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PaGouasi nporpamma y4eOHOro npeamera «Ajreopa»

IMNOACHUTEJIBHAS 3AIIMCKA

Anrebpa SBISETCS OAHUM U3 OIOPHBIX KypCOB OCHOBHOTO OOITIETO 00pa30BaHMs: O
Ha o0ecIieuynBaeT N3yUeHUe APYTUX JUCITUTUINH, KaK €CTeCTBEHHO-HAYYHOTO, TaK U
TYMaHUTAPHOTO ITUKJIOB, €€ OCBOCHHE HEOOXOIUMO IS MTPOIOKCHHS 00pa30BaHH
s U B TIOBCEHEBHOM kM3HU. PazBuTHe y 00y4aromuxcs HayYHbIX TPEICTaBICHUN
0 MPOUCXOKICHUH M CYIIHOCTH aareOpandecKux aOCTpaKIid, CII0c00e OTpaKeH!
s MaTeMaTUICCKOW HayKOW SIBJICHUH W TIPOIIECCOB B MIPUPOJIC U OOIIECTBE, POIIU M
aTEeMaTUYECKOr0 MOJICIMPOBAHUS B HAYYHOM IMO3HAHUU U B MPAKTUKE CIIOCOOCTBY
eT GOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS U KAUECTB MBIIIJICHUS, HEOOXOIUMBbI
X JUISl afanTaiuy B COBpeMeHHOM 1 poBoM ob1iecTBe. M3ydenue anredpsl odecr
CUYMBACT Pa3BUTHE YMEHUs HAOJI01aTh, CPABHUBATh, HAXOUTh 3aKOHOMEPHOCTH, T
pedyeT KPUTUYHOCTU MBIIIUICHUS, CHOCOOHOCTH apTyMEHTUPOBAHHO 0OOCHOBBIBAT
b CBOM JICHCTBUSA U BBIBOJIbI, POpMYIHpOBaTh yTBEepxKACHUS. OCBOCHUE Kypca aire
OpbI oOecrieurBaeT pa3BUTHE JOTHUECKOTO MBIIUICHHS 00YYaIOMUXCs: OHU UCTION
B3YIOT ACAYKTUBHBIC U HHAYKTUBHBIC PACCyKACHUS, 0000IeHNe U KOHKPETH3AIN
10, abcTparupoBaHue u aHaoruio. O0ydeHue anredpe mpeanoaaracT 3HaAYUTEITHHBI
1 00BEM CaMOCTOSITENIBHOM IESTETbHOCTH 00YUYaIOIIUXCs, IOITOMY CAaMOCTOSITEIb
HOE PEIIICHHE 3aJ1a4 SBJISICTCS pean3allield 1eITeIbHOCTHOTO MPUHITUIIA 00y4YeH!
AL,

B crpykType nporpaMmmbl yaeOHOTO Kypca «Anredpa» AJist OCHOBHOTO 00111ero 00p
a30BaHUsI OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEIbHO-METOAUYECKUE TUHUN: «Hn
cJla U BBIYUCIICHUS», « ATITeOpanyecKue BhIpaXKEHU», « Y PaBHEHUS U HEPABEHCTBA
», «OyHKIIMW». Kaxkas u3 3TuX coaepKaTeabHO-METOAUYECKUX JITMHUN Pa3BUBAECT
Cs Ha MPOTSKEHUH TPEX JIET U3YUEHHUSI Kypca, B3AUMOJACICTBYS C IPYTUMU €0 JIUH
usMu. B xoz1e u3yueHnus yaeOHOro Kypca 00y4aromuMes MPUX0IUTCS JTOTUYECKH P
accyaaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBsI3M € 3TUM B Tp
orpaMMy y4eOHOTO Kypca « AnreOpay» BKIFOUEHBI HEKOTOPBIE OCHOBBI JIOTHKH, TPE
JICTaBJICHHBIE BO BCEX OCHOBHBIX pa3jieliaX MaTeMaTUueCKOTo 00pa30BaHus U CIOC
00CTByIOIITHE OBIAACHUIO O0YJAIOIITUMHUCS OCHOB YHUBEPCATHHOTO MAaTEMAaTHIECK
oro s3b1ka. CoepKaTeIbHOW U CTPYKTYPHOM OCOOCHHOCTBIO YUeOHOTO Kypca «AJl
reOpay» SBISIETCS €r0 UHTETPUPOBAHHBIN XapaKTep.

Conepxxanue MUHUU «YKUCaa U BBIYUCICHUS» CIY>KUT OCHOBOM JJIs1 TaJIbHEUILIETO
U3YUYCHUSI MAaTEMATUKH, CTIOCOOCTBYET Pa3BUTHIO Y OOYYAIOIIUXCS IOTHUYECKOTO M
BINIJICHUS, POPMUPOBAHUIO YMEHUS MOJIB30BATHCS aJITOPUTMAMHU, a TAKKE IPUOOP
ETEHUIO MPAKTUUYECKUX HABBIKOB, HEOOXOIUMBIX JIJIsl TOBCETHEBHOMU KU3HU. PazBu
THE TIOHSATHUS O YUCJIE HA YPOBHE OCHOBHOI'O O0IIETO 00pa30BaHus CBSI3aHO C pally
OHAJIBLHBIMHU M UPPALMOHAILHBIMU YKCIIaMU, (POPMUPOBAHUEM MPEJICTABICHUH O [T
€HCTBUTEIHLHOM YHCIIE. 3aBEPILICHUE OCBOCHUS YUCIOBOM JIMNHUU OTHECEHO K CPEH
eMy o0I1IeMy 00pa30BaHHUIO.

Conepxanue JByX anreOpandeckux JUHUN — « AJIre0pandecKue BhIPpaKEHU U «
YpaBHEHUS U HEPABEHCTBa» CIIOCOOCTBYET (DOPMHUPOBAHUIO Y 00YUAIOMINXCS MaTe
MaTUYECKOTO ammapara, HEoOX0AUMOTO ISl PEIICHUs 3a7a4 MaTEMaTUKH, CMEKHbI
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X MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a71a4. Ha ypoBHE OCHOBHOTO 00111€T
0 00pa3oBaHus YUEOHBINM MaTepual TpyNIupyeTcs BOKPYT PAIlMOHAIBHBIX BhIPAXKE
HUN. Anrebpa IeMOHCTPUPYET 3HAUCHHE MATEMATUKU KakK SI3bIKA JIJIsl IOCTPOCHUS
MaTeMaTUYECKUX MOJEJIEN, ONTMCAHUS MPOLIECCOB U SBJIEHUN peallbHOro Mupa. B 3
afgadn oOydeHus aareOpe BXOSIT TakKe JalIbHEHIIee pa3BUTHE aIrTOPUTMUYECKOT
0 MBIIIUICHUS, HEOOXOAMMOTO0, B YACTHOCTH, JUIsl OCBOCHUS Kypca HHGOPMATHKU, U
OBJIaJICHUE HABBIKAMU JIEYKTUBHBIX paccyxaeHuil. [IpeoOpa3oBanue CUMBOJIbHBI
X (opM CITOCOOCTBYET Pa3BUTHIO BOOOpaKEHMsI, CHOCOOHOCTEH K MaTeMaTHIECKO
MYy TBOPYECTRBY.

Coneprxanne (pyHKITMOHAIbHO-TpaaecKoi TMHUN HAIIEJICHO HA MOJTyYeHUEe 00yd
AIOIIUMUCS 3HAHUN O (QYHKIUAX KaK BaXKHEUIIEH MaTEMaTUUECKON MOJICIIH JIJIs Ol
MCaHMs U UCCJIEA0OBaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJICHUN B MPUPOJE U 0011
ctBe. M3yueHue Marepuaia ciocoOCTBYET Pa3BUTHIO Y 00YUAIOIIUXCS YMEHUS UCTT
0JIb30BaTh PA3JIMYHbBIC BEIPA3UTEIbHBIE CPEACTBA S3bIKAa MATEMATUKU — CIIOBECHBIE,
CHUMBOJIMYECKHE, rpaduuecKue, BHOCUT BKJIaJ B ((OPMUPOBAHUE MIPEJCTABICHUMA O
POJIM MaTeMAaTUKHU B Pa3BUTUU LUBUIIU3AIUU U KYJIbTYPBHI.

CornacHo yueOHOMY IJIaHy B 7-9 Kjaccax U3ydaeTcs y4eOHBIN Kypc «Anredpay,
KOTOPBIN BKIIFOYAET CIEAYIOLIME OCHOBHBIEC pa3enbl coaepxkanus: «Hucna u BbIYn
CIICHUS», « AITeOpanyecKue BhIPAXKEHUS, « Y paBHEHUS U HEPABEHCTBAY, « DYHKIT
.

Ha u3yuenne yuebHoro kypca «Anredpa» orsoautcs 306 gacos: B 7 knacce — 102
yaca (3 gaca B Hezento), B 8 kinacce — 102 gaca (3 gaca B Henenro), B 9 knacce —
102 gaca (3 yaca B HEZIEJIIO).

COIAEPKAHUE OBYUEHUSA
7 KJIIACC

Yuciia ¥ BBIYUCTICHUSA

JpoOu 0OBIKHOBEHHBIE U JIECITUYHBIC, IEPEXOJ] OT OJHON (DOPMBI 3amucHu Apodei
K apyroi. [IoHsITHE pallMOHATBHOTO YUCIIA, 3alUCh, CPABHEHUE, YIOPSIJOUMBAHUE
parMoHANBHBIX Yncell. ApudMeTHICCKHE JCHCTBUS C PAITAOHATLHBIMU YUCIaMH. P
CIICHHE 3a/1a49 U3 PEaTbHOM MPAKTHKU Ha YaCcTH, HA APOOH.

CreneHb ¢ HaTypaJbHBIM MTOKa3aTeNeM: ONpe/elieHue, Mpeodpa3oBaHUE BhIpaKEHU
1l Ha OCHOBE OTPEICIICHHS, 3aIMUCh OOIBITUX Yncell. [IporeHThI, 3aIUCh MPOIIEHTO
B B BUJI€ IpoOU U IpoOH B BUJIEC MPOLIEHTOB. Tpy OCHOBHBIE 33/1a4M HA MPOIEHTHI,
pelIeHuE 3a7a4 U3 pealbHOU MPAKTUKHU.

[IpuMeHeHrne NPU3HAKOB ICIMMOCTH, Pa3JI0KEHUE HA MHOXKUTEJIM HATyPAIbHBIX 4
HCElL.

PeasibHbIC 3aBUCMMOCTH, B TOM YHUCJIE MpsiMas U 0OpaTHask MPONOPIIMOHAIBHOCTH.
Aare0panvecKue BbIPpAKEHUA

[IepeMeHHBIE, UUCIIOBOE 3HAUEHUE BBIPAXKEHHUS C IEPEMEHHOM. JlomycTUMBIE 3HaUe
HUA nepeMeHHbIX. [IpencraBienue 3aBUCUMOCTH MEXy BEIUYMHAMHU B BUjie Gop
MyJibl. Beraucnenus no ¢popmyiiam. [Ipeodpa3zoBanue OyKBEHHBIX BBIPAKEHHM, TO



KJIECTBEHHO PaBHbIE BBIPAXKEHUS, IIPaBUIIa IPeoOpa30BaHMs CYMM U IIPOU3BEIECHU
¥, IpaBUIIa pacKpbITUS CKOOOK U MPUBEIEHUS MOJOOHBIX ClIaraéMbIX.

CBoliCcTBa CTENEHU C HATYyPAIBHBIM IOKa3aTEJIEM.

OpnHousneHbl 1 MHOTOWIEHBL. CTeneHb MHOrowiIeHa. ClloXkeHue, BBIMUTaHNUE, YMHO
YKEHHE MHOTOWICHOB. POPMYJIbI COKPAIIEHHOIO YMHOXEHHUS: KBAJApaT CYMMBI U KB
aapar pasHoctu. Popmyiia pa3HOCTH KBaApaToB. Pa3nokeHne MHOIO4JICHOB HA MH
OJKUTEIIH.

YpaBHeHHs U HEPABEHCTBA

YpaBHEHHE, KOPEHb YpaBHEHUS, MpaBUiia MpeoOpa3oBaHus ypaBHEHUS, PABHOCHIIb
HOCTb YPaBHEHHI.

JIuHelHOE ypaBHEHHUE C OJTHOW NIEPEMEHHOM, YACIIO KOPHEN JJUHEWHOTO YPABHEHUS,
peILICHNE TMHEWHBIX ypaBHEHNNU. COCTaBIEHNE YPABHEHUM 110 YCIIOBUIO 3a1a4yu. P
€IIEHNE TEKCTOBBIX 3a7a4 C IIOMOILBIO YPABHEHH.

JIuneiiHOe ypaBHEHUE C JBYMS IEPEMEHHBIMU U ero rpaduk. Cucrema qByX JMHEN
HBIX YpaBHEHUI ¢ IBYyMs IEpeMEHHBIMU. Perienre cuctemM ypaBHEHHM CriocoOoM It
0ACTaHOBKHU. [Iprmepsl peleHus TEKCTOBBIX 3a/a4 ¢ IOMOIIBI CUCTEM YPaBHEHU
178

DOyHKUIMHA

KooparHara Touku Ha npssMoid. YKciioBbIE IPOMEXKYTKU. PaccTosiHre MeXy 1ByM
s TOYKaMH KOOPJIHUHATHOU MPSIMOM.

[IpsimoyronbHas cucteMa kKoopauHat, ocu Oxu Oy. Abcuncca U OpANHATA TOUYKH H
a KoOOpIMHATHOM ockocTu. [IpumMeps! rpadukoB, 3a1aHHbIX hopMynamu. UTeHue
rpadukoB peanbHbIX 3aBucuMocTel. [lonsatue dpynkiuu. ['padux ¢pynkmun. Coiic
TBa PpyHKIMH. JInaeitHas Gyuakmus, e€ rpaduk. ['padux dynakumm y = |x|. ['padude
CKO€ pEelICHNE JTMHEWHBIX YPABHEHUN U CUCTEM JIMHEWHBIX YPABHEHUN.

8 KJIACC

Yucaa 1 BIYMCICHUSA

KBaapatHsbiit kopenb u3 uncia. [lonsitue 00 uppanronaasHOM uncie. JlecsaTuanbie
MPUOIIKEHUS UppaIlMOHANBHBIX yuces. CBoicTBa apu(METHUECKUX KBAPATHBIX
KOpHEH U UX MpUMEHEHHUE K MPeoOpa30BaHUI0 YHCIIOBBIX BBIPAXKEHUM U BHIUUCIICH
vsM. [[eMCTBUTEBHBIC YHUCIIA.

CreneHb C LENbIM MOoKa3zaTenaeM u €€ cBoricTBa. CTaHaapTHas 3aMKUCh YUCIIA.
AJireOpanveckue BbIpaKeHUSs

KBazpaTHbIil TpEXUIEH, pa3I10KEHUE KBAAPATHOTO TPEXUIIEHA HA MHOKUTEIIH.
AnreGpandeckas n1podb. OCHOBHOE CBOWCTBO anredpandeckoi Apoou. CroxeHue,
BBIUMTAaHNE, YMHOXKEHHUE, JeTIeHne anredpandeckux apooeit. ParmonansHbie Beipa
YKEHUS U UX MpeoOpa3oBaHUE.

YpaBHeHHs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, GopMysia KOpHEN KBaJApaTHOIro ypaBHeHusA. Teopema Bue
Ta. Pelienne ypaBHEeHUN, CBOJAIIMXCA K JIMHEWHBIM U KBaApaTHbIM. [Ipocrenmme
JTPOOHO-paIMOHAIbHBIC YPaBHEHHUSI.



['paduueckast unTEpHpETALMS YPABHEHHM C IByMsI IEPEMEHHBIMU U CUCTEM JIUHEH
HBIX YPABHEHUU C IBYMs IEpeMEHHBIMU. [IpuMepsbI pelieHus: CHCTEM HETMHEMHBIX
YPaBHEHHUI C IBYyMs IEPEMEHHBIMHU.

Pemenne TekCTOBBIX 3a7a4 adredpanyeckuM CrocoooM.

YHuciioBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0qHON nEpeMeHHOW. PaBH
OCWIBHOCTb HEPAaBEHCTB. JIMHEHbIE HEPAaBEHCTBA C OAHON IepeMeHHON. CHCTEMBI
JIMHEWHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUA

[Monstue pynkuuu. O6macTh onpeneneHus 1 MHOKeCTBO 3HaueHUH GpyHKinu. C
0c00BI 3a71aHusT PYHKIIUA.

I'paduk pynkumu. Yrenue cBoiicTB pyHkmmu o e€ rpaduxy. [Ipumeps rpadukos
(yHKUMNA, OTPaXaroLUX peaJbHbIe MPOLECCHI.

@OyHKIINH, OMUCHIBAIOIINE MPSIMYIO U 00paTHYIO IPOMOPIIHOHATBHBIE 3aBUCUMOCT
u, ux rpabuxu. OyHKmun y = x2, y = x3, y = Vx, y=|x|. [paduaeckoe pemreHne yp
ABHEHUW U CUCTEM YPABHECHUMU.

9 KIIACC

Yuciia ¥ BbIYMCICHUSA

PanmonanbeHbie yncia, uppaloHaIbHbIC YHCIIa, KOHEUHbIE U OECKOHEUHBIE 1ECATH
yHBIE Ap0oOH. MHOXKECTBO JCHCTBUTENBHBIX YHCEN, IEHCTBUTENbHBIC YHCIa Kak O¢
CKOHEYHBIE IeCATUYHBIC ApoOu. B3auMHO 0JJHO3HAYHOE COOTBETCTBUE MEXKTy MHO
YKECTBOM JICVCTBUTEIBHBIX YUCEN U KOOPIANHATHON MPSMOM.

CpaBHEHHE EHCTBUTEIBHBIX YUCEN, apU(PMETUUECKHUE IEUCTBUS C IEHCTBUTEIbHbI
MU YUCJIAMHU.

Pa3smepbl 00bEKTOB OKPYIKAIOIIETO MUPA, JJIUTEIHHOCTH MPOIIECCOB B OKPY KAIOIIIE
M MHpE.

[TpubnuxEHHOE 3HAUECHNE BETUYUHBI, TOUHOCTh NMpuOIMKeHus. OKpyrieHue ynce
1. [Ipuknka u onieHKa pe3yJibTaTOB BEIYMCIICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunelinoe ypaBHeHME. PelieHne ypaBHEHUH, CBOAAIMXCS K JINHEUHBIM.
KBaapatHoe ypaBHeHue. Penienne ypaBHEHNUN, CBOAAIIMXCS K KBaJApaTHbIM. bukBa
IpaTHOE ypaBHEHUE. [[puMepsl penieHnst ypaBHEHUN TPEThEN U YETBEPTOU CTEIICH
€1 Pa3JIOKEHUEM Ha MHOKHUTEIH.

Pemmenne npoOHO-paliioHaIbHBIX ypaBHEHUU. Perienre TeKCTOBBIX 3a/1a4 anredpa
WYECKUM METOO0M.

VYpaBHEHME C IByMs IEPEMEHHBIMU U €r0 Tpaduk. Pemenue cucreM IByX JTUHEHH
BIX YPAaBHEHUH C ABYyMs IIEPEMEHHBIMU. Pemienue cucrem 1ByX ypaBHEHUH, OJTHO U
3 KOTOPBIX JIMHEHHOE, a Apyroe — BTOpou creneHu. ['papuueckas nuurepnperanus
CHCTEMBI YPAaBHEHUH C IByMS IIEPEMEHHBIMH.

Perenne TeKCTOBBIX 3a7a4 aNreOpanvdeckuM CriocoOoM.

HucnoBele HEPAaBEHCTBA U UX CBOMCTBA.

Penienne TMHENHBIX HEPABEHCTB C OJJTHOU IIEPEMEHHOM. Pelienre cucreM JIMHENH
BIX HEPABEHCTB ¢ OJJHOM nepeMeHHoM. KBagparHbie HepaBeHCTBa. ['paduueckas ux
TepIIpeTalys HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMs [IEPEMEHHBIMU.



DOyHKUIMHA

KBanpatuunas ¢pynkuus, e€ rpapuk u csorictsa. [lapabosia, KoOpAUHATHI BEPILUH
bl 1apa0oJIbl, OCb CHUMMETPHUH 11apadoibl.

I'padukn byskuumit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = |x| 1 ux cBoiict
Ba.

YuciioBbIe MOCIE10BATEILHOCTH ¥ IPOrPEeCCHH

[ToHsATHE YMCIIOBOM MOCIEA0BATEIBHOCTH. 3aJaHUE TIOCIEI0BATEILHOCTH PEKYppe
HTHOU (opMyIIoit 1 POpPMyJIOii 1-TO YJICHA.

ApudmeTrndeckas ¥ reomeTpudeckas nmporpeccun. @opmyIibl #-TO 4ieHa apudmer
WYECKOU U T€OMETPUYECKON IPOTPECCUM, CYMMBI IIEPBBIX 71YJIEHOB.

N306pakenne 4wieHOB apu(pMETHIECKON 1 TeOMETPUUECKON TPOTPECCHI TOUKAMU
Ha KOOPAMHATHOM IIOCKOCTH. JINHEWHBIN U SKCIIOHEHIHANBHBIA pOocT. ClI0XKHbIE
IIPOLICHTHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI YYEBH
OI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA
30BAHUA

JIMYHOCTHBIE PE3YJbTATBI

JInyHOCTHBIE Pe3yJIbTAThI OCBOCHHS MPOTPaMMBbI Y4eOHOTO Kypca «Anredpa» xa
PaKTEepU3YIOTCS:

1) maTpuoTHYeCKOe BOCIMTAHUE:

IPOSIBJIEHUEM MHTEpECA K MPOILIOMY M HACTOSIIIEMY POCCUHCKOW MaTeMaTUKH, L€
HHOCTHBIM OTHOILIEHHEM K TOCTHKEHHSIM POCCUMCKMX MATEMAaTUKOB U POCCHICKO
1 MaTeMaTU4YECKOM IIKOJIbI, K UCIOJIb30BAHUIO 3TUX IOCTUKEHHI B PYTUX HAyKaX
U TIPUKJIAJIHBIX cepax;

2) rpa:xkIaHCKoOe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO 00A3aHHOCTEN IpaXK1aHUHA U Peasln3alliy €ro Mpas,
MIPEICTABICHUEM O MATEMATHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3ITUYHBIX CTP
YKTYD, SBJICHHUM, IPOLIEYP TPakTaHCKOTO 00IecTBa (HapuMep, BBIOOPHI, OMTPOC
bl), TOTOBHOCTBIO K OOCYKJICHUIO dTUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKU
M MIPUMEHEHHEM JOCTHKEHHI HayKH, OCO3HAHUEM BaXKHOCTH MOPAJIbHO-3THYECKU
X MPUHLIUAIIOB B JIEATEILHOCTH YYEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTMBHOE YYacCTUE B PEIICHUM MPAKTUUYECKUX 3a]1a4 MAaTEMaTUYECK
Ol HaIPaBJIEHHOCTH, OCO3HAHUEM BaXKHOCTH MaTEMaTUYECKOro o0pa3oBaHus Ha I
POTSKEHUU BCEU JKU3HU U1l YCIEIIHON MPO(eCCUOHAIBbHOM AESTEIbHOCTH U Pa3B
UTHUEM HEOOXOJUMBIX YMEHHUI, OCO3HAHHBIM BEIOOPOM M IIOCTPOEHUEM MHMBHya
JILHOM TpaeKTOPUHU 00pa30BaHUS U )KM3HEHHBIX IIAHOB C YYETOM JIMYHBIX HHTEPEC
OB U OOILECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOe BOCIIUTAHME:



CITOCOOHOCTBHIO K AMOITMOHATILHOMY U 3CTETHYECKOMY BOCIPHUATHIO MAaTEMaTHIECK
uxX 00BEKTOB, 3aj1a4, PEIICHUM, PaCCYKJICHUH, YMEHHIO BUJETh MAaTEMAaTHICCKHE 3
AKOHOMEPHOCTHU B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHUS:

OpPHEHTAIUEH B JCITEIIBHOCTH HA COBPEMEHHYI0 CUCTEMY HAYUYHBIX ITPEICTABICHU
11 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, IPUPOJIBI U OOIIECTBA, IOH
MMaHUEM MaTeMaTHYEeCKONW HayKH Kak cephbl YeIIOBEUECKOM eI TEILHOCTH, ITAIO
B €€ Pa3BUTHUA U 3HAYUMOCTH ISl PA3BUTHUS [IUBUIN3ALINH, OBJIAJICHUEM SA3BIKOM M
aTeMaTHUKW U MAaTEMaTUYECKOW KyJbTYpPOH KaK CPEACTBOM ITO3HAHUSI MUPA, OBJIAJIE
HUEM ITPOCTECUIIMMY HABBIKAMH UCCJIEIOBATENBCKOMN AEATEILHOCTH,

6) pusnuyeckoe BocnuTanue, popMupoBaHue KyJbTYPbI 3I0POBbS U IMOLUOH
AJILHOIO0 0J1ArONOJIYYHs:

TOTOBHOCTBIO MPUMEHATh MAaTEMAaTUYECKUE 3HAHUS B HHTEPECaX CBOETO 30POBBS,
BEJICHUS 37I0pOBOT0 00pa3a KU3HU (3J0pOBOE MUTAHKUE, COATaHCUPOBAHHBIN PEXKHU
M 3aHSATHUH U OTJbIXA, peryJisipHas Gu3ndeckas akTUBHOCTD), C(OOPMUPOBAHHOCTHIO
HaBbIKa peduieKcuu, IPU3HAHUEM CBOETO IIpaBa Ha OIMIMOKY M TaKOTO e IpaBa Ap
Yroro 4ej0BeKa;

7) 3K0JI0TH4YeCKO€e BOCIIUTAHNE:

OpHICHTAllMeH HA MPUMEHEHNE MaTEMaTHUYECKUX 3HAHUM IS PEIICHHS 3a71a4 B 001
aCTH COXPAHHOCTHU OKPYKAIOUIEH CPeIbl, INTAHUPOBAHUS ITIOCTYIIKOB M OLICHKHU UX B
03MOJKHBIX MOCTEJCTBUH ISl OKPYKAIOIIEH Cpejibl, 0CO3HAHUEM TJI00aIbHOrO Xap
aKTepa SKOJOTMYECKUX MPOOJIeM U MyTeH UX pelIeHus;

8) ajanTanus K U3MEHAIOIIUMCH YCJIOBUSM COLUMAIBLHOM U IPUPOJIHOM CPebI:
FOTOBHOCTBIO K ICUCTBHSM B YCIIOBUSIX HEONPEACIEHHOCTH, ITOBBIIIIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Y€pEe3 MPAKTUYECKYIO NEATEIbHOCTh, B TOM YUCJIE YMEHUE
YUUTBCS Y APYTHUX JIIOJICH, MpUOOpeTaTh B COBMECTHOM JACATEIbHOCTH HOBBIC 3HAH
Yisl, HABBIKM ¥ KOMIIETCHIIMU U3 OIbITA APYTHX;

HEOO0XO0IMMOCThIO B POPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4Hcie (OPMYITUPOBATh
UJe, TIOHSATHS, TUTIOTE3bl 00 00BEKTAaX U SIBJICHUSX, B TOM UHCIIC PaHEeEe HEU3BECTH
BIX, 0CO3HaBATh JCHUIMTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, TIJIaHUPOBa
Th CBOE Pa3BUTHE;

CITOCOOHOCTHIO OCO3HABAThH CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATH CTPECCOBYIO C
UTYaIMIO KaK BBI30B, TPEOYIOMIHMI KOHTPMED, KOPPEKTUPOBATH TPUHUMAEMBIE PETII
CHUS U ACHCTBUA, (OPMYIHPOBATH U OIIECHUBATH PUCKHU M TIOCIEACTBUSI, POPMUPOB
aTb OIIBIT.

METAINIPEJAMETHBIE PE3YJIBTATbBI
Ilo3HaBaTe/IbHBbIC YHUBEPCAJbHbIE YYeOHbIE 1eHCTBUSA
Ba3oBble Jiornyeckue AeiicTBHA:

J BBISIBJISITH M XapaKTEPU30BATh CYIIECTBEHHBIE TPU3HAKKN MATEMAaTUYECKUX O
OBEKTOB, MOHATUNA, OTHOUICHUN MEXAY MOHATUAMHU, (HOPMYIUPOBATH ONPECICHHUS



HOHSITI/II\/'I, YCTaHaBJINUBATb CYHIGCTBCHHBIP'I IIPpU3HAK KJIaCCI/I(l)I/IKaI_[I/II/I, OCHOBAaHUMA AJ1
A O606IH€HI/IH " CPAaBHCHU:A, KPUTCPUHU IIPOBOANMOIO aHAJIN34,

. BOCIIPUHUMATh, (POPMYJIMPOBATH U MPEOOPA3OBHIBATE CYKICHHUS: YTBEPAUTE
JILHBIE U OTPUIIATENIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIKE, YCIOBHBIC;
o BBISIBJISITH MATEMAaTUUYECKHE 3aKOHOMEPHOCTHU, B3aUMOCBSI3H U TPOTUBOPEUH

1 B (paKTax, JAHHBIX, HAOIIOICHUAX U YTBEPKICHUAX, MPeJyIaraTh KpUTEpUH i B
BISIBJICHHS 3aKOHOMEPHOCTEW M POTUBOPEUU;

o JieJ1aTh BBIBOJIBI C MCIIOJIBb30BAHUEM 3aKOHOB JIOTUKH, JEIyKTUBHBIX U HHIYK
THUBHBIX YMO3AK/IOYEHUN, YMO3AKIOUEHUH 110 aHAJIOTUY;
o pa30uparh 10Ka3aTeIbCTBA MATEMATHUECKUX YTBEPKACHUHN (TIPSIMBIE U OT I

POTHUBHOTO), IPOBOJIUTH CAMOCTOSATEIBHO HECIIOKHBIC TOKA3aTEIhCTBA MaTeMaTH
CCKUX (paKTOB, BRICTPAUBATh apTyYMEHTAIUIO, IPHUBOIUTH IPUMEPHI M KOHTPIIPUME
pBI, 000CHOBBIBATH COOCTBEHHBIC PACCYIKICHNS,

o BBIOMPATh CIIOCOO peIIeHUs yaeOHOM 3a1aun (CpaBHUBATh HECKOJBKO Bapra
HTOB PCIICHUS, BEIOMPATh HanOoJIee MOAXOIAIINN ¢ YIETOM CaMOCTOSITCIIBHO BBIJT
CJIICHHBIX KPUTCPHEB).

ba3oBble nucciienoBarTe/IbCKue AeiCTBUS:

o HCITOJIH30BaTh BOMPOCKHI KaK MCCIICOBATEIHLCKII HHCTPYMEHT MMO3HAHUS, (O
PMYJIHPOBATH BOMPOCHI, (DUKCHUPYIONTHE TPOTUBOPEUHE, MPOOIEMY, CAaMOCTOSATEIb
HO yCTaHaBJIMBATh UCKOMOE M JJaHHOE, (DOPMHPOBATH TMIIOTE3Y, apTyMEHTHPOBATH
CBOIO ITO3HUIIAIO, MHEHUE;

o IIPOBOJIUTH 10 CAMOCTOSATEIBLHO COCTABIICHHOMY IIAHY HECIIOXKHBIN SKCIICPH
MEHT, HEOOJIBIIIOE UCCIIEIOBAHNE 110 YCTAHOBJICHUIO 0COOCHHOCTEH MaTeMaTHIECK
0ro 00bEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTy COOOM;

o CaMOCTOSTEILHO (POPMYJIUPOBATH OOOOIIECHHS U BEIBOBI I10 PE3YJIbTATaM II
poBeAEHHOTO HAOIIOICHUS, UCCIICA0OBAHMS, OIICHUBATH JIOCTOBEPHOCTD MOTYYCHHBI
X pe3yJbTaTOB, BRIBOJIOB U 000OIIICHHIA;,

o MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIECCA, a TAKKE BBIIBUTAThH MIPEIT
OJIO’KEHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c undgopmanmueii:

o BBISIBJISITh HEJAOCTATOUHOCTh M U30BITOYHOCTh MH(POPMAIIUU, JaHHBIX, HE00X
OIMMBIX JUIsl PEIICHUSA 3a/1a4H;

o BBIOMpPAaTh, aHATU3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATH HH(PO
pPMalMIO pa3InYHbIX BUJIOB U (POPM MPEICTABICHUS;

o BbIOMpaTh OpMy MpeACTaBICHUS HH(DOPMAINH U WILTIOCTPUPOBATDH pPelllaeM
bI€ 33JIa4M CXEeMaMHM, JuarpaMmmMamMu, HHOM rpa@uKkoil 1 ux KOMOUHAIUSIMY,

o OLICHMBATh HaIEKHOCTh UH(POPMALIUU IO KPUTEPUSAM, IPEAT0KEHHBIM YUUT

eJieM WK c(hOpMYITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHHMKaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIe NeHCTBHA:

o BOCIIPUHUMATD U (POPMYIHPOBATH CYX ACHHUS B COOTBETCTBUU C YCIOBUSIMU
¥ TeJIIMU OOIIEeHus, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTH
BIX U MMCBMEHHBIX TEKCTAX, JABATh NOSCHEHUS 10 X0y PEUIEHU 3a1a4l, KOMMEH
TUPOBATH MOJYYEHHBIN pPE3yNbTAaT;



o B X0JI€ 00CY’KJEHH 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYKIAEMOU TEMBI, IT
poOseMbl, pelaeMoi 3a/1a4M, BbICKAa3bIBaTh UJIEH, HAlIEJICHHbIC HA MIOUCK PEIICHHUS,
COIIOCTABJISITh CBOU CYKJEHHS C CYKJICHUSMHU JPYTUX YYaCTHUKOB JHMajora, ooOHap
y>KMBaTh pa3jInuMe U CXOJICTBO MO3ULUN, B KOPPEKTHOU PopMe popMyarpoBaTs p
a3HOIIacusl, CBOU BO3PaXKECHUS,

o IIPEJCTABIIATh PE3YJIbTATHI PEIICHUS 3a1a4M, SKCIIEPUMEHTA, UCCIIEIOBAHUA,
MIPOEKTa, CAMOCTOSATEIBHO BBIOMPATH (POpMAT BHICTYIUICHUS C YYETOM 3aj1a4 Mpe3e
HTallM1 U OCOOEHHOCTEN ayAUTOpUH;

L4 ITIOHUMATb U UCIIOJb30BATh IIPCUMYIICCTBA KOMaHHHOﬁ )51 HHIIHBHIIY&HBHOP'I
pa6OTBI IIpU pCUICHHUU y‘l€6HBIX MaTCMaTHYCCKHUX 3a1a4,
L IIPpYMHUMAThb LCJIb COBMECTHOM ACATCIbHOCTH, INIAHUPOBATH OPTraHU3alnio CO

BMECTHOHM pabOThI, pacpeessaTh BUIBI padOT, TOTOBAPUBATHCS, 0OCYKIATh TIPOIIS
CC ¥ pe3yJbTaT paboThl, 0000IIaTh MHEHHS HECKOIBKUX JIFO/ICH;

o y4acTBOBATh B IPyNNOBBIX opMax paboThl (00CykaeHUsI, 0OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMbI U IPYTHE), BBITIOJIHITH CBOIO YacTh pabOThI U KOOPIUHUPOBATH
CBOU JICHCTBUS C APYTUMHU WICHAMHU KOMAaH]Ibl, OIICHUBATh KAY€CTBO CBOETO BKJIA]I
a B OOIIUI MPOAYKT MO KPUTEPHSIM, CHOPMYJIMPOBAHHBIM YUYACTHUKAMHU B3aUMOJIE
VCTBUS.

PerynsiTuBHbIE YHHBepcaJbHbIE YueOHbIE HeiCTBUSA

Camoopranusanus:

. CaMOCTOSITEIIBHO COCTABJIATH TIJIaH, AITOPUTM PEIICHUS 3a/1a4u (MJIH €T0 Jac
Th), BEIOUPATh CIIOCO0 PEMICHUS ¢ YUYETOM UMEIONITUXCS PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apTyMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C YIETO
M HOBOW MH(OpPMAIIHH.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

o BJIAJETh CIIOCOOaMH CaMOINIPOBEPKHU, CAMOKOHTPOJISI IpOLecca U pe3yJibTaTa
pelLIeHNs] MaTEMaTUYECKOM 3a1auu;
o MIPEIBUAECTH TPYAHOCTH, KOTOPBIE MOTYT BOBHUKHYTh IIPH PELICHNUU 3a1a4H,

BHOCHUTH KOPPEKTHUBHI B JICATCIHHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, HAWICHH
BIX OIMUOOK, BEISIBJICHHBIX TPYIHOCTEH;

J OIICHUBATh COOTBETCTBUE pe3yJibTaTa JACSITEILHOCTH MTOCTABICHHOU LIEJIU U Y
CJIOBUSIM, OOBSICHATD IPUYMHBI IOCTHKEHUS WIIM HEJIOCTHKEHUS 1IEJIH, HAXOIUTh O
mOKy, 1aBaTh OIIEHKY IPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATBI

K koH1y oOydenus B 7 kjiacce 00y4aroUIuiicss HOJy4MT CIAEAYIOIINE TPEAMETHbBIE
pe3ybTaThl:

Yuciia ¥ BIYMCJICHUS

BbImonHATE, coYeTast yCTHBIE U MTMCbMEHHBIE TPUEMBI, apu(PMETHUECKHE TeHCTBUS
C paMOHAJIbHBIMU YUCJIAMH.

HaxonuTth 3HaU€HUs1 YUCIOBBIX BBIPAKEHHM, IPUMEHTh pa3HOOOpa3HbIE CIIOCOObBI
¥ IpUEMBI BEIYHUCIICHUS 3HAYCHUH APOOHBIX BRIPAXKEHUH, COIep KX OOBIKHOBE
HHbBIE U IECATUYHbIE APOOU.



[TepexoauTs OT 0JIHOM (OPMBI 3alIUCH YUCEIN K IPYroil (mpeodpa3oBbIBATh JECATH
YHYIO Jp0oOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUUYHYIO, B YACTHOCTH B Oec
KOHCUHYIO JICCATUUHYIO JPOOB).

CpaBHUBaTh U yIOPSAI0YMBATh PALIMOHAJIBHBIE YHCIA.

OKpyTrasaTh yncia.

BBINOMHATE IPUKUIKY U OLIEHKY PE3YJIbTATa BBIYMCICHUH, OLICHKY 3HAYEHUI YHCII
OBBIX BBIpaXXCHUI. BBINIOIHATE ACHUCTBHS CO CTENEHIMU C HATyPAJIbHBIMHU [TOKA3aT
EISIMU.

[IpuMeHATh IPU3HAKU AEITUMOCTH, PA3JIOKEHNE HA MHOKUTENIN HAaTypalbHbIX YUC
eIl

PemaTe npakTUKO-OpUEHTUPOBAHHBIE 33/1a41, CBSI3aHHBIE C OTHOUIEHUEM BEJIMYUH,
IPONOPUUOHATBHOCTBIO BEJIMYHH, IPOLIEHTAMHU, UHTEPIIPETUPOBATDH PE3YIBTATHI P
€IICHUS 3a7a4 C YYETOM OTPAaHUYECHUH, CBA3aHHBIX CO CBOMCTBAMM PaCCMaTPUBAEM
BIX OOBEKTOB.

AuredpanvecKue BbIPpAKEHUA

Hcnonp30BaTh airedpandeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B 1P
oliecce OCBOEHUS yUeOHOIro MaTepuaia.

Haxoaute 3HaueHnst OyKBEHHBIX BbIPRXKEHUN MTPU 33JaHHBIX 3HAUECHUAX IIEPEMEHH
BIX.

BeImonHATh mpeoOpa3oBaHus 1EI0r0 BEIPAXKEHNUS B MHOTOUJICH MPUBEICHUEM 0T
OOHBIX ClIaraéMbIX, PACKPHITUEM CKOOOK.

BBINOJIHATE YMHOKEHUE OJHOWIEHA HA MHOT'OWIEH U MHOTOYWJIEHA HA MHOTOYJIEH,
IPUMEHSATH (POPMYJIbI KBaJpaTa CYMMBI M KBaJipaTa pa3HOCTH.

OcCyneCTBIATH pa3I0KEHNE MHOTOWIEHOB HA MHOYKUTEIN C IIOMOIIBIO BBIHECEHUS
3a CKOOKH 00IIEr0 MHOXKHTENSA, TPYIITUPOBKH ClIaraeMbIX, IPUMEHEHHS POPMYII C
OKpAILEHHOI'O0 YMHOKECHHSL.

[TpumensaTh NpeoOpa3oBaHKsi MHOIOUYIEHOB ISl PELIEHUS PA3IMUHbIX 3a/1a4 U3 Ma
TEMAaTUKH, CMEKHBIX IIPEMETOB, U3 PEAIbHON IPAKTUKH.

Hcnonp30BaTh CBOICTBA CTENEHEN C HATYpaIbHBIMU MOKA3aTEISIMU AJIs ITpeolpa3
OBaHUS BBIPAKCHH.

YpaBHeHUS U HEPABEHCTBA

Pewmrats nuHelHbIE YpaBHEHNUS C OJTHOW NIEPEMEHHON, IPUMEHSS TPABUIIA MIEPEXOT
a OT UCXOJTHOTO YPaBHEHUS K PABHOCWIBHOMY €My. [IpoBepATh, ABISETCS JIN YACIT
0 KOPHEM ypAaBHEHHUSI.

[TpumensTh rpaduyecKrne METObI MPU PEIICHUN TUHEHHBIX YPaBHEHUN U UX CHUCT
EM.

[TonOupaTh mpUMeEpHI Tap YUCEN, ABISIOMINXCSA PEIICHUEM JIMHEHHOTO YpaBHEHUS
C IBYMSI IEPEMEHHBIMH.

CTpouTh B KOOPAHMHATHOM IIOCKOCTU IpauK JIUHEUHOTO YPAaBHEHUS C ABYMS e
€MEHHBIMHU, MOJIB3YSICh TPAPUKOM, TPUBOIUTH MPUMEPHI PEIICHUS YPaBHEHHS.
Pemate cucremsl 1ByX JIMHEWHBIX YPAaBHEHUH C ABYMS IEPEMEHHBIMU, B TOM YHCII
e rpad)UYECKHU.
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CocCTaBiATh U pelIaTh JMHENHOE YPAaBHEHNE WM CUCTEMY JIMHEHHBIX YPABHEHUN 1T
0 YCJIOBMIO 3aJ]a4¥, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a1a4H I0JI
YYEHHBIN Pe3yJIbTar.

DOyHKUIMHA

N300paxkaTh Ha KOOPJAMHATHOMN NPAMON TOUKH, COOTBETCTBYIOIINE 3aJaHHBIM KOO
pAuHATaM, JIy4H, OTPE3KH, HHTEPBaJIbl, 3aIIUCHIBATH YUCIIOBBIC IPOMEKYTKH HA ajr
eOpanvIeCcKOM SI3BIKE.

OTMeuaTh B KOOPAUHATHOM INTIOCKOCTH TOYKH IO 33IaHHBIM KOOpAUHATaM, CTPOUT
b Tpaduku TMHEWHBIX QyHKIUNA. CTpOuTh rpaduk QyHKIUHN Y = |X|.

OnuceIBaTh ¢ TOMOIIBI0 PYHKIIUN U3BECTHBIE 3aBUCUMOCTH MEX/y BETUYHMHAMU:
CKOpPOCTb, BPEMsI, PACCTOSIHHE, LIEHA, KOJINYECTBO, CTOUMOCTB, TPOU3BOAUTEIBHOC
Thb, BpeMs1, 00BEM PabOTHI.

HaxonuTe 3HaueHre QyHKIHMH 110 3HAYECHUIO €€ apryMEeHTa.

[Tonumats rpapuyeckuii crnocod npeacTaBieHus U aHaIu3a HH(OpPMAaIIH, U3BJIEK
aTh U HHTEPIPETUPOBATH HH(POPMAIINIO U3 IPapUKOB peaabHbIX MPOLECCOB U 3aBU
CUMOCTEM.

K koHiy oOyudenus B 8 kj1acce 00y4arouiuiicss HOJy4MT CIAEAYIOIINE TPEAMETHBIE
pe3yJIbTaTHI:

Yuciia ¥ BbIYMCICHUSA

Hcnonp30BaTh HaYaJIbHBIE IPEACTABICHUS O MHOKECTBE IEUCTBUTEIBHBIX YHCEI [T
JIsl CPaBHEHHUSI, OKPYIJICHUS U BBIYMCIICHUH, U300pakaTh N€MCTBUTEIbHBIE YUCHA T
OYKaMH Ha KOOPJIAMHATHOU MPSAMOM.

[TpumeHsATh MOHATHE APUPMETHIECKOTO KBAAPATHOTO KOPHS, HAXOIUTh KBaAPaTH
pI€ KOPHU, UCTIOJB3YS MIPH HEOOXOIUMOCTH KaJIbKYJIATOP, BHITIOIHATH MPeoOpazoB
aHWs BBIPAKECHUM, COEPKAIIUX KBAIPATHBIE KOPHHU, UCTIOJIb3YsI CBOMCTBA KOPHEN.
Hcnonb30BaTh 3aMCH OONBIINX U MAJIBIX YUCEIN C MTOMOIIBIO JECATUUHBIX Apo0Oei
u creneHeit uncna 10.

Aare0panvecKue BbIPpAKEeHUA

[TpyMEHSTh MOHATHE CTENEHU C LIETIBIM [T0OKA3aTEIEeM, BBIIIOJIHATH IPeoOpa30BaHus
BBIPAXCHUH, COACPIKALIMX CTEIIEHU C LEIbIM [IOKa3aTEIIEM.

BbInoNHATh TOXAECTBEHHBIE TPEOOPA30BaHUs PALIMOHATIBHBIX BBIPAKEHUN HA OCH
OBE MPABWJI JCHUCTBUN HAJl MHOTOWICHAMH U aareOpandecKuMu Jpo0siMU.
PacknaapiBaTh KBaIpaTHBIN TPEXUIEH HA MHOXKUTEIH.

[TpumensTh MpeoOpa3zoBaHus BRIPAKEHHUH JIJIS pEICHUS Pa3InYHBIX 3a7a4 U3 MaTe
MAaTHKH, CMEKHBIX IIPEAMETOB, U3 PEATbHON MTPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

Pewrars nMHeNHbIE, KBaIpaTHBIC YPABHEHUS U PALlMOHAIBLHBIE YPABHEHHMS, CBOISIILL
Uecsl K HUM, CUCTEMBI JIBYX YPaBHEHHI C IByMs [I€PEMEHHBIMHU.

[IpoBOAUTH MPOCTEUIINE UCCIECTOBAHUS YPABHEHUN U CUCTEM YPaBHEHUM, B TOM 4
UCJE C MPUMEHEHUEM I'papUUECKUX IPeACTaBICHUH (YCTaHABINBATh, UMEET JIU YP
aBHEHHE WM CUCTEMa YPaBHEHUH pELIeHMUs], €CIH UMEET, TO CKOJIBKO, U IpoYee).
[TepexouTh OT CIOBECHOM (POPMYITUPOBKH 3a/1a4uHl K €€ anreOpanueckoil MOJENH ¢
IIOMOILIBIO COCTABJICHUS YPABHEHUS WIIM CUCTEMBI YPAaBHEHUM, HHTEPIIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/1a4H I10JIy4YECHHBIN pe3yJIbTar.
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[IpuMeHATh CBOKCTBA YNCIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKH, PEIIATh JINH
eilHbIC HEPABEHCTBA C OJIHOM MEPEMEHHON U UX CUCTEMBI, JaBaTh rpapUuecKyro Ui
JHOCTPALMI0 MHOXKECTBA PEIICHN HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUIMHA

[Tonnmath U UCNOJIB30BATh (PYHKIIMOHAIBHBIEC IOHSTHS U A3BIK (TEPMHUHBI, CUMBOJI
n4ecKkue 0003HaueHus ), ONPEAEATh 3HaUYeHUE (PYHKIMU 110 3HAUEHHUIO apIyMEHTa,
OTpeeNsATh CBOMCTBA (pyHKLIMHU 1O €€ rpaduKy.

CtpouTts rpaduKu HIeMEHTAPHBIX PYHKIMIA BUA:
y=k/ix,y=x2,y=x3,y=[x,y= X, OIHCHIBATH CBOHCTBA UHCIOBOI GyHKLIMH 110
e€ rpaduxy.

K xonIty o0ydeHus B 9 kjacce 00yJarOnIuics MOTYIHT CICTYIONINES MPEIMETHBIS
pe3yIbTaThI:

Yuciia u BbIYMCTICHUS

CpaBHHBATh U yIIOPSI0YMBATh PALIMOHAIIBHBIE U UPPALMOHAIBHBIC YHUCIIA.
BoinoniHATh apupmMeTnyeckue AeMCTBUS C palliOHAIbHBIMU YHCIIAMHU, COYETast yCT
HBIEC U MHCbMEHHBIE TPUEMBI, BBITIOJIHATH BBIYUCICHUS ¢ UPPALIMOHAIBHBIMU YHCIIA
MHU.

Haxonuts 3Ha4eHUs CTENEHEN ¢ LEIbIMHU MOKA3aTeNsIMHU U KOPHEW, BBIYUCIISITh 3HA
YEHUS YUCIIOBBIX BBIPAKCHHI.

OKpyTasATh JEHCTBUTEIBHBIE YHUCIIA, BBIIOIHATh MPUKUJIKY PE3YIbTaTa BEIUUCICHU
1, OLICHKY YMCJIOBBIX BBIPAKCHHI.

YpaBHeHMs U HEPABEHCTBA

Pemiate nuHeiiHbIe U KBaJpaTHBIE YPABHEHMS], YPABHEHHU S, CBOJSAIIUECS K HUM, ITPO
cTeimme 1poOHO-pallMOHATIbHBIE YPaBHEHUS.

Pemats cucteMsl JByX JTMHEHHBIX YPABHEHUN C IByMsI IEPEMEHHBIMHU U CUCTEMBI
JBYX YPaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBISACTCS JIMHEHHBIM.

PemaTe TekCTOBBIE 3a/1aun anreOpanyeckuM CocoOOM C MOMOUIBIO COCTABICHUS
YPAaBHEHUS WIM CUCTEMBI JBYX YPABHEHUH C IBYMsI [IEPEMEHHBIMU.

[IpoBOINTH MpOCTENIINE UCCIENOBAHUS YPABHEHUI U CUCTEM YPAaBHEHUH, B TOM 4
UCJIE C IPUMEHEHHEM IrpapUuecKuX MpeacTaBlieHui (YyCTaHaBIUBaTh, UMEET JIU yp
aBHEHHME WJIM CUCTEMa YPaBHEHUH pELIeHHUs, €CIH UMEET, TO CKOJIBKO, U IpoYee).
Pemrate nuHeliHbIe HEPaBEHCTBA, KBapaTHbIE HEPABEHCTBA, U300paXKaTh peIICHUE
HEPaBEHCTB Ha YKMCIIOBOM NPSIMOM, 3alIMChIBaTh PEIIEHUE C TOMOUIBI0 CHUMBOJIOB.
Pemiate cucteMbl JIMHEWMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOUAIOIINE KBA
JpaTHOE HEPaBEHCTBO, N300paKaTh PEIICHUE CHCTEMbl HEPABEHCTB Ha YHCIOBOM T
PSAMOM, 3aIMCHIBATh PEIICHHUE C TOMOIIBIO CUMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA MIPU PELIEHUH PA3IMYHbIX 3a]ad.

DOyHKIUU

Pacno3HaBath pyHKIIMM M3y4eHHBIX BUOB. [I0Ka3bIBaTh CXEMaTHUECKH PACIOIOXK
CHHUE Ha KOOPJIWHATHOH TIJIOCKOCTH TpaduKoB GYyHKIWHN BUga: y = kx, y =kx + b, y
=k/x, y=ax2 + bx + ¢, y =x3, y =X, y = |x|, B 3aBHCHMOCTH OT 3HaYCHHII KOO
(UIMEHTOB, ONUCHIBATh CBOWCTBA (DYHKIIMH.

CtpouTh 1 U300pakaTh CXeMaTUYECKU TpaduKU KBaJAPaTUUHbBIX (DYHKLUMN, ONUCHIB
aTh CBOMCTBA KBAaJPATUYHBIX (PYHKIIMH 110 UX TpaduKaM.
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Pacnio3naBath kBagpaTHuHy0 QYHKIIMIO MO (popMyIie, IPUBOIUTEH TPUMEPHI KBAP
aTUYHBIX PYHKIIUN U3 peabHOU KU3HU, (PU3UKH, TEOMETPHUHU.

YucjioBbIe MOCIE€I0BATEILHOCTH H nmporpeccumn

Pacno3HaBath apu(METHYECKYIO U TEOMETPUUYCCKYIO IIPOIPECCHH MPU Pa3HBIX CIIO
co0ax 3aJaHusl.
BBINMOIHATH BRIUKMCICHHS C HCIIOJIB30BaHHEM (OPMYJI N-TO WICHA apH(PMETHISCKO
1 ¥ TeOMETPUYECKOM MPOTrPeCcCuii, CyMMBI IIEPBBIX N YJICHOB.
M300paxaTh YWICHBI MOCICIOBATSIIbHOCTH TOYKAMH Ha KOOPIUHATHOMN TTOCKOCTH.

PemraTe 3a1a4u, CBsI3aHHBIE C YMCIOBLEIMH IIOCJIENOBATEILHOCTAME, B TOM YHCIIE 32
Ja4d U3 PeaslbHOM JKU3HHM (C MCITOIb30BAaHUEM KaJIBKYJIATOPA, IIH(PPOBBIX TEXHOJIOT

ui).

TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
K
Ne /it HaumenoBaHue pasaeiio a ;c']::;quTBO JuekTpoHHbIe (LM poBbIe) 00pa3oB
B M TeM NPOrpaMMbl aTeJibHbIE Pecypchl
Bcero
1 Uucna W BBIYHMCICHHS. 75 bubnuorexa HOK
PanmoHasibHbBIC YHCIa https://m.edsoo.ru/7f415b90
) Anrebpanueckue 27 bubmmoTteka LHOK
BBIPOKCHHS https://m.edsoo.ru/7f415b90
3 YpaBHeHus 1o, bubnunoreka [HOK
HEpaBEHCTBA https://m.edsoo.ru/7f415b90
4 Koopaunatel u rpadukm. 24 bubmmoteka HOK
DyHKIHHA https://m.edso0.ru/7f415b90
5 IToBTOpEHUE uo bubnunoreka [HOK
000011IEHHE https://m.edsoo0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB 102
I10 ITPOTPAMME
8 KUIIACC
KosnuectBo
o | laCOBOIE PIICID gy | Dtesthonnue (iponia) opase
porp Beero pecyp
1 Yucna W BBIYKCIICHUS. 15 bubnmoreka HOK
KBaapatHbie KOpHH https://m.edsoo.ru/7f417af8
, | e tox
H https://m.edsoo.ru/7f417af8
MOKa3aTeNIeM
3 BALJ:FZZF;I’;‘;@CIEIBZ aTHBIN | 5 bubamotexa HOK
b ' AP https://m.edsoo.ru/7f417af8
TpEXWICH
4 Anrebpanueckue 15 bubmmoreka LHOK
BBIPOKCHMSI. https://m.edsoo.ru/7f417af8
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Anrebpanyeckasi 1poOb
5 XE;;ereHHcliia KBa[[paTHI)II;I 15 bubmmorexa LOK
’ https://m.edsoo.ru/7f417af8
ypaBHEHUS
6 | mevamonomes,  Cuorovms | 13 Bumorera LIOK
. https://m.edsoo.ru/7f417af8
ypaBHEHUH
7 XE;;;:HT;SQ&‘ 1 12 bubnnoreka HOK
’ https://m.edsoo.ru/7f417af8
Hepagencrtna
3 DyHKIUH. OcHOBHEBIE 5 bubnuoreka HOK
MIOHSATHUS https://m.edsoo.ru/7f417af8
9 OYHKIHUH. YucnoBble 9 bubnuoreka HOK
byHKINH https://m.edsoo.ru/7f417af8
bubnnoreka HOK
10 losropenne n obobmenue | 6 https://m.edsoo.ru/7f417af8
OBLIEE KOJIMYECTBO YACOB 102
110 ITPOIT'PAMME
9 KJIACC
KoauuectBo
Ne n/m HaumenoBanme pa3iesioB u T 4ACOB JaekTpoHHble (LM poBbIE) 00pa3
€M MporpaMmabl oBaTeJIbHbIE pecypchl
Bcero
1 Yucna u BBIMHCICHUA. | o bubnmoreka HOK
JlelicTBUTEIIbHBIC YHCIIa https://m.edsoo.ru/7f419d08
, |y e ox
N https://m.edsoo.ru/7f419d08
IEPEMEHHOM
3 VpaBHEHUsI W HEpaBEHCTBA. 14 bubnuoteka HOK
Cucrembl ypaBHEHUH https://m.edsoo.ru/7f419d08
4 YpaBHEHUsI W HEPABEHCTBA. 16 bubnnoreka [HOK
HepaBenctBa https://m.edsoo.ru/7f419d08
bubnnoreka HOK
> Pyukin 16 https://m.edsoo.ru/7f419d08
6 Yucnosbie 15 bubnmoreka HOK
[10CJIENOBATEIBHOCTH https://m.edsoo0.ru/7{419d08
7 [ToBTOpEHHE, 00001IeHME, 18 bubnuoreka HOK
CHUCTeMaTU3alysl 3HAHHI https://m.edsoo.ru/7f419d08
OBHIEE KOJIMYECTBO YACOB I10 102
ITPOTPAMME
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