MUWHHUCTEPCTBO MPOCBEIIEHUA POCCUNCKOM ®EJEPAIIIN
JenmapramenT oOpa3zoBanust UBaHoBCcKO# 00J1acTH

anaBJIeHne Oﬁpa3OBaHl/lﬂ aIMMHUCTPpANUA I'.0. Kunemma

MBOY mkoJja Ne8
PACCMOTPEHO ) »'"i"‘i?i%‘r”i%"ﬂ'}:gf{\@\
Ha [legarornueckom /'«H"’x_-‘i’*’i"l op ‘Q’ilﬂfﬂﬁ
COBETE " AP —=
| ‘ / 3 Kynukosa H.H.
TMpotokon Nel > Tipukaz Mel63L1 )/

A P
oT «29» aBrycra 2023 T. e BB 23 .

PABOYASA ITPOT'PAMMA

(ID 1416880)

Y4eOHOro Kypca «AJsredpa»

JU1s1 oOyuarommxcs 7-9 Ki1iaccoB

r.o.Kuuemma 2023



HHOACHUTEJBHASA 3AIINCKA

AnreOpa sBIsS€TCS OJHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOITETO 00pa30BaHMS:
OHa oOecreynBaeT M3y4eHHE IPYTUX TUCIHUIUIMH, KaK €CTECTBEHHO-HAy4YHOTO, TaK H
TYMaHUTApHOTO IIUKJIOB, €€ OCBOEHUE HEOOXOAMMO IS MIPOIOJDKEHUSI 00pa30BaHUs U B
MOBCETHEBHON kHU3HU. PaszBurue y 0OydYalOmMXCS HAyYHBIX MPEACTAaBICHUN O
MIPOUCXOXKICHUH W CYIIHOCTH alreOpandecKux aOCTpaKIuii, CcrmocoOe OTpakeHHs
MaTeMaTUYECKOW HAayKOW SBJICGHHMM M TPOILIECCOB B MPUPOAE U OOIIECTBE, POJIU
MaTeMaTUYECKOTr0 MOJCIUPOBAHUS B HAYYHOM IMO3HAHUU U B MPAKTHUKE CIOCOOCTBYET
(bOpMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUSI U KAYECTB MBILUICHUS, HEOOXOAUMBIX JIJIs
ajanTaly B COBpEeMEHHOM HH(ppoBoM obmiectBe. M3yueHue anreOpsl oOecrieunBacT
pa3BUTHE yMeHUs HAOI0JaTh, CpPaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHHS, CIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM
JNEUCTBUA M BBIBOABL, (QopMynHpoBaTh yTBepxkAeHUs. (OcBoeHHE Kypca anreOpbl
o0OecreuynBaeT pa3BUTUE JIOTMUECKOTO MBINIICHUS OOY4YaloIMUXCsA: OHH HUCIOJIBb3YIOT
NENYKTUBHBIE W HWHIYKTUBHBIE pPAacCyXJCHHUS, O0O0O0OIIEHHNE U KOHKPETU3AIHIO,
abctparupoBanue u anHanoruto. OOyueHue anreOpe mpeanoaraeT 3HAYUTEIbHbBIN
00BEM CaMOCTOSITEIIbHOM JAESITENIBHOCTH OOYYarOUIUXCsl, MO3TOMY CaMOCTOATEIbHOE
pelieHue 3a1a4 ABJISIeTCs peaau3alnen 1esITeIbHOCTHOrO MPUHIUIIA 00yUEeHHUS.

B cTpykType mporpammbl y4eOHOro Kypca «Anredpa» ajisi OCHOBHOIO OOLIETro
0o0pa3oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEIbHO-METOANYECKUE JIMHUU:
«Yucna u  BBIUUCIHCHUS», «ANTeOpandyecKkue BBIPDOKCHHS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxngas W3 3THX COAEpPKATEIbHO-METOIUYECKUX JIMHUM
pPa3BUBAETCS HA MPOTKEHUM TPEX JIET M3YUEHHS Kypca, B3aUMOJICUCTBYS C JPYTUMH
ero JuHUSAMU. B xozme wu3ydeHus ydeOHOTro Kypca OOydaromMMCs MPUXOJAUTCS
JIOTUYECKU PaACCyk IaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN A3bIK. B CBs3U C
ATUM B IIpOrpamMmy y4eOHOro Kypca «Anredpa» BKIIOYEHBI HEKOTOPbIE OCHOBBI JIOTUKH,
MIPE/ICTABJIICHHBIE BO BCEX OCHOBHBIX pa3fenax MaTeMaTHYeCKOro oOpa3oBaHUsi U
CIIOCOOCTBYIOLIUE OBJIAJICHHUIO oOyJarouumMucs OCHOB YHUBEPCAIBHOTO
MaTeMaTuyeckoro si3bika. CoaepiKaTebHOM U CTPYKTYPHOM OCOOEHHOCTBHIO y4eOHOTO
Kypca «Anredpay» sBISETCS €ro MHTErPUPOBAHHBIN XapakTep.

Conepxanue muHUM «HHCna U BBIYUCICHUSD CIY>KUT OCHOBOW ISl TaJIbHEUIIIETO
U3YYEHUSI MATEMaTHKH, CIOCOOCTBYET PAa3BUTHIO y OOyYarOUIUMXCsl JIOTHYECKOTO
MBIIUICHUSI, (OPMUPOBAHUIO YMEHHUSI TIOJIb30BAThCS ~QJITOPUTMaMH, a TaKXKe
MPUOOPETEHUIO TPAKTUYECKUX HABBIKOB, HEOOXOJIWUMBIX Jisi TOBCEIHEBHOW >KU3HHU.
Pa3BuTre MOHATHS O YHCJIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS CBS3aHO C
palMOHANIBHBIMUA U HUPPAIMOHATLHBIMU YHUCJIaMH, (OPMUPOBAHUEM MPEACTABICHUM O
JNEUCTBUTEIILHOM YHCIJIE. 3aBEpPIICHHE OCBOCHHS YHCIOBOM JIMHUM OTHECEHO K
cpenHeMy oO1eMy 00pa3oBaHUIO.

Conepxanue NByX aireOpanuecKux JUHUNA — «AnreOpandeckue BBIPOKCHUS» U
«YpaBHEHHS W HEPABEHCTBA» CHOCOOCTBYET (OPMHUPOBAHUIO y OOyJaronIuxcs
MaTeMaTUYeCKOro amnmapara, HeoOXOIMMOro [JIsi peIlIeHHus 3a7ad MAaTeMaTHKH,
CMEXHBIX TPEIMETOB M MPAKTUKO-OPUCHTHUPOBAHHBLIX 3adady. Ha ypoBHE OCHOBHOIO
oOmero oOpa3oBaHus Yy4YeOHBIH MaTepuan TPYIIUPYETCS BOKPYT palUOHAIbHBIX
BbIpaXeHU. Auredpa JEeMOHCTPUPYET 3HAUYCHHE MaTeMaTUKM Kak s3bIKa s
MOCTPOEHUSI MATEeMATHYECKUX MOJIENEH, OMUCaHUs MPOLECCOB U SBJICHUN peabHOTO
mupa. B 3amaum oOyueHus anreOpe BXOAST TaKKe JaJibHEWIEee pa3BUTUE



QITOPUTMUYECKOTO MBIIIJICHUS,, HEOOXOAUMOrO, B YacCTHOCTH, IS OCBOEHHUS Kypca
nH()OpPMATUKH, U OBJIIAJICHUE HABBIKAMU JIETYKTUBHBIX paccyxaeHuid. [Ipeobpa3zoBanue
CUMBOJIbHBIX (OpM CMOCOOCTBYET pa3BUTHIO BOOOpaXKEHHUs, CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTRY.

Conepxanne (QpyHKIMOHAITBHO-TpadUIECKONW JIMHUHM HAICJICHO Ha TOJydeHHUE
0OyJaroImUMUCs 3HAHUH O (YHKIHSIX KaK BaKHEHIEH MaTeMaTHYeCKOW MOJECIH IS
OMHCaHUsI W WCCICNOBAaHUS Pa3HOOOPA3HBIX IMPOIECCOB U SBICHUN B MPHUPOJAC U
obmiectBe. M3yuenne marepuaiia criocoOCTBYET PAa3BUTHIO Y OOYYarONIMXCS YMEHUS
MCTIOJIb30BaTh Pa3IMYHBIC BBIPA3UTEIBHBIC CPEACTBA SA3bIKAa MaTEMATHKH — CJIOBECHEIE,
CUMBOJIMYECKHE, rpaduueckre, BHOCUT BKJIaa B (OPMUPOBAHUE TPEICTABICHUN O POJIU
MaTEeMAaTHUKHU B Pa3BUTHU ITUBWIN3AINH U KYJIbTYPHI.

CornacHo yueOHOMY IJIaHy B 7-9 Kilaccax m3ydaercs yuyeOHbBIH Kypc «Anredpay,
KOTOPBI BKJIIOYAET CJEAYIONIME OCHOBHBIE pasfenbl cojepxkanus: «Yucma u
BBEIYHCIICHUS», «ANTeOpandeckue BBIPOKCHUS», «YpaBHEHUS U HEPABEHCTBAY,
«DOyHKIIUN.

Ha uzydenue yue6HOTO Kypca «Anredpa» orBoautcs 306 gacoB: B 7 kiacce — 102
yaca (3 vaca B Hezeno), B 8 kiacce — 102 gaca (3 gaca B Henento), B 9 kinacce — 102
yaca (3 yaca B HEJIE0).

COIJEPKXAHUE OBYUYEHUA
7 KIIACC

Yuciia u BBIYMCTICHUS

Hpobu OOBIKHOBEHHBIE U JIECSTUYHBIE, IEPEXO0]T OT OJTHOM (POPMBI 3aTUCH JIpoOei
K gapyroi. IloHsiTHE palMOHATBHOTO 4YHUCHA, 3alUCh, CPAaBHEHHE, YIOPAIOYHBAHUE
palMOHAIBHBIX 4HCell. ApU(METHUECKHE ACHCTBUS C palUOHAIbHBIMH YHUCIAMHU.
Peenue 3a1ay u3 peaibHOM MPaKTUKKU HA YaCTH, Ha IPOOU.

CreneHp ¢ HaTypaJbHbIM IIOKa3aTeJlEeM: ONpeleleHue, mnpeodpa3oBaHue
BBIPKEHUII Ha OCHOBE OIpeieNieHus, 3amuch Oonpmmx uucen. IIpoueHTsl, 3amuch
IPOLEHTOB B BHJIE ApoOM U JIpoOM B BHUJAE MPOLEHTOB. TpH OCHOBHBIE 3a/Jaydl Ha
IIPOLICHTHI, PELICHUE 3a]1a4 U3 PEATbHON IPAKTUKH.

IIpuMeHeHre MPU3HAKOB JIEIMMOCTH, Pa3JIOKEHUE HA MHOKHUTEIN HATypajbHBIX
YHUCEl.

PeanbHble 3aBUCUMOCTH, B TOM YKCIIe IpsiMasi U oOpaTHasi IPOMOPLIMOHATIBHOCTH.

AJire0OpanvecKue BbIPaKeHUs!

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAXKEHUA C IEepeMeHHOM. JlomycTrumbie
3HaueHUs nepeMeHHbIX. [IpeicTaBieHue 3aBUCHMOCTH MEX]Y BEIMYMHAMU B BHJIE
dopmynbl. Beruucnenus no dopmynam. IIpeoOpazoBaHrne OYKBEHHBIX BBIPaXXECHHI,
TOJIECTBEHHO pPaBHbIE BBIPAXKEHUS, MPaBHIia TPeoOpa30BaHUs CyMM M MPOU3BEICHUM,
MpaBujia pacKpbITUS CKOOOK M MPUBEICHUS MOJOOHBIX CIIaraeMbIX.

CBolicTBa CTENEHH C HATYPAJIBHBIM [TOKA3aTEIIEM.

OpHounensl u MHorowieHbl. CreneHb MHorousneHa. CliokKeHHE, BBIYUTAHUE,
YMHO>KEHHE MHOTIOWIEHOB. POpMyIIbl COKPAILIEHHOIO YMHOKEHHUS: KBaApaT CyMMBbI U
KBaJpar paszHocTu. QPopMmyna pa3HOCTH KBaJApaToB. PaznokeHHe MHOTOYJIEHOB
Ha MHO>XUTEIIN.

YpaBHeHUS U HEPABEHCTBA



VYpaBHeHHE, KOpEHb YpaBHEHMs, TIpaBWjia MpeoOpa3oBaHMsl  ypaBHEHUS,
PABHOCHWJIBHOCTb YPABHEHUM.

JluHeriHOE ypaBHEHME C OJHOM IIEPEMEHHOM, YHCJIO KOPHEH JIMHEHMHOTO
YPaBHEHUS, pEUICHUE JMHEHHBbIX ypaBHeHMU. COCTaBiieHME YPAaBHEHMU IIO YCJIOBMIO
3a1auy. PenieHue TeKCTOBBIX 3a/1a4 C IOMOLIBIO YPABHEHUM.

JIluneliHOe ypaBHEHUE C JByMs INepeMeHHbIMU U ero rpaguk. Cuctema AByX
JMHEWHBIX YpaBHEHUM C ABYMs IepeMeHHbIMU. Pelenne cucteM ypaBHEHHH criocoOoM
NOJICTaHOBKH. [IprMepsl penieHus TEKCTOBBIX 3a/1a4 C IIOMOIIBIO CUCTEM YPABHEHUH.

DOyHKUUHA

Koopaunara Toukn Ha mnpsmon. UucnoBele mpoMexxyTku. PaccrosHue mexny
ABYMsI TOYKAMHU KOOPJAMHATHOMN IPSIMOM.

[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. Abcuucca u opuHaTa TOYKU
Ha KOOpAWMHATHOM IiockocTu. [Ipumepsr rpadukos, 3amanHbeix (opmymnamu. Utenue
rpadukoB peanbHbIX 3aBucuMoctell. [lonsatue ¢pynkmuu. I'padux ¢pynkmuu. CBoiicTBa
byukuii. Jluneitnas ¢ynkuus, e€ rpaduk. I'padux ¢ynkmum y = |x|. I'padudeckoe
pEILIEHNE JTUHENHBIX YPABHEHUN U CUCTEM JIMHEUHBIX YPABHCHUU.

8 KJIACC

Yucaa 1 BBIYUCTCHUSA

KBagpatueiit kopeHs u3 yncia. [lonsitue 00 upparnronansHoM uncie. JlecssTuaHbie
NpUOJIMKEHUsT HUppalMOHAIbHBIX yucen. CBolcTBa apu(pMETUUYECKUX KBaJIPAaTHBIX
KOpHEH U UX IPUMEHEHHUE K MPeoOpa30BaHUIO YMCIOBBIX BBIPAXKEHUI U BBIUMCICHUSM.
JlercTBUTENBHBIC YHUCIIA.

CrerneHsb ¢ 1eNIbIM MOKa3aTesieM U €€ cpoiicTtBa. CTaHgapTHAs 3aMUCh YHCIA.

AJire0OpanvecKue BbIPaKeHUs!

KBagpaTHbIil TpEXUIIEH, pa3I0KEeHUE KBAAPATHOTO TPEXUIEHA HA MHOKUTEIIN.

AnreOpanyeckas apodb. OCHOBHOE CBOMCTBO airedpanyeckon apoou. CrnoxeHnue,
BBIYMTAHUE, VYMHOXXCHHE, JeJieHHe anreOpamdeckux JpoOei. ParmonaibHbIe
BBIPKEHUS M UX TIpeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpPHEW KBaapaTHOro ypaBHeHUs. Teopema
Buera. Peumienue ypaBHeHUM, CBOASIINXCS K JMHEUMHBIM U KBaapaTtHeIM. [Ipocrenmmue
JIPOOHO-paAIMOHAIBHBIC YPABHEHHUS.

I'paduueckass wHTEepHpeTanus ypaBHEHHM C JBYMS TEPEMEHHBIMH M CHUCTEM
JUHEWHBIX YypPaBHEHUMN C JByMs IepeMeHHbIMU. [Ipumepsl pemeHns cucrem
HEJIMHEWHBIX YPABHEHUM C IByMS IEPEMEHHBIMH.

Petienne TeKCTOBBIX 3a/1a4 aNreOpandecKuM CrocoooM.

HucnoBble HEpABEHCTBA M HMX CBOMCTBAa. HepaBeHCTBO C OJHOW NEPEMEHHOM.
PaBHOCHMIIBHOCTH HEpAaBEHCTB. JIMHENHBIE HEPABEHCTBA C OJJHOM IepeMeHHON. CHCTEMBI
JIMHEWHBIX HEPABEHCTB C OJHOU NIEPEMEHHOM.

DyHKIUU

[Tonsitne dynkmuu. OOIACTh OMpENETCHUS U MHOXKECTBO 3HAYCHHUH (YHKIIWU.
CriocoObl 3a1anus QyHKITHH.

I'padux dynkmun. Urenue cBoiicTB pynkmuu no e€ rpaduky. [Ipumeps rpadukon
(GYHKIMIA, OTPaXKAIOIIUX PEATbHBIE TPOIECCHI.



OYHKIIMY, ONUCHIBAIONIME TPAMYHO W OOpaTHYIO  TIPOMOPIHOHATLHBIC
3
3aBrcuMocTH, X rpabuxu. Oyukmmn Y = X5, y = X, y = Vx, y=|X|. Tpaduaeckoe
pElIEHNE YPAaBHEHUN U CUCTEM YPABHECHUU.

9 KUIIACC

Yuciaa 1 BBIYUCTCHUSA

PannonanpHbpie 4uClia, UpPpALMOHAIBHBIE YHCIIA, KOHEYHbIE U OECKOHEUHbIE
JecATUYHBIE TpoOu. MHOXKECTBO JEHCTBUTEIBHBIX YUCEN, NEHCTBUTEIbHBIE YHUCa KaK
OecKOHEUHBIE JecATUYHBbIE ApoOu. B3anMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIEMCTBUTEJIBHBIX YUCET U KOOPAWHATHOU MPSMOM.

CpaBHeHHEe  JOEHCTBUTENBHBIX  4YWCel,  apu@MeTHYecKue  JACUCTBUA  C
JNEUCTBUTEIBHBIMU YUCIIAMU.

Pa3smepsl OOBEKTOB  OKPY’KAIOIIETO MHPA, JUIMTEIBHOCTh IPOLECCOB B
OKPY’KAIOILEM MUPE.

[Tpubnu>x€HHOE 3HAYEHHE BEJIIMYUHBI, TOYHOCTh MNpuOMKeHus. OKpyriieHue
yucen. [Ipuknaka v orieHka pe3ysbTaToB BEIYUCIICHUN.

YpaBHeHUS U HEPABEHCTBA

JIuneintHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOISIIUXCA K IMHEUHBIM.

KBagpatHoe ypaBHeHue. PemeHue ypaBHEHWH, CBOISAIIMXCA K KBaJIPATHBIM.
bukBanpatHoe ypaBHeHue. [IpuMmepbl pemieHHs ypaBHEHUH TPETbEM W UYETBEPTOM
CTETIEHEN PAa3JI0)KEHUEM HA MHOXKHUTEIH.

Pemienne npoOHO-pallMOHANIBHBIX YypaBHEHUW. PellleHHe TEKCTOBBIX 3adad
anreOpanyecKuM METOJIOM.

VYpaBHeHue C JByMs NEpeMEHHbBIMHM M ero rpaduk. Pemenuwe cucreM AByX
JVHEWHBIX YPAaBHEHHW C JBYMsl NEPEMEHHbIMH. PereHue cucrteMm IByX ypaBHEHH,
OIHO U3 KOTOpBIX JIMHEWHOe, a JApyroe — BTOpod creneHu. ['paduueckas
MHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemenuie TeKCTOBBIX 3a/1a4 aaredpanyecKuM crocoooM.

HucoBble HEPAaBEHCTBA U UX CBOWCTBA.

PemieHne mnMHENHBIX HEpPABEHCTB C OJHOM mepeMeHHoM. Pemenne cucrem
JUHENHBIX HEPABEHCTB C OJHOM nepemeHHoii. KBanpaTHsie HepaBeHcTBa. [ paduueckas
MHTEPIIPETaLMsl HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMs IIEPEMEHHBIMM.

DyHKUUH

KBagpatnunas @ysknusi, e€ rpapuk u cBoiictBa. I[lapaGomna, koopAauHATHI
BEPUIMHBI 1apadOoJIbl, 0Cb CUMMETPHH MAPaA0OJIBI.

Ipadukn byskmmit: y = kx, y =kx + b, y = k/x, y = x3, y = Vx, y = |[x| 1 ux
CBOKCTBA.

YucJioBbIe OCIEA0BATEILHOCTH U Mmporpeccuu

[loHsATHE 4YMCIIOBOM  TMOCIEAOBATEIBHOCTU. 3aJaHue  IOCIIECNOBATEIbHOCTU
peKyppeHTHOH dhopmynoi u Gpopmymoil N-ro uieHa.

Apubdmernueckass u TeoMeTpuueckas mporpeccun. Dopmynbl N-TO  4YiieHa
apu(pMETHIECKON U TEOMETPUIECKOUN MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.



N306paxenne 4wieHOB apu(pMETHIECKON U T€OMETPUIECKON MPOTPECCHl TOUKaMU
Ha KOOPAMHATHOW IUIOCKOCTU. JIMHEHHBII M SKCHOHEHUHMAIbHBIA pocT. CIoKHbIE
IIPOLIEHTHI.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI YYEBHOI'O
KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOTI'O OBIIEIO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJibTaThl OCBOCHUS MPOTrpaMMbl Y4eOHOro Kypca «AinreOpa»
XapaKTEPHU3YHOTCH:

1) maTpuoTHYECKOE BOCTTUTAHHE:

IPOSIBJICHUEM HMHTEpPEca K IMPOILIOMY M HACTOSIIEMY POCCHUICKONM MAaTEMAaTHKW,
LICHHOCTHBIM OTHOIIEHUEM K JAOCTH)KCHHUSAM POCCUMCKUX MATEMATUKOB M POCCUHCKOU
MaTE€MaTUYECKOM IIKOJIbI, K MCIOJIb30BAHUIO 3THX JIOCTHKEHUH B APYrMX HayKax M
MPUKIAAHBIX cepax;

2) rpakIaHCKOE U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIITOJIHEHUIO 00513aHHOCTEN IPpaKJaHWHA U peaju3alliy ero mnpas,
MPEACTABICHHEM O MAaTeMaTUYECKUX OCHOBAX (PYHKIIMOHMPOBAHUS Pa3JIMYHBIX
CTPYKTYp, SBJCHHH, MpoLUeayp TIpaxJaHCKoro ooOliecTBa (Hampumep, BBIOOPHI,
ONpOCHI), TOTOBHOCTBIO K OOCYXICHHIO OSTHYECKUX NpoOJieM, CBSI3aHHBIX C
IIPAKTUYECKUM ITPUMEHEHUEM JTOCTHMKEHUI HAayKH, OCO3HAHMEM BaKHOCTHU MOPAJIBHO-
ATUYECKUX MPHUHIIMIIOB B IEATEIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIMTAHME:

YCTAHOBKOM Ha AaKTUBHOE Yy4YacTHE B PEIICHWH IPAKTHYECKUX  3a4ad
MaTe€MaTUYeCKO  HANpaBJIICHHOCTH, OCO3HAHMEM BAXXHOCTH  MaTEMaTUYECKOIO
oOpa3oBaHMsI Ha MPOTSKEHUU BCEM JKU3HU I YCHEWHOW mpodeccuoHaIbHON
NEeATENbHOCTH W PA3BUTHEM HEOOXOAMMBIX YMEHHI, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM HHIUBHUAYAIbHON TPAEKTOPUU OOpa30BaHUS M KU3HEHHBIX IUJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYEeCKOe BOCITUTAHME:

CIOCOOHOCTBIO K  SMOLUMOHAIBHOMY M JICTETHYECKOMY  BOCHPUITHIO
MaTeMaTHYECKUX OOBEKTOB, 3ajay, pELIEHUH, pacCyXIeHUH, YMEHUIO BUICTb
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT0 TO3HAHMA:

OpHEHTallMed B  JIEATEIIBHOCTH HAa COBPEMEHHYKO CHCTEMY  Hay4HBIX
NpPEJCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Ppa3BUTHs YEJIOBEKa, IPUPOJBI U
oOmiecTBa, TIOHUMAaHMEM MAaTeMaTU4YeCKOW HayKh Kak c¢epbl 4YelOBEeYeCKOU
NEATENbHOCTH, 3TAllOB €€ pPa3BUTHS M 3HAYUMOCTH JUIA Pa3BUTHs LHMBWIM3ALMHU,
OBJIAJICHUEM SI3bIKOM MaTEMaTUKH W MAaTeMaTHYeCKOW KyJIbTYpOHl Kak CpeICTBOM
[O3HAHUS MHpPA, OBJIAJCHUEM NPOCTEUIIMMU HABBIKAMU  HMCCJIEAOBATEIBCKOU
NEATEIIbHOCTH;

6) pusmyeckoe BocnuTaHHe, (OPMHPOBAHUE KYJBTYPbl 310POBbSI H
IMOLMOHAJIBLHOIO 0JIaronoJyYms:

TOTOBHOCTBIO IPUMEHATh MATEMATHUECKUE 3HAHUS B MHTEpPECax CBOETO 3/10POBbS,
BEJICHUS 3/710pOBOr0 00pasza *W3HU (3A0pPOBOE MHUTaHHE, COATAHCUPOBAHHBINA PEXKUM
3aHATUA U OTAbIXa, peryisipHas Qu3uueckas aKTUBHOCTh), C(HOPMHUPOBAHHOCTHIO



HaBbIKa pediekcun, IpU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TaKOTO K€ MpaBa IPYyroro
YEJI0BEKa;

7) 3K0JIOTHYECKOe BOCTTUTAHHE:

OpUEHTallMell Ha MPUMEHEHUE MaTeMaTHUYEeCKUX 3HAHUM NJis pelleHUs 3alady B
00JIaCTU COXPAHHOCTU OKpYKaloleh Cpelbl, MIIaHUPOBAHUS MOCTYNKOB U OIIEHKUA UX
BO3MOXHBIX TIOCHEJACTBUN JJIi OKpYXalolled Cpelbl, OCO3HAaHUEM TJI00aJIBLHOTO
XapaKkTepa SKOJOTUYECKUX MPOOJIEM U IMyTeH UX PEIICHUS;

8) amanranmms K HM3MEHSIOIHMCS YCJIOBHSIM COHHMAJIBHOW W NPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIECTBUSIM B YCJIOBUAX HEONPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPaKTUYECKYIO JE€ATEIbHOCTh, B TOM YHUCJIE YMEHHE
YUHUTBCS Y APYTUX JIOAEH, TpHOOpETaTh B COBMECTHOM AESATENIBHOCTA HOBBIE 3HAHMS,
HaBBIKM U KOMIIETEHIIUU U3 OMbITA IPYTUX;

HE00XOUMOCTHIO B (DOPMHUPOBAHUHM HOBBIX 3HAHUU, B TOM 4YHUCIIEe POPMYITUPOBATH
UJIeH, TIOHATHUS, TUTIOTE3bl 00 0OBEKTAX U SBICHUSIX, B TOM YHUCIIE paHee HEU3BECTHBIX,
0CO3HaBaTh JePUIMTHI COOCTBEHHBIX 3HAHUNA M KOMIIETEHTHOCTEH, MJIaHUPOBAaTh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CUTYallMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYyallMI0 KaK BBI30B, TPEOYIOMIMI KOHTPMEp, KOPPEKTHPOBATH MPUHUMAEMBbIC
pemieHuss W JAeUcTBuUs, (OpPMYIUpOBaTh M OLIEHUBATh PUCKU U TOCIEICTBUA,
(GhOpMHUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHBbIE YHHUBEPCAJIbHbIE Y4eOHbIe eiiCTBUSA

Bba3oBble jornueckue 1eicTBUA:

e BBIBJISTH M XapaKT€PU30BATh CYIIECTBEHHbIE NPU3HAKH MAaTEeMaTHYECKUX
OOBEKTOB, TMOHATHHA, OTHOIIEHUN MEXAY TMOHATUSIMH, (OPMYIUPOBATH
onpeaeneHus MOHSITHUH, yCTaHaBJIMBATh CYILIECTBEHHBIN MPU3HAK
KJacCU(PUKalMK, OCHOBAaHMS 11 OOOOIIEHHS] M CpPaBHEHHUS, KpPUTEPUHU
MIPOBOJIMMOTI'0 aHAJIN3A;

e BOCIIPUHUMATh, dbopMynupoBaTh 17§ npeoOpazoBbIBATH CYKIEHUS:
yTBEpAUTENbHBIE U OTPULIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

e BBIABJIITh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3M M IIPOTHBOPEYUS B
(akTax, JaHHBIX, HAOMIOJEHUSIX W YTBEPXKIEHUSX, MpeljiaraTb KpUTEPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTENU U IPOTUBOPEYU;

o JleNaTh BBIBOJBI C MHCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
MHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKJIFOUEHHI 110 aHAJIOTUH;

o paszOupaTh J0OKa3aTeIbCTBA MATEMATUYECKUX YTBEPKICHUU (TpsIMbIE W OT
OPOTUBHOIO), MPOBOJUTH CAMOCTOSITEIbHO  HECIIOKHBIE  JIOKa3aTeJIbCTBA
MaTeMaTUYeCKUX (DaKTOB, BBICTPAMBATh ApPryMEHTALMIO, TPUBOJUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

« BBIOMpaTh crocol pemeHus: yueOHoM 3aauu (CpaBHUBATH HECKOJIBKO BApUAHTOB
pelieHus, BbIOMpaTh HaubOoJiee TMOAXOASANMH C Y4E€TOM CaMOCTOSITEIIHO
BBIJICJICHHBIX KPUTEPHUEB).



Ba3oBble ucciienoBareLbCcKue 1elCTBUSA:

WCIIONB30BaTh BOMPOCHI KAaK HCCIENIOBATEIIbCKUA HWHCTPYMEHT TMO3HAHUA,
dbopMynMpoBaTh  BOMPOCHI,  (PUKCHUPYIONIME  NPOTUBOpEUHE,  MPOOJIEMY,
CaMOCTOSTENIbHO YCTaHaBJIUBaTh MCKOMOE U JaHHOE, (hOpMUPOBATH TUIIOTE3Y,
apryMEHTUPOBATH CBOIO TO3UIUIO, MHEHUE;

OPOBOJUTH MO  CaMOCTOATENBHO  COCTaBJICHHOMY  IUIAHY  HECJIOXHBIM
AKCIIEPUMEHT, HEOOJBIIOE MCCIEIOBAHUE II0 YCTAHOBJICHUIO OCOOEHHOCTEH
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKTYy COOOI;
CaMOCTOSATENbHO (OPMYIHPOBATh OOOOIIEHUS M BBIBOJBI MO PE3yJbTaTaMm
MPOBEAEHHOIO  HAOMIOAEHUS, MCCIENOBAaHUSA, OLEHUBATH JOCTOBEPHOCTh
MOJTYYCHHBIX PE3yJIbTaTOB, BEIBOJOB M 00OOIICHUH;

MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE Mpoliecca, a TakKe BbIIBUTaTh
MPEINOI0XKEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaunmeii:

BBISIBJISITH ~ HEJJOCTATOYHOCT M M30BITOYHOCTh  MH(pOpPMAlLMM, JIaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHMs 3a/1a4U;

BbIOMpaTh,  AHAJU3UPOBATh, CHUCTEMATU3UPOBATh U  HUHTEPIPETHUPOBATH
MH(}OpMALUIO Pa3IMYHBIX BUIOB U (POPM MIPEICTABICHHUS;

BBIOMpATh (pOopMy mNpeAcTaBiIeHUs MHPOPMALMH U WILIIOCTPUPOBATH PEIIAEMbIE
3a/layu CXeMaMu, uarpaMmmMamMu, HTHOU rpa@ukoi U MX KOMOWHALUSIMU;
OLICHUBATh HAJIEKHOCTh MH(POPMALIUU 110 KPUTEPHSIM, MPEAJIOKEHHBIM YUUTEIEM
WK c(HOPMYJIMPOBAHHBIM CAMOCTOSITENBHO.

KoMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE YYeOHbIe NeiCTBUS:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXKJIEHUS B COOTBETCTBUU C YCJIOBHUSIMH U
LeJssMU OOILEHUSs, SICHO, TOYHO, IPAaMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHS B
YCTHBIX U MUCHhMEHHBIX TEKCTaxX, JaBaTh MOSCHEHMS IO XOJy PEIICHUS 3a/auHu,
KOMMEHTHPOBATh TIOJTYyYEHHBIN PE3yIbTarT;

B Xoje OOCYXIEHHs 3aJaBaTh BOMPOCHl MO CYIIECTBY OOCYXTaeMOW TEMBI,
npoOJIeMbl, pemaeMoil 3agaud, BBICKA3bIBAaTh HWICH, HAIlCIEHHBIE Ha MOHMCK
pEIICHNs, COMOCTABIATh CBOM CYXACHHS C CYXICHUSMHU JAPYTUX YYaCTHHUKOB
auanora, 0OHapy>KMBaTh pa3IU4Me M CXOACTBO MO3UILIMN, B KOPPEKTHOU dopme
(dbopMyTHUpOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUS;

OpPEICTaBISTh PE3yJbTaThl PEIICHUsl 3ajauyd, SKCIEPUMEHTa, MHCCIEeI0BaHus,
IPOEKTa, CaMOCTOSATENbHO BBIOMpPATh (OpMaT BBICTYIJICHUS € Y4ETOM 3ajaay
NpPE3eHTALNN U 0COOEHHOCTEN ayIuTOPUH;

NOHUMAaTh M HCIOJIb30BaTh MPEUMYINECTBA KOMAHAHOW W HMHAMBUAYAJIHHOU
paboThI IPU PEIICHUH YYEOHBIX MATEMATUUYECKUX 3a71aY;

NPUHUMATh L€Jb COBMECTHOM [eATEIbHOCTH, IUIAHUPOBATh OPTraHU3aIUI0
COBMECTHOM pPabOThI, pacrpenensaTh BUIbI padOT, JOTOBapUBATHCS, OOCYXKIATh
IpoIIecC U pe3ynbTaT paboThl, 000011aTh MHEHUS] HECKOJBKHUX JIFO/ICH;
y4acTBOBaTh B TIPYIIOBBIX (hopmax paboThl (00CyXaeHHs, 0OOMEH MHEHHSIMH,
MO3TOBbIE€ INTypMbl ¥ JPYTHE), BBIIOJHATH CBOIO 4YacTh pabOThl |
KOOPAWHUPOBATh CBOW JIEHCTBUS C APYTMMH YJE€HAMH KOMAaHbI, OIEHUBATh
Ka4yeCTBO CBOETO BKJIa/Ia B OOILIUI MIPOAYKT MO KPUTEPHSIM, CHOPMYITUPOBAHHBIM
YYaCTHHUKAMU B3aUMOJICHCTBUSI.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS



Camoopranusanus:

e CaMOCTOSITEJILHO COCTABJIATH IJIAH, aJITOPUTM PELICHUS 3a7a4M (WK €ro 4acTh),
BBIOMpATh CIOCOO pEeHIeHUs ¢ YY4ETOM HMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXHOCTEHM, apryMEHTHpPOBAaTh M KOPPEKTHPOBATH BAPHUAHTHI PEIICHHUMN C
y4€TOM HOBOM MH(OpPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJILHBIN HHTEJJICKT:

e BIAJETh CIOCOOAMM CaMONPOBEPKH, CAMOKOHTPOJS Ipoliecca U pe3yibTara
pelIeHns MaTEMAaTUIECKOM 3a1a4u;

o INPEABUAECTH TPYAHOCTH, KOTOPBIE MOTIYT BO3HHUKHYTb NPHU PELICHHUH 3aJauH,
BHOCUTh KOPPEKTUBBI B JEATEIBHOCT Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

e OILICHUBATh COOTBETCTBHUE pe3yJIbTaTa JEATEIBHOCTH IIOCTABICHHOM LA H
yCIOBUSIM, OOBSCHATh NPUYMHBI JOCTHKEHUS WIM HEJOCTUKEHHS IIEJiH,
HaxOJIUTh OIIHOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDI

K xoH1y oO0ydyeHust B 7 Kiaacce 00y4aromuics NOMYyUUT CIAETYIONINE PEAMETHBIE
pE3yJIbTaThI:

Yucaa 1 BBIYUCTCHUSA

BoinonHsATe, coueTast yCTHbIE M MMCbMEHHbIE IPUEMBI, apupMeTHUECKUE TeUCTBUS
C pallMOHAJIbHBIMU YUCIIAMU.

HaxoauTh 3Ha4eHHsI YUCIIOBBIX BBIPAXKEHUM, IPUMEHSATh Pa3HOOOpa3HbIE CIIOCOObI
U NPUEMBI BBIYUCIICHUS 3HAUEHUN IPOOHBIX BBIPAKEHUH, COAEpKAIIUX OOBIKHOBEHHbIE
U JIECATUYHBIE 1pOOu.

[lepexoauTe OT oAHOW (OpPMBI 3amUCH 4YHcel K Jpyroil (mpeoOpa3oBbIBATh
JECATUYHYIO Ip0Ob B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B
OECKOHEUHYIO JIECSITUIHYIO JPOOB).

CpaBHHBATh M YIIOPSIOYMBATH PAIMOHAJIBHBIE YHCIIA.

OKpyrJsTh yncna.

BBINONHAT NPUKUAKY W OLEHKY pe3yjbTaTa BBIUMCIEHUH, OLEHKY 3HaYeHU
YUCJIOBBIX BBIP@KEHUN. BBINONHATE AEUCTBUS CO CTENEHSAMU C HATypaJIbHBIMHU
IIOKa3aTeJIMH.

[IpuMeHATh NPU3HAKK JACIMMOCTH, PA3JIOKEHUE HA MHOMKHUTEIM HaTypajbHBIX
YHUCEl.

Pemate nNpakTUKO-OPUEHTHPOBAHHBIE 3aJayd, CBA3AHHBIE C OTHOLIECHUEM
BEJIMYMH, [PONOPUUOHAIBHOCTBIO  BEJIWYUH, [MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3ynbTaThl pElEHusl 3a7ad C y4ETOM OIPAaHWYEHUHM, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpuBaeMbIX 0OBEKTOB.

AJire0panvecKue BbIPaKeHUs!

Hcnonb3oBarh anreOpandyecKkyr0 TEPMUHOJIOTHIO U CUMBOJIMKY, MPUMEHSTh €€ B
Mpoliecce OCBOEHUS yueOHOro MaTepHala.

Haxonuth 3HaueHuss OyKBEHHBIX BBIPAKEHUN TMpU 3aJaHHBIX 3HAUYECHUSX
MEePEMEHHBIX.

BoinmonusaTe npeoOpa3zoBaHUs 1IEJOTO BBHIPAKEHUS B MHOTOWIEH MPUBEACHUEM
MOTI00HBIX CIaraeMbIX, PACKPBITHEM CKOOOK.



BpINOMHAT YMHOXEHHE OAHOYJIEHA HA MHOTOYWIEH U MHOTOYJIEHA Ha MHOT'OYJIEH,
OPUMEHATH (POPMYIIBI KBaJpaTa CyMMbI U KBaJparTa pa3HOCTH.

OcCy1ecTBIATh pa3iIoKEHUE MHOTOWICHOB HA MHOYKUTEIM C TIOMOLIBIO BBIHECCHHUS
32 CKOOKM OOILIEro MHOMHUTENs, TI'PYNIUPOBKU CJIaraeéMblX, NPUMEHEHUs (popMy
COKPAILEHHOI'O YMHOKEHHSI.

[IpumeHsTh IPe0Opa30BaHUsI MHOTOWICHOB JUIsl PEIIECHUS pa3IUYHbIX 3a7ad U3
MaTEMaTUKH, CMEKHBIX IIPEAMETOB, U3 PEAJIbHON IPAKTUKU.

Hcrons30BaTh CBOMCTBA CTENEHEM C HAaTypAJBbHBIMU IOKa3aTEIsIMUA IS
peoOpa30BaHusl BbIPAKECHUII.

YpaBHeHMs U HEPABEHCTBA

Pemlare nuHElHBIE ypaBHEHHsT C OJHOM INEPEMEHHOM, IPHUMEHSAA IIPaBHIIA
[IEpexo/1a OT MCXOJHOI0 YPaBHEHMUS K paBHOCWIbHOMY eMy. [IpoBepATs, sABIsSIETCA JIn
YHUCJIO KOPHEM YPaBHEHHS.

[IpumensATy rpaduyeckre METOJbl NMPH PEIICHHH JIMHEWHBIX YpaBHEHUN W HX
CUCTEM.

[TonGupate npuMepsl Hap YUCEN, ABISIOIUXCS PEIICHUEM JIMHEHHOIO ypaBHEHUS
C ABYMs IIEPEMEHHBIMU.

CrpouTh B KOOPAMHATHOW IUIOCKOCTH TIpadUK JMHEHMHOrO YpaBHEHUS C IBYMs
NEPEMEHHBIMHU, MOJIb3YACh I'PpaUKOM, IPUBOJUTH IPUMEPHI PELICHUS YPABHEHMUSL.

Pemate cucreMbl ABYX JIMHEHHBIX YpaBHEHUN C JABYMsS IEPEMEHHBIMH, B TOM
quciie rpadu4ecKu.

CocraBnsaTe 1 pemaTh JUHEWHOE YPAaBHEHUE WJIM CUCTEMY JIMHEWMHBIX YpPaBHEHUUN
[0 YCJIOBHUIO 33Ja4yd, WHTEPIPETUPOBATH B COOTBETCTBHM C KOHTEKCTOM 3aJa4d
ITOJTyYEHHBIA PE3yJIbTAaT.

DOYyHKIUU

N3o0paxkath Ha KOOPAMHATHON MPSMOW TOYKH, COOTBETCTBYIOIIME 3aJIaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, WHTEpPBaJbl, 3alACHIBATh YHCIOBBIE IPOMEKYTKH Ha
anreOpanyecKkoMm si3bIKe.

OrMeyaTp B KOOPAMHATHOW IUIOCKOCTH TOYKM IO 33JaHHBIM KOOpAMHATaM,
cTpouTh rpaduku TuHEHHBIX GyHKIMH. CTpouTh rpaduk GyHKIUU Y = [X|.

OnucelBaTh ¢ TOMOIIBIO (PYHKIIMM U3BECTHBIE 3aBUCUMOCTH MEXAY BEIMUYHMHAMU:
CKOpPOCTb, BpEMS, PaCCTOSHME, LIEHA, KOJIUYECTBO, CTOMMOCTb, IIPOU3BOAUTEIBHOCTD,
BpeMs1, 00bEM pabOTHI.

Haxoauth 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMEeHTa.

[lonumate rpaduueckuii cnoco0 MNpeaCTaBICHUS M aHaidu3a HHQPOPMALINH,
U3BJIEKaTh U MHTEPHPETHPOBATH MH(OpMALMIO U3 TpaUKOB pealbHbIX MPOLECCOB U
3aBUCHUMOCTEMN.

K xoH1y o0ydyeHust B 8 kiaacce o0yyaromuics NOJy4UT CIEIYIOUIUE MPEAMETHBIC
pE3yJIbTaThI:

Yucsia 1 BBIYUCJICHUA

Hcnonb30BaTh HadaJIbHBIE MPEACTABICHUS O MHOXECTBE JIEMCTBUTEIBHBIX YHCET
JUTSl CpaBHEHMS, OKPYTJICHHS W BBIUMCICHUHN, M300pakaTh JACHCTBUTEIBHBIC YHCIA
TOYKaMH Ha KOOPAMHATHOM IIPSMOM.

[IpumeHATh TOHATHE apUPMETUIECKOTO KBAIPATHOTO KOPHS, HAXOIUTh
KBaJpaTHbIE KOPHU, WCIOJB3yS TMPU HEOOXOJUMOCTH KaIbKYJSTOP, BBITIOIHSATH



npeoOpa30BaHUs BBHIPAKECHHUM, COAEPKAIMX KBaJpaTHbIE KOPHU, UCIIOIB3YS CBOMCTBA
KOpHEW.

Hcnonb30Bath 3anucy OOJIBIIMX U MAJIBIX YMCET C MOMOIIBIO JECATUYHBIX Ipo0ei
u crernenent uncina 10.

AJireOpandecKue BbIPaKeHUSA

[IpuMeHATDH MOHSATHE CTENEHU C IEJIBIM [TOKa3aTeIeM, BBIOIHATE TPeoOpa3oBaHus
BBIPKEHUM, COIEPKAIINX CTEIECHHU C IEIbIM [TOKA3aTEeJIEeM.

BbINONHATE TOXKAECTBEHHBIE MPeoOpa30BaHUs PAIlMOHABHBIX BBIPAXKEHUM Ha
OCHOBE MPaBUJI ACHUCTBUIN HaJ MHOTOUYJICHAMU U alre0pandyecKuMu ApoosiMu.

PacknanpiBaTh KBapaTHBIN TPEXUIIEH HA MHOXKHUTEIH.

[IpumeHATh TIpeoOpa3oBaHUs BBIPAKCHHUM ISl PEIICHUS PAa3IMYHBIX 3a/ad W3
MaTeMaTUKH, CMEXKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

Pemats sMHEHHBIE, KBaJpaTHbIC YPaBHEHHS U pallMOHAJIbHBIE YpaBHEHUS,
CBOJISIIIMECS K HUM, CUCTEMBI IByX YPaBHEHHU C ABYMS IEPEMEHHBIMU.

[IpoBoauTh MpOCTEHIIINE UCCIENOBAHNS YPABHEHUN U CUCTEM YPaBHEHH, B TOM
yycjie ¢ NpUMEHEHHWEM Tpaduueckux mpeacTaBieHuil (ycTaHaBIMBaTh, HMEET JIU
ypaBHEHHUE WM CUCTEMA YPaBHEHUH PEIICHUS, €CJIU UMEET, TO CKOJIBKO, U MPOYEe).

[TepexoauTh OT ciioBeCHOM HOPMYITHPOBKH 3aJ]a4H K €€ alredpandeckoi MOJEH ¢
MIOMONIBI0 COCTABJICHUSI YPABHEHUSI WIM CHCTEMbl YPAaBHEHUMN, MHTEPIPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3a]1a4y MTOJTYYEHHBIA PE3YJIbTAaT.

[IpuMeHsTH CBOMCTBAa YMCIOBBIX HEPABEHCTB JJISI CPABHEHUS, OLICHKU, pEIaTh
JMHEWHbIC HEPABEHCTBA C OJHON MEPEMEHHOM M MX CHUCTEMBI, JaBaTh rpaduuecKyro
WJUTIOCTPALIMIO MHOKECTBA PELICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKIUU

[TonumaTe W HCHOJB30BaTh (YHKIHUOHAILHBIE TOHSATUA W S3bIK (TEPMHHBI,
CUMBOJINUECKHUE OO0O3HAUCHMS), OMNpEACNsITh 3HaueHHEe (YHKIMKU 10 3HAYCHUIO
aprymMeHTa, OlpeAesaTh CBOMCTBA PYHKIUU 1O €€ rpaduKy.

Ctpouts rpaduku dJIeMEeHTapHBIX (YHKIIUA BUIA:

y = k/x,y =x% y =x%y = x|, y = VX, OIHCBHIBaTH CBOICTBA YUCIOBOH (DYHKIMH IO
e€ rpaduxy.

K konimy oOydenus B 9 kjacce oOyJaromMiCs MOTYUUT CICAYIONINES MPEIMETHBIC
pE3ybTaThI:

YucJia 1 BLIYUCIEHUSA

CpaBHMBATH ¥ yHOPSAOUYNBATH PAIMOHAIBHBIE U UPPALMOHAIBHBIE YUCTIA.

Breinonuars apudmernyeckue NEUCTBUS C PAIMOHAIBHBIMU YHCIIAMH, COYETast
YCTHBIE W TIMCHbMEHHBIE TPHUEMBI, BBINOJHATH BBIUUCICHUS C WPPAUUOHAIBHBIMU
YHUCJIAMH.

Haxonuth 3HaueHus CTeNeHEeW ¢ UETbIMUA TMOKa3aTeIsIMU U KOPHEH, BBIYMCIATH
3HAYEHMS YUCIIOBBIX BBIPAKCHUM.

OKpyrJisiTh  EUCTBUTENBHBIE YHWCIA, BBINOJHATh NPUKUIKY  pe3ysbTaTa
BBIUHCJICHU, OLICHKY YMCJIOBBIX BBIPAKEHUU.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHeliHbIE U KBaJpaTHBIE YPABHEHHS, YPABHEHMS, CBOISAILLIMECS K HHUM,
MpoCTelIe ApOOHO-pAIMOHAIBHBIC YPABHEHMUS.

Pematp cucTteMsl ABYX JIMHEWHBIX YPABHEHUU C JBYMS IIEPEMEHHBIMU U CUCTEMBI
JIBYX YPaBHEHUI, B KOTOPBIX OJTHO YPABHEHUE HE SABJISCTCS JIMHECUHBIM.



Pematb TekCTOBbIE 3a/1a4u alreOpanvdeckuM CIocoOOM C IMOMOIIBI0 COCTABICHUS
YpaBHEHHUS WM CUCTEMBI IBYX YPABHEHUH C IBYMSI IEPEMEHHBIMH.

IIpoBoauTh MpoCTENUIINE UCCIEOBAHUS YPABHEHUN U CUCTEM YpaBHEHUM, B TOM
quclie C NPUMEHEHHEM TIpapuuecKUX INpPECTaBICHUN (yCTaHABIWBATh, HUMEET JIU
YpaBHEHUE WIN CUCTEMA YPABHEHHUM PEIICHHUS, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

Pematp nuHeliHble HEpABEHCTBA, KBaIpaTHbIC HEPABEHCTBA, N300pakaTh peIICHNE
HEPaBEHCTB HA YHCJIOBOW MPSIMOM, 3aIIUCBHIBATH PEILIEHUE C IIOMOILBIO CHUMBOJIOB.

Pemarb cucTeMbl JIMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIHOYAIOIINE
KBaJI[paTHOE HEPABEHCTBO, M300pa)kaThb PELLIEHUE CUCTEMBl HEPABEHCTB Ha YHCIIOBOU
MPSIMOM, 3aMTUCHIBATh PEIICHUE C IIOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPH PEIICHUHN PA3IUYHBIX 33/1a4.

DOyHKIUU

PacrioznaBate GyHKIIMM M3y4eHHBIX BHAOB. Iloka3piBaTh CXeMaTHUECKU
pacIioyio’keHNe Ha KOOPAWHATHOM TIOCKOCTH rpadukoB GpyHKIui Buga: Y = KX, y = kX
+ Db, y=kix,y= ax? + bx + ¢, y = X, y = Vx, y = |X|, B 3aBHCHMOCTH OT 3HAYCHHI
KO2(PPUIIMEHTOB, ONMUCHIBATH CBOUCTBA (DYHKITUH.

Crpouth u wu300pakaTh CXEMaTHUYECKH TIpauKu KBaJpaTHUUHBIX (DYyHKLUH,
OIKCHIBAaTh CBOMCTBA KBAaIpaTUUHBIX (DYHKIUI 10 X rpadukam.

Pacnio3naBaTh KBagpaTHuHyr0 GQYHKIUIO [0 (GopMylie, NPUBOIUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaibHON KU3HHU, PU3UKU, TEOMETPHUU.

YuciaoBble NOCT€0BATEIBLHOCTH H IPOrPecCUm

Pacrio3naBaTe apupMETHUECKYI0O M T€OMETPUUYECKYIO IMPOTPECCHU TPHU Pa3HBIX
crnoco0ax 3aJaHusl.

BbImonmHAT,  BBIUMCICHUS C  HUCHOJB30BaHWEM  (opMyn n-ro  4jieHa
apu(PpMETUYECKON U T€OMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJIEHOB.

N306paxaTh 4IeHbI MOCIEI0BATEIBHOCTH TOYKAMH Ha KOOPJMHATHOMN TIIOCKOCTH.

Pematp 3amaun, cBsi3aHHBIE C YHCIOBBIMH TOCTIEIOBATEIHHOCTSIMHU, B TOM YHUCIIE
3a/layd M3 peaNbHOW JKU3HU (C HCIOJB30BAHMEM KAJBKYJIATOPA, LU(PPOBBIX
TEXHOJIOTHH).



TemaTnueckoe IIIaHuPOBAHUE

7 knacc
KoauuecTBO yacoB DJIeKTPOHHbIE
Ne|HammeHoBaHme (abpoBbIe)
n/ |pa3aenoB u TeM| Beer | KonTpoannsl | [IpakTu4ecku Oﬁpa30BgTeJILHLI e
I | nporpamMmbl 0 e padoThl e padoThbl pecypebi

Eﬁiﬁi;eHnﬂ bubmmoreka [JOK

1 125 |1 https://m.edsoo.ru/7f415b9
PanmonanbHbIe 0
qucia B
Anredopandecku bubmorexa LIOK

2 b 27 |1 https://m.eds00.ru/7f415b9
€ BBIPAKCHUSA 0
V DABHEHIS 1 bubmoteka [IOK

3 P 20 |1 https://m.edsoo.ru/7f415b9
HEpPABEHCTBA 0
Koopaunate! u bu6moreka [JOK

4 |rpadukm. 24 |1 https://m.edsoo.ru/7f415b9
OyHKIHAH 0
oBTODEHIE I bu6mmoreka [JOK

5 p 6 1 https://m.edsoo.ru/7f415b9
00o01eHne 0

OBIIEE

KOJIMYECTBO

YACOB I10 10215 0

I[TPOI PAMME
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8 KJacc

Koan4yecTBO 4acoB DJIeKTPOHHBIE
Ne |HammeHoBaHue
1/ |pa3nesioB u TeM| B K I (mposeie)
ot cer | Kourpousbnsl | [IpakTnueckn 06pa30OBATENBHBIE

I | NmporpaMMel ] e padoThbl e padoThbI pecypeb
:Iljflfli HCHI/ISI bubmmoreka [JOK

1 ! ' 15 https://m.edsoo.ru/7f417af
KBanparusie 3
KOpHU =
Yucma u
BBIYMCIICHUS. bu6moreka IJOK

2 |Cremens c 7 https://m.edsoo.ru/7f417af
IIETBIM [e]
IoKa3aTeJieM
eAng(?;eﬂ:;;KH bu6moreka [JOK

3 P . |5 1 https://m.edsoo.ru/7f417af
KBangpaTtHbiit 3
TPEXUIICH -
eAng(?;eﬂ:;;KH bu6moreka [JOK

4 P " 115 1 https://m.edsoo.ru/7f417af
AnreOpaunyecka 3
s IpoOb =
zep a;BHeeHHcP:;: bu6moreka [JOK

5 P " 115 1 https://m.edsoo.ru/7f417af
KBangpaTtHbie 3
YpaBHEHUS =
:ep a;}f:;(ii; bu6moreka [JOK

6 P 113 https://m.edsoo.ru/7f417af
CucreMbl 3
YpaBHEHUI -
YpaBHeHus u bubmuorexa [JOK

7 |mepaBenctBa. |12 |1 https://m.edsoo.ru/7f417af
Hepagencrtra 8
DYHKIUH. bu6mmoreka [JOK

8 ||OcHOBHEIE 5 https://m.edsoo.ru/7f417af
MTOHSATUS 3
OyHKIWH. bu6mmoreka [JOK

9 |Yucaosnie 9 https://m.edsoo.ru/7f417af
byHKIIUN 8
ToBTODEHIE I bu6moreka [JOK

10 p 6 |1 https://m.edsoo.ru/7f417af
000011eHNe 3

OBIIEE 102 |5 0

KOJIMYECTBO
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Ne (HanmenoBanue
1/ |pa3aesioB U TeM
Il | MporpaMmmabl

KoanuecTrBo uacoB

Bcer

KoHTpoJbHBI
e padoThI

IpakTuyeckn
e padoThI

JJIeKTPOHHbIE
(ungposbie)
o0pa3oBaTeJIbHbIE

pecypchbl

YACOB I10
I[TPOI'PAMME




9 xnacc

KosuvecTBo yacoB JJIeKTPOHHbIE
Ne || HaummeHoBaHue (ndpoBbIe)
n/| pa3aenoB u TeM ||Bcer| Konrpoann || IlpakTuyeck Oﬁpa30BI2:TeJILHLI e
I NporpamMmel 0 | ble pa0doThl | He padoThI pecypebi
;Iljflfli HCHI/ISI bubmmoreka [JOK
1 ael ' 9 https://m.edsoo.ru/7f419d
JlencTBUTENBHBIC 08
qyucia —
zepa;BHeeHHCIg;I bubmmoreka [JOK
2 P ' 14 |1 https://m.edsoo.ru/7f419d
YpaBHEeHUS € 08
OJTHOU NEPEMEHHOMN —
zepa;;eHHclii; bubmmoreka [JOK
3 P ' 14 |1 https://m.edsoo.ru/7f419d
Cucremsl 08
YpPaBHEHHI —
YpaBHeHUS U bubmmoreka [{OK
4 |HepaBEeHCTBA. 16 |1 https://m.edsoo.ru/7f419d
HepasenctBa 08
bu6mmoreka [JOK
5 |®yukuun 16 |1 https://m.edsoo.ru/7f419d
08
UuciaoBslie bu6mmoreka IJOK
6 |mocimemoBaTtenbHOC |15 |1 https://m.edso0.ru/7f419d
TH 08
gg;g openme, BuGmorexa LIOK
7 » ’ 18 |1 https://m.edsoo.ru/7f419d
CHUCTEMaTHU3aIMs 08
3HAHUH —
OBIIEE
KOJIMYECTBO
YACOB I1O 102 16 0

[TPOI'PAMME
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