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HOACHUTEJIBHASA 3AIINCKA

Anrebpa sBIs€TCS OAHUM U3 OIOPHBIX KypCOB OCHOBHOIO OOIIEro
o0pa3oBaHus: OHA O0ECIEUNBAET U3YUYCHHUE APYTUX TUCUUIUINH, KaK €CTECTBEHHO-
HAayyHOro, TaK M TyMAaHUTApHOTO IMKIOB, €€ OCBOEHHE HEOOXOaUMO s
NpoAOIKEeHUsT 00pa30BaHus M B MOBCEIHEBHOM kU3HU. Pa3BuTHe y oOyvaronuxcs
HAy4YHBIX TIPEJICTABICHUNA O TIPOUCXOXKJIECHUU U CYIIHOCTU alreOpandecKux
abcTpakiui, cnocode OTpakeHUs MaTeMaTHYeCKOM HayKOM SIBICHUI U MPOLIECCOB
B NIpPHUpPOJE M OOIIECTBE, POJIM MATEMAaTUYECKOTO MOJEIUPOBAHHUS B HAyYHOM
MO3HAHUHU U B MPAKTUKE CIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
M KaueCTB MBIIUICHUS, HEOOXOAUMBIX ISl aJlanTalldd B COBPEMEHHOM HU(PPOBOM
obmiectBe. M3ydyenue anreOpbl oOecredrMBaeT pa3BUTHE YMEHUS HaOIOAaTh,
CpaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTU MBIIUICHUS,
CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATh CBOW JICHCTBHSI M BBIBOJBI,
dbopmynupoBarh yTBepxkaAcHU. OCBOEHUE Kypca ajireOpbl 00ecreynBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUST OOydYaloluXcsi: OHM HCHOJB3YIOT JCAYKTUBHBIC U
UHAYKTUBHBIE PacCyXJIeHUs, 0000IIEHNEe U KOHKPETU3AIlNI0, a0CTparupoBaHue U
ananoruto. OOyueHue  anreOpe  mHpeanoyiaraeT  3HAUUTENbHBIA  00BEM
CaMOCTOATENIbHON JESATENbHOCTH OOYyYalolUXCsl, MO3TOMY CaMOCTOSITEIbHOE
pelieHue 3a1ay ABISeTCs peann3auren 1esITeIbHOCTHOTO MPUHIUIIA 00yUYEeHHUS.

[Iporpamma pa3paboTaHa B COOTBETCTBUH C :

o @®enepanbHbiM  3ak0HOM OT 29.12.2012 Ne 273-®3  «O6
obpaszoBanuu B Poccutickoit deaeparuny;

° [TopsinkoM oOpraHM3aluu W OCYIIECTBICHHUS O00pa30BaTEIHLHOM
JESATENPHOCTH TI0 OCHOBHBIM 00III€00pa3oBaTEeNbHBIM MPOrpaMMaM  —
o0pa3oBaTeNbHBIM MTPOrpaMMaM HA4aJIbHOIO OOLIEro, OCHOBHOTO OOIIETO
U CpeaHero od1iero oopa3oBaHus;

J (benepanbHbBIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHJIAPTOM

OCHOBHOTO 00IIero 0oopasoBanusi, yTB. nmpukazoMm MunoOpHayku Poccuu
ot 17.12.2010 Ne 1897 (manee — ®I'OC O0O0);

o (dbenepanbHOl 00pa3oBaTENbLHONM MPOrpaMMON OCHOBHOTO OOIIEro
oOpa3oBaHus, yTB. nmpukazoM Munmnpocsemenus Poccun ot 18.05.2023
Ne 370;

B crpykrype mporpammbl ydueOHOro Kypca «Aunrebpa» i OCHOBHOTO
o0miero 00pa3oBaHUsl OCHOBHOE MECTO 3aHMMAIOT COIEPIKATEIBHO-METOINYECKUE
JuHUM: «Yucna U BIYHUCIECHUSD», «AJIreOpanyecKue BhIPaKEHUs», « YPAaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxnas W3 3TUX CcOAepKaTelbHO-METOINYECKUX



JMHHUMA pa3BUBAETCs HAa MPOTSHKEHUH TPEX JIET U3YUCHHS Kypca, B3aUMOJCHUCTBYS C
IpYyTUMHU €ro JUHUSIMH. B Xxome wu3ydeHus: ydeOHOro Kypca oOydarouumcs
MPUXOJUTCSL JIOTUYECKH PACCYXKaTh, UCIIOJIIb30BATh TEOPETHUKO-MHOKECTBEHHBIN
a3bIK. B cBsi3M ¢ 3TMM B mporpammy ydeOHOro kKypca «AnreOpay BKIIOYCHBI
HEKOTOpPBIE OCHOBBI JIOTHKH, TPEACTAaBICHHBIE BO BCEX OCHOBHBIX pas3zenax
MaTeMaTUYeCcKOro 00pa3oBaHUs U CIIOCOOCTBYIOIINE OBJIAJICHUIO O0YyYaIOIIUMUCS
OCHOB  YHHBEPCAJIBHOIO  Maremarhyeckoro s3pika. ConmepikaTeslbHONM U
CTPYKTYPHOH OCOOCHHOCTBIO Y4eOHOro Kypca «AureOpa» SBISIETCS €ro
MHTETPUPOBAHHBINA XapaKTep.

Conmepxanue nuHUM «Yuclia W BBIYHCICHUS» CIYKUT OCHOBOU JUIs
JaJIbHEHIIEr0 W3y4YeHUs MAaTeMAaTUKH, CIIOCOOCTBYET Pa3BUTHUIO y OOy4arOLIUXCS
JIOTUYECKOTO MBIIIICHHS, (POPMUPOBAHUIO YMEHUS MOJIB30BATHCS allTOPUTMaMHU, a
Tak)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOMUMBIX ISl TOBCETHEBHOM
KU3HU. PazBuTHe MOHATHSA O YUCJIE Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs
CBSI3aHO C PAallMOHAIBHBIMH W HMPPANMOHATBHBIMU YHCIAMHU, (OPMHUPOBAHHEM
MPEJCTaBICHUM O JICHUCTBUTEILHOM 4YHCIIEC. 3aBEpIICHHE OCBOCHHUS YHCIIOBOU
JMHUU OTHECEHO K cpeHeMy o011eMy 00pa30BaHMUIO.

Copepsxanue AByX anreOpandecKux JUHUN — «AlreOpandeckue BbIpaKeHUsD)
U «YpaBHEHHUS M HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHHIO Y OOYUAIOIIUXCS
MaTeMaTH4eCKOIo ammapara, HEOOXOAUMOTro ISl PELIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEIMETOB M TNPAaKTUKO-OPUEHTUPOBAHHBIX 3amad. Ha yposHe
OCHOBHOT0 001ero oOpa3oBaHMsl Y4YeOHBI Marepuan TPYNIUPYETCS BOKPYT
palMOHAIBHBIX BBIpAXEHUH. AllreOpa JeMOHCTPUPYET 3HAYCHHE MATEMaTUKU Kak
A3bIKa JJIA TMOCTPOCHUST MaTEeMaTHYECKUX MOJIENeil, ONUCaHMUs TPOILECCOB U
SABIICHUN peanpHOr0 Mupa. B 3amaum oOyueHus anredpe BXOIAT TakkKe
JalibHENIee pPa3BUTHE AJNTOPUTMUYECKOTO  MBIIUIEHUS, HEOOXOIUMOro, B
YaCTHOCTH, Ui OCBOCHHSA Kypca HHPOPMATUKHA, W OBIAJCHHE HABBIKAMH
JIeTyKTUBHBIX paccyxnaeHuil. [IpeobpazoBanne CUMBOIBHBIX (OPM CITOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUsI, CIIOCOOHOCTEHN K MaTeMaTHueCKOMY TBOPYECTBY.

Coneprxanue (pyHKIMOHATBHO-TpaUUECKOM JIMHUN HALIEJICHO Ha MOIYy4YeHHE
OOyJaromMMHCs 3HaHUNH O (YHKIMSIX KaK BaKHEUIIEH MaTeMaTWdecKoW MOAeNTu
JUISL OITMCAHUS M UCCIIE0BAHMS PA3HOOOPA3HBIX MPOIIECCOB U SBIECHUN B MPUPOIE
u obuiectBe. M3yueHue marepuana CIOCOOCTBYET Pa3BUTHIO y OOydarolIUXCs
YMEHUS UCTIONH30BaTh PA3IMUHBIE BHIPA3UTEIBHBIE CPEJICTBA S3bIKA MATEMATUKHU —
CIIOBECHBbIE, CHUMBOJIMYECKHE, TpaduyecKkue, BHOCUT BKJIaJ B (PopMHpOBaHME
MIPEICTABICHUN O POJIM MAaTEMaTUKU B PA3BUTUH ITUBUIN3AIUN U KYJIBTYPHI.

CornacHo y4yeOHOMY IUIaHy B 7-9 Kiaccax H3ydaeTrcsi Y4YEOHBIM Kypc
«Anrebpa», KOTOPBIM BKIIIOYAET CIEAYIONIME OCHOBHBIE pa3eibl COIEpKAHUS:



«Yncna W BBIUUCICHUA», «AJreOpandeckue BBIPAXKCHUS», «YpaBHEHUS U
HEPaBEHCTBAY, « DYHKITUNY.

Ha u3zyuenue yuebHOTO Kypca «Anredpa» orBoautcs 306 dyacoB: B 7 Kiacce
— 102 gaca (3 gaca B Henemo), B 8 kinacce — 102 gaca (3 gaca B Heneno), B 9
kimacce — 102 4gaca (3 Jaca B HeZIeINiO).



COAEPKAHUE OBYYEHUA
7 KIIACC

Yucaa v BbIYUCTCHUSA

JpoO6u OOBIKHOBEHHBIE U JIECSITHYHBIE, NIEPEX0]] OT OAHOW (POPMBI 3aIlKCU
npobeit k apyroil. IloHsTHe palMOHANBLHOTO 4YHCHA, 3alUCh, CpPaBHEHUE,
yHOPSOYMBAHUE  PAIlMOHANBHBIX  4uced. ApudMeruyeckue JEeUCTBHUS €
palMOHAIBHBIMM YHCIIaMU. Pemenne 3a7ad u3 peajbHOW NMPAKTUKU HA YacTH, Ha
poOu.

CreneHb C HaTypajJbHBIM IIOKa3aTeJeM: OIpeaesieHue, MnpeoOpa3oBaHue
BBIPAKEHUI HA OCHOBE OIpE/AENeHus, 3aUCh OonbIuX yncen. [IpouenTsl, 3anuch
NPOLIEHTOB B BHJIE JPOOU U ApoOM B BUJIE MPOLIEHTOB. Tpy OCHOBHBIE 33J]aud Ha
MPOLICHTBI, PEIICHUE 3a7a4 U3 PEAIbHON ITPAKTUKH.

IIpuMeHeHne TPU3HAKOB  JEIMMOCTH, DPA3JIO)KECHUE HAa  MHOXKUTEIU
HAaTypaJIbHBIX YUCEI.

PeanpHble  3aBUCHMMOCTH, B TOM 4Hclie TpsiMas W oOparHas
IIPONIOPLIMOHAIBHOCTH.

AJireOpanyeckue BbIPa:KeHU S

IlepemeHHBIE, YNCITIOBOE 3HAYEHNUE BBIPAKEHHUsI C NIEPEMEHHOM. [omycTuMbIe
3HaYEHUs IepeMeHHbIX. [IpencTaBieHne 3aBUCUMOCTH MEKly BETMYMHAMU B BUIE
dbopmynbl. Berancnenus no gpopmynam. [IpeobpasoBanrie OyKBEHHBIX BhIPAKEHUH,
TOXKJIECTBEHHO paBHbIE BBIPAKEHHUS, TMpaBuia MpeoOpa3oBaHUs CyMM U
MIPOU3BEACHU, MPaBUJIa PACKPBITHUSI CKOOOK M MPUBEJICHUS MOT00HBIX ClaraeMbIX.

CBOIICTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM.

Opnounensl 1 MHOrowiaeHbsl. CreneHp MHOrowieHa. Clio)KeHue, BBIYUTAHHUE,
YMHOKEHHE MHOTOYJICHOB. DOpMyNbl COKpPAIIEHHOIO YMHOXEHHS: KBaJpar
CyMMBbl H KBagpar paszHoctu. DopMmyna pa3HOCTM KBaaparoB. PasnoxxeHue
MHOTOYJICHOB Ha MHOKHUTEH.

YpaBHeHUSA U HEPABEHCTBA

VYpaBHEHUE, KOpEHb YypaBHEHUS, MpaBwia MpeoOpa3oBaHUs YpaBHEHUS,
PaBHOCHJIBHOCTb YPaBHEHUM.

JIuHeHOe ypaBHEHHME C OIHOM IEPEMEHHOM, YHUCIO KOPHEW JIMHEWHOIO
YpaBHEHHUS, pEIICHHE JIMHEWUHBIX ypaBHEeHHU. CoCTaBlieHHE YpPaBHEHUN IO
YCJIOBHIO 3aJ1a4M. Penienne TeKCTOBBIX 3a/1a4 C IOMOILBIO YPABHEHUM.

JIuneitHoe ypaBHEHHUE C JAByMs NEepeMEHHBIMU U ero rpaduk. Cucrema AByX
JUHEWHBIX YpPaBHEHUH C JBYyMS IEpEMEHHbIMU. PelieHne cucrteMm ypaBHEHUU



cnocoOOM MOACTaHOBKU. IIpuMepbl peleHus TEKCTOBBIX 3aJad C I[OMOIIBIO
CUCTEM YpaBHEHUM.

DyHKUNHA

Koopannara Toukn Ha npsamoil. UuciioBsle IpOMEKyTKH. PaccTosHre Mexy
JBYMsI TOYKAMU KOOPAUHATHOM IPSIMOM.

[IpssmoyromnpHas cuctema koopaunat, ocu Ox u Oy. AbGcuucca U opaUHaTa
TOYKH Ha KOOPJIWHATHOM IIOCKOCTH. [Ipumeps! rpadukoB, 3aqaHHBIX Gopmynamu.
Urenue rpadukoB peanbHbIX 3aBucuMocTed. [lomstue ¢ynkmuun. I'paduk
¢dbynkuuu. CpoiictBa Gyukiuid. JIuneitnas gyukius, e€ rpaduk. ['paduk GyHKIIN
y = [|x|. I'padudeckoe pernieHne JIWHEHHBIX YpPaBHEHHMH W CHUCTEM JIMHEHHBIX
YPaBHEHHUM.

8 KUIACC

Yuciia 1 BBIYUCTICHUA

KBamparueiii kopenb u3 uncna. lloHarue o0 wuppalnMOHAIBHOM YHCIHE.
JlecaTryHble MPUOIMKEHUST HpPALMOHANIbHBIX yucen. CBoiicTBa apu(pMEeTUIECKUX
KBaJJPATHBIX KOPHEN U MX MPUMEHEHUE K MPeoOpa30BaHUIO YHUCIOBBIX BhIpaKeHUN
Y BBIUUCIICHUAM. JleCTBUTEIIBHBIE YUCIIA.

Crenens ¢ ueabIM NoKasaresieM 1 e€ cBoiicTBa. CTaHgapTHAs 3alKCh YUCIA.

AJireOpanveckue BbIPa:KeHU S

KBagparHblii  TpEXUseH, pa3joKEHHE KBaAparTHOrO TpPEXUJIEHAa Ha
MHOKHTEH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil IpoOwu.
CnoxeHue, BbIUMTAHUE, YMHOXKEHUE, JI€JICHUE alreOpandeckux JapoOei.
PanronanbHble BhIpaXKeHHUs U UX peoOpa3oBaHue.

YpaBHeHUS M HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢GopMmylia KOpHEH KBaJpaTHOTO ypaBHEHUS.
Teopema Buera. Pemienne ypaBHEeHHH, CBOASIIUXCS K JIMHEWHBIM U KBaJIPATHBIM.
[Ipocreiimue poOHO-paLOHAIBHBIC YPaBHEHHUS.

I'paduueckas uHTEpHpeTaUs YPaBHEHUN C IByMs MEPEMEHHBIMU U CUCTEM
JVHEWHBIX YPaBHEHHMM C JABYMs NepeMeHHbIMH. lIpumepsl pemeHus cucreM
HEJIMHEHWHBIX YPABHEHUN C ABYMS IEPEMEHHBIMU.

Penienne TeKCTOBBIX 3a/1au anredpandeckuM crocoooMm.

UucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OMHON NEPEMEHHOM.
PaBHOCMIIBHOCT HEpABEHCTB. JIMHEHHBIE HEPABEHCTBA C OOHOM INEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OAHON MEPEMEHHOM.

DOyHKIUU



[Tonsitue ¢yakmuu. OO6macTe ONpeAeTeHUs W MHOXECTBO 3HAUYCHUU
¢dbynkuun. CriocoOsl 3a1aHus GyHKIIHM.

I'padux dynkmuu. Urenue cBoiicTB (yHkiuu mno e€ rpaduxy. [Ipumepsl
rpaduKoB QyHKIIHI, OTPAKAIOIIMX PeabHBIE MTPOIIECCHI.

ODYHKIMY, OMNMUCHIBAIONIME TPSIMYID H OOpaTHYH MPONOPIHUOHATHHBIC
3aBHCHMOCTH, UX rpaduxu. OyHkmun y = x2, y = x3, y = \x, y=|x|. [padmaeckoe
pElIEHUE YPABHEHUN U CUCTEM YPABHEHUM.

9 KUJIACC

Yuciia ¥ BbIYMCICHUSA

PannoHnanbHble yncia, UPpALMOHAIBHBIE YKCIIA, KOHEYHbIE U O€CKOHEYHbIe
JeCATUYHBIE ApoOU. MHOXECTBO AEHCTBUTENBHBIX YUCEN, JEHCTBUTEIbHbIE YUCIIA
Kak OECKOHEeUHble JeCATUYHbIE JpoOu. B3anMHO 0JHO3HAYHOE COOTBETCTBHE
MEXKy MHOKECTBOM JCHCTBUTEIIBHBIX YUCE U KOOPAUHATHOMN IIPSIMOM.

CpaBHeHHE [IEHCTBUTENIBHBIX 4YHCENl, apudmernyeckue ASHCTBUS C
JNENCTBUTENBHBIMU YUCIAMU.

Pa3mepbl 0OBEKTOB OKpYKAIOIIETO MHpA, JUIMTEIBHOCTh IPOLIECCOB B
OKPY’KaroIIeM MHUpE.

[TpuOnu>xéHHOE 3HaYEHHE BEIMUYMHBI, TOYHOCTh Npubnmxenus. OKpyrieHue
yucen. [Ipukuaka v oieHKa pe3yJIbTaToB BEIYMCICHUM.

YpaBHeHUS U HEPABEHCTBA

JInneniHoe ypaBHeHHE. Pemenne ypaBHEHUM, CBOIAIINXCS K JIMHEMHBIM.

KBagparHoe ypaBHeHue. Penienue ypaBHEHUM, CBOIAIIMXCS K KBAJAPATHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHnss ypaBHEHUN TPETbEN U YETBEPTOU
CTEIICHEN PA3JI0’)KEHUEM Ha MHOXKHUTEIIH.

Pemenue npoOHO-palliOHANBHBIX YpaBHEHUM. PelieHne TEeKCTOBBIX 3aday
anredpandeckuM METOIOM.

VYpaBHeHHE ¢ AByMsI IepeMEHHBIMU U ero rpaduk. Pemienue cuctem nByx
JIMHEMHBIX YPaBHEHUH C BYMs IIEpEMEHHBIMU. Pelienue cucrem AByX ypaBHEHUH,
OHO M3 KOTOpBbIX JIMHEIIHOe, a Jpyroe — BTOpoi creneHu. ['paduueckas
UHTEPIIPETALNS] CUCTEMBI YPABHEHUM C IByMs IIEPEMEHHBIMH.

Perenue TeKCTOBBIX 3314 anreOpanvdecKuM CrocoOoM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemrenne JMHEMHBIX HEPABEHCTB C ONHOM IepeMeHHOW. Pemenune cucrem
JUHEWHBIX HEPABEHCTB C OIHOM NepeMeHHOW. KBaaparHble HEpaBEHCTBA.
['paduueckas wuHTEpHpeTanysi HEPAaBEHCTB W CUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMHU.

DOyHKIUU



KBanparnunas ¢ynkuus, e€ rpaduk u cpoiictBa. [lapaGona, koopauHaThl
BEPLUMHBI 11apadoJibl, 0Cb CAMMETPUHU NapabOJIbL.

I'padukn Gyrkimii: y = kx, y =kx + b, y = k/x, y=x3, y =Vx, y = [x| , 1 ux
CBOWCTBA.

YucJi0BbIE MOCAEA0BATEIBLHOCTH U MPOrPecCUy

[loHATHE 4YHCIIOBOM IOCIEAOBATEIBHOCTH. 3aJaHUE IIOCIEN0BATEIBHOCTH
peKkyppeHTHO# hopmysoi 1 GopMysoi #-ro YieHa.

ApudmMernueckass U reomeTpuueckas mnporpeccur. PopMyinbl n-ro 4ieHa
apu(pMETUICCKON ¥ TEOMETPUUECKON TTPOTPECCHil, CYMMBI TIEPBHIX 7 YICHOB.

N300paxenne YICHOB apU(PMETUYECKOW M TE€OMETPUUYECKOW TMPOTPecCHid
TOYKaMU Ha KOOPJAWHATHOMW IUIOCKOCTH. JIMHEWHBIM M OKCIOHEHIHAIBHBIA POCT.
CnoKHBIE IPOLIEHTHI.



IINTAHUPYEMBIE  PE3VYJIbBTATbBI OCBOEHUsI ITPOI'PAMMBI
YUYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yJabTaTbl OCBOCHHUS MPOrpaMMbl Y4eOHOro Kypca
«Anredpay» XapakTepU3yHTCs:

1) narpuoTHYecKoe BOCIIUTAHHE:

MPOSIBJICHUEM HMHTEpeca K IPOLUIOMY M  HACTOSIIEMY POCCUHCKOU
MAaT€MaTWK{, L[EHHOCTHBIM OTHOLIEHHEM K JOCTHXKEHUSM  POCCHMCKHX
MAaT€MaTUKOB U POCCHMCKOM MAaT€MaTUYECKOW IIKOJbI, K MCIOJIb30BAHUIO ITUX
JIOCTHKEHHUM B IPYTHX HayKaxX U MPUKIATHBIX chepax;

2) rpaxIaHCKoOe M TyXOBHO-HPAaBCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O05I3aHHOCTEN TpaKJaHWHA U peau3alii €ro
opaB, MpPEICTAaBICHUEM O MaTEeMaTUYECKUX OCHOBaX (DyHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHH, MpOLELyp I'paxAaHCKOro oOuiecTsa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYKJIEHUIO STUYECKHUX MPOOJIeM, CBSI3aHHbIX
C TMPAaKTUYECKHUM IIPUMECHEHUEM JIOCTHKEHHMM HAyKd, OCO3HAHMEM BaKHOCTHU
MOPAJIbHO-3TUYECKUX MTPUHLIUIOB B AEATEIBHOCTH YUYEHOTO;

3) TpyaoBoe BOCIIMTAHHUE:

YCTAHOBKOW Ha AaKTHUBHOE YYacTHE€ B PELICHUH MPAKTUYECKUX 3adad
MaTEMaTHYECKOM HAlpPaBICHHOCTH, OCO3HAHMEM BAXXKHOCTH MAaTEMaTHYECKOIo
o0pa30oBaHusl Ha MPOTSKEHUM BCEH KU3HU JUIsSl YCIEUIHOW MpodecCcrOoHaTbHOM
JESTENbHOCTH W Pa3BUTUEM HEOOXOJUMBIX YMEHHH, OCO3HAaHHBIM BBHIOOPOM U
MOCTPOCHUEM MHAMBUAYAJIbHON TPACKTOPUU 00pa30BaHMS U KU3HEHHBIX TUIAHOB C
y4€TOM JINYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTENH;

4) acTeT4ecKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K  OMOIIMOHAIILHOMY UM  3CTETHYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCcKUX OOBEKTOB, 3a/ad, pPELICHWH, pacCyXIeHUN, YMEHHUIO BHJIETh
MaTeMaTU4YeCKre 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'O MO3HAHUA:

OpPHUEHTAlMEed B JCATEIBHOCTM HA COBPEMEHHYK) CHCTEMY HAy4YHBIX
MPEICTABICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MPUPOABI U
oOliecTra, MOHUMAHMEM MaTeMaTHUYeCKOW HayKd Kak cdepbl YeloBeYeCKOi
NEATENbHOCTH, 3TAllOB €€ Pa3BUTUS U 3HAUMMOCTH JUISI Pa3BUTHUS LHUBWIN3ALINH,
OBJIAJICHUEM SI3bIKOM MATEMAaTUKH M MaTeMaTU4YECKOM KyJIbTYpOU Kak CPEICTBOM



MO3HAHHUS MHpPA, OBJAJCHHEM IMPOCTEHUIINMHU HABBIKAMU HCCIEA0BATEIbCKOM
NEATEIbHOCTH;

6) ¢usuueckoe BocnmUTaHHME, (POPMHPOBAHHME KYJbTYPbl 310POBbS H
IMOLUMOHAJIBHOTO 0JIATOMOTYYUsA:

TOTOBHOCTBIO TPUMEHSATh MATEMATHUUYECKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBBS,  BEIEHHMS  30pOBOro  oOpaza JKU3HU  (3I0pOBOE  IHUTAHWUE,
cOaaHCUPOBAHHBIM PEXUM 3aHATHM M OTAbIXa, peryinsapHas Qunueckas
aKTUBHOCTbH), C(POPMHUPOBAHHOCTHIO HaBbIKa pPedUICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO e MpaBa IPYroro 4eJI0BeKa;

7) IK0JIOTM4YeCKOe BOCIIUTAHME:

OpHUEHTAIME HA TPUMEHEHUE MATEMAaTUUYECKUX 3HAHUW JIJI peIIeHUs 3aja4
B 00JIACTM COXPAaHHOCTU OKpYXKAroIIeHd Cpesbl, IJIAHUPOBAHUSI TMOCTYIKOB H
OLIEHKM HX BO3MOXHBIX IOCIEACTBAM JJISI OKPYXXAIOIIEH Cpeabl, OCO3ZHAHUEM
7100aJIBHOTO XapaKTepa SKOJIOTHUYECKUX MTPOOIEM U MyTeH UX PEIICHUS;

8) ajanTanusa K M3MEHSIOINUMCH YCJIOBHSAM COLUAJILHOM W NMPHUPOITHOMI
cpelnbl:

TOTOBHOCTBIO K JICUCTBHUSM B YCJIOBHSIX HEOINPEICIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pPE3 MPAKTUUYECKYIO JESITEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUTHCA Y JAPYTUX JIOfeH, MpUOoOpeTarb B COBMECTHOW JESTEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMITIETEHIIMHU U3 ONbITA JPYTHUX;

HEOOXOMUMOCThIO B  (DOPMUPOBAaHMM HOBBIX 3HAaHWA, B TOM YHCIIC
(bopMyIUpOBATh UICH, TIOHSTHS, TUIIOTE3bI 00 0OBEKTAX U SIBICHHSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCMUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMITETEHTHOCTEH, IIJIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYK)  CHUTyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYyallMI0 KaK BbBI30B, TPEOYIOIIUA KOHTPMEp, KOPPEKTHUPOBATH
IIPUHUMAEMbIC pEIIeHUs] W JEHCTBHS, (OPMYIHPOBAaTh W OIICHUBATH PHUCKH H
MOCJIEeNCTBHS, POPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBarejibHbBIE YHUBEPCAJIBHBIC yqeﬁmﬂe IleﬁCTBHﬂ

ba3zoBble joruueckue aeicTBus:

e BBIABIATH U XapaKTEPU30BaTh CYIICCTBCHHBIE MPU3HAKA MaTEMAaTHUECKUX
OOBEKTOB, TIOHATHH, OTHOIICHUH MEXIy TMOHATUAMHU, (HOPMYIHUPOBATH
ONpenesicHWs] TOHATHUW, YCTaHABIWBaTh  CYIIECTBEHHBIM  IPU3HAK
Kiaccu(ukanuu, OCHOBaHUA Ui OOOOIICHWS W CpaBHEHUS, KPUTEPHUH
MIPOBOAMMOTO aHAJIN3A;



BOCIIPUHHUMATh, (OpPMyIHUpOBaTh U  TIPEOOpPa3OBHIBATH  CYXKIACHHS:
YTBEPAUTENbHBIE U OTPULATENIbHbIE, E€IMHUYHBIE, YAacTHblE W O0OIIuE,
YCIIOBHBIE;

BBISIBJISITh ~ MAaT€MaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
NpoTUBOpeunss B (aKTax, JAHHBIX, HAOJMIONCHHUSIX U YTBEPKIACHUSIX,
npenjgarartb  KpUTEpUM Ui BBISIBICHHMS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEYNI;

JIeJIaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTHMKH, JIEIYKTUBHBIX U
MHIYKTUBHBIX YMO3aKJIIOUCHUHN, YMO3aKJIFOUEHUI 110 AHAJIOTHH;

pa30upaTh J0Ka3aTeIbCTBA MaTEMATUYECKUX YTBEPKIACHUM (IpsMbIE U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSTEIBHO HECIOXKHBIE JI0Ka3aTesIbCTBA
MaTeMaTH4ecKuX (PAKTOB, BBICTpaWBaThb aPryMEHTALUI0, MPUBOJIUTH
MPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;
BBIOMpATh CMOCOO penieHus: yd4eOHOM 3amadd (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHMs, BHIOMpATh HauOoIee MOAXOASAIIMA ¢ Y4ETOM
CaMOCTOATEIbHO BBIICJIEHHBIX KPUTEPUEB).

Ba3oBble nccienoBarejnLCcKue 1eHCTBUSA:

HCITOJIB30BaTh BOMPOCH KaK HCCIEAOBATEIHCKANA WHCTPYMEHT TMO3HAHUSA,
dbopMynupoBaTh BOMPOCH], (UKCUPYIOIIUE MPOTUBOpEUne, MpodiIemy,
CaMOCTOATENILHO YCTAHABIMBATH HWCKOMOE W JaHHOE, (opMupoBaTh
TUIOTE3Y, ApTyMEHTHPOBATh CBOIO MTO3UIINI0, MHCHHE,

MPOBOANTH IO CaMOCTOSITEIBHO COCTABJICHHOMY IUIAHY HECIOXHBIN
OKCTICPUMEHT, HEOONbIIIOE ~ HCCIENOBaHHME 1O  YCTAHOBJICHUIO
OCOOCHHOCTEH MaTeMaTH4ecKoro OOBeKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy co00ii;

CaMOCTOSITENILHO (hOPMYIUPOBATh OOOOIIEHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAONIOACHUS, MCCIENOBAHUSA, OIICHUBATh JOCTOBEPHOCTH
MOJTYYCHHBIX PE3YJIbTaTOB, BBIBOJAOB M 000OIICHUH;

MPOTHO3WPOBATh BO3MOXKHOE DPA3BUTHUE IIPOIlecca, a TAKXKE BBIIIBUTATh
MIPEIONIOKECHHSI O €T0 PA3BUTHUU B HOBBIX YCIIOBHSX.

Pabora ¢ undgopmanuei:

BBISBIISITh HEAOCTATOYHOCTh W W30BITOYHOCTh HH(POPMAIIUU, IaHHBIX,
HEOOXOMUMBIX JIJISl PEIICHUS 3a1a4H;

BBIOMpaTh, aHAIM3UPOBATh, CHUCTEMATH3UPOBATh M HMHTEPIPETHPOBATH
HH(pOpMaIHIO Pa3IMYHBIX BUI0B U (POPM IpECTABICHHUS;

BEIOWpaTh (QopMy TpeacTaBieHUs HWHPOPMAIMA H WLTIOCTPUPOBATH
pelraeMble 3ajJaud CXEMaMH, JharpaMMaMiy, HWHOW Tpadukod W HX
KOMOMHAIIUSIMHU;



OLICHMBATh HAJAEKHOCTh MH(OPMALMK MO KPUTEPUSM, HPEITIOKEHHBIM
YUUTEIEM WU CPOPMYITHPOBAHHBIM CAMOCTOSITENBHO.

KomMMyHuKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIC 1eHCTBHS:

BOCIIPUHUMATh ¥ (POPMYyIHpOBaTh CYXKACHHS B COOTBETCTBHH C
YCJIOBHUSIMHU U TIEJISIMH OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pPEHUSI B YCTHBIX U MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
X0y peIIeHUs 3a/1a9l, KOMMEHTHUPOBATH MOIYYCHHBINA PE3YbTAT;

B X07ie OOCYKJI€HUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI,
npoOJIeMbl, pelIaeMoi 3aJjauu, BHICKa3bIBATh UJIEU, HAlIEJIEHHbIE HA MOUCK
pEIICHMs, COIMOCTABIATh CBOM CYXIEHUS C CYXICHUSIMHU JIPYyTrHX
YYaCTHHKOB JIMAJIOTa, OOHAPYKMUBATh pPa3IMYUE U CXOJICTBO IMO3UIIMHA, B
KOPPEKTHOH (opMe (popMynHpoBaTh pa3HOMIACHS, CBOM BO3PAKECHMUS;
MPENCTaBIATh  pPE3ylbTaThl  PEIMICHUS  3aJadd,  JIKCIEPUMEHTA,
UCCJICIOBAaHUs,  TPOEKTa,  CaMOCTOSTENIbHO  BBIOMparh  (opmar
BBICTYILJICHUS C YYETOM 3aJa4 IPE3EHTALUMA U OCOOCHHOCTEN ayIUTOPHH;
MOHUMaTh W UCIOJB30BaTh  MPEUMYIIECTBA  KOMAaHJIHOMN u
WHIUBUIYaIbHOM paboOThl TPH pElIEHWH YYEOHBIX MaTeMaTU4eCKUX
3ajay;

MPUHUMAThH 1IeJIb COBMECTHOM AESTENbHOCTH, IJIAHUPOBATH OPraHU3ALMIO
COBMECTHOM paboOThl, pachpeaeisTh BHUIbI pPabOT, JI0roBapHUBaThCH,
o0cyxaarh MpoIecc U pe3yibrar padboThl, 000011aTh MHEHUSI HECKOIbKUX
JIIOJICH;

y4acTBOBaTh B TPYIIOBBIX (opmax padboTel (oOcyxkaeHus, oOMEeH
MHEHUSMH, MO3TOBbIE€ WITYPMbl W JPYTHE), BBINOJHITH CBOK 4YacTh
paboThl M KOOPJIMHUPOBATH CBOU JICUCTBHSI C IPYTUMHU YJI€HAMU KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJIaJa B OOIIMA TPOAYKT MO KPUTEPHSIM,
c(hopMyITUpOBaHHBIM YYaCTHUKAMU B3aUMOJICHCTBHSI.

PerynsiTuBHbIC YHHMBepCcaJbHbIe YUeOHbIE [1eiiCTBUSA
Camoopranusanus:

CaMOCTOATENILHO COCTABIIATH IUJIaH, aJrOPUTM pEIICHUs 3aJa4u (WM €ro
4acTh), BBIOMpATh CIOCOO pEHIeHUs ¢ YYETOM HMMEIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh M KOPPEKTUPOBATH
BapUaHTHI PEIICHUH C Y4ETOM HOBOUM HH(POPMAIIUH.

CaMOKOHTpOJ]L, 3MOHHOHaJIbHLIﬁ HHTCEJ/JICKT:

BIAJETh CHOoCcOOaMHM  CaMOIPOBEPKH, CaMOKOHTPOJISI Tpolecca Hu
pe3yipTara peluieHus MaTeMaTUIeCKOM 3a1a4u;



e MNPEIBUACTb TPYAHOCTH, KOTOPbIE MOI'YT BO3HHMKHYTH IIPH PELICHHUH
3a1a44, BHOCHUTH KOPPEKTHUBBI B JEATCIBHOCTh Ha OCHOBE HOBBIX
0OCTOSTENBCTB, HAlICHHBIX OIINOOK, BBISIBICHHBIX TPYAHOCTEH;

e OILICHMBATb COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTH IIOCTABICHHOMN LIEJIH
U YCJIOBUSIM, OOBSICHATh MPUYUHBI JOCTHKEHUS WM HEAOCTHXKEHUS LIEIH,
HaxXOAWTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJ/IBTATBI

K xoHmy oOyuenus B 7 kJjacce o0OydarOIIMIACS TIOMYYUT CIEAYIOIINE
IIPEIMETHBIE PE3YIbTATHI:

Yucaa u BbIYMCTICHUS

BremonHsaTh, coueTass yCTHbIE W NUCHbMEHHBIE MNPUEMBI, apuPMEeTHUECKHE
JEUCTBUS C pallMOHAIbHBIMU YHUCIaMH.

HaxonuTh 3HaueHUsT YUCIIOBBIX BBIPAKEHUH, MPUMEHATh pPa3HOOOpa3HbIE
CHOCOObl ¥ MPUEMBI BBIYMCIICHUS 3HAYEHUM APOOHBIX BBIPAXKEHUH, CONEPKALINX
OOBIKHOBEHHBIE U JIECATUUYHBIE TPOOH.

[lepexoquTh OT OJHON (OPMBI 3aUCU YHCENl K Apyrod (ImpeoOpa3oBbIBATH
JIECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTU B OECKOHEUHYIO JIECATUYHYIO IPOOh).

CpaBHUBATh U yHOPSA0YMBATh PallMOHAJIbHBIE YUCIIA.

OxpymiaTh yucna.

BBINIONHATS IPUKUIKY U OLEHKY PE3yJbTaTa BBIYUCIECHUN, OUEHKY 3HAYEHU I
YUCJIOBBIX BBIPAXKEHUMN. BBIMOMHATE AEHWCTBUSA CO CTENEHSIMH C HaTypajJbHBIMU
HOKa3aTessiMu.

[IpumMeHATP  NpPU3HAKK  JEIUMOCTH,  PA3JIOKEHHME HAa  MHOXHUTEIN
HaTypaJIbHBIX YHCEI.

Pemarb npakTUKO-OpUEHTUPOBAHHBIE 3a/a4M, CBSI3aHHBIE C OTHOILIEHHEM
BEJIMYMH, MPOMOPIHUOHAILHOCTBIO BEJIMYMH, MPOLEHTAMH, WHTEPIPETUPOBATH
pe3ynbTaThl pelIeHMsl 3aJad ¢ YYETOM OTpaHUYEHUM, CBA3aHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX OObEKTOB.

AJireOpanyeckue BbIpaKeHHUs

Hcnonb3oBarh aireOpanyecKyt0 TEPMHUHOJIOTHIO U CUMBOJIMKY, PUMEHSATH
e€ B Ipoliecce OCBOCHMS y4eOHOro Marepuania.

HaxonuTth 3HaueHHs OyKBEHHBIX BBIPQKECHMHW IpPU 3aJaHHBIX 3HAYEHMSIX
[EPEMEHHBIX.

BoimonHaTh  npeoOpa3oBaHWs  LEJNOr0  BBIPAXKEHHS B~ MHOTOYIEH
MPUBEACHUEM NOJOOHBIX CIAraeéMbIX, PACKPHITUEM CKOOOK.



BBINONHATE yMHOXE€HHE OJHOWIEHA HAa MHOTOWIEH M MHOTOYIEHAa Ha
MHOTOYJIEH, PUMEHATh (POPMYJIbI KBaJpaTa CyMMbI U KBaJipara pa3HOCTH.

OcCymecTBIATh Pa3I0KEHUE MHOTOWIEHOB HA MHOXHUTEIH C IOMOIIBIO
BBIHECEHUS 3a CKOOKM OOIIero MHOXHUTENS, TPYNIUPOBKH  ClIaraeMbIX,
pUMeEHEHUs1 (HOPMYI COKPAIEHHOTO YMHOKEHUS.

[IpumeHsTh nMpeoOpa3oBaHKsi MHOTOYWIEHOB JJIA PELIECHUs Pa3IMYHBIX 3a7a4
13 MaTeMaTUKH, CMEKHBIX MIPEAMETOB, U3 PEAIBHON MPAKTUKH.

Hcnonp30Barh CBOWCTBA CTENEHEH C HATypPAIbHBIMU TOKA3aTENsAMM IS
peoOpa3oBaHUs BBIPAKCHHM.

YpaBHeHUS U HEPABEHCTBA

Peware nuHelHbIE YpaBHEHUS C OJHOM IEPEMEHHOW, NMPUMEHSs NpaBUJIa
IIepeXoia OT UCXOAHOTO YPAaBHEHUS K PABHOCHIBHOMY eMmy. IIpoBepsTh, sBisercs
JIM YUCJIO0 KOPHEM YPaBHEHMUS.

[IpumensTh rpaduyeckrie METObl MPU PEIICHUN JIMHEUHBIX YPaBHEHUN U UX
CUCTEM.

[Tonbupars mnpuMepsl Tap YWUCEN, SBJSIONIMXCS pPEIIeHUEM JMHEHHOro
YPaBHEHHMS C ABYMs IEPEMEHHBIMH.

CrpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JIMHEWHOIO YpaBHEHUS C
IBYMsI TEPEMEHHBIMU, TMONb3YICh TpaUKOM, TPHUBOJUTH MPUMEPHI PEIICHUS
YpPaBHEHHUS.

Pemrare cucTeMsbl IByX JTUHEHHBIX YPABHEHUM C IBYMs IIEPEMEHHBIMU, B TOM
qucie rpaduIecKu.

CocraBnsaTh M pemarb JHAHEMHOE YpPaBHEHUE WM CUCTEMY JIMHEHMHBIX
YPAaBHEHHM TIO YCIOBHUIO 3aJa4d, WHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33]1a4M TIOJIyYEHHBIN PE3YIIbTAT.

DOyHKUNHA

N300pakars Ha KOOPAMHATHOMN MIPSIMOM TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KHU, HHTEPBAJIbl, 3aIIMCHIBATH YHCIOBBIE IPOMEKYTKH HA
anreOpanyecKoM si3bIKeE.

OTtMeuaTh B KOOPAMHATHOM IUIOCKOCTH TOYKHU IO 3aJJaHHBIM KOOPJIHMHATAM,
CTpoUTh rpaduku JUHEUHBIX QyHKIMH. CTpouTh rpapuk QyHKINH y = |X|.

OnuceiBaTh € MOMOLIBIO (YHKIMM H3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BpPEMS, pPACCTOSHUE, II€HA, KOJIHMYECTBO, CTOMMOCTb,
MPOU3BOJIUTEIBHOCTD, BpeMsi, 00bEM pabOTHI.

Haxoauth 3HaueHre QpyHKIHMU 110 3HAYEHUIO €€ apryMEHTa.

[Tonumars rpaduueckuid cnoco0 MpeAcTaBiIeHUS U aHaiIM3a MUHPOpMAaIUH,
U3BJIEKaTh U MHTEPIIPETUPOBATh NH(DOPMALIKIO U3 IPapUKOB peanbHBIX MPOILECCOB
Y 3aBUCHMOCTEM.



K xoHmy oOyuenus B 8 kJjacce 0OydarOmMACS TIOMYYUT CIEAYIOIINC
PEAMETHBIE PE3YIbTAThI:

Yuciia 1 BBIYUCICHUA

Hcnonb3oBarh HavyaibHBIE MPEJICTABICHUS O MHOXKECTBE JCHCTBUTEIBHBIX
qucen JUIsl CpaBHEHUS, OKPYIJICHHUS] U BBIYMCIICHHUM, N300pakaTh JACHCTBUTEIbHBIC
YyyCJla TOYKAMU Ha KOOPAUHATHOW NPSIMOM.

[IpumensaTe moHsATHE apuMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOIWUTh
KBaJIpaTHbIC KOPHH, WCIIOJIB3Yys MPU HEOOXOMUMOCTH KaJbKYJISTODP, BBITOIHSTH
npeoOpa3oBaHusl BBIPAKECHUH, COMAEPXKAIIMX KBAApaTHbIE KOPHU, HCIIONb3Ys
CBOMCTBa KOPHEM.

Hcnonb3oBarh 3anucu OOJBIIMX M MaJIbIX YMCEN C IMOMOIIBIO JECATUYHBIX
npoOeii u creneneit uuciia 10.

AnreOpanyeckue BbIPAKEHUSA

[IpumeHATP NOHSATHE CTENEHH C UEIbIM  IIOKAa3aresieM, BBINOJHITh
MpeoOpa3oBaHus BRIPAKEHUM, COAEPKAIINX CTEIIEHU C LEIbIM MTOKa3aTelIeM.

BbIMONHATh TOXKAECTBEHHBIE NPEOOpa30oBaHUsI PAIMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBWJI JCHCTBUN HAJ MHOTOWICHAMH U aJIreOpandecKUMM APOOSIMH.

PacknanpiBath KBaApaTHbIA TPEXUIICH HA MHOKUTEIIH.

[TpumMensTh npeoOpa3zoBaHus BEIpAKEHUMN JIJIsl PEIICHUS Pa3IMYHbIX 33/1a4 U3
MAaT€MaTUKH, CMEKHBIX MPEIMETOB, U3 PEATTBHON MTPAKTUKH.

YpaBHeHUS M HEPABEHCTBA

Pemars nuHElHbIE, KBaJPATHBIE YPABHECHUS W pallMOHAIbHBIC YpPaBHEHHS,
CBOJSIILIUECSA K HUM, CUCTEMBI JIByX YPABHECHUH C JIByMsI IEPEMEHHBIMH.

[IpoBomNUTH IPOCTENIINE HUCCIECAOBAHNS YPABHEHUN U CUCTEM YPAaBHEHUH, B
TOM 4HCJI€ ¢ TPUMEHEHHEM rpaduuecKkux MpeAcTaBIeHUu (yCTaHaBIUBAaTh, UMEET
1 ypaBHEHUE WJIM CUCTEMA YPABHEHUW PEUICHHS, €CIM UMEET, TO CKOJIbKO, W
npouee).

[lepexoquTh OT cloBecHOW (HOPMYIUPOBKM 3a7auu K €€ anreOpanyeckoit
MOJENM C TIOMOULIBIO COCTABICHHUS YPAaBHEHHUS WM CHUCTEMbl YPaBHEHUI,
WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33/1a4U MOJTYYEHHBIN pe3yJIbTar.

[IpumMeHSTh, CBOMCTBA YHCIOBBIX HEPABEHCTB I CPABHEHMS, OICHKH,
pelaTh JUHEWHbIE HEPAaBEHCTBA C OAHOW MEPEMEHHOM M HMX CHUCTEMBI, J1aBaTh
rpauyuecKyr0 WJUTIOCTPAIMI0 MHOXKECTBA PEIIEHUHA HEPAaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DOyHKUNHA

[TorumaTh M UCHONB30BaTh (DYHKIIMOHATIBHBIC TIOHATHS M SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE 0003HAYEHUA), OMpenessiTh 3HaueHHe (YHKUUU 10 3HAYCHHUIO
aprymeHTa, ONpeAeaTh CBOMCTBA (PYHKIIMH 10 €€ rpaduKy.



CtpouTts rpaduKu 3MeMEHTApHBIX (PYHKINUNA BUA!

y =k/x, y = x2, y = x3,y = |x|, y = VX, OmHCHIBaTh CBOJCTBA UHCIOBOi
dbyHKIHH 110 €€ TpaduKy.

K xoHmy oOyuenus B 9 kjacce oOydaromMiiCs TOMYYUT CIEAYIOIINE
MPEIMETHBIE PE3YIIbTATHI:

Yucsia U BoIYUCTIEHUS

CpaBHUBATH U yHOPSAIOYNBATH PAIIMOHATILHEIE M HPPAIlMOHATBHBIC YHCIIA.

BeimonuaaTe  apudMeTHdeckne JACUCTBUS C palMOHATBHBIMH  YHCIIAMH,
coyeTass YCTHbIE W TNHUCbMEHHbIE MPUEMBI, BBINOJHATH BBIYUCICHUS C
UppalMOHATBHBIMUA YHCIaMHU.

Haxonute 3HaueHMs CTENEHEW C MEIbIMHA TIOKa3aTelssMA W KOPHEW,
BBIYHCIIATH 3HAUCHUS YUCIIOBBIX BBIPAKEHUH.

OkpyriiaTh JACHCTBUTEIBHBIC YHCIA, BBIMOIHATh MPUKHUAKY pe3yibTara
BBIYMCJICHUH, OLIEHKY YMCJIOBBIX BBIPAKEHUM.

YpaBHeHUS U HEPABEHCTBA

Pemarp nuHelHbIE W KBaJgpaTHBIC YPAaBHEHHWS, YPABHEHUS, CBOIAIIMECS K
HUM, TIPOCTEHINNE TPOOHO-pAIMOHATBHBIC YPABHEHUSI.

Pemarps cucTemMbl NByX JIMHEWHBIX ypaBHEHHWH C ABYMS TIEPEMEHHBIMH H
CUCTEMBI JIByX YPaBHEHUH, B KOTOPHIX OIHO YPABHEHHE HE SIBIISICTCS JIMHEHHBIM.

Pemarp TekcTOBBIE 3aaud  aireOpanvecKUM CIIOCOOOM C  MOMOIIBIO
COCTaBJICHUS YPABHEHHUS WJIM CUCTEMBI JIBYX YPAaBHEHUM C IBYMsI IEPEMEHHBIMU.

[IpoBOAMTH MPOCTEUIINE UCCIENOBAHUSI YPABHEHUN U CUCTEM YPAaBHEHHUM, B
TOM YHCJIE ¢ IPUMECHEHHEM rpaduUueCKuX MpeCTaBIeHUH (YCTaHaBINBaTh, HMECT
JU ypaBHEHWE WM CUCTEMa YPaBHCHUH pEIICHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

Pemarp nuHeiiHble HEpaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBA, H300pa’KaTh
peIIeHre HEPaBEHCTB Ha YHCIIOBOM MPSMOM, 3aIMUCHIBATH PEIICHUE C TTOMOIIBIO
CHUMBOJIOB.

Pemarp  CHUCTEMBI  JIMHCWHBIX  HEPABEHCTB, CHCTEMBl  HEPaBEHCTB,
BKJIIOUAIONINE KBAJpPAaTHOE HEPABEHCTBO, M300pakaTh pEIIEHWE CHUCTEMBbI
HEPaBEHCTB Ha YHCIIOBOM MPSIMOM, 3alMMCHIBATh PEIICHNUE C TTIOMOIIBI0 CHMBOJIOB.

Hcmonb30BaTh HEPABEHCTBA NP PEIICHUN PA3TMYHBIX 3a]1ad.

DOyHKUNHA

Pacnio3naBath (QyHKIIMU W3y4eHHBIX BHIOB. [loKa3bpiBaTh cxemMaTWUueCcKu
pacroioKeHEe HA KOOPIAWHATHOU TJIOCKOCTH TpaduKoB QyHKIMH BUuaa: y = kx, y
=hx+b y=kix,y=ax2 + bx + ¢, y =x3, y =x, y = |x|, B 3aBucHMOCTH OT
3HaYeHU I KO3(PUIIMEHTOB, OMUCHIBATh CBOMCTBA (PYHKIIMIA.



Crpouth U M300pakaTb CXEMaTHYECKH TpadUKH KBAAPATUIHBIX (DYyHKITHA,
OINMKCHIBATh CBOMCTBA KBAIPATUUHBIX (PYHKIIMH MO UX Tpaduxam.

Pacnio3naBarh KBajipaTuuHyt0 (QyHKIUIO 110 (opmyre, TPUBOAUTH PUMEPHI
KBaJIpaTUYHBIX (PYHKIMHI U3 peanbHON KU3HU, PU3UKH, TEOMETPUHU.

YucuoBble MOCI€10BATEILHOCTH U MPOIrPECCUM

Pacno3naBath apupMETUUECKYyI0 U TEOMETPUYECKYIO TPOTPECCUM TPU
pa3HBIX Croco0ax 3a/laHusl.

BBIMOMHATE  BBIYUCIACHUS € UCIOJNb30BaHWEM (GOpMYJIT N-TO  YJjieHa
apu(pMETHICCKON ¥ TEOMETPUUECKON TTPOTPECCHil, CYMMBI TIEPBHIX N YWICHOB.

N300pakare WIEHBI TOCJIEIOBATEILHOCTA TOYKAMH Ha KOOPAWHATHOU
IIJIOCKOCTH.

Pemiate 3amaum, CBSI3aHHBIE C YUCJIOBBIMHU IOCJIEIOBATEIBHOCTSIMHU, B TOM
YHUCIIE 33/1a4M U3 PEaTbHOM JKU3HU (C MCIOJIb30BAHUEM KaIbKYJIsATOPa, IMU(GPOBBIX

TEXHOJIOTHH).



TEMATHUYECKOE IIVTAHUPOBAHUE

7 KIIACC
KosinvecTBO yacoB DJIeKTPOHHbBbIE
HanmenoBaHue
Ne (undposbie)
pasiesioB u TeM KonrTpoabnsie | Ilpakruyeckue
n/n Bcero o0pa3oBare/ibHbIE
NporpaMmel padoThI paboTnl
pecypchl
Yucna u
i BBIYMCIICHHS. ’5 | bubmuoreka LIOK
Parmmonanbubie https://m.edsoo.ru/7f415b90
qucia
) AnreOpanyeckue 7 | bubmuotexa IIOK
BBIPAKEHHUS https://m.edsoo.ru/7f415690
3 VYpaBHeHuUs u 20 | bubnuoreka [IOK
HEpPaBEHCTBA https://m.edsoo.ru/7f415690
Koopaunarsl u
bubmuoreka LIOK
4 rpaduKu. 24 1
https://m.edsoo.ru/7f415b90
DOyHKIMT
5 IToBTOpeHue u 6 | bubmuoteka IIOK
0000111eH1e https://m.edsoo.ru/7f415b90
OBUIEE
KOJIMYECTBO
102
YACOB I1IO 0 > 0
[TPOI'PAMME




8 KUIACC

KounuyecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue
Ne (uu¢posbie)
pa3jeioB U TeM KonTpoabnbie | IIpakTHyeckue
n/n Bcero oOpa3oBareJibHbIE
NpOrpaMmsl paboTnl padoThI
pecypcbl
Yucna u
1 BBIYMCJICHHS. 15 bubmoreka IIOK
KBagparHbie https://m.edsoo.ru/7f417af8
KOPHH
Yucna u
BBIUHCIICHHUS.
) Cremetn ¢ 7 bubmuoreka [IOK
https://m.edsoo.ru/7f417af8
LIEJTBIM
IoKa3arejeM
Anrebpanyeckue
3 BBIPAKEHUS. 5 1 bubnuoreka [IOK
KBagparnsiit https://m.edsoo.ru/7f417af8
TPEXWIEH
Anrebpanyeckue
4 BBIPAKEHUSI. 15 | bubnuoreka [IOK
AnreOpandeckas https://m.edsoo.ru/7f417af8
IpoOb
VYpaBHeHU U
5 HEPaBEHCTBA. 15 ) Bubnuoreka [IOK
KBangpaTtHbie https://m.edsoo.ru/7f417af8
ypaBHEHUS
VYpaBHeHU U
6 HEPABEHCTBA. 13 Bubnuoreka [IOK
Cucrembl https://m.edsoo.ru/7f417af8
ypaBHEHUH
VYpaBHeHUs U
bu6mmoreka IIOK
7 HEpPaBEHCTBA. 12 1
https://m.edsoo.ru/7f417af8
HepasenctBa
OyHKIHUH.
g OCHOBHbILE 5 bubmuoreka [IOK
https://m.edsoo.ru/7f417af8
IMOHATHS
OYHKIH.
9 hicioBLIE 9 butnmuoreka [IOK
https://m.edsoo.ru/7f417af8
byHKIIH
10 [ToBTOpEHUE N 6 | bubnmoreka [IOK
000011EHNE https:/m.edsoo.ru/7f417af8
OBIIEE 102 5 0




KOJIMYECTBO
YACOB IIO
[NPOI'PAMME




9 KUIIACC

KounuyecTBo yacos JIEeKTPOHHBIE
Ne HaumenoBanue
(uu¢posbIe)
n/ pasziesioB H TeM Bcer | Konrpoabusl | IlpakTuueckn
oOpa3oBareJibHbIE
1 NporpamMmMsbl 0 e padoThbI e padoThI
pecypchl
Yucna u
bub6moreka [IOK
BBIYHCIICHUS.
1 N 9 https://m.edsoo.ru/7f419d0
JleficTBUTENbHBIC g
qucia )
YpaBHEeHUs U
bub6moreka [IOK
HEPABEHCTBA.
2 . 14 1 https://m.edsoo.ru/7f419d0
VYpaBHEHUSA C OAHOMN "
MepEeMEHHOMN a
VYpaBHeHHUA U
bu6muoreka [IOK
HEpaBEHCTBA.
3 14 1 https://m.edsoo.ru/7f419d0
Cucrembl g
YpaBHCHHIA B
VYpaBHeHus U bubmuotexa LIOK
4 HEpaBEHCTBRA. 16 1 https://m.edsoo.ru/7f419d0
HepaBencrBa 3
bubmuoreka [IOK
5 OyHKIMT 16 1 https://m.edsoo0.ru/7f419d0
8
Yucnoseie bubmuoreka [IOK
6 MOCJIEI0OBATEIbHOCT 15 1 https://m.edsoo.ru/7f419d0
u 8
[ToBrOpenue,
Bbubmuoreka LIOK
000011IEHNE,
7 18 1 https://m.edsoo.ru/7f419d0
CHUCTEMaTH3aIIUS g
3HAHUU a
OBUIEE KOJIMYECTBO
YACOB I1IO 102 6 0
I[TPOI'PAMME



















YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O IPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

» AnreGpa, 7 xknacc/ MakapsiueB FO.H., Munmatok H.I'., HemkoB K.W. u npyrue
2022r, AxunonepHoe obmectBo «M3narensctBo «IIpocsenienue

KVM no anrebpe k yueOnuky Makaperuesa FO.H.

METOIUYECKUE MATEPUAJIBI JJISA YYUTEJIA
yueOHuKH 110 anredpe 7-9 knaccel Makaperues FO.H. 2022r
KHWM no anrebpe k yueOHnky Makaperuesa FO.H. 2022r

[Tocobue mis moaroroBku yuamuxcs k OI'D nox penakuueii Amenxo 1.B.

2023r

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
MHTEPHET

https://fg.resh.edu.ru,

https://edu.skysmart.ru/

https://nsportal.ru/,

https://infourok.ru/.






