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MMOACHUTEJBHASA 3AIINCKA

Anrebpa sBISETCS OJHUM M3 OMOPHBIX KYpPCOB OCHOBHOTO OOIEro oOpa3oBaHHs: OHA
obOecrieunBaeT U3y4eHNe APYruX NUCHUIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TAaK U TYMaHUTapPHOTO
IIUKJIOB, €€ OCBOEHUE HEOOXOAUMO AJI MPOJOJKEHUsST 00pa30BaHUsl U B MOBCEIHEBHOM KU3HU.
PazButie y oOyuaromuxcsi Hay4yHBIX [PEACTAaBICHUI O MPOUCXOXKACHUH U CYLIHOCTU
anreOpanyecknx aOCTpakIUif, crocobe OTpaKeHHs MaTeMaTWYeCKOM HAyKOH SIBICHUHA H
MPOIIECCOB B TPHUPOJAE M OOIINECTBE, POJIM MATEeMATHYECKOTO MOJCIHPOBAHUS B HAYYHOM
MO3HAHUM U B TPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHHIO HAYYHOTO MHUPOBO33PEHHUS M Ka4eCTB
MBILUICHHSI, HEOOXOAUMBIX ISl aJanTaliyd B COBPEMEHHOM IudpoBoM obumiecTBe. M3yuenue
anredpsl o0ecreunBaeT pa3BUTHE YMEHUSI Ha0II01aTh, CPAaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
NEHCTBUS W BBIBOJBI, (OPMYIUPOBaTh yTBEpkAeHUs. OCBOCHHE Kypca anreOpbl o0ecreurnBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYalOIIMXCS: OHM HCHOJB3YIOT JIeAYKTHBHBIE H
WHIYKTUBHBIE PACCYXKICHHS, 0000IIEHNE W KOHKPETH3allMio, a0CTparupoBaHUE W aHAJIOTHIO.
OOydenne anreOpe mpeArnonaraeT 3HAYUTEIBHBIM OOBEM CaMOCTOSTENLHON AESATeIhHOCTH
0o0ydJaromuxcs, TOITOMY CaMOCTOSITEIbHOE peIIeHWe 3a1ad  SBISETCS  peanu3anueit
JEeSTEIbHOCTHOTO MPUHIINIIA O0yUEHUSI.

B crpykType mnporpammbl ydeOHOro Kypca «Anredpa» il OCHOBHOTO OOIIETO
o0pa3oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COJEpKATeIbHO-METONWYecKue auHuH: «Yucna u
BBIUUCIICHUSY, «ANTeOpandecKue BBIPAKEHUSN», «YPaBHEHUS U HEPABEHCTBa», «DyHKITUW.
Kaxxgas u3 3TuX coaepkaTeIbHO-METOANYECKUX JIMHUN pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIeT
U3YYEHHUS Kypca, B3aUMOJICHCTBYS C IPYTUMU €ro JUHUAMH. B Xo1e nzydyenust yueOHOro Kypca
00yJaroIUMCs TPUXOAUTCS JJOTHIECKH PACCYKAATh, HCIIOIB30BATh TEOPETUKO-MHOKECTBEHHBIN
SI3BIK. B CBSI3U € ATHIM B IIporpaMMy y4eOHOTO Kypca «Anredpay BKIIOUEHBI HEKOTOPHIE OCHOBHI
JIOTUKH, TPEJICTaBICHHbIE BO BCEX OCHOBHBIX pa3fellax MaTeMaTH4YecKoro oOpa3oBaHUS U
CIIOCOOCTBYIOIIUE OBJIAICHUIO 00YJaIOIIMMHCS OCHOB YHHUBEPCAIHLHOTO MATEMAaTUYECKOTO S3bIKA.
CopmepxaTenpHON U CTPYKTYPHOUW OCOOCHHOCTBIO Y4eOHOTro Kypca «Anredpay SBISETCS €ro
WHTEIPUPOBAHHBIN XapaKTep.

Coneprxanve TMHUM «Hucna v BBIYUCICHUSD CIY>)KUT OCHOBOW JIJTS TAJIbHEUILIEr O N3YYECHUS
MaTeMaTUKH, CIOCOOCTBYET pa3BUTHIO y  OOYYalOIIMXCS  JIOTMYECKOTO  MBILIUICHHUS,
(hOPMUPOBAHUIO YMEHHSI TMOJIB30BATHCSI AITOPUTMAMU, & TaKKe MPUOOPETEHUIO MPAKTHICCKHX
HABBIKOB, HEOOXOJIUMBIX JUISI TIOBCETHEBHOUN XU3HU. Pa3BUTHE MOHSITHS O 4YHCIE HAa YPOBHE
OCHOBHOTO 00I11er0 00pa30BaHUs CBSI3aHO C PAlMOHAIbHBIMU M MPPALMOHAIBHBIMH YUCIAMU,
dbopMHUpOBaHHEM TIPEACTABICHUN O JEHCTBUTEIIBHOM YHCIIC. 3aBEpIICHUE OCBOCHUS YMCIOBON
JUHUH OTHECEHO K CpeHEMY 001IeMy 00pa3oBaHuUIO.

CogepxaHue JBYX anreOpandecKux IUHUN — «AnreOpanyeckue BBIPAKCHUS» U
«YpaBHEHHUS 1 HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y OOYUAIOLIUXCSI MATEMaTHUYECKOTO
anmnapara, He0OXOJAUMOTO JIJIsl pelIeHHsl 3a/1ad MaTeMaTHKH, CMEKHBIX MPEIMETOB U MPAKTHKO-
OpPUEHTHPOBAaHHBIX 3agady. Ha ypoBHe OCHOBHOro o0Iero oOpazoBaHHs y4eOHBIM MaTepual
TPYNIUPYETCST BOKPYT pPAMOHANBHBIX BBIpOKEHUH. AnreOpa IeMOHCTpUPYET 3HAYCHUE
MaTeMaTUKU KaK s3bIKa I MOCTPOCHHUS MaTeMaTUYeCKUX MOJIeNel, OMHCAaHMs MPOIECCOB U
SBJICHHM peasibHOr0 Mupa. B 3amaun oOydenus anreOpe BXOIIT TaKXkKe JalbHEHIIEe pa3BUTHE
QITOPUTMUYECKOTO MBINUICHHS, HEOOXOJUMOro, B YaCTHOCTH, JJIsI OCBOEHHUS Kypca
uHOpPMATUKHU, W OBJIAJICHUE HABBIKAMHU JCIyKTHUBHBIX paccyxneHuid. IIpeoOpazoBanue



CHMBOJIBHBIX (hOPM CITOCOOCTBYET Pa3BUTHIO BOOOPaKEHUSI, CIIOCOOHOCTEN K MAaTEMaTHIYECKOMY
TBOPYECTBY.

Copnepxannie  (QyHKIMOHAIBHO-TpAaUYECKOW JIMHUM  HAIEICHO Ha  MOJIy4CHHUE
o0ydJaronuMucs 3HaHUH 0 QYHKIUAX KaK BAKHEHUIIIEH MaTeMaTHYECKOW MOJICIN TSl OTTMUCAHUS U
UCCJIEIOBaHMsI Pa3HOOOpa3HBIX MPOIECCOB U SBICHMM B MpHupoae U obmiectBe. M3ydenue
MaTepuana CIoCOOCTBYET PAa3BUTUIO Yy OOYYAIOIIMXCS YMEHHUS WCIIONb30BaTh pPAa3IUYHbIC
BBIPA3UTEIbHBIC CPENICTBA SI3bIKA MAaTEMaTUKHU — CIIOBECHBIC, CHMBOJIUYECKHUE, rpaduueckue,
BHOCHT BKJIaJl B JOPMUPOBAHUE MPEACTABICHUHN O pOJIM MAaTEMATUKHU B PA3BUTUHU IIUBUIIM3AINH U
KYJbTYpBI.

CornacHo yueOHOMY MmIaHy B 7-9 kitaccax u3y4aercs y4eOHbINH Kypc «AnreOpay, KOTOPbIi
BKIIIOYAET CJEAYIOIIHE OCHOBHBIC pas3felbl cojepkaHus: «Yucina ¥ BBIYKCICHHS,
«AnreOpanyeckue BHIPAKEHUS», «Y paBHEHUS U HEpaBeHCTBay, «DyHKIUN.

Ha m3yuenune yuebHoro kypca «Anredpa» oroautcs 306 gyacos: B 7 knacce — 102 gaca (3
yaca B Hezeno), B 8§ kimacce — 102 gaca (3 waca B Heneno), B 9 kmacce — 102 gaca (3 yaca B
HEJIETTIO).



COJEP)KAHUE OBYYEHUA
7 KJIACC

Yucia 1 BBIYMCICHUSA

JlpoOu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEXO0/] OT OAHOM (POPMBI 3aMKCH APOOEH K JPYroi.
[TonsaTHE palMoHAILHOTO YKCIIA, 3alUCh, CPABHEHUE, YNOPSIAOUYMBAHUE PAIlMOHAIBHBIX YHCE].
Apudmerndeckue NelCTBHS ¢ pallMOHATLHBIMU YnciIamMu. Pemienne 3ama4 u3 peanbHOU MPaKTUKH
Ha YacTH, Ha IPOOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelIeM: OIpeesieHue, Mpeodpa3oBaHre BBIPAKEHHUH Ha
OCHOBE OTpE/IEICHHUS, 3aIUCh OOJBIINX YHcel. [IpoIeHThl, 3amuch MPOLEHTOB B BUJIE APOOH U
Ipobu B BUJIE MPOLEHTOB. Tpu OCHOBHBIE 3aJjaul HA MPOILIEHTHI, pEelUICHUE 3a7a4d U3 peajbHOU
MPAKTUKU.

[IpuMeHeHne nprU3HAKOB JEIMMOCTH, Pa3I0KEHUE HA MHOKUTEIN HATYpPaIbHBIX YUCE.

PeanbHbIe 3aBHCUMOCTH, B TOM YHUCJIE TIpsiMasi B 0OpaTHas MPOTOPIIHOHATHFHOCTH.

Anredpanyeckne BbIPaKeHUs

IlepemeHnHbIE, YHCIIOBOE 3HAYEHUE BBIPaKEHUS C MEpeMEHHOM. JlomycTuMble 3HAYCHUS
nepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEXTy BETUYMHAMHU B BUE (hopMyIbl. Beraucnenus
no ¢opmynam. [IpeoOpasoBanre OYKBEHHBIX BBIPAKEHUH, TOXKJIECTBEHHO PaBHBIC BBIPAKCHUS,
paBuiia MpeoOpa3oBaHusl CyMM M MPOW3BEACHUMN, MPaBUiIa PACKPHITUS CKOOOK M MpPUBEIEHUS
IMOJOOHBIX ClIara€MbIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10KA3aTENIEM.

OpnHowieHbl 1 MHOrouwieHbl. CteneHb MHOrouieHa. Cllo)KeHHE, BBIUUTAHUE, YMHOXKEHHE
MHOTO4JIeHOB. DOpMynbl COKpAIIEHHOTO YMHOXKEHUS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmysa pa3HOCTH KBaapaToB. Pa3inoxeHne MHOrOWJIEHOB HA MHOXKUTEH.

YpaBHeHUsS M HEpaBEHCTBA

YpaBHEeHHE, KOPEHb YpaBHEHUS, MpaBuiia mpeoOpa3oBaHus ypaBHEHUS, PAaBHOCHILHOCTD
YpaBHEHUU.

JIuHeitHoe ypaBHEHHE C OJIHOW MEPEMEHHOW, YHUCIO0 KOpPHEW JIMHEHMHOTO YypaBHEHWUS,
pelieHne JMHEWHBIX ypaBHeHuH. CocTaBiieHHME YpPaBHEHMM 10 YCIOBHIO 3ajaud. PemieHue
TEKCTOBBIX 33Ja4 C TIOMOIIIbIO YPaBHEHUI.

Jlunelinoe ypaBHEHHE C IBYMs TMEpPEeMEHHBIMH W ero rpaduk. Cucrema JBYX JHMHEHHBIX
yYpaBHEHUH € JIByMsl INEpEeMEHHbIMHU. PelieHue cucrteM ypaBHEHHUH CIIOCOOOM IOJCTaHOBKH.
[Ipumepsl penieHns TEKCTOBBIX 33a4 ¢ IOMOIIbIO CUCTEM YPaBHEHUH.

DOyHKIUHA

Koopaunara touku Ha mpsimoil. UucioBble NpoMexyTkH. PaccTrosiHne Mexay IByMst
TOYKAMU KOOPJAUHATHOU MPSIMOIA.

[IpsimoyronpHas cucrtema koopauHat, ocu Ox u Oy. Abcuucca M OpaMHATa TOYKH Ha
KoOpAMHATHOM miockocTH. [Ipumeps! rpadukoB, 3amaHHbIX (Gopmynamu. UreHue rpaduxos
peanbHbIX 3aBucuMocTeil. [Tonarue hynkuuu. ['paduk dyakumun. CroiicTBa pyHkiuid. JInnenas
bynaknus, e€ rpaduk. 'paduk dyakumnn y = [X|. I'paduueckoe penieHne IMHESHHBIX YpaBHECHUH U
CUCTEM JIMHEHHBIX YPABHEHUN.

8 KJIACC

Yucya 1 BLIYUCIECHUS



KBaaparueiii kopeHb u3 uucia. [loHstue 00 wuppanuoHaabHOM 4YHcie. JlecaTuuHbie
npUOIKEHUS UPpAllMOHATBHBIX uncen. CBolicTBa apupMETHUECKUX KBAJAPAaTHBIX KOPHEU U HX
NPUMEHEHHE K MpeoOpa30BaHUIO YHCIOBBIX BHIPAKCHHH W BBIYUCICHUSM. JleiicTBUTEIhHBIC
qucna.

CreneHb C 1ebIM MoKa3aTesaeM 1 €€ cBoiicTBa. CTaHIapTHAsS 3aMUCh YUCTA.

Auredpanyeckue BbIpasKeHHUs

KBaznpaTHblii TpEXUieH, pa3oKeHUE KBaPAaTHOIO TPEXUIEHA HA MHOKHUTEIIN.

Anrebpanueckas aApoOb. OCHOBHOE CBOWCTBO anreOpanueckor napobu. CroxxeHue,
BbIUMTAaHUE, YMHOXEHHE, JelieHue anreOpanyeckux IpoOeil. PannoHanbHble BbIpaXeHUS U MX
npeoOpa3oBaHueE.

YpaBHeHHUs M HEPABEHCTBA

KBaapatHoe ypaBHeHue, GopMyiia KOpHEH KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenue ypaBHEHHMIA, CBOASIIMUXCA K JHMHEWHBIM H KBaapaTHbIM. [Ipocteitmme apoOHO-
palroHaIbHbIE YPaBHEHUS.

I'padmueckas wHTEpHIpeTanysi YpaBHEHUN C JABYMsI MIEPEMEHHBIMA U CUCTEM JUHEHHBIX
ypaBHEHUH C ABYMs IEpEeMEHHBIMU. [ [pUMepbI pelieHns CUCTEM HEJTMHENHBIX YPaBHEHUM C IBYMSI
NIEPEMEHHBIMM.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyeckiuM CocoOoM.

UucnoBble HeEpaBeHCTBA M MX CBOWCTBA. HepaBeHCTBO € OJHOM IIEPEMEHHOM.
PaBHOCHUNIBHOCTH HepaBeHCTB. JIMHEWHBIE HEpaBEHCTBA C OAHON TmepeMeHHON. CHcTeMbl
JIMHEMHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM.

DOyHKIUHA

[onsarue ¢pynkuuu. O6nacTh ONnpeneneHnss 1 MHOXKECTBO 3HaueHUH QyHKuuu. CrnocoOsl
3aiaHus PyHKITUH.

I'padpux dbynaxkmuu. Urtenue cpoiicTB ¢yHkumu mo e€ rpaduky. IIpumepsr rpaduxoB
(GYHKIUH, OTpaXKarolIX peaabHbIC MPOIIECCHI.

OyHKIMHU, OMUCHIBAIOIINE NPSIMYI0 U OOpaTHYIO NMPOMOPIUOHAIBHBIE 3aBHCUMOCTH, MX
rpadukn. yrkupn y = x2, y = x3, y = \x, y=|x|. [padudeckoe peueHue ypaBHEHHH i CHCTEM
YpaBHEHUU.

9 KIIACC

Yuciia 1 BLIYHCICHUA

PanmonanbHble yucla, UPpPalMOHATIBHBIC YHCIIA, KOHEUYHbIE U OCCKOHEUHBIE ECATHYHBIC
npodu. MHOXKECTBO JEHCTBUTENBHBIX YHCEN, ACHCTBUTENbHBIE YHUCIA Kak OECKOHEYHbIE
necaTu4Hble ApoOu. B3auMHO 0JTHO3HaYHOE COOTBETCTBUE MEX/Ty MHOXKECTBOM JECHCTBUTEIbHBIX
4yuceln U KOOPAUHATHOU NPSMOM.

CpaBHEHUE JEWCTBUTENBHBIX 4YHCEN, apu(MeTHUecKue ACUCTBUS C JCHCTBUTEIBHBIMU
YHCJIAMHU.

Pa3zMepbl 00BEKTOB OKPYKAIOLIEr0 MUPA, JUIUTENBHOCTh IIPOLIECCOB B OKPYKAIOLIEM MHpE.

[MpubmmxéHHoe 3HAa4YeHHWE BENUYMHBI, TOYHOCTb NpUOMMKeHus. OKpyIJIEHHE YHCEN.
[Ipukuaka u oLleHKa PE3yJIbTATOB BHIYUCICHUN.

YpaBHeHUsI 1 HEPABEHCTBA

JIuneitnoe ypaBHeHue. Penenne ypaBHEeHUM, CBOAIIMXCS K TMHEHHBIM.

KBanpaTtHoe ypaBHeHMe. Perienne ypaBHEHUH, CBOASILINXCS K KBaJpaTHbIM. bukBagpaTHoe
ypaBHeHue. IIpumepsl pemieHus ypaBHEHUN TPeTbel U YETBEPTOM CTEIECHEW pa3iIoKEHHEM Ha
MHOKHTEIH.



Pemenue npoOHO-paiMOHAIbHBIX YpaBHEHHH. Pellienne TeKCTOBBIX 3a7a9 alireOpandecKum
METOJIOM.

VYpaBHeHHe C ABYMSI MEpeMEHHBIMH U ero rpaduk. Pemenue cuctem AByX JMHEHHBIX
YpaBHEHUN € JByMs IEpEMEHHBIMU. PellleHHe cuCTeM ABYX YPaBHEHUW, OJAHO M3 KOTOPBIX
JUHEHHOE, a Ipyroe — BTOpoH cremneHu. | padudeckas MHTEpIIpeTaIiis CUCTEMbI YpaBHEHUH C
JBYMsI IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aJIre0panyeckKiuM CocoOoM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Penienne JHMHEHHBIX HEPABEHCTB C OJHOW NEpeMeHHOW. PemieHue cucteM JMHEHWHBIX
HEpaBEHCTB C OJHOW mepeMeHHOi. KBanpaTHble HepaBeHCTBa. I'paduueckas mHTepHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

DOyHKIUHA

KBaaparnunas ¢yukmus, e€ rpaduk um cBoiictBa. [lapabosa, KOOpAWHATHI BEPIIUHBI
napaboIIbl, 0Cb CAMMETPHH MapadoJIbl.

I'paduxu Gpynxmmii: y = kx, y=kx + b, y=k/x, y =x3, y = VX, y = [x| 1 ux cBoiicTsa.

Yucii0Bble NOCIEI0BATEIBHOCTH U MPOTPECcCUM

[ToHsiTHE YKMCIIOBOM MOCIENOBATEIBHOCTH. 3a/laHUE MOCJIEIOBATEILHOCTH PEKYPPEHTHOM
dopmynoit u popmysoi n-ro wieHa.

Apudmernueckas u reomerpuueckas nmporpeccuu. Gopmyisl #-ro 4jaeHa apupMeTHIecKon
Y TEOMETPUYECKOUN MPOTPECCHid, CYMMBbI MIEPBBIX 71 YIECHOB.

N3o00pakeHne 4iIeHOB apu(METHUECKOM W TEeOMETPHYECKOW MPOTrpeccCHuil TOYKaMH Ha
KOOpPJAMHATHOM IIOCKOCTH. JINHEHHBII U SKCITOHEHIIMATIbHBIA pocT. CI10KHBIE IPOLIEHTHI.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITIPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yabTaThl OCBOCHHUS TMPOTPaMMbl y4eOHOro Kypca «Anredpay»
XapaKTEepU3YIOTCS:

1) marpuoTnyeckoe BOCIIUTAHUE:

IPOSIBJICHUEM HHTEpeca K INPOLUIOMY M HAaCTOSAIIEMY POCCUHCKONM MAaTeMAaTHUKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTMIXKECHHSIM POCCHMCKMX MAaTeMaTUKOB M POCCUHCKOU
MaTeMaTUYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTIXKEHUN B IPYTHX HayKaX U MPHUKJIAJIHbBIX
chepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBINIOJHEHUIO OOSI3aHHOCTEH TpakJaHMHA M pEalIH3aldd €ro Ipas,
IpPEJCTAaBICHUEM O MaTEeMaTUYeCKHX OCHOBaX (YHKIIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYD,
SIBJICHHH, TPOIEAYP TPaKAaHCKOTO oOIecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXXJIEHUIO ITUYECKUX MpOoOJeM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTHXKEHUMN
HAayKH, OCO3HAHUCM BA’)KHOCTU MOPAJIbHO-3TUYCCKUX IMPUHIUIIOB B ACATCIIbHOCTHU Y‘-IéHOI‘O;

3) Tpya0BO€E BOCHIUTAHHE:

YCTAaHOBKOM Ha aKTHUBHOE YYacTHE B PELICHUH MPAKTUYECKUX 337ad MaTeMaTU4YecKOil
HAIPaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTEeMaTHUYECKOTO 0O0pa30BaHuUs Ha MPOTSKEHUH BCel
JKU3HU JJIs1 YCIENTHON MPOQECCHOHATBHON JAEITETbHOCTA M PA3BUTUEM HEOOXOIUMBIX YMEHHIA,
OCO3HAaHHBIM BBIOOPOM U TOCTPOCHHEM HMHIUBUAYAJIBHOW TpPAaeKTOPHUH 00pa3oBaHUs H
YKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTENH;

4) acTeTHYECKOE BOCMIUTAHUE:

CIIOCOOHOCTBIO K AMOILMOHAIBHOMY M OJCTETHYECKOMY BOCHIPHUATHIO MaTeMaTHYECKUX
00BEKTOB, 33124, PEIICHUA, PacCyKIEHUH, YMEHUIO BUJIETh MATEMAaTUIECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOIO NMO3HAHUSA:

OpHEHTAIlMEeH B NEATEIFHOCTH HAa COBPEMEHHYIO CHUCTEMY HAayUHBIX MpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMCPHOCTAX pPa3sBUTUA UYCJIIOBCKA, IPUPOABLI U onecma, IIOHUMAaHUEM
MaTeMaTUYeCKOl HayKu Kak c(epbl 4eloBEYECKOH MAeATeIbHOCTH, AITAloOB €€ pa3BUTUS U
3HAYUMOCTH ISl Pa3BUTHUS LUBUIIN3ALIMH, OBJIAJICHUEM SI3bIKOM MaTEMAaTHKU U MaTeMaTH4YeCKON
KyJIbTypOHM KaK CpEICTBOM IIO3HAaHUS MHUpA, OBJAJEHUEM IPOCTEUINMMHU HaBbIKAMHU
HCCHGHOB&TGHBCKOﬁ JACATCIIbHOCTH,

6) pusznyeckoe BocnuTanue, opMHUpPOBaAHUE KYJIbTYPbI 310POBbSA M IMOIIMOHAJIBLHOIO
OJ1aronoJyyms:

TOTOBHOCTHIO MPUMCHATH MAaTCMATUUCCKHUEC 3HAHUS B UHTCPECAX CBOCTO 3J0POBbs, BEACHUA
310pOBOTO 00pa3a *U3HU (30pOBOE MUTAaHUE, COATAHCHPOBAHHBIA PEXKHUM 3aHATHH M OTIbIXA,
perynsipHasi ¢puznueckas akKTHBHOCTH), COPMHPOBAHHOCTHIO HaBBIKA pe(IIeKCUH, TPU3HAHHEM
CBOETO MpaBa Ha OIIMOKY U TaKOTO K€ MpaBa JPyroro 4eaoBeKa;

7) 3K0JIOTMYeCKOe BOCTIUTAHHE:

OpHGHTaHHGﬁ Ha MPUMCHCHUC MATCMATUUCCKUX 3HAHUU AJid pCHICHUSA 3a71a4 B 06HaCTI/I
COXPAHHOCTH OKpYKalollel Cpesbl, MJIAaHUPOBAaHUS IOCTYNKOB M OLIGHKHM HX BO3MOXKHBIX



NOCJIEICTBUM Ul OKpY’Karollel cpesbl, 0CO3HAaHUEM IJI0O0AIBHOIO XapakTepa 3KOJOIMYECKUX
npo0JeM U myTel uxX pereHus;

8) aganTanusa K H3MEHAOIMMCS YCIOBHAM COIHMAJBLHOM M NPUPOIHOM CPeAbI:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBMSIX HEOIPEIEIEHHOCTH, MOBBIIICHAIO YPOBHS CBOEH
KOMIIETCHTHOCTH 4€pe3 IMPAKTUYECKYIO JEATCIBHOCTh, B TOM YHCIE YMEHUE YUUTBHCS y OPYIHX
Jrofied, mpuoOpeTaTb B COBMECTHOM NEATETbHOCTH HOBBIC 3HAHUS, HAaBBIKM M KOMIETCHIIUHN W3
OIbITA IPYTHX;

HE00XOAUMOCTBIO B (DOPMUPOBAHUN HOBBIX 3HaHHM, B TOM 4Hcie (HOpMyIupoBaTh UIEH,
HOHATHS, THIIOTE3bl 00 00BEKTaX U SBICHHSX, B TOM YUCIIE PaHee HEU3BECTHBIX, OCO3HABAThH
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCTIPUHUMATE CTPECCOBYIO CUTYAITUIO
KaK BBI30B, TPEOYIOUIMI KOHTpMEp, KOPPEKTHPOBaTh IPUHUMAEMble DPEUICHUs M JIEHCTBHUS,
(opMynHpOBaTh M OLIEHUBATh PUCKHU U MTOCIEACTBUS, (OPMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIbTATHBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eliCTBUS

ba3oBrble Jornyeckue 1eHCTBHUA:

® BBIBIATH M XapaKTepU30BaTh CYUICCTBEHHbIC MPU3HAKU MAaTEMaTUYECKUX OOBEKTOB,
MOHSITHI, OTHOIICHUH MEXIy MOHITHSIMH, (HOPMYIUPOBATH OMPEICIICHUS MOHITHIA,
yCTaHaBJIMBATh CYLIECTBEHHBIM MPU3HAK KJIACCH(PHUKAIIMK, OCHOBAHMS JJIs1 00001IIeH s
U CpaBHEHUS, KPUTEPUHU TIPOBOIUMOTIO aHAIN3a;

® BOCIPUHHUMATH, (POPMYIUPOBATH U NPe0OPa30BHIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpHULaTeNIbHbIE, EAMHIUYHbIE, YACTHBIE U 00IIUE, YCIOBHBIE,

® BBIIBIISATH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3H U IPOTUBOPEUHS B (haKTax,
JTaHHBIX, HAOJMIONCHUSIX W YTBEPXKIACHHSX, Ipeajgaratb KPUTEPUH MJS BbISBICHUS
3aKOHOMEPHOCTEH U ITPOTUBOPEYUN;

e JleNaTh BBIBOJIBI C HMCIOJH30BAaHHUEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX M WHIAYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUH 110 aHAJIOTHH;

e pa30upath I0Ka3aTeIbCTBA MATEMATHUECKUX YTBEPKIACHHM (TIpsSMbIe H OT MPOTUBHOTO),
IPOBOJIUTH CAMOCTOSITEJIbHO HECJIOXKHBIE JO0Ka3aTeNbCTBA MaTeMaTHYeCKUX (DaKTOB,
BBICTpaUBaTh apTryMEHTAIUIO, IPUBOIUTH PUMEPHI U KOHTPIIPUMEPHI, 000CHOBHIBATH
COOCTBEHHBIEC PACCYKIICHHUS;

e BpIOMpaTh CHOCOO pemieHus y4eOHOW 3amaud (CpaBHHMBAaTh HECKOJIBKO BapHUAaHTOB
pelieHus, BpIOupaTh Hanboiee MOAXOIAIIMNNA ¢ yUETOM CaMOCTOSITEIbHO BbIIEJICHHBIX
KPUTEPHUEB).

ba3oBrble uccienoBare/bCKUue NeHCTBHS:

® CNOJNB30BaTh  BOIMPOCHI KAk  HMCCIEAOBATEIbCKUA  MHCTPYMEHT  IO3HAHUS,
dbopMyIHUpoBaTh BOMPOCHI, GUKCUPYIOIIUE TPOTHBOPEIHE, TPOOIEMY, CAMOCTOSTEIIEHO
yCTaHaBIMBaTh UCKOMOE U JaHHOe, (OopMHpOBaTh TMIIOTE3Yy, APIYMEHTUPOBATH CBOIO
MO3UIUI0, MHEHHUE;

® TMPOBOJUTH IO CaMOCTOSITENIHLHO COCTaBICHHOMY IUIaHY HECIOXHBIA SKCIEPHUMEHT,
HeOOJIbIIOE HCCIE0BaHUE IO YCTAHOBJIEHHMIO OCOOEHHOCTEH MaTeMaTH4eCKOIo
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEX]TY COOOM;



CaMOCTOSITeNIbHO  (hopMyHpoBaTh OOOOIIEHHMS H  BBIBOABI 1O  pe3yJbTaTaMm
NPOBEAEHHOTO HAOIIOCHNS, UCCIEOBAHNS, OLIEHUBATH JOCTOBEPHOCTD IMOTYYEHHBIX
PE3yNIbTaTOB, BHIBOJOB U 0000IIECHUIA;

IPOTHO3MPOBATH BO3MOKHOE Pa3BUTHE TPOIECCA, a TAKXKE BBIIBUTATH MPEIIOT0KEHHS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ nnopmanmeii:

BBISBIISITH HEIOCTATOYHOCTh U U30BITOYHOCTH MH(OpPMAIMH, AAHHBIX, HEOOXOAMMBIX
JUIS peLLeHUs 3a1a4H;

BBIOMpATh, aHATU3UPOBATh, CHCTEMATU3MPOBATh W HMHTEPIPETUPOBATH MHPOPMALIUIO
pa3MYHBIX BUJOB U ()OPM MIPEICTABICHMUS;

BBIOUpATh (hopMy MpeacTaBICHHS HH(POPMAIIUN 1 UIUTIOCTPUPOBATH PEIIaeMble 3a1a4n
cXeMaMH, AuarpaMMaMu, THOU TpauKoi 1 UX KOMOMHAIUAMY;

OLIEHUBATh HAJEKHOCTh MHPOPMALIUH 110 KPUTEPUSIM, MPEATIOKEHHBIM YUUTEIEM WIN
c(OpPMYIHPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

BOCIIPUHUMATh U (POPMYIUPOBATH CYXKIECHUS B COOTBETCTBUU C YCIOBUSIMU U LENSIMU
oOIIeHus, SICHO, TOYHO, TPAaMOTHO BBIPAXaTh CBOIO TOYKY 3pEHHUS B YCTHBIX W
NUCbMEHHBIX TEKCTAaX, J1aBaTh MOSACHEHHs 0 X0y pPeIIeHHs 3a1aul, KOMMEHTHPOBATh
MOJTYYEHHBIN pe3yNbTaT;

B X0/ 00CYKJIEHHsI 3371aBaTh BOIPOCHI IO CYLIECTBY 00CYKAaeMOM TeMBbI, IPOOJIEMBI,
peraeMoii 3a1auu, BbICKa3bIBaTh UJIEH, HAlIEJICHHbBIC HA MTOMCK PELIeHHs], COTIOCTABIIATh
CBOM CYKJICHUS C CYXACHHUSIMH JIPYIrUX YUaCTHUKOB AHANiora, OOHapyXKUBaTh pazindue
U CXOJCTBO IO3UIUH, B KOPPEKTHOH ¢(opme (opMymupoBaTh pa3HOITIACHS, CBOU
BO3PaXKCHHUS;

NPEICTaBIATh PE3yAbTAThl PEIICHUS 33/1a4H, SKCIEPUMEHTA, UCCIeIOBaHUsA, IPOCKTa,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BBICTYIUICHUS € Y4ETOM 3a7ay IMpe3eHTAUud U
0COOEHHOCTEH ayIUTOPHH;

MOHUMATH U UCIIOJIL30BATh MPEUMYIIECTBA KOMAaHTHOW ¥ MHANBUAYAIBHON paOOTHI IPH
pelIeHnH yueOHBIX MaTeMaTHYeCKUX 3a/1ay;

NPUHUMATD 11eJTb COBMECTHOH JESTEIbHOCTH, IJIAHUPOBATh OPraHU3ALUI0 COBMECTHON
paboThI, pacripeaessITh BUIBI paOOT, JOTOBApUBATHLCS, 00CYKIATh MPOIIECC U PE3YyIbTaT
paboTbl, 060011aTh MHEHHS HECKOJIBKUX JIIO/ICH;

y4acTBOBATh B IPYIIIOBEIX (hopmax padboThl (00CykaeHHS, 0OMEH MHCHHSIMH, MO3TOBBIE
IITYPMBI U JPYTHUE), BHIIOIHATH CBOIO YacTh pabOTHI U KOOPIUHUPOBATH CBOU JEHCTBHUS
C APYTUMH YJICHaMU KOMaH/]Ibl, OIICHNBATh Ka4eCTBO CBOETO BKJIAJa B OOIIUN MPOIYKT
0 KpUTEpUsIM, cHOPMYIHPOBAHHBIM yYACTHUKAMU B3aUMOJACHCTBHUS.

PeryasiTuBHble YHHUBepPcaJbHbIe YUeOHbIe 1eHCTBUSA
Camoopranmn3anus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, AJITOPUTM pELICHMs 3aJaud (MM €ro 4acTb),
BBIOMpATh CcHoco0 pemeHuss ¢ y4€TOM MMEIOUIMXCS PECypcoB M COOCTBEHHBIX
BO3MOKHOCTEHN, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C Y4ETOM
HOBOI MH(pOpMAITUH.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIN HHTEJJICKT:

BJIAJICTh CIIOCOOAMU CaMOIIPOBEPKU, CAMOKOHTPOJIS MPOIEcca U Pe3ysbTaTa PEIIeHUs
MaTeMaTHUUYeCKOM 3aJ1auu;



® TIPEIBUAETH TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTbH IPH PEIICHUH 337a4H, BHOCHTD
KOPPEKTHUBHI B JIATEIHHOCT HA OCHOBE HOBBIX OOCTOSATENHCTB, HAWAECHHBIX ONIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OIICHMBATh COOTBETCTBUE PE3yJbTaTa ACATCILHOCTH ITIOCTABICHHON HETN U YCIOBHSIM,
OOBSICHATH IPUYMHBI TOCTHKECHUS MITH HEJTOCTHKEHUS 11eTH, HAXOIUTh OIIUOKY, aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY.

MNPEJIMETHBIE PE3YJIBTATHBI

K xonmy oOyuenuss B 7 KkJjacce OOYYAIOUIMICS TOJYYUT CICAYIOIIME MpPEIMETHBIC
pe3yJIbTaThI:

Yuciia 1 BBIYMCICHUSA

BbimonHsaTe, coueTas yCTHbIE W NHCbMEHHbIE NPHUEMBI, apudmeTnyecKkue IEHCTBUS C
palrOHATBHBIMH YHCIAMHU.

HaxoauTe 3HaueHWs] YHCIOBBIX BBIPAKEHUH, NMPUMEHATH pa3HOOOpas3HbIE CHOCOOBI U
npuéMbl BBIUMCIICHHUS 3HAYCHUU JPOOHBIX BBIPAKEHUH, COJEp)KAlIMX OOBIKHOBEHHBIC U
JECATUYHBIC IPOOH.

[TepexoauTh OT OMHON (DOPMBI 3amKUCH YUCEN K APYrou (mpeoOpa3oBBIBAThH IECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YaCTHOCTH B OECKOHEUYHYIO
JECATUYHYIO IpOOB).

CpaBHUBATH U YIOPSAIOUMBATH PAllHOHATbHBIC YHCA.

OKpyrasTh 4ncia.

BpINoaHATE NPUKUAKY U OLEHKY pe3yJibTaTa BbIYUCICHUN, OLIEHKY 3HAYEHUN YHUCIOBBIX
BbIpKEHUM. BBIMOTHATH JEHCTBUS CO CTENEHSMHU C HATYPaJbHBIMU MTOKA3aTEIISIMHU.

[TpuMeHsTh NPU3HAKU JEIMMOCTH, Pa3I0kKEeHHE Ha MHOKUTENIN HATypaJIbHBIX YUCEIL.

Pemarh npakTHKO-OPUEHTUPOBAHHBIE 3aJ]aud, CBSI3aHHBIE C OTHOIICHHWEM BEJIUYHH,
IIPONOPLUOHATIBHOCTBIO BEIMUMH, IPOLEHTAMH, HHTEPIPETUPOBATH PE3YJIbTAThl PELICHUs 3a7a4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMATPUBAEMBIX O0BEKTOB.

Anredpanyeckne BbIPaKeHUS

Hcnonp30BaTh anreOpanyecKyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Mpoliecce
OCBOCHMS y4eOHOTO MaTepuaa.

HaxomuTh 3Ha4ueHNs OyKBEHHBIX BRIPAKCHUN MTPH 3aIaHHBIX 3HAYCHHSIX IEPEMEHHBIX.

BrimonHsaTe npeobpazoBaHus LENOr0 BbIpaXKEHHs] B MHOTOWIEH MPHUBEIECHUEM IMOI00HBIX
CJIaraeMbIX, paCKpbhITUEM CKOOOK.

BbINONHATE yMHOXKEHHME OJHOYIEHAa HA MHOTOYWIEH M MHOTOWIE€HAa HAa MHOTOYJIEH,
NPUMEHSTHh (POPMYITBI KBaJIpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCymecTBISITh pa3ioKeHUE MHOTOWIEHOB Ha MHOXXHMTEIU C IOMOIIBI0 BBIHECEHHUS 3a
CKOOKHM OOLIEro MHOXKHUTEJS, TPYNIUPOBKHU CIaraeMbIX, MPUMEHEHUsST (OpMYJ COKpaIEHHOTIO
YMHOXEHHUS.

[IpumensTs npeoOpa3oBaHUS MHOTOWIECHOB [UIA pEIIEHUS pPa3IUYHBIX 3a7ad U3
MaTeMaTUKH, CMEXHBIX TPEIMETOB, U3 PEATbHON MPAKTUKH.

Hcrnonb30BaTh CBOWCTBA CTEIICHEH C HATYpaJIbHBIMU MMOKA3aTEIsIMU ISl PeoOpa3oBaHus
BBIPAKCHU.

YpaBHeHUs M HEpaABEHCTBA

Pemars nuHElHBIE ypaBHEHHS C OJHOM MEPEMEHHOM, MPUMEHSA MpaBuja Mepexoja OT
UCXOJHOTO ypaBHEHUS K pPaBHOCWIBHOMY eMy. [IpoBepsiTh, SBISIETCS M YHUCIO KOpPHEM
YpaBHEHHUS.



[TpumensTh rpaduueckre METOIbI P PEIICHUH TUHEHHBIX YPaBHEHUN U UX CUCTEM.

[ToxOupars mpuUMEpHI Map YHUCE, SIBISIOIIUXCS PEIICHHEM TUHEHHOTO YpaBHEHUS C ABYMS
MePEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW TUIOCKOCTH TpaduK JIMHEHMHOTO YpaBHEHHUS C JABYMs
NEePEMEHHBIMH, MOJIb3YACh IpaUKOM, TPUBOJUTH IPUMEPHI PELICHUS YPAaBHEHHUS.

Pemats cuctembl NByX JMHEHHBIX YpaBHEHUH C JIByMs NEPEMEHHBIMH, B TOM YHCIIE
rpadu4ecKy.

CocTaBnsiTh W pemiaTh JMHEHHOE YpaBHEHUE WIIM CUCTEMY JIMHEHHBIX YpaBHEHHUM IO
YCIIOBHIO 3a/1a4d, WHTEPHPETUPOBATH B COOTBETCTBHUM C KOHTEKCTOM 3a/1aydl ITOJYYEHHBIN
pe3ynbTar.

DOyHKIUHA

N300pakath Ha KOOPAMHATHOM TMPSMOM TOYKH, COOTBETCTBYIOIIHME 3aJIaHHBIM
KOOpJMHATaM, JIy4d, OTPE3KH, MHTEpBAJIbl, 3alMCBIBATH YHCIOBBIE MPOMEKYTKH Ha
areOpanyeckoM s3bIKE.

OTrMeuaTh B KOOPJMHATHOW IUIOCKOCTH TOYKM IO 3aJaHHBIM KOOpAMHATaMm, CTPOHUTHh
rpaduku TMHEWHBIX QyHKIUNA. CTpouTh Tpaduk GYHKINH Y = [X|.

OnuceiBaTh ¢ NOMOIIBIO (PYHKIMHA HW3BECTHBIE 3aBUCUMOCTH MEXIY BEIUYMHAMU:
CKOPOCTb, BpEMsl, PacCTOSIHUE, II€HAa, KOJMYECTBO, CTOUMOCTb, MPOU3BOAUTEIHHOCTb, BpEM,
00BEM paboTHI.

Haxoauts 3HaueHne GyHKIUH 110 3HAYSHUIO €€ apryMeHTa.

[Torumate rpaduveckuil cmoco0 MPeACTaBICHUs] W aHalu3a WHPOpPMAIIMH, W3BJICKATh U
UHTEPIPETHPOBATH HHPOPMAIIHIO 13 TPAPUKOB PEeaTbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K xonmy oOyuenuss B 8 kjacce oOy4aromuiicss TOTYyYUT CIEAYIOIIHUE MPEAMETHBIC
pe3yabTaThI:

Yuciia 1 BBIYMCICHUSA

Hcnonp3oBarh HayalbHbIE MPEICTABICHUS O MHOXXECTBE JEHCTBUTENbHBIX YHUCEN MJif
CpPaBHECHHUSI, OKPYTJICHUS M BBIYHCICHUHN, M300pakaTh NEHUCTBUTENbHBIC YMCIA TOYKAMH Ha
KOOPJAUHATHOU MPSIMOIA.

[TpumensTh TOHATHE apuU(METUYECKOTO KBAJIpPaTHOrO KOPHS, HAaXOJIUTh KBaJpaTHBIC
KOPHH, UCTIONB3YS TPU HEOOXOIUMOCTH KaJIbKYJISATOP, BEIOIHATE MPeoOpa3oBaHUs BRIPAKCHHUIH,
COZIepaKAIIMX KBAapPaTHbIE KOPHU, UCIIOJIb3Yys CBOMCTBA KOPHEH.

Hcnonp3oBaTh 3amucu OOJIBIIMX W MalIbIX YHCEJ C MOMOUIbIO JAECATUYHBIX JIpo0ei u
creneHen yucna 10.

Auaredpanyeckue BbIpasKeHHUs

[IpuMeHSTh MOHSATHE CTEMEHW C LEeJIbIM TO0Ka3aTeleM, BBIMOIHATH MPEOoOpPa30OBAHUS
BBIPKEHUM, COAEPIKALUX CTEIEHH C LIEJIBIM NTOKa3aTeJIEM.

BbINOTHATE TOXKIECTBEHHBIE MpPEeoOpa3OBaHUs PALUOHAIBHBIX BBIPAKEHWH Ha OCHOBE
MPaBWJI ACHCTBHI HAJl MHOTOWICHAMH U alreOpandecKuMH IpOoOsSMHU.

PackitanpiBats KBaApaTHBIN TPEXUIEH HA MHOKHUTEINH.

[TpumensTh MpeoOpa3oBaHUsI BHIPAKEHUH 1711 pELICHUS Pa3IMYHbIX 3a7a4 U3 MaTeMaTHUKH,
CMEXHBIX MPEAMETOB, U3 PEATIbHON ITPAKTHUKH.

YpaBHeHUs M HEPaABEHCTBA

Pemiats nuHeliHble, KBaJpaTHBIC YpaBHEHUS U PAllMOHAIbHBIE YPABHEHUS, CBOASIIMECS K
HUM, CUCTEMBI IByX YPAaBHEHUU C IBYMsI IEPEMEHHBIMH.



[IpoBOaMTH MpoOCTENIINE UCCIENOBAaHNS YPABHEHUN U CUCTEM YPAaBHEHUI, B TOM YHUCIIE C
MpUMEHEHHEM TpaduIecKuX MpeCTaBICHNUN (YCTaHABIUBATh, IMEET JIM YPAaBHEHUE WU CHCTEMa
YPaBHEHUH pEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

[lepexoauTh OT CIOBECHON (GOPMYIHPOBKH 3amauyr K €€ anreOpandeckod MOJENTH C
MIOMOILIBIO  COCTaBJICHUS YPAaBHEHHUS WM CHUCTEMbl ypaBHEHWH, WHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33/1a4¥l MIOJyYEHHBIN pe3ysbTar.

[IpuMeHsTh CBOMCTBA YUCIOBBIX HEPABEHCTB /JIsi CPABHEHUS, OLICHKHU, pelIaTh JIMHEUHbIE
HEPAaBEHCTBA C OJIHOM NEpPEeMEHHOM U HX CHUCTeMbl, JaBaTh I'padUUECKyI0 HIUIIOCTPAILUIO
MHOKECTBA PELICHUI HEPABEHCTBA, CHCTEMbI HEPABEHCTB.

DOyHKIUHA

[Tornmarth 1 UCTIONIH30BATh (PYHKIIMOHAIBHEIEC TOHATHS U S3bIK (TEPMUHBI, CHMBOJIHYECKHE
0003Ha4YeHUs), ONPEENITh 3HaUeHHE (PYHKIIMH 10 3HAUEHUIO apTryMEeHTa, OMpeeiaTh CBOWCTBA
byakumm o e€ rpaduky.

Crpoutsb rpaduku 3IeMeHTapHbIX GYHKIHUN BUA:

y=k/x, y=x2,y=x3,y = [x|, y = VX, OIIHCBIBATH CBOICTBA YHCIOBOI (YHKIHH 110 €&
rpaduxy.

K xoniy oOydeHuss B 9 kJjacce 0OOydYarOMMICS TMOJYYUT CICAYIOIIUE TPEIMETHBIE
pe3yabTaThI:

Yucsa ¥ BbIYUCICHUSA

CpaBHUBATH U yIOPSAJOUUBATH PALIMOHATBHBIE U UPPALlMOHAIbHBIC YUCIIA.

BeimonHaTe apudmernueckue NEHCTBUS C pallMOHAIBHBIMU YHMCIaMH, cOYeTas YCTHbIE U
MACbMEHHBIE TPUEMBI, BBITTOIHATH BEIUUCICHUS C HPPALMOHAIBHBIMU YUCIIAMH.

Haxoauts 3HaueHus: cTeneHen ¢ 1eNbIMU MOKA3aTesIMU U KOPHEH, BBIYUCIISTh 3HAYEHUS
YHCJIOBBIX BBIPAKEHUM.

OKpyriaTh ACUCTBUTEIbHBIE YHCIIA, BBINOJIHATh MPUKUAKY pPE3yJibTaTa BBIUMUCICHUH,
OILICHKY YHCJIOBBIX BBIPAXKECHUM.

YpaBHeHUsI 1 HEPABEHCTBA

Pemiate nuHelHbIC U KBaJIpaTHBIC YPABHEHMU S, yPABHEHU S, CBOASIINECS K HUM, IPOCTEHIIINE
IpOOHO-pAMOHALHEIC YPABHEHHUS.

Pemate cucTemMbl JBYX JMHEHHBIX YPAaBHEHMI C JABYMs IIEPEMEHHBIMU U CHCTEMBI JIBYX
YPaBHEHUM, B KOTOPBIX OJTHO YPAaBHEHHE HE ABIISIETCS JIMHEHHBIM.

Pemate TekcToBBIe 3ajauM  anreOpanyecKMM CHOCOOOM C TOMOIIBIO COCTaBJICHUS
YpaBHEHUS UM CUCTEMBI JIBYX YPAaBHEHHI C IByMs IEPEMEHHBIMU.

[IpoBOaMTH MpoOCTENIINE UCCIENOBAaHNS YPABHEHUN U CUCTEM YpPaBHEHUI, B TOM YHUCIIE C
pUMEHEHHEM TpaduiecKuX IpeCTaBIeHU (YCTaHABINBATh, IMEET JIM YpaBHEHUE WU CHCTEMA
YPaBHEHUH pEILLIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

Pemarr nuHeliHbIE HEpaBEHCTBA, KBAJApaTHBIE HEPABEHCTBA, H300pa)KkaTh pEIICHUE
HEPaBEHCTB HA YUCJIOBOW MPSAMOM, 3aIIMCHIBATH PEIEHUE C TOMOLIBI0 CHMBOJIOB.

PemaTte cucTemMbl TMHENHBIX HEPABEHCTB, CHCTEMbI HEPABEHCTB, BKIIIOUYAOIINE KBaIPAaTHOE
HEPAaBEHCTBO, M300pakaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YHCIOBOW MPSMOM, 3aITUCHIBATH
pELIEHNE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELICHUH PA3IMYHBIX 3a4a4.

DOyHKIUHA

PacnioznaBath (hyHKIIMY H3ydeHHBIX BUIOB. [I0Ka3bIBaTh CXEMATHYECKH PACTIONOKEHUE HA

KOOPJAMHATHOM MI0CKOCTH TpaduKoB PyHKIUH BUna: y = kx, y =kx + b, y = k/x, y = ax2 + bx +



¢, vy =x3, y=1x, y = |x|, B 3aBHCHMOCTH OT 3Ha4eHMUII KO>(PHIUHCHTOB, OMMUCHIBATE CBOICTBA

GyHKUINHA.

Crpouth M M300paxkaTh CXEMATUUYECKU TpapUKH KBaJIpPaTUUHBIX (YHKIUI, OMUCHIBATH
CBOMCTBA KBaJPATHYHBIX (PYHKITUN 110 UX rpaduKam.

Pacno3HaBaTh KBaJpaTHUHYIO QYHKILHIO 110 (GOopMyIie, IPUBOAUTE IPUMEPHI KBaJPaTUUYHBIX
(GyHKUINN U3 pealbHOM KU3HH, PU3UKU, TEOMETPHUU.

YucJi0BbIe MOCJIeJ0BATEIbHOCTH U MPOrPeccHu

Pacnio3HaBaTh apu(MeTHUECKYI0 U F€OMETPUYECKYI0 IIPOrPECCUU MPU pa3HBIX CIOco0ax
3aJJaHuUS.

BbIMONMHATE BBIYMCICHHUS C MCIOIB30BaHHEM (OPMYNT N-ro 4jieHa apudMeTrudeckorl u
T€OMETPUYECKON MTPOTrPECCUi, CYMMBI IIEPBBIX N YICHOB.

N300pakaTh WieHbl NOCIEI0BATEIBHOCTH TOUYKAMH HAa KOOPIMHATHON IIIOCKOCTH.

Pemiate 3a1a4n, cBsI3aHHBIE C YUCIOBBIMU IIOCIEI0BATEIBHOCTAMH, B TOM YHCJIE 33Ja4U U3
peanbHON )KU3HHU (C NCIOIB30BAHNEM KAJIBKYIATOPA, HU(PPOBBIX TEXHOIOTUH).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

Koan4yecTBO 4acoB
HaumeHoBaHue pa3/iejioB U TeM JyeKTpOoHHbIe (LM pPOBbIE)
Ne i/m KonTtpoabHubie
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI
| Yucna u BeIUUCIIEHUS. PaliuoHaIbHbBIE 75 1 bubmuorexa [JOK
yHcia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 AnreOpanueckre BhIpaKeHUS 27 1 hitps/m.cdsoo.ru/7f4 15590
Bbu6nmuoreka [JOK
3 YPaBHCHHA 1 HCPABCHCTBA 20 ! https://m.edsoo.ru/7f415b90
Bbu6nmuoreka [JOK
. 1
4 Koopaunaret u rpaduicu. ymiciun 24 https://m.edsoo.ru/7f415b90
Bbu6nmuoreka [JOK
> Tosropenme i 0bodmenue 6 ! https://m.edsoo.ru/7f415b90
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8 KVIACC

KoumnuecTBo yacos
HaumeHoBaHue pa3/iejioB U TeM JyeKTpOHHBbIe (LM pPOBbLIE)
Ne ni/m KonTtpoabHubie
NPOrpamMmbl Bcero o0pa3oBaTejbHbIe pecypchl
padoThI
Bbu6nmuoreka [JOK
1 4 .K 1
ucia u BeuucieHus. KpanparHeie KOpHU 5 0 hitps:/m.cdsoo.ru/7f417af8
) Uucna u Beruncienus. CTeneHsp ¢ 1ebIM 7 0 bubmuorexa [JOK
IoKa3aTeyieM https://m.edsoo.ru/7f417af8
3 AnreOpandecKkre BhIpaKCHUSI. 5 1 bubanorexa HOK
KBanpathblii TpéxuieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIPaKEHHUSI. 15 1 bubmmoreka [JOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHcTBa. KBagparHbie 15 1 bubnnorexa HOK
ypaBHEHUS https://m.edsoo.ru/7f417afg
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 1 bubanorexa HOK
ypaBHEHUI https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus u HepaBeHCTBA. HepaBeHCcTBa 12 1 hitps://m.cdsoo.ru/7f417af8
bu6mmorexka [IOK
8 DyHKIHH. OCHOBHEIE NOHATHS > 0 https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
) 4
? yHicun. qucaosbe GynKimm ? 0 https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
1 IT 1
0 OBTOPCHHE 1 0000WCHHE 6 https://m.edsoo.ru/7f417af8
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9 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBOo 4acoB

daekTpoHHbIe (UU(POBHIE)

Ne ni/m KonTtpoabHubie
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE pecypchl
padoThI
| Yucna u BeuncieHus. JlelCTBUTEIbHBIE 9 1 bubnuoreka [JOK
qucia https://m.edsoo.ru/7f419d08
) YpaBHEHUS M HEPABEHCTBA. Y PAaBHEHUS C 14 1 bu6nuoreka [IOK
OJHOM IEPEMEHHOMI https://m.edsoo.ru/7f419d08
3 VpaBHeHus u HepaBeHCTBa. CHUCTEMBI 14 1 bubmmoreka [JOK
ypaBHEHUU https://m.edsoo.ru/7f419d08
bubmunoreka LIOK
. 1
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 hitps://m.cdsoo.ru/7f419d08
Bbubmunoreka LIOK
> Py 16 ! https://m.edsoo.ru/7f419d08
Bbubmunoreka LIOK
6 UucnoBble MOCIEI0BATEILHOCTH 15 1 hitps://m.cdsoo.rw/7f419d08
. [ToBTOpEHHE, 0000IIIEHNE, CUCTEMATH3AIIHS 18 1 bubmunoreka LIOK
3HaHUH https://m.edso0o.ru/7f419d08
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IHOYPOYHOE IINTAHUPOBAHMUE

7 KIIACC
KosmnuecTBo yacos
Ne i/ Tema ypoka
Bcero  KonrtposbHbIe
padoThI
1 [ToHsiTHE panOHATBLHOTO YKCIIA 1
2 Apudmerndeckre ISHCTBHS ¢ PallMOHATBHBIMH YHCIaMU 1
3 Apudmerndeckue TeUCTBUS C PAIIMOHATILHBIMU YHCIIAMH 1
4 Apudmerndeckue TeUCTBUS C PAIIMOHAILHBIMU YHCIIAMH 1
5 Apudmerndeckre IeHCTBUS C pallMOHATBLHBIMU YHCIAMU 1
6 Apudmerndeckue TeUCTBUS C PAIIMOHATILHBIMU YU CIIAMH 1
7 CpaBHeHue, ynopsa04MBaHUE PAlMOHAIBHBIX YHCEI 1
8 CpaBHeHue, yNOpsAI0YMBAHUE PALMOHATIBHBIX YUCET 1
9 CpaBHeHue, ynopsa04MBaHUE PAlMOHAIBHBIX YHCEI 1
10 CreneHb ¢ HaTypaJbHBIM MOKa3aTeIeM 1
11 CreneHsb ¢ HaTypaJIbHBIM [T0OKA3aTEIEM 1
12 CreneHb ¢ HaTypaJbHBIM MOKa3aTeIeM 1
13 CreneHsb ¢ HaTypaJIbHBIM [T0OKA3aTEIEM 1
14 CreneHb ¢ HaTypaJbHBIM MOKa3aTeIeM 1
15 Perienne 0CHOBHBIX 3a/1a4 Ha APOOH, IPOLIEHTHI U3 PEaTbHOM MPAKTHUKH 1
16 Pemenne ocHOBHBIX 3a/1a4 Ha APOOH, MPOIEHTHI U3 PEATbHON TPAKTUKHI 1
17 Perienne 0CHOBHBIX 3a/1a4 Ha APOOH, IPOLIEHTHI U3 PEaTbHOM MPAKTHUKH 1
18 Perienne 0CHOBHBIX 3a/1a4 Ha APOOH, IPOLIEHTHI U3 PEaTbHOM MPAKTHKU 1
19 [Ipu3Haku 1eTMMOCTH, Pa3IOAKEHUS] HA MHOKUTENIW HATYPaIbHbBIX YUCEN 1
20 IIpu3Haku nenuMOCTH, Pa3a0KEeHHs HA MHOKUATEIN HATYypaJIbHBIX YUCEI 1
21 Peanbubie 3aBucumoctu. [IpsiMast u 0OpaTHast MpONMOPIMOHATLHOCTH 1




22 Peanbubie 3aBucumoctH. [Ipsamast 1 o6paTHas IpOMOPLUUOHATILHOCTH 1

23 Peanbubie 3aBucumoctu. [IpsiMast u 0OpaTHast MpONMOPIIMOHATLHOCTH 1

24 Peanbubie 3aBucumoctH. [Ipsamast 1 o6paTHas IpOMOPLUUOHATIHLHOCTH 1

25 KonrtponsHast pabora no teme "Pannonanbabie yncna' 1

26 BykBeHHBIE BBIpaKE€HUS 1

27 [Tepemennsble. JlonycTuMbIE 3HAUEHUS IEPEMEHHBIX 1

y

28 ®opMybl 1

29 ®opMyiibl 1

30 [IpeobOpazoBanre OYKBEHHBIX BBIPQXKCHHH, pACKPBITHE CKOOOK U TIPUBEACHUE 1
MOIOOHBIX CIaraeMbIxX

31 ITpeoOpa3oBanue OyKBEHHBIX BBIpAXKEHUH, PACKPBITHE CKOOOK U MIPUBEICHUE )
MOTOOHBIX CIIaraeMbIX

1 ITpeoOpa3oBanue OyKBEHHBIX BBIPAXKEHUH, PACKPBITHE CKOOOK U MIPUBEICHUE )
MOTOOHBIX CIIaraeMbIX

1 [IpeobOpazoBanre OYKBEHHBIX BBIPQKCHHH, pACKPBITHE CKOOOK M TIPUBEACHUE 1
MMOIOOHBIX ClIaraeMbIX

34 CBolicTBa CTENIEHU C HATYPAJIbHBIM [10Ka3aTEIEM 1

35 CBolicTBa CTENEHU C HATYpPaJIbHBIM IMOKA3aTEIEM 1

36 CBolicTBa CTENIEHU C HATYPAJIbHBIM [10Ka3aTEIEM 1

37 MHorouneHsl 1

38 MHorouneHsl 1

39 CnoxxeHue, BBIYUTAHUE, YMHOKEHUE MHOTOUYJICHOB 1

) Y
40 CnoxxeHue, BBIYUTaHUE, YMHOKEHHE MHOTOYJIEHOB 1
41 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE MHOT'OUYJICHOB 1
) Y
42 CnoxxeHue, BBIYUTaHUE, YMHOKEHHE MHOTOYJIEHOB 1
43 @DopMyJIbl COKPALEHHOTO YMHOXKEHUS 1




44

@opMyJIbl COKPAILEHHOTO YMHOKEHUS

1
45 DopMyJIbl COKPAIIEHHOTO YMHOKEHUS 1
46 @DopMyJIbl COKPAIEHHOTO YMHOXKEHUS 1
47 @opMyIIbl COKPAILIEHHOTO YMHOXKECHUS 1
48 Pa3nokeHre MHOrO4JI€HOB HA MHOKUTEIN 1
49 Pa3znosxenre MHOTOUYJICHOB HA MHOKUTENHU 1
50 Pa3nokeHre MHOrO4JI€HOB HA MHOKUTEIN 1
51 PaznoxeHnre MHOrOYWIEHOB Ha MHOKHUTEIHN 1
52 Kontponbras pabota mo teme "Anredpandeckue BhIpaxeHus" 1
53 YpaBHeHHe, IpaBuiIa MpeoOpa3oBaHusl ypaBHEHUS, pABHOCHIIBHOCTh yPaBHEHUI 1
54 JIuneitHoe ypaBHEHHE C OJTHOM NMEPEMEHHOM, PEIIEHUE JTUHEUHBIX YpaBHEHUH 1
55 JInHeliHOe ypaBHEHME C OJHOM IEPEMEHHOM, PEILICHUE JIMHEUHBIX YPaBHEHUN 1
56 JIuneitHoe ypaBHEHHE C OJTHOM NMEPEMEHHOM, PEIIEHUE TUHEUHBIX YpaBHEHUH 1
57 Pemenue 3aga4 ¢ moMoIIbO ypaBHEHUI 1
58 Pemenue 3aga4 ¢ moMoIb0 ypaBHEHUH 1
59 Pemrenue 3a1au ¢ noMoIIbIO YpaBHEHHH 1
60 Pemrenue 3a1au ¢ noMoIIbIO YpaBHEHHH 1
61 JIuneliHoe ypaBHEHHE C IBYMs ITIEPEMEHHBIMHU U €0 Tpaduk 1
62 JluneliHoe ypaBHEHHUE C IBYMs IEPEMEHHBIMH U €ro rpaduk 1
63 CucreMa IByX JTUHEUHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMU 1
64 Cucrema 1ByX JUHEHHBIX YPaBHEHUH ¢ JBYMsI IEPEMEHHBIMU 1
65 CucreMa IByX JTUHEUHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMU 1
66 Cucrema 1ByX JUHEHHBIX YPaBHEHUH ¢ JBYMsI IEPEMEHHBIMU 1
67 Pemenue cucrem ypaBHEHHI 1
68 Pemenue cucrem ypaBHEHUI 1
69 Pemenue cucrem ypaBHEHHI 1




70

Pewenue cucreM ypaBHEeHUN

1
71 Pemenue cucrem ypaBHEeHHI 1
72 Konrponsnas padora no reme "JInnelinsie ypaBHeHus" 1
73 KoopaunaTa Touku Ha npsiMoit 1
74 HucnoBbie TPOMEKYTKH 1
75 Yucnosble IPOMEKYTKH 1
76 Paccrosinue Mexay 1ByMsl TOYKaMH KOOPAMHATHOMN MPSMOM 1
77 PaccrosiHue Mexy 1ByMsl TOYKaMHU KOOPAUHATHOU NPSMOU 1
78 [IpsamoyronbHas cucTeMa KOOpJAUHAT Ha TIIIOCKOCTH 1
79 IIpssMoyronbHas cucTeMa KOOPAUHAT HA MIJIOCKOCTH 1
80 [Tpumeps! rpadukoB, 3aaHHBIX HOpPMYyTaMU 1
81 [Tpumeps! rpaukoB, 3a1aHHBIX (HopMyTamMH 1
82 [Tpumeps! rpadukoB, 3aaHHBIX HOpPMYyTaMU 1
83 [Tpumeps! rpadukoB, 3a1aHHBIX (HopMyTamMH 1
84 Urenue rpadMKoOB peasIbHBIX 3aBUCHMOCTEH 1
85 UYrenue rpa)ukoB peabHbIX 3aBUCUMOCTEN 1
86 [Tonarue GpyHKUIUU 1
87 I'paduk Gyaxmmm 1
88 CaoiicTBa GpyHKINH 1
89 CaoiicTBa GyHKIIUN 1
90 Jlunelinas GyHKIUSA 1
91 Jluneiinast pyHKIUSA 1
92 [TocTpoenue rpaduka TUHEHHON QyHKITHH 1
93 [TocTpoenue rpaduka TMHEHHON HYHKIIHH 1
94 I'padux pynkunm y =[x| 1
95 I'paduk pynkmum y =[x| 1




96 Konrtponsnast padora no teme "Koopaunats! u rpaduxu. OyHKIun" 1
97 [ToBTOpEHNE OCHOBHBIX MOHIATHI U METOJIOB Kypca 7 Kiacca, 00001eHne 3HaHuH 1
98 [ToBTOpEHNE OCHOBHBIX MOHATUN M METOJIOB Kypca 7 Kiacca, 00001eHne 3HaHUH 1
99 [ToBTOpEHNE OCHOBHBIX MOHATUN M METOJIOB Kypca 7 Kiacca, 000011eHne 3HaHUH 1
100 [ToBTOpEHNE OCHOBHBIX MOHITHI U METOJIOB Kypca 7 Kiacca, 00001eHne 3HaHu| 1
101 HToroBast KOHTpOJbHAs paboTa 1
102 [ToBTOpEHNE OCHOBHBIX MOHITHI U METOJIOB Kypca 7 Kiacca, 00001eHne 3HaHu| 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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8 KVIACC

KoanuecTBOo 4acoB

Ne n/m Tema ypoka KonTtpoJsbHbie
Bcero
padoThI
1 KBanpaTHblil KOpeHb U3 UUCIIa 1
2 [TonsiTue 06 UpparMOHAIILHOM YHUCIIE 1
3 JlecsiTuuHbIe TPUOTMKSHUS UPPALMOHATBHBIX YHCETT 1
4 JlecsaTnaHbIe TPUOTMKEHUSI HPPAITMOHATBHBIX YHCEIT 1
5 JleicTBUTENbHBIE YUCTA 1
6 CpaBHeHME NEHCTBUTEIBHBIX YHCEI 1
7 CpaBHeHME IEUCTBUTEIBHBIX YHCEI 1
8 Apudmerndeckuii KBaJpaTHBIN KOPECHb 1
9 VYpaBHeHue BUaa X*> = a 1
10 CBoiicTBa apupMETHIECKUX KBAAPATHBIX KOPHEH 1
11 CBoiicTBa apu(pMeTHUECKUX KBaIPATHBIX KOPHEN 1
12 [TpeoOpazoBanHme YNCTOBBIX BRIPAKCHHH, COEPIKAIINX KBaJApATHBIE KOPHU 1
13 [TpeobOpazoBanHme YNCTOBBIX BRIPAKCHHH, COEPIKAIINX KBaJApAaTHBIE KOPHU 1
14 ITpeoOpa3oBaHue YUCIOBBIX BBIPAXKEHUN, COACPIKAIINX KBAAPATHbIE KOPHU 1
15 [TpeobOpazoBanHme YNCTOBBIX BRIPAKCHHH, COEPIKAIINX KBaJApAaTHBIE KOPHU 1
16 CreneHs C 1eNIBIM TTOKa3aTesieM 1
CrangaprHas 3anuch uncia. Pasmepbl 00beKTOB OKpYXKaroniero Mupa (ot
17 AJIEMEHTAPHBIX YACTHIL 10 KOCMUYECKUX 0OBEKTOB), IUTEILHOCTD MTPOLIECCOB B 1
OKpY’KaIoIlleM MUpe
18 CBoiicTBa CTENEHHU C LIEJIBIM TTOKa3aTesieM 1
19 CBolicTBa CTEIEHH C IIEIBIM ITOKa3aTeIeM 1




20

CBOICTBa CTEIICHU C OCJIBIM I10Ka3aTCIEM

1
21 CBolicTBa CTEIEHH C IIEJIBIM ITOKa3aTeIeM 1
22 CBoiicTBa CTENEHHU C LIEJIBIM TTOKa3aTesieM 1
23 KBanpatsblil TpéxuneH 1
24 KBanpaTHblii TpEXuiieH 1
25 PasnosxeHne KkBagpaTHOro TpEXUaeHa Ha MHOKUTEIN 1
26 Paznoxxenne kBaipaTHOro TPEXUIECHA HA MHOKHUTEIHN 1
7 KonrtponsHas padora no temam "Kpagparusie kopuu. Crenenu. KBagpaTHbiit 1

TpexuwieH"

28 Anrebpandeckas 1po0b 1
29 JlonycTUMbIe 3HAYCHHS IEPEMEHHBIX, BXOISIINX B alre0pandeckue BhIpaskeHUs 1
30 JlomycTruMble 3HaYEHUS TIEPEMEHHBIX, BXOASIINX B alreOpandecKue BoIpaKeHUs 1
31 OcHOBHOE CBOWCTBO alredpanveckon Apoou 1
32 Coxkpaienue apooei 1
33 Coxkpaienue apooei 1
34 Coxkpatenue apobeit 1
35 CrnoxxeHue, BBIYMTAaHUE, YMHOKEHUE U JICTICHUE aJlreOpandecKkux Ipooeit 1
36 CrnoxeHue, BBIYUTAaHHE, YMHOXKCHHE U JICTICHUE alnreOpandeckux apooei 1
37 CrnoxxeHue, BRIYMTAHUE, YMHOKEHUE U JICTICHUE aJlreOpandeckux Ipooeit 1
38 CrnoxeHue, BBIYUTAaHHE, YMHOXKCHHE U JICTICHUE alnreOpandeckux apooei 1
39 [IpeoOpazoBanme BeIpaXKeHUH, COEpKAIINX adreOpanvecKkue Apoou 1
40 [IpeoOpazoBaHue BhIpaX)EHUH, COAEPKAIIUX anredpandeckue apoou 1
41 [IpeoOpazoBanme BeIpaXeHUH, COEpKAIINX aaredOpandecKkue Apoou 1
42 KonrtponsHas pabora o Teme "Anredpanueckas 1poon" 1
43 KBanpatHoe ypaBHeHHnE 1
44 Hemnonnoe kBagpaTHoe ypaBHEHUE 1




45 HenonHoe kBapaTHOE ypaBHEHUE 1
46 dopmyiia KOpHEN KBAJIpaTHOTO YpaBHEHUS 1
47 ®opMyita KOpHEH KBaApPAaTHOIO YPaBHEHUs 1
48 ®dopmysa KOpHEH KBapaTHOTO YpaBHEHUS 1
49 Teopema Buera 1
50 Teopema Buera 1
51 Pemienue ypaBHeHM, CBOAAIIMUXCA K KBaPATHBIM 1
52 Pemenue ypaBHeHH, CBOAAILNXCA K KBaAPaTHBIM 1
53 [Ipocreitmume 1poOHO-pallMOHATILHBIC YPaBHEHUS 1
54 [Tpocreiinme ApoOHO-pallMOHATIbHbBIE YPAaBHEHHS 1
55 Pemienue TeKCTOBBIX 3a/1a4 ¢ TOMOIIBIO KBaJAPATHBIX YPaBHEHUH 1
56 PemreHne TeKCTOBBIX 3aa4 C IOMOILBIO KBAJAPATHBIX YPAaBHEHUU 1
57 Kontponbnas padota nmo teme "KBanpaTHsie ypaBHeHHs" 1
58 JluneliHOE ypaBHEHHUE C IBYMS IEPEMEHHBIMH, €TI0 rpaduK, MpUMeEpbl pereHus |
YPaBHEHHUH B LIEJIBIX YUCIAX
59 JluneliHOE ypaBHEHHUE C IBYMS IEPEMEHHBIMH, €r0 rpaduK, MpUMeEpbl pereHus |
YpaBHEHUM B LIEJIbIX YUCIIaX
60 JluneitHoe ypaBHEHUE ¢ IBYMsI IEPEMEHHBIMU, €r0 TpaduK, IPUMEPHI PEeLICHUs 1
YPaBHEHHUH B LIEJIBIX YUCIAX
61 Pemrenne cucreM AByX JIMHEWHBIX YPAaBHEHUM C IBYMs IEPEMEHHBIMU 1
62 Pemenue cucrem AByX JIMHEHHBIX YPABHEHUN C IByMs] IEPEMEHHBIMU 1
63 Pemrenne cucreM AByX JIMHEWHBIX YPAaBHEHUM C IBYMs IEPEMEHHBIMU 1
64 [Tpumepsl penieHnst CUCTEM HEJIMHEWHBIX YPABHEHHH C ABYMS TIEPEMEHHBIMU 1
65 [Ipumepsl perieHust CUCTEM HEJIMHEWHBIX YPABHEHHI C ABYMS IEPEMEHHBIMU 1
66 I'paduueckas MHTEpIIpETALIUS YPABHEHUS C IBYMSI IEPEMEHHBIMH U CHCTEM |

JIMHEWHBIX YPaBHEHUN C ABYMS IIEPEMEHHBIMU




I'paduueckas MHTEpIIpETALUs YPABHEHUS C IBYMSI IEPEMEHHBIMH U CHCTEM

67 JIMHEMHBIX YPaBHEHUH C JIBYMSI IEPEMEHHBIMU !
68 Pemennie TeKCTOBBIX 33Ja4 C IOMOIIIbIO CUCTEM YpaBHEHUI 1
69 Pemienue TeKCTOBBIX 3a/1a4 ¢ TOMOIIBIO CUCTEM YPaBHEHUI 1
70 Konrponsnas padora no teme "Cucremsl ypaBHeHUN" 1
71 UucnoBble HEPABEHCTBA M MX CBOMCTBA 1
72 UucnoBble HEPABEHCTBA U UX CBOMCTBA 1
73 HepaBeHcTBO ¢ 01HOM NTepeMEHHON 1
74 JInHeliHbIE HEPABEHCTBA C OJHOU IIEPEMEHHOMN U UX PEIICHUE 1
75 JIuHeitHbIe HEpaBEHCTBA C OJJHOM MTEPEMEHHOMN U UX PEIICHUE 1
76 JInHeliHbIE HEPABEHCTBA C OJHOM IIEPEMEHHOMN U UX PEIICHUE 1
77 CucreMbl TMHEUHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM U UX PEIICHUE 1
78 CucreMbl TMHENHBIX HEPABEHCTB C OAHOM IEPEMEHHOM U UX pELICHNE 1
79 CucreMbl TMHEUHBIX HEPABEHCTB C OJJTHOM MEPEMEHHOM U UX PEIICHUE 1
80 N3o0pakeHue pemeHrs TUHEHHOTO HEPaBEHCTBA U UX CUCTEM Ha YHCIIOBOM TPSMOi 1
81 N300pakeHne pereHns JMHEHHOT0 HEPAaBEHCTBA U MX CHCTEM Ha YHCIOBOM MPSIMOI 1
82 Kontponbnas padota mo teme "HepapeHncTBa. CuctemMbl HepaBEHCTB" 1
83 [Tonarue GpyHKUIUU 1
84 OO6macTh onpeaesieHns] 1 MHOYKECTBO 3HAUCHUH (PYHKITUN 1
85 CriocoOb1 3a1anust PyHKIUI 1
86 I'paduk Gyaxmmm 1
87 CaoiicTBa pyHKIINHU, UX OTOOpaKEHUE HA TpaduKe 1
88 Urenue u noctpoeHue rpadhukoB GyHKITANA 1
89 [Tpumeps! rpadukoB GyHKIUH, OTPaKAIONIUX PeaTbHbIE MTPOLECCHI 1
90 OyHKIMH, OMUCHIBAIOLINE NMPSAMYIO U 00paTHYIO MPONOPIHOHATbHbIE 3aBUCHMOCTH, |

uX rpaduKu




91 I'umep6ona 1

92 I'unepbomna 1

93 I'padux pynkuum y = x> 1

94 I'padux pynkuum y = x? 1

95 OyHKIIUA uy =x2, y =Xx3,y = YX, y = [X|; rpadnueckoe perieHne ypaBHCHHN U CHCTEM |
ypaBHEHHI

96 OyHKIMH Vy =x?, y =x%, y = VX, y = [X|; rpaduueckoe penieHre ypaBHEHHI U CUCTEM |
YpaBHEHHIA

97 HOBTOPGHI/IG OCHOBHBIX TTOHSTHI M METOJIOB KYpCOB 7 M 8 KJ1accoB, 00001IeHNE 1
3HAHUU

08 HOBTOPGHI/IG OCHOBHBIX TTOHSTHI M METOJIOB KYpCOB 7 M 8 KJ1acCoB, 00001IeHNE 1
3HaHUU

99 HOBTOPGHI/IG OCHOBHBIX TIOHSITUN U METOJIOB KYpCOB 7 1 § KJ1accoB, 0000IICHHE 1
3HAHUU

100 HOBTOPGHI/IG OCHOBHBIX TTOHSTHI M METOJIOB KYpCOB 7 M 8 KJ1accoB, 00001IeHNE 1
3HAHUU

101 HroroBast koHTpOIBHAS paboTa 1

102 HOBTOPGHI/IG OCHOBHBIX TIOHSITUN U METOJIOB KYpCOB 7 1 § KJ1accOB, 0000IICHIE 1
3HAHUU

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




9 KJIACC

Ne ni/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpouabHbie padoTsI

PanmonasbHbIC YnCIa, UppaIiOHaIbHBIC YHCIIa,
KOHEYHbIE 1 OECKOHEUHBIE JIECATUYHBIE IPOOHU

MHOXECTBO JCHUCTBUTEIBHBIX YHCEIT,
JEHCTBUTEILHBIE YUCIIA KaK OSCKOHEYHBIE
NECATUYHBIE TPOOH

B3auMHO 01HO3HAaYHOE COOTBETCTBUE MEXKIY
MHO>KECTBOM JIEHCTBUTEIBHBIX YUCEN U
MHO’KECTBOM TOYEK KOOPJAUHATHON IPSMOH

CpaBHeHME NEUCTBUTEIBHBIX YHCEII,
apudmeTnuecKkue AeUCTBUS C ACHCTBUTETLHBIMU
YUCIaMU

[TpubmmkéHHOE 3HAUCHNE BETMYNHBI, TOYHOCTh
NpUOIKEHUS

Okpyrienue yucen

OxpyrieHue uncen

[Ipukuaka u orieHKa pe3yJIbTaTOB BHIYUCICHUMN

KonTponbHas pabota o Teme "JlelicTBUTeIbHBIC
guciaa"

10

JluneitHoe ypaBHeHue. Pemenre ypaBHEeHUH,
CBOJIAIIUXCS K JINHEHHBIM

11

JluneitHoe ypaBHeHue. Penenrue ypaBHEeHUH,
CBOJAIIUXCS K JINHEHHBIM

12

KBagparnoe ypaBHenue. Pemienue ypaBHeHuUi,
CBOJALLINUXCS K KBAaJIPATHBIM




KBagparnoe ypaBHenue. Pemnienue ypaBHeHuUi,

13 CBOSAIIMXCS K KBaIpaTHBIM

14 bukBanpaTHbie ypaBHEHUS

15 bukBagpaTHbie ypaBHEHUS

16 IIpuMepsl perieHus: ypaBHEHUN TPEThEU U
YETBEPTOU CTENIEHEH Pa3IOKEHUEM Ha MHOKUTEIIN

17 [Ipumepsl pemieHust ypaBHEHHU TPEThEr U
YeTBEPTOU CTEMEHEN PA3JIOKEHUEM Ha MHOKHUTEIHN

18 Pemenue npoOHO-paliMOHATBHBIX YPaBHEHHHA

19 Pemenue npoOHO-paninoHaIbHBIX YpaBHEHUH

20 Pemennie TeKCTOBBIX 3a/a4 alnredpanyecKum
METOJ0M

21 Pemienue TeKCTOBBIX 3aa4 alreOpandecKum
METOJIOM

” Pemennie TeKCTOBBIX 3a/a4 alnredpanyeckum
METOJ0M

” KontponbHas padota o Teme "YpaBHEHUS ¢ OJTHON
nepeMeHHoun"

24 VYpaBHeHHE ¢ IBYMsI IEPEMEHHBIMU M €TI0 Tpauk

25 VYpaBHeHHE ¢ IBYMS TIEPEMEHHBIMH U €T0 Tpaduk

26 Cucrema 1ByX JTUHEHHBIX YPAaBHEHHUH € ABYMs
IIEPEMEHHBIMU U €€ pelIeHue

7 CucreMa IByX JTMHEUHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU U €€ peleHue

)3 CucreMa IByX JTMHEUHBIX YPABHEHUH C ABYMS

MIEPEMEHHBIMH U €€ PEIICHUE




Cucrema 1ByX JUHEHHBIX YPAaBHEHHUH C ABYMs

29 MIEPEMEHHBIMH U €€ PEIICHUE

30 Pemenue cucrem AByX ypaBHEHUI, OJJHO U3
KOTOPBIX JINHEWHOE, a IPYroe — BTOPOU CTEIIECHU

31 Pemenue cucrem AByX ypaBHEHU, OJTHO U3
KOTOPBIX JIMHEHHOE, a APYroe — BTOPOM CTEIEHU

37 Pemenue cucrem AByX ypaBHEHUM, OJJHO U3
KOTOPBIX JIMHEHHOE, a APYroe — BTOPOM CTEIEHU

3 Pemenue cucrem AByX ypaBHEHUI, OJHO U3
KOTOPBIX JINHEWHOE, a IPYroe — BTOPOU CTEIIECHU

34 I'paduaeckas naTEpIpETALIMS CUCTEMBI YPaBHEHU
C IByMsI IEPEMEHHBIMU

35 Pemienue TeKCTOBBIX 3aa4 alreOpandeckum
crocoooM

36 Pemienue TeKCTOBBIX 3aa4 alreOpandeckKum
CrocoooM

37 KontponbHas padota o teme "Cucremsl
ypaBHEHUN"

38 YucnoBble HEPABEHCTBA U UX CBOMCTBA

39 UucnoBbie HEPABEHCTBA M MX CBOMCTBA

40 JInHeliHbIE HEPABEHCTBA C OJHOU IIEPEMEHHOMN U UX
penieHue

41 JInHeliHbIe HEPABEHCTBA C OJHOU IIEPEMEHHON U UX
peuieHue

4 JIuHeitHbIe HEpaBEHCTBA C OJHON MEPEMEHHOMN U UX
penieHue

43 Cucrembl TMHEHHBIX HEPABEHCTB C OJHOU

IIEPEMEHHON U UX pEeLICHUE




CucreMbl TMHENHBIX HEPABEHCTB C OAHOM

4 MEPEMEHHOMN U UX PEIICHUE 1

45 Cucrembl TMHEHHBIX HEPABEHCTB C OJHOU 1
MEPEMEHHON U UX PEUICHHE

46 KBanpaTHble HepaBEeHCTBA U UX PEIICHUE 1

47 KBanpaTHble HEpaBEHCTBA U UX PELLIEHUE 1

48 KBanpaTHble HepaBEeHCTBA U UX PEIICHUE 1

49 KBanpaTHble HEpaBEHCTBA U UX PELIEHUE 1

50 KBanpaTHble HepaBEeHCTBA U UX PEIICHUE 1

51 I'padmueckas mHTEpIIpETalIUsI HEPABEHCTB U CUCTEM |
HEPABEHCTB C ABYMsI IEPEMEHHBIMU

5 I'padmueckas mHTEpIIpeTalIUsI HEPABEHCTB U CUCTEM |
HEPABEHCTB C ABYMsI IEPEMEHHBIMU

53 Kontponbnas padota o Teme "Hepaencraa" 1

54 KBangparuunas ¢pynkuus, e€ rpaduk 1 cBoiicTBa 1

55 Ksagparnunas gynkius, e€ rpaduk u cBoiicTBa 1

56 KBagparuunas ¢pynkuus, e€ rpaduk 1 cBoiicTBa 1

57 [Tapabomna, KoopIMHATHI BEPIIUHBI TapabOJIbI, OCh 1
CUMMETpHUH NapadoJIbl

58 [TapaGomna, KoopIMHATHI BEPIIUHBI TapabOJIbI, OCh 1
CUMMETPHUH NapadoJIbl

59 [Tapaboina, KOOPAMHATHI BEPIITHHBI TAPa0OIIBI, OCh 1
CUMMETPHUU TapadOIIbI

60 [TapaGoina, KOOpAMHATHI BEPUIMHBI TAPaOOIIbL, OCh 1
CUMMETPHUH TTapaboIIbI

61 [Tapabomna, KoopIMHATHI BEPIIUHBI TapabOJIbI, OCh 1

CUMMETPHUH TTapaboIIbI




[Tapabosa, KOOpAMHATHI BEPIIMHBI TAPaOOIIbI, OCh

62
CUMMETPHUH TTapaboIIbI

63 I'paduxu Gynkmmit: y = kx, y =kx + b, y=k/x, y=x3,
y=VX, y=[X|

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

65 I'paduxu Gynkmmit: y = kx, y =kx + b, y=k/x, y=x3,
y=VX, y=[x|

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

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

68 I'paduxu Gynkmmit: y = kx, y =kx + b, y=k/x, y=x3,
y=VX, y=[X|

69 Konrponsnas padora no reme "®@ynkuun"

70 TToHsTHEe YHCIOBOM ITOCIIEN0OBATEILHOCTH

71 3agaHue nocae10BaTeIbHOCTH PEKYPPEHTHOM
bopmynoit u GpopMysoi n-ro 4ieHa

72 Apudmerndeckast 1 TeOMETpUIECKas MPOTPECCUU

73 Apudmerndeckas 1 reOMeTpUIecKas Iporpeccuu
dopMyItbl N-ro YjaeHa apupMEeTHIECKON U

74 FeOMETPUYECKON MPOTrPECCrid, CYMMBI MEPBBIX N
YJICHOB
dopMyItbl N-ro YjaeHa apupMETHIECKON U

75 r€OMETPUYECKON MPOrPECCrid, CYMMBI MEPBBIX N

YJICHOB




®opmyITbl N-ro YjieHa apupMeTHIecKoi u

76 reOMETPUYECKON MPOTrPECCUid, CYMMBI MEPBBIX N
YJIEHOB
®opmyITbl N-ro YjieHa apupMeTHIecKoi u

77 r€OMETPUYECKON ITPOTrPECCUil, CyMMBI IIEPBBIX N
YJICHOB
dopMyItbl N-ro YjaeHa apupMEeTHIECKON U

78 F€OMETPUYECKON ITPOrPECCUil, CyMMBI IIEPBBIX N
YJICHOB
N3o0pakeHue dieHOB apuhMETHIECKON U

79 F€OMETPUYECKON MPOrpeccrii TOUKaMu Ha
KOOPJMHATHOM MJIOCKOCTH
N3o0pakeHue dieHOB apuhMETHIECKON U

80 F€OMETPUYECKON MPOrpeccrii TOUKaMu Ha
KOOPJMHATHOM MJIOCKOCTH

81 JIMHEWHBIN U SKCIIOHEHIIUAIBbHBIN POCT

82 CloHbI€ TPOLEHTHI

83 CnoskHbIE TPOLIEHTHI

%4 Kontponbras padota o teme "Hucnossie
MoCJe10BaTeabHOCTH "
[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITUS

85 3HAaHUM. 3aMuch, CPaBHEHUE, ACHCTBUS C
JNEHCTBUTENBHBIMU YUCIIAMU, YHCIIOBas MpsiMast

26 [ToBTOpenue, 0000IIEeHNE U CUCTEMATH3AIHS
3HaHUH. IIpOLEHTHI, OTHOILIEHYS, IPONIOPLIUU

%7 [ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AITUS

3HaHuil. OKpyrieHue, npudInKeHue, OlleHKa




88

[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS
3gaHui. Pernenne TeKCTOBEIX 3a1a4
apru(PMETHIECKUM CTIOCOOOM

&9

[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS
3HaHUU. Penienne TeKCTOBBIX 3a1a4
apu(pMETHYECKUM CITIOCOOOM

90

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITUS
3HaHui. Pemmenne TeKCTOBLIX 3a1a4
apu(pMETHYECKUM CITIOCOOOM

91

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITUS
3HaHui. [IpeobpazoBanue anredpandecKux
BBIp)XEHUH, TOMTyCTUMBIC 3HAUCHUS

92

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITUS
3HaHui. [IpeobpazoBanue anredpandecKux
BBIp)XEHUH, TOMTyCTUMBIC 3HAUCHUS

93

[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS
3Hanui. [IpeobpazoBanue anredpandeckux
BBIPKCHUH, IOMYCTUMBIC 3HAYCHUS

94

[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS
3Hanui. [IpeobpazoBanue anredpandeckux
BBIPAKCHU, TOIIyCTUMBIC 3HAUCHUS

95

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITUS
3HaHU. DyHKIUK: TOCTPOCHUE, CBOMCTBA
M3YUYEHHBIX (DYHKITHIA

96

[ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AITUS
3HaHU. DyHKIUK: TOCTPOCHUE, CBOMCTBA
M3y4YEHHBIX (PYHKITUN




[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS

97 3HaHUM. DyHKIUK: TOCTPOCHHUE, CBOMCTBA 1
M3y4YEHHBIX (PYHKITUN
[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS

98 3HaHui. OyHKIMU: TOCTPOEHHUE, CBOMCTBA 1
M3YYEHHBIX (DYHKITHIA
[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITUS

99 3Hanuil. ['papuueckoe pemeHre ypaBHeHUN U UX 1
CUCTEM
[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITUS

100 3HaHU#. ['paduueckoe pemeHne ypaBHEHUN U UX 1
CHCTEM

101 HroroBast koHTpOIBHAS paboTa 1

102 O06o001IeHre U cucTeMaTU3alus 3HaHUH 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Anre6pa, 7 knacc/ Konssrun FO.M., TkaueBa M.B., ®enoposa H.E. u npyrue,
AxkrmmmonepHoe o6rmectBo «M3marenbetBo «lIpocBemenuer

» Anre6pa, 7 xknacc/ MaxkapsrueB FO.H., Munmiok H.I'., Hemmkos K.W. u apyrue;
noA penakuuen TenmsakoBckoro C.A., AkunonepHoe o01iecTBo «M31aTenbCcTBO
«IIpocserieHue»

» AnreGpa, 8 knacc/ Komsarun FO.M., TkaueBa M.B., ®enoposa H.E. u npyrue,
Axk1monepHoe obuectBo «M3narensctBo «lIpocBemienue»

» Anre6pa, 8 kmace/ Maxkapsrue FO.H., Munmiok H.I'., Hemmkos K.W. u apyrue;
noA penakuuen TemsakoBckoro C.A., AkunonepHoe o0iiecTBo «M31aTenbCcTBO
«IIpocsemenue»

» AnreGpa, 9 knacc/ Komsirun FO.M., TkaueBa M.B., ®enoposa H.E. u apyrue,
Axk1monepHoe obuectBo «M3marensctBo «lIpocBemienue»

» Anre6pa, 9 kinacc/ Maxkapsiues FO.H., Munmtox H.I'., Hemmiko K.U. u apyrue;
non peaakuuen TensikoBekoro C.A., AkninonepHoe o61ecTBo «3nareascTBo

«IIpocsemenue»

METOIUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA
YMK «Anreopa» 1O. H. Makapsiuesa, H. I'. Munaiok, K. 1. Hemkosa, C. b.

CyBopoBoit qyis1 7 — 9 kiaccoB



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Poccuiickas Onexrponnas [1lkona https://resh.edu.ru/subject/
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