MUAHMCTEPCTBO NPOCBEIIEHUSI POCCUMCKON ®EJIEPAIINHA
MyYHHIHIAJIbHOE 6101 KeTHOE 001e06pa3oBaTe/ibHOE yUpesKaeHue

MBOY Hlkona Ne 174 r.o.Camapa

PACCMOTPEHO COTJIACOBAHO
PyxkoBoputens IIMO 3amecturens qupekropa no YBP
MBOY "lIlIkona Nel74"
Casonora E.B. ﬂ g
TIporoxon Ne ot «30» aBrycra 2023 r. J Apremsesa [.B.

TIpuxas Ne ot «30» aBrycra 2023 .

PABOYASI IIPOrPAMMA
(ID 2315306)

y4yeOHOro Kypca «AJjredopa»

I oOydaronuxcs 7-9 KiaccoB

Camapa 2023-2024




HOACHUMTEJBHASA 3AIINCKA

Anrebpa sSBISETCS OJTHUM U3 OMOPHBIX KYpCOB OCHOBHOTO OOIIero 00pa3oBaHUs: OHA 00ECIIeYMBACT U3YUYCHUE APYTUX
JUCIMIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK W TYMAHUTApHOTO IIMKJIOB, €¢ OCBOEHHUE HEOOXOAMMO MJI MPOJOJHKCHHUS
oOpa3oBaHMsl U B IOBCEIHEBHOM XU3HU. Pa3BuTHe y oOydarommxcs Hay4yHbIX IPEACTABICHUI O NPOUCXOXKICHUM U
CYLIHOCTHU alreOpanyeckux abCTpaKLMii, crioco0e OTpaKEHUsI MaTEMaTUYECKONW HAYKOH SIBJIEHUN U IPOLIECCOB B MPUPOIE U
oOuiecTBe, pojiM MaTEMaTHYECKOI0 MOJEIMPOBAHUS B HAyYHOM IMO3HAHUM U B IMPAKTHUKE CIIOCOOCTBYET (POPMHPOBAHUIO
Hay4YHOIO0 MHUPOBO33PEHHUS M KAa4E€CTB MBIIUICHUS, HEOOXOAUMBIX IJis aJalnTaldd B COBPEMEHHOM LU(POBOM OOIIECTBE.
N3yuenue anreOpbl oOecrieynmBaeT pa3BUTHE YMEHHUs HaOMIOAaTh, CPaBHHBATh, HAXOAHWTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTHUYHOCTH MBIIIIEHHSI, CHOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JCHCTBHUS U BBIBOJBI, (POPMYIUPOBATH
yTBepxaAcHU. OCBOEHHE Kypca areOpbl 00eCcIeunBaeT pa3BUTHE JIOTHYECKOTO MBIIIEHUSI 00YyYaloIUXCsl: OHU UCHOJIB3YIOT
JNEAYKTUBHbIE U MHIYKTUBHBIE PAacCyKIEHHUs, 0000UIEHME M KOHKpETH3aluio, adcTparupoBaHue U a”amoruro. O0yueHue
anredpe mpenanonaraeT 3HaYUTENbHbBIA 00bEM CAMOCTOSITENIBHON JIEATEIbHOCTH 00YYaIOIUXCsl, TO3TOMY CaMOCTOSITENIbHOE
pelieHre 3a1a4 sIBISETCS peaiu3anuen 1eaTeIbHOCTHOTO MPUHITUIIA 00yUeHHUS.

B crpykrype nporpammel y4ueOHOTO Kypca «Anredpa» ajisi OCHOBHOTO OOHIEro oOpa3oBaHMs OCHOBHOE MECTO
3aHUMAIOT COJEPKATEIIbHO-METOANYECKHE TMHUU: «Hucna 1 BIUUCICHUSD, «AJreOpandecKkue BhIpaXeHUs», «Y paBHEHUS U
HepaBeHCTBAY, «DyHKuunM». Kaxnas U3 3TUX COAEpKaTeIbHO-METOMYECKUX JIMHUNA Pa3BUBAETCS HA MPOTSHKEHUH TPEX JIET
M3Y4YEeHUs Kypca, B3aUMOJEHCTBYS C APYTMMU €ro JUHUSAMU. B xoze n3ydyenus: yueOHOro Kypca oOy4aronumcs MpUuxoIuTcs
JIOTHYECKH PacCy’kJaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH S3bIK. B CBsI3M ¢ 3TUM B mporpammy y4eOHOTo Kypca
«AnreOpa» BKJIIOYEHbl HEKOTOpPbIE OCHOBBI JIOTHKH, IMPEACTABICHHBbIE BO BCEX OCHOBHBIX pa3lieiaXx MaTeMaTH4YecKOro
oOpa3oBaHMsI U CHOCOOCTBYIOIIME OBJAJEHUIO OOYYaIOUIMMHCS OCHOB YHHMBEpPCAJIbHOIO MaTeMaTHUYECKOTO S3bIKa.
ConepxaTenbHON U CTPYKTYPHOM 0COOEHHOCThIO YY4EOHOTO Kypca «AJredpay sBISETCS €ro HHTErPUPOBAHHBIN XapaKTep.

Conepxxanue nuHMM «YuWcCna W BBIYUCICHHS CIY)KUT OCHOBOW I JallbHEHMIIEro H3y4YeHHUs MATeMaTHKH,
CIIOCOOCTBYET Pa3BUTHIO Yy O0YUYAIOIIMUXCA JIOTHUECKOTO MBILUICHUS, (POPMUPOBAHUIO YMEHHUS MOJIb30BATHCS AITOPUTMAMH, A
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JUIsl TIOBCETHEBHOM >KU3HU. Pa3BuThe MOHATHS O YUCIE HA



YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHUsSl CBSI3aHO C PALMOHAIBHBIMU M UPPALMOHAIBHBIMU YHCIIaMH, (POPMHUPOBAHUEM
MPEACTABICHU O JEHCTBUTEIBHOM YHCIE. 3aBEPIICHWE OCBOCHUS YHUCJIOBOM JMHUU OTHECEHO K CpeJHEMYy oOLeMy
00pa3oBaHUIO.

CopepxaHue ABYX aireOpanyeckux JIMHUM — «AnreOpanueckue BBIPAXKEHUS» MU «YPaBHEHUS U HEPABEHCTBA»
CHocoOCTBYeT (POPMHUPOBAHUIO Yy OOYYAIOIIMXCS MAaTEMaTH4EeCKOro ammapara, HEoOXOJMMOIo MJisi peuleHus 3azaad
MaTEMaTUKH, CMEXHBIX IPEIMETOB U IMPAKTUKO-OPUEHTHPOBAHHBIX 3a1ady. Ha ypoBHE OCHOBHOro o0uiero o0pas3oBaHus
yueOHBIN MaTepHall TPYNIHUPYETCsS BOKPYT PAllMOHATBHBIX BBIpAXKEHUN. Anredpa JeMOHCTPUPYET 3HAUCHUE MAaTEeMAaTUKH KakK
A3BIKA JJIA MOCTPOEHUS MAaTEMATUYECKUX MOJEIIEH, OMUCAHUs MPOLECCOB U SIBJIEHUHN pealibHOro Mupa. B 3amaun o0yueHus
anredpe BXOIAT TAaKKe AaJIbHEHIIEe pa3BUTUE AITOPUTMHUUECKOTO MBIIUICHUS, HEOOXOAUMOr0, B YaCTHOCTH, JJII OCBOCHUS
Kypca UH(GOpPMAaTUKHU, U OBJAJCHHE HaBbIKaMH JEAYKTUBHBIX paccyxaeHuid. IIpeoOpazoBaHue CHMBOJBHBIX (QOpM
CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHUS, CIOCOOHOCTEN K MaTEMAaTUYECKOMY TBOPYECTBY.

Conepxanue GyHKIMOHAIBHO-Tpa)UUECKON JTUHUU HAIEJICHO Ha MOJy4YeHUE 00yUJaroIIMMUCS 3HAaHUN 0 (PYHKIIUIX Kak
BAKHEWILEH MaTEMaTUYECKON MOJIETH JIsi OMKMCAHUSl U MCCIIEOBAaHUS Pa3HOOOPAa3HbIX MPOLIECCOB U ABJICHHUN B MPUPOJIE U
oOmiectBe. l3yueHue Marepuansa CHOCOOCTBYET PAa3BUTHUIO Y OOYyYarOIIMXCS YMEHHUS HCIHOJb30BaTh pa3MyYHbIe
BBIPA3UTENbHBIE CPEACTBA SI3bIKA MATEMATHUKU — CIIOBECHbIE, CUMBOJIMYECKHE, rpaguuecKkre, BHOCUT BKJIaJ B (popMHUpOBaHUE
MPEACTABICHUI O POJIM MaTEMATUKU B PA3BUTUH LIMBUIN3ALUU U KYJIbTYPBIL.

CornacHo yueOHOMY IIaHy B 7—9 Kilaccax u3ydaeTcsi yueOHbIl Kypc «AnreOpay», KOTOPBIA BKIIIOYAET CIEIYIOLIUE
OCHOBHBIE pa3fielibl coAepxkaHus: «Hucaa u BbIYMCIEHUSNY, «ANreOpandeckue BhIPAKEHUN», « Y paBHEHUSI U HEPABEHCTBAY,
«DyHKIUIN.

Ha uzyuenue yuebHoro kypca «Anredpa» orsoautcst 306 yacos: B 7 kinacce — 102 vaca (3 yaca B Heneno), B 8 kiiacce —
170 gacoB (5 yacoB B Henenmo), B 9 kimacce — 136 yacor (4 yaca B HeEIiO).



COJEPXAHME OBYUYEHUA
7 KIIACC

Yuciaa 1 BBIYMCICHUA

JpoOu 0OBIKHOBEHHBIEC U JIECATUYHBIC, IEPEXO] OT OJHOM (OpMBI 3anucu Jipodei K apyroi. [loHsaTHe paioHaIbLHOTO
qHCiia, 3allCh, CPAaBHEHHUE, YMOPSIOYMBAHHWE PAITMOHAIBHBIX YHCEN. ApH(PMETHYSCKHE NCUCTBUS C PAIMOHATLHBIMH
yuciaaMu. Pelienne 3a1ay u3 peaabHON MPaKTUKUA HA YacTU, HAa IPOOH.

Crenenb ¢ HaTypaJIbHBIM MOKa3aTeJIeM: OMNpeleTIeHUuE, MpeoOpa3oBaHuEe BHIPAXKEHUI HA OCHOBE ONpPEIENCHNUs, 3alucCh
Oonpiux uucen. [IpoieHTsl, 3amuch NPOLEHTOB B BUJIE ApOOM U ApoOM B BHUJIEC MPOLIEHTOB. Tpu OCHOBHBIC 3a7aud Ha
IIPOLICHTBI, PELICHUE 3a7a4 U3 PEAIbHON ITPAKTUKHU.

[IprmMeHeHne NPU3HAKOB JIEIMMOCTH, PA3JIOKEHUE HA MHOXKUTEIIN HATYPaIbHbBIX YUCEIL.

PeasibHbIC 3aBUCUMOCTH, B TOM YHCJIE MpsMasi U oOpaTHas MPOMOPIUOHATBLHOCTH.

AJire0panvecKue BbIpasKeHU s

IIepeMeHHBIE, YMCTOBOE 3HAUCHUE BBIPAXKEHUS C IEPEMEHHOU. JlonmycTuMble 3HaUeHus nepeMeHHbIX. [IpeacraBnenue
3aBUCUMOCTH MEXy BeTUYrMHaMU B BUjie hopmyibl. Berancnenus no gopmynam. [IpeodpazoBanre OyKBEHHBIX BBIPAKEHUH,
TOXJECTBEHHO pPAaBHBIC BBIPAXEHUS, MpaBUja MPeoOpa3oBaHUs CYMM M MPOU3BEICHUI, MpaBUJia PACKPBITHS CKOOOK M
MIPUBEICHUS TTOJOOHBIX CIaraeMbiX.

CBOMCTBA CTENEHU C HATYPAIBHBIM ITOKA3aTEIIEM.

Onnowiensl 1 MHorousieHbl. CreneHb MHOrowileHa. CrnoKeHue, BbIYMTaHUE, YMHOXXEHHUE MHOrOWICHOB. DOpMYyJibl
COKpPAlICHHOIO0 YMHOXKEHHS: KBaJpaT CYMMbl M KBaJpaT pa3HocTH. DopMmyrna pa3HOCTH KBaAparoB. PasnoxkeHwue
MHOTOYJIEHOB HA MHOKHUTEJIH.

YpaBHeHUS U HEPABEHCTBA

YpaBHeHUE, KOPEHb YpaBHEHUSI, PaBUia MPeoOpa30BaHUs ypaBHEHHUSI, PABHOCWIBHOCTh YPAaBHEHUH.

JIuHeHOE ypaBHEHHE C OJHOM MEPEMEHHOW, YUCIO KOPHEW JIMHEMHOTO YPABHEHUS, PEUICHUE JIMHEMHBIX YPABHEHUU.
CocraBieHue ypaBHEHUM M0 YCIOBUIO 3a/1aun. Pelienre TeKCTOBBIX 3a/1au C OMOIIbIO YPaBHEHUI.



JIluHeliHOe ypaBHEHHE C JABYMs IE€peMEHHbIMU U ero rpaguk. Cucrema AByX JIMHEHHBIX YpaBHEHUH C ABYMs
nepeMeHHbIMH. Perienne cucreMm ypaBHEHU# CIOocOOOM MOJCTaHOBKHU. [Ipumepsl pemieHusi TeKCTOBBIX 3a7ad C MOMOIIBIO
CUCTEM YPAaBHECHMM.

DOyHKUUHA

KoopanHara Touku Ha npsaMoi. YHCIIoBbIe MPOMEXYTKHU. PaccTosiHME MEX Ty IBYMsI TOUKAMHA KOOPIAMHATHOM IIPSIMOM.

[IpsimoyronbHast cucrema koopaunHat, ocu OX u Oy. Abcuucca U OpAMHATa TOYKH HAa KOOPAWHATHOM IJIOCKOCTH.
[Tpumepsl rpadukos, 3agaHHbIX (popmynamu. UreHue rpaduxoB peanbHbIX 3aBucuMmocTeil. [lonstue ¢ynxuuu. ['padux
¢ynknun. CoiictBa ¢yHkiwmid. JluneiiHas ¢ynkuus, e¢ rpaduk. ['paduk dyskuum y = |X|. ['paduueckoe pemienne
JIMHEWHBIX YPABHEHUN U CUCTEM JIMHEHWHBIX YPaBHEHUM.

8 KJIACC

Yucsia v BBIYUCTIEHUSA

KBanpatHeiii kopeHb u3 uucia. [lonsarue 06 uppanumoHaabHOM uucie. JlecaTuuHble TpUOIMKEHUS UPPAlMOHATIBHBIX
yucen. CBoiicTBa apu(METHUECKUX KBAAPATHBIX KOPHEW M UX MPUMEHEHHE K MPEeoOpa3OBaHUIO UMCIOBBIX BBIPAKCHHUUN U
BBIUMCJICHUAM. J[eiCTBUTENIBLHBIC YHCIIA.

Crenenb ¢ 1enabIM NIOKa3aTeneM U e€ cBoricTBa. CTaHIapTHAs 3allUCh YKCIA.

AJire0OpanvecKkue BbIpaKeHUs

KBampaTHbIil TpeXuseH, pa3ioKeHUE KBaJAPATHOTO TPEXUIeHa HA MHOKHUTEH.

Anrebpandeckas Apoob. OCHOBHOE CBOMCTBO ainreOpanyeckoil npoou. CroxeHue, BbIYUTaHUE, YMHOXKECHUE, JCICHUE
anredpanyeckux apodei. PaninonanbHbie BBIpRXKEHHS U UX TpeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢opMmyna KOpHEW KBajapaTHOro ypaBHeHus. lTeopema Buera. Pemenue ypaBHeHwid,
CBOJSIINXCSA K JIMHEWHBIM U KBaJipaTHBIM. [IpocTeiime qpoOHo-parimoHaIbHbIE YPABHEHHUS.

I'paduueckas uHTEpHpeTanvisi ypaBHEHUM C ABYMs MEPEMEHHBIMU M CUCTEM JIMHEWHBIX YpaBHEHUU C JIBYMs
nepeMeHHbIMU. [Iprumepsl peleHnst CUCTEM HETMHEUHBIX YPABHEHUM C IBYMsI IEPEMEHHBIMU.

Pelenre TeKCTOBBIX 3a/1a4 aNredpanyeckum CrocoOoM.



UucnoBele HEPABEHCTBA M UX CBOMCTBA. HepaBeHCTBO ¢ OJTHOM mepeMEeHHOU. PaBHOCHIIBHOCTh HEpAaBEHCTB. JInHEHbIE
HEPABEHCTBA C OJHOM NepeMeHHONW. CUCTEMBI TMHENHBIX HEPABEHCTB C OJTHON IIEPEMEHHOM.

DyHKUUHA

[Honstue pynkuuu. O01IacTh OMpEEICHUs U MHOXKECTBO 3HaueHUH PpyHKinu. CriocoOb! 3a1aHus PyHKIIHA.

I'paduk dynkun. Yrenue cBoiictB GpyHkiun mo e¢ rpaduky. [Ipumeps rpadukoB GyHKIIHNHA, OTpaskaloUX peaabHbIe
IIPOLIECCHI.

OyHKIMH, OMICHIBAIOIINE IPSIMYIO U 00paTHYIO MPOTNOPIIMOHATBHBIE 3aBUCUMOCTH, UX Tpaduku. OyHKIUN Y = X2,y =
x3, y = \x, y=|x|. Ipadudeckoe pemenne ypaBHEHNI 1 CHCTEM yPaBHEHHI.

9 KJIACC

Yucaa 1 BBIYMCICHUSA

PaunoHanpHbple 4MCla, WppalMOHANbHBIE YHCIA, KOHEYHbIE M OECKOHEUYHBIE JECATUYHBbIE ApoOH. MHOXECTBO
JEUCTBUTEIBHBIX YHCEIN, JCUCTBUTENbHBIC YHCIA KaKk OECKOHEUHbIE JecsITHYHble apodu. B3auMHO ogHO3HAYHOE
COOTBETCTBHE ME¥K]1y MHOKECTBOM JICMCTBUTEIBHBIX YACEII U KOOPAUHATHOU MPSIMOU.

CpaBHeHUe IEUCTBUTEIBHBIX YHUCEI, apu(PMeTHYeCKUe ACHUCTBUSI C ICHUCTBUTEIILHBIMU YU CIIAMH.

Pa3mepsl 00bEKTOB OKPYKAIOIIETO MUPA, TUTEIBHOCTD MPOILIECCOB B OKPYIKAIOIIEM MHPE.

[TpubnmxéHHOE 3HAYCHHNE BEIIMYUHBI, TOUHOCTh npuOmmkenus. Okpyrienue uuceln. [Ipukuaka u oreHka pe3ysibTaToB
BBIUYHCIICHUU.

YpaBHeHMs H HEPABECHCTBA

JIunenHoe ypaBHeHue. Pelienne ypaBHEHNM, CBOAALLUXCS K TUHEUHBIM.

KBanparHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOISAIIMXCS K KBagpaTHbIM. bukBagpaTHOoe ypaBHeHue. lIpumepsl
pelIeHUs] YpaBHEHUM TPEThEN U YETBEPTOM CTEIIEHEN pa3ioKeHHEM HA MHOXKHUTEIH.

Pemenne npoOHO-paIiMoHaNbHBIX ypaBHEHUH. Pelienre TeKCTOBBIX 3a1a4 anredpandeckKuM METOIOM.

VYpaBHeHue ¢ JByMs MEepeMEHHbIMU U ero rpaduk. PemieHue cucreMm JBYX JIMHEMHBIX YpPaBHEHHM C JBYMs
nepeMeHHbIMU. Pelienne cucteM AByX YpaBHEHMIA, OJTHO U3 KOTOPBIX JIMHEWHOE, a ApPyroe — BTOpou creneHu. I paduueckas
MHTEPHPETALNS CUCTEMBI YPABHEHUH C JIByMS IEPEMEHHBIMU.



Pelienre TeKCTOBBIX 3a7a4 anreOpandeckuM CrocoOoM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemrenue nmuHEWHBIX HEPABEHCTB C OJHOW MEPEMEHHOM. PerieHne cucTemM JMHENHBIX HEPABEHCTB C OJHOM IMEPEMEHHOM.
KBagpatnbie HepaBeHcTBa. ['paduyeckas nHTEpIpeTalsi HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IEPEMEHHBIMH.

DOyHKUUHA

KBagpatnunas ¢yskius, e¢ rpaduk u cBoiicta. [lapabomna, KOOpIUHATEI BEpUIUHBI TTapabOIbl, OCh CHMMETPUN
1apadoJibl.

Ipadukn Gpyrxmmit: Y = kx, y = kx + b, y = k/x, y = x3, y=x, y = |x| , # ux cBoiicTa.

YucioBble M0CJI€10BATEILHOCTH U IIPOrPeccu U

[ToHsiTHE YKCTOBOM TOCIIEIOBATENBHOCTU. 3aJaHUE MOCIEA0BATEILHOCTH PEKYPPEHTHON opMynoi U popmysoit N-ro
YJICHA.

Apudmernueckass u reoMmerpudeckas nporpeccur. GopMmynbl N-ro yjieHa apuPMETHUEeCKOl U TeOMETPUYECKOM
MIPOIPECCUN, CYMMBI IIEPBBIX N YJIEHOB.

N3o0OpaxkeHue uneHOB apu(pMEeTUUECKON U TEOMETPUYECKOM MPOrpeccui TOYKaMU Ha KOOPJIWHATHOW TIOCKOCTH.
JIuHEeWHbINA U SKCIOHEHIMAIbHBIN pOCT. CII0KHBIE MPOLIEHTHI.



IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IPOI'PAMMBbI YYEBHOI'O KYPCA «AJITEBPA» HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJIbTAThl OCBOCHHS MPOrpaMMbI YUeOHOT0 Kypca «Anredpa» XapakTepu3yrTCs:

1) naTpHoTHYECKOE BOCIINTAHHE:

MPOSBICHUEM HHTEpeca K MNPONUIOMY M HACTOSIIEMY POCCHMCKOM MATEMAaTHUKH, IEHHOCTHBIM OTHOIICHUEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATHKOB U POCCUHUCKON MAaTEMAaTUUYECKOM IIKOJbI, K UCIOJb30BAHUIO 3TUX JOCTHUKEHHUU B
JIPYTUX HayKax U MPUKIAIHBIX chepax;

2) TpaskIaHCKOe ¥ JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00SI3aHHOCTEH IpakJaHWHA M pealli3alldy ero IpaB, MPEACTAaBICHHEM 0 MaTEMAaTHIYECKUX
OCHOBax (PYHKIIMOHHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SBJICHUH, MPOIEAYpP TPa)KJAHCKOTO OOIIeCTBa (HampuMmep, BBIOOPHI,
OTPOCHI), TOTOBHOCTBbIO K OOCYXJEHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKCHUMN
HayKH, OCO3HAaHUEM BOKHOCTH MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B IESTEIbHOCTH YYCHOTO;

3) Tpy10BO€ BOCITUTAHME:

YCTAaHOBKOM Ha aKTUBHOE y4acTHE B PEIICHUH MPAaKTUYECKUX 3aJlad MAaTEeMaTHUYE€CKOW HampaBJICHHOCTH, OCO3HAHUEM
BAXXHOCTH MaTeMaTHYECKOro 00pa3oBaHUs Ha MPOTSHKEHUU BCEH JKU3HU JIJIs1 YCIICIIHON MPOo(eCCHOHATBHON JeATeIbHOCTH U
pa3BUTHEM HEOOXOJMMBIX YMEHUN, OCO3HAHHBIM BBHIOOPOM U MOCTPOCHHEM HHAUBUIYATBHON TPACKTOPUH OOpa30BaHUS U
KU3HECHHBIX TIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIIECTBEHHBIX TTOTPEOHOCTEI;

4) acTeTHYEeCKOe BOCIIUTAHNE:

CIIOCOOHOCTBIO K SMOITMOHAIIBHOMY W JCTETUYECKOMY BOCHPHUSTHIO MAaTEMaTHYECKHUX OOBEKTOB, 3a7ad, PEIICHUH,
pacCyXJIeHUW, YMEHUIO BUJIETh MATEMAaTHUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEHHOCTH HAYYHOT0 TO3HAHUSI:

OpUEHTaIMel B JACATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX IMPEJICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUS YeJIOBEKa, IPUPOJIbI U OOIECTBA, TOHUMAaHUEM MaTeMaTHYECKONW HAyKU KaK c(ephbl YETOBEUECKON JCATEILHOCTH,



ATANOB €€ Pa3BUTUA M 3HAYMMOCTU JUI Pa3BUTUS LUBUJIM3ALMH, OBJIAJICHUEM S3BIKOM MATEMaTUKH M MaTEMAaTHYECKON
KyJIbTYpPO#l KaK CpEJCTBOM MO3HAHUS MUPA, OBJIAJACHUEM MPOCTEHIIIMMHU HABBIKAMHU UCCIIEI0BATEIbCKON AESITENbHOCTH;

6) pu3uueckoe BocnuTanue, GopMIUpoOBaHNE KYJIbTYPbI 310POBbS M YMOIHOHATIBHOT0 0JIATONOTYYHSI:

TOTOBHOCTBIO MPUMEHATh MaTEMaTUUYECKUE 3HAHMSI B MHTEPECAX CBOErO 3J0POBBS, BEAEHUS 310POBOr0 00pas3a >KU3HU
(310poBO€ mIUTaHME, COANAHCUPOBAHHBIM PEXHUM 3aHATUA W OTAbIXA, peryisipHas (u3nueckas aKTHUBHOCTB),
c(OpPMHUPOBAHHOCTBIO HABBIKA PEQIIEKCUH, TPU3HAHUEM CBOETO IPaBa Ha OLIMOKY M TAKOTO e MpaBa JAPYyroro 4yeioBeKa;

7) 3K0JI0THYECKOe BOCTINTAHHUE:

OpUEHTalMel Ha MPUMEHEHHE MATeMATHUYECKHX 3HAHMW JUIsl pelIeHus 3a7ad B 00JIACTU COXPAHHOCTU OKpPYKarolen
Cpenbl, IUIAHUPOBAHMUS IIOCTYIIKOB M OLICHKM HMX BO3MOJKHBIX IIOCJIEACTBUM JUISl OKpYXKaroled Cpelbl, OCO3HAHUEM
rJ100aJIbHOTO XapaKTepa 3KOJOTHUYECKUX MPOo0JIeM U MyTel X peleHus;

8) aganTanus K N3MEHAIOIHUMCS YCJIOBHSM CONMAIbLHON M MPUPOTHOM Cpebl:

TOTOBHOCTBIO K JECHCTBUSIM B YCJIOBHSX HEONPEIEICHHOCTH, MOBBIILICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH Yepes3
IPAKTUYECKYIO JIEATENbHOCTh, B TOM UHCJE YMEHHUE YUUTHCS y JAPYTUX JIIOJeH, IpUuoOpeTaTh B COBMECTHOM AESITEIbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITA IPYTUX;

HEO0OXOAMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, B TOM 4Yucie (POPMYIUPOBATH WJIEU, MOHATHUSA, THUIOTE3BI 00
00BEKTaX U SIBJICHUSAX, B TOM YHCII€ paHEEe HEM3BECTHBIX, OCO3HABAThH JA€(PUIIMTHI COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH,
IJJAHUPOBATH CBOC PAa3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYalMI0 KakK BBI3OB, TPEOYIOIIMIA
KOHTPMEDP, KOPPEKTHPOBATh MPUHUMAEMbIE PEUICHUS U JACUCTBUS, (HOPMYIUMPOBATh M OLEHUBATH PUCKU U MOCIEACTBUS,
(hopMHPOBATH OIIBIT.

METAINIPEIAMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIE y4eOHbIe 1eiiCTBUA

Bba3oBble JjornuecKue 1ecTBUA:



BBISIBJISITh U XapaKTEpU30BaTh CYIECTBEHHbIC IPU3HAKU MAaTEMaTHUYECKUX OOBEKTOB, MOHATHM, OTHOLIEHUH MEXIY
NOHATUSIMH, (POPMYIUPOBATH OMPEICIICHUS TMOHSATHI, YCTaHABIMBATh CYIIECTBEHHBIH MpPHU3HAK KiacCU(UKALINY,
OCHOBaHU /J1s1 0000LIEHUS U CPaBHEHUSI, KPUTEPUU ITPOBOAMMOIO aHAJIN3A,

BOCIPUHUMATh, (POPMYJIUPOBATH U MPEOOPA30BBIBATH CYKICHUS: YTBEPAUTEIbHbIE U OTPULIATEIbHbBIE, €IUHUYHBIC,
YacTHbIE U OOIIUE, YCIIOBHBIE;

BBISIBJISITH MAaTEMATHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTHUBOpEUUs B (pakTaX, NaHHBIX, HAOJIOIECHUSAX U
YTBEPKICHUSIX, IPeAIaraTb KpUTEPUHU SIS BBISIBICHHS 3aKOHOMEPHOCTEW U TPOTUBOPEYUHIA;

JeNnaTh BBIBOABI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W HMHAYKTHBHBIX YMO3AKIIOYEHHH,
YMO3aKJIFOUEHUH 110 aHAJIOTHH;

pa3buparh JOKa3zaTelbCTBA MAaTEMAaTHMYECKUX YTBEPXKACHUH (NpsMble M OT MPOTUBHOIO), IPOBOIUTH
CaMOCTOSTENIbHO HECIIOKHBIE J0KAa3aTeIbCTBA MAaTEMAaTUYECKUX (PAKTOB, BHICTPAMBATH apTyMEHTALUIO, TPUBOAMTH
MIPUMEPBI U KOHTPIIPUMEPBL, 0OOCHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMPATHh CHOCO0 peleHus yueOHOM 3anauu (CpaBHUBAaTh HECKOJIBKO BapHAHTOB pELIEHUs, BbIOMpaTh Hauboisee
HNOAXOJSIINN C yYETOM CaMOCTOSATEIBHO BBIJIEJIEHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarejbckKkue 1eCTBUA.

MCIIOJIb30BATh BOMPOCHI KaK MCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHMS, (POPMYIUPOBATH BOMPOCHI, (GUKCUPYIOLTUE
IPOTHUBOpEYHE, MPOOJIEMYy, CaMOCTOSITEIbHO YCTaHaBIMBaTh HCKOMOE U JIaHHOE, (OPMHUPOBATH THUIIOTE3Y,
apTyMEHTHPOBATH CBOO TIO3UITUIO, MHCHUE;

MIPOBOJIUTH 0 CAMOCTOSITEIBHO COCTABJICHHOMY IIJIaHY HECIIOKHBIA JKCIIEPUMEHT, HEOOJIBIIIOE HCCIIEIOBAHUE TIO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHIeCKOTO 00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTy COOOI;

CaMOCTOSTENbHO (OPMYIHPOBAaTH OOOOIIEHUS ¥ BBIBOJALI 10 pe3yJbTaTaM MPOBEACHHOTO HaOIIOJCHUS,
WCCJICIOBAHUS, OIIEHUBATH JOCTOBEPHOCTH MOJYUYECHHBIX PE3YyIbTaTOB, BBIBOJOB M 000OIICHUH;

IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIIBUTATH MPEIIOIONKEHUS O €r0 Pa3BUTHH B HOBBIX
YCIIOBHUSX.

Pabora c undgopmanmeii:

BBISIBIIATH HEJIOCTATOYHOCTh U M30BITOYHOCTh HH(POPMAITUHU, TAHHBIX, HEOOXOANUMBIX JIJIS PEIICHHS 3a0a49H;



BBIOMpaTh, aHATTM3UPOBATH, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITUIO PATUYHBIX BUIAOB U (OPM
MIPEICTABIICHHS;

BbIOMpaTh PopMy mpencTaBiIeHusI HHPOPMAIK U WUTIOCTPUPOBATH peliacMble 3ajaui CXeMaMH, JuarpaMmMamu,
WHOU TpauKON U UX KOMOUHAITUSIMU,

OIICHMBATh HAJCKHOCTh HH(MOPMAIMHM IO KPUTEPHUSIM, TMPEAJIOKECHHBIM YyUYUTEIeM WM CHOpPMYITHpOBAaHHBIM
CaMOCTOSITENIEHO.

KOMMyHI/IKaTI/IBHble YHUBEPCAJIBHBIC yqeﬁnble IlCﬁCTBHSI:

BOCIIPUHUMATh M (POPMYJIHUPOBATH CYKJIEHUS B COOTBETCTBUU C YCJIOBHUSIMU W IEISIMU OOIIEHUS, SICHO, TOYHO,
IPaMOTHO BBIP@XKaTh CBOIO TOYKY 3PEHUSI B YCTHBIX U MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAY PEIICHUS
3aJ1auyu, KOMMEHTUPOBATh MOTYyYEHHBIN pe3yJIbTaT;

B XO0/€ OOCYXICHHs 3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYXKIaeMOW TEMbI, MPOOJIEMbI, pemaeMol 3ajaud,
BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HA IMOUCK PEIICHHS, COIMOCTABJIATh CBOM CYXACHHUS C CYXICHUIMHU APYTHX
VYaCTHUKOB JHAJIOTa, OOHAPY)KHWBATh pa3IMdMe M CXOJCTBO IO3WUIHUHA, B KOPpPeKTHOU (opme ¢opMymnpoBaTh
pa3HOTJIacHsl, CBOM BO3PAKEHUS;

MPECTaBIATh PE3YIbTaThl PEIICHUS 3a7a4M, SKCIIEPUMEHTAa, UCCIIEIOBAHUS, MMPOCKTA, CAMOCTOSTEIILHO BHIOMPATH
(dbopMat BBHICTYIUICHHSI C YIETOM 3a/1a4d PE3EHTAIMU U 0COOCHHOCTEH ayIUTOPUH;

MOHUMAaTh W HCIOJh30BaTh IMPEUMYIICCTBA KOMAHIHOW W WHIWBHIYAIbHOW pabOTHl TPHU PEIICHHH YYEOHBIX
MaTeMaTUYECKHX 3a]1a4;

IPUHUMATH 11€7Th COBMECTHOM JIEATEITLHOCTH, TUIAHUPOBATh OPTaHU3AIUI0 COBMECTHOM pabOThI, paclpeiesiTh BUIbI
paboT, ToroBapuBaThCs, 00CYKIATh MPOIIECC U PE3YIHTAT PA0OTHI, 0000IATh MHEHUS HECKOJIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (opMax padboThl (0OCyxkaeHHs, OOMEH MHEHHSMH, MO3TOBBIC IITYPMbI H APYTHE),
BBITIOJIHATh CBOIO YacTh PabOThI M KOOPAMHHPOBATH CBOM JCHCTBUSA C APYTUMHU UYJICHAMU KOMAaHJbBI, OICHUBATH
KauyeCTBO CBOETO BKJIaJa B OOITUH MPOAYKT IO KPUTEPHAM, CHOPMYITHPOBAHHBIM YYaCTHUKAMU B3aWMO,ICHCTBHSI.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIEe 1eHCTBUS
Camoopranusanus:



e CaAMOCTOSITEIBHO COCTABJISATH IUJIaH, aJrOPUTM pelieHus 3ajaud (WIK €ro 4acTb), BBIOMpaTh CIOCOO pEIIeHUs C
YYETOM HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATH U KOPPEKTUPOBATH BAPUAHTHI
pelieHuii ¢ y4¢ToM HOBOM MH(MOPMAIIUH.

CaMOKOHTPOJIb, IMOLIMOHAJIBbHbIA HHTEJLICKT:

e BJIAJIETh CIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJISI IPOLIECCA U pe3yJIbTaTa PEeIICHN MaTeEMAaTUYECKON 3a/1a4H;

e MPEABUAECTH TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh MPU PELICHUH 3aJa4d, BHOCUTh KOPPEKTUBBI B ACATEIBHOCTD
Ha OCHOBE HOBBIX 00OCTOSATENBCTB, HAWIEHHBIX OMMMUOOK, BBIIBICHHBIX TPYIHOCTEH;

e OIICHMBAaTh COOTBETCTBUE pE3yjibTaTa MACATECIbHOCTH IIOCTABJICHHOW IIEJIM U YCJIOBUAM, OOBSICHATH MNPUYUHBI
JOCTHKEHUSI UITH HEJOCTHIKEHUS 11€TH, HAXOIUTh OIIMOKY, 1aBaTh OIIEHKY MPUOOPETCHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDI

K koHi1y 0oOyuenus B 7/ kjacce 00y4arolmUics MOIYYHUT CIAEAYIONINE PEIMETHBIE PE3YIbTaThl:

Yuciia u BIYMCITEHUS

BrInonHsTh, coueTast yCTHBIE M MUChbMEHHBIE TPUEMBI, apu(METUUECKHUE IEUCTBHS C PAIlMOHAIBHBIMUA YUCIIAMH.

HaxoauTh 3HaYeHUs YUCIIOBBIX BBIPAXKEHUN, MPUMEHSATh pa3HOOOpa3Hbie COCOObI U MPUEMBbI BHIYMCIICHUSI 3HAYCHUN
JPOOHBIX BBIPAKEHUM, COACPIKAIINX OOBIKHOBEHHBIC U JECATUYHBIC TPOOH.

[lepexoauTs OT OMHOIN (HOPMBI 3aMUCH YUCEN K JpYyroil (mpeoOpa3oBBIBaTh JACCATUYHYIO APOOh B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JICCSITUYHYIO, B YACTHOCTU B OECKOHEUHYIO JECATUUHYIO IPOOB).

CpaBHHBATh M YIIOPSIIOYMBATH PAIIMOHATILHEIC YHCTIA.

OKpyrisTh yucia.

BpInonHATh NPUKUAKY U OLIEHKY PE3YJIbTAaTa BEIYMCICHNM, OLIEHKY 3HAYEHUN YHUCJIOBBIX BBIPAXKEHUU. BBIMOIHITH
JEUCTBUS CO CTENEHSAMU C HATypaJIbHBIMU MOKA3aTEIISIMU.

[TpuMeHsTh TpU3HAKU JETUMOCTH, Pa3I0KEHUE HA MHOKUTEIN HATyPaIbHBIX YUCET.



Pemate mpakTHKO-OpUEHTUPOBAHHBIE 33]1a4, CBSI3AHHBIE C OTHOLIEHHEM BEJIMYMH, MPONOPLMOHAIBHOCTHIO BEIUYMH,
MPOLICHTAMH, HMHTEPIPETUPOBATh PE3YyJbTaThl PELICHUs 3aJa4 C YYETOM OIPAaHUYEHUM, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpUBaEMbIX OOBEKTOB.

AJireOpandecKkue BbIPasKeHUs

Hcnonb3oBarh anreOpanyeckylo TEPMUHOJIOTHIO M CUMBOJIMKY, TPUMEHSTH €€ B MPOIECCEe OCBOCHUS Y4eOHOro
MaTepuaa.

HaxoauTs 3HaueHust OyKBEHHBIX BBIPAXEHUI MPH 3a/1aHHBIX 3HAYCHUSIX IEPEMEHHBIX.

BrInonHATh Npeodpa3oBaHus UEIOT0 BBIPAXKEHUSI B MHOTOUYIEH MPUBEICHUEM MOJOOHBIX CJIAraéMbIX, PACKPHITUEM
CKOOOK.

BbINONMHATE YMHOXEHHE OJHOWIEHa Ha MHOTOWIEH M MHOTOYJeHa Ha MHOTOWIEH, MPUMEHATh (OpMYJibl KBajJpara
CyMMBI U KBaJpaTa pa3HOCTH.

OcyiecTBIATh Pa3IoKEHUE MHOTOWIEHOB HA MHOXXHUTENM C MOMOILIBIO BBIHECEHHS 32 CKOOKH OOIIEro MHOMKUTEIS,
IPYNIMPOBKYU CIAraéMbIX, IPUMEHEHHSI (POPMYIT COKPAIIEHHOTO YMHOKEHUS.

[IpumeHsTh peoOpa3zoBaHusi MHOTOUJICHOB VISl PEIIEHUS Pa3JIMYHBIX 3a7a4 U3 MaTeMaTUKU, CMEXHBIX MTPEAMETOB, U3
pEAIIbHOMN NIPAKTUKH.

Hcrnonb30BaTh CBOMCTBA CTENEHEH C HATYPAIbHBIMU MTOKA3aTEIISIMHU JJIsl TPE0Opa30BaHUs BEIPAKEHUM.

YpaBHeHUS U HEPABEHCTBA

Pemrars nuHelHbIE ypaBHEHHS C OJHOM NEPEMEHHOM, TPUMEHSS ITPABUIIA MIEPEXOAA OT UCXOAHOTO YPABHEHUS K
PaBHOCWJIBHOMY eMy. [IpoBepATh, ABASETCA JIM YUCIO KOPHEM YPABHEHUS.

[TpumensTh rpaduyeckre METOIbl IPU PELICHUH JIUHEHHBIX YPAaBHEHUM U UX CUCTEM.

[TonGupath mpuMepsI ap YUCEI, SIBISIOMINUXCS PEIICHUEM JMHEHHOTO YpaBHEHUS C IBYMsI IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHON IMJIOCKOCTH T'paduK JUHEHHOrO YpaBHEHMsSI C IBYMSI NIEPEMEHHBIMH, MOJb3YsCh TpaduKoM,
MIPUBOJUTH NPUMEPHI PELIEHUS YPABHEHHS.

Pemath cuctemMbl ABYX JIMHEHHBIX YpaBHEHUI ¢ ABYMs [IEPEMEHHBIMU, B TOM YHUCIIE IpaUyEeCcKu.

CocraBisiTh M pemaTh JWHEHHOE YpPaBHEHHE WM CHCTEMY JIMHEHHBIX YpPaBHEHUH 110 YCIOBUIO 3aJa4H,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33Ja4M MOJYYEHHBIN PE3yJIbTarT.



DOyHKIUU

N300paxkaTh Ha KOOPAMHATHOM MPSIMOW TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM KOOpAMHATaM, Iy4d, OTPE3KH,
WHTEPBaJIbl, 3aAMUCHIBATh YUCIOBBIC MPOMEKYTKH Ha aIreOpandeckoMm si3bIKE.

OTtMmeyaTh B KOOPJAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM, CTPOUTH TpadUKH JMHEWHBIX (PYHKITUH.
CrtpouTts rpaduk QyHkuuu Yy = [x|.

OnuckIBaTh ¢ MOMOINIBIO PYHKIIUN U3BECTHBIE 3aBUCUMOCTH MEXIY BEJIMUYMHAMU: CKOPOCTb, BPEMsI, paCCTOSIHUE, 1IEHA,
KOJINYECTBO, CTOUMOCTb, IPOU3BOIUTEIBHOCTh, BPEMsI, 00bEM paOOTHI.

Haxoaute 3HaueHne GyHKIIMU 1O 3HAYECHUIO €€ apTyMEHTA.

[Tonumate rpaduueckuii crnocod TpeACTaBICHUS U aHalu3a HWHQPOpMAaIlMU, W3BJIEKaTh W HMHTEPHPETHUPOBATH
uHdopMaIuio u3 rpauKoB peabHBIX MPOIECCOB U 3aBUCUMOCTEH.

K koniry oOyuenus B 8 kjiacce 00y4aromuics MOJIyYUT CIEAYIONINE MPEIMETHBIE Pe3yIbTaThl:

Yucia v BIYMCICHUSA

Hcnonbs30BaTh HAYAIbHBIE TPEACTABIEHUS O MHOYKECTBE JEUCTBUTEIBHBIX YHMCEN Ui CPABHEHUS, OKPYIVICHUS H
BBIYUCIICHUN, U300paxaTh JeHCTBUTEIbHBIC YMCIIa TOYKAMU HAa KOOPIMHATHOM MPSIMOiA.

[IpumeHsaTy mMoOHATHE apU(METHUUECKOrO0 KBaIpaTHOTO KOPHs, HAXOAWTh KBAJpPaTHBIE KOPHM, HCIONB3YS MPH
HEOOXOJAMMOCTU KaJbKYJISATOP, BBIMOJIHATH MPEOOpPa30BaHUS BBIPAKEHUH, COAEPKAIIMX KBaJApPaTHBIE KOPHHU, HCIOJIB3YS
CBONCTBA KOPHEMN.

Hcrmonp30BaTh 3amucu OOJIBIIAX M MAJIBIX YUCEN ¢ TTIOMOIIBIO IECATUYHBIX Apo0Oeit u creneneid yucia 10.

AJire0OpanvecKkue BbIpaKeHUs

[IpuMeHSTh MOHSITHE CTETICHU C IIEJIbIM MTOKa3aTeIeM, BBIMOJHATh TPeoOpa30BaHUsl BEIPAKEHUN, COEPKAIIUX CTEIICHH
C LIEJIBIM ITOKA3aTEeIIEM.

BBITIONMHATE TOXAECTBEHHBIE MPEe0oOpa3OBaHMs pAlMOHATBHBIX BBIPAKCHWN HA OCHOBE TMPaBUJ JICUCTBUN Hal
MHOTOWJICHAMH U alreOpandyecKuMu JpoOsiMu.

PackiiaapiBaTh KBaIpaTHBIN TPEXUWICH HA MHOKUTEIH.

[IpumeHnsaTh mpeoOpa3oBaHUs BHIPAKCHUN JJISI PEIICHUS Pa3IMYHBbIX 3a7a4 U3 MAaTEeMAaTHKH, CMEKHBIX MPEIMETOB, U3
peaIbHOM IPAKTHUKHY.



YpaBHeHMs U HEPABEHCTBA

Pemare nuHelHbIE, KBAaJpaTHbIC YPAaBHEHUS WM PAlMOHAIbHBIE YPaBHEHMS, CBOMSIIHMECS K HHM, CHUCTEMBI ABYX
YPaBHEHUH C IBYyMS IIEPEMEHHBIMMU.

[IpoBoWTh IpOCTENUIINE UCCIIETOBAHUS YPABHEHHUI U CUCTEM YPaBHEHUM, B TOM YHCII€ C IPUMEHEHUEM I'paPUUECKUX
npecTaBlieHu (yCTaHaBIMBAaTh, UMEET JIM YpaBHEHUE WJIM CUCTEMa YPaBHEHUW PEIICHHUS, €CIIM UMEET, TO CKOJIbKO, U
nmpouee).

[lepexoauTh OT CIOBECHOW POPMYIMPOBKH 33J1a4M K €€ alredpandeckoil MO ¢ MOMOIIBIO COCTaBICHUS YPaBHEHUS
WJIY CUCTEMBI YPaBHEHHM, HHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a]1a4M ITOJTYYEHHBIA PE3YJIbTAaT.

[IprMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB I CPAaBHEHMS, OLECHKHW, pPEIIaTh JMHEHWHBIC HEPABEHCTBA C OJHOU
NEPEMEHHOM U UX CUCTEMBI, 1aBaTh rpapUUECKyr0 WILTIOCTPALINIO MHOKECTBA PEILICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[loHuMaTh U UCHOJIB30BATh (PYHKIMOHAIBHBIEC MIOHATHS U S3bIK (TEPMUHBI, CHMBOJIMYECKUE 0003HAUYEHHUSI), ONPEAEIATh
3HaYeHue PYHKIMHU [0 3HAUEHHUIO apTyMEHTa, ONPEAEIIATh CBOMCTBA (DYHKLUU 1O €€ rpaduKy.

Ctpouts rpaduku deMeHTapHBIX QYHKIIUNA BUJA:

y=k/x, y=x2, y=x3,y = [x|, y = VX, OnHCBIBaTb CBONCTBA YHCIOBOH (YHKIMH 1O & rpaduKy.

K koHiy oOyueHus B 9 kyacce 00y4aromuiics MoIy4YuT CIASAYIOLUUE IPEIMETHbIE PE3YIbTaThI:

Yucaa v BBIYMCICHUSA

CpaBHHBAaTh U yHOPAI0YMBATh PALMOHAIBHBIE U UPPALMOHAIBHBIC YUCIIA.

BoimonusaTe apupmMernyeckue OEHCTBUS C pallMOHAJIbHBIMU UYHCIAMH, COUY€Tash YCTHbIE U IMHCbMEHHBIE MPHUEMBI,
BBITIOJIHATH BBIUYNCIICHUS C UPPALMOHAIBHBIMU YHCIIAMM.

HaxoauTe 3Ha4eHUs CTENEHEN C LENBbIMU MOKA3aTENSIMU U KOPHEW, BBIYNCIIATH 3HAYEHHUS] YACIIOBBIX BBIPAKECHUM.

OKpyTasTh JEHCTBUTEIBHBIE YNCIIA, BBIMOIHATh IPUKUIKY PE3YyJIbTaTa BBIYMCICHHM, OLEHKY YHCIIOBBIX BBIPAXKECHUIA.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHelHbIE U KBaJpaTHbIE ypaBHEHUS, YPABHEHUS, CBOIAILMECS K HUM, MpoOCTellne ApoOHO-pallMOHATIbHbIE
YpaBHEHUS.



Pemate cuctemsl ABYX JIMHEWHBIX YPABHEHHI C JIByMsl IEPEMEHHBIMU U CUCTEMBI ABYX YPAaBHEHUW, B KOTOPBIX OJHO
YpaBHEHHE HE SIBIISICTCS TMHEHHBIM.

Pemate TekcTOBBIE 3a7auM anreOpanuyecKuM CIIOCOOOM C TIOMOIIBIO COCTABJICHUS YPaBHEHHUS WJIM CHCTEMBI JIBYX
YpaBHEHUM C IByMS IEPEMEHHBIMU.

[IpoBoaUTE TpOCTEiIIME HCCIIEI0BaHUS YPABHEHUM U CUCTEM YPaBHEHHH, B TOM YHUCJIE C MPUMEHEHHUEM IpaduuecKux
MpeJCTaBICHU (yCTaHABIMBATh, UMEET JM YPAaBHCHUE WIM CHUCTEMa YPABHEHUUN PEIICHHS, €CIM UMEET, TO CKOJIbKO, U
npouee).

Pemrates nuHElHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaTh pellleHHe HEPABEHCTB Ha YMCJIOBOM IPSMOMH,
3aIllMCBIBATh PEIICHUE C TIOMOIIbIO CUMBOJIOB.

Pemate cucTeMbl JIMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOUAIOIIME KBaIpaTHOE HEPABEHCTBO, N300pakaTh
pelIeHrne CUCTEMbI HEPABEHCTB HA YHUCIIOBOM MPSMOM, 3aITUCHIBATh PEILICHUE C MOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUU PA3TUYHBIX 3a/1a4.

DOyHKUUHA

Pacno3naBaTh QyHKIIMHM M3y4eHHBIX BUAOB. [10Ka3bIBaTh CXeMaTHYECKH PACIIOJIONKEHNE HAa KOOPJAMHATHOM TIIIOCKOCTH

rpadukoB dyHKumil Buga: y = kx, y = kx + b, y = k/x, y = ax2 + bx + ¢, y = x3, y = VX, Yy = ||, B 3aBHCHMOCTH OT 3HAYCHHIA
KO3((PHUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIMIA.

Ctpouth M H300paXkaTh CXEMaTHUYCCKU TpapUKA KBaIpPaTHYHBIX (QYHKIIMHA, OMHCHIBATH CBOMCTBA KBAJAPAaTHUYHBIX
GyHKIMIA 110 UX rpaduKam.

Pacmo3naBaTh kBagpaTHuHyr (YHKIHIO MO (opmysie, TPUBOANTh MPUMEPHl KBaJAPATUIHBIX (DYHKIHMH U3 peaabHOM
KU3HH, (DU3UKH, TCOMETPHUH.

YucioBbIe MOCJI€I0BATETbHOCTH H MPOTPecCH

Pacmo3naBaTh apupMETHICCKYIO M TEOMETPHYECKYIO MPOTPECCHUH TIPH Pa3HBIX CIIOC00ax 3aIaHusl.

BrIMONTHATE BRIUUCICHUSI C UCTIONIB30BaHUEM (HOPMYJ Nn-ro wieHa apuhMEeTUYECKOH M TeOMETPUUECKON MPOTPECCHiA,
CYMMBI TIEPBBIX N YJICHOB.

N300paxkaTh YICHBI MOCIEI0BATEILHOCTH TOUKAMH HAa KOOPIMHATHON TIIIOCKOCTH.



Pematsb 3a1auu, CBSI3aHHBIE C YUCIOBBIMU MOCJIEI0BATEIBHOCTIMH, B TOM YHCIIE 33[]a4l U3 peajbHON XKU3HU (C
MCIIOJIb30BaHUEM KaJIbKyNIATOPa, IU(PPOBBIX TEXHOIOTHIA).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoaunuecTBo yacoB
Ne n/m HaumeHoBaHuUe pa3/ieioB U TeM MPOTrPaMMbI Beero Kontpoasubie | IlpakTHyeckune
padoThbI padoThI

1 Ywucia ¥ BEIYUCIIEHUA. PalinoHaIbHbIE YUCiIa 25 2
2 AnrebpanyecKkue BRIPOKCHHS 27 2
3 YpaBHEHHS 1 HEPABEHCTBA 20 1
4 Koopaunats! u rpadpuxu. @yHKuuu 24 1
5 [ToBTOpeHUe 1 0600MEeHNE 6 1

OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 7 0




8 KJIACC

JJIeKTPOHHbIE
(uudpossbie)
No 11/ HauMeHoBaHue pa3aesoB U TeM KoauyecTBO 9acoB 06p33OBaTeJIbHBIe
[1]
s NMpOorpaMMeI Pecyper!
Beero KonTposbHbie IpakTuyeckue
padoThI padoThI
bu6mmoreka [IOK
1 Yucna u BerauciaeHus. KBajapaTaeie KOpHU 15 1 https://m.edsoo.ru/7f417af8
2 Uucna u Beruncienusi. CTeneHp ¢ UeablM 7 bubnuorexa [JOK
[I0Ka3aTeIeM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEHHUSL. 5 1 bubnuoreka [IOK
KBanpatHblii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanueckue BhIpaXKeHHU . 15 2 bubnnoreka [JOK
Anrebpanyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBueHus u HepaBeHcTBa. KBagparHbie 15 1 bubnmnorexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnmnoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHus u HepaBeHCTBA. HepaBeHCTBA 12 1 https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
8 DymiciuH. OCHOBHEIE NOHATHA S https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
d Dymicn. Hrcnosrie Gyniimm d 1 https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 TosTopenne u 060dmenne 6 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 7 0
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9 KJIACC

Koaun4yecTBO 4acosB

Neni/m | HamMeHoBaHMe pa3iesioB U TeM MPOrPaMMBbI Beero Konrpounubie | IlpakTuueckue
padoTsbI padoThI
1 Uucna u BeraucieHus. [{elicTBUTeIbHBIC YUCIa 9 1
2 VYpaBHEHMS U HEPABEHCTBA. Y paBHEHUS C OJHON IIEpEMEHHOM 20 1
3 VYpaBHeHus u HepaBeHCTBA. CHCTEMBbl ypaBHEHU N 20 1
4 VYpaBueHus u HepaBeHcTBa. HepaBeHcTBa 20 2
5 OyHKIMH 20 1
6 Uwucnoble mocnea0BaTeIbHOCTH 22 1
7 [ToBTOpeHME, 0000IICHUE, CHCTEMAaTH3allUsl 3HAHUH 25 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 8 0







