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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sIBIIsSIETCS OJHUM M3 OIMOPHBIX KypCOB OCHOBHOTO OOIIEro 00pa30BaHUS:
OHa O0ecre4YrBaeT U3Y4YCHHUE APYTUX AUCIHUIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK U
T'YMaHHUTAPHOTO IIUKIIOB, €€ OCBOCHHE HEOOXOIUMO JIJIs MPOIOJKEHUsI 00pa30BaHus U B
MOBCEIHEBHON KM3HM. Pa3BuTue y 0Oy4alomuXcsi HAyYHBIX MPEJICTAaBICHUN O
MPOUCXOXKJIEHUH U CYIIHOCTU aireOpandyeckux aOCTpakiuii, crmocode OTpakeHHs
MaTEeMaTUYeCKOW HAyKOW SBJICHUH W TIPOIIECCOB B MPHUPOJE W OOMIECTBE, POJHU
MaTEeMaTHYECKOTO MOJICIMPOBAHUS B HAyYHOM MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET
(GbopMUPOBAHNIO HAYYHOTO MHPOBO33PEHUS M KAueCTB MBIIUICHUS, HEOOXOUMBIX IS
aJanTanyy B COBPeMEHHOM Im(poBoM obmectBe. M3yueHne anreOpsl oOecrieunBacT
pa3BUTHE yMEHHs HaOII0aaTh, CPaBHHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTHYHOCTH MBIIIICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM
NEHCTBUSL W BBIBOJBI, (OPMYyIUpOBaTh YyTBepkIeHUs. OCBOeHHME Kypca airedpsl
o0ecrieunBaeT pa3BUTHUE JIOTUYECKOTO MBIIUICHUS OOYYalOUIUXCA: OHU HCIOJIb3YIOT
JNENYKTUBHbIE M HWHAYKTHBHBIE pACCYXIEHUS, O0O0OIIEHHE U KOHKPETHU3ALHIO,
abctparupoBaHue u aHainoruto. OOyueHue anreOpe NpeArnojaraeT 3HAYUTEIbHBIN
00BEM CaMOCTOSATENbHON JEATEIBbHOCTH OO0YYaIOUIMXCs, MOITOMY CaMOCTOSTEIbHOE
pelIeHre 3a1a4 ABJISETCS peaau3anueil 1e1TelIbHOCTHOTO MPUHIIMIA 00Y4YEeHHUS.

B crpykType mporpammbl yuyeOHOro Kypca «AmnreOpa» sl OCHOBHOTO OOUIETo
o0pa3oBaHMsI OCHOBHOE MECTO 3aHMMAIOT COACPKATEIbHO-METOANYECKUE JIMHHH:
«Yncna ©  BBIUMCICHUS», «AnreOpanueckue BBIpAXCHHs», «YpaBHEHHUS U
HepaBeHCTBa», «Dynkumm». Kaxgas U3 3THUX coAepKaTebHO-METOANYECKUX JTHHUMI
pa3BUBaETCA Ha MPOTSHKEHUHM TPEX JIET M3YUEHHUS Kypca, B3aUMOJACUCTBYS C JAPYTUMHU
ero IuHUSAMU. B Xome wu3ydeHHs ydeOHOro Kypca OOyJaromMMcs MPUXOAUTCS
JIOTHYECKH PacCyKIaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3BIK. B CBs3M C
3THM B IIPOrpamMMy yueOHOro Kypca «Ayredpay BKIIOUEHbI HEKOTOPbIE OCHOBBI JIOTHKH,
IPEJCTaBICHHBIE BO BCEX OCHOBHBIX pa3jefiax MaTeMaTHUYecKOro oOpa3oBaHUS U
CHOCOOCTBYIOIIHE OBJIaJICHUIO 00y4aroIuMucs OCHOB YHHUBEPCAJIbHOTO
MaTeMaTHuecKoro si3pika. CoaepxKaTelbHOM U CTPYKTYPHOM OCOOEHHOCTBIO yueOHOTO
Kypca «AnreOpay SBISETCS €ro HHTETPUPOBAHHBIN XapakTep.

Conepxanue nuHuUU «Hucna U BEIYUCICHUS» CIIYKUT OCHOBOM ISl JalbHEUIIEro
U3y4YEHUS MAaTEeMaTUK{, CHOCOOCTBYET pAa3BUTHIO y OOYYarOUIMXCsS JIOTHYECKOTrO
MBIIUICHUS, (OPMHUPOBAHUIO YMEHHUS TMIOJIb30BAThCS ~ QITOPUTMAMH, a TaKxKe
IPUOOPETEHUIO TMPAKTUYECKUX HABBIKOB, HEOOXOIWMBIX ISl TIOBCETHEBHOM IKU3HHU.
Pa3BuTue MOHATHS O 4YHCIE HAa YPOBHE OCHOBHOI'O OOIIEro OOpa3oBaHUs CBSA3aHO C
panMoHaIbHBIMU U MpPPAIlMOHATIBHBIMU YHCIIaMHU, (OPMUPOBAHUEM TPEICTABICHUN O
JNEHCTBUTEILHOM 4YHCIIEe. 3aBepIICHHE OCBOCHHUS YHCIOBOW JIMHUU OTHECEHO K
cpeaHeMy o0lIeMy 00pa30BaHMUIO.

Conmepxanue ABYX alreOpanvecKux JUHUNA — «AJredpandyeckue BBIPAKCHUSD U
«YpaBHEHHSI W HEPABEHCTBA» CHOCOOCTBYeT (HOPMHUPOBAHHIO Yy OOYyYaromIuXxcs
MaTEeMaTHYECKOro amnmapara, HEOOXOIMMOTO JJisi peleHHs 3adad MaTeMaTHKH,
CMEXXHBIX MPEIMETOB W MPAaKTUKO-OPUEHTHUPOBAHHBIX 33had. Ha ypoBHE OCHOBHOIO
obmiero oOpa3oBaHHMs y4eOHBIM MaTepuan TPYNIUPYETCS BOKPYT pPallOHAIBHBIX
BbIpaXEHUN. Ajredpa JIEeMOHCTPHpPYET 3HAYEHHE MAaTeMaTUKH KakK s3bIKa JJis



MOCTPOEHUSI MAaTEeMAaTHYECKUX MOJIEICH, OMMUCAHUS MPOIECCOB U SIBICHUN PEaTbHOTO
mupa. B 3amaum  oOyueHus anreOpe BXOAIT TaKKe JalibHEWIEe pa3BUTHUE
QITOPUTMHUYECKOTO MBIIIJICHUSI, HEOOXOJAMMOTro, B YAaCTHOCTH, JUIsl OCBOCHHS Kypca
nH(OpPMATUKU, U OBJIIaJICHUE HAaBbIKAMU JIETYKTUBHBIX paccyxkjeHui. [IpeodpazoBanue
CUMBOJIBHBIX (OpPM  CIOCOOCTBYET pa3BUTHUIO BOOOpa)KeHHSs, CIOCOOHOCTEH K
MaTeMaTUYeCKOMY TBOPUYECTBY.

Copnepxanve (QyHKIMOHAIBHO-TpaUUECKOW JMHUM HAIeJICHO Ha TOJy4YeHUE
OOYYarOIIMMUCS 3HAHUA O (PYHKIIUAX KaK BOKHEHUIICH MaTeMaTH4eCKOW MOAEIU IS
OMMCAHMS W HWCCIEAOBAHHUS Pa3HOOOPa3HBIX TIPOIECCOB U SIBICHUN B TMPUPOJE U
obmiectBe. M3yuenue marepuana crocoOCTBYET PAa3BUTHIO Y OOy4arOUIMXCS YMEHUS
WCITOJIB30BATh PA3JIMYHbBIE BHIPA3UTEIIBHBIC CPEIICTBA SI3bIKA MATEMATHUKH — CIIOBECHBIC,
CUMBOJIMYECKHUE, TpaduuecKre, BHOCUT BKJIAJ B (GOPMUPOBAHUE MPEICTABICHUN O POJIU
MaTEMaTHUKHU B Pa3BUTHHU ITUBHIN3AINH U KYJIbTYPHI.

CornacHo yyeOHOMY IUIaHy B 7-9 Kilaccax u3ydaercs yueOHbIN Kypc «AnreOpay,
KOTOpPBI BKJIIOYACT CJEAYIONIME OCHOBHBIE pasfenbl cojepxkanus: «Yucna u
BBIUHCIICHUS», «AJreOpandeckue BBIpKEHUS», «YPaBHEHUS U HEPaBEHCTBAY,
«DYHKIUW.

Ha usyuenue yueOHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 kinacce — 102
yaca (3 vaca B Heneno), B 8 kinacce — 102 gaca (3 gaca B Heneno), B 9 kimacce — 102
yaca (3 4aca B HEJIET0).



COAEPXKXAHUE OBYUYEHUA

7 KIIACC

Yucaa v BBIYMCICHUA

JpoOu OOBIKHOBEHHBIE U JIECATUYHBIE, IEPEXO] OT OJHOM (HOPMBI 3amucu Apodei
K apyroii. llonsATHe panMOHAJIBHOIO 4YHUCiA, 3alUCh, CPAaBHEHUE, YIOPSIAOYMBAHUE
palMoHaIbHBIX uKced. ApU(METHUYECKHE JAEUCTBUSA C palMOHAIbHBIMU YHCIAMHU.
Pemenue 3a1a4 U3 peasibHOM NIPAKTUKH HA YaCTH, Ha IpOOU.

CreneHb € HAaTypaJbHBIM I[IOKA3aTEJIEM: OIpPEACIICHHE, MpeoOpa3oBaHuE
BBIPXEHUI Ha OCHOBE OMNpeAeNeHus, 3amuch Oonpmmx yucen. [IporeHTsl, 3amuch
IPOLIEHTOB B BHJE ApOOM W ApoOH B BHUAE MPOIEHTOB. TpuU OCHOBHBIE 3aJayd Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IppuMeHeHnE TPU3HAKOB JAEIMMOCTH, PA3JI0KEHUE HA MHOXKUTENIHM HATypPAIbHBIX
qucel.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IpsiMasi U 0OpaTHAsI IPONIOPLUOHAIBHOCTH.

AuredpanvyecKue BbIPpAKEHUSA

IlepeMeHHBIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C IIEPEMEHHOU. JlomycTUMmble
3Ha4YeHUsA NepeMeHHbIX. [IpencraBiieHHE 3aBUCUMOCTH MEXKAY BEIWYMHAMU B BHJIE
¢dopmynbl. Boeruncnenus no ¢opmynaMm. IlpeobpazoBanue OyKBEHHBIX BBIPAXKECHHIH,
TOKJIECTBEHHO PaBHbIE BBIPAXKEHUS, MpaBUiia MpeoOpa3oBaHUsl CyMM U IPOU3BE/ICHUM,
IpaBuiia pacKpbITUS CKOOOK U MPUBEICHUS MOJOOHBIX CIaracMblX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

Opnowrensl n MHOrowieHsl. CreneHb MHOrTOwieHa. CllokKeHWe, BBIYUTAHME,
YMHOXEHHE MHOTOWIECHOB. POPMYJIBI COKPAIEHHOTO YMHOXKEHUSA: KBAaJIpaT CyMMBbI H
kBagpaT paszHocth. dopMyna pa3HOCTH KBAaAparoB. PasyiokeHrne MHOTOYIEHOB Ha
MHOKHUTEJIN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpeHb ypaBHEHHUsA, TMpaBWia NpeoOpa3oBaHUS  ypaBHEHUS,
PABHOCHJIBHOCTb YPaBHEHUM.

JluHeniHOEe ypaBHEHME C OJHOW IIEPEMEHHOW, YHUCIO KOPHEW JIMHEUHOIO
YpaBHEHHUSI, PEIICHUE JUHEWHbIX ypaBHEHUN. COCTaBIICHHE YPaBHEHUH MO YCJIOBHIO
3amaun. Pemenne TeKCTOBBIX 3a1a4 € IOMOLIBIO YPABHEHUH.

JluneiiHoe ypaBHEHHE C JBYMs MEpPEeMEHHbIMH U ero rpaduk. Cucrema ABYX
JIMHENHBIX YpaBHEHUH C IByMs IIEpeMEHHbIMU. Perienre cucteM ypaBHEHUH criocoOoM
MOACTAaHOBKH. [ [puMeps! peleHnst TEKCTOBBIX 33/1a4 ¢ TIOMOIIBI0 CHCTEM YPABHEHHU.

DyHKIMHA

Koopaunara Toukm Ha mnpsmoil. UucnoBele NpoMexyTKH. PaccrosiHne Mexay
JBYMs TOYKaMU KOOPJAUHATHOU MPSIMOM.

[IpsimoyronibHas cuctema koopauHat, ocu OX u Oy. Abciucca u opauHaTa TOUKU
Ha KOOpAMHATHOM IiockocTu. I[lpumepsl rpadukos, 3amaHHbIX (opmynamu. Utenue
rpadukoB peanbHbix 3aBucumocteil. [lonarue ¢pynknuu. I'paduk pynkuuu. CpoiicTBa
bynkuit. Jluneitnas gynkums, e€ rpaduk. ['padux Pynkumm y = [x|. I'paduueckoe
pelIeHre TMHEUHBIX YPABHEHUNA U CUCTEM JIMHENHBIX YPABHEHUM.
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Yucaa v BIYMCICHUSA

KBagparueiii kopenb wu3 uucna. [loHstue o0 wuppanMOHAIBHOM YHCIIE.
JlecsaTuuHble TPUONMMKEHHS] MppaldoHaNbHBIX 4Yucen. CBoilcTBa apuMeTHUYECKHUX
KBaJIpaTHBIX KOpPHEH M WX MPUMEHEHHE K MPeoOpa30BaHUIO YUCIIOBBIX BBIPAKEHUN U
BBIYUCIIEHUAM. J[€eMICTBUTENbHBIC YUCTA.

Crenens ¢ 1enpIM NIoKas3aTeneM U e€ ceorictBa. CTaHIapTHAS 3alKCh YHCIIA.

AnredOpanvecKkue BbIPAKEHUS

KBaapatTHbIil TpEXWIEH, pa3I0KEHUE KBAIPATHOTO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanueckas 1poos. OCHOBHOE CBOMCTBO anreOpanueckoil Apodu. CroxeHue,
BEIYMTAHWE, YMHOXXCHHE, JCJIICHHEe aireOpamveckux apoOeid. ParmonanbHbie
BBIPAKEHUS U UX MIPE0Opa30BaHUE.

YpaBHeHNs U HEPABEHCTBA

KBaapatHoe ypaBHeHue, QopMyiia KOpHEl KBaapaTHOrO ypaBHeHHMs. Teopema
Buera. Peuienue ypaBHEeHUH, CBOASAIIMXCS K JIMHEUMHBIM U KBajapaTHbIM. [Ipocreimmue
JPOOHO-pallMOHATBHBIC YPABHEHHUSI.

['paduueckass uHTEpHpeTalMsi YpaBHEHUN C JABYMsI TMEPEMEHHBIMH U CHCTEM
JUHEWHBIX YpaBHEHUN C JByMs T[epeMeHHbIMU. [Ipumepsl pemeHuss cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a71a4 alredpandeckum crnocooom.

HucoBble HEpPABEHCTBA W UX CBOWCTBA. HepaBeHCTBO C OJHOW IEPEMEHHOM.
PaBHOCMIBHOCTH HEpAaBEHCTB. JINHEMHBIE HEPABEHCTBA C OJJHOM NepeMeHHOU. CHCTEMBI
JIMHEWHBIX HEPABEHCTB C OJTHOW MEPEMEHHOM.

DOyHKIUU

[Tonsitue ¢ynkuuu. O6macTh ONpeneNeHUus U MHOXKECTBO 3HAUYECHHM (PYHKIUU.
CrnocoObl 3aanus PyHKIMIA.

I'padux pynkunn. Yrenue cBoricTB PyHKmu 1o e€ rpaduky. [Ipumepsl rpadukos
GyHKINNA, OTPaXKAIOMIUX PEATbHBIE MPOIECCHI.

OyHKIMY, ONHCHIBAIOIIME TPSIMYI0 W OOpaTHYIO  MPONOPHIHOHATHHBIC
3aBHCHMOCTH, nX rpadukn. Oyuximu y = X2, Y = X3, y = Vx, y=|x|. [paduaeckoe
pelIEHUE YPAaBHEHUN U CUCTEM YPABHCHUU.

9 KIIACC

Yucsa ¥ BbIYMCICHUS

PaunonanpHbple 4YKclia, HppAlMOHAIbHBIE YHCIA, KOHEYHbIE U OECKOHEUHbIE
JecATUYHBIE TpoOu. MHOXECTBO NEHCTBUTENbHBIX YMCEN, IEUCTBUTENIbHBIE YHCIIa KaK
OECKOHEYHbIE JAECATHYHbIE ApoOM. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOKECTBOM JIEMCTBUTEIIBHBIX YACEN U KOOPAUHATHOU IPSMOU.

CpaBHeHHME  JCHCTBUTEIBHBIX  4YMCeNl, apu@MeTHUYeCKue  JEeUCTBUS  C
JNEWCTBUTEIBbHBIMU YUCIIAMU.

Pasmepsl 0OBEKTOB OKpYKAIOIIETO MHUPA, JAJIUTEIBHOCTh IPOLIECCOB B
OKPY’KaroIIEM MHUpE.

[Tpubmmxk€HHOE 3HAYEHHE BEIWYHHBI, TOYHOCTh MNpHOMMKeHus. OKpyrieHue
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYMCIICHU M.

YpaBHeHHs U HEpaBeHCTBA

JIunelinoe ypaBHEeHME. Pemienne ypaBHEHUM, CBOASAIIMXCS K IMHEUHBIM.



KBagpatHoe ypaBHeHue. PemieHue ypaBHEHMM, CBOISIIMXCSA K KBaJgpaTHBIM.
bukBagpaTtHoe ypaBHeHue. Ilpumepbl pelIeHUs ypaBHEHUH TPETbEU W YETBEPTOMU
CTEIIEHEHN Pa3JI0KEHUEM HA MHOKUTEIIN.

Pemenne apoOHO-pallMOHAIBHBIX ypaBHEHUU. PelieHne TEKCTOBBIX —3aaay
anreOpanvyeckuM METO/I0M.

VYpaBHeHHe C ABYyMsI NEpPEMEHHbIMM U €ro rpaduk. PemeHue cuctem AByX
JMHENHBIX ypaBHEHUM C JByMs II€pEMEHHBIMU. PernieHue cucreMm JByX YpaBHEHHH,
OJHO U3 KOTOpPBIX JHMHEWHOEe, a JApyroe — BTOpoil cremeHu. [paduueckas
MHTEPIIPETALNs CUCTEMBI YPABHEHHUN C IBYMsI IEPEMEHHBIMH.

Perienne TekCTOBBIX 3a71a4 alreOpandeckum crnocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOW mepeMeHHOW. Pemenue cucrem
JIMHEWHBIX HEPABEHCTB C OJHOM nepeMeHHoM. KBanpaTHbie HepaBeHCTBA. ['paduueckas
UHTEpIIpETalys HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMs IIEPEMEHHBIMU.

DOyHKUIMHA

KBanparuunas ¢ysakuus, e€ rpadguxk u cBoiictBa. [lapaGomna, KOOpAMHATHI
BEPILMHBI 1apadoJibl, OCb CAMMETPUH NapadOoJIbl.

I'padukn byskmmit: y =kx, y =kx + b, y =k/x, y = x3, y = Vx, y = [x| u ux
CBOMCTBA.

YuciioBbIE OCIEI0BATEILHOCTH U MIPOrPeCcCHH

[loHATHE YMCIOBOM MOCIENOBATEIBHOCTH. 3aJaHUE IOCJIEI0BATEIBHOCTH
pPEKYppEeHTHOH (opmMynol u Gpopmysoil N-ro uieHa.

Apudmernueckass U reomeTpuueckas mnporpeccuu. PopMmynbl N-TO  4jeHa
apu(PpMETUIECKON U TeOMETPUUECKON MPOrpecCuii, CyYMMbI IEPBBIX N YJIEHOB.

N300pakeHne 4IeHOB apU(PMETHUECKON U T€OMETPUUECKOW MPOrpecCuii TOUKaMHU
Ha KOOPJIWHATHOM TUIOCKOCTH. JIMHEHHBIA M HKCHOHEHLIMUAIbHBIA pOCT. CIOXKHbBIE
IIPOLICHTHI.



INJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOT'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBLIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJabTaThl OCBOCHHS IMPOrpaMMbl yuyeOHOro Kypca «Airedpar»
XapaKTEPHU3YIOTCH:

1) naTpuoTnyeckoe BOCIMTAHNUE:

IPOSIBJICHUEM HMHTEpeca K MPOLUIOMY M HACTOSIIEMY POCCHUICKOM MaTE€MaTHKH,
LIEHHOCTHBIM OTHOIIECHUEM K JOCTH)KEHUAM POCCUHUCKUX MAaTEMAaTUKOB U POCCUHCKOU
MaTE€MaTUYeCKOM IIKOJIbI, K MCHOJb30BAaHUIO 3THX JOCTH)KEHHI B APYrMX HayKax M
NPUKIAJHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEH rpak/IaHUHA U peau3allii ero Ipas,
NPEACTAaBICHUEM O MAaTeMAaTHYeCKMX OCHOBax (YHKIIMOHUPOBAHUS Pa3TUYHBIX
CTPYKTYp, SBJCHUH, TMpOILENyp TPa)xJAaHCKOTO oOIiecTBa (Hampumep, BbIOODHI,
ONpOCHI), TOTOBHOCTBIO K OOCYXACHMIO JSTHYECKMX HpoOJeM, CBS3aHHBIX C
MPAKTUYECKUM MPUMEHEHUEM JOCTHKCHUN HAyKH, OCO3HAHUEM BaKHOCTH MOPaJbHO-
TUYECKUX MPUHLHIIOB B IEATEIBHOCTH YYEHOTO;

3) TpyAOBO€ BOCIIMTAHUE:

YCTAaHOBKOM HA AaKTUBHOE Yy4yacTME€ B PEIICHMH MPAKTUYECKUX 3aaad
MaTE€MaTUYeCKOM  HAMpPaBICEHHOCTH, OCO3HAHUEM BAXHOCTH  MaTEMaTHYECKOTO
oOpa3oBaHMs Ha MPOTSKEHUUM BCEH JKU3HU A YCHEWHOW mpodeccuoHaIbHOM
NEeATEIbHOCTH W PAa3BUTHEM HEOOXOAMMBIX YMEHHI, OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM HHJIMBUIYaJIbHOW TPAEKTOPUU OOpa30BaHUA M KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

CHOCOOHOCTBIO K  AMOLMOHAIBHOMY W ACTETHUYECKOMY  BOCHPHUATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajad, pEUICHUM, pacCyXIeHUH, YMEHUIO BUACTbH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTaUuel B  JCATENIBHOCTM HA COBPEMEHHYIO CHUCTEMY  HAay4YHBIX
NPEACTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHS 4YEJIOBEKa, MPUPOIbI U
oOlIecTBa, IMOHMMAaHWEM MaTEeMaTHYEeCKOM HaykKh Kak cdepbl 4YeToBEeYeCKON
NEeSATEIbHOCTH, ATanoB €€ pa3BUTHS M 3HAYMMOCTU MJIS Pa3BUTHS LIMBUIM3ALUH,
OBJIAJICHUEM SI3bIKOM MaTEMaTUKM W MAaTeMaTHYeCKOW KyJIbTYpOMl Kak CpeICTBOM
NMO3HAHUA MHUpa, OBJIAJCHUEM NPOCTEHIIMMU HaBBIKAMU  MCCIIEOBATEIBCKON
NeSTEeIbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (GOpPMHpPOBAHME KYJBTYPbl 310POBbS H
IMOLMOHAIBHOIO 0J1ArONOTy YU :

TOTOBHOCTBIO IPUMEHITh MaTEMAaTUYECKUE 3HAHUS B MHTEPECAX CBOETO 3/10POBbS,
BEJICHUS 3JI0POBOT0 00pasza >KW3HU (30POBOE TMHUTaHWE, COATTAHCUPOBAHHBIN PEKUM
3aHATUA U OTAbIXA, peryispHas (Qu3uueckas aKTUBHOCTH), C(HOPMHPOBAHHOCTHIO
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HaBbIKa pedeKcuy, MPU3HAHNEM CBOETO MpaBa Ha OMMOKY U TAKOTO K€ MpaBa IPyroro
YeJI0BEKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTAIIMEN Ha MPUMEHCHHE MATeMaTUYECKUX 3HAHUM [JId pEIICHUs 3ajad B
00JIaCTU COXPAHHOCTH OKPYXKAIOIICH Cpe/ibl, MUIAHUPOBAHUS MOCTYIKOB U OIIEHKH HX
BO3MOXXHBIX TIOCJIECACTBUNA JUIsI OKPYXKAIOIIEH Cpelibl, OCO3HaHHWEM TIJI00aJbHOIO
XapakTepa dKOJOTHUYECKUX TTPOOJIeM U IMyTel UX PeIIeHuUs;

8) amanTrauus K HM3MEHAWIIMMCH YCJIOBHAM COUMAJIBLHOM W NPHUPOTHOMI
cpeabl:

TOTOBHOCTBIO K JICUCTBUSAM B YCIOBUSAX HEONPEACIEHHOCTH, MOBBIIIEHUIO YPOBHS
CBOCM KOMIIETEHTHOCTH YEPE3 IPAKTUUYECKYIO0 AECATEIBHOCTb, B TOM YHCIIE YMEHHE
VUUTBCA y APYTUX JIOJIEH, TpUoOpeTaTh B COBMECTHOM JEATEIbHOCTA HOBBIC 3HAHUS,
HABBIKM U KOMIIETCHIIUY U3 ONbITA APYTHX;

HEO0OXOIMMOCThIO B (DOPMHUPOBAHMH HOBBIX 3HAHUH, B TOM YHCIe ()OPMYIUPOBATH
UJIey, TIOHATHUS, TUIIOTE3bl 00 00BEKTaX M SBJICHUSAX, B TOM YHCJIE paHEe HEU3BECTHBIX,
OCO3HaBaTh Je(PUITUTHEI COOCTBEHHBIX 3HAHUM W KOMIIETCHTHOCTEH, IJIaHUPOBATHh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIMIO0, BOCIIPUHHUMAThH CTPECCOBYIO
CUTyalliI0 KaK BBI3OB, TpEOYIOMMN KOHTPMEp, KOPPEKTUPOBATh MNPHUHUMAECMbIC
pemieHuss W JeHCTBHSA, (HOPMYIMpOBaTh W OIEGHMBAaTh PHUCKH U  IOCIEICTBHS,
dhopMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE e CTBUS

ba3oBble 1oruyecKkue 1eMcTBUA:

® BBUSIBISITH M  XapaKTEPHU30BaTh CYIIECTBEHHbIE NPU3HAKM MaTEMaTUYECKHUX
OOBEKTOB, MOHATHH, OTHOLICHUH MEXAY NOHATUAMHU, (POPMYJIUPOBATH ONPEIEICHHUS
NOHSTUN, YCTaHABIMBATh CYIECTBEHHBIN NMPU3HAK KiIaccU(UKaAIMKM, OCHOBAHUS JUISI
000O0LIeHNS U CPaBHEHMSI, KPUTEPUH ITPOBOAMMOIO aHAIIN3A,

® BOCIPUHUMATh, (POPMYJIUPOBATH U MPEOOPA3OBBIBATH CYKICHHUS: YTBEPAUTEIbHBIC
U OTpULATEIbHBIC, EAMHUYHbIC, YACTHBIE U OOLIUE, YCIOBHBIE;

® BBUIBIIATh MaTEeMaTHYECKHME 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTUBOpPEUHUS B
dakTax, NaHHBIX, HAOMIONCHUSIX W YTBEPKICHUAX, MpeiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

® JeN1aTh BBIBOJIbI C HCIOJIB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U HHIYKTUBHBIX
YMO3aKJIIOUCHHUH, YMO3aKIIFOUCHUI 110 aHAJIOTUH;

e pa30upaTh JI0Ka3aTeNbCTBA MaTEeMaTHYECKUX YTBEPXKACHHM (MpsiMble U OT
IPOTUBHOIO),  MPOBOJUTH  CAMOCTOSITEIBHO  HECIIOKHBIE  JTOKa3aTelIbCTBa
MaTeMaTU4YeCcKuX (PaKTOB, BBICTpAWBATh ApTyMEHTAIMIO, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;

e BbHIOMpaTh crOco0 pemieHus: yueOHOW 3a1ay (CpaBHUBATh HECKOJIBKO BApUAHTOB
pemieHusi, BbIOMpaTh HauOoliee MOAXOMAMIMM C Y4ETOM CaMOCTOSITENIbHO
BBIJICIICHHBIX KPUTEPUEB).



Bba3oBble ucciaenoBarejbcKue 1eMCTBUA:

UCIIOJIb30BaTh  BOINPOCHl  KaK  MCCIENOBATEIbCKUM HMHCTPYMEHT IO3HAHMS,
dbopMyaMpoBaTh  BOMPOCH,  (QUKCHUPYIONIME  NPOTUBOpEYHe,  MpodIeMy,
CaMOCTOATENILHO YCTaHABIMBATh HMCKOMOE W JaHHOE, (OPMHUPOBATH THUIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIMIO, MHEHUE;

IPOBOJUTH MO CaMOCTOSITEIBHO COCTABIEHHOMY IUIAHY HECIOXHBIA SKCIIEPUMEHT,
HEOOJIBIIOE HCCIIEJOBAHUE IO YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTU4ecKOro
00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOM;

CaMOCTOSITENIbHO ~ (popMynHpoBaTh 0000IIEHHS ¥ BBIBOABI IO pe3yjbTaTaM
MPOBENEHHOTO  HAONIOJEHUS,  MCCIENOBaHUsA,  OICHUBAaTh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHU;

MPOTHO3UPOBATh BO3MOXKHOE  pa3BUTHE TIpollecca, a TakKe BbIIBUTATH
MIPEAIOJI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmaunmeii:

BBEISIBIIATH ~ HEAOCTAaTOYHOCTh M M3OBITOYHOCT,  MH(POpPMAIUH,  JTAHHBIX,
HEOOXOMMBIX JIJISl PEIICHUS 3a]1a4H;

BBIOMpATh,  AHAIM3UPOBATH,  CUCTEMATU3UPOBATH U HMHTEPIPETUPOBATH
uH(OPMAIUIO Pa3TUYHBIX BUIOB U (OPM IIPE/ICTABIICHUS,

BBIOMpATh (HOpMy MpeACTaBICHUS HHPOPMALMH W WUIIOCTPUPOBATH pEIIAEMBbIE
3a/1la4u CXeMaMH, TharpaMMamMu, HHOU TpauKoi 1 1X KOMOWHAITASMH,

OIICHMBATh HAJIEKHOCTh WH(MOPMAITUU 0 KPHUTEPUSIM, TPEIJIOKCHHBIM YIUTEIEM
WM CPOPMYIMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE YyueOHbIe 1eHCTBUS:

BOCIIPUHUMATh U (HOPMYITUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSAMH H
IEIIMHU OOIIEeHHUS, SICHO, TOYHO, TPAMOTHO BBIPA)KAaTh CBOIO TOYKY 3PCHUS B YCTHBIX
W TMCBMCHHBIX TEKCTaX, JaBaTh TIOSICHEHUS TIO XOIy peIIeHUs 3a1adH,
KOMMEHTHPOBATh TIOJYICHHBIN PE3yJIbTAT;

B Xo0ze OOCYyXJeHHs 3aJaBaTh BOMPOCHl IO CYIIECTBY OOCYKIAaE€MOW TEMBI,
npoOJemMbl, peniaeMoil 3alayu, BBICKA3bIBaTh WJIEH, HAIICJICHHBIE Ha TOUCK
pEIICHHs, COMOCTABISTh CBOM CYXKJICHUS C CYXKICHUSIMH JIPYTMX YYaCTHUKOB
auanora, OOHapYy»XKWBaTh PazIMdUe M CXOACTBO TO3WIIMKM, B KOPPEKTHOH (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MPEACTABIATh PE3yJbTaThl PEIICHUs] 3aa4yd, OKCIIEPUMEHTA, HWCCIICIOBAHMSI,
IPOEKTa, CaMOCTOSITENIbHO BHIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3ajad
MPE3eHTAINN U 0COOCHHOCTEN ayIMTOPHUH;

MMOHUMATh W MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON W WHIUBUAYATbHOW PabOTHI
MIPY PEIICHUN YUYeOHBIX MAaTEMATUYECKUX 3a]1aY;

NpPUHUMATh TIeJIb COBMECTHOM JEATEIbHOCTH, IUIAHHPOBATH OpPTraHU3aIUIO
COBMECTHOW pabOThI, pacmpeaensarTh BUAbI pabOT, OTOBApUBATHCS, OOCYXKIATh
MPOIIECC U PE3YNIBTAT PA0O0THI, 0000IaTh MHEHUS HECKOJIBKHX JTFOJICH;

y4acTBOBaTh B TPYNNOBBIX ¢opmax padboThl (0OCYXIEeHHS, OOMEH MHEHHSIMHU,
MO3TOBBIE HITYPMBbI U JAPYTHE), BHIMOJIHATH CBOIO YacTh PabOThl U KOOPJUHUPOBAThH
CBOM JICHUCTBUSI C IPYTUMHU YJIEHAMU KOMaHbl, OLIEHUBATh KAU€CTBO CBOETO BKJIa/a
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B 0O0mmMii TPOAYKT MO KpUTEpHUSM, CHOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aUMOJICHCTBHUS.
PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe 1CHCTBHS
Camoopranusanus:

® CaMOCTOSITEJIbHO COCTaBJATh IUIAH, aJTOPUTM peUIeHMs 3a7aud (WIM €ro 4acTh),
BBIOMPATh CIOCO0 pEeHIeHUs] C YYETOM HMMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUI C YUETOM
HOBOI MH(pOpMaLUU.
CaMOKOHTPOJIb, JMOLMOHAJIBLHBIN HHTEJJICKT:

e BJIANETh CIOCO0AMHU CaMOINPOBEPKH, CAMOKOHTPOJSL IpoLecca MU pe3yibpTaTa
pelIeHuss MaTeMaTUYECKOH 3a1a4H;

® I[IPEABUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HMKHYTh IIPM PELICHUM 33]1a4H,
BHOCUTb KOPPEKTUBBI B JIEIATEIBHOCTb HAa OCHOBE HOBBIX OOCTOSATENBCTB,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

® OIICHMBAaTh COOTBETCTBUE PE3YJIbTATa JEATEIBHOCTH TOCTABICHHOW LEIU U
YCIIOBUSIM, OOBSACHATh MPUYUHBI JOCTUKEHUS WM HEJOCTHKEHHS 1€JIH, HAXOAUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJ/IBTATDBI

K xonity oOyuenust B 7 Kkjacce 00y4Jaromuics MOJYyYUT CIASAYIOMNUE MPEIMETHbIE
PE3yNbTATHI:

Yucaa v BIYMCICHUSA

BbInonHsATh, coueTasi yCTHbIE M TUCbMEHHbBIE TPUEMBI, apU(METUUECKHE TEUCTBUS
C pallMOHAJIBHBIMU YUCIIaAMHU.

HaxonuTth 3Ha4€HUs YMCIIOBBIX BBIPAXKEHUMN, TPUMEHATH Pa3HOOOPa3HbIE CIIOCOOBI
Y MPUEMBI BBIYUCIICHHS 3HAUEHUI APOOHBIX BBIpAKEHUH, COoepKaluX OObIKHOBEHHbIE
U JIECATUYHBIC JPOOH.

[lepexomuTe OT OXHOM (OpPMBI 3amucCH 4YHCesl K Apyrod (mpeoOpa3oBBIBATH
JECATUYHYIO Ip0Ob B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YHACTHOCTH B
OECKOHEUHYIO JIECATUYHYIO APOOB).

CpaBHHBaTh U YIOPSI0YMBATH PALIMOHAJIBHBIE YHCIA.

OKpyrasTe yKcIa.

BBINONHATE NPUKUAKY W OLEHKY pe3yjbTaTa BBIYMCICHUMN, OLICHKY 3HAYCHUU
YUCJIOBBIX BBIPAKEHUW. BBITONHATE AEUCTBUS CO CTENEHSMU C HATypaJbHBIMU
MOKa3aTeJISIMH.

[IpuMeHsATh TpPU3HAKK JEIMMOCTH, PA3JI0KEHUE HAa MHOMKUTEIM HATypaJbHbBIX
quced.

PemaTe npakTUKO-OPUEHTUPOBAHHBIE 3aJayd, CBSI3aHHbIE C OTHOLICHUEM
BEIMYUH, [PONOPLIUOHAIBHOCTBIO  BEIWYMH, IPOLICHTAMM, HWHTEPIPETUPOBATH
pe3ynbTaThl peIleHus 3a7Ja4 C y4ETOM OIPAaHMYEHUM, CBS3aHHBIX CO CBOMCTBaMHU
paccMaTpuBaeMbIX OOBEKTOB.

AJireOpanyeckue BbIpaKeHUs

Hcnonp3oBaTh anreOpandeckyto TEPMHHOJOTHIO M CHUMBOJMKY, MPUMEHATH €€ B
IPOLIECCE OCBOCHHS Y4eOHOT0 MaTepuania.
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Haxoguth 3HaueHuss OYKBEHHBIX BBIPAKEHHM TMPU 3aJaHHBIX 3HAYCHHUAX
IIEPEMEHHBIX.

BbemonHATe npeoOpa3oBaHMsl LENOr0 BBIPAKEHHUS B MHOTOWIEH NPUBEICHUEM
NOJIOOHBIX CJaraéMbIX, paCKphITHEM CKOOOK.

BBINTONIHATE YMHOKEHHE OJTHOWIEHA HA MHOTOWIEH U MHOTOWICHA HA MHOTI'OYJIEH,
IPUMEHATH (DOPMYJIBI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCyIIecTBIATh Pa3IoKEHHE MHOTOYJIEHOB HA MHOKUTEIH C IIOMOUIBIO BBIHECEHUS
3a CKOOKHM OOIIEro MHOXHUTENs, TPYNIHPOBKU ClIaraeMbIX, MNpPUMEHEHHs (Hopmy
COKpAILLIEHHOIO YMHOKCHUS.

[IpumeHsATh npeoOpa3oBaHUsl MHOTOYIEHOB JUISl PELICHUS PA3NIMYHBIX 33134 U3
MaTE€MaTUKH, CMEXHBIX ITPEIMETOB, U3 PEATBHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEM C€ HATypaJbHBIMH IIOKA3aTEISAMH IS
npeoOpa3oBaHUsl BRIPAKECHUIA.

YpaBHeHUS U HEPABEHCTBA

Pemlare JsMHEHHBIE YypaBHEHMS C OJHOM IIEPEMEHHOM, IIPUMEHsA IIpaBUIIa
[Iepexo/ia OT UCXOJHOI0 YPaBHEHMS K PaBHOCWIBHOMY eMy. IIpoBepsATrs, sABieTCA U
YHUCJI0 KOPHEM YPaBHEHUS.

[TpumeHsTh rpaduueckue METOAbl NPU PEIICHUU JMHEWHBIX YpaBHEHUH U HUX
CUCTEM.

[TonGupate mpuMepsl ap YUcell, ABISIOMUXCS PEIICHUEM JTUHEHHOTO YpaBHEHMUSI
C ABYMS IIEPEMEHHBIMHU.

CtpouTh B KOOPJIMHATHOM IUIOCKOCTH TpauK JIUHEHHOTO ypaBHEHUS C JIBYMs
NEPEMEHHBIMHU, MOJIB3YSCh TPa(PUKOM, MPUBOIUTH TPUMEPHI PEILICHUS YPABHEHUS.

Pemate cucteMbl ABYyX JIMHEMHBIX YPaBHEHHMM C JBYMS IIEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTaBnaTe M pemaTh JUHEHHOE YPAaBHEHNUE WM CUCTEMY JIMHEWHBIX YPABHEHUU
II0 YCJIIOBUIO 3a7a4d, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a1adu
IIOJTyYEHHBIN PE3ysbTar.

DyHKUIMHA

N300pakath Ha KOOPJIMHATHOW NPSIMOM TOYKH, COOTBETCTBYIOIIWE 3aJlaHHBIM
KOOpJIMHATaM, JIy4d, OTPE3KH, MHTEPBAJIbI, 3alKMCHIBATH YHCIOBBIE MPOMEKYTKH Ha
anre0pandecKoM SI3bIKE.

OTtMmedyaTh B KOOPJAMHATHOM IUIOCKOCTH TOYKM IO 33JaHHBIM KOOpAMHATaM,
CTpOUTh rpaduiky TMHEHHBIX GyHKUUNA. CTpouTh rpaduk GyHKIHUU Y = [X|.

OnuceiBaTh C MOMOIIbIO (PYHKIUNA U3BECTHBIE 3aBUCUMOCTH MEXKY BEIIMYMHAMMU:
CKOPOCTb, BPEMS, PACCTOSHHUE, LIEHA, KOJIMYECTBO, CTOMMOCTb, MPOU3BOAUTEIBLHOCTD,
BpeMsi, 00bEM pabOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAUCHUIO €€ apryMeHTa.

[lonumate rpaduyeckuil crnocod MNpencTaBlIeHUs M aHanu3a HUH(opMauwy,
U3BJIEKATh W UHTEPIPETUPOBATh MH(POpPMALHIO U3 TPadUKOB peabHBIX MPOLECCOB U
3aBUCUMOCTEH.

K xoniy oOyuenus B 8 kiacce oOydaromuiicss MOMYyYUT CIETYIOIINE MPEAMETHbIE
pPE3yJbTaTHI:

Yucua v BbIYMCICHUS
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Hcnonp30BaTh HAYAJIBHBIE MPEACTABICHUS O MHOXKECTBE JEUCTBUTEIIBHBIX YMCEI
JUISl CpaBHEHUS, OKPYIJICHHMS M BBIUHUCICHUM, U300pa)kaTh JEHCTBUTENbHBIC YHCIIA
TOYKaMU Ha KOOPJAUHATHOM MIPSIMOU.

[IpumeHnsaTh mOHATHE apU(METUYECKOrO0 KBAJIpaTHOTO KOPHS, HaXOAUTh
KBaJIpaTHbIE KOPHHU, HCHOJb3Yyd IMpPU HEOOXOJUMOCTH KAJIBKYJISATOP, BBIMOJIHATH
npeoOpa3oBaHus BBIPAKEHUM, colepKallluX KBaJIpaTHbIE KOPHH, HUCIOJb3Ys CBOMCTBA
KOpPHEHU.

Hcrnonb30BaTh 3aMCH OOJIBIIMX U MAJIBIX YHACEI C MOMOIIBIO AECITUYHBIX APOOEi
u creneHeit yncna 10.

AJuiredOpanyecKue BbIPaKeHU

[IpuMeHATP  MOHATHE  CTENEHM C  LEIbIM  II0KAa3aTelieM,  BBIIOJIHATH
npeoOpa3oBaHus BbIPAXKEHUH, COAEPIKALUX CTEIEHH C LIETBIM MOKa3aTesIeM.

BBINIONHATE TOXKJIECTBEHHBIE TMPEOOPA30BAHMS PAIMOHAIBHBIX BBIPAKEHUWA Ha
OCHOBE MPaBUJI IEUCTBUN HaJl MHOTOUJICHAMH U aare0pandecKuMu ApoOsSMHU.

PacknanpiBaTh KBapaTHbINA TPEXUJIEH HA MHOKUTEIU.

[IpumensTh mpeoOpa3oBaHUsl BBIPAKEHUW JJIsi PEUICHUS PA3IUYHBIX 3a7ad U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemiate nuHElHBIE, KBaJgpaTHbIE YpPaBHEHUS W pAlMOHAIbHBIE YpaBHEHWS,
CBOJAILMECS K HUM, CUCTEMBI IByX YPABHEHUU C IBYMs IIEPEMEHHBIMM.

[IpoBOANTE MpOCTENIINE UCCIENOBAHUS YPABHEHUN U CUCTEM YPaBHEHHUM, B TOM
Yyucie € NpUMEHEHUuEeM TIpadHuuecKuxX NpeacTaBieHuid (ycTaHaBIMBaTh, MMEET JIU
ypaBHEHUE WM CUCTEMA YPABHEHUI PEIICHHUs], €CITU UMEET, TO CKOJIBKO, U MPOYEE).

[lepexoauTh OT ci1OBECHOU (hOPMYITUPOBKH 3aauM K €€ anreOpandeckoil MoJaeIu
C MOMOIIBIO COCTABJICHUSI YPABHEHUS WJIM CHCTEMbl YPAaBHEHHW, HHTEPIPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3a]1a4¥ ITOJYYEHHBIN PE3YIIbTAT.

[IpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsI CPAaBHEHUsI, OLICHKH, pelIaTh
JUHEHWHBIC HEPABEHCTBA C OJHON IMEPEMEHHOM M WX CHUCTEMBI, JaBaTh rpaduuecKyro
WJUTFOCTPALIMIO0 MHOKECTBA PEILICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUIMHA

[lorumaTe W WCHONB30BaTh (DYHKIIMOHATIBHBIE TOHSATHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAUEHHUsS), OMNpEeAeNsATh 3HauyeHHue (QYHKIUU IO 3HAUYCHUIO
apryMeHTa, ONpeIeNiATh CBOMCTBa (PYHKITNH 10 €€ rpaduKy.

Crpoutsb rpaduku dJeMEeHTapHbIX QYHKUIUN BUJIA:

y =k/x, y=x2,y=x3,y = |x|, y = VX, OIICHIBATH CBONCTBA YHMCIIOBOI (YHKIIHH
o e€ rpaduxy.

K xoH1y oOydenust B 9 kiacce 00yyaromuics MoayyuT CIAEAyIONINe IpeIMETHbIE
pe3yJIbTaThI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHHBATh U YIIOPSIIOYMBATH PALIMOHAIBHBIE U HPPALMOHAIIBHBIE YHCIIA.

Bremonusate apudmernueckue AEHCTBUS C PalMOHATIBHBIMU YHCIIAMH, COYeTast
YCTHbIE W TUCbMEHHBIE MPUEMBI, BBIMOJHITh BBIYUCICHUS C HPPALUOHATIBHBIMU
YUCIIAMH.

HaxoauTp 3Ha4YeHUs CTENEHEW C LEJbIMU MOKA3aTeJsIMU U KOPHEH, BBIYHCIATH
3HAQYECHUS YUCIIOBBIX BBIPAKECHUM.
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OKpyrasiTe  ACHUCTBUTEIbHBIE YHUCHA, BBIIOJHATh IPUKUAKY pe3yibTara
BBIYMCIICHUM, OLICHKY YHCIIOBBIX BBIPAKCHUIA.

YpaBHeHUs U HEPABEHCTBA

PemaTte nuHelHbIE W KBaJApaTHBIE ypAaBHEHUS, YPaBHEHUS, CBOIAIIMECS K HUM,
npocTeiire ApoOHO-pallMOHAIIbHBIE YPABHEHUS.

Pemate cuctemsl ABYX JIMHEWHBIX YPaBHEHUH C ABYMsI IEPEMEHHBIMU U CUCTEMBI
JBYX YPaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SBIACTCS JTMHEHHBIM.

PemaTte TekcTOBBIE 3a7a4l anreOpandeckuM CrocoOOM C MOMOUIBIO COCTaBICHUS
YPaBHEHUS WM CUCTEMBI IBYX YPABHEHUH C IBYMsI IEPEMEHHBIMH.

[IpoBOAMTE MPOCTEUIINE UCCIENOBAHUSA YPAaBHEHUM U CUCTEM YPaBHEHHUM, B TOM
qHuclie C MPUMEHEHHEeM TpadUiecKuX MpeICTaBiICHUN (yCTaHaBIMBaTh, UMEET JIH
YpaBHEHUE WM CUCTEMA YPABHEHUI PEIICHHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

PemaTe nuHEiiHbIE HEPABEHCTBA, KBa/IpaTHbIE HEPABEHCTBA, U300paXKaTh pELICHUE
HEPaBEHCTB Ha YMCJIOBOM IPSIMOM, 3alIMChIBATh PELIEHUE C IOMOLIBIO CHMBOJIOB.

PemaTte cucTeMbl JIMHEWHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIIFOYAIOIIUE
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaThb PEILIEHUE CUCTEMbl HEPABEHCTB Ha YHMCIOBOU
IPSIMOiA, 3aIIUCBIBATh PELICHNE C TOMOIIBIO CHMBOJIOB.

Hcronb30BaTh HEPABEHCTBA ITPU PEILICHUN Pa3IUYHbIX 337a4.

DOyHKUIMHA

Pacno3snaBath (yHKIMH UM3yuyeHHBIX BHAOB. [loka3biBaTh CXEMaTHYECKH
pacIoyio’KeHNe Ha KOOPAWHATHOM TuIocKocTH rpadukoB GyHkiuil Buga: y = KX, y = kX
+ b y=kix,y=ax2 +bx+c,y=x3,y= VX, y = |X|, B 3aBucHMOCTH OT 3HaUeHUH
K03((PHUIIMEHTOB, ONUCHIBATh CBOMCTBA (DYHKIIMA.

Crpouth M U300pakaTh CXEMaTUYECKH TrpaduKU KBaJAPATUUYHBIX (DYHKIIHIM,
OMKCHIBATH CBOMCTBA KBAJPATHUHBIX (PYHKIUHI MO UX Tpadukam.

Pacno3naBaTe KBaJpaTHYHYI0 (QYHKUHUIO 1O (QopMmylie, TPUBOAUTH MNPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PUUKU, TEOMETPUH.

Yucii0BbIe MOCTECA0BATEILHOCTH H IPOTPECCHU

Pacno3naBaTh apu(METHUECKYI0 M T'€OMETPHUYECKYIO NMPOTPECCUU TPHU PA3HBIX
crnoco0ax 3aJaHusl.

BbINONMHAT  BBIUMCIEHMS C  WCHOJb30BaHMEM  (opMyn n-ro  WieHa
apu(PMETHICCKON ¥ TeOMETPUUECKON MPOTPECCHl, CYMMBI TIEPBBIX N YJICHOB.

N3006paxaTh 4ieHbl MOCIEI0BATEIBHOCTH TOUKAMH Ha KOOPMHATHOM TJIOCKOCTH.

Pematp 3agaun, CBSI3aHHBIE C YHUCIOBBIMH MOCJIEIOBATEIBHOCTIMH, B TOM YHUCJIE
3alayd U3 peaIbHOW JKU3HU (C HCIOJB30BAHMEM KAJBKYJIATOpPA, HUPPOBBIX
TEXHOJIOTHUH).



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KoauuyecTBO 4acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

Ne o/ HaumeHoBaHue pa3/iejioB U TEM NPOTrPAMMBbI Beero KouTpoabHubie IpakTuyeckue 0GpazoBaTEbHBIE PeCyPChI
padoThI padoThbI

1 Yuciia 1 BeurcieHus. PanmoHansHble Yrcia 25 1

2 Anrebpandeckue BbIpaKEHUS 27 1

3 VYpaBHEHUs U HEpABEHCTBA 20 1

4 Koopaunats! u rpapuku. OyHkunu 24 1

5 IToBTOpEeHME M 000OIIEHNE 6 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
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8 KUIACC
Komrecrno wacos JJeKTpOoHHBIE (HU(PPOBBIE)
Ne n/m HaumeHnoBaHue pa3/iesioB U TeM MPOrPaMMBbl KoHnTpoabHbie IMpakTuyecKkue
Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
1 Uucina u Beruncienus. KBagparasle KopHU 15
5 Yucna u Berauciaenus. CTeneHp ¢ 1eiabiM 7
MoKa3areiem
3 An"re6pa1/1quI<I/Ie BbIpakeHus. KBagpaTHbIi 5 1
TpEXUICH
4 Anrebpanyeckue BoIpakeHus. AnreOpandeckas 15 1
IpoOb
5 VYpaBHeHus u HepaBeHcTBa. KBagpaTrHble ypaBHEHUs 15 1
6 VYpaBHeHnust u HepaBeHCTBA. CHCTEMBl ypaBHEHUN 13
7 VYpaBuenus u HepaBeHcTBa. HepaBeHnctBa 12 1
8 Oynkiuu. OCHOBHBIE TTOHITHS 5
9 OyHkuuu. Yucnosble QyHKIMU 9
10 [ToBTOpEeHME M 0000IIEHNE 6 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
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9 KUIACC
Komirsectso wacos JuiekTpoHHbIE (LU pPOBbIE)
Nenn/m  HaumeHoBaHme pa3esiOB U TeM MPOTrPaMMBbI KoHTpoJbHbIe IMpakTuyecKkue
Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
1 Yucna u BerunciaeHus. J(eMCTBUTENbHBIE YU CIIA 9
2 YPaBHeHI/ISIUI/I HEpPABEHCTBA. Y PABHEHHUS C OJHOMN 14 1
NepEeMEeHHOM
3 VYpaBHeHus v HepaBeHCTBA. CUCTEMbI YpPaBHEHUM 14 1
4 VYpaBHuenus u HepaBeHcTBa. HepaBencTBa 16 1
5 OYHKIUH 16 1
6 YucnoBble TOCIEA0BATEIBHOCTH 15 1
7 [ToBTOpEeHUE, 0000IICHNE, CHCTEeMAaTU3alNs 3SHAHUN 18 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 6 0




INIOYPOYHOE IIJTAHUPOBAHUE
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7 KUIIACC
KoanyecTBo yacoB DJIEKTPOHHbBIE
Hara uudposbie
JI:;_)H Tewa ypoka Bcero ;(;;OTT[::HI’HI’E Ej’ﬁiﬁzmeCKHe u3yyeHusi | oOpa3oBaTesbHbIE
pecypchl
1 [TonsiTHE parMOHAIILHOTO YKCIA 1
2 Apudmernueckue AeHCTBUS ¢ PallMOHATbHBIMY YHCIaAMU 1
3 Apudmernueckue AeHCTBU ¢ PallMOHATbHBIMY YHCIaMU 1
4 Apudmernueckue AeHCTBU ¢ PallMOHATbHBIMY YHCIaMU 1
5 Apudmernueckue AeHCTBH ¢ PallMOHATbHBIMY YHCIaMU 1
6 Apudmernueckue AeHCTBUS ¢ PallMOHATbHBIMY YHCIaAMU 1
7 CpaBHeHue, ynopsiiouMBaHUe palliOHAIbHBIX YHCEI 1
8 CpaBHeHue, yIIOpsI0YMBAHUE PATMOHATBHBIX YUCEI 1
9 CpaBHeHue, yIIOPsSIOYMBAHUE PALIMOHAIBHBIX YHCEI 1
10 CreneHsb ¢ HaTypalbHBIM NTOKA3aTEIEM 1
11 CreneHsb ¢ HaTypalbHBIM NTOKa3aTEIEM 1
12 CreneHsb ¢ HaTypalbHBIM NTOKA3aTEIEM 1
13 CreneHs ¢ HaTypaJIbHBIM IIOKA3aTENEM 1
14 | Crenesb ¢ HaTypaJIbHBIM ITOKa3aTeIeM 1
15 PemeHI/Ieu OCHOBHBIX 33J1a4 Ha JpoOH, MPOLIEHTHI U3 1
peanbHOH KU3HU
16 PGIHGHI/IGU OCHOBHBIX 3314 Ha JpOOH, IPOLIEHTHI 13 1
peabHOM KU3HU
17 PemeHHev OCHOBHBIX 33J1au Ha JpoOu, MPOLIEHTHI U3 1
peanbHOHN KU3HU
18 PemeHHe: OCHOBHBIX 33J1a4 Ha JpoOH, MPOLIEHTHI U3 1
peanbHOHN KU3HU
19 | [Ipu3HaKH JETUMOCTH, PA3JIOKEHHSI HA MHOKHTEIN 1




HaTypAJIbHbBIX YHACEI
[Ipu3Haky NeIMMOCTH, PA3JIOKEHHS HA MHOKUATENH
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20 1
HATYpPaJIbHbBIX YHCEI

21 Peanbnbie 3aBucumMoctu. [Ipsimast u odpaTHas 1
MIPOMOPLIMOHAIBHOCTH

29 Peanbnbie 3aBucumoctu. [Ipsimast u obpaTHas 1
PONOPIHOHATILHOCTH

23 Peanbnbie 3aBucumoctu. [Ipsimast u odpaTHast 1
MIPOMOPLIMOHAIBHOCTH

24 Peanbnbie 3aBucumoctu. [Ipsimast u obpaTHas 1
MPONOPIIMOHATILHOCTH

25  KonrtposbHas pabota o reme "Panmonanpable yrca" 1

26  bykBeHHbIE BBIPAKEHUS 1

27  llepemennsie. JlomycTUMbIE 3HAUEHUS NTEPEMEHHBIX 1

28 OnHouIeH 1

29 OnHouIeH 1

30 ITpeoOpa3oBanue OyKBEHHBIX BBIpaXKEHUH, paCKpBhITHE 1
CKOOOK M TIPUBEJICHHE TIOJOOHBIX CIIaraeMbIX

31 [IpeoOpa3oBanre OYKBEHHBIX BbIpaKEHUMN, paCKpPBITHE 1
CKOOOK M IPUBEJICHHE TOAO0OHBIX CJIaraeMbIX

32 [IpeoOpa3oBanre OYKBEHHBIX BbIpaKEHUMN, paCKpPBITHE 1
CKOOOK M PUBEJICHHE TOJOOHBIX CIaraeMbIX

33 ITpeoOpa3oBanue OyKBEHHBIX BBIpaXKEHUH, paCKpBhITHE 1
CKOOOK M MTPHUBECHHE TTOJJOOHBIX CIIaraeéMbIX

34 CBolicTBa CTENEHU C HATYPAJIbHBIM IT0KA3aTEIEM 1

35 CBolicTBa CTENEHU C HATYpPaJIbHBIM MMOKA3aTEIEM 1

36 CBo¥iCTBa CTEIICHU C HATYPATLHBIM MTOKA3aTeIeM 1

37 MHorousneHsl 1

38 MHorousneHsl 1

39 CnoxxeHue, BBIYMUTaHUE, YMHOKEHHUE MHOTOWICHOB 1
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JIO’KEHUE, BRIYUTAHNE, YMHOKEHHNE MHOTOUYJICHOB

40 C , , M 1

41 Crno)xeHue, BBIMUTaHUE, YMHOKEHHUE MHOTOWICHOB 1

42 Crno)xeHue, BBIYMUTAaHUE, YMHOKEHHNE MHOTOWICHOB 1

43 DopMyITbl COKPAIIEHHOTO YMHOKEHUS 1

44 DopMyITbl COKPAIIEHHOTO YMHOXKEHUS 1

45 DopMyIIbl COKPAIIEHHOTO YMHOKEHUS 1

46 DopMyITbl COKPAIIEHHOTO YMHOKCHUS 1

47 @opMyJIbl COKPAIIEHHOTO YMHOXKEHUS 1

48 Paznoxenrne MHOrO4wIeHOB Ha MHOYKUATEIIN 1

49 Paznoxenne MHOrO4wieHOB Ha MHOKUTEIIH 1

50  PasnoxeHre MHOTOWJICHOB HA MHOKHTEIN 1

o1 PaznosxeHre MHOTOUYJICHOB HA MHOXKUTEITN 1

59 KonrponsHas padora no reme "Anredpanyeckue 1
BbIpaKeHUs "

53 YpaBHeHHE, IpaBwiia IpeoOpa3oBaHUs YPaBHCHUS, 1
PaBHOCHUIILHOCTh YpaBHEHUN

54 JInHeliHOE ypaBHEHME C OHON IEPEMEHHOM, PEILIECHUE 1
JIMHEWHBIX YPABHEHUN

55 JInHeliHOe ypaBHEHME C OHOM IEPEMEHHOM, PEIICHHE 1
JIMHEHHBIX YPaBHEHUN

56 JIuHeliHOE ypaBHEHME C OHON IEPEMEHHOM, PEILICHUE 1
JIMHEWHBIX YPABHEHUHN

57  Pemienue 3aa4 ¢ HOMOUIbIO YpaBHEHUIN 1

58 Pemrenue 3a1au ¢ TOMOIIBIO YpaBHEHUM 1

59 Pemrenue 3a1au ¢ TOMOILIBIO YpaBHEHUM 1

eIIeHre 3a]1a4 C TIOMOIIbI0 YPaBHEHHIA

60 P 1

61 JluneitHOe ypaBHEHHE C IBYMsI IEPEMEHHBIMU U €T0 1
rpaduk

62  JluHeliHOE ypaBHEHHE C JIBYMsS NIEPEMECHHBIMH H €T0 1
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rpadux

63 CucreMa IByX JTMHEUHBIX YPABHEHUH C ABYMS 1
MIEPEMEHHBIMH

64 Cucrema 1ByX JUHEHHBIX YPAaBHEHUM € ABYMs 1
IIEPEMEHHBIMU

65 CucreMa IByX JTMHEUHBIX YPABHEHUH C ABYMS 1
MIEPEMEHHBIMH

66 Cucrema 1ByX JUHEHHBIX YPaBHEHUH ¢ ABYMs 1
IIEPEMEHHBIMU

67  PemeHue cuctem ypaBHEHH 1

68  Pemenue cuctem ypaBHEHHI 1

69  Pemenue cucrem ypaBHEHHHA 1

70  Pemenue cucrem ypaBHEHHHA 1

71 Pemenne cucreM ypaBHeHU 1

72 KontponsHas pabora o Teme "Jlunelinsie ypaBHeHus" 1

73 KoopauHaTa TOYKH Ha MPsIMOI 1

74 YucnoBble IPOMEKYTKHU 1

75  YucnoBble NPOMEXYTKU 1

76 PaCCTOjIHI/Ie MEXy ABYMS TOYKAaMH KOOPAMHATHON 1
PSIMOA

77 PaCCTOfIHI/Ie MEXy ABYMSI TOYKaMH KOOPAMHATHOMN 1
IpSMOii

78  IlpsimoyrosbHas cucTeMa KOOpJIUHAT Ha MJIOCKOCTH 1

79  IlpsmoyrosibHas cUCTeMa KOOPJIUHAT Ha MJIOCKOCTH 1

80  IIpumeps! rpadukoB, 3aaHHBIX (popMyTamMu 1

81 [Tpumeps! rpadukoB, 3a1aHHBIX (HOpMyIaMu 1

82  IIpumeps! rpadukoB, 3a1aHHBIX (popMyTamMu 1

83  IIpumeps! rpadukoB, 3a1aHHBIX opMyTamMu 1

84 | Urenme rpadMKOB pealbHBIX 3aBHCUMOCTEH 1
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85 | Urenwue rpadmKoB peabHBIX 3aBUCUMOCTEH 1

86 [Tonsitue GyHKIIN 1

87 I'padux dyakmmm 1

88 CaoiicTBa pyHKITUT 1

89 CaoiicTBa pyHKITUT 1

90 Jlunetinas GyHkIus 1

91 Jlunetinas QyHKIus 1

92  Tlocrpoenwue rpaduka JHHEHHON QyHKIIH 1

93  ITlocrpoenwue rpaduka IMHEHHON QyHKIIH 1

94  T'padux pyHkuuu y =[X| 1

95  TI'padux dpynkuuum y =[x| 1

96 KonTponbras padora o Teme "KoopauHatel u rpaduku. 1
OyHkuun"

97 [ToBTOpEHNE OCHOBHBIX MOHSATUI U METOJIOB Kypca 7 1
Kjacca, 0000IIeHne 3HaHUH

98 [ToBTOpEHME OCHOBHBIX MOHATUNA U METOJIOB Kypca 7 1
Kjacca, 00001enne 3HaHui

99 [ToBTOpEHNE OCHOBHBIX MOHATUIA U METOJIOB Kypca 7 1
Kiacca, 0000IIeHre 3HaHUH

100 [ToBTOpEHME OCHOBHBIX MOHATUNA U METOJIOB Kypca 7 1
Kjacca, 00001enne 3HaHui

101 [ToBTOpEHNE OCHOBHBIX MOHSATUIA U METOJIOB Kypca 7 1
KJ1acca, 0000IIeHE 3HAHUI

102 | WToroBas KOHTpOJIbHAs paboTa 1

OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102
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8 KUIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHBbIE
ara ugposbie
Nen/m | Tema ypoka Beero KonTpoJbHbIe IIpakTHyeckue f/llsyqenuﬂ :)Iﬁl(};I;OBaTeJILHbIe
padoThI padoThI pecypebi
1 KBaznpaTHbIli KOpeHb U3 UUCIiIa 1
2 [TonsTre 06 UppaMOHAIEHOM YHCIIE 1
3 JlecaTudnble TPUOIMKEHNS UPPALMOHATIBHBIX YHCEI 1
4 JlecsiTuunble MPUOIMKEHNS HPPALMOHAIBHBIX YHCET 1
5} JleficTBUTENbHBIE YHCIIA 1
6 CpaBHEHHUE IEHCTBUTEIBHBIX YHCEI 1
7 CpaBHeHuE 1eHCTBUTENBHBIX YUCEI 1
8 Apudmerndeckuii KBaapaTHBIH KOPECHb 1
9 VYpaBHeHue Buja x> = a 1
10 CaoiicTBa apu(MeTHyecKuX KBaApaTHBIX KOpHEH 1
11 CpoiicTBa apu(MeTHUECKUX KBaJIPATHBIX KOPHEH 1
12 [TpeoOpa3oBaHue YUCIOBBIX BBIPAXKEHUH, 1
CoJIepKaIIX KBaJpaTHbIE KOPHH
13 [TpeoOpa3oBaHue YUCIOBBIX BBIPAXKEHUH, 1
CoJIepKaIINX KBaJpaTHbIE KOPHH
14 [IpeoOpazoBaHre YNCIOBBIX BBIPAKECHHIA, 1
coJiepKaliX KBaJpaTHbIE KOPHU
15 [TpeoOpa3oBaHue YUCTOBBIX BBIPAKEHUH, 1
COJIepKaINX KBaJpaTHbIE KOPHH
16 CreneHs C 1eNbIM TOKa3aTelieM 1
CranpaprHas 3anuck yncia. Pasmepsl 00beKTOB
17 OKpY’KaIoIIero MUpa (0T 3JI€eMEHTapHBIX YacTHUIL /10 1

KOCMHUYECKHX 0OBEKTOB), ITTUTEIHHOCTH MPOIIECCOB B
OKPY’KaIOIlIeM MHUPE
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18 CBolicTBa CTENEHHU C LIEJIBIM [T0Ka3aTeNeM 1
BOICTBa CTEIIEHH C IIeJIBIM TIOKa3aTeieM

19 C ene e ene 1

20 CBOMCTBA CTEIEHH C LIEIBIM II0Ka3aTeIEM 1

21 CBOMCTBA CTEIEHH C LIEIBIM II0Ka3aTEIEM 1

22 CBOICTBA CTEIIEHHU C LEJIBIM ITOKA3aTEIEM 1

23 KBaapatupiii TpéxusieH 1

24 KBaapatubiii TpéxuieH 1

25 Pa3znoxeHne KBagpaTHOro TpEXUIEHAa HA MHOKUTEIN 1

26 Pasnoxxenne kBagpaTHOTO TPEXUWIEHA HA MHOKHUTEIH 1

27 KonTtponpsHast padbora no Temam "KBanpaTHsie KOpHU. 1
Crenenu. KBagpatnsiii TpexusieHn"

28 Anrebpanueckas 1poOb 1

29 JlomycTUMble 3HAUCHHSI IEPEMEHHBIX, BXOISIIUX B 1
anreOpanyecKre BEIPaKCHUS

30 JlommycTrMble 3HAYCHHSI IEPEMEHHBIX, BXOISAIINX B 1
anreOpanvyeckue BhIPaKEHUS

31 OcHOBHOE CBOMCTBO aredpandeckon qpoou 1

32 Coxkparienue apodeit 1

33 Coxkparienue apodeit 1

34 Coxkparienue apodeit 1

35 CrnoxeHue, BEIMUTaHUE, YMHOKCHUE U JICTICHHE 1
anreOpanyeckux Apooeit

36 CrnoxeHue, BEIMUTaHUE, YMHOKCHUE U JICTICHHE 1
anreOpandyecKkux Apooeit

37 CrnosxeHue, BBIMUTaHUE, YMHOKEHUE U JICTICHHE 1
anreOpanvecKkux Apooeit

38 CrnoxeHue, BEIMUTaHUE, YMHOKCHUE U JICTICHHE 1
anreOpandyecKkux aApooeit

39 [IpeoOpazoBaHue BEIpAXKEHHA, COACPIKALIMX 1




anreOpanyeckue Apoou
[IpeoOpa3zoBaHue BRIPOKEHUIL, COIEPIKAIINX
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40 1
anreOpanyeckue Apoou

41 [IpeoOpazoBanne BEIpaXKEHHIA, COACPIKALIX 1
anreOpanveckue aJpoou

42 KoHnTtposbHas pabota o teme "Anredpanueckas 1
Ipoop"

43 KBagpaTHoe ypaBHEHHE 1

44 Henosnoe kBanpaTHOe ypaBHEHUE 1

45 Hemnonnoe kBagpaTHOE ypaBHEHUE 1

46 ®dopmyna KOpHEH KBapaTHOTO YpaBHEHHS 1

47 ®dopmyna KOpHEH KBapaTHOTO YpaBHEHHS 1

48 ®dopmyna KOpHEH KBaIpaTHOTO YpaBHEHHS 1

49 Teopema Buera 1

50 Teopema Buera 1

51 Pemienne ypaBHeHUM, CBOASIIMXCA K KBaIpaTHBIM 1

52 Pemenne ypaBHeHUH, CBOASIIMXCA K KBaIPATHBIM 1

53 [Ipocreitmme npoOHO-palIMOHATLHBIE YPaBHEHUS 1

o4 [Ipocreiinme npoOHO-pallMOHAIbHBIE YPABHEHHUS 1

55 Pemenne TEKCTOBBIX 33711 C IOMOLIBIO KBA/[PATHEIX 1
ypaBHEHUU

56 Pemenne TEKCTOBBIX 3a]1a C [IOMOLLbIO KBAJPATHBIX 1
ypaBHEHHHA

57 KonTtponbHas padora no teme "KBanparusie 1
ypaBHeHuUs"
JluHeliHOE ypaBHEHUE C IBYMS TIEPEMEHHBIMH, €TO

58 rpaduk, IpUMepsl PELICHNs YPaBHEHUH B LIEJIBIX 1
qrcIax

59 JluHeliHOE ypaBHEHUE C IBYMS TIEPEMEHHBIMH, €TO 1

rpaduk, IpUMepHl PELICHUs YPAaBHEHUH B LIEJIbIX
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qrcIax
JluneliHOe ypaBHEHUE C JBYMs IIEPEMEHHBIMHU, €T0

60 rpaduK, IpUMEpHI PELICHUS YPAaBHEHUH B LEJBIX 1
quciaax

61 Pemienue cucrem AByX JIMHEHHBIX YPABHEHUU C 1
JBYMs1 IEpEMEHHBIMH

62 Pewienne cucreM IByX JIMHEWHBIX YPaBHEHUH C 1
JBYMs IIEpEMEHHBIMU

63 Penienue cucrem qByX JTMHEHHBIX ypaBHEHUH ¢ 1
JIBYMS TIEpEMEHHBIMHA

64 [IpuMeps! penieHust CUCTEM HEJIMHEHHBIX YPaBHEHUN 1
C JIByMsl IE€pEMEHHBIMU

65 [TpuMmepsl perieHust CUCTEM HeTMHEHHBIX YpaBHEHUH 1
C IByMsI IepEMEHHBIMHU
I'paduueckas uHTEpIIpETALMs] YPABHEHUS C IBYMS

66 NEPEMEHHBIMH U CHCTEM JIMHEHHBIX YPaBHEHUI ¢ 1
JIByMs IEpEMEHHBIMU
I'paduueckas uHTEpIIpETALMs YPABHEHUS C IBYMS

67 IIEPEMEHHBIMHU U CUCTEM JINHEVHBIX YPABHEHUM C 1
JIByMs IEpEMEHHBIMU

68 Pemenne TEKCTOBBIX 3a/1aY C IOMOLLLIO CHCTEM 1
ypaBHEHHHA

69 Pemenne TEKCTOBBIX 3311 C IOMOLIBIO CHCTEM 1
ypaBHEHHH

70 Pemenne TEKCTOBBIX 3a/1aY C IOMOILLIO CHCTEM 1
ypaBHEHHHA

71 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA 1

72 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA 1

73 HepaBeHCTBO ¢ 0/1HO TepeMEHHON 1

74 JIunHeiiHble HEpAaBEHCTBA C OJHON NEPEMEHHOM U UX 1
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peuieHue

75 JIuHeitHbIe HEpaBEHCTBA ¢ OJHOM NTEPEMEHHOMN U UX 1
peuieHue

76 JInHeliHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHON U UX 1
pelieHue

77 CucremMbl J'II:IHCI‘/JIHBIX HEPABEHCTB C OJHOM 1
MEPEMEHHOM U UX pEIICHHE

78 Cucremsl JII:IHGﬁHLIX HEPABEHCTB C OJHOMN 1
MEPEMEHHOI U UX pelIeHue

79 Cucremsl JII:IHeﬁHLIX HEPABEHCTB C OJTHOM 1
MEPEMEHHOMN U MX PEIICHHE

80 Nzobpaxenue pemenus JII/IHeI?nioro HEPaBEHCTBA U 1
UX CUCTEM Ha YUCIIOBOU MPSMOii

81 Nzobpaxenue pemenus JII/IHeI?nioro HEPaBEHCTBA U 1
UX CUCTEM Ha YUCIIOBOU MPSMOii

82 KoHTtposbHas pabota mo Temam "HepaBeHcTBa. 1
Cucrembl ypaBHEeHUN"

83 [TonsTre Gyakumn 1

84 OO6nacTh ornpesesieHus] 1 MHOYKECTBO 3HAUCHUN 1
byHKIIUHN

85 Crioco0b! 3a/1aHusT PYHKIUI 1

86 I'paduk pyHkumum 1

87 CaolicTBa (QyHKIIMH, UX OTOOpakeHHE Ha rpaduke 1

88 Urenue u mocTpoeHne rpaguKoB GyHKITHIA 1

89 [Tpumeps! rpadukoB QyHKIMIMA, OTpaKAIOIIUX 1
peanbHbIe MPOIECCHI

90 OYHKIINH, OMHICHIBAIOIINE MPSMYIO H 00paTHYIO 1
MIPOTOPIIMOHAIBHBIEC 3aBUCUMOCTH, X Tpaduku

91 ['umep6oa 1

92 l'unep6ona 1
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93 I'padux pynkuum y = x> 1
94 I'padux dyakmmm y = x> 1
95 DOyHKIIUU Yy =X, Y :st’ y=VX,y=[X[; rpfitq)nquKoe 1
pelIeHre ypaBHEHUH U CUCTEM ypaBHEHUI
96 OyHKIH Y =X, ¥ =vx3, y=Vx,y=[X|; rpil(bnqeacoe 1
pellieHre ypaBHEHUI U CUCTEM YpaBHEHHIA
97 [ToBTOpEHNE OCHOBHBIX IOHATUN U METOJOB KypCOB 7 1
1 8 KaccoB, 0000IIeHNEe 3HAHUH
98 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOZOB KypCOB 7 1
u 8 K1accoB, 00001IeHNe 3HAHUH
99 [ToBTOpEHHE OCHOBHBIX MOHATHI U METOJIOB KypCOB 7 1
1 8 KIaccoB, 00001IeHNEe 3HAHNHI
100 [ToBTOpEHHE OCHOBHBIX MOHATHI U METOJIOB KypCOB 7 1
1 8 KI1accoB, 0000IIeHNEe 3HAHNH
101 [ToBTOpEHME OCHOBHBIX MOHATHI U METOZOB KypCOB 7 1
u 8 K1accoB, 00001IeHNe 3HAHUH
102 WToroBast KOHTpOJIbHAs paboTa 1 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5
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9 KVIACC
KounvecTBO 4acoB JIeKTPOHHBIE
aTa nupposbie
Nen/m  Tema ypoka Beero KoHnTpoJubHbie IIpakTH4eckue f/llsyqeﬂnﬂ 06[()1;I;OBaTe.]Ibﬂble
padoThI padoThI pecypebi
1 PannonanpHble yncia, uppaloHaIbHbIE YHUCIA, 1
KOHEYHbIE U OECKOHEUHbIE AeCATUYHbIE APOOH
5 MHO0X€eCTBO IEHCTBUTENBHBIX YUCEI; JCUCTBUTEIbHBIC 1
yKclla Kak 0ECKOHEUHBbIE JIECATUYHbIE IpOOU
B3anMHO 01HO3HaYHOE COOTBETCTBUE MEXKIY
3 MHO’KECTBOM JIEHCTBUTENBHBIX YUCEIl U MHOKECTBOM 1
TOYEK KOOPJIAMHATHOM IPSIMOU
4 CpleHeHI/Ie ,ZIGI:/"ICTBI/ITGJIBHI)IX qrcen, apuMeTHIecKue 1
JEUCTBUS C JEHCTBUTEIBHBIMY YUCIIaAMU
5 [TpubnuxEéHHoe 3HaYeHNEe BEIMYUHBI, TOYHOCTb 1
npUOIKEHUS
6 OxpyTJIeHHE YHCeT 1
7 Oxpyrienue yncen 1
8 [Ipuknaka 1 OLeHKa pe3yabTaTOB BEIYUCICHUM 1
9 [Ipuknaka 1 OLeHKa pe3yIbTaTOB BEIYUCICHUM 1
10 JIuneiinoe YPaBHEHHUE. Pewrenne ypaBHeHun, 1
CBOJISIIUXCS K JINHEHHBIM
11 JInneiinoe YpaBHEHHE. Pewenne ypaBHenui, 1
CBOJSILIMXCS K JINHEHHBIM
12 KBagparnoe ypaBHeHue. Penienue ypaBHEeHHI, 1
CBOJAILIMXCS K KBaJJPaTHBIM
13 KBanpaTtHoe ypaBHeHue. Pemienne ypaBHeHMi, 1
CBOJISAIIUXCS K KBaJPaTHBIM
14 bukBaipaTHbIE ypaBHEHUS 1
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15 bukBanpaTHble ypaBHEHUS 1

16 [IpumMepsl penieHrst ypaBHEHUM TPETher U YETBEPTOM 1
CTEIICHEN Pa3JIOKEHUEM HA MHOKUTEIIN

17 [IpuMepsl perieHus: ypaBHEHUN TPETbEeW U YETBEPTOU 1
CTENeHe! pa3ioKeHNeM Ha MHOKUTEIH

18 Pemenne npoOHO-paliMOHAIBLHBIX YpaBHEHUH 1

19 Pemenne npoOHO-paliOHAIBLHBIX YpaBHEHUH 1

20 PerieHne TeKCTOBBIX 3aJ1a4 aIreOpandecKuM METOJI0M 1

21 PerreHne TeKCTOBBIX 3a/1a4 aIreOpandecKuM METOJI0M 1

22 Pemienne TEeKCTOBBIX 3a/1a4 AIreOpandecKuM METOJI0M 1

23 KontponbHas padota o teme "YpaBHEeHUs ¢ OJTHON 1
nepeMeHHoi"

24 YpaBHeHHe ¢ ABYMS [IEPEMEHHBIMU U €ro rpaduk 1

25 YpaBHeHHe ¢ ABYMs [IEPEMEHHBIMU U €ro rpaduk 1

26 Cucrema 1ByX JJMHEHHBIX YPAaBHEHUI C JBYMsI 1
IIEPEMEHHBIMU U €€ pelLICHNUE

27 Cucrema 1ByX JUHEHHBIX YPaBHEHUH C ABYMS 1
NIEPEMEHHBIMU U €€ pelICHHE

8 Cucrema 1ByX JUHEHHBIX YPaBHEHHUH C ABYMS 1
NIEPEMEHHBIMU U €€ pelICHHE

29 Cucrema 1ByX JMHENHBIX YPAaBHEHUI C JBYMsI 1
IIEPEMEHHBIMU U €€ pelLICHNUE

30 Pemenne cucreM IByX ypaBHEHHI, OHO U3 KOTOPBIX 1
JIMHENHOE, a [PYyroe — BTOPOU CTENEHU

31 Pemenue cucrem 1ByX ypaBHEHMI, OHO U3 KOTOPBIX 1
JUHENHOoe, a IPyroe — BTOPOU CTENEHU

32 Pemenne cucreM IByX ypaBHEHHM, OJHO U3 KOTOPBIX 1
JIMHENHOE, a [PYyroe — BTOPOU CTENEHU

33 Pemenne cucreM IByX ypaBHEHHM, OHO U3 KOTOPBIX 1

JIMHENHOE, a IPYyroe — BTOPOU CTEIEHU




I'padmueckas uHTEpHIpETALIUS CUCTEMBI YPaBHEHUH C
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34 1
JIByMs IIEpEMEHHBIMU

35 Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKiuM cocobom 1

36 Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyeckKiuM cnocobom 1

37 KonTtponbHast padora no teme "Cucrembl ypaBHeHUN" 1

38 UuciaoBble HEPABEHCTBA U UX CBOWCTBA 1

39 UucaoBble HEPABEHCTBA U UX CBOWCTBA 1

40 JInHeliHbIE HEPABEHCTBA C OJTHOM IEPEMEHHON U UX 1
peleHue

a1 JInHeliHbIE HEPABEHCTBA C OJTHOM IEPEMEHHOM U UX 1
peleHue

42 JIuHeitHbIe HEpaBEHCTBA C OAHOM EPEMEHHON U UX 1
pelieHue

43 CucreMbl TUHEHHBIX HEPABEHCTB C OJIHOM MEpEMEHHON 1
U UX pelIeHue

44 CucreMbl TUHEIHBIX HEPABEHCTB C OJIHOM IIEPEMEHHON 1
U UX pelIeHue

45 CucreMbl TUHEIHBIX HEPABEHCTB C OJIHON NEPEMEHHOM 1
U UX pelIeHue

46 KBanpaTHble HEpaBEHCTBA U MX PELIEHUE 1

47 KBagparHble HEpaBEHCTBA U UX PELICHUE 1

48 KBagparHble HEpaBEHCTBA U UX PELICHUE 1

49 KBagparHble HEpaBEHCTBA U UX PEILICHUE 1

50 KBagparHble HEpaBEHCTBA U UX PEIICHHE 1

51 I'padudeckas nmHTEpIIpETAIINS HEPABEHCTB U CUCTEM 1
HEPaBEHCTB C JIByMsI IEpEeMEHHBIMU

52 I'padudeckas mHTEpIIpETAIINS HEPABEHCTB U CUCTEM 1
HEPaBEHCTB C JIByMSI IEPEMEHHBIMU

53 KonTtponbHast padora no Teme "HepaBenctna" 1

54 KBanparuunas ¢pyHkuus, e€ rpaguk 1 cBoiicTBa 1
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55 KBanparuunas ¢pynkuus, e€ rpaduk 1 cBOiCTBa 1

56 KBaaparnunas pyukmus, e€ rpaduk u CBOMCTBA 1

57 [TapaGosna, KOOpAMHATHI BEPIIMHBI TapaboJIbl, OCh 1
CUMMETpPHUHU TTapadoIIbI

58 [Tapabona, KOOpAMHATHI BEPIIMHBI TAPAOOIIBI, OCh 1
CUMMETPUHU 1TapadoIIbl

59 [Tapabosna, KOOpAMHATHI BEPIIMHBI TapaboJIbl, OCh 1
CUMMETPUU 11apadoJIb

60 [Tapabomna, KOOpAMHATHI BEPIIUHBI TAPadOJIbI, OCh 1
CUMMETPUHU apadoIIb

61 [Tapabona, KoOOpAMHATHI BEPIIMHBI IApadOIIbl, OCh 1
CUMMETPUU 11apadoJIb

62 [Tapabona, KoOOpAMHATHI BEPIIMHBI IApadOIIbl, OCh 1
CUMMETPUU 11apadoJIb

63 I'paduxu Gynkumit: y = kx, y =kx + b, y=k/x, y=x3, 1
y=VX, y=[X]

64 I'paduxu ynkumit: y = kx, y =kx + b, y=k/x, y=x3, 1
y=VX, y=|X|

65 I'paduxu pynkumii: y = kx, y = kx + b, y=k/x, y=x3, 1
y=VvX, y=[X|

66 I'paduxu ynkumit: y = kx, y =kx + b, y=k/x, y=x3, 1
y=VX, y=|X|

67 I'paduxu ynkumit: y = kx, y =kx + b, y=k/x, y=x3, 1
y=VX, y=|X|

68 I'paduxn ynkumii: y = kx, y =kx + b, y=k/x, y=x3, 1
y=vX, y=IX|

69 KonTtponbHas padora no teme "®ynkuun" 1

70 TToHsATHE YHUCIOBOH ITOCIENOBATEILHOCTH 1

71 3aaHue NoCIeJ0BaTeIbHOCTH PEKYPPEHTHOM 1

dbopmyroit u popmyIoi n-ro uiaeHa
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72 Apudmernueckas 1 reoMeTpUIecKas Iporpeccuu 1
73 ApudmeTnueckas U reOMETpUUYECKasi IPOrpeccuu 1
dopMyIbl N-To YieHa apuhMEeTUIECKON U
74 TFE€OMETPUUECKOI MPOTrpeCCUid, CyMMBI IIEPBBIX N 1
YJICHOB
®dopMyIbl N-To YieHa apuhMEeTUIECKON 1
75 reOMETPUUECKOI MPOTrPECCU, CyMMBI IIEPBLIX N 1
YJICHOB
@®opmyIibl N-To WieHa apupMeTHIecKoi u
76 F€OMETPUYECKON ITPOTPECCUi, CyMMBI IIEPBBIX N 1
YJICHOB
®opMmyIibl N-ro WieHa apupMeTHIecKoi u
7 FE€OMETPUUYECKOI MPOTrpecCcuii, CyMMBbI IIEPBBIX N 1
YJICHOB
@®opMyIibl N-To WieHa apupMeTHIecKoi u
78 r€OMETPHUYECKON ITPOTPECCUM, CyMMBI IIEPBBIX N 1
YJICHOB
N306pakeHue 4jaeHoB apupMETHUIECKON 1
79 reoMeTpUUECcKOM porpeccuii TOUKamMu Ha 1
KOOPAWHATHOM IIOCKOCTH
N306pakenue 4aeHoB apuPpMETHIECKON 1
80 reoMeTPUUECKOM Mporpeccuii TOUKaMu Ha 1
KOOPAWHATHOM IIOCKOCTH
81 JIMHEeNHBIN ¥ SKCIOHEHIIUAIBHBIA POCT 1
82 CnoXHBIE TPOLIEHTHI 1
83 CoXHBIE TTPOIIEHTHI 1
84 KoHnTponbHas pa60Ta"Ho teme "Yncnosbie 1
MOCIIEI0BATENbHOCTH
[ToBTOpeHME, 0000IIEHNE U CUCTEMATU3AIINS 3HAHHH.
85 3anuch, CpaBHEHUE, AEUCTBUS C AEUCTBUTEIbHBIMU 1

YuClIaMM, YUCJIOBaA MpsaMasn
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[ToBTrOpenue, 00600IIEHNE U CUCTEMATH3AIMS 3HAHUH.

[TporeHThl, OTHOIICHHUS, TPOIOPIIUU
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87

[ToBTrOpenue, 00600IIEHNE U CUCTEMATH3AIMS 3HAHUH.

Oxkpyrienue, npuOIMKeHne, OLleHKa

88

[ToBTOpEHME, 0000IICHNE U CUCTEMATHU3aIIHMs 3HAHUM.

Pemienne TeKCTOBBIX 3a/1a4 apruPMETHICCKUM
cocoooM

89

[ToBTOpEHME, 0000IICHNE U CUCTEMATHU3aIIHMs 3HAHUMN.

Pemenune TeKCTOBBIX 3a/1a4 apuPMETHICCKUM
cnocoooM

90

[ToBTOpEeHUE, 0000IIEHNE U CHCTEMAaTH3aIUs 3HAHHH.

Pemenune TeKCTOBBIX 3a/1a4 apuPMETHICCKHM
cnocoooM

91

[ToBTOpEeHUE, 0000IIEHNE U CUCTEMAaTH3aITUs 3HAHHH.

[IpeobpazoBanue anredpandeckux BoIpAKEHUH,
JIOITyCTUMbIE 3HAUCHHSI

92

93

94

95

96

[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3allus 3HaHUH.

[IpeobpazoBanue anredpandeckux BoIpAKEHUH,
JOTTYCTHUMBbIE 3HAYCHHUSI

[ToBTOpenue, 0600IIEHNE U CUCTEMATH3AITUs 3HAHH.

[IpeoOpa3oBanue anredpanveckux BbIpaXKEHUH,
JIOTTYCTUMBbIE 3HAYEHUSI

[ToBTOpenue, 0600IIEHNE U CUCTEMATH3AITUs 3HAHH.

[IpeoOpazoBanue anredpanveckux BbIPAXKEHUH,
JIOTTYCTUMBbIE 3HAYEHUSI

[ToBTOpeHue, 0600IIeHNE U CUCTEMATH3AIT|s 3HAHHH.

@yYHKIMH: IOCTPOEHHUE, CBOMCTBA N3YyUEHHBIX
byHKIINHA

[ToBTOpeHue, 0600IIeHNE U CUCTEMAaTH3AITUs 3HAHHH.

@YHKIMH: TIOCTPOEHUE, CBOMCTBA N3YyUEHHBIX
byHKIHMA




[ToBTrOpenue, 00600IIEHNE U CUCTEMATH3AIMS 3HAHUH.
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97 OyHKIUY: TOCTPOCHUE, CBOWCTBA H3yYCHHBIX
byHKIMI
[ToBTOpeHue, 0000IIEHUE U CHCTEMATH3AIINS 3HAHHH.

98 OYHKIWH: TIOCTPOCHHE, CBOMCTBA U3yUCHHBIX
byHKIHHA

99 [ToBTOpeHue, 0000IIEHUE U CHCTEMATH3AIIHS 3HAHUA.
I'paduueckoe penieHrne ypaBHEHUH U HX CUCTEM

100 [ToBTOpeHUE, 0600IICHNE ¥ CHCTEMATH3aINs 3HAHUH.
I'paduueckoe penieHre ypaBHEHUN U UX CUCTEM

101 O000I11IeHNE U CUCTEMATU3AaLUs 3HAHUN

102 Hroropas koHTpoabHAs paboTa

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




35

YYEBHO-METOANUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MHPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

» AnreGpa, 7 knacc/ MakapsriueB FO.H., Munnatok H.I'., Hemmkos K.U. u npyrue; nox
penakuueii TensikoBckoro C.A., AkunonepHoe o6mectBo «3naTenscTBo
«IIpocBerieHue»

» Anre6pa, 8 kinace/ MakapsiueB FO.H., Munaiok H.I'., HemkoB K.U. u apyrue; nox
penakuuei TensikoBckoro C.A., AkimonepHoe o0miectBo «M3aaTenbcTBO
«IIpocsemenue»

* AnreOpa, 9 kmacc/ MaxkapsrueB FO.H., Munatok H.I'., Hemkos K.W. u npyrue; nox
penakuueit TensikoBckoro C.A., AkimonepHoe o0uiectBo «M3aaTenbcTBO
«IIpocsemienue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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