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HOACHUTEJIBHASA 3AIINCKA

AnrebOpa SIBISETCS OJJHUM W3 OMOPHBIX KYpCOB OCHOBHOTO 00Iero oopa3o-
BaHMS: OHA OOeCreyuBaeT M3YYCHUE JPYTUX JUCHUIUIMH, KaK ECTECTBEHHO-
HAay4YHOT0, TaK U TYMaHUTapHOTO IMKJIOB, €€ OCBOCHUE HEOOXOAUMO MJIsS MPOAOJI-
KEeHUs 00pa30BaHMs U B MOBCEIHEBHOM XKU3HU. PazBuTue y oOydaromuxcs Hayd-
HBIX TPEICTABICHUN O MPOUCXOXKICHUHM U CYIIHOCTH aireOpandyeckux abCTpak-
11, coco0e OTpakeHUs MaTeMaTHYeCKOW HayKOH SIBJIEHHI M MPOILECCOB B MpH-
pojie U O0IIeCTBE, POJIM MATEMAaTHYECKOT0 MOJICIIMPOBAHUSI B HAYYHOM IMO3HAHUU
U B IIPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PECHUS U KaueCTB
MBIIUICHHS, HEOOXOAUMBIX JIJISI aJIalTallid B COBPEMEHHOM ITU(POBOM 00I1IIeCTBE.
N3yuenne anreOpsl obOecrnieurBaeT pa3BUTHE YMEHHS HaOJIOAaTh, CPaBHUBATH,
HAXOJIUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MBIIIICHUS, CIIOCOOHOCTH ap-
T'YMEHTUPOBAaHHO OOOCHOBBIBATh CBOM JIEMCTBUS W BBIBOABI, (HOPMYIHPOBATH
yTBepxkAcHUsA. OCBOCHHE Kypca anreOpbl 00eCredyrMBaeT pPa3BUTHE JIOTHYECKOTO
MBIIUICHUST 00YUYarOIINXCS: OHU MCIOJIB3YIOT JICAYKTUBHBIE U WHIYKTUBHBIC pac-
CYXJIeHHsI, 0000IIIeHNE U KOHKpEeTU3aIuio, abcrparupoBanue u aHaiorut. O0y-
YyeHue ajuredpe MpeanosaraeT 3HauYuTeIbHBI 00bEM CaMOCTOSTEIHHOU JeATelb-
HOCTHU OOYYarOIINXCS, TOITOMY CaMOCTOSITEJIbHOE pelIeHUE 3a/1au sIBJISETCS pea-
JU3aluen NesaTeIbHOCTHOTO MPUHIUIIA 00yUYEHUSI.

B cTpykType mporpamMmmbl yaeOHOTO Kypca «Anredpay» AJisi OCHOBHOTO 00I111e-
ro oOpa3oBaHUs OCHOBHOE MECTO 3aHHMMAIOT COJEP)KATENbHO-METOJANYECKHUE JIU-
HuM: «Yucna u BeIYUCIEHUN», «ANreOpanyeckue BhIpaKEeHUs», «Y paBHEHUS U He-
paBeHCTBay», «DyHKIUMY». Kaxkaas u3 3TUX COAEPKATEITbHO-METOAUYECKUX JIMHUN
pa3BUBAETCS HA MPOTHKEHUU TPEX JIET M3YUYEHHs Kypca, B3aUMOJEHCTBYS C ApY-
TUMU ero JUHUSAMU. B xone n3ydenust yaeOHOro Kypca oOy4aromumMcs PUX0IUT-
Csl JIOTUYECKH pacCykJaTh, MCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B
CBSI3M C 3TUM B MporpamMmy y4eOHOro Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIC
OCHOBBI JIOTUKH, MPEJICTABICHHBIE BO BCEX OCHOBHBIX pa3fenax MaTeMaTUYeCKOro
o0pa30BaHUsA M CIOCOOCTBYIOIIME OBJIAJICHUIO OOYYAIONIMMUCS OCHOB YHHBEp-
CaJIbHOTO MaTeMaTHU4ecKoro si3bika. CopepikaTeIbHON M CTPYKTYPHOM OCOOEHHO-
CTBIO y4eOHOTO Kypca « AnreOpay SBISETCS €r0 HHTETPUPOBAHHBIN XapaKTep.

Conepxanue nuHUM «YucCia U BBIYUCICHUS) CIYXKUT OCHOBOM IJIsl Jalib-
HEWIIIEero U3y4YeHHs MaTEMATUKHU, CIOCOOCTBYET Pa3BUTHUIO Y 00YyYaIOIINXCS JIOTH-
YECKOTO MBIIUICHHSI, DOPMUPOBAHUIO YMEHUS TIOJIB30BATHCS aITOPUTMAMHU, a TaK-
XKe TMPUOOPETCHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJIHUMBIX JIsl MOBCEIHEBHOM
Xu3HU. PazBuTHE MOHATHS O YKCIIE HA YPOBHE OCHOBHOI'O OOIETro 0Opa3oBaHUS
CBS3aHO C PALMOHAIBHBIMU W HPPAUUOHAIBHBIMH YHUCIaMHU, (OPMHPOBAHHEM
MPEJICTABIECHUN O JNEHUCTBUTEIBHOM YHCIIE. 3aBEPIICHUE OCBOCHMS YHMCIIOBOM JIM-
HHUM OTHECEHO K CpeiHeMy 00I1eMy 00pa30BaHHMIO.



Conepxanue IByX anreOpanuecKkux JUHUN — « Are0pandeckue BhIPasKeHUS
U «YpaBHEHHS U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Yy OOYyUYaIOIIHUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOAMMOIro Jisi pEeUIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHO-
ro odmero obpa3oBaHus y4yeOHBIH MaTepuan rpyHIUpPyeTcs BOKPYT pallOHANb-
HBIX BbIpaXXeHuU. AnreOpa AEMOHCTPUPYET 3HAUCHUE MATEMATUKU KaK si3bIKa JJIs
MOCTPOEHUSI MAaTEeMAaTHYECKUX MOJIeNIeH, OMMCaHUs NMPOLECCOB U SIBICHUN peajib-
HOro Mupa. B 3agaun oOyuenus anredpe BXOJAT TaKKe JaJbHEWIee pa3BUTHE al-
TOPUTMHUYECKOTO MBIIUICHHS, HEOOXOIUMOIr0, B YaCTHOCTH, JJII OCBOCHMS Kypca
UH(POPMATHUKH, U OBJaJICHHE HAaBbIKAMU JIEIYKTUBHBIX paccyxjaeHui. [Ipeobpaso-
BaHUE CUMBOJIBHBIX (DOPM CHOCOOCTBYET Pa3BUTHIO BOOOpaXeHUs, CIOCOOHOCTEH
K MaTeMaTUYeCKOMY TBOPYECTRBY.

Copeprxanve QyHKIIMOHAIBHO-Tpa(ruecKoil TMHUK HAlEJIeHO Ha MOJyYeHHE
oOy4JaromuMHCs 3HAHUN O (QYHKIMSIX KaK BaKHEHIIed MaTeMaTHYECKON MOJeNH
JUTSL OMIMCaHUSl U UCCJIeIOBaHUS Pa3HOOOPa3HbIX MPOLIECCOB U ABJICHUM B IPUPOJE
u obOmectBe. M3ydeHne marepuana CrOCOOCTBYET Pa3BUTHIO Y OOYy4YarOIIMXCA
YMEHHUS UCIIOJIb30BATh Pa3INYHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATHKU —
CJIOBECHBIE, CHMBOJIMYECKHE, Tpaprueckre, BHOCUT BKIIaJ B (hOPMHUpPOBAHUE TIPE]-
CTaBJICHHUI O POJIM MaTEeMaTUKU B PA3BUTHU IUBUIN3ALUU U KYJIbTYPHI.

CornacHo yyeOHOMY IJIaHy B 7—9 Kiaccax u3ydaercs yuyeOHBIN Kypc «Aj-
rebpay, KOTOPBIM BKJIIOYAET CJIEIYIOIINEe OCHOBHBIE pa3zelbl coaepxanus: «Hucna
U BBIUUCICHUS», «ANreOpandeckue BBIPAXKEHUS», «YPaBHEHUS W HEPABEHCTBAY,
«DyHKIHAW.

Ha usyuenne yueO6HOro xypca «Anredpa» orBoautcs 306 gacoB: B 7 Kjiacce
— 102 ygaca (3 yaca B Henento), B 8 kinacce — 102 gaca (3 gaca B Henento), B 9 kiac-
ce — 102 yaca (3 yaca B Hezenio).

COIAEPKXAHUE OBYUEHUSA

7 KIIACC

Yucsa 1 BBIYUCICHUSA

JpoOu OOBIKHOBEHHBIE U NIECATUYHBIC, TIEPEXOJ OT OAHOU (OPMBI 3amHCH
npo0eii K npyroil. [loHsTHE pallMOHATIBHOTO YKCIIA, 3alIUCh, CPABHEHUE, YIIOPSAIO-
YUBAaHUE PAIIMOHAIBHBIX Yncel. ApuPMETHYECKHE JCUCTBHUS C PallMOHAIBHBIMU
yuciamu. Pellienne 3aa4 u3 peajibHOM MPAaKTUKW HA YaCTH, Ha IPOOH.

Crenenb ¢ HaTypaJibHbIM MOKa3aTeJeM: OINpeeseHre, NpeoOpa3oBaHUE Bbl-
paXXeHUd Ha OCHOBE OMpPEACNICHMS, 3amuch Oonblinx yuceln. [IpoueHTsl, 3anuch
MPOILIEHTOB B BUJE ApoOU U IApOoOU B BUIE MPOILIEHTOB. TpHU OCHOBHBIC 3aJlauyu Ha
MPOLCHTHI, PEIICHUE 3a7a4 U3 PEabHOM ITPAKTUKH.



[IpuMeHeHrEe TPU3HAKOB ACIMMOCTH, PA3JIOKEHNE Ha MHOXKUTEIN HATypasb-
HBIX YHCEIL.

PeanpHble 3aBUCHMMOCTH, B TOM 4YHCIIE MpsiMast U oOpaTHasi MPONOPLHOHAIb-
HOCTH.

AJire0panydecKue BbIPaKeHUs

IIepemeHHBIE, YACIIOBOE 3HAYEHUE BBIPAKEHUS C NIEPEMEHHOM. JlonmycTUMBIE
3Ha4YECHUS NepeMEHHbIX. [IpencTraBieHne 3aBUCUMOCTH MEXY BEIUYMHAMU B BUJIE
dopmyinbl. Beruncnenus no gopmynam. [IpeodpazoBanre OyKBEHHBIX BBIPAKEHUI,
TOKJIECTBEHHO pPaBHbIE BBIPAXKEHUS, NMpPaBUiia MPeoOpa3oBaHUsI CYMM M MPOMU3BE-
JICHUH, MpaBUJia PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CIaraeMbIX.

CBoIICTBa CTENIEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OpnHowreHbl U MHOTOWwIeHbl. CteneHb MHOrousaeHa. CloKeHHue, BBIYMTaHUE,
YMHOKEHUE MHOTOWIEHOB. DOpMyIbl COKPAIEHHOTO YMHOXKEHUS: KBaJgpaT CyM-
MBI ¥ KBajapatr pazHocTh. @opmyiia pa3HOCTH KBaaparoB. Pa3nokeHue MHoOrouse-
HOB Ha MHOXHUTEH.

YpaBHeHUsS ¥ HEPABEHCTBA

VYpaBHeHUE, KOpeHb ypaBHEHUs, MpaBuiia MpeoOpa3oBaHusl ypaBHEHUs, paB-
HOCWJIBHOCTbH YPaBHEHU.

JluHeliHOEe ypaBHEHME C OJHOW IIEPEMEHHOM, YHUCIO KOPHEW JIMHEWHOIO
ypaBHEHHUS, pEUICHUE JUHEHHbIX ypaBHeHUH. COCTaBIE€HUE YpaBHEHH IO yCIO-
BUIO 3aJ1auu. PellleHne TeKCTOBBIX 3371a4 C TOMOIIbIO YPaBHEHHUI.

JluneitHOe ypaBHEHHE C IByMs MEepeMEHHBIMH U ero rpaduk. Cucrema IByX
JIMHEWHBIX YPABHECHUN C IBYMs NIEPEMEHHBIMU. PellleHne cucTteM ypaBHEHHUH CIIO-
coOoMm mojacTaHOBKU. [IpuMepbl perieHusi TEKCTOBBIX 3a/lad C MOMOIIBIO CUCTEM
ypaBHEHUH.

DOyHKUUMN

Koopannara Touku Ha npssmoi. YuciioBsle MpOMEKYTKU. PaccTosHue Mexay
JBYMsI TOUKaMHU KOOPAWHATHOMN IIPSMOM.

[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. AGcuucca u opauHaTa
TOYKHM Ha KOOPJAWHATHOM TuiockocTu. [Ipumeps! rpadukoB, 3a1aHHBIX (HOpMYTIaMHu.
Urenne rpadukoB peanbHbIX 3aBucumocteit. [lonarue dynkumu. ['padux dyHK-
nuu. CBolictBa ¢pynkumid. Jluaeitnas ¢ynknus, e€ rpaduk. ['paduk byHkmm y =
[X|. T'padudeckoe penieHre TUHCHHBIX YpPaBHCHHHA W CHCTEM JIMHEHHBIX ypaBHE-
1505078

8 KUIACC

Yucsa 1 BIYUCICHUSA
KBanpathsiii kopenb u3 uncina. [louarue o0 uppanuoHaibHOM yucie. Jlecs-
TUYHBbIE MPUOIMKEHUS HpPpALMOHANBHBIX uucesl. CBolcTBa apudMeTHUECKUX



KBaJpaTHBIX KOPHEW U UX MPUMEHEHHE K MPE0oOPa30BAHUIO YHCIOBBIX BRIPAKECHUIM
Y BBIYUCIICHUSAM. [[€MCTBUTEIIbHBIC YHUCIIA.

CreneHb € enbIM MoKa3zaTeneM U €€ cBorcTBa. CTaHIapTHAS 3allMCh YKCIA.

AJire0panydecKue BbIpasKeHU s

KBagpaTHblil TpEXWIEH, PAa3j0KEHUE KBAIPATHOTO TPEXUIEHA HA MHOMKHTE-
JIN.

Anre6panueckas 1poob. OCHOBHOE CBOMCTBO anredpanyecko apodu. Cio-
KEHWE, BBIYMTaHUE, YMHOXXCHUE, JICJICHHE alreOpandeckux apoodeit. Panuonans-
HBIC BBIPAKECHUS U UX IIpeoOpa3oBaHue.

YpaBHeHUsS ¥ HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢opmyia KOpHEH KBaJapaTHOTO ypaBHEHHs. Teope-
Ma Buera. Pemienne ypaBHEHUH, CBOISIMXCS K JIMHEWHBIM U KBaApaTHbIM. [Ipo-
cTeiime poOHO-palMOHATBLHBIC YPAaBHEHUS.

I'paduueckas uHTEepripeTalvs ypaBHEHUNU C IBYMs MEPEMEHHBIMU M CHUCTEM
JIMHEMHBIX YPaBHEHUI C ABYMs MEpEeMEHHbIMU. [IpuMephl perieHusi CuCTeM Helu-
HEWHBIX YPABHEHUM C ABYMS MEPEMEHHBIMU.

Perienrie TeKCTOBBIX 3aJ1a4 anredpandeckuM CrocoooM.

HucnoBble HEpAaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OHOU NEPEMEHHOM.
PaBHOCHIIBHOCTH HEepaBeHCTB. JIMHEHbIE HEPABEHCTBA ¢ OJHOM nepeMeHHo. Cu-
CTEMBI JINHENHBIX HEPABEHCTB C OJJHON NEPEMEHHOM.

DOyHKUUMA

[Moustue ¢ynkuun. OOIACTh ONpeAeIeHUs U MHOKECTBO 3HAUCHHH (PYHK-
1un. CriocoObI 3a1anusl HYHKITHA.

I'paduk dynknuu. Urenue coiicTB ¢yHKIuU 1o e€ rpaduky. Ilpumepsr
rpauKoB GYHKIIHHI, OTPAXKAIOIIHNX PeaIbHbIE MPOIECCHI.

OYHKIMY, OMUCHIBAIOIINE TPSIMYI0 U OOpaTHYIO MPOTOPIMOHAIBHBIC 3aBH-
cuMocTH, ux rpadukn. yukupn Y = X2, Y = X3, ¥ = VX, y=|X|. ['padaeckoe pe-
LICHWE YPABHEHUH U CUCTEM YPAaBHEHHUI.

9 KIIACC

Yucja ¥ BLIYUCTIEHUS

ParmonanbHble 4nclia, UppallMOHATIbHBIC YHCIIA, KOHEYHbIE U O€CKOHEYHbIC
JeCSITUYHBIE Apo0u. MHOXKECTBO JIEHCTBUTEIBHBIX YUCEN, ICHCTBUTEIbHBIC YUCTIA
KaKk OCCKOHEUYHBIC JECATHYHBIC IpoOHW. B3amMHO OJHO3HAYHOE COOTBETCTBHE
MEXY MHOKECTBOM JICHCTBUTEIBHBIX YUCEII U KOOPJUHATHON MPSMOM.

CpaBHeHUE JEUCTBUTENBHBIX YKCel, apu(MeTHYeCKUe AeCTBUSA C AEHCTBU-
TCJIBbHBIMH YHCJIAMH.

Pa3zmepnl 00BEKTOB OKPYXKAIOIIEr0 MUPA, NJIUTEIHHOCTh MPOIECCOB B OKPY-
YKAIOIIIEM MUPE.



[TpuOnmxEHHOE 3HAUEHHE BEJIMYMHBI, TOYHOCTh MpUOIMKeHusl. OKpyrieHue
yucen. lIpuknaka u onieHKa pe3yJbTaToB BEIYUCICHHM.

YpaBHEeHUA U HEPABEHCTBA

JIuneiinoe ypaBHeHue. PenieHne ypaBHEHUH, CBOASAIMXCS K JIUHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEHUM, CBOASIIMXCS K KBaJApPAaTHBIM.
buxsanpatrHoe ypasHeHue. [IpuMepsl pelieHus ypaBHEHUN TPETbEU U 4ETBEPTOU
CTENEHEN PA3I0KEHUEM HA MHOKHUTENH.

Pemenue npoOHO-pallMOHANbHBIX YypaBHEHUW. PelieHune TEKCTOBBIX 3ajad
anredpanvyeckuM METOJIOM.

VYpaBHeHue ¢ ABYyMsl NEpPEeMEHHBIMH M ero rpaduk. Pemenue cuctem AByx
JIMHEWHBIX YPAaBHEHUN C ABYMS NIEPEMEHHBIMU. PellieHne CUCTEM JBYX YpaBHEHUH,
OJIHO M3 KOTOPBIX JHHEIHOe, a Ipyroe — BTopoil cteneHu. I'paduueckas unrep-
npeTanusi CHCTEMbl YPABHEHUH C ABYMS IEPEMEHHBIMU.

Perienrie TeKCTOBBIX 3aj1a4 aNreOpandecKuM CrocoOoMm.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenune nuHEWHBIX HEPABEHCTB C OJAHOM MEpPEMEHHOW. PemeHne cucrem
JUHENHBIX HEPaBEHCTB ¢ OAHOW mepeMeHHOM. KBaapatHbie HepaBeHcTBa. [ 'padu-
YyecKasi MHTEPIPETaLUs HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMs [IEPEMEHHBIMHU.

DOyHKUUMA

KBagpartnunas ¢ynkuus, e€ rpaduxk u cBoiicTBa. [lapabona, KoopauHATHI
BEPIIHMHBI Tapa0doJIbl, 0OCb CHMMETPUHU MapadOJIbL.

Ipaduxu Gynxrmii: y = kx, y = kx + b, y = kix, y = x3, y = VX, y = |x| u ux
CBOKCTBA.

YucaoBble NOCTEI0BATEIbHOCTH U NPOrpeccuu

[ToHsiTHE YMCIOBOM MOCIENOBATENBHOCTH. 3aJaHuE MOCIEI0BATEIbHOCTU pe-
KyppeHTHOU dopmyiioi u GopMyIoi N-To djeHa.

Apudmernueckass u reomerpuyeckas nporpeccun. dopmynsl N-ro uieHa
apuPMETHIECKON U TEOMETPUUECKON TIPOTPECCHI, CYMMBI MIEPBHIX N YJICHOB.

N300pakeHne YiIeHOB apu(PMETHUECKOWM U TEOMETPHUYECKOW MPOTrpecCHid
TOYKaMH Ha KOOPAUHATHOM IIOCKOCTH. JIMHEHWHBIN M SKCMOHECHIUAIBHBIA POCT.
CnoxHbIe TPOLIEHTHI.

IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBbBI YUYEB-
HOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA30BAHUA

JIMUYHOCTHBIE PE3YJIbTATDBI

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHUS MPOrpaMMbl YIEOHOTO Kypca «Anreo-
pa» XapaKTePU3YyIOTCS:
1) naTpuoTHYecKoe BOCIIUTAHUE:



IIPOSIBJIEHNEM HMHTEpECA K MPOLLIOMY U HACTOSIIEMY POCCUMCKOW MaTeMaTH-
KM, [ICHHOCTHBIM OTHOLIEHWEM K JOCTHKEHHUSM POCCHUHCKUX MATEMAaTUKOB M pOC-
CUHCKOM MaTeMaTUYECKOM ILIKOJIbI, K UCIIOJIb30BAHUIO ITUX NOCTHKEHUN B IPYIUX
HayKax U MPUKIATHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIITOJIHEHHIO O0S3aHHOCTEN Ipak/laHWHA U peallu3allii ero
npaB, NPEJCTAaBICHUEM O MaTEeMaTHUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3JIHU-
HBIX CTPYKTYp, SBJICHUH, MPOLEAYp TpakJIaHCKOro obliecTBa (Hampumep, BbIOO-
PBI, ONpPOCHI), TOTOBHOCTBIO K OOCYXJIEHHUIO ITHYECKUX MPOOJIEM, CBSI3aHHBIX C
OPaKTUYECKUM NPUMEHEHUEM JOCTH)KEHUU HAyKH, OCO3HAHMEM Ba>XHOCTH MO-
PaIbHO-3THYECKUX IPUHLUIIOB B AEATEIBHOCTH YYEHOTO;

3) TpyAOBOE BOCIIMTAHHUE:

YCTAHOBKOW HAa aKTMBHOE yYaCTHE B PEIICHHUM MPAKTUYECKHUX 3a/1a4 MaTeMa-
TUYECKOIN HAaNpaBICHHOCTH, OCO3HAHUEM Ba)XHOCTH MATEMaTHYECKOTro oOpa3oBa-
HUSl HA TPOTSKEHUU BCEW KU3HM JIJISl YCTEIIHON POo(eCcCHOHATBHOM JIeaTeIbHO-
CTH M Pa3BUTHUEM HEOOXOJMMBIX YMEHHI, OCO3HAaHHBIM BBHIOOPOM M MOCTPOCHHUEM
UHAUBUAYAJTBHON TPACKTOPUHM 0O0pa30BaHUS U KU3HEHHBIX IJIAHOB C YUYETOM JIMY-
HBIX MHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTE;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

CHOCOOHOCTBIO K 3MOIIMOHAIBHOMY M ACTETUYECKOMY BOCIHPHUSITHIO MaTeMa-
THYECKUX OOBEKTOB, 3a/a4, PELICHUH, pacCyKIeHUIN, YMEHUIO BUAETh MaTeMaTH-
YECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) neHHOCTH HAYYHOI'0 O3HAHMA:

OpUEHTalMel B JEATEIBHOCTH HA COBPEMEHHYHKO CHCTEMY HAay4YHBIX IpEa-
CTaBJICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UE€JIOBEKa, IMPUPOIBI U 00-
IIeCTBA, NMOHMMaHUEM MaTEeMaTHMYeCKOM Hayku Kak cgepbl 4elIOBEUYEeCKOH mes-
TENBHOCTH, 3TANIOB €€ Pa3BUTUS M 3HAYUMOCTH ISl Pa3BUTHS LIMBUIM3ALAN, OBJIa-
JICHUEM SI3bIKOM MATEMATHKU W MAaTEMaTH4YECKOW KYJIbTYpOl KaKk CpeJCTBOM IIO-
3HAaHMSI MUpaA, OBJAJEHUEM IPOCTEUIIMMH HABBIKAMHU HCCJIEA0BATEIBCKON Jes-
TENBHOCTH;

6) ¢usuyeckoe BocnuTaHue, (popmMHupoBaHHMEe KYJIbBTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0JIAT OOy YU :

TOTOBHOCTBIO IIPUMEHSTh MaTEMATUYECKNE 3HAHUS B HHTEPECAX CBOETO 370-
POBbs, BEJEHUS 30POBOr0 0Opasa >KM3HM (3M0pOBOE MUTaHUE, cOaJaHCHpPOBAH-
HBIA PeXHUM 3aHATUN U OTAbIXa, PETyJspHas (u3nyeckas aKTHBHOCTH), CHOpMU-
POBaHHOCTHIO HaBbIKa pe(IIEKCHUHU, MPU3HAHUEM CBOETO IMpaBa HA OMIMOKY M TaKo-
'O K€ IpaBa IPyroro 4ejJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:



OpHEHTAIIMEN HAa NMPUMEHEHNE MATEMAaTUYECKUX 3HAHUW JUIA PEUICHUs 3a7ad
B 00JIaCTH COXPAHHOCTH OKPY>KAIOIIEH cpeibl, MIIaHUPOBAHUS MOCTYIKOB U OLEH-
KM UX BO3MOKHBIX MOCJEACTBHI JUIsl OKPYXAIOLIEH Cpelibl, OCO3HAHUEM T100asb-
HOT'0 XapakTepa 3KOJIOIMYEeCKUX MpoOeM U MyTel UX pelieHus;

8) ajanTanus K M3MEHSAIOMUMCH YCJIOBUSM COLMAJIBHON M NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBHUSIM B YCIIOBHSX HEONPEACIEHHOCTH, MOBBILICHUIO
YPOBHSI CBOEM KOMIIETEHTHOCTH 4YEPE3 NPAKTHUUECKYIO AEATENBHOCTh, B TOM YHUCIIE
YMEHHE YUUThCS Y IPYTUX JI0JeH, MpuoOpeTaTh B COBMECTHOM JEATEIbHOCTH HO-
BbIE 3HAHUS, HABBIKM U KOMIIETEHIIUU U3 OIBITA IPYTHUX;

HEO0OXOIMMOCTHIO B POPMUPOBAHUM HOBBIX 3HAHUI, B TOM 4ucie GOPMYIIH-
poBaTh WJEH, MOHATHUS, TUIIOTE3bI 00 0OBEKTaX M SABICHUSIX, B TOM YHUCJIE paHEee
HEU3BECTHBIX, OCO3HABATh NE(MUIIUTHI COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH,
IUIAaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATH CTPECCO-
BYIO CUTYallUI0 KaK BBI30B, TPeOYIOUIUN KOHTPMEp, KOPPEKTUPOBATh NMPUHHMAe-
MbI€ PEIIEHUs U JAEeUCTBUS, (OPMYIHPOBATH U OLIEHUBATH PUCKU U TOCIEACTBHUS,
(opMUpPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe yHUBEpPCAJbHbIE Yy4eOHbIE JeiicTBUS

ba3oBble jornueckue AeMcTBUA:

e BBIIBJIATH U XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKH MAaTEMaTHUECKUX
OOBEKTOB, TOHATHH, OTHONICHUA MEXIy IMOHATHAMH, (OPMYIUPOBATH
OTIpe/IeTICHUS TTOHITHH, YCTaHABIMBATh CYIICCTBCHHBIN MPU3HAK KJIACCH-
dbukammu, ocHOBaHUS JIsi 0000IIEHNUSI M CPAaBHEHHMSI, KPUTEPUU TPOBOJIH-
MOTO aHaJIN3a,;

e BOCIPUHUMATh, (HOPMYTUPOBATH U MPEOOPA30OBHIBATH CYXKIACHUS: YTBEp-
JUTENbHBIE U OTPUIATEIIbHBIC, EUHUYHbBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

e BBISBIISITH MAaTEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MIPOTUBOpPE-
gus B (DaKTax, TaHHBIX, HAOIOMCHUSIX W YTBEPKIACHUAX, MTPEAJIaraTh KpH-
TEPHH JIJIS1 BBISIBJICHUS] 3aKOHOMEPHOCTEH U MPOTUBOPEUHIA;

e JIeNaTh BBHIBOJBI C MCTIOJb30BAHUEM 3aKOHOB JIOTUKH, ETyKTUBHBIX U MH-
JTYKTUBHBIX YMO3aKIIOUCHUM, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e pa30upaTh JOKA3aTEIHCTBA MATEMATUYECKUX YTBEPKACHHUH (MIPSAMBIE U OT
MPOTHUBHOTO), TMPOBOJUTH CAMOCTOSTEIHFHO HECJOKHBIE OKA3aTelhCTBA
MaTeMaTH4ecKux (HaKTOB, BHICTPAWBATHh apTyMEHTAIINIO, IPUBOJIUTH TIPH-
MepBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;



BbIOMpaTh croco0 penieHus: yueOHOM 3a/auu (CpaBHUBAaTh HECKOJIBKO Ba-
PUAHTOB pelIeHus], BBIOMpaTh HauOoJIee MOAXOASAIIMMA ¢ YUETOM CaMOCTO-
ATEJILHO BBIJIEJICHHBIX KPUTEPHEB).

ba3oBbIe ucciiea0BaTeILCKNE AEMCTBUS .

UCIIOJIb30BaTh BOMPOCHI KAK MCCIIEOBATEIbCKANA MHCTPYMEHT IMO3HAHUS,
(GopMynHpoBaTh BOMPOCH], (GPUKCUPYIOLIUE MPOTUBOpEUHE, MpoldIemMy, ca-
MOCTOSITEJIbHO YCTaHABIMBAaTh UCKOMOE U JAaHHOE, (POPMHUPOBATH THIOTE-
3y, apryMEHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

IPOBOJIUTh 110 CAMOCTOSATEIBHO COCTaBICHHOMY IUIaHY HECIIOXKHBIM JKC-
IEPUMEHT, HEOONbIIOE HCCIEIOBAHUE MO YCTAHOBIEHHIO OCOOEHHOCTEMN
MaTEMAaTUYECKOTO 00BEKTA, 3aBUCUMOCTEN 0OBEKTOB MEXKY COOO;
CaMOCTOATENIbHO (POPMYIIHPOBATH 000OIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
NpOBEAEHHOTO HAOJIIOJICHUS, UCCIICOBAHUSA, OLIEHUBATh JIOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IICHHMIA;

IPOrHO3UPOBATH BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TaKKe BBIJIBUTaTh
IPEINOJIOKEHUS O €70 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

PabGora ¢ undgopmanmeii:

BBISIBIIAITh HEJIOCTATOYHOCTh M M30BITOYHOCTh MH(OpPMAIINU, TaHHBIX, HE-
OOXOAMMBIX JUTsl pEIICHUS 3a/1a4H;

BBIOMPATh, AHATM3UPOBATH, CUCTEMATH3UPOBATh U HHTEPIPETHPOBATH HH-
dopMaIuio pa3InIHBIX BUIOB U GOPM TPEICTABICHUS;

BBIOMpATh (GopMy MpeacTaBicHUs WHOOPMAIMHU U WUTFOCTPUPOBATH pe-
IIaeMble 3aJa4d CXeMaMHU, JHuarpaMMaMu, HHOU rpadukoi U mX KOMOWHa-
USMU;

OIICHWBATh HAAEKHOCTh WH(GOPMAIMU TIO KPUTEPUSM, IPEITIOKESHHBIM
yUUTENIeM WIH C(HOPMYITHPOBAHHBIM CAaMOCTOSTEIIBHO.

KommyHuKaTHBHBIE YHUBEPCAIbHbIE YUeOHbIe 1eificTBUS:

BOCIIPUHUMATHh U (POPMYITUPOBATH CYXKJICHHUS B COOTBETCTBUU C yCIOBUS-
MU U LEISIMUA OOIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUKY
3pE€HHs] B YCTHBIX M NMUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOXIY
peuieHus 3aa4i, KOMMEHTUPOBATh MOJIYYEHHBIN Pe3yIbTaT;

B X0Ji€ OOCYXEHHU 3aJ]aBaTh BOMPOCHI 10 CYHIECTBY 00CYKAa€MOI TEMBI,
poOJIeMBI, perraeMoi 3a7a4n, BRICKA3bIBATh WJIEH, HAIICJICHHBIC HAa TTOWCK
peluIeHns, CONOCTABIATh CBOU CYXKIEHUS C CYXKICHUAMH JIPYTUX YYaCTHU-
KOB JHaliora, OOHapy»XMBaTh Pa3uyue U CXOICTBO MO3UIUN, B KOPPEKT-
HoOH (hopme popMynHpOBaATH pa3HOTIIACHS, CBOU BO3PAKEHHUS;
MPEACTABIATh PE3yJbTaThl PELICHUS 3aJ1ayd, SKCIEPUMEHTA, HCCIIEI0Ba-
HUS, TPOEKTa, CAMOCTOSITEILHO BEIOUPATH (hOPMAT BBICTYILJICHUS C YUETOM
3a/1a4 Mpe3eHTAllud U OCOOEHHOCTEN ayAUTOPUH;



e I[IOHUMATh W HCIOJH30BaTh NPEUMYLIECTBA KOMaHIHON W WHIUBUIYaJlb-
HOI paboThI IpH peIIEHNH YYEOHBIX MaTEMAaTUUECKUX 3a1a4;

e IPUHUMATh LEIb COBMECTHOU NEATEIBLHOCTH, MJIAHUPOBATh OPraHU3ALUIO
COBMECTHOW padoThl, pacupenensTh BUAb padOT, NOroBapuUBaThCsA, 00-
CYXJIaTh MPOIIECC U PE3yibTaT pabOoThl, 0000IaTh MHEHUS HECKOJIbKHX
JIIOCH;

e Y4acTBOBATh B IPyNIOBLIX PopMax paboTsl (00CykaeHUs, 0OOMEH MHEHHU-
SIMHM, MO3TOBBIE IITYPMBbI U IPYTUE), BBIIIOJHATH CBOIO YacTh PabOThI U KO-
OpJAMHUPOBATH CBOU JEHUCTBUSA C JPYTMMH YJIEHAMU KOMaH[Ibl, OLIEHUBAThH
KayecTBO CBOETO BKJIa/a B OOLIMN MPOAYKT MO KPUTEPHIM, cPOPMYIHUPO-
BaHHBIM yYaCTHUKAMH B3aUMOJCHCTBUS.

PerynsiTuBHbIe yHHBepcaibHbIe YUeOHbIe AeilicTBUS
Camoopranusanus:

e CaMOCTOSITEJIbHO COCTaBISITh IUIAH, aITOPUTM pEIICHHs 3afaud (I ero
4acTh), BBIOUpaATh CIOCOO pelIeHUsl ¢ YY4ETOM HUMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBAThH BapH-
aHTBI PEIICHUI ¢ Y4ETOM HOBOM MH(POPMAIIHH.

CaMOKOHTPOJIb, IMOIMOHAJIbHBII UHTEJJIEKT:

e BIAJETh CIIOCOOAMHU CAMOIIPOBEPKU, CAMOKOHTPOJIS MpOoIlecca U pe3ysabTa-
Ta pElIeHUs MaTEeMAaTUYECKOHN 3a/1auu;

e TMPEABUACTH TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTbH MPHU PEUICHUU 3a]a-
YH, BHOCUTh KOPPEKTUBHI B JCATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENb-
CTB, HallJICHHBIX OLIUOOK, BBISIBICHHBIX TPYAHOCTEH;

e OIICHMBATh COOTBETCTBHE PE3yJIbTaTa JEATEIHHOCTU MOCTABICHHOW IIENIH
U YCJIOBUSIM, OOBSICHATH MIPUYUHBI JOCTUKEHUS WIIA HEAOCTUKEHUS 1ICIIH,
HAXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenuss B 7 kiaacce 0O0y4aroUuics MOTYYUT CICAYIONMINUE TPe-
METHBIE PE3YJIbTAThI:

Yucsa 1 BIYUCICHUSA

BbInonHsATh, coueTas YCTHbIE W MHUCbMEHHBIE MPUEMBI, apU(METHUYECKUE
JNEUCTBHS C PAIIMOHAIBHBIMU YHCIIAMHU.

HaxonuTh 3HaYeHUsT 4YKCIOBBIX BBIPAXKECHUH, MPUMEHSTh pPa3sHOOOpa3HbIE
crocoObl U MPUEMBI BHIYUCIIECHUS 3HAYEHUN APOOHBIX BBIPAXKEHUU, COAEpKAIINX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexonutsh OT OAHOIN (OpPMBI 3amucu 4Yucesl K Apyroi (mpeoOpa3oBbIBATH
JNECATUYHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECITUYHYIO, B YACTHO-
CTH B OECKOHEUHYIO JIECATUYHYIO IPOOB).



CpaBHHBATh U YNIOPAIOUYMUBATH PALMOHAJIBHBIC YHCIIA.

OKpyrJsTh yncna.

BbINOJIHATE TPUKUAKY U OLIEHKY pe3yJibTaTa BEIYMCICHHUM, OLICHKY 3HAYCHU N
YUCIIOBBIX BBIPAXKEHUW. BBIMOTHATH IEMCTBUS CO CTENEHIMHU C HATYpAJIbHBIMU T10-
Ka3aTeJsIMH.

[IprMeHAT, TMPU3HAKU JIEIMMOCTH, PA3JI0XKEHHE HAa MHOXKHUTEINA HaTypalb-
HBIX YHUCET.

Pemate nmpakTUKO-OpUEHTUPOBAHHBIE 33/1a4d, CBSI3AHHBIE C OTHOILLICHUEM Be-
JIMYMH, TPONOPIMOHAIBHOCTHIO BEJIWYMH, MPOLIEHTAMH, WUHTEPIPETUPOBATH pe-
3yJbTAaThl PEHICHUS 3a7a4 C Y4ETOM OIpaHUUYCHU, CBSI3aHHBIX CO CBOMCTBAMU pac-
CMaTpUBaEMbIX 0OBEKTOB.

AJire0panyvecKue BbIpasKeHU s

Hcnons3oBaTh anreOpanvyecKkyr0 TEPMHUHOJIOTHIO U CHUMBOJHMKY, NMPUMEHSTH
e€ B Ipoliecce OCBOCHHs Y4eOHOro MaTrepuaia.

HaxonuTh 3HaueHUs1 OYKBEHHBIX BBIPQKEHUM TP 3aJaHHBIX 3HAYCHUSX IIe-
PEMEHHBIX.

BrinonusaTe mpeoOpa3oBaHus 1EJIOT0 BBIPAXEHUS B MHOTOWICH TPUBEICHHU-
€M TO0JIOOHBIX ClIaraéMbIX, PACKPBITHEM CKOOOK.

BbINONHATh YMHOKEHUE OAHOYJIEHA HA MHOTOYJIEH U MHOTOYJIEHA HA MHOTO-
YJIeH, TPUMEHSTH (OPMYJIbI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

Ocy1iecTBIATh Pa3ioKEHUE MHOTOUYIEHOB Ha MHOMXHUTEIU C IMOMOULIBIO BbI-
HECEHUS 3a CKOOKHM OOIIEero MHOMUTENS, TPYHNIUPOBKU CIIaraéMbIX, TPUMEHECHHUS
dbopMyI COKpaIIEHHOTO YMHOKEHHUS.

[TpumensaTs npeoOpa3oBaHKsi MHOTOWICHOB JIJISl PEIICHUS Pa3IUYHbBIX 3a7a4
U3 MaTEMATUKH, CMEXHBIX PEIMETOB, U3 PEAIbHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENIEHEN C HATYPAJIBHBIMHU MOKA3ATEIAMU IS TIpE-
o0pa30oBaHUs BHIPAKCHUH.

YpaBHeHUS U HEPABEHCTBA

PemaTe nuHElHBIE ypaBHEHUS C OJJHOW NIEPEMEHHOW, TPUMEHSIS ITPAaBUIIA T1e-
pexoa OT UCXOAHOIO0 YPABHEHUS K paBHOCUIIBHOMY eMy. [IpoBepsTh, sSBIeTCS I
YUCJIO KOPHEM YPABHEHMUS.

[IpuMensThs rpaduueckue METOIbl MPU PEIICHUU JTUHEUHBIX YPABHEHUN U UX
CUCTEM.

[TonOupaTh mpuUMeEpHI Map YHCE, SBISIONUXCS PEIICHUEM JIMHEWHOTO ypaB-
HEHMS C IByMS IEPEMEHHBIMM.

Ctpouth B KOOPJAMHATHON MIOCKOCTU rpadUK JUHEHHOTO YpaBHEHHUS C ABY-
MsI IEPEMEHHBIMU, MOJIb3YSICh TPAPUKOM, MPUBOJUTH MPUMEPHI PEIICHUSI ypaBHE-
HUSL.



PemaTte cuctemsbl IByX JIMHEWHBIX YPABHEHUN C ABYMS MEPEMEHHBIMU, B TOM
quciie rpauuecku.

CocTaBnsATh U pemaTh JUHEHHOE YPABHEHUE WIM CUCTEMY JIMHEUHBIX ypaB-
HEHHM 110 YCIOBUIO 3a/1a4H, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a-
Ja4¥ TIOJIyYEHHBIN pe3yybTarT.

DyHKUUH

N300paxaTh Ha KOOPIMHATHOM MPSIMOM TOYKHU, COOTBETCTBYIOIIHE 33/ IaHHBIM
KOOpJMHATaM, JIy4Hd, OTPE3KH, HUHTEPBAJIbI, 3aMIMCHIBATH YUCIOBBIC TPOMEKYTKH Ha
anreOpanyecKoM sI3bIKE.

OtMmeuaTh B KOOPJIMHATHOW IUIOCKOCTHA TOYKHM MO 3aJlaHHBIM KOOpJMHATaM,
CTpouTh rpaduku TUHEHHBIX QyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuchIBaTh C TOMOIIBIO (DYHKIIUN W3BECTHBIC 3aBUCUMOCTH MEXKAY BEJIMYU-
HaMHU: CKOPOCTb, BPEMS, PACCTOSHUE, LIEHA, KOJUYECTBO, CTOMMOCTb, MPOU3BOAU-
TEJNIBHOCTh, BpeMsi, 00bEM pabOTHI.

HaxoauTe 3HaueHne pyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuid cnocod MpeaAcTaBICHHUs W aHalW3a WHGOpMAaIH,
U3BJIEKATh U UHTEPIPETUPOBATHh MHPOPMAIIUIO U3 TPA(QUKOB PEAbHBIX MTPOLIECCOB
Y 3aBUCUMOCTEH.

K xonmy oOydenuss B 8 kiacce o0y4arouuiicss MoiayyuT CIeAYIOIIUe Mpe-
METHBIE PE3YIbTATHI:

Yucia 1 BHIYMCICHUA

Hcnonp30BaTh HayaJabHBIE MPEICTABICHHUS O MHOXECTBE JIE€MCTBUTEIBHBIX
qyCell JUIsl CPAaBHEHUSI, OKPYTJIICHUS U BBIYMCICHHUM, M300paxaTh EeHCTBUTEIbHBIC
YHCJIa TOYKAMUA Ha KOOPJIMHATHOM MPSIMOM.

[IpumeHsaTs MOHATHE apUPMETUYECKOTO KBAJIPATHOTO KOPHS, HAXOIUTH
KBaJIpaTHbIE KOPHU, WCIOJIb3YS MPU HEOOXOAMMOCTH KAJIbKYIATODP, BBIMOIHITH
npeo0pa3oBaHus BhIPAKEHUN, COJIEPKAIINUX KBAJPATHBIE KOPHU, UCTIONB3Yys CBOM-
CTBA KOPHEMN.

Ncnonp3oBaTh 3anucu OOJBIIMX U MAJIBIX YHCEN C MOMOUIBIO JECATUYHBIX
npoOeii u creneHeit yucia 10.

AuredOpanyeckue BbIpaKeHU

[IpuMeHsTh MOHATHE CTENEHU C LENbIM MOKa3aTesieM, BBIMOIHATh Npeodpa-
30BaHUsI BBIPAKCHUH, COAEPKAIINUX CTEIIEHU C LEIBIM [TOKA3aTENEM.

BbINONHATh TOXKJIECTBEHHBIE NMPEOOPA30BAHMS PALMOHAIBHBIX BbIpaKEHUU
Ha OCHOBE MPABUJI ICUCTBUI HAl MHOTOYWICHAMH U aNre0pandecKuMu IpoOsiMu.

PacknaapiBaTh KBaApaTHBIN TPEXUIEH HA MHOKUTEIH.

[IpuMensTh peoOdpa3zoBaHMs BbIPAKEHUM SISl pEUICHUS Pa3IUYHBIX 3a7a4 U3
MAaTEMAaTHKH, CMEXKHBIX ITPEIMETOB, U3 PEATIbHOM MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA



Pemate nuHEHBIE, KBaJpaTHbIE YPAaBHEHHS U PALMOHAJbHBIC YpPAaBHEHUS,
CBOJIAIIMECA K HUM, CUCTEMBI JBYX YPABHEHUN C IByMS IEPEMEHHBIMHU.

[IpoBOaUTE IIPOCTEUIINE UCCIIENOBAHNS YPABHEHUNW U CUCTEM YpPaBHEHHUM, B
TOM YHCJI€ ¢ IPUMEHEHHEM TpauiecKkux npeacTaBieHui (ycTaHaBIMBATh, UMEET
JI YpaBHEHUE WM CUCTEMA YPABHEHUH PELICHUs, €CIIU UMEET, TO CKOJIBKO, U TIPO-
yee).

[lepexoauTh OT c0BeCHON (POPMYIUPOBKH 3a7auM K €€ anredbpandeckoit Mo-
J€NI C MOMOILBIO COCTABJICHUSI YPABHEHUS WM CUCTEMbl YPABHEHUH, UHTEPIIPE-
TUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a]1a4d MOJYYEHHbBINA PE3yJIbTAaT.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB IS CPAaBHEHUSA, OLECHKHU, pe-
1aTh JMHEWHbBIE HEPABEHCTBA C OJHOM MEPEMEHHON U UX CUCTEMBI, JJaBaTh rpadu-
YECKYI0 WITIOCTPALMI0 MHOKECTBA PEIIEHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUMA

[TonnMate ¥ KCMOIB30BaTh (PYHKIIMOHAJIBbHBIC MOHSTHS W SI3BIK (TEPMHHBI,
CUMBOJIMYECKHE 0003HAUCHHUSI), ONIPEACIISITh 3HaUeHUe (DYHKIIMU TI0 3HAYCHUIO ap-
TYMEHTa, OTPENIeNATh CBOMCTBA (PYHKIMHU 10 €€ rpaduKy.

CrtpouTth rpaduku JIeMEHTAPHBIX (PYHKIINHA BUAA:

y = k/X, Yy = %2,y =x3,y = [X|, Y = VX, OIHCBIBaTh CBOMCTBA YHCIOBOH (yHK-
Uy 1o e€ rpaduky.

K xonmy oOydenuss B 9 kiaacce oO0y4arouuiics mMojaydyuT CIAeAyOIne mpe-
METHBIE PE3YJIbTAThI:

Yucia 1 BIYUCICHUA

CpaBHUBaATh U YHOPSAA0UYMBATH PALlMOHAJIBHBIE U UPPAL[MOHAIBHBIE YHCIIA.

Brimonuats apudmMerndeckue NEUCTBHUS C pallMOHATBHBIMUA YHMCIAMU, COYe-
Tasi YCTHbIE U MIMCbMEHHBIC NTPUEMBI, BBIIIOJHATH BBIYUCIIEHUS C UPPALIMOHAJIbHBI-
MH YHCJIAMHU.

Haxonuth 3HaueHUs CTENeHEW ¢ LEJBIMH MMOKA3aTeNsIMU U KOPHEW, BBIYKC-
JIATHh 3HAYEHUS] YACIIOBBIX BBIPAKECHUM.

OKpyrJisITh ACHCTBUTENIbHBIE YKCIIA, BBITOIHATh MPUKUAKY PE3yibTaTa BbI-
YUCJICHHUH, OLIEHKY YHCJIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHEHBIE W KBaJpaTHBIE YPaBHEHWs, YPAaBHEHMS, CBOISIIMECS K
HUM, NpOCTEHIInEe JPOOHO-pAllMOHAIbHBIE YPABHEHHUS.

PemaTte cucteMbl JBYX JTMHEVHBIX YPABHEHUM C JIByMsl NIEPEMEHHBIMU U CH-
CTEMBI JIByX YPAaBHEHHUM, B KOTOPBIX OJTHO YPABHEHHE HE ABJISACTCS JTUHECUHBIM.

Pemiath TekcToBBIC 3a7jauM aNreOpandyecKuM CrocoOOM € MOMOIIBIO COCTaB-
JICHHS] YPABHEHUS WJIM CUCTEMBI IBYX YPAaBHEHUH C JIByMS IEPEMEHHBIMM.

[IpoBOIUTE MPOCTEUIINE UCCIEAOBAHUS YPABHEHU U CUCTEM YPAaBHEHHUI, B
TOM YHCJI€ C IPUMEHEHUEM TI'pauUecKuX MpeAcTaBieHU (ycTaHABIMBATh, UMEET



JIM YPAaBHEHUE WJIM CUCTEMa YPAaBHEHUU PELICHUs, €CIIU UMEET, TO CKOJIBKO, U IIPO-
yee).

Pemiath nuHeliHbIe HEPABEHCTBA, KBAJIpaTHLIE HEPABEHCTBA, N300paxkaTh pe-
LICHWE HEPABEHCTB HA YMCIIOBOU IIPSMOM, 3aIIMCHIBATh PEIICHUE C IIOMOILBIO CUM-
BOJIOB.

Pemate cucTeMbl JTMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIO-
IIMe KBaJpaTHOE HEPABEHCTBO, M300pakaTh pEIIEHHE CHCTEMbl HEPABEHCTB Ha
YUCIJIOBOU MPSIMOM, 3aIIMCHIBATh PELIEHUE C IIOMOILBI CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPU PELICHUHU PA3JIMYHbIX 3a1a4.

DyHKUUHA

Pacno3naBaTh QPyHKIIMU MU3y4YEeHHBIX BUJIOB. [Toka3biBaTh CXeMaTHUYECKH pac-

TMOJIO)KCHUE HAa KOOPAMHATHOM TIOCKOCTH rpadukoB GpyHkiui Buaa: y = KX, y = kx
+b,y=k/ix,y=ax2 + bx + ¢,y =x3, y = VX, y = ||, B 3aBrcuMOCTH OT 3HAUCHHiT
K03 (HUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIUH.

Ctpoutb U M300pakaTb CXeMAaTHYECKH I'paUKW KBaIpaTHUHBIX (YHKIIHUH,
OIKCHIBaTh CBOMCTBA KBAAPATUYHBIX (DYHKIIMH 110 X TpaduKaM.

Pacno3HaBaTh KBaJgpaTUyHyl0 QYHKIHIO 110 (HopMyJie, IPUBOAUTH IPUMEPHI
KBaJpAaTUYHBIX QYHKLIMH U3 pealbHOM KU3HU, (PU3UKHU, TEOMETPUHU.

Yucj10BbIe M10CJIe0BATEIbHOCTH U MIPOTrPeccuu

Pacno3HaBaTh apupMeTHUYECKyl0 U F€OMETPUUECKYIO0 MPOrpEecCUr MpU pas-
HBIX CII0c00ax 3aIaHUsl.

BbINOTHATE BBIYKCIEHUS € MCIIOJIb30BaHUEM (opMyJ N-To wieHa apupMeTu-
YECKOU U TEOMETPUUYECKOU MPOTPECCHM, CYMMBI IEPBBIX N YJICHOB.

N300paxaTh 4ieHbl MOCIEI0BATENIBHOCTH TOUKAaMHU Ha KOOPAMHATHOM IJIoC-
KOCTH.

Pematp 3agauM, CBA3aHHBIE C YHUCIOBBIMM IIOCIIEIOBAaTEIBHOCTSIMH, B TOM
quCcIIe 33/1a4d U3 PeaIbHOM KU3HHU (C MCIOJIb30BAaHUEM KalbKYJsATOpa, HU(PPOBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosunuecTBo 4yacos DJIeKTPOHHBbIE
No HaumenoBanue
Koutpoan | Ilpakru | (uudposbie)
n/ pa3aeyioB U TeEM
Bcero HbIE yeckue o0pa3oBaTtejibHbIE
n NMPOrpaMmblI
padoTsI paboTbl | Pecypchbl
bu6mmoreka [IOK
q .
1 HCHa 1 BHIHRCICHI 25 2 https.//m.edso0o.ru/7f415b
Pammmonanbueie yucia 90
bu6moreka [IOK
2 Anrebpameckue 27 4 https://m.edsoo.ru/7f415b
BBIPKEHUS
90
bu6moreka [IOK
3 Y PaBHCHHUS M 20 2 https://m.edsoo.ru/7f415b
HEPaBCHCTBA
90
bu6moreka [IOK
4 Koopautarer i 24 1 https://m.edso0o.ru/7f415b
rpaduku. OyHKIUU 90
ToBTObeHIe 1 bu6moreka [IOK
5 P 6 1 https://m.edsoo.ru/7f415b
000011IEHNE
90
OBIIEE KOJIMYECTBO 102 10 0
YACOB I10 [TIPOTPAMME
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8 KUIIACC

KoaudecTBo 4acoB

No Koutp | IIpak | JJIeKTpOHHBIE
H/' HaumeHnoBaHue pa3jesioB u B oabHbl | THuec | (uudposbie)
0 TeM NMPOrpamMMblI cerl e KHe o0pa3oBaTejbHbIE
0 padot pabot | Pecypchbl
bl bl
Yucna u Beruncnenus. Kpaapar- bubnnorexa LOK
1 15 1 https://m.edsoo.ru/7f417af
HBIC KOPHU 3
Uwucna u Berauciienus. CTeneHb bubmiorexa HOK
2 7 1 https://m.edsoo.ru/7f417af
C TICJTBIM TTOKAa3aTeieM 3
bu6moreka [IOK
3 Anre6panqevc1<p1? BHIPAKCHEA. 5 1 https://m.edsoo.ru/7f417af
KBagpartsslii TpéxuneH 3
bu6moreka [IOK
Anre6 .
4 FEOPAINCCINE BHPAKCHIA 15 1 https://m.edsoo.ru/7f417af
Anrebpanyeckas 1po0b g
VYpaBHEeHUS 1 HEPABEHCTBA bubmorexa TOK
5 p P ) 15 1 https://m.edsoo.ru/7f417af
KBanpaTHbie ypaBHEeHUS g
VYpaBHenus u HepaBeHCTBA. CH- bubmmorexa TTOK
6 P . ) 13 1 https://m.edsoo.ru/7f417af
CTEMbI YpaBHEHHIA g
YpaBHEHUS 1 HEPABEHCTBA bubmmorera [JOK
7 P P ) 12 1 https://m.edsoo.ru/7f417af
HepaBencrtpa 3
bubmuoreka [JOK
8 @ynkuuu. OCHOBHBIE IOHATHS 5 1 https://m.edsoo.ru/7f417af
8
bubmuoreka [JOK
9 Oynkuuu. Yuciaosbie GyHKINUN 9 1 https://m.edsoo.ru/7f417af
8
bu6mmoreka [JOK
10 [ToBTOpenue u 060061IeHNE 6 1 https://m.edsoo.ru/7f417af
8
TBO YACOB IT
OBIIEE KOJIMYECTBO YACOB I1O 102 10 0

[TPOTPAMME
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9 KUIIACC

Kosau4vecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBanue (poBbie)
n/ pa3e/ioB M TeM Bcer | KontpoiabH IIpakTHyeck oﬁpa::)BaTe.anLIe
1| NporpamMmbl 0 ble padoThI ue padboTsbl pecypesI
Uucna v BeIUMCIIC- bu6mmorexa [{OK
1 Hus. JlericTBu- 9 https://m.edsoo.ru/7f419
TEJIbHBIE YUCIIA dos
VYpaBHEeHUS U HE-
zﬁaeHCTBa Vipas. bubmmoreka [{OK
2 p ] Ii 14 1 https://m.edsoo.ru/7f419
HEHUS C OJHOM TIe- 408
pEMEHHOMN o
VYpaBHeHuUs u He- bubnuotexa [JOK
3 paBenctBa. Cucre- 14 1 https://m.edsoo.ru/7f419
MBI yPaBHEHHI dos
YpaBHeHud 1 bubnuorexa [JOK
4 HEpaBEHCTBA. 16 1 https://m.edsoo.ru/7f419
Hepasencrtpa dos
bu6moreka [IOK
5 DyHKIIUN 16 1 https://m.edsoo.ru/7f419
dog
Yucnoselie bu6moreka [IOK
6 MOCJIENOBATEIBHOC 15 1 https://m.edsoo.ru/7f419
™ dos
IloBTOpEHME,
060 6]:;1{“6 bubnuoreka [JOK
7 ’ 18 1 https://m.edsoo.ru/7f419
CUCTEMaTH3aIUs 408
3HAHUM T
OBUIEE KOJIMYECTBO
YACOB I10 ITPO- 102 6 0
I'PAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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YUYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJID-
HOTI'O MPOIIECCA
OBSIBATEJBLHBIE YUEBHBIE MATEPUAJIBI JUISI YYEHUKA

» Anre6pa, 7 kinacc/ MakapsiueB FO.H., Munmatok H.I'., Hemkos K.1. u
npyrue; noj penakiueit TensikoBckoro C.A., AKIIMOHEpHOE O0IIECTBO
«3narenscrBo «lIpocsemenue»

o Aunre0pa, 8 kiacc/ Mopakosuu A.I'., Cemenos I1.B., Anekcannposa
JILA., Mapnaxaesa E.JI., O0uiecTBoO ¢ OrpaHHY€HHON OTBETCTBEHHOCTHIO
«BHOM. Jlabopatopus 3HaHui»; AkiimoHepHoe oomectso «M3aa-

TCIBCTBO «HpOCBCI_HCHI/IC»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

o Maremaruka. YHHUBepCaIbHbIII MHOTOYPOBHEBBII COOpHUK 3a1a4. 7-9
KJ1acchl. Y4eb. mocobue /i 001meoopa3zoBaTeIbHbIX OpraHu3aiui B 3 4.
U.1. Anreopa / C.A. lllecrakos, U.B. fAmenko. M3gatensctBo "I[1po-
ceemnienue"”

e Maremartuka. Anre6pa : 7—9-e kacchl : 6a30BbIA YPOBEHB : METOIUYE-
CKO€ TIocoOue K MpeAMETHON JTMHIHN yuyeOHUKOB 1o anrebpe HO. H. Ma-
kapberueBa, H. I'. Munatok, K. M. Hemkosa u np./ — 2-e u3x., ctep. —

Mockga : [Ipocsemenue, 2023. — 54 c.

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bub6nmmoreka IJOK



