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MOACHUTEJBHASA 3AIINCKA
[Iporpamma no «MaremaTuke(Moayab Anredpa)» s 7-9 kiiaccoB pazpaboTaHa B
COOTBETCTBHUH C TPEOOBAHUSMU:

o ®epaepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O6 ob6pazoBaHuu B
Poccuiickon @enepauum»;

e mnpukaza Munnpocsemierus ot 31.05.2021 Ne 287 «O0 yTBepkaeHun
benepanbHOro roCyAapCTBEHHOT0 00pa30BaTEIbHOTO CTaHIapTa
OCHOBHOT'0 00111eT0 00pa30BaHUs;

e npukaza MunnpocsenieHus ot 18.05.2023 Ne 370 «O06 yTBepxieHUn
denepanbHOIt 00pa30BaTEILHON MPOTPaMMBl OCHOBHOT'O OOIIIETO
o0Opa3oBaHUs;

e mpukaza Munnpocsemierus ot 22.03.2021 Ne 115 «O06 yTBepkaeHun

[lopsaka opranu3a U OCYLIECTBICHUS 00pa30BaTEIbHON
JEeATEIBHOCTH IO OCHOBHBIM 00111€00pa30BaTesIbHBIM IPOrpaMMaM —
00pa3oBaTeIbHBIM MIPOTPaMMaM HayaJIbHOTO OOIIEro, OCHOBHOTO
00111eT0 ¥ CpEeHETO 00111eT0 00pa30BaAHUMY;

CII 2.4.3648-20 «CanutapHO-311IEMUOJIOTHYECKHE TPEOOBaAHUS K

OpraHu3alMsIM BOCIUTAHUS U O0OYUYEHHUsI, OTABIXA U 03I0POBIICHHUS
JETel U MOJIOJIEKI», YTBEP KICHHBIX TTOCTAHOBJICHUEM TJIABHOTO
caHuTapHoro Bpada ot 28.09.2020 Ne 28;
- CanlluH 1.2.3685-21 «I'urnennyeckre HOpMAaTUBBI U TPEOOBAHUS K
obecrieueHnto 0e30MacHOCTH U (W) O€3BPEAHOCTHU IS UeTIOBEKa
(bakTOpOB cpeqibl OOMTaHUS», YTBEPKICHHBIX TTOCTAHOBICHUEM
IJIABHOTO caHuTapHoro Bpaya ot 28.01.2021 Ne 2;

* KOHIIEMIUYU pa3BUTUA reorpaduyeckoro oopasoanus B Poccuiickoi
denepanyn, yTBEpKICHHOW pelieHueM KoJuleTui MUHIIPOCBEIICHHUS
ot 24.12.2018;

KOHIIETIIIMY pa3BUTHA Teorpadguueckoro oopa3zoBanus B Poccuiickoi
deneparnun, yTBEPKIACHHON pelIeHHEM KOJIeTHH MUHIPOCBEIICHUS
ot 24.12.2018;

* KOHIETIIIMH SKOJIOTHYECKOTO0 00pa30BaHUs B CUCTEME OOIIIEeTO
o0pa3zoBaHMS;

* yueOHOT0 IJIJaHa OCHOBHOTO 00111ero 00pa30BaHusl, yTBEPKIEHHOTO
npukazoM MAQOY Ilepesanosckoit COLI ot 29.08.2023 Ne213-O/];

* moJiokeHus o padoueit nporpamme MAOY Ilepeanosckoit COILLI
-denepanbHO paboyeil mporpaMMel 10 Y4eOHOMY MPEAMETY.



Pabouas nporpamMma opueHTHpPOBaHA HA IEJIEBbIE TPUOPUTETHI,
chopmynupoBaHHbIC B QeaepanbHOil pabouel mporpaMMe BOCIUTAHUS W B
paboueit nporpamme Boctiutanusgs MAOY Ilepeanosckoit COILI

Anrebpa sABIseTCS OJHMM U3 ONOPHBIX KYypCOB OCHOBHOTO OOIIEro
o0Opa3oBaHMs: OHAa 00ECTIeYnBAET N3YUCHHE IPYTUX JAUCHUIUIMH, KaK €CTeCTBEHHO-
HAy4YHOTO, TaK MU TyYMAHUTAPHOTO LHMKIOB, €€ OCBOCHHE HEOO0XOJUMO IS
MPOJI0JKEHUs 00pa30BaHus U B MOBCEIHEBHOM >ku3HU. Pa3zButue y oOyuaromuxcs
HAyYHBIX TPEJCTABICHUNA O TMPOUCXONKACHUM U CYIIHOCTU alredpandecKkux
abcTpakiuii, cnoco0e OTpaKeHHs] MaTEMAaTUYECKONM HAYKOW SIBIEHUN M IPOLIECCOB
B MPUPOJE U OOIIECTBE, POJU MATEMaTHYECKOTO MOJEIHPOBAHUS B HAYyYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
Y KaueCTB MBIIUICHUS, HEOOXOAUMBIX JJI aJanTallid B COBPEMEHHOM HU(PPOBOM
oOmecTtBe. M3ydeHue anreOpbl oOecleunMBaeT pa3BUTHE YMEHHs HaOJ01aTh,
CpaBHUBATb, HAXOIUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU JICUCTBUSI U BBIBOJBI,
dbopmynupoBath yrBepKaeHUs1. OcBoeHUE Kypca anreOpsl o0ecreuynBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS] OOYyYaloIIMXCA: OHU HCIOJB3YIOT JEAYKTHUBHBIE W
WHAYKTUBHBIE pacCyXIeHus, 00001eHne 1 KOHKPETH3aINIo, abcTparupoBaHue u
anajoruto. OOyueHwe  anreOpe  NpeANosiaraeT  3HAUYUTENIBHBIM  O0BEM
CaMOCTOSITEJIbHOM ~ JI€ATENbHOCTH OOYyYaIolUXCsl, I03TOMY CaMOCTOSITEIbHOE
pelIeHue 3a1a4 ABJISETCS peaan3aluen JesTeIbHOCTHOTO MPUHITUIIA O0YUECHHS.

B crpykrype mnporpammbl yueOHOro Kypca «Amnredpa» i OCHOBHOIO
o0miero o0pa3oBaHNs OCHOBHOE MECTO 3aHMUMAIOT COJEPKATEIbHO-METOUUYECKHIE
auHuU: «Yucaa u BBIUUCICHU», «ANTeOpandecKue BhIPAKEHUD», «YPAaBHCHHS U
HepaBeHCTBa», «DyHkimmy. Kaxkmas u3 3THUX coaepKaTeabHO-METOAUYECKUX
JVHUHA pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET U3YUCHUS Kypca, B3aUMOJICHCTBYS C
JpYyTUMHM ero JuHusIMU. B Xome wu3ydeHuss yd4eOHOro Kypca OOydaronuMmcs
MPUXOAUTCS JIOTUYECKU PACCYXKJIaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIM
s3bIK. B CBSI3M C 3THM B mporpamMmy ydeOHOro Kypca «Anredpa» BKIIOUYEHBI
HEKOTOpBbIE OCHOBBI JIOTMKH, IPEICTAaBICHHBIE BO BCEX OCHOBHBIX pa3jenax
MaTeMaTH4YECKOro oO0pa3oBaHUs M CIIOCOOCTBYIOIIME OBJIAJICHUIO O0YUYarOIIUMUCS
OCHOB  yHHUBEpPCAIBHOTO  MartemaTtudeckoro si3bika. CopepkarenbHOM U
CTPYKTYPHOUM OCOOEHHOCTBIO yueOHOTO Kypca «Anrebpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKTeED.

Copepxanne nuHMH «YHWCIa W BBIYUCICHUS» CIY)KUT OCHOBOW IS
JABHEUIIIETO M3y4YeHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYyYarOIIUXCs
JIOTUYECKOTO MBITUICHHS], (HOPMHUPOBAHUIO YMEHHUSI TIOJIb30BAThHCS alTOPUTMaMHU, a



Tak)Ke MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOJUMBIX I TIOBCETHEBHOM
XU3HU. Pa3BuTHE MOHATHA O YKCJIE HA YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMS
CBS3aHO C PAIMOHAJIHHBIMU W HPPALMOHATBHBIMU YHUCIAMH, (POPMHUPOBAHUEM
MPEACTABICHUM O JIEWCTBUTEIILHOM 4YHCIE. 3aBEpIICHUE OCBOCHHUS YHUCIOBOU
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

ConepxaHue IByX anreOpandecKkux JUHUN — « AreOpandecKue BhIpaKeHUs
U «YpaBHEHHS] U HEPAaBEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO Y OOYYAIOIIMXCS
MaTEeMaTUYEeCKOro armapara, HeOOXOAMMOTro JUisl pelIeHHs] 3aJad MaTEeMaTHKH,
CMEXHBIX TMPEAMETOB M IMPaKTUKO-OPUEHTHPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIA MaTepual TPYNIHUPYETCS BOKPYT
palroHaNbHBIX BBIpAKEHUIN. Anredpa JeMOHCTPUPYET 3HAaYCHHE MAaTEMaTHKU Kak
A3bIKa JJIS TIOCTPOCHMSI MAaTEMaTUYECKUX MOJENIel, OMUCaHUsl IMPOILIECCOB H
SABJICHMM peanbHOTO0 Mupa. B 3amaum oOydeHuss anredpe BXOIAT TakxKe
JTanbHEiIIee pa3BUTHE AJITOPUTMUYECKOTO  MBIIUICHUS, HEO0OXOJAUMOro, B
YaCTHOCTH, JJIA OCBOGHHUS Kypca HH()OPMATHKH, W OBJAJCHHUE HAaBBIKAMH
JeAYKTUBHBIX paccyxkaeHuil. [IpeoOpa3zoBanue CUMBOIBHBIX (POPM CHOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxanue GyHKIIMOHATBHO-TPpa(PUUECKON JIMHUM HAIICJIICHO Ha MOJy4YeHUE
OOyYaroNIMMUCS 3HaHUW O (PYHKIMSAX Kak Ba)KHEHIIEH MaTeMaTH4eCKOW MOJeNd
JUTSL ONTMCAHUS M UCCIICIOBAHUSI pa3HOOOPA3HBIX MPOLIECCOB U SABJICHUM B IPUPOJIE
u obmiectBe. M3yueHune maTepuasia CHOCOOCTBYET Pa3BUTHIO Yy OOyYarOIIHUXCA
YMEHHsI UCTIOIh30BaTh PA3IUNYHBIC BHIPA3UTEIbHBIE CPEACTBA S3bIKa MAaTEMaTUKU —
CJIOBECHBIC, CHMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIAI B (HOPMHUPOBAHHE
MPEICTABICHUMA O POJIM MAaTEeMAaTHUKU B PA3BUTHH [IUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY TutaHy B /-9 Kjaccax wu3y4yaercs y4deOHBbINH Kypc
«Anre0Opa», KOTOpPbII BKJIIOYAET CIEAYIOIINE OCHOBHBIE PA3AENbl COJEPKAHMUS:
«Yncna W BBIUUCICHHUS», «ANTeOpanuecKkue BBIPAKEHUS», «YpaBHEHUS U
HEpaBEHCTBA», « DYHKIIHI.

Ha usyuenue yuebHoro kypca «Anredpa» orsogautcs 306 yacoB: B 7 kiacce
— 102 4aca (3 ygaca B Henento), B 8 kinacce — 102 gaca (3 yaca B Henelnwo), B 9
kiacce — 102 yaca (3 yaca B Hefieui0).



COAEPKXAHUE OBYYEHUSA
7 KIIACC

Yuciaa 1 BIYUCTICHUSA

JlpoOu OOBIKHOBEHHBIE M NIECATUYHBIC, TEPEeX0]] OT OAHOW (HOpPMBI 3amucu
npobeit k gpyroil. IloHaTwe palMOHAaIBLHOTO 4YHCA, 3aluCh, CpPaBHEHUE,
yOOPSAJOYMBAHUE  pAlMOHANBHBIX 4uceld. ApudmMerndeckue JEHUCTBUS C
palMOHAIBHBIMYA YHMCiIamMu. PelieHue 3agad U3 peanbHON MPAKTUKHA HA 4acTH, HA
JIpOoOH.

CreneHb ¢ HaTypaJgbHBIM TOKa3aTelieM: OIpeleeHne, MpeoOpa3oBaHKe
BBIPQXEHUI HAa OCHOBE OIpEAETCHHS, 3auch OonbluX uncen. [IponeHTsl, 3anuch
IPOLIEHTOB B BUJE poOU U JpoOU B BHUJAE MPOIEHTOB. Tpu OCHOBHBIE 3a/1a4d Ha
IIPOLICHTBI, PELLICHNE 3a1a4 U3 PEaIbHOM IIPAKTUKHU.

[IpumeHeHne TPU3HAKOB  JEIUMOCTH, PA3JO0KEHUE Ha  MHOXKHUTEIH
HATypaJbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTH, B TOM  4YHCle @psMas u  oOpaTHas
MIPOMOPIUOHAIBHOCTH.

AJire0OpanvecKkue BbIPpaKeHU s

IlepemeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAXKECHUS C NEPEMEHHOM. JlomycTuMble
3HA4YEHUS NepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEXKAY BEIUUMHAMH B BUJC
dbopmybl. Beraucnenus no ¢popmynam. [IpeoOpazoBanre OyKBEHHBIX BBIPAKEHU,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, MpaBuia NpeoOpa3oBaHUS CYMM U
IIPOM3BENICHUH, PaBUIa PACKPBITUS CKOOOK U MPUBEIEHUS OJOOHBIX ClIaraeéMblX.

CBOMCTBA CTENEHU C HATYPAJIbHBIM MOKA3aTEIIEM.

OpnHounensl 1 MHOrouseHsl. CreneHb MHOrousnaeHa. CiokeHHe, BbIYUTaHUE,
YMHOXXEHHE MHOTOWICHOB. MOOpMyJbl COKpPAIEHHOIO YMHOXEHHS: KBaapar
CyMMBbl M KBajpaT pasHocTu. PopMmysia pa3HOCTH KBaApaTtoB. PasioxeHune
MHOI'OYJICHOB Ha MHOKUTEJIHN.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YypaBHEHUs, MpaBuia MpeoOpa3oBaHMsl YpaBHEHMUS,
PAaBHOCHJIBHOCTb YPaBHEHUM.

JIuHenHOe ypaBHEHHE C OIHOW MEPEMEHHOM, YHUCIO KOPHEH JIMHEHHOIO
YPaBHEHMS, pELICHHE JIMHEWHBIX ypaBHEHHU. COCTaBI€HHE YPAaBHEHUH IO
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneiliHOe ypaBHEHHE C ABYMsS MEPEMEHHBIMH U ero rpadpuk. Cuctema IByX
JVMHEMHBIX YPAaBHEHUW C JBYMs MEpEMEHHbIMU. PemeHune cucreM ypaBHEHHUM
CrocOOOM TMOACTaHOBKHU. IIpuMepbl pelieHus TEKCTOBBIX 3a/lad C IMOMOIIbIO
CHUCTEM YpaBHEHUU.

DyHKIUU



Koopaunara Touku Ha npsimou. UncinoBsle IpoMeXXyTKU. PaccTrosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpsimoyronbHast cucrema koopaunat, ocu OX u Oy. Alcuucca U opauHaTa
TOUYKH Ha KOOPJAWHATHOU mockocTu. [IpumMeps! rpadukoB, 3a1aHHBIX GOpMyTamMH.
Urenune rpadukoB peanbHbIX 3aBUcHMOcTed. Ilonstue dyukmuu. I['padux
dbynkuuu. CroiicTBa pynkuuii. Jluneitnas ¢pynkuusd, e€ rpaduk. I'paduk dyHKIMN
y = [x|. I'paduueckoe perieHne JIUHEHHBIX YpaBHEHUW W CHCTEM JIMHEHHBIX
YpaBHEHUM.

8 KJIACC

Yuciaa 1 BBIYUCTICHUSA

KBagpatueiii kopeHb u3 uwucia. [loHsitue 00 uUppalMOHAIBHOM YHCIE.
Jecsatuunbie TpUOIMKEHUST UppalMOHAIBHBIX yucen. CBoiicTBa apuMeTUYECKUX
KBaJpaTHBIX KOPHEN U X MPUMEHEHUE K MPEe0OPA30BAHUIO YUCIOBBIX BhIpAKEHUN
Y BBIUMCJIEHUSM. J|eCTBUTENIBHBIE YUCTIA.

Crenenb ¢ LENbIM MOKa3aTesieM U €€ cBorcTBa. CTaHIapTHAS 3alMCh YKCIA.

AnreOpandeckue BhIpaKeHUSIAJIredpandyeckue BbIpasKeHUs

KBampaTHpii  TpE€XuneH, pas3joKeHUE KBAAPATHOTO  TpEXWIEHAa Ha
MHOXHUTEJH.

Anrebpanudeckas J1podb. OCHOBHOE CBOMCTBO alreOpandeckor JapoOwu.
CnoxxeHue, BBIYMTAHHE, YMHOXXEHHE, JCJIeHHE anreOpandeckux JpoOei.
PannonanbpHbIe BRIpaXXEHHS U UX ITpeoOpa3oBaHue.

YpaBHEHUS U HEPABEHCTBAY PABHEHUA U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (QopMmyla KOpHEH KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Pemienne ypaBHEeHHH, CBOIAIIMXCS K JIMHEWHBIM U KBaJIpPaTHBIM.
[Ipocreiinme qpoOHO-paIMOHAIBHBIC YPABHEHHUS.

I'paduueckas uaTEpHpeTanysi ypaBHEHUA C IBYMsI TIEPEMEHHBIMU M CHCTEM
JUHEWHBIX YpaBHEHHWW C JBYMS IIepeMEHHbIMHU. lIpumepsl pemieHus cucrem
HEJIMHEUHBIX YPABHEHUM C IByMS IEPEMEHHBIMHU.

Petienne TeKCTOBBIX 337124 anreOpandecKuM CIIoCOOOM.

HucnoBble HEPABEHCTBA U UX CBOKWCTBA. HEpaBEHCTBO C OHON MEPEMEHHOM.
PaBHOCWIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OAHOM IEPEMEHHOM.
CucTeMbl JIMHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

OyHKIMNDYHKIAU

[lonstne ¢ynkuu. OOnacTh ONpeneneHUus] W MHOXKECTBO 3HAYEHHM
dbynakuun. CriocoOb! 3a1anus PyHKITUH.

I'padux pynkiuu. Urenue cporictB ¢pyHkmmu 1o e€ rpaduky. [Ipumepsr
rpadukoB GYHKINMA, OTPAKAIOMINUX PEeATbHBIE MPOIECCHI.



OyHKIMM, OINMUCHIBAIOIIMNE TPSIMYI0O U OOpaTHYH MPOMOPIIMOHAIBHEIC
3aBHCHMOCTH, HX rpaduku. OyHkumn y = x2, y = x3, y = \x, y=|x|. ['paduueckoe
pEIICHUE YPABHEHUN U CUCTEM YPABHECHUM.

9 KJIACC

Yuciia M BBIYUCICHUSA

PannoHanpHbple yuciaa, UPpALMOHAIBHBIE YUCIa, KOHEYHbIE U OECKOHEYHBIE
JEeCATUYHBIE APoOH. MHOXECTBO AEHCTBUTENBHBIX YNCEN, JEHCTBUTEIbHBIE YUCIIA
KaKk OECKOHEUHbIE JeCATUYHBIE IpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEK]Iy MHOKECTBOM JICUCTBUTEIBHBIX YACENI U KOOPAUHATHOM MPSMOM.

CpaBHeHHE [IEHCTBUTENBHBIX 4YHCeN, apudmernyeckue ACUCTBHS C
JEWCTBUTEILHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKPYXKAIOUIETO MHpa, JJIUTENBHOCTh HPOIIECCOB B
OKpPY’KaroIeM MHUpE.

[TpuOnmxE€HHOE 3HaUEHUE BEJIMYMHBI, TOYHOCTH NpUOIMKeHus. OKpyrieHue
yucen. [[puknaka u oneHka pe3yJibTaTOB BEIYUCICHUN.

YpaBHeHMs U HEPABEHCTBA

JIuneliHOe ypaBHEeHHME. PelieHne ypaBHEHUH, CBOISIIMXCS K JIMHEWMHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOAAIIMXCA K KBAIpPaTHBIM.
buksanpatHoe ypaBHeHue. [Ipumepsl pemieHusi ypaBHEHUN TPETbEN U YETBEPTOU
CTEIICHEN Pa3JI0KEHUEM Ha MHOKUTEIIH.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHMH. PemieHue TEKCTOBBIX 3adad
anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU U €ro rpaduk. PerieHue cuctem IBYX
JIMHEVHBIX YPAaBHEHUHU C ABYMsI IEPEMEHHBIMU. PellieHne cucTteM IByX ypaBHEHUN,
OJIHO W3 KOTOpbIX JIMHEHHOE, a Jpyroe — BTOpoil creneHu. I'paduyeckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3aJa4 anreOpanueckuM CIIOCOOOM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne nMHENHBIX HEPABEHCTB C OJHOM IEpEMEHHOW. PemeHue cucrem
JVMHEMHBIX HEPABEHCTB C OJIHOW IMepemMeHHOW. KBagpaTHble HepaBEeHCTBA.
['padrueckas wHTEpHpeTanyss HEPABEHCTB W CHUCTEM HEPABEHCTB C JByMs
MIEPEMEHHBIMHU.

OyHKIMNDPYHKIMH

KBagparuunas ¢ynkuus, e€ rpapuk u cpoiictBa. [lapabona, KOOpaAUHATHI
BEPUIMHBI 1apadOoJIbl, 0Cb CUMMETPHUH MMAPAOOJIBI.

Ipaduxu dyuxumit: y = kx, y=kx + b, y=k/x, y =x3, y =Vx, y = |x| ,  ux
CBOMCTBA.



HucnoBble  mocieaoBaTeIbHOCTUUHCIOBBIE  MOCIEA0BATEIbHOCTH U
Nporpeccuu

[ToHnsTrie 4YKCIIOBOW MOCIEAOBATEILHOCTU. 3aJaHuE IOCJIEeI0BaTEIbHOCTH
PEKyppEeHTHOH (popMyIoit u GopMyIoi N-To YiieHa.

Apudmernueckas U reoMmerpuueckas mnporpeccur. PopMynbl N-ro yieHa
apu(pMETUIECKON 1 TeOMETPUUECKON MPOTrpecCuii, CyMMbI IEPBBIX N YJICHOB.

N3obpaxkeHrne uneHOB apuMETHYECKOM W TEOMETPHUECKON Mporpeccuit
TOYKaMU Ha KOOPJAWHATHOM IUIOCKOCTH. JIMHEWHBIA M SKCIIOHEHUHUAJIBHBIA POCT.
CnosxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yabTaTbl OCBOCHUS TNIPOrpaMMbl y4eOHOTO Kypca
«Anredpa» XapakTepUu3yroTCs:

1) maTpuoTHYECKOEe BOCIIUTAHUE:

IPOSIBJICHUEM MHTEpeca K TMPOLNUIOMY M  HACTOSALIIEMY POCCHUHCKOU
MaTE€MaTUKH, UEHHOCTHbIM OTHOLIEHWEM K JIOCTHKEHUSM  POCCHUHCKHX
MaTeMaTUKOB U POCCUHCKOM MAaTeMaTHYECKOW IIKOJbI, K HCIOJb30BAHUIO 3THX
JIOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaKIaHCKOe H TYXOBHO-HPABCTBEHHOE BOCIMTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO 00SI3aHHOCTEN TpaXkIaHUHA U pealu3aluu €ro
npaB, TNPEJICTABICHUEM O MATEMaTUYECKUX OCHOBaX (PYHKIIMOHMPOBAHUSA
pa3NUYHBIX CTPYKTYp, SABJIEHUHN, NPOUEAYP IpakJIaHCKOro odiiecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXIECHUIO ATHUECKUX MPOOJIEM, CBI3aHHBIX
C MPaKTUYECKUM IPUMEHEHUEM JIOCTMKEHHM HAyKH, OCO3HAHHMEM BaKHOCTHU
MOPAJIBHO-3THYECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIMTAHME:

YCTAaHOBKOM Ha aKTHBHOE Yy4YacTHE€ B PEIICHWHU NPAKTUYECKUX 3a]ad
MaTeMaTUYECKOW HAMpPABICHHOCTH, OCO3HAHUWEM BAXHOCTH MAaTEMAaTHYECKOIO
oOpa3oBaHUs Ha TPOTSHKEHUM BCEHM >KU3HU JJIsl YCIENMIHOW TpodeccruoHambHOM
NEATEIbHOCTH U Pa3BUTUEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
MOCTPOEHUEM MHIUBUIyAIbHOW TPAEKTOPUHU 00pa30BaHUs U )KM3HEHHBIX IIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 00IIECTBEHHBIX NOTPEOHOCTEH;

4) 3cTeTHYEeCKOe BOCIIUTAHME:

CHOCOOHOCTBIO K OSMOIMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPUSATHUIO
MaTE€MaTUYECKUX OOBEKTOB, 3aJay, PEUICHUH, PACCYXKIACHUH, YMEHHIO BHJIETb
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOTO NMO3HAHHUS:

OpUEHTallMEeld B JIEATEIIbBHOCTM HA COBPEMEHHYIO CHCTEMY HAYYHBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOlIecTBa, MOHMMAHMEM MATEMAaTHUYECKOW HayKu Kak cdepbl 4YeloBeuecKou
JEATEeIIbHOCTH, JTANOB €€ Pa3BUTUS W 3HAUMMOCTH JJISI Pa3BUTHS LUBUJIU3ALINH,
OBJIJICHUEM SI3BIKOM MATE€MAaTHUKH M MAaTEeMaTUYECKOW KyJIbTYypOW KaK CpPeACTBOM
NMO3HAHUS MHpA, OBJIAJICHUEM MPOCTEUIIMMH HaBBIKAMHU HCCIEI0BATEIbCKON
JESITENIbHOCTH;



6) ¢usuueckoe BocnuTaHue, (PopMHPOBAHHE KYJBTYPbI 310POBbSI H
IMOLMOHAJIBHOIO 0J1ATONOY IS :

TOTOBHOCTBIO TPUMEHATH MAaTEMaTUYECKUE 3HAHHMS B HHTEPECaX CBOEIO
3I0pOBbsl, BENEHHS  3740pOBOro  oOpa3a KM3HU  (3J0pOBOE  IHTAHHE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHM U OTAbIXa, peryisipHas ¢uzndeckas
aKTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HaBbIKa peJIECKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OMIMOKY U TAKOTO )K€ MpaBa JIPYroro YeI0BeKa;

7) 3K0JI0THYECKOe BOCTIUTAHUE:

OpHUEHTAlMEN Ha MPUMEHEHUE MAaTEeMaTUYECKNX 3HAHUW ISl PEIICHUS 3a/1a4
B 00JIACTH COXPaHHOCTH OKPYKaIOIIeH cpejbl, IUIAHUPOBAHUSA IOCTYNKOB H
OLICHKM WX BO3MOJKHBIX IIOCJIEICTBUI Il OKPYXAIOWIEH Cpeabl, OCO3HAHUEM
rJI00abHOTO XapaKTepa IKOJOTUIECKUX MPOOJIeM U MyTel UX PeIleHuUs;

8) aganTanusi K M3MEHSIIOIHMCS YCJOBHSIM COIMAJIbHOI W MPUPOTHOI
cpenbl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUTbCA Yy APYIHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESATENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOAMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHW, B TOM YHCIE
(bopMyIupoOBaTh UJIEU, OHITHS, TUTIOTE3bl 00 OOBEKTAX U SIBJCHUIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTb Je(QUUUTHl COOCTBEHHBIX 3HAaHUU W
KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTyallMl0, BOCIPUHUMATH
CTPECCOBYIO CUTYyallMI0 KakK BbBI30B, TPEOYIOUIMII KOHTpMEpP, KOPPEKTUPOBATH
OpPUHUMAeMble peIleHUuss U AEUCTBUS, (HOPMYyIUPOBATH M OLICHUBATh PUCKU U

MOCJIENICTBUS, POPMUPOBATH OIIBIT.
METANPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/ibHBIE YHHBEPCAJIbHBbIE YUeOHbIE 1eHCTBUSA

ba3oBble 1ornyeckue aefcTBu:

e BBIBILITh U XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKK MATEMAaTHYECKUX
OOBEKTOB, TMOHATUN, OTHOIICHUW MEXIy MNOHATUSMHU, (POPMYIUPOBATH
ONpENeNeHUs]  TMOHATUW, YCTAHABIMBATh CYIIECTBEHHBIM  IMpU3HAK
KJ1accu(UKaluy, OCHOBAaHUS JUIsi OOOOLIEHUS M CpPAaBHEHMS, KPUTEPUU
IIPOBOJMMOI0 aHAJIN3a;

e BOCIpPUHUMATH, (OPMYIUPOBATH U  MPEOOPa3OBBIBATH  CYXKACHMUS:
yTBEpAUTENIbHbIE W OTpULIATEIbHbIC, €IUHUYHbIC, YacTHbIE U 0O0IIue,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTEMATHYECKHUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopeurss B (akTax, MaHHBIX, HAOTIOACHUSX W YTBEPKICHUSX,
npeajiaraTh ~ KpUTEpPUM Ui BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH U
MIPOTUBOPEYMH;

JienaTh BBIBOABI C HCIIOJB30BAHWEM 3aKOHOB JIOTHMKHU, JEIYKTUBHBIX WU
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
pa30upaTh T0OKa3aTeIbCTBA MATEMATHYECKUX YTBEPKICHUN (TIPSIMBIC U OT
MPOTUBHOTO), TMPOBOAWTH CAMOCTOSITEIbHO HECIOXHBIC JT0Ka3aTeIbCTBA
MaTeMaThyeckux (akToB, BBICTpaWBaTh APTYMEHTAILMIO, TPUBOJIUTH
pUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaATh CIOCOO pelIeHus y4eOHOM 3ajaud (CpaBHUBATh HECKOJBKO
BAPUAHTOB pEIICHUs, BBHIOMpATh HauboJee NOAXOMAUUMNA C Y4ETOM
CaMOCTOSATEILHO BBIJICJICHHBIX KPUTCPHUEB).

Bba3oBnle ucciaenoBarTebCKue 1eMCTBYA.

MCIIOJIB30BaTh BOIMPOCHI KaK HCCIIEIOBATEIbCKUM MHCTPYMEHT MO3HAHUS,
(bopMyaMpoBaTh BONPOCHI, (UKCUPYIOLIKME MPOTUBOpEUUE, MpodIemMy,
CaMOCTOSITEJIbHO yCTaHABJIMBaTh HCKOMOE U JaHHOE, (OPMUPOBATH
TUIOTE3Y, apTYMEHTHPOBATh CBOIO MO3UIINI0, MHEHHUE;

MPOBOJAUTL MO CaMOCTOSITEIbHO COCTABJICHHOMY IUIaHY HECJIOXKHBIN
DKCIIEPUMEHT,  HEOOJIbIIOE  HCCIEJOBAaHUE IO  YCTAaHOBJICHHUIO
OCOOEHHOCTEM MaTeMaTU4ecKoro oOOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXKTy COOO0M;

CaMOCTOSITeNIbHO (OPMYJIUPOBATH O0OOIIEHUSI U BBIBOJABI M0 pPe3yjIbTaTaM
MPOBENEHHOTO HAOIIO/ICHUS, WMCCIEIOBaHUS, OIICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TMPOIIECCa, a TaKXKE BBIJIBUTATh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ undgopmanueii:

BBISIBJISITH HEJOCTATOUYHOCTh WU H30BITOYHOCTh HMH(POpPMAILUH, JaHHBIX,
HEOOXOAMMBIX JJIs PEIICHUS 3a1a4H;

BbIOUpaTh, aHAIU3UPOBATh, CUCTEMATU3UPOBATH U HUHTEPIPETUPOBATH
UHGOPMAIMIO Pa3IMUHBIX BUAOB U (POPM IpEICTaBICHMUS;

BbIOMpaTh (GOpMy MpeACTaBICHUS HMHPOPMALUU U HWIUIIOCTPUPOBATH
peliaemMble 3aadyd  CXeMaMH, JuarpaMMaMH, WHOM rpadukod U HX
KOMOWHAIUSIMU;

OLICHWBATh HAAEKHOCTh WMH(GOPMALKUU TO KPUTEPUAM, NPEIIOKEHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTENIHHO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBHUS:



BOCIIPUHUMATh W (OPMYIHPOBATH CYXJICHHS B COOTBETCTBUHU C
YCIIOBUSIMHU U TICJISIMH OOITICHUS, SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX U MUCHBMEHHBIX TEKCTaX, J1aBaTh MOSCHEHUS IO
XOJly pelIeHus 3a/1a4yi, KOMMEHTUPOBATH MOJTYYEHHBIN pe3ysIbTaT;

B X0J1€ 00CYK/JIeHHUs 3a7aBaTh BOIPOCHI 10 CYIIECTBY 00CYX IAEMOIl TEMBI,
poOJIeMbl, perraeMoi 3aj1auu, BHICKa3bIBaTh UACH, HAIICJICHHBIC HAa TIOUCK
pEIICHMs, COIMOCTAaBIATh CBOM CYXICHUS C CYXICHHSIMH JPYTHX
YYaCTHUKOB JHAora, OOHAPYKWBATh Pa3IMude W CXOJACTBO TO3UITHH, B
KOppEeKTHOU GopMme hopMyIupoBaTh pa3HOTIacHs, CBOM BO3PAKEHHUS,;
NPEACTaBIATh  Pe3yJbTaThl  pEHIeHUs  3aJadd,  SKCIIEPUMEHTA,
UCCJIEIOBAHUSI,  TNPOEKTa,  CaMOCTOSTENbHO  BBIOMpaTh  (popmar
BBICTYIUICHUS C YYETOM 3aJ1ay NPE3EHTAIMU U OCOOCHHOCTEN ayAUTOPUH;
MOHMMATh W HWCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUIYyAIBHOW paOOThl TIPH PEmIeHUH YYeOHBIX MaTEeMaTHICCKUX
3ajay;

MPUHUMATh 1€ COBMECTHOM NIEATENTbHOCTH, MIAHUPOBATh OPraHU3AIIUIO
COBMECTHOM pabOThl, pachpeneisiTh BUIbI padoT, JOroBapUBaThCA,
00CyXaTh TIPOIIECC U Pe3yybTaT pabOThl, 0000IIaTh MHEHUSI HECKOIBKHUX
JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTsl (oOcyxaeHus, oOMeH
MHEHHUSMH, MO3TOBBIE IITYPMbl M JPYTHUE), BBIMIOJHITH CBOIO YacTh
paboTHI U KOOPIUHUPOBATH CBOU JICHCTBUS C IPYTUMH YICHAMU KOMAaHIbI,
OIICHMBATh KA4E€CTBO CBOETO BKJaJa B OOIIUI MPOIYKT MO KPUTEPHSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHUSI.

PeryasiTuBHbIC YHHBEpPCAJIbHbIC Y4eOHbIC 1CHCTBUA
Camoopranmzanms:

CaMOCTOSITEJIbHO COCTABJIAThH IJIaH, AJITOPUTM PEIICHUs 3a7adyu (UJId €ro
4acTh), BBIOMpATH CIOCOO pEIICHUs C YYETOM HMEIOUIUXCS PECYpPCOB H
COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUpPOBATh M KOPPEKTUPOBATH
BapUAHTHI PEIICHUN C Y4ETOM HOBOW MH(MOpMAITUH.

CﬂMOKOHTpOJIb, AMOIUOHAJIbHbIN MHTEJJIEKT:

BJIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTpOJIS —IIporecca u
pe3yJibTaTa pelICHUsI MAaTEMATHYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH IPHU PEIICHUU
3a7a4i, BHOCUTHb KOPPEKTHBBI B [IESITEIbHOCTh HAa OCHOBE HOBBIX
00CTOATENIHCTB, HAWIEHHBIX OIMIMOOK, BBISIBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATa ACATEIBHOCTU IMOCTABICHHOW LIEJIH
U YCJIOBHSIM, OOBSICHATh MPUUYUHBI JOCTHKCHUS WM HEJOCTIDKCHUS 11EJIH,
HAXOJIUTh OIMUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koHny oOyueHuss B 7 Kjacce 0O0yd4aroIMiicsl MOIY4MT CJIEAYIOLIUE
IIPEIMETHBIE PE3YJIBTATHI:

Yuciia v BIYUCICHUS

BbinonHATe, coderas yCTHbIE M INMUCBMEHHBbIE NPUEMBI, apU(PMETHUECKHUE
JEUCTBHUS C PAllMOHAIBHBIMU YUCIIAMH.

HaxoauTs 3Ha4YeHHs] YHMCIOBBIX BBIPAKCHHM, MPUMEHATH Pa3HOOOpa3HbIC
CHOCOObI U MPUEMBI BBIYHUCIICHUS 3HAUEHUN IPOOHBIX BBIPAKEHUH, COJEPIKAIIUX
OOBIKHOBEHHBIE U JIECTUYHBIE TPOOH.

[lepexonuth OoT 0onHON (POPMBI 3aMUCH YUCEN K Apyrod (mpeoOpa3oBHIBAThH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECITHUYHYIO, B
YAaCTHOCTU B O€CKOHEUHYIO JECATUYHYIO IPOOB).

CpaBHMBATh U yNOPAAOYNBATH PALlOHAIBHBIEC YUCIIA.

OKpyTasaTh yucna.

BBINONHATS TPUKUIKY U OLEHKY pe3yJIbTaTa BHIYMCICHHM, OLIEHKY 3HAaUYEHU I
YUCJIOBBIX BBIPAXKEHUH. BBINOMHATHE AEHCTBUSA CO CTENEHSIMHU C HATYpaJbHBIMU
MOKA3aTEeISIMH.

[IpuMeHATh  NpPU3HAKKM  JCIUMOCTH,  PA3JO0KEHHWE HAa  MHOXHUTENIN
HATypaJIbHBIX YUCEIL.

PemaTte MpakTUKO-OPHUEHTHPOBAHHBIE 3aJayM, CBS3aHHBIE C OTHOLIEHUEM
BEJIMYMH, MPONOPUMOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMH, WHTEPHPETUPOBATH
pe3yNbTaThl pEIIEHUs 3a4a4 ¢ YYETOM OTPaHUYECHMI, CBA3AHHBIX CO CBOMCTBaMU
paccMaTpUBaEMbIX 0ObEKTOB.

AJire0OpanvecKue BbIPAKEeHHU S

Hcnonp3oBath anreOpanyeckyr0 TEPMHUHOJIOTHIO U CHUMBOJIMKY, MPUMEHSThH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

HaxonuTth 3HaueHHss OyKBEHHBIX BBIDRXKEHUN IPH 3aJaHHBIX 3HAYCHMSIX
NIEPEMEHHBIX.

BoeinonHsATh  mpeoOpa3oBaHUsT  LEJIOr0  BBIPAXKEHHWS B MHOTOWIEH
MPUBEACHUEM NOJIOOHBIX CIIATa€MbIX, PACKPBITHEM CKOOOK.

BBINIONHATE YyMHOKEHHME OJHOWIEHa Ha MHOTOWIEH M MHOIOYWIEHa Ha
MHOTOYJICH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcCylIecTBIIATh PA3JIOKEHUE MHOIOYWIEHOB HAa MHOXHUTEIA C MOMOUIBIO
BBIHECEHUSI 32 CKOOKM OOIINEero MHOXUTENs, TPYHNIUPOBKH CIAraembix,
npuMeHeHus: (OpMyJ COKPAIIEHHOTO YMHOKEHUS.

[TpumensTh npeoOpa3zoBaHUsI MHOTOUJICHOB ISl PELLEHUS PA3IMYHBIX 3a]1a4
U3 MAaTEMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHKHU.

Hcnonbp30BaTh CBOMCTBA CTENEHENM C HATypaJbHBIMU IOKa3aTENsAMU IS
npeoOpa3oBaHUsl BRIPAKCHUIA.



YpaBHeHMs U HEPABEHCTBA

Pemars nMHENHBIE ypaBHEHHs C OJHOM IEPEMEHHOM, NPUMEHSA NpaBUia
nepexoaa OT UCXOJHOIO YPAaBHEHHs K PaBHOCWIIBHOMY eMy. IIpoBepsTh, siBisieTcs
JIM YHUCIIO KOPHEM YPABHEHUS.

[TpumensTh rpaduuecKkre METObI IPU PELICHUH JIUHEWHBIX YPABHEHUM U UX
CUCTEM.

[lonGupats mpuMepsbl Map YHUCEN, SIBISIOMIMXCS PEIICHUEM JIMHEHHOTO
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CrpouTh B KOOPAMHATHOM IUIOCKOCTH TpaUK JIMHEMHOIO YpaBHEHHUS C
JIBYMsI TEPEMEHHBIMH, IMOJIb3YSACh TIpauKOM, MPUBOJIUTH IMPUMEPHI PEIICHUS
YPaBHEHHUSI.

Pemate cuctemsl IByX JTMHEHHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTaBisAiTh M pellaTh JIMHEMHOE YpaBHEHUE WJIA CHUCTEMY JIMHEHHBIX
YPaBHEHUH 1O YCJIOBHUIO 33Ja4d, HWHTEPOPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥ NIOJIy4ECHHBIN Pe3yJIbTar.

DYyHKUMHA

N300paxaTh Ha KOOPAMHATHOW MPSMON TOYKH, COOTBETCTBYIOIIKE 3aJaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, NHTEPBAJIbl, 3alIUChIBATh YHCIIOBBIE IPOMEKYTKH HA
aJreOpanvyeckoM s3bIKeE.

OTtMeuaTh B KOOPAMHATHOM IIOCKOCTH TOYKM MO 33JaHHBIM KOOpPJHMHATaM,
CTpOUTh rpadpuky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIHUH Y = [X|.

OnuceiBaTh € MOMOIIbIO (YHKIMA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMS, PACCTOSHHUE, LIEHA, KOJWUYECTBO, CTOWMOCTD,
MPOU3BOUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonuthb 3HaueHre (yHKLIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduueckuii crnocod MpeACTaBICHUS U aHajdu3a WHQOpMAIlUH,
U3BJIEKAaTh U UHTEPIPETUPOBATH MHPOPMALIHIO U3 TPapUKOB PeasIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xonmy oOyuenus B 8 KkJjacce o0Oy4aromuics TMOJYYUT CIEAYIOIINE
NPEIMETHBIE PE3YJIbTATHI:

Yucsia 1 BbIYUCTICHUSA

Hcnonb3oBaTh HayalbHbIE MPEACTABICHUS O MHOMXECTBE JEHCTBUTEIBHBIX
YuCeJ JUIsl CPABHEHUSI, OKPYTJICHUSI U BBIUMCIECHUHN, N300paxaTh 1€MCTBUTEIIbHbBIC
YHCJIAa TOYKAMH Ha KOOPJAWHATHOM MPSAMOM.

[IpumensTh TOHATHE apU(METUUYECKOTO KBAJIPATHOIO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHM, UCIOJB3Ys MPH HEOOXOIUMOCTH KalbKYJSTOP, BBIOJHATDH
npeoOpa3oBaHus BBIPAKEHUN, COJEPKAIIUX KBAJAPATHbIE KOPHU, HCHOIb3YS
CBOMCTBA KOPHEH.



Hcnonp30Bath 3amucu OONBIIMX M MaJbIX YHACEN C MOMOIIBIO JECATUYHBIX
npoOeit u creneneit yucna 10.

AJsireOpandecKue BbIPAKEHUS

[IpuMeHATh MOHATHE CTENEHHM C UENbIM [OKa3aTejeM, BBIMNOJIHATD
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTeseM.

BBITTONMHATE TOXIIECTBEHHBIC MPEOOpPa30BaHUSA PAIlMOHAIBHBIX BBIPAKECHUN
Ha OCHOBE MPaBWJI ACHUCTBUH HAJ MHOTOYJICHAMH U aNreOpandecKuMH APOOSIMHU.

PacknanpiBaTh KBaJipaTHBIN TPEXUIICH HA MHOKUTEIH.

[IpumeHnsTh Mpeodpa3oBaHus BEIPAXKEHUM JIs1 pEeUICHUST Pa3IMYHbIX 3a/1ay U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHMS U HEPABEHCTBA

Pemiats nMHEHBIE, KBAaJIpaTHbIC YPAaBHEHUSI M PAlMOHAIBHBIC YpPaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI IByX YPABHEHUM C IByMs IEPEMEHHBIMH.

[IpoBOAUTH MpOCTENIINE UCCIIEIOBAHUS YPABHEHU U CUCTEM YpPaBHEHUM, B
TOM YHCJIE C IPUMEHEHUEM TpaduuecKux MmpeacTaBieHnil (yCTaHABIMBATh, UMEET
JU YpaBHEHUE WIM CHUCTEMa YPAaBHCHUW PEIICHUS, €CJIM UMEET, TO CKOJIbKO, U
npouee).

ITepexoauTh OT CIOBECHOU (POPMYIHUPOBKH 3aJauM K €€ anreOpandeckoi
MOJAEIA C TIOMOIIBID COCTaBIICHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHHIA,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a]1a4yl MOJIYYEHHBIN pe3yybTarT.

[IpuMeHsSITH CBOWCTBA YMCIIOBBIX HEPABEHCTB JJiIi CpPaBHEHUS, OIICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM M MX CHCTEMBI, JaBAaTh
rpauyuecKkyr0 WLTIOCTPAIMI0 MHOMKECTBAa PEUICHUITHEPABEHCTBA, CHCTEMBbI

HEPABEHCTB.

DOYyHKIUA

[TorHumMaTh ¥ UCMOIB30BaTh (PYHKIIMOHAIBHBIC TOHSATUS U SI3bIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAUCHUS), OMNpENesaTh 3HAUCHUE (PYHKIMHU IO 3HAYCHUIO
aprymMeHTa, OlpeaeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Ctpouth rpaguku 2IeMEeHTapHbIX (QYHKIIMA BUA:

y=kix,y=x2,y=x3y =[x, y = VX, OIMCBHIBaTb CBOWCTBA YHCIIOBON
bynkuu 1o e€ rpaduxy.

K xonmy oOyueHus B 9 KJjacce OOy4arolmuMicsA TMOJYYUT CICAYIONINE

MpPEAMETHBIE PE3YIbTATHI:

Yucia 1 BBIYUCICHUS

CpaBHUBaTh W YHOPSAOYMBATH PaAlMOHAIBHBIE M HpPpallMOHAJIbHBIC YHUCIA.

Beimonuare apudMeTnueckue JEWCTBUS € palMOHAIBHBIMU YHCIIAMU,

couyeTras YCTHbIE U TUCbMEHHBIC TMPUEMBI, BBITIOJHATH BBIYUCICHUS C
UpparuoHaIbHBIMU YUCIaMHU.



Haxonute 3HaueHWst cTeneHen ¢ LENbIMUA MOKA3aTesIMA W KOPHEH,
BBIYUCIISITh 3HAYEHUS YHCIIOBBIX BBIPAKCHUI.

OKpyrJisiTh  IEMCTBUTEIBHBIC YHCJA, BBIMOJIHATh MPUKUAKY pe3yJbTara
BBIYHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

Pemiats ynuHEHbIE WM KBaApaTHbIC YpPaBHEHUS, YPaBHEHUSI, CBOJSIIMECT K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

Pemate cuctembl OBYX JHMHEHHBIX YPAaBHEHHH C JABYMsI MEPEMEHHBIMU U
CHUCTEMBI JBYX YPAaBHEHUM, B KOTOPHIX OJTHO YPAaBHEHUE HE SIBJISICTCS JIMHEWHBIM.

Pemate TekcTOBBIE 3amadu  anreOpandecKUM CIOCOOOM C  TIOMOIIBIO
COCTaBJICHUS YPABHEHMS UM CUCTEMBI JIBYX YPAaBHEHUM C ABYMsSI IEPEMEHHBIMH.

[IpoBoANTH MPOCTEHMIINE UCCIEAOBAHUS YPABHEHUI U CUCTEM ypaBHEHUM, B
TOM YHCJIE C MPUMEHEHUEM IpadUuecKuX Mpe/ICTaBICHUN (YCTaHABIUBAThH, UMEET
JU ypaBHEHUE WIM CHUCTEMa YpPaBHEHUW PEIICHUS, €CJIIM HUMEET, TO CKOJBbKO, U
rpouee).

Pemare nuHelHBIC HEpaBEHCTBA, KBaJApaTHBIC HEPaBEHCTBA, H300pakaTh
pelIeHre HEPaBEHCTB HA YHUCJIOBOW MPSIMOM, 3alUCHIBATh PEIICHUE C MOMOIIBIO
CHMBOJIOB.

Pemath  cucTeMbl  JUHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIIME KBaJpaTHOE HEPABEHCTBO, H300pa)kaTb pEIICHHE CHCTEMBI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3aMMCHIBATH PEIICHUE C TTOMOIIBIO0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPU PEIICHUM PA3TUYHBIX 3a]1a4.

DYyHKUINHA

Pacnio3naBaTth (yHKIIMM W3y4eHHBIX BHIOB. [loKa3biBaTh CXxeMaTUYECKU

pAacIoNIo’KEHNE Ha KOOPIUHATHOM TUIOCKOCTH TpadukoB GyHKIMA Buaa: Y = KX, y
=kx+b,y=k/x,y=ax2 + bx + ¢,y =x3,y = Vx, y = [x|, B 3aBucumocTH OT
3Ha4YE€HUN KOA()PUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIMIA.

CtpouTth U M300paXkaTh CXEMATUUECKH TpaPUKUA KBaJAPATUYHBIX (PYHKIUH,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 10 UX TpaduKaM.

Pacno3naBaTh KBaipaTUUHYIO QYHKIHUIO 10 (hopMyJie, IPUBOIUTH TPUMEPDI
KBaJpaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUZHKHU, TEOMETPHH.

YucJi0Bble MOCIEA0BATEIbHOCTH U IIPOrPecCUH

PacriozHaBath apu@MeTHUECKyl0 U TE€OMETPUYECKYI0 MPOrPEecCUu IpHU
pa3HBIX CcrocoOax 3aaHusl.

BbIMONIHATE  BBIYKMCIIEHUST € MCHOJb30BaHUEM (opmya N-ro  dieHa
apu(PpMETUIECKON U T€OMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJIECHOB.

N300pakaTe wieHbl IOCIEIOBATEIILHOCTH TOYKAaMHU Ha KOOPJIMHATHOM
IUIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIE C YHMCIOBBIMHU IOCJIEAOBATEIILHOCTIMU, B TOM
qHCclie 337a4i U3 pealbHON KU3HH (C MCIIOIB30BAHUEM KaJbKYJIATOPA, IIU(PPOBHIX
TEXHOJIOTHH ).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kosun4vecTBO 4acoB JIeKTPOHHbIE
HanmMeHoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrtpoasubie | Ilpakrnuyeckue (ubp )
NMPorpaMmbI Bcero o0pa3oBare/bHbIE
padoThbI padoThI
pecypcsl
Yucna v BerunciieHus. ParmoHanbHbIe bubmmoreka [JOK
1 25 1
yycia https://m.edsoo.ru/7f415b90
bubnuorexa [JOK
2 AJIrCOPAHHCCKHC BIPAKCHHA 2t 1 https://m.edso0.ru/7f415b90
bubnuoreka [JOK
3 ¥ PaBHCHILA 1 HEpaBeHcTBa 20 1 https://m.edsoo.ru/7f415b90
bu6nmmoreka [IOK
4 K . O 24 1
OOPAMHATSI  rpagHKi. DyHKiH https://m.edsoo.ru/7f415b90
but6mmoreka [JOK
I1 1
> OBTOpeHHe 1 0GobumenHe 6 https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 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

KosunyecTBO 4acoB DJIeKTPOHHBbIE
HanmMeHoBaHue pa3iesioB U TeM uugpoBbie
Ne n/n P Kontpoanueie | IIpakruueckue (mucpp )
NMPOrpamMmbl Bcero o0pa3zoBaTebHbIE
padoThI padoThI
pecypchbl
bu6mmoteka [IOK
1 Yucna n Beranciienus. KBagparasie KopHU 15 https://m.edsoo.ru/7f417af8
2 Uucna u Beruncienus. CTENeHb ¢ UeIbIM 7 bubnuorexa [JOK
IIOKa3areseM https://m.edsoo.ru/7f417af8
3 AnreGpanyecKue BhIpaKeHUSI. 5 1 bubmmoreka [JOK
KBagparsslii TpEXuieH https://m.edsoo.ru/7f417af8
AnrebpanyecKie BIPaKEHHS. bubnuorexa [LIOK
4 15 1
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
5 YpaBHeHnus u HepaBeHcTBa. KBagpaTHbie 15 1 bubnnorexa [IOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHcTBa. CUCTEMBI 13 bubnnoreka [IOK
YPaBHEHHUU https://m.edsoo.ru/7f417af8
bu6nmorexa [IOK
7 .H 12 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa httos://m.edsoo.ru/7f417af8
bubnunorexa [IOK
8 PyHKIEH. OCHOBHEIE IOHATHS 5 https://m.edsoo.ru/7f417af8
but6moreka [JOK
o 4
o YHKUHH. THCIIOBBIE QYHKIUH o https://m.edsoo.ru/7f417af8
but6mmoreka [JOK
1 IT 1
0 OBTOPCHHE i 0000LICHHC 6 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 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 KJIACC

KosunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudposrbie)
Ne n/n Konrpoabusie | IIpakruyeckue
NPOrpaMMbIl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypchbl
1 Yucna v BerurciieHus. JleicTBUTEIbLHbBIC 9 bubmuorexa [JOK
yucia https://m.edsoo.ru/7f419d08
2 YpaBHEHUs ¥ HEPABEHCTBA. Y PABHEHMUS C 14 1 bu6nunoreka [IOK
OJIHOM MEepPEMEHHOM https://m.edso0.ru/7f419d08
3 VYpaBHeHuUs U HepaBeHCTBA. CUCTEMBI 14 1 bubnuorexa [JOK
yYpaBHEHUI https://m.edsoo.ru/7f419d08
bubmnoreka LIOK
. 1
4 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 16 https://m.edso0.ru/7f419d08
bu6mmorexa [IOK
1 1
> Oyrrumn 6 https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
6 Uucnoble NOCIE10BaTENbHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 00001IeHNEe, CUCTEMATU3AITUS 18 1 bu6nmmoreka [IOK
3HAHUU https://m.edso0.ru/7f419d08
OBLIEE KOJIMYECTBO YACOB I10 I[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

KanengapHo- remaTtuieckoe

miannposanue7 KJIACC
Komuue @
KI[MOHAIbHAS
) M CTBO Ma KOHTPOJIS Wbl IS TEILHOCTH
° Tema ypoka dopMa KOHTPO B esTe -
Jlata rPaMOTHOCTh
n/m 4acoB
MIPOBEICHUS o0yJaromuxcs
1-as Henens
1 lloHsiTHe palMoHaIbHOrO YHCIa 1 CucreMaTHM3HpoOBaTh U 00OranaTh
5 1-as nenens | ApupMeTHdecKre JeUCTBUS C 1 3HAHHMS 00 OOBIKHOBEHHBIX M JECS-
PALMOHAILHBIMU YHCIaMU THYHBIX Jpo0sX. CpaBHMBATL M HaXxoauTh U NPUMEHSATD
< MOpAA0YNBATDH o0u, mpeodpa-
l-as menens | ApudMeTHUECKHE AEHCTBHUS C . ynopsia ApOOH,  IPEOOPA- | nH(pOPMALIHIO PasTHIHOTO
3 1 YCTHBIH OIpOC 30BBbIBasl MPU HEOOXOAMMOCTH JECS- | MPEAMETHOIO COICPIKAHUS
palMoHATBHBIMH YHCIIAMHU
5 Apuh - TUYHBIE JPOOM B OOBIKHOBCHHEBIE, | U3 TCKCTA, CXCM,
-asg HEJ eI npMeTHUECKUE JEUCTBUS C
4 2 P a 1 OOBIKHOBEHHbIE B jecATUYHble, B PHCYHKOB, TabmL,
alMOHAIILHBIMHI YHCIIAMU rarpamMm
P YaCTHOCTH B OECKOHEYHYIO Jecs- JaTpamM,
. o MIPEACTABIEHHBIX KaK Ha
5 2-as Henenst | Apudmeruueckue NeHCTBUS C 1 THUHYIO APOGH. TIPUMEHSITE Pa3HO- p
paloHaIbHBIMU YUCIIAMU . OyMaKHBIX, TaK U
. oOpa3Hble CIOCOOBI U MPUEMBI 3IIEKTPOHHBIX HOCHTEIISIX.
6 2-as HEeOCIA ApI/I(bMCTI/ILICCKI/Ie ACUCTBUA C 1 CaMOCTOATECIIbHAsA BBIUHUCIICHUS 3HauYEHUH )Ip06HLIX P .
o elleHne 3aJaunil Ha
panlMOHaJIBHBIMHU YHCIIAMA pabota BBIpQXKECHHM, coAepkKamux OObIKHO- JICPO PA OI[
7 3-aHenens | CpaBHEHUE, YIOPSIIOYUBAHHE 1 BEHHBIE M JIECATUYHBIE JApOOU: http://skiv.instrao.ru/bank-
pallnOHAJIBHBIX YHUCEII 3aMCHATH npu HeO6XO)II/IMOCTI/I Zadanlv/matematlcheskaya
8 3-a Henenst | CpaBHeHUe, yIOpsIOYMBaHNE 1 . JIeCSITHIHYIO JIpo0b OOBIKHOBEHHOI | -gramotnost/
CTHBIHN OIPOC o
pAIMOHATHHEIX YHCEN Yy p U OOBIKHOBEHHYIO  JECATUYHOM, Pelmente mpaxTHKo-
3-aHenens | CpaBHEHUE, YIOPSIIOUYUBAHIE TMPUBOIUTE  BRIpAXKEHHE K dopme, OpPUEHTUPOBAHHBIX 3a/1a4
9 PAITHOHATBHBIX THCET 1 HaumOosee yAOOHOW il BBIUKCIIE-
4-ag wenenst | CTeneHb ¢ HATYpaTbHBIM HWi,  TIPeOOPasOBLIBATE - APOOHEIC
10 1 YCTHBIM 0mpoc BBIPQXXCHUSI HA YMHOXKEHHE U Jiefie-

IIOKa3aTcjIceM



http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/

11

4-as Henens

CreneHs ¢ HaTypaJIbHBIM
[I0Ka3aTeIeM

12

4-as Henens

CreneHs ¢ HaTYpaJIbHBIM
roKazaTesieM

13

5-as1 Hepens

CreneHs ¢ HaTypaJIbHBIM
IIOKa3aTeIeM

14

5-as Henens

CreneHs ¢ HaTypaJIbHBIM
[OKa3aTeIeM

CaMOCTOSTEIIbHAS
pabota

15

5-as Hepens

Pemennie oCHOBHBIX 33724 Ha
JIpoOu, TPOLEHTHI U3 PeabHOM
MIPAKTUKH

16

6-aq Henend

Pemienve OCHOBHBIX 3a/1a4 Ha
JIpOOH, TPOLICHTHI U3 PeATbHOU
MPaKTUKH

MaTeMaTH4YECTUN
IUKTAHT

17

6-ag Henend

Pemrenrie ocHOBHEIX 3aj1a4 Ha
poOu, TPOLEHTHI U3 peaIbHOM
MIPaKTUKH

18

6-ag HegeA

Perenre OCHOBHBIX 33214 Ha
IpoOH, MPOLIEHTHI U3 peabHOM
MPaKTHKH

CaMOCTOsITENIbHAS
pabota

19

7-as "Henmest

[Ipu3Haku nenmumocTu,
pa3JI0KEHUS HA MHOXKUTEIN
HATypaJbHbIX YHCEI

20

7-as "Henmenst

[IpusHaku nenmumocTu,
Pa3JI0KEeHUSI HA MHOKUTEIHN
HATypaJbHbIX YHCEI

YCTHBIN OIPOC

21

7-as "Henmenst

Peanbuble 3aBucumoctu. [Ipsamas
1 oOpaTHast IPOMOPITMOHATILHOCTH

HUE JIECATHUYHBIX JpoOer K ACHCT-
BHUSIM C L€JIBIMU YUCJIAMHU.

IIpusoguTs YHCJIOBBIC "
OyKBEHHbIE MPHUMEpHl CTENEHU C
HaTypaJIbHbIM [IOKa3aTeseM,
OOBSICHSII  3HAUEHUS. OCHOBaHUS
CTENEHW M II0Ka3aTelsl CTEIEHH,
HAXOJIUTh 3HAYEHUsI CTETCHEH BHIA
a" (a — mroboe parr. yucio, N — Har.
yucino). [loHuMaTh CMBICHT 3amucu
OOJBIIMX YHUCEI C  IOMOIIBIO
JNECATUYHBIX JpOOCH | CTeleHen
yucna 10, mnOpuMeHATb HUX B
peanbHbIX cuTyauusx. [lpuMeHsTh
NPU3HAKU JETUMOCTH, PA3JI0KEHUS
Ha MHOXHUTEJIM HATYPATbHBIX YHCEIL.
Pemiatp 3agaum  Ha  dacTu,
MPOIICHTHI, MPOMOPIIMU, Ha HAXOXK-
neHue  Apobu  (MpoIleHTa)  OT
BEJIMYMHBI U BETMYHUHBI TI0 €€ Apodu
(mpormienty), apoOu  (IpoleHTa),
KOTOPBIN COCTAaBIISIET OJIHa
BennuyuHa or apyroil. IlpuBoaurs,
pa3ouparTh, OLleHUBATH PA3JIUYHbIE
pelieHus, 3aIlUCHU peneHui
TEKCTOBBIX 3a7a4. Pacno3HaBaTh u
O00BSICHATB, OMMPAsCh Ha OIpeje-
JICHUS, TPSIMO TMPOTIOPIIMOHATHHBIE




8-as Henend

Peanbuble 3aBucumoctu. IIpsmas

U 00paTHO  MPONOPLUOHAIBHBIE

22 YCTHBIH OTIPOC
1 00paTHas NpONOPLUOHATBHOCTH 3aBHCUMOCTH MEXJly BEJITMUYNHAMU;
93 8-as Henensa | Peanbubie 3aBucumoct. [Ipsmas NPHUBOJUTE IIPHMCPBI ITHX 3aBHCH-
1 00paTHasi IPONOPLUUOHATIBHOCTH MOCTEH W3 peaJbHOr0 MHUpa, U3
o4 8-as Henens | Peanbuble 3aBucumoctH. [psmas ApYruxX  ydeOHbIX — TPeIMETOB.
1 06paTHas MPOMOPLHOHATEHOCTH Pemath npakTHKO-OPHUEHTUPOBAH-
HBIE 33/1a4M Ha JpOOHU, MPOLEHTHI
9-as Henens A AIPOOH, TIpolt ’
o5 KontponbHast pabota Nel o teme [IUCbMEHHAas MPSIMYIO u 0o0paTHyo
"ParmonanbHele yncia” KOHTpPOJIbHAsI paboTa | MPOHNOPLMOHAIBHOCTH, IPOIOPLHUU
26 9-ast Heen bykBeHHBIE BBIpaKEHUS OsJaagers anredpanyecKkoi
9 - TEPMUHOJIOTHEW U CUMBOIIUKOM, HaxoauTe 1 mpUMeHATH
27 -asnenend | Hepemennbie. Jlonycrimbie YCTHBIIT OIIpoc NPUMEHSTH e€ B Iporecce UH(POPMALIUIO Pa3IUYHOTO
3Ha4ICHUA IEPEMEHHBIX OCBOGHUS y4eOHOTO MaTepHaa. IIPEIMETHOT'O COACPKAHUA
10-as HaxoauTh 3Ha9eHUs OyKBEHHBIX U3 TEKCTa, CXeM,
28 | menens Dopmyibl BBIPKEHHI TIPU 3aJaHHBIX PHCYHKOB, TabmHuIL,
3HAYCHUSAX OYKB; BBHITIOJIHSITH Auarpamm,
10-as BBIUMCIICHUS 110 POpMYyIIam. TpEACTAB/ICHHBIX KaK Ha
29 Henens ®opmyisl YCTHBIH ompoc OyMaXHBIX, TaK 1
BomoansTe 3JIEKTPOHHBIX HOCHUTEIISX.
npeoOpa3zoBaHus .
10-as [Ipeobpa3oBanue OyKBEHHBIX Pemenne 3amannii Ha
. IEJIOTO BBIPAKCHHUSIB
30 HeJeIs BBIpQXEHUI, PaCKpbITHE CKOOOK U MHOTOWICH NCPO PAO
IIPUBEICHHE TOXOGHBIX S —— http://_sklv.mstrao_.ru/bank-
T P zadaniy/matematicheskaya
I - : MOJJOOHBIX ClIaraeMbIX, -gramotnost/
- PeoOpasoBaHuC DYKBCHHBIX pacKpbITHEM CKOOOK. BbINOJIHATH P
31 HeZels BBIpAXEHUI, pacCKpbITHE CKOOOK U YMHOYKEHHE OHOWICHA Ha COICHHUC IIDAKTHKO-

MIPUBEICHUE TTOA00OHBIX
cJlaraeMbIX

MHOT'OYJICH 1 MHOT'O4YJICHA Ha
MHOT'OYJICH, IPUMEHATD

OPHUCHTHUPOBAHHBIX 3a1a4



http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/

11-ax

[IpeobpazoBanme OYKBEHHBIX

HECIIS BBIPKEHUH, PACKPBITHE CKOOOK H .
32 YCTHBIHN ONpOC
MIPUBEICHUE MTOA00HBIX
clTaracMbIX
11-as [TpeoOpa3oBanue OYKBEHHBIX
33 HEJCIIS BBIPKEHUH, PACKPBITHE CKOOOK U
MIPUBEICHUE TTOA00HBIX
clIaraeMbIX
12-as CBoOICTBa CTEIICHU C
34 HECIIS
HATYPAJIHHBIM ITOKa3aTeIIeM
12-as CBOMCTBA CTEIIEHHU C .
35 Heens YCTHBIN OIPOC
HATYPAJIHHBIM ITOKa3aTeIIeM
12-as CBoJiCcTBa CTEIICHU C CaMOCTOSITCIIbHAS
36 HEeJCIIS
HaATYpaJbHBIM MOKa3aTelleM pabota
13-as
37 Heest MHoro4i1eHs!
13-as
38 Heest MHorousneHst YCTHBIH oI1poc
13-as CrnoxeHue, BBIYUTAHUE,
39 HeJeIs
YMHO)KEHUE MHOTOUYJICHOB
14-as CroxeHne, BEIUUTAHUE, .
40 Heens YCTHBIH onpoc

YMHOXCHUEC MHOTOYJICHOB

(hopMyIIBI KBaJIpaTa CyMMBI 1
KBaJ[parta pa3HOCTH.
OcylecTBIASATH Pa3IOKCHHE
MHOTOYWICHOB HA MHOXKUTEJIUITYTEM
BBIHECEHUS 32 CKOOKH 00II1ero
MHOUTEJIS, IPUMEHEHUS (POPMYITbI
Pa3HOCTH KBaApaToB, (hopmy
COKpAILLEHHOT'O YMHOXKECHHS.

IIpumensTh npeodpazoBaHue
MHOTOYJIEHOB ISl PELICHUS
pa3JIMYHBIX 33/1a4 U3
MaTeMaTHKHU, CMEKHBIX
IIPEAMETOB, U3 PEAILHON
MIPaKTUKU.

3HAKOMMTBCS ¢ HCTOPUEH
pa3BUTHSIMATEMaTUKH




14-ag

Clio)xeHue, BRIYUTAHUE,

41 CTHBIH OIIpoOC
HEeACIA YMHOEHHE MHOTOUJICHOB 4 P
14-as CroXeHue, BHIYUTAHHE, CaMOCTOSATENbHAS

42 | yenens

YMHOKEHHE MHOTOUJIEHOB pabora

43 15-as DOpPMYITBI COKPAIEHHOTO
HeAen YMHOKEHHSI
15-as DOpPMYITBI COKPAIIEHHOTO .

4 erens YCTHBII OIpoC

YMHOKEHHSI

45 15-as DopMyITBI COKPAIEHHOTO
HEAe YMHOKEHHSI

45 16-as DopMyITBI COKPAIEHHOTO
HeACTA YMHOKEHHSI
16-as DOpPMYITBI COKPAIIEHHOTO caMoCTosTeNbHAs

47 | nenens

YMHOKEHHSI pabora

48 16-as PasnoxeHre MHOTOWIEHOB Ha
HeAeA MHOKUTENN

29 17-as Pa30eHne MHOTOUICHOB Ha .

CTHBIIT OIpOC
HEACA MHOKUTEIN y P
0 17-as Pa30eHne MHOTOUICHOB Ha
5 HeJemns

MHOXHWTCIIN




17-ag

Paznoxenne MHOTO4YJICHOB Ha

o1
HEeACIA MHOKUTEIN
- 18-as Kontponbnas pabora Ne2 1o teme "
HEeACIA "Anrebpanyeckue BeIpaxeHus"
18-as VYpaBHeHue, npaBuiIa .
- 5 Pemathb nuHeiHOE ypaBHEHUE C
Heemns IpeoOpa3oBaHus ypaBHeHH;f, OJTHOIH TIEPEMEHHOI, TIPHMeHsIst
PaBHOCUJIbHOCTh YPaBHEHUI npasmia nepexo/a oT
18-as JIuHeitHOE ypaBHEHHUE C OJHOM HUCXOJHOTO YpaBHEHUSA K
o4 HeZels [IEPEMEHHOM, pelIeHHE JIMHEHHBIX YCTHBIHN OpocC paBHOCWIIBHOMY eMmy  Oouee Haxoautb 1 npuMeHsITh
yYpaBHEHUI npocroro Buaa. IIpoBepsTs, UH(POPMALIUIO Pa3InYHOTO
19-as JluHeiiHOE ypaBHEHNE C OJHOI SIBJIACTCS JIU KOHKPETHOE YHCIIO OpEIMCTHOIO COACPKAHUA
. . U3 TEKCTa, CXEM
55 HeZels IIEPEMEHHOM, pELICHHE JIMHENHBIX KOpHEM ypaBHCHHA. ’ 6 ’
N IMoadupars npumepbl nap ywmces, | PACYHKOB, TAOJIHII,
ypaBHEHU Jauarpamm
» » SBJIAIOILINXCS PEIECHUEMIIMHENHOTO ’
19-as JIuneiiHOe ypaBHEHHE C OHOI IPEJICTaBICHHBIX KaK Ha
. . YPABHEHHUS C IBYMs IEPEMEHHBIMA. | -
56 Henems IIEPEMEHHOM, pEIIEHNE THHENHBIX YMaKHBIX, TaK H
ypaBHEHHI CTpouth B  KOODIMHATHOIN IJIEKTPOHHBIX HOCUTEIISX.
19-as IUIOCKOCTH Tpaduk JMHEHHOTro Pemenue 3aganuii Ha
Pemrenue 3aa4 ¢ TOMOIIBIO
o7 . aBHEHHUS c IBYMS HNCPO PAO
HeJIelst ™
YPaBHCHHM MePEMEHHBIMU; MOJIb3YSCh http://skiv.instrao.ru/bank-
20-as rpapuKoM NPHBOANTE zadaniy/matematicheskaya
58 Pemenue 3agad c noMoILBIO . ’ -gramotnost/
. CTHBIN oIpoc npuMepbl CILEHUS -gramotnosu
Heaens ypaBHerHit y p P P p
YPaBHCHHA. Pewrenue npaktuxo-
- 20-ast Perrerwe 3a1a4 ¢ TOMOIIBIO Haxonuth pemeHue cucTeMbl OPHUEHTUPOBAHHBIX 3a/1a4
Heznens ypaBHeHwit JIBYX JIMHEWHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMHU.
50 20-as Penrenue 3a1a4 ¢ TOMOIIBIO CaMOCTOSITETbHASI CoCTaBJISATH H PeIATh YPaBHEHHE
HECI YpaBHEHHI pabora WJIM CUCTEMY YPAaBHEHUU MO
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21-ag

JIuHeitHOE ypaBHEHHE C IBYMsI

61
HEZCI MIEPEMEHHBIMH U €T0 rpaduk
21-as JluHeitHOe ypaBHEHHUE C IBYMSI .
62 Hesens YCTHBIH OIIpoc
NepEeMEHHBIMH U €r0 rpaduk
21-as Cucrema AByX JIMHEHHBIX
63 HeJe s YpaBHEHUH C IByMs
HePEMEHHBIMU
22-as Cucrema IByX JTUHEHHBIX
64 HeIems YpaBHECHHI C JIBYMS
HePEMEHHBIMU
22-as Cucrema AByX JTUHEHHBIX
65 Henes YpPaBHEHHI C TBYMS YCTHBIN OIPOC
NepeMEHHBIMH
22-as Cucrema JBYX JTMHEHHBIX
66 Henens ypaBHEHUH C IByMsI
TIepeMEHHBIMH
67 23~ HEZIEM | porepme crcTem ypaBHEHHUI
68 23-1 Hezem Pemrenne cucrem ypaBHeHU YCTHBIN OIPOC
23-51 Henens . CaMOCTOSTENbHAs
69 Pemenue cucrem ypaBHeHU
pabota
24-as
70 Heiens Pemenue cucrem ypaBHeHHI
24-as
71 Pemenne cucrem ypaBHeHUI

HeIes

YCIIOBHIO 3ajauu,
MHTEPIPETUPOBATHB COOTBETCTBUU
C KOHTEKCTOM 3aJla4¥ MOJy4EHHBIH
pe3yibTar




24-asg

Kontponbnas padora Ne3 o Teme

72
HEZCI "JIuneiliHble ypaBHEHUS"
25-as MMCbMEHHAs HN306paska i
73 Heens Koopaunara Touku Ha npsMoit pu Th Ha  KOOpAMHATHOM
KOHTPOJIbHAs paboTa | IpsAMOM TOUKH, COOTBETCTBYIOIIUE
95-as 3aJJaHHBIM KOOpJMHATaM, JIy4H,
74 Heens Yucnosble IPOMEKYTKU YCTHBIN OIIPOC OTPE3KH, HHTCPBAIIBL, 3aMUCHIBATE
UX Ha anreOpandyeckoM s3bIKe.
25 -as OTMeyaTh B KOOPIAMHATHOIM HaxosuTh 1 NpUMeHATH
75 UHCIIOBBIC TIDOMEKYTKH CaMOCTOATCIIbHAs JIOCKOCTH TOYKHU 10 I/IH(l)OpMaLII/IIO pasjinaHOro
HeIems a1 p T 6 . IPEIMETHOTO COJICPIKAHUS
paoora 3aJlaHHBIM KOOpIAUHaTaM;
U3 TEKCTa, CXeM,
26-a5 CTPOUTH Tpa(UKH HECTOKHBIX PHCYHKOE, Ta6HII
- PaccrostHre MeXy AByMs 3aBHCHMOCTEI, 3a/IaHHBIX zmarpaMM’ ’
Heemns . . ,
TOYKaMH KOOPAMHATHOM NpsiMoi
pa p dbopMynaMu, B TOM YHCIIE MpPeICTABICHHBIX KaK Ha
26-as PaccrosiHue MEKIY IByMs ¢ TIOMOTIRIO ippoBLIX | OYMAKHBIX, TAK 1
77 CTHBIH OITPOC P T r— JJIEKTPOHHBIX HOCUTEIISX.
HeAeA TOYKaMH KOOPAUHATHOU MPMOI 4 P Ooparopuii.
IpumensTs, U3y4arthb Penienue 3aqanuii Ha
78 26-a1 IIpsamoyronbHas cucreMa NpeuMyIecTna, HUCPO PAO
HezeIs KOOD/IMHAT Ha IIOCKOCTH HHTEPIPEeTHPOBATH http.//_sklv.lnstrao_ .ru/bank-
rpadudecKuit CIOCO0 zadaniy/matematicheskaya
" 27-as TIpAMOYTONEHAT CHOTEMA ) NPEICTAaBJIEHMS M aHaluu3a -gramotnost/
CTHBIN OIpOC o o
HEACTA KOOP/IMHAT Ha IIOCKOCTU 4 P pa3Ho00pasHoi KU3HCHHOM PenieHne mpakTHKO-
27-a5 HHpOpMALH. Ocansarh OpPUEHTHPOBAHHBIX 33134
80 ITpumeps! rpaduKOB, 3aJaHHBIX MOHsATHE (DYHKIMH, OBJIa/ICBATH
Henemns bopmMymamu (bYHKIIMOHATIBHOM
TEPMHUHOJIOTHEMN.
27-as .
81 [Tpumepsl rpaduKoB, 3a1aHHBIX Pacno3naBats uHelHYy0 QyHKINIO
Hezems

bopmynamu

y =kx + b, onmuchiBaTh €€ cBOiiCTBA
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28-asg

[Ipumepsi rpaduKoB, 3aJaHHBIX

82
HEZCI bopmynamu
83 28-a1 [Tpumepsl TpaduKOB, 3aJaHHBIX .
CTHBIH OIpoC
Henens bopmymamu Y p
84 28-a1 Yrenue rpauKOB peabHBIX
Henen 3aBHCUMOCTEN
85 29-a1 UYrenue rpadukoB peasbHbIX CaMOCTOSITEJIbHAS
HeACTA 3aBHCHMOCTEH paboTa
29-as
86 Heems [MonsTue QyHkMM
29-as
87 Hesens I'paduk pyHkumn YCTHBIN OIPOC
30-as
88 Hesens CaoiicTBa QyHKIMIA
30-as
89 Henens CaoiicTBa QyHKIHIA YCTHBIH OIpOC
30-as
90 Heest JInneiinas pyHKIMSA
31-as
91 JIuneiiHast GyHKITUSL

HEOCIIA

B  3aBHCHMOCTH OT 3HA4YeHUU
ko3 dunmentos K u b.

Crpourr rpadukum  JIMHEHHOU
bynkuuu, ¢yakmum Y = | x|
Hcnoab3oBarb uudposbie
pecypchl 171l HOCTPOEHUS rpauKoB
(bYHKINN ¥ U3y4EHUS UX CBOMCTB.

IIpuBoauTe NpUMEPBHl JIMHEHHBIX
3aBUCUMOCTEN B peanbHbIX

nponeccax U sIBJICHUAX




31-ag

92 [TocTpoenue rpadrka TMHEHHON CaMOCTOSITEJIbHAS
HEeACIA ynKIIMM pabora
93 3l-as [Toctpoenue rpaduka THHEHHOU
Hezems byHKIIH
32-as
94 Heens I'padux pyaxmmm y =[x|
32-as
95 HEIEeIs I'paduk pynkuun y =[x|
32-as KonTponbnas pabora Ne4 o reme
96 HeJeIs "KoopauHaTs! U TpaduKy.
OyHKIMKN"
33-a Henens HaxomuTh 1 mpuMeHsTH
Buiouparn, NMPUMEHSITh
UH(GOPMAIIUIO PA3TUIHOTO
OLIEHUBATH CNOCOOBI cpaBHeHIE;I MPEIMETHOTO COMEpKAHS
qHCet, BBIUMCIICHUH, W3 TEKCTa, CXEM,
npeoOpa3oBaHUil  BBIpAXKEHUH, PYCYHKOB, TabIHIL,
pelIeHUs ypaBHEHUH. Jarpamm,
OcCylecTBIsAThL CaMOKOHTpO.Ib | [PCACTABICHHBIX KaK Ha
[ToBTOpEHNE OCHOBHBIX MOHATHIA BBITOTHSICMBIX T — o | OYMa@XHBIX, TaK U
97 M METOZ0B Kypca 7 Kiacca, CAMOTIPOBEPKY peaymLTaTa AIEKTPOHHBIX HOCUTEIISX.
00001IEHNE 3HAHNI BBIUHCIICHUIA, npeobpa3oBanuii, | Penrenue 3aqanuii Ha
MMOCTPOEHUM. HNCPO PAO
PemiaTh  3ajaum W3 peanbHO http://_sklv.mstrao_.ru/bank-
JKVI3HIL, T — zadaniy/matematicheskaya
MaTeMaTH4YecKHe 3HAHUSL IS -gramotnost/
pemieHus  3amady M3 JIpYruX | PenieHWe mpakTHKO-
MIPEIMETOB. OPUCHTHUPOBAHHBIX 33124
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Pemiarnb TEKCTOBLIE 3aJa4n,
CPaBHUBATh, BLIOMPATH CIOCOOBI
peleHus 3a1a4u

33-s Henens | IloBropeHe OCHOBHBIX OHSATHIA BoiGupars, IpHMeHsITH
9% M METOJOB Kypca 7 kiacca, 1 OLIEHUBATH CNOCOOBI CPaBHEHUS
obobwenne sHaHMH qHcen, BBIUMCIICHU,
33-a Henenst | [ToBTOpeHNE OCHOBHBIX MOHITHN npeoOpa3oBaHUl  BBIpAXKECHHIA,
99 Y METOZIOB Kypca 7 Kiacca, 1 pelIeHNs ypaBHEHHH.
0boOuIeHIE 3HAHMIT OcCylecTBIATH CAMOKOHTPOJIb
34-s venenst | [ToBTOpeHHE OCHOBHBIX TOHATHH BBIIIOJIHAEMBIX JIEICTBUH u
100 1 METOJIOB Kypca 7 Kiacca, 1 CaMOIIPOBEPKY pe3yabTara
00001IcHIE 3HAHHH BBIYHCIIEHUH, npeoOpa3oBaHU,
MMOCTPOEHHUM.
34-s Henenst p
Pemats 3amaum U3  peanbHOU
KHU3HU, NPUMEHSATH
MaTeMaTU4ecKHe 3HAHMSA  JUIS
101 HroroBas koHTposbHAS paboTa 1 1 pemeHus 3a/1a4 u3 ApYyrux
MPEIMETOB.
Pemath  TekcTOBBIE  3a/]a4Hu,
CPaBHHMBATh, BbLIOUPATHCIOCOOBI
pelieHus 3a1a4u
34-s wenens | [loBTopeHEe OCHOBHBIX ITOHATHIA
MMCbMEHHAas
102 Y METOJIOB Kypca 7 KJacca, 1
. KOHTpOJIbHast paboTa
0000111eHEe 3HAHUHT
OBUIEE KOJIMYECTBO YACOBIIO 102 5

[TPOI'PAMME




8 KJIACC

Ne Tema ypoka KounyecTBo 4acos Hara DopMbI U BUIBI Buasi DOYHKUMOHAJIbH
n/ U3yYeHH KOHTPOJIst AesITeJIbHOCTH asi r(PaMOTHOCTD
Bcero| Konrp. | npakruy,
n |
padoThl| . padoTHI
1 1 l-as CTHBIN OIIPOC, MUCbMEHHBIN [Ipumenenue
AnreOpanueckas a Y Poc, 3anuceIBaTh P
I o6k HeIes KOHTPOJIb, CAMOOLICHKA U aﬂre6pqueCKHe padrOHAJIbHBIX
POOD- HCTIOB30BAHNE OUCHOTHOTO |y pascepryg BBIPAKECHUN U
JIACTa JNEWCTBU HaJ HUMH.
2. |JdomycTrMBbIe 3HAYCHUS 1 l-as YCTHBII1 OIIPOC, IUCBMCHHBIN | HaxoauTh 06IIaCTE
MepeMEHHBIX, Heens KOHTpOJIb, CAMOOLIEHKA U ompeneneHus
WCIIO0JIb30BAHUE OLIEHOYHOI'O
BXOJSIINX B
A1 JHCTa panroHaIbHOTO
anreOpanyeckue BBIPAYKEHUS.
BBIPAKEHUS.
BbInoHATL YKCIOBBIE
3. |OcHOBHOE CBOWCTBO 1 1-as YCTHBIH OIPOC, MUCBMEHHBIH | 1y cranopkn -
anreOpanyeckon Heaes KOHTPOJIb, CAMOOIIEHKA 1 BLIYTHCASTE 3HATCHIC
po6u HCII0JIb30BAHNE OLIEHOYHOTO 5
: 1, B TOM YU
— po0wu, 0 cie ¢
4. 1 2-ast YCTHBIIT onpoc, muchMennsii | TOMOMB0
Cokpaiiienue Apooet. Hemens KOHTPOJIb, CAMOOIICHKAa 1 | KAJIBKYIATOPA.
MCII0JIb30BaHNUE OLIEHOYHOTO
JMcTa ®opmyIMpOBaTH
5. | Cnoxenue n 1 2-as YCTHBIN ONIPOC, IMCbMEHHBIN | OCHOBHOE CBOWCTBO ITpeoGpazoBanue
BBIYMTaHUE HeeIs KOHTPOIIb, CAMOOLIEHKA K anreObpanveckon anreOpandecKux
anre66pva1/1qecxnx WCTIOJIE30BAHMUE OIIEHOYHOTO | APOOH ¥ MPHMEHSITh BHPa}KeHHHJEIBgl_[P 8,
o0eii ¢ 3ananue Ne9).
o JHCTa ero TSt o )
OJIMHAKOBBIMH

3HaMCHATCIISIMU




6. | Cinoxenue u 2-ast YCTHBIN OIIPOC, TUCbMEHHBIN
BBIYMTAHHE HeIemst KOHTPOJIb, CAMOOLIEHKA U
anre6pua1/1qecxnx UCTIOJIb30BaHUE OLIEHOYHOTO
npo0eii ¢ R
OJIMHAKOBBIMU
3HaMEHATEISIMU

7. | Cioxxenue u 3-s1 HeJeIIs | YCTHBIN OIPOC, TUCHhbMEHHBIN
BBIYMTaHUE APOOEH ¢ KOHTPOJIb, CAMOOIIEHKA 1
Pa3sHbIMH HCII0JIb30BAaHUE OLIECHOYHOTO
3HaMeHAaTesIMU JR—

8. | Cnoxenue u 3-51 HeyleNsA | YCTHBIHM ONPOC, MUChMEHHBIH
BBIYMTaHUE APOOEH ¢ KOHTPOJIb, CAMOOIIEHKA 1
Pa3sHbIMH HCII0JIb30BAaHUE OLIECHOYHOTO
3HaMeHAaTesIMU JR—

9. | YMHOXeHHEe qpoOeii. 3-s1 HeleTs1|  YCTHBIHN ONpOC, TUCHMEHHBIN
Bossenenne n1podu B KOHTPOJIb, CAMOOIIEHKA
CTCIICHB UCITIOJIb30BAHUE OIIEHOYHOTO

JaucTa

10. | YMHOXeHue npobei. 4-ast YCTHBIN ONPOC, MUCbMEHHBIH
Bossenenue npobu B Hezens KOHTPOJIb, CAMOOLIEHKA K
CTCTICHb KCITOJIB30BAHUE OLICHOYHOTO

JMCTa
11. | denenue apoGeit 4-ast YCTHBII OIPOC, TUCbMEHHBIN
HCIICIIA KOHTPOJIb, CAMOOIICHKA 1

HUCIIOJB30BaHHUEC OLICHOYHOT'O

JIUCTa

npeoOpa3oBaHus
Tpobeit.

BoinosHATH
AEeHCTBUSC
anreOpandecKuMu
npoosmu. [IpuMeHsTs
npeoOpa3oBaHus
BBIPAKEHUI UL
pelIeHus 3a1ad.
Beipaxkartsb
nepeMeHHbIe U3
dbopmyi (HpHU3HUECKHX,
reOMETPUUECKHUX,

OITMCHIBAIOIINX
OBITOBBIE CUTYAIIHH)

[TpeoGpazoBanue
anreOpandecKux
BeIpakeHuii (BIIP 8,
3aganue No9).




12. | Henenue npobeit 4-as YCTHBIN OMPOC, MUCbMEHHBIH
HCICIIA KOHTpPOJIb, CAMOOIICHKA K
UCIIOJIb30BaHNE OIICHOYHOTO
aucTa
13. | IIpeobpa3zoBanue S-ast YCTHBIM ONPOC, MHUCbMEHHBIH
palMOHAIbHBIX Helens KOHTPOJIb, CAMOOLICHKA U
BBIPAKCHUH UCII0JIb30BAHKIE OLIEHOYHOTO
JaucTa
14. | IIpeoOpazoBanne 5-as YCTHBIH ONPOC, MUCbMEHHBIN
panrOHaJIbHBIX HEeOeIa KOHTPOJIb, CAMOOIIEHKA 1
BbIPAKEHUH YICTIOJIb30BAHKE OLIEHOYHOTO
JHCTa
15. | KonTpoJjrHas pagora 5-as KOHTpOJIbHAS paboTa
Nel «Anrebpandeckue Hemens
BBIpa)KECHUSI.
Anre0Opanueckas
TpoOb»
16. 6-as YCTHBIN OIPOC, MMCbMEHHBI| DOpMY/IHPOBATH DJEMEHTHI TEOPUH
HeIEns KOHTPOJIb, CAMOOLICHKA M | ONpeae/ieHne MHOXCCTB KaK
PanmonaneHeie yncna. 00BEIUHSIONIEE
MCIIOJIb30BaHUE OIICHOYHOTO | KBAJAPATHOTO KOPHS U3
OCHOBAHHE MHOTHX
JmceTa qucna, HAIIPaBJICHUI
apu(METHYECKOTO MaTeMaTHKH.
17. |[Tousitue 06 6-as YCTHBIN OIIPOC, MMCbMEHHBIN KBaJ[PATHOTO KOPHS.
HppanuoHaIbHOM YHCII HCICIIA KOHTPOJIb, CAMOOIICHKA 1

e. CpaBHeHUE
EeNCTBUTENBHBIX

HHCCII.

HUCIIOJB30BaHHUEC OLICHOYHOT'O
JucCTa

IIpumensTb
OIepanuio
U3BJICYCHUS




18. |Apudmernueckmii 6-as YCTHBIH ONPOC, MUCbMEHHBIN
KBaJpaTHBIA KOPEHb He1ems KOHTpOJIb, CAMOOLIEHKA U
UCII0JIb30BaHUE OLIEHOYHOTO
JUCTA
19. 7-as YCTHBIH ONPOC, NACBMEHHBIN
5 HCICIIA KOHTPOJIb, CAMOOIICHKA U
VYpaBHenue X=a
MCII0JIb30BaHUE OIICHOUYHOTO
JHCTA
20. |decsituanbie 7-as YCTHBIN OMPOC, MHUCbMEHHBIH
NpUOIKEHNS HCJICIIA KOHTPOJIb, CAMOOLIEHKA U
UPPALUOHAIIBHBIX UCIOJIb30BaHUE OLIEHOYHOTO
qucell. JHCTA
21. | KBagpatHbIii KOpEHb 7-as YCTHBIN ONPOC, TUCbMEHHBIN
U3 MPOU3BCACHUA U Helens KOHTPOJIb, CAMOOLICHKA U
Aipodu UCIIOJIb30BAaHUE OLIEHOYHOTO
JaucTa
22. | KBagpatHbIif KOpeHb 8-as YCTHBIH ONPOC, MUCbMEHHBIN
13 MPOU3BCACHUS 1 HeZels KOHTpOJIb, CAMOOLICHKA U
Apobu HCII0JIb30BaHNE OLIEHOYHOTO
JHCTa
23. | KBajpatHblIii KOpeHb 8-as YCTHBIH OMPOC, MTUCEMEHHBIN
U3 CTCIICHH HEIEIs KOHTPOJIb, CAMOOLIEHKA U

HUCIIOJB30BaHHUEC OLICHOYHOT'O

JIUCTa

KBaJPaTHOT'O KOPHS U3
qucia, UCNOJAb3Ys
NPUHEOOXOAUMOCTH
KaJbKYJIATOP.

OnenuBaTh
KBaJIpaTHBIC KOPHU
LEJIBIMA YUCIIaMH U
ECITHYHBIMA

JIPOOsIMHU.

CpaBHUBATB U
YHOPSAI0YHBATH
panroHaIbHBIE U
UppaoOHATLHBIC
qrClia, 3aIMCaHHbIE C
MOMOIIIBIO KBaIPATHBIX
KOpHEM.

HccaenoBaTn
ypaBHEHUE x°=a,
HaAXOIUTHh TOUYHBIC 1
npUOIKEHHBIE KOPHH

npu a > 0.

HccnenoBarb
CBOICTBA KBaJIpaTHbIX
KOpHEH, MPOBOJS

YHCJIOBBIC




24. | KBazspatHblif KOpeHb 8-as YCTHBIH ONPOC, MUCbMEHHBIN
13 CTCIICHHU HEICA KOHTpPOJIb, CAMOOLICHKA U
UCTIOJIb30BaHUE OLIEHOYHOTO
JUCTA
25. | BeiHecenue 9-as YCTHBIH ONPOC, MUCbMEHHBIN
MHOKUTCIIA U3-T1I0 HEICIA KOHTpPOJIb, CAMOOILICHKA U
3HaKa KOpH. UCITIOJIb30BAHUE OIIEHOYHOTO
Bnecenne MHOXUTEISA
JMCTa
10J] 3HaK KOPHS
26. | Beinecenue 9-as YCTHBIH ONIPOC, MUCbMEHHBIN
MHOXXHUTCIISI U3-110[ HEIEIA KOHTpPOJb, CAMOOILICHKA U
3HaKa KOpH:. HCII0JIb30BaHUE OLICHOYHOTO
Buecenune MHOXHTENSA
JMCTa
10JT 3HAK KOPHS
27. | IIpeobpazoBanue 9-as YCTHBIH ONPOC, MUCbMEHHBIN
BBIPAXCHMH, HEIEI KOHTpPOJIb, CAMOOILIEHKA 1
COZIEpKamnX HCIIO0JIH30BAaHUE OLIEHOYHOTO
KBa/IpaTHbIE KOPHU
JmCTa
28. | [IpeoOpazoBanue 10-as YCTHBIN OMPOC, MUCHMEHHBIN
BBIPAKCHUH, HECIs KOHTPOJIb, CAMOOILICHKA U
concpxarux HCIOJIB30BaHUE OIIEHOYHOTO
KBa/IpaTHbIC KOPHH
JHCTa
29. | IIpeoOpazoBanue 10-as YCTHBIH ONPOC, MUCbMEHHBIN
BBIPAKEHHUH, Heems KOHTPOJIb, CAMOOLIEHKA U
COZIepIKaIINX

KBaJIpATHBIC KOPHU

HCIIOJB30BaHHUEC OICHOYHOI'O
JucCTa

OKCIIEPUMEHTHI C
UCTIOJIH30BAHUEM
KaJIbKYJISITOPA
(koMIIBrOTEDA).

Jloka3pIBaTH CBOMCTBA
apuPMETHIECKUX
KBaJPaTHBIX KOPHEW;
MPUMEHSATD UX JJIA
peoOpa3oBaHus

BBIPAKECHUH.

BeImoauaTn

npeodpazoBaHusi
BBIPAKEHUH,

coJepKaInX
KBaJIpaTHbIEC KOPHHU.
Beipaxats
IIEPEMEHHBIE U3

r€OMETPHUECKUX U
¢dusnueckux popmyi.

BoruucasaTs 3HaYeHUst
BBIPAKEHUH,

COJIeprKaIUX
KBaJpaTHbIE KOPHU,
HCIIONB3YS IIPH

CpaBHeHune
UpPAIMOHATEHBIX
YHceln Ha
KOOPJIMHATHOM
npsamoii (BITP 8,
3amanue Ne§).




30. | KonTpoarHasi padora 10-as KOHTpOJIbHAS paboTa HEOOXOIUMOCTH
Ne2 «Cpoiicta He e KAJIBKYIATOP.
apu(pMETHUECKOTrO
KBaJPaTHOT'O KOPHSD» Hcnoan30BaTh B X071
peleHus 3aaaq
3JIEMEHTapHbIE
Ipe/ICTaBICHNUS,
CBSI3aHHBIE C
IPUOITHKEHHBIMU
3HAYCHUSMU BEJINYHH.
3HaKOMHTBCH €
HCTOpPHUeEN pa3BUTHUSA
MaTeMaTuKu
31. | KBagpartHoe 11-aa YCTHBIM ONPOC, MMCbMEHHBIN | Pacmo3HaBaThb KBanparnsie
ypasHenue. Heronubrie HeIesI KOHTPOJIb, CAMOOLIEHKA U | KBajpaTHbIC ypaBHEHUS,
KBaJIpaTHRIC UCIIOJIb30BAHUE OLIEHOYHOTO | ypaBHEHHS. aHAJIMTHUYECKUE U
ypaBHEHUS
JmCTa
3anuceIBaTh GOPMYITY | HeaHATUTUUECKHE
32. | KBamparHoe 11-as YCTHBIH ONPOC, MUCbMEHHBIN | KOpPHEW KBaJpaTHOTO METO/IbI pEIICHHUS
ypaBHeHue. Heronubre HeZels KOHTpOJIb, CAMOOIICHKA U YpaBHEHUS, (BITP 8, 3ananue
KBa/IPATHBIC UCTIOJIB30BAHUE OIIEHOYHOTO No2).
aBHEHUS elaTh KBaipaTHbIe
yp JHCTa P AP
YPaBHEHUS —
= = = Pemenune
33. | ®opmyna kopHei 11-as YCTHBIH o1poc, muchMeHHprii | TOTHBICH HEMOHBIC.
KBAPATHOTO MaTeMaTHYeCKUX
HeeIst KOHTPOJIb, CAMOOIICHKA 1
ypaBHEHHSI A POJIb, 1 IIpoBoauth 3a/1a4, TPeOYIOIIHIX
UCIIOJIb30BaHU HOYHOT" .
CIIOJIB30 € OLCHOTHOIO npocreiinme IIPOXOXKICHMS dTana
JMCTa
HCCIEI0BAHMS MOJICTTHPOBAHHUS

(3amaum HA cMecH U
cmuiaBel, BIIP §,




34. | ®opmyna KopHei 12-as YCTHBIH ONPOC, TUCbMEHHBIN
KBa/IpaTHOTO He1ems KOHTPOJIb, CAMOOIIEHKA 1
YPaBHCHHA HCIIOJIb30BaHUE OLICHOYHOT O

JUCTA

35. | PemeHue TeKCTOBBIX 12-as YCTHBIH ONPOC, MUCbMEHHBIH
3a7a4 C IIOMOIIBIO HEIend KOHTpPOJIb, CAMOOILICHKA U
KBaJpaTHBIX HCIIOJIb30BAaHHUE OLICHOYHOTO
ypaBHEHUIA J—

36. | PemeHme TeKCTOBBIX 12-as YCTHBIH ONPOC, MUCbMEHHBIN
3a7a4 C IIOMOIIbIO HEesd KOHTpPOJb, CAMOOILICHKA U
KBaJpaTHBIX MCII0JIb30BaHUE OLIEHOYHOTO
ypaBHEHUIA J—

37. | Teopema Buera 13-as YCTHBIH ONPOC, MUCbMEHHBIN

HeJens KOHTPOJIb, CAMOOIIEHKA U
UCIOJIb30BaHUE OLIEHOYHOTO
JmcTa

38. | Perienue ypaBHeHUiA, 13-as YCTHBIN OMPOC, MUCHMEHHBIN
CBOIAMMXCA K Heaensd KOHTPOJIb, CAMOOILICHKA U
KBaZIpaTHBIM. UCIIOJIb30BaHUE OL[CHOYHOTO

JMCTa

39. | Pemrenuie ypaBHeHUiA, 13-as YCTHBIH OIIPOC, TUCEMEHHBIN

CBOZIAIIMXCA K Heens KOHTpPOJIb, CAMOOILICHKA 1

KBaJIpaTHBIM.

HCITIOJB30BaHHUEC OLICHOYHOI'O

JucCTa

KBaJPaTHBIX
YPaBHEHHUI.

Pemats ypaBHeHus,
CBOJSIILIECS K

KBaJIPaTHBIM, C
TIOMOIIIBIO
npeoOpa3oBaHMi U
3aMEHOMN

IIEPEMEHHOM.

Habaronats n
aHAJIN3HPOBATH
CBSI3BMEX/Ty KOPHIMHU
"

k03 urrenTaMu
KBaJIpaTHOT'O
yYpaBHEHHUSL.

®opmyIMpOBaTH
teopeMy Buera, a
TaKke 00paTHYIO
TEOpeMy, IPUMEHSATh
3TH TEOPEMBI IS

pEeIICHUA 3a1a4.

Pemars
TEKCTOBbIE3aa4H
anreOpandecKum

CIIOCO0OOM:

3amanue Nell).




40. | Pemienne npoOHBIX 14-as CaMOOILICHKa U [IEPEXOJIUTH OT
palliOHAJIbHBIX HEIEIIs KCIIO0JIb30BaHUE OLIEHOYHOTO | CIIOBECHOMU
YpaBHCHHIA THCTA (bopMyIHPOBKU
_ | YCJIOBHS 3a]1a9H K
41. | Peuenune qpoOHBIX 14-as YCTHBIH ONPOC, MUCbMEHHBIH | o pamecKoii
%EEEEEEEHHX HeZels KOHTPOIIb, MOJICITH TTyTéM
42. | Pemenue 1poOHBIX 14-as YCTHBIH ONPOC, MUChbMeHHBIH | COCTABICHHA
panroHaIbHBIX HEJEeNs KOHTPOJIb, CAMOOIICHKA 1 YPaBHCHUA, PCIIATD
YPaBHCHUH HCIIOJIb30BAHUE OI[EHOUHOro | COCTABICHHOC
JINCTa YPaBHCHUE,
MHTEPIIPETUPOBATD
43. | Pemenne qpoOHBIX 15-as YCTHBIH OIIPOC, MUCBMEHHBIN | pe3ylbTar.
paLMOHAIIBHBIX HEJeIst KOHTPOJIb, CAMOOLIEHKA U
YPaBHEHHIT HICIIOJIB30BAHHE OLIEHOYHOro | SHAKOMHThCS C
HCTa HCTOPHEH pa3BUTHUAL
anredpsl
44. | Pemienue 3a/1a4 C 15-as YCTHBIH ONPOC, MUCbMEHHBIN Pemenne matem.
IIOMOIIBIO Heaes KOHTPOJb, CAMOOLIEHKA U 3a71a4, TpeOYrOIHUX
paOHANTBHBIX HCIIOTb30BAHHE OLEHOIHOTO IPOXO’KJICHUS dTara
aBHEHUH MOJIETTMPOBAHMS
P fmera (Ter:[TOBEIe 3a1a4n
Ha JIBUKEHUE U
45. | Pemenue 3a1a4 ¢ 15-as YCTHBIN ONPOC, MUCbMEHHBIH pabory, BITP 8,
IIOMOIIBIO HeACIIt KOHTpPOJIb, CAMOOIICHKA U 3aganue NelQ).
patOHaIbHBIX UCTIOJTB30BAHUE OIIEHOYHOTO
ypaBHEHUI -
46. | KagparHbIit 16-as YCTHBIN ONPOC, MUCbMEHHBIN | Pacno3naBarth
TpéxuneH. Pa3noxenue HeeIIs KOHTpOJIb, CAMOOLICHKA U KBaJPaTHBIN TPEXUJIEH,
KBaJpaTHOTo yCTaHaBJIMBATh

TpEXWICHa Ha




MHOXHUTEIH HCII0JIb30BAHUE OLIEHOYHOI'O | BO3MOKHOCTb €r0
JaucTa pa3IoXKeHus Ha
MHOKHUTEIIH.
47. | KBagparusiid 16-as YCTHBIH ONPOC, MUCbMEHHBIN
TpéxuiieH. Paznoxenue HE eI KOHTPOJIb, CAMOOLIEHKA U PackiaaaniBaTh Ha
KBaJipaTHOTO HCIIOJIb30BAHUE OIIEHOYHOrO | MHOXKHTEIH
TpEXWIEeHa Ha i TP
Y J— KBaJIpaTHBIN TPEXWICH
MHOXHTCIIA C HEOTpULIATEIbHBIM
= > ~— IUCKPUMHUHAHTOM
48. | KBamparHslit 16-as YCTHBIH ONPOC, MUCbMEHHBIN
TpExwieH. Pasnoxkenune HeaeIIs KOHTPOJIb, CAMOOIIEHKA U
KBaJpaTHOTO HCIIONIb30BaHUE OLIEHOYHOTO
TpEXWIECHA Ha
JMcTa
MHOXHTEIH
49. | KBagparHbiit 17-as YCTHBIN ONPOC, TUCBMEHHBIN
TpéxuiieH. Pasnoxenue Henens KOHTPOJIb, CAMOOIICHKA U
KBaZipaTHOTO UCIIOJIF30BAHUE OIEHOYHOTO
TpéXuiieHa Ha
JmcTa
MHOXHTEIH
50. | KonrtposapHas padora 17-as KOHTpOJIbHAs paboTa
Ne3 «KBanpatHbie HeeNst
ypaBHeHus. [[poOGHbIe
panroHaIbHbIE
yYpaBHEHUS»
51. | JIuneiinoe ypaBHEHHE 17-as YCTHBIN ONPOC, TUCbMEHHBIN | Pacno3HaBaTth
C ABYyMA HEIEIs KOHTPOJIb, CAMOOLIEHKA U JIMHENHBIEC YPABHEHUS
HCPCMCHHBIMH, €TO YICTIOJIb30BAHHUE OLIEHOYHOTO | C JABYMS
rpaduk, mpumMepbl
. JucTa MepEMEHHBIMH.
pellIeHus ypaBHEHU
B LEJIBIX YUCIIAX.
52. | JIuneitHOE ypaBHEHHE 18-as YCTHBIH OIIPOC, TUCBMEHHbIN
C ABYM:1 HeAeIIs KOHTpPOJIb, CAMOOLIEHKA U

MEPEMECHHBIMU, €T'0




rpaduk, IpuMepsl
pELIeHUs ypPaBHEHU I
B LIEJIBIX YUCJIAX.

HCIIOJIB30BaHHUEC OLICHOYHOI'O
Jqucra

53. | JIuneiinoe ypaBHEHHE 18-as YCTHBIH ONPOC, MUCbMEHHBIN
C IByms HEeAes KOHTPOJIb, CAMOOILIEHKA U
HIEPEMCHHBIMH, €TO UCIOJIL30BAHUE OLIEHOYHOTO
rpaduk, mpuMepbl
peleHus ypaBHeHUN
B I[EJIBIX YUCJIAX.

54. | Pemenue cucteM aByx 18-as YCTHBIH ONPOC, MUCbMEHHBIN
JHHCHHBIX yPaBHCHUH I3 (S SE KOHTpPOJb, CAMOOLIEHKA U
¢ AByMs UCIIOJIb30BAHUE OIEHOYHOT'O
MEePEMEHHBIMH.

JmcTa

55. | Pemenue cuctem nByx 19-as YCTHBIN ONPOC, MUCbMEHHBIH
JIMHCUHBIX YPABHCHHUHA HE eI KOHTPOJIb, CAMOOIIEHKA U
C AByMS UCIIOJIb30BaHME OLEHOYHOTO
MEpPEMEHHBIMH.

JHCTa

56. | Pemenue cucrem IByx 19-as YCTHBIH ONPOC, MUCbMEHHBIN
JIMHCUMHBIX YPABHCHUH Helens KOHTPOJIb, CAMOOLICHKA U
C AByMA HCTIOTb30BAaHUE OIIEHOYHOTO
MEepPEMEHHBIMH.

JHcTa

57. | Ilpumeps! perieHus 19-as YCTHBIH ONPOC, MUCbMEHHBIN
CHUCTEM HCIIMHCUHBIX HEIeIs KOHTPOJIb, CAMOOILICHKA U
YPaBHCHHH € IBYM3 UCIIOJIb30BaHHUE OIIEHOYHOIO
MIepPEMEHHBIMH.

JIucCTa

Ctpountsb rpaguku
JIMHENHBIX YPaBHECHUH,
B TOM YHCJIE

HCIIOJIb3YS
nH(poBbIEPeCYPCHI.

Pazauuatnb
napasuiesibHbIE U
MepeceKaromecs
MPSAMBIE 110 UX
YpaBHEHHSIM.

Pematn CHCTEMBI
JIBYX JIMHEWHBIX
YPaBHEHUNC IBYMsI
MEPEMEHHBIMU
MMOJACTaHOBKOM U

CJIOKCHHEM.

Pemare npocreimmne
CHUCTEMBI, B KOTOPBIX
OJHO U3 YPaBHEHUII HE

SIBISETCS JTNHEHHBIM.

IpuBoaurs
rpapu4ecKyro
HHTEpIpeTanu
10

Pemrenue npakTtuko-
OpPHEHTUPOBAHHBIX
3aau4.




58. | [Ipumeps! perieHus 20-as YCTHBIN ONPOC, MIMCbMEHHBIN | pelleHUs] ypaBHEHUs C
CHCTEM HEJIMHENHBIX HeAeTIs KOHTPOJIb, CAMOOLICHKA U IByMs IIEPEMEHHBIMU
ypaBHCHUU € NBYyM: HMCIIOJIb30BAHME OLIEHOYHOTO | M CHCTEM YPaBHEHUH C
HepeMEHHBIMH.

aucra JBYMSI IEPEMEHHBIMH.

59. | I'papmueckas 20-as YCTHBIN OITpOC, MUCHbMEHHBIN | Pemars TekcroBbie
MHTEPIIPETAllHA ypaBH HE el KOHTpOJIb, CAMOOLICHKa 1 | 3ada‘'iu
CHIS € ABYMS HCIIO/TE30BAHHE OleHOuHoro | ITCOPalIecKiM
MEepEMEHHBIMHU 1 CIocoO0M

o JMCTa
CHCTEM ypaBHEHHUH C
JBYMsI TIEpPEMEHHBIMHU.

60. | I'paduueckas 20-as YCTHBIN ONPOC, MUCHMEHHBIN
HHTCpIpETAls ypaBH Henens KOHTPOJIb, CAMOOLICHKA U
CHU € IBYMSL MCIIOJIb30BAHUE OLEHOYHOTO
NEPEMEHHBIMH U

. amcra
CHCTEM ypaBHEHHH C
JIBYMsI TIEPEMEHHBIMHU.

61. | PemeHne TeKCTOBBIX 21-as YCTHBIN ONPOC, MUCbMEHHBIN
3aj1aq € ITIOMOIIBIO HEACIIA KOHTPOJIb, CAMOOLICHKA U
CHCTEM ypaBHCHIH HCIOJIb30BaHUE OLIEHOYHOTO

JmCTa

62. | Pemenne TeKCTOBBIX 21-as YCTHBIH ONPOC, MUCbMEHHBIN
3a/a4 ¢ NoMombto HEJIETs KOHTpPOJIb, CAMOOIICHKA U
CHCTEM ypaBHCHIH UCIOJIb30BAHUE OLIEHOYHOTO

JMCTa

63. | Pemenne TekcTOBBIX 21-as YCTHBIH ONPOC, MUCbMEHHBIN

3a71aq € ITIOMOIIbIO HeAeIIs KOHTpPOJIb, CAMOOLIEHKA U

CHUCTEM ypaBHEHUH

HUCIIOJIB30BAHNEC OICHOYHOI'O

JIMCTa

Pemenue npaktuko-
OPUEHTUPOBAHHBIX
3ajau.




64. | Uucnossle 22-as YCTHBIN OIIPOC, TUCbMEHHBIN
HEpaBCHCTBA HEIENs KOHTPOJIb, CAMOOIICHKA U
UCIIOJIb30BaHUE OLIEHOYHOTO
JMCTa
65. | CBOICTBa YHCITOBBIX 22-as YCTHBIH ONPOC, MUCbMEHHBIN
HEPaBCHCTB HEJEIS KOHTPOJIb, CAMOOLICHKA U
UCIIOJIb30BaHUE OLICHOYHOTO
JMCTa
66. | Cnoxxenue u 22-as YCTHBIH ONPOC, MUCbMEHHBIN
YMHOKCHHUE YACIOBBIX Henens KOHTPOJIb, CAMOOLICHKA U
HCPaBCHCTB MCIIOJIb30BaHUE OLIEHOYHOTO
JMCTa
67. | Cnoxenue n 23-51 YCTHBIN OIPOC, TUCbMEHHBIN
YMHOKCHHC YU CIIOBBIX HeZels KOHTpPOJIb, CAMOOLICHKA 1
HEPAaBCHCTB HCIIO0JIb30BAaHUE OLIEHOYHOTO
JHCTA
68. | [lepeceuenvie n 23-51 YCTHBIN ONPOC, MUCHMEHHBIN
00beIMHEHNE HCICIIA KOHTpPOJIb, CAMOOILICHKA 1
MHOXCCTB UCIIOJIb30BAHUE OIEHOYHOTO
JMCTa
69. | Yucnossie 23-51 YCTHBIH OITPOC, TUCbMEHHBIN
IIPOMEXYTKH HECIIs KOHTPOJIb, CAMOOLIEHKA U

HCITIOJIB30BAHNE OICHOYHOI'O
JucCTa

®opmyJIHMpOBaTH
CBOICTBA

YHUCJIOBBIX
HEPaBEHCTB,
WJUTFOCTPUPOBATH UX
Ha KOOPJIMHATHOU
MPSIMO, 10KA3bIBATh
areOpanvecKu.

IIpumeHsTH CBOMCTBA
HEPaBEHCTB B X0/I¢
pelieHus 3a1ay.
PemaThb nuHeliHbIC
HEpaBEHCTBA C OJHON

IIEPEMEHHOM,

M300paxkaTh peleHue
HEpPAaBEHCTBA Ha
YUCJIOBOM MPSMOM.

PemaTthb cucteMsl
JIMHENHBIX
HEPaBEHCTB,
M300paxkaTh peleHue
CHCTEMbI HEPABEHCTB
Ha 4YKMCIIOBOU IIPSAMOM

Pertienye 4rcIOBBIX
HEpaBEHCTB Ha
KOOPJIMHATHOM

npsimoii (BIIP 8§,
3amanue Nod).

DJeMEeHTHI TEOPUH
MHO>KECTB KaK
00BEeIMHSAIOLIEE
OCHOBAHHME MHOTHUX
HaIpaBJICHUN
MaTeMaTHKH.




70. | Perenne HepaBeHCTB C 24-as YCTHBII 0IIPOC, TUCHbMEHHBIN
OJIHOH IEPEMEHHON 13 (SSE: KOHTpPOJIb, CAMOOIIEHKA U
WCIIOJIb30BAHUE OLIEHOYHOTO
JHCTa
71. | Pemienne HEpaBEHCTB C 24-as YCTHBII OIIPOC, TUCbMEHHBIN
OJIHOM NEPEMEHHON He1es KOHTPOJIb, CAMOOIICHKA U
WCIIOJIb30BaHUE OIICHOYHOTO
JmcTa
72. | CucteMbl IMHEHHBIX 24-as YCTHBIH ONPOC, MUCbMEHHBIN
HEPABEHCTB C OJJHOM Heaes KOHTPOJIb, CAMOOLIEHKA U
NEPEMEHHON U nX HCIIOJIb30BAHUE OLIEHOYHOTO
peleHue. -
N300paxenue
peleHNs TUHEHHOTO
HEPaBEHCTBA U MX
CHUCTEM HA YHCIIOBOMN
IPAMOM
73. | CucTeMbl TMHEHHBIX 25-as YCTHBIN ONPOC, MUCbMEHHBIH
HEPABEHCTB C OJIHOM Helens KOHTPOJIb, CAMOOLICHKA U
TNePEMEHHOH 1 UX UCTIOJIB30BAHUE OIIEHOYHOTO
pelieHue. [—
N300paxenue
pEelIeHUs TMHEUHOTO
HEpaBEHCTBA U MX
CHCTEM HA YHCIIOBOI
PSAMOM
74. | Noxa3aTenbCcTBO 25-as YCTHBIH ONPOC, MUCbMEHHBIN
HCPaBCHCTB HeJlens KOHTPOJIb, CAMOOLICHKA U

Kak
peoOpa3oBHIBATH
TEKCTOBYIO
uHdopmarmio ¢
YYETOM LENN
JanbHENIIero
HCITOJIb30BaHUS
(3amauu Ha BEIOOD
ONTHUMAILHOTO
Bapuanra, BIIP 8,
3amanue No7).




HCIIOJIB30BaHHUEC OLICHOYHOI'O

aucTa
75. | KonrpoJipHasi padora 25-as KOHTpOJIbHAsI paboTa
Ned « Hepasencrsa. Hemens
CucreMbl ypaBHEHUH »
76. | CterneHs ¢ IEIbIM 26-as YCTHBIH OIIPOC, TUCbMEHHBIN | (POPMYJIMPOBATH [IpeoOpazoBanue
[OKasaTeJIeM HEHENS KOHTPOJIb, CAMOOLICHKA U onpeseJeHHe CTEIICHH CTCIICHU C IEJIbIM
UCIIOJIb30BAHUE OLEHOYHOIO | ¢ LEJIBIM [TOKA3aTENEM. noxasateneM (BIIP
- 8, 3amanue Neb).
IIpeacraBasATh 3anuch
77. | CreneHs C 1ebIM 26-as YCTHBII OIIPOC, MICHMEHHBII | OOJIBIINX U MaJIbIX
HoKa3aresieM HEJeIst KOHTPOJIb, CAMOOIICHKA ¥ | YMCEJl B CTAaHJAPTHOM
UCIIOJIb30BaHUE OlleHOUHOro | Buae. CpaBHUBATH
amcra YHCIa U BEJTMYHHBI,
3aIlMCaHHbIE C
78. | CBoiicTBa CTETIEHU C 26-as YCTHBIH ONPOC, MUCBMEHHBIN | oo oo o
HEJIBIM ITOKa3aTeIEM HEJIETs KOHTpPOJIb, CAMOOIICHKA U crenenu 10.
WCTIOJIH30BaHUE OLIEHOYHOTO
JMCTA Hcnob30BaTh 3aMMCh
quceNl B CTAaHJapTHOM
79. | CBoiicTBa CTETIEHU C 27-as YCTHBIH ONPOC, MUCbMEHHBIN BHJIE 7UTS BBIPAYKEHHUST
[OCJIbIM MOKa3aTeJIeEM Heens KOHTpPOJIbL, CAMOOIICHKA U Pa3MEPOB 06HEKTOB,
MCIIOJIb30BAHUE OLEHOYHOTO | 1iiyTebHOCTH
JCTa MPOIIECCOB B
80. | CrannapTHas 3amuch 27-as YCTHBII OIIPOC, IUChbMeHHpIH | O Py KAFOIIEM MHPC.
qucia. HeAeIIs KOHTpPOJIb, CAMOOIICHKA U

HCITIOJIB30BAHNE OICHOYHOI'O

JIMCTa

®opMyJIMpPOBATH,
3alluChbIBaThH B

CHMBOJINYECKOH
dopme




81. | Pasmeprl 00BbEKTOB 27-as YCTHBIH ONPOC, MUCbMEHHBIN | ¥ HIIIOCTPHPOBATH
OKPY>Karomero Mupa HeACTLt KOHTpPOJIb, CAMOOILICHKA U NpUMepPaMM CBOMCTBA
(OT 21eMEeHTapHBIX MICTIOJIB30BAHHUE OLICHOYHOTO | CTEMEHH C LEJbIM
YaCTHIL JI0
aucra MOKa3aTeJIeM.
KOCMHYECKUX
HEKTOB .
00beKTOB), IIpuMeHsATH CBOMiCTBA
JUTUTEIIBHOCTh
CTETICHU IS
IPOLIECCOB 5
B OKPYKAOIIIEM MHUPE. NpeobpasoBatiti
82. | Pazmeps! 00beKTOB 28-as YCTHBIH OMPOC, MUCEMEHHBIN | ppipaskeHmii,
E)Kp}’)KaIOHIGFO Mupa HECTIS KOHTpPOJIb, CAMOOIICHKA U coJiepyKalluX CTENEHH C
OT 3JIEMEHTapHBIX
p HCTIOJIb30BAHHUE OLEHOUHOTO | [1epiM [TOKA3ATEIIEM.
Y4acTHIl J10
JmCTa
KOCMUHCCKHIX BbINOJHATE JelicTBHSA
00BEKTOB),
c YHCIIAMH,
JUTUTEIIEHOCTh
IPOLIECCOB 3aIMCaHHBIMU B
B OKPY’KaroIleM MHpE. CTaHJAPTHOM BHUJIC
(YMHOXEHUe, JeNieHue,
BO3BE/ICHNE
B CTCIICHD)
83. | [TonsTe pyHKIMM. 28-as YCTHBIH OIIpoC, nucbMeHHbIN | Mcnosib3oBaTh
OGnacts onpeneneHus HEOCIs KOHTpPOJIb, CAMOOIICHKA 1 (GYHKIIMOHATIEHY
u MHO”(efTBO HCIIOJIF30BAHUE OLIEHOYHOIO | 0
3HaYeHUH QyHKUIUU.
JHCTa TEPMHMHOJIOTHI0
HUCHUMBOJIMKY.
84. | CnocoOsl 3ananus 28-as YCTHBIH OIIPOC, MTUCbMEHHBIH | BBIYHCAATH 3HAYEHHSI
GyHKIMi, HEIEs KOHTPOIIb, CAMOOIICHKa ¥ | (DYHKIUHA, 3a1aHHBIX

HUCITIOJIB30BAHNE OICHOYHOI'O

JucCTa

bopmynamu (ripu
HEOO0XOIMMOCTH




85.

I'padpux pyHKIIM.
CgoiicTBa pyHKIIHNH,
UX OTOOpakeHHe Ha
rpaduke

29-as
Heens

YCTHBIN OIIPOC, TUCbMEHHBIN
KOHTPOJIb, CAMOOLIEHKA U
HCI0JIb30BaHUE OLICHOYHOIO
JaMcTa

UCIIOJIb30BATh
KaJIbKYJISTOD);
COCTABJIATH
TA0IMIbI3HAYECHH I

GyHKITUN.

Crpours no
TOYKAMIrpaduku

(GYHKLIMH.

OnucniBaTh
cBoiicTBa QpyHKIMU Ha
OCHOBE €&
rpaduyecKoro
MIPEICTaBICHHUS.

HUcnonb3oBatrh
(bYHKIIMOHATIBHY
10
TePMHHOJIOTHI0
HCHUMBOJIMKY.

HccaenoBath npumepsl
rpauKoOB, OTPAKAIOIINX
peanbHbIE TPOLIECCHI U
sBieHus. [IlpuBoauTh
NpUMepPbI TPOLIECCOB U
SIBJICHUM C 3aJaHHBIMH
CBOMCTBaMHU.

Hcnoab3oBarb
KOMIbIOTEPHbIE
NPOrpamMMmBbl JUist
MOCTPOEHUS TPaPUKOB
(bYyHKUIMN 1 U3y4EHHST MX

Pemenue npaktuko-
OPUEHTUPOBAHHBIX
3ajau.




CBOMCTB

86. [Urenue u moctpoeHue 29-as YCTHBIN ONPOC, MUCHMEHHBIN
rpadukoB GpyHKIHI. HeIeTst KOHTPOJIb, CAMOOLICHKA 1
UCTIOJIb30BaHUE OLIEHOYHOTO
aucra
87. [Urenue u nmocTpoeHue 29-as YCTHBIH ONPOC, MMCbMEHHBIN
rpadukoB QyHKIIHIA. HEJENs KOHTPOJIb, CAMOOLICHKA U
UCIIOJIb30BAHUE OLIEHOYHOT'O
JMCTa
88. |[Ipumepsr rpaduKoB 30-as YCTHBIH ONPOC, TUCbMEHHbBIN
GyHKIMH, HeJens KOHTPOJIb, CAMOOIICHKA U
OTPaKAIOIINX PEATbHBIY UCTIOJIb30BaHUE OLIEHOYHOTO
TIPOIIECCHI. JmCTa
89. |OyukIHH, 30-as YCTHBIN OMPOC, MUCHMEHHBIN
OITMCBHIBAOIIIE MTPSIMYIO HeeIst KOHTPOJIb, CAMOOIIEHKA U
" o0paTtHy10 UCIIOJIb30BaHUE OLIEHOYHOT O
HPONIOPLIUOHATIBHBIE JHCTA
3aBHCUMOCTH,
u
XTpaQuKu.
90. |OyHKIHH, 30-as YCTHBIN ONPOC, MUCbMEHHBIH
OIHCHIBAIOIIUE MPSAMYIO HeJeIs KOHTPOJIb, CAMOOLIEHKA 1
u 00paTHYIO UCIIOJIb30BaHUE OLIEHOYHOTO
HPOTNOPIIMOHATIbHBIE amcra

Haxomurs ¢
NOMOIIbLIOrpapuKa
(byHKIMY 3HAUYCHHUE
OJIHOU U3
paccMaTpUBaeMBbIX
BEJIMYHMH I10 3HAYCHHUIO

JIPYTOH.

B HecnoxHbIX
CIIy4asiXBbIPAKATH
dopmy.ioit
3aBHCUMOCTDb MEK]Y
BCIIMYMHAMH.

OnuceIBaThL
XapaKTepU3MEHEHUs
OJTHOM BEJIMYUHEI B
3aBUCHMOCTH OT
W3MEHEHUS JIPYTOH.

Pacno3naBaTh BUIEI
M3y4aeMbIX QyHKIHH.
Iloxka3biBaThH
CXeMaTH4eCK
UIIOJIOKECHHE

Ha

KOOpAUHATHOU
IJIOCKOCTH IpauKoB

Pabota ¢ rpapukamu




3aBHCHUMOCTH,
u
XrpauKy.
91. [CunepGona. 31-as YCTHBIM OMPOC, TUCHMEHHBIN
HeeIns KOHTPOJIb, CAMOOIIEHKA 1
UCTIOJIb30BaHUE OLIEHOYHOTO
JHCTa
92. Mpaduk pynkyuu y = 31-as YCTHBIN OMPOC, MUCbMEHHBIH
X2, HEeIs KOHTPOJIb, CAMOOIICHKA U
UCTIOJIb30BaHUE OIIEHOYHOTO
JIMCTA
93. [['paduk pyHkumu y = 31-as YCTHBIN ONMPOC, MUCbMEHHBIH
X, HEeIs KOHTPOJIb, CAMOOIICHKA U
UCTIOJIB30BaHUE OIIEHOYHOTO
JmcTa
94. | dyakHH Y = X2,y = X3, 32-as YCTHBIH OMPOC, TUCHMEHHBIN
y=\/x, y=IxI; rpaduuec HEeens KOHTPOJIb, CAMOOLICHKA U
Koe petieHne UCIOJIb30BaHUE OI[EHOYHOTO
YPaBHEHHI U CUCTEM
. JmCTa
ypaBHEHUIA
95. | dyHkIHH Y = X2,y = X°, 32-as YCTHBIH ONPOC, MUCbMEHHBIN
y=\/x, y=IxI; rpapuuec Heens KOHTPOJb, CAMOOIICHKA 1
Koe perieHne UCIIOJIF30BAHUE OIEHOYHOTO
YpaBHEHUI U CUCTEM
. TmcTa
ypaBHEHHMA
96. |[KonTpobnasi pabora 32-as KOHTpOJIbHAsS paboTa
HeIemst

« CTeneHsn ¢ LEIBIM

dynkmuii Buga: y = X2,y

=%, y=x, y=Ixl;

Hcnoan3oBarth
(pyHKUHMOHAIBHO-
rpajpuyeckue
NPeACTABJICHHA
JUISIpEUICHUS 1
UCCIIEIOBAaHUS
YPaBHEHHI U CUCTEM
YpaBHEHHUI.

IIpumensaTs
M (ppoBbIE pecypehl
JUIS1 IOCTPOEHUS

rpadukoB QyHKIUH.

Pemenne npaktuko-
OpPUEHTUPOBAHHBIX
3a/au4.




IIOKa3aTcCJIEM .

DOYyHKIUN
97. 33-1 YCTHBIH ONPOC, TUCbMEHHBIN | BbIOMpaTh,
KBaaparHbie HE eI KOHTPOJIb, CAMOOIICHKA 1 NPUMEHSITh,
ypaBHEHMS. HCIIOJIb30BaHNE OIICHOYHOI'O | OLeHUBATHL CIOCOObI
JIMCTA CpaBHEHUS YHuCe,
BBIYMCJICHHI,
98. Tpot 33-1 YCTHBIH OIIPOC, MMCBMEHHBIN | mpeoOpa3oBaHmii
00HBIE
HEACIA KOHTPOJIb, CAMOOLICHKA U Bblpa)KeHHﬁ, peuenus
paroHaIbHbIC
HCIIOJIL30BAHHE OLICHOYHOI'O ypaBHeHHﬁ.
YpaBHEHHUSI.
JINCTa
OcymecTBiasT
99. | HepaBencta u 33-1 YCTHBIN OMPOC, MUCbMEHHBIH | b
CUCTEMBbI HEPaBEHCTB. Hees KOHTPOJIb, CAMOOIICHKA U CAMOKOHTPOJI
HCIIOJIL30BaHHUE OIlEHOYHOro | b
JHCTa BBIIIOJTHSIEMBIX
JEUCTBUI U
100.| Cremnens ¢ 1ensM 34-5 YCTHBIN ONPOC, TUCEMEHHBIN | CAMOIIPOBEPKY
ITOKa3aTCJICM. HEes KOHTpPOJIb, CAMOOILIEHKA 1 pesyabTara
UCIIOJIB30BAHUE OIIEHOYHOTO | BBIYMCIICHHH,
JIUCTA npeoOpa3oBaHuii,
ITOCTPOCHHM.
101.| ®yHKIIH 34-51
Hemens Pematr 3agaum
u3 peajibHOI
102.| IToBrOopenue 34-5 JKU3HH,
OCHOBHBIX TTIOHATHH 1 Heest NPUMEHATH
METOJI0B KypcoB 7 1 8 MaTreMaTHYeCKHE
K B HH
nacccz , 0bobmenue 3HAHUS JIJIS PeLICHUS
3HAHUI
3a/a4 U3 IPYyrux
MPEIMETOB.

Pemath TeKCTOBLIE
3aj1a4u, CPaBHUBATb,




BBIOHPATH CIIOCOOBI
pelIeHus 3a1a4n




9 KJIACC

Komnue
N Jlara Bunwl nesreapHocT DYHKIHOHATBHAS
2 Tema ypoka CTBO dopma KOHTPOJIS
MIPOBEICHUS IrpPaMOTHOCTh
wn | P 4acoB o0yyaromuxcs b
l-as venens | Jlunelinoe ypaBHeHue. Pemenue . Pemmate JUHEWHBIE "
1 YPaBHEHMH, CBOASIIIUXCSA K 1 KBaJ[paTHbIC ypaBHEHMUS,
JIMHEWHBIM YPaBHEHMsI, CBOJSIIMECS K HUM,
- . npocreifiue IpoOHO-
2 1-as nenens KBanpatHoe ypaBHeHUe. 1 YcTHBIN orpoc
palnoHaIbHbIE YPABHEHUS. AureGpandeckue
3 l-as Henens | Pemienue ypaBHEHUH, 1 J CpaBHUBaTh M| BRIpayKeHMS: CIIOBECHAS
CBOJIAIIUXCSI K KBaJPATHBIM YHOPANOYNBATE PAlMOHATIBHBIC U UHTEpIpETAIUs U
2-ast Henest MppatnoHaILHBIC THCITA. OIIEpUpPOBAHNE
[ ]
BbINIONHATD anreOpanvecKuMu
apupMeTHyecKkue  JeHUCTBUA  C BHIPAKCHHSAMH,
allMOHAJIbHBIMU YHCJIaMH, coueTast
palt > BKJIIOYAIOIIMMH YHUCJIIA,
YCTHBIE U NHCbMEHHBIE TPUEMBI,
CHUMBOJIBI,
BBITTOJTHSTh BBIUUCIICHUS c
apudmeTnyeckue
. . HppalMOHAILHBIMU YUCJIaMHU.
Pemenne ypaBHeHui, IInceMeHHBIH omnepanuu, CTeeHn 1
4 1 o Haxomuts 3HAYECHHUS
. IIPOCTBIE KOPHH.
CBOZIMIHXCH K KBA/IpaTHLIM KOHTPOJIL CTETNIEHEN C LIEJIBIMH IOKA3aTEsIMU P p
U KOpHEW, BBIUUCIATH 3HAYECHUS
YHCIIOBBIX BBIPAKEHUI.
. OKpyrasiTh NEHCTBUTEIBHBIE
yuciaa,  BBIIOJHATH  IPUKHIKY
pe3yJsibTaTa BHIYMCIEHUH, OLIEHKY
YHCJIOBBIX BBIPAKEHUI.




2-as Henens | Dynkuums. O6nacTp onpeaeneHus
5 ¥ 00J1aCTh 3HAaYCHUH (PYHKIUH,
n.1.
2-as megenss | @ynkmwsi. O6IacTh onpeneIeHus
6 U 00J1aCTh 3HAYCHUH (PYHKIUH,
m.1.
3-sHenens | Oynxmus. OGmacTh onpeaeeHus
7 ¥ 00J1aCTh 3HAYCHUH (PYHKIIUH,
n.1.
8 3-s menenst | CpoiicTBa pyHKIUH, 1.2
9 3-Henend | Cpojicraa GyHKIMiIL, 11.2. [TrceMeHHbIi
KOHTPOJIb
10 4-aguenens | I'paduku pynkumii: y = KX, y =
kx + b, y=k/x, y=x3, y=vX, y=|X|
1 4-asuenenss | ['paduku pynkumit: y = kx, y =
kx + b, y=k/x, y=x3, y=vX, y=[X|
4-ag nenens | KBazpaTHbIN TpexXdiieH U €ro
12 KOpHH, 11.3.
5-ast Henens
13 KBanparHbIii TpeX4JieH 1 ero B R ——
KOpHH, 11.3. KOHTDOITb
14 S-as HENNS | PasoKeHHeE KBAAPATHOTO

TPEXUICHA HA MHOXXUTECIIN, m.4.

o PacnoznaBath byHKIUN
W3ydeHHbIX  BUAOB. [loka3biBaTh
CXEMaTHYEeCKH PpACIOJIOXKEHHE Ha

KOOPJAMHATHOM IUIOCKOCTH

rpadukoB pyHkuuit Buga: y = kx, y
=kx+b,y=k/x,y =ax2 + bx +c,

y = x3, y =V y = |x, B

3aBUCUMOCTU oT 3HAYCHUI
KOX(HUIHECHTOB, OMHCHIBATH
CBOMCTBa (QYyHKIIHIA.

. Crpoute u  wu300paxkaTh
CXEMAaTUYECKU rpaduku
KBa/IpaTHYHBIX GbyHKIHIA,
OIHCHIBATH CBOMCTBA
KBaJpaTUUHbIX (DYHKIUH 1O uX
rpadukam.

. Pacnio3naBarp

KBaJIpaTUYHYIO GbyHKIUIO 1o
¢dopmyne, TPUBOIUTH  HPUMEPHI

KBa/IpaTHYHBIX byHKINN w3
peanbHOI JKH3HH, buzuKwy,
TE€OMETPHH.

DyHKIUU: IOHITHE
GbyHKIHH,
0003HavaroIiee, HO HE
OrPaHUYCHHOE
JUHEWHBIMU (PYHKITUIMH,
UX CBOMCTBAaMH, a TaK¥Ke
pa3JIMYHbIC OITUCAHUS
NIPEICTABIICHUS
¢ynkuuii. Kak mpasuiio,
UCTIOJTb3yeMbIC
NIPEICTABIICHUS
SIBJISIFOTCS CJTIOBECHBIMH,
CUMBOJIUYCCKUMH,
TaOJUYHBIMU U
rpaguyecKUMu

YpaBHeHus u
HEPAaBEHCTBA: JIMHEWHbIE
Y CBSI3aHHBIE YPaBHEHHUS
Y HEPABEHCTBA, IPOCTHIE
YpaBHEHUS BTOPOU
CTENEHH, aHATUTUIECKUE
Y HEAHAJUTUYECKNE
METO/JIbl PELICHUS

AnrebGpanueckue
BBIPA)KEHUS: CIIOBECHAS




5-as Henens

UHTEpIIpeTalus U

OIepUpPOBAHUE
anreOpandecKuMu
. BBIPOKCHUSIMH,
15 Paznoxxenue kBapaTHOro HucpmeHHBIN BKITIOUAIOLAMH YHC/IA
b
KOHTPOJIb
TpeX4eHa Ha MHOXHTENH, 11.4. p CHMBOJIBI,
apupMeTHIeCKue
OTepaluny, CTENIeHA U
IPOCTHIE KOPHH
6-as Henensa | KourpoJsibHasi padora Nel mo
TeMe « DYHKUIMH U X CBOHCTBA. Kontporsnas
16 ii -
KBaapaTubliii Tpex4ien», m.u. 1 pa6ota
4.
6-as Henenst | @ynkuusg y=ax, ee rpaduk u
17 . o Pacnio3naBath ¢ynknuu | DyHKIUU: IOHATHE
CBOMCTBA, I1.5. b
W3y4eHHBIX BUIOB. [loka3biBaTh YHKIHH,
_ o0o3Hayarolee, HO HE
6-ast menens | DyHKIMA y=aX, ee rpaduK 1 TTichEMeHHEII CXEMaTHUYECKH pACTONIOKEHHe Ha
18 CBOMCTBA, I1.5 OTPAHMHCHHOC
2 e (v
KOHTPOJIb KOOPJAWHATHOHU TIJIOCKOCTHU JIVUHEUHBIMU (I)YHK]_[H;IMH,
19 7-ast HeJlems I'paduky QpyHKIHi y:ax2+ n, rpadukoB GyHkuuit Buga: Y = kx, y | HX CBOMCTBAMH, & TAKKE
=a(x-m)>2 a3JIMYHbIE ONUCAHUA U
y=a(x-m)?, 1.6. =kx+b,y=kix,y=ax2+bx+c, P
7-as Henens T'padukn GyHKImMiT y=ax2+ n [TvicEMEeHHbIH IIPEJCTaBICHUS
20 ’ y =33, y =% y =[x, B ¢yukuuit. Kak nmpasmio
y=a(x-m)?, 1.6. KOHTPOJIb ' ’
7-atmemens | T 0 0 ) 3aBUCHMOCTH oT 3HA4YEHM | HCIIOIb3yEMbIE
- 5 v=ax?+ n
21 PaQuKN QYHKIMH y=ax"+ N, HpeJICTABIICHHS
y=a(x-m)?, ..6. KOA(PHUIMEHTOB, ONMCHIBATH Hll;)HjIOTCSI CTOBECHEIMI
2
8-as Henens i v=ax2 i i
22 Nas Fpa(bHKHz(bYHKHHH y=ax*+n, CBOHCTBA yHKLMI. CHMBOJIMTYECKIMH,
y=a(x-m)-, .6. o Crpouts ¥  u300paxkarh | TaOJHYHBIMH M
23 8-ast Heziens CXEMaTUYECKH rpaduku | rpaduueckuMu

ITocTpoenue rpaduxa




KBaJpaTUYHOM (YHKIMH , I1.7. KBaIpaTHIHbIX bynKmi,
OIUCHIBATH CBOICTBa
8-as menens | [locrpoennue rpaduxa .
24 KBaJpaTUYHBIX (YHKIMHA 1O HX
KBaJIpaTHYHOM QYHKIUH , 11.7. rpaduKam.
9-as HeleM. | Tlocrpoenne rpaduka TIChMEHHBIIA . Pacriosnasars
25 KBaJpaTUIHON QYHKIUH , 11.7. KOHTPOJIb KBaJIpaTU4YHYIO GbyHKIUIO 1o
¢dopmyne, TPUBOIUTH HPUMEPHI
26 9-ag mepensa | @ynkuus y=x", 1. 8. KBaJIpaTH4HbIX GyHKImMi 3
peaibHOU JKU3HH, (bu3ukH,
27 9-as nenens | Kopens n-oii crenenu, 1. 9. IeOMETPHH.
10-as CreneHb ¢ paloOHaIBHBIM
28 Henens nokasareiem, 1. 11.
10-as KounrpoJabnas padora Ne 2 no
29 HeZels teme «KBagparnynast QyHKIH», KonTpombHas
m 5—11. pabota
10-as Pemrenue HepaBeHCTB BTOPOit
30 HeIems CTETEHU C OJTHOM EPEMEHHOM, 1. e Pemars MHHCHHBIC u
14. KBaJ[paTHbIC YPABHEHUS, | yoapyerys u
YPABHCHUA, CBOMIMNCCA K HUM, | yonapencTBa: THHEHHBIC
11-as Pemrenue HepaBeHCTB METOAOM NPOCTCUIINAC ApoOHO- U CBSI3aHHBIE YPABHEHUS
31 aIMOHAJIbHBIC YPaBHEHUS
Hees HUHTEPBAJIOB, 1. 15. part yp 1 HEpaBEHCTBA, POCTHIE
e Pemars CHUCTEMBI JIBYX yPABHEHHA BTOPOF
11-as Pemenue HepaBeHCTB METOIOM JIMHEVHBIX YpaBHEHHUU C JAByMs CTOIICHIL AHATHTHIECKIE
b
32 HeIemns WHTEPBAJIOB, 1. 15. NEPEMCHHEIMH M CHCTEMBI ZBYX | oo
YpaBHEHHH, B KOTOPBIX OJIHO
1 METOJIbI PEIICHUS
-ast Pemenue HepaBeHCTB METOIOM Ry Te—— ypaBHEHHE HE SIBIISICTCS
33 Heaels WHTEpBAJIOB, 1. 15. JINHEUHBIM.

KOHTPOJIb




12-ag

Llenoe ypaBHeHHE U €r0 KOPHH,

34 Henens n.12.
12-as [enoe ypaBHEHUE U €r0 KOPHH,
35 Henens n.12.
12-as [enoe ypaBHEHUE U €TI0 KOPHH, TIHchMeHHbI
36 HEJENs m.12. KOHTPOJTD
13-as JIpoOHBIC paliiOHAILHBIE
37 Henens ypaBHeHus, 1. 13.
13-as JIpoOHBIC paliiOHAILHBIE
38 Henens ypaBHeHus, 1. 13.
13-as JpoOHbIe palnoHaIbHbIE TIHChMeHHbII
39 Helens ypaBHeHus, 1. 13. KOHTPOIH
14-as JpoOGHBbIe paliioHaTbHBIE
40 DICNE ypaBHeHus, 1. 13.
14-as
HeJens
JlpoOHble palioHalIbHbIE
41

ypaBHeHus, 1. 13.

Pemate  TexkcTOBBIE  3amauyu
anreOpanveckuM CrIocoOoM ¢

IIOMOILBIO COCTaBJICHUS
YPAaBHEHUsI WA CHCTEMBI IBYX
YPaBHEHUM c JIBYMS
[IEPEMEHHBIMMU.

IIpoBoauTh IIPOCTEHIIINE

UCCIICIOBAaHUSI  YPaBHEHUU U
CUCTEM YPaBHEHUN, B TOM YHUCIIE
C IPUMEHEHUEM IpauIeCKUX

MPEACTABICHUI
(ycraHaBnuBaTh,  HMMEET  JIU
ypaBHEHHE WIH cucrema

YPaBHEHMI  PEILIEHUs,  €CIH
HMMEET, TO CKOJIbKO, U TIpoyee).
Pemiate nuHeiHbIE HEPAaBEHCTBA,
KBaJIpaTHbIE HEPABEHCTBA,
n300paxarh pelieHue
HEPABECHCTB Ha  4YHUCIOBOM
IIPSIMOM, 3aIMCBIBATH PEIICHUE C
IIOMOILIBK0 CUMBOJIOB.

Pemare cucremsl  JTMHEHWHBIX

HEPABEHCTB, CHCTEMBI
HEPaBEHCTB, BKJIFOYAOIIHE
KBaJ[paTHOE HEPABEHCTBO,

n300pakaTh pELICHHE CHUCTEMBbI
HEPABECHCTB Ha YHCIIOBOM
IIPSIMOM, 3aIMCBIBATH PEIICHUE C
IIOMOILIBKO CUMBOJIOB.
Hcnons3oBaTh HEpaBEHCTBA IPU
pELIEHUH Pa3JInYHbIX 3a1ay.




14-ag

KonTpoasnas padora Ne3 o

42 HEeJEest TeMe «YpaBHEHHUS U KontposnbHas
HEPAaBEHCTBA C OJTHOM pabota
nepemMeHHo», 1. 12 — 16.
15-as .
3 YpaBHeHue ¢ 1Bymst Pematp JINHEUHBIE u
HeJe s
a MIEPEMEHHBIMH U ero rpaduk, KBaJIpaTHbBIC YpaBHEHUS],
m.17. YpaBHEHUS, CBOJSIINECS K HUM,
15-as VpaBHeHue ¢ ABYMS pocTeHIme poOHO-
a4 HeJeIs TlepeMeHHBIMH 1 ero rpaduk, palroHaIbHbIe ypaBHEHUS.
ml7. Pemate CHUCTEMBI TIBYX
JIMHEWHBIX YPAaBHEHUH C JIByMs
45 15-as I'paduaeckuii criocod permeHus BTy —— HepeMeHHfIMI/I M CHCTEMBI JIBYX | Vpapyerys i
Hesemns CUCTEM ypaBHEHHUIA, 1.18. KOHTPOIb ypaBHEHUH, B KOTOPBIX OJHO HEPABCHCTRA: TMHCHHBIC
ypaBHEHUE HE SIBIISIETCS
16-as 5 U CBSI3aHHBIC YpaBHEHUS
. . JTUHEWHBIM.
16 Pewrenue cucrem ypaBHeHU I Y HEPABEHCTBA, MPOCTHIE
HEACIIA . Pemtate TEKCTOBEIE 3aga4u o
BTOPO# cTerneny, 1. 19. yYpaBHEHUS BTOPOH
anreOpanveckiuM CIocoooM ¢ CTeNeHIL. AHATHTHIECKHE
16-as . MIOMOIIIBFO COCTaBIICHHUS ’
47 HeJens Pemienue cucrem YpaBHCHHUU U HeaHaAJIUTUYECKUE
BTOpOH cTereHw, 1. 19. YPaBHCHUS WM CHUCTEMBI NBYX METOIBI pelIICHs
ypaBHEHHI c JIBYMS
16-as Pemenue 3amau ¢ momMoniesto MepeMeHHBIMHI
y o ITuceMeHHBIH ' .
48 HeJens ypaBHEHUI BTOPOU CTENEHHU, TI. TTpoBOHTE npocTeiiime
20 KOHTPOJIb .
: UCCIIC/IOBAHUSI  YpaBHEHUH U
CHCTEM ypaBHEHHI1, B TOM YHCIIC
17-as Pemtenue 3amau ¢ moMOIIBIO ¢ IPHMEHEHHEM rPadHICCKIX
49 HEeJeIs ypaBHEHU BTOPOU CTETIEHH, TI. npecTaB el

20.

(yCTaHaBJ'II/IB aThb, HMECT JI




17-as Pemenue 3aga4 ¢ MOMOILBIO ypaBHEHUE R0 cucTeMa
50 HEeJEest YpaBHEHUI BTOPOU CTENEHH, 1. IInceMeHHBIH YpPAaBHEHUW  pEUIeHUs, €CllU
20. KOHTpPOJIb HMMEET, TO CKOJIbKO, U ITpouee).
e Pemiars IMHEITHBIE HEPABEHCTBA,
17-ag q KBaJIpaTHbIC HEPaBEHCTBA,
51 Henems n:gj;:ﬁ;ﬁ;;,ﬂriy;f H300paXxkaTh pemeHmE
HEPaBEHCTB Ha YHCIIOBOM
18-as CucteMbl HEPaBEHCTB C ABYMs IIPSIMOM, 3aIMCBIBATH PEIICHUE C
52 HECIA IEPpCMCHHBIMU, II. 22. IOMOIIbBIO CUMBOJIOB.
e Pemarh CHCTEMBI JIMHCHHBIX
53 18-as CHcTeMbl HEPaBEHCTB C IBYMS KonTponbHas HEPaBEHCTB, CHCTEMBI
HeAes MEePEMEHHBIMHU, I1. 22. pabora HEPABEHCTB, BKITFOUAIOIINE
KBaJIpaTHOE HEPaBEHCTBO,
18-ax n300pakaTh pENICHUE CHCTEMBbI
HEJIeIIs CHCTEMBI HEPABEHCTE © ABYMA HepaBef{CTB Ha YHCIOBOU
54 MepeMEHHEIMIL, L. 22. MPSIMOM, 3aMKMCHIBATh PEIICHUE C
IMOMOIILIO CHMBOJIOB.
Hcnons3oBaTe HEpaBeHCTBA NPH
pEeLIeHUH Pa3INYHbIX 3a]a4.
19-as Kounrposbnas padora Ned o
HEAECIIA TeMe «YPaBHEHHUsSI U HEPaBEHCTBA
55 c KoHnTponsHas
JIByms epeMeHHbIMI, 11.11.1 7- pabota
23.
56 I]i;;;ﬂ ITocnegoBarensHOCTH, 1I. 24. . PACTIOSHABATE DyHKIUH: TIOHATHE
byHKITUH,
aprpMETHICCKYI0 1 o0o03Hayarolee, HO HE
19-as Omnpenenenne apupmMeTHISCKON FCOMETPUICCKYIO NIPOTPECCUH IIPU
S7 Heneus nporpeccuu. opmyna n - To Pa3HBIX croco0ax 3aaHusl. OTPAITHCHHO®

YyieHaapu(pMeTHIECKON

JUHEHHBIMU (PYHKIMAMH,




nporpeccun, 1.25. . BBINOJIHATE BBIYUCICHUS C
20-as Onpenenenne apupmMeTHISCKON UCIIOJIb30BaHWEeM  GOpMYyJT  N-TO
HEJeIs nporpeccuu. opmyia zn - ro YJIeHa apudmernyeckoit u

58 YiieHaapu(pMEeTHIECKON TreOMETPUYECKON IIPOrpeccui,
nporpeccuu, m.25. CYMMBI IIEPBBIX N YJICHOB.
J N300paxars YJICHBI
20-as dopmysa CyMMBI 71 IEPBBIX MOCTIEIOBATEIbHOCTH TOYKAMHM Ha
59 HEJENs YJIEHOB apu(PMETUYECKOM HncpMeHHbIH KOOPAMHATHOW INIOCKOCTH.
nporpeccuu, 1.26. KOHTPOJIb e  Pemars 3amauun, cBsi3aHHBIE C
YHCIIOBBIMU
20-as dopmyiia CyMMBI 71 IEPBBIX IIOCJIEIOBATENBHOCTAMY, B TOM
60 Heens WICHOB apH(METHICCKOI YHClIe 3a/1a41 U3 PealIbHOM KU3HH (C
nporpecc, 1.26. UCTIOJIb30BaHUEM KJIbKyJIATOpa,
UQPPOBBIX TEXHOJIOTHI)
21-as
Hezemns dopmysa CyMMBI 71 IEPBBIX
61 YJIEHOB apu(PMETHYECKOU
nporpeccuu, 1m.26.
21-as KonTtpoabnas padora NeS o
62 HEIENs Teme «Apupmernueckas KontponpHas
nporpeccus», m.11. 24 — 26. pabora
21-as Onpenenenre reoMeTpuyYecKou
. Pacnio3znaBate
Hesems nporpeccuu. @opmysa n-ro wieHa
63 apu(MeTHIECKYIO "

Tre€OMETPUUECKON
nporpeccuu,n.27.

TCOMCTPHUYICCKYIO ITPOTrpeCCUU ITPU
Pa3HbIX criocodax 3aaaHusl.

UX CBOMCTBaMHU, a TAK)Ke
pa3IUYHbBIC OMTUCAHUS U
IpeCTaBICHUS
dbynaknumii. Kak nmpasuso,
UCTOJIb3yeMblIe
IpeCTaBICHUS
SIBJISTFOTCSI CJIOBECHBIMH,
CUMBOJIMYECKUMH,
TaOJUYHBIMU U
rpaguuecKuMu




22-asg

OnpeneneHre reoMeTpUIeCKOn . BBINOJIHATE BBIYUCICHUS C
Hezems nporpeccuu. @opmysa n-ro wieHa WCIONIb30BaHUEeM  (GopMyn  n-ro
64 F€OMETPUUYECKOU YJieHa apudMeTHIeCKOn u
rporpeccuu,n.27. FEOMETPUYECKOU MPOTPECCUM,
CYMMBI IIEPBBIX N YJICHOB.
22-an ®opMyIa CyMMBI 71 TIEPBBIX . o W3o06paxars JICHBI
65 HeJels 4JICHOB F€OMETPUUECKOIT IInceMeHHBIH [IOCJIEIOBATEILHOCTH TOYKAMH HAa
nporpeccuu, 1. 28. KOHTPOIIb KOOPJMHATHOM IIOCKOCTH.
Pematsb 3a1aun, cBsi3aHHBIE C
22-a1 dopMylia CyMMEI 71 IEPBHIX HHCIOBLIMU
66 HCOCIA YJICHOB reOMeTqueCKOﬁ I10CJICAOBATCIIbHOCTAMU, IiTOM
nporpeccuy, . 28 YHCIIe 33]]a4d U3 PeallbHOM KU3HU
, . 28.
(c ucnoyib30BaHUEM KaJIBKYJISTOPA,
) U(PPOBBIX TEXHOJIOTH)
23-S HEICTA | popmysa cyMMbI 7 TIEPBBIX
67 YJIEHOB T'€OMETPHUYECKOU
nporpeccum, 1. 28.
23-sHenens | Koprponsnas pabora Ne6 1o
68 Teme «l eoMeTpuyeckas Kontponsnas
nporpeccus», m.i. 27 — 29. pabora
69 23-s nenens [IpencraBiaeHne JaHHBIX o U3BJIEKATh u
24 npeoOpa3oBbIBaTh  HMH(OPMALHNIO,
-ast
NPEICTaBICHHYI0 B A3TTUYHBIX
70 Heiens OmnmucarenbHas CTATUCTUKA beA y P
UCTOYHMKAX B  BUAe  TabmuI,
4 nuarpamm, rpa@ukos;
-ast
J NpEACTaBIATh JaHHBIE B
71 Heiens Onepanuu Haj COOBITUSIMU p

BUJIe TaOJIMII, AUArpamMm, TpapuKoB.




24-asg

72 Henes HesaBucumocTs coObITHI
23 25-a1 KoMOuHATOPHOE IIPABHIIO
Hene YMHOKEHHUS
25-as [lepecranoBku. @akTopual.
74 Henens o
CoueTraHus U YUCIIO COUETaHUI
25-as
75 Henes Tpeyronbauk [lackans
26-as [IpakTuyeckas pabora
Henens "Brruucienue BeposiTHOCTEH ¢
IIpakTuyeckas
76 UCII0JIb30BaHUEM
. pabora
KOMOWHATOPHBIX (QYHKIUH
AIIEKTPOHHBIX Ta0MIL"
26-as I'eomeTpryeckast BEpOSTHOCTD.
N . Pemate qu
77 Henens Crny4aiiHblii BEIOOp TOYKH W3 el 3and
(DHTYpBI Ha TIOCKOCTH, 13 OpraHN30BaHHBIM nepebopom
BapHaHTOB TaKK
0Tpe3Ka, U3 YT OKPYKHOCTH apHaHTOB, a aloKe ¢
UCMOJIb30BAaHUEM  KOMOMHATOPHBIX
26-as I'eomeTpryeckas BEpOSTHOCTD.
.. IIPaBUI U METOIOB.
Henens CrnyJaiiHblii BEIOOp TOYKH M3
78 . Haxonute BEPOSITHOCTH
¢burypsl Ha MIOCKOCTH, U3 . .
CIIly4aiiHBIX COOBITUH B U3YYEHHBIX
0Tpe3Ka, U3 TyT'H OKPY>KHOCTH
OTIBITaX, B TOM YHCJIC B OMBITaX C
27-as ['eomeTpryeckast BEpOSITHOCTb. PABHOBO3MOKHBIMH
HHBIN BBIOOP TOYKU U
79 HEAe Crysa Gop To 3 DIIEMEHTAPHBIMH  COOBITHSIMH, B

¢burypsl Ha MIOCKOCTH, U3
0Tpe3Ka, U3 IyT¥ OKPY>KHOCTH

CECpUAX ACIBITAaHUH A0 IEPBOro




27-asg

FCOMeTpI/ILIGCKaH BEPOATHOCTD.

ycrexa, B CEpUsX HCIIBITAHUH

80 HEeJEest CryualiHblii BEIOOP TOYKH U3 bepuymm.
burypsl Ha MIOCKOCTH, U3
0Tpe3Ka, U3 AYT' OKPYKHOCTHU
27-asg Hcnbitanue. Ycnex u Heyaaya.
81 Heemns Cepus ucnbITaHUM 10 IEPBOTO
ycrexa
28-as Hcnpitanue. Ycnex u Heyaya.
82 HeJeIs Cepus ucnpITaHuil 10 IEPBOrO
ycrexa
28-as UcnbiTanue. Ycrex u HeyAaya.
83 Henes Cepus HCTIBITAaHHH 10 IEPBOTO
ycrexa
28-as Wcnbitanus bepHym.
84 Helens BepositHocTH COOBITHIA B CEPUH
ucnbeITaHui beprymm
29-as HcneiTanus beprysum.
85 Henens BeposiTHOCTH COOBITHI B cepun
ucneITaHui bepnyinmn
86 EZ;’; . '1'_[paI(TI/ILIeCKa$I pabota ) MpakTH4ecKas
Ucnpitanus bepuynnmn paGora
87 12{2;; ., CiyqaiiHas BeJIM4YMHA U ) . MCIONB30BaTh
pacipeneeHUE BEPOATHOCTEN OIMCATENIbHBIE XaPaKTEPUCTUKH IS
30-a5 MaTeMaTHIECKOe OKHIAHHE H MaCCHBOB YHCIIOBBIX JJAHHBIX, B TOM
88 Henenst IMCTIEpCHS CTyJaiHON qrcIIe CpeHIE 3HAYCHUS M MEPhI

BCIIMYHUHBI

pacccruBaHUl.




30-asg

HpI/IMepH MaTEMaTUYICCKOI'O

89 HEJEs 0’KHMJIaHHS KaK TEOPETHYECKOTO
CpPEIHET0 3HAYCHUS BETUIMHBI
9 30-as [ToHsTHE 0 3aKOHE OOJIBIIINX
HENeI qpcen
3l-as N3mepenne BeposiTHOCTEM C
91 HEJENs
ITOMOII[BIO YaCTOT
92 3l-as [Tpumenenwue 3aKoHa GOIBIITNX
HEJENs -
3l-as O0001enne, cucTeMaTH3anus
93 HEIEeIs 3Hanuil. [IpeacraBnenue
JIAHHBIX
32-as O0o001IeHNEe, CHCTEMAaTH3aIUs
94 HEeJeNs 3HaHuK. OnucarenbHas
CTaTUCTHKA
32-as O06o00611eH1e, cucTeMaTH3alus
95 Helens 3HaHuil. [IpeacraBnenne
maHHbelx. OnucarenpHas
CTaTUCTHKA
32-as O0001IeHNEe, CHCTEMATH3ALIMS
96 HeJens 3HaHWi. BeposTHOCTH
CIIy4aifHOTO COOBITUS
33-auenenst | OO000IIEHNE, CHCTEMATA3AIIUSA
97 3HaHUU. BeposaTHOCTH

CJIy4aifHOTO COOBITHSL.
OneMeHTbl KOMOMHATOPUKU

° HaxoauTh 4acToThl
3HAYEHUH U YaCTOThI COOBITHS, B
TOM YUCIJIE MOJIb3YACh
pe3yJibTaTaMu MPOBEIEHHBIX
M3MEpEHUN 1 HaOJIIOICHUH.

. Nmets nipencrasieHue o
CIIy4ailHOUM BEJTMYMHE U O
pacnpeneneHn BEpOSITHOCTEM.

o HmeTs npencTaBiieHue o
3aKOHE OOJIBIINX YHCET KaK O
MPOSIBJICHUU 3aKOHOMEPHOCTH B
CIIy4yallHOM U3MEHYMBOCTH U O POJIU
3aKOHA OOJBIIMX YHCET B PUPOJIE
1 0011IeCTBE.




33-1 Henens

O0001eHne, cucTeMaTU3aus

98 3HAHHUH. DJIEMEHTHI 1
KOMOMHATOPHUKHU
33-aHenens | OO00OIIEHNE, CHCTEMATH3AINS
99 3HAHUH. DJIEMCHTEI 1
KomOuHaTopuku. CiaydaiiHbie
BEJIMYHHBI U PACHIPECIICHUS
34-snenenst | OO000IIEHNE, CHCTEMATH3AINI
100 3Hanuii. CiryyaifHple BETMYHHEI 1
U pacIpeIeIcHus
101 34-s nepens Hroroas koHTposIbHAS paboTa 1 Konrpoasnan
padora
102 34-a uenens O606I{1€HI/I€, cUCTEMAaTU3aIHA 1
3HAHHM
OBIIEE KOJIMYECTBO YACOB IIO 102 5

[TPOI'PAMME




Kpurtepun onenkn yyammuxcst

IIepeBoa OTMETKHU B HHTI/I63,.H.HBHVIO IIKAJTY OCYIIECTBISICTCS 10 CICAVIOIIECH CXEME:

KadecTBO OCBOCHUS OTMeTKa IO 5-TH
YpoBeHb yCIIeIHOCTH .

NMPOrpaMMbI 0a/VILHOM IIKaJIe

95-100% MaKCHUMaJIbHBIA «S»H «5»

86-94% MIPOTPAMMHBIH/TIOBBIIICHHBIT «5»
66-86% POTrPaMMHBIH «»
50-65% HE00XO0IUMBINI/0a30BbIi 3»
mesbIe 50% HUKE HEOOXOIUMOT'O Q2»

Cucrema OIICHKH 06Da3OBaT€J'IBHBIX pPE3YIABTATOB IPSAYCMATPUBACT YPOBHEBbILL 1n00x00 K COACPKAHHNIO OIICHKH 1 UHCTPYMCHTAPHUIO AJIA OICHKH
JOCTHUTHYTHIX PE3YJIbTATOB!

Yporun Kputepun u nokazaresn Ouenka pesyiabrata |(OTMeTKa B Ha/L1ax
YCHELHOCTH
Beicokuit IIOJTHOTA OCBOCHUS IUIAHUPYEMBIX OTJINYHO OTMETKA «5»
YPOBEHb pe3yJbTATOB;

BBICOKHI YPOBEHB OBIIAJCHUS
yu4eOHBIMU ACHCTBUSIMU,




IToBbIIIEHHBIH | IOJTHOTA OCBOCHMSI IUNITAHUPYEMBbIX XOpOLLIO OTMETKa «4»
YPOBEHb pE3yJIbTaTOB;

JIOCTaTOYHBIN YpPOBEHb OBJIA/ICHUS
y4eOHBIMU JACHCTBHUSIMH,

bazoBblii oOyuaromuiicss AEMOHCTPUPYET YIOBJIETBOPUTEILHO OTMETKa «3»
YPOBEHb OCBOCHHE y4eOHBIX JICHCTBHIA C
OMOPHOM CUCTEMOM 3HAHUU B
paMKax Ji1ana3oHa BblAEJICHHbIX

[ToHW)XEHHBI | OTCYTCTBUE CUCTEMATHYECKOM HEYOBJIETBOPUTEIILHO OTMETKA «2»
YPOBEHb 0a30B0ii MOATOTOBKH,
00ydJarouuics 0CBOMJI MEHBIIIE
IMOJIOBUHBI IIJIAHUPYEMBIX
Pe3yIbTaToB,

MMEIOTCSl 3HAUUTETbHBIE TPOOEITBI
B 3HaHUSX, AalibHElIIee o0yuyeHue

3aTPYAHEHO.
Hnskui HaJIN4YU€ OTIAEIbHBIX HEYOBJIETBOPUTEIBLHO OoTMeTKa «1»
YpOBEHb (dparMeHTapHbIX 3HAHUN 1O

peaMeETy, o0yJaronemMycs
TpedyeTcs crenuatbHas IOMOIIIb B
OCBOEHHUH y4eOHOTO IpeIMeTa U B
dbopMUPOBAHUN MOTHUBAIIUU K

HpI/I OIICHUBAHUU MMPAKTHYCCKUX U J'Ia60paTOpHBIX pa60T, TEMATUYCCKUX MPOBCPOUHBIX pa60T, KOHTPOJIbHBIX pa60T, IMPOCKTOB U TBOPUCCKUX
pa60T HCIIOJIB3YCTCA quBIpeX-6aJ'IJ'IBHaSI IKaJia ONCHHUBAaHUA: «5», ((4)), «3 », «2».



[TucebmenHas paboTa mpoBepsieT YCBOSHHE OOyUYaIoUIMMCsl MaTepraia TeMbI, pa3jieia MporpaMMbl U3y4aeMoro mpeaMera,
OCHOBHBIX IOHATHUI, IIPaBUJI, CTENEHb CAMOCTOSITEIbHOCTH O0yYaroIerocsi, yMEHUs MPUMEHATh Ha IPAKTUKE [TOJIyYE€HHBIE

3HaHU:A, UCIIOJIb3Yys, B TOM YHCJIC paHEC H3y‘leHHBIﬁ Marcpuall.

FDV6I>IMI/I CUHUTAKOT CICAVIOIINEC OIIMOKHU IIpU IIPOBEPKE:

opdorpaduyeckue, pakTuuecKue, TEPMUHOJIOTHYECKHE, MYHKTYAl[MOHHbIE U JIGKCUYECKUE OMIMOKHU B MpEaMeTax
(UITOIOTUYEeCKOTOHATIPABIICHUS;

OLIMOKYU B BHIYHUCIICHUSX;

HE3HaHWE ONPEe/IEICHNUS OCHOBHBIX MOHSATUH, 3aKOHOB, IPaBUJI, OCHOBHBIX MOJOXKEHUI TEOPHH;

He3HaHue GpopMyI1, OOIIEPUHATHIX CUMBOJIOB 0003HAYCHHI BETUYHH, €IUHUI] UX U3MEPEHUS;

HE3HaHUE HAUMEHOBAHUI €TMHUL] U3MEPEHUS,

HEYMEHHE BBIJICISTH [NIABHOE B OTBETE;

HEYMEHHE MPUMEHSTh 3HAHUS JIJIS pEIIeHUs yUeOHbBIX 3a/1a4 U OOBSICHEHHUS SIBJICHUI;

HEyMEHHUE JIeTIaTh BHIBOABI U 0000IIEHNS; HEYMEHHE YUTATh U CTPOUTH T'paduKU, TUArPAMMBI, CXEMBbI, TAOIHIIbI;
HEyMEHHE TOJNOTOBUTH YCTAHOBKY WJIM J1abOpaTopHOE 0O0OpYyJOBaHHE, MPOBECTH OIBIT, HAOIIOICHMUS,
HEOOXOMMBIE PACUYEThl MIMHCIIONB30BATh MOJIYYCHHBIE JaHHBIC JIJIS1 BEIBOJIOB;

HEYMEHHE MOJIH30BAThCSI IEPBOUCTOUYHUKAMHU, YIEOHUKOM U CIIPAaBOYHUKOM;

HapyIleHUe

TEXHUKHU 0€30IIaCHOCTH.
K HerpyObIM ommOkaM

CIcayeT OTHOCHUTD.

HETOYHOCTH (POPMYIUPOBOK, ONPEIEICHUH, TOHATHI, 3aKOHOB, TIPaBUJI, TEOPHIL, BI3BaHHAsI HEMOJIHOTOM OXBaTa
OCHOBHBIX IIPU3HAKOBOIIPEAEIAEMOTO MOHATHS WM 3aMeHa 1-2 U3 3TUX MPU3HAKOB BTOPOCTEIIEHHBIMU;

OLIMOKHM MPH CHATHH MOKA3aHUN C U3MEPUTENBHBIX TPUOOPOB, HE CBS3aHHBIE C ONPEIEICHUEM LIEHBI AeJICHUS IIKabI,
OLIMOKY, BbI3BAHHBIE HECOOTIOICHUEM YCIIOBHM TPOBEEHUS ONbITA, HAOIIOICHUS, YCIOBUI paboThl MpHUOOPOB,
000pyI0BaHUS;

OLIMOKY B YCIIOBHBIX 0003HAUEHUSAX Ha MPUHIUIHAIBHBIX CXeMaxX, HETOUHOCTh Ipaduka u Jip.;

HEpaIMOHAIBHBIM METO PEeIICHH 33aJa4i HJIM HEJJOCTATOUYHO MPOJyMaHHbIH IJIaH OTBETa (HapyIIeHUE JIOTHKH,
MOJIMEHA OTJEIbHBIXOCHOBHBIX BOIIPOCOB BTOPOCTENEHHBIMH);

HepalMOHAIbHBIE METO/IbI Pa0OTHI C YUeOHOM 1 CIIPaBOYHOI JTUTEPaTypOil.



YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

- Anre6pa 7 kitace. ABtopsl: FO.H. Makaperaes, H.I'. Murnrok, K., Hemkos,
C.b. CyBoposa.
- Anre6pa 8 kitace. ABropsl: FO.H. Makaperues, H.I'. Munatok, K.W. Hemikos,
C.b. CyBoposa.
- Anre6bpa 9 kitace. ABropsl: FO.H. Makaperues, H.I'. Munntok, K.W. Hemikos,

C.b. CyBopoga.

METO/IUYECKHUE MATEPHUAJIBI IJIS1 YUUTEJISA

- YueOnuku mo anredpe 7-9 knaccos. ABtopsl: FO.H. Makapsrues, H.I'. Munaiok,
K.H1. Hemikos, C.b. CyBoposa.

- CamocTosATenbHbIE U TPOBEPOUHBIC pa0OTHI 7-9 Kiaccel. ABTopsl: FO.H.
Makapsiues, A.I'. MopakoBuu

- CoopHnuk 3a1a4 8-9 kimaccel. ABTop: U.B. Anenko

MU D®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
- - Equnas xomnekus LIOP: http://school;

collection.edu.ru


http://school/




