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HOACHUTEJIbBHAA 3AIINCKA

VYuebublii kKypc «MaTtemaTtuka» sSBISETCS OOHUM M3 Haubojee 3HaYMMBIX B MPOTpaMMe
cpenHero o6mero oOpa3oBaHMs, IIOCKOJbKY, C OJHOM CTOpPOHBI, OH oOOecrneyuBaeT
WHCTPYMEHTAIBHYIO 0a3y s HM3y4eHUS BCEX ECTECTBEHHO-HAYYHBIX KYpPCOB, a C JpPYrou
CTOPOHBI, (HOPMHUpPYET JIOTHYECKOE M aOCTPaKTHOE MBIIICHHE OOYyYaloUIMXcsi Ha YpPOBHE,
HEO0XOAMMOM TSI OCBOSHHSI HH(OPMATHUKH, OOIIECTBO3SHAHMUS, HCTOPUH, CIIOBECHOCTH U IPYTHX
IMCUMIUIMH. B pamMkax naHHOTO y4eOHOTO Kypca OOydarouecs OBJa/IeBAlOT YHHUBEPCAIbHBIM
S3BIKOM COBPEMEHHOH HayKW, KOTOpas (OpPMYIUPYEeT CBOHM JOCTIDKEHHS B MaTeMaTHYECKOM
dbopme. YueOHBIM Kypc BKIIOYAET B ce0i «AnreOpy W Hadaja MaTEMaTHYECKOTO aHaIu3ay,
«I"'eomerputo» u «TeopHro BEpOSITHOCTH U CTATUCTUKY»

VY4eOHblil Kypc anreOpbl M Hadajdl MaTeMAaTUYECKOTO aHalu3a 3aKJIaJblBa€T OCHOBY JUIS
YCIICIITHOTO OBJIA/ICHUS 3aKOHAMH (PU3UKH, XUMUH, OHOJIOTHH, TOHUMAaHUsI OCHOBHBIX TCHICHITHI
pa3BUTHS SKOHOMHUKH M OOIIECTBEHHOH KHM3HH, TTO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX
MUQPPOBBIX M KOMITBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOJB30BaTh WX JUIS JAlIbHEHIIEro
0o0pa3oBaHUs U B MOBCEIHEBHOMN )XM3HU. B TO e Bpems oBJaieHrue aOCTPaKTHBIMU U JIOTHYECKU
CTPOTUMH KOHCTPYKIMSIMHU alNTreOpbl 1 MaTeMaTHYeCKOTO aHajH3a pa3BUBAeT yMEHHE HAXOJIUTh
3aKOHOMEPHOCTH, 000CHOBBIBAaTh HCTUHHOCTB, I0Ka3bIBAaTh YTBEPKJICHHSI C IOMOIIbIO MHIYKIIUU
M pacCyXJaTh NECTyKTUBHO, MCIOJIL30BaTh 0000IIEHNE W KOHKPETHU3AIMI0, abCTparupoBaHue 1
aHaJIOTHI0, POPMUPYET KPEATUBHOE U KPUTUUYECKOE MBIIIICHHUE.

B xone m3yuenus yyeOHOro kypca «Anrebpa M Hayajga MaTeMaTHYECKOIO AaHaIM3a»
oOyyaromuecsi IMOJIy4alOT HOBBIM ONBIT peIIeHHs MNPUKIAJHBIX 3aJad, CaMOCTOSITEIbHOIO
IIOCTPOEHHsSI MaTEeMAaTUYECKUX MOJEIEeH peajbHbIX CHUTYyalUH, MHTEPIpPETAlUd IOJydeHHbIX
peLleHH, 3HAKOMATCS C IPUMEpaMu MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B NPHUPOJIE, HAYKE U
HCKYCCTBE, C BBIIAIOIIUMUCS MATEMaTUYECKUMU OTKPBITUSIMH U MX aBTOPAaMHU.

VYuebHblil Kypc o00nagaeT 3HAYUTENbHBIM BOCIMTATENBHBIM IOTEHLHMAIOM, KOTOPBIH
peanu3yercsi Kak depe3 y4deOHbIH MaTepuall, CIoCOOCTBYHOIIMN (POPMUPOBAHUIO HAYYHOI'O
MHUpPOBO33pEHHUs, TaKk U dYepe3 coenuduky y4deOHOM  jgesTeNbHOCTH, TpeOyromein
IPOJOJDKUTEIbHON — KOHLEHTpAllMd BHHMMAHHS, CaMOCTOSATENBHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 32 MOJTY4YEHHBIN pe3ysbTaT.

B ocHoBe meronuku oOyueHHs anreOpe M HayalaM MaTeMaTH4eCKOIrO aHallu3a JISKUT
JeATeIbHOCTHBIM MPUHLUI 00yYEeHUsL.

B ctpykType yueGHOro Kypca «Anredpa v Hadyajga MaTeMaTUYeCKOTO aHAJIN3a» BbIJECICHbI
CIIEAYIOIINE COJEPIKATEIbHO-METOMUECKUe JUHUU: «YHucna u BeIYMCICHUS», «DYHKIUU U
rpaduku», «YpaBHEHUS U HEpaBeHCTBa», «Havana maremaTnueckoro aHanusa», «MHOXecTBa U
Joruka». Bce ocHOBHBIE cofiepKaTeNbHO-METOIMYECKUE TMHUH U3YyIat0TCsl Ha IPOTSDKEHUH ABYX
7eT o0y4eHus: Ha YpOBHE CpeIHero oouiero oopa3oBaHus, €CTECTBEHHO JOMOIHSIS APYT Apyra u
MOCTENIEHHO HACHIINAsACh HOBBIMM TeMaMHM M pazaenaMu. [laHHBIM ydeOHbIM Kypc sBiseTcs
MHTETPATUBHBIM, MOCKOJbKY OOBEeIUHSET B cebe coJepKaHWe HECKOJBKMX MaTeMaTHYeCKHX
JTMCUUIUIMH, TAKUX Kak anredpa, TPUrOHOMETPHsI, MaTeMaTHUYECKUI aHaJIu3, TEOPHsI MHOYXKECTB,
MaTeMaTuyeckas Jioruka u apyrue. Ilo mepe Toro kak oOydaromiuecs OBIIaJeBalOT BCE Oosee
IIMPOKMM  MaTeMaTU4YeCKHMM ammapatoM, Yy HHX IOcJenoBaTreilbHO (opMupyercs U
COBEpILEHCTBYETCS YMEHUE CTPOUTh MAaTEMATUYECKYIO0 MOJIEb pPEalIbHOW CUTYallMH, IPUMEHSTh
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3HAHMS, [OJYYEHHbIE IIPM H3yYEHUM Y4eOHOro Kypca, Uil PEUIEHHs CaMOCTOSTENIBHO
chOopMyITUPOBAHHON MaTEeMAaTHUYECKON 3a/1a4H, a 3aTeM HWHTEPIPETUPOBATH CBOM OTBET.
ConepxaTenbHO-MeTOAMYEeCKast TUHUS «HHUCa 1 BBIYUCIICHUSD 3aBepiIaeT (OPMUPOBAHUE
HABBIKOB HCIIOJIb30BaHMS ICHCTBUTEIBHBIX YUCEI, KOTOPOE OBLJIO Ha4aTo Ha yPOBHE OCHOBHOTO
obmiero oopaszoBanus. Ha ypoBHe cpenHero obmiero oopazoBanusi 0co00¢ BHUMAHUE YIIEISICTCS
(OpMUPOBAHHIO HABBIKOB PAIlOHAIBHBIX BBIYMCIICHUH, BKIIOYAIONINX B ce0sl MCIOJIh30BAHUE
pa3nuyHBIX (OPM 3alMCH YHUCIA, yYMEHHE JelaTh NPUKUAKY, BBIIOIHATH NPHOIMKEHHbIE
BBIUMCIICHUS], OLIEHUBATh YMCIIOBBIC BBIPAKECHHUS, pPadOTaTh C MAaTEMAaTUYECKUMHU KOHCTAHTaMH.
3HaKoMble 00y4YaIOUIMMCSl MHOKECTBA HATYPaJIbHBIX, LENbIX, PALIMOHAIBHBIX U JEMCTBUTEIbHBIX
qycesl JOMNOJIHAIOTCS MHOKECTBOM KOMIUIEKCHBIX 4YHCENl. B KaXaoM U3 3THX MHOXECTB
paccMaTpuBalOTCA CBOMCTBEHHbIE €My creluuUecKue 3a1adl U ONepaluu: JeJIeHHUEe Haleo,
OTIEpUPOBAHUE OCTaTKaMH Ha MHOKECTBE LIEJIbIX YMCEJ, 0COOble CBOMCTBA PAallMOHAIBHBIX U
HppalMOHAJIbHBIX YHCEN, apu(pMEeTHUYECKUE OTepaliy, a TAK)Ke U3BJICUEHHE KOPHS HaTypaJbHON
CTETNIeHH Ha MHOXXECTBE KOMIUIEKCHBIX 4Hcell. brmaromapsi mocieaoBaTelbHOMY DPACHIMPEHUIO
Kpyra HMCIOJIb3yeMbIX YHCEN M 3HAKOMCTBY C BO3MOXHOCTAMHU UX NPUMEHEHHUS I PELIeHUs
pa3IMyYHbIX 3a]1a4 (popMUpyeTcs MpeaAcTaBiIeHUe O €AMHCTBE MaTEMaTUKU KaK HAYKU U €€ poJiu B
MIOCTPOSHUH MOJIETIEH pearbHOr0 MUPA, IIMPOKO UCIIOJIB3YIOTCS 0000I1IeHNE M KOHKPETU3ALIUSL.
JIuaus «YpaBHEHHS U HEPABEHCTBA» pealM3yeTcs Ha MPOTSHKEHUM BCEro oOydeHus Ha
YPOBHE CpeIHEero oomero oOpa3oBaHMsA, IOCKOJBKY B KaxkaoM pasnene IIporpammel
IIPEJyCMOTPEHO PELIEHHE COOTBETCTBYIOUIMX 3a/1ad. B pesynbrare oOywaromuecs: OBJIaJAEBAIOT
Pa3sIMYHBIMU  METOJAaMH pEIIEHUS PALMOHAIBHBIX, HWPPALUOHAIBHBIX, IOKa3aTENIbHBIX,
norapu(MUYECKUX U TPUTOHOMETPUUYECKUX YPABHEHUH, HEPABEHCTB U CHCTEM, a TAaKXke 3ajad,
cozepkamux napaMmerpsl. llogydeHHbIE yMEHUS IIMPOKO HCIOJIB3YIOTCA IMPH HMCCICIOBAHUU
(GyHKLUH C TOMOILBIO IPOU3BOAHON, ITPU PELICHUN MPUKIIAAHBIX 33/]a4d U 337a4 Ha HaX0XAEeHUE
HauOOJIBIIMX U HAUMEHBIIUX 3HaueHUH (yHKuuu. JlaHHas coaeprkaTeslbHas JMHUS BKIIIOYAET B
ce0s Takke (HopMHpPOBAHME YMEHUI BBINOJNHATH pacué€rTbl Mo (opMyiaMm, mpeoOpa3oBaHUs
palMOHAIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKCHHUM, a TAK)K€ BBIPAKCHHUH,
coJepXkalux cTeneHu M Jorapu¢mel. braromapss usydeHuro anreOpandeckoro Marepuana
IPOUCXOUT JajlbHEWIIee pa3BUTHE AJITOPUTMUYECKOIO H  AOCTPAKTHOTO  MBIIIJICHUS
oOyyaromuxcs, GOPMHUPYIOTCS HAaBBIKU JIEIYKTUBHBIX PACCYXJIEHHUH, pabOThl C CUMBOJbHBIMHU
(dbopmamu, peICTaBICHUS 3aKOHOMEPHOCTEN U 3aBHCHUMOCTEH B BUJIE€ PABEHCTB M HEPABEHCTB.
AnreOpa npepnaraet 3pQeKTUBHbIE UHCTPYMEHTHI JJIsl PELICHUs IPAKTUYECKUX U €CTECTBEHHO-
Hay4yHBIX 3aJa4, HarJAHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH KAaK SI3bIKA HAYKU.
ConepxaTtenbHo-MeToAMueCcKast JTUHUS «DYHKIUMU U rpa@uKu» TECHO NeperuieTaeTcs ¢
JIPYTUMH JUHUAMH y4€OHOTO Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 331a€T MOCIEI0BaTEIbHOCTD
u3yueHus Mmarepuana. V3yuyeHue CTEeNEeHHOW, TMoOKa3aTelabHOHM, Jorapudmuyeckoil u
TPUTOHOMETPHUECKUX (DYHKIIMHA, UX CBOMCTB U Ipa(MKOB, HCHOIb30BaHNE QYHKLIUH IS peLICHHS
3aJa4y U3 APYrux y4eOHbIX IPEIMETOB U peaibHOM JKU3HU TECHO CBA3aHO KaK ¢ MaTEMAaTHUYECKUM
aHAJIM30M, TaK U C pellIeHNeM ypaBHEeHUI U HepaBeHCTB. [Ipy 3ToM 00JIbIIOe BHUMAHHE YIENISETCS
(opMUPOBAHUIO YMEHHS BBIpakaTh (POpMyIaMy 3aBUCUMOCTH MEXTY Pa3IMYHBIMU BETMUYNHAMH,
UCCIIeIOBaTh IMOJydeHHble (DYHKIMH, CTPOUTh MX rpaduku. MaTepuan 3Toil conxepkaTeabHON
JIMHUY HALIEJIEH Ha Pa3BUTHE YMEHUN U HABBIKOB, IO3BOJIAIOIINX BBIPAKaTh 3aBUCUMOCTH MEXY
BEJIMYMHAMU B pa3IMyHON (opMme: aHaIMTUYECKOH, rpaduyeckoit u cioBecHoil. Ero usydyenue



CIOCOOCTBYET PA3BUTHIO AJITOPUTMHYECKOTO MBILIUICHUS, CIIOCOOHOCTH K OOOOIIEHHIO U
KOHKPETU3AIUH, UCTIOIb30BAHUIO aHAJIOTUH.

ConepxatenpHas nuHUs «Hauanma mareMaTHUecKOro aHajin3ay MO3BOJSET CYIIECTBEHHO
PaCIIUPUTDb KPYT' KAK MAaTCMAaTUYCCKUX, TAK U IIPUKIIAIHBIX 3a/1a4, JOCTYITHBIX O6yanOIHHMC$I, TakK
KaK y HUX MOSBISIETCS BO3MOXXHOCTH CTPOUTH TPa(QUKH CIOKHBIX (YHKIHH, ONMpEnensiTh UX
HanOOJIbIINE U HAUMEHBIIINE 3HA4YCHUs1, BBIYUCIIATH IIIOIIaaU (1)I/Il“yp 1 00BEMBI TCJI, HAXOAUTh
CKOPOCTM W YCKOpEeHHs TporeccoB. J[laHHas cojep)kaTenbHas JIMHUS OTKPBIBAET HOBBIC
BO3MOXHOCTH IMOCTPOCHUA MAaTCMATUUCCKUX MOI[GJI@I;'I PCATBbHBIX CPITyaHI/Iﬁ, IIO3BOJIACT HAXOJUTH
HauJydmee pCeHICHUC B IIPUKIAAHBIX, B TOM YHUCJIC COLNUAJIBHO-3KOHOMHYCCKHUX, 3aJadax.
3HaKOMCTBO C OCHOBaMH MaTeMaTHMYECKOTO aHalMu3a CHOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTIO,
(OpMaNbHO-JIOTMYECKOTO U KPEaTUBHOTO MBINIICHUS, (OPMUPOBAHUIO YMEHMH pacro3HaBaTh
MIPOSIBJIICHUSI 3aKOHOB MAaTEeMAaTHKW B HayKe, TEXHUKE M HMCKyccTBe. OOydaromipecs y3HAmOT O
BBLJAIOIUXCA pE3yJjibTaTaX, IMOJYYCHHBIX B XOJ€ PA3BUTHUA MATCMATUKHW KaK HAyKU, U 00 ux
aBTOpax.

ConepxaTenpHO-MeTOqMUECKast JHHUAA «MHOXeCTBa ¥ JIOTHKa» BKIIOYaeT B ceOs
OJICMCHTBI TCOPHHU MHOXECTB U MAaTEMaTUYeCKOH JIOTHKH. TeOpeTI/IKO-MHO)KCCTBeHHBIe
MIPEJCTAaBICHUS TPOHU3BIBAIOT BECh KypC IIKOJBHOW MaTeMaTHKH M IIpeIUIararoT Hamboiee
YHHUBEpPCAJIbHBIA S3bIK, OOBEAUHSIONIMM BCe pa3fenbl MaTeMaTHKUd W €€ MPUIOKEHUH, OHU
CBSI3BIBAIOT pa3Hble MaTeMaTHYECKUE TUCIUILIMHBI U UX TPHIOKEHUS B euHOe 1enoe. [loatomy
BaXHO JaTh BO3MOXKHOCTH OOYYalOIIEMYCsl IMOHMMAaTh TEOPETHKO-MHOKECTBEHHBIH S3BIK
COBPEMEHHOM MaTeMaTHKH U HCIIOJIb30BATh €ro ISl BRIPAKESHUS CBOMX MBICIIEH. J[pyriuM BayKHBIM
NPU3HAKOM MAaTEeMaTHKH KaK HAayKH CIIEAyeT NpU3HATh CBOIMCTBEHHYIO €H CTpPOTOCTh
000CHOBAHMH U CIICIOBAHUE ONPEIeIEHHBIM IPaBUIaM MOCTPOCHHS J0Ka3aTeIbCTB. 3HAKOMCTBO
C DJIEMEHTAMH MaTEMaTHYECKOW JIOTHMKH CIIOCOOCTBYET Pa3BHTHUIO JIOTMYECKOTO MBIIUICHHS
o0ydJaromuxcs, MO3BOJSIET UM CTPOUTH CBOM PACCY)KICHUS HAa OCHOBE JIOTHYECKUX IPABUI,
(bopMHpYeT HaBBIKM KPUTUYECKOTO MBIILICHUSL.

B yue6HOM Kypce «Anredpa 1 Havyana MaTeMaTHYECKOTO aHAIN3a» IPUCYTCTBYIOT OCHOBBI
MaTeMaTH4ecKOr0 MOJICTMPOBAHMs, KOTOpBIC IPHU3BAaHBI CIIOCOOCTBOBATH (POPMHUPOBAHUIO
HaBBIKOB TIOCTPOCHHS MOJICJICH peallbHBIX CUTYaIlMid, UCCIEIOBAHUS ATUX MOJIENICH ¢ TOMOIIBIO
amnmapaTa anreOpbl U MaTeMaTU4ecKOro aHalli3a, WHTEPIPETAllMy MOJIYYSHHBIX PEe3yJbTaToB.
Takue 3amaHus BIUIETEHBI B KaXKIbI W3 Pa3[eioB IPOrPaMMBbI, HMOCKOJBbKY BECh MaTephal
y4e0HOro Kypca IIMPOKO HCIHOJB3YeTCs IS pelIeHusl NMPUKIaJHbIX 3anad. llpu perieHun
pEabHBIX MPAKTUYECKUX 3371a4 00y4alOIINecs pa3BUBAIOT HAOIIOIATEIbHOCTh, YMEHUE HAX0AUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCMOJIb30BaTh aHAIOTHIO, 000011aTh U KOHKPETU3UPOBATh
npobnemy. JlesTenbHOCTh MO (OPMHUPOBAHMIO HABBIKOB DEIICHUS MPUKIAJHBIX 33734
OpraHusyercsi B TIIpollecce M3y4eHHUs BceX TeM Yy4deOHoro Kkypca «Anrebpa M Hayana
MaTeMaTH4YEeCKOTO aHAIN3ay.

Ha usydenune yueOHOTro Kypca «Anredpa ¥ Hayajga MaTeMaTUYeCKOro aHaJIN3a» OTBOJAUTCS
136 yacoB (4 yaca B HEZIENIO).

Ienb ocBoeHMs mporpaMMbl yueOHOTro Kypca «I'eomeTpusi» Ha yriyOJa€HHOM YpOBHE —
pa3sBUTHE HMHIUBUAYAJIbHBIX CIIOCOOHOCTEH OOydalomMXCS NPH H3YYECHHM TE€OMETPUH, Kak
cocTaBisgoNmeil mpeaMeTHoil obmactu «MaremaTuka W MHGPOpPMAaTHKa» dYepe3 olecredeHne
BO3MOKHOCTH NPUOOPETEHUS] U HCHOJb30BaHUS Oojiee TIyOOKHX T€OMETPHUYECKHX 3HAHUU U



NEeWCTBUH, CIeUM(UYHBIX T€OMETPHH, U HEOOXOAMMBIX JJIS YCIEHIHOTO MPO(ecCCHOHAIHLHOTO
00pa3oBaHus, CBA3aHHOTO C MCIIOJIb30BAaHHUEM MaTEMaTHKH.

[IpuopuTeTHBIMH 33/1a4aMU Kypca T€OMETPHU Ha YIIyOJEHHOM YPOBHE, PACIIUPSIONIMMHU
U YCWJIMBAIOIIMMU Kypc 0a30BOTO YPOBHS, SBJISIOTCS:

pacimmpeHue NpeCcTaBICHUs O TEOMETPHH KaK YaCTH MUPOBOU KYJIbTYpHI 1 (GOpMHUpPOBaHHE
OCO3HAHUS B3aMMOCBSI3H T€OMETPUH C OKPYKAIOILIUM MHUPOM;

(dbopMupoBaHHE MPEACTABICHUS O IPOCTPAHCTBEHHBIX (UTYpax Kak O BaKHEHIIHNX
MaTeMaTHYECKUX MOJIEIISAX, IO3BOJISAIOLIMX ONKUCHIBATh U M3Y4aTh Pa3HbIE SABJICHUS OKPYXKAIOIIETO
MUpa, 3HAHKUE TIOHATUWHOTO anmapara 1o pasaeny «CrepeoMeTpusy yaeOHOTo Kypca reOMeTpuH;

(hopMHpoBaHNE YMEHUS BJIa/I€Th OCHOBHBIMH MOHSITUSIMU O MIPOCTPAHCTBEHHBIX QUTYpAX U
X OCHOBHBIMH CBOMCTBaMHM, 3HaHUE TeopeM, (OpMyl U YMEHHE MX HPUMEHATh, YMEHHS
JI0Ka3bIBaTh TEOPEMbI M HAXOUTh HECTAaHAAPTHBIE CIOCOOBI PELIEHUs 3a1ay;

(¢bopMHpoBaHME YMEHMs pAcCllO3HABAaTh Ha YEPTEXKAX, MOJENISIX U B pEAJbHOM MHpE
MHOTOTPAaHHUKH U TeJla BPallleHHs, KOHCTPYHPOBATh F€OMETPUUECKUE MOIETIH;

(dbopmupoBaHue MOHUMAaHUS BO3MOKHOCTH aKCHOMaTHYECKOTO MOCTPOCHUS
MaTeMaTHYeCKUX Teopui, (GOpMUPOBAHME MOHMMAHUS POJIM AKCHUOMATHKU NpPHU TMPOBEACHUU
pacCyXJIEeHUI;

(dbopMHpOBaHHE YMEHHS BIAJETh METOJAMH JIOKa3aTeNbCTB M alTOPUTMOB pEIlIEHUS,
YMEHHSI HMX HPUMEHSTb, NPOBOJUTH JOKa3aTeJIbHbIE pPACCY)KICHHS B XOAE pEIICHUs
CTEepEOMETPUYECKUX 33Jady W 3aJad C [PAKTHUYECKUM cojepxkaHueMm, (OopMUpOBaHUE
MpPE/CTaBICHUs] O HEOOXOJUMOCTH JOKa3aTeNbCTB MpU OOOCHOBAaHUM MAaTEMaTHYECKHX
YTBEP>KIACHUM U POJIM AKCHOMATUKU B TPOBECHUH JIEAYKTUBHBIX PACCyXICHMUIA;

pa3BUTHE U COBEPILIEHCTBOBAHME WHTEUIEKTyaJlbHBIX M TBOPUYECKUX CIOCOOHOCTEH
oOyuarouiuxcs, I03HABATEIbHOW AKTUBHOCTH, HCCIIEIOBATEIbCKUX YMEHUH, KPUTUUYHOCTH
MBIIILJICHHS], UHTEpeca K U3YUYEHUIO T€OMETPHH;

¢dbopmupoBanre (GYHKIMOHAIBLHOW TI'PaMOTHOCTH, PEJIEBAHTHONM TI'€OMETPUM: YMEHUS
pacrno3HaBaTh IPOSBICHUS T€OMETPUUECKUX MOHATUH, 00BEKTOB U 3aKOHOMEPHOCTEH B peaslbHbIX
KU3HEHHBIX CHUTyallUsIX W TMPU HU3YYEHUU JIPYIHMX Y4EeOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHMOCTEH U 3aKOHOMEPHOCTEH, MOJETUPOBAHUS PEAIbHBIX CUTYyallUd, HCCIEIOBAHUS
MIOCTPOCHHBIX MOJIETICH, UHTEPIPETAI[UH TTOTYYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJIEp>KaTEIBHBIMHI TUHUSAMH yueOHOoro Kypca «I'eomerpusi» B 10—11 kmaccax
aBistoTcs: «lIpsiMble U TIOCKOCTH B MpOCTpaHcTBe», «MHoOrorpaHHukn», «Tena BpaieHus»,
«BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBEY, «/[BIKEHUS B IPOCTPAHCTBEY.

CoopmynupoBannoe Bo @I'OC COO TtpeboBaHHE «yMETh ONEPUPOBATH MOHATHAMMY,
peleBaHTHBIMHM T€OMETPUU Ha yriyonéHHOM ypoBHe oOyueHus B 10—11 kiaccax, OTHOCUTCS KO
BCEM COJIepXKaTeIbHBIM JIMHUAM y4eOHOro Kypca, a (OpPMHpPOBAHHE JOTMYECKMX YMEHMH
pacripeiesisieTcsi He TOJIBKO MO co/iepKaTeNbHbIM JMHUAM, HO U 110 rogaM oO0yuenus. ConepkaHue
o0pa3oBaHus, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yabTataM ocBoeHust dexepanbHoil paboueit
MIPOrpaMMBbl, pacpeAeaEHHBIM 10 roJjaM 00y4eHusl, CTPYKTYPUPOBAHO TAKMM 00pa3oM, 4TOOBI KO
BCEM OCHOBHBIM, IMPUHLIUIHMAIBHBIM BOIpOCcaM 0Oydaromrecs o0paliaiiuch HEOJHOKPATHO. DTO
MO3BOJISIET ~ OPraHM30BaTh  OBJIAJICHUE TEOMETPUYECKUMHU  TOHATUSAMU M HaBbIKAMU
MOCIIEIOBATEIbHO M MOCTYNATENbHO, C COOIIOIEHUEM IMPHUHIIMIA MPEEeMCTBEHHOCTH, a HOBBIE
3HaHUS BKIIIOYATh B OOIIYIO CUCTEMY T'€OMETPHUECKUX MPEICTABICHUH 00yJaromuxcs, pacuupsis
u yrayouss e€, o0pa3ys IpO4YHbIe MHOKECTBEHHBIE CBSI3H.
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Ha u3yuenue yue6HOTO Kypca «I'eomeTpus» Ha yriyOoJl€HHOM ypOBHE OTBOAUTCS 68 4acoB
(2 yaca B HeqenIO).



COJEP/KAHUE OBYYEHUA

11 KJIACC

Yuciia ¥ BbIYMCTICHUS

Harypanbubie u nenble uucna. [IpuMeHeHuEe NPU3HAKOB JAEIMMOCTH LEIBIX YHCEl,
HanOospmwmii ool aenurens (nanee — HOJI) m Hammensiee odmee kparnoe (nanee — HOK),
OCTaTKOB 10 MOAYIIO, anroputMa EBkiina Juist pemienus 3a1a4 B LEJIbIX Ynciax.

KommnekcHple uuncna. Anrebpaumdeckass M TpUTrOHOMeTpuueckas (opMmbl 3amucu
KOMIIJIEKCHOTO 4Yncia. ApupMeTHUecKue onepanuyu ¢ KOMIUIEKCHBIMU unciaamu. M3o0paxkenue
KOMIUJIEKCHBIX YHCEN Ha KOOPAMHATHOM mockocTi. @opmyna Myaspa. KopHu n-oii crenenu u3
KOMILJIEKCHOTO uyuciia. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCeNl s penieHus (U3nYecKux u
reOMETPUUECKUX 3a/1a4.

YpaBHeHUsS] M HEPABEHCTBA

Cucrema U COBOKYITHOCTh YpaBHEHUHN U HEPAaBEHCTB. PaBHOCHUIIbHBIE CHCTEMBI U CUCTEMBbI -
ciencTBus. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO6Op KOpHEW TPUTOHOMETPUYECKUX YPABHEHUH C IOMOIINBIO TPUTOHOMETPUYECKOM
OKpYKHOCTH. Pelienne TpuroHoMeTpuueckux HepaBeHCTB.

OcCHOBHBIE METO/IbI PEILIEHUS TOKA3aTeNbHbIX U JIOTapU(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIECHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METO/IbI PEHIEHUSI CUCTEM M COBOKYITHOCTEN pallMOHAIbHBIX, HPPALMOHAIBHBIX,
MOKa3aTeIbHbIX U Jorapu(PMHUUECKUX YpaBHEHUH.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMETPAMH.

[IpuMeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEUICHUIO MAaTEMaTHYECKUX 3a1ad U
3alady M3 pazNUYHbIX oOnacTel HAyKd U peajbHOW >KU3HHM, HHTEPIpEeTanusl MOJIy4eHHBIX
pe3ynbTaTOB.

DyYyHKUUM U TPaPUKH

I'padux kommoszuuu ¢yHkiuid. ['eomerpudyeckne oOpa3pl ypaBHECHUH M HEPAaBEHCTB Ha
KOOPAMHATHOM MJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPAPUKH.

I'padmyeckue MeTo bl pelieHUs: ypaBHEHUH U HEPaBEHCTB. | 'paduueckre METO bl peIIeHuUs
3a/1a4y ¢ mapameTpamH.

Hcnonb3oBanue rpagukoB (YHKIUN Ui UCCIEAOBAHUS TMPOIECCOB M 3aBUCHUMOCTEH,
KOTOpPBI€ BO3HUKAIOT P PEIICHUH 3a/1a4 U3 APYrUX YUeOHBIX IPEIMETOB U pealbHON KU3HH.

Havana maTteMaTH4ecKoro aHajimsa

[IpumeHeHre MPOU3BOAHON K UCCIIEN0BAaHUIO (DYHKIIMH Ha MOHOTOHHOCTbh M SKCTPEMYMBI.
HaxosxneHne HanOoJIbIIEro ¥ HAMMEHBLIETo 3HAYeHNH HeNpephIBHOM (PyHKIIMU Ha OTpe3Ke.

[IpumeHeHre NPOU3BOMHON A HAXOXKACHHUS HAWIYUIIETO DPELIEHUS B IPUKIIAJHBIX
3ajavax, U OIpeNeNIeHUs] CKOPOCTH M YCKOpPEHHs Ipolecca, 3aaHHoro (opMysiaoid win
rpauKoMm.

IlepBooOpa3Has, OCHOBHOE CBOICTBO mepBooOpa3HbIX. IlepBooOpa3Hbie 37IeMEHTapHBIX
¢bynkuuit. [IpaBuiia HaxXoXA€HUS TEPBOOOPA3HBIX.



Nurerpain. I'eomerpruuecknii CMbICI HHTErpajia. Beldyucienue onpenenéHHoro MHTerpalia
no popmyrne Herorona-JleitGuuma.

[Ipumenenne wuHTErpaja A HAXO0XAEHUS IUIOMmIanedl IOCKUX ¢HUryp U 0O0BEMOB
Ir€OMETPUYECKUX TEI.

[Ipumeps! pemenuil auddepeHuanbHbIX ypaBHEHU. MareMaTtnyeckoe MOJEIMpPOBAHNE
peabHBIX MPOIECCOB C MOMOIIBIO MU(PepeHInaATbHBIX YPAaBHEHUH.

BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHsATHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JAJIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPbI
KOJUIMHEApHbIE, COHAIPABJICHHBIE W IPOTUBOIOJIOXKHO HaIlpaBJI€HHbIE BEKTOphl. PaBeHCTBO
BEKTOpOB. JIeHCTBUS C BEKTOpaMM: CIIO)KEHHE W BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIbKUX
BEKTOPOB, YMHOKEHHE BEKTOpa Ha uncio. CBOMCTBA clokeHus: BeKTopoB. CBOIICTBA yMHOXKEHUS
BeKTOpa Ha yucio. [lonsaTue koMIutaHapHbie BEKTOPHI. [Ipu3Hak KOMIJIaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamienenunena. TeopemMa o pa3iokKeHUH BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaMm. [IpsMoyronpHas cuctema KoopaumHaT B npoctpaHcTBe. KoopanHartel Bektopa. CBA3b
MEeXAy KOOpJAWHAaTaMH BEKTOpa M KOOpAMHATAMM TOYeK. YTOJ Mexay Bekropamu. CkanspHOe
MIPOU3BEICHNE BEKTOPOB.

Tena ppamenust

[lonsTHs: UMAMHAPUYECKAs TMOBEPXHOCTb, KOHWYECKas IOBEPXHOCTh, cdepuueckas
MMOBEPXHOCTh, 0Opa3yroIIre moBepxHocTel. Tena BpaeHus: UINHAP, KOHYC, YCEUEHHBIN KOHYC,
cdepa, map. Bzaumnoe pacrnosioxenue chepsl M MIOCKOCTH, KacaTelbHas TUIOCKOCTh K cdepe.
N3obpaxenue Ten BpameHus Ha MII0CKOCTH. Pa3BépTka mumHapa U koHyca. CuMmmeTpust chepbl
U 1m1apa.

O6béM. OcHOBHBIE CcBOWCTBA 00BEMOB Tei. Teopema 00 00BEME MNPSIMOYTOIHLHOTO
napaenenunena v ciaeactsus u3 He€. OObEM HpPSAMON M HAKIOHHOM MPHU3MBI, LWIUHIApPA,
nupaMuzibl 1 kKoHyca. O0bEM 1apa U apoBOro CErMEHTa.

KomOuHanmu Ten BpalleHuss W MHOTorpaHHukoB. Ilpu3ma, BhnucaHHas B LMJIMHIP,
onucaHHas okojio mwinHApa. [lepecedenue cdepsl u mapa ¢ miockoctbro. Kacanue mapa u
cdepsl 10cKkoCThI0. [IoHATHE MHOTOIpaHHMKA, OIIUCAHHOTO OKOJIO cepsl, cepbl, BIMCAHHON B
MHOTOTPaHHUK WJIH TEJIO BPALLCHUS.

[Tnomans NOBEPXHOCTH LMIMHIpPA, KOHYca, Iulomags chepsl u e€ uyacreid. Ilonobue B
npoctpaHctBe. OTHoIIeHHME O00BEMOB, IUIOIAAECH IMOBEPXHOCTEH MOJOOHBIX  (uryp.
IIpeoOpa3oBanue mnomobus, romoTeTus. PelieHue 3a7ad Ha IUIOCKOCTH C MCIOJB30BaHUEM
CTEPEOMETPUUYECKUX METOJIOB.

IlocTpoeHne cedyeHMH MHOTOIDAaHHUKOB M TEJl BpAIlCHMs: CEYEHHA ILWINHIpA
(mapayuienTbHO M TMEPHEHIUKYISAPHO OCH), CE€YeHUs KoHyca (mapajulesibHbleé OCHOBAaHUIO U
IPOXOJSIIMe Yepe3 BEpUIMHY), CEYCHMs LIapa, METOJbl MOCTPOCHUSI CEUCHHMH: METOJ CIEIOB,
METOJi BHYTPEHHETO IIPOEKTUPOBAHUS, METOJ] IEPEHOCA CEKYILEN MIIIOCKOCTH.

JABHKEHHS B IPOCTPAHCTBE

JBmwxkenuss npoctpanctBa. Otobpakenus. JIBwkeHus u paBeHCTBO ¢Quryp. OOmue
CBOMCTBa JABW)KEHHMH. BuIbl ABWKEHHI: MapajuIeNIbHBII NEPEHOC, LEHTpalbHAas CUMMETpUS,
3epKaJIbHasi CHMMETpPHS, TOBOPOT BOKpYT npsiMoit. IlpeoOpazoBanus nono6us. [psmas u chepa
Olinepa.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YIJIVBJIEHHBIA YPOBEHb) HA
YPOBHE CPEJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpa’aaHcKOro BOCIMTAHMS:

COPMHUPOBAHHOCTh TPAKIAHCKOW TO3UIMH  OOydYalomerocs Kak aKTHBHOIO U
OTBETCTBEHHOTO 4JIE€HA POCCHUHCKOrO OOIIECTBa, MPEICTABICHUE O MAaTEMaTHYECKHUX OCHOBAX
(YHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHUM, TPOLEAYp TPakKIAHCKOTO OOIIECTBa
(BBIOOPHBI, OMPOCHI U JPYTrO€), YMEHHE B3aMMOJIEHCTBOBATH C COIMAJIBHBIMU WHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM;

2) NaTPpMOTHYECKOTO0 BOCIIUTAHMS:

c(OpMUPOBAHHOCTh POCCUNCKOM Tpa’kJaHCKOW MACHTUYHOCTH, YBRXKECHUS K IPOLLUIOMY U
HACTOSIIEMY POCCHUIMCKOW MAaTEMaTHKH, [IEHHOCTHOE OTHOIICHUE K JTOCTHKEHHUSIM POCCUUCKUX
MAaTE€MaTUKOB M POCCHUMCKOW MAaTEeMaTUYECKOW IIKOJbI, WCMOJb30BAHUE ITHUX NOCTH)KEHUU B
JIPYTUX HayKax, TEXHOJOTHsIX, chepax SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHWE JYXOBHBIX IIEHHOCTEH  POCCHHCKOTO  Hapoaa, CcPOPMUPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHUS, STUYECKOTO MOBEACHUS, CBSI3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTHMKEHUM HAyKd M JEATEIbHOCTBHIO YYEHOTO, OCO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHUE
YCTOMYHMBOTO OYAYIIETo;

4) 3cTeTM4YeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILICHUE K MUPY, BKJIIOYAsi ICTETUKY MAaTEMAaTUUYECKHUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a7a4, PEIICHUH, PaCCYKICHUH, BOCHPHHUMYHBOCTh K MATEMAaTHYECKUM AaCIICKTaM
pa3IMYHBIX BUIOB UCKYCCTBA;

5) pusnveckoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS PUMEHSATh MaTeMAaTUUECKHE 3HAHUsI B HHTEpECax 370pOBOTO
u Oe3omacHOro oOpasa >KW3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/J0POBBIO (370pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHSITHI U OTAbIXA, perylsipHas (Gu3nueckas akTHBHOCTb),
(hM3UYECKOE COBEPIICHCTBOBAHKE MPU 3aHATHAX CIIOPTUBHO-03I0POBUTEIBLHOM JIESITEIBHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMSA:

TOTOBHOCTh K TPYJly, OCO3HAHHE IIEHHOCTH TPYIO0JIO0US, HMHTEPEC K Pa3Iu4HbIM cdepam
npodeccuoHaANBHOM NEesSTeNbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW M e€ MPHIOKEHUSIMH, YMEHUE
COBepIIaTh OCO3HAHHBIA BBIOOp OyAymiel mnpodeccun W PeaTU30BBIBATH COOCTBEHHBIE
KU3HEHHBIC TJIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHIO U
camM000pa30BaHUIO Ha MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEUICHUH
MPaKTUYECKHX 33]1a4 MaTEMaTUYECKOW HallPaBJIECHHOCTH;

7) 3K0JI0TM4€eCKOT0 BOCITUTAHMS:

cOPMUPOBAHHOCTh DKOJIOTHYECKOW KYIbTYphl, TOHUMAHUE BIHUSHUSA COIMAIBHO-
SKOHOMHUYECKUX IPOLECCOB HA COCTOSIHUE MNPUPOJHOM U COLMUAIBHOW Cpellbl, OCO3HAHHUE
rI100aTBFHOTO XapaKTepa SKOJOTUYECKUX MPOOIIeM, OpUEHTAIIHSI Ha TPUMEHEHHNE MaTeMaTHIeCKIX
3HAHMI 715 pEIIeHUs 3a1a4 B 0071aCTH OKpY>KalolIei cpeibl, IIaHUPOBaHUE IOCTYIKOB U OIEHKU
HX BO3MOYHBIX IOCIJIEICTBUI VISl OKPY/KAIOLIEH CPEJIbL;
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8) HeHHOCTH HAYYHOr 0 MO3HAHMUS:

cOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAYKA M OOIIECTBEHHOW MPAKTUKH, TOHMMAaHWE MATEMaTUYEeCKOW HAyKu Kak cepsl
YeIIOBEYCCKOU JIEATEIBHOCTH, 3TANOB €€ Pa3BUTUS U 3HAYMMOCTH JUIS PA3BUTHSI [IMBHIU3AIINH,
OBJIQJICHUE SI3BIKOM MAaTEMATUKH U MAaTEeMAaTHICCKOU KYIbTYPOH KaK CPEICTBOM TIO3HAHHS MHPA,
TOTOBHOCTH OCYIIECTBIISITh MMPOCKTHYIO M UCCIICIOBATEIIBCKYIO IEATEILHOCTh MHAUBHUIYATIHHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

IMo3naBaTebHBbIE YHHBeEpPCAJbHbIE YueOHbIe el CTBUS

Ba3oBble 1ornyeckue gelicTBus:

BBIABJIATE W XAPAKTCPU30BATH CYHICCTBCHHLIC IIPHU3HAKKW MAaTEMAaTHYCCKHUX 06T)€KTOB,
MOHATHM, OTHOIIEHMH MEXAy TOHATUSAMHU, (OPMYIUPOBATH ONpEAENCHUS  IMOHATHM,
YCTaHABIWBATh CYIIECTBCHHBIM MPHU3HAK KIAacCU(PHUKAIMKA, OCHOBAHWS Ui OOOOIICHUS W
CpaBHEHMUsI, KpUTEPUU TPOBOAMMOIO aHAIIN3A;

BOCIIPUHUMATh, (POPMYIHpPOBaTh U MPeOOpa30BBIBATh CYKICHHS: YTBEPJIUTENbHBIE U
OTPULATCIIBHBIC, CIUHUYHBIC, YHACTHBIC U 061111/1e, YCIIOBHEIC;

BBISIBJISITh MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aHMMOCBSI3U M MPOTHBOpeuHs B (akTax,
JNaHHBIX, HAOMIOACHUAX W  YTBEPXKICHMSIX, TMpeajgaratb KpUTEPUH JJIs  BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

JieNiaTh BBIBOJBI C HCIOJB30BAaHHWEM 3aKOHOB JIOTMKH, IEIYKTHUBHBIX W HHIYKTHBHBIX
YMO3aKJIIOYEHU N, YMO3aKIIOUCHUH TT0 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITENIFHO I0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKICHUM (TIPSMBIE U OT
MPOTUBHOTO), BBICTPAaWBaTh AapPryMEHTAlMIO, MPUBOJUTH MPUMEPHl UM  KOHTPHPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBO/JIBI;

BBIOMpATH CIIOCO0 perieHus yueOHoM 3aauu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PELICHMS,
BbIOMpaTh HanboJIee MOAXOASIMINUN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBble ucciienoBare/ibCKue 1elCTBUA:

HCIO0JIb30BATh BOMPOCHI KaK UCCIIEeIOBATENIbCKUIM MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOMNPOCHL, (PUKCUpYIOIIME MPOTUBOpEUYne, MNpobieMy, ycTaHaBIMBaTh HCKOMOE U JaHHOE,
(dbopMHUpOBATh TUTIOTE3Y, APT'YMEHTHUPOBAThH CBOIO MO3ULINI0, MHEHHE;

MPOBOJUTH  CAMOCTOSITENILHO  CIJITAHUPOBAHHBI  JKCIIEPUMEHT, HCCIEIOBaHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTUYeCKOTO OOBEKTa, SBICHMS, IMPOIIECCa, BBISBICHUIO
3aBUCHUMOCTEH MEXy 00beKTaMU, SIBJICHUSIMH, TTPOIIECCAMMU;

CaMOCTOSITENIEHO (OPMYIUPOBATH 000OIIEHHUS M BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HaOIIO/ICHUS], UCCIEeI0OBAHUS, OIIEHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3YNIbTaTOB, BHIBOJIOB U
0000I1IEeHMI;

MIPOTHO3UPOBATHh BO3MOKHOE PAa3BUTHE MPOIIECCA, a TAKIKE BBIJIBUTATh MPEANOIOKEHUS O
€ro pa3BUTHHU B HOBBIX yCIOBUSX.

Padora ¢ undopmanueii:

BBISIBIISITH JIeUIIUTHI UHPOPMAIUH, JTAHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha BOMIPOC U IS
pelieHus 3a1a4uu;
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BbIOMpaTh MHGOpPMAIMIO W3 HCTOYHUKOB PpA3IMYHBIX THUIOB, aHAJIU3UPOBATH,
CHCTEMAaTH3UpPOBaTh W HHTEPIPETUPOBATh HMH(POPMAIMIO PA3IUYHBIX BUAOB U (HopMm
MIPECTABIICHHUS;

CTPYKTYpUPOBATH HH(POPMAIIHIO, TPECTABIATH €€ B pa3IMYHbIX (POpMax, HIUTFOCTPUPOBATH
rpaduyuecKy;

OIICHUBATh HAAEKHOCTh HMH(OpPMAIMK IO CAMOCTOSITEIBHO  CPOPMYIUPOBAHHBIM
KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE yueOHbIE el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTI: n q)OpMYJ'II/IPOBaTI) CY)K)IGHI/ISI B COOTBECTCTBHUHU C YCJ'IOBI/ISIMI/I n ueisiMu
O6IHCHI/I5I, SICHO, TOYHO, FpaMOTHO BI)Ipa)KaTI) CBOIO TOLIKy 3pCHI/I$I B YCTHI)IX U IIMCBMCHHBIX
TEKCTaX, AaBaTh IIOSICHCHUA 110 XO)Iy peHIeHI/ISI 3aJ1a4yu, KOMMGHTI/IpOBaTI) HOJ'Iy‘-IeHHI)II\ﬁ pGSYHI)TaT;

B X0Jie OOCYXKJCHHsI 3a7aBaTh BOMPOCHI IO CYMIECTBY OOCYXKJaeMOUW TEeMbI, TPOOJIEMBI,
pemaeMoffI 3aJa4M, BBICKa3bIBaTh HMACH, HAIICJICHHBIC Ha IIOMCK peHIeHI/ISI, COIIOCTABJISITH CBOU
CY)K)IGHI/IH C C}’)K}ICHI/ISIMI/I leyrnx y’—IaCTHI/IKOB auajiora, O6H3py>KI/IBaTI) pa3J'II/I‘II/Ie " CXOACTBO
MTO3UINH, B KOPPEKTHOU (hopMe (HOpMYITUPOBATH Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

Hpe)ICTaBJ'ISITB pGSYJ'II)TaTI)I peHIeHI/ISI 3aJa4u, 3KCHepI/IMeHTa, HUCCJICIOBaHU, HpOGKTa,
CaMOCTOSITEIIBHO BBIOMPATh ()OpMAT BBICTYIUICHHSI C YIETOM 3aJ1a4 MTPEe3CHTAIIMHA U 0COOECHHOCTEH
ayJTUTOPHUH.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIe 1elCTBHS

Camoopranuszanms:

COCTaBIIATh IUIAH, AJITOPUTM pEUICHHUS 3aJayd, BBIOMPATh CIOCOO peleHHs C Y4ETOM
HUMEIOIIUXCA PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh MU KOPPEKTUPOBATDH
BapUaHTHI pelIeHUH ¢ y4€TOM HOBOM HH(OpMALIHHL.

CaMOKOHTPOJ1b, 3MOLMOHAIbHBIN HHTEJJIEKT:

BIIaZIETh HAaBBIKAMU MO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JeHCTBUN
U MBICIUTENBHBIX TPOIECCOB, HX pPe3ylIbTaTOB, BIAJAETh CHOCOOAMHU CaMOIPOBEPKH,
CaMOKOHTPOJISl IIpoIiecca U pe3yibTaTa pelleHus MaTeMaTHIecKol 3a1a4u;

MPEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IMPH PEUICHUH 33Ja4d, BHOCHUTH
KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJACHHBIX OMIMOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IeJId U YCIOBUSIM, OOBSCHATH MPUIHHBI TOCTHKEHUS
WIM HEJOCTIKEHUS Ppe3ylbTaTOB JESATENbHOCTH, HAXOJIUTh OINMOKY, J1aBaTh OLIEHKY
MPHOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeJIbHOCTD:

MOHUMATh U WCIOJ30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHOU pabOThl TpU
pelieHnd y4eOHBIX 3a/Jay, NPUHUMATh IIellb COBMECTHOW JAEATEeIhHOCTH, IUIAHUPOBATH
OpPraHMU3aIMI0 COBMECTHOW pabOThI, pacmpenensaTh BUABl pabOT, JOroBapuBaThHCS, OOCYKIATh
MIPOILIECC U pe3yNbTaT padoThl, 0000IIaTh MHEHUS! HECKOJIBKUX JIIOJIEH;

y4acTBOBaTh B T'PYMNMOBBIX (GopMax paboThl (0OCYXIeHUs, OOMEH MHEHUM, «MO3TOBBIC
IITYPMBD» ¥ UHBIE), BBITIOTHITH CBOIO YaCTh paOOTHI U KOOPJAUHUPOBATH CBOU JCUCTBHS C APYTUMU
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YjieHaMH KOMAaH[bl, OIICHWBAaTh KAueCTBO CBOETO BKJIaZa B OOLIMI MPOAYKT MO KPUTEPHSM,
cOpMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOJCHCTBHSL.

HNPEIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenms B 11 kui1acce oOy4aromuiicsi MOJNYyYUT CIEAYIOIIME TPEAMETHBIC
pe3ybTaThl IO OTACIBHBIM TeMaM pabouell mporpaMMbl y4eOHOTO Kypca «AunreOpa u Haudana
MaTE€MaTHYECKOTO aHAJIN3a»:

Yuciia ¥ BbIYMCTICHHA:

cBOOOJTHO OMNEpUPOBATH MOHATUSAMH: HATypaJlbHOE U LEJN0€ YHUCIIO0, MHOXKECTBa
HaTypaJIbHbIX M LIEJBIX YHCEJ, UCIOJb30BaTh NMpU3Haku Aenumocty nensix yucen, HOJ[ n HOK
HaTypaJIbHbIX YHMCEN JJIS pEeLIeHus 3aja4, IPUMEHATh anroput™ EBkinna;

CBOOOHO ONEPUPOBATH MOHATHEM OCTAaTKa [0 MOJIYJI0, 3alIMChIBAaTh HaTypaJlbHbIE YUCIIA B
Pa3IMYHbIX O3UIIMOHHBIX CUCTEMAX CUMCIICHHUS;

CBOOOJHO ONEPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHCIO UM MHOXKECTBO KOMILJIEKCHBIX
qucell, MPeJICTaBIsATh KOMIUIEKCHbIE YHCIia B anreOpanyeckoil 1 TpUroHOMETpHUUuecKoil dopme,
BBITIOJIHATH apu(PMeTHyYecKue onepamnruy ¢ HUIMH U 1300pakaTb Ha KOOPAMHATHO M TJIOCKOCTH.

YpaBHeHUsI M HEPABEHCTBA:

CBOOOJHO  OMNEpUpOBaTh  MOHATUSIMHU:  HpPPALlMOHAIbHBIE,  [OKa3aTelbHblE U
norapu(pMUUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHUS C IOMOILBIO PABHOCUIIBHBIX IEPEXO0B;

OCYILECTBIISATh OTOOP KOPHEH MpH pelIeHNH TPUTOHOMETPUYECKOTO YPaBHEHUS;

CBOOOJIHO OIEpUPOBaTh IOHATUEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, IPUMEHSAThH
Heo0XxoAuMble (OPMYIIbI I PELLICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKHX HEPABEHCTB;

cBOOOJIHO ONEPHUPOBATH MOHATUSAMU: CUCTEMA U COBOKYITHOCTb YPaBHEHHH U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIEICTBUS, HAXOAUTD PEIICHHUs CUCTEMbI M COBOKYITHOCTEN
palMOHANBHBIX, HPPALMOHAIBHBIX, II0KA3aTEJbHBIX M JIOTApUPMHUUYECKHX ypaBHEHUH U
HEPABCHCTB;

pelaTh palUOHalbHble, HWpPpalMOHAJIbHBIC, II0Ka3aTelIbHblEe, JOrapugMmuyeckue u
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COEPKALME MOLYIIH U ITapaMeTphl;

IIPUMEHSATH rpauuecKrue METO Il A7 pellieHHUs] ypaBHEHUI U HEPaBEHCTB, a TAKXKE 3a/1a4 C
napaMeTpamy;

MOJICIUPOBATh pEalbHbIE CUTYyallUM Ha s3bIKE airedpbl, COCTaBJIATh BbIPAXKEHUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHIO 3a/1a4M, UCCIIEN0BATh IOCTPOEHHBIE MOJEIIN
C MCIIOJIb30BAaHMEM armapara ajreOpbl, HHTEPIPEeTUPOBATh MOJIYYEHHBIA PE3yNIbTaT.

DOyHKUUH U TPauKU:

CTPOUTH TpapUKH KOMMIO3ZULUHU (PYHKIMHA C MOMOIIBIO 3JIEMEHTApHOIO HCCIEeIOBaHUS U
CBOMCTB KOMITO3UIIMHU JABYX (PYHKIIHIA;

CTPOMTBH TeOMeTpHUUeCcKre 00pa3bl ypaBHEHUI M HEPAaBEHCTB HAa KOOPIUHATHOM MIIOCKOCTH;

cBOOOJTHO ONEPHPOBATH MOHATHAMHU: TPpapUKH TPUTOHOMETPUUECKUX (PYHKIHI;

NPUMEHATH (PYHKIMU JUI1 MOJCITMPOBAHMS U UCCIIEJOBAHUS PEATBbHBIX IPOLIECCOB.

Havajna maTeMaTH4eCKOro aHaJImM3a:

UCIOJb30BaTh IMPOU3BOJAHYIO JUIA HCCIeNOBaHWS (YHKIMM Ha MOHOTOHHOCTb U
9KCTPEMYMBI;

HaXO0/UTh HanOOJIbIlIee U HAaUMEHbIlIee 3HaUeHUs (PYHKIIMU HEMPEPhIBHON Ha OTPE3KE;
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WCIOJIb30BaTh MPOU3BOJAHYIO JIUISl HAXOXKICHHS HAWIYYIIETO PEIICHHS B MPUKIAIHBIX, B
TOM YHCJE COIUAIBHO-DKOHOMUYECKHX, 3a7adax, IS ONPEACICHUS CKOPOCTH M YCKOPEHUS
mporecca, 3a1aHHOTO GOPMYIIO UITH TPaPUKOM;

CBOOOHO OTIEPUPOBATH MOHSATHAMU: TIEpBOOOpa3Hasi, ONpeAeIEHHBIA HHTETPal, HAXOIUTh
MEepPBOOOpA3HBIE 3JIEMEHTAPHBIX (YHKIMH W BBIYHCIATH WHTETpan mo ¢opmyne HproToHa-
Jleitbuumna;

HaXOJHTh IUIOMAIH IIIOCKUX (GUTYP U 0OBEMBI TEJ ¢ IMOMOIILI0 HHTETPAJIA;

MMETh TIPEJICTABICHHE O MATEeMAaTHYECKOM MOJICIIMPOBAHUH HA IMPUMEPE COCTABIICHUS
mudhepeHInaTbHBIX YPABHCHHIA,

penrath MPUKIAJIHBIE 3a/1a49¥, B TOM YHCIE COIHMATLHO-3KOHOMUYECKOTO M (PU3HUECKOTO
XapakTepa, CpeJICTBAMH MaTeMaTHIECKOTO aHaAJIH3a.

IIJTAHUPYEMBIE PE3YJIbTATHI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YT JIYBJEHHBIA YPOBEHB) HA YPOBHE CPEJHET'O OBIIIET'O
OBPA3OBAHMUA

JIMUHOCTHBIE PE3YJIBTATHI

1) rpa:xxnanckoe BoCIMTAHHE:

c(hOpMUPOBAHHOCTh T'PAKIAHCKOW TMO3WIMH  OOy4alomerocss KaKk AaKTUBHOTO H
OTBETCTBEHHOTO WIE€HAa POCCHUHCKOrO OOIEeCTBa, MPEACTABICHHE O MaTEMaTHYECKUX OCHOBAX
(G YHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, MPOLEAYpP TPaKAAHCKOTO OOIIECTBa
(BBIOOPHI, OMPOCHI U APYTro€), YMEHHE B3aWMOJICHCTBOBATH C COIMAJBbHBIMH WHCTUTYTaMU B
COOTBETCTBHUU C UX (PYHKIMAMH M Ha3HAYCHUEM;

2) naTPpUOTHYECKOEe BOCTIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKOM TPakIaHCKOW MICHTUYHOCTH, YBOXKCHHS K MPOILIOMY U
HACTOSIIEMY POCCHICKONW MaTEMaTHUKH, IIEHHOCTHOE OTHOIIECHHUE K JOCTIKCHHSIM POCCHHCKHX
MaTeMaTHKOB W POCCUHCKOW MaTeMaTHYECKOW IMKOJIbI, WCIIOJIb30BAHUE STHUX JIOCTHKEHUN B
JPYrUxX HayKax, TEXHOJOTHUAX, chpepax SKOHOMUKHY;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOTO  Hapojaa, cGOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, ITHYECKOTO MOBEACHHS, CBI3AaHHOTO C MPAKTHYCCKUM IPUMEHEHUEM
JOCTHKEHUM HAayKd U JAEATEIbHOCTHIO YU4EHOTO, OCO3HAHUE JIMYHOTO BKJIa/Ja B IMOCTPOCHUE
YCTOHYHUBOTO OYIYIIETO;

4) acTeTn4YecKoe BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOUAsl 3CTETUKY MATEMATHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUH, PACCyX ACHUN, BOCIPUUMYHBOCTH K MATEeMATHUYECKUM acHeKTam
Pa3TUYHBIX BUJIOB HCKYCCTBA;

5) pusnueckoe BocniuTanmue:

c(hOpMUPOBAHHOCTH YMEHUS IPUMEHATh MATEMAaTHIECKUE 3HAHUSI B HHTEPECAX 3J0POBOTO
u Oe30macHOro oOpasa JKW3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO (370pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHATHIA M OT/ABIXA, perylspHas (Gu3ndeckas akTUBHOCTS),
¢u3nUecKoe COBEPUICHCTBOBAHNE TIPH 3aHATUSAX CHOPTHUBHO-03/I0POBUTEIBHOM IEATETHLHOCTHIO;
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6) TpynoBoe BocniuTanue:

TOTOBHOCTH K TPYAY, OCO3HAHWE IICHHOCTU TPYIOJIO0HS, HHTEPEC K Pa3IHMuHBIM cepam
npo(hecCHOHATBHON JIEITEbHOCTH, CBSI3aHHBIM C MAaTEMAaTHKON M €€ NPUIIOKECHUSMHU, yMEHHE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccun W PEeaTu30BBIBATH COOCTBEHHBIC
KU3HEHHBIC IUJIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTW4ecKoMy OOpa3oBaHUIO U
caMo00pa30BaHUIO Ha MPOTHKEHUN BCEH KM3HU, TOTOBHOCTh K AaKTHBHOMY Y4YacTHIO B PEHICHUU
MIPaKTUYECKUX 3a7a4 MaTeMaTUUYECKON HalpaBJIE€HHOCTH;

7) 3K0JI0TH4YecKoe BOCIIMTAHME:

C(OPMHUPOBAHHOCTh DKOJOTHYECKOW KYIbTYphl, TOHMMAaHHE BIMAHUS COIHMAIBHO-
SKOHOMMUYECKUX IIPOLIECCOB HA COCTOSHUE TPUPOJHOW M COIMAIBHOM Cpellbl, OCO3HAaHUE
rJ100aJIbHOTO XapaKTepa 3KOJOTHYECKUX Mpo0OiieM, OpueHTalHs Ha IPUMEHEHNE MaTeMaTHUYEeCKUX
3HAHMMU 715 pellieHus 3aa4 B 00JaCTH OKpY Karolel cpe/ibl, IIIaHHPOBaHHUE MOCTYIIKOB U OIIEHKU
MX BO3MOYKHBIX MOCJEICTBUMN I OKPYKAIOILEN CPEJIbl;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU M OOILECTBEHHOM MpPaKTUKH, MOHWMMaHWE MAaTeMaTU4YeCKOW HayKu Kak cgepbl
YeJI0BEYECKOM JIeATENbHOCTH, 3TANOB €€ pa3BUTHS W 3HAYMMOCTHU JUIS Pa3BUTHS LIMBUIIM3ALINY,
OBJIJIEHUE S3bIKOM MaTeMAaTUKH U MaTeMaTH4YECKON KyJIbTYpOi KaK CpEeICTBOM MO3HAHUS MUDA,
TOTOBHOCTbH OCYILECTBIISITh IPOEKTHYIO U MCCIIEIOBATEIbCKYIO AEATEIbHOCTh HHIANBUAYAIIBHO U

B IpyIIie.

METAIIPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1elCTBHS

Ba3oBble JJornueckue neicTBus:

BBISIBIISITh U XapaKTE€PU30BaTh CYUICCTBEHHBIE IMPU3HAKK MaTeMaTHYeCKUX OOBEKTOB,
MOHATHM, OTHOIICHUH MEXAYy TMOHATUAMHU, (GOPMYIUPOBATH ONpEACNCHUS MOHATHUH,
YCTaHaBIIMBATh CYIIECTBEHHbIN NpHU3HAK KiaccuUKalMU, OCHOBAaHUSA JUIsl 000OLIeHUs u
CpPaBHEHUs, KPUTEPUU IIPOBOUMOTO aHAIM3A;

BOCIIPUHUMATh, (POPMYIHUpPOBaTH U MPEoOpa30BBIBATH CYKICHUS: YTBEPIUTENbHBIE U
OTpUIaTeNIbHbIE, eMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBIISITh MaTEeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTHBOpEYHs B (akTax,
JaHHBIX, HAONIOACHUAX W  YTBEPXKICHMSIX, TMpeanaratb KpPUTEPUH I BBISBICHUS
3aKOHOMEPHOCTEN U MIPOTUBOPEUYHH;

JIeNaTh BBIBOJIbI C MCIOJIb30BAaHMEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIIOU€HHUI, YMO3aKIIFOUEHHUI 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITENIFHO I0Ka3aTeIhCTBAa MATEMATUYECKUX YTBEPKICHUM (TIPSMBIE U OT
MPOTUBHOTO), BBICTpPAaWBaTh AapPTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYX/ICHHUS U BBIBOJIBI,

BBIOMPATH CIIOCO0 perieHus yaeOHol 3a1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHS,
BBIOMpATh HanOoJIee OIXOISIINN ¢ YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).

ba3zoBble uccienoBare/bcKue 1eHCTBUA:
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HCII0JIb30BaTh BOMPOCH! KaK MCCIIEIOBATEIbCKHI MHCTPYMEHT TIO3HAHUS, ()OPMYITHUPOBATH
BOMNPOCHI, (PUKCUpYIOIIUE MPOTUBOPEUYUE, MpoOIeMy, YCTaHABIMBATH HCKOMOE M JIaHHOE,
(bopMUpPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUI0, MHEHHE;

IIpOBOAUTD CaMOCTOATCIIBHO CHH&HHpOBaHHBIfI SKCIICPHUMCHT, HCCIICA0OBAHUEC 110
YCTaHOBJICHUIO OCOOCHHOCTEH MaTEMaTHYECKOTO OOBEKTa, SIBICHHS, MPOIECCa, BBISBICHUIO
3aBUCHMOCTEH MEXIy 00bEKTaMH, SBJICHHUSIMH, TPOLIECCaAMU;

CaMOCTOSITEIIBHO (OPMYTUPOBATH 000OIIEHHUS ¥ BBIBOJBI IO PE3yabTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, UCCIICIOBAHUS, OIICHUBATh JJOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTATOB, BHIBOJIOB U
000011IeHHI;

IMPOTHO3UPOBATH BO3MOXXHOC PA3BUTHC IMPOLCCCA, a TAKIKC BBIABUT'aTb MPCAIIOJIOKECHUA O
€ro pa3BUTHUHN B HOBBIX YCIIOBUAX.

Pa6ora ¢ undopmanmueii:

BBISIBJIATH HC(i)I/IU;I/ITI)I I/IH(l)OpMaHI/II/I, JaHHBbIX, HGO6XOI[I/IMBIX IJid OTBETA Ha BOIIPOC U IJIA
pelenus 3a1a4uu;

BI)I6I/IpaTI) I/IH(bOpMaHI/IIO n3 NCTOYHHUKOB Pa3IMIHBIX THUIIOB, AHAJIM3UPOBATh,
CUCTEeMAaTHU3UpPOBAaTh W HMHTEPIPETUPOBATH HMHGOPMALMIO pPa3IMYHBIX BHJIOB U  (QOpM
MPEACTABICHUS;

CTPYKTYPUPOBATh HHPOPMAIIHUIO, TIPEICTABIIATH €€ B Pa3IMIHBIX (hopMax, HILTIOCTPUPOBATH
rpaguvecKu;

OIICHUBAaTh HAI&KHOCTh HMHGOPMAlMU MO CaMOCTOATEIbHO  Cc(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHMKaTUBHBIE YHUBEpPCAJIbHbIe y4eOHbIe 1eiCTBUS

OO0umenne:

BOCIIPUHUMATh U (HOPMYIUPOBATh CYXKIECHHUS B COOTBETCTBHM C YCIOBHUSIMU U IIENISAMU
oOwIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHBMEHHBIX
TEKCTax, JaBaTh MOSICHEHHUS 110 XO1y PeLICHUS 3a/1a4l, KOMMEHTUPOBATh MOJIy4E€HHBIH Pe3yNbTar;

B Xo/ie OOCYXKIeHHs 3a7aBaTh BOMPOCHI MO CYHIECTBY OOCYXJaeMOil TeMbl, MpOOIEMBI,
pemaeMoil 3a7auu, BBICKA3bIBaTh WJCH, HAllEJICHHbIE HA MOWCK PEUICHHS], COTOCTaBISATh CBOU
CYXJCHUS C CY)KICHHSIMH IPYTUX YYaCTHUKOB JAuajora, oOHapyKHBaTh pa3jnude U CXOJCTBO
MO3UIUH, B KOPPEKTHOU (hopMe HOpMyTUpOBaTh pa3HOTIACHS, CBOU BO3PAKECHUS;

MIPE/ICTaBJIATh PE3yAbTaThl PELICHUs 3aJayd, SKCIEPUMEHTa, HCCIEAO0BaHUS, MPOCKTa,
CaMOCTOSITENILHO BBIOMPATh (JOpMAT BHICTYIUICHUS C YIETOM 3a/a4 MPE3eHTAMU U OCOOCHHOCTEH
ayJIuTOPHUHU.

PeryasiTuBHBIC YHHBepCAJbHbIC y4eOHbIE NeiiCTBUSA

Camoopranmn3anus:

COCTaBJIATh IUIaH, AJTOPUTM peLIeHHs 3aJlaud, BBIOMpaTh CIOCOO peleHHus ¢ y4€ToM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHTHI PELICHUN C y4ETOM HOBOM MH(pOPMAIHIH.

CaMOKOHTPOJIb, JMOLMOHAJILHBII HHTEJIEKT:

BJIaJIeTh HABBIKAMM TIO3HABATENILHON pedIeKCHU KaK OCO3HAaHUS COBEPIIAEMBIX JEHCTBUI
U MBICIMTENbHBIX MpPOIECCOB, MX pE3yAbTaTOB, BJIAJETh CIIOCOOAMU  CaMOIIPOBEPKH,
CaMOKOHTPOJIA IIPOLIECCA U PE3YJIbTAaTa PELICHUSI MAaTEMAaTUUECKON 3a1a4H;
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NPEIBUACTh TPYJHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTH INPH PEIICHWH 3a/1a4d, BHOCHUTH
KOPPEKTHBHI B JIESITEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JNAHHBIX, HAHIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YyJIbTATA TN U YCIOBUAM, OOBSCHATh IPUYHHBI TOCTHKCHHUS
WIA HEIOCTIDKEHHS Ppe3yJabTaTOB JIEATEIbHOCTH, HAXOJUTh OMIMOKY, JaBaTh OIEHKY
pHOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eATEJIbLHOCTD:

MOHMMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHUIYaTbHONH pabOTHI TpU
pemieHnH y4eOHBIX 3a/Ja4, NPUHUAMATH IeJIb COBMECTHOH JIEATENHOCTH, IUIAHUPOBAThH
OpraHU3aIMI0 COBMECTHOW PabOTHI, pacmpenessaTh BHABI pabOT, TOTOBapUBATHCS, 00CYXKIATh
MIPOIIECC U pe3yibTaT pabOThl, 0000IIaTh MHEHUSI HECKOJIBKUX JTFOCH;

y4acTBOBAaTh B IPYNNOBBIX (opMax paboThl (0OCyXIeHUs, 0OOMEH MHEHUMH, «MO3TOBBIE
IITYPMBI» ¥ UHBIE), BBITIOTHATH CBOIO YaCTh PA0OTHI ¥ KOOPAMHUPOBATH CBOU JACHCTBUS C APYTUMHU
9JieHaMH KOMAaH[Ibl, OIICHWBATh KAueCTBO CBOETO BKJIaZa B OOMIMI MPOJYKT MO KPUTEPHSIM,
cOPMYIIMPOBAHHBIM YYaCTHUKAMH B3aHMOJACHCTBHSL.

HNPEAMETHBIE PE3YJIbTATDBI

K xoniy 11 kiacca oOydaromuiicss HayquTCs:

e CBOOOJHO OTICPUPOBATH MOHATUSMH, CBI3aHHBIMU C IMIIMHAPHUYECKOW, KOHUYECKON U
chepuvecKoit TOBEPXHOCTSAMHU, OOBACHITH CIOCOOBI TTOTYICHHS;

® OIEPUPOBATH MOHSATHSAMH, CBS3aHHBIMHU C TEJIAMH BpAICHUS: HWIMHIPOM, KOHYCOM,
cdepoit u mapowm;

® pacro3HaBaTh TeJla BpalleHus (IUIUHIP, KOHYC, chepa U map) U 0ObSICHATH CIIOCOOBI
MOJTyYCHUS TEJl BPALICHUS;

e Kjaccu(UIMPOBATH B3AUMHOE PACIIONIOKEHHE CPEPBI U TUNIOCKOCTH;

® BBIUMCIATH BEIMYHMHBI DJIEMEHTOB MHOTOTPAHHUKOB M TEJI BPAlICHHS, OOBEMBI U
TUTOIIA M TTOBEPXHOCTE MHOTOIPAHHHKOB W TEJ BpAIlEHUS, T€OMETPHUUYECKHX TeJ C
npUMEHEHHEM (HOPMYIT;

e CBOOOJHO ONEPUPOBATH MOHATHIMH, CBI3aHHBIMH C KOMOMHAIIUSMH TEJ BPAIICHUS U
MHOTOI'PaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIN B c(epy M OMHCAHHBIA OKOJO chepsl,
cdepa, BiMCaHHAsi B MHOTOT'PAaHHUK HMJIH TEJIO BPAIICHUS;

® BBIUMCIIATH COOTHOIICHHS MEXY IUIOMAAIMHU TIOBEPXHOCTEH U 00bEMaMU 1OA00HBIX
Te,

e 1300pakaTh H3y4aemble (QUTYpbI, BHINOIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKH U3
PHUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BHJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEYECHUS TEI
BpAIlICHHUS;

® U3BJICKaTh, HHTEPIPETUPOBATH U MPE0OPa30BBIBATH HH(DOPMAIIHIO O TPOCTPAHCTBEHHBIX
reOMeTpPHYECKUX (QUrypax, MpeACTaBICHHYIO Ha YePTEeKaX U PUCYHKAX;

e CBOOOJIHO OMIEPUPOBATH MOHITHEM BEKTOP B MPOCTPAHCTBE;

®  BBINOJIHATH OTIEPAIIH HAJl BEKTOPAMU;

® 33/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOM CHCTEME KOOPMHAT,
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pelaTh TEeOMETPUYECKUE 3a/ladd Ha BBIYMCICHHE YIVIOB MEXAYy HpPSIMBIMU MU
IUIOCKOCTSIMH, BBIYMCIEHUE PACCTOSHUN OT TOYKM JO IUIOCKOCTH, B ILI€JIOM, Ha
IIPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A NP PELICHUH;

cBOOOJTHO OTIEPUPOBATH MOHATHUSAMH, CBI3aHHBIMU C JABM)KEHHEM B IIPOCTPAHCTBE, 3HATH
CBOIICTBA JIBMKCHUIA,

BBINIOJIHATh M300paXKEHMsI MHOTOIPAHHUKOB W TeJl BpalleHUs IpH MapajiieIbHOM
IepeHoce, EHTPaIbHON CUMMETPUH, 3€pKaIbHOW CUMMETPHUHM, NIPU IOBOPOTE BOKPYT
psIMOH, TpeoOpa30BaHus OO0,

CTPOUTH CEYEHHUSI MHOTOI'PAaHHUKOB U TEJl BPALICHUSI: CEUEHUs LIMIMHpa (TapaienbHo
U NEPIEHANKYISIPHO OCH), CEUEHUS KOHYca (IapauleIbHble OCHOBAHUIO U MPOXOISIINE
yepe3 BepUINHY), CEYeHUsI 11apa;

HCII0JIb30BAaTh METOJbl MOCTPOEHHUSI CEUEHUM: METOJ| CJIEN0B, METOJ BHYTPEHHETO
MIPOEKTUPOBAHMSI, METO/I IEPEHOCA CEKYIIIEH MI0CKOCTH;

JOKa3bIBaTh FT€OMETPUYECKHUE YTBEPKIACHMUS,

MPUMEHATh TreoMeTpuueckue (akThl JUIsl pelIeHHs CTepPeoOMETPUYECKHX 3ajad,
MIPEIIOIAraloINX HECKOIBKO IIaroB pPEIIeHUs, €ClId YCIOBUS MPUMEHEHUS 33/1aHbl B
SIBHOW U HESIBHOU opme;

pemarh 3aJayd Ha JI0Ka3aTeIbCTBO MAaTEMaTHYECKMX OTHOLIEHUH U HaXO0XXJIEHUE
reOMETPUYECKUX BEJIUYUH;

IPUMEHSATh IPOTrPAMMHBIE CPEJCTBA U IEKTPOHHO-KOMMYHHUKALIMOHHBIE CUCTEMBI IIPH
pELIEHNH CTEPEOMETPUYECKUX 3a/1ay;

IPUMEHATh [OJIyYCHHbIE 3HAHMA Ha IpaAKTHKE: CpaBHUBATh, AaHAJIU3UPOBATH U
OLICHUBATh PealbHbIE CUTYyallUH, IPUMEHSATh U3y4EHHbIE TIOHATHS, TEOPEMBI, CBOMCTBA
B IIpolLecCE€ IIOMCKAa pelIeHUs MaTeMaTH4ecku chopMyIMpoBaHHON mpoOIEMsl,
MO/IEIMPOBATh pealIbHbIE CUTYallUU Ha S3bIKE T€OMETPUH, UCCIIEN0BATh TOCTPOECHHBIE
MOJIEIM C UCIOJb30BAHUEM I'€OMETPUUECKUX MOHATUH M TEOpeM, amlmapara aiaredpsbl,
pelaTh NpaKTHYECKUE 3a/1a4H, CBSI3aHHbIE ¢ HAXOXKAECHUEM F€OMETPUYECKUX BEJIMYNH;
UMETb IIPEJCTaBICHHs 00 OCHOBHBIX 3TallaX Pa3BUTUS T€OMETPUU KaK COCTABHOM YacTu
(GbyHaMeHTa pa3BUTHUS TEXHOJIOTUH.
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TEMATHYECKOE IINTAHUPOBAHMHE 11 KJIAC (anreopa)

KoimuecTBo
Ne KoanyecTBo
Tema KOHTPOJIbHBIX
4yacoB
padoTt
1 | @yHKUMH 19 1
2 | IlponsBoaHas 10 1
3 | Ilpumenenue mpou3BOTHON 15 1
4 | TlepBooOpa3Has U UHTETpal 12 1
5 | PaBHOCHIIBHOCTH ypaBHEHUI 1 HEPABEHCTB 31 1
6 | PaBHOCHJIIBHOCTH HEPABEHCTB Ha MHOXKECTBAX 11 1
Wcnonb3oBanue cBOMCTB PyHKUUN MTPU 12 1
7 | pemieHnn ypaBHEeHUH U HepaBeHCTB. CHCTEMBI
YpaBHEHUI ¢ HECKOJLKIMH HEU3BECTHBIMHU
8 | IloBTOpeHue 18 1
NUTOI'O: 136
TEMATHYECKOE IINTAHUPOBAHHE 11 KJIACC (reometpusi)
Ne HaumenoBanue pa3jiesioB Bcero yacos Koun4ectBo k/p
n/n
1 BexTopsl 6 -
2 Merton koopauHaT. JBrkeHus 14 1
3 HunuHap, KOHYC, IIap 15 1
4 OO6beMblI Ten 16 1
5 O6o0maroriee MOBTOPEHUE 13 1
Hroro 68
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