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MNOACHUTEJBbHASA 3AIIMCKA

Jannas pabGoyass mnporpaMma COCTaBi€Ha C I€JIbI0 IJIAHUPOBAHUS,
OpraHu3alyy, KOPPEKUUU W YHNPaBICHUS YYEOHBIM MPOLIECCOM IO U3YYECHHIO
yuebHoro npeamera «Marematuka» B 10-11 kmaccax 'bBOY COHI um. H.C.
Hoposckoro c.Ilon6ensck B 2023-2024 yyeGHOM ropy.

Y4eOHbIH KypC «Auredpa 1 HA4YaJIa MATEMAaTHYECKOI0 AHAJIU32)» SBIACTCSA OJHUM M3
HauOoJiee 3HAYMMBIX B MpOrpaMMe CpPEIHEro oO0IIero oOpa3oBaHMs, MOCKOIBKY, C OJHOMI
CTOpPOHBI, OH 00€CHeYrMBAET WHCTPYMEHTAIbHYIO 0a3y Uisi M3y4eHHUsT BCEX ECTECTBEHHO-
HAy4YHBIX KYpCOB, a C JIpyrol CTOpOHBI, (OPMHUPYET JOTHUYECKOEe U a0CTPaAKTHOE MBIIICHHUE
oOydaromuxcs Ha ypoBHE, HEOOXOJUMOM JUIsl OCBOEHHUS MH(OPMATHKH, OOUIECTBO3HAHUSA,
UCTOPUU, CJIOBECHOCTH M JPYTrUX JUCUUIUIMH. B pamMkax paHHoOro y4eOHOro Kypca
oOydarolmuecs: OBJIAJIEBAIOT YHHUBEPCAJTbHBIM SI3bIKOM COBPEMEHHOM HaykKu, KOTopas
(bopMynHpyeT CBOM TIOCTHUKEHHSI B MaTeMaTU4YecKoi opme.

VY4eOHbIlt Kypc aireOpbl U Havyajl MAaTeMAaTHYECKOrO aHalli3a 3aKJIaJIbIBA€T OCHOBY IS
YCICIIHOTO OBJaJCHHUS 3aKOHAaMHU (PU3UKH, XUMHUU, OHOJIOTMM, TOHUMAHUS OCHOBHBIX
TEHACHIMI Pa3BUTHUA DKOHOMUKH W OOIIECTBEHHOW >XW3HH, TMO3BOJIIET OPUEHTHPOBATHCA B
COBPEMEHHBIX IH(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIIOJIb30BaTh UX IS
JajpHelnero o0pa3oBaHUsl M B IOBCEIHEBHOM Xu3HU. B To e BpeMs oBiajgeHHUe
aOCTpakTHBIMH UM JIOTMYECKH CTPOTMMM KOHCTPYKLMSMH aiareOpbl M MaTeMaTH4eCKOIro
aHaJlu3a pa3BUBAET YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTb HCTHHHOCTb,
JOKa3bIBaTh YTBEPKIEHUS C MTOMOIIBIO HHAYKIUHA U PacCykAaTh JAEIYKTUBHO, UCIIOJIB30BATh
00001IeHNEe ¥ KOHKPETH3alMIo, a0CTparupoBaHUE M aHAJIOTHI0, (GOPMUPYET KpEaTUBHOE U
KPUTHUYECKOE MBIILIICHUE.

B xoxe uzyuyenust yueOHOro kypca «Ainredpa M Hadaja MAaT€MaTHYECKOI'O aHAJINU3a»
oOyyarouiyecsl IMOJIydaloT HOBBIM OIBIT PELIEHUS NPUKIAJHBIX 3a7ad, CAMOCTOATEIHHOIO
IOCTPOCHMSI MAaTEMaTUYECKUX MOJENEH pEeaIbHbIX CUTYyalluid, MHTEpIIPETALMU IMOJIY4ECHHBIX
PELICHMI, 3HAKOMATCS C IPUMEPAMH MaTeMaTHYECKUX 3aKOHOMEPHOCTEN B PUPOJIE, HAYKE U



HCKYCCTBE, C BBITAIOIIUMHUCS MATEMATHUYCCKUMHU OTKPBITUSIMU U MX aBTOPAMHU.

Y4eOHbIli Kypc 001amaeT 3HAYMTEIBHBIM BOCHUTATEIBHBIM IMOTSHIIHAIOM, KOTOPBIN
peanm3yeTcsl Kak uepe3 y4eOHBI MaTepuall, CIOCOOCTBYIOMUN (OPMUPOBAHUIO HAYYHOTO
MHUPOBO33pEHUS, TaKk MW depe3 cHenupuky ydyeOHON JAesITenbHOCTH, TpeOyromei
MPOJIOJDKUTEIPHOW ~ KOHIICHTPAllMA BHHMAHUS, CaMOCTOSATEIBHOCTH, aKKypaTHOCTH U
OTBETCTBCHHOCTH 3a IMOJIYYCHHBIN PEe3yJIbTaT.

B ocHoBe meToanku oOyuyeHHs anreOpe W HavyagaM MAaTEMaTHYeCKOrO aHAan3a JICKUT
JESATEHPHOCTHBIN TPUHIIAIT 00 yYCHUSI.

B crpykType yweOHOTO Kypca «AnreOpa W Hayala MaTeMaTHYECKOTO aHaIH3a»
BBIJICTICHBI CIICYIONINE COJIEPIKATEIhHO-METOUYECKHE JMHUU: «Uucia W BBIYUCICHUSY,
«DyHKIMK 1 TpaduKu», «YpaBHEHUS U HepaBEHCTBa», «Hadana MaTeMaTHYeCKOTro aHan3ay,
«MHOKeCTBa U JIOTHKa». Bce OCHOBHBIE CO/IepKaTeIbHO-METOINIECKUE JIMHUU U3YYarOTCS Ha
NPOTSHKEHUU JBYX JIET OOYYCHHUS HAa YPOBHE CpPEIHEro 00IIero oOpa3oBaHUs, €CTECTBCHHO
JOTIOHSASL JIPYT Jpyra W TMOCTEIICHHO HACHIIMAsICh HOBBIMH TeMaMHU W pasjueiaMu. JlaHHBIHA
y4EOHBIM KypC SIBISICTCS HMHTETPATHBHBIM, ITOCKOJIBKY OOBEIMHSAECT B ceOE coJepiKaHHe
HECKOJIBKMX  MaTEMaTHYEeCKUX JINCIMIUIMH, TaKuX Kak airedpa, TPUTOHOMETpHS,
MaTEMaTUYCCKUN aHalln3, TCOPUS MHOXECTB, MaTeMaTW4yeckas joruka u apyrue. Ilo mepe
TOTO0 KaK OOydYarommecs OBJIAJEBAIOT BCE Ooyiee IMIMPOKUM MATEMAaTHYECKHM aImaparoMm, Y
HUX MTOCIIEZ0BATETHFHO (DOPMHUPYETCS U COBEPIICHCTBYETCS YMEHHE CTPOUTH MAaTEMAaTHUECKYIO
MOJIeIb PEabHOW CHUTYyaIlid, MPUMEHATh 3HaHWs, IOJyYeHHBIE TPH HM3YyYEeHUH Y4eOHOTO
Kypca, JUIsl peIIeHUs] CaMOCTOSTENBHO ChOPMYITMPOBAaHHONW MaTeMaTUIECKOW 3a7jaui, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConmepkarenpbHO-MeTOqUYECKass  JTWUHUS  «Yucma W BBIYMCICHUS»  3aBepliacT
(GopMUpOBaHUE HABBIKOB HCIIOIB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOpPOE OBLJIO HayaTo Ha
ypOBHE OCHOBHOT'O 00111ero oopasoanus. Ha ypoBHe cpennero ob6miero oobpasoBanus ocoboe
BHUMaHHE yaeseTcs: (GOPMHUPOBAHHUIO HABBIKOB PAIIHOHAIBHBIX BBIYMCICHUH, BKIIOYAIOIINX B
ceOst UCTIOIB30BaHKE PAINIHBIX (POPM 3aMUCH YKCIIA, YMCHHE JIeTIaTh IPUKHUJIKY, BBITOTHATh
npuOMMKEHHBIE  BBIYHMCICHUS, OICHWUBAaTh  YHCIOBBIE  BBIpAKEHHUs, paboTath ¢
MaTeMaTUYeCKUMU KOHCTAHTAMHU. 3HAaKOMbIE OOy4YalolMMCS MHOXXECTBA HATypaJIbHBIX,
[EJIBIX, PAIIMOHATBHBIX U JEHCTBUTEIBHBIX YHCEN JOTOTHSIIOTCS MHOKECTBOM KOMILIEKCHBIX
grcell. B KaXIOM U3 3TUX MHOXECTB PacCMaTPUBAIOTCSI CBOMCTBEHHBIC €My CHEIUpUYECKUe
3aJlayy ¥ OTepaIuu: AeJICHUE HalleN0, ONEPUPOBAHNE OCTATKAMU Ha MHOXECTBE IEJIbIX YHCEl,
0CcOOBIE CBOMCTBA PAIMOHAIBHBIX U HPPAIMOHAIBHBIX YHCEl, apuMEeTUYECKUEe OInepaluu, a
TaK)KEe W3BJIICUCHWE KOPHS HATYypaJIbHOW CTETIEHHM Ha MHOXKECTBE KOMIUICKCHBIX YHCEN.
brnarogaps mocinenoBaTensHOMY PACIIMPEHUIO KPyTa MCIOJB3YyeMbIX YHCET W 3HAKOMCTBY C
BO3MOXHOCTSIMH WX TPUMEHEHHUS [UIs PEIICHHWs Pa3IuYHbIX 3a7ad  (GopMUpyeTCs
MPEICTAaBIICHNEe O €IMHCTBE MATEMaTHKH KaK HAyKu W €€ pOJM B TMOCTPOCHUU MOJENeH
pEaNTbHOTO MHPA, TUPOKO MUCIOJIB3YIOTCS 0000IICHNE H KOHKPETH3AITHSI.

Jluans «YpaBHEHUS W HEPABEHCTBA» pPEaU3yeTCs Ha MPOTSHKECHUU BCETO OOyYECHHS Ha
YpOBHE cpeAHero oOuero oOpa3oBaHUs, IOCKOJIbKY B KaxIoM paszaene I[Iporpammebl
MPETYyCMOTPEHO PEIICHHE COOTBETCTBYIOIMIMX 3amad. B pesynbTate  oOydarommecs
OBJIAJICBAIOT PA3TMYHBIMU METOJAMH PEIICHHS PAIlMOHATBHBIX, HUPPAMOHAIBHBIX,



MOKA3aTeNbHbBIX, JOTapU(PMHUUECKUX W TPUTOHOMETPUUECKUX YpaBHEHWUH, HEPABEHCTB U
CHUCTeM, a TaKkKe 3a7ad, CcoAepXkamux mnapaMmerpsl. [lomydeHHbIE YMEHHS MIUPOKO
UCTIONB3YIOTCSl TIPH HCCIEAOBAHUM (PYHKIMA C TIOMOINBIO TPOU3BOAHON, MPH pPEIICHUH
OPUKJIATHBIX 337ad W 337ad Ha HaxO0XJACHWE HAWMOONbIIMX W HANMEHBIIUX 3HAYCHHH
¢ynkumu. [lanHas conepikaTenbHas JTUHHS BKIIOYAeT B ceOs Takke (popMHpOBaHHE yMEHUH
BBITMIOJTHATH pacu€Thl mo (opmynaM, MpeoOpa3oBaHUs PAlMOHATBHBIX, UPPALUOHAIBHBIX U
TPUTOHOMETPUYECKUX BBIPDAKEHUH, a TakKe BBIPAXKCHHUHA, COACPKAIIUX CTENEHU U
norapudmel. brarogaps u3ydeHHIo anreOpanmyecKkoro Marepuaia MPOUCXOTUT JalbHEUIIee
pa3BUTHE AJITOPUTMUYECKOTO M aOCTPAKTHOIO MBIIUIEHUS OOydYaromuxcs, (GpopMupyroTcs
HaBBIKH JIEAYKTUBHBIX PACCYXJACHHUU, pabOThl C CHUMBOJIBHBIMU (DOpMaMH, TMPEICTaBICHUS
3aKOHOMEpPHOCTEH M 3aBHUCHUMOCTEH B BHJE PABEHCTB M HEpaBEHCTB. AnreOpa mpenajaraer
3¢ (eKTUBHbIE WHCTPYMEHTHI ISl PEIICHUS MPAKTUYECKHX M €CTECTBEHHO-HAyUYHBIX 3ajad,
HarJISTHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK SI3bIKa HAYKH.

CopepxxarenpbHO-MeTOoqUYeCKas THHUS «DYHKIIUN U TpauKM» TECHO MEPeIIeTaeTCs C
APYTUMU  JIMHUSMH ~ y4eOHOTO  Kypca, IIOCKOJBKY B KAaKOM-TO CMBICIE  3adaéT
MOCJICIOBATEIBHOCTh ~ M3yYeHUs MaTepuana. VI3ydeHWe CTeneHHOW, MOKa3aTeIbHOM,
Jorapu(MUUECKO W  TPUTOHOMETPUYECKMX (QYHKIMH, WX CBOHCTB © TpaduKoB,
UCTIOJIb30BaHNe (DYHKIMK NI pENICHUs 3a71a4 U3 JAPYTruX ydeOHBIX MPEIMETOB U PearbHOU
KU3HU TECHO CBSI3aHO KaK ¢ MaTEeMaTHYECKUM aHAJIM30M, TaK U C PEIICHWEM ypaBHEHHUH U
HepaBeHCTB. [Ipu 3ToM Gosbllioe BHUMaHUE yaenseTcss (OPMUPOBAHUIO YMEHHS BBIPAXKATh
dopMynamMu 3aBUCUMOCTH MEXKIY Ppa3IMYHBIMU BEJIMYMHAMH, HCCIEAOBATH IMOJy4YEHHBIC
byHKIMu, cTpouth WX Tpaduku. Marepuan 3TOW coAepKaTeIbHON JMHUU HallelieH Ha
pa3BUTHE YMEHUN U HABBIKOB, MO3BOJIAIONIMX BBIPAKATh 3aBUCUMOCTH MEXIYy BETUYMHAMH B
pasuuHON opMe: aHATMUTHYECKOH, rpadrmueckoi u cioBecHou. Ero nsydenue crocoOCcTByeT
Pa3BUTHIO AJTOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K OOOOIICHUI0O W KOHKPETH3AIIWH,
UCIIOJIb30BAHUIO aHAJIOTUH.

ConepxarenpHas nuHusa «Havana MaTeMaTHYECKOTO aHANIM3a» MO3BOJISET CYIIECTBEHHO
paCHIMPUTDH KPYT KaK MaTEeMaTHUECKUX, TaK M MPUKIAIHBIX 33124, JOCTYMHBIX 00yJaromuMcs,
TaK KaK y HUX TOSBISETCS BO3MOXHOCTh CTPOUTH TpadUKH CIOKHBIX (QYHKIIUN, OMPEEIATh
WX HAuOOJbIINE W HAUMEHbBIIHNE 3HAYCHUS, BBIYUCIATH IUIOMAAN (GUTYp W OOBEMBI Te,
HaXOJUTh CKOPOCTH M YCKOpEeHHs mpoueccoB. JlaHHas cojepKaTelibHas JUHUS OTKPBIBAET
HOBBIE BO3MO)KHOCTH MOCTPOEHUSI MaTEMaTHYECKUX MOJIENIEN peaslbHbIX CUTYyalluii, TO3BOJISET
HAXOJUTh HAWJIydIllee PENICHUE B MPHUKIATHBIX, B TOM YHCIE COLUAIHLHO-DPKOHOMHYECKHUX,
3ajayax. 3HAKOMCTBO C OCHOBAMHM MAaTEMaTHUYECKOTO aHalu3a CHOCOOCTBYET Pa3BUTHUIO
abcTpakTHOTO, (POPMaIbHO-TOrHYECKOr0 U KPEaTUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUHN
pacmo3HaBaTh TMPOSIBJICHUS 3aKOHOB MAaTEMaTWKHM B HAayKe, TEXHUKE H HCKYCCTBE.
OOyuaromuecss y3HAIOT O BBLIAIOIIMXCS pe3yJibTaTax, MOJYyYEHHBIX B XOJE€ pa3BUTHUSA
MaTeMaTUKH KaK HayKd, U 00 MX aBTOpax.

CopepxxarenbHO-MeTOAUYECKasT JHUHUSA «MHOXeECTBa W JIOTHKa» BKIIOYAaeT B ce0s
AJIEMEHTHl TEOPHUM MHOXXECTB M MAaTEMaTH4YEeCKOW JIOTMKH. TeopeTHKO-MHO>KECTBEHHBIC
MIPEICTABIICHUS MPOHU3BIBAIOT BECh KypC IIKOJIHHOW MAaTEeMAaTHKW W TPEAJiaraloT HauOoiiee
VHUBEPCAITBHBIN S3BIK, OOBEIUHSIONINA BCE pa3/ielbl MATEMATHKU U €€ MPWIOKEHUH, OHU



CBSI3BIBAIOT PA3HBIE MATEMATUYECKHUE AUCHMUIUIMHBI M HUX TNPUWIOKEHUS B €IUHOE IEJOE.
[ToaToMy Ba)XHO J1aTh BO3MOXKHOCThH 00YyYarIIeMycsi MTOHUMATh TEOPETUKO-MHOKECTBEHHBIM
SA3bIK COBPEMEHHOMW MAaTE€MaTHMKH M MCIOJIb30BATh €r0 [Jis1 BBIPAXKEHUS CBOMX MBICIEH.
JlpyruMm BaKHBIM NPU3HAKOM MAaTE€MAaTUKU KaK HAYKU CIEAYET MPU3HATh CBOMCTBEHHYIO €M
CTPOroCcTb  OOOCHOBAaHMII W  CIE€JOBaHUE ONPEACNEHHBIM  MpaBUjaM  IMOCTPOEHUs
J0Ka3aTeJIbCTB. 3HAKOMCTBO C 3JIEMEHTaMU MAaTeMAaTUYECKOH JIOTUKU CIIOCOOCTBYET Pa3BUTUIO
JIOTUYECKOTO MBIIUICHUST O0YyYaloImuXcs, MO3BOJISIET UM CTPOUTH CBOM PACCYXKICHHUS Ha
OCHOBE JIOTUYECKHUX MPaBUI, GOPMUPYET HABBIKA KPUTHUECKOTO MBIIIICHUS.

B yueOGHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHaln3a» MPUCYTCTBYIOT
OCHOBbI ~ MATEMaTHYECKOTO  MOJICIUPOBAHMS, KOTOpPhlE MPHU3BAaHbI  CIOCOOCTBOBATH
(GbOpMUPOBAHUIO HABBIKOB TMOCTPOCHHUS MOJENCH peallbHbIX CHUTYaIlMi, UCCIACAOBAHUS ITHUX
MoJiefied ¢ TIOMOLIBIO ammapaTa aiaredpbl U MaTeMaTH4YecKOTro aHajau3a, WHTepHpeTalnuu
MOJIYYCHHBIX PE3YyJAbTaTOB. Takue 3adaHusl BIUIETEHBI B KaXIblil U3 pa3feioB NPOTrPaMMBbl,
MOCKOJIBKY BECh MaTepuaj yueOHOro Kypca IIMPOKO UCTIONB3YETCS JJIsl PEIICHUs MPUKIIaTHBIX
3amad. Ilpm pemeHun peanbHBIX MPAKTHYECKUX 3a7ady  OOydarolIuecss pa3BUBAIOT
HA0JII01aTeTbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, MCIOJIb30BATh
aHaJoruro, o000IaTh W KOHKPETU3UPOBaTh MpobieMy. JlesTenbHOCTh MO (POPMHUPOBAHUIO
HaBBIKOB pEIICHUS MPUKIAIHBIX 3a7ad OpPraHu3yeTcsi B TMPOLECCEe H3YyUYEHUS BCEX TEM
y4eOHOro Kypca «Airedpa u Havaja MaTEMaTUYECKOTO aHaIN3a.

Leab ocBoeHusi nporpaMmmbl yue0Horo kypca «'eomerpus» Ha yriayOJnéHHOM ypOBHE
— pa3BUTHE WHIUBUIYAIbHBIX CIIOCOOHOCTEH OOYYaIOUIMXCS MPU M3YYEHHH T'€OMETPHUH, Kak
COCTaBIIAIOIIECH TpeAMeTHONH oOiacTu «MaTtemaTuka U MHPOpMATHUKa» udepe3 obecreueHue
BO3MOXHOCTU MPUOOPETEHUS M UCIOJIb30BaHUs Oosiee TIyOOKUX M€OMETPUYECKUX 3HAHUU U
JEeUCTBUH, crenu(UYHBIX TEOMETPUHU, U HEOOXOJUMBIX JIJISl YCIEIIHOTO MPO(eCcCHOHATBFHOTO
o0pa3oBaHus, CBI3aHHOTO C UCIIOJIb30BAHUEM MATEMAaTHKH.

[IpuopuTeTHBIMH ~ 3aJayaMud  Kypca TE€OMETpUHM Ha  yriayOJnEHHOM  ypOBHE,
PaACHIMPSAIONMINMH M YCHJIMBAIOIIUMU KypCc 0a30BOT0 YPOBHS, SBIISIOTCS:

paclIMpeHue TMpPEACTaBICHUS O TEOMETPUM KaK YacTH MHUPOBOM KyJIbTYypbl U
dbopMHUpOBaHUE OCO3HAHUS B3aMMOCBSI3H T€OMETPUU C OKPYKAIOIIUM MUPOM;

dbopMupoBaHUE TPECTABICHUS O TMPOCTPAHCTBEHHBIX (PUTYpaX KaK O BaKHEUIIIHNX
MAaTEMAaTHYECKUX MOJEIAX, IMO3BOJSIONIUX OINKMCHIBATh W W3y4aTb pPA3HBIE SIBJICHUS
OKPYXAaIOIEro MUpa, 3HAaHWE MOHATUHHOTO ammapara 1o pasaeny «CtepeomMeTpus» yueOHOro
Kypca reOMETPUHU;

dbopMupoBaHUE YMEHUS BIAJACTh OCHOBHBIMU MOHSATUSMH O MTPOCTPAHCTBEHHBIX (UTYpax
M UX OCHOBHBIMU CBOMCTBaMH, 3HAHHE TE€OpeM, POpMysl U YMEHHE WX MPUMEHSATH, YMECHUS
JIOKa3bIBaTh TEOPEMbI U HAXOAUTh HECTAHAAPTHBIE CIIOCOOBI PELICHUS 3a]1ay;

dbopMHupoBaHUE YMEHHUS pACIO3HABATH HA YepTEXKaX, MOJEISAX U B PEATBHOM MHPE
MHOTOI'PaHHUKHU U TeJa BPalllEeHUsI, KOHCTPYUPOBATh T€OMETPUUECKUE MOJIEIIH;

dbopMupoBaHue  MOHMMaHUS  BO3MOXXHOCTM  aKCMOMATHUYECKOTO  TMOCTPOEHUS
MaTeMaTU4eCKUX Teopuil, popMHUpOBaHNE MOHUMAHUS POJIM AKCMOMATUKHU MPHU MPOBEIACHUU
pacCyXJICHUM;

dbopMupOBaHUE YMEHUSI BIIAJIETh METOJAMHU JOKa3aTEIbCTB U QJITOPUTMOB PEIICHUS,



YMEHHUST WX TMPUMEHATh, NPOBOAUTH JIOKA3aTEIbHBIC PACCYXKACHUS B XOAC pEIICHUS
CTEPEOMETPUUECKUX 3a7ad M 3aJad C HPAKTUYECKUM COJAepKaHueM, (HOpMUpPOBaHUE
MPEACTABICHU O HEOOXOAMMOCTH JOKAa3aTebCTB MpPU OOOCHOBAaHUM MATEMATHUYECKHX
YTBEPKICHUN U POJTU aKCHOMATUKH B MPOBEICHUH JETYKTUBHBIX PACCYXKICHHM;

pa3BUTHE U COBEPILICHCTBOBAHME HHTEJJIEKTYAIbHBIX M TBOPYECKUX CIOCOOHOCTEU
00yJaroInXcs, MO3HABATEIBHON AaKTUBHOCTH, HCCIIEIOBATEIBCKUX YMEHWUU, KPUTHYHOCTH
MBIIIICHUS, HHTepECca K U3YUCHUIO TCOMETPHUH;

dopMupoBanue (QYHKIIMOHAILHONH T'PAMOTHOCTH, PEJICBAHTHOW TE€OMETPHUH: YMCHUS
pacrmo3HaBaTh TPOSBICHHUS T€OMETPHUECKUX TMOHSATHH, OOBEKTOB W 3aKOHOMEPHOCTEH B
pCaNbHBIX )KH3HEHHBIX CUTYAIUAX U TIPH U3YYCHHUH JIPYTUX YUEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEH W 3aKOHOMEPHOCTEW, MOJETUPOBAHUS PEATbHBIX CHUTYyallud, HCCIEIOBaHUS
MOCTPOEHHBIX MOJIENICH, MHTEPIPETALNU TTOTyUYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH  COZIEpXKATENbHBIMU JIMHUSMU Yy4yeOHOro kypca «l'eomerpusi» B 10-11
kiaccax sBisitorcs: «lIpsiMble M TUIOCKOCTHM B MpOCTpaHCTBe», «MHororpanHukny, «Tena
BpaleHus», «BeKTopbl 1 KOOPJAUHATHI B MPOCTPAHCTBEY, «J{BIKEHHS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHuE «yMETh ONEPUPOBATH MOHSATUSIMUY,
pEJIeBaHTHBIMU T'€OMETPUM Ha YIIIyOJI€HHOM ypoBHE oOyuenus B 10—11 kimaccax, oTHOCUTCA
KO BCEM COJIepP)KaTeIbHBIM JIMHUSAM y4eOHOTo Kypca, a (GOpMHUPOBAHHE JIOTUYECKUX YMEHUH
pacnpenensieTcss He TOJBKO IO COAEp)KaTeIbHBIM JHHHUSAM, HO M IO TroaaM OOy4YeHHS.
Copnepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE TMPEIMETHBIM pe3yJbTaTaM OCBOCHUS
OenepanpHOil  pabodeil  mporpamMMmbl, — pacupeleN€HHBIM [0  rojaMm  OOy4YeHHs,
CTPYKTYPUPOBAHO TaKUM 0Opa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIMITHAIBHBIM BOIIPOCAM
oOydaromuecs: 00pamaiuch HEOJHOKPATHO. OTO TMO3BOJSET OPraHU30BaTh OBJIAJICHUE
T€OMETPUUYECCKUMHU TIOHSATHSIMU M HABBIKAMH  TIOCJIEIOBATEILHO U  TOCTYMATENbHO, C
COOJI0O/IEHNEM TPUHIIUIA TTPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKIIOYATh B OOIIYIO CHUCTEMY
T€OMETPUYECKUX MPEICTABICHUN 00yUaloOmuXCsl, pacupsis U yrayossis e€, oopa3ys MpoYHbIe
MHOKECTBEHHBIE CBSI3H.

[lepexoa kK M3y4EHUIO TEOMETPHUH Ha YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3ngath ycioBus mius guddepeHnuanuu 0O0y4eHHs, TOCTPOCHUS WHIWBHIYATbHBIX
oOpa3oBaTelIbHBIX MpOrpamMM, OOECHeUuTh YIIIYOJIEHHOE W3yYeHHWE TEOMETPUM Kak
COCTaBIIAIONICH yuyeOHOro mpeamera «MaTemaTHuKay;

MOATOTOBHUTH O0YYAIOIIUXCS K MPOOJDKEHUIO U3YUYEeHUS MaTeMAaTUKU C YYETOM BBIOOpa
Oynymeit nmpodeccun, odbecrieurBas MPEEMCTBEHHOCTh MEXKY OOITUM U TTPO¢eCCHOHATBHBIM
o0pa3oBaHUEM.

Y4eOHblii Kypc «BepoiTHOCTH M CTAaTHCTHKa» 0a30BOTO YpPOBHSA SIBIISETCS
NPOAODKEHHEM U Pa3BUTHEM OJHOMMEHHOIO y4eOHOro Kypca 0a30BOro YpOBHS OCHOBHOM
mkoubl. Kype nmpennasnader st GOpMUPOBaHHS Y 00yUYaAIONTUXCS CTATUCTHIECKON KYJIBTYPHI
Y TIOHUMAHUS POJIM TEOPUHU BEPOSTHOCTEH KaK MaTeMaTUYECKOTO HHCTPYMEHTA ISl U3YUCHUS
CIy4yalHBIX COOBITHM, BeIWYMH U mnpoueccoB. IIpu wu3zyueHun Kypca oOoraiarTcs
MPEACTABICHNS YYaIlIMXCSd O METOAaX WCCIEOBaHUS HW3MEHYMBOTO MHpA, Pa3BUBACTCS
MOHMMAaHUE 3HAYUMOCTH H OOIMHOCTH MaTEeMaTHYEeCKUX METOJOB TO3HAHUS  Kak
HEOThEMJIEMOM YaCTH COBPEMEHHOI'O €CTECTBEHHO-HAYYHOI'O0 MUPOBO33PEHMUS.



ConeprkaHre Kypca HalpaBJICHO Ha 3aKpETUICHWE 3HAHWW, MOJTYyYEHHBIX TPH U3YYCHUHU
Kypca OCHOBHOW IIKOJIBI M Ha pa3BUTHE TMPEACTABICHUA O CIy4alHBIX BEIWYUHAX W
B3aMMOCBS3SIX MEKIYy HUMH Ha BaXHBIX MpPUMEpax, CHKETHl KOTOPBIX TOYEPITHYTH U3
OKPYXAaIOIIEro MUpa.

B CcOOTBETCTBUY C yKa3aHHBIMU IIEJSIMU B CTPYKTYype Y4eOHOTro Kypca «BeposaTHOCTh U
CTaTHCTHKAa» CPEJIHEW IIKOJBI Ha 0a30BOM YpOBHE BBIJIEICHBI CIECIYIONINE OCHOBHBIE
conepkarenbHble TMHUN: «CiydaiiHbIe COOBITHS M BEpOSATHOCTHY, «CiydailHble BETUYUHBI U
3aKOH OOJIBIINX YUCET.

BaxxHyro dYacTh Kypca 3aHMMAeT HM3YyYCHHE TE€OMETPUYECKOT0 M OWHOMHAIBHOTO
pacnpeneneHu M 3HAKOMCTBO C WX HENPEPHIBHBIMU aHAJIOTAaMM — TIOKa3aTeIbHBIM U
HOPMAJILHBIM PACIIPEACIICHUSIMH.

Conepxanne muHUN «CiydaliHbIe COOBITHS M BEPOSTHOCTHY CIIY)KUT OCHOBOW JIISI
dbopMHUpOBaHUS TIPEJICTABICHUH O pacHpeeICHUN BEPOSTHOCTEH MEXKIy 3HAYCHUSIMHU
CIIy4aiiHBIX BEJIMYWH, a TAK)Ke dTa JIMHUSA HeoOXoauMa Kak 0a3za /i U3ydeHUs 3aKoHa
OONBIIMX Ynced — (PYHIAMEHTaJbHOTO 3aKOHA, JCHCTBYIOIIETO B NPHPOJAC W OOIICCTBE H
UMEIOIIET0 MaTeMaTudeckyro (opmanm3aruio. CaMm 3akoH OONBIIUX YHCEN Tpejjiaraercs B
03HAKOMUTEITLHOW opMe ¢ MUHUMAJILHBIM MCIIOJIb30BAHHEM MaTeMaTHYEeCKOro hopMain3ma.

Tembl, CBsSI3aHHBIC C HENPEPBIBHBIMU CIIyYalHBIMH BEJIWYHMHAMH, AaKIECHTUPYIOT
BHUMAaHHE IIKOJbHUKOB HA OIHMCAaHUM W W3YYCHHH CIIy9alHBIX SBICHUH C TOMOIIBIO
HenpepbIBHBIX (QyHKIHH. OCHOBHOE BHUMAaHHE YACISICTCS MOKA3aTeIbHOMY M HOPMaJbHOMY

pacnpeneseHUsIM, IPY STOM TPE/IIoJIaracTcsl 03HAKOMHUTEIILHOE U3YUCHHE MaTepuaiia 0e3
J0Ka3aTeIbCTB IPUMEHIEMBIX (DaKTOB.

B cooTBeTcTBHYM ¢ yu4eOHBIM IJIAaHOM IIKOJIBI HA M3y4YeHHE mpeameTa «MaremaTtrkay» B 10
KJ1acce oTBoauTCS — 272 4Jaca (8 yacoB B Heqeno) U B 11 kimacce — 2384 (74 B HEIEIIO).

HDOMQDfCVI’I’lO’{Ha}Z ammecmayus IIPOBOJUTCIA B COOTBETCTBHHU C "[ToJIO’KEHHEM O

dbopMax ¥ CpoKax MPOBEACHHUHU NPOMEKYTOYHOU ATTECTAIIMUA OO VUAOIINXCS U
OCVIIECTBJIEHUHU TEKVIIEr0 KOHTPo st uX vernesaemocTd B I bOY COII um. H.C.
Jloposckoro c. [Togbenbck" B hopMe UTOrOBOM KOHTPOJIBbHOM padOThL.

COJAEP KXAHME OBYYEHMUSA

10 KJIACC

Yucsa v BbIYMCICHUS

Parmmonanbhbie yncia. OOBIKHOBEHHBIC U JIECATUYHBIE APOOH, MPOILIEHTHI, OECKOHEUHBIC
nepuoandeckue apoou. I[IpuMeHeHne npodei u MPOICHTOB JUIS PENICHUS MPUKIIAIHBIX 3a1a9
W3 Pa3JINYHbIX OTPACIIEN 3HAHUMN U PEATbHOMN KU3HMU.

JlelicTBUTENbHBIE YKcia. PallnoOHAIBHBIE W MpPpAIIMOHATIbHBIE Ynclia. Apu(pMETHICCKUE
omnepaluu ¢ ACUCTBUTEIBHBIMU YUCIaMU. MOynb AEUCTBUTEIBHOTO YUCIAa U €r0 CBOMCTRBA.
[Tpubnm>xEHHBIC BBRIUUCICHHUS, TTPaBUIa OKPYTJICHUS, MPUKUJIKA U OIICHKA pe3yJibTaTa



BBIUHMCIICHUMN.

Crenenb ¢ uenbiM nokazareneMm. bunom Herorona. Mcnonb3oBanue noaxoasmei (popmsl
3allMCH IEMCTBUTENBHBIX YUCEN JJISI PEIICHUS NPAKTUUECKUX 3a7a4 U IPEACTABICHUS TAHHBIX.

Apudmernyeckuii KOpeHb HATYpPaJIbHOM CTENEHU U €r0 CBOMCTBA.

CreneHb ¢ palMOHAIBHBIM MOKAa3aTENeM U €€ CBOMCTBA, CTENEHb C JEHCTBUTEIbHBIM
MTOKA3aTEJIEM.

Jlorapudm uucna. CoiicTBa norapudma. JlecsiTuuHble U HATYpaIbHbIE JOTrapU(MBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YMCJIOBOr0 apryMeHTa. ApKCHUHYC, apKKOCUHYC U
ApPKTAaHI€HC YMCIOBOTO apryMEHTa.

YpaBHeHUs] M1 HEPABEHCTBA

ToxzaecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHMsl. YpaBHEHHE, KOPEHb YpPaBHEHUS.
PaBHOCHIIBHBIE YpaBHEHUS U ypaBHEHUS-CIIEACTBUS. HepaBeHCTBO, pellieHHe HEPaBEHCTBA.

OCHOBHBIE METOJBI pEIICHUS LEIbIX U JAPOOHO-pAllMOHAJIBHBIX YpaBHEHUM U
HEpaBEHCTB. MHOIOWIEHB! OT OJHOW IEPEMEHHOW. JleleHre MHOroO4YwiIieHa Ha MHOI'OYJIEH C
octatkoM. Teopema be3zy. MHorousnensl ¢ ueiasiMu kodppunuentamu. Teopema Buera.

[Ipeo6GpazoBaHus YUCIOBBIX BHIPAXKEHUH, COAEPKALIUX CTENIEHN U KOPHHU.

Uppauvonansubie  ypaBHeHUs. (OCHOBHBIE METOJIbI PEUICHHUS UPPAUOHAIBHBIX
YPaBHEHUM.

Iloka3arenbHble ypaBHEHHS. OCHOBHBIE METO/IbI PEIICHHS TIOKA3aTEIbHbBIX YPAaBHEHUIA.

[IpeoGpazoBanre BhIpaXKEHHM, COEPIKAIINX JTOTapU(MBI.

Jlorapudgmuyeckue ypaBHeHHs. (OCHOBHBIE METOIbl PEIICHUS JOrapuPMUUYECKUX
yYpaBHEHUM.

OcHoBHBIE TpUTOHOMeTpHUUeckue Qopmyinbl. [lpeobpasoBaHre TPUTOHOMETPUUECKUX
BbIpKEHUM. PerieHne TpuroHoOMeTpUYECKUX YPABHEHHUI.

Pemenune cucrteM NMHEHHBIX ypaBHEHUW. MaTpuila CUCTEMBl JIMHEHMHBIX yPaBHEHUHU.
Onpenenutenb MaTpuilbl 2X2, €ro T€OMETPUYECKUN CMBICT U CBOMCTBA, BBIYHMCIECHUE €TI0
3HAYEHUs, NPUMEHEHUE OIPEHCIUTENs] Uil PEIICHUs CUCTEMbl JIMHEHMHBIX YPaBHEHH.
Pemenune nmpuknagHeIX 3aad ¢ MOMONIBID CUCTEMBI JIMHEWHBIX ypaBHeHU. McciaemoBanue
IMOCTPOEHHOW MOJENH C MOMOIIBK MATPULL U ONPEICITUTENEH.

[TocTpoeHre MaTteMaTUYECKUX MOJEIEN PEATIbBHOM CUTYyallH C ITOMOIIBK YPAaBHEHUU U
HEpaBeHCTB. [IpuMeHEeHNe ypaBHEHUM W HEPABEHCTB K PEIICHUIO MAaTEMaTUYECKHX 3aJad U
3a/la4y U3 pa3IUYHbIX 00JIacTel HAYKU U PeabHON KU3HH.

DyHKUNH U TPaPUKH

Oyukms, crnocoOsl 3amanust GyuHkmuu. B3ammuo oOpatabie Qyskmu. Kommosumms
dbynkiui. ['paduk pyHKmn. dnemeHTapHabie mpeodpa3oBanus rpadukoB (HYHKITHIA.

OO6macTh onpeneneHus U MHOXECTBO 3HadeHui ¢pyaknuu. Hymn ¢ynkmuu. [IpomexyTku
3HaKOMOCTOSTHCTBA. YETHBIE M HeuéTHbie GyHKIMU. [leprnognyeckue pynkmun. [IpomexyTku
MOHOTOHHOCTH (YHKIIMA. MakCUMyMbl 1 MUHUMYMBI QyHKIIMK. Hanbonbpiiee 1 HanMeHbIee
3Ha4YeHUS! (PYHKIUU HA IPOMEKYTKE.

Jlunelinasi, kBagpaTuyHas U ApOOHO-TMHENHHAs PYHKIUU. DIIeMEHTapHOE HCCIIeIOBaHHE
U MIOCTPOCHHE UX rpadUKOB.

Crenennass pyHKUUs ¢ HaTypaJibHbIM U LEJbIM ToKa3zaTesneMm. EE cBoiicTBa u rpaduxk.



CaolicTBa M rpauK KOpHS n-0il CTENEHU Kak (PYHKIUU OOpaTHOM CTENEHU C HATypalbHbIM
ITOKA3aTEJIEM.

[lokazarenbHass u  jorapupmuyeckas (yHKUHHM, UX CBOMCTBA M  rpadukxmy.
Hcnonb3oBanue rpadukoB PyHKIUHN 1J1s PELLICHUs YPAaBHEHUIA.

Tpuronomerpuyeckas OKPYXHOCTb, OIPEAEICHHUE TPUTOHOMETPUUYECKUX (DYHKIUI
YUCJIOBOTO apryMEHTA.

OYHKIMOHAJIbHBIE 3aBUCMMOCTH B pEAJIbHBIX IHpoleccax U sBieHUsX. ['paduku
pEANBHBIX 3aBUCUMOCTEM.

Havana MmaTeMaTH4eCKOro aHajau3a

[locnenoBaTenbHOCTH, CHOCOOBI 3a/1aHUs MIOCJIEI0BATEIIBHOCTEM. Meron
MaTeMaTHYE€CKON MHAYKIMH. MOHOTOHHBIE U OIpaHUYEHHBIE MOCIEN0BaTeNbHOCTH. McTopus
BO3HMKHOBEHHUSI MAaTEMAaTUUYECKOr0 aHAIM3a KaK aHajan3a 0€CKOHEYHO MalbIX.

Apudpmernyeckas W reoMmMeTpuueckas mporpeccud. beckoHeuHo — yObIBaroias
reoMmerpuyueckas nporpeccusi. CyMma 0€CKOHEYHO yOBIBAIOIIEH TeOMeTpHUUEeCKOM MpOTrpeccuu.
JIMHEVMHBIN W OKCHOHECHIMAIBHBIA pocT. Yucimo e. @Dopmyna CIOXKHBIX IPOLEHTOB.
Hcnonp30BaHue NpOrpeccuy i pEeLIEHUs] pealIbHbIX 3aJa4 IPUKJIAJHOTO XapakTepa.

HenpepoiBHble (QyHKIMM M uX cBoiicTBa. Touku paspbiBa. ACUMNTOTH TpaduKoB
¢ynkiuit. CoiicTBa GyHKUMNA HENPEPHIBHBIX HA OTpe3Kke. MeTon MHTEPBAJIOB IS PElICHUs
HepaBeHCTB. [IpuMeHeHne cBOMCTB HEMPEPBhIBHBIX (PYHKIMN [l peIIeHus 3a/1a4.

[lepBast u Bropas mnpou3BoaHble (yHKUMU. OnpeneneHne, TEOMETPUUYECKHM U
(pu3nyecKuil cMbICI IPOU3BOJHON. Y paBHEHHE KacaTeabHOM K rpaduKy QyHKIMH.

[IpousBoanble sneMeHTapHbIX (QyHKUMM. I[Ipous3BonHas cymMmbl, NIPOU3BEICHMUS,
YAaCTHOTO M KOMITO3ULIUU (YHKIHI.

MHoxkecTBa H JIOTHKA

MHOX€eCTBO, ONepaly HajJ MHOKECTBAaMU U UX cBoicTBa. J(narpammsl Diliepa—BeHHa.
IIpuMeHeHnE TEOPETUKO-MHOKECTBEHHOI'O ammnapara il OIMCAaHUs PEaNbHBIX IPOLECCOB U
SBJICHUH, IPU PEIICHUHU 3a]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB.

Omnpenenenue, Teopema, CBOHCTBO  MaTeMaTH4YECKOro  OOBEKTa,  CIEACTBHUE,
JOKa3aTeIbCTBO, PABHOCUJIBHBIC YPaBHEHMUS.

11 KIIACC

Yucuaa 1 BbIYMCICHUS

Harypanbupie n nensie uucna. [IpumeHeHuMe NPU3HAKOB AECIUMMOCTH LEIBIX YHCET,
HanOonpImuii o0t menurens (manmee — HOJl) m HammeHblmee oOiiee KpatHoe (jaiee —
HOK), octatkoB 1o Mmoayito, airoputma EBkinaa asis pemenust 3ajay B UEIbIX YHUCTaX.

Kommnekcupie uwucma. AunreOpandeckass W TpPUTOHOMETpHUYeckass (OpMBI  3amucu
KOMITJIEKCHOTO ~ 4umciia.  ApudMeTndeckue omepanu ¢  KOMIUIGKCHBIMH — YUCJIAMH.
N300paxeHnne KOMIUIEKCHBIX YUCEN Ha KoopAauHaTHOM miockocTu. @opmyna Myaspa. Kopuu
N-0M CTENEHW U3 KOMIUIEKCHOro uucia. [[puMeHeHue KOMIUIEKCHBIX YHUCEeNl JJIsl PELICHUS
(U3UYECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHUs] 1 HEPABEHCTBA

Cucrtema U COBOKYIIHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCWIBHBIE CUCTEMBI U



CUCTEMBI-CIEACTBUsL. PABHOCUIIBHBIE HEPABEHCTBA.

OTO0p KOpHEH TPUTOHOMETPUYECKUX YPABHEHUH € MOMOUIBIO TPUTOHOMETPUYECKON
OKPY’KHOCTH. Perenne TpuroHoMeTpuIeCKux HEPABEHCTB.

OcHOBHBIE METO/BI PELICHMS TOKA3aTEIbHBIX U JIOTapU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELLICHHS UPPALIMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE ~ METONBI  pELICHHS] CHCTEM W  COBOKYIIHOCTEM  palMOHAJIbHBIX,
HppaIMOHAIBHBIX, TOKA3aTEIbHBIX U JIOTApU(PMUIECKUX YPABHEHUIM.

VYpaBHEHMs1, HEPABEHCTBA U CUCTEMBI C IAPAMETPAMH.

IIpuMeHeHnE ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHHUI0 MAaTEMAaTUYECKUX 3a1ad U
3a/lady U3 Pa3IUYHbIX OOJacTell HayKu M peasbHOM >KWU3HHM, WHTEpIpEeTalus NOJYyYEHHbBIX
PE3YABTATOB.

DYyHKIUHN U TpaPuKH

I'padux komnosunuu QyHkiuil. 'eomerpuueckre oOpa3bl ypaBHEHUN U HEPABEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH.

Tpuronomerpudeckue GyHKIMH, X CBOWCTBA U TpadUKH.

I'paduueckrie MeTonbl pEIICHUS ypaBHEHUM M HEpaBeHCTB. [ paduyeckue MeETObI
peuieHns 3a1a4 ¢ napaMeTpaMu.

Ucnonb3oBanue rpapukoB (GyHKIMNA AJIS UCCIEIOBAaHUS MPOLECCOB U 3aBHUCHUMOCTE,
KOTOpBIE BO3HUKAIOT MPHU PEIICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MIPEAMETOB U PEAIbHON KU3HHU.

Havana MmaTeMaTH4eCKOro aHajau3a

[IpumeHnenne NPOU3BOJHON K HCCIENOBaHUI0O (QYHKIMA HAa MOHOTOHHOCTh W
sKkcTpeMyMbl. HaxoxkieHne HaubobIIero 1 HauMEeHBIIET0 3HAYeHU HeNpepbIBHON (PyHKITMU
Ha OTpE3KeE.

[IpuMeHeHne NPOU3BOAHON [JIs1 HAXOXKICHUS HAWIYYIIErO PELICHHUS B MPUKIAIHBIX
3aavax, JUisl OINpEAeNIeHUs CKOPOCTH M YCKOPEHHS Ipoliecca, 3aJaHHOro (hopmyoil wiu
rpauKoOM.

ITepBooOpa3Has, OCHOBHOE CBOHCTBO IMepBooOpa3HbIX. [lepBooOpa3HbIe 3JIeMEHTAPHBIX
bynakmii. [IpaBuna HaxoXaeHUS TEPBOOOPA3HBIX.

NuTterpain. ['eomeTprudeckuil CMbICI UHTErpajia. BelunciieHue onpeneéHHoro HHTerpaia
o ¢popmyne Hriorona-JleiOuuia.

[Ipumenenne wuHTETpana i HAXOXKACHUS IUIOMIANEH TUIOCKUX (QUryp u o0BEMOB
Ir€OMETPUYECKUX TEII.

[Tpumeps! pemennii udPepeHnnanbHbIX ypaBHEeHHH. MaTeMaTH4ecKoe MOICTUPOBAaHNE
PEANBHBIX MPOIECCOB C TOMOIIBI0 MU PEepeHITNATEHBIX YPAaBHEHUH.

COJIEPXAHUE OBYYEHUA
Kypc «I'eomeTpusa» 10 KJIACC

IIpsiMmble U IJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TIOHATHS cTepeoMeTpuu. Touka, mnpsiMas, IJIOCKOCTb, MPOCTPAHCTBO.
[lonsiTue 00 aKCHMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUHM: AKCHOMBI CTEPEOMETpUU U
CJIEICTBUS U3 HUX.



B3anMHOE pacnoiokeHne NpsIMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, apAJIIEIbHbIE U
ckpemmBaronuecs npsmele. [IpusHaku ckpemmBaromuxcs npsMbeix. [lapaienbHOCTh MPSIMBIX
U IUIOCKOCTEW B NIPOCTPAHCTBE: IMAPAJUIENbHBIE MPSMbIE B IPOCTPAHCTBE, NAPAJLICIBHOCTD
TPEX NPSIMBIX, NAPALICIBHOCTh NPSAMOM M IUIOCKOCTH. [lapamnenbHoe W LEHTPAIBbHOE
MpPOEKTHUpOBaHue,  u3o0paxxkeHue  ¢uryp.  OCHOBHBIE  CBOICTBA  MapajuIeNbHOIO
npoeKkThupoBanus. M3oOpaxkenue ¢uryp B  HapajuleIbHOM  NPOEKIUU. YTJIObl €
COHAIPaBJIECHHBIMA CTOPOHAMH, YTrOJ MEXAy NPAMBIMU B IMPOCTpaHCTBE. [lapamnenbHOCTH
IJIOCKOCTEN: NapajulesibHble INIOCKOCTH, CBOMCTBA MapajulesIbHbIX Iu1ockocTel. [Ipocreimmue
MPOCTPAaHCTBEHHbIE (QUIYypbl Ha IJIOCKOCTH: TETpa’Jp, MapajuieNienuIe], TIOCTPOEHUE
CEUCHU.

[lepieHAUKYISIPHOCTh MPSIMONM W IUIOCKOCTH: MEPHEHAMKYISIPHBIE TMpSMbIE B
OPOCTPAHCTBE, MpsIMbIE TNapajvieIbHble W TNEPHCHAUKYJIAPHbIE K IUIOCKOCTH, IPU3HAK
NEPIECHAUKYIIPHOCTH TMPSIMOM M IUIOCKOCTH, TE€OpPEMa O MPSIMOM NEPHECHAUKYJIIPHOU
I0CKOCTH. OpPTOrOHAIBHOE NPOEKTUPOBaHUE. [IepneHAuKyYJIIsAp U HAKIIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 TUUJIOCKOCTH, PACCTOSIHUE OT TMPSMOU JI0 TIJIOCKOCTH, MPOCKIHs (Urypsl Ha
IJIOCKOCTh. IIepneHAuKYyIIpHOCTh IUIOCKOCTEH: TPU3HAK NEPHNECHAUKYISIPHOCTH ABYX
mIockocrent. Teopema o TpEX NepPeHAUKYJIIApax.

Yriael B MOpOCTPAHCTBE: YroJl MEXIYy NPAMOM W IUIOCKOCTHIO, JIBYTPaHHBIM yrod,
JIMHEWHBIN YTOJl ABYTPAHHOTO yria. TpEXrpaHHbI 1 MHOTOTpaHHbIE Yriibl. CBOMCTBA TIOCKUX
yIJI0B MHOTOTpaHHOro yria. CBOMCTBA INIOCKMX WU JIBYTPaHHBIX YIJIOB TPEXTPAHHOTO YIJIA.
TeopeMbl KOCUHYCOB M CUHYCOB JUUIsl TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKu

Buapl MHOrorpaHHukoB, pa3BEpTKa MHOrorpaHsHuka. IIpusma: n-yrospHas npusma,
npsiMasi ¥ HaKJIOHHasl MPU3MbI, OOKOBas M IMOJHAs MOBEPXHOCTh Mpu3Mbl. [lapannenenunen,
MPAMOYTOJIbHBIA TAPAJUICJIENIANIES] U €ro cBoucTBa. Kpardalmmne nyTH Ha MOBEPXHOCTH
MHororpannuka. Teopema Oitnepa. IIpocTtpancrtBennas teopema Iludaropa. [Mupamuna: n-
yrojibHasi NUpamMuja, MpaBwibHas U yceu€HHas nupamuibl. CBoiicTBa pédbep M OOKOBBIX
rpaHeld NpaBWIbHOM nUpaMunbl. lIpaBUiIbHBIE MHOTOTPAaHHUKHU: NpaBWIbHAs IpU3Ma U
MpaBWIbHAS MHpPaMHJIA, TIPABUIIbHAS TPEYroJibHAsA MUpaMuaa U MPaBWIBHBINA TeTpa’ap, KyO.
[IpencraBnenre o NpaBUIBHBIX MHOIOTPAHHUKAX: OKTAAP, JOACKASIP U UKOCABP.

Brrunciienne 31eMeHTOB MHOTOTPaHHHUKOB: pEOpa, muaronanu, yribl. [nomans 60koBoi
IIOBEPXHOCTU M IIOJHOM ITOBEPXHOCTH IMPSAMOM IPU3MBI, IUIOMIAAb OCHOBAHUM, TeOpeMa O
OOKOBOHW TMOBEPXHOCTU MPSAMOU Mpu3Mbl. [Lmomans O0KOBOW MOBEPXHOCTH M TOBEPXHOCTH
MPaBUWIBHOM MUPAMUJIBI, TEOPEMA O IUIOLIAAN YCEYEHHOW MUPAMU/IBI.

CummMmeTrpusi B IPOCTPAHCTBE. DJIEMEHThl CUMMETPUM MPaBWJIbHBIX MHOTOTPAHHHUKOB.
CummMmeTpusi B MNPaBWIBbHOM MHOTOIPAHHUKE: CUMMETpHUS Mapajijieenunena, CUMMETpPUs
MMPAaBWIBHBIX IPU3M, CUMMETPHS NMPABUIBHOW MUPAMHU/IBI.

BeKkTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOpP, JJIMHA HEHYJIEBOIO BEKTOPA,
BEKTOPbl KOJUIMHEAPHBIE, COHAIPABJIEHHBIE W IPOTUBOIIOJIOKHO HAIPABICHHBIE BEKTOPBI.
PaBeHCcTBO BEKTOpOB. Jl€MCTBHS C BEKTOpAMU: CJIOKEHHE M BBIYMTAHUE BEKTOPOB, CymMMa
HECKOJIBKUX BEKTOPOB, YMHOKEHUE BEKTOpa Ha 4yuciio. CBOMCTBA CIIOKEHHUS BEKTOPOB.



CBoiicTBa YMHOKEHHsI BEeKTOpa Ha uwncio. [lonsTtne komriuaHapHble BEKTOpHL. IIpu3Hak
KOMIUIAHAPHOCTU TpEX BEKTOpoB. llpaBmiio mapamnenenunena. Teopema 0O pas3inokeHUU
BEKTOpa II0 TpEM HEKOMIUIAaHApHBIM BeKkTopaMm. IIpsAMoyrospHas cucremMa KOOpPAUHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsI3b MEXAY KOOPAUHATAMH BEKTOpPA U KOOPAWHATAMH
TOYEK. YTOJ MEk)y BeKTopamu. CKalsipHOE IPOU3BEICHUE BEKTOPOB.

11 KJIIACC

TeJia BpalmeHus

[loHsATHSA: UMIMHApPUYECKAas TOBEPXHOCTb, KOHUYECKAash MOBEPXHOCTh, cepuueckas
OBEPXHOCTh, OOpasyrolire noBepxHocTeil. Tena BpalleHUs: HUIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. BzanmHoe pacnosioxkeHue cepsl U MIOCKOCTH, KacaTeslbHasl TNIOCKOCTh K
chepe. M3o0paxkeHue Ten BpalleHUS Ha IUIOCKOCTH. Pa3BEpTka UMIMHApA M KOHYca.
CummeTpus cepsl U 1mapa.

O6bEéM. OcHoBHBIE cBoiicTBa 00BEMOB Ted. Teopema 00 00BEME MPSIMOYTOJIBHOIO
napajuienenurnena u ciaeAcTBus u3 He€. OOBEM MPsAMON M HAKJIOHHOW MPHU3MBI, IWIHHIPA,
nupaMuibl U KoHyca. O0bEM 1apa v mapoBOro CEerMeHTa.

KomOunaruu Ttenm BpallieHHss U MHOTOrpaHHHMKOB. [Ipu3ma, BmuMcaHHas B LMJIMHJIP,
onucaHHasi okoJjio uwiHMHapa. [lepecedenue cdepsl u mapa ¢ miockocteio. Kacanue mapa u
chepsl MIOCKOCTHIO. [loHSATHE MHOrOrpaHHUKA, OMUCAHHOTO OKOJIO cdepbl, cdepsl,
BIIMCAHHON B MHOTOTPAaHHUK WJIM TEJIO BPAILICHUS.

[Inomaas MOBEpXHOCTH LMWIMHIPA, KOHYCA, Tuiomanb chepsl u e€ yacteir. [lomobue B
npoctpancTBe. OTHOmeHUe O00BEMOB, IUIOMIANEH TOBEPXHOCTEH MOAOOHBIX (uryp.
[IpeoGpazoBanue moao6usi, romoTeTusi. Perenue 3agad Ha IUIOCKOCTH C HMCIOJIb30BaHHEM
CTEPEOMETPUUECKUX METOIOB.

[locTpoeHne ceyeHUd MHOTOTPAHHUKOB W TEJI BpalleHUS: CEUEHHs WIMHIpA
(mapamienbHO W TMEPHEHIUKYJISIPHO OCH), CEUCHMS KOHyca (TmapasieibHble OCHOBAHUIO U
IPOXOASIINE Yepe3 BEPIINHY), CEYEHHU 11apa, METOAbI IOCTPOCHUSI CEYEHUI: METOJ| CJIEA0B,
METOJ BHYTPEHHEI0 MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYILEN MIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTopel B mnpoctpa”cTBe. Ormnepauuu Haja BeKTopamMu. BeKTOpHOE yMHOXXEHHE
BEKTOpOB. (CBOHCTBa BEKTOPHOTO yMHOXeHUs. [IpsMoyronpHas cuctemMa KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. Pazmoxkenue BekTtopa mno ©6Oasucy. KoopaunaTHo-
BEKTOPHBIA METO/I IPU PEIIEHUH T€OMETPUUYECKUX 3a7aY.

J{BMKeHUsI B IPOCTPAHCTBE

JBmwxenus mnpoctpancTBa. OtoOpaxkeHus. JIBwkeHuss W paBeHCTBO (uryp. OOmmume
CBOWCTBA JIBMKCHUN. BUIbl ABMKEHUN: NapajUIeIbHbIA NEPEHOC, HEHTPAIbHAs CUMMETPUS,
3epKajbHasi CUMMETpHUs, MOBOPOT BOKpYyr mpsimoil. IIpeoOpazoBanus mnomoOus. Ilpsimas u
cthepa Diinepa.

COAEPKAHUE YYEBHOI'O KYPCA «BeposiTHOCTBH)»

10 KVIACC



[IpencraBieHne NaHHBIX C MOMOIIBIO Tabnul U guarpaMMm. CpenHee apu(MeTHUYECKOE,
MeauaHa, HauOoJsblllee M HAuUMEHbIIEe 3HA4YeHHs, pa3Max, AUCHEepCUs U CTaHIapTHOE
OTKJIOHEHUE YUCJIOBBIX HAOOPOB.

CrnydaliHble 3KCHEPUMEHTHI (ONBITHI) U CIy4ailHble COOBITHS. DJIEMEHTApHbIE COOBITUS
(ucxonpl). BeposiTHOCTh CilydallHOTO COOBITHS. BIM30CTh YacTOTHI U BEPOSTHOCTU COOBITHH.
CnydaliHple ONBITBI C PAaBHOBO3MOKHBIMHU 3JEMEHTapHBIMU COOBITUSIMU. BepostHOCTH
COOBITHI1 B OIBITaX C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU.

Onepanuu Hajg COOBITHSIMU: TIEpeceueHne, 00beIMHEHUE, MPOTUBOMOIOKHbBIE COOBITHUS.
Huarpammel Dunepa. opmyiia ciioKeHus: BEpOATHOCTEMN.

YcioBHas ~ BEpPOATHOCTb.  YMHOXEHUE  BepoATHOCTEH.  JlepeBo CIIy4YalHOTO
sKcriepuMenTa. @opMmyia MoaHONW BepossTHOCTU. HezaBucuMBbIe COOBITHS.

KomMOunaroproe npaBuio ymHoxeHus. [lepecranoBku u pakropuain. Yuciio coueTaHui.
Tpeyronsnuk [Tackans. ®opmyna Ounoma HeroToHa.

bunapHbIil ciy4aiiHbli ONBIT (MCOIBITAHKE), YCIEX U HeyAaua. He3aBucuMble UCTIBITaHMUS.
Cepusi HE3aBUCUMBIX HUCHBITaHHM 110 mepBoro ycmnexa. Cepusi HE3aBUCHMBIX HCTIBITAHUN
bepnynn.

Cnyuaiinasi BenuuuHa. PacnpeneneHue BeposiTHOcTed. Jlmarpamma pacmpeaeneHusl.
[Ipumepsl pacnipesienieHuii, B TOM YKCIIEe, FEOMETPUYECKOE U OMHOMHUAIBHOE.
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YucrnoBble XapaKTEPUCTUKUA CIyYalHBIX BEJIMYMH: MaTEMaTUYECKOe OXKHMJIaHUE,
JTUCTIEPCHs] M CTaHJIAPTHOE OTKJIOHEeHHE. [IpuMepsl MpUMEHEHNs MaTeMaTUYeCKOT0 OXKUIaHMS,
B TOM YHMCJE B 3ajayax M3 MOBCEIHEBHOM >XM3HU. MareMaThyeckoe OXHIaHhe OMHApHOU
CIly4ailHOW BeIMYMHBI. MareMaTh4ecKoe OXUJAaHUE CYMMBI CIIy4ailHbIX BEJIMYHUH.
MaremaTudyeckoe OXHMJaHHE€ H  JHUCIEPCUs TEeOMETPUYECKOro M OMHOMHAIBHOTO
pacupeneseHUn.

3aK0oH OOJBIIUX YHCEN U €ro PoJib B HayKe, NMpUpojie U obmecTBe. BoIOOpOUYHBIN METO
HUCCJICJOBAHUM.

[Ipumepsl HENPEPHIBHBIX CIIyYalHBIX BeMUYUH. [IOHATHE O TUIOTHOCTH paclpeiesieHHUs.
3amaun, TMNPUBOASIIME K HOPMaJIbHOMY pacrpeaeneHuto. [loHsTHe O HOPMalbHOM
pacnpeneneHun.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA «AJITEBPA
U HAYAJA MATEMATHYECKOI'O AHAJIU3A» (YTJIYBJIEHHBIH YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaaaHCKOT0 BOCTIMTAHUS:

c(hOpPMHUPOBAHHOCTh TPAKMAHCKOM TO3UIMK OOYdYalOImIerocsi KaK aKTUBHOTO U
OTBETCTBEHHOT'O WI€HAa POCCHUIICKOro OOIIEeCTBa, MPEACTaBICHUE O MAaTEMAaTUYECKUX OCHOBAaX
(YHKIIMOHUPOBAHUSL PA3IMYHBIX CTPYKTYp, SIBICHHUM, MPOUEAYp TPakIaHCKOTO OO0IIecTBa
(BBIOOpPBI, ONIPOCHL U APYroe), YMEHUE B3aUMOJAECHCTBOBATH C COLMAIbHBIMA MHCTUTYTaMH B
COOTBETCTBUHM C UX (PYHKIMAMHU U HAa3HAUCHUEM,;



2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(OpMHPOBAHHOCTh POCCUHCKOMN IPa)kIaHCKON UJIEHTUYHOCTH, YBAaXKE€HUS K MPOLLIOMY
U HACTOSIIEMY POCCUMCKOM MAaT€MAaTUKH, LEHHOCTHOE OTHOUIEHHE K JOCTHKECHUSIM
POCCUMCKAX MaTE€MaTUKOB M POCCUWCKOM MAaTEMATHYECKOW IIKOJbI, UCIOJb30BAHUE ITUX
JOCTH>KEHUH B IPYTUX HAyKaX, TEXHOJIOTHUSX, cepax SIKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

OCO3HAHME JyXOBHBIX IIEHHOCTEH POCCHUHWCKOrO0  Hapoja, CHOPMHUPOBAHHOCTD
HPAaBCTBEHHOTO  CO3HAHUS, OTUYECKOIO TOBEJECHUSA, CBSI3aHHOTO C MPAKTHYECKUM
IIPUMEHEHUEM JOCTHKEHUN HAYKU U JESATEIBbHOCTBIO YYEHOr0, OCO3HAHUE JINYHOI'O BKJIAJa B
OCTPOCHHE YCTOMYUBOTO OYYILETO;

4) 3¢TETHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE  OTHOLIEHHME K  MHpPY, BKIHOYAass  O3CTETHKY  MaTeMaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, peUIeHUuH, pacCyX JAeHHH, BOCIPUUMYHMBOCTb K
MAaTEMATHYECKUM ACTIEKTAM PAa3JIUYHbIX BUJOB UCKYCCTBA;

5) pu3uvecKoro BOCIUTAHNS:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHATh MaTeMaTHYeCKUe 3HAaHUS B HWHTEpecax
3I0pOBOTO U 0e30MacHoOro odpasa >KU3HU, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3J10POBBIO
(3nopoBo€e MuUTaHue, COANTAaHCUPOBAHHBIA PEKUM 3aHATHH U OTIbIXa, PETryisipHas pusndeckas
aKTUBHOCTB), (pr3MdYecKoe COBEPIICHCTBOBAHUE TPHU 3AHATHUSAX CIIOPTHUBHO-030POBUTEIHHON
NEeATENbHOCTBIO;

6) TPy10BOI0 BOCIIMTAHMSA:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTU TPYAOIIO0US, UHTEPEC K PA3NTUUHBIM chepam
npodeccuoHaIbHOM A TENIbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPUIIOKEHUSIMH, YMEHHE
COBEpIIaTh OCO3HAHHBIN BBIOOpP Oyaymied mnpodeccuu W peannu3oBBIBaTh COOCTBEHHBIE
’KU3HEHHBbIC TUTaHBI, TOTOBHOCTh W CIHOCOOHOCTh K MAaTeMaTU4eCKOMy OOpa3oOBaHHUIO U
caM000pa30BaHUI0 HA TPOTSKEHUU BCEHW KU3HU, TOTOBHOCTh K AKTUBHOMY Yy4YacTHUIO B
PEILICHUH ITPAKTUYECKUX 3a/1a4 MaTEMaTUYECKON HaIPABIECHHOCTH;

7) SKOJIOrM4€eCKOro BOCIIUTAHMSI:

c(hOpPMHUPOBAHHOCTh JKOJIOTMYECKOW KYyJIbTYpbl, TOHHMAHHUE BIHUSHHUS COIUATIBHO-
DKOHOMHYECKUX IIPOLECCOB HAa COCTOSIHUE IIPUPOJHOM M COLMAIBHOW Cpelbl, OCO3HAHME
TJI00AIBHOTO — XapakTepa HJKOJIOTHUECKMX MpoOjieM, OpHUeHTaluus Ha TMpPUMECHEHHE
MaTeMaTUYECKUX 3HAHHUM JJIs1 PEIICHUS 3a/1ad B 00JIaCTH OKPY>KAIOIIEH Cpelibl, TUNTAHUPOBAHUE
IOCTYIIKOB U OLICHKH UX BO3MOKHBIX MOCJIEACTBUM ISl OKPYKAIOILIEH CPEbI;

8) HeHHOCTH HAYYHOT O TTO3HAHNS

c(OpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHA HAYKU M OOIIECTBEHHOW MPAaKTUKW, TOHUMAaHUE MAaTEMAaTUUECKON HayKH Kak cdepbl
YEJI0BEUECKOU IEATEIBHOCTH, 3TANOB €€ Pa3BUTUS U 3HAYMMOCTH JJISl PA3BUTHUS IMBUJIA3ALINH,
OBJIQJICHHUE SI3BIKOM MATEMATHKA W MATEMATHYECKOW KYJIBTYpPOU KakK CPEACTBOM IO3HAHMS
MHpPA, TOTOBHOCTh OCYLIECTBISATh IPOECKTHYK) M MCCJIEIOBATEIBCKYIO JEATEIbHOCTD
VHJIMBU1YaJbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIbTATbDI



ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eCTBUS

ba3oBble jornueckue aeicTBUA:

BBISIBJISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKM MAaTeMAaTHYECKUX OOBEKTOB,
MOHSATUN, OTHOIICHUM MEXAYy TOHITUAMH, (DOPMYIHpPOBATH OMNpEACICHUs TOHSATUH,
yCTaHABIIMBAaTh CYIIECTBEHHBIM MNpHU3HAK KiaccUUKAIMK, OCHOBaHUS Jisi OOOOIIEHUS U
CpaBHEHUS, KPUTEPHUU TPOBOJMMOTO aHAIIN3A;

BOCIIPUHUMATh, (POPMYIUPOBaTh U MPEOOPa3OBHIBATH CYXKICHUS: YTBEPAUTEIbHBIE U
OTpHUILIATENIbHBIC, AUMHUYHBIC, YACTHBIC U O0IIUE, YCIOBHBIE,

BBISIBJIATH MAaTEMAaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOpEUHs B (hakTax,
JAHHBIX, HAOJNIOACHUSAX U YTBEPXKICHHSAX, TNpeajiaraTb KPUTEPUU JUIS  BBISBJICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEYNH;

JeNaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX M WHIYKTHBHBIX
YMO3AKJIFOUEHUM, YMO3AKITIOUCHU 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJILHO JJOKA3aTEILCTBA MATEMAaTUUECKUX YTBEPKIACHUHN (TIPSAMbBIC U
OT TIPOTUBHOTO), BBICTPAMBATH APTYMEHTAIMIO, MPUBOAUTH MPUMEPHI M KOHTPIPUMEDHI,
000CHOBBIBaTh COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BLIOMpATh CMOCO0 pemieHus y4eOHoM 3agauM (CpaBHUBATh HECKOJIBKO BapUaHTOB
peleHus, BbIOUpaTh HauOoee MOAXOASANIUNA C y4E€TOM CaMOCTOSITEBHO BBIJCICHHBIX
KPUTEPUEB).

Ba3oBnble ucciaeaoBaTe/bCKHe J1elCTBUA:

UCIIOJB30BaTh  BONPOCHI  KAK  MCCIENOBATEIBCKMA  MHCTPYMEHT  IO3HAHWS,
dbopMynHpoBaTh BOMPOCH], (UKCUPYIOLIME MPOTUBOpEUHe, Mpo0JIeMy, YCTaHABIMBATh
HCKOMOE U JJaHHOE, (OPMUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIINI0, MHEHUE;

IPOBOAUTH CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIM DKCIEPUMEHT, MCCIEIOBaHUE 10
YCTAaHOBJICHUIO OCOOCHHOCTEW MAaTeMaTHUYeCKOro OOBEKTa, SIBICHUS, MPOIIECCa, BBISIBICHUIO
3aBUCUMOCTEH MEXIY 00BEKTaMU, SBICHUSIMH, TIPOIECCAMU;

CaMOCTOATEIHLHO (POPMYIHPOBATH 0OOOIIECHUS U BBIBOJIBI IO pe3yIbTaTaM IPOBEIEHHOTO
HAOJIOICHMSI, UCCIICIOBAHMSI, OIICHUBATH JOCTOBEPHOCTH MOJIYYCHHBIX PE3YJIHTATOB, BHIBOJIOB
1 0000IIIEHUH;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IIPOLECCA, @ TAKXKE BbIIBUTATh MPEATNOJIOKEHUS O
€ro pa3BUTUU B HOBBIX YCIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISIBIISITH Je(UIIATH HHPOPMAIIUH, TAaHHBIX, HEOOXOIUMBIX JIJISi OTBETA HA BOTPOC H JIJIS
peLICHUS 3aa4u;

BbIOWpaTh MHPOPMANMIO W3 HMCTOYHUKOB PA3IMYHBIX THUIIOB, aAHAJIU3UPOBATH,
CUCTEeMATHU3UPOBaTh W HWHTEPHPETUPOBATH HWH(MOPMAIUIO pa3IWYHBIX BHIOB U (opm
MPEICTABIECHUS;

CTPYKTypupoBaTh HMH(pOpMALUIO, TMPEACTaBIATh €€ B  pa3duyHbIX  (Qopmax,
WJUTIOCTPUPOBATH rpaduuecKu;

OLICHUBaTh HAAEKHOCTh HHQPOPMAIMU [0 CaAMOCTOSITEILHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.



KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Oo0wmenue:

BOCHIPUHUMATh U (POPMYJIHUPOBATH CYKIEHUS B COOTBETCTBUHU C YCIOBHSMHU U LEJISIMU
oOLIeHus, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MUCbMEHHBIX
TEKCTaX, JaBaTh IOSCHEHUS [0 XOAY pPELIEHHs 3aJadd, KOMMEHTHPOBATh I1OJTYyYECHHBIN
pe3yJIbTaT;

B X0/ie OOCYXXJIEHUs 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIAE€MOU TeMbl, MPOOJIEMBI,
penaeMom 3a/1au, BBICKA3bIBaTh WJICH, HAIICJIICHHBIE HA MOMCK PELICHHUS], CONOCTABIISTh CBOU
CYXKIEHUS C CYXKICHUSMU JIPYTUX YUYACTHUKOB JHANIOTa, OOHAPYKUBATh Pa3Inyue U CXOJICTBO
NO3ULUH, B KOPPEKTHOU (hopme GOpMYIUPOBATH PA3HOIIIACHS, CBOU BO3PAKEHUS;

IPEACTAaBIATh PE3YJIbTaThl PEUICHUS 3aJa4M, JKCIEPUMEHTA, MCCIENOBAHUS, NPOEKTA,
CaMOCTOSITEJIbHO BBIOMpaTh (GoOpMaT BBICTYIUIGHHS C Y4€TOM 3a/ady Mpe3eHTaluuud |
0COOEHHOCTEW ayAUTOPHUH.

PerynsiTuBHBIE YHUBeEPCAJIbHbIE YUeOHbIE A€l CTBHSA

Camoopranusanus:

COCTaBIIATh ITUIaH, aJITOPUTM PEIICHHUS 3aJaud, BBIOUPATh CIOCOO PEIICHHS C Y4ETOM
MUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBAThH
BapHUaHThI PEIICHUH ¢ Y4ETOM HOBOW MH(OPMAIIHH.

CaMOKOHTPOJIb, SMOIIHOHATbHBI HHTEJJIEKT:

BJIAJICTh HaBBIKAMH II03HABATEIbHOW pPEQIEKCUM KaK OCO3HAHUS COBEPIIACMBIX
JICHCTBUI M MBICITHTEIBHBIX TPOIIECCOB, UX PE3YJIhTATOB, BIAJIETh CIIOCOOAMHU CaMOIIPOBEPKH,
CaMOKOHTPOJIS MPOIIecca U pe3yiibTaTa PeleHUs] MaTeMaTHIECKOW 3a/1a4H;

NPEIBUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTHh IPH PEIICHHH 3aJa4d, BHOCHTH
KOPPEKTHUBBI B ICATEIHPHOCTh HA OCHOBE HOBBIX 00OCTOSITEIILCTB, JAHHBIX, HAHJICHHBIX OIIHUOOK,
BBISIBIICHHBIX TPYIHOCTEHH;

OIICHWBATh COOTBETCTBUE pe3yJibTaTa IEIM U YCIOBHSIM, OOBSCHATh MPHYUHBI
JOCTIKEHUSI WIM HEJOCTIKEHHUS PE3yNbTaTOB JEATEIBHOCTH, HAXOAUTh OIIMOKY, IaBaTh
OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAs 1eAATEJIbHOCTD:

MOHUMATh W WCIIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U MHANBUAYATHHOU pabOThI IpU
permieHny y4eOHBIX 3a/lay, MNPUHUMATh IEIh COBMECTHON [EATEIbHOCTH, IUJIAHUPOBATH
OpraHu3allii0 COBMECTHOU pabOThI, pacIpeeNaTh BUIbI padOT, JOTOBAPUBATHCSA, 00CYXKIATh
MIPOIIECC U Pe3yNIbTaT PaboThI, 0000IaTh MHCHHS HECKOJIBKUX JIFO/ICH;

y4acTBOBAaTh B TPYNMOBBIX (popmax paboTwl (0OCYKaeHUsI, OOMEH MHEHHI, «MO3TOBBIC
MTYPMbD» W HWHBIE), BBITIOTHATH CBOIO YacTh pabOThI M KOOPAWHUPOBATH CBOM JICUCTBHS C
JAPYTHMH YJ€HAMW KOMAaH]IbI, OIICHMBATh KAaueCTBO CBOETO BKJIaJa B OOMIMI TPOIYKT TIO
KpUTEPHSIM, CHOPMYITUPOBAHHBIM YIACTHUKAMH B3aUMOJICHCTBU.

HPEAMETHBIE PE3YJIBTATDI

K xonmy obOydenus B 10 kiacce oOydaromuiics MOTYYUT CIEIYIONIUE TPEIMETHBIE



pe3yAbTaThI MO OTJEIBLHBIM TeMaM pabodell mporpaMmbl yueOHOTO Kypca «Aredpa U Havalia
MaTEMaTUYECKOTO aHATIU3a»:

Yucia v BbIYUCJICHUSA:

CBOOOJIHO  OMEpPUPOBATH  TMOHATUSAMH:  pallMOHAJIBHOE  YHUCIIO, OeckoHeyHas
nepuoandecKas ApoOb, MPOLEHThI, UPPAIUOHATBLHOE YHUCJIO, MHOXKECTBA PAlMOHATBHBIX U
JNEUCTBUTEIIbHBIX YUCEN, MOIYJIb IEUCTBUTEIBHOTO YHUCIIA;

MPUMEHSITh JAPOOM M MPOUEHTHI MJig PEIICHUS NPUKIAAHBIX 3aJad W3 Pa3IMYHbIX
OTpaciiell 3HaHUW U PeabHOU KU3HU;

MIPUMEHSITh NPUOIMIKEHHBIE BBIYUCIICHUS, NpaBUjIa OKPYIVICHUS, MPUKUAKY U OILEHKY
pe3ysibTaTa BbIYUCICHUN;

CBOOOJIHO ONEPUPOBAThH IMOHSITHEM: CTENEHb C IEJIbIM IOKa3aTelieM, HCIOJIb30BaTh
NOAXOAANYI0 (OpPMY 3alUCU JEUCTBUTEIBHBIX YUCEN JJIA PEIIeHUs MPAKTHYECKUX 3ajad U
MPEJCTABICHUSA TaHHBIX;

CBOOOJIHO OTMEPUPOBATH MOHATHEM: APUPMETHUECCKUN KOPEHb HATYpaJIbHOU CTETICHHU;

CBOOOJIHO ONEPUPOBATH MOHSATHUEM: CTEIIEHDb C PAllMOHATIBLHBIM MTOKa3aTeIeM;

CBOOOJIHO OIEpPUPOBATH MOHATUSIMU: JIOTapudM UHCIA, ACCATUYHBIE U HATypajbHbBIC
Jorapugpmsl;

CBOOOJIHO OIEpPUPOBATH TMOHITUSMH: CUHYC, KOCHHYC, TAaHT€HC, KOTAHT€HC YHCJIOBOTO
apryMeHTa;

OIIEPUPOBATH MOHATUIMHU: APKCUHYC, APKKOCUHYC U apKTAHI'€HC YHUCIIOBOTO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJHO  OMEpUpPOBaTH  MOHATHSAMHU:  TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCUJIbHBIC YPABHEHUS U YPABHEHUSI-CIIEACTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

NPUMEHSTh Pa3UYHbIE METOABl PEHICHUS PAIMOHAIBHBIX M JAPOOHO-PAIMOHATBHBIX
YPaBHEHUH, IPUMEHATH METOJI UHTEPBAJIOB JJIsl PELLICHUSI HEPABEHCTB;

CBOOOJHO OMEPUPOBATH MOHATHSAMHU: MHOTOWIEH OT OJHON TMEPEeMEHHOW, MHOTOYJIEH C
nenbiMA - Ko pUIIMeHTaMi, KOPHM MHOTOWICHA, MPUMEHSATH JCJCHHEe MHOTrouYwIeHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera nis pemienus 3anay;

CBOOOJTHO OMEepUpPOBaTh TMOHATHUSAMH: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpUIIa,
OTIPEICIUTENh MATPHUIBl 2 X 2 W €ro TeOMETPUYECKHH CMBICI, HCIOJIh30BaTh CBOMCTBA
onpenenurens 2 X 2 1 BIYUCIEHUS €ro 3HaYEHUs, TPUMEHATh ONPEIECIUTENN ISl PEeLICHUS
CHUCTEMBI JIMHEWHBIX YPAaBHEHUW, MOJAECIUPOBATHh PEAIIbHBIE CUTYallMU C ITOMOLIBIKD CHCTEMBI
JIMHEMHBIX YPAaBHEHUW, WCCIEN0BATh IIOCTPOCHHBIE MOJEIA C IIOMOLIBK) MAaTpUll U
onpeAeauTeNeH, HHTEPIIPETUPOBATD MOJYUEHHBIA PE3YJIbTAT;

UCIIOJIb30BaTh CBOWMCTBA JCHCTBUIM C KOPHSIMHU MJid MpeoOpa3oBaHUs BbIPAKECHUN;

BBITIONTHSATH MPE0OPa30BaHMS YHCIOBBIX BRIPAKEHUH, COMEPKAIINX CTEIECHU C
palMOHANBHBIM [TOKA3aTENEM;

MCIIOJIB30BaTh CBOWCTBAa JjiorapudmoB 1 mpeoOpa3oBaHusl  JOTapUMUUYECKUAX
BBIPAKCHUU;

CBOOOJIHO  ONEpUPOBaTh  MOHATUSMH:  HppaAlMOHAJbHbIE,  I[IOKa3aTelbHbIE U
norapumMuyecKkre ypaBHEHUs, HAXOAUTh UX PEIICHUS C MOMOIIBIO PABHOCUIBHBIX MEPEXOI0B
WJIA OCYUIECTBIISISL IPOBEPKY KOPHEW;



NPUMEHATH  OCHOBHBIE TPUTOHOMETpUYECKHME (QopMynbl g MOpeoOpa3oBaHUS
TPUTOHOMETPUUECKUX BBIPAXKEHU;

CBOOOJHO ONEPUPOBATH TMOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHUE, NPUMEHSIThH
HeoOXouMbIe (HOPMYIIBI JJIsl PEIICHHUS] OCHOBHBIX TUTIOB TPUTOHOMETPUUECKUX YPABHEHUH;

MOJICJIUPOBATh peajbHble CHUTYallMM Ha S3bIKE aireOpbl, COCTaBIATH BBIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA II0 YCJIOBHUIO 3aJadM, HCCIEIOBATh IIOCTPOEHHBIE MOJEIH C
HCIIOJIb30BaHUEM amnmnapara ajareopsbl.

DyHKIUH U rpaduku:

CBOOOJHO OMEpUPOBATh MOHATUSAMU: (YHKIHMS, CHOCOOBI 3alaHus (PYHKIUHU, B3aUMHO
oOpatHbie QyHKIUM, KOMIO3UIUs GyHKIUN, rpaduk (QyHKIMU, BBIMOJHATH 3JEMEHTApHBIE
npeobpazoBaHus rpa@uKoB QyHKIIMIM;

CBOOOJTHO OIEpUPOBATh MOHATUSIMU: OOJACTh OMPEEICHUS W MHOXKECTBO 3HAUYCHHM
byHKIMM, HYIU QYHKIIUHA, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJIHO OIEPUPOBATH TMOHATHUSMU: YETHBIE M HEUYETHBIC (YHKIIMH, TMEPUOJIUUYECKUE
GyHKIMM, TPOMEKYTKH MOHOTOHHOCTH (YHKIIMH, MAKCUMYMbl M MUHUMYMbI (GYHKIIUH,
HauOoJbIIee U HAMMEHbIIIEEe 3HAaUCHHE (PYHKIIMU HA TPOMEKYTKE;

CBOOOJTHO OIEPUPOBATH MOHSATHSMHU: CTENEHHAass (YHKIHUS C HATYPAJIbHBIM M IIEJIBIM
nokasaresieM, rpauK CTeeHHON (YHKIMU ¢ HaTypaJbHBIM U II€JIbIM IOKa3aTesieM, rpaduk
KOpPHSI N-0i CTENeHU KaK QYHKIMH OOpaTHOM CTENEHHU C HATYPaJIbHBIM MTOKa3aTeleM;

OIEepUPOBATh TOHIATHUSAMU: JMHEWHAs, KBaJpaTuyHas WU JpOOHO-TMHEWHas (YyHKIUH,
BBITIOJTHSATH JIEMEHTAPHOE MCCIIEIOBAHUE U MOCTPOCHUE UX rpadHKOB;

CBOOOJTHO OINEPUPOBATH MOHATUSIMH: MTOKa3aTesbHAs U Jiorapupmuueckas QyHKIIUH, UX
CBOICTBA U TpadUKH, UCTIOIB30BATh UX Tpa(UKKU 11 perieHusl ypaBHEHU;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: TPUTOHOMETPUUYECKAS] OKPYKHOCTH, OIpE/IesIeHHUe
TPUTOHOMETPUUYECKUX (DYHKIIUM YUCITOBOTO apryMEHTa;

UCIIOJIb30BaTh rpaduku QYHKIHM JUIsl UCCIEOBAaHUS MPOIECCOB U 3aBUCUMOCTEH Mpu
pEIIeHUH 3a7a4 U3 JPYTuX Y4eOHBIX MPEIMETOB U PEaIbHOM KU3HU, BHIPAXKATh (POpMyIaMu
3aBUCUMOCTU MEXY BEITMUYNHAMM;

Hauana MaTeMaTH4eCcKOro anajimsa:

CBOOOJTHO OTMEpUPOBATh MOHATHAMU: aprupMETHIeCKass U reoMeTpuIecKasi MpoTrpeccus,
OECKOHEYHO YOBIBAIOIasi T€OMETpHYecKass MPOrpeccus, JTUHEHHBIM W SKCIMOHCHIIMAIbHBIN
poct, (hopmyJia CIOKHBIX TPOIIEHTOB, UMETh MPEJCTABICHUE O KOHCTAHTE;

HCIIOJIb30BaTh MPOTPECCUM [JISl PEIICHHs peajbHbIX 3a/ad NPUKIAJHOTO XapakTepa;

CcBOOOIHO ONEPUPOBATH MOHATUAMHM: MOCIEIOBATEIBHOCTh, CIIOCOOBI 3a/1aHuUs
MOCJIEIOBATENILHOCTE, MOHOTOHHBIE W OIPAaHUYECHHBIE IOCIEI0BATEIBHOCTH, ITOHUMATh
OCHOBBI 3apO’KJICHHS] MATEMAaTHUYECKOTO aHAJIN3a KaK aHalin3a OECKOHEUHO MalbIX;

CBOOOTHO OTIEPUPOBATH MOHATHUSMH: HETPEPHIBHBIC (PYHKIINH, TOUYKH pa3pbiBa rpaduka
GbyHKITMH, aCUMTOITOTHI Tpaduka GyHKIHH,

CBOOOJIHO OIEpUPOBATH MOHITHEM: (PYHKIIMS, HENPEPhIBHAS. HA OTPE3KE, IPUMEHSITh
CBOMCTBa HEMPEPHIBHBIX (DYHKIUN 7151 pEUIECHUS 3a/1a4;

CBOOOJIHO OMNEPUPOBATH MOHATHSMU: TMepBasi W BTOpask NPOU3BOAHBIE (PYHKIUU,
KacaTesbHas K rpaduky QyHKIUU;



BBIYUCIIATh IPOU3BOAHBIE CYMMBI, NPOWU3BEICHHS, YAaCTHOTO M KOMIIO3WLHMHM JABYX
(yHKUUH, 3HaTh IPOU3BOAHBIE AJIEMEHTAPHBIX (PYHKIUH;

UCIIOJIb30BaTh T€OMETPUUYECKUN U (PU3UYECKHUI CMBICI MPOU3BOAHOM NIl pelIeHUS
3a/1au.

MHosxecTBa M JIOTHKA:

CBOOOIHO ONEPUPOBATH MOHATUSMU: MHOKECTBO, ONEpAllMU HaJ MHOKECTBAMU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar i OMMCAaHUs PEajJbHbIX IPOLIECCOB
U SIBJICHUH, NPU PEILICHUHN 3a/1a4 U3 JPYTUX y4eOHBIX PEIMETOB;

CBOOOJTHO ONEpUPOBATh MOHATUSAMHU: OINPEICICHHE, TEOpeMa, YypaBHEHHUE-CIIEJICTBUE,
CBOICTBO MAaTeMaTHMYECKOro OOBEKTa, JI0Ka3aTelbCTBO, PABHOCHIIbHBIE YpPaBHEHHUS H
HEPABEHCTBA.

K xoniy o0yuenuss B 11 kjacce oOydyaroumiuiicss MOJYYHUT CIEAYIOIIME NpPEIMETHbIE
PE3yNbTATHI 1O OTACIBHBIM TeMaM paboueill mporpaMMbl yueOHOTo Kypca «Anredpa U Havasna
MaTeMaTUYECKOI0 aHaIU3ay:

Yucaa v BBIYUCIICHUSA:

CBOOOJTHO OMNEPUPOBATH TMOHATUSMU: HATypaJbHOE U 1EJ0€ YHUCIO, MHOXECTBa
HAaTypaJIbHBIX M IIEJIBIX YHCEN, MCIOJIb30BaTh NPU3HAKK JIEeNMMOCTH Henblx yucen, HOJ u
HOK HatypanbHbIX YuCen Al pELICHUS 3a/1a4, IPUMEHATh anroput™ EBkiunaa;

CcBOOO/IHO ONEpUPOBATh MOHATHEM OCTaTKa IO MOJYJIO, 3alUChIBaTh HATypajbHBIE
YHUClia B Pa3JIMYHBIX ITIO3ULMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJIHO ONEPUPOBATH MOHATUSAMHU: KOMIUIEKCHOE YUCIIO U MHOXECTBO KOMIUIEKCHBIX
qucesl, IPEJCTABIATh KOMIUIEKCHBIE YKCIIa B alredpandeckoi 1 TPUrOHOMETpUUeCcKoi gopme,
BBITIOJIHATH apU(PMETHUECKUE ONlepallii ¢ HUIMH U N300pakaTh HA KOOPIMHATHON IIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJIHO  OIEpUpOBaTh  MOHATHSAMH:  UppallOHAlbHbIE,  IOKa3aTeJIbHblE U
jgorapu(MUYECKUE HEpPaBEHCTBA, HAXOAWTh HX PELIEHUS C MOMOIIBI0 PAaBHOCHIBHBIX
IIEPEX0/I0B;

OCYILECTBJISATH OTOOpP KOpPHEH Mpu peuieHuH TPUTOHOMETPUUYECKOTO YpaBHEHUS;

CBOOOJIHO OIEpPUPOBaTh IMOHATHUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, NPUMEHSThH
HeoOXoauMble (POPMYIIBI Ui PELIeHUs] OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OINEpUpPOBaTh MOHATHSAMH: CHCTEMa H COBOKYHNHOCTh ypaBHEHUH U
HEPABEHCTB, PAaBHOCUJIBHBIE CUCTEMBI U CHUCTEMBI-CIIEICTBUSA, HAXOAUTD PEIICHUSA CUCTEMBI U
COBOKYITHOCTEH palMOHAIBHBIX, HMPPALMOHAIBHBIX, MOKa3aTEeIbHBIX M JOrapupMHUUECKUX
YPaBHEHUW U HEPABEHCTB;

pemarb panrdoHalbHbIE, HppPALMOHAJIBHBIE, IIOKA3aTEJIbHbIE, JIOrapu(pMUUYECKUE U
TPUTOHOMETPHUYECKUE YPABHEHUS M HEPABEHCTBA, COJEPIKALME MOLYJIN U NTAPAMETPHI;

NPUMEHATH TpaduyecKrue METONbl Ui PElICHUS YPaBHEHMH M HEPaBEHCTB, a TaKKe
3a/1a4 ¢ MapaMeTpamu;

MOJICJIUPOBAaTh peajbHbIE CUTYallMM Ha S3bIKE aiareOpbl, COCTaBIATH BBIPAKEHUS,
YPAaBHEHHMsI, HEPABEHCTBA W HMX CUCTEMBI II0 YCJIOBHIO 3aJa4y, MCCIENOBATh IOCTPOCHHBIE
MO/IEJIM C UCIIOJIb30BAaHHUEM allapaTta aareopbl, UHTEPIPETUPOBATH MOTYYEHHBIN pe3yibTarT.

DOyHKIUMN U TPaPUKH:



CTPOUTH rpadUKU KOMIO3ULHUKU (QYHKIIMN C TOMOIIIBIO 3JEMEHTAPHOTO UCCIIECIOBAHUS U
CBOMCTB KOMITO3UIINU ABYX (DYHKIINIA,

CTPOUTH TE€OMETpUYECKHE O00pa3bl YpaBHEHHUHW U HEPABEHCTB Ha KOOPIAWHATHOMU
IUIOCKOCTH;

CBOOOTHO OTNIEPUPOBATH IMOHATUSMHU: TPAPUKH TPUTOHOMETPUICCKUX (PYHKITUH;

MPUMEHSITh QYHKIMH JIJII MOJEIUPOBAHUS U UCCIIEIOBAHUSI PEAJIbHBIX MTPOIECCOB.

Hauvaja MmaTeMaTHYeCKOIo aHAJIN3a:

WCIIOJIb30BaTh MPOU3BOJAHYIO JUISl UCCIEAOBaHUA (PYHKIIMM Ha MOHOTOHHOCTh U
KCTPEMYMBI;

HAXOJIUTh HAMOOJIbIlIEe U HAMMEHbIIIee 3HAaUCHUsT (DYHKIIMN HETIPEPHIBHON Ha OTPE3KE;

UCIIOJIH30BaTh NMPOU3BOJAHYIO JIJII HAXOXKJICHUSI HAUTYUIIEro pelieHus B MPUKIIAIHBIX, B
TOM YHCJIC COIMATIbHO-DKOHOMUYECKHUX, 3a7adax, JJisl ONpeeeHrus CKOPOCTH M YCKOPEHUS
npoiiecca, 3a1aHHOTO (HOPMYJION WU TpaPuKOM;

CBOOOJIHO OMEPHUPOBATH MMOHATHUSIMU: TIEPBOOOpa3Hasi, OMNpeACIEHHBI HHTErpal,
HAXOJIUTh TEPBOOOPA3HBIC AJIEMEHTAPHBIX (YHKIIMH W BBIUMUCIATH HWHTErpay mo dopmyse
Hrrorona-JleiiOnuma;

HAXOJIUTh IIOIIAIH TNIOCKUX (PUTYP U 0OBEMBI TEJT C MOMOIIBIO HHTETPasa;

UMETh TPEJICTABICHUE O MAaTEMAaTHYECKOM MOJICIMPOBAHUM HAa MPUMEPE COCTABJICHUS
nuddepeHInanbHbIX YPaBHEHUMH;
peraTh MPUKIIAIHbIE 3a/1a491, B TOM YHUCIIEe COIUATbHO-APKOHOMHUYECKOTO U (PU3HUECKOTO
XapakTepa, CpeJICTBaMU MaTeMaTHYECKOTO aHaJn3a.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«EOMETPUS» (YIJIYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJTHEI'O
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxkaanckoe BOCIUTAHHUE:

chOpPMHUPOBAHHOCTh TPAKAAHCKOM TO3UIMM OOYdYaloImIerocsi KakK aKTUBHOTO U
OTBETCTBEHHOT'O WIE€HA POCCHUICKOTO OOIIECTBA, MPEICTABICHUE O MAaTEeMAaTUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUM, TPOIEAYpP TPAkKITAHCKOTO OOIIECTBa
(BBIOOpBI, OMPOCHI U JPYroe), yMEHHE B3aMMOJIEHCTBOBATh C COLMAIbHBIMH WHCTUTYTaMH B
COOTBETCTBHH C X QYHKIIUSIMH U Ha3HAYCHUEM;

2) NaTpHOTHYECKOe BOCTIUTAHUE:

c(hOpMHPOBAHHOCTh POCCUUCKON TPAKTAHCKON MIEHTUIHOCTH, YBAXKEHUS K MPOLILIOMY
W HACTOAIIEMY PpOCCHUMCKOM MaT€MaTUKH, LIEHHOCTHOE OTHOLICHUWE K JOCTHKECHUSIM
POCCHICKMX MAaTEMAaTHKOB M POCCHMCKOM MAaTEMATUYECKOW IIKOJIbI, MCIIOJb30BAHUE ITUX
JOCTH>KEHUH B IPYTUX HAyKaX, TEXHOJIOTHUSIX, cPpepax SIKOHOMUKHU;

3) TyXOBHO-HPABCTBEHHOE BOCTINTAHME:

OCO3HAHHUE JyXOBHBIX IIEHHOCTEH POCCUHCKOro Hapojaa, CHOPMHUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHMS, 3TUYECKOrO MOBEICHUS, CBS3aHHOIO C IMPAKTUYECKUM



NPUMEHEHUEM JTOCTIKEHUN HAyKU M JESATENIbHOCThIO YYEHOT0, OCO3HAHUE JTMYHOTO BKJIa/ia B
MOCTPOEHUE YCTOHYHMBOTO Oy TyIIEro;

4) 3cTeTHYeCKOEe BOCTIMTAHUE:

ACTETUYECKOE  OTHOIICHHE K  MHpPY, BKIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEpPHOCTEHN, OOBEKTOB, 3aJad, peUIeHUuH, pacCyX JACHH, BOCIHPUUMYHMBOCTHh K
MaTeMaTHYECKUM acCIeKTaM Pa3InIHBIX BUJOB UCKYCCTBA,

5) pu3uveckoe BoCIUTAHUE:

cOpMUPOBAHHOCTh yMEHHS MPHUMEHATh MaTeMaTHUYeCKWe 3HAaHUS B HHTEpecax
3M0pOBOTO U Oe30macHOro o0Opas3a KM3HH, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 370POBBIO
(3mopoBoe muTaHue, cOATaHCUPOBAHHBINA PEKUM 3aHATHH U OTABIXA, PETYIspHAs (QHU3nUecKas
aKTUBHOCTH), (DM3MUECKOE COBEPIICHCTBOBAHHUE MPHU 3aHATHIX CIIOPTUBHO-030POBHTEIHHON
JeSITeTbHOCTHIO;

6) Tpya0BOE BOCTINTAHHUE:

TOTOBHOCTH K TPYZly, OCO3HAHHE [IEHHOCTH TPYIOJIIO0MS, HHTEPEC K Pa3IMuHbIM cepam
podeCCUOHATBHON JISATEIBHOCTH, CBI3aHHBIM C MAaTEMATHKOW M €€ IPUIIOKEHUSIMHU, YMEHUE
COBEpIIaTh OCO3HAHHBIN BBIOOpP Oyaymiedl mnpodeccuu W peanu3oBbBIBAaTh COOCTBEHHBIE
’KU3HEHHBIC TUTAHBI, TOTOBHOCTh M CIOCOOHOCTh K MaTEeMaTHYECKOMY OOpa30BaHUIO H
caMo00pa3oBaHUIO0 HA TPOTSKCHHH BCEH JKU3HH, TOTOBHOCTh K AaKTHBHOMY YYacTHIO B
pEIICHUH MPAKTUYECKHUX 3a/1a4 MaTEMAaTHYECKON HApaBIEHHOCTH;

7) 3K0JIOTHYECKO€e BOCITUTAHNE:

c(OpPMHUPOBAHHOCTh JKOJIOTMYECKOW KYJIbTYpbl, MOHHMAaHHME BIHUSHUS COIUAIBHO-
HKOHOMHYECKUX TMPOIIECCOB HA COCTOSIHUE MPUPOJHON M COLMAIBHOW Cpebl, OCO3HAHHE
rJI00AJIBHOTO  XapakTepa HJKOJIOTMUECKHX MpoOjieM, OpHUeHTalus Ha MpUMEHEHHE
MaTEMaTUYECKUX 3HAHUN JIJISl PEIICHUs 3a]1a4 B 00JIaCTH OKPY>KAIOIIEH Cpe/ibl, INIAHUPOBAHHE
MOCTYIIKOB U OIIEHKU UX BO3MOXKHBIX TIOCTIEJCTBUH JJISI OKPY>KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOT0 O3HAHMSI:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKW U OOIIECTBEHHOM MPAKTUKHU, TOHUMaHUE MaTEMaTUYECKONW HAYKH KaK cepbl
YeJI0OBEUECKOM JeSITeIbHOCTH, 3TAMOB €€ Pa3BUTHUS U 3HAUUMOCTH ISl pa3BUTHS LIMBUIIU3ALIUHY,
OBJIaJICHUE SI3BIKOM MAaTEMaTHKA M MaTeMaTUYeCKOW KYIbTYpOH KakK CpPEICTBOM ITO3HAHHS
MHUpPa, TOTOBHOCTb OCYUIECTBJIATH MPOEKTHYIO M HCCIEAOBATENbCKYIO JAESITEIbHOCTD
WHIUBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUA

ba3oBble Jornueckue aeicTBUs:

BBISIBIISITh U XapaKTEPU30BAaTh CYLIECTBEHHBIE MPU3HAKKM MAaTeMaTHYECKUX OOBEKTOB,
MOHSATUN, OTHOLICHUH MEXIYy TMOHITUAMH, (OPMYIHpPOBATh OMNPEAEICHUS MOHSATHUI,
YCTaHaBIIUBaTh CYUIECTBEHHBIM NpPU3HAK KiIacCU(UKALMU, OCHOBAHMUS JJIsi 00OOLIEHUS U
CpPaBHEHUS, KPUTEPHUU ITPOBOAMMOTrO aHAJIN3A;

BOCIIpUHUMATh, (POPMYIUPOBaTh U MPEOOPa3OBBIBATH CYXKICHUSA: YTBEPAUTEIbHBIE U
OTpHUILIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,



BBISIBJISITh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOpeuns B ¢akTax,
JAHHBIX, HAONIOACHUSAX U YTBEPXKICHUSAX, MNpeasiaraTb KPUTEPUU JUISl  BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYN;

JienaTh BBIBOJABI C HCMOJIB30BAaHUEM 3aKOHOB JIOTMKU, JNEIYKTUBHBIX W WHIYKTHUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJUTH CAMOCTOSITENIBHO JJOKA3aTEeIbCTBA MATEMATHUECKUX YTBEPKACHUH (MpSAMbIe U
OT TPOTUBHOTO), BBICTpPAUBATh APryMEHTAIMIO, MPUBOAUTH MNPUMEPHl U KOHTPIPUMEDHI,
000CHOBBIBaTh COOCTBEHHBIE CYXKACHUS U BHIBOJIBL;

BBIOMpaTh CHOCOO pelieHus y4eOHOM 3ajauu (CpaBHMBATh HECKOJBKO BapUaHTOB
peuieHus, BbIOMpaTh HauOoyiee MOAXOASAMIMK € YU4ETOM CAMOCTOSITENBHO BBIJEICHHBIX
KPUTEPUEB).

Bba3oBble ucciieqoBarebckue AelicTBUA:

UCIIOJIb30BaTh ~ BONPOCHI KAk  MCCIENOBATEIbCKUM  MHCTPYMEHT  MO3HAHUA,
(GopMynHpoBaTh BOIMPOCH, (UKCUPYIOIIUE MPOTUBOpEYHe, MpoOJeMy, YCTaHABIMBAThH
MCKOMOE U JJaHHOE, (POPMUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIIMI0, MHEHUE;

OPOBOAUTH CaMOCTOSITENIbHO CIUIAHUPOBAHHBIM  HKCIIEPUMEHT, HCCIECOBAaHUE T10
YCTAaHOBJICHUIO OCOOCHHOCTEW MAaTeMaTHUYeCKOro OOBEKTa, SIBICHUS, MPOLIECCa, BBISIBICHUIO
3aBUCUMOCTEH MEXIY 00BEKTaMU, SABJICHUSIMHU, POILECCAMU;

CaMOCTOSATEIHLHO (POPMYIHPOBATH 0O0OIIEHHS U BBIBOBI IO pe3yJIbTaTaM MPOBEAEHHOTO
HaOJII0IEHNSI, UCCIIEIOBAHUS, OLIEHUBAThH JOCTOBEPHOCTh MOJIYYEHHBIX PE3YJIHTATOB, BHIBOJIOB
1 0000IIEHUH;

IPOrHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCa, a TAKXKE BBIBUTATH MPEATIONIOKEHUS O
€ro pa3BUTUU B HOBBIX YCIOBHSX.

PabGora ¢ undopmanueii:

BBISBJIATH ACUIIUTH HHPOPMALIUU, TAHHBIX, HEOOXOIUMBIX ISl OTBETA HA BOMPOC U /IS
pEIIeHUs 3a/1a4H;

BbIOMpaTh HMHPOPMALMIO W3 HCTOYHUKOB PpA3IUYHBIX THUIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBaTh W HWHTEPHPETUPOBATH HH(OpPMAIUIO PpA3IUYHBIX BHAOB H  (HopM
MpeACTaBICHUS;

CTPYKTYpHpOBaTh  WH(MOpMAIUIO, TPEACTaBIsATh €€ B  pa3Iu4HbIX  (QopMmax,
WJUTIOCTPUPOBATH Tpadruecky;

OIICHMBATh HAAEKHOCT, WH(OOpPMAIMM TI0O CaMOCTOSITENIBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHUBeEpPCAJIbHbIEC Y4eOHbIE 1eHCTBUA

Oo0wenue:

BOCIIPUHHUMATh U (HOPMYIHPOBATH CYKIECHUS B COOTBETCTBUU C YCIOBHSIMU U LEISIMHU
oOIeHus1, sICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PCHHSI B YCTHBIX M NMHUCHMEHHBIX
TEKCTaxX, JlaBaTh MOSICHEHUS IO XOJy pELICHUs 3aJayd, KOMMEHTHPOBATh IOJIYyYECHHBIH
pe3yibTaT;

B XOJIe¢ O0OCYXKJIEHHS 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOUl TEMbI, MPOOJIEMBI,
pelaeMon 3aJiauu, BbICKAa3bIBaTh MU, HAIICJICHHBIE Ha MOUCK PELICHHUS], CONOCTABIATh CBOU



CYXJICHUSA C CYXJACHUAMH IPYTUX YIaCTHUKOB JHAjora, OOHApYKHBATh Pa3Indle U CXOACTBO
MO3UIIHHA, B KOPPEKTHOH opme GopMyTupoBaTh Pa3HOIIACHs, CBOM BO3PAXKCHHS;

NPEJCTaBIATh PE3yIbTaThl PEIICHUs 3a/Jaud, SKCIEPHUMEHTa, WCCIIEIOBaHUs, MPOEKTa,
CaMOCTOSITETFHO BBIOMpaTh (opMaT BBICTYIJICHHS C Yy4E€TOM 3aJad MPE3CHTAllMH U
0COOEHHOCTEN ayAUTOPHUH.

PeryisiTuBHBIE YHUBeEPCAIbHbIE YUeOHbIE IeiicCTBUSA

Camoopranusanus:

COCTaBJIATh ITUIaH, AITOPUTM DPEIICHHUs 3a/Jadyd, BBIOMPATH CIOCOO PEIICHUS C Y4ETOM
MMEIOIINXCST PeCypCOB B COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATH
BapUaHThI PEIICHUH ¢ y4ETOM HOBOM MH(OpMaLIUU.

CaMOKOHTPOJIb, SMOIIHOHATbHBIH HHTEJJIEKT:

BJIaJIETh HAaBBIKAMH TIO3HABATEIbHOW pPEQIIEKCHH KaK OCO3HaHUS  COBEPIIAEMBIX
JCHCTBUI M MBICITUTEIBHBIX TPOIIECCOB, UX PE3YIbTATOB, BIAIETh CIIOCOOAMHU CaMOIIPOBEPKH,
CaMOKOHTPOJIS TIPOIIecca U Pe3yiIbTaTa PEIICHUS MaTeMaTHIEeCKOHN 3a1a4uH;

NPEIBHICTh TPYJAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH NPH PCIICHHH 3a]a4d, BHOCHUTH
KOPPEKTHUBBI B ICATEIHHOCTh HA OCHOBE HOBBIX O0OCTOSITENILCTB, JAHHBIX, HAHJICHHBIX OIIHUOOK,
BBISIBJICHHBIX TPYAHOCTCH;

OLICHWBAaTh COOTBETCTBHE pe3ylbTaTa [T W YCIOBUSAM, OOBSCHATH IPHYUHEI
JOCTIKEHUSI WIM HEJOCTIKEHUSI PE3YJIbTaTOB JEATEIbHOCTH, HAaXOJWUTh OIIMOKY, JaBaTh
OILICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAas 1eSITEeJILHOCTD:

NOHUMATh U UCIOJIb30BAaTh NMPEUMYIIECTBA KOMAaHAHOW U MHIAUBHUAYAIbHOU PabOThI MIPH
pelieHny y4eOHBbIX 3ajlay, MPUHUMATH I€Ib COBMECTHON [EATEeIbHOCTH, IUIAaHUPOBATH
OpraHU3aIMi0 COBMECTHOM pabOTHI, pacrpenessaTh BUIBI padoT, JOTOBapUBaThCs, 00CYXIaTh
IIPOIIeCC M pe3yJIbTaT PaboThl, 00001aTh MHCHHS HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B TPYNIOBBLIX (hopMax paboThl (0OCyXkaeHUs, 0OOMEH MHEHUMH, «MO3TOBBIE
IMITYPMbD» W HHBIE), BBIMOJIHATH CBOIO YacTh PaOOThI U KOOPJAMHHPOBATH CBOU JIEUCTBUSA C
JIPYTMMH YJ€HAMU KOMaH[IbI, OIIEHWBATh KAayeCTBO CBOETO BKJIaJa B OOIMIUN MPOJYKT IO
KpUTEPHSIM, CHOPMYITUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

INPEAMETHBIE PE3YJIBTATbHI

K xonmy 10 kiacca oOydarommiicss HAyYUTCS:

e CBOOOJHO OTMEPUPOBATH OCHOBHBIMHU MOHITUSMU CTEPEOMETPUU TIPH PEIICHUU 3374
Y TIPOBEJICHUY MAaTEMAaTUUYECKUX PACCYKICHUMN;

e TMPUMEHATh AKCHOMBI CTEPEOMETPHUH W CIEACTBHS W3 HUX TPHU PEIICHUU
T€OMETPUIECKUX 3a/1a4;

e KJIACCH(UITMPOBATH B3aUMHOE PACIIOJIOKEHHE MPSMBIX B POCTPAHCTBE, MIIOCKOCTEH B
MPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B MMPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH MOHATUSMH, CBSI3aHHBIMU C YIJIAMH B MPOCTPAHCTBE: MEKITY
MPSMBIMH B TIPOCTPAHCTBE, MEXKTY MPSIMON M TUIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHSATUSIMH, CBI3aHHBIMU C MHOTOTPAHHUKAMU;



CBOOOJTHO pAacloO3HAaBaTh OCHOBHBIE BHUIbl MHOTOIPAaHHUKOB (MpH3Ma, NUpamMuia,
MPSAMOYTOJIbHBIN Napajiiesienunen, Ky0);

KJIacCU(HUIIMPOBATH MHOTOTPAHHUKH, BBIOMPAsi OCHOBAaHUS AJI KilacCU(DHUKALUY;
CBOOOJHO OMNEPUPOBATh MOHATHUSIMH, CBSI3AHHBIMU C CEYEHHEM MHOTOI'PAaHHUKOB
IUIOCKOCTHIO;

BBIMOJHATh MapajiesibHOE, HEHTPAIbHOE M OPTOTOHAJIBHOE MPOEKTUpOBaHUE (HUTyp
Ha TUIOCKOCTh, BBIOJIHATH U300pakeHus GUTryp Ha TUIOCKOCTH;

CTPOUThH CEUYEHHUS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMU, BBHIMOIHAThH (BBIHOCHBIE)
IUIOCKHE YEpPTEeXKH M3 PUCYHKOB NPOCTHIX OOBEMHBIX (UTyp: BHUJ CBEpPXY, COOKY,
CHU3Y;

BBIUMCIATh IUJIOIIAM TOBEPXHOCTEH MHOTOIpPaHHUKOB (MpU3Ma, MHUpPaAMUJA),
Tr€OMETPUYECKUX Tell C IPUMEHEHUuEM (popmyir;

CBOOOJTHO ONEPUPOBATH TMOHATUSMU: CUMMETPHsl B MIPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CUMMETPHUH, LEHTP, OCh U TNIOCKOCTh CUMMETPUH (DUTYPHI;

CBOOOJTHO OMIEPUPOBATH MOHATUSMHU, COOTBETCTBYIOIIMMH BEKTOPAM M KOOpAMHATAM B
IPOCTPAHCTBE;

BBITIOJHSATh ICUCTBUS HaJl BEKTOPAMH;

pemiath 3ajJadyd Ha JOKa3aTelbCTBO MaTEeMaTHYECKUX OTHOILIEHWH M HaXOXJEHHUe
r€OMETPUYECKUX  BEJIMYMH, MPUMEHSsI HU3BECTHBIE METOAbl IpPU  PEIICHUHN
MaTeMaTUYECKUX 3a]1a4 IMOBBIILIEHHOTO U BBICOKOTO YPOBHSI CJIO’KHOCTH;

OPUMEHSATH POCTEHIINE TPOrpaMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHUKAI[MOHHBIE
CUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 3a/1a4;

U3BJIEKaTh,  MpeoOpa3oBbIBATH M HMHTEPIPETHUPOBATH  WHOOpPMAIMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (HUTypax, MPENCTABICHHYIO Ha 4YepTexax u
pUCYHKaX;

OPUMEHATh IOJIYYEHHbIE 3HAHUSA Ha NPAKTUKE: CpPaBHUBATh M aAHAJIU3UPOBATh
peanbpHbIE CUTYyalluH, TPUMEHATh W3YyUYECHHBIE MOHATUS B MPOLECCE MOUCKA PEIICHUS
MaTeMaTU4YEeCKH CHOPMYITHUPOBAHHON MPOOIEMBI, MOJIETUPOBATH PEATbHBIC CUTYAIHH
Ha SA3BIKE TE€OMETPUH, MCCIEA0BATh IIOCTPOCHHBIE MOJEIH C HCIOJIb30BAHUEM
T€OMETPUYECKUX TIOHITHM W TEeOopeM, ammapara anreOpbl, pemiaTh NpaKTHYeCKUe
3a71a4M, CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUUYECKUX BEJINYHH;

UMETh TPEJCTaBICHUS 00 OCHOBHBIX JTamax Pa3BUTHUA TEOMETPUU KAaK COCTaBHOMU
gacTH (PyH/IaMEHTa Pa3BUTHs TEXHOJIOTHUH.

K xonmy 11 kiacca o0ydaromuiicss HAy4IuTCs:

CBOOOJTHO OTIEPUPOBATH MOHSITHSAMH, CBSI3aHHBIMU C IMJIMHIPUYECKON, KOHMYECKOW U
c(hepuIeCcKOil MOBEPXHOCTIMH, OOBSICHATH CIIOCOOBI TIOTyYCHNUS,

ONEepHUPOBATH MOHSATUAMH, CBSI3aHHBIMH C TEJIAMU BPAIICHUS: LMIIHMHAPOM, KOHYCOM,
cdepoii u mapom;

pacrio3HaBaTh Teja BpauleHus (HHWIMHAP, KOHYC, cepa U map) U OObACHATH CIIOCOObI
MOJTyYEHUS TeJl BPAIlCHUS;

KJIacCU(ULIUPOBATH B3aUMHOE PACIIOIO0KEHHUE C(Eephl U MITOCKOCTH;



BBIUMCIISATh BEJIMYMHBI 3JEMEHTOB MHOIOTPDAaHHUKOB M TEJN BpalleHHs, OObEMBI U
IUIOLIAAN MMOBEPXHOCTEH MHOTOTPAHHUKOB M TE€J BpAIICHUs, TEOMETPUUYECKUX TEN C
MpUMeHeHueEM (popMy;

CBOOOJTHO ONEPHUPOBATH MOHITHIMH, CBSI3aHHBIMU C KOMOMHALUAMM TEJ BPALLEHUS U
MHOTOI'PaHHUKOB: MHOTOTPAaHHUK, BIMCAHHBIM B cPepy U ONMHUCAHHBIA OKOJIO C(hEepHl,
cdepa, BIUCaHHAsl B MHOTOTPAaHHUK WJIM TEJIO BPAIllEHHUS;

BBIUUCIISITh COOTHOLIEHUS MEXAY IUIOIIAIIMHU TOBEPXHOCTEH U 00bEMaMu MOJO0OHBIX
TEJI;

U300pakaTh M3yyaeMmble (UTYpHI, BBIIOJHATH (BBIHOCHBIE) IUIOCKHWE YEPTEKU U3
PUCYHKOB MPOCTBIX OOBEMHBIX (PUTYpP: BUJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHUS
TEJ BPAILCHUS;

U3BJIEKaTh,  WHTEPOPETHPOBATH W MpeoOpa3oBbIBaTh  HHPOpMALUMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, MPEACTaBICHHYI0 Ha 4YepTexax U
pUCYHKaX;

CBOOOJIHO ONIEPUPOBATH MOHATUEM BEKTOP B IMIPOCTPAHCTRBE;

BBITIOJIHSITH OTIEPAIMU HaJl BEKTOPaAMU,

3a/1aBaTh TUIOCKOCTh YPAaBHEHUEM B JICKAPTOBOM CUCTEME KOOPAUHAT;

pemate TeOMETPUYECKHE 3a7a4yd Ha BBIYUCICHUE YIJIOB MEXIYy NPSIMBIMUA H
IJIOCKOCTSIMH, BBIYMCIEHUE PpACCTOSHHI OT TOYKHA [0 IUIOCKOCTH, B II€JIOM, Ha
IPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/IA MIPU PELIEHUU;

CBOOOJTHO OIEPUPOBATH MOHITHSMHU, CBA3aHHBIMU C JBHKEHHEM B MPOCTPAHCTBE,
3HaTh CBOMCTBA JIBUKCHUI;

BBIMIOJHATh M300pa)KEHUsT MHOTOTPAHHUKOB W TeNl BpAIEHUA TPH MapaieIbHOM
NEPEHOCE, LIEHTPAIBHOW CUMMETPHH, 3€PKAIBHOW CUMMETPHH, IPU MTOBOPOTE BOKPYT
npsAMOH, TpeoOpa3oBaHuUs MO00US;

CTPOUTH CEUYEHUS MHOTOTPAHHUKOB W TE€JI BpalleHUs: CEUYCHHUS UUIIUMHIpa
(mapajuieiIbHO W TEPHNECHAMKYJISIPHO OCH), CE€UYeHUs KoHyca (TapasuleibHbIe
OCHOBAHUIO U IPOXOSIINE YEPE3 BEPLINHY), CEUEHUS 111apa;

UCIIOJI30BaTh METOJbl MOCTPOCHMSI CEUEHMI: METOJ CJEA0B, METOJ BHYTPEHHETO
MPOEKTUPOBAHHUSI, METOJ TIEPEHOCA CEKYIIEN MIIOCKOCTH;

JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKACHUS,

NPUMEHSTh TeoMeTpudeckue (akThl IS PEIIeHUS CTEPEOMETPUUYECKHUX 3ajad,
MPEANOJIarallinX HECKOJIBKO IIaroB PEIICHUs, €CIU YCIOBUS IPUMEHEHUS 3a/1aHbl B
SIBHOUM M HESIBHOM (hopMme;

pemaTh 3aJayd Ha J0Ka3aTeIbCTBO MATEMAaTUYECKHX OTHOIICHUN M HaXOXKIACHUE
F€OMETPUYECKUX BEIIUYUH;

OPUMEHATh MPOTPAMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBbI
MIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;

MPUMEHSTh TIOJIyYEHHbIE 3HAHWS Ha MpPAKTUKE: CpaBHUBATh, AHAJIU3UPOBATH U
OLICHUBATh pEAJIbHbIE CUTYallMd, HPUMEHITh W3YUYCHHbIC TMOHATHUS, TEOPEMBI,
CBOMCTBa B TMpollecCe IMOUCKA PEIIeHUs MaTeMaTU4eCKu CPOpMYITUPOBAHHOU
poOJieMbl, MOJEIUPOBATh pealibHbIe CUTYyallMd Ha A3bIKE T€OMETPHUH, UCCIEAOBATh



IIOCTPOCHHBIE MOJEIN C HCIOIb30BAHUEM T'€OMETPUYECKUX IOHATUH M TEOPEM,
annapara aiareOppl, pelarh MNPaKTHUYECKUE 3aJauyM, CBSI3aHHBIE C HaXO0XXICHHEM
TF€OMETPUYECKUX BEJINYUH;
MMETh IIPEICTAaBICHNUs 00 OCHOBHBIX dTalax pa3BUTUS FTE€OMETPUU KaK COCTABHOM YacCTH
(¢yHIaMeHTa pa3BUTHSI TO3HAHUSI.

INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«BEPOSITHOCTb» (FA3OBBIH YPOBEHB) HA YPOBHE CPEJJHET'O OBIIETO
OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATHI

JIn4HOCTHBIE pEe3yJbTaThl OCBOEHHUS MPOrpaMMbl yueOHOro mnpeaMera «MartemaTuka
XapaKkTePU3YIOTCA:

I'paxxnanckoe BocnuTanme:

c(hOPMUPOBAHHOCTHIO TPAXKIJAHCKOM TMO3UIMK OOydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOTr0 00IIecTBa, MPEJACTaBICHUEM O MAaTEMAaTUYECKIX OCHOBAX
(GYHKIIMOHUPOBAHUSL PA3IUUYHBIX CTPYKTYpP, SBJICHUM, MPOIEAYp TPaKIaHCKOTO OOIecTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHUEM B3aUMOJCHCTBOBATh C COLIMAIBHBIMU HHCTUTYTAaMU B
COOTBETCTBUHM C UX QYHKIUAMHA U Ha3HAUCHUEM.

ITaTpuoTHyeckoe BOCIMTAHHUE:

c(OPMHUPOBAHHOCTBIO  POCCUMCKOW  TpakIaHCKOW HWIEHTUYHOCTH, YBKEHHUS K
OpOLIJIOMY M HACTOSIIEMY PpOCCHUMCKOM MaTeMaTHUKH, LIEHHOCTHbIM OTHOLIEHHEM K
TOCTHKEHUSIM POCCUMCKMX MAaT€MaTUKOB W POCCUHUCKOM MATEMATHYECKOW IIKOJBI, K
MCIIOJIb30BAHUIO ATHX JOCTHXKEHUHN B IPYTUX HAYKaX, TEXHOJIOTHIX, chepax IKOHOMHUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAHMEM JyXOBHBIX IIEHHOCTEM POCCHIMCKOTO Hapona; CchHOPMHUPOBAHHOCTHIO
HPaBCTBEHHOTO  CO3HAHMUS, OTUYECKOrO TOBEJEHHUS, CBSA3AHHOTO C MPAKTHYECKUM
MIPUMEHEHHUEM JOCTHKCHUN HAYKU U JIESITEIIbBHOCTHIO YUEHOTO; OCO3HAHUEM JIMYHOIO BKJIaJa B
MOCTPOCHUE YCTOWYUBOTO OYIYIIIETO.

JcTeTHYeCKOe BOCIMTAHHE:

ACTETHYECKUM  OTHOLIEHHMEM K MHUpPY, BKJIIOYas 3CTETHUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, PEIICHWH, PACCYXACHUIH; BOCHPUUMYHUBOCTHIO K
MAaTEMaTHYECKUM aClEKTaM pa3IndHbIX BUJIOB UCKYCCTBA.

dusuyecKoe BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTHIO YMEHHSI TPHUMEHSATh MAaTeMAaTHYECKHE 3HAHWS B HWHTEpecax
3I0pOBOr0 M 0€30MacHOro obpasa >KM3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBbBIO
(3mopoBoe nuTaHue, cOANaHCUPOBAHHBIA PEXXUM 3aHITUH U OTIbIXa, peryisipHas (undyeckas
AKTHUBHOCTb); (GU3UYECKOro  COBEpLICHCTBOBAHUA, IpU  3aHATUSAX  CIIOPTHUBHO-
03JI0POBUTEIILHOMU JIESATEIBHOCTBIO.

TpynoBoe Bociuranue:

TOTOBHOCTBIO K TPYZY, OCO3HAHHEM IIEHHOCTH TPYAOJIOOUS; MHTEPECOM K Pa3TUUYHBIM



chepaM mpodecCHOHATBHON ASSITENFHOCTH, CBSI3aHHBIM C MATEMATUKON U €€ MPUIOKCHHUSIMH,
YMEHUEM COBEpIIaTh OCO3HaHHBIM BbIOOp Oyaymied mnpodeccun U PearTnu30BBIBATH
COOCTBEHHBIC >KM3HEHHBIC IUIAHBI, TOTOBHOCTBIO U CIOCOOHOCTHIO K MaTeMaTUYECKOMY
00pa3oBaHUIO U CaMOOOPA30BAHUIO HA MPOTIKEHUM BCEH KU3HHU; TOTOBHOCTHIO K aKTUBHOMY
YyYaCTHIO B PEIICHUH MPAKTUYECKHUX 3a7]a4 MaTeMaTHUECKON HApaBIeHHOCTH.

IKO0JI0rH4ecKoe BOCIIUTAHKE:

c(OPMUPOBAHHOCTHIO IKOJIOTHUECKON KYyIbTYphl, TIOHUMAHUEM BIHUSHUS COIUAIBHO-
HKOHOMHMYECKHUX MPOLIECCOB HA COCTOSIHUE NPHUPOJHONM M COLMAIBHOW Cpenbl, OCO3HAHUEM
IJI00AJIBHOTO  XapakTepa HJKOJIOTMYECKHX MpoOjieM; OpHeHTaluell Ha NpUMEHEHUe
MaTeMaTUYECKUX 3HAHHUH JIJIS PEeHIeHHs 3a7]a4 B 00JIACTH OKPYKAIOIIEH Cpelibl, INTaHUPOBAHUS
MOCTYNKOB M OIICHKH MX BO3MOKHBIX TIOCTIEACTBHIA /IS OKPYKAIOIIEH Cpebl.

LleHHOCTH HAYYHOTO MO3HAHUS: _

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKW MU OOIIECTBEHHOW NPAKTHKH, NMOHMMaHHWEM MAaTeMaTH4YeCKOW HAayKH Kak
cepbl UYeIOBEYECKOW IEeATEIBHOCTH, ITAaloB €€ pa3BUTHA W 3HAYMMOCTH [UISl Pa3BUTHUSA
[UBWJIN3AIMNA;, OBJAJCHUEM SI3bIKOM MAaTeMaTHKd W MAaTeMaTHYeCKOW KyJIbTypoll Kak
CPEIICTBOM IMO3HAHUS MHUPA; TOTOBHOCTHIO OCYIIECTBISATh MPOCKTHYIO U HUCCIEAOBATEIbCKYIO
AeSTeNLHOCTh WHANBUIYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHble  pe3yibTaThl ~ OCBOEHHUS  MPOTrpamMMbl  Y4eOHOro  mpeaMmera
«MaremaTuka» XapakTEpU3YIOTCS OBJIAJCHUEM YHUBEPCAIbHBIMU  HO3HAGAMENbHBIMU
OelicmeusiMy,  YHUBEPCATbHbIMU — KOMMYHUKAMUBHBIMU — OClCMBUAMU,  YHUBEPCANbHbIMU
DpecyIAmuUBHbIMU OeUCMBUIMU.

1) Vuusepcanvnvie noznasamenvuvle Oeticmeus, obecneuusaiom  @HopMuposarue
0a306bIX  KOCHUMUBHLIX  NpOYecco8  obyyarwuxci (0céoeHue Memooos NO3HAHUSA
OKpyJHCaowe20 Mupa; NnpuMeHeHue JN02U4eCcKUX, UCCAe008aAmMeNbCKUX onepayull, yMeHuu
pabomams ¢ ungopmayueti).

ba3oBble Jioruyeckue JeMCTBUA:

e BBIBIATH M XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMAaTUUYECKHX OOBEKTOB,
MOHSITHI, OTHOIICHWH MEXIy MOHATUAMH; (HOPMYITHPOBATH OMpPENCICHUS MOHSTHUMH;
YCTaHABIMBATh CYIIECTBEHHBIM TMPU3HAK KJIaCCU(PUKAIMH, OCHOBAHHS IS
00001IIeHNs ¥ CPAaBHEHHMSI, KpUTEPUU ITPOBOIUMOTO aHAJN3a;

e BOCHPUHUMATH, GOPMYIUPOBATH U MPEOOPA3OBLIBATH CYXKJICHHS: YTBEPAUTEIbHbBIE U
OTpHUILIATENIbHbIEC, EAUHUYHBIC, YACTHBIE U OOLIUE; YCIOBHBIE;

e BBUIBISATH MAaTEMAaTUYECKHWE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W IPOTUBOPEYMUS B
dakTax, MaHHBIX, HAONIOJCHUSIX W YTBEPKICHUAX; MpeajaraTb KPUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN W IPOTUBOPEUUN;

e JIENAaTh BBIBOAbI C MCIOJIB30BAHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX U WHIYKTHUBHBIX
YMO3aKJIIOYEHHU M, YMO3aKIFYEHUH 110 aHAJIOTUH;



MPOBOJUTh CAMOCTOSITENIBHO  JIOKA3aTENIbCTBA MAaTEMAaTHUECKUX  YTBEPKACHUI
(mpsiMble ¥ OT MPOTUBHOIO), BBICTpAUBATh APTyMEHTAIUI0, MPUBOIAUTH MPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIHI;

BBIOMpATh CMOCO0 pelleHus y4eOHOW 3ajauu (CpaBHMBATh HECKOJBKO BapUaHTOB
pelieHusi, BbIOMpaTh Haubosee NOAXOIAIUN ¢ YYETOM CaMOCTOSATEIbHO BbIIEIEHHBIX
KPUTEPUEB).

ba3oBble uccieaoBaTelbCKHeE JeCTBHUA:

UCIIOJIb30BaTh ~ BONPOCHI ~ KaK  HMCCJIEAOBATENbCKUM  MHCTPYMEHT  MO3HAHMS;
(GopMynHpoBaTh BOMPOCHI, (GPUKCUPYIOIIUE IPOTUBOPEUHE, TPOOIEMY, YCTaHABIUBATD
UCKOMOE U JaHHOe, (OopMUPOBATh THIOTE3Yy, APrYMEHTHUPOBATh CBOIO TMO3UIIMIO,
MHEHUE;

IPOBOAUTH CAMOCTOSITEBHO CIJITAHUPOBAHHBIM HSKCIIEPUMEHT, HCCIEIOBAaHUE IO
YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro oObeKTa, SBJIEHHUA, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MEX 1y OOBEKTaMH, SIBICHUSIMH, TIPOLECCAMU;
CaMOCTOATENbHO  (popMynupoBaTh 000OIIEHMS M  BBIBOJBI IO PE3yJIbTaTam
POBEIEHHOTO HAOIOIEHNUSI, UCCIIEIOBAHNUS, OLICHUBATh JOCTOBEPHOCTH MOJTYUYEHHBIX
Pe3yIbTaTOB, BEIBOJIOB U 0000IIICHU;

NPOrHO3UPOBATH  BO3MOXHOE  pa3BUTHME  TpOIEcca, a TaKKe  BbIIBUTAThH
HPEIOJI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

PabGora ¢ undopmanueii:

BBISIBIIATH ACQUIMTH WH()OPMAIIUU, TaHHBIX, HEOOXOIUMBIX JJIsI OTBETA HAa BOMPOC U
IUTS pEIICHUs 3a/1a4H,

BBIOMpaTh HMH(POpPMAIMIO W3 HCTOYHWUKOB pA3JMYHBIX THIIOB, AaHAJIW3UPOBATH,
CHUCTEMAaTHU3UPOBATh U MHTEPIPETUPOBATh WHPOPMAIUIO PA3TUIHBIX BUIOB U (OpM
IpeICTaBIICHUS;

CTPYKTYpUpOBaTh HH(pOpPMAIHIO, TPEACTaBIAThH €€ B pa3iIudHbIX (opmax,
WJUTFOCTPUPOBATH I'PapUUIECKH;

OILICHWBATh HAAEKHOCTh HWHQPOPMAIMM TI0 CAMOCTOATEIBHO CHOpMYIHpOBAaHHBIM
KPUTEPUSIM.

2) Vuusepcanvhvie KOMMYHUKAMUBHbBLE OelicmauUsl, 00ecneuusarom cqhopmuposaHHoCb
COYUANILHBIX HABLIKOB 0OYUAIOUJUXCAL.
OO01menue:

BOCIIPUHHUMATH U (POPMYIUPOBATH CYKICHUS B COOTBETCTBUU C YCIOBUSMH H HEISIMU
oOIIeHus; SCHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOKO TOYKY 3pPEHUS B YCTHBIX H
NICBbMEHHBIX TEKCTaX, JaBaTb IOSICHEHUS II0 XOAYy pCeUIeHus  3aJayu,
KOMMEHTHPOBAThH MOJIYYEHHBIN PE3YJIbTaT;

B XONle OOCYXIEHHUs 3aJaBaTh BOMPOCHI TIO CYIIECTBY OOCYXKIaeMOW TEMBI,
MpoOJIeMBI, PENIaeMOii 3a/1auu, BHICKA3bIBATh UJCH, HAICIICHHBIC HAa TMMOUCK PEIICHMUS;
COINIOCTABJISITh CBOM CYXIEHHUS C CYXICHUSIMU JPYyTHUX YYaCTHUKOB JUajora,
OOHapyX UBaThb pa3JIMuU€ U CXOJCTBO TMO3UIMH; B KOPpPEeKTHOH  dopme
dbopMynUpOBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;



MPEJICTABIATh Pe3yIbTAaThl PEIICHUS 3aa4H, SKCIIEPUMEHTA, UCCIETOBAHUS, TPOEKTA;
CaMOCTOSITENTLHO BBHIOMpATh (popMar BBICTYIUICHHS C y4ETOM 3a/ad Npe3eHTAlUud U
0COOEHHOCTEN ayAUTOPHH.

CorpyaHu4ectBo:

3)

NOHMMATh M HCIONb30BaTh MPEUMYIIECTBA KOMAHJIHON M MHIWBUIYATbHOM paOOThI
OpU pELIeHWH YYEeOHbIX 3ajlay; MPUHUMATh 1IeJIb COBMECTHOM JIE€SITEIbHOCTH,
IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM paloThl, paclpeAesiaTb BUIbI padoT,
JIOTOBApUBAThCs, OOCYXKJaTh MPOIECC U pe3yiabTaT padboThl; 00001IaTh MHEHUS
HECKOJBbKHUX JIIOJICH;
y4yacTBOBAaTh B TpYNINOBBIX ¢GopMax paboTel (00cyxkaeHus, OOMEH MHEHUH,
«MO3TOBbI€ HITYPMbD» U HHBIE); BBIIOIHATH CBOIO YAaCTh pabOThl U KOOPAUMHUPOBATH
CBOM JIEHCTBUS C IPYTUMU YJE€HAMHU KOMAaH/bl; OLICHUBATh KA4€CTBO CBOETO BKJIaJa B
o0  OPOAYKT MO  KpUTepusiM,  chHOPMYIMPOBAHHBIM y4aCTHUKaMU
B3aMMOJICCTBUS.

Vuueepcanvnvie pecynamuenvle Oeticmeus, obecneuusaiom — Gopmuposanue

CMbICI06bLX YCNMAHOBOK U IHCUZHEHHbIX HABBLIKOB IUHYHOCMU.

Camoopranusanus:

COCTaBJIATh TUIAH, AJITOPUTM PEIICHHS 3aJadyH, BHIOMpATh CMOCO0 pelieHus ¢ y4éToMm
UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BapHaHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

BJa/JIeTh HaBbIKAMHU TI03HABAaTEIbHOM pedJIeKCUd KaK OCO3HAHHS COBEPIIAEMbBIX
JNEUCTBUH U MBICTUTENBHBIX TMPOIECCOB, WX PE3YJIbTATOB; BIAAETh CIOCOOaAMU
CaMOITPOBEPKH, CAMOKOHTPOJSI Mpollecca M pe3yJibTaTa PELICHUs MaTeMaTUYeCKOM
3a/1a4y;

IPEABUAETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEUICHUHU 33/1a4U, BHOCUTD
KOPPEKTHBBI B JEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, IAHHBIX, HAMJIEHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBUE peE3yJibTaTa ILEIHM M YCIOBUSM, OOBSICHATH MPUUYUHBI
TOCTIDKEHUSI WIH HEJOCTIDKEHUS PE3YNIbTATOB JCATEIHHOCTU, HAXOAUTHh OIIMOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIBTATHI

10 KITIACC

Yutath ¥ CTPOUTH TAOIUIIBI U THATPAMMBI.

OnepupoBaTh TMOHATHUSAMH: CpeaHEe apuPMETHIECKOe, MeanaHa, HauOoJbIIee,
HavMEHbIIIee 3HAUCHHUE, Pa3MaX MacCHBA YUCIIOBBIX JAHHBIX.

OnepupoBaTh MOHATUSMH: CIyYalHBIM SKCHEPUMEHT (OIBIT) U cllydailHOe COOBITHE,
AJIeMEHTapHOE COObITHE (3JIEMEHTAPHBIN UCXO0/T) CYYailHOTO OMbITAa; HAXOUTh BEPOSITHOCTH B
OMbITaX C PABHOBO3MOXXHBIMU CIIy4YalHbIMH COOBITUSIMH, HAaxOJWTh W  CPaBHUBATH
BEPOSITHOCTU COOBITUM B U3yUYECHHBIX CIIyYaHbBIX SKCIIEPUMEHTAX.



Haxoauts u hopmMynupoBaTh COOBITHS: TIEpeceYeHUE U 00bEANHEHUE TAHHBIX COOBITHIA,
cOOBITHE, TPOTUBOMNOJIOKHOE JAaHHOMY COOBITHIO; TOJIb30BAThCS AuarpaMMmamu Oilepa u
(opMyIIOHi CIOKEHUsI BEPOSTHOCTEH MpU PEIIEHUH 3aa4.

OnepupoBaTh MOHATHSIMH: YCJIOBHAs BEPOSITHOCTb, HE3aBHCHMbIE COOBITHS; HAXOJUTh
BEPOSITHOCTHU € MTOMOILBIO NPAaBUJIa YMHOKEHHMSI, C IOMOIIBIO IEPEBA CIyYaHHOTO OIBITA.

[IprMeHATh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS IIPU PELICHUH 3a4a4.

OnepupoBaTh MOHATUSIMHU: HCIbITAHWE, HE3aBUCHUMBIE WCIIBITAHUS, CEpUs MCIBITAHUM,
yclexX W HeyAauya; HaXOJUTh BEPOSTHOCTH COOBITHI B CEpUM HE3aBUCHUMbBIX MCHIBITAHUNA 0
MEPBOro ycrexa; HaX0UTh BEPOSITHOCTUA COOBITUI B CEpUU UCTIBITaHUN bepHyru.

OnepupoBaTh MOHATUSMHU: CIy4ailHas BeJIMYMHA, paclpelesieHue BEPOSTHOCTEM,
auarpamMmma pacrpeeincHusl.

11 KJIACC

CpaBHI/IBaTI) BCPOATHOCTH 3HAUCHUM CﬂyqaﬁHOﬁ BCIIMYUHBI II0 PACIIPCACIICHUIO UIIN C
IMOMOIIBIO JHUATrpaMM.

OHCpI/IpOBaTB IMOHATHUEM MATCMATHYCCKOI'O OXWIAHUWA, IPUBOAUTL IIPHUMCPBI, KadkK
MMPUMCHACTCA MATCMATUYCCKOC OXKHUIAAHUC cnyqaﬁHoﬁ BCIIMYHNHBI HAXOAUTHh MaTEMATHUYCCKOC
OKUAaHUC IO JaHHOMY pacCIpCACIICHUIO.

HNmets MNpCaACTABJICHUC O 3aKOHC OOJBIIINX YHCEIL

Nmets MpeaACTaBJICHUC O HOPMAJIbBHOM PAaCIIPpCACIICHHUH.

BocnurarespHbIi moTeHIMan ypoka «MaTeMaTHKa» peaan3yeTcs Yepes:

® YCTAHOBIICHHE JOBEPUTEIHHBIX OTHOIICHUN MEXIY YIUTEIIEM U €T0 YICHHKAMH,
CHOCOOCTBYIONIMX TO3UTHBHOMY BOCIPUATHIO YYaIUMHUCS TpPeOOBaHUU U
npoch0 yUWTENsl, TMPHUBICYCHUIO MX BHUMAHHUS K OOCYXIaeMOH Ha ypoke
UHPOPMAINH, aKTHBU3AIIMU X TIO3HABATEILHOU JIEATCIILHOCTH;

® NTOOYXXJICHHE IITKOJIBHUKOB COOJIOaTh HA YPOKE OOMICTPUHATHIE HOPMBI
NIOBEJICHUS, TIpaBUjIa OOIICHHUS CO CTAPIIMMH (YYIHUTEISIMH) U CBEPCTHHKAMHU
(IIKOJTFHUKAMH ), IPUHITUIIBI Y4EOHOU JUCITUTUTMHBI U CAMOOPTaHU3AIUY;

® IIPUBJICUCHUE BHUMAHUS IIKOJFHUKOB K IIEHHOCTHOMY aCHEKTYy M3y4yaeMbIX Ha
ypOKax sIBIICHUI, OpraHu3aIys uX padoThl C MOTYy4aeMOi Ha YPOKE COIUATBHO
3HaUMMON MHGpOpPMAIMEH — WHUIMUPOBAHUE €€ OOCYKICHUS, BHICKA3BIBAHUS
yYalIuMUCA CBOETO MHEHHS 1O €€ TMOBOAY, BBIPAOOTKM CBOEro K Hel

OTHOIIICHHS,
® JIEMOHCTPAIIUIO JCTAM MPUMEPOB OTBETCTBECHHOTO, T'PAXKIAHCKOTO ITOBEACHUS,
MPOSIBJICHUS YEITOBEKOTIOOHS u JT0OPOCEPACYHOCTH, noaoop

COOTBETCTBYIOIIMX TEKCTOB IJI YTEHUS, 3aJay IJid pelieHusi, MpoOJIeMHBIX
CUTYaIui JyIsi 0OCYXICHHS B KJIAcce;

® [PUMEHEHUE Ha YpPOKE MHTEPAKTUBHBIX (popM padOThl  ydalIuxcs:
VMHTEJUICKTYaJbHbIX WIP, CTUMYJUPYIOIIMX T[O3HABATEIbHYI0 MOTHBALUIO
IIKOJIBHUKOB; JUAAKTUYECKOTO Te€aTpa, IJI€ IOJYyYCHHBIE Ha YPOKE 3HAHUS
OOBITPBIBAIOTCS B TeEaTPAIbHBIX MOCTAHOBKAaX; JUCKYCCHH, KOTOpBIE IalOT
y4YaluMcsi BO3MOXXHOCTh MPUOOPECTU OIMBIT BEJECHUSI KOHCTPYKTUBHOTO



auanora; TPYNmoBOW pabOThl WM pabOTHl B Tapax, KOTOpPhIE yd4aT
IITKOJIBHUKOB KOMaHHOW pad0Te U B3aUMOJICUCTBHIO C IPYTUMH JICTHMU;

® BKIIFOUCHHE B YPOK HTPOBBIX MPOIEIYp, KOTOPHIE IMOMOTAIOT MOAJACPKATh
MOTHBAIIMIO JETEeH K TIOJYYCHHUIO 3HAHWKM, HaJaXHUBAHUIO TMO3UTHBHBIX
MEXJIMYHOCTHBIX ~ OTHOIICHWA B  Kjacce, IOMOTAIT  YCTAHOBJICHHUIO
n00poxkenaTeIbHOM aTMocdephl BO BpeMsl ypoKa;

® OpraHu3alys HACTABHUYECTBA MOTHBUPOBAHHBIX U 3PYAUPOBAHHBIX yUAITHUXCS
HaJ WX HEYCICBAIOIIMMHU OJHOKJIACCHUKAMH, JAIOMIEro IIKOJbHUKAM
COIMAJIEHO 3HAYUMBIH OIBIT COTPYTHUYECTBA U B3aUMHOM TTOMOIITH;

® UHUIIMUPOBAHKUE U TIOJJICPKKY MCCIICIOBATEIBLCKON JACITCIIBHOCTH IIIKOJLHUKOB
B paMKax  peaju3allid WMH  WHJIUBHIYAIBHBIX W TPYIIOBBIX
UCCIICIOBATEILCKUX IPOCKTOB, YTO JACT IIKOJIbHUKAM BO3MOXHOCTb
IPHOOPECTH HABBIK CAMOCTOSITCIIBHOTO PEIICHUS TEOPETHUYECKOW MPOOJIEMEI,
HaBBIK TCHEpHUpPOBaHUSA W O(QOpPMIICHUS COOCTBCHHBIX HJICH, HaBBIK
YBOXHUTCIIBHOTO OTHOIIEHUS K YYXUM uAcsIM, o(QOpMIICHHBIM B paboTax
JAPYTMX  UCCJIEeNOBaTelC, HaBBIK IMYyOJMYHOTO  BBICTYIUICHHS  IEpe.
ayJIMTOPHUECH, apTYMEHTUPOBAHUS U OTCTAMBAHUS CBOCH TOUKH 3PCHHS.



TEMATHYECKOE IINTAHUPOBAHUE «AJI'EBPA U HAYAJIA AHAJIU3A»

10 KUIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
n/n NPorpamMmbl Bcero Konrpoaeusre  Ipaxieckue o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypesI
MHO3K€ECTBO AEHCTBUTEIBHBIX YHACEIL.
1 MHorounensl. PaiimonanbHbele ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMbI TUHEUHBIX
YpaBHEHUU
2 Oynkunu u rpapuku. CteneHHas QyHKIUS C 12 1
LETIBIM MOKa3aTeaeM
ApubMeTnuecKnii KOpeHb N-0i CTETICHHU.
3 HppanunonanbHble ypaBHEHUS 15 1
4 [TokazarenwsHas ¢pynkius. [lokasaTenpHbIC 10 1
YpaBHEHUS
Jlorapudmudeckas GyHKITHSA.
5 1 18 1
orapu(pmMu4ecKue ypaBHeHHs
5 TpuroHomeTpuuecKre BbIpaXKEHUs U 29 1
ypaBHEHUS
7 [TocnenoBaTenbHOCTH U MPOTPECCUN 10 1
8 HenpepriBabie dynkuuu. [IponsBognas 20 1
9 HOBTOPGHI/IC, 00o011eHue, cucreMaTi3anus 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 136 10 0




11 KJIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NMPOrpaMmblI Bcero Kontpoapmpie  Mpakruteckue o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypebi
1 I/ICCJ'IGIL'OBaHEIe (YHKIHIA ¢ TTOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBooOpa3nas 1 UHTETpaI 12 1
3 I'pacduku TpuroHoMeTprueckux QyHKIUH. 14 1
TpuroHomeTpuyecKkue HepaBEHCTBA
4 HppanmoHnaisHbIe, MOKa3aTeIbHbIC U 24 1
norapuMuvecKue HepaBeHCTBA
5 KommnekcHeie yncna 10 1
6 HarypanbsHbie u 11e51p1e Yrciia 10 1
CucreMbl palMOHANbHBIX, UPPALIHOHATBHBIX
7 MOKa3aTeIbHBIX U JOTapU(PMUUECKUX 12 1
YpaBHEHHUI
8 3amauu ¢ mapameTpamMmu 16 1
9 HOBTOPGHHC, 0000111eHHEe, CHCTEMATU3AINS 16 2
3HAHUH
OBIIEE KOJIMYECTBO YACOB IIO I[TPOTPAMME 136 10 0




TEMATHUYECKOE IINTAHUPOBAHUE «I'EOMETPUS

10 KIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM Kontpoabusie | TpaxTieckie (uudgposbie)
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypebi
1 BBenenue B ctepeomeTpuio 23 1
2 B3anMHOE€ pacnoiokeHue NpsIMBbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh MPSMBIX U TUTIOCKOCTEH B 3
MPOCTPAHCTBE
4 HepneHnmiynslpHOCTb MPSIMBIX U 25
TUTOCKOCTEH B MMPOCTPAHCTBE
5 VYTIBl 1 pacCcTOSIHUS 16 1
6 MHororpaHHuKH 7 1
7 BekTopsl B mpocTpaHcTBE 12
8 HOBTOPGHI/IC, 00oO11eHne U cucTeMaTH3anus 5 5
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 102 6 0




11 KJIACC

KosmmuyecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBanue pa3esioB U TeM ugposbie
Ne i/ NpOrpaMMEI pasi Beero Kourpoubsnbie | IIpakTnuyeckue f)lépg:m ar eJ)'IbeI e
padoTsbI padoThI pecypebi
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HI€HI:IC u 15 1
cHCTEeMaTH3aIHsI 3HAHUH
3 O0BEM MHOTOTpAaHHHKA 17 1
4 Tena Bpamenus 24 1
5 [Tmomaam moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX T
6 JIBukeHust 5) 1
7 [ToBTOpEHMeE, O606H1€HI:IG u 17 5
cucTeMaTH3alys 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0




TEMATHYECKOE INTAHUPOBAHUME «BEPOATHOCTDb»
10 KVIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
NMPOrpamMmmbl

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

DJIeKTPOHHbIE
(uu¢pposrIe)
o0pa3oBaTejibHbIE

pecypchbl

HpeILCTaBJ’ICHI/IG JaHHBIX M OIIKMCAaTCIIbHasA
CTaTUCTHUKaA

CrnyyaiiHble OIBITHI M CIIy4aiiHble COOBITHS,
OTIBITHI C PABHOBO3MOKHBIMU
3JIEMEHTapHBIMU HCXO0/IaMU

Omneparuu HaJ COOBITUSIMH, CIIOKECHHE
BEPOSITHOCTEN

YcnoBHas BEpOATHOCTb, ACPEBO
CITy4aitHOTO OTBITa, OpMYyJIa MOTHOM
BEPOSITHOCTH U HE3aBUCUMOCTH COOBITHI

DneMeHTbl KOMOMHATOPUKU

CepI/II/I IOCICA0BAaTCIIbHBIX HCIBITAaHUH

CrnyyaiiHble BEJIMUUHBI U paclpeeIeHUs

N[O |01

O060011eHrEe U cucTeMaTU3alus 3SHAaHUHA

OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME




11 KJIACC

KosmmuyecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBanue pa3esioB U TeM u¢posbie
Ne i/ NpOrpaMMEI pasi Beero Kourpoubsnbie | IIpakTnuyeckue f)lép(al:cﬂm ar eJ)'IbeI e
padoTsbI padoThI pecypebi
1 MaremMatnueckoe 0KHIaHuE CIIy9aiiHON 4
BEJTMYUHBI
) )lncnevpcnf[ U CTaHJapTHOE OTKJIOHEHHE 4 1
CIIy4aifHOM BEIMYMHBI
3 3aKoH OOJBIINX YUCET 3 1
4 HenpepbiBHBIE ClTydailHbIE BETUYNHBI 2
(pacmipenienenust)
5 HopmansHoe pacnipeneneHust 2 1
5 [ToBTOpEHwUE, O606H1€HI:IG u 19 5
cUCTeMaTH3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I1O I[TPOTPAMME 34 2 3
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