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MNOACHUTEJBHASA 3AIINCKA

AnreOpa SIBISETCS OJJHUM U3 OMIOPHBIX KYPCOB OCHOBHOI'O 00IIero oOpa3oBa-
HUS: OHa 0OecreunBaeT U3y4eHue IPYTrux TUCHUIUINH, KAaK €CTECTBEHHO-HAY4YHOTIO,
TaK ¥ TYMaHUTApHOTO ITUKIIOB, €€ OCBOCHUE HEOOXOAUMO JJIsl TPOJOJKEHUS 00pa-
30BaHUs U B MOBCEAHEBHOMN XM3HU. Pa3BuTHE y 00yJaromumxcsi HayYHbIX MPECTaB-
JICHUM O TPOUCXOXKJICHUHU U CYIIHOCTH ajredpandyeckux abcTpakiui, crnocode oT-
paXxeHUs MaTeMaTUYEeCKON HAyKOU SBJICHUM U MPOIIECCOB B MPUPOJIE U OOIIECTBE,
pOJIM MAaTEMATUYECKOTO MOJICTUPOBAHUS B HAYYHOM MMO3HAHUU U B TIPAKTUKE CIIO-
coOCTBYeT (OPMUPOBAHUIO HAYYHOI'O MUPOBO33PEHHS U KQU€CTB MBIILJIEHUS], HE00-
XOJUMBIX NJI1 aJanTalid B COBPEMEHHOM Iu(dpoBoM oluiecte. M3yuenue an-
reOpsl oOecreynBaeT pa3BUTHE YMEHUS HAOI0/1aTh, CPABHUBATH, HAXOAUTH 3aKO-
HOMEPHOCTH, TPeOYyeT KPUTUUHOCTH MBIIIIEHHS], CIIOCOOHOCTH apryMEHTUPOBAHHO
00OCHOBBIBaTh CBOM JIEWCTBUS U BBIBOABI, POPMYIUPOBATH yTBepkaeHUs. OcBoe-
HUE Kypca anreOpbl oOecreymBaeT pa3BUTHE JOTMYECKOTO MBIIUICHHS OOydaro-
IIMXCS: OHU MCTIONB3YIOT ACTYKTUBHBIE U MHIYKTUBHBIC PACCYKIEHUs, 00001IeHe
Y KOHKpETHU3allMIo, adcTparupoBanue U anainoruto. OOydenue anreOpe npearnona-
raeT 3HaYUTENIbHbII 00BbEM CaMOCTOSITENILHON NEATENbHOCTH O0yYarouuxcs, IMo-
TOMY CaMOCTOSITEJIbHOE PELIeHHE 3a/1a4 SIBJISICTCS peaju3alueil AesiTeIbHOCTHOTO
NpUHIUIA OOYYEHHUS.

B cTpykType nporpammsl yueOHOTO Kypca «Asredpay N1 OCHOBHOTO OOIIEro
o0pa30BaHMsI OCHOBHOE MECTO 3aHHUMAIOT COAEPKATEIbHO-METOANYECKHUE JINHUU:
«Yucna v BBIYUCTICHUS», « Aredpanyeckue BhIpaXKeHUsD, « Y paBHEHUS U HEPABEH-
cTtBay, «OyHKkunn». Kaxxaas u3 aTux coaepKaTesbHO-METOANYECKUX JTUHUN pa3BU-
BAETCs Ha MPOTSHKEHUH TPEX JIET M3yUeHUs Kypca, B3aUMOJCHCTBYS C APYTUMH €T0
JuHUSIMH. B Xoz1e n3ydeHus: yueOGHOro Kypca 00ydJaronuMcs PUXOAUTCS JIoTHYe-
CKH pacCy’kJaTh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B CBsI3U ¢ 3TUM
B [IPOrpaMMy yueOHOro Kypca «Aredpay BKIOUYEHBI HEKOTOPbIE OCHOBBI JIOTHKH,
MIPEJICTAaBICHHBIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTHUYeCKOro 0Opa3oBaHUs U
CIIOCOOCTBYIOUIUE OBJIAJICHUIO O0YUYaIOIIMMUCS OCHOB YHUBEPCAIBLHOTO MaTeMaTH-
4yecKoro si3bika. CoJepyKaTesIbHON U CTPYKTYPHON 0COOCHHOCTBIO y4eOHOTO Kypca
«Anrebpay SBISETCS €T0 UHTErPUPOBAHHBIN XapakTep.

Copnepxanue JTUHUM «HHClIa U BBIUUCICHUS» CIYKUT OCHOBOH JIJIsl TaJIbHE-
IIETO WU3YYCHHUs MATeMAaTHUKH, CIIOCOOCTBYET Pa3BUTHIO y OOyUYaIOIIUXCS JOTHYe-
CKOT'O MBIIIJIEHUS, (POPMUPOBAHUIO YMEHUS TOJIb30BATHCSl AITOPUTMAMHU, & TAKXKE
IpUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX /ISl TOBCETHEBHOM JKU3HU.
Pa3BuTHe MOHATHS O YKCIIe HA YPOBHE OCHOBHOTO 0011ero 00pa3oBaHus CBA3AHO C
palroHaIbHBIMU U UPPALIMOHATIBHBIMU YKCIaMH, (POPMUPOBAHUEM TIPEICTaBICHUN



O JEHCTBUTEIBHOM YHCJIE. 3aBEPIICHUE OCBOCHHS YMCIOBOM JIMHUUA OTHECEHO K
cpenHemy o01ieMy 00pa3oBaHUIo.

Copnepkanue JByX aireOpanyecKux JIMHUN — « AITeOpandecKue BhIPAKCHUS
U «YpaBHEHUS U HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y 0OYUAIOIIUXCS Ma-
TEMaTUYECKOI0 armapaTra, HeOOX0IMMOTO JUIsl pelIeHUs 3a/1a4 MaTEMaTHUKH, CMEXK-
HBIX MPEIMETOB U IPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOIro 00-
1iero oOpa3oBaHus yU4eOHBIN MaTepHal IPyNIUPYeTCs BOKPYT palliOHAIBHBIX BbI-
paxeHui. Anredpa 1eMOHCTPUPYET 3HaAYECHUE MAaTEMATHUKH KaK sI3bIKa JIsl TIOCTPO-
CHUSI MAaTeMaTUYECKUX MOJIeJIeH, ONTMCAHUS MPOIIECCOB U SIBICHUH peajIbHOro MUPA.
B 3amaun oOydeHust anredpe BXOAAT TaKkKe NalibHEUIEee pa3BUTHE aJTOPUTMUYE-
CKOT'O MBILUIEHUS,, HEOOXOAMMOT0, B YaCTHOCTH, JJI1 OCBOCHHs Kypca HH(popma-
TUKH, U OBJIa/ICHHE HaBbIKaMU JIETYKTUBHBIX paccyxaeHuid. [I[peoOpazoBanue cum-
BOJIBHBIX ()OpPM CHOCOOCTBYET Pa3BUTHUIO BOOOpPaKEHUs!, CIOCOOHOCTEN K MaTeMa-
TUYECKOMY TBOPYECTBY.

Conepxxanue GyHKIIMOHAIBHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL ONMCAHUS ¥ UCCIIEOBAHUS pa3HOOOPA3HBIX IPOLIECCOB U ABJICHHUI B IPUPOE U
oOmectBe. M3yueHue maTepuaa criocoOCTBYeT pa3BUTHIO y O0YJAIOIIUXCSl YMEHUS
MCIIOJIb30BaTh PA3JINYHbIE BHIPA3UTEIbHBIE CPEACTBA S3bIKA MATEMATHKU — CIIOBEC-
HbI€, CAMBOJIMUECKHE, Tpaduueckre, BHOCUT BKJIAJ B (POPMUPOBAHHE MPEICTABIIE-
HUN O POJIM MaTEeMaTUKHU B PA3BUTUU LIUBWIN3ALUY U KYJIbTYPHI.

CornacHo yyeOHOMY IiaHy B 7—9 Kiaccax u3ydaercsl y4eOHbIH Kype «Aj-
reOpa», KOTOPBIN BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3zelibl cofepxanus: «Uucna
U BBIUUCIICHUS», «ANTeOpandyeckue BhIPAKEHUS», «YPABHCHUS U HEPABEHCTBAY,
«DYyHKIIUN.

Ha uzyuenue yue6Horo kypca «Anredpa» orsoaurcst 306 yacos: B 7 kiacce —
102 yaca (3 yaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Heeno), B 9 kiacce
— 102 yaca (3 yaca B Hezento).



COAEPXKXAHUE OBYUEHUA

7 KUIIACC

Yucaa v BIYMCICHUA

Jpo6u 0OBIKHOBEHHBIE U JECATUUHBIE, IEPEX0]] OT OAHON (POPMBI 3aUCH JAPO-
oeil k aApyroi. [loHsTHE pallMOHATBHOTO YUCIIA, 3alUCh, CPABHEHHE, YIIOPSI0YHBA-
HUE palMOHAIBHBIX YHCeN. ApupMETHUYECKHE ACHCTBUS C pAllMOHATIBHBIMU YHC-
namu. Perenue 3a7a4 U3 peaabHOM MPaKTUKU HA YacTH, HA JPOOH.

CrerneHb ¢ HATYpaJIbHBIM MOKa3aTeIeM: ONpeesieHne, TPeoOpa3oBaHuE BhIpa-
KEHHUI Ha OCHOBE ONPE/EIICHUs, 3a1Ch 00bIINX yKcen. [IponenTsl, 3anuch npo-
LIEHTOB B BUJIE IpoOU U ApOoOU B BUE MPOLIEHTOB. Tpu OCHOBHBIE 33a/1a4dl Ha MPO-
LIEHTHI, PEIICHUE 33]1a4 U3 PEAIbHON MMPAKTUKH.

[IprumeHeHne NPU3HAKOB JIEJIMMOCTH, PA3JIOKEHUE HA MHOXKUTEIIN HATYpallb-
HBIX YUCEIL.

PeanpHble 3aBUCUMOCTH, B TOM YHUCJIE MpsAMasi U 00paTHas POIMOPIUOHAIBHO-
CTH.

AJuiredOpanyecKue BbIPpaKEeHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YeHHUs repemMeHHbIX. [IpeacraBienue 3aBUCUMOCTY MEXAY BEIIMYMHAMU B BUJIE
dbopmybl. Beruucienus no ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TO>XJIECTBEHHO PaBHBIE BBIPAYKEHUs, ITpaBuiia MpeoOpa3oBaHusl CyMM U MPOU3BEC-
HUH, IPaBUJIa PACKPBITHS CKOOOK U MPUBEICHUS MOJO0HBIX ClaraeMbIX.

CBoJiCTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpHouwiensl U MHOTOWIEHBI. CTeneHb MHOTOWIeHa. CloKeHue, BhIYUTAHUE,
YMHOXEHHE MHOTOWIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaApaT CyMMBI
Y KBaApar pa3HocTh. Popmyiia pa3HOCTH KBAaIpaToB. Pa3iioxkeHne MHOTOWICHOB Ha
MHOKUTEU.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUEe, KOpEHb ypaBHEHUS, MTpaBuja IpeoOpa3oBaHus ypaBHEHUS, PaB-
HOCHWJIBHOCTb YPaBHEHHUM.

JInHenHoe ypaBHEHHE C OHON NIEPEMEHHON, YNCIIO KOPHEN JIMHEMHOTO ypaB-
HEHHUSI, pEIICHUE JTUHEHHBIX ypaBHeHU. COCTaBlI€EHUE YPABHEHUH 0 YCJIOBUIO 3a-
Jnadd. PemeHne TEKCTOBBIX 33/1a4 C HOMOIIbIO YPAaBHEHU M.

JIuneliHoe ypaBHEHUE C IBYMsI IEpEMEHHBIMU U ero rpaduk. Cucrema AByX
JIMHEWHBIX YPABHEHUN C IByMsI IEPEMEHHBIMU. PellieHrue cucTemM ypaBHEHUH CIIO-
co00OM moacTaHOBKH. [Ipumepbl pemeHus: TEKCTOBBIX 33Jlay C MOMOILBIO CHCTEM
YPaBHEHUM.



DOyHKIUU

Koopaunara Touku Ha npssMou. YnciioBble NPOMEXKYTKH. PaccTosiaue mexny
JIBYMsI TOUKaMU KOOPAUHATHOM IIPSMOM.

[TpsimoyronbHas cucremMa koopauHat, ocu OX u Oy. AbGcmucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM IJI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenue rpadukoB peanbHbIX 3aBUcUMOcTei. [Tonstue pynkiuu. I'paduk pyHkumu.
CroiictBa pynkiuii. Jluneitnas Gynkmns, e€ rpaduk. ['paduk dyakmum y = |X|. ['pa-
(udeckoe peleHue JIMHEHHBIX YPABHEHUM U CUCTEM JIMHEHHBIX YPaBHEHU.

8 KUIACC

Yucsa v BBIYMCIEHUS

KBaapatHblii kopeHb U3 uncia. [lonstue 06 uppanmonanbHoM yucine. Jlecs-
TUYHBIC TPUOIIMKEHUS UppAlMOHANIBHBIX yncen. CBoicTBa apuMeTHUeCKX KBaj-
paTHBIX KOPHEH U UX MPUMEHEHHE K MPeoOpa30BaHUIO YHCIOBBIX BBIPAXKEHUHN U BbI-
YuCIeHUSAM. JIeHCTBUTEIbHBIC YHCIIA.

CreneHb C 1eNbIM MoKa3zaTeneM U €€ cBoricTBa. CTaHaapTHas 3auCh YHCIIA.

AJuiredOpanyecKue BbIPpaKEeHUA

KBagpaTHbIil TPEXWIECH, PA3JIOAKEHNE KBAIPATHOTO TPEXUIIEHA HA MHOKHUTEH.

AnrebOpandeckas n1po0b. OCHOBHOE CBOMCTBO anredOpanueckor npodu. Cio-
JKEHHE, BbIYMTAHUE, YMHOXKEHUE, ACIeHUEe alredpandeckux apoOei. PamuoHab-
HbIE€ BBIPAXKEHUS U UX MPeoOpa3OBaHHUE.

YpaBHeHMs U HEPABEHCTBA

KBaapatHoe ypaBHeHue, hopmyiia KOpHEH KBapaTHOTO ypaBHeHus. Teopema
Buera. Pemienue ypaBHeHUM, CBOASAIINXCS K JIMHEMHBIM U KBaJpaTHbIM. [Ipocreni-
e 1poOHO-pALMOHATIBHBIE YPABHEHUS.

['paduueckas uHTEpIIpeTalvsl YPaBHEHUM C ABYMS MEPEMEHHBIMU M CUCTEM
JMHEWHBIX YPABHEHUH C IByMs iepeMeHHbIMU. [IpuMephl pelieHus: CucTeM Helu-
HEHHBIX YPABHEHUH C IBYMs [IEPEMEHHBIMU.

Pelienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

YuciioBble HEPABEHCTBA M MX CBOMCTBA. HEpaBEHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCHIIBHOCTD HEpaBEHCTB. JIMHEHHBIE HEPABEHCTBA ¢ OAHOM nepeMeHHou. Cu-
CTEMBbI JINHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM.

DyHKIUU

[Tonsitue pynkuuu. OOIacTh ONpeAeNIeHNs U MHOXKECTBO 3HAUCHUI (PYHKIUU.
CrniocoOnI 3a1aHus PYHKIIHM.

I'paduk Qpynkuuu. Urenue cBoicTB pyHKIMU 10 €€ Tpaduky. [Ipumeps! rpa-
¢uKoB HyHKIUH, OTPaXKAIOUIUX PEATbHBIE MTPOLIECCHI.

@DyHKIMY, ONMHUCHIBAIOIINE MPSMYIO U 00paTHYIO MPOMOPIIMOHAIbHBIE 3aBUCH-
moctH, ux rpadukn. PyHKIEn Y = X2, y = X3, y = VX, y=|X|. [paduueckoe pemenne
YPaBHEHUU U CUCTEM YPABHEHUM.



9 KIIACC

Yuciia ¥ BIYMCICHUS

PanronanpHbie 4KCla, UppallMOHATIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUHBIE
JeCATUYHBIE APpoOu. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHeHHE JIEHCTBUTENBHBIX YHCEN, apu(MeTHIeCKUE NEUCTBUS C JCHCTBH-
TEJIbHBIMU YHCIIAMU.

Pa3meppl 00BbEKTOB OKPYXAIOLIET0 MHUPA, JJIUTEIBHOCTh MPOLIECCOB B OKPY-
YKAKOIIEM MUpE.

[Tpubnnk€HHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIJIeHHE
yucen. [[puknaka u oneHka pe3yJibTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. Penienne ypaBHEHUN, CBOISIUXCA K IMHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPETbEW U YETBEPTOU
CTEIICHEU Pa3JIOKEHUEM Ha MHOXKHUTEIIH.

Pemmenue qpoOHO-palmoHaIbHBIX YpaBHEHU. PellieHrne TeKCTOBBIX 3aa4 ajl-
reOpandecKuM METOOM.

VYpaBHeHuUE ¢ AByMs IEPEMEHHBIMU U ero rpaduk. Peliennue cucreM OByX -
HEWHBIX YPaBHEHUM C JAByMs IE€pEMEHHBbIMU. PelieHue cuctem NByX YpaBHEHUH,
OJIHO M3 KOTOPBIX JUHEHHOE, a APYyroe — BTOpoi cTeneHu. [ papudeckas naTepnpe-
Talusl CUCTEMbI YPABHEHUU C ABYMsI IEPEMEHHBIMU.

Pelienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenure IMHENHBIX HEPABEHCTB C OJHOM ITEpEMEHHOM. Pelienne cucrem Jim-
HEWHBIX HEPABEHCTB C OJHOM nepeMeHHoi. KBaapaTHeie HepaBeHcTBa. ['padude-
CKasi UHTEpIIPETALMsl HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMs IIEPEMEHHBIMU.

DyHKIMHA

KBagparuunas ¢pynkuus, e€ rpaduk u ceoiictra. [lapabona, koopauHaThl Bep-
IIIMHBI 11apadOoJIbl, OCh CAMMETPHUH MapaloIb.

I'padukn byskmumii: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |x| u ux
CBOWCTBA.

YuciioBbIe MOCIE10BATEILHOCTH U MPOrPecCuu

[ToHsiTHE YMCIOBOM MOCIENOBATENBHOCTH. 3a/IaHUE MOCIEA0BATEIbHOCTH pe-
KyppeHTHOH (hopmyIion U popMysioi N-ro ujieHa.

Apudmernueckas U reoMmerpuyeckas mnporpeccur. @opMynbl N-ro 4ieHa
apu(PpMETUIECKON U reOMETPUUECKON MPOrpeccuii, CyMMbl IEPBBIX N YJICHOB.



N300paxeHne 4IeHOB apu(PMETHUECKON 1 T€OMETPHUIECKON TPOrpeccuit Tou-
KaMH Ha KOOPAMHATHOM MIIOCKOCTU. JINHEWHBIN U SKCIIOHEHIUAIbHBIN pocT. CH0XkK-
HBIE IIPOLICHTHI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YUEB-
HOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O Ob-
PA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pe3yJbTaTbl OCBOEHHUS IMPOrpaMMbl y4yeOHOro Kypca «Ajl-
reOpa» XapakTepu3yloTcs:

1) naTrpuoTHYeCcKOEe BOCIMTAHME:

IIPOSIBJICHMEM HMHTEpPeca K MPOIUIOMY W HACTOSLIEMY POCCHUICKOM Marema-
TUKH, IEHHOCTHBIM OTHOIIIEHUEM K JOCTHKEHUSM POCCUMCKUX MaTEMATUKOB U POC-
CUHCKOM MaTeMaTH4YECKOW WIKOJIBI, K MCIIOJIb30BAHUIO ATUX JOCTHKEHUN B JIPYTUX
HayKax U IPUKIaIHbIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN TpaXKIaHUHA U PEATM3ALUU €TI0
1paB, NPEJICTABIEHUEM O MAaTEMAaTHUYECKUX OCHOBaX (PYHKUIMOHUPOBAHMS pa3iIny-
HBIX CTPYKTYD, SIBJICHHH, MPOLIEAYP IPAKIaHCKOro 00IIecTBa (HampruMep, BHIOOPHI,
OTIPOCHI), TOTOBHOCTBHIO K 00CYKJICHHIO STHUSCKHUX MPOOIIEM, CBA3aHHBIX C IMPAKTH-
YECKUM ITPUMEHEHNEM JOCTHKEHUI HayKH, OCO3HAaHUEM Ba)KHOCTU MOPAJIbHO-3TH-
YECKUX MPUHIIUIIOB B AESITEIBHOCTU YUYEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE y4aCTHE B PELICHUH NPAKTUYECKUX 3aJad MaTeMa-
TUYECKOW HamlpaBJICHHOCTH, OCO3HAHWEM Ba)XHOCTH MaTeMaTHYeCKOro obpa3oBa-
HUS Ha IPOTSHKEHUU BCEH JKU3HU JUTSl yCTIEITHON MPodeCcCHOHATBHOMN IeSITEIbBHOCTH
Y pa3BUTUEM HEOOXOUMBIX YMEHHI, 0CO3HAHHBIM BEIOOPOM U MOCTPOCHUEM WH/IHU-
BUIyaJIbHOW TPAEKTOPUHU 00pa30BaAHMS U )KU3HEHHBIX IJIAHOB C YYETOM JIMYHbBIX UH-
TEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K AMOITMOHAIBHOMY U 3CTETUYECKOMY BOCIIPUSITUIO MaTEMaTH-
YeCKUX OOBEKTOB, 3a/1ay, PEIICHUN, pacCyKIeHUN, YMEHUIO BUJIETh MaTeMaTuye-
CKH€ 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTalUEN B AESITEIBHOCTA HA COBPEMEHHYIO CHCTEMY HAy4YHBIX MPECTaB-
JIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI YETOBEKA, TPUPOBI U OOIIECTBA,
NOHMMAaHUEM MAaTeMaTHYeCKOW HayKu Kak cQepbl YeJIOBEUYECKOW AEsITeIbHOCTH,
ATANoB €€ Pa3BUTHS U 3HAUMMOCTH JUIsl pa3BUTHS LIMBUIN3ALMHU, OBIAJICHUEM SI3bI-
KOM MaT€MaTHKU U MaTEMaTUYECKON KyJIbTYpPOH Kak CPEJCTBOM IMO3HAHUS MHUPA,
OBJIAJICHUEM MPOCTEUILIMMH HaBbIKAMU UCCIIEI0BATEIbCKON AESATENBHOCTH;



6) pusuveckoe BocnuTanue, GopMUpPOBaAHME KYJbTYPbI 310POBbS U IMO-
HMOHAJBHOIO 0JIATOMOJIYYHS:

TOTOBHOCTBIO MPUMEHSITh MATEMATUYECKUE 3HAHUSI B UHTEPECAX CBOETO 3/10-
POBBS, BEJICHUS 3I0POBOTr0 00pasa KU3HH (310pOBOE MUTaHUE, COATaHCUPOBAHHBIN
PEXUM 3aHITUN U OTABIXA, peryiisipHas (Gusndeckas aKTUBHOCTbH), chopMupoBaH-
HOCTBIO HaBbIKa pediIeKCHH, MPU3HAHNEM CBOETO IIpaBa Ha OMMOKY M TaKOTO ke
IpaBa APYroro 4eIOBEKa;

7) 3K0J10THYeCKOe BOCIIUTAHUE:

OpHUEHTALIMEN HA IPUMEHECHUE MAaTEMAaTUUYECKUX 3HAHUM JJIs1 PELIEHUs 3a1a4 B
00JIaCTH COXPAHHOCTHU OKPYKAIoUIeH Cpe/ibl, TUIIAaHUPOBAHUS MMOCTYNKOB M OIEHKH
UX BO3MOXXHBIX MOCIICICTBUH JJIsl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTILHOTO
XapakTepa SKOJIOTMYECKUX MPoOJIeM U MyTeH X pelieHus;

8) ajanTanus K M3MEHSIIOUMIUMCH YCJIOBHSM COLUMAJIbHON W NMPUPOIHOM
cpeasbl:

TOTOBHOCTBIO K JICUCTBUSM B YCIIOBUSAX HEONMPEAECIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO JIESITETbHOCTh, B TOM YHCIIE
YMEHUE YUYUTHCA y APYTUX JIIOAEH, MPpUOOpeTaTh B COBMECTHOM AESATEILHOCTH HO-
BbIC 3HAHUS, HABBIKU U KOMIIETCHIIMU U3 OIbITA IPYTHX;

HEO0OXOIMMOCTHIO B (POPMHUPOBAHUHN HOBBIX 3HAHHH, B TOM unciie (OpMYIHpO-
BaTh UJCH, IOHATHUS, TUTIOTE3bl 00 OOBEKTAX U SBJICHUSIX, B TOM UUCJIC PaHEE HEU3-
BECTHBIX, OCO3HABaTh ACPUIUTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, Mia-
HUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIUIO, BOCIPUHUMAThL CTPECCO-
BYIO CUTYaIIMIO KaK BBI30B, TPEOYIONINN KOHTPMED, KOPPEKTUPOBATH MPUHUMAEMbIE
pelieHus u 1eUcTBUs, GOpMyJIUPOBATH U OLICHUBATH PUCKU U MOCIEICTBUS, POpMHU-
pPOBATh OMBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble JJornueckue aAelcTBUA:

® BBUIBJISATH U XapaKTEPU30BaATh CYIIECTBEHHBIE NTPU3HAKU MAaTEMaTHUUYECKUX
OOBEKTOB, TOHSATUN, OTHOIIEHWHA MEXKIY MOHITHSAMHU, (HOPMYIUPOBATH
ONPEAEIICHUS MOHATHM, YCTAHABIMBATh CYIIECTBEHHBIM MPU3HAK KJIACCU-
dbukanyu, OCHOBaHUS JIsi 000O0IIEHNS U CPaBHEHUS, KPUTEPUHU MPOBOIH-
MOI'0 aHa/IN3a;

® BOCIPUHUMATH, GOPMYIHPOBATH U MPEOOPA3OBHIBATH CY)KICHHUS: YTBEPIH-
TeJIbHBIC U OTPUIIATEILHBIE, €IMHUYHBIE, YACTHBIC U OOIIHE, YCIOBHEIE;



® BBIIBIAITH MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MTPOTUBOpPE-
yns B akTax, JaHHBIX, HAOMIONCHUAX U YTBEPKICHUX, MpeiaraTb Kpu-
TE€PUU JJIS BBISBIICHUS 3aKOHOMEPHOCTEN U POTUBOPEUNIA;

e JeNaTh BBIBOJBI C UCMOJb30BAHUEM 3aKOHOB JIOTHKH, I€TYKTUBHBIX U WUH-
JTYKTUBHBIX YMO3AaKIIOUEHUH, YMO3AKIFOUEHUH 10 aHAJIOTHH;

e pa30uparh I0Ka3aTeIbCTBA MATEMATUUYECKUX YTBEPKJACHUHN (TIPSMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSTENILHO HECIOKHBIE JT0Ka3aTelIbCTBa
MaTeMaTU4YeCcKuX (PaKToOB, BBHICTPAMBATh apryMEHTALIMIO, IPUBOJUTH MpPU-
MEpBbI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

e BBIOMPATH CIOCOO penieHusl yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO Ba-
PUAHTOB pEILIEHUs, BBHIOMPAaTh HaUOO0JIee MOAXOIAIINI C YYETOM CaMOCTOS-
TEJIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble uccienoBarejbcKue 1eMCTBUA:

® HCIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI MHCTPYMEHT MO3HAHUS,
(bopMyIMpOBaTh BONMPOCHI, (PUKCUPYIOLIKUE MPOTHBOPEUHE, MPOOIIEMY, ca-
MOCTOSITEJIbHO YCTaHABIMBATh HCKOMOE U JJaHHOE, (POPMUPOBATH TUIIOTESY,
apryMEHTUPOBATH CBOIO MO3UIMIO, MHEHUE;

® [IPOBOJUTH IO CAMOCTOSITENBHO COCTABIEHHOMY IIJIaHy HECJIOKHBIN SKCIIe-
PUMEHT, HEOOJIBIIIOE MCCIIEIOBAHNE IO YCTAHOBJICHUIO OCOOCHHOCTEN Ma-
TEMaTHYECKOT0 00BEKTa, 3aBUCHMOCTEH 00bEKTOB MEKTy COOOM;

® CaMOCTOSITENILHO (POpMyIMpOBaThH 0OOOIIEHUS 1 BBIBOJIBI 10 Pe3ysibTaTaM
MPOBENEHHOTO HAOJIOJEHUSA, WCCIEAOBaHUS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

® [IPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE INPOLECCA, A TAKXKE BBIABUIAThH
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nundopmanueii:

® BBISIBJIATH HEJAOCTATOYHOCTH U U30BITOYHOCTD MH(POPMALIMH, TaHHBIX, HE00-
XOJIMMBIX JIJISl peIlICHUs 3a4a4u;

® BHIOMPATH, AHATU3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH WH-
dbopmaluio pa3aIMYHbIX BUAOB U (DOPM MpeCTaBICHUS;

e BBIOMpPATH GOpMY IIpeaCTaBICHNUS HHGOPMAIIMH U WILTIOCTPUPOBATH peliia-
eMBIC 33Jla4u CXEMaMH, IUuarpaMmMaMu, MHOW rpaduKol U UX KOMOWHAIIH-
MU,

® OIICHMBATH HAIEKHOCTH MH(DOPMAIIUU 110 KPUTEPHUSIM, IPEAJIOKEHHBIM YUU-
TeJeM WK cPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

® BOCIPUHUMATH U POPMYJIUPOBATH CYKJEHUS B COOTBETCTBUU C YCIOBUSIMU

U LIETISIMU O01LIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3pEHUS



B YCTHBIX M MHCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS MO XOAY PEIICHHUs
3aJja4, KOMMEHTHUPOBATh MOJYyYEHHBINA PE3yIIbTAT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIIPOCHI IO CYLIECTBY 00CYK/1a€MOM TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BbICKAa3bIBaTh UJICH, HAIlEJIEHHBIC HA MIOUCK
pelIeHus, CONOCTABMIATh CBOU CYKICHUS C CYKICHUSIMU IPYTUX y4aCTHU-
KOB JIMAJIOTa, O0HAPYKUBATH PA3IMUUE U CXOJCTBO MO3UIINNA, B KOPPEKTHOM
dbopme hopMyIHpoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

NPENCTABIATh PE3YyJbTaThl PEUICHUS 3aJadyM, SKCIEPUMEHTA, UCCIEA0Ba-
HUS, POEKTA, CAMOCTOATEIHHO BEIOUPATh (pOPMAT BBICTYIUICHUS C YUYETOM
3a/1a4 NMPe3eHTaluu U 0COOEHHOCTEN ayJTUTOPHH;

NOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIUBUIYaIbHOU
paboTHI ITPU PEIICHNN YYEOHBIX MaTEMaTUUECKHX 3a/1ay;

NPUHUMATH 1EJIb COBMECTHOU ACSITENbHOCTH, TUIAHUPOBATh OPTaHU3AIUIO
COBMECTHOM pabOThI, pacrpeieNsaiTh BUALI padOT, JOTOBAPUBATHCS, 00CYK-
JIaTh IIPOIIECC U PE3YIbTAT pabOThI, 00001IaTh MHEHHS HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B IPYMIOBBIX (popMax padoThl (00CYKaeHus1, OOMEH MHEHU-
SIMHA, MO3TOBBIE IITYPMBI U IPYTHE), BHITIOJIHATH CBOIO YaCTh PabOTHI M KO-
OpAMHUPOBATH CBOM JIEUCTBUA C JIPYTUMU UJI€HAMH KOMaH/bl, OLIEHUBAThH
KayeCTBO CBOETO BKJIaJa B OOLIUI MPOJIYKT MO KPUTEPUSIM, CHOPMYIHPO-
BaHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENILHO COCTAaBJIATH IJIaH, AITOPUTM PEIICHUs 3aa4du (MU ero
9acTh), BRLIOUPATH CIIOCOO PEIICHUS C Y4ETOM UMEIOIINXCSI PECYPCOB U CO0-
CTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
pelieHuit ¢ yaéToM HOBOM MH(MOPMALIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIaJIETh CIIOCOOAMU CaMOTIPOBEPKH, CAMOKOHTPOJIS MPOIIecca U pe3ysbTara
peleHns MaTeEMaTUIECKOM 3a/1auu;

IPEABUAETH TPYIHOCTH, KOTOPbIE MOT'YT BOSHUKHYTH [IPU PELLICHUH 3aa4H,
BHOCHUTb KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA IEATEIBHOCTH ITIOCTABICHHON LIEJIU U
YCIIOBUSIM, OOBSICHATH MPUYUHBI JTOCTHKEHUS! WM HEJAOCTUKEHUS LIEJIH,
HAXOAHUTh OMUOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xonIty 00y4eHus B 7 kjiacce 00yJarOnIHiACs MOYIUT CIISAYIONINE MPEIMET-
HbIEC PE3YJIbTaThl:

Yuciaa v BIYMCICHUA

BrITIONTHSTH, cCOYeTast yCTHBIE U TUChMEHHBIE IPUEMBI, apu(PMETHIECKUE JICH-
CTBHUSI C pAllMOHAIBHBIMU YHCIIAMH.

HaxouTh 3HaU€HUs YUCIOBBIX BHIPAXKEHUM, TPUMEHSTh pa3HOOOPA3HBIE CIIO-
cOOBI U IPUEMBI BEIUUCIICHUS 3HAYE€HUI IPOOHBIX BBIPAXKEHUM, COJIepKaINX OOBIK-
HOBEHHBIC U JIECATUYHBIC IPOOH.

[lepexoauTh OT OJTHOI (POPMBI 3aITUCH YHCEN K APYTOH (MpeoOpa3oBbIBATH JIe-
CATUYHYIO TpOOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECITUYHYIO, B YaCTHOCTH B
OCCKOHEUHYIO JICCITUIHYIO APOOB).

CpaBHUBaTh U YIOPSIOYUBATH PAIIMOHATILHBIC YKCTIA.

OKpyIJIsTh YuCa.

BBINOMHATS TPUKUIKY U OLIEHKY PE3yJIbTaTa BRIUMCICHUH, OIIEHKY 3HAYCHUM
YUCJIOBBIX BBIpXKCHUHN. BBIMOIHATH AEHCTBUS CO CTENEHIMU C HATYpalbHBIMU T10-
Ka3aTesiMHU.

[TpuMeHsTh TPU3HAKHU AETUMOCTH, PA3JIOKEHIE HA MHOYKUTEIN HATYPaTbHBIX
yucen.

Pemiath nmpakTUKO-OpUEHTUPOBAHHBIE 33]]a4H, CBSI3aHHBIE C OTHOILICHUEM Be-
JUYUH, MPONOPLUOHAIBHOCTBIO BEIWYUH, MPOLUEHTAMH, WHTEPIPETUPOBATH pe-
3yJbTaThl PEHIEHUS 3a7a4 C YUETOM OrPaHUYEHUM, CBSI3aHHBIX CO CBOMCTBAMHU pac-
CMaTPUBAEMBIX 0ObEKTOB.

AJsiredOpanvecKue BbIPpAKEHUA

Hcnonb30BaTh anredpanyecKyro TEPMUHOIOTHIO U CUMBOJIMKY, TPUMEHSTh €€
B IIPOLIECCE OCBOCHUS Y4eOHOTO MaTepuania.

Haxonuth 3HaueHns OYKBEHHBIX BRIPAKCHUM MTPH 33JaHHBIX 3HAYCHUSX TIepe-
MEHHBIX.

BrinonHaTs npeoOpa3oBaHus 11€JI0TO BEIPAXKEHUS B MHOTOUWICH MPUBEICHUEM
MOJ00HBIX CJIaraeMbIX, PACKPHITHEM CKOOOK.

BbINOMHATh YMHOKEHUE OJHOWJIEHA HA MHOTOWIEH U MHOTOYJIEHAa HA MHOTO-
YJIeH, IPUMEHATH (POPMYJIIBI KBaJipaTa CYMMBI U KBaJIpaTa pa3HOCTH.

OcCy1IecTBIATh Pa3IoKeHNE MHOTOWJIEHOB HA MHOKHUTEIN C TOMOIIbIO BbIHE-
CEHUS 32 CKOOKH 00I11€r0 MHOXKUTEJIS, TPYNIUPOBKH ClaraeMbiX, IpuMeHeHus Gop-
MyJI COKpAaIEHHOTO YMHOXEHUSI.

[TpumensaTs nmpeodpa3oBaHusl MHOTOWICHOB JIJISl PEIICHUS PAa3IMYHbBIX 3a7ad
13 MaTEMATHKH, CMEKHBIX TPEAMETOB, U3 PEAIbHON MPAKTUKH.



Hcnonp30BaTh CBOMCTBA CTEIEHEN C HATYPAJIBHBIMM ITOKA3aTEISIMU IS TIpe-
00pa30BaHMsI BHIPAKEHUH.

YpaBHeHNs U HEPABEHCTBA

Pewiats nuHENHbIE YpaBHEHUS C OJTHOW NIEPEMEHHOM, IPUMEHSS IPaBUJIa Tie-
pexona OT HCXOJHOTO YPaBHEHUS K PaBHOCUIILHOMY eMy. [IpoBepsTh, sIBIsETCS JIn
YUCIIO KOPHEM YPaBHEHUS.

[IpumeHsTh rpaduyecKre METOIbI IPHU PEIIEHUN JTMHENHBIX YPAaBHEHUN U UX
CUCTEM.

[ToxOupaTe pUMepHI Map YKcell, SBISIOMUXCS PEIICHUEeM JUHEHHOro ypas-
HEHUS C ABYMS IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHON MJIOCKOCTH IPpaUK JMHEHHOTO YPABHEHUS C IBYMS
NEPEMEHHBIMHU, MOJIB3YSCh TPa(pUKOM, NPUBOIUTH IPUMEPHI PEILICHUS YPABHEHU.

Pemate cucteMsl 1ByX JIMHEWHBIX YPaBHEHUM C JByMS IEPEMEHHBIMU, B TOM
qucie rpaduuecKu.

CocCTaBATh M pelIaTh JINHEMHOE YPABHEHUE UJIU CUCTEMY JIMHENHBIX YpaBHE-
HUU 110 YCJIOBUIO 3aJa49H, NHTEPIIPETUPOBATH B COOTBETCTBUY C KOHTEKCTOM 33/1a4U
ITOJTyYEHHBIN PE3YJIbTAaT.

DOyHKUIMHA

N300pakath HA KOOPJAUHATHOM TIPSIMOM TOYKE, COOTBETCTBYIOLINE 3aIaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbL, 3aIIMCHIBATh YUCIOBBIE IPOMEKYTKH Ha
anreOpanyecKoMm si3bIKe.

OtMmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM,
CTpouTh rpaduku TuHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnwuceiBaTh C MOMOIIBIO (GYHKIUN U3BECTHBIE 3aBUCUMOCTH MEXIY BEIMYH-
HaMH: CKOPOCTb, BPEMsI, PACCTOSIHUE, LIEHA, KOJIUYECTBO, CTOUMOCTh, TPOU3BO/IH-
TEJIbHOCTb, BpEMsI, 00bEM pabOTHI.

Haxoauts 3HaueHue GyHKIIMH 110 3HAYCHUIO €€ apryMeHTa.

[TornmaTts rpaduyecknii crocod MpeIcTaBIeHUs U aHaIn3a UHpopMaIuu, u3-
BJIEKATh U MHTEPIPETUPOBATH UH(GOPMAIINIO U3 TPadUKOB PEAIbHBIX MPOLIECCOB U
3aBUCUMOCTEM.

K xoH1ty 00yuenus B 8 kjiacce oOydaromuiics MOJyYuT CAeAYIOLIME MPeIMeT-
HBIE pE3yJIbTaThl:

Yucaa v BIYMCICHUSA

Hcnonp30BaTh HAYAJIbHBIE TPEACTABIICHNS O MHOYKECTBE IEUCTBUTEIBHBIX YH-
Cesl /I CpaBHEHMS, OKPYIJIEHUS W BBIYUCICHUN, M300paxkaTh IAEHCTBUTEIbHBIC
YYCJ1a TOYKaMH Ha KOOPJAMHATHOW MPSMOM.



[TpumeHsTh MOHATHE apUPMETHISCKOTO KBAAPATHOTO KOPHS, HAXOAUTH KBa/I-
paTHbIE KOPHU, UCHOJB3YsI MPU HEOOXOUMOCTU KAJIBKYJISITOP, BBITIOIHATH IPE00-
pa3oBaHUs BBIPAXXEHUM, COJIEpPXKAIIMX KBAJIpaTHbIE KOPHHU, UCMOJIb3Yysl CBOIICTBA
KOpPHEHU.

Hcnonb3oBaTh 3amucu OOJBIIUX M MaJIbIX YUCEI C MOMOIIbIO JACCATUYHBIX
npoOeit u creneneit yucna 10.

AsiredOpanyecKue BbIPpaKeHUs

[TpuMeHsTh MOHSATUE CTENEHU C IIEJIBIM MT0Ka3aTesieM, BBIOJIHATh peo0pa3o-
BAHUS BBIPAKEHUM, COAECPIKAIINX CTEIICHU C LIEJIBIM ITOKA3aTEIIEM.

BhITIONHATE TOXAECTBEHHBIE MPE0Opa30BaHUs PAlIMOHATBHBIX BEIPAKEHUN Ha
OCHOBE IMMPABUJI ACHCTBUI HaJ MHOTOYIECHAMH U alIreOpandyecKuMu ApoOsiMHu.

PacknaapiBaTh KBapaTHBIN TPEXUJIECH HA MHOKUTEIH.

[TpumensTh npeodpa3oBaHus BEIPAKEHUM IJIs1 pEIICHUST PA3IMYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXKHBIX MMPEIMETOB, U3 PEATHbHON PAKTUKHU.

YpaBHeHNS U HEPABEHCTBA

Pemiats nuHEWHBIC, KBaJpaTHbIE yYpaBHEHUS U pallMOHAJbHBIE ypaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIByX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOANTE MPOCTEUIINE UCCIENOBAHNUS YPABHEHUM U CUCTEM YPaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpaduuecKux MpeacTaBlieHuil (yCTaHaBIUBAaTh, UMEET
JIM ypaBHEHHUE WJIM CUCTEMAa YPaBHEHUW PELIeHUs], €CIIM UMEET, TO CKOJIBKO, U MPO-
yee).

[lepexoauTs OT CIOBECHON (POPMYIHUPOBKHU 33724t K €€ anredpanyeckon Mo-
JIETIY C TIOMOIIBIO COCTABJICHUSI YPABHEHHUS WJIM CUCTEMBI YPABHEHU, HHTEPIPETH-
pOBaTh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBIN pe3ybTarT.

[IpuMeHsTh CBOMCTBA YUCITIOBBIX HEPABEHCTB /ISl CPABHEHU S, OLICHKHU, PEIIaTh
JIMHEWHbIC HEPABEHCTBA C OJIHOM EPEMEHHOU U UX CUCTEMBI, 1aBaTh rpa)MueCcKyIo
WJUTIOCTPALIUIO0 MHOKECTBA PEILICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

[loHrMaTh ¥ HUCMOJB30BaTh (PYHKIIMOHAIBHBIC MOHSTUS U SI3BIK (TEPMUHBI,
CUMBOJIMUECKUE 0003HAUCHMUS), ONIPEACIISTh 3HaueHUe (DYHKIIMU IO 3HAYEHUIO ap-
T'YMEHTA, OTPEICNIATh CBOMCTBA PYHKIMH MO €€ rpaduKy.

Crpoutsb rpaduku 37eMeHTapHbIX QYHKIUN BUJIA:

y=k/X, ¥y =X2,Y=x3,y = |X|, y = VX, OIHCBHIBATH CBOHCTBA YHCIOBOM (hyHKINH
o e€ rpaduky.

K xoH1y 00yuenus B 9 kjiacce oOy4daromuiics MOJTyYUT CIeAYIOLIME MPeaMeT-
HBIE PEe3yJIbTaThI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAAOUYMBATH PALIMOHAIIBHBIE U UPPALMOHAIBHBIE YHCIIA.



BrimonusaTe apupmMeTHueckre AeUCTBUSA C palliOHATbHBIMU YUCIIAMU, COUETast
YCTHBIE WM NHCbMEHHBIEC NMPUEMBI, BBIIOJIHATH BBIYHMCIEHUS C UPPALMOHAIBHBIMU
YUCIIAMH.

HaxoauTh 3HaYeHUs CTENIEHEN C LEIbIMH IOKA3aTEIIMHA U KOPHEH, BBIYUCIIATH
3HAYEHUS YUCIIOBBIX BBIPAKECHUMN.

OKpyrasTh AEHCTBUTEIBHBIE YMCIA, BBINOIHATh NPUKUAKY pE3yJbTaTra BbI-
YUCJICHUW, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUs U HEPABEHCTBA

PemaTe nuHENHbIE U KBaIpaTHbIC YPABHEHHUS], YPABHEHHUSI, CBOJSIINECS K HUM,
npocTeiire ApoOHO-pallMOHANIbHBIE YPABHEHUS.

Pemate cucteMsl AByX JTMHEWHBIX YPaBHEHUH C IBYMS IIEPEMEHHBIMHU U CH-
CTEMBI ABYX YPAaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SBIISIETCS JIMHEHHBIM.

Pemarh TeKkcTOBBIE 33/1a4U aNTreOpanyecKuM crocoOOM ¢ MOMOIIBIO COCTaBJIe-
HUsl YPAaBHEHUS UJIU CUCTEMBI IBYX YPABHEHUU C JBYMs [IEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIINE HUCCIIENOBAHUS YPABHEHUN U CHCTEM YpaBHEHHUM, B
TOM YHUCJIE C TPUMEHEHUEM IpaUyeCcKuX Npe/ICTaBIEeHUH (YCTaHABIMBATh, UMEET
JIM YPABHEHHE WM CUCTEMA YPABHEHUN PEIICHHUS], €CIIM UMEET, TO CKOJIBKO, U ITPO-
yee).

Pemarp nuHelHbIle HEpaBEHCTBA, KBaJApaTHbIE HEPABEHCTBA, N300paxkaTh pe-
LIEHNE HEPABEHCTB HA YHCJIOBOM MPAMOM, 3alMChIBATh PEIICHUE C IOMOLIBI0 CUM-
BOJIOB.

Pemats cucTeMBbl JIMHEMHBIX HEPABEHCTB, CUCTEMBl HEPABEHCTB, BKIIIOYAIO-
II1€ KBaJpaTHOE HEPABEHCTBO, U300paXKaTh PEIIEHNE CUCTEMbl HEPABEHCTB Ha YHC-
JIOBOU MPSIMOM, 3aIIMCHIBATh PELUICHUE C IOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUHN PA3JIMYHBIX 331a4.

DyHKIUU

Pacno3naBaTh QyHKIIMU M3y4eHHBIX BUJIOB. [l0Ka3bIBaTh CXeMAaTHYECKH pac-

TIOJIOXKCHHUE Ha KOOPJIMHATHOW TUIOCKOCTH TpadukoB GyHKIwmit Buga: y = kx, y = kx
+b,y=kix,y=ax2 + bx + ¢,y = x3, y =X, y = |X|, B 3aBHCHMOCTH OT 3HaYCHHUIA
K02(pdULIMEHTOB, ONMKUCHIBATH CBOMCTBA (DYHKITUH.

Crpouth U M300paXaTh CXEeMaTHYECKU TpapUKA KBAIPATUYHBIX (DYHKIIHM,
OMKCHIBATH CBOMCTBA KBAPATUUHBIX (PYHKIUHI MO UX Tpadukam.

Pacno3naBaTh kBagpaTHuHyto QYHKIUIO 110 (HopMyIie, TPUBOIUTE MIPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Yucii0Bble MOCTAECA0BATEIBLHOCTH H IPOTPeCCHH

Pacnio3zHaBaTh apu(pMETHUECKYIO U TEOMETPUUYECKYIO IPOTPECCUHN MPU PA3HBIX
croco0ax 3aJaHusl.



BEBINOTHATE BEIYHMCIEHUS C UCIIOJIB30BaHUEM (POpPMYT N-TO diieHa apupMeTH-
YECKOW M F€OMETPUYECKON MPOrPECCUM, CyMMBI IEPBBIX N YJIEHOB.

N300paxaTh 4iIeHbI MOCIEI0BATEIBHOCTH TOUKAMH Ha KOOPAMHATHOM IJIOC-
KOCTH.

Pemate 3amaum, CBA3aHHBIE C YHUCIOBBIMM IIOCJIEIOBATEIBHOCTSIMHU, B TOM
YHCclie 3a7]aud U3 peaqbHON KU3HH (C UCIIOIB30BAHUEM KaJbKYJIATOPa, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

Ne ni/n HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

1 Yucna ¥ BeIYKUCIIEHUS. PalioHaabHbIE
qHCia

2 Anrebpanyeckue BbIpaXKEHUS

KoanuyecTBo 4acos

Bcero Kourposbnble IIpakTHyeckue
padoTshI padoThI

25 2

27 5

JJIeKTPOHHbIE

(undposbie)
o0pa3oBaTeJibHbIE

pecypchl

bu6mmoreka [IOK

https://m.ed-
$00.ru/7f415hb90

bu6mmoreka [IOK

https://m.ed-
$00.ru/7f415b90

3 YpaBHEHUS U HEPAaBEHCTBA

20 1

bu6mmoreka [IOK

https://m.ed-
$00.ru/7f415hb90

4 Koopaunats! u rpadpuku. @yHkuun

5 [ToBTOpeHuUe u 06001IeHNE

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

24 1

102 10 0

bu6nmoreka [JOK

https://m.ed-
$00.ru/7f415hb90

bu6nmoreka [JOK

https://m.ed-
$00.ru/7f415hb90
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8 KVIACC

KoJsun4yecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/l Konrpoabnbie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
bu6mmoreka [IOK
1 Yucna u BerurciacHus. KBaapaTHbie KOpPHHU. 15 https://m.ed-
s00.ru/7f417af8
bu6mmoreka [IOK
Uwucna u BeraucieHus. CTeneHb ¢ IeIbIM
2 oKAsATeIEM 7 https://m.ed-
' s00.ru/7f417af8
b K
AnreOpanyecKkue BbIpaKEHUSI. Honwotexa LO
3 Y 5 1 https://m.ed-
KBagparsslil TpEXuieH. $00.1u/7f417af8
Anrebpanyeckue BbIpaXKEHUS Bubmiorexa LIOK
4 A e6p eeie p6 CHIL 15 1 https://m.ed-
/ITEOPAHECast AAPOOE- S00.ru/7f417af8
VYpaBHeHus 1 HepaBeHCTBA. KBaipaTHbI Bubmiorexa LIOK
5 paBHeeHm cPABEHCTE. BB © 15 1 https://m.ed-
P ' s00.ru/7f417af8
bu6mmoreka [IOK
VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI
6 A 13 https://m.ed-
P ' $00.ru/7f417af8
bu6mmorexa [IOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTRa. 12 1 https://m.ed-

$00.ru/7f417af8
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OyHkiuK. OCHOBHBIE TOHATHUS

bubmuorexa [JOK

https://m.ed-
s00.ru/7f417af8

@Oynkiun. Yucnossie GyHKIUN

bubmuoreka [JOK

https://m.ed-
500.ru/7f417af8

10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

[ToBTOpenue u 06o0IIEHNE

102

bu6mmoreka [IOK

https://m.ed-
500.ru/7f417af8
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9 KJIACC

Ne ni/n

HaumeHoBaHue pa3jiesioB M TeM
NMPorpamMmbl

Uucna u Berunciienus. JlelicTBUTENbHEBIC
quca.

KoanyecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTnyeckue
padoTsbI

DJIeKTPOHHbIE

(undposBbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6nmmoreka [IOK

https://m.ed-
$00.ru/7f419d08

YpaBHEHUS U HEPABEHCTBA. Y PABHEHUS C
OJHOM IEPEMEHHOM.

14

bubnunoreka LIOK

https://m.ed-
$00.ru/7f419d08

VYpaBHenus u HepaBeHCcTBa. CUCTEMBI ypaB-
HEHUU.

YPaBHeHI/IH 1 HECpABCHCTBA. HepaBeHCTBa.

DyHKIUH.

YuncnoBbIe IIOCIEA0BATEILHOCTH.

14

16

16

15

bubnunoreka LIOK

https://m.ed-
$00.ru/7f419d08

bubnmorexa LIOK

https://m.ed-
$00.ru/7f419d08

bubnmorexa LIOK

https://m.ed-
$00.ru/7f419d08

bubmmoteka IIOK

https://m.ed-
$00.ru/7f419d08

[ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS
3HAaHUH

18

but6mmorexa [IOK

https://m.ed-
$00.ru/7f419d08

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOJIMYECKOE OBECITEYEHME OBPA3OBATEJBHOT O ITPO-
IIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI JUISI YYEHUKA

Marematuka. AnreOpa: 7-i kimacc: 0a30BBIM YpOBEHB: y4eOHMK, 7 Kiacc/ MakapbiueB
I0.H., Munatok H.I'., HemikoB K.W. u apyrue; nox pen. Tenskosckoro C.A., AKiinonep-
Hoe obmecTBo «M3narenscTBo «IIpocBemienue»

Maremaruka. AnreOpa: 8-if kiacc: 0a30BBI ypoBeHb: y4eOHHK, 8 kiacc/ MakapbiueB
I0.H., Munmrox H.I'., Hemixos K.W. u apyrue; nox pexn. Tenskosckoro C.A., AKIMOHEp-
Hoe obmecTBo «M3narenbcTBo «IIpocBerienne

Maremaruka. AnreOpa: 9-if kimacc: 6a30BBI ypoBeHb: y4eOHUK, 9 kiacc/ Makapbiues
I0.H., Munarox H.I'., Hemixos K.W. u npyrue; nox pen. Tenskosckoro C.A., AKIIMOHEp-
Hoe obmecTBo «M3narenbcTBo «IIpocBerienne

Marematrka. BepossTHOCTB U cTaTHCTHKA: 7-9-¢ Kitacchl: 0a30BBI yPOBEHB: YUCOHHK: B 2
qactsx, 7-9 knaccel/ Beiconkuii U.P., Slmenko W.B.; mox pexn. Amenko N.B., Akiuonep-
Hoe obmmecTBo «M3narenbcTBo «IIpocBerienne

Matemaruka. 'eometpus: 7-9-e kinaccol: 0a30BbIil ypoBeHb: YueOHUK, 7-9 kiaccel/ ATaHa-
csan JI.C., Byry3oB B.®., Kanomues C.b. u npyrue, AxunonepHoe o0miectBo «M3narens-
ctBO «IIpocsemienne»

METOAUYECKHUE MATEPHAJIBI VIS YUYUTEJIA

Martemaruka. Anre6pa: 7-if kiacc: 0a30BbIil ypoBeHb: y4eOHUK, 7 kiacc/ MakapblueB
IO.H., Munatox H.I'., HemkoB K.W1. u apyrue; nox pex. Tenskosckoro C.A., Akunonep-
Hoe obmiecTBO «M3marenbcTBo «IIpocBenieHme

Martemartuka. AnreOpa: 8-if kjacc: 0a30BbI ypOBeHb: y4eOHUK, 8 Kiacc/ MakapbiueB
O.H., Munatok H.I'., HemkoB K.W1. u apyrue; nox pex. Tenskosckoro C.A., Akunonep-
Hoe obmecTBo «M3narenbcTBo «IIpocBemieHue»

Martemartuka. AnreOpa: 9-it kiacc: 0a30BbIil ypoBeHb: yueOHUK, 9 kiacc/ MakapbiueB
IO.H., Munatox H.I'., HemkoB K.W. u npyrue; nox pexa. Tensakockoro C.A., AKimonep-
Hoe obmecTBo «M3narenscTBo «IIpocBemieHue»

Marematrka. BeposiTHOCTB M cTaTHCTHKA: 7-9-¢ Kitacchl: 0a30BBI YPOBEHB: YICOHHK: B 2
yactax, 7-9 knaccel/ Beiconkuit U.P., Slmenko U.B.; mon pea. Amenko U.B., Akuuonep-
Hoe obmiecTBO «M3marenbcTBo «IIpocBemieHue

Maremaruka. ['eomerpust: 7-9-¢ kimaccel: 6a30BbIH YpOBEHb: yueOHHK, 7-9 Kitacchl/ ATaHa-
csan JI.C., Byry3oB B.®., Kanomiies C.b. u npyrue, Axunoneproe o0miectBo «M3narens-
ctBO «IIpocBemenue»

U PPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI 1 PECYPCBI CETU UHTEP-

HET

1. Bu6muoreka IIOK https://m.edsoo.ru/
2.  https://uchitelya.com/matematika/



https://m.edsoo.ru/
https://uchitelya.com/matematika/

3.  https://urok.1sept.ru/
4. https://resh.edu.ru/
5.  https://4ege.ru/gia-matematika/



https://urok.1sept.ru/
https://resh.edu.ru/
https://4ege.ru/gia-matematika/

