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MNOACHUTEJIbHAS 3AIINCKA

Y4eOHbIil Kypc «Anredpa U Hayalla MaTeMaTHYECKOTO aHalln3a» SBJSCTCS OJHUM W3
HanOoJiee 3HAYMMBIX B MPOTPAMME CPEIHETO OO0IIero oOpa3oBaHUs, MOCKOJBKY, C OJHOMN
CTOPOHBI, OH OOecleYnBacT MHCTPYMEHTAIBHYIO 0a3y A M3YYCHHS BCEX €CTECTBEHHO-
HAYYHBIX KYPCOB, a C APYTOil CTOPOHBI, (POPMHUPYET JIOTUYECKOE U A0CTPAKTHOE MBIIIICHHUE
o0ydJaronuxcsi Ha YpoBHE, HEOOXOIUMOM JIsI OCBOSHUS MH(POPMATHKH, OOIIECTBO3HAHMUS,
UCTOPHH, CJIOBECHOCTH W JPYruX AWCHMIIIMH. B pamkax maHHOTO y4eOHOTO Kypca
oOyJaromuecsi OBJAJACBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOW HayKH, KOTOpas
(bopMyIUpyeT CBOM JOCTHKEHUS B MAaTEMAaTUYECKOU popme.

Y4eOHblIil Kypc ajnreOpbl M Hauaja MaTeMaTUYECKOTO aHAJIN3a 3aKJI1aJbIBAET OCHOBY JJIs
YCIICITHOTO OBNAJACHUS 3aKOHAMH (PU3WKH, XUMHH, OHOJIOTMH, TOHMMAaHHUS OCHOBHBIX
TEHJACHLIUNA pa3BUTHI SKOHOMUKH U OOIIECTBEHHOM XKU3HU, [TO3BOJISIET OPUECHTUPOBATHCS B
COBPEMEHHBIX U(POBBIX M KOMIIBIOTEPHBIX TEXHOJOTHUAX, YBEPEHHO HUCIIOJIB30BaTh UX IS
nanbHennero oOpa3oBaHUs W B IIOBCEIHEBHOM XH3HU. B TO ke BpeMs oOBlajeHUE
aOCTpakTHBIMU M JIOTHYECKH CTPOTMMH KOHCTPYKIUSMHU anreOpbl M MaTeMaTHYeCKOTo
aHall3a pa3BUBAeT YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTD,
JOKa3bIBaTh yTBEPXKIEHHUS C TMOMOIIBIO MHIAYKIMH M PACCYKAAaTh JIEAyKTUBHO,
UCII0JIb30BaTh 0000IEHHE U KOHKPETH3ALMI0, a0CTparupoBaHUE U aHAJIOTHIO, (POPMHUPYET
KpEaTUBHOE U KPUTHUYECKOE MBITIIICHHUE.

B xone u3yuenus yueOHOro kypca «Anredpa v Hadajga MaTEeMaTHYECKOI'O aHaIN3a
oOyJaromyecs: Toay4YaloT HOBBIM OIBIT PEIICHUs MPUKIATHBIX 337ad, CAMOCTOSTEIHLHOTO
TIOCTPOCHHS MaTEMATUYECKIX MOJIENICH PeabHbIX CUTYaIlUi, HHTEPIIPETAIIUH TTOTYICHHBIX
peleHni, 3HaKOMSITCS C IPUMEPAMU MaTEMaTHUECKUX 3aKOHOMEPHOCTEN B IPUPO/JIE, HAYKE
Y FICKYCCTBE, C BBIJAIOIIIMUCS MAaTEMaTHIECKUMHU OTKPHITUSMHU U UX aBTOPaMHU.

VY4eOHbIil Kypc 00JIafjaeT 3HAUUTENBHBIM BOCIUTATENBHBIM MOTEHIIMAIOM, KOTOPBIH
peanusyercsi Kak uepe3 y4eOHbII MaTtepuall, CHOCOOCTBYIONINI (POPMUPOBAHUIO HAYUYHOTO
MHUPOBO33pEHUs, TaK M uepe3 creuupuky ydeOHOW MAeATeIbHOCTH, TpeOyromen
NPOAODKUTEILHOW KOHILIGHTPAlMM BHUMAHHS, CaMOCTOSITEIbHOCTH, aKKypaTHOCTU U

OTBETCTBEHHOCTH 3a HOHy‘{CHHBII\/’I pe3ybTar.



B ocHoBe MeTonMKu 00yueHus anredpe U HayajsamM MaTeMaTUYeCKOro aHaliu3a JICKUT
NEeSATEeIbHOCTHBIN IPUHIIUI 00yUYECHUS.

B crpykTtype yuyeOHOro Kkypca «Anrebpa W Hayajia MaTeMaTHYECKOTO AaHAIU3a»
BBIJICJICHBI CIEAYIOIIUE COJEPKATEIbHO-METOANYECKHE TUHUU: «Hucaa U BBIYUCICHUSY,
«DyHKIUM W rpadukuy», «YpaBHeHHs U HepaBeHCTBa», «Hauama maTemaTHueckoro
aHanu3a», « MHOXXeCTBa U JIOTMKa». Bce OCHOBHBIE COAEpKATENBHO-METOAUYECKAE JTUHUU
U3YyYaroTCs Ha MPOTSHKEHUU JIBYX JIET 00yUeHHUs Ha YPOBHE CPEHEro 0011ero oopa3oBaHus,
€CTECTBEHHO JOMOJHSS APyl Jpyra W IOCTENEHHO HAaChIAsCh HOBBIMA TEMaMH H
paznenamu. JlaHHBIN y4eOHBIN KypC SIBISETCS MUHTETPATHUBHBIM, TTOCKOJIbKY OOBEAUHSET B
cebe coJepKaHME HECKOJbKUX MATeMaTUYEeCKUX JUCHMIUIMH, TakKuX Kak anreopa,
TPUTOHOMETPHSI, MATEMAaTUYECKUN aHAIN3, TEOPHs] MHOXKECTB, MaTeMaTH4ecKasi JIOTUKa U
npyrue. Ilo Mepe Toro kak oOydarommuecs OBJaJeBalOT BcE€ OoJjiee IMPOKUM
MaTEMaTUYECKUM annapaTroM, Y HUX MOCJIEI0BaTEIbHO (POPMHUPYETCS U COBEPLIEHCTBYETCS
YMEHUE CTPOUTh MATEMATHYECKYIO MOJENb PEANbHON CHUTyallud, NPUMEHATHh 3HAHUS,
NOJlyY€HHbIE TIpU M3YyYEHUM y4eOHOro Kypca, Uil PEIIeHUs CaMOCTOSITEIBHO
chopMyIMpoBaHHON MaTeMaTUYECKOM 3a/1auu, a 3aTEM UHTEPIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOAMYECKass JIMHAA «Yucna W BBIYMCIEHMS  3aBEpPLIACT
(dbopMHpOBaHKE HABBIKOB MCIOJb30BaHMS JIEUCTBUTENIbHBIX YHUCEN, KOTOPOE OBbLIO HAYaTo
Ha YpOBHE OCHOBHOIro 001iero odpasoBanus. Ha ypoBHe cpemHero oOuiero oopa3oBaHUs
ocoboe BHHUMaHHE YyJensercs (OPMUPOBAHUIO HABBIKOB pPAllMOHAIbHBIX BbBIUHCICHHH,
BKJIIOHAIONIMX B ce0s MCIOJIb30BAaHUE PA3NUYHBIX (OpPM 3alMCU YUCIa, YMEHUE JIeNaTh
MPUKUJIKY, BBITIOJHITh MPUOIMKEHHBIC BBIYHCIICHUS, OIICHUBATh YUCIIOBBIC BBIPAKCHUS,
paboTaTh € MaTeMAaTUYECKUMHU KOHCTAHTaMHU. 3HAKOMbIE OOYYaroUIMMCs MHOXKECTBA
HATypaJdbHBIX, [EJIbIX, PALMOHAJIBHBIX M JIEWCTBUTENIbHBIX YHUCEJN JOIMOJHSIOTCS
MHO>XECTBOM KOMIUIEKCHBIX 4HCEl. B KaXIOM U3 3THX MHOMKECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My CllelIM(PUUECKUE 3a]aull U ONEepaliu: JeJIeHue Halelo, OnepupoBaHue
OCTaTKaMM Ha MHOXXECTBE LIENBIX 4YHCEN, OCOOBblE€ CBOWCTBA PpALMOHAIBHBIX U
UPPALMOHATIBHBIX YHWCEN, apuPMETHUECKHUe OIepaluy, a TaKXKe H3BICUCHUE KOPHS
HAaTypaJIbHOM  CTENEHM HAa  MHOXKECTBE  KOMIUIEKCHBIX  4Hcell.  biaropaps

IIOCJIEN0BATENBHOMY PACIIMPEHUIO Kpyra MCIHOJIB3YEMBIX UYHCEI M 3HAKOMCTBY C



BO3MOXKHOCTSIMM HX TPUMEHEHUS i1 pEeLIeHUs pa3IuyHbIX 3a1ad  (GopMmupyercs
MPE/ICTAaBICHUE O €IMHCTBE MaTeMaTUKU KaK HAyKH U €€ pOoJii B MOCTPOCHUHM Mojelei
peasbHOro MHUPA, IUPOKO UCIIOIB3YIOTCS 0000IIEHUE U KOHKPETHU3AIUA.

Jlunus «YpaBHEHUSI U HEPABEHCTBa» PEAM3yeTCs] Ha MPOTSHXKEHUU BCETO OOY4YEHUS
Ha YpOBHE CpEIHEro oOuIero oOpa3oBaHUs, MOCKOJIbKY B KaxaoMm paszzaene lIporpammsl
IPELYCMOTPEHO pEUIEHUE COOTBETCTBYIOIIMX 3anad. B  pesynbrare oOydaroniuecs
OBJIQJICBAIOT PA3JIMYHBIMM METOAAMHU PEHICHUS PAlMOHAIBHBIX, HWPPALUOHATBHBIX,
MOKa3aTeNbHBIX, JOTAPU(PMHUUECKUX W TPUTOHOMETPUUECKUX YpaBHEHUMN, HEPABEHCTB H
CUCTEM, a TaKXke 3ajay, coiepxkamux mnapameTpbl. [lomydeHHblE yMEHUS IIMPOKO
UCHOJIB3YIOTCSl MPU HUCCIEAOBAaHUU (YHKIUN C MOMOUIbIO MPOM3BOAHOM, MPHU PEIICHUU
NPUKJIATHBIX 33/7a4 M 3aJad Ha HaXOXKJIEHUE HaWOONBIIMX M HAWMEHBIINX 3HAYCHHUN
¢ynkiun. JlaHHasg cojeprkaTelbHas JIMHUS BKIIOYaeT B cels Takke (OpMUPOBAHUE
YMEHHA BBIMONHATH pacu€Tel 1o (QopmyrnaMm, mnpeoOpa3oBaHHsl PpaAMOHAIBHBIX,
UPPALMOHATIbHBIX M TPUTOHOMETPUUECKUX BBIPAKEHUH, a TAK)XKE BBIPAXKEHUHN, COJIEPKAIINX
cTeneHu u yorapudmel. brarogaps u3ydeHuio aiaredpandeckoro mMarepuajia MpOUCXOAUT
JanbHeilee pa3BUTHE AITOPUTMHYECKOTO MW aOCTPAKTHOIO MBIILIIEHUS OOy4YaromnXcs,
(bopMUPYIOTCS HABBIKU JIEAYKTHBHBIX PAcCyXACHHH, paboTbl ¢ CUMBOJIBHBIMH (hopmMamu,
NPEACTABICHNUS 3aKOHOMEPHOCTEH M 3aBHUCUMOCTEM B BHUJE PABEHCTB U HEPABEHCTB.
AnreOpa mnpemnaraeT >(pQEeKTUBHbIE HHCTPYMEHTBHI JUIsl PEIICHUS NPAKTUYECKUX U
€CTECTBEHHO-HAYYHbIX 3aJla4, HarjsJHO JIEMOHCTPUPYET CBOM BO3MOXHOCTU Kak S3bIKa
HaYKH.

CopepxxarenpHo-MeToIMYecKas JIMHUSA «DyHKIUU U rpaduKm» TECHO MEperieTaeTcs
C JApYyrMMH JHMHHMSIMH Y4eOHOTO Kypca, IIOCKOJBKY B KAaKOM-TO CMbICIE 3a7acT
NOCJIEIOBATEIBLHOCTh HM3Y4YeHUsI MaTepuana. V3ydeHue CTEeneHHOU, MoKa3aTelbHOMH,
JorapuMUYECKOH W TPUTOHOMETPUUYECKHX (DYHKIMI, HWX CBOWCTB U TpauUKOB,
UCTIONb30BaHue (DYHKIMH JUIsI pelIeHus 3a/1a4 U3 IPYTrUX Y4eOHBIX MPEAMETOB B peaabHOU
KHU3HU TECHO CBSI3aHO KaK C MAaTeMAaTHMYECKUM aHAJIM30M, TaK U C PEIICHUEM YpaBHEHUN U
HepaBeHCTB. [Ipu 3ToM Oombiioe BHUMaHUE YAenseTcs (OPMUPOBAHUIO YMEHUS BBIPAXKATh
dbopMmynamMu 3aBUCUMOCTH MEXY Pa3IMYHBIMU BEJIIMYMHAMU, UCCIEIOBATh MOJTYYEHHBIE

byHKIIMKM, CTpouTh MX rpaduku. MaTtepuan 3TOM coaep:KaTeIbHOM JTUHUM HAalleJIeH Ha



pa3BUTHE YMEHUN M HABBIKOB, IMO3BOJISIOIINX BBIPAKATH 3aBUCUMOCTH MEK/y BEIIMUMHAMU
B pa3au4HOM (¢dopMme: aHAIMTHYECKOM, rpaduueckol u ciaoBecHoW. Ero wusyueHwue
CIOCOOCTBYET PA3BHUTHIO AJTOPUTMHUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OOOOIICHHUIO U
KOHKPETHU3AIH, UCIIOIb30BAHUIO AHATIOTUH.

ConepxartenpHas auHuA «Havyana  MaTeMaTHyeckoro aHaiu3a»  MO3BOJSIET
CYLIECTBEHHO pAaCIIUPUTh KPYyr KaKk MaTeMaTUYE€CKHX, TaK M NPUKIAJAHBIX 3a7]ad4,
JIOCTYITHBIX OOYYalolUMCsl, TaK KaK y HUX MOSBISETCS BO3MOXHOCTb CTPOUTH TpaduKu
CIIOXKHBIX (DYHKITMH, OTpEenesaTh WX HAUOOJBINE W HAUMEHBITUE 3HAYCHUS, BBIUYUCIISATH
wiomaan Guryp u oObEMBI TeJ, HAXOJUTh CKOPOCTH M YCKOpEeHHs mporieccoB. JlaHHas
colepkKarelibHasl JIMHUS OTKPBIBAET HOBBIE BO3MOYKHOCTH ITOCTPOCHHS MATEMATUYECKUX
MOJIENIC pEAIbHBIX CUTYyallli, MO3BOJISIET HAXOAUTh HAWIIYYIIEE PEUICHUE B MPUKJIIAIHBIX,
B TOM UHCIE€ COLHAIBHO-3KOHOMUYECKHMX, 3aJadyax. J3HAKOMCTBO C OCHOBaMH
MaTeMaTHYECKOro aHajdu3a CHOCOOCTBYET pa3BUTHIO aOCTpPakTHOro, (opMaibHO-
JIOTUYECKOTO W KPEAaTUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUH PpAaCIO3HABATh
MPOSIBJICHHSI 3aKOHOB MaTEMAaTHUKHU B HAyKe, TEXHUKE U UCKyccTBe. OOyyaronuecs y3HaT O
BBIJIAIOIINXCSI pEe3YJIbTaTax, MOJYYEHHBIX B X0JI€ Pa3BUTUSI MATEMATUKU KaK HAyKH, U 00 UX
aBTOpax.

ConepxxaTenbHO-MeTOANYECKas JMHUS «MHOXeCTBa U JIOTMKa» BKJIIOYAET B ceOs
BJIEMEHTBl TEOPUM MHOYKECTB M MATEMATUYECKON JIOTHKU. TeOpeTHKO-MHOKECTBEHHBIC
MPEICTABIICHUS TPOHU3BIBAIOT BECh KypC MIKOJIBHOW MaTEMATUKU U MPEIaraloT HanboJsee
YHUBEPCAIBHBIN SI3bIK, OOBEAUHSIONIMN BCE pa3jieiibl MATEMATUKU U €€ MPUJIOKEHUN, OHU
CBSI3BIBAIOT PA3HBIE MATEMATUYECKUE AUCUMUIUIMHBI U HUX IPUIIOKEHHUS B €IUHOE LEJIOE.
[TooToMy BaxXHO JaTh  BO3MOXHOCTh  OOydYaromemMycsi TOHHMaTh  TEOPETUKO-
MHOKECTBEHHBIN SI3bIK COBPEMEHHON MAaTE€MaTHKHW M HCIOJIb30BaTh €ro ISl BBIPAKEHUS
CBOMX MbICHEN. JIpyruM Ba)KHbIM NPU3HAKOM MATEMAaTUKU KAK HAYKH CIEIyEeT NPU3HATH
CBOWMCTBEHHYIO €W CTpPOrocTb OOOCHOBaHUW W CIIeJOBAHHUE ONPEACIEHHBIM IpaBUIaM
MOCTPOCHUSI JI0KA3aTeNIbCTB. 3HAKOMCTBO C DJJIEMEHTAMU MAaT€MaTUYECKOW JIOTUKHU
CIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIIUICHUS O00yUYalOIIUXCs, MO3BOJISET UM CTPOUTH
CBOM pACCYXKJICHHsSI HAa OCHOBE JIOTMYECKUX MpaBujl, (pOpMUpPYET HABBIKM KPUTHUUYECKOIO

MBIIJICHUA.



B yueOHOM Kypce «Anrebpa v Hayajga MaTeMaTHYECKOTO aHajan3a» MPUCYTCTBYIOT
OCHOBBI MaTE€MaTUYECKOTO MOJICIIMPOBAHMSA, KOTOpbIE TPHU3BaHBI CIIOCOOCTBOBATH
(GhOpMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJICTIEH PEaIbHBIX CUTYaIlui, UCCIICIOBAHUS dTUX
MOJIeJIel ¢ TIOMOIIBIO ammapaTa ajreopsl ¥ MaTeMaTHYeCKOro aHallu3a, UHTEPIpETaIuu
MOJTYYEHHBIX pe3yJibTaToB. Takue 3aaHus BIUIETCHBI B KAXKAbIM U3 Pa3eiIOB NPOrpaMMBl,
MOCKOJIbKY BEChb MaTepuaa y4eOHOro Kypca IIMPOKO WCHOJIB3YETCS Ji PEIICHUS
NPUKIAIHBIX 3amad. [Ipu pemeHuu peanbHbIX NPaKTHYECKUX 3a7ad oOydarommecs
pa3BUBAIOT HAOIIOAATEIILHOCTh, YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, aOCTparnpoBaThCA,
WCIIOJIb30BaTh aHAJIOTHI0, 0000IIaTh U KOHKPETHU3UPOBAThH IMpoodsiemy. JlesTeabHOCTh 10
(GOpMUPOBAHHUIO HABBIKOB PEIICHHUS TMPUKIAAHBIX 3a7ad OPraHM3yeTCs B Mpoliecce
W3YUYEHHUS BCEX TEM y4eOHOro Kypca «Asiredpa u Hauaja MaTeMaTHYECKOr0 aHAJIN3ay.

Ha w3ydenue ydeOHOro kypca «AnredOpa W Hayajga MaTeMaTHYECKOTO aHaIU3a»
oTBoauTcs 272 vaca: B 10 knacce — 136 gacoB (4 daca B Henento), B 11 kmacce — 136 gacos

(4 gaca B HezeO).



COAEPKAHUE OBYUEHUSA
10 KIIACC

Yucaa v BIYMCICHUA

Pammonaneupie  uncna. OOBIKHOBEHHBIE U JECATHYHBIC JpOOH, TMPOIICHTHI,
OeckoHeuHbIe nepuoanueckue Apoou. [Ipumenenue npoOGel U MPOUEHTOB ISl PEIICHHUS
MPUKIIAIHBIX 3a]1a4 U3 PA3JIMYHbIX OTPACIICl 3HAHUW U PEAJIbHOM KU3HMU.

JleicTBUTENBHBIE ~ YHCIIA. Panmonanenbie u VpPALMOHAJIBHBIE  YUCJIA.
ApudmMernueckue ornepanud ¢ JeHCTBUTEIbHBIMU 4YHCIaMU. MOynb JeHCTBUTENHLHOTO
yucia u ero cBorcrtBa. [IpuOnmkEHHbIE BBIYMCICHUS, PABUIIA OKPYIJICHUS, TPUKUAIKA U
OILICHKA PEe3yJIbTaTa BEIYUCIICHUM.

Crenenp ¢ nenelM nokasaresneM. buHom Herorona. Mcnosib3oBaHuE NMOAXOASALIEH
dopMbl 3amUCH  JEHUCTBUTEIBHBIX 4YHCEI JUIS PpELIEHUA MPAKTUYECKUX 3a1ad |
IIPEICTABJICHUS JAHHBIX.

Apudmernueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

Crenenp ¢ palMOHAJIBHBIM TOKA3aTENIEM U €€ CBOMCTBA, CTENEHDb C AEUCTBUTEIbHBIM
IIOKA3aTEIIEM.

Jlorapudm yucna. CoiicTa jorapudma. JlecaTnuHble 1 HATYpaJIbHbIE JOrapU(PMBI.

CuHyC, KOCHHYC, TAHT'€HC, KOTAHI'€HC YUCIIOBOIO apryMeHTa. ApKCHHYC, ApKKOCUHYC
Y ApKTAaHI€HC YUCIOBOTO APTyYMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxzaecTBa U TOXIECTBEHHBbIE NpPEeoOpazoBaHus. YpaBHEHUE, KOPEHb YpaBHEHUS.
PaBHOCUIIBHBIE YpaBHEHUS U YpaBHEHUS-CIEACTBUS. HepaBeHCTBO, pellieHre HEPABEHCTBA.

OCHOBHBIE METO/ABl pEUICHUS MeNbIX W JIpOOHO-pAlMOHAJBHBIX YpPaBHEHUH U
HEPaBEHCTB. MHOTOWIEHBI OT OJIHOM MEPEMEHHOM. J/leseHrne MHOTOWIeHA HA MHOTOWIEH C
octatkoM. Teopema bezy. MHorousiens! ¢ nenbimMu ko3 punuentamu. Teopema Buera.

[TpeoOpa3oBanus YHCTOBBIX BHIPAXKEHUN, COJEPIKAIIMX CTETIEHU U KOPHHU.

WUppanuonansueie ypaBHeHHs. (OCHOBHBIE METOJABI PELICHUS UPPALMOHATBHBIX

YPaBHCHUU.



[Toka3atenbHble  ypaBHEHHS. (OCHOBHBIE METOABl PELICHHS  IOKA3aTEIbHBIX
YPaBHECHUM.

[IpeoOpa3zoBaHue BhIpaXXEHH, COACPIKAITUX JTOTapU(MBI.

Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METOJbl PEIICHUS JOrapuOMUUECKUX
YPaBHCHUU.

OcHoBHBIE TpuUroHOMeTpuueckue Gopmyibl. [IpeobpasoBaHre TPUTOHOMETPUUECKUX
BbIpaKeHUU. Perienue TpuroHOMeTpuIeCKUX YpaBHEHUN.

Pemenue cucteM JIMHEWHBIX ypaBHEHUW. Martpuia CUCTEMBbl JIMHENHBIX YPaBHEHUM.
Onpenenutens MaTpULbl 2X2, €ro TEOMETPUUECKAN CMBICT U CBOMCTBA, BBIYMCICHUE €r0
3HAYECHUS, NPUMEHEHHUE OINPENCIUTENS ISl PEIICHHUS CUCTEMBI JIMHEMHBIX YPaBHEHUU.
Pemenune npukinagHeIX 3a1a4 ¢ IOMOIIBI CUCTEMBI JIMHENHBIX ypaBHeHUM. MccnenoBanue
MTOCTPOECHHOW MOJENH C MTOMOIIBIO MATPUIL U ONTPEICIUTENCH.

[locTpoeHne MaTeMaTUYECKUX MOJEIIEN pEeaIbHOW CUTYalUH C IIOMOLIBIO YPaBHEHUN
Y HepaBeHCTB. [IpuMeHeHne ypaBHEHUN U HEPABEHCTB K PEIICHUIO MAaTEMATUYECKUX 3a]1a4
W 3a]1a4 U3 Pa3JIMYHbIX 00J1acTel HAyKH U PeabHOU KU3HH.

DOyHKUMH U TPaPUKH

®yHkus, cnocoObl 3aaanus GyHkuuu. Bzaumuo oOpatHeie ¢pyHkunu. Komnosuuus
bynakuuii. ['padux byaknun. DneMeHTapHbie npeodpazoBanus rpaduKkoB PyHKITUH.

OO6nactp ompeneneHUss W MHOXKECTBO 3HaueHud QyHkiuu. Hymu dyskmmm.
[IpomexyTku 3HakomocTostHCTBA. Y&€rHbie u Heu€THhie GyHKIUU. [lepuomnyeckue
byaknuu. [TpoMexxyTku MOHOTOHHOCTH (PYHKITUU. MakCUMyMbl 1 MUHUMYMBI (DYHKITHH.
HauGomnpiee u HaumeHblIee 3Ha4eHus1 (QyHKIMHU HAa IPOMEXKYTKE.

Jluneiinasi, KkBajgpaTu4yHas W ApOOHO-IMHEHHas  GYHKIUU.  DJIEMEHTapHOE
UCCJIEJOBaHHE U TOCTPOCHUE UX IrpapUKOB.

Crenennas (QyHKIMS ¢ HATypaJbHBIM U IIEJIBIM TMOKa3atesieM. E€ cBoiicTBa u rpaduk.
CpoiicTBa u rpaduK KOpHs N-Oi cTeneHu Kak GyHKIIMH OOpaTHOM CTENEHU C HaTypaIbHbIM
IIOKA3aTEJIEM.

[lokazatenbHass u Jorapudmuueckas GyHKUMM, WX CBOMCTBA U  Tpaduku.

HcnonpzoBanue rpadukoB GyHKIUI 1715 pelIeHHs] YpaBHEHUIA.



TpuronomeTpruyeckas OKPYXHOCTb, OIPEICICHHE TPUTOHOMETPUUYECKUX (DYHKITHIA
YUCIIOBOTO apryMEHTa.

OyHKIIMOHAIbHBIE 3aBUCHUMOCTH B pealibHBIX IIpolieccax M sABICHUSX. ['paduku
pEabHBIX 3aBUCUMOCTEM.

Hauaja MaTeMaTH4eCcKOro aHajan3a

[locnenoBarenbHOCTH,  CNMOCOOBI  3aJaHusg  ToOcjenoBarenbHOCTE.  MeTox
MAaTeMaTHYECKOW HWHIAYKIMM. MOHOTOHHBIE W OTPAaHUYEHHBIE IIOCJIENOBATEIBHOCTH.
HcTopust BOSHUKHOBEHHSI MATEMaTHYECKOT0 aHaIM3a Kak aHalin3a 0ECKOHEUHO MaJIbIX.

Apudmernueckass W reomerpuyeckas nporpeccu. beckoHedHo ~yObIBaromias
reomerpudeckas mnporpeccus. Cymma O€CKOHEUHO YOBIBalOIIEH T'€OMETPUUECKOM
nporpeccuu. JIMHEHHBIM M OKCIOHEHIMAaJbHbIM pocT. Yucino e. Popmyna ClHOXKHBIX
IIPOLIEHTOB. VCnonb30BaHME NPOrpecCUM Ui PEIICHUS PEAIBbHBIX 3aa4 IPUKIAJHOTO
Xapakrepa.

HenpepriBabie (QyHKIMM ¥ uX cBoiicTBa. Touku paspbiBa. ACHMITOTHI TpadUKOB
¢ynkuumii. CBoHcTBa (QYHKIMN HENpPEpbIBHBIX HA OTpe3ke. MeToJ HWHTEpBajoB I
pereHust HepaBeHCTB. [IprMeHeHne CBOMCTB HEMPEPHIBHBIX (PDYHKITUI JIs PEIICHHS 3a1a4.

[lepBas u BTOpas npousBoAHble G(yHKIMU. OmnpenereHue, reoMeTPUYECKUd |
(bu3MYecKuil CMBICT TPOU3BOIHON. YpaBHEHUE KacaTeabHOU K Tpaduky QyHKIUH.

[IpousBoanbie dreMeHTapHBIX (yHKIMA. [IpousBoaHas CymMMBbI, TPOU3BEACHUS,
YaCTHOT'O U KOMIIO3ULIMY (YHKITHHA.

MHokecTBa M JIOTHKA

MHOK€eCTBO, onepalMu HajJ MHOXXECTBaMU M WX CBOMcTBa. [[narpammel Oiinepa—
Benna. IIpuMmeHeHne TEOpPETHKO-MHOKECTBEHHOIO allrapara i ONHMCAHUS PEATbHBIX
MIPOIIECCOB U SIBIICHUMN, TIPH PEIICHUH 3a]1a4 U3 APYTUX YUSOHBIX IPEIMETOB.

Onpenenenue, TeopeMa, CBOHMCTBO MaTeMaTHYECKOTO OOBEKTa, CJEACTBHE,

A0Ka3aTrc/IbCTBO, PaBHOCHJILHBIC YPABHCHU .

11 KIIACC



Yucaa v BIYMCICHUSA

Hatypanbhbie u uensie yncna. [IpuMeHeHrne MPU3HAKOB JEIMMOCTH IENbIX YHCEN,
HauOonbIMi oOnui aenutens (nanee — HOJl) u HaumeHbiee obIee kpaTHoe (majnee —
HOK), octaTkoB o Mmoaymto, anroputMa EBkiuaa 1uist pemieHus 3a1a4 B LEIbIX YHCIax.

Kommnekcuble wucna. AnreOpanueckas W TpUTOHOMETpUueckas (GOpMbl 3amucH
KOMIUJIEKCHOTO ~ 4Hucia. ApudmMernyeckue ornepalud ¢ KOMIUIEKCHBIMH — YHCJIaMHu.
N300pakeHre KOMIUIEKCHBIX YHCE Ha KOOpAWHATHOHW mmrockoctu. dopmyna Myaspa.
Kopau n-oif cremneHn u3 KOMIUIEKCHOTO uuciia. [IpuMeHeHHne KOMIUIEKCHBIX YHMCEN IS
penienus GU3NIeCKUX ¥ TeOMETPHUUECKHX 3a7ad.

YpaBHeHUsI 4 HEPABEHCTBA

Cucrema ¥ COBOKYIHOCTh YpPaBHEHUN W HEpPABEHCTB. PaBHOCWIIbHBIE CHCTEMBI U
CUCTEMBI-CIIeICTBUS. PaBHOCHUIIbHBIC HEPABEHCTBRA.

OT00p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C MOMOILBIO TPUTOHOMETPUUYECKON
OKPY>KHOCTH. Penienne TpuroHoMeTpruieckiux HepaBeHCTB.

OCHOBHBIE METOBI PEIICHUS TIOKA3aTENbHBIX U JIOTAPU(PMUIECKIX HEPABCHCTB.

OCHOBHBIE METO/IBI PEIICHUST UPPAMOHATHHBIX HEPABEHCTB.

OCHOBHBIE ~METOABl pEHICHWs] CHUCTEM ©  COBOKYIMHOCTEH  palMOHAIbHBIX,
UPpAlMOHATBHBIX, TTOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

YpaBHeHUs, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTPaMHU.

[TpumeHeHre ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUIO MAaTEeMAaTUYECKUX 3a/1a4 U
3a/1a4 U3 Pa3IMYHBIX OOJACTEl HAYKW W PEaIbHOM >KM3HU, MHTEPIPETaIrs MOTYyYECHHBIX
pe3ynbTaTOB.

DYyHKIUHN U TPaPUKH

I'padux xommosurmu yukmuii. ['eoMmerpudeckue o0pa3sl ypaBHEHW U HEPABEHCTB
Ha KOOPJIMHATHOU IIOCKOCTH.

TpuronomeTtpuyeckue GyHKIUHN, UX CBOWCTBA U TPapUKH.

['padmyeckne mMeToabl pelieHusl ypaBHEHHH M HepaBeHCTB. ['paduueckue meTosb

PCUICHUA 3a71a4 C ITapaMETpaMHu.



Hcnonp3oBanue rpagukoB (GYHKIHM IS UCCIEIOBaHUS MIPOLIECCOB U 3aBUCHUMOCTEH,
KOTOpbI€ BO3HHUKAIOT MPHU PEIICHUHU 3a/ad U3 JPYTrUX Y4YEOHBIX MPEIMETOB U PealbHOM
KU3HU.

Havana maTeMaTH4eCKOro aHaJIm3a

[IpumeHeHrne NPOM3BOAHOM K HCCIEAOBaHUIO (YHKUMH HAa MOHOTOHHOCTh H
KCTpeMyMbl. HaxoxaeHue HaumOOJIbIIEr0 W HAMMEHbBIIEr0 3HAYEHU HENpepbIBHOU
(GYHKIIMHM Ha OTpE3Ke.

[IpuMeHeHne NpOU3BOJHOM U1l HAXOXKICHHSI HAWJIy4dIIEro PElICHHs B IMPUKIAIHBIX
3a/layax, JJid ONpEeJeTIeHUs] CKOPOCTH U YCKOpPEHHUs Mpolecca, 3adaHHOro (Gpopmysioil uimm
rpagpuKoM.

[lepBooOpa3zHas,  OCHOBHOE  CBOWCTBO  IepBooOpa3HbiX.  llepBooOpa3zHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxaeHus epBOOOPa3HbIX.

Wurerpan. I'eomeTprYecKuil CMBICI HMHTErpasa. BbIYMCIEHHE ONpPENeaEéHHOrOo
uHTerpana no gpopmyne Herotona-Jleitonuna.

[IpumeHeHnue wHTErpana g HaxXOXKIEHUsS IUIOIAed IUIOCKUX (Guryp u oO0bEMOB
r€OMETPUYECKUX TEIL.

[Ipumepsl  pemiennii  auddepeHuuanbHbIX  ypaBHeHUH.  MaTtemaTuueckoe

MOJICJIMPOBAHUE PEATTbHBIX MPOIIECCOB C MOMOIIIBIO AudHepeHIInaTbHbIX YpaBHEHUH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA YUEBHOI'O KYPCA «AJITEBPA U
HAUAJIA MATEMATHYECKOI'O AHAJIM3A» (YIJIYBJIEHHBI YPOBEHbB) HA
YPOBHE CPEJHET'O OBIIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpamaIaHCKOro BOCIMTAHMS:

c(hOpPMUPOBAHHOCTh TPaXAAHCKOW TMO3UIMKA OOYYaroIIerocs Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4YJIEHA POCCUHCKOro OOIlNecTBa, MPEACTABICHUE O MaTEeMaTUYEeCKUX
OCHOBaX (DYHKIIMOHHUPOBAHUSI PA3NMYHBIX CTPYKTYp, SIBJICHUH, MPOIEAYP TPaKIaHCKOTO
oOmiecTBa (BBIOOPHI, OMPOCHI U JAPYro€), YMEHHE B3aUMOJICHCTBOBATH C COLMAIbHBIMHU
WHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKIIMSIMU U Ha3HAUCHHUEM,;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTh POCCUUCKOM TIpakAaHCKOW HWJIEHTUYHOCTH, YBAXEHUS K
NpOIUIOMY M HACTOSIIEMY POCCHUHMCKOM MaTEeMaTWKH, IIEHHOCTHOE OTHOIIEHHUE K
JOCTHXKCHUSAM POCCHUMCKMX MATEMAaTUKOB W POCCHMCKOM MATE€MAaTH4YECKOM IIKOJIBI,
UCITIOJIb30BAHUE ITUX JOCTHKEHUM B IPYTUX HayKaX, TEXHOJOTHUAX, chepax SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHWE JYXOBHBIX I[EHHOCTEM pPOCCHUICKOro Haponaa, Cc(HOpMUPOBAHHOCTH
HPAaBCTBEHHOI'O CO3HAHUS, JTUYECKOTO TIOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM
MIPUMEHEHUEM JIOCTHIKEHUM HAYKH U JIEATeIbHOCTBHIO YUEHOT0, OCO3HAHUE JIMYHOTO BKJIa1a
B [IOCTPOCHUE YCTOMYMBOTO OyayIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHUpPY, BKIIOYAas OCTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, peIIeHUH, pPACCYXIACHUN, BOCHPHUUMYHUBOCTH K
MaTeMaTUYECKUM acleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

chOpPMHPOBAHHOCTh, YMEHHSI TPUMEHSATh MAaTEMaTUYECKHE 3HAHWS B HHTEpecax

340pOBOTO U 0e301acHoro O6p338_ KN3HHU, OTBETCTBCHHOC OTHOIICHHUEC K CBOCMY 3J0POBLIO



(3mopoBoe THMTaHME, COAJAHCUPOBAHHBIM pEXHUM 3aHATHM H OTAbIXA, pETyJsapHas
¢uznyeckass aKTHUBHOCTH), (PU3UUYECKOE COBEPIICHCTBOBAHHE IMPHU 3aHATUAX CHOPTHUBHO-
03JI0POBUTENBHOMN JESATEIBHOCTBIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYyAy, OCO3HAHHUE IEHHOCTH TPYIOJIOOUS, WHTEPEC K Pa3IUYHBIM
chepam mnpodeccMOHaTbHON  NEATENTbHOCTH, CBSI3aHHBIM C MaTeMaTHKOM u €
NPUIIOKEHUSIMH, YMEHHE COBEpIaTh OCO3HAHHBIM BBIOOp Oynaymiedt mnpodeccun u
pean30BbIBaTh COOCTBEHHBIE JKU3HEHHbIE IUIAHbl, TOTOBHOCTh U CIIOCOOHOCTh K
MaTEMaTUYECKOMY OOpa30BaHUI0O M CaMOOOpPA30BAaHUIO HA MPOTSIKEHUU BCEH JKHU3HWU,
TOTOBHOCTh K AKTHBHOMY Y4YaCTHUIO B PEUICHUU NPAKTUYECKUX 3a/lad MaTeMaTUYeCKOU
HaIlpaBIICHHOCTH;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYpbl, NMOHUMAHUE BIUSHUS COIMAIBLHO-
DKOHOMHYECKUX MPOLECCOB HA COCTOSIHUE NMPUPOJHOM M COLMAIBHOW Cpeibl, OCO3HAHUE
JI00aNbHOTO  XapakTepa HSKOJIOTMUECKMX MpoOjieM, OpUEHTaluus Ha [pUMEHEHUe
MaTeMaTUYECKUX 3HAaHUW [UIsl peleHus 3agad B 00JacTH OKpyKawolled cpesbl,
IUIAHUPOBAHUE MOCTYNKOB M OLIEHKM HMX BO3MOXHBIX MOCIEACTBUN IJIsl OKpYyKarouen
Cpensbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OpPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH W OOIIECTBEHHOW MPAKTUKH, TOHMMAaHHE MAaTEMaTHYECKON HAyKH Kak
chepbl 4eIOBEYECKON NEATEeIbHOCTH, ATAanoB €€ pa3BUTUS M 3HAUYMMOCTH JUJISl Pa3BUTHS
UMBUJIM3ALIMK, OBJAJICHUE S3bIKOM MATEMAaTUKM W MaTEMaTHYECKOM KyJIbTypod Kak
CPENCTBOM NO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITh POEKTHYIO M UCCIEN0OBATENBCKYIO

ACATCIIbHOCTb MHAWBUAYAJIbHO U B I'PYIIIIC.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHBIE YUeOHbIe [1eiiCTBUS



ba3oBble 1ornueckue AecTBU:

BBISIBIIATh M XapaKTEPU30BaTh CYIIECTBCHHBIC MPU3HAKH MAaTEMaTUYECKUX OOBEKTOB,
MOHATUW, OTHOIICHUHW MEXAY TMOHITHIMH, (OPMYIHUPOBATH OMPEACICHUS TMOHSITHIA,
yCTaHABJIMBATh CYIICCTBEHHBIN NpH3HAK KiIacCU(UKAIIMU, OCHOBAHMS I OOOOIICHUS U
CPaBHEHHUS, KpUTEPUH TIPOBOJIUMOTO aHAIN3A;

BOCTIpUHUMATh, (POPMYJIMPOBATh M MPEeOOPa30BLIBATh CYXIACHHS: YTBEPAUTEIbHBIC U
OTpHUIIaTeIbHBIC, CIUHUYIHBIC, YACTHBIC U 00IIHE, YCIOBHBIC,

BBISIBIIAITH MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTU, B3aUMOCBSI3M U MPOTUBOPEUYHS B
dakTax, MaHHBIX, HAOMIOMECHUAX W YTBEPKICHUSAX, TIpeiaraTh KPUTCPUHU VIS BBHISBIICHHS
3aKOHOMEPHOCTEN U TPOTUBOPEYUHIL;

JienaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JCIYKTUBHBIX U UHIYKTUBHBIX
YMO3aKIIOUCHHUH, YMO3aKIIFOUCHHH 110 aHAIOTHH;

MPOBOJIUTh  CAMOCTOSITEIBHO  JIOKA3aTENbCTBA MATEMAaTHUYECKUX  YTBEPKICHUMN
(mpsiMble W OT TMPOTHUBHOTO), BBICTPAUBATh APTYMEHTAIMIO, MPUBOJIUTH TPUMEPHI H
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHHS M BBIBOIBI;

BBIOMpATh CHOCOO pelieHus y4uyeOHOW 3aiayu (CpaBHMBATh HECKOJIBKO BAapHUaHTOB
perieHus, BeIOMpaTh HamOoJiee TMOAXOMAIMNNA C yY4ETOM CaMOCTOSATEIBHO BBIICICHHBIX
KpUTEPHUEB).

ba3zoBble uccieaoBare/ibCKue 1eiCTBUA:

UCITOJIB30BaTh  BOINPOCHI  KaK  HMCCIIENOBATEIbCKHA  MHCTPYMEHT  ITO3HAHMS,
dbopMyIMpoBaTh BOMPOCHI, (UKCHPYIONIME MPOTHBOPEUHE, MPoOJIeMy, yCTaHABIUBATh
MCKOMOE U JJaHHOE, (POPMHUPOBATH THIIOTE3Y, apTyMEHTHPOBATh CBOKO TIO3UIHIO0, MHCHHUC;

MIPOBOJIUTH CAMOCTOSTENIBHO CIUTAHMPOBAHHBIN JKCIIEPUMEHT, WCCICIOBAHUE II0
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHIYEeCKOTO O0OBEKTA, SIBJIICHHUS, POTIECCA, BHISIBICHHUIO
3aBUCUMOCTEH MEXTy 00BEKTaMHU, SIBJICHUSIMHU, TIPOIECCAMU;

CaMOCTOATENLHO  (popMynHMpoBaTh O0OOIIEHUS ¥ BBIBOABI 1O  pe3yJibTaTaMm
MPOBENEHHOTO HAOJIONCHUSI, WCCJICIOBAHMS, OIICHMBATH JOCTOBEPHOCTH TMOJYYCHHBIX

pe3yJIbTaTOB, BRIBOJOB M OOOOIICHUI;



IPOTHO3UPOBaTh  BO3MOXKHOE  pa3BUTUE MpOLECCa, a TAaKXKE  BBIIBHUraTh
IPENATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBJIATH Je(UIUTH HHPOPMAIUH, JTaHHBIX, HEOOXOJUMBIX ISl OTBETa Ha BOMPOC U
JUIS PELLICHUs 3aJauH;

BbIOMpaTh MHGOPMALMI0O M3 HCTOYHUKOB pPAa3jIMYHbIX THUIIOB, aHAJIW3UPOBATH,
CUCTEeMATU3UPOBAaTh U HUHTEPIPETUPOBATh HHGPOPMAIUIO PA3IMYHBIX BHIOB U (HOpM
IIPE/ICTABIICHNUS;

CTPYKTYpPUpPOBAaTh HWH(OpMaALMIO, TNPEACTABIATH €€ B Pa3Iu4HbIX (QopMax,
WUTIOCTPUPOBATH TpaUUECcKH;

OLIEHMBATh HAJA&KHOCTh HH(OPMALMK IO CaMOCTOSATENbHO CHOPMYIHPOBAHHBIM

KPUTEPHUSIM.

KoMMyHHKaTHBHBIE YHHBePcaIbHbIe YueOHbIe el CTBUSA

Oo0wmenne:

BOCIIPUHUMATH U (POPMYITUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUAMH H IEISIMH
oOLIeHHUs], SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX
TEKCTaxX, JaBaTh TMOSCHEHHUS MO XOJy pEHICHHs 3aJadd, KOMMEHTHUPOBATH IOJYYCHHBIH
pe3yJbTarT;

B X0/ 00CYXJACHHUS 3a/1aBaTh BOMIPOCHI [0 CYIIECTBY 00CYKIa€MOM TEMBI, TPOOIEMBI,
perraeMoil 3amaun, BBICKA3bIBATh HJIEW, HAIICJICHHBIE HA TOWCK PEIICHUsS, COTOCTaBIIAThH
CBOM CYXACHHS C CYXIACHUAMH JIPYTHMX YYaCTHUKOB JIMAJIOra, OOHApYXUBaTh pa3indyue U
CXOACTBO TIO3WIMHA, B KOpPpeKTHOH Qopme dopMmynmupoBaTh pa3HOTIACHS, CBOU
BO3Pa)KECHUS;

IPEJCTaBIATh PE3yAbTaThl PEIICHUs 3aJjaul, SKCIIEpUMEHTAa, UCCIICOBAHUS, POCKTA,
CaMOCTOSAITEJIbHO BBIOMpaATh (GOpMAaT BBICTYIUIEHHS C YYE€TOM 3aJad TMpe3eHTalUd |

0COOEHHOCTEH ayAUTOPUH.

PerynsiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe JeiiCcTBHSA



Camoopranusanus:

COCTaBJISITh TUIAH, aJITOPUTM PEIICHUS 3a/1a4i, BEIOUPATh CIIOCOO PEIICHUS ¢ YIETOM
UMEIOIIUXCS  PECYypcoB U COOCTBEHHBIX  BO3MOXHOCTEHM, apryMeHTHpOBaTh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOUM MH(OpMAITHH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

BJIAJCTh HAaBbIKAMHU I[103HABATEIBHOW peQIIEKCUU KaK OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUA W MBICIHMTEIBHBIX MPOIECCOB, WX PE3yJbTaTOB, BIAJETh CIOCOOAMU
CaMONPOBEPKH, CAMOKOHTPOJISI IIPOLIECCa U PE3yJIbTaTa PEIICHUs] MaTeMaTUYECKOM 3a/1auH;

MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPHU PEIICHUN 33]1a4l, BHOCHUTD
KOPPEKTUBHI B JICSITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENLCTB, JAHHBIX, HANJICHHBIX
OIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHE pE3yJbTaTa IIETU W YCIOBHSIM, OOBSICHATH IPUYIUHBI
JOCTKEHUSI WM HEJAOCTKEHUS PE3YJIbTaTOB JEATEIbHOCTH, HaXOJIUTh OIMIMOKY, JaBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHasl 1eSITEJIbHOCTD:

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOM U WHIWBUIYAIbHOU PaOOTHI
TP pelIeHUN YUCOHBIX 3a7a4, TPHHUMATh I1eIh COBMECTHOM JCSITCIBHOCTH, TUIAHUPOBATh
OpraHU3alMI0 COBMECTHOM paboThl, pacmpenensTh BUIAbl padoOT, JOTOBapHBATHCH,
00CYXKIaTh MPOIIECC U Pe3yIbTaT paboThl, 000011aTh MHEHUS HECKOIBKHUX JIFOJICH;

y4yacTBOBaTh B TIpyHmoBbiX ¢Gopmax paboTel (0OCykJIeHus, OOMEH MHEHUH,
«MO3TOBBIE MITYPMbD» U WHBIE), BHITIOJHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOM
NEUCTBUS C JIPYTUMHU YWICHAMH KOMaHbI, OICHUBATh Ka4eCTBO CBOErO BKJaaa B OOITUI

OPOJIYKT MO KPUTEPUAM, CPOPMYIMPOBAHHBIM YHACTHUKAMH B3aUMOJCHCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K koHiy oOyuenust B 10 kiacce oOyyaromuics MOJIy4UT CIEAYIOLIME MPEeIMETHbIE
pe3ynapTaThl MO OTAENBHBIM TeMaM palouell mporpaMMbl y4eOHOTO Kypca «Amnredpa u

Hadaj1a MaTEMAaTUYCCKOI'O aHaJInu3a».



Yuciaa v BBIYUCTCHUSA:

CBOOOJHO  OINEpPUPOBATh TOHATHSAMH:  PAIlMOHAIBHOE  YHCJIO, OCECKOHEYHas
nepuoIMyeckasi 1poOb, MPOIEHTHI, UPPALMOHATBFHOE YHUCIIO, MHOXKECTBA PallUOHATBHBIX U
JEVUCTBUTEIBHBIX YUCEI, MOJYJIb JEUCTBUTEIILHOTO YHCIIA;

OPUMEHSATh JpPOOM W MPOLEHTHI JUIsl PEIICHUS MNPUKIAIHBIX 3a7ad W3 Pa3IudHbIX
OTpaciici 3HaHUW U PEAJIbHOM KU3HMU;

MPUMEHSTh TPUOIMKEHHBIE BRIUUCIICHUS, IPaBUJIa OKPYTIICHUSI, IPUKUIKY U OIEHKY
pe3yJibTaTa BEIYMCIICHUM;

CBOOOJIHO OMNEPUPOBATh MOHATHUEM: CTENEHb C IEJBbIM IOKa3aTelieM, HCIOIb30BaTh
NOAXOJAIILYI0 (POPMY 3aMUCH JEUCTBUTEIBHBIX YUCEN JJIsl PEIICHUS MPAKTUYECKUX 3a/1a4d U
IIPECTABJICHUS JAHHBIX;

CBOOOJ/IHO ONEPUPOBATH MOHATHEM: apU(DMETHUECKHUI KOPEHb HATYPAIBHOUN CTENEHU;

CBOOOJTHO OTIEPUPOBATH MOHATHUEM: CTETICHb C PAIMOHAIBHBIM MTOKa3aTelIeM;

CBOOOJTHO OTEPUPOBATH MOHATUSIMU: JIOTapu(dM YHCIIa, NECATUYHBIE U HATypalbHbIC
Jgorapupmel;

CBOOOJTHO OTIEPUPOBATH MOHATUIMH: CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC YHUCIIOBOTO
apryMEHTa;

ONEpUPOBATh MOHATHUSIMHU: APKCHUHYC, AapPKKOCUHYC M AapKTAHT€HC YHUCJIOBOIO
apryMeHTa.

YpaBHeHus U HEPAaBEHCTBA:

CBOOOJHO  OMEpPUPOBATh TOHATHSAMHU: TOXIECTBO, YypaBHEHUE, HEPABEHCTBO,
PaBHOCHUJIBHBIE YPABHEHUS U YPABHEHUSI-CIIEACTBUS, PABHOCUIIbHBIC HEPABEHCTBA,;

MPUMEHSTh Pa3IMUHbIE METOJbl PEIICHUS PalMOHATIBHBIX M JAPOOHO-pAIMOHATBHBIX
YPaBHEHUM, IPUMEHSITh METOJ UHTEPBAJIOB JJIsl PELIEHUS] HEPABEHCTB;

CBOOOJIHO OINEPUPOBATH MOHATUSIMH: MHOTOUJICH OT OJHOM MEPEMEHHONU, MHOTOWIEH C
neapiMi K03 PuImeHTaMu, KOPHU MHOTOWICHA, MPUMEHSTH JEJICHHUE MHOTOWIeHa Ha
MHOTOYJIEH C OCTATKOM, Teopemy be3y u teopemy Buera miis pemenus 3anay;

CBOOOJHO OMEpUpPOBATh MOHATUAMM: CHUCTEMa JIMHEWHBIX YypaBHEHWH, MaTpulia,

ONpEEIUTENIb MAaTPULbl 2 X 2 W €ro reOMETPUYECKUNA CMBICI, HCIOIb30BaTh CBOMCTBA



ompeaenuTens 2 X 2 Ajsd BBIYUCICHUS €r0 3HAYCHMsS], MPUMEHSATh ONPENCIUTENH IS
pelleHus] CUCTEMbBI TMHEHHBIX YPaBHEHMIA, MOIETUPOBATH PEAbHBIE CUTYAIIMH C TIOMOIIBIO
CUCTEMBI JIMHEWHBIX YPaBHEHUH, UCCIIEA0BATh IOCTPOECHHBIE MOJEIHU C IIOMOILBIO MATPHI] U
oTnpeAenuTeNel, THTEPIIPETUPOBATDH MOIYUYECHHBIN PE3yNIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMHU [l peoOpa30BaHUs BbIPAXKECHU;

BBINOJHATh IPEOOpPa30BaHUS YHUCIOBBIX BBIPAKEHHUH, COJEp)KALIUX CTENEHU C
parroHaIbHBIM TIOKa3aTeNIeM;

UCIIOJIb30BaTh CBOWCTBA JorapuMoB i IpeoOpa3oBaHus JIOrapu(PMUUECKUX
BBIPAKEHU;

CBOOOZIHO  OMEpUpOBaTh TMOHATHSAMHU: UpPpAIMOHANBHBIC, I[OKa3aTeJIbHbIE U
jgorapu(pMUUEcKUe YpaBHEHHS, HAXOJUThb HX PEIICHUS C IOMOIIBI0 PAaBHOCUIIBHBIX
MIEPEXO0/I0B MM OCYIIECTBIISIS IPOBEPKY KOPHEH;

OPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYNBl Uil  [PeoOpa3oBaHMs
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOJIHO OTEpPUPOBATH MOHITHEM: TPUTOHOMETPHUYECKOE YpaBHEHHE, MPHUMEHSTH
HEoO0X0ouMble (POPMYJIBI ISl PELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPABHEHUN;

MOJICTIMPOBATh PEANbHBIE CUTyallMd Ha S3BIKE anreOphl, COCTABISITH BBIPAKEHUS,
yYpaBHEHHUS, HEPABEHCTBA IO YCJIOBMIO 3aJjaud, HUCCIENOBAaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM arrapaTa ajareopsbl.

DYyHKIUHN U TPAPUKU:

cBOOOIHO ONEPUPOBATh MOHATUAMU: (PYHKIUS, CIIOCOOBI 3aaHus (PYHKLINH, B3AaUMHO
oOpaTHble (QyHKIMH, KOMIO3ULIUS QYHKIMMA, TpaduK QYHKIUHU, BHIIOIHATH 3JIEMEHTApPHbIC
npeoOpa3zoBaHus rpa@uKoB QyHKIIHIA;

cBOOOJIHO ONEPUPOBATH MOHATUAMU: 00JACTh OINpPEAETCHUS] U MHOXECTBO 3HAUCHUU
byHKIMH, HyW QYHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA,

cBOOOJHO OMEpPUPOBATH MOHATHAMH: YETHBIE M HEUETHBbIC (PYHKLIMU, MEPHOIUUECKHE
(GYHKIIUHM, TPOMEXYTKA MOHOTOHHOCTH (PYHKIHMHM, MAKCUMYMbl U MUHHUMYMBI (DYHKIIMH,

HauOOJIbIIIee U HAUMCHBIIICE 3HAYCHHUE q)YHKHI/II/I Ha IPOMCIKYTKE;



cBOOOJHO ONEPUPOBATHh MOHATUAMU: CTETEHHAss QYHKIUS C HATYpaJbHBIM U LIETBIM
nokaszarenem, rpaduk cTeneHHOW (QYHKIMU C HATYpaJbHBIM U IIEJIBIM TIOKa3aTesneM, rpaduk
KOpPHs N-Ol CTENEHN KaK (PYHKIIMM 0OpaTHOW CTENEHH C HATYpaJIbHbIM I10Ka3aTeleM;

ONEepPUPOBATh MOHATUSAMU: JHHEWHAs, KBaJpaTHUHas U JAPOOHO-IMHEHHas (YHKIUH,
BBITNOJIHATH 3JIEMEHTAPHOE UCCIIEJ0OBAaHUE U TIOCTPOCHUE UX IPa(pUKOB;

cBOOO/IHO ONEpHUPOBaTh MOHATHAMU: MOKa3aTelbHas U jorapudmuueckas QyHKIUH,
UX CBOMCTBA M rpa(MKu, UCIIOIB30BATh UX TpapUKU JJis PEIICHUS YpaBHEHUI;

CBOOOJIHO ~ ONEpUPOBAaTh  MOHATHSAMHU:  TPUTOHOMETPUYECKas  OKPY>KHOCTb,
onpeeraeHue TPUTOHOMETPUUECKUX (PYHKIUNA YUCIOBOTO apIryMEHTa;

UCITIOJIB30BaTh FpaPUKUA PYHKIUHN JJIs1 UCCIEI0BAHUS IPOLECCOB U 3aBUCUMOCTEHN MPU
pelIeHUH 3ajad M3 JpYyrux Yy4ueOHBIX NPEIMETOB M pealbHOM IKU3HHU, BbIpAXaTh
(dbopMynamMu 3aBUCUMOCTH MEKy BEIMUNHAMU;

Hauaja mareMaTH4eCKOro aHAJIM3a:

CcBOOOJIHO  ONEpUpOBaTh  MOHATUSAMHU: apupMeTHUecKass U  TIeoMeTpUYecKas
nporpeccusi, OECKOHEYHO YOBIBalollas TreoMEeTpUuYecKas MpOrpeccusi, JIUHEHHBIM U
HKCIIOHEHLIMAJBHBIA POCT, (opMyna CIOXKHBIX MPOIEHTOB, HUMETh IMpPEACTaBICHUE O
KOHCTaHTE;

UCITOJIB30BATh IIPOIPECCHUHM ISl PELICHUS PEANbHBIX 3a]a4 IPUKIIATHOTO XapaKTepa;

CBOOOJIHO OIEpUpPOBaTh MOHATUSAMHU: MOCJIEAOBATEIBHOCTh, CIOCOOBI 3aJaHuUs
NOCJIEIOBATEILHOCTEW, MOHOTOHHBIE M OTpaHUYEHHbIEC IOCJIEI0BATEILHOCTH, MOHUMATh
OCHOBBI 3apO>KJICHUSI MAaTEMaTUYECKOTO aHalIu3a KaK aHalin3a OECKOHEYHO MaJlblX;

CBOOOJHO OMEpUpPOBATh MOHATUSAMU: HENpPepbIBHbIE (YHKIMH, TOYKH pa3pbiBa
rpaduka GyHKIMH, aCUMIITOTHI rpaduka QPyHKIINY;

cBOOO/IHO OMEpUPOBATH MOHATHEM: (DYHKIMS, HEMPEpPhIBHAS HA OTpPE3KE, MPUMEHSThH
CBOMCTBA HEMPEPHIBHBIX (PYHKIMHI 1JIs pEIICHUS 3a/1aY;

cBOOOIHO OMEPUPOBATh MOHATHSMH: IEpBasi U BTOpas MPOU3BOAHBIC (PYHKIIHH,
KacaTenbHast K rpaQuky QyHKINHU;

BBIUUCIIATh MPOU3BOJHBIE CYMMBbI, MPOU3BEICHUS, YACTHOTO M KOMIIO3ULIUU JIBYX

(GYHKIHMI, 3HaTh IPOU3BOIHBIEC STIEMEHTAPHBIX (PYHKIINIA;



UCIOJIb30BaTh F€OMETPUUECKUM M (U3MYECKUN CMBICI MPOU3BOMHOMN Ji pELICHUS
3a/1a4.

MHokecTBa H JIOTHKA:

CBOOOJHO ONEPUPOBATH MOHATUAMH: MHOKECTBO, ONEPALlMU HaJ MHOKECTBAMH;

UCIIOJIB30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar Uil  ONUCAaHUSA PEabHBIX
IIPOLIECCOB U SIBJICHUH, IIPH PELIEHUHU 33]1a4 U3 IPYTUX y4EOHBIX IPEAMETOB;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: ONpPEIEIECHUE, TEOPEMA, YpaBHEHUE-CIIEICTBUE,
CBOMCTBO MaTeMaTH4ecKoro oOBEKTa, J0Ka3aTelbCTBO, PABHOCWUJIBHBIE YpaBHEHUS U
HEPABEHCTBA.

K koHiy obyuenus B 11 kiacce oOydaromuiics MOJYYHUT CIEAYIOLIME IPEIMETHbBIE
pe3ysbTaThl MO0 OTACIBHBIM TeMaM pabodeil mporpaMMmbl y4yeOHOro Kypca «Anredpa u
Hayajga MaTeMaTU4YECKOr0 aHAIN3a»:

Yucia 1 BbIYHCICHHSA:

CcBOOOIHO OIEpPUPOBATh MOHATHUAMU: HATypajlbHOE W 1€J0€ YMCI0, MHOXXECTBa
HaTypaJIbHBIX U LEJIBIX YHCEII, UCIIOIb30BaTh MPU3HAKK IeIMMOCTH Lenblix yncen, HOJl u
HOK HarypanbpHbIX Unceln sl pelieHus 3a1a4, IPUMEHITh anroputM EBkimaa;

CBOOOJHO OMEpUPOBATh MOHSATUEM OCTAaTKa MO MOJMYJIO, 3aMHUCHIBATh HATypajbHbIC
YUCIIa B PA3JIMYHBIX [O3ULIMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOJIHO  ONEpPUpPOBATh IMOHATUSAMHU: KOMIUIEKCHOE YHUCIO W MHOXECTBO
KOMILJIEKCHBIX ~YHMCEJ, MPEJCTaBIATh KOMIUIEKCHBIE 4YHCIa B airedpandyecko u
TPUTOHOMETPUUYECKON (opMe, BBINOJHATH apUPMETHUECKUE ONepalud C HUMH U
M300pakaTh Ha KOOPJIMHATHOMN TIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJIHO  OMEpUpOBaTh MOHATUSMHU: HUpPpPALMOHANIbHBIC, IIOKa3aTeJIbHbIE U
jgorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh HX PEUIEHUS C MOMOIIbI PABHOCUIIBHBIX
IIEPEXO0/IOB;

OCYILECTBISATh OTOOP KOPHEH MpHU PEIIeHUH TPUTOHOMETPHUUECKOTO YPaBHEHUS;



CBOOOJHO OIEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHSTH
HEeoOXomuMble (OPMYJIBI  JJISi  PEIICHUS OCHOBHBIX THUIIOB TPUTOHOMETPUYECCKUX
HEPABEHCTB;

CBOOOJIHO OMNEPUPOBATh MOHITUAMHU: CHUCTEMAa U COBOKYINHOCTh YypaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIIE/ICTBUS, HAXOAUTh PEIICHUS CUCTEMBI
U COBOKYITHOCTEH pallMOHANIbHBIX, UPPAIMOHAIIBHBIX, TOKA3aTEIbHbBIX U JOrapu(pMUYECKUX
YPaBHEHUI U HEPABEHCTB;

pemaTth paluoHalbHbIe, HppallMOHANIbHBIC, IOKAa3aTelbHbIE, JorapupMUUECKHe U
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COAECPKAIIME MOIYJIN U TapaMeTpPhI;

MPUMEHSITH rpadruecKre METObI JUIsl PEIICHUs] YPaBHEHUN M HEPABEHCTB, a TAKKeE
3a71a4 ¢ IapaMeTpaMu;

MOJICIUPOBATh pEaJbHBIE CHUTYallMd Ha S3bIKE aireOpbl, COCTABJISATH BBIPAXKEHUS,
YPaBHEHHUsI, HEPABEHCTBA U UX CHUCTEMBI 10 YCIOBHUIO 33Ja4d, UCCIEA0BATH IIOCTPOCHHBIE
MOJENIM C WCIOJB30BaHUEM arfmapaTta aireOpbl, HUHTEPIPETHPOBATH TMOTYYEHHBIN
pe3yJbTar.

DYyHKIUHN U TPAPUKHU:

CTPOUTH TpadUK KOMMO3UIIUA (PYHKIIUMA C TTIOMOIIIBIO 3JIEMEHTAPHOTO MCCIIEA0BaHUS
Y CBOMCTB KOMITO3UIIUU JBYX (DYHKITUH;

CTPOUTh TEOMETPUYECKHE O00pa3bl YpaBHEHHWUW W HEPABEHCTB HAa KOOPIAMHATHOMN
IIJIOCKOCTH;

CBOOOJTHO OTMIEPUPOBATH MOHATUAMHU: TPAUKH TPUTOHOMETPUIECKUX (PYHKITUH;

MPUMEHSTH (DYHKITUHU JUIST MOACTUPOBAHUS U UCCIICIOBAHUS PEAIbHBIX MPOIECCOB.

Hauana MaTeMaTH4ecKOro aHajamsa:

WCIIOJI30BaTh TPOU3BOJHYIO JUIsI HCCIENOBaHUS (YHKIMHM HAa MOHOTOHHOCTH H
SKCTPEMYMBI;

HAXOJIUTh HAaNOOJIbIIIEE M HAMMEHBITIEE 3HAUCHUS (DYHKIIMHA HETIPEPHIBHON HA OTPE3KE;

MCMOJIb30BaTh NPOU3BOJIHYIO JUISI HAXOXKICHUS HAMJTYUIIEr0 PEMICHUS B PUKJIIAIHBIX,
B TOM YHUCJE COIMAIbHO-DKOHOMUYECKHUX, 3ajayax, [Js ONpPEHCIICHUS CKOPOCTH U

YCKOpEHUs Ipoliecca, 3aJaHHOTo (popMyIon uin rpaduxom;



CcBOOOIHO OMEpUpOBaTh MOHATHUSAMHU: TMEpPBOOOpa3Has, OMpPEAEIEHHBIN MHTErpad,

HaXOAHUTh NEPBOOOpa3HBIC AIEMEHTAPHBIX (PYHKIMM M BBIYUCIATH MHTETPAl Mo (opmyie

Hrrorona-Jleiibnumna;

HAXOJIUTh TIOMAIHN TUNIOCKUX (UTYP U OOBEMBI TEJT C TIOMOIILI0 HHTETPAIA;

HMCTDb IIPCACTABJICHHUC O MATCMATHYCCKOM MOACIUPOBAHNHN HaA IIPUMCPC COCTABJICHUA

nuddepeHnanbHbBIX YpaBHEHUH;

peiars IMPHUKIAAHBIC 3aJda4u,

(1)H3I/I‘-ICCKOFO XapakTepa, CpCcaACTBaAMU MAaTCMATHYCCKOI'O aHaJIN34d.

TEMATHYECKOE IINTAHUPOBAHHUE

B TOM YHCIC COOHMAJIBHO-3KOHOMHYCCKOI'O H

10 KJIACC
Konn4yectBo 1yacos
Ne n/m HaumeHoBaHue pa3/iejioB U TeM NPOrPaMMbI Beero KonTpoJbHbIe
padoThI
1 MHOXeCTBO NEUCTBUTENBHBIX YKcell. MHOrowieHsl. PaninonansHble 24 1
ypaBHEHUsI 1 HepaBeHCTBAa. CUCTEMBI JTMHEHHBIX YpaBHEHHHA
2 Oynkiun v rpaguky. CreneHHas GyHKLIUS C LEIbIM IT0Ka3aTeneM 12 1
3 Apudmernueckuii KopeHb N-oii cteneHu. ppannonanbHble 15 1
YpaBHEHHS
4 IToka3zarenbHas pyHkuus. [loka3arenbHble ypaBHEHUS 10 1
5) Jlorapudmuueckas pyHkuus. Jlorapupmuueckre ypaBHEHUS 18 1
6 Tpuronomerpruyeckue BoIpa)KeHNS U ypaBHEHUS 22 1
7 [TocnenoBarenbHOCTH U MPOTPECCUH 10 1
8 HenpepsiBable pynkuuu. [IpouszBoanas 20 1
9 [ToBTOpeHmEe, 0000IIEHNE, CUCTEMATH3aIIHsI 3HAHUN 5 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10
11 KIIACC
KosnnuyectBo yacos
Ne n/m HaumeHoBaHue pa3/iejioB U TeM NPOTrPAMMBbI Beero KonTpoabubie
padoTbI
HccnenoBanme GpyHKIMIA ¢ TOMOIIBIO MPOU3BOIHOMN 22
[TepBooOpasHast u HHTETpa 12
3 I'paduku Tpuronomerpuueckux GyHkuud. Tpuronomerpuueckue 14 1
HEpPaBEHCTBA
4 WppannoHansHble, IOKa3aTeIbHbIC U JOrapupMHUECKIE HEPABEHCTBA 24 1




KommniiekcHble uuncia

10

6 HarypanbHble u 1ienpie yucia 10

7 CucreMbl paloHaTBHBIX, HPPANMOHATBHBIX TOKA3aTEIbHBIX U 12 1
Jorapu(PpMUICCKUX ypaBHECHUI

8 3ama4n ¢ mapameTpamu 16 1

9 IToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUMA 16 2

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10




MNOACHUTEJBHASA 3AIINCKA

['eomerpusi sABisieTcsl OJAHMM M3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3oBaHMs, TaK KaKk 00€CIIEYMBAET BO3MOXKHOCTb M3YYEHHS IHUCHUUIUIMH €CTECTBEHHO-
HAay4YHOM HaIpaBJIEHHOCTH U MPEAMETOB I'yMaHUTapHOro mukia. IIockoibKy jormyeckoe
MBILUIEHHE, (POPMUPYEMOE NMPU U3YUYEHUH 00YUAIOIIUMHUCS MOHATHUIHBIX OCHOB T€OMETPUH,
IpU JOKA3aTeNbCTBE TEOPEM M IOCTPOECHUHU ILEMOYKU JIOTMUECKUX YTBEP)KIECHUH IpU
pElIEHNH TIEeOMETPUYECKHX 3a/lady, YMEHHE BBIIBUTaTh M ONPOBEpPraTh THIIOTE3bI
HEIOCPEICTBEHHO MCIOJB3YIOTCS NPU PELICHUH 33Ja4 €CTECTBEHHO-HAYYHOIO LMKIA, B
YaCTHOCTU (PU3UUECKUX 3aj1a4.

[ens ocBoeHMs MporpaMMbl yueOHOro Kypca «I'eomeTpus» Ha yriiyOlnEHHOM ypOBHE
— pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUYarOIUXCsl IPU U3yUYEHUU T€OMETPUH, KaK
COCTaBJISIIOLIEN MpeaMeTHON obnactn «MaTtemaTuka u uH(poOpMaTHKa» yepe3 o0ecrnedyeHne
BO3MO>KHOCTH NMPUOOPETEHUS U UCIOIb30BaHUs O0siee MIyOOKUX T€OMETPUUYECKUX 3HAHUN
U JIeHCTBUM, creuu(UYHBIX TEOMETPUM, UM  HEOOXOJMMBIX JJIi  YCIEHIHOIO
npodeccuoHanbHOTO 00pa30BaHMUSI, CBI3aHHOIO C UCIIOJIb30BAHUEM MATEMATUKH.

[TpuoputreTHpIMM ~ 3aJayaMM  Kypca TE€OMETpUM Ha  YIUIyOJEHHOM  ypOBHE,
PaCHIMPSIIOUIMMU U YCUIIMBAIOIIMMU Kypc 0a30BOT0 YPOBHSI, SBJISIOTCS:

paclIMpeHHe TMpPEACTaBICHUS O TEOMETPUM KaK 4YacTM MHUPOBOM KYJIBTYpbl M
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

dbopMHpoBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEMILNX
MaTEMaTUYECKUX MOJENAX, IO3BOJSIOIIMX ONKMCHIBATH M M3y4aTh pa3HbIC SIBICHUS
OKpY’KaIoIllerT0 MHUpa, 3HAaHWE TMOHITHMHOro ammapara mno pasjaeny «CTepeoMeTpus
y4eOHOT0 Kypca reOMETpHH;

¢bopMUpOBaHHE YMEHMsI BIAJETh OCHOBHBIMU MOHSATHSAMH O MPOCTPAHCTBEHHBIX
¢dburypax u uXx OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM, POPMYJI U YMEHHE UX MPUMEHSITh,
YMEHHUSI IOKa3bIBaTh TEOPEMBI M HAXOJIUTh HECTAHJAPTHBIE CIIOCOOBI PEIICHNUS 3a/a4;

dbopMupoBaHHE yMEHMsI paclo3HaBaTh HA 4YepTEkaxX, MOJAEISAX U B PEATbHOM MUPE

MHOTOI'paHHHMKH M TCJIa BpalllCHUA, KOHCTPYUPOBATb TCOMECTPHUICCKHUEC MOJCIIN,



¢bopMupoBaHHE TOHUMAHUS  BO3MOXHOCTM  aKCMOMAaTHYECKOTO  MOCTPOCHUS
MaTeMaTHYECKUX TeopHii, ((OpMUPOBAHNE TOHUMAHUS POJIU aKCHOMATUKH MPHU MPOBEACHUN
pPACCYXICHU;

dbopMupoBaHHE YMEHUS BIAJACTh METOJaMH J0Ka3aTebCTB M AJTOPUTMOB PEILICHHUS,
YMEHMsSI MX HIPHUMEHATb, IPOBOAMTH JOKA3aTENIbHBIE PACCYKICHUS B XOJAE pELICHUA
CTEPEOMETPUYECKUX 3a/lady M 33Jad C IPAKTHUYECKUM COJAepKaHHeM, (OpMUPOBAHUE
IPENCTABICHUS O HEOOXOJMMOCTH JOKAa3aTeNbCTB MPU OOOCHOBAHUU MAaTEMaTUYECKUX
YTBEPKJICHUN U POJIM AKCHOMATUKH B IIPOBEJICHUU JEAYKTUBHBIX PACCYXKICHUM;

pa3BUTHE U COBEPILICHCTBOBAHUE HMHTEJUIEKTyaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH
oOyyJarouuxcsi, MO3HAaBATEIbHOM aKTUBHOCTH, MCCIEIOBATENbCKUX YMEHUN, KPUTUYHOCTH
MBIIUICHUS, UHTEpECa K U3YUEHUIO TEOMETPUU;

dbopmupoBaHre (HYHKIMOHAJIBLHON TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH: YMEHHUS
pacro3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX IMOHATHM, OOBEKTOB M 3aKOHOMEPHOCTEH B
pEabHBIX JKU3HEHHBIX CUTyallMsIX M TPU M3YyYEHUM JPYIHMX Y4eOHBIX MPEIMETOB,
IIPOSIBJICHUST 3aBUCHMOCTEW M 3aKOHOMEPHOCTEH, MOJEIWMPOBAHUS PEANBHBIX CHUTYALUH,
VICCJIEIOBAHMSI IOCTPOCHHBIX MOJENEH, HHTEPIIPETALIMH TOJTYyYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMM COJIEpKAaTEIbHBIMU JIMHUAMH ydyeOHoro kypca «l'eomerpusi» B 10-11
KJj1accax sABisArOTCA: «IIpsiMble M TUIOCKOCTH B MPOCTPAHCTBE», «MHOrorpaHHukmn», «Tena
BpalieHus», «BEKTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBEY, «/IBHIKEHNS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO tpeboBaHuEe «yMETh ONEPUPOBATH MOHATUIMUY,
pelIeBaHTHBIMM TE€OMETPUM Ha yriayOnéHHoM ypoBHe oO0yuyenuss B 10-11 xkmaccax,
OTHOCUTCA KO BCEM COJIEpPKATENbHBIM JIMHUAM Yy4eOHOro Kypca, a (popMHpOBaHUE
JIOTUYECKUX YMEHMI pachpeaensieTcs He TOJIbKO MO COAEP>KATENbHBIM JIMHUSM, HO U T10
rogam  obyuyenus. CopgepxaHue 00pa3oBaHUS, COOTBETCTBYIOLIEE IPEAMETHBIM
pesynbTatam ocBoeHusi DenepanbHO paboyell mporpamMmbl, pacnpeleaEéHHbIM M0 TojaM
oOy4eHusi, CTPYKTypUPOBAHO TakKWM 0Opa3oM, 4dYTOOBI KO BCEM OCHOBHBIM,
NPUHLUIMATBHBIM BOMPOCaM OOydaroluecs: o0paniaiuch HEOAHOKPATHO. DTO MO3BOJIAET
OpPraHM30BaTh OBJIAJICHUE N€OMETPUUECKUMHU MOHATUAMHU U HaBbIKAMU I1OCJIEI0BATENBHO U

MoCTymnarcjibHO, C CO6J'IIOI[€HI/ICM IpHUHOUIIA TPEEMCTBCHHOCTH, @ HOBBIC 3HAHUSA BKIKOYATh



B OOIIyI0 CUCTEMY T'€OMETPHUECKUX MPEICTaBICHUN 00YJYarOMIUXCs, PACIIUPSIST U YTITyOmsist
e€, 00pa3ys MPOYHbIE MHOKECTBECHHBIE CBSI3H.

[lepexos K U3y4EHUIO TEOMETPUU Ha YIiIyOJIEHHOM YPOBHE MO3BOJISECT:

co3/aTh ycioBus i AuQdepeHnrnanuu o0ydeHus, TOCTPOCHUS WHAMBHIYaTbHBIX
00pa3oBaTeNbHbIX MpOTpaMM, OOECTEeUUTh YIAyOJNEHHOE U3YYEHHE TEeOMETpUH Kak
COCTaBJIsIONIEH yueOHOro npeamera «MaTtemaTiukay;

MOJIFTOTOBUTh OOYYAIOMIMXCS K TMPOJOJDKECHUIO HM3yYEHUS MaTeMaTUKU C Y4ETOM
BbIOOpa Oyaymeid mnpodeccun, obecneunBas NPEEMCTBEHHOCTh MEXAY OOIKUM U
npo¢eCCUOHAIBHBIM 00pa30BaHUEM.

Ha n3yuenue yuebHOro kypca «l'eomerpusi» Ha yriyOoJa€HHOM ypoBHE oTBoauTcs 204
yaca: B 10 xmacce — 102 yaca (3 uvaca B Hepemo), B 11 kmacce — 102 ygaca (3 vaca B

HEJICIIIO).



COAEPKAHUE OBYUEHUS
10 KIIACC

IIpsAMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TOHATHS CTepeoMeTpu. Touka, mnpsMas, IUIOCKOCTh, HPOCTPAHCTBO.
[TonsiTue 00 aKCMOMAaTUYECKOM IOCTPOEHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJICJICTBUS U3 HUX.

B3anMmHOE  pacmosioKEHHWE  NPSAMBIX B IPOCTPAHCTBE:  MEPECEKAIOIIUECH,
NapajuieJibHble W CKpeluBaromuecs npsMbie. [Ipu3Haku CKpemuBarOmUXCS IPSIMBIX.
[lapannenbHOCTh NPAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE: IMAPAIJIEIBHBIE IPAMBIE B
IIPOCTPAHCTBE, MAPAIEIBHOCTh TPEX MNPSAMBIX, MNAPALICIBHOCTHh NPSIMOM MU IUIOCKOCTH.
[TapannensHoe ¥ LEHTpajIbHOE NPOEKTUpOBaHUE, H300pakeHue ¢uryp. OCHOBHBIE
CBOWCTBA TNapajUIeIbHOrO MpoeKkTupoBaHus. WM3o0paxkeHue ¢uryp B MapajieabHOMN
IIPOEKUMHU. YTJIbI C COHAIPABICHHBIMUA CTOPOHAMU, YTOJI MEXKY IIPSAMBIMU B IPOCTPAHCTBE.
[TapajuieIbBHOCTh  IJIOCKOCTEM: MMApAJUICIIbHBIE IUIOCKOCTH, CBOMCTBA MapajuleIbHBIX
miockocteid. [lpocrteifiine mnpocTpaHCTBEHHbIE (UIypbl HaA IUIOCKOCTU: TETpa’p,
napasuieIeMIE ], IOCTPOCHUE CEYECHUM.

[lepneHauKyISIPHOCTh MPSIMOM W IUIOCKOCTH: TEPNEHAUKYJSIPHBIE TIPSAMBIE B
IPOCTPAHCTBE, IPSMBIE MAPAJUICIIbHBIE W MEPHNEHIUKYISPHbIE K IUIOCKOCTH, ITPU3HAK
MEPIICHAUKYJIAPHOCTH NPSMOW M IUIOCKOCTH, TEOpPEMa O IMPSIMOM NEPIECHAUKYISPHOU
10cKoCTU. OPTOroOHANBHOE MPOEKTUPOBaHUE. lIepneHauKysip U HAKIOHHBIE: PACCTOSHHUE
OT TOYKHM JIO TUIOCKOCTH, PAcCCTOSIHUE OT IPSIMOM 10 TUIOCKOCTH, MPOEKIHS (UTYphl Ha
IJIOCKOCTh. [leprneHIuKyISIpHOCTh TUIOCKOCTEH: MpU3HAK MNEPHEHAUKYISIPHOCTH ABYX
IockocTer. TeopeMa 0 TpEX NMEPIEHIUKYIIApax.

Yrael B OPOCTPAHCTBE: YroJl MEXKIY NPSMOM M IUIOCKOCTBIO, JIBYTPAHHBIM YTOJ,
JMHEWHBIA yTOJ JABYTPAHHOrO yryia. TpEXTrpaHHBIA W MHOTrOrpaHHble yriel. CBOHCTBa
IJIOCKUX YIJIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKMX M JBYIPAHHBIX YIJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCMHYCOB U CUHYCOB ISl TPEXTPAHHOTO YTJIA.

MHoOrorpaHHuKu



Buasl MHOrOrpaHHHKOB, pa3BEpTKa MHoOrorpanHuka. [Ipmsma: n-yrospHas npusma,
npsiMasi 1 HaKJIOHHAs MPU3MbI, O0KOBasi ¥ MOJIHASI TOBEPXHOCTh pu3Mbl. [lapannenenunen,
NPSIMOYTOJIbHBIN TMapaJuIeTeNuIe] U ero cBoiicTBa. Kparualiime myTH Ha NOBEPXHOCTH
MHOrorpanHuka. Teopema Ditnepa. [IpoctpancrBennas reopema Ilugaropa. Ilupamuna: n-
yrojibHasi mupamuja, MpaBuiibHasg U yceu€HHas nupamujibl. CBolcTBa pédbep U OOKOBBIX
rpaHeil MpaBWIbHOW mNHpaMuibl. [IpaBuibHbIE MHOTOTPAaHHUKH: IPABWIIbHAS IpU3Ma H
paBUIbHAS UpaMUAA, IPAaBUIIbHAA TPEYToJIbHAS TUPAMHUIA U MPABUIIBHBIN TETPa’ap, KyO.
[IpencrasiieHre 0 NpaBWIbHBIX MHOTOTPAHHUKAX: OKTAXIP, JOAEKAdAP U UKOCAIP.

Bbluncienre 371eMEHTOB MHOIOTPaHHUKOB: péOpa, auaroHanu, yriel. [lnomansb
OOKOBOW MOBEPXHOCTH W TMOJHOW MOBEPXHOCTU MPSMON MPU3MBI, IUIONIaJb OCHOBAHWM,
TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsAMON mpu3Mbl. [lnomaas OOKOBOI MOBEPXHOCTH U
ITOBEPXHOCTH NPaBUJILHON MUPAMUJIBI, TEOPEMA O IUIOIIAAN YCEUEHHON MTUPAMUIBI.

CuMmMeTprs B IPOCTPAHCTBE. DJIEMEHThl CUMMETPHUM MPABWIBHBIX MHOTOT'PAHHUKOB.
CuMmMmeTprs B IIPaBUIBHOM MHOTIOTPAaHHUKE: CUMMETPUS NapaJUIeNICNNIE a, CUMMETPUS
IIPAaBWJIBHBIX IPU3M, CHMMETPUS MPABWIBHOW MUPAMUJIBI.

BexTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJEBOrO BEKTOpA,
BEKTOPBI KOJIJIMHEAPHBIE, COHAIPABJICHHBIE U MPOTHUBOIIOJI0KHO HAIPABICHHBIE BEKTOPHI.
PaBencTBO BekTOpOB. JlEHCTBUSA ¢ BEKTOPAaMH: CIIO)KEHUE M BBIYMTAHHE BEKTOPOB, CyMMa
HECKOJIBKUX BEKTOPOB, YMHOXXE€HHE BEKTOpa Ha 4ucio. CBOMCTBA CIIOKEHUS BEKTOPOB.
CBoiicTBa yMHOKEHUSI BEKTOpa Ha yucio. [loHaTne KomiuiaHapHble BEKTOpHI. [Ipu3Hak
KOMILUTIAHAPHOCTU TPEX BEKTOpOB. [IpaBuino mapauienenunena. Teopema O pa3iioKEHUU
BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BeKTOpaM. [IpsMoyrospHas cucremMa KOOPAWHAT B
npoctpancTBe. Koopaunatel Bektopa. CBs3b MeXAYy KOOpAMHATAMU BEKTOpA U
KOOpAMHATaMH TOYEK. YTOJ MEXAY BekTopamu. CKaJlsipHOE TPOU3BEICHUE BEKTOPOB.

11 KIIACC

Tesia BpaleHnus



[TonsiTHS: TMAMHApPUYECKAs] TOBEPXHOCTh, KOHMYECKAs MOBEPXHOCTh, cepuueckas
NOBEPXHOCTh, 00pa3yronme noBepxHocre. Tema BpameHus: NWIMHAP, KOHYC, YCEUEHHBIN
KOHyC, cdepa, map. BzaummnHoe pacnonoxeHue cdepbl U IJIOCKOCTH, KacaTelbHas
IUIOCKOCTh K cepe. M300paxeHne Ten BpalieHus Ha MIIOCKocTd. Pa3BépTka mumHApa u
koHyca. CumMmeTpusi chepsl U mapa.

O6béM. OcHoBHBIE cBoMcTBa 00bEMOB Teil. Teopema 00 00BEME MPSAMOYTOJIBHOTO
napasuienenunena u ciaeacTeus u3 He€. O0BEM MPSAMON W HAKIOHHOM MPHU3MBI, IWIUHIPA,
nupamMubl U Konyca. O0BEM 11apa U MapoBOro CErMeHTa.

KoMOuHanmy Tenm BpamieHus ¥ MHOTOTpPaHHHWKOB. [Ipu3ma, BIMCaHHAs B IWUIMHID,
omucaHHas okoo munuHApa. [lepecedenne chepsl u mapa ¢ miockocToio. Kacanue mapa u
cheprl mocKoCcThIO. [lOHATHE MHOTOTpaHHHKA, OMHCAHHOTO OKOJIO cdepbl, cdepsl,
BIIMCAHHOW B MHOTOTPAHHHK WJIA TEJIO BPAICHUS.

[Tno1mans MoBepXHOCTH MUJIMHIPA, KOHYca, Tuoaab chepsl u e€ yacte. [logodue B
npocTpadHcTBe. OTHoIIeHHEe O0O0BEMOB, IUIOMIANEH TOBEPXHOCTEH TMOMOOHBIX (uryp.
[TpeobpazoBanue momobus, romoTeTHs. Pemenue 3agad Ha TUIOCKOCTH C MCTOJIh30BaHUEM
CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHne cedeHWl MHOTOTPAHHWKOB M TEJ BpallCHHs: CCUYCHHs IVIIMHIpA
(mapaymuienbHO M MEPIEeHIUKYISIPHO OCH), CEYCHHS KOHYca (TapaijieibHble OCHOBAHHIO U
MPOXOMSIINE Yepe3 BEpIIMHY), CEUYEHHS Iapa, METOAbl IMOCTPOCHUS CEUCHHM: METO]
CJIEJIOB, METO/I BHYTPEHHETO TPOSKTUPOBAHUS, METO] TIEpEHOCA CEKYIIEeH MI0CKOCTH.

BeKTOopbl U KOOPAMHATHI B IPOCTPAHCTBE

Bektopsl B mpocTtpancTBe. Omnepanuy Haja BeKTOpamH. BekTopHOEe yMHOMXKEHHE
BekTOpoB. CBOHCTBa BEKTOPHOTO YMHOXEHUsA. [IpsiMmoyrojpHas cucTteMa KOOpIWHAT B
npoctpancTBe. Koopaunatel BekTopa. Pasmokenue Bektopa mo 6asucy. KoopawnatHO-
BEKTOPHBIN METO] IPH PEIICHUH TEOMETPHYCCKUX 3a/1a4.

J{BMKEHUs B IPOCTPAHCTBE

JIBwxenus mpoctpancTBa. OtoOpaxkenus. J[Bmwkenuss u paBeHcTBO ¢uryp. OOmue

CBOMCTBA JABWKEHUN. BHUIbI ABMKEHUN: TTAPAIUIETBHBIN IIEPEHOC, [IEHTPAIbHAS CUMMETPHUS,



3epKajbHasi CUMMETpPHUsS, TTOBOPOT BOKpYT mpsiMoil. [IpeoOpazoBanus mogobus. [Ipsmas u

cthepa Diinepa.



IIVIAHUPYEMBIE PE3VJBTATBI OCBOEHUSA VYYEBHOI'O KYPCA
«'EOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJIHEI'O
OBLIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

cOPMHPOBAHHOCTh TPAXKTAHCKON TMMO3MIMKM OOYyYalomerocs Kak aKTHUBHOTO U
OTBETCTBEHHOTO 4JIEHa POCCHMCKOTO OOIIECTBA, MPEICTAaBICHUE O MaTEeMaTHYECKUX
OCHOBax ()YHKIIMOHUPOBAHUS PA3JIUUHBIX CTPYKTYp, SIBICHHM, MPOLEAYp TPakKIaHCKOTO
obmiecTBa (BBIOOPHI, OMPOCHI U JAPYTro€), YMEHHE B3aUMOJIEUCTBOBATH C COLUAIBHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKIIUSIMU U Ha3HAYCHHUEM,;

2) naTpUOTHYECKOE BOCIIUTAHHE:

cOpPMHUPOBAHHOCTh POCCHUHCKOM TpaXJIaHCKOW HWJICHTUYHOCTH, YBaXKEHUS K
IPOLUIOMY M HACTOALIEMY POCCUHWCKOM MATEMAaTHUKHU, LEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUAM POCCUMCKUX MATEMAaTHUKOB UM POCCHMCKOM MATEMAaTHYECKOW IIKOJIBI,
UCITIOJIb30BAHUE ITUX JOCTHKEHUM B IPYTUX HayKaX, TEXHOJOTHUAX, chepax SKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEM pPOCCHUHCKOTO Hapoaa, c(HOopMUPOBAHHOCTD
HPAaBCTBEHHOI'0 CO3HAHMUS, JOTHYECKOTO TIOBEICHUS, CBA3AHHOIO C IPAKTUYECKUM
MIPUMEHECHUEM JOCTHKEHHUI HAYKU U JIESITEIbHOCTHIO YUYEHOTO, OCO3HAHUE JIMYHOTO BKJIaAa
B IIOCTPOEHUE YCTOMYMUBOIO OYIyIIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLICHHWE K MHUpPY, BKJIIOYasi OACTETUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, peIIeHUH, pPACCYXIACHUN, BOCHPHUUMYHUBOCTH K
MAaTEMATHYECKUM aCTEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA;

5) pusnuyeckoe BocnuTaHHue:

chOpPMHPOBAHHOCTh YMEHHsI TPUMEHATh MAaTeMATHYECKHE 3HAHUS B HMHTEpecax
310pOBOro u 0e30macHoro o0pasa *HU3HU, OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 3JI0POBbIO

(3mopoBoe THMTaHME, COAJAaHCUPOBAHHBIM pEXHUM 3aHATHM M OTAbIXA, pETyJsapHas



dbu3ndeckass aKTUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHUE TPHU 3aHATHSIX CIOPTUBHO-
037I0POBUTEIHHON AESITETHLHOCTHIO;

6) TpyoBoe BocniuTaHme:

TOTOBHOCTh K TPYAY, OCO3HAHHWE IIEHHOCTH TPYAOTIOOUS, MHTEPEC K pPa3THIHBIM
chepam mnpodeccHOHaTbHON  NEATeNTbHOCTH, CBSI3aHHBIM C MaTeMaTHKOM u €
NPWIOKEHUSIMUA, YMEHHE COBEpIlIaTh OCO3HaHHBIM BbIOOp Oynymieid mnpodeccun u
peann30BBIBaTh COOCTBEHHBIC JKM3HCHHBIC TUIAHBI, TOTOBHOCTH M CIIOCOOHOCTH K
MaTEeMaTUYeCKOMY OOpa30BaHUI0O W CaMOOOpPA30BAaHUIO Ha MPOTSKEHUU BCEH JKU3HHU,
TOTOBHOCTh K aKTHBHOMY YYacTHIO B PENICHUU MPAKTUYCCKUX 3a/ad MaTeMaTHUYeCKOU
HaIPaBJICHHOCTH;

7) 3K0JIOTHYeCKOe BOCIIUTAHME:

c(hOPMHPOBAHHOCTh AIKOJOTHYCCKON KYJIbTYphl, TIOHUMAHUE BIUSHUSA COIHUAILHO-
HKOHOMHYECKUX MPOIECCOB HA COCTOSHUE MPHUPOIHOM U COIUATBHOM Cpejbl, OCO3HAHUE
IJI00JIBHOTO  XapakTepa HJKOJIOTMYECKHX MpoOJeM, OpHUEHTAllMs Ha MpUMEHEHUE
MaTeMaTHYeCKUX 3HAHWUW JJIs1 pelieHus 3a7ad B O0JaCTH OKPYXKAIOMIEH CpeIbl,
IJIAHUPOBAHUE TIOCTYNKOB M OIICHKHM HMX BO3MOXKHBIX TOCTEACTBUN [JISi OKpYKaromien
Cpenbl,

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

chOpPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAyKW W OOIIECTBCHHOW MPAKTHKH, MOHUMaHWE MAaTeMaTHYeCKOW HAayKH Kak
chepnl 4eIOBEUECKON NEATeIbHOCTH, ATAloB €€ pa3BUTUS M 3HAYMMOCTH JUJIST Pa3BUTHS
IIUBUJIM3AIMK, OBJIAJICHUE S3BIKOM MAaTEMaTHKM W MaTEeMaTHYCCKON KyJIbTypod Kak
CPEICTBOM TO3HAHUS MHpPa, TOTOBHOCTH OCYIIECTBIIATH MMPOCKTHYIO M MCCIICIOBATEIBCKYIO

ACATCIIbHOCTb MHAUBUYAJIbHO U B I'PYIIIIC.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIe [1eiiCTBUS

ba3oBble JJornueckue JelicTBUA:



BBISIBJSITh M XapaKTEPU30BATh CYIECTBEHHbBIE MMPU3HAKKM MAaTEMaTUYECKUX OOBEKTOB,
MOHATUN, OTHOIICHUH MEXIY TMOHATHAMH, (OPMYIUPOBATH OMNPEICICHUS TOHATHI,
YCTaHABJIMBATh CYLIECTBEHHBIM MPHU3HAK KiIacCU(UKALMKM, OCHOBAaHUA sl 00OOIIEHUS U
CpaBHEHUS, KpUTEPHUH MPOBOJAMMOIO aHAIIN3A;

BOCHPUHUMATh, (POPMYJIMPOBATh U MPEeOOpPa30BbIBATh CYXACHUS: YTBEPAUTEIbHBIE U
OTpHULATENIbHbIE, EAUHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBJIAITH MAaT€MATHYECKHE 3aKOHOMEPHOCTH, B3aHUMOCBSI3M W IMPOTHUBOPEUYHS B
(akTax, NaHHBIX, HAOJIOIEHUAX U YTBEPKACHUSX, Mpeaaratb KpUTEPUH AJIS BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEYUHIL;

JienaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U MHIYKTHBHBIX
YMO3aKIIFOUCHHUI, YMO3aKIIFOUECHNH 10 aHAJIOTHH;

IPOBOJUTh  CAMOCTOSITENBHO  JIOKA3aTENbCTBA MATEMATHUYECKUX  YTBEPKIACHUUN
(mpsiMble ¥ OT MPOTUBHOIO), BBICTPAUBATH APIyMEHTAIMIO, MPUBOAUTH IMPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJbI;

BBIOMpATh CHOCOO pelieHusi yuyeOHOW 3anayu (CpaBHHMBATh HECKOJBKO BapUaHTOB
pelieHus, BbIOMpaTh HamOojee MOAXOAAIIUN C Yy4€TOM CaMOCTOATEIbHO BbIIEICHHBIX
KpUTEPUEB).

ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCIIOJIB30BaTh  BOINPOCBHI  KaK  HMCCJIEIOBATEIbCKM  MHCTPYMEHT  IO3HAHUS,
dbopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTUBOPEUYUE, MPOOJIEMY, YCTaHABIIMBAThH
HCKOMOE€ U JIaHHO€, (POpMHPOBATh TUIIOTE3Y, ApTYMEHTUPOBATH CBOIO MO3UIIMIO, MHEHUE;

IPOBOJUTH CAMOCTOSATENIbHO CIUIAHUPOBAHHBIA JKCIEPUMEHT, MCCIEIOBAHUE TIO0
YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTUYECKOTO 00BEKTA, SIBJICHHUS, IPOLECCA, BBISIBJICHUIO
3aBUCHUMOCTEN MEXIy 00bEKTaMHU, IBJICHUSIMH, IIPOLIECCAMU;

caMOCTOSITeTIbHO  (OPMYyJIUpPOBaTH OOOOIIEHWS ¥  BBIBOABI IO  pe3yJibTaram
IPOBEIEHHOIO HAOJIIOICHUSI, HWCCJENOBAHMS, OLIEHMBATh JOCTOBEPHOCTH IOJYYEHHBIX
PE3yNIBTaTOB, BRIBOJIOB M 00OOIIECHUH;

IPOrHO3UpPOBaTh  BO3MOJKHOE  pa3BUTHE  Ipolecca, a TakkKe  BBbIIBUTATh

MMPCAIIOJJIOKECHHUA O €TI0 PAa3BUTHU B HOBBIX YCIIOBUAX.



Pabora ¢ undopmanmeii:

BBISIBJIATH Je(UIUTH HHPOPMAIIH, TaHHBIX, HEOOXOJUMBIX ISl OTBETa Ha BOMPOC U
JUIS PELLICHUs 3aJauH;

BbIOMpaTh WHGOPMAIMI0O W3 HCTOYHUKOB pPAa3jIMYHBIX THUIIOB, aHAIU3HPOBATH,
CUCTEMATU3UPOBAaTh U HUHTEPIPETUPOBATh HHPOPMALMIO pPa3IMYHBIX BHIOB U (HopM
IPECTaBICHNUS;

CTPYKTYpUpPOBaTh HH(OpPMAIMIO, TMPEACTaBIATh €€ B pas3auuHbIX ¢opmax,
WLTIOCTPUPOBATh IpapuuecKi;

OLICHMBATh HAJEKHOCTh HHQPOpPMALMKM IO CaMOCTOATEIBHO C(HOPMYIMPOBAHHBIM
KPUTEPUSIM.

KoMMyHHMKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIE NelCTBUA

OO0wenue:

BOCIPUHUMATh U (POPMYJIUPOBATH CYKJIEHUSI B COOTBETCTBUU C YCIOBUSMHU U LEISIMU
oO1LIeHHsl, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PEHMS B YCTHBIX U MUCHMEHHBIX
TEKCTaX, JAaBaTh MOSICHEHUS IO XOAYy pEUIeHUs 3a/layd, KOMMEHTUPOBAaTh MOJYyUYECHHBIN
pe3yibTart;

B X0J1e 00CYXAEHHS 33J1aBaTh BOIPOCHI MO CYHIECTBY 00CYK/1ae€MOM TEMBI, MPOOIJIEMBI,
peniaemMoi 3ajlayu, BBICKA3bIBaTh WJIEW, HALIEJICHHBIE HA IOUCK PEIICHHMSI, COMOCTABISATH
CBOM CYXACHHS C CYXACHUAMU JIPYTHMX YYACTHHUKOB JIMaora, OOHapy>KMBaTh paziuuue U
CXOJICTBO MO3MUIMH, B KOpPpPeKTHOH QopMe GOpMyIMpoBaTh pa3HOIJIACUs, CBOU
BO3PAXKECHUS;

MPEACTABIIATh PE3YJIbTATHI PEUICHUS 3a7aul, SKCIIEPUMEHTA, UCCIIEA0BAHMS, TPOEKTA,
CaMOCTOSITEJIbHO BbIOMpaTh (opMaT BBICTYIUIEHHS C Y4Y4€TOM 3aJad Mpe3eHTaluu |
0COOEHHOCTEH ayAUTOPHUH.

PerynsiTuBHbIE YHHBepcaJbHbIe YueOHbIe JeiiCTBUSA

Camoopranusanus:

COCTaBJISITh IUIaH, AJITOPUTM PEIICHUs 3a/1ayH, BHIOMPATh CIIOCO0 pelIeHus ¢ y4ETOM
UMEIOUINXCA  PECYpCOB M COOCTBEHHBIX  BO3MOXKHOCTEH, AapryMEHTUpPOBaTb MU

KOPPEKTUPOBATh BApUAHTHI PELICHUM ¢ yu€TOM HOBOM HH(OPMALIHH.



CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

BIIAJCTh HAaBBIKAMHU TIO3HABATEIBHONW PE(PIIEKCUU KaK OCO3HAHHS COBEPIIACMBIX
JNEUCTBUA W  MBICIMTENBHBIX TMPOIECCOB, HX PE3yJIbTaTOB, BIAJETh CIOCOOaAMU
CaMOTIPOBEPKH, CAMOKOHTPOJIS TIPOIIecca U pe3yIbTaTa PEIIeHNs MaTeMaTHUeCKOH 3a1auu;

NPEeABUACTh TPYIHOCTH, KOTOPbIE€ MOTYT BO3HUKHYThH MPHU PEIICHUHU 33]la4l, BHOCUTD
KOPPEKTUBBI B JIESITEIbHOCTh HAa OCHOBE HOBBIX OOCTOATENLCTB, AAHHBIX, HaWJICHHBIX
OIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE pE3yJibTaTa IEId U YCIOBUSIM, OOBSICHATH NPUUYUHBI
JTOCTIDKCHHSI WM HEAOCTIDKEHUS PE3YJIbTaTOB JEATEILHOCTH, HaXOIUTh OMIMOKY, JaBaTh
OLICHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eSITEJILHOCTD:

MOHMUMATh M WCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHAYATbHOW pabOTHI
IIpYU pelIeHUN Y4eOHBIX 3a7a4, TPUHUMATh 11€JIb COBMECTHOM JIESITEIbHOCTH, MIAaHUPOBATh
OpraHU3allMi0 COBMECTHOM paboThl, pacmpenensTh BUIAbI padOT, JOTOBapHBATHCH,
00CYXKIaTh MPOIECC U pe3yIbTaT paboThl, 000011aTh MHEHUS HECKOIBKUX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboThl (0OCyXIeHus, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U WHBIE), BHITIOJHATH CBOIO YacTh pabOThI U KOOPAMHUPOBATH CBOM
JEUCTBUS C JIPYTUMHU WICHAMH KOMAaHbl, OICHUBATh Ka4eCTBO CBOErO BKJIaJa B OOIUI

MPOJYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM YUYACTHUKAMHU B3aUMOICHCTBHUS.

HPEIMETHBIE PE3YJIbTATHBI

K xonity 10 kiacca oOydaromuiicss HayduTCs:
CBOOOJHO OINEpPUPOBATH OCHOBHBIMH TOHSTHUSAMH CTEPEOMETPUHU IIPU PEIICHUU 3aJad U
MPOBEJCHUN MATEMATUYECKUX PACCYXKICHUN;
MIPUMEHSITh aKCHOMBI CTEPEOMETPUU U CIIEJCTBUS U3 HUX MPHU PEIICHUU T'€OMETPUYECKUX
3a/ay;
KJIacCU(DUIIMPOBATh B3aMMHOE PACTOJOKEHHE TPSIMBIX B IMPOCTPAHCTBE, IUIOCKOCTEH B

IPOCTPAHCTBE, NIPSIMBIX U IUNIOCKOCTEN B MPOCTPAHCTBE;



CBOOOJTHO OIEpUPOBaTh NOHATHSMHU, CBA3AHHBIMU C YIJlaMd B MPOCTPAHCTBE: MEXIY
IPSAMBIMH B IIPOCTPAHCTBE, MEXKAY MPSAMOU U INIOCKOCTBIO;

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU, CBI3aHHBIMU C MHOTOTpaHHUKAMU;

CBOOOJTHO pacro3HaBaThb OCHOBHBbIE BHUbl MHOTOTPAHHUKOB (MIpU3Ma, MHPAMUJIA,
IPSIMOYTOJIbHBIN Napaijiesienune, Kyo);

KJIaCCU(PUIIMPOBATH MHOTOTPAHHUKH, BEIOUpasi OCHOBaHUS JIJIs Kilaccuukamm,

CBOOOJTHO OIEpPUPOBATH TMOHSATUSAMH, CBSI3aHHBIMH C CEUEHHEM MHOTOIPAHHUKOB
IIJIOCKOCTBIO;

BBINIOJIHATh MapajulesIbHOE, LUEHTPAIIBHOE M OPTOrOHAIBHOE MPOEKTHUPOBAHHWE (PUIYp Ha
IJI0CKOCTb, BBIMOJIHATH H300paxeHus: (Uryp Ha IIOCKOCTH;

CTPOUTh CEUYEHHs] MHOTOIPAaHHUKOB Ppa3IMYHBIMU METOAAMH, BBINOJHATH (BBIHOCHBIC)
IUIOCKHE YEPTEXKH U3 PUCYHKOB MIPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y;
BBIUHMCIIATh  IUIOIIAJA  IOBEPXHOCTEH  MHOTOIPAHHHMKOB  (Mpu3Ma, MOUPAMHJA),
T€OMETPUYECKHX TEN C TPUMEHEHUEM (HOpPMYJT;

CBOOOZHO ONEpUPOBaTh MOHATUAMU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh U TIOCKOCTb
CUMMETPHH, LIEHTP, OCh U INIOCKOCTh CAMMETPUU (UTYPHI;

CBOOOJTHO ONEPUPOBATH MOHATUSAMHU, COOTBETCTBYIOLUIMMHU BEKTOpaM M KOOpJIMHATaM B
IIPOCTPAHCTBE;

BBITIOJIHATD JEUCTBUS HAJl BEKTOPaMU;

pemarp 3aJayd  Ha J0Ka3aTeJbCTBO MATEMAaTUYECKUX OTHOIIEHUHM W HAXOXKICHUE
Tr€OMETPUYECKUX BEJMYHH, IPUMEHSSA U3BECTHBIE METOMABI PU PEIICHUH MAaTEMAaTHYECKUX
3a/1a4 IOBBIIIEHHOT'O U BBICOKOTO YPOBHS CIIOKHOCTH;

IIPUMEHSTh MPOCTEHIINE MPOTPAMMHBIE CPEACTBA U DIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI [IPY PEUIEHNN CTEPEOMETPUUYECKUX 3a/1aY;

U3BJIEKaTh, MPE0oOPa30BBIBATh U HWHTEPIPETUPOBATH MH(OPMALIMIO O MPOCTPAHCTBEHHBIX
reOMeTpPUUECKUX (PUTypax, MPEeACTaBICHHYIO Ha YepTEKaxX U PUCYHKAX;

MPUMEHSTh TMOJYYECHHbIE 3HAHUS Ha MPAKTUKE: CPABHUBATH U AHAIM3UPOBATH PEAIbHBIC

CUTyall, NIPUMCHATb N3YUYCHHBIC ITOHATHUA B IIPOHCCCC ITOUCKA PCHICHUA MATCMATHYCCKH



chOopMyJIMPOBAHHOM MPOOIEMBI, MOJIETUPOBATH PEANIbHbIE CUTYAllUU Ha SI3bIKE T€OMETPUH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJEIN C HCIOJBb30BAHUEM T€OMETPUYECKUX TMOHATHH U
TEeopeM, ammapara anreOpbl, pelaTh MPaKTUUECKUE 3aJayM, CBS3aHHBIE C HAaXOXJICHUEM
T€OMETPUUYECKHUX BEITUYHH;
UMETh MpEACTaBICHUS 00 OCHOBHBIX ATamax pPa3BUTHS T€OMETPUU KaK COCTABHOM YacTU
dbyHIaMeHTa pa3BUTHUSL TEXHOJIOTUH.

K koniy 11 kiacca o0yyaroniuiicss HAy4uTCs:
CBOOOJTHO OIEpPUPOBATh TMOHATHUSAMH, CBS3aHHBIMH C IWIMHAPUYECKONH, KOHHYECKOW H
cepruecKoi MOBEPXHOCTIMH, OOBICHATH CIIOCOOBI OTYyYEHUS;
OTICpUPOBATh TOHATHSAMH, CBS3aHHBIMH C TeJaM{ BpAIICHUS: IWIHHAPOM, KOHYCOM,
chepoii u mapowm;
pacro3HaBaTh Teja BpalleHus (IWIMHIpP, KOHYC, cdhepa U map) U OOBICHATH CHOCOOBI
MOJIyYESHUS TeJl BpAILICHUS;
KJIACCU(PUITMPOBATH B3aUMHOE PACIIONI0KEHUE CPEPHI U MIOCKOCTH;
BBIYHCIIATh BEIMYUHBI DJIEMEHTOB MHOTOTPAHHUKOB M TEN BpalleHUs, O0BEMBI M TIIOIIA TN
MOBEPXHOCTEH MHOTOTPAHHUKOB U TE€J BPAIICHUS, TEOMETPUUYECKUX TEJ C MPUMEHEHUEM
hopmyu;
CBOOOJITHO OIEPUPOBATH IOHSATHUSMH, CBS3aHHBIMH C KOMOWHAITMSMHU TEJ BpaIIeHUS U
MHOTOTPAaHHUKOB: MHOTOTPAaHHHK, BIIMCAaHHBIH B c(epy U OMHCAHHBIM OKOJO CQephl,
ctepa, BucaHHas B MHOTOTPaHHUK WJIU TEJIO BPAIIICHHUS,
BBIUUCIISATH COOTHOIICHUS MEXIY TUIOIIAIIMU TTOBEPXHOCTEN 1 00bEMaMu TTOJOOHBIX TElT;
M300pakaTh U3ydaeMble (PUTYPHI, BHIMOIHATEH (BBIHOCHBIC) TIJIOCKUE YEPTEKH U3 PUCYHKOB
MPOCTHIX 00BEMHBIX QUTYP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUThH CEUCHUS TEJI BPAIICHUS;
U3BJIEKaTh, MHTEPIPETUPOBATh M MPEOOpa3OBBIBATh MH(OPMALMIO O MPOCTPAHCTBEHHBIX
reOMETPUUYECKUX (QUTypax, MPeACTaBICHHYIO Ha YepTekKaxX U PUCYHKaX;
CBOOOHO ONEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;
BBITIOJTHATH OTIEPAIH HaJl BEKTOPAMHU;

3a1aBaThb INIOCKOCTh YPABHCHUCM B I[CKapTOBOﬁ CUCTCME KOOpPAHHAT,



pelaTh TEOMETPUUECKUE 3a/1a4l Ha BBIYUCIICHUE YTIIOB MEXIY MPSIMBIMHU U ILIOCKOCTSIMH,
BBIYUCJICEHUE PACCTOSHUM OT TOYKH JI0 IJIOCKOCTH, B II€JIOM, Ha MPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METO/1a MPH PEIICHUU;

CBOOOJIHO OMEPUPOBATH MOHATUSIMH, CBA3aHHBIMH C JBUXKEHHEM B IMPOCTPAHCTBE, 3HATh
CBOMCTBA JIBM)KCHUM;

BBITIOJIHATHh U300paKEHUS MHOTOIPAHHUKOB U TEJ BPAILEHHUS MPHU MapajuieIbHOM IIEpeHoce,
HEHTPAIbHOM CHUMMETPUHU, 3E€PKATBHOM CUMMETPHUHM, NpPHU TMOBOPOTE BOKPYT MPSMOH,
npeoOpa3oBaHus MOI00US;

CTPOUTH CEUEHHS MHOTOTPAHHUKOB M TEJl BpPAIllEHUS: CEUCHHUS HWIMHIpA (MapajuiebHO U
NEPHEHANKYIIIPHO OCH), CEUCHHs KOHYca (MapalieIbHble OCHOBAHUIO U MPOXOISIINE Yepes3
BEPIINHY), CEUCHHUS 111apa;

UCIIOJB30BaTh METOJAbl TOCTPOEHUS CEUCHMI: METOJ CJIEIOB, METOJ BHYTPEHHETO
MPOEKTUPOBAHMS, METO MIEPEHOCA CEKYIIEH MIIOCKOCTH;

JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKICHUS;

NPUMEHSThL TreoMeTpuueckue (akThl IS pEHICHUsS CTEPEOMETPUUYECKUX  3ajad,
MPEANOJIAraloIMX HECKOJIbKO IIAroB PEIICHMs, €CJIM YCJIOBUS TNPUMEHEHHUS 3aJaHbl B
SIBHOU M HESIBHOU (opme;

pemiath 3aJayd  Ha JIOKa3aTeJbCTBO MATEMaTHYECKUX OTHOIICHHM U HaXOXKJACHUE
reOMETPUYECKUX BEJIIMYNH;

MPUMEHSTh TPOTPAMMHBIC CPEJICTBA W DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHUCTEMBI TPHU
pELIEHNU CTEPEOMETPUUYECKUX 3a]1ay;

MPUMEHSIThH MOJyYCHHBbIC 3HAHUS HA MPAKTUKE: CPaBHUBATh, aHAIU3UPOBATh W OIICHUBATH
peanbHbIE CUTYyalluu, NPUMEHATh H3YUYCHHBIE MOHSTHUS, TEOPEMbI, CBOWCTBA B MpPOIIECCE
MOWCKA PEIICHUS MaTeMaTU4eckKu CHOPMYITUPOBAHHON MPOOJIEMBbI, MOACIUPOBATH
pealibHble CHUTyallud Ha s3bIKE TEOMETPHUM, HCCIEA0BATh IIOCTPOCHHBIC MOJCIH C
WCIIOJIb30BAHUEM TE€OMETPUYECKUX TMOHATHA W TEOpeM, ammapara aireOppl, peniaTh
MPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUUYECKUX BEIUYMH;

UMETh MpEACTaBICHUsI 00 OCHOBHBIX ATamax pPa3BUTHUS T€OMETPUU KAaK COCTABHOM 4YacCTH

dbyHIaMeHTa pa3BUTHS TEXHOJIOTHIA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos

Ne ni/m HaumeHoBaHue pa3/esioB U TeM MPOrPaMMBbI Beero KoHTpoJbHbIe

padoThI
1 Brenenue B ctepeoMeTputo 23 1
2 B3aumHoe pacrnonoxeHue npsMbIX B IPOCTPAHCTBE 6 1
3 [TapanienbHOCTh NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD NMPSMBIX U MJIOCKOCTEH B IPOCTPAHCTBE 25
5) VYribl U paccTosTHUS 16
6 MHororpaHHUKH 7
7 BekTops! B mpocTpaHcTBE 12
8 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIMS 3HAHUH 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
11 KJIACC

KosnuecTBo yacos

Ne n/m HaumeHoBaHue pa3ie/ioB U TeM NPOrPaMMbI Beero KonTpoJbHbIe

padoThI
1 AHanuThueckas reoMeTpust 15 1
2 [ToBTOpeHue, 06001IeHNE U cUCTEMaTH3aIUs 3HAHUH 15 1
3 O0BEM MHOTOTpaHHUKA 17 1
4 Tena BpaieHus 24 1
5) [Tnomany noBepXHOCTU U OOBEMBI KPYTIIBIX TEJ 9 1
6 JBroxeHus 5 1
7 [ToBTOpeHme, 0600IIEHNE U CUCTEMATH3AIIHs 3HAHUN 17 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8




MNOACHUTEJIBHAS 3AIINCKA

Y4aeOuslii Kypc «BeposSTHOCTP M CTAaTHUCTHKa» YIIayOJEHHOTO YpPOBHS SBISETCS
MPOJOJDKEHUEM U Pa3BUTHEM OJITHOMMEHHOTO y4eOHOro Kypca yriIyOJIEHHOTO YPOBHS Ha
YPOBHE CpeaHero oomero oopa3zoBanus. Y4eOHbIA Kype MpeaHa3HaueH st GOpMHUPOBAHUS
y 00y4aronuxcsi CTaTUCTUYECKON KyJIbTYphl M TIOHUMaHUS POJIU TEOPUU BEPOATHOCTEH Kak
MaTEMaTUYeCKOr0 MHCTPYMEHTa JUIS M3YyYEHMs] CIIy4allHbIX COOBITUH, BEIWYMH U
npoueccoB. [Ipyu n3yueHnn Kypca o0OramaroTcss NpeCTaBIeHUsI 00yYaroIMUXCs O METOAaX
UCCIIEJOBaHMUsI M3MEHYMBOIO MHpA, Pa3BUBAETCS NOHHMMaHUE 3HAYUMOCTH U OOILIHOCTU
MaTEMaTUYECKUX METOJOB IO3HAHHUA KaK HEOThEMIIEMOM YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOT0 MUPOBO33PEHHUSI.

ConepxaHue yueOHOro Kypca HalpaBJeHO Ha 3aKpeIICHUE 3HAHUN, TOJTyYEHHBIX MU
U3YyYeHUU Kypca Ha YpOBHE OCHOBHOIO oOmero oOpa3oBaHHs, M Ha pa3BUTUE
NPEJICTaBICHUNA O CIy4yailHbIX BEJIMYMHAX M B3aUMOCBS3AX MEXJIYy HHUMU Ha Ba)KHBIX
npUMepax, CIKETbl KOTOPBIX IMOUYEPHHYThl U3 OKpyXkaromiero mupa. B pesynbrate y
oOyyJaroumxcsi JOJIKHO c(hOpMHUPOBATHCS MPEACTABICHUE O HauOoJee yIOTPEOUTENbHBIX U
o0LIMX MaTEMaTHYECKUX MOJEINSIX, UCIOIb3yEMbIX JUUIsl OMUCAHUS aHTPOIIOMETPUYECKUX U
neMorpauyeckux  BEJIWYWH, TMOTPEIIHOCTEd B  pa3iuyHble poJla  HU3MEPEHMSX,
JUINTEIBHOCTU O€30TKa3HOW pabOThl TEXHUUECKUX YCTPOWCTB, XapaKTEPUCTUK MacCOBBIX
SBJICHUH W TIPOIECCOB B oOmecTBe. YUeOHBIH Kypc sIBIseTcs 0a3oiM Uil OCBOCHHS
BEPOSITHOCTHO-CTATUCTUYECKUX METOJIOB, HEOOXOJUMBIX CHEUAIUCTaM HE TOJbKO
WH)XCHEPHBIX CHEIUAIbHOCTEH, HO TaKXKE COLMAIBHBIX U IMCHUXOJOTHYECKHUX, MOCKOJBKY
COBpPEMEHHbBIE O0IIECTBEHHbIE HAYKM B 3HAYMTEIHLHOM MEpe MCIHOJIb3YIOT almapar aHaiu3a
OonpmMX JaHHBIX. LleHTpanbHyI0 YacTh y4eOHOro Kypca 3aHMMaeT OOCYXKIEHUE 3aKOHa
OoNbIIMX 4YKced — (PyHIAMEHTAIBbHOTO 3aKOHA MPUPOJbI, MMEIOIIEr0 MaTeMaTHYECKYIO
dbopmanuzauio.

B cooTBeTcTBUM € yKa3aHHBIMU LEJISIMHU B CTPYKType ydeOHOro kypca «BeposTHOCTB
U CTaTUCTUKa» Ha YriyOJIEHHOM ypOBHE BBIJEICHBI OCHOBHBIE COJIEP)KATEIbHBIC JIMHUU:
«CnyyaiiHpie COOBITHSI M BepOSTHOCTU» U «CiydailHble BEIUYMHBI M 3aKOH OOJBIINX

HqUCCII».



[ToMuMO OCHOBHBIX JTUHUW B Y4€OHBIN KypC BKIIFOUEHBI JJIEMEHTHI TEOpUHU TpadoB U
TEOPUH MHOXXECTB, HEOOXOJMMBIC IS TIOJHOIICHHOTO OCBOCHHSI MaTepuajia JTaHHOTO
y4e0HOT0 Kypca U CMEXHBIX MATEMaTHICCKIX yUSOHBIX KypPCOB.

Conepxanne nuHun «CiydaifHbIe COOBITUS M BEPOSITHOCTH» CIYKUT OCHOBOHM IS
dbopMUPOBaHUS TIPEACTABICHUH O pacCHpeleieHHHd BEPOSTHOCTEH MEXAY 3HAYCHUSIMU
CIIy9aifHBIX BETMYMH. BaxkHYI0 9acTh B 3TOW COJEP)KATEIBHON JTMHUYU 3aHUMACT W3YYCHHE
T€OMETPUYECKOTO W OMHOMHUAIILHOTO PacHpee/ICHU U 3HAKOMCTBO C WX HEMPEPHIBHBIMU
aHaJIOraMu — IMOKa3aTEeIbHBIM U HOPMAJIbHBIM paclpe/eICHUSIMU.

Tembl, CBSI3aHHBIC ¢ HEMPEPHIBHBIMU CITYIalHBIMUA BETUYHMHAMH U PACTIPCICICHUSIMH,
aKIICHTUPYIOT BHUMAaHHUE OOYJYaIOINUXCS HA ONMUCAHWUU W W3YUYCHUU CITyYalHBIX SBJIICHUH C
MOMOIIbIO HENPephIBHBIX (PyHKIUH. OCHOBHOE BHHUMAHHE YICISIETCS MOKa3aTeIbHOMY U
HOPMaJIbHOMY PaCIpEICICHUSM.

B ydyeOHOM Kypce mperycMaTpUBAETCs O3HAKOMHTEIBHOE H3YYCHHE CBSI3H MEXIY
CIy4allHBIMM BEJIMYMHAMH M OIKMCAHHWE JTOM CBS3M C TMOMOIIBI0 Kod(dduimenra
KOPPEJSAIUA U €T0 BBIOOPOYHOTO aHAJoTa. DTH DJIEMEHTHI COJICP)KAaHUS Pa3BUBAIOT TEMY
«JluarpamMmsbl pacceMBaHMs», U3YYEHHYIO HA YPOBHE OCHOBHOT'O OOIIIEro oOpa3oBaHus, U BO
MHOTOM OTIMPAFOTCS Ha CBEACHUS M3 KYPCOB aJITeOphI M TCOMETPHH.

Emé omuH snemMeHT cojaepkaHus, KOTOPBIA MpejyiaraeTcsi Ha O3HAKOMHUTEIHLHOM
YpPOBHE — TMOCIEAOBATEILHOCTh CIyYalHBIX HE3aBUCHUMBIX COOBITUH, HACTyMaloUuX B
enuHNUIy BpeMeHH. O3HaKOMJIEHHWE C pachpeeSieHHeM BEPOSTHOCTEH KOJIMYECTBA TaKHUX
COOBITUH HOCHUT Pa3BUBAIOIINNA XapakKTep H SBISCTCS AaKTyalIbHBIM IS OyIylmIux
aOMTYPUEHTOB, TIOCTYAIONINX HA YYCOHBIC CIIEIUATLHOCTH, CBA3AHHBIC C OOIICCTBEHHBIMH
HayKaMH, TICHXOJIOTHEH U yIIPaBICHUEM.

Ha u3yuenue yueOHOTO Kypca «BeposiTHOCTh U CTaTUCTHKA» Ha yriayOJeHHOM YPOBHE
oTBOoAuTCs 68 yacoB: B 10 kiacce — 34 vaca (1 yac B Hegento), B 11 knacce — 34 gaca (1 yac

B HEJEIIO).



COJEPXKXAHUME OBYUYEHUA

10 KJIACC

I'pad, cBs3ublii rpad, myta B rpade: Hukiasl U uenud. CrteneHb (BaJEHTHOCTH)
BepiuHbL. ['padsl Ha mockoctu. [lepeBbs.

CnyyaliHble JKCIEPUMEHTHI (ONBITHI) M CIIy4ailHble COOBITHSA. DJIEMEHTapHbIC
coObITUS (MCXO0/1b1). BeposTHOCTD cilydaitHOro cOObITHSA. BIM30CTh 4acTOTHI U BEPOATHOCTH
coObITuil. CryyaiiHbIe OMBITHI C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH.

Onepani  HajJ COOBITHSIMU: TepecedeHue, OOBEAUHEHUE, IPOTUBOIOIOKHBIC
coObITus. JInarpammel Ditnepa. opmyiia ClI0KEHUSI BEPOSITHOCTEH.

VYcioBHass  BEpPOSATHOCTb. YMHOXKEHUE  BEpOSATHOCTEW. JlepeBo  CilydyalHOro
skcriepuMenTa. @opmyiia nmoiHoi BepositHocT. Popmyria baiieca. HezaBucumblie coObITHS.

bunapHbIil cinydallHBIA ONBIT (MCOBITAHHME), YCIEeX W Heyjnada. HeszaBucumeble
ucnbiTanus. Cepusi HE3aBUCUMBIX HCIBITAHWI 10 TMepBoro ycrnexa. IlepecTraHoBKU U
dakropuai. Yucno couetanuit. Tpeyronsuuk [lackans. ®opmyna 6uHoma HeroToHa.

Cepusi He3aBUCUMBIX UCHBITaHUN bepuymnu. CrydaliHbIH BBIOOpP M3 KOHEUHOM
COBOKYITHOCTH.

Cnyuaiinass BenuuuHa. Pacnpenenenune BeposiTHOCTEH. Jlmarpamma pacnpenescHus.
Onepauun HajJ cly4yallHbIMU BeIWYMHAMU. buHapHas ciiydaiiHasg BeauuuHa. [Ipumepsr
pacrpe/iesieH!id, B TOM YHCIie TEOMETPUYECKOe U OMHOMHUAIBHOE.

11 KVIACC

CoBMecTHOE pacnpenesieHue JIBYX CIy4ailHbIX BeJW4YuH. He3aBucumele ciydailHble
BEJINYMHBL.

MaremaTndyeckoe OXKUJaHWE CIydyalHOW BelnuyuHbl (pactpeneneHusi). [Ipumepst
NPUMEHEHUs MaTEeMaTHYeCKOro OXKuAaHWs (CTpaxoBaHMe, JjoTepes). Maremarudyeckoe
OXUJaHue OWHApHOW CIydyalHOM BeNIMYMHBL. MareMaTHyecKkoe OKUAAHUE CYMMBI
CIIy4aliHbIX BeIMYMH. MaTeMaTHUecKoe OXHIaHWE TeOMETPUYECKOro M OMHOMHAIBLHOTO

pacrpeneaeHui.



Hucnepcusi U CTaHIAPTHOE OTKJIOHEHUE CIyYalHOW BEIWYMHBI (pacrpeeseHus).
Hucnepcust OMHApHOUN CiydailHOM BeNWYuHBI. MaTteMaTH4ecKOoe OXKUJAHUE MPOU3BEACHUS
U JUCIEPCUS CYMMbl HE3aBHUCUMBIX CIIyYailHbIX BENWYMH. Jlucmepcuss U CTaHOapTHOE
OTKJIOHEHHE OWHOMHAIBHOIO pacrpeaeieHus. Jlucnepcuss M CTaHIapTHOE OTKIOHEHUE
r€OMETPUYECKOTO PACIIPEICTICHUS.

HepasenctBo YeOnimeéBa. Teopema UebniméBa. Teopema bepuymnnu. 3akoH 0onbnx
yrcen. Beibopounslii Metos uccienoBanuii. Beibopounsie xapakrepuctuku. OlieHUBaHHE
BEPOATHOCTH COOBITUSI MO BBIOOPOUHBIM JaHHBIM. [IpoBepka mpocTeWIIMX TUIOTE3 C
ITOMOIIBIO U3YYEHHBIX PACIPEACTICHUN.

HenpepeiBHble cinydaiinble BeauuuHbl. [Ipumepsl. yHKIMSA INIOTHOCTH BEPOSTHOCTH
pacnpenenieHus. PaBHOMEpHOE paclpeielieHHe M €ro CBOWMCTBA. 3ajaud, MPUBOASIIME K
ITOKA3aTEJIbHOMY PacClpelesICHAI0. 3a1auu, PUBOASAIINE K HOPMAJIbHOMY PacCIpeIeICHHUIO.
@OyHKIHA MIIOTHOCTH BEPOSITHOCTU MOKA3aTENbHOIO pacnpeaeneHus, GQyHKIUsS IUIOTHOCTU
BEPOSITHOCTH  HOPMAJIBHOTO  pacnpeneneHus. DyHKIMA IIIOTHOCTM U CBOWCTBA
HOPMAaJIbHOTO PacCIpeaeIeHUsI.

[TocnenoBatenbHOCTh OAMHOYHBIX HE3aBUCHUMBIX COOBITHH. 3alayu, MPUBOASIINE K
pacnpenenenuto Ilyaccona.

KoBapuanus nByx ciydaitHbix BenuduH. KosdduimeHT nuHeWHON KOppemsiuu.
CoBMecTHbIE HAONIONCHUS JBYX BeIUMYMH. BbIOOpOUHBIN KOI(DPHUIIMEHT KOppemsIuu.
Paznuune Mexay JIMHEHHOW CBS3bI0O U IIPUYUHHO-CIEACTBEHHOW CBs3bl0. JIMHelHas

perpeccCusd, MCTOA HAMMCHBIINX KBAaAPATOB.



IIVIAHUPYEMBIE PE3VJBTATBI OCBOEHUSA VYYEBHOI'O KYPCA
«BEPOSATHOCTb M CTATHUCTHUKA» (YIJIYBJEHHBI YPOBEHb) HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS

chOPMHUPOBAHHOCTh TPAXKAAHCKON TMO3UIMH OO0yYalollerocs Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4YJIEHA POCCUHCKOro OOIecTBa, MPEACTABICHUE O MaTEeMaTUYECKUX
OCHOBax (YHKIIMOHUPOBAHUS PA3JIMUYHBIX CTPYKTYp, SBICHHUH, MPOLEIYp TpaxgaHCKOTO
oOmrecTBa (BBIOOpPHI, OMPOCHI U JPYroe€), YMEHUE B3aWMOJCHCTBOBATH C COLMAILHBIMU
WHCTUTYTaMH B COOTBETCTBHUH C UX PYHKIMSIMHU U Ha3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

chOPMHUPOBAHHOCTh POCCHUICKON TpaXIaHCKOW HUJEHTUYHOCTH, YBAKEHHUS K
MpONUIOMY M HACTOAIIEMY POCCUHMCKONM MATEMATHKH, IIEHHOCTHOE OTHOIICHUE K
JOCTH)KEHUAM POCCUMCKUX MATEMAaTHUKOB M POCCHUMCKOM MAaTeMaTHU4eCKOW IIKOJIBI,
WCIIOJI30BaHUE ATUX JOCTIXKEHUHN B IPYTUX HAyKax, TEXHOJIOTHUSX, chepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEM POCCHUHCKOro Haponaa, CcHOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, JTUYECKOrO IIOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTHKEHHUI HAyKH U JIEATEIIbHOCTHIO YUEHOT0, OCO3HAHUE JINYHOTO BKJIA/1a
B INIOCTPOEHUE YCTOMYMBOIO OyAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOYash OACTETHUKY MaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ay, pEUICHUH, pACCYX IACHUH, BOCHPUMMYHUBOCTH K
MaTeMaTUYECKUM aclleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

S) pusUecKOro BOCIUTAHMUSA:

c(hOpPMUPOBAHHOCTh YMEHHUSI TMPUMEHSATh MaTeMaTUYeCKHUE 3HAaHUS B HWHTEpecax
3I0POBOTO M 0€30MacHOTr0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIEHNE K CBOEMY 3/I0POBBIO

(3mopoBO€ TUTaHUE, COAJAHCUPOBAHHBIM PEXUM 3aHATUA U OTAbIXA, pPETyJsipHas



dbu3ndeckass aKTUBHOCTH), (PU3MUECKOE COBEPIIICHCTBOBAHWE IMPHU 3aHSATHUSX CIHOPTHUBHO-
037I0POBUTEIIHHON JIEATEILHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K TPYAY, OCO3HAHHWE IIEHHOCTH TPYAOTIOOUS, MHTEPEC K pPa3THIHBIM
chepam mnpodeccHOHaTbHON  NEATeNTbHOCTH, CBSI3aHHBIM C MaTeMaTHKOM u €
NPWIOKEHUSIMUA, YMEHHE COBEpIIaTh OCO3HaHHBIM BbIOOp Oynymiei mnpodeccun u
peann30BBIBaTh COOCTBEHHBIC JKM3HCHHBIC TUIAHBI, TOTOBHOCTH M CIIOCOOHOCTH K
MaTEeMaTUYeCKOMY OOpa30BaHUI0O M CaMOOOpPA30BAaHUIO HA MPOTSIKEHUU BCEH JKU3HWU,
TOTOBHOCTh K aKTHBHOMY YyYacTHIO B PEIICHUM MPAKTHYCCKUX 33ad MaTEeMaTHYECKOU
HaIPaBJICHHOCTH;

7) 3KOJI0TH4eCKOTr0 BOCIIMTAHMS:

c(hOPMHPOBAHHOCTh AIKOJOTHYCCKON KYJIbTYphl, TIOHUMAHUE BIUSHUSA COIHUAILHO-
HKOHOMHYECKUX MPOIECCOB HA COCTOSHUE MPHUPOIHOM U COIUATBHOM Cpejbl, OCO3HAHUE
rJI00JIBHOTO  XapakTepa HSKOJOTMYECKHX MpoOJeM, OpHUEHTAlMs Ha I[PUMEHEHUE
MaTeMaTHYeCKUX 3HAHWUW I pelieHus 3adad B 00JIaCTH OKpPYXKaromehd Cpessl,
IJIAHUPOBAHUE TIOCTYNKOB M OIICHKHM HMX BO3MOXKHBIX TOCTEACTBUN [JISi OKpYKaromien
Cpenpbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKW W OOIIECTBCHHOW MPAKTHKH, TMOHMMAaHUE MaTEMaTHYCCKOM HAyKH Kak
chephl 4eIOBEUECKON NIeATEIbHOCTH, ATAloB €€ pa3BUTUS M 3HAUYMMOCTH JUJISl PA3BUTHS
IIUBUJIN3AIMK, OBJIAJICHUE S3BIKOM MAaTEMaTUKHM W MaTEMaTHYCCKON KyJIbTypod Kak
CPEICTBOM TO3HAHUS MHpPa, TOTOBHOCTH OCYIICCTBIIATH MPOSKTHYIO M MCCIICOBATEIBCKYIO

ACATCIIbBHOCTb MHAWBUAYAJIbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHUBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBnle JJornueckue JelicTBUA:



BBISIBJISITH M XapaKTEpPHU30BaTh CYIIECTBEHHbIE MPU3HAKU MAaTEMaTHUE€CKHX OOBEKTOB,
NOHATUN, OTHOIICHUH MEXAY TMOHITHIMH, (QOPMYIUPOBATH ONpEACIICHUS TMOHITHIA,
YCTaHABJIMBATh CYLIECTBEHHBIM MPHU3HAK KiIacCU(UKALMKM, OCHOBAaHUA sl 00OOIIEHUS U
CpaBHEHUS, KpUTEPHUH MPOBOJAMMOIO aHAIIN3A;

BOCIPUHUMATh, (POPMYJIMPOBATh U MPEeOOPa30BbIBaTh CYXACHUS: YTBEPAUTEIbHbIE U
OTpHULaTENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLIHNE, YCIOBHBIE;

BBISIBJIAITH MAaT€MATHYECKHE 3aKOHOMEPHOCTH, B3aHUMOCBSI3M W IMPOTHUBOPEUYHS B
(akTax, JaHHBIX, HAOJIOEHUAX U YTBEPKACHUSX, MpeAaratb KpUTEPUH AJIsl BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEYUHIL;

JienaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JAEIYKTUBHBIX U WHIYKTUBHBIX
YMO3aKIIFOUECHHUI, YMO3aKIIFOUECHNH 10 aHAJIOTHH;

IPOBOJUTh  CAMOCTOSITENBHO  JIOKA3aTENbCTBA MATEMATHUYECKUX  YTBEPKIACHUUN
(mpsiMble ¥ OT MPOTUBHOIO), BBICTPAUBATH APIyMEHTAIMIO, MPUBOAUTH IMPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJIECHUS U BHIBOJIBI;

BBIOMpATh CHOCOO pelieHusi yuyeOHOW 3anayu (CpaBHHMBATh HECKOJBKO BapUaHTOB
pelieHus, BbIOMpaTh HamOojee MOAXOAAIIUN C Yy4€TOM CaMOCTOATEIbHO BbIIEICHHBIX
KpUTEPUEB).

ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCIIOJIB30BaTh  BOINPOCHI  KaK  MCCJIENOBAaTEIbCKMA  MHCTPYMEHT  IIO3HAHMS,
bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTUBOpPEUYUE, MPOOJIEMy, YCTaHABIIMBATh
MCKOMOE€ U JIaHHO€, (POpMHPOBATh TMIIOTE3Y, ApTYMEHTUPOBATH CBOIO MO3UIIMIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIA JKCIIEPUMEHT, HCCIEIOBAHHUE 10
YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4eCKOro OOBEKTA, SIBJICHHUS, POIIECCA, BHISIBICHUIO
3aBUCUMOCTEHN MEXIy 00bEKTaMHU, SIBJICHUSIMH, IIPOLIECCAMU;

caMOCTOsITeIbHO  (OpPMYyJIUpPOBaTH OOOOIIEHUS ¥  BBIBOABI IO  pe3yJibTaram
IpOBEAEHHOTO HAOJMIOACHUS, HCCIEAOBAHUS, OLEHUBATH JIOCTOBEPHOCTh MOJIYYCHHBIX
pE3yJIBTaTOB, BEIBOJIOB M 00OOIICHUT;

POTHO3UPOBaTh  BO3MOXKHOE  pa3BUTHE  Ipollecca, a TakKe  BbIABUTATh
IPEAINOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmanmeii:



BBISIBJIATH JeQUIUTH HHPOPMAIUH, JTaHHBIX, HEOOXOJUMBIX ISl OTBETA Ha BOIPOC U
JUTS PEIICHUs 3aauH;

BBIOMpaTh WHGPOPMALMIO W3 MCTOYHUKOB PA3JIUYHBIX THUIOB, aHAJIW3UPOBATH,
CUCTEeMAaTH3UPOBAaTh U HUHTEPIPETUPOBATh HHGPOPMAIUIO PA3IMYHBIX BHIOB U (HOpM
IpeICTaBICHHUS;

CTPYKTYpUpOBaTh WHGPOpPMAIMIO, TMPEACTaBIATh €€ B pPa3Iu4HbIX (opmax,
WLTIOCTPUPOBATH TpaduvecKH;

OLIEHMBATh HAAE&KHOCTh HMHMOPMAIMM IO CaAMOCTOATENBHO CHOPMYIHPOBAHHBIM

KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJIbHbIE yYeOHbIEe T1eCTBUS

OOmenne:

BOCIIPMHUMATh ¥ (POPMYITHMPOBATH CYXKJICHUSI B COOTBETCTBUH C YCIOBHSAMHU U LEJISIMU
0011IeHMS, ICHO, TOYHO, TPAMOTHO BhIpakKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U MHUChbMEHHBIX
TEKCTaxX, JaBaTh MOSCHEHUS MO XOAY PEIICHMs 3a/laud, KOMMEHTUPOBATH MOJYyYEHHBIN
pe3yJbTar;

B X0Ji€ OOCYXJEHHUS 3a7]aBaTh BOIIPOCHI 0 CYIIECTBY 00CYKIaeMOW TeMbl, TPOOJIEMBI,
pelraeMoi 3aauM, BBICKA3bIBaTh WJCH, HAlICJICHHbIC HA TOMCK PEIICHUS, COMOCTaBIATH
CBOHU CYXXJICHHS C CYXKISHUSIMHU JPYTUX YYACTHUKOB JIMajiora, OOHApYXKUBATh paszlInyve H
CXOJICTBO TMO3UIMNA, B KOPpPEeKTHOM Qopme ¢GopMyIupoBaTh pa3HOTIACUS, CBOU
BO3PaKEHUS;

MPEACTABIATh PE3YJIbTAThl PEIICHUs 3a7a4M, SKCIIEPUMEHTA, UCCIICIOBAHUS, TTIPOCKTA,
CaMOCTOSITEJIbHO BBIOMpaTh (opMaT BBICTYIUICHUS C YYETOM 3ajad Mpe3eHTAllud |

0COOEHHOCTEH ayAUTOPHUH.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIE 1eliCTBUS

Camoopranuzamnus:

COCTaBJISATh IUIAH, AJITOPUTM PEIICHUS 3a/Jaud, BRIOUPATh CIIOCOO pEelIeHUs ¢ YYETOM
UMEIOIIUXCS  PECYpCOB U  COOCTBEHHBIX  BO3MOXKHOCTEW, apryMEHTUpPOBAaTh U

KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ yUETOM HOBOM MH(OPMALIUU.



CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

BIIAJCTh HAaBBIKAMHU TIO3HABATEIBHONW PE(PIIEKCUU KaK OCO3HAHHS COBEPIIACMBIX
JNEUCTBUA W  MBICIMTENBHBIX MPOIECCOB, HMX PE3ylbTaTOB, BIAJETh CIOCOOAMU
CaMOTIPOBEPKH, CAMOKOHTPOJIS TIPOIIecca U pe3yIbTaTa PEIIeHNs MaTeMaTHUeCKOH 3a1auu;

NPEeABUACTh TPYIHOCTH, KOTOPbIE€ MOTYT BO3HUKHYThH MPHU PEIICHUHU 33]la4l, BHOCUTD
KOPPEKTUBBI B JIESITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB, IAaHHBIX, HaWJIEHHBIX
OIMOOK, BEISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE pE3yJibTaTa WEIU M YCIOBUSM, OOBSICHATH NPUYUHBI
JTOCTIDKCHHSI WM HEAOCTIDKEHUS PE3YJIbTaTOB JEATEILHOCTH, HaXOIUTh OMIMOKY, JaBaTh
OLICHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHMUMATh M HMCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBHAYATHHOU PaOOTHI
IIpYU pelIeHUN Y4eOHBIX 3a7a4, TPUHUMATh 11€JIb COBMECTHOM JIESITEIbHOCTH, MIAaHUPOBATh
OpraHU3alMi0 COBMECTHOM paboThl, pacnpenensaTh BUIbl paboOT, JAOTrOBapUBATHCH,
00CYXKIaTh MPOIECC U pe3ybTaT paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboThl (0OCykIeHus, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U WHBIE), BHITIOJHATH CBOIO YacTh pabOThI U KOOPAMHUPOBATH CBOM
JEUCTBUS C JIPYTUMHU WICHAMH KOMAaHbl, OICHUBATh Ka4eCTBO CBOErO BKJIaJa B OOIUI

MPOJYKT IO KPUTEPUAM, CHOPMYIUPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBUS.

IMPEAMETHBIE PE3YJIBTATDBI

K xonity 10 kiacca oOyJaromuiicss HayduTCs:

CBOOOJHO OMEpHPOBATh MOHATHAMU: Tpad, MIOCKui Tpad, CBA3HBIA Tpad, MyTh B
rpade, 1enb, UK, 1ePEBO, CTENCHb BEPIINHBI, IEPEBO CIYyYaltHOTO SKCIIEPUMEHTA;

CBOOOJTHO OMEPUPOBATH TMOHSATUSMU: CIyYaWHBIA DSKCIEPUMEHT (OMBIT), CIy4aitHOE
cOOBITHE, DJIEMEHTAPHOE CIydaiiHOe COOBITHE (PJIEMEHTAPHBIM UCXOJ) CIYy4alHOTO OTbITA,
HaXOJUTh BEPOSITHOCTH COOBITUM B OINBITAX C PABHOBO3MOXKHBIMH DJIEMEHTapPHBIMU

COOBITUSMU;



HaXOJUTh U (HOPMYTUPOBATH COOBITHS: TIEpeceueHre, 00beTUHEHNE JAHHBIX COOBITHH,
cOOBITHE, TPOTUBONOJIOKHOE JAHHOMY, UCIIOJIb30BaTh JUarpaMMbl Diljiepa, KOOPAUHATHYIO
OpSIMYIO JJIsl pEUIeHMs] 3a/ad, IOJb30BaThCA (POPMYJION CIIOXKEHHMSI BEPOSATHOCTEM Jis
BEPOSITHOCTEN IBYX U TPEX CIyYalHBIX COOBITHIA;

OIEpUPOBAaTh IOHATHUSAMU: YCJIOBHAs BEPOSATHOCTb, YMHOXXEHUE BEPOSATHOCTEM,
HE3aBUCHUMBbIE COOBITHSI, JEPEBO CIY4YallHOIO SKCIEPUMEHTAa, HaXOAWTh BEPOATHOCTU
COOBITUH C TMOMOIIBIO MPABWIIA YMHOXKEHHSI, J€PEBA CIYyYalHOTO ONBITA, MCIOJIb30BATh
dopMysly TOJMHOM BeposiTHOCTH, (opmyny balieca npu pemeHuu 3anad, ONPENENATH
HE3aBUCUMOCTb COOBITHI 1O (hOPMYJIE U 0 OPTaHU3ALMH CITyYallHOT'O SKCIIEPUMEHTA;

IPUMEHATh HM3yYEHHbIE KOMOMHATOpPHBIE (HOPMYJIBI JJIA MEPEYUCICHUS 3JIEMEHTOB
MHOJKECTB, AJIEMEHTAapHBIX COOBITUH CIy4ailHOrOo ONBITA, PEIIEHUs 3aJad IO TEOpHUH
BEPOSITHOCTEN;

CBOOO/IHO ONEPUPOBATH NOHATUAMU: OMHAPHBIA CIlydallHBIM OMNBIT (UCIBITAHUE),
yCHexX W HeyAada, HE3aBUCUMBIE MCIBITAHUS, CEPUSl UCIBITAaHUM, HAXOAUTh BEPOATHOCTH
COOBITUI: B CEpUM HUCIBITAaHUI 10 MEPBOr0 ycClexa, B CEPUM HCNbITaHUN bepHyim, B
OTIBITE, CBSI3aHHOM CO CITy4allHbIM BHIOOPOM M3 KOHEYHON COBOKYITHOCTH;

CBOOOJHO  OINEpPUPOBATH MOHATHSIMHU: CiIy4yallHasi BEJIMYMHA, PpPACIpPEICICHHE
BEpPOATHOCTEW,  JuarpaMMma  pacopelelieHus, OuHapHas  cllyyailHas  BeJIMYMHA,
reoMeTpuyYecKoe, OMHOMUAIBLHOE paclpeiesieHUE.

K xonity 11 kiaacca oOyJaromuiicss Hay9uTCs:

OIEpUpPOBaTh MOHATHSIMHU: COBMECTHOE PACHpPENENICHUE ABYX CIIy4allHbIX BEJIWYMH,
UCIIOJI30BaTh TaOJUIly COBMECTHOTO pacIpeiesieHUus ABYX CIy4YalHBIX BEJIMYUH JIs
BBIJICJICHUS PACIIpEIeNICHUs KaXI0M BETUUYUHBI, ONPEICTICHUSI HE3aBUCUMOCTH CIIy4alHBIX
BEJINYMH;

CBOOOJHO OMEpUpOBaTh IMOHATUEM MAaTEMaTHYECKOTO OXKHIAHUS — CIy4dalHOU
BEJIMYUHBI (pacnpeleneHus), MPUMEHATh CBOMCTBA MAaTEMaTHYECKOTO OXKHUIAHUSA IPHU
pelieHny  3a7ad, BBIUMCIATH  MaTeMaTHYeCKOoe  OXHUJaHHE OWHOMHAIBHOTO U
TrEOMETPUYECKOTO PACIIPEEICHUN;

CcBOOOJHO  OMEpPUpPOBaTh TMOHATUSAMU: JTUCHEPCUs, CTAaHIAPTHOE OTKIOHEHHE

CIly4YallHOM BEJIMYMHBI, IIPUMEHSATh CBOWCTBA JUCIEPCUM  CIIYYaWHOM  BEJIMYMHBI



(pacnpeneneHHﬂ) IIpru pCICHUMA 3a/1a4, BBIYUCIIATh JUCIICPCUIO U CTAHJAAPTHOC OTKIIOHCHUC

re€OMETPUUYECKOr0 1 ONHOMHMAIIBHOTO PaCIpEIEICHUN;

BBIYHCJIIATH BI)I60p0‘IHI>IC XAPAKTCPUCTUKU II0 HaHHOﬁ BI)I60pK€ N OLCHUBATb

XapaKTCPUCTUKHU reHepanLHoﬁ COBOKYITHOCTH HJAaHHBIX ITO BI)I60pO‘-IHLIM XapaKTCPHUCTUKAM.

OHGHI/IBaTL BCPOATHOCTHU COOBITHI M IMPOBCPATH HpOCTGI?IHIPIC CTaTUCTUYCCKHNC THIIOTC3EI,

IMOJIB3YACHh NU3YUYCHHBIMU PACIIPCACIICHUAMMU.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos
Ne n/m HaumeHnoBaHue pa3aesioB M TeM IPOrpaMMBbl KoHTpoabHbIe
Bcero
padoThI
DeMeHTHI Teopuu rpados 3
CrnyyaiiHble OIBITHI, CITy4aiiHble COOBITHS U BEPOSITHOCTH COOBITUI 3
3 Onepauuy HaJ MHOXKECTBaMU U COOBITUAMU. CII0KEHUE U YMHOKEHUE 5
BEPOSTHOCTEW. Y CJIOBHAs BEpOSITHOCTh. He3aBrcuMbie COOBITHS
4 DneMeHThl KOMOMHATOPUKH 4 1
5 Cepuu nocnenoBaTenbHbIX ucnbiTaHuil. Mcnbitanust bepuymm. 5
Crny4aiiHblif BEIOOp M3 KOHEYHOI COBOKYITHOCTH
6 CrnyualiHble BEJIMUMHBI U pacripeiesIeHUs 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
11 KIIACC
KonuyecTBo yacoB
Ne n/m HaumeHoBaHue pa3aesioB M TeM IPOrpaMMBbl KonrpoJibHbie
Bcero
padoThI
3aKoH OOJIBIINX YHCET
DNEeMEHTHl MaTEMAaTUYECKOM CTaTUCTUKU 6
3 HenpepriBHble citydaiiHble BEIUYUHBI (pactpeieieHus), 4
MO0Ka3aTeIbHOE U HOPMAJIbHOE pacipeieieHUs
4 Pacnpenenenue Ilyaccona
5) CBs13b MEXly CITy4yallHBIMU BETMUUHAMU
6 O06o01IeHne 1 cucTeMaTu3alys 3HaHuR 11
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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