBIX BBIPAKCHUI.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHEHBIE W KBaJpaTHBIE YPAaBHEHHMsSI, YPABHEHUs, CBOJSIIMECS K
HUM, NpocTeline IpoOHO-pallMOHANIbHBIE YPaBHEHUSI.

PemaTte cucTemMbl ABYX JMHEHHBIX YpaBHEHUN C JIBYMs MEPEMEHHBIMU M
CUCTEMBI JIBYX YPABHEHH, B KOTOPBIX OJHO YPABHEHHUE HE SIBISCTCS JINHENHBIM.

Pemiath TeKCTOBbIE 3aJayu alreOpamndeckuM CIocoOOM C  TTOMOIIBIO
COCTaBJICHHs YPABHEHUS WJIM CUCTEMBI ABYX YPABHEHUHU C IBYMs IEPEMEHHBIMM.

[IpoBOAUTE MPOCTENILIE UCCIIEIOBAHUS YPABHEHUM U CUCTEM YPAaBHEHUM, B
TOM YHCJI€ C TPUMEHEHUEM IpapUUECKUX NpeICTaBlIeHU (yCTaHABIUBATh, UMEET
JY YpaBHEHHE WM CHCTEMAa YPAaBHEHUW PELICHHUS], €CIIM MMEET, TO CKOJbKO, U
npouee).

Pemars nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxaTh
pelIeHNe HEPAaBEHCTB HA YMCIOBOM IPSAMOM, 3alMCHIBATh PELICHHUE C ITOMOLIBIO
CUMBOJIOB.

Pemlatb  cuCTEMBl  JIMHEWHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIFOYAIOIINE KBAJpPAaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHHE CHCTEMBbI
HEPABEHCTB HA YMCIIOBOM MPSAMOM, 3aIIUCHIBATH PELIEHUE C IIOMOLIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPH PELICHUH PA3JIUYHbIX 331a4.

DyHKIMHA

Pacnio3naBath (yHKIIMUM U3y4eHHBIX BHJIOB. [loKa3pIBaTh cXxeMaTHYECKU

pacnojoKeHue Ha KOOPAUHATHOM MIIOCKOCTH TpapukoB QPyHKIMH BUAa: y = kx, y
=kx+b,y=kx,y=ax2+bx+c,y=x3,y=1x,y = |X|, B 3aBHCHMOCTH OT
3HaYeHUH K03(PPHUITMEHTOB, OMMMCHIBATH CBOMCTBA (DYHKIIHIA.

CtpouTh U M300paXkaTh CXEMaTHYECKH TpauKu KBaApaTUIHBIX (DYHKIIHIA,
OINKCHIBATh CBOMCTBA KBaIPATUUHBIX (DYHKIMM 11O UX TpaduKam.

PacniozHaBath kBajipaTHUHY0 QYHKIHUIO IO POpMYyJie, IPUBOAUTH IPUMEPHI
KBaJIpaTUYHBIX (QYHKINNA U3 pEaIbHOM KU3HU, (PU3UKU, TEOMETPHUH.

YucJi0oBbIe N0C/1€10BATEJILHOCTH M IIPOTPeccuu

PacniozHaBath apuMeTHyecKyl0 U TE€OMETPUUYECKYIO MPOTPECCUU MpH
pa3HbIX criocobax 3a/laHusl.

BbINONHATE  BBIYMCIEHUST C  HUCIOJIb30BaHHEM (OpMya n-ro ujeHa
apu(PMETUYECKON U TEOMETPUUYECKON TPOTrPeECCUil, CYMMbI IEPBBIX N YJIECHOB.

N300paxaTh YIEHBI TMOCJIEIOBATEILHOCTH TOYKaMU Ha KOOPIWHATHOM
IJIOCKOCTH.



Pemrate 3amauu, CBA3aHHBIC C YHCIOBBIMH IIOCIIECIOBATCIBHOCTSIMH, B TOM
YHCJIC 3a/1a41 U3 PeajbHOM KU3HU (C UCTIOIB30BAHUEM KaJbKYJISATOPA, ITU(POBBIX
TEXHOJIOTHH ).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KonuvecTBo yacos
HaumeHnoBaHue pa3iesioB 1 TeM
Ne /i Konrpoubnsie  IIpakTne
NPOrpamMMbl Bcero
padoThI padoThI
1 Uucna u BeryrcieHus. ParyionanbHbie 25 ]
qucna
2 AnreOpandecKkue BBIpaKCHUS 27 1
3 VYpaBHEHUs 1 HEPABEHCTBA 20 1
4 Koopaunats! u rpaduku. @ynkunu 24 1
5 [ToBTOpenue u 0600IIEHNE 6 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0




8 KVIACC

KonunyecrtBo yacos
HaumeHnoBaHue pa3iesioB 1 TeM
Ne i/ Konrpoabnbie IIpakTue
NpPorpamMmbl Bcero
padoTsbI padoThI
1 Uucna u Beruncienus. Ksagparasie KopHu 15
) Yucna u BeruncieHus. CTeneHs ¢ LenbM .
[I0Ka3aTesneM
3 AnreOpanyeckue BbIpaKeHUsI. 5 1
KBanpaTHblii TpéxuiieH
4 AnrebpandecKkue BbIpaKEeHUSI. 15 1
AnrebOpaundeckas Jpoob
5 VYpaBHeHus U HepaBeHcTBA. KBagparHble 15 1
ypaBHEHHUS
6 VYpaBHeHUs 1 HepaBeHcTBA. CHCTEMBI 13
ypaBHEHUH
7 YpaBHeHus u HepaBeHCTBA. HepaBencrsa 12 1
8 Oynkuuu. OCHOBHbBIE TOHATUS 5
9 @yukiun. Yucnossle GyHKIUN 9
10 [ToBTOpeHue u 060061IIeHNE 6 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0




9 KJIACC

HaumeHoBaHMe pa3iesioB U TeM

KoanuecTBo 4acoB

Ne /it Kontpoabnsie  IIpakTuu
MPOrpaMMsbl Bcero
padoThI padoTsbI
| Yucna u Berunciienus. /lefictBurenpHbie 9
qucia
) YpaBHEHHUsI U HEPABEHCTBA. Y PABHEHHS C 14 ]
OJTHOW MEPEMEHHOU
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1
ypaBHEHU U
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1
5 DyHKINH 16 1
6 YucioBble MOCIEA0BATENIBHOCTH 15 1
7 [ToBTOpEeHue, 06001ICHIE, CHCTEMATH3AIIUS 13 |
3HAHHUI
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0







IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC

Ne
n/n

Tema ypoka

KoanyecTBO 4acosB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTHYeckue
padoTsbI

N3

IlonsTue PpauoOHaJIbHOI'O YrCjia

Apudmernueckue neicTBus ¢
palMOHAIEHBIMH YHCIIAMH

Apudmernaeckue neicTBus ¢
panroHaILHBIMU YUCIIAMH
Apudmerndeckue TCUCTBUS C
palnoHAIBLHBIMU YUCIAMU
Apudmernaeckue neicTBus ¢
palnoHAIBLHBIMU YUCIAMU

Apudmernueckue AeMCcTBUS €
paloHaIbHBIMU YHCIAMU
CpaBHeHue, ynopsa0unBaHue
palMOHAIbHBIX YNCEI

CpaBHeHuMe, ynops104MBaHue
palMOHAIbHBIX YNCEI

CpaBHeHuMe, ynops/104MBaHue
palMOHATIBHBIX YHCE

10

CreneHb ¢ HaTypaJbHBIM
IIOKa3aTelneM

11

CreneHb ¢ HAaTYypaJIbHBIM
MOKa3aTeineM




CreneHnsb ¢ HaTypaJIbHBIM

12 MOoKa3aTeneM

13 CreneHb ¢ HaTypaJIbHBIM
MoKa3aTesieM

14 CreneHb ¢ HaTypaJIbHBIM
MOKa3aTeneM

15 Pemrenne ocHOBHBIX 3a/1a4 Ha ApooOH,
MIPOLIEHTHI U3 PEAbHOM MPAKTUKH

16 Perrenre ocHOBHBIX 3a/1a4 Ha ApooOH,
MIPOLIEHTHI U3 PEATHHOU MPAKTUKH

17 Pemenrie oCHOBHBIX 3a/1a4 Ha ApoOH,
MIPOLIEHTHI U3 PEAbHOM MPAKTUKH

18 Perrenre ocHOBHBIX 3a/1a4 Ha ApooOH,
MIPOIICHTHI U3 PEATHHOU MPAKTUKH

19 [IpusHaky AeMMMOCTH, Pa3I0KEHUS
Ha MHOXHUTEJIM HATYPAIbHBIX YHCEIT

20 [Tpu3Haku JeMUMOCTH, PA3I0KEHUS
Ha MHOXKUTENIA HATypaJIbHbBIX YUCEI

21 Peanbubie 3aBucumoctu. [Ipsimas u
oOpaTHasi IPOMOPIIMOHAITBHOCTH

2 Peanbnbie 3aBucumoctu. Ilpsmas u
oOpaTHasi TPOMOPIIMOHATBHOCTH

73 Peanbnbie 3aBucumoctu. Ilpsmas u
oOpaTHast MPONOPILHOHATIEHOCTH

24 Peanbubie 3aBucumoctu. [lpsimas u
oOpaTHasi TPOMOPIIMOHATBHOCTH

55 KonrponbHast pabora no Teme

"PannoHanpHEBIe ynciia"




26

BykBeHHbIE BbIpaKeHUs

[Tepemennsie. JlonmycTumbie 3Ha4YECHUS

27
MIEPEeMEHHBIX

28 DopmyIsl

29 DopmyJibl
[IpeoOpazoBanre OYKBEHHBIX

30 BBIPAKEHUH, paCKpbITHE CKOOOK 1
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[IpeoOpazoBaHre OYKBEHHBIX

31 BBIPAKEHUH, paCKpbITHE CKOOOK 1
MPUBEJICHHUE TIOJJOOHBIX CIIaraeMbIX
[Ipeobpa3oBanre OYKBEHHBIX

32 BBIPKCHHH, pACKPBITHE CKOOOK 1
MIPUBEJICHHUE TIOJJOOHBIX CIIaraeMbIX
IIpeoOpa3oBanue OYKBEHHBIX

33 BBIPQ)XEHUH, pacKphITHE CKOOOK U
IIPUBEJICHHUE TIOJJOOHBIX CJIaraeMbIX

34 CBolicTBa CTENEHU C HATYPAJIbHBIM
nokasaresem

35 CBoiicTBa CTENEHU C HATYPAJIbHBIM
MoKa3aTeneM

36 CBoiicTBa CTENEHH € HATypaIbHBIM
nokasaresem

37 MHorousneHs!

38 MHorousneHsl




CJ'IO)KCHI/IC, BbIYUTAHUC, YMHOXKCHUC

39
MHOT'OUYJIEHOB

40 Cnosxenue, BBIYMTaHNE, YMHO)KEHUE
MHOT'OYJIEHOB

A1 CnoxxeHue, BBIYUTaHNUE, YMHOKEHUE
MHOT'OUYJIEHOB

47 Cnosxenue, BBIYMTaHNE, YMHO)KEHUE
MHOT'OUYJIEHOB

43 @opMyIIbI COKPAILEHHOTO
YMHOXKCHUS

44 DopmyJIbl COKPAILIEHHOTO
YMHOKEHHUS

45 @opMyIIbI COKPAILIEHHOTO
YMHOKCHUS

46 @opMyIIBI COKPAIIEHHOTO
YMHOKCHUS

47 DopmyJIbl COKPAILIEHHOTO
YMHOKEHHUS

43 Pasnoskenne MHOro4IeHOB Ha
MHOXUTENH

49 Pa3no)xeHne MHOrOUJI€HOB Ha
MHOKUTEH

50 Pa3no)xeHne MHOTOUJIEHOB Ha
MHOXHUTEJH

51 Pa3snoxenrne MHOro41eHOB Ha
MHOKUTEH

5 KonrponbHast pabora no Teme

"Anrebpanyeckue BeIpaKeHUs"




VYpaBHeHue, IpaBuia

53 npeoOpa3oBaHus ypaBHCHUS,
PaBHOCUJIBHOCTb YPaBHEHUM
JInneliHOE ypaBHEHHE C OAHOU

54 IIEPEMEHHOM, PELICHUE JIMHEMHBIX
ypaBHEHUH
JIuneliHoe ypaBHEHHE C OAHOU

55 IIEPEMEHHOM, pEeLICHUE JIMHEMHBIX
YpaBHEHUU
JIuHeitHOe ypaBHEHUE C OJTHOU

56 MEPEMEHHOM, peIIeHUE JTMHEUHBIX
ypaBHEHUH

57 Pewrenue 3amau ¢ momoupto
ypaBHEHUH

53 Pemrenue 3amad ¢ moMOIIBIO
YpaBHEHUI

59 Pewrenue 3apau ¢ mnomMoupto
YpaBHEHUH

60 Pemrenue 3amad ¢ moMOIIBIO
ypaBHEHUH

61 JIuHeiitHOE ypaBHEHUE C IBYMsI
TepEMEHHBIMU U €T0 Tpaduk

62 JIuneniHOE ypaBHEHHE C JBYyMS
MIEPEMEHHBIMH U €T0 rpaduk

63 Cucrema IByX JIMHEMHBIX YPaBHEHUI
C IByMs IEPEMEHHBIMU

64 CucreMa IByX JTMHEHWHBIX YPABHEHHI

C IBYMs IIEPEMCHHBIMU




Cucrema 1ByX JTUHEHHBIX YpaBHEHUH

65
C IByMs IIEPEMEHHBIMU

66 Cucrema IByX JUHEHHBIX YpaBHEHHUH
C IByMs IEPEMEHHBIMU

67 Pemenue cucrem ypaBHEHMI

68 Pemenue cucrem ypaBHeHMI

69 Pemenue cucrem ypaBHeHM

70 Pemenue cucrem ypaBHeHMI

71 Pewienue cucreM ypaBHeHUI

7 KontponbHas paboTa mo teme
"JluHeiiHble ypaBHEHUS"

73 Koopaunara Touku Ha mipsiMoit

74 YucnoBble IPOMEXYTKU

75 YucnoBble IPOMEKYTKH

76 PaccrosiHue Mexny 1ByMsl TOUKaMu
KOOPAMHATHOU NPSMOK

77 PaccrosiHne Mexny 1ByMsi TOUKaMu
KOOPAMHATHOU NPSMOK

73 [IpsimoyronbHas cuctema KoOoOpAnHaT
Ha IJIOCKOCTH

79 IIpssmoyronbHas cuctema KOOpAUHAT
Ha IUIOCKOCTH

80 [Tpumeps! rpaduKkoB, 3a1aHHBIX




bopmynamu

[Tpumeps! rpadukoB, 3a1aHHBIX

81
bopmynamu

%) [Tpumeps! rpadukoB, 3a1laHHBIX
dhopmynamu

23 [Tpumeps! rpauKoB, 3a1aHHBIX
bopmynamu

84 Urenue rpauKoB pearbHbIX
3aBUCUMOCTEN

85 Urenue rpadMKoB pearbHbIX
3aBUCUMOCTEMN

86 [Tonstue pynkuuu

87 I'padux pyHkumm

88 CaoiicTBa QyHKIUI

89 CaoiicTBa QyHKIUI

90 Jluneiinas GyHKUIUA

91 Jlunelinas pyHkuus

9 ITocTpoenue rpaduka TUHEHHOM
byHKIIUN

93 [TocTpoenue rpaduka TuHEHHON
byHKIIIHN

94 I'padux pynkuum y =[x|

95 I'padux dynkmum y =[x|




96

KonrponsHast pabora no Teme
"Koopaunatse! u rpaduku. OyHkmmmn"

97

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kiacca, 00001meHue
3HAHUU

98

99

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 kiacca, 00001eHue
3HAaHUU

[ToBTOpEHME OCHOBHBIX MOHATUN U
METO/IOB Kypca 7 Kiacca, 00001eHre
3HaHUU

100

[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
METOJIOB Kypca 7 Kiacca, 00001ieHue
3HaHUHU

101

102

Wtorosas koHTponbHas paboTa

[ToBTOpEHNE OCHOBHBIX MOHSATUH U
METOJIOB Kypca 7 Kiacca, 00001ieHue
3HaHUHU

OBIIEE KOJIMYECTBO YACOB I1O0
[NPOTPAMME

102




8 KVIACC

KoanuecTBOo 4acoB

-:;—’H Tema ypoka Beero Kontpoabubie IIpakTHueckue II:;
padoThI padoTsbI

1 KBanpaTHblil KOpeHb U3 YUCIIa 1

2 [TonsaTue 06 MpparoHAIEHOM YHCIIe 1

3 JlecaTHYHBIE IPUOIINKESHUS 1
MppaIMOHAIEHBIX YUCET

4 JecsiTuunbie MPUOTMKEHUS |
UppallMOHALHBIX YHCET
JlelicTBUTENbHBIC YMCTIA 1
CpaBHeHue J1eHiCTBUTENBHBIX YHCEll 1
CpaBHeHHE JIeHCTBUTENBHBIX YHCET 1

g Apudmernaeckuii KBaJpaTHBIA |
KOPEHb

9 VYpaBHeHue BUJA X2 = a 1

10 CgoiicTBa apuPMETHIECKUX |
KBaJIpaTHBIX KOPHEN

1 CBoiicTBa apupMeTHIECKIX 1
KBaJIpaTHBIX KOpHEH
[IpeobpazoBaHue YHCTOBBIX

12 BBIPAYKEHHUI, COIEPHKALIUX 1
KBaJ[paTHbIC KOPHU

13 [TpeobOpazoBaHme YNCTOBBIX 1




BBIPAKEHHI, COJIEPHKALIUX
KBaJIpaTHbIE KOPHU

[TpeobpazoBaHUe YHCITOBBIX

14 BBIPAYXKEHHI, COJIEPHKALIUX
KBaJpaTHbIE KOPHU
[IpeobOpazoBaHme YHNCIOBBIX

15 BBIPAYKEHU, COJIEpKAITUX
KBaJpaTHBIE KOPHU

16 CreneHsn C 1IeJIbIM IT0Ka3aTeleM
CrannmapTHas 3aMuch YHMCIa.
Pa3mepsl 00bEKTOB OKPYKAIOIIETO

17 Mupa (OT AIEMEHTAPHBIX YaCTHIL J0
KOCMHUYECKHX 00BEKTOB),
JUTUTEIILHOCTD MIPOIIECCOB B
OKPY>KaloIlleM MUpe

18 CBoiicTBa CTENCHU C LIETBIM
IOKa3aTelieM

19 CBOMCTBA CTCIICHH C LICIBIM
IIOKa3aTelieM

20 CBoiicTBa CTENEHHU C LIETBIM
IOKa3aTeyieM

)1 CBoiicTBa CTENCHMU C LIEIBIM
IOKa3aTelIieM

” CBoiicTBa CTENCHHU C LIETBIM
IIOKa3aTelieM

23 KBanpaTHblii TpExuiieH

24 KBanpatHblil TpéxuseH




Pasnosxenue kBagpaTHoOro

25 N
TpEXuiieHa Ha MHOXKHUTETN

26 Paznoxenue kBapaTHOro
TPEXWICHA HA MHOXKUTEIU
KonTponbHas pabora no remam

27 "KBanparusie kopau. CTeneHu.
KBanpathbiii Tpexusien"

28 AnreOpandeckas Jpoob
JlomycTuMble 3HAYECHUS

29 MEPEMEHHBIX, BXOIAIINX B
anreObpanvecKkue BhIPAKEHUS
JlonycTuMble 3HaUEHUS

30 IIEPEMEHHBIX, BXOIAIINUX B
anredpanvecKue BbIPAKEHUS

31 OCHOBHOE CBOMCTBO
anredbpanydeckoi apodu

32 Coxkpaienue apooeit

33 Coxkpaienue apooeit

34 Coxkpaienue apooeit

35 CrnoxxeHue, BBIYUTaHNE, YMHOKEHHE
U JICICHHE alreOpandecKkux Apooeit

36 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE
U JICICHHE alreOpandecKkux Apooeit

37 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE




U JIeTieHue anreOpandeckux apooeit

CJ'IO}KCHI/IG, BbIYUTAHUEC, YMHOXKCHHUEC

38 .
U JIeTieHUe anreOpandecKux apooeit
[IpeoOpazoBanue BeIpaKCHUH,

39 coJiep KaIIux anredpandecKkue
Ipodu
[IpeoOpazoBaHue BRIPpAKCHHIH,

40 coJiep KallIux anredpandecKkue
Ipodu
[IpeoOpazoBaHue BEIPpAKCHHUIA,

41 COJIepIKaIINX alreOpandecKue
npobu

4 KonTponbHas pabota no teme
"Anreopanyeckas 1poop"

43 KBanpaTtHOoe ypaBHEHHE

44 HenosnHoe kBagpaTHOE ypaBHEHHE

45 Henonnoe kBagpaTHOE ypaBHEHUE

46 dopMyia KOpHEW KBaPATHOTO
ypaBHEHUS

47 ®opMyia KOpHEH KBapaTHOIO
ypaBHEHUS

48 dopMyia KOpHEW KBaPATHOTO
ypaBHEHUS

49 Teopema Buera




50

51

Teopema Buera

Pemienue ypaBHeHMil, CBOASIIUXCS K
KBaJpaTHBIM

52

53

54

Pemenue ypaBHeHH, CBOASIIMXCS K
KBaJIpaTHBIM

[Ipocreiimme qpobHO-
palMoHaNIbHbIE YPAaBHEHUS

[Ipocreiimue qpodHO-
palroHaIbHbIE YPaBHEHUS

55

56

57

Pemenne TeKCTOBBIX 337124 C
MOMOUIBIO KBaJPAaTHBIX YPAaBHECHUI
Pemenne TekcTOBBIX 3a1a4 C
MOMOIIIBIO KBaIPAaTHBIX YPaBHEHUI

KonrtponbHas paborta no teme
"KBanpaTHsle ypaBHeHuUs"

58

JIuHeiiHOE ypaBHEHUE C IBYMsI
MEPEMEHHBIMHU, €ro rpaduK,
MIPUMEPHI PEIICHUs] yPaBHEHUH B
LIENBIX YUCIIaX

59

JIuHeitHOE ypaBHEHUE C TBYMsI
MepEeMEHHBIMHU, €ro rpaduK,
MIPUMEpHI PeIlIeHUs] ypaBHEHUH B
LENbIX YUCIIax

60

JInneniHOE ypaBHEHHE C JBYyMS
MepEMEHHBIMHU, €ro rpaduK,
IIPUMEPHI PEIICHUS] YPABHEHUN B
LENIBIX YUCIIaX




61

Pemenue cucrem 1ByX JUHEHHBIX
YpPaBHEHUH € ABYMS IEPEMEHHBIMU

62

63

Pemenne cucreM AByX JTUHEHHBIX
YPAaBHEHUH C IBYMsI [IEPEMEHHBIMU

Pemienue cucrem nByX JTUHEMHBIX
ypaBHEHUH C ABYMS IEPEMECHHBIMH

64

[Ipumeps! pemenus cucTem
HEJIMHEMHBIX YPABHEHUN C IBYMsI
IIEPEMEHHBIMHU

65

[Ipumepsl perenus cuctem
HEJIMHEHHBIX YPaBHEHUH C JBYyMS
IIEPEMEHHBIMU

66

67

I'paduueckas uHTEpIIpETALIUSL
YpaBHEHUS C ABYyMS IEPEMEHHBIMU U
CUCTEM JIMHEMHBIX YPaBHEHUH C
JBYMS IEPEMEHHBIMU

I'paduueckas uHTEpIIpETALIUSL
YPaBHEHUS C IBYyMs IEPEMEHHBIMU U
CUCTEM JIMHEMHBIX YPaBHEHUH C
JBYMs IEPEMEHHBIMU

68

Pemrenue TekcTOBBIX 3a/1a4 C
IIOMOILIBIO CUCTEM YPAaBHEHUI

69

Perenue TeKCTOBBIX 3a7a4 C
IIOMOILIBIO CUCTEM YPAaBHEHUU

70

71

Pemnrenne TekCcTOBEIX 3a51a4 C
ITOMOIIBIO CUCTEM YPaBHEHUI

qI/ICJIOBBIe HepaBeHCTBa U Ux
CBOMCTBA




HucnoBble HEPABEHCTBA U UX

72 .
CBOMCTBa

73 HepaBeHcTBO ¢ 0HOMN NIEpeMEHHOM

74 JIuHeiiHbIe HEpaBEHCTBA C OJHOM
IIEPEMEHHOM U UX PELICHHE

75 JInHelHbIe HEPABEHCTBA C OJJHON
IIEPEMEHHOMN U UX PEIICHHE

76 JIuHeiiHbIe HEpaBEHCTBA C OJHOM
IIEPEMEHHOMN U UX PEIICHHE

77 Cucremspl TMHEVHBIX HEPABEHCTB C
OJIHOM NEPEMEHHOM U UX PELICHHE

73 CucreMbl TMHEMHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOU U UX PEIICHUE

79 Cucrembl TMHEVHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHON U UX PEIICHHE
N300pakeHue pereHus IMHEHHOTO

80 HEPaBEHCTBA U UX CUCTEM Ha
YUCIIOBOM IIPSAMOU
N3o00paxenue pemieHus TMHEHHOTO

81 HEpPABEHCTBA U UX CUCTEM Ha
YUCIIOBOM IPSAMOU
KontponbHas pabota mo temam

82 "HepaBenctBa. Cuctemsi
ypaBHeHUH"

83 [Tonstue Gpynkunn

84 OO6nactb omnpeaeseHust U MHOXKECTBO

3HAYCHUH PYHKITUN




85 CrniocoOsb1 3amanust pyHKIUI

86 I'paduk Gynkun

g7 CaoiicTBa pyHKINHU, HX
oToOpakeHHe Ha rpaduke

28 UreHue u OCTpOeHUE rpapuKoB
byHKIUH

29 [Tpumeps! rpadukoB QPyHKITHH,
OTPaXKAIOIIUX PeabHbIE MPOLECCHI
OyHKIUH, ONHUCHIBAIOIINE TIPSMYIO U

90 00paTHYIO IPOMOPIUOHATIEHBIE
3aBUCUMOCTH, UX IrpaduKu

91 I'umep6ona

92 I'unepGona

93 I'padux pyHkuum y = x>

94 I'padux pyHkuum y = x>
=Vx,y = DyHKIUU y =X%, y = X,y

95 |X|; rpaduueckoe perieHue
YPaBHEHUH U CUCTEM YPaBHEHUM
=Vx,y = OyHKIHN y =X%, y = X3,y

96 |x|; rpapuueckoe pemienue
YPaBHEHUH U CUCTEM YPaBHEHMI
[ToBTOpEHNE OCHOBHBIX MOHATUNA U

97 METOJIOB KypcOB 7 1 8 KJIacCoB,
0000111eHNE 3HAHUHA

08 [ToBTOpEHNE OCHOBHBIX MOHATUHN U

METOJIOB KypcOB 7 1 8 KJIacCoB,




000011eHHUE 3HAHUN

[ToBTOpEHNE OCHOBHBIX MOHATUNA U
99 METO/IOB KypCOB 7 U 8 KIIacCOB, 1
00001IeHe 3HAHMIA

[ToBTOpEHNE OCHOBHBIX MOHATUNA U
100 METOJIOB KypcOB 7 1 8 KJIacCOB, 1
0000111eHHE 3HAHUNA

101 HroroBast koHTpoIbHAs paboTa 1

IToBTOpEHNE OCHOBHBIX MOHATUH U
102 METOJIOB KypcOB 7 1 8 KJIacCOB, 1
0000111eHHE 3HAHUHA

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102




9 KJIACC

Ne
n/n

Tema ypoka

KoandyecTBo 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTnyeckune
padoTsbI

N3

PamyonannsHeIe yncna,
AppaIMOHAIIBHBIE YHCIIA, KOHEUHbIE U
OECKOHEYHBIE JECATUUHBIC TPOOH

MHOX€eCTBO ,HCP’ICTBI/ITGJIBHBIX YHCCII,
JEUCTBUTEIILHBIC YMClIa KaK
OeCKOHEUHEBIE JCCATUYHBIC ,I[pO6I/I

B3anMHO 01HO3HAYHOE COOTBETCTBUE
MEK]Ty MHOXECTBOM JI€VCTBUTEIIBHBIX
YuCeJl 1 MHOYKECTBOM TOUYEK
KOOPJIMHATHOM TIPSIMOU

CpaBHEHUE NEUCTBUTENBHBIX YHCEII,
apudMeTHIeCKue JeHCTBUS C
JIEHCTBUTEILHBIMU YHCIIAMH

[Tpubmx€HHOE 3HAUYCHUE BEJTMYUHBI,
TOYHOCTb MPUOIMKECHHS

OkpyriieHue yucen

OkpyriieHne yucen

IIpukunka 1 OEHKa Pe3yabTaToOB
BBIYUCIICHUN

[Ipukuaka u olieHKa pe3yIbTaTOB
BBIYUCIICHUN

10

JIuneitnoe ypaBHenue. Pemenue




YpPaBHEHUH, CBOJAIIUXCS K TUHEUHBIM

11

JIuneitnoe ypaBHeHue. Pemenue
YpPaBHEHUH, CBOJAIINUXCS K TUHEUHBIM

KBanpaTHoe ypaBHeHue. Pemenue

12 ypaBHEHUH, CBOJAIIUXCA K
KBaJIpaTHbIM
KBagparHoe ypaBHeHue. Pemienue

13 YpaBHEHUH, CBOASIINXCS K
KBaJpaTHbIM

14 bukBapaTHble ypaBHEHUS

15 bukBanpaTHbie ypaBHEHUS
IIpumeps! penieHns: ypaBHEHHM

16 TPEThEN U YETBEPTOM CTENEHEN
pa3I0KEHUEM Ha MHOKUTENH
IIpumeps! penieHns: ypaBHEHHN

17 TPEThEN U 4ETBEPTON CTENEHEN
Pa3IoKEeHUEM Ha MHOKUTEIH

18 Pemenne npoOHO-paliOHANIbHBIX
ypaBHEHU U

19 Pemenune npoOGHO-pariMOHANBHBIX
ypaBHEHUNU

20 Penrenue TeKCTOBEIX 3a1a4
anre0pandecKuM METOJI0M

)1 Pemenue TekcToBBIX 3a1a4
anreOpandecKuM METOI0M

22 Peurenne TeKCTOBBIX 3a1a4




anredpandeckuM MEeTOI0M

23

KoHnTponbHas pabota 1o Teme
"VYpaBHEHHUsI ¢ OTHOM TepeMeHHON"

24

YpaBHEHHE C IBYMsI IEPEMEHHBIMH U
ero rpaduk

25

YpaBHEHHE € AByMs IEPEMEHHBIMU U
ero rpauk

26

27

CucreMa JIByX JTUHEUHBIX YpaBHEHUI
C IByMsI IEPEMEHHBIMU U €€ pPeIleHHe

Cucrema 1ByX JIMHEHHBIX ypaBHEHUI
C IByMsI [IEPEMEHHBIMU U €€ pelleHHe

28

29

30

Cucrema 1ByX JTMHEHHBIX YpaBHEHHM
C ABYMs IIEPEMEHHBIMU U €€ PEILICHHE
Cucrema 1ByX JIMHENHBIX YpaBHEHUM
C ABYMs IIEPEMEHHBIMU U €€ PEIICHHE
Pewienue cucrem 1ByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JIMHENHOE, a Ipyroe
— BTOPOM CTEIEHU

31

Pemenne cucreM AByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JIMHEHHOE, a Ipyroe
— BTOpPOH CTEIICHU

32

33

Pemenne cucteM AByX ypaBHEHUH,
OJIHO M3 KOTOPBIX JIMHENHOE, a IPyroe
— BTOpPOH CTENEHU

Pewienue cucreM IByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JIMHEITHOE, a APyroe
— BTOPOM CTENEHU

34

['paduueckast UHTEPIIpETALUS




CHUCTEMBbI YPaBHEHUH C JBYyMS
[EPEMEHHBIMU

Pemienne TEKCTOBBIX 3a/1a4

35
anreOpandeckuM crocoooM

36 Pelenne TekcTOBBIX 3a7a4
anredpanvdeckuM crnocooom

37 KonrtponsHas padora mo reme
"CucreMsl ypaBHEHHN"

38 YucnoBble HEPABEHCTBA U UX
CBOMCTBA

39 YucrioBble HEPABEHCTBA U UX
CBOMCTBA

40 JIvHeiHbIe HEpaBEHCTBA C OHOM
IIEPEMEHHOMN U UX PELICHHE

41 JIvHeiHbIe HEpaBEHCTBA C OAHOMN
IIEPEMEHHOM U UX PELICHHE

47 JInHelHbIE HEPABEHCTBA C OJIHOM
MEPEMEHHOMN U UX PEIICHHE

43 CucreMbl TUHEHHBIX HEPABEHCTB C
OJHOI NEPEMEHHON U X PELICHHE

44 CucreMbl TUHENHBIX HEPABEHCTB C
OJHOI NEPEMEHHOM U X PEIICHHE

45 CucreMbl TMHENHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHON U UX PELICHUE

46 KBaaparHble HEpaBEHCTBA U UX
pelieHue

47 KBazparHble HepaBEHCTBa U UX

pelieHne




KBaI[paTHbIC HCPAaBCHCTBA U UX

48
perieHue

49 KBanparHbie HepaBeHCTBA U UX
pelieHue

50 KBaznpaTHble HepaBeHCTBA U X
perieHue
['paduueckast HHTEpIIpETAIUS

51 HEPaBEHCTB U CHCTEM HEPABEHCTB C
JBYMSI TIEPEMEHHBIMH
['paduueckast UHTEpIIpETAIUS

52 HEPaBEHCTB U CHCTEM HEPABEHCTB C
JBYMSI IEPEMEHHBIMA

53 KonTponsHas paboTa no teme
"Hepasenctpa"

54 KBanpatuunas QyHkuus, e€ rpaguk u
CBOMCTBa

55 KBanpatuunas Qyskuus, e€ rpapuk u
CBOMCTBa

56 KBanpatuunas QyHkuus, e€ rpapuk u
CBOICTBa

57 [Tapabona, KOOpIUHATHI BEPILNHBI
napaboIibl, 0Cb CUMMETPUHU TTapaboJIbl

58 [TapaGosa, KOOpPAWHATHI BEPIIMHbI
napaboIIbl, 0Cb CHMMETPHUHU TTapaboIThI

59 [Tapabona, KOOpIUHATHI BEPILINHBI
napaboIibl, 0Cb CUMMETPUHU TTapaboIb

60 [Tapabona, KOOpAUHATHI BEPILUHBI

napaboIIbl, 0Cb CUMMETPUHU TTapaboIIb




[Tapaboia, KOOpAMHATHI BEPIIMHBI

61
napaboJibl, 0Cb CHMMETPHUH 1apadoIibl

6 [Tapabo:na, KOOpIUHATHI BEPIIUHBI
napaboIIbl, 0Cb CUMMETPUHU TTapaboIIb

63 I'padpuku pynkmuii: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=|X]|

64 I'paduxn Gynknmit: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[x|

65 I'paduxu Gynkuumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[x|

66 I'paduku pynkumii: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X]

67 I'paduxu Gynkumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vXx, y=[x|

63 I'paduku pynkumii: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|

69 KonTponbHas pabota mo Teme
"OyHkuun"

70 [ToHsiTHE YMCIOBOM
MOCJIEI0BATEIbHOCTH
3aaHue mocie0BaTeIbHOCTH

71 peKyppeHTHOU popMyIion u
dbopmMyI10ii n-TO YiIeHa

7 Apudmernueckas 1 reoMeTprUUecKas
porpeccuu

7 Apudmernueckas U reoMeTpudecKas
porpeccuu

74 ®opmyIibl N-TO YieHa




apuQMETHUECKON 1 TEOMETPHUECKON
MIPOTPECCHl, CYMMBI IIEPBBIX N
YJICHOB

75

DopMyIIbl N-TO YICHA
apuMETHUECKON 1 TEOMETPHUECKON
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

76

DopMyIIbl N-TO YJIEHA
apuMeTUYECKON U TEOMETPUIECKOI
IIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB

77

78

79

80

®opMyIIbl N-Tro 4jeHa
apuQMETHIECKON B TEOMETPHISCKOMN
IIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB

DopMyIIbl N-TO YIeHa
apru(MeTHUECKON U reOMeTPUIECKON
IIPOTPECCUI, CYMMBI IIEPBBIX N
YJICHOB

N300pakeHune 4IeHOB
apuQMEeTHUUECKON U TeOMETPHUECKOI
IIPOTPECCUI TOUKAMH HA
KOOPAWHATHOW TIOCKOCTH

N300pakeHue 4jIeHoB
apuMEeTHUUECKON U TeOMETPHUECKOM
MPOrpeCcCcuil TOUKAMH Ha
KOOPAWHATHOW TNIOCKOCTH

81

JInHEeWHBIN 1 SKCIIOHEHIINAJILHBIN
pocT




82

83

CrnoxHBIC ITPOLCHTHBI

CrnoxHBIC ITPOLCHTHBI

84

KoHTponbHas pabota 1o Teme
"YucI0BbIE NOCIEN0BATEILHOCTH'

85

[ToBTOpeHue, 0600ImEeHNEe 1
CHCTEeMAaTU3alus 3HaHUH. 3aIuch,
CpaBHEHUE, ICHUCTBUS C
JICUCTBUTEIHHBIMHU YHCIIAMU,
YHUCIIOBAs MPsMast

86

[ToBTOpeHmE, 0000MIECHNE 1
cucTeMaTtH3anus 3HaHui. [IporeHThl,
OTHOIIICHHSI, TIPOTTOPIIMU

87

[ToBTOpenue, 0600MICHIE 1
cHUcTeMaTU3alvs 3HaHUM.
OxpyrieHue, NpuOImKeHNE, OIleHKa

88

[ToBTOpenue, 06001IEHIE U
cucTeMaru3anys 3HaHnui. Pemenne
TEKCTOBBIX 33724 apu(PMETHICCKUM
crocodom

89

[ToBTOpeHue, 06001IeHNE 1
cucTemarusaius 3HaHuil. Pemenue
TEKCTOBBIX 3a71a4 apu(PMETHUCCKIM
crocodom

90

[ToBTOpenwue, 06001IeHIE U
cucTemaru3aius 3HaHuil. Pemenue
TEKCTOBBIX 33724 apu(PMEeTUIECKUM
crocodom




91

[ToBTOpenwue, 0600meHNE 1
CHCTEMaTH3alusl 3HAHHH.
IIpeoOpazoBanue anredbpandecKux
BBIPKEHUH, JOMYCTUMbIE 3HAUYCHHS

92

[ToBTOpenwue, 06001IEeHNE U
cHUCTeMaTU3alvs 3HaHUM.
[IpeoOpazoBanue anredOpandecKux
BBIPKEHUH, JOMYCTUMbIC 3HAUCHHS

93

[ToBTOpeHmEe, 0000MEeHNE 1
crucTeMaTU3aluvs 3HaHUM.
[TpeoOpaszoBanue anredOpandaecKux
BBIPKEHUH, JOMYCTUMbIC 3HAUCHHS

94

[ToBTOpeHme, 0000IIcHUE 1
cHUCTeMaTU3alvs 3HaHUM.
[TpeoOpaszoBanue anredpandaecKux
BBIPKEHUH, TOMYCTUMbIC 3HAYCHHS

95

96

[ToBTOpenue, 06001IEHIE U
cucreMarusanus 3HaHui. OyHKIuu:
IIOCTPOEHNE, CBOMCTBA N3YYEHHBIX
byHKIHI

[ToBTOpenwue, 06001IEHIE U
cructemMaTu3anus 3HaHui. OyHKIUU:
IIOCTPOEHNE, CBOMCTBA NU3YYEHHBIX
byHKIHI

97

[ToBTOpenwue, 06001IEHIE U
cucreMaTu3anus 3HaHuil. OyHKIHHU:
IIOCTPOEHNE, CBOMCTBA N3YUYEHHBIX
byHKIHI

98

[ToBTOpenwue, 06001IeHIE U




cucremMaTusauus 3HaHUui. OyHKIUU:
MOCTPOEHHUE, CBOMCTBA N3YUECHHBIX
byHKIMI

99

[ToBTOpenwue, 06001IIeHIE U
crucTeMaTu3aluvs 3HaHUM.
['padmyeckoe penieHue ypaBHECHUH U
UX CHCTEM

100

[ToBTOpeHme, 0000IIeHNE 1
cHUCTeMaTU3alvs 3HaHUM.
['padmyeckoe pemieHne ypaBHEHHH U
UX CHCTEM

101

HToroBast KOHTpoJbHAs paboTa

102

O000I11IeHNE U CUCTEMATU3ALIUS
3HaHUM

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

102







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YYHEHUKA

» AnreGpa, 7 knacc/ MakapseiueB FO.H., Munatok H.I'., HemikoB K.W. u npyrue;
nox penakiuert TensikoBckoro C.A., AknronepHoe o01iecTBo «M31aTenbcTBO
«IIpocsemienne»

» Anre6pa, 8 kmacc/ Maxkaperaes FO.H., Munnrok H.I'., Hemkos K.U. u apyrue;
noa penakuueit TensikoBckoro C.A., AkuronepHoe o01ecTBo «M31aTenbeTBo
«IIpocsemieHue»

» Anre6pa, 9 knacc/ Maxkapseiues FO.H., Munnatok H.I'., Hemkos K.M. u npyrue,
AxunonepHoe obmectBo «M3natensctBo «IIpocBenienuey

» Anre6pa (B 2 gactsx), 7 knacc/ Yacts 1: Mopakosud A.T'.; Yacts 2:
Mopakosuu A.I'. u npyrue; ron penakuueid Mopakosuda A.I'., ObmiecTBo ¢
orpannueHHOM oTBeTCTBeHHOCTHIO « MOl MHEMO3UMHA)»

Anre6pa 8 kimacc (2 yactu) Mopakosuu A. I'. u apyrue, noja peraxkiyei
MopnkoBuua A. I'. 06111€CTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHI0O MHEMO31MHA.
Anrebpa 9 kiacc . ( B 1Byx 4acTsax) Mopakosud A. I'. moj penakiuei

MopnkoBuua A. I'. 00111€cTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHI0O MHEMO3HHA.

METOANYECKHNE MATEPHAJIBI J1IJIS1 YYUTEJIA
Marematuka. Anrebpa 7-9, Meroauueckue 1mocooue K npeIMeTHON JTMHUN

yueOnnkoB FO. H. Maxkaperues, H. I'. Munmiok, K. 1. Hemkosa



HUPPOBBIE OBPA30OBATEJBHBIE PECYPCBI U PECYPCBI CETU
MHTEPHET

https://medsoo4218be, https:// medsoo042154 e, https://m edsoo4211de
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