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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBisieTCSs OJHUM U3 OHNOPHBIX KYypCOB OCHOBHOIO 0OIIero oOpa3oBaHUs: OHA
o0ecrieurnBaeT U3ydyeHue JIPYrux AUCLUILIIMH, KaK €CTeCTBEHHO-HaYyYHOIro, TaK U T'YMaHUTapHOrO
IIUKJIOB, €€ OCBOEGHHE HEOOXOIMMO MAJIsi MPOJOHKEHUS 00pa3oBaHUS M B IOBCEAHEBHOM KHU3HHU.
PazButne y oOydarommxcs Hay4YHBIX TNPEACTABICHUH O MPOMCXOXKACHUHM M CYLIIHOCTH
anredpanveckux adCTpakiuid, crroco0e OTpaKeHHUsI MAaTEMAaTHIECKOW HAYKOH SIBJICHUN U TIPOI[ECCOB
B INpHUpOJEe M OOIIECTBE, POJIM MATEeMAaTHYECKOTO MOJCIMPOBAHMS B HAYYHOM IIO3HAaHUU U B
NPaKTHUKE CIIOCOOCTBYET (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS M KAauyeCTB MBILIUICHUS,
HEOOXOAMMBIX I aJalnTallud B COBPEMEHHOM LuppoBoM obuiectBe. M3ydenue anreOpbl
obecrieunBaeT pa3BUTHE YMEHUs HaOJIOAaTh, CPaBHHUBATh, HaXOJUTh 3aKOHOMEPHOCTH, TpeOyer
KPUTUYHOCTH MBIIIJIEHUS], CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATb CBOM JACHCTBUS U
BbIBOJBI, (opMyIupoBaTh yTBepkAeHUA. OcBoeHue Kypca aireOpsl oOecneunBaeT pa3BUTHE
JOTMYECKOT0 MBIIIJIEHUST OOy4YaloIMXCs: OHU MCHONb3YIOT MACAYKTUBHbIE M WHJYKTUBHBIE
paccyxeHus, 0000IIeHre U KOHKpeTH3aluio, abcrparupoBanye u aHanorutro. O0ydenue airedpe
IpeArnogaraeT 3HaYUTENbHbIM 00BEM CaMOCTOSITENBHOM NEATEIbHOCTH OOydYarolMXcs, M03TOMY
CaMOCTOSITENIbHOE PEIICHHUE 3a/1a4 SBJISIETCS peaiu3aluenl AesiTeIbHOCTHOIO IPUHIUIIA O0YUeHHUSL.

B cTpykType mporpaMmbl yuebHOro Kypca « Anredpay 15l OCHOBHOT'O 00111ero oOpa3oBaHus
OCHOBHO€ MECTO 3aHMMAlOT COAEpP)KATEIbHO-METOAMYECKHEe JUHUU: «Uucia U BBIYUCICHUSY,
«AnreOpanyeckrue BBIPAKEHUS», «YpaBHEHHS U HepaBeHCTBa», «DyHkmumy. Kaxmas u3 sTux
COJepPKaTEIbHO-METOAMYECKUX JMHUI pa3BUBAETCA Ha MPOTSHKEHUHM TPEX JIET M3YYEHHsS Kypca,
B3aMMOJCUCTBYSl C IPYTHMMH €ro JHHHUSIMH. B Xome m3ydeHus ydeOHOro Kypca oOydarommMmcs
IPUXOJUTCS JIOTUYECKU PACCYKJaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SA3bIK. B cBA3M ¢
3TUM B MporpaMMmy ydeOHOro Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH,
Ipe/ICTaBJICHHBIE BO BCEX OCHOBHBIX pa3/ieiaX MaTeMaTHYeCKOro 00pa3oBaHMs U CIIOCOOCTBYIOLIHE
OBJIQJICHUIO 00 y4YaOIMMUCS OCHOB YHUBEPCAIbHOIO MAaTEMAaTUUECKOr O si3bIka. ColepKaTenbHON U
CTPYKTYpPHOH OCOOCHHOCTBIO Yy4eOHOro Kypca «AnreOpa» SBIAETCS €ro HWHTETPUPOBAHHBIN
XapakTep.

Conepxanne muHuM «YUncna U BBIYUCIECHUS) CIIy)KUT OCHOBOH AJIs JajbHEHIIEro n3y4eHus
MaTEMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO Y O0YYarOIIMXCS JIOTHYECKOIO MBILIIEHUS, (POPMHUPOBAHUIO
YMEHHSI TOJIb30BAThCA aAJIrOpUTMaMH, a TakKe TMPUOOPETEeHHIO MPAKTHYECKUX HAaBBIKOB,
HEOOXOAMMBIX ISl TIOBCEIHEBHOW >XM3HU. Pa3BUTHE MOHATHUSA O 4YMCIE HAa YPOBHE OCHOBHOI'O
o011ero oOpa3oBaHus CBA3aHO C PALIMOHAIBHBIMH U UPPALMOHATBHBIMU YU CIaMU, (HOPMUPOBAHHEM
NPEICTAaBICHUN O EWCTBUTEIBHOM YHCJE. 3aBEpUICHHME OCBOECHMS YMCIOBOW JMHHUHU OTHECEHO K
cpenHeMy o01eMy o0pa3oBaHHMIO.

ConmepikaHue JByX anreOpandyeckux JIHHUH — «AdreOpandeckue BBIPAXKECHUA» U
«YpaBHEHHS M HEPaBEHCTBA» CHOCOOCTBYET (DOPMHPOBAHUIO Y OOYYAOIIUXCS MAaTEMAaTHYECKOTO
amnmapara, He0OXOIMMOrO Ui pelIeHHs 33/ad MaTEMAaTHKH, CMEKHBIX MPEIMETOB U MPaKTHKO-
OPHEHTHPOBAHHBIX 3aja4y. Ha ypoBHE OCHOBHOro o0miero oOpa3oBaHUs y4eOHBIH MaTephal
TPYNIHUPYETCS BOKPYr pallOHANIBHBIX BBIpaKeHUH. AureOpa JAeMOHCTPUPYET 3HAYCHHE
MaTeMaTUKM KaK f3bIKa U1 IIOCTPOEHUS MaTeMaTU4YECKMX MOJENEl, ONUCaHWs IPOLECCOB U
SBIICHUI peasbHOro Mupa. B 3amaum oOydeHms anredpe BXOIAT TakKe HallbHEHINee pa3BUTHE
AITOPUTMHYECKOT0 MBIIUIEHUS, HEOOXOIMMOr0, B YAaCTHOCTH, JJII OCBOEHHUS Kypca HH()OPMATUKH,



U OBJIQJICHHME HAaBBIKAMM JI€AYKTUBHBIX paccyxiaeHuil. [IpeoOpazoBaHue CHMBOJBHBIX (hOopM
CIOCOOCTBYET pa3BUTHUIO BOOOPaKEHHUs, CHOCOOHOCTEH K MAaTEMAaTUYECKOMY TBOPUECTBY.

Copepxanne  (QYHKIHMOHAIBHO-TpaUUecKoW  JUHUM  HAIEJICHO Ha  MOJIyYCHHE
0o0y4JarommMMuCs 3HAHUN 0 (QYHKIUAX KaK BOXKHEUIICH MAaTEeMaTHUYECKOW MOJENH JJIsi ONMCAHUS U
UCCIICIOBAHUSL PAa3HOOOPA3HBIX MPOIECCOB M SBICHMH B MpHpoae M oodmectse. M3yueHue
MaTepuaiga CHocoOCTBYET pa3BUTUIO y OOydYalOUIMXCSl YMEHHS HCIHOJb30BAaTh pPa3JIMYHBIC
BBIPa3UTENbHBIC CPEICTBA S3bIKA MAaTEMAaTHKU — CJIOBECHBIC, CHMBOJHMYECKHE, TpadHuuecKue,
BHOCHUT BKJIaJ B (pOPMHUpPOBAHHE MPEACTABICHUI O POJM MATEMaTHKH B Pa3BUTHUU IMBHIM3ALNHA U
KYJIBTYDBI.

CornacHo yueOHOMY IulaHy B 7—9 Kiaccax u3zydaercs y4eOHbIM Kypc «AnreOpa», KOTOpbIi
BKJIIOYAET  CJEAYIOIME OCHOBHBIE paslenbl  coiepkaHus: «Yucma M BBIYUCIECHUS»,
«Anredpanyeckre BbIpaXXeHUs», «YPaBHEHUSI U HEPaBEHCTBa», « DyHKIIUMY.

Ha nsyuenue yuebHoro xypca «Anredpa» orsoaurcs 306 yacos: B 7 kinacce — 102 gaca (3
yaca B Hexmenmo), B 8§ kiacce — 102 gaca (3 yaca B Henmenmio), B 9 kimacce — 102 gaca (3 yaca B
HEJIEIO).

COJAEP) KAHUE OBYUYEHUSA

7 KJIACC

Yucsia v BHIYUCTCHUSA

JpoOu OOBIKHOBEHHBIC U JIECATUYHBIC, TIEPEXO0JT OT OJHON (DOPMBI 3anMCH IPOOEH K IPYTroi.
[ToHATHE panMOHATIBHOIO YHWCIA, 3aMUCh, CPaBHEHUE, YIOPSAOYMBAHUE PALMOHAIBHBIX YHCEN.
ApudmeTrueckue AeHCTBUS ¢ PallMOHATBHBIME YUCIaMu. Pernenne 3amad u3 peaibHON MpaKkTUKH
Ha YacTu, Ha JIPOOH.

Crenenb C HaATypaJbHBIM TIOKa3aTeleM: OMpelelieHHue, MpeoO0pa3oBaHHE BBIPAKEHUN Ha
OCHOBE OIpeAeNIeHUs], 3aMUCh O0NbIIUX yucen. [IpoleHTsl, 3amuch MPOIEHTOB B BHUJAE APOOU U
npoOu B BUJE MPOIEHTOB. TpH OCHOBHBIE 3aJa4yd HA IPOICHTHI, pelIeHHe 3a7ad U3 PeaTbHOU
MPAKTUKH.

[TpuMeHeHue TPU3HAKOB JEIMMOCTH, Pa3JI0’KEHIE Ha MHOKHUTEIH HATypaJbHBIX YU CEIL.

PeanbHbIE 3aBUCUMOCTH, B TOM YHCIIE IPsMasi 1 00paTHas TPOMOPIIMOHATEHOCTH.

Aaredpanyeckne BbIpasKeHH

[lepemeHHbIe, YMCIOBOE 3HAUYEHHE BBIPAKEHUS C TepeMeHHOW. JlomycTuMmble 3Ha4YeHHS
nepeMeHHbIX. [IpencraBienne 3aBUCMMOCTH MEXAY BEIMYMHAMH B BuJe GopMyinbl. Beraucienus
no ¢opmynam. IIpeoOpasoBanne OyKBEHHBIX BBIPa)KEHUH, TOXIECTBEHHO paBHbIC BBIPAKECHUS,
npaBuiia mpeoOpa3oBaHUs CyMM M TMPOU3BEACHUN, NMpaBHUJa PACKPBHITUS CKOOOK U MPHUBEICHUS
MOJOOHBIX CITaraeMbIX.

CBOIiCTBa CTENEHU C HATYPAJbHBIM MTOKA3aTEIIEM.

Opnounensl 1 MHOrowieHbl. CreneHb MHorousieHa. CloXeHHEe, BBIYMTAHHE, YMHOXKEHUE
MHOTOWICHOB. DOpMyJbl COKpAIIEHHOTO YMHOXXEHHS: KBaApaT CyMMbl W KBaApaT pPa3HOCTH.
dopmyma pa3HOCTH KBaApaToB. Pa3iiokeHne MHOTOYICHOB HA MHOXKHTEIH.

YpaBHeHHs1 U HEPABEHCTBA

YpaBHEHUE, KOpEHb ypaBHEHUS, MpaBUia MPEoOpa3OBaHUs ypaBHEHUsS, PaBHOCHIBHOCTH
YpaBHEHMII.



JIuneilHOoe ypaBHEHHE C OJHOM II€PEMEHHOM, YUCIO KOpHEH JMHEWHOro YpaBHEHHS,
pelieHre JMHEHHbIX YypaBHeHHMH. CocTaBieHHME YpaBHEHHMHM IIO YCIOBUIO 3ajnaud. Pemenue
TEKCTOBBIX 3aa4 C IOMOIIbI YPAaBHEHUM.

JluneitHoe ypaBHEHHE C IBYMS MEPEMEHHBIMU M ero rpaduk. CucremMa IBYX JIMHEWHBIX
YpaBHEHUI C JByMs I€pEeMEHHBIMU. PelleHne cUCTEM YpaBHEHMH CHOCOOOM IOJCTaHOBKH.
[Ipumepsl pemieHns: TEKCTOBBIX 3a/1ay C TOMOILBIO CUCTEM YPABHEHUM.

DYyHKUMH

Koopaunara Touku Ha npsamoil. UmucioBble NpoMmMexyTku. PaccrosHue Mexay IByMs
TOYKAMHU KOOPAUHATHOM IIPSIMOM.

[TpsamoyronbHasg cucrtema koopauHat, ocu Ox u Oy. AOcuucca U OpJHMHaTa TOYKM Ha
KoOpAMHAaTHOM miockoctu. Ilpumepsl rpaduxoB, 3amaHHbIX (opmynamu. YreHue rpadukos
peanbHbIX 3aBucumocTell. [lonsatue ¢pynkuuu. I'padux pynkuuu. CpoiictBa ¢pyHkuui. Jluneinas
¢ynkuus, e€ rpaduk. I'papux dynkuuu y = [x|. I'paduueckoe peuieHne TMHEHHbIX ypaBHEHUN U
CHUCTEM JIMHEWHBIX YPAaBHEHUM.

8 KJIACC

Yucsia M BHIYUCTCHUSA

KBagpatHblii kopeHbp u3 uucna. I[loHstue o0 wuppaunoHanbHOM uyucie. JlecsaTUuHbIE
NpuOIIKEHUST UppalMOHATIbHBIX uucen. CBoiCTBa apu(MEeTHUYECKHX KBAJIpaTHBIX KOPHEH M HMX
IPUMEHEHHUE K TPeoOpa30BaHNIO YHCIOBBIX BBIPAKEHHUH U BBIYMCICHUAM. [lelicTBUTENIbHBIE YNCIIA.

Crenens c LenbIM NIOKa3aTeneM U €€ ceoiictBa. CTaHAapTHAsL 3alIMCh YUCIA.

AuredOpandecKkue BbIpasKeHUs

KBanpaTHbIil TpEXUiieH, pa3yIoKEHNE KBAIPATHOr O TPEXUIIEHA HA MHOKUTENH.

Anrebpandeckass apoOb. OCHOBHOE CBOHCTBO anredpamdeckoi npobu. CroxeHue,
BBIUYHTAHUE, YMHOXEHHUE, JIeJeHUEe anredpandeckux JIpoOel. ParmoHanbHble BBIPRXKEHUS M HX
npeoOpazoBaHUeE.

YpaBHeHMs U HEpaBeHCTBA

KBangpatHoe ypaBHeHue, (opmyrna KOpHEH KBaapaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHMH, CBOASINMXCA K JIMHEHHBIM U KBaapaTHeIM. [lpocreiimme npoOHO-
palMOHAIbHbBIE YPABHEHMUSL.

I'paduueckast mHTepnperanus ypaBHEHMH C JBYyMs NEPEMEHHBIMH M CHUCTEM JIMHEHHBIX
yYPaBHEHUH ¢ IByMs IepeMeHHBIMU. [IpuMepsl peiieHns CUCTEM HEJIMHEMHBIX YPaBHEHUN C ABYMsI
[IEPEMEHHBIMH.

PerieHye TeKCTOBBIX 3a/1a4 alIredpandyeckuM CriocoOoM.

UucnoBple HEpaBeHCTBA M UX cBoWcrBa. HepaBeHCTBO ¢ OAHOM IEPEMEHHOM.
PaBHOCUIIBHOCTH HepaBeHCTB. JIMHEITHbIE HEPABEHCTBA C OJIHOM NepeMeHHOM. CHCTeMBbl JIMHEUHBIX
HEPABEHCTB C OJIHOM MEepEMEHHOM.

DOyHKUNH

[Tonsatue ¢ynkuuu. O6macTe ompeneneHus ¥ MHOXKECTBO 3HaueHUU (QyHKuuu. CrocoObl
3alaHus PYHKIIH.

I'papux ¢ynkuun. YreHue cBoicTB ¢yHKuu 1o e€ rpaduky. Ilpumepsl rpadukos
(GYHKIH, OTpaXKalOLMX peaibHbIE MPOLIECCHI.



@OyHKIUY, ONUCHIBAIOLIME MPSIMYI0 UM OOpaTHYIO MPOMOPLHMOHAJIbHBIE 3aBUCUMOCTH, HX
rpaduku. OyHkuun y = x2, y = x3, y = VX, y=|x|. I'paduueckoe pemieHne ypaBHEHHUI U CHCTEM
YpaBHEHMII.

9 KJIACC

Yucsia v BHIYUCTCHUSA

PanmonanpHble yucia, HppAlMOHANBHBIE YHCIA, KOHEYHbIE U OECKOHEUHBIE JECITHYHBIC
apoOu. MHOXECTBO JICHCTBUTEIBHBIX YHCEN, JCHCTBUTEIBHBIC YHCIAa KaK OCCKOHEYHBIC
JIeCATHYHBIE TpoOu. B3aMHO OJHO3HAYHOE COOTBETCTBHE MEXIY MHOXXECTBOM JCHCTBUTEIBHBIX
YUCEN U KOOPAUHATHOHN IIPSAMOM.

CpaBHEHHE [IEHCTBUTENBHBIX 4YHCEN, apudMeTHUecKhe AEUCTBHUS C JIEHMCTBUTEIBbHBIMU
YHCTIaAMU.

Pazmepbl 00BEKTOB OKPY’KAIOILIEr0 MUPA, JJINTEIBHOCTH IIPOLIECCOB B OKPYKAIOIIEM MUDE.

[MpubnuxEHHOE 3HAYEHUWE BEJIWYMHBI, TOYHOCTh NpuOMMKeHUus. OKpyrieHue YHCel.
IIpuknjka 1 OLIEHKa pe3yIbTaTOB BBIYUCICHUMN.

YpaBHeHus M1 HEPAaBEeHCTBA

JIuneitnoe ypaBHeHue. Pemenue ypaBHEHM, CBOIAIINXCS K IMHEHHBIM.

KBagpatHoe ypaBHeHue. Pemienue ypaBHEHM, CBOASIIMXCS K KBaJpaTHbIM. bukBagpaTHoe
ypaBHeHue. [IpuMepbl perieHus ypaBHEHHH TpeTheld M 4YETBEPTOW CTENEHEH pa3oXkEeHUEM Ha
MHOXKHTEJIH.

Pemenue npoOHO-palMOHAILHBIX YpaBHEHUH. PerieHre TeKCTOBBIX 3a7a4 alreOpandecKum
METOJIOM.

YpaBHEeHUE ¢ JByMs MEpEeMEHHBIMH U ero rpaduk. PemieHwe cucteM IBYX IHHEHHBIX
YPaBHEHHUU C ABYMsI IEpPEMEHHBIMU. PellleHne cucTeM [BYX YpaBHEHMH, OJHO W3 KOTOPBIX
JWHEWHOe, a Jpyroe — BTOpPOW cTemeHH. | padudeckas MHTEPIPETAIMS CUCTEMBbl YPaBHEHUU C
JBYMsI [IEPEMEHHBIMU.

PemieHre TeKCTOBBIX 3a/1a4 alredpandeckuM CriocoOoM.

YucioBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemenue JMHEHHBIX HEPABEHCTB C OJHOM IIEpEMEHHOH. PelieHue cuCTeM JMHEMHBIX
HEpaBEHCTB C OJIHOM nepeMeHHOW. KBanpaTHble HepaBeHCTBa. ['paduueckas MHTEpIpETALUs
HEPaBEHCTB U CUCTEM HEPABEHCTB C ABYMS [1€PEMEHHBIMU.

DOYyHKUHMH

KBanpatnunass ¢ynkuus, e€ rpaguxk u cBoiictBa. [lapaGona, KOOpPAWHATHI BEPIIMHBI
napabosbl, OCb CHMMETPUU apadoIbI.

Ipadukn Gpynxumit: y =kx, y=kx + b, y=k/x, y =x3, y = VX, y = [x| 1 ux cBoiicrsa.

YuciioBble M0CJIE10BATEBHOCTH U NPOIPECCUH

[ToHsiTEe YMCIOBOM MOCIENOBATENBHOCTH. 3aJaHUE MOCIEA0BATEIbHOCTH PEKYpPPEHTHOU
dbopMmysol u GopmyIIoit n-ro yiaeHa.

ApudmeTtnueckas U reoMmerpudeckas nporpeccuu. @opMmybl n-ro dieHa apupMeTuyecKo
Y T€OMETPUYECKOM MPOrpeccuii, CYMMbI IEPBBIX /1 YJIEHOB.

N300pakeHrne YIEHOB apH(PMETHUYECKOM W TEeOMETPUYECKOW MpPOTrpeccHuil TOYKaMH Ha
KOOPJAMHATHOM MIOCKOCTH. JINHEHHBIN 1 SKCITOHEHIIMAIbHbIN pocT. ClI0KHbIE MPOIECHTHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMBI



YUYEBHOT O KYPCA «AJITEBPA»
JIMYHOCTHBIE PE3YJBTATDBI

JInuHOCTHBIE pe3yJbTaTbl OCBOEGHHS MpPOrpaMMbl y4eOHOro Kypca «Amnredpa»
XapaKTepU3yIOTCs:

1) naTproTnyecKoe BOCIIUTAHME:

NpOSIBJIGHMEM HWHTEpeca K MPOUUIOMY M HACTOSALIEMY POCCUMCKOM MAaTeMaTHKH,
LIEHHOCTHBIM  OTHOIIEHUEM K JOCTH)KCHMSM POCCHMCKMX MAaTEMaTHUKOB W  POCCHUHCKOU
MaTEMaTUYECKOM IIKOJbI, K UCIOIb30BAHUIO STUX JOCTHKEHUU B JPYTrUX HAayKaxX U MPHUKIAJTHBIX
chepax;

2) rpasKaaHcKoe H 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

FOTOBHOCTBIO K BBIIIOJIHEHUIO O0S3aHHOCTEH TpaXkJaHWHA M peaju3alud ero Ipas,
MPECTABICHUEM O MATEMAaTUYECKUX OCHOBAX ()YHKIIMOHUPOBAHUS PAZTUUYHBIX CTPYKTYP, SIBJICHHI,
IpoLenyp rpaXkAaHCKOro o0liecTBa (HampuMmep, BIOOPHI, OMPOCHI), FOTOBHOCTBbIO K OOCYXKJIEHUIO
TUYECKUX IPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM IIPUMEHEHUEM JOCTHKEHUH HAayKU, OCO3HAHUEM
BaYKHOCTH MOPAJIbHO-3TUYECKUX PUHIIUIIOB B ACSITEIbHOCTU YUEHOTO;

3) Tpya0BO€E BOCIIUTAHME:

YCTAaHOBKOI Ha AaKTUBHOE YYacTHE€ B PEIICHWHM MPAKTUYECKUX 3a7ad MaTeMaTUYeCKOU
HANPaBICHHOCTH, OCO3HAHHEM BAXHOCTH MATEMAaTHUECKOro 0Opa3oBaHUs Ha MPOTSHKEHUU BCEH
KU3HU JUI YCIENIHON MpodecCHOoHAIbHON NeATeTbHOCTH U pa3BUTHEM HEOOXOAMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U MOCTPOECHUEM MHIAUBUYyAIbHONM TPAEKTOPUU 00pa30BAHUS U KMU3HEHHBIX
IJIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) acTeTHYeCKOE BOCITUTAHUE:

CIOCOOHOCTRIO K OSMOIMOHAIBHOMY M OJCTETHYECKOMY BOCHPUSTHIO MATEeMaTHYECKUX
00BEKTOB, 3aJa4, pPEUICHUH, pacCy JICHH, YMEHUIO BUACTh MaTeMaTUYECKUE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HueHHOCTH HAYYHOT 0 O3HAHMS:

OpHEHTallUeld B JIE€ATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX IPEICTAaBIECHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPAa3BUTUS 4YEJIOBEKa, MPUPOABI M OOLIECTBAa, IOHMMAHHEM
MaTEeMaTUYECKOM HayKu Kak c@epbl 4YelOoBEYECKOM JeATEIbHOCTH, JTaloB €€ pa3BUTUS U
3HAYUMOCTH I pa3BUTHUS LUBWIW3ALMHU, OBJIAJICHUEM S3bIKOM MAaTEMaTHUKH U MaTE€MaTUYECKON
KyJIbTYpOM Kak CpEACTBOM I[I03HAHUS MHUpa, OBJIAJEHUEM IMPOCTEUIIMMH HaBbIKAMU
HCCIIeI0BATENIbCKON e TEIbHOCTH;

6) pusuyeckoe BocnuTaHue, GOPMHPOBAHNE KYJIbTYPbI 310POBbSI H IMOLHOHAIBHOIO
O0J1aronoJIy4us:

TOTOBHOCTBIO IIPUMEHSATh MATEMATUUYECKUE 3HAHUS B UHTEPECAX CBOETO 370pOBbs, BEICHUS
3I0pOBOr0 00pa3a XU3HU (340pPOBOE MUTAHUE, COANAHCHPOBAHHBIM PEXUM 3aHATHA M OTABIXA,
perynspHas (u3udeckas aKTHBHOCTH), C(HOPMHPOBAHHOCTHIO HaBbIKa PeIICKCUHU, MPU3HAHUEM
CBOEro IpaBa Ha OLIMOKY M TaKOI'0 K€ IIpaBa JAPYroro 4eJaoBeKa;

7) 3K0JI0TMYECKOEe BOCIIMTAHME:

OpUEHTallMel Ha NMPUMEHEHHEe MaTeMaTHYeCKMX 3HAHWM Ui peuieHus 3aaad B 00JacTu
COXPaHHOCTH OKpYXaloled cCpeabl, IUIAHUPOBAHMS IIOCTYIKOB M OLIEHKM MX BO3MOMKHBIX
MOCTIEICTBUN JJIT OKpY)KaroIllel Cpeabl, OCO3HAHHWEM TIJI00aJbHOTO XapakTepa HKOJIOTHMYECKUX
npoOJieM U MyTel UX peuieHus;



8) ananTanus K U3MEHSIIOIIUMCS YCJIOBHUSIM COLMATbHON W MPUPOIHOI cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJIOBHSIX HEOINPEAEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH
KOMITETEHTHOCTH 4epe3 MPaKTHUYECKYIO NEATebHOCTh, B TOM YHCJIE YMEHHE YUUTHCS y APYTHX
JIOJIEH, TpHOOpeTaTh B COBMECTHOM JEATeTbHOCTH HOBBIC 3HAHHS, HABBIKU M KOMIIETCHIIUU W3
OIBITa JAPYTHX;

HEOOXOAMMOCTBIO B (DOPMHUPOBAHMM HOBBIX 3HAHHM, B TOM 4ucie (HOpMyIHpOBATh UIEH,
MOHATHS, THUIIOTE3bl 00 OOBEKTAaX W SIBJICHHSAX, B TOM YHCIE paHEe HEU3BECTHBIX, OCO3HABATh
JNeQUIMTH COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH, TUIAHUPOBATH CBOE Pa3BUTHC;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIIMIO, BOCIIPUHUMATh CTPECCOBYIO CHUTYAIUIO
KaK BBI30B, TPEOYIOUIMI KOHTPMEpP, KOPPEKTUPOBATH IMPUHUMAEMbIE PEIICHUS M JACHCTBUS,
bopMyIHMpPOBaTh U OIIEHUBATH PUCKU U MOCIEACTBUS, (POPMUPOBATH OIIBIT.
METANPEIMETHBIE PE3YJIBTATbBI

Ilo3naBaTebHBbIE YHHUBEPCAIbHBIE YUeOHbIE T1eHCTBHS

Bba3oBble Jornuyeckue 1eMCTBUA:

° BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMATHIECKHX OOBEKTOB,
MOHATHH, OTHOIIIEHUH MEXy TOHATHAMH, (POPMYIMPOBATH ONPENCIICHUS MTOHITHH, YCTAHABIMBATh
CYILIECTBCHHBIA TpPU3HAK KIacCU(PHUKAIMA, OCHOBAHMS JUIsi OOOOIIECHUS M CPAaBHEHHS, KPUTCPUHU
MIPOBOJIUMOTO aHAJIHN3a;

° BOCIIPHHUMATh, (POPMYJIUPOBATH U MPEOOPa30BBIBATh CYKJCHUS: YTBEPAUTEIbHBIC U
OTpHUIIATEIbHBIE, CMUHUYHBIC, YACTHBIC U OOIIINE, YCIOBHBIE;

° BBISIBIISITH MAaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TPOTHBOPEYHS B
dakTax, MaHHBIX, HAONIONEHUSIX W YTBEPKICHUAX, NpemJiaraTh KPUTEPUH [JIsi BBISBICHUS
3aKOHOMEpPHOCTEN U MPOTUBOPEUUNIL;

° JIeNIaTh BBIBOJIBI C MCIOJIb30BAaHUEM 3aKOHOB JIOTHKH, IETYKTUBHBIX U UHIYKTHBHBIX
YMO3AKJIIOYEHUH, YMO3aKJIIOUEHUH 110 aHAJIOTUH;

° pa3duparh J0Ka3aTelbCTBA MATEMAaTHYECKUX YTBEpXKACHHH (TpsiMble U OT
MPOTHBHOI0), TIPOBOJIUTH CAaMOCTOSITEIEHO HECIOXKHBIE JIOKA3aTeIIhCTBA MATEMAaTUYECKUX (PAKTOB,
BBICTpaWBaTh apryMEHTAIlMI0, TPUBOIUTH MPHUMEPhl ¥  KOHTPHPHUMEPH, O0OOCHOBHIBATH
COOCTBEHHBIE PaCCyKIEHUS;

. BBIOMpATh CIOCO0 pelieHus ydeOHOW 3amauu (CpaBHUBATh HECKOJIBKO BAapHUaHTOB
pelIeHusI, BRIOUPaTh HAaNOO0JIee TOIXOAAIINN C y4ETOM CaMOCTOATEIILHO BhIACIIEHHBIX KPUTEPUEB).

ba3oBble HcciaenoBaTeIbCKHE AeiiCTBUS

. UCIOJIb30BaTh ~ BONPOCHI  KaK  HCCJIENOBATEIbCKUH  WHCTPYMEHT  ITO3HAHUSA,
dbopMynupoBaTh  BOMPOCH, (UKCHPYIOIIME MNPOTHBOpEYUE, MPOOIEMy, CaMOCTOSTEIbHO
YCTaHABIMBATH MCKOMOE M JaHHOE, (OPMUPOBATH THIOTE3Yy, ApPIyMEHTHPOBATH CBOIO IMO3HIIHIO,
MHCHHUE;

° MPOBOJIUTH O CAMOCTOSITEILHO COCTABJICHHOMY IIJIaHY HECTIOXKHBIN AKCIIEPUMEHT,
HEOOJIBIIIOE HCCIICIOBAHWE II0 YCTAHOBJIICHUIO OCOOEHHOCTEH MaTeMaTHYECKOro OOBEKTa,
3aBUCUMOCTEH 00BHEKTOB MEXKITYy COOOM;

. CaMOCTOATENILHO  (OPMYJIHMPOBAaTE O0OOIIEHHWS W BBIBOJABI IO pe3yjbTaTaM
MPOBEIEHHOTO HAOJFOICHUS, UCCIICIOBAHUS, OIICHMBATh JOCTOBEPHOCTh MOJIYYECHHBIX PE3YJIbTaTOB,
BBIBOJOB M 0000IIEHMIT;



o [IPOTHO3UPOBaTh  BO3MOXKHOE  pa3BUTHE TMpolecca, a TaKkKe BbIBUrAThH
IPEIONIOKEHHS O €0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabora c nunpopmanueii:

o BBISBIISITH HEIOCTATOYHOCTh M M30BITOYHOCTh MH(OPMALINH, TaHHBIX, HEOOXOAUMBIX
JUIs peLlIeHUs 3aJauH;

o BBIOMpATh, AHAJTM3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH HH(POPMAIIHIO
pa3IMYHBIX BUAOB U (OPM IPECTABICHUS;

o BbIOMpaTh (QopMy MpeACTaBieHUs WHPOPMAUU U HIIIOCTPUPOBATH peIIaeMble
3aJja4y CXeMaMu, TuarpaMMaMu, HHOM rpauKoi 1 UX KOMOWHAILUAMU;

o OLIEHUBATh HAAEKHOCTh MH(OPMALMKU MO KPUTEPHSIM, NMPEAJIOKEHHBIM YUUTEIEM
Wn ¢(OpMYJIHPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHNKaTHBHBIC YHHBEpPcATbHbIe yueOHbIe 1eiicTBUS:

o BOCIIPUHUMATh U (OpPMYIMpPOBaTh CYKIEHUS B COOTBETCTBUU C YCIOBHUSIMH U
LeJIIMH OOILEHMS], ICHO, TOYHO, TPAMOTHO BbIPaXaTh CBOIO TOYKY 3PEHMS B YCTHBIX M MMUCbMEHHBIX
TEKCTax, JaBaTh MOSACHEHUs [0 XOAY PELISHUs 3a1a4i, KOMMEHTUPOBATh IOJIydEHHbIH pe3ybTar;

o B XoZe O0OCyXJeHus 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXJaeMOW TeMbl,
npo0JieMsbl, pelaeMoil 3a1a4uu, BbICKa3bIBaTh UJEHU, HAllEJICHHbIE HAa MIOMCK PELIEHNUs, COIOCTaBIATh
CBOM CYX/IEHUS C CY)KIEHHSAMHU JPYTrUX YYaCTHUKOB JHAJIOra, OOHApYKUBATh PAa3JIMYHMe U CXOJICTBO
NO3ULIMH, B KOPPEKTHOH popme hopMyaMpoBaTh pa3HOIIaCHsl, CBOM BO3PaXKEHUS,

o NPEJCTaBIATh PpE3yJbTaThl pEIICHUs 3aJaud, OHKCIOEPUMEHTAa, HCCIEI0BaHNUs,
IPOEKTa, CaMOCTOATEIbHO BBIOMPAaTh (OpMAT BBICTYIJIEHHA C Y4ETOM 3ajlad Mpe3eHTaluu U
0COOEHHOCTEN ayIUTOPUH;

o MMOHUMATh U HCMOJb30BaTh MPEUMYIECTBA KOMAHIHON U MHAUBUAYAJIbHONH pabOThHI
IIPU PELIEHUH Y4EOHbIX MaTEMaTHUECKUX 3a1a4;

o NPUHUMATh 1€1b COBMECTHOW JI€ATEIbHOCTH, IUIAHUPOBAaTh OPraHU3ALMIO
COBMECTHOH pabOThI, pacmpeneisTh BHABI pPadOT, JOroBapuBaThCs, OOCYXIaTh MpoIecc H
pe3yibTaT paboThl, 000011aTh MHEHHS HECKOJIBKHUX JIIOJICH;

. y4acTBOBaTb B TI'PYHHOBBIX (Qopmax paOoTel (00CyXkaeHHs, OOMEH MHEHHSIMH,
MO3IOBbI€ HITYPMBI U IPYTH€), BBITOIHATH CBOIO YacTh pabOTHl U KOOPAMHUPOBATh CBOU JI€HCTBUSA
C JIpYr'MMH YJ€HaMU KOMaHJbI, OII€HMBATh KauyeCTBO CBOEr0 BKJaJa B OOWMH NPOAYKT IO
KpUTEPUAM, COPMYINPOBAHHBIM YUaCTHUKAMHU B3aUMOJIEH CTBUSI.

PeryasiTuBHble yHUBepcalbHble yueOHbIe 1eiicTBUSA

Camoopranusanus:

o CaMOCTOSITENIbHO COCTaBIATh IJIaH, aJrOPUTM pELIeHHUs 3ahayd (WM €ro 4acTh),
BbIOMpATh CIIOCOO pElIeHUs] C YYETOM HMMEIOLIMXCS PEcypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUN ¢ y4ETOM HOBOW MH(OpMaLIUU.

CaMOKOHTPOJIb, IMOIIMOHAI bHbI UHTEJJIEKT:

o BIAJeTh CHOCO0AMH CaMOIPOBEPKH, CAMOKOHTPOJS IIpolecca M pe3yibTara
peleHuss MaTeMaTUYeCcKOM 3a1auu;

o MPEABUIETh TPYIHOCTH, KOTOPhIE MOTYT BOSHUKHYTb IIPH PELICHUU 3a/1a4U, BHOCUTD
KOPPEKTUBBI B IEATEIbHOCTh HA OCHOBE HOBBIX O0OCTOSITENIBCTB, HAlGHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEW;



. OLICHHBAaThb COOTBETCTBHE peE3yJlbTaTa [JEATEIbHOCTH IIOCTABJICHHOM LN U
YCIIOBUSIM, OOBSCHATh MPUYMHBI JOCTUKEHHS HIIH HEAOCTY)KEHHUS 11e]TH, HAaXOAUTh OIIHOKY, JaBaTh
OLIEHKY MTPUOOPETEHHOMY OIBITY.

INPEJMETHBIE PE3YJIBTATBI

K koniy oOydenuss B 7 KJjacce OOydalomMiics TOMYYUT CIEAYIOIIHE TpeaIMeTHbIe
pE3yNbTaThI:

Yucsia v BHIYUCTCHUSA

BeimonHsATh, couerass yCTHbIE W IUCbMEHHBIE NPHEMBI, apu(pMETHUYECKHe IEHCTBHI C
pPalMOHAILHBIMU YU CJIAMH.

HaxonuTe 3Ha4YeHHMsS YHCIOBBIX BBIPAKEHHMH, MPUMEHATH Pa3HOOOpA3HbIE CHOCOOBI U
OpUEMBbI  BBIYMCIEHUS 3HAYEHMH JpOOHBIX BBIPAKEHUH, COAEpPXKAIIMX OOBIKHOBEHHBIE W
JECSITUYHBIE IPOOH.

[lepexomuTh OT omgHOW (QOPMBI 3aMHMCHU YUCEN K APYroi (mpeoOpa3oBbIBaTh ECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YaCTHOCTH B OECKOHEYHYIO
JNECSITUYHYIO IPOOB).

CpaBHMBATh U YIIOPSI0YMBATh palliOHAIbHbBIE YU CIIA.

OKpyrisiTh yncnIa.

BbINONHATS NPUKUIKY U OLIEHKY pe3yjibTaTa BBIYMCIICHUW, OLIEHKY 3HAUYEHUN YUCIOBBIX
BbIPa)KEHUN. BBINONHATH 1EHCTBUS CO CTENEHSIMH C HATypaJbHBIMH MIOKa3aTesIMU.

[IpuMeHsATh NPU3HAKH 1€JIMMOCTH, PA3JI0KEHNE HA MHOKUTENIM HATyPaJIbHbIX YU CEN.

PemaTe NpakTUKO-OPUEHTUPOBAHHBIE 3aJauM, CBS3aHHbIE C OTHOLIEHUWEM BEJIUYMH,
IIPOIIOPLIMOHAIILHOCTBIO BEJIMYUH, IIPOLEHTAMHU, HHTEPIIPETUPOBATh PE3yJbTaThl PEIICHUS 3a7a4 C
y4€TOM OrpaHUYEHUH, CBI3aHHBIX CO CBOMCTBAMH PacCMATPUBAEMBIX OOBEKTOB.

AuredOpanvecKkue BbIpasKeHUs

Hcnonp3oBaTh anredpandeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, TPUMEHATh €€ B IpoIecce
OCBOEHUS y4eOHOro MaTepuana.

HaxonuTtsb 3HaueHMs1 OyKBEHHBIX BBIPAXKEHHH MPH 3a/1aHHBIX 3HAUYEHUSAX ITePEMEHHbIX.

BrimonHsaTe mpeoOpa3zoBaHus IEJIOT0 BhIPAXKEHHUS] B MHOT'OUYJICH NMPHUBEICHHEM IOJ00HBIX
CllaraeMbIX, PaCKPBITHEM CKOOOK.

BbINONHAT yYMHOXKEHUE OJHOWIEHa Ha MHOIOYJIEH M MHOIO4JIEHAa Ha MHOI'OYIEH,
IPUMEHSTH (POPMYJIbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcylecTBIATh Pa3ioKEHUE MHOTOYJIEHOB HAa MHOXHUTEIM C IIOMOILIBIO BBIHECEHUS 3a
CKOOKHM O0IIEero MHOXHUTENs, TPYHNIUPOBKHU ClaraeMblX, MpUMEHEHUs (opMyl COKpAIIEHHOTO
YMHOKEHHUS.

[Tpumensats mnpeoOpa3zoBaHUS MHOTOYJIEHOB Ui PELICHHWs pa3lIW4yHbIX 3aJad U3
MaTeMaTUKH, CMEKHBIX [IPEAMETOB, U3 pealbHOU MPAKTUKHU.

Hcnonbp3oBaTh CBOWCTBA CTENEHEH C HaTypajbHBIMU MOKa3aTeIsIMU Ul MpeoOpa3oBaHUs
BBIPAJKECHUI.

YpaBHeHus 1 HEPaBEeHCTBA

Pematp nuHENMHBbIE ypaBHEHUS C OAHOW IEPEMEHHOM, NPHUMEHsSS IpaBWJa IEPEXoaa OT
HCXOJHOTO YPaBHEHMS K PABHOCWIBHOMY eMy. [IpoBepsTh, SBIISIETCS JIM YK CII0 KOPHEM ypaBHEHMUS.

[TpumeHnaTh rpaduuecKue METOABI IPU PELIEHUH JIMHEHHBIX YPaBHEHUH U UX CUCTEM.



[TonOupaTe MpUMEpHI Map YUCE, SIBISIOMIUXCS PEIICHUEM JMHEHHOTrO YpaBHEHUS C IBYMS
MepeMEHHBIMH.

Ctpouts B KOOPAMHATHOM IUIOCKOCTM TIpauK JIMHEHHOro ypaBHEHUS C JBYMS
NepeMEHHBIMH, TTOJIB3YSICh TPaQUKOM, MPUBOIUTH TPUMEPHI PEIICHHS YPAaBHEHHUS.

PemaTtp cuctembl ABYX JMHEMHBIX ypaBHEHHH C JBYMs MEPEMEHHBIMH, B TOM YHCIE
rpaduyecku.

CocraBnsTh W peuiaTb JMHEMHOE YpaBHEHUE MM CHUCTEMY JIMHEWHBIX YpPaBHEHUU IO
YCIIOBHUIO 3aJa4¥, WHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/aud MOJy4YCHHBIN
pe3yJbTar.

DOyHKIMHA

N300paxkatb Ha  KOOPAWHATHOW NPSIMOW  TOYKHU, COOTBETCTBYIOIIME  3aJIaHHBIM
KOOpJMHATaM, Jy4Yd, OTpPE3KH, MHTEpBajlbl, 3alHUCbIBATh YHWCJIOBBIE MPOMEKYTKH Ha
anre0panvyeckoM s3bIKe.

OTMeyaTh B KOOPAMHATHOM TIUIOCKOCTH TOYKH 10 3aJaHHBIM KOOpPJAWHATaM, CTPOUTH
rpaduku TUHEHHbIX QyHKIUNA. CTpOUTh rpaguk QyHKIUHN Y = [X|.

OnuchIBaTh ¢ MOMOIMIBIO (PYHKIIMI U3BECTHBIE 3aBUCUMOCTH MEXY BETMYHHAMU: CKOPOCTb,
BpeMsi, pacCTOSHUE, LIEHa, KOIMYECTBO, CTOMMOCTb, TPOMU3BOJUT €IbHOCTh, BpeMs, 00bEM paboTHI.

HaxonuThk 3HaueHre PyHKIUHU 110 3HAYCHUIO €€ apryMeHTa.

[Tonumaths rpaduueckuii Crocod MpejcTaBiaeHUS W aHanM3a WHGOPMAIUU, W3BIEKATh H
MHTEePIPETUPOBATh HH(OPMAINIO U3 TPpaUKOB pEabHBIX MPOI[ECCOB U 3aBUCHMOCTEH.

K koHmy oOydenus B 8 KJjacce oOydYarOmUHCS TMOJYYUT CIACAYIOIIME IPEIMETHBIC
pe3ybTaThl:

Yucsia v BHIYUCTCHUSA

Hcnonb30BaTh HauyajgbHbIE MPEACTABICHUS O MHOMECTBE JACHCTBUTEIBHBIX YMCEN IS
CpaBHEHUS, OKpYIJIEHHUS M BBIYMCIEHUHN, H300pakaTb JEHCTBUTENbHBIE YHUCJIA TOYKAMU Ha
KOOPJAUHATHOM MPSIMOK.

[TpumMeHsTH MOHATHE apu(PMETUIECKOTO KBAPATHOTO KOPHS, HAXOAWTh KBaIpaTHbIC KOPHH,
UCIOJIb3YSI TPU HEOOXOAMMOCTH KaJlbKYJSATOP, BBINOJIHATH MPEOOPA30BaHMS BBIPAKECHUH,
coJepKalIruX KBaJApaTHbIE KOPHU, UCIIOIb3Ys CBOMCTBA KOPHE.

Hcnonp3oBaTh 3amucy OOJBIIMX M MalbIX YHCENI C IMOMOIIBIO JAECITUYHBIX IpoOeil u
creneneit uucina 10.

AaredpanyecKkue BbIpasKeHUs

[IpuMeHAT, TOHSTHE CTENEHH C LEeJIbIM II0Ka3aTeleM, BBINOJIHATh MPEoOpa30OBaAHUS
BBIPAKEHUH, COlepKalUX CTEIEHU C LEJIbIM [10Ka3aTENIEeM.

BBIMONHATE TOXKIECTBEHHBIE MMPEOOPa30BaHMS pAIMOHATBHBIX BBIPAKEHUN Ha OCHOBE
MpaBUJI ICUCTBUN HaJ MHOTOUYJICHAMH U alreOpanvdecKiuMH JpOOsSMH.

PackiianpiBaTh KBaJpaTHBIN TPEXUIIEH HA MHOXKHUTEINH.

[IpumensTs NpeoOpa3oBaHMsl BhIpAXKEHUMN JJIs PEIICHUs pa3IMYHBIX 33]lay U3 MAaTEMaTUKH,
CMEXHBIX IIPEIMETOB, U3 peajbHON MPaKTHKU.

YpaBHeHHsI U HEPABEHCTBA

PemaTp nuHelHble, KBaJApaTHbIE YPAaBHEHUSI U pallMOHAJbHbIE YpPaBHEHUS, CBOISLIMECS K
HUM, CHCTEMBI IBYX YPaBHEHUU C JBYMS TTE€PEMEHHBIMH.



IIpoBOoauTE mpoOCTEHIINE UCCAEA0BaHUS YPAaBHEHUW U CHCTEM YpPaBHEHMiI, B TOM YHUCIE C
IpUMEHEHUEeM TpaduyecKux MpeAcTaBieHul (ycTaHABIMBATh, UMEET JIU YPaBHEHHE WM cCUCTEMa
YpaBHEHUI pELIeHUs], €CIIU UMEET, TO CKOJIBKO, U ITPOYEE).

[lepexomuTh OT cioBecHOM (OPMYIMPOBKM 3adauud K e€ anreOpandyeckoid MOJeNu C
IIOMOIIIBIO COCTABJIEHUSI YPaBHEHUS MM CUCTEMBl YPaBHEHUM, HHTEPIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3aJa4y MOJIy4YEHHBIN pe3yJIbTarT.

ITpuMeHATh CBOWMCTBA YMCIOBBIX HEPABEHCTB JUIsl CPABHEHMS, OLEHKH, peLIaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOW TEPEMEHHOW M WX CHCTEMBI, JaBaTh TIpaUUEcKyl0 HIUTIOCTPALUIO
MHOKECTBA PELICHNU HEPaBEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIIMHA

[ToHnMaTh ¥ MCHoNB30BaTh (QYHKIMOHAIbHBIEC MOHATUSA U A3BIK (TEPMUHBI, CUMBOJINYECKH €
0003Hau€HUA), ONpENesATh 3HaUeHuEe (PYHKLIMHU M0 3HAYEHHIO apryMEHTa, OIpeleisTh CBOMCTBA
¢yHkuuu no e€ rpaduky.

CrpouTts rpauku 3j1eMeHTapHbIX QyHKIUN BUAA:

y=kix,y=x2,y=x3y=[x,y= VX, ONHCHIBATH CBOMCTBA YHCIOBOI ¢byHKuMM 1o eé
rpaduky.

K koHmy oOydenus B 9 kiacce oOydarolMiicss MNOJYYUT CJEAYIOLIUME HpPEIMETHbIE
pe3yJIbTaThl:

Yuciia v BBIYUCTICHUS

CpaBHUBATh U yHOPSAA0YUBATh PALMOHAIBHBIE U UPPALIMOHAIBHBIE YNCIIA.

BeimonHaTe apupmernyeckue NEWCTBUS C PAallMOHAIBHBIMU YHCIAMM, COYETas YCTHbBIE U
MUCbMEHHBIE MPUEMBI, BBINOIHITH BBIYUCIECHUS ¢ UPPALIMOHAIBHBIMY YU CIIaMH.

HaxonuTh 3HaueHMsI CTENEHEW C LENbIMM MOKA3aTeNsIMU U KOPHEH, BBIYMCIATH 3HAYCHUS
YU CIOBBIX BBIPAYKEHU.

OKpyriaTh JEHCTBUTEIbHBIE 4YHCIA, BBINOJIHATH IPUKUIKY pe3yJbTaTa BBIYUCICHUH,
OLICHKY YU CIIOBBIX BBIPAKCHUM.

YpaBHeHus U HEpaBeHCTBA

Pemats nuHelHbIE U KBalpaTHbIE YpaBHEHUS, ypaBHEHU, CBOASAIINECS K HUM, IPOCTEHIIN E
JIpOoOHO-palliOHAIbHBIE YPAaBHEHUS.

Pemate cucreMbl IBYX JIMHEHHBIX YPAaBHEHHMH C ByMs IIEPEMEHHBIMU U CHUCTEMBI [BYX
YPaBHEHUH, B KOTOPBIX OJIHO YPaBHEHHE HE SABJIACTCS JIMHEHHBIM.

PemaTh TekcToBble 3ajauM aJreOpandeckuM CHOCOOOM C IOMOUIbIO COCTaBJICHUS
YPaBHEHUS WIN CUCTEMBI IBYX YPaBHEHHI C ABYMs 1€PEMEHHBIMU.

ITpoBonuTe mpocTellne uccieqoBaHusl yPaBHEHUN U CUCTEM ypPaBHEHMM, B TOM 4YMCIIE C
IPUMEHEHUEM TpaUUecKUX MpPeICcTaBlIeHUN (ycTaHaBIMBATh, UMEET JIM ypaBHEHHE WM CHUCTEMa
YPaBHEHUI PELIEHMUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

Pemate JMHElHBIE HEpPaBEHCTBA, KBAJpAaTHbIE HEPABEHCTBA, H300pakaThb pELICHHE
HEPaBEHCTB Ha YMCJIOBOH NPSAMOM, 3alIMChIBATH PEILIEHUE C TOMOLIBIO CUMBOJIOB.

Pemath cucTeMbl JIMHEMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIKOYAIOIINE KBAaIPAaTHOE
HEpaBEHCTBO, M300pa)kaThb peEIIEHHE CHUCTEMBbl HEPAaBEHCTB HA YWCIIOBOM MPSMOM, 3amHCHIBAThH
PEILIEHKE C TOMOIIBI CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PEIIEHUH Pa3JIMYHBIX 3a/1a4.

DOYyHKUHMH



Pacno3naBaTh yHKIMM W3Y4EHHBIX BU0B. [loKa3pIBaTh cXeMaTHUECKU PACIOJIOKEHUE Ha
KOOpJMHATHOM T10cKoCcTH rpadukoB GyHKIUM BUAa: y = kx, y = kx + b, y = k/x, y = ax2 + bx + ¢,
y=x3,y= \/x, y = |x|, B 3aBucumocTH OT 3HaueHH# KO3()HUIMEHTOB, OMUCHIBATH CBOMCTBA
GyHKIMA.

Crpouth M H300pa’kaTh CXEMaTHYECKU TpaUKH KBAaIPATUYHBIX (YHKLIWH, ONUCHIBATH
CBOICTBA KBaIPATHYHBIX (QYHKIIHH 1O X TpaduKam.

PacriozHaBaTh KBaJpaTUYHYIO (QYHKIUIO 110 opMyJIe, IPUBOAUTH IPUMEPHI KBaIPATHYHBIX
(GyHKUMI U3 peabHOM KU3HU, (PU3UKH, TE€OMETPHH.

YucaoBble NOCT€A0BATEILHOCTH U POTPecCHH

PacrioznaBaTh apu(METHYECKYI0 W T€OMETPUYECKYI0 MPOTPECCHU IMPHU Pa3HBIX Crocodax
3a/laHusl.

BbINOMHATS BBIYMCIEHUS C MCIONb30BAHMEM (OPMYJIT N-ro 4jeHa apu@MeTHYECKOW u
T€OMETPUYECKON POrPECCU, CYMMBI IIEPBBIX N YJICHOB.

N300paxath 4IeHbI 10CIE0BATEILHOCTH TOUKAMU Ha KOOPIMHATHON MIIOCKOCTH.

Pemath 3agauu, cBsI3aHHBIE C YMCIIOBBIMU IOCIEI0BATENbHOCTIMHI, B TOM YHCIIE 3a/1a4y U3
peasibHOM KU3HU (C UCII0JIB30BAHUEM KAJIbKYJIATOPA, HU(PPOBBIX TEXHOIOT ).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KosnuecTrBo yacos JIEKTPOHHBbIE
HaumeHoBaHue pa3aesoB H TeM
Ne n/n Kontpoabnbie | Ilpakrtudeckue | (Uu(ppoBbie)
IporpaMmal Bcecero
padoThI padoThI o0pa3oBaTeJIbHbIE
pecypchbl
| Yucna u BeIYKCIEHHS. ParioHanbHbIC 75 | bubmioreka [IOK
qucia https://m.edsoo.ru/7f415b90
bu6moreka [JOK
2 Anre0 27 1
AT COPAITICCIIE BRIPAREHI https://m.edso0.ru/7£415b90
3 VYpaBHEHHS B HEPABEHCTBA 20 1 butmmorexa [IOK
P P https://m.edsoo.ru/7f415b90
bubmoreka IJOK
4 K .D 24 1
OOPAMHATEL W rpauic. DysKui https://m.edsoo.ru/7£415b90
bu6moreka [JOK
5 IT 000 6 1
OBTOPEHIE I ODODIICHHE https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
I[TPOTPAMME
8 KUIIACC
KoauuecTBO 4acos DJIeKTPOHHbIE
Ne n/mm HaunMeHoBaHue pa3iesioB U TeM (uudposbie)
Bcero Konrpoasbnsie | Ilpakruueckue
MPorpaMmabl oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchbl
1 Yucia cie Ksaapa € KO 15 buomiorexa LIOK
Hcla ¥ BeruucieHus. K THBI HH
AP p https://m.edsoo.ru/7f417af8
) Yucna u Beraucnenus. CTEIeHb C IIeIbIM 7 bub6morexa IJOK

I1oKa3aTeciIeM

https://m.edsoo.ru/71417af8



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

3 Anre0panvecKue BEIPaKCHUS. 5 | bubmmoreka [{OK
KBanpaTtubrit Tpéxunex https://m.edsoo.ru/71417af8
4 Anre0panvecKue BEIPaKCHUS. 15 | bubmoreka [JOK
Anrebpaundeckas 1po0b https://m.edsoo.ru/7{417af8
5 YpaBHeHUs U HepaBeHCTBa. KBaapaTHbie 15 | bu6motexa [IOK
YpaBHEHHUS https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 13 bubmmoreka [IOK
ypaBHEHUI https://m.edsoo.ru/7f417af8
bubmoreka [IOK
7 VYpaBHeHus u HepaBeHcTBA. HepaBeHcTBa 12 1 hitps://m.edsoo.ru/7417af8
8 Oyakuuu. OCHOBHBIC MTOHSITHUS 5 bubmorexa HOK
https://m.edsoo.ru/7f417af8
bubmmoreka [{OK
? Py, Hicnosie Gyrits ? https://m.edS(I)_E).ru/7f4l7af8
bubmmoreka [IOK
10 Howtopetiite it obouierite 6 ! httgs://(;n.eedsi(.)ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 5 0
I[TPOTPAMME
9 KUIIACC
Koan4yecTBo 4yacoB DJIeKTPOHHBIE
Ne ni/m Hamveropartie pasxenos i rem Konrpoabnbie | Ilpakruueckue | (UuppoBbIe)
NporpaMmel Bceero padoTbI padoThbI oOpa3oBareJibHbIE
pecypcsbl
| Yucna u BeruuciaeHus. JlelicTBUTeNbHbIE 9 bubmoreka IJOK
qucna https://m.edsoo.ru/7f419d08
2 VYpaBHEHUS U HEPABEHCTBA. YPABHEHUS C 14 1 bubmuotexa LIOK



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f419d08

OJTHOW ITepeMEeHH oIt https://m.edsoo.ru/7f419d08

3 VpaBHeHus u HepaBeHCTBA. CHCTEMBI 14 bubmmorexa [IOK
YpaBHEHHI https://m.edsoo.ru/7f419d08

4 YpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 BuGmmorexa LIOK
https://m.edsoo.ru/7f419d08

bu6mmoreka [JOK
. Gyt 16 https://m.edscl)f).ru/7f419d08

6 YucnoBEIE ITOCIIEIOBATEIILHOCTU 15 bubmmorexa TIOK
https://m.edsoo.ru/7f419d08

7 [ToBTOpEeHue, 0000IICHHE, CHCTEMATH3AITUS 18 bu6moreka [JOK
3HAHUHU https://m.edsoo.ru/7f419d08

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102



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

ITOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KoanuecrBo
Ne i/t Tema ypoka 4ACOB
Bcero
1 [ToBTOpenue kypca "Marematuka 6" 1
2 PanmoHnainpHBIE YK CIIa 1
3 PanimonanbHbie yncna 1
4 YuciioBble BBIpaKEHUS 1
5 BripaxeHnus ¢ nepeMeHHbIMH. 1
6 BeIpaskeHus ¢ NepeMEeHHBIMU 1
7 CpaBHeHHUE 3HaUYCHUN BhIpaxkeHu. [IpeoOpa3oBaHue BhIPaKCHUM. 1
8 CpaBHEHUE 3HAYEHUN BBIPAKCHUI 1
9 CBoiicTBa neificTBHUI HaJ YUCIaMU 1
10 CBoiicTBa I CTBUI HaJ YUCIAMHU 1
11 ToxnaectBa. ToxaecTBEHHBIE TPe0oOpa30BaHUS BhIPAKECHUN 1
12 ToxnecrBa. ToxxaecTBeHHBIE TTPe0Opa3OBaAHMS. 1
13 KonTponbHaas padora Nel "Uucna u Beipakenus. [IpeodpazoBanue 1
BbIpa)KEeHUH. "
14 YpaBHEHUS U €r0 KOPHU 1
15 JInHeliHOe ypaBHEHUE C OAHOW MEPEMEHHON 1
16 JIuneliHOE ypaBHEHUE C OAHOW MEepPEMEHHOM 1
17 Pewrenue 3a1au ¢ mOMONIBIO ypaBHEHUI 1
18 Pemenue 3a1a4 ¢ NOMOIIBIO YpaBHEHUI 1
19 Dopmyib 1
20 VYpaBHEHUS C OHON MEPEMEHHOM. 1
21 KontponpHas pabora Ne2 "VpaBHeHus ¢ ogHON IepeMeHHOn" 1
22 UucnoBbie MPOMEKYTKH 1
23 Yro takoe QyHKIUSA 1
24 Brruucnenue 3HaueHui GyHKIUU 110 hopMyJie 1
25 I'padux pyHKIUN 1
26 I'paduk pyHKIIMMA 1
27 [TpsiMast pONOPLUOHAIBHOCTD U €€ rpapuK 1
28 [Ipsimast TpOMOPIIMOHAILHOCTD U €€ rpaduk 1
29 Jluneiinas ¢QyHkius u ee rpaduk 1
30 Jlunetinas QyHKIMS U ee rpaduk 1
31 3HaueHue PyHKUINN HECKOIBKUMH (OopMyIaMu 1
32 3HayeHne GyHKINH HECKOJIBKUMH (OpMYyIaMu 1




33 KonTponbHas padora Ne3 "Oynkiun" 1
34 Onpenenenue CTENEHU ¢ HaTypajibHbIM ITOKa3aTelIeM 1
35 YMHOXEHHE U AeeHUE CTEIIeHEeH 1
36 VYpaBHEHUE U IeJICHUE CTENEHEN 1
37 Bo3Benenue B cTereHb NPOU3BENEHUS U CTEIIEHU 1
38 Bo3BezneHue B cTeneHb NPOU3BEACHUS U CTEIEHU 1
39 OaHOUJIEH U €0 CTaHAAPTHBIN BU 1
40 YMHOXeHre oJHOWIeHOB. Bo3BeneHe oJHOYJIEHOB B CTEIIEHb. 1
41 ®Oynkuus y=x2 u ee rpaduk 1
42 Oynkusa y=x3 u ee rpaduk 1
43 O pOCTHIX U COCTABHBIX YHCIIAX 1
44 KonTtponbsHas padora Ned "Crenensb u ee cBoiictBa. OTHOUYICHB!" 1
45 MHOrouJieH 1 ero CTaHJ1apTHHIA BHU]I 1
46 MHOrouJieH 1 ero CTaHJ1apTHHINA BHU]I 1
47 CnokeHye ¥ BBIYMTaHUE MHOT'OYJICHOB 1
48 CrnoxxeHre 1 BEIYHTaHUE MHOTOUJICHOB 1
49 YMHOXKEHHE OJHOYIIeHA HA MHOTOUYJICH 1
50 VYMHOXKEHHE OJHOWICHA Ha MHOTO4YJICH 1
51 VYMHOXKEHHE OTHOYICHA HA MHOTOYJICH 1
52 BrineceHue 00IIero MHOKHUTEIIA 38 CKOOKU 1
53 BriHeceHue 00111ero MHOKHUTEIIS 32 CKOOKHU 1
54 BriHeceHue 0011ero MHOXKUTEIS 38 CKOOKH 1
55 KonTtponpHas pabora Ne5 "Cymma 1 pa3HOCTH MHOTOUJIEHOB. |
ITpon3BeneHne MHOro4JIeHa U OAHOWIEeHA"
56 VYMHOKEHHEe MHOT'04JIeHa Ha MHOT' O4JICH 1
57 YMHOXEHHE MHOT' 04YJIeHA Ha MHOT O4JICH 1
58 PazyioxxeHne MHOTOYJIeHa Ha MHOKHTEIIM CITIOCOOOM T'PYIIITUPOBKH 1
59 PaznoxeHue MHOro4sieHa Ha MHO>KMTEIH CIIOCOOOM IpYHIIUPOBKH 1
60 JlemeHue ¢ ocTaTKOM 1
61 Jlemenue ¢ ocTaTKoOM 1
62 KonTponbHas padora Ne6 "IIpousBeneHre MHOTOYICHOB" 1
63 Bo3Beznenune B kBaipaT ¥ B Ky0 CYMMBI U Pa3HOCTH JIBYX 1
BBIPKEHU N
64 Bo3BezncHue B KBaipaT M B KyO CYMMBI U Pa3HOCTH JIBYX |
BBIpXKEHU
65 PaznoxeHne Ha MHOKUTEIH C ITOMOIIBI0 (PopMyIT KBaapaTa |
CYMMBI U KBaJJpaTa pa3HOCTH
66 PaznoxeHne Ha MHOXKHUTEINH C MTOMOIIBI0 (hopMyIT KBaapaTa 1




CyMMBI U KBaJpaTa pa3HOCTH

PaznoxxeHue Ha MHOXKHTENH € IOMOLIBIO (POPMYIT KBaJpaTa

67 CYMMBI U KBaJjpaTa pa3HOCTH !
68 YMHOXEHHUE pa3HOCTU JBYX BBIPAKEHUHN HA UX CYMMY 1
69 YMHOXXEHHE pa3HOCTH JABYX BBIPAXKEHHUI HA UX CYMMY 1
70 Pasznoxxenue pa3HoCTH KBaIpaTOB HA MHOXKHUTEIN 1
71 Paznoxenune pazHOCTH KBaJpaTOB HA MHOXKHUTEIIN 1
72 PaznokeHne Ha MHOKUTEIN CyMMBbI M pa3HOCTH KyOOB 1
73 KontponeHas pabora Ne7 "KBagpat cyMMbI U KBaJpaT pa3HOCTH. |
PazHocts kBagpaToB. CymMMa U pa3HOCTh KyOOB.
74 [IpeoOpazoBaHue 1EIOr0 BHIPAKEHUS B MHOTOUJIEH 1
75 [Ipeo6GpazoBaHue 1ETOT0 BRIPAXKEHUS B MHOTOUJICH 1
76 [TpumMeHeHue pa3IuYHbIX CIIOCOOOB IS pa3I0KEHHS Ha |
MHOXXHTEIN
77 [TpuMeHeHue pa3IudHbIX CIIOCOOOB Il pa3IoKeHHs Ha |
MHOKHUTEIN
78 Bo3Benenue nBydiieHa B CTEIIEHb 1
79 Bo3Benenue nBydiieHa B CTEIIEHb 1
80 KonTpomnbHas padora Ne8 "IIpeoOpazoBaHume 1EJbIX BRIpaKEeHUH" 1
81 JInneiiHbple ypaBHEHHUS C ABYMS I€pEMEHHBIMU 1
82 ['paduk MMHEWHOTO YpaBHEHHSI C IBYMSI IEPEMEHHBIMHU 1
83 I'paduk MMHEHHOr0 ypaBHEHHUsI C JBYMsI IEpEMEHHBIMU 1
84 Cucrembl TMHENHBIX YpaBHEHUH C IByMS IEPEMEHHBIMU 1
85 CucTeMbl TMHEHHBIX YpaBHEHUH C IByMsI IepeMEeHHBIMU 1
86 Cnoco6 moacTaHOBKH 1
87 Cr1oco0 1moaCTaHOBKH 1
88 Crioco0 nmoacraHoBKU 1
89 Criocob cnoxxeHust 1
90 Criocob cnoxxeHust 1
91 Pemenue 3a1au ¢ mOMOIIBIO CHCTEM ypaBHEHUM 1
92 Pemenue 3a1a4 ¢ NOMOIIBIO CUCTEM YPaBHEHUN 1
93 JIuHeliHble HEPABEHCTBA C ABYMs IIEPEMEHHBIMU U UX CUCTEMBI. 1
94 JIuneiiHbple HEpaBEHCTBA C IBYMsI IEPEMEHHBIMU U UX CUCTEMBI 1
95 KonTtponsnas padora Ne 9 "Cuctembl TUHEHHBIX ypaBHEHUI" 1
96 IToBTOpenune. JInneitHble ypaBHEHUS C OTHOW MTEPEMEHHOMN 1
97 [ToBTopenue. JIuneitnas GyHKIUS U ee rpaduk 1
98 [ToBTOpenue. CTeneHs U ee CBOMCTBA 1
99 [ToBTOpenue. OgHOUIEHBI 1




100 [ToBTOpenne. MHOr O4JICHBI. 1
101 IToBTOpeHne. @opMyIIbl COKPALIEHHOTO YMHOXEHUS 1
102 [ToBTOopenue. Cuctembl JIMHEUHBIX YPaBHEHUH 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
8 KIIACC
KoanuecrBo
Ne i/ Tema ypoka
4acoB
Bcero
1 KBanpaTHblil KOpeHb U3 YK cia 1
2 ITonatue 06 uppaoOHaIbHOM YHCIIE 1
3 Jecstuynble TpUOIMKEHUS UPPALIUOHATBHBIX YUCET 1
4 Jecstnunble NpuOIMKEHUS UPpaLlMOHAIbHBIX YUCEI 1
5 JlecTBUTEIbHBIC YHCIIA 1
6 CpaBHEHHE NEHCTBUTEIBHBIX YUCET 1
7 CpaBHeHUE NEWCTBUTEIbHBIX YHCET 1
8 ApudmeTrueckuil KBaJIpaTHbII KOpPEHb 1
9 VpaBHeHue BUIa X* = a 1
10 CaoiicTBa apr(hMeTHUECKUX KBaPaTHBIX KOPHEN 1
11 CaoiicTBa apu(pMeTHIECKUX KBaIPATHBIX KOPHEH 1
12 [Ipeobpa3zoBaHre YUCTOBBIX BBIPAXKEHUHN, COEPIKAIINX |
KBaJpaTHbIE KOPHU
13 [Tpeo6Gpa3oBaHme YHCIOBBIX BBIPAYKEHHH, COACPIKAIINX |
KBaJpaTHbIEC KOPHU
14 [Ipeobpa3zoBaHre YUCTOBBIX BBIPAXKECHUN, COMCPKAIINX |
KBaJpaTHbIE KOPHU
15 [TpeoOpazoBaHue YNCIOBBIX BBIPAXKEHUH, COAECPIKALIX |
KBaJpaTHbIE KOPHU
16 CreleHs ¢ [eJIbIM 10Ka3aTelIeM 1
CrangaptHas 3anuch yucia. Pazmepsl 00bEKTOB OKPYKAIOIIETr o
17 Mupa (OT JIEMEHTAPHBIX YACTHI] 10 KOCMHYECKIX OOHEKTOB), 1
JUTUTENIBHOCTB TIPOIIECCOB B OKPYIKAIOIIEM MHUPE
18 CBolicTBa CTENEHU C LIEJIBIM [IOKa3aTeIEM 1
19 CBolicTBa CTENEHU C LIEJIBIM [IOKa3aTeIEM 1
20 CBoOliCTBA CTENEHN C LEIBbIM I10KA3aTEIEM 1
21 CBolicTBa CTENEHHU C LIENbIM ITOKa3aTeIeM 1
22 CBOICTBA CTENEHN C LEIbIM I10KA3aTEIEM 1
23 KBanpaTHslil TpéxuneH 1




24 KBanpaTtHblil TpéxuneH 1

25 Pa3iioxxeHune KkBapaTHOro TPEXWJIEHA HA MHOXKHUTEIH 1

26 PaznoxxeHue KkBagpaTHOTO TPEXUJICHA HA MHOXKUTEIN 1

7 KonrtponeHas pabora no remam "KBagpatHbeie kopHu. CTeneHH. |
KBagpatHslii Tpexdien"

28 Anrebpanyeckas 1po0b 1

29 JlomycTrMble 3HaU€HUs TEPEMEHHBIX, BXOASAIINX B :
anreOpanyvecKkue BbIpaK eHUs

30 JlomycTrMble 3HAUE€HUS TEPEMEHHBIX, BXOSIINX B :
anreOpanvecKkue BbIpaKeHHs

31 OcHOBHOE CBOWCTBO anredpanyeckoil 1podu 1

32 CoxkpanieHue apoodeit 1

33 Coxkpamienue npobeit 1

34 CoxkpanieHue apoodeit 1

35 CrnoxeHue, BBIUUTAaHUE, YMHOXKEHHUE U JIEJIEHNE aJreOpandyeckux |
npo0eit

36 CrnoxeHue, BBIYUTAHUE, YMHOXKEHUE U JIEIICHUE aTreOpandeckux 1
npobeii

37 CrnoxeHue, BBIUUTAaHUE, YMHOXKEHUE U JIeJICHUE alredpandeckux |
npo0eit

38 CnoxxeHue, BBIUUTaHNUE, YMHOKCHUE U JCTICHUE aJIre0pandeckux |
npobeii

39 [TpeoOpazoBaHue BeIpaKeHUH, COAEpKAIIUX alredpandecKre :
Ipobu

40 [TpeoGpa3oBaHue BEIpAXKEHUH, COMEpKAIIUX aNredpandecKue |
Ipobu

41 [TpeoOpazoBaHue BeIpaXKEHUH, COAEpKAIIUX alredpaniecKre |
Ipobu

42 KontposnpHas paborta o reme "AnreOpanueckas 1poos" 1

43 KBanpaTHoe ypaBHeHuUe 1

44 Henonnoe kBagpaTHOE ypaBHEHUE 1

45 Henonnoe kBagpaTHOE ypaBHEHUE 1

46 dopmysia KOpHEN KBaJAPAaTHOTO yPaBHEHUS 1

47 dopmyiia KOpHEN KBaJApaTHOTO ypPaBHEHUS 1

48 dopmyJsia KOpHEH KBaJApaTHOTO ypPaBHEHUS 1

49 Teopema Buera 1

50 Teopema Buera 1

51 Peuienne ypaBHEHU, CBOISIIMXCS K KBaIPATHBIM 1

52 Pemenue ypaBHEHH, CBOASAIIMXCS K KBaJAPAaTHBIM 1




53 [IpocTeiimue 1poOHO-pallMOHAIbBHBIE YpABHEHUS 1
54 [Ipocreiimue poOdHO-palliOHATBHBIC YPABHEHUS 1
€IIEHUE TEKCTOBBIX 3a/]a4 C IOMOLIbIO KBAIPATHBIX yPaBHEHUN
55 P y 1
56 Pemenue TEKCTOBBIX 33/1a4 ¢ MOMOIIBIO KBAIPATHBIX YPAaBHEHUI 1
57 KonTtponwsHas pabora mo reme "KBanparHsie ypaBHeHUS" 1
53 JluneliHoe ypaBHEHHE C ABYMsI IEPEMEHHBIMHU, €ro rpaduk, :
MIPUMEPBI PEIIEHNS] YPABHEHUI B LIEJIBIX YUCIIAX

59 JluneliHoe ypaBHEHHE C ABYMsI IEPEMEHHBIMHU, €r0 I'paduk, |
MIPUMEPBI PEIIEHNS] YPABHEHUI B LIEJIBIX YUCIIAX

60 JluneliHoe ypaBHEHHE ¢ ABYMsI IEPEMEHHBIMHU, €0 I'paduk, |
IPUMEPBI PEILIEHUS YPABHEHUH B LIEJIBIX YHCIIAX

61 Pemenue cucteM IByX JTMHEWHBIX YPaBHEHUN C IByMs |
[IEpEMEHHBIMU

62 Pemenue cucrem AByX JTMHEMHBIX YPAaBHEHUM C IBYMs |
IepeMEHHbIMU

63 Pemenue cucteM OByX JTMHENHHBIX YPaBHEHUN C ABYMsI |
[IEPEMEHHBIMU

64 IIpumeps! peleHnst CHCTEM HEJIMHENHBIX YPABHEHUH C ABYMS |
1epeMEeHHbIMU

65 [IpuMepsl perieHus CUCTEM HEJIMHEWUHBIX YPABHEHUN C JBYMS |
[epEMEHHBIMU

66 I'paduueckast UHTEepHpeTaUs YpaBHEHUS C ABYMsI IEpeMEHHBIMU |
Y CHCTEM JIMHEHHBIX YpaBHEHUI C IByMs IIepeMEeHHBIMU

67 I'papuueckas nHTepIpeTanus ypaBHEHUs C ABYMsI IEPEMEHHBIMU |
Y CUCTEM JIMHEHHBIX YpPaBHEHUH C IBYMS I€PEMEHHBIMU

68 Pemenune TeKCTOBBIX 3a/1a4 € MOMOIIBIO CUCTEM YPaBHEHUI 1

69 Pemenune TEKCTOBBIX 3a/1a4 € IOMOILBIO CUCTEM YPaBHEHUN 1

y

70 Pemenne TeKCTOBBIX 3a/1a4 C TOMOIIBIO CUCTEM YPaBHEHUN 1

71 YuciioBble HEPAaBEHCTBA U UX CBOMCTBA 1

72 HucnoBbie HEPABEHCTBA U UX CBOMCTBA 1

73 HepaBeHCTBO ¢ 0AHOI epeMEeHHON 1

74 JIuneiiHbple HEpAaBEHCTBA C OJHOU IEPEMEHHON U UX pELICHUE 1

75 JluHelinble HEpaBEHCTBA C OJIHON MMEPEMEHHON U UX PEIIeHUe 1

76 JIuneiiHbple HEpaBEHCTBA C OJHOW NTEPEMEHHON U UX peLICHUE 1

77 CucreMbl TMHEWHBIX HEPABEHCTB € OJIHOM MEPEMEHHON U UX |
pellIeHue

73 CucreMbl TMHEWHBIX HEPABEHCTB € OJTHOM MEPEMEHHON U UX |
pelieHne

79 CucreMbl TMHENHBIX HEPABEHCTB C OJJHOW EPEMEHHOM U UX 1




pelieHue

N300paskeHne perieHuns: TMHEMHOTO HEPABEHCTBA M KX CUCTEM Ha

80 § Ny 1
YHCIIOBOM TPSIMOI

81 I/I306pa>i<veHHe peiueHI/m JTMHEWHOTr0 HEPABEHCTBA U MX CUCTEM Ha |
YHCIIOBOM MPAMOit

20 KonrtponeHas pabora no Temam "HepaBenctBa. Cucremsl |
ypaBHeHUI"

83 [Tonarue pyHKIUU 1

84 OO6nacTp onpeneneHust 1 MHOXECTBO 3HaAUCHUN (yHKINN 1

85 CriocoObI 3a1aHus PyHKIIHMA 1

86 I'padux pyHxIIMN 1

87 CpoticTBa (PyHKIIMHU, X OTOOpaKEHHE HA rpauKe 1

88 Yrenue u nocTpoeHue rpaukoB GyHKIUHA 1

89 [Tpumeps! rpadukoB GyHKINN, OTPaKaAIOIIUX PEATBbHBIE TPOLIECCHI 1

90 @OyHKIINY, OMUCHIBAIOIIAE IPSIMYIO U 00PATHYIO |
MIPOTIOPIIOHATIFHBIC 3aBUCUMOCTH, UX I'paQHUKu

91 'unepbomna 1

92 ['unepOomna 1

93 I'padux pyHKIUN Y = X3 1

94 I'paduk pynknum y = x? 1

95 OyHKIUN Uy =x%, y=x,y= VX, Y: [x|; Tpacduyeckoe pemeHue |
YpaBHEHUI U CHCTEM YpaBHEHHIA

96 @Oynkuuu y =x2, y = x>, y = VX, y = [X|; rpaduueckoe pemnienue :
YpPaBHEHHUU U CHCTEM YpPaBHEHUH

97 [ToBTOpEHNE OCHOBHBIX TOHSATHI U METOJIOB KYpcoB 7 U 8§ |
KJaccoB, 000011eHre 3HaHUHI

98 [ToBTOpEHNE OCHOBHBIX OHSITUN U METO0B KYpCcOB 7 U 8 |
KJIacCOB, 0000IIeHHe 3HAHUIH

99 [ToBTOpEHNE OCHOBHBIX MOHSTHII 1 METOAOB KYpCOB 7 U 8 |
KJaccoB, 000011IeHe 3HaAHUI

100 [ToBTOpEHNE OCHOBHBIX MOHITUN U METOAOB KYpcoB 7 U 8 |
KJaccoB, 000011IeHre 3HaAHUI

101 NroroBas koHTpoJbHas paboTa 1

102 [ToBTOpEHNE OCHOBHBIX MOHSTHII 1 METOAOB KYpCOB 7 U 8 |
KJaccoB, 000011IeHe 3HaAHUI

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




9 KJIACC

KoanuecrBo
Ne i/t Tema ypoka
4acoB
Bcero
1 PannonanbHble Yncia, UppalMOHAJbHBIC YU CIIA, KOHEUHBIE U |
OCCKOHCUHBIC ICCATUIHBIC APOOH
) MHOXEeCTBO JIeHCTBUTEIIHHBIX YHCEIT, 1S CTBUTEIbLHEIC UM CIa KaK |
OECKOHEUHBIE IECATUUHBIC APOOH
B3anmHO 0JHO3HAUYHOE COOTBETCTBUE MEX]Y MHOKECTBOM
3 JIEHCTBUTEILHBIX YUCET U MHOKECTBOM TOUYEK KOOPIMHATHOU 1
npAMOM
4 CpaBHeHUE NEeHCTBUTENBHBIX YUCET, apu(MEeTHUECKHIE 1EUCTBUS C |
JIECTBUTENLHBIMH YK CIIAMU
5 [TpubmmxEHHOE 3HaYEHUE BEINYMHBI, TOYHOCTH MPUOIMKCHHUS 1
6 OkpyriieHue 9rcen 1
7 OkpyrieHue yucen 1
8 IIpuknjka v OLEHKa pe3yIbTaTOB BBIYM CICHUN 1
9 IIpukuaka v OLEHKA Pe3yJbTaTOB BBIYMCICHUI 1
10 JIuneitHoe ypaBHeHue. Pemenue ypaBHEHMI, CBOIAIINXCS K 1
JIMHEWHBIM
1 JInnelinoe ypaBHeHue. Pelienue ypaBHeHNM, CBOASIIMXCS K |
JIMHENHBIM
12 KBanpatHoe ypaBHeHue. Pemienue ypaBHEHHH, CBOISIIUXCS K :
KBaJPaTHBIM
13 KBagpatHoe ypaBHeHue. PelieHne ypaBHEHUH, CBOISIIUXCS K |
KBaJPaTHBIM
14 bukBanpaTHbie ypaBHEHUS 1
15 bukBanpaTHble ypaBHEHUS 1
16 [Tpumeps! penieHus: ypaBHEHUH TPEThEN U YETBEPTOU CTETEHEN |
Pa3n0KEHUEM Ha MHOXHUTEIIN
17 [Tpumeps! pelieHus: ypaBHEHUN TPEThEN U YETBEPTOU CTEIEHEN |
pa3IoKeHUeM Ha MHOXKHUTEIU
18 Pemenue npobHO-panimoHaIbHBIX YPaBHEHUM 1
19 Pemmenue apoOHO-palinOHaTbHBIX YPaBHEHHH 1
20 PerieHne TeKCTOBBIX 3a/1a4 aaredpandeckuM METO10M 1
21 PerieHne TeKCTOBBIX 3a/1a4 anredpanvdeckuM METOI0M 1
22 Pemenue TeKCTOBBIX 3a/1a4 anre0pandecKuM METOI0M 1
23 KonTtponsHas pabora o reme "YpaBHEHUS C OTHON TIepeMeHHON" 1
24 VYpaBHeHUE C IBYMS IEPEMEHHBIMU U €ro rpaduk 1




25 YpaBHeHHUE ¢ ABYMS IEPEMEHHBIMH M €T0 rpaduk 1

26 Cucrema AByX JMHEHHBIX YPABHEHUH C IByMs IEPEMEHHBIMU U €€ |
pelieHne

27 Cucrema OByX JIMHEWHBIX YPaBHEHUH C JBYMs IEPEMEHHBIMU U €€ |
pelIeHue

73 Cucrema AByX JMHEHHBIX YPABHEHUH C IByMsI IEPEMEHHBIMU U €€ |
pelIeHue

29 Cucrema AByX JTUHEHHBIX YPABHEHUH C IByMsI IEPEMEHHBIMU U €€ :
pelieHne

30 Pemenue cucrem AByX ypaBHEHUH, OJHO U3 KOTOPBIX JUHEHHOE, a |
JIpyroe — BTOPOM CTEIIEHU

31 Pemenne cucteM JByX ypaBHEHUN, OIHO U3 KOTOPBIX JIMHEHHOE, a |
JIpyroe — BTOPOU CTENEHU

39 Pemenue cucrem AByX ypaBHEHUH, OJHO U3 KOTOPBIX JUHEHHOE, a |
JIpyroe — BTOPOM CTEIEHU

13 Pemenue cucteM JByX ypaBHEHUN, OHO U3 KOTOPBIX JIMHEHHOE, a |
JIpyroe — BTOPOM CTEIIEHU

34 I'paduueckast UHTEpIpeTALUs CUCTEMbI YPAaBHEHUM C ABYMSI 1
IIEpEMEHHBIMU

35 Perenne TeKCTOBBIX 3a/1a4 anredpanvdeckuM crocoooM 1

36 Pemmenue TeKCTOBBIX 3a/1a4 anre0pandecKuM CrocoOom 1

37 KonrtponsHas padora o reme "Cuctemsl ypaBHEeHH" 1

38 YuciioBble HEPAaBEHCTBA U UX CBOMCTBA 1

39 YucnoBble HEpaBEHCTBA M UX CBOMCTBA 1

40 JInHeliHbIe HEPABEHCTBA C OJHOW IIEPEMEHHOM U UX PELICHUE 1

41 JInneiiHbple HEPABEHCTBA C OJHOU ITEPEMEHHON U X PELICHUE 1

42 JInHeliHbIe HEpABEHCTBA C OJTHOW MEPEMEHHON M UX PEIICHHUE 1

43 CucreMbl TMHENHBIX HEPABEHCTB C OJHOW NEPEMEHHOM U UX |
pelIeHHe

44 CucreMbl TMHENHBIX HEPABEHCTB C OJHOW IEPEMEHHOMN U UX
pelIeHne !

45 CucreMbl TMHENHBIX HEPABEHCTB C OJHOW IEPEMEHHOMN U UX |
peleHue

46 KBagpaTHble HEpaBEHCTBA U UX PELICHUE 1

47 KBanpaTHbie HepaBEHCTBA U UX PELICHUE 1

48 KBagpaTHbIe HEpaBEHCTBA U UX PELICHUE 1

49 KBazpaTHbie HEpaBEHCTBA U UX PELIECHUE 1

50 KBagpaTHbIe HEpaBEHCTBA U UX pELICHUE 1

51 I'paduueckas nHTepIpeTanus HEPaBEHCTB U CUCTEM HEPAaBEHCTB C 1




JABYM:A IICPEMCHHBIMU

I'paduueckast nHTEpHpeTas HEPAaBEHCTB U CUCTEM HEPABEHCTB C

52 1
JBYMsI IT€pEMEHHBIMU

53 KonrtponsHas padora nmo reme "HepaBencrtna" 1

54 KBanpatnunas pyHkuus, e€ rpaduk u cBOWCTBa 1

55 KBanpatnunas ¢pyHkmwusi, e€ rpaduk U CBOWCTBA 1

56 KBanpatuunas pynkuus, e€ rpaduk u cBOWCTBa 1

57 ITapaGouia, KOOpAMHATHI BEPIIMHBI 1apadobl, OCb CUMMETPUU |
napadoIIbI

53 [TapaGoiia, KOOpAMHATHI BEPIIMHBI 1apadoJbl, OCb CHUMMETPUHI |
napaboJbl

59 [Tapa6o:na, KOOpAMHATEI BEPIIMHBI 1apa00Jibl, OCb CUMMETPUH |
napadoIIb

60 [TapaGoiia, KOOpAUHATHI BEPIIKHBI 1apadoJbl, OCb CHUMMETPUHI |
napabobl

61 [Tapa6o:na, KOOpAMHATHI BEPIIMHBI 1apad0Jibl, OCb CUMMETPUH |
napadoIIbI

2 [TapaGoia, KOOpAUHATHI BEPIIMHBI 1apadoJbl, OCb CHMMETPUHI |
napaboIbI

63 I'padukn pynxumii: y = kx, y = kx + b, y=k/x, y=x3, y=vX, y=[x| 1

64 I'padpuku pynkmuit: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[X| 1

65 I'padukn pynxumii: y = kx, y = kx + b, y=k/x, y=x3, y=vX, y=[x| 1

66 I'paduku pynkmuit: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[x| 1

67 I'padukn pynxomii: y = kx, y = kx + b, y=k/x, y=x3, y=vX, y=[x| 1

68 I'paduku pynkmuit: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[x| 1

69 KontposnpHas pabora o reme "®dyHkuun" 1

70 IToHsTHE YN CIIOBOI TOCIEN0BATEILHOCTH 1

71 3aaHue MOoCIe0BATEIbHOCTU PEKYPPEHTHON (popMysiol u |
¢bopMmyIoii n-ro unaeHa

72 ApudmMernueckas 1 TeOMETPHUIECKas IPOTrPECCUU 1

73 ApudmeTrueckas U TeoMeTpudeckasi Iporpeccuu 1

74 DopMmyJIbl rvl—ro YJIeHa apu(PMETHIESCKON U TeOMETPUY €CKOM |
IIPOTPECCH, CyMMBI IIEPBBIX N UJICHOB

75 dopmyIibl N-ro 4jaeHa apu(PpMETHISCKON U TeOMETPUY €CKOM |
IIPOrPECCH, CyMMBI IIEPBBIX N UJICHOB

76 ®opmyIibl n-ro 4yieHa apuMeTHIecKoi U reoMeTpUIeCKOn |
IIPOTrPECCHii, CyMMBI IEPBBIX N YJICHOB

77 ®opMmysBl N-TO YieHa apupMETHUECKON U I'eOMEeTPUIECKOM |

IIPOrPECCHI, CYMMBI IIEPBBIX N YICHOB




dopmyJibl N-ro 4jaeHa apu(PpMETHISCKON U IeOMETPUY €CKOH

78 MIPOTPECCHI, CyMMBI TIEPBBIX N YJICHOB !

79 N300paxeHre 4ieHOB apu(PMETHUECKON 1 T€OMETPUUECKON |
MIPOrpPECCU TOYKAMH Ha KOOPINHATHOW IIIOCKOCTH

20 N300paxeHne 4eHOB apu (PMETHIECKON M T€OMETPUIECKON |
MPOrpeCCHUil TOUKaMU Ha KOOPAMHATHON IIOCKOCTH

81 JInHEeHbI U DKCIIOHEHIMAJIBHBINA POCT 1

82 CnoxHbIE IPOLEHTHI 1

83 CroxHbI€ TIPOIEHTHI 1

84 KonTponbsHas padora o Teme "UnclioBbie TOCIEeI0BaTEIbHOCTH " 1
[ToBTOpeHue, 0000IIeHHE U CUCTeMAaTU3alUs 3HAHU . 3aIuCh,

85 CpPaBHEHUE, ICHCTBUS C IEHCTBUTEIBHBIMU YU CIaAMU, YUCIOBAs 1
npsiMast

26 [ToBTOpeHue, 0000IIeHHE U CUCTEMAaTU3alusI 3HaHUA. [IporieHTHl, |
OTHOILIEHUS, TIPOIOPIIHH

27 [ToBTOpeHue, 00001eHNE U CUCTEMATHU3ALMSI 3SHAHUH. 1
Oxpyrienue, NpudIMKEHHE, OLIeHKa

28 [ToBTOpeHue, 0000IICHHE U CHCTeMaTH3alus 3HaHHI. Penenne 1
TEKCTOBBIX 3a7a4 apu(hMETHUECKUM CIIOCOOOM

29 [ToBTOpeHue, 06001IeHNE U CUCTEeMAaTU3alus 3HaHu. Perienue |
TEKCTOBBIX 33/1a4 apu(PMeETHYECKUM CI1I0cO0OM

90 [ToBTOpeHue, 0000IIeHNE U CUCTeMATH3alus 3HaHU. Perienue |
TEKCTOBBIX 3a/1a4 apu(hMETHIECKUM CITOCOOOM
[ToBTOpEeHue, 0000IICHNE U CHCTEeMAaTH3AIUs 3HAHUH.

91 [TpeoOpazoBanue anredOpanuecKux BbIpakeHU, 10MyCTUMBbIE 1
3HaYEHHS
[ToBTOpeHue, 0000IIeHHE U CUCTEeMATU3AIMs 3HAHU .

92 [TpeoOpazoBanue anredOpanyecKux BbIpaXKeHU, 1OMYCTUMBbIE 1
3HAYCHHUS
[ToBTOpeHue, 0000IICHNE U CUCTEeMATU3AIMs 3HAHU.

93 [TpeoOpazoBanue anreOpanyecKrux BbIpakKeHUM, 10IyCTUMBbIE 1
3HaYEHUs
[ToBTOpEHUE, 000OIICHNE M CHCTEMATH3alIisl 3HAHUH.

94 [TpeoOpazoBanue anredbpanuecKrux BbIPaXKCHHIA, TOIMYCTUMBIE 1
3HAYEHUS

95 [ToBTOpeHue, 0600LIIeHNE U CUCTEMATU3AlMsI 3HAHUNH. DYHKINU: |
MIOCTPOEHUE, CBOMCTBA U3YUEHHBIX (YHKIUI

96 [ToBTOpeHue, 0000IIeHNE U CUCTEMATH3ANHS 3HAHUH. DYHKIINH: |
MOCTPOCHHUE, CBOMCTBA U3yYEHHBIX (DYHKIUN

97 [ToBTOpeHue, 0600IICHHE U cUcTeMaTH3aIus 3HaHui. OyHKIMH: 1




MOCTPOEHUE, CBOMCTBA M3YYCHHBIX ()YHKIIHHA

08 [ToBTOpeHue, 0600IIeHNE U CUCTEMATU3AlMsI 3HAHUH. DYHKIINHU: 1
MIOCTPOEHUE, CBOMCTBA U3YUEHHBIX (YHKIUI

99 [ToBTOpEHUE, 00OOIICHUE U CHCTEMATH3AIUsI 3HAHUH. |
['paduueckoe pelieHre ypaBHEHHA U UX CHCTEM

100 [ToBTOpeHue, 0000IICHNE U CUCTEeMAaTH3AIUs 3HAHH. !
I'paduueckoe penieHre ypaBHEHUM U UX CUCTEM

101 Hrorosast KOHTpOJIbHAS paboTa 1

102 O0o01IeHne 1 cucTeMaTH3aIus 3HaHUH 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102

YYEBHO-METOANYECKOE OBECHIEYHEHUE OBPA30OBATEJIBHOI'O ITPOHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

» Aunrebpa, 7 xmacc/ Makaperue FO.H., Munmox H.I'., HemkoB K.W. u npyrue; mon
penakuueit TemskoBckoro C.A., AkunonepHoe obuiectBo «M3mgatensctBo «IIpocBerienney;

» Aunrebpa, 8 kimacc/ MakaperyeB HO.H., Munmgiok H.I'., Hemkos K.M. u napyrue; mop
penakmueit TemsikoBckoro C.A., AknnonepHoe odmecTBo «M3natensctBo «IIpocBernenue;

* Anrebpa, 9 kmacc/ MaxkaperueB FO.H., Munarok H.I'., Hemxos K.M. u apyrue; mop
penakmueit TensikoBckoro C.A., AknnmoHepHoe oomectBo «M3narenbctBo «IIpocBerieHuey

METOAUYECKHUE MATEPUAJIBI JJI51 YUUTEJISA
MeTtoaundeckoe mocodue K mpeaMeTHol TuHun yaeOHukoB o anredpe FO.H. Makapsruesa,
H.I'. Mun ok, K.M. Hemkosa u ap.

A ®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
but6mmoreka [JOK




