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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM M3 OMNOPHBIX KYpCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHa 0OecreurnBaeT U3y4eHHe APYruX AUCHUILIMH, KaK €CTEeCTBEHHO-
HAyYyHOT0, TaK W TyMaHUTAPHOTO LHMKIOB, €€ OCBOCHHE HEOOXOIUMO MJif
IPOAODKEHUS 00pa30BaHUs U B MMOBCEAHEBHOM XKU3HU. Pa3BuTHe y 00yyarommxcs
HAy4YHbIX MPEJICTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpanyecKux
aOCTpakiuii, criocode oTpakeHUss MaTEeMAaTHUYECKON HAYKOH SIBJICHUN M MPOIECCOB
B NIpUpOJIE U OOUIECTBE, POJIM MATEMATHYECKOTO MOJEIUPOBAHMS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIILICHUS, HEOOXOIUMBIX I aJanTallid B COBPEMEHHOM LKU(poBOM
obmectBe. M3yuenue anreOpbl oOecrneurMBaeT pa3BUTHE YMEHHsS HaOJI01aTh,
CpaBHHMBaTh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTh CBOM JE€HCTBUS U BBIBOJBI,
dbopmynupoBath yrBepxKAcHUS. OCBOEHUE Kypca anredpsl 00ecreunBaeT pa3BUTHE
JOTHYECKOT0 MBIIUICHUS] OOYYarolMXCs: OHM HCIHOJB3YIOT JAEIyKTUBHBIE U
WHAYKTUBHBIE pacCyXIeHus, 0000IeHne 1 KOHKPETH3AINIo, abcTparnpoBaHue u
anajgoruto. OOyueHwe  anreOpe  MOpeAnojaraeT  3HAUYUTEIbHBIA  00BEM
CaMOCTOSITEJIbHOM ~ JI€ATEIbHOCTH OOYy4alolUXCsl, IO3TOMY CaMOCTOSTEIbHOE
pelIeHre 3a1a4 SBJISICTCS peaan3anueil 1es1TeIbHOCTHOTO MPUHIIUIIA 00yYEeHHUS.

B cTpykType nporpammsl yueOHOTo Kypca «Anredpay» st OCHOBHOTO OOIIETO
00pa3oBaHMsl OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEIbHO-METOANYECKUE JTMHUU:
«Uucna u  BBIUMCIEHUS», «ANreOpanyeckue BBIPAXKEHUS», «YPaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxgas U3 3THX colepiKaTelbHO-METOIUYECKUX
JVHHUHA pa3BUBAETCS HA MPOTSKEHUH TPEX JIET U3YUCHHSI Kypca, B3aUMOCHCTBYS C
IpYyrUMU €ro JuHusMA. B Xxoxe wu3ydeHuss y4yeOHOro kKypca oOydyaromumcs
NPUXOAUTCS JIOTUYECKU PACCYKIIaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
a3blK. B CcBs3M ¢ 3TUM B mporpamMmy ydeOHOro kKypca «AinreOpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3leiax
MaTeMaTHYeCKOro 00pa30BaHMs U CIIOCOOCTBYIOIINE OBJIAJICHUIO 00yYarOIIUMUCS
OCHOB  YHHBEPCAJIBHOTO MareMaTudeckoro si3pika. CoaepkaTenbHOH U
CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOro Kypca «Amredpa» SBISETCS €ro
VHTETPUPOBAHHBINA XapaKTep.

Conmepxxanne nuHMM «Yucia W BBIYUCICHUS» CIYKUT OCHOBOW MJiA
JanbHEHIIero U3y4eHus: MaTeMaTHKU, CIIOCOOCTBYET Pa3BUTHUIO y OOYydYarOIIMXCA
JIOTUYECKOTO MBIILICHUS, POPMUPOBAHUIO YMEHHS MOJIb30BATHCS aJIrOpUTMaMHu, a
TaK)Xe MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOAUMBIX JIJIsl IOBCEIHEBHOM
XU3HU. Pa3BuTHE MOHATHUA O YKCIEe HAa ypPOBHE OCHOBHOIO O0ILEro 00pa3oBaHUS
CBSA3aHO C pALMOHAIBHBIMU M HpPpalOHAIBHBIMU YHCIaMH, (OPMUPOBAHUEM



MPEACTABICHUN O JEHCTBUTEIHLHOM YKCIie. 3aBEpPILIEHHE OCBOSCHUS YUCIOBOU JTUHUU
OTHECEHO K CpeiHEMY O0IIeMy 00pa30BaHUIO.

Conepxanue AByX anreOpandeckux JUHUN — « AreOpanuecKkue BhIpaKECHUS
U «YpaBHEHHsS] U HEPABEHCTBA» CHOCOOCTBYET (POPMUPOBAHUIO Yy OOyUAIOIIMXCA
MaTE€MaTUYEeCKOro armmnapara, HeOOXOJUMOTro JUlsl PEIIeHUs 3aJad MaTEeMaTUKH,
CMEXHBIX IPEIMETOB U IMPAKTHUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
o0miero oopazoBaHusi y4eOHbIH MaTepuall TPYNIUPYETCs BOKPYT PallMOHATBHBIX
BbIpaKEeHM. AnreOpa JEMOHCTPUPYET 3HAUYEHHWE MATEMaTUKH Kak $3bIKa s
MOCTPOEHUSI MAaTeMaTHYEeCKUX MOJIeNiel, OMHCaHUsl TMPOLIECCOB M  SIBJICHUU
peanbHOro Mupa. B 3amaun 00yueHus anredpe BXOAAT TaKKe TalbHENIIee pa3BUTHE
AJITOPUTMHUYECKOTO MBIIIIEHHSI, HEOOXOIMMOT0, B YACTHOCTH, JIJIsl OCBOCHUS Kypca
uHDOpMATUKHA, ¥  OBJIAJCHUEC HABbIKAMU  JICIYKTUBHBIX  PACCYXKJICHUHU.
[IpeobpazoBanre CHUMBOJBHBIX (OPM CIIOCOOCTBYET Pa3BUTHIO BOOOpaXKEHUS,
CIIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTRBY.

Conepxanue (pyHKIIMOHATBHO-TpAa(UUECKON JIMHUU HALIETICHO Ha MOJIyYCHHE
00y4JarImuMuUCs 3HaHUM 0 (PyHKUIMAX KaKk BaKHEWIIEH MaTeMaTH4YeCKOW MOJENd
JUIS OTIMCAHUS ¥ UCCIIEI0OBAaHUS Pa3HOOOPA3HBIX MPOLIECCOB U SIBJICHUM B IPUPOJIE U
oOmectse. M3ydeHne maTepuana ClocOOCTBYET Pa3BUTHIO Y 00YUAIOIIUXCSl YMEHUS
UCIIOJIb30BaTh PA3JIMYHBIE BBIPA3UTENIBHBIE CPENICTBA SI3bIKA MATEMATUKU —
CIIOBECHBIC, CHUMBOJIMYECKHE, TpauuecKre, BHOCUT BKJIaJ B (POPMUPOBaHUE
IIPEICTABICHUN O POJIM MAaTEMATUKU B PA3BUTUH LIMBUIN3ALNN U KYJIbTYpPHI.

Henu u 3axa4u, pemiaemMble NPH peaau3anuu padodeil MporpaMmMsbl Mo
aareope B 7-9 kiaccax

N3ydyenne wMaTreMaTMKH Ha CTYIEHM OCHOBHOTO o00I1Iero oOpa3oBaHUs
HaIPaBJICHO HA JIOCTUKEHUE CIICYIOIINX LeJIeH 1 3a1a4:

- OBJIQJICHUE CUCTEMOM MaTeMaTUYECKUX 3HAHUN U YMEHHM, HECOOXOTUMBIX JIJIST
MPUMEHEHUSI B MPAKTHYECKOM JIEATEIBHOCTH, U3YUYEHUS] CMEKHBIX JTUCLUUILINH,
MIPOJIOJIKEHUS 00pa30BaHUS;

- UHTEJUICKTyaJlbHO€ pa3BUTHE, (POPMHUPOBAHHWE KA4deCTB JIMYHOCTH,
HEOOXOJIMMBIX YEJIOBEKY JIs TOJHOIIEHHOW >XM3HM B COBPEMEHHOM OOIIECTRBE:
SCHOCTh M TOYHOCTb MBICIH, KPUTUYHOCTH MBIIUICHUS], UHTYHUIUS, JOTHYECKOE
MBIIIJICHUE, AJEMEHTHl  aJITOPUTMHUYECKON  KYJbTYphl, MPOCTPAHCTBEHHBIX
MPECTaBICHUM, CIIOCOOHOCTH K MPEOI0JICHUIO TPYAHOCTEMH;

- ¢opmupoBaHuE NIPEACTaBICHUM 00 HAEIX M METOJaX MaTEeMaTHKH Kak
YHUBEPCAIBHOTO SI3bIKA HAYKWM U TEXHUKH, CPEJCTBA MOJECIUPOBAHUS SIBICHUN U
MIPOIIECCOB;

- BOCIIUTaHUE KYJbTYpPbl JUYHOCTH, OTHOIICHUS K MAaTEMAaTUKE KaK K 4acTu
o011eueI0BeYeCKOr KyIbTyphl, TIOHUMaHUE 3HAYMMOCTH MaTEeMaTHUKH ISl Hay4IHO-
TEXHUYECKOTO ITporpecca.



HopmaTuBHble nmpaBoBble JOKYMEHTHI M CBeJeHHsI O NMpOorpaMmax, Ha

OCHOBAaHUM KOTOPBIX pa3padoTana pado4asi nporpaMmma

1.

2.

®enepanbublii 3akoH 0T 29.12.2012 Ne 273-D3 «O6 oOpazoanuu B Poccuiickoit
®enepaunn» B penakuuu ot 04.08.2026r.

[Tpuxa3z Muno6pasosanus Poccun ot 05.03.2004 N 1089 (pen. ot 23.06.2015)
«O0  yTBepkAeHHMM  (pelepalbHOTO  KOMIIOHEHTa  TOCYAapCTBEHHBIX
o0pa3oBaTeNbHbIX CTAaHAAPTOB HAYaJbHOTO OOIIEro, OCHOBHOTO OOIIEro u
cpeaHero (IoJHOro) o01ero oopa3oBaHus».

. IIpuka3z Munucrepcta npocsemienus: Poccuiickoin @enepannu ot 12.08.2022

Ne 732 «O BHeceHum wu3MeHeHUH B (denepanbHbli TOCYIaPCTBEHHbBIN
0o0pa3oBaTeNbHbI CTaHJAApT CPEIHEro o0IIero oOpa3oBaHMs, YTBEP>KICHHBIM
npuka3zoM MunucrepcTBa oopazoBanus U Hayku Poccuiickoit deneparuu ot 17
Mmast 2012 r. Ne 413» (3apeructpupoan 12.09.2022 Ne 70034)

[Tpuka3 MunuctepctBa npocseenus: Poccutickoii @eaepaunn ot 18.05.2023
Ne 370 «O6 ytBepxaenun dheneparbHON 00pa30BaTeIbHON IPOTPAMMBI
OCHOBHOTO 00111eT0 00pazoBanus» (3apeructpuponan 12.07.2023)

. IIpuka3z MunucrepctBa npocsemienus Poccuiickoit @enepaunn ot 18.05.2023

Ne 371 «O06 ytBepxkaeHun QenepanbHOil 00pa3oBaTENbHOM MPOTPAMMBbI
cpennero oobrmiero oopazoBanus» (3apeructpuposan 12.07.2023 No 74228)
[Ipuka3 MunucrepctBa npocsenieHus Poccutickoit @eneparuu ot 09.10.2024
Ne 704 «O BHeceHMM HM3MEHEHHWH B HEKOTOpBIE MpHUKa3bl MuUHUCTEpCTBa
npocBemienust  Poccuiickoit  @expepauuu, Kacatouecss — (enepanbHbIX
00pa3oBaTeNbHBIX IMPOTPAMM HayajbHOIO O0IIero 00pa3oBaHMs, OCHOBHOIO
oOmiero oOpa3oBaHUs U CcpeaHero oluero odpaszoBaHus» (3aperucTpupoBaH
11.02.2025 Ne 81220) ITpuka3 Munnpocseuienusi Poccun Ne 495 ot 26.06.2025
«O0 yTBepxkaeHUU (DenepasbHOr0 TMepeyHsi YYEOHUKOB, JOIMYIIEHHBIX K
UCIOJIb30BaHUIO MIPU PeATM3allii UMEIOIIUX T'OCYJapCTBEHHYIO aKKPEIUTAIIIO
00pa3oBaTeNbHBIX MPOrpaMM HayajJbHOTO OOINEro, OCHOBHOTO OOIIEro,
cpenHero oOmero 00pa3oBaHUS  OpraHU3AIUsIMH,  OCYIIECTBISIOINIUMHU
o0OpasoBarenbHyI0 AesTeabHOCTh (3apeructpupoBan 28.07.2025 Ne 83082)
[Tpuka3z MunuctepctBa npocsenieHuss PO ot 12.02.2025 Ne 93 «O BHeceHuu
n3MeHeHus: B moAnyHKT 18.3.1 mynkra 18.3 deaepanbHOTO rocyaapCcTBEHHOTO
00pa30BaTeNIbHOTO CTaHAapTa CPeIHEro 00LIero 00pa3oBaHus, yTBEPKACHHOTO
npuka3oM MuHucrepcTBa 00pa3oBanus U Hayku Poccuiickoit denepanuu ot 17
Mmast 2012 r. Ne 413» (3apeructpupoan 17.03.2025 Ne 81559)
OO6pazoBartenbHas nporpamma HOY Caro-Bnagumupckoii
0011e00pa3oBaTeTLeHON MPABOCIABHON IIIKOJIBD)



Caenenusi 0 mporpamme

Coneprxanue y4eOHHUKOB COOTBETCTBYeT DenepaibHOMY roCy1apCTBEHHOMY
o0pa3oBaTeIbHOMY CTaHJIAPTY U PEKOMEH0BaHbl MUHHUCTEPCTBOM 00pa30BaHUs U
Hayku P® Kk ncnosnb30BaHuIo B 0011€00pa30BaATENbHBIX YUPEKACHUIX.

B pabGouyio mporpamMmmy BHECEHBl U3MEHEHHS. B CBs3uM C yBeIMdyeHHEM
y4eOHBIX Henelb ¢ 34 10 35 Henenb, mporpaMma B 7-9 kiaccax paccuurtana Ha 140
4acoB.

PabGouass mporpamMmma KOHKPETH3MPYET COJIEpKaHWE TIPEAMETHBIX TEM
00pa30BaTEeNBLHOrO CTaHAApTa M Ma&T MPUMEPHOE paclpeieNieHre YIeOHbIX 9acoB
0 paszfenaM Kypca.

Pabouast nporpamma B COOTBETCTBUU C IPUMEPHOM MPOrpaMMOil OCHOBHOTO
oO1iero 0o0pa3oBaHUs MPEAMETHON 00JIACTH MaTeMaTUKa BBITIOJIHSET Cledyroujue
dynkyuu:

v NudopmanuonHo-MmeToaudeckasi  (QyHKIMS  TO3BOJISET  BCEM
YYaCTHHKaM 0O0pa30BaTeNIbHOIO IMpoliecca MOJYYUTh MPEACTaBICHUE O LENsX,
collep KaHUM, 0OIel cTparerud OOy4eHHs, BOCIIUTAHUS U PA3BUTUS yHAILIUXCS
CpelICTBAMH JAHHOTO Y4E€OHOT0 IPEIMETA, ONIPEAEIUTD MPEAMETHBIE KOMIIETEHIINH,
KOTOPBIMU JIOJDKEH OBJAJeTh OOydaroIIuics B pe3yjbTaTe HM3yueHUs JaHHOTO
npeaMera.

v Oprann3anvoHHO-IVIAHUPYIOIIAA  QYHKIUS  [pelycMaTpuBaeT
BBIJIEJICHUE JTaloB OOyYeHMs, CTPYKTYpUpOBaHHME y4eOHOro MmaTepuana,
OIIPENIECIIEHUE €0 KOJIMYECTBEHHBIX U KAYECTBEHHBIX XapAKTEPUCTHUK HA KAXKIOM U3
JTAllOB, B TOM WYHCIE Ul COIAEPKATEIBbHOIO HAIlOJIHEHUsS IPOMEXYTOUYHOU
aTTeCTallMM y4Yalluxcs, oOecleyeHUue BapUATHUBHOCTH OOpa30BaHMS, IMO3BOJSET
HOPMaJIM30BaTh YUEOHYIO HATPY3KY yUaIHXCA.

[Iporpamma obecneunBaeT 00s13aTE€IbHBIII MUHUMYM MOJATOTOBKH yUYalluXCsl
no anreOpe, ompenensieMblii 00pa30BaTEeIbHBIM CTaHIAPTOM, COOTBETCTBYET
o0IIeMy YPOBHIO Pa3BUTHS U MOATOTOBKH YYaIIUXCsl JAHHOTO BO3pacTa.

Mecto npeamMera B 0a3MCHOM y‘l€6HOM IJIaHE

CormacHo  ¢enepanpbHOMy  0azucHOMY — yd4eOHOMY — IUIaHy — JJIA
00pa3oBaTeNbHBIX YupexkaeHui Poccuiickoit @enepaninn Ha N3y4eHUE MaTeMAaTHKH
Ha YpOBHE OCHOBHOTO 00IIero o0pa3oBaHusi OTBOAUTCS HE MeHee 324 4. Anrebpa
u3ydaetcs B 7 kiiacce — 3 4 B Hezento, Becero 108y; 8 kimacc 3 4 B Hegento, Bcero 108
y; 9 xnacc 3 9 B Hegemo, Bcero 108 4.

®opmMbl OpraHu3anuu y4eOHOro nmpouecca:

— NuauBunyanbHeIE;
— ['pynmoseie;
- NuauBuayanbHO-TPYIOBEIE;



— @pOHTAJIBHBIE,
- Kmaccueie;
— BaekiaccHsbie.

TexHosiorum o0yueHms:

— [Ipo6iiemHoe o0ydeHue;

— PasnoypoBHEBOE 00yUcHHE,

— PasBuBaromiee o0yuenue;

— [TpoekTHbIC METOIBI OOYUCHUS;

— 31opoBbecOeperarone TEXHOIOTHH.

Buabl 1 popmMbI KOHTPOJIA:

- CamocrosiTenbHbIe padOTHI;
— KoHTponbHbIE paboTHI;

— 3a4EThI;

— TecTsl.



COJAEPKAHUE OBYUYEHUA

7 KIIACC

AnreOpanueckue BblpakeHUs. DByKBeHHBbIE BbIpaKEHHUS (BBIpaXEHHUS C
nepeMeHHbIMH). UucinoBoe 3HadeHHe OYKBEHHOTO BbIpaXeHUs. JlomycTumbie
3HAYCHHs] IEPEMEHHBIX, BXOAIINX B ajnreOpanueckue BolpakeHus. [lomcranoBka
BBIp2XEHUI BMECTO NIepeMeHHbIX. PaBeHCTBO OyKBEHHBIX BhIpakeHUU. TOXKIECTBO,
JI0Ka3aTeNbCTBO TOXAECTB. [IpeoOpa3oBanus BbIpaKeHUIA.

CBolicTBa CTemeHEeW ¢ IeNbIM Mokas3aTreneM. MHorowieHsl. ClokeHwue,
BBIYMTAHUE, YMHOKEHUE MHOTOWICHOB. DOpMyJbl COKPALIEHHOIO YMHOKECHUS:
KBaJlpaT CyMMbl UM KBaJpaT pa3HOCTH, KyO cyMmbl M KyO pasznoctu. dopmyna
pa3HocTu KBajJpaToB, DopMyia CymMMbl KyOOB M pa3HOCTH KyOoB. Paznmoxxenue
MHOro4JicHa Ha MHOXuTenu. KBaapaTHelii TpexwieH. BblaeneHue MnoJHOro
KBaJpara B KBAaJApaTHOM TpexuieHe. Teopema Buera. Pa3noxxeHue kBagpaTHOIO
TPEXWICHA Ha JIMHEWHBIE MHOXMUTEIU. MHOTrO4YJIEHbl C OJHOM ITEPEMEHHOM.
Crenenp MHOrouneHa. Kopenb MHOrouseHa.

8 KVIACC

Anrebpandeckas 1poos. Cokpamienue apooei. JleiicTBus ¢ anredpandyecKuMu
JPOOSIMHU.

PanrionanbpHbie BhIpaXEeHHS M UX mpeoOpazoBaHusi. CBONCTBAa KBaJpPaTHBIX
KOpPHEHN U UX IIPUMEHCHUE B BBIYUCIICHUSX.

YpaBHEHUST U HEPABEHCTBA. YpPaBHEHUME C OJIHOW mnepeMeHHoM. Kopens
ypaBHeHus. JluHeliHoe ypaBHeHue. KBampaTHoe ypaBHeHue: ¢Gopmyiia KOpHEH
KBaJpaTHOTO ypaBHEHUS. Perienne pannoHanbHbIX ypaBHeHH M. [ [puMepsl permenus
YPaBHEHUH BBICIIMX CTENEHEN; METOJBl 3aMEHBl NEPEMEHHOM, Pa3j0oKEHUs Ha
MHOKUTEH.

VYpaBHeHHE C JBYMS TIEPEMEHHBIMHM; PELICHHE YPABHEHUS C JBYMS
nepeMeHHbIMU. CHCTEMA ypaBHEHUI; PEIICHUE CUCTeMbI. CucTema IByX JIMHEHMHBIX
YpaBHEHUI C JBYMsS MEPEMEHHBIMU; PEIICHHUE IMOJCTAHOBKON M anreOpandecKum
CIOXEHHUEM. YPaBHEHUE C HECKOJbKMMH NepeMEeHHbIMU. [Ipumepsl penieHus
HEJIMHEMHBIX cucTeM. [Iprumepsl penieHnst ypaBHEHUH B LEJIbIX YHACIIAX.

HepaBencTtBo ¢ omHoOU TmiepeMeHHOU. Pemenne HepaBeHcTBa. JIMHEHHBIC
HEpPABEHCTBA C OJHOM NEPEMEHHOW M HMX cucTembl. KBajpaTHble HEpaBEHCTBA.
[Tpumepsl penienus 1poOHO-TMHEMHBIX HEPABEHCTB.

9 KUIIACC

UucmoBble HEPABEHCTBA M HX CBOMCTBA. J[OKa3aTenbCTBO YHCIOBBIX U
anreOpanvecKuX HEPaBEHCTB.

[Tepexon oT croBecHOU (HOPMYIUPOBKHA COOTHOIICHUA MEXIAY BETUYMHAMH K
anreOpanyecKou.



Pemennie TeKCTOBBIX 3a71a4 aare0panyeckuM CrocoooM.

Yucnossle ITOCJIEA0BATEIBLHOCTH. [TonsTue IIOCJIEOBATEIbHOCTH.
Apudmernueckass U reomerpuueckas mnporpeccuu. dopmynbl o0miero uieHa
apu(MeTHYeCKO W TreoOMEeTPUYECKOW MpPOrpeccuii, CyMMbl MEPBBIX HECKOJIBKHX
YJIEHOB apu(PMETUYECKON U TEOMETPUUYECKOI MPOTrPECCHi.

ITomumo 9TOTO, Ka)KI[bIﬁ KJIaCC aKICHTUPYCT BHUMAHUC HA CJIICAYIOIIUC TCMBI.

CI10HBIE TPOLICHTHI.

Yucnoseie ¢pynkuuu. [lonsarue pynkiuu. Obnacte onpeneneHus (QyHKIUU.
CnocoObl 3aganus (QyHkuuu. ['paduk ¢yHkuumu, Bo3pacTaHue W yObIBaHUE
byHkuuu, HauOoNblllee M HAaWMEHblllee 3HAYeHUS (YHKIUM, HYJIW (QYHKIUH,
IPOMEXKYTKH 3HAKOTIOCTOSHCTBA. UTeHNE rpaduKOB (QYHKITHIA.

@OyHKIHMM, OINHUCHIBAIOIIME TMPSIMYI0 H OOpaTHYI0 MPONOPLIUOHATIBHYIO
3aBUCUMOCTH, uX rpaduku. JluneitHas ¢GyHknus, ee rpaduk, reoMeTpuyYECKUi
cMbicn ko3 dunuentoB. [unepbona. Keampatuunas ¢yHkmus, ee rpaduk,
napabona. KoopaumnaTel BepiuvHbl mnapa®osbl, oCh cUMMETpUH. CTerneHHbIe
GbyHKIIUK C HATYpaJIbHBIM TIOKa3areneM, ux rpaduxu. ['paduku GhyHKIMA: KOPEHBb
KBaJIpaTHBIN, KOpEeHb KyOnueckuii, Moayib. Mcrnonb3oBanue rpa@ukoB GyHKIHNA
JUISL pEIIeHUs] YPAaBHEHUN U CUCTEM.

[Tpumepsl rpaduuecKkux 3aBUCUMOCTEH, OTpa)KarolMX peajdbHbIE MPOIECCHI:
KoJjeOaHue, MOKa3aTelbHbId pocT. YucioBble (DYHKIMH, OMUCHIBAIOLIUE 3TU
IPOLIECCHI.

[TapannensHbIl nIepeHOC TpadUKOB BIOJL OCEH KOOPJIAMHAT U CHUMMETPHUS
OTHOCHUTEIBHO OCEM.

Koopnunatel. HM300pakeHne 4Yucen OYKaMU KOOPAMHATHOM  IPSIMOMA.
['eomeTpryeckuii cMbICI MOJIyJd 4Yuciaa. YWCIOBBIE TNPOMEXKYTKH: HMHTEPBAl,
OTpE30K, JIyd. PopMyJia pacCTOSIHUSI MEKAY TOUKaMU KOOPAMHATHOMN MPSMOIA.

JlexkapToBbl KOOpJAMHATBl HA IUIOCKOCTH; KOOpAMHATHI TOUYKU. KoopauHaTbl
cepenuHbl oTpe3ka. dopmyna pacCTOSHUS MEXAY ABYMsI TOUYKAMH IIOCKOCTH.
VYpaBHeHue npsAMoi, yriaoBol Ko3((UUMEHT NpsSMOH, YCIOBHE NapajlieIbHOCTH
OpsIMBIX. YpaBHEHUE OKPY>KHOCTH C LIEHTPOM B Hauaje KOOPAMHAT U B JHOOOU
3aJTaHHON TOYKE.

['padmyeckass uHTEpHpeTanusi ypaBHEHUUA C JABYMsI TEPEMEHHBIMH U HX
CUCTEM, HEPABEHCTB C JBYMsI IEPEMEHHBIMU U UX CUCTEM.



Y4eOHO-TeMATHYECKHHA TJIaH
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MaremaTtuyeck
UM S3bIK.
MaremaTtuyeck
ast MOJICJIb

17

16

[udposoit yuntens Yncna u
BBIUMCIICHUS
https://uchebnik.mos.ru/material/a3{0
f422-0034-4ceb-9b46-51c5f1eb0edd

Hudposoii yaurens CteneHs ¢

HATypaJbHbIM [10KA3aTEIEM
https://uchebnik.mos.ru/material/eca6
a579-¢32e-4357-b0cb-2¢94c65bal21

JInnennas
byHKIUA

14

13

Bungeo OgHousneH u €ro
CTaHJIapTHBIA BUL
https://uchebnik.mos.ru/material/366
44429-16ba-4af0-979b-
48ae680f78aa Buneo Pa3noxxenue
pa3HOCTH KBaJpaTOB HA
MHOKHTCIIH

https://uchebnik.mos.ru/material/eba
142ea-4035-4a0£-940e-2159514210aa
KpaTtkoBpemeHHbIH TECT

Brraucnenus o hopmynam
https://uchebnik.mos.ru/material/b2e
d8fd1-01e2-4a03-91bd-
28b996039b39 IudpoBoii yuurens

Paznoxxenne MHOrowiIeHa Ha

MHOKUTEIN
https://uchebnik.mos.ru/material/5d8
80f0f-ae77-46de-b1b4-ebc89000127d

Cucremsl 1ByX
JIMHEWHBIX
YPaBHEHHH C
JIBYMS
IEPEMEHHBIMU

17

16

bubmunoreka LIOK
https://m.edsoo.ru/7f415b90
[Hudposoii yunutens Pemenue
JIMHEMHOTO ypaBHEHUS C OJHOMN
MepEeMEHHOM
https://uchebnik.mos.ru/material/78a
6¢ce2b-ccab-419b-ab3e-



https://uchebnik.mos.ru/material/a3f0f422-0034-4ceb-9b46-51c5f1eb0e4d
https://uchebnik.mos.ru/material/a3f0f422-0034-4ceb-9b46-51c5f1eb0e4d
https://uchebnik.mos.ru/material/eea6a579-c32e-4357-b0cb-2c94c65ba121
https://uchebnik.mos.ru/material/eea6a579-c32e-4357-b0cb-2c94c65ba121
https://uchebnik.mos.ru/material/36644429-16ba-4af0-979b-48ae680f78aa
https://uchebnik.mos.ru/material/36644429-16ba-4af0-979b-48ae680f78aa
https://uchebnik.mos.ru/material/36644429-16ba-4af0-979b-48ae680f78aa
https://uchebnik.mos.ru/material/eba142ea-4035-4a0f-940e-2f595142f0aa
https://uchebnik.mos.ru/material/eba142ea-4035-4a0f-940e-2f595142f0aa
https://uchebnik.mos.ru/material/b2ed8fd1-01e2-4a03-91bd-28b996039b39
https://uchebnik.mos.ru/material/b2ed8fd1-01e2-4a03-91bd-28b996039b39
https://uchebnik.mos.ru/material/b2ed8fd1-01e2-4a03-91bd-28b996039b39
https://uchebnik.mos.ru/material/5d880f0f-ae77-46de-b1b4-ebc89000f27d
https://uchebnik.mos.ru/material/5d880f0f-ae77-46de-b1b4-ebc89000f27d
https://m.edsoo.ru/7f415b90
https://uchebnik.mos.ru/material/78a6ce2b-ccab-4f9b-ab3e-297b71577cd5
https://uchebnik.mos.ru/material/78a6ce2b-ccab-4f9b-ab3e-297b71577cd5

297b71577¢d5 Buneo Pemienue
YACTHBIX CIIy4aeB JIMHEHHOTO
YPaBHEHUS C OJHOM NTEPEMEHHOMN
https://uchebnik.mos.ru/material/lea
3d5¢4-9¢df-4600-89af-f7bad7e3d4b3
[Hudposoii yuutens Pemenue
3aJ1a4 C IIOMOIIBIO JIMHEHHBIX
YpaBHEHUI
https://uchebnik.mos.ru/material/6d0
2805a-2ec8-46¢ca-b173-

8d42a653d207
CrenieHn ¢ Bubmmoreka ITOK
HATypaIbHbIM https://m.edsoo.ru/7f415b90

MOKa3aTeJIEM U
€€ CBOMCTBa

Cuenapuii ypoka Uto Takoe

byHKIUSA
https://uchebnik.mos.ru/material/cOd
c5ctb-5f55-4bc4-aled-9bd1898falad
Buneo rpaduk dynakmmm
https://uchebnik.mos.ru/material/007
06188-d839-4147-87db-
de0d22e15c¢9e Lndposoii yuanrensb

Jluneiinas pynkuus y =kx +bu
e€ rpaduk
https://uchebnik.mos.ru/material/757f
1d7b-a9a6-4¢17-9ce8-14162ec9¢801
Buptyansnas nabopatopus
I'paduku pynxuit
https://uchebnik.mos.ru/material/275f
7534-4¢19-4911-9080-64¢1a0455¢ccc

OIHOYJICHBI.
Apudpmetnuec
KHE Onepaluu
Ha
OJHOYJICHAMH.

12

11

bu6mmoreka [IOK

https://m.edso0.ru/7f415b90
[udposoii yuntens O600IIEeHNE

U cUCTEMAaTu3alys 3HaHu!
https://uchebnik.mos.ru/material/16fc
4722-0a3a-4202-b123-bcedf1£47280

Pabouas terpanp ['unepmaruka

https://uchebnik.mos.ru/material/b3¢c
403¢3-f674-4353-afa0-89216aa99af8

MHuorouneHsl.
Apudpmetnuec
KHE Onepaluu

26

24

bubmunoreka LIOK
https://m.edsoo.ru/7f415b90
[udposoii yuntens O600IIEHNE

U CUCTEMAaTU3aIus 3HAaHUU
https://uchebnik.mos.ru/material/16fc
4722-0a3a-4202-b123-bced 1147280



https://uchebnik.mos.ru/material/78a6ce2b-ccab-4f9b-ab3e-297b71577cd5
https://uchebnik.mos.ru/material/1ea3d5c4-9cdf-4600-89af-f7bad7e3d4b3
https://uchebnik.mos.ru/material/1ea3d5c4-9cdf-4600-89af-f7bad7e3d4b3
https://uchebnik.mos.ru/material/6d02805a-2ec8-46ca-b173-8d42a653d207
https://uchebnik.mos.ru/material/6d02805a-2ec8-46ca-b173-8d42a653d207
https://uchebnik.mos.ru/material/6d02805a-2ec8-46ca-b173-8d42a653d207
https://m.edsoo.ru/7f415b90
https://uchebnik.mos.ru/material/c0dc5cfb-5f55-4bc4-a1ed-9bd1898fa8a4
https://uchebnik.mos.ru/material/c0dc5cfb-5f55-4bc4-a1ed-9bd1898fa8a4
https://uchebnik.mos.ru/material/00706188-d839-4147-87db-de0d22e15c9e
https://uchebnik.mos.ru/material/00706188-d839-4147-87db-de0d22e15c9e
https://uchebnik.mos.ru/material/00706188-d839-4147-87db-de0d22e15c9e
https://uchebnik.mos.ru/material/757f1d7b-a9a6-4c17-9ce8-14162ec9e801
https://uchebnik.mos.ru/material/757f1d7b-a9a6-4c17-9ce8-14162ec9e801
https://uchebnik.mos.ru/material/275f7534-4c19-49f1-9080-64e1a0455ccc
https://uchebnik.mos.ru/material/275f7534-4c19-49f1-9080-64e1a0455ccc
https://m.edsoo.ru/7f415b90
https://uchebnik.mos.ru/material/16fc4722-0a3a-4202-b123-bce4f1f47280
https://uchebnik.mos.ru/material/16fc4722-0a3a-4202-b123-bce4f1f47280
https://uchebnik.mos.ru/material/b3c403c3-f674-4353-afa0-89216aa99af8
https://uchebnik.mos.ru/material/b3c403c3-f674-4353-afa0-89216aa99af8
https://m.edsoo.ru/7f415b90
https://uchebnik.mos.ru/material/16fc4722-0a3a-4202-b123-bce4f1f47280
https://uchebnik.mos.ru/material/16fc4722-0a3a-4202-b123-bce4f1f47280

Haxq Pabouas Terpanp ['unepmartuka
MHOTOWICHAMU https://uchebnik.mos.ru/material/b3¢c
403¢3-1674-4353-afa0-89216aa99af8
Paznoxenue bubnuorexa LIOK
MHOTOWICHOB https://m.edsoo.ru/7f415b90

Ha MHOXKHUTCIIN

21

20

[udposoii yuntens O600IIEHNE
U CHCTeMaTHh3allusl 3HaHUM
https://uchebnik.mos.ru/material/16fc
4722-0a3a-4202-b123-bce4f1f47280
Pabouas Terpanp ['unepmartuka
https://uchebnik.mos.ru/material/b3¢c
403¢3-1674-4353-afa0-89216aa99af8

OyHKIUA

y=x’

11

10

bubmunoreka LIOK
https://m.edsoo.ru/7f415b90
Hudposoii yuntens O6001ICHNE
U CHCTeMaTHh3allusl 3HaHUM
https://uchebnik.mos.ru/material/16fc
4722-0a3a-4202-b123-bce4f1£47280
Pabouas rerpans ['unepmarnka

https://uchebnik.mos.ru/material/b3c¢
403c3-1674-4353-afa0-89216aa99af8

Hrorosoe
ITOBTOPEHUE

13

12

bu6mmoreka [IOK

https://m.edsoo.ru/7f415b90
Hudposoii yuntens O6001ICHNE

U cUCTEMaTH3alys 3HaHU!
https://uchebnik.mos.ru/material/16fc
4722-0a3a-4202-b123-bce4f1£47280

Pabouas rerpans ['unepmarnka

https://uchebnik.mos.ru/material/b3¢c
403¢3-f674-4353-afa0-89216aa99af8

Hroro:

140

130
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https://uchebnik.mos.ru/material/b3c403c3-f674-4353-afa0-89216aa99af8
https://uchebnik.mos.ru/material/b3c403c3-f674-4353-afa0-89216aa99af8
https://m.edsoo.ru/7f415b90
https://uchebnik.mos.ru/material/16fc4722-0a3a-4202-b123-bce4f1f47280
https://uchebnik.mos.ru/material/16fc4722-0a3a-4202-b123-bce4f1f47280
https://uchebnik.mos.ru/material/b3c403c3-f674-4353-afa0-89216aa99af8
https://uchebnik.mos.ru/material/b3c403c3-f674-4353-afa0-89216aa99af8
https://m.edsoo.ru/7f415b90
https://uchebnik.mos.ru/material/16fc4722-0a3a-4202-b123-bce4f1f47280
https://uchebnik.mos.ru/material/16fc4722-0a3a-4202-b123-bce4f1f47280
https://uchebnik.mos.ru/material/b3c403c3-f674-4353-afa0-89216aa99af8
https://uchebnik.mos.ru/material/b3c403c3-f674-4353-afa0-89216aa99af8
https://m.edsoo.ru/7f415b90
https://uchebnik.mos.ru/material/16fc4722-0a3a-4202-b123-bce4f1f47280
https://uchebnik.mos.ru/material/16fc4722-0a3a-4202-b123-bce4f1f47280
https://uchebnik.mos.ru/material/b3c403c3-f674-4353-afa0-89216aa99af8
https://uchebnik.mos.ru/material/b3c403c3-f674-4353-afa0-89216aa99af8

Anrebpanyeck
ue apoom.
Apudpmernuec
KHe JIeHCTBUSI
HaJ
anreOpanyecKu
MU JAPOOSMHU.

24

22

bubmunoreka LIOK
https://m.edsoo.ru/7f417af8
Cuenapuii Tembl Yucna u
BeIaHciIeHHS. CTEIeHb C [EIbIM

MoKa3aTejieM
https://uchebnik.mos.ru/material/f71
8b10b-c8f9-4b47-a937-
9240fa54ba0c TeMaTH4eCcKuii TeCT
https://uchebnik.mos.ru/material/205
26121-869d-40€9-bf89-
74cd1f505¢18

OyHKIUA
y=vx.
CaoiicTBa
KBaJIpaTHOTO
KOpHS

19

18

bubmunoreka LIOK
https://m.edsoo.ru/7f417af8
Cuenapuii Tembl Yucna u
BbIUKCIIeHHs. KBagpaTHbIE KOPHU.

4acTh 1
https://uchebnik.mos.ru/material/ba3f
3392-b122-4¢71-9¢30-
297a323b367b Cuenapuii TeMbI
YHCJIa ¥ BEIUMCIICHUS.
KBanpaTHbie KOpHH. YacTh 2
https://uchebnik.mos.ru/material/fd{8
de73-6531-4450-bbd9-
c7ed22d2366d

KBanpatnas
byHKIIHS.

OyHKIUA y = Kk
X

29

27

bubmunoreka LIOK
https://m.edsoo.ru/7f417af8
Cuenapuii Tembl Yucna u

BeIuncienusa. CTerneHp ¢ HeabIM
MoKa3aTejieM
https://uchebnik.mos.ru/material/f71
8b10b-c8f9-4b47-a937-
9240fa54ba0c TemaTHdecKuii TeCT
https://uchebnik.mos.ru/material/205
26121-869d-40€9-bf89-
74cd1f505¢18

KBanpaTtHbie
YpaBHEHUS

32

30

bub6munoreka LIOK
https://m.edsoo.ru/7f417af8
Cuenapuii Tembl AnreOpanyeckue

BbIpaxkeHUs1. KBagpaTHbIii
TpexXueH
https://uchebnik.mos.ru/material/859
58b0d-4575-4324-a8b4-
66426844d7aa [Ipunoxenue
[IpakTHueckoe npuMeHEeHNE



https://m.edsoo.ru/7f417af8
https://uchebnik.mos.ru/material/f718b10b-c8f9-4b47-a937-9240fa54ba0c
https://uchebnik.mos.ru/material/f718b10b-c8f9-4b47-a937-9240fa54ba0c
https://uchebnik.mos.ru/material/f718b10b-c8f9-4b47-a937-9240fa54ba0c
https://uchebnik.mos.ru/material/20526121-869d-40e9-bf89-74cd1f505c18
https://uchebnik.mos.ru/material/20526121-869d-40e9-bf89-74cd1f505c18
https://uchebnik.mos.ru/material/20526121-869d-40e9-bf89-74cd1f505c18
https://m.edsoo.ru/7f417af8
https://uchebnik.mos.ru/material/ba3f3392-b122-4c71-9c30-297a323b367b
https://uchebnik.mos.ru/material/ba3f3392-b122-4c71-9c30-297a323b367b
https://uchebnik.mos.ru/material/ba3f3392-b122-4c71-9c30-297a323b367b
https://uchebnik.mos.ru/material/fdf8de73-6531-4450-bbd9-c7ed22d2366d
https://uchebnik.mos.ru/material/fdf8de73-6531-4450-bbd9-c7ed22d2366d
https://uchebnik.mos.ru/material/fdf8de73-6531-4450-bbd9-c7ed22d2366d
https://m.edsoo.ru/7f417af8
https://uchebnik.mos.ru/material/f718b10b-c8f9-4b47-a937-9240fa54ba0c
https://uchebnik.mos.ru/material/f718b10b-c8f9-4b47-a937-9240fa54ba0c
https://uchebnik.mos.ru/material/f718b10b-c8f9-4b47-a937-9240fa54ba0c
https://uchebnik.mos.ru/material/20526121-869d-40e9-bf89-74cd1f505c18
https://uchebnik.mos.ru/material/20526121-869d-40e9-bf89-74cd1f505c18
https://uchebnik.mos.ru/material/20526121-869d-40e9-bf89-74cd1f505c18
https://m.edsoo.ru/7f417af8
https://uchebnik.mos.ru/material/85958b0d-4575-4324-a8b4-66426844d7aa
https://uchebnik.mos.ru/material/85958b0d-4575-4324-a8b4-66426844d7aa
https://uchebnik.mos.ru/material/85958b0d-4575-4324-a8b4-66426844d7aa

KBaJIpaTHOI'O TPEXUJIEHa
https://uchebnik.mos.ru/material/847
bdbb4-305e-4245-a14b-
64bc9013b50d

Hepasencrsa.

17

16

but6mmoreka [IOK
https://m.edsoo.ru/7f417af8

Cuenapuii TeMbl AnreOpanveckue

BBIpaKEHMs. AnreOpanyeckas

npo0b yacTh 1
https://uchebnik.mos.ru/material/595
d61e7-2fa7-4297-9b49-
391ace02dcaf CrieHapuii TEMbI

Anrebpanyeckue BbIpaKeHHUS.
Anrebpanueckas 1poOb. 4acTh 2

https://uchebnik.mos.ru/material/3ae
1c8da-bf84-4d3d-a2d9-

05e0b443f176 [Tudposoit yuurennb
Kontponbnas padota Nel o teme

Anrebpandeckas 1po0b
https://uchebnik.mos.ru/material/e61
3d655-6bft-4a38-93cd-
eabad9231728

Hrorosoe
ITOBTOPEHUE

19

18

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8
Hudposoii yuutens Gpopmyna
KOpHEH KBaJIpaTHOTO ypaBHEHUS
https://uchebnik.mos.ru/material/adb
2f819-a075-4614-84d2-¢80398fd4fc3
Hudposoii yunurtens. Permenune
KBaJIpaTHBIX YpaBHEHUI
https://uchebnik.mos.ru/material/c04
80198-7ffa-4f3d-9b1{-58906898788f
[Mudposoii yuutens. Perenune

MIPAKTUKO-OPUEHTUPOBAHHBIX
3a7a4 C MOMOILBIO KBAIPATHBIX
YpaBHEHUI
https://uchebnik.mos.ru/material/fb8
64ac4-19dc-4efe-9126-b8¢c222890efd

Utoro:

140

131



https://uchebnik.mos.ru/material/847bdbb4-305e-4245-a14b-64bc9013b50d
https://uchebnik.mos.ru/material/847bdbb4-305e-4245-a14b-64bc9013b50d
https://uchebnik.mos.ru/material/847bdbb4-305e-4245-a14b-64bc9013b50d
https://m.edsoo.ru/7f417af8
https://uchebnik.mos.ru/material/595d61e7-2fa7-4297-9b49-391ace02dcaf
https://uchebnik.mos.ru/material/595d61e7-2fa7-4297-9b49-391ace02dcaf
https://uchebnik.mos.ru/material/595d61e7-2fa7-4297-9b49-391ace02dcaf
https://uchebnik.mos.ru/material/3ae1c8da-bf84-4d3d-a2d9-05e0b443f176
https://uchebnik.mos.ru/material/3ae1c8da-bf84-4d3d-a2d9-05e0b443f176
https://uchebnik.mos.ru/material/3ae1c8da-bf84-4d3d-a2d9-05e0b443f176
https://uchebnik.mos.ru/material/e613d655-6bff-4a38-93cd-eabad9231728
https://uchebnik.mos.ru/material/e613d655-6bff-4a38-93cd-eabad9231728
https://uchebnik.mos.ru/material/e613d655-6bff-4a38-93cd-eabad9231728
https://m.edsoo.ru/7f417af8
https://uchebnik.mos.ru/material/adb2f819-a075-46f4-84d2-e80398fd4fc3
https://uchebnik.mos.ru/material/adb2f819-a075-46f4-84d2-e80398fd4fc3
https://uchebnik.mos.ru/material/c0480198-7ffa-4f3d-9b1f-58906898788f
https://uchebnik.mos.ru/material/c0480198-7ffa-4f3d-9b1f-58906898788f
https://uchebnik.mos.ru/material/fb864ac4-19dc-4efe-9f26-b8c222890efd
https://uchebnik.mos.ru/material/fb864ac4-19dc-4efe-9f26-b8c222890efd

9 kiacce
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PannonanbHbl
e
HEPABEHCTBA
1 UX CUCTEMBI

12

11

bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08
Koucmext. MHOX€ECTBO

JCHCTBUTEIBHBIX YHCET
https://uchebnik.mos.ru/material/1d3a
0ab4-0486-4bad-82a9-16832fc7d114

CamocrosiTenpHas padora.

MHo0XecTBO IelCTBUTEILHEIX
qucen
https://uchebnik.mos.ru/material/312c
ebbl-35¢a-47dc-a9¢8-fd825bca6f13
Koncnekr. CpaBHeHue

JNEHCTBUTENBHBIX YHCET
https://uchebnik.mos.ru/material/2d4a
al31-4ab6-4263-ac18-dced32688b72

Koncniekr. Apudmerndeckue

JNEUCTBUS C NEUCTBUTEILHBIMUA
YHUCIaMHU
https://uchebnik.mos.ru/material/4d4ff
7al-1283-480b-a7a9-7f3fal66fa79

CucremMsbl
YpaBHEHUU

bubmunoreka LIOK
https://m.edso0o.ru/7f419d08
[Hudposoii yuntens. 3ameHa
MEPEMEHHOM TIPU PEUICHUN

YpaBHEHUU
https://uchebnik.mos.ru/material/6286
dcfe-956d-4235-9¢72-4995550e30d9

IIpumepsl perieHus ypaBHEHUN

TPETbEU U YETBEPTOU CTEIIEHU
https://uchebnik.mos.ru/material/6585
7555-de3d-4767-99ad-66d842990205



https://m.edsoo.ru/7f419d08
https://uchebnik.mos.ru/material/1d3a0ab4-0486-4bad-82a9-f6832fc7d114
https://uchebnik.mos.ru/material/1d3a0ab4-0486-4bad-82a9-f6832fc7d114
https://uchebnik.mos.ru/material/312cebb1-35ea-47dc-a9e8-fd825bca6f13
https://uchebnik.mos.ru/material/312cebb1-35ea-47dc-a9e8-fd825bca6f13
https://uchebnik.mos.ru/material/2d4aa131-4ab6-4263-ac18-dced32688b72
https://uchebnik.mos.ru/material/2d4aa131-4ab6-4263-ac18-dced32688b72
https://uchebnik.mos.ru/material/4d4ff7a1-1283-480b-a7a9-7f3fa166fa79
https://uchebnik.mos.ru/material/4d4ff7a1-1283-480b-a7a9-7f3fa166fa79
https://m.edsoo.ru/7f419d08
https://uchebnik.mos.ru/material/6286dcfe-956d-4235-9c72-4995550e30d9
https://uchebnik.mos.ru/material/6286dcfe-956d-4235-9c72-4995550e30d9
https://uchebnik.mos.ru/material/65857555-de3d-4767-99ad-66d842990205
https://uchebnik.mos.ru/material/65857555-de3d-4767-99ad-66d842990205

Huciosbie
byHKIUH

13

12

bubmunoreka LIOK
https://m.eds00.ru/7f419d08
Koncnekr. Cucrema aByx
HEJIMHENHBIX YPABHEHUN KaK

MOZEJIb peabHON CUTYallUH
https://uchebnik.mos.ru/material/cf01
3105-ba05-4ec8-acf5-23¢76711622¢

CamocrosrenbHas paboTa.

CucreMa HEIMHEHWHBIX YPaBHEHUM
KaK MOJIeJIb PeaibHOM CUTyaluu
https://uchebnik.mos.ru/material/1014
£215-0036-4661-9¢18-451b¢9372230
Koncmekr. I'padmuecknii crmocod

PCeIICHUA CUCTCM HEJIMHENHBIX
YpaBHEHUU

[Iporpeccun.

11

10

https://uchebnik.mos.ru/material/a7c6
d501-6edd-43al-84dc-5fa6¢c97d0bel

CamocrosrenbHas paboTa.

I'paduueckuii ciocod permeHus
CHUCTEM HEJIMHEWHBIX YPaBHCHUHN
https://uchebnik.mos.ru/material/34cd
c600-d4a5-426a-928b-d2b7ab847343

Hrorosoe
ITOBTOPEHUE

64

64

but6mmoreka [IOK
https://m.eds00.ru/7f419d08

Cuenapuii TeMBI.
https://uchebnik.mos.ru/material/a8b9
7d27-2e55-45d8-9d22-74¢a6568d8b0

Pabouas rerpans ['unepmarnka

https://uchebnik.mos.ru/material/a7{9
6124-af98-423b-b3da-091¢6ded9913

Utoro:

108

104



https://m.edsoo.ru/7f419d08
https://uchebnik.mos.ru/material/cf013105-ba05-4ec8-acf5-23c7671f622e
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IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHSA IIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOEHHMS MporpamMmbl ydeOHOro Kypca
«Anredpa» XapaKTepU3yHOTCSL:

1) maTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K IPOLNUIOMY M  HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTHIKCHHUSM  POCCUHCKHX
MAaTE€MAaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBbI, K MCIOJb30BAaHUIO 3THUX
JOCTHKEHHUM B IPYTHX HayKaX U MPUKIAAHBIX chepax;

2) rpaskaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHUHA U peau3alliu ero
opaB, IMPEACTAaBICHUEM O MaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHUPOBAHHUSA
Pa3IUYHBIX CTPYKTYp, SBJICHUH, IIPOLEAYp IPaKJAaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTBIO K OOCYXJICHUIO ATHUECKUX MPOOJIEM, CBI3aHHBIX
C IpPaKTUYECKHUM NPHUMEHEHHEM JOCTWKEHUN HayKH, OCO3HAHHEM Ba)XHOCTHU
MOPAJTbHO-3TUYECKUX MTPUHIUIIOB B AESATEIBHOCTH YUEHOTO;

3) Tpy10BOE BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTMBHOE Yy4YacTHE€ B PCEIICHHH IPAKTUYECKUX 3a7ad
MaTEMaTUYeCKOM HANpaBJICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIO
o0Opa3oBaHMsl HA MPOTSKEHUH BCEW KU3HU MJS YCIEUIHOM Mpo¢ecCHOHATbHON
NESATEIIBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
IOCTPOECHNUEM MHANBUAYAIBHON TPAEKTOPUM 00pa30BaHUS U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OSMOIMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPHUATHIO
MaTEMaTHYECKUX OOBEKTOB, 3a/ay, PELICHUM, PacCyXACHHUHA, YMEHHMIO BUAETH
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHUSA:

OpUEHTAallME B JI€ATEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAay4YHBIX
IPEJICTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MAaTEMaTUYECKOW HAyKH Kak cQepbl 4YelloBEYECKOU
JEATEIbHOCTH, JTANoOB €€ pasBUTHA U 3HAYUMOCTHU U Pa3BUTUSA LIMBHIM3ALNM,
OBJIAJICHUEM SI3BIKOM MATEMATHKW U MATEMAaTHYECKOW KyJIbTYpPOH KaK CpelCTBOM
NO3HAHWS MHpPA, OBJIAJICHUEM IMPOCTEMIIMMH HABBIKAMHU HCCIEN0BATEIBCKON
NesATEeIbHOCTH;



6) ¢usuyeckoe BocnuTaHHe, (OPMHPOBAHUE KYJbTYPbl 3/10POBbS H
IMOLMOHAJIBHOIO 0JIArOMOTYYHs:

TOTOBHOCTBIO MPHUMEHATh MaTeMaTHMYECKHWE 3HAHUS B HHTEpEcax CBOETO
3I0pOBbs,  BEIEHUs  370pOoBOro  oOpa3a JKM3HM  (3I0pOBOE  IHUTAHUE,
cOamaHCUPOBAaHHBIA PEXHUM 3aHATUA M OTAbIXA, peryisipHas ¢uzndeckas
aKTUBHOCTD ), C(HOPMUPOBAHHOCTHIO HaBbIKa pe(hIeKCUH, IPU3HAHUEM CBOETO IpaBa
Ha OIMOKY M TaKOro e MpaBa JPyroro 4eJoBeKa;

7) 3K0JI0rHYecKoe BOCIIUTAHHUE:

OpHEHTaIMe Ha MPUMEHEHUE MaTeMaTUYECKUX 3HAHUMN JIJIs pelieH s 3a/1a4 B
00J1aCTH COXPAHHOCTU OKPY KAloIIeH Cpeibl, TNIAHUPOBAHUS MOCTYNKOB M OLIEHKU
UX BO3MOKHBIX MOCJICICTBHUI AJIsi OKPY>KAIOILIEH Cpelibl, 0CO3HAHHEM TJ100aTbHOTO
XapakTepa 3KOJOTUYECKUX MPOOJIeM U MyTel X pPelIeHus;

8) ajanTauMsi K M3MEHSIOIMMCS YCJIOBHSIM COLUATbHOW U NMPUPOIAHOI
cpeabl:

TOTOBHOCTBIO K JCWCTBUSM B YCJIOBHUSX HEONPEACNEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO NESTEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUTHCA y OPYTHX JIOAEH, MpuoOpeTaTh B COBMECTHOW AESTENbHOCTU
HOBBIC 3HAHUS, HABBIKM ¥ KOMIIETEHIIUH U3 OMbITA IPYTHUX;

HEOOXOIUMOCTBI0O B (OPMHPOBAHMM HOBBIX 3HAHHWA, B TOM 4YHCIIE
(dbopMyIIMpOBaTh UJIEH, TOHITUS, TUTIOTE3bI 00 0OBEKTaX U SIBJICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, IUNIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HAaBAaTh  CTPECCOBYIO  CUTYallMIO, BOCIPUHHMATH
CTPECCOBYIO0 CHUTYalMI0 KakK BBI3OB, TPeOYIOMIMNA KOHTPMEP, KOPPEKTHPOBATH
OPUHUMAEMbIe pEIICHUsT U ACUCTBUs, (OPMYJIHMPOBATH M OICHUBATh PHUCKU U
NOCNEACTBUS, POPMHUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIBTATBI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

ba3oBble JJornueckue aeicTByA:

e BBIBJISATh U XaPAKTEPU30BATh CYIIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
00OBEKTOB, TMOHSITHH, OTHOIICHUN MEXIY MOHATHAMU, (POPMYIHUPOBATH
ONpPENCICHUSI  TOHSTUM, YCTAHABIMBATh CYIIECTBEHHBIA  IPU3HAK
KiaccuduKalu, OCHOBaHUs i1 OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
ITPOBOJIUMOTO AHAIU3A;

e BOCIpPUHUMATH, (opMymHpoBaTH U MNPeoOpPa3OBHIBATH  CYKICHUS:
yTBEPJUTEIbHbIC W OTpHUIIATENIbHBIC, €IWHUYHBIC, YaCTHbIE W OOIIHE,
YCIIOBHBIE;



BBISIBIIAITH ~ MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopedrss B (pakTax, MaHHBIX, HAOMIOMEHUSX W YTBEPKICHUSX,
npeaiaraTh KpUTEPUH JIJIS1 BBISIBJICHHS 3aKOHOMEPHOCTEHN U TPOTUBOPEUHIA,
JeNnaTh BBIBOABI C KCIIOIH30BAHMEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;
pa30upaTh T0OKa3aTeIbCTBA MATEMATHUYECCKUX YTBEPKICHUN (TIPSIMBIC U OT
MPOTUBHOTO), MPOBOAUTH CAMOCTOSITEIBHO HECIIOKHBIC JT0KA3aTEIhCTBA
MaTeMaTHYeCKux (aKkToB, BBICTpaWBaTh apTyMEHTALMIO, TPUBOAMTH
IPUMEPBI 1 KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh CIOCOO pelieHuss y4eOHOM 3amaun (CpaBHMBATh HECKOJBKO
BApUAHTOB pEIIEHUs, BBHIOUpATh HawboIee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSITEIIHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciiegoBarejbcKye 1eHCTBUSA:

UCIIOJIb30BaTh BOIMPOCH KaK MCCIIEOBATEILCKANA MHCTPYMEHT MO3HAHMUS,
(GbopMyIIMpOBaTh BOIPOCH], (UKCHUPYIOLIUME MPOTUBOPEUHE, MPOOIEMY,
CaMOCTOSITENIbHO YCTaHABJIMBATh HCKOMOE U JlaHHO€, (HOPMHUPOBATH
TUIOTE3Y, AprYMEHTHUPOBAThH CBOIO MO3UIINIO, MHEHUE;

NPOBOJANUTH IO CaMOCTOSITEIPHO COCTABICHHOMY IIJIaHY HECJIOKHBIN
IKCIIEPUMEHT, HEOOBIIIOE NCCIIeIOBAHUE IO YCTAHOBICHHIO 0COOCHHOCTEH
MaTEMaTUYECKOTo 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKTYy COOOM;
CaMOCTOSITENTbHO (hOPMYITUPOBATH 0OOOIICHNS W BBIBOJBI TIO pe3yIbTaTaM
POBEAEHHOTO HAOJIOICHHUS, UCCIEIOBAHMs, OICHUBATH JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IIPOTHO3MPOBATh BO3MOXKHOE pa3BHTHE TPOIlECca, a TaKXKE BBIIBUTATH
IPEJINOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCJIOBHUSX.

Pabora ¢ nunopmanmeii:

BBISIBIIAITh HEJOCTATOYHOCTh W HM30BITOYHOCTh WH(POpPMALUU, aHHBIX,
HEOOXOIUMBIX JUISl peILICHUs 3a/1a4H;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATH WU HHTEPIPETUPOBATH
UHGOPMAIIMIO Pa3IMYHBIX BUIOB U (YOPM IMpeICTaBICHHUS;

BbIOUpaTh (GopMy MpEACTaBICHUS HH(DOpPMALMM U WIUTIOCTPUPOBATH
pemiaemble 3aJauyd CXeMaMM, auarpaMMamMu, WHOW rpadukoil U ux
KOMOHMHAIUSIMU,

OLICHMBATh HAAEKHOCTh HMH(OPMALMU TO KPUTEPUSIM, MPEITIOKEHHBIM
yUUTEIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHuKaTHBHBIE YHHBeEPCAJbHbIE Y4eOHbIe NeiCTBUSA:

BOCIIpUHUMATD U (I)OpMYJII/IpOBaTB CYXXICHHUA B COOTBETCTBUU C YCIOBUAMU
" 1eJIsIMH O6H_ICHI/I}I, ACHO, TOYHO, I'PaMOTHO BbIpaXaTb CBOIO TOUKY 3pCHUSA



B YCTHBIX M NMUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy pPEUICHUS
3aJ1a4, KOMMEHTHUPOBATh MOJYYEHHBIN PE3yIbTaT;

B X0JI¢ 00CYKJIEHUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOM TEMBI,
npoOJeMbl, perraeMoi 3a1a4n, BEICKA3bIBaTh UJICH, HAIlCIEHHbIE Ha TIOUCK
peIlIeHUs, COIMOCTaBISATh CBOM CYXACHUS C CYXACHUSMH JpPyTUX
YYaCTHUKOB JHaliora, oOHapy»KUBaTh Pa3IMyue M CXOJACTBO MO3UIMIL, B
KOPPEKTHOH Gopme popMyTupoBaTh pa3HOIIACHS, CBOM BO3PAKECHHUS,
OpPEACTaBIATh  pe3yJbTaThl  pELIeHWs  3aJaud,  OKCIEpPHUMEHTa,
MCCIIEIOBAHMSI, IPOEKTA, CAMOCTOATEIBHO BRIOMPATh (hOpMaT BBICTYIIIICHUS
¢ y4€TOM 3aJ1a4 MPE3eHTAMN U 0COOEHHOCTEH ay IUTOPHH;

MOHMMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U MHIUBUIYaJIbHOU
paboTHI IPU pEIIeHUU YUYEOHBIX MaTEeMaTHUECKHX 3a71ay;

NPUHUMAThH LEJb COBMECTHOW AESTENbHOCTH, TUNIAHUPOBATh OPraHU3ALINIO
COBMECTHOH pabOThl, paclpenessiaTh BUABI paboOT, OTrOBapUBATHCH,
o0cyXaaTh Mporecc U pe3yiabTaT paboThl, 000011aTh MHEHUS HECKOIBKUX
JIIO/ICH;

y4acTBOBaTh B TpYNNoBbIX (GopMax paboTel (oOcyxaeHus, oOMeH
MHEHHSMHU, MO3TOBbIE IITYPMBI U IPYTHE), BHIIOIHITH CBOIO YacTh pabOTHI
U KOOPAMHUPOBATh CBOM JCWCTBUS C JAPYTUMH YJCHAMU KOMAaHJIBI,
OLICHHBATh KAa4€CTBO CBOETrO BKJa/Ja B OOUIMI MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIHUPOBAHHBIM YYACTHHUKAMH B3aUMO/ICHCTBUS.

PeryasiTuBHbIE YHMBepcaJbHbIe YueOHbIe NeiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBJISATh IUIAH, aIrOPUTM PEIICHMs 3aJaud (WM €ro
4acTh), BHIOMpATh CHOCOO pELICHHUS C y4ETOM HMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh M KOPPEKTHUPOBATH
BAapUAHTHI PEIICHUN ¢ y4ETOM HOBOM MH(MOPMAIIUH.

CﬂMOKOHTpOJ’Ib, SMOIUOHAJIbHBbIN HHTEJIEKT:

BJIAJETh CIIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJISI IPOLECCA U pe3yJIbTaTa
pELIeHNs] MaTEMaTHYECKOM 3a7a4H;

MPEABUJIETh TPYTHOCTH, KOTOPBIE MOTYT BOBHUKHYTb MPH PEIICHUU 3a1a4H,
BHOCUTH KOPPEKTHUBBI B JIESITEIIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJIEHHBIX OIMKUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa ACATEIBHOCTH MTOCTABICHHON LIETU U
YCIIOBHSIM, OOBSCHATh MPUYUHBI JOCTHKEHUS WU HEJOCTIKCHUS TICIIH,
HAXOJUTh OMMOKY, JaBaTh OILIEHKY NPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 7 Kjaacce OOyHarOUIMICS MOJYYHUT CIIETyIOLIUE
NIPEAMETHBIE PE3YIIbTATHI:

Yucaa v BIYMCICHUSA

BoimonHsATe, codeTras yCTHbIE M NHUCbMEHHBIE MPHUEMBI, apu(pMeTHUECKHe
JNEUCTBUS C PAallMOHAJIbHBIMU YUCIIAMU.

Haxonuth 3Ha4eHUS YUCIOBBIX BBIPAKEHHM, MPUMEHITh pazHOOOpa3HbIe
CrocoObl U MPUEMBI BBIUUCIECHUS 3HAYEHUN JPOOHBIX BBIPAKEHUH, COAEpIKAIIIX
OOBIKHOBEHHBIC U JICCSITUIHBIC APOOH.

[lepexonuTe OT onHOM (POPMBI 3amUCH YUCEN K ApyroM (mpeoOpa3oBBIBATH
JNECATUYHYIO TPOOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTHU
B 0ECKOHEYHYIO JCCATUUHYIO IPOOh).

CpaBHHBATh U YIIOPSIOYMBATH PALIMOHAIBHBIE YHACIA.

OKpyTasTh YUCa.

BrInosHATE NPUKUAKY U OLIEHKY PE3YJIbTATA BBIYMCIICHUN, OLEHKY 3HAYEHUN
YUCJIOBBIX BBIPAKCHHI. BBINONHATH AEHUCTBHUS CO CTENEHSAMH C HATypaJbHBIMU
MTOKA3aTEIISIMH.

[IpuMeHsATh NPU3HAKYU JIETMMOCTH, Pa3JIOKEHUE HA MHOKUTEIN HATYpalbHbIX
YUCEN.

Pemate mpakTHKO-OpUEHTHUPOBAHHBIE 3aJ1a4d, CBS3AHHBIE C OTHOLLICHHEM
BEJINYMH, MPONOPLHOHAIBHOCTBIO BEJIWYHMH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yJIbTaThl PEIICHUS 3aa4 C YYETOM OIPAHUYEHHUM, CBSA3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaEMbIX 0OBEKTOB.

AJiredpanyecKkue BbIPpaKeHUs!

Hcnonb3oBaTh anredpanieckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTD €€
B IIPOIIECCE OCBOEHUS yUeOHOTO MaTepHaia.

Haxonuth 3HaueHuss OyKBEHHBIX BBIPAXEHUN IPU 3aJaHHBIX 3HAYECHUAX
NIEPEMEHHBIX.

BrimonHsaTe mpeoOpazoBaHus 1€JI0TO BBIPAXKEHUS B MHOTOUJIEH PUBEICHUEM
MOAOOHBIX ClIaraéMbIX, PaCKphITHEM CKOOOK.

BpINOMHATE yMHOXXEHHE OJHOYJIEHA HAa MHOTOWIEH M MHOIOYJIEHa Ha
MHOTOYJICH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCylIECTBIIATh PAa3JIOKEHUE MHOTOWIEHOB HA MHOMKUTEIM C IOMOILIBIO
BBIHECEHUS 32 CKOOKHM OOIIEro MHOXKUTENS, TPYIIIUPOBKU CIaraeMbIX, IPUMEHEHUS
(bopMyJ1 COKpAIIEHHOTO YMHOKEHHUS.

[IpumeHsTh npeodpa3oBaHUsi MHOTOWICHOB JJIsi PEUICHUS! Pa3IUYHbIX 3a/1a4
U3 MAaTEMAaTHKH, CMEXHBIX IPEIMETOB, U3 PEATbHON MPAKTHUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATypaJbHBIMU IOKAa3aTeIsiMUA IS
npeoOpa3oBaHUsl BRIPAKCHUI.



YpaBHeHMs U HEpaBeHCTBA

Pemare nMHENHBIE ypaBHEHHs C OJHOM IIEPEMEHHOM, NMPUMEHSs NpaBUia
IIepexo1a OT UCXOAHOTO YPABHEHUS K PAaBHOCHIBHOMY eMy. [IpoBepsATs, sABisieTCs
JIM YACIIO KOPHEM YPaBHEHHUS.

[TpumeHsTh rpaduuecKre METObI IPU PELLIEHUH JIMHEWHBIX YPABHEHUHM U UX
CHCTEM.

[TonGupate npuMepsl Map 4YHUCEN, SBIAIOIIUXCS PEIICHUEM JUHEHHOTOo
YPAaBHEHUS C IBYMsI [IEPEMEHHBIMU.

CTpouTh B KOOPAWHATHOM MJIOCKOCTH IpaUK JIMHEHHOTO YPABHEHHUS C IBYMS
NEPEMEHHBIMHU, MT0JIb3YACh IPapUKOM, IPUBOJUTH IPUMEPHI PELIEHUS YPABHEHMSL.

Pemars cucremel AByX JTMHENHBIX YPABHEHHUU C BYMs IIEPEMEHHBIMH, B TOM
gucle rpaduyecKy.

CocTaBnsATh M pellaTh JIMHEWHOE YPAaBHEHHE WIH CHUCTEMY JIMHEHHBIX
YPaBHEHUH 10 yCIIOBHUIO 3aJa41, HHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM
3a1a4M MOJIyYEHHBIN pPe3ybTaT.

DyHKIUU

N300pakath Ha KOOPAMHATHON MPSMON TOYKH, COOTBETCTBYIOIINE 33 IaHHBIM
KOOpJMHATaM, JIy4d, OTPE3KH, NHTEPBAJIbl, 3aIIUChIBATh YUCIOBBIE IPOMEKYTKN Ha
aJIreOpanveckoM s3bIKeE.

OTtMeyaTh B KOOPAMHATHOW IMJIOCKOCTH TOYKHM MO 33JlaHHBIM KOOpJMHATaM,
CTPOUTH rpa@uKu JUHEHHBIX QyHKIMN. CTpouTh rpaduk GyHKIHH y = [X|.

OnucelBaTh C MOMOUIbIO (YHKIMM H3BECTHBIE 3aBUCHUMOCTH MEXAY
BEIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHME, IIEHA, KOJHWYECTBO, CTOMMOCTb,
IPOU3BOJUTENIBHOCTb, BpEMS, 00bEM pabOTHI.

Haxoauth 3HaueHne (yHKIUYU MO 3HAYCHUIO €€ apryMeHTa.

[Tonnmate rpaduueckuii cnocod MpeACTaBICHUA M aHAIM3a HHPOpPMAIHH,
U3BJIEKATh U UHTEPIPETUPOBATh MHPOPMALUIO U3 TPa(UKOB peabHbBIX IPOLIECCOB
Y 3aBUCUMOCTEM.

K xoniy oOyuenus B 8 kjacce OOyYarONIMICS TONYYHUT CIICTYIONTHE
IIPEAMETHBIE PE3YIIbTATHI:

Yucsia ¥ BIYMCICHUS

Hcronb30BaTh HadaJIbHBIC IPEACTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX
YuCcesl ISl CPABHEHUS, OKPYTJIEHUsI U BBIUMCICHUM, N300paxkaTh AEHCTBUTEIbHBIE
YHUCJIa TOYKaMH Ha KOOPJAWHATHOU IPSAMOU.

[TpumensTh moOHATHE apU(METHUYECKOrO KBAJIPATHOTO KOPHS, HaXOAWUTH
KBaJIpaTHbIE KOPHH, HCIONB3Ysl NPU HEOOXOAMMOCTH KaJIbKYJSATOP, BBIIOJIHATH
npeoOpa3oBaHusl BBIPAKEHUN, COAEPIKALIMX KBAaApAaTHbIE KOPHU, HCIIOJIb3Ys
CBOMCTBA KOPHEM.



Hcnonp30BaTh 3amucu OONBIIMX U MajbIX YUCEN C MOMOIIBIO JTECATUYHBIX
npobeit u creneHeit uncna 10.

AnredpanvecKue BbIPaKEeHU

[IpyMEHATh TOHATHE CTENEHW C LENbIM IOKa3aTEJIEM, BBINOJIHATD
npeoOpa30BaHus BbIPAKEHUH, COAEPKAIIUX CTEIIEHH C LIEJIBIM MOKa3aTeseM.

BoInonHATE TOXKAECTBEHHBIE MPEOOPa30BaHMs PAllMOHATIBHBIX BRIPAXKEHUN Ha
OCHOBE IIPABWJI ACUCTBUI HAJ MHOTOWIEHAMH U alre0pandyecKuMu JpoosiMHu.

PacknanpiBaTh KBaJpaTHbIN TPEXUJIEH HA MHOXKUTEIN.

[TpumensTh npeodpa3oBaHus BEIPAXKEHUM 1JIs1 peLICHUs! PAa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHMS U HEpaBeHCTBA

Pemiats nuHEiHbIE, KBaJipaTHbIC YPAaBHEHUSI W PallMOHAJIbHBIE YPaBHEHMS,
CBOJIALLIMECS K HUM, CHCTEMBI IByX YPAaBHEHH C IBYMS IEPEMEHHBIMM.

[IpoBOAWTH MPOCTEUIINE UCCIIENOBAHUS YPABHEHUN U CUCTEM yPAaBHCHUH, B
TOM YHCIIe C TPUMEHEHUEM TpadUuecKUX MpPeCTaBICHUN (YyCTaHABINBATh, UMEET
JY YpPAaBHEHUE WIM CHCTEMA YPAaBHEHUU PEIICHUS, €CIIM HMEET, TO CKOJIBKO, U
npouee).

[lepexoauTh OT cioBeCHOW (HOPMYIMPOBKU 3ajaud K €€ anreOpanyecKoiu
MOJENN C IIOMOUIIBI0 COCTABJIEHUS YPABHEHUS WA CHUCTEMBl YpPAaBHEHHI,
WHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4¥ IIOJIyYEHHBIN PE3YJIbTAaT.

[IpuMeHSTh CBOMCTBA YNCIOBBIX HEPABEHCTB JIJIsl CPABHEHM S, OLIEHKHU, PEIIATh
JIMHENHBIE HEPABEHCTBA C OJTHOM MEPEMEHHON U UX CUCTEMBI, 1aBaTh rpad)uyecKyIo
WJUTEOCTPALMIO0 MHOKECTBA PELICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKIMHA

[TornmMaTe ¥ KCMONBK30BaTh (PYHKITMOHAILHBIE TIOHSATHS U S3BIK (TEPMUHBI,
CHUMBOJIMYECKHE O00O03HAUYEHUS), OINpPENeNsATh 3HaueHHuE (YHKUUU IO 3HAUYEHUIO
apryMeHTa, OlpeAesiaTh CBOMCTBA PYHKIMU 10 €€ rpaduKy.

CtpouTts rpaduKu AIeMEeHTapHbIX (PyHKINN BUIA:

y=k/x,y=x%y=x>y = x|, y = VX, OHCBIBATb CBOICTBA YHCIOBOI DyHKINN
o e€ rpaduxy.

K xoHiy oOyuenus B 9 kiacce oOyYarOmIMICS TONYYHUT CIICTYIONTHE
IIPEAMETHBIE PE3YIIBTATHI:

Yucnaa v BBIYMCICHUA

CpaBHHBaTh U YIOPSIOYMBATH PALIMOHAIBHBIE U HPPALMOHAIBHBIE YHCIIA.

BrimonusaTe apupmMeTnueckue AeMCTBHS ¢ pallMOHATBHBIMU YUCIAMH, COYETAas
YCTHBIE U MHCbMEHHbIC MPUEMBI, BBINOIHATH BBIYUCICHUSI C UPPALMOHATBHBIMU
YUCJIaMU.

HaxoauTp 3Hau€HUs CTENEHEN ¢ LIENBIMU MTOKA3aTENSIMU U KOPHEH, BBIUYUCIIATD
3HAUYEHUS] YUCIOBBIX BHIPAKECHUIA.



OKpyIJisiTh JIEUCTBUTENBHBIC YHCJA, BBIMOJHATh MPUKUAKY pe3yJbTara
BBIYHCIICHUN, OLICHKY YMCIJIOBBIX BBIPAKEHUU.

YpaBHeHMs U HEpaBeHCTBA

Pewiats nuHelHbIEC U KBaApaTHBIE YPAaBHEHM S, YPABHEHUS, CBOISIIINECS K HUM,
npocTenime ApoOHO-pallMOHANIbHbIE YPABHEHHUSI.

Pemate cuctembl IByX JMHEWHBIX YPABHEHUW C JBYMSI NEPEMEHHBIMH M
CHCTEMBI JIBYX YPAaBHEHUM, B KOTOPBIX OJIHO YPABHEHHE HE SIBJISICTCS JIMHECUHBIM.

Pemate TekCTOBBIE 3ajJayM ajareOpauvyeckuM CrHocoOOM C  MOMOIIbIO
COCTaBJICHHS YPABHEHUS WJIM CUCTEMBI IByX YPaBHEHUI C IBYMS IEPEMEHHBIMHU.

[IpoBOAWTH MPOCTEUIINE UCCIICNOBAHUS YPABHEHUN U CUCTEM yPaBHCHUH, B
TOM YHCJIE ¢ TPUMEHEHUEM TpadUuecKux MpecTaBieHn (YCTaHaBIUBAaTh, UMEET
JM ypaBHEHUE WJIM CHUCTEMA ypPaBHEHUW PEILICHUS, €CIU UMEET, TO CKOJIbKO, U
npouee).

PemaTe nuHelHbIEe HEpPaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, H300pa)kaTh
pEIICHUE HEPABECHCTB HA YHUCIIOBOW NPSIMOM, 3alMCHIBATh PEIICHUE C MOMOUIBIO
CHMBOJIOB.

Pemare cucTeMbl  JIMHEWHBIX  HEPABEHCTB, CHCTEMBI  HEPABEHCTB,
BKJIIOYAIOIIME KBAJpPaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHHE CHCTEMbI
HEPABEHCTB HA YUCJIOBOM NIPSMOM, 3aIIMChIBATh PELIEHUE C IOMOLIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUU PA3JIMYHBIX 337a4.

DyHKIUU

Pacmo3naBate (yHKIIMM W3y4deHHBIX BHAOB. [lOKa3bIBaTh CXEMaTUYECKU

pacrnojoXeHne Ha KOOPAUHATHOM MJIOCKOCTH rpapuKoB PYHKIMIA BUaA: y = kx, y =
kx +b,y=k/x,y=ax’ + bx + ¢,y =x, y="x, y = |x|, B 3aBHCHMOCTH OT 3HAYCHHiI
KO3 UIIUEHTOB, ONMUCHIBATh CBOMCTBA (DYHKIIUH.

Ctpouth U H300pa)kaTh CXEMATHUYECKU TPpAPHUKU KBAJAPATHUUHBIX (PYHKIIMIA,
OIMKCHIBATh CBOWCTBA KBaApATHUHBIX (QYHKIUH MO UX rpaduxam.

Pacnio3naBate kBaapaTHuHy0 (QyHKUHIO MO (HopMysie, MPUBOAUTH MPUMEPHI
KBaJPAaTUYHBIX (PYHKIUN U3 peanbHOU KU3HH, (PU3UKH, TEOMETPHH.

YucJioBbIe N0CI€10BATEILHOCTH U MPOrpeccuu

Pacnio3naBath apupMeTHUECKYIO U TEOMETPHUUECKYIO IPOTPECCHH TIPU Pa3HBIX
crioco0ax 3aJjaHus.

BBIMONHATE  BBIUMCIEHUS C  KCIOJB30BaHMEM (OopMysn n-ro 4ieHa
apu(METHYECKON U TeOMETPUYECKON POTrpecCcuii, CyMMBI MIEPBBIX N YJICHOB.

N300pakaTh wWieHBl TMOCIEJOBATEIBHOCTH TOYKAMH Ha KOOPAMHATHON
IUIOCKOCTH.



Pemath 3amauun, cBsi3aHHBIE C YMCIOBBIMHM TMOCJIEAOBATEIHLHOCTSIMH, B TOM
YHUCJIe 33/1a4M U3 PEATbHON XKU3HU (C UCIIOIH30BAHUEM KaJIbKYyJIATOPA, MU(PPOBHIX
TEXHOJIOTHUH).

Jluteparypa

1. Anmrebpa 7, 8, 9. B 2 u. Y. 1. VYyebuuk 18 ydammxcs
obmeobpaszoBarenbHbIx yupexaeauit / A. I'. Mopakosuy, I1. B. Cemenon. — 27-¢
u3J., crep. - M.: Muemosuna, 2022. — 224 c.: uin.

2. Anre6pa 7, 8 9. B 2 u. Y. 2. 3agauHuK I ydaluxcs
obmeobpaszoBarenbHbiX yupexaeHuit / [A. I'. Mopakosua, JI. A. Anekcanaposa,
T. H. Mumyctuna u np.]; nox pea. A.I'. Mopakosuu — 27-¢ uza., ucnp. - M.:
MuemosuHna, 2022. — 223 c.: ui.

3. Anrebpa. 7, 8, 9 kiacc: METOAMYECKOE IMOCOOMEe ISl yuuTens /
A.T'. Mopakosuy, I1. B. CemenoB — M.: Muemo3una, 2022. — 72 c. : ni.

4. Anrebpa. 7, 8, 9 win.: CamocrosiTebHble PaOOTHI JJI y4YaLUXCS
ob1eo0OpasoBatenbHbIX yupexaenuit / JI. A. Anekcanapopa; mona pea. A. T.
MopnkoBu4a. — 5-e u3f., mepepad. u jom. - M.: Maemo3una, 2018. — 88 c.

5. Anrebpa. 7 -9 xnaccel. TecTsl uis ydamuxcs 001eo0pa3zoBaTeIbHbIX
yupexaenuit / A. I'. Mopakosuy, E. E. Tynbunnckas. — 11-e uzn., nepepab. - M.:
Muemo3suna, 2018. — 119 c.: u.

6. Anrebpa. 7, 8, 9 wmacc. KoHTponbHble pabOTHl IS ydYalluxcs
obmeobpaszoBarenbubix yupexaenuit / JI. A. AnekcanmpoBa; mon pex. A. T
MopakoBuya. — 7-€ usa., crep. — M.: Muemo3una, 2020. — 32 c.

7. 1lnakaTel IO TEMam.

8. MynbTUMeaNaTEKA.

METOJINYECKHUE MATEPHAJIBI IS YYUTEJIA

https://uchebnik.mos.ru

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://7.math.ru/courses



KaHeHI[apHO-TeMaTl/I‘IeCKOG INIAHUPOBAHHE MaTepHaJia

no aaredpe B 7 KJjacce

Ne ypo-ka

Ha3zBanue TeMbl
(pa3nena)

KoJsa-Bo 4yacoB

Pazoen 1.
Mamemamuueckuii
A3bIK.
Mamemamuueckasn
MoO0elb.

14

1-3

Hucnosble
anreOpanyeckue
BBIPKCHHS

Yr1o Takoe
MATEMATUUYECKUN SI3BIK

6-8

Yto Takoe
MaTeMaTH4YecKas MOJIENb

9-12

JInnerHOE ypaBHEHHE C
OJHOW MIEPEMEHHOM

13-14

Koopnaunarnas npsimast

Pazoen I1. Jluneiinan
¢ynkyus.

12

15-16

Koopnnnatuas
ILIOCKOCTh

17-19

JInHelHoe ypaBHEHUE C
JBYMsI IEPEMEHHBIMU U
ero rpadux

20-22

Jluneitnas QyHKIMS U e
rpaduk

23

Jluneiinas QyHKUIUsA
v=hkx

24-25

B3aumHoe
pacnojoxeHue rpaguKos
JUHEUHBIX QYHKITUN




26

Konmponvnasa paboma
No2 «/lunetinas

DyHKYULY

Pazoen II1. Cucmemui
08yX TUHEUHBIX
YPAGHEHUIl ¢ 08yMA
nepemeHHbIMU

12

27-28

OCHOBHBIC TTOHSATHUS

29-32

MeTto HOICTaHOBKHU

33-36

Merton anredpanueckoro

CJIOKCHUA

37-40

CucreMsbl ABYX
JIMHEWHBIX YPAaBHEHUM C
JIBYMSI IEPEMEHHBIMU
KaK MaT€MaTUYECKHE
MOJENH PEATbHBIX
CUTyalun

41

Koumponvnasa paboma
Ne3 «Cucmemuol 08yx

JIUHEUHBIX YPABHEHULL C
08Y M35l NnepeMeHHbLMUY

Pazoen 1V. Cmenens ¢
HaAmMypaibHbIM
noxkazamejyem u ee
ceoilicmea

42

YT10 Takoe CTeneHb C
HATYpAJIbHBIM
[MOKa3aTeJIeEM

43

CBoMCTBa CTEIIEHU C
HaTypaJIbHBIMHU
MOKa3aTeIsIMH

44

VYMHOXXEHHE U JICJICHUE
CTEIICHEH C
OJJMHAKOBBIMH
[I0Ka3aTeISIMU

45

CreneHb ¢ HYJIEBBIM
MOKa3aTeseM

46

Konmponvnas paboma
Ne4d «Cmenenw ¢




HAmMypaibHbIM
nokaszamejem u ee
ceolCmeay

Pazoen V. Oonounenwi.
Apugpmemuueckue
onepayuu Hao
00HOYIeHaAMU

47

[TousaTue ogHOUIIEHA.
CranmapTHBINA BUA
OJHOYJIEHA

48-50

CrnoxXeHue U BbIYMTAHUE
OJTHOYJICHOB

51-53

YMHOXEHHUE
OJTHOYJICHOB.
Bo3Benenue onHodieHa
B HATYPaJIbHYIO CTEIICHb

54-55

JleneHue oiHOYJICHA HA
OHOWICH

56

Koumponvnas paboma
Ne5 «Oonounenbi.
Apugpmemuuecxue
onepayuu Hao
OOHOYIEHAMUY

Pazoen V1.
MHnozounenui.
Apugpmemuueckue
onepayuu Hao
MHO20U1IeHaMu

26

57

OCHOBHBIC TTOHSATHUS

58-59

CnoxeHue U BEIUUTAHUE
MHOTI'O4JICHOB

60-62

YMHOXEHINE MHOTOWIEHA
Ha OJHOYJIEH

63-66

YMHOXXEHHE MHOTO4JICHA
Ha MHOI'OYJICH

67-68

KBagpar cymmel n
KBaJIpaT pa3HOCTH

69-70

Pa3HocTh KBazgpaToB




71-72

Pa3znocts Ky0OB U cymma
Ky0OOB

73-74

DopMyJIbl
COKpPAIIEHHOIO
YMHOXEHUS

75-76

I[CJ'ICHI/IC MHOT'OYJICHA Ha
OAHOYJICH

77

Koumponvnasa paboma
Ne7 «Dopmynvl
COKPAWeHHO20
VMHONCEHUSL»

Pazoen VII.
Pa3znooscenue
MHO20U/ICHO6 Ha
MHOMCUmenu

19

78

Yro Takoe pa3ioKeHue
MHOT'OYJICHOB Ha
MHOKUTEJIU U 3a4€M OHO
HYKHO

79-80

Brinecenue o011ero
MHOYHTEIS 32 CKOOKH

81-82

Cnoco6 rpynnupoBKU

83-86

Paznoxenne
MHOTOYJICHOB Ha
MHOHUTEIHU C TIOMOIIBIO
(hopMyJT COKpAIIEHHOTO
YMHOKEHHS

87-90

Paznoxxenue
MHOT'OYWICHOB Ha
MHOKHTEIH C ITOMOIILIO
KOMOWHAIIUN Pa3TUIHBIX
IPUEMOB

91-93

Cokpaiiienue
anredpanveckux apooeit

94-95

ToxnecTBa

96

Konmponvnas paboma
N8 «Pasznooicenue
MHO20YNEHO8 HA
MHOACUMENUY




Pazoen VIII. @ynkuyus

y=x
_ 2

07-98 OyHKIUA y=x" U €€
rpadux

99.100 | I pPaduueckoe pemenie
ypaBHEHUH
YTto 03HayaeT B

101 MaTeMaTHKE 3alllCh

y=x)

Hmozosoe noemopenue

102-104 | IloBTOpeHue

KaneHnapHo-TeMaaneckoe INIAHUPOBAHUEC MaTepHaJia

no aaredpe B 8 kiacce

Ne
ypo- Ha3Banmue Tembl (pa3jaesia) Kou1-Bo yacos
Ka
1-3 | IloBTOpeHue Kypca anredpsl 7-ro Kjaacca 3
I'naBa I Anredopanyeckue gpoodu 27
4-7 | OCHOBHbBIE MOHSTHUS 4
8-10 | OcHOBHOE CBOMCTBO airedpanyeckoit 1podu 3
11- | CnoxeHue 1 BIYMTAHHUE aire0pandeckux apooeit ¢ 2
12 | onMHAaKOBBIMH 3HAMEHATEISIMU




13- | CiioxeHue 1 BRIYUTAHUE anTeOpandeckux apooei ¢ 4
16 | pa3HbBIMU 3HAMEHATEIIIMU
17 Komnmponvnas paboma Nel 1
13 AHann3 KOHTPOJIbHOM paboThl. Y MHOKEHUE U 2
19 |Aenenue anrebpandeckux apodeii. Bozsenenue
anreOpanyecKkou 1poOu B CTEIICHb.
20- | ITpeobpa3oBaHue pallMOHAIbHBIX BIpaKEHU 2
21
22- | IIpeobpa3zoBaHue palliOHAIBHBIX BBIPAXKEHHI 2
23 | (mpomomxeHue)
24- | IlepBble IpeACTABICHUS O PEIIEHUH PAMOHAIBHBIX 3
26 | ypaBHEHMI
27- | CreneHb ¢ OTpUIIATENBHBIM IEIBIM MTOKa3aTeIeM 3
29
30 Kommponvuas paboma Ne2 1
I'naa IT @yukuus y=+x . CBoiicTBa KBaAPaTHOIro 18
KOPHSI.
31- | Ananu3 KOHTpOJBHON paboThHI. PalronanbHble ynciaa 2
32
33- | [loHsiTHE KBaAPATHOTO KOPHS U3 HEOTPULIATEILHOTO 2
34 | uucna
35 | UppaimoHanbHbie Ynciia 1
36 | MHOXeECTBO JEHCTBUTENBHBIX YHCEI 1
37- | ®dyukuus y=\/; , €€ cBoiicTBa U rpadux 2
38
39- | CBoiicTBa KBaJIpaTHBIX KOPHEM 2

40




41- | [IpeoOpa3oBaHue BbIpAXKEHH, COIEPIKAILIIX 5

45 | omepanuio U3BJICUYCHUS KBAIPATHOTO KOPHSI.

46- | Monynp aelictButensHoro yncia. I'pagux pyHkumum 2

47 | y=b, popmyna V" =|x

48 Konmponvnasa paboma Ne3 1
I'nasa III KBaaparuunas pynkuus. @yHkuus 15

y=k/x

49- | Aanu3 KOHTpOIbHOU paboTel. Dynkims y=kx?, eé 2

50 | cBoiicTBa u rpaduk

51- | ®ynkuusa y=k/x, e€ cBoiicTBa U rpauk 2

52

53 Konmponvnas paboma Ne4 1

54- | Kak nmoctpouts rpaduk ¢pyskiuu y=f(x+1), ecou 2

55 | u3BecreH rpaduk pynkuun y=f(x)

56- | Kak moctpouts rpaduk pynkiuu y=f(x)+m, eciau 2

57 | m3BecteH rpaduk pyHkuun y=f(x)

58- | Kak moctpouts rpaduk pynkuun y=f(x+1)+m, ecnu 2

59 | u3BecteH rpaduk pynkuun y=f(x)

60- | ®ynkius y=ax*+bx+c, €€ cBoiicTsa u rpaduk 2

61

62 | I'paduyeckoe perieHne KBaJpaTHbIX ypaBHEHUN 1

63 Konmponvnas paboma Ne5 1

I'naBa IV KBagparHble ypaBHeHHS. 25

64 | OcHOBHBIE OHATHUS 1

65- | ®opMysbl KOpHEHN KBaJAPATHBIX YPaBHEHUIM 6

70

71- | PaniuoHanbHbIe ypaBHEHUS 2

72




73 | PauuoHanbHBIE ypaBHEHUS 1
74 AHanu3 KOHTPOJIbHOU paboThl. PalrionanbHbIe 6
7g | YPABHEHHA KaK MATEMATHECKHUE MOJEMH PEATbHEIX
CUTYyalluM
g0- | HactHbie ciydan GpopMyIibl KOPHEN KBaPaTHOTO 3
82 ypaBHEHUS
83- | Teopema Buera. 3
85
86- | UppauroHaabHble YpaBHEHUS 2
87
88 Konmponvnas paboma Ne7 1
I'naBa V HepaBencrBa 10
89 | CBoiicTBa YHCIOBBIX HEPABEHCTB 1
90 | UccnenoBanue GyHKIMIA HA MOHOTOHHOCTh 1
91- | Pemenue nuHEMHBIX HEPABEHCTB 3
93
94- | PemeHnue KBaJIpaTHBIX HEPABEHCTB 3
96
[TpubamxkEHHbIC 3HAUCHUS JeHCTBUTEIBHBIX YUCET, 1
97 | morpemHoCcTs NPUOIMKEHUS, MPUOIHKEHHE 110
HEJOCTaTKy U U30BITKY
98 | CranaapTHbIN BUJ YHCIa 1
99 Konmponvnasa paboma Ne§ 1
O06o01mamomee NOBTOPpeHUe 4
100- | O6o61maoIee MOBTOPEeHUE. Y pPaBHEHUS. 4

104




KajiengapHo-TeMaTHyeckoe INIAHMPOBaHUE MaTepUasa

no aaredpe B 9 kiacce

Howmep Tema KonunyectBo yacon
ypoKa
I'maBa 1 PaumoHajbHble HEpaAaBeHCTBA M UX | 12
CHCTEMBI
1-3 JIuHeliHbIe U KBaJpaTHBIE HEPABEHCTBA 3
4-6 PanmonanbHble HEPABEHCTBA 3
7-8 MHoO»XecTBa U Olepalu HaJ HUMU 2
9-11 CucteMbl pallMOHAJIbHBIX HEPABEHCTB 3
12 KonTtposarHas paboTa 1 1
I'naBa 2 CucreMbl ypaBHeHHUI 8
13 OCHOBHBIE IOHSTUS 1
14-16 | MeToabl pelieHus CUCTEM YPaBHEHUM 3
17-19 | Cuctemsbl ypaBHEHUH KaK MaTEMaTHYECKUE 3
MOJIEH pPEAIbHBIX CUTYaLIUN
20 KonTtposarHas pabota 2 1
I'naBa 3 YmuciaoBble QyHKIIUU 13
21 OcHOBHBIE IOHATHUS 1
22 CnocoOsI 3a1anusi GyHKITMU 1
23-24 | CpoiicTBa (hyHKIIUH 2
25 YeTHble M HEYETHBIC DYHKIUH |
26-28 | ®ynkuuu y=x", UX CBOMCTBA U rpaduKu 3
29-30 | ®ynkuu y=x", uX CBOMCTBa U rpaduKu 2
31-32 | ®yHKIMM KyOUYECKHUIM KOPEHB U3 X, €€ 2
CBOMCTBA U rpaduku
33 KonTpoarHas paboTa 3 1
I'naBa 4 Ilporpeccun 11
34-35 | YucioBble NOCAEA0BATEIBHOCTH 2
36-39 | ApudmeTrndeckas mporpeccus 4
40-43 | I'eomeTpuueckas Oporpeccust 4
44 KonTtposarHas pabota 4 1
HTorosoe moBropeHune
[ToBrOopenue kypca . [TonroroBka k OI'D 64
45-
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IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI

7 KIIACC

Kon
NpoBepPsIeMOro
pe3yJjbTarTa

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOI0 00111er0 00pa30BaHus

1

Yucna ¥ BEIYUCIIEHUS

1.1

BI)II'IOJ'IHHTI), coucrasa YCTHBIC u IINUCbMCHHBIC HpI/IéMI)I,

apudmeTHuecKue ASUCTBUS C PAIIMOHATHHBIMU YHUCITAMH

1.2

HaXOI[I/ITI: 3HAYCHU A YUCIIOBBIX BI:Ipa)KeHI/II\/'I, IMPUMCHSATH
pa3zHo0Opa3HbIe CIOCOOBI M TPUEMBI BEIYUCIICHUSI 3HAYCHUH TPOOHBIX

BBIpa)KEHUH, cofepxKaimx 0ObIKHOBEHHBIE U IECATUYHbIE IpOoOU

1.3

[lepexoquts OT omHOM (OpMBI 3amucu YWced K JAPyrou
(mpeoOpa3oBbIBaTh  JIECATHUYHYIO JpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECSATHYHYIO, B YAaCTHOCTH, B OECKOHEYHYIO

JECATUYHYIO APOOb)

1.4

CpaBHI/IBaTI: " yrnopssa0o4uBaTh paliMOHAJIbHBIC YHUCIIa

1.5

OxpyrasaTs uncia

1.6

BBINOIHATE NPUKUAKY U OLICHKY pe3yJbTaTa BBIUUCIECHUMU, OLIEHKY
3HQYEHUW YHUCIOBBIX BBIPAKCHUH. BBINOTHATH OEUCTBUS CO

CTCIICHAMMU C HAaTypPaJIbHBIMU MOKA3aTCIIIMU

1.7

HpI/IMeHHTB NpU3HAKHU JCIUMOCTH, PaA3JIOKCHUC HAa MHOKHUTCIA

HATypaJIbHbBIX YUCEIl

1.8

Pemwlate  NpakTUKO-OPUEHTUPOBAHHBIE  3aJaud, CBSA3aHHBIE C
OTHOLICHHEM  BEIWYMH,  INPONOPLHMOHAIBHOCTBIO  BEIWYMH,
IIPOLICHTAMH, HWHTEPIPETUPOBATh PE3YJbTAThl PELICHUs 3a7ad C
Y4ETOM OTPaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMHU PaCCMaTPHUBAEMBIX

00BEKTOB

AnrebpanyecKue BHIPAKCHUS




2.1

Hcnonp3oBarth anredpanyeckyi0 TEPMHHOJIOTUIO U CHUMBOJHKY,

NPUMEHSTH €€ B MPOIIECCE OCBOCHHSI YUEOHOTO MaTepraa

2.2

Haxoguth 3HaueHuss OyKBEHHBIX BBIPQKEHUNW TpU 3aJaHHBIX

SHAYCHUAX NMCPCMCHHBIX

23

BrimomasaTs HpGOGpaSOBaHI/IH OCJIOTO BBIPAKCHHA B MHOTOYWICH

MpUBEICHNEM MOJIOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK

24

BBINOIHATE YMHOKEHNE OJHOWIEHA HA MHOTOWIEH ¥ MHOTOYJICHA Ha
MHOTOWJIEH, HPUMEHATHh (OPMYyJbl KBaJpaTra CyMMBI M KBajapaTa

pasHocTH

2.5

OcCymecTBIATh  pa3loKEHHE MHOTOWICHOB Ha MHOXHTEIH C
MIOMOIIBIO BEIHECEHUS 32 CKOOKH OOIIET0 MHOXKHUTES, TPYIITHUPOBKI

ClIaraeMbIX, IPUMEHEHHS POPMYJT COKPAIEHHOTO YMHOXKECHHUS

2.6

[TpumensTH NpeoOpa30BaHUs MHOTOUWICHOB [T PEIICHHS Pa3THUHBIX

3aaa4 U3 MaTEMaTuKu, CMCXKHBIX IIPEAMETOB, U3 peanLHoﬁ IMPaKTUKH

2.7

Ncnonb30BaTh CBOWCTBA CTENEHEW C HATYpPaJbHBIMH MOKA3aTEIISIMU

JUIs IpeoOpa30BaHuUs BEIPAKCHUN

YpaBHEHUs U HEPABEHCTBA

3.1

Pemwats IuHENHBIE ypaBHEHUsS C OJHOM IIEPEMEHHOW, NMPUMEHSs
IIPaBHJIa IEPEX0/1a OT UCXOJHOTO YPAaBHEHUS K PABHOCUIIBHOMY €MY.

[IpoBepsTs, ABIAETCS JIU YUCIO KOPHEM YPaBHEHHUS

3.2

[IpumensTe rpaduyeckue METOAbl NPU PELICHUH JUHEWHBIX

YpPaBHEHUU U UX CUCTEM

33

[lonObupare mnpuMepsl map 4YHCEN, SABISIOLUIMXCS  PELICHUEM

JMHENHOT0 ypaBHEHUS C IByMS IEpEMEHHBIMU

3.4

CTpouTh B KOOPAMHATHOM IITIOCKOCTHU TpadUK JIMHEHHOTO ypaBHEHUS
C IByMsl IEPEMEHHBIMU; MOJIB3YSICh TPa()UKOM, IPUBOAUTH TPUMEPHI

pelIeHns ypaBHEHUS

3.5

Pemiate cuctembl IByX JIMHEHMHBIX YpPaBHEHUW C  JBYMS

NIEPEMEHHBIMH, B TOM YHUCIIE TpapUIECKH

3.6

CocTaBisITh U pelaTh JUHENHOE YpaBHEHUE UM CUCTEMY JTMHEMHBIX
YPaBHEHHUH IO YCJIOBHIO 337a4d, HHTEPIPETUPOBATH B COOTBETCTBUH

C KOHTEKCTOM 3a/1a4! ITOJIyYEHHBIN pe3yJIbTar

Koopaunats! u rpaduku. OyHKIMH




4.1

N3006paxkaTh Ha KOOPAWHATHON NPSIMON TOYKH, COOTBETCTBYIOILME
3aJJaHHBIM KOOPJAMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbI, 3aIIUCBIBATH

YHUCIIOBBIC ITPOMCIKYTKHU Ha a.HI‘66paI/I‘-I€CKOM SA3BIKC

4.2

OTMeuaTh B KOOpHHHaTHOﬁ IIIOCKOCTHU TOYKH IIO 3aJaHHBIM

KOOpJAWHATAM

4.3

CrtpouTs rpaduku muHeHHbIX GyHKIHH. CTpouTh rpaduk PyHKITUN Y

= x|

44

OnwuceIBaTh ¢ MOMOIIBIO (DYHKIMI M3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpEMs, PACCTOSHUE, ILICHY, KOJIMYECTBO,

CTOMMOCTb, TPOU3BOAUTEIIEHOCTD, BpeMs, 00bEM paboThI

4.5

HaxonuTe 3HaueHne QyHKIMM 110 3HAYCHUIO €€ apryMeHTa

4.6

[Torumate rTpaduueckwii crmoco® TMPEACTaBICHUS ¢ aHajIu3a
uHpOpMaLMU, W3BJIEKATh M MHTEPIPETUPOBATH HMH(OPMAIHIO W3

rpadMKOB pealTbHBIX MPOIECCOB M 3aBHCUMOCTEH

8 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/IbHOI MPOrPpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1

Yucna 1 BEIUMCIIEHUSA

1.1

Hcnonws3oBaTh Ha4dYaJIbHBIC MNpCACTAaBIICHUA 0 MHOXKCECTBC
HeﬁCTBHTeHBHBIX YUCEIT OJI1 CpaBHCHHA, OKPYTJICHUS U BBILII/IC.]'IGHI/II\/'I,
H306pa)KaTb I[GI‘/JICTBI/ITGJIBHHG qyucjla TOYKaMHM Ha KOOpﬂHHaTHOﬁ

PAMOM

1.2

[IpumeHsTh TOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS,
HAXOJWTh KBaJpaTHbIE KOPHHU, HCIOJIB3yS NPU HEOOXOIUMOCTH
KaJIbKYJISITOD, BBITOJIHSATD npeoOpazoBaHus BBIpAKEHUH,

CoZepaKaIIMX KBAJAPATHbIE KOPHU, UCIIOJIb3Ys CBOMCTBA KOPHEHN

1.3

Hcmonp3oBaThk 3amucd OONBIINX M MAaJBIX YHCET C IIOMOIIBIO

JECATUYHBIX Apo0eit u cTeneHei uncna 10

AnrebpanyecKue BHIPAKCHUS




2.1

[IpuMeHsTh MOHATHE CTENEHU C LENbIM TOKA3aTeNIeM, BBINOJIHATH
npeoOpa3oBaHus BBIPAXKEHUH, COAEpKAIIUX CTENEHU C LEJIbIM

IIoKa3aTcjiem

2.2

BBINOAHATE  TOXKIECTBEHHbIE MNpPeoOpa3oBaHUsl  PAIMOHAIBHBIX
BBIPAXKEHU HAa OCHOBE TMpaBWJI JCHCTBUH HaJ MHOTOWICHAMHU U

anreOpanyecKuMH JpoOsMu

23

PacknanpiBaTh KBagpaTHBIA TPEXUICH HA MHOKUTEIN

24

[TpumensTh peoOpa3zoBaHus BBIPAKEHUH [UIS PELICHUs Pa3ITHYHBIX

3aaa4 U3 MaTCMaTuKu, CMCXKHBIX IIPEAMETOB, U3 peanLHoﬁ IMPaKTUKH

YpaBHEHUS 1 HEPABEHCTBA

3.1

PemaTte nuHeEWHblE, KBaJApaTHbIE YpPAaBHEHUS M palUOHAJIbHBIC
YPaBHEHUs, CBOJSIINECS K HUM, CUCTEMBI IBYX YPAaBHEHUH C JBYyMS

MEPCMCHHBIMU

3.2

[IpoBoauTh MpOCTEUIIME HCCICNOBAHUS YPABHEHUH UM CHUCTEM
YPaBHEHMH, B TOM UHCIE€ C IPUMEHEHHEM TIpadUUeCKUxX
npezcTaBieHuii (ycTaHaBIMBaTh, UIMEET JIM YPaBHEHUE WM CHCTEMa

YpaBHEHUH pellIeHus], €CIIU UMEET, TO CKOJIbKO, U IIpoYee)

3.3

[lepexoquTs OT cinoBecHOW (OPMYIHpPOBKM 3amadu K €6
anreOpandeckoil MOJENN ¢ TOMOIIbIO COCTABICHUS YpaBHEHUS WM
CUCTEMbl ypaBHEHHMH, HHTEPIPETUPOBATH B COOTBETCTBUU C

KOHTEKCTOM 3aJja4y I10JyYEHHBIN pPe3yJIbTaT

3.4

[IpuMeHATH CBOMCTBAa YMCIIOBBIX HEPABEHCTB I CpPaBHEHWS,
OIICHKH, pelllaTh JUHEHHbIC HEPABEHCTBA C OJHOM MEPEMEHHON U UX
CHCTEMBI, 1aBaTh rpa)uuecKyI0 HIUTFOCTPALINI0 MHOXKECTBA PEIICHU I

HEPAaBCHCTBA, CUCTEMBI HCPABCHCTB

DyHKIUU

4.1

IlonuMaTe ¥ HUCHOIB30BATH (bYHKI_II/IOHaJIBHBIG IIOHATUA U A3BIK
(TepMHHBI, CUMBOJMYECKHE OOO3HAUCHHUS), OMPEICISTh 3HAYCHUE
(YHKIMU 110 3HAYECHUIO apryMEHTa, ONPEeAEsITh CBOWCTBA (DYHKIHH

o e€ rpaduky

4.2

CrtpouTts rpaduiky dneMeHTapHBIX QYHKIIUHA BUIA:
y=k/x

, V=X, y = X% y = |X|, OMACHIBaTh CBOWCTBA YUCIOBOU (DYHKIHH IO €&
rpaduky




9 KVIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1

Yucna ¥ BEIUHCIIEHUSA

1.1

CpaBHUBaTh U YNOPSAIOYMBATH PALMOHAIBHBIE U HWPpPalMOHAILHBIE

qucia

1.2

BrinonHATe apudmeTHueckue NeHCTBUS ¢ palliOHATLHBIMU YHCIaMH,
coueTasi yCTHBIE U NMUCbMEHHBIE MPUEMBI, BBHITTOJIHATD BBIYMCIICHUS C

HppanuoHaJIbHBIMU YU CJIaMU

1.3

HaxonuTh 3HauYeHUs1 CTENEHEW C LEJbIMU MOKA3aTesIMU U KOPHEH,

BbIYUCIATH 3HAYCHH A YHUCIIOBBIX BBIpa)KGHI/II\/'I

1.4

OkpyriasaTh  ACUCTBUTENbHBIE  YHCIA, BBINOJIHATH  HPUKHUIKY

pe3ynbTara BEIUMCICHUN, OLIEHKY YHCIOBBIX BhIPAXKEHUN

YpaBHEHUS 1 HEPABEHCTBA

2.1

Pemwlars nuHENHBIE M KBaJpAaTHBIC YpPaBHCHUS, YPaBHEHWS,

CBOJAIIUECS K HUM, TPOCTEHIINE JPOOHO-paLlMOHAIbHbIE YPaBHEHUS

2.2

Pemats cucTemMsl ABYX JIMHEWHBIX YPABHEHUM C IBYMS [IEPEMEHHBIMU
Y CUCTEMBI IByX YPAaBHEHM, B KOTOPBIX OJIHO YPaBHEHUE HE SIBIISETCS

JIMHEHHBIM

23

Pemrate TekcTOBBIE 33/1a4K ANreOpanyecKuM CIocoOOM € MOMOUIbIO
COCTaBJICHUS] YPAaBHEHMsSI WM CUCTEMbl JIBYX ypaBHEHUH C ABYMS

MEPEMCHHBIMU

24

[IpoBOaUTE MPOCTEUIINE WCCICIOBAHUS YPABHEHHH M CHCTEM
ypaBHEHHUH, B TOM 4YHCI€ C NPUMEHEHHEM TrpapuuecKux
Npe/CTaBICHU (HapuUMep, YCTaHABIMBATh, UMEET JIM YpaBHEHHE

WIM CUCTEMA YPaBHEHUM PEIIECHUs, ECIIU UMEET, TO CKOJIBKO)

2.5

Pemare nmHENHBIE HEPABEHCTBA, KBAJpaTHBIE HEPABEHCTBA,
n300paXkaTh pelIeHne HEPAaBEHCTB Ha YNCIIOBOU MPSIMOM, 3aITUCHIBATh

peIICHUC C TIOMOUIBIO CUMBOJIOB

2.6

Pemars cucTeMbl JIHMHEHHBIX HCPAaBCHCTB, CUCTCMbl HCPABCHCTB,

BKJIIOYAOMIUC KBAaApPaTHOC HCEPABCHCTBO, I/I306pa)KaTb PCIICHUC




CHUCTCMbI HCPABCHCTB HaA YHCI0BOH HpHMOﬁ, 3alMUCbIBATh PCIICHUC C

IIOMOIIBbIO CHMBOJIOB

2.7

Hcnonws3oBaTh HCPAaBCHCTBA MMPHU PCIICHUHN PA3JIMIHBIX 3a/1a4

DyHKIUU

3.1

PacnozHaBath ~ (yHKOMHM  HM3ydYeHHBIX  BHIOB.  [loka3bBaTh
CXEMaTHYECKH pACIIOJIOKEHHE Ha KOOPAWHATHOW IUIOCKOCTH
rpa¢pukoB QyHkumi Bunma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBUCHMOCTH OT 3HAUCHUH KOA((PHUIMEHTOB, ONMUCHIBATH CBOWCTBA

byHKIMA

3.2

[Toka3piBaTh CXEMAaTHUYECKH pACIOIOXKEHHE Ha KOOPAUHATHOM
MJIOCKOCTH TpadukoB GyHKIMK Buma y = VX, y = |X| ¥ ONMUCHIBaTh

cBoMcCTBa (PYHKITUI

33

Ctpouth W u300paxaTh CXEMaTUYECKU TpauKu KBaJAPATUIHBIX
(GyHKIMA, ONMUCHIBATH CBOMCTBAa KBAAPATUYHBIX (DYHKIUH 1O HX

rpadgukam

34

Pacno3naBaTh KBajpaTuuHylo (yHKIUIO 10 (opMylie, MPUBOAUTH
IpUMephl KBaJIpaTUYHBIX (YHKIHMH U3 peadbHOW >KU3HH, (U3HKH,

T€OMETPUHU

ApudmeTrnueckasi U reoMeTpUUecKas MPorpeccun

4.1

Pacno3naBate apu(METHUYECKYI0 U TEOMETPUYECKYIO IPOTPECcCUH

MIPHU pa3HBIX CIIOCO0AxX 3aJaHus

4.2

BEINomHATE BBIYUCIEHUS C HCIOJBL30BAaHUEM (I)OpMyJI n-ro 4JjicHa
apupMETUIECKON B TEOMETPUIECKOM MPOTPECCHil, CyMMBI TIEPBBIX N

YHJICHOB

4.3

I/I306pa)KaTb YJICHBI IIOCJICA0OBATCIbHOCTH TOYKaMH Ha

KOOPAMHATHOU IJIOCKOCTH

44

Pemiate 3a1auu, CBA3aHHBIE C YUCIOBBIMU MOCIEI0BATEILHOCTSIMU, B
TOM 4YHWCJI€ 33Jayd U3 peaIbHON KHU3HU (C HCIOIb30BAaHUEM

KaJIbKYJIATOpa, IU(PPOBBIX TEXHOIOTHH)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsiemMblil 3JIeMEHT COePKAHUA
1 Yucna v BBIYUCTICHUS
JIpo6u OOBIKHOBEHHBIE W JIECATUYHBIC, TIEPEXO OT OJHON (POPMBI 3amucu
1.1 apoGeit k npyroif. IloHsATHE palMOHANBHOTO YMCia, 3aIHCh, CPAaBHEHHE,
YHOPSAIOYMBAaHUE PALMOHATBHBIX YHCET
15 Apudmerndeckue qeiCTBUS C palliOHATBHBIMU YHCIIaMU. Penienne 3aaq u3
' peasIbHOM MPAKTUKK HA YacTH, Ha IPOOHU
13 CreneHb C HATypalbHBIM IOKAa3aTeJeM: OMpEIeIeHHe, MpeoOpazoBaHue
' BBIPQKEHUI Ha OCHOBE OMPE/IENICHNUS, 3aMUCh OOIBIINX YHCE
L4 [IporeHTsI, 3aMuch MPOLIEHTOB B BUAE IPOOU U JAPoOU B BUJE MPOICHTOB.
' Tpu ocHOBHBIE 337]aU Ha MPOLIEHTHI, PELICHUE 3314 U3 pEaIbHOM MTPaKTUKU
Ls [IpumeHeHne MNpPU3HAKOB JETUMOCTH, pa3JIOKEHHE Ha MHOXUTEIU
' HATypaIbHBIX YUCEI
L6 PeanpHbple  3aBUCMMOCTH, B TOM 4YHCie TpsMas W oOpaTHas
' MPOMOPLHUOHATIBHOCTH
2 AnreOpandeckue BoIpaKEHUS
-1 [TepemenHbIE, UUCIIOBOE 3HAYEHUE BBIPAKEHUS ¢ IEpEMEHHOM. JlomycTuMbIe
' 3HAUYEHMS IEPEMEHHBIX
55 [IpencraBienre 3aBUCUMOCTH MEXIy BEJIUYUHAMH B BUAE (POPMYJIBL
' Beruncnenus o hpopmynam
)3 [IpeoOpa3oBanue OYKBEHHBIX BBIPQKECHUH, TOXAECTBEHHO paBHbBIC
' BBIPAXKEHUS
2.4 CBoiicTBa CTENEHH C HATYPAJIbHBIM MOKa3aTeIeM
5 s Opnownensl 1 MHOTOWIeHbl. CTeneHs MHOrOwIeHa. CloXeHne, BHIYUTaHuUE,
' YMHOXEHHUE MHOTOYJICHOB
@opMynbl  COKPAUIEHHOTO YMHOXKEHHS: KBaApaT CyMMbl UM KBajpar
2.6 pazHoctu. dopmyna pa3HOCTH KBaapaToB. PaziokeHWe MHOTOYJIECHOB Ha
MHOXHUTEIN




3 VYpaBHeHus
31 VYpaBHeHHe, KOpPEHb YpaBHEHHs, IpaBHia NpeoOpa3oBaHUs ypaBHEHHS,
' PAaBHOCUJIBHOCTb YPaBHEHMI
32 JluHeitHoe ypaBHEHHE C OJHOW MEPEMEHHOW, YMCIO KOpPHEW JIMHEHHOTO
. YPaBHEHUs, PEILICHNE JINHEWHBIX YPAaBHEHUU
13 CocraBiieHne ypaBHEHUH 10 yCIOBUIO 33a4l. Perenre TeKCTOBBIX 3a7a4 ¢
' MOMOUIBIO YPABHEHHI
3.4 JIuneliHoe ypaBHEHHE C IBYMs IEPEMEHHBIMHU U €r0 Tpaduk
Cucrema JByX JIMHEHHBIX ypaBHEHUH C JABYMs IEpeMEHHbIMU. PemieHue
3.5 CHUCTEM YpPaBHEHHH CIIOCOOOM MOICTaHOBKH. [IpuMephI pereHus: TEKCTOBBIX
3a/1a4 C IIOMOLIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpadpuku. OyHKIHHA
4.1 KoopaunaTa Touku Ha npsiMoit
42 Uucnosble IpoMEXKyTKH. PaccTosiHue MeXy AByMSI TOUKAMHA KOOPAUHATHON
' psAMOI
T [IpssmoyronpHas cuctema koopauHaT, ocu Ox u Oy. AGciucca U opauHATA
' TOYKHM Ha KOOPJAUHATHOM INIOCKOCTH
44 [Tpumeps! rpadukos, 3agaHHbBIX (hopmyiamu. UteHne rpadMKoB peambHbBIX
' 3aBUCUMOCTEN
4.5 [Tonsarue Gpyukuun. I'padux Gpynkuuu. CroiicTBa QyHKIHIA
4.6 Jluneiinas Gyukuus, e€ rpaduk. ['padux pynkunu y = [x|
47 I'paduueckoe pemieHHE JIHMHEWHBIX YPAaBHEHUH M CHUCTEM JIMHEWHBIX
' YpaBHEHUU
8 KUIACC
Kon IIpoBepsiemMblil 3JIeMEHT COAePKAHUA
1 Uucna v BBIYUCICHUS
. Ksagparuelii kopeHb u3 uucna. [loHstue o0 WppamMOHATLHOM YHCIE.
' JlecaTUUHBIE TPUOIMKESHUST UPPALMOHATIBHBIX YHCEI
CpoiicTBa apupMeTHYeCKMX KBAJpPATHBIX KOPHEH W HX IpHMEHEHHE K
1.2 peoOpa3oBaHUIO YUCIIOBBIX BBIPAKCHU I u BBIYMCIICHUSIM.
JleicTBUTENbHBIE YUCTA




1.3

Crenens ¢ 1enbpIM [oKaszareneM U e€ cBoiictsa. CTaHgapTHas 3alluch 4ucia

2 AnrebpanuecKue BHIPAKCHHS

51 KBazmpaTHblii TpEXuieH, pa3JIoKEHHE KBAaJpPaTHOIO TpPEXWIEHA Ha
' MHOHUTEIN

2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO are0panveckoi 1poou

2.3 CrnoxxeHue, BRIYMTAaHUE, YMHOKECHHE, JISTICHUE allreOpandecKux apooei

24 ParmonanbHble BEIpakeHUS U UX TpeoOpa3oBaHue
3 VYpaBHEHMSI U HEPABEHCTBA

11 KBagpatHoe ypaBHeHHe, (opMmysa KOpHEH KBaapaTHOIO YpPaBHEHUS.
' Teopema Buera

3.2 Pemenue ypaBHeHUH, CBOIAIINUXCS K TUHEUHBIM M KBaJAPATHBIM

33 [Ipocreitmme npoOHO-pallMOHATIBLHBIC YPaBHEHUS

I'paduueckas uHTEpHIpeTalUs YpaBHEHUH ¢ ABYMS IEPEMEHHBIMU U CUCTEM
34 JIMHEWHBIX YPAaBHEHUM C ABYMs IIepeMEHHBbIMU. [IpuMmepsl perieHus cucreM
HEJIMHEWHBIX YPAaBHEHUH C IByMS IIEPEMEHHBIMU

3.5 Pemienue TeKCTOBBIX 3a7au anre0pandeckuM crocoOoM

3.6 UYucnoBble HEPABEHCTBA U UX CBOMCTBA

3.7 HepaBeHCTBO ¢ 01HOI NTepeMEHHOMN

3.8 PaBHOCMIIBHOCTH HEPABEHCTB

3.9 JIuneiiHble HEpaBEHCTBA C OJJHOW NTEPEMEHHON

3.10 CucreMbl TMHEUHBIX HEPABEHCTB C OJJTHOM MEPEMEHHON
4 OyHKIMU

al [Tonstue Qynkmuu. OO6MacTh ONpeneNeHUs W MHOXKECTBO 3HaYeHUUN
' ¢ynkuuu. CriocoOsl 3ajaHus QyHKIUN

4.2 I'padux ¢pynkunu. Urenue cBocTB GyHKIMU N0 €€ rpaduKy

43 [Tpumeps! rpadukoB GYHKIUH, OTPAXKAIONINX PEATbHbIE TPOIECCHI

14 @OyHKIUY, OINUCHIBAIOLINE NPAMYI0 MU OOpaTHYIO MPONOPLUOHAIbHbIC
' 3aBUCUMOCTH, UX TpapuKu

4.5 OyHKUIMU y =x% y = x7

4.6 Oynkun y = [x, y = |x|

4.7 I'paduueckoe pelieHre ypaBHEHUN U CUCTEM ypaBHEHHUN




9 KIIACC

Kon IIpoBepsieMblii 3JIEeMEHT COACPKAHUS
1 Uucna u BBIYUCTIECHUS
. ParionanbHble yKcia, MppaloHalIbHbIE 4YKCIA, KOHEYHbIE M OECKOHEUHbIE
' JECTUYHBIE POOH
MHOXECTBO  IEUCTBUTENIBHBIX  YHUCEJ, JICMCTBUTENIBHBIE 4YHCIA  Kak
15 OecKOHEUYHbIe JeCATHYHbIEe JpoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBHE
. MEXIY MHOXECTBOM JECHCTBUTEIBHBIX YHUCEI M KOOPAUHATHOM IIPSIMOM.
CpaBHeHME AEHCTBUTEIBHBIX YHCEI
1.3 Apudmerndeckue ASHUCTBUSA C ACHCTBUTEILHBIMU YHCIIAMA
W3mepenus, npubanxeHust, olieHKH. Pa3mepbl 00bEKTOB OKPYKaIOIero Mupa,
14 JUTUTETTLHOCTh TPOIIECCOB B OKpY»KaroieM mupe. [IpubmmkéHHoe 3HaueHUE
' BEJIMYMHBI, TOYHOCTH mpuoOkeHus. Oxpyrienue uncen. [Ipukuaka u oreHka
Pe3yJIbTaTOB BBIYMCIICHUN
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 YpaBHEHUSI C OJTHOW MEPEMEHHON
2.2 JIuneitHoe ypaBHeHue. Pemenue ypaBHeHUH, CBOIAIINUXCS K TUHEUHBIM
2.3 KBanpaTHoe ypaBHeHue. PelieHre ypaBHEHUM, CBOASIIMXCS K KBaAPATHBIM
Y bukBagpatHoe ypaBHeHue. Ilpumepsl pelieHus ypaBHEHUH TpeThed U
. YETBEPTOU CTEIICHEW Pa3JIOKEHUEM HA MHOKUTEIIN
2.5 Pemenne npoOHO-paliMOHaIBHBIX YPaBHEHUN
2.6 CucreMbl ypaBHEHU I
2.7 YpaBHEHHE ¢ IBYMs TTIEPEMEHHBIMU U €T0 Tpaduk
2.8 Pemenue cucrem AByX JIMHEHHBIX YPAaBHEHUM C IBYMS IEPEMEHHBIMU
29 Pemenue cucteM nByX ypaBHEHUH, OJHO M3 KOTOPBIX JIMHEWHOE, a IPYyroe —
. BTOPOU CTEIIECHU
2.10 ['padpraeckast mHTEpHpETALNS CHCTEMBI YPAaBHEHUH C ABYMS TIEPEMECHHBIMH
2.11 Pemienne TeKCTOBBIX 337124 alreOpandeckuM CriocoO0omM
2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemienne nuHEMHBIX HEPABEHCTB C OJJHOM MEPEMEHHON
2.14 Pemenue cucrem TMHEWHBIX HEPABEHCTB C OJHON MEPEMEHHOMN
2.15 KBanpaTHbie HepaBeHCTBa




I'padmueckas wHTEpHpeTayisi HEPABEHCTB U CHUCTEM HEPABEHCTB C IBYMS

2.16
NEPEMEHHBIMU

3 DyHKIUU

31 KBagparnunas ¢ynknus, e€ rpaduk u cBoiictBa. [lapabosa, KooOpauHATHI
. BEPIINHBI TapadoiIbl, 0OCb CAMMETPUHU TapadoIIbI

3.2 I'paduku pynkuunit y=kx, y=kx+b 1 ux cBoiicTsa

33 I'paduku pynkuunit y=~k/x, y = x° 1 uX cBOWCTBA

3.4 I'paduku GyHKIMI , 1 UX CBOMCTBA
4 YucnoBbIe IOCIEN0BATEILHOCTH

il Ornpezenenne u CocoObl 3ajaHusT YUCIIOBBIX MTOCIICIOBATEILHOCTEH. 3aanne
' NOCJIEI0BATEIbHOCTH PEKYPPEHTHOM (hopMyItoii u popmynoit n-ro dieHa

4o Apudmernueckass nporpeccus. PopMynbl 7-TO WieHa apu(MeTHUECKOH
' IIPOTrPECCUH, CYMMBI IIEPBBIX 7 YJICHOB

T I'eomerpuueckas mnporpeccus. DopMynbl n-TO WI€HA TIE€OMETPUYECKON
' MPOTPECCUU, CYMMBbI IEPBBIX 71 YJICHOB

44 N300pakeHre 4YICHOB apu(PMETHYECKOWM W TEOMETPHUUYECKON MpOrpeccuit
' TOYKAMU Ha KOOPAMHATHOW IJIIOCKOCTU. JIMHENHBIN U 9KCIOHEHIMAIIBHBIN POCT

4.5 C1okHbIE POLIEHTHI




IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA3OBAHUSI

Kon
NpoBepPsIeMoOro
TpeOOBaHMS

IIpoBepsiembie TPeOOBAHUSA K MPeEAMETHBIM pe3yJbTaTaM
OCBOCHMS OCHOBHON 00pa30BaTe/IbHON MPOIrPaMMbl OCHOBHOIO
o0u1ero oopazoBanusi Ha ocHoBe PI'OC

YMeHue omnepupoBaTh MNOHSTUSAMH: MHOXECTBO, IOJIMHOKECTBO,
olepanuy HaJ MHO)XECTBaMHU; YMEHHUE ONEpUPOBATh IOHSTHUIMH:
rpad, cBs3HBIN Tpad, NepeBO, UK, MPUMEHITh UX MPU PEUICHUH
3aJa4; yMEHHE UCHOJb30BaTh Trpaduyeckoe TMpeACTaBICHUE
MHO’KECTB JUIsl ONHKCAHUSl peallbHbIX IPOILIECCOB U SBJICHUH, HpU

peIIeHUH 3a/1a4 U3 APYTUX Y4eOHBIX MPEIMETOB

YMeHue onepupoBaTh NOHATUAMU: ONPEACIICHUE, aKCUOMa, TEOpeMa,
JI0Ka3aTelIbCTBO; YMEHHUE pPAaclo3HaBaTb MCTUHHBIE U JIOXKHBIC
BBICKA3bIBAaHUs, NPUBOIUTH NPUMEPHI U KOHTPIIPUMEPBI, CTPOUTH

BBICKA3bIBAHUA U OTPULIAHUA BBICKA3bIBaHUU

YMeHHe OonepupoBaTh MOHATUAMU: HATYPAIBHOE YUCIIO, IIPOCTOE U
COCTaBHOE 4YHCJIO, JAEIUMOCTb HAaTypPAJIbHBIX YHUCEIN, IPU3HAKH
JeTUMOCTH, IeJI0Oe YHUCIIO0, MOIYJb YMCIa, OOBIKHOBEHHAs JIpoOb U
JecATUYHas 1po0b, CTAHJAPTHBIN BUJ YKCIIA, PALlMOHATIBHOE YHCIIO,
UppalMOHATIbHOE YHCIIO, apu(PMETHUYEeCKUH KBaJpaTHBIH KOPEHBD;
YMEHHME BBINOJHATH JCHCTBHS € UYWCIAMH, CpPaBHUBaTbh H
yIOpAI0YMBATh YHCIIA, IPEACTABIATH YHUCIA HAa KOOPAWMHATHOU
IPSIMOH, OKPYIVIATH YHWCIIA; YMEHHE ICNIaTh NMPUKUIKY U OLICHKY

pe3yJibTaTa BIYUCIECHUN

YMeHue onepupoBaTh MOHATUSMU: CTEIIEHb C LIEIBIM IOKa3aTeNeM,
apu(pMETHIECKII KBaJPaTHBI KOPEHb, MHOTOWICH, areOpandecKast
IpoOb, TOXIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOW CTENeHHU
OoJibIlle €TUHMIBI; YMEHHE BBIIOJHATH pacdEThl MO (GOpMyIam,
npeoOpa3oBaHusl ILEJbIX, JAPOOHO-PAIMOHANBHBIX BBIPAKEHUH U
BBIPDAKXCHUI C KOPHIMH, Pa3I0KeHHEe MHOTOWICHA HA MHOXKUTEIIH, B
TOM 4YHCIE C HCIOJB30BaHHEM (OpMyN DPAa3HOCTH KBaJApaToB M

KBaJipaTa CyMMbI U Pa3HOCTH




YMeHue oneprupoBaTh MOHATUSAMU: YUCIOBOE PABEHCTBO, YPABHEHUE
C OJHOM TEPEMEHHOW, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
NEPEMEHHOI; YMEHHUE pelllaTh JUHENHBIE U KBaJIpaTHbIE YPaBHEHHUS,
JIpOOHO-pAllMOHATIBHBIE YPABHEHUS C OJHOW NMEPEMEHHOH, CUCTEMBbI
JBYX JIMHEHHBIX YPABHEHUN, IMHEUHBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JApOOHO-pallMOHAIbHbIE HEPABEHCTBA C OAHOMN
NIEPEMEHHOI, B TOM YHMCJIE IPU PELIEHUH 3ajjad U3 IPYI'UX IPEAMETOB
U TPAaKTUYECKUX 3aJad; YMEHHE MHCIIOIb30BaTh KOOPAUHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IJIOCKOCTH JJISi M300pakKeHUsl perieHuit

yYpaBHEHUM, HEPABEHCTB U CHUCTEM

YMeHue onepupoBaTh MOHATUSAME: QYHKIHS, Tpaduk QyHKINH, HYJIHA
byHKIUH, OPOMEXYTKH  3HAKOMOCTOSIHCTBA, IPOMEXYTKH
BO3pacTaHus, yObIBaHWs, HaWOOJbIIee M HAWMEHbINEE 3HAUYCHUS
byHKIUY; yMEHHE OTIepUpPOBAThH MOHSTUSIMH: npsimast
POTIOPIIMOHATILHOCTb, JINHEHHAST QYHKIINS, KBaIpaTUIHAsT PYHKIIHS,
oOpaTHasi TMPOMOPIUOHAIBHOCTh, Mapabonia, rumepoosa; ymeHue
ctpouth rpaduku  QYHKIHUHA, HWCIONB30BaTh TrpaduKu s
OTIpeNieNIeHUs] CBOMCTB IPOLIECCOB U 3aBHUCUMOCTEH, IJI PEIICHHS
3a7a4 U3 JPYyruX Y4eOHBIX MPEIMETOB U PEabHOM KU3HU; YMCHUE

BBIpa)KaTh (POPMYJIaMHU 3aBUCHMOCTH MEX/y BETUUYMHAMU

YMenue OIIepupOBATH MOHATHSIMHU: I10CJIE0BATENBHOCTD,
apumernyeckas U TEOMETpUYECKas MPOrPecCUuu; yMEHHE
UCIIOJIb30BaTh CBOMCTBA MOCIIEOBATEILHOCTEH, (hOPMYJIIBI CYMMBI U
oOmiero ujeHa mpy pelIeHuH 3a/ay, B TOM YHKCIE 337a4 U3 JPYTUX

y4eOHBIX MPEIMETOB U PEATHLHOM KU3HU

YMeHue pemarh 3aaud pa3HbIX TUIOB (B TOM YHCJIE Ha MPOIEHTHI,
JOJM W 4YacTH, JBW)KEHUE, PaboTy, IIEHy TOBApOB M CTOMMOCTh
MOKYTIOK U YCIIYT, HaJIOTH, 3a/1a4¥ U3 00JIaCTH YIIPABIICHUS JIUYHBIMU
U CeMEWHbIMM (UHAHCAMM); YMEHHE COCTaBISTh BBIPAXKEHUS,
YpPaBHEHUs, HEPABEHCTBA M CHCTEMBl II0 YCJIOBHUIO 3aJayH,
UCCIIEIOBATh MOJTYYECHHOE PEIICHNE U OLEHUBATD MPaBAOIOJO0OHOCTD

MOJTyYEHHBIX Pe3yJIbTaTOB

YMeHue onepupoBaTh NOHATUAMU: (PUTYpa, TOUKA, OTPE3OK, Mpsmas,
ayd, JIOMaHa, yros, MHOT'OYT'OJIbHUK, TPEYTOJIbHUK,

paBHOOEAPECHHBIN u PaBHOCTOPOHHHMIA TPEYTrOJIbHUKH,




OPSMOYTOJIBHBIM TpPEyrojJbHUK, MenuaHa, OUCCeKTpuca M BBICOTA
TPEYrojbHUKA,  YETHIPEXYTONbHUK,  MapajjiesiorpamM,  pomo,
OpSIMOYTOJIBHUK, — KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C TIPOCTPAHCTBEHHBIMU (QUTypaMu;
YMEHME pellaTh 3a/aud, B TOM YUCIIE U3 NOBCEIHEBHOMN XKM3HU, HA
HAaXO0KJI€HNE N'€OMETPUUECKUX BEIUYHMH C IPUMEHEHUEM N3YYEHHBIX

CBOWCTB Quryp u paktoB

10

YMeHue onepupoBaTh MOHATHAMH: PAaBEHCTBO (DUTYp, paBEHCTBO
TPEYTOJILHUKOB; MapaJlIeIbHOCTh U MEPICHANKYISIPHOCTD MPSIMBIX,
Yrojl MeXAy NpsMBIMH, HEPICHAUKYIAP, HAKIOHHAs, IIPOCKLHS,
nogobue  uryp, TOMOOHBIE  TPEYTOJIBHUKH,  CHMMETPHS
OTHOCHUTEJIBHO TOYKU U IPSIMOW; yMEHHE pacllO3HaBaTh PaBEHCTBO,
CHMMETpUIO M TojoOue buryp,  mapauIeNbHOCTh |

NEPIEHAUKYIISIPHOCTD MIPSIMBIX B OKPYKAIOLIEM MUPE

11

YMeHue omnepupoBaTh MOHATHSAMM: JJIWHA, PAacCTOSHHUE, YTOJ
(BeniMuMHA yTia, CHHYC U KOCHHYC yIjla TPeyrojbHHUKA), TUIOIIA/b;
YMEHHUE OILICHUBAThH Pa3Mephl IPEIMETOB U O0BEKTOB B OKPYKAIOIIEM
MHUpPE; YMEHHE TMPUMEHATh (OpMysbl MepUMeTpa U IJIOLAAN
MHOT'OYTOJIBHUKOB, JUIMHBI OKPY>KHOCTH M TUIOIIAAN Kpyra, oobema
NPSIMOYTOJIBHOTO MapajuieJenuIle]a; YMEHUE NIPUMEHATh MPU3HAKU
PaBEHCTBA TPEYTOJILHUKOB, TEOPEMY O CyMME YIJIOB TPEYIOJIbHUKA,
teopemy [ludaropa, TpuroHomerpuyeckue COOTHOIICHUS IS

BbIYUCICHUA OJIHH, paCCTO}IHI/II\/'I, HHOHlaﬂeﬁ

12

YMmenue wu3o0paxarb IUIOCKHEe GUIypel M UX KOMOWHAIMWH,
IPOCTPAaHCTBEHHbIE (HUTYPHl OT PYKH, C THOMOLIBIO YEPTEKHBIX
MHCTPYMEHTOB ¥ 3JEKTPOHHBIX CPEACTB 10 TEKCTOBOMY HWIIH

CUMBOJIbHOMY OITMCAaHUIO

13

YMeHue omnepupoBaTh MOHATHUSMHU: MNPSMOYTOJIbHAasE —CHUCTEMa
KOOpJMHAT, KOOPJAWHAThl TOYKH, BEKTOpP, CyMMa BEKTOpPOB,
MpPOU3BEJICHHE BEKTOpa Ha YHUCIO, CKAISPHOE MPOU3BEICHUE
BEKTOPOB; YMEHHE HCIOIb30BaTh BEKTOPbl M KOOPIWHATHI IS
MPEACTABJICHUS JAHHBIX W PEIICHMS 3a]a4, B TOM YUCIE U3 JAPYTUX

y4eOHBIX MPEIMETOB U PEATbHOM KU3HU

14

YMeHue omnepupoBaTh TMOHATUSMU: CTOJIOUKOBBIE U KpPYTrOBbIE

qUarpamMMmbl, TaONWIBI, CpenHee apudMeTHYecKoe, MeauaHa,




HauOoJIbIlIee U HaUMEHBIIIee 3HAYCHUS, pa3Max YHCIOBOro Habopa;
YMEHHE W3BJCKaTh, HMHTEPIPETHPOBATE M  IMPEOOpPA30BBIBATH
uH(pOpMaIIMIO0, TPEICTABICHHYI0 B TaOMWIaX W Ha Jauarpammax,
OTPaKAIONIYI0 CBOHCTBA M XapaKTEPUCTUKU PEATHHBIX MPOILECCOB H
SIBJICHUW; yMEHHE paclo3HaBaTh W3MCHUWBHIC BEIWYUHBI B

OKpY’KarolieM MUpe

15

YMeHne omnepupoBaTh MOHATHUSMU: CIYYaHHBIM OMBIT (CITyYaiHBINA
HKCIIEPUMEHT), JJIEMEHTApHOE COOBITHE (JIEMEHTApHBIM HCXON)
CIIy4aifHOTO OIBITa, CIy4ailHOe COOBITHE, BEPOSTHOCTb COOBITHUS;
YMEHHE HaXOJUTh BEPOSITHOCTU CIy4YalHBIX COOBITHI B ONBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITUSIMU; YMEHHE pelIaTh
3aJa4d METOJIOM OpPraHHW30BaHHOTO Tepedopa U ¢ UCIOIb30BAHUEM
IpaBUJia YMHOXKEHHUS; YMEHHE OLIEHHWBATh BEPOSITHOCTU pealbHbBIX
COOBITHH U SIBICHUH, TOHUMAThH POJIb MPAKTUYECKU JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKpPYXAlOIIeM MHpPE MU B JKU3HU;
3HAKOMCTBO C TIOHSATHEM HE3aBHUCHMBIX COOBITHIA; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YMCE U €T POJIBIO B MACCOBBIX ABJICHUAX

16

YMeHne BbIOMpATh MOIXOANIANA M3yYCHHBIH METOH JJIS PEIICHUS
3a/1a4d, TPUBOJAUTH MPUMEPHl MATEMATUUECKUX 3aKOHOMEPHOCTEN B
MIPUPOJIE W KU3HH, PACTIO3HABATH MPOSBICHUE 3aKOHOB MaTEMAaTHKHU
B HCKYCCTBE, OIKCHIBATH OT/AEJIbHBIC BBIJAIOIINECS PE3YIbTAaThI,
MOJIyYEHHBIC B XOJI€ Pa3BUTHS MAaTEeMAaTHKU KaK HAayKW, TPUBOJUTH
OpUMEpbl  MaTeMaTUYECKUX OTKPBITMM W  HX aBTOPOB B

OTEYECTBEHHON U BCEMUPHON UCTOPUU




IHHEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA

OI'D 11O MATEMATHKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1 Ywucnna v BEIYUCICHUS

1.1 Harypanbnbie u nenbie yncna. [Ipu3Haku AeIMMOCTH LETbIX YHCEeI

1 OOBIKHOBEHHBIE M JECATHYHBIC JAPOOHM, TIPOLECHTHI, OECKOHEUHBIE
. MIePUOINYECKHE TpOoOH

13 PanmonaneHbie uyucia. ApudMeTndecKkue omeparuu ¢ parruoHATbHBIMU
' YHCIaMU

14 JleiicTBuTENnbHBIC YKCca. Apu(METHIECKUE ONIEPAINH C ICHCTBUTETHHBIMU
' YHCIaMU

Ls [TpubnmkEHHBIC BBIUMCICHHUS, TIPAaBUIa OKPYTJICHUS, IPUKUIKA U OIICHKA
' pe3yabTaTa BEIYUCICHUM
2 AnrebpanuecKue BHIPAKCHHS

2.1 BykBeHHbIe BbIpakeHUs (BBIPAKCHUS C TIEPEMEHHBIMH )

55 Crenensb ¢ nensiM mokazareiaeM. CTeneHb ¢ paloOHATBHBIM TTOKA3aTeleM.
. CpoiicTBa cTEICHU

2.3 MHoro4JjeHbl

24 Anrebpanueckas 1poob

)5 ApudmMernueckuii  KOpeHb  HaTypaJibHOW  cremeHu. JIeWcTBuUsS ¢
' apu(pMeTHIECKUMU KOPHSIMH HATypaTbHOU CTCTICHH
3 VYpaBHEHUS 1 HEPABEHCTBA

31 [enble 1 npoOHO-panrioHaNbHBIE ypaBHEHUSI. CUCTEMBI U COBOKYITHOCTH
' YpaBHEHUI

35 [enbie u poOHO-parMoHanbHbIe HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTH
' HEPaBEHCTB

33 Pemrenne TekcTOBBIX 3a7a4
4 YucaoBbIe IOCIEN0BATEILHOCTHU

4.1 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHUs OCIEA0BATEILHOCTEH




Apudmerndeckas M reoMmeTpuyeckas mnporpeccuu. dopmyia CI0XKHBIX

4.2
IIPOLIEHTOB
5 OyHKIHUH
Oynknusa, crnocoObl 3amanus (GyHkiuu. [paduk dyakmum. OO6nacTh
onpeAeNieHuss W MHOXecTBO 3HaueHuil ¢yHkuuu. Hymu ¢dyskuumm.
5.1. [TpomMexyTKH 3HAKOMOCTOSIHCTBA. [IpOMEXyTKH MOHOTOHHOCTH (DYHKIIWH.
MakcumymMbl ¥ MUHUMYMBI (QyHKIMHA. HawmOonpliee W HauMeHbIee
3HaueHUE PYHKIMH Ha IPOMEXKYTKE
6 KoopauHnaTs! Ha IpsAMOiL U IIJIIOCKOCTH
6.1 KoopaunatHas npsimas
6.2 JlekapTOBBI KOOPIMHATHI HAa TIJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypsl 1 UX CBOICTBa
7.2 TpeyroqbHUK
7.3 MHOroyrojabsHuKu
7.4 OKpY>XKHOCTb U KpyT
7.5 N3MepeHnne reoMeTprui4ecKuX BETUINH
7.6 BekTops! Ha IIIOCKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnuncarenpHas CTaTUCTHKA
8.2 BepositTHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'pads




