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HOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISETCS OOHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIETro
o0Opa3oBaHus: OHAa 00ECIEYMBAET U3yUEHUE JIPYTUX AUCIUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK M TyYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO IS
MPOAOJDKEHUsI 00pa30BaHus U B TOBCEIHEBHOM XU3HU. PazButne y oOyuaronmxcs
HAYYHBIX TPEJCTABICHUN O MPOUCXOKACHUH U CYIIHOCTH alreOpamyecKux
abCcTpakiMii, cnoco0e OTpaKeHHUs MAaTEMAaTUYECKON HAyKOM SBJICHUN U MPOLIECCOB
B TMPUPOAEC U OOIIECTBE, POJIM MATEMATHYECKOTO MOJICITUPOBAHUS B HAyYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET ()OPMUPOBAHUIO HAYYHOT'O MUPOBO33PCHHUS
M Ka4eCTB MBIIUICHUs, HEOOXOAMUMBIX JIJISl alafTallii B COBPEMEHHOM IU(poBOM
oOmectBe. M3ydyenume anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHHBaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TPEOYET KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHSI M BBIBOHI,
dopmynupoBaTh yTBepxkaAeHUA. OCBOCHHE Kypca anreOpbl 00eCTieunBaeT pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYaIOIIUXCS: OHU WCHOJB3YIOT JCIyKTHBHBIC U
WHIYKTUBHBIC PACCYKICHHsI, 0000IICHIEe U KOHKPETH3AINIO, a0CTparupoBaHue |
aHanoruto. OOydenwe  anreOpe  mpeanoyiaraeT  3HAYUTENBHBIM  00BEM
CaMOCTOSITEIILHOM  JIESITEIbBHOCTH  O0YyYalolUXCs, MO3TOMY CaMOCTOSTEIbHOE
pelIeHue 3a7a4 ABISeTCs peaju3alnuen 1esITeIbHOCTHOTO MPUHIMIA 00 yYeHHUS.

B crpykType mporpammbl ydeOHOro Kypca «Anrebpa» majisi OCHOBHOIO
o01ero o6pa3oBaHUsi OCHOBHOE MECTO 3aHMMAIOT COJIEPKATEIbHO-METOANYECKUE
muHuM: «Yucna u BeIUUCICHUSN», « ANTeOpandyeckue BHIPAKECHUS», «YpaBHEHHUS U
HepaBeHCTBa», «DyHkuum». Kaxmas w3 3THX copep:KaTeabHO-METOIUYECKUX
JUHUHN pa3BUBACTCS Ha MPOTSHKEHUH TPEX JIET U3YUEHUSI Kypca, B3aUMOJIEHCTBYS C
IpPYTMMH €ro JHUHHSAMU. B Xome wu3ydeHuss ydeOHOTro Kypca OO0ydaromuMmcs
NPUXOJUTCS JIOTHUECKU PacCyX JaTh, UCHOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
A3bIK. B CBSI3M ¢ 3TUM B mporpaMmy y4eOHOro Kypca «Asredpa» BKIHOUYECHbI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEJICTABICHHbIE BO BCEX OCHOBHBIX pazjenax
MaTeMaTHYeCKOro 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO OOYYaFOITUMUCS
OCHOB  YHHUBEPCAJbHOTO  MaTemaThuyeckoro ssbika. CopaepxkareabHOH |
CTPYKTYPHOH OCOOEHHOCTBHIO Yy4eOHOro Kypca «AnreOpay» SBISETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Conepxanve nuHUM «Ywcna W BBIYHCICHUS» CIYXKUT OCHOBOW A
JaJbHEHIIET0 W3YYeHHUS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHHUS TOJIB30BATHCS AITOPUTMAMH, a
TaKXke MPUOOPETECHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOUMBIX IS TOBCETHEBHOM
KU3HU. PazBuTHE MOHATUS O YHCIIE HA YPOBHE OCHOBHOTO OOIIEero oOpa3oBaHMs
CBS3aHO C pAIMOHATBHBIMH M HUPPAIMOHAIBHBIMH YHCIaMU, (HOpMUPOBAHHEM
MPEJICTABIECHUN O JIEMCTBUTEIBHOM YHCJE. 3aBEPLICHUE OCBOCHHUS YHUCIOBOU
JIMHUHM OTHECEHO K CpelHeMY 0011emMy o0pa30BaHHIO.

Copnepxanue IByX aire0pandecKux JMHUM — « AIreOpandecKue BhIPAXKEHUS
U «YpaBHEHHA W HEPAaBEHCTBA» CIMOCOOCTBYET (OPMHUPOBAHUIO y OOYHAIOIIUXCS



MaTEeMaTHYECKOro ammnapara, HeOOXOAMMOTO JUIsl pelleHHs 3a7ad MaTeMaTHKH,
CMEXHBIX TMpPEIMETOB M TPAKTUKO-OPUEHTHUPOBAHHBIX 3amgad. Ha ypoBHe
OCHOBHOTO 0011ero oOpa3oBaHusi Y4YeOHBI Marepuan TIpYyNIUPYETCs BOKPYT
palMOHANBHBIX BEIpXEHUI. ANredpa JeMOHCTPUPYET 3HAUCHHE MaTEeMAaTUKH KaK
A3bIKa ISl TIOCTPOSHHUS MaTeMAaTUYeCKUX MOJENeH, OMUCAaHUS TPOIECCOB U
ABIICHUI peajdbHOrO0 Mupa. B 3amaum oOydeHus anreOpe BXOOAT TaKkKe
JalbHEHIIee pa3BUTHE AITOPUTMUYECKOTO MBIIUICHHSA, HEOOXOAMMOTO, B
YaCTHOCTH, JJIsi OCBOCHHS Kypca HWH(POPMATHKH, W OBIAJCHHE HaBBIKAMHU
JIeNYKTUBHBIX paccyxkneHuid. [IpeobpazoBanne CUMBOJBHBIX (POpPM CIIOCOOCTBYET
Pa3BUTHUIO BOOOPaKEHUS, CIIOCOOHOCTEH K MaTEMaTHUYECKOMY TBOPYECTBY.
Conepxanne QpyHKIIMOHAIBHO-TpapUIECKON IMHUYU HAIEICHO Ha MOTy4YeHUE
o0yJaroMMHCs 3HAHUKA O (QYHKIUSAX KaK BaKHEHIIEH MaTeMaTHdecKOl MOJIeH
JUIS OTIMCAHUS U MCCIEAOBaHUS pa3HOOOPa3HBIX MPOILIECCOB U SIBJICHUNA B MPUPOJIC
n oOmectBe. M3yueHne marepuana CIOCOOCTBYET DPa3BUTHUIO Y OOyYarOUIMXCS
YMEHUS UCTIOJIB30BATh Pa3JIUYHbIC BBIPA3UTEIBHBIE CPEJCTBA S3bIKa MATEMATUKU —
CIIOBECHBIC, CHUMBOJMYECKHE, Trpauueckue, BHOCHT BKJIaL B (HOpMHpOBaHHE
NPECTaBICHUH O POJIM MaTEMATUKU B Pa3BUTHH IUBHIU3AIUN U KYJIbTYPHI.

CBSI3b C PABOYEH ITPOTPAMMONM BOCITUTAHUSA IIKOJIBI

Peanuzanus BOCHMTATENBHOTO MOTEHIMANA YPOKOB aireOpbl (ypodHOMH
NESTENbHOCTH, AyJIUTOPHBIX 3aHATHUA B paMKax MaKCUMAaJIbHO JOMYCTHUMOM
y4eOHOI Harpy3Kku) MpeaycMaTpUBaeT:

- MakCHUMaJbHO€ WCIOJIb30BaHME  BOCIHUTATENbHBIX  BO3MOXKHOCTEM
COoJep)KaHusI ypOKOB Juisi  (OpMUpOBaHHMS y OOYYaIOMIUXCA POCCUUCKUX
TPAIUIIUOHHBIX  JTyXOBHO-HPABCTBEHHBIX M  COIMOKYJIbTYPHBIX IICHHOCTEH,
POCCHIICKOTO UCTOPUYECKOTO CO3HAHUSI HA OCHOBE MCTOPUUYECKOT'O MPOCBEIICHHUS;
noI00p COOTBETCTBYIOIIETO COACPXKAHUS YPOKOB, 3a/laHHM, BCIIOMOTATEIbHBIX
MaTepHrajoB, IPOOJEMHBIX CUTYAITUH ISl 00CYKIACHUI;

- BKJIIOYEHUE B COJIEPKAHHUE YPOKOB IEJEBBIX OPHUEHTHPOB PE3yJIbTaTOB
BOCITUTAHUS, UX YUET B ONPEACIICHUN BOCIIUTATEIBHBIX 3a]1a4 YPOKOB, 3aHATUH;

- BBIOOpP METOJIOB, METOJIMK, TEXHOJIOTHI, OKAa3bIBAIOIINX BOCTIMTATEILHOE
BO3/ICHCTBHE HA JIMYHOCTh B COOTBETCTBUU C BOCIUTATEIHHBIM UACAIOM, IIEIBIO U
3alayaMy  BOCTIUTAHMSI, LIEJIEBHIMH OPUEHTUPAMH PE3YyIbTATOB BOCIHUTAHUS,
peanu3aIuio MPUOPUTETa BOCITUTAHUS B YICOHOMN JEATEIHHOCTH;

- TpUBJICUYCHWE BHUMAHHS OOYYaAIOMUXCS K IIEHHOCTHOMY AaCHEKTy
M3y4aeMbIX Ha YypOKaxX TMPEAMETOB, SBICHUH W COOBITUH, WHUIIMHPOBAHUE
00CYXXJIeHN, BBICKA3bIBAHUIM CBOET0 MHEHHUS, BBIPAOOTKH CBOETO JWYHOCTHOTO
OTHOMICHUS K N3Yy4aeMbIM COOBITUSIM, SIBJICHUSM, JINIIAM;

-  OpUMEHEHHE  MHTEpakTHBHbIX  ¢opM  ydyeOHOW  paboOThl  —
WHTEJUICKTYaJbHBIX, CTUMYJHPYIONIUX TO3HABATEIBHYI0 MOTHBAIIAIO, HWTPOBBIX
METOJMK, JUCKYCCHH, MarolMX BO3MOXXHOCTh MPHUOOPECTH OMBIT BEICHUS
KOHCTPYKTHBHOTO JIMAjiora; TPYNIOBOW pabOThl, KOTOpas Y4YUT CTPOWTH



OTHOIIIEHUS W JCHCTBOBAaTh B KOMAaHJE, CIIOCOOCTBYET Pa3BUTHIO KPUTHYECKOTO
MBIIUICHHUS;

- noOyxJeHue oOydaromuxcs coOJ0aTh HOPMBI TOBEJAEHUS, MpaBHUiia
OOIICHHS CO CBEPCTHUKAMH M MEJArOrHUeCKUMU PaOOTHUKAMH, COOTBETCTBYIOIIHE
yKJIaay IIKOJIBI, YCTAHOBJICHHUE U MOAEPKKY 100pOKenaTeNbHOM aTMOc]ephl;

- OpraHM3alfi0 HACTaBHUYECTBA MOTHUBHUPOBAHHBIX U 3PYyIUPOBAHHBIX
00yJarounxcs HaJ HEYCIEeBAOIIMMHU OJHOKIACCHUKAMHU, B TOM YHCIIE C OCOOBIMU
00pa3oBaTeIbHBIMU ~ MOTPEOHOCTSAMH, JAIOMIETO0  OOYYAIOIUMCS  COIMATIBHO
3HAYUMBIH OTBIT COTPYAHUYECTBA M B3aUMHOW MTOMOIIIH;

- MHUIUUPOBAHUE U TIOJJCPKKY HCCICNOBATEIICKONH JESTEbHOCTH
00yJaronnXxcs, TUIAHUPOBAHWE W BBHITIOJHEHHE HWHIWBUIYATbHBIX M TPYIIIOBBIX
MPOEKTOB BOCIUTATEIbHOM HAMPABICHHOCTH.

Pesynpratel emuHCTBa y4eOHOW W  BOCIUTATENLHON  JI€ATEIHHOCTH
OTpaXeHBI B pazjierne padoueil mporpaMmbl «JIMYHOCTHBIC PE3yIbTAThl W3YUYCHHS
yueOHOTrO0 Kypca «Anrebpay Ha ypOBHE OCHOBHOTO OOIIIETO 00pa30BaHU .

MECTO YYEBHOT' O TIPEJIMETA «AJITEBPA»
B YUEBHOM IIVIAHE
B cucreme o6miero oOpa3zoBaHus «AnTeOpa» SBISETCS 005S3aTEIBHBIM
y4eOHBIM KYpPCOM, KOTOPBIM BXOJUT B COCTaB MpeIMeTHOM obsactu «MaremaTuka
1 MHGOpPMATUKAY.

CornacHo yueOHOMY IUIaHy B 7-9 Kjaccax wu3y4daeTcs YYeOHBIH Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIENYIOIIME OCHOBHBIC pa3feibl COACpP>KAHUS:
«Yucna # BBIUKCICHUS», «ANreOpandeckue BBIPAKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUNY.

Cpoxk ocBoeHus paboueit mporpaMmsbl: 7-9 Kiacchl, 3 roaa
KomnuecTBo yacoB B yueOHOM TuTaHe Ha m3ydeHHe npeamera (34 ydeOHbIe

HEJICIIN )
Knacc KonuuecTBo yacoB B KonuuecTBo yacoB B
HEASITIO TOJI
7 Knacc 3 102
8 xi1acc 3 102
9 kiacc 3 102
Bceero 306




COILEPKAHUE OBYYUEHUA
7 KITIACC

Yuciaa v BbIYMCICHUS

Jpo6u OOBIKHOBEHHBIE U JIECATUYHBIEC, MEPEXOJ OT OJHON (HOpPMBI 3amUCU
npoOeit k apyroi. [loHsiTHEe palMOHAIBLHOTO YMCIIA, 3alKCh, CPaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX Yuceld. ApudMeTuueckue JEHUCTBUS C
palMoOHANBHBIMU YucIaMU. Pemienue 3amad u3 peanbHOW MPAKTUKU HA 4YacTH, Ha
TpoOHu.

CreneHb C HaTypalbHBIM [IOKa3aTeJeM: OIpejelieHne, Npeodpa3oBaHue
BBIPOKCHUH Ha OCHOBE OMPEJICIICHUsI, 3aITUCh 00NbIINX uncel. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U IpoOU B BHJE MPOIEHTOB. Tpu OCHOBHBIC 3aJa4l Ha
MPOIEHTHI, PEIICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpumeHeHne TIPU3HAKOB  JEIMMOCTH, Pa3J0KEHUE HAa  MHOXHUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCHMMOCTH, B TOM 4Yucie TipsMas W oOparHas
MPONOPILIMOHATIBHOCTH.

AsireOpanyeckue BbIpasKeHUS

[lepeMeHHbIE, YNCIOBOE 3HAUCHHUE BBIPAKECHUS C NepeMeHHOM. JlomycTuMble
3Ha4YECHMS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXy BEJIMYMHAMU B BUJIE
dbopmyibl. Beruncnenus o popmynam. [IpeodbpazoBanre OyKBEHHBIX BBIPAKEHUIA,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBuia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHHM, PaBUIIA PACKPBITUS CKOOOK M MIPUBEACHUS TTOIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEJIEM.

OnHowieHbl U MHOTOWIEHbl. CteneHb MHOTousieHa. CI0KEeHHE, BBIUYMTaHUE,
YMHOKEHUE MHOIOYICHOB. DOpMyJbl COKpPAlmIEHHOTO YMHOXKEHUSA: KBaJpaT
CyMMBbl M KBaApar pa3HocTH. Popmyrna pa3HOCTH KBaJpaToB. PasnoxkeHue
MHOTOWIEHOB HA MHOYKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHWA, IMpaBuja NPeoOpa3oBaHUS ypaBHEHWS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YHMCIO KOPHEU JMHEUHOTO
YpaBHEHHUsI, pEIICHHE JIMHEWHBbIX ypaBHeHHU. CocTaBieHUWE YpaBHEHHU MO
YCJIOBHIO 3a7auu. Pemenrne TeKCTOBBIX 33/1a4 ¢ MOMOIIBIO YPABHEHUM.

JIuneliHoe ypaBHEHHE C JIByMsI IepeMeHHbIMU U ero rpaduk. Cucrema AByX
JIMHEMHBIX YPAaBHEHUW C JBYMs IEPEMEHHbIMHU. PelieHune cucrem ypaBHEHUMU
crocoOOM MOACTaHOBKHU. I[Ipumepsl pemieHus TEKCTOBBIX 3a7ady C IMOMOUIBIO
CHCTEM YPABHECHUM.

DyHKIUN

Koopaunara Touku Ha npsiMoi. UHCIIOBBIE MPOMEXKYTKH. PaccTosiHne Mexny
JBYMsI TOUYKaMHU KOOPAWHATHOMN MPSMO.

[TpsimoyronbHas cuctema koopamHat, ocu OX u Oy. AbGcumcca u opauHaTa
TOYKU Ha KOOpAUHATHOU miockocTu. [Ipumepsl rpadukoB, 3a1aHHBIX (PopMyTaMu.



Urenne rpadukoB peanbHbIX 3aBUcuMocTed. llondatue ¢ynkuuu. I'paduk
¢ynkuuu. CoiictBa pyHkuuid. Jluneitnas @ynkuus, e€ rpadux. I'padux pynkunn
y = |X|. I'padudeckoe permieHHe ITHHEHHBIX YPaBHEHUH W CHCTEM JIMHEWHBIX
YPaBHEHUM.
8 KVIACC

Yuciaa v BbIYMCICHUS

KBagpatueiii kopenb u3 uucia. [loHsTue 00 uUppalMOHAIBHOM YHCIIE.
JlecaTuunble TPUOIMKEHUSI UppallMOHAIbHBIX uncesl. CBOMCTBA apu(METHUECKUX
KBa/IPATHBIX KOPHEHW U UX NMPUMEHEHHE K TPeoOpa30BaHUIO YHCIOBBIX BBIPAKEHUM
Y BBIYMCJICHUSAIM. [[eMICTBUTEIIbHBIC YHCIIA.

Crenens ¢ nenpIM noKaszaTesneM u €€ cporictBa. CTaHIapTHas 3aIlKCh YNCIA.

AJire0panyvecKue BbIpasKeHU s

KBanparselii  TpEXuiieH, pas3jgoXKEHHE  KBAJApaTHOrO TPEXWIEHA Ha
MHO>KUTEJIH.

AnrebGpandeckasi apoOb. (OCHOBHOE CBOWMCTBO anredpanyueckoi Japoowu.
CnoxxeHue, BbIYMTAHHE, YMHOXKEHHUE, JEJeHHE aireOpandyeckux JapoOei.
PanrionanbHbIC BRIpAXKEHUS M UX MPeOOpa3OBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Qopmyna KOpHEH KBaapaTHOIO ypPaBHEHHS.
Teopema Buera. Pemienne ypaBHeHUN, CBOISIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Ipocreiinue ApoOHO-paIliOHATbHBIE YPABHEHHUS.

['paduueckas uHTEpnpeTanys ypaBHEHUN C ABYMsI IEPEMEHHBIMU U CHUCTEM
JIMHEWHBIX YpPaBHEHUH C JBYMSI NE€pEeMEHHbIMH. [IpUmepbl pemeHuss CUCTEM
HEJIMHENUHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU.

Pemienre TeKCTOBBIX 3a/1a4 aareOpandecKuM CriocoOoM.

YuciioBele HEpABEHCTBA M UX CBOMCTBA. HepaBeHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOCUMIIBHOCTh HEPaBEHCTB. JIMHEWHBICE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTembl JINHEIHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

DyHKIUMN

[lonsitue ¢yukmuu. OOIacTh OMNpeAeNeHus W MHOXKECTBO 3HAYCHHI
¢ynkiuu. CriocoObl 3a1anus QyHKITHA.

I'padpux dbynkuuu. YUrenne cpoiictB dyHkuuu mno e€ rpaduxy. [Ipumeps
rpaduKoB GYHKIIHHA, OTPAXKAIOMUX PeaTbHbIE MPOIECCHI.

ODYHKIIMY, OMHUCHIBAIONIME TPSIMYI0 H OOpaTHYI MPOMOPIHUOHATHHBIC
3aBHCHMOCTH, MX rpaduku. yukmun Y = X2, y = X3, y = VX, y=|x|. I'paduaeckoe
pelIEHUE YPABHEHUM U CUCTEM YPABHECHUU.

9 KUIIACC

Yucja ¥ BLIYUCTIEHUS

ParmonanbHbie 4McClia, UppAITMOHATIBHBIC YKCIIA, KOHEYHbIC U O€CKOHEYHBIC
JeCSITUYHBIE Apo0u. MHOXKECTBO JNEHCTBUTEIBHBIX YUCEN, ICHCTBUTEIbHBIC YUCTIA
Kak OECKOHEUYHBIC IeCATHYHBIC IpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEXI1Y MHO>KECTBOM JEHCTBUTEIBHBIX YUCEN U KOOPAUHATHOU MPSIMOM.



CpaBHeHUE JIEUCTBUTENBHBIX 4YHUCEN, apudMeTHdYecKue JACUCTBUS C
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEro MHpPA, IUTEIBHOCTh IPOLECCOB B
OKpPY’KaroIIeEM MHpE.

[TpubnmxEHHOE 3HAUCHUE BEJIMYMHBI, TOYHOCTh NMpUOInKeHus. OKpyrieHue
yucen. [[puknika u oleHkKa pe3yabTaToB BIUYUCICHUMH.

YpaBHeHUsS ¥ HEPABEHCTBA

JIuneiinoe ypaBHeHue. PenieHne ypaBHEHUH, CBOASAIMXCS K JIUHEUHBIM.

KBanpartHoe ypaBHeHue. PellieHue ypaBHEHU, CBOJSIIMXCS K KBAJAPATHBIM.
buksanparHoe ypaBHeHue. [IpuMepsl pelieHus ypaBHEHUN TPETbEU U 4ETBEPTOU
CTEINEHEW pa3I0KEHUEM HAa MHOKHUTEIH.

Pemiennie npoOHO-palMoHaIbHBIX ypaBHEHHU. PelieHue TEKCTOBBIX 3aaad
anredpanvyeckuM METOJIOM.

VYpaBHeHHE C OBYMs MEPEeMEHHBIMU U €ro Trpaduk. PermeHue cuctem ABYX
JIMHEMHBIX YpaBHEHUM C AByMs NIEPEMEHHBIMU. PellleHne CUCTEM JIBYX YpaBHEHU,
OJIHO U3 KOTOPBIX JHMHEHHOE, a Jpyroe — BTOpoul cremeHu. ['paduueckas
UHTEpIIpETalrs CUCTEMbl YPAaBHEHUH C IByMS IEPEMEHHBIMHU.

Perienrie TeKCTOBBIX 3aj1au anreOpandyeckuM CrocoooMm.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienve nMHENHBIX HEPABEHCTB C OAHOM IlepeMeHHOU. Pemenue cucrem
JUHEWHBIX HEPAaBEHCTB C OJHOW TnepeMeHHOW. KBagpaTHble HEpaBEHCTBA.
I'paduueckass wHTEprpeTands HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
IEPEMEHHBIMU.

DOyHKUUMN

Ksampatuunas ¢yukius, eé rpaduk u cBoiictBa. Ilapabona, KoopauHATHI
BEPIITUHBI TapaboJIbl, OCb CHMMETPHUH TTapaOoIbl.

Ipaduxu pynxumit: y = kx, y = kx + b, y = k/ix, y =x3, y =X, y = [X| , u ux
CBOKCTBA.

YucaoBbie MOCIEI0BATEIbHOCTH U NPOrpeccuu

[lonsiTHE YMCTOBOM TMOCIENOBATENBHOCTH. 3aJlaHUE TOCIIEI0BATEIbHOCTU
peKyppeHTHO# dopmMyno u Gopmymoi N-To YieHa.

Apudmernyeckas W reomerpuueckas mporpeccund. Dopmynsl N-TO wieHa
apuPMETHIECKON U TEOMETPUUECKON TIPOTPECCHI, CYMMBI MIEPBHIX N YICHOB.

N300pakeHrne YICEHOB apu(PMETUUIECKOM W TEOMETPHUYECKOW MPOTrPeCcCHid
TOYKaMH Ha KOOPJAUHATHOM IIOCKOCTH. JIMHEWHBIM M 3KCHOHEHIHAIBHBIN POCT.
CnoxHbIe TPOLIEHTHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHS IIPOI'PAMMbBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yabTaTbl OCBOCHHS MPOrpaMMbl  y4eOHOTO Kypca
«AnreOpa» XapaKkTepu3ylTCs:

1) naTpuoTHYecKOe BOCIMTAHHUE:

NPOSIBJIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTI)KEHHUSIM  POCCHUMCKUX
MAaTE€MATHUKOB M POCCHMCKOM MAaTEMaTHYECKOM IIKOJIBI, K HCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUH B IPYTUX HayKaX W NPUKIAAHBIX cepax;

2) rpa:kx1aHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpak/laHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp TPakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIIEHUM NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIPaBICHHOCTH, OCO3HAHMEM BaXXHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha TMPOTSHIKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOdeCCHOHATBHOM
JESTENBbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYATbHON TPACKTOPUH 00Pa30BaHUs U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTbIO K HMOLMOHAIBHOMY M 3CTETUYECKOMY BOCIHPHITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, pEIICHUN, PACCYKICHHUM, YMEHHIO BHUIETbH
MaTeMaTH4YECKAE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpUEHTauuell B JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABIEHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMaHHEM MaTeMaTUYeCKON HayKd Kak cgepbl 4YeIoBedYeCKOn
JEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH JUIsl Pa3BUTHUS LMBHIIN3ALUH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YeCKON KyJIbTYpOil KaK CpeICcTBOM
MIO3HAHUS MHpA, OBJIAJIEHUEM IPOCTEHIIMMU HABBIKAMHM HCCIIEN0BATEIbCKOM
NeSATENbHOCTH;

6) ¢usmueckoe BocnmuTaHue, (opMHpPOBaHHE KYJILTYPHI 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU :

TOTOBHOCTBIO MPHMEHSITh MAaTEMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJEHHA  30pOBOro  oOpa3a JKHW3HM  (30pOBOE  IIUTAaHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, pEryJsipHas Quanyeckas



aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBBIKA pe(IeKCUU, NPU3HAHUEM CBOETO
MpaBa Ha OUIMOKY U TAKOTO K€ MpaBa APYroro 4eJIOBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTAIIMEH HAa MPUMEHEHUE MAaTeMAaTHUYECKUX 3HAHUM ISl PEIICHUS 3a/1ad
B 00JacTH COXPAaHHOCTU OKPYXAIOIIeH Ccpeabl, IJIAaHUPOBAHUS TMOCTYIKOB H
OIICHKM HMX BO3MOXKHBIX TMOCIEACTBUM JISI OKPYXaIIeH Cpeabl, OCO3HAHHEM
100aJIBLHOTO XapaKkTepa AKOJOTUUECKUX MTPoOJIeM U MyTel UX PeIIeHUs;

8) ajanTanus K M3MEHSIONIUMCH YCJOBUSIM COUMAJILHON ¥ NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSIM B YCIIOBHUSX HEONMPEJEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBO€H KOMIIETEHTHOCTU YePe3 MPAKTUUECKYIO JCATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUTHCA Yy JPYTUX JIOeH, MpUoOpeTaTh B COBMECTHOM NESTEIHLHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIIETCHIIMU U3 OIbITA JPYTHUX;

HEOOXOAUMOCThI0O B (OPMUPOBAHWU HOBBIX 3HAHUH, B TOM YHCIE
dbopMynTUpOBaTh UACH, IOHATHS, TUTIOTE3bI 00 00BEKTAX U SBJICHUIX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JACUIMTHI COOCTBEHHBIX 3HAHUU U
KOMITIETEHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYKO  CHUTYaIlMiO, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0O KaK BbI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAaeMble PEIIeHUs W JAEeUCTBUs, (OpMYyIHUpOBaTh W OIEHUBATH PUCKU H
NOCNEICTBUS, (HOPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/ibHbIe yHUBEPCAJIbHbIE Y4eOHbIE JeiicTBUS

ba3oBble ornyeckune 1eMcTBUA:

e BBISIBIISITh U XapaKT€PU30BATh CYIIECTBEHHBIE MPU3HAKH MAaTEMAaTHUYECKUX
OOBEKTOB, TOHATUN, OTHOUICHUH MEXKIY MOHATUSIMH, (HOPMYIHPOBATH
OTpEJICICHNs] ~ TOHSATUH, YCTAaHAaBIMBATh CYIIECTBEHHBIH  MPHU3HAK
KJIaccu(UKaIy, OCHOBaHUS i OOOOIIEHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAJIN3a;

e BOCIpPUHUMATh, (OPMYTUPOBATH M  MPeoOpPa30OBBIBATH  CYKICHHUS:
YTBEpUTEIbHBIE W OTpUIATENIbHBIC, €IMHUYHBIC, YaCTHBICE M 0OIIue,
YCIIOBHBIE;

e BBISBISATH  MaTeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3U |
npotuBopeunss B (haKTaxX, aHHBIX, HAONIOACHUSX W YTBEPKIACHUSIX,
npenjaratb — KPpUTEpUH  JJIs  BBIABICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHIL;

e J€NaTh BBIBOJABI C HCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKIIFOUCHH, YMO3aKIIOUCHUH 110 aHAJIOTHH,

e pa30upaTh JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHHUH (MIPSAMBIC U OT
MPOTHUBHOTO), TPOBOJAUTH CAMOCTOSATEIFHO HECIOXKHBIE T0KA3aTeIbCTBA
MaTeMaTH4ecKux (aKkToOB, BBICTpAWBATH aAPTYMEHTAIIUIO, TPHUBOJIUTH
MIPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;



BbIOMpaATh CMOCOO pelleHHus Y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIICHUs, BbIOMpATh Hauboyiee MOAXOASIIHUA C YYETOM
CaMOCTOSITEIIbHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBbIe ucciie0BaTEeIbLCKIE NEMCTBUS .

UCIIOJIb30BaTh BOIMPOCHI KAK MCCIENOBATEIbCKUNA MHCTPYMEHT IMO3HAHUA,
(GopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUME MPOTUBOpPEUHE, IpOoOIEMYy,
CaMOCTOSITEJIbHO YCTaHaBIMBAaThb MCKOMOE U JaHHOe, (HOpMUPOBATH
TUIO0TE3Y, apTYMEHTUPOBATH CBOIO MO3UIMI0, MHEHHUE;

OPOBOAUTH IO CAaMOCTOSITENIBHO COCTaBJIEHHOMY IUIaHY HECJIOKHBIN
OKCIIEPUMEHT,  HEOOJIbIIIOE  HUCCIENOBAaHME 1O  YCTAHOBJIECHUIO
O0COOEHHOCTEH MaTeMaTUYecKoro OO0BEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXy COOO0M;

CaMOCTOATENIbHO (POPMYNIHPOBATH 000OIIEHHS U BBIBOJIBI 10 pe3yJbTaTaM
POBEIEHHOTO HAOMIOACHUS, MCCIE0BAHUS, OLIEHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHU;

POrHO3UPOBATH BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TaKKe BBIJBUTaTh
IPEINOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHUSAX.

Pab6ora ¢ undgopmanmeii:

BBISBJISITh HEJAOCTATOYHOCTh W W30BITOUHOCTh HWH(GOPMAIMH, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IpeCTaBICHUS;

BbIOMpaTh QopMy TmpencTaBieHus WHPOPMAIMM U WUIIOCTPUPOBATH
peraeMple 3aJaud CXeMaMH, JIuarpaMMaMH, HWHOW TpaduKod H HX
KOMOMHAIASIMU;

OLICHMBATh HAAEKHOCTh WHOOPMAIMU 1O KPUTEPHUSM, MPEAIOKEHHBIM
yduTesaeM Wik chopMyIUPOBAHHBIM CAMOCTOSTEIBHO.

KommyHukaTHBHBIE YHUBepcaJibHbIe YUyeOHble 1eiCTBUA:

BOCIIpUHMMATh © (HOPMYyIUPOBATh CYXKIEHUS B COOTBETCTBUH C
YCIOBUSMH U LETSIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pPEHHUSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO
XOJly pelIeHUs 3a1a4l, KOMMEHTUPOBATh MOJYyUYECHHBIH PE3yNIbTAaT;

B X0J1¢ 00CYXICHHS 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI,
poOJIeMBI, perraeMon 3a7a4n, BRICKA3bIBATh WJIEH, HAIICJICHHBIC HA TTOWCK
pEelIeHUs, COMOCTABISITh CBOU CYXIEHUS C CYXKICHHSIMU JIPYyTUX
YYaCTHUKOB JAHManora, oOHapy>KUBaThb pa3jiMuMe€ U CXOJICTBO MO3HUIIHM, B
KOppeKTHOU (hopme GOpMyIHpOBaTh PA3HOTIIACHS, CBOU BO3PAKCHHUS;
NPEACTaBIATh  PE3YyJAbTaThl  pEIIeHHs  3aJayd,  SKCIEPUMEHTA,
UCCIIEIOBAHUSI,  TMPOEKTa,  CaMOCTOSATENbHO  BbIOMpaTh  ¢dopmar
BBICTYIUJICHUS C YUETOM 3a]1a4 MIPE3CHTALIMU U OCOOCHHOCTEN ayIUTOPUH;
MOHMMATh W  WCIHOJIb30BaTh  MPEUMYIIECTBA  KOMaHAHOM U
WHJVMBUAYaJIbHOW palbOThl NpPU PEIICHUU YYEOHBIX MaTEeMaTUYECKUX
3azay;



e IPUHUMATh LEIb COBMECTHOU NEATEIBLHOCTH, MJIAHUPOBATh OPraHU3ALUIO
COBMECTHOW paboThl, pacmpenensitb BHUABI padoOT, OrOBapUBaTHCA,
o0CcyX1aTh MPOLIECC U Pe3ybTaT padOThl, 0000IIaTh MHEHHUS HECKOJIBKUX
JIIOCH;

e YyYaCTBOBAThb B TIPynmnoBbIX (opmax paboTel (0OCykneHus, OOMeH
MHEHMSIMH, MO3TOBBIC IITYPMbl U JPYTUE€), BBINOJIHATH CBOIO YaCTh
paboThl M1 KOOPJUHUPOBATH CBOM JICUCTBHS C APYTMMH YJI€HAMU KOMAaH/IbI,
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBHS.

PerynsiTuBHbIe YHHBepcajibHbIe YUueOHbIe AelicTBUS
Camoopranusanus:

e CaMOCTOSITEJIbHO COCTaBIISITh IUIAH, aITOPUTM pEIICHUs 3aJaud (WU ero
4acTh), BBIOUpATh CIOCOO PEIICHHUS ¢ y4ETOM HMMEIOIIHUXCA PECYpCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBaTb W KOPPEKTHPOBATH
BapHaHTHI PEIICHUM ¢ y4ETOM HOBOM MH(POpPMALIUU.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII HHTEJJIEKT:

e BIAJETh CHOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJS Ipolecca H
pe3ysbTaTa penieHus MaTeMaTHYeCKOM 3a1auu;

e TMpPEABUACTh TPYAHOCTH, KOTOpPhIE MOTYT BO3HHKHYTh MpPH PEIICHUH
3a/layd, BHOCHUTb KOPPEKTUBBI B JI€ATEILHOCTh Ha OCHOBE HOBBIX
00CTOSITENbCTB, HAMIEHHBIX OITUOOK, BHISBICHHBIX TPYAHOCTEH;

e OIICHUBATh COOTBETCTBHE pE3yJibTaTa NEATEIHHOCTU MOCTABICHHOW IIEJIH
U YCIIOBUSIM, OOBSCHITH MIPUUMHBI JOCTHKEHHUS WIH HEAOCTHKEHUS 1IEIH,
HAXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHPEAMETHBIE PE3YJIBTATBI

K koHmy oOyueHuss B 7 KJjiacce OOYYarOIIMICS TOJYYHUT CICAYIOIIHE
MPEIMETHBIE PE3YTbTATHI:

Yucsa 1 BIYUCICHUSA

BrimonHaTh, codeTas YCTHbIE W MHChbMEHHBIC MPUEMBI, apudmeTHUecKue
JIEUCTBUS C PAIIMOHATILHBIMY YHCIaAMHU.

HaxonuTe 3Ha4YeHHsS] YHCIOBBIX BBIPAKECHHH, MPUMEHSITh Pa3HOOOpa3HbIC
CIOCOOBI M TPUEMBI BBIUYMCIICHUS 3HAYCHHUH TPOOHBIX BBIPAXKEHUHN, COIAEPIKAIINUX
OOBIKHOBEHHBIE U IECITUYHBIEC IPOOH.

[lepexonutb OT OAHON (OPMBI 3amMUCU YUCEN K Ipyrou (mpeoOpa3oBbIBATH
JECATUYHYI0O Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YACTHOCTH B O€CKOHEUHYIO JECATUYHYIO IPOOB).

CpaBHUBATH U YIIOPSIOYNBATH PAIIMOHATLHEIC YHCTIA.

Okpyrasars yucna.

BBITIOTHATS IPUKUAKY W OIEHKY pe3yJIbTaTa BEIYHCICHUN, OIEHKY 3HAYCHUN
YHCJIOBBIX BBIPAKCHUH. BBIMOTHATH NEUCTBHS CO CTENEHSMU C HATypaTbHBIMH
MOKA3aTeIISIMH.



[IpyuMeHAT,  OpU3HAKK  JEJTMMOCTH,  Pa3lOKEHUE HA  MHOXKHUTEIU
HATypaJbHBIX YUCEIL.

Pemate mpakTUKO-OPUEHTHUPOBAHHBIE 3a/1a4M, CBSI3aHHBIE C OTHOILLICHUEM
BEJIMYMH, MPOMNOPUUOHAIBHOCTHIO BEJIMYMH, MPOLIEHTAMH, HWHTEPIPETUPOBATH
pe3yNbTaThl PEIIEHUS 3a74a4 C YYETOM OTPAHUYEHUM, CBA3AHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panydecKue BbIpasKeHU s

Hcnons3oBaTh anreOpanvecKkyt0 TEPMUHOJIOTHIO U CUMBOJIMKY, MPUMEHSIThH
e€ B Ipoliecce OCBOCHHs Y4eOHOro MaTepuarna.

HaxonuTh 3HaueHus OYKBEHHBIX BBIPAKCHUN MPU 3aJlaHHBIX 3HAYCHUSX
NEPEMEHHBIX.

BoeimonusaTe  mpeoOpas3oBaHusi  I€JIOTO  BBIPAXEHHUS B MHOTOWICH
IPUBEJICHUEM TIOJIOOHBIX ClIaraéMbIX, PACKPBITHEM CKOOOK.

BbINOJIHATE yMHOK€HHE OJHOWICHA HA MHOTOYWJIEH W MHOrO4IeHa Ha
MHOTOUJICH, TPUMEHATH (OPMYJIBI KBaJpaTa CyMMbI U KBaJipaTa pa3HOCTH.

Ocy1iecTBIATh Pa3JI0KEHUE MHOTOYJIEHOB HA MHOXKHUTEIW C IOMOILIBIO
BBIHECEHMsI 3a CKOOKM OOIIEro MHOXHTEINS, TPYNIUPOBKU  ClIaraeMbIX,
npuMeHeHHs (OPMYJI COKPAIIEHHOTO YMHOKCHHUSI.

[IpumensTh npeoOpa3oBaHusi MHOTOWICHOB JJIsi PEUICHUS Pa3TUYHBIX 3a7ad
U3 MaTeMaTUKH, CMEXKHBIX [PEAMETOB, U3 PEAIbHOW IIPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATypaJbHBIMU IIOKA3aTEJSIMHU IS
npeoOpa3zoBaHus BEIPAKEHUN.

YpaBHeHUs U HEPABEHCTBA

Pemars nuHEWHbIE ypaBHEHHS C OJHOW NEPEMEHHOM, MPUMEHSS IMpaBUIIA
repexoa OT UCXOJHOI'O YPaBHEHUs K paBHOCWIBHOMY eMy. lIpoBepsts, sBusercs
JIA YUCJIO KOPHEM YPaBHEHUS.

[IpumeHsTH rpaduuecKue METOJIBI MPU PEIICHUH JTUHEHHBIX YPaBHEHUHN U HX
CUCTEM.

[lonOupaTs mnpuMepsl Tap YUCET, SBISIOMIUXCA PEIICHHEM JUHEHHOTO
YPaBHEHUS C ABYMsI IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOW IUTIOCKOCTH TpauK JIWHEHHOTO YpaBHEHHUS C
JIBYMsI TIEPEMEHHBIMHU, TONB3YSACHh T'PAPUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
YpPaBHEHUS.

PemaTte cuctemsl AByX JIMHEMHBIX YPABHEHHUU C ABYMS IIEPEMEHHBIMU, B TOM
yucie rpaduuecku.

CocrtaBisiTh M pellaTh JUHEHMHOE YpaBHEHHE WM CHUCTEMY JIMHEUHBIX
YpPaBHEHUW IO YCIIOBHIO 3a/Ja4yd, HWHTEPOPETUPOBATH B COOTBETCTBUM C
KOHTEKCTOM 3aJa4M MOJTYyYEHHBINA PE3yJIbTAaT.

DyHKIUN

N300paxaTh Ha KOOPIUHATHOU MPSIMOM TOUKHU, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpAWHATaM, JIy4H, OTPE3KH, HHTEPBAJIbI, 3aAIIUCHIBATH YUCIOBBIC IPOMEKYTKHU Ha
anreOpanyecKoM SI3bIKE.



OtMmedaTh B KOOPJIMHATHOW IUIOCKOCTH TOYKHM MO 3aJaHHBIM KOOpIAWHATAaM,
CTpOUTh IpaduKu TUHEUHBIX PYyHKUUN. CTpouTh rpaduk PyHKIUH Y = [X|.

OnuceiBaTh € TMOMOIIBIO (YHKIIUH UW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIIMYMHAMU: CKOPOCTb, BPEMS, pACCTOSIHHME, II€HA, KOJUYECTBO, CTOUMOCTb,
MIPOU3BOIUTEILHOCTD, BpeMsi, 00bEM pabOTHI.

Haxonuth 3Hauenune GyHKIMHU 1O 3HAYEHUIO €€ apryMeHTa.

[lonumaTe rpaduyeckuil cnocod MpeacTaBlIeHUs W aHalu3a HH(OpMaluH,
W3BJIEKAaTh U UHTEPIPETUPOBATH HHPOPMAIUIO U3 TPAPUKOB peaIbHBIX MPOLIECCOB
Y 3aBUCHUMOCTEM.

K koHmy oOyuenuss B 8 KJiacce OOy4yarNIMICS TOJYyYUT CIECAYIOIINE
PEIAMETHBIE PE3YIbTATHI:

Yucaa v BbIYUCICHUS

Hcnonb3oBaTh HavyalbHBIE MPEACTABICHUS O MHOXECTBE JIECUCTBUTEIBHBIX
quces IS CPaBHEHUS, OKPYTJICHUS U BBIUYMCICHUN, U300paXkaTh JEeHCTBUTEIIBHBIC
Yyyca TOYKaMU Ha KOOPJAVMHATHOU MPSIMO.

[IpumensaTs moHSATHE apU(PMETHYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBa/IpaTHbIC KOPHH, HMCIOJIB3YS TPU HEOOXOIUMOCTH KaJIbKYJISTOP, BBIMOJIHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJEPIKANIUX KBaJpaTHbIE KOPHH, HCIIOIb3YS
CBOMCTBA KOPHEW.

Hcnonb3oBaTh 3amucu OOJBIIUX M MaJIbIX YUCEN C MOMOIIBIO JIECITUYHBIX
npoOeii u creneHeit yucia 10.

AsireOpanyeckue BbIpasKeHUSs

[IpuMeHATP TOHATHE CTENEHW C IEJbIM IO0Ka3aTeJleM, BbINOIHATH
peoOpa3zoBaHus BEIPAKEHUM, COACPIKAIINX CTEIIEHHU C TEIBIM MTOKa3aTeNIeM.

BbITIONIHATE TOXKJIECTBEHHBIE MPEoOpa30BaHUs PAlMOHANBHBIX BBIPAKECHUI
Ha OCHOBE TpaBWJI ICUCTBHI HAJl MHOTOWICHAMH U aJIreOpandecKUMHU IPOOSIMH.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOKUTEIH.

[TpumensTs npeoOpa3oBaHus BHIPAXKEHUN JJI PEIICHUs Pa3IMYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MTPEAMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pewaty nuHeliHble, KBaJpaTHbIE YpaBHEHUS WM PallMOHAIIbHBIE YpaBHEHWS,
CBOJAIIMECA K HUM, CUCTEMBI JBYX YPAaBHECHUH C IByMS IEPEMEHHBIMH.

[IpoBOINUTE MPOCTEUIINE UCCIEAOBAHNS YPABHEHUW U CUCTEM YPAaBHEHHI, B
TOM YHUCJIE C IPUMEHEHNEM rpadUueCKuX MpeCTaBICHUH (yCTaHABINBATH, UMEET
JM ypaBHECHUE WJIM CHUCTEMA YPABHEHUM PELIEHUs, €CIUM HMEET, TO CKOJBbKO, U
npoyee).

[lepexoanTh OT cIOBECHOW (OPMYITHPOBKH 3aadM K €€ anrebpandeckoi
MOJIEJIA C TOMOIIBK) COCTaBJICHHUS YPAaBHEHHUS WA CHUCTEMbl YpaBHECHUHU,
WHTEPNPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MMOJYYEHHBIA PE3yJIbTAaT.

[IpuMeHsTH, CBOWCTBAa YMCIIOBBIX HEPABEHCTB JJII CpPAaBHEHUS, OICHKH,
pelarh JMHEWHbIE HEPABEHCTBA C OJHOW NMEPEMEHHOM M UX CHUCTEMBI, J1aBaTh
rpaMyecKy0 WUIIOCTPAlMI0 MHOXECTBa pEHICHUH HEpPaBEeHCTBA, CHUCTEMBI
HEPABEHCTB.



DyHKUUH

[lonuMaTh ¥ KCMONAB30BaTh (PYHKIIMOHANIbHBIC MOHSTUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAUCHMS), OMPEACNsITh 3HaueHWe (YHKIUU TO 3HAYEHUIO
aprymeHTa, OlpeAesaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Ctpoutb rpapuku 3aeMeHTapHbIX QYHKIUNA BUJA:

y = kiX, y = X2, y = x3,y = x|, Y = VX, oImucbIBaTh CBOWCTBa YHCIOBON
dbyakuu no e€ rpaduxy.

K koHmy oOyuenuss B 9 kJiacce OOyYarIIMICS TOJYYUT CIECAYIOIIHUE
peMETHBIE PE3yJIbTAThI:

Yuciaa v BbIYMCICHUS

CpaBHUBATH U YIIOPSAOUYMBATH PAllMOHATIBLHBIC U UPPAIlMOHATBHBIC YHCIIA.

Boeimonusate apudmeTndeckue JACHCTBUS C  PAIMOHAIBHBIMU  UYWCIAMU,
codeTrass YCTHbIE U TIUCBMEHHBbIE TMPUEMBI, BBITIOJHITh BBIUMCICHUS C
UPPALMOHATIBHBIMH YHUCIIAMH.

HaxonuTh 3HaueHHs CTeMeHEH ¢ TIEBIMU TIOKa3aTeJIIMU U KOPHEH,
BBIYHCJISITh 3HAUCHUST YUCIIOBBIX BBIPAKEHUM.

OKpyrJIsSITh  ICUCTBUTEIBHBIC YHUCJIA, BBIMOJIHATH MPUKUIKY pPe3yibTaTa
BBIYHCJICHUH, OIICHKY YMCJIOBBIX BBIPAKEHUIM.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHeVHBbIE M KBaJpaTHBIE YpPABHEHMS, YPAaBHEHUS, CBOIAIIMECS K
HUM, TIpOCTEHIIINe TPOOHO-PAIIMOHATFHBIE YPaBHEHUS.

Pematb cucteMbl OBYX JIMHEWHBIX YpPaBHEHHI C JBYMsI NEPEMEHHBIMU U
CUCTEMBI JBYX YPAaBHEHUH, B KOTOPBIX OAHO YPABHEHUE HE SBIISIETCS JTUHEHUHBIM.

Pemate TekcTOBBIE 3amauyM aiareOpamvyeckuM CrocoOOM C  MOMOIIBIO
COCTaBJICHUSI YPABHEHUS UJIU CUCTEMBI IBYX YPABHEHUN C IBYMsI IEPEMEHHBIMU.

[IpoBOoaUTH MPOCTEUIIINE UCCICIOBAHUS YPABHEHUM U CUCTEM YPABHEHUM, B
TOM YHUCJIE C TPUMEHEHHEM rpadUyeCcKux MpeacTaBiIeHUi (yCTaHABINBATh, UMEET
Y ypaBHEHUE WIM CHCTEMa YPAaBHEHHWI pEIIEHHUs, €CIId UMEET, TO CKOJBKO, U
npoyee).

PemaTte nuHelHbIE HEpaBEHCTBA, KBaJlpaTHbIE HEPABEHCTBA, H300pa)kaTh
pelieHrne HepaBeHCTB Ha YMCIOBOW MPSIMOM, 3alUCHIBATh PEUIEHHWE C MOMOILBIO
CHUMBOJIOB.

Pemlatb  cucremMbl  JIMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEpPABEHCTB,
BKJIIOYAIOIIUE KBAJAPATHOE HEPABEHCTBO, H300pa)xkaTb pEIICHUE CHCTEMBI
HEPABEHCTB Ha YUCJIOBOI MPSIMOM, 3aMKUChIBaTh PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEIICHUU PA3IMYHBIX 3a7a4.

DyHKIUN

Pacno3naBath (yHKIMM U3y4eHHBIX BUJIOB. [loka3biBaTh CXEeMaTHYECKU
pacrooKeHHe Ha KOOPIWHATHOW TUIOCKOCTH TpadukoB GyHKmid Buga: y = KX, Y
=kx+b,y=kix,y=ax2 + bx + ¢,y =x3, y = VX, y = |X|, B 3aBHCHMOCTH OT
3Ha4eHUH KO3 PUIMEHTOB, ONMKUCHIBATH CBOMCTBA () YHKIIUH.

Crpouth u n300paxkaTb CXeMaTUUYECKH IpadUKu KBaJpaTUUYHBIX (YHKIIUH,
OMUCHIBATh CBOMCTBA KBAAPATUUHBIX (PYHKIIMM MO UX TpaduKam.



Pacno3HaBaTh KBaJpaTuyHyr0 (QYHKLUHIO 1O (popmysie, IPUBOAUTH HMPUMEPHI
KBaIpaTUYHBIX (YHKUIMNA U3 peaTbHOM )KU3HU, QU3HKH, TEOMETPHUH.

YucoBble NOCTEI0BATEIbHOCTH U NPOrpeccHu

PacnioznaBaTh apudmeTHUEeCcKyl0 M TE€OMETPUYECKYI0 MpPOTrPEecCUd MpH
pa3HbBIX CIIocobax 3aaHusl.

BbINONHATE  BBIYMCIEHUS C  HUCHOJb30BaHHEM (oOpMya N-ro 4jeHa
apu(pMETHIECKON U FT€OMETPUUYECKON IPOrPECCHI, CYMMBI MEPBHIX N YIEHOB.

N300paxkaTh wieHbl MOCIEIOBAaTEIbHOCTH TOYKAMU Ha KOOPAMHATHOM
IIJIOCKOCTH.

Pemate 3amaum, CBA3aHHBIE C YMCIIOBBIMHU I10CJIENOBATEIBHOCTSIMU, B TOM
quCclie 3a/1a4d U3 peajibHOM JKU3HU (C UCIOJIb30BAaHUEM KaJbKYISATOpa, UG POBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypcbl
1 Yucna u BeUUCIeHUs. ParnoHanbpHbIe o5 1 bubmmoreka [{OK
qyucna https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 AJIrEOpaHECKIe BEIPAKCHHA 2 1 https://m.edso0.ru/7f415b90
bu6moreka [IOK
3 YPaBHCHIA 1 HEPABCHCTBA 20 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
4 Koopawratet u rpadpmki. Gynkin 24 1 https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
> Tostopenne n 06odmenne 6 ! https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102 5 0



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

8 KUIIACC

KoauuecTBO Yacon DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcsl
bubmmoreka [IOK
1 Uucna u Beruucnenus. KpagpatHeie KOpHH 15 https://m.edsoo.ru/7f417af8
9 Yucia u BeianciieHnusa. CTeneHb ¢ [eNbIM 7 bu6moreka [IOK
ITOKa3aTeNeM https://m.edsoo.ru/7f417af8
3 AnrebpandecKkue BbIpaKEHHUSL. 5 1 bubnuoreka [IOK
KBanpaTHblii TpEXUIIEH https://m.edsoo.ru/7f417af8
4 AnreOpanveckre BHIPaKEHUSI. 15 1 bubnuoreka [IOK
Anrebpaunveckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1 bubnuoreka [IOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHenus 1 HepaBeHCTBA. CHUCTEMBI 13 bubnnoreka [JOK
yYpaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 httos://m.edsoo.ru/7f417af8
bubnuoreka [JOK
8 DyHKUHH. OCHOBHEIC HOHATHS ° https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
o DyHKim. ucrossie dynKimm o https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 IT 6 1
OBTOpeHHE 1 0000mIeHHe https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0



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

9 KUIIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iaesioB U TeM uudpoBbIe
Ne i/ P Konrpoasubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Yucna v Beruncienus. JleicTBUTENbHBIE 9 bubnuorexa [JOK
yucna https://m.edso0.ru/7f419d08
9 YpaBHEHUs 1 HEPABEHCTBA. Y PABHEHUS C 14 1 bubmuorexa [JOK
OJIHOW ITEPEMEHHON https://m.edso0.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubmuorexa [JOK
yYpaBHEHUU https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
4 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 16 1 httos://m. edsoo.ru/7£419d08
bu6mmoreka [IOK
> Dymicui 16 1 https://m.edso0.ru/7f419d08
bu6mmoreka [JOK
6 YucnoBsie MOCIEI0BATEILHOCTH 15 1 https://m. eds0o.ru/7f419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1 bu6mmoreka [JOK
3HaHUU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



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

YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI VIS YYEHUKA

1) Anre6pa, 7 kmacc/ Makapsraes FO.H., Munarok H.I'., Hemkos K.W. u npyrue
2023 r, AkmonepHoe obuiectBo «M3narensctBo «IIpocBenienue»

KVM no anrebpe k yueoOHuky Maxkapsiuesa FO.H.

2) Mepsnsik A.T., ITonouckuit B.B., Sxup M.C.; nox penakuueii [Togonbckoro
B.E., Anre6pa, 8 kiacc,O011ecTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
"Nznarensckuii uentp BEHTAHA-T'PA®"; AkiinonepHoe o01iecTBo
"UznarenscTBO [IpocBenienue".

3) Mepansak A.T., ITonouckwuit B.B., Sxup M.C.; mox penakuueii [Togonbckoro
B.E., Anre6pa, 9 knacc,O0111ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
"Uznarensckuii uentp BEHTAHA-T'PA®"; AkiinonepHoe o01iecTBo
"UznarenncTBO [IpocBenienue”;

METOIUYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA

1) yueOnuku no anredpe 7-9 kinacce Makapsrues FO.H. 2023r

KWM no anre6pe k yueoHuky Maxkapsiuera FO.H. 2023r

[Tocobwue miis moaroroku yvamuxes Kk OI'D non penakmueit SAmenko 1.B.
2023r.

2) Mepsnsik A.T., ITonouckwuii B.B., Sxup M.C.; mox penakuueii [Togoabckoro
B.E., Anre6pa, 8 kiacc,O0111ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
"Uznatensckuii ieHTp BEHTAHA-I'PA®"; AkuimonepHoe 00111ecTBO
"UznarenbcTBO [IpocBenienue".

3) Mepsnsak A.T'., ITomonckwuii B.B., Sxup M.C.; mox penakuueii [Togonbckoro
B.E., Anre6pa, 9 kinacc,O0111ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
"Uznatensckuii ieHTp BEHTAHA-I'PA®"; AxuimonepHoe 00111ecTBO
"UznarenncTBO [IpocBenienue";
MU P®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

HTTPS://RESH.EDU.RU/

HTTPS://SKYSMART.RU

HTTPS://WWW.YAKLASS.RU/

HTTPS://UCHI.RU

www.school-collection.edu.ru

www.mathvaz.ru



https://uchi.ru/
http://www.school-collection.edu.ru/

