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Pabouas mporpaMma a5 00y4aroluxcs ¢ OrpaHUYEHHBIMU BO3MOKHOCTIMU
370pOBbSA C 3aA€P)KKON ICUXHUECKOTO pa3BUTHS 110 MPeaAMeETy «Anredpa»

OCHOBHOE 0011iee 00pa3oBaHue
PaccmoTpeHo Ha 3aceaHuu
[eJaroruyeckoro cCoBeTa

npoTtokoa Ne |
oT « 29 » aBrycra 2022 r.

2022-2023 y4eOHblil roa

Pabouast mporpamma mo mpenmery «AnreOpa» st netedt 7-9 kimaccoB C
3aJIep’)KKOM  TICUXUYECKOTO Ppa3BUTHSI COCTaBJICHA HA OCHOBE CIEAYIOLIUX
HOPMATHBHBIX JOKYMEHTOB:



®enepanbhblil 3ak0H Poccuiickoit @eaepanun ot 29.12.2012r. Ne 273-D3
«O06 obpazoBannu B Poccuiickoit deneparumn»;

[Ipuka3z MunucrepcTBa oOpa3zoBanus U Hayku Poccuiickoil @enepauun ot
17.12.2010r. Nel897 «O06 ytBepxkaeHun @DeAaepalibHOTO TOCYIAPCTBEHHOTO
00pa30BaTENBHOTO CTaHAAPTa OCHOBHOTO O0OIIEro 00pa30oBaHUs»;

[IpumepHasi ocHOBHasi oOpa3oBaTeNbHAasi MporpaMMa OCHOBHOTO OOIIEro
oOpazoBanus nmpotokoa Nel/15 ot 8 ampenst 2015r;

JlanHast mporpaMma OpUEeHTUPOBAaHA HA UCTIOIb30BaHUE YUEOHUKOB:

Anrebpa 7 ki.: yueonuk /A. I'. Mep3ansk, B. b. [lonouckuit, M. C. Skup,
E.B. bynko , uzn. «Benrana-I'pad»,2020

Anrebpa 8 kii.: yueobnuk /A. I'. Mep3msik, B. b. Ilononckuit, M. C. Sxup,
E.B. bynko , uzn. «Benrana-I'pad»,2020

Anrebpa 9 ki.: yuebnuk /A. I'. Mepansk, B. b. [lonouckuii, M. C. Skup,
E.B. byuko , u3n. «Benrana-I'pad»,2020, koTopsie BkItoueHbl B DenepanbHbIN
NepevYeHb YYEOHUKOB.

VYuebnbiii mian MOY «l'uMHa3usi «ABUATOp» Ha U3YUYCHHE MpeaMeTa
«Anrebpa» npenycMaTpuBaeT B 7-9 kjaccax Mo 3 yaca B HEJIENIO, YTO COCTABISET
102 gaca B rog.

B nmpomecce oOydeHust nereidl C 3aEp:KKOM IMCUXUYECKOTO PA3BUTHUA
pPEeanu3yroTCs CIEAYIOIIME KOPPEKIIMOHHBIE 3a1a4u:

O06pazoBaTenbHO-KOPPEKLIUOHHBIE!

®opMHUpOBaHUE MTPABUIIBHOTO MOHUMAHUSI MAaTEMATUUYECKUX 3aKOHOB.

OBnazieHust y4YallUMHUCST YMEHMI BBIUHCISATH, YEPTUTh, pPa3anyaTh,
CpaBHUBATh U MIPUMEHSTh YCBOCHHBIE 3HAHUS B IOBCEHEBHOM KU3HU.

Pa3BuTHe HaBBIKOB M YMEHHMH CAMOCTOSATEIBHO padoOTaTh C Y4EOHUKOM,
HarJISIAHBIM U Pa3JaTOYHbIM MaTEPUATIOM.

BocnurarenbHO-KOpPEKIIMOHHBIE:

@opMupoBaHUE y OO0ydYalIIMXCAd KauyecTB JAyMalwIlled U  JIErKo
aanTUPYIOIIEKUCS TUYHOCTH.

Bocnuranue — MOJMOXKHUTENBbHBIX ~ KAayecTB, TaKUX  KaK  YECTHOCTb,
HAaCTOMYHUBOCTbh, OT3bIBYMBOCTH, CAMOCTOSTENBHOCTb.

Bocnuranue 4yBCTBAa OTBETCTBEHHOCTH 32 JIMYHYIO 0O€30MaCHOCT,
LEHHOCTHOTO OTHOILIEHHSI K CBOEMY 3I0POBBIO U KU3HH.

KoppekunoHHO-pa3BUBaOILIKE:

Pa3ButHe u KOppekys N03HABATEIbHON AEATEIBHOCTH.

Pa3ButHe u KOppekius yCTHOM U TMCbMEHHOMN PEYM.

Pa3Bute W KOppeKuHs SMOIMOHAILHO-BOJICBOM chephl Ha YpOKax
MaTEeMaTUKH.

[ToBbIIeHHE YPOBHS Pa3BUTHS, KOHIEHTpAIMH, 00bEMa, MEPEKITIOUCHUS U
YCTOWYMBOCTHA BHUMAHMSI.

[loBbIlIeHHE YPOBHS Pa3BUTUSL HArJIAIHO-OOpPAa3HOTO U JIOTHYECKOTO
MBIIICHUS.

Pa3Butre npuémMoB yueOHOU NeATETbHOCTH.



OcHOBHBIE TIOAXO/BI K OPraHU3allMy Y4eOHOIO Ipolecca A y4yalerocs ¢
311P:

[TonGop 3amaHwii, MaKCHMaIbHO BO30YKIAIONMINX AKTUBHOCTh pPeOCHKa,
npoOyXaarole y Hero TMoTpeOHOCTh B MO3HABATEIbHOM JIESATEIHHOCTH,
TpeOyIOIMX pa3sHOOOPa3HOM 1EeATETHHOCTH.

[Ipucnocobnenne Temma wu3ydeHUsT y4eOHOTO MaTepuaia U METOJIOB
oOyueHus K ypoBHIO pa3BuTHs yuaierocs ¢ 311P.

NuauBuyanbHbI TOAXO.

[ToBTOpHOE OOBSICHEHHE Yy4eOHOTrO MaTepuaja U MoA00p TOMOIHUTEIbHBIX
3aJIaHUM.

IIoCcTOSIHHOE  WMCHOJB30BAHME  HAIVAJHOCTH, HABOASIIMX  BOIIPOCOB,
AHAJIOTUH.

Hcrnonb30BaHNe MHOTOKPATHBIX YKA3aHUM, YIIPAXKHEHU.

Hcnonb3oBaHue  MOOIIPEHWH, TOBBIILIEHHE  CAMOOLEHKH  peOeHKa,
YKpEIUJIEHUE B HEM BEPHI B CBOU CHUJIBI.

[TosTanHoe 06001IeHNE TPOJIETaHHON HA YPOKE paOOTHI.

Hcnonb3oBaHue 3a/1aHuid ¢ OMOPOM Ha 00pas3iibl, JOCTYIHBIX HHCTPYKIUH.

JUIss. TOBBIIEHHS KA4yecTBA KOPPEKUHMOHHOM pabOThl HEOOXOIUMO
BBINIOJIHEHHE CIEAYIOIINUX YCIOBUM:

dbopmupoBanue Y'Y/ Ha Bcex 3Tanax yueOHOTO MPOIlecca;

oOyueHue aereit (B mpouecce GOpMUPOBaHUS NPEICTABICHNN) BbISBICHUIO
XapaKTEPHBIX, CYIIECTBEHHBIX IPU3HAKOB IPEIMETOB, pPa3BUTHE yMEHUUI
CPaBHUBATh, COIIOCTABIIATS;

noOyXKJI€HUEe K pEYeBOM JIEeATEIbHOCTH, OCYLIECTBJIEHHUE KOHTPOJS 3a
PEUEBOU ICATEIBLHOCTHIO JETEH;

YCTaHOBJICHHE B3aMMOCBSI3H MEXIY BOCIPUHHMAEMBIM NPEIMETOM, €ro
CJIOBECHBIM 0003HAUYEHUEM U MPAKTUYECKHUM JIEUCTBUEM;

UCIIONIb30BaHUE 0o0Jiee MENJIEHHOTO TeMIla OOy4YeHHsl, MHOTOKPaTHOIrO
BO3BpAILEHUS K U3yYEHHOMY MaTepuainy;

paslieJieHUue JESTENIbHOCTH Ha OTHEJIbHbIE COCTaBHbBIE YaCTH, DJIEMEHTHI,
olrepaluu, MO3BOJSIONIEE OCMBICIUBATh UX BO BHYTPEHHEM OTHOILIEHHH JIPYT K
APYTY,

WCIIOJIb30BAHUE YINPAXKHEHUM, HANpaBIICHHbIX Ha pPa3BUTHE BHUMAHMS,
NaMATH, BOCITPUATHS.

C uenplo co3maHus yCIOBHUH, CIIOCOOCTBYIOIIMX JTUYHOCTHOMY Pa3BUTHIO U
3¢ (EeKTUBHOMY YCBOCHHIO Y4YeOHOro Matepuajna, B OOYYEHHM Yy4Yallerocs ¢
OFPAaHUYEHHBIMH ~ BO3MOXKHOCTSIMM  3JI0POBbSl  HCHOJB3YIOTCS  0COObIe
METOJMYECKIE MHCTPYMEHThI KOPPEKIIMOHHO-PA3BUBAIOIIETO O0YUCHHUS:

3a/1aHus 110 CTENEHU HAapACTAOLIEN TPYyIHOCTH;

3a/laHUsl CO CMEHOM IOMUHAHTHOTO aHAJIM3aTopa;

pa3HoOOpa3Hble THUIMBI CTPYKTYp ypoKa, 0OecleurBarolife CMEHY BHUOB
JICSITEIIbHOCTHU ACTEH;

3a/laHusl, PEANOJaraolIfe caMoCTOATEIbHYI0 00paboTKy HH(pOpMAIIY;

J03UPOBaHHasl, MOATAITHO HAMPABJIAIONIAs MOMOIIb YUNUTES;



IEPEHOC Ha CaMOCTOSITENIbHYI0 padoOTy TOJBKO YTO OTPabOTaHHOTO
aNroOpuTMa JCUCTBUS;

HCIIOJIb30BAHUE KOPOTKHMX, YETKHMX, MO3TANHBIX WHCTPYKLMI BBITOJHEHHUS
3aJIaHUH;

BKJIFOYEHHUE B YPOK MAaTEPUAIIOB COBPEMEHHOM JKU3HU;

CO3JaHUE CUTYALUH YCIEIIHOCTH;

poOJIeMHbBIE 3aJaHNUS;

pa3BEpHyTas CIOBECHAs OLICHKA;

KOMMEHTHPOBAHHE CBOUX JICHCTBUH BCIIYyX;

UCIOJb30BAaHUE HABOJAILIMX BOIPOCOB IPU IMOBTOPEHHUU IPOUIEHHOTO U
U3y4YE€HUH HOBOT'O MaTepuasa;

UCIIOJIb30BaHUE UHIMBUYAJIbHBIX 3aJaHUI;

0OBsICHEHHE 3HAUEHUS IOHITUI, O0OTraleHle akTUBHOT'O 3a11aca CJIoB.

[Inanupyemble pe3yJIbTaThl U3y4YEeHHS IPEIMETA.

JIM4HOCTHBIE, METANpPEAMETHbIE W MPEAMETHBIE PE3YJIbTAThl OCBOCHHUS
y4eOHOTr0 MpeIMeTa:

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHMS aJalTHUPOBAHHON 00pa3oBaTEIbHOM
MpOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHus

3HAKOMCTBO C (paKTamMH, WLIIOCTPUPYIOIIMMH Ba)XHbIE 3Tallbl Pa3BUTHS
MaTeMaTuKu (M300peTeHHe JEeCATUYHOM HyMepaluH, OOBIKHOBEHHBIX JpoOeH,
JNECATUYHBIX  Apo0Oeil;  MPOMCXOKIEHHUE TEOMETPUHM U3  MPaKTUYECKUX
OTpeOHOCTEH JTFoIeH );

CHOCOOHOCTh K 3MOIMOHAJIBHOMY BOCIPHUATHIO MaTEMAaTUYECKUX OOBEKTOB,
paccCykJIeHuH, peleHni 3a/1a4, pacCMaTPpUBAEMbIX MPOOIIEM;

YMEHHE CTPOUTh pEUYEBble KOHCTPYKUMHU (YCTHbIE M THCbMEHHBIE) C
VCITOJIb30BAHUEM H3YYEHHOM TEPMHUHOJOTMA W CHMBOJIMKHM, IIOHUMATh CMBICI
MOCTABJICHHOW 3aJlay, OCYILUECTBIISATh TMEPEBOJI C E€CTECTBEHHOTO s3blKa Ha
MaTeMaTU4YECKU 1 HAa00OPOT.

[IpenmerHsle:

CIIEUAJIBHBIE YCJIOBUA ¢ yuérom 00pa3oBaTelbHBIX MOTPEOHOCTEHN
oOyyJarommxcst

Bo3snelicTBue Ha Bce OpraHbl UyBCTB;

Pa3HooOpa3Hbie BUABI ACSTENbHOCTH;

OOpaiiieHre K onbITy peOEHKa;

KomdopTHbi€ yca0BHs Ha YPOKE;

Pa3Butne uyBCcTBa ycrexa;

CoapyXecTBO y4uTeINs;

3agaHus MaJIbIMH JTO03aMH;

Pa3BuTre 4yBCTBa CaMOI0CTATOYHOCTH.

DopMBI KOHTPOJIA:

-CaMOCTOsITeIbHAsl padoTa C CaMOMpPOBEPKOW MO ATaloHY (3-5 THUMOBBIX
3aJlaHui Ha 5-7 MUHYT);

-nudpepeHIpoBaHHbIE KOHTPOJIbHBIE PA0OTHI.

Metoast PABOTDBI



IIpu pabore c¢ gerbmu ¢ 3IIP wncnosnb3yrorcs cieayrolume METOAbl U
IIPUEMBI:

YeTkue u IpoayMaHHbIE MHCTPYKLUU JIs yYAIUXCS

O0s3aTenpHOE BKIIOUEHNE YCTHOM PadOThI B X0 KaXI0r0 ypoKa

OO0yuenue paboTaTh C yUeOHUKOM U YU4EOHBIM ITOCOOHEM.

Koppekuust 00yueHus.

[TomaroBast HHCTPYKUUS, aITOPUTM.

Beinonnenue 3amanuii mo oOpasiy. OmnopHblE KOHCIHEKTHI. TpeHaKepsbl.
[Tamsatku. TecTsl.

JMIaKTUYECKHE UTPhI

Oxazanue qudpepeHINPOBaHHON IOMOIIX Ha YPOKE.

N3ydenue anreOpsl 10 JaHHOM Mporpamme crnoco0cTByeT (POPMUPOBAHUIO Y
y4YalmXxcs JUYHOCTHBIX, METAIIPEIMETHBIX U MIPEIMETHBIX PE3YyJIbTaTOB 00YUYECHMUS,
COOTBETCTBYIOIIMX TpeOoBanusM DenepanbHOro rocyJIapcTBEHHOTO 00pa3o-
BaTEJIbHOTO CTaHJapTa OCHOBHOTO 00111eT0 00pa3oBaHus.

[Iporpamma peanusyercss B €OUHCTBE Y4YEOHOM UM BOCHUTATEIBHOU
NEeSATEIbHOCTH TMUMHA3UH 110 OCHOBHBIM HAINPABIICHUSIM BOCIIUTAHUS

JIM4HOCTHBIE PE3yJIbTaThI:

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUSI OOYYAIOMIMMUCS padoydeil mporpamMMsl
OCHOBHOI'O 00I1Iero 00pa3oBaHUs MO airedpe TOJKHBI OTpakaTb T'OTOBHOCTH
U CIOCOOHOCTh 00YyUaIoIUXCsl pPyKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH
NO3ULMEH JMYHOCTH, CHUCTEMOM ILICHHOCTHBIX OpHUEHTAlMil, IO3UTHUBHBIX
BHYTPEHHUX  yO€XJAEHMH, COOTBETCTBYIOILIMX TPAJAULHUOHHBIM  IIEHHOCTSIM
poccUCKOro o0IIeCTBa; PaCUIMPEHUE KUZHEHHOTO OMBITA U ONbITA JESITEIbHOCTH
B IIPOLIECCE PEATM3ALNHA OCHOBHBIX HAIPABIECHUI BOCIIUTATEIBHOMN JAESTEIBHOCTH,
B TOM YHCJIE B YACTHU:

[TaTproTHyecKkoe BOCIUTAHUE:

MPOSIBJICHUEM HHTEpeca K TMPOIUIOMY M HACTOAIIEMY pPOCCHUCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTHOKEHUSIM  POCCUHCKHX
MAaTeéMaTUKOB U POCCUMCKOW MAaTeMaTHYECKOW HIKOJbI, K HCIIOJb30BAaHUIO JTHUX
JOCTHXKEHHUM B IPYTUX HayKaxX U MPUKIIATHBIX

['paxxnaHckoe U 1yXOBHO-HPABCTBEHHOE BOCITUTAHUE:

IPAXKJAHCKOE M JTyXOBHO-HPABCTBEHHOE BOCIHMTAHHE: TOTOBHOCTBIO K
BBIMIOJIHEHUIO ~ OOS3aHHOCTEM  TpakJaHWHA W peaju3aludd  €ero  Ipas,
IPEJCTaBICHUEM O MaTeMAaTUYECKUX OCHOBaX (DYHKIMOHMPOBAHUS Pa3IMUHBIX
CTPYKTYp, SIBJICHHM, MPOLIeyp IPpaXkAaHCKOro 001iecTBa (BbIOOPHI, OMPOCHI U TIp.);
TOTOBHOCTBIO K OOCYXJIECHHIO 3THUYECKHX MpPOOJieM, CBSI3aHHBIX C MPAKTUYECKUM
IPUMEHEHUEM JTOCTHIKEHUN HAYKH, OCO3HAHUEM Ba)>KHOCTU MOPAJIbHO-3THYECKHX
IPUHIUIIOB B JAESTEIIBHOCTH YUYEHOTO.

TpynoBoe BoCIIMTaHUE:

YCTAaHOBKOM Ha AaKTMBHOE Y4YacTHE€ B PpEUICHUU NPAKTUYECKUX 3a]ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXHOCTH MaTeMaTHYECKOTO
o0pa30BaHUs Ha MPOTSHKEHUM BCEW KM3HM ISl YCNEMHON MNpodeccruoHaIbHOM
NEATEIbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHMI; OCO3HAaHHBIM BBHIOOPOM H
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MOCTPOEHUEM MHUBUTyIbHON TPACKTOPUM 00Pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN

DcTeTHYecKOe BOCIIUTAHUE:

CHOCOOHOCTBIO K OMOIMOHAIIBHOMY H  3CTETHYECKOMY BOCIPHUSITHIO
MaTEeMaTHYECKUX OOBEKTOB, 3a/ay, PEHICHWH, PACCYX ACHUW; YMEHHIO BUJACTDH
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

[{eHHOCTH HAyYHOTO MO3HAHUS:

OpUEHTallUe B JCATEIBHOCTHM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHs YENIOBEKA, MPUPOJILI U
oOIIecTBa, MOHMMAHUEM MAaTEeMaTUYeCKOM HayKu Kak cdepbl 4YeloBEeYeCKOM
JeATEIbHOCTH, ATANoB €€ pa3BUTUS U 3HAYUMOCTH JJIsi PA3BUTUS LIMBWIM3AIUY;
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTeMaTUYECKOW KYJIbTYypOH Kak CpeiCTBOM
NO3HAHUsI MHpPA; OBJAJCHHEM NPOCTEHIIMMU HAaBBIKAMHM HCCIEI0BATENIbCKON
NeATETbHOCTH

duzuyeckoe BOCTUTaHUE, (HOPMHUPOBAHHE KYJIBTYPbl 3J0pPOBbI U
HMOIIMOHAIIHOTO OJIarONOIyYns:

TOTOBHOCTHIO TPUMEHSITh MaTeMaTHYEeCKHE 3HAHHUA B HWHTEPEcax CBOETO
3I0pOBbsl, BEIEHHS  3J0pOBOro  o0pa3a JKU3HU  (340POBOE  IUTAHUE,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryisipHas ¢uznyecKas
aKTUBHOCTB); C(POPMHPOBAHHOCTHIO HaBbIKa pPeIECKCUH, MPU3HAHUEM CBOETO
IpaBa Ha OIMOKY U TAKOT'O K€ MIpaBa JIpyroro 4eJioBeKa

DKOJIOTHYECKOE BOCITUTAHUE:

OpUEHTAlMEN Ha MPUMEHEHHE MAaTEMaTUYECKUX 3HAHUM /711 PeLeHUs 3a1au
B 00JacTU COXPAaHHOCTH OKpY’Kalollell cpeabl, IMJIaHUPOBAHUS TIOCTYIKOB U
OLIEHKM HMX BO3MOXHBIX MOCIEACTBUI Ui OKpYXaroUlel cpenbl; OCO3HaHHEM
r7100aJbHOTO XapaKTepa KOJOTHYECKUX MPOOJIeM U IMyTel UX peleHusl.

MeranpeaMeTHbIe PE3yIbTaThl:

Perynstusnbie YV /I

YMeHue camMOCTOATENBbHO ONpENeNsaTh Ledu OOydeHMs, CTaBUTb U
bopMynupoBaTh HOBBIE 3a/Jayd B y4yeOe U TMO3HABATENbHOW JESITEIbHOCTH,
pa3BUBaTh MOTHBBI W HMHTEPEChl CBOCH TO3HABATEIBHOW JCSTEIHHOCTH.
OO0y4aronuncs CMOXKET:

aHAJIM3UPOBATh CYILECTBYIOIIME U TUIAHUPOBATH Oyayuiue oOpa3oBaTeIbHbIE
pe3yJIbTaThl;

OTNpEENATh COBMECTHO C MEJAaroroM KPUTEPUU OLEHKU IUIAHUPYEMBIX
00pa30BaTeIbHBIX PE3yIbTATOB;

UACHTU(PUIUPOBATh TMPENSATCTBUS, BO3ZHUKAIOIIME TIPU  JTOCTH)KEHUU
COOCTBEHHBIX 3aIUIAHHPOBAHHBIX 00Pa30BaTENIbHBIX PE3YJIbTATOB;

BBIJIBUTATh BEPCUU MPEOAOTICHUS MPENSTCTBUH, (HOpPMyIHpOBaTh TUIOTE3HI,
B OTJICIBHBIX CIy4YasXx — MPOTHO3UPOBATH KOHEUHBIN Pe3yIbTaT;

CTaBUTh LIeNb U (POpMyJIMpOBaTh 3a/ladyd COOCTBEHHOW 00pa30BaTENbHOU
JESTEIBHOCTH C YYeTOM BBISBICHHBIX 3aTPYAHCHHH W  CYIIECTBYIOIIUX
BO3MOKHOCTEH;



000OCHOBBIBaTh BBIOpPAHHBIE MOJAXOJAbI M CPEACTBA, HCIOJIb3yeMble IS
JIOCTHKEHHS 00pa30BaTEIbHBIX PE3yIbTATOB.

YMeHne caMOCTOATENbHO IUTAHUPOBATh MYTH TOCTIKEHUS IIeNied, B TOM
YHclie aJbTepHATUBHBIC, OCO3HAHHO BbIOMpaTh Hanbosee 3(hPeKTUBHBIE CITOCOOBI
pelieHus: yueOHbIX U MO3HABATENbHBIX 3a/1a4. O0yJaronuiicss CMOXKET:

OTIpeENsATh HEOOXOAUMBbIE JEWCTBUA B COOTBETCTBUU C Y4EOHOU W
MO3HABATEJIbHOM 3a1aueii M COCTABIISITh aJITOPUTM UX BBITIOJHEHUS;

000CHOBBIBaTh U OCYIIECTBIISITH BBIOOP Hanbosee 3(PGEeKTUBHBIX CIIOCOOOB
penieHust yueOHBIX U NTO3HABATENIbHBIX 33/1a4;

ONpeNensTh/HaX0IUTh, B TOM YUCIE U3 MPEAJIOKEHHBIX BAPUAHTOB, YCIOBUS
JUTSL BBITIOJTHEHUST y4eOHOM U MO3HABaTEIbHOM 3a/1a4K;

BBICTPaUBaTh >KM3HEHHBIC IJIAHBI HA KPaTKOCPOUHOE Oyayiiee (OnmpenemnsiTh
LEJIEBbIE OPUEHTUPHI, (HOPMYIHPOBaTh aJEKBATHbIE UM 3aJaud U MpeljiaraTh
JEHCTBUS, YKa3bIBast 1 00OCHOBBIBAS JIOTHUECKYIO TTOCIEA0BATEIHHOCTD IIIaroB);

BBIOMpaTh W3 TMPENJIOKEHHBIX BAPUAHTOB W CAMOCTOATEIBHO MCKATh
CpeICTBa/pecypchl s pelIeHHsI 3a1a4/AOCTHKCHUS 11ETIH;

COCTaBIISITh IUJIAH pEIIEHUS MpoOJeMbl (OMHUCHIBATH JKU3HEHHBIM UK
BBITIOJTHEHHSI POEKTA, aITOPUTM IPOBEACHUS UCCIICIOBAHUS);

OTIPEACTATh TOTCHUHUATbHBIC 3aTPYJHEHUS TPU pEIICHWH Y4eOHOH U
MO3HABATENIbHOM 3a/1a4u M HAXOJIUTh CPEJCTBA JIJISl MX yCTPAHCHHS,

OIUCHIBaTh CBOM OMBIT, OOPMIISISL €0 AJIsl IEpelauu IPYTUM JIIOISIM B BUE
aJITOPUTMa PELICHUs TPAKTUYECKUX 33]1a4;

IUTAaHUPOBATh U KOPPEKTUPOBATH CBOIO MHIUBUIYAJIbHYIO 00Pa30BaTENIbHYIO
TPACKTOPHIO.

YMeHue COOTHOCUTH CBOM JIEHCTBUSI C IUIAHUPYEMBIMHU pe3yJbTaTaMH,
OCYIIECTBIISATh KOHTPOJb CBOEH JAEATENBHOCTH B IMPOLECCE JOCTUKCHHUS
pe3ynbTaTa, OnpeaeisaTh CocoObl IEUCTBUIM B paMKax MPEeAJIOKEHHBIX YCIOBUM U
TpeOOBaHMI, KOPPEKTUPOBATH CBOU JIEUCTBUS B COOTBETCTBUHU C M3MEHSIOLIEHCS
cutyanuei. OOy4Jaromuiicss CMOXKET:

paziMuath pe3yJabTaTbl M CIOCOOBI  JEWCTBUH MpU  JOCTHUKEHUU
pe3yNbTaToB;

OTIPE/IETISATH COBMECTHO C MEAAroroM KpUTEPHH JOCTHKECHHS MIaHUPYEMBIX
pe3yNbTaTOB U KPUTEPUHU OIIEHKH CBOEH yUeOHOU eATeIhHOCTH;

CUCTEMATU3UPOBaTh (B TOM YHCJIE BBIOMpATh MPUOPUTETHHIE) KPUTEPUU
JOCTUKEHUS TNITAHUPYEMBIX pe3yIbTaTOB U OLEHKU CBOEH NI TEIbHOCTH;

oTOMpaTh MHCTPYMEHTHI ISl  OLEHUBAHUS  CBOEH  JI€ATEIbHOCTH,
OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JAEATEIbHOCTH B pPaMKaxX MPeasioKEHHBIX
YCJIOBHUM U TpeOOBAHMIA;

OLICHHMBATh CBOIO JEATEIbHOCTb, AHAJIM3UPYS U APTYMEHTHUPYS MPUYUHBI
JOCTHKEHUS WJTM OTCYTCTBHS IJIAHUPYEMOTO Pe3yJIbTaTa;

HaXOJWTh HEOOXOIWMBbIE M JIOCTaTOYHBIC CPEACTBA JJSi BBITIOJHEHHS
y4eOHBIX JEHCTBUI B U3MEHSIONIEHCS CUTYAINH;



paboTas o CBOEMy IUIaHy, BHOCUTh KOPPEKTUBBI B TEKYIIYIO NEATEIbHOCTD
Ha OCHOBE aHaliM3a W3MEHEHUW CUTyalluW [Jisi TOJIYYCHHUs 3allJIAHUPOBAHHBIX
XapaKTEPHUCTHK/TTOKa3aTeNIel pe3ynbTaTa;

YCTaHABJIMBATh CBSI3b MEXK/y MMOJYYCHHBIMU XapaKTEPUCTUKAMU PE3yJIbTaTa
U XapaKTepUCTUKAMH TPOIECCa JEATEIIbHOCTH U IO 3aBEPIICHUM ACSTEIbHOCTU
npejyiaraTh U3MEHEHUE XApaKTEPUCTUK MpoIecca i MOJYy4YEHUs YITyUIICHHBIX
XapaKTepUCTHUK PE3yJIbTaTa;

COOTHOCHUTH CBOM JIEUCTBHUS C LIEJIbIO OOyUEHUS.

YMeHue OIeHMBaTh MPABWIBHOCTh BBHINOJHEHUS Yy4eOHOM  3ajauu,
COOCTBEHHbBIE BOBMOXHOCTH €€ perieHusi. O0y4arouuics CMOXKeT:

OMpeNeNnsaTh KPUTEPUH MPABWIBHOCTH  (KOPPEKTHOCTH)  BBIMOJHEHUS
y4eOHOM 3a71a4u;

aHAIM3UpOBaTh W  OOOCHOBBIBATH MPUMEHEHHUE  COOTBETCTBYIOIIETO
WHCTPYMEHTApUS JIJIsl BHITIOJTHEHUS YUeOHO 3a/1aun;

CBOOOJHO  TIOJIb30BAaThCSl  BBIPAOOTAHHBIMU  KPUTEPUSIMH  OIICHKH U
CaMOOIIEHKH, UCXO/Is U3 IIEIN U UMEIOIIHNXCS CPEJICTB;

OIICHMBATh MPOAYKT CBOEH JIEATEIIBHOCTHM TIO  3aJaHHbIM  W/WJIN
CaMOCTOSITEJIbHO ~ OTMPENICJICHHBIM ~ KPUTEPUSIM B COOTBETCTBHUM C  LIEJIbIO
JEATEIIbHOCTH;

000CHOBBIBaTh JIOCTMXKUMOCTh 11€JIM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE
OLICHKH CBOMX BHYTPEHHUX PECYPCOB U JIOCTYIHBIX BHEIIHUX PECYPCOB;

buKCcHpoOBaTh U aHAIU3UPOBATH TUHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHBIX
pe3yJIbTaTOB.

Brnanenne ocHOBaMu CaMOKOHTPOJISl, CAMOOLIEHKH, MPUHSATUS PEUICHUW U
OCYIIECTBJICHUS OCO3HAHHOTO BbIOOpa B Yy4eOHOW W  TO3HABaTEIHLHOU
nesitebHOoCTH. O0y4JaroIIMiCs CMOXKET:

aHaJIM3UPOBATh COOCTBEHHYIO YUEOHYIO U MTO3HABATEIbHYIO JEATEIbHOCTh U
NEATEIIbHOCTh IPYTHX 00YUYaroIIUXCs B MPOIECCE B3aUMOIIPOBEPKH;

COOTHOCHUTh pEaibHbIE M ITUIAHUPYEMBIC pE3yJIbTaThl HWHAUBUIYATBHOMN
oOpa3oBaTeNbHOM  JACATENLHOCTH W  JejaTh BBIBOJABI O MpPUYMHAX €€
YCHEMIHOCTU/3(PPEKTUBHOCTH WM HEYCHEITHOCTH/HEIP(PEKTUBHOCTH, HAXOJIUTh
criocoObI BBIX0J1a U3 KPUTHUUECKOMN CUTYyaluu;

MPUHUMATh pElieHue B Y4eOHOW CHUTyallud W OIICHUBATh BO3MO>KHBIC
MOCJEACTBUS IPUHSITOTO PEIICHUS;

OTIpeNeNsaTh, KaKhe ICUCTBUS 10 PEIICHUI0 yUeOHOM 3a/1auu WK MapaMeTphI
TUX JCHUCTBUU TIPUBENIM K TMOJYYEHUIO HUMEIOMIETOCs TMPOAYyKTa Yy4eOHOM
JEATEIIbHOCTH;

JEMOHCTPUPOBATH MIPUEMBI peryJisiumn COOCTBEHHBIX
MICUXO(U3UOIOTHISCKHIX/IMOIIMOHAIBHBIX COCTOSHHM.

[ToznaBarenbubIe Y Y]]

YMeHue omnpenensarh IMOHITHS, CO3/aBaTh OOOOIIEHHUS, YCTaHABIUBATH
aHaJIOTUM, KJIACCU(PUIIMPOBATh, CAMOCTOSITEILHO BBIOUpPATh OCHOBaHUA U
KpUTEpUH ISl KJ1acCUUKAIlMK, yCTaHABIUBATh MPUYUHHO-CIEACTBEHHBIC CBS3H,



CTPOUTh  JIOTUYECKOE  paACCyKIEHHME,  yMO3aKiioueHue  (MHAYKTHUBHOE,
JETyKTUBHOE, M0 aHAJIOTUH) U J1eJIaTh BBIBOABL. OOYyYaIOMIMIICS CMOXKET:

BBIJICIISATH OOIIMI MPU3HAK WM OTIUYUE JBYX, WM HECKOJIBKHUX MPEAMETOB
WIN SBJICHUHN U OOBSACHATD UX CXOJICTBO WJIU OTIHYNS;

OOBEAMHATD MPEAMETHI U SIBJICHHSI B TPYIIIHI IO OMPEICICHHBIM IPU3HAKaM,
CpaBHUBATh, KJIACCU(PHUIIMPOBATH U 000011aTh (AKTHI U SABJICHUS;

pa3InyaTh/BBLACIATE SIBJICHHUE U3 OOIEro psjia APYTUX SBICHUH;

BBIJIETISATh NPUYMHHO-CJIEICTBEHHBIE CBSI3U HAONIONAEMbIX SIBIICHUN WIIH
COOBITUM, BBISABIATH NPUYMHBI BO3HUKHOBEHHS HAONIOAAEMBIX SIBICHUN WM
COOBITHH;

CTPOMUTH PaCCyKIEHUE OT OOIMX 3aKOHOMEPHOCTEN K YaCTHBIM SIBJICHUSAM U
OT YAaCTHBIX SIBJIEHUH K OOIIUM 3aKOHOMEPHOCTSIM;

CTPOUTH PpACCyKJIEHHE Ha OCHOBE CpPAaBHEHUS TPEAMETOB U SIBJICHUM,
BBIJIETISISL TIPU OTOM UX OOIIME TPU3HAKI U Pa3IHuus;

u3Narath MOJYyYEHHYI0 HH(OpPMAIINIO, WHTEPIPETHPYS €€ B KOHTEKCTE
pelaemMon 3a1auu;

CaMOCTOSITENIFHO YKa3bIBaTh HA MH(POPMAINIO, HYKIAIOIIYIOCS B IPOBEPKE,
npeyiaraTe ¥ MPUMEHSITH CTIOCO0 TMPOBEPKHU TOCTOBEPHOCTH HHGOPMAITNH;

OOBSICHATh SIBIICHUS, TIPOIECCHI, CBSI3U U OTHOIIEHUS, BBISBISIEMBIE B XOC
MMO3HABATEILHOM M MCCIEIOBATEILCKOM AESITCIbHOCTH,

BBISIBJISITh M Ha3blBaTh IPUYMHBI COOBITHS, SIBJICHHUS, CaMOCTOSITENIBHO
OCYIIECTBIISASE NPUUYUHHO-CIIEICTBEHHBIN aHaIN3;

JieNlaTh BBIBOJ] Ha OCHOBE KPUTHMYECKOTO aHAIM3a pa3HbIX TOYEK 3pPEHUS,
NOJTBEPXKIaTh BBIBOJ COOCTBEHHOH apryMeHTalMed WIM CaMOCTOSITENIBHO
NOJyYE€HHBIMU JAHHBIMHU.

VYMeHue cos3naBaTh, MPUMEHSATh U MPEOOPa30BbIBATH 3HAKM U CHUMBOJIBI,
MOJEINM W CXEMbl JUId pelmeHus Yy4YeOHbIX ¢ TO3HABATENBHBIX 3ajad.
OO0y4aronuncs CMOXKET:

0003HaYaTh CHMBOJIOM M 3HAKOM MPEAMET W/UIIH SIBIICHUE;

OTIPEETATh JIOTHYECKHE CBSI3M MEXIY NpeAMETaMH W/WIM SBICHUSMH,
0003HAYaTh JAHHBIE JIOTUYECKUE CBS3H C TIOMOIIBIO 3HAKOB B CXEME;

co371aBaTh a0CTPAKTHBIN UJIU pealibHbII 00pa3 mpeIMeTa U/ Uilv SIBJICHUS;

CTPOUTh MOJEJIb/CXEMY Ha OCHOBE YCJOBHMH 3agaud W/wWiM crocoba ee
peleHus;

co3/laBaTh BepOalbHbIC, BEIIECTBEHHbIE U HH(OPMALMOHHBIE MOJETU C
BBIJIEJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa AJI ONpEeIeNIeHUsl crocoda
pelleHus 3aJa4l B COOTBETCTBUU C CUTYallUel;

NEPEBOJUTH CJIOXKHYIO IO COCTaBy (MHOTOACHEKTHYI0) HH(pOpPMAIUIO U3
rpaguyeckoro wWid (POPMATM30BAHHOTO (CUMBOJIBHOTO) TIPEICTAaBICHUS B
TEKCTOBOE U HA00OPOT;

CTPOUTH CXEMY, QJITOPUTM ACHCTBHSI, HCIPABIATh WJIM BOCCTAHABIMBATH
HEU3BECTHBIM paHee alTOPUTM Ha OCHOBE HMMEIOIIETOCS 3HAHHUS 00 OOBEKTe, K
KOTOPOMY TPUMEHSIETCS aITOPUTM;

CTPOUTH JI0OKA3aTEIBCTBO: MPSIMOE, KOCBEHHOE, OT IPOTHUBHOTO;



aHAIU3UPOBATh/PeIICKCUPOBATH OMBIT Pa3padOTKU U peann3aluud y4eOHOro
MPOEKTa, HCCIENOBaHUS (TEOPETUUYECKOr0, SMIUPUUYECKOr0) C TOUKH 3pECHUS
pereHuss MpoOJEeMHON CHUTyaIluu, JOCTIKCHUS TOCTABICHHOW IENM W/WIM Ha
OCHOBE 33/IaHHBIX KPUTEPHUEB OIICHKH MPOAYKTa/pe3yIbTara.

CwmpicnoBoe uteHue. OOyJaronuiics CMOXKET:

HaxOJIUTh B TEKCTE TpeOyemyro MHGOpMaNuio (B COOTBETCTBHH C IICIISAMH
CBOEH JIEATEIIbHOCTH);

OPUEHTHUPOBATLCS B COJEPKAHUM TEKCTa, MOHUMATh IEIOCTHBIA CMBICI
TEKCTa, CTPYKTYpUPOBATh TEKCT;

yCTaHaBJIMBATh B3aMMOCBSI3b OINUCAHHBIX B TEKCTE€ COOBITUH, SIBICHUIA,
MPOIIECCOB;

PE3IOMUPOBATh IIIaBHYIO UJICIO TEKCTA,

@opMHUPOBAaHUE W PA3BUTHUE OSKOJIOTMYECKOTO  MBIIUICHUS, YMEHUE
MIPUMEHATH €r0 B MO3HABATEIIbHOM, KOMMYHUKATUBHOM, COLIMAIBHON MPAKTUKE U
npodeccuoHanbHON oprueHTauu. OOy4aromuicss CMOXKET:

OMPENIEIISITh CBOE OTHOILICHUE K OKpY’Karolleh cpeje, K COOCTBEHHOU cpelie
0o0uTaHUS;

aHaJIM3UPOBAaTh BIUSHUE JKOJIOTUYECKUX (PAKTOPOB Ha Cpeay OOUTaHMS
YKUBBIX OPTaHU3MOB;

MPOBOAUTL  TMPUYMHHBIA M BEPOATHOCTHBIA  aHAIM3  Pa3IMYHBIX
HKOJIOTUYECKUX CUTYaIui;

IPOTHO3UPOBATh HW3MEHEHHS CUTyallUM IIPU CMEHE JCHCTBHUS OIHOTO
dakTopa Ha ipyroit GpakTop;

pacrpoCTpaHsATh 3KOJIOTMYECKHE 3HAHUS W y4acCTBOBAaTh B IMPAKTUUYECKHUX
MEpONPUATHAX IO 3AIIUTE OKPYKAOIIEH CPEIbI.

Pa3BuTre MOTHMBaIMK K OBIAJCHUIO KYJIbTYPOW aKTUBHOTO MCIIOJIb30BAHUS
CJIOBapeil, CIPaBOYHUKOB, OTKPBITHIX MUCTOYHUKOB MH(MOPMALIUM U DJICKTPOHHBIX
MOUCKOBBIX cucTeM. O0y4aromMiicss CMOKET:

OTPENIeNIITh HEOOXOJAUMBIC KIIIOUEBbIC MOMCKOBBIE CIOBa U (hOPMHUPOBATH
KOPPEKTHBIC MOUCKOBBIE 3aMPOCHI;

OCYIIIECTBIIATh B3aUMOJICHCTBUE C PJIEKTPOHHBIMU TTOMCKOBBIMHM CUCTEMaMHU,
0a3zaMu 3HaHW, CIPABOYHUKAMU;

dbopMupoBaTh MHOXECTBEHHYIO BBIOOPKY W3 Pa3IMYHBIX HMCTOYHUKOB
uHdopMaIuu 111 00bEKTUBU3AIMH PE3YJIbTATOB TIOUCKA;

COOTHOCHUTH TNOJIyYEHHBIE PE3YJIbTaThl MMOUCKA C 33a/layaMH U LEISIMUA CBOEH
JEATEIIbHOCTH.

KommynukatusHsie YV /|

YMeHue OpraHu30BBIBaTh Y4YEOHOE COTPYJHHUYECTBO C TMEJArOrOM M
COBMECTHYIO JICSITENIbHOCTh C TIEAaroroM W CBEPCTHUKAMH; paboTaTh
WHJVUBUAYAJIBHO U B TPYIINE: HAXOAUTH OOIIee pelIeHUE U pa3pemarh KOHQIUKTHI
Ha OCHOBE COTJIACOBaHMWSI TO3UIMK M ydeTa HMHTEpecoB; (HOPMYIMPOBATH,
apryMEHTHPOBATh U OTCTauBaTh CBOE MHEHHE. OOYyUaIOIIHIC CMOXKET:

OTIPENICIISITH BOBMOKHBIE POJIU B COBMECTHOM JEATEIbHOCTH;

UTPATh OMPEJICICHHYIO POJIb B COBMECTHOM AEATEILHOCTH;
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OPUHUMATh MO3ULIMI0 COOECEIHUKA, TOHUMAs MTO3UIIMIO JPYToro, pa3inyaTh
B €r0 peurd MHEHUE (TOUKY 3pEHUS ), TOKa3aTEIbCTBA (ApTyMEHTHI);

ompenensiTh CBOM  JEHUCTBUA W  JCUCTBUSA  NApTHEpPA, KOTOpPHIE
CI0COOCTBOBAJIM UJIH MPENSTCTBOBAIN MPOAYKTUBHON KOMMYHHUKAIIUH;

CTPOUTH MO3UTUBHBIE OTHOLIEHUS B IpoLiecCe YU4eOHOW M MO3HABATEIbHOU
NEeSATEIbHOCTH;

KOPPEKTHO W apryMEHTHPOBAHHO OTCTaMBAaTh CBOIO TOYKY 3pEHUS, B
JMCKYCCUU YMETH BBIIBUTATh KOHTPAPTYMEHTHI, epedpa3zupoBaTh CBOIO MbICIb;

KPUTUYECKA OTHOCUTBHCS K COOCTBEHHOMY MHEHHUIO, YMEThb MpHU3HABAThH
OIIMOOYHOCTH CBOETO MHEHHS (€CIM OHO OLIMOOYHO) U KOPPEKTUPOBATH €T0;

npeajaraTh albTEPHATUBHOE PellleHNEe B KOH(DIUKTHOW CUTYaIuu;

BBIICNIATH OOIIYIO TOUKY 3PEHUS B JUCKYCCHUU;

JIOTOBApPUBATHCA O MPABWIIAX U BONPOCAX JIJIsi 00CYKIACHHUS B COOTBETCTBHUH C
ITOCTABJICHHOU IIEpe]l TPYIIION 3a0a4ei;

OpraHu3oBbIBaTh A((PEKTUBHOE B3aUMOJICUCTBUE B rpynne (ONMpeacsisiTh
oOL1ue 1eNnH, pacupeiesaTh POJIu, 1I0rOBAPUBATHCS APYT C APYIOM U T. 1.);

YCTPaHATh B paMKax JMajora pa3pbiBbl B KOMMYHUKAIMH, OOYCIIOBIEHHBIE
HEITOHUMAHUEM/HETIPUSATUEM CO CTOPOHBI COOECEeTHUKA 3aJaud, (POPMBI HIH
coJlep KaHus AuaJiora.

YMeHHe OCO3HAaHHO HCIIOJIb30BaTh PEYEBBIE CPEACTBA B COOTBETCTBHH C
3a/layeii KOMMYHHKAIIUU JIJIs1 BRIPAXKEHHUSI CBOMX YYBCTB, MBICJIEH U MOTpeOHOCTEN
JUIS TUIAHUPOBAHUSL M PETYJSIIIUM CBOEH NIESTENbHOCTH; BJIAJCHUE YCTHOM U
MUCHbMEHHON pPEYbl0, MOHOJOTHMYECKONH KOHTEKCTHOM peubto. OOyuarommiics
CMOJXKET:

OTpeNeNsaTh 3a7adyy KOMMYHHUKAIMU U B COOTBETCTBUU C HEW OTOMpaTh U
UCITI0JI30BATh PEUYEBBIE CPE/ICTBA;

MPEACTABNISATh B YCTHOW WM NUCBMEHHON (opMe pa3BEpHYTHIN IUIaH
COOCTBCHHOM JICSATCIIHLHOCTH;

coOJII0/1aTh HOPMBI ITyOJIMYHOM peyH, PErIaMEHT B MOHOJIOTE U JUCKYCCUU B
COOTBETCTBUM C KOMMYHUKATUBHOM 3aJ]a4€EH;

BBICKA3bIBaTh U OOOCHOBHIBATH MHEHUE (CYKACHUE) U 3alpalliiBaTh MHEHUE
napTHepa B paMKax Juajora;

NpUHUMATh pEIICHHEe B XOJ€ JAHalofa W COrJacoBbIBaThb €ro ¢
cO0ECEeTHUKOM;

CO3/1aBaTh IHCHMEHHBIE TEKCThl PA3JIMYHBIX THUIIOB C MCIOJIB30BAHHEM
HEOOXOJMMBIX PEUEBBIX CPECTB;

WCIIOJIB30BaTh CPEJCTBA JIOTMYECKOM CBSI3W I BBIACIIEHUS CMBICIOBBIX
OJIOKOB CBOETO BBICTYIUICHHUS;

HCIIOJIb30BaTh BepOabHbIE W HEeBepOalbHBIE CPEICTBA B COOTBETCTBUU C
KOMMYHUKAaTUBHOM 3aJ1a4ei;

OLIeHUBATh 3P(HEKTUBHOCTH KOMMYHHUKALIUU MTOCIIE €€ 3aBEPILCHHUS.

@opMUpOBaHUE U Pa3BUTHE KOMIIETEHTHOCTH B OOJACTH HMCIOJIb30BAHUS
MH()OPMAIMOHHO-KOMMYHUKAIIMOHHBIX ~ TexHonorud  (maee  —  HKT).
OO0y4aronuncs CMOXKET:
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LIEJICHAIIPABJIICHHO MCKaTh W HCIOJb30BaTh HH(MOPMALMOHHBIE PECYPCHI,
HEOOXOMMbIE IS PEeIICHHUS] YUeOHBIX U MPAKTUUYECKHUX 33]1a4 C TOMOIIBIO CPEJCTB
UKT;

MCIIOJIb30BAaTh I MEpPEeIadu CBOMX MBICIEH e€CTECTBEHHBIE U (hOpMabHbIC
A3BIKM B COOTBETCTBHUH C YCIOBUSIMU KOMMYHUKALIUH;

ONEepUPOBATh JAHHBIMHU IIPHU PEIICHUHN 3a/1a4U;

BbIOMpaTh  aJeKBaTHBIE  3ajjau€ HMHCTPYMEHTHI U  HCIOJIb30BaTh
KOMIIBIOTEPHBIE TEXHOJIOTUU JUUIsl pPEIICHHs] y4eOHBIX 3a/Jay, B TOM 4YHCIE JJIS:
BBIUMCJICHUS], HAIMUCAHUS IHUCEM, COUYMHEHUH, OKJIanoB, pedepaToB, CO3IaHUS
Ipe3eHTaln U JIp.;

UCIOJIb30BaTh UHPOPMALMIO C YIETOM 3TUYECKUX U IIPABOBBIX HOPM;

co3/1aBaTh LU(POBBIE PECYPCHl PAa3HOIO TUIA U I Pa3HbIX ayIUTOPUH,
coomonath  MH(MOPMALMOHHYIO TUTHMEHY W TpaBWwila  HMHPOPMAILMOHHOM
0€30I1aCHOCTH.

[IpeameTHBIE PE3YNBTATHI:

OCO3HAHMWE 3HAYEHUS] MAaTEMATUKH JIJIs1 TOBCEHEBHOM JKU3HU YEJIOBEKA;

MPEACTABICHHE O MAaTeMAaTHYECKOW Hayke Kak cdepe MaTeMaTH4eCcKOu
NeATEIbHOCTH, 00 »3Tamax €€ pa3BUTH, O €€ 3HAYUMOCTH JUIsl pa3BUTUSA
UMBUJIU3ALINH;

pa3BUTHE yMEHUM paboTarb € YYEOHBIM MATEMAaTUYECKUM TEKCTOM
(aHanMU3UpOBaTh, U3BJIEKATh HEOOXOAUMYIO HH(POPMAIUIO), TOYHO M TPaMOTHO
BBIPDAKATh CBOM MBICIIM C IPUMEHEHUEM MAaTEMaTUYECKOM TEPMHMHOJOTUU U
CUMBOJIMKHU, IPOBOJIUTH KJIACCU(PHUKALUU, JOTUUECKHUE 0OOCHOBaHMUS;

BiaJieHue O0a30BbIM MMOHATHUMHBIM ammaparoM IO OCHOBHBIM pasjesiam
COJIEp KaHUS;

CUCTEMATUYECKUE 3HAHUS O (PYHKLMAX U UX CBOWCTBAX;

MPAaKTUYECKH 3HAYMMblE MaTEMaTHYECKME YMEHUS U HAaBBIKH, UX
NPUMEHEHUE K PEIIEHUI0 MaTeMaTUYeCKUX U HEMaTeMaTU4yecKHX 3ajad,
IIPEIO0JIAratoIlee YMEHHUS:

BBIMIOJIHSATH BBIYUCIIEHUS C IEUCTBUTEIILHBIMU YUCIIAMH;

peniaTh ypaBHEHUs, HEPABEHCTBA, CUCTEMbI YPABHEHUI U HEPABEHCTB;

pemaTh TEKCTOBbIE 3aaud apU(METUYECKUM CIOCOOOM, € IOMOIIBIO
COCTABJICHHSI M PEUICHUS] YPABHEHH, CUCTEM YpaBHEHUIN 1 HEPABEHCTB;

UCIOJb30BaTh  anreOpanyeckuid  s3bIK  JUISI  ONHMCAHMsI  [PEIMETOB
OKPY AIOILEro MMpPa ¥ CO3AaHUS COOTBETCTBYIOIIUX MAaTEMAaTUYECKUX MOJIEIIEN;

IIPOBOJIUTh  NPAKTUYECKHE PACUETHI: BBIYMCIEHUS C  IPOLEHTaMH,
BBIYMCIIEHHS C YHCIOBBIMH NOCJIEA0BATEIBHOCTSIMH, BEIUACIECHUS CTATUCTUYECKHUX
XapaKTEPUCTHK, BHIIOJIHEHNE TPUOTMKEHHBIX BBIUYUCIICHHUI;

BBITIOJHATH TOXK/IECTBEHHBIE MTPE00Pa30BaHUS PAllMOHATIBHBIX BHIPAKEHUH;

BBITIOJIHATH ONEPALIMK HaJl MHOKECTBAMU;

UCCIEeI0BATh (PYHKIIMU U CTPOUTH UX IpaUKu;

YUTaTh U MUCIOJIb30BaTh MHPOPMALIMIO, IPEACTABICHHYIO B BUAE TaOJIULIbI,
JIUarpaMMbl (CTOJIOYATON WM KPYTOBOM);

pemaTh NpocTeie KOMOMHATOPHBIE 3a/1a4u.
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[TnaHupyemble mpeMETHBIC PE3yIIbTaAThI
Anrebpanyeckue BhIPaKCHHUS
BEITyCKHUK HAYYIHUTCS:

OTIEPUPOBAThH MOHSATUSIMU «TOXKJECTBOY, «TOXJIECTBEHHOE
nmpeoOpa3oBaHuey, peniaTh 3a1a4u, coaeprKaiiue OyKBEHHbIC TaHHbBIE, padoTaTh C
dbopmynamu;

ONEPUPOBAaTh TMOHATHEM «KBAaJApaTHbII KOPEHb», NPHUMEHATh €ro B
BBIYUCJICHUSAX;

BBITIOJIHATH MPe0oOpa30BaHUE BBHIPAXKEHUM, COEPKAIIUX CTENEHU C IeJIbIMU
MOKA3aTesIMU U KBaIpaTHbIE KOPHU;

BBITIOJIHATD TOKJIECTBEHHbIE MPEOOpPa30BaHUsl PAIMOHAIBHBIX BBIPAKECHUM
Ha OCHOBE NMPaBUJI ACUCTBUIN HAJ MHOTOWICHAMH U alre0pandyecKuMu ApoosiMu;

BBIIIOJIHSTH PA3JI0KEHUE MHOTOUJIEHOB HA MHOKHUTEIH.

BBIITyCKHHUK TOJY4YUT BO3MOKHOCTB!

BBINIOJIHATh MHOTOILIArOBBIE NPEOOPA30BaHUS PALMOHAIBHBIX BBIPAKEHHIH,
NPUMEHSS LIUPOKHUI HA0Op c11ocoOO0B U MPUEMOB;

MPUMEHATh TOXKJIECTBEHHbIE NpPeo0pa3oBaHUs Uil pEHICHUs 3a7ady U3
Pa3JIMYHBIX PA3AENIOB Kypca.

YpaBHeHUs

BrInycKHUK HAy4HUTCS:

pelaTh OCHOBHBIE BUbI PALIMOHAIBHBIX YPAaBHEHUI C OAHON NMEPEMEHHOM,
CUCTEMBI IBYX YPABHEHUN C JBYMs IEPEMEHHBIMU;

NOHUMATh YpPaBHEHUE KaK BAXHEUIIYI0 MaTEMaTUYECKYID MOJEb s
OMMCAHMS U W3YUYEHUs Pa3HOOOPA3HBIX PEATbHBIX CHUTYaIlMd, peliaTh TEKCTOBbIC
3aJ]auM aaredpanyeckuM METOJOM;

MPUMEHATh IpapUUECKUEe MPEACTABICHUS IJIs1 HUCCIEIOBaHUS ypaBHEHUI,
UCCJIEIOBAHUS M PELIEHUS] CUCTEM YPABHEHUI C JBYMSI IEPEMEHHBIMH.

BrinmyCKHUK TOJIyYUT BO3MOKHOCT!

OBJIAJIETh CHEIHUAIbHBIMA NPUEMAMH pEIICHHUS YpPAaBHEHHH U CHUCTEM
YpaBHEHUH; YBEPEHHO TMPUMEHATH amnmnapaT ypaBHEHUM s pelleHus
pa3HOO0Opa3HbIX 337a4 U3 MATEMATUKU, CMEXHBIX TPEAMETOB, IPAKTUKH;

MPUMEHATh IpapUUEeCKUe MPEACTABICHUS IJIs1 HUCCIEIOBaHUS ypaBHEHUI,
CUCTEM YpPaBHEHHM, copepKalIuX OyKBEHHbIE KOO DUITUESHTHI.

Hepasencta

BrinyckHUK Hay4uTCs:

IIOHUMATh TEPMHUHOJIOTMI0O M CUMBOJMKY, CBS3aHHBIE C OTHOILLIEHHEM
HEPaBEHCTBA, CBOMCTBA YUCIIOBBIX HEPABEHCTB;

pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM U HMX CHUCTEMBI;
pelaTh KBaJipaTHbIe HEPABEHCTBA C ONOPOM Ha rpaduyecKkue NpeACcTaBICHUS;

OPUMEHSTh anmnapar HEPABEHCTB I pEIICHUs 3aJad M3 Pa3InyHbIX
pa3zaeioB Kypca.

BbINyCKHHUK TOJTYYUT BO3MOKHOCTB:
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OCBOMTH pa3HOOOpa3zHble MPUEMBI J0KA3aTEIbCTBA HEPABEHCTB; YBEPEHHO
MIPUMEHSTH anmapaT HEPaBEHCTB VIS PEIICHHS Pa3HOOOPA3HBIX MAaTEMaTHYECKHX
3a/1a4, 3a7a4 U3 CMEKHBIX TIPEIMETOB U TIPAKTUKH;

MPUMEHATh TpadUUeCKre MPEACTABICHUS IS WCCICIOBAHMS HEPABEHCTB,
CHCTEM HEPaBEHCTB, CO/ICPKAIUX OyKBEHHBIE KO (DULIMEHTHI.

HucnoBble MHOXKECTBA

BrITyCKHUK HAyUUTCS:

NOHUMAaTh TEPMUHOJIOTHIO W CHUMBOJIMKY, CBSI3aHHbIE C [OHSATHUEM
MHO>KECTBA, BBIIMOJIHATE ONEpallii HaJl MHOKECTBaMU;

UCIOJIb30BaTh HayajbHBIE MPEACTABICHUS O MHOKECTBE JIEHCTBUTEIbHBIX
YHCElL.

BbIyCKHUK OJTyYUT BO3MOKHOCTH:

pa3BUBATh MPEICTABICHUE O MHOXKECTBAX;

pa3BUBATh MPEICTABIICHUE O YUCIIC W YHCIOBBIX CUCTEMaX OT HATYPAIbHBIX
710 IEHCTBUTEILHBIX YUCEN, O POJIM BBIUUCICHUHN B TIPAKTHKCE;

Pa3BUTh M YIUIYOUTh 3HAHUS O JCCSITUYHON 3alMCH JEHCTBUTEIBHBIX YHCEI
(mepuouyYecKue U HETIEPUOIUYECKUE APOOH).

OyHKIUH

BBITyCKHUK HAYyUNUTCS:

MMOHUMAaTh W HCIIOIB30BaTh (DYHKIIMOHAIBHBIE TOHATHS, S3BIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAYCHUS);

CTpouTh TpaduKH DJJIEMEHTApHbIX (QYHKIMNA, HCCIE0BaTh CBONCTBA
YHUCJIOBBIX (PYHKIIMI HA OCHOBE M3YUYEHUS TTOBEACHUS X IPaPHUKOB;

NOHUMATh (PYHKIMIO KaK BaKHEUIIYI0 MaTEMaTHYECKYI0 MOJENb IS
ONMMCAHMS  TPOIIECCOB M  SIBIICHUW  OKPYXAIOIEro  MHUpa, TMPUMEHSThH
(GyHKIMOHATBHBIA S3BIK JJII OMHCAHUS M HMCCICIOBAHUS 3aBUCUMOCTEH MEXIy
(bU3UYECKUMHU BeTUIMHAMU;

MOHUMATh W HCIOJb30BAaTh SI3BIK  IOCIEAOBATEILHOCTEH  (TEPMUHBI,
CUMBOJIMYECKHE 0003HAYEHUS);

MPUMEHATH (OPMYJIBI, CBSI3aHHBIC C APUPMETHICCKON W TeOMETPHICCKOM
MPOTPECCUsMHU, W amnmapar, cGOPMUPOBAHHBIN MPH WM3YUYEHUU IPYTHUX Pa3IeiioB
Kypca, K pEeIICHUIO 3a7a4, B TOM YHCIIe C KOHTEKCTOM U3 PEaTbHOU KU3HH.

BBITyCKHHUK TIOJTyYHUT BO3MOKHOCTD:

IIPOBOJUTH WCCIEAOBAHUS, CBA3aHHBIE C M3YUCHHEM CBOWCTB (yHKIIUMN, B
TOM YHCIIE C HMCIOJb30BAHMEM KOMIIBIOTEPA; HAa OCHOBE TPa(PUKOB M3YUEHHBIX
byHKIMA CTpouTh Oosiee CiOXHBIE Tpaduku (KyCOUHO-3aJaHHBIC, C «BBI-
KOJIOTBIMI» TOYKAMH U T. T1.);

MCIIOJIh30BaTh (DYHKIIMOHAILHBIE TPE/ICTABIICHUS U CBOMCTBA (PDYHKITUHN IS
pEIIeHNs] MaTEeMaTHIECKUX 3a71a4 U3 Pa3IMYHbIX Pa3/IeloB Kypca;

peraTh KOMOMHUPOBAHHBIC 3a/1a4d C MPUMEHEHHEM (OpMyJ I-TO 4YicHa U
CYMMBI II TIEPBBIX UJICHOB apU(PMETHYSCKOW WM TECOMETPHUYECKOW IPOTPECCHUH,
MIPUMEHSS TIPH 3TOM armapaT YpaBHCHUH U HEPABEHCTB;
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NOHUMATh ApU(PMETHUECKYIO0 U TEOMETPUUYECKYIO MTPOTPECCUU KaK (DYHKIIMU
HATypaJbHOTO apTyMEHTA; CBI3bIBATh apU(METUUECKYIO MPOTPECCUIO C JIMHCHHBIM
POCTOM, T€OMETPUUYECKYIO0 — C SKCIIOHEHIIMAIBLHBIM POCTOM.

DJIeMEHTHI MPUKIATHON MaTEMAaTUKHU

BrinmyckHUK HAy4YHUTCS:

WCIIOJB30BaTh B XOJI€ PEIICHHS 3alad dSJEMEHTapHbIC MpPEACTaBICHUS,
CBSI3aHHBIC C TPUOIKEHHBIMU 3HAYECHUSIMHU BEITNYNH;

UCIIOJIb30BaTh  MPOCTEHIHEe CHOCOObl  MPENCTaBICHUWS U aHajIu3a
CTaTUCTUYECKUX JTaHHBIX;

HAXOJUTh OTHOCUTEIBHYIO YaCTOTY U BEPOSTHOCTH CIIy4ailHOTO COOBITHS;

pemiaTh KOMOMHATOpHBIE 337a4d HAa HAXOXKJICHHE Yuciaa OOBEKTOB WIIU
KOMOMHAIIUH.

BpIyCKHUK OJIYYUT BO3MOKHOCTD:

MOHATh, YTO YHUCJIOBBIE JaHHBIE, KOTOpPbIE  HUCIOJB3YIOTCS  JIst
XapaKTePUCTUKU OOBEKTOB OKPYXKAIOIIETO MHpa, SIBISIOTCS MPEUMYIIECTBEHHO
NPUOIMKEHHBIMU, YTO MO 3alKMCU NPUOIMKEHHBIX 3HAYECHUM, COJIEpIKAIIUXCS B
MH(POPMAITMOHHBIX UCTOYHUKAX, MOKHO CYJAUTH O MOTPEITHOCTH NPUOIMKEHHUS;

MOHATh, YTO TOTPEIIHOCTh pe3yJibTaTa BBIYUCICHUN JOJDKHA OBITh
COM3MEpHUMa C OTPEUTHOCTHIO UCXOIHBIX TAHHBIX;

MpUOOPECTH TIEPBOHAYAIBHBIN OMBIT OpraHU3alMu CcOOpa JaHHBIX MpHU
MPOBEICHUH ONpoca OOIIECTBEHHOTO MHEHHS, OCYIIECTBIATh WX aHaJu3,
MPEACTABIIATH PE3YIbTAThI OIIPOCA B BHUJIEC TAOIUIIbI, JUATPAMMBI;

IPUOOPECTH OMBIT MPOBEACHUS CIyYaHBIX IKCIIEPUMEHTOB, B TOM YHCIIE C
MTOMOIIBI0 KOMIIBIOTEPHOTO MOAEIHPOBAHUS, UHTEPIIPETALMU UX PE3YIHTATOB;

HAYYUTHCSI HEKOTOPBIM CIEIHAIBHBIM MPUEMaM PEIICHUS KOMOMHATOPHBIX
3a1ad.

2. Copepxxanue yudeOHOro mnpeaMera «Anredpa» Ha ypOBHE OCHOBHOTO
oO11iero oOpazoBaHus

Anrebpa. Yucna. PauronansHbie yncia

MHOXeCTBO palnuoHadbHbIX uHucesl. CpaBHEHUE PAIMOHAIBHBIX YHCEN.
JlelicTBHsl ¢ palMOHAIBHBIMU uKciaMu. [IpeacraBieHue panuoHaIbHOTO 4YHUCIa
JNECITUIHOU TPOOBIO.

NppannonanpHble yncna

[Tondatne wuppanuMoHanbHOrOo 4mcia. Pacno3HaBaHue UPPALMOHAIBHBIX

gyucen. [lpumepsl nokazarensctB B anredpe. MppanumonanbHOCTh 4YHCla \/E
[Ipumenenune B reoMerpuu. CpaBHEHHE HPPALMOHAIBHBIX YHCEN. MHOKECTBO
JNEWCTBUTEIBHBIX YHACEIL.

ToxaecTBeHHbIE TPeOOpa30BaHUs

YuciioBbie 1 OyKBEHHBIE BHIPAKECHUS

Bripaxxenne ¢ nepeMeHHOW. 3HaueHHe BbIpakeHus. [loacraHoBka
BBIPAXKEHUN BMECTO IEPEMEHHBIX.

[{enbie BbIpaxeHUs
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Crenenp c HaTypajbHBIM IOKa3aTeleM U ee cBoicTBa. IIpeoOpa3zoBaHus
BBIPAXEHUU, COAECPKAINX CTEIIEHU C HATyPAJIbHBIM I10KA3aTEIIEM.

OpHouneH, MHOro4wieH. JIeMCTBHS ¢ OAHOWICHAMH W MHOTOWICHAMH
(cioxeHue, BBIYMTAHHE, YMHOXEHUE). DOpMyIibl COKpPAIEHHOTO YMHOKEHHS:
Pa3HOCTBh KBAJApPATOB, KBAJApaT CyMMBI M Pa3HOCTH. Pa3nokeHue MHOrousaeHa Ha
MHO>XHUTEJIA: BbIHECEHHWE OOLIEro MHOXMTENS 3a CKOOKH, TIpyNIIMpPOBKA,
npuMeHeHrne (OpMyJT COKpaIIeHHOTO YMHOXXeHHA. KBaapaTHBIH TpexuiieH,
Pa3JIoKEHUE KBAIPATHOTO TPEXUJICHA HA MHOKHUTEIIN.

JpoOHO-palliOHANIbHBIE BHIPAKEHUS

Crenenp ¢ 1nenbiM mnokaszateneM. IIpeoOpa3oBaHue ApOOHO-IMHEHHBIX
BBIPQXEHUI: CJIOXKEHUE, YMHOXEHHE, JeleHue. Anredpanyeckas ApoOb.
JlonycTuMble 3HAUYE€HUS NEPEMEHHBIX B JPOOHO-PA[MOHAIBHBIX BBIPAKEHUSX.
Coxkpaiienue anreOpanyeckux apoOeit. IlpuBenenue anreOpanueckux Apoden K
oOmemMy 3HaMeHarento. JlefcTBus ¢ anredpandyecKuMu ApOOsIMU: CIIOXKEHUE,
BBIYMTAHNUE, YMHOKEHHE, ICJICHNE, BO3BEJICHHUE B CTEIICHb.

[IpeoOpazoBaHue BbIpaKEHUH, COAEPIKAIUX 3HAK MOTYJIA.

KBagpaTHbie kopHU

Apudmernyuecknili KBaapaTHbBI KopeHb. lIpeoOpa3oBaHuEe BBIpaKEHHI,
COZIEpKAIIMX KBAJPATHBIE KOPHU: YMHOKEHHUE, JEJICHNE, BBIHECEHUE MHOXKUTEIS
M3-TI0JT 3HaKa KOPHsI, BHECEHHE MHOKUTEIS TOJT 3HAK KOPHSI.

VYpaBHEHUS 1 HEPABEHCTBA.

Pasencrtsa.

YucioBoe paBeHCTBO. (CBOMCTBA YHCIOBBIX PAaBEHCTB. PaBEHCTBO C
IIEPEMEHHOM.

YpaBHeHus

IlonsTne ypaBHeHMss W  KOpHSA  ypaBHeHus. llpencraBienune o
PaBHOCWJIBHOCTH ypaBHeHUM. OOmactb onpeaesneHus ypaBHEHUs (00J1acTh
JIOITYCTUMBIX 3HaYE€HUM MEPEMEHHOM ).

JIuHelHOE ypaBHEHHE U €T0 KOPHU

Pemienne nuHeWHBIX ypaBHEHUN. JIMHEHHOE YpaBHEHHE C IAPAMETPOM.
KonnuecTBO KOpHEN JIMHEMHOTO ypaBHEHUWs. PellleHne JMHENWHBIX ypaBHEHHUH C

IIapaMeTPOM.
KBagpaTHOE ypaBHEHUE U €70 KOPHU
KBagpatHeie  ypaBHEHMS. Hemnomnubie KBaJpaTHblE  ypaBHEHWS.

JIMCKpUMUHAHT KBaJpaTHOro ypaBHeHHsA. DopMyna KOpHEHM KBaJApaTHOIO
ypaBHeHusi. Teopema Buera. Teopema, oOpathHas Teopeme Buera. Pemienue
KBaJIPaTHBIX ypPaBHEHHI: HCHOJb30BaHHE (DOPMYIBI JJIi HAXOXKICHHUSI KOpHEH,
rpadudeckuii METOJ| perieHus, pa3ioKeHNEe Ha MHOXKHUTENH, MOJ00p KOpHEH C
HCIOJIb30BaHuEM TeopeMbl Bruera. KonnyecTBo KOpHEN KBaJIpaTHOrO YPAaBHEHHUS B
3aBUCUMOCTH OT €r0 JUCKpUMHUHAHTA. bHUKBagpaTHbIC ypaBHEHUS. Y pPaBHEHHS,
CBOJIUMBIE K JIMHEHHBIM U KBaJpaTHbIM. KBagpaTHbIC ypaBHEHUS C TAPAMETPOM.

HpoOHO-panmoHaIbHbIE YPaBHEHUS

Pemenne npocredmmx ApoOHO-JIMHEHHBIX ypaBHeHUU. Pemienue npoOHO-
palMOHATIBHBIX YPABHEHUM.
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Meroabl pelieHus ypaBHEHUN: METOJAbl PABHOCHIIBHBIX MPEeoOpa3oBaHUM,
METOJ 3aMEHBI TepeMeHHOM, Tpaduueckmii meton. Mcmonap30BaHHE CBOWCTB
(GYHKIMI pU pelieHnH ypaBHEHUH.

[Ipocrelimme nppauroHalIbHbIC YPABHEHUS BUIA N f (X) - a’ \/ f (X) = \/ 9 (X)

YpaBHEeHUs BUAA X'=a .YpaBHEHUS B LENBIX YUCTAX.

CucreMbl ypaBHEHUN

YpaBHeHUE C JByMs ME€peMEHHbIMU. JIMHENHHOE ypaBHEHHE C JBYMs
nepeMmeHHbIMH. [Ipsimas kak rpaduueckas uHTEpIpeTanus JMHEHHOTO ypaBHEHUS
C ABYMS [IEPEMEHHBIMHU.

IlonaTHne cucTteMsl ypaBHeHU. Pemienue cucreMsl ypaBHEHH.

MeTtoapl pemeHns CUCTEM JIMHEMHBIX YPABHEHHUU C JBYMs IE€PEMEHHBIMU:
rpauuecKuii METOI, METO/ CIIOKEHHSI, METOJ] TIOJICTAHOBKH.

CucTeMbl TMHENHBIX YPABHEHUM C TAPAMETPOM.

Hepasencrtaa

YucnoBele HepaBeHcTBAa. (CBOMCTBA YHCIOBBIX HepaBeHCTB. lIpoBepka
CIIPaBEJIMBOCTH HEPABEHCTB IPH 3aJaHHBIX 3HAYCHUAX [IEPEMEHHBIX.

HepasenctBo ¢ nepemenHoil. Ctporue u Hectporue HepaBeHcTBa. O0IacTh
OIpe/ieNICHUs] HEpaBEeHCTBA (00J1aCTh JOMYCTUMBIX 3HAYEHUH TEPEMEHHOMN ).

Pemenune TMHENHBIX HEPABEHCTB.

KBagparHoe HEpaBeHCTBO MW €ro penieHus. PemieHwe KBaJpaTHBIX
HEPaBEHCTB: HUCIIOJIb30BAHUE CBOMCTB U Ipaduka KBaApaTUYHOU (PYHKIUU, METOJ
WHTEPBAJIOB. 3allMCh PEIICHHS KBaJAPATHOTO HEPABEHCTBA.

Pemienne 1enblix U ApOOHO-pAlMOHAIBHBIX  HEPABEHCTB  METOIOM
WHTEPBAJIOB.

CucrteMbl HEPAaBEHCTB

CucTeMbl HEpaBEHCTB € OJHON NEPEMEHHON. Pelienne cucteM HEpaBeHCTB ¢
OJIHOM TIEpEeMEHHOM: JIMHEWHBIX, KBaJIpaTHBIX. M300pakeHne perieHus CUCTEMBI
HEPaBEHCTB Ha YMCJIOBOM NPSIMOM. 3alIMCh PELICHHS] CHCTEMbBI HEPABEHCTB.

DOyHKIMU

[Tonsitue pyHKIUU

JIlekapTOBbI KOOPAMHATHI HA ITJIOCKOCTH. POPMUPOBAHUE ITPEACTABICHUN O
METAnpeMETHOM TMOHATUU «KoopAuHaTb. CrocoObl 3agaHus (QyHKUIU:
aHANMUTHYECKUM, rpaduueckuii, TaOmuunbii. ['padux dyakmaun. I[Ipumeps
GyHKLUMHA, TOTy4YyaeMbIX B TIPOLIECCE MCCIENOBAHUS PA3IMYHBIX PEaTbHBIX
MPOIIECCOB M pelieHus 3ajaad. 3HauyeHue (QyHKIuu B Touke. CBoicTBa (hyHKITUI:
o0nacTh  OMNpeNeNeHus,  MHOXKECTBO  3HAYEHUW,  HYyJIH,  MOPOMEXKYTKH
3HAKOTIOCTOSIHCTBA,  YETHOCTH/HEUYETHOCTh,  NPOMEKYTKM  BO3pacTaHus U
yObIBaHMsI, HAMOOJbIIEE U HaUMeHbIlee 3HaueHus1. MccnenoBanue QpyHKIMM 10 ee
rpaduky.

IIpencrabienune 06 acHMITOTaX.

HemnpepsiBaocTh pynkmmu. Kycouno 3aganabie pyHKITUN.

Jluneitnas GyHKIMS

17



CgoiicTBa 1 rpaduk auHeWHOW QYHKUIUH. YTI0BON KOI(PPUIIMEHT MPsIMOIA.
Pacnonosxenue rpaduka nuHEWHON (YHKIMM B 3aBUCUMOCTH OT €€ YTJIOBOTO
KoddduimeHTa u cBoOonHoro uwiena. Haxoxxnenue kod(hUIMEHTOB TMHEHHOMN
GYHKIIMM 10 3aJaHHBIM YCJIOBHSIM: MPOXOKICHHE MPSIMOW Yepe3 JBE TOYKU C
3aJJaHHBIMA KOOpJMHATAMM, MPOXOXKICHHE MPSAMOM uepe3 MAaHHYI0 TOYKYy U
IapajuIeIbHOW TaHHOU IPSMOM.

KBanpatuunas ¢pyHKIms

CgoiictBa u rpaduk kBajgpaTuyHoi (yHkimu (mapadona). IloctpoeHue
rpaduka KBaapaTUYHOW QYHKIMH 1O ToukaMm. HaxoxneHnue Hynel KBaapaTUYHOU
GyHKIMHA, MHOYXKECTBA 3HAUCHUM, MPOMEXKYTKOB 3HAKOTIOCTOSIHCTBA, MPOMEKYTKOB
MOHOTOHHOCTH.

OOparHasi mponopIUOHATBHOCTD

k

CaoiicTBa pyHKIIUU Y=L ['unepOouna.
I'padukn dynxmmit. IIpeobpasopanme rpaduka dymkmun Y= () g
nocTpoeHus rpaguxos GpyHkumii Buma ¥ = af (x+b)+c,

k
_y=at+—-
I'paduxu pyHkumii X+b vy =~/x y=3x y=[x
ITocnenoBaTeabHOCTH U IPOTPECCUN
Yucnosas IIOCJIEIOBATEIBHOCTb. [Ipumepsl YHCJIOBBIX

nocyenoBaTeabHOCTeH. beckoHeuHble MOCieoBaTeIbHOCTH. ApudmeTnueckas
nporpeccusi U ee cBoicTBa. l'eomerpuueckas nporpeccus. Popmyna o01ero
YJieHa M CYMMBl N TEpPBBIX UYIEHOB apU(PMETHUYECKOM U T'€OMETPUUYECKOMN
nporpeccuid. Cxoasmascss reOMETPUIECKAs MTPOTPECCHS.

Pemenune TekcTOBBIX 3a/1a4

3afaun Ha Bce apu(METHYECKUE ICUCTBUS

Pemenne TekcToBBIX 3a1ad apupMeThudeckum crnocoboM. lMcnonb3oBaHue
TaOJIUIl, CXEM, YEPTEKEH, IPYTUX CPEACTB MPEJACTABICHUS JAaHHBIX MPU PEIICHUU
3a/1ay.

3anayu Ha IBW>KEHHE, pad0Ty M MOKYIIKH

AHanu3 BO3MOXKHBIX CUTYaIM B3aMMHOTO PACTIOIO0KEHUS O0OBEKTOB MIPH UX
JBH)KCHUH, COOTHOIIIEHUSI 00BEMOB BBITTOJHAEMBIX Pa0OT IMPU COBMECTHOM padoTe.

3ajaun HA YaCTH, JIOJIH, IPOLIEHTHI

Pemienne 3amay Ha HaxO0XIEHUE YAacTH YKCJIA M YHKCIA IO €ro YacTH.
Pemenne 3amady Ha mpoueHTHl U A0JH. [IpuMeHeHne nponopuuii Ipu peleHuu
3a1ad.

Jlornueckue 3agauu

Pemenne nornueckux 3anmad. PemieHue j0rudeckux 3amad C IIOMOILLIBIO
rpadoB, TabIHII.

OcCHOBHBIE METOJABI PEIICHUS TEKCTOBBIX 3ajad: apu(PpMETHUUECKUH,
anreOpanueckuii, nepebop BapuaHTOB. [lepBUUHBIE NpeACTaBIEHUS O JPYTUX
METO/IaX pellieHus 3a1a4 (reoMeTpuiYecKue u rpaduueckue MeTOIbl).

CraTtucTtuka 1 TeOpus BEpOSITHOCTEMN

Cratuctuka

18



Tabmuynoe u rpaduyeckoe NPEACTABICHUE [AHHBIX, CTOJIOYaThie U
KPYroBbl€ JAHMarpaMMbl, TpaduKH, TPUMEHEHHWE JuarpaMM © TpaduKoB s
OMHKCaHUsl 3aBUCUMOCTEW peaJbHBIX BEIWYHH, HU3BJICYCHHE HHPOPMAIUU U3
Tabnui, auarpaMm U TpadukoB. OmnucaTeNbHbIE CTAaTHUCTUYECKUE MOKa3aTeNn
YHUCIIOBBIX HA0OpOB: cpeaHee apudmeTnyeckoe, MeauaHa, HauOoJblIee U
HavMEHbIIEe 3HaYeHUs. Mephl paccenBaHus: pa3Mmax, JUCIEPCUS U CTAHAAPTHOE
OTKJIOHEHUE.

CnyyaiiHasg W3MEHUYMBOCTh. M3MEHUYMBOCTH MpU H3MEpeHUsAX. Pemnaromiue
npaBuia. 3aKOHOMEPHOCTU B U3MEHUYMBBIX BEJIMUYNHAX.

Crny4aiinble cOObITHS

Crny4aiiHble OMbITHI (PKCIIEPUMEHTHI), 3J€MEHTapHbIE CIIy4YailHble COOBITHS
(ucxoxawl). BepostHOCTH »dneMeHTapHbBIX coObITH. COOBITUS B  CIIy4alHBIX
HKCIEPUMEHTAX U OJaronpUsTCTBYIOUIME AJIEMEHTapHble coObITUS. BepostTHOoCTH
CIly4ailHbIX COOBITUNA. OTBITHI C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH COOBITHSIMHU.
Knaccruueckne BEpOATHOCTHBIE OMBITBI C HCIOJIb30BAHUEM MOHET, KyOHMKOB.
[IpencraBnenne coOBITHII C MOMOIIBIO AuarpamMm Oinepa. [IpoTuBOmoOI0XKHbBIE
coObITHS, OObEAMHEHHWE U TmepecedeHue coObiTuid. [lpaBwiio  clokeHUs
BeposiTHocTel. CiyvaitHbiid BbIOOp. [IpeacTaBienue s3kciepuMenTa B BUJIE IEPEBA.
He3aBucumple coOBITHS. YMHOXEHUE BEpPOSITHOCTEM HE3aBHUCHUMBIX COOBITUH.
[locnenoBaTenpHbIE HE3aBUCHUMBIE MCIHBITaHUA. [IpencraBieHne O HE3aBUCHMBIX
COOBITUSAX B JKU3HH.

DneMeHTbl KOMOWHATOPUKU

[IpaBmiio yMHOXEHMsI, MEpPEeCTaHOBKH, (akropuan uucia. CoueraHus u
yucio coueranuil. @opmyna uncna couetanuid. TpeyronbHuk Ilackans. OnbITel ¢
OOJBIIMM YHCJIOM PAaBHOBO3MOXKHBIX D3JIEMEHTapHbIX COObITUH. Bbruncinenue
BEPOATHOCTEH B OIBITaX C MPUMEHEHUEM KOMOMHATOpHBIX (hopmy:n. McnbiTanus
bepuynnu. Ycnex u Heygada. BeposiTHOCTH COOBITMH B CepUM HCHBITAaHUN
bepnynm.

CityyaiiHble BETMYUHBI

3HAaKOMCTBO CO CIIy4YallHbIMH BEJIMYMHAMH Ha IIPUMEpPax KOHEUHBIX
JIACKPETHBIX CIIy4YalHBIX BEJINYMH. Pacnpenenenne BEPOSTHOCTEM.
Marematnueckoe oxxupanue. CBolcTBa MaTeMaTndeckoro oxxkuganud. [lorarue o
3aKkoHe Oonpmmx uucen. W3mepenuwe BeposTHOcTed. IIpuMeHeHue 3akoHa
OOJBIINX YUCEN B COLIMOJIOTHH, CTPAXOBAHHUH, B 3/[paBOOXPAHEHUH, 00ECIICUCHUH
0€30MacCHOCTH HACEJICHUS B YPE3BbIYANHBIX CUTYAIHUIX.

[IpakTueckass 3HAUYMMOCTH IMKOJBLHOTO Kypca anredpel 7-9 kimaccos
COCTOMT B TOM, YTO IMPEIMETOM €r0 H3YyYEHUs SBISIIOTCS KOJIMYECTBEHHBIC
OTHOILIICHUSI W TPOLECCHl PEATLHOTO MHpPA, OIKUCAHHBIE MaTeMaTHYECKUMU
MozensiMu. B coBpeMeHHOM 00IIecTBe MaTeMaThuieckas MmoAroToBka HeoOxoauma
KaKJIOMY 4YeJOBEKYy, TaK KaK MaTeMaThKa IMPUCYTCTBYET BO Bcex cdepax
YeJIOBEUSCKOU JIeSITEILHOCTH.

OnHolt M3 OCHOBHBIX II€JIEM UW3Y4YeHUsI anreOpbl SIBISETCS pPa3BUTHE
MBIIIUICHUS, IPEkK/Ie Bcero opMUpoBaHrue abCTPAKTHOIO MbIUIeHUs. B mporiecce
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U3y4yeHus: anreOpbl GOpMUPYETCS JOTHYECKOE U aJTOPUTMHUYECKOE MBIIIJIEHUE, a
TaK)Ke TaKkuMe KadecTBa MBIIUICHUS, KaK CUjia U THOKOCTb, KOHCTPYKTUBHOCTh U
KPUTHUYHOCTH. J[7si ajmanTaiii B COBpEMEHHOM HWH(GOPMAIMOHHOM OOIIeCTBE
BaXHBIM  (hakTOpoM  siBNsieTcss  (OPMUPOBAHHE MATEMATHUYECKOTO  CTHIIA
MBIIIICHUS, BKJIIOYAIOMIETO B Ce0S WHAYKIMIO W JACAYKIHIO, O000OmeHne u
KOHKPETH3aIMI0, aHaIM3 W CHUHTE3, KJIacCU(UKAIMIO W CHCTEMaTH3aIHIo,
a0CTparupoBaHUE U aHAJIOTHUIO.

OOyuenue anredpe ma€r BO3MOXKHOCTh  IIKOJBHHUKAM  HAYYUTHCA
IUIAHUPOBATH CBOIO JIESITENIBHOCTh, KPUTHYECKH OICHUBATh €€, MPUHUMATh
CaMOCTOATENbHBIE PELIECHHUs, OTCTAUBATh CBOU B3IJISABI U yOCKICHUSI.

B npouecce nzydenust anreOpbl MIKOJBHUKHU y4aTcs M3Jararb CBOM MBICIH
SCHO W UCYEpIbIBAIOIIE, MPUOOPETAIOT HABBIKM YETKOTO U TIPAMOTHOTO
BBIMIOJIHEHUSI ~ MaTEeMaTHMYECKUX  3alMcei, TMpu  3TOM  HUCIOJb30BaHUE
MaTEeMaTHYECKOTO SI3bIKa MO3BOJISIET PAa3BUBATh Y YUAIIUXCS TPAMOTHYIO YCTHYIO U
MUCHBMEHHYIO PEYb.

3HAaKOMCTBO C HCTOpPHEN pa3BUTHsS anreOpbl Kak Hayku (popmupyer y
yJanmxcs npeacTaBieHus 00 anredpe Kak 4acTy 00I11eUesIOBEUEeCKON KyIbTYPBHI.

3HAUUTEIbHOE BHUMAHUE B M3JI0KEHUU TEOPETUUYECKOTO MaTepuana Kypca
yAETSIETCS €r0 MOTHBAIIUH, PACKPBITUIO CYTH OCHOBHBIX TIOHATUH, UCH, METO/IOB.
OO0y4eHue MOCTPOCHO Ha 0a3e TEOPUM PA3BUBAIOIIETO O0YUECHUS, YTO JOCTUTACTCS
OCOOCHHOCTSIMM H3JIOKEHUSI TEOPETUUYECKOTO Marepuallia U YNpaKHEHUSAMH Ha
CpaBHEHHE,  aHajiu3,  BBIJCJIIEHUWE  T[JIABHOTO,  YCTAHOBJIEHUE  CBs3€H,
Kiaccudukaiymo, o0000meHne W cuctemMatuzaiui. Oco00  aKIEHTHPYIOTCS
COJIEPKATEIbHOE PACKPBITHE MATEeMaTHMYECKUX MOHSTHUH, TOJKOBAHHUE CYIIHOCTH
MaTeMaTUYECKUX METOJOB U 00JacTh MX [PUMEHEHMs, JEeMOHCTpalus
BO3MOXKHOCTE ~ NPUMEHEHUsT  TEOPETUYECKUX  3HAHMW  JUIsl  pelleHus
pa3HoOOpa3HbIX 337ay MPUKIATHOTO XapakTepa, HaIpUMep PEIICHHsS] TEKCTOBBIX
3a1a4, JEHEKHBIX M TIPOICHTHBIX pacdy€éToB, yMEHHE TOJIh30BAThCS KOJH-
YECTBEHHOM HMH(pOpMalMei, MpPeICTaBICHHON B pa3MYHBIX (OpMaX, YMEHHUE
yutaTh rpaduku. Oco3HaHue OOIIEro, CyUIECTBEHHOTO SIBJISIETCA OCHOBHOM 0a30ii
JUTS pelIeHus yIpaxxHeHU. BaxkHO PUBOANTH JIETAIbHBIEC TIOSCHEHUS K PEIICHUIO
TUTIOBBIX YIIPAXKHEHUH. DTUM PAaCKpPBIBAETCS CYyTh METO/1a, TIOX0a, MPeAaraeTcs
QITOPUTM WJIM IBPUCTHYECKAS CXeMa pPEeLICHUs YIPAKHEHUI ONPeIeIEHHOrO THUIIA.

2.1.Conepxxanne yuebHnoro npeameta 7 kacca (102 ugaca)

I'maBa 1. JIuneitHoe ypaBHeHUE C oHOU nepeMmeHHoi (11 yacoB)

VYpaBHeHuss ¢ oaHou mnepeMeHHOM. Kopenp ypaBHeHus. PaBHOCUIIBHBIE
ypaBHeHus. CBOICTBAa YypaBHEHHU C OJHOW TNEPEMEHHOW. YpaBHEHHS Kak
MaTeMaTU4YecKasi MOJENb PEAIbHOM CUTYaIINH.

JIuHenHoe ypaBHEHHUE.

YpaBHeHue ¢ JByMsl TMepeMeHHbIMU. ['paduk ypaBHEHUS C JAByMs
IIEPEMEHHBIMU U €r0 CBOMCTBA.

I'mara 2. Ilensie Beipaxkenus (5149ac)
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BeIpakeHus: ¢ INEPEMEHHBIMHM, 3HA4YECHHE BBIPAKECHUS C IEPEMEHHBIMU.
ToxnecTso.

CreneHb ¢ HaTypaJlbHBIM MTOKa3aTeIeM U €€ CBOMCTRA.

OpnHounensl. OgHOUIEH cTaHAAPTHOTO BUa. CTEreHb OAHOYJIEHA.

MHuorowiensl. MHorowieH cra"naapTHoro Buja. CTeneHb MHOIOYIEHA.
CrnoxxeHue, BBIMUTaHUE U YMHOXEHUE MHOTOUJICHOB.

DopMmyJIbI COKpAIIEHHOTO YMHOKECHUS: KBaJpaT  CyMMBI 151
KBaJpaT pa3HOCTH JBYX BBIPAXKEHUW, MPOU3BEACHUE PA3HOCTH U CyMMBI JABYX
BBIPAKCHUM.

Pa3no)keHrne MHOTO4JIEHOB HA MHOXKUTENU, BhiHECEHHE 00111€r0 MHOXKUTENSA
3a cKOOKHM, Metoa rpynnupoBku. PasHOCTE KBapaToB ABYX BblpaxeHuil. CymMMa u
pa3HOCTb KyOOB JIBYX BBIPaKEHUH

['maBa 3.®ynkiuun.(129acos)

QOYHKIMOHAIBHBIE 3aBUCUMOCTH MEXay BelnyuHamu. [loHstue (yHKumH.
OyHKIMS Kak MaTreMaThueckas MoOJeNb peanbHoro mpouecca. (O06nacThb
ompefeneHuss W obOnactb  3HadeHuss  pyHkouu.  CrnocoObl  3amaHus
¢bynkuuu. 'padux pynkuuu. JInneitnas GpyHKuus €€ cBOKWCTBA U rpaduK.

I'naBa 4. CucreMbl IMHEMHBIX YPABHEHUN € OJHOU nepemMeHHoM (18 yacoB)

Cucrema JMHEWHBIX YpPaBHEHUW C JBYyMs MepeMeHHbIMU. ['paduueckuii
CHOoCcO0 peuieHus CHCTEMbl JIMHEWHBIX YpPaBHEHUH C JABYMs IE€PEMEHHBIMHU.
Pemenue cucTeM JIMHEWHBIX YpPaBHEHUHM C JBYMsI II€PEMEHHBIMH METOJIOM
IIOJICTAHOBKM M cJIOKeHUS. CHCTEeMBbl JIBYX JMHEMHBIX YPAaBHEHHMU C JByMs
NIEPEMEHHBIMM KaK MaTeMaTH4eCKasi MOJIEb PEAIbHOM CUTYALNH

IToBTOpenue 10 (dacoB)

2.2. Coneprxanue yueOHoro npenmera 8 kiacca (102 gaca)

['JTABA 1 Pammonanshblie BeipaxkeHus (44 4.)

Paunonansubeie BolpaxeHus. Llenbie BbipaxkeHus. J[poOHbIE BBIpaKEHHS.
PanmonanbHast apo6b. OCHOBHOE CBONCTBO paliMoHaIbHOU Jpoou. CroxKeHwue,
BBIYUTAHUE, YMHOXXEHUE M JeJCHUE palMOHAIbHBIX JApoOeil. BosBenenue
palMoHalbHOM  ApoOM B cTemeHb.  TOXIECTBEHHbIE  MpeoOpa3oBaHUs
palMOHATBHBIX BbIpakeHUM. CTENEHb C LEJIBIM MOKA3aTeJIEM U €€ CBOMCTRBA.

OyHKIUSA y= g u ee rpauk.

I'JTABA 2.KBagpathsle KopHU. JlelicTBUTeNbHbBIE Yncia. (25 4.)

KBagpatuele kopHH. ApudMeTHuyeckuii KBagpaTHbI KOpPEHb M  €ro
cBoiictBa.  ToxaecTBeHHble  NpeoOpa3oBaHUs  BBIPAKEHUN,  COJAEPIKAIIUX
KBaJIpaTHbIE KOPHU. MHOECTBO U ero 3eMeHTbl. CrnocoObl 3a/1laHusi MHOKECTB.
PaBubie wmHOkecTBa. Ilycroe wmHoOxkecTBO. IlogmuoxkecTBo. Omnepanuu Haa
MHOKecTBaMU. MIUIFoCTpanysi COOTHOLIEHUA MEXKy MHOKECTBAMHU C MOMOILBIO
auarpaMMm Oiiepa. MHoOecTBa HATypalIbHbBIX, LEJbIX, PALMOHAJIBHBIX YHCEIL
OyHKIUA

y =+/X, ee cBoiicTBa 1 rpaduK.

I'JTABA 3. KBagpaTHbie ypaBHeHuUs. (26 4.)
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KBanpatHoe ypaBHenue. dopmyna KOpHEH KBagpaTHOTO YypaBHEHUS.
Teopema Buera. Panmonansable ypaBHeHuUs. Pemenne paumoHanbHbIX YPaBHEHUN,
CBOJIAIIMXCA K JIMHEHHBIM WJIM K KBaJIpaTHBIM ypaBHEHUSIM. PellieHne TeKCTOBBIX
3aJ1a4y C MOMOUIBIO PAlIMOHAIBHBIX YPAaBHEHU.

[ToTOpenue (7 4.)

2.3. Coneprxkanue yueoHoro npeamera 9 kiacca (102 yvaca)

IToBTOpEeHUE 3a Kypc 8 Kinacca — 3 yaca

I'JTABA 1.HepaBenctBa 19 yaca

YucnoBble HepaBeHCTBa. OCHOBHBIE CBOWCTBA YMCIOBBIX HEPABEHCTB.
CnoxxeHrMe ¥ YMHOXEHHE 4YHUCJIOBBIX HepaBeHCTB. HepaBeHcTBa ¢ onHOM
NepeMeHHoOW. Pemenne HeEpaBeHCTB C  OJHOM INepeMeHHOoW.  YucioBbie
poMeKyTKHA. CHCTEMBI TMHENHBIX HEPABEHCTB C OJTHOM NIEPEMEHHOM.

Dopmsbl OpraHU3alHN yueOHOI NeATEeNbHOCTH: (PPOHTATIBHAS,
WHJMBUAYaJIbHAS

Bunbl  y4yeOHONl  NESATENBHOCTU:  CIOyIIAaHWE OOBSICHEHUH  y4duTens,
caMOCTOsITeNIbHAs paboTa ¢ Y4€OHUKOM, BBIBOJI U JI0KA3aTENIbCTBO (hOPMYJI, aHAIIU3
dbopmy.

I'JTABA 2 Kagparnunas QpyHKius-29 yacos

[loBropenne u pacmmpenue cBeneHuidi o (yHkuuu. CBOMCTBA (DYHKIIHH.
Kak moctpouts rpaduk @ynkiuu y = kf(x), ecnu uzBecten rpaguk QyHKIuu y =
f(x). Kak moctpouts rpaduku ¢ynkiuit y = f(x) + b u y = f(x + a), ecu uzBecteH
rpaduk pyskimu y = f(x). KBagparuunas ¢yskuus, e€ rpaduk U CBOMCTBA.
Pemenue kBaapaTHBIX HEPABEHCTB.

®opmbl OpraHu3anuu y4eOHON  JeATEeTbHOCTH: (bpoHTanbHasi,
WHIUBU Ty aJIbHAS

Bunbl  yuyeOHONl  NESATENBHOCTU:  CAylIaHWe OOBACHEHHM  y4yuTelns,
caMOCTOsITeNIbHAsI padoTa ¢ Y4EOHUKOM, BBIBOJI U JI0KA3aTeNIbCTBO (hOPMYJI, aHAIIU3
dbopmyi.

I''TABA 3. DnemMeHThl NpUKIagHON MaTeMaTuku-2 1 gac

Maremarnueckoe moaenupoBanue. [IponenTHbie pacyéTsl. [Tpubnmxennble
BbIYMCIIEHHs. YacToTa W BEpPOSATHOCTh CiaydaiHOro coOwiTus. Kiaccuyeckoe
ornpejeneHre BeposATHOCTH. HauanbHble CBEACHUS O CTaTUCTHUKE.

®opmbl OpraHu3anuu y4eOHON  JeATEeTbHOCTH: (bpoHTanbHasi,
WHIUBU Ty aJIbHAS

Bunet  yueOHOM  JesATENbHOCTH:  CAyUIaHWE OOBSACHEHUH  yUWTEls,
camMoCTosATeNbHAs paboTa ¢ y4eOHUKOM, BBIBOJ] M JIOKa3aTEILCTBO (hOPMYII, aHAIIN3

dbopmy.
TI'JTABA 4. YucnoBsle 1tocienoBaTeibHOCTH-21 yac
YucioBbie [1OCJIEIOBATEILHOCTH. Apudmernueckas mporpeccus.

CyMmma N mepBbpIX WICHOB apudmeTnyecko mporpeccuu. ['eoMmerpuueckas
nporpeccust. Cymma N IEPBBIX WIEHOB Te€OMETpUYEecKOM mnporpeccun. Cymma
OECKOHEUYHOM TeOMETPUYECKOI Mporpeccuu, y Kotopoi | q | < 1.
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@®opmbl  opraHW3anmuu  y4eOHOHW  JCSATENbHOCTH: bpoHTaNbHAS,
WH/IMBH Ty aJIbHAsS

Bunbl  yd4eOHONl  NEATENBHOCTU:  CAyIIAHWE OOBSICHEHWH  y4WTe,
caMOCTOsATeNbHAs paboTa ¢ y9eOHUKOM, BBIBOJ] M JIOKA3aTEILCTBO (POPMYII, aHAIIN3
dbopmy.

[ToBTOpEeHMEe U cucTemMaTu3aiys yaeOHOro Marepuaia- 9 4yacos.
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3. TemaTuueckoe IIaHUPOBAHUC C YKA3aHUCM KOJMYCCTBA 4aCOB, OTBOJUMBIX JIJISI OCBOCHUA K&)I(I[Oﬁ TCMBI

y4eOHOTO MaTepuaia

7 Knacc
Ne | Tema ypoka Conepxxanue IB?H
4acoB
—HaxXOXKJIEHUE 3HaYeHUs OYKBEHHOT'O BBIPAKEHUS C MPEIBAPUTEIBLHBIM €T0
YIIPOLLIEHUEM
1 [ToBTOpEeHne Kypca 6 Kitacca ~ PCHICHHC yDaBHeHHH 6
- OTHOIIEHHUE JIBYX YHCEN, HAXOMST, KaKyl0 4acCThb YHCIIO a COCTaBIIIET OT
yucia b, HeM3BECTHBIN WIEH MPOMOPIUU
- CJIOKEHHE U BBIYUTAHUE TIOJIOKUTEIBHBIX U OTPULATEIIBHBIX YUCET
— pEIICHUE 3a/1a4 IPU TOMOIIY YPAaBHEHUM
I'naBa 1. JIuHeiHOE ypaBHEHUE C OJIHOM nepeMeHHoil 11 vacos
2 Beenenue B anredpy Pacrno3naBaTh 4YHCIIOBBIE BBIPAKEHUS M BBIPAKEHUS C TEPEMEHHBIMH, | 2
(-HucnoBbie u OykBeHHBIE | TUHEHHbIE ypaBHeHUs. [IpUBOIUTE MpUMEPHI BHIPAKEHU C MTEPEMEHHBIMH,
BBIPAKCHUSL. JUHEWHBIX YypaBHEHUN. COCTaBIATH BBIPAXKEHUE  C MEPEMEHHBIMHU TIO
- Bbluucienue 3Ha4Y€HHMI YHCIIOBOTO | YCIOBHUIO 3a/layd. BBITIONHATH TIpeoOpa3oBaHus BBIPAKEHUUN: MPUBOIAUTH
BBIPAXKEHUS. noJ00HBIE  cllaraemble, packpeiBaTh CKOOKW. Haxonute 3HaueHue
- Koaddummenr. VYrpoliieHue | BRIpAKEHUd C MNEPEMEHHBIMUA MPU 3aJaHHBIX 3HAYCHUSIX IEPEMEHHBIX.
anreOpanyecKux BhIpaKEHUH.) KnaccuduumpoBare anredpanyeckue BblpaxkeHUs. ONUCHIBATh LETbIC
3 JIuHeliHOE  ypaBHEHME C  OJHOMW | BBEIPAKEHHS. 3
IIEPEMEHHOU DopMyJIMPOBATH OMNPEACICHUE JIMHEWHOTO YpaBHEHHs. Pemiars JuHEHHOE
4 Pemienne 3agadu = Cc  [OMOUIbIO | YpaBHeHHEe B oOmem Bujae. HHTeprpeTupoBaTh ypaBHEHUE Kak | 4
ypaBHEHHIA MaTeMaTUYECKYI0 MOJeNlb peanbHON cuTyanuu. ONUChIBaTh CXEMY
5 HOBTOpeHI/Ie u cucreMarulanud | pCUICHUA TEKCTOBOU 3aJa4u, IIPUMCHATH eé I pCIICHUA 3a1a4 1
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6 KonTtponpHas pabota Ne | | Ucnonp30BaTh  pa3iuyHble  NPUEMBI  MPOBEPKH  MpaBHUIBHOCTH | 1
«JIuHeliHOE ypaBHEHHE C OJHOM | BBITOJHSAEMBIX 3aIaHUI
MIEPEMEHHON
I'naBa 2. Ilenbie BoipakeHus: 51 gac
7 ToXIECTBEHHO pPaBHBIEC BBIPAKECHUS. 2
ToxnecTBa ONpENIEIICHNS] TOKIECTBEHHO PAaBHBIX BBIPAKEHUW, TOXKIECTBA, CTEIEHU C
HaTypaJbHbIM IIOKAa3aTeJIeM, OJHOYJIEHA, CTAHAAPTHOTO BHAA OJHOYJICHA,
8 Crenep c HAaTypalIbHBIM | yospummenTa ofHOUNEHA, CTETNIEHH OJHOYIEHAa, MHOTOYIEHA, CTEIEeHH 3
MOKa3aTeseM MHOTOUICHA:
9 CBOICTBa CTIICHH C HaTypalbHbIM CBOMCTBA: CTENEHU C HAaTypalbHBIM IIOKa3aTelIeM, 3HaKa CTEICHHU; 3
HOKA3ATAIeM MpaBWiia: JI0Ka3aTelbCTBA TOXKJIECTB, YMHOXXEHHS OJHOYJIEHAa Ha
MHOT'OYJICH, YMHOXEHHUSI MHOTOYIEHOB. JloKa3bhIBaTh CBOMCTBA CTENEHU C
HaTypaJbHBIM MOKa3aTeJIeM.
10 | OmHOWICHBI MIPOM3BEICHUS CYMMBI M PA3HOCTHU JIBYX BBIPKEHUH, Pa3HOCTH KBaJIpPaTOB | 2
11 | MHorouseHsl JIBYX BBIpQXEHHUM, KBaJpara CyMMbl U KBajJpara pa3HOCTU JBYX |1
12 | Cioxenue u BBIUMTAHME | BBIPAKEHUN, CyMMbl KyOOB M pPa3HOCTH KyOOB JBYX BBIpaXEHUH. | 2
MHOTOYJICHOB BpuncisaTh 3Hau€HHE BBIPAXKEHUM C IEPEMEHHBIMU. [IpuMeHATh CBOMCTBA
13 | IloBTopeHme W  cHcTeMaTH3alys | CTEIEHU JUIl TPeoOpa3’OoBaHMs BBIPAKCHUM. BBINOIHATL yMHOXEHHE | 1
yueOHOro Marepuaia OJIHOYJIEHOB Y BO3BEJICHHE OJIHOWIEHA B CTENEHb. [[pUBOINTH OJHOWIEH K
CTaHJAPTHOMY BUIY.
14 | KontponbHas padoTa Ne 2 Hcnonws3oBaTh pa3InuyHbIC MIPUEMBI MPOBEPKHU npaBwibHOCTH | 1
«CremneHn c HaTypaJbHBIM | BBITIOJIHSIEMBIX 3aJJaHUM
IOKa3aTEJIEM. OIIHOYJIEHEI.
MHorousneHsl Cnoxenue u
BBIYUTAHUE MHOTOUWICHOB.)
15 | YMHOXeHue OJIHOYJIEHA Ha | 3aMUChIBaTh U JIOKA3bIBaTh (POPMYJIBI: MPOU3BEICHUS CYMMBbI U PA3HOCTH | 8
MHOTOYJICH JIBYX BBIpaKEHUM, PA3HOCTH KBAIPATOB JIBYX BBIPAXKEHUI, KBaJIpaTa CyMMbI
41 | PaznoxeHue MHOT'OYJICHOB Ha | ¥ KBaJpaTa Pa3HOCTH JIBYX BBIPAKECHUI, CYMMbI KyOOB M pa3HOCTH KyOOB | 1
MHOXUTEIW. BuiHecenue  00IIero | IByX BbIpaXKeHUW. BBINOTHATH pa3lioKEHWE MHOTOWICHA HAa MHOXKHTEIH
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MHOHUTENIA 34 CKOOKH

CcrocoOOM BBIHECEHHS OOIIEro MHOMXKHUTEIS 3a CKOOKH, CIIOCOOOM

42 | Paznoxenue MHOTOWIEHOB Ha | TPYIIIUPOBKH, 10 (GOpMyJiaM COKPAIIEHHOTO YMHOXKEHHS U C TPUMEHEHHEM
MHOKHATEIW. BBIHECEHME  00Iero | HECKOJbKUX Croco0oB. Mcmonp3oBaTh yka3zaHHBIE MpeoOpa3oBaHUs B
MHOKHTEJS 38 CKOOKH IIPOLIECCE PELICHUs ypaBHEHM, JOKA3aTeIbCTBA YTBEPKACHHM, PEIICHUS

43 | Paznoxenue MHOTOYJICHOB Ha | TEKCTOBBIX 3aJa4
MHOXUTENU. BpiHeceHne  oOuiero
MHOJKUTEJIS 32 CKOOKHU

44 | PaznoxeHue MHOTOYJICHOB Ha
MHOXHTEIU. MeTo rpynIupOBKH

45 | Paznoxenue MHOTOWJIEHOB Ha
MHOXHUTEIH. MeTo rpyNInupOBKH

46 | Paznoxenue MHOTOYJICHOB Ha
MHOXUTEIH. MeTo rpyNInupOBKH

47 | KonrponpHas pabora Ne 3 Hcnonb3oBaTh  pa3iavyHble  OPUEMBI  MPOBEPKM  IPABUIBHOCTH
«YMHOXKEHNE OJIHOYJICHA Ha | BBIIOJIHSAEMBIX 3aJaHUI
MHOTOWIEH. Y MHOXXEHUE MHOTOWICHA
Ha MHOTOYJICH. Pasznoxxenue
MHOTOWICHOB Ha MHOXHUTEJH.»

48 | ®CY. IlpousBeneHne pa3HOCTH W | 3amHCHIBATh M JIOKa3bIBaTh (OPMYIIBI: TMPOU3BEICHUSI CYMMBI U Pa3HOCTU
CYMMBI JIBYX BBIpaXKEHUHN JIBYX BBIPAQXXEHUH, pa3HOCTH KBaJPAaTOB JIBYX BbIPAKEHUM, KBaJApaTa CyMMBI

49 | ®CY. IlpousBeneHrne pa3HOCTH H | M KBajJpaTa pa3sHOCTH ABYX BBIPAKEHUI, CYMMbI KyOOB U pa3HOCTH KyOOB
CYMMBI JIBYX BBIPKCHUI JBYX BBIPAKEHUM.

50 |®CY. Ilpoussenenue pasHOCTH U | BBIYUCIATL 3HaYEHHE BBIPAXEHHUH C NepeMEHHbIMU. [IpuMeHATH cBOMCTBA
CYMMBI [IByX BBIpaXCHUN CTENEHU HJisi NpeoOpa3oBaHUs BbIpAXKEHUH. BBINOIHATE YMHOXKEHUE

51 ®CY. Pa3HocTh KBaApaToB JBYX | OAHOYJICHOB M BO3BEJICHHWE OJAHOWICHA B CTCIICHB. [IpuBOAMTH OTHOWIEH K
BLIPOKEHUI CTaHAAPTHOMY BHUJY. 3alMChIBaTh MHOTOWIEH B CTaHIAapTHOM BHJE,

52 | ®CY. Pa3HOCTh KBafpaTOB JBYyX | ONPEAEIATh CTeNeHb MHorowieHa.  IIpeoOpa3oBbiBaTh MPOM3BEIECHUE
BBIPAKEHUN OJIHOWIEHa W MHOIOWIEHA; CYMMBbI, pPa3HOCTH, NPOU3BEACHUS JABYX

53 dCY. KBaﬂpaT CYMMBI | KBaJpar MHOTOYJICHOB B MHOI'OYJICH. BBINOJIHATH Pa3I0KCHUC MHOI'OYJICHA Ha
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PAa3HOCTH JIBYX BBIPAXKECHUMU

MHOXKHATENN CIIOCOOOM BBIHECEHHSI OOIIEr0o MHOMKHTEIS 3a CKOOKH,

54 | ®CY. KsagpaT cyMMbl | KBajapar | ClIOCOOOM TPYNIHPOBKHU, MO (opMyjaM COKpAIIEHHOTO YMHOMKEHHUS U C
Pa3HOCTH JBYX BBIPAXKCHHM NPUMEHEHUEM  HECKOJIbKUX  crmocoOoB.  Vcnosb3oBaTh — yKa3aHHbIE
55 | ®CY. Ksagpar cyMMbl U KBajpar | IpeoOpa3oBaHMsd B NpOLECCE pEIIEHHs YPaBHEHWH, J0Ka3aTelbCTBa
PA3HOCTH JABYX BBIPOKECHHM YTBEPKJICHUM, PEIICHHS TEKCTOBBIX 33]1a4
56 | IIpeoOpazoBanme  MHOrodJieHa B
KBaJpaT CyMMBbI WJIM Pa3HOCTH JBYX
BBIPAKCHUH
57 | IlpeoOpazoBaHue  MHOro4JieHa B
KBaJpaT CyMMbl WJIM Pa3HOCTH JBYX
BBIPAKECHUN
58 | IIpeoOpazoBaHne MHOTOWICHA B
KBaJpaT CyMMbl WJIM PA3HOCTH JBYX
BBIPAKCHUN
59 |IloBTOpeHne ©  cUCTeMaTHU3ALUS
y4eOHOTO MaTepuaia
60 | KonTponwsHas pabora Ne 4 Hcnonp30oBaTh  pa3ivyHble  NOpUEMBI  TPOBEPKM  MPABUIBHOCTH
«Dopmyiibt COKpAILIEHHOTO | BBIMTOJIHIEMbBIX 33JaHUI
YMHOKEHUSI
61 | ®CY. Cymma u pa3HOCTh KyOOB JABYX | 3alMChIBaTh U JOKAa3bIBaTh (POPMYJIBI: MPOU3BEACHUS CyMMBl U Pa3HOCTH
BBIPKEHUI JIBYX BBIp@)KEHUH, pa3HOCTH KBAIPATOB JIBYX BBIPOKEHUH, KBaJpaTa CyMMBbI
62 | ®CY. CymMa 1 pa3HOCTh KyOOB ABYX | M KBaJpaTa pa3HOCTH JIBYX BBIPAXKEHMH, CyMMbl KyOOB M pa3HOCTU KyOOB
BBIPAKCHUU JIIBYX BBIPAKCHUMH.
63 | [IpuMeHeHHEe pa3IUUHBIX CIIOCO00B | BBIUMCIIATH 3HaUeHME BBIpAKEHUM C NepeMeHHbIMU. [IpruMeHsTh cBOMCTBa
Pa3IoKEHUS MHOTOYJICHA Ha | CTENIEHU JUIsl TMpeoOpa3oBaHUsl BbIpaKEHUH. BBIMONHATE yMHOXEHHE
MHOKHUTEJIH OJIHOWJICHOB U BO3BEJCHHUE OJHOYJIEHA B CTENEHb. [I[pUBOANTE OJHOUJIEH K
64 | IIpuMeHEeHHE pAa3IMYHBIX CHOCOOOB | CTAHIAPTHOMY BHAY. 3amUChiBaTh MHOIOYIEH B CTaHIAPTHOM BHJE,
pa3y10XXCHUA MHOT'OYJICHAa Ha | OIIPCACIIAThL CTCIICHb MHOI'OYJICHA. Hp606p330BBIBaTB IIPONU3BCACHUC
MHOYKHUTETN OJTHOYJEHAa W MHOTOYJIEHAa; CYMMBbI, pPa3HOCTH, IPOU3BEICHUS JBYX
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65 | [IpumeHeHHEe pa3MMYHBIX CIIOCOOOB | MHOTOWIEHOB B MHOTOWICH. BBIMONHIATH pas3iokeHue MHOroudjaeHa Ha |1
Pa3JIOKEHUS MHOTO4JICHa Ha | MHOXKHATEIIM CIIOCOOOM BBIHECCHHS OOIIETO MHOXHTEIIS 3a CKOOKH,
MHOKHUTEIU CIIOCOOOM TPYIITUPOBKH, MO (POopMysIaM COKpAIEHHOTO YMHOXEHHUS U C

66 [ToBTOpeHHe ®  cHUCTEeMaTH3aIus | IPUMEHEHUEM  HECKOJIIBKMX  croco0oB.  Mcmosb3oBaTh — ykasaHHbIE | 1
y4eOHOro MaTepuasa npeoOpa3oBaHUS B TIPOIIECCE PEIICHUS YypaBHEHWH, 0OKa3aTelIbCTBa

67 |IloBropeHne ®  CcHCTEMaTH3alus | YTBEPXKIECHUH, PENIEHHUs TEKCTOBBIX 3a/a4 1
y4eOHOro MaTepuajia

68 | KonTpoabsHas padorta Ne 5 Hcnonp3oBaTh pa3JInuHbIC IPUEMBI MIPOBEPKH npaBuiibHOCTH | 1
«CyMMa © pa3HOCTh KyOOB JBYX | BBINOJHSIEMBIX 3aaHUMN
BBIPAKEHU. [Ipumenenne
pPa3IMYHBIX CIOCOOOB  Pa3JI0KEHUS
MHOTOYJICHA Ha

I'maBa 3. ®yukuun 12 yacos

69 | Cesa3u Mexy BennunHaMmu. OyHkius | [IpuBoauTh mpuUMepbl 3aBUCHMOCTEM MEXay BeluuuHamu. Pasmudats | 1

70 | CBsa3u Mexy BennunHaMmu. DyHKIMA | cpenu 3aBUCUMOCTEH (yHKIIMOHAIBHBIC 3aBHCUMOCTH. | 1

71 | CnocoObl 3a1aaust GYHKITUN OnucpIBaTh MOHATHS: 3aBUCUMOM M HE3aBUCUMOM MEpPeMEHHBbIX, QyHKIHH, | 1

72 | CriocoOsb1 3a1aHust QYHKIAH apryMeHTa (QyHKIUW; crnocoObl 3amanus (yHkiud. DdopmynupoBats | 1

73 | 'paduk QpyHkuum ompeneNieHus: 00ylacTH  ompenesieHus (YHKIMKA, O0O0JacTH 3HAYCHUH | 1

74 | I'padux GyHKIMH byukuu, rpaduka  QyHKOMH, ~JIMHEHHOM — (QyHKOWH,  TOPSIMOH | 1

75 | JluneitHas Qyskus, e€ rpaduku | TPONOPIMOHAIBHOCTH. 1
CBOIICTBA Beruncnare 3HaueHue (QYHKIMM 1O 3aJaHHOMY 3HAYEHUIO apryMeHTa.

76 | Jluneiinas ¢yskums, eé rpaduxu | COCTABIATH Tabmuupl 3HaueHul QyHkuuu. Crpouts rpaduk (yHkuum, | |
CBOIICTBA 3amanHoM TabnmuyHo. Ilo rpaduky GyHKUMM, SBISIOMIEHCS MOJEIBIO

77 | Jluneiinas Qynxums, e rpaduxu | PSAIPHOTO  IPOLECCA, ONpPEJACIATh XAPAKTEPUCTHKH 3TOr0  Tpomecca. | ]
CBOMCTBA Crpouthb rpaduk JUHEHHOW (QPYHKIMM W TPSIMOM MPONOPUHUOHATBHOCTH.

78 | Jlumeiinas Qynxums, e rpadukm OnuceIBaTh CBOMCTBA ATUX (PYHKIUH 1
CBOKMCTBA

79 |IloBTOopeHne W  cuCTEeMaTHU3alUs 1

y4eOHOTO MaTepuaia
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80 | KonrponpHas padota Ne 6 Wcnonp3oBaTh  paznuyHble  NpUEMBI  TPOBEPKM  mpaBuibHOCTH | 1
«DYHKIIUW BBITIOJTHSAEMBIX 3aJIaHUN

I'naBa 4. Cuctembl JTUHEHHBIX YpaBHEHUU C ABYMs MepeMeHHbIMU 18 yacoB

81 | YpaBHeHUs ¢ IBYMs IEpEMEHHBIMH [IpuBOIUTH TpHUMEpPBI: YpaBHEHUS C ABYMs TMEPEMEHHBIMHU; JIMHEHHOTO | 1

82 | YpaBHeHUs ¢ IByMs IEpEMEHHBIMH YPaBHEHUS C ABYMs NEPEMEHHBIMU; CUCTEMBI JIBYX JIMHEWHBIX ypaBHECHUM | 1

83 | JluneitHoe ypaBHEHHE C JABYMs | C ABYMs IEPEMEHHBIMU; PEAILHBIX MPOLIECCOB, Il KOTOPBIX ypaBHEHHE ¢ | 1
NIEPEMEHHBIMH U €T0 Tpaduk JIIByMsI TIEPEMEHHBIMU WJIM CUCTEMA YPABHEHUW C JIBYMsI IMEPEMEHHBIMU

84 | Jlumeiinoe ypaBHEHHWE C  JIBYMs | SBJISIOTCS MaTE€MaTUYE€CKUMU MOJCIAMU. | 1
NEpPEMEHHBIMU U €70 IrpauK OnpenensaTh, SBISACTCA JIM IMapa YUCEN PEIICHUEM JaHHOTO YPAaBHEHMS C

85 |JluneitHoe ypaBHEHHE C  JABYMs | ABYM:A IIEPEMEHHBIMH. | 1
IEPEMEHHBIMHU U €T0 rpa(bpn( CDOpMy.TII/IPOBaTBZ OIIpCACIICHUS: pEeUICHUA YPaBHCHUA C ABYMs1

86 CucreMsl ypaBHCHI/Iﬁ C IBYMs IICPEMCHHBIMH, YTO 3HAYUT PCIIMTH YPaBHCHHUC C ABYM:A IICPEMCHHBIMU, | ]
IIEPEMEHHBIMU. rpa(bI/IquKI/Iﬁ METO/I Fpa(pI/IKa YpaBHCHUA C JABYMsS IICPCMCHHBIMMU, JIMHEHHOTO YpaBHCHUA C
peUICHUs CUCTEMBI IBYX JIUHEeNHpIX | ABYMA  ICPEMCHHBIMH, PCIICHHA  CHUCTEMBI YpaBHCHHM C  JIBYM:A
YPaBHEHUU C ABYMS IEPEMEHHBIMU HIEPEMEHHBIMU,

87 |CucTeMsl ypaBHEHHH ¢  JByMS CBOMCTBA YpaBHEHUM C IBYMS IIEPEMEHHBIMHU. | |
nepeMeHHbIMHU. 1 padudeckuil MeTo OnuceiBaTh: CBOMCTBA Tpaduka JTUHEHHOTO ypaBHEHUSI B 3aBUCHMOCTH OT
PEIICHHST CHCTEMbl ABYX JIMHEHHbIX | 3HAYCHUM ko3 dunmeHToB, rpadUUeCKUii METOJ| PEIICHHUS CUCTEMBI JBYX
YPaBHEHHUI C ABYMs [IEPEMEHHBIMH YPaBHEHUW C JBYyMsA TNE€PEMEHHBIMH, METOJ IIOJICTAHOBKHM W METO/I

88 |Cucremsl ypaBHeHHH ¢  aByMs | CIOKEHHs Ul PEIIEHMs CHCTEMBbl [BYX JIMHEHHBIX YPAaBHEHHH C ABYMA | ]
nepemeHHbIMH. ['paduueckuit meton | HCPCMCHHBIMH.

DCLICHHS CHCTEMbI JBYX JIHHEHHBIX Crpouth rpaduk JUHEHHOTO YpaBHEHHUS C JABYyMs INepeMEHHBIMH. PermaTh
ypaBHCHMIA C ABYMSI IIEPEMEHHBIMH CHUCTEMBI ABYX JIMHEMHBIX YPABHEHUM C JIByMsI IEPEMEHHBIMH.

89 | Pemrenmue cCrCTEM nuHeinnx | PEIIaTh  TEKCTOBLIE 3aladyd, B KOTOPHIX CHCTEMa JBYX JIMHEHHBIX |1
YpaBHEHMH METOIOM MOCTAHOBKH YpPaBHEHUN C ABYMsI MEPEMEHHBIMHU SIBIISIETCA MATE€MAaTHYECKOW MOJIEIIbIO

90 | Pemenue CUCTEM IMHEHHBIX | PEAIBHOTO TPOIecca, i MHTEPIPETUPOBATE PE3YIILTAT PELICHUS CUCTEMBI 1
YPaBHEHUM METOJOM MOJCTAHOBKHU

91 | Pemenue CHUCTEM JTUHEUHBIX 1

YPaBHEHUM METOJOM MOJCTAHOBKHU
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92

Penienue CUCTEM JIMHEWUHBIX
ypaBHEHHI METOJIOM CIIOKCHUS

93 | Pemenue CUCTEM JTMHEHHBIX
YpPaBHEHUI METOJOM CIIOXKEHUSI
94 | Pemrenue 3aay ¢ MOMOIILIO CHUCTEM
JINHEWHBIX YPaBHEHUIN
95 | Pemrenue 3aay ¢ MOMOIILIO CHUCTEM
JINHEWHBIX YPaBHEHUIN
96 | Pemrenne 3amay ¢ IOMOIIBIO CHCTEM
JIMHENHBIX YPABHEHUH
97 |IloBTOpeHMe ®  CHCTEMaTH3AIHS
y4eOHOT0 MaTepuasa
98 | KourponwsHas pabora Ne 7 Hcnonp3oBaTh  pa3ivyHble  NPUEMBI  TPOBEPKA  MPABUIBHOCTH
«Cucrempl JIMHEHHBIX YPAaBHEHUMN C | BBINOJHSIEMBIX 3aJaHUN
JBYMsI IEPEMEHHBIMU»
[ToBTOpeHUE U cucTeMaTu3alus yueOHoro matepuana 4 yaca
99 |IloBTOpeHMe ®  CcHCTEMAaTH3alUs | - TPUMEHATH (OPMYJIBI COKPAIICHHOTO YMHOXCHHUS IS  YIPOIICHUS
y4eOHOro Marepuasa 3a 7 Kiacc BBIPAKEHU, PEIEHUS] YPABHEHUM.
100 |IloBTOpeHHME ©  CHUCTEeMaTH3aIUs | - HAXOAUTHh KOOPAMHATHI TOYEK NEepeceueHus rpaduka ¢ KOOPAUHATHBIMU
y4eOHOT0o MaTepuaa 3a 7 Kjacc OCSIMU, KOOPAMHATHI TOUYKH TIepeceyeHusi TpaduKkoB JBYX JUHEHUHBIX
dbyHKkIUi, HauOobIIEE U HaUMEHbIEe 3HAYEHUS (PYHKIMHU Ha 3aJaHHOM
MIPOMEKYTKE
- pemaTrh CHCTEMbl JBYX JIMHEWHBIX YpaBHEHUMN, BbIOMpas Haubosee
paLMOHAIBHBIN ITYTh
101 | I'omoBast kKOHTpOIBHAS paboTa Hcnonb3oBaTh  pa3ivuHble  OpUEMBI  TPOBEPKA  MPABUIBLHOCTH
BBITIOJTHSIEMbIX 33JIaHUI
102 | 3aHuMaresbHasg MAaTEMAaTHKA - pa3BUTHE UHTEPECA K U3YUYECHHUIO MATEMATUKHU
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8 kitacc

Ne | Tema ypoka Conepxanue KomnuectBo

4acoB

PanmonanbHblie BBIpaKEHUS 44 4y

1 PanmonanbHelie 1poOu PacrioznaBaTh  Lienble  pallMOHANIBHBIE  BBIPAXKEHMS,  JApPOOHBIE | 2

2 OCHOBHOE CBOWCTBO palMOHAIBHOM | PALlMOHAJIBHBIE BBIPAKEHUS, IPUBOAUTH IIPUMEPBl TAKUX BBIPAXKECHUM. | 3
apodu dopMyTHpPOBATS:

3 Cr0XeHHe U BBIYMTAHHE PAI[HOHAIBHBIX | ONPENEIEHN: PAlMOHAIBHOIO BEIPAXKEHUS, JOIMYCTUMBIX 3HAYEHMH | 3
Ipo0e€ii ¢ OIMHAKOBLIMM 3HAMEHATEISIMU | IEPEMEHHOM, TOXKIECTBEHHO DPABHBIX BBIPAKEHUHM, TOXAECTBA,

4 CriokeHue U BbIYUTAHUuE panoOHaIbHBIX PaBHOCHUIIBHBIX ypaBHeHI/Iﬁ, palOHAJIBHOTO YpaBHCHHA, CTCIICHU C 6
Hpo6eﬁ C pa3HbIMHU 3HAMEHATCIISIMU HYJICBBIM II0Ka3aTcjICM, CTCIICHW C OTPHLATCIbHBIM II0KA3aTCJICM,
KOHTpOJII)HaH pa60Ta Ne 1 CTaHJAPTHOTO  BHJA  4YHCIA, O6paTHOﬁ PONOPIMOHAIIBHOCTH, | ]

5 YMHOKEHHE U JieJeHUE PalliOHATIBHbIX CBOMCTBA: OCHOBHOE CBOMCTBO pallMOHAJbHOM JpoOH, CBOKMCTBA | 4
npobOeii. Bo3BemeHne parMoOHATBHOM | CTEIICHU C LIEJIBIM IOKA3aTeIeM, YPaBHEHUH, (byHKLII/II/IyZE
JpOOH B CTEHCHb IpaBUJIa: CJIOKEHHs, BBIYNTAHUSA, YMHOXCHHsS, IEICHHA IpoOeH,

6 ToxnecTBeHHbIC npeoOpa3soBaHUs | go3pesieHns APOOM B CTENCHb; YCJIOBHE PABEHCTBA APOOM Hyumio. | !
palMOHAIBHBIX BRIPAXKCHHUH JIoKa3pIBaTh CBOWCTBA CTEIIEHU C LIEJIBIM II0KA3aTEIIEM.

KonTtposbHas padora Ne 2 OmnuceiBaTh TpapUUYECKUl METOA PpEIICHHS YpaBHEHUW C OJHOM 1

7 PaBHOCHJIbHBIC YPaBHEHHS. TniepeMeHHOI1. 3

8 CreneHb ¢ LEIbIM OTPULIATEIBHBIM [IpMeHATE OCHOBHOE CBOWCTBO  palMOHaNbHOW jgpobm s | 4
[1I0Ka3aTeaeM COKpallleHHsl U npeodpaszoBanus apodei. [IpuBoauTs qpodu K HOBOMY

9 CroiicTBa CTCTICHU C LeNbIM | (00mmeMy) 3HaMeHaTemo. HaxoauTh cyMMy, pa3HOCTb, TIPOU3BEICHHUE | O
II0Ka3aTreaeM U 4acTHOEe JpoOeil. BBIMONHATH TOXKAECTBEHHBIE MPEOOPA30BAHUS

10 q)yHKI.II/ISIy=§I/I e€ rpaduk palMOHALHBIX BBIpAXKCHMA. Pemrate ypaBHEHHs ¢ TiepeMeHHON B |4
KonTtposarHas pabota Ne 3 3HAMeHaresne 1poou. 1

KBagpaTHbie KOpHU. JI€CTBUTENBHBIE YHCIIA 254

11 | Oyakums y = X2 u eé rpaduk OnuchIBaTh: TMOHATHE MHOXKECTBA, A3JIEMEHTAa MHOXKECTBA, CIOCOOBI | 3

12 | KBagpatable KopHH. Apu(pMETHUYSCKUH | 3alaHUsI MHOXKECTB; MHOYKECTBO HATYPAJIbHBIX YHCEJ, MHOXECTBO | 3

31




KBaJIPATHBIN KOPEHb

OCJbIX YHCCJI, MHOXCCTBO pPAalHOHAJIBHBIX YHUCEJI, MHOKCCTBO

13 | MHOECTBO U €ro 3JIEMEHTHI NEUCTBUTEIBHBIX YHCEI W CBA3M MEXAYy OJTHUMH YHUCIOBBIMH | 2
14 | IlogMHOXECTBO. Omneparuu HaJ | MHOKECTBaMH; CBSI3b MEXKITY OCCKOHEUHBIMHU NECATHYHBIMU TPOOSIMH | 2
MHOXECTBaAMH Y PallMOHAJILHBIMU, HPPAMOHAIIBHBIMU YUCIIAMH.
15 | Yuciossle MHOXKECTBA Pacno3HaBaTh palMoHaIbHBIE U MppaLMOHAIbHBIE yncha. [TpuBoauts | 2
16 | CBoiicTBa apu(MeTuuecKoro | IPUMEPHI PAIIMOHATBHBIX YUCEN ¥ MPPALIMOHATIBHBIX YHCET. 4
KBaIPATHOTO KOPHs 3anuceiBaTh € TOMOINBIO  (opMyn  CBOMCTBAa  JEWCTBUH  C
17 ToxnecTBeHHEIE Hpeo6pa3OBaHH5] JICUCTBUTEJILHBIMH UM CJIAMU. (DOpMYHI/IpOBaTB: 5
BBIPAKEHHUIA, coziepKalux | ONPCICICHHS: KBaJpaTHOTO KOPHSA W3 4YHCIA, apH(pMETHICCKOro
apudMeTHYeCKHe KBaJPaTHbIE KOPHH KBaJIpaTHOTO KOpHS M3 4YHUCJa, PABHBIX MHOXECTB, IOJMHOKECTBA,
18 | dynkuusa y = VX u eé rpadux IepeceyeHnsi MHOXKECTB, OOBEAMHEHUS MHOXKECTB; CBOMCTBa: | 3
byHKIMU y = X2, apu(METUUECKOr0 KBaJpaTHOTO KOPHsI, PYHKIUU Yy
= Vx. Jloka3biBaTh CBOMCTBA apu(PMETUUECKOTO KBAJAPATHOTO KOPHS.
Crpouts rpadpuku QyHKImi y = X2 n y =VX. [IpuMeHATs HOHATHE
apu(pMETUYECKOTr0 KBaJAPATHOIO KOPHSA JJIs BBIYUCIICHUS 3HAYCHUN
BBIPAKEHUN. YTIPOIIATh BBIPAXKEHUs, coAeprKalmme apupMeTudecKue
KBaJIpaTHbIE KOpHU. PemaTe ypaBHEeHHUsI.
19 | Kontponbhas pabota Ne 4 CpaBHMBaTh 3HAau€HUs BbIpakeHUil. BpImonHATe mnpeoOpazoBanue | 1
BBIPAKEHUI C MPUMEHEHUEM BBIHECEHHSI MHOKUTENS W3-TIOJ] 3HaKa
KOpHS, BHECEHHUS MHOXHUTENS TOJ 3HAaK KOpHSA. BBINOIHATH
OCBOOOKIEHHE OT MPPALMOHAILHOCTA B 3HAMEHaTese Ipo0H, aHalu3
COOTHOIIEHUI MEX/1y YACIOBBIMU MHOKECTBAMM M UX JIEMEHTAMMU
KBanparneie ypaBHeHUs 26 1
20 | KBampatueie  ypaBHeHusi. Pemienue | Pacmo3HaBaTh W TPUBOAWTH TPUMEPHl KBAAPAaTHBIX ypaBHEHUH | 3
HETIOJIHBIX KBAJIPATHBIX YPAaBHEHUN Pa3IMYHBIX BUAOB (MOJHBIX, HEMOJHBIX, MPUBEAEHHBIX), KBaAPATHBIX
21 | ®opmyina KOpHEN KBaJpaTHOro | TpéxuneHoB. OmnucbiBaTh B OOLIEM BHUJE PEIICHUE HENOJHBIX | 4
ypaBHEHUS KBaJIpaTHbIX ypaBHeHUN. DopMyMpoBaTh:
22 | Teopema Buera ONpeNeeHus: ypaBHEHUs TIEPBOM CTENEHU, KBAJAPATHOIO YpaBHEHUS; | 3
Kontponbshas pabora Ne 5 KBaJIPaTHOTO TPEXWIEHA, NUCKPUMHUHAHTA KBAJPATHOIO ypaBHEHUS U | 1
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23 | KBampaTHbiid TpEXUeH KBaJpPaTHOTO  TPEXUWIEHA, KOpPHS  KBagpaTHOro  TPEXWICHA; | 3
24 | Pemienue ypaBHEHHM, CBOIAIIMXCS K | OMKBAaJpaTHOIO ypaBHEHMs; CBOMCTBa KBAJpPAaTHOIO TPEXWIEHA; | 5
KBAJIDATHBIM YPABHEHUSAM Teopemy Buera m oOpaTHyio eii Teopemy. 3anUChIBATh U JJOKA3bIBATh
25 | PanmonanpHbIe ypaBHCHUS kak | GopMyITy KOpHEH KBaapaTHOTO ypaBHEeHHs. ccmenoBaTh KOMMIECTBO | 6
MaTeMaTHYeCKHe MOJEIM PpealbHbIX | KOPHEW KBaJApaTHOrO YpaBHEHUS B 3aBUCHMOCTH OT 3HAKa €ro
CUTYaLUH JACKPYMHUHAHTA.
26 | KontponsHas padota Ne 6 Jloka3eiBaTh TeopeMbl: Buera (mpsiMmyio U 00paTHYI0), O pa3jioKeHuH | 1
KBaJPaTHOIO TPEXWIEHA HAa MHOXHUTEIM, O CBOWCTBE KBAaJAPATHOIO
TPEXWICHa C OTPUILATEIbHBIM JUCKPUMUHAHTOM. ONUCHIBaTh Ha
IIpUMEpPax METOJ 3aMEHbI IEPEMEHHON ISl PELIEHUs] YPABHEHU M.
Haxonute KOpHM KBaJpaTHBIX YpPAaBHEHUM pPa3JIMYHBIX BUJIOB.
[Ipumensats teopemy Buera um oOpaTHyio eil Teopemy. BbIONHSTH
pa3l0KEHNUE KBAAPATHOrO TPEXWIEHA HA MHOXUTENW. HaxoauThb
KOpPHM YPaBHEHHM, KOTOpPBIE CBOIATCA K KBajapaTHbIM. COCTaBIISITh
KBAJIpATHbIE YPAaBHEHUSA W YPABHEHMS, CBOASAIIMECS K KBaJIPAaTHBIM,
SIBJISIFOIIAECS. MATEMATHYECKUMHU MOJICJISIMUA PEAIbHBIX CUTYallA
[ToBTOpEHME U cucTeMaTU3alMs yueOHOro MmaTepuana 74
27 | YopaxHeHus s MOBTOPEHHs Kypca 8 6
KJiacca
28 | KontponbHas pabota No 7 1
KanengapHo-TemaTnueckoe IIaHUPOBAaHKE 3a Kype 9 kiacca
Tema Kon-Bo
ypokKa Conepanue JacoB

[ToBTOpeHue Kypca 8 kiacca 34
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1 [ToBTOpenue  «BblpaxkeHus W uX|— pabOTAlOT MO COCTABJICHHOMY IUIaHy, UCIOJB3YIOT HapAIy C
peoOpa3zoBaHUS, OCHOBHBIMU U JIOTIOJIHUTEJIbHBIE CPEJICTBA.

«KBaapatHbie KOpHW». Y paBHEHUS — COINOCTaBJISIIOT M OTOMpaloT WH(OPMALMIO, TMOJYYCHHYIO U3
Pa3HbIX HICTOYHUKOB.

— YMEIOT BBINOJIHATH PA3JIMUHbIE POJIU B TPYIIE, COTPYAHUYAIOT B
COBMECTHOM PEUICHUU 3a]]a4H

Pemmatot ypaBHeHUs1, OMIATOBO KOHTPOJIUPYIOT MPABMIBHOCTD

Y TIOJIHOTY BBITIOJIHEHUS 3aaHUS

Bxoanas koHTponsHas padbota Nel [IpUMEHSIOT TEOPETUYECKUH MATEpHUANI, U3YYCHHBIM B TEUYCHUE
Kypca MaTeMaTHKM § Kiacca IIpU PEUNIEHUH KOHTPOJBHBIX
BOITPOCOB
['1aBa 1. HepaBencta: 20 yacoB
1 UucnoBble HEPABEHCTBA W3YYCHHE CBOMCTBAM YHCIIOBBIX HEPABEHCTB, METOJAM PEIICHHMS

JIMHEHUHBIX U KBaJIpaTHbIX HCPABCHCTB, MCTOAY MHTCPBAJIOB

JUIL PELICHUS PAlUOHAIBHBIX HEPABEHCTB, METOJAM PEIICHUS
CUCTEM HEPABEHCTB.

[TomyyaT BO3MOXHOCTh HAy4YUTHCS: HCIOJIB30BaTh CBOMCTBA
YHCJIOBBIX HEPABEHCTB JIJIsl TPeoOpa30BaHUsl HEPABEHCTB,
JIOKa3bIBaTh IMPOCTEUIINE HEPABEHCTBA, pPELIATh JIMHEHMHBIE U
KBaJIpaTHbIE HEPABEHCTBA U UX CUCTEMBI, PEIIaTh METOAOM
VHTEPBAJIOB PALlMOHAJIbHBIE HEpaBeHCTBA. [IpuBOAMTH TpUMEpHI
YUCJIOBBIX HEPABEHCTB, HEPABEHCTB C NEPEMEHHBIMU, JIMHEHHBIX
HEPABEHCTB C OJHOM [IEPEMEHHOM, IBOMHBIX HEPABEHCTB.
CPaBHEHUS IBYX YHUCET,

CBOICTBA YHCJIOBBIX HEPABEHCTB,

TEOPEMBI O CJIOKECHUU U YMHOKCHUHU YHCIIOBBIX HEPABEHCTB.

pELIEHUsT HEpPaBeHCTBA C OJHOM IIEPEMEHHOM, PaBHOCHUJIBHBIX
OcHOBHBIE CBOMCTBaA YUCIOBBIX




HEPaBEHCTB

Cnoxenue u YMHOXCHHUC  YHUCJIIOBBIX
HCPABCHCTB. OHGHI/IBaHI/IC 3Ha4YCHUC
BBIPAKCHUA

HepaBencTsa ¢ oqHOM NEpEMEHHON

Penrenne nMHENHBIX HEPABEHCTB C OJHOM
nepeMeHHOU. UncnoBpie NpOMEKYTKH

Cucrtembl JIMHEWHBIX HEPABEHCTB C OJIHOU
IIEPEMEHHOU

HOBTOpeHI/Ie Hn CUCTCMaTnu3anusa y‘{€6HOFO
MaTcpuaia

KontposnbHas pabora Ne2«HepaBencta»

HEPABEHCTB, PEUIECHUS CUCTEMbI HEPABEHCTB C OJHOM MEPEMEHHOM,
o0JacTu onpeeNieHus] BEIPaXKCHHUS;

3anuchiBaTh ~ PEIICHUSI HEPABEHCTB B BHUJIE  YHCIIOBBIX
MIPOMEKYTKOB, o0beIMHEHUS, nepeceveHHUs YHUCIIOBBIX
MIPOMEKYTKOB

Pemats cuctemMy HEpaBEHCTB C OHOW MEPEMEHHOMU
N300pakath Ha KOOPJUHATHOM MPSIMOIA 3a7jaHHbIE HEPABEHCTBAMU
YHUCJIOBBIE IPOMEKYTKH.

I '1aBa

2. KBagparnunasa @yskius: 37 yacos

[ToBTOpEHME M paclIMPEHUE CBEICHUN O
byHKIIIN

CaoiicTBa pyHKIUHU

IIPOBOJUTH MCCIIEOBAHUS, CBSI3aHHBIE C W3YYEHUEM CBOMCTB
GyHKIUI, B TOM 4YHCIIE C UCIOJIb30BaHUEM KOMIIBIOTEpA; Ha
OCHOBE TpaMKOB M3y4YEHHBIX (DYHKIIMI CTPOUTH 0oJiee CIOKHbBIE
rpaduku (KyCOUHO-3aJJaHHBIE, C «BBIKOJIOTBIMI» TOUYKAMU M T.IL.);
UCIIOJIb30BaTh (YHKUMOHAIbHBIE MPEICTABICHUS W CBOMCTBa
GyHKUMIA pemieHus MaTeMaTHYeCKUX 3aJad U3  Pa3Iu4HbIX
pa3aesoB Kypca;
onpeneneHre  QyHKIUU;-
byHKIUY;

MOHATHE BO3pacTarouieil U yobiBaroiel GyHKINH;

ompenesieHue 00JacTh  3HAYEHUS
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CBOMCTBA KBaIPATUYHON (PYHKIINH;

[Toctpoenue rpaduka pynkunn y=k f(x)

[Toctpoenue rpaduka Qynkuun y= f(x)+b
u
y= f(x+a)

KBanpatuunass ¢(yHKUuUs, ee CBOWMCTBA U
rpaduk

KonTtponbsHas pabora Ne 3
«KBanmpatuunas QyHKIusi, €e CBOWCTBA U
rpaduK»

npaBWiia TOCTPOCHUS TpadukoB QyHKIMA €  MOMOUIBIO
npeoOpa3oBaHuil BUIa

f(x) — f(x) +b; f(x)— f(x +a); f(x) — kf(x).

Crpoutrs rpaduk kBagpatuuHod ¢yuknuu. Ilo rpaduky

KBaIpaTUYHOUN (PYHKIIMU OMHCHIBAThH €€ CBOMCTBA

CXEMaTHYeCKOE pacIoyioKeHUue Tmapadoibl OTHOCUTEIBHO OCH
abciycc B 3aBUCHMOCTH OT 3Haka crapiiero kosdduimeHTa u
JUCKPUMHUHAHTA COOTBETCTBYIOIIETO KBaJAPATHOTO TPEXUJIEHA

Pemenune kBaapaTHbBIX HEPABEHCTB

Cucrembl YpPaBHEHUI c
IIEPEMEHHBIMU

IBYMSI

Pemiate  kBagpaTHble  HEPABEHCTBA,  HCHOJIb3YS
pacmoioKeHHs mapadoJibl OTHOCUTEIHHO OCH a0CIIHCC

rpauuecKuii METOJ] PEIICHUS] CUCTEMBI JIBYX YPaBHEHUH C ABYMS
IIEPEMEHHBIMU, METOJI IIOJICTAHOBKM M METOJ CIIOXKEHUS IS
PELICHUSI CUCTEMBI IBYX YPAaBHEHUM C IBYMS IEPEMEHHBIMHU, OJTHO

cXemy

3 | [ToBTOpeHHE 1 cHCTeMATH3aLWs YIeOHOTO |3 KOTOPBIX HE SABJISAETCS JTUHEUHBIM.
6 |MaTepuana METO/I TTOJICTAHOBKU M METOJ CJIOXKEHUS ISl PELIECHUS CUCTEMBI
3 | KontponbHas paGota Ne 4 JIBYX YpPaBHEHHH C JBYMSI MEPEMEHHBIMHU, OJHO W3 KOTOPBIX HE
7 | «KBagpaTHbIC YPaBHEHHS 1 HEPABEHCTBa | AB/IACTCA JTIMHEHHBIM.

['1aBa 3. D1eMeHTHl IPUKIIAIHOM MaTeMaTUuKH 154

MaremaTudeckoe MOACIHUPOBAHUC

Hayuarcsa:  OCHOBHBIM  METOJAM  pELICHUS  NPOCTEHIINX
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[IpoueHTHBIE pacyeTsl

AOcoroTHAA u
TIOTPEITHOCTH

OTHOCHUTCJIbHAsA

OcHoBHbIE TpaBUiIa KOMOUHATOPUKU

Yactota w©
COOBITHSA

BEPOSATHOCTH ~ CIYy4YalHOIO

Knaccuueckoe OIIPCACICHUC BCPOATHOCTH

HauanpHbie CBCACHU O CTATUCTHKC

[loBTOpEHME M cUCTEMATU3ALMS YUYEOHOTO
Marepuana

KontponbsHas pabora Ne 5
«DJIEMEHTHI NTPUKIIATHON MATEMATUKI

KOMOWHATOPHBIX 3a1ad, (GopMyiaMm JyUisl MOACYETa BEPOSTHOCTH,

MPOCTEUIINM

YU CIIOBBIM XAPAKTEPUCTUKAM.

[Tonmydyar BO3MOXKHOCTb HAyUHMTBCSA: pEIIaThb  IPOCTEHIINE
KOMOMHATOpHBIE 3aJa4dl IepedopoOM BapHAHTOB, MOCTPOCHUEM
JepeBa

BApHAHTOB, C TIOMOIIBIO TIpaBWJIa YMHOXCHHS, HCIOJIb30BaTh
(dbopMyIIbI IEPECTAaHOBKH M COYETAaHWH, HAXOAUTh 00BEM, pa3max,
MOy U

cpenHee apudMeTHyecKoe, pemarh (aKToOpHalibl, MPUBOIUTH
MPUMEPHI: MaTEMaTHYECKUX MOJCICH pealbHbIX CHUTYaIlui,
MOSICHATh W 3alMChIBaTh  (POPMYNTy  CJIOKHBIX TIPOIIEHTOB.
[IpoBOIMTE TIPOIIEHTHBIE PACUYETHI C HMCIOJIB30BAHUEM CIIOKHBIX
nporeHTOB.  DopMynupoBaTh:  ONpejeseHus:  aOCONMIOTHOM
MOTPENTHOCTH, OTHOCHUTEIBHOW IMOTPENTHOCTH, KOMOWHATOPHOE
MpaBUIO CYMMBI, KOMOWHATOPHOE TIPaBUJIO TIPOU3BEACHUS
KOMOWMHATOpPHOE TMPABHJIO CYMMBbI, KOMOWHATOPHOE TIPABUIIO
npousBeneHuss. HaxonuTh BEpOSTHOCTH CIIYy4ailHOTO COOBITHS B
OTBITaX C PABHOBEPOSITHBIMH HMCXOAaMu HaxXoauTh M MPUBOIUTH

MpPUMEPHl  UCIOJb30BaHUSA  CTATUCTUUYECKUX  XAPAKTEPUCTUK
COBOKYIHOCTH JAHHBIX: CpEIHEEe 3HaueHHWe, MOJa, pa3Max,
MenuaHa  BbIOOpkH. [losicHATe ©  3amuchiBaTh  QopMyIy
HAXOXKJIEHUS YaCTOThI CIIyYaiHOTO COOBITHS
I'nasa 4. YUucnoBrle mociaenoBaTebHOCTH: 17 4aca
HucoBbie MOCIEA0BATEIBHOCTH Hayuarcs: moHaTHiO apuMeTH4ecKkoll U Te€OMETPUYECKOM

Apudmernueckas nporpeccust

CyMMan nepBbIxX YJIEHOB

apu(pMETHIECKON IPOTPECCUN

MpPOTpecCii W WX OCHOBHBIM CBOWCTBaM, (opmynam st
HAXOXKJICHUS
CYMMBI TIEPBBIX N YJICHOB apu(METHUECKOW U TEOMETPUUECKOM
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I'eomeTpuueckas mporpeccus

Cymma N MEePBBIX YJICHOB

reOMETPUYECKOMN Nporpeccuu

Cymma O€CKOHEUHOW TIeOMETpUYECKOU
Iporpeccuy, y  KOTOPOH  MOJIyJIb
3HaMeHaTeNsl MeHbLe |

[ToBTOpEHHE M cUCTEMATU3ALMS YUYEOHOTO
Marepuana

Kontponbnas pabora Ne 6 «Yucnossie
MOCJIEI0BATEILHOCTI

porpeccuii 1 0ECKOHEYHON TreOMETPHUIECKON MPOTPECCUH.
[lomydyar BO3MOXHOCTH HAy4YUThCsS: pelaTh 3aJadyd  Ha
apu(PMETHYECKyI0 U TEOMETPUYECKYI0 MPOrPEeCcCUr, HAXOIUTh
CYMMBI N

MIEPBBIX YJIEHOB W
MIPOTPECCHUU
[IpuBOINUTH PUMEPBI: MOCIEAOBATEIBHOCTEN YUCIOBBIX
apu(METHIECKON TTPOTPECCUi;

Haxoauts n uneH apudpmMeTndyeckoi mporpeccuit
3anuceiBaTh U MOSACHATH  QopMysy
apu(pMeTHYECKOI mporpeccuii

HaXOJUTh CyMMY N NIEPBBIX WICHOB apu(PMETUUECKON IPOrPECCHid
Onpenenenue reoOMETpUUYECKON Iporpeccuu. Haxomuts n 4ieH
F€OMETPUYECKOM MPOrpecCuu. 3aluChiBaTh M JOKA3bIBATH:
(GopMyJIbl CYMMBI N IEPBBIX WIEHOB F€OMETPUUYECKOM MTPOTPECCHIA.
Bbruucnsate cyMmMy OECKOHEYHOW F€OMETPUYECKON MPOrPECCHH, Y

CyMMy OECKOHEYHOH T€OMETpUYECKOM

oO1ero yjeHa

kotopoit |q|<l. IlpencraBiiarh OECKOHEUHBIE MEPUOTUUECCKUE
apobu B BHIE  OOBIKHOBEHHBIX. OcHOBHbIE  (HOPMYJIBI
MIOCIIEI0OBATEIBHOCTEN
[ToBTOpEeHue U cucTemMaTusalus yueoHoro marepuana: 10 yacos
[IpomexyTouHas aTTecTanus [IpyMEHSIOT  TEOPETMYECKUM  MaTepual, M3y4YEHHbIM  Ha

OCHOBHBIE CBOMCTBA

HEPABEHCTB

YHCJIOBBIX

Cucrembl JIMHEWHBIX HEPABEHCTB C OJIHOU
IIEPEMEHHOU

Pemenne kBagpaTHbIX HEPABEHCTB

YucnoBble NOCIECA0BATEILHOCTH

MPEABIIYIINX YPOKAX, IPU PELIEHUN KOHTPOJIBHBIX 3aJaHUN
[IprMEHSIOT TEOPETUYECKUI MAaTEPUAIT
OCHOBHBIE IIPUEMBI PELICHUS TEKCTOBBIX 3a7a4
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PaGora Hajg ommOkamu.

Pemienne  3amau Ha ~ COCTaBIICHHE
YPaBHECHUM

HroroBast KOHTpOIbHAS paboTa

O000111eH1E 3HAHUN.
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