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COJEP)KAHUE OBYYEHMSA
7 KJIIACC

Yucsia v BbIYMCTICHUS

JlpoOu 0OBIKHOBEHHBIE U IECATUYHBIE, IEPEX0]] OT OJHOM (opMBI 3amucH 1podeit k apyroi. [lonstue
palMOHAFHOTO YHCJA, 3allUCh, CPABHEHHUE, YIOPAJOYMBAHHE PALMOHAIBHBIX 4YHCEN. ApUpMETHUYECKHE
JEUCTBUS C pallMOHaIbHBIMU YnciaamMu. Pelenne 3a1au U3 peanbHON IPAKTUKU Ha YacTH, Ha APOOu.

Crenenp Cc HaTypaJbHBIM I[IOKa3aTeJeM: OIpeJesieHue, MNpeoOpa3oBaHHE BBIPAKEHUI Ha OCHOBE
OTIpe/IeNIeHus], 3aluch OONBIIMX Yuced. [IpomeHTsl, 3amuch MPOIEHTOB B BHAE IpoOW M IpoOH B BUIC
IIPOLIEHTOB. TpY OCHOBHBIE 3374 Ha MPOLIEHTHI, PELLICHUE 3a/]a4 U3 PEaIbHOM MPaKTUKH.

[IpumeHeHne NpU3HAKOB ACTUMOCTH, PA3JI0KEHUE HA MHOXKUTENIN HATYpaJbHbIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHast MPONOPLHUOHAIBHOCTH.

Auaredpanyeckne BbIpaKeHUsl

[lepemeHHbIe, YUCIIOBOE 3HAYEHHUE BBIPAXKEHUS ¢ epeMeHHOU. [lomycTuMble 3HaU€HUs IePEMEHHBIX.
[IpencraBienure 3aBUCMMOCTH MEXAy BeJIWYMHAMH B BUAE (opmynbl. Beiuucienuss mno ¢opmynam.
[IpeoOpa3oBanre OyKBEHHBIX BBIPAQ)KEHUMN, TOKJIECTBEHHO PaBHbIE BBIPAXKEHUS, IIpaBHUia NMpeoOpa3oBaHUs
CYMM U IIPOU3BE/IEHUH, MpaBUiIa PaCKPbITUS CKOOOK M MPUBEIECHUS MOJOOHBIX CIIaraeMbIX.

CBolicTBa CTENEHH C HATYPAIbHBIM MTOKA3aTEIIEM.

Opnouwnensl u MHorowieHel. CreneHb MHorowieHa. ClokeHHE, BBIYMTAHUE, YMHOXEHUE
MHOTOWIEHOB. POpMyJIbl COKpAIIEHHOTO YMHOKEHUS: KBaJpaT CyMMbl M KBajpaT pa3Hoctu. dopmyna
pa3HOCTH KBaApaToB. Pa3nojkeHne MHOTOUJIEHOB HA MHOKHUTEIIH.

YpaBHeHHsI U HEPABEHCTBA

VYpaBHeHHe, KOPEHb ypaBHEHHUSI, [TpaBuiIa peoOpa3oBaHusl ypaBHEHHS, PABHOCUILHOCTh YPaBHEHU.

JIuneliHOE ypaBHEHME C OJHOM IEPEMEHHOM, YHMCIO KOPHEW JMHEMHOrO0 ypaBHEHMs, pELICHHE
JIMHEHBIX ypaBHeHUM. COCTaBJICHHE YpaBHEHUW MO YCJIOBHIO 3aJaud. PenieHne TEKCTOBBIX 3ajady C
MOMOIIbIO YPAaBHEHHUM.

JluneiiHoe ypaBHEHHUE C ABYMsI IEPEMEHHBIMH U ero Tpaduk. CucrteMa ABYX JMHEWHBIX YPAaBHEHHUH C
IBYyMsI TIepeMEeHHBbIMU. PellleHune cucreM ypaBHEHHUH cHocoOboM mojcTaHOBKH. [Ipumepsl perieHus
TEKCTOBBIX 3a/1a4 C IOMOLIBIO CUCTEM YPABHEHUM.

DOyHKIHUU

Koopaunara toukn Ha npsmoi. YucioBble NpPOMEXYTKU. PaccrosiHne Mexay ABYMsl TOUYKAMH
KOOPJIMHATHOU MPSIMOHA.

[IpsimoyromnbpHas cucrema koopauHaT, ocu OX u Oy. Alciucca U opuHaTa TOYKU Ha KOOPIUHATHOU
wiockoctu. Ilpumepst rpaduxoB, 3amaHHbIX (Qopmynamu. UrteHue rpadukoB pealbHBIX 3aBUCHMOCTEH.
[Tonsarue ¢ynkmuu. I'padux dynknuu. CoiictBa (pynkumii. JluneiHas dynknusa, e€ rpaduk. ['paduk
¢dbyakuuu y = |x|. ['paduueckoe penieHue TMHEHHBIX YPaBHCHUH M CUCTEM JIMHEWHBIX YpaBHEHUH.

8 KVIACC

Yucsia 1 BbIYMCICHUSA

KBanpatHslii kopeHb u3 uucia. [lonsarue o0 uppalnuoHanbHOM uucie. JlecsaTuyHble NPUOIMIKEHUS
uppanMoHanbHbIX uucen. CBoilcTBa apu(MeTHUECKUX KBaJpaTHbIX KOpPHEH M UX MpPUMEHEHHE K
IpeoOpa30BaHUIO YHCIIOBBIX BBIPAKEHUM U BBIYUCICHUSAM. J[eficTBUTENbHBIEC YHCIIA.

Crenens ¢ nenbIM NokazaTesieM U €€ cBoiicTBa. CTaHgapTHas 3alliCh YNCIA.

AuredpanyecKkne BbIpaKeHUs

KBanpaTHblil TpEXUIIEH, pa3IokKEHUE KBAIPATHOTO TPEXUICHA HA MHOXKHUTEIH.

AnreOpandeckass aApoOb. OCHOBHOE CBOMCTBO anreOpanueckoil apoOu. CrokeHue, BbIYMTAHUE,
YMHOXXEHUE, JIefIeHHe anreOpandeckux apooeid. PanoHanbHble BEIpa)KeHUS U UX IpeoOpa3oBaHue.

YpaBHeHNs H HEPAaBEHCTBA

KBangpatHoe ypaBHeHue, (opMmyna KOpHEH KBaJapaTHOro ypaBHeHus. Teopema Buera. Pemenue
ypaBHEHUH, CBOSIIMXCS K JIMHEHHBIM U KBapaTHbIM. [IpocTeiinie qpoOHO-paliioHalIbHbIE YpaBHEHUSI.

I'paduueckas nHTEpHpeTalMsl YPaBHEHUN C ABYMS MIEPEMEHHBIMU M CHCTEM JIMHEWHBIX ypaBHEHUH ¢
IBYMs IIepeMEHHBIMHU. [IprMeps! peleHus CucTeM HEMMHEWHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3aj1a4 anreOpanvdeckuM CriocoOoM.



UucnoBsle HepaBeHCTBA M MX CBOWcTBa. HepaBeHCTBO ¢ OJHON IepeMEHHOM. PaBHOCHUIIBHOCTH
HepaBeHCTB. JIMHelHbIe HEpaBeHCTBA C OJHON nepeMeHHOH. CHucTeMbl JIMHEWHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM.

DOyHKUMA

[Tonsite dynkiuu. O61acTh OnMpeneIeHuss U MHOXKECTBO 3HaueHU (GyHKiuu. CrocoObl 3amaHus
GbyHKIUi.

I'papux ynxmmmu. Urtenue cBoiictB ¢yHKImu no e€ rpaduxy. [Ipumeps! rpadukoB QyHKIHIA,
OTPaKAIOUINX PeabHbIC TPOLIECCHI.

OyHKIMH, OMUCHIBAIOIINE MPSAMYI0 M OOpaTHYIO MPOMOPLUUOHAIBHBIE 3aBUCHMOCTH, MX TPa(UKH.
Oyuxuan Y = X2, Y = X3, y = Vx, y=|x|. [paduueckoe pemieHne ypaBHEH i i CHCTEM YpaBHEHHIA.

9 KJIACC

Yucsia v BoIYMCTICHUS

PanmionaneHpie uyuncia, WppAMOHANBHBIE YUCIA, KOHEYHbIE W OECKOHEUHBIE JECATUYHBIE IpOOH.
MHOXEeCTBO JEHCTBUTEIBHBIX YHCEJ, EHCTBUTEIbHBIC 4YHCIIa KaK OCCKOHEYHBIC JECATHYHBIE IPOOH.
B3auMHO 0JHO3HAYHOE COOTBETCTBUE MEXKJY MHOYECTBOM JIEHCTBUTENBHBIX YHUCENT W KOOPJAUHATHOU
MIPSIMOIA.

CpaBHeHHE IEUCTBUTEIBHBIX YHCEIl, apU(METUUECKUE IEUCTBUS C JCUCTBUTEIHLHBIMHA YHCIAMHU.

Pa3mepsr 00BEKTOB OKPYKAIOMIET0 MUPA, JUTUTEITLHOCTD IIPOIIECCOB B OKPYKAIOIIEM MUDE.

[Tpubmmx€HHOE 3HAYCHHWE BEIWYWHBI, TOYHOCTh NpuoOmmkenus. Oxkpyrienue yucen. [Ipukuaka u
OIICHKA PE3YJIbTATOB BHIYUCICHUH.

YpaBHeHHUsI U HEPABEHCTBA

JIuneitHoe ypaBHeHuE. Pellienne ypaBHEHUN, CBOAAIINXCS K JIMHEHHBIM.

KBanmpatHoe ypaBHeHue. Pemienne ypaBHEHUM, CBOJSIIMXCA K KBaJpaTHBIM. bBuHKBagpaTtHOe
ypaBHeHue. [Ipumepsl penieHns: ypaBHEHUN TPEThE U YETBEPTOM CTETIEHEN Pa3yI0KEHUEM HAa MHOKHUTEIH.

Pemenue npo6GHO-paliioHaIbHBIX YpaBHEHUH. PellieHne TeKCTOBBIX 3a/1a4 alireOpanyeckiuM METOJI0M.

VYpaBHeHHE ¢ ABYMS NEPEeMEHHBIMH M ero rpaduk. PemeHue cucreM ABYX JIMHEWHBIX YpaBHEHHH C
JBYMsI IEPEMEHHBIMU. Perenre cucrteM AByX ypaBHEHUM, OJJTHO U3 KOTOPBIX JUHEUHOE, a IPYyroe — BTOPOi
crenieHu. I'paduueckast MHTEpIpETaINs CUCTEMbI ypaBHEHUH C IByMS IIEPEMEHHBIMHU.

Pemrenne TeKCTOBBIX 3a/1a4 anreOpandeckuM CrocoOoM.

YucnoBble HEpaBEHCTBA M KX CBOMCTBA.

Pemienne nuHENHHBIX HEPABEHCTB C OJHOM MEpeMEHHOM. PelieHne cUcTeM JIMHEHHBIX HEPABEHCTB C
onHoil mepemenHoil. KBaapaTtuble HepaBeHcTBa. ['paduueckas uHTeprpeTanus HEPAaBEHCTB U CUCTEM
HEPABEHCTB C JIByMs IEPEMEHHBIMU.

DOyHKIUU

KBanparuunas ¢pynkius, e€ rpaduk u ceoiictsa. [Tapaboa, koopauHaThI BEPIIUHBI 1apadoJIbl, OCh
CUMMETpPUHU NapabOoJIbI.

I'padukn dyrkumit: y = kx, y = kx + b, y = kix, y = x3, y = \x, y = |x| u ux cBoiicTsa.

YuciioBble MOCAEA0BATEILHOCTH M IIPOrPeCcCUH

[ToHsiTHE YMCIIOBOI MOCIEA0BATEIBHOCTH. 3a/1aHUE MTOCIEI0BATEIILHOCTH PEKYPPEHTHOM QopMynon u
dbopmyIoit N-ro 4neHa.

Apudmernueckas u reomerpuueckas nporpeccuud. dopmynsl N-ro wieHa apudmeTndyeckoil u
F€OMETPUUECKOU MPOTrPeCCUil, CyMMBbI IIEPBBIX N WICHOB.

N3o00paxkeHue 4ieHoB apuMEeTHUECKON 1 T€OMETPUUECKON POTPECCH TOUKaMH Ha KOOPIMHATHOM
MJIOCKOCTH. JIMHEWHBIN U 3KCIOHEHIIMAIbHBIN poCT. CIOXKHBIE MPOIEHTHI.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHHUS IIPOITPAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yJIbTAThl OCBOCHUSI IPOIPaMMBbI YUeOHOT0 Kypca « Ajredpay» XxapakTepu3yroTCsL:
1) naTpuoTHYecKoe BOCIUTAHME:

MPOSIBJICHUEM HHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHICKOW MaTeMaTHKH, EHHOCTHBIM
OTHOIIEHUEM K JOCTHXKEHUSM POCCHUHUCKHUX MAaTEMaTUKOB M POCCHMCKOM MaTEMATHYECKOM IIKOJIbI, K
WCIIOJIb30BAHUIO 3TUX JOCTIKEHUM B APYTUX HayKaxX U MPUKIATHBIX chepax;

2) rpaIaHcKoe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBHIO K BBITIOJTHEHHIO 005I3aHHOCTEN TpaKIaHUHA U PEaTH3allud €ro MpaB, MPECTaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3IMYHBIX CTPYKTYp, SIBJICHUH, MPOIEAYP T'PaK/IaHCKOTO
obmrecTBa (HampuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCY)KJICHUIO 3TUYECKHUX MPOOJIEM, CBS3aHHBIX C
MPAaKTUYECKUM TPUMEHEHUEM JIOCTHKEHUW HayKH, OCO3HAHHUEM BAXXHOCTH MOPAIbHO-ITUYECKUX
MIPUHIIUATIOB B JIEATETLHOCTH YUEHOTO;

3) Tpy10BOE BOCTIUTAHME:

YCTAaHOBKOM HA AaKTUBHOE YYacTHE B pENICHMH TMPAKTHUYECKUX 3aJad  MaTeMaTHYeCKOM
HaIpaBJIEHHOCTH, OCO3HAHWEM BaYKHOCTH MaTEMaTHYECKOTO 00pa30BaHUs Ha MPOTSHKECHUU BCEH KU3HU IS
YCHENTHOM MPpoeCCHOHAIBHON JAESITEIbHOCTA M Pa3BUTHEM HEOOXOJUMBIX YMEHHUM, OCO3HAHHBIM BEIOOPOM
Y TOCTPOCHHEM WHAMBUIYAJTbHOW TPACKTOPUM OOpa30BaHUS M JKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
MHTEPECOB U 00I1IECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOe BOCIIUTAHHE:

CHOCOOHOCTBIO K 3MOIIMOHAJIBHOMY M 3CTETHUYECKOMY BOCIPHUATHIO MaTEMaTHYECKUX OOBEKTOB,
3a/1a4, pEeICHUI, pacCy AC€HUN, YMEHHUIO BUJIETh MATEMAaTHUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOT0 MO3HAHUSI:

OpUEHTAIle B AESITEIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAYUHBIX MpEICTaBlIeHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPHUPOJAbI U OOIIECTBa, MOHUMAHUEM MaTEeMaTHYeCKON HAayKu Kak
cdepbl yernoBeUecKOM AeATeIbHOCTH, 3TanoB €€ Pa3BUTUS M 3HAUMMOCTH JUId Pa3BUTUS IUBUIM3ALINH,
OBJQJICHUEM $3bIKOM MAaTEMaTUKU M MaTEMaTUYECKOM KyJIbTypOM Kak CpEICTBOM IIO3HAHMS MHUDa,
OBJIAJICHUEM MPOCTEHIIIMMU HaBBIKAMH UCCIIEA0BATENIbCKOM AESATEIbHOCTH;

6) ¢usuueckoe BocHUTAHUE, (POPMHpPOBAHHE KYJIbTYPbl 3I0POBbSI M 3SMOIMOHAJIHLHOIO
OJ1aronosyums:

FOTOBHOCTBIO NPUMEHATH MATEMATHYECKHE 3HAHUS B HWHTEpPECax CBOEr0 3/10pPOBbs, BEACHUS
310pOBOr0 00pa3a >kKU3HH (30pOBOE MUTaHKE, COATAHCUPOBAHHBIN PEXKHUM 3aHATUN U OTbIXA, PEryJApHas
¢dusnueckass aKTUBHOCTH), CHOPMHUPOBAHHOCTHIO HaBbIKa pedieKkcHuu, NpPU3HAHMEM CBOETO IIpaBa Ha
OLIMOKY M TAaKOTO K€ MpaBa IPYroro 4eloBeKa;

7) 3K0JIOTHYEeCKOe BOCIIUTAHUE:

OpHUEHTAaIlMel Ha MPUMEHEeHWE MaTeMaTUYeCKUX 3HAHUM 7S pelIeHUs 3a/1a4 B 00JacTU COXPaHHOCTH
OKpYXaoLEel Cpe/ibl, IIIaHUPOBAHMS MOCTYIKOB M OLEHKH MX BO3MOXKHBIX MOCJIEICTBUM AJI OKpYKarolen
Cpelibl, 0CO3HAHHUEM TJI00ATBFHOIO XapaKTepa SKOJOTHYECKUX MPo0iieM U MyTell X peuieHus;

8) aganTanusi K M3MEHSIIOLIUMCSI YCJIOBHSIM COI[HAJILHOM M PUPOTHOI cpeabl:

FOTOBHOCTBIO K JCHCTBHUSM B YCIOBHUSIX HEONPEACIEHHOCTH, TMOBBIILIEHUIO YPOBHSA CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO JIEATEIbHOCTh, B TOM YHUCJIE YMEHHUE YUUTHCS y APYTHUX JIIOJIEH,
MpHOOpeTaTh B COBMECTHOH I€ATEIHLHOCTH HOBBIE 3HAHUS, HABBIKY U KOMIIETEHIIUU U3 OTBITA IPYTHX;

HE0OX0IMMOCThIO B (DOPMHUPOBAHMU HOBBIX 3HAHUHM, B TOM 4YHclie (OPMYITHPOBATH WUJIEH, TTOHSITHSA,
rUnoTe3bl 00 00bEKTaX U SIBICHUSAX, B TOM YUCIIE PAaHEE€ HEU3BECTHBIX, 0CO3HABATh Ae(UIIUTHI COOCTBEHHBIX
3HaHUN U KOMIIETEHTHOCTEH, MIIAHUPOBATH CBOE PA3BUTHUE;

CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CHTYAIUIO, BOCHPUHHUMATH CTPECCOBYIO CHUTYAIUMIO Kak
BBI30B, TPEOYIOIMUN KOHTPMEpP, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUS U ACUCTBUS, GOPMYIHUPOBATH H
OIICHUBATh PUCKU U MOCIEICTBUS, POPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATHI



Ilo3HaBaTeabHBIE YHuBEpCaJdbHbIC y'{eﬁnble JeHCTBUS

Ba3oBble Jornueckue aeiicTBUA:

BBISIBIISITh U XapaKT€PU30BaTh CYIECTBEHHBIE INPU3HAKM MAaTEMaTHYECKUX OOBEKTOB, MOHITHM,
OTHOLICHUH MEXJy TOHATUSAMH, (OPMYIUPOBATH OIpPENEICHUs] TOHSATHH, YCTAaHABIMBATh
CYIIECTBEHHBIN TPHU3HAK KIACCU(PHUKAIMKA, OCHOBAHUS JJIsI 00OOMIECHHSI U CpAaBHEHHS, KPUTEPUU
MPOBOJIMMOTO  aHAJIM3a;BOCIIPHHUMATh, (opMynupoBaTh H  MpeoOpa3OBHIBATh  CYXACHUS:
YTBEPAUTEIbHBIE U OTPULIATENIbHBIC, CAMHIUYHBIE, YACTHBIC M OOIIHE, YCIOBHBIC,

BBISIBJIATh MaTEeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTUBOpEUHns B (DakTaX, JaHHBIX,
HAOJIOIEHUSAX M YTBEPXKICHUAX, NpPEJIarath KPUTEPUHU Ui BBIABICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUUI;

JieNlaTh  BBIBOJBI C  KCIOJBb30BAaHHMEM 3aKOHOB JIOTUKH, JEIYKTHUBHBIX U HWHAYKTUBHBIX
YMO3AKJIIOYEHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

pa3buparh J0Ka3aTeNbCTBA MAaTEMATUYECKUX YTBEPXKAECHUN (TMpsMble U OT HPOTHUBHOIO),
MIPOBOJIUTH CAMOCTOSITEIbHO HECIIOKHBIE JOKa3aTebCTBA MaTEMAaTUYECKUX (DaKTOB, BBICTpauBaTh
apryMeHTallMI0, TPUBOJANUTH TPUMEPHl U  KOHTPIPUMEpPH], OOOCHOBBIBATH COOCTBEHHBIE
paccyxieHus;

BBIOMpATh CHOCOO pelieHus ydyeOHOW 3ahauu (CpaBHUBATHh HECKOJIBKO BapUaHTOB pEIICHMS,
BbIOMpaTh HanboJIee MOAXOASAIMNN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIEHHBIX KPUTEPUEB).

Bba3oBrble uccienoBaTeabcKue IeHCTBUS:

WCII0JIb30BaTh BOIMPOCH KaK HCCICIOBATEIbCKHH HHCTPYMEHT ITO3HaHUSA, (GOPMYITHPOBATH
BOIPOCHI, (PUKCHPYIONTUE TPOTHBOPEUHE, IPOOIIEMY, CAMOCTOSTEIILHO YCTAHABIIMBATE UCKOMOE U
naHHOe, GOPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATh CBOIO MO3UINIO, MHEHHUE;

MIPOBOJMTH IO CAMOCTOSITCIIBHO COCTABJICHHOMY IUIaHY HECIIOKHBIH 3KCIIEPUMEHT, HEOOJIBIIOE
HCCIICIOBAaHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYeCKOro OOBEKTa, 3aBUCHUMOCTEH
00BEKTOB MEX Ty COOOiA;

CaMOCTOSITCIIBHO  (hOPMYJIUPOBATh OOOOIICHHS W BBIBOJBI 10 pe3yiabTaTaM HPOBEAECHHOTO
HAOJIOJICHUS, WCCIICOBAHUS, OLICHUBATH JOCTOBEPHOCTH IMOJIYYCHHBIX PE3yJbTAaTOB, BHIBOJOB U
0000I11eHHI;

MIPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHE IMPOIECCA, a TAKXKE BBIJIBUTATh IMPEANOJIOKCHHS O €ro
Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pa6ora c nundopmanmeii:

BBISIBIISITH HEIOCTATOYHOCTH U U30BITOYHOCTh MH(POPMALIUH, TaHHBIX, HEOOXOAUMBIX Ui PEIICHUS
3a/1auu;

BBIOMpATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALIUIO Pa3IHUYHBIX
BUJIOB ¥ (POPM TpEACTABICHUS;

BBIOHMpATh (OopMy MpecTaBICHHs] HHPOPMAIIMK U WILTIOCTPUPOBATH pelllaeMble 3a/1a4l CXeMaMH,
JrarpaMmamu, HHOM rpadukoil U uX KOMOMHALIMSIMU;

OLICHUBATh HAA&KHOCTh HMHQPOPMALUU IO KPUTEPUSM, MPEUIOKEHHBIM  YYHUTEIEeM WU
chOpMyITUPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHHKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eliCTBUS:

BOCIPUHUMATh M (OPMYIUPOBATH CY)KJIEHHS B COOTBETCTBUU C YCIOBHUSMM M LIEISIMU OOLIEHUS,
SICHO, TOYHO, TPAMOTHO BBIP2XXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX, J1aBaTh
MIOSICHEHMSI 110 X0y PELICHMs 3a1a4i, KOMMEHTUPOBATh NOJyYEHHBIN PE3yNbTarT;

B X0J1e 00CYX/IeHUS 3aJlaBaTh BOIPOCHI MO CYIIECTBY 00CYX/IaeMOW TeMBbl, TPOOIEMbI, peraeMoi
3a/la4uM, BBICKA3bIBATh WJCH, HALEJICHHBIE HA MOMCK PELICHMs], CONOCTABIISATH CBOM CYKIEHUS C
CYXKJICHUSIMH JPYrUX YYaCTHUKOB Juajiora, oOHapyXHuBaTh pa3jindMe M CXOACTBO MO3UIMH, B
KOPpEKTHOH opme (hopMynHpoBaTh pa3HOTIACHs, CBOU BO3PAKECHUS;

IPEACTABIATh  PE3yAbTaThl PELIEHUS 3aJaud, OKCIIEPUMEHTA, MCCIEIOBAaHUs, IIPOEKTa,
CaMOCTOSTENIHO BBIOMPATh (pOpMaT BHICTYIJICHUS C YYETOM 3a/1a4 MPE3eHTAllMd U 0COOEHHOCTEH
ayIUTOPHH;

MOHUMATh M MCIOJIb30BaTh MPEUMYILECTBAa KOMAHIHON U MHAWBUIYAIbHOM paObOTHI MIPH pEIIEHUH
y4eOHBIX MaTeMaTHYECKHX 33/1a4;



® [PUHUMATh LEJIb COBMECTHOU JCATEIBHOCTH, IUIAHUPOBATH OPTaHU3AIMI0 COBMECTHOW pPabOTHI,
pacmpeensaTh BUIbI padoT, JOTOBapUBATLCS, 00CYKIaTh MPOIECC U Pe3yNIbTaT paboThl, 00001aTh
MHEHHS HECKOJILKUX JIIOJICH;

® y4acTBOBAaTh B TPYMHIOBBIX Gopmax paboThl (00CYkIeHHsI, 0OMEH MHEHUSMH, MO3TOBBIC IIITYPMbI
W JpYyrue), BBINOJHATH CBOI YacTh pabOThl M KOOPAMHHPOBATH CBOM JICHCTBHS C JIPYTUMHU

YjieHaMH KOMAaH/Ibl, OLICHUBATh KAadyeCTBO CBOEr0 BKJIaZa B OOLIMI MPOIYKT MO KPUTEPHUSM,
cOpMYIIMPOBAHHBIM YYaCTHUKAMH B3aMOJCHCTBHSL.
PeryasitTuBHble yHMBepcaJibHbIe YueOHbIe JeliCTBUSA
Camoopranu3zanms:
®  CaMOCTOSATEIbHO COCTABJISTH IIJIaH, AJITOPUTM peIleHus 3aJauu (UM ero 4acTh), BHIOMpPATh CLIOCO0
pereHust ¢ y4éToM HMMEIOIIMXCS PEeCypCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHpPOBATh U
KOPPEKTHPOBATh BAPHAHTHI PEHICHUH ¢ y4ETOM HOBOM MH(pOpPMALIUH.
CaMOKOHTPOJIb, IMOIIHOHAIbHBIH HHTEJLIEKT:
e BJAJETh CHOCOOAMM CaMOIIPOBEPKHM, CAMOKOHTPOJSI Tpoliecca U pe3yabTaTa pelIeHus
MaTeMaTUYEeCKON 3a1a9H;
® [peABHUJETh TPYJHOCTU, KOTOPbIE MOT'YT BOSHUKHYTh IPH PELICHUH 3aJa4ul, BHOCUTh KOPPEKTUBBI
B JIeATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENICTB, HAWJEHHBIX OLIMOOK, BBISBICHHBIX
TPYIHOCTEH;
® OILEHMBATh COOTBETCTBUE PE3y/IbTaTa JEATEIbHOCTU MOCTAaBICHHOMN LIEJTU U YCIOBUSIM, OOBSACHATH
NPUYMHBI  JIOCTHXKEHHUS WM HENOCTIKEHHUS 1IeNM, HaXOJIUTh OLIMOKY, JaBaTh OIICHKY
MIPHUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI

K xonIty oOyuenust B 7 kjacce 00yJaromuics MOTyIUT CIEYIONEe MPEAMETHBIC PE3YIbTaThI:

Yucia 1 BbIYUCICHUSA

BoInonHATh, coyeTast yCcTHbIE U MMCbMEHHBIE TPUEMBI, apupMeTHIeCKHUe AEUCTBUS C pallMOHAIbHBIMU
YHCIaMHU.

Haxonuth 3HaueHUs YMCIOBBIX BBIPAXKEHHUH, NPUMEHATh pPa3HOOOpa3Hble CHOCOOBI M MPHUEMBI
BBIYMCIICHUS 3HAUCHUN JPOOHBIX BHIPAXKEHUH, COepPKAIIUX OOBIKHOBEHHBIE U JeCATUYHBIE APOOU.

[lepexonuTe OT 0HOIN (QOpPMBI 3alUCU uYKceN K ApYyroil (mpeoOpa3oBbIBaTh ACCATUYHYIO JApOOb B
0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO JICCITHYHYIO JIPOOB).

CpaBHUBATH U YIOPSAI0OUYMUBATH PAllMOHAIIbHBIE YHCIA.

OKpyrisTh 4yncia.

BbINoJIHATE NPUKUAKY U OLEHKY pe3yJibTaTa BHIYMCICHUI, OLIEHKY 3HAUEHUN YHCIIOBBIX BBIPAKEHHIA.
BbInoyiHATE AeHCTBUS CO CTENEHSIMU C HAaTYpajlbHBIMU MOKA3aTEIISIMH.

[IpuMeHsTh NPU3HAKU ASTUMOCTH, Pa3NI0KEHNUE HA MHOXKUTENIN HATYPaJbHbIX YUCEL

PemaTtp  mpakTUKO-OpUEHTHUPOBAHHBIC  3a/a4yd,  CBSI3aHHbIE C  OTHOIICHHEM  BEIHYUH,
MPOMOPLUHUOHAIBHOCTBIO BEIHYWH, MPOIEHTAMH, HHTEPIIPETUPOBATh PE3YJIbTaThl PEHICHHs 3a7ad ¢ y4ETOM
OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH PACCMATPUBAEMBIX OOBEKTOB.

AsiredOpanyeckue BbIpaKeHUs!

Hcnonb3oBarh anredpandeckyro TEPMUHOJIOTHIO M CUMBOJUKY, TPUMEHSTh €€ B MPOIECCE OCBOCHUS
y4eOHOro MaTepuana.

Haxonuth 3HaueHus: OyKBEHHBIX BBIPAKEHHH MPH 3aJaHHBIX 3HAUCHUSX MTEPEMEHHBIX.

BrimonHsATs ipeoOpa3zoBaHus 1EI0T0 BRIPAKEHUS B MHOTOWIEH MPUBECHHUEM MOJO0OHBIX ClIaraeMbIX,
PacKpbITHEM CKOOOK.

BbIMONHATE YMHOKEHHE OJHOWIEHa Ha MHOTOWIEH M MHOTOYIeHa Ha MHOTOYJICH, MPUMEHSTh
(dbopMyIbl KBagpaTa CyMMBI M KBaJpaTa pa3HOCTH.

Ocy1iecTBIATh pa3ioKEHNUE MHOTOWICHOB Ha MHOKHUTEIH C TIOMOIIBIO BEIHECEHHUS 32 CKOOKHU 0O0IIIero
MHOKHTETIS, TPYIIHPOBKH CllaraéMbIX, IpUMeHeHUs! GopMyI COKPAIIEHHOTO YMHOXKECHHUS.

[IpumeHsTh MpeoOpa3oBaHMsT MHOTOYJICHOB Ui PEUICHUS Pa3IMYHBIX 3ajad W3 MaTeMaTHKH,
CMEXHBIX MPEMETOB, U3 peaTbHOU MPAKTHKHU.

Hcnonp3oBaTh CBOMCTBA CTENEHEH ¢ HATypalbHBIMH MOKa3aTelsMU IS MPEoOpazoBaHUS
BBIPQKCHUU.

YpaBHeHNs H HEPABEHCTBA



Pemrats nuHENHbIE ypaBHEHUS C OJHOM NEPEMEHHOM, IPUMEHss IPaBUJIA IEPEX0Ja OT UCXOIHOIO
YPaBHEHUS K paBHOCUJILHOMY eMY. IIpoBepsTh, SBISETCS JIM YUCIIO KOPHEM YPABHEHMSL.

[TpumensTh rpaduvyeckue METOIbI IPH PELICHUHN JIMHEWHBIX YpaBHEHHH U X cucteM. [logOupath

IIpUMEPBl Map YHCEN, SBIISIIOIIMXCS PELICHUEM JIMHEHHOTO YpPaBHEHUSI C JIBYMs

IIEPEMEHHBIMU.

CtpouTh B KOOPJMHATHOW IJIOCKOCTH TpadUK JIMHEHHOTO ypaBHEHHS C JBYMS IEPEMEHHBIMU,
M0JIb3YSICh TpaMKOM, IPUBOJUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemats cucteMsl IBYX JIMHEHHBIX YpaBHEHUH C IBYMs IEPEMEHHBIMU, B TOM YUCIIE TPapUUECKU.

CocTaBiTh M pellaTh JMHEWHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX YPaBHEHUU IO YCIIOBHUIO
3a/1a4y, UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/1a4y IIOJIyYE€HHBIN PE3YJIbTAT.

DOyHKUMA

N300paxaTh Ha KOOPAMHATHON MPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJlaHHBIM KOOpAMHATAaM, JIy4H,
OTPE3KH, UHTEPBAJIbI, 3AIIUCHIBATh YHNCIOBbIE MPOMEKYTKH HA aIre0panyeckoM s3bIKe.

OTtmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKHM MO 3aJaHHBIM KOOpAMHATaM, CTPOUTH TpapUuKu
nuHeHbIX QyHKUuuid. CTpouts rpaduk QyHKIUYU y = [X|.

OnuceiBaTh ¢ NIOMOIIbIO GYHKIINN W3BECTHBIE 3aBUCUMOCTH MEX1Y BEIMUYMHAMU: CKOPOCTh, BpEMS,
paccTosiHue, 1ieHa, KOJIMYECTBO, CTOUMOCTb, IPOU3BOIUTENIBHOCTD, BpeMs, 00bEM pabOThI.

Haxoauts 3HaueHne GyHKIMHU 110 3HAUEHUIO €€ apryMeHTa.

[Tonumare rpaduyeckuit crnoco0 TMpeACTaBleHUss MW aHaimu3a WHGOpMAIMM, U3BJIEKaTh U
MHTEPIPETUPOBATH MHPOPMAIINIO U3 TpahUKOB pealbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K xonIy oOyuenus B 8 ki1acce 00yJaromuiics MOIyIUT CISIYIONUE TPEIMETHBIE PE3YIIbTaThI:

Yucaa v BbIYUCICHUS

Hcnonp30BaTh HavaapHbIE MPEICTABICHUS O MHOYKECTBE JCHCTBUTENBHBIX YUCEN JUISl CPAaBHEHUS,
OKPYTJICHUS U BBIYUCIIEHUH, N300pakaTh AEMCTBUTEIbHBIE YHCIIA TOYKAMHU Ha KOOPAWHATHON TIPSIMOM.

[IpumensaTh mOHATHE apU(METUYECKOrOo KBAJPAaTHOTO KOPHS, HAXOJIUTh KBAaJpaTHbIE KOPHU,
UCIOJb3ysl NPHU HEOOXOAMMOCTH KalbKYJSATODP, BBINOJHSATH MPEOOpa3OBaHUs BBIPAXKEHUH, COAEpKAIIUX
KBaJIpaTHbIE KOPHH, UCTIOJIb3Ys] CBOMCTBA KOPHEM.

Hcnonp30Bath 3amucy OOJIBIIMX M MAJIbIX YUCEIl ¢ IOMOIIBIO JECATUYHBIX ApoOeil 1 cTeneHel ynucia
10.

AsredOpanyeckue BbIpaKeHUs!

[IpuMeHATh NMOHATHE CTENEHU C LENbIM I0Ka3aTeJIeM, BBINOJHATh NPeoOpa3oBaHUS BBIPAKEHUM,
COJZIEpKalIUX CTEIICHU C LIEJIBIM ITOKA3aTeIIEM.

BBINONHATE TOXJECTBEHHBbIE NPEOOpa30BaHMs PALMOHAIBHBIX BBIPAXKEHUH Ha OCHOBE IpaBHII
NeWCTBUI HaJl MHOTOYJIEHAMH U alredpanyecKuMU JpoOsSMH.

PacknaapiBaTh KBaJipaTHBIN TPEXUICH HA MHOKHUTEIH.

[IpuMeHnsaTH IpeoOpazoBaHUs BEIPAXKEHUH JUIs PELICHUs Pa3JIMYHbIX 33124 U3 MaTEMAaTUKH, CMEXHBIX
IIPEIMETOB, U3 PEabHON IIPAKTUKHU.

YpaBHeHNns U HEPABEHCTBA

Pemare nuHEiHblE, KBaJpaTHbIE YPAaBHEHMsS W pallMOHAJIbHBIE YPABHEHMsI, CBOJALLUECS K HHUM,
CUCTEMBI JIBYX YPABHEHHU C JBYMs IEPEMEHHBIMU.

[IpoBoauTe NpOCTEHIIME HCCIECNOBAHUS YPABHEHMM M CUCTEM YPAaBHEHUH, B TOM 4HCIE C
IpUMEHEHHEeM TIpadUuecKux MpeJcTaBiIeHui (yCcTaHaBiIMBaTh, HMEET JM YypaBHEHHWE WM CHCTeMa
YpaBHEHUH PELIeHUs, €CIIU UMEET, TO CKOJIBKO, U ITpoyee).

IlepexoauTe OT cioBecHOM (OPMYIMPOBKM 3amauu K e€ anredpanyeckod MOJIETH C IMOMOIIBIO
COCTaBJICHUSl ypaBHEHHUS WJIM CHCTEMBbl YPAaBHEHHH, MHTEPIPETHUPOBATh B COOTBETCTBHUM C KOHTEKCTOM
3aJ1a4M MOJTY4YEHHBIN pe3yJbTar.

IIpuMeHATH CBOMCTBA UHMCIIOBBIX HEPABEHCTB JJIs CPABHEHMs, OLEHKH, pelaTh JIMHEHHbBIE
HEpaBEHCTBA C OJHOM MNEpeMEHHON W MX CHUCTEMbI, JaBaTh TIpaUUYEcKyl0 MIUIIOCTPALUI0 MHOXKECTBA
pELIEHN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUMA

[lonuMaTh M HCHOJB30BATh (YHKUMOHAJIBHBIE TOHATHA U S3BIK (TEPMUHBI, CUMBOJHMYECKHUE
0003HaueHMsT), ONPEEIATh 3HauUeHHe (PYHKIMU MO 3HAYCHHUIO apTyMEHTa, ONpeeNsaTh CBOMCTBAa (pyHKIMU
o e€ rpaduxky.

CtpouTth rpadMKu 371€MEHTapHBIX 3)YHKL[I/II71 BUJIA!

y=k/x,y=x2,y=x3,y = |X|, Yy = VX, onuCBIBaTh CBOWCTBA YNCIOBOH (pyHKIMH 1O €€ rpaduKy.

K koHIy oOy4yeHus B 9 kjacce 00ydaromunics HOTYUUT CIEAYIOUINE PEIMETHbBIE Pe3yIbTaThl:



Yucaa 1 BbIYUCIEHHUS

CpaBHUBATh U YIIOPSAA0YMBATh PAlMOHAIBHBIE U HPPALIMOHATILHBIE YHCIIA.

Brimonnate apupmeTnyeckre JeUCTBUS ¢ PAMOHAIBHBIMYA YHCIAMHU, COUETasi YCTHBIE M MMChbMEHHBIE
MPUEMBI, BBITIOJIHSTH BBIYUCICHUS C HPPALMOHAIIBHBIMU YU CIIAMU.

Haxoauth 3HaueHUs CTENEHEN ¢ LIEJIbIMU 0KA3aTENsIMU U KOPHEH, BBIYMCIIATH 3HAUEHHSI YUCIIOBBIX
BBIPQKCHUN.

OxpyryiaTh JEMCTBUTENbHBIE YKCIIA, BBINOJHATh NPUKUIKY pE3yJbTaTa BBIYMCIECHUHN, OLEHKY
YHCJIOBBIX BBIPAXKEHUH.

YpaBHeHus1 U HEpaBeHCTBA

Pemrare nuHeiiHbIC U KBaJpaTHBIE YPAaBHEHHS, YPAaBHEHUS, CBOSIINECS K HUM, IPOCTEHUIIIE APOOHO-
palyoHaIbHbIE ypaBHEHUS.

Pemrate cuctemsel ABYX JIMHEHHBIX YPABHEHUN C ABYMs IIEPEMEHHBIMU U CUCTEMBI [IBYX YPaBHECHHM, B
KOTOPBIX OJTHO YpaBHEHUE HE SBISETCS IUHEHHBIM.

Pemats TexcToBBIE 3a/auM alredpanvyeckuM CrocoOOM C TMOMOIIBbIO COCTaBJIEHUS ypaBHEHHUS WM
CUCTEMBI JBYX YPaBHEHHM ¢ IByMs IEPEMEHHBIMU.

[IpoBoaMTE NPOCTEHIINE UCCIENOBAHMUS YPAaBHEHWW M CHCTEM YPAaBHEHHH, B TOM 4YHUCIE C
MPpUMEHEHHEM Tpa@UuecKux MpeicTaBieHu (ycTaHaBIMBaTh, WMEET JIM ypaBHEHUE WIH CUCTEMaA
YpaBHEHUH pellIeHus], €CIIU UMEET, TO CKOJIbKO, U IPOYEe).

Pemarp nuHeliHble HepaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pa)kaTh pellIeHHE HEPaBEHCTB Ha
YHUCJIOBOW MPSMOM, 3alMChIBATH PELIEHUE C IIOMOIIBI0 CHMBOJIOB.

Pemars cucreMbl IMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOIIME KBaJApaTHOE
HEPaBEHCTBO, M300pa)kaTh PEIICHHWE CHCTEMbl HEPABEHCTB Ha YMCJIOBOM MPSAMOIL, 3alIMCHIBATH PEIICHHE C
MTOMOIIBI0 CHUMBOJIOB.

Hcnonb30BaTh HEPaBEHCTBA IPU PELLICHUH Pa3IMYHBIX 3aa4.

DOyHKIMU

PacnoznaBate (QyHKIMM M3y4eHHBIX BHIOB. I[loKa3plBaTh CXEMAaTHYECKM pACMOJIOKEHHE Ha
KOOPAMHATHOM TIockoCcTH rpadukoB GyHknmii Buma: Y = kX, y =kx + b,y =k/x,y=ax2 +bx+c,y=x3,y
=X, Y = |X|, B 3aBHCHMOCTH OT 3HaYeHMIT KOSDDUIIMEHTOB, OTUCHIBATH CBOMCTBA (DYHKIIHIL.

Ctpouth 1 M300pakaTh CXEMAaTUYECKU TpaUKHM KBAaJPaTUYHBIX (DYHKIMI, OMHUCHIBaTH CBOWCTBA
KBaJpaTUYHBIX (PYHKIHI 10 UX Tpadukam.

Pacrnio3HaBath kBaapaTHUHYIO (QYHKLHUIO IO (hopMyJie, IPUBOAUTE IPUMEPHI KBAJIPATUYHBIX (QYHKIUI
U3 peaJbHOM KU3HU, (PU3UKH, TEOMETPUH.

YucioBble MOCIEI0BATEIbHOCTH M MIPOIPECCHHU

Pacrnio3HaBath apupMeTHUYECKYIO U T€OMETPHUECKYIO IPOIPECCUN TIPU Pa3HbIX CIIOcOo0aX 3aJaHusl.

BbINONHATE  BBIUMCIEHUS C  MCHOJb30BaHMEM (opMyl N-ro  WieHa apupMETHYECKOH WU
TrE€OMETPUYECKOMN IPOTPECCUM, CyMMBI IIEPBBIX N YWICHOB.

N3006pakaTh 4ieHbl NOCIEI0BATENBHOCTH TOYKAMH Ha KOOPAUHATHOM IJIOCKOCTH.

Pemats 3anauu, cBsI3aHHBIE ¢ YACIOBBIMU I0CIIEI0BATENBHOCTMY, B TOM YHCJIE 3a/1a44 U3 pEalbHON
KHU3HU (C UCIIOJIb30BAaHUEM KAJIbKYJIATOPA, LU(POBBIX TEXHOJIOTHH).

«KoppekunoHHo-pa3BuBaoiue pe3yabTaTbl»:

e PasButHe cIOCOOHOCTH yIEpKUBATh aJITOPUTM U3 3—5 IIAroB MpH PEUICHUH YPABHEHUH.

e dopmupoBaHNE HABBIKA CAMOKOHTPOJIS Uepe3 CBEPKY PEILISHHUs C TOTOBOH MOIIAaroBO MHCTPYKIUEH
(omopHO¥ cxemoii).

e Ilpeononenue Bepbammu3Ma B MaTeMAaTHUECKUX MOHATHIX (YICHUK HE MPOCTO 3ayIMBAECT
ompenenenue GyHKIUU, & COOTHOCHUT €ro ¢ rpadukoM 1 TabIuIeil 3HaUeHU ).



TEMATHYECKOE IINTAHUPOBAHMUE

7 KJIIACC
KosuyecTBo yacos DJIEKTPOHHbIE Yuer paboueii
Ne HanmeHoBaHMe pa3/iesioB U TeM (uudposbie) NPOrpaMmbl
KoHnTtpoabHbie
n/m | MmporpaMmel Bcero 5 o0pa3oBare/ibHbIE pocnutanus (PIIB),
Pa0OTRI pecypchbl KO/l M3 MOJYJIfl
nporpammsl 3.4.
Yucna v Beruncnenus. PaimonanpHbie bubnuotexa [JOK 123 41,5355 513
1 25 1 _ 5.17,6.1,6.2,5.1,5.2, 5.3,
1,2,3,41,53,55,56,6.1
bubnuoreka [JOK P
6.2,5.1,5.2,53,5.11, 5.12,
2 AJITCOPAHICCKHE BEIPWKCHHA 27 1 https://m.eds00.ru/7f415b90 | 515 516
1,2,3,42,52,53, 5.6,
3 VpaBHEHUS U HEPABEHCTBA 20 1 BH6H_HOTeKa HOK 5.13,5.15,6.1,6.2,5.1,5.2,
1,2,3,42,54,5.6,518
bu6moreka [IOK DRSO s
6.1,6.2,5.1,5.2,5.3, 511,
4 Koopaunats! u rpaduxu. @yHkuuu 24 1 hitps://m.eds00.rU/7f415090 | o1y ie oo
1,2,3,41,53,55,56
bu6mmoreka [IOK L T o,
5.16,6.1,6.2,5.1,5.2,5.3,
> Tostopenne n obobmenme 0 . https://m.eds00.ru/7f415b90 | 511 512 515
OBHLIEE KOJIMYECTBO YACOB I10 102 5
[TPOI'PAMME



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 KJIACC

KoaunyecTBo yacos DJIEKTPOHHbIE Yuer padoueii
Ne HaumeHoBaHue pa3iesioB U TeM K (m¢posbie) NPOrpaMMbI BOCIUTAHUS
I/l | NporpaMmmbl Bceero 0; TPOTLHBIC o0pa3oBaTe/IbHbIE (PIIB), kox u3 Moayast
PabOTRI pecypcsl nporpammsi 3.4.
1,2,3,41,53,55,5.13,5.17,6.1
bubmmorexa [IOK e e e et mn e
6.2,5.1,5.2,53,5.11,5.12, 5.15,
1 UYucna n Berunciienns. KBagparusle KOpHU 15 https://m.edsoo.ru/7f417af8 | ¢ 15
9 Uucna u Beruncnenus. CTeneHb ¢ HeIbIM 5 bubnuotexa [JOK 1,2,3,41,53,55,56,6.1,6.2,
MoKa3zaTesieM https://m.edsoo.ru/7f417afg | 51.5253,511,512,5.15,5.16
3 Anrebpandeckue BbIpaKEHUSI. 5 1 bubnuoreka [JOK ‘15 12 632452155225533556£l: '12'15'
KBajpaTHbIii TpEXWIEH https://m.edsoo.ru/7f417af8 | 515515
4 AnreOpanyecKue BIPaKECHHS. 15 1 bubmmoreka IIOK 1,2,3,42,54,56,5.18,6.1,62,
AnreGpandeckas 1po0b https://m.edsoo.ru/7f417afg | 51.5253511,512,515,5.16
5 VYpaBuenus u HepaBeHCTBA. KBagpaTHbie 15 1 bubanoreka LIOK 1,2,3,41,53,55,56,5.16,6.1,
ypaBHEHHs https://m.edsoo.ru/7f417af8 | 6-2.5.1,5.2,5.3,5.11,5.12,5.15
6 YpaBHenus u HepaBeHCTBA. CUCTEMBI 13 bubnuorexa [JOK (13’22’53’14'52’25'54’35'56’&'150’12'158’12'1’
ypaBHEHHUH https://m.edsoo.ru/7f417af8 | -,
1,2,3,41,53,55,5.13,517,6.1
bu6mmoreka [IOK e e
6.2,5.1,5.2,53,511,5.12, 5.15,
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.eds00.ru/7f417af8 | oo
bubnuoreka [JOK 1,2,3,4.2,54,5.6,5.18, 6.1, 6.2,
8 ©YHKUHH. OCHOBHBIE NOHATHA 5 https://m.edsoo.ru/7f417afg | 51.52.53,511,5.12,5.15, 516
1,2,3,4.1,53,55,556,5.10,6.1
bubnuorexa [JOK e e Eo Eat En Ean
6.2,5.1,5.2,5.3,5.11, 5.12, 5.15,
9 Dyriumn. THCIOBIC PyHKUHH 9 https://m.edsoo.ru/7f417af8 | 44
1,2,3,4.2,54,56,5.10,5.18, 6.1
bubmuorexa [JOK e e e et EAn EaE
6.2,5.1,5.2,5.3,5.11, 5.12, 5.15,
10 TosToperne 1 0Go0uierHe 6 1 https://m.edsoo.ru/7f417af8 | 44
OBLIEE KOJIMYECTBO HACOB I1O 102 5
I[TPOI'PAMME



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
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9 KUIIACC

KoanyecTBo yacos DJIEKTPOHHbIE Yuer padoueii
Ne HaumeHnoBaHue pa3/iesioB 1 TeM (uudposbie) NporpamMmslI
KoHTpoabHbie
/1 | MPOrpamMmbl Bceero 6 o0pa3oBaTe/IbHbIE BocnuTanus (PIIB), kox
PabOTRI pecypchbl U3 MOJYJIsl IPOrPaMMblI
3.4.
1 Uucna v Beruncnenus. [[eicTBUTenbHbIE 9 bubnuotexa [JOK (13‘ 22‘53‘1451'2553'3555‘1&13'153'12'157 ‘165'1'
qncra https://m.edsoo.ru/7f419d08 | -,
) YpaBHEHHUsI 1 HEPABEHCTBA. Y PaBHEHHUS C 14 1 bu6mmoreka [IOK 1,2,3,41,53,55,56,6.1,6.2,
OJIHO TIepeMeHHON https://m.eds00.ru/7f419d08 | ©51.52.53,511,5.12,5.15, 516
3 VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI 14 1 bubnuoreka [JOK 2125 36'.411'26:'25'.5'35';'652'1; 1
ypaBHeHI/H\/’I httDS//medSOOI’U/7f419d08 5.12: 5-1:51 5.;[6 l l l ‘
Bu6mmoreka [JOK 1,2,3,4.2,5.4,56, 518, 6.1, 6.2
4 VYpaBueHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edso0.ru/7f419d08 | 5152 53,511,512 515,516
bu6moreka [IOK 1,2,3,41,53,55,5.6,5.16, 6.1,
> DyHKuH 16 ! https://m.eds00.ru/7f419d0g | 62515253511, 512,515
1,2,3,42,54,56,5.10, 518
bu6moreka [IOK e e e e e
6.1,6.2,5.1,5.2,53,5.11, 5.12,
6 YuciioBbIE MIOCIEN0BATEILHOCTH 15 1 https://m.edsoo.ru/7§419d08 b
[ToBTOpEeHME, 0000IICHNE, CHCTEMATH3 AU bu6moreka [IOK 1,23 41,53 55513 517
7 . 18 1 6.1,62,51,5253,5.11,512,
3HaHH https://m.eds00.ru/7f419d08 | ;5 516
OBLIEE KOJIMYECTBO YACOB I10 102 6
[TPOI'PAMME
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IMPOBEPAEMBIE TPEEOBAHUS K PE3YJIbTATAM OCBOEHUS OCHOBHOU
OBPA3OBATEJIbHOM ITPOT PAMMBI

7 KJIACC
Ko .
IDOBEDSIEMOL0 IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThl 0CBOEHUS] OCHOBHOI
poBep o0pa3oBaTe/IbHON NPOrpaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHusA
pe3yJbTara
1 Hucna 1 BBIYUCIICHUS
11 BomonHsTh, coueras yCTHbIE M NHUCbMEHHbIE NpUEMBI, apuMETHUYECKHUE
' JENCTBUS C pallMOHAJIbHBIMU YHCIIAMU
Haxomure 3HadueHHsT 4YMCIOBBIX BBIP@XEHUN, NPUMEHITH pa3zHOOOpa3HbIE
12 CrocoObI ¥ MPUEMBI BHIYUCIICHUS 3HAUEHUN JPOOHBIX BBIPAXKEHUM, COIEepIKALINX
OOBIKHOBEHHBIE U JIECITUYHBIE IPOOU
[lepexonute OT oaHON (opMbl 3amucu yucesn K Apyroil (mpeoOpa3oBbIBATh
13 NECSITUUHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JCCATUIHYIO IPOOb)
14 CpaBHMBATh U YIOPSIOYMBATH PAllUOHAIBHBIE YHCIIA
15 OKpyrisTe yncna
BbINONHATE MPUKUAKY U OLEHKY pe3y/ibTaTa BBIYMCIEHUH, OLEHKY 3HaYeHH
1.6 YHUCIIOBBIX BbIpaK€HUH. BBIMOIHATH AEUCTBUSA CO CTENEHSMHU C HATypalbHBIMH
MoKa3aTensiMu
17 [IpuMeHsTh NpU3HAKKU JEIMMOCTH, PAa3IoKEHHE Ha MHOXHUTEIU HATypalbHBIX
' YHCEI
PemaTth npakTUKO-OpUEHTHPOBAHHBIE 3aJaud, CBS3aHHBIE C OTHOLIEHUEM
18 BEJIMYMH, NPOMNOPIUOHATBLHOCTBIO BEJIWYHH, MPOLEHTAMH, WHTEPIPETHPOBATh
' pe3yNbTaThl pElIeHUs 33/a4y C Y4ETOM OTpaHHuYEHHI, CBSI3aHHBIX CO CBOMCTBaAMU
paccMaTrpuBaeMbIX 0OBEKTOB
2 AnreOpanvecKkre BEIPOKECHUS
91 Hcnonb3oBarh anreOpanyecKkyr0 TEPMHUHOJOTHIO U CUMBOJIUKY, IPUMEHSTH €€ B
' Ipolecce OCBOEHHs yueOHOro MaTrepualia
59 Haxomute 3HaueHus: OyKBEHHBIX BBIPOKEHHH TMpU 3aJaHHBIX 3HAUYEHUSX
' IIEPEMEHHBIX
23 BoinonuaTe mpeoOpazoBaHus 1EJIOTO BBIPAKEHUS B MHOTOUJICH MPHUBEACHUEM
' MOI0OHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK
24 BoInosHAT, yMHOKEHHE OTHOUJICHA HA MHOTOYJICH U MHOTOYJIEHA HA MHOTOYJICH,
' IPUMEHSTh (OPMYIIBI KBaJpaTa CyMMBbI M KBaJpaTa pa3HOCTH
OcymiecTBIATh  pa3iokKEHHUE MHOTOUWIEHOB Ha MHOXHUTEIU C TOMOIIBIO
2.5 BBIHECEHHMsI 3a CKOOKHM OOIIEero MHOXMTENs, TPYNIUPOBKH CJlaraeMslx,
npUMeHeHHs (GOPMYIT COKPAIIEHHOTO YMHOKEHUS
26 [IpumeHnsaTh npeoOpa3zoBaHMs MHOTOWICHOB JUIsl PELICHHs Pa3IMYHbIX 3a/1a4 U3
' MaTEMaTHKH, CMEKHBIX IPEAMETOB, U3 PEATbHOU IPAKTUKU
57 Hcnonp3oBath CBOMCTBA CTENEHEH C HAaTypalbHBIMM  IIOKa3aTENsAMU IS
' npeoOpa30BaHus BbIPAKEHHH
3 VYpaBHEHMS U HEPABEHCTBA
31 PemaTte nuHENHbIE ypaBHEHHsS C OJHON NEPEMEHHOW, NPUMEHAS NpaBUiIa
' IIepexo/ia OT UCXOJHOTO YpaBHEHUS K paBHOCWIBHOMY emy. [IpoBepsTs, sBiseTcs




JIY YMCJIO KOPHEM YpaBHEHHS
3.9 [IpumensTh rpaduveckue METOMAbI MPU PELICHUH JHUHEWHBIX YPaBHEHHHA U HUX
' CUCTEM
33 [ToxpOupath mpuUMepHI map YKUce, SBISIONUXCS PEIICHUEM JIMHEHHOTO YPaBHCHHUS
' C ABYMsI IEPEMEHHBIMH
3.4 CtpouTh B KOOPAMHATHOH IJIOCKOCTH TpadUK JIMHEHHOTO YPaBHECHHUS C JBYMS
' NePEMEHHBIMU; TI0JIb3YACh TpaUKOM, PUBOJUTH IPUMEPHI PEIICHUS YPaBHEHUS
35 Pemrate cuctembl ABYX JIMHEWHBIX YPAaBHEHHM C JBYMSI MEPEMEHHBIMHU, B TOM
' quclie TpaduIecKu
CocTaBisTh U pelarh JUHEHHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX YpaBHEHUN
3.6 M0 YCJIOBHUIO 3aJlayd, MHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJlay
TOJTyYCHHBIN pe3yinbTaT
4 Koopaunats! u rpaduxu. @yHkuun
N3obpaxaTe Ha KOOPAWHATHOW MPSMOW TOYKH, COOTBETCTBYIOUIME 3aJaHHBIM
4.1 KOOpAMHATaM, JIydd, OTPE3KU, UHTEPBAJbI, 3alUCHIBATh YUCIIOBBIC MPOMEXKYTKU
Ha anreOpandecKoM s3bIKe
4.2 OTMeuaTh B KOOPJIMHATHOM TIJIOCKOCTH TOYKH TI0 33JJaHHBIM KOOPAUHATAM
4.3 CtpouTts rpaduxu tuHEHHBIX GyHKIUH. CTpouTh rpaduk GyHKIumn Yy = [X|
OnuchIBaTh € MOMOIIBIO (DYHKITUN W3BECTHBIC 3aBUCUMOCTH MEXK/Ty BETMUYNHAMU:
4.4 CKOPOCTb, BpeMs, paccrosiHue, LIEHY, KOJIMYECTBO, CTOMMOCTb,
MIPOU3BOIUTEIBLHOCTD, BpeMsi, 00bEM paboThI
4.5 Haxomuth 3HaYeHNE PYHKIMH 110 3HAYCHUIO €€ apryMeHTa
[Tonnmate rpaduveckuii crmoco® TPEACTABICHHUS M aHaiIM3a WHOOPMAIIHH,
4.6 W3BJIEKaTh M UHTEPIPETHPOBaTh HHPOPMAIUIO U3 Tpa@UKOB peaTbHBIX
MPOLECCOB M 3aBUCUMOCTEM
8 KJIACC
Kon .
DOBEDAEMOLo IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
poBep o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus
pe3yJbTara
1 Yucna v BbIYMCIICHUS
Hcnonb3oBaTh HaYanbHbIE MIPEACTABICHHS O MHOKECTBE JCHCTBUTEIBHBIX YHCEI
11 JUIS CPAaBHEHUS1, OKPYTJICHHS U BBIYUCICHUHN, N300pakaTh IEHCTBUTENIbHbIE YUCIIa
TOYKaMHU Ha KOOPAMHATHON MPSAMOi
[IpumeHsaTh mNOHATHE apU(PMETUYECKOTO KBAJIPATHOTO KOPHS, HAXOIHUTh
12 KBaJI[paTHbIE KOPHH, HCIIOJIb3YSl MPU HEOOXOTUMOCTU KAIbKYJISTOP, BBITIOIHSTH
' npeoOpa3oBaHus BBIPAKEHUM, COJCpXKAIIMX KBaJApaTHbIE KOPHHU, HCIOIb3Ys
CBOICTBa KOpHEM
13 Hcnonb3oBath 3amnucy OOMBIINX U MATIBIX YHUCEN C TOMOIIBIO JECSITUUHBIX ApO0Oeit
' u creneHe yucna 10
2 AnreOpandeckuie BhIpasKeHUs
21 [IpuMeHsATP  MOHATHME  CTENEHM C  LENbIM  [IOKa3aTeleM,  BBINOJHSATh
' npeoOpa3oBaHUs BIPAKEHUI, COAEPIKALTUX CTENIEHH C I[EIbIM MTOKa3aTeeM
29 BrITONHATE TOXKAECTBEHHBIE MpeoOpa3oBaHus palliOHATBHBIX BBIPAKEHUN Ha
' OCHOBE MIPaBWJI ACHCTBUI HAJ MHOTOWICHAMH U anreOpandecKuMu ApoOsIMu
2.3 PacknanpiBath KBagpaTHBIM TPEXUIEH HA MHOKHUTEIN




24 [TpumensTh npeoOpa3oBaHMsl BBIPAKEHUH Ul PEIICHUS pa3iMyHBIX 3a7ad U3
' MaTeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIbHOM ITPaKTUKU
3 YpaBHEHUS U HEPABEHCTBA
31 PemaTts nuHeElHblE, KBaJpaTHbIE YpPaBHEHHsS U palMOHAJIbHBIE ypaBHEHUS,
' CBOJSIILIMECS] K HUM, CUCTEMBI IBYX YpaBHEHUH C IByMsI IEpEMEHHBIMU
[IpoBOAUTE MPOCTENIINE UCCIEIOBAHNS YPABHEHUN U CUCTEM YPaBHEHHI, B TOM
3.2 yyclie ¢ IPUMEHEHUEM IpaduyecKuX MpeJCTaBlIeHUN (ycTaHaBIUBaTh, UMEET JIU
' YpPaBHEHUE WJIM CHUCTEMA YPAaBHEHMH pEIIEHHUS, €CIIM HUMEET, TO CKOJbKO, U
npoyee)
[lepexonuTh OT cioBecHOM (POPMYIMPOBKU 3a7auu K €€ aareOpanyeckoil Moaeau
33 C TIOMOIIBIO  COCTaBJIEHUS  YpaBHEHHUS  WJIM  CUCTEMbl  ypaBHEHHI,
' MHTEPIPETUPOBATE B COOTBETCTBUM C KOHTEKCTOM 3a/laud  IOJyYEHHbIN
pe3yabTaT
[IpumeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB JJIi CPAaBHEHUS, OLICHKH, PELIaTh
3.4 JUHEHHBIE HEpPAaBEHCTBA C OJHOM IEPEMEHHOW M HX CHCTEMBI, J1aBaTh
' rpauyecKkyro WUIIOCTPAIlMI0 MHOYKECTBA PEIICHUH HEpPaBEHCTBA, CHUCTEMBbI
HEPaBEHCTB
4 D yHKITUN
[lonumath M HCHOJIB30BAaTh (PYHKIUMOHAIBHBIE TOHATHUS U S3bIK (TEPMUHBL,
4.1 CUMBOJINYECKHE O0O03HAUEHUs), ONPENENATh 3HAYeHHEe (DYHKIUU MO 3HAUYEHUIO
apryMeHTa, OonpeAessaTh CBOMCTBA (PyHKIUH 1O €€ rpaduKy
Crpouts rpaduku 51eMeHTapHbIX QYHKIUI BUA:
4.2 y =_ y=k/X, y=x% y=X3 y=|X|, onuchIBaTh CBOWCTBA YHCIOBON PYHKIHH IO €&
X
rpaduky
9 KJIACC
Kon .
HpoBepsieMoro IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOIM
P o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus
pe3yJbTara
1 Yucna ¥ BEIYMCICHUS
11 CpaBHUBATH U yNOPSAA0YUBATH PALMOHAIBHBIE U HPPALMOHAIBHBIE YACIIA
BeimonHaTe apupmernyeckue IeHCTBUS C pallOHAIBHBIMU YHUCIAMH, cOYeTast
1.2 YCTHBIE Y IUCbMEHHBIE IPUEMBI, BBIIIOJIHATH BBIUUCIICHUS C UPPALMOHATIBHBIMU
YHCIIaMU
13 Haxonuts 3Ha4eHUs CTENEHEN ¢ LENbIMU MIOKA3aTENAMU U KOPHEH, BBIUUCIISATD
' 3HAYEHUS YUCIIOBBIX BBIPAKEHUN
14 OkpyriATp  JCHCTBUTENBHBIE YWCJA, BBINOJHATH INPUKUAKY pe3yibTaTa
' BBIUYHCIIEHHH, OLICHKY YHCIIOBBIX BBIPA)KCHUN
2 YpaBHEHMS U HEPABEHCTBA
21 PemaTs JInHENHBIE U KBaJpaTHbIE YPABHEHUS, yPABHEHUS, CBOJAIIMECS K HAM,
' npocTelme ApoOHO-pallMOHAIbHbBIE YPaBHEHUS
29 Pemarps cuctempl ABYX JMHEMHBIX ypaBHEHUN C ABYMS IEPEMEHHBIMH H
' CUCTEMBI JBYX YPaBHEHMI, B KOTOPBIX OJTHO YPABHEHHUE HE SBIISIETCSA JTMHEUHBIM
53 Pemath  TekcToBble 3ajauM  aIreOpaMvecKMM  CIOCOOOM € TOMOIIBIO
' COCTAaBJICHUS YPABHEHMSI MJIM CUCTEMBI ABYX YPAaBHEHMH C ABYMS IEPEMEHHBIMU
2.4 [IpoBoauTh NpocCTENLINE NCCIIETOBAHUS YPABHEHUI U CUCTEM ypaBHEHUH, B TOM




qucrie ¢ NpUMEHeHWeM  rpaduueckux — MpeicTaBlieHHd  (Hampumep,
YCTaHaBJIMBATb, UMCCT JIM YPABHCHUC UJIX CUCTCMA ypaBHCHI/Iﬁ pemicHus, €Clin
HMEET, TO CKOJIHKO)

Pemate nMHEHiHBIE HEpPaBEHCTBA, KBAJApAaTHbIE HEPABEHCTBA, H300pakaTh

2.5 pellleHre HEPABEHCTB HA YMCIIOBOM MPSMOM, 3alUChIBaTh PEIIEHUE C TOMOILIBIO
CHUMBOJIOB
Pemath cuctembl TUHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAOLINE
2.6 KBaJI[paTHOE HEPaBEHCTBO, H300pa)kaThb PpELICHWE CHUCTEMbl HEPABEHCTB Ha
YHCIIOBOM MPSAMOM, 3aMUCHIBATh PEIICHHUE C TIOMOILIBIO CHUMBOJIOB
2.7 Wcnonb30BaTh HEPaBEHCTBA IPU PELLICHUH PA3IMYHBIX 3a7a4
3 OyHKIMN
Pacno3naBate (QyHKIMM M3y4eHHBIX BUAOB. lloka3blBaTh cXxeMaTH4ecKu
31 pacIoioKEeHUEe Ha KOOPMHATHOW IJIOCKOCTH rpadukoB (yHKImid Buma: Y=KX,
y=kx+b, y=k/x, y=ax?+bx+c, B 3aBucuMocTH OT 3Ha4eHUIl KOI)DHUIUEHTOB,
OTIMCHIBATh CBOMCTBA (DyHKIUI
3.2 [loka3piBaTh cXeMaTUYECKU pACHOJIOKEHHE Ha KOOPAMHATHOM IJIOCKOCTH
' rpaduxoB QpyHkuui Buga y = VX, y = |X| 1 onuchIBaTh CBOWCTBA (DYHKIIHI
33 Crpouth M H300paxkaThb CXEMAaTUYECKH TpaduKd KBaJIpaTUYHBIX (DYHKIUH,
' OTHCHIBAaTh CBOMCTBA KBaIpaTUUHBIX (DYHKIIHH 10 MX rpadukam
3.4 PacrioznaBate kBajgpaTuuHylo (QyHKLHIO 1O (GOpMyse, MPUBOIUTH IPUMEPHI
' KBaJIpaTUUHBIX QYHKIUI U3 pealbHO! KU3HU, PU3UKH, TEOMETPUHN
4 Apudmernueckas 1 reOMETpUIECKast IPOrPEeCCUr
Pacnio3HaBate apu(MeTHUECKyI0O U T€OMETPUUECKYIO IPOTPECCUU MPU Pa3HBIX
41 cnoco0ax 3agaHus
BbImONHATE  BBIUMCICHHA € HUCHOJB30BaHUMEM  GOpMya N-To  wieHa
4.2 apuMETUYECKON U TEOMETPUUECKON TTPOTPECCHI, CYMMBI TIEPBBIX N YICHOB
N300paxare 4iaeHbl MOCIENOBAaTEIbHOCTH TOYKAMH HAa  KOOPAMHATHOM
4.3 INIOCKOCTH
Pemate 3agauu, CB3aHHbBIE C YUCIOBBIMU IOCIIE0BATEIBHOCTAMH, B TOM YHCIIE
4.4 3aJaud U3 peaJbHON KHU3HM (C MCIIOJIB30BAaHMEM KaJbKYJIATOpa, LU(PPOBBIX

TEXHOJIOTHH)

INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAePKAHUS
1 Uucna 1 BBIYUCICHUS
JpoOu OOBIKHOBEHHBIE M JECSATHYHBIC, MEPEXOJ OT OAHON (OpMBI 3amucu Apodeil K
11 apyroii. IloHsiTMe palMOHANBHOTO 4YHMCIA, 3alKMCh, CPaBHEHHE, YHOPSJAOYMBAHHE
palMOHANbHBIX YUCEI
12 Apudmernueckue ASUCTBH ¢ pallMOHATBHBIMU YKCIaMU. Pelienne 3a1aq u3 peanbHOR
' MPaKTUKU Ha YacTH, HAa ApooU
13 CreneHb ¢ HATYpalbHBIM MOKa3aTeNeM: ONpe/elieHne, MpeoOdpa3zoBaHre BRIPAXKEHUH Ha
' OCHOBE OTIpeeNeHUS, 3aTUCh OOJIBIITUX YHCET
14 [IpoteHTsI, 3aMKch MPOIEHTOB B BHUIE ApoOU U ApoOU B BUJE MPOIEHTOB. Tpr OCHOBHBIE
3a/1auu Ha MPOLIEHTHI, PEIICHUE 33/1a4 U3 peaJbHOU MPAKTUKU




15 IIpuMeHeHne NPU3HAKOB AEIMMOCTH, Pa3JIOKEHUE HA MHOKUTENIM HATypaIbHbIX YUCEIl

1.6 PeanbHble 3aBUCHMOCTH, B TOM YMCJIE NpsIMasi U 0OpaTHasi IPONOPLHUOHAIBHOCTH
2 AunreOpandecKkue BRIpaKeHUs

21 IIepeMeHHBIE, YUCIIOBOE 3HAYEHHME BBIPAKECHUS C MEPEMEHHOW. JlomyCcTUMBbIE 3HAYCHUS
MIEPEMEHHBIX
[IpencraBieHue 3aBUCUMOCTH MEXIYy BeIMYMHAMHM B BUJe (popmyibl. Berumciienus no

2.2 dhopmynam

2.3 [IpeoOpazoBanre OyKBEHHBIX BBIPKEHUI, TOKIECCTBEHHO PAaBHBIC BEIPKCHHS

2.4 CBoJicTBa CTENEHU C HaTypaJIbHbIM IOKa3aTeJIeEM

25 OpHounenbl 1 MHOTOWIEHBI. CTeneHb MHOrowieHa. CloxeHue, BBlYUTaHue, YMHOKEHUE
MHOTOUJIEHOB
@opMmysbl COKpAIIEHHOTO YMHOKEHUS: KBaJlpaT CyMMBbI U KBajpaT pasHocTu. Popmyna

26 pa3HOCTH KBaApaToB. Pa3nojkeHre MHOTOUJIEHOB HA MHOKHUTENN

3 YpaBHeHUs

31 VpaBHeHHue, KOPEHb ypaBHEHUs, IIpaBUiia MpeoOpa3oBaHUsl ypaBHEHMsI, PABHOCUIILHOCTD
ypaBHEHUi

3.9 JIuneiinoe ypaBHEHHE ¢ OJIHOI:/I MIEPEMEHHOM, YMCIIO0 KOpHEH JIMHEMHOrO ypaBHEHUS,
pelIeHne JMHEWHbBIX ypaBHEHU I

33 CocraBneHne ypaBHEHUH 0 YCIOBUIO 3a7a4M. PelieHre TeKCTOBBIX 3a71a4 C TOMOIIBIO
ypaBHEHUi

3.4 JluneiHoe ypaBHEHHE C ABYMS IEPEMEHHBIMU U €ro rpaduk

CucrteMa AByX JMHEWHBIX YpaBHEHUW C JBYMs IE€pEeMEHHbIMU. PernieHune cucrem
3.5 ypaBHEHUH crtocoOOM TOICTaHOBKH. [IprMephl peneHnst TEKCTOBBIX 331a4 ¢ IIOMOIIIBIO
CHUCTEM ypaBHEHUU

4 Koopaunats! u rpaduku. OyHKIIUN
4.1 Koopaunara Touku Ha nipsiMoi
4.2 YucaoBble MPOMEKYTKH. PaccTosiHuEe MEeX Ty IByMsI TOYKAMH KOOPAWHATHOM MPSIMOi
[psimoyronpHast cucrema koopaunat, ocu OX n Oy. AGcuucca W OopAMHATa TOYKU Ha
4.3 KOOPJAMHATHOM IIOCKOCTH
44 [Mpumepsr  rpadukoB, 3amaHHBIX  (opmymamu. UreHne TpapuKOB  peabHBIX

3aBUCUMOCTEN

4.5 [Tonsarue hynkuuu. ['paduk pyakmnun. CBoiicTBa GyHKIHI

4.6 Jluneitnas ynkuus, e€ rpaduk. ['paduk dyHkmm y = |x|

4.7 I'paduueckoe penieHre JMHEHHBIX YpaBHEHHUHM U CUCTEM JIMHEWHBIX YpaBHEHUI
8 KJIACC
Ko IIpoBepsieMblii 2JIEMEHT COJEPKAHUSA
1 UYucna v BBIYUCIICHUS
11 KBangpatHslit kopenb u3 uucna. Ilonstue o6 uppanuoHasbHOM uucie. JlecaTuuHble
' NpUOIIMKEHNS UPPALlMOHATIBHBIX YHCET
19 CBoiicTBa apuMeTHUECKUX KBAJPAaTHBIX KOPHEH U UX IPUMEHEHHE K MPeoOpa30oBaHUIO
' YHCJIOBBIX BBIPAKEHUN U BBIYUCIICHUAM. J[€eHCTBUTENIbHBIE YUCIIA
1.3 Crenens c LeabIM NIOKa3aTesleM U €€ cBoiicTBa. CTaHgapTHas 3alUCh YHUCIa




AunreOpandeckue BRIpayKeHHUs

2.1 KBagparHblil TpEXWIEH, pa3I0oKEHUE KBAAPATHOIO TPEXUWICHA HA MHOXKUTEIIN
2.2 AnreOpandeckast poOb. OCHOBHOE CBOMCTBO ajredpanydecKoil Jpoou
2.3 CnosxeHue, BBIYMTAaHUE, YMHOKEHUE, JIEIIEHUE aJlreOpandeckux apooei
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IMPOBEPAEMBIE HA OI'D IIO MATEMATHUKE TPEBOBAHMUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJbLHOM ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O

OBPA30BAHUA

Kon
MpOBEPSIEMOro
TpeOOBaAHUSA

HpOBepﬂeMble TpeGOBaHI/Iﬂ K IPpeAMETHBIM pe3yjbTaTaM O0CBOCHUA OCHOBHOI1
06pa30BaTeJ’IBHOI7] nmporpaMmbl OCHOBHOI'O 06]1191"() 06p330BaHI/Iﬂ Ha OCHOBE€
o1roC

YMeHue onepupoBaTh NOHATHSMHU: MHOKECTBO, ITIOJAMHOKECTBO, OTIEPALIMH HAJT
MHO’KE€CTBAMU; YMEHHUE ONIEPUPOBATh MOHATUAMU: rpad, CBA3HBIN rpad, 1epeBo, LHUKII,
NPUMEHSTH UX MIPH PEUICHNUH 33/1a4; YMEHHUE HCIIOJIb30BaTh rpaduyeckoe
IIPEICTABIICHUE MHOKECTB JUUIS OIIMCAHUS PEAIBHBIX ITPOLIECCOB U SIBJICHUM, IIPU
pelIeHn  3a1a49 U3 APYruX y4eOHBIX TPEIMETOB

YMeHue onepupoBaTh MOHITUSIMU: OTIPEIETICHUE, aKCHOMa, TEOPEMA, I0Ka3aTeIbCTBO;
YMEHUE PacIo3HaBaTh UCTUHHBIE U JIOKHBIE BHICKA3bIBAHMSI, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAHUS U OTPUIIAHUS BHICKA3bIBAHUN

YMeHue onepupoBaTh NOHATUAMU: HATYPAIBHOE YHUCIIO, IPOCTOE U COCTABHOE YHCIIO,
JIETUMOCTb HAaTypaJbHbBIX YUCEN, TPU3HAKU JIECTUMOCTH, IIEJ10€ YUCIIO, MOAYJb YUCIIa,
OOBIKHOBEHHAs )Ip06b n aecsiaTundyHas I[p06b, CTaHI[apTHLIﬁ BHJ YKUCJIa, pallMOHAJIBHOC
YHCII0, UPPALMOHAIBHOE YUCIIO, apu(PMETHUIECKHI KBaJpaTHBIM KOPEHb; YMEHHE
BBITIOJIHATH )I@ﬁCTBI/ISI C UucCjiaMH, CpPaBHUBATh U YIIOPAA0OYUBATh YUCJIa, IPCACTABIATH
YHUClla Ha KOOPAVMHATHOW MPSMOM, OKPYIJIATh YNCIIa; YMEHHE JIENaTh IPUKUIKY U
OLICHKY pe3yJbTaTa BEIYUCICHUM

VYMenne ONECpHUPOBATH MOHATUAMU: CTCIICHD C ICJIBIM ITOKA3aTCJIEM, apI/I(i)MeTI/I‘IeCKI/II\/'I
KBaJIpPaTHBIN KOPEeHb, MHOTOWICH, alreOpandeckas Apo0b, TOXKIECTBO; 3HAKOMCTBO C
KOPHEM HaTypaJbHOW CTETICH! OO0JIbIIIEC SAMHUIIBI; YMEHHUE BBITIOJHATH PACUETHI TIO
dhopmynam, mpeoOpazoBaHUs MEIBIX, APOOHO-PAMMOHATBLHBIX BEIPAKCHUH U
BBIpaKCHUH C KOPHSIMH, Pa3jIo’KeHNUE MHOTOYWICHA Ha MHOKHTEIH, B TOM YHUCIIE C
WCTIONb30BaHNEM (POPMYJT pa3HOCTH KBaJPATOB U KBa/IpaTa CyMMBI U Pa3HOCTH

YMeHue onepupoBaTh MOHATUSMU: YHCIOBOE PABEHCTBO, YPAaBHEHUE C OJTHOM
MEpEeMEHHOM, YNCIIOBOE HEPABEHCTBO, HEPABEHCTBO C NIEPEMEHHOM; YMEHHE peliaTh
JUHEHHbIE U KBaJpaTHbIC ypaBHEHUS, IPOOHO-palliOHANIbHBIE YPAaBHEHUS C OJTHOU
NEPEMEHHO, CUCTEMBI JIBYX JIMHEHHBIX YPaBHEHH, TMHEHHbIE HEPABEHCTBA U UX
CUCTEMbI, KBaJ[paTHBIEC U IPOOHO-palliOHATbHbIC HEPABEHCTBA C OJJTHOM EPEMEHHOI,
B TOM YHCJIE [TPU PELICHUU 3a7a4 U3 JPYTruX MPeIMETOB U MPAKTUYECKUX 3a/1aY;
YMEHHE UCI0JIb30BaTh KOOPAMHATHYIO MPSAMYIO U KOOPAUHATHYIO IJIOCKOCTh IS
U300pakeHusl pelIeHuid ypaBHEHUH, HEPABEHCTB U CUCTEM

YMmeHnue onepupoBaTh NOHATUSAMU: GYHKIUS, Fpaduk GyHKIUU, HYIH QYHKIUH,
POMEXKYTKH 3HAKOMIOCTOSHCTBA, IPOMEXKYTKH BO3pacTaHusl, yObIBaHUs, HanOoJIbIIIee
U HaMEeHbIlIee 3HAaYeHUs (PYHKIIUU; YMEHUE OTIEpUPOBATH MOHIATUSIMU: MIpsiMast
IPONOPIUOHAILHOCTD, JIMHEWHAs (YHKIIMS, KBapaTuyHas PyHKIUs, oOpaTHas
POMOPIHUOHANILHOCTD, Tapaboia, runep0boia; yMeHue CTpouTh rpaduku GyHKIHH,
UCIOJIb30BaTh TpaduKu Ui OTIPEIeNIeHUs] CBOMCTB MPOIIECCOB M 3aBUCUMOCTEH, TS
pelleHus 3aa4 U3 APYruxX yueOHbIX MPEAMETOB U PeaTbHOM KU3HU; yMEHUE
BBIpaXKaTh POPMYITAMH 3aBUCUMOCTU MEXK/1y BETUYMHAMHU

YmMmenue ONCpUPOBATH IMOHATHAMU: ITOCIICAOBATCIBHOCTD, apI/Iq)MeTI/I‘leCKaH u
TCOMETPHUUICCKAA MPOTPECCUU, YMCHUC UCITIOJIB30BATh CBOICTBaA
HOCJ'IC,Z[OB&TCJ'ILHOCTCI‘/’I, q)OpMy.TILI CYMMBI U 061uer0 YICHA IIpU pCIICHNHU 3a/1a4, B TOM
YUCJIC 3aia4 U3 Ipyrux y‘IC6HBIX npeaMCcTOB U pCaHLHOﬁ KHN3HHU

YMmenue peuiaTth 3aJa41 PA3HbIX TUIIOB (B TOM YHUCJIC HA MMPOLUCHTHI, JOJIM U YaCTH,
JABHIKCHUC, pa60Ty, [CHY TOBAPOB U CTOUMOCTD IMMOKYIIOK U YCJIYT, HAJIOTU, 3a/1a41 U3
obactu YIIpaBJICHUA JIMYHBIMHA U CeMEeMHBIMU (bHHchaMI/I); YMCEHUC COCTaBJIATH
BbIPpAKCHHSA, YPAaBHCHHA, HCPABCHCTBA U CUCTCMBI 110 YCIIOBUIO 3ala4u, UCCIICA0BATh
MOJYYCHHOC PCIICHUC U OLICHHUBATDH HpaBJIOHO,I[O6HOCTL MOJIYYCHHBIX PE3YJIbTATOB




YMeHue onepupoBaTh MOHATUAME: (PUTYpa, TOUKA, OTPE3OK, MpsAMast, JIyd, JOMaHasi, yroJ,
MHOTOYT'OJIbHUK, TPEYTOJIbHUK, paBHOOEAPEHHBIN U PABHOCTOPOHHUN TPEYTOIbHUKH,
MPSIMOYTOJIBHBIN TPEYrOJIbHUK, METHaHa, OUCCEKTPUCA U BBICOTA TPEYrOJbHHKA,
YeThIPEXYTOJIbHUK, MTapaJljIesIorpaMmM, poMO, IpSAMOYIOJIbHUK, KBaJlpaT, TpareLus;
OKPYXXHOCTB, KPYT, KacaTeJbHas; 3HaKOMCTBO C IPOCTPAHCTBEHHBIMH (PUT'YpaMU;
yYMEHUE PelIaTh 3aa4M, B TOM YHCJIE U3 [IOBCEHEBHOM KU3HU, HA HAXOXKICHHUE
TeOMETPUIECKUX BEIMYNH C IPUMEHEHUEM W3yYCHHBIX CBOWCTB (GUTYp U (HaKTOB

10

YMeHue ornepupoBaTh MOHATHIAMHU: PABEHCTBO (UTYp, PABEHCTBO TPEYTOJILHUKOB;
NapaJIEIbHOCTD U MEPIIEHINKYISIPHOCTD MPSAMBIX, YTOJI MEKy NPSMBIMH,
NEePIEHIUKYISAP, HAaKIIOHHAsL, TPOEKIIUs, ojo0ue puryp, nogo0HbIEe TPEYroJbHUKH,
CUMMETpUsI OTHOCUTENIBHO TOYKH U NPAMON; YMEHUE PACIIO3HABATH PABEHCTBO,
CUMMETPHIO U TIoA00ue QUryp, mapajuieIbHOCTh U NEPIEHANKYIIPHOCTD MPSIMBIX B
OKPYKAIOILEM MUpPE

11

YMeHnue onepupoBaTh NOHATUSAMU: JJIMHA, PACCTOSHUE, YTOJ1 (BETMYMHA yIila, CHHYC U
KOCHHYC yTJja TPeYroJbHHUKA), IJI011a/1b; YMEHHUE OLIEHUBATh Pa3Mepbl IPEAMETOB U
00BEKTOB B OKPYKAIOILIIEM MUPE; YMEHHE IPUMEHATH (POPMYIIbl IEPUMETPA U
IJIOLIA1 MHOTOYTOJIbHUKOB, JIJIMHBI OKPY>KHOCTH M IJIOLIAAN Kpyra, o0bema
MPSIMOYTOJIBHOTO MapajuleNenuIe/1a; yMeHUe NPUMEHTh IPU3HAKU PaBEHCTBA
TPEYTroJbHUKOB, TEOPEMY O CyMME YIJIOB TpeyrojbHuKa, Teopemy Iludaropa,
TPUTOHOMETPUUECKHE COOTHOLIEHHUS JUIsl BHIYMCIEHUS ITHH, PACCTOSHUM, TUIOIIa e

12

YMmenue u300paxkaTh MIOCKUE GUTyphl U UX KOMOWHAIIUH, TPOCTPAHCTBEHHBIE (DUTYPBI
OT PYKH, C IOMOIIbIO YEPTEKHBIX HUHCTPYMEHTOB M 3JIEKTPOHHBIX CPEJCTB 110
TE€KCTOBOMY WJIM CUMBOJIbBHOMY ONMCAHUIO

13

VYMeHme OIICPpUPOBATH NOHATUAMMU: IIPAMOYTOJIbHAA CUCTEMA KOOPANHAT, KOOPAHUHATBL
TOYKH, BEKTOP, CyMMa BEKTOPOB, IPOU3BEICHNE BEKTOPA HA YUCIIO, CKAISIPHOE
MPOU3BEACHNE BEKTOPOB; YMEHHE UCIOJIB30BATh BEKTOPHI M KOOPAWHATHI JUIs
MIpe/ICTaBJICHUS] TaHHBIX U PEIICHU 3a]1a4, B TOM YHCIIE U3 JPYTrUX y4eOHBIX
MPEIMETOB U PEAIbHOM KU3HU

14

YMeHnue onepupoBaTh NOHATUSMU: CTOJOUKOBBIE U KPYTOBbIE TUAarpaMMbl, TaOIUIIbL,
cpenHee apupMeTHIecKoe, Menana, HauboJIblliee 1 HaMMEHbIIIee 3HaUYeHUS, pa3Max
YHICIIOBOTO0 Ha0Opa; yMEHHE U3BIIEKaTh, MHTEPIIPETUPOBATH U IPEOOPA30BHIBATD
uH(bOpPMAaIIMIO, TPEICTABICHHYIO B TaOIUIaX U Ha JUarpaMMax, OTPaXKarollyko
CBOMCTBA U XapaKTEPUCTUKHU peabHBIX MPOLIECCOB U SBJICHUI; YMEHHE PACIIO3HABATh
U3MEHYHUBBIE BETMUYHUHBI B OKPYXAIOIIEM MHUpE

15

YMeHue onepupoBaTh MOHIATUIMU: CITY9alHBIA OMBIT (CIy4alHBIN SKCIIEPUMEHT),
3JIeMEHTapHOEe COOBbITHE (3NIEMEHTAPHBIN NCXO0]) CIYyYaiiHOTO OMbITa, Cly4aiiHOe
coObITHE, BEPOATHOCTH COOBITHS; YMEHHE HAXOIUTh BEPOSATHOCTU CITydalHbIX
COOBITHIA B OTIBITAX C PABHOBO3MOYHBIMU 3JIEMEHTAPHBIMH COOBITUSIMU; YMEHUE
peliaTth 3a7a4d METOJIOM OPTaHH30BAaHHOTO Mepedopa U ¢ UCIIOJIb30BaHUEM MpaBUiIa
YMHO>KEHUS; YMEHUE OIICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITHI U SBICHHIH,
MOHUMATD POJIb MPAKTUYECKH JTOCTOBEPHBIX M MAJIOBEPOSITHBIX COOBITHII B
OKPYKaIOILIEM MUPE U B KU3HU; 3HAKOMCTBO C IMOHITHEM HE3aBHCHUMBIX COOBITHIA,
3HAKOMCTBO C 3aKOHOM OOJIBIIIUX YHCEI U €T0 POJIbI0 B MACCOBBIX SBICHUSIX

16

YMeHue BbIOUpATh MOAXO SN U3ydeHHBIH METO JJIS peIIeHNUs 3a1a41, IPUBOINUTh
IIPUMEPBl MaTEMaTHYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U JKU3HH, PACIIO3HABATH
IIPOSIBJIEHUE 3aKOHOB MaTEMATHUKH B UCKYCCTBE, ONNCHIBATh OTAEIbHBIE BBIIAIOLIUECS
pe3ynbTaThl, HOJYYEHHBIE B X0/1€ Pa3BUTUSI MATEMaTHKH KaK HayKH, IPUBOJUTH
IpUMEpPbl MaTEMaTUYECKUX OTKPBITHI U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOI
HCTOpPHH




HEPEYEHD 2JIEMEHTOB COAEPXKAHUS, IIPOBEPAEMBbIX HA OI'D 1O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMEHT CO/IepKAHMS
1 Hucna 1 BBIYUCIICHUS
11 HarypanbHble u nenslie yncina. [IpusHaky 1enMMoCTH LEIIbIX YUCEl
1.2 OOBIKHOBEHHBIC M ACCATHYHBIC IPOOH, IPOLIEHTHI, OECKOHEYHBIE MTEPUOTUIECKUE IPOOH
1.3 ParnmonanbHbie uncia. ApuMeTndecKre onepaiy ¢ paloHaTbHBIMU YHCIaMU
14 JlelicTBuTenpHBIC Yicha. ApudMETHUECKUE OTIepallii C ACHCTBUTEIBHBIMH YHCIIAMH
15 Hpn6nH>Ké}£HHe BBIYMCIICHUS, TIPAaBUJIa OKPYIJICHUS, NMPUKHUIKA U OLIEHKA pe3yJbTara
BBIYMCIICHU I
2 AunreOpandecKue BRIPaKeHUs
2.1 BbykBeHHbIE BbIpakeHUs (BBIPAXKEHUSI C IEPEMEHHBIMHU)
99 Crenenp c nenbiM mnokaszareneMm. CTeneHb C palMOHalIbHBIM TMoKa3aTeneM. CBoiicTBa
CTETICHH
2.3 MHorousieHbI
2.4 AnrebOpaundeckas poob
25 Apudmernueckuil KOpeHb HaTypajdbHOU crenenu. JlelicTBus ¢ apupMeTH4ecKUMHI KOPHIMU
HATYpaJIbHOHN CTETICHH
3 VYpaBHEHUS 1 HEPaBEHCTBA
3.1 Lenbie u poOHO-panoHambHbIE ypaBHEHHS. CHCTEMBI H COBOKYITHOCTH YpaBHEHHIH
3.2 Lenbie u poOHO-paroHaATFHBIE HepaBeHCTBA. CHCTEMBI i COBOKYITHOCTH HEPABEHCTB
3.3 Pemrenne TekCTOBBIX 3a0a4
4 UmncnoBble MOCIEI0BATEIbHOCTH
41 ITocnemoBaTenLHOCTH, CIIOCOOBI 3aJaHM ITOCIEA0BATEIEHOCTEN
4.2 ApubdmMernueckas ¥ reomeTpudeckas nporpeccun. @opMyiia CI0KHBIX MPOIICHTOB
5 OyHKITUN
OyHkusa, crnocoObl 3amanus (GyHkumu. ['padux ¢yHkmuu. OOmacTe omnpeneneHus u
MHOXeCTBO 3HaueHW ¢yHkuuu. Hymm ¢yakuuu. IIpomMexyTKn 3HAKOMOCTOSIHCTBA.
5.1 [IpomMexyTk MOHOTOHHOCTH  (QYHKIMU. MaKCUMyMbl W MHUHUMYMBI  (DYHKIIHU.
Haubonbiiee n HauMeHbllee 3Ha4eHne (PyHKIIMN Ha IPOMEKYTKE
6 KoopaunaTsl Ha NpsAMOi U TIOCKOCTH
6.1 KoopaunatHas npsimast
6.2 JlexkapTOBBI KOOPAMHATHI HA TIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue GUTryphbl U UX CBOHCTBA
7.2 TpeyronpHuK
7.3 MHOroyronsHUK!
7.4 OKpyXHOCTb U Kpyr
7.5 V3MepeHne reoMeTpuyecKuX BeTUUUH
7.6 BekTope! Ha IIOCKOCTH
8 BeposTHOCTB U CTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepostHoCTh
8.3 Kombunaroprka
8.4 MHuoxxecTBa
8.5 I'padsr




3.4. Moayanb «llIkoabHBIH yPOK»
Peanuzanus negarornyeckuMu padOTHUKAMU BOCIIMTATEIBHOTO MOTEHIIMAJIA YpOKa MPEAINoiaraeT cleayroliee:

1.

VYcTaHoBJ€HHE  JIOBEPUTEIBHBIX  OTHOIIEHWH  MEXAY IeJaroruyeckuM pabOTHUKOM U €ro
00y4aroUIMMHKCS, CITIOCOOCTBYIONIMX MO3UTUBHOMY BOCIPHUATHIO O0YyYarOIIMMUCS TPeOOBAHUN U MPOCHO
Mearoru4eckoro pabOTHUKA, MPUBJICUECHUIO MX BHHUMAHHUA K OOCYXIaeMOl Ha ypoke HH(pOpMAaIHH,
AKTUBU3ALMY UX MTO3HABATEIILHOM EATEbHOCTH;

[ToOyxxnenne oOydarommxcsi coONI0JaTh Ha ypoKe OOUICPUHSATHIE HOPMBI TOBEICHHS, IpaBUia
o0meHuss co crapmuMu (TeIarornyeckuMy  paOOTHUKAaMH) M CBEPCTHUKaMHU (00ydaromuMucs),
MPUHLUIBI YUeOHOM JUCIUIUIMHBI U CAMOOPTaHU3AIUY;

[IpuBneueHne BHUMaHHUS OOYYArOIIMXCS K IIEHHOCTHOMY AacCIEKTy H3Yy4aeMbIX Ha YpOKax SIBJICHHIA,
opraHuzanys Hx paboOThl C MOJIy4aeMOM Ha YpOKE COLMAIbHO 3HAYMMOM uHpopMmanuenn -
MHUIMUPOBAHUE €€ OOCYKIEHHWS, BBICKA3bIBaHUS OOYYAIOMIMMHCS CBOET0 MHEHHUS [0 €€ TOBOJY,
BBIPA0OTKH CBOETO K HEW OTHOIIICHUS;
Hcnonk3oBaHre BOCIIUTATENBHBIX BO3MOXKHOCTEH COAEp)KaHHS Y4eOHOTO TpenMera 4depe3 JEeMOHCTPAIUIo
o0ydJaronuMcsi MPUMEPOB OTBETCTBEHHOI'O, TPa)KAAHCKOTO IOBEJECHUS, MPOSIBICHUS YEOBEKONIOOHS |
J00pOCEPICUHOCTH :

4.1.110100p COOTBETCTBYIOIIMX TEKCTOB ISl YTCHUS,

4.2.110100p COOTBETCTBYOIINX 3a/1a4 JUIsl PEIICHUs, IPOOJIEMHBIX CUTYAIIH JJ1s1 00CYK/ISHHS B KJIacce;

4.3. ipeIMETHBIC OJTUMITAA/IBI;

4.4 enuHBIN TEMaTUYECKUH YPOK;

4.5.TBOpUYECKHE 3aJaHNS.
[MpumMeHeHue Ha ypOKe HHTEPAKTHUBHBIX (POPM PaOOTHI ¢ 00YUIaAFOIIMMUCS:

5.1. MHTEIIEKTyaTbHbIC HTPhI, CTAMYJIMPYIOIIUE TO3HABATENHHYIO MOTHUBAIIUIO;

5.2. TMIaKTUYECKHii TeaTp — OOBITPhIBAHUE CMOJICITPOBAHHBIX CUTYAIIN;

5.3.rpymnmnoBas pabora

5.4.pabora B mapax (KOMaHIHOE B3aUMOCHCTBIE);

5.5. quckycceus;

5.6. pomarnika BOIIPOCOB;

5.7.xapyceins;

5.8. CHHKBEIH;

5.9.kmacrep;

5.10. 3CCE;

5.11. asJ;

5.12. pa3MHHKA;

5.13. JKCIIpPECC - OIPOC;
5.14. KoHpepeHIws;
5.15. NIPAKTUKYM;

5.16. KOp3WHA UJIEH;
5.17. IIOBTOPEHUE C OJTHOBPEMEHHBIM KOHTPOJIEM;
5.18. Oecena;

5.19. ne0athl;

5.20. KpPYIJIBIA CTOJL.

Ionnepxka MOTHBaLMHU O0YJAIOLIMXCS K MONYYSHUIO 3HAHUH, HaJa>KUBAHUS TTO3UTHBHBIX MEKIMYHOCTHBIX
OTHOILICHUH B KJ1acce, MOMOILIb YCTaHOBJIEHUIO T00pOXKeNIaTeNbHON aTMoc(ephl BO BpeMs ypoKa:

6.1. pusmMUHYTKH;

6.2. UrpoBbIe MOMEHTHI, CHTYAITHH;

6.3. CIOXKETHO — POJIEBBIC UTPHL;
dopmMHUpoBaHUE COLUAIBHO 3HAYMMOTO OIBITA COTPYIHUYECTBA U B3aHMHOM MOMOIIN:

7.1. medcTBO MOTUBUPOBAHHBIX U 3PYAUPOBAHHBIX 00y4arOIUXCsl HaJl OMHOKIACCHUKAMH, MMEIOIIUMH

y4ueOHBbIE 3aTPYAHCHUS;

7.2.KOMaHIHOE COPEBHOBAHHUE;
WunnuupoBanne W TOAJEP)KKA HCCIIEAOBATENbCKOW JACITEIBHOCTH OO0YYaromMXcsl Al HpUoOpeTeHHs
HABBIKOB CaMOCTOSITENBHOIO PELICHHUsS] TEOPETHYECKOH MpOoOiIeMbl, HABBIK I'€HEPHUPOBAHUS U O(QOpMIIECHUS
COOCTBEHHBIX H/I€H, HABBIK YBAXUTEILHOIO OTHOIIEHHS K UY)KUM HJIesIM, OQOPMIICHHBIM B PadoTax APYrux
uccienoBareineil, HaBbIK MyOJIMYHOTO BBICTYIUICHHS NEpe ayIUTOpUEH, apryMEHTUPOBaHHUS U OTCTauBaHUS
CBOEH TOYKH 3pPEHHUS:

8.1. nHAMBUAYalbHBIN HCCIEIOBATENbCKHIA TPOEKT;



8.2.TpymIoBoi NCCIIE0BATENBCKII IPOCKT;
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