MyHHIMATEHOE 00pa30BaHKe FOPOJ Hosopoccuiick
(TeppUTOPUATLHBIH, IMAHFCTPATUBHBI OKPYT (TOPOJL, PatioH, TIOCETIOK))
MyHuIMnAIbHOE GIo/uKeTHOE 00111e00pa3oBaTe/ibHOe

yupexieHne rumuasus Ne 4 uv. YrpromMoBa
(IOMHOE HAMMEHOBAHHE 0OPa3OBATENHHOTO YUPEKIICHHS)

PABOUYASA ITPOI'PAMMA

ITo mpenmery (Kypcy) TTpakTUKyM I10 MaTEMATHKe

YpoBeHb 00pa3oBaHus (KIacc) CPEIHee obmee oopazosanve 10-11 xmace

KomiyecTBo 4acoB 68 uacos (34 uaca B 10 kiacce, 34 yacaB 11 xnacce)
Yuurenb Crmrmuenko Haranbs OnyapIoBHa,

Kabapmmna I aymHa BacibeBHA

TTporpamma pa3paboTaHa B COOTBETCTBAH C @I'OC COQO u Ha OCHOBE:!
IPUMEPHOM OCHOBHOM 06pazoBaTeIbLHON IPOrpaMMBL CPEIHETO o011ero
06pa3oBaHms (caT www.fgosreestr.ru), ¢ Y9€ToM IPUMEPHOHN ITPOrPaMMBbL
BocmuTanms (caiit www.fgosreestr.ru).




[Ipumepnast pabGouass mporpamma Kypca «lIpakTukym 1o MaremaTtuke»
paspabotana B coorBeTcTBUM ¢ TpeboBanusimu POI'OC COO, Ha ocHOBe
INPUMEPHONM OCHOBHOM 00pa3oBaTeIbHON MpOrpaMMbl OCHOBHOTO  OOIIEro
obpaszoBanust (caiit www.fgosreestr.ru), ¢ yd4€ToM NPUMEpPHOH MPOrpaMMBbI
BocruTaHus (calT WWw.fgosreestr.ru), B COOTBETCTBHH C TUCBMOM MUHHCTEPCTBA
oOpa3oBaHus, HAyKM U MOJOA&KHOW mnoiauTuku KpacHomapckoro kpas ot
13.07.2021 Ne 47-01-13-14546/21 «O cocTaBieHuH pabOuuX NPOrpaMM y4eOHBIX
OpeIMETOB U KaJeHAapHO-TEMAaTHYECKOro IutaHupoBaHus». lIporpamMma kypca
«IIpakTukymM Mo mareMaThke» npenHasHadeHa misg ydammxesa 10-11 knaccos,
U3yYarolIMX MaTeMaTUKy Ha 0a30BOM U yriayOJEHHOM YpPOBHE.

[Iporpamma gaHHOrO Kypca OpMEHTHPOBAaHA HA PACCMOTPEHUE OTAENbHBIX
BOMPOCOB  MaTeMaTHKH, KOTOpble  BXOAST B  COAEpKaHUE  E€AUHOTO
rOCy/IapCTBEHHOTO Jk3aMeHa. OCHOBHas HJied JAaHHOTO Kypca 3akiioueHa B
NOBTOPEHUH, PACHIMPEHUU M YriayOJEeHWW 3HAHUW YYaIIUXCS IO HEKOTOPBIM
paznenam marematukud. OCBOEGHHE IMPEJAMETHOIO COJEpkKaHUS Kypca M caM
IPOLIECC U3YyUEHUSI €r0 CTAHOBSTCS CPEJCTBAMU, KOTOPbIE 00ECIEYNBAIOT MEPEX0/T
OT 00yYEHHS ydaluxcsi K UX caMmo00pa30BaHUIo.

[Ipu BBIOOpE ¢GopM u mnpuéMOB OOY4YEHHS HA YpPOKaX YUYUTHIBAETCS
collepKaHHe Kypca, YPOBEHb Pa3BUTHs M MOJATOTOBKH YyYallUXCsi, UX HUHTEpEC K
TEM WJIM UHBIM pasjiesiaM nporpammbl. OCHOBHOM (OpMO# OpraHu3alii yueOHOTo
npolecca SBISETCS KIACCHO-ypouHasi cuctema. dDopmbl opraHu3alnuu 3aHSATUN -
ATO JIeKIHH, Oecelbl, AUCKYCCHHM, TEOPETHYECKHE MPAKTUKYMbI IO PEIICHUIO
3a/lay, IpakTH4eckass pabora B TpyIIax, BHINOJHEHHWE TPEHUPOBOYHBIX pPaboOT.
Tekymuii 1 NPOMEXKYTOUYHBIM KOHTPOJIb 3HAHWUW OCYIIECTBIISICTCS CJEIYIOIIAM
o0pa3oM: MpOBEpKa CaMOCTOSITENIbHO PEIIEHHBIX 3aJaHWi, 3a4€THBIC 3aHSTHS,
npoBepouHble paboTel (Mo wmarepuanam EI'D), mnpaktudeckas pabora,
JIUArHOCTUYECKHME paboThl B BHie TecToB. OOHO W3 TIaBHBIX TpeOOBaHUU K
dopMaM M MeTOJlaM KOHTPOJS COCTOMT B AKTUBHU3ALMW MBIIUICHUS YYalIUuXCs,
pPa3BUTUHU CAMOCTOATEIBLHOCTHU B PA3JINYHBIX (popMax e€ MpOsIBICHHUS.

PaGouas mporpamma kypca paccuntana Ha 68 gacoB: B 10 kimacce — 34 gaca, B 11
KJjacce —34 yaca.

INVIAHUPYEMBIE PE3YJIBTATBI KYPCA
«[IPAKTUKYM 110 MATEMATHUKE»

N3ydenne maHHOrO Kyca CIOCOOCTBYET (DOPMHUPOBAHHIO y OOYYAIOIIMXCS
JUYHOCTHBIX, METANpPEIMETHBIX M NPEAMETHBIX pe3yJbTaTOB OOYy4YEHHS,
COOTBETCTBYIOIINX TpeOOBaHUAM beneparbHOTO rOCyJAapCTBEHHOTO
00pa3oBaTeNBLHOIO CTaHAApTa cpegHero oOmero oOpa3oBaHUS W IPUMEPHOU
porpaMMe BOCITUTAHUS.

JIMYHOCTHBIE Pe3yJIbTATHI:
® [IATPUOTHYECKOE BOCIUTAHUE — IMPOSIBIICHUE HHTEpeca K HUCTOPUM U
COBPEMEHHOMY  COCTOSIHUKO  POCCHMCKOM  MAaTreéMaTUYEeCKOM  HAyKH;


http://www.fgosreestr.ru/
http://www.fgosreestr.ru/

LICHHOCTHOE  OTHOLIEHHE K  JOCTHI)KEHUSAM  POCCUMCKUX  y4YEHBIX-
MAaTEMaTHKOB (OCHOBHBIE HAIPABJIEHUS BOCIIUTATENLHOM JesTeabHocTH Ne 2);
OCTETUYECKOE BOCIHUTAHUE — BOCIPUATHE OCTETUYECKUX  KayeCTB
MAaTeMaTUKHA, €€ TapMOHUYHOIO IIOCTPOCHUSA, CTPOrOCTH, TOYHOCTH,
JTAKOHUYHOCTH (OCHOBHBIE HAMPABJIEHHS BOCIIUTATEILHON JAeATebHOCTH Ne 4);
LHEHHOCTH HAy4YHOrO TMO3HaHUs — (GOPMHUPOBAHUE U  PA3BUTHE
ITI03HABATEJIbHBIX MOTHBOB, HANPAaBIICHHBIX Ha IOJIyYEHUE HOBBIX 3HAHUU
0 MaTeMaTUKE HEOOXOIUMBIX IS O0OBICHEHHUS! HAOJI01aeMbIX MTPOIIECCOB
U SIBJICHUH (OCHOBHBIE HAMPABIIEHUS BOCIIUTATEIbHOM neaTenbHOCTH Ne 5);
TPYJAOBO€ BOCIUTAaHUE U MPO(ecCHOHaIbHOE caMOoonpeieeHue (OCHOBHbIE
HAIpaBJICHUS] BOCITUTATEIBHOM IesITeIbHOCTH Ne 7);

JKOJIOTMYECKOE BOCIIMTAHUE — OPUEHTAllMsl HAa IPUMEHEHUE 3HAHUU A
pemieHust 3anady B 00JIaCTU OKPYXKAIOIIEH Cpelibl, MOBBILIEHUE YPOBHS
HKOJIOTHYECKON KyJIbTYphl (OCHOBHBIE HaIpaBi€HUS BOCIUTATEILHOM
nestenbHocTr No 8);

OTBETCTBEHHOE OTHOIIIEHHE K YYEHHUIO, TOTOBHOCTh M CIIOCOOHOCTH
oOydJaromuxcs K CaMOpa3BUTHIO M €aMOOOpa3OBaHMIO HA OCHOBE
MOTHBAIUU K 00YYEHUIO U MTO3HAHUIO;

yMEHHE  KOHTPOJUPOBATH MpOLECC U  pe3yiabTaT  ydeOHOM U
MaTeMaTUYECKOMN JESITEIBHOCTH;

KPUTUYHOCTh MBIIIIECHUS, UHUIMATHBA, HAaXOJA4YMBOCTH, AKTUBHOCTH IIpHU
peIIeHNH MaTEMaTUYECKHX 3a1a4.

MeTanpeaMeTHbIe Pe3yJbTaThl:

CTaBUTh M (QOpPMYyIHpPOBaTH COOCTBEHHBIE 3aJlayd B 00pa3oBaTENIbLHOMN
NEATEIbHOCTU U KU3HEHHBIX CUTYaIUAX;

OLICHUBAaTh PECYpChl, B TOM YHCIE BpeMs M Jpyrue HeMaTepualbHbIC
pECYPChI, HEOOXOAMMBIE JIJISl JOCTUKEHUS TTOCTABICHHOMN 1€,

BBIOMpATh MyTh NOCTMOXKCHMSI II€NIM, TJIAHUPOBATH PEIICHHE MOCTaBICHHBIX
3a/1a4, ONTUMU3UPYS MaTEpUaAIbHbIE U HEMATEpUAJIbHbBIE 3aTPATHI;
COMNOCTABJISITh TOJYYEHHBI PE3YyJbTaT JEATEIbHOCTH C IOCTaBIECHHOU
3apaHee UEIbIO.

UCKaTh M HAXOAHWTHh OOOOIICHHBIC CIMOCOOBI PEIICHHs 3a7ad, B TOM YHCIE,
OCYIIECTBIISITh Pa3BEPHYTHIM WH(GOPMAIIMOHHBIA TMOUCK U CTaBUTh HA €T0
OCHOBE HOBBbIE (YueOHbIE U TO3HABATEIbHBIE) 3a/1a4H;

KPUTHUYECKH OIICHUBATh W HMHTEPIPETUPOBATH HHOOPMAIMIO C Pa3HBIX
MO3UILINH, pacro3HaBaTh u (buKCcUpoBaTh MPOTUBOPEUHS B
MH(POPMAIIMOHHBIX HCTOYHHUKAX;

HAXOJIUTh U MPUBOJIUTH KPUTHUECKHUE apTyYMEHTBI B OTHOIIEHUU JCHCTBUMA U
CY)XKJIEHUW JAPYroro; CIOKOMHO W Pa3yMHO OTHOCHUTBCA K KPUTHUYECKUM
3aMEYaHUsM B OTHOIIEHUU COOCTBEHHOIO CYKJ€HHUSI, pACCMATPUBATh UX KaK
pecypc COOCTBEHHOT'O Pa3BUTHS;

BBICTPaNBaTh WHJIWBUAYAIbHYI0 00pa30BaTElIbHYI0 TPACKTOPHUIO, YUUTHIBAs
OTPAHUYEHUS CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIEC OTPAHUYCHUS;
OCYLIECTBIISITh JECJIOBYI0 KOMMYHHUKAIIUIO KaK CO CBEPCTHUKAMHU, TaK U CO
B3pOCIBIMU (KaK BHYTpPU 0Opa3oBaTEIbHOM OpraHu3alli, TaK U 3a €€



npejaesaMu), No0UpaTh MAPTHEPOB JJIS AEIOBOM KOMMYHUKALIMKM UCXOMAS U3
COOOpaKEHUN PE3yNbTATUBHOCTH B3aUMOJEHCTBUS, & HE JIMUHBIX CUMITATUI;

® pa3BEepHyTO, JIOTMMHO W TOYHO MH3JaraTb CBOIO TOYKY 3pEHHS C
UCIIOJIb30BAaHUEM  aJ€KBaTHBIX (YCTHBIX W THCbMEHHBIX) S3BIKOBBIX
CPEACTB.

IIpeameTHBIE pe3yIbTATHI:

PGSYHBTaTBI HU3Yy4YCHUSA JaHHOT'O KypCa OPUCHTUPOBAHLI HA ITOJTYUCHUC

KOMITETEHTHOCTEH JIJIs1 TTOCIIe Y OMICH MpodecCHOHATBHON JeATEIbHOCTH KaK B
pamMKax MaTEeMaTUKH, TaK ¥ B CMEXKHBIX C Hei o0yacTsax. B pe3ynbrare usydeHus
JAHHOTO Kypca TPEAIosaraeTcs OBjlaJcHUue KIIOUYEBEIMU MTOHATHAMUA U
3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOUTCS MaTeMaTHKa, YMCHHUE PEIIaTh Kak
NPAKTHYCCKUE, TAK U OCHOBHBIC TCOPETUUYECKHE 33291, HATUIHE MPEACTABICHHIMI
0 MaTeMaTHKE KaK IEJIOCTHOW TEOPHH, 00 OCHOBHBIX CBSI3SX C MHBIMH CMEKHBIMHU
00JIaCTsIMU 3HAHUIA.

BLINYCKHUK HAVUUTCSH

YucJia 1 BeIPpAKEHUA

ONEepUpOBaTh  MOHATHSMHU:  Jorapudm  4ucia,  TPUTOHOMETpUYECKas
OKPYKHOCTb, TpaJyCHass Mepa yrIJjia, BEJIMYMHA yria, 3aJaHHOTO TOYKOM Ha
TPUTOHOMETPUYECKON OKPYKHOCTH, CUHYC, KOCHUHYC, TAaHT€HC U KOTaHIEHC
YIII0B, UMEIOLIUX IPOU3BOJIbHYIO BEIINUHHY;

BBIIOJIHATh apu(MeTHdecKue JEeHCTBUS C LEIbIMM U pallOHAIbHBIMU
YUCIIaMu;

BBINOJIHATH TPe0Opa30BaHUSl UYUCIIOBBIX BBIPAXKEHUM, COAEpPKAIIUX CTEIEHU
quces, MO0 KOPHU U3 YHCell, JIn0o jJorapudmMsl yncen;

OLICHUBAaTh 3HAKU CHUHYCA, KOCHUHYCAa, TAaHIE€HCA, KOTAHI€HCAa KOHKPETHBIX
YTIIOB.

B noBceqHeBHOM KM3HU M TP U3Yy4YeHUH JAPYTUX Y4eOHBIX MPeEIMETOB:

BBITIOJTHATH BHIYMCIICHUS MPU PEIICHUHU 3a]1a4 MPAKTUYECKOT0 XapaKTepa,;
BBITIOJIHSITh MPAKTUYECKUE PACUeThl ¢ MCIOJIb30BAHHEM IPU HEOOXOAUMOCTHU
CIIPABOYHBIX MAaTEPHUATIOB U BBIYUCIUTEIIBHBIX YCTPOUCTB;

COOTHOCHUTH pPEajbHBbIC BEIIMUYHUHBI, XapAKTEPUCTUKH OOBEKTOB OKPYKAIOIIETO
MHpa ¢ UX KOHKPETHBIMU YHCIIOBBIMU 3HAYCHUSIMH.

YpaBHeHMsI M HEepABEHCTBA

PemaTe nuHeliHblE ypaBHEHUS U HEPABEHCTBA, KBAJAPATHBIC YPABHEHUSI;

pemaTh JorapuMuiecKre ypaBHEHUSI U HEPABEHCTBA;

pelIaTh NOKa3aTeJIbHbIE YPABHEHUS U HEPABEHCTBA,;

IIPUBOJIUTH HECKOJIBKO MPUMEPOB KOPHEW MPOCTEUIIETO TPUTOHOMETPUYECKOTO
ypaBHEHHS BHaa: sin X = @, COS X = @, tgx= a, Ctgx = a, rme a — TabauyHoe
3HAYEHNE COOTBETCTBYIONIECH TPUTOHOMETPHUUECKON (DYHKITHH.

B HOBCCI[HCBHOﬁ JKU3HHU 1 IIPUA U3YIYCHUH JPYIUX IIPEIAMETOB:

COCTaBJISITh M pEIIaTh YPAaBHEHHUS W CHUCTEMbl YPABHEHHU IMpPU PEUICHUU
HECJIOKHBIX MTPAKTUYECKUX 3a7a4

DYyHKIUMN

OnepupoBaTh MOHSTUSIMHU: 3aBUCUMOCTb BEJIWYMH, (YHKIUSA, apryMeHT U
3HaueHue (PYHKIUHU, 00JIACTh OMPE/IENICHUs] U MHOXKECTBO 3HAYEHUU (PYHKIIUU,



rpa@uk 3aBUCHUMOCTH, TpaduK QYHKIUU, HYIH (QYHKIHH, OPOMEXKYTKH
3HAKOMOCTOSHCTBA, BO3pAacTaHUE HA YHUCIOBOM IPOMEXYTKE, YObIBaHHE Ha
YHICIIOBOM IPOMEKYTKE, HauOOJIbllIee U HAMMEHbIEEe 3HAUCHHE (PYHKUUU Ha
YHUCIIOBOM IIPOMEKYTKE, IepruoandecKkas (pyHKIMs, TEPUO.

B noBcegHeBHOM KU3HH M NIPU M3YYEHUH APYTrUX NPeAMETOB:

onpeneNsaTh Mo rpagukaM CBOWCTBA peajibHbIX MPOLIECCOB M 3aBUCHUMOCTEN
(HauOonblIME W HAUMEHBIIME 3HAYEHHs, TPOMEXYTKH BO3pacCTaHU U
yObIBaHUS, MPOMEXKYTKH 3HAKOIOCTOSHCTBA U T.I1.);

DJIEeMEHThI MATEMATHYECKOr0 aHAJIN3A

OnepupoBaTh MOHATUSMHU: MPOU3BOAHAS (DYHKIMH B TOYKE, KacaTelbHas K
rpaduky QyHKIUHU, TPOU3BOIHAS (PYHKIINH;

ONpeNeNsITh 3HAYE€HUE MPOU3BOJHON (YHKIMM B TOYKE IO H300paKEHHUIO
KacaTeJIbHOU K rpaduKy, MPOBEACHHON B 3TOM TOUKE

B noBcegHeBHOM KU3HHU M NIPU M3YYEHHUHU APYTUX NMPeIMETOB:

UCIIOJIB30BaTh TpauKU peadbHbIX MPOILECCOB JIsg PEHIeHUs MPUKIATHBIX
3a/1a4, B TOM YMCJIe ONpeelisis o rpaduKy CKOPOCTh X0/a Ipoliecca
CTaTHCTHKA M TEOPHUH BEPOSATHOCTEH, JOTHKA 1 KOMOMHATOPHUKA

OnepupoBaTh OCHOBHBIMH OIUCATCIIBHBIMM XapaKTEPUCTUKAMH YHCIIOBOTO
HaOopa: cpenHee apudMeTHUECKOE, MeauaHa, HauOoJbllee W HaMMEHBIIEe
3HAYCHUS;

ONEpUPOBATh MOHATHSIMH: YacTOTa W BEPOSTHOCTH COOBITHSI, CITy9alHBIH
BBIOOD, OTIBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHUSIMU;

BBIYUCIIATH BEPOSITHOCTH COOBITHI HA OCHOBE IO/ICUETa YUCIIa UCXOOB.

B noBceqHeBHOM KM3HU M NIPHU U3Yy4YeHHUH JAPYTUX NPeIMeETOB:

OLICHMBATh W CPaBHUBATh B TMPOCTBIX CIIy4asX BEPOSTHOCTH COOBITHI B
pEATbHOM KU3HU;

YUTaTh, CONOCTABJIATh, CPABHUBATh, MHTEPIPETUPOBATH B IMPOCTBIX CIydasx
peanbHbIe JaHHbIC, TPEJICTABICHHBIE B BUJE TA0IHUII, JUarpaMm, rpadukoB

TexkcToBBLIC 321a9U

Pemmath TekcTOBBIC 33a/1a4M Pa3HBIX THIIOB;

aHAMM3UPOBATH YCIOBUE 3a/Jadd, MpH HEOOXOIUMOCTH CTPOUTH IS €€
pEIICHHUS] MAaTEMaTHIECKYIO MOJIEITb;

NOHMMAaTh W  WUCIOJB30BaTh JUIA  peHieHus 3aaaud  uH(opmaimio,
NPE/ICTaBIICHHYI0 B BHJI€ TEKCTOBOM W CHUMBOJIBHOM 3aIlMCH, CXEeM, TaOJuIl,
auarpaMm, rpauKoB, pUCYHKOB;

pemarh 3a/Jadyd Ha MPOCTHIE MPOIEHTHI (CHCTEMBI CKHJOK, KOMHCCHHM) U Ha
BBIYHCIICHUE CIIOKHBIX MPOIIEHTOB B PA3IUYHBIX CXEMaxX BKJIAJ0B, KPEIUTOB U
UTIOTEK.

B noBcegHEeBHOM »KU3HU U NIPU U3YYEHUHU JPYTUX MPeIMeETOB:

pemiath MPaKTUYECKHUE 3aJadd, BO3HUKAIONIME B CHUTYAIUSAX TMOBCEIHEBHOM
KU3HU

I'eomerpus

OnepupoBaTh TOHITHUSAMHU: TOYKa, TpsiMasi, IUIOCKOCTh B MPOCTPAHCTBE,
MapaJUIeTbHOCTD U MIEPICHANKYISIPHOCTH IPSIMBIX U TUIOCKOCTEH;

pacmo3HaBaTh OCHOBHBIC BHJBI MHOTOTPAHHUKOB (MIpU3Ma, MHPaMHUA,
MPSIMOYTOJIbHBIN Mapajuiesienunes, Kyo);



nenarbh (BBIHOCHBIE) IUIOCKHE YEPTEKU M3 PHUCYHKOB MPOCTHIX OOBEMHBIX
¢quryp: Buj cBepxy, cOOKy, CHU3Y;

npuMeHsaTe  TeopeMy  Iludaropa  mpu  BBIYMCIEHUM  DJIEMEHTOB
CTEpPEOMETPUUECKUX PUTYD;

HaXOJUTh 00BEMBI U IJIOIIAM MOBEPXHOCTEH MPOCTEUIINX MHOTOTPAHHUKOB C
npuMeHeHueM Gopmyir;

pacno3HaBaTh OCHOBHBIEC BHJIBI TeJ BpalleHus (KOHycC, UMIUHAP, chepa u map);
HaXOAUTh 00bEMBI U TUIONIAJAN OBEPXHOCTEH MPOCTEUIINX MHOTOIPAaHHUKOB U
TEJ BpalllEHUs1 ¢ TPUMEHEHUEM (HOPMYII.

B noBcegHeBHOM KU3HU M NIPU M3YYCHHUH APYTUX PEAMETOB:

COOTHOCHUTH a0CTPAKTHbIE I'€OMETpUYECKHE MOHATHS U (DAKTHl C pealbHbIMU
KU3HEHHBIMU OOBEKTAMH U CUTYaILUSIMU;

UCIIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX QUTYp s
pelIeHns TUMOBBIX 33/1a4 MPAKTUYECKOTO COAEPKaHU;

COOTHOCHUTH IUIOMIAM TOBEPXHOCTEH Tesl OJMHAKOBOW (HDOPMBI Pa3IUUHOIO
pasMepa;

COOTHOCHUTH 00BEMBI COCYIOB OJAMHAKOBOM (hOpMBI Pa3IMUYHOTO pa3Mepa;
OLICHMBaTh (OPMY IPABMUILHOTO MHOTOTPaHHUKA IOCJE CIUIOB, CPE30B U T.II.
(ompenensTh  KOJMYECTBO  BEpIIMH, pebdep W rpaHedl  MOITy4YeHHBIX
MHOTOT'PaHHUKOB)

BeKTOpbI M KOOPJIMHATHI B IPOCTPAHCTBE

OnepupoBaTh Ha 0a30BOM YpOBHE TMOHSITHEM JICKAPTOBHI KOOPIAWHATHI B
MPOCTPAHCTBE;

HAXOJIUTh KOOPJIMHATHI BEPIITUH Ky0a U MPSIMOYTOJBHOTO Mapasijiesienue/ia
MeToabl MATEMATHKH

[IprMeHSTh W3BECTHBIE METOABI IIPU PEUICHUU CTaHAAPTHBIX MATEMATHYECKUX
3ajad;

3aMeuatb U XapaKTepU30BaThb  MAaTEeMaTUUYECKUE  3aKOHOMEPHOCTU B
OKPY’KAIOIIEH ICHCTBUTEIBLHOCTH;

BbINYCKHHUK NMOJVYHUT BO3MOKHOCTh HAVUHUThCS

Yucna u eviparicenus

C60000HO onepuposamev NOHAMUAMU. Yeloe HYUCL0, OeIUMOCMb HYucell,
00bIKHOBEHHAsL OPOOb, decamuynas Opodb, PAYUOHATILHOE YUCLO, OMHOUICHUE,
npoyenm,

npUBOOUMb NPUMEPDL YUCEI C 3A0AHHBIMU CEOLUCMBAMU OEIUMOCTIU,
onepupogams  NOHAMUAMU.  J02APUPM  Yucla,  MPUSOHOMempuyecKkas
OKDYHCHOCMb, PAOUAHHASL U 2PAOYCHASL Mepa Yaid, GeUdUHA yaid, 3a0aHH020
MOYKOU HA MPUSOHOMEMPULECKOU OKPYIHCHOCMU, CUHYC, KOCUHYC, MAH2EHC U
KOMAH2EHC Y208, UMEIOWUX NPOUZBOIbHYIO EIUYUHY, YUCIA € U T,
NOb308AMbCS OYEHKOU U NPUKUOKOU NPU NPAKMUYECKUX paAciemax,
npo8oOUMb NO U3BECMHBIM OPMYIAM U NPABUIAM NPeoOPA308aHUS OYKBEHHBIX
8bIPAIICEHUL, BKIIOYAIOUWUX cmenetu, KOPHU, noeapughmol u
mpuecoHoMempuieckue QyHKyuu,

HaX00umov 3HAYEHUs UYUCIO08bIX U OVKBEHHBIX BbIPANCEHUN, OCYWEeCMEss
HeobxXoo0umble NOOCMAHOBKU U NPeodPA308aAHUAL.



B noeceonegnoii scuznu u npu uzyueHuu Opy2ux y4eOHvlxX npeomemaos:

8LINONIHAMYL ~ 0CUCEUs. C  YUCTOBLIMU ~ OAHHLIMU NPU  peuleHuu 3a0ay
NpaKmu4ecKko2o Xxapakmepa U 3a0a4 U3 pasiuuHulX obOnacmeti 3HAHUL,
UCNONBL3Ys NPU He0OXO0OUMOCMU CNPABOYHbIE MAMEPUATb U GbIYUCTUMETbHBLE
ycmpotucmea,

Ypasuenusa u nepasencmea

Pewamv payuonanvnvie, noxkazamenvuvie u nozapugmuyeckue ypasHeHus u
HepaseHcmea, npocmenwiue  UPPAYUOHAIbHbIE U MPUSOHOMEMPUYECKUe
VPABHEHUS, HePAGEHCMBA U UX CUCTEMb,

UCNONIb308AMb  MemoObl  peuleHUs  YPAGHeHUull:  npugeoeHue K  6Uoy
«npousgedeHue pasHo HYMoO» UM  «YACMHOe PAGHO HYII0», 3aMeHd
NnepemeHHbIX;

UCNONIL308AMb MEMOO UHMEPBATIO8 OJisl peUleHUsl HePABEHCMNE,

u300paxcamsv HA MPULOHOMEMPUUECKOU OKPYHCHOCMU MHOMNCECMBO peuleHull
NpoCmeuux mpuecoHOMempu4ecKux ypasHeHull U HepaseHcms;

8LINOIHAMbL  OMOOP KOPHel VPAGHEeHUU Ul peuleHull HepageHcms 8
coomeemcmeuu ¢ OONOJHUMENbHBIMU YCIOBUAMU U O2PAHUYEHUIMU.

B noeceonegnoii scuznu u npu uzyueHuu Opy2ux yueoHvlx npeomemos:

COCMABIAMb U peulams YPAasHeHusl, CUCmeMbl YPAGHEeHUL U HepaABeHCMBd npu
peuteHuu 3a0ay 0py2ux y4eOHbix npeomemos;

UCNOIBL306aAMb YPABHEHUs U HEPABEHCMEA Ol NOCMPOEHUs. U UCCAeO08AHUSL
npocmenuux — MamemMamu4yeckux — Mooeael  PeaibHblX — CUmyayuil  uiu
NPUKIAOHBIX 304U

Dynkuyuu

Onepuposamv NOHAMUAMU: 3ABUCUMOCTIb BEIUYUH, (DYHKYUA, apeyMeHm U
3HaueHue PyHKyuU, 061acmov ONpedenreHUs U MHONCECMB0 3HAYEHUL QYHKYUU,
epaghux  3asucumocmu, 2epagux GYHKyuu, HYyIU QYHKYUU, HPOMENCYMKU
3HAKONOCMOSIHCIMGA, BO3DACAHUE HA YUCTIOBOM NPOMENCYmKe, YOvleaHue Ha
YUCTIOBOM NPOMEINCYMEKe, HAuboIblUlee U HAUMeHbUlee 3HAYeHue (QYHKYuu Ha
YUCTIOBOM  NPOMEICYMKe, Nepuooudeckas @QyHKyus, nepuoo, yemHas u
Heuemuas QyuKyuu,

Onepuposamv NOHAMUSIMU: NPAMAs U 00pamuas NPONOPYUOHATLHOCHLD,
JIUHEUHAs, KEAOPAMUYHASA, J02aPUPMUYECKAs U NOKA3AmenbHdas QYHKYuuU,
mpueoHoMempuieckue QyuKyuu,

ONUCLIBAMb NO 2PAPUKY U 8 NPOCMEUWUX CIy4asx no gopmyne nogeoeHue u
ceolicmea  QyHKYull, Haxooums no 2epaguxky GyHkyuu Hauboabwiue U
HaumeHbliue 3HA4YeHUs.

B noeceoneenoit ncuznu u npu uzyyenuu Opy2ux y4eoHoviX npeomemos:

onpeodensims no epapuxkam u UCnoab308amov Ol peuenuss NPUKIAOHbIX 3a0ay
CBOUCMBA PEAbHBIX NPOYECCO8 U 3a8Ucumocmell (Hauboabuiue U HauMeHbuiue
3HAYeHUs, NPOMEI’CYMKU BO3PACMAHUS U YObIBAHUS (DYHKYUU, NPOMENCYMKU
3HAKONOCMOSIHCMBA, ACUMNMOMbL, NePUoO U m.n.);

Dnemenmopl Mamemamuyeckozo anaau3a

Onepuposamv NOHAMUAMU: NPOU3BOOHASL (DYHKYUU 8 MOUKe, KACAMEeNbHAs K
epaguxy yuxyuu, npou3sooHas QyHKyuu,

BLIYUCTAMb  NPOUIBOOHYIO OOHOYJIEHA, MHO20UNeHd, KBAOPAMHO20 KOPHS,
NPOU3BOOHYIO CYMMbL DYHKYULL,



8LIYUCTAMb  NPOU3BOOHBIE INIEMEHMAPHLIX  (DYHKYUL U UX KOMOUHAyul,
UCNONIb3YS CNPABOYHBIE MAMEPUATIBL,

B noeceonegnoii scuznu u npu uzyueHuu Opyzux yueoHvix npeomemos:

pewiamsb NPUKIaoHvle 3a0adu u3 Ouonro2uu, QUIUKU, XUMUU, IKOHOMUKU U
Opyeux npeomemos, CeA3aHHble C UCCIe008aAHUeM XAPAKMEPUCTNUK DedlbHbIX
npoyeccos, HAxoAHCOeHUueM HAUOOIbUUX U HAUMEHbUUX 3HAYEHUL, CKOPOCMU U
YCKOpeHusi u m.n.;

Cmamucmuka u meopus 6epoAmMHOCHEN, 102UKA U KOMOUHAMOPUKA

Hmems npedcmasnenue 0 OUCKpemHbIX U HENPEPBIGHBIX CIVUAUHBIX BENUUUHAX
U pacnpeoenenusix, 0 He3a8UCUMOCIU CIVYAUHbIX GEIUYUH,

umems npeocmasieHue o MamemMamuyeckoM OXCUOAHUU U OUcnepcuu
CYYAUHBIX GEIUYUH,

umems npeocmasieHue 0 HOPpMAaibHOM pacnpeoenreHuy U nPpuUMepax HOpMaibHO
PAcnpeoesienHblX CAYYAtHbIX GeIUYUH

B noeceonegnoit scusnu u npu uzyuenuu opy2ux npeomemos:

BLIYUCISIMb UTU OYEHUBAMb BEPOSIMHOCMU COOBIMULL 8 PEANbHOU HCUZHU,
8bLOUPAMb NOOX00sIUUE MEMOObL NPEOCMABIeHUsL U 00PAOOMKU OAHHBIX,

Texcmoesuvie 3a0auu

Pewamv  3a0auu  pasnvix munos, 6 mom uucie 3a0a4u  NOBLIUEHHOU
MpyoHOCMU,

8bIOUPAMb ONMUMATILHBLL MEMOO peueHust 3a0ayu, pacCMampusds pasiuyHvle
Memoowl;

cmpoums  MOOelb  peuleHus  3a0aqu,  NpPo8ooUmsb  0OKA3AMeNbHble
paccyaicoenus,

pewamsv  3a0auu, mpedylowue nepebopa aApUAHMO8, NPOBEPKU VCIOBUIL,
8b100PA ONMUMATILHO20 Pe3YIbmama,

B noeceonegnoit scuznu u npu uzyueHuu opy2ux npeomemos:

peuwiamsb npakmuyeckue 3a0adu u 3a0ayu u3 Opyeux npeomemos

T'eomempus

Onepuposams noHAMUAMU. MOYKA, NPAMAs, WIOCKOCMb 8 HPOCMPAHCMEe,
napanieibHoCmMsy U NePREHOUKYIAPHOCHb NPAMBIX U NIIOCKOCMEL,

NpUMeHAMb O peuleHuss 3a0ad 2eomempuyeckue @axkmol, eciu YCio8us
npUMeHeHUsl 3a0anbl 8 A6HOU popme;

peuamsv 3a0a4u HA HAXONCOCHUE 2eOMEeMPUUEeCKUX 8eIUYUH No 00pasyam uiu
aAneopuUmmam,

OnuUCHIBAMb  83AUMHOE  PACNOJIONCEHUe  NPAMbIX U NJIOCKocmel 8
npocmpancmee;

Gdopmyruposams c8oUCMBa U NPUSHAKU pu2yp;

00KA3bI8AMb 2e0MeMPUYECKUE YMBEPHCOCHUS

gnademsv  CMAHOAPMHOU  Klaccugurayuell  NPOCMPAHCMBEHHbIX — pueyp
(nupamuosl, npuzmoel, napaiieienuneovl);

Haxooums 00vembl U NIOWAOU NOBEPXHOCMEU 2eoMempuyecKux men C
npumereHuem opmyi,

BLIYUCTAMb PACCMOSHUSL U Y2bl 8 NPOCMPAHCGE

B noeceoneenoit scuznu u npu uzyueHuu opyux npeomemos:



— UCNOTB306aMb  CEOLUCMEA 2e0MempudecKux ¢ueyp O peuwleHuss 3a0ad
NpaKmu4ecKo2o xapakmepa u 3a0ay u3 opy2ux ooaiacmetl 3HaHUl
Bexmopuot u koopounamul ¢ npocmpancmee

— Onepupogsamv NOHAMUAMU  O0EKAPMOBbL KOOPOUHAMbL 8 NPOCMPAHCmee,
8EKMOp, MOOYIb 8eKMOPA, PABEHCMBO 8EKMOPO8, KOOPOUHAMbL 6eKMOpd, Y20l
medHcoy 8eKmopamu, CKAIAPHOEe NpOU3Be0eHue 6eKmopos, KOJIUHEeapHbvle
8EKMOpbl,

— HAXo0umv paccmosnue Mexcoy O08YyMs MOYKAMU, CYMMY BEKMOpO8 U
npousgeoeHue GeKmopa Ha HUCIO, Y20l MeHcOy BeKMOPaMu, CKAIAPHOe
npousseoenue, packiadbl8ams 6eKMop no 08yM HeKOINUHEeAPHbIM 8eKIMOPAM.

COAEPKAHHUE KYPCA
10 kaacc

1. TosxkaecTBeHHBIE IPeO00PA30BAHUA BbIPAKECHUI
ApudmeTndyeckue JCHUCTBUS C IEIBIMU YUCIaMU. Apu(METHUYECKHUE JCHCTBUS C
IpOOHBIMU  4YMClIaMH. HaxokJeHwe  3HA4YeHHs  YHCJIOBOTO  BBIPAKCHHS.
ApudmeTndeckue JAeiCTBUS ¢ anredpandeckuMu BeipaxkeHusiMu. [IpeobpazoBanue
CTENIEHHBIX BbIpakeHUU. IIpeoOpazoBaHue HPpaAIMOHATLHBIX  BBIPAKCHHH.
Monayns. CBolicTBa MOYJIst
2. @yHKIMH
[lonsitue aprymenta u 3HaueHus QyHKkuud. Haxoxnenue Hyned QyHKIuU.
HauGonbiee n HaumeHsblee 3Ha4eHUs] GyHKIUU. YETHBIE U HEYETHBIE (DYHKIINHU.
[Tepuognueckue ¢pynkunu. [Iposepounas padora Nel «Dynkiuu. Tox1eCTBEHHbIC
npeoOpa3oBaHus BIPAKEHUN)
3. [locaexoBareIbHOCTH
HucnoBele mnocinenoBarenbHOCTU. [Iporpeccum um TekcToBbIe 3agaund. Meron
MaTeMAaTHYEeCKON  MHAYKIMU. becKoHeuHass TreoMeTpudeckas [IpOrpeccHus.
[IprumeHeHne npuHIKMIIa MATEMAaTHYECKON HHIYKIUH.
4. HepaBenctBa. CucTeMbl HEPaBEeHCTB
MmuoxectBa. OOwvenunenue. Ilepeceuenue. Kpyrm DOiinepa. YwucnoBoii
npoMexyToK. YncioBble HepaBeHCTBA. CBOMCTBA PABHOCHIIBHOCTH MPH PEIICHUU
HepaBeHCTB. JluHeltHbie U ApoOHO-TMHEHHBIE HepaBeHCTBA. KBaapaTHbie
HEpaBeHCTBA. MeTObl PELICHHs] KBaJApaTHBIX HEPABEHCTB. Teopema O cpeaHeM
apu(METHIECKOM H  CpeJHEM TeoMeTpuueckoMm. PemieHne  HepaBeHCTB
00001mEHHBIM METOJIOM MHTepBaoB. Cuctembl HepaBeHCTB. [IpoBepounHas pabora
Ne2 no teme «HepaBenctBa. CucteMbl HEPABEHCTBY»
5. IlmaHuMeTpHrUYecKHe 3a1a4H.
[Ipon3BOaBHBIM TPEyrojbHUK. YeThlpe 3aMedaresbHble TOYKM TPEYrOJIbHUKA.
[IponmopurOHAIBHBIE OTPE3KH B MPSIMOYTOJBHOM TpPEYrojibHUKE. Menuana
MPAMOYTOJIBHOTO TpeyronbHuka. Teopema UeBbl u Menenasa. Teopema Daineca.
Jlenenne oTpe3ka Ha N paBHBIX dYacTted. OTHOIIEHWE TUIOMIAACH TMOJ00HBIX
TpeyroiabHukoB. Teopema o Ouccektpuce yria. YeTblpéxyroiabHuku. CBONCTBA U
MPU3HAKU YETBIPEXYTOIBHUKOB. CBOMCTBA ITONIAJIE MHOTOYTOJIbHUKOB
OkpyxHocTh. (CBONCTBa KacaTelbHbIX K OKPYXHOCTH. OKpyXHOCTb U
TpeyroJibHUK. OKpYyXHOCTb M YETBIPEXYTOJBbHUK. YTIBI H OKPYXHOCTb.
Merpuueckue COOTHOLIEHUS B OKpYXHOCTU. JliimHa oxpyxHoctu. Ilnomans



Kpyra 4 €ro 4acrTei.

[IpoBepounas padora Ne3 mo teme «llnmanumerpuyeckue 3agayu Ha MIOCKOCTH
(mo marepuanam EI'D).

6.YpaBHeHHs U cUCTeMbI YPABHEHUI. Y paBHEeHUs, Colep:Kallue MOAY.Jab
[lenble panoHaNbHBIC YpAaBHEHHS. YPABHEHUS C OJHOW MEpeMEHHOU. CUCTEMBI
JMMHENHbIX  ypaBHeHMH. KBaapartnele ypaBHeHHss W TeopeMa  Buera.
Uppaunonanbsubie ypaBHeHUs. CTENIEHHbIE YPABHEHUS.

JIpoOHO — palMoHajIbHbIE YpaBHEHUS BHH&%:O. VYcnoBue paBeHCTBa JIpoOu
Hy0. PaBHOCHIIBHBIE TIpeoOpa3oBanus. [lepexos K ypaBHEHUIO — CIEACTBUIO MPU
pelieHn IpoOHO — palMOHANBHBIX YpaBHEeHM. PernieHue ypaBHEHUN 3aMeHOMU
nepeMeHHbIX. [[puMeHenne cBOMCTB (PyHKIMHU MTPU PELICHUU YPABHEHHM.
VYpaBHeHusi,  coJep)Kallue  MEePEMEHHYI0  MOJ  3HAaKOM  aOCOJIOTHOM
BeIMUUHbI(MOYIsI). PaBHOCHIIBHBIE TMpeoOpa3oBaHUsS YpaBHEHM, cojaepiKaliue
Moaynb. MeTol TNpPOMEXYTKOB (MHTEpBAJIOB) TMpU pEUICHUU YpaBHEHUH,
comepxamue Moayib. [IpumMeHeHHe TeOMETPUYECKOro CMbICIa  MOJYJIS.
[IpoBepounass pabora Ned mo Teme «YpaBHeHus. Cuctembl ypaBHEHUI» (I10
matepuanam EI'D)

7. Teopusi yuceJ

CaolicTBa AeNMMMOCTH. 3a7a4i Ha JEIUMOCTh. TeKCTOBbBIE 3a7a4M, UCTIONb3YIOIINE
JENUMOCTbD IIEJIbIX YHCcell. DKCTpeMalbHbIE 3a/1au B LENbIX yKciax. [JuopaHToBsI
YpaBHEHHs TMEPBOrO MOPsAKA C JABYMsI HEU3BECTHBIMU. /[MOGaHTOBBI ypaBHEHUS
BTOPOrO TOpsiAKa C JABYMSI HEU3BECTHBIMU. YPaBHEHUS B LEJIbIX YHCIAX.
TexcToBbI€ 3aa4M, UCIIOJIB3YIOIINE YPABHEHUS B LIEJIBIX YHCIAX

8.2/1eMeHTbI MAaTeMAaTH4YeCKOW CTATUCTUKH, KOMOMHATOPHUKH H TeOpHUH
BEPOSITHOCTEM

3amaun Mo Teopuu BeposATHOCTEW. IIpuMeHEeHHe KIacCHYECKOro OIpeIesICHHS
BEepOSATHOCTU. (CTAaTHUCTUYECKOE ONpPENeNICHHE BEPOSITHOCTH. Fcmosib30BaHHE
KOMOMHATOPHBIX YUCEN. DIIEMEHThI CTATUCTHKH, TAOIUIIBI, 00paO0OTKa JaHHBIX.

11 kaacc

1. TekcToBBIE 327291

3amaun Ha 4yuCIOBBIE 3aBUCUMOCTH. Haxoxxnenue npobu ot uucia. Haxoxmenue
gguciaa Mo ero JApoOu. 3amauyd ¢ IEAbIMH  YMCIaMH.  3aJa4d = Ha
MIPOU3BOIUTEIBHOCTb.

3amaun Ha «ABWXKEHHE». JIBU)KEHHME HABCTpE4y U B  IPOTHUBOIOJIOKHBIX
HampaBJICHUsIX. /[BH)KEHHE BIOTOHKY. /[BMIJKEHHE MO OKPY>KHOCTH. [[BUXKEHUE IO
BOJIe. 3aJjauyu Ha CIUIaBbl U CMECHU. 3a/laud Ha «CIUIaBbl». 3aJaud Ha «CMECH.
3amaun Ha «pacTBOpbI». 3ajlaud Ha «pa30aBieHUE». 3aJaud HAa MPOLEHTHI.
OCHOBHbBIE COOTHOILIECHHS U BBIPAXKEHUS, BCTPEUAIOIIUECS IPU PEIICHUH 3a/1ad Ha
mpotueHThl. [lonsatus «kodddunuent yBenwueHus». [IpaBuno HaumMcieHUs
«CIIOXKHBIX MpoleHTOB». [IpoBepounas padota Ne 1 « TunoBbie TEKCTOBBIE 3a/1a4n»
(mo matepuanam ET'D)

2. YpaBHeHHS M CUCTeMbl YPABHEHUI

Tpuronomerpuueckue YPaBHEHUS. Anrebpanueckue npeoOpa3oBaHUs
TPUTOHOMETPUUECKUX YpaBHEHHI. YCIOBUS PAaBEHCTBA JIByX OJHOMMEHHBIX
TPUTOHOMETpUUECKUX (QYHKIMI. PernieHue TPUTOHOMETPUUECKUX YpPaBHEHUU



[IOHW)KCHUEM CTEleHU. DBBeneHue BCIIOMOrareibHOro aprymenra. Pemienue
TPUTOHOMETPUYECKUX YpPAaBHEHUM, 3amMeHOW mepeMeHHbIX. OTOOp KOpHEHl B
TPUTOHOMETPUUYECKUX YPABHEHUSAX C IIOMOIIBIO E€IMHUYHOM OKPYKHOCTH.
[IpumeHeHue cBOMCTB (hYHKLMIA MPU PEIIEHUN TPUTOHOMETPUUECKUX YPAaBHEHUIA.
[loka3zatenbHble ypaBHEHUS. AnreOpanyeckue MNpeoOpa3oBaHMs IMOKa3aTEIbHBIX
ypaBHEeHM. Pernienune nmokaszaTtenbHbIX YpaBHEHUM, 3aMeHON nepeMeHHbIX. OTOOp
KOPHEM B II0KA3aTEIbHBIX YPABHEHUAX C IOMOLIBI0 KOOPAUHATHOM IIPAMOMN
Jlorapupmuueckue ypaBHeHHs. Pemienue sorapuMHUUECKHX  ypaBHEHUH,
OCHOBaHHO€  Ha  ompexaeneHue  jorapupma.  YpaBHEHHUS,  pelIacMble
Jorapu(pMUpOBaHUEM. Jlorapudpmuyeckue YpaBHEHUS, peliaemble
NoTeHIHUpoBaHUEM. Perienue norapuMUUecKux ypaBHEHUN C MOMOIIbIO (HOpMyTT
nepexo/ia OT OJIHOIO OCHOBaHUS Jorapudma K IpyroMmy. YpaBHEHHs, CollepKalline
norapudM B nokazarene crerneHu. CucrteMbl ypaBHeHHH. CUCTEMBI, coliepiKalline
TPUTOHOMETpUYECKUE ypaBHEHMS. CHUCTEMBI, COAEpKAIIME IOKa3aTEIbHBIE
ypaBHeHus. CUCTeMBI, cojepxaliue jorapupmudeckue ypaBHeHus. CMelIaHHbIe
cuctemsbl ypaBHeHuil. [IpoBepounas padota Ne 2 o Teme «YpaBHEHUS U CUCTEMBI
ypaBHeHui» (1o marepuaiam EI'D)

3.Ctepeomerpus

OcCHOBHBIE TPOCTPAHCTBEHHbIE (UTYPHl U COOTHOIIEHUS.  [IpsIMOYTrOdBHBIM
napajuiesienunesl. OJIEeMEHThI, TMOBEPXHOCTh, 00BEM. I[Ipusma. DnemeHTsl,
HOBEPXHOCTh, 00bEM. Terpasap. DneMeHThl, MOBEPXHOCTh, 00BEM. [lupamuna.
DJNeMeHThbl, TMOBEPXHOCTb, 00BbEM.  MHororpanHuk. Ilnomaab NOBEPXHOCTH.

O6bém mo matepuanam EID. Hunuaap. DieMeHThbI, MOBEPXHOCTb, OOBEM.
Konyc. DnemMeHTsl, TOBEpXHOCTH, 00bEM. [1lap. DiieMeHThI, TOBEPXHOCTH, 00BEM.
4.BekTOopbl

Bekropsl B mpocTpaHcTBe. MeTton KoopAuHAT B mpocTpaHcTBe. IIpumeHeHue
BEKTOPHO — KOOPJMHATHOTO CIOCO0a MPH PEIICHUU 3aJad. YTOI MEXIY ABYMS
OpSAMBIMUA. YTOJI MEXIY [JBYMS IUIOCKOCTSMHU. PaccTossHMe OT TOYKH [0
IJIOCKOCTH.

[Iposepounas padota Ne 3 «IIpoctpancTBennbie purypsl. BekTopsl.» (1o
marepuanam EI'D).

S5.HepaBeHcTBa U ccTeMbI HEPABEHCTB

Pemienne  moka3aTenpHBIX ~ HEPABEHCTB  C  HCHOJIB30BAHUEM  CBOWCTB
MOKa3aTeNbHON (QyHKIMU. PemieHne mMoka3aTeNbHBIX HEPABEHCTB METOIOM
WHTEpBaNOB. BapuanTtel pemieHus norapudmudeckux HepaBeHCTB. CrocoOsl
npeoOpa3oBaHusl JOrapu(pMHUUECKOrO0 HEPABEHCTBA B pallMOHalbHOE. Perenue
norapuMUYECKAX HEPABEHCTB METOJIOM VHTEPBAJIOB. Pemenue
norapuMUYECKUX HEPABEHCTB C MPUMEHEHHEM MOJICTaHOBOK. Jlorapupmmudeckue
HEPABEHCTBA C IEPEMEHHBIM OCHOBAHUEM.

6.Ilpon3BoaHasi U €€ NPpUMeHeHHe

I'eomeTprudeckuii ¥ GU3HIESCKUA CMBIC MPOU3BOIHON. 3aJaHUE HA BBIYMCIICHHUE C
MIOMOIIBKD TMPOU3BOJHOW TOYEK JOKCTpeMyMma. 3aJaHHE€ Ha BBIUYHCICHUE
HauOoNbIIer0 (HAUMEHBIIEro) 3HAYEHUsS JaHHOM (YHKIMM Ha OTpeE3Ke.
I'padmdeckoe 3amanme TPOM3BOAHON. 3amaHWe MPOU3BOJHON  (HOPMYIIOM.
[IpoBepounas pabora Ne 5 «IIpousBoaHasi U e€ mpuUMeHeHHE» (IO MaTepuaiaM
EI'D). Ilpomepounass pabdora Ne 4 «HepaBencTBa M cCUCTeMbl HEPaBEHCTB.
[IpousBonnas.» (o marepuanam EI'D)



/.3apaum ¢ napamMeTpoM

JluneiitHoe ypaBHEHHE W HEPABEHCTBO ¢ mapamerpom. Jlormueckuii mepebop B
HEJIMHEWHBIX YPABHEHMSIX M HEpaBeHCTBax. KBaJpaTHBIM TPEXUWIEH B 3aJadax C
napameTpoM. MccnenoBanue nuckpuMmuHanTa u popmynsl Bueta. Pemenue 3anau
C MHCIIOJIB30BAaHMEM CBOWCTB KBaJpaTHOTO TpExwieHa. PelleHue ypaBHEHUH,
coAep KalMX 3HaK MOAYJIsA, [IPU HAJUYUU [1apaMeTpOB

TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O MATEPHUAJIA

10 kaacc (Bcero 34 yaca: B Hegenro 1 yac)

XapakTepucTHKA OCHOBHBIX
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1 | ToxnecTBeHHbIE IPe0OPaA30BAHUSA 3 OnuceBaTh CBOMCTBA HATYpaJlb- 4;7
BbIPa:KeHU HOTO pAna.
ApubdmMernueckue TeUCTBUS C 1 YuTaTh M 3aIIMCHIBATh HATypasb-
LEeIBIMU U IPOOHBIMU YHCIIAMHU. HbIE YHCIIa, CDABHUBATH U YIIOPAIO-
HaxosxieHne 3HaueHHs YMCI0OBOTO YUBAThH HX.
BbIpaKeHus. AnreOpanueckue BBITTOHATE BEIYMCIIEHHUS C HATY-
BBIPAKEHUS. PaIbHBIMU YHCIIAMH; BBIUYUCIIATH
3HAYEHHUSI CTETICHEM.
CreneHHbIE BBIPAKECHUS. 1 PopMynHpoBaTh CBOMCTBA
HppannoHanbHbI€ BEIPOKCHUS. apudmeTnyecKux IeiCTBUM,
3aMKChIBATh UX C MOMOIIBIO OYKB,
Monaynb uncia. CBOMCTBA MOTYJIA 1 npeoOpa3oBhIBATh HA KX OCHOBE

YHCIIOBBIE BBIPAXKEHMUS.
AHanmu3upoBaTh U OCMbICIIUBATh
TEKCT 3a/1a4i, nepedopMyIupoBaTh
yCJIOBHE, U3BJIEKaTh HEOOXOIUMYIO
UH(pOpMaLHIO, MOJETUPOBATh
YCJIOBHE C TIOMOLIBIO CXEM, PU-
CYHKOB, PEaJIbHBIX NIPEIMETOB;
CTPOMTH JIOTUYECKYIO LIETI0UKY pac-
CYXIECHHUI; KPUTUYECKU OLICHUBATh
MIOJIy4YEHHBIA OTBET, OCYIIECTBIIATh
CaMOKOHTPOJIb, IPOBEPSISI OTBET HA
COOTBETCTBUE YCIIOBHIO.
DopMyIMpoOBaTh ONPEACICHUS
JEJIATENS U KPaTHOTO, ITPOCTOTO
qKCila ¥ COCTAaBHOTO YMCIIA, CBOM-
CTBA Y NMPU3HAKH JEITUMOCTH.
Jloka3pIBaTh ¥ OIIPOBEPraTh C I10-
MOILbIO KOHTPIIPUMEPOB
YTBEPKACHUS O AETUMOCTU YHUCETL.
KnaccudunupoBath HaTypaabHbIE
yucia (4eTHbIE M HEYETHBIE, 110 OC-




TaTKaM OT JIeJIeHUs Ha 3 | T. I1.).
HccenenoBats mpocTenme 4uciio-
BbIE 3aKOHOMEPHOCTH, IPOBOJIUTH
YHCIJIOBBIE SKCIIEPUMEHTBHI.

DyHKUUHA

[TonsiTHe aprymMeHTa u 3HaYEHUS
¢byukuun. Haxoxnenue Hynei
¢byukuun. Haubosnpiiee, HaumeHblee
3HaueHUs GyHKUINUU

UETHbie 1 HEUETHBIC (PYHKITUH.
[Tepunoanueckue GhyHKITUN

Ilposepounasa pavoma Nel
«@ynxyuu. Toxncoecmeennvie
npeoodpazoeanus GblPadzceH Ul

Boruncnsate 3HaueHus GyHKINMH,
3a/laHHBIX (GOPMYJIaMU; COCTABIISATh
TaOIUIbl 3HAUEHUN (QYHKIIHM.
CtpouTs 1o ToUKaM rpaguxu
¢bynkumii. OnuceiBaTh CBOWCTBA
(GbyHKIIMM Ha OCHOBE ee rpaduye-
CKOTO IIPEJCTABJICHU.

Mo nenupoBaTh peaabHbIE 3aBUCH-
MocTu hopMyrIamMu U rpaguKkaMm.
YuraTh rpadukn peanbHbIX
3aBHCHMOCTEM.

Hcnonb30BaTh GyHKIMOHATBHYIO
CHUMBOJIMKY JIJIS 3aIllUCH pas-
HOOOpa3HbIX (DAKTOB, CBS3aHHBIX C
paccMaTpuBaeMbIMU GYHKLUSAMU,
oOoraiiias OIbIT BbIIOJIHEHHS
3HAaKOBO-CUMBOJIMYECKUX
JNIEUCTBUI.

Crpouts peueBble KOHCTPYKIIUHU C
UCIOJIb30BAHUEM (DYHKIIMOHAJIBHOM
TEPMHUHOJIOTHH.

PacriozHaBath BUIbI N3y4aeMBbIX
¢dynkuuii. [TokaspBaTh cxemaTu-
YECKH TI0JIOKEHUE HA KO-
OpPAMHATHOM IJIOCKOCTH I'pauKOB
u3y4yaeMbIX GyHKLIUH B 3aBU-
CHUMOCTH OT 3Ha4eHUH K03 PuIu-
€HTOB, BXOALINX B (OPMYJIBL.
Crpouts rpaduku u3ydaeMbIx

(b yHKIMIT; ONMHUCHIBATh UX CBOMCTBA.

2:5




IHocenoBaTe ILHOCTH

[TocnenoBarensHoCcTH. [Iporpeccus
UucnoBsle MOCAEA0BATENbHOCTH.
[Iporpeccuu u TEKCTOBBIE 3a/1a4H.
beckoneunas reomerpuueckas
IIPOTrpeCCHs.

Meto1 ¥ NPUHIIMIT MAaTEMaTUYECKOM
uHayKIuu. [IpuMenenne nmpuHIuna
MaTeMaTHYEeCKOW MHIYKIIUH.

[TpumeHsTH MHIEKCHBIE 0003HaYe-
HUSI, CTPOHUTH PEUCBHIC
BBICKa3bIBAHUS C UCTIOIH30BAHNEM
TEPMUHOJIOTUH, CBA3aHHOMU C
HOHSATHEM IOCTIEI0BATEIBHOCTH.
Bbraucnare 4ieHsl mocieaoBa-
TeNbHOCTEH, 3alaHHbIX (OPMYIION
II-TO YJIEHA WJIH PEKYPPEHTHOMN
bopmynoi.

YcranaBiaMBaTh 3aKOHOMEPHOCTD B
IOCTPOEHUH NOCIIE0BATEIBHOCTH,
€CITM U3BECTHBI TEPBBIE HECKOIBKO
€€ YJICHOB.

N3o06paxats 4ieHsl 1o-
CJIEIOBATENIbHOCTH TOUYKaMH Ha KO-
OPAVHATHOM IIOCKOCTH.
PacrioznaBatek apudmeTnueckyro u
TeOMETPUIECKYIO POTPECCUH TIPH
pa3HBIX crioco0ax 3aaaHusl.
BrniBoguTh Ha OCHOBE JOKAa3aTENIb-
HBIX pacCyKICHUN (HOPMYITBI
o01mero ujieHa apupMeTHIECKON 1
F€OMETPHYECKON NMPOTPECCUi,
CYMMBI TIEPBBIX N YJICHOB
apuMETUIECKON U T'€0-
METPUYECKOHN MPOTPECCUM; pelIaTh
3aJ]a4i C UCIIOJIb30BAHUEM ITUX
dbopmyit.

PaccmatpuBaTh mpuMepsl U3 pe-
aNbHOM JKM3HU, WUTIOCTPUPYIOIIHE
U3MEHEHUE B apu(PMEeTUYECKOMN
IPOrPECcCUu, B reOMETPUIECKON
porpeccuu; n300paxarb
COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaduYeCKy.

Pematsb 3a1aun Ha CI0XKHBIE TTPO-
LEHTHI, B TOM YHCIIE 33]]a41 U3
peabHOM MPaKTUKKU. BeIYucisaTh
3HaueHus (QYHKIMMA, 3aJaHHBIX
dbopMynamu, COCTaBIATH TAOIUIIBI
3HAYCHUH (YHKIUH.
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HepaBencrBa. CucreMbl
HEPaBEHCTB

Pemate HEPAaBCHCTBA IpU MOMOIIHN
PaBHOCHUJIBHOCTHU HA MHOXKCECTBAX.
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MHosxecTBa. YUCIOBOM TPOMEKYTOK.
MuoxectBa. OObeIMHEHHE.
[Tepeceuenue. Kpyru Diinepa.
Hucnosslie HEPaBEHCTBA.

Ksagpartusie HepaBeHcTBa. Teopema o
cpenHeM apu(METHIECKOM U CPEeTHEM
reoMerpraeckoM. O000MEHHBIM
MCTOJOM MHTCPBAJIOB

CucremMbl HEpaBEHCTB
Ilposepounasn paboma Ne2

«Hepaeencm éa. Cucmemut
Hepaeencme.»

Pemats HepaBeHCTBA C IOMOLIBIO
METO/1a UHTEPBAJIOB JUIs
HETPEPhIBHBIX (YHKIUH.

Pewats npocreiimue
[I0Ka3aTeIbHbIE U
JorapupMUUECKUEe HEPABEHCTBA, a
TaK)K€ HEPAaBEHCTBA, CBOJSAIIUECS K
IPOCTEHIIUM TP TOMOIIY 3aMEHbI
HensBecTHOTo. [Ipumenenue
CBOWMCTB MOHOTOHHOCTHU U
OTPaHUUYEHHOCTH (QYHKIHUH K
PELICHUIO NOKa3aTeIbHbIX U
Jorapu(pMUUECKUX HEPABEHCTB.
YMeTh 3anuceiBaTh yCI0BUS
MOJIOKUTEIBHOCTH KaXI0T0 U3
BBIPQ)KEHUI 1101 3HAKOM
norapudma, 4ToObI UCKITIOUYUTH
npuoOpeTeHne MOCTOPOHHUX
pEelIeHUN.




HJIaHI/IMeTpI/I‘leCRI/Ie 3agadu Ha
IJIOCKOCTH.

DopMyaMpoBaTh ONPEACICHUS
IPSIMOYTOJIBHOTO, OCTPOYTOJIbHOTO,
TYIOYTOJIBHOTO, PAaBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB;
BBICOTBI, MEIMAaHBI, OUCCEKTPUCHI,
CPEIHEH JIMHUU TPEYrOJIbHUKA;
pacrno3HaBaTh M U300paxkaTh UX HA
yepTrexax U pUCyHKax.
PopMynHpOBaTh ONPEICIICHHUE
PaBHBIX TPEYroabHUKOB. DopMy-
JUPOBATh U JI0KA3bIBATh TEOPEMBI O
IIpU3HAKaxX paBEHCTBA
TPEYTrOJIbHUKOB.

OOBACHATH U WILTIOCTPUPOBATH
HEPaBEHCTBO

TPEYroJbHUKA.

®opMyIMpoOBaTh U JOKA3bIBAThH
TEOpPEMBI O CBOMCTBAX M NMPU3HAKAX
PaBHOOEIPEHHOTO TPEYrOJIbHUKA,
COOTHOIIEHUSAX MEXIY CTOPOHAMU
U yrllaMu TPEeYroJbHUKa, CyMMeE
YIJI0B TPEYroJIbHUKA, BHEIITHEM
yTJIe TPEYrOJIbHUKA, O CPEHEN JIH-
HUU TPEYroJIbHUKA.
DopMyIUpPOBaTh ONPEACICHUE
M0I00HBIX TPEYTOJIHLHUKOB.
@opMynHpoBaTh U I0KA3BIBAThH
TEOPEMBI O MPU3HAKAX TO100US
TPEYroJIbHUKOB, Teopemy Daneca.
O3HakoMmJIeHHE ¢ TeopeMaMu YeBbl
u MeHenas npu pelieHuu 3a/1a4 Ha
MIOCTPOEHUE CEYEHU M.
DopMynHpoOBaTH ONPEACIICHUS
napajuiesaorpamma, IpsiMmoyroJib-
HUKa, KBaJpaTa, pom0a, Tparneuuu,
paBHOOEPEHHO U MPSMO-
YTOJIBHOU Tparenuu, CpeiHei
JIMHUU Tpaneuuu; paclio3HaBaTh
n300paxkaTh X Ha YepTekax u
PUCYHKaX.

PopMynHpoBaTh U I0KA3bIBAThH
TEOPEMBI O CBOMCTBAX U MPU3HAKAX
napajuiesorpamma,
IPSIMOYTOJIbHMKA, KBaJipaTa,
pomOa, Tpamneruy.

Pemats 3anaun Ha mocTpoeHHUE,
JI0Ka3aTeNbCTBO U BBIYUCIICHHUS.
MonenupoBaTh yCIOBHE 3a1a4H C
IIOMOUIBIO YEPTEKA NN PUCYHKA,
IIPOBOAMTH JIOTIOJIHUTEIBHBIE 10-
CTPOEHUS B XO/I€ PEILIECHUSI.
Boiaensate Ha uepTexe
KOH(pUTYpaluu, He0OOXOTUMBIE IS
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ILnanumerpus. TpeyrojbsHUKH.
MHOroyroJbHUKH

TpeyroJibHUKU. DIEMEHThI
TPEYroJbHUKA. 3aMedaTeIbHble TOUKU
TPEYroJIbHUKA

3ameuaTelIbHbIE OTPE3KU B
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE

[IpumeHeHue TeopeM IpU pelIeHuu
3anau Ha EI'D. Teopema Yessl,
Menenas. Teopema Paneca.
Yerbipéxyronpauku. CBolicTBa
IJI0IIA 1N

OxpyxHOCTH
OxpyxHOCTh. CBOMCTBA KacaTeIbHBIX
K OKPY>KHOCTH.

OKpy»XHOCTb M1 MHOTOYT OJIbHHUKH.
VYTIIBI M OKPYKHOCTB.

JlnmuHa okpyxHOCTH. [Lommans kpyra
M €r0 YacTei.

Ilposepounasa pavoma Ne3 no meme
«lIInanumempuueckue 3adauu Ha
niaockocmuy (no mamepuanam EI'3)

pOBEJICHUS] 000CHOBaHUI
JIOTUYECKUX I1aroB PELICHMSL.
®opMyIMpoBaTh ONPEACICHUS
MOHATHUH, CBSI3aHHBIX C OKPY’KHO-
CTbIO, LIECHTPAJIbHOI'O ¥ BIMCAHHOTO
YIJIOB, CEKYLIEH U KacaTeJIbHOM K
OKPY>KHOCTH, YTJIOB, CBSI3aHHBIX C
OKPY>KHOCTBIO.

@opMyaupoBaTh U JIOKa3bIBaTh
TEOpPEMbl O BIIMCaHHBIX yrijax,
yriax, CBSI3aHHBIX C OKPY>KHOCTBIO.
M3obpaxats, pacmno3HaBaTh U
ONMCHIBaTh B3aUMHOE  PACIIOJIO-
JKEHHE NPSIMOM U OKPYKHOCTH.
N3o00paxxate u  (popMyIHpoOBaThH

OTpeeNIeHuUs BIIMCAHHBIX u
OTNMCAaHHBIX MHOTOYTOJBHUKOB H
TPEYTOJIbHUKOB;

OKPYXHOCTH, BIIMCAHHOM B Tpe-
YTOJIBHUK, U OKPY/KHOCTH,
OIIMCAaHHOM OKOJIO TPEYroJIbHHUKA.
PopMynHpoBaTh U JOKA3bIBATH
TEOpPEMBI O BIIMCAHHOU U
OIIMCAaHHOM OKPYKHOCTSIX Tpe-
YTOJIbHUKA U MHOTOYTOJIbHUKA.
Pemate 3amau Ha TOCTpPOEHUE,
JI0Ka3aTeJIbCTBO U BBIYUCIICHUS.
MopenupoBaTh yCIOBHE 3aJadd C
MOMOILBI0 YEepTEXka WM PHUCYHKA,
IIPOBOJIUTh JTOTIOJIHUTENIbHBIE I1O-
CTPOCHHMSI B XOJ€ pelieHus. Bel-
JIeNIATh Ha YyepTexe KOHPUTrypauuu,
HEOoOXOauMBbIE JJIi  IPOBEACHUS
000CHOBaHMH JIOTUYECKUX I1IaroB
penieHusl.

NutepnpeTrpoBaTh MOTYy4YECHHbIN
pPE3YNbTAT U COMOCTABIIATD €0 C
YCIIOBHEM 33]1a41




YpaBHEeHUSA M CHCTEMBI YPABHEHHIA.
YpaBHeHus1, coaepxaie MOayJIb.

Pacrio3HnaBath NTHHEWHBIC W KBAJI-
paTHBIC ypaBHEHUSI, IICIIbIC U
JIpOOHBIE YpaBHEHUS.

PemaTe nuHeliHble, KBaJIpaTHBIE
YpaBHEHUS, a TAK)KE YPABHCHUS,
CBOJISIIIIMECS] K HUM; PeIIaTh
JIpOOHO-PAaLlMOHAJIBHBIE YPAaBHEHHUS.
HccnenoBaTe KBaJipaTHBIE ypaBHE-
HUS TI0 TUCKPUMHUHAHTY H

KO3 pUIUEHTaM.

Pemrats TexcToBBIC 3a1aun anred-
panvecKkuM crocoOOM: MEPEXOaUTh
OT CJIOBECHOU (POPMYITHPOBKH
YCJIOBHS 3aJ1a4y K aJre0panveckoit
MOJIEJIN TIYTEM COCTaBJICHUS
YpaBHEHHS;, PEIIaTh COCTABICHHOE
ypaBHEHUE; HHTEPIIPETHPOBATH Pe-
3y/bTar.

Onpenensts, ABISETCS JIH Tapa
qrices peleHueM JaHHOTO ypaBHe-
HUS C JIByMS TICpEMEHHBIMH,
MIPUBOIUTH TIPUMEPHI PEIICHUS
YpaBHEHUH C JIBYMS TICPEMECHHBIMHU.
Pemate 3agaun, anredpandeckoit
MOJIETIBIO0 KOTOPBIX SIBJISIETCS ypaB-
HEHUE C IBYMsI IEPEMEHHBIMU;
HAXOJWTh LIEJIbI€ PELICHUS ITyTEM
nepebopa.

Pemrats cuctemsbl IByX ypaBHEHHI
C IByMs IEPEMEHHBIMH, YKa3aHHbIE
B COJICp’KaHUU.

Pematp TekcToBbIe 331a4u anred-
panyecKuM CriocoOOM: MEPEXOAUTh
OT CJIOBECHOH (POPMYITHPOBKH
yCIIOBUS 33JIa4i K anredpanyeckoit
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Ilenple panroHaIbHBIE YPAaBHEHUS
YpaBHEHHUs C OJHOM IEPEMEHHON
KBanparHble ypaBHEHUS U TeOpeMa
Buera. UppanuonanbHble ypaBHEHUS.
CreneHHble ypaBHEHUS.

Cucrembl TUHENHBIX YpPaBHEHUH.

JpoOHO — parrioHaIbHBIC YPABHCHHSI
BI/I[[&M -0

g(x)
VYcnoBue paBeHCTBA IpOOH HYIIIO.
PaBHOCHIIBHBIE TTpEOOpa30BaHMSL.

Pemrenne ypaBHeHU! 3aMeHOU
IIEPEMEHHBIX.

[IpumeHeHne cBONCTB GYyHKIIUU MTPU
pelIeHNN ypaBHEHMI.

YpaBHeHus, conepxanme
MEpEMEHHYIO T10]] 3HAKOM
a0COIOTHON BETMYMUHBI(MOIYIIA).
PaBHOCHIIBHBIE TPpE0Opa3zoBaHUs
YPaBHEHMH, COJEpKALINE MOYJIb.

MeToa mpoMexXyTKOB (MHTEPBAJIOB)
MpY PELICHUH YPaBHEHUH,
coziepskauiue Moayib. [Ipumenenue
Tr€OMETPHYECKOTO CMBICTA MOYJIS.

Ilposepounasa pavoma Ned no meme
«Ypaeuenun. Cucmemot ypagnuenuii)
(no mamepuanam EI'3)

MOJIEJIH IIYTEM COCTaBJICHHUS
CHUCTEMBI YPaBHEHMI; peluaTh
COCTAaBJIEHHYIO CUCTEMY ypaBHE-
HUI; HTHTEPIIPETUPOBATH PE3YJIbTAT.
Hcnonp30Barh 1Ba OCHOBHBIX
crioco0a CBeJICHHUS ypaBHEHUS K
OJIHOMY WJIM HECKOJIbKUM
IPOCTEHIINM: alnredpanyecKkue
npeoOpa3oBaHus U 3aMEHa
nepemenHou. Kpome toro,
peueHrne HEKOTOPBIX YPABHEHUN
TpeOyeT NPUMEHEHUS TaKUX
CBOMCTB ()yHKLHUH, KaK
MOHOTOHHOCTb 1 OTPAaHUYEHHOCTb.
VYpaBHeHus1, coaepKaliue Mo1yb,
0OBIYHO OTHOCST K CPaBHUTEJIBHO
TPYAHBIM, XOTSl 3HaUUTEIbHAs
4acTh TaKMX ypaBHEHUI C yCieXxom
periaercs ¢ HOMOIIbIO
CTaH/IAPTHBIX PAaBHOCHJIbHBIX
npeoOpa3oBaHUN WM PACKPBITUS
MOJIyJIsl B COOTBETCTBUU C €TO
onpenenenueMm. CpeaeHue
YpaBHEHUS K TPOCTEHIIUM
YPaBHEHUSM.

Penrath ¢ IOMOIILIO CBOMICTB
caMble pa3Hble 110 YPOBHIO
CJIOKHOCTHU YPABHEHUS C MOAYJIEM.
OCHOBHBIE METO/BI PEILICHUS
YPaBHEHUH : PaBHOCUJIbHBIE
peoOpa3oBaHus U PACKpPbITUE
MOJTyJIsI 11O OIIPEIETICHUIO (METOA
IPOMEKYTKOB, HJIM METO
UHTEPBAJIOB), UCIIOJIb30BATh
reOMETPUYECKUI CMBICIT MOIYJIS U
3aMEHY IEPEMEHHOM.

Teopus uncen

BrinoaHaTh AeaeHne HEIbIX YHCe
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HemumocTtpb uncen. CBOMCTBa
JNEIUMOCTH. 3a7]aui Ha JEIUMOCTb.
TekcToBbIE 33/1a4M, HCIOJIB3YIOLINE
JIETUMOCTD IIEJIbIX YUCETI.

3KCTpeMaJIBHBIe 3aJa4M B LCIIBIX
quciax.

I[I/IO(i)aHTOBI)I YpaBHCHUA U MCTOAbI UX

pelIcHuA. YPaBHeHI/Iﬂ B IICJIbIX
quciax.

TexcToBbIC 3aaa4u, UCII0JIb3YIOIUue
YpaBHCHUA B LCJIbIX YHUCIAX.

C OCTaTKOM.
Pemats 3amaun nepebopom
OCTaTKOB, B TOM YHCJIE UCIOJIb3Y
CBOMCTBA MPOCTBIX YHUCEIL.

Pemate npocreiiiue 3agaumn Ha
JEJIMMOCTD U IPU3HAKU JEIUMOCTH
Ha3,9, 11, crenenu 2 u 5.
Haxomutes HOJ] 1 HOK Habopa
LEJIBIX YHCEN, THHCHHOE
npeacrasienre HOJl nByx menbix
YUCel.

Pewars nuHeliHbIE ypaBHEHUS C
JIBYMSI HEU3BECTHBIMU B LIETIBIX
yHclax.

Pemrats npocreimme ypaBHEHUS B
LENbIX YUCIIaX, B TOM YUCIIE
WCIIOJIb3ys CBOMCTBA B3aUMHOM
IIPOCTOTHI. B pemennn ypaBHeHU
B LIEJIBIX YUCIIAX UCTIOIb30BaTh
pa30KeHue Ha MHOKHUTEIH OJTHOM
13 9acTei, 0COOCHHO €CITh B
JPYroi 4acTu OKa3bIBAeTCs 1IeJI0e
YUCIIO.

Jlns pemienus quo(paHTOBBIX
ypaBHEHU MPUMEHSTH OoJiee
TOHKHE PaCCyKJICHUs, CBSI3aHHBIE C
JIETMMOCTBIO0, TIepebopoM
OCTAaTKOB, OIIEHKaMH YacTeH
YpaBHEHUS, TOKAECTBEHHBIMU
npeoOpazoBaHUSIMHU.

BBINIOIHATE JelieHne MHOTO4JIeHa
Ha MHOTOWIEH (yroJIKOM WX MO
cxeMme ["'opHepa), HAXOIUTh
YaCTHOE U OCTAaTOK.

Hcrnonp30BaTh TE€OpEMY O J€IEHUU
MHOTOUYJIEHOB C OCTaTKOM JIsI
BBIJICJICHUS 1I€JI0M YacTH
anreOpanveckoit 1poou.

Pewats npocreiiue 3agauu,
HCIIOJIb3YIOIIUE OTPAaHUYECHHS Ha
KOJIMYECTBO KOPHEW MHOTOUJICHA.
IIpumensats Teopemy Buera st
HAXOKJEHUsI KOpHEH.

DJIeMeHTHI MaTeMaTHYeCKOI
CTATHCTUKH, KOMOMHATOPUKH U
TEOPHH BEPOATHOCTE

IIpuBOAUTE IPUMEPBHI CITy4aAHBIX
BEJIMYMH(YHCIIO YCIIEXOB B CEPUU
UCIBITAHUM, YHCIIO MOIBITOK IIPH




3ajauu 0 TEOPUU BEPOSITHOCTEN.
[IpuMeHeHne K1accu4ecKoro
OIIPEIEIICHUS BEPOSATHOCTH.

Cratuctuueckoe ornpeaesieHue
BEpOATHOCTH. Mcnionb30BaHue
KOMOHMHATOPHBIX YHCEIL.

OJEMEHTHI CTATUCTHKH, TAOJIHUIIBL,
00paboTKa JaHHBIX.

yraJIbIBaHUU, PA3MEPhI BBIUTPHIIIA
(mpuOBLIN) B 3aBUCIMOCTH OT
CIIy4aiiHBIX 0OCTOSITENBCTB U T. I1.).
3HaTh ONPEJEIICHUS CYMMBI U
POM3BEACHUS COOBITUIA. 3HATD
OTIPE/IENIEHUE BEPOATHOCTU
COOBITHS B KJIACCHUYECKOM
MMOHUMAHUHU.

[IpuBOIUTE NTpUMEPBI
HECOBMECTHBIX COOBITHIA.
Haxonuts BEposTHOCTH CyMMBI
HECOBMECTHBIX COOBITHIA.
Haxomuts BEposSTHOCTH CyMMBI
IIPOU3BOJILHBIX COOBITUH.

Nwmerts npencraBienue 06
YCIIOBHOM BEPOSTHOCTH COOBITHIA.
3HaTh CTPOTOE OMpeIeTICHNE
HE3aBHCUMOCTH JIBYX COOBITHH.
Co3maBaTh, MaTeEMaTHUYECKUE
MOJIETH JUIsl pelIeHUs
KOMOMHATOPHBIX 3a/]1a4 C TOMOIIBIO
MOJICYETA YUCTIa Pa3MEIICHUH,
MEePECTAHOBOK U COYETAHUM.
HaxoauTp 4nciio nepecTaHoOBOK C
MOBTOPEHUSIMH.

Pemars koMOuHATOpHBIE 33724,
CBOJSILIMECS K MOACYETY Uncia
COYETaHMUI C TOBTOPEHUSIMH.

11 knace
1 4. B Hegemo (34 4.)

XapakTepuCcTHKA OCHOBHBIX = 2 E
BH/IOB /IeATEJIbHOCTH YUEHHKA 2 =2 §
Kou-Bo | (Ha ypoBHe y4eOHBIX jelicTBHiA =223
NeNe Conepxanue (pa3aeibl, TeMbI) (ka yp y e ) g4=3
JacoB =85 E
LEES
O = o g
= Q
[Pl
1 TekcToBBIE 3a7a9H 5 4;7
3a1a4y Ha YHUCIOBBIE 3aBUCUMOCTH. 1
Haxoxnaenue npobu oT uncina. Pertenne TeKCTOBBIX 3a1a4
Haxoxaenue gucna no ero apoou. anredpandeckiuM METOJIOM.
3amauu ¢ ENBIMH YUCIIAMH. 3a1auu WuTepriperanus pe3yapTaTa, 0TOOp
Ha TIPOU3BOAUTEIHHOCTb. pemieHuit. MoaenupoBathb
pealbHbIe CUTYyalllu Ha SI3bIKE
3amaun Ha «IBUKECHHEY. J|BUKEHHE 1 anreOpbl, COCTABISATh YPaBHEHUS U
HABCTPEUy U B MPOTUBOMOIOKHBIX HEPABEHCTBA I10 YCIOBUIO 33/1a4H;
HaIpaBJICHUAX. J[BIKEHUE BIOTOHKY. UCCJIEIOBATh MMOCTPOCHHBIE MOIEIH
JIBuKEeHHe 10 OKPYKHOCTH. C UCTIOJIb30BAaHUEM allapaTa
JIBM>KEHUE T10 BOJIC. anreopsl.
3agaun Ha CINIaBEI U CMECH. 3aaauyu 1
Ha «pacTBOPBD». 3a7auu Ha




«pa30aBICHHEY.

3aiauun Ha nporeHThl. OCHOBHbBIE
COOTHOILIEHUS U BBIPAXKECHUS,
BCTPEYAIOLIMECS IIPU PELLICHUU 3aa4
Ha npoueHTsl. [londaTus
«KOXPDUIHEHT YBEIUUCHUSY.
[IpaBuiio HAUUCIEHUS «CIIOKHBIX
IIPOLIEHTOB.

Ilposepounasa paboma Ne 1
«Tunoevle mexkcmosnle 3aoauu » (no
mamepuanamn EI'9)

YpaBHEeHUsI M CHCTEMbI YPaBHEHUI

Metoasb! pemieHust
TPUTOHOMETPUYECKUX YPABHEHM I

AnreOpaundeckue npeoopa3oBaHus
TPUTOHOMETPHUYECKUX YPaBHEHUH.
VYcnoBus paBeHCTBA JBYX
OJTHOUMEHHBIX TPUTOHOMETPUIECKUX
¢byuknuil. Pemenne
TPUTOHOMETPHUYECKHX YpaBHEHUH
TIOHIKEHNEM CTeTleHH. BBenenne
BCIIOMOTATEIbHOTO apryMEHTa.
Pemenune TpuroHoMeTpruuecKux
YpaBHEHUH, 3aMEHOW MEPEMEHHBIX.

OT60p KOpHEH B
TPUTOHOMETPUYECKUX YPaBHEHHSIX C
MIOMOIIBIO0 EMHUYHON OKPYKHOCTH.
[IpuMeHeHHne CBOMCTB (PyHKITUH TTPH
PELIeHUH TPUTOHOMETPUUECKUX
YpaBHEHUH.

OcHoBHas uzest pereHus
TPUTOHOMETPHUECKOTO
YpaBHEHUS—CBEJIEHUE €T0 K
OJIHOMY WJIM HECKOJIbKUM
IIPOCTEUIINM YPAaBHEHUSAM, T. €.
ypaBHEHUSIM BHJIA Sin X =a, COS X
=a, tg X =a, ctg X =a. Kaxxnoe u3
3TUX YpaBHEHHU peniaTh C
MOMOIIBIO0 TPUTOHOMETPUYECKON
OKpPY>KHOCTH, Ha KOTOPOH
n300paxkaroTcsi COOTBETCTBYIOIINE
TOYKH, YYUTHIBATh [IEPUOIUYHOCTh
TPUTOHOMETPUUECKUX (PYHKIIHIA.
PaccmatpuBaTh ypaBHEHHS,
CBOJIMMBIE K MTPOCTEUIIINAM C
MTOMOIIBIO TEX MU UHBIX
TPUTOHOMETPUUECKUX
npeoOpazoBaHuid (MOHWKCHUS
CTEeNeHH, MPeoOpa30BaHUs CyMMBbI
TPUTOHOMETPUUECKUX (PYHKIIMI B
IIPOU3BEJICHNE, BBEICHUS
BCIIOMOTATEJILHOTO YTJia U JIp.), U
YpaBHEHUs1, BHA4YaJIe CBOJUMBIE K
anreOpanvdeckumM C MOMOIIBIO TOH
WJIM MHOM 3aMEHbI IEPEMEHHOM, a
3aTeM ¢ MOMOIIbI0 0OpaTHOI
3aMEHbI IPUBOJIUMBIE K OJHOMY
WJIM HECKOJIBKUM MPOCTEUIINM
[TpumensTh GOpMyIbI AJst
HaXO0XJIEHUsl KOpHEH

ypaBHEHHIA cos x = a, SiNX = a, tg x
= a. YMeTs pelarb
TPUTOHOMETPUUECKNE YPAaBHEHUS:
JMHENHBIE OTHOCUTEIIBLHO CUHYCA,
KOCHHYca, TaHI'€Hca yria (4ucia),
CBOJSIILMECS K KBaJIPaTHBIMU
JPYrUM anredpandyecKum
YPaBHEHUSIM I0CIIE

3aMEHbl HEM3BECTHOTO,
CBOJAIIUECS K IIPOCTEUIINM
TPUTOHOMETPUYECKUM YPAaBHEHUSIM
1I0CJIE PA3JI0’KEHNSI HA MHOYKUTEIH.
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[IpuMeHsTh BCe N3y4eHHbIE
CBOWCTBA M CIIOCOOBI peLICHUS
TPUTOHOMETPUYECKUX YpaBHEHUN
MIPU PELICHUU PUKIAAHBIX 33/1a4.
o rpacdukam GyHKIMI OMUCHIBATD
UX CBOMCTBA (MOHOTOHHOCTb,
OrPAaHUYECHHOCTh, YETHOCTD,
HEYETHOCTb, IEPUOJUUHOCTD).
N3o06paxars rpaduku
TPUTOHOMETPHYCCKUX (PYHKIIHIH C
MOMOIIBIO TPadOTIOCTPOUTENCH,
OIHCHIBATh UX CBOMCTBA.

Iloxka3aTenbHbIe ypaBHEHUS!
IToka3arenbHble ypaBHEHUS.
AnreOpaundeckue npeoopa3oBaHus
IIOKA3aTebHBIX YpPaBHEHUM. Pemenne
IIOKA3aTEeIbHBIX YPABHEHUMN, 3aMEHOMN
MIEPEMEHHBIX.

OT60p KOpHEH B TTOKA3aTEIBHBIX
YpaBHEHHUSX C IIOMOIIIbIO
KOOPAMHATHOW MPSMOMN

Pewmate npocreimme
NO0Ka3aTeIbHbIE YPABHEHMUS.
PemaTh nokaszatenbHble ypaBHEHUS
METO/IaMU PA3JI0KEHUs Ha
MHO’KHTEIH, CIIOCOOOM 3aMEHEI
HEU3BECTHOTO, C UCIIOJIb30BAHUEM
CBOMCTB ()YHKLIMH, peLIaTh
ypaBHEHUS, CBOASIINECS K
KBaJ[PAaTHBIM.

PacnioznaBate rpaduku ¥ CTpOUTH
rpaduk nokasarenbHON QyHKIUY,
UCIIOJIB3YSI TPadOOCTPOUTEINH,
M3y4aTh CBOMCTBA (PYHKLUU IO
rpadukam.

DopMyIMPOBATH THIIOTE3bI O
KOJINYECTBE KOPHEW ypaBHEHUH,
COJIEpIKalUX MMOKA3aTeIbHYIO
(GYHKITHIO, U TIPOBEPSATH UX.
BrimonusaTe npeobpazoBanust
rpaduka moxka3zareabHON (QyHKIUH:
napasuieIbHBIN MepeHoc.
[IpumensaTh cBOMCTBA
noKa3areabHON (HYHKIHUH NPU
pelIeHrnr TPUKIIATHBIX 33124

Jlorapu(pmuyeckue ypaBHeHUs
Jlorapudmuueckre ypaBHEHHUSI.
Pemenue norapudmuaeckux
ypaBHEHUH, OCHOBaHHOE Ha
ompezeneHue Jjorapudma. YpaBHeHUs,
peliaeMble JIorapu(pMUPOBaHUEM.
Jlorapudmuueckue ypaBHEHUS,
pelraeMble IOTEHUMPOBAHUEM.
Pemenue norapudmudeckux
ypaBHEHUH C TOMOIIBIO POPMYIT
repexoa OT OJTHOIO OCHOBAaHUs
norapudma K Apyromy. Y paBHEHHUS,
coJieprKaliue Jorapudm B mokazaresne
CTEIIEHHU.

Pemats npocreiimue
JorapupMUUECKUe ypaBHEHHUS.
Pemate norapudmuyeckue
YPaBHEHUS pa3IMYHbIMU METOJaMHU
* paBHOCWJIbHBIE IPe0Opa30BaHus,
* IepeX0] K YpaBHEHHUIO-
CJIEICTBHUIO,

* pa30KEHUE HA MHOXKUTEIIH,

* 3aMEHa NIEPEMEHHOM,

* IPUMEHEHHUE CBOMCTB (QyHKIUH.
Pemenne GospMHCTBA
JorapupMHUECKUX ypaBHEHU I
Hocjie HEeKOTOPBIX MpeoOpa3oBaHUi
CBOAMTCS K PELICHUIO
J0rapu(pMHUECKOr0 ypaBHEHUS
Buza loghwf (X)=10ghxg(X) wiu
COBOKYITHOCTH TaKUX YPaBHEHMH.
Pacno3naBate rpaduku U CTPOUTH
rpaduk JorapupMuUIecKon




(GYHKIIH, UCHIOTIB3YS
rpadormnocTpouTenu, u3y4arb
CBO¥CTBa (DYHKIMH 110 Tpaduram,
(GopMynupOBaTh TUIIOTE3BI O
KOJIMYECTBE KOPHEN YPABHEHUH,
CoJIepKaIuX JOTapUPMUIECKYIO
(GyHKLIMIO, U IPOBEPATH UX.
[IpuMeHsTH CBOMCTBA
JorapupMuIecKoi GyHKIUU TPU
pelIeHNH MPHUKIIAAHBIX 33124 U
3a]1a4 OBBIIIEHHON CIIO’KHOCTH.

Cucrembl ypaBHeHUH

Cucremsl, cojepxariue
TPUTOHOMETPUYECKHUE YPAaBHEHHUSI.
Cucremsl, cojepxariue
MOKa3aTeabHblE ypaBHEHMUSI.
Cucremsl, coepxariue
norapuMudecKkue ypaBHEHHUSI.
CMelraHHbIe CHCTEMBI YPaBHEHHM.

Ilposepounasa pavoma Ne 2 no meme
«Ypaeuenun u cucmemut
ypaeunenuii» (no mamepuanam EI'3)

OcHOBHbBIE METO/IbI PEILIEHUS
CUCTEM, COJAEpKaIUX
TPUTOHOMETPUUECKUE YPABHEHUS:
METOJ] AJIreOPanyecKOro CIOKECHHS,
3aMeHa NepeMEHHOM B Ipeiesiax
OJIHOTO YpaBHEHHUS WJIU BCEU
CUCTEMBI, IIOJICTAHOBKA.
[TpousBoauTH OTOOP pelIeHHi B
TaKHUX cUCTeMax JInbo ¢
OTPaHUYEHHOCTHIO CUHYCA U
KOCHHYCa, TN0O0 C HATMYHUEM
KOPHEH YETHOW CTENEeHU WU
anredpandeckux ApooeH.
OcHOBHBIE METO/IbI PEILIECHUS
CHUCTEM, COJAEpKaIIUX
MoKa3aTeabHbIEe YPaBHEHHUS:

ATO METO]T aIreOpanvecKoro
CJIOKEHUS, 3aMEHa MIEPEMEHHON B
npeJienax OJHOTO YpaBHEHUS WU
BCEH CUCTEMBbI, I0JCTaHOBKA
EnuncrBenHass 0cOOEHHOCTh—
HOJIOKUTEIBLHOCTh BhIpakeHus af
(X), KOTOPYIO MOJIE3HO YUUTHIBATD,
BBO/ISl COOTBETCTBYIOIIICE
OTpaHHYEHUE MPU 3aMEHE.

[Tpu pemieHun cuctem,
coJiepKalux jJorapudpmuyeckue
ypaBHEHUS, 4acTO yJaeTcs,
n30aBUTHCS OT JIorapudma,
3aMEHHTb OJIHO WK 00a ypaBHEHHS
CUCTEMBI PallMOHAILHBIMU
ypaBHEHUsMU. BbIpa3uth oHY
IIEPEMEHHYIO Yepe3 APYTyro U
MOCJI€ MOJCTAHOBKU MOJTYYUTh
YpaBHEHUE C OJHOU IIEPEMEHHOM.
Paccmotpers 3amaun Ha 3aMeHy
HepeMeHHOH , Tpedyrolyto oToopa
peLICHU.

Crepeomerpus

OnepupoBaTh NOHATUSAMU: TOUKA, 4;7




MHoOrorpaHHuK

[IpsAMOYroBHBIN MTapajuIeIeuIIe .

IIpusma.
Terpasap.
[Tupamua.
MHororpaHHuk

Tena Bpauienus.
Humaap

Konyc.

[Tap

npsimasi, IJI0CKOCTh B
IIPOCTPAHCTBE, apaIEIbHOCTh U
NEePIEHINKYISIPHOCTD MPSIMBIX U
IJIOCKOCTEH;

pacrno3HaBaTh OCHOBHBIE BUIbI
MHOTOTPaHHUKOB (TIpU3Ma,
nUpaMU/Ia, PSMOYTOJIEHBIN
napaJieNienurne], Kyo);

JienaTh (BBIHOCHBIE) TIOCKUE
YEepTEkH U3 PUCYHKOB IPOCTHIX
00BEeMHBIX (UTYpP: BHJ CBEPXY,
cOOKYy, CHU3Y;

npuMeHsTh Teopemy Iugaropa
IIPU BBIYMCIICHUH 3JIEMEHTOB
CTepeoMeTpUuyecKuX puryp;
HaXOJUTh 00bEMBI U IIJIOLIAAN
MTOBEPXHOCTEN MPOCTEUIIHX
MHOTOTPaHHHKOB C TIPUMEHEHUEM
opmyu;

pacrno3HaBaTh OCHOBHBIE BUJIBI TEI
BparieHus (KoHyc, MuauHap, chepa
i map);

HaXOJUTh 0OBEMBI U IJIOLIAAN
MOBEPXHOCTEN MPOCTEUIINX
MHOT'OI'PaHHHUKOB U T€J BpaIlEHUs
¢ mpuMeHeHueM hopmyi.

BexkTopsl

OOBACHATE, UTO TAKOE OCh
KOOPJIMHAT, KaK OIPeIeIsIeTCs
KOOpJIMHATA TOYKH IT0 JIAHHOM OCH,
KaK BBOJUTCS K 0003HAYaeTCs
IPSIMOYTOJIBHAS CHCTEMA
KOOPJIMHAT B MMPOCTPAHCTBE, KaK
HA3bIBAIOTCS OCH KOOPIMHAT;
BBIBOJUTH U MCIIOJIB30BaTh B
peIICHUX 32124 POPMYJIbI
KOOPJMHAT CePEIMHBI OTPE3Ka.
dopMyITupoBaTh OMPEICICHHS
BEKTOpa, €ro JJINHBI,
KOJUIMHEAPHBIX BEKTOPOB, PABHBIX
BEKTOPOB; (hopMyIrpoBaTh U
JIOKa3bIBaTh YTBEPIKICHHS O
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MeToa KOOPAUHAT B MPOCTPAHCTBE
Merto1 KOOpAMHAT B IIPOCTPAHCTBE.
IIpuMeHeHre BEKTOPHO —
KOOPAMHATHOTO CII0c00a mpu
pelIeHNH 3a1a4.

paBHBIX BeKTOpax. POpMyIupoBaTh
oIpeJesIeHne KOOPAUHAT BEKTOpa

B IIPSIMOYT'OJIBHOM CHUCTEME
KOOpAWHAT; (GOpMYyIHpOBaATH U
JIOKa3bIBaTh TEOPEMY O
KOOP/IMHATAX PaBHBIX BEKTOPOB H

Hcnonb3oBanue MeTo1a KOOPAUHAT 2 TEOPEMY O BBIPAKEHUU JUIUHBI
B pellleHUH 3a/1a4 BEKTOpa Yepe3 ero KOOpIMHAThI;
VYroa Mexay AByMs MPSIMBIMU. YTOJ 00BSACHATH, KaK OIPEIEIISAETCS yrol
MEXAY NPSAMOM U IJIOCKOCTBIO MEX/1y BEKTOpPaMH, U BbIBOJUTD
Yroa Mexay AByMs IIIOCKOCTSMU. bopmyiry KocuHyca yriia MexXIy
PaccrostHue oT TOUKM 10 IpAMOIA. BEKTOpaMHM 4epe3 UX KOOPAUHATHI.
PaccTostHue oT TOUKH 10 MIIOCKOCTH OOBSACHATD, YTO HA3bIBACTCS YTIIOM
MEX/1y MepeceKarouMUcs
Ilposepounasn paboma Ne 3 1 IJIOCKOCTSIMU, KaKU€ MIIOCKOCTH
«Ipocmpancmeennsvie uzypor) Ha3bIBAIOTCS B3aMHO
(no mamepuanam EI'3) NEPIEHANKYIIPHBIMU;
dbopMyIMpoBaTh U JT0Ka3bIBAThH
TEOpEMY O IIpU3HAKE
NEPIEeHIUKYISIPHOCTU ABYX
mrockocteit .OO0bsICHATD, 9TO
Ha3bIBAETCS] OPTOTOHAIBHOU
poeKuuen Touku (purypsl) Ha
IJIOCKOCTh, YTO HA3bIBAETCS YTIIOM
MEXy MPSMOM U IJIOCKOCTBIO U
KaKkM CBOMCTBOM OH OOJIajaer.
HepaBeHcTBa M cUCTEMBbI 4 Pemarp HepaBeHCTBa npu oMoy | 5;8
HEPABEHCTB PaBHOCHJIIBHOCTH Ha MHO>KECTBaX.
Iloka3aTenbHBIC HEPABEHCTBA. 2 Pemartp HecTporue HepaBeHCTBaA.
Penrenne nokasarenbHbIX HEPABEHCTB Pemars HepaBeHCTBaA C MOAYIIAMY,
C UCIOJIb30BAaHUEM CBOMCTB pelaTh HEPABEHCTBA TP IOMOIIHU
nokasareiabHol (yHkuuu. Pemenue METO/1a UHTEPBAJIOB VIS
[IOKa3aTeIbHBIX HEPABEHCTB METOJOM HENpepbIBHBIX (QYHKLUH.
HWHTEPBAJIOB Pewate npocreiiine
MIOKa3aTebHbIE U
JlorapudpmMuveckue HepaBeHCTBA 2 jorapumMuUecKrie HEPaBeHCTBA, a
Bapuantsl pemenus TaK)Ke HEPaBEHCTBA, CBOSIIHNECS K
norapu(MUUECKUX HEPABEHCTB. IIPOCTEHIINM ITPU TIOMOIIY 3aMEHBI
CrniocoOsI mpeoOpazoBaHUs Heu3BecTHOTO. [Ipumenenune
Jorapu()MIUIECKOro HEPaBeHCTBA B CBOMCTB MOHOTOHHOCTHU U
panuoHaNIbHOE. OTPaHUUYEHHOCTU (HYHKIIHH K
Pemenue norapudmuaeckux PELIEHUIO NT0KA3aTEIbHBIX U
HEPABEHCTB METOI0M UHTEPBAJIOB. Jorapu(pMHUUECKUX HEPABEHCTB.
Pemenne norapudpmMudecknx YMeTh 3anuceiBaTh yCIoBUs
HEPABEHCTB C IPUMEHEHUEM MIOJIOKUTEIIBHOCTH KaXI0T0 U3
nosictaHoBok Jlorapugpmuueckue BBIPAYKEHUI 110]] 3HAKOM
HEPABEHCTBA C IEPEMEHHBIM norapudma (1. e. O/13), yToObBI
OCHOBaHUEM UCKJIIOYUThH NTPHOOpETEeHNE
IOCTOPOHHUX PEIIECHUM.
IIpon3BoaHasi M e€ NpUMeHeHHe 4 Haxonuts yrnosoit koappunuent | 4;7
[ToHATHE TPOU3BOIHOM. 2 KacaTeJIbHON K rpaguKy QYHKIIUH

I'eomeTpuueckuii 1 GU3NYECKUIA
CMBICJI TIPOU3BOJIHON. YpaBHEHNE
KacaTelbHOU K rpaduky QyHKIIHH.
IIpuMeHeHre nNpon3BOIHON IPH

B TOYKE C 33JJaHHOM a0CIHCCOM.
3anuchIBaTh ypaBHEHHUE
KacaTeJIbHO! K TpaguKy pyHKIUH,
33JJaHHOH B TOYKE.




peleHnH 3aj1a4.
CrniocoObI 3a1aHUS TPOU3BOIHOM.
Ilposepounasa paboma Ne 4

«IIpouseoonan u eé npumenenuey,
(no mamepuanam EI'3)

[TpuMeHsATH MOHATHE TPOU3BOTHOMN
npu peureHnu 3aaa4. Haxoaute
BTOPYIO IPOU3BOIHYIO U
YCKOpEHUE Mpoliecca,
OTIMCBIBAEMOTO C ITOMOUIBIO
dbopmynel. HaxomuTh TpOMEKyTKH
BO3pacTaHUs U yObIBAHUS
¢ynkiun. /loka3siBaTh, 4TO
3amanHas yHKIIMS BO3pacTaeT
(yObIBaeT) Ha yKa3aHHOM
npomexyrke. Haxoauts Touku
MUHHMYMa U MaKCHMyMa
¢ynkuun. Haxoauts Hanbosibiee
¥ HaMeHbIIIee 3HaYeHUS (PyHKIIUU
Ha oTpeske. MccnenoBath
(GYHKIHIO C TOMOIIBIO
IIPOU3BOJTHOM U CTPOUTH €€
rpa¢uk. [IpuMeHSITh TPOU3BOIHYIO
IIPY PEUICHUN TEKCTOBBIX,
F€OMETPUYECKUX, PU3UIECKUX U
JPYTUX 3a71ad.

3agauu ¢ napamMeTpom

JIuneliHOE ypaBHEHHE U HEPABEHCTBO
¢ mapameTpoM. Jlornyeckuii nepedop
B HEJIMHEWHBIX YPAaBHEHUAX U
HEPABCHCTBAX.

KBanpaTHbiii TpEXWIECH B 3a7a4ax ¢
rapamMeTpOM.

Pemenue ypaBHeHMi, coaepKainx
3HAK MOJYJIsl, IPU HATUYUHU
apaMeTpoB

CucremMaTU3upOBaTh 3HAHUS O
pelIeHNnH 3314 ¢ TapaMeTpamu,
IIOJTy4ECHHBIE B CPETHEN B LIKOJIE.
JIro6oe nuHEHOE ypaBHEHHE C
apaMeTpoM MOXKET OBITh CBEACHO
k Buny f () x=g(a), a
HepaBeHCTBO—K Buy f (a) X V
9(a) (a—mapawmerp, f (a) n g(a)—
anredpanvecKue BbIPaKEeHUS,
JIuHeitnble ypaBHEHUS U
HEpaBEHCTBA pelIaTh C MOMOIIBIO
jorudeckoro nepedopa. B
HEKOTOPBIX 3aJa4ax, IPex/ie YeM
NEePENTH K UCCIEA0BAHUIO
JIMHEWHOTO YPAaBHEHUS UJIU
HEPAaBEHCTBA, HEOOXOUMO CeNaTh
3aMeHy liepeMeHHoM. PaccmoTpeTs
YpaBHEHUS U HEPABEHCTBA,
KJIFOYEBOW UJIEEH pelIeHUs
KOTOPBIX SIBJISIETCSA UCCIIEA0BaHUE
JUCKPUMMHAHTA KBAJIPaTHOTO
TpéxuwieHa. B cinydasx ecnu
JUCKPUMHMHAHT KBAJIPaTHOTO
TpEXUJIeHa SIBISAETCA MOTHBIM
KBaJIpaToOM, 4TO MO3BOJISET B SIBHOM
BU/JIE MOJYYUTh KOPHU TPEXUWIEHA.
s pelieHus ypaBHEHUH ¢
napaMeTpamu, CoAep Kalux 3HaK
MOJYJIs, 3HaTh U YMETh
MCII0JIb30BaTh. CBOMCTBA
ANIEMEHTapHBIX (YHKIUH,
M3y4aeMbIX B IIKOJILHOM Kypce,
KaK MOHOTOHHOCTb,
OTPaHUYEHHOCTb, HENPEPHIBHOCTD,
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YETHOCTD WM HEYETHOCTD,
MIEPUOIUYHOCTD, a TAKXKE

YpaBHEHUU U HEPABEHCTB.

rpaduvecKrue HHTEPIpEeTauu

Ilepeyenb NpoOBEePOYHBIX PAdOT

10 kJyacc
Neni/n Tema npoBepo4Hoii padoThI KoimuecTBo
4acoB
1 [Iposepounas padota Nel «®ynkiuu. ToxaecTBeHHbIE 1
npeoOpa3oBaHus BEIPAKESHUM»
2 [Iposepounas padota Ne2 «HepaBeHncTBa. CructeMbl HEPABEHCTB)» 1
3. [TpoBepounas padota Ne3 1o Teme «Ilmannmerpudeckue 3amauu Ha | 1
miockocTu» (o Marepuanam EI'D)
4 [Iposepounas padota Ned4 1o teme «YpaBHenus. CucteMbl 1
YPaBHEHUW»
11 kaacc
Nen/m Tema npoBepouYHOii padoThHI Kouan4yectBo
4acoB
1 [TpoBepounas padota Nel«TuoBbIe TEKCTOBBIE 3a1a49H » (I10 1
marepuaiam EID)
2 [TpoBepounas pabota Ne2 no Teme «YpaBHEHHS U CHCTEMBI 1
ypaBHeHU» (110 Marepuanam EI'D)
3. [IpoBepounas padora Ne 3 «IIpoctpancTBenHbie GUTYPBI» (110 1
Marepuaiam EI9)
4, [IpoBepounas padota Ne 4 «IIpousBoaHas u e€ npumenerue» (mo | 1
Marepuaiam EI9)
COI'JTACOBAHO COI'JTACOBAHO
[IpoToko 3acenanus 3amecturens qupekropa no Y BP
METOJUYECKOT0 O0BEUHEHUS] yUUuTENen 28.08.2023 rona
mareMatTuku MBOY rumuazunNe4 Nel
or 27.08.2023 rona Adonnna M.A.
Kabapnuna I'.B. (moamuch)

(monmucs pykooautenst MO)




	 Оперировать основными описательными характеристиками числового набора: среднее арифметическое, медиана, наибольшее и наименьшее значения;

