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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBISETCS OAHUM W3 OMOPHBIX KYpCOB OCHOBHOTO 00IIero oOpa3oBaHUS: OHA
o0ecreunBaeT U3yuyeHue APYrux TUCHUILUINH, KaK €CTECTBEHHO-HAYYHOT0, TaK U TyMaHUTap-
HOTO ITUKJIOB, €€ OCBOCHHE HEOOXOAUMO JUIsl MPOAOJIKEHUSI 00pa30BaHUs U B MOBCEIHEBHOM
XKU3HH. Pa3BuTue y 00ydarommxcs HayYHbIX MPEACTABICHUA O MPOUCXO0XKICHUH U CYIIHOCTH
anredpandecKux adCTpakIMii, Cnoco0e OTPAKEHHUSI MaTEMATUYECKONM HAYKOW SIBIIEHUN U IPO-
LIECCOB B MPUPOJIE U OOIIECTBE, POJIM MAaTEMATHYECKOTO MOJEIUPOBAHUS B HAYYHOM IO3HA-
HUU U B IPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS U KAYECTB MBIIII-
JICHUs, HEOOXOAUMBIX JIJIsl aJlafTallid B COBpeMEHHOM Lu(dpoBoM obuiectBe. M3ydyeHue ai-
reOpsl 0OecreuynBaeT pa3BUTHE YMEHUS HAOIIOAaTh, CPABHUBATh, HAXOUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHHS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOH
JEUCTBUS U BBIBOJIbI, (POpMyIIHpOBaTh yTBEepkAeHUSA. OCBOCHHE Kypca alreOpbl oOecreunBa-
€T pa3BUTHUE JIOTUYECKOTO MBIIUIEHUS] 00y4YalOIMXCsl: OHU UCHOJB3YIOT JEAYKTUBHbIE U UH-
IOYKTUBHBIE PacCyKICHUs, 0000IEHNE W KOHKPETHU3AlMI0, aOCTparupoBaHUE U aHAJIOTHIO.
OOyuenue anredpe MOpeanojaracT 3HAYUTEIbHBIA 00BEM CaMOCTOATEIBHOU AESTEILHOCTH
oOyyJaroumxcsi, I03TOMY CaMOCTOSITEJIbHOE PELICHUE 3a/1a4 SBISIETCS peain3alueil AesiTeNb-
HOCTHOTO NMPUHIUIIA 00YUYEHHUS.

B cTpykType mporpaMmMsl yaeOHOTO Kypca «Anredpa» 1uis OCHOBHOTO OOIIEro oopaso-
BaHMSI OCHOBHOE MECTO 3aHHMMAIOT COJEPKATEIbHO-METOIUYECKHE JIMHUU: «YHciia U BhIYKC-
JeHUs», «AreOpandeckre BoIpAXKEHUS», « Y paBHEHUS U HepaBeHCTBay, «DyHkiuny. Kaxnas
U3 3THX COJAEPKATETbHO-METOINYECKUX JTUHUN Pa3BUBAETCA HA MPOTSKEHUU TPEX JIET U3yyde-
HUSl Kypca, B3aUMOJAEHUCTBYSl C JAPYTMMHU €ro JIMHUSAMU. B Xone m3ydeHus yuyeOHOro Kypca
oOydaromuMcss  MPUXOAUTCA  JIOTMYECKH  pacCykJaTh, HCIOJIb30BaThb  TEOPETUKO-
MHO>KECTBEHHBIN S3bIK. B CBSI3U ¢ 3TUM B Iporpammy yuyeOHOTo Kypca «Anredpa» BKIIOUYEHBI
HEKOTOPbIE OCHOBBI JIOTUKH, MPEJICTABJIEHHbIE BO BCEX OCHOBHBIX Pa3eiiax MaTeMaTHuyeCcKoro
0o0pa30BaHMs U CIIOCOOCTBYIOIINE OBJIAICHNI0 O0YUYaIOLUIMMUCS OCHOB YHUBEPCAJIILHOTO MaTe-
MaTH4eCKOro si3bika. CoaepKaTebHON U CTPYKTYPHOM OCOOEHHOCTBIO Y4eOHOTO Kypca «Aul-
reOpay» SBISETCS €r0 NHTErPUPOBAHHBIN XapakTep.

Conepxanue JTUHUM «HucCia U BBIYMCIEHUS» CIY>)KUT OCHOBOM ISl TAJIbHEMILIETO HU3Y-
YEHUsI MaTEeMaTUKH, CHOCOOCTBYET Pa3BUTHIO Yy OOYYaIOIIMUXCS JIOTMYECKOTO MBIIUICHHUS,
(OpMUPOBAHKIO YMEHUS MOJIb30BAThCS aJITOPUTMAMHU, a TAKXKe MPUOOPETEHUIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAMMBIX JJIsi MOBCEAHEBHOM XKU3HU. Pa3BUTHE MOHATHS O YUCIIE HA YPOBHE
OCHOBHOTO 00I1IIero o0pa3oBaHus CBA3aHO C PAIMOHATIBHBIMU U UPPALMOHATBHBIMUA YHCIIAMH,
(dbopMHpOBaHUEM TIPEACTABICHUN O JEWCTBUTEIBHOM 4YHCIE. 3aBEpPIICHUE OCBOCHHS UYUCIIO-
BOM JIMHUU OTHECEHO K CPeIHEMY 00IIeMy 00pa30BaHUIO.

ConepxaHue ABYX anreOpanyeckux JUHUN — « Anredpanyeckue BhIPAXKEHUS» U «YpaB-
HEHHUS M HEPaBEHCTBa» CIOCOOCTBYeT (POPMHUPOBAHUIO y OOYYAIONIUXCS MaTeMaTUYeCKOTO
anmnapara, HeoOX0JAUMOTo ISl peUICHUs 33]]a4 MAaTEeMAaTUKU, CMEKHBIX MPEAMETOB U MPaKTH-
KO-OpPUEHTHPOBAHHBIX 3a7a4. Ha ypoBHE 0CHOBHOTro 00111ero o0pa3oBaHus y4eOHbIM MaTepu-
aJl TPYIIUPYETCS BOKPYT PAlMOHAJIBHBIX BbIpaKeHUI. Anredpa JEMOHCTPUPYET 3HAUEHHE



MaTEMaTUKH KaK SI3bIKa JUIsl IOCTPOCHHSI MAaTEMAaTUYECKUX MOJIEJEH, ONMCaHus MMPOLIECCOB U
SBJIGHUHN peaibHOTO Mupa. B 3amaun o0yuenus anredpe BXOAAT TakKe AajbHEiIIee pa3BUTHE
AITOPUTMHUYECKOTO MBIIIJIEHUS, HEOOXOAMMOT0, B YACTHOCTH, JUIsl OCBOCHUSI Kypca uHpopma-
TUKHU, U OBJAJICHHE HaBBbIKAMU JIEYKTUBHBIX paccyxaenuil. [Ipeobpa3zoBaHre CUMBOJIBHBIX
dbopM crocoOCTBYET Pa3BUTUIO BOOOpPa)KEHHUS, CIIOCOOHOCTEH K MaTeMaTH4YeCKOMY TBOpUE-
CTBY.

Conepxxanne (yHKIIMOHATBHO-TpapUuecKoil JTUHUHM HAIEJICHO Ha TMOJy4YeHHe 00ydaro-
HIMMUCS 3HAHUN O PYHKIUSAX KaK BaKHEHIIel MaTeMaTUYECKON MOJIENHN /1Jis OTIMCAHUS U UC-
CJIeIOBaHUs pa3HOOOPa3HBIX MPOIIECCOB U SIBJICHUH B Mpupoje u odimiectse. M3yyenue mare-
pHuasia CiocoOCTBYET Pa3BUTHIO Y OOYUAIOIIUXCS YMEHHS MCIOJIb30BaTh Pa3iNYHbIe BhIPa3H-
TEJbHBIE CPEJCTBA SI3bIKA MAaTEMAaTUKH — CJIOBECHbIE, CUMBOJIHYECKHE, TpaduyecKkue, BHOCUT
BKJIaJ B (hOpMUpOBAHHE TMPEACTABICHUI O POJIM MATEMATHKH B Pa3BUTHUU IUBWIM3AIMHU H
KYJbTYPBI.

CornacHo y4yeOHOMY IIaHy B 7—9 kiaccax m3y4aeTcsi yueOHbI Kypc «Anredpa», KOTo-
PBIN BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3Jieibl copepxkanus: «Hucna u BEIYMCICHUD?, «AJI-
reOpanveckue BhIPAKECHUSY, «YpaBHEHUS U HEPABEHCTBAY, « DYHKIIUNY.

Ha u3yuenue yue6HOro kypca «Anredpa» oroautcs 306 yacoB: B 7 kinacce — 102 vaca
(3 yaca B Henento), B 8 kiacce — 102 yvaca (3 gaca B Hezento), B 9 kitacce — 102 yaca (3 yaca B
HEJISTIO).



COJAEPXKXAHUME OBYUYEHUA
7 KIIACC

Yucia ¥ BbIYMCICHUS

JIpoOu OOBIKHOBEHHBIE M JIECATUYHBIEC, MEPEX0]l OT OAHOWU (HOpPMBI 3amucu Apobei Kk
npyroi. IIoHsITHE pallMOHAIIBHOTO YKCIIa, 3alCh, CPABHEHUE, YIIOPSAOUYNBAHUE PALIMOHANb-
HBIX yHcen. ApudMeTuyeckue NEeHUCTBUS C pallMOHAIbHBIMU 4YUCIaMH. Pemienue 3amaud u3
peasibHOM MPaKTUKU HA YaCTH, Ha JPOOH.

CremneHb ¢ HaTypaJIbHBIM IOKA3aTeJIEM: ONpeaesieHre, IpeoOpa30BaHUE BBIPAXKEHUN Ha
OCHOBE OTIpEJICIICHHUS], 3aMKUCh O0NbIINUX yucen. [IponeHTsl, 3anuch NPoIeHTOB B BUJIE Ipo0OU
U Ipo0u B BUJE MPOLIEHTOB. Tpu OCHOBHBIE 33J]a4M Ha MPOLICHTHI, PEIICHUE 3a/1ay U3 pealib-
HOM IIPAKTHKHU.

[IprMeHeHnE TPU3HAKOB JEIMMOCTH, Pa3JI0KEHNE HA MHOKUATEIN HATYPaAIbHBIX YUCET.

PeanpHble 3aBUCUMOCTH, B TOM YHKCIIE TpsiMasi ¥ oOpaTHasi IpONOPLHOHATBHOCTH.

AJredpanyeckue BbIpaKeHUs

IlepeMeHHBIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C IEPEMEHHON. JlomyCcTUMBIE 3HAYEHUS
nepemMeHHbIX. [IpencraBienue 3aBUCUMOCTH MEX]y BEIMYMHAMU B BUAE (popmyiibl. Berumc-
aenus o ¢popmynam. [IpeoOpazoBanre OyKBEHHBIX BbIPAKEHUMN, TOXKIECTBEHHO PABHBIE BbI-
pakeHus, paBuiia IpeoOpa3oBaHusl CyMM U IPOM3BENICHUH, MpaBUia PacKpbITUs CKOOOK U
IpUBEJICHUS TTOJJOOHBIX CJIaraeéMblX.

CBoOliCTBa CTENEHH C HATypaJIbHBIM [IOKA3aTEJIEM.

Opnowiensl 1 MHOTOWIEHbl. CrenieHb MHOrowieHa. ClloeHne, BBIUYUTAaHUE, YMHOXKE-
HUE€ MHOTOWIEHOB. @OpMYJIbl COKPAIEHHOIO YMHOKEHMS: KBAaJIpaT CyMMBI U KBaapaT pas-
HocTU. POopMysia pa3HOCTH KBaApaToB. Pa3nokeHne MHOIOYJIEHOB HA MHOKUTEIIHN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHEeHUE, KOpEHb ypaBHEHUS, NpaBuia MpeoOpa3oBaHUsl ypaBHEHUS, PABHOCUIIb-
HOCTb YPaBHEHMUII.

JIuneliHOE ypaBHEHHE C OJHOW NEPEMEHHOW, YHCIIO KOPHEW JIMHEHHOIO YpPaBHEHUS,
pelIeHne TUHEWHBIX ypaBHeHU. COCTaBJIECHUE YpaBHEHHI MO YCJIOBHUIO 3adauu. PemieHue
TEKCTOBBIX 337124 C [IOMOILBIO YPAaBHEHUH.

JIuneiiHOe ypaBHEHHE C ABYMs IEPEMEHHBIMU U ero rpaduk. Cucrtema JByX JIMHEUHBIX
YpaBHEHHI ¢ IBYMsI IEpEMEHHBIMU. PellieHne cucTteM ypaBHEHHH CIIOCOOOM TMOACTAaHOBKH.
[IpuMeps! peleHuss TEKCTOBBIX 3a7a4 C IOMOILBIO CUCTEM YPAaBHEHUM.

DyHKIUU

Koopaunara Toukn Ha npsiMod. UHCIIOBBIE NPOMEKYTKH. PaccrosHue mMexnay IByMs
TOYKaMU KOOPJAMHATHOU IPSIMOM.

[IpsimoyrosibHas cuctema koopauHat, ocu Ox u Oy. AlGcuucca U OpAUHATa TOYKH Ha
KoopaMHaTHOM TuiockocTu. [Ipumeps! rpadukos, 3agaHHbix Ghopmynamu. Utenue rpaduxos
peanbHbIX 3aBucuMocTeil. [lonstue dynkuuu. I'paduk Gynkiuu. CpoiictBa dhyHkmid. JIu-



HeltHas Qynkums, e€ rpaduk. ['paduk pynkuun y = [x|. ['paduueckoe pemienrne mMHEHHBIX
YPAaBHEHUU U CUCTEM JIMHEUHBIX YPABHEHHM.
8 KJIACC

Yuciia 1 BbIYMCICHUS

KBaapatHbiii kopeHb u3 uucia. [lonstue o0 mppauroHanbHOM yucie. JlecaTuyHbIe
npUOIMIKEHUST UppallMOHaNIbHBIX yKces. CBoMCcTBa apu(METUUECKUX KBaJApPATHBIX KOPHEN U
UX IPUMEHEHHUE K NMpeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUN M BBIUMCICHUAM. [leficTBUTENb-
HBIC YNCIIA.

CremneHb ¢ LenabIM IMOKa3aTeNneM U €€ cBoricTBa. CTaHAapTHAS 3alKCh YNCTA.

AJiredpanyeckue BbIpaKeHUs

KBaapaTHbIi TpEXWIEH, PA3JI0KEHNE KBAJIPATHOTO TPEXWICHA HA MHOKUTEIIH.

Anrebpanueckast 1poOb. OCHOBHOE CBOMCTBO anredpandeckoil Apodu. CiaoxeHue, Bbl-
YUTAaHUE, YMHOXKEHUE, JEICHHE alreOpanyeckux apoOei. PannoHanbHbIe BBIPAXKEHUS U UX
npeoOpa3zoBaHuUE.

YpaBHeHHS U HEPABEHCTBA

KBanpartHoe ypaBHeHue, (popmyrna KOpHEW KBaJpaTHOro ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHMi, CBOIOAIIMXCSA K JIMHEHHBIM M KBajpaTHbIM. [Ipocreiimme apoOHO-
palMOHAJIBHBIE YPABHEHHS.

['padrueckas uHTEpIpETALMS YPAaBHEHUN C IByMs IIEPEMEHHBIMU M CUCTEM JIMHEWHBIX
YpaBHEHUH C IBYMs I€peMEHHBbIMU. [IprMepsl penieHuss CUCTEM HEJIMHEWHBIX YPABHEHUN C
JBYMS IEPEMEHHBIMM.

Pemenne TeKCTOBBIX 3aj1a4u alredpandeckum crnocooom.

UucnoBble HEPABEHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ oaHON mepeMeHHOM. PaBHO-
CWJIBHOCTh HEPABEHCTB. JINHEHHbIE HEPABEHCTBA C OJIHOW NepeMeHHOM. CHUCTEMBI TUHEMHBIX
HEPABEHCTB C OAHOU MEPEMEHHOM.

DOyHKUIMHA

[Tonstue ¢pynkunu. O6MacTh onpeneaeH!s 1 MHOXKECTBO 3HaueHul ¢yHkuuu. Croco-
OBl 3aaHus (PYHKIIHMA.

I'padpux pynkiuu. Yrenue cBoiicTB QyHkuuu no e€ rpaduky. I[Ipumepsr rpadgukos
(GYHKIMH, OTpa)arouX peajbHble MPOLECCHI.

@OyHKIMH, ONUCHIBAIOIINE MPSMYIO U 00paTHYIO IPONOPLUUOHAIIBHBIE 3aBUCUMOCTH, UX
rpadukn. OynkumEn y = x2, y = x3, y = Vx, y=|x|. Tpadudeckoe pelreHue ypaBHEHNH i CH-
CTEM ypaBHECHUM.

9 KNIACC

YucJia 1 BLIYUCJICHUSA
PanmonanpHbie ynciia, UPpalMOHAIBHBIE YUCTIA, KOHEYHbIE U OECKOHEUHbBIC JECATHY-
HbIe TpoOn. MHOXKECTBO JEeHCTBUTEIBHBIX YHCEN, ICHCTBUTEIIBHBIC YHCIIa KaK 0CCKOHEYHBIC



NecATUYHbIC npobu. B3anMHO OHO3HAYHOE COOTBETCTBHE MEXKITY MHOMXECTBOM JEHCTBH-
TEJIbHBIX YHCEN U KOOPAUHATHOM MPSMOM.

CpaBHeHUE NEUCTBUTENBHBIX YUCEN, apuPMETHYecKue NEeUCTBUS C JECHCTBUTEIBLHBIMU
YUCJIaMU.

Pa3mepbl 00BbEKTOB OKPYXAIOLIET0 MHUPA, JUIMTEIBHOCTh MPOILIECCOB B OKPYXKAIOIIEM
MHpE.

[TpubmmkéHHoe 3HAYCHHWE BEIMYMHBI, TOYHOCTh NpHOIMKeHUS. OKPYIJICHHE YHUCEN.
[IpukuaKa v OLEHKA pe3yIbTAaTOB BEIYUCIICHUN.

YpaBHeHUs U HEPABEHCTBA

JInnerinoe ypaBHeHuE. Pelienrue ypaBHEHUM, CBOSIINUXCS K JIUHEHHBIM.

KBagpatHoe ypaBHeHue. Pemenne ypaBHEHMH, CBOASIIMXCS K KBagpaTHBIM. bukBan-
paTHOe ypaBHeHHME. [Ipumepsl pemieHns ypaBHEHU TPETbEN U YETBEPTOW CTENEHEN Pasiio-
YKEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-pallMOHaIBHBIX YpaBHEHU. PerieHne TeKCTOBBIX 3a/1au anredpanye-
CKUM METOAOM.

VYpaBHeHHE ¢ IByMs MEpEeMEHHBIMU U ero rpaduk. PemeHue cucteM IBYX JTUHEUHBIX
YPaBHEHUM C JABYMs MEPEMEHHBIMU. PellleHne CUCTeM JBYX YPaBHEHUH, OJTHO U3 KOTOPBIX
JUHENHOe, a Ipyroe — BTOpoi cteneHu. ['paduueckas HHTEpHpeTanys CUCTEMbl YpaBHEHUHN
C IBYMsl IIEPEMEHHBIMM.

Peliienrie TEKCTOBBIX 3aj1au anreOpandyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JTMHENHBIX HEPABEHCTB C OJHOW NEPEMEHHOM. PellleHue CUCTEM JTMHEUHBIX
HEPaBEHCTB C OJIHOM nepemeHHoM. KBanpaTHbie HepaBeHCTBA. [ paduueckas nHTepnperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMs [IEPEMEHHBIMU.

DOyHKIUU

KBanpatuunas ¢ynkuus, e€ rpadux u cBoictba. [lapabosia, KoOpJUHATHI BEPIIUHBI
napaboJIbl, 0Cb CAMMETPHUH 1TapadOoJIbI.

I'padukn GyHKumit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |x| 1 ux cBoiicraa.

YucaoBblie M0CI€A0BATEILHOCTH U NIPOTPECCUH

[ToHATHE YMCIIOBOM MOCIEAOBATEIBLHOCTU. 3aIaHUE MOCIIEI0OBATEIIbBHOCTU PEKYPPEHT-
HOU opMyIioi U HOpMYJIOii 1-TO YIIeHA.

Apudmernueckasi 1 reomeTpudeckast mporpeccur. opmyiiel #-ro 4ieHa apudmMeTrye-
CKOM ¥ TEOMETPUUECKOU MPOTPECCHM, CyMMBI IEPBBIX /1 YJICHOB.

N300pakenne wWieHOB apu(METUYECKOH M TeOMETPUUYECKONW MPOrPEeCcCHil TOYKaMu Ha
KOOPAMHATHOM MIOCKOCTHU. JIMHENHHBIN U SKCHOHEHIIMAIbHBIN PoCT. CHOKHbBIE MPOIEHTHI.

INNIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBI YUEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI



JInuHOCTHBIE pe3yabTaThl OCBOCHUS MPOTPAMMBI Y4eOHOTO Kypca «Anredpa» xapak-
TEPU3YIOTCA:

1) naTrpuoTHYecKoe BOCIMTAHME:

MPOSIBJICHUEM HMHTEpPECa K MPOLLIOMY M HACTOSIIEMY POCCHUHCKON MaTEMAaTHKH, LEH-
HOCTHBIM OTHOIIEHUEM K JIOCTMKEHHSIM POCCUHCKUX MAaT€MaTUKOB M POCCUHCKOW mMaTeMa-
TUYECKOM IIKOJIbI, K MCIOJB30BAHUIO 3TUX JOCTHKEHUW B JPYIMX HAyKaX U MPUKIAJTHBIX
chepax;

2) rpa:kIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMOJHEHUIO O0S3aHHOCTEH Tpa)kAaHWHA M peaju3allid €ro Ipas.,
MPEICTABICHUEM O MAaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3IUUHBIX CTPYKTYD,
SBJICHUH, MPOLIETyp TPaXAaHCKOTO o0IIecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO
K OOCYXKIEHHUIO 3TUYECKHUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKE-
HUW HAYKH, OCO3HAHHWEM BaXKHOCTU MOPAIbHO-3TUYECKHUX MPUHLUIOB B AEATEIBHOCTU YYE-
HOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAHOBKOI Ha aKTHMBHOE y4acTHE€ B PELICHUM MPAKTHUUECKUX 3a7a4 MaTeMaTHYeCKOU
HaIpPaBJICHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEMAaTHYECKOro OO0pa3oBaHUsl Ha MPOTSKEHUU
BCEU KU3HU JUIsl YCIEITHOW MPO(PECCUOHAILHON IESITEIbHOCTH M PAa3BUTHEM HEOOXOIMMBIX
yYMEHUH, OCO3HAHHBIM BHIOOPOM U TTOCTPOCHUEM HMHIANBUIYATbHON TPAEKTOPUN 00pa30BaHUS
Y KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIUTAHME:

CIIOCOOHOCTBIO K IMOLIMOHATBHOMY U ACTETUYECKOMY BOCHPUSITHIO MAaTEMaTUYECKHUX
00BEKTOB, 3aj1a4, PEUICHUHN, PACCYKICHUN, YMEHUIO BUJIETh MAaTEMaTUYECKHE 3aKOHOMEPHO-
CTHU B HCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMSL:

OpUEHTAaIue! B ACSATEILHOCTH HA COBPEMEHHYIO CUCTEMY HAay4YHBIX MPEJACTABICHUMN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, MPUPOABI U 00IIEeCTBa, TOHUMAHUEM Ma-
TEMaTUYECKOW HAayKU Kak cepbl YeIOBEUECKON NEesATEeIbHOCTH, STAMOB €€ Pa3BUTHS U 3HA-
YUMOCTH JIJIs1 pa3BUTHUSI IIUBWJIM3AIIUU, OBJIAJICHUEM S3bIKOM MATEMAaTHUKU U MaTeMaTUYECKOU
KYJbTYpOM KaK CPEJCTBOM MO3HAHUSI MHPA, OBJIAJCHUEM MPOCTEUINIMMU HaBbIKAMHU HCCIIE-
JIOBATEIbCKOM JIEATCIbHOCTH;

6) pusuveckoe BocnuTanue, GopMUpPOBaHUE KYJIbTYPbI 310POBbS U IMOIUOHAJIb-
HOI0 0JIArONOJIYYMs:

TOTOBHOCTBIO NMPUMEHSTh MaTEMaTUUECKUE 3HAHUS B MHTEpPECax CBOETrO 370pOBbs, Be-
JeHUs 340pOBOro 0dpasa KU3HU (310pOBOE MUTAHKUE, COATTAHCUPOBAHHBIN PEKUM 3aHATHIA U
OTHIbIXa, peryisipHast Gu3nyeckas aKTUBHOCTH), CHOPMUPOBAHHOCTHIO HaBBIKA pediiekcum,
MPU3HAHUEM CBOETO MpaBa Ha OMMOKY M TAKOTO K€ TIpaBa JAPYroro 4eJI0BeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:



OpHEHTalMel Ha MPUMEHEHNE MAaTEMAaTHISCKUX 3HAHUH I pelIeHus 3a7a4 B 00J1acTu
COXPAHHOCTH OKPY>KaroIIeH cpe/ibl, IIIAHUPOBAHUS MOCTYIKOB U OIIEHKU UX BO3MOKHBIX I10-
CJEACTBUM JJISI OKPY’KAIOIIEH Cpe/ibl, OCO3HAHUEM TJIO0ATBHOTO XapaKTepa 3KOJIOTHYECKHUX
npo0sieM U MyTel UX peleHus;

8) ajanTanus K U3MEHSIIOIMMCS YCJIOBHSAM CONMAIBLHON U NPUPOJIHON Cpebl:

TOTOBHOCTBIO K JICUCTBUSIM B YCJIOBUSAX HEONPEACIEHHOCTH, MOBBIIIEHUIO YPOBHS CBO-
ell KOMIIETEHTHOCTH 4Ye€pe3 MPaKTUYECKYIO JEATEIbHOCTh, B TOM YHCIIC€ YMEHUE YUUTHCS Y
JIPYTUX JIIOJIeH, MpUoOpeTaTh B COBMECTHON JIEATEIbHOCTH HOBBIE 3HAHUS, HABBIKK M KOMIIE-
TEHIIUU U3 ONbITA JIPYTHUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHWM, B TOM 4ucie (OPMYIHPOBATH
UJICH, TTOHSTHUS, TUIIOTE3bI 00 00BEKTaX U SIBJICHUSAX, B TOM YHCIIC paHEE€ HEU3BECTHBIX, OCO-
3HABaTh JACPUITUTHI COOCTBEHHBIX 3HAHUN U KOMIIETCHTHOCTEH, TUTAHUPOBATH CBOE Pa3BUTHUC;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIUIO, BOCIIPUHUMAThH CTPECCOBYIO CUTY-
aIlMIO0 KaK BBI3OB, TPEOYIOIIUNA KOHTPMEDP, KOPPEKTUPOBATh IPUHUMAEMBbIE PEUICHUS U JCH-
cTBUs, (GOPMYJIUPOBATH U OLICHUBATH PUCKHU U TTOCIEACTBUS, POPMHUPOBATH OTIBIT.

METAINIPEIJMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3zoBble J10rnyeckue AeicTBus:

e BBIABIISITh M XapaKT€PU30BATh CYIIECTBEHHBIEC MPU3HAKA MaTEMAaTUYECKUX OObEKTOB,
MOHSATUH, OTHOIICHUN MEXy TMOHATUAMH, (GOPMYIUPOBATH ONPEACIICHUS TMOHATUMN,
YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKALUKM, OCHOBaHUS JJIs1 0000111e-
HUS U CPABHEHUSI, KPUTEPUU ITPOBOIMMOTO aHAIIN3A;

e BOCIPUHUMATH, (HOPMYITUPOBATH U TPEOOPA30BLIBATE CYXK/ICHUS: YTBEPAUTEIbHBIC U
OTpHUIIATEIbHBIC, SIUHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

e BBISBIATH MATEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MIPOTUBOPEUHs B (pak-
Tax, IAaHHBIX, HAOMIONCHUSAX U YTBEPKACHUSAX, MpejiaraTh KpUTEPUU JIJIsl BBISBIIC-
HUsl 3aKOHOMEPHOCTEW U IPOTUBOPEUM;

e JI€JIaTh BBIBOJbI C HCMOJHb30BAHUEM 3aKOHOB JIOTUKH, JETYKTUBHBIX U MHIYKTUBHBIX
YMO3AKJIFOUYECHUH, YMO3AKIIOUYCHUN 0 aHAJIOTHH;

e pa3bupaTh M0Ka3aTEIHLCTBA MATEMATUUYECKUX YTBEPKACHUHN (MPsSMbIE U OT MPOTHUB-
HOT'0), MPOBOJUTH CaMOCTOSITEJILHO HECJIOKHBIE JT0KAa3aTeNbCTBA MAaTEeMaTUYECKUX
(dakToB, BBICTpAaWBATh APTYMEHTAIMIO, MPUBOAUTH TPUMEPHI U KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE PACCYKICHUS;

e BBIOMpATH CIOCOO pelieHus y4ueOHOUW 3amauu (CpaBHHMBATh HECKOJIHKO BapHAHTOB
peleHusi, BIOUpaTh Haubosiee MOAXOMSIIINN ¢ YYETOM CaMOCTOSITEILHO BBIJICIICH-
HBIX KPUTEPHUEB).

ba3oBble ucciaegoBare/ibcKue 1eiCTBUA:



WCITOJI30BATh BOMPOCKHI KaK MCCIEAOBATENLCKIUI HHCTPYMEHT MO3HAHUS, (POPMYITH-
pPOBaTh BOMPOCHI, GUKCUPYIONTHE TMPOTUBOPEUNE, IPOOIEMY, CAMOCTOSTEILHO YCTa-
HABJIMBATh HCKOMOE M JIaHHOE, (hOPMHUPOBATH TUTIOTE3Y, APTYMEHTHUPOBATH CBOIO T10-
3ULHIO0, MHEHUE;

IIPOBOJIUTH 10 CAMOCTOSITCIIBHO COCTABJICHHOMY ITUIAHY HECJIOXHBIA SKCIICPUMEHT,
HEOOJIBIIIOE HCCIEAOBAHUE IO YCTAHOBIICHUIO OCOOCHHOCTEH MaTEeMaTHYECKOTO
00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOM;

CaMOCTOSATEILHO (HOPMYIUPOBaTh OOOOIIEHHUS M BBIBOJBI IO PE3yJIbTaTaM IPOBE-
NEHHOTO HAOJIOACHMS, CCIICIOBAHUS, OIICHUBATH JIOCTOBEPHOCTD IOJIYYCHHBIX Pe-
3yJbTaTOB, BBIBOJIOB U 00OOIIICHMIA;

MIPOTHO3WPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATH MPEIITOIOKE-
HUS O €TO Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nundopmanmueii:

BBISIBJISITH HEIOCTATOYHOCTh U M30BITOYHOCTh MH(OPMALIUK, JaHHBIX, HEOOXOIUMBIX
JUISL PELICHUS 3a/1a4H;

BBIOMPATh, AHATU3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH MH(DOPMAIUIO
pa3IUYHBIX BUIOB M (POPM IMIPEACTABICHHUS;

BbIOMpaTh (GOpMy NpEACTaBICHUS MHPOPMALMM U WILIIOCTPUPOBATh pellaeMble 3a-
Jla4y CXeMaMHU, AMarpaMMaMH, HHOU rpadUKoi U MX KOMOMHALIUAMU;

OLICHMBAaTh HAAEKHOCTh MH(GOPMAIMM MO KPUTEPHUSAM, NPEIJIOKEHHBIM YUYUTEIEM
WIH CPOPMYJIIMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKAaTHBHBIE YHHBEPCAJIbHbIE YYeOHbIe HeiCTBUS:

BOCIIPUHUMATh U (POPMYIUPOBATH CYXKICHUS B COOTBETCTBUM C YCIOBUSIMHU U IIEJISI-
MU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U
MMMCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS O XOAY PEIICHUS 3a/1auyd, KOMMEHTHPO-
BaTh MOTYUCHHBIA PE3yNIbTaT;

B X0JI¢ 0OCYXXJICHHS 3aJ]aBaTh BOIPOCHI IO CYIIIECTBY 00CYKIaeMOW TeMbI, pooJIe-
MBI, pelIaeMoi 3aja4u, BHICKa3bIBaTh UJIEH, HAIICJIEHHBIE HA TIOUCK PEIIeHUs, COMO-
CTaBJISATh CBOM CYXKIEHUS C CY)KICHUSIMH IPYTUX YYACTHUKOB JIMAjora, oOHapYKH-
BaTh Pa3jIM4Me U CXOJCTBO IMO3HIIHMK, B KOPPEKTHOU (hopme GopMyIHpoBaTh pa3HO-
TJIaCHsI, CBOU BO3PAXKCHUS;

MPEACTABIIATh PE3YIbTaThl PEIICHUS 3a7a4d, IKCIIEPUMEHTA, UCCIICIOBAHUS, TIPOCK-
Ta, CAMOCTOSITEILHO BBHIOMPATh (hOpMAT BBICTYIUICHUSI ¢ YIETOM 3a/1au Mpe3eHTAINH
U 0COOEHHOCTEH ayAUTOPUH;

MOHMUMATh M MCIOJL30BaTh NMPEUMYINECTBA KOMaHAHOW U WHANBUIYATLHON pabOTHI
MIPY PEIICHUN YUYeOHBIX MAaTEMATUYECKUX 3a]1aY;

MPUHUMATH 11€1h COBMECTHOM JIEATEILHOCTH, IJIAHUPOBATh OPTaHU3AIIUI0 COBMECT-
HOUM paboTHI, pacupenensaTh BUIbI padOT, JOTOBAPUBATHCA, OOCYX AATh MPOIECC H
pe3yabTar paboThl, 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;



e y4YacTBOBaTh B IPYMNNOBBIX Popmax paboTsl (0OCYKAeHUS, OOMEH MHEHHUSIMH, MO3-
TOBBIE IITYPMBI U IPYTHE), BBHITIOIHATH CBOIO 4aCTh pabOThl U KOOPAHMHUPOBATH CBOU
JICHCTBUS C IPYTUMH WICHaMU KOMaH/]Ibl, OLIEHUBATh Ka4eCTBO CBOETO BKJIaJa B 00-
MUK TPOIYKT MO0 KPUTEPHUSAM, CPOPMYITNPOBAHHBIM YIaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHUBepcaJIbHbIe YueOHbIe 1eiicTBUsI
Camoopranusanus:

e CaMOCTOSITEJIBHO COCTaBIATh IUIAH, aJITOPUTM PEIICHHUs 3a/1auul (UM €r0 4acTh), BbI-
Oupathb crocod peueHus ¢ y4éToM UMEIOUINXCS PECYPCOB U COOCTBEHHBIX BO3MOXK-
HOCTEH, apryMEeHTHPOBAaTh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ YIETOM HOBOU
nHpopMaruu.

CaMOKOHTPOJIb, IMOIHOHATbHBIH HHTEJJIEKT:

e BIAJETh CIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIS MPOLiecca U pe3ynbTara pele-
HUSl MaTEeMaTUYECKOM 3a/1aui;

e IMPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NpU PELICHUU 3a7aud, BHO-
CUTh KOPPEKTUBBHI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOATEIHCTB, HAWIEHHBIX
OITUOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa AEATEIHHOCTH MOCTABICHHON 1EIH U YCIOBH-
SIM, OOBSACHATH MPUYNHBI TOCTHKEHUS WM HETOCTHKEHUS LEIH, HAXOIUTh OLINOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

IMPEAMETHBIE PE3YJIBTATDBI

K xonIity oOydenust B 7 kjiaacce oOy4aromMiicss OJIYYUT CIEAYIOIIUE PEAMETHBIE pe-
3yJbTaThI:

Yucaa v BIYMCICHUA

BbImonHsATh, coueras yCTHblE U MUChbMEHHbIE NMPUEMBI, apupMeTHUECKUe ACUCTBUS C
palMOHANTbHBIMUA YUCIIAMH.

HaxonuTh 3Ha4eHHs] YHMCIOBBIX BBIPAKEHUM, MPUMEHSTh pPazHOOOpa3Hble CHOCOObI U
NpUEMBI BBIYMCIICHHUS 3HAUYEHUN TPOOHBIX BBIPAXKEHUH, COJAEPKAIINX OOBIKHOBEHHBIE U J€-
CATUYHBIE IPOOH.

[lepexoauTs OT 0HOM (POPMBI 3aTTUCH YUCEIN K APYTOH (TIpeoOpa3oBbIBATh AECITHUHYIO
Ipo0b B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JECSATHYHYIO, B YACTHOCTH B OECKOHEUHYIO JI€-
CATUYHYIO IpOOB).

CpaBHUBATH U YIIOPSAJOUYNBATH PAllMOHAIIbHBIC YUCIIA.

OKpyrasTh yKcIIa.

BBINTONHATE NPUKHUIKY M OLEHKY pe3yJibTaTa BBIYHUCIECHUMN, OLICHKY 3HAYEHHUH YHCIIO-
BBIX BbIpaKEHUI. BBIMOTHATH AEHCTBUS CO CTENEHIMU C HATYPAIbHBIMU MTOKA3aTEISIMHU.

[IpuMeHsATh MPU3HAKK IETUMOCTH, Pa3JIOKEHUE HA MHOKUTEIN HATYPaJIbHBIX YHUCE].



Pemare NpakTMKO-OPUEHTUPOBAHHBIE 337a4M, CBS3aHHBIE C OTHOLICHWEM BEJIMYMH,
IIPONOPLUHOHAIIBHOCTBIO BEJIMYMH, NPOLIEHTAMU, UHTEPIPETUPOBATH PE3YJIbTAThl PELICHUS
3a7a4 ¢ yu€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH paccMaTpUBaEMbIX OOBEKTOB.

AnredOpanveckue BbIPAKEHUS

Hcnonp30BaTh anreOpanyeckyr0 TEPMUHOJIOTUIO U CUMBOJIMKY, IPUMEHSTh €€ B MpO-
1IECCE OCBOCHMS YUEOHOr0 MaTepurara.

Haxonutb 3HaueHHs OyKBEHHBIX BBIPAKEHUM NIPH 3aJaHHBIX 3HAYEHUSAX NIEPEMEHHBIX.

BoimonHATe peoOpa3oBaHus LEIOr0 BhIPAXKEHHS] B MHOTOWIEH IPHUBEICHUEM I10/100-
HBIX CJIaraéMblX, PACKPBHITUEM CKOOOK.

BBINONHATE YMHOXKEHUE OJHOWICHA HA MHOTOWIEH M MHOIOYIEHAa Ha MHOIOYJIEH,
OpPUMEHSATH (POPMYJIbI KBapaTa CYMMBI M KBaJpaTa pa3HOCTH.

OCyIIECTBIATh Pa3JIOKEHUE MHOTOWIEHOB HA MHOXKHMTENIM C MOMOIIbIO BHIHECEHHS 32
CKOOKH 0011Iero MHOXHTEIS, TPYINIIUPOBKH CIaraéMbIX, IpUMEHEHHs (HOPMYJI COKpaIEHHO-
IO YMHOKEHUS.

[IpumensaTh npeoOpa3oBaHUsl MHOTOUYJIEHOB JUISI PEIICHUs PA3NMYHBbIX 33]a4 U3 MaTe-
MAaTHKH, CMEKHBIX IPEAMETOB, U3 PEAJbHON ITPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTEMEHEN ¢ HATYpajJbHBIMHU MOKAa3aTeIsIMU sl IpeoOpa3oBa-
HUSI BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pemars nuHENWHBIE ypaBHEHHS C OJHOM NEPEMEHHOM, IPUMEHSS MPaBuiia Iepexoaa oT
VCXOJHOTO YpPaBHEHUs K PAaBHOCWIBHOMY eMy. IIpoBepsATh, SIBISETCS M YHUCIO KOPHEM
YPaBHEHUS.

[TpumensTh rpaduueckrne METObl PU PEILICHUH JIMHEHHBIX YPAaBHEHUHN U UX CUCTEM.

[TonbGupate mpumepbl map YUCEN, SBISIOLIUXCS PELICHUEM JIMHEHHOrO ypaBHEHHUS C
JIBYMsI IEPEMEHHBIMHU.

CrpouTh B KOOPAMHATHOM TUIOCKOCTU TpaUK JIMHEWHOTO YpaBHEHHs C ABYMs Mepe-
MEHHBIMH, TOJIb3YsICh TpauKOM, IPUBOIUTH IPUMEPHI PEILICHUSI yPaBHEHUSI.

Pemars cucTteMbl ABYX JUHEWHBIX YPaBHEHHUU C IBYMs IIEPEMEHHBIMH, B TOM YHUCIE
rpaguyecku.

CocTaBiaTe M pelaTh JUHEWHOE YPAaBHEHHME WIIM CHCTEMY JIMHEWHBIX YPAaBHEHUU IO
YCIOBHUIO 3aJa4¥, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4d IOJYyYECHHBIN
pe3yJbTar.

DyHKIUU

N3o0pakaTh Ha KOOPAMHATHON NPSIMON TOUYKH, COOTBETCTBYIOIINE 3aJaHHBIM KOOP/IH-
HaTaM, JIy4H, OTPE3KH, HHTEPBaJIbl, 3aAMKCHIBATh YUUCIOBBIE MPOMEKYTKH Ha anreOpanyeckom
A3BIKE.

OTtMmeyaTh B KOOPAMHATHOW IUTIOCKOCTH TOYKHM MO 33JaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku TuHeHHBIX QyHKIMA. CTpouTh rpaduk GyHKINH Yy = |X|.



OnuceiBaTh ¢ MOMOIIBIO (PYHKITUH M3BECTHBIE 3aBUCUMOCTH MEXIY BEITUYHMHAMH: CKO-
pPOCTb, BpEMs, PAaCCTOSIHUE, LI€HA, KOJWYECTBO, CTOMMOCTb, MPOU3BOAUTEIBHOCTD, BpPEMH,
00BEM paboTHI.

Haxonutb 3HaueHne PyHKIIMU MO 3HAUCHUIO €€ apryMeHTa.

[TonumaTts rpadguueckuit crocoO MpeACTaBiICHUS U aHaIu3a UHPOpMallUU, U3BJIEKATh U
WHTEPIPETUPOBATH MHHOPMAIINIO U3 TPAPUKOB PEATHHBIX MPOIECCOB M 3aBHCHMOCTEH.

K koHiry oOydenust B 8 kjiacce 00ydJarOmMACs MOTYYUT CICTYIONTUE TIPEIMETHEIE pe-
3yJIbTATHI:

Yuciaa v BBIYMCICHUA

Hcnonb30BaTh HaYalbHBIE MPEICTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX YUCEN IS
CpaBHEHUS, OKPYTJICHHS W BBIYUCIICHHI, U300paKaTh ACHCTBUTEIBHBIC YMCIIA TOYKAMHU Ha
KOOPAMHATHOM IIPSMOM.

[IpumeHnsaTh MOHATHE apU(PMETUYECKOTO KBaJIpaTHOTO KOPHS, HAXOJUTh KBaJpaTHBIC
KOPHH, UCIIOJIB3YSl MPU HEOOXOAMMOCTU KaJbKYJSTOP, BHINOJHATH MPeoOpa3oBaHUs BbIpa-
YKEHHI, COJepKaIX KBAIPATHbIE KOPHHU, UCIIOJIb3Ys CBOMCTBA KOPHEM.

Hcnonb30BaTh 3amucu OONBIINX W MaJbIX YKCEN C MOMOIIBIO JACCATUYHBIX ApoOeh U
crenenent uncna 10.

AuredpanvyecKue BbIPpAKEHUA

[IpuMeHsTh MOHATHE CTETICHH C IIEJIBIM MT0Ka3aTeJIeM, BBIMOIHATH MPeoOpa30BaHUsI BbI-
PaXXEHHUI, COAEPKAITUX CTENEHN C LEJIBIM ITOKA3aTEIIEM.

BBINOMHATH TOXKAECTBEHHBIE MTPe0oOpa30BaHUs PAllMOHATBLHBIX BBIPAXKEHUM Ha OCHOBE
paBuJI IEUCTBUM HAJl MHOTOWICHAMH U aIreOpandecKuMu Jpo0sSMU.

PacknanpiBaTh KBaJpaTHBINA TPEXUICH HA MHOKHUTEIH.

[TpumensThs mpeoOpa3oBaHus BBIPAKECHHM U1l PEIICHUs Pa3IUYHbIX 33]a4d U3 MaTeMa-
TUKH, CMEXHBIX ITPEAMETOB, U3 PEATHLHON MPAKTUKHU.

YpaBHeHHS U HEPABEHCTBA

PemaTe iMHENHbBIE, KBAIPATHBIE YPABHEHUS U PALMOHAIIBHBIE YPABHEHUS, CBOISIIIIUECS
K HUM, CUCTEMBI JIByX YPABHEHHUU C ABYMsI IEPEMEHHBIMU.

[IpoBOAUTE MpPOCTENIIE UCCIENOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUW, B TOM YHCIIE
C IpUMEHEeHHEeM TrpaduuecKux NpeacTaBieHuil (ycTaHaBIMBaTh, UMEET JIM YPaBHCHHUE WU
CHUCTEMa ypaBHEHUH pelleHus1, ECIM UMEET, TO CKOJIBKO, U ITpoUee).

[lepexoauTs OT ciiOBeCHON (POPMYIUPOBKH 3a7a4M K €€ airedpandeckoi MOJIEH C To-
MOILBK) COCTABJICHUS YPABHEHUS WJIM CUCTEMBbl YPAaBHEHUW, UHTEPIPETUPOBATH B COOTBET-
CTBUH C KOHTEKCTOM 3aJ1a4H MOJYYEHHBIA PE3yJIbTAaT.

[IpuMEHSTH CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsI CPABHEHUS, OLICHKH, pelIaTh JUHE-
HbIC HEPABEHCTBA C OJHOU MEPEMEHHON U UX CUCTEMBI, 1aBaTh IrpadUuecKyro WILTFOCTPAIIHIO
MHOJKECTBA PEIIEHN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIUU



[TornMaTh 1 UCTIONB30BaTh (DYHKIIMOHATIBHBIC TIOHITHS U S3BIK (TEPMHUHBI, CHMBOJINY C-
CKHe 0003HAYeHMs), ONPEIETATh 3HaUeHne (YHKIIMH 10 3HAYEHUIO apTyMEHTa, ONPEACIISITh
cBoiicTBa PyHKIMHU TIO €€ TpaduKy.

Crtpoutsb rpaduku d7eMeHTapHBIX QYHKIUNA BUJIA:

y=k/x, y=x2, y=x3,y = [x|, y = VX, OIICBIBATH CBONCTBA YHCIOBOIl (YHKIHH 110 ¢&
rpaduky.

K koHiry oOydenust B 9 kiiacce 00ydarOmMiACs MOTYYUT CICTYIONTUE TIPESIMETHEIE pe-
3yJIbTATHI:

Yuciaa v BBIYMCICHUA

CpaBHUBATH U YIIOPSAIOYMBATH PALIMOHAJIBHBIE U HPPALMOHAIBHBIE YHUCIIA.

BrimonHITh apudMeTrHdeckue NeUCTBHUS ¢ PAIMOHAIBHBIMA YHCIIAMH, COYETast YCTHBIC
Y TIMCbMEHHBIE TPUEMBI, BBITIOJIHITH BHIYUCIIECHUS C UPPALlMOHATILHBIMU YHCIIAMH.

HaxoauTpe 3HaU€HUsI CTENEHEN C LENbIMU MOKA3aTEIsIMU U KOPHEW, BBIUUCIIATH 3HAUE-
HUS YHCIIOBBIX BBIPAKCHUI.

OKpyrJisSITh NEWCTBUTEIBHBIE YUCIA, BBIIOIHATh MPUKUIKY PE3YyJbTaTa BBIYUCICHUM,
OIIEHKY YHCJIOBBIX BBIPAYKEHUM.

YpaBHeHNS U HEPABEHCTBA

Pemiats JIMHEHBIE U KBAaJpPATHBIC YPAaBHEHUS, YPABHEHUS, CBOJSIIMECS K HHUM, IPO-
cTeimme 1poOHO-pallMOHATBHBIE YPaBHEHUS.

Pemiath cuctembl IBYX JMHEWUHBIX YPAaBHEHUH C IBYMS IEPEMEHHBIMU U CUCTEMBI JIBYX
YpaBHEHUI, B KOTOPHIX OJTHO YPAaBHEHUE HE SIBJISICTCS JIMHEHHBIM.

PemaTe TekcTOBbIE 3a/ayu anreOpauvyeckuM CIOcOOOM C TOMOIIBIO COCTaBIICHUS
YPaBHEHHUS UM CUCTEMBI ABYX YPABHEHUH C ABYMS IIEPEMEHHBIMU.

[IpoBOANUTE MPOCTENIINE UCCICAOBAHUS YPABHEHUM U CUCTEM YPABHEHHM, B TOM UHCIIE
C IpUMEHEeHHEeM TrpaduuecKux NpeacTaBieHuil (ycTaHaBIMBaTh, UMEET JIM YPaBHCHHUE WU
cUCTeMa YpaBHEHUM pelIeHus, €ClId UMEET, TO CKOJIBKO, U Ipoyee).

Pemate nuHeiHbIe HEpaBEHCTBA, KBAAPATHBIE HEPABEHCTBA, M300paxaTh pellleHrue He-
PaBEHCTB HA YMCIOBOM MPSIMOM, 3alIUCHIBATh PELUIEHUE C IOMOIIBIO CUMBOJIOB.

Pemath crcTeMbl JIMHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIFOYAIOIINE KBAJ-
paTHOE HEPABEHCTBO, M300pakaTh PEILICHUE CUCTEMbl HEPABEHCTB HA YMCIIOBOM MPSIMOM, 3a-
MUCHIBATh PEIICHUE C TOMOIIbIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELICHUN PA3JIMYHBIX 33]1a4.

DyHKUUU

Pacno3naBaTh (hyHKIIMK U3yUYE€HHBIX BUAOB. [l0Ka3bIBaTh CXEMATHUYECKU PACIIOIOKEHUE

Ha KOOPJIMHATHOU TUIOCKOCTH TpadukoB GyHKIuM Buga: y = kx, y =kx + b, y = k/x, y = ax2
+bx + ¢,y =x3, y=1\x, y = |x|, B 3aBHCHEMOCTH OT 3HaYeHNUI K03(PUIIMEHTOB, OIIICHIBATE

CBOMCTBA (DYHKIIMA.



CtpouTh U U300pakaTh CXEMaTUYECKH TpaPUKU KBAIPATUYHBIX (PYHKIIHM, OMHCHIBATH
CBOICTBa KBaAPATUYHBIX (PYHKIUN MO UX rpapuKam.

Pacno3naBaTh KBaapaTuyHy0 (QYHKIHIO MO (opMmyie, TPUBOJUTH MPUMEPH KBaJpa-
TUYHBIX (QYHKIUN U3 pealbHON KU3HH, (PU3UKU, TEOMETPHUU.

YucJioBbIe N0OCT€10BATEIHLHOCTH U MPOrpeccuu

Pacnio3naBaTh apuMeTHUECKYI0 U T€OMETPHUUECKYIO MPOTPECCUU TIPH PA3HBIX CIOCO-
0ax 3aaHusl.

BBIMONMHATE BBIUMCIIEHUS C UCHOJIb30BaHUEM (OPMYJ N-ro wieHa apu(pMETHUECKON U
reOMETPHUECKOM MPOrpeccuid, CyMMBbI TIEPBBIX N YJICHOB.

N300pakaTh YWiICHBI [TOCIEI0BATEIFHOCTH TOUKAMU Ha KOOPAMHATHON TIOCKOCTH.

Pemmars 3amaun, CBA3aHHBIE C YHCIOBBIMU MOCTEA0BATEIBHOCTIMHU, B TOM YHCIIE 3a7a-
91 U3 peasbHON )KU3HU (C UCTIOIB30BAHUEM KAIbKYJISATOPA, IU(PPOBBIX TEXHOIOTHU).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

HaumeHoBaHue pa3iesioB H TeM MpPo-

KoanuecTBo 4acoB

JJekTpoHHbIe (HUdpo-

Ne i/ Ko]—[Tpo,m,]-[],[e HpaKTuquKHe Bble) OﬁpaSOBaTeJILHLIe
rpaMMbl Bcero
padoTbI padoThbI pecypcbl
| Yucia u BeIUKCIICHU. PalinoHalibHbIE 75 ) bubmuorexa [JOK
qucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AnreOpanyeckue BoIpaKeHUS 27 2 https/m.cdsoo.ru/7f415590
bu6mmorexa [IOK
3 YPABHEHM 1 HEPABEHCTBA 20 2 https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
4 KoopHate! n rpagux. GyHiimi 24 2 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
> Hosropenne n 0bobmennue 6 ! https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 9 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

HaumeHoBaHue pa3iesioB H TeM MpPo-

KoanuecTBo 4acoB

JeKTpoHHbIE (U-

Ne /i Kourpoasubie Ilpakruueckue  POBbIE) 00pa3oBaTeb-
I'PaMMBbI Bcero
padoTbI padoThbI HbIe pecypchbl
bubmuoreka [JOK
. 1
1 Uucna u Beruncienus. Ksagparasle KopHU 15 hitps-//m.cdsoo.ru/7f417af8
) Uucna u Berunciaenus. CTEeHb ¢ 1ebIM 7 bubmuorexa [JOK
[10Ka3aTesIeM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BolpakeHus. KBaapar- 5 1 bubnnoreka [JOK
HBIN TPEXWICH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BeIpakeHus. Ajredpau- 15 ) bubnuorexa [JOK
yeckas Ipo0b https://m.edsoo.ru/7f417afl
VYpaBuenus u HepaBeHcTBa. KBagparHbie bubnmnoreka [JOK
5 15 1
ypaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBHeHus U HepaBeHCTBA. CHCTEMBI bubnuoreka [IOK
6 . 13 1
YpaBHEHHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHncTBa 12 1 hitps://m.cdsoo.ru/7f417af8
bu6mmoreka [JOK
8 Dymiciui. OCHOBHEIE NOHATHA > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
? DyHKuyH. THCIOBHIE QyHKLHH ? ! https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
1
10 TosTopenne 1 obodwmenHe 6 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 9 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

HaumeHoBaHue pa3esioB U TeM MpPoO-

KoanuecTBo 4acoB

duexkTpoHHbIe (Lndpo-

Ne i/ KOHTpOJ‘ILHLIe HpaKanecKHe Bble) 06pa3.0BaTem,m>1e
TpPaMMbI Bcero
padoThbI padoTbI pecypchl
) Yucna u BeluncieHus. JleicTBUTEIbLHbBIC 9 1 bubnuorexa [IOK
quciia https://m.edsoo.ru/7f419d08
) YpaBHEHHUs U HEPABEHCTBA. Y PABHEHUS C 14 1 bubnnorexa [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHCTEMBI ypaB- 14 | bubmmoreka [JOK
HEHUI https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBencTBa 16 1 hitps://m.cdsoo.rw/7f419d08
bu6mmoteka IIOK
> Dynxuun 16 ! https://m.edsoo.ru/7f419d08
bubmmoreka IIOK
6 HucnoBsle MOCIEI0BaTENbHOCTH 15 1 hitps://m.cdsoo.rw/7f419d08
7 [ToBTOpenue, o6o0IIeHNE, CUCTEMATH3AIHS 13 ) bubmmnoreka HOK
3HAHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0



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

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJILHO-
'O MPOLIECCA
OBSI3ATEJbHBIE YYEBHBIE MATEPUAJIBI JJIS1 YAEHUKA

» Anre6pa, 7 kinacc/ MaxkapsraeB FO.H., Munatok H.I'., Hemikos K.U. u npyrue;
noA penakuuen TenskoBckoro C.A., AkupoHnepHoe o0iiecTBo «M31aTenscTBoO
«IIpocBereHue»

» Anre6pa, 8 kiace/ MakapsiueB FO.H., Munmiok H.I'., HemkoB K.W. u apyrue,
AxkunonepHoe obmectBo «M3narensctBo «lIpocsemienner

» Anre6pa, 9 knacc/ Makapsiue FO.H., Munarok H.I'., Hemkos K.W. u npyrue,

AxknmonepHoe obmectBo «M3aarenbeTBo «lIpocBemenne»

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

PDIII, 1IOK
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