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MHNOACHUTEJBHASA 3AIINCKA

CoBeplIEHCTBOBAaHUE COJEpKaHMS  0Opa30BaTENbHBIX MPOTPaMM  OCHOBHOIO  OOILEro
oOpazoBanus s aeteit ¢ OB3 cBs3aHO ¢ HEOOXOUMOCTBIO aIaNTAllMKU YYEOHBIX MPOTpaMM IpU
COXpaHEHHUH 00I111er0 00beMa CojiepKaHus 00yUCHHS.

ApnantupoBaHHasi pabouas mnporpaMMma mo npeamery «Maremartukay Mg y4daliuxcs ¢
TSOKEJIBIMA HapyLIICHUSIMA PEYM TMOATOTOBIEHA HAa OCHOBE PDeAepallbHOTO TOCyAapCTBEHHOIO
00pa3oBaTeNbHOTO CTaHAapTa OCHOBHOTO oOmiero obpaszoBanus (Ilpukaz  MuHnpocBemeHus
Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBan MuHHCTEpCTBOM locTUIMU Poccuiickoi
®denepanmu 05.07.2021 r., per. Homep 64101) (manee — ®I'OC OOO), IIpumepHoit padoucii
porpaMMbl OCHOBHOTO 00I1Iero oOpa3oBaHHs Mo MpeameTy «Marematukay, [IpumepHoOI
nmporpaMmbl  BocniuTanusi. B pabGouelt mporpamme ydTeHbl ujed W nosioxkeHus KoHuenuu
pa3BUTHS MaTeMaTHuecKoro oopa3oBanus B Poccuiickoit @eneparuu.

[ens peammzanmu AOII obOyuarormuxcs ¢ THP — obecnieduenne BBITIOJIHEHHSI TPEOOBAHMIA
OI'OC obyuvarommxcs ¢ OB3  mocpeACTBOM MakCHMAJIbHOTO — YJIOBJIETBOPEHHS OCOOBIX
oOpa3oBarenbHbIX MOTpeOHOCTeN oOyvaronuxcsi ¢ THP, oGecneuynBaromux yCBOCHHE HMH
COIMAJILHOTO U KYJbTYPHOTO OTIBITA.

JlocTrxkeHne MoCTaBIeHHOM 1EIN NPEeIyCMATPUBAET PELIEHUE CIEAYIOIIUX OCHOBHBIX
3a1a4:

- (opmupoBaHue 00mIeH KyJIbTYpbl, JyXOBHO-HPAaBCTBEHHOE, TPaXkIAHCKOE, COIMAIBHOE,
JUYHOCTHOE U MHTEJUICKTYaJIbHOE Pa3BUTHE, Pa3BUTHE TBOPUECKUX CIIOCOOHOCTEH, COXpaHEHUE U
YKpeIUIeHHe 3710poBbs oOyyatomuxcsi ¢ THP;

- TIOCTWKEHHE TUIAaHUPYEMBIX pe3ylibTatoB ocBoeHUss AOII, 1eneBbIX yCTaHOBOK, MPUOOpETEHUE
3HAHWM, YMEHHI, HABBIKOB, KOMIETCHIIMA U KOMIIETEHTHOCTEM, ONMPEACIAEMBbIX JIMYHOCTHBIMH,
CEMEUHBIMH, OOIIECTBEHHBIMH, TOCYJAPCTBEHHBIMU TOTPEOHOCTSIMH W  BO3MOKHOCTSIMHU
obOyuatomerocs ¢ THP, unanBU1yanbHBIMU OCOOCHHOCTSIMU PA3BUTHUS U COCTOSIHUS 3JI0POBbSI;

- CTaHOBJICHME U pa3BUTHE JUYHOCTU oOyvaromerocs ¢ THP B e¢ WHIUBUIAYaIBHOCTH,
CaMOOBITHOCTH, YHUKAJILHOCTH W HEMOBTOPUMOCTU C 00ECTIEYEHUEM MPEOJO0JICHHUS] BO3MOXKHBIX
TPYAHOCTEHN MO3HABATENBHOTO, KOMMYHUKAaTUBHOT'O, JIBUTATE€JILHOTO, IMYHOCTHOTO Pa3BUTHS,

- co3JaHue OJIaroNMpUATHBIX YCIOBUM JUIsl  YAOBJIETBOPEHHUS OCOOBIX 00pa3oBaTENbHBIX
notpedHocTel odydaromuxcs ¢ THP;

- oOecrieueHne JOCTYIMHOCTHU TIOJyYeHHSI KAYECTBEHHOTO OCHOBHOT'O 00IIIET0 00pa3oBaHus;

- UCIOJIb30BaHUE B 0OpPa30BATEIILHOM TMPOIECCE COBPEMEHHBIX 00pa30BATENbHBIX TEXHOJOTHUN
NEATEIbHOCTHOTO THIIA;

- MPEIOCTaBJICHUE O0YYAIOIIUMCS BO3MOKHOCTH 17151 3(PPEKTUBHON CaMOCTOATEIILHOU pabOThI.

ApnantupoBaHHas paboyasi mporpaMma 1o MaTeMaTHKe COAEPKUT MEPEYEHb BOIIPOCOB, KOTOPHIE
Mo/JIeXKaT o00sA3aTeIbHOMY M3y4eHHMIO. B Hell coxpaHeHa TpaJWLMOHHAs OpHUEHTALMS Ha
(dbyHIaMeHTaIbHBIA XapakTep OOpa30BaHMs, HAa OCBOCHHE YYEHHKAMHU OCHOBOIOJIAraroLIUX
MOHATUHN U UJIEH, U BKIIIOYAET MaTEpUAJL, CO3IAOIIHUN OCHOBBI MATEMAaTUYECKOU rpaMOTHOCTH. [Ipu
TOM YBEJIMYEHbl aKTUBHbIE (OPMBI paOOThI, HANpPABJICHHbICE HA BOBJICUYEHUE YYAIIUXCS B
MaTEeMaTHYECKYIO JIeATEIbHOCTh, HAa 0OOecleyeHe MOHUMAaHNsd UMH MaTeMaTUYeCKOTro MaTepuana
U DPa3BUTUS MHTEIUIEKTa, MNPUOOPETEHHS MPAKTUYECKUX HABBIKOB, YMEHUH MPOBOAMUTH
paccyXIeHus, 10Ka3aTeIbCTBA.

Hetu ¢ OB3 wu3-3a ocoOeHHOCTEW CBOEro ICHUXWYECKOTO pPAa3BUTHUS TPYJHO YCBAUBAIOT
nporpaMMy IO MaTeMaTHKe, B CBSI3U C ATHUM B Iporpammy oOIIeoOpa3oBaTeNbHOM IIKOJIBI
HE0OXO0IMMO BBECTH HEKOTOPBIE N3MEHEHU.

[Iporpamma peanuzyercs ¢ TOMOIIBI0 COBPEMEHHBIX ITEJArOTMYECKUX TEXHOJIOTUI: TEXHOJIOTUH



ypoBHEBOM qud pepeHnuanm, pa3HOypoOBHETO OOYUEHHUSI, & TAKKE COBPEMEHHOTO TPATUIIMOHHOTO
oOyueHus1, UCTIONb3YIOIIee KIACCHUYECKYIO CUCTEMY B COUETAaHUM C TEXHUYECKUMHU CPEJICTBAMHU.

Kaxxnas u3 3TuX TEXHOJOTMH MpeaycMaTpuBaeT OpraHu3alyio y4yeOHOro mpoliecca uepes
TEOPETHUUYECKHUE U MPAKTUUECKUE BUIbI 3aHITHI.

KitoueBbiMu nipuHIMnamMu HanmoHaabHOM cTpaTeruu sIBISETCS MakCUMallbHas peau3aiius
NOTEHIMAJIa KaXXJaoro pebeHka. J{oJKHBI co3/1aBaThCsl YCIOBHS NIl (POPMUPOBAHUS JTOCTONHOM
KU3HEHHOW NIEPCIEKTUBBI IJIs1 KKJ0T0 peOeHKa, ero 00pa3oBaHusl, BOCIIUTAHUS U COIUATN3AIINY,
MaKCHUMaJIbHO BO3MOKHOM caMopealii3allid B COILMAJIbHO MO3UTHUBHBIX BHUAAX JEATEILHOCTH.
Obecnieuenne npodeccruoHai3Ma U BEICOKON KBaM(UKALIUY MTPH paboTe ¢ KaKIbIM PEOCHKOM U
ero ceMbeil. QopMHUpPOBAHUE U peATU3alIUSI TTOJTUTUKHA B 00JACTH JIETCTBA JIOJKHBI OCHOBBIBATHCS
Ha UCIOJb30BAaHUU TOCIEIHUX JOCTHKCHUN HAyKH, COBPEMEHHBIX TEXHOJIOTHW, B TOM YHUCIE B
conuanbHOu cepe.

OcHOBHOI1 3a7a4€eiil B paboTe ¢ JETbMHU C OTPAaHUYEHHBIMUA BO3MOKHOCTSIMU 3/10POBbS SIBISIETCS
CO37aHNE TaKOW 00pa30BaATEIHHONU CHCTEMBI, KOTOPas CITIOCOOCTBOBAJIA ObI JOCTHIKEHUIO KaXKIbIM
pPEOEHKOM ONTUMAJIBHOTO JIJISi €r0 COCTOSIHHS 3/I0POBbSl YPOBHS (PU3UYECKOTO, TICUXHUYECKOTO U
pPEUYEBOr0 pa3BUTHSI.

[Iporpamma orpeenseT coepkaHiue U OpraHu3alrio 00pa3oBaTeIbHOTO MPOIEcca Ha CTYTICHH
OCHOBHOTro o0miero ooOpaszoBanusi. OHa HampaBiieHa Ha (QopMUpOBaHUE OOIIEH KYyJIbTypbl
oOy4Jaronuxcsi, Ha UX JyXOBHO-HPABCTBEHHOE, COIMAJIbHOE, JIMYHOCTHOE M WHTEIUICKTYyaJIbHOE
pazBuTHe. Ha co3gaHue OCHOBBI JUIsl CAMOCTOATENBHON peaiu3aluu yu4eOHOW NesTeIbHOCTH,
o0ecrneunBaroiel CONUaNbHYIO YCIEIIHOCTb, Pa3BUTHE TBOPUECKUX CIIOCOOHOCTEN, CAaMOpPa3BUTHE
Y CAMOCOBEPILIEHCTBOBAHKE, COXPAHEHHUE U YKPEIUJIEHUE 3JOPOBbs 00yUYaIOIINXCSI BOCIMTAHHUKOB
C TSKETIBIM HapYILICHUEM PEYH.

B ocHoBy pa3paborku AOOIIl oOyuatouuxcsi ¢ THP 3anoxensl nuddepeHunpoBaHHBIM,
NEeSATEIbHOCTHBIM, CUCTEMHBIM U KOMIETEHTHOCTHBINM MOAXOAbl. JnuddepeHirpoBannbiii moaxon
MPEANOoaraeT y4eT OocoObIX 00pa3oBaTENbHBIX MOTPEOHOCTEH ATUX OO0yYaroUIUMXcs, KOTOpPbIE
ONPENENSIOTCA YPOBHEM PEUEBOIO PA3BUTHS, XAPAKTEPOM HAPYIICHHH (DOPMHUPOBAHMS PEUEBOM
(YHKIIMOHATBFHOM CHUCTEMBbl M TPOSBISIOTCS B HEOAHOPOJHOCTH TIO BO3MOXKHOCTSIM OCBOCHHUS
comepxkanusi obpazoBanuss. AOOII co3maercss B coOTBETCTBUH ¢ AuGdEpEHIIMPOBAHHO
chopmynupoBanabiMu B @I'OC OO0 obyuatomuxcs ¢ OB3 TpeGoBaHuAMH K: CTPYKType
o0pa3oBaTeNbHON  MPOTPAMMBI;  YCJIOBHSIM — pealM3alil  00pa30BaTENbHOW  MPOTPAMMBIL;
pe3yabTaram o0pa3oBaHUs.

[Ipumenenue audPepeHITMPOBAHHOIO IOAX0/Ia O00CCIEYUBAECT pa3HOOOpa3Me COJIepPIKAHMS,
npenocTasisis oOydaronuMces ¢ THP BO3MOXXHOCTh peain30BaTh WHAMBUIYATBHBIN MOTCHITHAT
pPa3BUTHS; OTKPBIBAET MIMPOKHME BO3MOXKHOCTH MJI TEJarorM4ecKoro TBOPYECTBA, CO3JAHMS
BAPUATUBHBIX 00pa30BaTEIbHBIX MATEPHAIOB, 00ECIIEUMBAIOIIMX IMOIIArOBYIO JOTONEANYECKYIO
KOPPEKIIMIO, pa3BUTUE CHOCOOHOCTH OOY4YarOlIUXCA CaMOCTOSITEIBHO peliarh y4eOHO-
MO3HABATEJIbHbIE U YYEOHO-TIPAKTUYECKHE 3a1a4l B COOTBETCTBUU C X BO3MOKHOCTSIMHU.

JleATeIbHOCTHBIM TMOJXO0Jl CTPOUTCS Ha TPU3HAHUKM TOTO, YTO Pa3BUTHE JUYHOCTH
oOyuaroimuxcst ¢ THP OOO omnpegensercss XapakTepoM OpraHU3alMK JOCTYIHOH WM
nesitenbHOCTH. OCHOBHBIM CPEJICTBOM peaU3alMK JACSITEIHPHOCTHOTO MOJX0Ja B 00pa3oBaHHUH
ABJISIETCST OOYyYEHHME KaK MPOIECC OpPTaHM3alliy TMO3HABATENILHON W MPEIMETHO-NPAKTUYECKON
JESATETLHOCTH 00YYaIOMUXCsl, 00eCIeYnBaIOIIEH OBIaJICHIE UMH COJIEP)KaHUEM 00pa30BaHUS.

Peanuzanus nesTenbHOCTHOTO MOJAX0a 0O0ECTICUnBaET: MPUAAHNE pe3ysibTaraM 0Opa30BaHUS
COIMAJIBHO M JIMYHOCTHO 3HAYMMOTO XapaKTepa; MPOYHOE YCBOEHHE OOYUYaIOIIMMUCS 3HAHUU H
OMbITa PA3HOOOPA3HON NESATEIHHOCTH U TOBEICHUS, BO3MOXKHOCTH HMX CaMOCTOSITEIHLHOTO
MIPOJIBIDKCHUSI B M3yYaE€MbIX MPEAMETHBIX OOJACTSIX; CYIIECTBEHHOE MOBBIIICHUE MOTHUBAIIMU U
MHTEpeca K YYEHHIO, MPUOOPETEHHUIO HOBOI'O OIbITA JIEATEILHOCTH WU TOBEACHUS; CO3/IaHHE
YCIOBUM JJIsi OOIIEKYJIBTYPHOTO M JIMYHOCTHOTO pa3BuTUs oOydarouiuxcs ¢ THP Ha ocHoBe



dbopMUpOBaHUS YHHBEpPCAJbHBIX YYE€OHBIX JAEUCTBUN, KOTOpHIE OOECIEYMBAIOT HE TOJBKO
YCHEIIHOE YCBOEHHWE HMMM CHUCTEMbl HAy4YHbBIX 3HAaHWW, YMEHUW M HaBBIKOB, IO3BOJISIOIINX
OPOJOJDKUTh 00pa3oBaHME Ha CIEAYIONIe CTYNeHH, HO U COLMAJIbHOM KOMIIETEHLIUH,
COCTaBJISIFOIIEN OCHOBY COLIMAIIBHOM YCIIEIIIHOCTH.

CHCTEMHBIN MOAX0/T OCHOBBIBAETCS HA TEOPETUUECKHUX MOJOKEHUAX O SA3bIKE, MPEACTABIISIOIIEM
co00l (hyHKIIMOHAIBHYIO CUCTEMY, KOTOpasi UCIOIb3YETCsl KaK CpPeACTBO OOmIeHus. Peanuzanus
CUCTEMHOTO Mojixo/a B padore ¢ oOyuatomuxcsi ¢ THP obecreunBaer TeCHYI0 B3aMMOCBS3b B
(hOpMHUPOBAHUU PEUYEBBIX U MHTEIUICKTYAIbHBIX MPEANOCHUIOK OBIAJACHUS YYeOHBIMH 3HAHUSMU,
NEUCTBUAMU, YMEHUSMH U HaBbIKAMHU.

KoMneTeHTHOCTHBIN MOJX0A — 3TO COBOKYITHOCTHh OOIIUX MPHUHIIUIIOB OIpPEACTICHHsS Lemei
oOpa3oBaHMsI, 0TOOpa coAepx aHus 00pa30BaHUsA, OpPraHuU3aluu 00pa30BaTENLHOTO MpoIlecca U
OLICHKM O0pa30BaTENbHBIX PE3yNbTaTOB. K 4HCIy TakMx NPUHUMIIOB OTHOCSITCS CIEAYIOLINE
ITOJIOKECHMUS:

— Cwmbicn 00pa3oBaHMs 3aKJIIOYAECTCA B PA3BUTHE y YYAIIUXCS CIIOCOOHOCTH CaMOCTOSITENIBHO
pemiath MpooJieMbl B pa3IuYHbIX cdepax MU BHUJAX JACSATEIBHOCTH Ha OCHOBE HCIOJIb30BaHUS
COILIMAJIBHOTO OMBITA, SJIEMEHTOM KOTOPOTO SIBJISIETCSI 1 COOCTBEHHBIH OIIBIT.

— Cogeprkanue 00pa3oBaHus NPeACTaBIsIeT COO0M TUAAKTUUECKH aJallTHPOBAHHBIN COLMATbHBIN
OMBIT PELICHHs IT03HABATENIBbHBIX, MUPOBO33PEHUECKUX, HPAaBCTBEHHBIX, IMOJIUTHYECKUX U HHBIX
npo0Jem.

— CMbIcn opraHu3anuu 00pa30BaTENIbHOTO MpoLEecca 3aKJII0YaeTcsl B CO3JaHUM YCIOBHM 7S
GopMHpOBaHMS Yy  YyYallUXCS OMNbITA CAMOCTOSITEIBHOTO  PEIICHHUs  I103HABATEJIbHBIX,
KOMMYHUKATUBHBIX, OpPraHU3allMOHHBIX, HPABCTBEHHBIX W MHBIX MPOOJIEM, COCTaBIISIOLIUX
cojiep;kaHue 00pa3oBaHUsI.

— OueHka 00pa3oBaTesIbHbIX PE3YJIbTATOB OCHOBBIBAETCA HAa aHAJIM3€ YPOBHEN 00pa30BaHHOCTH,
JOCTUTHYTBIX YYAIIUMUCS HA ONPEEICHHOM 3Tare 00y4eHusl.

KoMIETEHTHOCTHBIN TOAXO IPEATIOIAracT HE YCBOCHHE YYEHUKOM OTIEIBHBIX APYT OT Apyra
3HAHWM W YMEHUH, a OBJIAJICHHE UMM B KOMIUIEKCE. B CBA3M ¢ ATUM IIO- MHOMY ONPEAEISIETCS
CUCTEMa METOJIOB 00yueHusi. B ocHOBe 0TOOpa M KOHCTPYUPOBAHUS METOJIOB OOyUEHHUS JIEKUT
CTPYKTypa COOTBETCTBYIOIIMX KOMIIETEHIMH U (YHKUUH, KOTOPbIE OHHU BBIOJHAIOT B
00pa3oBaHUH.

Cucrtema Mep 1o okazaHuio nomoinu yvamniemycsi ¢ THP:

1. [TomouIh B mJIaHUPOBAHUU YYEOHOM A€ATEIbHOCTH (IJIAaHUPOBAHUE TOBTOPEHUS U BBITTOJIHEHUS
MUHUMYMa yIPaXXHEHUN 1)1 TUKBUAALMH TPOOEIIOB, alrOPUTMHU3ALMS YU€OHOU AeSITENbHOCTH IO
aHAJIN3y W YCTPOCHUIO TUITHMYHBIX OIMIMOOK U TIp.).

2. JIonoJHUTEIbHOE HHCTPYKTUPOBAHUE B XOJI€ YUEOHOU E€ATEIbHOCTH.

3. CrumynupoBaHue Yy4eOHOW JAEsATENbHOCTH (MOOUIPEHHE, CO3JaHUE CHUTyaluuld ycrexa,
MoOyXAeHUE K aKTUBHOMY TPYAY U Ip.).

4. Kontponb Haja ydeOHOH MAESTENbHOCTHIO (MHAMBHUAYaJbHBIM OMPOC YYEHHKA, IpPOBEpKa
JIOMAIIIHUX 33JJaHui, aKTUBHU3ALMs CAMOKOHTPOJISI B yU€OHOU AESITeIbHOCTH U JIp.).

5. Paznuunbie (opMbl B3aMMOTIOMOIIIH.

6. JIonOTHUTENBHBIE 3AHATHS C YYEHUKOM.

AnanTupoBaHHas TporpaMma II0 MaTeMaTHKE COCTaBJieHa Ha OCHOBE (pelepasibHOTOo
KOMIIOHEHTa TOCYJapCTBEHHOIO CTaHAapTa OCHOBHOTO oOmiero oOpasoBaHus. Pacnpenenenue
IIPOTPaMMHOI0 MAaTEPHUAIIA 10 MATEMATHUKE ITOJHOCTBIO COOTBETCTBYET PACIIPEICICHUIO U3YUYEHHUS
MaTepuana g 5-9 KIacCoB OCHOBHOTO oOmiero o6OpaszoBanus. JlaHHas aganTHpOBaHHAs
nporpaMMa CKJIAIbIBA€TCS M3 COJEP’KATENbHBIX KOMIIOHEHTOB: «ApupMeruka». «Anredpay,
«I"'eoMeTpus», 4TO COOTBETCTBYET NMPUMEPHOM MpOrpamMme Mo MaTeMaThke s 5-9 KiaccoB
OCHOBHOI'0 00111eT0 00pa30BaHUsI.



MecTo npeamera B 0a3UCHOM y4eOHOM IIaHe

CornacHo ¢eneparbHOMy Oa3HMCHOMY y4eOHOMY IUTaHy JJisi 0Opa30BaTeNbHBIX YUPEKICHHI
Poccuiickoit @enepaivy Ha U3yd4eHUE MaTeMaTUKKU Ha CTYIIEHH OCHOBHOTO 00111eT0 00pa3oBaHuUs
OTBOJUTCS HEe MeHee 845 4 u3 pacuera S 4 B Hegento ¢ V o IX knacc.

CormacHo ToJ0BOMY KajieHJapHOMy YyueOHoMy Tpaduky MOV «Cpemnss mkoma Noly
IPOJIOHKUTEILHOCTS YI4EOHOTO rojia B 5- 8 kitaccax coctaBiseT 34 Henenu, B 9 kitacce - 33 Henenu.
Takum oOpa3om, mporpamma paccuuTana Ha 845 4acos.

Coneprxkanue yueOHOro nmpeamera

CopnepxaHne KypcoB MaTeMaTWKU S5—6 KiaccoB, anreOpel W reomMeTpum 7-9 Kiaccos
00OBEIMHEHO KaK B HWCTOPHYCCKH CIIOKUBIIUECS JUHUU (YHCIIOBas, anreOpandeckas,
reoMeTpudeckasi, QyHKIMOHAIbHAS U Jp.), TAK U B OTHOCUTEIHLHO HOBBIE (CTOXAaCTHUYECKasl JIMHMUS,
«pealibHasi MaTeMatukay). OTIenbHO TPEACTABICHBI JIMHUS CIOKETHBIX 3ajlad, UCTOpUYECKas
JIUHUSL.
JJIeMEHTbI TEOPUH MHOKECTB M MATEMAaTHYECKOM JIOTUKHU

Cornacio ®I'OC ocHoBHOro o006miero oOpa3oBaHMs B Kypc MaTeMaTHKU BBEACH pasjell
«Jloruka», KOTOpBIA HE MPEIONaracT JOMOJHUTEIbHBIX YaCOB HA U3YYEHUHU U BCTPAUBAETCS B
pazuYHbIe TEMbl KYpCOB MaTEeMaTUKM W WHGOPMATHKUA M TPEIBAPSETCS O3HAKOMIICHUEM C
AJIEMEHTAMHU TEOPUH MHOKECTB.
MHoO:KecTBa M OTHOIICHUSI MEK1y HUMH

MHOXK€eCTBO, XapaKTEPUCTUUYECKOE CBOMCTBO MHOXECTBA, JJIEMEHT MHOXKECTBA, ITyCTOE,
KOHEUHOE, 0eCKOHEUHOE MHOkeCTBO. [loaMHO)KecTBO. OTHOIIEHHUE TPUHAJICKHOCTH, BKIIFOUCHUS,
PaBEHCTBA. DJIEMEHTHI MHOYKECTBA, CIIOCOOBI 3ajaHUsI MHOXKECTB, pacliO3HABAHUE TTOJAMHOXKECTB U
AJIEMEHTOB ITOJIMHOXECTB C UCIOJIb30BAHUEM KPYTOB DUJepa.
Onepauuu HAJl MHOKeCTBAMM

[lepeceuenre U OOBEIUHEHHUE MHOXECTB. Pa3HOCTh MHOXKECTB, JIOMOJHEHUE MHOXECTBA.
NHTtepnperanys onepanui HaJl MHOKECTBAMH C TIOMOIIBIO KPYroB Jiliiepa.
JJIeMEeHTBI JIOTHKHU
Onpenenenue. YTBepKIeHHUS. AKCHUOMBI U Teopembl. JlokazaTenbcTBO. Jloka3aTenbCTBO OT
npotuBHOro. Teopema, oopatHas nanHoil. [Ipumep u KoHTpHIpUMED.
Bricka3biBaHus
W cTUHHOCTh U JOKHOCTh BbICKa3bIBaHUs. CJI0KHBIE M MPOCThIE BbICKa3biBaHUA. Onepauuu Haj
BBICKA3bIBAaHUSIMH C UCTIOJIb30BAHUEM JIOTUYECKHUX CBSI30K: U, UJIH, HE. Y CJIOBHBIE BBICKA3bIBAHUS
(MMIUTHKAIWN ).



COJAEPKXAHUE OBYUYEHUA

5 KUIIACC

HarypanbHble ync/ia U HyJIb

HatypansHoe uncio. P HatypansHbix uncen. Yucno 0. M300paxenne HaTypaabHbIX YUCEN
TOYKaMH Ha KOOPJAMHATHOU (YUCIIOBOM) MIPSIMOM.

[lo3unmonHas cucremMa cuuciaeHus. PuMckas Hymepalus Kak MpUMEp HENO3UIIMOHHOU
CUCTEMBI cuucieHus. JlecsTuuHas cuctemMa CHuCIeHUs.

CpaBHEHHE HaTypaJdbHBIX YHCEJ, CpaBHCHHE HATypalbHBIX uncenl ¢ HylIéM. CrocoOb
cpaBHeHUs. OKpyTJIeHUE HATYPAIbHBIX YUCET.

CrnokeHrie HaTypallbHBIX YHCEI, CBOMCTBO HYJIS NIPH CJIOKEHWU. BhlunTanune kak nencTBue,
oOpaTHOE CJIOKEHHMIO. YMHOXXEHUE HaTypalbHBIX YHCEN, CBONCTBA HYJs U €JAUHUIIBI TPH
yMHOKeHHUU. JleneHune kak JelcTBHe, 0OpaTHOE YMHOXEHHUI0. KOMMOHEHThI NeWcTBUil, CBS3b
mexay HumH. [IpoBepka pesynbrata apudmeruyeckoro nedctBus. llepemectutenbHoe W
COYeTaTeJIbHOE CBOMCTBAa (3aKOHBI) CJOKEHHUS W YMHOXEHHUSI, paclpe/leIMTeIbHOE CBOMCTBO
(3aK0H) YMHOKCHHSI.

Ucnionb3zoBanne OyKkB 11 0003HAYEHUS HEM3BECTHOTO KOMIIOHEHTAa M 3alKMCH CBOWCTB
apu(pMETUYECKUX JTCUCTBUM.

JlenuTenu M KpaTHBIE 4YMCIa, PA3JIOKEHUE HAa MHOXUTENIU. [IpocThie M COCTaBHBIE YMCIIA.
[Tpuznaku nenmumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkom.

CrerneHb ¢ HATYypaIbHBIM MTOKa3aTeNIeM. 3aiCh YMCIIa B BUJIE CyMMBI pa3psiTHBIX CJIaraeMblIX.

YucioBoe BbIpakeHHE. BpluncieHue 3HAYEHUNA YHUCJIOBBIX BBIPAKEHUM, TMOPSIAOK
BBITIOJIHCHMSI ~ JelcTBUNA.  Mcmonb3oBaHWME TPW  BBIYHUCICHUAX  MEPEMECTUTEIHLHOTO |
COYETATEJILHOTO CBOMCTB (3aKOHOB) CIIOXKEHUS U YMHOXEHHUS, PacClpeleIuTeIbHOTO CBOWCTBA
YMHOKCHHS.

Jpodu

[IpeacraBnenne o npoOu Kak crnocobe 3amucy 4acTH BeTU4HHBbL. OOBIKHOBEHHBIE JPOOH.
[IpaBunpHbIe U HeTpaBUIIbHBIE ApoOu. CMmelanHas 1poOb, MPEACTABICHHE CMEIIaHHON ApoOU B
BHUJIC HENPaBUJIBLHOM ApOOM M BBIJCJICHHUE IIEJIOM YacTW 4YHUCIa W3 HEMNpPaBUILHON ApoOwu.
N3o0pakenne aqpobeit ToukaMu Ha 4yuciaoBoU npsiMoit. OcHOBHOE CBOMCTBO JipoOu. CokparieHue
npooeii. [IpuBenenue qpodu kK HOBOMY 3HaMeHaTe 0. CpaBHEHUE IPOOCH.

CroxeHue U BeIYUTaHUE JpoOeii. YMHOXKEHHE U JIeJIeHHe apo0eii, B3auMHO 0OpaTHBIE IPOOH.
HaxosxaeHue 4acTH 1eJI0To U 1EJOr0 MO €ro YacTH.

Hecatuunas 3anuck apoOeit. IlpencraBienue necsITUYHOM ApoOM B BUIE OOBIKHOBEHHOM.
N3o0pakenue necarud. ApoOeit TOUKaMu Ha YUCIIOBOH mpsiMoii. CpaBHEHHE IECATUYHBIX IPOOEH.

Apudmernueckue IeUCTBUS C NIECITHUHBIMU Apo0siMu. OKpyTieHUe AECITUUHBIX TPOOEH.

Pemienune TeKCTOBBIX 32124

Pemienne TEKCTOBBIX 3adad apuPpMETUUECKUM CIOcoOoM. PelieHne JIOrMYecKUX 3ajaad.
Pemenue 3agau mepebopoM BCeX BO3MOXKHBIX BapuaHTOB. Mcroib30BaHUE NP PEIICHUU 3a]a4
TaOJHI] ¥ CXEM.

Pemenue 3amau, comaepiKamuyx 3aBHCHUMOCTHU, CBS3BIBAIONINE BETUYMHBI: CKOPOCTH, BpEMS,
paccTosiHMe, 1I€Ha, KOJWYECTBO, CTOMMOCTh. EIUHMIIBI WM3MEpeHHUs: Macchl, 00bEMa, IICHBI,
pacCTOSIHUS, BPEMEHH, CKOPOCTH. CBSI3b MEXIY SIUHUIIAMU U3MEPECHHSI KaXT0H BETHINHBI.

Pemenre oCHOBHBIX 337124 Ha IpOOH.



[IpencraBieHne qaHHBIX B BUE TAOJIUI], CTOJIOUATHIX JHATPAMM.

Harasanas reomerpust

Harnsaneie npencrabienus o Gurypax Ha IJIOCKOCTH: TOYKa, MpsiMas, OTPE30K, Jyd, yroJl,
JIOMaHasi, MHOTOYT'OJIbHUK, OKPYKHOCTb, KpyT. YTOJI. [IpsIMOM, OCTpBIN, TYIION U PA3BEPHYT. YIJIbI.

JInuHa  OTpe3ka, METPUYECKHME E€OWHULBI JUIMHBL. J[IMHA  JIOMaHOW, MEpUMETP
MHOTI'OYTOJIbHUKA. MI3MepeHne u NOCTpOEHHE YIJIOB C HOMOIIBIO TPAHCIIOPTHPA.

Harnsinaeie mpencraBieHuss o urypax Ha MIOCKOCTH: MHOTOYTOJBHUK, MPSIMOYTOJIbHUK,
KBaJIpaT, TPEYTOJIbHUK, O paBEHCTBE QUTYP.

N3o00paxenue ¢uryp, B TOM yucie Ha kieryaTtoil Oymare. [loctpoenue koHpurypamuii u3
qyacTeil npsMOi, OKPY>KHOCTH Ha HEJIMHOBAHHOW M KjeTdyaroil Oymare. Vcronb3oBaHHWE CBOWCTB
CTOPOH U YTIJIOB NPSMOYTOJIbHUKA, KBAIPaTa.

[Imomans MpsAMOYTOJIBHUKA K MHOTOYTOJIBHUKOB, COCTABJIEHHBIX U3 IPSIMOYTOJIbHUKOB, B TOM
yucie Guryp, n300pakEHHBIX Ha KiIeTuyaTtoil Oymare. EquHUIIBI ©13MepeHust TI0MAIH.

Harnsanele  mpencraBieHHs O — MNPOCTPAHCTBEHHBIX — (GUrypax:  MNPSIMOYTOJbHBIM
napajuienenunena, Kyo, MHOrorpaHHuku. M3o0paxkeHne npocTedmx MHOTOrpaHHUKOB. Pa3BépTku
Kyba u mapamnenenunena. Co3gaHue Mojeneldl MHOTOTpaHHUKOB (U3 OyMaru, MPOBOJIOKH,
MJIACTWJIMHA U JPYTUX MATEPUATIOB).

OO0BEM IpSIMOYTOJIBHOTO Napajuienenunena, kyoa. Enununs namMepenus oobEéma.

6 KJIACC

HarypaabHblie yucia

Apudmernueckre JEUCTBHS C MHOTO3HAYHBIMU HATypaJbHBIMU 4YHCIIaMU. YHCIOBBIC
BBIPAXEHUSI, MOPAJIOK JCUCTBUM, MCIOJIb30BaHUE CKOOOK. Mcmosib30BaHHWE MPU BBIYMCICHUSIX
MEPEMECTUTEIBLHOIO U COYETATEILHOTO CBOMCTB CJIOKEHUS U YMHOXKEHUS, PaCIpEaeIUTEIIbHOTO
CBOMCTBA YMHOKeHUA. OKpYIJIEHNE HATYPaIbHbIX YHCEIL.

JlenuTenu U KpaTHBIE YKCiIa, HAMOOJIBIIUMA OOITUH JETUTEIh 1 HAaUMEHbIIIee 00Iee KpaTHOE.
JlemMMOoCTh CyMMBI U IPOU3BEICHUS. JIeTTIeHrne ¢ OCTaTKOM.

Jpoodu

OObIKHOBEHHas1 JpoOb, OCHOBHOE CBOWMCTBO JpoOH, cokpaimieHue apodeir. CpaBHeHUE U
yrnopsaounBanue qpooei. Pemenue 3a1au Ha HAX0KICHUE YaCTH OT LIETIOTO U LIEJIOTO O €r0 YacTH.
JlpoOHOe uyHuca0 Kak pe3ynbTaT jAcneHus. IlpencraBiieHWe AeCATHYHON ApoOM B BHUAC
OOBIKHOBEHHOM JIp0OU ¥ BO3MOKHOCTB MPE/ICTaBIIEHUsI OOBIKHOBEHHOM IpoOU B BUIE IECATUYHOM.
Jlecatuunble IpoOM U MeTpUYecKas cucrema Mep. ApudMeTHUuecKue ACUCTBUS U UYHUCIOBBIE
BBIPAXKEHUSI C OOLIKHOBEHHBIMU U JACCATUYHBIMU JPOOSIMHU.

Otnomenne. Jlenenne B JaHHOM oOTHomIeHMH. MacmTab, mnponopius. [Ipumenenue
MPOIIOPUUN MPU PEIICHUHN 3a]1a4.

[TonsiTue mporieHTa. BhryucieHre mpoueHTa OT BEJIWYMHBI U BEJIMYUHBI 10 €€ MPOLICHTY.
BripakeHre MOpOLEHTOB JACCATUYHBIMU JpoOsiMu. PelieHune 3amay Ha TPOIEHTHI. BhipakeHue
OTHOUIIEHHUS BEJIMYMH B MPOLICHTAX.

IHonoxuTeNbHBIE U OTPULIATEIbHBIE YHCIA

[TonoxutenbHble U OTpUIIATENbHBIE yncia. [lenbie uncia. Moy yucna, reoMeTpudeckas
UHTEpHpeTanus MoAyis uucna. M3o0pakeHue yucea Ha KOOpAUMHATHOM mpsiMoil. YmucioBblie
npomMexyTkd. CpaBHeHue uyucen. ApudpMeTndeckue JACHCTBUS C  TMOJOXHUTEIBHBIMU U
OTpULIATEILHBIMU YUCIaAMHU.



[IpssMoyroJsibHast cucTeMa KOOPAMHAT Ha IJIOCKOCTH. KOOpIMHAThI TOYKM HA IIJIOCKOCTH,
abcuucca u opaunara. [loctpoenue Touek u puryp Ha KOOPIMHATHON MIOCKOCTH.

bykBeHHbIEe BbIPaKeHUA

[Ipumenenue OyKB JUIsl 3alIMCM MAaTEMAaTUYECKUX BBIPAKEHUU U mpeasioxkeHuil. CBoicTBa
apupMeTndecKkux IeicTBUl. BykBeHHbIE BBIpRXEHHS W UHUCIOBBIE TMOJICTAHOBKHU. byKBEHHbIE
paBEHCTBA, HAX0XJICHNE HEM3BECTHOTO KoMIOHEeHTa. Dopmyibl, popMyIIsl IepUMeTpa 1 TIIOIIA U
npsIMOYTOJIbHHKA, KBaJIpaTa, 00bEéMa napasuienenumnena u Kyoa.

Penienue TeKCTOBBIX 32124

Pemenne TeKCTOBBIX 3adad apu(METUYECKHM crnocoOoM. PeleHne normyeckux 3ajad.
Pemenue 3amau nepebopoM BceX BOZMOMKHBIX BAPUAHTOB.

Pemenue 3amay, comepkamux 3aBUCHMOCTH, CBSI3BIBAIOIINX BEJIMYUHBL: CKOPOCTh, BpEMs,
paccTosiHue, IIeHa, KOJIMYECTBO, CTOMMOCTBH, MPOHU3BOAUTEIBHOCTH, BpEMs, OO0BEM pPaOOTHI.
EnuHunel U3MepeHHs: MacChl, CTOMMOCTH, PACCTOSIHUS, BPEMEHH, CKOPOCTH. CBS3b MEXIY
€IUHULIAMHU U3MEPEHUS KaXKI0W BEJIMYHHBI.

Pemenue 3aay, CBS3aHHBIX C OTHOIIEHHEM, IPONOPIUOHAIBHOCTBIO BEJIMYMH, TPOLEHTAMU;
pelIeHre OCHOBHBIX 3a/1a4 Ha APOOU U MPOLIECHTHI.

OneHka U NpUKUIKA, OKpyriieHue pesynbrata. CocTaBieHne OYKBEHHBIX BBIPaKEHHUH IO
YCIIOBHUIO 3aJa4H.

[IpencraBiaeHue JaHHBIX ¢ TOMOLIbIO Ta0auI U AuarpamMm. Cronlyarbie 1uarpaMMbl: UTEHUE
U noctpoeHue. UYteHne KpyroBbIX JUArpaMM.

Harasanas reomerpus

Harnsigaele npencraBieHus 0 pUIrypax Ha IUIOCKOCTH: TOYKA, MpsMasi, OTPE30K, Jyd, Yrod,
JIOMaHasi, MHOTOYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY>KHOCTb, KPYT.

B3auMHOe pacnonokeHWe [BYX MNpPAMBIX Ha IUIOCKOCTH, NapajielbHbIE IPsMBIE,
NEepPHEHANKYIIApHbIE NpsAMble. M3MepeHne paccTOsHMIA: MEXIY ABYMsI TOYKaMHU, OT TOYKH [0
MpsAMOiA, ITTMHA MapIIpyTa Ha KBaJAPAaTHOM CETKE.

M3mepeHre M NOCTPOCHHE YIJIOB C IOMOIIBIO TpaHCHOpPTUpa. Buabl TpeyronbHUKOB:
OCTPOYTOJIbHBIN, TMPAMOYTOJBHBIA, TYMOYTOJbHBIM, pPaBHOOEIPEHHBIM, PABHOCTOPOHHUIA.
YeTbIpEXYroJbHUK, MPUMEPBI YETHIPEXYTOJbHUKOB. [IpAMOYroJIbHHK, KBaApaT: MCHOJb30BaHUE
CBOMCTB CTOPOH, YIJIOB, AHaroHaneu. M3o0paxkeHue reomerpuueckux (Uryp Ha HEIMHOBAHHOM
Oymare ¢ HUCHOJb30BAaHUEM LMPKYJS, JUHEWKH, yrolbHHMKA, TpaHcmoptupa. IlocTpoeHus Ha
KJIeT4aToi Oymare.

[lepumerp MHOroyrojpHuka. [loHsTHE TUIOmAanU GUIyphl, €IUHULBI U3MEPEHUSI TUIOIIATH.
[Tpubnux€HHOE U3MeEpeHre Mmolaau (GUryp, B TOM 4ucie Ha KBaapaTtHou cetke. [Ipubmmxénnoe
M3MEPEHHE JIMHBI OKPY>KHOCTH, TUIOIIAJAN KpyTa.

CummeTpus: LIeHTpasbHas, OCeBas U 3epKajbHas CHMMETPHUHU.

[TocTpoeHne cuMMETPUYHBIX QUTYD.

Harnsiaable npeacTaBieHus: 0 MPOCTPAHCTBEHHBIX (UTypax: napajienenunes, Ky0, npusma,
nvpamujia, KOHyC, [WIMHIP, map u cepa. M3o0paxkenune npoctpancTBeHHbIX Guryp. [Ipumepsr
pPa3BEPTOK MHOTOTPAHHUKOB, HUIUHAPA U KOHyca. Co3aaHue MoJiesiel TPOCTPAaHCTBEHHBIX PUTyYp
(13 Oymaru, mpOBOJIOKH, TUIACTUIIMHA U IPYTUX MATEPHAIIOB).

[Tonsitne 06BEMa, eqUHUIIBI U3MEPEeHHs 00bEMa. OOBEM MPAMOYTOIHPHOTO TTapaJIIEIeHUIE A,

KyoOa.



7 KIIACC (anredpa)

Yucaa 1 BIYUCICHUA

HpoOu OOBIKHOBEHHBIE M JAECATUYHBIE, MEPEXOJ] OT OJHOW (popmbl 3amucu Apolel K
npyrou. llonsiTre panoOHaIBbHOIO YKCIIA, 3aAIIUCh, CPABHEHUE, YIIOPAIOYMBAHUE PALIMOHAIBHBIX
yricenl. ApugMeTHuecKnue IeHCTBUS C pallMOHATLHBIMY YKciIamMu. Perienre 3aiay u3 peaabHou
IPAaKTUKU HA YaCTH, Ha IpOOHu.

CreneHp ¢ HaTypalbHBIM IOKAa3aTEJEM: ONpEeNIeHUE, NpeoOpa3oBaHUE BBIPAKEHUIN Ha
OCHOBE OINPEJEIEHMS, 3aMUCh OOJIbIMX YKucell. [IponeHTsl, 3anuch MPOLIEHTOB B BUAE APOOU U
Apodu B BUJE MPOLEHTOB. Tpu OCHOBHBIC 337]a4l Ha MPOIICHTHI, PEeIICHUE 3a7a4d U3 peaabHOU
MPAKTHUKH.

IIpuMeHeHne NPU3HAKOB IEIUMOCTH, Pa3JI0KEHUE Ha MHOXKHUTENIN HaTyPAJIbHBIX YUCE.

PeanbHble 3aBUCHMOCTH, B TOM YHCIIE IpsIMasi U 0OpaTHAsI MPONOPLMOHAIBHOCTH.

AJredOpanveckue BbIpaKeHUs

IlepemeHHBIE, YMCIOBOE 3HAYECHUE BBIPAXKEHUs C MEPEMEHHOW. JlOmycTrMble 3HAYEHHUS
nepeMeHHbIX. [IpeacraBieHue 3aBUCUMOCTH MEXIYy BEIMYMHAMU B BHUIE (DOPMYJIBL
Boruncnenus no popmynam. [IpeoOpazoBanrie OyKBEHHBIX BbIpaXE€HUI, TOXK/IECTBEHHO PaBHbIE
BBIPAKEHUS, NTpaBUIa IPeoOpa3oBaHusl CYMM U MPOU3BENCHUM, IPaBUia pacKpbITU CKOOOK U
MIPUBEIEHUS TOJOOHBIX CIaraeMbIX.

CBOMCTBA CTENEHU C HATYPAIBHBIM OKA3aTEIEM.

OpnHounensl © MHOrowieHsl. Crenenb MHOrouseHa. CiokeHne, BBIYUTaHUE, YMHOKEHUE
MHOTIO4JICHOB. DOpMyJIbl COKPAIEHHOIO YMHOXKEHMS: KBaJApaT CyMMBbl M KBaJapaT Pa3HOCTH.
dopMyna pa3HOCTH KBaJIpaToB. Pa3nokeHne MHOTOYJICHOB HA MHOKHUTENH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHEeHUEe, KOPEHb YpaBHEHUs, MpaBUiia MpeoOpa30BaHUsl YPAaBHEHMSI, PABHOCHIBHOCTh
YpPaBHECHUM.

JIuHeiHOe ypaBHEHHE C OJHOW IEPEMEHHOW, YHUCIIO KOPHEM JIMHEWHOTO YpaBHEHUS,
pelieHne JIMHEMHBIX ypaBHeHUM. COCTaBJIEHWE YpPAaBHEHUM IO YCJIOBUIO 3aaaudd. Pemenwne
TEKCTOBBIX 33144 C IIOMOILBIK) YPABHEHHM.

JluneitHoe ypaBHEHHE C JBYMS MEPEMEHHBIMU U ero rpaduk. CucteMa IBYX JMHEHHBIX
yYpaBHEHUN C IBYMsI TMEpEeMEHHBIMH. PerieHue cucteM ypaBHEHUH CIIOCOOOM TOJICTaHOBKH.
IIpumMeps! perieHus: TEKCTOBBIX 3a7a4 C [IOMOIIBI0 CUCTEM YPaBHEHUM.

DOYyHKIUU

Koopaunara Toukm Ha mnpsmon. UHCIIOBBIE NPOMEXYTKH. PaccTrosiHne Mexay IByMs
TOYKaMH KOOPJAVHATHOU MPSIMOM.

[IpssmoyronbHas cuctema koopaunHar, ocu OX u Oy. AOcuucca u opJuHaTa TOYKH Ha
KOOpJIMHATHOM MockocTH. [Ipumepsl rpadukoB, 3agaHHbIX Gopmyiamu. Urenue rpaduxon
peanbHbIX 3aBucuMocTel. [lonsitne ¢ynkuuu. [padux dynkumu. CpoiicTBa (yHKIMIM.
JIuneiinas dynkuys, e€ rpaduk. I'paduk dyakium Y = |X|. ['paduueckoe perieHne TUHEHHBIX
YPaBHEHUH U CUCTEM JIMHEWHBIX YPABHECHUM.

8 KVIACC
Yucjaa v BBIYUCICHUA



KBagpatHeiii kopeHb u3 uucina. [lonsarune o0 uppauvoHanbHOM uucie. JlecsTHYHbIE
npUOIMKEHUS! UPPALIMOHATBHBIX ynced. CBoMcTBa apuPMETHUECKUX KBAJIpaTHBIX KOPHEH U MX
OpUMEHEHUE K MPeoO0pa30BaHUIO YKCIIOBBIX BBIPAKEHUN M BBIYUCICHUSAM. JleWCTBUTENbHbIE
qucIa.

CreneHb ¢ LENbIM MOKa3aTeaeM U e€ cBoiicTBa. CTaHAapTHAs 3alUCh YHCIIA.

AJireOpandecKkue BbIPaKeHUA

KBagpaTHbIil TpEXUsIEH, pa3aoKeHUE KBAAPATHOTO TPEXUIEHA HA MHOXKUTEIH.

Anrebpanyeckass apoOb. OCHOBHOE CBOMCTBO anrebpamdeckor apodbu. CroxxeHue,
BBIUUTAaHUE, YMHOXKEHUE, JIeJIeHHEe anredpanyeckux apodeil. PannoHanbHble BRIpaXKEHUS U UX
npeoOpa3oBaHue.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHHe, ¢opMyia KOpHEW KBajapaTHoro ypaBHeHus. Teopema Buera.
Pemenne ypaBHeHU#, CBOASIIMXCS K JHMHEWMHBIM M KBajapaTtHbiM. [lpocreiimme apoOHO-
paluMoOHaIbHbIE YPABHEHMUS.

I'padmyeckass uHTEpHpETALlUsl YPaBHEHUI C JABYMs NMEPEMEHHBIMU U CUCTEM JIMHEHHBIX
YPaBHEHUH C ABYMs NEepeMEHHbIMH. [IpuMephl pemeHusi CUCTEM HEIMHEHHBIX YpPaBHEHUH C
JIBYMSI IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoOoM.

UucmoBble HEpaBEHCTBA M HUX CBoMCTBAa. HepaBeHCTBO ¢ OJHOW TNEPEMEHHOM.
PaBHOCHMIBHOCTP HeEpaBeHCTB. JIMHEIIHbIE HEpaBEHCTBA € OAHON mepeMeHHOW. Cucremsl
JIMHENHBIX HEPABEHCTB C OJTHON NIEPEMEHHOM.

DOyHKIUU

[Tonsitne pynkuuu. OOIacCTh OoNpeaeneHuss 1 MHOKECTBO 3HaueHU QyHKuu. CriocoObl
3aaHusl QYHKIUH.

I'padux dynknuu. Ytenue cpoiicTB ¢yHkuuu mo e€ rpaduxy. [Ipumepst rpaduxon
GyHKIU, OTpa)karoUINX peabHbIE MPOLIECCHI.

@DYHKIMHU, ONKMCHIBAIOIINE MPSIMYIO M OOpaTHYIO HPOMOPLMOHAJIBHBIE 3aBUCUMOCTH, MX
rpadukm. Oyrkimn y = X2, y = X3, Y = \X, y=|x|. [paduaeckoe pelicHie ypaBHEHHI i CHCTEM
YpPaBHECHUH.

9 KUIIACC

Yuciia u BIYUCTIEHUS

ParmonanpHbIe YyKcIa, MPpAMOHANIBHBIC YHCIIA, KOHEYHBIC U OCCKOHEYHBIC JCCATUUHBIC
apodu. MHOXECTBO JCHCTBUTEIBHBIX YHCEI, JCHCTBUTEIbHBIE 4YHCIA KaK OCCKOHCYHBIC
NeCATHYHBIC  JIpoOW. B3auMHO  OJHO3HAYHOE  COOTBETCTBUE  MEXAY  MHOXXECTBOM
JNEVUCTBUTENIBHBIX YACET U KOOPAUHATHOU MPSIMOM.

CpaBHeHHE NEUCTBUTENBHBIX YHUCEN, apuMeTHdecKue ISHCTBUS C JICHUCTBUTEIbHBIMU
YHCJIaMH.

Pa3mepsl 00BEKTOB OKPYIKAIOIIETO MUPA, ITTUTEIHHOCTD IIPOILIECCOB B OKPYKAIOIIEM MHUPE.

[TpubamxEHHOE 3HAYCHHE BEIMYMHBI, TOYHOCTh MNpUOIMKeHUs. OKpyrieHue dYucel.
IIpuknaka 1 OLEeHKA pe3yIbTaTOB BEIYMCICHUM.

YpaBHeHUS U HEPABEHCTBA



JInneniHoe ypaBHEHME. Pemienne ypaBHEHUM, CBOASIINXCS K IMHEWHBIM.

KBagpartHoe ypaBHeHue. Pemenue ypaBHeHUH, CBOAAIMXCS K KBalpaTHbIM. buKBagpaTHoe
ypaBHeHue. [Ipumepsl pelieHrs ypaBHEHUN TPETbEN U YETBEPTOM CTEIEHEW Pa3JIOKEHUEM Ha
MHOKHTEJIH.

Pemenne  apoOHO-pallMOHANBHBIX  ypaBHEHHWM.  PemieHne  TEKCTOBBIX  3ajad
aredpan4eckuM METOA0M.

VYpaBHeHHE C ABYMs NEpEMEHHBIMU U ero rpa¢uk. PemieHue cuctem ABYX JMHEMHBIX
YpPaBHEHUHN C IBYMs IIE€pEMEHHBIMHU. PemieHue cucrteM AByX ypaBHEHMM, OAHO M3 KOTOPBIX
JUHEWHOe, a Ipyroe — BTOpo cTeneHu. ['padudeckas HHTEpHpETALUsl CUCTEMbl YPaBHEHUH C
JIBYMsI IIEPEMEHHBIMU.

Pemenuie TeKCTOBBIX 3a71a4 aare0panyeckum crocoooM.

YucIiioBbIE HEPABEHCTBA U MX CBOMCTBA.

Pemienne nMHENWHBIX HEPABEHCTB C OJHOW NEPEMEHHOM. PeleHue cucrem JIMHEHHBIX
HEPaBEHCTB ¢ OJHON mepemeHHOW. KBanparHeie HepaBeHCTBa. ' paduyeckas MHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMS [IEPEMEHHBIMHU.

DOyHKUUHA

KBanpatnunas ¢ynkuus, e€ rpadpuxk u cpoiictBa. [lapabona, KOOpAMHATHI BEPIIKHBI
napaboJibl, 0Ch CHMMETPUH MapaOOoJIbI.

I'padukn pynaxumit: Y = kx, y = kx + b, y = k/x, y = x3, y =X, Y = || u ux cBoiicTsa.

Yuci0BbIC OCIEI0BATEILHOCTH U NIPOrPecCUm

[ToHsiTHE YMCIOBOM MOCHEAOBATEIBHOCTU. 3aIaHUE TOCIEA0BATEIIBHOCTA PEKYPPEHTHOM
dbopmyroit u popmysoit N-ro uieHa.

Apudmernueckas U reomeTpuyeckas nporpeccu. @opmMyiibl N-ro ujieHa apuPpMeTHUECKOn
Y TEOMETPUYECKOM MTPOTPECCHM, CYMMBI ITEPBBIX N WICHOB.

N300paxkeHre WieHOB apu(PMETHUEeCKOW M T€OMETPUYECKON MpOrpeccHil TOYKamMu Ha
KOOPAMHATHOM MJIOCKOCTU. JIMHENHBIN U SKCIOHEHIUANIbHBIN POCT. CI0KHBIE MPOLEHTHI.

7 KJTACC (reometpusi)

Hauanbuble monsTus reomerpun. Touka, npsimMas, OTPE30K, Jyd. YTojd. Buabel yrios.
BeprtukaneHble W CMeXHBbIE yribl. buccekrpuca yria. JlomaHas, MHOIOYrOJIbHUK.
[TapannenbHOCTh M NEPIIEHANKYJIAPHOCTD MPSAMBIX.

Cummetpuunblie purypsl. OCHOBHBIE CBOMCTBA 0CEBOI cummeTpuH. [Ipumepsl cummerpun
B OKPYXKaIoIlleM MUpE.

OcHOBHBIE TOCTPOEHHUS C MIOMOLIBIO HUPKYJIS U TMHEWKU. TpeyroiasHuk. BeicoTa, Meanana,
OuccekTpuca, MX CBOMCTBA.

PaBHOOEpEeHHBIN U PABHOCTOPOHHUM TpeyroiabHUKH. HepaBeHCTBO TpeyrojibHUKA.

CBoiicTBa M TpU3HAKKM paBHOOEAPEHHOTO TpeyrojbHuKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBoiicTBa M NpU3HAKW MapaulesbHbIX NpsAMbIX. CymMma yriloB TpeyroiabHUKa. BHeniHue
YTJIBI TPEYTOJIbHUKA.



[IpssMoyrosibHbIA TpeyroJbHUK. CBOMCTBO MEIHMAaHBl MPSMOYTOJIBHOIO TPEYrOoJbHHUKA,
npoBeN€HHOM K rTunoreHy3e. [Ipu3Haku paBeHCTBA MNPSIMOYTOJBHBIX TPEYTrOJIbHUKOB.
[TpstMOYTOJIBHBIN TPEYTOJBHUK C YrioM B 30°.

HepaBeHcTBa B reoOMeTpUM: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JJOMAHOM,
TeopeMa 0 OOJIbIIEM yTiie U OOJbIIeH CTOpOHE TpeyrodbHUKA. [lepreHaAnKysp 1 HaKJIOHHAS.

['eomeTpuyeckoe Mecto TodeKk. buccekrpuca yria u cepeAUHHBIA NEPIEHIUKYISP K
OTpE3KYy KaKk Fr€OMETPUUYECKHE MECTa TOYEK.

OKpy>XHOCTb M KpyI, XOpJa W JUaMeTp, MX CBOWCTBAa. B3anMHOE pacnoyiokeHue
OKPYXHOCTH M npsiMoi. KacarenbHas u cekymas K OKpy:KHOCTU. OKpYKHOCTb, BIIUCAaHHAs B
yroi. BnucanHas u onucaHHasi OKpYXHOCTH TPEYTOJIbHUKA.

8 KVIACC

Yeroipéxyronpauku. [lapamienorpamM, €ro mpu3HAKW W CBOMCTBA. YacTHbIE Ciydau
napajuiesorpaMmMoB (MPSIMOYTOJIBHUK, pOMO, KBajpar), UX NMpU3HAKU U cBoicTBa. Tpamenus,
paBHOOOKas Tparneuusi, €€ CBOMCTBA U NMpU3HaKu. [IpsMoyronapHas Tpanemnus.

Meton ynaBoenust meauansl. lleHTpanbHas cummerpus. Teopema Panieca u Teopema o
IIPOIIOPIIMOHAIIBHBIX OTPE3KaAX.

CpenHue JTMHUY TPEYroJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyroiabHuUKa.

[Tonobue TpeyroabHUKoB, Ko3hduimeHt nomodus. [IpuzHaku momnodus TPEyroJibHUKOB.
[IpumeHeHne no100Ms IpH peIIeHUH NPAKTUYECKUX 3a4a4.

CaoiicTBa 1uionase reomerpudeckux ¢uryp. @opmyibl A IUIOMIAAA TPEYTOJIbHHKA,
napajuiesorpamma, pom6a u tpaneuuu. OTHOLIEHHUE MO MOJ00HBIX pUryp.

Brruucnenue mioniaiei TpeyroJibHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIETYaTON Oymare.

Teopema Iludaropa. IIpumenenue teopembl [ludaropa nmpu pemieHHMH NPAKTHYECKUX
3a1ad4.

CuHyC, KOCHMHYC, TAHI€HC OCTpPOro yIJia IpsSMOYTOJBHOIO TpeyroibHuka. OCHOBHOE
TPUTOHOMETPHUECKOE TOXIeCTBO. Tpuronomerpuyeckue QpyHkiuu yrios B 30, 45 u 60°.

BrincanHble M IEHTpaJbHBIE YIJIbI, YTOJ MEXAY KACATEIbHOU M XOPIOWU. YTIIBI MEXIY
XOpAaMu U CEeKylIMMH. BriucaHHble | ONUCaHHBIE YETHIPEXYTOJbHUKH. B3anMHoe
pacrojioxkeHue JByX OKpyxkHocTed. Kacanue oxpyxkHocteir. OOmime kacaTeiabHbIE K JBYM
OKPYXHOCTSIM.

9 KVIACC

Cunyc, kocuHyc, TaHreHc yriaoB oT 0 mo 180°. OCHOBHOE TpPHUTOHOMETPUYECKOE
TOXKAeCTBO. DOPMYITBI TIPUBEICHUSI.

Pemenne TpeyroapHuUKOB. TeopemMa KOCHHYCOB M TeopeMa CHHYCOB. PemieHue
MPAaKTUYECKHX 33/1a4 C UCTIOJIH30BAHNEM TEOPEMbI KOCHHYCOB U TEOPEMBbI CHHYCOB.

IIpeoOpazoBanme nomoous. [logodre COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema o mpou3BeCHUH OTPE3KOB XOPHA, TEOPEMBI O MTPOU3BEICHUN OTPE3KOB CEKYIINX,
TeopeMa O KBaJIpaTe KacaTelbHOM.



Bekrop, mimmHa (MOAYJb) BEKTOpA, COHAIPAaBICHHBIE BEKTOPBI, MPOTHUBOMOJI0XKHO
HaIIPaBJICHHBIC BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalMd HaJ
BEKTOpaMu. Pa3iiokeHure BEKTOpa 10 JByM HEKOJUIMHEAPHBIM BeKTOpaM. KoopauHaTel BEKTOpA.
CkansipHO€ IpOU3BEACHUE BEKTOPOB, IPUMEHEHHUE ISl HAXOKICHHUS ITTUH U YTJIOB.

JlekapToBBl KOOpPAMHATBHI HA IUIOCKOCTH. YPAaBHEHHUS NIPAMOM M OKPYKHOCTH B
KOOPJMHATAX, IEPECEYCHUE OKPYKHOCTEHN U NMPAMBIX. MeTOo KOOPAMHAT U €ro IPUMEHEHHE.

IIpaBunbHBIE MHOTOYTOJIBHUKU. [NTMHA OKpYKHOCTH. ['panycHas U paguaHHas Mepa yria,
BBIYMCIICHUE JUIMH AYT OKpYKHOCTEH. [Inomans kpyra, ceKkropa, CErMeHTa.

JIBM>KEHUS TUIOCKOCTH U BHYTPEHHUE CUMMETPUH (UTYp (3JIeMEHTapHbIE MPEACTABICHUS).
[TapamnensHebiil iepenoc. [loBopoT.

ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBbI YYEBHOI'O
KYPCA <MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Ppe3yJbTaThl OCBOCHHUSI MporpaMMbl ydeOHOro kKypca «MaTeMaTtuka»
XapaKTepU3yrOTCA:

1) maTpuoTnyeckoe BOCIMTAHUE:

MPOSIBJICHUEM HWHTEpeca K TMPOIUIOMY W HACTOSIIEMY POCCHMCKOM MaTeMaTHKH,
LICHHOCTHBIM OTHOLICHUEM K JIOCTH)KEHUSIM POCCUHMCKHX MATEMAaTHKOB M POCCHMCKOU
MaTeMaTUYECKOU IIKOJIbI, K UCIIOIb30BAHUIO ATUX TOCTUKEHUM B APYTUX HAyKaX U MPUKIATHBIX
chepax;

2) rpaxIaHCKoe 1 JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEH TpakJAaHWHA WM peaju3aliu €ro Ipas,
MPEJCTAaBIICHUEM O MaTEMAaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PAa3UYHBIX CTPYKTYP,
SBJICHUM, TPOIIEAYP TPAXKIAHCKOTO 00IIecTBa (HampuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXXJICHHIO ATHYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHUKEHUHN
HayKH, OCO3HAHUEM Ba)KHOCTH MOPAIbHO-3TUUYECKUX IPUHIHUIIOB B IESITEILHOCTH YYEHOTO;

3) TpyaoBOE BOCIIMTAHHUE:

YCTAHOBKOW Ha aKTMBHOE Yy4YacTHE B PEIICHUHM MPAKTUYECKUX 3aJa4 MaTeMaTH4YeCKOu
HaIpaBJICHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEMAaTHUYECKOT0 00pa30BaHus Ha MIPOTSHIKEHUU BCer
KU3HHU JIJIS1 YCTICTITHON TTPO(ECCHOHANILHOM JAESITEIIPHOCTH U PA3BUTHEM HEOOXOIMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TIOCTPOCHUEM WHAUBUYAJIbHON TpaekTopuu oOpa3oBaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCIIMTAHUE:

CIIOCOOHOCTBIO K 3MOIMOHATBHOMY W ACTETUYECKOMY BOCIPUATHIO MATEMATHYECKUX
00BEKTOB, 33724, pEIICHUH, paCCYKICHUIN, YMEHHUIO BHIETh MATEMaTHYECKHUE 3aKOHOMEPHOCTH
B HUCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMS:



OpHEHTAIllUeH B NIEATEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAayYHBIX MPEICTABICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSl YEJIOBEKa, IPHUPOJLI M OOIIECTBAa, MOHUMAHHEM
MaTeMaTH4YeCKOM HayKh Kak cdepbl 4YeIOBEUECKON MEsITEIbHOCTH, JTarnoB €€ pa3BUTHUS U
3HAYUMOCTH JIJI Pa3BUTHUS IUBUIN3ALINY, OBJIAJICHUEM SI3bIKOM MAaT€MaTUKU U MaTEeMaTUYECKOU
KyJbTYypOM KaK CpEJICTBOM TIO3HAHUSI MHpA, OBJIQJACHUEM MPOCTECUIIMMH HaBBIKAMU
HCCIIEIOBATEILCKOM IESITEILHOCTH;

6) dusuyeckoe BocnuTanue, GOpMHUpPOBaAHUE KYJIbTYPHI 310POBbS U IMOLIMOHAIBHOT0
0/1aromnoJry4us:

TOTOBHOCTBIO TPUMEHSITh MATEMAaTUUECKUE 3HAHUS B UHTEPECAX CBOETO 3/I0POBbSI, BEJICHUS
310pOBOTO 00pasa >KU3HU (30pOBOE MUTAHKE, COATAHCUPOBAHHBIA PEKUM 3aHITHUN U OTIbIXA,
peryispHas pu3znyeckasi akTUBHOCThB), C(OOPMHUPOBAHHOCTHIO HaBbIKA pedIeKCUH, MPU3HAHUEM
CBOETO MpaBa Ha OIMIMOKY M TAKOTO K€ IMpaBa JAPYroro 4eI0BeKa;

7) 3K0JIOrHYecKoe BOCIIMTAHUE:

OpHUEHTalMel HAa MPUMEHECHHE MATEeMaTUYECKUX 3HAHUW JJIs pelieHus 3ajad B 00JacTu
COXPAaHHOCTH OKPYXAIoIIEel Cpelbl, IUIaHUPOBAaHUSA IOCTYINKOB M OLIEHKA WX BO3MOKHBIX
MOCJIE/ICTBUM NIl OKPY>KAIOIIEH Cpe/ibl, OCO3HAHUEM TJI00abHOTO XapaKTepa dKOJIOTUYECKHUX
po0JIeM U MyTel UX pelIeHus;

8) ajanTanus kK M3MEHSIIOIIUMCS YCJIOBUSIM CONUAJIBLHON M PUPOIHOI Cpebl:

TOTOBHOCTBIO K JICUCTBUSIM B YCJIOBHUSAX HEOINPEIEIEHHOCTH, MOBBIIIEHUIO YPOBHSI CBOEH
KOMIIETEHTHOCTHU Y€pe3 MPAKTUYECKYIO JEATEIbHOCTh, B TOM YUCIIE€ YMEHUE YUUTHCS y APYTUX
JoJIed, MpuoOpeTaTh B COBMECTHOM JICSITEIbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIBITA JIPYTHUX;

HEOOXOJIUMOCThIO B (POPMHUPOBAHMHU HOBBIX 3HAHUU, B TOM 4ucjie GOpMyJIUpOBATH UJICH,
MOHATHSI, TUMIOTE3bl 00 00BEKTAX W SBJICHUSAX, B TOM YHUCJIE paHEE HEU3BECTHBIX, OCO3HABATH
neUIUTH COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEMH, MJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CUTYAIIUIO0, BOCIPUHUMATh CTPECCOBYIO CUTYAITHIO
KakK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTHUPOBATh MPUHUMAEMbIC PEIICHUS U JCHCTBUS,
(hopMyJIMpOBaTh U OLICHUBATH PUCKU U MTOCIEACTBUS, OPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI
ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble 1ornueckue aeicTBUs:

e BBISBIATh M XapaKTEPU30BATh CYIIECTBEHHbIC MPU3HAKU MaTEMaTUYECKUX OOBEKTOB,
MOHSATUM, OTHOIIECHUN MEXIYy MOHATHUAMH, (OPMYJIUPOBATH OMNpEACICHUS TOHITHH,
yCTaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIACCHU(PUKAIIMK, OCHOBAHUS JJIs1 0000IICHUS U
CpPaBHEHMUSI, KpPUTEPUHU MMPOBOJUMOIO aHAIIN3A;

e BOCHPUHUMATH, (HOPMYJIHUPOBATH M MPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTEIIHHBIC U
OTpHUIlaTeIbHbIC, €AMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;

e BBISBJSITH MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MIPOTUBOPEYHS B (paKTax,
JTAHHBIX, HAONIOACHUSX U YTBEPXKICHUSAX, MpeNjaratb KPUTEPUHM [JIsi BBIIBICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUNN;



JieNlaTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX U HMHIYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIOUEHH IO aHAJIOTUH;

pa3duparth J0Ka3aTeNbCTBA MATEMATHUECKUX YTBEPKIACHUH (MIPSIMbIE M OT IPOTUBHOTO),
MPOBOANTH CAMOCTOSATEIBHO HECJOXKHBIE OKAa3aTelbCTBA MAaTEMaTUYECKUX (PAKTOB,
BBICTPanBaTh apryMEHTAlMIO, IPUBOJUTH MPUMEPHl U KOHTPIPHUMEPHI, 00OCHOBBIBATH
COOCTBEHHBIE PACCYKACHUS;

BBIOMpATh CIOCOO pemeHuss y4ueOHOH 3amaun (CpaBHHBATh HECKOJIBKO BapHAHTOB
pelieHusi, BRIOMpaTh Haubojee MOAXOMANINI ¢ y4ETOM CaMOCTOATEIBHO BbIICICHHBIX
KpUTEPHUEB).

ba3oBble ucciieoBare/bCKHe AeiiCTBUS.

UCIIOJIB30BaTh ~ BOINPOCHI  KaK  HMCCICAOBATCIbCKUNA  MHCTPYMEHT  ITO3HAHUS,
(GOopMyIHpPOBaTh BOMPOCHI, (PUKCUPYIOIIHE IMPOTUBOPEUHE, TIPOOIEMY, CAMOCTOSITCIIBHO
yCTaHaBIMBATh MCKOMOE M JaHHOE, (OpMUPOBATH THUIOTE3y, apTyMEHTHPOBATH CBOIO
MO3UIHI0, MHEHHE;

IIPOBOJIMTH IO CaMOCTOSTEIBHO COCTaBJIEHHOMY IUIaHY HECJIOKHBIH JKCIIEPUMEHT,
HEOOJIBIIIOE UCCIISIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTEMaTHIECKOTO 0OBEKTa,
3aBUCHUMOCTEH 00BEKTOB MEKIY COOOM;

CaMOCTOSTEIIEHO (OPMYIHPOBATH 000OIICHUSI ¥ BEIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO
HaOIOACHUS, WCCIICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH TOJYYCHHBIX PE3yIbTaTOB,
BBIBOJIOB M 00OOILIEHUIA;

IIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE IIPOIIECCa, a TAKKE BBIABUTATh MIPEATIOIOKEHUS O
€r0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ unpopmaunmeii:

BBISIBJISITH HEIOCTATOYHOCTH U N30BITOYHOCTH HH(POPMAINH, TaHHBIX, HEOOXOIUMBIX IS
pelIeHus 3a/1auH;

BbIOMpaTh, aHAIU3UPOBATh, CUCTEMATHU3UPOBATh M HHTEPIPETUPOBATH HHPOPMAIIIO
pa3IMYHBIX BUIOB U (HOPM MpEICTaBICHHS;

BbIOMpaTh (popMy mpencTaBieHus UHPOPMALMM U WILTIOCTPUPOBATH pELIaeMble 3aa4u
cXeMaMu, TuarpaMmmamMu, HHOU rpadukoi U uX KOMOUHAIIMSIMU;

OLICHMBATh HAAEKHOCTh MH(OPMALMU MO KPUTEPHSIM, MPEAJIOKEHHBIM YUUTEIEM WIIH
c(OpMyJIMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHuKaTHBHBIC YHHBEpPCAIbHbIC Y4eOHbIE JeHCTBUSA:

BOCIIPUHUMATh U (HOPMYIUPOBATH CYKJIEHUS B COOTBETCTBHM C YCJIOBHUSIMU M LEISIMU
OOlIeHMsI, SCHO, TOYHO, TPaMOTHO BBIpaXaTh CBOIO TOYKY 3pEHHUS B YCTHBIX U
IIUCbMEHHBIX TEKCTax, JaBaTh IOSICHEHUS [0 XOIY pELICHUs 3a1a4¥, KOMMEHTUPOBATH
IIOJIy4YE€HHBIN pe3yJIbTaT;

B XOJI€ OOCYXJEHHS 3a1aBaTh BOIIPOCHI IO CYLIECTBY 00CYX1aeMOMl TeMbI, MPOOJIEMBI,
pelaemMon 3a1a4u, BbICKa3bIBaTh UJECH, HALICJICHHBIE HA ITOUCK PELICHUS, CONIOCTABIITh
CBOM CYXKJEHUS C CYKICHUSIMH JPYTUX YYaCTHUKOB JAMAJIOra, OOHAPY>KMUBATh pa3inyue U
CXOACTBO TMO3ULIMNA, B KOPpPEKTHOH ¢(opme ¢opMyaupoBaTh pa3HOINIACHS, CBOU
BO3PaXXKEHUS;



NPEICTABISATh PE3yJbTAThl PEIICHUsS 3aJauu, SKCIIEPHUMEHTA, WCCIIEOBAHUS, MPOEKTA,
CaMOCTOSITEIBHO BBIOMPATh ()OpMAT BBHICTYIUICGHUS C Y4ETOM 3alad IMPE3CHTAluu |
0COOCHHOCTEH ayTUTOpuUH;
MOHMMATh M KCIIOJIb30BaTh MPEUMYIIIECTBA KOMAHTHOW ¥ HHIUBUIYaTbHOU PabOTHI TIpU
peleHrH y4eOHbIX MAaTEeMaTHIECKUX 3a]1a4;
MPUHUMATh 11eJb COBMECTHOW JEATEIFHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM
paboTHI, pacnpeaessITh BUIbI padoT, JOroBapuBaThCs, 00CYKIATh MPOIECC H PE3yIbTAT
paboThl, 000011aTHh MHEHUS HECKOJIBKUX JIFOCH;
Y4aCTBOBATh B TPYMIIOBHIX (hopMax paboThI (00CYXIeHHsI, 0OMEH MHEHHSIMU, MO3TOBBIE
HITYPMBI B IPYTHE), BBITOIHATH CBOIO YacTh paOdOTHl U KOOPJAUHUPOBATH CBOU JICHCTBUS
C APYTHMU YJIEHAMU KOMaH[IbI, OIICHUBATh KAYECTBO CBOETO BKJIa/Ia B OOIIUI POIYKT I10
KPUTEPUSIM, CHOPMYITUPOBAHHBIM YYaCTHHKAMHU B3aHMMOICHCTBUSI.

PeryasiTHBHBbIE YHHBePCAJIbHbIE YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTABJIATh IUIAH, QJTOPUTM pEIIeHUs 3afadd (MM €ro 4YacTh),
BBIOMpPATh CHOCOO peHieHus € YYETOM HMEIOIIMXCA PECYPCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHpPOBaTh U KOPPEKTHUPOBATH BAPUAHTHI PELICHUH C YUYETOM
HOBOM MH(pOpMaIUH.

CﬂMOKOHTpO.HB, AMOIUOHAJIbHBbIN HHTEJIEKT:

BIIQJICTh CIIOCO0AMU CaMOIPOBEPKH, CAMOKOHTPOJIS TpOIecca M pe3ysbTaTa PEIICHHS
MaTeMaTUYECKON 3a4auH;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH IPH PEIICHUW 3aJlaul, BHOCHUTH
KOPPEKTUBBI B JIESITEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAWJIEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYJIHOCTEH;

OIICHWBATh COOTBETCTBUEC PE3yJIbTaTa NCATCILHOCTH IMOCTABJICHHON IETU U YCIOBHUSM,
OOBSCHSATH IPUYUHBI JOCTYKCHHS WM HEAOCTYDKCHHS TS/, HaXOAUTh OIIMOKY, /1aBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATDBI

K xoniy oOyueHus B S kJjacce oOydaroumuics TMOMYYUT CIEAYIONME MPEAMETHBIC

pE3yJIbTaThI:

Yucia v BBIYUCICHUSA
[ToHumaTh ¥ MpPaBUIBLHO yHOTPEOJSATh TEPMHUHBI, CBSI3aHHBIC ¢ HATYpaJbHBIMU YUCIAMU,

OOBIKHOBEHHBIMH M JICCITUIHBIMH JIPOOSIMH.

CpaBHI/IBaTL " ynopsaa04iuBaTh HATYPaJIbHbLIC YHUCJId, CPABHUBATL B HpOCTCI;‘IIHI/IX clIy4dasax

O0OBIKHOBEHHBIE APOOH, JECATUYHBIE JPOOH.

CoOOTHOCUTD TOUYKY Ha KOOPAMHATHOM (YMCIOBOM) MPSMOM ¢ COOTBETCTBYIOUIUM €1 UHCIIOM

1 U300pakaTh HaTypaJIbHBIE YHCJIa TOUKAMU Ha KOOPJAMHATHOM (YMCIIOBOM ) TIPSIMOM.

BrimonasaTe apudmMernueckue AEHCTBUS C HATypaJlbHBIMU YWCIaMHU, ¢ OOBIKHOBEHHBIMU

JTPOOSIMU B MTPOCTEUIITUX CITyYasiX.

BrInosmHATE NPOBEPKY, NPUKUIKY PE3YIbTATA BEIYUCICHUM.



OKpyTasTh HaTypaJbHbIE YHCIA.

Pemenne TeKCTOBBIX 32124

Pematp TekcTOBBIE 334a4u apU(PMETHIECKUM CIIOCOOOM U C IOMOUIBK OPraHU30BAaHHOTO
KOHEYHOTO Tiepedopa BceX BOZMOXKHBIX BAPUAHTOB.

Pewate 3a1aun, conepkaiiue 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIMYUHBI: CKOPOCTh, BpEMS,
pPacCTOsIHUE, [IEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKUE 3aIIUCH, CXEMBI, TAOIHUIIbI, 0003HAUEHUS IPU PEIICHUH 3a7au.

[Tonb30BaThCA OCHOBHBIMU €IMHHUIIAMH U3MEPEHHUS: LIEHBI, MAaCChl, PACCTOSHHSI, BPEMEHH,
CKOPOCTH, BBIPAKATh OJHH €IMHHULIBI BEJIUYHUHBI YePE3 IPYyTHUE.

W3Bnekatb, aHAIM3UPOBATh, OIICHUBATh WH(GOPMAIIMIO, TIPEICTABICHHYIO B Ta0iuile, Ha
CTOJI0YATON AUarpamMMme, UHTEPIPETUPOBATh MPEACTABICHHBIE JaHHbBIE, UCIIOJIb30BATh JaHHbIE
[IPYU pELICHUH 3a1a4.

Harnsanas reomerpus

[lonb30BaTbCd TIEOMETPUYECKHUMH IOHATHUAMM: TOYKA, OpsiMas, OTPE30K, JyY, YIod,
MHOT'OYTOJIbHUK, OKPY’KHOCTb, KPYT.

[IpuBoauTE NpUMEpPbl OOBEKTOB OKPYKAIOLIEr0 MHpa, UMEKLUX (OpMYy H3YUEHHBIX
reOMEeTPUUYECKUX QUryp.

Hcnonbs3oBaTh TEPMUHOJOTHIO, CBSI3aHHYIO C yIJIAaMH: BEpUIMHA, CTOpOHA, C
MHOTOYTOJIBHUKAMHU: yTOJI, BEPIIMHA, CTOPOHA, IUArOHANb, C OKPYKHOCTBIO: paanuycC, AUAMETP,
LEHTD.

N300paxaTh n3y4eHHbIE T€OMETPUUECKHE (PUTYPhl HA HEJTMHOBAHHOM U KieTyaTol Oymare
C IOMOLIBIO LIUPKYJIS U JINHEUKH.

Haxonuth JIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C IOMOIIBIO JIMHEHKH,
CTPOUTbH OTPE3KHU 3aJIaHHOM JJIMHBI; CTPOUTH OKPYKHOCTh 33JJaHHOT'O pajuyca.

Hcrons30BaTh CBOMCTBA CTOPOH U YIJIOB MPSIMOYTOJIBHUKA, KBAApATa ISl UX IOCTPOCHHUS,
BBIYMCIICHHUSI IUIOIIAIN U IEPUMETPA.

BoluucnsaTe nepuMeTp U ioniaib KBajapara, npsMoyroibHUKa, GUryp, COCTaBICHHBIX U3
MPSIMOYTOJIBHUKOB, B TOM YUCJe QUTYp, H300paXKEHHBIX HA KJIETYaToN Oymare.

ITonb30BaTbCd OCHOBHBIMU METPUYECKHMM E€AVHHUIAMU W3MEPEHHMs JUIMHBI, IJIOLIAIN;
BBIPAKATh OJHU €IMHUIIBI BETUYNHBI YEPE3 IPYTHE.

Pacno3naBate mapaiienenumnesa, KyO, MCIONb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, pedpo,
I'paHb, U3MEPEHHUS], HAXOJAUTh U3MEPEHUS NapaJljiesienuneia, Kyoa.

Boruucnate 00b€M Ky0Oa, mapamienenunena mno 3aJaHHbIM HU3MEPEHUSM, I0JIb30BaThCs
€IMHULIaMU U3MEPEHUs 00bEMA.

Pemate HecnoKHbBIE 3a]a4M HAa M3MEPEHUE T'€OMETPUYECKHUX BEIUYMH B IPAKTUYECKUX
CUTYaIUSX.

K xoHiy oOyueHuss B 6 Kjacce oOydaromuics MOMYYUT CIEAYIOLIUME MPEAMETHBIC
pE3yNbTaThI:

Yucia v BIYUCICHUSA

3HaTh ¥ MOHUMAaTh TEPMHHBI, CBSI3aHHBIE C PA3JIMYHBIMU BHJIAMHU YMCEN U cioco0aMu MX
3aMKCH, MEPEXOUTH (E€CIH 3TO BO3MOXKHO) OT OAHOU (DOPMBI 3aITUCH YKCIIa K IPYTOM.



CpaBHHMBaTh W YMOPSJOYMBATH IEJIbIC YHCIIA, OOBIKHOBEHHBIE W JIECSITHYHBIE POOH,
CpPaBHMBATh YUCJIA OJTHOTO W Pa3HbIX 3HAKOB.

BoinonHsaTh, coueras yCTHbIE UM MUCbMEHHbIE MNPUEMBI, apU(PMETUYECKUE NEUCTBUS C
HaTypaJbHBIMU W [EJbIMH YHCJIaMH, OOBIKHOBEHHBIMU M JECATUYHBIMU JPOOSMU,
MOJIOKUTENIBHBIMU U OTPULIATEIIbHBIMU YHCIIAMHU.

BrIunciiaTh 3HaYEHNS YUCTOBBIX BBIPAYKEHUM, BBIIOJIHATH PUKUAKY U OLIEHKY pe3yJibTaTa
BBIUMCIICHUN, BBITIOJIHATh MPEOOpa3oBaHUsI YHUCIOBBIX BBIPAXKEHUHW HA OCHOBE CBOMCTB
apu(pMETHIECKUX JTCUCTBUM.

COOTHOCHTHh TOYKY Ha KOOPJWHATHOM MpPSMOM C COOTBETCTBYIOIIMM €M YHCIOM U
n300pa)kaTh YMCa TOYKAMHU Ha KOOPJIMHATHOU MPSAMOM, HAXOIUTh MOJYJIb YKCIIA.

COOTHOCUTBH TOYKH B IPSIMOYTOJIBHON CUCTEME KOOPJUHAT C KOOPAUHATAMH 3TOU TOUYKH.

OKpyTIsTh LEJbIe YUCa U IECATUYHBIE IPOOU, HAXOIUTh PUOTUKEHUS YUCEIL.

YncsioBbIe 1 OyKBEHHbIE BHIPAKEHUS

[TorumaTe U ymoTpeOsATh TEPMHUHBI, CBI3aHHBIC C 3alUCHIO0 CTETICHU YHCIIA, HAXOIUTh
KBaJpaT U KyO YMClia, BBIYUCISATH 3HAUYCHUSI YUCIIOBBIX BBIPAXKEHUH, COJEPIKAIIUX CTETICHH.

[Tonp30BaThCA MpHU3HAKAMHU JIEIMMOCTH, PACKIAAbIBATh HATYPAJbHbBIE YMCIA HA MPOCTHIE
MHOKUTEJIH.

[Tonb30BaThCA MACIITAOOM, COCTABISATH IPOMOPLIMU U OTHOILICHHUS.

Ncnonb3oBaTh OYKBBI 111 0003HAUYCHUS YUCET TIPHU 3alTUCH MAaTEMaTUYECKUX BBIPAKCHUH,
COCTaBJISITh OYKBEHHBIE BBIPAXKECHUS U (DOPMYJIIbI, HAXOUThH 3HAUCHHS] OYKBEHHBIX BBHIPAKECHUM,
OCYIIECTBJISIS HEOOXOAMMbIE TTOJICTAHOBKHU M MPEe0Opa3oBaHUsI.

HaxonuTe Hen3BECTHBIM KOMIIOHEHT PABEHCTBA.

Pemienne TeKCTOBBIX 32/1a4

Pemats MHOTOIIIArOBBIE TEKCTOBBIC 3a7a4l apU(PMETHUECKUM CIIOCOOOM.

Pemlars 3amaun, CBSI3aHHBIE C OTHOUIEHHWEM, MPOMOPIUOHATBHOCTBIO BEIWYUH,
MPOIIEHTAMH, PEIIaTh TPU OCHOBHBIC 3a/1a4u Ha APOOU U MIPOIICHTHI.

Pemiats 3agaun, cogeprkaiimne 3aBUCUMOCTH, CBSI3bIBAIONINE BETUYUHBI: CKOPOCTh, BpeMsl,
paccTosiHKe, 1IeHa, KOJUYECTBO, CTOUMOCTh, MPOU3BOJUTEIIBHOCTH, BpeMs, 00BbEM paloTHI,
UCTIONB3Yysl apu(MeTHueckue JeUCTBUS, OIEHKY, NPUKUAKY, I[O0JIb30BATHCA EIUHUIIAMU
M3MEPEHUS COOTBETCTBYIOLIUX BEJINYHUH.

CocraBnsiTh OyKBEHHBIE BBIPAXKEHHUS 110 YCIOBHUIO 33/1aUH.

N3Bnekats nHpoOpMaliuio, NpeacTaBIeHHYIO B TaOMUIax, HA JUHEHHOMN, CTOJIOUATON WIIH
KpYroBO#l JuarpaMmax, MHTEPIPETUPOBATh MPEACTABICHHBIC JAaHHbIC, UCIIOIb30BaTh JTAHHBIC
MIPU PEIICHUU 3a/1a4.

[TpencraBisaTs HHOOPMALIMIO C TTOMOIIBIO TAOIHUII, IMHEHHON U CTOJIOYATON AUATPAMM.

Harasignas reomerpus

[IpuBouUTh MpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHpa, UMEHOIIUX (POpMy H3YUEHHBIX
r€OMETPUYECKUX TUIOCKUX W MPOCTPAHCTBEHHBIX (DUTYDP, TPUMEPHI PaBHBIX U CUMMETPUUYHBIX
duryp.

N300pakaTh C MOMOIIBIO MHUPKYJS, JIMHEWKH, TPAHCIIOPTHUPA HA HEIWHOBAHHOW U
KjeTyarod OyMare W3ydYeHHBIE IIJIOCKUE TEeOMETpUueckue QUrypbl U KOHOUTypaluu,
CUMMETPUYHBIC (PUTYPHI.



[lonb30BaTbcs TEOMETPUUECKMMU  TMOHSTHSIMH: PABEHCTBO  (QUIYp, CHUMMETpHS,
UCII0JI30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CUMMETPUEN: OCb CUMMETPHH, LIEHTP CUMMETPHH.

Haxonute BenMYMHBI YIVIOB M3MEPEHUEM C IIOMOINBIO TPAaHCIOPTUPA, CTPOUTH YIJIBI
3aJaHHOM BEJIMYMHBI, TOJIb30BATHCS IMPU PEIICHUM 3a7a4 TIPaayCHOM MEPOU YIJIOB,
pacro3HaBaTh Ha YEPTEkKAX OCTPBIU, IIPAMOU, Pa3BEPHYTHIN U TYIION YIJIbI.

BBIUuCHATE JIMHY JIOMAHOM, IEPUMETP MHOTOYTOJIBHHMKA, II0JIb30BAThCS EAVMHULIAMU
U3MEPEHNUs JUIMHBI, BBIPAKATh OJHU €IMHULIBI U3MEPEHUS JUIMHBI Yepe3 IpyTrue.

Haxonute, ucnons3ys 4epTéXHbIE THCTPYMEHTBI, PACCTOSHUSA: MEKY IBYMS TOUKAMH, OT
TOYKH JI0 IPSIMOM, JUIMHY ITyTH HA KBaIpPaTHOM CETKE.

Boruncnate 1iomans (Uryp, COCTaBICHHBIX W3 MPSMOYTOJBHUKOB, HCIOIb30BATh
pa30MeHre Ha NPSIMOYTOJIBHUKHM, Ha paBHbIE (DUTYpBI, JAOCTPAWBAHUE 10 MPSIMOYTOJIbHHKA,
[I0JI30BAaTbCS OCHOBHBIMU E€IUHULIAMHA H3MEPEHMs IUIOIIAIN, BBIPAKATH OJHU €IHUHHUIIBI
M3MEpEHNS IUTOLIAAN Yepe3 NPyTHeE.

Pacno3HaBaTe Ha MOJAENAX M M300pAXKEHUSIX MUPAMUTY, KOHYC, HUIMHAP, UCIOJIb30BATh
TEPMHHOJIOTHIO: BEpILIMHA, peOpo, IpaHb, OCHOBAaHHUE, pa3BEPTKA.

N3006paxaTh Ha KJIeT4aTOl Oymare npsIMOYTOJIbHBIN Napajlieenume].

Boeruncnate 00bEM MPSIMOYTOJIBHOTO Mapajlieenunea, Kyoa, mojib30BaTbcs OCHOBHBIMU
€MHULIAMHU U3MEPEHUS 00bEMa;

Pemrare HecnokHbIE 331a4M HA HAXOXKJAECHUE I'€OMETPUUYECKUX BEIUYUH B NPAKTHYECKUX
CUTyalUsX.

IHINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIETI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JInYHOCTHBIE Ppe3yJbTaThbl OCBOEHHUS MpPOrpaMMbl y4eOHOro Kypca «Amredpa»
XapaKTEPHU3YHOTCH:

1) maTpuoTnyeckoe BOCIMTAHHE:

IpOSIBIECHUEM MHTEpeca K TMPOIUIOMY W HACTOSIIEMY POCCHMCKOM MaTEMaTHKH,
LICHHOCTHBIM OTHOLICHUEM K JIOCTH)KEHUSIM POCCUHMCKHX MATEMAaTHUKOB M POCCHMCKOU
MaTeMaTUYECKOU IITKOJIbI, K UCIIOIb30BAaHUIO ATUX JIOCTUKEHUM B APYTUX HAYKaX U MPUKIIATHBIX
chepax;

2) rpaxIaHCcKoe 1 JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEM TpaKJaHWHA W peaju3aldd €ro Ipas.,
MPEACTABICHUEM O MATEMaTUYECKUX OCHOBaX (YHKIMOHUPOBAHUS PA3IMUYHBIX CTPYKTYP,
ABJICHUM, MPOLEAYP TPaXXKIAHCKOTO 00IecTBa (HampuMep, BbIOOPHI, ONPOCHI), TOTOBHOCTHIO K
O0OCYXXJICHHIO ATHYECKUX MPOOJIeM, CBS3aHHBIX C MPAKTUUECKUM MPUMEHEHUEM JIOCTIKEHUN
HayKH, OCO3HAHUEM Ba)KHOCTH MOPAIbHO-3TUUYECKUX IPUHIUIIOB B €SI TEILHOCTH YYEHOTO;

3) TpyAoBOe BOCIIMTAHHUE:

YCTAHOBKON HAa aKTHUBHOE YYacTHE€ B PEUICHUU MPAKTUUYECKUX 3a7a4 MaTeMaTU4YECKOH
HaIPaBJICHHOCTH, OCO3HAHUEM BaKHOCTH MaTEMAaTHUYECKOTO 00pa30BaHus Ha IPOTHKEHNUU BCer



’KU3HU JJIs YCTICITHON MPOo(ecCHOHABHOM 1eATeIbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHHUIA,
OCO3HAaHHBIM BBIOOPOM M TNOCTPOEHUEM HHAMBUIYAIbHON TpaekTopuu o0O0pa3oBaHUs U
’KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTE;

4) 3cTeTMYeCKOe BOCIMTAHUE:

CHOCOOHOCTBIO K 3MOLMOHAIBHOMY M 3CTETUYECKOMY BOCIPHUATHIO MATEMaTUYECKUX
0OBEKTOB, 3aja4, PEIICHUH, pacCyKI€HUIN, YMEHUIO BUIETh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH
B UCKYCCTBE;

S) neHHOCTH HAYYHOI'0 NMO3HAHUSA:

OpUEHTALlUEl B JIEATEIIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAYUYHBIX MPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YEJIOBEKa, MPUPOJBI M OOIIECTBA, MOHUMaHUEM
MaTeMaTUYECKON HayKu Kak c(epbl YeI0BEUYECKOW NEATEIbHOCTH, ITAlOB €€ pPa3BUTUS U
3HaYUMOCTH JJIS1 pa3BUTHSI LIMBUIIN3ALUH, OBJIAJIEHUEM SA3bIKOM MAaTEMATUKU U MaTEMaTUYECKOM
KyJIbTYpOl KaK CpEICTBOM IIO3HAaHHWS MHUpPA, OBJIAJEHUEM MPOCTEUIIMMH HaBBIKAMU
HCCJIEI0BATENbCKON EATEITbHOCTH;

6) puznueckoe BocnuTanne, GopMUpPOBaAHME KYJIbTYPbI 3A0POBbSI H IMOLMOHAJIBLHOI0
0J1aronoJIy4us:

TOTOBHOCTBIO IPUMEHATh MATEMATHYECKHUE 3HAHUS B UHTEPECAX CBOETO 310POBbs, BEICHUS
310pOBOro 00pasa *HU3HHU (3J0pOBOE MUTAaHKE, COATTAHCUPOBAHHBIA PEKHUM 3aHITHI U OTIbIXA,
peryisipHas (pu3nyeckas akTUBHOCTB), C(OOPMUPOBAHHOCTHIO HaBbIKa pedeKCHH, IpU3HAHUEM
CBOETO MpaBa Ha OIIMOKY M TAKOTO e MpaBa APYroro 4eaoBeKa;

7) 3K0JIOTMYeCKOe BOCIIMTAHHE:

OpUEHTallell Ha MPUMEHEHUE MAaTEMaTUYECKUX 3HAHUM NJIs pelieHus 3a1ady B o0JacTh
COXPaHHOCTH OKPY’KaIOIIEH cpeibl, IUIAHUPOBAHUSA IOCTYNKOB M OLEHKH KX BO3MOXKHBIX
MOCJIEJICTBUIA JIJI1 OKPY’KAIOIIEH Cpe/ibl, OCO3HAHUEM TIJI00aJbHOT0 XapaKTepa 3KOJIOIMYECKUX
npo0JieM U MyTel UX peleHus;

8) ajanTanusa K U3MEHSIOIMMCH YCJIOBHSAM COLUAIBLHON U NPUPOAHOM Cpelbl:

TOTOBHOCTBIO K JICHCTBUSAM B YCIIOBUAX HEONPENEIEHHOCTH, MOBBILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTHUECKYIO JeATEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y APYTHX
Jrofel, mpruodpeTaTb B COBMECTHOM AESITETbHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETECHIIMH U3
OMbITA APYTHX;

HEOOXOAMMOCTBIO B ()OPMHUPOBAHUM HOBBIX 3HAHHM, B TOM 4uciie GOpMyIUPOBATh UACH,
MOHSITUS, TUNIOTE3bl 00 OOBEKTAX U SBJICHMSIX, B TOM YHCJIE paHE€ HEU3BECTHBIX, OCO3HABATH
ne(UUUTh COOCTBEHHBIX 3HAHUN U KOMIETEHTHOCTE!, MIJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIUIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIUIO
KaK BBI3OB, TPeOYIOIIUNA KOHTPMEp, KOPPEKTHPOBATh NMPUHUMAEMble PEUICHUS U JeHCTBUS,
(bopMyIMpOBaTh U OLIEHUBATH PUCKU U MOCIIECTBUS, (POPMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIBTATDI
ITo3HaBaTe/ibHBbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

Ba3oBble Jijornyeckue 1eicTBHA:



BBISIBJISITH M XapaKTePU30BaTh CYIIECTBEHHbBIE NMPU3HAKH MaTEMaTHYECKHX OOBEKTOB,
HNOHATUN, OTHOIIEHUH MEXIy MOHATHAMH, (POPMYIMpPOBATH OINpPENEICHUs MOHATH,
yCTaHAaBIIMBAaTh CYIIECTBEHHBII NMPU3HAK KIacCU(PUKALMU, OCHOBAHUS JJIs 00001IeH s
Y CPABHEHUS, KPUTEPUH IPOBOAMMOIO AHAIIN3A;

BOCIPUHUMATh, (OPMYIUPOBATH U MPEOOPA3OBHIBATH CYXKACHUS: YTBEPIUTEIbHBIE H
OTpHULaTENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUMS B (aKTax,
TAHHBIX, HAOMIOAEHUSAX W YTBEPKACHMSX, Mpearatb KPUTEPUHU I BBISIBICHUS
3aKOHOMEPHOCTEN U MTPOTUBOPEUMH;

JieJaTh BBIBOJBI C HCIIOJb30BAHWEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX W MHIYKTHBHBIX
YMO3aKJIFOUECHNUH, YMO3aKIIFOUCHUH 10 AaHAJIOTHH;

pa30upath 10Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKIACHUM (TIPSIMbIE U OT IPOTUBHOTO),
MPOBOANTH CaMOCTOSITEIbHO HECIIOKHBIE JI0Ka3aTeNbCTBA MAaTeMAaTHYECKUX (PaKTOB,
BBICTPaNBaTh apryMEHTALMIO, IPUBOJUTH IPUMEPBI U KOHTPIPHUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYKICHUS;

BbIOMpaTh Crnoco0 pelieHus: yuyeOHOW 3ajauu (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHus1, BbIOUpaTh Hanbosee NOAXOAAMINNA ¢ yUETOM CaMOCTOSATEIbHO BbIIECICHHBIX
KPUTEPHUEB).

ba3oBble ucciiegoBare/bCKHe 1eiiCTBUS.

UCIIOJb30BaTh  BOMPOCHI  KaK  HMCCICNOBATEIIbCKUN  MHCTPYMEHT  TIO3HAHMS,
(GopMyIHUPOBATh BONPOCHI, (GPUKCHPYIOIIHE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSTEIHLHO
YCTaHABIIMBAaTh MCKOMOE W JIlaHHOE, (POPMHpPOBATh THIIOTE3Y, apTyMEHTHPOBATh CBOIO
MO3UINI0, MHCHHE;

MPOBOJIUTH TI0 CAMOCTOSITEIPHO COCTABJICHHOMY IUIAHY HECIIOKHBIA DKCIIEPUMEHT,
HEOOJIBIIIOE KCCIICIOBAHUE TI0 YCTAHOBJEHUIO OCOOCHHOCTEW MAaTeMaTH4eCKOTro
00BbEKTa, 3aBUCHUMOCTEH 00BEKTOB MEXKIY COOOI;

CaMOCTOSITeNIbHO  (popMyJIMpoBaTh 00OOIIEHHMS W  BBIBOJABI 1O  pe3yJibTaTaM
MIPOBEAEHHOTO HAOJFOICHHS, UCCIEAOBAHMS, OIICHUBATH JOCTOBEPHOCTH TMOJYYCHHBIX
PE3ybTaTOB, BHIBOJIOB M 0000IIEHNUI;

IIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIECCa, a TAKIKE BBIIBUTATh TIPEITOIOKCHHUS
0 €ro Pa3BUTUH B HOBBIX YCIIOBUSX.

Pabora ¢ unpopmaunmeii:

BBISIBJISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh MH(OpMaALUU, AaHHBIX, HEOOXOIAUMBIX
JUISl pELIEHUS 3a]1a4H;

BbIOMpaTh, aHAJIU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATh MH(OPMALIUIO
Pa3IMYHBIX BUJOB U OPM IIPEICTABICHHUS;

BbIOMpATh GopMy MpeAcTaBiIeHHs] HH(OPMAIIMU U WIUTIOCTPUPOBATH pelIacMble 3aauu
cXeMamu, uarpaMmmaMu, HHOU rpaduKoi U uX KOMOMHALIUSIMU;

OLICHMBATh HAJEKHOCTh MH(POPMAIMH IO KPUTEPUSM, MPEATIOKEHHBIM YUUTEIEM WIN
c(OpMyIIMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHBIE Y4eOHbIe JeHCTBUSA:



e BOCHPHUHUMATH U (POPMYIUPOBATH CYXKACHHS B COOTBETCTBUU C YCIOBHUSMH U LEIAMU
oOlleHus, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3pPEHUSI B YCTHBIX H
MUCbMEHHBIX TEKCTaX, aBaTh MOSICHEHUS [0 X014y PEUICHUs 3aJa4uid, KOMMEHTUPOBATh
ITOJyYEHHBIA PE3yJIbTaT;

e B XOJIe 00CYKJEHUS 337aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAEMOIl TEMBI, TPOOIEMBI,
perraemMoii 3a1a4u, BbICKa3bIBaTh UJIEH, HAIIEJICHHBIC HA MOUCK PEIICHHS], COMTOCTABIATh
CBOM CYXKJICHUS C CY>KICHUSIMU JAPYTUX YUYaCTHUKOB JMAJIOTa, 0OHAPYKUBATh pa3indue
U CXOJACTBO TMO3MIMHA, B KOPPEKTHOH Qopme (PopMyIupoBaTh pa3HOIIACHSA, CBOH
BO3PAXKEHUS;

e IPEACTABIATh PE3YJIBTATHl PEIICHUS 3a/1a4M, HKCIIEPUMEHTA, UCCIEA0BAHMS, POEKTA,
CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUICHHS C Y4ETOM 3ajlay MpPE3CHTAluu U
0COOEHHOCTEH ayIuTOpHUU;

e TIOHUMATH U UCIIOJIb30BATh MPEUMYIECTBA KOMAHIHOW U MHIUBUAYaIbHOU pabOThI IPH
pELIEHNH YYEOHBIX MAaTEMAaTUUECKUX 3a/a4;

e IIPUHUMATH LEIb COBMECTHOM JIE€ATEIBHOCTH, IJIJAHUPOBATh OPTraHU3ALMI COBMECTHOU
paboThl, pacrpenensTh BUAbI padoT, J0rOBapuUBaThCs, 00CYXKAaTh IPOLECC U PE3YIbTAT
paboThI, 00001IaTh MHEHHUS HECKOJIBKUX JIFOJICH;

e Y4acTBOBATh B IPYIIOBLIX (hopmax paboThI (00CY)1eHNA, OOMEH MHEHUSMHU, MO3TOBBIE
LITYPMBbI U APYTHE), BBIIOJIHATH CBOIO YaCTh pa0OThl 1 KOOPAHMHUPOBATH CBOU JIEUCTBHS
C JPYTMMHU 4YJ€HaMH KOMaH/bl, OLIEHWBATh KAU€CTBO CBOETO BKJIAJa B OOLINM IPOAYKT
0 KpUTEpUSIM, CHOPMYJIMPOBAHHBIM YYaCTHUKaAMH B3aUMOJICHCTBUSI.

PerynsiTuBHBIE YHMBepCaJbHbIe Y4eOHbIe JeiiCTBHSA
Camoopranusanus:

e CAMOCTOSITENIBHO COCTAaBISATh IUJIAH, AJITOPUTM pELIEeHUs 3anadd (WM €ro 4acTb),
BBIOMpATh CIMOCOO peIIeHHus € Y4YETOM MMEIONIUXCS PECypcoB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUpPOBaTh U KOPPEKTHPOBATh BapUaHThl PEIICHUN C YUETOM
HOBOI MH(pOPMALIHH.

CaMOKOHTPOJIb, SMOIIMOHAJILHbIN HHTEJJIEKT:

e BIAJETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOLIecca U pe3yJbTaTa pelieHUs
MaTeMaTHYEeCKOM 3aJ1auH;

e TMIpEIBUJIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HHUKHYThH MPHU PELICHUH 3a7auyd, BHOCUTb
KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENICTB, HAMIEHHBIX OIINOOK,
BBISIBJIEHHBIX TPYJIHOCTEH;

e OLEHMBATH COOTBETCTBUE PE3YJIbTaTa JEITEIBHOCTH MOCTABICHHOM LIEJIH U YCIOBUSM,
OOBSCHATH MPUYUHBI JOCTHKEHUS UM HEAOCTUKEHUS LIEJIM, HaXOAUTh OLIMOKY, 1aBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K xoHmy oOydenuss B 7 kjacce oOOydYaromMiiCs TMOJYYUT CICAYIOIMIME TPEAMETHBIC
pPE3yJIbTATHI:
Yucja v BLIYUCJICHUA



BoinmonusATe, coueTas yCTHbIE M NMHCbMEHHbIE NPUEMBI, apu(METHUYECKHE ACUCTBUA C
PalMOHAIBHBIMHA YHCIIAMH.

Haxonuth 3HauY€HUs YHUCIOBBIX BBIPAKEHUH, MPUMEHSTh Pa3HOOOpa3HbIe CHOCOOBI U
npu€Mbl BBIYHMCICHHUS 3HAYCHHUM JAPOOHBIX BBIPAXKEHUHM, COJEpKAIIMX OOBIKHOBEHHBIE W
JECATUYHBIE JPOOH.

[lepexoauTh OT ofHOM (POPMBI 3amucu Yucen K Apyroi (mpeoOpa3oBbIBATH ECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JNECATUYHYIO IPOOB).

CpaBHHBATh M YIOPSIOYMBATH PALIMOHAIBHBIE YHCIA.

OKpyTasTh yucna.

BBINOMHATS TPUKHUAKY U OLUEHKY pE3yJIbTaTa BBIUYMCICHUM, OLICHKY 3HAYEHUN YHCIIOBBIX
BbIPaKECHUI. BBINOIHATH IEMCTBUS CO CTENIEHSIMHU C HATYpPaJIbHBIMU MTOKA3aTEISIMHU.

[IpuMeHATh NPU3HAKYU ACIIMMOCTH, PA3JI0KEHUE HA MHOKUATEIU HATYpPaIbHBIX YHCEIL.

PemaTte npakTHKO-OPUEHTUPOBAHHBIE 3a/aud, CBSI3aHHBIE C OTHOIICHHWEM BEJIUYHH,
IIPONOPLMOHAIBHOCTBIO BEIUYHH, IPOLEHTAMU, UHTEPIPETUPOBATE PE3YJbTaThl PEIIEHUS 3a1a4
C Y4€TOM OTrpaHUYEHHH, CBSI3aHHBIX CO CBOMCTBAMM PacCMaTPUBAEMBIX OOBEKTOB.

AJire0panvecKue BbIPAKEHUS

Hcnonb3oBath anreOpandecKyro TEPMUHOJIOTHIO U CHMBOJIMKY, IPUMEHSTH €€ B MPOLECCE
OCBOEHHMSI Y4EOHOT0 MaTepuara.

HaxoauTs 3HaueHus1 OyKBEHHBIX BbIPAKEHUH MPU 3aJJaHHBIX 3HAUCHUSAX EPEMEHHBIX.

BoinonHsATe npeoOpa3zoBaHus LIEJIOTO BBIPAKEHUS B MHOTOWIEH MPUBEJCHUEM MOI0OHBIX
CJIaraeMbIX, PaCKphITHEM CKOOOK.

BBINONHATE YMHOXKEHUE OJHOYJIEHA HAa MHOIOYWIEH M MHOTOWIEHa Ha MHOTOWIEH,
MPUMEHSATH (DOPMYJIIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcCy1ecTBIATh Pa3l0KEHHE MHOTOWICHOB HAa MHOXXMTENIM C IIOMOIIBIO BBIHECEHMS 3a
CKOOKU OOIIEr0 MHOXKHUTEJSI, TPYINIUPOBKHU ClIaraeMbiX, TpUMEHEHUsT (POpMYIT COKpaIEHHOTO
YMHOKEHHUS.

[IpumeHnsaTh mnpeoOpa3oBaHUS MHOTOWIEHOB /IS PEIIEHUs pa3IMyHBIX 334ad W3
MaTE€MaTHUKH, CMEXKHBIX IPEIMETOB, U3 PEAIBHON ITPAKTUKH.

Hcrnonb30BaTh CBOMCTBA CTETNIEHEH ¢ HATYpaJbHBIMH MOKA3aTESIMU JIJIsl TIPE0Opa3oBaHUs
BBIPAKCHU M.

YpaBHeHMs U HEPABEHCTBA

Pemars nMHENHBIE ypaBHEHUSA C OJHOM NEPEMEHHOW, NMPUMEHSS MpPaBWIA MEpexona OT
HCXOJIHOTO YpPAaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsATh, SBIASETCA 1M YUCIO KOpPHEM
YpaBHEHUS.

[IpuMeHATh rpaduueckue METOAbl IPU PEIICHUH JIMHEWHBIX YPAaBHEHUN U UX CUCTEM.

[TopOupaTe mprMepbl Hap YUCEN, SABISIOMIMXCS PEIICHUEM JTUHEHHOTO YPABHEHHUSI C IBYMSI
MEePEMEHHBIMHU.

Ctpouth B KOOPAMHATHOM IIJIOCKOCTH TpapuK JHUHEHHOTO YpaBHEHHUS C JABYMs
NEePEMEHHBIMHU, MOJIb3YACh IPaUKOM, TPUBOIUTH IPUMEPDI PELICHUS YPABHEHHUSL.

Pemate cucteMbl ABYX JIMHEWMHBIX YPAaBHEHHMH C JBYMs MEPEMEHHBIMHU, B TOM YHCIE
rpaguyecku.



CocTaBisATh M pelIaTh JUHEHHOE YPAaBHEHHE WJIM CUCTEMY JIMHEWHBIX YPaBHEHUU IO
YCIOBHUIO 3aJlauyd, MUHTEPHPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJadyM IOJTYYEHHbIN
pe3yJbTar.

DOyHKIUU

N3o0paxkath Ha KOOPAMHATHOM TPSMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAWHATaM, JIy4d, OTpPE3KH, HWHTEpPBAJIbI, 3alMChIBATh YHUCJIOBBIE IPOMEKYTKH Ha
anreOpandeckoMm s3bIKe.

OTrMeuaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPJMWHATaM, CTPOMUTh
rpaduku muHeHbIX QyHKIMA. CTpouTh Tpaduk GyHKINHU Y = [X|.

OnucelBaTh C TOMOIIbIO (PYHKIMIA HW3BECTHBIE 3aBHUCHUMOCTH MEXKIY BEITUYMHAMU:
CKOpPOCTb, BpEMsI, paCCTOSIHUE, LIE€HA, KOJIMYECTBO, CTOMMOCTh, MPOU3BOAUTENBHOCTh, BPEMH,
00BbEM paboTHI.

Haxoauts 3HaueHne GyHKINH 110 3HAYCHUIO €€ apTyMeHTa.

[Torumats Tpaduyuecknii crmocod MpeACTaBICHUS W aHalu3a WH(OpMAIUU, U3BJICKATh U
MHTEPIPETUPOBATh UH(POPMALIHMIO U3 TPApUKOB PEATBHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K kxoHuy oOyueHuss B 8 Kiacce oOydaromuiics MOJYYUT CIEAYIOIIME IPEAMETHBIC
pEe3yJbTaThI:

Yuciia v BIYMCICHUSA

Hcnonp30BaTh Ha4aIbHBIE NPEACTABICHUS O MHOKECTBE JIEUCTBUTENIBHBIX YHUCEN IS
CpPaBHEHHUS, OKPYIJICHUS W BBIUMCICHHH, M300pa)kaTh JCWCTBUTENbHBIC YMCIAa TOYKAMU Ha
KOOPJIUHATHOM IPSIMOM.

[IpuMeHATh MNOHATHE apU(PMETUYECKOTO KBAJIPATHOIO KOPHS, HAXOAUTh KBAJpPATHHIE
KOpDHHM, MHCHOJB3ysd IMpU HEOOXOJAUMOCTU KAJIbKYJSATOpP, BBIIOJHATh MpPeoOpa3oBaHUs
BBIPAKEHNN, COAEPKAIMX KBAIPATHBIE KOPHU, UCITONIb3YS CBOVCTBA KOPHEM.

Hcnonp30BaTh 3amucH OOJBIIMX M MajbIX YHCEJ C MOMOIIbIO JECATHYHBIX ApoOed U
crenenel yucia 10.

AJire0OpanvecKue BbIPaKeHUs!

[IpuMeHATh TOHSTHE CTENEHH C IEJbIM MOKa3aTeJIeM, BBINOIHATh MPeoOpa3oBaHUs
BBIPAXEHUHN, COAECPIKAILIMX CTEIIEHU C LEJIBbIM [OKA3aTEJIEM.

BBINONMHATE TOXIECTBEHHBIE MPEOOPA30BAHUS PALMOHAIBHBIX BBIPAXKEHUNW Ha OCHOBE
IpaBWI AEUCTBUI HaJ MHOTOWIEHAMU U alNreOpandyecKuMu JpoOsiMH.

PacknanpiBaTh KBaIpaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[IpumeHnsaTh mpeoOpa3oBaHus BEIPAKEHUI JIs PEILICHUS PA3IMYHbIX 3a/1a4 U3 MaTEMaTHKU,
CMEKHBIX IIPEIMETOB, U3 PEAIbHON IIPAKTHUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemrars nuHeliHbIE, KBaApaTHBIE YPABHEHUS U PALMOHAIBHBIE YPABHEHUS, CBOISAIIMECS K
HUM, CUCTEMBI IByX YPAaBHEHUH C ABYMS IEPEMEHHBIMHU.

[IpoBoauTe poCTENIINE UCCIAEAOBAHUSA YPABHEHUN U CUCTEM YPAaBHEHUH, B TOM YUCIIE C
NpPUMEHEHHEM TrpaUuecKuX MpeACTaBlIeHUN (yCTaHaBIMBAaTh, MMEET JIM YpPaBHEHUE WM
CUCTEMA YPAaBHEHMI pELIEHUs, €CIIM UMEET, TO CKOJIBKO, U ITpoYee).



[lepexonuth OT crnoBeCHOM (OPMYIHPOBKM 3afaud K €€ anreOpandyeckod MOJIENu C
NOMOIIBIO COCTaBJIICHUS YpPAaBHEHUS WM CHUCTEMbl YpaBHEHUH, WHTEPHPETUPOBATh B
COOTBETCTBHUM C KOHTEKCTOM 3a]1a4M ITOJTYyYEHHBIA PE3YJIbTaT.

[IpuMeHsTh CBOMCTBA YUCIOBBIX HEPABEHCTB JIJIsi CPABHEHHUSI, OIIEHKH, PEIIaTh JIMHEHHBIC
HEPAaBEHCTBA C OJHOM MEPEMEHHON M WX CHUCTEMBI, JaBaTh TpaUUECKyI0 HIUTIOCTPAIUIO
MHOECTBA PEIICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUUHA

[ToruMAaTh ¥ UCTIOJTH30BATh (PYHKITMOHATBHBIC TIOHATUS U SI3bIK (TEPMUHBI, CHMBOJIUYECKUE
0003HauYEHNs), ONIPEACIIATh 3HAUCHUE (DYHKIIMH 110 3HAYEHHUIO apryMeHTa, ONPEIesATh CBOMCTBA
byHkmn 10 e€ rpaduKy.

Ctpouts rpaduku dJ1eMeHTapHbIX (YHKIIUA BUIA:

y = kIX, y = X2, y = X3,y = |X|, ¥ = VX, OIKCHIBaTh CBOMCTBA UHCIOBOIl (DYHKIMH 110 &
rpaduky.

K xoniy oOyuenus B 9 kJjacce OOy4arOUUHCS TONYYUT CIEAYIONME TPEAMETHBIC
pPE3yJIbTaTHI:

Yucaa 1 BBIYUCTCHUSA

CpaBHUBATH U YNOPSAIOYMBATH PALIMOHAIIBHBIE U UPPALMOHAIBHBIE YHCIIA.

Brimonuars apudmMeTruecKkue NEUCTBUS C pallMOHAIBHBIMU YUCJIAMU, COUYETasi YCTHBIE U
MUCbMEHHBIE TPUEMBI, BBITIOJIHATH BBIYUCIICHUS C UPPALMOHATLHBIMU YHUCIAMU.

HaxoguThk 3HaUYeHUs CTENEHEW ¢ UEIbIMU MOKAa3aTENsIMUA U KOPHEN, BEIYUCIISITh 3HAYCHUS
YUCJIOBBIX BBIPAYKEHUIA.

OKpyrJisiTh JE€WCTBUTEIBHBIE YHUCJA, BBINOJHATH TNPUKUIKY pE3yJbTaTa BBIYHCICHUMH,
OIICHKY YHCJIOBBIX BBIPAYKEHUM.

YpaBHeHUS U HEPABEHCTBA

Pemlare nuHeEWHBIE W KBaJpaTHbIE YPaBHEHUS, YPAaBHEHUS, CBOISALIMECS K HUM,
pocTeime ApoOHO-paIlMOHAIbHBIC YPABHEHHUS.

Pemats cuctembl ABYyX JUHEWHBIX YPaBHEHHUM C IBYMS MEPEMEHHBIMU U CHCTEMBI JIBYX
ypaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHUE HE SIBJISICTCS] TMHEHHBIM.

PemaTte TekcTOBbIE 3adaud aareOpauvyeckuM CrocoOOM C€ TOMOULIBI0 COCTaBJICHUS
YPaBHEHMS UM CUCTEMBI BYX YPABHEHUH C JBYMS IIEPEMEHHBIMU.

[IpoBoauTE IPOCTENIIINE UCCIENOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUM, B TOM YHUCIE C
MPUMEHEHUEM TpauyecKuX MpeJCTaBICHUN (yCTaHABIMBAaTh, MMEET JIM ypaBHEHHE WIIU
CUCTEMa YpaBHEHUI pelIeHus1, €CIM UMEET, TO CKOJIbKO, U ITpoyee).

Pemate nuHEHBbIE HEpPaBEHCTBA, KBAJApPAaTHHIE HEPABEHCTBA, M300pa)xaTh pelICHUE
HEPABEHCTB HA YMCIIOBOM MPSIMOM, 3alIUCHIBATh PELICHHUE C IIOMOIIBI0 CUMBOJIOB.

Pemiats cuctemMbl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOUYAIOIINE KBAJIPATHOE
HEpPaBEHCTBO, M300paxkaTh PEIICHUE CUCTEMbl HEPABEHCTB HAa YKMCJIOBOM MPSIMOM, 3alMMCHIBATH
peleHne ¢ MOMOUIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEUICHUH PA3JIMYHbBIX 33]1a4.

DOyHKIUU

Pacno3naBaTh GyHKIIMK M3ydeHHBIX BUAOB. [loKka3bIBaTh CXeMaTHYECKH PACIIONOKEHUE Ha

KOOPJMHATHOM MJI0CKOCTH TpadukoB GyHKIwid Buaa: Y = kx, y =kx + b,y = k/x,y = ax2 + bx +



C,y = X3,y =X, y = |X|, B 3aBHCHMOCTH OT 3Ha4YeHMI KO((HIIEHTOB, OMICHIBATH CBOHCTBA

(hyHKITUH.

Crtpouth u M300pakaTb CXeMaTU4EeCKH TIpaduKu KBaJApaTHUUHBIX (PYHKIMA, OMUCHIBATH
CBOMCTBA KBaAPATUUHBIX (PYHKUIUN 1O UX TpaduKam.

Pacno3naBate  kBampatuuyHylo (GyHKOUIO 10  QopMmyne, MPUBOAUTH MPUMEPHI
KBaJ[PaTUYHBIX (QYHKUIUN U3 peanbHOU KU3HH, (PU3UKH, TEOMETPHH.

YucioBble M0C/I€10BATEILHOCTH H IPOrpeccun

Pacrio3naBaTh apupMeTUUECKYI0 M T€OMETPUUECKYIO MPOTPECCHH NP Pa3HBIX CIIOCOOax
3aJJaHMUA.

BbINONHATE BBIYHCICHHUS C WCHOJIB30BaHHEM (OpMys N-ro uwieHa apupMeTHdecKon u
reOMETPUYECKOM MPOrPecCHii, CyMMBI IEPBHIX N YICHOB.

N306paxaTh 4ieHbI MOCIEI0BATEIBHOCTH TOUKAMH Ha KOOPJMHATHOMN MIIOCKOCTH.

Pematsb 3aaun, CBA3aHHbBIE C YUCIOBBIMU MOCIIEIOBATEIBHOCTSIMH, B TOM YHCIIE 3a/1a4H U3
peasIbHOM KU3HHU (C UCIIONB30BAHUEM KAJIBKYJISATOPA, HU(POBBIX TEXHOJIOTHI).

IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUMSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Ppe3yJabTAaThl OCBOCHHUS MpOrpamMMbl ydeOHOro kypca «['eomerpus»
XapaKTepU3yrTCA:

1) maTpuoTnyeckoe BOCIMTAHHE:

MPOSIBJICHUEM HWHTEpeca K TMPOIUIOMY U HACTOSIIEMY POCCHHCKOW MaTeMaTHKH,
LICHHOCTHBIM OTHOLICHUEM K JIOCTH)KEHUSIM POCCUHUCKHX MATEMAaTHUKOB M POCCHUMCKOU
MaTeMaTUYECKOM IIKOJIbI, K UCIOIb30BaHUIO ATUX TIOCTUKEHUM B APYTUX HAyKaX U MPUKIIATHBIX
chepax;

2) rpaxIaHCKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpakJIaHWHA W peaju3aliu €ro Ipas,
MPEJCTAaBICHUEM O MaTEMaTHUYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PAa3IUYHBIX CTPYKTYP,
SIBJICHHUM, TPOIIEAYP TPAXKIAHCKOTO 00IIecTBa (HampuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXXJICHHIO ATHYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUIN
HayKH, OCO3HAHUEM Ba)KHOCTH MOPAIbHO-3TUUYECKUX IPUHIUIIOB B €SI TEILHOCTH YYEHOTO;

3) TpyaoBoOe BOCIIMTAHHUE:

YCTAaHOBKOM Ha aKTUBHOE YYaCcTHE B PEIICHUM MPAKTUYECKUX 3aJad MaTEeMaTHYE€CKON
HaIPaBJICHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEMAaTHYECKOTO 00pa30BaHuUs Ha IPOTHKEHNUN BCEH
KU3HHU JIJIS1 YCTICTITHON TTPO(PECCHOHANILHOM AESITEIPHOCTH U PA3BUTHEM HEOOXOUMBIX YMEHU,
OCO3HAHHBIM BBIOOPOM M TIOCTPOCHUEM WHAWBUYyAJIbHON TpaekTopuu oOpa3oBaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JTUYHBIX HUHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCIIMTAHUE:



CIIOCOOHOCTBIO K 3MOIMOHAIBHOMY M 3CTETUYECKOMY BOCHPHUSTHIO MaTEMaTHUYECKUX
00BEKTOB, 3aja4, PEIICHUH, pacCyXICHUH, YMEHUIO BUACTh MaTeMaTUYECKHUE 3aKOHOMEPHOCTH
B HCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHMS:

OpHEHTAIlUCH B NIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAayYHBIX MPEICTABICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSX Ppa3BUTHS YEJIIOBEKa, IPHUPOJLI M OOIIECTBAa, IMOHUMAaHHEM
MaTeMaTHYeCKOW HayKh Kak cdepbl 4YeIOBEUECKON EsITEIbHOCTH, 3TaloB €€ pa3BUTUS U
3HAYMMOCTH JIJIS PA3BUTHUS IUBUIN3AIINY, OBJIAJICHUEM SI3bIKOM MAaTEMaTUKU U MAaTEMaTUYECKOM
KyJbTYypOM KaKk CpEICTBOM TIO3HAHUSI MHpA, OBJIQJCHUEM MPOCTECUIIMMH HaBBIKAMU
HCCJIE0BATEIILCKOM AeITEIILHOCTH,

6) dusuyeckoe BocnuTanue, GopMupoOBaHNEe KYJbTYPbI 310POBbSI H SIMOLMOHAJIBLHOTO
0J1aronoJIyyus:

TOTOBHOCTBIO TPUMEHSITh MATEMAaTUUECKHUE 3HAHUS B UHTEPECAX CBOETO 3/I0POBbSI, BEJICHUS
310pOBOTO 00pasa >KU3HU (30pOBOE MUTAHKE, COATTAHCUPOBAHHBIA PEKUM 3aHITHUH U OTIbIXA,
peryispHas pusznueckass akTUBHOCTb), C(OOPMUPOBAHHOCTHIO HaBbIKAa pedIeKCHH, TPU3HAHUEM
CBOETO MpaBa Ha OIMIMOKY M TAKOTO K€ IpaBa JAPYroro 4eiOBeKa;

7) 3K0JIOrH4YeCcKoe BOCIIMTAHUE:

OpHUEHTaIMel HAa MPUMEHEHHE MATEeMaTUYECKUX 3HAHUW JJIs pelieHus 3ajad B 00JacTu
COXPAHHOCTH OKPYXaIoIIeil cpelbl, MIaHUPOBAHUS IOCTYNKOB M OLIEHKU HUX BO3MOXKHBIX
MIOCJIEACTBUM JJI OKPY’KAIOIIEH cpesibl, 0OCO3HAHUEM TJI00AIBHOTO XapaKTepa dKOJOTHYSCKHUX
poOJIeM B MyTEH UX peIieHus;

8) ajanTanus kK M3MEHSIIOIIUMCS YCJIOBUSIM CONUAJIBLHON M PUPOIHOI Cpebl:

TOTOBHOCTBIO K JICUCTBUSIM B YCJIOBHUSAX HEONPEIEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO JIEATCIIbHOCTh, B TOM UHCIIC YMEHUE YUYUTHCS Yy IPYTUX
JII0JICH, TPUOOpETaTh B COBMECTHOM JICITCIIBHOCTH HOBBIC 3HAHUS, HABBIKK U KOMIICTCHITUN U3
OTBITA JPYTUX;

HEOOXOJIMMOCThIO B (DOPMHUPOBAHUYU HOBBIX 3HAHUM, B TOM 4ucje GOpMyJIUpPOBATH UJICH,
MOHATHUSI, TUMIOTE3bl 00 00BEKTaX W SBJICHUSAX, B TOM UYHUCJIE paHEE HEU3BECTHBIX, OCO3HABATH
neUIUTBI COOCTBEHHBIX 3HAHWNM U KOMIIETEHTHOCTEH, IJIAHUPOBAThH CBOE PA3BUTHE;

CITOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CUTYAITHIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAITHIO
KaK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTUPOBATh NMPUHUMAEMbIC PEIICHUS W JICHCTBUS,
(hopMyJIMpOBaTh U OLICHUBATH PUCKU U TTOCIEACTBUS, OPMHUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUA

ba3oBble Jiornueckue aeiicTBUA:

e BBISBIATh M XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKA MATEMAaTHUYECKUX OOBEKTOB,
MOHSTUHN, OTHONIICHHH MEXIy TOHATUSIMH, (POPMYIUPOBATH OMPEICICHHUS TMOHATHMH,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIACCHU(PUKAIIMK, OCHOBAHUS JIJIs1 0000IIECHUS U
CpaBHEHUSI, KPUTEPUU TTPOBOJMMOTrO aHAIIN3A;



BOCIPUHUMATh, (OPMYIUPOBATh U MPeoOpa30OBbIBaTh CYXKICHUSA: YTBEPAUTEIbHbIE U
OTpHULaTeNbHbIE, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITH MaTEMATHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M U IPOTUBOpEUMsl B (haKTax,
JNAHHBIX, HAONIOACHUSX M YTBEPKIACHUSAX, Npenararb KPUTEPHH I BBIABICHHUS
3aKOHOMEPHOCTEN Y TPOTUBOPEUNI;

JIeNNaTh BBIBOABI C MCIOJIB30BAHUEM 3aKOHOB JIOTWKH, JEAYKTHUBHBIX M WHIYKTHUBHBIX
YMO3aKJIFOUECHNH, YMO3aKIIFOUCHUH 10 AaHAJIOTHH;

pa3z0OupaTh JOKAa3aTeIbCTBA MATEMATUUECKUX YTBEPKIECHUHN (ITPSIMBbIE U OT IPOTUBHOTO),
MPOBOANTH CaMOCTOSTEIBHO HECIOXKHBIE JOKAa3aTeNbCTBA MaTEeMaTHYECKHX (DAKTOB,
BBICTPaNBaTh apryMEHTALUI0, MPUBOAUTH MPHUMEPHI U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYKICHUS;

BbIOMpaTh crnoco0 pemeHus y4eOHOM 3amaud (CpaBHUBAaTh HECKOJBKO BapHAHTOB
pelieHus, BRIOMpaTh HauboJee MOAXOMAUINN ¢ y4ETOM CaMOCTOATEIBHO BBIIECICHHBIX
KpUTEPHUEB).

Ba3oBble ucciieqoBarejLbCKue 1eMCTBUA:

UCIIOJIb30BaTh ~ BOIPOCHl  KaK  MCCIENOBATEIbCKUNW  MHCTPYMEHT  IO3HAHUA,
dbopMynHpoBaTh BOMPOCHI, (PUKCUPYIOIINE MPOTUBOPEUUE, TPOOIEMY, CAMOCTOSITEIILHO
yCTaHABIMBAaTh MCKOMOE W JaHHOE, (POpMHUPOBATh THIOTE3Y, apryMEHTHPOBATH CBOIO
MO3UIINI0, MHCHHE,

IPOBOJUTH MO CaMOCTOSATEIHLHO COCTaBJICHHOMY IUIAHY HECJIOXKHBIM SKCIEPUMEHT,
HEOOJIBIIIOE UCCIIEIOBAHKE M0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTEMaTHUYECKOTO O0OBEKTA,
3aBUCUMOCTEN 00BEKTOB MEKIY COOOM;

CaMOCTOSTEIIEHO (POPMYIHPOBATH 000OIICHHSI ¥ BEIBOJIBI IO PE3YJIbTaTaM MPOBEAEHHOTO
HaOTIOACHUS, WCCIICIOBAHUS, OIICHUBATH JOCTOBEPHOCTHh TOJYYEHHBIX PE3yIbTaTOB,
BBIBOJIOB M 000OIIICHHIA;

IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE TIPOIIECCA, a TAK)KE BBIIBUTATH MPEIITOTIOKEHUS O
€r0 Pa3BUTHH B HOBBIX YCJIOBHSX.

Pabora ¢ undpopmaunmeii:

BBISIBJISITH HEJJOCTaTOYHOCTD U U30BITOYHOCTh UH(POPMALIMH, JaHHBIX, HEOOXOJUMBIX JIJIs
pelIeHus 3a/1auH;

BbIOMpaTh, aHAIU3UPOBATh, CUCTEMATHU3UPOBATh M HHTEPIPETUPOBATH HHPOPMAIIIO
pa3IMYHBIX BUIOB U (HOPM MPEICTABICHHS;

BbIOMpaTh (popMy mpencTaBieHns HHPOPMALMU U WIUTIOCTPUPOBATH pelIaeMble 3aauu
cXeMaMmu, TuarpaMmmamMu, HHOU rpadukoi U uX KOMOUHAIIMSIMU;

OLICHMBATh HAAEKHOCTh MH(OPMALMU MO KPUTEPUSIM, MPEATIOKEHHBIM YUUTEIEM WIIH
c(hOpMyYITUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBUSA:

BOCIIPUHUMATh U (HOPMYIUPOBATH CYKACHHS B COOTBETCTBUHU C YCIOBUSMH U LIEIISIMU
OOlIeHMsI, SCHO, TOYHO, TPaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHHUS] B YCTHBIX U
[NMCBMEHHBIX TEKCTax, JaBaTh MOSICHEHUS 10 XOAY PELICHUs 3a1a4d, KOMMEHTUPOBATH
IIOJIy4YE€HHBIN pe3yJIbTaT;



e B X0JI¢ OOCYXXJEHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCY>KIaeMOW TEMBbI, TPOOIEMBI,
pelaeMoil 3a1a4M, BbICKa3bIBaTh UJEH, HAIIEJIEHHBIE HA MTOMCK PELIEHUs, COIIOCTABIIATh
CBOM CYKJEHUS C CYKIACHUSIMU JPYTUX YYaCTHUKOB AMAJIOra, OOHAPYKUBATh pa3inyue u
CXOACTBO TMO3ULIMNA, B KOPpPEKTHOH (opme GopMyIupoBaTh pa3HOINIACUs, CBOHU
BO3PAXKEHUS;

e IIPEACTaBIATH PE3YIbTAThl PELICHUS 3aJaud, HKCIEPUMEHTa, UCCIEJOBAHUs, MPOEKTAa,
CaMOCTOSITENIbHO BbIOMpaTh (hOpMAT BBICTYIUICHUS C YYETOM 3a7ady IMPE3eHTAlUu U
0COOEHHOCTEN ayuTOpUH;

e TIOHMMATh M UCIOJIH30BATh MPEUMYIIECTBA KOMAHTHOW U UHIMBUYyaTbHOM pabOTHI MPH
pelIeHnr y4eOHbIX MaTeMaTHUECKHX 3a]1a4;

e IIPUHMMATH II€JIb COBMECTHOM AEATEIBbHOCTH, IJIAHUPOBATh OPraHU3aLUI0 COBMECTHOU
paboThl, pacpeaensaTh BUAbl padoT, TOroBapuBaThCs, 0OCYKAATh IPOLECC U PE3yNbTaT
paboThl, 000011aTh MHEHHUSI HECKOJIBKUX JTIO/ICH;

e y4YacTBOBATh B IPYMIOBBIX (hopMax paboThI (00CYKIEHHs, OOMEH MHEHHUSIMH, MO3TOBBIC
IITYPMBI U JPYTUE), BBIIOIHATH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOU JIEHCTBUS
C IpYT'MMHM 4JIEHaMHU KOMaH/Ibl, OLIEHUBATh Kau€CTBO CBOETO BKJIaJ1a B OOLIUI MPOIYKT I10
KpUTEPUSM, CHOPMYJIUPOBAHHBIM YUACTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

e CAMOCTOSITENIBHO COCTABJATh IUIAH, AJITOPUTM pEUIeHUs 3aJayd (WM €ro 4acth),
BbIOMpaTh CHOCOO peHieHuss C Y4YETOM MMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTHPOBaTh U KOPPEKTHUPOBATH BAPUAHTHI PELICHUN C YUYETOM
HOBOI MH(OpPMALIUH.

CaMOKOHTPOJIb, SMOIMOHAJILHBIN HHTEJJIEKT:

e BIAJETHh CIIOCOOAMHU CAMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca W pe3ybTaTa perieHus
MaTeMaTHUYECKOM 3aJ1auH;

e IPEABUIETH TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PELICHUM 33J1a4H, BHOCHUTH
KOPPEKTUBBI B AESATEIIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, HAWJIEHHBIX OIIMOOK,
BBISIBJIEHHBIX TPYJIHOCTEH;

e OLEHMBATH COOTBETCTBUE pe3yibTaTa AEATEIBHOCTH MOCTABICHHOW LIENHM U YCIOBHSM,
OOBSCHATH MPUUYUHBI TOCTHKEHUS UM HEAOCTHXKEHHUS 11eJT, HaXOAUTh OLUINOKY, 1aBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

K xoHmy oOyuenuss B 7 KJjacce 0OydarolUuics MOJMYYUT CIEAYIOLIUME MPEAMETHBIC
pEe3yJIbTaTHhI:

Pacrio3naBaTh H3y4YeHHbIE T€OMETpPUUYECKHE (UTYpBI, OMNpeneisiTh UX B3aUMHOE
pacrnoliokeHue, M300pakaTb reoOMEeTpUyYecKre (Urypbl, BBIMOJIHATH YEPTEKU MO YCIOBHUIO
3amaun. M3MepsaTh JMHENWHBbIE U YIJIOBBIE BEIMYMHBI. Pemarh 3aJauyM Ha BBIYMCIIEHUE [JIMH
OTPE3KOB U BEJIUYMH YIJIOB.



Jlenate TpyOyI0 OLIEHKY JMHEWHBIX U YTJIOBBIX BEJIWYMH MPEAMETOB B PEANbHOM >KU3HH,
pa3MepoB MPUPOAHBIX O0BEKTOB. Pa3nuuare pazMepbl 3TUX 00BEKTOB 0 MOPSIKY BETUUUHBI.

CTpouThb yepTekKU K TEOMETPUYECKUM 33/1a4aM.

Ilonp30BaTbCAd INpHU3HAKaMU PABEHCTBA TPEYTOJIBHUKOB, MCIOJIB30BATh NPU3HAKU U
CBOMCTBA paBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEMICHUH 33a4.

[IpoBOOUTH JTOTHUECKUE PACCYKIECHUS C UCIIOIB30BAHUEM I'€OMETPUUECKUX TEOPEM.

[Tonp30BaThCAd NpPU3HAKAMHM PABEHCTBA MPSIMOYTOJBbHBIX TPEYTrOJBHUKOB, CBOWCTBOM
MEINaHbl, IPOBEAEHHOM K THUIIOTEHY3€ IMPSMOYIOJBHOTO TPEYrOJbHUKA, B PEUICHUU
r€OMETPUYECKHX 3a/1a4.

OmnpenensaTh MapavieIbHOCTh MPSIMBIX C TOMOIIBIO YTJIOB, KOTOpPbIE 00pa3yeT ¢ HUMH
cekymasd. Onpenensite NapaieIbHOCTh MPSAMBIX C IOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOUEK
OZHOU MPSIMOM JI0 TOYEK APYTOM MPSIMOU.

Pemats 3a1aun Ha kieT4aToi Oymare.

[IpoBOANTHL BBIYMCICHUS W HAXOJUTh YHUCIOBbIE W OYKBEHHbIE 3HAUYECHHUS YTIJIOB B
FEOMETPUYECKUX  3aJadyaX C  MUCIOJb30BAHMEM CYMMBl  YIVIOB  TPEYIOJIBHUKOB U
MHOTOYT'OJIbHUKOB, CBOMCTB YIJVIOB, 00Opa30BaHHBIX IpPHU IEPECEUECHUU JBYX MapaljiesIbHbIX
IIPSAMBIX CEKyllen. Pemars npakTuyecKue 3a1a4n Ha HaX0XKACHUE YIIIOB.

BrageTs NOHATHEM T€OMETPUUECKOT0 MECTA TOUYEK. Y METh ONPEAEsATh OUCCEKTPUCY yTiia
Y CEpEIVHHBIN NIEPIICHINKYJIAP K OTPE3KY KAK TEOMETPUIECKUE MECTA TOUYEK.

@opMyIMpOBaTh OINPENEICHUS OKPYKHOCTH U KpPyra, XOpAbl U AUaMeTpa OKPYKHOCTH,
[10JIb30BAThCS UX CBOMCTBAMU. Y METh IIPUMEHATH 3TU CBOMCTBA IIPU PELICHUH 3a4a4.

Brnaners mOHATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOAUTH €€
ueHtp. Ilomp3oBarbes pakTamMu 0 TOM, YTO OUCCEKTPUCHI YTIIOB TPEYTOJbHUKA IEPECEKAIOTCS B
OIHOW TOYKE, U O TOM, YTO CEPEAVHHBIE MEPIECHIUKYJSIPBI K CTOPOHAM TPEYTrOJIbHUKA
MIEPECEKAIOTCS B OJTHOU TOUKE.

Brnaners mnoHATHMEM KacaTeIbHOW K  OKPY)KHOCTH, IIOJIb30BATbCA TEOPEMOU O
MIEPIICHIUKYJIIPHOCTH KacaTeJIbHOW U pajuyca, IPOBEAEHHOTO K TOYKE KaCaHHUS.

[lonp30BaTbCd MPOCTEHIIMMHU TE€OMETPUYECKHMMH HEPABEHCTBAMH, IOHUMATh UX
MMPAKTUYECKUN CMBICIL.

IIpoBOAUTE OCHOBHBIE T€OMETPUYECKUAE IIOCTPOECHHUS C IIOMOIIBIO IUPKYJIS U JIMHEUKH.

K kxoHuy oOyueHuss B 8 kiacce oOydaromuiics MOJYYUT CIEAYIOIIME IPEAMETHBIC
pEe3yJbTaTHI:

Pacnio3HaBaTh OCHOBHBIE BBl YETBHIPEXYTOJBHUKOB, MUX JJIEMEHTHI, MOJIB30BATHCSI HX
CBOMCTBAaMHU IIpU PELICHUN F€OMETPUYECKUX 3a4ad.

[IpuMeHsTh CBOMCTBA TOYKM IEPECEUEHHUs] MEIuaH TpeyrojbHHKa (LEHTpa Macc) B
peleHny 3aaa4.

Brnaners noHsiTHEM CpeAHEN JIMHUU TPEYTOJIbHUKA U TPAIlCLMH, IPUMEHATh UX CBOMCTBA
IIpU pelIeHUU reoMmerpuyeckux 3anad. Ilomp3oBarbcsa Teopemont daneca u TeopeMou O
IIPONIOPLIMOHAIIBHBIX OTPE3KAX, IPUMEHSATD UX JJIsSI PEIICHUS IPAKTUYECKUX 3a1a4.

[TpuMeHsTh MPU3HAKU MTO100MSI TPEYTOJIbHUKOB B PELICHIUH T€OMETPUUECKHX 3aj1au.



[Tonp3oBaThess Teopemoit [lumdaropa s pemeHuss reoOMETPUYECKHX M MPAKTUYECKHUX
3aaa4. CTpOUTh MaTEMaTUYECKYIO MOJENb B MPAKTUYECKUX 33/1a4ax, CAaMOCTOSATENIbHO JIENIATh
4epTEX U HAXOUTh COOTBETCTBYIOLIUE JIJTUHBI.

Bnagete noHsTHSAMH CHHYCa, KOCHMHYCa W TAaHT€HCA OCTPOrO yIiia NPSMOYTOJIBHOIO
TpeyronbHuKa. [10J1630BaThCS 3TUMH NOHATHUSIMH JIJI PELUICHUS MPAKTUYECKUX 3a]1a4.

Boluucnsate  (pa3iuyHbIMM - cloco0amMu) — IUIOHIa[b  TPEYroJdbHUKA U IUIOIIAJU
MHOTOYTOJIbHBIX  (uryp (Monb3ysich, TJA€ HEOOXOAUMO, KalbKyjlsTopoM). IlpumeHsTH
MOJyYEHHbIC YMEHUS B TPAKTUUECKUX 3a7avax.

Bnagerp NOHATHSMM BIMCAHHOTO W IEHTPAJIBHOTO YIJa, HCIIOJIb30BaTh TEOPEMBI O
BIMCAHHBIX YIJIaX, YIiaX MEXIy XopAaMu (CEKyIIMMH) U YIiie MEXKIy KacaTelbHOW U XOpAou
IIPU PELICHUU TEOMETPUUECKUX 3a]1ay.

Brnaners NOHSATHEM ONMMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHATHh CBOMCTBA OMUCAHHOTO
YETBIPEXYTOJbHUKA IPU PENICHHUH 33/1a4.

[IprMeHITh MOJYyYEHHBIE 3HAHUS HA MPAKTHUKE — CTPOUTh MATEMAaTHUYECKUE MOJEIH IS
3aJlay peaqbHOM KU3HU U MPOBOJIUTH COOTBETCTBYIOIINE BHIYUCICHUS C PUMEHEHUEM MO00us
U TPUTOHOMETPHUH (TI0JIb3YAChH, II€ HEOOXOIUMO, KATbKYJISITOPOM).

K xoHiy oOyuenus B 9 Kjacce oOydarolmuics TMOMYYUT CIEAYIOIIUE MPEAMETHBIC
pPEe3yJIbTaTHI:

3HaTh TPUTOHOMETpUUYECKUE (YHKIIMU OCTPHIX YII0B, HAXOAWTh C HMX MOMOIIBIO
pa3IMYHbIE  3JIEMEHTHl MPSIMOYTOJIBHOTO  TPEYroJbHUKA («PEIIEHUE MPSIMOYTOJIbHBIX
TPEYTOJIbHUKOBY»). HaxoauTh (¢ MOMOIIBI0 KAJIBKYJISATOPA) JJIMHBI U YIJIbl U1 HETAOJIWYHBIX
3HAYEHUMU.

[Tonw3oBaThes hopMysiaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUECKUM TOXKICCTBOM
JUIS HAXOKJICHUSI COOTHOIICHUN MEKYy TPUTOHOMETPUUECKUMHU BEIUUYNHAMMU.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JUIS HAXOXKACHUS PA3JIMYHBIX 3JIEMEHTOB
TPEYTOJIbHUKA («pEelICHUE TPEYTOJbHUKOBY), MPUMEHATh UX TMPH PEIICHUH T€OMETPUUYECKUX
3aaad.

Brnaners nonstusiMmu npeoOpazoBaHus M0100MsI, COOTBETCTBEHHBIX 2JIEMEHTOB MOJA00HBIX
¢uryp. [lonp30BaThCsi CBOMCTBAMU MO00MS IPOU3BOJIBHBIX (PUTYP, YMETh BRIUUCIATD JUIMHBI U
HAXOJIUTh YIJIbl Y MOM00HBIX (uryp. [IlpuMeHsTh cBOMCTBA 1MOA00US B MPAKTUUECKHUX 3aadax.
YMeTh NPUBOAUTH MPUMEPHI MOJOOHBIX (GUTYP B OKPYKAIOIIEM MHUPE.

[Tonmp30oBaThCS TEOpEMaMHM O MPOU3BEACHUM OTPE3KOB XOPJ, O MPOU3BEICHUU OTPE3KOB
CEKYIIMX, O KBaJApaTe KacaTeIbHOM.

[Tonp3oBaThCs BEKTOpaMU, TOHMMATh HMX TEOMETPUYECKUN H (PU3NYECKUN CMBICI,
MPUMEHSATh WX B PEIICHUH TEOMETPUYECKMX W (U3MYECKUX 3anad. [IpuMeHsTh ckaiasipHOe
MPOM3BEICHUE BEKTOPOB I HAXO0XKACHUS IJIUH U YTJIOB.

[Tonp30BaThCS METOAOM KOOPAWMHAT Ha IUIOCKOCTH, MPUMEHSTH €ro B PEHICHUU
F€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Bnagers moHATHAMU NPAaBUIBHOIO MHOTOYTOJIBHUKA, JJIMHBI OKPY>KHOCTH, JJIMHBI TyTH
OKPYKHOCTH W PAJMaHHOW MEpbI yIJIAd, YMETh BBIUYHUCIATH IUIOLIAAL KPyra M €ro 4acTeu.
[TpumeHsTh NOTy4YEeHHbIE YMEHUS B TPAKTUYECKUX 3a7avax.



Haxomuts ocu (MM LEHTPHI) CUMMETPUH (UTYp, TIPUMEHATh JIBUXKEHUS IJIOCKOCTH B
IPOCTENIINX CITydasX.

[IpuMeHsTh NOTyYEHHBIE 3HAHUS HA MPAKTHUKE — CTPOUTh MAaTEMATHUYECKHE MOJENU JUIs
3a]1a4 peasibHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS C TPUMEHEHUEM 01001
Y TPUTOHOMETPUYECKHUX (DYHKLHMH (ITONIB3YSCh, I1I€ HEOOXOAUMO, KAJIbKYJISTOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

5 KIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ni/m HaumeHoBaHue pa3/ie/ioB U TeM NPOrPaMMbI KouTposibhpie  [IpakTHueckme (undpossie)
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
. bubnmoreka [JOK
1 Harypanbnblie uncna. JIeHCTBUS ¢ HATypaJbHBIMU YHCIIAMH 43 3 https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
2 Harmnsimaast reometpus. JIMHUK HA MIIOCKOCTH 12 1 2 https://m.edsoo.ru/7f4131ce
bubmuorexa [JOK
3 OBkIkHOBEHHEIC APOOH 48 4 https://m.edsoo.ru/7f4131ce
bubmuorexa [JOK
4 Harnsignas reometrpusi. MHOTOYTrOJIbHUKH 10 1 1 httos://m.edsoo.ru/7fA131ce
bu6nmoreka [JOK
> flecatiitie ApoGH 38 3 https://m.edsoo.ru/7f4131ce
bu6nmoreka [JOK
H .T 1 1
6 arnsigHas reometpus. Tena u urypsl B mpocTpaHcTBe 9 https://m.edsoo.ru/7f4131ce
bu6mmorexa [IOK
7 IT 1 1
OBTOpeHie  obobuerie 0 https://m.edsoo.ru/7f4131ce
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 14 4
6 KIIACC
KosnnuyectBo 4yacos DJIEeKTPOHHBIE
OBBbIE
Ne n/mm HaumenoBanue pa3jie/ioB U TeM NPOrPaMMbl Kontpoabusie  IIpakTuueckue (pposie)
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
bubmuorexa [JOK
1 Hatypanbibie amcia 30 2 https://m.edso0.ru/7f414736
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2 Harnsannas reomerpus. [Ipsmblie Ha IIOCKOCTH 7 1 Etptlssﬂ ,P,I;?:;;g :3/I§f414736
3 JIpo6n 32 3 1 ngs?ﬁr%?:;az)gr(j/l;MlMSB
4 Harnsanas reomerpusi. CummeTpust 6 1 1 ngj /I;I;?:;ig S/I;f414736
5 Bipaxenus ¢ Gyksamu 6 2 ngﬁﬁfﬁgﬁﬁmuma
6 Harnsnnas reomerpusi. @Urypsl Ha III0CKOCTH 14 1 1 ]stlff: ;I;?:;;E 8/1;f414736
7 [TonoxuTenbHble U OTPULIATENIbHBIC YHCIIA 40 2 ngg;ﬂ?fj;aog :3/1;f414736
8 [IpefcTaBEH e TAHHEIX 6 1 1 Etlffsj?;;fciigrou/ifﬂﬂ%
9 Harnsannas reomerpusi. @urypsl B IpOCTPAHCTBE 9 1 1 nggﬁfﬁg rou/1§f414736
10 [ToBTOpeHNE, 060OIIEHNE, CHCTEMATH3AIIHS 20 1 ng; ,P,I;?:;(;g rou/1§f414736

OBIIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 170 15 5

7 KIIACC (aareopa)
KosnuecTBo yacoB DJIeKTPOHHbIE
Ne ni/m HaumeHoBaHue pa3/iesioB U TeM NPOTrPaMMbI Beero KonrTpoabubie IIpakTuueckue f)légg?o(:fab;:.l)mnme
padoThI padoThI pecypes

1 UYucna u Berunciienus. PalmonanbHble ynciia 25 1 Egg?;;?:;;gﬁﬁmwbgo
2 Anrebpanyeckue BhIpaXeHUs 27 5 Eg&ﬂﬁ;ﬁ;g 8/5f415b90
3 YpaBHEHHUS U HEPABEHCTBA 20 2 Eﬁ?ﬁﬁ:ﬁggﬁmsmo
4 Koopaunats! u rpaduku. OyHximm 24 - E&?ﬁﬁ:ﬁgg}?mmb%
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bubnunoreka LIOK
S [osropenme i 0bodmenne 6 1 https://m.edsoo.ru/7f415b90
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10 0
8 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
(uudpossbre)
Ne n/m HaumeHnoBaHue pa3aesioB H TeM NPOrPpaMMbl Beero KOﬁHTpOJ‘IbHLIe HpﬁaKanecKHe 0Bpa3oBaTEbHbIE
padoThbI padoThI pecypesi
bubnunoreka LIOK
1 Uwucna u Beruucinenus. KBagpaTHsie KOpHU 15 2 https://m.edsoo.ru/7f417af8
bubnuoreka [{OK
2 Yucia u BeraucieHust. CTENEHD C IIeIbIM II0Ka3aTeIeM 7 1 https://m.edsoo.ru/7f417af8
N bubnunoreka LIOK
3 Anrebpandeckue BeipakeHus. KBajpaTHbIi TpéXUiieH 5 1 https://m.edsoo.ru/7f417af8
bubnunoreka LIOK
4 Anrebpanyeckue BelpakeHHs. Anredpanyeckas Apoob 15 1 hitps://m.edsoo.ru/7f417af8
bu6nmorexa LIOK
5 VYpaBHeHUs U HepaBeHCTBA. KBaspaTHble ypaBHEHUS 15 1 https://m.edsoo.ru/7f417af8
. bubmmoteka IIOK
6 VYpaBHeHus u HepaBeHCTBAa. CHCTEMBI ypaBHEHUN 13 1 hitps://m.edsoo.ru/7f417af8
bubnmorexa LIOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
8 DyHKIMH. OCHOBHEIE OHATHA 5 https://m.edsoo.ru/7f417af8
but6mmorexa [IOK
9 OyHKIHH. THCTOBHE (YHKIHH 9 1 https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
10 Tosropenme i 0bodmenue 6 . https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10 0
9 KIIACC
KoumnuecTBo yacos DJIEKTPOHHbBIE
Nenn/m | HaumeHoBaHMe pa3esioB H TeM NPOTrPaMMBbI B Konrpoubusie IIpakTuueckue (undposbie)
cero paboThI paboThI oOpa3oBaTe/IbHbIE
pecypcbl



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f417af8
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1 Yucna u Beruncienus. JleHcTBUTENbHBIC YHCa 9 bubmmorexa LJOK
) https://m.eds00.ru/7f419d08
N . bubnunoreka LIOK
2 YpaBHEHHs M HEpABEHCTBA. Y paBHEHHS C OJTHOM TIEPEMEHHOM 14 1 https://m.eds00.ru/7f419d08
. bu6nmoreka [IOK
3 VYpaBHeHus u HepaBeHCTBAa. CHCTEMBI YpaBHEHUN 14 1 https://m.eds00.ru/7f419d08
bubnunorexa LIOK
4 YpaBHeHus 1 HepaBeHCTBa. HepaBeHCcTBa 16 1 https://m.eds00.ru/7f419d08
bubnunoreka LIOK
> PyHiiH 16 . https://m.edso00.ru/7f419d08
bubmuoreka [IOK
6 YHucnoBble NOCIEA0BATEIBHOCTH 15 1 https://m.edsoo.ru/7f419d08
. bubnunoreka LIOK
7 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIM 3HAHUH 18 1 https://m.eds0o.ru/7f419d08
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
7 KJIACC (reomeTtpusi)
KoumnuectBo yacos DJIeKTPOHHbIE
OBBbIC
Nen/m | HaummeHoBaHMe pa3esioB U TeM MPOrpaMMbl Kontpoabubie IlpakTuueckue (mposnie)
Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
1 [Tpocreiime reomerpuyeckue GUrypsl 1 UX CBOMCTBA. 14 bu6muoreka [JOK
N3mepeHne reoMeTpUIeCKUX BEITUYNH https://m.edsoo.ru/7f415e2e
but6mmoreka [IOK
2 Tpeyropkir 22 L https://m.edsoo.ru/7f415e2e
3 [TapannenpHbIe IPsIMBIE, CYMMa YTJI0B TPEYTOJIbHUKA 14 1 bubmorexa [TOK
P P e 4 peyr https://m.edsoo.ru/7f415e2e
bubnunorexa LIOK
4 OxpyHOCTb U Kpyr. ['eoMeTprueckne NoCTpOCHHUS 14 1 https://m.edsoo.ru/7f4 1562
. bubmuorexa [{OK
S TosTopenne, 060dmenue snanmi 4 1 https://m.edsoo.ru/7f415e2e
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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8 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
OBbIE
Nenm/m = HamMeHoBaHMe pa3/iesiOB U TeM MPOrpaMMbl Kourpoasnbie IIpakTnueckue (uitpposnic)
Bcero o0pa3oBaTte/ibHbIE
padoTshI padoThI
pecypcsbl
, bubnuorexa [{OK
1 4 12 1
CTRIPEXYTOILHIH https://m.edsoo.ru/7f417e18
5 Teopema Paneca u TeopeMa 0 NPONOPIUOHATIBHBIX OTPE3KaX, 15 1 bubnnoreka [JOK
0I00HBIE TPEYTOJILHUKH https://m.edsoo.ru/7f417e18
3 [Tnomane. Haxoxaenue miomanei TpeyroJbHUKOB U 14 1 bu6nmorexa LIOK
MHOTOYTOJBHBIX (puryp. Ilnomann nogo6HsIX huryp https://m.edsoo.ru/7f417e18
bubnuoreka [IOK
4 T II 10 1
eopema [Iudaropa u Hauana TPUrOHOMETPHUH httos://m.edsoo.ru/7f417e18
VYTIbl B OKpY>KHOCTU. BrivicanHbI€ U ONKMCaHHBIE
5 yeThlpexyroyibHUKU. KacarenbHble kK okpykHOCTH. Kacanue 13 1 bubmorexa HOK
pexyT . ’ Py ’ https://m.edsoo.ru/7f417e18
OKPY>KHOCTEMN
. bubmuoreka [IOK
0 HosTopenne, oboduierne sHanmit 4 1 https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
9 KJIACC
KonuyecTBo yacos DJIEeKTPOHHBIE
OBbIE
Ne ni/m HaumeHoBaHue pa3aejioB U TeM MPOrPaMMbl Kontpoabubie IIpakTnyeckue (muponere)
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 Tpuronometpus. Teopembl KOCUHYCOB U CUHYCOB. Pernienue 16 1 bubmuoreka [IOK
TPEyroJbHUKOB https://m.edsoo.ru/7f41al2c
5 [IpeoOpazoBanue moao6usi. MeTpuyeckue COOTHOIIECHUS B 10 1 bubnnorexka [HOK

OKPY>KHOCTH

https://m.edsoo.ru/7f41al2c



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
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3 Bexropet 12 1 ngs?;;?:;zgr(jﬁmmﬂc
4 JlexapToBbI KOOPIMHATHI HA TUIOCKOCTH 9 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41al2c
5 [IpaBuiIbHBIE MHOTOYTOJIBHUKH. [[111HA OKPYKHOCTH U 8 bubnuoreka [IOK
oAb Kpyra. Beraucienue miomanen https://m.edsoo.ru/7f41al2c
bubnnoreka [JOK
0 JBIKCHHS LIOCKOCTH 0 https://m.edsogru/7f41a12c
7 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3aIUs 3HAHUI 7 2 ngsH;;T:;igrou}i £41a10c
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
INOYPOYHOE IIVNIAHUPOBAHHE
5 KIIACC
KoanuectBo yacos
Ne ni/m Tema ypoka Beero KoHTpoJbHbIE IIpakTHYeckue
padoThI padoThI
[IpencraBienue uncnoBoit HHGOPMAITUU B TAOJIUIIAX
Hudpse! u yncna
Otpesok u ero mivHa. Jlomanas. MuoroyroipHUK. [IpakTrueckas paboTa mmo reme
3 "TTocTpoeHue MpsIMOYTOIHHHUKA C 33/IaHHBIMHI CTOPOHAMH HA HEJTMHOBAaHHOM 3 1
Oymare"
4 [TnockocTsh, mpsmast, Tyd, yro 2
5 [IIkanel 1 KOOpAUMHATHAS MpsIMast 3
6 CpaBHEHUE HATYPATBHBIX YHACEI 2
7 [IpencraBnenne 4ncia0BOM HHPOPMAIIUY B CTOJIIOUATHIX JUArpaMMax 2
8 Kontponbnas padora Nel. Harypanbabie uncna u Hynb. [1Ikamb 1 1
9 JetictBue cnoxxenns. CBOMCTBA CI0KCHUS 3
10 JetictBue BerunTaHus. CBONCTBA BEIYMTAHUS 3



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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11 Kontponbnas padora No2. CiokeHre U BBIYUTaHUE HATYpPaTbHBIX YUCEI 1
12 UucnoBble 1 OyKBEHHBIE BBIPAKCHUS 4
13 YpaBHeHus 3
14 KontponbHnas padora Ne3. CrokeHre 1 BBIYUTaHUE HATYPaJIbHBIX YHCET 1
15 etictBue ymHoxeHHs. CBOHWCTBA YMHOKCHHS 3
16 JetictBue nenenus. CBOKCTBA JICICHUS 4
17 JleneHnue ¢ octraTkoM 3
18 KonTtponbHast padora Ne 4. YMHOKEHUE U JAeTICHHE HATYPAIbHBIX YHCEI 1
19 VYnpoieHue BeIpakeHUH 4
20 [Topsiiok 1eCTBUI B BEIYUCICHUSAX 3
21 CreneHb ¢ HaTypaJbHBIM [10KA3aTEIEM 2
22 Jlenutenu u KpaTHbIS 2
23 CBoiicTBa M IPU3HAKHU ICTHUMOCTH 2
24 KonrtponsHas pabora NeS. YMHOKEHHUE U JieNIeHHE HAaTypalbHbBIX YHCEI 1
25 DopmyIsl 2
26 [Tnomans. @opMyia miaomaaM NPIMOYTroJIbHUKA 2
27 EnuHuiber nsMepeHus miomaaen 2
28 [TpsamoyronbHbIi napamuienenunen. [Ipaktudeckas padbora "Pa3Beprka kyda" 1
29 O06BEMBI. O0BEM TPSMOYTOJIBHOTO MapasuiesenuIea 3
30 KonTtpomnsHas padota Ne6. [Tnomaan u 00bEMBI 1
31 OKpy’KHOCTb, KpYT, IIap, LIUIUHAP 1
39 OKpyXHOCTb, KpYT, I1ap, nuuHAp. [Ipaktrueckas padota "[locTpoenue y3zopa u3 1
OKpy>KHOCTER"
33 Jonu u npo6u. M3o0paxkenue qpodeit Ha KOOPAWHATHOM MPsIMOI 4
34 CpaBHenue apo0eit 3
35 [IpaBunbHBIE U HEMPABUIBHBIE APOOH 2
36 Kontponbasie pabota Ne7. OOBIKHOBEHHBIE 1pOoOH 1
37 CrnoxeHue 1 BbIYMTaHHE APOOEH ¢ OMMHAKOBBIMH 3HAMEHATEIISIMU 3
38 Jlenenune HaTYpaIbHBIX YUCENT U IPOOH 2
39 CMerIanHbIe Yncia 2




40

CrnokeHne U BEIYUTAaHNE CMEIIaHHBIX YHCEN

2
41 KonTtponbHnast padora Ne§. OObIKHOBEHHBIE Apo0OH 1 1
42 OCHOBHOE CBOMCTBO ApOoOH 1
43 Coxkparienue apobeit 2
44 [IpuBenenue apodeit Kk 001eMy 3HaMEHATEIIO 3
45 CpaBHeHUe, CI0KEHUE U BBIUUTAHUE APOOEH ¢ pa3HbIMU 3HAMEHATEISIMU S)
46 Kontponbnas pabora Ne9. OObIKHOBEHHBIC POOH 1 1
47 YMHOXeHue apodeit 2
48 Haxoxienue 4actu 1enoro 4
49 Henenue npobeii 2
50 HaxoxneHnue 1enoro 1o ero 4actu 4
51 Kontponbnas padora Nel0. OObIkHOBEHHBIE ApOoOU 1 1
52 Jecsitmanas 3anuck apooei 2
53 CpaBHeHUE IeCATUYHBIX IpoOeit 3
54 CroxeHue ¥ BEIUUTAHUE JECATUYHBIX Tpo0ei 5
55 Oxkpyrnenue yucen. [Ipukuaka 2
56 KontponbHas padota Nell. [lecsatuunbie npodu 1 1
57 YMHOXeHHE 1eCATUUHON ApoOU Ha HATYpalbHOE YUCIIO 3
58 Henenue necaTuuHON ApoOH HA HATYPAIBHOE YUCIIO 5
59 YMHOKEHHE Ha IECATUIHYIO APOOb 5
60 Jlenenure Ha IECATUIHYIO APOOb 7
61 KonTtponbHas padora Nel2. Jlecsituunsie 1podu 1 1
62 Kanpkynsrop 3
63 Bunet yrnos. Uepréxublit TpeyronbHuk. [Ipaktudeckas padora "[loctpoenue 4
yrJjoB"
64 N3mepenue yrinos. Tpancoptup 3
65 Kontponbnas padora Nel3. MHCTpyMEHTBI 7151 BBIYUCICHUN U U3MEPEHHM 1 1
66 HroroBoe moBTOpEHNE Kypca MaTeMaTHUKH 5 Ki1acca 10
67 Hrorosast koHTpoabHas padora Ne 14 1 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 14




6 KIIACC

KoanyecTBo 4acoB

Ne Tema ypoka KonTposbHbie IIpakTHYeckue
n/n Bcero
padoThI padoThI
1 [ToBTOpEeHHME Kypca MaTeMaTuKHy 5 Kjiacca 3
2 Cpennee apudpMeTHIECKOE 3
3 [IpouieHTsI 3
4 [IpencraBnenue 4nciaoBoi nHpOpMALMK B KPYTOBBIX IHarpaMMax 3
5 Bunbl TpeyronsHUKOB 3
6 [TonsiTe MHOXKECTBA 2
7 Konrpoabnas padora Nel. Beiuncnenus u usmepeHus 1 1
8 Paznoxxenne ynciaa Ha MPOCThIE MHOKUTEIN 2
9 HauGonpmmii oO6mmii neaurens. BzauMHO pocThie yncia 3
10 Haumensiee o611ee KpaTHOE HATYPaTbHBIX YHCET 4
11 KonTposbnasi pabora Ne2. JlelicTBHs cO CMEIIaHHBIMU YHCIIaMU 1 1
12 [IpuBenenue apodeii kK HaMMEHbIIEMY O0IIEMY 3HaMEHATEIt0 4
13 CpaBHeHue, CJI0KEHHE U BbIUNTaHUE OOBIKHOBEHHBIX Apo0eit 6
14 KonTtpoabHnas padora Ne3. JleiicTBHsI cO CMEIIaHHBIMH YUCIIaMU 1 1
15 JlelicTBuE CI0XKEHUS U BBIYMTAHUS CMEIIaHHBIX YUCET 7
16 Wrorosslii ypok o Marepuany 1
17 Konrtpoabnas padora Ned4. JleiicTBHsI cO CMEIIAHHBIMY YU CIIaMU 1 1
18 JleiicTBrE YMHOXKEHUS CMEILIAHHBIX YHCET 4
19 Haxosxaerne apobu OT yucia 4
20 [Ipumenenue pacnpenenuTeNTbHOT0 CBOWCTBA YMHOKEHUS 5
21 KonTtpoubnas padora NeS. /leficTBHs CO CMEIIaHHBIMU YU CIIAMH 1 1
22 [elicTBre neneHust CMEIIaHHBIX YUCE 5}
23 Haxosxnenue uucnia mo ero apoou 4
24 JpoOHBbIe BBIpasKeHUS 3
25 Konrpoabnas padora Ne6. /leficTBrsi O CMeIaHHBIMU YHCIIAMH 1 1




26 OTtHoueHus 5
27 [Iponopuun 2
28 [Ipsimast 1 0OpaTHas MPONOPIUOHATBHBIC 3aBUCUMOCTH 3
29 Konrtpoabnas padora Ne7. OTHOILIEHUS U IPONOPLIMU 1
30 Macrad 2
31 Cummerpus. [Ipaktuueckas padora "OceBast M IeHTpaibHas CUMMETpUN" 2
32 JnuHa okpyxHOCTH U 1tomans kpyra. llap. ITpaktuueckue padotsl "OTHOIIEHNE 3
JUTMHBI OKPYKHOCTH K ee quametrpy", "[lnomans kpyra"
33 KonrposbHnas padora Ne8. OTHOUIEHUS U TPONIOPLIUU 1
34 [TonoxuTenpHBIC U OTPUIATEILHBIC YUCIIA 3
35 [IpoTrBOMONOXKHBIE YUCITA 2
36 Monynb gyucna 2
37 CpaBHeHUE MOJOKUTEIBHBIX U OTPUIATEIBHBIX YHCE 3
38 N3menenne BeTManH 2
39 KonTpoubsHnas padora Ne9. JlelicTBHs ¢ pallHOHAIIBHBIMU YHCIAMU 1
40 CrosxeHue TIOJIOKUTEIIBHBIX U OTPUIATEILHBIX YHCEN C TTOMOIIBI0 KOOPAMHATHOM 9
psIMOI
41 CroxxeHue OTpUIaTEIbHBIX YUCEI 2
42 CrnoxxeHue 4yncesl ¢ pa3HbIMU 3HaKaMu 3
43 JleiicTBYC BRIYUTAHUS 3
44 KonTtpoabnas padora Nel(. JlelicTBus ¢ paliliOHaJIbHBIMH YUCIIaMU 1
45 JeiicTBre yMHOXKEHUs 3
46 JeticTBue neneHust 3
47 PanmoHasbHBIE YnCIIa 2
48 CBolicTBa AEUCTBUH C pallMOHAIILHBIMM YU CIIaMU 2
49 KonTtpoubnas padora Nell. JleiicTBusA ¢ paluOHAIIBHBIMUA YU CIaMHU 1
50 PackpeiTre ckoO0k 2
51 Koaddumuent 3
52 [Tomo6HbBIE criaraemblie 2
53 Konrposbnas padora Nel2. Pemenue ypaBHeHUI 1




54 Pemenue ypaBHeHuit 4
55 KontpoabsHnas padora Nel3. Peuienue ypaBHeHui 1 1
56 [TepneHauKyIsIpHBIC TTPSIMBIC 2
o7 [TapannenbHble psiMble 2
58 KoopaunatHast miockocTh 3
59 [IpencraBnenue uyncinoBoit madopmanmu Ha rpadukax. [Ipakruueckas paboTa 3 1
60 Kontposabnas padora Nel4. KooprHaTel Ha TNIOCKOCTH 1 1
61 Hrorosoe nmosropenue kypca 5—6 kinaccos. [Ipaktuueckas padora "Co3nganue 16 1
MoJieJIel MPOCTPaHCTBEHHBIX puryp"
62 HroroBasi koHTpoIbHasi paboTa NelS 1 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 15 5
7 KJIACC (anreopa)
N KoJunuecTBo yacos
u/n Tema ypoka Beero Kourpoubnbie IIpakTHyeckue
padoThI padoThI
1 ParmoHanbHbIe YnciIa 2
2 UucnoBble BbIpaKeHUS 2
3 Boipaxkenus ¢ nepeMeHHbIMU 2
4 CpaBHeHuE 3HaYEHUN BbIpaKEHUI 2
5 CBolicTBa AEHCTBUH HaJ YUCIIAMHA 2
6 ToxnaectBa. ToxkaecTBeHHbIE TPe0OPa30BaHUS BbIPAKEHUI 2
7 KonTtpoabnas pabora Nel. Beipamxenus. [IpeoOpazoBaHusi BbIpaKeHUMH 1 1
8 YpaBHEHME U €T0 KOPHU 1
9 JIuneliHOE ypaBHEHHE C OQHOU IIEPEMEHHOU 2
10 Pemienue 3agau ¢ noMoOIIbIO YPaBHEHHI 3
11 Dopmyisl 1
12 KonTpoJsbHasi paGoTa Ne2. YpaBHeHHe ¢ OTHOI MepeMeHHOM 1 1
13 YuciioBbIE IPOMEKYTKH 1
14 Yro Takoe QyHKIHS 1
15 Brruucnenue 3nauenuii GyHKuuu mo Gopmyie 1




16

I'paduk pynkuum

2
17 [IpsiMast IpONOPLUHUOHATILHOCTD U €€ rpaduk 2
18 Jluneiinas GyHkus u e€ rpaduk 3
19 3amanne GyHKIUN HECKOJILKUMH (HOpMYyIaMu 1
20 KonTpoabHasi pabora Ne3. @yHKIUN 1
21 OrnpezesieHne CTETICHH ¢ HaTypaJibHBIM TTOKa3aTelieM 1
22 VYMHOKEHUE U [eJIEHUE CTENEHEN 2
23 Bo3Benenue B cTeneHb MPOU3BEICHUS U CTCIICHH 2
24 OJIHOYJIEH U €ro CTaHJAPTHBIN BU]I 1
25 YMHOKeHHe 0/1HOUIeHOB. Bo3BeieHne ojHOwIeHa B CTENEHb 2
26 Oynkiun Y = X2 u Y = X3 1 ux rpadpuxu 2
27 O npoCTBIX U COCTABHBIX YUCIIAX 1
28 KontpoabHas padora Ned. CreneHb ¢ HaTypaJibHbIM IIOKa3aTeeM 1
29 MHOTO4JICH ¥ €T0 CTaHAAPTHBINA BU]T 1
30 CiioxeHue ¥ BBIYUTaHHE MHOTOUYJIEHOB 2
31 YMHOK€EHHE 0JTHOYJIEHA HA MHOTOUJIEH 3
32 Brinecenne o0Iero MHOKHUTENS 38 CKOOKH 3
33 KonTposbHas pabora NeS. MHOro4/ieHnl 1
34 YMHOKE€HNE MHOTOYIEHa HA MHOTOWIEH 2
35 PaznoxxeHre MHOTOWJIeHa HA MHOXKUTENN CIIOCOOOM TPYIITUPOBKU 3
36 JleneHue ¢ ocTaTKOM 1
37 KontpoabHas padora Ne6. MHOro4jieHbl 1
38 BosBenenne B kBajpaT U B KyO CyMMBI 1 Pa3HOCTH JIBYX BBIPaKEHHHA 2
39 PaznoxeHre Ha MHOKUTENN ¢ TOMOIIBIO (hOPMYIT KBaJIpaTa CyMMBI U KBaJIpaTa pa3HOCTH 3
40 YMHOKEHHE Pa3HOCTH JIBYX BBIPAKEHUHN HA UX CYMMY 2
41 Paznoxxenne pazHoCcTH KBaJIpaTOB HA MHOXKUTENN 2
42 PaznoxxeHre Ha MHOKUTEIN CYMMBbI U Pa3HOCTH KyOOB 1
43 KontpoabHnas padora Ne7. @opMyJibl COKPALIEHHOT0 YMHOKEHHSA 1
44 [IpeoOpazoBaHue 11€JI0T0 BRIPAKEHHUS] B MHOTOUJIEH 2
45 [TpuMeHeHne pa3InYHbIX CIIOCOOOB AJISl PAa3IOKEHHUS HA MHOKUTEIN 3
46 Bo3Benenue nByusieHa B CTENEHD 1
47 KontpoabHas padora Ne§. @opmyJibl COKPALIEHHOT0 YMHOKEHHSA 1
48 Jlunelinoe ypaBHEHHE C IBYMS TTIEPEMEHHBIMU 1




49 I'paduk muHEHHOTO YypaBHEHHUS C ABYMS MTEPEMEHHBIMU 2
50 CucreMbl TUHEHHBIX YPaBHEHUI C ABYMsI IEPEMEHHBIMU 2
51 Crioco0 moICTaHOBKHU 2
52 Crioco6 ciioxeHus 2
53 Pemenne 3a1a4 ¢ TOMOIIBIO CUCTEM YPaBHEHHI 4
54 JluHeliHbIC HEPABEHCTBA C IBYMsI IEPEMEHHBIMH U MX CHCTEMBI 1
55 KonTposbHasi padora Ne9. CucreMbl JTHHEHHBIX YPABHEHH 1 1
56 IToBTOpEHME 6
57 HToroBasi KOHTpOJILHAsI padoTa 1 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10 0

8 KUIACC

KounyecTBo yacoB

Nen/m | Tema ypoka
Bcero  Kourposbnbie IIpakTudeckue
padoTsbI padoThI

1 PannoHanbHbIe BhIpaXeHuUs 1
2 OcHoBHOE cBOMCTBO podu. CokpaiieHue apooei 2
3 CrnosxeHue ¥ BIYUTaHUE APOOel ¢ OUHAKOBBIMU 3HAMEHATEIISIMU 2
4 CrnoxeHue ¥ BRIYUTaHUE APOOEH C pa3sHBIMH 3HAMEHATEISIMU 2
5 KounrpoabsHnas padora Nel. CiioxeHne U BbIYMTAHUE PALIMOHAJIBHBIX Apo0eit 1 1
6 YMHoxeHue apooeit. Bozpenenue npodeii B cTeneHb 1
7 Jlenenue npoOeit 1
8 [IpeoOpa3oBaHue pallMOHAIBHBIX BRIPAKEHUN 2
9 GOynkuus Y = k/x u e€ rpapux 2
10 IIpencraBnenue ApoOH B BUJE CyMMBI IpoOei 1
11 KonTtpouabHas paGora Ne2. [IpousBeeHue U 4acTHOE PALMOHAJIBHBIX Apo0deii 1 1
12 JleficTBUTENBHBIE YnCTa 1
13 KBangparubie kopHH. ApudMeTHuecKuii KBapaTHbIM KOPEHb 2
14 YpaBHeHue x2= a 1
15 Haxoxxnenne npuOamkEHHBIX 3HAYCHUN KBAJPaTHOTO KOPHS 1
16 Oyukms y = Vx 1




17

KBaaparHplii KOpeHb U3 MPOU3BEICHUS U IPOOH

1
18 KBagparHblil KOPpEHb U3 CTEIICHU 1
19 KonTpouabHasi padora Ne3. ApupMeTHYecKHii KBAAPATHBI KOPeHb 1
20 BriHeceHre MHOXKMTENS 3a 3HAK KOpHs. BHECEHHe MHOXKUTES 110/] 3HAK KOPHS 2
21 [IpeobOpazoBanue BhIpaXEHUH, COIEPKAIIMX KBAAPATHBIC KOPHU 2
22 [TpeoOpa3oBanue NBOMHBIX PaTUKAIOB 1
23 Kontponbnas padota Ne4. [IpumeHeHre CBOMCTB apru(METHUECKOTO KBAIPATHOTO KOPHS 1
24 Henonuele kBaspaTHbIE ypaBHEHUS 2
25 ®dopmysa KOpHEH KBaIpaTHOTO ypaBHEHUS 2
26 Pewmenue 3amau 2
27 Teopema Buera 2
28 Konrpoabnas padora NeS. KBagpaTHoe ypaBHeHHe U er0 KOPHHU 1
29 KBanpaTHblil TpEXUJIEH U €r0 KOPHU 2
30 PaznoxeHue KBaJpaTHOrO TpEXUWIEHA HA MHOXKHUTENN 3
31 Pemenuie npoOHBIX pallMOHATIBHBIX YpaBHEHUM 3
32 Pemenue 3amau 3
33 VYpaBHeHHE ¢ IBYMsI IEPEMEHHBIMU H €ro rpaduk 2
34 HccnenoBanue cuCTeM JABYX JIMHEHHBIX YpaBHEHHH ¢ IByMsI IepeMEHHBIMU 1
35 I'padmueckuit cnocod perieHust CUICTEM ypaBHEHUN 2
36 Anrebpanueckuil crocod pereHus CUCTeM ypaBHEHUN 3
37 Pemenue 3amau 3
38 VYpaBHEHMS € TapaMETPOM 1
39 KonTtpouabnas padora Ne6. KBagpaTHblii Tpex4/ieH. YpaBHEHHs ¢ IBYMs IIePEeMEHHbIMH M HX 1

CHCTEMBbI

40 YwrcnoBble HEPABEHCTBA 1
41 CBolicTBa YHCIIOBBIX HEPABEHCTB 1
42 CrnoxeHre ¥ YMHOKEHUE YHCIIOBBIX HEPABEHCTB 2
43 [Tepeceuenne u 00bEAMHEHHE MHOKECTB 1
44 UucoBbie TPOMEKYTKH 1
45 Pemenue HepaBeHCTB ¢ OHOM EPEMEHHON 1




46 Pemenue cucteM HepaBEHCTB ¢ OHOM MMEPEMEHHON 2
47 JloKa3aTesnbCTBO HEPABEHCTB 1
48 KonTtposabHas padora Ne7. HepaBeHCTBA ¢ 0/IHOM NMepeMEeHHO# U HX CHCTEMBbI 1 1
49 @ynxkius. O6macTb onpeneneHnss 1 MHOKECTBO 3HAUeHUH (PyHKIHH 2
50 CaoiicTBa (pyHKITUN 3
51 CBoiicTBa TMHEHHON QYHKINU 3
52 CaoiictBa GyHKImit y = kix ny = V€ 4
53 [enas u apoOHas 4acTH yucia 1
o4 KonTtpoubHnas pabora Ne8. @®yHkuus u ee cBoiicTBa 1 1
55 OmnpeneneHre CTENEHH C LENbIM OTPUIIATEIbHBIM MTOKa3aTeIeM 1
56 CBOIiCTBa CTETICHU C IICJIBIM TTOKa3aTelIeM 2
57 [TonsTHE CTAaHIAPTHOTO BUAA YKCIA 1
58 Pemrenue 3anau ¢ 60IBIIMMU U MAJIBIMUA YUCTIAMH 1
59 @yHkuu Yy = X-1 1 Y = X-2 1 ux cBoicTBa 1
60 Kountpoabnas padora Ne9. CreneHs ¢ nejabIM nokasareseM u eé cBoiicTBa. CTaHaapTHBIN BU] 1 1
qucjaa
61 [ToBTOpEHHE. 5
62 Hrorosasi kKoHTpoJIbHaAsI padoTa 1 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10 0

9 KIIACC

KounyecTBo 4yacoB

Nen/m  Tema ypoka
Bcero | Konrpoabnbie IIpakTnueckue
padoThbI padoTsI

1 YHucnoBble HEPABEHCTBA 1
2 CpaBHEHME 3HAYEHUH BBIPAKEHUIN 1
3 Jloka3aTenbCcTBO HEPABEHCTB 1
4 OCHOBHbIE CBOICTBA YMCIIOBBIX HEPABEHCTB. 1
5 [IpumeHeHre OCHOBHBIX CBOMCTB YMCIIOBBIX HEPABCHCTB 1
6 CroxeHue 1 yMHOKEHUE YHCIIOBBIX HEPABEHCTB 1




7 OTpaboTKa HABBIKOB CIOKEHUS M YMHOKEHUS YUCIOBBIX HepaBeHCTB. CamMocTosTeIbHAs paboTa 1
OueHuBaHue 3HaYEHUN BBIPAXKEHUN 1
HepaBeHnctBa ¢ 0J1HOM NepeMEHHON 1

10 UYucnoBble IPOMEKYTKH 1

11 Hepasenctpa ¢ onHoi# nepemenHol YncnoBeie mpomMexxkyTku. CaMmocTosiTenbHas paboTa 1

12 HauGosnpiiee 1 HanMeHbIIIee 11e710€ 3HAaYCHHE HEPABEHCTB 1

13 3anaHus ¢ mapaMeTrpamu 1

14 OTtpaboTKa HaBBIKOB PELLIEHUSI HEPABEHCTB C OJJHOW ITEPEMEHHOMN 1

15 Cuctembl TUHEHHBIX HEPABEHCTB C OJHOW NEPEMEHHON 1

16 Pewienue cucreM HEpaBEHCTB C OJJHOM MEPEMEHHON 1

17 Pemenue 1BoIHBIX HEPABEHCTB 1

18 Pemienne HepaBEHCTB C MOJTYJIEM. 1

19 OTpaboTKa HABBIKOB PEILIEHHS CUCTEM HEPaBEHCTB C OJJHOM MEPEMEHHOM. 2

20 KonTposbnas pabora Nel. HepaBencrBa 1

21 [ToBTOpEHME M pacuiMpeHye cBeeHUI 0 QYHKIUN 1

22 Ob6nactb onpenenenus: GyHKIUU U MHOXKECTBO 3HaUCHUH QyHKIMH 1

23 CrniocoOslI 3a1anust QyHKIUH. 1

24 CaoiicTBa QyHKIIMN 1

25 HccnenoBanune QpyHKIIMM HA MOHOTOHHOCTD 1

26 I'paduku KycouHbIX QYHKIIHUI. 1

27 Kaxk noctpouts rpaduk dyukimn Y = kf(x), ecnu usBecren rpapuk pynkuun Y = f(x) 1

28 [Moctpoenue rpaduka pynkuun Y = kf(x), ecnn u3Becren rpaduk pynkuun Y = f(X) 1

29 Kak noctpouts rpaduk ¢pynkuun Y = f(X) + b, uzBecren rpapux Gpynkumn y = f(x) 1

30 OTtpaboTka HaBBIKOB MocTpoeHus rpadukoB ¢yukiwmii y = f(X) + b, u3Becten rpaduk dpyHkimm y = 1
f(x)

31 Kak noctpouts rpaduk ¢pynkuun Y = f(X + a), ecnu uzBecren rpadpuk Gpynkuuu y = f(x) 1

32 OtpaboTka HaBBIKOB 1ocTpoeHus rpadukoB ¢ynkiwmii y = f(X + a)+b, ecnu n3Becten rpaduk 1
dynxunn y = f(x)

33 KBanparuunas ¢pyHKIus. 1




34 I'paduk kBagpaTHUHON HYHKLINU. 1
35 CBoiicTBa KBagpaTUYHON (DYHKIIHH. 1
36 OTtpaboTka HaBBIKOB MOCTPOCHUS IrpadukoB kBaapaTHUHON GyHKIMH. CamocTosTeNnbHas padora. 1
37 I'paduueckoe penieHre ypaBHEHUH. 1
38 [Tpumenenne rpadMKoB KBaIpaTUIHON (PYHKIIUH MTPH PELICHUN 33aHUH C TapaMeTpaMH. 1
39 KonTposbHasi padora Ne 2. KBagparuunas pyHKIust 1
40 KBaaparHbie HEpaBEeHCTBA. 1
41 Pemenne kBagpaTHBIX HEPABEHCTB. 1
42 HaxoxxeHre MHOXeCTBa pelIeHnil HepaBeHCTBa 1
43 Meto UHTEPBAIOB 1
44 Haxoxnenne o0macti onpeaeneHns BEIpaKeHU U (QYHKIIHA 1
45 OTtpaboTKa HABBIKOB PEILIEHUS KBAJIpaTHBIX HEPABEHCTB. 1
46 CucreMsl ypaBHEHHH € IByMsI IEPEMEHHBIMU 1
47 I'paduueckuii MeTo perIeHus: CUCTEM € ABYMS IEPEMEHHBIMU 1
48 MeTo/1 TOJICTAHOBKY PELIEHUS CUCTEM C JIBYMS IIEpEMEHHBIMU 1
49 Metoa cloKeHuUs pelIeHus: CUCTEM ¢ ABYMS IIEpEMEHHBIMU 1
50 Metoa 3aMeHbl IEPEMEHHBIX PELICHUS CUCTEM C IBYMs IEPEMEHHBIMU 1
51 Pemenus cucreM ¢ 1ByMsl IEpEMEHHBIMH pa3Iu4HbIMU crioco0amu. CaMocTosiTenbHas padboTa. 1
52 Pemenue 3a1au ¢ MOMOIIBIO CUCTEM YPAaBHEHHM BTOPOM CTETICHU 1
53 OT1paboTKa HaBBIKOB } } 1
pelIeHs 3a/1a4 C MOMOIIBIO CHCTEM YpaBHEHHI BTOPOH CTETICHH.
54 Kontpoabnas padora Ne 3. KBagparubie HepaBeHcTBa. CHCTEMBbI YPaBHEHHH € AByMS 1
nepeMeHHbIMHI
55 MaremaTnueckoe MOJEINPOBaHUE 1
56 3ana4yM Ha ABM)KEHUE 1
o7 3anauu Ha paboTy 1
58 [IpouieHTHBIE pacuéTsl 1
59 Tpu OCHOBHBIE 3a/1a4 HA IPOLIEHTHI 1
60 [IpocTble U CIOMXKHBIE MPOLEHTHI 1




61 [TpubnuxEHHbIE BEIYNCICHUS 1
62 AOCOII0THAs M OTHOCUTENbHASI IOIPEIIHOCTh 1
63 OcHoBHbIE TpaBUIa KOMOWHATOPUKH 1
64 [IpaBuiio CyMMBbI U TPOU3BEACHUS 1
65 OTtpaboTKa HaBBIKOB IPUMEHEHHUS [TPaBUJI CyMMBbI U IIPOU3BEICHUS 1
66 CrnyuaiiHble JOCTOBEPHBIE U HEBO3ZMOKHbBIE COOBITHS 1
67 YacroTa v BEpOATHOCTH CIy4alfHOTO COOBITHS 1
68 Kiaccuueckoe onpenenenrne BEpOSITHOCTH 1
69 Penienne BepOATHOCTHBIX 3a]1a4. 1
70 Pemenne BepossTHOCTHBIX 3a7a4. CaMocTosiTenbHas paboTa 1
71 HauanbpHbie cBeIeHHS O CTaTUCTUKE 1
72 CriocoOBI MpeICTaBICHUS TaHHBIX 1
73 OCHOBHBIE CTAaTUCTUYECKHE XaPAKTEPUCTUKU 1
74 KonTposbHasi pabora Ne 4. JjieMeHTBI NPUKJIAJHOH MAaTEMATHKH 1
75 YucioBas mocien0BaTeIbHOCTE. AHAIUTHYECKUNI CI0C00 3aIaHus [TOCIEN0BATEILHOCTH 1
76 CrnoBecHBIN 1 peKyppeHTHBIH CIIOCOObI 3a/1aHUs MTOCIIE10BaTEIbHOCTH. 1
77 Apudmernueckas nporpeccus. Popmysa N-ro dieHa. 1
78 Pemenue 3anay Ha npumMeHeHne GopmyIbl N-To wieHa apupMeTHYECKO Mporpeccuu. 1
79 XapakTepucTUIeCcKoe CBOMCTRO. 1
80 Pemenue 3ama4 o teme: «Apudmernyeckas nporpeccusi». CamocTosTeNbHas padboTa. 1
81 ®dopmysa CyMMbI WIEHOB KOHEYHOMN apru(PMeTHYeCKOi Mporpeccuu. 1
82 Pemenue 3a1ay Ha HaXOXKACHUE CYMMBbI YJIEHOB KOHEYHOW aprU(pMETHUECKON MPOTrpeccuu 1
83 Pemenue 3amau o teme: «Apudmernyeckas nporpeccus» CamocTosiTenbHas padoTa. 1
84 I'eomerpuueckas nporpeccus. @opmyna N-ro 4jieHa. 1
85 Pemenue 3ana4 Ha mpuMeHeHne (GOpMyIIbl N-TO YieHa TeOMETPUUECKON MPOrpeccuu 1
86 Pemienue 3a1a4 Ha npuMeHeHue GOpMyIibl N-TO WieHa FTeOMETPUUECKOI POrpeCcCHu. 1
CamocrosiTenpHas padora.
87 dopmylia CyMMBbI YWIEHOB KOHEYHON F€OMETPUUYECKON IPOrPECCUU 1




Pemenue 3aga4 Ha HAXOKJIEHUE CYyMMBbI WICHOB KOHEYHOW F€OMETPUUYECKON IIPOTrPECCUH.

88 XapakTepuCTUUYECKOE CBOMCTRO.

89 CyMMma GeCKOHEYHO# reOMEeTPUYECKOM POrpeccru, y KOTopoii | q | < 1 1

90 Pemenne 3a1a4 Ha HAXOXKJICHUE CYMMbI OECKOHEYHOW T'€OMETPHUECKOM MPOTPECCHH 1

91 KonTposbHas pabora Ne 5. UncsioBble noc/ie10BaTeJIbHOCTH 1 1
92 UYucroBble U anredpanveckue BhIPayKeHHs 1

93 YpaBHeHUs(JTMHEHHbBIE, KBaJpaTHbIE, IPpOOHO-palioHaIbHbIe). CUCTeMbl ypaBHEHUN 1

94 HepaBencTBa(imHeliHbIe, KBaApaTHBIE, APOOHO-palnoHanbHbIe). CHCTEMBl HEPAaBEeHCTB 1

95 3a/1auM Ha COCTaBJIEHUE YPABHEHUM 1

96 Pemienue 3a1au mo Bcemy Kypey «Anreopa 9». 1

97 HToroBasi KOHTpOJILHAsI padoTa 1 1
98 Wrorosslii ypok 4

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0

7 KJIACC (reomertpusi)

Ne i/

Tema ypoka

TO‘IKI/I, MMpsAMBIC, OTPE3KU. HpOBeH_II/IBaHI/Ie HpHMOﬁ Ha MCCTHOCTHU

KoJmnuyecTBo 4acoB

Bcero

KonrTpoabsnbsie  IIpakTnueckue
padoThI padoThI

JIya n yron

PaBencTBO TCOMECTPHUYCCKUX (bI/Il“yp CpaBHCHI/IC OTPC3KOB U YI'JIOB

Jlnuna otpeska. Enununnel namepenus. Mi3smepurenbHble HHCTPYMEHTHI

I'panychas mepa yria. U3Mepenue yrioB Ha MECTHOCTH

CMexHbIC U BCPTUKAJIBHBIC YTJIbI

[Tepnennukynsapasie npsamele. [locTpoeHne NpsMBIX YIJIOB HA MECTHOCTH

Pemenue 3anau

O© 0N O O bk W N -

Kontponbras padota Nel. HauansHble reoMeTpHUYECKHE CBEICHUS

=
o

TpeyronsHuk. I1epBlii IpU3HAK PaBEHCTBA TPEYTOJILHUKOB

Wk R R R P NDERE NN




[Tepnenaukymsip k mpsiMoit. MeauaHbl, OMCCEKTPUCHI M BBICOTHI TpeyroiabHuKa. CBolcTBa

1 PaBHOOEAPEHHOTO TPEYTOJIbHUKA 3

12 Bropoii npu3Hak paBeHCTBa TPEYTOJIbHUKOB 2

13 Tpetuit npu3Hak paBeHCTBA TPEYTOJILHUKOB 2

14 OxpyxHocTb. [TocTpoenus nupkynaem u quHenkoil. [Ipumepsl 3a1a4 Ha IOCTpPOEHUE 3

15 Pemenue 3amau 1

16 Kontposnbnas padora No2. TpeyronbHuKH 1

17 Omnpenenenre napauienbHbIX NPsMbIX. [[pu3Haky mapamuieabHOCTH ABYX NpsAMbIX. [IpakTuueckue 4
CTIIOCOOBI OCTPOCHUS MAPAIIISIBHBIX MPSMBIX

18 006 akcroMax reoMeTpuu. AKCHOMA MapaieIbHbIX MPSIMbIX 2

19 Teopemsbr 00 yriax, 00pa3oBaHHBIX JBYMS MapaJlIebHBIMU MPSMBIMU M CEKYIIEH. YTIIBI C 5
COOTBETCTBEHHO MMapaJUICIbHBIMU HIIH MIEPIIEHANKYISPHBIMH CTOPOHAMHU

20 Pewmenue 3amau

21 KonTponbnas padota Ne3. [TapaenbHble npsiMble

29 Teopema 0 cyMMe yriioB TpeyrojibHuKa. OCTpOYyroibHbIH, IPIMOYTONbHBIM U TYHOYTOJIbHBIN 9
TPEYTOJIbHUKU

23 TeopeMa 0 COOTHOIIEHUSX MEX/y CTOPOHAMHU U YTJIaMH TpeyrojibHuKa. HepaBeHCTBO TpeyroyibHUKa

24 Pemenue 3anay.

25 KonTponbnas padota Ne4. CooTHOILIEHHS] MEKAY CTOPOHAMU U YTIIaMU TPEYTOJIbHHUKA

26 HexoTtopsbie cBoiicTBa 1 MPU3HAKH MPSIMOYTOJIBHBIX TPEYroJdbHUKOB. [Ipr3Haku paBeHCTBa 3
MPSIMOYTOJIBHBIX TPEYrOJIHHUKOB

27 PaccrostHue oT Touku 10 mpsiMoii. PaccTostHre Mex Ay apauieIbHbIMUA TPSIMBIMU

28 [TocTpoeHne TpeyroapbHHUKA IO TPEM DIIEMEHTaM

29 Pemenue 3amau

30 Konrtponsnas padora Ne5. ITpsmoyronbHblil TpeyroisHuK. [locTpoeHue TpeyrojibHuKa Mo TpeM 1
3JIEMEHTaM

31 CaoiicTBa OuccekTpuchl yria. CBOWCTBA CEPEIMHHOTO MEPIEHANKYIISIPA K OTPE3KY 2

32 CBoiicTBa AMaMETPOB U XOPJ OKPYKHOCTH 1

33 Tpu cirydast B3aMMHOTO PacIioIOKEHUs OKPY>KHOCTH U Tipsimoii. KacaTenpHast K OKpY>KHOCTH 1

34 Bnucannas u onucaHHas OKPY>KHOCTH TPEYTrOJIbHUKA 1




35 Durypsl, CHMMETPUYHBIC OTHOCUTEIBHO TIPsiMOi. OceBasi CHMMETPHS U €€ CBOHCTBA 2
36 Pemenue 3anau 1
37 Kontponbnas padota Ne 6. ['eomerpuueckue mecta Touek. CUMMETpUYHBIC (DUTYPHI 1 1
38 [ToBTOpeHnue 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 0
8 KUIIACC
KoumnuectBo yacos
Ne ni/m Tema ypoka Beero Kontpoabusie  IIpakruyeckue
padoTbI padoThI
1 BrITykiib1ii MHOTOYTOJIBHUK. YEThIPEX YT OJIBHUK 2
2 [Tapannenorpamm 2
3 [Tpu3naku napamienorpaMmma 2
4 Tpaneuus 2
5 [TpsmoyronbsHuk. PoMO6 1 kBagpar 3
6 LlenTpanpHasi CHMMETPHS 1
7 Pewrenue 3amau 1
8 KontponsHas padora Nel. UeTsIpEXyTroabHUKH 1 1
9 [TonsTre nuomaau MHOTOyroiabHuKa. [lnomans kBagpara. [lnomane npsaMoyronbHUKa 2
10 [Tnomanpe mapamienorpaMmma 2
11 [Inomane TpeyrojibHUKa 2
12 [Tnomane Tpanenuu 2
13 Teopema [Iudaropa. Teopema, obpatHas Teopeme Iudaropa 3
14 ®opmyna ['epona 1
15 Pemenue 3amau 2
16 Kontponbras padora Ne2. [lnomanp 1 1
17 [TponoprimonanpHbIe 0Tpe3ku. Onpeaenenne moJo0HbIX TPeyroabHUKOB. OTHOIIIEHNE TIIOMACH 5
MOTOOHBIX TPEYTOJILHUKOB
18 I[TepBblii MpU3HAK 110100UsI TPEYTOIBHUKOB 2




19 Bropoii npusHak mogo0us TpeyroJibHUKOB 2
20 Tpetuii mpu3HaK M0100Us TPEYTOIHHUKOB 1
21 Pemenue 3amau 1
22 Konrtponsnas padora Ne3. [TomoGHbIe TPEYTOIbHUKH 1 1
23 CpenHsis TUHUS TPEYroJIbHUKA 1
24 Yetblpe 3aMeyaTesIbHbIE TOUKU TPEYTrOJbHUKA 2
25 [TponopuroHambHBIE OTPE3KH B MIPSIMOYTOJIBHOM TPEYTOJIbHUKE 2
26 MeTton noio0us B 3a/1a4ax Ha MOCTPOCHUE 1
27 [IpakTrueckue NpuiIoKeHUs 1101001s TPEyroJbHUKOB. 3MepuTenbHbie paboThl HA MECTHOCTH 1
28 CuHyc, KOCHHYC ¥ TAaHT'€HC OCTPOTO yIiia IPSIMOYTOJIBHOTO TPEYTOJIbHUKA 2
29 3HaueHus CHHyca, KOCHHYyca U TaHTeHca jiist yriios 3001, 4507, 60(] 1
30 Pewmenue 3amau 1
31 KonTponbnas padorta Ne4. [IpumeHeHHE MOI00MS K PEIICHHIO 3314 1 1
32 B3anMHoe pacrnosioxkeHue npsaMoil 1 OKpyXKHOCTH. B3anMHOe paciioniokeHue JByX OKpYKHOCTEH 1
33 OO0mue xKacaTellbHBIC IBYX OKPYKHOCTEH 2
34 I'pagycHas mepa oyru OKpyKHOCTH 1
35 Teopema 0 BITUCAHHOM yTJIe 1
36 Vb1, 00pa3oBaHHBIE XOPIaMHU, KacaTeIIbHBIMHU U CEKYIIMMHU 2
37 Bnincannast okpyXHOCTh 2
38 OnucanHast OKpYKHOCTb 2
39 Pemienne 3amau 2
40 KonrtponbHast pabota Ne5. OKpy’HOCTb 1 1
41 [ToBTOpEHHE 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
9 KJIACC
N Konu4yectBo 4yacos
. Tema ypoka Beero Konrtpoasnbie IIpakTnueckue
padoThI padoThI




1 [Tonstue BekTopa. PaBeHCTBO BEKTOPOB. OTKIIaIbIBAHUE BEKTOPA OT IAHHOW TOYKHU 2
5 CymMa 1ByX BEKTOpOB. 3aKOHBI Cl10kKeHMs BeKTopoB. [IpaBuio napamienorpamma. Cymma 3
HECKOJIbKMX BEKTOPOB. BblunTanne BEeKTOpOB
3 [Tpou3sBeaeHne BEKTOpa Ha YUCIIO
[IpumMeHeHre BEKTOPOB K PEILICHHIO 33/1a4 U JI0Ka3aTeNIbCTBY TEOPEM
5 PaznoxxeHue BekTopa 1o JByM HEKOJUIMHEapHbIM BekTopaM. KoopanHaThl BeKTOpa
6 CBsI3b MeX/1y KOOpAMHATAMH BEKTOpa U KOOpAMHATAMHU €ro Hadaja U KoHua. [Ipocreiimue 3agaun B 5
KOOpJAMHATax
YpaBHEHHE JIUHUU HA TJIOCKOCTH 1
YpaBHEHUE OKPYKHOCTU 1
9 YpaBHeHUE MPSIMOI 1
10 Pemenue 3amay 2
11 KonTposabnaas padora Nel. Bextopsl. MeTo koopanHar 1
12 CuHyc, KOCUHYC, TAHT€HC, KOTAHT'€HC 1
13 OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO. DOPMYJIBI IPUBEACHUS 1
14 @DopMyIibl [UI BEIYUCIEHUS KOOPJMHAT TOUYKH. YTI0BOM KO GUIMEHT NpsAMOit 1
15 Teopema o TuIOIIaAM TPEYTOIHHUKA 1
16 Teopema cunycoB. Teopema KOCHHYCOB 1
17 Pemienue TpeyronbHukoB. M3mepurenbHble paOboThI 2
18 VYron mexay Bekropamu. CKalisipHOE MTPOU3BeeHne BEKTOPOB. CKasipHOE MTPOU3BEICHNE B 1
KOOpJAWHATAX
19 CBoiicTBa CKaNAPHOTO MPOU3BEIECHUS BEKTOPOB
20 Pemenue 3amay
21 KonTtponbHas padora Ne2. CooTHOIIEHHS MEX/Ty CTOPOHAMHM U yTrilaMH TpeyrosibHuka. CkansipHoe 1
NPOM3BEICHUE BEKTOPOB
22 [TpaBunbHBIN MHOTOYTOTBHUK. OKPYKHOCTB, OITMCAHHAS! OKOJIO TIPABMIIBHOTO MHOTOYTOJTbHUKA
23 OKpyXHOCTb, BIMCAHHAs B IPaBUJIbHBI MHOTOYTOJIbHUK
24 DopMyIIbl U1 BBIYUCIICHUS IJIOLIAIU MPaBIIIBHOTO MHOTOYTOJIbHUKA, €0 CTOPOHBI M pajuyca 1
BITMCAHHOM OKPY>KHOCTH
25 [TocTpoeHne npaBUIbHBIX MHOTOYTOJIbHUKOB 1




26

JlnmuHa OKpyKHOCTH

1
27 Panuannas mepa yria 1
28 [Tnomane kpyra. [lnomanb KpyroBoro cekropa 2
29 Pemenue 3anau 3
30 KoHntponbhas padota Ne3. J[muHa OKpY)KHOCTH | TUIOIIAAb Kpyra 1
31 OTtoOpakeHue TIOCKOCTH Ha ceOs 1
32 [NousTHE NBUKEHUS INIOCKOCTH 1
33 Hanoxxenust 1 [BMKEHUS. paBeHCTBO (uryp 1
34 [MapanmnensHebril meperoc. [loBopor 3
35 [Tonsitne cummerpun guryp. [IpakTuueckue NpUIOKEHUS CUMMETPUN 1
36 [Ipumenenue qBUKEHUN K PEIICHUIO 3a/1a4 1
37 Pemenue 3amay 1
38 KonTpoasHas padora Ne4. [IpeoOpazoBanust miI0cKocTH. JBHKeHUs 1
39 [IpencraBnenue o no1o0HBIX Gurypax. [1o100HbIE MHOTOYTOTBHUKH 1
40 Teopemsl 0 epuMeTpax U IIOAAIX N0J0OHBIX MHOTOYTOJIbHUKOB 1
41 I'omorerus. CBoiicTBa rOMOTETUH 1
42 [Tono6ue npou3BoIBHBIX QUTYD 1
43 [Ipumenenne mogoOus K 10Ka3aTeIbCTBY TEOPEM 1
44 [Ipumenenue mogo6us K pelieHnIo 3aa4 1
45 Pemenue 3amau 1
46 Kontponbnas padota Ne5. IIpeobpazoBanue nogobust. [logobue duryp 1
47 [Ipunoxenns 2
48 [ToBTOpeHune 7

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIS1 YYHEHUKA

» Maremaruka (B 2 yactsx), 5 kinacc/ Bunenkun H. ., XKoxos B.U., YUecHokor A.C.,
Anexkcangpona JI.A., [lIBapudypa C.U., AkimonepHoe o01iectBo «M31aTenbcTBO
«IIpocBemienue»

* MaTtemaruka (B 2 actsx), 6 kinacc/ Bunenkun H. ., XKoxos B.U., Uecnokor A.C.,
Anekcangposa JI.A., IIIsapuOypa C.U., AkimonepHoe o0uiectBo «M31aTenbcTBO
«IIpocsemenue»

» Anre6pa, 7 kinacc/ Maxkapsrues FO.H., Munatok H.I'., Hemkos K.W. u npyrue; nog peaaxiueit
TemsikoBckoro C.A., AkunonepHoe o0mectBo «M3gatenberBo «lIpocBemenne»

» Anre6pa, 8 xkmace/ Mepamsak A.T'., ITomsxo B.M.; mox penakmueit [Togonsckoro B.E.,
OO0111ecTBO ¢ OrpaHUYEHHON O0TBETCTBEHHOCTHIO M3aatenbckuii neHtp « BEHTAHA-T'PA®y;
AxkrmonepHoe obmiectBo «M3narensctBo «lIpocBenienue»

» AnreGpa, 9 knacc/ Mepansak A.T'., Tlonsaxos B.M.; nox penaknueit [Togonsckoro B.E.,
OO611ecTBO ¢ orpaHUYeHHON O0TBETCTBeHHOCTHIO M3natenbekuit ientp « BEHTAHA-T'PAOy;
AxkrmonepHoe o6miectBo «M3aarenbetBo «IIpocBemenne»
 'eometpus, 7-9 knaccel/ Atanacsia JI.C., byry3zos B.®., Kanomues C.b. u apyrue,
AxkrmonepHoe o6miectBo «M3aarenbetBo «IIpocBemenne»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

- Maremaruka : 5—6-¢ Ki1acchl : 0a30BbIi YPOBEHb : METOJUYECKOE MOCOOHE K IPEIMETHOM
JMHUYU yu4eOHUKOB 110 matematuke H. 1.

Bunenkuna, B. U. XKoxoga, A. C. YecHokoBa u Jip. — 2-¢ u31., cTep. —MOCKBa :
[Ipocsemenne, 2023.

-Marematuka. Anre6pa : 7—9-e kaccel : 6a30BbIH YPOBEHb : METOAMYECKOE MMOCOOHE K
npeaMeTHON JTMHUM yueOHuKoB 1o anredpe FO. H. MaxkaperueBa, H. I'. Munniok, K. M. Hemkosa
u ap./ —

2-e m31., ctep. — Mocksa : [Ipocsemenue, 2023. — 54 c.

Martematuka. ['eomerpus : 7—9-¢ Kmacchl : 0a30BbIN YPOBEHB : METOIMYECKOE TTOCOOHE K
peaMeTHON JTUHUM yueOHMKOB 1o reometpun JI. C. Atanacsua, B. @. byrysosa, C. b.,
Kanommesa u np./ — 2-¢ u3zn., crep. — Mocksa : [Ipocsemenue, 2023. — 48 c.

- ®enepanbHas pabouas nmporpaMmMa OCHOBHOTO 00IIIero oOpa3oBaHusi, MaTeMaTrKa (6a30BbIi
YPOBEHbB), TS 5 - 9 Ki1accoB 00pa3oBaTeNbHBIX OpPTraHU3aIUi.

- ®enepanibHast 00pa3oBaTeNbHAS MPOrpaMMa OCHOBHOTO OOIIero 00pa3oBaHMs.

HUPPOBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
1. MunuctepcTBo npocsereHust P® — https://edu.gov.ru

2. ®enepanbHblil mopran. Poccuiickoe obpasoBanue - https://www.edu.ru

3. Poccuiickas anekTponHas 1mkoda - https://resh.edu.ru

4. luctaHIMOHHOE 00pa30BaHUE AJIs IKOJIBHUKOB U JA€Te B MHTEPAaKTUBHOM (hopMe -
https://uchi.ru

5. Hudporoit oOpazoBaTenbHbIN pecypc A mkou. AKnace -

https://www.yaklass.ru

6. Menuareka nsznarenbcrBa «IIpocserienney - https://media.prosv.ru



