MMWHHUCTEPCTBO TTPOCBEIIEHN S POCCUICKOM ®EAEPALINNA

JlemaprameHT oOpa3oBaHus U Hayku bpsiHCKO# 06nactu

MyHuIunansHoe 010 KETHOE 00I1Ie00pa3oBaTEIbHOE YUPEIKICHHUE

«/IaTpKOBCKas cpenHssa oO1eoOpa3zoBaTenbHas mKoaa No3»
JIaThKOBCKOTO paiioHa bpssHCKO# oOnacTu

PACCMOTPEHO
PykoBogutens IIIMO

YTBEPXJIEHO
JIMpeKTOp MIKOJIBI

Jemuna JI. U.
ITporokom Nel
oT «29» aBrycra 2024 r.

PABOYAS ITPOI'PAMMA
Y4eOHOro Kypca «Ajreopa»
T oOy4Jaromuxcs 7-9 KiaccoB

MYHUUWNANBHOE MNoanucaHo unpposon

BIOPKETHOE noanuceto: MYHULUMANBbHOE
BIOZPKETHOE

OBLUEOBPA3OBATEIIbHO g, e 56pasopATENbHOE

E YYPEXKAEHWNE YUPEX/EHUE "[ASTHKOBCKAS

"OATbKOBCKAA CPEAHAA CPEOHAA

OBLLIEOBPA3OBATE/IbHA OBLIEOBPA3OBATEJIbHAA
 LUKOJTA Ne3" LLIKONA Ne3" IATbKOBCKOIo

. PAVIOHA BPIHCKOVI OBJTACTY
AATbKOBCKOTO PAVIOHA 11,12 2024.11.05 09:37:21

BPAHCKOW OBNIACTI +03'00'

r. IsTbkoBo 2024

Pomamikos /I.B.
ITpuxa3 No 661
oT «29» aBrycra 2024



MyHnununaabHoe 0I0KeTHOE 00111e00pa30BaTeIbHOE YUPEKICHUE
«JlaTpKOBCKas cpenHsisa oOieoopasoBarenbHas mkoma Ne3y

AnHomayusn K padboueit npozpamme
y4eOHOro MpeIMeTa «aareopar

PabGouass mporpamma ydeOHOTO mpemMera «anrebpa» 00s3aTeIbHOM
NpeJMETHOM  00JacTH  «MareMaThka | HWH(popMmaruka» paspaboTraHa B
cootBeTcTBHH @I'OC OO0 u peanusyercs 3 roga ¢ 7 mo 9 kiace.

Pabouass mporpamma pa3zpaboTaHa Tpynmnol y4duTeNed U ONpeAeIseT
OpraHu3anui 00pa30BaTENbHON NEATETLHOCTH YUMTEN B IIKOJE MO MPEIMETY
«anredpay.

Pabouass mporpamma 1o «anredpe» sBisgercs wyacteio OOII 00O
OTPEICIISAIONICH:

- COJIEpKAHUE;

- IUTaHUpyeMble  pe3yibTaThl  (JTMYHOCTHBIC, METANpEIMETHBIE U
MIPEAMETHBIE);

- TeMaTUYECKOE TJIaHUPOBAHKUE C YUETOM paboyeil mporpaMMbl BOCITUTAHUS
1 BO3MOXKHOCTBIO Hcmojb3oBanus DOP/LIOP.

PaGouass mporpamMma oOCyKJeHa W TPHUHSATA PEIICHUEM METOIUYECKOTO
OoObCIMHEHUS] W  COTJIacOBaHa  3aMECTUTEIEM JUPEKTopa 1o  y4eOHO-
BocrniutatenbHoi pabore MBOY JICOILLL Ne3
Hara: 29.08.2024



HOACHUTEJBHASA 3AIIMCKA
PaGouas mporpamma o yue6HOMY mipeameTy «Anredpay paspadoTaHa B

COOTBETCTBUH C HOPMATUBHBIMU aKTaMM:
- ®enepanbublit 3ak0H 0T 29.12.2012 Ne 273-D3 «O06 o6pazoBanuu B Poccuiickoit
®denepanuny (¢ MOCIECTYIOUUMU U3MEHEHUSIMU );
- OenepanbHbIl TOCYAPCTBEHHBIN 00pa30BaTebHBIN CTaHAAPT OCHOBHOTO
obmiero obOpaszoBanus (Mpuka3 MUHHCTEpCTBAa MpOCBEIeHUsT Poccuiickoit
®eneparmu ot 31.05.2021 r. Ne287 (3apeructpupoBad B Muntocte Poccun 5
utoiist 2021 r.) ¢ moclieyronMMy U3MEHEHUSIMU U IOTIOJIHEHHUSIMU;
- [Ipuka3z MunucrtepctBa npocsenienus Poccuiickoit @eneparuu ot 22.03.2021 Ne
115 «O6 yrtBepxknenuu Ilopsinka  opraHu3anMd W OCYLIECTBICHUS
o0pa3oBaTeNbHOM  JIEATENBHOCTH 10  OCHOBHBIM  0O0II€00pa30BaTEIbHBIM
nporpaMmam - o0pa3oBaTENbHBIM MPOrPaMMaM HayalbHOrO OOILET0, OCHOBHOIO
o0111ero ¥ cpeaHero oo1ero oopazoBanus» (mpukas Bcrynaet B cuity ¢ 01.09.2021
u neiictyet 10 01.09.2027);
- [Ipukaz MunucrepctBa oOpazoBaHusi U Hayku Poccuiickoit denepauuu OT
23.08.2017 Ne 816 «O06 yTBepkKIA€HUH TMOPsiIKAa MPUMEHEHUs] OpTraHu3alIlsIMHu,
OCYILECTBISIOUUMHI 00pa30BaATEIbHYIO JEATENBHOCTD, dJIEKTPOHHOTO 00YUEeHHUS,
JUCTAHIIMOHHBIX ~ OOpa30BaTENbHBIX  TEXHOJIOTMM  MpU  pealu3aluu
00pa3oBaTeIbHBIX TPOTPaAMMY;
- [ToctanoBnenue ['maBHOTO rocy1apCTBEHHOTO CaHUTAPHOIO Bpada Poccuiickon
®eneparmu ot 28.09.2020 Ne 28 «O06 yTBepxkaeHnn canutapubix npasui CII 2.4,
3648-20 «CaHUTapHO-dMUAEMHONIOTHYECKHEe TpeOOBaHUS K OpraHU3alusIM
BOCIHUTAHUA U O0yUEHUs, OTJbIXA U O3JJOPOBIICHUS ACTEH U MOJIOJEKI;
- [locranoBnenue ['maBHOro rocyaapCTBEHHOIO CaHUTAPHOIO Bpauda Poccuiickoit
®enepauuu ot 28.01.2021 Ne 2 «O06 yTBEp ACHUU CAaHUTAPHBIX MPABWI U HOPM
CanlluH1.2.3685-21 «I'urnennyeckre HOPMATUBBI U TPEOOBAHUS K 00ECTICUCHUIO
6e3omnacHocTH U (W) 6€3BPEAHOCTH ISl YeoBeKa (haKTOPOB Cpeibl OOUTAHUS.

AnreOpa sBIseTCS OIHUM U3 OIOPHBIX KYypPCOB OCHOBHOTO OOIIETOo
oOpa3oBaHUs: OHa 00ECIIeYNBACT U3yUYCHUE IPYTUX ITUCIUTUINH, KaK €CTeCTBEHHO-

HAyyHOro, TaK W TyMaHUTAPHOTO LHMKIOB, €€ OCBOCHHE HEOOXOAMMO Jis
POAODKEHUS 00pa30BaHus U B TIOBCETHEBHOM XM3HU. PazBuTre y oOydaromuxcs
HAYYHBIX TIPEJCTABICHUNH O TMPOUCXOXKACHUA U CYIIHOCTH alreOpanvecKux
abcTpakiuii, cnocode OTpaKeHHUsI MaTEMAaTUYECKON HAyKOM SIBJICHHUM U MPOIIECCOB
B NpUPOJEC W OOILECTBE, POJU MaTEMaTHUYECKOrO MOJCIMPOBAHMS B HAYYHOM
MO3HAHUM U B IPAKTHKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
Y KQ4eCTB MBIIIJICHUS, HEOOXOIUMBIX JJIsl aaliTallid B COBPEMEHHOM ITU(PPOBOM
oOmecTBe. M3ydyenue anreOpbl oOecreyumBaeT pa3BUTHE YMEHHsI HAOJIOJATh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS,



CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU JIEUCTBHUSI M BBIBOJBI,
dbopmynupoBath yTBepxkacHUSI. OCBOCHUE Kypca anreOpbl 00eCIeuynBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUS] OOYYarOIIMXCS: OHM HCIHOJB3YIOT JACIYKTUBHBIE U
WHIYKTUBHBIE PacCyXKJeHusi, 0000IIeHe U KOHKPETU3allNIo, aOCTparupoBaHue M
aHanoruto. OOyyeHue  anrebpe  mpeanoyiaraeT  3HAYUTENbHBIH  00BEM
CaMOCTOATENLHON  JACSATENBHOCTH OOYYaIOIIUXCS, IO3TOMY CaMOCTOSTEIbHOE
pelleHue 3a/1a4 SBJSIeTCS peann3aleil JesTeIbHOCTHOTO MPUHITUIIA O0yUIeHHS.

B crpykrype mnporpammel yuyeOHOro kypca «AmnreOpa» s OCHOBHOTO
oO1ero 0opa3oBaHusi OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOIUYECKUE
auHuKU: «Yucnaa u BeIUUCICHUS», «ANreOpandecKue BhIPAXKEHUN», «YPAaBHEHUS U
HepaBeHCTBa», «Dynkmumy. Kaxmas u3 3TUX coaepxKaTeIbHO-METOANYECKUX
JVHUHA pa3BUBACTCS HA MPOTSIKCHUH TPEX JIET U3YUCHHsSI Kypca, B3aUMOJCHCTBYS C
JpYyTUMHU €ro JuHUsIMU. B Xone wu3ydeHuss yd4eOHOro Kypca OOydaronuMcs
MPUXOAUTCS JIOTUYECKU PACCYXKJIaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsI3M ¢ 3THUM B mporpamMmy ydeOHOro kypca «Anredpa» BKIIOUYEHBI
HEKOTOpPBIE OCHOBBI JIOTHKH, IPEICTAaBICHHBIE BO BCEX OCHOBHBIX pa3zzeiiax
MaTeMaTU4YECKOro oOpa3oBaHUs U CIOCOOCTBYIOIIUE OBIAJECHUIO 00YUYarOIUMUCS
OCHOB  YHHMBEpPCAJIBHOIO  Maremarhudeckoro s3bika. ConepkarenbHOM WU
CTPYKTYpHOM OCOOEHHOCTBIO Y4eOHOro Kypca «Auredpa» SBISETCS €ro
WHTETPUPOBAHHBIN XapakTep.

Conepxanne mmHHM «Yucna W BBIYMCIEHUSD CIY)KUT OCHOBOM IS
JANbHEUIIIETO M3y4YeHUs] MaTeMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO Y O0y4aromuxcs
JIOTUYECKOTO MBINUICHUS, POPMUPOBAHUIO YMEHHUSI MTOJIH30BATHCS AITOPUTMAMH, a
TaK)Ke MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOAUMBIX ISl TOBCETHEBHOM
XKU3HU. Pa3BuTHE NMOHATHSA O YUCIIE Ha YPOBHE OCHOBHOIO OOIEro oOpa3zoBaHUs
CBSI3aHO C PAlMOHAIBHBIMH WM HMPPANMOHAIBHBIMU YHCIaMH, (OpMHUpOBaAHUEM
MPEJICTABJICHUM O JEUCTBUTEIBHOM YHCIE. 3aBEPIICHUE OCBOCHHUS YHUCIOBOU
JUHUH OTHECEHO K CpeTHEMY 00IeMy 00pa30BaHHMIo.

Conepxanue IByX anreOpanyeckux JUHUN — « AITeOpandecKue BhIPAKCHUS
U «YpaBHEHHUS U HEPABEHCTBA» CIOCOOCTBYET (POPMHPOBAHUIO Yy OOyHarOUIUXCS

MaTeMaTUYECKOro armapara, HeoOXOAUMOTO MJid PEIICHUsS 3a7ad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IMPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha  ypoBHe
OCHOBHOTO 00I1ero o00pa3oBaHusi yueOHBIH MaTepuall TPYNIUPYETCS BOKPYT
paIMOHAIBHBIX BBIpAXKEHUH. AnreOpa JEMOHCTPUPYET 3HAUYCHUE MAaTEMATHUKH Kak
A3blKa I8 TIOCTPOEHUS MATEMATHYECKUX MOJICJIC, OMUCAHUs MPOIECCOB U
SABJICHUN peanbHOrO MHpa. B 3amaun oOyueHus anreOpe BXOASAT  TaKKe
JaJbHEHIIee pa3BUTHE AITOPUTMHUYCCKOTO MBIIUICHHS, HEO0OXOAUMOTO, B
YaCTHOCTH, JJISI OCBOCHUS Kypca HWH(DOPMATUKH, W OBJIAJICHWE HABBIKAMH
JNeAyKTUBHBIX paccyxaenuid. [IpeoOpa3zoBaHnecUMBOIBHBIX (POpM CrIOCOOCTBYET
Pa3BUTHUIO BOOOPAXKEHMS, CTIOCOOHOCTEN K MaTeMaTHYECKOMY TBOPUECTRY.
Conepxanue GyHKIIMOHATHHO-TPAdUIECKON TUHUN HAIICJICHO HA TIOJIyYCHHE
oOy4JaromuMHUCs 3HaAaHUN O (PYHKIMSIX KaK BaKHEHIIEH MaTeMaTU4eCKOW MOICIH



JUTSL OTIMCAHUS M UCCIIEIOBAaHUS PA3HOOOPA3HBIX MPOIIECCOB M SBICHUIN B IPHUPOJIE
u oOmiectBe. M3ydeHne Mmartepuasia CIIOCOOCTBYET PA3BHTHIO Yy OOYYAIOIIMXCS
YMEHHsI UCTIOIb30BaTh PA3IMYHBIC BHIPA3UTEIIBHBIC CPEICTBA SI3bIKa MAaTEMATHKH —
CIIOBECHBIC, CHMBOJINYECKHE, TpaduiyecKue, BHOCHT BKJIaL B (opMHpOBaHHE
NIPEJICTABICHUIA O POJIM MAaTEeMAaTHUKH B Pa3BUTHU ITUBIIIM3AINH U KYJIbTYPHI.

CormacHo yueOHOMY TutaHy B /-9 kjaccax w3ydaeTrcs YYeOHBIH Kypce
«Anredpa», KOTOPBIH BKIIOYACT CJCAYIONINE OCHOBHBIE Pa3eNbl COICPIKAHUS:
«Yrcma ®  BBIYUCIICHUSN», «ANreOpandeckue BBIPAKCHHS», «YPaBHCHHUS W
HEPaBEHCTBA», « DYHKITHI.

Ha uzyuenmne yueOHoro kypca «Anredpa» orsoaurcsa 306 qacoB: B 7 kiacce
— 102 yaca (3 ygaca B Henmenio), B 8 kimacce — 102 gaca (3 yaca B Hemeno), B 9
kiacce — 102 yaca (3 vaca B HEZIEIIO).



COIEPKXAHUE OBYYEHUA
7 KIIACC

Yucaa 1 BbIYUCICHUSA

JlpoOu OOBIKHOBEHHBIE M NIECATUYHBIC, TEPEeX0]] OT OAHOW (HOpPMBI 3amucu
npobeit k apyroi. lloHATne palMoOHaNBHOIO 4YHMCHA, 3allCh, CpPaBHEHUE,
YHOpPSAJOYMBAHUE  pALMOHANBHBIX 4HCel. ApuU(]METHYECKHE JIEUCTBHS €
palMOHAJIBHBIMA YKCIIaMH. Pelenne 3amad u3 pealbHOW NMPAKTUKW HA 4acTH, Ha
JpoOH.

CreneHp ¢ HaTypajdbHBIM IIOKa3aTEJIEM: OIpeNeIeHUe, NpeoOpa3oBaHUE
BBIPQXEHUI HA OCHOBE OIpENEICHHUs, 3aluch 00IbIINX uncen. [IpoeHTsl, 3anuch
IPOLIEHTOB B BUJE poOU U IpoOM B BHUJE MPOLEHTOB. Tpu OCHOBHBIE 3a/layu Ha
IIPOLIEHTHI, PEIICHUE 3a71a4 U3 PEAIbHOU MTPAKTUKH.

IIpuMmeHenue NPU3HAKOB  JEIUMOCTH, PAa3J0KEHUE Ha  MHOXKUTEIH
HaTypaJIbHBIX YUCEI.

PeanbHple  3aBUCHMMOCTM, B TOM 4HClIe TpsMas W oOpaTHas
IPONIOPLIHOHAIBHOCTH.

Auire0panvecKkue BbIpasKeHHUs

IlepemeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAXKECHUS C NIEpEMEHHOU. JlomycTrumble
3Ha4YeHUA NepeMeHHbIX. [IpencraBiaeHue 3aBUCUMOCTH MEK1y BEJIMUMHAMU B BUJIE
bopmynbl. Beruucnenus no popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIpAKEHUS, NpaBuia NpeoOpa3oBaHUs CYMM H
IPOU3BENICHUH, TPaBUIIA PACKPBITHS CKOOOK U PUBEJICHUS MOJOOHBIX ClIaraeMblIX.

CBOMCTBA CTENEHU C HATYPAJIbHBIM ITOKA3aTEIIEM.

OpnHounensl 1 MHOrouneHbl. CteneHp MHOrowieHa. CiloKeHre, BBIYUTaHUE,
YMHOXEHHE MHOTOWIEHOB. DOpPMyJIbI COKpPAIIEHHOTO YMHOXEHUA: KBaapar
CyMMBl M KBaapar pasHocTu. Popmyna pa3HOCTH KBaaparoB. Pasznoxenue
MHOI'OYJICHOB HA MHOKHUTEJIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUEe, KOpPEHb YpaBHEHHUs, IpaBuia MpeoOpa3oBaHUsl YpaBHEHMS,
PaBHOCUJIBHOCTDH YPaBHEHUM.

JIluHeiHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHUCIO KOPHEW JIMHEHHOIO
YpaBHEHUS, pELIEHUE JIMHEWHbIX ypaBHEHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 3a7ja4uM. Pelenne TeKCTOBBIX 3a7a4 C MOMOILBI YPABHEHUM.

JIuneitHoe ypaBHEHUE C IByMs MEepEeMEHHbIMU U ero rpaduk. Cuctema AByxX
JIMHEWHBIX YPAaBHEHMM C JByMs INEpeMEHHBIMU. PemeHue cucrem ypaBHEHHU
cnocoboM mojcTaHOBKU. [Ipumepsl pemieHus TEKCTOBBIX 3a7ady C MOMOUIbIO
CHUCTEM YPaBHEHUN.



DOyHKIUU

Koopaunara Touku Ha npsiMoil. YucnoBsie mpoMexxyTku. Pacctosnue mexmy
JBYMSI TOUKaMU KOOPJIMHATHOM TIPSIMOIA.

[IpsimoyronbHas cucrema koopauHaT, ocu Oxu Oy. AGcuucca U opauHaTa
TOUYKH Ha KOOPJAWHATHOMU IockocTu. [IpumMeps! rpadukoB, 3a1aHHBIX (opMyTamMH.
Urenune rpadukoB peanbHbIX 3aBucumocted. I[lonstne Qynkumu. [padux
dbynkuuu. CoiictBa pynkuuii. Jluneiinas ¢pynkuus, e€ rpaduk. 'paduk dyHKIUNA
y = |X|. I'paduueckoe pereHre JIHMHEHHBIX YPaBHEHHMH W CHUCTEM JIMHCHHBIX
YPaBHEHUM.

8 KVIACC

Yuciia v BbIYUCICHUSA

KBanpatuslii kopenb u3 uucna. [loHsTue 00 HpPpaMOHATIBLHOM YHUCIE.
Jecsatnunble TpUOIMKEHUST UpPAlMOHANIbHBIX yKces. CBOMCTBAa apu(pMETUYECKHUX
KBaJIpaTHBIX KOPHEHN U UX MPUMEHEHHE K MPeoOpa30BaHUIO YMCIIOBBIX BbIPAKEHUM
Y BBIYMCIICHUAM. [IeICTBUTEIBHBIE YNCIA.

CrerneHs ¢ 1IEIbIM TTOKa3aTeneM U €€ cBoicTBa. CTaHgapTHAS 3aUCh YHCIIA.

AJire0OpanvecKkue BbIpasKeHHus

KBagpaTtHelii  TpEXwieH, pasjIo)KEHHE KBaJpaTHONO TPEXWIEHAa  Ha
MHOKHUTEIIH.

AnreOpanveckass ApoOb. (OCHOBHOE CBOMCTBO anreOpandeckoil IpoOwu.
CnoxeHue, BbIYUTAHUE, YMHOXEHUE, JeJCHUE aireOpandeckux apooOei.
ParnmonanbeHble BhIpaXE€HUS U UX peoOpa3zoBaHUeE.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmysa KOpPHEH KBaJIpaTHOrO  YpaBHEHUS.
Teopema Buera. Penienue ypaBHeHU, CBOAAIINXCS K IMHEHHBIM U KBAJPATHBIM.
[Tpocreiimume ApoOHO-pallMOHAIEHBIE YPABHEHMS.

['paduueckas mHTEpHpETaLMsl YPABHEHUN C IBYMs EPEMEHHBIMU U CHCTEM
JUHEWHBIX YpaBHEHHWW C JBYMs NEepeMeHHbIMH. [Ipumepsl pemeHus cucrem
HEJIMHEWHBIX YPABHEHU C IBYMS ITIEPEMEHHBIMM.

Perienune TeKCTOBBIX 3aj1a4 alreOpandeckuM CriocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEeHCTBO ¢ OHON MEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEWHBICE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJHON EPEMEHHOM.

DOyHKIUU

[lonsitue @Qyukuu. OOnacTe oONpeneseHuss W MHOXKECTBO 3HAUYCHUU
dbynakuun. CriocoOb! 3a1anust GyHKITUH.

I'padux pynkimu. Yrenue cBoiicTB PpyHkimu no e€ rpaduky. [Ipumepsl
rpadukoB GyHKUUNA, OTPAKAIOIIUX PEATTbHBIE MPOIECCHI.



@DYHKIMY, OINUCHIBAOIINE TMPSAMYI0 W OOpaTHYI MPONOPIMOHATHHBIC
3aBHCHMOCTH, HX rpadukn. Oyakimn Y = X2, Y = X3, y = Vx, y=|x|. [padudeckoe
pEIICHUE YPABHEHUM U CUCTEM YPABHEHUI.

9 KVIACC

Yuciaa v BbIYUCICHUSA

PanmonaneHpie 4Kcna, UppallMOHAIBHBIE YHMCIA, KOHEYHbIE U OECKOHEUHBIC
JecsTHUHbIe ApoOu. MHOXKECTBO NEHCTBUTENBHBIX YUCEI, IEHCTBUTEIbHbIC YHCIIa
KaKk OCECKOHEUYHBIC JAeCATUYHBbIC JpoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBHE
MEK]ly MHOKECTBOM JEHCTBUTEIBHBIX YUCET U KOOPAUHATHOMN HPSIMOIA.

CpaBHeHHE [IEHCTBUTENBHBIX 4YHCEN, apuMeThyecKkue JeWCTBUA C
JEUCTBUTEIBLHBIMHA YUCIIAMH.

Pasmepbl OOBEKTOB OKPYXKAIOUIETO MHpa, AJIUTEIBHOCTh IMPOIIECCOB B
OKPY’KaroILIeM MUpE.

[TpuOnnkEHHOE 3HAYEHHNE BEJIMYUHBI, TOUHOCTh NpUOImkeHus. OKpyrieHue
yucen. [Ipuknaka u oneHka pe3ysibTaTOB BEIYMCICHU M.

YpaBHeHUS U HEPABEHCTBA

JlunentHoe ypaBHeHue. PelieHue ypaBHEHMH, CBOJSIIUMXCA K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. Perienne ypaBHEHUMH, CBOAAIIMXCS K KBaJAPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHns] ypaBHEHUN TPETbEH U YETBEPTOU
CTEIIEHEU Pa3JI0’)KEHUEM HAa MHOKUTEIIN.

Pemenne npoOHO-panMOHAIBHBIX ypaBHEHUW. PelieHune TEeKCTOBBIX 3a1ad
aredpandyeckuM METOJIOM.

VYpaBHeHUEe ¢ AByMSI NEPEMEHHBIMU M ero rpaduk. Pemenue cucteM AByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellieHre cucteM IByX ypaBHEHH,
OJIHO W3 KOTOPBIX JMHEWHOE, a Jpyroe — BTOpPOM cremneHu. ['paduyeckas
UHTEPIIPETaLNs CUCTEMBl YPABHEHUM C IBYMS IIEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3aa4 alnredpandeckum crocoOoMm.

HucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemienne IMHENHBIX HEPABEHCTB C OJHOW NHEpeMEHHOW. PemieHue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW rmepeMeHHOW. KBaapaTHble HepaBeHCTBa.
['padmyeckas uHTEepHpeTalys HEPABEHCTB M CHCTEM HEPaBEHCTB C JBYMs
IIEPEMEHHBIMH.

DOyHKIUU

KBagpatnunas ¢ynknus, e€ rpaguk u cBoiictBa. [lapabona, KoopauHaThI
BEPUIMHBI 1apadoJIbl, OCb CHMMETPUU NTapadoJIbL.

I'padukn dyskmmii: y = kx, y = kx + b, y = kix, y = x3, y = Vx, y = || u ux
CBOWCTBA.



YucaoBblie N0CI€10BATEILHOCTH U IIPOTPEeCCUm

[loHATHE YHCIIOBOM NOCIENOBATENBHOCTH. 3aJaHHE IOCIEI0BATEIbHOCTH
peKyppeHTHOH (popMyIioit 1 hopmyIIon N-To YjeHa.

Apudmernueckas U reoMmerpuyeckas mnporpeccur. @opmysibl N-ro 4ieHa
apu(MeTHYeCKON U TEOMETPUUYECKOI MPOTrPeCcCHii, CyMMBI TIEPBBIX N UJICHOB.

N3obpakenne ujiaeHOB apu(METHUYECKOH M TeOMETPUUYECKOM IPOTpPeCcCHid
TOYKaMU Ha KOOPAMHATHOM IJIOCKOCTH. JIMHEWHBIN M DKCIIOHEHIMAJIbHBIN POCT.
CnosxHbIE IPOLEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHHS MPOTrpaMMBI Y4eOHOTO Kypca
«Anredpay XapaKTepU3yIOTCS:

1) naTpuoTHYECKOE BOCTIUTAHUE:

NpOSIBIICHMEM HHTEpeca K TMPONUIOMY M HACTOSIIEMY POCCHICKON
MATeMAaTUK{, IICHHOCTHBIM  OTHOIIGHWEM K  JOCTIDKEHUSIM  POCCHHCKHX
MaTeMaTUKOB M POCCHUICKONW MaTeMaTW4YeCKOW IIKOJIBI, K MCIOJb30BAHUIO ITUX
JOCTHKEHUH B IPYTruX HAyKax U MPUKIAIHBIX cepax;

2) TPa’KIAHCKOE U TyXOBHO-HPABCTBEHHOE BOCITUTAHME:

TOTOBHOCTBIO K BBITMIOJIHEHUIO O053aHHOCTEH TpakJaHMHA U peau3allii ero
npaB, TMPEACTABICHUEM O MaTEeMaTHYECKHMX OCHOBAaX (DYHKIIMOHUPOBAHHUSI
Pa3IMYHBIX CTPYKTYP, SIBICHHUH, MPOILEAYp T'PakIaHCKOro OO0IIecTBa (Hampumep,
BBIOOPBI, OIIPOCHI), TOTOBHOCTBIO K OOCYXKICHUIO 3TUYECKUX MPOOIIEM, CBI3aHHBIX
C MPaKTHYECKUM TPUMEHEHHUEM JIOCTHKCHUHW HAyKH, OCO3HAHMEM BaKHOCTH
MOPATbHO-3THYECKUX MPUHITUIIOB B IEATSILHOCTH YUEHOTO;

3) Tpy/10BO€E BOCIIUTAHME:

YCTAaHOBKOW Ha aKTHMBHOE Yy4YacTHE B PEHICHUU MPAKTUYCCKUX 3a1ad
MaTeMAaTUYeCKON HANpaBJICHHOCTH, OCO3HAHHUEM Ba)XHOCTH MAaTeMaTHYECKOTO
oOpa3oBaHUs HAa MPOTSHKEHHM BCEH KU3HU JJIA YCHEIIHOW MpOQecCHOHATBHON
JCSITETBHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHHU, OCO3HAHHBIM BEIOOPOM U
NOCTPOCHUEM WHINBUIYaTbHON TPAaeKTOPHH 00Pa30BaHUS U KU3HEHHBIX TIAHOB C
y4€TOM JINYHBIX UHTEPECOB M OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) 3cTeTHYecKoe BOCITUTAHME:

CIOCOOHOCTBIO K  OMOIIMOHAIBHOMY U ACTETUYECKOMY  BOCHPHUSATHIO
MaTeMAaTUYEeCKUX OOBEKTOB, 3alla4, PEUICHHW, PACCYXJICHUH, YMECHUIO BHICTH
MaTeMaTH4eCKre 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEeHHOCTH HAYYHOT0 TIO3HAHUSI:

OpPHCHTAIlMC B JICATEIBHOCTH Ha COBPEMCHHYIO CHUCTEMY HAyYHBIX
NpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIIOBEKA, MIPUPOJIBI U
o0IIecTBa, TMOHMMAHUEM MATEMAaTUYECKOH HayKh Kak c(hepbl 4YelOBEUSCKOU
NeSITETLHOCTH, ITANOB €€ Pa3BUTHUSA M 3HAYUMOCTH JUISl Pa3BUTHS LUBUIA3AIINHY,
OBJIQJICHUEM SI3BIKOM MATEMaTHUKH U MAaTeMaTHYECKOW KYJIbTYpOH Kak CpPelCTBOM
NO3HAHUS MHpA, OBJIAJCHUEM MPOCTEHIIUMHU HABBIKAMH HCCIIEI0BATEIBLCKOM
JEeSITETTLHOCTH;



6) ¢usmyeckoe BocnuTanme, GopMUpPOBaAHHE KYJIBTYPbI 310POBbSI H
IMOLMOHAIBHOIO 0J1Ar OOy YU

TOTOBHOCTBIO IIPUMEHATH MATEMaTUYECKUE 3HAHHUS B HHTEpPECaX CBOETO
3I0pOBbsl, BEIEHHS  3J0pPOBOro  o0pa3a JKH3HM  (30pOBOE  IUTAHUE,
cOamaHCHUPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Quandyeckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBblKa pe(IEKCUU, MPU3HAHUEM CBOETO
IIpaBa Ha OLIMOKY M TAKOTO € MpaBa APYroro 4yeioBeKa;

7) 3K0JI0THYeCKOe BOCTUTAHUE:

OpHEHTalMEl Ha IPUMEHEHNE MaTEMaTHUYECKUX 3HAHUM JUIsl PELICHUS 3a1a4
B 00JIaCTH COXPaHHOCTH OKpYXalollel cpeapl, MJIaHUPOBAHUS IOCTYNKOB U
OLICHKM HUX BO3MOXKHBIX MOCIEACTBUH MJIA OKPYXKAIOIIEH Cpeapl, OCO3HAHUEM
J100aIBHOTO XapaKkTepa 3KOJIOTUYECKUX MPOOJIeM U MyTel UX pEeICHUS;

8) amanTamus K M3MEHSIIOIMMCH YCJIOBHSIM CONHMATbHOH W NMPHPOITHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBHUSX HEONPEAEIEHHOCTH, IOBBILICHUIO
YPOBHsI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JAESATENBHOCTh, B TOM YHCIIE
YMEHUE YUYUTbCA Yy APYTHUX JIOJEH, MpUOOpeTaTb B COBMECTHOM IESATEIBHOCTU
HOBBIE 3HAHUS, HABBIKUA U KOMIIETEHIIMH U3 OIbITA IPYTHUX;

HEOOXOAMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIIE
(GopMyIupOBaTh UJIEU, HOHATHSA, TUIIOTE3bI 00 0OBEKTAX U SBJICHUSAX, B TOM UUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTb Je(QUUUTHl COOCTBEHHBIX 3HAaHUH W
KOMIIETEHTHOCTEH, MIIAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh CTPECCOBYIO  CUTyallMl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0O KaK BbBI3OB, TPEOYIOLIMHA KOHTPMEpP, KOPPEKTUPOBATH
NPUHUMAEMbIe pElIeHUs] W JeHCTBUA, (OPMYIMPOBATH W OLIEHUBATh PUCKU U

MOCJIeICTBUS, POPMUPOBATH OIIBIT.
METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIC yUeOHbIE 1eHCTBUS

ba3oBble 1ornyeckue 1eicTBUA:

e BBIBJIITh U XapaKTEPU30BaTh CYIECTBEHHbIE IPU3HAKH MATEMAaTHYECKHUX
OOBEKTOB, MOHATUH, OTHOIIEHUH MEXAYy HOHATUAMHU, (HOPMYIHPOBATH
ONpENEeNeHUs] TMOHATHHA, YCTAaHABIMBATh CYLIECTBEHHBIA IpU3HAK
KJaccu(uKauu, OCHOBaHUA JUIsi OOOOIIEHUS M CpPAaBHEHMS, KPUTEPUU
IPOBOJUMOTO aHAJIN3a;

e BOCIPUHUMATH, (QOPMYJIHpPOBATH U  MPEOOPA3OBBIBATH  CYXKICHUS:
YTBEpAUTENbHbIE W OTpHUILATEIbHbIC, €IUHUYHbIE, YacTHblE U 0OIIue,
YCIIOBHBIE;



BBISIBIISITh ~ MaT€MAaTUYeCKHEe  3aKOHOMEPHOCTH,  B3aUMOCBSI3HM U
npotuBopeursi B (akTax, JAHHBIX, HAOMIOJACHUSX U YTBEPKICHUSX,
npeayiaraTh ~ KPUTEPUM IS BBISIBIICHWUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMH;

JIenaTh BBIBOJABI C WCIOJIB30BAaHUEM 3aKOHOB JIOTWKH, JEAYKTHBHBIX H
WHIYKTUBHBIX YMO3AKITIOUCHUH, YMO3aKIIOUEHUH TI0 aHAJIOTUH;
pa30OupaTh J1I0Ka3aTebCTBA MATEMATHUECKUX YTBEPKICHUHN (MPSMbIE U OT
IPOTHUBHOIO), MPOBOAUTH CAMOCTOSITEIbHO HECIIOKHBIEC J10KAa3aTEIbCTBA
MareMaThudecknx (haKTOB, BBICTPAWBATh APTYMEHTAIMIO, IPUBOIUTH
MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIIOCOO pelmieHus: ydeOHOM 3anauu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIICHUs, BbIOMpaTh HauOoJiee TMOAXONAIMNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTEPHECR).

ba3oBble ucciegoBarebcKkue 1eMCTBUS.

HCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKU MHCTPYMEHT MO3HAHUA,
(opMynMpoBaTh BOMNPOCHI, (PUKCHPYIOLIUME MPOTHBOpPEUUE, NpoOIIemMy,
CaMOCTOATENIbHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (OPMHUPOBATH
TMIIOTE3Y, apIYMEHTHPOBATh CBOIO MTO3UIIMIO, MHEHUE;

OPOBOJUTH [0 CaMOCTOSITEIbBHO COCTaBJICHHOMY IUIaHY HECJIOXHBIN
HKCIIEPUMEHT,  HEOOJbIIOE  MCCIEAOBAHME IO  YCTAaHOBJICHUIO
OCOOEHHOCTEM MaTeMaTHMYeCKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXK]1y COOOM;

CaMOCTOSATENbHO (OPMYJIUPOBATH 000OIIEHUS 1 BBIBOJIBI 1O pe3yJbTaTaM
NPOBEAEHHOIO HAOJIO/IEHUS, UCCIEOBAHUS, OLCHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUII;

MPOTHO3MPOBATh BO3MOXXHOE PA3BUTHE NPOLIECCA, a TAKKE BbBIABUTATbH
MPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ uanopmanmeii:

BBISIBIIATh HEIOCTATOYHOCTh M HM30BITOYHOCTh HWH(OpMAIMU, JTaHHBIX,
HEOOXOAMMBIX JIJISI PEIICHHMS 3a]1a4H,

BBIOMpATh, aHAIM3UPOBATh, CUCTEMATHU3MPOBATH M HWHTEPIPETHPOBATH
nH(}OpMAIUIO PA3TUIHBIX BUIOB U (POPM IIPEICTaBIICHNUS,

BBIOMpATh (GOpPMY MpEACTaBICHUS HWHPOPMAIMA U WUTFOCTPUPOBATH
peraemMbie 3a/ladyd  CXeMaMH, JguarpaMMaM#, WHOM TpaduKod U HX
KOMOMHAIIUSIMU;

OIICHWBATh HAAKHOCTh WH(OOpPMAIMU TI0 KPHUTEPHUSM, IPEITI0KCHHBIM
yUUTEIEM WU CHOPMYITHPOBAHHBIM CaAMOCTOSITEIIBHO.



KoMmyHMKaTHBHBIE YHHBepCadbHbIEe y4eOHbIe NeHCTBHA:

BOCIIPUHUMATh U (QOPMYJIHPOBATH CYXKIEHUS B COOTBETCTBUU C
YCIIOBUSMH U LIEJIIMH OOIICHUS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOYKY 3pEHHUSI B YCTHBIX M MUCHBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHS IO
XOJIy pelIeHHsl 3a1a4i, KOMMEHTHPOBATH MOJIYYECHHBIN pe3ylbTaT;

B X0J1e 00CYKJI€HUS 3a]aBaTh BOMPOCHI MO CYIIECTBY 00CYXK/1aeMOil TEMBI,
npo0sieMbl, peraeMoi 3aJjauu, BHICKa3bIBaTh UICH, HAIICJICHHBIEC Ha MIOUCK
pEIIeHUs, COIMOCTaBISATh CBOM CYXKICHHUS C CYXKACHUSIMHU JPYyrUX
YYaCTHUKOB JUAJIOra, OOHApYXUBATh Pa3IMYue U CXOACTBO MO3UIUH, B
KOPPEKTHOI (opme PopMyTHUpOBaTh pa3HOIIACHs, CBOM BO3PAKCHHUS,
OPENCTaBIATh  pe3yJbTaThl  pEIICHUS  3a7auyd,  OKCIEPUMEHTa,
UCCJICIOBaHUs,  TPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C YYETOM 3aJa4 MMPE3EHTALMH U OCOOEHHOCTEN ayJUTOPUU;
MOHMMAThb HW  HCIOJh30BaTh  MPEUMYIIECTBA  KOMAaHIHOM U
UHAUBUIYabHON pa0OThl MpU PEIICHUH YYEeOHBIX MaTEMaTHYECKUX
3ajiay;

MPUHUMATD 1€JIb COBMECTHON ACSITENbHOCTH, TUIAHUPOBATH OPTaHU3AIHIO
COBMECTHOM paboOThl, pacmnpenensiTb BUIBI pPabdOT, JOTrOBapUBATHCA,
oOCyKIaTh MIPOLECC U Pe3yJIbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIIOJIEH;

y4acTBOBaTh B TPYyNHoOBBIX (opmax pabotsl (oOCyXaeHus, OoOMEH
MHEHHUSIMH, MO3TOBBIC IITYpPMBI W JPYTHE), BBITIOJHITH CBOIO YacTh
paboThl ¥ KOOPJAMHUPOBATH CBOM JECHCTBUS C APYTUMHU WICHAMU KOMaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOUIUH MPOAYKT MO KPUTEPUSIM,
c(hOpMyTUPOBAHHBIM YYACTHUKAMH B3aHMOJICHCTBHUSI.

PeryiasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUA
Camoopranusanus:

CaMOCTOSTEIILHO COCTAaBJIAThH TUIAH, AJITOPUTM PEIICHUs 3a1adul (WM ero
4acTh), BBIOMpATh CIOCOO pPEIICHUS ¢ y4ETOM HMEIOIIUXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBaTh M KOPPEKTUPOBATH
BAPUAHTHI pELIEHUH C YYETOM HOBOW MH(OpMaIUK.

CaMOKOHTpOJII), AMOIMOHAJILHbINA MHTEJLJIEKT:

BIIAJICTh CIoco0aMM  CaMOIIPOBEPKH, CAaMOKOHTpOJIS IIporecca u
pe3yJibTaTa peUICHUsI MaTEMATHYECKOMN 3a/1a4H;

NPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh IpPH PELICHUHU
3a7a4d, BHOCUTHh KOPPEKTHBBI B [I€SITEIBHOCTh Ha OCHOBE HOBBIX
00CTOSTENHCTB, HANWICHHBIX OIUOOK, BBISIBICHHBIX TPYAHOCTEH;



e OILICHMBATh COOTBETCTBHUE pPE3yJibTaTa JAEATEIbHOCTU MOCTABICHHON €U
U YCJIIOBUSIM, OOBSICHITH PUUUHBI JOCTUKEHUS WIIM HEAOCTUKEHUS 11€JIH,
HAXOJUTh OIIKUOKY, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IHPEAMETHBIE PE3YJ/IBTATDBI

K koHny oOyueHuss B / KJjacce OOYyYarOIIMHCSA IOJIYYUT CIEIYIOIINE
IpeIMETHbIE PE3YIIbTaThI:

Yuciia ¥ BbIYUCICHUA

BbInonHATe, coderas yCTHblE M NUCBMEHHbIE NPUEMBI, apUPMETHUYECKHE
JEHCTBUS C pallMOHAIbHBIMU YHCIIAMHU.

HaxoauTh 3Ha4ueHMsI UYMCIOBBIX BBIPAKEHUN, MPUMEHSTHh pPa3HOOOpa3HbIE
CHOCOOBI M MPUEMBI BBIYUCIICHUS 3HAYEHHUM APOOHBIX BBIPAXKEHUH, COAEPIKAIIUX
OOBIKHOBEHHBIE U JIECITUYHBIE IPOOH.

[lepexoauTh OT 0AHON (HOPMBI 3aMKMCH YUCEN K APYrod (mpeoOpa3oBbIBATH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
JaCTHOCTH B O€CKOHEUHYIO JICCATUYHYIO IPOOB ).

CpaBHHBATh U YIIOPSIIOYMBATH PALIMOHAIILHBIE YUCIIA.

OKpyIJsITh yncna.

BBINOMHATE NPUKUAKY U OLEHKY pe3yJibTaTa BbIUUCICHUM, OLIEHKY 3HAaUeHUN
YUCJIOBBIX BBIPAXEHUN. BBINOIHATH NEHCTBHUS CO CTENEHSMU C HATypajlbHBIMU
MOKa3aTeJISIMH.

[IpuMeHATh  OpHU3HAKK  JACIUMOCTH, pPa3jOKEHHE Ha  MHOXHUTENU
HaTypaJbHbIX YHCEIL.

Pemate npakTUKO-OPUEHTHPOBAHHBIE 3a7a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYMH, MPONOPUUOHAIBHOCTBIO BEJIWYMH, MPOLEHTAMHU, HHTEPIPETUPOBATH
pe3yNbTaThl pEeHIEHUs 3a7a4 C YYETOM OIPAHMYEHUM, CBSI3AHHBIX CO CBOMCTBAMH
paccMaTpuBaEeMbIX 0OBEKTOB.

AJire0OpanvecKkue BbIpasKeHHus
Hcnonp30BaTh aireOpandeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, MNPUMEHSThH

e€ B Ipoliecce OCBOEHUS yueOHOro MaTepuara.

Haxonuth 3HaueHuss OyKBEHHBIX BBIPAKCHUN TMPHU 3aJaHHBIX 3HAYCHUSIX
MePEMEHHBIX.

BoeimonasaTe  mpeoOpa3oBaHMsl  1ETOTO  BBIPAXEHUS B~ MHOTOWICH
MPUBEACHUEM TTOIOOHBIX CJIATa€MbIX, PACKPBITHEM CKOOOK.

BEBITTONHATE YMHOKEHHE OJHOWICHA HA MHOTOWICH M MHOTOWICHa Ha
MHOTOWICH, TPUMEHATH (DOPMYJIBI KBaJpaTa CYMMBI M KBaJIpaTa pa3HOCTH.

OcCyIecTBIATh PA3JIOKEHUE MHOTOWICHOB HA MHOXKHTEIH C ITOMOIIBIO
BBHIHECEHUSI 32 CKOOKM OOIIEro MHOXKHTENS, TPYNIMUPOBKH  CJIaraeMbIX,
npuMeHEHUsS (HOPMYJT COKPAIIEHHOTO YMHOKCHHUS.



[TpumensTh mpeoOpa3zoBaHUsI MHOTOUYJICHOB ISl PELICHHS Pa3IMYHBIX 3a7a4
U3 MAaTEMATHKH, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHKHU.

Hcnonp30BaTh CBOWCTBA CTENEHEHW C HATYpPaJbHBIMU IOKA3aTEISIMH IS
npeoOpa30BaHUs BBIPAKEHUH.

YpaBHeHMs 1 HEPABEHCTBA

Pemiars MHENHBIE ypaBHEHHUsI C OJHOM IEPEMEHHOWN, MPUMEHSS MNpaBUia
nepexoaa OT UCXOHOTO YPaBHEHHS K paBHOCHIBHOMY eMy. [IpoBepsTs, ABiseTcs
JIM YUCJI0 KOPHEM YPABHEHHSI.

[IpumensaTh rpaduyeckre METO/IbI IPU PEIICHUN JIMHEWUHBIX YpaBHEHUHN U UX
CUCTEM.

[TogOupaTe npuMepbl Map YMCEN, SBISIIOUUXCS PEHICHUEM JUHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMU.

CTtpouTh B KOOPJIWHATHOW IUIOCKOCTH TpaduK JIMHEWHOTO YpaBHEHUS C
JBYMSl TIEPEMEHHBIMH, TOJIb3YSICh TpadUKOM, TPUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHMUSL.

Pemats cuctemsl IBYX JIMHENHBIX YPABHEHUN C ABYMS IEPEMEHHBIMU, B TOM
quciie rpaduueck.

CocTaBisAiTh M pellaTh JIMHEWHOE YpPaBHEHHWE WJIH CHUCTEMY JIMHEHHBIX
YpPaBHEHHII 1O YCJIOBUIO 3aJayd, HHTEPIPETUPOBATH B COOTBETCTBHH C
KOHTEKCTOM 3aJa4M MOJIyYEHHBIN PE3yIbTaT.

DOYyHKIUU

N3o06paxkath Ha KOOPAMHATHOM MPSIMOI TOUKH, COOTBETCTBYIOIIHE 33/ JaHHBIM
KOOpJIMHATaM, JTy4YH, OTPE3KU, UHTEPBabl, 3alIUCHIBATh YMUCIIOBBIE IPOMEXKYTKH HA
anredpandeckoMm sI3bIKe.

OtMeyaTh B KOOPAMHATHOW IMJIOCKOCTH TOYKH IO 3aJaHHBIM KOOPIMHATAM,
CTpOUTH Tpapuky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU y = |X|.

OnuceiBaTh € MOMOUIBI0 (YHKIMI M3BECTHBIE 3aBUCHUMOCTU MEXAY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHME, II€HA, KOJMYECTBO, CTOUMOCTb,
MIPOU3BOAUTENILHOCTD, BpeMsi, 00bEM pabOTHI.

Haxonuthb 3HaueHne (QyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii cocod MPeACTaBICHUS W aHalu3a WHGOpMAINH,
U3BJIEKATh U UHTEPIIPETUPOBATh MHPOPMALIMIO U3 TPaUKOB peabHBIX MPOILIECCOB
Y 3aBUCHUMOCTEM.

K xoHmy oOydenuss B 8 kJjacce oOydYaromMiiCsi TOJYYUT CIICIYIOIINE
MPEeIMETHBIE PE3YJIbTATHI:

Yucii1a v BBIYUCICHUSA

Hcnonb3oBaTh HayalbHbIE MPEACTABICHUS O MHOXXECTBE JIEUCTBUTEIIBHbBIX
YuCeN JUIsl CPAaBHEHMsI, OKPYTJICHUSI ¥ BBIYUCIICHUH, U300paXkaTh NEHCTBUTEIHHBIC
4ycila TOYKaMU Ha KOOPAUHATHOU IIPSMOM.



[IpumeHATh TOHATHE apU(METUUECKOrO0 KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHM, UCIIOJIB3Ys MPU HEOOXOAUMOCTH KaJIbKYJSTODP, BBINOIHSATH
npeoOpa3oBaHusl BBIPAKEHUHN, COJEPXKAIINX KBAJpaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEM.

Hcnonp30BaTh 3amucu OONBIIMX U MaJbIX YUCEN C MOMOIIBIO JIECATUYHBIX
npobeit u crenenelt yncia 10.

AJire0OpanvecKue BbIPasKeHUs

[IpyMeHsATh MOHSITHE CTENEHU C IEJNbIM IOKa3aTeJIeM, BBINOJIHATD
npeoOpa3oBaHus BEIPAXKEHUH, COEPIKAIIUX CTENICHH C IEJIBIM MOKa3aTeNIeM.

BBITTONMHATE TOXAECTBEHHBIE TPEOOPA30BaHUS PAIMOHAIBHBIX BBIPAKECHUN
Ha OCHOBE ITpaBWJI JEHCTBHUI HaJl MHOTOWICHAMH U alreOpandecKuMu Jpo0sSMHU.

PackianpiBaTh KBaJipaTHBIN TPEXUIIECH HA MHOKHUTEIIH.

[IpuMeHsATh npeoOpa3oBaHus BBIPAKEHUM JIs1 pELICHUS Pa3IMYHbIX 33734 U3
MaTEMaTHUKH, CMEXXHBIX IPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHusi 1 HEpaBeHCTBA

Pemate nuHeWHbIEC, KBaJIpaTHBIE ypaBHEHHUS M palMOHAIbHBIC YpPAaBHEHWSI,
CBOJISIIIIMECS K HUM, CUCTEMBI IBYX YPaBHEHUM C ABYMS IEPEMEHHBIMH.

[IpoBOAUTE MpOCTENIINE UCCIIEIOBAHUS YPABHEHUM U CUCTEM YPaBHEHUM, B
TOM YHCJIE C TPUMEHEHUEM IpaUyecKuX Npe/ICTaBIECHUN (YCTaHABIMBATH, UMEET
JU ypaBHEHWE WM CHCTEMa YpaBHEHUW pELIECHUs, €CId HUMEET, TO CKOJbKO, U
mpouee).

[lepexoauTs OT ciiOBECHOU (hOPMYJIUPOBKH 3a7auu K €€ anredpandeckoit

MOJENIA C TIOMOILIBIO COCTaBJIECHUS YPAaBHEHUS WJIM CHCTEMbl YpaBHEHU,

WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MMOJTYyYEHHBIN pe3ybTarT.

[IpuMeHsATH CBOMCTBAa YHCIOBBIX HEPABEHCTB [IJIi CpPaBHEHHS, OIICHKH,

pelIaTh JIMHEWHbIE HEPABEHCTBA C OJHOW NEPEMEHHOM U HX CUCTEMBI, 1aBaTh

rpa@uyUecKy0 WLUIIOCTPALlMI0 MHOXKECTBA pEUIEHUH HEpPaBEHCTBA, CHUCTEMBbI
HEPaBEHCTB.

DOyHKUUH

[ToruMaTh W MCIOIB30BaTh (PYHKIIMOHAIBHBIC TIOHATHS W S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYCHUS), OMPENEITh 3HAYCHHE (PYHKIIMU MO 3HAYCHUIO
apryMeHTa, ONPEACISITh CBOMCTBA (PYHKITUH 10 €€ rpaduKy.

Ctpouts rpaduku dJeMEHTApPHBIX PYHKIUI BUA:

y =k/x, y =x2, y = x3,y = [x|, y = VX, ONHCHIBATH CBO}CTBA YHCIOBOIL
dbyHkiuu 1o e€ rpaduxy.

K koHmy o0yuenuss B 9 kjacce OOydarOIIMHCSA TMOJIYYUT CIEAYIOIINE
NPEeIMETHBIE PE3YJIbTATHI:



Yuciia ¥ BLIYUCICHUSA

CpaBHUBAaTh W yHOPSAOYMBATH PALMOHAIBHBIE U HUPPALMOHAIBHBIE YHCIIA.

BoinonssaTe apudmernueckue NEHCTBUS C PAllMOHAIBHBIMU YKCIIAMHU,
coueTass YCTHbIE MW TIUCbMEHHBIE TMPUEMBI, BBIIIOJHATH BBIYUCIEHUA C
UPPALHOHATBHBIMU YHACIAMHU.

HaxoguTe 3HaueHus cTeneHed ¢ MEeJbIMA [OKa3aTelsIMU U KOPHEM,
BBIYHCIIATh 3HAUEHUS YHCIIOBBIX BBIPAXKEHHIA.

OKpyrJisiTh IEUCTBUTEIBHBIE YHCIIA, BBINOJHATh MPUKUAKY PE3YJbTaTa
BBIYUCJIEHU, OLIEHKY YMCJIOBBIX BBIPAYKECHHUI.

YpaBHeHusi 1 HEpaABEHCTBA

Pewars JMHENHBIE M KBaApaTHbIE YPaBHEHUS, YPaBHEHUsS, CBOMSIIUECA K
HUM, IPOCTEHIINE TPOOHO-PALIMOHATIEHBIE YPABHEHHS.

Pemrare cucrtembl AByX JIMHEMHBIX YpaBHEHHW C JIBYMsI IEPEMEHHBIMU U
CUCTEMBI IBYX YPaBHEHUM, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISIETCS JIMHEUHBIM.

Pemiath TeKCTOBbIE 3aJayu  aJIreOpaudeckuM CrIoco0OM C  MOMOUIBIO
COCTABJICHMSI YPAaBHEHHUSI WJIM CUCTEMBI IBYX YPABHEHUN C IBYMsI IEPEMEHHBIMHU.

[IpoBONTH MPOCTENIINE HCCIECAOBAHUS YPABHEHUN U CUCTEM YpPaBHEHMI, B
TOM YHCJIE C TPUMEHEHUEM TpaUUECKUX MPE/ICTaBICHU (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHCTEMAa YPAaBHEHUN PELICHUS, €CIIM MMEET, TO CKOJIBKO, U
npouee).

PemaTte nMHENHbIE HEPaBEHCTBA, KBAJIpaTHbIE HEPABEHCTBA, M300paxkaTh
pELICHNE HEPAaBEHCTB HAa YMCIOBOM MPSMOMW, 3alMCBIBaTh PELIEHUE C MOMOIIBIO
CUMBOIJIOB.

Pemate cHucTeMbl  JIMHEHHBIX  HEPAaBEHCTB, CHUCTEMbl  HEPaBEHCTB,
BKJIIOYAIOLIME KBaJpaTHOE HEPABEHCTBO, H300pa)kaThb pEIICHHE CHUCTEMBI
HEPABEHCTB Ha YMCJIOBOW MPSIMOM, 3aMUCHIBATH PEIIEHUE C IOMOIIBIO CUMBOJIOB.

Hcrons30BaTh HEPABEHCTBA IIPH PELIEHUM PA3JIMYHBIX 3a1a4.

DOYyHKIUU

Pacnio3naBaTh (QyHKUMM H3y4eHHBIX BUIOB. Iloka3biBaTh CXEeMAaTUUYECKH

pacIoyio’KeHNEe Ha KOOPAWHATHOM IJIOCKOCTH TpadukoB GyHKIMH Buaa: Y = KX, Y
=kx+b,y=k/x,y =ax2 + bx + ¢, y = x3, y = Vx, ¥ = |X|, B 3aBucumMocTH OT
3HaUYeHUN KOA(DPUITMEHTOB, OMMUCHIBATH CBOWCTBA (DYHKITUHA.

CtpouTh U M300pakaTh CXEMATHUYECKH TpapuKy KBaAPATUUHBIX (PYHKIUH,
OTMHCHIBATH CBOMCTBA KBAJIPATUYHBIX (PYHKITUH 1O UX TpaduKam.

Pacmo3naBaTh KBagpaTHuHy0 (QYHKIHIO 1O (GOpMYIe, MPUBOIUTE MPUMEPHI
KBaIPAaTUYHBIX QYHKIIUNA U3 peaTbHOU KU3HU, GUBHKHU, TEOMETPHUH.



YucioBbIC OCTEA0BATEIBHOCTH M IIPOIPECcCUu

Pacnio3naBaTh apu(MeTHUECKYI0 U TE€OMETPUYECKYIO MPOTPECCUU TIpU
Pa3HbIX CIOCO0AaxX 3a4aHUI.

BbINONMHATE  BBIYMCIEHUS C€ HCIOJIB30BaHMEM (QopMya N-ro  4jeHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOTrpecCrii, CyMMBI MIEPBBIX N YICHOB.

N300paxaTh WIEHbl IOCJIEIOBATEILHOCTY TOYKAMU Ha KOOPJIMHATHOM
IIJIOCKOCTH.

Pemate 3amaum, CBS3aHHBIE C YHCIOBBIMH IIOCJIENOBATEIBHOCTSMU, B TOM
quCclie 33/1a4U U3 PEaIbHOM JKU3HHU (C MCHOJIb30BaHUEM KaJbKYJATOPA, LU(PPOBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHMUE

7 KIIACC
Ne n/m HaumMeHoBaHue pa3/iesioB U TeEM KosmmyecTBo yacos JJIeKTPOHHBbIE BocnurareabHbii
NMporpaMMabl Bcero | KourposabHbie (xu¢posbIie) KOMIIOHEHT
padoTsI o0pa3oBaTeJiLHbIE
pecypchl
1 Yuciia ¥ BeIYKMCIICHHS. PalinoHanbHbIe 25 1 bubnnorexa [JOK pabora B mapax,
qrcaa https://m.eds00.ru/7f415b90 | camokonTpons
2 Anrebpanyeckue BbIpaKeHUs 27 5 bubnunorexa IJOK YPOK- UCCIIEJOBAHUE
https://m.edso0.ru/7f415b90
3 YpaBHEHHs 1 HEPABEHCTBA 20 2 bu6mmoreka [JOK MIPOEKTHAs JIESATSIILHOCTD
https://m.eds00.ru/7f415b90 | o uccnenoBaHuIO
pelIeHU pa3HbIX BUIOB
YpaBHEHUU
4 Koopaunater u rpadguku. OyHKImMu 24 1 bubmmorexa [JOK YpOK-0000111eHS 10
https://m.edsoo.ru/7f415b90 | nanHOl TeEMe
5 [ToBTOpenue u 06061IEeHNE 6 1 bu6mmorexa [JOK «MaremaTuyeckui
https://m.edso00.ru/7f415b90 | kaneimockom»
OBIIEE KOJIMYECTBO YACOB I1O 102 10
[TPOTPAMME



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

Ne /it HauMeHoBaHMe pa3fesioB U TeM Koan4yecTBo yacos DJIeKTPOHHbIE BocnuraresbHbII
NPOrpaMMbI Bcero | Konrtpoab | IIpaktuuec | (umdpposbie) KOMIIOHEHT
Hble KHe oOpa3oBaTeibHbIE
padoTnI padoTsI pecypchl
1 Yucia u Beraucienus. Ksagparasie 15 bubnuorexa [JOK pabora B mapax,
KOpHH https://m.edsoo.ru/7f417af8 | camoxonTponn
2 Uucna v Beruncienus. CTeneHs ¢ 7 bubnuorexa [JOK YPOK- HCCJIe/IOBaHUE
I[EJTBIM MTOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKie BbIPaKEHHsL. 5 1 bubnunoreka [IOK [TpakTuyeckas
KBaaparHsiii TpEXdiieH https://m.edsoo.ru/7f417af8 pabora
4 AnreOpandecKue BhIpaKCHUS. 15 1 Bbubnuoreka [JOK YpOK-0000IIECHUS 110
Anrebpanyeckas qpoob https://m.edsoo.ru/7f417af8 | nannoii Teme
5 YpaBHEHHUS U HEPABEHCTBA. 15 1 bubnmoreka [JOK «Maremarnueckuit
KBanpaTHble ypaBHEHUS https://m.edsoo.ru/7f417af8 | xaneligockomn»
6 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 13 bubnnorexa [JOK paboTa B rpymnmnax
ypaBHEHUI https://m.edsoo.ru/7f417af8
7 YpaBHEHHUS 1 HEPABEHCTBA. 12 1 bubnmumoreka [JOK «MareMaruueckuit
Hepagencrtpa https://m.edsoo.ru/7f417af8 | kaneiimockom»
8 OyHkuuu. OCHOBHbBIE MOHSATHUS 5 bubnunoreka HOK pabora B rpymnmnax
https://m.edsoo.ru/7f417af8
9 Oynkiuu. Yucnossie QyHKIMT 9 bubmmoreka [JOK YpOK-00001IeHUS 10
https://m.edsoo.ru/7f417af8 | nanHoOI TeEMe
10 [ToBTOopenue n obodUICHNE 6 1 bubnunoreka LHOK pabora B mapax,
https://m.edsoo.ru/7f417af8 | camokoHTpOIBL
OBUIEE KOJIMYECTBO YACOB I1O0 102 5 0

[TPOTPAMME
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9 KJIACC

Nen/m | HaumeHoBaHUe pa3/iejioB M TeEM Koan4yecTBo yacoB JJIeKTPOHHBIE BocnurarensHblii
NMPorpamMmMbIl Bcero | Kontpoun IpakTHuec (undposrie) KOMIIOHEHT
HbIE KHe oOpa3oBaTeJibHbIE
padoThI padoTsI pecypcnl
1 Uucna u BbUucieHUs. JleicTBUTEIbHbBIE 9 bu6mmorexa [JOK | pabora B mapax,
pcIia https://m.edsoo.ru/7f | camokoHTPOIIH
419d08
2 YpaBHEeHHs 1 HEpAaBEHCTBA. Y pPaBHEHUS C 14 1 bu6morexa [JOK | ypok- ucciemoBanue
OJHOM IepeMEeHHOM https://m.edsoo.ru/7f
419d08
3 VYpaBHenus u HepaBeHCTBa. CUCTEMBI 14 1 bu6mmoreka [JOK MPOCKTHAs
ypaBHEHUI https://m.edsoo.ru/7f | nesTenbHOCTH MO
419d08 HCCIIEOBAHUIO
pELIeHNI Pa3HBIX
BUJIOB YpaBHEHHI
4 VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 16 1 bu6mmorexa [IOK | ypok-06001ieHus mo
https://m.edsoo.ru/7f | nanuoii Teme
419d08
5 DOyHKIUU 16 1 bubmmorexa [IOK | «Martemarnueckuit
https://m.edsoo.ru/7f | kameiimockom»
419d08
6 YucnoBsle MOCIIEA0BATEILHOCTH 15 1 bubnuorexa IIOK | paGota B rpynmax
https://m.edsoo.ru/7f
419d08
7 [ToBTOpenue, 06001mEeHNE, CUCTEMATH3AIINS 18 1 bubmuorexka LIOK | «MaTeMaTudecKuii
3HAHHI https://m.edsoo.ru/7f | kanelmockon»
419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
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HOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
Ne Tema ypoka KoJsnuecTBO 4acoB Jlata mo Jara
n/n Bceero KonTpoJbHble IUIAHY axkTuecku
padoThI
1 Uucnosble (apupMETUUECKUE) BBIPAKEHUS 1
2 Uucnosple (apudMETHUECKUE) BBIPAKCHHS 1
3 Boruncnenne 4McnoBbIX BhIpaXEHUN (IeCSITUYHBIC 1
Ipoon)
4 BxomHoi koHTpOJIL 1
5 Bripaxenusi ¢ nepeMeHHBIMH. 1
6 JlommycTrMble 3HaUY€HUS TIEPEMEHHBIX B BBIPAKCHUSX. 1
DopmyJIbL.
7 CpaBHEHME 3HAUECHUIN BBIPAXKCHUI. 1
8 CaoiicTBa IeMCTBUM HAl YUCIaAMU. 1
9 Toxnecrsa. 1
10 ToxnecTBeHHBIE NPe0OpPa30BaHUs BBIPAKECHUI. 1
11 ToxnecTBeHHBbIC MPEOOPa30BaHUs BBIPAKEHUIA. 1
12 KonTponwsHas pabota no teme «HucioBbie U 1 1
anrebpandeckue BeIpakeHus. ToXIeCTBEHHbIE
npeoOpa3oBaHUs BEIPAKCHHIN
13 YpaBHEHHE U €TO KOPHHU. 1
14 VYpaBHEHHE U €r0 KOPHHU. 1
15 JIuHeitHOE ypaBHEHHUE C OJTHOU MTEPEeMEHHOM. 1
16 Perenne nuHeHBIX YpaBHEHUH. 1
17 Pemenne 3a1a4 ¢ moMonip10 ypaBHEHUH. 1
18 Pemrenue 3a1au ¢ noMOIIbIO YPAaBHEHUH. 1
19 Pemrenue 3a1au ¢ nOMOIIbIO YPAaBHEHHUH. 1
20 Kontponbnas pabora o reme «YpaBHEHHE C OAHOM 1 1
NIEPEMEHHO)
21 Uto Takoe GyHKITHUA. 1
22 Breruncnenne 3HaueHuit GyHKIMi mo Qopmyse. 1




23 Brruncnenne 3Hadenuit GpyHkmii mo dopmyire. 1
24 I'paduk pyHKIUN. 1
25 I'padux pynkuu. 1
26 [Ipsimast poOMOPIMOHATIBHOCTE U €€ TpaduK. 1
27 [Ipsimast TPOTTOPITMOHATIBHOCT U €€ TpaduK. 1
28 JluneitHas GyHKIHS U ee rpaduK. 1
29 Jluneitnas GyHKuMs u ee rpauk. 1
30 B3aumHoe pacroniokenne rpaduKoB JIMHEHHBIX 1
(yHKITHA.
31 Kontponbnas pabora no teme «JIuneitHas GpyHKIIusD 1
32 OmnpeneneHne CTENEHU C HATYpaTbHBIM ITOKA3aTeJIeM. 1
33 Ornpenenenne CTeNEHN ¢ HaTypaJbHBIM TTOKa3aTeNeM. 1
34 YMHOXEHUE U IeJICHUE CTEIeHEe. 1
35 YMHOXEHUE U IeJICHUE CTEIeHEe. 1
36 Bo3Benenue B cTeneHb MPOU3BEICHUS U CTETICHU. 1
37 Bo3Benenue B cTeneHb MPOU3BEICHUS U CTETICHU. 1
38 OnHOYIEH U eT0 CTaHIapTHBIN BUJL. 1
39 YMHOKEHHE OHOWICHOB. Bo3BeeHne oqHO4IeHa B 1
HaTypaJIbHYIO CTEIEHb.
40 YMHOKEeHHE OHOWICHOB. Bo3BeieHne oHOuIeHa B 1
HaTypaJIbHYIO CTEINEHb.
41 ®ynkmun y = X%, y = X° 1 UX rpaduku. 1
42 ®YHKIMK y = X°, Yy = X° ¥ UX rpaduKH. 1
43 KonTtposnpnas padora o reme « CTENeHb C 1
HaTypaJIbHBIM MOKa3aTeIeM»
44 MHoTO4JIeH U ero CTaHIapTHHINA BUI. 1
45 CnoxxeHre ¥ BBIYMTAHWE MHOTOUYJICHOB. 1
46 CnoxxeHre ¥ BBIYMTAHWE MHOTOUYJIEHOB. 1
47 YMHOKEHHE OJHOYJIE€HAa Ha MHOTOYJICH. 1
48 YMHOXEHHE OJTHOUWJICHa HA MHOTOYJICH. 1
49 Hcnonp30BaHne yMHOKEHHUSI OJHOYICHA Ha MHOTOUICH 1

IIpU IPeoOpa30BaHNU aNreOpandecKux BRIPaKeHUH 1
pelLIeHUH yPaBHCHUMN.




50 Hcnonp3oBaHne YMHOKEHHUSI OJHOYICHA Ha MHOTOYICH 1
MpH MpeoOpa30BaHUM aNTreOpanvdecKuX BEIPAKECHUH U
pEeLIeHUH YpaBHEHUH.

51 BriHeceHne 00IIEro MHOXKUTEIA 32 CKOOKH. 1

52 BrIHeceHre 00IIEro MHOXKHTEIS 32 CKOOKH. 1

53 BrIHeceHre 00IIEro MHOXKHTEIS 32 CKOOKH. 1

54 KonTtponbHas padora no teme «Cymma U pa3HOCTh 1
MHOTOWICHOB. [Ipon3Benenue omHoWwICHa Ha
MHOTOUWICH

55 YMHOKEeHHE MHOTOWICHA Ha MHOTOYJICH. 1

56 YMHOKEeHHE MHOTOWICHA HA MHOTOYJICH. 1

57 Pasnoxxenre MHOro4ieHa Ha MHOMKHTENIH CIIOCOOOM 1
IPYIIHAPOBKH.

58 Pasnoxenre MHOroujeHa Ha MHOMXHTEIN CIIOCOOOM 1
IPYIIHAPOBKH.

59 Pasnoxxenre MHOro4JieHa Ha MHOMKHTENIH CIIOCOOOM 1
IPYIIHAPOBKH.

60 Jloka3aTenbCTBO TOXK/IECTB. 1

61 Jloka3aTenbCTBO TOXK/IECTB. 1

62 KonTtposnbHas padora 1o reme: «MHOTOUJICHBD. 1

63 Bo3Benenue B KBapaT CyMMBI M Pa3HOCTH JABYX 1
BBIpaXKEHUU.

64 Bo3Benenue B KBagpaT CyMMBblI B Pa3HOCTH JIBYX 1
BBIpaKEHUU.

65 Bo3sBenenue B KyO CyMMBbI M pa3HOCTH JIBYX 1
BBIpaXKEHUU.

66 Pasnosxenne Ha MHOKUTENH ¢ TOMOIIBIO (OPMYITT 1
KBaJipaTa CyMMBI M KBaJpaTa pa3HOCTH.

67 Pasnosxenne Ha MHOKUTEH ¢ TOMOIIBIO (OPMYITT 1
KBaJlpaTa CyMMBI M KBaJpaTa pa3HOCTH.

68 Pa3noskeHne Ha MHOKHTEH ¢ TOMOTIIBIO (OPMYIT 1
KBaJlpaTa CyMMBI M KBaJpaTa pa3HOCTH.

69 YMHOKEHHE Pa3HOCTH JIBYX BBIPAKCHHI Ha UX CyMMY. 1

70 YMHOKEHUE PAa3HOCTH JIBYX BBIPAKCHHI HA UX CyMMY. 1




71 Pa3noxeHne pa3HOCTH KBaIpaTOB HA MHOKHTEIIH. 1

72 Pa3noxeHnne pa3HOCTH KBaIpaTOB HA MHOKHTEIIH. 1

73 Pa3nojkenne Ha MHOXXHUTEIH CyMMBI M Pa3HOCTU KyOOB. 1

74 KonTtponbnas padora mo Teme «KBaapar cymmsr u 1
pa3Hoctu. PazHocth kBagpaTtoB. CymMMa U pa3HOCTh
KyOOB.»

75 [IpeobpazoBanme 1EI0Tr0 BBHIPAKEHUS B MHOTOYJICH. 1

76 [IpeoOpa3oBaHue 1EIOT0 BHIPAKECHUS B MHOTOYJICH. 1

77 [IpumeneHnne pa3Iu4IHBIX CIOCOOOB JJIs1 pa3I0KEHUs Ha 1
MHOHUTEIH.

78 [IpumeneHnne pa3IMYHBIX CIIOCOOOB IS Pa3IOKEHUS Ha 1
MHOYHUTEIH.

79 [IpuMeHeHne pa3TuIHBIX CIIOCOOOB JIJIS pa3JIOKEHUS Ha 1
MHOYHUTEIIH.

80 [Tpumenenue npeoOpa3zoBaHUi ENBIX BHIPAKESHUN. 1

81 KonrposnbHas padora o reme «Dopmyiibt 1
COKpaIEHHOTO YMHOKEHHSD)

82 JluHeliHOe ypaBHEHHE C JBYMS MEPEMEHHBIMH. 1

83 I'paduk nuHeitHOrO ypaBHEHHUS € IBYMsI IEPEMEHHBIMH. 1

84 I'paduk nuHEtHOrO YpaBHEHHUS C IBYMsI IEPEMEHHBIMH. 1

85 CucrteMbl TMHEWHBIX YPAaBHEHHH ¢ ABYMS 1
MePEMEHHBIMH.

86 Cucrembl TMHEHHBIX YPABHEHUH C ABYMS 1
MePEMEHHBIMH.

87 Croco0 MmojCTaHOBKH. 1

88 Crnioco0 Mmo/ICTaHOBKH. 1

89 Crnoco0 Mmo/ICTaHOBKH. 1

90 Cnoco0 cinoxeHus. 1

91 Crnioco6 cinoxeHusl. 1

92 Cnioco6 cinoXxeHusl. 1

93 Pemrenue 3a1ay ¢ moMOIIbIO CUCTEM ypaBHEHUH. 1

94 Pemrenue 3a1ay ¢ TOMOIIBIO CUCTEM YPAaBHEHHI. 1

95 Pemrenue 3a1ay ¢ TOMOIIBIO CUCTEM YPAaBHEHHIA. 1




96 KoHnTtposbHas padora mo reMe « CHCTEMbI TIMHEHHBIX 1 1
YpaBHEHUID»
97 [ToBTOpEHNE OCHOBHBIX IMMOHATHH U METOIOB Kypca 7 1
Knacca, 0000IIeHre 3HAHMUI
98 [ToBTOpEHNE OCHOBHBIX MOHATUH U METOAOB Kypca 7 1
Knacca, 0000IIeHre 3HAHMUI
99 [ToBTOpEHME OCHOBHBIX IMTOHATHH U METOIOB Kypca 7 1
Knacca, 0000IIeHre 3HAHHUI
100 [ToBTOpEHNE OCHOBHBIX MMOHATUH U METOAOB Kypca 7 1
Kracca, 0000IIeHne 3HAHUI
101 Urtorosast koHTpoabHAs paboTa 1 1
102 [ToBTOpEHME OCHOBHBIX MTOHATHI  METOJIOB Kypca 7 1
KJjacca, 00001IeHe 3HaHU I
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 10




8 KJIACC

No
n/n

Tema ypoka

KoandyecTBO 9YacoB

Bcero | KoHTposabHbIe
padoTsI

IIpakTnyec-
KHe padoThbl

Jlara no
IJIaHY

Jara
dakTHvecku

[ToBTOpeHME Kypca 7 Kitacca

ITorTOpenue Kypca 7 kiracca

BxoaHo# KOHTPOJB

[ToHsaTHE panoHaTBLHON APOOH.

OB WIN -

I[OHYCTI/IMI)IC 3HA4YCHU IICPEMCHHBIX, BXOAAIINX B

IpoOHOE BBIpaKEHHE.

i

OCHOBHOE CBOKCTBO JIpOOH.

Coxkpamienue apobeii.

CrnencTBue U3 OCHOBHOTO CBOICTBA IpOOH.

O O®

[IpaBuio croXeHus: U BBIYUTaHUs ApoOeii ¢
OJIMHAKOBBIMM 3HAMEHATEISIMU.

e

Clio’)keHHUe ¥ BBIYUTAaHUE APOOCH ¢
MIPOTUBOIIOJIOKHBIMU 3HAMEHATEIISIMH.

11

[IpaBu0 CI0KEHUS U BBIYUTAHUS IpOOEi ¢
pa3HbIMU 3HAMEHATEISIMH.

12

CrnoxeHue W BBIYMTAHHE APOOEH ¢ pa3sHbIMU
3HAMEHATEISIMU.

13

CnoskeHre W BBEIYUTAHUE paHHOHaHBHOﬁ ,Z[pO6I/I n
LCJIOIO BBIPAXKCHMUA.

14

Koumponvnasa paboma no meme « Payuonanvvie
svipascenus. Cnoocenue u gvluumanue opooey

15

[IpaBuna yMHOXKEHUS pallMOHAJIBHBIX APOOeH n
BO3BEJ/ICHUS UX B CTEIEHB.

16

[IpeoGpa3oBanue IpOOHBIX BHIpAKEHUH,
coZiep KaluX IeHCTBUE YMHOKEHHUSL.

17

[IpaBumo geneHus pauuoHaIbHBIX APOOEii.

18

[IpeoGpa3oBanue IpOOHBIX BBIpAKEHUH,
coAepKalluX IeCTBUE ETICHUS.




19 CoBMeCTHBIC JICHCTBUS C palMOHATBLHBIMHU 1
JIPOOSIMH.
20 CoBMecTHBIC JACHCTBHS C pallMOHATHLHBIMU 1
JIpOOsMHU.
21 [TpeoOpa3oBaHue parOHATBHBIX BBIPAKEHUI 1
22 OyHKIMA Y = ; u ee rpaduk 1
23 OyHKIUA Yy = ; u ee rpaduk 1
24 [Ipencrasienue qpobu B BUIE CYMMBI Ipo0eii. 1
25 Koumponvnas paboma no meme «llpouzsedenue u 1
yacmuoe opooeiiy
26 AHanu3 KOHTpOJIbHOM paboTel. PaboTa Han 1
omuOKamu.
27 ParmonansHble yncia 1
28 HppatmonanbpHbie yucia 1
29 KBanpaTHble KOpHU 1
30 Apudmernueckuil KBaJIpaTHbIH KOPEHb 1
31 VpaBHenue X2 = a. 1
32 VpaBHenue X2 = a. 1
33 ®yuximmsa Y = /X u ee rpapuk 1
34 Hcnonb3oBanue rpapuka U CBOMCTB (hyHKIMU 1
y = /X Tpu pemieHMM pa3IMUHBEIX 3a1ad.
35 KBagpaTHblili KOpeHBb U3 TPOU3BEACHUS U IPOOU. 1
36 KBagparHsblii KOpEeHb U3 TPOU3BEICHUS U APOOH. 1
37 KBanpaTHbIli KOPEHb U3 CTEIICHMU. 1
38 KBaaparHblii KOpEHb U3 CTETICHHU. 1
39 Konmponvnas paboma 3a 1 nonyeooue 1
40 BriHeceHre MHOKUTENS U3-TI0/1 3HAKa KOPHS 1
41 BHuecenue MHOXUTENS MO 3HAK KOPHS 1
42 [TpeoOpa3oBaHue BBIPAKEHUH, COACPKAIIIX 1
KBaJpaTHBIC KOPHHU
43 [IpeoGpa3oBaHue BbIpaKeHUH, COAEpKAIIUX 1




KBaJIpaTHbIE KOPHU

44 IIpeobpazoBanne BhIpaKEHUH, COAEPIKAIINX 1
KBaJpaTHBIC KOPHU

45 Koumponvuas paboma no meme «Illpumenenue 1
ceolicme apupmemuuecko2o K8aOPaAMHO20 KOPHAN-
3a 1 nonyeooue

46 OrnpenenieHre KBaIpaTHOTO YPaBHEHUS 1

47 Hemnosable KBagpaTHbIC YpaBHEHUS 1

48 Pemenue 3a1a4y ¢ mOMOIIIBIO HEMOJIHBIX 1
KBaJIpaTHBIX YPaBHEHU.

49 Pemienune kBapaTHBIX ypaBHEHUN BbIJCIIEHUEM 1
KBaJipaTa JBy4JIeHa

50 BriBO1 OopMy 1Bl KOPHEH KBaJIpaTHOTO yPaBHEHHUS. 1

51 Pemenne kBaapaTHBIX ypaBHEHUH 1o popmyJe. 1

52 Penienne kBaapaTHBIX ypaBHEHHH € YETHBIM 1
BTOPBIM KOA(DPUIIHECHTOM.

53 KBanpaTHoe ypaBHeHHE Kak MaTeMaTHYecKas 1
MOJEJIb TEKCTOBOM 3aJa4u.

54 Pemenwne 3aga4 ¢ MOMONILIO KBaJPATHBIX 1
ypaBHEHUU

55 Teopema Buera 1

56 Teopema Buera 1

57 Koumponvnas paboma no meme «Keaopammuoie 1
VPagHeHUsL»

58 [TonsTHEe APOOHOTO paAIMOHATBHOTO YPaBHEHUS 1

59 Pemenne npoOHBIX pallMOHAIBHBIX YpPaBHEHUH 1

60 Pemenne npoOHBIX pallMOHATBHBIX YpaBHEHU N 1

61 CocraBieHue IpoOHOTO PallMOHATIBHOTO YPAaBHEHHUS 1
10 YCJIOBHIO 33/Ia4H.

62 Pemrenue 3aga4 ¢ moMonsi0 APOOHBIX 1
panMoOHATBHBIX YPaBHEHUN.

63 Penrenue 3a1a4 Ha COBMECTHYIO padoTYy. 1

64 Pemrenne 3a1ay ¢ TOMOIIBIO pallMOHATBHBIX 1

YPaBHEHUH.




65 I'paduuecknii cioco0d peneHus: ypaBHEHHI 1

66 Koumponvnas paboma no meme «/poduvie 1
PAYUOHATbHBLE YDAGHEHUS)

67 YucnoBble HEPaBEHCTBA 1

68 YucnoBble HEPaBEHCTBA 1

69 CBOICTBa YUCIIOBBIX HEPABEHCTB 1

70 CBOICTBa YUCIIOBBIX HEPABEHCTB 1

71 CrnoxeHre ¥ YMHOXKEHHE YHCIIOBBIX HEPAaBEHCTB 1

72 CrnoxeHue ¥ YMHOXKEHHE YHCIIOBBIX HEPAaBEHCTB 1

73 AGCONIOTHAsT TOTPEUIHOCTh MPUOIUKEHHOTO 1
3HAYCHHUS.

74 OTHOCHUTeNbHAS MOTPEIIHOCTh MPUOINKEHHOTO 1
3HAYCHHUS.

75 Koumponvnas paboma no meme «Hucnogvie 1
HepaseHCmaa U ux c8OUCMaEa»

76 OCHOBHBIE TIOHATUS TEOPUU MHOXKECTB. 1
Kpyru Diinepa.

7 AHanuTuyeckass 1 reoMeTpuueckas Mojelb 1
YHUCJIOBOTO MpoMexyTKa. [lepeceyenue u
00bEeTMHEHNE YHCIIOBBIX MPOMEXYTKOB.

78 Pemienne HepaBeHCTB ¢ OTHOW NTEPEMEHHOMN 1

79 Pemiennie HepaBeHCTB C OTHOU MEPEMEHHOMN 1

80 PeleHne HepaBeHCTB ¢ OJJHOM epeMEeHHON 1

81 PeleHne HepaBeHCTB ¢ OJJHOM epeMeHHON 1

82 Pemenne cucteM HEPABEHCTB C OJHOM NEpEeMEHHON 1

83 Pemenne cucrtem HEpaBEHCTB C OTHON MTEPEMEHHOU 1

84 Pemenne cuctem HEpaBEHCTB C OTHON MTEPEMEHHOU 1

85 Pemienne nBOMHBIX HEPaBEHCTB. 1

86 Konmponvuas paboma no meme «Hepasencmaa ¢ 1
00HOU NepemMenHOl U UX CUCTHEMbLY

87 Omnpenenenue CTETIEHU C IETBIM OTPUIATEIbHBIM 1
noKa3areyieMm

88 CreneHsb ¢ 11eAbIM OTPULIATEIbHBIM TOKa3aTelIeM 1




89 CBoiicTBa CTETICHH C LEIBIM [TOKa3aTEIeM 1
90 CBoiicTBa CTETICHH C LEJIBIM [TOKA3aTEIeM 1
91 CTaHapTHBIN BUJ YUCia 1
92 BrlinmonnHeHue 1elCcTBUIM Ha/T YUCIIaMH B 1
CTaHJAPTHOM BHJIC
93 Konmponvnas paboma no meme « Cmenens ¢ 1
YenviM noKasamenem»
94 [ToBTOpenue Temsl «IIpeodbpa3zoBanue 1
palMOHATBHBIX BBIPAKCHUNY.
95 [ToBTOpenue Temul «IIpeoOpazoBanre BEIpaKEHHM, 1
COJICPKAIINX KBaJIPATHBIC KOPHUY.
96 [ToBTOpeHue Temsl «Pemenne kBagpaTHBIX 1
YPaBHEHUI».
97 IToBTOpeHne TeMbl «Pelienne HEPABEHCTB C OAHOMN 1
MepPEMEHHO.
98 [ToBTOpEeHNE OCHOBHBIX MOHATUH U METOJIOB 1
KypcoB 7 u 8 kitaccoB, 0000111eHE 3HAHUI
99 [ToBTOpEeHNE OCHOBHBIX MOHATUH U METOJIOB 1
KypcoB 7 u 8 kitaccoB, 0000111eHe 3HAHU I
100 [ToBTOpEeHNE OCHOBHBIX MOHATUH U METOJIOB 1
KypcoB 7 u 8 kitaccoB, 060011eHE 3HAHUI
101 Urorosas xoHTponpHas pabora 1
102 [ToBTOpEeHNE OCHOBHBIX MOHATUH U METOJIOB 1
KypcoB 7 u 8 kitaccoB, 060011eHIE 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




9 KJIACC

Ne Tema ypoka KouunuecTBo yacos Hara no Hara
n/n Bcero | KoHTpoJb- IIpakTnyec- IJIAHY paxkTyecku
HblIe padoThbI KHe padoThbl
1. | IloBropenwue: anreOpanyuecKue BBIPAXKEHUS U HX 1
npeodpazoBaHue
2. | IloBTOpeHUE: penieHne ypaBHEHHUI. 1
3. | IloBTOpEHuE: pelieHue HEPaBEHCTB. 1
4. | BXoaHO# KOHTPOJIb. 1 1
5. Oynakmusa. O6acTs onpeaesieHus U 00J1acTh 3HAYCHHU I 1
(dbyHKIIHH.
6. | ®ynkuusa. Haxoxnenne obnactu onpeneneHus U 1
o0acTy 3HauYeHUN QyHKIHH.
7. | I'paduk pyHkun. 1
8. | CpoiicTBa QyHKIIUH. 1
9. | CpoiicTBa 3JIeMEHTAPHBIX (PYHKIIHA. 1
10. | HaxoxxieHne cBOMCTB QyHKIUHU 1O (HOopMyJIe U 1O 1
rpaduky.
11. | HaxoxaeHue cBOMCTB PyHKIIMU 1O (OpMYJIe U 1O 1
rpaduky.
12. | KBagpaTHbIl TpeX4IeH U €ro KOpHU 1
13. | Beiaenenue kBajapara ABywIeHa U3 KBaJPaTHOTO 1
TpexuseHa
14. | Beinenenue kBajpara ABy4YJIEHA U3 KBAIPATHOTO
TpexuseHa
15. | Teopema 0 pa3noKeHUM KBAaAPATHOTO TPEXWIEHA Ha 1
MHOKHTEIH.
16. | IlpumeHeHre TeopeMbl O Pa3iIOKEHUH KBaJIpPaTHOTO 1
TpexwieHa Ha MHOXKHUTENH JIJIsl IpeoOpa3oBaHus
BBIPAXKCHUM.




17. | MiccnenoBanue GyHKIUH Y = ax 1

18. | dyHKIUA y = ax®, ee rpadMK U CBOICTBA. 1

19. | Tpaduk Gyskmun y = ax >+ n,y = a(x - m)? 1

20. | Ucnonp3oBanue mabiaoHOB mapaboit Ui MOCTPOCHUS 1
rpaduka GyHKIHE Y = a(x - M) 2 + n.

21. | Anroputm noctpoenus rpaduka GpyHKIuN 1
y =ax 2+ bx+c

22. | Anroputm noctpoenust rpaduka GyHKIHN 1
y =ax 2+ bx+c

23. | CBoiicTBa (yHKIHH ¥ =ax ° + bXx+cC. 1

24. | Brnusiaue ko3 dunuenra a, b u cua pacrnonoxenue 1
rpaduka KBajpaTUyHON QyHKIIUN

25. | IlocTpoenue rpaduka KBagpaTUUHONW (YHKIUH. 1

26. | ®yHkuu y=x"u ee CBONWCTBa 1

27. | llonsiTue KOpHA N-# CTENEHH U apUPMETUYECKOTO KOPHS 1
N-i1 cTeneHu.

28. | HaxoxxneHue 3Ha4€HU BRIPAXKEHU N, COAEPKAIUX 1
KOpEeHb N-ii CTeNeHn

29. | HaxosxeHue 3Ha4eHUH BRIPAKCHUH, COICPIKAIINX 1
KOPEHb N-ii CTENeHu

30. | Koumponvnasa paboma no meme «Keaopamuunas 1
dyukyuay

31. | AHanu3 KOHTpOJIbHOM paboThl. PaboTa Haj OMMOKaMH. 1

32. | IloHsTHE LEIOTO ypaBHEHUS U €r0 CTEIECHU 1

33. | lleoe ypaBHEHUE U €r0 KOPHU 1

34. | PemeHue 1enbX ypaBHEHUN pa3IMYHBIMUA METOIaMHU 1

35. | Pemenne Oomnee CIOKHBIX LIEBIX YPAaBHEHHH. 1

36. | [IpoOHBIe paninoHaTbHBIE YPAaBHEHUS 1

37. | Pemenune npoOHBIX pallMOHAIBHBIX YPaBHEHUH 11O 1
ANTOPUTMY

38. | Pemienne qpoOHBIX pallMOHATBHBIX YPAaBHEHHH MO
ANTOPUTMY

39. | Mcnonb3oBaHue pa3IMYHbIX IPUEMOB U METOI0B MPH 1

penieHuu IpoOHBIX pallMOHAIBHBIX YPAaBHEHHH.




40. | Pemenue HEpaBEHCTB BTOPOU CTEMEHU C OJHOU 1
MEPEMEHHOU

41. | ANIrOpuUTM penieHus HepaBEHCTB BTOPOH CTETICHH C 1
OJHOM NepEeMEHHOMI

42. | [IpuMeHeHre anropuTMa Mpu PelIeHUH HEPaBEHCTB 1
BTOPOI CTENEHU C OAHON NTEPEMEHHOM.

43. | Pemenue nenpix paliuOHAIIBHBIX HEPABEHCTB METOIOM 1
UHTEpBaJIOB

44. | PelieHue LebIX pallMOHATBHBIX HEPABEHCTB METOA0M 1
MHTEPBAJIOB

45. | Pemienue 1enbIX U JPOOHBIX HEPABEHCTB METOAOM 1
UHTEpBaJIOB

46. | IIpumeneHre MeTo1a UHTEPBAJIOB IIPU PEILIECHUU 1
HEpPAaBEHCTB.

47. | Konmponvnas paboma no meme: « Ypasnenus u 1
Hepagencmea ¢ 00HOU NePeMEHHOU»

48. | IlonsiTue ypaBHEHUS C ABYMs IEPEMEHHBIMU 1

49. | YpaBHEHUE OKPYKHOCTH 1

50. | I'pacdudeckwmii cmocoO pelieHus CUCTEM YpaBHEHHI 1

51. | Pemenus cucteM ypaBHeHUH rpauIecKi. 1

52. | Cioco6 moACTaHOBKU PEIICHMSI CUCTEM yPaBHEHUN 1
BTOPOI1 CTENEHU

53. | Cnoco6 nMoACTaHOBKH PEIICHHS CHCTEM yPaBHEHUM 1
BTOPOI1 CTENEHU

54. | Penienue cucteM ypaBHEHUM BTOPOM CTEIIEHH cIOCOOOM 1
MOACTAaHOBKH.

55. | Ucnonp3oBanue crocoda cloXeHUs NMpHpeleHue 1
CHCTEM YPaBHEHMsI BTOPOU CTENEHU

56. | Pemenune cucrem ypaBHEHHUs BTOPOU CTEIIEHU 1
pa3IUYHBIMU crioco0amu

57. | PemeHnne 3a1a4 ¢ TOMOINBIO CUCTEM YPaBHEHUN BTOPOU 1
CTEIeH!U

58. | Pemenue 3a1a4 Ha ABUKEHUE C IOMOIIBIO CUCTEM 1

YpaBHEHUI BTOPOU CTENEHU




59. | Pemenue 3a1a4 Ha paboOTy C MOMOIIBIO CHCTEM
YpaBHEHUN BTOPOI CTEECHU

60. | Pemenne pa3nmuuHbIX 3a1a9 ¢ TOMOIIBIO CUCTEM
ypaBHEHU BTOPOM CTEIECHH.

61. | PemeHnne MMHEHHBIX HEPABEHCTB C IBYyMsI IEPEMEHHBIMU

62. | Pemienne MMHEHHBIX HEPABEHCTB C IBYMsI IEPEMEHHBIMU

63. | PemeHnne HepaBEeHCTB BTOPOU CTENIEHHU C ABYMS
NEPEMCHHBIMU

64. | Pemenue cucreM JMHEVHBIX HEPABEHCTB C JBYMS
HNEPEMCHHBIMU.

65. | Pemienue cucreM HEpaBEHCTB BTOPOM CTEIEHH C JBYMs
NEPEMECHHBIMHA

66. | Koumponvnasa paboma no meme: « Ypaenenus u
HepaseHcmea ¢ 08YMs nepemMeHHbIMUY

67. | IlonsTHE MOCIIEOBATEIBLHOCTH, CIOBECHBIN U
AHAJIUTUYECKHI CITOCOOBI €€ 3aJaHusI

68. | PexyppenTHbIli crioco0 3aaHus MOCIEI0BATEIbHOCTH

69. | OnpeneneHne apuPMETHUECKON MPOrPECCHH.
PexyppenTHas hopmyna N-ro wieHa apudMeTHaecKon
MIPOTIPECCUMN.

70. | CBOicTBO apH(PMETHUECKONW MPOTrPECCUH.

71. | AHamutnyeckas (opmysan —To 4ieHa apupMeTHIecKon
MPOTPECCHUH.

72. | HaxoxaeHue CyMMBbI IIEPBBIX N 4YICHOB
apuMETUYECKON MPOTPECCHH

73. | Ilpumenenue GopMyJibl CyMMBI IIEPBBIX N YJIEHOB
apruMeTHIECKOH NPOrpPecCuu.

74. | TlpumeHeHne GOpPMYIIbI CyMMBI IIEPBBIX N YICHOB
apruMeTHIECKOH MPOrpPecCuu.

75. | Konmponvnas paboma no meme: «Apugpmemuueckas
npozpeccusy

76. | Onpenenenusi reoMeTpuyeckoil nmporpeccun. Popmyna
N-rO 4jeHa FeOMETPUYECKON MPOrpeccuu

77. | CBOMCTBO r€OMETPUUECKOM IPOTrPECCHH.




78.

HaxoxneHne cyMMbl MEpBBIX N YIEHOB F€OMETPUUYECKOM
MIporpeccuu

79.

[Tpumenenue Gopmyna CyMMbI TIEPBBIX N YICHOB
reOMETPUYECKOMN IPOTPECCUH.

80.

CyMMa OeckoHEYHOW YyOBIBAIOIIECH T€OMETPUUYCCKOMN
MIPOrpECCUu

81.

Cymma OeCKOHEUHOW YOBIBAarOIIeH TeOMEeTpUIEeCKON
porpeccuu

82.

Pemenue 3anau Ha npuMeHeHre POPMYIT CyMMBI EPBBIX
N 4JIEHOB T€OMETPUYECKOM MMPOTPecCuu

83.

Konmponvnas paboma no meme: «I eomempuueckas
npozpeccus»

84.

[ToBTOpenue, o0oOIIEHNEe W CHUCTEMAaTU3alus 3HAHUM.
3amuck, cpaBHEHHE, ICWCTBUS C ACHCTBUTEIHLHBIMU
quciiaMu, YUCJIOBas psamas

85.

HOBTOpeHI/Ie, O606H.I€HI/16 U CHUCTEeMaTHU3alusl 3HAHHUH.
HpOLleHTbI, OTHOIICHUA, IPOIIOPLHUH

86.

[ToBTrOpenue, o0o0IIeHNEe U CHUCTEMAaTH3AIMs 3HAHUU.
OkpyrieHne, NpUOIMKEHUE, OIIEHKA

87.

[ToBTOpeHME, 0000IICHHE U CHCTEMAaTH3alusl 3HAHUH.
Pemenne TeKCTOBBIX 3amad apuMETUIECCKUM
CII0COOOM

88.

[ToBTOpEeHME, 0000IIEHNE W CUCTEMATHU3AlNs 3HAHUIA.
Penrenue TeKCTOBBIX 3a71a4 apu(DMETHICCKUM
CII0CO0OM

89.

[ToBTOpeHue, 0000IICHHE W CHCTEMAaTH3AINs 3HAHHH.
Pemenne TEeKCTOBBIX 3a7au apuUPMETHUECKUM
crrocooomM

90.

[ToBTOpenue, o0oOIIEHNEe M CHCTEMaTH3aIusl 3HAHUH.
[TpeoOpa3zoBanue anredpandecKux BHIPAKEHHH,
JIOTTYCTUMbIC 3HAYCHHUS

91.

[ToBTOpEeHME, 0000IIEHNE U CUCTEMaTH3aIlUs 3HAHHH.
[IpeobpaszoBanue anredbpandecKux BhIPaKCHUH,
AOIMYCTHUMbBIC 3HAUCHUA




92. | IloBTOpeHue, 00OOICHHE W CHCTEMATH3AIMsl 3HAHUH. 1
[Ipeob6pazoBanue anredbpandecKux BeIpAKECHHM,
JIOTTYCTUMBbIE 3HAYECHUS

93. | IloBropenue, 0000MIEHNE U CHUCTEMAaTH3aLMs 3HAHHM. 1
[Ipeo6pa3oBanue anredpanyecKux BhIpaKEHUH,
JOTTyCTUMBbIE 3HAUEHUS

94, [ToBTOpeHME, 0000IICHNE U CUCTEMAaTH3aIUs 3HAHUH. 1
OYHKIMU: TOCTPOEHUE, CBOMCTBA M3YYEHHBIX (PYHKIUN

95, [ToBTOpeHue, 0000IICHNE U CUCTEMAaTH3allHs 3HAHUH. 1
@DYHKIMU: TOCTPOEHUE, CBOWCTBA M3YYEHHBIX (PYHKIUN

96. [ToBTOpenue, 06001IeHNE U CHCTEeMAaTU3aLMs] 3HAHUMN. 1
@DyHKIMU: TOCTPOCHUE, CBOMCTBA M3YyYEHHbIX (DYHKIMH

97. [ToBTOpenue, 0600IIeHNE U CHCTEMAaTU3aLMs] 3HAHUMN. 1
@DyHKIMU: TOCTPOCHUE, CBOMCTBA M3YyYEHHbIX (DYHKIMH

98. [ToBTOpenue, 0600IMIeHNEe W CHUCTEMAaTH3alusl 3HAHUM. 1
I'paduueckoe penieHre ypaBHEHU U UX CUCTEM

99. | IloBTOpenue, 0060OIIEHNE U CHCTEMATH3AIMS 3HAHUI. 1
I'paduueckoe pemenne ypaBHEHUH U UX CUCTEM

100., MHroromas koHTpoJbHAsI paboTa 1

101.| OO0o00IIeHNE U CUCTEMATH3AIMS 3HAHUI 1

102.| O60O0IEHNEe U cHUCTEMATU3ALMS 3HAHUN 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




YYEBHO-METOJINYECKOE OBECIIEYHEHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI JIUIAA YYEHUKA

» Anre6pa, 7 xiracc/ Makaperaes FO.H., Murnroxk H.I'., Hemkxos K.1. u
npyrue; on penaknueii TenskoBckoro C.A., AKIIMOHEPHOE 00IIIECTBO

«3marensctBOo «IIpocBemenune»

METOANYECKHUE MATEPHUAJIBI 1JISd YUUTEJIA

Mepazisik A.T'., [Tononckuit B.b., SAxup M.C.; non penakuueii [logonsckoro
B.E., lunaktudeckue matepuansl, Anredpa, 7 kiacc, OOIIecTBO ¢
OTPaHUYEHHON OTBETCTBEHHOCTHIO "M3narensckuii nentp BEHTAHA -
['PAD"; Axmonepnoe obiectBo "N3narensctBo [Ipocsenienue";

Mep3snsk A.I'., [lononckuit B.b., Axup M.C.; nox penakuuen [Togoasckoro
B.E., Iunaktrnueckue matepuaisl, Anredpa, 8 kimacc, OGIIecTBO C
OrpaHUYEHHOMOTBETCTBEHHOCTHIO "M3narensckuii nentp BEHTAHA-T'PA®";
AxrmmonepHoe o6miectBo "M3zgarenscto [Ipocsenienue",;

Mep3snsik A.T'., Ilononckuit B.b., Axkup M.C.; nox penakuuen [lononsckoro
B.E., [lunaktuueckue marepuaisl, Anreodpa, 9 kinacc, OO0miecTBo ¢
OrpaHUYECHHOMOTBETCTBEHHOCTHIO "M3narenvckuii nentp BEHTAHA-T'PA®";

AxrmmonepHoeo06mectBo "U3narensctBo [Ipocsemnienue"



HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

www. edu - "Poccutickoe oopazoBanue" deaepaabHblii OPTAIL.
www.school.edu - "Poccuiickuii 001ieo0pa3oBareabHblid mopTain'.
www.school-collection.edu.ru/ Equnast koyuteKius mudpoBbIX
00pa3oBaTEIILHBIX PECYPCOB

www.mathvaz.ru - docbe MIKOIBHOTO YIHTEISI MATEMATHKH
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