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MNOACHUTEJBHASA 3AIINCKA

Anrebpa sBISETCS OJHHUM U3 OIOPHBIX KypCOB OCHOBHOTO OOIIETO
o0Opa3oBaHMsI: OHA 00ECTIeYNBACT U3YUCHUE IPYTUX TUCIUILINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOAUMO ISt
NIPOJOHKEHUS 00pa30BaHUS M B MMOBCEIHEBHON XU3HU. PasBuTne y o0ydaronmxcs
HAyYHBIX TIPEACTABICHUH O TMPOUCXOKICHUM U CYIIHOCTH alreOpamdecKux
abcTpakiuii, cnocode OTpakeHUsI MATEMaTHIECKOW HAYKOH SIBICHUI U MPOIIECCOB
B MPHUPOJEC W OOINECTBE, POJIM MAaTEMaTHYECKOTO MOCIMPOBAHHUS B HAYYHOM
MO3HAHUU W B MIPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
¥ KaueCTB MBIIUICHUS, HEOOXOAUMBIX /IS aJanTallid B COBPEMEHHOM IU(PPOBOM
obmectBe. M3ydenue anreOpbl oOecreyrMBaeT pa3BUTHE YMEHHS HaOII0/IaTh,
CpaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHYHOCTH MBIIIJICHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICHCTBHSI W BBIBOJII,
dbopmynupoBath yrBepxkacHUsA. OCBOeHUE Kypca anreOpbl 00ecreunBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYalolmUXCsA: OHU UCIHOJIB3YIOT JEIYKTUBHBIC U
WHYKTUBHBIE PAacCyXJeHusi, 0000IIeHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto. OOyyeHue  anrebpe  mpeanosiaraeT  3HAYUTENBHBIH  00BEM
CaMOCTOATENILHON  JICSITEIBHOCTH 00YyYaroluxcsi, MOITOMY CaMOCTOSATEIbHOE
pelieHue 3a1a4 SBISICTCS peaiu3aluei 1esTeIbHOCTHOTO MPUHIIKIIA 00YUYSHUSI.

B crpykType mporpammbl y4eOHOro kypca «Auredpa» mjii OCHOBHOTO
o01mero oopa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COACPKATEITHHO-METOIUICCKIC
auHUN: «Yucaa M BRIUKCICHUD», K ANTeOpandecKue BBIPAKCHUN, «YpaBHEHUS U
HepaBeHCTBa», «DyHkmumy. Kaxkmas w3 3TUX coaepKaTelbHO-METOIMISCKIX
JUHUN pa3BUBACTCS HA MPOTSHKECHUU TPEX JIET U3YyUEHUS Kypca, B3aUMOJICHCTBYS C
JPYTUMHU €ro JuHusMU. B Xojae wu3ydeHuss ydeOHOro Kypca o0Oy4arolumcs
MPUXOAUTCS JIOTHUYCCKH PACCYKaTh, HMCIIOJIB30BATh TEOPETHKO-MHOKECTBCHHBIN
s3bIK. B CBSI3M ¢ 3THM B TporpamMmy ydeOHOTO Kypca «AJreOpa» BKIFOYCHBI
HEKOTOpPbIE OCHOBBI JIOTHKM, MPEACTABICHHBIE BO BCEX OCHOBHBIX pa3jeiax
MaTeMaTHYECKOro 00pa3oBaHUs U CIIOCOOCTBYIOIIUE OBJIAJCHUIO 00YYaIOIIMMUCS
OCHOB  YHHMBEPCAJIBHOIO  MareMmaTthueckoro si3bika. ComepkaTenbHOH |
CTPYKTYPHOM OCOOEHHOCTBIO y4yeOHOTO Kypca «Aunrebpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Copnepxanvne nuHUM «UuWcina W BBIYHCICHUS CIYKUT OCHOBOW IS
JTATbHEHIIIETO M3yYCeHHs] MAaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYUYaOIIUXCS
JIOTUYECKOTO MBIIIJICHUS, (JOPMUPOBAHUIO YMECHHS IMOJIH30BaThCS arOPUTMaMHU, a
TaK)Xe PHOOPETCHHIO MPAKTHYCCKUX HABBIKOB, HEOOXOIUMBIX JIJISI TIOBCETHCBHOM
JKU3HU. PazBuTHe MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMM M HWPPANUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHHEM
MPEJICTABICHUN O JIEUCTBUTEIBHOM YHCIE. 3aBEPUICHUE OCBOCHMSI YHCIIOBOU
JIMHUU OTHECEHO K CpeIHeMY 00111eMy 00pa30BaHUIo.

Copeprkanue AByX anreOpandecKux JIMHUM — «AJIreOpandecKue BhIPAKEHUSD
u «YpaBHEHHs] U HEPABEHCTBA» CMOCOOCTBYET (POPMUPOBAHUIO y OOYUAIOIIUXCS
MaTEMaTUYECKOro armapara, HeOOXOAMMOTO MJisi pEelIeHUs 3ajad MaTeMaTHKH,



CMEXHBIX MPEAMETOB M NPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOI0 00111ero o0pa3oBaHUsl Y4YeOHBIH MaTepuan TIPYHIUPYETCS BOKPYT
palMOHaIbHBIX BBIpaKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMATHUKU Kak
A3bIKa JUISI TOCTPOEHHUS] MaTeMaTHYeCKUX MOJEJNEH, OINUCaHUs MPOLECCOB U
SBJIEHUN peanbHOro Mwupa. B 3amaunm oOydeHust anreOpe BXOIAT TaKxkKe
JalbHENIIee pa3BUTUE AJNTOPUTMHUYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YACTHOCTH, JJIsi OCBOEHMS Kypca HWH(GOPMAaTUKHU, M OBJIAJICHUE HaBbIKaMHU
JEAYKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBanne cUMBOJIBHBIX (OPM CITOCOOCTBYET
Pa3BUTHIO BOOOPaXEHUS], CHIOCOOHOCTEN K MATEMaTHYECKOMY TBOPYECTBY.

Coneprkanre pyHKITMOHATHHO-TPAPUIESCKON JTMHUY HAIEICHO Ha TOJyICHHE
OOy4aroUMUCS 3HAHUNA O (YHKIUSX KaK Ba)KHEHIIEH MaTeMaTUYeCKOM MOJIEIH
JUISL OTIMCAHUS M UCCIIEIOBAHMS Pa3HOOOPA3HBIX MPOIECCOB U SBJICHUN B MPUPOJIE
u obmiectBe. M3yueHue martepuana CIOCOOCTBYET Pa3BUTHIO Yy OOYyYarOIIMUXCSA
YMEHHMSI UCTIOJIb30BaTh Pa3INYHbIC BBIPA3UTEIbHBIE CPEACTBA SI3bIKAa MATEMATUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpauueckue, BHOCUT BKJIal B (opmMHpOBaHHE
IPEJICTaBICHUNA O POJIM MAaTEMATUKU B PA3BUTHUN IUBUIM3ALMH U KYJIbTYpBHI.

CornacHo yueOHOMYy IIaHy B 7-9 Kjaccax u3ydaercss Y4YeOHbBIH Kypce
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3/elibl COJCpPKAHUS:
«Yucna W BBIYUCIEHHUSA», «ANredpanyeckue BbIPAXKCHUS», «YpaBHEHUS U
HEPAaBEHCTBA», « DYHKIIMI.

Ha u3yuenue yueOHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 Kiacce
— 102 4aca (3 ygaca B Henento), B 8 kinacce — 102 ygaca (3 yaca B Henento), B 9
kimacce — 102 gaca (3 yaca B HEZIEIIO).



COJAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yucaa v BBIYMCICHUA

Jpo6u OOBIKHOBEHHBIE M JIECSITHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k gapyroi. IloHsTHe palnMOHAIBLHOTO YHCHA, 3aluCh, CpPaBHEHUE,
YOOPSAIOYMBAHUE  pAlMOHANBHBIX  4uceld. ApudmMernyeckue JEHUCTBUS €
palMOHAJIBHBIMU YHCIIaMU. PerieHue 3a1ay U3 peaJibHOM NPAaKTUKU HA 4acTv, Ha
JpoOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeJeM: OIpeielieHne, Mpeodpa3oBaHue
BBIPKEHHUII HA OCHOBE ONPENENEHUs, 3aUCh O0NbIINX yncen. [IpouenTsl, 3anuch
IPOIIEHTOB B BHUJE ApoOU U ApoOU B BHUIE MPOLEHTOB. TpH OCHOBHBIE 337aud Ha
IIPOLIEHTHI, PEIICHHE 3a7a4 U3 PEaTbHON IIPAKTHKHU.

[IpuMeHeHNE TPU3HAKOB  JEIUMMOCTH, pA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJbHBIX YHCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM 4HCIe TOpsiMas ©W  oOparHas
IIPONIOPLIMOHAIIBHOCTH.

AuredpanvyecKue BbIPAKEHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAKECHUA C IIEPEMEHHOU. JlomycTUMBIE
3Ha4YeHUA NepeMeHHbIX. [Ipencrasienue 3aBUCUMOCTH MEK1y BEJIMUMHAMU B BUJIE
¢dbopmyibl. Beruucnenus no ¢popmynam. [IpeodpazoBanne OyKBEHHBIX BbIPaXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, MpaBuUia NpeoOpa3oBaHUS CYMM U
MPOU3BEJCHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX CIaraeMbIX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpHowiensl U MHOTOWIEHBI. CteneHp MHOrowieHa. CiioKeHue, BBIYUTAaHHE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIEHHOTO YMHOXKEHHS: KBaApar
CyMMbl M KBaApaTr pa3sHoCcTH. PopMmyna pa3HOCTH KBaaparoB. Paznoxxenue
MHOT'OYJIEHOB HA MHOKHUTEIIH.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, MpaBuia NpeoOpa3oBaHUS YypaBHEHMUS,
PAaBHOCHJIBHOCTb YPAaBHEHUM.

JluHenHOe ypaBHEHHME C OJHOW NEPEMEHHOM, YHWCIIO KOPHEW JIMHEHHOIO
YpaBHEHHMS, pEIICHHE JIMHEWHBIX YypaBHEHUU. (CoCTaBIE€HHWE YpPAaBHEHHU MO
YCIJIOBHIO 3a7jayu. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOILbIO YPaBHEHUM.

JluneiitHoe ypaBHEHHE C JABYMsS MEPEMEHHBIMH U ero rpadpuk. Cuctema aByX
JMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermieHune cucrem ypaBHEHUU
CrocOOOM TMOACTaHOBKHU. I[Ipumepbl pemieHusi TEKCTOBBIX 3aJad C MOMOIBIO
CUCTEM YpaBHEHUU.

DyHKIMHA

Koopaunara Touku Ha npsimoil. YncnoBble TPOMEXKYTKHU. PaccTosiHne Mexay
JBYMs TOYKaMU KOOPJAUHATHOU MPSIMOM.

[IpsimoyronbHast cuctema koopauHat, ocu OX u Oy. AGcrucca u opauHaTa
TOUYKH Ha KOOPJIMHATHOMN MI0cKOCTH. [Ipumepsl rpadukoB, 3a1aHHBIX (HOPMYyIaMU.



Yrenue rpadukoB peanbHbiX 3aBucumocTeil. Ilomstue dynkmun. ['padux
dbyukiuu. CroiictBa dbynkiuil. Jlunerinas ¢yukius, e€ rpaduk. ['paduk dyHKIIIN
y = |X|. I'padmueckoe pelieHre JIMHEWHBIX ypaBHEHHH W CHCTEM JIMHEWHBIX
YpPaBHCHUU.
8 KUIACC

Yucaa v BIYMCICHUSA

KBagparHeiii kopeHb u3 uwucia. [loHsitTue 00 uUppalMoOHAIBHOM YHCIIE.
Jecsatuunbie TpuOIMKEHUsT UppalMOHaIbHBIX yucen. CBoiicTBa apupMeTUIeCKUX
KBaJpaTHBIX KOPHEN U UX MPUMEHEHHUE K MPE0OPa30BAHUIO YUCIOBBIX BhIpaKEHUMN
Y BBIUHCJIEHUSM. JIeCTBUTEIIBHBIE YUCTIA.

CremneHb ¢ LEIbIM MMOKa3aTeNneM U €€ cBoricTBa. CTaHIapTHAsS 3aMKCh YNCTA.

AJsire0OpanyecKue BbIPaKeHUs

KBampaTHbplii  TpEXwieH, pas3loKEHWE KBAJPATHOIO TPEXWIEHA HA
MHOKHUTEJIH.

AnreOpandeckas apoOb. OCHOBHOE CBOMCTBO anreOpandeckoi JpoOwu.
CnoxxeHue, BbIYMTAHHE, YMHOXKEHHE, JCJICHHE airedpandeckux JapoOeit.
PannronanbHbie BhIpaXXEHHS U X ITpeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJpaTHOTO ypaBHEHUS.
Teopema Buera. Peuienue ypaBHEeHUM, CBOIAIIMXCS K JIMHEWHBIM U KBaJPAaTHBIM.
[Ipocreiinme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['paduyeckas uHTEpIHIpeTallvsl YPAaBHEHUM C ABYMS MEPEMEHHBIMU U CUCTEM
JVHEWHBIX YPAaBHEHHU C JAByMS IE€peMEHHBIMU. [IpuMmepsl pemieHus cucrem
HEJIMHEUHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO ¢ OHONM MEPEMEHHOM.
PaBHOCHIIBHOCTh HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JINHEHHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

DOyHKUMHA

[Tonsitue Qynkmuu. OOnacTh OmpeAeNeHus W MHOMXECTBO 3HAUYCHHI
dbynkuun. CriocoOb! 3a1aHnust PyHKITUH.

I'padux dbynxkuuu. Yrenne cpoiictB ¢yHKuuu no e€ rpaduxy. [Ipumeps
rpadukoB GYHKINMA, OTPAXKAIOIIUX PEATbHBIE TIPOIECCHI.

OyHKIMKM, OIMUCHIBAIONIME TIPSMYIHO M OOpaTHYH MPONOPLMOHAIIbHBIC
3aBHCHMOCTH, uX rpaduku. Oyukuun Y = X2, y = X3, y = VX, y=|x|. I'padudeckoe
pelIeHne YPaBHEHUN U CUCTEM YPABHEHUM.

9 KIIACC

Yucjaa 1 BLIYUCJTIEHUA

PanmonanpHbie unciia, UPPALMOHAIBHBIC YUCIIA, KOHEYHBIE M O€CKOHEYHBIC
JeCATUYHBIC APOOH. MHOXKECTBO JIEUCTBUTEIBHBIX YHCE, IEUCTBUTEIbHbBIC YHCIIA
KaKk OCCKOHEUHBIC JACCATUYHBIE ApOOH. B3auMMHO OJHO3HAYHOE COOTBETCTBHC
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCET U KOOPAUHATHOMN MTPSAMOM.



CpaBHeHHE JIGHCTBUTENBHBIX 4YHCeN, apu(MeTHYecKue JeHUCTBUSA C
JNEWCTBUTEIbHBIMU YUCIIAMU.

Pa3mepbl 0OBEKTOB OKpPYXAIOIIEr0 MHpA, JUIMTEIBHOCTh IIPOLIECCOB B
OKPY’KaIOIIEM MHUPE.

[TpubnmkEéHHOe 3HAYCHHE BEIIMYMHBI, TOUHOCTh NpUOIKeHUs. OKpyIJIeHHEe
yucen. [Ipuknka u olieHKa pe3yJIbTaTOB BEIYUCIECHUMN.

YpaBHeHUS U HEPABEHCTBA

JIunelinoe ypaBHEeHME. Pemienne ypaBHEHUM, CBOASAIIMXCS K IMHEUHBIM.

KBagpaTHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanparnoe ypaBHeHue. [Ipumepsl pemeHuss ypaBHEHUN TPETbEW U YETBEPTOU
CTEIIEHEN Pa3JI0KEHNEM HA MHOKUTEIIH.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3a]1a4
anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU M ero rpaduk. PemieHue cucrem IByX
JIMHEWHBIX YPAaBHEHUM C IBYMs IIEpEMEHHBIMU. PellleHne cucTeM 1ByX ypaBHEHHUM,
OJJHO M3 KOTOpbIX JIMHEHHOE, a Jpyroe — BTopoil creneHu. ['padpuyeckas
UHTEpIIPETalHs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a71a4 alredpandeckum crnocooom.

HucnoBeie HEPAaBEHCTBA U UX CBOMCTBA.

Pemienue JIMHEMHBIX HEPABEHCTB C OJHOU IepeMeHHOU. Pemienue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padrueckas wHTEpHpeTanyss HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMHU.

DOyHKIUU

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. IlapaGomna, KoopauHATHI
BEPUIMHBI 1apadO0JIbl, 0Cb CAMMETPHH MApaOOJIbI.

I'padukn byrxmmit: y = kx, y = kx + b, y = k/x, y = x3,y = VX, y = |X| , u ux
CBONCTBA.

YuciioBbIe MOCI€10BATEILHOCTH U MIPOrPecCcuu

[IoHsiTHE YMCIIOBOM IOCJIENOBATEIBHOCTH. 3aJaHHME I1OCIEN0BATEIBHOCTH
peKyppeHTHO# dopmynoi u Hhopmysoi N-ro wieHa.

Apudmernueckass U reoMerpuueckas nporpeccuu. @opmyibsl N-ro ujieHa
apu(PpMETUIECKON 1 TeOMETPUUECKON MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300pakeHre YICHOB apU(PMETUYECKOH MU TE€OMETPUYECKOM Mporpeccuit
TOYKaMHU Ha KOOPAWHATHOM IJIOCKOCTH. JIMHEWHBIN M SKCIIOHEHIUAIBHBIN POCT.
CI10KHBIE IPOLIEHTBHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TIPOI'PAMMBI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIuuHOCTHBIE Ppe3yabTaThbl OCBOCHHUS IPOTpaMMbl  yuyeOHOro Kypca
«Anrebdpay» XapaKTepU3yIOTC:

1) naTpHoTHYECKOEe BOCIIMTAHHE:

MPOSIBJICHWEM HHTEpeca K TNPOIUIOMY M  HACTOAIIEMY POCCHMCKOU
MAaTEMATHKH, [I€EHHOCTHBIM OTHOIIEHHEM K  JIOCTHXKEHUSIM  POCCHMCKHX
MAaTEMATHUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHUX
JTOCTIDKCHHUM B IPYTUX HayKaxX U MPUKIAIHBIX cepax;

2) rpa:kIaHCKoOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0s3aHHOCTEN I'pakIaHUHA U peaIu3alluU €ro
npaB, TMPEJCTABICHUEM O MATEeMaTUYECKUMX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLEAYP TPa’kKJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKICHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C IPAKTUYECKUM IPUMEHEHUEM JOCTVMIKEHUM HAyKHU, OCO3HAHUEM Ba)XHOCTHU
MOPaJIbHO-3TUYECKUX [IPUHLIMIIOB B JIEATEIILHOCTH YYEHOTO;

3) Tpy10BO€E BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTMBHOE YyYacTME€ B PEHICHWHM NPAKTHYECKUX 3a/ad
MAaTEMATUYECKOW HAIIPAaBIECHHOCTH, OCO3HAHUEM BAXXHOCTH MaTEMaTUYECKOIO
o0pa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HMU IS YCNEIMHON MNpodecCHOHaTbHOM
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOAUMBIX YMEHHM, OCO3HAHHBIM BBHIOOPOM U
MOCTPOCHUEM UHIUBUIYATHHON TPACKTOPUU 00pa30BaHUS U )KU3HEHHBIX TIJIAHOB C
y4ETOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYeCcKOe BOCIUTAHME:

CIIOCOOHOCTHIO K OMOLUMOHAJIBHOMY U  AICTETUYECKOMY  BOCIPUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/layd, PEUICHUM, pPacCYXKIECHUM, YMEHHUIO BHUJIEThH
MaTEMAaTUYECKUE 3aKOHOMEPHOCTU B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUS:

OpPUEHTALIMEX B JEATEIbHOCTM HA COBPEMEHHYK CHCTEMY HAay4YHbBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJIbI U
oOIecTBa, MOHMMAHUEM MAaTEMaTUYeCKOW HAayKH Kak cQepbl YeI0BEUYECKOU
JIEATEIIbHOCTH, 3TANOB €€ Pa3BUTUSl U 3HAYMMOCTHU JJISI PA3BUTHUS LUBWIM3ALINH,
OBJIQJICHUEM SI3IKOM MAaT€MaTHKH M MATEMATHYECKOW KYJIbTYpPOW KaK CPEICTBOM
MO3HAHUS MHPA, OBJIAJCHHEM MPOCTEHIIUMHM HABBIKAMHU HCCIEA0BATEIIHCKOU
JIESITETbHOCTH;

6) ¢usuyeckoe BocnUTaHME, (POPMHPOBAHHE KYJbTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0J1ArONOJIY YU

FOTOBHOCTBIO TMPHUMEHSTh MATEMATHYECKUE 3HAHWUS B HMHTEpecax CBOETO
3I0pPOBbsl, BENECHHUS  3J0POBOrO  00pa3a JKU3HU  (30POBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATUM W OTHAbIXA, PETyJsIpHAs Qu3nUecKas



aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pedJIECKCUH, MPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3K0JI0TH4YeCcKOe BOCIIMTAHNE:

OpHMEHTAIIMEN HA MPUMEHEHHWE MaTEMAaTUYECKUX 3HAHUM JJI pelICHUs 3aa4
B 00JIaCTH COXPAHHOCTH OKPYXKaloIIeH cpenpl, IIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM HX BO3MOJKHBIX MOCJEACTBHI ISl OKPYXKAIOUIEH Cpeabl, OCO3HAHUEM
1100aJIBbHOTO XapaKTepa SKOJOTHYECKUX MTPOOJIeM U IMyTeH UX PeIIeHuUs;

8) ajanranus K U3MEHAIMMCSH YCJIOBHAM COLUMAJIBLHOM M NMPHUPOAHON
cpeabl:

TOTOBHOCTBIO K JICUCTBUSM B YCIIOBUSAX HEONMPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y APYTHX JIOACH, MpUOOpeTaTb B COBMECTHOW ACATEIHHOCTU
HOBBIC 3HAHUS, HABBIKU U KOMIICTCHIIMU U3 OIbITA JPYTHX;

HEOOXOJUMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh UEH, IIOHITHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh JEe(PUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYyaIllMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUN KOHTPMEpP, KOPPEKTHUPOBATh
MPUHUMAEMbIC PEIICHUS W JeWUCTBUSA, (OPMYJIUPOBATH U OIEHUBATh PHUCKU U
MOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIC y4eOHbIe 1eiCTBUA

Bba3oBble 1oruyeckue 1ecTBUA:

e BBIBIISITh U XapaKTEPHU30BaTh CYLUIECTBEHHbIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, MOHSATUN, OTHOLIEHUH MEXAY MOHATUAMH, (POPMYIHPOBATH
ONMpENeNeHUs] TMOHATUW, YCTAHABIMBATh  CYIIECTBEHHBIM  MPHU3HAK
KJ1accu(UKalumy, OCHOBAaHUA JUIsi OOOOIIEHUS W CpPaBHEHUSA, KPUTEPHUH
IIPOBOJIMMOI0 aHAJIN3a;

e BOCIpPUHUMATH, (POPMYIUPOBATH U  NPeoOpPa30OBBIBATh  CYXKJICHUS:
yTBEpJAUTENIbHbIE W OTpULIATEIbHbIC, €IUHUYHBIE, YacTHblE M oOIIue,
YCIIOBHBIE;

e BBIBILITH  MAaTEeMaTU4YECKME  3aKOHOMEPHOCTH,  B3aWMOCBSI3M U
npoTuBopeursi B (akTax, AAaHHBIX, HAONIONECHUAX U YTBEPKICHUSIX,
npeajiaraTb ~ KpUTEpPUM  JUISL  BBISIBJICHUS  3aKOHOMEpPHOCTEH U
IIPOTUBOPEUHNIL;

e JieJaTh BBIBOJbI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUU;

e pa30upaTh JI0Ka3aTeNbCTBA MATEMATHUECKUX YTBEPKICHUHN (MPSMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSITENIbHO HECIIOKHBIE J10KA3aTEIbCTBA
MaTeMaTHYeCKUX (PaKkToB, BBICTpaMBaTh AapryMEHTALMIO, TPUBOAUTH
IpUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;



BbIOMpaTh crmoco0 pemieHUs y4eOHOHM 3aaauu (CpaBHUBATH HECKOJIBKO
BApUAaHTOB pEUIeHMs, BbIOMpaTh HaubOosiee MNOAXOASAINMA C Y4ETOM
CaMOCTOSITEJIbHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eCTBUSA.

UCITOJIB30BaTh BOMPOCHI KaK HCCIIEIOBATCILCKHA WHCTPYMEHT ITO3HAHHSI,
bopMyIMpOBaTh BOMPOCH], (UKCHPYIONIME IPOTHBOpPEUYUE, IPOoOIeMYy,
CaMOCTOSATEJIbHO YCTaHaBIIMBaTh HMCKOMOE W JaHHOE, (QOpMHUPOBATh
TUTIOTE3Yy, apTYMEHTUPOBATH CBOIO MTO3UIIUI0, MHCHHE;

MPOBOJIUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IIJIaHy HECJIOKHBIN
OKCIIEPUMEHT,  HEOOJIBIIOE  HWCCIACAOBAHWE  TI0  YCTAHOBJIICHHUIO
0COOCHHOCTEH MaTeMaTUYEeCKOI0 OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEKy COOO0M;

CaMOCTOATEILHO (POPMYIUPOBATH OOOOIIEHUS U BBIBOJIBI IO Pe3yJIbTaTaM
MPOBEAEHHOTO HAOIOACHHUS, HMCCIICIOBaHUsS, OICHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IIPOIlECCa, a TAKXKEe BBIABUTAThH
MIPETOJIOKEHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

BBISIBJISITH HEJOCTaTOYHOCTh W HM30BITOYHOCTh HH(OpPMAalMH, HAHHBIX,
HEOOXOUMBIX JIJISl pELICHUS 3a1a4U;

BBIOMpATh, AHAIM3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U (OPM IIPEICTABIICHNUS;

BbIOMpATh (OpMy MpEACTaBICHUS HHPOPMAUUU M WILTIOCTPUPOBATH
pemiaemMble 3aJayd CXE€MaMH, JAuarpaMMaMH, WHOM TIpadukod Hu uX
KOMOMHALMSIMU;

OLICHMBAaTh HAAEKHOCTh WH(MOPMAIMU MO KPUTEPHUSM, MPEITI0KEHHBIM
YUUTEJIEM WU CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHUKATHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIEC J1eHCTBUS:

BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIEJSIMU OOIIEHHUS, SICHO, TOYHO, TPAaMOTHO BbIpaXkaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M NHCBMEHHBIX TEKCTax, /1aBaTh IMOSCHEHHUS 110
XOJly pelleHus 3a/1a4i, KOMMEHTHPOBATh MOJyYE€HHBIN PE3yJIbTaT;

B X0/ 00CYKJEHH 3a7]aBaTh BOMPOCHI IO CYILIECTBY O0CYKIaeMON TEMBI,
po0JIeMBbl, pelIaeMoi 3a/1auu, BbICKa3bIBaTh UEH, HALIEJICHHbIE HA MTOUCK
pElIeHMs, COIOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUSIMH JIPYyTUX
YYAaCTHUKOB JUanora, oOHapy>KMBaTh pa3iMuve U CXOJCTBO IMO3MIIMM, B
KOPpEeKTHOU GopMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS,
NPEACTaBIATh  pPE3yJbTaThl  pEIIeHHUs  3aJadyd,  DKCIEPUMEHTA,
UCCJIEIOBAHMS,  TPOEKTa,  CaMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C y4€TOM 3a/1a4 MPE3eHTAUN U 0OCOOEHHOCTEN ay TUTOPHH;
NOHMMAaTh W HWCHOJb30BaTh  IpPEUMYyIIECTBA  KOMaHIHOM U
UHAMBUIYAJIbHONM paboThl MNpU pPEIIEHUH YYEOHBIX MaTeMaTHYEeCKHX
3aj1ay;



e TMPUHUMATH 1IEJb COBMECTHON AESTENbHOCTH, TUIAHUPOBATh OPTaHU3AIUI0
COBMECTHOM paloThl, pacmpenensitb BHUAblI padOT, OTOBAPUBATHCH,
00CYyXJ1aTh TIPOLIECC U PE3YNbTAT PabOThI, 00001IaTh MHEHUSI HECKOJIBKUX
JIIOJIEH;

e yYacTBOBaTh B TPyHIoOBBIX ¢dopmax padboTel (00CyXKaeHus, OOMEH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIpyTUE), BBINOJHATH CBOIO YacTh
paboThI U KOOPJIMHUPOBATH CBOM JICUCTBUS C JPYTMMHU YICHAMU KOMaH]IbI,
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOAYKT MO KPUTEPUSM,
c(OpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE JelcTBUS
Camoopranusanus:

e CaMOCTOSITEJIbHO COCTABIIATH IUIAH, aITOPUTM pEIICHUS 3a7aud (WU €ro
4acTh), BHIOMpATh CHOCOO pelIeHHs] ¢ y4ETOM HMEIOIIMXCS PECYPCOB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOM MH(MOPMAITUH.

CaMOKOHTPOJIb, IMOIIMOHAILHbII HHTEJJIEKT:

e BJIAJAETh CHOCOOAMHM CaMONPOBEPKH, CAaMOKOHTPOJIA Ipouecca u
pe3yibTaTa pelieHus MaTeMaTHYeCKO 3a/1auu,

e TMpPEABUACTh TPYIHOCTH, KOTOpPHIE MOTYT BO3HUKHYTH IpU pEUICHUU
3a/1aud, BHOCHUTH KOPPEKTHUBBI B JIEITEIbHOCTh HAa OCHOBE HOBBIX
0OCTOATENHCTB, HAWJECHHBIX OIMIHMOOK, BBISIBIICHHBIX TPYAHOCTEH;

e OIICHMBATh COOTBETCTBHE PE3yNbTaTa JEATEIBHOCTH MOCTABICHHOW €U
U YCJIOBHSM, OOBSICHATH MPUYUHBI JOCTIKCHUS WM HEJOCTIKCHUS T1ETIH,
HAXOAHTh OMUOKY, TaBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI

K xoHmy oOyuenuss B 7 kJjacce oOOydYarolMiCs TOJYYUT CIIEIYIOIINE
MpeAMETHbIE PE3YIbTaThI:

Yucsa v BIYMCICHUSA

BoImonHSATh, coYeTass YCTHbIE M MHChbMEHHBIE MPUEMBI, apu(dMETHUECKHe
JEUCTBUS C PallMOHATIbHBIMU YUCIIaAMU.

HaxonuTh 3HAa4eHWS YHUCIIOBBIX BBIPAKECHUM, MPUMEHSTH pPa3HOOOpa3HbIC
CIOCOOBI U MPUEMBI BBIYMCICHUS 3HAYCHUHN JPOOHBIX BBIPAKECHHH, COMEPHKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIEC IPOOH.

[lepexoauTh OT 0mHON (HOPMBI 3aMKMCH YUCEN K APYyroi (mpeoOpa3oBHIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUUHYIO IPOOB).

CpaBHUBATH U YIIOPSAI0YMBATH PAlIUOHAJIBHBIC YHCIA.

OKpyTIJIsTh YnCa.

BBINMOMHATH TPUKHUIKY U OLIEHKY PE3yJIbTaTa BRIUMCICHUH, OIEHKY 3HaUYCHUM
YUCJIOBBIX BBIpa)KEHUM. BBIMOIHATE ACHCTBUS CO CTENEHSMU C HATypajlbHbIMU
MOKA3aTEeISIMH.



[IpumeHaTs  OpU3HAKK  JEIMMOCTH,  PAa3l0KEHWE HAa  MHOXHWTEIH
HaTypaJbHBIX YUCETL.

Pematb mpakTUKO-OPUEHTHUPOBAHHBIE 337a4YM, CBA3aHHBICE C OTHOLIEHUEM
BEJINYMH, MPONOPLHOHAIBHOCTBIO BEJIWYHMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUS 3a1ad C YYETOM OIPAHUYECHUM, CBS3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX OOBHEKTOB.

AnredOpanveckue BbIPAKEHUS

Hcnonp3oBaTh anredpanyecKyr0 TEPMHUHOJOTHIO U CUMBOJIMKY, IPUMEHSATDH
e€ B IIpoLecce OCBOCHUS YUEOHOr0 MaTepuara.

HaxoauTh 3HaueHusT OYKBEHHBIX BBIpQXXCHUW MpPHU 3aJaHHBIX 3HAYCHUSIX
IIEPEMEHHBIX.

BelmonHATh  mpeoOpa3oBaHus  LEJIOrO0  BBIPAXKEHUS B MHOTOYJIEH
MIPUBEIACHUEM TIOJIOOHBIX CJIATa€MbIX, PACKPBITHEM CKOOOK.

BpInONHATE yMHOXXEHME OJHOWICHA HAa MHOIOWIEH M MHOIOYIEHa Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIbI KBaJIpaTa CYMMBbI U KBaJipaTa pa3HOCTH.

OCyIIeCTBIIATh PA3JIOKEHUE MHOTOWICHOB HA MHOMKUTEIM C IOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXXHTENSA, TPYNIUPOBKU  CJIaraeMbIX,
IpUMEHEHUs (POPMYJI COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTh npeodpa3oBaHusi MHOTOWICHOB JIJISl PEIICHUS Pa3IMYHbIX 3aja4
Y3 MaTEeMaTUKH, CMEXHBIX IIPEAMETOB, U3 PEAIBHOM ITPAKTUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHENM C HATypaJbHBIMU IOKA3aTEISIMU IS
npeoOpa3oBaHUsl BRIPAKCHUH.

YpaBHeHHS U HEPABEHCTBA

Pemare yMHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
IepeXo1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCHIIBHOMY eMmy. IIpoBepsATs, sBIsIETCS
JIM YUCJI0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METOIbI IPU PEIICHUN JIMHEWHBIX YPAaBHEHUHN U UX
CUCTEM.

[logOupaTe mnpuMepsl Map 4YKCEN, SBISIONIMXCS PEIICHHEM JHUHEHHOTO
YPaBHEHHUS C ABYMsI IIEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW TUIOCKOCTH TpauK JMHEWHOTO YpaBHEHHUS C
JIBYMSI TIEPEMEHHBIMH, TOJIb3YSICh TpadUKOM, TPHUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHUS.

Pemate cucremsl 1ByX JIMHEWHBIX YPABHEHUH C ABYMS IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocraBnsaTe W pewmaTh JIMHEMHOE YpPaBHEHUE WM CUCTEMY JIMHEHMHBIX
YPaBHEHMM IO YCIOBHUIO 3aJayd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y IOJyYEHHBIN pe3yJIbTar.

DyHKIMHA

N300pakath Ha KOOPAMHATHOW MPSMOM TOYKH, COOTBETCTBYIOIIUE 33/TaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, UHTEPBAJIbl, 3alIUCHIBATH YNCIIOBBIE TPOMEKYTKH HA
aNre0pandecKoM SI3bIKE.



OTMeuaTrh B KOOPJMHATHOW IJIOCKOCTH TOYKU IO 3aJaHHBIM KOOpJMHATAM,
CTpouTh rpaduku TuHeHHBIX QyHKIUHA. CTpouTth rpaduk pyHkuu y = [X|.

OnuceiBaTh C TMOMOIIbIO (GYHKIUNA HU3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMHU: CKOPOCTb, BPEMS, PACCTOSHHUE, II€HA, KOJIUYECTBO, CTOUMOCTb,
MPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuili cnocod MpeACTaBICHUS U aHau3a WH)OpMaIuw,
M3BJIEKATh U UHTEPIPETUPOBATh UHPOPMAIIUIO U3 IPadUKOB peajbHbBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K kxoHiy oOyuenuss B 8 kJjacce oOydYaromiuiicsi MOJYYUT CIIEAYIOIIHE
MPEIMETHBIE PE3YJIbTATHI:

Yucsia v BbIYMCIEHUS

Hcnonb30BaTh HavyalbHBIE MPEACTABICHUS O MHOXECTBE JACHCTBUTEIIBHBIX
YuCeJ JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIYUCICHUH, U300paxkaTh JIEHCTBUTEIIbHbBIE
4yycia TOUKaMU Ha KOOPAUHATHOM MPSIMOM.

[IpumensaTe noHsTHE apuMETUYECKOrO KBAJAPATHOTO KOPHS, HAXOAUTh
KBaJIpaTHbIE KOPHU, WCIIOJB3Ys MPU HEOOXOAUMOCTH KAJIbKYJSATOP, BBINOJIHSITH
npeo0pa3oBaHus BBIPAKECHUN, COJEPKAIIUX KBAAPATHBIE KOPHHU, HCIOIb3YS
CBOMCTBA KOPHEU.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEI C MOMOIIBIO JAECATUYHBIX
npoOeit u creneneit yucia 10.

AJuiredOpanyecKue BbIPAKEHUA

[IpyuMeHSATh TMOHSATHE CTENEHU C IEeJIbIM IOKa3aTeJIeM, BBINOJIHITh
npeoOpa3oBaHUsl BEIPAKEHUH, COIEPIKAIIUX CTEIICHHU C 1I€JIBIM ITOKAa3aTeIeM.

BBIMOMHATH TOXIECTBEHHBIE MPEOOPa30BaHUSI PALMOHAJIBHBIX BBIPAXKECHUM
Ha OCHOBE MPaBWJI JCUCTBUN HaJl MHOTOUJIEHAMH U aireOpandecKuMu Jpo0sMH.

PacknanpiBaTh KBaJIpaTHBINA TPEXUWICH HA MHOKHUTEIIH.

[TpumensTh mpeodpa3oBaHus BEIPAKEHHUM JIs pEIICHUST PA3IMYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MTPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHMS U HEPABEHCTBA

Pewiath jMHEHBIE, KBaJpaTHbIE YPaBHEHUS U PAlMOHAJbHBIE YpaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHUM C IByMsI IEPEMEHHBIMH.

[IpoBOANTE MPOCTEUIINE UCCIENOBAHNUS YPABHEHUM U CUCTEM YPaBHEHUM, B
TOM YHCJI€ C TPUMEHEHUEM TpauUyeCcKUX MpeACTaBIeHUN (yCTaHABJIUBATh, UMEET
JM ypaBHEHUE WJIM CHUCTEMA yYpPABHEHUW PELICHMS, €CIU MUMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT cioBeCHON (HOPMYIMPOBKU 3a7aud K €€ anreOpandeckoiu
MOJIEIA C TIOMOIIBK) COCTABJICHUSI YPABHECHUSI WM CHUCTEMbl YpaBHEHUM,
MHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3aJ1a4H MOJYYEHHbINA PE3yJIbTaT.

[IpuMeHSATh CBOWCTBAa YMCIIOBBIX HEPABEHCTB [JII CPAaBHEHUS, OLCHKH,
pelIarh JUHEWHBbIE HEPABEHCTBA C OJHOW MEPEMEHHOM M HMX CHUCTEMBbI, /1aBaTh
rpauyuecKyr0 WIUTIOCTPAIIMI0 MHOXKECTBA PEIIEHWH HEPaBEHCTBA, CHCTEMBI
HEPABEHCTB.



DyHKIUU

[loHumaTh ¥ KCMONB30BATh (DYHKIIMOHAJIBHBIE TOHSTHS U SI3bIK (TEPMHUHBI,
CUMBOJIMYECKUE 00O03HAUYEHUs), ONpENesITh 3HaueHHEe (QYHKIHUH MO 3HAUYCHUIO
aprymMeHTa, OlpeeiaTh CBOMCTBA (PYHKIMU 10 €€ rpaduky.

Crtpoutsb rpaduku d7eMeHTapHBIX QYHKIUN BUJIA:

y = kix, y = x2, y = X3,y = |x|, y = VX, OIHCBIBAaTb CBOWCTBA YHCIOBOM
dbyukIuu 1o e€ rpaduxy.

K kxoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi MOJIYYUT CIIEAYIOIIHE
IPEIMETHBIE PE3YJIbTATHI:

Yucia 1 BHIYMCICHUS

CpaBHHBAaTh U YIIOPSIIOYMBATH PALIMOHABHBIE U HPPALIMOHAIIBHBIE YHCIIA.

Bemonusate apudmernyeckue ACHCTBHS C  palMOHAIBHBIMH  UYHCIAMH,
coueras YCTHbIE W IMCbMEHHBIE MPUEMBI, BBIIOJHATH BBIYUCIECHHUS C
UppalMOHATBHBIMU YU CIIAMHU.

HaxonnuTpe 3Ha4YeHHsI CTENEHEW C L[eJbIMU IIOKa3aTelsIMA W KOpHEH,
BBIYHCIIATH 3HAUCHHS YUCIIOBBIX BHIPAKCHHI.

OkpyrasTh JEUCTBUTENbHBIE YHCIA, BBIIONHITh MPUKUIKY pE3yibTaTa
BBIYHCIICHUM, OI[CHKY YHCIIOBBIX BHIPAKCHUI.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHelHbIE W KBaJpaTHbIC YpaBHEHUS, YpaBHEHUS, CBOMSIIHUECS K
HUM, IPOCTENIINE JPOOHO-PAIIMOHATIBHBIE YPABHEHHS.

Pemate cucremsl IByX JIMHEWHBIX YPAaBHEHUM C JABYMS IIEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHUI, B KOTOPHIX OJJHO YPABHEHUE HE SBISAETCS JTUHEHHBIM.

Pemiath TeKCTOBbIE 3ajayu  alreOpaudeckuM Croco0oM ¢ TMOMOIIBIO
COCTABJICHHSI YPaBHEHUS WU CUCTEMBI IByX YPaBHEHUH C ABYMsI IEPEMEHHBIMHU.

[IpoBOAUTE MPOCTENIINE UCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHHUEM IpapUuecKuX MpeACcTaBlIeHul (yCTaHaBIMBaTh, UMEET
JU ypaBHEHWE WM CUCTEMA YPABHEHUM PELICHUs, €CJIM MUMEET, TO CKOJbKO, U
npoyee).

PemaTe nuHelHbIE HEpPaBEHCTBA, KBaJIpaTHBIE HEPABEHCTBA, H300paXkaTh
pElIeHNE HEPAaBEHCTB HA YMCIIOBOM NPSIMOM, 3alUCBHIBATh PELICHHUE C ITOMOIIBIO
CHUMBOJIOB.

Pemate cucTeMbl  JMHEHHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOYAIOIIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)kaTh pEILIEHHE CHCTEMBbI
HEPaBEHCTB Ha YMCJIOBOM MPSIMOM, 3alIMChIBATh PELIEHUE C TOMOIIBIO CHUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPHU PEILICHUN PA3IUYHbBIX 3a7a4.

DyHKIMHA

Pacno3naBath (yHKUMM HW3y4eHHBIX BHUIOB. [loka3piBaTh CXxeMaTHYECKH
pacIoyioKeHUEe Ha KOOPJMHATHOW TUIOCKOCTH rpadukoB GyHKImi Buga: y = KX, y
=kx+b, y=kix,y=ax2 + bx + ¢,y =x3,y = VX, y = |x|, B 3aBucumoct ot
3HauYeHUN KOA()PHUITUEHTOB, OMUCHIBATH CBONCTBA (DYHKITHIA.

Ctpouth U M300pakaTh CXeMaTHYECKU TpadUKH KBAJAPATUYHBIX (PYHKITUH,
OIMHMCHIBATh CBOWCTBA KBAJPATHUHBIX (PYHKIUH TI0 UX Tpaduxam.



Pacno3naBaTth kBagpaTHuHyio QYHKIUIO 10 (HopMyIe, MPUBOIUTE TPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPUU.

YuciioBble M0CI€10BATEILHOCTH M IPOrPecCUuM

Pacno3naBaTh apu(METHUECKYI0 U TE€OMETPUYECKYIO IPOTPECCHU MpU
Pa3HbIX CIIOCO0AX 3aaHMsL.

BbINONHATE  BBIUMCIEHUS C UCHOJb30BaHUMEM (opMysl N-ro 4ieHa
apu(pMeTHYeCKON U TeOMETPUYECKOM MPOrpeccuii, CyMMBbI IEPBBIX N UJIEHOB.

N300paxaTh YIEHBI MOCIEIOBATEIbHOCTY TOYKAMHU Ha KOOPAMHATHOM
IJIOCKOCTH.

Pematp 3amaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEI0BATEIBLHOCTSIMHU, B TOM
YHUCJIE 33/1a4M U3 PEATbHOM >KM3HU (C MCIIOJIb30BAHUEM KAJIBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

Kosau4yecTBo yacoB DJIeKTPOHHbBIE
Ne i/ HaumeHoBaHue pa3jiesioB U TeM K n (undposbie)
) NMPOrpaMmblI Bcero O;Tpom’m’le pﬁaKT"quK“e o0pa3oBaTejibHbIE
padoThI padoThI pecypeb
1 Uucna u BerunciaeHus. PaninoHaibHbie o5 5 bubnuoreka [{OK
qucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AnrebpanyecKkue BhIpaKeHUs 27 3 hitps://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 VYpaBHEHUS U HEPaBEHCTBA 20 1 hitps://m.edsoo.ru/7f415b90
bubmuorexa [JOK
4 Koopaunats! u rpaduku. OyHKimm 24 1 hitps://m.edsoo.ru/7f415b90
bubmuorexa [JOK
> [osTopenue u 060dmenne 6 1 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 9 0

I[TPOTPAMME



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

KoanuectBo 4acoB DJIeKTPOHHbIE
Ne i/ HaumeHoBaHue pa3iesioB U TeM K n (undposbie)
} NPOrpamMmMbl Bcero OﬁﬂTpo‘m’HHe pﬁaKT"quK"e o0pa3oBaTe/ibHbIE
padoThl padoTsbI pecypeb
bubmuorexa [JOK
1 Uucna u Beruncienus. Ksagparasle KopHU 15 https://m.edsoo.ru/7f417af8
9 Uucna u Beruncienusi. CTEeHsb ¢ 1ebIM 7 bubmuoreka [JOK
I10Ka3aTesleM https://m.edsoo.ru/7f417af8
3 AnrebpandyecKkue BoIpaKCHUS. 5 1 bubnunoreka [JOK
KBagpartsslii TpéxusneH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnuoreka [IOK
Anrebpanyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 bubnuorexa [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBuenus u HepaBeHCTBa. CUCTEMBI 13 bubnnoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 hitps://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
8 Oynkiyu. OCHOBHBIE TTOHITHUS 5 hitps://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
o Dymciun. Tucnosbie Gymicim 9 https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
10 HosTopenne u 060dmenne 6 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0



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

KoanuectBo 4acoB DJIeKTPOHHbBIE
Ne i/ HaumeHoBaHue pa3/iesioB U TeM K I (undposbie)
) NMPOrpaMmblI Bcero O;Tpom’m’le p6aKanecKne o0pa3oBaTejibHbIE
padoTsbI padoThI pecypeb
1 Yucna u Beruucienus. JlelicTBUTENIbHbIC 9 bubmmoreka [JOK
qucia https://m.edsoo.ru/7f419d08
2 VYpaBHEHUs U HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnuorexa [JOK
OJIHOM MEPEMEHHOMU https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubmuoreka [IOK
ypaBHEHUU https://m.edsoo.ru/7f419d08
bubmuorexa [IOK
4 YpaBHeHus 1 HepaBeHCTBa. HepaBeHCTBA 16 1 hitps://m.edsoo.ru/7£419d08
bubmuorexa [IOK
> PynKpm 16 1 https://m.edsoo.ru/7f419d08
bubmuorexa [JOK
6 YuCII0BBIE ITOCIIEN0BATEIBHOCTH 15 1 hitps://m.edsoo.ru/7£419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 A 18 1 bubanoreka LIOK
3HAHUMU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 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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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Maremartuka. Anredpa: 7-i kiacc: 0a30BbIi YPOBEHB: yUeOHUK, 7 Kiacc/
Makapserues FO.H., Munatok H.I'., Hemkos K.W. u npyrue; nox pen. TensikoBCKoro
C.A., Axunonepnoe obiectBo «M3aarensctBo «IIpocBemienue

» Maremartuka. Anredpa: 8-i kimacc: 0a30BbIi YpOBEHb: y4eOHUK, 8 Kiacc/
Makapsiues FO.H., Munarok H.I'., HemkoB K.W. u npyrue; nox pea. TenskoBCKOro
C.A., Axunonepnoe obiectBo «M3aarensctBo «IIpocBemienue






		2024-08-30T15:21:08+0300
	МУНИЦИПАЛЬНОЕ КАЗЕННОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "ЖЕРНОВЕЦКАЯ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА" КАСТОРЕНСКОГО РАЙОНА КУРСКОЙ ОБЛАСТИ




