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HHOACHUTEJIbBHASA 3AITMCKA

Anrebpa SsBISICTCSI OJHMM €3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHa OOECIIEUNBAET U3yUYCHUE APYTUX JUCIHUIUINH, KaK €CTECTBEHHO-
HAy4yHOTrO, TaK M TyMaHUTApHOTO IIMKJIOB, €€ OCBOCHUE HEOOXOAUMO JUIs
IPOJOJDKEHUsT 00pa30BaHus U B TIOBCEAHEBHOM *U3HU. PazBuTre y o0yyaromuxcs
HAyYHBIX TMPEJCTABICHUN O TIPOUCXOXKJIECHUU U CYIIHOCTU aireOpandeckux
abcTpakiuii, cnocobe oTpakeHHUs MaTeMaTUYECKOM HAyKOW SIBJICHHUM U MPOLIECCOB
B NpUPOJIE U OOIIECTBE, POJM MATEeMAaTUYECKOTO MOJCIUPOBAHUS B HAyYHOM
MO3HAHUU U B MPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
U Ka4eCTB MBIILJICHUS, HEOOXOIUMBIX Ul aJalTallud B COBPEMEHHOM LIHU(PPOBOM
oOmectBe. W3yueHnue anreOppl oOecnevyMBaeT pa3BUTHE YMEHHUs HAOII0JaTh,
CpaBHHMBaTh, HAXOAHWTh 3aKOHOMEPHOCTH, TpeOyeT KpPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBHIBATH CBOM JEWCTBUS W BBIBOHI,
(dopmynupoBath yTBepkaeHUA. OCBOCHUE Kypca anreOpbl 00ecIeunBaeT pa3BUTUE
JIOTUYECKOTO MBIIIJICHUS] OOYyYalolUXCs: OHU HCHOJb3YIOT JACIyKTHUBHBIE U
WHAYKTUBHBIE PAcCyXICHUsA, 0000IIeHNEe U KOHKPETU3allNI0, a0CTparupoBaHue U
ananmoruto. OOydeHue  anrebpe  mpeanonaracT  3HAYUTEIbHBIA  O0BEM
CaMOCTOSITENIBHOM  /I€ATEIbHOCTH OOYYalOIIMUXCS, IO3TOMY CaMOCTOSITEIbHOE
pellIeHre 3a/1a4 SBISETCS peaan3aueil 1esTeIbHOCTHOrO MPUHIINIA O0yUEHHUS.

B crpykrype mnporpammbl y4deOHOro Kkypca «AmnreOpa» uis OCHOBHOI'O
o011ero oOpa3oBaHMsi OCHOBHOE MECTO 3aHHMAIOT COACPKATeIbHO-METOAMYECKIE
nuHUH: «Yncna M BBIYUCICHUS», «ANTeOpandecKue BRIPAKEHUN, «YPaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxngas u3 3Tux coaep’KaTelbHO-METOJUYECKUX
JMHUM pa3BUBAETCS Ha MPOTSHKEHUM TPEX JIET U3yUEHUs Kypca, B3aUMOJICHCTBYS C
IpYTMMH €ro JuMHusIMU. B xome wu3ydeHus yueOHOro Kypca oOOydaromumcs
MPUXOJUTCS JIOTUYECKH PacCyXIaTh, MCIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBA3M C 3TUM B mporpammy ydeOHOro Kypca «Anredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, TPEACTABIECHHBIE BO BCEX OCHOBHBIX pa3jenax
MaTeMaTUYeCKOro 00pa30BaHUsI U CIIOCOOCTBYIOIINE OBJIAJICHUIO OOYYAOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO MareMmatudeckoro s3blka. ComepikarenpHOW U
CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOro Kypca «Anredpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanne nuHHM «Yucia W BBIYUCICHUS» CIY)KAT OCHOBOW IS
JaJIbHEHIIIer0 U3y4eHUs] MaTeMaTUKH, CIOCOOCTBYET Pa3BUTHIO Y OOYYaIOLIUXCS
JIOTUYECKOT0 MBIIUICHUS, (POPMUPOBAHUIO YMEHHUS MOJIb30BATHCS AITOPUTMAMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX IS TIOBCETHEBHOM
KU3HU. Pa3BUTHE MOHATHSA O YKCIIE HA YPOBHE OCHOBHOTrO 0OIIEro oOpa3oBaHUs
CBSA3aHO C PAlMOHAJIBHBIMU M UPPALUOHAIBHBIMH 4YHCIaMHU, (HOPMUPOBAHUEM



IOPEICTaBICHUA O JACUCTBUTEIBHOM YHCIE. 3aBEpIIEHUE OCBOCHMS YHMCIOBOU
JIMHUM OTHECEHO K CpeHEMY 00111eMy 00pa30BaHUIo.

CopnepxaHue OBYX anreOpanyeckux JIMHUN — « Are0panyeckue BbIpaXKeHUs»
U «YpaBHEHMsI U HEPABEHCTBA» CHOCOOCTBYET (POPMHUPOBAHUIO Y OOyHarOIIUXCS
MaTEeMaTHYECKOro arrmapara, HeoOXOIMMOTO i pelIeHHs 3a7ad MaTeMaTHKH,
CMEXHBIX TMPEIMETOB U MPAKTHKO-OPUEHTUPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOTO 0011ero o0pa3oBaHus Y4eOHbIM MaTepuan TpYHNIUPYETCs BOKPYT
paloHaIbHBIX BbIpaKeHUH. AnreOpa 1EMOHCTPUPYET 3HAUEHUE MAaTEMAaTUKHU Kak
A3bIKa JUISI TOCTPOEHUS MAaTE€MAaTUYECKHX MOJENEH, ONUCaHUS MPOLECCOB U
ABIIGHUN peanpHOr0 MHpa. B 3amaum oOydeHus anreOpe BXOIAT TaKxKe
JanbHeillee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHS, HEOO0XOJUMOro, B
YaCTHOCTH, JJI1 OCBOEHHUS Kypca HH(POPMATHUKH, U OBJIAJICHHUE HaBbIKaMU
JIEeNyKTUBHBIX paccyxkaeHuil. [IpeoOpa3zoBaHre CUMBOJIBHBIX (POPM CHOCOOCTBYET
Pa3BUTHIO BOOOpAXKEHUS, CHOCOOHOCTEN K MaTEMAaTUYECKOMY TBOPUYECTBY.

Conepxxanue GyHKIIMOHATBHO-TpaPUUECKON JIMHUU HAIEJICHO Ha MOJIyYEHHUE
oOy4aronMMuUCs 3HaHUW O (PYHKIUSAX KaK BaKHEWIIEH MaTeMaTU4YEeCKON MOJENH
JUIS OTIMCAHUsS U UCCIIEOBaHUS Pa3HOOOpPa3HbIX MPOLIECCOB U SIBJICHUN B MPUPOJE
u odmectBe. M3ydyeHne marepuana CIOCOOCTBYET Pa3BUTHIO Yy OOYYarOIIMXCS
YMEHHUSI UCTOJIb30BaTh PA3JIMYHbIE BHIPA3UTENIbHBIE CPEICTBA S3bIKa MATEMATUKU —
CJIIOBECHBIE, CHMBOJMYECKHE, TIpaduuecKkue, BHOCUT BKJIaa B (opMuUpoOBaHHE
MPEACTABICHUI O POJIM MAaTEMATUKU B PA3BUTUH [IUBUIN3ALNN U KYJIbTYPHI.

CornacHo yweObHOMYy TuiaHy B /-9 Kkjaccax wH3ydaeTcsi Y4eOHBI Kypc
«Anredpa», KOTOPbIA BKIIOUAET CIIEAYIOIIME OCHOBHBIE Pa3lesibl COACPIKAHUS:
«Yucna W BbIUKCIHEHMS, «ANreOpanueckue BbIPAKEHUSN», «YpPaBHEHUS U
HEpaBeHCTBA», «DyHKIIMN.

JIns1 OBBILIEHWE YPOBHS MAaTEMAaTUYECKOM IPaMOTHOCTH, MOATOTOBKU K [ TA
M JMKBHUJIALIMK BBIABICHHBIX B XojAe mnpoBeneHuss BIIP mpoGenoB B 3HaHUAX
oOyyarommxcsi, U3 4YacoB, (POpMHUpPYyEeMBbIX yYaCTHUKAMHU 00pa30BaTEIbHBIX
OTHOIIICHU Ha U3yueHue «Anredpb» B 7 U 8 Ki1accax JOMOIHUTEIHHO BbIIEICHBI
no 17 uvacoB. Bcero Ha u3ydenue yueOHOro Kypca «Anredpa» orBomutcs 340
yacoB: B 7 kiacce — 119 yacos (3,5 yaca B Hegento), B 8 kiacce — 119 gacos (3,5
yaca B Hezlel), B 9 kitacce — 102 gaca (3 gaca B HEEI0).

BolizienieHHbIe Yachl HAMpPaBlIeHbl HA OTPA0OTKY HABBIKOB:
¢ B 7 KJIacce

» HaxoxaeHust Hen3BeCTHOTO KOMITOHEHTA PaBEHCTBA.

» Pemenust 3amad, coAepKalldX 3aBUCHMOCTH, CBSI3bIBAIOIINE BEIHMUWHBI:
CKOpPOCTb,  BpEMs,  pPAacCTOsHHME, IL€Hy, KOJHMYECTBO, CTOMMOCTb,
MPOU3BOJUTENILHOCTD, BpeMsi, 00beM pabOThl, UCIONB3Ys apumeTnyecKkue
NEUCTBUS, OLEHKY, IPUKUIKY; IIOJb30BaThCS €AMHHULIAMU H3MEpPEHUS
COOTBETCTBYIOIIUX BEJINYMH.

» BrbInonaHeHus, CO4eTaHusl YCTHBIX U MUCbMEHHBIX TPUEMOB, apU(PMETUIECKIX
JNEHUCTBUM € HATypaJbHBIMM M LENbIMU YHCIaMHM, OOBIKHOBEHHBIMH MU



JECATUYHBIMHA APOOSMU, TOJOXKUTEIHPHBIMH W OTPHUIATEIPHBIMA YHCIIAMHU.
Brrunciiennsi 3Ha4€HUN YUCIOBBIX BBIPAKEHHM, BBINOJHEHUS MPUKUAKUA U
OLICHKH pe3yJbTaTa BBIYUCICHUH, BBIMOJHEHHS MPeoOpa3oBaHUS YMCIOBBIX
BBIpaQKEHUI Ha OCHOBE CBOMCTB apu(PMETHUECKUX JICUCTBUH.

> PemeHuss MHOTOMIATOBBIX TEKCTOBBIX 337a4 apU(METHUIECKHM CIIOCOOOM.
Pemiennst 3amay, CBSI3aHHBIX C OTHOIIEHUEM, MPOMOPIUOHATBHOCTHIO
BEJIMYMH, MPOIEHTAMH; pELIEHUs TPEX OCHOBHBIX 3aJad Ha ApoOU H
IPOLEHTHI. PemeHnsa 3amay, CoAEpKAIUMX 3aBUCHMOCTH, CBS3BIBAIOIINE
BEJIMYMHBI: CKOPOCTb, BPEMS, PACCTOSIHUE, LIEHY, KOJHWYECTBO, CTOUMOCTb,
IPOU3BOIUTENLHOCTh, BpeMs, 00beM pabOThl, UCHOJIb3YsS apu(METUUECKHE
NEUCTBUSA, OLICHKY, IPUKUJIKY.

> PemieHusi MHOTOIIATOBBIX TEKCTOBBIX 3a71a4 apU(METHUYECKHM CIIOCOOOM.
CocraneHue OYKBEHHBIX BBIPQXKEHHI 110 YCIOBUIO 3aJa4H.

¢ B 8 Kiacce

» Omnucanusi W HMHTEPIPETALMI0O  PEaJbHBIX  YHCIOBBIX  JaHHBIX,
IPE/ICTaBIICHHBIX B Ta0JIUIAX, HA AUarpaMMax, rpadukax.

» IlpumMeHeHMs MPU3HAKOB AETMMOCTH, PA3JIOKEHHUS HA MHOKUTEIIH
HaTypaJbHbIX YHCEIL.



COIEPKAHUE OBYYEHMUA
7 KIIACC

Yuciia v BBIYUCICHUS

Jlpobu OOBIKHOBEHHBIE U ACCSITUYHBIC, MEPEX0a OT OJHON (OPMBI 3arucu
napobeit k apyroi. lloHATne palMOHaNBHOIO 4YHUCHA, 3allCh, CpPaBHEHUE,
YIOPSIOUMBAHUE  pPALMOHAIBHBIX  uucen. Apudmernueckue JEHCTBUS €
palMOHAIIBHBIMYA YMciamMu. PemeHue 3aga4 U3 peanbHOM NMPAKTUKU HA YacTH, Ha
Ipoow.

CreneHb C HaTypaJlbHbIM IIOKa3aTeleM: OIpEAeNIeHHe, NpeoOdpa3zoBaHue
BBIP)KECHHI HA OCHOBE OIPEAEIICHUs, 3auch 00apmMX uncel. [IponeHTsl, 3anuch
MPOLICHTOB B BUE ApoOHU U poOU B BUAE MPOLEHTOB. Tpu OCHOBHBIE 337a4d Ha
IIPOLICHTBI, pELICHUE 3a7a4 U3 PEalbHON IIPAKTUKHU.

[IpumMeHeHnE TPU3HAKOB  JEIMMOCTH, PA3JO0KEHUE Ha  MHOXKHUTEIH
HaTypaJbHBIX YHUCEIL.

PeanpHple  3aBUCHMMOCTM, B TOM 4Yucile TmpsMas W oOpaTHas
IIPOIIOPLIMOHAIIBHOCTH.

AJiredpanyecKue BbIPAKEHHUS

IIepemeHHbIE, YMCIOBOE 3HAYCHHUE BBIPAXKECHUS C MEPEMEHHOM. JlomycTuMBbIe
3HA4YE€HUs NepeMEHHBIX. [IpeacTaBnenne 3aBUCUMOCTH MEXAY BETUUYMHAMU B BUIE
dopmynsl. Beruucnenus no ¢popmynam. [IpeoOpazoBanre OyKBEHHBIX BbIPAXKEHUI,
TOXKJECTBEHHO paBHbIE BBIPAKEHUS, IMpaBUja NpeoOpa3oBaHUSI CyMM U
POU3BE/ICHUH, TPaBUIa PACKPBITUS CKOOOK U MPUBEAEHUS MOJOOHBIX ClIaraeMbIX.

CBolicTBa CTENEHU C HATYPaIbHBIM ITOKA3aTEIIEM.

OpHounensl 1 MHOrowieHbl. CreneHb MHOrowieHa. Cl0KEeHUe, BBIYUTAHUE,
YMHOXXEHHE MHOTOWICHOB. MDOpMysbl COKPAIICHHOTO YMHOXKEHUS: KBaJapar
CyMMBl M KBagpaT paszHoctu. PDopmylia pa3sHOCTH KBanpartoB. PasnoxeHue
MHOT'OYJIEHOB HA MHOKHUTEJH.

YpaBHeHUs U HEPABECHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHs, MpaBHia MpeoOpa3oBaHusl ypaBHEHUS,
PaBHOCWJIBHOCTb YPaBHEHUH.

JluHenHOe ypaBHEHHME C OJHOW NEPEMEHHOW, YHCJIO KOPHEW JIMHEMHOIO
YPaBHEHUS, pELICHUE JHMHEWHBbIX YypaBHeHUW. CoCTaBiI€HHME YpaBHEHHUW IO
YCJIOBHIO 3a7ja4uu. PenieHne TeKCTOBBIX 3a/1a4 C IOMOIIBIO YPABHEHUIA.

JIuneiiHoe ypaBHEHUE C ABYMs MEpPEeMEHHBIMU U ero rpaduk. Cucrema aByX
JIMHENHBIX YpaBHEHUW C JBYMsS IIE€PEMEHHBIMU. PelieHue cucreM ypaBHEHUU
COCOOOM MOACTAaHOBKU. IIpumepbl pelmeHuss TEKCTOBBIX 3aJad C MOMOUIBIO
CUCTEM YPAaBHECHUM.

DyHKIUU



Koopaunara Touku Ha npsimoil. UnciioBele MpoMexxyTKU. PaccTosiHue Mex Ty
IBYMsI TOUKaMHU KOOPJAUHATHOU MPSIMOU.

[TpsimoyronbHas cucrema koopauHat, ocu OX u Oy. AbGcuucca U opauHaTa
TOUYKH HAa KOOPJAMHATHOU miockocTu. [Ipumepsl rpadukoB, 3ajaHHBIX (GOpMyIaMu.
Urenune rpaduxoB peanbHbIx 3aBucuMocTei. [lomstue dynkmnun. ['padux
¢yukiuu. CoiictBa ¢pyukuuii. Jluneitnas ¢pynkius, e¢ rpapuk. I'paduk QyHkumnn
y = [x|. I'paduyeckoe perieHre JIMHEHHBIX YpPaBHECHUW M CHUCTEM JIMHEHHBIX
YPaBHEHUM.

8 KJIACC

Ywucsia v BEIYUCIEHUS

KBagparueiii kopenb u3 uwucia. [loHarue o0 uUppalMOHAIBLHOM YHCIIE.
HecsTuunbie TpUOIMKEHUST UppallMOHANIbHBIX yucen. CBolcTBa apuMeTUYECKUX
KBaJIPATHBIX KOPHEW U X MPUMEHEHUE K TPEoOPa30BaHUI0 YHCIOBBIX BBIPAXKEHUN
Y BBIYUCJIEHUAM. [[eliCTBUTENbHBIC YUCIIA.

Crenenb cC LIeJbIM TTOKazaTeseM U e¢ cBoiicTBa. CTaH1apTHasI 3alIMCh YKCIIA.

AJiredpanyecKue BbIPAKEHHUS

KBagpaTHblil  TpEeXusleH, pa3joKEHUE KBAAPATHOTO  TPEX4UJIEHAa  Ha
MHOKHUTEIH.

Anrebpandeckast Jpoob. OCHOBHOE CBOWCTBO ajireOpauveckor JIpoOwu.
CrnoxeHue, BbIUMTAHHE, YMHOXXEHHE, JICJICHUE aireOpanyeckux Jpooeil.
PannoHanbHbie BhIpaXXEHUS U UX IPEOOpPa3OBAHKE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, QopMylna KOpPHEH KBaJpaTHOTO YpPaBHEHHS.
Teopema Buera. Pemienne ypaBHEeHUH, CBOISIIMXCS K JUHEWHBIM U KBAJIPATHBIM.
[Ipocreiimre qpoOHO-palMOHATBHBIC YPAaBHEHUSI.

['padrueckas uHTEpHpeTalvsl YPABHEHHUM C ABYMS MIEPEMEHHBIMU U CHUCTEM
JIVHEMHBIX ypaBHEHUWW C JBYMsl II€pEMEHHBIMHU. [IpUMepsl pemeHust cucrem
HEJIMHEWHBIX YPABHEHHUU C IBYMS IIEPEMEHHBIMHU.

Pelriienrie TEKCTOBBIX 3a/1a4 alIreOpanuecKUM CIIOCOOOM.

HucioBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OHOM MEPEMEHHOM.
PaBHOCUIIBHOCTE HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM.
CucTeMbl TMHENHBIX HEPABEHCTB C OJJHOM NTEPEMEHHOM.

DyHKIUU

[Tonsitie ¢ynkiuu. OOnacTh ONpeneseHus] W MHOXKECTBO 3HAYCHUU
¢ynakiuu. CiocoOb! 3a1anus QyHKITUH.

I'paduk pynkiuu. Ytenune cBoiicTB QpyHKIMH MO e¢ rpaduxy. [Ipumeps
rpadukoB QpyHKUINN, OTpa)KaIOIIUX PEAIbHBIE MPOLIECCHI.



OyHKIMK, ONUCHIBAIOIIME TPSIMYH0O U OOpaTHYI MPOTOPIHMOHATIHHBIE
3aBHCHMOCTH, HX rpadukn. OyHKmuK y = x2, y = x3, y = \x, y=|x|. [paduaeckoe
pElIeHUE YPaBHEHUN U CUCTEM YPABHECHUM.

9 KUIIACC

Yucaa v BbIYUCTICHUSA

PannoHnanbHbple YuCla, UPPALMOHAIBHBIE YUCIA, KOHEYHbIE U OECKOHEUYHbBIE
JeCATUYHbIE ApoOH. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, AEHCTBUTEIbHBIE YU CIIA
Kak OECKOHEUHbIE JecATUYHBbIE IpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEXKy MHOKECTBOM J€HCTBUTEIBHBIX YACENI U KOOPAUHATHON MPSMOM.

CpaBHeHME JIEHCTBUTENIBHBIX 4YHCEN, apumeTuyeckue MAEUCTBUS C
JNEUCTBUTEIbHBIMUA YUCIIAMU.

Pa3mepbl OOBEKTOB OKPYXAIOIIET0 MHUPA, JIUTEIBHOCTh IPOIECCOB B
OKPY’KAIOIEM MUPE.

[IpubnmKCHHOE 3HaUYCHHUE BEIMYUHBI, TOYHOCTh NpuOIKeHus. OKpyTieHue
yucell. [Ipuknaka u oueHka pe3yabTaToB BHIUUCICHUN.

YpaBHeHUS ¥ HEPABEHCTBA

JIuneiiHoe ypaBHeHuMe. PemieHue ypaBHEHMM, CBOISAIIMXCSA K JIMHECUHBIM.

KBagpaTHoe ypaBHeHue. Pellienre ypaBHEHUM, CBOJSAIIMXCS K KBaJAPATHBIM.
bukBaapatHoe ypaBHeHue. [Ipumepsl pelieHus ypaBHEHUN TPEThEe U 4eTBEPTOU
CTEIIEHEW Pa3JI0KEHUEM HAa MHOXKUTEIIN.

Pemenne npoOHO-palMOHANBHBIX ypaBHEHHM. PeleHne TEKCTOBBIX 3ajad
anreOpanyecKkuM METOJIOM.

VYpaBHeHUE ¢ IByMsl MEPEMEHHBIMU U ero rpaduk. PemieHue cucrem IByx
JIMHEWHBIX YPABHEHUM C JBYMs NIEPEMEHHBIMU. PemieHne cuctemM JByX ypaBHEHH,
OJIHO M3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpod creneHu. [ 'paduueckas
WHTEPIPETALNS CUCTEMbI YPABHEHUH C IByMS [IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 aJireOpandeckiuM crocoOoMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienre JIMHEHHBIX HEPABEHCTB C OJHOM IepeMeHHOM. PelieHue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM mnepeMeHHOM. KBalapaTHble HepaBEeHCTBA.
['padmyeckas WHTEpIpeTalds HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMs
NIEPEMEHHBIMHU.

DyHKIUU

KBangpatuunas dyunkmus, e¢ rpaguk u cpoiictBa. [lapabomna, koopauHaThI
BEPIIMHBI TapadOoJIbl, 0Cb CUMMETPHUH MAPAOOJIBI.

I'paduxu dyuxumit: Y = kx, y =kx + b, y = k/x, y =x3,y = Vx, y = |X| , 1 ux
CBOMCTBA.

YuciioBbIe MOCIEA0BATEIBHOCTH U IIPOIPecCuu



[ToHsiTHE YMCIIOBON MOCIEAOBATENIBHOCTH. 3aJaHUE MOCIEA0BATEIbHOCTH
peKyppeHTHOH hopMyIoi u GopMysI0il N-To WIeHa.

Apudmernueckass U reomerpuueckas nporpeccund. dopmynsl N-ro uneHa
apu(pMeTUYECKON U TeOMETPUUECKON MPOTrPECCHii, CyMMBI TIEPBBIX N UJICHOB.

N300paxeHne YieHOB apU(PMETHUECKOH M TEOMETPUUYECKON Mporpeccuit
TOYKAMH Ha KOOPAWHATHOM IUIOCKOCTH. JIMHEWHBIM M 3KCIIOHEHIMAIBHBIM POCT.
Cno>xHbI€ TPOLIEHTHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA ITPOI'PAMMDBbI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JInyHoCTHBIE pe3yJabTaThl OCBOCHHUS MPOrpaMMbl y4yeOHOTO Kypca
«AnreOpay XapaKkTepu3yroTCs:

1) naTpuoTHYECKOE BOCIIMTAHKE:

IIPOSIBICHUEM HMHTEpeca K TMPOLUIOMY M  HACTOSAIIEMY POCCHUHUCKON
MAaT€MaTUKH, LEHHOCTHBIM  OTHOLIEHWEM K JOCTHXKEHUSIM  POCCHUUCKHUX
MAaTEMAaTUKOB M POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K HCIOJB30BAaHUIO ITUX
JOCTHKEHHUM B IPYIUX HayKax U MNPUKIAAHBIX chepax;

2) rpaIaHCKOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJHEHUIO O0S3aHHOCTEN IpaKIaHWHA U peau3aluu ero
OpaB, IMpPEJICTaBICHUEM O MAaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUSA
Pa3IMYHBIX CTPYKTYpP, SABJIECHUN, NPOLUEAYp IPa)kTaHCKOTO OOIIecTBa (HarpuMmep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKIEHUIO 3TUUYECKUX MPOOJIEM, CBSI3aHHBIX
C NpPaKTUYECKUM MPUMEHEHHEM JOCTHKEHUN HayKH, OCO3HAHHMEM BaXHOCTHU
MOPAJILHO-3THYECKHUX ITPUHLUIIOB B ACSITEIBHOCTH YUYECHOIO;

3) Tpy10BO€ BOCIMTAHME:

YCTAaHOBKOM Ha aKTHUBHOE Y4YacTHE B PEIICHHWH MPAaKTUYECKUX 3ajad
MaTEMaTUYECKOM HANpPABICHHOCTH, OCO3HAHMEM BAXXHOCTH MAaTE€MaTHYECKOIO
o0pa3oBaHMsI HA TPOTSHKEHUM BCEH KU3HU ISl YCIEHTHOW MpodecCuoHaIbHON
NESATENbHOCTH W Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM UHJIMBUIYaIbHOU TPAEKTOPUU OOPA30BAHMS U KUZHEHHBIX TUIAHOB C
Y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCTIMTAHHE:

CIIOCOOHOCTBIO K OSMOIIMOHAJIBbHOMY W  3CTETUYECKOMY BOCIHPHITHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJay, PEUICHUH, PACCYKIEHUH, YMEHHUIO BHUJIETbH
MaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOT0 MO3HAHHUS:

OpUEHTalUuel B JIEATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4YHBIX
Mpe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS YEJIOBEKa, MPUPOBI U
oOmiecTBa, TMOHMMAaHUEM MaTEMaTHUYECKOM HayKh Kak CQepbl 4YelOBEeYeCKOU
NEeATEIbHOCTH, JTANOB €€ Pa3BUTUSA U 3HAYMMOCTH JUIS Pa3BUTUS LUBWIM3ALMHY,
OBJIAJICHUEM SI3bIKOM MAaTEMATHKU U MAaTeMaTH4YE€CKOW KYJIbTYpOHl Kak CpelICTBOM
NO3HAHUSA MHpPA, OBJIAJICHUEM MPOCTEUIIMMH HABBIKAMHU HCCIEI0BATENbCKON
NeSTENIbHOCTH;



6) ¢u3nmueckoe BocnUTaHMe, (POPMHUPOBAHHE KYJIbTYPHI 30POBbSI M
IMOILMOHAJBLHOTO 0JIArONMOJIyYHsl

TOTOBHOCTBIO TMPUMEHSTh MAaTEeMaTUYECKHE 3HAHHUS B HMHTEpPECax CBOETO
3II0POBBS, BEACHHS  370pOBOTO  oOpa3a JKu3HH (3M0pOBOE  THTAHWHE,
cOalaHCUPOBAHHBIM PEXUM 3aHATHM M OT/AbIXa, peryjsipHas QuzndecKas
aKTUBHOCTbB), C(POPMHPOBAHHOCTHIO HaBbIKa pe(IEKCUH, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TAKOTO K€ MpaBa JPYroro 4eJI0BeKa;

7) 3K0JIOTHYECKOEe BOCIIHTAHHE:

OpUEHTAIlMEN Ha MPUMEHEHUE MAaTeMaTUYECKUX 3HAHUU JIJISl PElIeHUs 3a7a4
B 00JIaCTH COXPAHHOCTH OKPY)KAIOIIEH Cpebl, IUIAHUPOBAHHUS TIOCTYIKOB U
OIICHKM HMX BO3MOXXHBIX TMOCJIEIACTBUN JJIsi OKPY’KAIOIIEH Cpeabl, OCO3HAHUEM
II00aJIbHOTO XapaKTepa SKOJIOTHYSCKUX MPOOJIeM B MMyTEeH NX PEeIIeHNS,

8) amanTamusi K H3MEHSIOIMMMCS YCJIOBHSAM COIHAILHOW W NMPHPOIHOIM
cpeabl:

FOTOBHOCTBHIO K JCHCTBUAM B YCJIOBHUSIX HEOIPECICHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTU 4Ye€pe3 MPAKTUYECKYIO JACATEIbHOCTh, B TOM YHUCIIC
YMEHHUE YYUThCS Yy JPYyTHX JIIOJIeH, MpHOOpeTaTh B COBMECTHOM JEATECIIBHOCTH
HOBBIC 3HaHUS, HABBIKM U KOMIIETEHIIUU U3 OMBITA IPYTUX;

HEOOXOJIUMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM YHCJE
dbopMyIUpOBaTH UJEH, TIOHSTHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM UYHUCIIEC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(MUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, MJIAHUPOBATH CBOC PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYHD  CHUTYallMi0, BOCIPUHHMATh
CTPECCOBYIO CHUTYaIlMI0O KakK BbI30B, TPEOYIOIIUA KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMbIE PEIICHUS W JeUCTBUA, (HOPMYJIHPOBATH U OLEHUBATH PUCKU U
MOCJIENICTBUSL, POPMUPOBATH OIBIT.

METAIIPEJIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTeqbHBIC YHMBEPCAJIbHBbIC Y4eOHbIE 1eiiCTBUS

ba3oBrble Jilornueckue aeiicTBUA:

e BBIBIISITH U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKK MAaTeMaTH4YECKUX
OOBEKTOB, TMOHSATUH, OTHOLIEHUN MEXIy MOHATUAMHU, (HOPMYIHPOBATH
ONpENENEeHUs] IOHATHUW, YCTAHABIMBAaThb CYLIECTBEHHBI  IpPU3HAK
KJlaccu(uKanuy, OCHOBAaHUS JUIsl OOOOIIEHUS W CpaBHEHUS, KPUTEpUU
IIPOBOJIMMOTIO aHAJIN3A;

e BOCIpPUHUMATH, (OPMYIUPOBATH U  MPEOOPa3OBHIBATH  CYXKACHMS:
YTBEpAUTENIbHbIE W OTPULIATEIbHBIC, €IUHUYHBIE, YAaCTHbIE W O0OIIHE,
YCIIOBHBIE;



BBISIBJIAT ~ MaTeMaTHYEeCKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTUBOpeYHsi B (akKrTax, JaHHBIX, HAOMIONEHUSIX U YTBEPKICHUSIX,
npemyiaraTh ~ KpUTEPUH Ui BBIABICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUN;

JienaTh BBIBOABI C HWCIIOJIH30BAHUEM 3aKOHOB JIOTHKHU, JEAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

pa30OupaTh J0Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUMN (IIPSMbIE U OT
MPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIHHO HECJOXKHBIE JI0Ka3aTelbCTBA
MaTeMaTH4ecKnx (aKTOB, BBICTPAWBATh AapPTyMEHTAIUIO, TPHBOJIUTH
pUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CMOCO0 perieHus: ydeOHOM 3amauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peIIEHUs, BbIOMpaTh HaMOOJEe TMOAXOAUMN C y4EeTOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBble uccieanoBarTeLCKHe 1eHCTBUSA .

WCITOJIB30BaTh BOMPOCHI KaK HCCIEAOBATEIIbCKUH MHCTPYMEHT IO3HAHUSA,
dbopMyaMpoBaTh BOMPOCH], (UKCUPYIOIIHE MPOTUBOpPEUHE, MPoOIeMy,
CaMOCTOATENILHO YCTAaHaBIUBaTh KMCKOMOE U JaHHOE, (QOPMHUPOBATh
TUIO0TE3Y, apTyMEHTUPOBATh CBOIO TIO3UIUIO, MHEHUE;

MPOBOJUTh TIO CaMOCTOSATEIHLHO COCTABICHHOMY TIUIAaHY HECIOKHBIN
OKCIIEPUMEHT,  HEOOJBIIOE  HCCIEJOBAaHWE IO  YCTAHOBJIICHUIO
OCOOEGHHOCTEM MaTeMaTHYECKOT0 OOBEKTa, 3aBUCUMOCTECH OOBEKTOB
MEXKy COOO0M;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHHS U BBIBOBI TIO pe3yjbTaTam
POBEJCHHOTO HAOIOACHUS, WCCIIENIOBAaHUS, OLEHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TPOIlecca, a TaKKe BBIIBUTATH
MIPENTNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pab6ora ¢ undpopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTHh WHGOpPMAllMH, JaHHBIX,
HEOOXOUMBIX JIJIsl peLIeHHs 3a4a4u;

BBIOMpATh, aHAJIM3UPOBATh, CHCTEMATH3UPOBaTh M HHTEPIPETHPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U (OPM IIPEICTABIICHUS;

BbIOMpaTh (OpMY MpeACTaBICHUS HHPOPMALMH U WUIUTIOCTPUPOBATH
peliaemMble 3aJayd CXeMaMmH, JIuarpaMmami, HHOM Tpaduko U uX
KOMOWHAIUSIMU;

OLICHMBATh HAACKHOCTh HMH(OpPMALMU IO KPUTEPHSIM, MNPEATIOKEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe 1eiiCTBHA:



BOCIIPUHUMATh U  (OPMYJIUPOBATH CYXKACHHS B COOTBETCTBUHM C
YCIIOBUSIMHU U 1IEJISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO
TOYKY 3pEHUSI B YCTHBIX UM MUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO
XOJly pelleHUs 3a/1a4i, KOMMEHTHUPOBATh MOJYYEHHBIN pPe3yJIbTaT;

B X0J1€ 00CYKJIeHHU 3a7]aBaTh BOIPOCHI 10 CYIIECTBY OOCYK/1a€MOM TEMBI,
po0JIeMBbl, peraeMoil 3a/1auu, BbICKA3bIBaTh UJIEH, HAllEJICHHBIE HA MOUCK
pELICHMs, COIOCTABIATh CBOM CYXIECHHS C CYXICHUSIMU JPYrUX
YYaCTHHKOB Juanora, oOHapy>KWBaTh Pa3jIM4h€ M CXOACTBO NO3ULUH, B
KOPPEKTHOI Gopme popMyTUpOBaTh pa3HOIIIACHs, CBOU BO3PAKECHHUS;
NPEACTABIATh  PE3yJbTAaThl  pElIeHUus  3aJadd,  SKCIEPUMEHTAa,
UCCJIENOBAHMS,  IPOEKTa,  CaMOCTOSITENIbHO  BbIOMpaTh  ¢opmar
BBICTYIUICHHUS C yYETOM 3a/1ay MPE3eHTAUN U 0OCOOEHHOCTEN ay TUTOPHH;
NOHMMATh W HWCHOJb30BaThb  MPEUMYUIECTBA  KOMaHJAHOW U
WHJUBUIYyaIbHOW pabOThl TPU PEIICHUH YYEOHBIX MaTeMaTUYeCKHUX
3ajay;

NPUHUMATh LEJIb COBMECTHOM AESITENIbHOCTH, TUIAHUPOBATh OPraHU3aLUI0
COBMECTHOM paboOThl, pachnpenensitb BHUIBI paldOT, J0TOBapHUBATHCS,
o0Cy>XIaTh MPOLECC U Pe3ynbTaT paboThl, 0000LIaTh MHEHUSI HECKOJIBKUX
JIFO/ICH;

y4acTBOBaTh B TPYIIOBBIX ¢opMax paboTel (0OCYyXKaeHus, OOMeH
MHEHHUSIMH, MO3TOBBIE€ IITYpMbl W JPYTHE), BBINOJHATH CBOI YacTh
paboThl MU KOOPAUHUPOBATH CBOU JEHUCTBUS C APYTHUMH YJIEHAMUA KOMAaH/bl,
OLICHMBATh Ka4ye€CTBO CBOEro BKJaJa B OOLIMI MPOAYKT MO KPUTEPUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBUSI.

PeryiasiTuBHbIC YHHBeEpPCaJbHbIE YUeOHbIe 1eiicTBUS
Camoopranuzanus:

CaMOCTOSITEJIbHO COCTaBJISITh IUJIaH, aJITOPUTM PEIICHUS 3ajayu (WM €ro
4acTh), BBIOUpATh CIOCOO PEIICHUS C YYETOM HMEIOIIUXCS PECYpCOB H
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBaTh M KOPPEKTHPOBATH
BAapUAHTHI pEUICHUN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJICKT:

BIAJCTh CHOCOOAMH  CaMOINPOBEPKH, CAMOKOHTPOJISI Tpolecca |
pe3ysibTaTa pelieHuss MaTeMaTHYeCKON 3a1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPHU PELICHUU
3a7a4M, BHOCUTb KOPPEKTHBBI B [I€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENIHCTB, HAWIEHHBIX OIMIMOOK, BBISIBICHHBIX TPYIHOCTEH;
OIICHUBATh COOTBETCTBUE PE3YyJIbTaTa AEATEIBHOCTU MOCTABJICHHON €U
U YCJIOBHSIM, OOBSICHATh MPUYMHBI TOCTHXKEHUS WM HEJIOCTUKEHUS 11U,
HAXOJIUTh OIMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



IHPEJMETHBIE PE3YJIBTATbHI

K xoHIly o0yuenus B 7 KkJjacce OOYYArONIMICS TOJYYHT CICTYIOIINE
MIPEAMETHBIC PE3YJIbTATHI:

Yuciia ¥ BbIYUCJICHUS

BoInonHsTh, coyeTass YCTHbIE W IUCHBMEHHBIE TPHUEMBbI, apuPMETUUYECKUE
JIEUCTBUSA C pallMOHAILHBIMU YHCIIAMH.

HaxonuTh 3Ha4YeHUS YUCIOBBIX BBIPAKCHHUH, MPUMEHSITH Pa3HOOOpa3HBIC
CIIOCOOBI ¥ TIPUEMBI BBIUUCIICHUS 3HAYEHUW NPOOHBIX BBIPAKCHHM, COMCPKAIIIX
OOBIKHOBEHHBIE U ICCATHYHBIE TPOOH.

[lepexomuTh OT OAHOW (HOPMBI 3aMUCH YUCEN K JApyroil (mpeoOpa3oBHIBATH
JECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITHYHYIO, B
YaCTHOCTH B O€CKOHEYHYIO JCCATUYHYIO IPOOB).

CpaBHHBaTh U yIOPSAI0YNBATH PAIIMOHATLHBIC YHACTIA.

OKpyIJIsTh YuCa.

BBITIONHATS TPUKUIKY U OLIEHKY pe3yJIbTaTa BHIYMCIICHHM, OLIEHKY 3HAYEHUN
YHUCJIOBBIX BBIPAKEHUHN. BBIMOMHATH JEHCTBUSA CO CTENEHSIMH C HATYpaJbHBIMU
MOKa3aTeISIMHU.

[IpuMeHATh  TPU3HAKK  JACIUMOCTH, pa3lIOKEHWE Ha  MHOXHUTEIA
HaTypaJbHBIX YUCE.

PemaTte mpakTUKO-OPHMEHTHPOBAHHBIC 3a]layd, CBS3aHHBIC C OTHOIICHHEM
BEJIMYMH, MPOTOPIMOHAIBHOCTHIO BEIMYMH, MPOLEHTAMH, WHTEPIPETHPOBATH
pE3yNbTaThl PEIICHUs 3a7a4d ¢ YYECTOM OTPAaHWYEHUM, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX 0OBEKTOB.

AJiredpanyecKue BbIPaKEHHUS

Hcnonb3oBaTh anreOpanyecKkyro TEPMHUHOJIOTHIO U CUMBOJIUKY, MPUMEHSTH
e¢ B MPOIECCe OCBOCHUS yueOHOT0 MaTepHaia.

Haxonuth 3HaueHusi OYKBEHHBIX BBIPAKEHUN TMPH 3aJaHHBIX 3HAYCHUAX
NIEPEMCHHBIX.

BeITOTHATE  TIpeoOpa3oBaHUs  IEJIOTO  BBIPAKEGHHWS B MHOTOYICH
MIPUBEJICHUEM TTOJIOOHBIX CIaraeMbIX, PACKPHITHEM CKOOOK.

BBITIONHATS, yMHOXKEHHE OJIHOWICHa HAa MHOTOWIEH M MHOTOYICHa Ha
MHOTOWICH, MPUMEHATH (DOPMYJIIBI KBaJIpaTa CYMMBI U KBaJIpaTa pa3HOCTH.

OCyIIecTBIATh PA3JIOKECHUE MHOTOYICHOB Ha MHOXHTEIH C TOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOINEro MHOXHTENS, TPYNIUPOBKH CJaracMblX,
npuMeHeHus: (HOPMYJT COKPAIICHHOTO YMHOKEHUS.

[TpumensaTs mpeobpa3oBaHUs MHOTOUYWICHOB JIJIS PEUICHUS PA3IMYHBIX 3a/1a4
U3 MaTeMAaTHKHU, CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTENEHEW C HATypaJlbHBIMU TMOKa3aTeasiMU s
npeoOpa3oBaHus BbIpAXKEHUH.



YpaBHeHUs U HEPABEHCTBA

Pemate nuHEiHbIE ypaBHEHUSI C OJHOM TNEPEMEHHOM, MPUMEHAs MpaBHIia
nepexoaa OT UCXOJIHOTO YPAaBHEHMs K paBHOCWIbHOMY eMy. [IpoBepsTh, siBisieTcs
JIM YUCJIO KOPHEM ypaBHEHHUSI.

[IpumeHsTh rpaduyecKkre METOIbI IPH PEIICHUN JIMHEMHBIX YPaBHEHUN U HX
CHCTEM.

[lonOupaTe mnpuMepsl Map YUCEN, SBISIIOUUXCS PEHICHUEM JIMHEHHOTO
ypaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CTpouTh B KOOPAWHATHOW TIUIOCKOCTH TpaduK JIHMHEWHOTO ypaBHEHUS C
IBYMSl TIEPEMEHHBIMH, TOJB3YACh T'padUKOM, MPHUBOIUTH NPHUMEPHI PEHICHUS
ypaBHEHHUS.

Pemiate cuctemsl IByX JTMHEHHBIX YpaBHEHUHN C ABYMsI IEPEMEHHBIMU, B TOM
quclie rpadu4yecKu.

CocTaBnaTh W pemarh JUHEWHOE YpaBHEHHE WM CHUCTEMY JIHHEHHBIX
ypaBHEHUN TIO YCJOBHUIO 3ajlaud, WHTEPHPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1ay¥l TIOJy4YEeHHBIN Pe3yJIbTar.

DyHKUMH

N300paxaTh Ha KOOPAUHATHOM MPSMOU TOYKH, COOTBETCTBYIOIINE 3aIaHHBIM
KOOpJIMHATaM, Jy4Hd, OTPE3KU, UHTEPBAJIbI, 3aITUCHIBATh YMCIIOBBIE TPOMEXKYTKH Ha
anreOpanveckoMm si3bIKe.

OtmedaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHU MO 3aJIaHHBIM KOOpJWHATaM,
cTpouTh rpaduku TMHEHHBIX QyHKIMA. CTpouTh rpaduk GyHKINU Y = [X|.

OnuceiBaTh C TMOMOIIBI0 (YHKIIMH W3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMUMHAMU: CKOPOCTb, BpPEMsl, pacCTOsSHUE, I[€Ha, KOJUYECTBO, CTOMMOCTb,
IPOU3BOIUTEILHOCTD, BPEMsi, 00BEM paOOTHI.

Haxonutb 3HaueHue PyHKITUY 110 3HAYCHUIO €€ apTyMEHTa.

[Tonumate rpaduyeckuii cnoco0 MpeaCcTaBICHUS M aHajdu3a WHGOpMAINH,
M3BIIEKATh M UHTEPIPETUPOBATH MHPOPMAIUIO U3 TPa()UKOB peabHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K koHmy oOyuenuss B 8 kJjacce oOydarlomUHCS MOJYYUT CIIETYIONINE
IpeIMEeTHbIE PEe3yIbTaThI:

Yucaa 1 BbIYUCICHUSA

Hcnonp30BaTh HavadbHBIC MPEICTABICHHUS O MHOXKECTBE JCHCTBHTEIHHBIX
YHUCEN ISl CPAaBHEHUS, OKPYTJICHUS W BBIYHCIICHUN, N300pakaTh JEHCTBUTEILHBIC
YyyCJia TOYUKaMH Ha KOOPAUHATHOM ITPSIMOM.

[IpumeHsaTh TOHATHE apU(PMETHUECKOTO KBAJPATHOTO KOPHS, HAXOJWThH
KBaJI[paTHBIE KOPHHU, HMCIOJIB3YsI MPU HEOOXOAMMOCTH KaJIbKYyJSTOP, BBHIMOIHSITH
npeoOpa3oBaHusl BBIPAKEHUN, COJEPKAIIUX KBAJpAaTHbIE KOPHU, HCIHOJb3YA
CBOMCTBA KOPHEHN.



Hcnonb3oBaTh 3amucu OOJBIIMX M MaJbIX YUCET C MOMOMIbIO JECATUUYHBIX
npoOeii u creneHelt uucna 10.

AJiredpanyecKue BbIPAKeHUS

[IpyuMeHATh TMOHSITHUE CTENEHM C LEIbIM  [O0Ka3aTeleM, BBIOIHATh
npeoOpa3zoBaHus BHIPAKEHHM, COAEPKAIUX CTETICHU C IEJIbIM IMOKA3aTEeIeM.

BBITIONHATE TOXJIECTBEHHBIE MPEOOpPa30BAHUS PAIMOHAIIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBWJI JICUCTBUI HAJl MHOTOWICHAMH U alre0panyecKuMu Jpo0sMHu.

PacknaapiBaTh KBaIpaTHBIN TPEXUWICH HA MHOKUTEIH.

[TpumensaTh mpeoOpa3oBaHus BRIPAXKCHHUM JJI PEIICHUS PAa3IMYHBIX 3a7a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUS ¥ HEPABEHCTBA

Pemiath NuHEHBIC, KBaJpaTHbIE yYpaBHEHUSI M PallMOHAJIBHBIC YpPaBHEHWS,
CBOJISIIIIUECS K HUM, CUCTEMBI IByX YPaBHEHHU C IBYMS IEPEMECHHBIMH.

[IpoBOAUTH MPOCTEHIINE UCCIIEIOBAHUS YPABHEHU U CUCTEM ypaBHEHHUI, B
TOM YHCJI€ C IPUMEHEHUEM IpaduyeCcKuX MpeCTaBICHUN (yCTaHABIMBAaTh, UMEET
M ypaBHEHUE WIM CHCTEMA YPABHEHUW PEIICHUS, €CIIM HMMEET, TO CKOJIbKO, H
npouee).

[lepexoauTh OT ciaoBecHOM (OPMYIUPOBKHU 3aJaud K €€ airedpandecKkon
MOJCIA C TIOMOIIBIO COCTaBJICHUS YPaBHEHUS WM CHUCTEMbl YpPaBHEHH,
HMHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ[a4M MOJYYCHHBIN pe3yJbTar.

[IpuMeHATh CBOWCTBA YHCIIOBBIX HEPABEHCTB JMJII CpPAaBHEHMS, OLCHKH,
pelIaTh JIMHEWHbIE HEPABEHCTBA C OJHOM NEPEMEHHOM M MX CUCTEMBI, JaBaTh
rpauyecKyr0 WJUTFOCTPAIIMI0O MHOXKECTBA PElICHUMHEPABEHCTBA, CUCTEMBbI

HEPaBEHCTB.

DOYyHKIUU

[ToHuMaTh ¥ UCTMOJIB30BaTh (DYHKIIMOHAJIBHBIE TOHATUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYEHUS), OMPENENATh 3HAYeHUE (PYHKIUU 1O 3HAYEHUIO
apryMeHTa, ONpeAesaTh CBOMCTBA (PYHKIIUU TI0 €€ rpaduKy.

Crtpoutsb rpaduku 31eMeHTapHbIX (QYHKIMIA BUAA:

y=k/x, y =x2, y = x3,y = |x|, y = VX, ONHCHIBATb CBOWCTBA UYHCIOBO}

dbyHKIMU 10 €€ rpaduKy.

K xoHmy oOyuenuss B 9 kiacce oOOydYarolIUHUCS TOMYYUT CIEIYIOLINE

peAMETHBIE PE3YJIbTaThI:

Yucsia v BbIYMCICHUS

CpaBHUBATh U yNOPSIOYUBATH PALlMOHAJIBHBIE U HPPALMOHAIIBHBIC YHUCIIA.

Beimonusate  apudmernyeckue ACUCTBUS C  PalMOHAIBHBIMH  YHCIIAMH,
coueras YCTHbIE U TMCHBMEHHBIE TMPUCMBI, BBINIOJHATh BBIYMCICHUS C
UPPALMOHATBHBIMU YU CIaMHU.



HaxonnuTe 3Ha4YeHMsI CTENEHEHM C LENbIMU IIOKa3aTelIMM WM KOPHEH,
BBIYMCIIATH 3HAYCHMS YACIOBBIX BBIPAKCHU.

OKpyrasTe [EHCTBUTENBHBIE YHUCIA, BBINOJIHATH IPUKHUIKY pe3yJbpTaTra
BBIYMCIICHUN, OLICHKY YHACIIOBBIX BBIPAKCHHM.

YpaBHeHMS 1 HEPABEHCTBA

PemaTte nuHENHBIE W KBaJApAaTHBIC YPABHEHHWsI, YPABHEHUS, CBOAIIMECS K
HUM, IPOCTEUIIINE TPOOHO-PAIMOHANBHBIE YPABHEHHUS.

Pemare cucreMbl IByX JIMHEWHBIX YPAaBHEHHMU C ABYMS IIEPEMEHHBIMH U
CUCTEMBI JIBYX YPAaBHEHHH, B KOTOPBIX OJJTHO YPABHEHUE HE SBISACTCS JTUHEHHBIM.

Pemarp TekcTOBBIE 3ajaud  AaIreOpandecKuM CIOCOOOM C  MOMOUIBIO
COCTABJICHHSI YPABHEHUS UJI CUCTEMBI JIBYX YPaBHEHHU C IBYMs IEPEMEHHBIMH.

[IpoBOAUTE MPOCTEUIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YpPaBHECHHH, B
TOM YHCJI€ C IPUMEHEHUEM TpaduUecKUX MpPeCTaBICHUN (yCTaHABIUBATh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPaBHEHUU DPEIICHUSA, €CIIM UMEET, TO CKOJIbKO, U
npouee).

PemaTe NMHENHbIE HEPAaBEHCTBA, KBAJpPATHBIE HEPABEHCTBA, H300paxkaThb
pELICHNE HEPABEHCTB HA YHWCJIOBOM IPSMOMW, 3aIMCHIBATH PEIIEHUE C MOMOILIBIO
CUMBOIJIOB.

Pemlatb  cuCTEMBI  JMHEWHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOYAIOIINE KBAJpPaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHUCTEMBI
HEPABEHCTB HA YMCIIOBOM MIPSAMOM, 3aIIMCHIBATh PEIIEHUE C IIOMOILIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUHN PA3IMYHbIX 3a1a4.

DyHKUMH

Pacnio3naBare (QyHKIMM U3ydyeHHBIX BHUJOB. lloka3piBaTh cxeMaTH4YecKu

PAacIoJIOKEHUE Ha KOOPIMHATHOW MJIOCKOCTH rpadukoB GpyHKIui Buaa: Y = KX, y
=kx+b,y=k/x,y=ax2 + bx + ¢,y = x3, y = \x, y = |x|, B 3aBuCHMOCTH OT
3HaUYCHUN KOA(PPUITUEHTOB, OMMCHIBATH CBONCTBA (DYHKIIHIA.

Crpouth U M300paXkaTh CXeMaTHUYECKH IpaUKU KBaJAPATUUYHBIX (DYHKIIHM,
OMKCHIBATH CBOMCTBA KBAJIPATUUHBIX (PYHKIIMN MO UX TpaduKam.

Pacnio3znaBaTh KBaJpaTHuHyIO QYHKIUIO IO (OpMyJie, MPUBOAUTH TPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 pealbHON KU3HU, PU3UKU, TEOMETPHUH.

Yuc/ioBbIe MOCJI€10BATEIbHOCTH M NIPOTPeCCHM

PacniozHaBaTh apu@MeTHUECKyl0 U TE€OMETPHUYECKYID MPOrpeccuu Mpu
Pa3HBIX CI0CO0aX 3a/IaHMsI.

BbINONMHAT,  BBIYMCIEHUST C  HCNOJb30BaHUEM (opMyn N-ro  4ieHa
apu(pMETHIECKON ¥ TEOMETPUUECKOM MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300paxkaTh 4jeHbl MOCJIENOBATEILHOCT TOYKAMU HA KOOPJIUHATHOU
IJIOCKOCTH.



PemaTte 3amaum, CBS3aHHBIC C YHCIIOBBIMHU IOCJICAOBATEILHOCTIMU, B TOM
YHUCIIC 3a/1a4d U3 PCAIbHON KU3HHU (C MCIIOJIb30BAHUEM KaJbKYJIATOPa, IIH(PPOBHIX
TEXHOJIOTHM).



TEMATHUYECKOE INIAHUPOBAHUE

7 KIIACC
KoauuyecTBo yacon DJIeKTPOHHBbIE
HaumeHnoBaHue pa3esioB H TeM uugpoBbIie
Ne o/m P Kontpoubnbie | IlpakTuyeckue (mucpp )
NMPOrpamMMbl Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypchbl
1 [ToBTOpeHME MaTeprana u3 Kypca 6 kiacca 15
Uucna v BeruKcieHus. PaninonanbHbie bubnuoreka [IOK
2 25 1
qucia https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
3 AJIrEOPaNTIECKHE BLIPAKCHHA 21 1 https://m.edso0.ru/7f415b90
bu6mmorexa [IOK
4 ¥ paBHeHILA i HEpaBeHcTBa 20 1 https://m.edsoo.ru/7f415b90
bu6mmorexa [JOK
K ) 24 1
> OOP/HHATEI H rpagpHiit. DyHKLHH https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
6
HosToperne i ododmene 8 1 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I1IO ITPOTPAMME 119 5 0



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

8 KJIACC

KosaunyecTBOo 9acos JJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM uu@poBbIie
Ne n/m P Kontpoabnbie | IIpakruueckue (1uucpp )
NMPOrpaMMbI Bcero o0pasoBaTe/IbHBIE
padoThI padoThI
pecypchbl
1 IToBTOpEHME MaTepuana U3 Kypca / Kiacca 15
bubmuoreka [IOK
2 Uucna u Beruncienus. KBaaparabie KOpHU 15 https://m.edsoo.ru/7f417af8
3 Yucna v Berancienus. CTEeneHsb ¢ LeNbIM 7 bubnuoreka [IOK
IoKaszaresieM https://m.edsoo.ru/7f417af8
4 AnreOpandecKie BEIPaKECHUSL. 5 1 bubnuoreka LIOK
KBanpaTHbiii TpExwieH https://m.edsoo.ru/7f417af8
5 AnreOpandecKie BEIPaKECHUSL. 15 1 bubnnorexa [IOK
Anrebpanueckast 1poOb https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHcTBA. KBagpaTHbie 15 1 bubnmnorexa [IOK
YpaBHEHHUS https://m.edsoo.ru/7f417af8
; VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 13 bubnuoteka [IOK
YPaBHEHUM https://m.edsoo.ru/7f417af8
bu6mmorexa [JOK
.H 12 1
8 VYpaBHeHnus u HepaBeHcTBa. HepaBeHcTBa httos://m.edsoo.ru/7f417af8
bu6mmorexa [JOK
) .
o YHKLUH. OCHOBHbIC NOATHS > https://m.edsoo.ru/7f417af8
bu6mmorexa [JOK
10 Dyrkusn. Hucnossie GyHKmH o https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
1 Tostopenue n 0boOmerHe 8 2 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 119 6 0



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

9 KUIIACC

KouunyecTBOo 9acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3iejioB H TeM uu@poBbie
Ne n/m past Kontpoabusie | IIpakruueckue (icpp )
NMPOrpamMMbI Bcero odpa3oBaTebHbIE
padoTsbI padoThbI
pecypchbl
1 Uucna u Berurciienus. JleicTBUTENbHbBIC 9 bubnmoreka [IOK
4yucIa https://m.edsoo.ru/7f419d08
5 YpaBHEHHUS Y HEPABEHCTBA. Y PABHEHUS C 14 1 bubnmnoreka [IOK
OJHOM MepeMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CUCTEMBI 14 1 bubnmoreka [IOK
YpaBHEHHI https://m.edsoo.ru/7f419d08
bubmuorexa [IOK
. 1 1
4 VYpaBHeHus 1 HepaBeHCTBaA. HepaBeHcTBa 6 https://m.edso0.ru/7f419d08
bu6nunoreka [JOK
> Dymkim 16 L https://m.edsoo.ru/7f419d08
bubmmoteka [JOK
1
6 YuciIoBbIe TOCIIEN0BATEIILHOCTH 15 httos://m.eds00.ru/7£419d08
7 [ToBTOpEeHue, 06001IeHNEe, CCTEMATH3AIHS 18 1 bubmmnoreka [IOK
3HaAHUI 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
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

IPOBEPSIEMBIE TPEBOBAHUSI K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
NpoOBePsAEMOro .
o0pa3oBaTeJbHOM NPOrpaMMbI 0CHOBHOI'0 00111ero 00pa3oBaHus
pe3yJabrara
1 Yucna 1 BEIYMCICHHS
11 BoimonusaTe,  coueras  yCTHbIE W IHMCBMEHHBIE  TPUEMBI,
' apudmeTnyeckue IeiHCTBUS ¢ pallMOHATLHBIMU YHCIAMU
Haxomuth 3HAYCHUS YHCIIOBBIX BBIPAKEHUH, MIPUMCHSTh
1.2 pa3HooOpa3HbIe CIIOCOOBI M TPUEMBI BEIYMCICHHS 3HAYEHUH POOHBIX
BBIPXKEHUH, COIepKaIuX OOBIKHOBEHHBIE U JECSITUYHBIE POOH
[lepexoauth OT oAHOM (QoOpMBI 3amuUcu 4YUCel K  Apyroi
13 (mpeoOpa3oBbIBaTh  JAECATUYHYIO  JApoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECSATHYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
JECSITHUHYIO TPOOb)
14 CpaBHMBATh U yHOPSAI0UYMBATh PAllMOHATIBHBIE YUCITA
15 OKpyTrsaTh yncia
BbINOAHATE TPUKUIKY M OLIEHKY pe3yibTaTa BBIYUCICHUN, OLICHKY
1.6 3HAQYEHWI  YUCJIOBBIX  BBIPAXKEHUW. DBBIMONHATE  JEUCTBUS  CO
CTENEHSIMU C HaTypaJIbHBIMU TIOKAa3aTENISIMU
17 [IpumMeHsATh TNpPU3HAKK JEIUMOCTH, pa3jOXKEHUE HAa MHOXHUTEIU
' HaTypaJIbHBIX YHCEIT
Pemate  mpakTHKO-OpMEHTUPOBAHHBIE  3a/layd, CBS3aHHBIE C
OTHOIIIEHUEM BEJINYWH, MIPOTIOPITHOHAITBHOCTHIO BEJINYWH,
18 MPOLIEHTaMH, HMHTEPIPETUPOBATh pe3yJabTaThl pEUIEHUs 3ajaady C
Y4€TOM OTpaHUYEHUMN, CBSI3aHHBIX CO CBOMCTBAMH PaccCMaTPHUBAEMBIX
00BEKTOB
2 AnrebpandecKkue BRIPaKESHUS
”1 Hcnonb3oBare  anreOpandyeckyl0o TEPMHUHOIOTHIO U CHUMBOJMKY,

MIPUMEHSTH €€ B MPOIIECCE OCBOCHUS y4eOHOT0 MaTepraa




Haxomute 3HaueHus OYKBEHHBIX BBIPOKCHMH TPH  3aJaHHBIX

22 3HAYCHHUSAX NIEPEMEHHBIX
23 BeimonHaTh  mpeoOpa3oBaHMs LENOTO BBIPAKEHHS B MHOTOWICH
' IIPUBEJCHUEM ITOIOOHBIX CJIAraeMbIX, PACKPBITUEM CKOOOK
BBINONMHATE yMHOXXEHHE OJTHOWIEHA HA MHOTOWIEH U MHOTOYJICHA Ha
2.4 MHOTI'OWIEH, NPUMEHATh (OPMYyNbl KBaJgpaTa CyMMbl M KBaJpara
pasHoCTH
Ocy1ecTBIATh pa3IokKeHHEe MHOIOWICHOB HA MHOYXKHUTEIH ¢ IOMOUIBIO
2.5 BBIHECEHHSI 32 CKOOKHM 00IIIer0 MHOKHTEIS, TPYIITHPOBKH CIaracMablXx,
npUMeHEHHs HOPMYJIT COKPALICHHOTO YMHOXKECHUS
. [IpumeHnsaTh IpeoOpa3zoBaHUss MHOTOWIEHOB JJIsl PEIIEHHs pa3JInuHbIX
' 3a]a4 U3 MaTEeMaTHKH, CMEKHBIX MIPEIMETOB, U3 PEATHHOMN MPAKTUKU
”7 Hcnonb30BaTh CBOMCTBAa CTENEHEM € HaTypalbHBIMU I10Ka3aTelsIMU
' U151 IpeoOpa30BaHMsl BbIpaKEHUH
3 VYpaBHEHUS U HEPABEHCTBA
Pemare nuHelHble ypaBHEHHs C OJHOW IEPEeMEHHOW, MpPUMEHss
3.1 [IpaBUJIa MEPEX0/ia OT UCXOAHOTO YPAaBHEHHSI K PABHOCWIIBHOMY €MY.
IIpoBepATh, SBJISETCS JIM YUCIO KOPHEM YPAaBHEHUS
32 [Ipumenars rpaduueckue MeTOAbI MNPH  PEUICHUH  JIMHEWHBIX
' YPaBHEHMH U UX CUCTEM
33 [MonGupaTh nMpuMeps! Tap YHUCEN, SBISIONIMXCS PEIICHUEM JIMHEHHOTO
' YpaBHEHHUSI C IBYMS TIEpEMEHHBIMH
CTpouTh B KOOPAMHATHOM TIOCKOCTH TpayK JTMHEHHOTO YPaBHEHUS C
3.4 JIBYMs NIEPEMEHHBIMH; MOJb3YsSACh IpadUKOM, NPUBOIUTH MPUMEPHI
peleHHs ypaBHEHHS
35 Pemiate cuctemsl IByX JTMHEWHBIX YPaBHEHUH C TIByMs NIEPEMEHHBIMH,
' B TOM 4YHCJIe TpapuyuecKu
CocTaBisTh U pelIaTh JIMHEHHOE ypaBHEHHE WM CUCTEMY JIMHEHHBIX
3.6 YpaBHEHH MO YCIOBHUIO 3a71au, HHTEPIPETUPOBATH B COOTBETCTBHUH C
KOHTEKCTOM 3aJ[au¥ MOJTyYeHHBIH pe3ysbTaT
4 Koopaunats! u rpaduxu. @yHKIuN
N300pakaTh Ha KOOPAMHATHOW NMPSMON TOYKH, COOTBETCTBYIOIINE
4.1 3aJJaHHBIM KOOpAMHATaM, JIy4d, OTPE3KU, UHTEPBAJIbI, 3alUCHIBATH

YU CJIOBBIC ITPOMECIKYTKH HA anre6panqec1<0M SA3BIKC




OrMeuath B KOOpI[HHaTHOfI IINIOCKOCTH TOYKH II0 3aJaHHBIM

4.2
KOOpJIMHATaM
43 Crpourts rpaduku nuHedHbIX QyHkuuid. Ctpouth rpadux GyHKIMN Y
' = x|
OnwuceIBaTh ¢ MOMOIMIBIO (DYHKIMHA M3BECTHBIE 3aBUCUMOCTH MEXKIY
4.4 BEJIMYMHAMU: CKOPOCTh, BpPEMs, pPAacCTOSHUE, IIEHY, KOJUYECTBO,
CTOMMOCTb, POU3BOAUTEIHHOCTD, BpeMsi, 00bEM paboThI
4.5 Haxoauth 3HaueHne QYHKIMH 110 3HAYCHUIO €€ apryMeHTa
[lonumare rpaduueckuii  Cmocod TPENCTABICHUS M aHAIHM3a
4.6 nHpopManuu, U3BJICKaTh M HWHTEPIPETHPOBATH HWHMOpMaIUO U3
rpadUKoOB peabHBIX MIPOLIECCOB U 3aBUCUMOCTEN
8 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NPOBEPsSIEMOro .
00pa3oBaTeIbHOI POrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus
pe3yJabTara
1 Urcna v BEIYMCIICHUS
Hcnonb3oBaTh  HayalbHbIE  TPEACTABIEHUS O  MHOXKECTBE
11 JEMCTBUTENLHBIX YHCEN ISl CPAaBHEHHsSI, OKPYTJICHUS U BBIUYUCIICHUH,
' n300paxkaTh JEHCTBUTENbHBIE 4YHMCIIa TOYKAMH Ha KOOPAWHATHOM
IPSIMOU
[IpumeHsTh MOHATHE  apU(PMETUYECKOTO  KBAJPATHOTO  KOPHSA,
12 HaXO/JWTh KBaJpaTHbIE KOPHHU, HCIONB3YsI TPH HEOOXOAUMOCTH
' KaJbKYJSITOP, BHIOTHATH Pe0Opa30BaHus BRIPAKESHHM, COIePIKaIIIX
KBaJIpaTHbIE KOPHH, UCTIOIB3YsI CBOMCTBA KOpPHEH
13 Hcnonp3oBarh 3amucy OONBIIUX M MalbIX YHCEN C TOMOIIBIO
' JECATHYHBIX Ipo0eH u crereneit yncia 10
2 AnrebpanyecKkue BBIpaKeHUS
[IpuMeHsITh TOHSATHE CTENEHH C IeNbIM IOKa3aTeleM, BBITIOIHSTh
2.1 mpeoOpa3oBaHusl BBIPAKEHUH, COJIEp)KAIlUX CTENEeHH C LEbIM
MoKazaTeseM
59 BBIMONHATE ~ TOXKAECTBEHHBIE  MPEOOpa3oBaHUs  PAIMOHATBHBIX

BBIPQKEHHII HA OCHOBE IMpPaBWJ JECUCTBUKM HAJ MHOTOWICHAMU U




anredpanvdecKuMu IpoodsMu

2.3

PaCKJ'Ia,I[BIBaTB KBaI[paTHBIﬁ TpéXLIJ'IeH Ha MHOXXHUTCIIU

2.4

[IpumensTh npeoOpazoBaHUS BBIPAKEHUN IS PELICHUS Pa3IMYHBIX

3a1a4 U3 MaTeéMaTUuKU, CMEXKXHBIX IIPEAMETOB, U3 pCaJIBHOP'I IIPaKTUKH

YpaBHEHHUsI U HEPABEHCTBA

3.1

Pemate JMHENHBIE, KBaJpaTHbIE YypPaBHEHUS M PALUOHAIBHBIC
YPaBHEHUs, CBOISAIIMECA K HUM, CUCTEMBI IBYX YPABHEHHH C IBYMs

NIEPEMCHHBIMU

3.2

[IpoBoauTh mpoCTeilline HCCIEeNOBaHUS ypaBHEHUH U  CHCTEM
ypaBHEHHWH, B TOM 4YHCJIE€ C TpPUMEHEHHEM rpaduuecKux
MpeACTaBiICHUH (yCTaHABIMBATh, UMEET JIU yPABHCHHE WM CHUCTEMa

ypaBHeHI/Iﬁ peuicHus, €Cjinu UMECT, TO CKOJIbKO, U HpO‘lCC)

3.3

[lepexoguts OT cnoBecHOW  (OPMYTUPOBKM  3amaum K e¢
anredpanvyecko MOJIENM C MOMOILBIO COCTABJICHUS YPABHEHMS WIIU
CHUCTEMbl ypaBHEHUH, HWHTEPHPETHPOBATH B COOTBETCTBUM C

KOHTEKCTOM 3aJa4M IMOJYYEHHBIN pe3yabTaT

3.4

[IpuMeHATHh CBOWCTBA YUCIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OILICHKH,
peuiaTh JIMHEWHbIE HEPABEHCTBA C OJIHOM NMEPEMEHHOM U UX CHCTEMBI,
JnaBaTh  rpaQUuUecKyl0  WJUIIOCTPAIMI0  MHOXECTBA  pEIICHHUH

HEpPAaBCHCTBA, CUCTCMbI HCPABCHCTB

OyHKINUU

4.1

[lonnMaTh M UCHNONB30BaTh (PYHKIMOHAIbHBIE TOHATUS M S3bIK
(TepMHHBI, CHUMBOJHMYECKHE OO0OO3HAUYEHUS), OINpeNeNiaTh 3HAYEeHUE
(GYHKIIMU 1O 3HAYEHUIO apryMEHTa, ONpeesiTh CBOMCTBA (DYHKLIUU

1o e¢ rpaduky

4.2

Ctpouts rpaduku dIeMeHTapHBIX (PYHKINN BUIA:
y=k/x

, Y =x% ¥ = x3 Y= [X|, onHuChIBaTh CBOMCTBA YUCIOBOM (PYHKIMH IO €€
rpaduKy

9 KJIACC

Kon
MPOBEPSIEMOT0

IIpoBepsiemble mpeiMeTHbIE Pe3yJIbTAThHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT0 00111er0 00pa30BaHUA




pe3yJibTaTa

1

Yuciia U BBIYUCIIEHUS

11

CpaBHI/IBaTB U YHopsAA0o4YMBaTh palMOHAJIBHBIC W HPPALUMOHAILHLIC

quciia

1.2

BremonssaTh apI/I(bMeTI/I‘IeCKI/IC ﬂCﬁCTBHﬂ C pallMOHAJIbHBIMHU YHCJIaMU,
CcoucTasd YCTHBIC U IMHCbMCHHBLIC HpI/IéMBI, BBIINIOJIHATH BBIYMCIICHUA C

nppaoOHaJIbHbBIMHU YUCJIAMHA

13

Haxonute 3HaueHus CTENEHEW € LEIbIMU MOKAa3aTeIsIMU U KOPHEM,

BBIYUCIIATH 3HAYCHUA YU CIIOBBIX BI)Ipa)KCHI/Iﬁ

14

OprrJ'ISITI) IIGI?ICTBPITGJIBHI:IG 4uncCiia, BBINOJIHATH IPUKHUAKY PE3YyJIbTaTa

BbI‘IPICJ'IGHHfI, OLICHKY Y1 CJIOBBIX Bpra)KeHI/Iﬁ

ypaBHeHI/IH M HCPABCHCTBA

2.1

Pemate  snmMHENMHBIE W KBaJpaTHbIC  YPaBHEHUS, YpPAaBHECHMS,

CBOOAIIUCCA K HUM, HpOCTGfIH.IPI@ I[pO6HO'paI_II/IOHaJ'IBHLIe YpPaBHCHUA

2.2

Pewmate cucteMsbl 1ByX JIMHEMHBIX YPABHEHUM C JBYMS IIEPEMEHHBIMU
U CUCTEMBI JIByX YPaBHEHMI, B KOTOPBIX OJIHO YPABHEHHE HE SABIISIETCS

JTUHENHBIM

2.3

Pemate TekcToOBBIE 3a/MauM AITreOpanuecKUM CIIOCOOOM C MOMOIIBIO
COCTaBJICHHUS] YpaBHEHUS WM CHCTEMBI JBYX YpaBHEHUH C JIBYMS

NIEPEMCHHBIMU

2.4

[IpoBomuTh mpoOCTEWIINE WCCIECIOBAHUS YPAaBHEHUH M CUCTEM
ypaBHEHMH, B TOM 4YHCIE€ C TPUMEHEHHEM TIpapUuecKux
MpeJCTaBICHUN (HalpuMep, yCTaHABIUBATh, UMEET JIM ypaBHEHUE WU

CHUCTEMa YPaBHEHHI PEIIeHUs, €CIIM UMEET, TO CKOJIBKO)

2.5

Pemlare  nuHENHBIE  HEPABEHCTBA,  KBAJpaTHbIE  HEPABEHCTBA,
n300pakaTh pelieHue HEPABEHCTB HA YHCIIOBOM TMPSMOM, 3alMChIBATh

peUICHUC C TIOMOIIBIO CUMBOJIOB

2.6

Pemrate cucTeMbl JIMHEHHBIX HEPABEHCTB, CHUCTEMbI HEPAaBEHCTB,
BKJIFOYAIOIIME KBAJPAaTHOE HEPAaBEHCTBO, H300paXkaTh pEIICHUE
CUCTCMbI HCPABCHCTB Ha YUCJIOBOH prlMOfI, 3alMUCbIBaTh PCIICHUEC C

IIOMOIIBIO CUMBOJIOB

2.7

Hcnonp30BaTh HEpaBEHCTBA MIPU PEILICHUH Pa3IMYHbIX 33134




DOyHKINUH

3.1

PacnosnaBate  (QyHKIMM ~ W3Y4eHHBIX  BHIOB.  [loka3bIBaTh
CXEMAaTUYECKU PACIIOIOKCHHE Ha KOOPIMHATHON TIIOCKOCTH TpaduKOB
¢byukuuii Buaa: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUIMOCTH OT

3Ha4YeHUH KO PHUIIMEHTOB, OIICHIBATh CBOWCTBA (DYHKIUI

3.2

[Toka3piBaTh  CXEMAaTHYECKM  PACHOIOKEHWE Ha  KOOPMHATHOMN
II0CKOCTU rpadukoB QyHKIUH Buma Y = VX, Y = [X| U onuchIBaTh

cBoicTBa (DYHKITHI

3.3

Ctpoutb u wu300paxaTb CXEMAaTUYECKH TpapuKu KBAJPATUUHBIX
(GyHKIUH, OMUCHIBATH CBOWCTBA KBaApAaTUYHBIX (GYHKIUH MO HX

rpadukam

34

Pacnio3naBate kBagpaTuuHylo (YHKIHIO TIO (opMmyse, MPUBOIUTH
MpUMEPBl KBaJIPAaTUYHBIX (PYHKIHMHA U3 peanbHON >KU3HH, (HU3UKH,

reOMETPHUH

Apudmernyaeckast 1 reoOMeTpUIECKask IIPOrPECCUH

4.1

Pacrnio3naBatsh apI/I(I)MCTI/I‘leCKYI-O " TCOMCTPHUYCCKYIO IIPOrpeCCUun Ipu

Pa3HbIX criocodax 3alaHus

4.2

BbINONMHATE BBIUMCIEHHUS C HCIOJIb30BaHMEM (opMyn N-ro wieHa
apu(pMeTHYECKON U reoMEeTPUYECKON MPOrpeccHii, CyMMBbl MEPBHIX N

YJICHOB

4.3

N300paxaTh wieHbl NOCAEA0BATEIbHOCTH TOYKAMH Ha KOOPIUHATHOM

IIJIOCKOCTH

4.4

Pemate 3aaa4u, CBA3aHHBIC C YMCJIOBBIMH ITOCICIOBATCIBHOCTAMMU, B
TOM YHUCJIC 3aJadu MH3 peaﬂBHOﬁ KU3HU (C HCIIOJIb30BAHHNEM

KaJIbKYJATOPA, HU(POBBIX TEXHOJIOTHA)




MMPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsiemMblii 3J1eMEHT CO/lepsKAHUS
1 Yucna ¥ BEIYUCIICHUS
JpoOu OOBIKHOBEHHBIE U JECATUYHBIC, MEPEX0] OT OJHOU (OPMBI 3arUCH
11 npobeit k apyroi. [loHsTHE palMOHAIBHOIO YUCIIA, 3allUCh, CPABHEHHE,
YIOPSAA0YMBAHUE PALIUOHATIBHBIX YHCEI
19 Apudmernueckue IeiCTBUS ¢ pallMOHAIBHBIMY YKciaMu. Penienue 3aiay u3
' peasbHOM NMPaKTUKKU Ha YacTH, Ha Ipo0u
13 CreneHb ¢ HaTypaJbHbIM IIOKa3aTeleM: OIpe/eieHue, Mpeodpa3oBaHue
' BBIPAKCHUI HAa OCHOBE OIPEAEIEHUS, 3al1Ch OOJIBIINX YHCEI
v [TponieHTHl, 3anKch MPOLEHTOB B BHUJE APOOU U JIpoOHU B BHUJE MPOLCHTOB.
' Tpu ocHOBHBIE 3a7ja4n HA IPOLIEHTBI, PELICHUE 3a]a4 U3 PeaIbHON IIPAKTUKU
15 [IpumeHeHne NpPU3HAKOB  JETUMOCTH, Ppa3jIOXKEHHE Ha  MHOMKUTEIU
' HaTypaJIbHBIX YNCET
16 PeanpHble  3aBUCHMMOCTH, B TOM  4Yuclie @psMas M oOpaTHas
' MPONOPLMOHAIEHOCTH
2 AnreGpanyecKkue BhIpaXKeHNs
21 IlepemeHHBIE, YMCIIOBOE 3HAYECHUE BBIPAKEHUS C ITepeMEeHHON. JlonmycTuMble
' 3HAYEHUS MIEPEMEHHBIX
29 [IpencraBnenne 3aBUCHUMOCTH MEXJy BEJIMYMHAMU B BUjAe (HOPMYIIBL
' Breraucnenns mo popmyinam
23 [TpeoOpa3zoBanue  OYKBEHHBIX  BBIPAXEHUH,  TOXIECTBEHHO  paBHBIE
' BBIPa)KEHUS
2.4 CBoOIICTBA CTENIEHU C HATYPaIbHBIM [TOKA3aTEIEM
95 Opnounensl U MHOrowieHsl. CteneHb MHOrowieHa. CiaoeHue, BBIYUTaHUE,
' YMHOXEHHE MHOTOWJICHOB
26 ®opMyIbl COKPAIIEHHOTO YMHOXKEHHUS: KBaIpaT CyMMBI U KBaJpaT pa3HOCTH.
' dopmyna pa3HOCTH KBagpaToB. Pa3noxkeHre MHOTOYJIEHOB HA MHOKUTENN
3 VYpaBHeHHs




VYpaBHEeHUe, KOpPEHb YypaBHEHMs, IpaBWiIa IPeoOpa3oBaHUs YpaBHEHMS,

- PaBHOCUJILHOCTb YPABHEHUI
32 JInHeiHOE ypaBHEHHE C OJHOW IEPEMEHHOM, YHUCIO KOPHEH JIMHEHWHOIO
' ypaBHEHUS, PEIICHUE JIMHEHHBIX YPABHEHUI
33 CocraBneHne ypaBHEHHH 110 YCIOBHIO 3aayd. PenieHne TeKCTOBBIX 3a/1ad C
' IIOMOILBIO YPaBHEHUN
3.4 JluneliHOE ypaBHEHUE C IByMs IEPEMEHHBIMH U €T0 Tpaduk
Cucrema AByX JMHEHHBIX YpaBHEHUH C JBYMs I[epeMEHHbIMU. Pelenue
35 CHCTEM ypaBHEHHH crioco00oM noAcTaHOBKH. [Ipumeps! perieHns TeKCToBbIX
3a/1a4 C IIOMOULIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpaduku. OyHkuuu
4.1 Koopaunara To4uku Ha PsSMOiA
42 UYucnoBble npoMeKyTKH. PaccTossHre Mexay IBYMsl TOUKaMU KOOPAMHATHON
' IPSIMON
43 [TpsmoyronbHas cucreMa koopauHat, ocu OX u Oy. Abcuucca U opauHaTa
' TOYKH Ha KOOPIAMHATHON IIOCKOCTH
44 [Tpumeps! rpadukoB, 3aaaHHBIX (opMynaMu. UTeHue rpamKoB peaabHbBIX
. 3aBUCUMOCTEN
4.5 [Tonstue pynkuuu. I'papuk ¢pynkiun. CoiicTBa QyHKIHIA
4.6 Jluneiinas ¢pynkuus, ee rpaduk. I'papux dynkumun y = [x|
A7 I'paduyeckoe pemieHne JHMHEHHBIX YpaBHEHMH W CHUCTEM JIMHEHHBIX
. YpaBHEHUI
8 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT COEPKAHUSA
1 Yucna 1 BEIYUCIICHUS
11 KBagparubiii kopenb u3 uucna. [loHsTne 00 HppaMOHAIBHOM YHCIIE.
' JlecsaTuuHbIe MPUOIMKEHUS UPPALMOHATBHBIX YHCEI
CpoiicTBa apu(pMeTH4YeCKHMX KBaJpaTHBIX KOpPHEM W HUX NpPHUMEHEHUE K
1.2 peoOpa30BaHMIO YUCITOBBIX BBIPAKEHUN U BHIYUCIICHUSAM. [[elicTBUTETbHBIE
yHucIia
1.3 CreneHb ¢ 1IEbIM MoKa3aTesieM U e€ cBoiicTBa. CTaHIapTHAS 3alKCh YKCIIa




Anrebpanueckue BhIpaKEeHUS

2.1 KBagpaTHsblil TpeXuiieH, pa3aokKeHHe KBaAPaTHOTO TPEXUIeHa Ha MHOKUTEIH
2.2 Anrebpanyeckas 1poob. OCHOBHOE CBOMCTBO aireOpandeckoit 1poou
2.3 CrnoxeHue, BEIYUTaHUE, YMHOKECHHE, ICJICHUE alre0OpanvecKux Ipooeit
24 PanmionansHbIe BRIpaXKEHUS U X TpeoOpa3oBaHuE
3 VYpaBHEHUS U HEPABEHCTBA
31 KBagparnoe ypaBHeHuwe, ¢opMmylna KOpHEH KBaapaTHOrO YpaBHEHHSI.
' Teopema Buera
3.2 Perienue ypaBHeHM, CBOIAIMXCS K IMHEHHBIM M KBaJJpaTHbIM
3.3 [Ipocreiimme n1poOHO-pallMOHATbHBIE YPaBHEHUS
I'paduueckas nHTEpHIpETAIUS YPAaBHEHUH C ABYMS IIEPEMEHHBIMU M CUCTEM
3.4 JIMHEWHBIX YPAaBHEHUN € JBYMs IIepeMeHHbIMU. [IpuMepsl pemenns cuctem
HEJIMHENHBIX YPAaBHEHUH C ABYMS [IEPEMEHHBIMU
3.5 Perrenne TeKCTOBBIX 3a/1a4 alreOpanyeckum Criocooom
3.6 YucioBble HEpaBEeHCTBA U X CBOWCTBA
3.7 HepaseHcTBO ¢ 01HON IIEpEMEHHOU
3.8 PaBHOCMIIBHOCTH HEPABEHCTB
3.9 JInHelHbIC HEPAaBEHCTBA C OJJHOM IIEPEMEHHOU
3.10 CucTeMbl TMHEHHBIX HEPABEHCTB C OJTHON IepeMEHHOMN
4 OyHKIIH
A1 [lonsartue ¢ynkuun. OOnacTe oONpeneneHuss M MHOXKECTBO 3HAUYEHUI
' ¢ynkuuu. CriocoOs! 3a1anust GyHKIUH
4.2 I'padux pynkmun. UreHue cBOMCTB PyHKIUU O €€ rpaduKy
4.3 [Ipumeps! rpadukoB GYHKIHMI, OTpaKAIOIINUX peaIbHbIE IPOIECCHI
44 @OyHKIMK, ONKCHIBAIOUIME TMPAMYI0 U OOpaTHYIO MpPONOPLHOHATIBHbIE
' 3aBUCUMOCTH, UX Tpaduku
4.5 @yHknun y =x?, y = x’
4.6 Oynakuun Y = [x, Y = |x|
4.7 I'pacduueckoe perieHre ypaBHEHUN U CUCTEM ypaBHEHHI

9 KJIACC




Kon

IIpoBepsieMblii 3J1eMEHT COEPKAHUSA

1 UYucna ¥ BEIYUCIIEHUS
11 PanyoHanbHbple uynciia, MppalMOHAIbHBIE YMCIA, KOHEYHbIE U OECKOHEUHbIe
' JeCSITUYHBIE APOOH
MHOXeCTBO JIeHCTBUTEIBHBIX YUCEN, ICHCTBUTEIbHbIC YUCIIA KaK OECKOHEYHBIE
12 JecATUYHbIe ApoOH. B3anMHO OJJHO3HAYHOE COOTBETCTBUE MEXYy MHOXXECTBOM
' NEHUCTBUTEIBHBIX YUCEN U KOOPIAMHATHOM NpsiMoi. CpaBHEHUE NEUCTBUTEIBHBIX
qucen
13 Apudmerndeckre IeicTBUS ¢ 1eHCTBUTEIbHBIMH YUCIaAMU
N3mepenusi, npubimkeHus, oeHku. PazMepsl 00BEKTOB OKPYXKAIOIIEro MUpa,
14 JUINTEIBHOCTh TPOLIECCOB B OKpykawomeM wmupe. [IpubamxeHHoe 3HaueHUe
' BEJIMYMHBI, TOUHOCTh NpuoIkeHus. Okpyriaenue uncen. Ilpukuaka u oneHka
pe3yJIbTaTOB BHIYUCIECHUI
2 VYpaBHEHUsI 1 HEpAaBEHCTBA
2.1 VYpaBHEHHUSI ¢ OJHON IEPEMEHHOM
2.2 JIuneiiHoe ypaBHeHue. Penienre ypaBHEHUHN, CBOIAIINXCS K JIMHEHHBIM
2.3 KBagparHoe ypaBHeHue. Penienue ypaBHEHNH, CBOASIIMXCS K KBaIPaTHBIM
24 bukBanpatHoe ypaBHeHue. IlpuMepsl pemieHuss ypaBHEHMH TpeTbed U
' YEeTBEPTOM CTENeHeN pa3iokKeHHEM Ha MHOKUTENU
2.5 Pemenue 1poOHO-pallMOHANBHBIX YpPaBHEHUI
2.6 CucreMbl ypaBHEHH
2.7 VYpaBHeHHeE C IBYMs IEPEMEHHBIMHU U €10 rpaduk
2.8 Pemenne cuctem IByX JIMHEWHBIX YPABHEHUH C IByMsI IEPEMEHHBIMU
29 Pemenne cucreM AByX ypaBHEHUM, OJHO M3 KOTOPBIX JMHEHHOE, a APYyroe —
' BTOPOM CTEIICHU
2.10 I'paduueckas nHTEpHpETaLUs CUCTEMBbl YPaBHEHHH C IBYMs IEPEMEHHBIMU
2.11 Pemrenne TeKCTOBBIX 3a/1a4 areOpandeckKum criocooom
2.12 UYucnoBble HEPAaBEHCTBA U UX CBOMCTBA
2.13 Pemenve nuHEMHBIX HEPABEHCTB C OJTHON TIEPEMEHHOMN
2.14 Pemenue cucrteM TMHEMHBIX HEPABEHCTB C OJTHOM MTEPEMEHHOMN
2.15 KBanparHble HepaBeHCTBa
216 I'papuueckass MHTEpHpeTanusi HEPaBEHCTB U CHCTEM HEPABEHCTB C ABYMs

NEPEMCHHBIMU




OyHKINUH

KBagparnunas ¢ysknusa, e¢ rpaduk u cBoiictBa. IlapaGona, kKoopauHaTHI

31 BEPILIMHBI 1apadoIIbl, OCh CHMMETPHH MapadoIbl

3.2 I'paduxu Gynxmmii y=KX, y=KX+b u ux cBoiictBa

3.3 I'padukn pynkumit y=k/X, y = x° u ux cBoiicTa

3.4 I'paduku pyHKIMIA , 1 UX CBOMCTBA
4 YucnoBsle OCIIEA0BATEIBHOCTH

a1 Omnpenenenue U crnocoObl 3alaHUsl YUCIIOBBIX IOCIENOBaTEIbHOCTEH. 3a1anue
' I10CJIEI0BATENbHOCTH PEKYPPEHTHOMN (popMyItoii 1 (popMyIioii N-ro ujaeHa

42 Apudmernueckas mnporpeccus. Dopmynbl N-ro  wieHa apUMETHUYECKOM
' IIPOrPECCUU, CyMMbI IEPBBIX N YJIEHOB

43 I'eomerpuueckas nporpeccusa. @opmynasl N-ro  wieHa TIE€OMETPUYECKON
' IIPOrPECCUH, CyMMBI IIEPBBIX N YJICHOB

44 N300paxkeHue uieHOB apU(PMETHUYECKO U TEeOMETPUYECKOW Iporpeccui
. TOYKaMH Ha KOOPJAMHATHOM IUIOCKOCTHU. JINHEWHBIN U SKCIIOHEHIIMAIIBHBIN POCT

4.5 CnokHbI€ IPOLICHTHI




IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHHMS OCHOBHOM OBPA3OBATEJIbHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoOBePsAEMOro
TpeOOBaHUs

IIpoBepsiemble TPpeOOBaHMS K MPeAMETHBIM pe3yJibTaTaM
0CBOEHHUS OCHOBHOI 00pa30BaTeIbHOM NPOTrPaMMBbI OCHOBHOI0
o0urero oopazoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATHSMHU: MHOXECTBO, ITOJMHOXKECTBO,
omepalny HaJl MHOXECTBAMU, YMEHHUE ONEpPUPOBATH IOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBO, LUKI, NPUMEHATh WX MPU PEIICHUU
3aJa4; YMEHHE UCIOIBb30BaTh rpaduyeckoe MpeICTaBIeHNEe MHOKECTB
JUISL OTTUCAHMSI pEANIbHBIX MPOLIECCOB U SBIICHUH, IPU PELICHUH 3a]1a4

u3 Apyrux y‘le6HHX IMpecaAMETOB

YMeHHEe OnepupoBaTh MOHATUSAMU: OIPEACICHUE, aKCUOMa, TeopeMa,
JI0OKa3aTelIbCTBO; YMEHUE pACIIO3HABaTb HUCTUHHBIE M JIOJKHBIC
BBICKA3bIBAaHUs, IPUBOAWUTH IPUMEPHl U KOHTPIPHUMEPHI, CTPOUTH

BBICKA3bIBAHUA U OTPULIAHUA BBICKa3bIBaHU U

YMeHue onepupoBaTh MOHATHSAMHU: HAaTypajJbHOE YHCIIO, IPOCTOE M
COCTaBHOE YMCIIO, JE€IUMOCTb HATYpPaJIbHBIX YHUCEN, MPU3HAKU
JETUMOCTH, II€JI0€ YHCJIO, MOAYJIh YHCIAa, OOBIKHOBEHHAs ApoOb M
JecsTHYHas OpoOb, CTaHIAPTHBINM BUJ YKCIA, pallMOHAIBHOE YHCIIO,
UppalMOHAILHOE YHUCIO, apu(MeTHYecKud KBaJIpaTHBI KOPEHb;
YMEHUE BBINOJHATH JEHUCTBUS C  YHUCIAMH, CpPaBHUBATh U
YHOOPSIIOYMBATh YWCA, TMPEACTABISATh YHCIAa Ha KOOPJAMHATHOU
NpsIMOM, OKPYTJIATh YHCIA; YMEHUE JellaTb NPUKHUIKY U OLEHKY

pe3yiibTara BBIYHUCIICHUN

YMeHue onepupoBaTh MOHATHSAMH: CTENEHb C LEIBIM IOKA3aTENIEM,
apu(pMeTHYECKUIl KBaJpaTHBI KOpEeHb, MHOTOWJIEH, ajredpanyeckas
Ipo0Ob, TOXAECTBO; 3HAKOMCTBO C KOPHEM HaTypalbHOW CTENEHU
Oosbllle €AMHUIBI, YMEHHE BBINOJIHATH pacyeTbl Mo (opMmysam,
npeoOpa3oBaHus IENbIX, JPOOHO-PAlMOHAIBHBIX BBIPAKEHUH U
BBIPAKEHUI C KOPHSMHM, Pa3IoKEHHE MHOIOYJIEHAa Ha MHOXKUTEIH, B
TOM 4YHUCJIE C UCHOJb30BaHHWEM (GOpPMYNl Pa3HOCTU KBaJApaToB H

KBaJipaTa CyMMbI U pa3HOCTH

YMeHue onepupoBaTh NOHATUSIMU: YHUCIOBOE PABEHCTBO, YPAaBHEHUE C




OJHOM TIEPEMEHHON, YHCIIOBOEC HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHUE peulaTh JUHEHHbIE U KBAJAPATHBIC YpaBHEHUS,
IpOOHO-pallMOHATIbHBIE YPaBHEHUSI C OJHOW TMEPEMEHHOM, CHUCTEMBbI
JBYX JUHEHHBIX YpaBHEHWH, JTUHEHHbIE HEPABEHCTBA U UX CHCTEMBI,
KBaJIpaTHbIE W JPOOHO-pAllMOHAIBHBIE HEPAaBEHCTBA C  OIHOU
[IEPEMEHHOM, B TOM YHUCJIE MPU PELICHUHU 33]1a4 U3 IPYTUX MPEeIMETOB
U TPAKTUYECKUX 3a7a4; YMEHUE HCIOJb30BaTh KOOPJIWHATHYIO
MPSMYI0O U KOOPAMHATHYIO IUIOCKOCTH JUISl U300pa)KEHUS pEelIeHH

ypaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMU: GYHKIHS, rpaduk GyHKIUH, HYIU
byHKINH, MIPOMEKYTKH 3HAKOIOCTOSIHCTBA, POMEKYTKH
BO3pacTaHWs, YOBIBaHWS, HAWOOJbIIEe W HAUMEHBIIEC 3HAYCHUS
GbyHKINY; yMEHUE OIIEPHPOBATH TIOHSTHUSIMH: npsiMast
MIPONTOPIIMOHAIEHOCTD, JTUHEHHAS (PYHKIHS, KBaJApaTUIHAS (PYHKIIHS,
oOpaTHasi TPOMOPLIUOHAIBHOCTh, IMapadoja, TrUIepooIa; yMEHHE
CTpOUTH Tpaduku PYHKIHA, UCIIOIB30BATh TPaQUKH IS OTIPEICIICHUS
CBOWCTB MPOIIECCOB M 3aBUCHMOCTEH, JJIsl PELICHUS 3a/la4 U3 JAPYTHX
V4eOHBIX TMPEAMETOB W pEATbHOH JKU3HU;, YMEHHUE BBIpaXaTh

(I)OpMy.]'IaMI/I 3aBUCUMOCTH MCKIY BSIIMUNHAMU

Ymenue OIIepUpOBaThH MOHSTUSIMHU: MIOCJIEZI0BATEIbHOCTb,
apudmernueckass U TeOMETpUYecKass  IMPOTPEcCUU;  YMEHHUE
UCIOJIb30BaTh CBOMCTBA MOCJEAOBAaTENbHOCTEH, (OPMYIIBI CyMMBI U
o0I1Iero 4wieHa MpHU peIIeHUH 3a7ad, B TOM YHUCIE 33/1ad U3 APYrux

y‘le6HHX npeaMeToOB U peaﬂBHOﬁ KHU3HHU

YMeHnue pemars 3a7aud pa3HbIX THUIOB (B TOM 4YMCJI€ Ha HPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, IEHy TOBApOB MU CTOMMOCTh
MOKYIOK U YCITYT, HAJIOTH, 33/1a4K U3 00JaCTH YIPaBICHUS TMYHBIMU U
ceMeHbIMU  (UHAHCAMM); YMEHHME  COCTaBIIATh  BbIPAXKECHMUS,
YpaBHEHUs, HEPAaBEHCTBA M CHUCTEMbl II0 YCJIOBHIO 3a/ayH,
UCCIIEI0BATh MOJIyYEHHOE PEIIEHUE U OLIEHUBATh IIPAaBIONI0I00HOCTh

IMOJIYUCHHBIX pE3YyJIbTaTOB

YMeHue onepupoBaTh MOHATUAMU: (UTypa, TOUKa, OTPE30K, Mpsmas,
7y, JIOMaHasi, yroj, MHOTOyT'OJbHHK, TPEYTOJIbHUK, paBHOOEIPEHHBIN
U PaBHOCTOPOHHUHN TPEYrOJbHUKH, NPSIMOYTOJBHBIN TPEYTrOJbHUK,

MeanaHa, OMCCEeKTpHca M BBICOTAa TPEYrOJbHHUKA, YETHIPEXYrOJbHUK,




napajiesiorpaMM, pomMO, TNPSMOYTONbHHUK, KBajpaT, Tpareuus;
OKPY)KHOCTb, KpYTI', KacaTeibHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMHU
¢burypamu; ymMeHue pemarhb 3aJauyd, B TOM YHCJIE U3 MOBCETHEBHOMN
JKU3HHM, Ha HAaXOXXIEHUE I'€OMETPUYECKUX BEIUYHMH C IIPUMEHEHUEM

M3y4YEHHBIX CBOMCTB (UTYp U (PaKTOB
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YMeHue omnepupoBaTh IMOHSATHAMHU: PABEHCTBO (UTYp, PABEHCTBO
TPEYrOJIbHUKOB; IMAPaUIEIbHOCTh U NEPHEHAUKYIIPHOCTh MIPSIMBIX,
yrojl MeXAYy HpsMbIMH, MEPIEHIUKYIAp, HAKIOHHAs, IPOEKLHUs,
nonobue ¢puryp, Nogo0HbIE TPEYTrOJbHUKH, CHUMMETPHS OTHOCUTEIBHO
TOYKM W TPSAMOH; YMEHHE pacrno3HaBaThb PAaBEHCTBO, CUMMETPUIO U
noxobue puryp, mapannenbHOCTh U MEPIEHAUKYISIPHOCTD MPSMBIX B

OKpY>KaloIlleM MUpE

11

YMeHune onepupoBaTh IMOHATUAMM: JUIMHA, PAacCTOSHUE, YIoj
(BemuuMHA yria, CUHYC W KOCHHYC YIJla TPEYroJbHMKA), IUIOIIA[b;
YMEHHE OLIEHUBATh Pa3Mepbl MPEIMETOB U OOBEKTOB B OKPYKAIOLIEM
MHUpE; YMEHHE HpUMEHATh (OopMyabl TNepuUMeTpa U IJIOUIaU
MHOT'OYI'OJIbHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAJU Kpyra, oObema
MPSIMOYTOJIBHOTO MapaJUICNICIIUIIEa; YMEHHUE INPUMEHATh IPU3HAKU
paBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YIJVIOB TPEYTOJbHUKA,
teopeMmy Iludaropa, TpUrOHOMETPHUUECKHE COOTHOIIEHUS  JUIS

BBIYMCIICHHS JITTMH, PACCTOSHUM, MJI0IIAIEH

12

YMmenue wuzobpaxarb IUIOCKME (uUrypel M UX KOMOMHaLuW,
IIPOCTPAHCTBEHHbIE (UIYpbl OT PYKH, C IOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB M QJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WM

CHUMBOJIbHOMY OITMCAHUIO

13

VYMmenune OIICpHUPOBATH IHOHATHUAMM: IpsAMOYTOJIbHaA cucreMa
KOOpAWHAT, KOOPANHATLL TOYKH, BCKTOD, CymMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA HA YUCIIO, CKATAPHOC NIPOU3BEACHNEC BEKTOPOB,
YMCHHEC HCIOJIB30BATb BCKTOPbBI W KOOPAWHATHI JJISI NPCACTABJICHUSA
JaHHBIX W PEIICHHUA 3aJad, B TOM YHCIC HN3 JOPYyrux y‘—Ie6HBIX

npeaIMETOB U pCaHLHOﬁ JKHU3HU

14

YMeHrne oOmepupoBaTh IMOHATHUSMHU: CTOJIOMKOBBIE ¥ KPYTOBBIE
IMarpaMMBbl,  TaOIUIBI, cpemHee  apudmMeTHdeckoe, MenuaHa,
HauOoJblllee U HaWMEHbIIee 3HAUEHUS, pa3Max YHCIOBOTO Habopa;

YMEHHE  M3BJIEKAaTh, HMHTEPIPETUPOBATH M  MPeoOpa3OBHIBATH




uHpOpMaAIMIO, TPEJICTaBICHHYI0 B Ta0lMIaXx M Ha JguarpaMmax,
OTPa)KAIOILYI0 CBOMCTBA M XapaKTEPUCTUKU PEAIBHBIX INPOLIECCOB U
SBJICHUM; yMEHUE pacllO3HAaBaThb W3MEHYMBBIC BEIUYMHBI B

OKPYXKaIOILIEeM MHUPE

15

YMeHHne oOomnepupoBaTh MOHSATHAMU: CIIYYalHBIA OIBIT (CoydalHbIN
HKCHEPUMEHT), JJEMEHTapHOE COOBITHE (DJIEMEHTApHBI HCXO.)
CIIy4alflHOTO OIbITa, CIIy4ailHOE COOBITHE, BEpPOSITHOCTH COOBITHS;
YMEHUE HaXOJUTh BEPOSATHOCTH CIIyYallHBIX COOBITHH B OMBITaX ¢
PaBHOBO3MOXKHBIMH 3JIEMEHTAapPHBIMU COOBITUSIMU; yMEHHE peliaTh
3a/ladyd METOJIOM OPraHHW30BAHHOIO mepedopa U € HUCHOJIb30BAaHUEM
MpaBWia YMHOXXEHHUS, YMEHHUE OIICHHBATh BEPOSATHOCTH pPEaJIbHBIX
COOBITUH W SIBJICHMH, MOHUMATh POJb INPAKTHUUECKU JTOCTOBEPHBIX U
MaJOBEPOATHBIX COOBITHI B OKpYXAlOIIeM MHpPE U B IKU3HU;
3HAaKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITHIl; 3HAaKOMCTBO C

3aKOHOM OOJIBIIINX YHCEII U €0 POJIBIO B MaCCOBBIX ABJICHUAX

16

YMeHne BBHIOMpATh MOIXOISIINN W3YYEHHBIH METOJN ULl PELICHHS
3a/1a4d, NPUBOJUTH IMPUMEPBI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B
MIPUPOJIE U JKU3HU, PACIIO3HABATH IIPOSIBIIEHUE 3aKOHOB MAaTEMAaTHUKU B
HUCKYCCTBE, OIIMCHIBATh OTJEIbHBIE  BBIJAIOIIMECS  PE3YNbTATHI,
IIOJIyYEHHBIE B XOJE Pa3BUTUSA MAaTEMAaTHKU KaK HayKH, IPUBOJIUTH
MIPpUMEPBI MATEMATHYECKUX OTKPBITHI M UX aBTOPOB B OT€YECTBEHHOMN

Y BCEMHPHOHN UCTOPHUH




HHEPEYEHDB 3JIEMEHTOB COJAEPKXAHUA, ITIPOBEPAEMbIX HA

OI'2 IO MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMeHT COJlep/KaHUSI

1 Yucna v BEIYUCIICHUS

11 Hatypanbnble u nemnsie uncia. [Ipu3Haku 1e1MMOCTH HEbIX YUCell

L OObIKHOBEHHbIE M JECATHUYHBIE  JIpoOH, TPOLEHTHl, OECKOHEUHBIE
' NepUOANYECKUE IpooH

13 Panmonaneupie uncna. ApudMeTHdyeckue Omnepalnud ¢ pPaluoHATbHBIMU
' quCcIaMu

14 JleiicTBuTENbHBIC YUCTAa. ApU(METHICCKIE OMEpaIii C JCHCTBUTEILHBIMU
' quCcIaMu

Ls [IpubnuxeHHbIE BBHIYUCICHUS, NPAaBUJIa OKPYIJIEHUs, NPUKHUJKA U OLIEHKA
' pe3ynbTaTa BEIUMCICHUIN
2 AnreGpanyecKkue BbIpaXKEHUs

2.1 bykBeHHbIE BbIpayKE€HUS (BBIPAYKEHUS C IEPEMEHHBIMM )

2 Crenenp ¢ nensiM nokasareneM. CTENEHb C PallMOHAIBHBIM IOKA3aTENIEM.
' CaolicTBa cTeneHu

2.3 MHorouseHsl

2.4 Anrebpanueckas ApoOb

T Apudmernueckuii  KOpeHb ~ HarTypaibHOW  cremeHu.  JlelictBus ¢
' apu(pMeTUYECKUMU KOPHSIMH HAaTypaJIbHOM CTeTIeHU
3 VYpaBHEHMS U HEPABEHCTBA

31 Ilensie u npoOHO-pamoHaTbHBIE ypaBHEHUsA. CUCTEMBI M COBOKYITHOCTH
' YPaBHEHU

30 Llenbie u ApoOHO-panMoHaNbHbIe HepaBeHCTBA. CHCTEMBI U COBOKYMHOCTH
' HEPABEHCTB

3.3 Pemnrenne TEKCTOBBIX 3a71a4
4 UucnoBsle NOCIEA0BATENIBHOCTU

4.1 ITocnemoBaTebHOCTH, CIIOCOOKI 3aJaHUS ITIOCICA0BATEILHOCTEH

4.2 Apudmernueckass W reomeTpuueckas mnporpeccuu. Popmyna CIOXKHBIX




MIPOLICHTOB

5 DyHKITIN
Oyuknus, crnocoOsl 3amanus (ynkuuu. [paduk  Pyaknun. OO6macTh
ompezeNieHuss W MHOXeCTBO 3HaueHuid ¢yHkumu. Hymmu ¢dyHkuuu.

5.1. [TpoMexyTKH 3HAKOMOCTOSHCTBA. [IpOMEX)yTKM MOHOTOHHOCTH (DYHKIIHU.
MakcumMyMbl M MHHUMYMBI (QyHKIuH. HanOospiiee W HauMeHbIIee
3HaYeHue PyHKIUU Ha IPOMEKYTKE

6 Koopaunatsl Ha IpAMON U TUIOCKOCTH

6.1 Koopaunarnas npsimast

6.2 JlexapTOBBI KOOPAUHATHI Ha IJIOCKOCTH

7 I'eomeTpus

7.1 ['eomeTpuueckue QUrypsl 1 ux CBOMCTBa

7.2 TpeyroabHUK

7.3 MHOroyroisHUKu

7.4 OKpy’>KHOCTb U KpyT

7.5 N3mepenue reoMeTpruecKux BETUUYUH

7.6 BexTops! Ha mockocTH

8 BeposiTHOCTB 1 cTaTHCTHKA

8.1 OnucarenbHas cTaTUCTUKA

8.2 BepostHOCTB

8.3 Komb6unatopuka

8.4 MHoxecTBa

8.5
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