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I o0ydamuxces 7-9 kiaccos

(1D 3545740)

IHOACHUTEJIBHASA 3AIITMCKA

Anre6pa sBJISIETCS] OTHAM U3 OTIOPHBIX KYPCOB OCHOBHOTO 0OIIET0 00pa30BaHus: OHAa 0OecrieynBaeT
U3yUYCHUE IPYTUX JUCHUILINH, KaK €CTECTBEHHO-HAYYHOT0, TAK U TYMaHUTAPHOTO IIUKJIOB, € OCBOCHUE
HEO0XO0IUMO JUTSI TPOIOJKEHUS 00pa30BaHUsl U B MOBCEHEBHOM XU3HU. Pa3BuTHE y 00yUaromuxcs
HAYYHBIX MPEICTABICHUN O MPOUCXOKACHUH U CYIIIHOCTH alre0pandeckux abCcTpakiuii, crocode
OTPaKCHUS MATEMATHICCKOM HAYKOM SBJICHUI U MPOLIECCOB B MPHUPO/JIC U OOIIECTBE, POJIH
MaTeMaTHYECKOr0 MOJICIIMPOBAHUS B HAYYHOM TIO3HAHUHU U B PAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO
Hay4YHOTI'O MUPOBO33PCHHA U KAQY€CTB MBIIIIJICHHUA, HeO6XO):[I/IMLIX JJId aganTaigiu B COBPEMEHHOM

g poBoM obmiecTBe. M3yueHue anreOpbl 00eceunBaeT pa3BUTHE YMEHHS HA0JI01aTh, CPABHUBATS,
HaxXoAuTb 3aKOHOMCPHOCTH, Tpe6yeT KPUTUYHOCTU MBILIJICHUS, CHOCO6HOCTI/I APTYMCHTUPOBAHHO
000CHOBBIBAaTh CBOU JICHCTBUS U BBIBOABI, (HOPMYIMPOBATh yTBEpkAcHUA. OCBOCHHUE Kypca anreopsl
obecreyrBaeT pa3BUTHE JIOTHUECKOTO MBIIIJICHUS O0YUYAIOIIUXCS: OHU MCIOIB3YIOT IEAYKTUBHBIC U
WHIYKTUBHBIE pacCyXIeHusl, 0000IIeHre N KOHKPETU3aIUIo, adcTparupoBanue u ananoruro. OOyueHue
anreOpe MpeAroaraeT 3HauuTeIbHbINA 00BEM CaMOCTOSTEIBHOM AESITENbHOCTH 00yYaroIuXcs, TO3TOMY
CaMOCTOSITETIbHOE PEIICHUE 33124 SBISIETCS pealn3ainei JesaTebHOCTHOTO MPUHITUITA 00YICHUSI.

B cTpykType nporpammsl yueOHOTO Kypca «Anredpa» Aisi OCHOBHOTO 001Iero 00pa3oBaHHus OCHOBHOE
MECTO 3aHUMAIOT COJEPIKaTeIbHO-METOJMUECKIE TUHUM: «UHCIa U BEIYUCICHUS», «AJredpanyecKue
BBIPAXECHUSD», «Y paBHEHUS U HEpaBeHCTBay, «DyHKIMM». Kaxkmas u3 3Tux copepkarenbHO-
METOIUYECKHX JINHUI pa3BUBAETCS HA MPOTSHKEHNHU TPEX JIET 3YUEHHUS Kypca, B3aUMOJIEHCTBYS C
JIPYTHMU €T0 JIMHUSAMH. B X01e n3ydenns yueOHOro Kypca 00yJaromuMcs TPUXOJUTCS JOTHUECKH
paccyXaaTh, HCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH S3bIK. B CBsI3U ¢ 3THUM B IporpaMMy y4eOHOTO
Kypca «Anredpa» BKIIOUEHB HEKOTOPBIE OCHOBBI JIOTHKH, IPE/ICTaBICHHBIE BO BCEX OCHOBHBIX pasziesiax
MaTeMaTHYeCcKOro 0Opa3oBaHMsl U CIIOCOOCTBYIOLINE OBJIAICHUIO 00yYarOIIUMHCS OCHOB
YHHUBEPCAIBHOTO MaTEMaTHIECKOTO sA3bIKa. CoepKaTelbHON U CTPYKTYPHOH 0COOEHHOCTBIO yueOHOTO
Kypca «Anredpay SBIISETCS €ro HHTETPUPOBAaHHBIA XapaKTep.



Copepxanne THHAN «YHCTa U BEIYUCICHUSD) CITYKUT OCHOBOW JUTSI JATBHEHIIIETO U3Y4YEeHUSI MaTeMaTHKH,
CIIOCOOCTBYET Pa3BUTHIO Y OOYYAIOIIUXCSI JIOTMIECKOTO MBIIUICHHS, (JOPMUPOBAHUIO YMEHHUS
MOJIF30BATHCS AJITOPUTMAaMH, a TAKKe MPHOOPETEHHIO MTPAKTHIECKUX HABBIKOB, HEOOXOIMMBIX IS
MTOBCETHEBHOM KM3HU. Pa3BUTHE MOHATHS O YHICIIE HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus CBSI3aHO
C pallMOHaJIHHBIMHU M UPPAIIOHATBHBIME YUCIIaMU, (POpMHUPOBaHNEM TPEACTABICHHUNA O IEHCTBUTEIFHOM
qucie. 3aBeplIeHne OCBOSHHS YNCIIOBOH JIMHUK OTHECEHO K CpeIHEMY 00IeMy 00pa30BaHUIo.

ConeprkaHne IBYX alreOpandecKux JIMHUH — «AJreOpandeckue BRIpKEHI» U «Y paBHEHUS U
HEPaBEHCTBA» CIIOCOOCTBYET (hOPMUPOBAHUIO y 00YYAIOIUXCSl MATEMAaTHUECKOTrO anmnapara,
HEOOXOIUMOTO ISl PELICHUs 3a]]a4 MaTeMaTHK1, CMEXKHBIX TPEIMETOB U MPAKTHKO-OPHEHTHPOBAHHBIX
3agad. Ha ypoBHEe ocHOBHOTO 00111eT0 00pa3oBaHus y4eOHBII MaTeprall rpynIupyeTcs BOKPYT
palMOHATBHBIX BEIpaXEHUH. AnreOpa JeMOHCTPUPYET 3HAUCHHE MaTEMAaTHKU KakK SI3bIKa JIJIs
HOCTPOCHHUS MATEMAaTUYECKUX MOJIeTIeH, OTIMCAHUs IPOLIECCOB U SABJIECHUH peaqbHOro Mupa. B 3amaun
o0ydeHHs anredpe BXOIAT TaKXKe JaTbHEHIIee pa3BUTHE alTOPUTMHYECKOTO MBIIUICHHUS, HEOOX0IUMOTO0,
B YaCTHOCTH, ISl OCBOCHUS Kypca MH()OPMATHKH, U OBJIAICHIE HABBIKAMH JACTYKTHBHBIX PACCYKICHHH.
[IpeobpazoBanne CHMBOIBHEIX (hOpM CIIOCOOCTBYET Pa3BUTHIO BOOOPaKEHUs, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPYECTBY.

Conepxanne QyHKIHMOHATBHO-TPaUUECKOM IMHUH HALIEJICHO HA ITOJIyYeHHE 00YJatOIMMHUCS 3HAHUH O
(yHKUMAX KaKk BaKHEHILEH MaTeMaTHYECKON MOJENH AJIsl ONIMCAHUS U UCCIICAOBAaHNS Pa3HOOOpa3HbIX
MPOLIECCOB U SIBIICHUH B MPHUPOJIC U obO1ecTBe. M3yueHne MaTepuana cCiocoOCTBYeT pa3BUTHIO Y
00yyarolmxcs yMEHUS UCTI0Nb30BaTh PA3JINYHbIE BRIPA3UTEIbHBIE CPEACTBA A3bIKa MATEMATUKH —
CIIOBECHBIC, CHMBOJIMUECKHE, Tpaduieckre, BHOCUT BKIIAA B (POPMHUPOBAHKE NMPEACTABICHUH O POJIH
MaTeMaTHKH B Pa3BUTHH LIMBUIM3ALMU U KYJIbTYPHI.

CornacHo yyeOHOMY TulaHy B 7-9 Kiaccax u3ydaeTcs yueOHBIH Kypc «Anredpa», KOTOPbIA BKIIOYAET
CIIEYIONINE OCHOBHBIE pa3zieibl coaepKanust: «Hucla u BEIYUCICHHD», «ANreOpandeckue BhIPaKeHUS,
«YpaBHEHHMsI U HEPABEHCTBA», « DYHKIUNY.

Ha nzyuenue yueOHOTO Kypca «Anrebpa» orBoautcst 306 uacos: B 7 kimacce — 102 gaca (3 yaca B
Hezeno), B 8 kiacce — 102 gaca (3 gaca B Henenio), B 9 kimacce — 102 gaca (3 gaca B HEJIEIIO).

COJEP)KAHUE OBYYEHUA
7 KJIIACC

Yucia 1 BLIYHCICHHSA

JpoOu 0OBIKHOBEHHEBIE U JIECSITUYHBIC, TIEPEX0]] OT OJTHON QOPMEI 3arucu Apodeii k apyroi. [lonsrue
PalMOHATIBLHOTO YKCTIa, 3aIMCh, CPABHEHHUE, YIIOPIOUYMBAHNE PALIMOHATIBHBIX Yncel. ApudmMeTrnyeckue
JIEeHCTBUS ¢ palMOHAIBHBIME YHCIaMu. Perienue 3aqa4d U3 peajbHOM MPAKTUKK Ha 4acTH, Ha APOOH.

CreneHb ¢ HaTypaIbHBIM ITOKa3aTeNIeM: OIpe/IelIeHHe, IPeoOpa3oBaHie BEIPAKEHHUI HA OCHOBE
OIIpe/IeIIeH s, 3aIUCh OOJBIIKX YKcell. [IpomeHThl, 3ach NPOLIEHTOB B BUE APOOU U IpOOH B BUJIE
HpOLEHTOB. Tpr OCHOBHBIE 3a]1a4¥ Ha MIPOLICHTHI, PELICHUE 33/1a4 U3 PealbHON IMPAKTHKH.

[IpuMmeHeHne NpU3HAaKOB AETMMOCTH, Pa3ioKeHNE Ha MHOYKUTENIN HATYPAJIbHBIX YUCEIL.
PeanbpHBIE 3aBUCUMOCTH, B TOM YHCIIE TIpsAMasi M 0OpaTHAS MPOMOPIIHOHATBHOCTH.
Aaredpanyeckue BbIpPasKeHHs

IlepeMeHHBIE, YNCIOBOE 3HAYCHUE BBIPAXKEHUS C IEPEeMEHHON. J[omycTUMbIe 3HAYEHUS IEPEMEHHBIX.
[IpencraBieHne 3aBUCUMOCTH MEX/y BeTMUMHAMU B BHJIE (popMyIbl. Berauciienus mo hopmynam.
[IpeobpazoBaHrie OYKBEHHBIX BBIPAXKCHHH, TOXKJICCTBCHHO PABHBIC BBIPAXKCHUS, IPABHIIA



peoOpazoBaHMs CYMM H ITPOM3BEICHHUH, MTPaBIiIa PACKPBITHS CKOOOK U IPUBEACHUS MOT0OHBIX
ClTaraeMbIX.

CBOIICTBA CTEIICHU C HaTypaJIbHBIM ITOKAa3aTCJICM.

OI[HOHJ'ICHBI ¥ MHOrowiIeHbl. CTeeHb MHOTOYJICHA. CJ'IO)KCHI/IC, BbBIYUTAHUC, YMHOKCHHUEC MHOT'OYJICHOB.
(DOpMyJ'IBI COKpaHléHHOFO YMHOXCHUA: KBaApaT CYMMBI U KBaJpaT pa3HOCTU. q)OpMYJ'Ia Pa3sHOCTH
KBaJpaToB. PaznoxxeHrne MHOTO4JICHOB Ha MHOXKHUTCIIH.

YpaBHeHHs U HEpaBeHCTBA
YpaBHeHHe, KOPEHb YpaBHEHMUsI, IPaBUIIa MPeoOpa30BaHusl ypaBHEHNUS, PABHOCHIBHOCTD YpaBHEHUH.

JluneiiHOe ypaBHEHUE C OJHOU MEPEMEHHOM, YUCIO KOPHEU JIMHEHHOTO YpaBHEHUS, PEILICHUE JTUHEHHBIX
ypaBHeHuil. CocTaBlIeHE YpaBHEHHAN IO yCIIOBHIO 3a/1a4ul. Pelienne TeKCTOBBIX 33719 C TIOMOIIBI0
YpaBHEHUH.

JluneitHOe ypaBHEHHE C IByMsI IEPEMEHHBIMH U eT0 rpaduk. CucreMa IByX THHEHHBIX YPaBHEHHUN C
IBYMS IIEpeMEHHBIMU. Pelienne cucreM ypaBHeHUH criocoOOM MOACTaHOBKHU. [IpumMepsl perenus
TCKCTOBBIX 3aJa4 C IIOMOINBIO CUCTEM ypaBHCHI/II‘/'I.

DyHKIUH

Koopaunara Touku Ha npsmoil. Uucnoele npoMexxyTku. PaccTosiHue Mexay AByMs TOUKaMHU
KOOPJIMHATHOU MpsSIMOM.

[IpsmoyronbHas cucrema koopanHat, ocu OX u Oy. Abcurcca u opJHATa TOYKH Ha KOOPAMHATHOM
wiockocTH. [IpuMeps! rpadukoB, 3agaHHbIX GopMmynamu. UteHne rpaikoB peatbHBIX 3aBUCUMOCTEH.
[onstue dbynkmun. ['paduk dhyakmnun. CpoiictBa pyHkumid. Jlnneitnas gynkius, e€ rpaduk. ['padux
tdhyaxmun y = [x|. I'padudeckoe penieHne THHEHHBIX YpaBHEHUN U CUCTEM JTMHEHHBIX YPaBHEHUH.

8 KVIACC
Yucna v BBIYUCTEHAS

KsagpatHslit kopeHb u3 yncia. [lonsTre 06 nppannoHanbHOM YHcie. JecsThaHbie TpUuOImKeHHs
UppanroHaNbHBIX yrcen. CBolicTBa apuMETHUECKIX KBaIPaTHBIX KOPHEH U MX MPUMEHEHUE K
peoOpa30BaHMUIO YNCIOBBIX BRIPAKEHUI U BBIUMCIICHUAM. [[efiCTBUTEbHBIE YHCIa.

CreneHs ¢ LesnbIM IIOKa3zateneM U e€ cBoiicTBa. CTaHJapTHAs 3aIlCh YUCIIA.
Auredpanveckne BbIPasKeHUs1
KBanpaTsslil TpéXuiieH, pa3iokeHNe KBaIpaTHOTO TPEXWIEHA HA MHOKUTEIH.

Anrebpandeckas 1podb. OCHOBHOE CBOMCTBO anreOpandeckoi Apoou. CioxkeHue, BBIYUTaHHE,
YMHOXKEHHE, JIeNeHue anreOpandeckux qpooeil. PannonanbHble BeIpakeHHs U X TpeoOpa3oBaHHUe.

ypaBHeHI/IH U HEPAaBEHCTBA

KsanpaTtaoe ypaBHeHHe, popMyrna KOpHEH KBaJpaTHOTO ypaBHEeHUs. Teopema Buera. Pemenne
ypaBHEHUH, CBOASMINXCS K TMHEWHBIM U KBaJpaTHBIM. [IpocTeiine qpoOHO-paIiioHaIbHbIE YPaBHEHHUSI.

I'paduueckas naTEpHIpEeTaINsl ypaBHEHUH € ABYMSI IEPEMEHHBIMH U CUCTEM JIMHEWHBIX YPaBHEHUH C
JIByMsI IepeMeHHBIMU. [IpuMepsI pelieHns CUCTEM HENMHEWHBIX YPAaBHEHUH C IBYMs IEPEMEHHBIMHU.

Pemrenne TEKCTOBBIX 3a/1a4 aJIreOpandecKuM CII0COO0M.



YucnoBble HEPABEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ 0JIHON NepeMeHHO. PAaBHOCHIIBHOCTh
HepaBeHCTB. JIMHEHBIE HEPaBEHCTBA C OAHOU ITepeMeHHOoM. CHCTeMBbI JTMHEHHBIX HEPABEHCTB C OTHON
MepEeMEHHOM.

DyHKIUH

[onsatue pynkuun. O6MacTh onpeaeneHus U MHOXKECTBO 3Ha4eHnH QpyHKmu. CrocoObl 3a1aHus
¢dhyHKUIUH.

I'padux pynxnun. Urenue cBolicts pynkumu no e€ rpaduky. [Ipumepst rpagukoB QyHKIMIA,
OTpa)kaloIUX peaIbHbIE IPOLIECCHI.

OyHKIMH, OMUCHIBAIOIIUE MPSIMYIO U O0OpaTHYIO MPONOPLHUOHATBHBIE 3aBUCIMOCTH, UX TPapUKH.
OyHkm y = X2,y = X3,y = VX, y=|x|. I'paduueckoe pelieHre ypaBHEHHI 1 CHCTEM YpaBHECHHI.

9 KJIACC
Yuciaa 1 BBIYHCICHHS

PaHI/IOHaJ'II)HI)IG qyuciia, vppaiuoOHaJIbHbIC YMCJId, KOHCYHBIC U OeCKOHEUHbBIE JACCATUYHBIC [IpO6I/I.
MHOXeCTBO ACHCTBUTENBHBIX YHCEN, AEUCTBUTEIILHBIC YUCIA KaK OCCKOHEUHBIE IECSITUIHbIE APOOH.
B3anMHO 01THO3HAYHOE COOTBETCTBHE MEXKIy MHOXKECTBOM JACHCTBUTEIBHBIX YHCEN U KOOPAMHATHOM
IpsIMOiA.

CpaBHeHHE JeHCTBUTEIBHBIX YHCET, apHPMETHIECKUE TEHCTBHS C AEHCTBUTEIEHBIMH YHCIAMHU.
Pa3mepsl 00BEKTOB OKPYKAIOIET0 MUPA, JUINTEIBHOCTD IIPOLIECCOB B OKPYKAIOILIEM MUDE.

[TpubnmwkénHoe 3HaYCHHUE BEIMYUHBI, TOYHOCTH NpuOmmkenus. Okpyrienue uncen. [Ipukuaka u omeHka
pe3yJIbTaTOB BHIYUCIICHUH.

YpaBHeHNs 1 HEPABEHCTBA
Jluneiinoe ypaBHeHue. Penienne ypaBHeHU, CBOIAIIMXCA K JIMHEUHBIM.

KsangpatHoe ypaBHeHue. Perienne ypaBHeHUH, CBOAAIIMXCA K KBaApaTHBIM. bikBazpaTHoe ypaBHEHHE.
[Ipumeps! penienns: ypaBHEHUH TpeTbel 1 YETBEPTOM CTENEHEN pa3IoKeHHEM Ha MHOXKHTEIH.

Pemenne ,Z[pO6HO-paI_II/IOHaJ'IBHLIX ypaBHeHHﬁ. Pemenne TeKCTOBBIX 3aga4 aﬂreraI/I‘leCKI/IM METOA0OM.

YpaBHeHHE ¢ IBYMs IEPEMEHHBIME U ero Tpaduk. PemeHne crcteM NBYX JTHHEHHBIX YPaBHEHHH C IByMs
IepeMeHHbIMU. PellieHne cucTeM JIByX ypaBHEHUH, OJJHO U3 KOTOPBIX JIMHEWHOE, a Ipyroe — BTOPOH
creneHu. ['padudeckas nHTEpIpeTalys CUCTEMbl YPaBHEHUH C ABYMSI IEPEMEHHBIMH.

Pemrenne TEKCTOBBIX 3a/1a4 aireOpandecKuM CII0COO0M.
YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Peuienne nuHEMHBIX HEPABEHCTB ¢ OAHOU NEpeMeHHOU. PelieHne cucteM TUHEHHBIX HEPABEHCTB C OJHOM
nepeMenHoi. KBajpatHeie HepaBeHCcTBa. ['paduieckas HHTepIpeTanys HEPaBeHCTB U CHCTEM
HEPaBEHCTB C ABYMsI IEPEMEHHBIMHU.

DyHKUNH

Ksagpatnunas ¢ynkuus, e€ rpaduk u coiictsa. [lapabomna, KoopAHHATHI BEPILIUHBI Tapad0IIbl, OCh
CUMMETpPHUH MapadoJIbl.

I'paduxu dyskrmit: y = kx, y = kx + b, y = k/x, y =x3, y = \x, y = [x| , # uX cBoOjicTBa.

YucaoBble MOCIEI0BATEIbHOCTH H nmporpeccuun



IToHsATHE YHCITOBOI MOCIEA0BATEILHOCTH. 3aJJaHUE TIOCIEA0BATCIIEHOCTH PEKYPPEHTHON (DOPMYIION 1
(dhopMyI1o#t N-ro 4ieHa.

Apudmernueckas ¥ reoMeTpuyeckas nporpeccuu. @opmMyiel N-ro wieHa apuhMETHICSCKON U
T€OMETPUYECKON IPOrpeccuii, CyMMbI IEPBBIX N YIECHOB.

Uzobpakenne 4ieHoB apuMETHYECKON 1 TEOMETPHUIECKOH MPOTPECCHid TOYKaMH Ha KOOPJMHATHON
TUIOCKOCTH. JIMHENHBIN U 3KCITOHEHIUANbHBIN pocT. C0KHbBIE TPOLIEHTHI.

IIVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUS TIPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI
JInuHOCTHBIE pe3ybTaThl OCBOCHUS MPOrpaMMbI yUeOHOTO Kypca «AJredpay XapaKTepu3yrTCs:
1) naTpuoTHYecKOe BOCIUTAHNE:

MPOSIBJIEHUEM MHTEpECA K MPOUUIOMY U HACTOAIIEMY POCCUHCKON MAaTEMATUKH, IEHHOCTHBIM
OTHOIIEHUEM K TOCTUKEHUSIM POCCUHUCKUX MAaTEMATUKOB U POCCUICKON MaTeMaTUYECKOM IKOJIbI, K
WCIOJIb30BaHUIO 3TUX JOCTH)KCHUH B IPYTMX HayKax M MPHUKIATHBIX cepax;

2) rpa;KaaHCKO€ U JYXOBHO-HPABCTBEHHO€ BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 003aHHOCTEN TpaskAaHUHA U peali3alii ero npas, IPEeJCTaBICHUEM O
MaTeMaTHYECKUX OCHOBaX (hYHKIHMOHHPOBAHUS Pa3IMUHBIX CTPYKTYD, SIBICHUH, IPOLEAYD
rpaXkJJaHCKOTO o0IiecTBa (HanpuMep, BEIOOPHI, OTIPOCHI), TOTOBHOCTBIO K 00CYKACHUIO 3THUECKUX
npo0JIeM, CBSI3aHHBIX C TIPAKTHYECKHM NPUMEHEHHEM JIOCTHKEHUH HAyKH, OCO3HAHHEM BaKHOCTH
MOPaTbHO-3THYECKHUX MPUHIUIIOB B ACSITEILHOCTH YUEHOTO;

3) TpyAOBO€E BOCIIUTAHHE:

YCTaHOBKOH Ha aKTUBHOE YYaCTHE B PEIICHUH MMPAKTHUECKUX 3a/1a4 MaTeMaTHIECKOW HAIIPaBIEHHOCTH,
OCO3HAHMEM BaXHOCTH MaTeMaTH4ecKoro 00pa3oBaHus Ha MPOTSDKEHUH BCEH )KU3HU JUTsl yCIICIITHOM
po(heCCUOHAIBHOM IEATEIbHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHHUH, OCO3HAHHBIM BEIOOPOM U
MOCTPOCHUEM WHIUBUAYATLHON TPAaeKTOPUH 00pa30BaHMs U )KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX
WHTEPECOB U OOIECTBEHHBIX TOTPEOHOCTEH;

4) acTeTHUYECKOE BOCTTUTAHUE:

CIOCOOHOCTBIO K AMOLIMOHATIBHOMY M 3CTETHUECKOMY BOCIIPHATHIO MaTEMaTHUYECKHX O0BEKTOB, 3a/1a4,
peuIeHuil, pacCy>KA€HUMN, YMEHUIO BUIETh MATEMATUUECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEHHOCTH HAYYHOT'0 MO3HAHHUS:

OpI/IeHTaI_[I/Ief/i B ACATCIIBHOCTH Ha COBPEMCHHYIO CUCTEMY HAYyYHBIX Hpe,Z[CTaBJ'IeHI/If/i 00 OCHOBHBIX
3aKOHOMCPHOCTAX pa3BUTHUA YCJIOBCKA, NIPHUPOIbI 1 06H.[€CTBa, MMOHUMAaHUEM MaTeMaTHYCCKOU HAayKH KaK
C(l)epBI YeJIOBCUYCCKOM ACATCIBHOCTH, 3TAIIOB eé PAa3BUTUA U 3BHAYUMOCTHU UIA pa3BUTHUA HUBUIIN3allUH,
OBJIAICHHUEM S3BIKOM MAaTCMAaTUKH U MaTeMaTHIECKOM Ky.]'H)TypOI\/’I KaK Cp€aCTBOM ITO3HAHUA MUpa,
OBJIAICHHUEM HpOCTeI‘/’IIHI/IMI/I HaBBIKaMU HCCHeﬂOBaTeHBCKOﬁ JCATCIIBPHOCTH,

6) ¢puznueckoe BocnuTaHue, GopMUPOBaAHNE KYJIbTYPhI 3I0POBbSI U IMOIMOHATLHOTO
OaaromoJryumusi:



TOTOBHOCTBIO TIPUMEHSTh MATEMATUYECKUE 3HAHUS B HHTEPECAX CBOETO 37I0POBBSI, BEJCHHUS 3JI0POBOTO
00pa3za K13HM (3I0POBOE MUTAHKE, COATAHCHPOBAHHBIA PEKUM 3aHATHN U OTIBIXA, PETYIIIpHas
(hm3mIecKas akTUBHOCTE), CPOPMHUPOBAHHOCTHIO HaBBIKA pedIeKCHH, TTPH3HAHHEM CBOETO TIpaBa Ha
omuOKY U TAKOTO JKE MpaBa JIPYroro 4elioBeKa;

7) 3K0JIOrHYeCKOe BOCTIUTAHUE:

OpHUEHTaIKel Ha MPUMEHEHUE MaTeMaTHICCKUX 3HAHUN JJTs PELICHHUS 33]1a4 B 001aCTH COXPaHHOCTH
OKpY’KaroIei cpepl, ITaHNPOBAHUSA MTOCTYIIKOB U OIIEHKH WX BO3MOXKHBIX TTOCTIEICTBUH st
OKpY’KaroIei cpebl, OCO3HAHNEM TII00ATBHOTO XapaKTepa SKOJIOTHIECKUX MPOOIeM U ITyTel uX
pelIeHus;

8) amanTanusi K M3MEHSIOIUMCSI YCJIOBHSIM COLMAILHOM M PUPOIHON CpebI:

TOTOBHOCTBIO K JIEMCTBUSAM B YCIOBHUAX HEONPEEIEHHOCTH, MOBBILIEHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH Yepe3 MPAKTHUYECKYIO IeSTeIbHOCTD, B TOM YHCJIE YMEHHE YUUTHCS Y IPYTUX JIOAEH,
npruoOpeTaTh B COBMECTHOMN IEATEILHOCTH HOBBIE 3HAHMSI, HABBIKM U KOMIIETEHIIMH U3 OIbITa JPYTHX;

HEOOXOTUMOCTHIO B (POPMHUPOBAHHUN HOBBIX 3HAHUIL, B TOM 4rcie (GOpMYIHPOBATh UACH, TIOHSTHS,
TUIIOTE3bI 00 00BEKTAX U SIBICHUAX, B TOM YHCJIE paHee HEN3BECTHBIX, OCO3HABATH ACHUIIUTHI
COOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PAa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIUIO, BOCIIPUHUMATh CTPECCOBYIO CUTYallUIO KaK BBI30B,
TpeOyromMii KOHTPMED, KOPPEKTUPOBATH IPUHUMAEMBbIE PELICHUS U ACUCTBHSL, (GOPMYIUPOBATh U
OLIGHUBATh PUCKHU U MOCIEACTBUS, HOPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHHBeEPCAJIbHbIE YUeOHbIEe TeiicCTBUS
Bba3oBLIe JJornuyeckne qeicTBUA:

e  BBIBIITH M XapaKTEPH30BaTh CYIICCTBEHHBIEC MPU3HAKK MaTEMATUIECKUX 00BEKTOB, TIOHSITHH,
OTHOIIICHUH MEXy MOHATHIMU, POPMYITHUPOBATH OIPEAeTIeHNs TOHITHH, YCTaHABITUBATD
CYIIECTBEHHBIN MPU3HAK KITaCCU(QHUKAIINU, OCHOBAHUS [T 0000IIEHNS U CPABHEHHUSI, KPUTEPUU
IIPOBOJUMOIO aHAJIN3a,;

e  BOCIPUHHMATbh, (POPMYJIMPOBATH U MPEOOPA3OBLIBATH CY)KICHHS: YTBEPIUTEIBHBIC 1
OTpHIIaTeNbHbIE, €IUHUYHBIE, YACTHBIE U 00ILKE, YCIOBHBIE;

*  BBIBISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M IPOTUBOpEUns B (pakTax, JaHHBIX,
HAOMIOEHHUX U YTBEPKACHUAX, MTpejiaraTh KpUTEPUH AJIS BBISIBIIEHUS 3aKOHOMEPHOCTEH 1
MIPOTUBOPEYUHI];

e  JIeaTh BHIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, TS TyKTUBHBIX U WHIYKTHBHBIX
YMO3aKIIOUCHUN, YMO3AKIIOUCHHUH 110 aHAIOTHH;

e pa3Ouparh JOKA3aTEIHCTBA MATEMATHUECKUX YTBEPKACHUI (TIPSIMBIE M OT MPOTHUBHOTO),
MIPOBOJIUTH CAMOCTOSITEIBHO HECIIOKHBIE JOKA3aTEILbCTBA MaTeMaTHYECKHX (DaKTOB,
BBICTpanBaTh apTyMEHTAINIO, IPUBOINUTE IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIE pacCy KACHUS;

e  BBIOMpATH CIIOCOO pelieHus yaeOHOM 3a1auu (CpaBHUBATH HECKOJILKO BAPHAHTOB PEIICHUS,
BBIOMpATh HanOoJIee MOAXOAAIINHN ¢ YYETOM CaMOCTOSITEIBHO BBIICIEHHBIX KPUTEPUEB).

ba3oBble ucciaenopareabCcKue JeiiCTBUSA:

*  HCIOJH30BaTh BONPOCKH! KaK UCCIIENOBATEILCKUI HHCTPYMEHT TIO3HAHHS, (OPMYIUPOBATH

BOIPOCHI, PUKCHPYIOIINE MPOTHBOPEUHE, IPOOIIEMY, CAMOCTOSATENILHO YCTAHABIMBATH HCKOMOE H

JaHHOE, (POPMHUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO TIO3UIINIO, MHECHUE;



IPOBOJUTH TI0 CAMOCTOSTENIFHO COCTaBICHHOMY IUIAHY HECIIOKHBII SKCIIEPUMEHT, HEOOIbIIOE
HCCIIEZIOBAaHUE 110 YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro 00BEeKTa, 3aBUCUMOCTEH
00BEKTOB MEXIY COOOI;

CaMOCTOSTETTbHO POPMYITHPOBATH OOOOIICHHUS M BEIBOBI 110 Pe3yJIbTaTaM MPOBEIEHHOTO
HaOJFOICHSI, UCCIICIOBAHUSI, OLICHUBATh JIOCTOBEPHOCTD MOJTYYCHHBIX PE3YJIbTATOB, BEIBOJOB U
000011IeHH I ;

IIPOrHO3UPOBATH BO3MOXKHOEC Pa3sBUTHUE IIPOLECCA, a TAKKE BBIAIBUTaTh ITPEAIIOIOKEHUA O €TI0
Pa3BUTHUU B HOBBIX YCJIOBHAX.

Padora ¢ nndopmanueii:

BBIABJIATHD HEAOCTATOYHOCTH U H30BITOYHOCTD I/IH(bOpMaHI/II/I, JaHHBIX, HCO6XO):[I/IMI>IX JJIsL
peUICHUA 3aJa4u;

BBIOUPATH, aHATTM3UPOBATh, CACTEMaTH3UPOBATh U HHTEPIIPETUPOBATH HHHOPMAIIUIO PA3THYHBIX
BUJIOB 1 (hOPM NIPEICTABIICHUS;

BBIOMpATH (hOpMy IpeAcTaBICHHSI HHPOPMALIUK U WILUTIOCTPUPOBATH PElIaeMble 3a]jaui CXeMaMH,
JuarpaMMaMiy, HHOH TpauKoOi U MX KOMOMHAIUSIMU;

OLICHUBAThH HaJIEKHOCTh HH(POPMALIUH 10 KPUTEPHSM, ITPEIOKEHHBIM YUUTEIEM U
c(OpMyYIHPOBAaHHBIM CAMOCTOSTEIBHO.

KoMMmyHHuKaTHBHBIEC YHUBEpPCAJbHbIE YUeOHbIe 1eiicTBUS:

BOCIIPUHUMATH U (DOPMYIMPOBATH CY>KICHUS B COOTBETCTBHHU C YCIOBUSAMH U LENIMH OOIIEHUS,
SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M IUCbMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHHUS 10 X0y PELICHUS 3a/1a4l, KOMMEHTUPOBATh IIOIyUYEHHbIH PE3ynbTarT;

B X0J1€ 00CY’KIIeHHUS 33/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOW TEMBbI, IPOOJIEMBI,
pelaeMoii 3aJjauu, BEICKa3bIBaTh UIEH, HAllEJICHHBIE HAa TIOMCK PEIEHHs, COIIOCTABIISTH CBOU
CYXJIEHUS C CY)KICHUSIMH JIPYTUX YYaCTHUKOB JIHAIOTa, OOHAPYKUBATh Pa3lIMuUe U CXOJCTBO
TIO3HIINH, B KOPPEKTHON QopMe GOpMyIUPOBATh Pa3HOTIIACHS], CBOU BO3PAKEHHS;

MPEACTABILATh PE3YJIbTAThl PELICHUS 3a1a4H, IKCIIEPUMEHTA, UCCIEN0BaHuUs, IPOEKTA,
CaMOCTOSITETIHHO BEIOMPATH (JOPMAT BBICTYIICHUS C YUETOM 3a]1a4 PE3EeHTALUN U 0COOCHHOCTEH
ayJAnuTOpUH;

MMOHHUMATb 1 UCIIOJIb30BATh IIPCUMYIIICCTBA KOMaHHHOﬁ nu PIHILPIBPIILyaJ'IBHOﬁ pa6OTI>I npu
peUICHUN yT-Ie6HBIX MaTEMaTHYCCKUX 3a71a4,

MPUHUMATH [1€]1b COBMECTHOM JICITEIbHOCTH, TNIAHUPOBATh OPTaHU3AI[HI0 COBMECTHOM PabOTHI,
pachpenenaTh BUIbI paboT, TOrOBAPUBATKLCS, 00CYKIATh MPOIIECC M PE3YJIbTAT PabOTHI,
000011aTh MHEHNS HECKOIBKHX JIIOIEH;

y4acTBOBATh B ITPYNIOBBIX (popMax paboTsl (00CyxaeHHsI, OOMEH MHEHUSIMH, MO3TOBBIE IITYPMBI
Y IpyTHE), BBIOIHATH CBOIO YacTh pabOTHI M KOOPJMHUPOBATH CBOM JIEHCTBHS C APYTUMHU
YJIeHAMH KOMaH Ibl, OIIEHMBATh KAYECTBO CBOETO BKJIAJIa B OOIIMI TPOJYKT 110 KPUTECPHSIM,
c(hopMyITMpOBaHHBIM yYaCTHUKAMH B3aMMOIECHCTBHUA.

PerJIﬂTI/lBHBIe YHuBEpCAJIbHbIC y‘{eﬁl{ble HeﬁCTBHﬂ

Camoopranuzanus:

CaMOCTOSITETIbHO COCTABIIATH IUIaH, AJITOPUTM PELICHHUS 3a/1a41 (MJIH €0 YacTh), BRIOUPaTh
CIOCO0 pemeHus C YIETOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTHPOBATH BAPHAHTHI pEIICHUH C y4€TOM HOBOM MH(OpMAIIHH.



CaMOKOHTpo.TII), IMOIUOHAIbHBIA HHTEJJIEKT:

e  BJIAJICTh COCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOJISI IPOLIECCa U pe3yiibTaTa PeICHUsI
MaTeMaTHYCeCKOM 3a/1auu;

. NpeABUACTL TPYAHOCTHU, KOTOPBIC MOT'YT BO3HUKHYTH IIPU PCHICHUH 3aJa4, BHOCUTDH
KOPPCKTUBBI B ACATCIIBHOCTh HAa OCHOBE HOBBIX 06CTOHTCJ'H>CTB, Haﬁ[{eHHLIX OHII/I6OK,
BBIAABJICHHBIX praHOCTCﬁ;

e  OICHHBATHh COOTBETCTBHE PE3yJbTaTa AEATEIbHOCTH NOCTABICHHON LEMU U YCIOBUIM, OOBSICHS T
NPUYHMHBI JOCTHKCHUS I HETOCTHXKEHUSI LIENIN, HAXOAUTH OIIMOKY, JaBaTh OLECHKY
npuoOPETEHHOMY OIBITY.

NPEIMETHBIE PE3YJIBTATHI
K koHIty 00y4deHus B 7 Kjacce 00yJarONIUICs MOIYIUT CICAYIONIUE TPEIMETHBIC PE3YJIbTAThI:
Yuciaa 1 BBIYHCICHUS

BrImonHATh, coyeTast yCTHbIE U MMCbMEHHBIE TPUEMBL, apU(PMETHIECKUE JEHCTBH C PallMOHATILHBIMU
YHCIIAMH.

Haxonuth 3HaYeHNS YUCIIOBBIX BRIPAKEHUH, TPUMEHSATH Pa3HOOOPa3HBIE CTIOCOOBI U TPUEMBI
BBIUMCIICHUS 3HAYCHUN APOOHBIX BRIPAKEHUH, COIEPIKAIIIX OOBIKHOBEHHBIC U IECATHYHBIC APOOH.

[TepexoanTs OT OTHON GOPMBI 3aMTUCH YHCEI K APYToi (IpeoOpa3oBbIBaTh ACCATUUHYIO APOOH B
OOBIKHOBEHHYTO, OOBIKHOBEHHYIO B ICCATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECATHYHYIO JPOOBH).

CpaBHUBATH U yNOPSIOUYNBATH pAllHOHAIBHbIE YHCIIA.
OKpyriaTh yucia.

BrimonsaTs MNPUKHUIKY WU OLICHKY pE3yJibTaTa BBIQHCHGHHﬁ, OLICHKY 3HAYCHUI YHCIIOBBIX BLIpa)KeHPIﬁ.
BreimonasaTs ,Z[GﬁCTBPISI CO CTCIICHAMMU C HAaTypaJIbHBIMH ITOKa3aTCJIsIMU.

HpI/IMeHSITI) MMpU3HAKU JCIIMMOCTH, PA3JIOKCHHUEC Ha MHOKHUTCIIN HATYPAJIbHBIX YUCCIL.

Pemarts MMPAKTUKO-OPUCHTUPOBAHHBIC 3a/1a4U, CBAA3aHHBIC C OTHOLICHUEM BCJINYUH,
IponoOpHuHUOHAJIBHOCTHIO BEINYNH, IIPOLUCHTAMHU, HHTCPIPCTUPOBATH PE3YJIbTAThl pPCHICHUA 3a/1a4 C
y‘IéTOM OFpaHquHHﬁ, CBSI3aHHBIX CO CBOMCTBaMH paccMaTpuBacMbIX OOBEKTOB.

Auredpanveckue BbIPasKeHUsI

Hcnonp3oBaTh anredpanyeckyro TEPMUHOJIIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B TIPOIIECCE OCBOEHUS
y4eOHOro MaTepHaia.

HaXO)II/ITB 3HAYCHUA 6YKBeHHI)IX BI)Ipa)KeHI/Iﬁ IIpU 3a/IaHHBIX 3HAYCHUAX IMIEPEMCHHBIX.

BrInosHATE MpeoOpa3oBaHus EJI0r0 BRIPAYKEHMSI B MHOTOUJICH ITPUBEICHUEM MTO00HBIX ClIaraeMbIX,
PaCKpBITHEM CKOOOK.

BrInomHATE YMHOXKEHHE OAHOYWICHA HA MHOTOWIEH ¥ MHOTOYWIEHAa HA MHOTOWICH, TPUMEHSATH (POPMYJIBI
KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcymiecTBIATh Pa3I0KEHHE MHOTOWIEHOB HA MHOXHTEIH C TIOMOIIBIO BEIHECEHHS 32 CKOOKH 00IIero
MHOHTEJIS, TPYIIUPOBKY CIIAraeMbIX, IPUMEHEHUsT POPMYIT COKPAIEHHOTO YMHOXKCHUSI.

[IpumeHsTh TpeoOpa3oBaHKUs MHOTOWICHOB JJISl PEIICHUS PA3JIMYHBIX 33]1a4 U3 MATEMAaTHKH, CMEXKHBIX
MPEIMETOB, U3 PEATbHOUN MPAKTHUKH.

Hcronp30BaTh CBOICTBA CTEIICHEH C HaTypaJbHBIMU MMOKA3aTCIIAMU IJIs HpeO6pa30BaHI/I$I BLIpa)KeHHfI.



YPaBHeHPIH U HEPABCHCTBA

Pemate nuHeitHbie YpaBHCHUA C OILHOﬁ HepeMCHHOﬁ, MMPpUMCHSIA IIpaBrjia IEpexoga OT UCXOAHOT'O
YpaBHCHUA K PAaBHOCUJIIBHOMY CMY. HpOBCpHTI), SABJIACTCA JIM YHUCJIO KOPHEM YPaBHCHHA.

[TpumensTH Tpaduyeckrie METOIbI PU PEIICHUN JINHEHHBIX YPABHEHUN H UX CHCTEM.

[ToxGupate mpUMepHI AP YNCEIN, SBISIFOIIAXCS PEIICHUEM JIMHEHHOTO YPaBHEHHS C IBYMS
MePEMEHHBIMH.

CtpouTh B KOOPAWHATHOH IIIOCKOCTH TpapviK TMHEHHOTO YPaBHEHHUS C IBYMS IIEPEMEHHBIMH, MTONB3YICHh
rpaMKoM, IPUBOAUTE MPUMEPHI PEILICHHST YPABHEHHUSL.

PemaTs cucTemsl IByX JTMHEWHBIX YPaBHEHHHA C ABYMS TIepEMEHHBIMH, B TOM YHUCIIE TPaPUIECKH.

CocTaBisATh U pelaTh JIMHEHHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX YPaBHEHUH 110 YCJIOBHIO 3a7auH,
MHTEPIPETUPOBATh B COOTBETCTBUHU C KOHTEKCTOM 3a/1a4H OIYYEHHbIH Pe3ynbTaT.

DyHKIUH

N300paxath Ha KOOPIUHATHOM MPSIMOI TOYKH, COOTBETCTBYIOIINE 33IaHHBIM KOOpAWHATAM, JIY4H,
OTPE3KH, HHTEPBAJIBI, 3AMUCHIBATH YHCIOBBIC IPOMEKYTKH Ha ajredpandeckoM si3bIKe.

OTMevaTh B KOOPAMHATHOH TUIOCKOCTH TOYKH IO 33JJaHHBIM KOOPJMHATAM, CTPOUTH Tpa KK JTMHEHHBIX
¢yskuuit. Ctpouts rpaduk GyHKIHN y = [X|.

OnuceIBaTh C MOMOIIBIO (PYHKIIMH U3BECTHBIC 3aBUCUMOCTH MEXy BEJITMUYNHAMU: CKOPOCTh, BpEMS,
paccTosiHue, IIeHa, KOJIMYECTBO, CTOUMOCTD, IIPOU3BOIUTEIILHOCTD, BpeMs, 00bEM padoTHI.

Haxonuth 3HaueHue (yHKINU 110 3HAYCHUIO €€ apryMeHTa.

[lonumars rpaduueckuii criocod MpeacTaBiIeHUs U aHaIu3a HHPOPMALIH, U3BJIEKATh U
MHTEPIPETUPOBATh HHPOPMALMIO U3 TPAPHUKOB peasIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xoHIy 00y4denus B 8 ki1acce 00yJarOnIuiics MONYIUT CIEAYIONIUE TPEIMETHBIC PE3YIIbTATHI:
Yucia 1 BLIYHCICHHSA

Hcnonbs30BaTh HAYAIBHBIE IPEJICTABICHUS O MHOXKECTBE IEUCTBUTEIIBHBIX YUCEII JUIsl CDABHEHHS,
OKpYTJICHUS U BBIYHMCIICHUH, N300pakaTh JICHCTBUTENBHBIE YUCIA TOYKAMH Ha KOOPJAWHATHOM MPSIMO.

HpI/IMeHSITB IIOHATHE apI/I(I)MeTI/I'-IeCKOFO KBaJpaTHOI'O KOPH:A, HAXOJUTh KBAAPATHBIC KOPHH, UCIIOJIb3YA
Py HEOOXOAMMOCTH KaIIbKYJISITOP, BBITIONHATE MPeoOpa3oBaHusl BEIPAKEHUH, COAECPIKAIINX KBapaTHEIC
KOPHHU, UCIIOJIb3Yys CBOMCTBA KOPHEH.

Hcmonp30BaTh 3amucu OOJBITUX W MAJIBIX YHCETT C TIOMOIIBIO ECATHIHBIX Ipo0eii u crenenei uncma 10.
Anredpanyeckne BbIPasKeHUsI

HpI/IMCHHTB IOHATHE CTCIICHU C IICJIBIM IIOKA3aTCJIEM, BBIIIOJIHATH npeo6pa30BaHH;1 BLIpa)KeHHﬁ,
COACPpIKAIUX CTCIICHU C LICJIbIM IMOKAa3aTCJICM.

BrinoasaTs TOXICCTBCHHBIC HpeO6p330BaHI/I$I PpalOHAJIIbHBIX BBIpa)KeHI/If/i Ha OCHOBC IpaBUJI ,Z[efICTBPIf’I
HaJ MHOI'O4JICHAMH U aJ'IFe6paI/I‘leCKI/IMI/I }.'[pO6$IMI/I.

P aCKJIaJabIBaTh KBaI[paTHBIﬁ TpéXLIJ'IeH Ha MHOX>XUTCIIH.

[IpumensTh TpeoOpa3oBaHMsI BEIPAKEHUH TS PEIICHHS Pa3INdHBIX 33124 U3 MAaTEMATHKH, CMEXHBIX
MIPEIMETOB, U3 PEATBHOMN MPAKTUKU.

YPaBHeHI/IH U HEPAaBE€HCTBA



Pemats nmuHeiHbIe, KBaApaTHBIE YPABHEHUS U PallMOHAIBHBIC YPABHEHHUS, CBOISAIINECS K HUM, CHCTEMBI
JIByX YpaBHEHHH C IBYMS IIEPEMEHHBIMHU.

IIpoBoaUTE MpoCTEHIIINE UCCIICTOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUMU, B TOM YHUCJE C IPUMCHECHUEM
rpaduygeckux mpeacTaBieHuH (yCTaHABIMBATD, UIMEET JIM ypaBHEHHNE WM CHCTEMa YPaBHEHUH pEeIIeHUS,
€CJIH UMEET, TO CKOJIBKO, H TIpodee).

[lepexoauTs OT c10BECHOM (HOPMYITHPOBKHU 331a4H K €€ anreOpandeckoil Mo ¢ TIOMOLIBIO
COCTaBJICHUsSI yPAaBHEHUS MJIM CUCTEMb] YPABHEHHUH, HHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a[a4u MOJIy4YCHHBIH Pe3yJIbTar.

IIpuMeHATH CBOMCTBA YUCIOBLIX HEPABEHCTB ISl CPABHEHUS, OIICHKH, PEIIATh JIMHEHHBIC HEPABEHCTBA C
OJTHOM MepeMEeHHON 1 MX CHCTEMBI, TaBaTh rpa)muecKyro WILTIOCTPAIIMIO MHOYKECTBA PEIICHUN
HEPaBEHCTBA, CHCTEMBI HEPABEHCTB.

DyHKIUH

[ToHuMaTh 1 UCTIONB30BaTh (PYHKIIMOHAIBHBIC TIOHATHS U A3bIK (TEPMUHBI, CHMBOJIHYECKHE
0003HaYCHNS), OTIPEEIISATh 3HaUeHUE (DYHKIIMH 110 3HAYCHUIO apryMEHTa, ONIPEaeIsiTh CBOMCTBA
(dhynkun mo e€ rpaduky.

Crpouts rpaduku deMeHTapHbIX QYHKIWH BUA:

y=k/ix,y=x2,y=x3,y=[x|,y= VX, OIHCHIBATH CBOHCTBA YHCIOBOI ¢dyHKIMY 110 €€ TpaduKy.
K xoHIy 00ydenus B 9 kiacce 00yJarOmIuiics MOYIUT CIEAYIONINE TPEIMETHBIC PEe3YIIbTATHI:
Yucaa 1 BBIYMCTCHUS

CpaBHUBATH U yIOPSIOYNBATEH PallHOHATBHBIE ¥ HPPAITHOHATBHBIE YHCIA.

BreimonasaTs apI/Iq)MeTI/I‘IeCKI/Ie )Z[GﬁCTBPIS[ C pallMOHAJIbHBIMHU YUCJIaMU, COY€Tasd YCTHBIC U TMCbMCHHBIC
HpI/IéMBI, BBITIOJIHATE BBIYUCIICHHSA C UPpPALMOHAJIBHBIMU YU CIIaMU.

HaxonuTe 3Hau€HUs CTENEHEN C LIEJIBIMU 10KA3aTENSIMU U KOPHEH, BBIYUCIIATh 3HAYEHUS YACIOBBIX
BBIPAKEHU.

OKpyraTh AEMCTBUTENbHBIE YUCIIA, BHIIOTHAT NPUKUAKY PE3yIbTaTa BEIYHUCICHUH, OIIEHKY YHCIIOBBIX
BBIPAKEHUH.

ypaBHeHI/IH H HEPABECHCTBA

Pemats nmuHeiHbIe 1 KBaJApaTHbIC YPABHCHU, YPABHCHUS, CBOASAIIUCCA K HUM, HpOCTeﬁHIHe ,[[pO6H0-
palrOHAJIbHBIC YPABHCHU.

Pemrate cucTeMbl ABYX JIMHEHHBIX YpaBHEHH C IByMs IIEPEMEHHBIMHU U CHCTEMBI JBYX YpaBHEHUH, B
KOTOPBIX OJHO YPaBHEHHE HE SIBJIAETCS JINHEHHBIM.

Pemiats TeKCTOBEBIC 3aJa4u aJ'II‘C6paI/I‘l€CKI/IM CIIOCOOOM C NMOMOMIBIO COCTABJICHUSA YPABHCHUA UJIHU
CHUCTCMBI IBYX ypaBHeHI/If/i C ABYMs IECPECMCHHBIMU.

[IpoBoauTh mpocTeIINE HCCIETOBAHNS YPABHEHUI U CUCTEM YPaBHEHUI, B TOM YHCIIE C IPUMEHEHUEM
rpauuecKuX NpeAcTaBleHUH (yCTaHaBINBAaTh, IMEET JIM ypaBHEHUE WM CUCTEMa YPaBHEHUH peIICHHS,
€CJIM IMEET, TO CKOJIBKO, U TIpoYee).

Pemats nmuHelHbIe HEPABCHCTBA, KBA/IPpATHLIC HCPABCHCTBA, I/I306pa)KaTL PCHICHNEC HCPABCHCTB HA
YHCIOBOM HpﬂMOﬁ, 3alMUChIBATH PCIICHHUC C MTOMOIIBIO CUMBOJIOB.

Pemiath cucTeMbl THHEHHBIX HEPAaBCHCTB, CUCTCMbI HCPABCHCTB, BKJIFOYAIOIIUC KBAAPAaTHOC HEPABCHCTBO,
I/I306pa)KaTI> PCHIICHUC CUCTECMBI HCPABCHCTB Ha YHCIOBOH HpHMOfI, 3aIMUChIBATh PCIICHUC C TOMOIIBIO
CHMBOJIOB.



Hcnonb30oBaTh HEPABEHCTBA NIPU PEIICHUH PA3IUYHBIX 3aa4.
DOyHKUNH

Pacrio3naBaTh (yHKIMU H3y4CHHBIX BUIOB. [10Ka3bIBaTh CXEMAaTHUECKH PACTIONOKEHHE Ha
KOOPAMHATHOM IIOCKOCTH IpadpuKoB (HYHKIHIA

Buma:y =kx, y = kx + b,y = kix,y = ax2 + bx + ¢,y =x3, y=x,y = |X|, B 3aBucHMOCTH OT 3HAYCHHII
K03(pPULIMEHTOB, ONTUCHIBATH CBOWCTBA (DYHKIIMH.

CTpouth U U300pakaTh CXeMaTH4eCKu rpaduku KBaApaTUIHBIX QYHKIUHA, OMUCHIBATH CBOHCTBA
KBaJpaTHYHBIX (YHKLIUH 10 UX TpaduKaM.

Pacnio3HaBaTh KBagpaTHUHYIO QYHKIHIO 110 (opMyJie, IPUBOIUTE TPUMEPHI KBAAPATUIHBIX (QYHKIMHA U3
peanbHOH KU3HH, GUIUKH, TEOMETPHH.

YucnoBble MOCIeA0BATEIHLHOCTH H POTPecCHH
Pacno3naBaTh apuMETHYECKYIO U T€OMETPUIECKYIO IPOIPECCUU MPH PA3HBIX CIIOCO0aX 3aJaHusl.

BbINONHATE BHIYMCIIEHHS C HCIIOIB30BaHUEM (OPMYJI N-TO WieHa apu(pPMETHIECKON U T€OMETPUIECKOM
HPOrPECCHii, CyMMBI IIEPBBIX N WICHOB.

I/I306pa>1<aTL YJICHBI ITIOCJICAOBATCIIBHOCTH TOYKAMHU Ha KOOp,Z[I/IHaTHOfI IIJIOCKOCTH.

Pewrats 3a1aun, CBSAI3aHHBIE C YUCIOBBIMHU MIOCIIE0BATEILHOCTSMHU, B TOM UUCJIE 3a1a4U U3 PEAIbHON
YKU3HH (C UCTIOIb30BaHUEM KAIIBKYISATOPa, HU(POBBIX TEXHOJIOTHIA).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIIACC
Ne HaumeHnoBanue pasziesnoB U TeM KonuuecTBo yacoB DnexTpoHHbIe (LU(pPOBBIE) 00pa30BaTEIbHBIC
/o MIPOrpaMMBbl pecypcsl
Bcero | KoHTposbHbIe U TpOBEpOYHBIC [MpakTHyeckue
paboThl paboThl

1 Yucna v BeIYKCIeHns. PanmoHansHeIe 25 2 bubmmorexa L{OK https://m.edsoo.ru/7f415b90

quca
2 AnreOpandeckue BHIPaKCHUS 27 1 bubmmoreka [TOK https://m.edsoo.ru/7f415b90
3 YpaBHEHUS U HEPABEHCTBA 20 1 bubmmoreka ITOK https://m.edsoo.ru/7f415090
4 Koopnunats! u rpaduku. @yHKmmn 24 1 bubnunoreka I{OK https://m.edsoo.ru/7f415090

IMoBTOpenwue 1 0000IIeHHE 6 1 bubmmoreka [TOK https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
I[MTPOT'PAMME

8 KUIACC
Ne HaumeHnoBaHue pa3aesinoB U TeM KonmnyecTBo yacoB OnextpoHHbIe (1IM(ppoBbIe) 00pa3oBaTeIbHBIC
/o MIpOrpaMMBbl pecypcsl
Bcero | KonTponbHeie u npoBepounsle | [Ipakrnueckue
paboThI paboThI
1 Yucna u Beruucienus. Keagpatusie kopau | 15 1 bubmunoreka [{OK https://m.edsoo.ru/7f417af8
2 Yucna u BerauciaeHus. CTeneHs ¢ LelbM 7 bubmuorexa ITOK https://m.edsoo.ru/7f417af8
noKazaTesiemM




3 Anrebpanyeckue BoipaxkeHus. KBagpatherit | 5 1 bubmuoreka ITOK https://m.edsoo.ru/7f417af8
TpEXWICH
4 Anrebpandeckue BBIPAKCHUS. 15 1 bubmmoreka ITOK https://m.edsoo.ru/7f417af8
Anrebpandeckas 1poob
5 YpaBHeHus 1 HepaBeHCcTBa. KBapaTHbie 15 1 bubmuoreka ITOK https://m.edsoo.ru/7f417af8
YpaBHECHHUS
6 YpaBHeHus 1 HepaBeHCTBa. CHCTEMBI 13 bubmuoreka ITOK https://m.edsoo.ru/7f417af8
ypaBHEHU I
7 YpaBHeHus 1 HepaBeHCTBa. HepaBeHCTBa 12 1 bubmuoreka ITOK https://m.edsoo.ru/7f417af8
8 Oynukiun. OCHOBHBIC TOHSATHS 5 bubmuorexa I{OK https://m.edsoo.ru/7f417af8
9 Oynukiun. YucnoBbie GyHKIUU 9 bubmuorexa IHOK https://m.edsoo.ru/7f417af8
10 [ToBTOpeHue 1 0000IICHIE 6 1 bubmuoreka [{OK https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 6 0
ITPOT'PAMME
9 KJIACC
No HaumeHoBanue pa3zieioB U TEM MPOTrPaMMBbl KonugecTtBo uacon OnekTpoHHble (LU(POBBIC) 00pa3oBaTEIbHBIC
/o pecypcbl
Bcero | KouTpomnbsHbie u [Ipaktuueckue
[IPOBEPOYHBIC PAOOTHI paboThI
1 Uwucna u BerumciieHus. JleicTBuTenbHbIe unciaa | 9 1 bubmmoreka IIOK
https://m.eds00.ru/7f419d08
2 VYpaBHEHUS U HEPAaBEHCTBA. Y PaBHEHUS C 14 1 Bbubmuorexa LIOK

OJTHOM IepeMEHHOU

https://m.edsoo0.ru/7f419d08




3 YpaBHeHus u HepaBeHCTBA. CHCTEMBI 14 bubmmoreka [JOK
ypaBHEHHI https://m.eds00.ru/7f419d08
4 YpaBHeHUs 1 HEpaBeHCTBA. HepaBeHCTBa 16 bubmmoreka [JOK
https://m.eds00.ru/7f419d08
5 OyHKIIUU 16 bubnuoreka [IOK
https://m.edso00.ru/7f419d08
6 UucoBbie TOCIEI0BATEIBHOCTH 15 bubnunoreka [IOK
https://m.edso0.ru/7f419d08
7 [TorTOpeHme, 0000IICHNE, CUCTEMAaTH3AIIHS 18 bubmuoreka LIOK
3HaHUH https://m.edso0.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 TTPOTPAMME | 102
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