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Pa0ouas mporpamMmma no MmaremMartuke B 7-9 Kiaccax

[TosicHuTeNbHAA 3aMKCKa
Y4eOHbIi Kypc MOCTpOeH Ha OCHOBe DeiepalibHOT0 TOCYJapCTBEHHOTO 00Pa30BaTeILHOTO CTaHAAPTA C
yueroMm KoHuenuuu MmaTeMaTuyeckoro o0pa3oBaHus U OpUEHTHPOBAH HAa TPeOOBaHUS K pe3yIbTaTaM
oOpa3zoBanusi, cogepxkamumcs B [IpumepHoii OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMe OCHOBHOTO O0IIIEro
oOpa3zoBaHus. B HEM TakKe YUUTHIBAIOTCSA JOMUHUPYIOIINE UIECU U TIOJIOKEHUS IPOrpaMMBbl Pa3BUTHUS U
(hopMUPOBaHUS YHUBEPCATHHBIX YICOHBIX ACHCTBHIA JUIsi OCHOBHOTO O0IIET0 00pa30BaHusl, KOTOPHIC
o0ecrneunBaOT POPMUPOBAHUE POCCUICKON IPakTaHCKON UACHTUYHOCTH, KOMMYHHUKAaTUBHBIX Ka4eCTB
JUYHOCTH U CITIOCOOCTBYIOT (DOPMHUPOBAHUIO KITFOYEBON KOMIETCHIIMH — YMEHHS YIUTHCSL.
Pabouas nporpamMma cocrapieHna B pamkax Y MK nmo Maremaruke 5-9 knaccel (aBTopsl: A.I.Mep3msik,
B.B.ITonouckuii, M.C. fxup. - uznarensckoro neHTpa «Berrana-I'pad») u YMK no I'eomerpun 7-9
kiaccol (aBTopsl: JI.C. AtanacsH, B.®. byry3os, C.b. Kanomues u np. — M.: [Ipocsemenne, 2018).

Kypc maTematuku 5-6 kiaaccoB siBisieTcst GyHAAMEHTOM JIJII MaTeMaTUYECKOr0 00pa30BaHUs U PA3BUTHUS
IIKOJILHUKOB, JOMUHUPYIOMIEH (PYHKIMEH TP €ro U3YYCHUH B TOM BO3PACTE SIBIISICTCS HHTEIUICKTYaIbHOE
pa3Butue yuyamuxcs. Kypc moctpoeH Ha B3BELIECHHOM COOTHOILIEHUH HOBBIX U paHee 4 yCBOGHHBIX 3HAHUH,
00s13aTeTHHBIX U IOTIOJTHATEIBHBIX TEM ISl U3YYCHHS, 2 TAKXKE YIUTHIBACT BO3PACTHBIC U WHIUBUAYATbHBIC
0COOCHHOCTH YCBOCHHUSI 3HAHUM YUaITIMHUCS.

Kypc anre6psr 7-9 ximaccoB sBisieTcss 6a30BBIM TSI MATEMAaTHIECKOTO 00pa30BaHUS U PA3BUTHS
IIKOJILHUKOB. AjreOpandeckue 3HaHUS ¥ YMEHHsI HEOOXOAUMBI JIJIs1 U3y4eHUsl TeOMEeTpuu B 7-9 Kiaccax,
anreOpel 1 MaTemMarrueckoro ananmsa B 10-11 kmaccax, a Takyke U3ydeHUsI CMEKHBIX TUCITUTUINH.
[IpakTuueckasi 3HAUUMOCTbH IIKOJIBHOTO Kypca T€OMETPpUH 7-9 KITaCCOB COCTOUT B TOM, UTO MPEAMETOM €T0
W3YYCHHUS SBIISIOTCS MPOCTPAHCTBEHHBIE (POPMBI M KOJIMUECTBECHHBIC OTHOIIICHUS PEATbHOTO

MHpa, OIIMCAHHBIC MATEMAaTHUYECKUMHU MOJIeTIIMUA. B cOBpeMeHHOM 00111ecTBe MaTeMaTH4ecKas oJAroTOBKa
HeoOXoIMMa KaXI0My YEJIOBEKY, TaK KaKk MaTeMaTHKa MPUCYTCTBYET BO BCeX chepax demoBeUeCcKOn
JNEeITEILHOCTH.

Matremartuka sIBJISICTCS OJTHUM U3 OTIOPHBIX IIKOJIBHBIX MMPEAMETOB. MaTeMaTndecKue 3HaHUS U YMCHHS
HEOOXOIUMBI JUISI U3YUESHHS] CMEKHBIX JUCHUIUINH ((u3nka, reorpadusi, Xumus, tHQopMaTHKa u ap.).
OnHOM M3 OCHOBHBIX IIeJIel N3YUCHUS MATEMATHKH SIBISICTCS PA3BUTHE MBIITUICHUS, TIPEXKC BCETO
dbopMupoBaHue abCTpakTHOTO MbITIeHUs. C TOYKU 3pEHHS BOCIIUTAHUS TBOPUYECKON JTUUHOCTH OCOOECHHO
B2XHO, YTOOBI B CTPYKTYPY MBIIIJICHUS YIAIIUXCS, KPOME alITOPUTMHUECKAX YMEHUH M HABBIKOB, KOTOPHIE
chopMyITUPOBAHBI B CTAHJAPTHBIX MPaBHIIaxX, (OpPMyNIax U alrOPUTMax JACUCTBUM, BOILIN SBPUCTHUECKHE
mpUEMBI Kak 00IIEro, TaK ¥ KOHKPETHOTO XapakTepa. ITH MPUEMBI, B YACTHOCTH, (HOPMHUPYIOTCS TTPU
MOVCKE PEeIIeHHUs 3a/1a4 BBICIINX YPOBHEH CIIOKHOCTH. B mpoliecce n3yueHus MaTeMaTUKH TaKkKe
(dbopMHUPYIOTCS U TaKWE Ka4eCTBA MBIIIJICHUS, KaK CHJIa U THOKOCTh, KOHCTPYKTUBHOCTh M KPUTUIHOCTD.
Jlng agantanuy B COBpeMEHHOM MH(OPMAIIMOHHOM O0IIIECTBE BaXKHBIM (haKTOPOM SBJIsIeTCS (POpMUpPOBAHUE
MaTeMaTU4eCKOT0 CTUJIS MBIIIICHHUSI, BKJIIOYAIOIIETO B c€0s1 MHIYKIIMIO U IETYKIINI0, 00001IeHre 1
KOHKPETH3aIUIO0, aHAIIN3 U CUHTE3, KIacCU(UKAIIMIO U CUCTEMATH3AIINI0, a0CTparupoBaHue U aHAJIOTHIO.
OOyueHre MaTeMaTHKE JaéT BO3MOXKHOCTD IKOJIBHIUKAM HAYIUTHCS INIAHUPOBATH CBOKO JICATEIIHBHOCTD,
KPUTHYECKH OIIEHUBATh €€, IPUHUMATh CAMOCTOSITENIbHBIEC PEIICHHUs, OTCTAaUBATh CBOU B3TJISABI U
yOexaeHHUs.

B mporiecce u3yueHus MaTeMaTUKH MIKOJIBHUKHU y4aTcs U3JIaraTh CBOM MBICIH SICHO M HCUEPIIBIBAIOIIIE,
MPUOOPETAIOT HABBIKK YETKOTO ¥ TPAMOTHOTO BBIITOJIHEHUS MATEMATHUYSCKUX 3aIMCEH, TIPH STOM
UCIOJIb30BaHNE MAaTEMAaTUUYECKOTO SI3bIKA TIO3BOJISIET PA3BUBATh Y YUAIIUXCS TPAMOTHYIO YCTHYIO U
MMUCBMEHHYIO PeYb.

3HAKOMCTBO C HCTOpUEH Pa3BUTHUSI MATEMATHUKH KaK HAYKd (GOPMHUPYET y yUaIIUXCsl IPEICTABICHUS O
MaTeMaTHKe KaK 9acTH 00IIeYeIOBeUSCKON KYJIbTYpPHI.

3HauUNTENbHOE BHUMAHKE B U3JI0)KEHUU TEOPETHUECKOT0 MaTepraia Kypca yAenseTcsl ero MOTHUBAIUH,
PACKpBITUIO CYyTH OCHOBHBIX MOHATHM, uaei, MeTo0oB. O0yueHue nocTpoeHo Ha 6a3e Teopuu
pa3BHUBAOIIETO OOYYECHHUS, YTO JOCTUTACTCS OCOOCHHOCTSIMH H3JI0KESHHS TEOPETUIECKOT0 MaTeprasa u
VIIpOXHESHUSIMHU Ha CPaBHCHHE, aHAIN3, BBIJICIICHUE TJIAaBHOTO, YCTAHOBJICHHE CBS3CH, KiTacCU(UKAIIHIO,
0000menue u cucrtemaruzanuio. Oco00 aKIEHTUPYIOTCS COJEPKATEIBHOE PACKPBITHE MATEMATHYECKUX
MOHSATUHN, TOJIKOBAHUE CYITHOCTH MAaTEMAaTHIYECKUX METOJIOB ¥ 00JIACTH MX MTPUMEHEHUS, IEMOHCTPAIIHS
BO3MOXXHOCTEH MPUMEHEHHS TEOPETUUYSCKUX 3HAHUM JUIS PEIICHHUS 3a1a9 IPUKJIAHOTO XapaKTepa,
HaIrpuMep pelieHrs TeKCTOBBIX 3aJ1a4, ICHEKHBIX U MPOIICHTHBIX Pacu€TOB, YMEHHE MOJIb30BATHCS



KOJIMYeCTBEHHON MH(OpMAIUel, IpeCTaBICHHON B Pa3IMYHbIX (OpMax, yMEHUE YNTATh IpaduKy.
Oco3HaHue 001IeT0, CYIIECTBEHHOTO SIBIISIETCS OCHOBHOM 023011 7151 pelieHus yrpaxHeHu. BaxHo
IIPUBOJIUTH JI€TAIbHBIE TIOSCHEHUS K PEILICHUIO TUIIOBBIX YIPaXXHEHUM. DTUM PACKpHIBAETCS CYyTh METO/IA,
MO/IX0/1a, MpeAJIaraeTcs alrOpUTM WIIM IBPUCTUYECKAS CXeMa PeLleHUs YIIPaXKHEHUH onpeAeéHHOro TUIA.

MecTo Kypca MaTeMaTHKH B Y4eOHOM IJIaHe

B 6a3ucHom yueOHOM (00pa30oBaTEIbHOM) IJIaHE HA U3YYCHUE MATEMATHKU OCHOBHOMW IIKOJIBI OTBEACHO:

- B 6 KJIacce OTBEJICHO 5 4acOB B HEJIEIIO B T€UCHHE rojaa o0yuenus, Bcero 170 ydaca;

- B 7—9 knaccax (anredpa) 3 yueOHBIX Yaca B HEJIENIO B TEUCHHE KaXKI0TO roja ooyuenus, scero 306
9acoB,

- B 7—9 kiaccax (reomerpun) 2 y4eOHBIX Yaca B HEICIIO B TEUCHUE KaXKI0Tro roja ooydenus, scero 204 4.

.JII/I‘lHOCTHLIe, METANIPEAMETHDBIC H IPEAMETHLIC PE3YJAbTAThI 0OCBOCHUSA COACPKAHUA KypcCa
MaTeMaTHKH

W3yueHne MaTeMaTUKH TI0 JaHHOW IIPOTrpaMMe CIIOCOOCTBYET (POPMUPOBAHHIO Y YUALTUXCS INYHOCTHBIX,
METAaINpPeIMETHBIX U MPEIMETHBIX PE3YJIbTaTOB 00yUSHHS, COOTBETCTBYIONIUX TpeboBaHusM DenepanbHOTo
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaH/IapTa OCHOBHOTO O0IIEro 00pa30BaHMUI.

Jluunocmmuuie pezyromamol:

1) BociuTaHue pOCCUNCKOM rpaskJaHCKOW UASHTUYHOCTH: MaTPUOTU3MA, YBakeHUsI K OTeuecTBy,
OCO3HaHUE BKJIAJIa OTEUYECTBEHHBIX YYEHBIX B pa3BUTHE MUPOBOM HAYKH;

2) OTBETCTBEHHOE OTHOIIICHHUE K YUECHHIO, TOTOBHOCTh U CIIOCOOHOCTh 00YUYAIOIIUXCS K CAaMOPa3BUTHIO U
caMo00pa30BaHUIO HA OCHOBE MOTHBAIIMU K 00YYCHHUIO U TIO3HAHMUIO;

3) OCO3HaHHBII BHIOOP ¥ MOCTPOCHKE AATbHEHINCH WHANBUYAILHOW TPAaEKTOPUHU 00pa3oBaHus Ha Oa3e
OPHEHTUPOBKU B MHpE NMpodeccrii u MpoecCHOHANBHBIX MPEANOYTEHHHA C YIETOM YCTOMYNBBIX
M03HABATEIBHBIX HHTEPECOB, a TAK)KE Ha OCHOBE (DOPMUPOBAHUS YBOXKUTEILHOTO OTHOILICHHS K TPYAY,
pa3BUTHE OIIBITA YYACTHs B COLIMAIIEHO 3HAYUMOM TPYIE;

4) yMeHHe KOHTPOJIUPOBATH MPOIIECC U Pe3yabTaT YueOHO U MaTeMaTHUeCKON AeSITeTbHOCTH;

5) KpI/ITI/I‘IHOCTI) MBIIIJICHU S, HHUIIMAaTUBA, HAXOAYUBOCTh, AKTUBHOCTbH HpI/I peHIeHI/II/I MAaTEMAaTHUYCCKUX 3a1a

HanpasJienus lesieBbIe OpHEHTHPBI
BOCIIMTAHUSA
I'paxxnanckoe 3HaroMMNi U TPUHUMAIOLUN CBOIO POCCUMCKYIO MPaKAaHCKYI0 HIEHTUYHOCTH B

MMOJIMKYJIBTYPHOM, MHOT'OHAIUOHAJIbHOM U MHOFOKOH(I)eCCI/IOHaJ'IBHOM pOCCHfICKOM
O6H_ICCTBC, B COBPEMCHHOM MUPOBOM C006H.ICCTBC.

HpOSIBJ'I}IIOH_II/Iﬁ YBAKCHUC, ICHHOCTHOC OTHOILICHUC K I'OCYAapCTBCHHBIM
CHMBOJIaM POCCI/II/I, IMpasgHuKaMm, TpaJuluiaM Hapoaa Poccun.

[ToHnMaromui ¥ TPUHUMAKOIIUA CBOIO CONPUYACTHOCTH MPOIILJIOMY, HACTOSIIEMY
u Oynymemy Hapoaa m Poccun, ThicsiuenieTHe UCTOPUM POCCUICKOM
roCyJapCTBEHHOCTH.

[IposBrnstonuii TOTOBHOCTH K BBIMOJIHEHHUIO 00s13aHHOCTEN rpaxaannHa Poceun,
pean3alny CBOMX IPpa)KIaHCKHUX MPaB U CBOOO/.

OpueHTHPOBaHHBINA HA y4acTHE Ha OCHOBE B3aMMOIIOHUMAHHMS ¥ B3aUMOIIOMOIIIH
B Pa3HOOOpa3HOM COLMATbHO 3HAYNMOUN AESITENFHOCTH, B TOM YHCIIE TYMAHUTAPHOU
(1oO6pOBOITBUECKHE AKIMH, TOMOIIH HYKIAIOIIUMCS U T.I1.).

[Tarpuotnueckoe Co3zHaronmii CBOI0 STHOKYJIBTYPHYIO HJICHTHYHOCTD, JTFOOSIINI CBOM HApOJ, €To
TpaAUIIH, KYJIbTYDY.

[IposiBastominii yBaxxeHue, IEHHOCTHOE OTHOIIIEHHUE K HCTOPUYECKOMY U
KYJIbTYPHOMY HACJIEIUIO CBOETO M IPYyTruX Hapo 0B Poccuu, cumBomam,
Mpa3HuKaM, MaMITHUKAM, TPAAUIUSIM HapOI0B, IPOKMUBAIOIINX B POJHON CTpaHe.




CosHaromuii ce0s maTpuoTOM CBOETo Hapojaa U Hapoja Poccuu B 1ienom, cBoO
00IIEPOCCHICKYIO KYIbTYPHYIO HIEHTHYHOCTb.

[IposBrnstomuii ”HTEpEC K MO3HAHUIO POJIHOTO SI3bIKa, UCTOPUU, KYJIBTYpPhI CBOETO
Hapoza, CBOEro Kpas, Apyrux HapoaoB Poccuu.

3HAIOMUK U yBaXKAIOITUH OOEBBIC TTOJABUTH M TPYAOBBIC JOCTHKEHUS CBOUX
3eMJISIKOB, JKHUTEJIEH CBOETO Kpasi, Hapoaa Poccuu, repoeB 1 3alIUTHUKOB
OreuecTBa B MPOILLJIOM U COBPEMEHHOCTH.

3HaIOMUK U yBaXKAIOITUH JOCTKEeHUS Hamel odmei Poguner — Poccuu B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJOTHSIX.

JyxoBHO-
HPaBCTBEHHOE

3HAIOMIMIA U YBaXKAIOUIUI OCHOBBI JyXOBHO-HPABCTBEHHOMN KYJIBTYpPhI CBOETO
Hapoza, Ipyrux HapoaoB Poccuu.

BI)Ipa)KaIOIIII/If/'I TFOTOBHOCTH OLICHUBATH CBOC ITOBCACHUC U ITOCTYIIKH, IOBECACHUEC U
IOCTYIKH APYTUX JIIOJEHN C MO3ULUHN TPAAULIMOHHBIX POCCUMCKUX JyXOBHO-
HPAaBCTBCHHLIX, COMMOKYJIbTYPHBIX IIGHHOCTefI H HOPM C Y4CTOM OCO3HAHHA
IIOCJIEJICTBUM ITOCTYIIKOB.

OpI/IeHTI/IpOBaHH]EJﬁ Ha TPAAUIIUOHHBIC JYXOBHBIC ICHHOCTHU U MOPAJIbHBIC HOPMBI
HapoaoB POCCI/II/I, pOCCHﬁCKOFO O6IJ_[CCTBa B CUTYyallUsIX HPABCTBECHHOI'O BBI60pa.

CosHaromuii CBOIO cBOOOIY U OTBETCTBEHHOCTH JINYHOCTHU B YCIOBHSIX
WHIUBUIYAJIbHOTO U OOIIIECTBEHHOTO MPOCTPAHCTBA.

[IposiBnsromniA yBaXKe€HUE K CTapIINM, K POCCUHCKUM TPAJIULHOHHBIM CEMENHBIM
LIEHHOCTSIM, MHCTUTYTY Opaka Kak COI03Yy MY)KUMHBI M KEHIUHBI 7151 CO3AaHus
CEMBbH, POXKIAEHUS U BOCIIUTAHUA JIETEN.

[IposiBnsromniA HPAaBCTBEHHBIE U ICTETUYECKUE YYBCTBA K POJTHOMY S3BIKY,
PYCCKOMY SI3BIKY U JINTEpPAType KaK 4acTH JYXOBHOH KyJIbTYphl CBOETO HAPOAA,
pOCCHIfCKOro 00IecTBa, yCTOMUMBBINA HHTEPEC K UTEHUIO.

DCcTEeTUYECKOE

3HaIOH_II/II\/‘1 u YBa)I(aIOH_[I/Iﬁ XYAOKECTBCHHOC TBOPUYCCTBO CBOCTO U APYTHUX
Hapoa0B, MOHHUMAIOIIUI €ro 3Ha4eHUE B KYJIbTYPC.

Co3zHarommit 3HaYeHne XyJ0’KECTBEHHOM KYJIbTYPhI KaK CPeICTBAa KOMMYHUKAIIHH
¥ CaMOBBIP2KEHUSI B COBPEMEHHOM OOIIECTBE, 3HAUEHUE HPABCTBEHHBIX HOPM,
LIEHHOCTEM, TPAJAULIUI B UCKYCCTBE.

BBIpa)KaI-OHII/Iﬁ IMOHUMAaHHUE HEHHOCTU OTCUECTBCHHOI'O U MUPOBOI'O
XY/I0’)KECTBEHHOTO HACIIE/IUSI, POJIM HAPOIHBIX TPAAULIUIA U HAPOJIHOTO TBOPYECTBA
B HICKYCCTBE.

duznueckoe

ITonnMaromuii IeHHOCTh JKU3HU, 3J0POBbA U 0C30ITaCHOCTH Y€JIOBEKA B
06HI€CTBG, 3HAYCHUEC JINYHBIX yCI/IJ'II/Iﬁ YCJIOBEKA B COXPAaHCHHHU 3/I0POBbS CBOCT'O U

JIPYTUX JIIOJIEH.

Beipakaronuii ycTaHOBKY Ha 3/10pOBBIN 00pa3 ®HU3HH (3J0pOBOE MUTAHHUE,
coOr0IeHre TUTHEHNYECKUX MTPaBuil, COATaHCUPOBAHHBINA PEKUM 3aHATUN U
OTJIbIXa, peryisipHas (Gu3nueckas akTUBHOCTB ).

[TposBistromuii HEMpUATHE BPEAHBIX IPUBBIUEK (KypeHUe, ynoTpedieHue
aJIKOT0JIsl, HAPKOTUKOB, UTPOBAsi U MHBIE (POPMBI 3aBUCHMOCTEH ), TOHUMaHUE UX
MOCIEACTBUM, Bpeaa i (GU3NIEeCKOro U MCUXUYECKOTO 3/10POBbSL.

3Haromui U coOJI0 AN MpaBmUiia 0€30MaCHOCTH, B TOM YHCJIE 0€3011aCHOTO




MOBE/IeHUS B MH()OPMALIMOHHON, HHTEPHET-CPEIe.

YMermuil 0co3HaBaTh YMOLIMOHAIIBHOE COCTOSIHUE CBOE U APYIUX JIIOJEH,
CTPEMSILUICS YIPaBIATh COOCTBEHHBIM SMOLIMOHAIBHBIM COCTOSTHHEM.

Tpynosoe

YBaxaromuii TpyJ, pe3yabTaTbl TPYIOBOU EITEIBHOCTH CBOCH U APYTUX JIFOACH.

BeIpaxaromuii rOTOBHOCTb K YYAaCTHIO B PELLICHUM NIPAKTUYECKUX TPYIOBBIX JIEI,
3aj1a4 (B ce€Mbe, IIKOJIe, CBOEH MECTHOCTH) TEXHOJIOTHYECKON U COLMalIbHON
HaNpaBJICHHOCTH, CIIOCOOHBI MHUIIUUPOBATDH, IUIAHUPOBATH U BBIITOJIHATH TAKOTO
poJia 1eATeNbHOCTb.

[IposBrsitomnii HTEPEC K MPAKTHYECKOMY U3YUCHHIO Tpodeccuii U Tpyaa
Pa3JIMYHOrO POJIa HA OCHOBE U3YYaeMbIX IPEAMETHBIX 3HAHUU.

Co3Haronmi BaXXHOCTh 00yUEHHsI TPY/y, HAKOIIJICHUSI HABBIKOB TPYI0BOM
NeSITeIbHOCTH Ha MPOTSHKEHUH JKU3HU JIJISl YCTICUTHOHM MpodecCHOoHaIbHON
camMopeaJn3aIfy B OOIIECTBE.

HOHI/IMaI-OH_II/Iﬁ HCO6XOI[I/IMOCTL YCJIOBCKA aJIalITUPOBATLCA B HpO(I)eCCHOHaHBHOﬁ
Cpeac B YCIOBUAX COBPECMCHHOT'O TCXHOJIOT'UMYCCKOI'O Pa3BUTHA, BI)Ipa)KaIOHII/If/i
TOTOBHOCTH K TaKOM afamTaIliu.

[Tornmarommii HeOOXOIMMOCTh OCO3HAHHOTO BBHIOOpA M TOCTPOCHHS
UH/IMBUYaJIbHOM TPaeKTOPUHU 00pa30BaHUs U )KU3HEHHBIX IUIAHOB MOJTyYSHUS
npodeccuu, TPYAOBOH NEATEILHOCTH € YYETOM JIMUHBIX U OOLIECTBEHHBIX
UHTEPECOB U OTPEOHOCTEH.

DKOJIOTHYECKOE

OpueHTUpOBaHHBINA HA IPUMEHEHUE 3HAHUIN €CTECTBEHHBIX U COLIMAIbHBIX HAYK
JUISL peIIeHNUs 3a]1a4 B 00JIaCTH OXpaHbl OKPYXKAIOLIeH cpeibl, JIaHUPOBAHUS CBOUX
MOCTYIKOB ¥ OLEHKU UX BO3MOXHBIX IOCJIEICTBUM ISl OKPYKAIOILIEH CPEJIbI.

[Tonnmaromuii rm06abHBIN XapaKkTep SKOJIOTHYECKUX MpodiieM, MyTel ux
peLICHUs, 3HaYEeHUE DKOJIOTHYECKOM KYJIBTYPhl B COBPEMEHHOM MUPE.

Beipakaronuii HenpusTHe JecTBUM, IPUHOCSIIUX Bpel IPUPOJIE, OKPYKAIOIIEH
cpexe.

Co3Haronuii CBOIO OTBETCTBEHHOCTh KaK Ipa’kJaHUHA U IOTPEOUTENS B YCIOBUAX
B3aUMOCBSI3U IPUPOJAHON, TEXHOJIOTHUECKON U COLIUAIIBHOU Cpel.

Tlo3naBarenpHOE

BLIpa)KaIOHlI/Iﬁ MMO3HABATCJIbHBIC UHTCPECHI B PA3HBIX IMTPECAMETHBIX 00J1acTsaX ¢
YUYCTOM MHIAUBUAYAJIIBHBIX CHOCO6HOCT€I>1, JOCTHKEHUIA.

OpHEHTHPOBAHHBIN B IEATENBHOCTH Ha CUCTEMY HAayUYHBIX IPECTABICHUN O
3aKOHOMEPHOCTAIX pa3BUTUSA YCIIOBCKA, IIPUPOJbI U O6H.[€CTBa, B3aNMOCBA35X
YeJI0BeKa C IPUPOJHON U COLMAIBHOU CPEOM.

Pa3BuBaromnuii TMYHbIC HABBIKA UCIIOJIE30BAHUS PA3IMUHBIX CPEJCTB MO3HAHUS,
HaKOIUICHUS 3HaHUU O MHPE (SISBIKOBaH, quTaTeibCKad KyJIbTypa, ACATCIBHOCTL B
nH(pOopMaMoOHHON, IUPPOBOH cpere).

HGMOHCTpI/IpyIOH_[I/Iﬁ HaBBbIKHU HaGHmHeHHﬁ, HaKOIIJICHHUA (I)aKTOB, OCMBICJIICHUA
OIIbITa B eCTeCTBeHHOHaquOfI n FYMaHHTapHOﬁ o0nacTIx IIO3HAaHWs, HABbIKH
HCCH@HOB&T@HBCKOﬁ JCATCIIBHOCTH.




Memanpeomemmnuie pe3yibmamui_:

1) yMeHMe caMOCTOSATENILHO TUIAHUPOBATh aIbTEPHATUBHBIC MTYTH JOCTHXKEHUS 11eJIel, 0CO3HAHHO BBIOMPATh
HauOosiee 3 PpeKTUBHBIC CITOCOOBI pellieHUs YIeOHBIX U MO3HABATEIBHBIX 33]1a4;

YMEHHE OCYILIECTBIIATH KOHTPOJIb 110 PE3YJIbTATY U CIIOCO0Y JEHCTBUS Ha YPOBHE MPOU3BOJIBHOIO BHUMAHUS
Y BHOCUTb HEOOXOIMMbIE KOPPEKTUBBI;

YMEHHUE aJIeKBaTHO OLIEHUBATH MPABHILHOCTH UJIH OIIMOOYHOCTH BBITIOJIHEHUS Y4eOHOH 3a1a4H, ee
OOBEKTUBHYIO TPYIHOCTbh U COOCTBEHHBIE BOBMOKHOCTH €€ PEIlCHUS;

IIOHMMAaHUE CYLHOCTH aITOPUTMUYECKUX MIPEANIMCAHUI U YMEHHE JEIICTBOBATh B COOTBETCTBUU C
MPEIJIOKEHHBIM aITOPUTMOM;

YMEHHE CAMOCTOSITEIIbHO CTaBUTH 1I€JTH, BEIOMPATH M CO3/]aBaTh AJITOPUTMBI JJIsl PEIICHUsT yIeOHBIX
MaTeMaTHYECKUX MpodIem;

2) 0CO3HAHHOE BJIAJICHUE JIOTUYCCKUMH JACHCTBUSAMHE ONPEICIICHUs TIOHITHI, 0000IEHHUsI, YCTAHOBJICHUSI
aHAJIOTUM, KJIacCCU(PHUKAIIMK Ha OCHOBE CAMOCTOSITEILHOTO BEIOOpa OCHOBAHUHN M KPUTEPHUEB, YCTAHOBIICHUS
POIOBUIOBBIX CBSI3EH;

YMEHHE YCTaHABIMBATh IPUYUHHO-CJIE/ICTBEHHBIE CBA3H, CTPOUTH JIOTHUECKOE PACCYKICHHE,
YMO3aK/Ir04eHne (MHAYKTUBHOE, I€AYKTUBHOE U 110 AaHAJIOTUH) U BBIBOJIBI;

YMEHHE CO3/aBaTh, IPUMEHSTh U IPEOOPa30BhIBATH 3HAKOBO-CUMBOJIMYECKHE CPEJICTBA, MOJIEIIA U CXEMBI
JUIS pellieHus1 y4eOHbIX U TO3HABATEJIbHBIX 33/1a4;

dbopMuUpOBaHUE U pa3BUTHE YUeOHOU U OOIIETIONH30BATENLCKON KOMIIETEHTHOCTH B 00JIaCTH
HCII0JIH30BaHUsI THPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHonorui (MKT-koMreTeHTHOCTH);
(dbopMUpOBaHHE NTEPBOHAYANIBHBIX MTPEJICTABICHUM 00 UESIX U O METO/IaX MAaTeMaTUKH KaK YHUBEPCAIbHOM
S3bIKE HAYKU U TEXHUKU, CPEACTBE MOAEIMPOBAHNUS SBJIEHUI U IIPOLIECCOB;
yMEHHE BUJETh MAaTEMaTUYECKYIO 33/1a4y B KOHTEKCTE MPOOJIEMHOI CUTYallH B IPYTUX AUCHUIUIMHAX, B
OKpY>Karollen KU3HH;

YMEHHE HAXOJUTh B PA3JIMYHBIX HCTOYHUKAX UH(POPMAIIHIO, HEOOXOAUMYIO JJIsl PEIICHUS] MAaTEMaTUYECKUX
po0JieM, ¥ MPECTaBIATH €€ B MOHATHON (opMe; MpUHUMATh PEIICHHE B YCIOBUSX HETIOJIHOM U
130bITOYHOM, TOYHON U BEPOSITHOCTHOM MH(OpMaLINK;

yMEHHE MOHUMATh U UCTIOJIh30BaTh MATEMAaTUYECKUE CPEACTBA HATIIATHOCTU (PUCYHKHU, YEPTEIKU, CXEMBI U
Ap.) IS WITKOCTPALUK, HHTEPIPETalluu, apryMEeHTallIH;

YMEHHE BBIIBUTATh TUIIOTE3BI IIPH PEIICHUN Y4eOHBIX 3a/1a4 ¥ IOHUMATh HEOOXOIUMOCTh UX MPOBEPKH;
YMEHHE MPUMEHATh UHIyKTUBHBIE U I€TyKTUBHBIE CIIOCOOBI PACCYXIEHUH, BUIETh PA3IMYHbIE CTPATErHH
pelieHus 3aay;

3) yMEHHUE OpraHM30BbIBATh YUEOHOE COTPYIHUYECTBO M COBMECTHYIO JACATEIBHOCTD C YUUTEIEM H
CBEpCTHMKAMMU: ONPENENATh e, paclpeiensaTh GYHKIHUN U POJIM YYaCTHUKOB, O0IIHE CIIOCOObI paboThI;
yMeHue paboTaTh B IPYIINE: HAXOAUTH O0IIee perieHue U pa3penatb KOHGIUKTH HA OCHOBE COTJIACOBAHUS
MO3ULMHI U y4€Ta UHTEPECOB;

CIIyIIaTh ApTHEPA;

(dbopMynupoBaTh, apryMEHTHPOBATh U OTCTaUBATh CBOE MHEHUE;

Ilpeomemmnuie pe3ynomamel N3y4eHus MaTEMATUKH JI0JKHBI OTPaXaTh:

1) dopmupoBaHue NpeacTaBIeHUI 0 MaTeMaTHKe KaK O METOJIe MIO3HAHUS JIeHCTBUTENBHOCTH,
MO3BOJISIIOIIEM OMKCHIBATh U U3y4YaTh peabHbIE MPOIECCH U SIBICHUS:

OCO3HaHUE POJIU MaTEMATUKU B pa3BuTUU Poccuu u mupa;

BO3MO>XHOCTb IPUBECTU PUMEPHI U3 OTEUECTBEHHOW U BCEMUPHON UCTOPUM MaTeMaTHUYECKUX OTKPBITUN U
UX aBTOPOB;

2) pa3BuTHE YMEHUH paboTaTh ¢ y4eOHBIM MaTeMaTHYECKUM TEKCTOM (aHAJIM3UPOBATh, U3BJIEKATh
Heo0X0IUMYI0 HH(OPMAIIHIO), TOYHO U TPAMOTHO BBIPAXKAaTh CBOU MBICIH C TPUMEHEHUEM MaTeMaTHUECKOM
TEPMHUHOJIOTHH U CUMBOJIMKH, IPOBOJUTH Kilaccu(UKaIUU, JJIOTHYecKre 000CHOBaHNS, JOKa3aTeIbCTBA
MaTeMaTUYECKUX YTBEPKICHUI:

OTIepUpPOBAaHUE TTOHATUSMU: MHOKECTBO, JIEMEHT MHOKECTBA, IIOJJMHOKECTBO, TPUHA/ITIEKHOCTD,
HaXO0XX/JCHUE NIepeceyeHnsl, 00beTUHEHNS TOIMHOXKECTBA B MPOCTEHUIIINX CUTYaIHUX;
pellIeHre CIOKETHBIX 3a/1a4 pa3HbIX TUIIOB Ha BCe apu(pMeTHUECKUe AeHCTBUS,

IpUMEHEHHE Crioco0a IMoMCcKa PeIeHHs 3a/1a4i, B KOTOPOM PACCYXAECHUE CTPOUTCS OT YCIOBUSA K
TpeOOBAHUIO UK OT TPEOOBAHMS K YCIOBHUIO;

COCTABJICHHE IIJIaHA PEIICHUS 3a]]a4M, BbIJICJICHUE ATAMNOB €€ PEIICHUS, HHTEPIPETAlUs BHIYUCIUTEIbHBIX
pE3yNbTaTOB B 33/1a4e, UCCIIeI0BaHUE TIOTYYEHHOTO PEeIIeHUs 3a/1auH;



HaxO0’KJICHUE MPOLIEHTA OT YKCJIa, YKCIIA [0 MPOLEHTY OT HEro, HaX0K/ICHUS MPOIIEHTHOTO OTHOIICHUS ABYX
YyuCell, HaX0XKICHUS MPOIEHTHOTO CHUYKEHHS WJIM ITPOLIECHTHOTO MOBBIIICHHS BEJTMYMHBI;

pelIeHue JIOrMYeCKuX 3a/ay;

3) pa3BUTHE MPEICTABICHUN O YHCIIE U YUCIOBBIX CUCTEMAaX OT HATYPAJIbHBIX J0 JECHCTBUTEIBHBIX YUCET,
OBJIQJICHUE HABBIKAMU YCTHBIX, MUCbMEHHBIX, MHCTPYMEHTAJIbHBIX BHIUUCIICHUN:

OTIEpUPOBAHNE MTOHATUSMHU: HATYPAIBHOE YHCIIO, IEJI0€ YMCIIO, OOBIKHOBEHHAsI Ip00b, ecATUYHAs APOOb,
CMENIaHHOE YHUCJI0, PAllMOHAIBHOE YUCIIO, UPPALMOHATBLHOE YUCIIO;

HCIIOJIb30BaHUE CBOWCTBA YMCEN M 3aKOHOB apU(METUUECKHUX ONEPAIMi C YUCIaMU TIPH BBIMTOJIHEHUN
BBIYHCIICHUI;

KCIOJIb30BaHKUE TPU3HAKOB JIETUMOCTH Ha 2, 5, 3, 9, 10 npu BRINOJIHEHUU BEIYMCIICHUN U PEILICHUH 3a]1ay;
BBITIOJIHEHUE OKPYTJICHUS YUCE B COOTBETCTBHUHU C MPABUIIAMU;

CpaBHEHUE YUCET;

OLICHUBAHUE 3HAUYCHUSI KBAJIPATHOTO KOPHS U3 MOJIOKUTEIIBHOTO LIEJIOT0 YHUCIIa;

4) oBNaJIcHUE CUMBOJIBHBIM SI3bIKOM aIreOphl, TpHUEMaMH BBITIOJIHEHHS TOXICCTBEHHBIX MPEe0Opa3oBaHMUi
BBIPXKECHU, pElICHUs] ypaBHEHUH, CUCTEM YpaBHEHUM, HEPABEHCTB U CUCTEM HEPABEHCTB; YMEHUS
MOJIETIUPOBATh peaibHbIe CUTYAI[MU Ha A3bIKE anreOpbl, HCCIEA0BATh TOCTPOSHHBIE MOJIETH C
WCIIO0JIb30BaHUEM alllapaTta aireopsl, HHTEPIPETUPOBATH MOJIYUCHHBIN PE3yJIbTAT:

BBITIOJITHCHUE HECIIOKHBIX ITPEOOpPa30BaHUM JIJISl BEIYMCICHUS 3HAYCHHI YHMCIOBBIX BBIPAKCHHM,
coJiepKalliX CTEMEeHU C HATypaJbHBIM MTOKA3aTelIeM, CTEIIEHHU C IEIbIM OTPHUIATEIbHBIM [TOKA3aTEIIEM;
BBITIOJITHCHUE HECIIOKHBIX ITPEOOpa30BaHUi 1EIbIX, APOOHO PAIMOHAIBHBIX BBIPAKEHUN U BHIPAKCHHH C
KBaJIPAaTHBIMU KOPHSIMH; PACKPBIBATh CKOOKH, MPUBOIUTH TOJJOOHBIC CcIaraeMbie, UCTIOIb30BaTh ()OPMYJIIBI
COKpAILlEHHOTO YMHOEHUS;

pelieHue JIMHEWMHBIX ¥ KBaJIpaTHBIX YPABHEHUI M HEPABEHCTB, YPABHEHUM U HEPABEHCTB, CBOJISAIIUXCS K
JUHEIHBIM WM KBaIPATHBIM, CUCTEM ypaBHEHUN M HEPABEHCTB, M300payKEHUE PEIICHUI HEPABEHCTB U UX
CUCTEM Ha YHCIOBOM IPSIMOW;

5) oBnazieHre cuCTEMON (PYHKIIMOHAIBHBIX MOHITUM, Pa3BUTHE YMEHHS HCIOIb30BaTh (PYHKIIMOHAIBHO-
rpaduyecKue MpeaCTaBICHH IS PEIICHHS Pa3IMUYHbIX MAaTEMaTHUYECKUX 3a/1a4, AJI ONMCAHUS U aHau3a
peanbHBIX 3aBUCUMOCTEM:

oTnpe/ielIeHUE TIOJI0KEHHUS TOUKH 110 €€ KOOpIMHATaM, KOOPIMHATHI TOUKH T10 €€ TTOJIOKEHHUIO Ha MIIOCKOCTH;
HaxoXJAeHue Mo rpaduky 3HaUeHUN QyHKINH, 00JIacTH OMpe/IeNieH s, MHOXKECTBA 3HAUCHUH, HYJIeH
(GyHKIMH, TPOMEXYTKOB 3HAKOIIOCTOSTHCTBA, IPOMEXKYTKOB BO3pACTAaHUs U YOBIBaHUSI, HAMOOJIBIIIETO U
HAaUMEHBIIIETO 3HaUeHUs QYHKIUY;

MOCTpoeHUE TpadrKa TUHEHHON U KBaApaTUYHON (YHKIIHII;

orepupoBaHue Ha 0A30BOM YPOBHE MOHSTHSIMH: MTOCIIEIOBATEILHOCTD, apu(pMeTHYECKasi Iporpeccus,
T€OMETpPUYECKast MPOTPECCHs;

MCIOJIb30BaHNE CBOMCTB TMHEHHON M KBAAPaTUYHON (QYHKIIMI U UX TpadUKOB MPU PEUICHUH 3a/1a4 U3
JIPYTUX Y4EOHBIX TIPEIMETOB;

6) oBIaJIeHHE TEOMETPHUUECKHUM S3BIKOM; Pa3BUTUE YMEHUS UCTIOIB30BaTh €T0 ISl OMUCAHUS MPEAMETOB
OKPY’KaIOIIEero MUPa; pa3BUTHE TPOCTPAHCTBEHHBIX MPECTABICHUHN, N300pa3UTEIHHBIX YMEHHM, HABBIKOB
F€OMETPUUYECKHUX MTOCTPOCHUM:

OTIepUpPOBAHNE TTOHATUAMHA: PUTYpPa, TOUKA, OTPE30K, MpsiMasi, JIyd, JOMaHasi, yrojl, MHOTOyTOJIbHUK,
TPEYTOJIbHUK U YETBIPEXYTOJbHUK, IPSIMOYTOJIBHUK U KBAJPaT, OKPY>KHOCTb U KPYT, MIPSIMOYTOJIbHBIN
napajuiesienunes], Kyo, map; n3o0paxeHue u3y4aeMbix (PUTyp OT PYKH U C TIOMOIIBIO JIMHEWKHU U ITUPKYJIS,
BBITTOJIHEHUE U3MEPEHUS JUIUH, PACCTOSTHUM, BETMYUH YTJIOB C TOMOILBIO HHCTPYMEHTOB ISl U3MEPEHU N
JUTHH | YTJIOB;

7) bopMUpOBaHHE CUCTEMATUUECKUX 3HAHUH O TUNIOCKUX (pUTypax U UX CBOHCTBAX, MPEICTaBICHUIA O
MPOCTEUIIINX TPOCTPAHCTBEHHBIX TEJIaX; Pa3BUTHE YMEHUN MOICIMPOBAHUS PEATbHBIX CUTYallUi Ha S3bIKE
F€OMETPHUHU, UCCIIEAOBAHUS TOCTPOEHHOM MOJIENH C UCTIOIB30BAHUEM I'€OMETPUUECKUX MOHITHI U TEOPEM,
ammapara anreOpbl, pereHrs FTeOMETPUIECKUX 1 MTPAKTUYECKHUX 3a/1ay:

oTrepupoBaHue Ha 0230BOM YPOBHE MOHSITHUSIMH: PABEHCTBO (DUTYP, MAPAIIEIbHOCTD U
MEePIEHUKYISIPHOCTD MPSMBIX, YTIIBI MEXTY IPSIMBIMH, TIEPIICHIUKYIISP, HAKJIOHHAS, TIPOEKIIHS;
MPOBEACHUE 10KA3aTEIbCTB B TEOMETPUU;

orepupoBaHue Ha 0A30BOM YPOBHE MOHITHUSIMH: BEKTOP, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOPA Ha
YUCII0, KOOPIMHATHI Ha TUIOCKOCTH;



pellIeHne 3a]]a4 Ha HaX0)KJIEHUE Te€OMETPUYECKUX BETUYHH (JJIMHA U pacCTOSHUE, BEIMYMHA yIJia,
IO/ ) TI0 00pa3IaM MiIu aJITOPUTMAaM;

8) oBiIageHNE MPOCTEHIIIMMHU CIIOCOOAMHU TPEACTABICHUS U aHAIN3a CTATUCTHYECKUX JAHHBIX;
(dbopMHpOBaHKE MPEACTABICHUHN O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEalbHOM MUPE U O PA3IMYHbBIX
croco0ax UX U3y4eHHs, O MPOCTEUIINX BEPOSITHOCTHBIX MOJAETISAX; Pa3BUTHE YMEHHH N3BICKATh
MH(pOpMalNIO, IIPEACTaBICHHYIO B Ta0IMIIaxX, Ha JuarpaMMax, rpagukax, OluchlBaTh U aHAJIM3UPOBATh
MaCCHBBI YUCJIOBBIX JAHHBIX C IIOMOLIBIO MOAXOJANINX CTATUCTUYECKUX XapaKTEPUCTHUK, UCIIOIb30BaTh
ITOHMMAaHHUE BEPOATHOCTHBIX CBOMCTB OKPY)KAIOIIUX SIBJICHUN ITPU IPUHATHH PEILICHUN:

(bopMHpOBaHKE MPEACTABICHUS O CTATUCTHYECKUX XapAKTEPUCTUKAX, BEPOSTHOCTH CITy4aifHOTO COOBITHS;
peleHre NpoCTeNIINX KOMOMHATOPHBIX 3a1a4;

OIpe/IeIEHUEe OCHOBHBIX CTATHCTUYECKUX XaPAKTEPUCTUK YHUCIOBBIX HAOOPOB;

OLICHUBAHME U BBIYUCIICHUE BEPOSITHOCTU COOBITHS B IPOCTEUIINX CIydasX;

HAJINYHE NPECTABICHUS O POJIA PAKTUYECKU JOCTOBEPHBIX M MATOBEPOSTHBIX COOBITHI, O POJIM 3aKOHA
OOJIBLIIMX YHCEJl B MACCOBBIX SBJICHUSX;

YMEHUE CPaBHUBATh OCHOBHBIE CTATUCTUYECKUE XapAKTEPUCTUKH, IIOJIyYEHHBIE B IIPOLIECCE PELIEHUS
IIPUKJIAIHON 3a/1a4M, U3Y4YECHHsI PEAJIbHOTO SIBJICHMUS,

9) pa3BuTHE YMEHUI IPUMEHATH NU3YUEHHBIE TOHATHS, PE3YJIbTaThl, METObI JUIs PEILICHNUS 3a1a4
IPAKTUYECKOI0 XapaKTepa U 3a1a4 U3 CMEXHBIX AUCLUIUIMH C UCIIOJIb30BaHUEM NIPH HEOOXOAUMOCTH
CIPaBOYHBIX MAaTEPUAIIOB, KOMIIbIOTEPA, 10JIb30BATHCS OLEHKON U MPUKUAKON P MPAKTUUECKUX
pacuerax:

pacrno3HaBaHHE BEPHBIX U HEBEPHBIX BbICKa3bIBaHMIA;

OLICHUBAHUE PE3YJIbTATOB BEIYUCICHUH IIPU PELICHUH TPAKTUYECKUX 3a]a4;

BBITIOJTHEHUE CPABHEHUS YHCEN B PEAIbHBIX CUTYALUSIX;

MCIOJIb30BAHUE YUCIIOBBIX BBIPAKEHUH NPH PEILIEHUH IPAKTUYECKUX 3a/1a4 U 3a71a4 U3 IPYTUX y4eOHbIX
IIPEAMETOB;

pelleHre NPaKTUYEeCKHX 3a/1a4 ¢ IPUMEHEHHUEM NPOCTEHIINX CBOMCTB GUryp;

BBIIIOJTHEHUE MPOCTENIINX OCTPOSHUN U U3MEPEHUIN HA MECTHOCTH, HEOOXOJUMBIX B PEAIbHON HKU3HU.

Conep:xaHue y4eOHOro npeaMeTa, Kypcea.
MaremaTuka

Coneprxanne KypcoB MaTeMaTUKH S—6 KJIaCCOB, aJIreOpbl M TEOMETPUH 7—9 KIIaCCOB OOBEAMHEHO KaK B
HCTOPUYECKH CI0XKMBILUECS JIMHUU (YUCTIOBasd, alredpandeckas, reoMerpuueckas, QyHKIIMOHAIbHAS U Jp.),
TaK ¥ B OTHOCUTEIHHO HOBBIE (CTOXaCTHYECKast JTMHUSA, «peajbHas MaTeMaTHKa). OTAETbHO PeACTaBICHEI
JUHUS CIOKETHBIX 3a]1a4, UCTOpUYECKas TNHUS.
DJIeMEHTbI TEOPUH MHOKECTB U MATEMATHYECKOM JIOTHKH
Cornacno @I'OC ocHOBHOrO 00111er0 00pa3oBaHMs B Kypc MaTeMaTUKH BBeJeH pazzen «Jloruka», KOTopbli
HE MperoaraeT JOMOJHUTEIFHBIX YaCOB Ha U3YUEHUH U BCTPAUBACTCS B Pa3IMUHBIC TEMBI KYPCOB
MaTEeMaTHKH U MIPeIBapsSeTCcsl 03HAKOMJICHHEM C 3JIeMEHTaMH TEOPHH MHOXECTB.
MHoKecTBa H OTHOLIEHUSI MEKITY HUMHU
MHOXeCTBO, Xapakmepucmuieckoe C80UCmME0 MHOXCeCMad, SIEMEHT MHOXKECTBA, nycmoe, KOHeuHOe,
beckoneunoe muoxcecmeo. IlonMHOKecTBO. OTHOIIIEHUE TPUHAIICKHOCTH, BKIIFOUSHHSI, PABEHCTBA.
DeMeHTBl MHOXKECTBA, CIIOCOObI 3a/1aHMSI MHOYKECTB, PACHO3HABAHUE NOOMHONCECHE U INEMEHIMO8
NOOMHOMCECMS C UCNONIb308AHUEM KPY208 Jliepda.
Onepanuu HaJ MHOKeCTBAMH
[epeceuenne n 00beTUHEHNE MHOXKECTB. PasHocmb MHOMCeECm8, O0noaHeHue
MHodHcecmea. Mnmepnpemayus onepayuii Ha0 MHOMICECMEamu ¢ NOMOWbIO Kpy208 Jiliepa.
JIeMeHTbI JIOTHKH
Onpenenenue. YTBepkaeHus. AKCHOMBI M TeopeMbl. [lokazarenbeTBo. Jloka3aTenbCTBO OT MPOTUBHOTO.
Teopema, obpatHas nanHou. [Ipumep n KOHTpIIpUMED.
Bricka3biBaHUA
VIcTHHHOCTB ¥ JTO)KHOCTH BBICKa3bIBaHUs. ClodicHble U npocmsie gvickazvléanus. Onepayuu Hao
8bICKA3bIBAHUAMU C UCNONb308AHUEM TOSUYECKUX CBA30K. U, UTU, He. Y CNI08HbIE 8bICKA3bIBAHUS
(umnauxkayuu).



Copepxxanue Kypca MaTeMaTHKH B 7-9 kJiaccax
Auredpa
Yucaa
PanyoHaJbLHBIE YHCJIA
MHO€eCTBO paloHaIbHBIX uncen. CpaBHEHUE pallMOHAIBHBIX Yrcel. JIefcTBUS ¢ parioHaTbHBIMU
yucinamu. [Ipedcmasnenue payuoHaIbHO20 YUCIA 0eCAMUYHOU 0poobIo.
HppaunuoHajbHbIe YHCIA
[TonsTHE MppanMoOHaNBEHOTO YKcia. Pacio3sHaBaHue nppaloHAIbHBIX yuces. [IpuMeps! ToKa3aTenbCTB B

anredpe. MppaunoHanbHOCTh ‘-II/ICJIa\/E Ilpumenenue B reomerpun. Cpagnenue uppayuoHaibHbIX Yucei.
MHnooicecmso OeticmeumenbHbiX Yucei.

ToxnecTBeHHbIE IPe0Opa30BaHuA

YucsioBble 1 OyKBEHHbIE BbIPAKEHUS

Bripaxkenue ¢ nepeMeHHON. 3HaueHue BbipakeHus. [locTaHOBKa BBIpaKEHUN BMECTO IEPEMEHHBIX.
[esble BbIpasKeHUsI

CreneHnsb ¢ HaTypalIbHBIM [TOKa3aTeleM U ee cBoicTBa. [IpeobpazoBanus BeIpaXKEeHHM, COEPKALIUX CTEEHU
C HATypaJbHbIM [TOKA3aTEJIEM.

OpnouneH, MHOTOWIEH. J[elicTBUS ¢ OTHOUICHAMH U MHOTOYJICHAMH (CJIOKEHHE, BEIUUTAHUE, YMHOXKEHUE).
@DopMyJIbl COKPALLIEHHOTO YMHOXKEHUS: pa3HOCTh KBApaTOB, KBaApaT CyMMbI U pa3HOCTH.Pa3noxeHnue
MHOTOYJIEHa Ha MHOKUTEJIH: BBIHECEHHE OOIIEro MHOKHUTEINS 32 CKOOKHU, 2PYNNUpPO6Ka, NpUMeHeHue
Gopmyn cokpawennozo ymHodxceHus. Keaopamuulii mpexuiet, pasiodceHue KeaopamHo2o mpexuieHa Ha
MHOdCUMENU.

/{poOHO-panuoOHAJIbHbIE BHIPAKEHHUS

Crenens ¢ nensiM nmokasarenem. [IpeodpazoBanue ApoOHO-ITMHEWHBIX BBIPAXKEHUI: CII0KEHUE, YMHOKEHUE,
neneHue. Aneebpauveckas 0poodw. /fonycmumvle 3HAYEHUS NEPEMEHHBIX 8 OPOOHO-PAYUOHATILHBIX
svipadicenusix. Cokpawenue aneeopauveckux opooeu. Ilpusedenue aneebpauveckux opobeti k oowemy
3Hamenamento. [eticmeus ¢ aneebpauyeckumu OpooiIMu. CloMdceHue, bliumanue, YMHONCeHue, oeleHue,
8036e0¢eHlUe 8 CIeNneHb.

IIpeobpazosanue gvipasicenuti, cOOEPHCAUUX 3HAK MOOYVIIA.

KBanparnbie kopHu

Apudmernueckuii KBagpaTHbIi KOpeHb. [IpeodpazoBanue BrIpa)KeHUH, COEPKAIINX KBaJIpaTHbIE KOPHU:
YMHOKEHHeE, JeJIeHUE, BBIHECEHNE MHOXKUTEIIS U3-T10]] 3HaKa KOPHSI, BHeCeHUe MHOMCUMENs NOO 3HAK KOPHA.
YpaBHeHus1 U HepaBeHCTBA

PaBencrBa

YucnoBoe paBeHcTBO. CBONCTBA YMCIIOBBIX paBEHCTB. PaBEHCTBO ¢ mepeMeHHOM.

YpaBuenus

[TonsTre ypaBHEeHUs U KOpHS ypaBHEHUs. [Ipedcmasnenue o pagnocunvrHocmu ypasnenui. Ooracmo
onpeoeneHus ypasHerus (061acms 0ONYCMUMbIX 3HAYEHUll NepeMeHHO).

JInHeiiHoe ypaBHeHMe M er0 KOPHH

Pemenue nuHeHbIX ypaBHEHUH. Jlunelinoe ypasnerue ¢ napamempom. Koruwecmso kopueu aunetino2o
ypaenenus. Pewenue 1unetinblx ypasHeHull ¢ napamempom.

KBanpaTrHoe ypaBHeHHe M er0 KOPHH

KBanparusle ypaBHeHus. Henonnble kBagpaTHble ypaBHEeHUS. JMCKpUMUHAHT KBaJIpaTHOTO ypaBHEHUSI.
dopmyna KOpHEH KBaJpaTHOTO ypaBHeHUs1. Teopema Buema. Teopema, obpamuas meopeme

Buema. Penienne KBaJipaTHbIX YPaBHEHUMN: UCIIOJIb30BaHKE (DOPMYIIBI ISl HAXOKIEHUS KOpHEH,
epagpuyeckull Memoo peuleHus, paziodceHue Ha MHOMCUMenu, no0Oop KOpHell C UCNOIb308aHUEM MeopemMbl
Buema. Konuuecmeo kopHeti K6aOpamHo20 ypagHeHUs 8 3a8UCUMOCMU OM €20 OUCKPUMUHAHMA.
Buxeaopammnule ypasnenus. Ypaenenus, ceooumvie K tuHetiHbiM u kéaopamuuim. Keaopamuule ypasnenus c
napamempom.

/IpoOHO-panuoOHAJIbLHbIC YPABHEHUS

Pemenue mpocredmumx ApoOHO-TUHEHHBIX YpaBHEHUH. Peuenie OpoOoHO-payuoHalIbHbIX YPABHEHULL.
Memoovl pewienus ypasHeHuil: Memoovl pa6HOCUIbHBIX NPeodPaA308aHUL, MEMOO 3AMeHbl NePEeMEeHHO,
epaghuueckuti memoo. Hcnonvzosanue ceoticme QyHKyull npu peutenuu ypagHeHul.

Ipocmetiwue uppayuonanvhvle ypagrenus uoa v f(x) :a’\/f(x) :\/g(x) .



Ypasuenus suoa X" =a .Ypasnenusa 6 yenvix uucnax.
CucreMbl ypaBHeHH
VYpaBHeHHUE ¢ AByMs NIEpPEMEHHBIMU. JINHEHHOE ypaBHEHUE C IBYMs IIEPEMEHHBIMU. [Ipavas Kak
epagpuueckasn unmepnpemayusi TUHEHO20 YPAGHEHUsL C 08YMS NePeMeHHbIMU.
ITonsiTue cucreMsl ypaBHeHM. Pemenne cucremsl ypaBHeHUNA. MeTOIbI PELICHUs] CUCTEM JIMHEWHBIX
YPaBHEHUH € IBYMsI IEPEMEHHBIMU: 2paduieckuii Memoo, Memoo ClOHCeHUs, METOJI TI0JICTAHOBKHU.
Cucmembl TUHEUHBIX YPABHEHULL C NAPAMEMPOM.
HepaBencrBa
Yucnoseie HepaBeHCTBAa. CBOICTBA YHCIOBBIX HEpaBeHCTB. [IpoBepka cripaBesTMBOCTH HEPABEHCTB IPU
3aJJaHHbBIX 3HAYEHUSIX [IEPEMEHHBIX.
HepasenctBo ¢ nepemenHoi. CTporue u HecTporue HepaBeHCTBa. O0iacmy onpedenieHus HepaseHcmea
(0obnacms 0oOnyCmMuUMbIX 3HAYeHUL NePeMEeHHO).
Pemienue nuHEHBIX HEPABEHCTB.
Keaopammnoe nepasencmeo u e2o pewienus. Pewenue keadpammuvix Hepagencme: ucnonb3o6anue ceOUCMs u
epaghuxa k8adpamuuHoU GYHKYUU, MeMoO UHMEPBAN08. 3anuch peuleHusl KeAOpamHo20 HepaseHcmaa.
Pewenue yenvix u OpobHO-payuoHAIbHBIX HEPABEHCNE MEMOOOM UHMEPBATIO8.
CucreMbl HEPaBeHCTB
CucreMbl HEpaBEHCTB € OJIHOM IepeMeHHOU. Pelienre cuctemM HepaBEHCTB C OAHON IEPEMEHHOM:
JMHEUHBIX, KéaopamHuix. 1300paXkeHne pelieHns CUCTeMbl HEpaBEHCTB Ha YMCIOBOU NPAMOM. 3amuch
peIIeHHs CUCTEMbI HEPABEHCTB.
®Oyukuuu. [lousitue pyHkumu
JlekapTOBbI KOOPAMHATHI Ha MJI0CKOCTH. DopMUpOBaHHE PEACTABICHUNA O METAIIPEIMETHOM MTOHITHN
«koopauHaTh». CriocoObl 3a1aHus PYHKIMI: aHAIMTHYECKUH, rpadudeckuil, Tabnuunbli. I'padux
¢bynkuuu. [Ipumeps! GyHKINH, TOTydaeMbIX B IPOIIECCE UCCIIEOBAHUS PA3IUYHBIX PEaIbHBIX MPOILECCOB U
peweHus 3a1a4d. 3HaueHue GpyHKIuM B Touke. CBoHCTBA QYHKLUI: 00JIaCTh ONPEIETIECHUs, MHOXKECTBO
3HAYCHUH, HYJH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, YeMHOCHb/HeuemHoCmb, TIPOMEKYTKH BO3pACTaHUS U
yObIBaHUs, HanOoIbIIee U HaUMEeHbIlee 3HaueHus. MccnenoBanue GyHKIMU 1O ee rpaduky.
IIpeocmasnenue 06 acumnmomax. Henpepwvisnocmo ¢hynkyuu. Kycouno 3aoannvie gpynxyuu.
JIuneiHas pyHKuus
CaoiicTBa ¥ rpa@uK JUHEHHON QyHKIMU. YTI0BOM KO3QPUIMEeHT npsiMoii. Pacnionokenue rpapuka
JMHEWHOW (PYHKIIMU B 3aBUCHUMOCTH OT €€ YIJI0BOro Kod¢uirenTa u cBo00IHOTo wieHa. Haxoocoenue
K03¢hhuyuenmos nunelnou hynKkyuu no 3a0aHHbIM YCI08UAM. NPOXOAHCOEHUE NPAMOT Yepe3 08¢ MOYKU C
3A0aHHBIMU KOOPOUHAMAMU, NPOXONHCOEHUE NPAMOLL Yepe3 OAHHYIO MOYKY U NAPALIeNbHOU OaGHHOU NPAMOU.
Keaaparuunas gyHkumus
CaoiicTBa u rpaduk kBagpatuuHoil pyHkiuu (mapadona). Ilocmpoenue epagura keadpamuunou GyuKyuu
no moukam. HaxoxaeHue Hysel KBaApaTUUYHOU QYHKIIUU, MHOMCECMBA 3HAYEHULL, NPOMENCYMKO8
3HAKONOCMOAHCMEA, NPOMENCYIMKOE MOHOMOHHOCMU.
Oo0paTHast NPONOPUMOHAJIBHOCTH

k k

y:;y:_

CaoiicTBa QyHKIMH x. ['unepbomna.

I'paguru ynxuui. Ilpeobpazosanue papuxa gynxyuu ¥ = F(X) 9aq nocmpoeHnus epaguros GyHkyuil

euoa Y :af(kx+b)+c'

=a+
Tpauru Gyuxyui AT Yy =vx oy

IlocsienoBaTeIbHOCTH M IPOTPecCHU

YucnoBas nocienoBaTeabHOCTb. [IpuMepbl uncinoBbIX nociaeaosarenbHocTell. beckoneunsle
MOCJIeI0BAaTEILHOCTH. ApudMeTHIECKast MPOTPECCHUs U €€ CBOMCTBA. [ eoMeTpruyecKkast mporpeccus.
Dopmyna obwezo uneHa u cymmul N NePEuIX 41eH08 apupMemuyecKkol U 2eoMempuyecKol npocpeccull.
Cxooawascs 2eomempudeckas npocpeccus.

Pemenne TexkcToBbIX 3a1a4. 3a1a4M HA Bce apudMeTnyecKne 1eiCTBUS

Pemenue TekcTOBBIX 3aa4 apugmeTuuecKuM crnocoooM. Mcnonp3oBanue TabIuI, cxeM, yepTexei, Ipyrux
CPEICTB MPEICTABICHUS JaHHBIX IIPU PELICHUH 3a1a4H.

3ajauu HA ABUKeHUE, Pad0Ty M MOKYIKH




AHanu3 BO3MOXKHBIX CUTYAIMi B3aMMHOT'O PACIIOJIOKEHUSI 0OBEKTOB MPH UX JBMKEHUH, COOTHOIICHUS
00BEMOB BBITIOJIHSIEMBIX PAOOT ITPH COBMECTHOM padoTe.

3aga4yu Ha YACTH, 10JIM, HIPOLEHTHI

Pemenue 3a1a4 Ha HaXOXKAEHHUE YaCTU YHCIIA U YUCJIA IO €ro 4acTU. Perienne 3a1a4 Ha IPOLEHTHI U I0JIH.
IIpuMeHeHne NponopUUi IIPU PEILIEHUH 3a/1a4.

Jlornyeckue 3agauu

Pemenue noruueckux 3afau. Peuwenue no2uyeckux 3a0au ¢ noMowwbio epagos, mabauy.

OcHOBHBIE MeTO/IbI PelIeHUs] TEKCTOBBIX 3aJa4: apu(mMeTndeckuil, anredpandeckuii, nepedop
BapuaHTOB. [lepsuynvie npedcmasienus o Opyeux Memooax peuwenus 3a0ay (2eomempuyeckue u
epaghuueckue memoont).

CraTucTtuka u Teopus BepositHocTeil. CTaTncTHKA

Tabnuunoe u rpaduyeckoe MpeacTaBieHHe JaHHbIX, CTOJIOUaThIe U KPYTOBbIE JMarpaMMsl, Tpa(ukH,
MPUMEHEHHE AUarpaMM U rpauKoB I ONKUCAHHS 3aBUCUMOCTEH peabHbIX BEJIMUNH, U3BIICUCHUE
uHbopMaLuu U3 TabuuL, JuarpaMm 1 rpagukoB. OnucarenabHble CTATUCTUYECKUE T0KA3aTeNI YUCIOBBIX
HaOOpOB: cpeHee apuPpMeTHIecKoe, Meouana, HandoJbIlIee ¥ HAUMEHbIIee 3HaYeHUsI. Mepbl pacCenBaHUs:
pasmax, oucnepcus u CmaHoapmuoe OmKIOHeHUe.

CanyyaitHast U3MEHUYUBOCTh. MI3MEHUMBOCTD NIpU U3MEpEHUSIX. Pewarowue npasuna. 3aKkoHOMepHOCMU 8
UBMEHYUBBIX BENUUUHAX.

CayuaiiHblie coObITHUS

CiydaiiHble OIBITHI (3KCIIEPUMEHTBI), 3JIEeMEHTapHbIe cllyyaiiHble coObITUA (McX0/bl). BeposTHOCTH
3JIeMEHTapHbIX cOObITHI. COOBITUS B CIIy4allHbIX SKCIIEPUMEHTAX U OJIaronpusTCTBYIOLINE 3JIEMEHTapHbIE
coObITHs. BeposTHOCTH ciay4aliHBIX COOBITHNA. ONBITHI ¢ PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSAMMU.
Knaccndeckne BepOSTHOCTHBIE OTBITHI C HCIIOJIB30BAHUEM MOHET, KyOUKOB. /Ipedcmasnenue cobvimuii ¢
nomowvio ouazpamm Jiinepa. [lpomusononodxcuvie cobvbimus, ob6veounenue u nepecederue cooblmull.
IIpasuno cnoocenus eeposimuocmeit. Cnyuaunwiii vloop. Ilpedcmasnenue sxcnepumenma 6 ude oepesa.
He3zasucumvle cobvimus. Ymnooicenue eeposmnocmeii Hezagucumulx coovimui. [locnedoeamenvhuvie
He3asucumvle ucnvimanus. llpeacraBieHne 0 He3aBUCUMbIX COOBITHSIX B KHU3HU.

dnemenmol KOMOUHAMOPUKU

IIpasuno ymnoowcenus, nepecmanosxu, paxkmopuan yucna. Couemanus u uucino covemanuii. Popmyna yucia
couemanuii. Tpeyeonvnuk Ilackans. Onvimul ¢ 60ALUIUM YUCTIOM PABHOBOZMONCHBIX INEMEHMAPHBIX
cobvimuii. Beiuucnenue eeposmuocmeli 6 ONbIMax ¢ NPUMeHeHuem KOMouHamoprvlx gopmyn. Mcnvimanus
Bepnynnu. Ycnex u neyoaua. Beposmuocmu coovimuil 6 cepuu ucnsimarnuii bepuynnu.

Cnyuaitnvie geuuunsl

3naxomemeo co cayuauHbIMu 8eIUYUHAMU HA NPUMEPAX KOHEYHBIX OUCKPEMHBIX CYYAUHBIX GETUUUH.
Pacnpeoenenue eeposimnocmeri. Mamemamuueckoe odcudarue. C0UCMBA MAMEMAMULECKO20 ONCUOAHUSL.
Ilonamue o 3axone 6onvuiux uucen. Msmepenue éeposmuocmei. Ilpumenenue 3akona 601bwUX yucesn 8
coyuono2uU, Cmpaxo8anuu, 8 30pagooxpareruu, obecneyeHuu Oe30nacHOCMU HACeNeHUs 8 YPe368blUaLIHbIX
CUmMyayusix.

I'eomerpus. I'eomerpuueckue purypbl. Gurypsl B reoMeTpHH U B OKPY KalolieM Mupe
I'eomerpuueckas gurypa. PopMupoBaHue NMPEACTaBICHUI 0 METAPEAMETHOM OHATHH «pUTrypay.
Touka, TMHUS, OTPE30K, MpsAMasd, JIy4, JOMaHas, IIOCKOCTb, yroJl, OUCCeKTpHUca yIila U €€ CBOMCTBA, BUIbI
YIJIOB, MHOTOYTOJIbHUKH, KpyT. OceBas cuMMeTpust reomeTpuueckux ¢uryp. LlenTpanbHas cummeTpust
reOMEeTPUUYECKUX QUTYP.

MHOroyroJibHUKH

MHOroyroiabHHK, €ro 3JIEMEHTHI U €ro cBOICTBa. Pacrio3HaBaHrne HEKOTOPBHIX MHOTOYTOJIbHUKOB. Boinykivie
U HeGbINYKIble MH020)201bHUKY. [IpaBUIIbHBIE MHOTOYTOJIBHUKH.

Tpeyronbauku. Beicota, Meauana, 6uccekTpuca, cpeaHssl IMHUS TpeyrojibHuKa. PaBHOOe 1peHHBIN
TPEYrOJIbHUK, €T0 CBOKWCTBA U MPU3HAKK. PaBHOCTOPOHHMI TpeyroibHUK. [IpAMOYTroabpHbIN,
OCTPOYTOJIBHBIN, TYIIOYTOJIBHBIN TPEyroibHUKH. BHENHNE yriibl TpeyroiasHuka. HepaBeHCTBO
TPEYrOJIbHUKA.

YetbipexyronpHuku. [lapamnenorpamm, poM0, NpsMOYTroiabHUK, KBapaT, Tparelus, paBHOOeIpeHHas
Tparnenus. CBOMCTBA U MPU3HAKHU MapajuiesorpaMmma, pomoa, mpsMOyrojibHUKa, KBapara.

OKpyXHOCTB, KPyT



OKpy>KHOCTb, KPYT, UX DJIEMEHTHI U CBOMCTBA; LIEHTPAJIbHbIE U BIIMCaHHbIE yIuibl. KacarenbHas u cexywas x
OKPYKHOCTH, UX c80licmed. BincaHHbIE N ONMCAHHBIE OKPY>KHOCTH IS

TPEYTOJIBHUKOB, Yemblpexy20abHUK08, NPABUIbHBIX MHO20Y20IbHUKOG.

I'eomerpuueckue purypsl B mpocTpaHcTBe (00bEeMHBbIE TeJIa)

MHnocoepannuk u e2o snemenmol. Hazeanus MHO202pAHHUKOS C PA3HbIM NOA0ICEHUEM U KOAUUECTNEOM
epaneti. [lepBudHbIe pECTaBICHUS O MUpaMUJIe, Tapajuieenunee, npusme, chepe, mape, HUIUHApPE,
KOHYCE, X 3JIEMEHTaX U MPOCTEUIINX CBONCTBAX.

OtHomenusi. PaBeHcTBO (puryp

CBolicTBa paBHBIX TPEYIOJIbHUKOB. [Ipr3HAaKK paBEHCTBA TPEYTrOJIBHUKOB.

HapanieJbHOCTH NPSAMBIX

[Ipu3Haky U cBOMCTBA NAapaJUIENbHBIX OPSIMBIX. Akcuoma napannenviocmu Eexknuoa. Teopema Daneca.
IlepnieHauKyAsIpHBbIE NPSIMbIE

[Ipsmoii yroa. Ilepnenaukyinsp k npsamoii. Haknonnas, npoexius. CepequHHbIA NEPIEHIUKYISAP K
otpe3ky. Ceoticmaa u npusHaKu nepneHOUKyIAPHOCMU.

Ilooooue

IIponopyuonanvuvie ompesxu, nooodue gueyp. Ilooodouvie mpeyeonvruku. Ilpuznaku noooobust.
B3anMHoe pacnosioxkeHue psiIMON U OKPY>KHOCTH, 08YX OKPYIHCHOCMELL.

HN3mepenus u BoIyuciaeHus. BeanunHbl

[Tonsitue Benmuuunbl. nuna. U3mepenue nnvnbl. Equnniiel nsmMepenns JiinHbl. Bennuuna yria. ['pagycnas
Mepa yria.

[TonsiTHE O TUTOIIATH IUTOCKOW (PUTYPHI U ee cBoWcTBaxX. M3mepenue turomaneii. EquHuis n3MepeHus
IJIOILAIH.

[Ipencrasienne 06 oobeMe U ero cBoiicTBax. M3mepenue oobema. EquHUIIBEI H3MEpeHrs 00bEMOB.
HN3mepeHusi M BBIYMCICHUS

WNHcTpyMeHTB AJ1 U3MEPEHUM U TOCTPOECHUI; N3MEPEHHUE U BBIYHUCIIEHUE YIJIOB, JUIMH (pacCTOsSHU),
wiomaaen. Tpuronomerpudeckue GyHKIIUU OCTPOTO yIiia B IPSIMOYTOJIbHOM TPEYTOJIbHUKE.
Tpuconomempuyeckue Gynxyuu mynoco yeia. BeIMUCICHHE YIEMEHTOB TPEYTOJIBHUKOB C HCIIOJIB30BAHUEM
TPUTOHOMETPUYECKHUX COOTHOLIEHUH. POpMyIIbl IIIOUIAN TPEYTOJIBHUKA, NTapaJljIeIorpaMMa U €ro YaCTHBIX
BUJI0B, (POPMYJIBI JJIMHBI OKPY>KHOCTHU U IUIOIIa M Kpyra. CpaBHEeHHE U BeIYUCIIEHUE Tutomiaiel. Teopema
[Tudaropa. Teopema cunycos. Teopema kKocunycos.

Paccrosinus

PaccrosHue Mexay Toukamu. PaccTosiHre OT TOUKH 10 IpsMOK. Paccmosnue medxcoy gucypamu.
I'eomeTpuyeckue NoCTpoeHUs

['eomeTpHrueckue MOCTPOSHUS ISl WILTIOCTPALIMM CBOMCTB T€OMETPUUYECKUX (QUTYP.

HNHCTpyMEHTHI 11 TOCTPOCHUI: UPKYJIb, TUHENKA, YTOIBHUK. [Ipocmetiuiue nocmpoenus yupkyiem u

JIUHEUKOLL: nNOCmpOoeHue OUCCeKMPUCHL Yeld, NePNneHOUKYIAPa K NPAMOU, Yaid, pasHo20 OGHHOM),
Ilocmpoenue mpey2onbHUKO8 NO Mpem CMOPOHAM, O8YM CIOPOHAM U Y2y MeXCOy HUMU, CIOPOHE U 08YM
npunexdcawum K Heu yeanam. enenue ompeska 8 0GHHOM OMHOUEHUL.

I'eomerpuueckue npeodpazoBanus. [IpeodpazoBanus

[Tonsarue npeobpazoBanus. [Ipeacrasienue o MeTanpeIMETHOM MOHATHHN «IIpeoOpa3oBanue». [lodoobue.
JABukeHust

OceBas U LIGHTpaJIbHAsE CAMMETPHSL, HOBOPOM U NAPANNeNb bl nepernoc. Kombunayuu oeusicenuii Ha
NJIOCKOCMU U UX CBOUCEA.

BekTopb! M KOOPAMHATHI HA IJIOCKOCTH

BekTopsl

[TonsaTue BeKTOpa, NEHCTBHS HAJ BEKTOPAMH, UCIIOJIb30BAHUE BEKTOPOB B DU3UKE, pA3I0dCEHUE 6EKMOPA HA
cocmasnawue, CKAIspHoe npouzgedeHue.

Koopaunarsi

OCHOBHBIE TIOHATUS, KOOPOUHAMbL 8EKMOPA, PACCMOsIHUE MedHcOy moukamu. Koopounamwl cepeounsi
ompeska. Ypasnenus guayp.

IIpumenenue 6exkmopoe u KoopouHam O peuleHusi NPOCMeUUxX 2eoMempuyecKux 3a0ay.

Hcropus MaTeMaTHKHU

Bosnuxknosenue mamemamuxu kax nHayku, smansl ee pazsumus. OCHO8Hble pa30eibl MameMamuKiu.
Buloarowuecs mamemamuxu u ux 6x1ao 6 pazeumue HayKu.



Beckoneunocmo mnoocecmea npocmuix uucen. Qucna u onunel ompeskos. Payuonanvuvie uucna.
Ilompebrnocmo 6 uppayuonanvueix yuciax. Lllxona Iugacopa

3apoorcoenue ancebpol 6 Heopax apugpmemuru. An-Xopesmu. Podxcoenue 6ykeennoti cumgonuxu. I1.@epma,
@. Buem, P. Jlexapm. Hcmopus eéonpoca o Haxodxcoenuu ¢hopmyn Kopreu aieedpauieckux ypasHeHutl
cmenenell, bonvuux yemoipex. H. Tapmanwvs, /ic. Kapoano, HX. Abens, D.1anya.

llosasnenue memooa Koopounam, no360JA0WE20 NEPeEoOUMsb 2eomempuyeckue 00beKmvl Ha A3bIK aneedpul.
Tossnenue epaghuxos pyuxyuii. P. [Jexapm, I1. @epma. [Ipumepst paziuunsix cucmem KOOpOUHAM.

3aoaua Jleonapoo Iluzanckoeo (@ubonauuu) o kpoauxax, yucia Puoonauuu. 3adaua o WaxmamHou 0ocke.
Cxoo0umocmub eeomempuiecKol npozpeccuu.

Hcmoxu meopuu eeposmrnocmeti. cmpaxogoe oeino, azapmuule uepwvl. I11. @epma, b.Ilackanw, A. bepuyniu,
A.H.Konmozopos.

Om 3emneoenus k ceomempuu. Ilugpazop u eco wxona. @anec, Apxumed. Ilnamon u Apucmomerns.
Ilocmpoenue npasunbHvIx MHO20Y201bHUK0G. Tpuccekyusa yena. Keaopamypa kpyea. Yoeoenue kyoa.
Hcmopus uucna . 3onomoe ceuenue. «Hauana» Eexnuoa. JI Diinep, H.U.Jlobauesckuti. Ucmopus nsimozo
nocmynama.

T'eomempus u uckyccmeo. I’ eomempuueckue 3aKOHOMEPHOCINU OKPYHCAIOUE20 MUPA.

Acmponomus u ceomempus. Ymo u xax ysnanu Anaxcazop, Spamocgen u Apucmapx o pazmepax Jlynvl,
3emnu u Connya. Paccmosnus om 3emau 0o Jlyner u Connya. Mzmepenue paccmosinusa om 3emnu 0o Mapca.
Ponb poccutickux yuenvix 6 pazsumuu mamemamuxu. J1.Dunep. H U.Jlobauesckuii, I1.J1. Yeovlues, C.
Kosanesckas, A.H.Koamoeopos.

Mamemamuxa 6 paseumuu Poccuu: [lemp I, wikona mamemamu4eckux u HagUeayKux HayK, pazeumue
poccutickoeo ¢pnoma, A.H.Kpwinos. Kocmuuecxas npoepamma u M.B.Kenowviu.

BoinyckHuk Hay4yurcs B 7-9 kiaccax (/151 MCIIOJIb30BAHUS B OBCETHEBHOM KU3HM U 00eceYyeHust
BO3MOKHOCTH yCHEIIHOI0 NPOX0JIKeHHs 00pa3oBaHusi HAa 02a30BOM yPOBHeE)

DJIEeMEHTBI TEOPHH MHOKECTB 1 MATEMAaTHYECKOM JIOTHKH

OnepupoBarh Ha 6a30BOM YpOBHE MOHATUSMU: MHOKECTBO, JIEMEHT MHOKECTBA, IIOJJMHOKECTBO,
IIPUHAUIEKHOCTD;

3a/1aBaTh MHOKECTBA IIEPEUNCICHUEM UX DJIEMEHTOB;

HaXO/UTh NepecedeHne, 00beAMHEHNE, TOMHOKECTBO B IPOCTEUIINX CUTYalLUsX;

OIIEpUPOBATh HA 0OA30BOM YPOBHE MOHATUSIMU: ONPEAEICHHUE, AKCHOMA, TEOPEMA, 10Ka3aTeIbCTBO;
IIPUBOJUTH IIPUMEPBI U KOHTPIIPUMEPHI IS TOATBEPIKACHUS CBOUX BBICKAa3bIBAHUM.

B noBcenHeBHOM KU3HU U NIPH U3YYEHHUH APYIUX MPeIMETOB:

UCMOJIb30BaTh TpaduuecKoe NpeACcTaBICHNE MHOXKECTB JUIsl OIIMCAHUS pealbHBIX MPOLIECCOB U SABICHUM,
IIPU pELICHUN 3a]a4 JPYTUX y4eOHbIX MTPEIMETOB.

Yucaa

OnepupoBath Ha 6a30BOM ypOBHE MOHATUSAMU: HATYpaJIbHOE YUCIIO, 11€JI0€ YUCII0, OOBIKHOBEHHAs APOOb,
JecATUYHas 1po0b, CMEIIaHHas 1poOb, pallMOHAIBHOE YU CII0, apu(METUYECKHI KBaIpaTHBI KOPEHb;
HCIIOJIB30BaTh CBOKMCTBA YMCEN U MPAaBHJIA JENCTBUN ITPU BBINIOJHEHUH BBIYMCIIEHUN;

MCI0JIb30BaTh IPU3HAKY IE€IUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJTHEHUH BBIYMCIEHUN U PEILIEHUN
HECJIOKHBIX 33714,

BBIIIOJIHATH OKPYIJVIEHUE pallMOHAIbHBIX YMCENI B COOTBETCTBUU C IIPaBUIIAMU;

OLICHMBATh 3HAYECHHE KBAPATHOTO KOPHSI U3 MOJIOKUTEIBHOIO LEJIOT0 YHUCIIA;

pacro3HaBaTh PALMOHAIBHBIE U UPPALlMOHAJIbHBIC YHUCIIA;

CPaBHUBATH YNCJIA.

B noBcexHeBHOM KU3HU U NIPH U3YYEHHUH APYIUX NPeIMETOB:

OLICHUBATh PE3YJIBTATHI BEIYMCIICHUN NPU PEIICHUH NMPAKTUYECKUX 3a7a4;

BBIIIOJIHATH CPABHEHUE YHUCEIl B PEAJIBHBIX CUTYaLUsIX;

COCTaBJISITh YHCJIOBBIE BBIPAXKEHUS MTPU PEIICHUH MTPAKTUUYECKUX 3a]a4 U 3aj1ad U3 JPYrux y4yeOHbIX
IIPEAMETOB.

ToxnecTBeHHbIE IPe0Opa30BaHUA

BbInonHATE HECTI0XKHBIE TPE0Opa30BaHMs I BEIYMCICHHS 3HAUYEHUI YHCIIOBBIX BBIPAXKEHUH, COAEPIKAIIIUX
CTEIEHU C HAaTypaJbHBIM I10KA3aTeJIEM, CTEIICHU C LIEJIBIM OTPULIATEIIbHBIM II0OKa3aTeNeM;



BBINOJIHATEH HECJIOKHBIE ITPE0Opa30BaHus eNbIX BHIPAKECHUN: paCKpbIBaTh CKOOKH, TPUBOAUTH MTOJAO0OHBIE
cllaraeMsle;

UCIOJIBb30BaTh (POPMYIIBI COKPALICHHOTO YMHOKEHHUS (KBaApaT CyMMBI, KBaJpaT pa3HOCTH, pa3HOCTh
KBaJ[paTOB) AJIsl YIPOILEHUS BBIYMCICHUN 3HAUEHUH BbIpaXKEHUH;

BBINOJIHATH HECIIOXKHBIE TPe0Opa3zoBaHus APOOHO-TMHEHHBIX BHIPAYKEHUH U BEIPAXKEHUH ¢ KBapaTHBIMU
KOpPHSIMHU.

B noBceHeBHOM KU3HM M NIPH M3YYEHHH APYTUX NPeIMETOB:

IIOHMMAaTh CMBICH 3allMCH YUCIIA B CTAHAAPTHOM BHJIE;

OIepUpOBaTH Ha Oa30BOM YpOBHE MOHITHUEM «CTAHIAPTHAS 3aIIUCh YUCIay.

YpaBHeHHsI M HEPABEHCTBA

OmnepupoBarb Ha 0A30BOM YPOBHE MOHSATHIMH: PABEHCTBO, YNCIOBOE PABEHCTBO, YPaBHEHUE, KOPEHb
yYpaBHEHMsI, pELIEHHE YpaBHEHUs, YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO, PEIIEHUE HEPABEHCTBA,
IIPOBEPSATH CIPABEUIMBOCTH YHCIOBBIX PABEHCTB U HEPABEHCTB;

pelaTh JMHEHHbIE HEpaBEHCTBA U HECII0)KHbIE HEPAaBEHCTBA, CBOJAIINECS K JIMHEHHBIM;

pelaTh CUCTEMbI HECII0KHBIX JJMHEMHBIX YPaBHEHU, HEPABEHCTB;

IIPOBEPATH, SIBJIACTCS JIM JAHHOE YMCIIO PELICHUEM YPaBHEHUS (HEPABEHCTBA);

pelmaTh KBaJipaTHbIe ypaBHEHUS 10 (opMysie KOpHEH KBaIpaTHOTO yPaBHEHHUS;

n300pakaTh peIIEHUs] HEPABEHCTB U UX CUCTEM Ha YMCIIOBOH MPSMOH.

B noBceHeBHOM KU3HM M TIPU M3YYEHHH APYTUX NPeIMETOB:

COCTABJIATh U pellaTh JUHEHHbIC YPABHEHUS NP PEILICHUH 3a]1a4, BO3HUKAIOIUX B APYIHX Y4eOHBIX
IperMeTax.

DOyHKIUH

HaxonuTs 3HaueHne QyHKIMH 1O 33JaHHOMY 3HAUYECHHUIO apTyMEHTa;

HaXO/UTh 3HaUEHHE apryMeHTa 10 3aJaHHOMY 3HAYE€HUIO ()YHKLIUU B HECIIOXKHBIX CUTYaLlUsX;
OIIpEAEIATH MOJI0KEHUE TOUKH T10 €€ KOOPAUHATaM, KOOPAWHATHI TOUKH I10 €€ MTOJIOKEHUIO Ha
KOOP/AMHATHOH MJIOCKOCTH;

1o rpaduKy HaXOAUTH 00JIACTh OTPEACICHHUS, MHOKECTBO 3HAYCHUH, HYH (PYHKIIUH, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA, IPOMEKYTKH BO3pACTaHMs U YOBbIBaHUs, HauOoOJIblIIee U HAMMEHbILIEe 3HAYCHUS
byHKINY,

CTPOUTH TpadUK TUHEHHON QYHKIINU;

IIPOBEPSTH, SIBISIETCA JIM JaHHBIN rpaduk rpadgukoM 3aiaHHON QyHKIMK (JIMHEWHOM, KBaJpaTUUHOM,
00paTHON MPONOPLUOHATBHOCTH);

OTpeAeNATh NPUOIMKEHHbIE 3HAYEHUSI KOOPAWHAT TOUKU NIepecedeHts] rpapuKoB (pyHKIIHIA;
OIIepUpOBATh Ha 6a30BOM YpOBHE MOHIATUSMU: ITOCIIEA0BATENLHOCTD, apu(pMeTHIecKas Iporpeccus,
reoMeTpUYecKasl Iporpeccus;

pelaTh 3a/1auu Ha MPOrPECCHHU, B KOTOPBIX OTBET MOKET OBITh MOJIY4YEH HEMOCPEACTBEHHBIM MOACUeTOM 0e3
MpuUMEeHeHus PopMyII.

B noBcenHeBHOM KU3HHM M IPH M3YYCHHHU APYTUX NPEIMETOB:

MCIOJIb30BaTh I'paMKH peaibHbIX MPOLECCOB U 3aBUCUMOCTEH JIIsl ONIPEIeIeHHs UX CBOWCTB (HauOoblIne
Y HaMMEHbIIINE 3HAUYEHHsI, IPOMEKYTKH BO3PACTaHUS U YObIBaHHS, 00JIACTH MOJIOKUTEIBHBIX U
OTpHUIATENbHBIX 3HAYEHUN U T.I1.);

UCIOJIb30BaTh CBOMCTBA TMHEHHON (DYHKIIMHU U ee TpaduK MpH peleHnH 3a7a4 U3 IpYTux y4eOHbIX
MPEIMETOB.

CraTncTHKA M TeOpHs BEPOSITHOCTEH

NwmeTs npencraBiieHne 0 CTaATUCTUYECKUX XapaKTEePUCTUKAX, BEPOSITHOCTH CITy4alfHOTO COOBITHS,
KOMOMHATOPHBIX 3ajlayax;

pelath npocTeiire KOMOMHATOPHBIE 3a/1a4l METOA0M IPSIMOTO U OPTaHW30BaHHOTO Mepedopa;
NPEJCTaBIATh JaHHbBIE B BUJIE TAOIUIL, JUarpamMm, rpauKoB;

YUTaTh WH(OPMALINIO, TPEJICTABICHHYIO B BUIE TaOIMIIbI, TUarpaMMbl, Tpaduka;

OIpeJIeNIATh OCHOBHBIE CTATHCTUYECKUE XapPAKTEPUCTUKU YHUCIOBBIX HAOOPOB;

OLIEHHUBATh BEPOSTHOCTH COOBITHS B MPOCTEUIINX CITydasiX;

UMETb MPECTABICHUE O POJIM 3aKOHA OOJIBIINX YMCET B MACCOBBIX SIBICHUSX.

B noBcenHeBHOM KU3HM M NIPH U3YYECHHH APYTUX NMPeIMETOB:

OLIEHUBATh KOJIMYECTBO BO3MOKHBIX BAPUAHTOB METOJIOM I1Epedopa;

UMETb MPEJCTABICHUE O POJIM MPAKTUYECKU JOCTOBEPHBIX M MAaJOBEPOSTHBIX COOBITHIA;



CpPaBHMBAaTh OCHOBHBIE CTATUCTUYECKUE XaPAKTEPUCTUKH, IOJIYUEHHBIE B IIPOLIECCE PEIICHUS] IPUKIIATHON
3a/1a4M, U3Y4YCHHS PEAIBHOTO SIBJIICHHUS,

OLIEHUBATh BEPOSATHOCTh PEaIbHBIX COOBITUI U SBJICHUN B HECTOXKHBIX CUTYAIHSX.

TekcToBBIC 3a1a4H

Pemrate HeCI0XKHBIE CIOKETHBIE 33]]a4l Pa3HbIX THIIOB HA BCe apu(PMeTHUECKUE ICHCTBHS,

CTPOUTH MOJEIIb YCIIOBHS 3a/1a4H (B BHJIE TAOJIULIbI, CXEMBbI, PUCYHKA HJIM YPABHEHUS), B KOTOPOI TaHbI
3HAUYEHUS JIBYX U3 TPEX B3aUMOCBSI3aHHBIX BEJIMYMH, C LIEJIbIO [IOMCKA PELLEHUS 3a7a4u;

OCYLLECTBIIATH CIIOCOO MOUCKA PELICHUs 3a7jaui, B KOTOPOM PacCyKJI€HHE CTPOUTCS OT YCIOBUS K
TpeOOBAHUIO WM OT TPEOOBAHUSA K YCIOBHIO;

COCTaBJIATH IUIAH PELICHMS 3a/1a4U;

BBIJIEJISAITh 3TAllbl PEIICHUS 33/1a4H;

MHTEPIPETUPOBATh BHIYUCIUTENBHBIE PE3YJIBTATHI B 3a/1a4€, UCCIIEN0BATh MOJIYyYEHHOE PEIICHUE 3a/1a4U;
3HATh pa3IMuue CKOpOCTENH 00BEKTa B CTOAUYEH BOJIE, IPOTUB TEUEHUS U 110 TEUEHUIO PEKH;

pelaTh 3aa4d Ha HaX0XKIEHUE YacTy YNCia U YUCIIA TI0 €ro 4acTu;

pelaTh 3a/1a4M pa3HbIX THIIOB (Ha paboTy, HAa IOKYIKH, HA IBUKEHHE), CBA3BIBAIOIINX TPH BEITHMYMHBI,
BBIICIIATH 3TH BEJITUYHUHBI U OTHOLICHHS MEXKIY HUMU;

HaXOJUTh MPOLIEHT OT YKUCJIA, YUCIIO IO IPOLIEHTY OT HET0, HAXOAUTh MIPOLIEHTHOE CHUYKEHUE UITU
IIPOLIEHTHOE MOBBILICHUE BEJTUYHHBI;

pelIaTh HECIIOKHbIE JIOTHYECKUE 337a4l METOJIOM PacCyKI€HUH.

B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTHX NPEIMETOB:

BBIIBUTATh TUIIOTE3bI O BO3MOKHBIX IPEEIIbHBIX 3HAUEHUAX UCKOMBIX B 33Jjau€ BEJIUYUH (J1€TaTh
MPUKUIKY).

I'eomeTrpuueckue purypsoi

OnepupoBath Ha 0a30BOM YPOBHE MOHATHAMH F€OMETPHUECKUX DUTYp;

M3BIIEKaTh HH(OPMAIIHIO O TEOMETPUIECKUX (PUTypax, MpeCTaBICHHYIO Ha YepTeKaxX B SBHOM BUJIC;
IPUMEHSATB JUI PELIeHUs 3a7a4 reoMeTpudeckre (akThl, €CIU YCIOBHS UX IPUMEHEHMs 3aJaHbl B IBHOU
hopme;

pelaTh 3a/1aud Ha HaX0XKJIeHHE T€OMETPHUUECKUX BETMYHMH 110 00pa3laM WK alropuTMaMm.

B noBceHeBHO KU3HM M TIPM M3YUYEHHHU APYTUX NPeIMETOB:

HCIOJIb30BaTh CBOMCTBA FEOMETPUUECKUX (PUTYp [UI pELIeHNs THUIOBBIX 3a/1a4, BO3HUKAIOIINUX B CUTYAIHIX
MTOBCE/IHEBHOM JKM3HU, 3a/1a4 MPAKTUYECKOTO CO/AECPKAHMSL.

OTHomeHNs

OnepupoBaTh Ha 6a30BOM ypOBHE MOHATUSAMU: PABEHCTBO QUTYD, paBHbIE (PUTYPHI, PABEHCTBO
TPEYrOJIbHUKOB, IAPAJLIENBHOCTD NPSAMBIX, IEPIEHIUKYIIPHOCTD MPSIMBIX, YTJIbI MEXIY NPSIMBIMH,
MEPIEeHIUKYIIAP, HAKIOHHAS, IPOEKIUS.

B noBcenHeBHOM JKU3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

HCIO0JIb30BaTh OTHOIICHHUS I PEILIEHUs] IPOCTEHIINX 3a/1a4, BO3HUKAIOUINX B PEAIbHOM KU3HU.
N3mepenus u BoIYMCICHUS

BbInonHATE N13MEpeHne JUIMH, PACCTOSIHUM, BEJMUUH YIJIOB, C IIOMOILBIO HHCTPYMEHTOB ISl U3MEPEHUN
JUIMH U YIJIOB;

MPUMEHSTH (POPMYIIbI IEPUMETPA, IJIOUIaAN U 00beMa, MIIOLIAAN TOBEPXHOCTH OTIEIbHBIX
MHOT'OTPaHHHUKOB IPU BBIUMCIIEHUAX, KOTJ]a BCE JaHHBIE UMEIOTCS B YCIIOBHY;

npuMeHsTh TeopeMy [ludaropa, 6a30Bble TPUTOHOMETPHUYECKHE COOTHOIIEHUS JJIs1 BEIYUCIICHUS JUTHH,
pPacCTOSIHUH, TUIOLIAACH B IIPOCTEHIINX CIIydasiX.

B noBceaHeBHO KU3HM ¥ NIPH M3YUYEHHHU APYTUX NPeIMETOB:

BBIYUCIIATH PACCTOSHUS HA MECTHOCTH B CTAHJAPTHBIX CUTYalUsX, IUIOMAAN B IPOCTEHIINX CIIydasXx,
MPUMEHSTH (POPMYIIbI B IPOCTEHIINX CUTYyallUsIX B TOBCEITHEBHOM JKHU3HH.

I'eomeTpuyeckue nocTpoeHus

N300paxaTs TUNIOBBIE IJI0CKHE (GUTYPHI U GUTYPHI B IPOCTPAHCTBE OT PYKH U C TIOMOIIIbIO HHCTPYMEHTOB.
B noBcenHeBHOM KU3HM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

BBITNIOJHATH MPOCTENUIIINE TOCTPOSHUSI HA MECTHOCTH, HEOOXOAUMBIE B peaTbHON KHU3HU.
I'eomeTpuueckune npeodpazoBaHus

Ctpoutsb urypy, CHMMETPHUUHYIO JaHHOU (PUTYpe OTHOCUTEIBHO OCH U TOYKH.

B noBcenHeBHOM KU3HHM M NIPH U3YYECHHHU APYTUX NPEIMETOB:

pacro3HaBaTh JBI)KEHHE O0BEKTOB B OKPYKAIOIIEM MHpE;



pacmo3HaBaTh CHMMETPHYHBIE (DUTYPBI B OKPYKAIOIIEM MHUPE.

BekTopbl 1 KOOPAMHATHI HA MJIOCKOCTH

OmnepupoBarh Ha 6a30BOM YPOBHE MOHSATUSMHU BEKTOpP, CyMMa BEKTOPOB, ITPOU3BEACHNUE BEKTOPA HA YHCIIO,
KOOPJMHATHI Ha TUIOCKOCTH;

OTIPEACTISATH MPUOIIKEHHO KOOPIUHATHI TOUKHU IO €€ N300paKCHHUIO Ha KOOPIUHATHON TUIOCKOCTH.

B noBce HeBHOI KU3HM U MIPH U3YYEHUH IPYTHX NMPeIMETOB:

WCII0JIb30BaTh BEKTOPHI ISl PEIICHHS IPOCTEUIITNX 3aa4 Ha ONpeIeIEHUE CKOPOCTU OTHOCUTEIILHOTO
JBHIKECHUS.

HcTopust MaTeMaTuKHu

OnuchIBaTh OT/ACIBbHBIC BBIIAOIIUECS PE3YJIbTATHI, IOJYYCHHBIC B X0/1€ PA3BUTHS MAaTEMAaTUKH KaK HayKH,
3HaTh NPUMEPHI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB, B CBS3U C OTE€UECTBEHHOW U BCEMHUPHOMU
HUCTOPUEH;

MMOHUMATh POJIb MaTeMaTUKH B pazButuu Poccun.

Metoabsl MATEMATHKH

BriOupars noaxoasimuii M3y4eHHbIN METOJT U1l pELICHUSI U3YYEHHBIX TUIIOB MaTEMAaTUYECKHUX 3a/1a4;
[TpuBOIUTE MpUMEpHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B OKpYKarollel JeCTBUTETbHOCTH U
MIPOU3BEICHUSIX UCKYCCTBA.

BbInycKHUK MOJYYUT BO3MOKHOCTh HAYYUTHCA B 7-9 Ki1accax (1J1s1 yCIEIHOT0 MPOJ0JIKeHU S
00pa3oBaHus HA YI.IyOJICHHOM YPOBHeE)

DJIeMeHThI TeOPHH MHOKeCTB M1 MATEeMaTH4eCKO JIOTUKH
CB000/1HO OnIepUpPOBATh MOHATUSMH: MHOKECTBO, XapAKTEPUCTUKN MHOXKECTBA, JIEMEHT MHOKECTBA,
IIyCTOE, KOHEYHOE U OECKOHEYHOE MHOXKECTBO, TOJIMHOKECTBO, IPUHAJICKHOCTh, BKJIOUEHHUE, PABEHCTBO
MHOYECTB, CIIOCOOBI 33/1aHNE MHOXKECTBA,
3aJ]aBaTh MHOYKECTBA PAa3HBIMH CIIOCOOaMU;
IIPOBEPSATH BBIIOJIHEHUE XapaKTEPUCTUUECKOIO CBOMCTBA MHOXKECTBA;
CBOOO/IHO OIIEPUPOBATH MOHATUSAMU: BbICKA3bIBAHUE, HCTUHHOCTD U JIOXKHOCTb BBICKA3bIBAHUS, CII0KHbBIE U
IIPOCTHIE BBICKA3bIBaHUS, OTPULIAHUE BBICKA3BIBAHUI; HICTUHHOCTD U JIOKHOCTb YTBEPXKIACHUSA U €r0
OTpHIIaHMs, ONIEpalliy HaJl BHICKA3bIBAHUSIMU: U, UJIU, HE; YCIIOBHbIE BHICKA3bIBAHUS (MMIUIMKALINN);
CTPOUTH BBICKA3bIBAaHMSI C HCIIOJIb30BAaHUEM 3aKOHOB aJIr€0pbl BHICKA3bIBAHUH.
B noBcenHeBHOM KU3HU U NIPH U3YYEHHUH APYIUX MPeIMETOB:
CTPOUTH PACCYKIEHU Ha OCHOBE UCIIOJIb30BaHUs IIPABUJI JIOTUKH;
HCIOJIb30BAaTh MHOKECTBA, ONEPALINN C MHOYKECTBAMH, UX TpaduiyecKoe MpeICTaBICHNUE I OIMUCAHUS
peanbHBIX MPOLIECCOB U SBJICHUHN, P PEILICHUH 3aj1au APYTUX YUeOHBIX TPEIMETOB.
Yucaa
CB000/IHO OnepUpPOBaTh MOHATUSAMH: HATYPaJIbHOE YHCIIO, MHOYKECTBO HATypaJIbHBIX YHCEIl, 11€J0€ YUCIIO,
MHO>KECTBO 1LIEJIBIX YHCEN, OOBIKHOBEHHAs APOOb, AecATUYHAs 1po0b, CMEIIAHHOE YUCIIO, pallMOHATIbHOE
YHCJIO, MHOKECTBO pallMOHAIBHBIX YHUCEII, UPPALMOHAIBHOE YHUCIIO0, KOPEHb CTEIIEHU N, IEUCTBUTEIIBHOE
YHCJI0, MHOKECTBO JICHCTBUTENBHBIX YHACEI, TEOMETPUYECKasi HHTEPIPETALNS HATYPAJIbHBIX, LIEJIbIX,
paLMOHAIBHBIX, IEUCTBUTEIIBHBIX YHUCEIL;
MMOHUMATh U OOBSACHATH PA3HUILY MEKY MO3UIIMOHHON 1 HETTO3UIIMOHHOMN CUCTEMaMu 3alluCH YKCe,
NEPEBOIUTH YUCIIA U3 OJJHON CUCTEMBI 3alMCH (CUCTEMbI CUMCICHHS) B IPYTYIO;
JIOKA3bIBATh M UCIIOJIb30BaTh MIPU3HAKH JIEIUMOCTH Ha 2, 4, 8, 5, 3, 6,9, 10, 11 cymMMbl 1 mpou3BeeHUSA
YHCeJl IIPU BBITIOJIHEHUY BBIYUCIICHUH U PELLIEHUN 3a/1a4;
BBIITOJIHATH OKPYIJIEHHE PAallMOHAIBHBIX U UPPALMOHAIBHBIX YHCEII C 33JaHHON TOYHOCTBIO;
CpaBHUBATh JEHCTBUTENLHBIC YNCIIA PA3HBIMU CIIOCO0AMH;
YHOPSAOYMBATH YKCIA, 3alIUCaHHbIE B BUJI€ OOBIKHOBEHHOM M JIECATUYHON ApoOH, yncia, 3aliCcaHHbIe ¢
MCIOJIb30BaHUEM apH(PMETHUECKOT0 KBaIPaTHOTO KOPHS, KOpHEH cTernenu Ooblie 2;
Haxoauth HOJ] m HOK umncen pa3HbiMu crioco0aMu M UCIIOJIb30BATh UX MPH PELICHUHU 33]1aY;
BBINOJIHATE BBIYMCIICHUS U IPEOOpa30BaHMsI BEIPAXKEHUH, COIepKAIUX JEHCTBUTENBHbIE YHCTA, B TOM
YHCJle KOPHU HATYPaJbHBIX CTETICHEH.
B noBceqHeBHOM KU3HHU U NIPH U3YYEHUH APYIUX MPeIMETOB:
BBITOJIHATE M OOBSICHATH PE3YNIbTaThl CPABHEHUS PE3YJIbTaTOB BBIUMCICHUH MPH PEILICHUH MPAKTUYECKUX
3aja4, B TOM 4KcJIe NPUOIMKEHHBIX BEIYUCICHHH, NCTIONB3Ys pa3HbIe CIIOCOObI CPaBHEHUH;



3alHChIBaTh, CPABHUBATh, OKPYIJISITh YUCIIOBBIE JAHHBIE PEAJIBHBIX BEIMUUH C UCIIOJIb30BAHUEM Pa3HBIX
CUCTEM U3MEPEHUS;

COCTABIISITh M OLICHWBATh Pa3HBIMU CIIOCOOAMHU YHCIOBBIE BEIPAKEHUS NPH PEILICHUH MPAKTUYECKHX 33/1a4 U
3aja4d U3 APYrux y4eOHbIX IIPEIMETOB.

ToxnecTBeHHbIE IPe0OpPa30BaHUA

CB000IHO ONIEpUPOBATh MOHATUSAMH CTEIIEHU C LIEIbIM U APOOHBIM IIOKA3aTeNeM;

BBITIOJIHATH J10Ka3aTEIbCTBO CBOMCTB CTENIEHU C LIEJIbIMU U APOOHBIMU I10KA3aTEISIMU;

OIIEpUPOBATh OHATUAMHU «OAHOWIEH», «MHOIOWIEH», «MHOTOUYJICH C OJHOM MEPEMEHHON», « MHOTOWIEH C
HECKOJIbKUMH NTePEMEHHBIMIY, K03()(HUIIUEHTHI MHOTOUWICHA, «CTaHAAPTHAS 3alIUCh MHOTOWICHAY, CTEIICHb
OJITHOYICHA U MHOTOYJICHA;

CBOOOJTHO BJIAJETh IPUEMaMH IIPeoOpa30BaHus LETBIX U APOOHO-PALMOHATBHBIX BBIPAKEHUI;

BBINOJIHATH PA3I0kKEHUE MHOTOUJIEHOB HA MHOXHUTEIN Pa3HbIMU CIIOCO0aMH, C UCIIOIb30BAHUEM
KOMOWHAIMH Pa3InYHbIX IPUEMOB;

UCIOJIb30BaTh TeopeMy Bueta u Teopemy, oOpatHyto Teopeme Buera, a1 moucka KopHei KBagpaTHOTO
TpPEXWIEHA U JJIsl PELIEHUS 3a/1a4, B TOM YKCJIE 33/1a4 C IapaMEeTPaMu Ha OCHOBE KBAJPaTHOIO TPEXUWIEHA;
BBITIOJIHATH JI€JIEHUE MHOTOWIEHA HA MHOTOWIEH C OCTaTKOM,;

JIOKa3bIBaTh CBOMCTBA KBAIPATHBIX KOPHEN U KOPHEW CTEIIEHH N;

BBINOJIHATH NPE0O0pa30BaHMsl BEIPAXKECHUH, COIepKAIUX KBalpaTHbIe KOPHU, KOPHU CTEINEHH N,

CBOOO/IHO ONEPUPOBATH MOHATUSAMU KTOKJIECTBOY, «TOKIECTBO HA MHOYKECTBEY», «TOXKAECTBEHHOE
npeoOpa3oBaHue;

BBINIOJIHATH Pa3In4yHble IPeoOpa30BaHusl BIPAXKEHUN, COJIEPKAIIMX MOJTYJIH.

B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTHX NPEIMETOB:

BBITIOJIHATH MPEOOPA30BAHMS U ICHCTBHSI ¢ OYKBEHHBIMHU BBIPAKCHHUSMH, YUCIOBBIE KO (DUITECHTHI
KOTOPBIX 3allUCaHbl B CTAHAAPTHOM BHJIE;

BBITIOJIHATH Peo0pa30BaHus pallMOHAIBHBIX BRIPAXKEHUN MTPU PEIICHUH 3a]a4 APYTUX YUEOHBIX MTPEIMETOB;
BBINOJIHATH POBEPKY MPABJONO0A00US (PU3NIECKUX U XUMUYECKUX (POPMYJI HA OCHOBE CpPaBHEHHUS
pa3sMEpHOCTEN U BaJIEHTHOCTEH.

YpaBHeHHd U HEPABEHCTBA

CB00OHO onepHUpOBaTh MOHATUIMH: YPaBHEHHE, HEPABEHCTBO, PABHOCHIIbHBIE YPaBHEHUSI U HEPABEHCTBA,
YPaBHEHUE, SBIISIIOIIEECS CIIEICTBUEM JAPYTrOro ypaBHEHMS, YPaBHEHHUs], PABHOCUIIbHBIE HA MHOXECTBE,
paBHOCUJIbHBIE ITPE0O0pPa30BaHNs YPaBHEHUH;

pelare pa3Hble BUbl ypAaBHEHUN U HEPABEHCTB U UX CUCTEM, B TOM YHUCIIE HEKOTOpBIE ypaBHeHus 3 u 4
CTeNeHel, JpoOHO-pallMOHAIbHBIE U UPPALlOHAIbHBIE;

3HaTh TeopeMy Buera 11 ypaBHEHUI CTENIEHU BbIIIE BTOPOH;

MTOHUMATh CMBICII TEOPEM O PaBHOCHIIBHBIX U HEPAaBHOCWIIbHBIX TPEOOPa30BaHUAX YPaBHEHUM U YMETh UX
JIOKa3bIBaTh;

BJI4/IETh Pa3HBIMU METOJIaMU PELICHHS YPaBHEHHH, HEPABEHCTB U UX CUCTEM, YMETh BBIOUPATH METO]T
pereHust 1 000CHOBBIBATh CBOM BHIOOD;

HCIOJIb30BaTh METOJ] MHTEPBAJIOB I PEIlIEHUs] HEPABEHCTB, B TOM YHCIIE€ APOOHO-PALIMOHAIBHBIX U
BKJTIOYAIOIIUX B ce0s1 MppaLlMOHATIbHbIE BHIPAXKECHHUS;

pelats anredpandyeckiue ypaBHEHHsI U HEPaBEHCTBA U UX CHCTEMBI € TTapaMeTpaMy alredpandeckum 1
rpadM4ecKuM METO/IaMH;

BJI4/IETh Pa3HBIMU METOJIaMU JI0Ka3aTeIbCTBA HEPABEHCTB;

pelaTh ypaBHEHUS B LENbIX YUCIIAX;

n300pakaTh MHOXKECTBA Ha IUIOCKOCTH, 3a/1aBa€Mble YpaBHEHUSIMH, HEPABEHCTBAMH U UX CHCTEMaMHU.

B noBcenHeBHOM KU3HM M NIPH M3YYECHHHU APYTUX NPEIMETOB:

COCTaBJISITh U pellaTh ypaBHEHUs, HEPABEHCTBA, X CUCTEMbI IIPU PEILIEHUH 3a7a4 APYTruX y4eOHbIX
IIPEIMETOB;

BBITIOJHATH OLEHKY MPaBIONOA00uUs pe3yIbTaTOB, MOIYyYaeMbIX MPU PELICHUH PAa3INYHBIX YPaBHEHUIH,
HEPaBEHCTB U UX CHCTEM IPH PEIICHUH 33]a4 APYTHX y4eOHBIX MPEIMETOB;

COCTaBJISITh U pellaTh YpaBHEHUS U HEPABEHCTBA C MapaMeTpaMu IPU PelIeHUH 3a7a4 APYTrux y4eOHbIX
IIPEIMETOB;

COCTaBJIATh YpaBHEHHE, HEPABEHCTBO WJIM UX CUCTEMY, ONMCHIBAIOIIUE PEATbHYIO CUTYALUIO WK
IIPUKIAIHYIO 3a1a4y, HHTEPIPETUPOBATh MOJTYYCHHBIE PE3YJIbTATHI.

DOYyHKIUH



CB00OOHO OTIEPUPOBATH MOHATHIMU: 3aBUCUMOCTD, ()YHKITMOHATIbHAS 3aBUCUMOCTD, 3aBUCUMAs U
He3aBUCHMas IepEeMEHHbIe, QYHKIIUS, CTTIOCOOBI 3aaHus (PYHKIINU, apTyMEHT B 3HaYCHUE (QYHKITUH,
00J1acTh OMPE/IEIICHUs U MHOXKECTBO 3HAUCHUS QYHKIUH, HYIU (HYHKIIUHU, POMEKYTKU 3HAKOMIOCTOSHCTBA,
MOHOTOHHOCTh (DYHKITMH, HAaOOJIbIIICE 1 HANMEHbIIICE 3HAYCHHUSI, YeTHOCTH/HEUYETHOCTD (DYHKIIHH,
MEePUOANIHOCTh (PyHKIIMHU, TpaduK QYHKIINU, BEPTUKAIBHAS, TOPU30HTAIbHAS, HAKJIOHHAS AaCUMIITOTHI;
rpaduK 3aBUCUMOCTH, HE SBISIONICHCS (PyHKIINEH,

CTPOUTH rpaduKu QYHKIHN: THHESHHON, KBaPATUIHON, IPOOHO-IMHEHHOM, CTETICHHOHN MPU Pa3HBIX

3HAYEHMsIX TOKasaTens crenenu, ¥ =X

HCIIONB30BaTh IpeodpasoBaus rpaduka Gyuxmmn Y = F (x)

(byHKIlI/Iﬁ y =af (kx +b) +c¢ :

aHAJIM3UPOBATh CBOMCTBA (YHKUMI U BUJ rpaka B 3aBUCIMOCTH OT TApaMETPOB;

CBOOO/JHO OIEPUPOBATH MOHATUAMU: IIOCIEJOBATEIHOCTD, Ol PaHUUEHHAs I0CIEI0BATENBHOCTb,
MOHOTOHHO Bo3pacTaromias (yObIBaro1as) oCIe10BaTENbHOCTb, IPEAEI I0CIE10BATEILHOCTH,
apuMeTHyecKas IporpeccHsi, FeOMeTpHUECcKas POrpeccHsi, XapaKTepUCTUUECKOE CBONCTBO
apupMeTHIeCKOr (TeOMETPUIECKOI ) TPOTpecCu;

HCIOJIb30BaTh METO/I MATEMaTHUECKOW MHAYKIIUH [UIS BbIBOJA (hOpMYJI, T0Ka3aTeIbCTBA PABEHCTB U
HEPABEHCTB, PELIECHUS 3ajay Ha JIeJIMMOCTb;

HCCIIEI0BATh I10CIIE0BATEIbHOCTH, 3aJaHHbIE PEKYPPEHTHO;

pemaTh KOMOMHUPOBAHHBIE 33/1a4X Ha apH(PMETHIECKYIO H TEOMETPHUYECKYIO POTPECCHH.

B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTHX NPEIMETOB:

KOHCTPYMPOBATh U UCCIIEN0BATh (DYHKIIMH, COOTBETCTBYIOLINE PEATHHBIM ITPOLIECCAM U SBICHHSIM,
MHTEPIPETUPOBATH NOJYUYECHHBIE PE3Y/IbTaThl B COOTBETCTBUM CO CHELM(PUKOM HcciIeyeMoro nmporecca uin
SIBJICHUS;

UCIOJIb30BaTh Tpa(UKH 3aBUCUMOCTEH U1 UCCIIe0BAHUS peallbHBIX ITPOLIECCOB U SBJICHUM;
KOHCTPYMPOBATh U MCCIIEN0BaTh (DYHKIIMH MIPU PEUICHUH 33/1a4 JPYTUX Y4eOHBIX IPEIMETOB,
MHTEPIPETUPOBATH NOJIYUECHHBIE PE3YJIbTAaThl B COOTBETCTBUHM CO CHENM(PUKOI yueOHOro npeamMera.
CraTucTHKA M TeopHus BePOSITHOCTEH

CB000/1HO OnIepUpPOBaTh MOHATUSAMH: CTOJIOUATHIE U KPYTOBBIE JMAarpaMMbl, TAOIUIbI JAHHBIX, CPE/IHEE
apudmeTnueckoe, MeraHa, HauOOoJIbIlIEe U HAUMEHbIIee 3HAUEHUsI BHIOOPKHU, pa3Max BbIOOPKH, JUCTIEpCHUs
U CTaHJIapTHOE OTKJIOHEHHE, CllydaliHas W3MEHUYUBOCTb;

BbIOMpaTh HanboJiee yoOHBIH criocob npescTaBiieHuss HOpMaIy, aJIeKBaTHBIN ee CBOIICTBaM U LIEISIM
aHaIn3a;

BBIUHCIISATH YHNCIOBBIE XapaKTEPUCTUKU BHIOOPKU;

CBOOO/THO OIIEPUPOBATH MOHATHAMU: (PaKTOPHAI YUCIIA, IEPECTAHOBKU, COYETAHUS U Pa3MELCHHUS,
TpeyrosbHUK [lackais;

CBOOOJTHO ONIEPUPOBATH MOHATHIAMU: CIy4ailHbIN ONBIT, CIy4allHbINA BEIOOP, UCIIBITAHKE, SJIEMEHTApPHOE
cirydaitHoe coOBITHE (MCXO0/), KIIACCUYECKOE OTPE/IeTICHIE BEPOITHOCTH CIIy4YalHOTO COOBITHS, OTIepaIiiu
Ha/l CIIy4alfHBIMU COOBITUSIMHU, OCHOBHBIE KOMOWHATOpPHBIE (HOPMYIIBI;

CcBOOO/IHO OTIEPUPOBATH MOHATUSAMU: CITy4alHbII OMNBIT, CIIy4allHbIN BBIOOp, UCTIBITAHHE, JIIEMEHTAapHOE
ciryyaifHoe coObITHe (MCXO0/T), KJIacCHUYeCKOe ONpeie]IeHHe BEPOSITHOCTH CIIy4aitHOrO COOBITHSI, OTepauu
HaJ cIy4yailHbIMU COOBITUSIMHM, OCHOBHbIE KOMOMHATOPHBIE (OPMYJIBI;

3HATh IPUMEPHI CIIyYalHBIX BEJINYMH, U BBIYUCIISITh UX CTATUCTUYECKUE XapaKTEPUCTHKU;

MCIO0JIb30BaTh (hOPMYJIbl KOMOMHATOPUKU MIPH PEIIEHUH KOMOWHATOPHBIX 3a]1a4;

pelaTh 3a/1aud Ha BHIYMCIIEHUE BEPOSATHOCTH B TOM YHCIIE C UCIIOIb30BaHUEM (hopMyII.

B noBceaHeBHO KU3HM ¥ NIPH U3YYEHHHU APYTUX NPeIMETOB:

MPEJCTABIATh HH(OPMAIIMIO O pealTbHBIX MPOIECCaX U ABJICHUSAX CIIOCOOOM, a/IeKBaTHBIM €€ CBOMCTBaM U
L[EJTH UCCIIeIOBaHMUS;

aHAJIM3UPOBATh U CPAaBHUBATH CTATUCTHUECKUE XapAaKTEPUCTHKHI BHIOOPOK, MOIYUEHHBIX B ITpOLECcCe
pelIeHns MPUKIAIHON 3a/1a4uM, U3yUeHHs pEAIbHOTO SIBJICHUS, PEIICHUs 3aJa4l U3 IPYTUX y4eOHbIX
IIPEIMETOB;

OLIEHUBATh BEPOSTHOCTh PEATIbHBIX COOBITUH U ABJICHUN B PA3JIMUHBIX CUTYaALUAX.

TekcToBBIE 321241

Pemarts pocThIC U CIOXKHBIE 33]a4H, a TAK)KE 3a1a4M MMOBBIIIEHHON TPYJHOCTH U BBIIEIATD HX
MaTEMaTHYECKYIO OCHOBY;

pacrno3HaBaTh pa3HbIC BUJbI M TUIIBI 33124,

IUTSI IOCTPOEHHUSI TPapUKOB



UCIOJIb30BATh Pa3HbIE KPATKHE 3aMMCH KaK MOJIEIH TEKCTOB CJIOKHBIX 3a/1a4 U 33a4 IMOBBIIICHHOM
CIIOHOCTH JUISI TOCTPOCHHSI TOMCKOBOM CXEMBI M PEIICHUS 3371a4, BRIOMPATh ONTUMAIBHYIO IS
paccMaTpuBaeMO B 3a/1a4e CUTYAIIMHM MOJIENIb TEKCTA 3aJ1auu;

pa3nuyaTh MOJIETb TEKCTa M MOJIEIb PEIICHNUS 33/1a41, KOHCTPYHPOBATh K OJTHON MOJIENIN PEIICHHS
CJIO’KHBIX 3a/1a4 pa3Hble MOJEH TEKCTa 3a/1a4H;

3HATh U MPUMEHSTH TPH CIIOCO0A MOMCKA PEIIeHNs 3aa4 (0T TpeOOBaHUS K YCIOBHUIO U OT YCIIOBHS K
TpeOOBaHUIO, KOMOMHUPOBAHHEIH ),

MOJIETTMPOBATh PACCYXKICHHS P ITOUCKE PEIICHUS 3a/1a4 C TIOMOIIBIO rpad-CXeMbl;

BBIJICJIATH ATAIBl PELICHUS 33]]aUd U COJIEpKAHUE KaXI0T0 ITAara;

YMETb BEIOMPATh ONTUMAIBHBIA METO/] PEIICHUS 3a/1a4i U OCO3HABATh BEIOOP METO/A, pacCMaTpHBATh
pa3IUYHbIC METO/IbI, HAXOUTH Pa3HbIC PEIICHUS 3a/1a4H, €CIIH BO3MOXKHO;

aHAIM3UPOBATh 3aTPYAHEHUS IIPU PEIICHUH 3a/1a4;

BBITOJIHATH Pa3IMuHbIe TPEOOpa3OBaHUsI MTPEIOKEHHON 3a7a4i, KOHCTPYUPOBATh HOBBIC 33a4H U3
JaHHOH, B TOM 4HCJIe OOpaTHBIC;

MHTEPIPETHPOBATH BEIYUCIUTEIbHBIC PE3YIbTAThI B 33/1a4€, HCCIIE0BAThH MOJTYYEHHOE PEUICHUE 3a/1a4H;
U3MEHATH YCIIOBHUE 3aa4 (KOJIMYECTBEHHbBIC WIIM KaueCTBEHHBIEC JaHHBIE), HCCIIEA0BATh M3MEHEHHOE
npeoOpa3oBaHHOE;

aHAJIM3UPOBATh BCEBO3MOXHBIE CUTYAI[H B3aMMHOTO PACHIOI0KEHUS IBYX 00BEKTOB U M3MEHEHUE UX
XapaKTePUCTHK ITPH COBMECTHOM JIBHYKEHHH (CKOPOCTH, BPEMsI, PACCTOSIHUE )IIPH PEIICHUH 337249 Ha
IBIKCHUE IBYX 00BEKTOB KaK B OJJHOM, TaK U B IPOTHBOIIOJIOKHBIX HAIIPABJICHUSIX, KOHCTPYHPOBAThH
HOBBIE CUTYaI[MM Ha OCHOBE U3MEHEHHS yCIJIOBUH 3a1auyl IPH JIBUKCHUU 110 PEKE;

UCCIIeI0BAaTh BCEBO3MOKHBIC CUTYAIIMU MIPH PELICHUH 3aa4 Ha JIBM)KEHHE 110 peKe, pacCMaTpUBATh Pa3HbIe
CHCTEMBI OTCYETA;

penats pa3HOOOpa3HbIE 3a/1a4U «HA YaCTHY;

pemaTs 1 000CHOBBIBAThH CBOE PEIICHHE 33a4 (BBLACIATh MAaTEMAaTHIECKYIO0 OCHOBY) HA HAXOKICHNUE YaCTH
YHCIIa ¥ YHCIIA 110 €r0 YaCTH Ha OCHOBE KOHKPETHOTO CMbICIIa Tpo0u;

OOBSICHATH UIEHTHYHOCTb 33124 Pa3HBIX THUIIOB, CBSI3BIBAIOLINX TPU BEIMYMHBI (Ha padoTy, Ha MMOKYIIKH, HA
JBMKEHUE), BBIACIATH 3TH BETMUMHBI U OTHOIICHUS MEX/1Yy HUMH, IPUMEHATh UX MPH PEIIeHUH 3314,
KOHCTPYHPOBATh COOCTBEHHBIE 3a/1a4 YKa3aHHBIX THIIOB;

BJIaJIeTh OCHOBHBIMU METOJIaMH pEILIeHHs 3a/1a4 Ha CMECH, CIUIaBbl, KOHIIEHTPALMH, UCIOJIb30BATh UX B
HOBBIX CHUTYAIIUSX 110 OTHOIICHHUIO K U3yYSHHBIM B IIpoIiecce 00yIEeHHUS;

pelaTh 3aJ1aun Ha MPOLEHTHI, B TOM YHUCIIE, CJIOXKHBIE TPOLIEHTHI ¢ 000CHOBAaHUEM, HCIIOJIb3YS pa3HbIe
CITOCOOFI;

pelaTh JOrMYeCKUe 3a/1a4ui Pa3HbIMU ClI0oco0aMH, B TOM YHUCIIE, C IBYMs OJIOKaMM U ¢ TpeMs OJI0KaMu
JaHHBIX C ITOMOIIBIO TAOJIHNIL;

pelaTh 3a/1aui 10 KOMOMHATOPUKE U TEOPUH BEPOATHOCTEI Ha OCHOBE MCIOJIb30BAHUS U3yYEHHBIX
METOOB M 00OOCHOBBIBATDH PEUICHNE;

pelaTh HECJIOXKHBIE 3a]auy 10 MaTeMaTUYeCKON CTaTUCTHKE;

OBJIA/IETh OCHOBHBIMH METO/IaMH PEIICHUS CIOKETHBIX 33a7a4: apu(METHIECKH, anreOpandeckuii, mepedop
BapUaHTOB, TEOMETPUUYECKUH, rpaduecKuii, MPUMEHATh UX B HOBBIX [0 CPABHEHUIO C U3yYEHHBIMU
CUTYaIIHsX.

B noBcegHeBHOI )KM3HM M IPU U3YYEHHUH APYTHX NPeEAMETOB:

KOHCTPYHPOBATh HOBBIE JIJISI TAHHOH 3a/1a4M 33J]auHbIe CHTYalliU C YY€TOM PEalbHBIX XapaKTEPUCTHK, B
YaCTHOCTH, IIPU PELICHUH 337a4 Ha KOHIIEHTPAIlUH, YYUTHIBATh IJIOTHOCTh BELIECTBA; PELIaTh U
KOHCTPYHPOBATh 3a/1a4X Ha OCHOBE PACCMOTPEHUS PEATbHBIX CUTYAIH, B KOTOPBIX HE TPEOYeTCs] TOUHBIN
BBIUUCIIUTENBHBIN Pe3ybTaT;

pemaTh 3a/1a4d Ha JBM)KEHUE 110 PEKe, pacCMaTpUBasi pa3HbIe CUCTEMBI OTCUETA;

KOHCTPYUPOBATh 3aJJauHble CUTYalluH, TPUOIMKEHHBIE K peaIbHOM AeHCTBUTETbHOCTH.
I'eomeTpuuyeckue Gpurypsl

CB000/1HO ONIEpUPOBATh TEOMETPHUUECKUMH MOHATUSMU TP PEIICHUH 3a]a4 U POBEJCHUN
MaTeMaTHIECKUX PACCYKICHHIA;

CaMOCTOSITENTLHO (POPMYITHPOBATH OTIPENIEICHUS TEOMETPUIECKUX (QUTYp, BBIIBUTaTh THIIOTE3bI O HOBBIX
CBOWCTBaxX M NMpHU3HAKaX T€OMETPUUYECKUX (PUTYp U OOOCHOBHIBATH WIIM ONPOBEPraTh WX, 0000IIaTh UK
KOHKPETH3MPOBATh PE3yJIbTaThl HA HOBBIE KJIACCHI (PUTYP, TPOBOJUTH B HECIOKHBIX CIyJasx
Kjaccu(ukanuio GUryp Mo pa3IudyHbIM OCHOBAHUSM;



HCCIIEIOBATh YePTEIKH, BKIIOUAsi KOMOMHALUU (QUTYp, U3BIIEKAaTh, HHTEPIPETUPOBATH U PEoOPa30BHIBATD
HMH(GpOpMaLHIO, IPEACTABICHHYIO Ha YepTexkax;

pelarh 3aa4d FeOMETPUUECKOT0 COJAEPKAHUS, B TOM YHUCIIE B CUTyalMsIX, KOTJ1a JITOPUTM PELICHUS HE
CIIEYeT SIBHO U3 YCIIOBMSI, BBIIIOJIHATh HEOOXOAUMBIE I PELICHUs 3aa4y IOTOJIHUTENIbHbIE IIOCTPOEHUS,
HCCIIEI0BAaTh BOZMOYKHOCTh IIPUMEHEHUS TeOpeM U (hOpMYII JUTsl peIICHHs 3a1a4;

(bopMynMpOBaTh U JOKa3bIBaTh FT€OMETPUUYECKHE YTBEPKICHHUS.

B noBceHeBHOM KU3HM M NIPH M3YYEHHH APYTUX NPeIMETOB:

COCTABJIATh C UCIIOJIb30BAHNEM CBOICTB r€OMETPUUECKUX (PUIYp MaTEMAaTHUYECKHUE MOJEIH AJIs peIeHUs
3a]1a4 MPaKTUYECKOr0 XapaKTepa U 3a/1ad U3 CMEKHBIX JUCLMILINH, UCCIIEI0BATh IOIYYEHHbIE MOJEIIN U
UHTEPIPETUPOBATh PE3YNbTAT.

OTtHoweHnst

Bnaners MOHATHEM OTHOLICHMS KaK METAPEIMETHBIM;

CBOOO/THO ONIEPUPOBATH MOHATHIMU: PABEHCTBO (UTYP, paBHbIC (PUTYPHI, PABEHCTBO TPEYTOJILHUKOB,
[IapAJUIEIBHOCTD MPSMBIX, IEPIECHAUKYISIPHOCTD NIPSAMBIX, YIJIBI MEXKAY IPSIMBIMU, IIEPIEHAUKYJLAD,
HAKJIOHHAs, IPOEKIHs, mogooue puryp, nogo0HbIe PUTypHI, TOAOOHBIE TPEYTOIBHUKY;

UCIOJIb30BaTh CBOMCTBA 110100 M paBeHCTBA (PUIyp MPH PEILICHUH 3a]1ay.

B noBcenHeBHOM KM3HM U NIPY U3Y4YEeHUHU APYTUX NPeIMETOB:

MCIOJIb30BaTh OTHOLIEHHUS JJIS IOCTPOEHUS U UCCIIE0BAaHUS MaTEMaTHYECKUX MOJelieil 00bEeKTOB
peanbHOU KU3HU.

H3mepenus v BbIYMCICHUSA

CB000IHO ONIEpUPOBATh MOHATUSIMHE JUIMHA, IJI0MIA]Ih, 00BEM, BEIMYMHA yTIIa KaK BETMYMHAMH,
HCII0JIb30BaTh PABHOBEIUKOCTh U PABHOCOCTABIIEHHOCTD IIPU PELICHUH 33]1a4 HA BBIUUCIICHUE,
CaMOCTOSITENTFHO TOJYYaTh ¥ MCIOIB30BaTh (YOPMYITBI IJIsl BRIYUCICHUH TTomaneii 1 00eMoB Guryp,
CBOOO/THO OIEPUPOBATH IIMPOKUM HAO0OPOM (OPMYIT Ha BBIYMCIICHHUE IIPU PEIIEHUH CIOXKHBIX 33]a4, B TOM
YHCIIe U 33724 Ha BRIYMCIICHHE B KOMOWHAIMAX OKPYKHOCTH U TPEYTOJIbHUKA, OKPYKHOCTH U
YETBIPEXYTOJIbHUKA, & TAKXKE C IPUMEHEHUEM TPUTOHOMETPUU;

CaMOCTOSITENTLHO (POPMYITHPOBATH TUIIOTE3HI M IPOBEPSATH HX JIOCTOBEPHOCTb.

B noBcenHeBHOM KU3HHM M IPH W3Y4YCHUH APYTUX NMPEIMETOB:

cBOOO/IHO ONIEpUPOBaTh GOpMyIaMU MPU PELICHUH 33/1a4 B IPYTrUX yU€OHBIX peaMeTax U Npu IPOBEACHUN
HEOO0XO/MMBIX BBIYMCICHUHN B pealbHON KU3HH.

I'eomeTpuyeckue nocTpoeHus

OnepupoBaTh MOHATHEM HAOOPA AIIEMEHTOB, ONPEACIAIOIINX TEOMETPUIECKYIO PUTYDY,

BJIa/IETh HAOOPOM METOJI0B IOCTPOEHU M [IUPKYJIEM U JTUHEUKOI;

IIPOBOAMTH aHAIN3 U PEAIM30BBIBATh ITAIIbI PELICHUS 3a/1a4 Ha TOCTPOCHHUE.

B noBceaHeBHO KU3HM M TIPM M3YUYEHHHU APYTUX NPeIMETOB:

BBITIOJIHATH IOCTPOEHUS HA MECTHOCTH;

OLIEHUBATh pa3Mepbl pealbHbIX 00BEKTOB OKPYKAIOIIETO0 MUPA.

IIpeoGpasoBanusn

OnepupoBath JBUKEHUSIMH U TPEOOPa30BAHUIMHU KaK METAIIPEIMETHBIMU MTOHATHIMHU;

OIIEPUPOBATH MOHATHEM JIBKEHHS U IPpeoOpa3oBaHus 10100us 1151 000CHOBaHU, CBOOOIHO BIIaJIETh
MpHUEeMaMHU MTOCTPOECHHUSI (PUTYpP C TIOMOIIBIO IBUKEHHM U TpeoOpa3oBaHus M0100Us, a TaKXKe
KOMOWHAIMSIMU JBMKEHUH, ABMKEHUH U TpeoOpa3oBaHUiA;

MCIIOJIb30BaTh CBOMCTBA IBMKEHUM U TpeoOpa3oBaHui I MPOBEAEHUS 0O0CHOBAHUS U JI0Ka3aTeIbCTBA
YTBEP)KICHUN B TEOMETPUHU U IPYTUX YUEOHBIX IpeaMeTax;

MI0JIb30BAThCS CBOMCTBAMM JIBUXKEHUI U MPeoOpa30BaHUN MPH PEIICHUH 3ajay.

B noBcenHeBHOM KU3HM M NIPH M3YYECHHHU APYTUX NPEIMETOB:

MIPUMEHSTh CBOMCTBA JABM)KEHUHN U IPUMEHATH MOA0OHUE JIJIsl TOCTPOEHUI U BHIYMCIICHUI.

BekTopbl 1 KOOPAUHATHI HA VIOCKOCTH

CB000OIHO OnEpUPOBATh MOHATHIMH BEKTOP, CYMMa, pa3HOCTh BEKTOPOB, MPOU3BECHUE BEKTOPA Ha YHUCIIO,
CKaJISIPHOE MPOU3BEJEHUE BEKTOPOB, KOOPAUHATHI Ha IMJIOCKOCTH, KOOPAUHATHI BEKTOPA;

BJI4/IETh BEKTOPHBIM M KOOPJIMHATHBIM METOJIOM Ha IJIOCKOCTH JIJISl pEeLIeHUs 33/1a4 Ha BHIYMCIICHUE U
JI0Ka3aTeNIbCTBA;

BBINOJIHATH C TOMOIIBIO BEKTOPOB U KOOPAMHAT JOKA3aTEIbCTBO U3BECTHBIX EMY F€OMETPUUECKUX (PAKTOB
(cBOMCTBA CPEHMX JIMHUM, TEOPEM O 3aMeYaTeNIbHBIX TOYKAxX M T.I1.) M [OJy4YaTh HOBBIE CBOICTBA
M3BECTHBIX (QUTYD;



MCIOJIb30BaTh ypaBHEHUS GUTYD JUISl PEIICHUS 3a/1a49 U CAMOCTOSITEIBHO COCTABIIATh YPAaBHEHHS OTACIBHBIX
TJIOCKUX GUTYP.

B noBcenHeBHOI KU3HU U IPH U3YyYEHUH JAPYTUX NPeIMETOB:

MCIOJIb30BaTh MOHATHS BEKTOPOB U KOOPMHAT JUIA PellIeHus 3aa4 1o Gu3uke, reorpaduu U Ipyrum
Y4eOHBIM IpeIMETaM.

HcTopust MaTeMaTUKHU

[TonuMaTth MaTeMaTUKy Kak CTPOTO OPraHU30BAHHYIO CUCTEMY HAaYYHbIX 3HAHUW, B YACTHOCTH BJIAJIETh
Mpe/ICTaBICHUSIMH 00 aKCHOMaTUYE€CKOM MTOCTPOCHUU F€OMETPUU U TIEPBUYHBIMHU MIPEICTABICHUSIMH O
HEEBKJIMIOBBIX T€OMETPUSIX;

paccMaTpuBaTh MAaTEMAaTUKy B KOHTEKCTE UCTOPUU PA3BUTHUS IIUBUIIM3AIIMHI U HCTOPUU PA3BUTHSI HAYKH,
MMOHUMATh POJIb MaTeMaTUKH B pazButuu Poccun.

Metoabsl MAaTEMaTHKH

Brnagets 3HaHUSIME O pa3IUYHBIX METOIaX OOOCHOBAHUS U OMIPOBEPIKCHUSI MATEMATHUECKHUX yYTBEPIKICHUIN
U CaMOCTOSITENIHO MPUMEHSTH HX;

BJIQJICTh HABBIKAMH aHAJIM3a YCIOBUS 3aJ1a4M U ONPEACIICHUsS] MOIXOIAIIUX ISl PEIICHUS 3a]]a4 U3y4E€HHBIX
METOJIOB MJIM UX KOMOMHAIIHIA;

XapaKTEepU30BaTh MPOU3BECHUS UCKYCCTBA C YIETOM MAaTEeMAaTHUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE,
UCIOJIb30BaTh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH B CAMOCTOSITEIbHOM TBOPYECTBE.

Onucanne y4eGHO-MeTOAMYECKOr0 H MATePHAJIbLHO-TEXHHYECKOr0 odecreyeHns 00pa3oBaTebLHOI0
npouecca no npeamery «MareMaTuKa»

Y4yeOHO-MeTOAUYECKOE 0OOecTieYeHHe

1. IIpozpammmusvie 00Kymenmboi:

Matemaruka: mporpammsr: 5 - 9 kiraccer / A.I' Mep3isik, B.b. TlonoHckwii u ap. — 2-e u3n., 1opad. — M.:
Benrana-I'pad, 2013 r. - 192 c., co3aHHBIE Ha OCHOBE (peIepabHOTO roCy1apCTBEHHOIO
o0pa30BaTeabHOro CTaHAapTa.

2. Yuebnuku u yuedono-memoouuecKkas iumepamypa:

[IporpamMma o kypcam MareMaTuku (5-6 knaccel), anredpsl (7-9 kinacchbl) co3jaHHasi HA OCHOBE €MHOMN
KOHIICTIIINH MPETOoAaBaHusl MaTEeMaTUKHU B 00111€00pa30BaTeIbHON MIKOJIE, pa3padoTranHon. A. I
Mepznsakom, B.b. [Tononckum, M.C. SIkupom - aBTopamu yueOHuKkoB Marematuka-5,6, Anrebpa-7,8,9.
A.T. Mep3nsk, B.b. [Tononckuii, M.C. SIkup Anrebpa-7. yueOnuk.- M.: Benrana-I'pag, 2019 1. - 272 c.,
A.T. Mepansik, B.b. ITonouckuit, M.C. fkup Anredpa-7. Meroandeckoe mocooue. - M.: Benrana-I"pad,
2018 r.-192 c.,

A.T. Mep3nsk, B.b. [Tononckuii, M.C. SIkup Anrebpa 7. Jlunakruyeckuii matepual.

A.T. Mep3nsik, B.b. ITononckuii, M.C. Sxup Anre6pa-8. yueOnuk.- M.: Berrana-I'pag, 2019 r. - 255 c.,
A.T. Mepansik, B.b. ITononckuit, M.C. Sxup Anredpa-8. Meroaundeckoe mocoodue. - M.: Berrana-I"pad,
2018 r.-192 c.,

A.T. Mep3nsik, B.b. [Tononckuii, M.C. Sxup Anrebpa 8. Jlugakruyeckuii matepual.

A.T. Mep3nsik, B.b. [Tononckuii, M.C. Sxup Anre6pa-9. yueOnuk.- M.: Berrana-I'pag, 2019 r. - 230 c.,
A.T. Mepansik, B.b. ITononckuit, M.C. fxkup Anredpa-9. Meroandeckoe mocooue. - M.: Berrana-I"pad,
2018 r.-192 c.,

A.T. Mepansk, B.b. [Tononckuit, M.C. Sxup Anrebpa 9. lunaktuueckuii MaTepuai.

ITporpamma o kypcy reometpui (7-9 Kjiaccbl) CO37aHHas HA OCHOBE €MHOM KOHIENIINU IpenojaBaHus
MaTeMaTHUKHu B 00111e00pa3oBaTesibHOM 1TKOIe, paspadoranHoii JI.C. Atanacsaom, B.®. byry3oseim, C.b.
Kagomuessim 1 1p. — M.: [Ipocsemenne, 2018.

Aranacsu JI.C., byry3os B.®., Kanomues C.b., [To3usx 2.I'., FOauna .M. I'eometpus 7-9 knaccsl -
yueOHUK.

Atanacss JI. C., byry3oB B.®., ['nazros F0.A., Onuna W.W. PaGoune Terpamu. 7, 8 u 9 kimaccos.

3uB B.I'., Maitnep B.M. Jlunaktuueckue matepuansl. 7, 8 U 9 Kiaccos.



Mumienko T.M., bauakos A.Jl. TemaTndeckue TecThl. 7, 8 1 9 KIaccoB.
Nuenckas M.A. CaMOCTOsTENIbHBIE M KOHTPOJIbHBIE Pa0OTHI. 7-9 Kiacchl.
Aranacsz JI.C., Byty3oB B.®., ['nasros FO.A. u n1p. Meroguueckue pekoMeHaanuu. 7, 8 1 9 Kiacchl.
4. Humepuem-pecypcol

www.ege.moipkro.ru http:// education.bigli.ru

www.fipi.ru http://schools.techno.ru/tech/index.html

ege.edu.ru http://www.catalog.alledu.ru/predmet/math/more2.html
www.mioo.ru http://shade.lcm.msu.ru:8080/index.jsp

www.l1lseptember.ru http://wwwexponenta.ru/

www.math.ru http://comp-science.narod.ru/

www.allmath.ru http://methmath.chat.ru/index.html

TemaTHueckoe MIAHMPOBaHNeE YPOKOB MaTEeMaTHKHN B 8KJacce.

yacoB

1. [ToBTOpEHME U cucTeMaTU3alns 3HaHUM 110 TeMe «JInHeHbIe 1
YpaBHEHUS C OJHON IEPEMEHHOIN

2. [ToBTOpenue no teme «lIpumenenue Gopmyn COKpaeHHOTO 1
YMHOKEHUS

3. [ToBTopenue no teme «PyHkuus. Cucrema ypaBHEHUH ¢ aAByms | 1
IIEPEMEHHBIMM.

BBonas koHTponbHas paboTa

PanmonansHbIe 1poOH

PanmonansHbie 1pobu

OCHOBHOE CBOMCTBO pallMOHAJIbHOM IpoOH

OCHOBHOE CBOWCTBO PallMOHAIBLHOM 1poOH

|| N|o| s

OCHOBHOE CBOMCTBO pallMOHAJIbHOM IpoOH

RRRPrRR P

10. CrnosxeHue ¥ BBIYMTAHNE PALIMOHAIBHBIX APOOEH ¢ OTMHAKOBBIMU
3HAMEHATEISIMU

11. CrnokeHue ¥ BRIYUTAHUE PAIHOHAIBHBIX Ipo0OeH ¢ oauHaKOBbIMU | 1
3HAMEHaTEIIMHU

12. CrnokeHue ¥ BRIYMTAHUE PAIlHOHAIBHBIX JIpo0eii ¢ ofMHaKOBbIMU | 1
3HaAMEHaTEIIMHU

13. CrnosxeHue ¥ BBIYMTAHNE PALIMOHAIBHBIX APO0OEH ¢ pasHbIMU 1
3HAMEHATEISIMU

14. CrnosxeHue ¥ BBIYMTAHNE PALIMOHAIBHBIX APOOE ¢ pa3HbIMU 1
3HAMEHATEISIMU

15. CrnosxeHue ¥ BBIYMTAHNE PALIMOHAIBHBIX APOOE ¢ pa3HbIMU 1
3HAMEHATEISIMU

16. CrnosxeHue ¥ BBIYMTAHNE PALIMOHAIBHBIX APOOE ¢ pa3HbIMU 1
3HAMEHATEISIMU

17. | CnoxeHue ¥ BEIYUTAHUE PALIMOHAIBHBIX JIpOOEi ¢ pa3HbIMU 1
3HaMEHATEISIMH

18. | CnoxxeHue v BEIUMTAHUE PALIMOHAIBHBIX JIpOOeii ¢ pa3HbIMU 1
3HaMEHATEISIMH

19. | KourpoabHas padora Ne 1 mo teme «OCHOBHOE CBOHCTBO 1
panuoHaabHOU Apodu. Ciio’keHHe U BbIYMTAHHUE
PalMoOHAJBLHBIX AP00Oei»

Tema ypoka KosmuecrBo| IIpumeyanue



https://infourok.ru/go.html?href=http%3A%2F%2Fwww.fipi.ru%2F
https://infourok.ru/go.html?href=http%3A%2F%2Fwww.mioo.ru%2F

20.

BBogHoe noBTopenue

21. Bronnoe nmoBTOpeHue

22. | MHOTOYTOJIbHUKH

23. | MHOTOYrOJIbHHKH.

24. | [TapannenorpamMm

25. [Ipusnaku napaienorpamma

26. | IlpusHaku mapamienorpamma

27. Tpanenus

28. Teopema daneca

29. 3aga4u HA TOCTPOCHUE

30. | IIpsmoyronbHUK

31. | Pomo.

32. | Ksagpar

33. | OceBas u HeHTpaJIbHAS CHMMETPUS

34. | YerslpexyroiapHuUKH. Pemmenne 3amaq

35. | KonTpoasnas pa6ora Ne2 no teme «YeThIpexyroibHHKN

36. | YMHOXEHHE U JIeJICHUe pallnOHATBHBIX Apobeii. Bo3Benenue
panroHanbHON APOOH B CTETIEHb

37. | YMHOXeHHUE U JIelIeHNe pallioOHaIbHbBIX ApoOeil. Bo3enenue
panMoHaIBHOM IpoOH B CTENEHb

38. | YMHOXeHHE U JeJIeHne pallnOHAIBHEIX Apobeii. Bo3Benenue
panroHaIbHON APOOH B CTETIEHB

39. | YMHOXeHHe U JielieHHe pallMOHaIbHbBIX ApoOeil. Bozenenue
panoHaIBHOM IpOoOHU B CTEMEHb

40. | ToxxaecTBeHHBIE MPEOOPa3OBaHMSI PAllMOHATBHBIX BBIPAXKEHUHN

41. ToxnaecTBeHHbIe TpeoOpa30BaHMs PallMOHAIBHBIX BbIPAXKEHHM

42. | ToxxaecTBeHHBIE TPEOOPa3OBaHMsI pallMOHATBHBIX BBIPAKEHUH

43. | ToxxaecTBeHHBIE TPEOOPa3OBAHISI PAIIMOHATLHBIX BBIPAKCHUH

44, ToxnecTBeHHbIe TPe0Opa30BaHUs PATMOHANBHBIX BBIPAKCHUN




45. ToxxnecTBeHHBIC TPEOOpPa30BaHUsI PAlMOHATBHBIX BBIPAKCHUM. 1
46. | ToxxaecTBeHHBIE MPEOOPA3OBAHMS PAIIMOHATBLHBIX BBIPAKESHUH 1
47. | KonTpoabHasi padora Ne 3 1o Teme: «YMHOKeHHe U JeJIeHUe 1
panuoHaJbLHbIX Apooeii. ToxkaecTBeHHbIE MPeoOpPa30BaHUS
PALUMOHAIBHBIX BBIPAKEHHII»
48. [Tnomaae MHOTOYTOJIBHUKA 1
49. | Ilnomaapr OpsIMOYTOJIbHUKA 1
50. [Tnomanes napaenorpamma 1
51. [Tnomanp TpeyroibHHUKA 1
52. | Ilnomane TpeyroibHUKA 1
53. | Ilnomane Tpamenuu 1
54, [Tnomanu duryp 1
55. | Ilnomanu duryp 1
56. Teopema ITudaropa 1
57. | Teopema, obpaTHas Teopeme IIudaropa 1
58. | Teopema Iludaropa 1
59. | [Inomamu duryp 1
60. | [Lmomamu puryp 1
61. | Konmponvnas paboma Ned. ITnowaos 1
62. PaBHOCUNBbHBIE YpaBHeHHs. PalrioHanbHbIe ypaBHEHHS 1
63. PaBHOCWITBHBIE YpaBHEeHHS. PanoHanbHBIE YpaBHEHUS 1
64. PaBHOCUIBbHBIE YpaBHEeHHs. PalrioHanbHbIe ypaBHEHUS 1
65. CreneHsb C 1eNbIM OTPULIATEIIBHBIM MTOKA3aTeIeM 1
66. CrerneHb C IETbIM OTPUIATEIILHBIM ITOKa3aTeieM 1
67. CreneHs C HeTbIM OTPUIIATENILHBIM MTOKa3aTeleM. 1
68. CreneHs C 11eJIbIM OTPULIATEIbHBIM MOKAa3aTeIeM 1
69. CBoiicTBa CTENEHH C IEJIBIM ITOKa3aTeIeM 1
70. CBOMCTBa CTEIICHU C IEIbIM ITOKa3aTelIeM 1
71. CBoiicTBa CTENEHH C IIEIBIM ITOKa3aTeIeM 1
72. CBOMCTBa CTEIICHU C IEILIM ITOKa3aTelIeM 1
73. CBOMCTBA CTEIIEHHU C LIEJIBIM II0KA3aTeIEM 1




74. k . 1
Oyukuus Yy =— u eé€ rpaduk
X
75. k . 1
Oynkius Yy =— u e€ rpapuk
X
76. kK . 1
OyHKus Y =— u e€ rpapuk
X
77. k " 1
Oynkius Yy =— u e€ rpapuk
X
78. | KontpoJsbHas padora Ne 5 no teme: «PaumoHajnbHbIe 1
ypaBHeHHs. CTeneHsb ¢ HeJbIM 0TPHIATEIbHBIM
noKa3zartejem»
79. Omnpenenenue Mogo00HBIX TPEYTrOJIBHUKOB 1
80. OTHoleHue miomazaei mogooHsIx Guryp 1
81. | IlepBblit npu3HaK MOJO0US TPEYTOJIbHUKOB 1
82. | IlepBblit mpu3HAK MOJ00US TPEYTOJILHUKOB 1
83. | Bropoii u TpeTnii npu3HaKK MOA00HS TPEYTrOIHLHIKOB 1
84. | Bropoii u TpeTnii npu3HAKK MOA00HS TPEYTrOIHLHIKOB 1
85. | [Ipu3Haku momo0Oust TPEYroIbHUKOB 1
86. | Konmponvnas paboma Ne6 no meme « Ilpusnaxu noooous 1
mpeyzonbHUK06»
87. | dymkims y = X° u eé rpadux 1
88. | dymkims y = X° u eé rpadux 1
89. | dymkims y = X° u eé rpadux 1
90. | KBagpaTHsle KopHH. ApuMETHIECKUI KBaIpaTHBIA KOPEHb 1
91. | KBagpaTtHble KOpHH. ApupMeTHUECKUI KBaIpaTHBIA KOPEHb 1
92. | KBagpatHsle KopHH. ApuMETHIECKUI KBaIpaTHBIA KOPEHb 1
93. | MHOXeCTBO U €ro JIeMEHTHI 1
94. | MHOXECTBO U €ro JIeMEHTHI 1
95. [TonmuO)ecTBO. Oniepann HaJL MHOXECTBaAMU 1
96. [TogmuoxecTBo. Onepanuu HaJy MHOKECTBAaMU 1
97. | UncioBsle MHOXXECTBA 1
98. | YucioBble MHOXKECTBa 1
99. | CpoiicTBa apu()METHUECKOTO KBAIPATHOTO KOPHS 1
100. | CgoiicTBa apupMETHIECKOTO KBaJPATHOTO KOPHS 1
101. | CpoiicTBa apupMeTHYECKOr0 KBaJPaTHOIO KOPHS 1
102. | CgoiicTBa apupMeTHIECKOTO KBaJPAaTHOTO KOPHS 1
103. | ToxxnecTBeHHbIE IPe0Opa30BaHUS BBIPAKEHHM, COAEPIKALINX 1
KBaJ[paTHbIC KOPHU
104. | ToxnecTBeHHbIE IPe0Opa30BaHUs BBIPAKEHHM, COAEPIKALINX 1
KBaJ[paTHbIE KOPHU
105. | ToxxnecTBeHHBIE IPe0OPa30BaHUS BBIPAKEHHIA, COACPIKALIIX 1
KBaJ[paTHbIE KOPHU
106. | ToxxnecTBeHHBIE IPe0OPa30BaHUS BBIPAKEHHM, COIAECPIKALIIX 1

KBaJIpaTHbIE KOPHU




107. | ToxxnecTBeHHBIE IPe0Opa30BaHUs BBIPAKEHHIM, COAEPIKALIIX 1
KBaJ[paTHbIE KOPHU
108. | ®ynkums y= Jx u eé rpaduk 1
109. | ®ynkums y= Jx ueé rpaduk 1
110. | KonrpoJabHas padora Ne 7 mo teme: «KBajpaTrHbie KOPpHH.) 1
111. | Cpenuss TuHUS TPEYroOJIbHUKA 1
112. | CBOICTBO MeIMaH TPEYrOIbHUKA 1
113. | [IponoprimoHaIbHBIC OTPE3KH 1
114. | IIponopiimoHaIbHBIC OTPE3KU B MPSMOYTOJIBHOM TPEYTOIbHUKE 1
115. | 3mepuTenbHbie pabOTHl HA MECTHOCTH 1
116. | 3amauum Ha MOCTPOCHUE METOIOM TO00MS 1
117. | 3ajmaum HA TOCTPOEHUE METOJIOM MOJO0HBIX TPEYTOJIbHUKOB 1
118. | Cunyc, KOCHHYC M TAaHTE€HC OCTPOTO yIJIa MPSMOYTOJIBHOTO 1
TPEyroJibHUKa
119. | 3naueHus cuHyca, KOCHHYyca ¥ TaHreHca Juis yriioB 30, 45 u 60 1
120. | CooTHolIEHHUS MEKIY CTOPOHAMHU U yIJIaMU MPSIMOYTOJIBHOTO 1
TPEyroJibHUKa
121. | IlpsmoyrosbHBIN TpeyroiabHUK. Perienue 3anauy. 1
122. | Konmponvnas paoomaiNe8 no meme « Ilpumenenue meopuu o 1
noo0o6uu mpey2o0bHUK08 RPU peuieHuu 3a0au)
123. | KBagpatHble ypaBHeHUs. Perienne HeMmoIHBIX KBaIPATHBIX 1
ypaBHEHUH
124. | KBagpaTHble ypaBHeHUs. Perienne HeMOITHBIX KBaIPaTHBIX 1
ypaBHEHUH
125. | KBagpatHble ypaBHeHUs. Perienne HeMmoMHBIX KBaIPaTHBIX 1
ypaBHEHUH
126. | ®opmyiia KOpHEH KBaJIPaTHOTO YPaBHEHUS 1
127. | ®opmyna KOpHEH KBaIpaTHOTO YpaBHEHUS 1
128. | ®opmyna KopHeH KBaJpaTHOrO ypaBHEHHUS 1
129. | ®opmyira KOpHEH KBaJIPaTHOTO YPAaBHEHUS 1
130. | Teopema Buera 1
131. | Teopema Buera 1
132. | Teopema Buera 1
133. | Konmponvuasa paboma Ne 9no meme «Keaopammuuwie ypasnenusn» | 1
134. | B3aumHOe pacnosiokeHue NpsMoi U OKPYKHOCTH 1
135. | KacarenbHasi K OKpY>KHOCTH 1
136. | KacarenbHasi K OKpY>KHOCTH 1
137. | I'pagycHast Mmepa Iyru OKpY>KHOCTH 1




138. | TeopeMe 0 BIMCAHHOM yTJie 1
139. | Teopema 00 oTpe3Kax MePeceKAOIINXCS XOP/ 1
140. | lenTpaybHBIC U BIIMCAHHBIC YTJIbI 1
141. | CBoiicTBO OMCCEKTPUCHI yTiIa 1
142. | CepeauHHBIA NEPIICHAUKYIISP 1
143. | Teopema o TOYKE MEpECEUYEHUs BHICOT 1
144. | BoucaHHas OKpYXHOCTb 1
145. | CBOMCTBO ONMMCAHHOTO YETHIPEXYTOJIbHHUKA 1
146. | OnucaHHast OKPY>KHOCTb 1
147. | CBoiicTBO BIIMCAHHOTO YETHIPEXYTOJIbHUKA 1
148. | OxpyxHOCTb 1
149. | Koumponvnas paboma Nel0) no meme « OKpysHcHoOCHIbY 1
150. | KBagpartHbIiii TpEXUIcH 1
151. | KBagpaTHblii TpéxuiieH 1
152. | KBaapartHbIii TpEXUICH 1
153. | Pemenue ypaBHeHHMI, CBOASIIINXCS K KBaJJPATHBIM YPaBHEHUSIM 1
154. | Pemenue ypaBHeHMH, CBOASIINXCS K KBaJJPATHBIM YPaBHEHUSIM 1
155. | Pemienue ypaBHeHUH, CBOJSIIMXCS K KBaJPaTHBIM YPAaBHEHUSIM 1
156. | Pemenne ypaBHeHHH, CBOSIINXCS K KBaJPaTHBIM YPABHEHUSIM 1
157. | Pemenue ypaBHeHUH, CBOJSIIMXCS K KBaJPaTHBIM YPaBHEHUSIM 1
158. | PanmoHanmpHBIE YpaBHEHUS KaK MaTeMaTHYECKHE MOJIEIN 1
peabHBIX CUTYyallui
159. | PanmoHanpHBIE YpaBHEHUS KaK MaTeMaTHYECKHE MOJIEIN 1
peabHBIX CUTYyallul
160. | PannonanbHbIe ypaBHEHHs KaK MaTeMaTHYECKHUE MOJIEIH 1
peanbHBIX CUTYAINI
161. | PanmonanbHbIE YpaBHEHHs KaK MaTeMAaTHYECKUE MOJIEIH 1
peanbHBIX CUTYAUI
162. | PanmoHanbHbIE YpaBHEHHs KaK MaTeMAaTHUECKHUE MOJIEITH 1
peanbHBIX CUTYAINI
163. | PannonanbHbIe YpaBHEHHS KaK MAaTEMAaTHUECKUE MOJICTH 1
peanbHBIX CUTYAINI
164. | Koumponvuasn paboma Ne 11 no meme «KBaapaTHbie 1
ypaBHeHnus. Teopema Buera »
165. | I[MoBTopenue mo TemMaM «YeThIpeXyroabHUKNY, «ILTomansy, 1
«[TogoOHbBIE TPEYTONBHUKI
166. | OGoOmaronwii ypok 1o Kypcy reoMeTpun 8 Kiacca 1
167. | YopaxHeHus AJi MOBTOPEHHS Kypca 8 Kiacca 1
168. | YmpaxHeHus AJi MOBTOPEHHS Kypca 8 Kiacca 1




169.

KonTpoabHnas padora Nel2 no teme «O0001meHne u
CHCTEeMATH3AIUs 3HAHUH YYalUuXCs»

170.

AHanmu3 KOHTPOJIbHOU paboThl. [lo/iBeieHne UTOTOB 1O KypCy 3a 8
KJ1acc

TemaTHyeckoe IVIAHMPOBAHUE YPOKOB MAaTEMATUKH B 9 KJ1acce

Ne Tembl ypokoB Kou-Bo [Ipumeuanue
4acoB
1. UYuciioBble HEPABEHCTBA 1
2. | UncnoBble HEpaBEHCTBA 1
3. | OcHOBHBIE CBOICTBA YHCIOBBIX HEPABEHCTB 1
4. OCHOBHbIE CBOWCTBA YHCIOBBIX HEPABEHCTB 1
5. | CioxxeHue 1 yMHOKEHHE YMCIOBbIX HepaBeHCTB. OlleHHBaHNe 1
3HAYCHUs BBHIPAKECHUS
6. | CioxxeHue U yMHOXKEHHME YMCIIOBBIX HepaBeHCTB. OlleHnBaHUe 1
3HAYCHUs] BBIPAKECHUS
7. | O HEeKOTOpBIX crioco0ax JOKa3aTeIbCTBA HEPABEHCTB 1
8. | HepaBeHcTBa C OJTHOM IEPEeMEHHOM 1
9. | HepaBeHncTBa ¢ 0JTHOM MepeMEHHOU 1
10. | BxogHas KOHTpoJIbHAs paboTa 1
11. | PemeHnue TMHEWHBIX HEPABEHCTB C OJIHOM NEPEMEHHOM. 1
12. | PemeHue JIMHEHHBIX HEPABEHCTB C OAHOM MEPEMEHHOM. 1
13. | UncioBbie IPOMEKYTKH 1
14. | YucnoBble NPOMEKYTKH. 1
15. | Cucrembl JIMHEHHBIX HEPABEHCTB C OAHON NepeMeHHON 1
16. | [loxroroBka K KoHTposbHOU padoTe Nel «UmcaoBbIe HEPABEHCTBAY 1
17. | KontpoabsHas pa6ora Nel no teme " YUnciaoBbie HepaBeHcTBa'" 1
18. | Pabora Hag ommbkamu. Mtoru rnasel «HepaBeHcTBaY 1
19. | [lonsarue BekTOpa. PaBeHCTBO BeKTOPOB. [JucnyT «Maremaruka - 1
¢duzuka»
20. | OTkiaspIBaHME BEKTOPA OT TAHHON TOYKH 1
21. | Cymma IByX BEKTOPOB 1
22. | 3akoHHI CIIOKeHUS BEeKTOpOB. [IpaBmiio mapamienorpamMmma 1
23. | CyMMa HECKOJIbKHX BEKTOPOB 1
24. | Beruntanue BEKTOPOB 1
25. | YMHOXeHHEe BEKTOpa Ha YUCIIO. 1
26. | IlpumeHeHue BEKTOPOB K pelieHuto 3aaa4. VccnenoBanue 1
27. | CpenHsist TMHUS TpaneAN 1
28. | O6o6marmuii ypok no teme: «BekTopbi» 1
29. | KonrpoabHasi pagora Ne2 no teme: «BekTopbi» 1
30. | AHanM3 KOHTPOJILHOU paboThl. Pa3noxkenue BekTopa Mo AByM 1
JTAHHBIM HEKOJUTMHEAPHBIM BEKTOpaM
31. | IToBTOpEHHUE U pacuIMpeHe CBEACHUH 0 GYHKIIUU 1
32. | CoiicTBa QyHKIIHH 1
33. | CoiicTBa QyHKIIHH 1
34. | Iloctpoenue rpaduka pynkimu y=kf(x) 1
35. | Iloctpoenue rpaduka dyakumun y=kf(x) 1
36. | IToctpoenue rpadukoB ¢pynkuuu y=f(x) + b u y=f(x + a) 1
37. | Iloctpoenue rpaduxoB byHkimu y=f(x) + b u y=f(x + a) 1




38. | KBagparuunas ¢yHkuus, ee rpaduk U CBOHCTBA 1
39. | KBanpatnunas dbyHKnus, ee rpaduk u CBOHCTBa 1
40. | KBagpatuunas QyHKImsl, ee rpauk U CBOHCTBA 1
41. | O HeKOTOpHIX TpeoOpa3oBaHUsIX rpadUKOB PYHKITHIA 1
42. | O HEKOTOPHIX MPeoOpa3oBaHMIX rpaduKoB GYHKITUN 1
43. | KourpoabHasi pagora Ne3 mo teme "KBagparnunas pynkous" 1
44, | Ananu3 KOHTpOJIbHOU paboThl «KBaapatuuHas QyHKIUS 1
45. | Utoru rnassl 2 «KBagpatnynas QyHKIHDY 1
46. | KoopauHathel BEKTOpa 1
47. | Ilpocreiimue 3a1a4u B KOOPIMHATAX 1
48. | Pemenne 3aja4 METOI0M KOOPAMHAT 1
49. | YpaBHEHUE OKPYKHOCTH 1
50. | YpaBHenue npsmon 1
51. | YpaBHEHHME OKPY)KHOCTH M NMPSAMONA. MUHHU-TIPOCKT 1
52. | KonrpoabHasi pagora Ned4 o Teme: «MeToa KOOpAMHAT» 1
53. | AHanm3 KOHTPOJIBHOM paboThl. CHHYC, KOCUHYC, TAHTEHC, KOTaHTeHC | 1
yria
54. | Pemenue KBaipaTHBIX HEPABEHCTB 1
55. | PemeHue kBaJipaTHBIX HEPABEHCTB 1
56. | Pemenne KkBagpaTHBIX HEPABEHCTB 1
57. | CucreMbl ypaBHEHHH ¢ ABYMS NIEPEMEHHBIMU 1
58. | Cucrembl ypaBHEHHH C IByMS IEPEMEHHBIMH 1
59. | CucreMsbl ypaBHEHHI C ABYMS NIEPEMEHHBIMU 1
60. | KonTpoJsbHas padora Ne5 «Pemenne KBaJipaTHBIX HepaBeHCTB» | 1
61. | AHanu3 KOHTPOJILHOU paboThl «PeneHne KBaapaTHBIX HepaBeHCTBY | 1
62. | CuHyc, KOCHHYC, TAHT€HC, KOTAHT€HC yTJia 1
63. | Teopema o TUTONIAIN TPEYTOJILHUKA 1
64. | Teopembl CHHYCOB 1 KOCHHYCOB 1
65. | Teopembl cHHYCOB M KOCHHYCOB. M3 HCTOpHUN MaTeMaTHKH 1
66. | Pemenne TpeyroipbHUKOB 1
67. | CxansgpHoe Npou3BeIeHUE BEKTOPOB 1
68. | O6o0maronHii ypok 1o teme: «COOTHOMIEHHS MEXTy CTOPOHAMH U 1
yriiaMu TpeyroibHuKa. CKaJlsipHOe IPOU3BEIEHUE BEKTOPOBY
69. | KonrpoabHasi pa6ora Ne6 no teme: «COOTHOIIEHUST MEKTY 1
CTOPOHAMM M YIVIaMH TpeyroibHuka. CkajsipHoe Ipou3BeleHHe
BEKTOPOB»
70. | AHanu3 KOHTPOJIbHOU paboThl. IIpaBUIIbHBI MHOTOYTOJIBHUK 1
71. | MaremaTH4ecKkoe MOJICTUPOBAHUE 1
72. | MaTemaTn4yeckoe MOJICITUPOBAHNE 1
73. | IlpouieHTHBIE pacyeThl 1
74. | TIpolileHTHBIE pacyeThl 1
75. | AGCOIIOTHAs M OTHOCUTENbHASI TOTPEIIHOCTH 1
76. | AGCOIIOTHAs M OTHOCUTEJIbHAS TOTPEITHOCTH 1
77. | OcHOBHBIE ITpaBHiIa KOMOMHATOPUKHU 1
78. | OcHOBHBIE ITpaBHIa KOMOMHATOPUKHU 1
79. | OcHOBHBIE ITpaBHIa KOMOMHATOPUKHU 1
80. | YacroTa 1 BEpOSTHOCTH CITyYaTHOTO COOBITHS 1
81. | YacroTa 1 BEpOATHOCTh CIyYalHOTO COOBITHS 1
82. | Kilaccuueckoe orpe/ieneHne BepoITHOCTH 1
83. | Knaccuueckoe ornpesieieHie BEpOITHOCTH 1
84. | Kiaccuueckoe orpe/ieneHne BepoSTHOCTH 1
85. | HauanpHbIe CBEIEHUS O CTATUCTUKE 1
86. | HayanmpHble CBelIEHHS O CTAaTHCTUKE 1




87. | KourpoabHasi pa6ora Ne7 mo Teme " JieMeHTHI NPUKJIATHOT 1
MaTeMaTuku'"
88. | AHanu3 KOHTPOJIbHOU paboThl Ne4 «DneMeHTHl MPUKIIa HON 1
MareMatukuy. Mroru rinassl 3
89. | IlpaBriIbHBIE MHOTOYTOJBHHUKH 1
90. | OKpy>XKHOCTB, ONMCAHHAS OKOJIO MMPABHILHOTO MHOTOYTOJIbHHUKA 1
91. | OKpy>KHOCTb, BIMCAHHAsl B IPAaBUJIbHbBII MHOTOYTOJILHUK 1
92. | ®opmybl A7 BBIYMCICHHS TUIOIIAH TPABUILHOTO 1
MHOI'OYT'OJIbHUKA, €0 CTOPOHBI M PaJinyca BIMCAHHONW OKPYXHOCTH
93. | JlnuHa OKpYXHOCTH 1
94. | Ilnomanp Kpyra 1
95. | Pemenue 3amau no teme: «JlmMHa OKPY>KHOCTH M IIJIOHIAIh KPyTay 1
96. | OGo0maronyii ypok 1o teme: «J{ImHa OKpy>KHOCTHU | IIJIOIIAIh 1
Kpyra»
97. | KourpoabHas pa6ora Ne§ nmo teme «/lsinHa oKpy:KHOCTH H 1
IJIOIIAAb KPYyra»
98. | AHanu3 KOHTPOJILHOU paboTHL. IloHsATHE TBMKEHUS 1
99. | YucnoBble mOCIEI0BATEILHOCTH 1
100. | YucnoBble Mocie0BaTeIbHOCTH 1
101. | Apudmernueckas mporpeccus 1
102. | CymMMa n nepBbIX WICHOB apu(PMETHIECKON POTPECCHH 1
103. | CymMmMa n-niepBbIX WICHOB apu(PMETHUIECKON IPOTPECCHH 1
104. | I'eomeTpuveckast Iporpeccus 1
105. | 'eomeTpudeckas nmporpeccus 1
106. | CyMMa n nepBbIX 4JICHOB F€OMETPHUECKON MPOTrPECCHH 1
107. | CymMMa n nepBbIX YICHOB T€OMETPUYECKON MPOTPECCHH 1
108. | CymMa n nepBbIX 4JI€HOB T€OMETPUYECKON MPOrPecCHH 1
109. | Cymma 6eckOHEUHON TeOMETPUUYECKON IPOTPeCcCHH, Y KOTOPOH 1
MO/JTyJIb 3HAMEHATEJII MEHbIIE |
110. | KontpoabHasi padora Ne8 mo Teme " UncioBbie 1
nocJjenoBareJbHocTH"
111. | [TousiTHE ABMKEHUS. 1
112. | TlapamnensHblil mepeHoc . [Ipoekr 1
113. | IToBoport. IIpoekt 1
114.| Pemenue 3aga4 mo Teme: «JIBHKESHHS» 1
115. | Pemenue 3aga4 mo teme: «JIBUKESHHS 1
116. | OGoOmaromuii ypok mo teme: «JIBuKeHus» 1
117. | KourpoJabnas padora Ne9 no teme «/IBuskeHUsD» 1
118. | 3akmrountensHbI ypok. [loaBeaeHe HTOroB Kypca reoMeTpuu 9 1
KJlacca
119. | UroroBoe nmoBTOpeHNE 1
120. | Arorosasi arrecramus 1
121. | Yucna, yucI0BbIe BHIPAXKEHHUS, IPOLIEHTHI. 1
122. | Ipo6u. OObIKHOBEHHBIE U JECITUYHbBIE IpoOU. ApudmeTndeckue 1
JENCTBUS ¢ IPOOSIMHL.
123. | BykBeHHbIE BBIpAKEHUSI. 1
124. | ®opMyIbl COKpAIIEHHOTO YMHOKEHHS. 1
125. | MHorouseH. Pa3noxxeHne MHOrouieHa Ha MHOXKHUTEIH. 1
126. | KopeHnsb n-oi cTeneHy. 1
127. | CBoiicTBa CTENEHH C IIEJIBIM OKA3aTEIIEM. 1
128. | Ilpeobpa3zoBanue BblpaxkeHui. PanmonanbHbie qpo0u. 1
129. | TIpeoOpazoBanue BeIpakeHU. ParimoHanbHbIC IPOOH. 1
130. | Ilpeobpa3zoBanue BolpaxkeHuil. PanmonanbHbie qpo0u. 1
131. | JIuneitHble ypaBHEHUS U CUCTEMBI IMHCWHBIX YPAaBHCHHIA. 1




132. | JIuneiiHble ypaBHEHHS U CUCTEMBI JINHEHHBIX YpaBHEHUH. 1
133. | JIuneitHbIe ypaBHEHUS U CUCTEMBI JINTHEWHBIX YPAaBHCHHIA. 1
134. | KBagpaTHble ypaBHEHHS. 1
135. | KBagpaTHble ypaBHEHHS. 1
136. | Cucrembl ypaBHEHHH C IByMsI HEM3BECTHBIMU. 1
137. | CucteMbl ypaBHEHHI C IBYMsI HEU3BECTHBIMH. 1
138. | Cucrembl ypaBHEHHH C IByMsI HCM3BECTHBIMU. 1
139. | HepaBenctBa. UncnoBble, TMHEHHBIE, KBaIpaTHbIC HEPABEHCTBA. 1
CucTteMbl HEpABEHCTB.
140. | HepaBenctBa. UncioBble, TUHEHHbBIE, KBaIpaTHbIE HEPABEHCTBA. 1
CucTteMbl HEpABEHCTB.
141. | HepaBenctBa. UnucnoBsle, TUHEHHBIE, KBaJ[paTHbIC HEPABEHCTBA. 1
CucreMpl HEPABEHCTB.
142. | ®yHKIUN. 1
143.| OyskIum. 1
144.| Oyakum. 1
145. | Yrenue rpaduxoB QyHKIHA. 1
146. | Yrenue rpadukoB QyHKIHUI. 1
147. | Yrenue rpaduxoB QyHKIHA. 1
148. | Apudmernyeckasi 1 TeOMETpHUYECKasl TPOTPECCHH. 1
149. | Apudmernyeckas U reOMETpUUIECKas IIPOTPECCHUH. 1
150. | Apudmernyeckasi 1 TeOMETpHUYECKasl TPOTPECCHH. 1
151. | Apudmernyeckas U reOMETpUUIECKas IIPOTPECCHUH. 1
152. | TekcToBbIe 3a/1a4H. 1
153. | TekcroBBIE 3a1a4H. 1
154. | TekcToBBIE 3a1a4H. 1
155. | DneMeHTh! CTAaTUCTUKH U TEOPUH BEPOSITHOCTEH. 1
156. | Pemienne KOMOMHATOPHBIX 3ajay. 1
157.| TpeyronsHuk. [lpu3Haku paBeHCTBa TpeyrojibHUKOB. Teopema 1
daneca. Perienre npsiMOyrobHbIX TPEYrOJIbHHUKOB.
158. | Tpeyronbuuk. [Ipu3Haku paBeHCTBa TPEYroJbHUKOB. Teopema 1
daneca. Perienre npsiMOyrobHbIX TPEYroJIbHHUKOB.
159. | MHOTOYTOJIEHUKH. 1
160. | MHOTOYTOJIEHUKH. 1
161. | MHOTOYTOJIbHUKH. 1
162. | MHOTOYTOJIEHUKH. 1
163. | OxpyxHOCTb U Kpyr. OKpYKHOCTh BOMCAHHAsI M ONMCAHHAsL. 1
164. | OxpyxHOCTB M Kpyr. OKpY>KHOCTh BIMICAHHAS W ONMCAHHAS. 1
165. | OxpyxHOCTB M Kpyr. OKpY>KHOCTh BIMCAHHAs ¥ ONMCaHHAS. 1
166. | OxpyxHOCTB M Kpyr. OKPY>KHOCTh BIFICAHHAS M OTIMCAHHASL. 1
167. | PemeHrie TpeHUPOBOYHBIX BAPHAHTOB. 1
168. | Perienne TpeHUPOBOYHBIX BAPHAHTOB. 1
169. | Pemenrie TpeHUPOBOYHBIX BAPHAHTOB. 1
170. | Ipo6usIit OT'D 1




