AHHOTALIUA
K paboueli mporpamme yde0HOTo Kypca «Anredpar
7-9 xiaccel

VYri1yOsieHHBIH YPOBEHb

Ienu u 3a1a4m mporpamMmbl
N3yyenue anreOpsl B 7-9 Kiaccax HaIpaBI€HO HA JOCTUKEHUE CIICAYIONINX LIETICH:

® TIPOJOJDKUTH OBJIAJIEBATh CUCTEMON MaTEMATHYECKUX 3HAHWUN U YMEHUU, HEOOXOIUMBIX
JUI. TIPUMEHEHHUS B NPAKTHUYECKOM JEATENBHOCTH, W3YUYECHHUS CMEXHBIX JUCLUILINH,
MPOJIOKEHHS 00pa30BaHMUS;

® TPOJODKUTH HHTEIUIEKTyallbHOE pa3BUTHE, (OpPMHpOBAHUE KadeCTB JIMYHOCTH,
HEOOXOUMBIX YEJIOBEKY Uil TMOJIHOICHHONW JKU3HHM B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIX MATEMaTHYECKOM JEATCIbHOCTH. SCHOCTM W TOYHOCTH MBICIH,
KPUTUYHOCTH  MBILUIEHUS, HWHTYWULHUH, JIOTUYECKOIO  MBIILICHUS,  3JIEMEHTOB
ANTOPUTMHUYECKON KYJIBTYPHI;

® IIPOJIOJDKUTH (OPMHPOBATH MPEJCTaBIEHUE 00 HACAX W METOAaX MaTeMaTHKH Kak
YHUBEPCAIBHOTO $3bIKa HAyKH W TEXHUKH, CPEICTBA MOJEIUPOBAHUS SBICHUN U
MPOLECCOB;

® [IPOJIOJUKUTHh BOCHUTAHUE KYJIbTYphl JIMYHOCTH, OTHOLIEHUSA K MAaT€MaTHUKE KaK K 4acTH
00111eueI0BeYECKOI KyIbTYphI, UTPAIOLIE 0COOYIO POJIb B OOIIECTBEHHOM Pa3BUTHUHU.

3aoauu:

1. popmupoBaHue OCHOBHBIX YMCHHH ¥ HAaBBIKOB Yepe3 BBHIMOJIHCHUE YCTHBIX U
MUCBMEHHBIX YIPaKHEHUH.

2. pa3BUTHE HABBIKOB YCTHBIX BBIUMCICHHA.

3. dhopMupoBaHKe HaBHIKOB pa0OTHI C YPAaBHEHUSMHU U DJIEMEHTAPHBIMHU (QYHKIIHSIMH.

4. BKIIIOUEHUE Y4YalIUXCS B MCCIEAOBATEIbCKO-TIONCKOBYIO JEATENbHOCTh KakK (akTop
JIMYHOCTHOT'O Pa3BUTHSL.

5. Pa3BuTHE KIIFOUEBBIX KOMIIETEHTHOCTEH C TTIOMOIIBIO PA3HBIX METOJIOB U IPHUEMOB.

[Tporpammoit oTBOAUTCS HAa U3y4YeHHE yueOHOro Kypca «Anredpa» 408 daco, KoTopbie
pacmpezieNieHbl 1o KiaccaM CIEIYIOIIMM 00pa3oM:

7 knacc — 136 yacos (4 yaca B HeJIeJI0);
8 kiacc — 136 yacoB (4 yaca B HEJIEINIO);
9 ximacc — 136 gacos (4 yaca B HEJIEINIO).

PaGouas mporpamma y4eOHOTO Kypca BKIIOUYAET B ceOsi:

- IlogcHuTenbHYIO 3aMUCKY

- coaep:kaHHe yaeOHOTOo Kypca,

- TUTaHUpYEMbIE€  pe3yJdbTaThl  OCBOGHHUS ~ y4eOHOro  Kypca  (JMYHOCTHEIE,
MeTarpeAMETHBIE, TPEAMETHBIE);

- TEeMaTHYEeCKOE IIJIaHUPOBAaHWE C YKa3aHUEM KOJIMYECTBAa YacoB, OTBOJMMBIX Ha
OCBOEHHE KaXI0H TeMBbI, 3JIEKTPOHHBIE (IIU(POBHIE) 00pa30BaTEbHBIE PECYPCHI.

OcHOBHBIE TEMBI YUeOHOT0 Kypca «Anredpar



7 KJIACC

Yuciia ¥ BBIYMCICHUSA

Jlenenue ¢ ocTaTkoM. Apru(pMeTHUYECKHUEe Ollepallui HaJl OCTaTKaMHU.

Anredpanyeckue BbIPaKeHUs

BolpakeHue ¢ nepeMeHHbIMH. 3HAYEHHME BBIPDAKEHUs ¢ NepeMeHHbIMU. lIpencrasienue
3aBHCUMOCTH MEX/1y BETUYMHAMH B BUJIE (POPMYIIBL.

ToxnectBo.  ToxzaecTBeHHble  IpeoOpa3oBaHUsl — alreOpauyecKuX  BBIPAKEHHI.
JloKka3aTesbCcTBO TOXKAECTB.

Opnowienbl. OqHOWIEH cTaHAApTHOrO BUJA. CTENEeHb OAHOWICHA.

MHuorounensl. MHorowieH cra"paptHoro Buzaa. CreneHb MHorouwieHa. CroxeHHe,
BbIUUTAHUE, YMHOXXEHHME M JieleHue MHorowieHoB. IIpeoOpa3oBaHue 1enoro BBIpaKEHHs B
MHoroudieH. Kopau MHorousiena.

@opMysbl COKPALIEHHOTO YMHOXEHMSI: KBaJpaT CyMMbl M KBaJpaT Ppa3HOCTH JBYX
BBIpOKEHUH, Ky0 CyMMBI M KyO pa3HOCTHM JBYX BBIPQKEHUH, PAa3HOCTb KBAJPATOB [BYX
BBIPA)KEHUI, POU3BEJCHNE PAa3HOCTH M CYMMBbI JIBYX BBIp@)KEHHUH, CyMMa U pa3HOCTh KyOOB
JIBYX BBIPAaKEHUMU.

PaznoxxeHnne MHOrowieHa Ha MHOXXUTEIU. BbeiHeceHHe 0OILEro MHOXKHUTENS 32 CKOOKH.
Meroz rpynnupoBKH.

YpaBHeHUs] M HEPABEHCTBA

VpaBHenue ¢ oaHou nepeMeHHoOW. Kopenb ypaBHeHus. CBoOWCTBa ypaBHEHUH C OJHOMI
IepeMeHHON. PaBHOCMIIBHOCTh ypaBHEHUM. Y paBHEHHE KaK MaTeMaTH4ecKas MOJEIb PEAIbHON
CUTYallUH.

JIuneiiHOe ypaBHEHHME C OAHOM INepeMeHHOW. UMCciIo KOpHEW JIMHEHHOIO YpaBHEHUS.
Pemienne TEKCTOBBIX 3aJad C IIOMOILIBIO JIMHEWHBIX YypaBHEHMH. JIMHelHOe ypaBHEHUe,
coJieprkaliee 3HaK MOJTYJIs.

VYpaBHeHne ¢ JBymMs TepeMeHHbIMU. ['paduk JMHEHMHOro ypaBHEHUS C JABYMS
nepeMeHHbIMU. CHCTeMBbI JIMHEHHBIX ypaBHEHUH C JBYMs MepeMeHHBbIMU. ['paduueckuii MmeTon
pEILIEHUs] CUCTEMBI JTMHENHBIX YPAaBHEHUH C IByMs IIEPEMEHHBIMU. PerieHne cucreM JIMHEHHBIX
YpaBHEHUH C JABYMs NMEPEMEHHBIMH METOJOM IOJCTAaHOBKM M MeTo/0M cioxeHus. Cucrema
JBYX JIMHEWHBIX YPAaBHEHUH C IBYMS IIEPEMEHHBIMH KaK MOJIENb PeaJIbHON CUTYallUH.

DOyHKIUHA

Koopaunara Toukn Ha npsmol. UucioBele NpoMEXyTKH. PaccrosiHMe Mexnay IByMs
TOYKaMU KOOPJAMHATHON IIPSIMOM.

[IpsimoyronbHasi cucreMa KOOpAMHAT. AOcIucca M OpAUHAaTa TOYKM Ha KOOPJIMHATHOU
wiockoctd. [lpumepsl rpadukoB, 3aAaHHBIX ¢opMmynaMu. YTeHue TrpadUKOB peaNbHBIX
3aBUCUMOCTEH.

@OyHKIMOHATIbHBIE 3aBUCUMOCTH MeX1y BennunHamu. [lonstue ¢pynknun. OyHKIusS Kak
MaTeMaThyeckas MoJielb peanbHOro mpoiecca. Ob6nacte omnpeneneHuss U o0JacTb 3HAYEHUN
¢ynkuuu. CriocoOs! 3ananus Gpyakiuu. I'paduk ¢pynkuuun. [ToHsTHs MakcuMyma U MUHUMYMa,
BO3PACTaHMA U YObIBAaHHs Ha IpUMepax peajbHbIX 3aBUCUMOCTEH.

Jluneitnas ¢pyukuus, e€ cBoiicta. ['paduk nmuneiHoN GpyHkimu. ['paduk dpyukmm y = |X|.
Kycouno-3anannpie ¢yHKINH.

8 KJIACC

Yuciia 1 BLIYUCICHUSA



KBaaparueie kopHU. Apu(dMeTHUECKUN KBaJpaTHBIH KOpEHb M €ro cBoicTBa. lloHsTHE
UppaLMOHATIBLHOrO uucia. [IefcTBus ¢ uppanuoHaIbHBIMM uuciaMu. CBoWCTBa JNEHCTBUHM C
MppalMOHATIBHBIMU yKciiaMu. CpaBHEHHE HPPALlMOHAIIBHBIX YHCET.

IIpencraBneHus 0 paCIIMPEHUAX YHCIOBBIX MHOXKECTB. MHOXKECTBA HAaTypalbHbIX, LIETBIX,
palMOHAIbHBIX, JEHCTBUTENBHBIX Yncel. CpaBHeHHE yncel. YncIoBbIe IPOMEKYTKH.

HeiictBust ¢ ocrarkamu. OcrtaTku creneHed. lIpuMeHeHne oOCTaTKOB K PELIEHUIO
YPAaBHEHUH B LIEJIbIX YUCIIAX U TEKCTOBBIX 3a1a4.

PazMepbl 0OOBEKTOB OKPY)KAIOLIEr0 MHUpPA, AJUTEIBHOCTh IPOLECCOB B OKPYXKAIOIEM
mupe. CTaHJapTHBIMA BUJT YKCTIA.

Auredpanyeckune BbIpaKeHHUs

Anrebpanueckast apoOb. JlomycTUMbIE 3HaYCHUS MEPEMEHHBIX B JIPOOHO-PALMOHATBHBIX
BbIpa)keHUsIX. OCHOBHOE CBOMCTBO anreOpanyeckoi Apodu. CiiokeHue, BBIYUTaHUE, YMHOXKEHHE
U JIcJIeHHne anrebpandeckux Apooeit. Beinenenue memoi yactu anredpandeckoi 1poou.

Pauvonanbubie  BblpakeHus.  ToxkIecTBEHHblE  IPEoOpa3OBaHUs  PALMOHAIBHBIX
BBIPAKCHU.

JlonmycTumble 3HAYeHHMs] MEPEMEHHBIX B BBIPAKEHMSIX, COJAEpKAIlUX apudmMeTrnueckue
KBaJpaTHble  KOpHU. ToOXKJAECTBEHHbIE  NpPeoOpa3oBaHUs  BBIPAKEHHH,  coJepxkKalux
apu@mMeTHyecKue KBapaTHbIE KOPHHU.

Crenenp ¢ wnenslM IoKazareiaemM U e€ cBoiictBa. lIpeoOpazoBaHue BbIpaKeHUI,
COJIEpKalINX CTEIICHHU.

YpaBHeHUs] 1 HEPABEHCTBA

KBagparHoe ypaBHeHue. @opMyna KOpHEH KBaapaTHOro ypaBHeHMs. KomamuecTBo
JICHCTBUTEIIBHBIX KOPHEH KBaJIpaTHOro ypaBHeHHusA. Teopema Buera. YpaBHeHUs, CBOIAUMBIE K
JUHEMHBIM ypaBHEHUSM WIM K KBaJpaTHbIM ypaBHEHUsM. KBazxpaTHoe ypaBHEHue ¢
napaMeTpoM. PerleHne TEKCTOBBIX 3a7a4 C IOMOILBIO KBAJAPAaTHBIX YPAaBHEHUI.

JlpoOHO-paniioHallbHbIE  ypaBHEHUs. PemieHune IpoOHO-pallMOHANBHBIX  ypaBHEHUH.
Pemienne TEKCTOBBIX 3amady ¢ TMOMOIINBIO APOOHO-pAllMOHATIBHBIX ypaBHeHHH. ['paduyeckas
MHTEPIIPETALNS YPABHEHUH C IBYMS IEPEMEHHBIMH.

Yucnossle HepaBeHCTBA. CBONCTBA YHCIIOBBIX HEPABEHCTB.

HepaBenctBo ¢ mnepemennoil. Crtporue u HecTporue HepaBeHcTBa. CllOKEeHHE W
YMHOXEHHE YHCIOBBIX HepaBeHCTB. OleHUMBaHUE 3HAa4YeHHs BbIpakeHHs. JlokazaTenbcTBO
HEPABEHCTB.

IlonsATe O pelIeHHH HEpPaBEHCTBA C OJHOM IEepeMEHHON. MHOXECTBO pElICHUI
HEpaBeHCTBA. PaBHOCWIIbHBIE HEPAaBEHCTBA.

JInHeitHOe HEpaBEHCTBO C OJHOM IMEPEMEHHOM M MHOMKECTBA €ro pemeHui. Pemenue
JMHENHBIX HEPABEHCTB C OJHOU NepeMeHHON. CHCTEMBI U COBOKYITHOCTH JIMHENHBIX HEPABEHCTB
C OJTHOM MEepeMEHHOU. Pelenne TeKCTOBBIX 3a1a4 ¢ MOMOIIBIO JIUHEHHBIX HEPAaBEHCTB C OJHOU
MIEPEMEHHOI.

DOyHKIUHA

OO6nacTp ompeneneHust 1 MHOXKECTBO 3HaueHHH ¢yHkuuu. CrocoObl 3agaHus QyHKIHH.
I'padux ¢pynkumuu. Yrenue cBoicTB ¢pyHkuuu no e€ rpaduky. [Ipumeps! rpadukoB (yHKINH,
OTPAXKAOIINX PEATbHBIE TIPOLIECCHI.

Jluneitnast pynkuus. OyHKIMH, ONMCHIBAIOLIUE MPSMYIO M 00pAaTHYIO MPONOPIUOHATIbHBIE
3aBHCUMOCTH, UX I'pauKu.

Oynkmmn y = kx, y =kx + b, y = k/x, y = x3, y = Vx, y = x| u ux coiictBa. Kycouno-
3aJjaHHbIe (QYHKIUH.
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Yuciia 1 BLIYHCICHUA

Kopenp n-i1 crenenu u ero cpoiicTtBa. CTeneHb C palMOHAIBHBIM II0Ka3aTeleM MU eé
CBOMCTBA.

Anredpanyeckue BbIPaKeHUs

ToxaecTBeHHBIE MPEOOPa30BaHMs BBIPAKEHUH, COAEpKAIMIUX KOPEHb N-M  CTeneHw.
ToxnecTBeHHbIE TNPEOOpa30BaHMUS BBIPAKCHUN, COJCPXKALIMX CTENEHb C palMOHAIBHBIM
IIOKAa3aTeJIEM.

KBanparueiii TpéxwieH. KopHu kBazpaTHoro tpéxwieHa. PasnoskeHue KBaIpaTHOIO
TPEXUJICHA HA JIMHEWHBIC MHOXKHUTEIIH.

YpaBHeHusI U HEPaBEeHCTBA

bukBanpatHele  ypaBHeHus. IIpumepel  npHMEHEHHMH  METONOB  PaBHOCHJIBHBIX
npeoOpa3oBaHMii, 3aMEHBI IEPEMEHHOM, TPAPUIECKOTO METO/Ia TP PEIICHUH YpaBHEHUN 3- u
4-ii cTeneHen.

Pemenue npo6GHO-paliiOHaNIbHBIX YPaBHEHUH.

Pemenue cucreM ypaBHEHUH C JIByMs IIEPEMEHHBIMHU. PellleHume mpocTeimx cucreM
HEJIMHEHHBIX ypaBHEHHH C JAByMs NepeMeHHbIMH. ['paduyeckuil MeToJ peleHHs CHCTEMbI
HEJIMHEWHBIX YpPaBHEHMH C ABYMs nepeMeHHbIMU. CuUcTeMma JABYX HEJIMHEWHBIX YPaBHEHHMH C
JBYMsI IEPEMEHHBIMU KaK MOJIEJIb PEAIbHOM CUTYyallUH.

Yucnosbsle HEpaBeHCTBA. PenleHne TMHENHBIX HEPAaBEHCTB. Jl0Ka3aTenbCTBO HEPABEHCTB.

KBazpaTtHble HEpaBeHCTBAa C OJHOM INepeMEHHOW. PenieHue KBaapaTHBIX HEPABEHCTB
rpadu4eckuM METOJOM W METOAOM HWHTEPBAIOB. METOJl WHTEPBAIOB Il PAalMOHAIBHBIX
HepaBeHCTB. [Ipocreiilrie HepaBeHCTBA € MAPAMETPOM.

Penienne TekCTOBBIX 3a7a4d C IOMOILBIO HEPABEHCTB, CHCTEM HEPABEHCTB.

HepaBeHcTBO ¢ nByMs IepeMEHHbIMU. PelieHne HEpaBeHCTBA € IBYMsS IEPEMEHHBIMHU.
CucreMbl HEpaBEHCTB C JABYMs IE€peMEHHbIMHU. ['papuueckuii MeTOH pelIeHUus CUCTEM
HEPABEHCTB C ABYMsI IEPEMEHHBIMHU.

DOyHKIUHA

Oynkuus. CpoiicTBa (QYHKUMH: HyIW (QYHKIMHM, TPOMEXYTKH 3HAKOMOCTOSHCTBA
(GYHKIMM, TPOMEXYTKH BO3pacTaHusl M yObIBaHUS (DYHKIMHU, YETHbIE U HEYETHbIE (YHKIUH,
HauOoJbIlIee U HAMMEHbLIee 3HaueHUs (QyHKIUH.

KBanpatnunas ¢ynkuus u e€ cBoiictBa. lcmonb3oBaHue CBOWCTB KBaJpaTMYHOU
bynkuuu s pemeHust 3agad. [loctpoenue rpaduka kBagpatuunHoil ¢yHkumu. Ilonoxenue
rpaduka KBaApaTUYHON (YHKIMU B 3aBUCUMOCTH OT €€ K03 puieHToB. I'papuku GyHKIM Y
=ax2, y = a(x — m)> u y = a(x — m)* +n. Iocrpoenne rpaguKkoB (QyHKIHI C TOMOIIBIO
npeoOpa3oBaHuil.

JpoOHo-nmuneitHast pynkuus. MccnenoBanue (yHKIHA.

®ynkuus Y = X' ¢ HaTypalbHBIM HOKa3aTeaeM N 1 €& rpaduk.

Yucii0BbIe NOCIE10BATEIBHOCTH U NPOrPECcCUH

[TonsTue YHCIIOBOU II0CJIE0BATENBHOCTH. Koneunsie " OeCKOHEUHBIE
nociaeaoBarenbHOCTH. OrpaHHuYeHHas IOCJIEN0BAaTENIbHOCTh. MOHOTOHHO — BO3pacTarolas
(yOwIBaromas) mocienoBaTeabHOCTh. CrOCOOBI 3a7aHusl MOCHIEI0BATEILHOCTH: OMMUCATEIbHBIN,
TaOJIMYHBIN, C TOMOLIBIO (POPMYJIBI N-TO YJieHa, PEKYPPEHTHBIH.

Apudmernueckass 1 reomeTpudeckas nporpeccuu. CBOHCTBa WIEHOB apu(METHUECKONH U
reoMeTpuueckoil mporpeccuil. dopmMynbsl N-ro wieHa apuPpMETHUYECKOH M T'eOMETPHUECKOM
nporpeccuii. DopMynbl CyMMBI TMEPBBIX N UYICHOB apU(METHUUECKOW M TEOMETPUUYECKON
mporpeccuii. 3aaun Ha MPOIEHTHI, 0AHKOBCKHE BKJIA b, KPEIUTHI.



Hpe,I[CTaBJ'IeHI/Ie 0 CXOOAUMMOCTH IMOCJICAOBATCIBHOCTH, O CYMMHUPOBAHHUH OECKOHEUHO

yOBIBaIOIIEH TeOMETPUUECKOI TPOrPECCHH.
Meron matremaTudeckon MHAYKIMU. [IpocTeiimme npumepsl.

Cpoxk peanu3zanuu nporpammsl: 3 roja

MoanucaH: BopoHkosa AHacTacus HukonaesHa
DN: C=RU, S=MpkyTckas obnacts, T=aupekTop,

O p O H KO B a O="MYHULMNANBHOE BIO[DKETHOE
OBLEOBPA30BATEJIbHOE YYPEXAEHVE ™
JIALIEV Ne 1" MYHULIMNANBHOrO

OBPA30BAHWA TOPOAA EPATCKA",
H a CTa C M ﬂ CHWINC=06443594372, NHH=381601052773,

E=br-liceyl@mail.ru, G=Anactacus HukonaesHa,

P
HukonaesHa
M KO I I a e B H aOCHDEaHMe S ABNSIOCH ABTOPOM 3TOTO AOKYMEHTA
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