PaGouass mnporpamMma yuyeOHOro kypca «MaremaTnka» 0a30BOro YypOBHS MAJIs
obOyuaromuxcsi 11 kmacca paspaborana Ha ocHoBe DenepalibHOTO TOCYAAPCTBEHHOTO
00pa30BaTeNbHOrO CTaHAapTa CPEeIHEro o0Iero oOpa3oBaHusi, ¢ Y4ETOM COBPEMEHHBIX
MHUPOBBIX TPEOOBAHUHN, IPEIBSIBIAEMBIX K MATEMaTHUYECKOMY 00pa30BaHUIO, U TPaAULIUI
poccuiickoro obOpa3zoBaHus. Peanuzanus nporpaMMbl  00€CIEUMBAET  OBJAJIEHUE
KJIIOYEBBIMU  KOMIIETEHIMSIMH, COCTABJSIOIIMMU OCHOBY JUJIsi CaMOpPa3BUTUS U
HEMNpPEepbIBHOTO  00pa30BaHMs, LEJOCTHOCTh OOLIEKYJIbTYPHOI'O, JIMYHOCTHOTO U
MIO3HABATEIBHOI'O PA3BUTHS JMUHOCTU O0yUaIOIIUXCS.

Kypce «Auaredpa m Hayaja MaTeMaTH4eCKOr0 AaHAJIM3a» SBISIETCS OOHUM W3
HauOoJee 3HaYMMBbIX B IIPOrpaMMe CTapIlel IIKOJbI, TOCKOJBKY, C OJHOM CTOPOHBI, OH
o0ecrieunBaeT MHCTPYMEHTAJIbHYIO 0a3y [UIsl M3y4eHMsI BCEX €CTECTBEHHO-HAayYHBIX
KypcoB, a C Jpyroil CTOpOHBI, (OPMHPYET JIOTUYECKOE M aOCTPAKTHOE MBILUIEHUE
ydalquxcsi Ha ypOBHE, HEOOXOOUMOM Ui OCBOEHHS KYpPCOB HH(OPMATHUKH,
o0IIecCTBO3HAHMS, HUCTOPHUH, CJIOBECHOCTH. B paMkax JaHHOro Kypca ydaliuecs
OBJIAJICBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOM HaykH, KoTopasi (OpMyIUpPYET CBOU
JOCTUKEHUSI B MaTeMaTH4eckoi popme.

BaxxHocTh yueOHOTO Kypca T€OMETpUHM Ha YpOBHE CpPEAHEro OoO0IIero oOpa3oBaHUA
o0ycoBiieHa NPAKTUYECKONW 3HAUMMOCTBIO METAIIPEIMETHBIX U MPEAMETHBIX PE3YIbTaTOB
oOyuyeHHs TeOMeTpUM B HANpPABIECHUH JIMYHOCTHOTO PAa3BUTHS  0OydarolIuxcs,
dopMupoBaHUs (YHKIMOHAIBHON MaTeMaTHYeCKOW TI'PaMOTHOCTH, H3YYEHHs JAPYTUX
y4eOHbIX IUCHUIUIMH. Pa3zButue y oOy4arommxcsi HpaBUIBHBIX MPEJCTaBIECHUI O
CYUIHOCTH ¥ IPOUCXO0XKJIEHUH T€OMETPUUECKUX aOCTPaKIHi, COOTHOILIEHUH PEalbHOTO U
UJCATBHOTO, XapakTepe OTPAKEHUS MATEMAaTUYECKOM HAYKOW SIBICHHM M IPOLIECCOB
peaJIbHOI0 MHpa, MECT€ TIE€OMETPUM B CHUCTEME HayK M pPOJM MAaTeMaTUYECKOIO
MOJICJIMPOBAHUSI B HAayYHOM IIO3HAHHWU M B IPAKTUKE CIOCOOCTBYET (HOPMHUPOBAHUIO
HAyYHOT'O MHUPOBO33PEHUS y4allluXcs, a TaKKe KadyeCTB MBIIUICHHS, HEOOXOIUMBIX IS
aJlanTalyyd B COBPEMEHHOM OOIIIECTBE.

Kypc anreOpsl ¥ Hayag MaTeMaTHUECKOTO aHaliu3a 3aKiaJgblBa€T OCHOBY IS
YCIIEHTHOTO OBJIA/ICHUSl 3aKOHAaMU (PU3UKU, XUMHM, OWOJIOTMH, NMOHMMAaHUS OCHOBHBIX
TEHACHIMI HSKOHOMHKM M OOLIECTBEHHOM MU3HU, IO3BOJSET OPUEHTHPOBATHCS B
COBPEMEHHBIX IIU(PPOBBIX U KOMIIBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO HCIOIb30BaTh UX B
MOBCETHEBHOMN KHU3HU. B Toke BpeMst oBlajieHne abCTPaKTHBIMU U JIOTUYECKU CTPOTUMU
MaTEMaTUYECKUMU KOHCTPYKLHMSMM pa3BUBAET YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH,
000CHOBBIBATh UCTUHHOCTh YTBEPKACHMSI, HCIIOJIb30BaTh 0000IIEHNE U KOHKPETHU3AIIHIO,
abcTparupoBaHie M aHAJIOTHIO, (POPMUPYET KpEeaTUBHOE M KPUTUYECKOE MbIILIeHHE. B
XO0/I€ U3yUeHUs anreOpbl 1 HayaJl MaTeMaTHUYEeCKOT0 aHajIi3a B CTaplIei MIKoJe yJamecs
MOJIyYalOT HOBBIM OMNBIT PEIICHUs MPUKIAAHBIX 337ay, CaMOCTOSTEIBHOIO MOCTPOEHUS
MaTEeMaTHYEeCKUX MOJENed pealbHbIX CHUTyallud U HMHTEpIpeTaluy MOJyYeHHBIX
pELIEHNH, 3HAKOMATCA C MpUMEpaMH MAaTEMAaTHUYECKHUX 3aKOHOMEPHOCTEW B IPHUPOJE,
HayKe U B HCKYCCTBE, C BBLAAIOIIMMHUCS MAaTEMaTHUECKUMH OTKPBITUAMU U UX aBTOPaMHU.

I'eomeTpus sBisieTcss OIHUM M3 0A30BBIX MPEAMETOB HA YPOBHE CPEIHEro 00ILero
o0pa3oBaHus, TaK Kak OOECIEYMBACT BO3MOXKHOCTh M3YYEHHUS KaK JAUCHUIUIMH
€CTECTBEHHO-HAaYYHOU HAIPABJIICHHOCTH, TaK U T'YMaHUTAPHOM.

Jlormyeckoe MbllLIeHUE, PopMUpyeMoe MPU U3yUYE€HUHU 00 yUaloIUMUCS TOHATHIHHBIX
OCHOB T€OMETPUU M MOCTPOCHUH LEMOYKH JOTHYECKUX YTBEPKACHHM B XOJE pElIeHUs
r€OMETPUYECKUX 33]1a4, YMEHHE BBIABUIATh U OIPOBEPraTh FMIOTE3bl HEMOCPEACTBEHHO
MCIOJIB3YIOTCS IIPU PELIEHUH 337a4 €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YaCTHOCTH U3 Kypca
bu3uKu.



YMeHue OpHeHTHpPOBATHCS B MPOCTPAHCTBE WMIPAET CYIIECTBEHHYIO pOJIb BO BCEX
o0nacTsaX nesTeNbHOCTH YenoBeka. OpUeHTalus YeI0BeKa BO BPEMEHH U MPOCTPAHCTBE
— HeoOX0AMMOE YCIOBHE €r0 COLMAIbHOIr0 OBITHS, (hOpMa OTpaKEHHUS OKPY>KAIOIIETO
MUpa, YCIOBHE YCHEIIHOTO MO3HAHUS U aKTUBHOTO MPeoOpa3oBaHusl JEeHCTBUTEIBHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3amMu OOBEAMHSIET pa3Hble BUIbI Y4eOHOU U
TPYIOBOU NEATETBLHOCTH, SBJISICTCS OJHUM W3 TPO(ECCHOHAIBHO BaXXHBIX KadeCTB,
MO3TOMY aKTyaldbHa 3ajJada (OPMHUPOBAHMS Yy OOYYAIOIIUXCS MPOCTPAHCTBEHHOTO
MBIIIICHUS KaK PA3HOBUAHOCTH OOPA3HOTO MBIIIEHUS — CYIIECTBEHHOTO KOMIIOHEHTA B
MOJITOTOBKE K MPAKTHYECKON JACSITEIILHOCTH 10 MHOTUM HAIPABJICHHSIM.

eab ocBoeHust mporpaMmbl yueoHoro kypca «I'eomerpus» Ha 6a30BOM ypOBHE
00ydeHus — o01ieobpa3oBaTeIbHOE U OOIICKYJIBTYPHOE Pa3BUTHE OOyUYaIOIIMXCS Yepe3
oOecriedyeHre BO3MOXXHOCTH MPHOOPETEHHMs] M  MCIOJIB30BAHMUS CHUCTEMATHUECKHX
FEOMETPUYECKUX 3HAaHUM M JeHCTBUM, CHEHU(PUUYHBIX TE€OMETPUH, BO3MOXKHOCTU
YCHEIIHOTO TPOJOKEHUsT 00pa3oBaHUs MO CIELUUAJbHOCTAM, HE CBS3aHHBIM C
MPUKIIATHBIM UCIIOJIb30BAaHUEM T€OMETPHH.

[Iporpamma mo reomerpun Ha 0a30BOM YpPOBHE IMpeIHA3HAYCHA NI 00yJaromuXcs
CpeIHEeH IIKOJIBI, HE UCIIBITHIBABIINX 3HAUYNTEIHHBIX 3aTPyTHEHUH Ha YPOBHE OCHOBHOTO
obmero oOpa3zoBanusa. Takum oOpazoM, oOydarommecs Ha 0a30BOM YPOBHE JTOJDKHBI
OCBOUTH O0OIIME MaTeMaTHYECKHE YMEHHs, CBS3aHHBIC CO CIEeUU(PUKON TeoOMETpUuu M
HEOOXOAUMBIE 1 JKM3HM B COBPEMEHHOM ob6miectBe. Kpome 5TOro, oHM HMEIOT
BO3MOXXHOCTh H3yYUTh T€OMETPHIO OoJjiee TIIyOOKO, €ClM B JaJIbHEHUIIEM BO3HHUKHET
HEOOXOIMMOCTh B TEOMETPUUYECKUX 3HAHUAX B IPO(HECCHOHAIBHOMN AESITEIbHOCTH.

B ocHOBe MeTOAMKM OOy4YeHHS] MAaTEMAaTHUKE JICKUT JEATCIbHOCTHBIN TPUHITUI
00y4eHUsI.

CtpykTypa Kypca «AJjreépa W Hayajga MaTeMaTH4YeCKOr0 aHAJIU3a» BKIIOYACT
CJIEIyIOIINE COJIepPKaTeTbHO-METOANYECKHE JIMHUU: «HucTa u BeraucieHus», « DyHKIuu
u rpadukn», «YpaBHCHHs W HEpPaBEHCTBa», «Hawama maremMaTwmyeckoro aHain3ay,
«MHOXecTBa W JIOTHKa». Bce OCHOBHBIE COJEpKATEIbHO-METOAUYECKHUE JIMHUU
M3YYarOTCS Ha MPOTSHKEHUH IBYX JIET 00yUEeHHsI B CTapIleH IIKOJIE, €CTECTBEHHO JIOTIOTHSIS
JIpyT Jpyra W MOCTEIEHHO HACHIIIAsCh HOBBIMH TeMaMH W paszjeiiaMu. JlaHHBIA Kypc
SBIIICTCS WHTETPATHBHBIM, IMOCKOJIBKY OOBEIUHSET B ceOE COJEpKaHWe HECKOJIBKUX
MaTEeMaTHYEeCKUX JTUCIUIUIMH: airedpa, TPUTOHOMETPHS, MaTeMAaTHYeCKUd aHaJu3,
Teopus MHOKeCTB U Jip. [lo Mepe Toro kak ydariuecsi OBJIaIeBatOT BCE Ooyiee MMPOKUM
MaTEeMaTHYECKHM  ammapatoM, Yy HHX  TIOCIeNOBaTenbHO  QopMHpyeTcs U
COBEPIIEHCTBYETCSI YMEHUE CTPOUTh MAaTEMaTUYECKYI0 MOJIENb pEeaTbHOW CHUTYalluH,
NPUMEHSITh 3HAHUS, TOJyYeHHBIE B Kypce «Anrebpa M Hayajga MaTeMaTUYECKOTO
aHaM3ay, ISl PeIICHHs] CAMOCTOATEIBHO C(HOPMYIMPOBAHHOW MaTeMaTHIECKOH 3a1auu,
a 3aTeM WHTEPIIPETUPOBATH TOJTYYCHHBIN PE3yIIbTaT.

CopepxaTenbHO-MeTOIMYecKass JWHUA «UYmnejaa M BBIYMCIEHHMS» 3aBepIIacT
dbopMHpOBaHNE HABBIKOB MCTIOJIB30BaHUS JIEHCTBUTEIBHBIX YUCET, KOTOPOE OBLIO HAYATO
B OCHOBHOH ImKoie. B craprieii mkone oco0oe BHUMaHHE yaeseTcs (HOpMHUPOBAHHUIO
MIPOYHBIX BBIYUCITUTEILHBIX HABBIKOB, BKITIOYAIONINX B CEOsl HCIIONB30BAHNUE PA3THMYHBIX
dbopM 3ammcu NEWCTBUTEIHLHOTO YHCIA, YMEHHE PAIMOHAILHO BBIMOTHATH JCUCTBHS C
HUMH, JieJaTh NPUKHUJIKY, OICHHBATh pe3yiabTaT. OOydarommecs IOTyJar0T HaBBIKU
NpUOIMKEHHBIX BBIYUCICHUH, BBITIOJHCHUS JCHCTBUH C YUCIAMM, 3allMCAaHHBIMH B
CTaHapTHOU (OopMe, UCTIOTH30BAHUS MATEMATHUYECKIX KOHCTAHT, OIEHUBAHUS YHCIIOBBIX
BBIPaKCHUMU.



JIunus «YpaBHEHUS U HEPABEHCTBAY PEAU3yeTCs Ha MPOTSHXKEHUU BCEro 00y4YeHHs B
CTapIley MIKOJE, ITOCKOJIbKY B KaXIOM pa3lese NMPOrpaMMbl IPELYCMOTPEHO PEIICHUE
COOTBETCTBYIOUIMX 3aAa4. O0yuaromuecs OBIaAeBal0T Pa3IuYHbIMU METOAMH PELICHUS
LENbIX, pAlMOHAIBHBIX, HWPPALMOHAIBHBIX, TMOKA3aTEIbHBIX, JIOTAPUDMUUYECKUX U
TPUTOHOMETPUYECKUX YpPAaBHEHMI, HEPaBEHCTB M UX cucreM. lloiydyeHHble ymeHUs
UCIOJIb3YIOTCS IPH HCCIEN0BAaHMU (QYHKIUH C THOMOUIbIO MNPOU3BOJHOM, pELICHUU
NPUKIAIHBIX 3a7a4 U 337a4 Ha HAXO0XJACHHE HAWOOJBIIMX M HAUMEHBIINX 3HAYCHUH
dbynkuu. JlanHas conepikarenbHas JUHHUS BKIIOYaeT B ceba Takxke (opMHUpOBaHUE
YMEHHUU BBIMOJIHATH pacu€Thl Mo QopmyiaM, mpeoOpa3oBaHUsl LENbIX, PAllMOHATbHBIX,
UPPALIMOHANIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TakKe BBIPAXKEHUN,
coJiepKalluX cTerneHu u torapudmel. braronaps uzyuenuto anredpanueckoro MaTepuana
MPOUCXOJUT JajbHEHIee pa3BUTHE aNTOPUTMHUYECKOrO0 M aOCTPAKTHOTO MBINIJICHUS
ydamuxcs, GOpMUPYIOTCS HaBBIKU JICTYKTHUBHBIX PACCYXICHUH, paO0Thl C CHMBOJIbHBIMU
dbopMaMu, MpeACTaBICHUS 3aKOHOMEPHOCTEH W 3aBUCUMOCTEH B BHJE PaBEHCTB U
HepaBeHCTB. AnreOpa mnpemyaraeT dS(OQEKTUBHbIE MHCTPYMEHTHI ISl  pEUICHUS
MPAKTUYECKUX M E€CTECTBEHHO-HAYYHBIX 3a7a4, HarJSIAHO JIEMOHCTPUPYET CBOH
BO3MOXHOCTH KaK SI3bIKa HAYKHU.

CopepxarenbHO-MeToquueckas JuHUA «@DyHKHMH ®W  rpa@uKW»  TECHO
MepervieTaeTcsl ¢ APYTUMHU JIMHUSIMHU Kypca, MOCKOJIBKY B KaKOM-TO CMBICIE 3a1aéT
IIOCJIEIOBATENIBHOCTh M3Y4YeHUs Marepuana. V3ydeHne CTEneHHOH, NOKa3aTelbHOU,
Jorapu(MUYECKO M TPUTOHOMETPUYECKUX (YHKIUH, WX CBOHCTB U TpaduUKOB,
UCIIOJIb30BaHMEe PYHKITUHN JJIsl pelIeHus 3a7a4 U3 JPYTUX YIeOHbIX MPEIMETOB U PEaIbHON
’KA3HU TECHO CBS3aHO KAK C MATEMAaTUYECKUM aHAIU30M, TAK U C PEIIEHUEM YPABHEHUN U
HepaBeHCTB. [Ipu »Tom Oombiioe BHUMaHHE yhaenseTcss (GOPMHUPOBAHUIO YMEHHS
BBIpaXKaTh (POPMYyJIaMH 3aBHCHUMOCTH MEXIY Pa3IUYHBIMU BEITUYMHAMH, UCCIIEOBATH
MoJIy4eHHbIe (YHKIMHU, CTPOUTH UX Tpaduku. MaTepuan 3Toil cofep>kaTelbHOU TUHUU
HAIICJICH Ha Pa3BUTUE YMEHUI M HABBIKOB, MO3BOJISIOIINX BBIPAXKaTh 3aBUCUMOCTH MEXIY
BEIIMUYMHAMH B Pa3IUYHON (opme: aHATUTHYECKOH, Tpaduueckoit u ciaoBecHOi. Ero
U3YYCHHE CIOCOOCTBYET Pa3BUTHIO aITOPUTMHYECKOTO MBINUICHUS, CIIOCOOHOCTH K
0000IIEHUIO U KOHKPETU3AINH, UCTIOJb30BAaHUIO aHAJIOTHH.

CopnepxarenbHas JnuHHS «Havana wmareMaTH4eckoro AaHajm3a» IO3BOJSET
CYIIECTBEHHO pAaCHIMPUTh KPYyTI KaK MaTEeMaTUYeCKUX, TaK W MPUKIAJHBIX 3aj1ad,
JOCTYITHBIX 00YYarONTUMCS, Y KOTOPBIX MOSBIISIETCS BO3MOXHOCTh UCCIIEI0BATh U CTPOUTH
rpaduku GyHKIHHI, ONpeaesaTh UX HauOOIbIINE U HAUMEHBIITUE 3HAYCHUS, BEIYUCIISITh
wionaan GUryp u o0bEMBI Tell, HAXOJUTh CKOPOCTH M YCKOpPEHUs mpoiieccoB. [lanHas
cojiepKaTenbHas JIMHUS OTKPBHIBAET HOBBIE BO3MOKHOCTU IMOCTPOEHUSI MATEMaTHYECKUX
MOJIEJIEN PEaTbHbIX CUTYAIIMH, HAXO0XKICHUS HAaUJIY4IlIEero PEIeHUs B TPUKIIAIHBIX, B TOM
YUCJIE COLMATIbHO-DKOHOMUYECKHUX, 3a1a4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMaTHYECKOIO
aHalM3a CrmocoOCTBYeT pa3BUTHIO  aOCTPakTHOTO, (OPMaIbHO-IOTUYECKOTO U
KPEaTUBHOTO MBINUICHUS, (OPMUPOBAHUIO YMEHHI paclo3HaBaTh MPOSBIICHUS 3aKOHOB
MaTeMaTHUKU B HayKe, TEXHHKE U HcKyccTBe. OOyyarouiyecsi y3HalOT O BBIJAIOIIMXCS
pe3ynbTaTax, MOJyUYeHHBIX B X0JI€ PA3BUTHUSI MAaTEeMaTUKU KaK HayKH, U UX aBTOpax.

CopnepxxarenbHo-MeToau4eckass JUHUSA «VMHOkecTBa M JIOTMKa» B OCHOBHOM
MIOCBSILIEHA 3JIEMEHTaM TEOPUU MHOXKECTB. T€0pEeTUKO-MHOKECTBEHHBIE ITPEACTABICHUS
NPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTHKW M MpeajaraloT Haumbolee
YHHUBEPCAJIbHBIN S3bIK, 00BbETUHSIONINNA BCE pa3/IesIbl MATEMATHKH U €€ MPUIIOKEHUH, OHH
CBSI3bIBAIOT pa3Hble MATEMATUUYECKUE TUCHUILIUHBI B €IMHOE 11esoe. [loaToMy BaxkHO AaTh



BO3MOKHOCTb IIIKOJIBHUKY IOHUMaTh TEOPETHUKO-MHOKECTBEHHBIN S3bIK COBPEMEHHOU
MaTEMaTUKU U UCIOJIb30BATh €0 /I BBIPAXKEHUSI CBOUX MBICIEH.

B kypce «Aunrebpa M Hayaja MaTeMaTUYECKOTO aHaJIN3a» MPUCYTCTBYIOT TaKkKe
OCHOBBI MaT€MaTU4YECKOI'0 MOJEIUPOBAHUS, KOTOPbIE MPU3BaHbl C(HOPMUPOBATH HABBIKU
IOCTPOEHUS] MOJEJCH peallbHbIX CUTyallud, MCCIEI0BaHUS 3TUX MOJENEN C IOMOIIbIO
anmapara ajreOpbl M MaTEeMaTHYECKOrO aHalu3a W HMHTEPHPETALMH IOJTYYEHHBIX
pe3ynbTaToB. Takue 3aaHus BIUIETEHBI B KXKABIN U3 pa3/ieloB MPOrpaMMbl, TOCKOIbKY
BECh MaTepuas Kypca IIMPOKO HCIOJB3YEeTCs A pelleHHs NpUKIaAHbIX 3anad. [lpu
PELICHNN pealbHBIX MPAKTUYECKUX 3ajad y4Yallhecs pPa3BUBAIOT HAOJI0ATEIbHOCTb,
YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HMCIOIb30BaTh aHAJIOTHIO,
000011aTh U KOHKPETU3UPOBaTh NpodieMy. [lesTensHocTh 10 (OPMUPOBAHUIO HABBIKOB
peleHus] MPUKIAIHBIX 3aJad OpPraHu3yeTcs B IPOLECCe H3YYEHHUs BCEX TeM Kypca
«Anre0Opa 1 Hayala MaTeMaTUYECKOTO aHAJIA3ay.

OBIIAS XAPAKTEPUCTUKA YYEBHOI'O ITIPEJIMETA
MATEMATUKA»

JlocTkeHue  1eld  OCBOGHHSA  MpOrpaMmbl  00ECIEYMBAETCS  peUICHUEM
COOTBETCTBYIONINX 3a/1a4. [IpuopuTeTHHIME 321a4aMu 0CBOeHHs Kypca «I'eomeTpuu»
Ha 0a30BoM ypoBHe B 10—11 kiaccax sBISIIOTCS:

o (opmupoBaHUE MPEICTABICHHUS O TEOMETPUM KaK YaCTH MHPOBOH KYJIbTYpHI H
OCO3HaHHE €€ B3aMMOCBSI3U C OKPYKAIOIIIM MUPOM;

o (dopMHpPOBAHHE TPEACTABICHUS O MHOTOTPAaHHUKAX M TelaX BpAIICHHUS KaK O
BOKHEUIINX MAaTEeMaTHYECKUX MOJENSIX, MO3BOJISIONIMX OMUCHIBATh U M3y4aTh Pa3HbIE
SIBIICHUSI OKPYXKAIOIETO MUPA;

o (opmupoBaHHE YMEHUS paclo3HaBaTh Ha YEPTEXKAX, MOJIETSAX U B pealIbHOM MHUPE
MHOTOTPaHHUKH U TeJla BpaIllCHNUS,

e OBJQJICHHE METOJaMHU pEIICHUs] 3aJad Ha IMOCTPOCHUS Ha H300paKeHUSIX
MPOCTPAHCTBEHHBIX PUTYD;

o (opMHpPOBAHHE YMEHUS ONEPUPOBATH OCHOBHBIMU MOHATUSIMU O MHOTOIPaHHUKAX
U TeJaxX BpaIlleHUs] 1 ©X OCHOBHBIMHU CBOWCTBaMU;

e OBJQJICHHE AITOPUTMAMH DEIICHHUS OCHOBHBIX THIIOB 3aja4; (opmMupoBaHue
YMEHHUS TPOBOJUTH HECJOXKHBIE JIOKA3aTeNbHbIE pACCYXACHUS B XOJ€ PEIICHUS
CTEPEOMETPUUECKHUX 3a]1a4 U 3a]1a4 C MPAKTUYECKUM COJIEPIKAHUEM;

e Pa3BUTHE WHTEIUICKTYAIbHBIX W TBOPYECKUX CIOCOOHOCTEH OO0ydaromuxcs,
MIO3HABATEILHON aKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUM, KPUTUUHOCTU MBIIUICHUS;

o (opmupoBaHue (YHKIIHOHATHHOU TPAMOTHOCTH, PEJICBAHTHON T€OMETPHUH: YMEHHUE
pacro3HaBaTh MPOSBICHHUS T€OMETPUUECKUX MOHATUN, OOBEKTOB U 3aKOHOMEPHOCTEH B
pEATbHBIX JKM3HEHHBIX CHUTYAIUSX W TMPU HM3YyYEHUU JPYTruX Yy4eOHBIX MPEAMETOB,
MPOSIBIICHUS 3aBUCUMOCTEH ¥ 3aKOHOMEPHOCTEH, (POPMYITUPOBATH UX HA SI3bIKE TEOMETPUU
¥ CO3/1aBaTh T€OMETPUUECKHE MOJICIIH, MPUMEHSITh OCBOSHHBIN T€OMETPUUECKHUH armapar
JUISL PEIIeHUs] MPAKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4, HUHTEPIPETUPOBATH U OLICHUBATH
MOJIyYEHHBIE PE3yJIbTATHI.

OTAu4UTENhbHOM OCOOCHHOCTBIO TMPOTPAMMBI  SBJISIETCS  BKIIOYEHHE B  KypC
CTEpEOMETPpUH B Hayaje €ro M3y4deHHus 3aJad, peliaeMblX Ha yYpOBHE HHTYUTUBHOTO
MO3HAHUS, W ONpENeIEHHBIM O00pa30oM OpraHW30BaHHAas paboTa HaJA HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHUIO JIOTHYECKOTO ¥ IPOCTPAHCTBEHHOT'O MBIIIUICHUSI, CTUMYJIHPYET



IIPOTEKAaHWE MHTYUTUBHBIX IIPOLIECCOB, MOTHBUPYET K JaJbHEHIIEMY HW3YYCHUIO
IpeaMeTa.

[Ipennourenne OTHAETCS HAIISIIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHSs, TO €CTh
TEOPETUYECKUE 3HAaHUS UMEIOT B CBOE OCHOBE UyBCTBEHHOCTbH IIPEIMETHO-TIPAKTUYECKON
JEATENBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEICTAaBICHUM Yy Yy4YalllUXCS B Kypce
CTEPEOMETPHUM ITPOBOJMTCS 3a CUET PELICHHs 3a4a4 Ha CO3JAHUE IMPOCTPAHCTBEHHBIX
0o0pa30B M 3a/a4 Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU oOpazamu. Co3maHue obpaza
IPOBOJUTCS C ONOPOM Ha HArJAJHOCTh, a ONEpPUpPOBaHHE OOpa3oM — B YCIIOBUSX
OTBJICYEHMS OT HATJISAHOCTH, MBICIIEHHOI'O H3MEHEHMS €I0 UCXOIHOIO COAEPKaHUS.

OcHoBHBIE cojaepkarenbHble JUHUM Kypca «['eomerpum» B 10-11 kiaccax:
«MHororpanHukmn», «lIpsMble M IUIOCKOCTH B MNPOCTpaHCTBe», «Teia BpamieHus»,
«BekTopsl M KOOpPAMHATBI B IpPOCTpaHCTBE». POPMUPOBAHHE JIOTUYECKUX YMEHUH
pacnpenensieTcsl He TOJIBKO 10 COJIEP>KATEIbHBIM JIMHUSAM, HO U IO ToAaM OOy4YeHUs Ha
YPOBHE CpeJlHEero o01ero o0pa3oBaHusl.

Coneprxanue o0pa3zoBaHMsI, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yJbTaTaM OCBOEHUS
pabodyeil mporpaMMbl, pacipeeéHHbIM 0 roJaM OoOy4eHHUs, CTPYKTYpPUPOBAHO TaKUM
00pa3oMm, 4YTOOBI OBJIaJIEHUE TEOMETPUUECKUMU MOHATUSIMHU U HABBIKAMH OCYIIECTBIISIIOCH
HOCJIEeI0BAaTEIbHO W MOCTYNATENbHO, C COOJIOJEHMEM NpPUHILHMIA IPEeeMCTBEHHOCTH,
4yTOOBI HOBBIE 3HAHUS BKJIIOYAINCHh B OOLIYI0 CUCTEMY I€OMETPHUYECKUX IPe/ICTaBICHUN
00y4arImuxcs, pacupsis 1 yriyosss e€, oopa3ysi IpOYHbIE MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYHEGHOM IIJIAHE

B yueOHOM miaHe Ha W3y4yeHHUE Kypca MaTeMaTUKUA Ha 6a30BOM YpOBHE OTBOAUTCS 4
gaca B Hejienmo B 11 kimacce, Bcero 3a roj o0ydenus — 136 gacos.

COJEPKXAHUE YYEBHOI'O KYPCA

Yuciia 1 BBIYUCICHUSA

Panmonansubie  umucna. OOBIKHOBEHHBIE M JCCATUYHBIE JIpOOH, TMPOILIECHTHI,
OEeCKOHEUHBIE MepuoanYecKre Apoou. ApudmeTrueckue ornepanuu ¢ paluoOHaIbHBIMU
YyHCJIaMU, TPeoOpa3oBaHMs YUCIIOBBIX BblpaxkeHui. [IpumeHenue npoOelt U MPOLEHTOB
JUISL pELICHUS] TPUKIIAIHBIX 3a7a4 U3 Pa3IMYHbIX OTPACied 3HAHUM U PEaJbHON KU3HU.

JeiictBurenbHble  4ucina.  PanMoHanbHBIE M MppalMOHAIbHBIE — YHUCIIA.
Apudmernyeckue omnepauud C  JIeHCTBUTEIbHBIMU  yuciamu. [IpubnumxéHHbIe
BBIYMCIICHUS, IIPABUIIA OKPYIVICHUS, IPUKUKA U OLIEHKA PE3YJIbTaTa BBIYMCICHUMN.

Crenenp ¢ menbiM mnokazareneM. CrangapTHas (opMa 3arucu JeHCTBUTEIBHOTO
yucna. Mcnonp3oBanue mnoaxoxasiieid (opMbl 3amucH JEHCTBUTENBHBIX YHUCEN IS
peneHus MPaKTUYECKUX 3a1a4 U MPEICTABICHUS JaHHBIX.

ApubdmMerndeckuil KOpeHb HaTypajdbHOW cTemneHu. JlelicTBUs ¢ apupMETHIECKUMU
KOPHSIMU HAaTYpaJIbHOMN CTCIICHHU.

YpaBHEeHUsA H HEPABEHCTBA

TonecTBa U TOXK/IECTBEHHbIE IPEOOPA30BAHMSL.

YpaBHeHHue, KOpeHb YypaBHeHMsA. HepaBeHCTBO, pelieHue HepaBeHCTBA. Merton
MHTEPBAJIOB.

Pemenue nensix U 1poOHO-pALIMOHANBHBIX YPaBHEHUN U HEPABEHCTB.

Pemenne nppanmoHanbHbIX YPABHEHUM U HEPABEHCTB.

Pemenne TpUroHOMETpUYECKUX YPaBHEHHM.



[TpuMmeHeHre ypaBHEHMI U HEPAaBEHCTB K PELICHUI0 MaTEMAaTUYECKHUX 3a7a4 U 3a/1a4
U3 Pa3IUYHbIX 00J1acTEN HAYKH U peaIbHON KU3HU.

Havaja MaTeMaTH4eCKOro aHaJIN3a

[TocnenoBaTenbHOCTH, CIOCOOBI 3a/JaHUs MOCIENOBaTENbHOCTEH. MOHOTOHHBIE
IIOCJIEJOBATEIBHOCTH.

Apudpmernyeckass U TeoMeTpuueckas mnporpeccu. beckoHeuHo yObIBaromas
reomeTpudeckas mnporpeccus. Cymma O€CKOHEYHO YOBIBalOIIEH I'eOMeTpUYEeCKOn
nporpeccun. PopMyiia CII0KHBIX IPOLEHTOB. Vcnonp30BaHne Nporpeccuu i peleHus
peanbHBIX 3a/1a4 IPUKIIATHOTO XapaKTepa.

MHuoxecTBa M JIOTHKA

MHoxecTBo, onepanuu Haj MHOKECTBAMH. Juarpammsl
Olinepa—BenHa. [IpuMeHeHHEe TEOPETHMKO-MHOXECTBEHHOI'O arapara Uil ONUCaHUs
pEaJIbHBIX MIPOLIECCOB U SIBJIEHUH, U PEILIEHUH 3a]a4 U3 IPYTrUX Y4eOHBIX MIPEAMETOB.

Onpenenenue, TeopeMa, CIeICTBUE, J0KA3aTENbCTBO.

Yuciia 1 BBIYUCICHUSA

Harypanbnsie n nensie uncina. [IpuzHakyu qe1MMOCTH LENBIX YUCEL.

YpaBHeHUs U HEPABEHCTBA

[IpeoOpazoBaHue BbIpaKEHUH, COIEPIKAIINX CTEIIEHH C PAllMOHATIBHBIM IT0KA3aTEJIEM.

CucreMbl IMHENHBIX ypaBHEHUN. Pelienne npukiIa HbIX 3a/1a4 ¢ IOMOIIBI CUCTEMBI
JIMHEHHBIX YPaBHCHH.

CucreMbl 1 COBOKYITHOCTH PALIMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

[TpumeHeHre ypaBHEHH, CUCTEM M HEPABEHCTB K PEIICHNUIO MaTEMAaTUYECKUX 3a]a4
W 3a]1a4 U3 pa3IMYHbIX 00JIacTell HAyKU U pealbHOU KU3HU.

DyHKIMU U TPaPuKH

Oynkius. I[IpoMexyTku MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl M MHUHUMYMBI
¢ynkuuu. Haubonplee 1 HauMeHblee 3HaueHNe (PYHKIUU Ha IPOMEXKYTKE.

Hcnonws3zoBanne rpadukoB GYHKIUH AJ pELICHUS YPAaBHEHUM U TMHEUHBIX CUCTEM.

Hcnonp3oBanue rpa¢ukoB GyHKIMH ISl HCCIIeI0OBaHUS ITPOLIECCOB U 3aBUCUMOCTEH,
KOTOpbIE€ BO3HUKAIOT NP PELICHUU 3a/1a4 U3 JIPYIUX y4eOHBIX NMPEAMETOB U PeabHOU
JKU3HU.

Hayana maTtemaTH4ecKoro anajamusa

HenpepsiBHble pyHKIIMN. MeTO MHTEPBAJIOB /ISl PEIICHUS] HEPABEHCTB.

[TpousBonnas pynkuuu. ['eomerprueckuii U pU3NIECKUI CMBICIT MPOU3BOTHOM.

[TpousBonHble 3reMeHTapHBIX (QyHKIMH. DOpMynbl HaX0XAECHHUS MPOU3BOJHOU
CYMMBI, TPOU3BECHHS U YACTHOTO (PYHKIHUH.

[IpumeHeHre NPOM3BOAHONW K HCCIENOBaHUIO (YHKIHUKA Ha MOHOTOHHOCTh H
skcTpeMyMbl. HaxoksieHne HauOonblllero M HauMEHBIIEro 3HauyeHUs (YHKIUM Ha
OTpE3KE.

[IpuMeHeHre MPOU3BOAHOU Ul HAXOXKACHUS HAWIYYILErO PELICHUs B IPUKIAIHBIX
3aj1auax, 1Jis ONpeesIeHUsl CKOPOCTH Mpoliecca, 3a1laHHOro (HOpMyIIoil UiIu rpaduKoM.

[TepBooOpa3Has. Tabnuia nepBooOpa3HbIX.

WuTterpan, ero reoMeTpudeckuii 1 pusnueckuii cMbIci. Berancienue nHTerpana mo
dbopmyne HeroTona—JleitOHmIIA.

MHororpaHHuKH

Brruncnenue 3eMeHTOB MHOTOIPAaHHUKOB: pé€Opa, nuaroHanu, yribl. [lonsartue o6
00BvéMe. OOBEM UpamMuabl, IPU3MBI.

[TonoOubIe Tena B mpocTpancTBe. COOTHOMIEHUS MEXKTY IUIOIIASIMU TOBEPXHOCTEH,
00BEMaMHU ITOTOOHBIX TEI.



Tesa BpameHus

[nmaapudeckast MOBEPXHOCTh, 00pa3yromue MIIHHAPUIECKON MOBEPXHOCTH, OCh
HWIMHJIPUYECKOW moBepXHOCTH. LlunmHap: ocHOBaHMS U OOKOBasi IOBEPXHOCTH,
oOpa3yromias ¥ 0Ch; IIOAAb OOKOBOM U MOJHON OBEPXHOCTH.

Konunyeckasi moBepxHOCTh, 00pa3yoline KOHUIECKOW MOBEPXHOCTH, OCh M BEpIIMHA
KOHUYECKOU noBepxHOcTU. KoHyC: OCHOBaHME M BEPIIMHA, 00pa3yoliasi U OCh; IO
OOKOBOM U TIOJTHOM MTOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIoIne U BEICOTa; OCHOBAHHS
1 OOKOBas MOBEPXHOCTD.

Cdepa u map: ueHTp, paguyc, IuaMeTp; IUIOIIalb MOBEPXHOCTH cepbl. B3anumHoe
pacnosoxeHue cepsl U INIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; MmIomaab chepsl.

N3006paxkenue Ten BpalleHus Ha MI0ckocTU. Pa3BépTka numuHApa U KOHycA.

KomOuHammu ten BpamieHusi 1 MHOTOTPaHHUKOB. MHOTOIPaHHUK, ONUCAHHBIN OKOJIO0
cdepsl; chepa, BnUcaHHAs B MHOTOTPaHHUK, WIH TEJIO0 BPAICHHUS.

[Tonsitue 06 oOBEMe. OcHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 oOBEME
OpsIMOYTOJIBHOTO Tapajienenunena u ciaeActBus u3 He€. OO0bEM UMIMHApA, KOHYCA.
O0BEM mapa u mIomaab chephl.

[Tono6uble Tena B mpocTpancTBe. COOTHOIICHUS MEXY IIOAASIMU TOBEPXHOCTEM,
00BbéMaMu ITOJOOHBIX TEIL.

Ceuenus umnuHApa (MapawieIbHO M NEPHEHIUKYISIPHO OCH), CEUEHHUs KOHyca
(mapanie’abHOE OCHOBAHUIO M MPOXOSIIEE YEPE3 BEPIINHY), CEUCHHUSI 1Iapa.

IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
1HO ITIPEIMETY «MATEMATHUKA»
HA YPOBHE OCHOBHOI'O OBIIETI'O OBPA30BAHUA

OcBoeHue yuebHoro npeamera «MareMaTuka» JTOJKHO 00eCreunBaTh JOCTHKEHUE
Ha YpOBHE CPETHET0 0011ero 00pa3oBaHMs CIEYIOIUX JUYHOCTHBIX, METANPEAMETHBIX U
IpeIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI

JlngHOCTHBIE PE3yabTATHl OCBOCHHS ITPOTrpaMMBI yueOHOTO MpeamMera «MaTeMaTukay
XapaKTePU3YIOTCS:

I'paxnanckoe BocnuTaHue: CcQOPMUPOBAHHOCTBIO TPAKIAHCKONH  TO3UIUU
oOydaromierocsi Kak aKTUBHOTO M OTBETCTBEHHOI'O 4JIEHA POCCHUKCKOro 0O0IecTBa,
MpeACTaBICHUEM O MATEMATHIECKUX OCHOBAaX (DYHKITMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBIIGHUHM, TIPOLIEAYp TPaKIAHCKOTO 0O0IecTBa (BBIOOPHI, OMPOCHl U TMp.), YMEHUEM
B3aUMOJICHICTBOBATh C COLIMAIIbHBIMA MHCTUTYTaMH B COOTBETCTBUM C MX (PYHKIUSIMH U
Ha3HAYCHHEM.

I[aTpuoTnyeckoe BocnUTaHHE: CHOPMUPOBAHHOCTHIO POCCUMCKON TpaskJaHCKOMN
UJCHTUYHOCTH, YBAXEHHUS K INPOLUIOMY M HACTOALIEMY POCCUHMCKONM MAaTEeMaTHKH,
[IEHHOCTHBIM OTHOIIIEHUEM K JOCTHMIKEHHUSIM POCCUHMCKHX MAaTEMaTUKOB M POCCHUUCKOU
MaTeMaTUYE€CKOM IIKOJbI, K HCIOJb30BAHUIO ATHUX JOCTHXKEHUWA B JPYrUX HayKax,
TEXHOJIOTHUSX, c(hepax SIKOHOMUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMSI:

® OCO3HAHMEM JYXOBHBIX IIEHHOCTEW POCCHICKOro Hapoja; c(pOpMUPOBAHHOCTHIO
HPAaBCTBEHHOTO CO3HAHMS, ITUYECKOTO IMIOBEACHUSA, CBA3AHHOIO C IPAKTUYECKUM
MIPUMEHEHUEM JOCTUKEHHUN HAYKH U IESTEIIbHOCTBIO YUEHOIO;



® OCO3HAaHMEM JIMYHOI'O BKJIaJa B IOCTPOCHHUE YCTOMUMBOIO OYyLIErO.

JcTeTHYecKoe BOCIIUTAHUE: D

® CTETHMYECKMM OTHOIICHHMEM K MHpPY, BKJIIOYas OCTETHKY MaTeMaTH4YeCKHX
3aKOHOMEPHOCTEHN, 0OBEKTOB, 3aa4, PEIIEHUH, pacCyKICHUM;

® BOCHPUHUMYHUBOCTBIO K MATEMAaTUYECKUM aCIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

Pusnyeckoe BOCIUTAHUE:

e chOpMUPOBAHHOCTHIO YMEHHS MPUMEHITh MaTeMaTUYECKUE 3HAHMS B MHTEpecax
3I0pOBOrO M 0Oe30macHoro ofpa3a KWU3HH, OTBETCTBEHHOTO OTHOIIECHHS K CBOEMY
3I0pOBbIO  (3I0pOBOE MHTaHUE, COAJTAaHCUPOBAHHBIM pEXUM 3aHATUH U OTHbIXA,
perymisipHas gusndeckasi akKTUBHOCTB);

e (U3MUYECKOTO COBEPIICHCTBOBAHUSA, MPHU 3aHSATUSAX CIOPTHUBHO-03I0POBUTEIHHOM
JESATENBHOCTBIO.

TpynoBoe Bocnutanue:

® TOTOBHOCTBIO K TpPYAYy, OCO3HAHHWEM IIEHHOCTU TPYAOIIOOHSI; HMHTEPECOM K
pa3an4HbIM cdepam IpodhecCuOHAIBHON JEATENbHOCTH, CBA3aHHBIM C MAaTEMAaTUKOM U €€
NPWIOKEHUSIMH, YMEHHEM COBEpIIaThb OCO3HAHHBIM BHIOOp Oynymieil npodeccuu u
pealln30BbIBATH COOCTBEHHBIE KU3HEHHBIC IJIAHBI,

® TOTOBHOCTBIO U  CIIOCOOHOCTHIO K MaTEMaTHYECKOMY OOpa30BaHHIO U
caM000pa30BaHUIO Ha MPOTSHKEHUH BCEH KU3HH;

® TOTOBHOCTbIO K AKTHUBHOMY YYacTHI0 B pEIICHMH MPaKTUYECKHX 3aJay
MaTeMaTHU4eCKOM HaIPaBICHHOCTH.

JK0JIOTHYECKOe BOCIIUTAHHE:

e chHOpPMUPOBAHHOCTBIO  JIKOJIOTMUECKOW  KYJIbTYphl, TOHUMAHUEM  BIUSHUS
COLIMAJIbHO-3KOHOMHUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOJIHON U COLUATBHON Cpebl,
OCO3HAHMEM TJI00AIBHOTO XapaKTepa IKOJIOTHUECKUX TPOoOIIeM;

e OpHEHTaIlMeil Ha MpPUMEHEHHWE MaTeMaTHYeCKUX 3HAHUU I peHIeHHs 3a7ad
B 00JIaCTH OKpY:Karolleil cpefpl, MIaHUPOBAHUS MOCTYNKOB M OLEHKH MX BO3MOXKHBIX
MOCJIECTBUH ISl OKPYKAIOIIEH CPEBI.

IleHHOCTH HAYYHOT0 NO3HAHMA!

e CPOPMHPOBAHHOCTHIO ~ MHMPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKH M OOIIECTBEHHON MPakTUKHU, MOHMMAaHHUEM MaTeMaTH4eCKON
HayKHU Kak cepbl 4eTOBEYECKONW A TeIbHOCTH, STANlOB €€ Pa3BUTUS U 3HAUUMOCTH IS
pa3BUTHS IUBUIN3AIINH;

® OBJIQJICHUEM SI3BIKOM MAaTeMAaTUKHU U MaTeMaTUYeCKOW KYJIbTYpOH KakK CpeacTBOM
MO3HAHUS MUDA;

® TOTOBHOCTBIO OCYHIECTBJISITH HMPOEKTHYIO M HCCIEIOBATENbCKYIO JEATEIbHOCTD
WHAVBUAYATIHHO U B TPYIIIE.

METAINIPEJIMETHBIE PE3YJIbTATDBI

MeramnpenMeTHsle  pe3yabTaTbl  OCBOCHHS MPOTpaMMbl  y4eOHOTO IpeaMera
«MaremaTuka» XapakTepU3yIHOTCS OBJIAJICHUEM YHHBEPCAJIbHBIMH IO3HABATEIbLHBIMH
NEeHCTBUAMHU, YHHUBEpPCAJIbHBIMHU KOMMYHUKATHBHBIMH NEeHCTBUAMU,
YHHBEPCAJIbHBIMHU PeryasiTUBHbIMH 1eHCTBUSMHU.

1) YuuBepcaabHble MO3HABATE/IbHBIE 1€ CTBHSA, 00eceYnBaIOT (popMHUpPOBaHHE
0230BbIX KOTHUTHBHBIX MpoleccoB 00y4darmomuxcsi (OCBOGHHE METOJ0B IO3HAHUS



OKPYXAIOUIEro MUpa; MPUMEHEHUE JIOTUYECKUX, UCCIIEIOBATEILCKUX ONepaluil, yMEHUuN
pabotath ¢ nHpOpManuen).

ba3oBble JlornyecKkue 1eicTBu:

e BBIBIATH M XapaKTEPHU30BaTh CYIIECTBEHHbIE TMPU3HAKK MaTEeMaTHUYECKHX
O00BEKTOB, MOHATHUN, OTHOIICHHM MEXAY MOHITHIMH; (POPMYIHUPOBATH OMpPEIETICHUS
MOHSATUN; YCTAaHABJIMBATh CYIIECTBEHHBIM MPHU3HAK KIacCU(PUKAIIUU, OCHOBAHUS IS
0000111eHUsI U CpaBHEHUS, KPUTEPUU TIPOBOAMMOIO aHAJIN3a;

e BOCIIPUHUMATh, POPMYIHUPOBATH U TPEOOPA3OBBIBATH CY)KJICHUS: YTBEPAUTEIbHBIC
U OTpUIIATENIbHbIC, EUHUYHBIC, YACTHBIC U O0IINE; YCIOBHBIE;

e BBISBISATH MAaTeMaTHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTHUBOPEUMs B
dakTax, TaHHBIX, HAOIIOJACHUSIX U YTBEPKIACHUSX; MPeIaraTh KPUTEPUU sl BBISIBICHUS
3aKOHOMEPHOCTEHN U MPOTHUBOPEUHIL;

e Jl€NIaThb BBIBOABI C HKCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
UHAYKTUBHBIX YMO3AKIIOUEHUH, YMO3AKIIOYSHHI 110 aHAJIOTHH;

e TMPOBOJUTH CAMOCTOSITENIBHO JOKa3aTeNbCTBA MAaTEMaTUYECKUX YTBEP)KICHUN
(mpsiMble ¥ OT TPOTHBHOTO), BBICTpPAMBATh apPryMEHTAIMIO, MPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIBL;

e BBIOUpATH crioco0 perieHus yueOHO# 3amaun (CpaBHUBATH HECKOIBKO BapHAHTOB
pelieHus, BeIOMpaTh Hambosee MOIXOIAIINI ¢ Yy4ETOM CaMOCTOSITENIbHO BBIICIEHHBIX
KPUTEPUEB).

bazoBble uccienoBaTeNbCKUe ICHCTBUS:

e HCIIOJNH30BaTh BOIMPOCHl KaK HCCIENOBATEIbCKANA HWHCTPYMEHT TIIO3HAHMS,
dbopmynupoBaTh BOMPOCH], (GUKCUPYIOIIME MPOTUBOpPEUUE, MPOOJIeMy, YCTaHABIMBATh
HMCKOMOE U JJaHHOE, (JOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e TMPOBOJUTH CAMOCTOSITENILHO CIUTAHMPOBAHHBIM 3KCIEPUMEHT, UCCIEIOBAHUE TIO
YCTAaHOBJIEHUIO OCOOCHHOCTEH MaTeMaTH4YecKoro oOOBEeKTa, SBJICHUA, IpoIlecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXKy 00BEKTaMHU, SIBICHUSMH, POIIECCAMU;

e CaMOCTOSTENHHO (OpMYyTUpPOBaTH OOOOIIEHUS U BBIBOJABI IO pe3yJibTaTaM
NPOBEIEHHOTO HAOJIOCHUS, HCCIIEIOBAHMS, OIICHUBATHh JOCTOBEPHOCTh MOJTYyYEHHBIX
pe3yabTaTOB, BEIBOJOB U 000OIICHHIA;

e TPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE TIpoIlecca, a TaKKe BBIJBUTATH
MPEANOI0KEHHUS O €T0 PA3BUTUHU B HOBBIX YCIOBUSIX.

Pabora ¢ undopmanueii:

e BBISBIATH Ae(UIUTHI HHPOPMALIUK, TAHHBIX, HEOOXOIUMBIX JIJI1 OTBETA HA BOIIPOC
U JJIsl pelIeHus 3a/1a4u;

e BBIOMpaTh MHPOPMALUIO U3 HMCTOYHUKOB PA3IUYHBIX THUIIOB, AHAIM3UPOBATH,
CHUCTEMAaTU3UPOBaTh U HWHTEPHPETUPOBATH MH(POPMAIMIO PA3TUYHBIX BHUJIOB U (HOpMm
MpeACTaBICHUS;

e CTPYKTYpUpPOBaTh WH(MOPMAIMIO, MPEACTABIATH €€ B pa3IU4HBIX (Qopmax,
WJLTIOCTPUPOBATH TPpaUUECKH;

e OIICHUBATh HAJEKHOCTh MH(OPMAIUU MO CAMOCTOSTEIHHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) YHuBepcajabHbIE KOMMYHUKATHBHbIE neicTBUA, 00eCcIeYnBaT
c(h)OpMHUPOBAHHOCTDH COLMATBbHBIX HABBIKOB 00YUYalOIIUXCS.
Oo1enme:

e BOCIpPUHUMATh U (OPMYIUPOBATH CYXKACHUS B COOTBETCTBUU C YCJIOBHUAMHU U
HEeNsIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX U



IIMCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO XOAY PELICHMs 3aJadyd, KOMMEHTHUPOBAaTh
IIOJIYYEHHBIN pe3yJIbTarT;

e B XOJ€ OOCYXIEHMs 3aJlaBaTh BOINPOCHl MO CYIIECTBY OOCYKIAE€MO TEMBI,
npo0OyieMbl, pelaeMoil 3a7aud, BBICKA3bIBaTh WJIEH, HalleJICHHbIC HAa TMOWCK PEIICHHS;
CONOCTABJISITh CBOM CYXIEHUA C CYXKICHHSIMU JPYIMX YYAaCTHUKOB JHAiora,
0oOHapyKuBaTh Pa3IMYUE€ U CXOACTBO NMO3ULMH; B KOPPEKTHOU (opme (HOpMyIMpOBaThH
pa3Horjacus, CBOM BO3PAKECHHUS;

e TMPEICTABIATh pPE3yJbTAThl PEIICHHUS 3a0a4yd, SKCIEPUMEHTa, HUCCIEAOBaHUs,
IPOEKTAa; CAMOCTOSATEIBHO BEIOMPATh (pOpMAT BBICTYIUIEHHUS C YUETOM 3a]a4 [IPE3CHTAIL[UN
¥ 0OCOOEHHOCTEHN ayJTUTOPHUU.

CoTpyIHHYeCTBO:

e TIOHUMATh U UCIIOJIH30BATH IPEUMYIIIECTBA KOMAHIHON U MHIMBUIyaIbHON PaOOTHI
IIPU peLIEHUH y4eOHBIX 3a7a4; IPUHUMATB LI€JIb COBMECTHOM AESITENbHOCTH, IUNTAHUPOBATh
OpraHMu3alMi0 COBMECTHOM palOTHI, paclpenensTb BHABI pPabOT, JAOroBapuBaThCA,
o0cyX1aTh TIpoLIecC U pe3yabTaT paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JIIOJICH;

e yYacTBOBAaThb B TPYNNOBbIX (opmax paboTel (0OCYyXkAE€HHS, OOMEH MHEHH,
«MO3TOBBIC IITYPMbD» U UHBIC); BBHITIOIHATH CBOIO YacTh PaOOTHI M KOOPIUHUPOBATH CBOU
NEHCTBUS C IPYTMMHU YJICHaMU KOMaHJbI; OIEHUBATh Ka4yeCTBO CBOETO BKJaJla B OOIIUI
MOPOIYKT MO KPUTEPUIM, CHOPMYITUPOBAHHBIM YUYACTHUKAMU B3aUMOICHCTBHUS.

3) YHuBepcaibHble peryJsiTHBHbIE IelcTBHS, o0ecneunBaOT (popMupoBaHme
CMBICJIOBBIX YCTAHOBOK U KM3HEHHBIX HABBIKOB JIUYHOCTH.

Camoopranusanus:

COCTaBJIATH IJIaH, AJITOPUTM PELLIEHUS 3a/1aui, BEIOMpaTh CIOCO0 pelieHus ¢ y4EToM
UMEIOIUXCSI  PECYypcOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaTh U
KOPPEKTUPOBATh BAPUAHTHI PEUICHUH ¢ YIETOM HOBOW MH(MOPMAIIHH.

CaMOKOHTPOJIb:

e BIJIAJIETh HAaBBIKAMM IO3HABATENbHON pediIeKCHH KaK OCO3HAHMS COBEPIIAEMBIX
NEHUCTBUN W MBICIHUTENBHBIX TMPOIECCOB, HMX PE3YJIbTAaTOB; BIAJETh CcrocobaMu
CaMOIPOBEPKH, CAMOKOHTpPOJI IIpollecca M pe3ysibTaTa pPEIICHHUs MAaTeMaTUYeCKON
3a/1a4u;

e TPEIBHUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTHb MPHU PEIICHUH 3a/auu,
BHOCUTh KOPPEKTHBBI B JESATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX,
HAWJCHHBIX OIIMOOK, BBISBICHHBIX TPYIHOCTEH;

e OIEHUBATh COOTBETCTBHE pe3yjbTaTa LIEU W YCIOBUSAM, OOBACHATH MPUUYMHBI
JOCTHKEHUST UM HEJOCTUKEHUS PE3YNIbTATOB JIEATEIHbHOCTH, HAXOIUTh OMIHUOKY, JaBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIbTATHI

OcBoenne yueOHOro Kypca «Anrebpa M Hadajga MaTEMaTHYECKOTO aHAIM3a» Ha
YpOBHE CpeIHEero 00IIero 00pa3oBaHus J0KHO 00eCeYBaTh JOCTHKEHUE CIICTYIOIINX
MPEeIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

Yucjaa 1 BLIYUCTIEHHUA

OnepupoBaTh MOHIATUSAMHU: PAIMOHATBLHOE U JEHCTBUTEIHHOE YUCIIO, OOBIKHOBEHHAS
U JIeCATUYHAs JPOOb, TPOIICHTHI.

BeImonHATe apupMETHYECKUE Orepanuu C PaldOHAIBHBIMU U JIEUCTBUTEIHLHBIMU
YHCIaMHU.



BbInonssaTh npuOaMKEHHBIE BBIUMCIIECHUS, UCTIOIb3Ys MpaBUila OKPYIJIEHUs, 1eJ1aTh
IIPUKHJIKY U OLIEHKY PE€3yJIbTaTa BHIYMCIICHUH.

OnepupoBaTh MOHATUSMU: CTENEHb C LENbIM IOKa3aTeleM; CTaHAapTHas (opma
3allUCH  JCUCTBUTEJIBHOTO YHCJIA, KOPEHb HATypaJbHOW CTENEHHW; MWCIIOIb30BaTh
HOIXOASIYI0 (POPMY 3alUCU AEHCTBUTENBHBIX YMCEN JJIS PELICHHs] IPAKTUUYECKUX 3a7a4
Y IIPEACTABJICHUS JaHHBIX.

OnepupoBaTh NOHATHSAMHM: CHHYC, KOCHUHYC W TaHIE€HC IIPOU3BOJIBHOIO YIJa;
UCMOJIb30BaTh 3allUCh IPOU3BOJBHOIO yIJia 4Yepe3 OOpaTHblE TPUTOHOMETPHYECKUE
GyHKIUY.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh  MOHATUSAMHU:  TOXKAECTBO, YpaBHEHHME, HEPABEHCTBO;  LIEJIOE,
palMOHAIIBHOE, HPPALMOHAIBHOE YPABHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BbimonHaTe  npeoOpa3oBaHus TPUTOHOMETPUYECKHUX BBIPAXKEHUH U pellaTh
TPUTOHOMETPUYECKUE YPABHEHUS.

BrinonHsATe npeoOpa3zoBaHus 1EbIX, pAIMOHAIBHBIX U UPPALMOHAIBHBIX BRIPAXKEHUI
U pelaTh OCHOBHBIE THUIIBI LEJbIX, PALIMOHAIBHBIX W UPPALHOHAJIBHBIX YPABHEHUN M
HEPABEHCTB.

[TpuMeHATh ypaBHEHUS U HEPABEHCTBA JJISl PEILICHUSI MaTEMaTUYECKUX 3aa4 U 3a]a4
U3 pa3IUYHbIX 00J1acTel HAYKU U peabHON KU3HU.

MojenupoBath peanbHble CUTYallMM Ha S3bIKE alreOpbl, COCTABIATH BBIPAXKECHMS,
YPaBHEHMsI, HEPABEHCTBA M0 YCIOBHUIO 3aJa4yM, MCCIIEN0BAaTh IOCTPOCHHBIE MOJEIHU C
MCIIOJIb30BAHHUEM arllapaTa ajareOpsl.

DyHKIMU U TPaPuKH

OnepupoBaTh MNOHATHSAMM: (QYHKIMS, CHOCOOBI 3ajaHus (YHKIUHM, O00JIACTh
OIpesieJIeHUs 1 MHOXKECTBO 3HaueHUM (QyHKUMU, rpaduk (yHKIHUU, B3aUMHO OOpaTHbBIE
byHKIMY.

OnepupoBaTh MOHATHAMM: YETHOCTb M HEYETHOCTh (YHKIMM, HYIH (QYHKIHH,
IIPOMEKYTKH 3HAKOIIOCTOSHCTBA.

Hcnonb3oBath rpaguku GyHKUUN U1 pELICHUs] YpaBHEHUH.

Crpoutb ¥ uyMTaTh TpaduKU JHUHEHHONW (QYHKIMH, KBaJpaTHUYHON (yHKLINH,
CTETIEHHOM (DYHKIIU C LIEJIBIM ITOKa3aTeJIeM.

Hcrnonbs3o0Bath rpaduku GyHKIMHN TS KCCIEA0BAHUS TIPOILIECCOB M 3aBUCUMOCTEH TIPH
pelieHnH 3aj1ad W3 IPYyruxX Yy4eOHBIX TPEIMETOB M pPEalbHOM JKHU3HM; BbIPAXKaTb
bopmynamu 3aBUCUMOCTH MEX1Y BEJIMYMHAMHU.

Hayana matemaTu4eckoro anajamsa

OnepupoBaThb HNOHATUSAMM: MIOCJIEI0BATEIBHOCTb, apudmeTrueckas "
reoOMeTpHUYECKasl MPOTPECCHH.

OnepupoBaTh NOHATUSAMHU: OECKOHEYHO YyOBIBaroOIlas reoMeTpuyecKkas Mporpeccus,
cymMMa OECKOHEUYHO YOBIBAIOIICH reOMeTPUISCKON ITPOTPECCHUH.

3a/aBath MOCIEOBATENBHOCTH PA3IMYHBIMU CTIOCOOAMHU.

Hcnons30BaTh CBOMCTBA IIOCJIENOBATEIBHOCTEM W NPOTPECCUM I PELICHUs
peanbHBIX 3a/1a4 PUKIIAHOTO XapaKTepa.

MHoxkecTBa U JIOTHKA

OnepupoBaTh NOHATUSMU: MHOKECTBO, OIEPALIUU HAJlT MHOKECTBAMM.

Hcnons30BaTh TEOPETUKO-MHOKECTBEHHBIM amnmapar Uil OINHUCAHMS peabHBIX
IPOIIECCOB U SIBIICHUH, TP PEIICHUH 3a/1a4 U3 IPYTHX y4EOHBIX MPEIMETOB.

OnepupoBaTh NOHATUAMMU: ONPEIEICHUE, TEOPEMA, CIEACTBUE, 10Ka3aTEIbCTBO.



Yuciia 1 BHIYUCICHUSA

OnepupoBaTh MNOHATHUSAMM: HATypajbHOE, LEJIOE YUCIO; HCIOJb30BaTh IMPU3HAKU
JEITUMOCTH LEJIbIX YMCEJN, PAa3JIOKEHHWE YMCIIA HA INPOCTbIE MHOXKUTEIM Uil PELICHUS
3a1a4.

OnepupoBaTh NOHATHEM: CTEIIEHb C PALIMOHAJIBHBIM ITI0KA3aTEIIEM.

OnepupoBaTh MOHATUSAMHU: JIOTapu(M UHCIA, JECATHUYHBIE W HATYypaJbHBIE
Jorapu@Mmel.

YpaBHEeHUsSI M HEPABEHCTBA

[IpumeHsTH CBOICTBA CTENEHW Id NpeoOpa3oBaHUs BBIPAKEHHI; ONEPUPOBATH
MOHATUSAMM: II0KA3aTEIbHOE YPaBHEHHE W HEPABEHCTBO; pEIIATh OCHOBHBIC THIIBI
IIOKAa3aTeJIbHbIX YPABHEHNUI U HEPABEHCTB.

BeimonsaTe npeoOpa3oBaHus BBIPAKEHUH, cofepKalux JIorapu@msl; onepupoBaTh
HOHATUAMU: JIOTapu(PMUUECKOE YpaBHEHHE M HEPABEHCTBO; peIlaTb OCHOBHBIE THIIBI
Jorapu(pMUYECKUX YpaBHEHUH U HEPABEHCTB.

HaxoauTs pemenus npocTeimux TPUrOHOMETPUYECKUMX HEPaBEHCTB.

OnepupoBaTh MNOHATHUSAMH: CUCTEMa JIMHEHMHBIX YpPaBHEHUMM M €€ pelICHUE;
WCIIOJIB30BAaTh CUCTEMY JINHEWHBIX YPAaBHEHUH JUIsl PEILICHUS] IPAKTUYECKHUX 3a/1a4.

HaxomuTe pemieHuss MNpOCTEWINMX CHCTEM M COBOKYIIHOCTEM palMOHAJIBHBIX
YPaBHEHMI U HEPaBEHCTB.

MonennpoBaTh peajgbHble CUTYallUH Ha SA3bIKE aiureOphl, COCTaBIATH BBIPAKEHMUS,
YPaBHEHMsI, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHMIO 3aJa4M, HUCCJIEN0BATh IOCTPOCHHBIE
MOJIEJIN C MCIIOJIb30BaHUEM arrapara ajareopsl.

DOyHKIMU U TPaPUuKH

OnepupoBaTh MOHATHSAMU: MEpUOAUYECKas (QYHKIMS, TPOMEXKYTKH MOHOTOHHOCTH
(GYHKINHU, TOUKH SKCTpeMyMa (QYHKIINH, HAUOOJIbIIee U HaUMEHbIIIee 3HaYeHUS (DyHKIUH
Ha MPOMEXYTKE; UCIOJIB30BaTh UX JJIs MCCIe10BaHMs (PYHKLNH, 3alaHHOM IpaduKoM.

OnepupoBaTh MNOHATHSAMH: TpadUKH [OKa3aTeNbHOH, JorapupMUYECKOl U
TPUTOHOMETPUYECKUX (YHKIMM; H300pakaTh UX HAa KOOPAMHATHOM IUIOCKOCTH H
UCIIOJIB30BAaTh JUIS PEIICHUS YPAaBHEHUN U HEPABEHCTB.

N300paxkaTh Ha KOOPAMHATHOM TIJIOCKOCTH TpaUKu JMHEHHBIX ypaBHEHUH U
HCITIOJIb30BATh UX JUISl PELICHUSI CUCTEMBI JINHEMHBIX YPaBHEHUM.

Hcnonb3oBath rpaduku GyHKIUHN I KCCIEIOBAHMS TIPOIECCOB U 3aBUCUMOCTEHN U3
JPYTuX y4eOHBIX TUCIUILINH.

Hayana maTtemaTH4ecKoro anajamusa

OnepupoBaTh TOHATUSIMHU: HENpepbIBHAas (YHKUMSA; MPOU3BOAHAS (PYHKUIUY;
UCIIOJIb30BAaTh FTEOMETPUUECCKUI 1 (PU3NYECKUI CMBICT MPOU3BOIHOMN IS PEIICHUS 3a/1a4.

HaxoauTe npou3BoAHbIE JIEMEHTAPHBIX (DYHKIINMA, BEIYUCIISTH IPOU3BOAHBIE CYMMBI,
MPOU3BEACHUSI, YACTHOTO (PYHKIIMIA.

Hcnonp3oBaTh MPOU3BOAHYIO JUIsl MCCIIENOBaHMA (YHKIMM Ha MOHOTOHHOCTb U
HKCTPEMYMBI, IPUMEHSATH PE3yIbTaThl HCCIEI0BAHUS K IIOCTPOCHUIO IPa(hUKOB.

Hcnonbs30BaTh NPOU3BOIHYIO 111 HAXO0XKACHUS HAMITYUIIETO PEUICHUS B IPUKIIAIHBIX,
B TOM 4MCJIE COUUAIBHO-)KOHOMUYECKUX, 3a1a4ax.

OnepupoBaTh NOHATUAMHU: IEPBOOOPA3HASI U UHTETPAJT; TOHUMATh TEOMETPUIECKHIIA U
bu3nueckuii CMbICI HHTErpasa.

Haxomute nepBooOpa3Hble 3JeMEHTapHbIX (QYHKIMI; BBIUUCISATH MHTErpajl [0
dbopmyne HeroTona—JIeiOnuna.

Pemats mnpuxnaaHsle 3agayd, B TOM 4YHMCJIE COLMAIbHO-DKOHOMHYECKOTO H
¢bu3nueckoro xapakrepa, CpeICTBaMU MaTEMAaTUYECKOTO aHAN3A.



I'eomeTpus

Boruucnsate 00b€MBI M IUIOHIAAM TMOBEPXHOCTEH MHOTOIPAaHHUKOB (IIpU3Ma,
nupamMujia) ¢ OpuMeHEeHHeM (OPMYIT; BBIYUCIATH COOTHOIICHHS MEXY IUIOIIAAsIMU
MOBEPXHOCTEH, 00bEMaMHU MOTOOHBIX MHOTOTPAaHHUKOB.

W3Bnekatb, mpeoOpa3oBbIBaTh W HMHTEPOPETUPOBATH  WMHGOpPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (UTypax, MPEJACTABICHHYIO Ha uepTexax u
pHUCYHKaX.

[TpumensTs reomeTpuueckue (axKThl ISl pEUICHUS CTEPEOMETPUUYECKHUX 3ajad,
IPEIOIAraloluX HECKOJIBKO IIaroB PEIICHMs, €CJIM YCJIOBHUS NPUMEHEHMs 3aJaHbl B
SABHOU (hopMme.

OnepupoBaTh  NOHATUSMH:  IWJIMHIAPUYECKAas  IOBEPXHOCTh,  OOpa3yroliue
MWIMHJIPUYECKOW MMOBEPXHOCTH; IMJIMHIP, KOHHYECKas MOBEPXHOCThb, 0Opasyrolue
KOHUYECKOU MOBEPXHOCTH, KOHYC; c(hepruuecKasi HOBEPXHOCTb.

Pacnio3naBath Tena BpaieHus (HUIMHAP, KOHYC, chepa u map).

OOBSICHATH CIOCOOBI TOTYYEHUS TEJ BpaIlCHUS.

KnaccudunupoBaTs B3auMHOE pacioiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MNOHATHUSAMM: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTa, BbICOTA
CErMEHTa; AapOBOM CJIOW, OCHOBAHUE MIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS; IAPOBOM
CEKTOp.

Boruuciaste 00bEMBI U TIJIOIMIAIA TIOBEPXHOCTEN TEJ BPAILICHUSI, TEOMETPUUYECKHUX Tl
¢ mpuMeHeHueM popmy.

OnepupoBaTh NOHATHIMU: MHOTOTPAaHHUK, BIUCAHHBINA B cPepy U ONMHCAHHBIN OKOJIO
cdepsl; chepa, BnucaHHAsi B MHOTOTPAaHHUK WJIU TEJIO BPAILEHUSI.

BBIYUCISATS COOTHOMICHUST MEXK Y TUIOMIAIIMU TOBEPXHOCTEN U 00BEMaMU TOT00HBIX
TeNl.

N300paxaTs n3ydaembie QUTYPHl OT PYKH M C MPUMEHEHUEM IMPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB.

BhInoNHATE (BRIHOCHBIE) MIJIOCKHE YEPTEIKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYD:
BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TeJl BpaIllCHHS.

W3Bnekatb,  MHTEpPIpPETHPOBATH W NpeoOpa3oBbiBaTh  MHGOpPMALMIO O
MPOCTPAHCTBEHHBIX TEOMETPUUYECKHX (UTypax, TMPEJACTABICHHYID Ha YepTekax u
PUCYHKaX.

Pematy 3agaun Ha J10Ka3aTEIbCTBO MAaTEMATHMUYECKUX OTHONICHUN W HAXOXKIEHUE
TEOMETPUUECKUX BETUYUH O 00pasiam Uil alropuTMaM, MPUMEHSSI U3BECTHBIE METO/IbI
P PELICHUH CTAHIAPTHBIX MAaTEMAaTUYECKHUX 3a/1au.

[IpumensTH MIPOCTEUIIINE IIpOrpaMMHBIE cpelcTea U 3JIEKTPOHHO-
KOMMYHUKAITMOHHBIE CUCTEMBI MIPU PEUICHUN CTEPEOMETPUIECCKUX 3a]1ay.

[IpuBoauTH, TIpUMEPHI MAaTEMATHYECKHUX 3aKOHOMEPHOCTEW B MPHUPOJE U KU3HH,
pacro3HaBaTh IPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHATH MOTyYEHHbIE 3HAaHUSI HAa IPAKTUKE: AHAIM3UPOBATh pealIbHbIE CUTYAIUU U
MPUMEHATh M3YYCHHBIC TOHATHS B TIPOIIECCE TOMCKA PEIICHUS MaTeMaTHU4eCKu
chOpMyTHpPOBAaHHOW TMPOOJIEMBbI, MOACIUPOBATh peajbHbIC CUTYaIlMM HA S3BIKE
FE€OMETPUH, HMCCIIE0BaTh MOCTPOCHHBIE MOJEIM C HCIIOJIB30BAHUEM T'€OMETPHUYECKHX
NOHATHM W TeopeM, ammapara ajireOpbl; peniarb MPaKTUYECKUE 3a/1ayH, CBSI3aHHBIE C
HaXO0XXJICHUEM T'€OMETPHUUYECKUX BEIUYHH.
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