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MMOACHUTEJIBHAS 3AIIMCKA

PabGouass mporpamma yueOHOTO Kypca «AireOpa W Hayajga MaTeMaTHYECKOIO
aHanu3a» 0a3oBOro ypoBHs s oOywaroniuxcst 11 kmaccoB pa3paboTaHa Ha OCHOBE
denepalbHOTO TOCYJAPCTBEHHOTO 00pa30BaTENBHOTO CTaHIapTa CpPeJHEro OOIIero
oOpa3oBaHUsA, C Y4YETOM COBPEMEHHBIX MHPOBBIX TpEOOBaHUM, MPEABSIBISIEMBIX K
MaTeMaTH4eCKOMY 00pa30BaHUIO, U TPAIUIIMK poccUiickoro oopa3zoBanus. Peanuzamus
MPOrpaMMbl 0OCCIICUMBACT OBJIAJCHUE KIIOYEBBHIMU KOMITETEHIIUSIMH, COCTABIISIONTAMU
OCHOBY JUIA  CaMOpa3BUTHUSA W  HENPEPBIBHOIO  00pa3oBaHMsI,  IEJIOCTHOCTH
OOIIEKyIbTYPHOTO,  JUYHOCTHOTO ¥  IIO3HABATCIIBHOTO  PAa3BHTHS  JUYHOCTH
00y4Jaromuxcs.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayala MaTeMaTHYECKOTO aHajW3a» SBISCTCS OJHUM W3
HanOoJIee 3HAYMMBIX B MPOTPAMME CTapIICH IIKOJIbI, IIOCKOIBKY, C OJJHOM CTOPOHBI, OH
oOecrieynBaeT WHCTPYMCHTAIbHYIO 0a3y JUIA HM3y4eHHS BCEX €CTECTBECHHO-HAyYHBIX
KypcoB, a C JIPyroil CTOPOHBI, (OPMHUPYET JIOTHUYECKOE W aOCTPAKTHOE MBINIJICHUE
yyYaliuxcsi Ha ypOBHE, HEOOXOJAMMOM IS OCBOCHHS KypCcOB HWH(DOpPMATHKH,
o0IlleCTBO3HAHUS, WMCTOPHHU, CJIOBECHOCTH. B paMkax JaHHOTO Kypca ydaliuecs
OBJIQJICBAIOT YHUBEPCAJIBHBIM SI3bIKOM COBPEMEHHOMN HayKH, KOTopas (popMyIupyeT cBOU
JOCTH)KCHUSI B MaTEMaTHUECKOU (opme.

Kypc anrebGppl m Hayanm MaTeMaTHYECKOTO aHalIM3a 3aKjIaJblIBaeT OCHOBY IS
YCTEITHOTO OBJIAQJCHUS 3aKOHAMU (DU3UKHU, XUMHH, OWOJIOTHH, TMMOHUMAHMS OCHOBHBIX
TEHJCHIIMA SKOHOMHKH W OOINECTBEHHOW KW3HH, II03BOJISIET OPHEHTHUPOBATHCS B
COBPEMEHHBIX ITU(PPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHSAX, YBEPEHHO HUCIIOJIB30BaTh X B
MTOBCETHEBHOM KU3HHU. B ToXe BpeMs OBIaJicHHE aOCTPAKTHBIMU M JIOTUYECKH CTPOTUMHU
MAaTeMAaTHYCCKUMH KOHCTPYKIMSIMH pPa3BUBACT YMEHHE HAXOJHWTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh HCTUHHOCTH YTBEPKJICHHS, NCIIOIB30BaTh 0000IIIEHNE M KOHKPETH3AIIHIO,
a0CTparupoBaHWE W aHAJIOTHIO, POPMHUPYET KPEaTUBHOE M KPUTHUUYCCKOE MbIILICHHE. B
XO0JIe M3yYCeHHWs anreOpbl M Hadajdl MaTeMaTHYSCKOro aHajau3a B CTaplieil IIKoje
yYaIuecss IMOJyYaroT HOBBIH OIBIT PEIICHUS MPUKIIHBIX 3a]ad, CaMOCTOSTEILHOTO
ITOCTPOCHHUS MaTEMAaTHYECCKUX MOJICJICH peadbHbIX CHTYallUd W HWHTEPIpETaIu
MTOJTYYEHHBIX PEIICHUM, 3HAKOMSATCS C IPUMEpPaMH MaTeMAaTHYCCKUX 3aKOHOMEPHOCTEH B
MIPUPOJIC, HAYKE M B MCKYCCTBE, C BBIJIAIOIIMMHUCS MAaTEMAaTHYECKUMHU OTKPBITHUSIMH H HX
aBTOPaMH.

Kypc oOmamaeTr 3HAYMTENBHBIM BOCIHHTATCIBHBIM TOTCHIIMAJIOM, KOTOPBIH
peanusyeTrcs Kak dYepe3 YdeOHBIH MaTepuall, CIOCOOCTBYIOIMHK (HOPMUPOBAHHIO
Hay4YHOTO MUPOBO33PEHUS, TaK U yepe3 cneuuuky yueOHOU NesITeNbHOCTH, TpeOyrolieit
CaMOCTOSITEILHOCTH, aKKYpPaTHOCTH, MPOJOJDKATCIBHOM KOHIICHTPAIIMM BHUMAHUS W
OTBETCTBEHHOCTH 32 IMOJYyYCHHBIA pe3yJIbTarT.



B ocHoBe Meroauku o0yuyeHus anreOpe M HayajgaM MaTEMaTUYECKOro aHaiau3a
JIEKUT ACATETbHOCTHBIN MPUHIIUIT 00 yUEHHUSI.

CtpykTypa Kypca «Anredpa ¥ Havaja MaTeMAaTHUYECKOIO aHalM3a» BKJIIOYAET
CJIEAYIONINE CO/IePKAaTeIbHO-METOJuYeCKe TUHUU: «Hucna u BelyuciaeHus», « OyHKIINU
u rpadukn», «YpaBHEHUsS U HeEpaBeHCTBa», «Hauana maTeMaTHyecKkoro aHaau3ay,
«MHOXecTBa ¥ JIOTHKa». Bce OCHOBHBIE COAEpKATEIbHO-METOANYECKUE JIMHUU
M3Yy4yaloTCs Ha MPOTSKEHUM JABYX JET OOYy4YEeHHUs B CTapiie MIKoJie, €CTECTBEHHO
JOTIONIHSASL JIPYT Jpyra W TOCTENEHHO HACHIIAsCh HOBBIMU TEMaMH M pa3JiellaMu.
JlaHHBIN KypC SIBJISIETCSI UHTETPATUBHBIM, MOCKOJIBKY OOBEIMHSET B ceOe coaepxaHue
HECKOJIbKUX MaTEeMaTUYeCKUX JUCIUIUIMH: aiaredpa, TPUTOHOMETPHS, MAaTeMaTUYECKUM
aHanu3, Teopust MHOXKecTB U Ap. [lo Mepe Toro kak ydvaimiuecs OBIaJIeBalOT BCE Ooliee
IIUPOKUM MaTeMaTHYECKUM ammapaToM, Y HHUX I[OCJIEJI0BaTeNIbHO (QopMHUpYyeTCs U
COBEPIICHCTBYETCS YMEHHUE CTPOUTh MaTEMaTHYECKYIO MOJIEIb pPEaIbHOW CUTYallHH,
NPUMEHATh 3HAaHUS, TOJYYEHHbIE B Kypce «Anredbpa W Hayajga MaTeMaTHYeCKOTO
aHaNIM3ay, IJIsl peUICHUs] CaMOCTOSITENIbHO C(hOPMYIHMPOBAHHON MaTeMaTUYECKON 3a1a4H,
a 3aTeM MHTEPIPETUPOBATH MOJYUYEHHBIN PE3ybTaT.

CopepxxarenbHo-MeToanueckass JuHUS «Yucina ©  BbIUMCIEHUS» 3aBepUIacT
(bopMupoBaHUE HaBBIKOB UCIIOJIB30BAHUS JIEUCTBUTEIBLHBIX YUCEN, KOTOPOE OBLIO HAYaTO
B OCHOBHOM mikosie. B crapiieil mkone ocoboe BHUMaHUE yaensercs (pOpMUPOBAHHIO
IIPOYHBIX BBIYMCIUTENIBHBIX HABBIKOB, BKIIOYAIOIINX B c€0s1 MCIOJIB30BaHUE PA3TUYHBIX
dbopM 3anmucu ACHCTBUTENIHBHOIO YHUCIIA, YMEHHE PAllMOHAIBHO BBITIONHATH JAEUCTBUS C
HUMHU, JellaTh TMPUKUIKY, OLIEHUBATh pe3yiabTaT. OOydyarouiuecs MOJYy4alOT HaBBIKU
npUOIMKEHHBIX BBIYMCICHUM, BBIMOJIHEHUS JEUCTBUI C YHCIIaMH, 3alMCAaHHBIMH B
CTaHAapTHOW ¢dopMe, HCIOIb30BAHUS MATEMAaTUYECKUX KOHCTAHT, OIICHUBAHUS
YHUCIJIOBBIX BBIPAKECHHUI.

Jluaus «YpaBHEHUS U HEPABEHCTBA» peajn3yeTcsl Ha MPOTSHKEHUH BCEro 00ydeHus
B CTaplIeil MIKoJIe, MOCKOIbKY B KaXKIOM pa3jesie MporpaMMbl MPEyCMOTPEHO pelIeHUe
COOTBETCTBYIOIIUX 3a/1a4. OOyyaronumecs OBIaAeBaloOT Pa3IuYHbIMU METOJJAMHU PEIICHUS
IEbIX, PAIHMOHAIBHBIX, HWPPALUOHATBHBIX, IOKA3aTEIbHBIX, JOTAPUOMHUUIECKUX U
TPUTOHOMETPUUYECKUX YpPaBHEHUU, HEPABEHCTB M HUX cucteM. llomyyeHHble yMeHHs
UCIIOJIB3YIOTCSl TPU HCCIIENOBAaHUU (YHKIMUNA C TOMOINBIO TMPOW3BOJHOW, PEIICHUU
MPUKJIAJAHBIX 33/1a4 M 33/1ad Ha HAXO0XJACHUE HAWOONBIINX M HAWMEHBIIUX 3HAUYCHUU
¢bynkiuu. JlanHas cojepskaTenbHas JUHUSA BKIIOYAeT B celsa Takke (HOpMHpPOBAHUE
YMEHUH BBHITIONHATH Pacd€Thl Mo ¢GopMysaMm, MpeoOpa3oBaHUs IENBIX, PAlMOHAIBHBIX,
UPPAMOHANTBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUH, a TakKe BBIPAKCHHMH,
colepKamux CcTerneHn wu Jjorapudmel. brarogaps wu3ydeHHIo anreOpanvdeckoro
Marepuana MPOUCXOAUT JAalbHEHIee pa3BUTHE AITOPUTMUYECKOTO U aOCTPaKTHOTO
MBIIIICHUST y9amuxcs, OPMHUPYIOTCS HABBIKH JEYKTUBHBIX PACCYKICHUU, PabOTHI C
CUMBOJIbHBIMU (pOpMaMu, TPEACTaBICHUS 3aKOHOMEPHOCTEH W 3aBUCHUMOCTEW B BHUJE
pPaBeHCTB U HepaBeHCTB. AunreOpa mnpennaraeT 3()QPEeKTUBHbIE HHCTPYMEHTHI IS



pelieHns NPaKTUYECKUX U €CTeCTBEHHO-HAYYHBIX 3aja4, HATJISIIHO IEMOHCTPUPYET CBOU
BO3MOKHOCTH KakK sI3bIKa HAYKHU.

ConepxartenbHo-MeTonn4eckas  JuHUS  «DyHKIMUM W rpad@uKW»  TECHO
MepervieTaeTcs ¢ JIPYrUMHU JMHUAMHU Kypca, TOCKOJIBKY B KaKOM-TO CMBICIIE 3aaéT
MOCJIEIOBATEILHOCTh HM3Yy4EHHs] Marepuana. V3ydyeHue CTEneHHOW, MOKa3aTeNbHOM,
JorapuMUYECKO U TPUTOHOMETPUYECKUX (YHKIMI, UX CBOHUCTB U TrpaduKoB,
WCIIOJb30BaHUE (QYHKIMM I pelieHus] 3ajad U3 JPYrux Y4eOHBIX NTPEAMETOB U
peasbHOM KU3HU TECHO CBS3aHO KaK C MaTEeMaTUYECKUM aHAJIM30M, TaK U C pPElICHUEM
ypaBHEHUN M HepaBeHCTB. [Ipu 3TOM OoJblIoe BHUMaHUE yensercs (HOPMUPOBAHUIO
yMEHHUS BbIpaxaTh (OpMylTaMu 3aBUCUMOCTH MEXIY pa3IMYHBIMU BEJIMYMHAMU,
UCCJIE/IOBaTh TMOJyYeHHbIe (QPYHKIHMH, CTpOUTh uX rpaduku. Marepuan >Tol
COJIep)KaTeNIbHOW JIMHWU HAIIeJICH HAa pa3BUTHEC YMEHHMM M HABBIKOB, IO3BOJISIFOIIUX
BBIPQ)KATh 3aBUCUMOCTH MEXJy BEJIMUYMHAMU B DPA3IuYHON (opMe: aHAIUTUYECKOH,
rpaduueckoil u cnoBecHo. Ero u3yuenue cnocoOCTByeT pa3BUTHUIO aITOPUTMUYECKOTO
MBIIICHHS, CIOCOOHOCTU K 000OIIECHUIO M KOHKPETU3AIIMH, UCTIOJIb30BAHHUIO aHAJIOTHA.

CopepxarenpHass sauHUs «Hadanma MaTeMaTHyecKoro aHaiu3a»  IMO3BOJSET
CYIIECTBEHHO pPACHIMPUTh KPYr Kak MaTEeMaTUYeCKWX, TaK M TPUKIAIHBIX 3ajad,
JOCTYIHBIX OOYYaIOIIMMCS, Y KOTOPBIX IOSBISIETCS BO3MOXHOCTh HCCIEIOBAaTh U
cTpouth rpadukyd (QYHKIUNA, OMpEACNsTh WX HAWMOOJbIINE W HAaUMEHBIITHE 3HAYCHUS,
BBIUUCTSATh IUIOMAAN (QUTYp U OOBEMBI Tell, HAXOIUTh CKOPOCTH M YCKOPEHUS
npoueccoB. JlaHHas coaep)KarelbHAas JIMHUSA OTKPBIBAET HOBBIE BO3MOXHOCTH
HNOCTPOEHUSI MAaTEMAaTUUYECKUX MOJENIEN peallbHbIX CUTYal[ui, HAaXOKICHHS] HAWIy4llero
peumieHus B NPUKIAIHBIX, B TOM YHCIE COLMAIbHO-DKOHOMUYECKHUX, 3aJayax.
3HaKOMCTBO C OCHOBaMH MAaTE€MaTUYECKOTO aHaliM3a CIOCOOCTBYET Pa3BUTHIO
a0CTpaKTHOTO, (POPMAIBHO-IOTHYECKOTO M KPEaTHBHOTO MBIIUICHUS, (HOPMUPOBAHHIO
YMEHUW pacro3HaBaTh NPOSBICHUS 3aKOHOB MAaTEMATUKN B HAyKe, TEXHUKE U UCKYCCTBE.
OOyuaromuecss y3HalOT O BBIJAIONIMXCS PE3yJabTaTax, MOITYYEHHBIX B XOJE pPa3BUTHUS
MaTE€MAaTHKU KaK HayKH, U UX aBTOpPaX.

ConepxaTtenbHo-MeTOAMYeCKass JuUHUS «MHOXKecTBa M JIOTMKa» B OCHOBHOM
MOCBAIIIEHA 3JIEMEHTaAM TEOPHUH MHOXECTB. TE€OpPETHUKO-MHOKECTBEHHBIE MIPEACTABICHUS
MPOHU3BIBAIOT BECh KypC INKOJBHOM MAaTeMaTHMKH W TpeajiararoT Haubolee
VHUBEPCAIBHBIN S3bIK, OOBEIUHSIOMNN BCE pa3/ielbl MAaTEMaTUKA U €€ TPHIOKECHHH,
OHM CBS3BIBAIOT pa3Hble MAaTEMAaTHYECKUWE IUCHMIUIMHBI B eauHoe wenoe. [lortomy
BAXXHO JaTh BO3MOXKHOCTHb IIKOJIbHUKY IOHUMATh TEOPETUKO-MHOKECTBEHHBINA S3bIK
COBPEMEHHON MAaTeMaTUKH U UCIOJIb30BaTh €0 JJIsl BEIPAXKEHUSI CBOUX MBICIIEH.

B kypce «AnrebOpa u Havyasia MaTeMaTH4YE€CKOIO aHAJIW3a» MPUCYTCTBYIOT TaKkKe
OCHOBBI MaTeMaTHYECKOTO MOJIEITHPOBAHUS, KOTOPbIE MPU3BaHBI CHOPMHUPOBATH HABBIKH
MIOCTPOEHUSI MOJEJEH PEAbHBIX CUTYAI[Mi, UCCIEAOBAHUSA dTUX MOJEIEH C MOMOUIBIO
anmaparta aiareOpbl M MaTEMaTUYECKOro aHajlu3a M MHTEPIpPETalud MOJYYEHHBIX
pe3ynbTaToB. Takue 3aaHusi BIUIETEHBI B KXl U3 pa3/iesioB MPOrpaMMbl, OCKOJIBKY
BECh MaTepuall Kypca IHUPOKO HMCHOJIb3YETCS IS PelleHus NpUKIagHbIX 3anad. [lpu
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pEIICHUH pPeabHBIX MPAKTHYECKUX 3a7ad ydalluecs pa3BHBAIOT HAOIOJATEIHHOCTD,
YMEHUE HaxXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, WCIIOIB30BATH AHAJOTHIO,
0000111aTh ¥ KOHKPETU3UPOBATh TIpodieMy. JlesTenbHOCTh TT0 POPMUPOBAHUIO HABBHIKOB
pelIeHus] TPUKIAIHBIX 3a7a4 OPraHU3YEeTCS B MPOIECCe M3YYCHHUS BCEX TEM Kypca
«Anrebpa 1 Havajga MaTEeMaTUIECKOTO aHATH3ay.

PabGouass mporpamma yueOHOro kypca «l'eomerpus» 0a30BOro YpOBHS IS
oOyuatormuxcs 11 kmaccoB paspaborana Ha ocHOBe DenepanbHOTO0 TOCYIAPCTBEHHOTO
00pa3oBaTEILHOTO CTaHAApTa CPEAHEro o0Iero oOpa3oBaHusi, ¢ y4éTOM COBPEMEHHBIX
MHUPOBBIX TPEOOBaHUM, MPEABIBIIEMBIX K MATEMAaTHICCKOMY 00pa30BaHUIO, M TPATUITUN
poccuiickoro oOpa3oBaHusa. Peanm3amusi mporpaMMbl  OOECIIEUMBACT  OBJIAJICHUE
KJIIOYEBBIMU  KOMITCTCHIIUSIMH, COCTaBJISIOIIMMH OCHOBY JIII  CaMOpPa3BUTUS W
HENPEPHIBHOTO  00pa30BaHMS, IIEJIOCTHOCTh OOIMIEKYIbTYPHOTO, JHYHOCTHOTO U
M03HABATEILHOTO PA3BUTHS JTUYHOCTH O0YJAFOIIIHXCS.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

BaxxnocTh yueOHOro Kypca T€OMETpUM Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHUs
oOycJIoBlI€HAa TMPAKTUYECKOM 3HAYUMOCTBIO  METAalmpeJAMETHBIX M  MPEIMETHBIX
pe3yIbTaTOB  OOYYECHHS TEOMETPUM B  HAMPABJICHUU JIMYHOCTHOTO  Pa3BUTHUS
oOyvaromuxcs, (opMmupoBanus Q(yHKIHMOHAUIPHOWM MaTEeMaTHYECKOM TI'paMOTHOCTH,
U3YUYEHUs JPYTruX Y4YeOHBIX MUCHUIUIMH. Pa3BuTue y 0O0y4aromuxcs MpaBHIBHBIX
NpEACTaBICHUNA O CYIIHOCTH M TPOUCXOXKICHUHW T'E€OMETPUYECKUX aOCTpakKIlui,
COOTHOIIEHWH PEAIbHOTO0 H WACAIBHOTO, XapaKTepe OTPaKEHUs MaTeMaTHUeCKOM
HAyKOH SIBJICHUH W TPOIIECCOB PEAbHOTO MHpaA, MECT€ I'e€OMETPHUU B CHCTEME HayK H
pOJIM MATEMaTHYECKOTO MOJICTIMPOBAHUS B HAyYHOM II03HAHWUM KW B TPAKTUKE
crocoOCTBYeT (POPMHUPOBAHHMIO HAYYHOTO MHUPOBO33PCHHS YUaIUXCs, a TaK)Ke KadyecTB
MBIIUICHHS, HEOOXOAUMBIX JIJIsl aJIallTallik B COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBiISIETCS OAHUM M3 0A30BBIX MPEJAMETOB Ha YPOBHE CPEIHETO OOIIEro
oOpa3oBaHUs, TaK Kak oOO0eCIeYnBacT BO3MOXHOCTh M3YYCHUS KaK JUCIUILUINH
€CTECTBEHHO-HAy4YHOU HANpPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MblluIeHHE, (QopMuUpyeMoe TpH  H3yYeHUHU  OOYyJaroIIMMUCS
MOHATUHHBIX OCHOB T€OMETPUU W TMOCTPOCHHUM IIEMOYKH JIOTMYECKUX YTBEPKICHUN B
X0JI€ PELICHUS TEOMETPUUYECKUX 3aj]lady, YMEHHUE BBIJIBUTATh W OMPOBEPraTh THMIIOTE3BI
HEMOCPEACTBEHHO UCMOJIb3YIOTCA MPHU PEIICHUH 33a/1a4 €CTECTBEHHO-HAYYHOTO ILIMKJIA, B
YaCTHOCTH U3 Kypca (QU3UKH.

YMeHne OpUEeHTUPOBATHCS B MPOCTPAHCTBE WUIPAET CYIIECTBEHHYIO POJb BO BCEX
00nacTsaX meATeIbHOCTH YenoBeka. OpHEeHTAIMs Ye0OBEeKa BO BPEMEHU U TIPOCTPAHCTBE
— HEOOXOAMMOE YCIIOBHUE €T0 COIMAIBHOTO OBITHS, (hOpMa OTPAKEHUSI OKPY KAFOIIETO
MHpA, YCIOBUE YCIEIIHOTO MO3HAHUS U aKTUBHOTO MPeoOpa30BaHUs I€UCTBUTEILHOCTH.
OnepupoBaHHUe TMPOCTPAHCTBEHHBIMU OOpazaMu OOBEAWHSCT pa3Hble BUJBI YUYSOHOU M
TPYIOBOM JESATEIBbHOCTH, SABISIETCS OJHUM U3 NPO(PECCHOHATBHO BaXKHBIX KadeCTB,

MOATOMY aKTyalbHa 3ajada (opMUpOBaHUS Yy OOyYalOIIUXCA MPOCTPAHCTBEHHOTO
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MBIIIJIEHUSI KaK Pa3HOBUAHOCTU OOpPA3HOI'0 MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTA
B [TOATOTOBKE K MPAKTUYECKON AESATEIBHOCTH [0 MHOTUM HaIlpaBICHUSIM.

Lens ocBoeHus: mporpammbl yueOHOro kypca «l'eomerpusi» Ha 0a30BOM YpOBHE
o0ydeHus — o011eo0pa3oBaTesibHOE U OOIIEKYJIBTYPHOE Pa3BUTUE OOYYAIONIUXCS yepes
o0OecrieyeHue BO3MOYKHOCTH NPHOOPETEHHS] W HCIOJb30BAHUSA CHUCTEMATHYECKUX
r€OMETPUYECKUX 3HAHUW U JAeUCTBUM, cHenupUYHBIX TE€OMETPUH, BO3MOKHOCTHU
YCIEIIHOTO MPOJOJDKEHUsT 00pa3oBaHUs MO CIEHUATBHOCTSM, HE CBS3aHHBIM C
MPUKJIAJIHBIM UCIIOJIb30BAHUEM T€OMETPHUHU.

[Iporpamma no reoMeTpuu Ha 6a30BOM YpPOBHE MpeAHa3HayYeHa I 00ydaronuxcs
CpellHE! IIKOJIbl, HE UCIIBITHIBABLIINX 3HAYUTENIbHBIX 3aTPYAHEHUM HAa YPOBHE OCHOBHOT'O
obmiero obOpaszoBanus. Takum oOpa3zoMm, oOyuaromuecss Ha 0a30BOM YpPOBHE JIOJIKHBI
OCBOUTH OOIlME€ MaTeMaTUYECKUE YMEHUs, CBA3aHHBIE CO CHEIU(PUKON TeOMETpUU U
HEOOXOMMBbIE [IJIsl KU3HU B COBpEMEHHOM obOmiectBe. Kpome 3TOro, OHM HMEIOT
BO3MOXXHOCTb M3YyYHUTh T€OMETpHUI0 OoJiee TIyOOKO, €clii B JalIbHEHIIEM BO3HHKHET
HEOOXOJIMMOCTh B TEOMETPUYECKUX 3HAHUAX B TPO(EeCCHOHATBLHOMN eI TeIbHOCTH.

JlocTkeHue  1eIM  OCBOCHHMS  MPOTpaMMbl  OOECMEYMBAETCS  pElICHUEM
COOTBETCTBYIOIIUX 3a/1a4. [IpuopureTHbIMU 3a1auaMu 0cBoeHus Kypca «['eomerpun» Ha
0a3zoBoM ypoBHE B 11 kjacce SBISIOTCS:

e (opmupoBaHHe MPEACTABICHUS O T€OMETPUU KaK YaCTH MUPOBOM KYJIbTYpHI U

OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOITUM MUPOM;

e (opmMupoBaHHe TpeACTaBICHUS O MHOTOIPAaHHHMKAX M TejaxX BpAIEHUS KakK O
BOXHEHIINX MAaTEeMaTHUYECKUX MOJIETISX, MO3BOJISIIONIUX ONMCHIBATH M U3YyYaTh
pa3HbIE SBJICHUSI OKPYKAIOIIET0 MHUPA;

e (QopmupoBaHHe yMEHHUS pPACIIO3HABATh HAa YEPTEKAX, MOJICISIX M B PEalbHOM
MUpPE MHOTOTPaHHUKHU U TEJIa BPAIICHUS;

e OBJQJICHHE METOJAMHU pEHICHUS 3aJad Ha TMOCTPOCHUS HAa H300PAKEHUAX
IIPOCTPAHCTBEHHBIX PUTYD;

e (QopmupoBaHre  yMEHHsS ~ ONEPUPOBATH  OCHOBHBIMU  MOHSATHUAMH O
MHOTOTpaHHUKaX U TeIaX BPaIEHUSI U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAJICHUE ANTOPUTMAMHU PEIICHUS OCHOBHBIX THIIOB 3aaad; (HOpMHUpPOBaHUE
YMEHUS ITPOBOJUTH HECIOKHBIE JOKA3aTEIbHbIE PACCYKIEHUS B XOAE PELICHUS
CTEPEOMETPUYECKUX 3a7a4 U 33/1a4 C IPAKTUYECKUM COJIEPKAHUEM;

e pa3BUTHE HHTEJUIEKTYaJIbHBIX M TBOPUYECKHX CIOCOOHOCTEH oOOyuaroumxcs,
MO3HABATEILHON AKTUBHOCTH, WCCIIENOBATEILCKUX YMEHUH, KPUTHYHOCTH
MBIILICHUS;

e (QopmupoBanre (QYHKIIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPHUU:
YMEHHE paACMO3HABATh MPOSBICHUS TEOMETPHUUECKHX TOHITHI, OOBEKTOB U
3aKOHOMEPHOCTEH B PEAIbHBIX KU3HEHHBIX CUTYAIUSX U TIPH W3YYECHUU IPYTUX
y4e€OHBIX MPEIMETOB, NPOSBICHHUS 3aBUCUMOCTEH M 3aKOHOMEpPHOCTE,
dbopMynHpOBaTH X HA S3BIKE TEOMETPUH U CO3/1aBaTh T€OMETPUICCKUE MOJICIIH,
MPUMEHSITh OCBOCHHBIM TEOMETPUYECKUN ammapar [Jjis PEHIeHUs MPaKTUKO-
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OPUEHTUPOBAHHBIX 3a7a4y, HWHTEPIPETUPOBATH M OILICHWBATH IOIYYCHHBIC
PE3YNIbTATHI.

OTnuuuTensbHOW OCOOCHHOCTBHIO MPOTPAMMBI  SIBIISIETCS BKIIIOUEHHE B KypC
CTEpEOMETPHH B Hayalle €ro M3yueHHUs 3aJad, pellaeMbIX Ha YpOBHE HHTYUTHBHOTO
MO3HAHMSI, W OMNpeneia¢HHBIM 00pa3oM OpraHun3oBaHHas paboTa HAJA HUMH, YTO
CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOT'O M TIPOCTPAHCTBEHHOTO MBIIICHUS, CTUMYIHPYET
NPOTeKAaHWE WHTYUTHUBHBIX TIPOIECCOB, MOTHBHPYET K JaJbHEHUIIEMY H3YUYCHUIO
npeaMeTa.

[Ipennoutenne oTaaETCsl HATISAIHO-KOHCTPYKTUBHOMY METOAY OOY4YEeHHsI, TO €CTh
TEOPETHUECKHE 3HAHUS HMEIT B CBOCH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
NPaKTUYECKOW  JesITeNbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX TNPEACTABICHUN Y
yyalmxcsi B Kypce CTepeOMETpHH MPOBOJIUTCS 3a CUET pEIICHUs 3a7ad Ha CO3/laHue
POCTPAHCTBEHHBIX 00pa30B U 3a7a4 HA ONEPUPOBAHUE MPOCTPAHCTBEHHBIMH 00pa3amu.
Coznanue oOpasa mpoOBOJUTCS C OMOPOM Ha HATJIAIHOCTh, a OTIEpUPOBaHKE 00pa3oM — B
YCIOBHSIX OTBJICUEHHUS OT HArJIHOCTH, MBICIIEHHOTO W3MEHEHHUS €ero WCXOIHOTO
coJiepKaHusl.

OcHOBHBIE copepkarelbHble JTUHUU Kypca «l'eometpunm» B 10-11 kiaccax:
«MuororpaHHukn», «lIpsMble W TJIOCKOCTH B MPOCTpaHCTBE», «Tema BpalmieHus»,
«BekTopsl ¥ KOOpAWHATHI B MPOCTPAHCTBE». DOpPMHUpPOBAHUE JIOTHYECKHX YMEHUH
pacmnpenensieTcss He TOJBKO IO COJIepP)KAaTeNIbHbIM JIMHUSAM, HO U IO rojaM oOydeHHs Ha
YpOBHE CpeHEero o01ero oopa3oBaHus.

Copepxanue  00pa3oBaHMs, COOTBETCTBYIOIEE TMPEAMETHBIM  pe3yjbTaTam
OCBOCHHS  paboueil  MporpaMmbl,  paclpeieNéHHbIM 1O  rojaM  OOydYeHHs,
CTPYKTYPHPOBAHO TaKUM 00pa3oM, YTOOBI OBJIAJICHUE T€OMETPUUYECKUMU MOHATUSIMHU U
HaBbIKAMHU OCYIIECTBISIIOCH IMOCJENOBATEIBHO M TMOCTYIMATEIbHO, C COOJIOEHUEM
NPUHIIMIA TIPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIOYAINCH B OOIIYI0 CHCTEMY
TCOMETPUYECKUX MPEJACTABICHUN 00yJalommXcs, pacmupsas U yriayomnsas e€, obpasys
IPOYHBIE MHOKECTBEHHBIE CBSI3H.

KoHTpOJIbHO-U3MepHTeIbHbIE MATEPHUAJbI

B nporpamme oOmeoOpa3oBaTenbHBIX — YUpexaeHU. Anredpa W Hadaia
Matemarndeckoro ananu3za. 10-11 kmaccel, - M.IIpocsenienne, 2009 CoctaButens T.
A. Bypmuctposa ctp. 95-103.

B nporpamme o6mieoOpa3oBaTenbHbIX yupexkaeHuil. ['eomerpusa. 10-11
kiacchl, - M.IIpocBemenue, 2009 Cocrasutens T. A. bypmuctposa ctp. 30-32.

®opmbl, c1OCO0BI U CPEICTBA MPOBEPKH U OLIEHKH
pe3yJbTaToOB 00y4eHusl

KonTponb u olleHMBaHUE OCYIIECTBISIETCS B COOTBETCTBUU ¢ [lonoxeHuem o
TEKyIIeH, MPOMEXYTOUYHOM M WTOrOBOM aTTecTanuu oOydaromuxcs 1-11 kmaccos
MBOYVY «Cpenuss obuieoOpa3zoBarenbHas mkona Ne 41» u [lonoxenuem o cucreme



OLICHMBAaHUSl 3HaHWI oOydaromuxcs (KpUTEpPUM M HOPMBI OLIEHOK IO YYEOHBIM
npeametam) MBOY «Cpennsist o0meo0pa3oBarenbHas 1mkoja Ne 41 (mpuiioxeHue).
®opMbI 1 MeTOIbI PA0OTHI C AeTHMH,

HUCNBITHIBAIOIIMMHU TPYJIHOCTH B 00y4eHHUH
*  pa3HOOOpa3Hble BBl JOMOJIHUTEIbHBIX TPEHUPOBOYHBIX 33JaHUN C ILEJIbIO

JUKBHUIALIUK TIPOOETIOB B 3HAHUSIX;
e  auddepeHIUpPOBaHHOE JOMAIIIHEE 33/1aHUE;
*  KOHCYJbTallMOHHAs MOJAJIEPKKA U TOMOUIb;
e o0ecreyeHue  SMOIMOHAIBLHO-TICUXOJIOTUYECKOTO  KoMdopTa,  CO3/laHUE
CUTYallUH ycrexa.
Y4eOHO-TeMAaTHYECKHU IVIAH

Ilepeyens pasaesion KoauuectBo N3 Hux
Hacoe KOHTPOJIBHBIX
padoTr
DYHKIMHU U UX TpaQuKu 7 .
[Ipenen dbyHkuuM 1 5 -
HETIPEPHIBHOCTH
OO6patHble GYyHKIIUU 4 1
ITpounsBoiHas 8 1
[IpuMeHeHne Npon3BOJHON 16 1
ITepBooOpa3Has u HHTETpas 8 1
PaBHOCUIIBHOCTH ypaBHEHHH U 4 -
HEPABEHCTB
YpaBHEHUS-CIIeICTBUSI 6 -
PaBHOCUIIBHOCTH ypaBHEHHH U 4 -
HEPABEHCTB CUCTEMaM
PaBHOCHIIBHOCTH HEPABEHCTB Ha 4 -
MHO>KECTBaX
CucTtembl ypaBHEHUH C 3) 1
HECKOJIbKUMHU HEU3BECTHBIMU
IToBTOpEeHUE 14 2
BekTopsl B mpocTpaHCTBE 6 -
Meton KoopAMHAT B 11 1
IIPOCTPAHCTBE
Hunuuap, KOHyC, map 13 1
O0Bem Ten 15 1
3aKIII0OYUTENbHOE TIOBTOPEHNE 6 -
IPU MOATOTOBKE K UTOTOBOM
aTTeCTaIH 110 TEOMETPUHU
Hroro: 136 10

IIJTAHUPYEMBIE PE3YJIBTATDBI




OcBoenue yueOHOTO TIpeaMeTa «MaTeMaTuKay TOJDKHO 00eCTIeunBaTh JOCTHKEHUE
Ha YPOBHE CpPEHET0 O0IIero 00pa3zoBaHUs CIECAYIONIUX TUYHOCTHBIX, METAMIPEIMETHBIX
Y TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3YIbTATOB:

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE  PE3yibTaThl  OCBOGHUSI  MPOrPpaMMbl  y4eOHOro  MmpeaMera
«MareMaTuka» XapakTepu3yrTCs:

I'paxxnaHckoe BOCIIMTaHHUE:

c(hOpMUPOBAHHOCTHIO TPAXKAAHCKOM TO3UIIMU OOYYaIOIIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCHUMCKOTO OOIIECTBA, MPEACTABICHUEM O MaTeMaTHYECKUX
OCHOBaxX (pYHKIIMOHMPOBAHUS PA3IUUYHBIX CTPYKTYp, SBJICHHUH, MPOLEIYP TPaXKTAHCKOTO
oOmiectBa (BBIOOPHI, OMPOCHl M TIP.), YMEHUEM B3aUMOJCHCTBOBATH C COLMAIBHBIMHU
WHCTUTYTaMU B COOTBETCTBUHU C UX (DYHKIIUSIMU U Ha3HAUCHUEM.

[TarpuoTnyeckoe BocmuTaHUE:

c(hOpPMUPOBAHHOCTBIO POCCHUMCKON TPaKJIAaHCKONW WIACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY W HACTOSIIIEMY POCCHUHCKOM MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIEHHUEM K
JOCTH)KCHUSIM POCCHUMCKUX MAaTEMaTUKOB M POCCHHCKONW MaTEeMaTUYeCKOW IIKOJbI, K
UCITOJIb30BAHUIO ATUX JOCTH)KCHUHN B IPYTUX HAayKaX, TEXHOJIOTHAX, c(hepax YKOHOMHUKHU.

JIyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS

OCO3HAHHEM JyXOBHBIX IIEHHOCTEH POCCUICKOTro Hapoaa; cPopMUPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAaHMS, JTHUYECKOTO IIOBEIEHMS, CBA3AHHOIO C MPAKTHYECKUM
NPUMEHEHHEM JOCTUKEHUII HAYKH U JESTEIbHOCTHIO YUYEHOI'0; OCO3HAHUEM JIMYHOTO
BKJIaJ]a B TIOCTPOEHUE YCTONYHBOTO OYyIIETO.

DCTETUUECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOLUEHHEM K MHUpPY, BKIIOYas JCTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, PEHICHUN, PacCyKICHHH; BOCIPUUMYHBOCTHIO K
MaTE€MAaTHYECKUM aCIEKTaM PAa3INYHbIX BUJ0B UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHUE:

c(hOpMHPOBAHHOCTHIO YMEHHsI MPUMEHSATh MaTeMaTHUYECKHE 3HAHHS B MHTEpecax
3I0POBOTO W 0Oe€30IMacHOro oOpasa JKU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO  (3I0pOBOE TIMTaHHWE, COAJTAaHCHUPOBAHHBIA PEXUM 3aHATHH W OTJHBIXa,
peryisipHasi pu3nuecKasi akTUBHOCTB); (PU3UUYECKOTO COBEPIICHCTBOBAHUS, TIPH 3aHATHAX
CIIOPTUBHO-03J0POBUTEIILHON JIESITEIbHOCTBIO.

TpynoBoe BoclUTaHuE:

TOTOBHOCTBIO K TpPYIdy, OCO3HAHUEM IIEHHOCTU TPYAOJIIOOUS; HHTEPECOM K
pasznu4HbBIM chepam mpodecCHOHANBHON NeATeTLHOCTH, CBI3aHHBIM C MATEMATHKOU H €€
MPWIOKCHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymiel mnpodeccun u
peanu3oBbIBaTh COOCTBEHHBIE J>KM3HEHHBIC IUJIAHBI; TOTOBHOCTHIO U CIIOCOOHOCTHIO K
MaTeMaTU4eCcKOMy OOpa30BaHUI0 U CaMOOOPA30BAHUIO HA MPOTSHKEHUU BCEHM KU3HU;
FOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PEUICHUU MPAKTUUYECKUX 3a]a4 MaTeMaTU4eCKOM
HaIpPaBJICHHOCTH.



DKOJI0TrMYeCKOe BOCIIMTAHHE:

c(hOPMUPOBAHHOCTHIO ~ DKOJOTUYECKON  KYJIbTYpbl, [OHMMAaHUEM  BIUSHUS
COIMATbHO-2KOHOMUYECKUX MIPOLIECCOB HA COCTOSIHUE MPUPOJTHON U COLMATILHOM CPEJIbI,
OCO3HAHHWEM TJIO0AJBLHOTO XapakTepa »JKOJOTMYECKUX MpoOieM; OpUEHTalMel Ha
MIPUMEHEHUE MaTEeMaTHUUECKUX 3HAHUM IJIs1 pelieHus 3a7ad B 00JacTH OKpYy»Karoliei
Cpenbl, IUIAHUPOBAHMUS TIOCTYNKOB M OIEHKHM WX BO3MOXHBIX TOCIEACTBUI ISt
OKPYKAIOIIEN CPEBI.

[leHHOCTH HAYYHOTO MMO3HAHUS:

c(hOpMUPOBAHHOCTHIO ~ MHUPOBO33PEHUS,  COOTBETCTBYIOLIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOW NMPAKTUKHU, MOHUMAaHUEM MaTeMaTHYeCKOMN
HayKd Kak c(epbl 4eIOBEUECKOU NEeITeIbHOCTH, ITANOB €€ Pa3BUTHS M 3HAYUMOCTH JJIsI
pa3BUTHS [MBWJIM3AIMU; OBJAJEHUEM SI3bIKOM MaTEeMaTUKH W MaTeMaTH4YeCKOU
KyJIbTYpOH KaK CPEJCTBOM IO3HAHUS MHUPA; TOTOBHOCTBIO OCYIIECTBIISITH MPOEKTHYIO U
UCCJIE0BATEIBCKYIO ACSATEIbHOCTh UHIUBUAYAILHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpeIMEeTHbIE pe3yJbTaThl OCBOCHHS IPOTpaMMbl  y4eOHOTO MpeaMera
«MareMaTukay XapakTepU3YIOTCS OBJAJCHUEM YHUBEPCAIbHBIMU HO3ZHABAMETbHLIMU
OelcCmeUsIMY, VHUBEPCATILHbIMU KOMMYHUKAMUBHBIMU OelUCMBUAMU, YHUBEPCANbHbIMU
Ppe2yIAMUBHbIMU OeUCEUMU.

1) Vhusepcanvhvie nosnasamenvuvle Oeticmeus, 0becneuusaiom @Gopmuposanue
0a306bIX KOCHUMUBHLIX NPOYECco8 o00yYaruuxci (0ceoeHue Memooos HO3ZHAHUSA
OKpyJHCaoue20 Mupa,; npuMeHeHue 102u4ecKux, UCCie008amenbCKux onepayuii, ymMeHui
pabomams ¢ unghopmayuet).

ba3oBrle nornueckue IeUCTBU:

e BBIBIATh W XapaKTEPU30BaTh CYIIECTBEHHbIE TMPU3HAKK MAaTeMAaTHYECKHUX
OOBEKTOB, TIOHSATHH, OTHOWIEHWNA MEXAY NOHATHUSAMU; (HOPMYITUPOBATH
OTIpEJICIICHHUSI MOHSTHI; yCTaHaBINBATh CYIIIECTBEHHBIN pU3HAK
KIaccu(uKanuu, OCHOBaHUS It OO0OOIIEHWUS U CpaBHEHUS, KpPUTEPUU
MIPOBOJIUMOTO aHAJIN3A;

e BOCIPUHUMATH, dbopmynrpoBaTh u npeoOpa3oBHIBATh CYXKIICHUS :
YTBEPAUTEIBHBIC U OTPUIIATEIbHBIC, CIMHUYHBIE, YaCTHBIC M OOIIHE; YCIOBHbIE;

e BBIABIATh MAaTEMATHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTUBOPEYHS B
dakTax, JaHHBIX, HAOJTIOJCHUSX W YTBEPXKACHUSIX; NpEIIaratb KPUTECPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTHUBOPEUNN;

e Jle7IaTh BBIBOABI C HWCIOJIH30BAHUEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUCHHUH, YMO3aKIIOUCHU 110 aHAJIOTHH;

e TMPOBOJUTH CAMOCTOSITEIHHO JIOKA3aTEIIbCTBA MATEMATHYECKUX YTBEPKICHUU
(mpsiMBIE ¥ OT IPOTUBHOTO), BRICTPAWBATh APTYMEHTAIIUIO, TPUBOIUTH TIPUMEPHI
1 KOHTPIIPUMEPHI; 000OCHOBBIBATH COOCTBEHHBIC CYKICHHSI M BBIBOIHI;
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BBIOMpATH c1IOCcO0 penieHust yueOHoM 3ajauu (CpaBHUBATh HECKOJIBKO BApUAaHTOB
pemieHus, BbIOMpaTh HauOoyee MOAXOMAAUMH C YYETOM CaMOCTOSITENIBHO
BbIJICJICHHBIX KPUTEPUEB).

ba3oBrie uccnen0BaTEILCKUC NCHUCTBUS:

HCIIOJIb30BaTh BOIPOCHl KaK HCCIENI0BATEIbCKUA HHCTPYMEHT IO3HAHMS;
dopMynupoBaTh  BOMNPOCHL,  (UKCHPYIOLIME MPOTUBOpEYHE, MpodIiieMy,
YCTaHABJIMBATh UCKOMOE M JaHHOE, (OpMHPOBATh TMIIOTE3Y, APTYMEHTUPOBATH
CBOIO MO3ULIMIO, MHEHHE;

MPOBOJUTH CAMOCTOSATENbHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEI0OBAHUE T10
YCTAHOBJICHHIO OCOOEHHOCTEN MAaTeMaTH4EeCKOro OOBEKTa, SIBICHHUSA, IpolLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y O0BEKTaMHU, SIBICHUSIMU, TIPOLIECCAMU;
CaMOCTOATENbHO (OpMYyIUMpOBaTH OOOOIIEHUS M BBIBOJABI 10 pe3yjibTaTam
NPOBEAEHHOTO  HAOJIOJEHUS, HCCIEJOBAHUSA, OLEHUBATh JIOCTOBEPHOCTh
NOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IEHU;

NPOrHO3MPOBATh BO3MOXHOE pa3BUTHE TpolLlecCca, a TakKe BBIIBUTATh
IPEINOJIOAKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Paborta ¢ nndopmanmeii:

2)

BBISBJIATh ACHUIMTHI MHPOpPMAIUK, TAaHHBIX, HEOOXOJMMBIX JIJII OTBETa Ha
BOTIPOC U JIJISL PEIICHHMS 3a]1a9H;
BBIOMPATh WHPOPMAIMIO W3 HCTOYHHKOB DPA3IMYHBIX THIIOB, aHAJIM3UPOBATH,
CHUCTEMAaTHU3UPOBAaTh W MHTEPIPETUPOBATh MH(OPMAILMIO PA3NIMYHBIX BUIAOB U
dopmM TpencTaBIeHUS;
CTPYKTYypUpOBaTh HH(POpPMAIHIO, MPEACTaBIATh €€ B pa3uyHBIX (opmax,
WJUTFOCTPUPOBATH TPpaPUUCCKH;
OILICHWBATh HAJIEKHOCTh HHPOPMAIIMH TI0O CAMOCTOSTEIFHO C(HOPMYIUPOBAHHBIM
KPUTEPHSIM.

Vuueepcanvhvie KOMMYHUKAMUGHbLIE Oeticmausl, obecneuusaiom

ChOPMUPOBAHHOCIIb COYUANBHBIX HABLIKOE 00YUAIOUUXCSL.
OO0uienue:

BOCIIPHHUMATh U (HOPMYyIUPOBATH CYKIECHHS B COOTBETCTBUU C YCIOBHUSIMH U
1EeIsIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PCHHS B
YCTHBIX M ITHCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy PELICHUS 3a]a4H,
KOMMEHTHPOBATH OJIYYCHHBIN PE3YJIbTAT;

B XOJie OOCYXKJIEHHsSI 3aJaBaTh BOMPOCHI MO CYHIECTBY OOCYKJaeMOW TEMBI,
MpoOJIeMBbl, pemaeMoil 3aJadd, BHICKA3bIBaTh WJCH, HAICJICHHBICE HAa MOWCK
pELICHUS; COIMOCTABIATh CBOU CYXAEHHUS C CYXKICHUAMHU APYTUX YYACTHHUKOB
nuasnora, oOHapyKUBaTh pa3lIMuMe U CXOJCTBO MO3UIMN; B KOPPEKTHOU dopme
dbopMynHpoOBaTH Pa3HOTIIACHS, CBOM BO3PAKEHUS;

MPEICTABIATh PE3YJIbTAThl PEUICHUS 3a7ayd, SKCIEPUMEHTA, HCCIEIOBaHMS,
MIPOEKTA; CaMOCTOSITEIbHO BBIOMpATh (OpPMAT BBICTYIUICHUS C YYETOM 3ajad
MpEe3eHTAIMU U OCOOCHHOCTEN ayIUTOPHUHU.
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CoTpynHHMYECTBO:

e TMOHMMATh W HCIIOJNB30BATh MPEUMYIIECTBA KOMAaHIHOW W WHIWBUIYaTbHOU
paboThl MpU peumeHud Y4eOHbIX 3aJady; NOPUHUMATh LEJIb COBMECTHOU
JESATENbHOCTH, MJIAHUPOBATh OPraHU3aLUI0 COBMECTHON padOThl, pacrpeaesaTh
BUJIbI pabOT, JOTOBApUBATLCA, OOCYXAaTh MPOIECC M Pe3yiabTaT paldOThI;
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

e y4YacTBOBaTh B TPYMNIOBBIX (popMmax padoTel (0OCyxkaeHUs, OOMEH MHEHHH,
«MO3TOBBIC INTYpPMB» U WHBIC); BBIMOJHATH CBOKO YacThb pPabOTBI U
KOOPAMHHUPOBATh CBOM JEUCTBUS C JIPYTMMH YJIEHAMH KOMAaHJbI; OIICHUBATH
KayecTBO CBOETO BKJIaJla B OOIIUI MPOJAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHUS.

3) Vuueepcanvhvie pezynisamuenvle Oeticmeus, 0bOecnedusaom @Gopmuposarue

CMBICTIOBBIX YCMAHOBOK U JHCUSHEHHBIX HABLIKOG TUYHOCIU.

Camoopranuzanus:

COCTaBIIATh IIJIaH, QJITOPUTM pEIHICHHUs 3aJadyd, BBIOMpaTh CMOCOO peuieHus: ¢
y4€TOM HMEIOIIHNXCS PECYpPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAaTh U
KOPPEKTHUPOBATh BAPUAHTHI pEUICHUH C Y4ETOM HOBOM MHGOPMAITIH.

CaMOKOHTPOJIb:

e BIIQJICTh HABBIKAMU TO3HABATENIbLHON pe(iieKCMM KaK OCO3HAHHWS COBEPIIAEMBIX
JEHUCTBUN U MBICIUTEIBHBIX IMPOILIECCOB, WX PE3yJbTaTOB; BJIaJETh CIOCOOaAMU
CaMOTPOBEPKHU,  CAMOKOHTpPOJISI  Mpolecca W pe3yibTara  perieHus
MaTeMaTUYEeCKOM 3a/1a4u;

e TMpPEABUACTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTH IpHU pEIICHUH 3a/1ayH,
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
JTAHHBIX, HAMIEHHBIX OITMOOK, BHISBICHHBIX TPYIHOCTEH;

e OICHUBATH COOTBETCTBUE pe3yibTaTa IEIH U YCIOBUSM, OOBICHATH MPUYHHBI
JOCTIKEHUST WM HENOCTI)KCHHSI PE3yJbTaTOB JIEATEIbHOCTH, HAXOJIUTh
omuOKy, 1aBaTh OIICHKY MIPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOTO Kypca «Anredpa U Hadaia MaTEMAaTHYECKOTO aHalM3a» Ha YPOBHE
cpenHero oOmiero o00pa3oBaHHs JOHKHO OO0ecredynBaTh JOCTHKEHUE CIEAYIOIINX
MPEAMETHBIX 00Pa30BATEIHHBIX PE3yJIbTATOB:

Yucja ¥ BLIYUCTIEHUS

OnepupoBaTh MOHIATHUAMHU: HATypaJbHOE, IIE€J0€ YMCJIO; MCIOJIb30BaTh MPU3HAKU
JNEJIMMOCTH LEJIbIX YHCEN, PA3JIOKEHUE YHCJIa HA MPOCThICE MHOMKHUTEIM ISl PEIICHUS
3aj1ad4.

OnepupoBaTh NOHATUEM: CTEIICHD C PAIMOHAIBLHBIM ITOKA3aTEIIEM.

OnepupoBaTh TOHATHUSAMH: JorapupM 4YHCIIA, JECATUYHBICE W HaTypajbHbBIC
norapu@mel.
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YpaBHeHUSA ¥ HEPABEHCTBA

[IpyuMeHsATh CBOWCTBA CTENEHW ISl MpeoOpa3oBaHUsl BBIPAXKEHUH; ONEPUPOBATH
MOHATHAMU: TIOKA3aTeIbHOE YPABHEHHE W HEPABEHCTBO; pEIIaTh OCHOBHBIE THIIBI
ITOKA3aTEJIbHBIX YPABHEHUI U HEPABEHCTB.

BoinosiHaTh IpeoOpa3zoBaHus BeIpaXKeHHUH, CoepKaIIUX JOorapupMbl; ONIEpUpPOBATH
MOHATUAMU: JOrapupMUUYECKOE ypaBHEHHUE W HEPABEHCTBO; PEIIaTb OCHOBHBIE THIIbI
Jorapu(pMUYECKUX YPAaBHEHUIN U HEPABEHCTB.

HaxonuTs penienus npocTeNmx TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHUAMHU: CHUCTEMA JIMHEWHBIX YPAaBHEHUU M €€ pPELICHUE;
UCITIOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHUM ISl PEILICHUS TPAKTUYECKUX 3a/1a4.

HaxomuTh pemieHns mDpPOCTEMIIMX CUCTEM W COBOKYNHOCTEM palMOHAIbHBIX
YpaBHEHUI U HEPABEHCTB.

MopenupoBarh peajbHble CUTyalldd Ha SI3bIKE aireOpbl, COCTABISATh BbIPAXKEHUS,
YpaBHEHHUs, HEPABEHCTBA U CUCTEMBI IO YCIOBHIO 3a/1a4M, UCCIIEIOBATH IMOCTPOEHHBIE
MOJIENIM C UCIIOJIb30BAHUEM ammapara aareOpsl.

DOYyHKIUH U TPaPUKHU

OnepupoBaTh MOHATUSMU: NEpUOANYECKAs QYHKIIUS, TPOMEKYTKA MOHOTOHHOCTH
(GYHKIIMK, TOYKH OJKcTpeMyma (YHKIIMU, HauOoJblllee W HAUMEHbIIEe 3HAYCHUS
(GYHKIIMM HAa TPOMEXKYTKE; MCIOJb30BaTh WX IS MCCIeNOBaHUS (YHKIIMH, 3aJaHHOU
rpauKoOM.

OnepupoBaTh TOHATHUSMHU: TpaduKKM TOKA3aTEIbHOM, JOrapupMUUECKOH U
TPUTOHOMETPUYECKUX (PYHKIMH; H300paxaTh WX HAa KOOPAWHATHOM IUIOCKOCTH U
UCIIOJIb30BAaTh JJIsl PELICHNS] YPABHEHUN U HEPABEHCTB.

N3o00paxaTh Ha KOOPJAWHATHOW IUIOCKOCTH TpadWK{ JTUHEHHBIX ypaBHEHUU W
UCIIOJIb30BaTh UX JJIsI PEUICHUS] CUCTEMBbI JIMHENHBIX YPABHEHUN.

Hcnons3oBaTh rpaduky GyHKIHUK IS UCCIICIOBAHMS MPOIIECCOB M 3aBUCHMOCTEH
U3 IPYTUX YY€OHBIX TUCIHUTLINH.

HayvaJjia MaTeMaTH4€CKOI0 aHAJIU3A

OmnepupoBaTh MOHATUAMM: HENpepbiBHAs (QYHKIMS;, TMPOU3BOAHAA (DYHKIUY;
HCIIOJIb30BaTh TEOMETPUYECKUN M (HU3MUECKH CMBICI TPOU3BOJHON IS DPEIICHUs
3a/1ad.

Haxoauth mnpou3BOAHBIE 3JIEMEHTApHbIX (DYHKIMHA, BBIYUCIATH IMPOU3BOJHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHH.

Hcnonp30BaTh NMPOU3BOJIHYIO ISl MCCIEN0BAaHUSA (PYHKIMM HAa MOHOTOHHOCTb U
HKCTPEMYMBI, TPUMEHATH PE3yJIbTaThl UCCIEOBAHMS K IIOCTPOCHHIO TPadUKOB.

Hcnonp30BaTh MNPOM3BOAHYIO JUISL HAxOKJIEHMS HAWIIydlEro peueHus B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-ODKOHOMUYECKHX, 3a/1a49aXx.

OnepupoBaTh NOHATUSAMHU: IEPBOOOPA3HAS U UHTETPaA; HOHUMATh T€OMETPUUECKUI
1 (PU3UYECKUI CMBICT UHTETpaia.

Haxoaute mnepBooOpa3Hble 3J€MEHTapHbIX (YHKUWN; BBIYMCIATH HMHTErpal IO
dbopmyne Herorona—Jleitbnuna.
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Pemats MNpUKIagHbIC 3aJa4vd, B TOM YHCIC CONUAJIBbHO-OKOHOMHWYCCKOIO H
(I)I/ISI/I‘IGCKOFO XapakTepa, CpeACTBAMH MATECMATHUYCCKOTI'O aHAJIN3Aa.

Conep:kanmne y4eOHOro Kypca
11 knace (1364)

1. ®yukuuu 1 ux rpaguxku

Onementapuble pyHkiuu. HcciaenoBanue ¢GyHKUMNA U MOCTPOEHUE UX TpaduKoB
AieMEeHTapHbIMU MeTofaMu. OCHOBHBIE CIIOCOOBI MpeoOpa3zoBanus rpadukoB.I padrku
GyHKIUHA, cogepkanux MOayau. ' padyuku CIOXKHBIX ¢ YHKITAMH.

OcHOBHasl 1IeJb - OBJIAJETh METOJAMHU HCCIEAOBaHUs (DYHKIUN M TOCTPOSHUS UX
rpadukoB. CHayana BBOJSTCS TOHATHS DJIEMEHTApHOW (YHKIMHM W CYNEpPIO3UIIUN
byHkmit (cokHON PyHKIIMK). 3aTeM UCCIEAYIOTCS BOMPOCHI 00 00J1acTH onpeieeHUs
U 00JacTu uM3MeHeHus (PyHKIUHU, 00 OrpaHUYCHHOCTH, YETHOCTU (WJIM HEUYETHOCTH) U
NEPHOJUYHOCTH  (DYHKIHMHM, O  TPOMEKYTKax Bo3pacTaHusi  (yObIBaHUs) U
3HAKOIOCTOSHCTBA (PYHKIMH. Pe3ynbraTel uccienoBaHusl (GyHKIIUU MPUMEHSIOTCS IS
nocTpoeHus ee rpaduka. Jlanee paccMaTpuBalOTCs OCHOBHBIE CIIOCOOBI MMPE0Opa3oBaHUS
rpadukoB QYHKIMI — CHUMMETpPHUsI OTHOCUTEIHLHO OCEe KOOPAHMHAT, CIIBUT BJIOJIb OCEH,
pacTsokeHuEe W cxaThe rpadukoB. Bce 3TH CrmocoOBl MPUMEHSIOTCS K TIOCTPOSHHUIO
rpaduka pyukiuu y =Af(k(x- a))+ B mno rpadpuky pynkuuu y = f(X).

PaccmatpuBaercs cummetrpus rpadukoB ¢yHkmuip y = f(x) wmw x =
f(y)ornocurenpHo mpsmoit y = x. Ilo rpaduky byukmuun y = f(X)cTposrtcs
rpadpukn ¢yukmmii y = [f(x) | u y =T (x). 3arem crpostcs rpaduku QyHKIUH,
SIBIISTFOLITUXCS CYTIEPIIO3UITUEH, CYMMOM, IPOU3BEICHUEM (PYHKITHIA.

2. Tlpenen pyHKUMH M HENPEPHIBHOCTH

[lonstue mnpenena Qyukuu. OTHOCTOPOHHHE TMPEAENbI, CBOWCTBA IMPEACIIOB.
HemnpepsiBHOCTh (QyHKIMI B TOYKe, Ha HHTEpBaJe,Ha OTpe3ke. HempepbIBHOCTH
aJIEeMEHTapHbIX (yHKIIMI. Pa3pbiBHBIC ()yHKIIHH.

OcHoBHAs 1e€JNb — YCBOUTHb NMOHATHS Mpejaesa (YHKIUUA U HEMPEPHIBHOCTU
(GYHKIIMU B TOUKE ¥ HA UHTEPBAJE.

Ha wHTYUTHBHOW OCHOBE BBOJSTCS MOHATHS Tpenena (YHKIUH CHadajga TpH X
CIpeMsIlIieiics K IUFOC U MHMHYC ~ OECKOHEUHOCTH, 3aTeéM B ToOdYKe. PaccmarpuBaroTcs
OJTHOCTOPOHHHME Tpeaeiabl W CBOMCTBAa mpenenoB ¢yHKIuH. BBoguTcs TmoOHATHE
HEMPEPHIBHOCTH (DYHKIIMM B TOYKE M HA HHTEpBaje. BBIICHAIOTCS NPOMEKYTKU
HEIMPEPHIBHOCTH JIEMEHTAPHBIX (DYHKIIHMA.

BBomsATcs TOHSATHS HENMPEepHIBHOCTH (YHKIIMU copaBa (cleBa) B TOYKE Xo H
HEMpEephIBHOCTU (QYHKIMU Ha oTpe3ke. lIpuBoauTcs Takxke ompeaereHue mpeaena
(GYHKIIMM B TOYKE «HA SI3BIKE TOCIEAOBATEIBLHOCTEH». BBOAUTCS MOHSATHE pa3phIBHOU
(GYHKIIMU ¥ pacCMaTPUBAIOTCS IPUMEPHI Pa3pPBIBHBIX (PYHKITUH.

3. ObpatHble GyHKIUN

[lonsitue  oOpatHoit  ¢yHkiuu.BzaumHo  oOpatHeie  ¢QyHKuuu. OOpaTHbIC
TPUTOHOMETpUUECKUE (PYHKIUU.

OcHoBHas 1eJAb — YCBOUTh MNOHATHE (YHKIMU, OOpaTHONM K [IaHHOWU, U
Hay4YUTh HAXOJUTh QYHKIIHIO, OOPATHYIO K JAHHOM.
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CHauana Ha IPOCTOM IpPUMEPE BBOJAUTCS MOHATUE (DYHKLIMH, OOpPATHON K TaHHOW. 3aTeM
onpenensercss (QyHKIUS, OOpaTHAsK JaHHOM CTPOrO MOHOTOHHOM  (DYHKIIUU.
[IpuBoauTCs crioco0 nmocTpoeHus rpadguka oOpaTHON HYHKIINY.

BBonutrcs mOHATHE B3aMMHO OOpaTHBIX (YHKUUN, YCTaHAaBJIMBAETCS CBOMCTBO
rpauKoB B3aMMHO OOpAaTHBIX (DYHKIIMI, MOCTPOEHHBIX B OAHOW CHCTEME KOOPAMHAT.
Hccnenyrotcsi OCHOBHbIE OOpaTHbIE TPUTOHOMETpUUYECKHE (DYHKIIMM U CTPOSATCS HX
rpaduxu.

4. TlpouszBoaHasn

ITonaTue npousBonHou. IIponsBoaHass CyMMBI, pa3HOCTH, IPOU3BEAEHUS U YACTHOIO
nByX (QyHkuuid. HempepblBHOCTh (yHKUMN, UMEIOUIMX MPOU3BOJAHYIO, IU(epeHiral.

IIpownsBoaHbIe 3JIEMEHTapPHBIX byHKIUH. IIpousBoaHas CJI0KHOMN
¢ynkuuun.[IpousBoanas oOpaTHoON QyHKIMY.

OcHOBHAs UE€Jdb — HAYYUTh HAXOAWUTH MPOU3BOJHYIO JOOOW 3JEMEHTapHOU
byHKIUN.

Cuauana BBOJIUTCS HOBas onepanus: quddepeHuupoBanre PyHKIMUA U €€ Pe3yIbTat
— TMpOU3BOJHAS (YHKIMH. 3aTe€M BBISCHSIETCS MEXaHWYECKHMH M TeOMETPUUYCCKUIA
CMBIC]T TPOM3BOJHOM, IMOCJIE€ YEro HaxXOASATCS MPOU3BOAHBIE CYMMBI, Pa3HOCTH,
IIPOU3BEJICHHMS, YACTHOTO M CYIIEPIIO3UIINHU ABYX (DYHKIIHMM, a TaKKe MPOU3BOIHBIC BCEX
aneMeHTapHbIX (PyHKIUN. JloKa3bpIBaeTCsl HEMPEPBHIBHOCTh (PYHKIIMU B TOUKE, B KOTOPOI
OHa UMeEET MPOU3BOAHYI0. BRoauTCs nousarue auddepenimana GyHKINU, JOKa3bIBACTCS
TEeopeMa O MPOU3BOJHON 00paTHOM QYHKIIMU M HAXOSATCS MPOU3BOIHBIC I OOPaTHBIX
TPUTOHOMETPUUYECKHUX (DYHKIIHA.

5. IlpumeHeHre MPOU3BOIHOM

MakcumyM u MHHUMYM (yHKIUUA. YpaBHeHUe KacaTeiabHOH. [IpubOimkeHHBIC
BeIuncieHus. TeopeMbl o cpenneM. Bo3pactanue u yObiBanue ¢ynkuuil. [IponsBonnbie
BBICIIUX MOpsAKOB.Beimykinocte rpaduka GyHKIUA. ODKCTpeMyM (GYHKIMH C
€IUHCTBEHHON KPUTHYECKON TOYKOM. 3ajJlaud HA MAKCUMYM U MHUHUMYM. ACUMIITOTHI.
HpoOHo-nmuHelHas ¢yakuus. Iloctpoenwe rtpadukoB QGYHKIMA ¢ TpUMEHEHHUEM
npousBoaHOM. Dopmyna u psaa Tewopa.

OcHOBHAas 1e€JNb — HAYYUTh NPUMEHATH MPOU3ZBOAHYIO IPU HCCIECIOBAHUU
(GYHKIIUN U pellIeHnN TPAKTUYECKUX 3a]1a4.

CHauana BBOJSTCS TOHSTHS JOKAJIbHBIX MAaKCMMyMmMa W MHUHUMYMa (QYHKIIAU, €€
KPUTUYECKUX TOYEK, a 3aTEM pACCMATPUBAETCS METOJ HAXO0XKACHUS MaKCUMyMa U
MUHAMYMa (GYHKIAA Ha OTpe3ke. BwiBomuTcs ypaBHEHHE KacaTelbHOW K Tpaduky
(GYHKITUHU, HCCIIeTyeTCs BO3pacTaHue M YObIBaHHE (DYHKITHI C TTOMOIIBIO TPOU3BOIHBIX.
PaccmarpuBaroTcst 3KCTpeMyM (YHKIIMM C €IWHCTBEHHOM KPUTHYECKOW TOYKOW U
3a/layd Ha MakCUMyM W MuUHUMYM. [IpoBomutcs ucciemoBanne QyHKIUNA C MTOMOIIBIO
MIPOU3BOTHOM, CTPOSTCS UX TPApUKH.

JokasbiBatotrcsi Teopembl Pomnst u Jlarpanxka. OOCyXIarOTCABONPOC O BBIMYKIOCTH
BBepX (wiu BHH3) Tpaduka GyHKIHUH, UMEIONIEH BTOPYIO MPOU3BOAHYIO, T. €. BOIPOC O
F€OMETPUYECKOM CMBICIE BTOPOM MPOU3BOAHOM. BBOAWTCS TOHATHE aACHMITOTHI
rpapuka Qynknuu. Hccnemyercs apoOHO-nmuHelHas QyHKuus. BBoasitcs mnoHsTHS
dbopmynel U psga Telnopa, MOKa3bIBa€TCA WX MNPUMEHEHHE MPU MNPUOIUKEHHBIX
BBIYUCIICHUSX.

6. IlepBooOpa3Hasi u HHTErpaJI
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[lonsiTue mnepBooOpa3HOil.3aMeHa MEPEMEHHOW U HMHTETPUPOBAHUE IO YACTSIM.
[Inomaas KpuBoNMHEHHOW Tpanenuu. OmnpeneneHHslidi  uHTErpai.llpubnmxenHoe
BBIUMCIIEHUE OlpejeneHHoro unterpaina. @opmyna Hetotona — JleiiOnuna. CoiicTBa
OIpEJIEICHHBIX uHTerpainos. [ Ipumenenue OIpeEICHHBIX UHTETpajioB B
reoMeTpuueckux U ¢usndeckux 3aaadax. [lonstue auddepeHunanbHOro ypaBHEHUS.
3anauu, npuBosume K qudpepeHnanbHbIM YPaBHEHUSM.

OcHoBHass Uenab — 3HaThb TaONMUIly MEepBOOOPa3HbIX (HEONpPEaEIEeHHbIX
MHTErpajoB) OCHOBHBIX (PYHKIUH U yMETh NpUMEHATh popmyny HeioTrona — JleiiOnuna
P BBIYUCIIEHUH OIPEAEIICHHBIX UHTETPAJIOB U IUIOWAAe Gpuryp.

CHauyana BBOJUTCA NOHSTHE NEPBOOOpPa3HOM s (YHKUUH, HENPEPHIBHOW Ha
UHTEpBaJie, 3aTeM TMOHATHE HEONpPEEIEHHOr0 HHTErpajia, MPUBOAATCS OCHOBHBIE
CBOICTBa HEONpPEECICHHbBIX HMHTETPAJIOB U TabJiMlla HEONpeeIeHHBIX HWHTErpajoB.
Onpenensiercs MIOMIAlb KPUBOJMHEHHON Tpameluy Kak Mmpeaesl UHTErpalbHOW CyMMBbI
JUIsl HeoTpuuaTeabHOU pyHKIK. OnpeeneHHbIi HHTerpal TaKkkKe BBOJUTCS Kak Mpeael
UHTETpaibHOM CYMMBI ISl HEMpEepbIBHOM Ha oTpe3ke ¢yHkuuu. [IpuBoautcs dopmyna
Hprotona — JleitOHuIIa 17151 BBIYMCICHUS ONIPEICIICHHBIX MHTETPAJIOB.

PaccmarpuBaroTcst criocoObl HaXOXKJIEHUS HEOMpPENENIEHHbIX WHTErpajioB — 3aMEHa
NEPEeMEHHOW M WHTErPUPOBAHHUE IO YaCTSAM, METOJ Tpamenuil uisi TpUOIHUKEHHOTO
BBIUMCIICHUSI OMNpEJETIeHHBIX HHTErpasioB. I[lpuBomATCS CBONCTBA OMNpPEICICHHBIX
MHTETPaAIOB U UX MPUMEHEHHUE IS BBIYMCICHUS TUIomaael GUuryp Ha MmIOCKOCTH U IS
pellleHuss  IeoOMETpUYecKUX W (usuueckux  3amad.  BBoasrcds — HOHATUS
auQepeHnaibHOr0 ypaBHEHHs, €ro o0IIero M 4YacTHOro pemieHus. llpuBopsTces
CHOCOOBI pelIeHHsI HEKOTOPBIX AU PepeHInanbHbIX YpaBHEHUN.

/. PaBHOCMJILHOCTH YPABHEHUI 1 HEPABEHCTB

PaBHOCHUIIBHBIE ITPEOOpPa30BaHNs YPaBHEHUN U HEPABEHCTB.

OcHoOBHAs LeNb — HAYYUTh NPUMEHATH PABHOCUIBHBIE MPEOOpa30OBaHUS MPU
pELICHUN YPABHEHUN U HEPABEHCTB.
Cuauana MIEPEUNCIISIIOTCS PaBHOCUJIbHBIE npeoOpa3zoBaHus YPaBHEHUU.

[lomuepkuBaeTcs, YTO TpU TaKUX  NpeoOpa3oBaHUSIX  MHOXKECTBO  KOpHEU
npeoOpa3oBaHHOTO YpPaBHEHUS COBIAJA€T C MHOXXECTBOM KOpPHEH HMCXOIHOTO
ypaBHeHHs. PaccMartpuBaroTcs MpUMEpbl MPUMEHEHHS TaKUX MPeoOpa3oBaHH  MpuU
pEUIEHUH YpaBHEHHH.

3areM aHAJIOTHMYHBIM 00pa30M pacCMaTPUBAIOTCS PABHOCHUIIBHBIE MPEOOpa3OBaHUS
HEPABEHCTB U UX IPUMEHEHUE ITPU PELICHUN HEPABEHCTB.

8. YpaBHeHusI-cJIeICTBUS

[lonaTue ypaBHEHUs-CIEACTBUSA. Bo3BeneHHE ypaBHEHUS B UYETHYIO CTCIICHb.
[lorenuupoBanue norapudpmudeckux ypaBHeHui. IIpuBeneHue mNMOAOOHBIX UJICHOB
ypaBHeHUs. OcBOOOXKIeHHE ypaBHEHHS OT 3HameHarens.lIpumenenune mnorapupmu-
YECKUX, TPUTOHOMETPUUECKUX U JPYTUX (HOopMyIL.

OcHOBHas UeNb — HAYYUTh NPUMEHATH NPeoOpa3OBaHUs, MPUBOJSAIIKE K
YPaBHEHUIO-CIEACTBUIO.
Cnavana BBOJIUTCA MTOHATHE YPaBHEHUS-CIICICTBHS, MIEPEUHCIISIFOTCS

npeoOpa3oBaHus, MPUBOJAIINE K ypaBHEHHUIO-CIeACTBUIO. [lomuepkuBaercs, 4To mpH
TaKoOM crloco0e pelieHus] ypaBHEHUs TPOBEpPKa KOPHEW ypaBHEHUS-CIECTBUS SIBISETCS
00s13aTeNIbHBIM 3TAllOM PEIICHUs] UCXOJHOr0 YypaBHEHHUS. 3aTeM paccMaTpUBAIOTCS
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MHOTOYMCIICHHbIE TNPUMEpPbl TNPUMEHEHHUs KaXJIO0ro M3 HTHX MpeoOpa3oBaHUNl B
OTJEIBHOCTH U HECKOJIBKUX TAaKUX MPE0OpPa30BaHUM.
9. PaBHOCWIBLHOCTb YPABHEHHMI M HEPABEHCTB CHCTEMaM

Pemenue ypaBHEeHHU ¢ TOMOLIBIO cucTeM. PenieHre HepaBeHCTB € ITIOMOIIBIO CUCTEM.

OcHOBHas UeAb — HAy4YUTh MPUMEHATHh MEPEXOJ OT YypaBHEHHs (WU
HEpaBEHCTBA) K PaBHOCWJIBHOW CHUCTEME.

CHauana BBOJASTCS TOHSATHUSI CUCTEMbI, PABHOCHJIBHOCTH CHUCTEM, PAaBHOCUIBLHOCTH
ypaBHEHUS (HEpaBEHCTBA) CUCTEME UJIM COBOKYITHOCTH CHUCTEM.

3areM MNEepeyucisIloTCs HEKOTOpble YpaBHEHHs (HEPAaBEHCTBA) U PABHOCHJIBHBIE UM
cucteMbl. DopMynHpyIOTCd yTBEpXKAEHHs 00 uX paBHOCWIbHOCTU. I[IpuBonsrcs
IpUMEpPbl IPUMEHEHHMSI 3TUX YTBEPKICHUH.

10. PaBHOCHJIBHOCTH YPABHEHUI HA MHOKECTBAX

Bo3Benenune ypaBHEHUS B YETHYIO CTENEHb.YMHOXKEHHUE ypaBHEHMSI Ha (PYHKIUIO.
JlorapugmupoBaHre M MOTEHUUMPOBAHUE YpPAaBHEHUH, MPUBEIEHUE MOJOOHBIX YJICHOB,
NpUMEHEHUE HEKOTOPBIX (hopMyI.

OcHoBHaAss UenAb — HAaydyUTh NOPUMEHATh TNEPEXOJ K YpPaBHEHHIO,
PaBHOCWJIBHOMY Ha HEKOTOPOM MHOKECTBE UCXOJHOMY YPaBHEHHUIO.
CHauana BBOJIUTCA TIOHSTHE PABHOCUJIBHOCTH JIBYX YpaBHEHHUHW Ha MHOXECTBE,
OINMCBHIBAIOTCS T€ MHOXKECTBA YHMCEN, Ha Ka)XJOM M3 KOTOPBIX MOJy4aeTcs ypaBHEHHUE,
PaBHOCWJIBHOE Ha 3TOM MHO>KECTBE UCXOJAHOMY YPaBHEHHUIO MPU BO3BEJICHUN YPaBHEHUS
B YETHYIO CTEII€Hb, TP YMHO>KEHUHU YpaBHEHMs Ha (QYHKIIUIO, IPU JIOTapU(PMUPOBAHUH,
Opy NOTEHUUPOBAHUU, NPU NPUBEACHUM MOJOOHBIX UYJIECHOB YpaBHEHHUS, IPU IpUMeE-
HEHUM HEKOTOPbIX Gopmyi. s kaxxaoro npeoOpa3zoBaHus ypaBHEHUS (HOPMYIHPYIOTCS
COOTBETCTBYIOILIME YTBEPKIACHUS O PABHOCWIBHOCTH M IPHUBOAATCS IPUMEPBI HX
IPUMCHEHMS.

11. PaBHOCWJIBHOCTb HEPABEHCTB HA MHOKECTBAX

Bo3BeneHne HEpaBEHCTBA B YETHYIO CTEIIEHb M YMHOXXEHHE HEPaBEHCTBA Ha
(yHKIHIO, TOTEHIUPOBAaHHE JOrapupMUUECKUX HEPaBEHCTB, IIpUBEJECHUE
n0oA00HBIX YJIEHOB, IPUMEHEHNE HEKOTOPBIX popMyi. Hectporue HepaBeHcTBa.

OcHOBHAsg ILeJlb — HAYYUTh MPUMEHATH MEPEXOJ K HEPABEHCTBY,
PaBHOCWIBHOMY Ha HEKOTOPOM MHOKECTBE MCXOJHOMY HEPaBEHCTBY.

BBoauTCs IOHATHE PAaBHOCWIBHOCTH JIBYX HEPABEHCTB HA MHOKECTBE, OIHUCHIBAIOTCS
T€ MHOKECTBA YMCEJI, Ha KaX/JOM M3 KOTOPBIX MOJIy4aeTCsl HEPAaBEHCTBO, PABHOCUIIBHOE
Ha 3TOM MHOJKECTBE HCXOJHOMY HEPABEHCTBY IPU BO3BEACHUM YPAaBHEHUS B UYETHYIO
CTENEeHb, MpPU YMHOXXEHUU ypaBHEHUA Ha (QYHKLIHIO, TpPU MOTEHUUPOBAHUU
Jgorapu()MUYECKOT0 HEpaBEHCTBA, NPU IMPHUBEACHUU IOJOOHBIX UYJICHOB HEPABEHCTBA,
npU TNPUMEHEHUH HEKOTOpbIX (opmyn. Jlns kaxgoro mpeoOpa3oBaHHMs HEpaBEHCTBA
(GopMyTUPYIOTCS COOTBETCTBYIOIIME YTBEPKACHHUS O PABHOCHWJIBHOCTH U TMPHUBOISATCS
PUMEPHI UX PUMEHEHUs. PaccMaTprBarOTCs HECTPOrUE HEPABEHCTBA.

12 CucreMbl ypaBHeHHH ¢ HECKOJIbKMMH HeH3BECTHBIMU

PaBHOCWIBHOCTB CUCTEM. Cucrema-cineacTBHE. Meron 3aMEHBI
HEU3BECTHBIX.PaccyX€HUs ¢ YUCIOBBIMU 3HAUYEHUSIMH MPU PEUICHUU CHCTEM
YpPaBHEHHUM.

OcHOBHAas LE€Jb — OCBOUTh Pa3HbIE CIIOCOOBI PEIICHUS CUCTEM YPaBHEHHI C
HECKOJIbKHUMH HEU3BECTHBIMHU.
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BBonsATcs NOHATHSA CHUCTEMBlI YpPaBHEHMH, DPaBHOCWIBHOCTU CHUCTEM, IIPUBOISITCS
YTBEPKIECHHUSA O PABHOCWIBHOCTH CHCTEM IIPU TE€X WM HHBIX NpeoOpa3OBaHUSX,
paccMaTpuBarOTCs OCHOBHBIE METOJBI PELICHUS CHUCTEM YpPaBHEHMM: METOJ IIOACTa-
HOBKH, METOJ JMHEHHBIX MpeoOpa3oBaHU, METOJ MEepexoja K CHUCTEME-CIIEICTBUIO,
METOJI 3aMEHbI HEU3BECTHBIX.

PaccmarpuBaeTrcss pemieHHe CUCTEM YPaBHEHMM I[P IOMOIIM PaCCYKICHUU C
YUCJIOBBIMU 3HAYECHUSMU.

13 [ToBTOpEeHne Kypca ajredOpbl M HA4YaJ MaTeMaTH4ecKoro anaamsa 3a 10—11
KJI1aCChI

I'eomerpus

1. BekTOphbl B IPOCTPAHCTBE

[Tonsitue BekTopa B mpoctpaHcTBe. CloKeHHUE U BHIYUTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha unciio. KoMiianapHbie BEKTOPBI.

OcHoOBHas IMeab — 3aKPENHUTh W3BECTHBIC yUAIIUMCS U3 Kypca IUIaHUMETPUU
CBEJICHMS O BEKTOpax M JCHUCTBHUSAX HAJ HUMH, BBECTH TOHSITHE KOMIUIAHAPHBIX
BEKTOPOB B MPOCTPAHCTBE M PACCMOTPETHh BOMPOC O PA3NIOKEHHUH JHOOOr0 BEKTOpa IO
TPEM JaHHBIM HEKOMIUTAHAPHBIM BEKTOPaM.

OcCHOBHBIE  OMpENCIICHHS, OTHOCAIIMECS K JICHCTBUAM HaJ BEKTOpaMud B
IPOCTPAHCTBE, BBOIATCS TaK K€, KaK W JJIsI BEKTOPOB Ha IUIOCKOCTH. [loaTomy
U3JI0’)KEHUE ATOM YacTH Marepuaia sBJSETCS JOCTAaTOYHO ckaThiM. boiee moapoOHO
paccMaTpuUBarOTCs  BOIPOCHL,  XapaKTepHblE JJisI BEKTOPOB B  MPOCTPAHCTBE:
KOMIUIAHAPHOCTh ~ BEKTOPOB,  NIPaBWJIO  MapajuleienuIea  CIOXEHUS  Tpex
HEKOMIUIAHAPHBIX BEKTOPOB, pAa3J0KEHUE BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BEKTOPaM.

2. MeToJ KOOpAUHAT B IPOCTPAHCTBE.

KoopaunaTel TOUkH 1 KOOpAWHATHI BeKTOpa. CKansipHOE
IPOM3BEICHIE BEKTOPOB. Y paBHEHHE TIOCKOCTH. J[Brkenus. [IpeobpazoBanue mogo0us.

OcHoBHas 1menb — cHOpMUPOBATH YMEHHUE YYAIIMXCS MPUMEHSITH BEKTOPHO-
KOOPJIMHATHBIM METOJ K PEIICHUIO 33/1ad Ha BBIUYKCIECHHUE YIJI0B MEXAY MHPSIMBIMU U
IJIOCKOCTSIMH M PAaCCTOSIHUN MEKy IBYMSI TOUKaMU, OT TOUKH /10 IJTIOCKOCTH.

JlaHHBI pa3faen  SABISAETCS HEMOCPEACTBEHHBIM MPOJOKEHUEM MPEAbIIYILIETO.
BBoauTcs moHsATHE NPSIMOYrOJIBHOM CUCTEMBbl KOOPAWMHAT B MPOCTPAHCTBE, AAIOTCA
onpeiesIeHUs] KOOPANHAT TOUYKU U KOOPAMHAT BEKTOpa, PaCCMaTPUBAIOTCS MPOCTEHIINE
3a/laud B KOOpAHMHATaX. 3aTeM BBOJUTCSA CKAJISIPHOE MPOU3BEIAEHUE BEKTOPOB, KPATKO
MEPEUUCTISIIOTCST €ro CBOMCTBa (0€3 /0Ka3aTeNbhCTBA, IMOCKOJIBKY COOTBETCTBYIOIIHE
JI0Ka3aTeIhCTBA OBLIN B KypCce TUIAHUMETPUN) M BBIBOIATCS (DOPMYJITBI JJISI BBIYHUCICHUS
YIJIOB MEXAY JBYMSI MPSIMBIMU, MEXAY MPAMOM M IUIOCKOCTBHIO. J[aH Takke BBIBOA
YpaBHEHHUSI TUIOCKOCTH U ()OPMYJIIBI PACCTOSIHUS OT TOUKHU JI0 TNIOCKOCTH.

B koHue pazgena m3yyaroTcsi IBHXKEHHUSI B MPOCTPAHCTBE: IIEHTpaibHAsi CUMMETPUSI,
oceBas CUMMeETpus, 3epkajiibHas cummerpusi. Kpome  TOoro, paccMoTpeHo
npeoopazoBaHue OT00US.

3. uauHap, KOHYC, map
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ITonaTue nununapa. Ihiomanes nosepxuocty nunuuapa. Ilouarue konyca. Ilnomans
MOBEPXHOCTH KOHYyca. YceueHHbll kKoHyc. Cdepa u map. YpaBuenue cepsl. BzaumHoe
pacnosioxkernre cdepsl M 1IockocTH. KacarenbHas miuockocTh K cdepe. Ilnomans
cdepsl.

OcHoOBHAas HeJNb — JaTh yYalIMMCS CUCTEMAaTUYECKHE CBEJIEHUS 00 OCHOBHBIX
TeJIaX U MOBEPXHOCTIX BpallleHUs — LMJIUHIpPE, KOHYCE, cdepe, 1mape.

N3yuyenue Kpyribix Ten (LWIMHApA, KOHyca, Iapa) U UX NOBEPXHOCTEH 3aBepIIacT
3HAKOMCTBO Y4YaIlllUXCSI C OCHOBHBIMU MPOCTPAHCTBEHHBIMH (Qurypamu. Bpoastcs
MOHATHUS UWIMHAPUYECKOM M KOHUYECKOM IIOBEPXHOCTEM, LWIMHApPA, KOHYCA,
yceueHHOro koHyca. C TOMOIIBIO Pa3BEPTOK OMPEACISIOTCS IUIOMAAU UX OOKOBBIX
MOBEPXHOCTEH, BBIBOJATCS COOTBETCTBYIOLIME (DOPMYJIbl. 3aTeM AAlOTCS OMpeeiIeHHUs
cdepsl U 1apa, BBIBOJUTCS YpaBHEHUE C(EPhl U C €ro MOMOILBIO UCCIIENYETCSl BOIIPOC O
B3aMMHOM pacnojiokeHuu chepsl u 1uiockoctu. [lmomans cdepbl ompenensercs Kak
npenes MOoCie0BaTeIbHOCTH TUIOLIAJEel OMUCAHHBIX OKOJO c(epbl MHOTrOrPaHHUKOB
Opy CTPEMJICHMHM K HYJII0 HaumOOJbLIEro pasMepa Kaxaol rpand. B 3amauax
paccMaTpUBaIOTCS PA3IUYHbIE KOMOWHAIIMM KPYTJIBIX TEJI W MHOTOIPaHHUKOB, B
YAaCTHOCTH OMMCAHHBIC U BIMCAHHBIE TPU3MBI U MUPAMUJIBI.

B nanHoM paszene u3noKeHbl TAKKE BOIMPOCHI O B3AUMHOM PACTIOJIOKEHUU CPEPHI U
OpsSIMOM, O CEUYEHMSX UWIMHAPUYECKOM M KOHUYECKOW MOBEPXHOCTEW pa3uYHBIMU
MJIOCKOCTSIMU.

4. O0beMBbI TeJI

O6bem npsiMoyTosIbHOTO Napasuienenumnena. OObeMbl NPIMON MPU3MBL U [HJIUHIPA.
OO0bemMbl HAKJIOHHOW TPU3MBI, TUpaMuAbl U KoHyca. OObeM m1apa M IJIomaas cepsl.
OO6beMbl IaPOBOTO CErMEHTA, IIAPOBOTO CIIOS U IIIAPOBOTO CEKTOPA.

OcHoBHAas 1edb — BBECTH MOHATHE OOBbEMa Tella U BbIBECTU (DOPMYIBI ISt
BBIUMCIIEHUSI 00BEMOB OCHOBHBIX MHOTOIPAHHUKOB M KPYTJIBIX TeJl, U3YYEHHBIX B Kypce
CTEPEOMETPHH.

[TonsiTue oObeMa Tesa BBOAUTCS aHAJIOTHYHO MOHSATHIO TUIOIMIAINA TIOCKON (UTYPHI.
DopMyIHUPYIOTCS OCHOBHBIE CBOMCTBA OOBEMOB M Ha MX OCHOBE BBIBOAUTCS (opMyIia
o0beMa MPSIMOYTOJILHOTO Mapajuiejienunesa, a 3aTeM NpsSMOW MPU3Mbl U IWIMHJIPA.
®opmynbl 00BEMOB APYTUX TEN BBIBOASATCS C TMOMOIIBI0O HWHTErPATbHON (OPMYIIHI.
dopmyna 06beMa mapa UCIOIb3YeTCs TSl BBIBOJA (hOPMYJIBI IJIOMIATU CHEPHI.

6. 3ak/0uMTe/IbHOE MOBTOPEHHE MPH MOJATOTOBKE K UTOrOBOH ATTECTANMH IO

reoMeTpuu

KaJjiengapHo-TeMaTH4eCKOe IVIAHUPOBAHHE

Hopsr
Ne mi/m HaumeHnoBanue pa3nenos u teM KosmmuecTBo
4acoB
1 DOnemeHTapHbIe OYHKIIHH 1 http://school-
collection.edu.ru/catalog/
2 OO6nacTh onpeieICHUS] U U3MCHEHUS 1 http://school-
collection.edu.ru/catalog/
dbynkuun. OrpaHUH4eHHOCTh (QYHKIIUU
3 YeTHOCTh, HEYETHOCTD, IEPUOIHIHOCTD 1 http://school-
" collection.edu.ru/catalog/
GyHKIU.
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4 | TloHsiTHE BEKTOpA B MMPOCTPAHCTBE 1 http://school-
collection.edu.ru/catalog/
5 | [IpomexyTku Bo3pacTaHus, yObIBAHUS, 1 http://school-
3HAKOTIOCTOAHCTBA M HYTH DYHKIIHH collection.edu.ru/catalog/
6 | UccrenoBanue GpyHKIMI U IOCTPOCHHE 1 http://school-
HX TPadUKOB HIEMEHTAPHEIMHU collection.edu.ru/catalog/
METOaMHU
7 | CrioxeHHe U BBIYMTaHUE BEKTOPOB. 1 http://school-
VMHOKeHHe BEKTOPA HA HHCIIO, collection.edu.ru/catalog/
8 | CioxxeHue U BEIYUTAHUE BEKTOPOB. 1 http://school-
VMHOKeHHe BEKTOPA HA HHCIIO. collection.edu.ru/catalog/
9 OcHoBHBIE c1TOCOOBI TPEOOPa30BaHUS 1
rpadukoB
10 | [onsiTne npuaena GyHKIUH 1
11 | OgHOCTOPOHHUE TTPHUEIIBI 1
12 | KomrianapHeie BeKTOpa 1
13 | CgoiicTBa npuenoB GyHKIIH 1
14 | TlonaTue HENMPEPBHIBHOCTU (HYHKITUU 1
15 | KommianapHble BEKTOpa 1
16 | 3auer Ne 4 1
17 | HenpepbIBHOCTH AJIEMEHTapHBIX 1
byHKIUH
18 | IlonsaTtue obpatHOM HYHKIIUU 1
19 | IlonaTtue obpatHO# HYHKIIUU 1
20 KoopauHaTel TOYKM ¥ KOOPJIUHATHI 1
BEKTOpa
21 | KontponbHas pabota Ne 1 1
22 IToHsiTHE TPOW3BOIHOM 1
23 KoopauHaTel TOUKH U KOOPIMHATHI 1
BEKTOpa
24 KoopauHaTel TOUKH M KOOPIMHATHI 1
BEKTOpa
25 [ToHsiTHE TPOW3BOIHOM 1
26 | [IpousBoanast cymmsl. [IponsBomnas 1
pa3HoCTH
27 | [IpousBomnas mpoussenenus. [Ipons- 1
BOJIHAS] YaCTHOTO
28 | KoopauHAaThl TOYKH U KOOPAUHATHI 1 http://school-

BEKTOpA
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http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
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http://school-collection.edu.ru/catalog/
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http://school-collection.edu.ru/catalog/
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29 | IlpomsBoaHas mpousBeneHus. [Ipous- 1 collection.edu.ru/catalog/
BOJ{HAsl YACTHOT'O

30 | [Ipou3BoaHbBIE ANEMEHTAPHBIX PYHKIIUN 1

31 | CkanspHO€ MpOU3BEECHNUE BEKTOPOB 1

32 | CkansipHO€ MpOM3BEJECHNE BEKTOPOB 1

33 | [Ipou3BoaHas CloXHON PyHKIUU 1

34 | KontponbHas pabora No 2 1

35 | MakcuMyM ¥ MUHUMYM (yHKIIUU 1 http://school-
collection.edu.ru/catalog/

36 | CkamsipHOE MPOM3BEICHHE BEKTOPOB 1 http://school-
collection.edu.ru/catalog/

37 | MakcuMyM ¥ MUHUMYM (YHKIIUU 1 http://school-
collection.edu.ru/catalog/

38 | YpaBHeHue KacaTeIbHOM 1 http://school-
collection.edu.ru/catalog/

39 | CkanspHOE IPOU3BEACHHE BEKTOPOB 1 http://school-
collection.edu.ru/catalog/

40 | CkanspHOE IIPOU3BEICHIE BEKTOPOB 1 http://school-
collection.edu.ru/catalog/

41 | YpaBHeHHE KacaTeIbHOM 1 http://school-
collection.edu.ru/catalog/

42 | [IpubnukeHHbIE BHIYUCICHHS 1 http://school-
collection.edu.ru/catalog/

43 | Bo3pacranue u yobiBaHHe ()yHKIUI 1 http://school-
collection.edu.ru/catalog/

44 | KontponbHas pabora Ne 5.1 1 http://school-
collection.edu.ru/catalog/

45 | Bo3pacTtanue u yobiBaHHE (DYHKITUH 1 http://school-
collection.edu.ru/catalog/

46 | [Ipon3BOAHBIC BHICIIUX MTOPSIKOB 1 http://school-
collection.edu.ru/catalog/

47 | 3auer Ne 5 1 http://school-
collection.edu.ru/catalog/

48 Humuaap 1 http://school-
collection.edu.ru/catalog/

49 | DkcTpeMyM (DYHKIUU C €IUHCTBEHHOU 1 http://school-

KPUTHYECKON TOUKOU

collection.edu.ru/catalog/
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http://school-collection.edu.ru/catalog/
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http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/

50 | DkcTpemMyM QYHKINU C €MHCTBEHHON 1 http://school-
KPUTHUECKOH TOUKOIt collection.edu.ru/catalog/
51 | 3amaym HAa MAKCHMYM U MUHHMYM 1 http://school-
collection.edu.ru/catalog/
52 | Hunuuap 1 http://school-
collection.edu.ru/catalog/
53 | 3amaym Ha MAKCUMYM U MUHHMYM 1 http://school-
collection.edu.ru/catalog/
54 | [loctpoenue rpadmkoB PyHKIU ¢ IPH- 1 http://school-
MEHEHHEM HPOH3BOIHOI collection.edu.ru/catalog/
55 | Humunap 1 http://school-
56 Komyc 1 collection.edu.ru/catalog/
57 | lloctpoenue rpadukoB GyHKLIUN € TPH- 1
MEHEHUEM TTPOU3BOTHON
58 | KonrponbHas padora Ne 3 1
59 | IlonsTue nepBooOpazHoOi 1
60 | Konyc 1
61 | IlonsTue nmepBooOpa3HOM 1
62 [Tnomanb KpUBOIMHEHHON Tpaneluu 1
63 | Konyc 1
64 | Chepa 1
65 | OnpeneneHHbIN HHTETPAT 1
66 | ®opmyna HetoTona — JleitOHua 1
67 | ®opmyna HetoTona — JleitOHuna 1
68 | Chepa 1
69 | CoiicTBa ONpeeIeHHbIX UHTETPAJIOB 1
70 | KontponwsHas pabora Ne 4 1
71 | Chepa 1
72 | Chepa 1
73 | PaBHOCMIIBHBIE TPEOOpPA30OBAHMS ypaB- 1
HEHUU
74 | PaBHOCUIIbHBIE TPEOOPA30BAHUS ypaB- 1
HEHUU
/5 | PaBHOCUIIbHBIE ITPEOOpA30BaHUs HEpa- 1
BEHCTB
76 | Chepa 1
/7 | PaBHOCUIIbHBIE TPEOOPA30BaHUS HEPA- 1
BCHCTB
78 | [lonsTne ypaBHEHHSI-CIIEICTBUS 1
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79

KonTtponbshas padora Ne 6.1

80 | 3auer Ne 6

81 | Bo3BeneHue ypaBHEHHUsI B UETHYIO CTe-
MeHb

82 | Bo3Benenue ypaBHEHHUsI B UETHYIO CTe-
TIeHb

83 | [lorenuupoBanue JorapupMUUECcKuX
YpaBHEHUU

84 | O6BeM PSIMOYTOIBHOTO http://school-
napajuieenume/a collection.edu.ru/catalog/

85 | JIpyrue npeoOpa3oBaHusl, MPUBOISIINEC
K ypaBHEHUIO-CIICJICTBUIO

86 | OcHOBHBIE TTOHSATHUS

87 | O6beM MpsAMOYTOJIbHOTO
napasuiesenumesa

88 | O0beM mpsMOil MPU3MBI U HWIHHAPA

89 | Pemenue ypaBHEHHI C TOMOIIIBIO
CUCTEM

90 | PemeHue ypaBHEHHI ¢ TOMOLIBIO CUC-
TeM (ITPOI0HKEHUE)

91 | Pemienue HEPABEHCTB C TOMOIIBIO
CUCTEM

92 | O6beM psAMOU TPU3MBI U LIWJIMH]IPA

93 Perienrie HepaBEHCTB C TTOMOIIIBIO
cucteM (ITpOIOJIKEHHE)

94 | OcHOBHBIEC OHATHS

95 | O6beM TpsIMOIA IPU3MBI U TUIHHIPA

96 | O6BbeM HAKJIOHHOW MPU3MBI, TUPAMU/IBI
1 KOHyca

97 | Bo3Benenue ypaBHEHHUS B YETHYIO CTe-
MeHb

98 | Bo3BeacHHe ypaBHEHUS B YETHYIO CTE- http://school-
[eHb collection.edu.ru/catalog/

99 | KonrponbHas pabora Ne 5

100 | O6beM HAKIOHHOM MPU3MBI, TUPAMUIBI
1 KOHyCa

101 | OcHOBHBIE TOHATHUS

102 | Bo3BeneHnue HEpAaBEHCTB B UETHYIO CTe-
MeHb

103 | O6beM HAKIOHHOM MPU3MBI, TUPAMUIBI
1 KOHyCa

104 | O6beM HAKJIOHHOM MPU3MBI, TUPAMUIBI
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1 KOHYyCa

105 | Bo3BeneHue HEPaBEHCTB B UETHYIO CTeE- 1
MIeHb
106 | PaBHOCMJIBHOCTH CHUCTEM 1
107 | PaBHOCMJIBHOCTB CUCTEM 1
108 | O6bem mapa u mwiomaab chepsl 1
109 | Cucrema-cnencraue 1
110 | Merton 3aMeHbI HEU3BECTHBIX 1
112 | O6bem mapa u miomaab chepsl 1
113 | O6bem mapa u miomaab chepsl 1
114 | Meton 3aMeHBI HEU3BECTHBIX 1
115 | IloBrOpeHue Kypca anreOpbl 1 Havas 1
MaTeMaTH4eCcKoro aHanusa 3a 10—11
KJIACChI
116 | IloBropenue Kypca anreOpsl U Hayal 1
MaTeMaTH4eCKOTo aHanu3a 3a 10—11
KJIACChI
117 | O6bem mapa u miomaab chepsl 1
118 | IloBrOpenue Kypca anreOpsl U Hayal 1
MareMaThdecKkoro ananusa 3a 10—11
KJIACCHI
119 | [ToBTOpEeHUE Kypca anreOpsl U Havas 1
MareMaThdecKkoro aHanausa 3a 10—11
KJIACCHI
120 | KontponbHas padota Ne 7.1 1
121 | 3auet Ne 7 1
122 | [ToBTOpEeHUE Kypca anreOpsl U Havas 1
MaTteMaThdecKoro ananausa 3a 10—11
KJIACCBI
123 | IloBrOpenue Kypca anreOpsl U HaYal 1
MareMaTuieckoro anaimsa 3a 10—11
KJIACCHI
124 | TloBTopenue Kypca anreOpsl U HaYal 1
MareMaTuieckoro ananmsa 3a 10—11
KJIACCHI
125 | 3akmounTensHOE TIOBTOPEHUE TIPU 1
MOTOTOBKE K UTOTOBOM aTTECTAINH 110
reOMETPUH
126 | Utorosas koHTpoiabHas paboTta Ne § 2
127 | 3akmounTeTFHOE TIOBTOPEHUE TIPU 1
MOATOTOBKE K UTOTOBOM aTTECTAINH 110
TeOMETPUH
128 | 3akmounTenrHOE MTOBTOPEHUE TIPU 1
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ITOATOTOBKE K UTOIOBOM aTTECTALIUHU I10
r€OMETPUHN

129 | IloBrOpenue Kypca anreOpsl U Hayanl
MareMaTudeckoro aHanusa 3a 10—11
KJIacChl

130 | IloBrOpenue Kypca anreOpsl U Hayal
MareMaTudeckoro aHanusa 3a 10—11
KJIacChl

131 | [loBTOpEHUE Kypca anredOpsl U Havasl
MaTeMaTH4eCcKoro aHanusa 3a 10—11
KJIACChI

132 | 3akiIFOUUTENIEHOE TOBTOPEHUE MPH http://school-
[IOJArOTOBKE K UTOTOBOM aTTECTALMH I10 collection.edu.ru/catalog/
TCOMETPUU

133 | [ToBTOpEHHUE Kypca anreOpsl U Haval http://school-
MaTeMaTH4eCcKOro aHanmsa 3a 10—11 collection.edu.ru/catalog/
KJIACChI

134 | [ToBTOpEHUE Kypca anreOpsl U Haval http://school-
MaTeMaTH4ecKoro aHanusa 3a 10—11 collection.edu.ru/catalog/
KJIACChI

135 | 3aKIOYHTENBHOE TIOBTOPEHUE TIPH http://school-
MTOJITOTOBKE K UTOTOBOM aTTECTAIIMH TI0 collection.edu.ru/catalog/
reOMETPUU

136 | 3akmouHTENFHOE MTOBTOPEHHE TIPH
MOJICOTOBKE K UTOTOBOM aTTeCTALUHU T10
reOMETPUHU
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«IIpocsemenuney», 2009, morpamMmbl 00pa30BATENBHBIX YUPEKIACHUN TIO
reomerpun noxa penakuuen T.A. bypmuctpoBa. Mocksa, «lIpocsemenue,
2009.

2. YuebOnuk, «Anrebpa u Havana MmateMatudeckoro ananmsa 11 kmacc. bazoBeriii u
npodunbHbIN ypoBHH, - M. [IpocBemenne. Aptopsr: M. K. Tloranmos u A. B.
[leBxkun»., 2010

3. T'eometpus, 10-11: YueObuuk nmns ob6meod. Yupexnaenuit ba3oBwiii u

npodwibHbIN ypoBeHb / JI. C. AtanacsH, B. @. byry3os, C. b. [lo3Hsk,

JI. C. Kucenesa - M.: [Ipocsemenue, 2011

25



http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/

4. Anrebpa ¥ Hayaja MAaTeMAaTHUYECKOrO aHalMu3a, JUAAKTHYECKHE
Marepuanbl 11 kiacc, yuyeOHoe mocoOue miist 0011eo0pa3oBaTeIbHBIX
opranuzanuii: 0azoBeii u yriny6na. ypoBun/ M.K. Iloramos, A.B,
[leBxkun— 9-e uznanue- M.: Ilpocsemienue, 2017

5. Anrebpa u Hayajia MaTeMaTHYECKOrO0 aHaliu3a, METOJUYECKUE
pekomenaaruu 11 kimace, yueOHoe mocobdue aisa 0011eo0pa3oBaTeIbHBIX
opranmzanuii / M.K. Ilotanos, A.B, llleBkun - M.: [Ipocemenune, 2013

6. AnreOpa u Hadana mareMaruuyeckoro aHaiuza.Temaruueckue Ttecthl. 11
KJ1acc:yue0.mocobue st o01eoopa3zoBat. opraHusaiuii: 6a30BbId U yriryol.
ypoBan/HO.B. Illenenesa.-5-¢ uza.-M.:IIpocBemenue, 2019

7. I'eometpusi, meronuueckue pexkomenganuu 10-11 kmace, ydeOHOe
nocodbue st 00mIeo0pa3oBaTeNbHBIX ~ OpraHu3anui  / AL
Anekcanapos, A.JI. Bepuep, B.M. Pwokuk, JLII. EBcTtadbeBa.- 2-e
uznanue - M.: IIpocsemenue, 2017

8. T'eomertpus, nunakTuyeckue marepuaisl 11 kiacc, yuebHoe nocodue st
o011eo0pazoBaTeabHbIX OpraHu3anuii: 6a30Belid U yriyoin. yposau/ b.I'.
3uB. — 14-¢ uznanue- M.: [IpocBemenue, 2016

9. Pabouass Terpampy k yueOHuky «l'eomerpuss 10-11 xmacce» JI.C.
Atanacsna./M.: IlpocBemenne 2013

10.3amaum o reometpuu 7-11 kaccel, yueOHoe ocodbue ass
obmeo6pazoBarenbHbIX opranu3aiuii/ b.I'. 3us, B.M. Meiinep, A.T".
baxanckuii.- 14-e uznanue-M.: [Ipocsemenue, 2019

[Tpunoxenue

[TonoxeHue o cucreMe OLIEHUBAHUS 3HAHUN 00yJaroIuXcs
(KpuTEpHH ¥ HOPMBI OIIEHOK IT0 YYCOHBIM IpPEIMETaM )
MBOY «Cpennsst obiieoOpa3zoBarenbHas mikosa Ne 41
(u3BIICUCHHE)

OneHka yCTHBIX OTBETOB y4ALIUXCS

OTBeT OLIEHNBAETCH OTMETKOM «5», eCJIN YUYCHUK:

IIOJIHO PACKPBLI COZIepKaHUe MaTepualia B 00beMe, IPeyCMOTPEHHOM IIPOrpaMMOil U y4eOHUKOM,
U3JI0KWI MaTepuall IPaMOTHBIM S3BIKOM B OIPEEeICHHON JIOTMUECKOW IOCIeI0BaTEIbHOCTH, TOYHO
UCIOJb3ysl MATEMaTHUECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY;

IIPABUIILHO BBIMIOJHWI PUCYHKHU, YEPTEXKH, I'paUKH, COIYTCTBYIOIINUE OTBETY;

MO0Ka3aJl yMEHHE WILTIOCTPUPOBATh TEOPETHUECKUE MOJOKEHHUSI KOHKPETHBIMU NPUMEpPaMH, IPUMEHSTh
UX B HOBOH CUTYaIlH IIPH BBIIIOJIHEHUH ITPAKTUYECKOTO 3aaHuU;

IIPOJEMOHCTPHPOBATT YCBOEHUE paHee M3YUYEHHBIX COIYTCTBYIOIIMX BOIPOCOB, C(HOPMHUPOBAHHOCTH U
YCTOMUYUBOCTB MCIIOJIb3YEMBIX IPU OTPaOOTKE YMEHUI U HaBBIKOB,;

OTBEYAJl CAMOCTOSTEIBHO O3 HaBOJAALIMX BOIMPOCOB YUuTelss. BO3MOXKHBI 0/1HA - B€ HETOUHOCTH IPH
OCBEILIEHUN BTOPOCTENEHHBIX BOIPOCOB WM B BBIKJIAJKaX, KOTOPbIE YYEHHMK JIETKO HCIPAaBUI IIO
3aMEUYaHUI0 YUUTES.

OTBeT OEHNBAETCH OTMETKOM «4», eC/IH YYCHHK:

OH YJIOBJIETBOPSIET B OCHOBHOM TpEOOBaHHSIM Ha OLIEHKY «5», HO NpU ITOM HMMEET OJMH W3
HEJ0CTaTKOB:

B U3JIOXKEHUH JIOMYILEHBI HEeOOJIbIIME TPOOEbl, He HCKa3UBIINE MAaTEMAaTHUECKOE COJIEpyKaHHe OTBETA;
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AOMYIICHBI OJJUH — ABAa HECAOYCTA IMPU OCBCHICHUN OCHOBHOI'O COACPIKAHUA OTBCTA, UCIPABJICHHLIC T10
3aMEUaHUIO YUUTEIIS;

AOIMYHICHbI omubka miu 0osee ABYX HCOOYCTOB IIPU OCBCHICHHMU BTOPOCTCIICHHLIX BOIIPOCOB HJIM B
BBIKJIQ/IKAX, JICTKO UCTIPABJICHHBIC TI0 3aMCYAHHUIO YIUTEIIS.

OtMeTKa «3» cTaBUTCS B CJIEIYIOIMX CJAYyYaaX:

HEMOJIHO WJIM HETOCJIEeI0BATEIbHO PACKPHITO COJEpKAHUE MaTepHasa, HO TIOKa3aHO O0IIee MOHUMaHue
BOIIpoCa U MPOACMOHCTPHUPOBAHbI YMCHUSA, AOCTATOYHBLIC IJIA II&JII)HCfIHICFO YCBOCHUSA IMPOrpaMMHOTO
Marepuaia (onpezaeneHHbie « TpedoBaHUsIMU K MATEMAaTHUYE€CKOM IMOATOTOBKE yUAIIUXCSI»);

HUMCIIUCh 3aTPpyAHCHUA WKW JOITYIICHBI OHH/I6KI/I B OIPCACICHUUA HOH?ITI/II?I, HUCIIOJIB30BAHUU
MaTeMaTU4ECKOU TCPMHHOJIOTUH, HYCPTCIKAX, BBIKJIaJAKaXx, HCIIPABJICHHBIC IIOCJIIC HCCKOJIbKHUX
HaBOJAIIMX BOIIPOCOB YUUTCIIA,

YUCHHUK HE CIIpaBUJICA C NPUMCHCHHUEM TCOPUH B HOBOM CUTyalluu IIPHU BBIIIOJIHCHHU IMPAKTUYCCKOI'O
3alaHus, HO BBIIIOJIHUII 3aJaHUA 00s13aTEIHLHOTO YPOBHA CIIOKHOCTH 1O I[ﬁHHOfI TEME,

P 3HAHUU TEOPETUYECKOTOo MaTepuaja BbISBIEHA HENOCTAaTOYHAs CPOPMUPOBAHHOCTH OCHOBHBIX
YMEHUI U HaBBIKOB.

OTMeTKa «2» CTABHUTCS B CJEAYIOIIHX CAydasiX:

HE PACKPBITO OCHOBHOE COJIepKaHHe ydeOHOTO MaTepurana,

00Hapy>K€HO HE3HAHWE WJIM HEMOHMMaHUE YYEHUKOM OoJbIel iii HanboJjiee BaXHOM YacTH yu4eOHOTO
MaTepHaa;

AOIMYIICHBI OIINOKH B ONpCACICHNN HOHSITI/If/i, IIpy UCIIOJIE30BaHUU MaTeMaTHYECKOHU TEPMHUHOJIOTUH, B
PUCYHKAX, 4YCPTECKAX WU rpa(bm(ax, B BBIKJIAAKaX, KOTOPBIC HEC HCIPABJICHBI ITOCJIIC HCECKOJBKHUX
HABOJIAIINAX BOIIPOCOB YIHTEIIS.

OuneHka NMCbMEHHBIX KOHTPOJIbHBIX Pa00T y4yaluXxcst

OTMeTKAa «5» cCTaBUTCH, €CJIN:

paboTa BBINOJIHEHA OJTHOCTHIO;

B JIOTHUECKHX DPACCYXACHUSIX M 0O0OCHOBAHUU PEIICHUS HET MPOOEIIOB U OMIHMOOK;

B PEIIEHWU HET MaTeMaTHYeCKUX OHIMOOK (BO3MOXKHA OJHA HETOYHOCTb, OMHCKA, HE SBJISIOIIAsCS
CIIEICTBUEM HE3HAHUS WJIM HEMOHMMaHUsl y4eOHOTO MaTepuana).

OTtMmeTKa «4» CTABUTCH, €CJIM:

paboTa BBINOJHEHA MOJHOCTHIO, HO OOOCHOBAHMS IIArOB pEIIEHUS HEIOCTaTOYHBI (€CIU yMEHHe
000CHOBBIBATh PACCYXKACHUS HE SBIISJIOCH CIIEUATBHBIM 00BbEKTOM IIPOBEPKH );

JOTyIlleHa OJiHa OIIMOKa WM JBa-TPH HeIOYeTa B BBIKIAJKAaX, PUCYHKaX, yepTexax WM rpadukax
(ecru 3TH BUJIBI pabOTHI HE SABJISUIUCH CHEIHATBHBIM 00BEKTOM MPOBEPKH).

OT1MeTKa «3» CTAaBUTCS, €CJIN:

JoMyIeHo Oojiee OqHOW omMOKM WM Oojiee ABYX-TpEX HEIOYETOB B BBIKIAIKAX, 4YepTexax WU
rpadukax, HO yyaluiics BiajieeT 00a3aTeIbHBIMU YMEHHUSIMH 110 TIPOBEPSIEMOM TEME.

OTMeTKa «2)» CTABUTCS, €CJIN:

JIOTYIIEHBl CYIISCTBEHHbIE OIIMOKHM, MOKAa3aBIIME, YTO Y4alluiics He BlaJeeT o00s3aTelbHbIMU
YMEHUSIMH 110 TaHHOM TeMe B IIOJTHOU Mepe.
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