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HNOACHUTEJBHASA 3AIIMCKA
B cootBercTBUM ¢ DeneparabHBIM roCyIapCTBEHHBIM 00pa3oBaTebHBIM CTaHAAPTOM CPEIHEro O0LIero oopa3oBaHus MPEIyCMOTPEHO 00s3aTenbHOe
M3y4YeHUe KypcoB «Anredpa u Havyalla MAaTEMaTHUeCKOro aHanuzay, «I'eomerpus» u «BepostHocTh U ctatuctukay B 10,11 kimaccax.

Kypc «Aaredpa n Hayaia MaTeMaTH4eCKOI0 AaHAJIN32)

VYuebHsbIi Kypc «AnreOpa 1 Havyajga MaTeMaTHYeCcKOro aHAIM3ay SBIISETCS OAHUM U3 HanboJiee 3HAYUMBIX B IIPOTPaMMe CPEIHEro 00IIero oopa3oBaHus,
MOCKOJIbKY, C OIHON CTOPOHBI, OH O0ECIEYMBACT MHCTPYMEHTAJIbHYIO 0a3y JUIs M3YYEHHUS BCEX ECTECTBEHHO-HAYYHBIX KYPCOB, a C JPYrod CTOPOHBI,
(dbopMupyeT JOoruyeckoe M abCTPaKTHOE MBIIUIEHHE O0ydalollMXcs Ha YpOBHE, HEOOXOJIUMOM JJisi OCBOEHMsS] MH(OPMATHKH, OOLECTBO3ZHAHMS, HCTO PHH,
CIIOBECHOCTH W JIPYTHX JAUCHUUIUIMH. B paMkax gaHHoOro yueOHOro Kypca oOydarouiuecss OBJIaJIEBalOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HAayKH, KOTODPas
dhopMyIUpyeT CBOU JOCTIKEHHS B MaTEMaTHUYECKOH opme.

VY4eOHbIi Kypc anredpbl M Hayal MaTeMAaTUYECKOTO aHaJIM3a 3aKja/bIBaeT OCHOBY JUIsl YCHEIIHOIO OBJAJAEHUS 3aKOHAMM (PU3UKU, XUMHH, OHOJIOTHH,
MMOHUMAaHUsI OCHOBHBIX TEHJICHIIUN Pa3BUTHUS SKOHOMUKH U OOIIECTBEHHOM JKU3HHU, MTO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX LIM(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCII0JIb30BaTh UX JJIs JajbHeHIIero oo0pazoBaHus U B IOBCETHEBHOM kU3HU. B TO ke BpeMs oBJajieHne aOCTPaKTHBIMHU U JIOTMUYECKU
CTPOTMMH KOHCTPYKIMSIMH anreOpbl 1 MaTeMaTUYeCKOro aHaiu3a pa3BUBA€T YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATH MCTUHHOCTb, JOKa3bIBaTh
YTBEPKIACHUS C MOMOLIBI0 MHAYKLIUU U PACCyXAaTh JE€AYKTUBHO, HCIOIb30BaTh 0000IIEHNE U KOHKPETU3AllNI0, a0CTparupoBaHUE U aHAJIOT Uio, (popMupyer
KpPEaTUBHOE U KPUTUYECKOE MBILIUIEHUE.

B xozae nzyuenust yue6Horo kypca «Anredpa 1 Hadaja MaTeMaTHYECKOI0 aHaJIN3a» 00yJaroluecs M0JIy4atoT HOBBIH OIBIT PELICHUs IPUKIAIHbIX 3a7ad,
CAMOCTOSITEJIBHOTO TIOCTPOEHHUS] MAaTeMaTHYECKUX MOJENEH pealbHbIX CHUTYyalluil, MHTEpPHpPETalMU IOJYYEHHBIX DPELICHWH, 3HAKOMSATCS C NpUMeEpamu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE, HAYKE U UCKYCCTBE, C BBIIAIOIIUMUC MaTEMAaTUYECKUMHU OTKPBITUSIMH U UX aBTOPaMHU.

VYuebHbIil Kypc 005a1aeT 3HAUUTENbHBIM BOCIUTATENbHBIM MOTEHLMAIOM, KOTOPBII pealn3yercss Kak depe3 y4eOHbI MaTepHal, CliocoOCTBYIOLIMIA
(OpMHUPOBAHHIO HAYYHOI'O MMPOBO33PEHMs], TaK U yepe3 CHelU(PUKY yueOHOH AeATeNbHOCTH, TpeOyrolleld MpOJOKUTENbHOW KOHLUEHTpPAlUU BHUMAaHMUS,
CaMOCTOSTEJIBHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a MOJYYE€HHBINH PE3ysbTaT.

B ocHoBe MeTouku 00ydeHus anredpe U HayajlaM MaTeMaTUYeCKOIro aHaIM3a JISKUT e TeIbHOCTHBIN NPUHIIUI 00y4eHusl.

B cTpykType yuebHoro kypca «Anredpa u Hayajia MaTeMaTHUYECKOTO aHAIN3a» BbIAEICHbI CIEAYIOIIUE COAEePIKAaTEIbHO -METOAnYEeCKUe JIMHUM: «Hucna u
BbIUUCIIEHUS», «DYyHKIMU U rpadukn», «YpaBHEHUS M HepaBeHCTBay, «Hauama maTemarmueckoro ananusa», «MHOKecTBa M JOTHKa». Bce ocHOBHbIE
COJIepKaTeIbHO-METOIMUYECKUE JTUHUU U3y4aroTCsl Ha MPOTSHKEHUU JBYX JIET 0OydyeHMs Ha YpOBHE CpeJHEro oOmero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSAS
Jpyr Ipyra U INOCTENEHHO HACHIIAACh HOBBIMU TeMaMH U paszzienaMu. JlaHHbIN yueOHBIH Kypc SIBISCTCS UHTErPAaTHBHBIM, IOCKOJIbBKY OOBEIUHSET B cebe
CoJiepKaHWe HECKOJIbKMX MaTeMaTHUeCKUX AMCLUIUIMH, TAKUX Kak anreOpa, TPUTOHOMETpPHUs, MaTeMaTHYeCKHH aHaIn3, TEOpHUs MHOKECTB, MaTeMaTHYeCcKast
noruka u apyrue. ITo Mepe Toro kak oOydaromuecs OBJIa/IeBalOT BCE Oojiee MIMPOKUM MaTeMaTHUECKUM aapaTtoM, Y HUX MOCIeA0BaTeIbHO GOPMHU pyeTcs U
COBEpILEHCTBYETCS YMEHUE CTPOUTh MAaTEMaTUYECKYyI0 MOJENb pealbHOW CUTYallMM, MPUMEHSATh 3HAHMsI, MOJIydYeHHbIE NPU U3y4eHUH Y4eOHOT o Kypca, JUIs
pelIeHHs caMOCTOSITENbHO C(hOPMYIMPOBAHHOIN MaTEMAaTHUYECKOH 3a/1auH, a 3aTeM UHTEPIIPETHPOBATh CBOM OTBET.

CopnepxaTenbHO-MeToAMYeCKast TMHUS «HHCIa ¥ BBIUMCIIEHUS» 3aBeplIaeT (OPMUPOBAHNE HABBIKOB MCIOJIb30BAHUS JIEHCTBUTENBHBIX YUCET, KOTOPOE
ObUIO HaUaTO Ha YpOBHE OCHOBHOTO o0Iero oopasoBanus. Ha ypoBHe cpenHero obmiero oopazoBanus oco60e BHUMaHHE yaenseTcs (OPMHUPOBAHUIO HAaBBIKOB



paIMOHATIBFHBIX BBIYMCICHUH, BKIIFOUAIONIUX B CE0sl MCIIOJIB30BAHKUE PA3NIMYHBIX (POPM 3aMKCH YHCIa, YMEHHE JEeNIaTh MPUKHUIKY, BBITIOTHITH MPHOIMKEHHBIC
BBIYHCIICHUS, OLICHUBATh YHCIIOBBIC BBIPAKEHUS, padOTaTh ¢ MATEMAaTHYCCKIMH KOHCTAaHTaMHU. 3HAKOMBIE O00yJarOIIMMCS MHOXKECTBA HATYPaIbHBIX, IENbIX,
palMOHAIBHBIX U JEHCTBUTEIBHBIX YHCEN JIOMOJHAIOTCS MHOYKECTBOM KOMIUIEKCHBIX YHCEN. B KaXI0M M3 3THX MHOXECTB PacCMaTpPUBAIOTCSI CBO MCTBEHHBIE
eMy crnenuduyueckue 3amaud M Olepalyu: JIeJICHHE Halelo, ONepUpOBAaHME OCTATKAMM HA MHOJKECTBE IICJIBIX YMCEJ, 0COObIe CBOWCTBA PAlMOHAJBHBIX U
HPPAIMOHAIILHBIX YUCEN, apu(PMETHICCKUE OTEpaIliy, a TAKKE W3BIICYCHHE KOPHS HATYPaJbHOUW CTCIICHH HAa MHOYKECTBE KOMIUICKCHBIX umcel. biaromaps
MOCJIEIOBATEIIBHOMY PACIIMPEHUI0 Kpyra HCIOJb3YEMbIX YHCEI M 3HAKOMCTBY C BO3MOXHOCTSMHM HX IPUMEHEHUS I PELUICHUS pa3IMYHbIX 3a7a4
dbopMHpyeTCS MpeACTaBICHUE O SAMHCTBE MATEMATUKK KaK HAYKH U €€ POJId B MOCTPOCHUN MOJICIICH PEaTbHOTO MHpPA, IIHMPOKO HCIIOIB3YIOTCS 0000IeHIE 1
KOHKpETH3aLHSl.

Jlunusa «YpaBHEHUSI 1 HEPABEHCTBA» PEAM3yeTCsl Ha MPOTSIKEHUH BCEro OOydeHHUsI Ha YPOBHE CpeIHEro OOIIero oopa3oBaHus, MOCKOJIBKY B KakIOM
paznene IlporpaMMbl TIpeayCMOTPEHO pelIeHHE COOTBETCTBYIOIIMX 3aaad. B pesynbrare oOyuaromiuecsi OBJIAJEBAIOT PA3IMUYHBIMH METOJAMH PEIICHUS
palMoOHANBHBIX, HUPPAIMOHAIBHBIX, IMOKA3aTEIbHBIX, JIOTAPU(PMHUYECKUX W TPUTOHOMETPUUYECKUX YpaBHEHUU, HEPABEHCTB W CHUCTEM, a TaKXkKe 3ajaad,
cojiepxariux napametpol. [lomydeHHbIe YMEHHS ITUPOKO MCIOJIB3YIOTCS MPU MCCIET0BAHUN (QYHKIIUI C TIOMOIIBIO TIPOM3BOIHOM, MTPU PEIICHUH MTPUKIIATHBIX
3a/1a4 ¥ 3a7a9 Ha HAXO0XICHHE HAaWOOJBIINX W HAMMEHBINIHUX 3HaueHUW QyHKIUU. [laHHAs coneprkaTenbHas JWHUS BKIIOUYAeT B ceOst Takke (GopmMupoBaHue
YMEHUHN BBITIOTHATE Pacuérhl 1o Gopmynam, mpeoOpa3oBaHus palMOHATBHBIX, HPPANUOHAIBHBIX W TPUTOHOMETPHYECKUX BBIPAKEHUMN, a TAK)KE BBHIPAKCHHM,
cojiepXalux cTeneHu W Jorapudmel. braromaps u3ydeHuro anreOpandeckoro maTepuajia MPOUCXOTUT NalbHEHIIee pPa3BUTHE AITOPUTMHUYECKOTO U
a0CTPaKTHOTO MBIIIJICHUST OOydarmuxcs, (HOPMUPYIOTCS HABBIKM JACTYKTUBHBIX PACCYXKIEHUU, PaOOThI ¢ CHMBOJBHBIMH (OpPMaMH, TPEIACTABICHHS
3aKOHOMEPHOCTEH W 3aBHCHMOCTEH B BHJE PAaBEHCTB M HEpPaBEHCTB. AnreOpa mpemnaraet >()pQeKkTHBHbIE WHCTPYMEHTHI IS PEIICHUS MPAKTUYSCKUX WU
€CTECTBEHHO-HAYYHBIX 3a7[a4, HATJISIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

ConepxarenpHo-MeToAndecKas JTUHUS «DYHKIIUK U TpauKu» TECHO MEperuieTaeTcs ¢ APYTUMH JMHUSIMH Y9eOHOTO Kypca, MOCKOJBKY B KaKOM-TO
CMBICJIEC 3a/1a€T MOCIIEI0BATEILHOCTh U3yUYEHUs MaTepuaia. M3ydeHne CTeeHHON, oKa3aTeIbHOM, JIOTapU(PMUISCKON M TPUTOHOMETPHUUSCKUX (DYHKIMH, X
CBOMCTB U Ipa)uKOB, UCIIOJIH30BaHUE (DYHKIIMI JJIs PEIICHUS 3a/1a4 U3 IPYTHX YYeOHBIX MPEIMETOB U PEATbHOM JKU3HU TECHO CBSI3aHO KaK C MAaTEMaTHYECKUM
aHAIM30M, TaK W C pEIICHWEM ypaBHEHUH M HepaBeHCTB. [Ipu 3Tom OoJibllloe BHMMaHUE ynensercs (OPMHUPOBAHWUIO YMEHHs BbIpakaTh (HopMmyrnamu
3aBUCHMOCTH MEXy Pa3IMYHBIMU BEJTMYMHAMU, UCCIICIOBATH MOTyYeHHBIE (YHKIIUH, CTPOUTH MX rpaduku. Marepuan 3Tol coaepKaTeIbHOM JIMH UK HalleJICH
Ha Pa3BUTHUE YMEHUN U HABBIKOB, IMO3BOJISIONIMX BBIPAXKATh 3aBUCHMOCTH MEXKAY BEIMYMHAMHU B PA3NUYHOU (opMe: aHAIUTHUECKOH, rpaduueckod u
cioBecHO. Ero musydeHwe crnocoOCTBYET pPa3BUTHUIO aJTOPUTMUYECKOTO MBIILIEHUS, CIIOCOOHOCTH K OOOOIIEHHIO W KOHKPETHU3AlMH, HWCIOJIb30BaHHIO
aHaJIOTHUH.

ConepxarenbHas nuHusg «Hadana maTeMaTHYeCKOro aHajau3a» MO3BOJISET CYIIECTBEHHO PACIIMPUTH KPYI KaKk MaTeMaTUYECKHX, TaK U MPUKIAIHBIX
3a/a4, JOCTYMHBIX OOyJaroOmIMMCs, TaK KaK y HHUX IMOSBISETCS BO3MOXKHOCTh CTPOUTH TpadUKU CIOXKHBIX (PYHKUIWH, OMpeneisTh WX HauOoNblIne U
HAaUMEHBIIINE 3HAUCHUS, BEIUUCISITH IUIOMAAN GUTyp U 00BEMBI TEJ, HAXOAUTH CKOPOCTH M YCKOPEHHS TpolieccoB. JlaHHas cofepxkaTenbHas JHHUS OTKPHIBAET
HOBBIE BO3MOYKHOCTH IIOCTPOECHUS MATEMATUUYECKUX MOJENEN pPEeajbHbIX CUTyallMi, MO3BOJSET HAXOAUTh HAaWJIydyllee PELICHUE B MPUKIAIHBIX, B TOM YHCIIE
COIIMANIbHO-9KOHOMHMYECKHUX, 3a7jauax. 3HAKOMCTBO C OCHOBAMHU MAaT€MaTHYECKOTO aHaIn3a CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (POPMAbHO-IOTUYECKOTO
Y KpEeaTUBHOTO MBIIUICHUS], (JOPMUPOBAHUIO YMEHHI PACIO3HABATH MPOSBIICHUS 3aKOHOB MaTeMaTHUKH B HayKe, TEXHHUKE U HCKyccTBe. OOydaromuecs y3HaoT
O BBIJAIONINXCS Pe3y/IbTaTax, MOJTYYeHHBIX B X0/ pa3BUTHUSI MATEMAaTUKH KaK HAYKH, U 00 UX aBTOpax.



ConepxaTenpHO-MeTOAMYECKast JIMHUS «MHOXECTBa U JIOTHKa» BKIIOYAET B C€0s AIEMEHTHI TEOPUU MHOXKECTB U MaTEMAaTUYECKOH JOTUKH. TeopeTuko-
MHOJKECTBEHHBIE IMPEICTABICHHUS MPOHU3BIBAIOT BECh KypC IIKOJBHOW MAaTEeMAaTWKU W IpelaraloT Hauloliee YHHBEpPCAIBHBIA SI3BIK, OOBEAMHSIOMUNN BCE
pa3zesibl MaTEMAaTUKU U €€ IPUJIOKEHUM, OHU CBSI3bIBAIOT pa3Hble MAaTEMAaTHUUECKUE JUCLMIUIMHBI U UX MPWIOKEHUS B equHOe 1enoe. [loaToMy BakHO nath
BO3MOXHOCTh 00y4aroIeMycsi IOHUMAaTh TEOPETUKO-MHOKECTBEHHBIHN SI3bIK COBPEMEHHOM MaTeMAaTUKH U UCHOJIb30BaTh €r0 Ul BHIPAXKEHUS CBOUX MBICIIEH.
JpyruM BakKHBIM NIPU3HAKOM MAaTEMaTHKU KaK HAyKH CJIE€IyeT IPU3HATh CBOMCTBEHHYIO €l CTPOTOCTh 0OOCHOBAHUI U CIIEJJOBAHUE OIPENEIEHHBIM MIPaBUIIaM
MOCTPOCHHSI JIOKA3aTEIbCTB. 3HAKOMCTBO C JJIEMEHTaMH MAaTEMAaTHYECKOH JIOTUKM CHOCOOCTBYET pAa3BHTHIO JIOTHYECKOTO MBIIUICHUS OOYYarolIuxcs,
MI03BOJISIET UM CTPOUTH CBOU PACCYXKIECHMSI HA OCHOBE JIOTHUYECKUX MPaBUJI, POPMUPYET HaBBIKU KPUTHUECKOTO MBIILITICHHSL.

B yueGHOM Kypce «Anrebpa M Hayajsa MaTeMaTHYECKOTO AaHAJIN3a» MPHUCYTCTBYIOT OCHOBBI MaT€MaTHYECKOTO MOJEIMPOBAHUS, KOTOpbIE MPHU3BAHbBI
croco6cTBOBAaTh ()OPMUPOBAHMIO HABBIKOB IOCTPOCHHSI MOJEIEH peallbHbIX CUTYallMil, MCCIENOBaHMUS STHUX MOJENe ¢ MOMOINbIO ammapara anredpsl U
MaTeMaTHYECKOr0 aHaju3a, WHTEPIpEeTallud MOJY4YEHHBIX pe3ylbTaToB. Takue 3aJaHus BIUIETEHBbl B KaXKIbIH M3 Pa3AesioB IMPOrPaMMbl, MOCKOJIBKY BEChH
MaTepuain y4eOHOTo Kypca IHUPOKO UCHOJIB3YETCs AJIsl pellieHus MPUKIaIHbIX 3a1a4. [Ipu peiennn peanbHbIX MPAKTUYECKUX 3a/1a4 00ydarolIuecs: pa3BUBaOT
HaOMIOATeIbHOCTh, YMEHUE HaxOIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOIb30BaTh aHAJIOTHIO, 0000IIaTh M KOHKPETH3UPOBATH IMPOOJIEMY.
JlesTenbHOCTh 0 (POPMUPOBAHUIO HABBIKOB PELICHUS MPUKIAIHBIX 3a]la4 OPraHU3yeTcsl B IPOLIECCe M3YUYEHHUS BCEX TeM y4eOHOro Kypca «Anredpa U Hayaia
MaTeMaTHYEeCKOTO aHAIHU3a.

Ha usydenne yueOHOTO Kypca «Anredpa W Havajia MaTeMaTHYECKOTO aHaln3a» oTBoauTcs 272 4aca: B 10 kmacce — 136 yacoB (4 yaca B Henenmo), B 11
kiacce — 136 dacoB (4 yaca B HEJIEIIO).

COJEPKAHUE OBYYEHUA
10 KVIACC

Yucsia 1 BBIYUCICHUSA

Pannonaneueie uncna. OObIKHOBEHHBIE U IECATUYHBIE JPOOU, MPOLIEHTHI, OECKOHEUHbIE Neproauueckue apoou. [Ipumenenue npoOeit U MPOLEHTOB AJIs
pelIeHUs MPUKIAIHBIX 3a7a4 U3 Pa3IMUHBIX OTpaciieil 3HaHUI U pealbHOM KU3HH.

JleiicTBuTenbHble uucia. PanuoHanbHble U HppalMOHANBbHBIE 4YHCia. ApudmeThyeckue omepanuud ¢ JACUCTBUTENbHBIMU 4YHCIaMU. MOIyb
JNEMCTBUTENHLHOTO YUCIIA U ero cBoicTBa. [IpubmkEéHHbIe BEIYMCIICHHS, IPaBUiIa OKPYIJICHUS, IPUKHJIKA U OLICHKA pe3yJbTaTa BhIYUCICHUN.

Crenens ¢ nensiM nokazateneM. bunom Herotona. Mcnonb3oBanue noaxozsiieid (opMbl 3anUcH JEUCTBUTEIBHBIX YUCEI JJISl PEUICHUS MPAKTUYECKHX
3a/1a4 U Mpe/ICTaBICHUS TaHHBIX.

Apudmernueckuil KOpeHb HaTypAIIbLHON CTETICHU U €r0 CBOMCTRA.

CreneHs ¢ pallMOHAIBLHBIM [TOKa3aTeIeM U €€ CBOMCTBA, CTENEHb C JCHCTBUTEIbHBIM MTOKA3aTEIEM.

Jlorapudm uucna. Coiicta gorapudma. JlecaiTHUHbIE U HaTypaibHbIE JIOTapu(MBI.

CuHyc, KOCHHYC, TAHT€HC, KOTAHT€HC YMCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCUHYC U apKTaHI€HC YMCIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxnecTBa U TOXIECTBEHHBIE NMpeoOpa3oBaHMs. YpaBHEHUE, KOPEHb ypaBHEHMs. PaBHOCWIIbHBIE ypaBHEHHsS U YpaBHEHUs-cielncTBUs. HepaBeHCTBO,
pELIEHNE HEPABEHCTBA.



OCHOBHBIE METO/IbI PEIICHUS LEIBIX U APOOHO-PAMOHANBHBIX YPaBHEHHUH U HEpaBEHCTB. MHOTOUJICHBI OT OJHO MepeMeHHOH. [{enenre MHOrOwIeHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3zy. MHorounens! ¢ nensiMu ko3 dunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHHIA, COACPIKAIINX CTENICHU U KOPHH.

WppatmonansHble ypaBHeHUA. OCHOBHBIE METO/IbI PELLIEHUS UPPAIMOHATIbHBIX YPABHEHUH.

[lokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI PEIICHUS [10KA3aTEIbHbIX YPAaBHEHUH.

[IpeoOpazoBaHne BEIpaKEHHIA, COACPIKAIINX JIOTAPU(PMBI.

Jlorapudmuueckue ypaBHeHHs.. OCHOBHBIE METOBI PEIICHHS JIOTapU(PMHUUECKIX YPABHEHUH.

OcHoBHbIE TpUroHomeTpuyeckue Gpopmyinsl. [IpeobpazoBanre TPUTOHOMETPUYECKUX BhIpakeHUH. PenieHne TpuroHoMeTpuueckux ypaBHEHHI.

Pemenune cucrem JMHEHHBIX ypaBHEHUH. MaTpuna cuctembl JUHEHHBIX ypaBHEHUU. OmpenenuTens MaTpUibl 2X2, ero Te€OMeTpPUYECKUH CMBICT U
CBOMCTBA, BBIYMCIICHUE €T0 3HAYECHUS, IPUMEHEHHUE OTPENCIIUTENS Ul PELICHUs CHUCTEMBI JIMHEWHBIX YpaBHEHHN. PellleHne NMpuKIagHbIX 331a4 ¢ MOMOIIbIO
CUCTEMBI JINHEWHBIX ypaBHeHUN. VccnenoBanue NOCTPOEHHOM MOJIENH € IIOMOIIBIO MATPHUIL U OTIPEICITUTENICH.

[TocTpoeHne MaTeMaTHYECKUX MOJEIIEN pealbHOM CUTYalluH C IOMOILIBIO YPABHEHNH M HEPABEHCTB. I [puMeHeHne ypaBHEHUI 1 HEPABEHCTB K PELI €HUIO
MaTeMaTHYeCKUX 3a7a4 U 3ajlad U3 pa3INyHbIX oOnacTell HayKHu U peabHOM KU3HU.

DyHKIUHN U TPadUKH

OyHKuMs, crnocoObl 3anaHus GyHkuuu. B3anMuo oOpatHbie pyHkiuu. Kommnosunus Qynkuuii. 'papuk GyHKuu. DnemeHTapHbIe MpeoOpazoBaHUs
rpaguKoB (PyHKITHIA.

OOGmactp ompeneneHuss U MHOXKeCTBO 3HadeHWH ¢GyHKimu. Hymm dynakmuum. [IpomexyTku 3HakomocTtossHCTBA. UETHBIE W HEUYETHBIC (PYHKIIHH.
Ilepuonnyeckue pyHkuuu. [IpomexyTku MOHOTOHHOCTH QyHKIMHA. MakcuMyMbl 1 MUHUMYMbI GyHKIMU. Hanbombiiee 1 HanMeHblee 3HaueHUsI PyHKIM U Ha
IIPOMEXKYTKE.

JIuHeliHas1, KBagpaTU4Has ¥ JPOOHO-TMHENHHAs QYHKIMH. DJIEeMEHTapHOE UCCIIEI0BAaHUE U IIOCTPOEHUE UX IPa(hUKOB.

CrenenHas (yHKIMS C HATypaJIbHBIM M LI€JIbIM IOKa3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpaduk KOpHs n-0il CTeneHu Kak GpyHKIUH 0OpaTHON
CTEIICHH C HATYPAJIbHBIM I10Ka3aTelIEM.

IToxa3zaTenpHas u norapudmuyeckas GyHKINHU, UX CBOMCTBA U rpaduku. Mcnonb3oBanue rpagukoB GyHKIMHA A pelIeHus: ypaBHEHU.

Tpuronomerpuueckas OKpyKHOCTb, OIIPEIEICHUE TPUTOHOMETPUYECKUX (DYHKIIMH YMCIOBOTO apryMEeHTa.

OyHKIMOHAIbHbIE 3aBUCUMOCTH B peajIbHbIX Ipolieccax U sBeHUsAX. I'paduku peanbHbIX 3aBUCUMOCTEH.

Havaja maTeMaTH4ecKOro anajimsa

[locnenoBarenbHOCTH, CIOCOOBI  3aJaHus  IoOcjienoBaTeldbHOCTEH. Meroag MaremMaTHMyecKod HMHAYKIMH. MOHOTOHHBIE U OTpaHUYEHHBIE
nocienoBaTeabHOCTH. McTopusi BOSHUKHOBEHHSI MAaTEMaTHUECKOTO aHAJIN3a KaK aHaJIn3a 0ECKOHEYHO MalbIX.

Apugmernueckas U reomeTpuyeckas mnporpeccud. beckoHeuHo yObIBaromiasi reomerpuueckass mnporpeccus. CymMma OECKOHEYHO YOBIBAIOLIEH
reOMETPUYECKOM Mnporpeccuu. JINHEWHBIN U 3KCIIOHEHIMANBHBIA pocT. Uucio e. Popmyna CI0KHBIX ITPOLEHTOB. Vcrosib30BaHNE IPOTPECCUU JUIsl PELICHUS
peaJIbHBIX 3aJ1a4 IPUKJIAJHOTO XapaKTepa.

HenpepbiBHbIe QYHKIIMM U UX CBOMCTBa. TOuku paspbiBa. AcUMNTOTHI rpadukoB QyHkumid. CBoiicTBa (YHKIMII HENpepbIBHBIX Ha OTpe3ke. Meron
MHTEPBAJIOB JUIsl pelieHus HepaBeHCTB. [IpruMeneHne cBOMCTB HeNpephIBHBIX (DYHKIUH [T peleHus 3a/ay.



IlepBas u Bropas nmpousBoaHbie QyHKIMH. OnpenaeneHne, TeOMETPHUECKUl 1 (PU3NIECKUN CMBICI TPOU3BOJIHON. YpaBHEHHE KacaTelbHOU K rpaduky
byHKIMH.

[TpounsBoaHbIe Ar1eMeHTapHBIX GyHKIUH. [Ipon3BoaHAs CyMMBI, IPOU3BEACHUS, YACTHOTO U KOMITO3UIIMU (DYHKIIUH.

MHoKecTBa M JIOTHKA

MHoXecTBO, Omepalui HaJl MHOXXECTBaMU M MX cBoiicTBa. Juarpammel Ditnepa—Benna. IIpuMeHneHne TeopeTHKO-MHOXKECTBEHHOIO arirapara s
ONMCAHUS PEATIbHBIX MPOIIECCOB U SIBJICHUM, IPU PELLIEHUU 33434 U3 APYrUX y4eOHBIX MPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTeMaTHUECKOT0 00BbEKTA, CIEACTBHE, JOKA3aTENbCTBO, PABHOCUIbHBIE YPaBHEHUS.

11 KJIACC

Yuciia 1 BBIYUCICHUSA

Hatypanbablie u nenslie yncia. [I[pumeHeHre npu3HakoB JEIMMOCTH LENbIX YKces, HanOoapnii o0muii nenurens (nanee — HOJI) u Haumensiee oOiee
kpaTtHoe (nanee — HOK), ocraTtkoB 1o Moayito, anroputMa EBkiuaa uis perieHus 3ajad B HEeNbIX YUCIIax.

Kommiekcupie uncna. AnreOpandeckass ¥ TPUTOHOMETpUYECKass (OPMBI 3aMMCH KOMIUJIEKCHOTO 4ucia. Apu(MeTHIECKre ONepanui ¢ KOMIUIEKCHBIM A
gyucnamu. M300pakeHne KOMIUIEKCHBIX YHCeNl Ha KoopAuHaTHOM mockoctH. dopmyna Myaspa. Kopau n-oii crernenu u3 koMiuiekcHoro uucia. [Ipumenenue
KOMITJIEKCHBIX YHCeN JUIsl pelieHns (PU3NUeCcKUX U TeOMETPUUECKHX 3aj1au.

YpaBHeHHUsI M HEPABEHCTBA

Cucrema ¥ COBOKYITHOCTb YPABHEHHMM W HEPABEHCTB. PaBHOCUIIBHBIE CHCTEMBI M CUCTEMBI-CIIEACTBYA. PaBHOCHIIBHBIC HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUUECKHUX YPABHEHHUH C TIOMOIIBIO TPUTOHOMETPHUIECKON OKPYKHOCTH. PellieHre TpuroHoMeTpuIecKux HEPaBeHCTB.

OCHOBHBIE METO/IbI pEIIEHHSI TOKA3aTEIbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.

OcHOBHBIE METOBI PEIIECHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIIEHHS CUCTEM U COBOKYITHOCTEH pallMOHAIbHBIX, HPPALMOHAIIBHBIX, IOKA3aTeIbHbIX U JIOTapU(PMUUECKUX YPAaBHECHUH.

YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI € IIapAMETPAMH.

[IpuMeHeHne ypaBHEHHH, CHCTEM M HEPABEHCTB K PELICHUIO MaTEeMAaTWYECKUX 3a/ad M 3aJad U3 pa3IMyHbIX oOJacTell HayKu M pealbHOW KHU3HH,
MHTEPIIpETALM IOTy4CHHBIX PE3YIbTaTOB.

DyHKUUM U ITPapUKU

I'padux xomnosunyu ¢pyHkuuil. 'eomerpuyeckre o0pasbl ypaBHEHUI U HEPABEHCTB HAa KOOPAMHATHOM IJIOCKOCTH.

Tpuronomerpuueckue GyHKIUHN, UX CBOICTBA U rpadUKy.

I'padrueckue MeTo/1bl pelieHus ypaBHEHUH U HepaBeHCTB. | paduueckue MeTo/1bl pelieHus 3a/1a4 ¢ apaMeTpaMHu.

Hcnons3oBanue rpadukoB (GyHKUUN U MCCIEJOBaHUS MPOLECCOB U 3aBUCUMOCTEH, KOTOPbIE€ BO3HUKAIOT MPH PELICHUHU 33aJad U3 APYTHX y4eOHBIX
IIPEAMETOB U PEaIbHOM KU3HU.

Havajna maTeMaTH4ecKOro aHajmsa

[IpuMeHeHre MPOU3BOJHOM K HCCIENIOBaHMIO (YHKIMNH Ha MOHOTOHHOCTb M 3KCTpeMyMbl. HaxokJeHue HanOOJbIIero M HAaUMEHbBLIEro 3HaueHHH
HENpepbIBHON (PYHKIIUN Ha OTPE3KE.



HpI/IMeHeHI/IC HpOPI3BOI[HOI>i AJI1 HAXOXKACHHA HAWITYUHICrO PCUICHHA B IHMPUKIAAHBIX 3adadax, OJid OMNPCACIICHHA CKOPOCTHU M YCKOPCHHA IIpoLecca,
3aJJaHHOTO (POPMYIION UITH TPAPUKOM.

[lepBooOpa3Has, 0OCHOBHOE CBOICTBO mepBooOpa3HbIX. [lepBooOpasHbie anemeHTapHbIX GyHKui. [IpaBuina HaxoxaeHUs epBOOOpa3HBIX.

Wurerpain. ['eomerpuueckuii cMbica HHTETrpaia. Beruncnenue onpenenéuHoro uHTerpaia no gopmysne Hetorona-JlelOnumna.

[TpumeneHre nHTErpaa YISk HAXO0XKACHUS TIOMAIeH TUIOCKUX (PHUTYp U 00BEMOB T€OMETPHYCCKUX TEII.

[Tpumepsl pemenuit mudQepeHInaIbHbIX ypaBHEHHA. MaTreMaTH4ecKoe MOAETHPOBAHNE PEAJbHBIX IMPOLECCOB € MOMOIIBI0 UG depeHITHaTbHBIX
YpaBHEHUU.

INJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUS YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOT' O AHAJIN3A» (YTJIYBJIEHHBIV YPOBEHB)
HA YPOBHE CPEJJHET'O OBIIEI'O OBPA30BAHUASA
JIMUHOCTHBIE PE3YJIbTATHI

1) rpaaaHCcKOro BOCIIMTAHMSA:

c(OpPMUPOBAHHOCTh TPAKJAHCKON MO3UIUU OOydarolerocs Kak aKTUBHOIO M OTBETCTBEHHOTO YJI€HAa POCCHICKOro oOIIecTBa, MpPEJICTaBICHHUE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIEHUH, MPOLEAYyp T'pakJAaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHL U JIPyroe), yMeHue
BSaHMOJIeﬁCTBOBaTB C COOUAJIbBHBIMU MHCTUTYTaMH B COOTBETCTBHUH C UX Q)yHKHI/IS[MI/I 1 Ha3HAYCHUEM,

2) NATPHOTHYECKOI0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCHUUCKON TPAXKIAHCKOW HIASHTUYHOCTH, YBOKCHMSI K TPOIIJIOMY W HACTOSIIEMY POCCHUHCKOM MaTeMaTHUKH, IIEHHOCTHOE
OTHOILIEHHE K JIOCTUKEHUSM POCCHUICKAX MAaTEMaTUKOB M POCCUMCKOM MAaTEMAaTHYECKOW IIKOJbI, HWCIOJb30BAHHE STUX JOCTWKEHUW B JIPYrUX HayKax,
TEXHOJIOTHUSX, chepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHE JyXOBHBIX ILIEHHOCTEH POCCHIICKOrOo HapoAa, CHOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STHYECKOrO IOBEJCHHS, CBSI3aHHOTO C
MPAKTUYECKUM NIPUMEHEHHEM JIOCTHKEHUI HAyKU U IEATEIbHOCTHIO0 YYEHOT0, OCO3HAHKE JIMYHOTO BKJIaJ[a B IOCTPOECHUE YCTOWYUBOTO OyIyIEro;

4) 3cTeTHYeCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYas OJCTETUKY MaTEeMaTHYEeCKUX 3aKOHOMEpPHOCTEH, OOBEKTOB, 3aad, pEIIeHUH, pacCyKIeHUuM,
BOCIIPUMMYHMBOCTb K MATEMAaTHUYECKUM aCIE€KTaM pa3jIMYHbIX BUJIOB UCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

chOpMUPOBAHHOCTh YMEHHUSI IPUMEHITh MaTeMaTUYECKUE 3HAHMS B MHTEpEcax 3J0POBOr0 M 0€30MacHOr0 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3/I0POBBIO (3I0pOBOE€ THUTaHME, COATAHCUPOBAHHBIM PEXHUM 3aHATHH U OTAbIXa, pEryaspHas (u3nueckas aKTHBHOCTB), (hu3nueckoe
COBEPILIEHCTBOBAHUE NIPU 3aHATUSAX CIIOPTUBHO-03JOPOBUTEIILHOMN AESTEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHHUA:

TOTOBHOCTb K TPY/ly, OCO3HAHUE IIEHHOCTH TPYIOJII00US, HUHTEpEC K Pa3nuyHbIM chepam mpodecCHOHaTbHON e TeIbHOCTH, CBSI3aHHBIM C MaTeMaTHKOM
u e€ TPUIIOKEHUSIMH, YMEHUE COBEpINaTh OCO3HAHHBIA BBHIOOp Oymymied mpodeccuu W peamu30BBIBATh COOCTBEHHBIC JKM3HEHHBIE IUIAHBI, TOTOBHOCTH U



CMOCOOHOCTh K MAaTeMaTH4YecKOMy OOpa3oBaHHMIO M CaMOOOpPa3OBAaHMIO HAa MPOTSXKEHUHM BCEH KHU3HU, TOTOBHOCTh K AKTHBHOMY YYacTHUIO B PEUICHUU
IIPaKTUYECKUX 337a4 MaTEMaTUYECKON HalpaBJIEHHOCTH;

7) 3K0JI0rN4eCcKOro BOCIIMTAHUA:

Cc(OPMHUPOBAHHOCTH AKOJOTHUECKON KYJIbTYpPbI, TOHUMAHUE BIMSHHUS COIMAIbHO-OKOHOMHUYECKUX MPOIIECCOB HA COCTOSHUE MPUPOJHON M COLUAIBHOM
Cpelbl, OCO3HAHME TJI00ATBHOIO XapakTepa 3KOJOTMYECKUX IMPOoOJIeM, OpUEHTalMs Ha IPUMEHEHNE MaTeMaTUUeCKUX 3HAHUM JUIs pelieHus 3a1a4 B 00J1acTu
OKpY’Karolllel Cpe/ibl, JIaHUPOBAHUE ITOCTYIKOB U OLIEHKH UX BO3MOXHBIX MOCJIEICTBUMN AJISl OKPYKAIOILEN CPEIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(OpPMUPOBAHHOCT MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKH M OOIIECTBEHHOM MpakTUKW, MOHUMaHHE
MaTeMaTHYeCKOH HayKd Kak C@epbl YEIOBEYECKOH AESITeNbHOCTH, 3TAloB €€ pa3BUTHUS M 3HAUYMMOCTU JJISl PA3BUTHUS LUBWIM3ALMM, OBJAJCHUE SI3IKOM
MaTeMaTHUKU M MAaTeMaTH4eCKOW KyJIbTYypOil Kak CpeACTBOM IO3HAHUS MHUpA, TOTOBHOCTh OCYIIECTBJIATH MPOEKTHYIO U HCCIENOBATENIbCKYIO AEATEIbHOCTh
WHJIMBUIYyAJILHO U B TPYIIIIE.

METAIIPEMETHBIE PE3YJIbTATBI
IMo3naBaTebHbIE YHHBeEpPCAJbHbIE YueOHbIe el CTBUS

ba3oBbIe Joruyeckue aAeMcTBHA:

BBIBJSITh M XapaKTEPU30BaTh CYIIECTBCHHBIC MPU3HAKM MATEMaTHYECKUX OOBEKTOB, MOHATHNA, OTHOIICHUH MEXIYy MOHATHSAMHU, (OPMYIHPOBATH
OTpeieJICHUs TOHATHH, YCTaHABIIMBATh CYIIIECTBCHHBIN MMPU3HAK KJIaCCU(UKAIINN, OCHOBAHHMS /711 000OIICHHS ¥ CPaBHEHUS, KPUTEPHUH MMPOBOANMOTO aHAJIN3a;

BOCIIPUHUMATD, (DOPMYITUPOBATH U IPEOOPA3OBBIBATH CYXKJICHUS: YTBEPAUTEIbHBIC U OTPUIIATEIIbHBIC, €IMHUYHBIC, YACTHBIC W OOIIHE, YCIOBHBIC,

BBISBJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M TPOTUBOPEYHS B (haKTax, JaHHBIX, HAOIIOACHHUAX U YTBEPKICHUSX, MPEIaraTh KPUTEPUn
JUTSI BBISIBJICHUSI 3aKOHOMEPHOCTEH U TIPOTUBOPEYUHIA;

JIeNIaTh BBIBOJIBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, ISTYKTUBHBIX U HHIYKTHBHBIX YMO3aKITIOYCHUH, YMO3AKITFOUCHHH TI0 aHAJIOTHH,

MIPOBOJIUTh CAMOCTOSITEIBLHO JIOKA3aTEIhCTBA MAaTEMAaTHUYECKUX YTBEPXKJIEHUU (NPSAMBbIE M OT MPOTUBHOTO), BBICTPAWBATh apTyMEHTAIIMIO, TTPHUBOIUTH
MIPUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BBIBO/IBI;

BBIOMpaTh crnoco0® pemieHuss y4eOHOM 3aaauM (CpaBHUBAaTh HECKOJIBKO BAapHUAaHTOB pelIeHHs, BbIOMpaTh HauOojee MOAXOAAIIUNH C y4&TOM
CaMOCTOSITEJIPHO BBIJICIICHHBIX KPUTEPHER).

Ba3oBble ncciaenoBarelbCKHe AeiCTBUSA:

WCIOJIb30BAaTh BOIPOCHI KaK HCCIEAOBATEIbCKUI WHCTPYMEHT TMO3HAHUSA, (POPMYIHPOBATH BOMPOCHI, (UKCHUPYIOUIHNE MPOTUBOpEUYHE, MpodiIemy,
yCcTaHaBIUBATh UCKOMOE U JJaHHO€, (OpPMHUPOBATh TUTIOTE3Y, APIYMEHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

MPOBOJUTH CAMOCTOATEIBHO CIUIAHUPOBAHHBIN JKCIIEPUMEHT, MUCCIEIOBAHUE MO YCTAHOBIEHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro oObeKTa, SBICHMS,
Mpolecca, BBISBICHUIO 3aBUCUMOCTEH MEXIY O0BEKTaMH, SBICHUSMU, POIIECCAMU;

CaMOCTOSITENILHO (POPMYITHPOBATH OOOOIIEHHUS U BBIBOABI MO pe3ylbTaTaM MPOBEAEHHOTO HAOIIOACHUS, WCCIENOBAHHS, OIEHUBATH JOCTOBEPHOCTH
MOJIyYE€HHBIX Pe3y/IbTaTOB, BEIBOJIOB M 0000IIIECHUII;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCA, & TAKIKE BBIIBUTATh MIPEAINOJIOKEHUS O €r0 Pa3BUTUH B HOBBIX YCIOBUSIX.



Padora ¢ undopmanueii:

BBISIBIIAATH Ie(DUIIUTHI HH(DOPMAIIUY, JTAHHBIX, HEOOXOUMBIX JUISI OTBETA HA BOIIPOC | TS PEIICHUS 33]1a4u;

BBIOMpATh WH(OPMAIIMIO W3 UCTOYHUKOB PA3IMYHBIX TUIIOB, AHATTU3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH HHPOPMAITUIO PA3TUYHBIX BHIOB
1 OpM TIpeICTaBICHHS,

CTPYKTYPUPOBATh HH(OPMAIINIO, TIPEIICTABISITh €€ B PA3IMYHBIX (JOpMax, WILTIOCTPHPOBATH IPaPUICCKU;

OIICHUBATH HAJEKHOCTh HH(POPMAIIHH IO CAMOCTOSATEIBHO CHOPMYIMPOBAHHBIM KPUTECPHUSIM.

KoMMyHHnKaTHUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe J1eiicCTBUS

O0wmenne:

BOCTIPUHUMATH U POPMYIUPOBATH CYXKJIEHUS B COOTBETCTBUH C YCIOBUSIMHU U LIETSIMU OOIIIEHHUSI, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PEHHUS B
YCTHBIX U TMCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 10 X0y PEIICHUs 3a]]a4, KOMMEHTHPOBATh MOJYyYEHHBIN Pe3ybTaT;

B X0JIe OOCYXKJIEHHUs 3a7aBaTh BOIMPOCHI MO CYIIECTBY 00CYXJIaeMOM TeMbl, TPOOJIEMBI, perIaeMoi 3aaun, BhICKa3bIBaTh WUJIEH, HAIIEJICHHBIE HA ITOUCK
pEeIIeHusI, COTIOCTABIATh CBOU CYXICHHUS C CYXICHUSAMH IPYrUX YJYaCTHUKOB JTMajora, OOHaApy>KHMBAaTh Pa3IMune U CXOJACTBO TMO3HIINKI, B KOPPEKTHOH (dopme
(hopMyTMpOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHUS;

MIPEACTABIISITh PE3YJbTATHI PEIICHUS 3a/1a4H, SIKCIIEPUMEHTA, UCCIICIOBAHUS, IPOEKTA, CAMOCTOSTEIFHO BHIOMPATh (hOpMAT BRICTYIUICHHS C YIETOM 3a/1a4
MIPE3CHTAINHI U OCOOCHHOCTEN ayIuTOPHH.

PeryasiTuBHbIe YHHBepPCaJbHbIe YUeOHbIE 1elCTBUS

Camoopranuszanms:

COCTaBJIATh IUIAH, AJITOPUTM pELIEHUs 3ajJaud, BbIOMpaTh crnoco0 pemeHusi ¢ y4€TOM HMEIOUIMXCS PEecypcoB M COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEeHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHHH ¢ y4ETOM HOBOM HH(OpMAaLIUK.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

BIIQJIETh HaBBIKAMM MO3HABATEIBbHON peduieKcuM KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUN M MBICIUTEIBHBIX IMPOLIECCOB, UX PE3Yy/IbTAaTOB, BIAJICTh
crocob6amMu caMoNpoOBEPKH, CAMOKOHTPOJIS IIpoLiecca U pe3yabTaTa pelIeHUs MaTeMaTHYeCKO! 3a1auu;

MpeBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPHU PEIICHUU 33[a4l, BHOCUTh KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEJIBCTB,
JAHHBIX, HAWJCHHBIX OIIHNOOK, BHISBICHHBIX TPYJHOCTEIH;

OIICHUBATh COOTBETCTBUE Pe3yibTaTa LEIN U YCIOBUSAM, OOBSCHATh MPUYUHBI JOCTHXKEHUS UIIH HEJOCTHXKEHHUS PE3y/lbTaTOB AESITENbHOCTH, HAXOAUTh
OlIMOKY, JaBaTh OLEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1€ATEJIbLHOCTD:

MOHUMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHAMBHAYaJTbHON pabOThl MpH pelIeHHH y4eOHBIX 3ajad, MPUHUMATh LeJdb COBMECTHON
NeSITeNFHOCTH, MIAHHUPOBATh OPTaHU3AIMIO COBMECTHOM paboThI, pachpenensTh BHUIBI padOT, AOrOBApUBATHCS, OOCYXKAaTh MPOILECC U Pe3yabTaT paboTHI,
0000111aTh MHEHHUS HECKOJIBKUX JIFOIEH;

y4acTBOBaTh B TPYNMNOBBIX (opmax paboThl (0OCyXJeHHs, 0OOMEH MHEHHUH, «MO3TOBBIE IITYPMBD» M HWHBIC), BBHIMOIHITH CBOK YacTh pPabOTHI H
KOOPJIUHUPOBATH CBOM JIEHCTBUS C APYrUMH YICHAMU KOMAaH]IbI, OLIEHUBATh KA4eCTBO CBOETO BKJIaJa B OOLIUI MPOIYKT MO KPUTEPUIM, cHOpMYIHUPOBAHHBIM
YY4aCTHHKaMHU B3aUMOJCHCTBUSL.



NPEIMETHBIE PE3YJIbTATHI
K koHuy o6yuyenus B 10 kaacce oOy4aOUIMICA HOJIYYUT CIESAVIOUIME MIPEAMETHbBIE PE3YAbTATEL N0 OTACIbHLIM TeMaM paboueil nporpaMmbl y4eOHOTo
Kypca «Aarebpa 1 Hayajla MaTEMATUYECKOTO aHAJIA3ay:

Yucsia v BBIYUCITEHUS:

CBO6OIIHO OneprupOBaTh NOHATUAMU: PATUOHAIBHOC YHUCIIO, 6GCKOH6‘-IHa$[ nepuoanvccKas IIp06I), MMPOLCHTLI, UPpATUOHAIBHOC YHKCJIIO, MHOKCCTBaA
palMOHAIBHBIX U IEUCTBUTEIIBHBIX YUCEN, MOAYJb JICUCTBUTEIBHOTO YUCIIA;

MPUMEHSTH IPOOH U MPOLIEHTHI [yl PEIIEHUS IPUKIAAHBIX 3a/1a4 U3 Pa3IMYHbIX OTpAcieil 3HAaHUM U peaTbHON KU3HU;

MPUMEHSTH NPUOIMKEHHBIE BBIYMCIICHUS, IPAaBUJIa OKPYIJICHUS, IPUKUIKY U OLIEHKY pe3y/bTaTa BEIYUCICHUII;

CBOOOJHO ONEPUPOBATh MOHSATUEM: CTENEHb C LIENbIM MOKa3aTesIeM, HCIOIb30BaTh MOAXOIANIYI0 (OPMY 3alUCH JEHCTBUTENBHBIX YUCEN JUISl pelll eHus
MPAKTUYCCKUX 3aaa4 U MMPEACTABJIICHUA TaHHBIX;

CBOOO/IHO OTIEpUPOBATH OHATHEM: apU(METUUECKUN KOPEHb HATypaIbHOMN CTEIICHU;

CBO6OHHO ONEpHUPOBATH NOHATUEM: CTCIICHD C PAllMOHAJIbHBIM IMOKA3aTCJIEM

CBOOOJHO ONEPUPOBATH MOHATUAMU: JIOTapu(dM dKcia, TECITUUHbIE U HaTypallbHbIE JIOTapu(pMBlI;

CBO6OHHO OneprupoOBaATh NOHATHAMHA: CUHYC, KOCUHYC, TAHI'CHC, KOTAHI'CHC YU CJIOBOTO apTryMCHTA,

OTIEPUPOBATH MOHATUAMH: APKCHHYC, APKKOCUHYC ¥ apKTAHTEHC YHCIIOBOTO apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJHO ONEpUPOBATH MOHATHSIMHU: TOXKIECTBO, ypaBHEHHE, HEPABEHCTBO, PAaBHOCHIIbHbIE YpPAaBHEHUS U YpPaBHEHUSA-CJIEICTBUSA, PaBHOCUJIbLHBIC
HEPaBEHCTBA;

MPUMEHATh PA3JIMYHbIE METOJbl PEHICHHs] PalUMOHAIBHBIX U APOOHO-pAllMOHANBHBIX YPAaBHEHWM, NMPUMEHSATh METOJ HHTEPBAJIOB MJIsi pEIleHUs
HEPaBEHCTB;

CBOOOJHO ONEpPUPOBATH MOHSATUSIMU: MHOTOWIEH OT OJHOM MEpEeMEHHOM, MHOTOWIEH C IeNbIMU Ko3(duireHnTaMu, KOpHU MHOTOYJIEHA, MPUMEHSTh
JiefieHue MHOTOYJIeHa Ha MHOTOUJIEH C OCTaTKOM, TeopeMmy be3y u teopemy Buera mis pemienus 3anay;

CBOOOJHO ONEPUPOBATh MOHATUSMU: CHCTEMa JMHEMHBIX YpPaBHEHHM, MaTpulla, ONpEAENUTeNb MATPUIBl 2 X 2 M €ro IeOMETPUYECKUN CMBICI,
UCIO0JIb30BAaTh CBOMCTBA OIpenenuTens 2 X 2 Juisi BBIUUCICHUS €r0 3HAYeHUs, NPUMEHSATh OMPEACTUTENN JUIS PElICHUs] CUCTEMbl JIMHEHHBIX ypaBHEHHIA,
MOJENUPOBATH PEAIbHBIE CUTYAIUH C MOMOIIBI0 CUCTEMbI JJMHEWHBIX YPaBHEHH, UCCIEA0BATh MOCTPOSCHHBIE MOJEIN C MOMOIIBI0 MATPHI] U OTIPEeIIUTENECH,
HMHTEPIPETUPOBATH MOJTYUYCHHBIN pe3ylbTaT;

MCII0JIb30BaTh CBOMCTBA JIEHCTBUI C KOPHAMHU JIJIs TPeoOpa30BaHusl BHIPAKEHUM;

BBITIOJTHATH TIPe0Opa30BaHMs YHUCIOBBIX BRIPAKEHHH, COIePIKAIUX CTENCHH C PallMOHAIBHBIM MOKa3aTeleM;

WCII0JIb30BaTh CBOMCTBA JIOTapr(pMOB JJIs MpeoOpa3oBaHus JOTapUPMUIECKUX BBIPAKECHHUIA;

CBOOOZHO ONEPUPOBATH TMOHATUSAMU: HPpPALMOHATBHBIC, IMOKa3aTeJIbHbIE U JOTApU(PMHUUYECKHE YPaBHEHMs, HAXOAUTh HX PEIICHUS C TOMOIIKIO
PaBHOCUJIBHBIX MIEPEX0I0B WIIM OCYILECTBIISAS POBEPKY KOPHEI;

MIPUMEHSITh OCHOBHBIE TPUTOHOMETpUYECKHe POPMYIIBI I TPeoOpa30BaHUs TPUTOHOMETPUUECKUX BBIPAKECHU;



cBOOOJTHO OIEpUPOBaTH IOHATUEM: TPUTOHOMETPUYECKOE YpaBHEHHE, INPHUMEHATH HEOOXOAWMBbIE (GOPMYIBI IS PEIIeHUS OCHOBHBIX THIIOB
TPUTOHOMETPHUYECKUX YPABHEHUH;

MOJICIUPOBATh pPEAIbHBIC CUTYallUd Ha S3bIKE aireOphl, COCTABIATh BBIPAKEHUS, YpaBHEHHS, HEPAaBEHCTBA IO YCIOBHIO 33/1a4H, HCCIEI0BATh
MOCTPOEHHBIE MOJIENH C MCIIOJIb30BAaHUEM amIapara aireOpsl.

DyHKIUUHN U TPaQUKH:

cBOOOJTHO OTIEpUPOBATH MOHITUSAMU: (YHKIUS, CIIOCOOBI 3aqaHus (PyHKINH, B3aMMHO OOpaTHbIe (PYHKIHMH, KOMIO3ULUS (YHKIUH, rpaduk QyHKIIUH,
BBITIOJIHATH dJIEMEHTapHbIe TpeoOpa3oBaHus rpaukoB QyHKITH;

cBOOOJTHO OTIEPHPOBATH MOHATHIMHU: O0JIACTH ONPEACICHUS U MHOYKECTBO 3HAYCHUH (QYHKINH, HYTH (DYHKIIHMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

cBOOOJTHO OTIEPHPOBATH MOHATHIMH: YETHBIE W HEUETHBIE (DYHKIMH, TIEpUOINIECKUe (YHKIMH, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIH, MAaKCUMYMBI U
MHUHUMYMBI (DYHKIIUH, HAMOOJIbIlIee U HAUMEHbIIIee 3HAaUeHUE (PYHKIIMH Ha TIPOMEKYTKE;

cBOOOJTHO OTIEPHPOBATH MOHATHSAMH: CTETICHHAs (YHKIMS C HATypaJbHBIM W IENBIM TOKa3areieM, TpadyK CTENeHHOW (YHKIHMH C HATYpaIbHBIM H
IEJTBIM TTOKa3aTesieM, TpaduK KOPHS N-0i CTeNeH: Kak (QyHKIMKA 0OpaTHOM CTETIEHU C HATYPaIbHBIM MTOKa3aTeleM;

OTIEPHPOBATH TOHATUSMH: JIMHEHHAs, KBaJpaTW4Has W JPOOHO-JIMHEWHas (PYHKIMH, BBITIONHSTH JJIEMEHTAPHOE HCCIEJOBAaHUE M TIOCTPOCHUE HUX
rpaduKoB;

cBOOOJTHO OTEPUPOBAThH MOHATHSAMU: MTOKa3aTeIbHAS U JIOTapruMudecKkas (yHKINU, UX CBOWCTBA M TPa(UKH, MCIIOIH30BaTh WX TPAPUKH IS P eIICHHS
YpaBHEHUM;

cBOOOJIHO ONEPUPOBATH MOHATHIMHU: TPUTOHOMETPUUECKAs! OKPYKHOCTh, OIPEAEICHUE TPUTOHOMETPUUECKUX (DYHKIMHA YHCIIOBOTO apryMeHTa;

UCIOJb30BaTh rpauku GYHKIUN U1 MCCIEeI0BaHUs IPOLIECCOB U 3aBUCUMOCTEH NpPU peIIeHUH 3a7ad U3 JPYrux y4eOHbIX MPEIMETOB M peaslbHON
’KHU3HU, BEIpAKaTh (OpPMyJIaMH 3aBUCUMOCTU MEKAY BEJIMUNHAMM;

Hayana MaTeMaTH4ecKOro aHaIn3a:

CBOOOJIHO OIEpUpOBaTh HOHATHAMM: apUPMeTHdecKas M TeoMeTpUyecKas mporpeccusi, OECKOHEYHO YObIBarollasi IeoMeTpuYecKas IMpOrpeccus,
JMHEWHBIA U SKCIIOHEHIUAIIBHBIN POCT, (OPMYJIa CIIOKHBIX IPOLIEHTOB, UMETh MPE/ICTABIEHUE O KOHCTAHTE;

HCIOJIb30BATh IPOrPECCUH JUIs PELICHUs PeaIbHbIX 3a/1a4 IPUKIIATHOTO XapaKTepa;

CBOOOJIHO ~ ONEpPHPOBATH MOHATHSMM: MOCJIEJOBATENBHOCTh, CIIOCOOBI  33JaHUS  IOCJIEAOBATENBHOCTEH, MOHOTOHHBIE M  OrPAHUYECHHBIC
MIOCJIEI0BATEIbHOCTH, IOHUMATh OCHOBBI 3aPO’KICHUS MaTEMaTUUYECKOTO aHAJIN3a KaK aHalln3a OECKOHEUHO MaJIbIX;

cBOOOJIHO ONEPUPOBATH MOHATUAMMU: HENPEpbIBHbIE (PYHKIMH, TOUKU pa3pbiBa rpaduka GyHKIHUH, aCUMIITOTHI I'paduka QyHKIMH;

cBOOOJTHO ONEPHPOBATH MOHATHEM: (DYHKIUS, HEIIPEPBIBHAS HA OTPE3KE, IPUMEHATh CBOMCTBA HENPEPhIBHBIX (DYHKLUH A7 pelieHus 3a1ad;

cBOOO/THO ONEPHPOBATH MOHATHAMU: TIepBasi U BTopasi MPOU3BOIHbIE PYHKIIMH, KacaTelabHas K rpaduKky GyHKINH;

BBIUUCIIATH IPOU3BOJHBIE CYMMBI, TPOU3BEICHNS, YACTHOTO U KOMIIO3UIIUH IBYX (DYHKIIMI, 3HaTh MPOU3BOIHBIE SJIEMEHTAPHBIX (DYHKIINMT;

UCIOJb30BaTh T€OMETPUUYECKUIA U (PU3UUECKUI CMBICT MPOU3BOJHOM /ISl pellieHHs 3a1au.

MHoKecTBA M JIOTHKA:

cBOOOJTHO OTIEPHPOBATH MOHATHAMU: MHOXKECTBO, OTIEpAIIMU HaJl MHOKECTBAMH;



UCIOJb30BAaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar s ONMHCAaHUS PEaTbHBIX HPOIECCOB U SBICHUM, NMPH pEHICHWH 3ahad M3 APYruxX y4eOHBIX
IIPEAMETOB;

cBOOOJTHO ONEpUPOBATh MOHATHUAMU: OINpEACICHUE, TEOpeMa, YypaBHEHHUE-CIECICTBUE, CBONMCTBO MAaTEMaTH4YECKOTO OOBEKTa, JO0Ka3aTelbCTBO,
PAaBHOCHJIBHBIE YPABHEHUS U HEPABEHCTBA.

K koHiy o6yuenus B 11 kjaacce oOyJaronmuiics MoayduT CIEAYIONNE TPEIMETHbIE PE3YNbTAThI 110 OTACIBHBIM TeMaM paboyeil mporpaMMbl yueOHOro

Kypca «AaredOpa M Hayajia MATEMATHYECKOTO aHAIN3a:

Yucaa u BbIYUCIEHUS:

CBOOOJIHO OTIEPHPOBATH MOHATUSIMH: HATypaJIbHOE M IE€JI0€ YMCIIO, MHOXKECTBA HATYPAJIbHBIX W IEIBIX YUCEN, MUCIOJb30BaTh MPU3HAKH JCTUMOCTH
nensix yuces, HOJl u HOK HaTypanbHbIX uncen Aisl penieHus 3a1a4, IpUMeHITh anroputM EBkiua;

CBOOOJIHO OTIEPUPOBATH MOHITHUEM OCTATKa MO0 MOAYITIO, 3alMChIBAaTh HATYpPAJIbHBIC YUCIIA B PA3JIMYHBIX MTO3UIIMOHHBIX CUCTEMaX CUUCIICHHUS;

CBOOOJIHO OTEPUPOBATH MOHATUSIMH: KOMIUIEKCHOE YHCJIO U MHOXKECTBO KOMIIJIEKCHBIX YHCEJ, TIPEICTABIATh KOMIUIEKCHBIC YHCIIa B are0Opandecko u
TPUTOHOMETPUIECKOHN (OpME, BBHITTOTHATH apUPMETHIECKUE OTIEPAIIMHA C HUMH B U300pakaTh HA KOOPAMHATHOM TIOCKOCTH.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJIHO OTIEpUPOBaTh MOHSATUSIMHU: HpPpAlMOHAIBbHBIC, TOKA3aTebHBIE W JOTapu(PMHUUECKHE HEPABEHCTBA, HAXOJUTh WX PEIIEHUS C TIOMOIIBIO
PaBHOCHJIBHBIX MIEPEXOJIOB;

OCYIIECTBJISITH OTOOP KOPHEH MpH PEIICHUH TPUTOHOMETPUIECKOTO YPABHECHHS;

CBOOOJIHO ONEPHUPOBATH TOHATHEM TPHUTOHOMETPUUYECKOE HEPABEHCTBO, MPHUMEHATH HEOOXOMUMBbIC (OPMYNIBI Il PENICHUS OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJIHO OTEPUPOBATh MOHATHUSIMH: CHCTEMa M COBOKYIMHOCTh YPaBHEHHH W HEPABEHCTB, PABHOCHUJIBLHBIE CHCTEMBl M CHCTEMBI-CIICJICTBUS, HAXOIUTh
pEeIIeHUsT CUCTEMbI M COBOKYITHOCTEH palliOHAIbHBIX, UPPAIHOHAIBHBIX, IIOKA3aTEIbHBIX U JIOTapU(PMUICCKUX YPABHCHHH M HEPABCHCTB;

pemaTh panuoHaJIbHBIC, MPpAllMOHATIbHBIC, TOKa3aTeIbHbIE, JIOTapu()MHUUECKHE W TPUTOHOMETPUYECKHE YpPaBHEHHMsS M HEPABEHCTBA, COJEpIKAIIHE
MOJIyJIM U TTApaMETPHI;

MIPUMEHATH rpadUIECKUe METOIbI JUIsl PEIICHUS YpaBHEHUW U HEPABEHCTB, a TAK)Ke 33]1a4 C MapaMeTpaMu;

MOJENUPOBATh pEAlbHbIE CUTyallUd Ha SI3bIKE anreOpbl, COCTABIIATH BBIPAKEHUS, YpPaBHEHHs, HEPAaBEHCTBA U WX CHCTEMbI IO YCIOBHIO 3a/ayH,
UCCIIeIOBATh MOCTPOSHHBIE MOJICH C UCTIOJIB30BAHUEM amrapaTa aireopsl, MHTEPIPETUPOBATH MMOTYUCHHBIN pe3ylbTar.

DOYyHKUUH U TPaUKU:

CTPOUTH rpaQUKu KOMIO3UIHNH (DYHKIIUI C TOMOIIBIO SJIEMEHTAPHOTO UCCIIETOBAHUS U CBOMCTB KOMITIO3HUIIMH JBYX (DYHKIIHIA,

CTPOUTH T€OMETPUUECKHE 00pa3bl YpaBHEHHUI U HEPABEHCTB Ha KOOPAMHATHOM MIOCKOCTH;

CBOOOJHO OTIEpUPOBATH MOHATUAMU: TPaUKH TPUTOHOMETPHUECKUX (PYHKIIUM;

MPUMEHTHh PYHKIUU AJI1 MOJACTHUPOBAHUS U UCCIEIOBAHUS PEaTbHBIX MPOIIECCOB.

Hauana MmaTeMaTH4eCKOro aHaJamn3a:

WCIO0JIb30BaTh MTPOU3BOIHYIO IS UCCIEeI0BaHUS (YHKIIMM HA MOHOTOHHOCTh M 9KCTPEMYMBI,

HaXOJUTh HAMOOJbIIIEe U HAUMEHbIIIee 3HaYeHHS (DYHKIIUU HEMPEPHIBHON Ha OTPE3KE;



HCIIOJIb30BATL MPOU3BOAHYIO JIA HAXOXKACHHA HAWITYYIICTO PCHICHUSA B IPUKIIAJHBIX, B TOM YHUCIIC COLHHAJIBHO-3KOHOMHYCCKHUX, 3ajadax, IJId
OIIpEJETICHUs] CKOPOCTH U YCKOPEHUS Mpolecca, 3aaHHOr0 (GOopMyInoil uiau rpadukom;

cBOOOJTHO OIEPUPOBATH MOHATUSAMH: MEPBOOOpa3Has, ONPEACAEHHBIN WMHTErpai, HaXOAUTh NEPBOOOpa3HbIC 3JIEMEHTAPHBIX (DYHKIHUH M BBIUUCIATH
uHTerpai no Gopmyne Herorona-JleitOnua;

HAXOJUTh TUIOUIA/IU TUIOCKUX (PUTYp U 00BEMBI TENI C TIOMOIIBIO HHTETPAIa;

HMCTh NPCACTABICHUC O MATEMATUUCCKOM MOACIIUPOBAHNHN HA TPUMEPE COCTABIICHUS zm(b(bepeHuHaanHx ypaBHeHHﬁ;

pelIaTh NIPUKIAAHBIE 33/1a4, B TOM YHCIIE COLMAIbHO-3KOHOMHYECKOTO U (PU3UYECKOTO XapaKTepa, CPEeACTBAMU MaTeMaTH4eCKOro aHaIn3a.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N HaumeHoBaHue pa3/iesioB M TeM NPOrPaMMbI KosmyecTBo JJCKTPOHHbIC (WHPPOBLIC)
n/n o0pa3oBaTe/ibHbIE pecypchl
4acoB
1 MHO3K€eCTBO AENCTBUTENBHBIX Uncesl. MHOrowieHsl. PalnoHanbHbIe ypaBHEHUS U 24
HepaBeHCcTBa. CHUCTEMBbI IMHEHHBIX YpaBHEHHH
2 Oyukiuu u rpaduku. CreneHHas GYHKIUA C ETbIM ToKa3aTeIeM 12
3 ApubmMeTnuecknii KOpeHb N-oi cteneHu. MppannoHaibHbIe ypaBHEHUS 15
4 [TokazarenpHas pyakus. [lokazarenbHbIe ypaBHEHUS 10
5 Jlorapudmuueckas dbynakius. Jlorapudmudeckne ypaBHEHUS 18
6 TpuronomeTprdecKkre BEIPAKCHUS U YPaBHEHUS 22
7 [TocnenoBaTeIbHOCTH U IPOTPECCUH 10
8 HenpepsiBabie pynkmmu. [IponsBoanas 20
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIMS 3HAHUN 5
OBHIEE KOJIMYECTBO YACOB 110 TIPOT'PAMME 136
TEMATHYECKOE IINIAHUPOBAHHUE
11 KJIACC
N HaumeHnoBaHue pa3/iesioB U TeM NPOrPaMMbl KosmyectBo JJICKTPOHHEIE (It PPOBLIC)
n/n o0pa3oBaTe/bHbIC PeCypChl
4acoB
1 HccnenoBanue GpyHKIMN C TOMOIIBIO MPOU3BOAHOM 22
2 IlepBooOpa3Has U MHTETpas 12
3 I'paduku TpuroHomerpuueckux GyHkuuid. TpuronomeTpuyeckre HepaBeHCcTBa 14




4 WpparnmonaibHbIe, MOKa3aTeIbHBIE U JJOTapU(PMIUIECKIE HEPABCHCTBA 24
5 KoMIuIeKCcHbIE unca 10
6 HarypanbHblie u niensie yncia 10
7 Cucremsl PALHOHALHBIX, HPPALHMOHATLHBIX OKA3ATENbHBIX H JOTapU(PMHUSCKIX 12
ypaBHCHHIA

8 3amauu ¢ mapaMeTpaMu 16
9 [ToBTOpenue, 0600IIeHNE, CUCTEMATU3AIIIS 3HAHUN 16

OBHIEE KOJIMYECTBO YACOB 110 ITIPOT'PAMME 136

Kypc «I'eomerpus»

['eomeTpust siBnsieTcss OTHUM K3 0A30BBIX KYpCOB HA YPOBHE CpeIHEro olmiero oo0pa3oBanusi, Tak Kak 00eCreuynBaeT BO3MOKHOCTh U3y4€HUS TUCIUILINH
€CTECTBEHHO-HAyYHOW HAIMpPaBICHHOCTH M TPEAMETOB TyMaHUTApHOTO IWKia. [lOCKOJIBKY JoTHYecKoe MBIIUIeHHe, (QopMupyeMoe TpH H3y4YEeHU U
OOYyJarOIIMMHUCS TIOHSATHHHBIX OCHOB TEOMETPUH, TPHU JI0KA3aTEIHCTBE TEOPEM M TOCTPOCHWUW IETIOYKH JIOTHUYECKUX YTBEPXKICHUN TMpPU PEIICHUN
T€OMETPUUYECKHX 3a7a4, YMEHHUE BBIABUTATh U OMPOBEPraTh TMIOTE3bI HEMOCPEACTBEHHO MCTIOIB3YIOTCS TIPH PEIICHUH 33/1a4 €CTeCTBEHHO-HAYYHOTO IMKJIA, B
YaCTHOCTH (PM3UUYECKHX 3a]1a4.

Ilens ocBOoeHUsT TTporpamMmbl yueOHOTO Kypca «['eomeTpus» Ha yriayOoaéHHOM ypOBHE — pPa3BHTHE MHIWBHUAYAIBHBIX CIIOCOOHOCTEH OOydYarOMMXCs MPU
W3yYEeHUH TEOMETPHH, KaK COCTAaBISIOMICH TpeaMeTHOW oOmactm «Maremarnka u wWHGOpPMaATHKa» depe3 00ecleueHne BO3MOXKHOCTH TPHOOPETEHUS H
WCIIOJIb30BaHUs 00Jiee TITyOOKHX T€OMETPUYECKUX 3HAHWW W JEHCTBUMN, CHENU(DPUYHBIX T€OMETPHUH, U HEOOXOAMMBIX I YCHENIHOTO MpodhecCHOHAIHHOTO
00paszoBaHus, CBI3aHHOTO C UCIIOJIH30BAHUEM MATEMATHKH.

[IpuopureTHRIMU 3a/1a4aMU Kypca T€OMETPUHU Ha YIITYyOJIEHHOM YPOBHE, PACHITUPSIONIMMHU U YCUIIMBAIOIIMMHU Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

pacIImpeHre MpeACTaBICHUS O TeOMETPHHM KaK YacTH MHUPOBOW KyJbTYpbl M (DOPMHUpOBaAHUE OCO3HAHUS B3aMMOCBS3H T'€OMETPHUU C OKPYXKAIOIIUM
MHPOM;

(dhopMupoBaHHE MPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUTYpax KaK O BAKHEHIIMX MaTEMaTHYECKUX MOJENSAX, IMO3BOJISIONIMX OIMMCHIBATH M H3y4yaTh
pa3HbIe SIBICHUS OKPYXKAOIIEr0 MUpa, 3HAHKHE MOHITUIHOTO amnmnapara 1o pasaeny «CtepeoMeTpus» yueOHOTO Kypca reOMETpUU;

(dbopMHUpOBaHHE YMEHHUsS BJIaJIeTh OCHOBHBIMU MOHATHUSMU O MPOCTPAHCTBEHHBIX (UTYpaxX M WX OCHOBHBIMU CBOWMCTBaMH, 3HaHHE TeopeMm, (GopMyl U
YMEHHE UX MPUMEHSTh, YMEHHS I0Ka3bIBATh TEOPEMBI U HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PEIICHHUS 33/1a4;

(dbopMHpOBaHHE YMEHHSI paclio3HABATh HA YEPTEKaxX, MOAENAX U B peaJbHOM MHUPE MHOTOTPAHHUKH U Tella BpallleHUs, KOHCTPYHPOBATh T€OMETPUUYECKUE
MO/JIENH;

(dbopMHUpOBaHKHE TTOHUMAHUS BO3MOKHOCTH aKCHMOMAaTHUECKOTO MOCTPOEHHsSI MaTeMaTHUeCKUX Teopuil, (opMUpOBaHNE MMOHUMAHUS POJIM aKCHOMATHUKH
MIpU IPOBEICHUH PACCYKICHUM;

(dbopMHpoBaHHE YMEHH BIaIeTh METOIaMHU JI0Ka3aTeIbCTB U AITOPUTMOB PEIICHUS, YMEHUSI UX MIPUMEHSATh, TPOBOAUTH JI0KA3aTeIbHbIC PACCYKICHUS B
XOJIe pEIIeHUs CTEPEOMETPUYECKHX 3a7ad M 3a/1a4 C MPAKTUYECKUM COJepKaHueM, (OpPMUPOBAHUE MPEICTABICHUS O HEOOXOAMMOCTH JOKA3aTENbCTB MpU
000CHOBaHMN MAaTEMATHUUYECKUX YTBEPKICHHUN U POJIM aKCUOMATHUKH B TIPOBEJICHUU JICYKTUBHBIX PaCCYKICHUN;



pa3BUTHE M COBEPILICHCTBOBAHNWE MHTEIUICKTYyalIbHBIX M TBOPUECKHX CIOCOOHOCTEH 00yJaromuxcs, MO3HABaTEIbHON aKTMBHOCTH, HUCCIIEAOBATENhCKHX
YMEHMM, KPUTUYHOCTH MBILUIEHUS, HHTEpPECA K U3YUEHUIO T€OMETPHH;

¢dopmupoBanue (HyHKIMOHAIHHON I'PAMOTHOCTH, PEIEBAHTHON T'€OMETPHUU: YMEHHsI paclio3HABaTh MPOSBICHUS T€OMETPHUECKUX MOHATHH, 0OBEKTOB U
3aKOHOMEPHOCTEH B peabHbIX KM3HEHHBIX CUTYyalUSX U MPH W3YYEHUU JPYruX Y4eOHBbIX IPEIMETOB, MPOSBICHUS 3aBUCUMOCTEM U 3aKOHOMEPHOCTEM,
MOJIEJIUPOBAHUS PEATIbHBIX CUTYALUH, NCCIIEI0OBAaHUSI IOCTPOEHHBIX MOJENIEl, HHTEPIPETalluH TOTY4EHHbBIX PE3YIbTaTOB.

OCHOBHBIMHU COJIEpKATEIbHBIMU JUHUAMU yueOHoro kypca «I'eomerpusi» B 10-11 knaccax sBisitorcs: «lIpsiMble M MIIOCKOCTHM B MPOCTPAHCTBEY,
«MHororpanHuKn», «Tena BpameHus», «BeKTOpsl 1 KOOPANHATHI B IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmymnupoBanHoe Bo @PI'OC COO TpeboBaHUE «YMETh ONEPUPOBATH MOHATUSIMIY, PEIEBAHTHBIMU I'€OMETPUU Ha YrIIyOJIEHHOM YpOBHE 00y4YeHHUs B
10-11 xmaccax, OTHOCHUTCS KO BCEM COJEp)KAaTeIbHBIM JIHMHUSAM y4eOHOTO Kypca, a (OpMUpOBAHHE JIOTHUECKHUX YMEHHU pacCTpeiesieTcsi He TOJBKO IO
CoJIep’KaTeNbHbIM JIMHUSIM, HO U 10 rojaMm oOydeHus. Conep:kaHue oOpa3oBaHHs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ylbTaraM ocBoeHMsI PDenepasibHON
paboyeil mporpaMMbl, paclpenenéHHbIM [0 rojaM 00y4eHHUs, CTPYKTYPUPOBAHO TaKUM OOpa3oM, YTOObl KO BCEM OCHOBHBIM, MPUHIMIHAIBHBIM BOIIPOCaM
oOyuaromuecs: o0pallagiuch HEOJHOKPAaTHO. DTO MO3BOJISIET OPraHM30BaTh OBJIAJICHHE TEOMETPUYECKMMH TOHSATUSMU WM HaBbIKAMU IMOCIEAOBATEIbHO U
MOCTYNAaTeNbHO, C COONIOJIGHWEM TMPHUHIIMIA TPEEeMCTBEHHOCTH, a HOBBIE 3HAHMS BKIIOYaTh B OOIIYI0 CHCTEMY TI'€OMETPHUYECKHUX IIpeICTaBICHUM
oOyuarouiuxcs, paciupsis 1 yriayousist e€, o00pa3ys MpoYHble MHO)KECTBEHHBIE CBSI3H.

[lepexon k U3y4EHUIO T€OMETPUU HA YII1yOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh ycioBus st AuddepeHmanuu 00ydeHus, TOCTPOCHHUS WHIUBUIyaIbHBIX 00pa30BaTeNIbHBIX MPOrpaMM, 00ecreunuTh yriyoaéHHOe U3ydeHHe
reOMEeTPHH KaK COCTaBJIstoNIeH yueOHoro npeamera «MaTemaTukay;

MOJTOTOBUTH OOYYAIOIIMXCSI K MPOJAOHKEHUIO M3YYSHUSI MaTeMaTHKU ¢ y4€TOM BbIOOpa Oymyiiei mpodeccun, odecreurnBasi TPEeeMCTBEHHOCTh MEXITY
00muM 1 MpoeCCHOHATEHBIM 00pa30BaHHUEM.

Ha uzydenue yueOHOTO Kypca «I'eomeTpus» Ha yriayOonéHHoOM ypoBHE oTBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 yaca B Hexpento), B 11 kmacce —
102 gaca (3 4yaca B HeZIEIIO).

COJEPKAHUE OBYYEHUA

10 KJIACC

IIpsiMble U MJI0CKOCTH B IPOCTPAHCTBE

OcHoBHbBIE TIOHATUS cTepeoMeTpun. Touka, mpsMas, MI0CKOCTh, MPOCTPAaHCTBO. [loHATHE 00 aKCHOMAaTUYECKOM MOCTPOCHUH CTEPEOMETPUU: aKCHUOMBI
CTEpEOMETPHUU U CIECACTBUS U3 HUX.

B3aumHoe pacrnosiockeHue MpsIMBbIX B MPOCTPAHCTBE: IMEpECceKalolIuecs, napauielbHble U CKpeluBaroniuecs npsmble. [Ipu3Haku CKpemuBarommxcs
npsMbIX. [TapannenbHOCTh NPAMBIX U IIIOCKOCTEH B MPOCTPAHCTBE: MapajuleibHbIe MPsAMbIE B IPOCTPAHCTBE, MapaJIeTbHOCTh TPEX MPSAMBIX, MapajuIeNbHOCTD
npsMoil u miockoctu. IlapannenbHoe M IEHTpadbHOE NPOEKTHpPOBaHHWE, H300paxeHue (uryp. OCHOBHbIE CBOMCTBa MapauIeIbHOTO MPOEKTHPOBAHUS.
N306paxxenue ¢uryp B MapajuleIbHON NpPOEKIMH. YTIBl C COHANpaBIEHHBIMH CTOPOHAMM, YroJl MEXIy MNpsMBIMH B TpocTpaHcTBe. [lapamienbHOCTH
IUIOCKOCTEH: MapasuleNbHble IUIOCKOCTH, CBOWCTBA MapajuledbHbIX IUIOcKocTel. [Ipocreifme mpocTpaHcTBEHHBIE (DUIYphl Ha IUIOCKOCTH: TETPasdiap,
napajuleNenuIe, HOCTPOCHNUE CEUEHU M.



IlepneHIUKYISPHOCTD NPSAMON U INIOCKOCTU: NMEPIEHANKYIIAPHBIE IIPSMBIE B IPOCTPAHCTBE, MPAMbIE NTApAJUICIbHbIE U NEPICHAUKYIISIPHBIE K INIOCKOCTH,
IIPU3HAK MEPIEHAUKYISIPHOCTH IPSIMOM U MJIOCKOCTH, TEOPEMA O MPSAMOM NEPIEHIUKYIIPHON mIockocTH. OpTOroHanbHOE MpoeKTUpoBaHue. llepnenankynsap
Y HAKJIOHHBIE: PACCTOSIHME OT TOYKH JIO IUIOCKOCTH, PACCTOSHUE OT MPSMON J0 TUIOCKOCTH, MPOEKIHsS (PUTYpbl Ha IUIOCKOCTh. llepneHauKyiIspHOCTb
IIJIOCKOCTEM: IIPU3HAK MEPIIEHIUKYISIPHOCTH JIBYX INTOCKOCTEN. TeopemMa o Tpéx nepreHuKymnsapax.

VYIubl B IPOCTPAHCTBE: YroJl MEXAY IPSIMOM M IUIOCKOCTBIO, ABYIPAHHBIM YIOJI, JIMHEWHBIA yroi ABYTPAHHOIO yriia. TpEXrpaHHbI MU MHOIOTpPaHHbIE
yriabl. CBOICTBa IUVIOCKUX YIJIOB MHOTOrpaHHoro yria. CBONCTBa IJIOCKMX U JIBYTPaHHBIX YIVIOB TPEXTPAHHOIrO yria. TeopeMbl KOCUHYCOB M CHHYCOB JUIS
TPEXTPAHHOTIO YIJIA.

MHOrorpaHHHMKHU

Bunpel MHOTOrpaHHUKOB, pa3BEPTKa MHOTOTrpaHHMKA. [Ipu3Ma: n-yronpHas mpusma, IpsiMasi U HakJOHHAsl MPU3Mbl, OOKOBas U MOJIHAs MOBEPXHOCTh
npusMbl. [lapannenenunen, mpsSsMOYroJibHBIA TapajIeNIeUIe] U ero cBoicTBa. Kparwaiimme myTd Ha TOBEPXHOCTH MHOTOTpaHHUKA. Teopema Diinepa.
[IpoctpancrBenHas teopema I[ludaropa. Ilupamuaa: n-yroiapHas nupamuja, OpaBUibHAs M yceu€HHas nupamuibl. CoiicTBa pédbep M OOKOBBIX TI'paHel
MIPaBUJILHOM Nupamusl. [IpaBuiibHBIE MHOTOTPAaHHUKH: IPABUJIbHAS MPU3Ma M IpaBUJIbHAS MHUpPAaMHUJIA, [IPAaBUJIbHASA TPEYroJibHas NMUPAMUJA U MPaBUIIBHBIN
TeTpasp, Kyo. [IpencraBienre o nNpaBUIbHBIX MHOTOIPaHHUKAX: OKTA3P, AOJEKadIp U UKOCAdIP.

Borunicnenue 31€eMEHTOB MHOTOTPaHHHMKOB: p&Opa, nuaroHanu, yrisl. [lnomans GOKOBOI MOBEPXHOCTH U TOJHOW MOBEPXHOCTH MPSIMOW MPU3MBI,
IUIOIAa/1b OCHOBAHUM, Teopema 0 OOKOBOM MOBEPXHOCTH MpsiMOM npu3Mbl. [lnomnians OOKOBOM MOBEPXHOCTH M MOBEPXHOCTH MPABWIIBHOM MUPaMUJIBI, TEOpEMa
O IJIOIAAN YCEUEHHOU MUPaMUIBI.

CuMMeTpuss B NPOCTPAHCTBE. OJIEMEHTBl CUMMETPUU IPABWIBHBIX MHOTOTpaHHUKOB. CHUMMeETpHs B IPaBWJIBHOM MHOTOTPaHHHUKE: CHMMETpPHS
napajuleNIenuIea, CAMMETPUS IPAaBWIIBHBIX IIPU3M, CHMMETPHS IPAaBUIIBHON TUPAMU/IBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[lonsATHSA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, [UIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI KOJUIMHEAPHBIC, COHAIIPABJICHHBIE U IIPOTHBOIIOJIOKHO
HAIIPABJICHHBIE BEKTOPBI. PAaBEHCTBO BEKTOPOB. /I€CTBHUS C BEKTOpAaMU: CJIO’KEHUE U BBIYNTAHUE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB, YMH 0KEHHE BEKTOpa
Ha yucao. CBOMCTBA CIIOKEHUA BEKTOpOB. CBOMCTBA YMHOKEHUS BEKTOpa Ha uucio. [loHsaTtne xomiuiaHapHble BEKTOpBL. lIpu3Hak KoMILIaHApHOCTH TPEX
BekTOpoB. IIpaBuno nmapamenenunena. TeopeMa O pasiioKEHHMM BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BeKTOpaM. lIpsMoyrosnpHas cucrema KOOpIMHAT B
npocrpadcTtse. KoopanHatel BekTopa. CBs3b MEXAY KOOpPAMHATAMHU BEKTOpa M KOOPAMHATaAMHU TOYEK. YTOJI MEXIy Bekropamu. CKalsipHOE NpOU3BENECHUE
BEKTOPOB.

11 KJIACC

Tesia BpaneHus

[ToHsTHsA: UMIAMHApUYECKas MOBEPXHOCTh, KOHUYECKas MOBEPXHOCTb, CepHuecKas MOBEPXHOCTb, OOpasyromue noBepxHocTe. Tema BpamieHus:
LWINHAP, KOHYC, yceu€HHBIH KOHYC, cdepa, map. B3aumHoe pacnosioskeHue cdepbl M IIIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe. M3o0paxkeHue Tten
BpallleHHs Ha TIIOCKOCTH. Pa3BépTka nunmHapa u koHyca. CummeTpus cdepsl U 1mapa.

O06BéM. OcHoBHBIE cBOIcTBAa 00BEMOB Tell. Teopema 00 00bEME MPSAMOYTOJIBHOTO Mapajulesenuneaa u ciaeacTsus u3 He€. O0bEM NpsAMON U HAKJIOHHOM
MPU3MBI, HWIMHAPA, THPaMUbl U KoHyca. OOBEM 11apa U IapoBOro CerMeHTa.



KomOunammu Ten BpalieHuss U MHOTOTpaHHUKOB. Ilpu3ma, BmucaHHas B IWJIMHIp, OMUCAHHAs OKOJO ImiuHApa. llepeceuenue cdepsl u mapa c
wiockocteio. Kacanue mapa u cepbl miockocteio. [IoHsTHE MHOTOTpaHHUKA, ONMMCAHHOTO OKOJIO cepsl, chepbl, BIUCAHHONW B MHOTOTPAaHHHUK WIIU TEJIO
BpAIllCHHUS.

[Tnomanas MOBEPXHOCTH IWIIMHIPA, KOHYCa, Miomanb chepsl u e€ gacteid. [lomodue B mpoctpancTBe. OTHOIICHNE 00BEMOB, TUIOMIAICH TTOBEPXHO CTCH
nooOHbIX uryp. [IpeodpasoBanue mogodus, romoTeTrs. Pemenne 3a1a4 Ha IUIOCKOCTH C UCTIOIB30BAHUEM CTEPEOMETPHUECKUX METOJIOB.

[TocTpoeHue ceueHNil MHOTOTPaHHUKOB M TEJl BPAIlEHUs: CEUEHUS HMIMH/Ipa (MapaJljIesIbHO U NEPIEHIUKYISPHO OCH), CEUEHHUsl KOHYyca (IapalljiebHble
OCHOBAHUIO U MPOXOJAIIUE YEpe3 BEPIIMHY), CEUEHMsI 11apa, METOJbl MOCTPOCHUS CEUYEHUN: METOJ| CJIE/I0OB, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ]
IIEPEHOCA CEKYIEN MIIOCKOCTH.

BekTopbl M1 KOOpAUHATHI B IPOCTPAHCTBE

Bekrops! B mpocTpancTse. Onepanuu Haj BekTopaMu. BekTopHOoe yMHOKeHHE BEKTOpoB. CBOMCTBA BEKTOPHOIO YMHOXKEHHUsL. [IpsMoyrosnpHas cucrema
KoopauHaT B npoctpaHcTse. KoopaunaTe! Bektopa. Paznoxkenue Bekropa no 6asucy. KoopauHaTHO-BEKTOPHBIN METO ITPH PELIEHUH T€OMETPUUYECKUX 3a/1ay.

J{BM:KeHMS B IPOCTPAHCTBE

JBuxenust npoctpancTBa. OtoOpaxkeHus. J[BmwxeHus u paBeHCTBO ¢uryp. OOmue cBoiicTBa IBXEHHH. Bunapl IBKEeHM: mapauieabHbIH NMEpeHoc,
LEHTpaJbHasi CUMMETPHUS, 3€pKaJIbHasi CHMMETpUs, TOBOPOT BOKPYT npsimoil. [IpeoOpazoBanus nonodus. [Ipsmas u chepa Ditnepa.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJIYBJEHHBIN YPOBEHD)

HA YPOBHE CPEJHEI'O OBIIIEI'O ObPA3OBAHUA
JIMHHOCTHBIE PE3YJIBTATDBI

1) rpa:xxnanckoe BoClIMTaAHHE:

c(OpPMUPOBAHHOCTh TPAKAAHCKON MO3UIUU OOydalolerocs Kak aKTUBHOIO M OTBETCTBEHHOTO YJI€HA POCCHICKOro OOIIecTBa, MPEACTaBICHHE O
MaTeMaTHYeCKUX OCHOBaX (DYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUI, MPOLEAYp T'PaKIAHCKOTO 001IecTBa (BBIOOPHI, OMPOCH U APYroe), yMEHHE
B3aMMO/ICHCTBOBATh C COLIMAIbHBIMU HHCTUTYTAMH B COOTBETCTBUU C UX (QYHKIMSIMU U Ha3HAUCHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

cOpPMUPOBAHHOCTh POCCUICKON TPaKIAHCKONW HACHTUYHOCTH, YBAXKEHUS K MPOIUIOMY W HACTOSIIEMY POCCHMCKOM MaTeMaTUKH, LIEHHOCTHOE
OTHOIICHHE K JOCTHKEHHSIM POCCHMCKMX MAaTEMAaTHMKOB M POCCUMCKONW MaTeMaTUYECKOM IIKOJbI, MCIOJb30BAaHHE STHUX JOCTHKEHHH B JIPYrHMX HayKax,
TEXHOJIOTHUsX, chepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHE JyXOBHBIX IIEHHOCTEH pOCCHIICKOTO Hapoda, CHOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TOBEJICHHS, CBS3aHHOTO C
MPAKTUYECKUM NMPUMEHEHHEM JIOCTHKEHUI HAyKU U IEATEIbHOCTHIO0 YUEHOT0, OCO3HAHKE JTMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMYHUBOTO OYAYIIEro;

4) 3cTeTH4YecKoe BOCIIUTAHUE:

9CTCTUYCCKOC OTHOMICHUEC K MHPY, BKIKOYad OCTCTUKY MATCMATHUYCCKUX BaKOHOMepHOCTCﬁ, 06’beKTOB, 3aaaq, peLHeHHfI, paCCY)KHCHHﬁ,
BOCIIPUUMYHNBOCTL K MATECMATHYCCKUM ACIICKTAM pPa3JIMYHbIX BUJOB UCKYCCTBA,



5) ¢pusnueckoe BocniuTanue:

c(OPMHUPOBAHHOCTh YMEHHUS PUMEHITh MaTeMaTUYECKHE 3HAHHs B MHTEPEcax 3I0pOBOTO M 0e30macHOro o0pasa )KH3HH, OTBETCTBEHHOE OTHOIIIEHHE K
CBOEMY 3J0pOBBIO (3I0pOBO€ THUTaHUE, COANTAHCHUPOBAHHBIA pEXHM 3aHATHUA W OTIbIXa, peEryasipHas (Qusnueckas aKTUBHOCTh), (u3HyecKoe
COBEPILIEHCTBOBAHKE MTPH 3aHATHIX CIIOPTUBHO-03/I0POBUTEIBHOM JIEATEILHOCTHIO;

6) Tpy10BOe BocUTaHMeE:

TOTOBHOCTB K TPYAY, OCO3HAHHE LIEHHOCTH TPYAOJIIO0MS, HHTEPEC K Pa3InYHbIM cdepam Mpo(ecCHOHANBHON eI TeTbHOCTH, CBA3aHHBIM C MAaTE€MAaTHKON
u e€ MPWIOKEHUSIMH, yMEHHE COBEPIIATh OCO3HAHHBIM BBHIOOp Oyaymied mpodeccuu M peaan30BHIBATH COOCTBEHHBIC XM3HEHHBIC IIAHBI, TOTOBHOCTh U
CTIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHHIO M CaMOOOpPa3OBAaHWIO Ha TPOTSIKEHHHM BCEH KU3HU, TOTOBHOCTh K AKTHBHOMY YYacTHUIO B PEUICHHU
MPAaKTUYECKUX 3a/1a4 MaTeMaTHIECKON HAIIPaBICHHOCTH;

7) 3K0JI0THYecKoe BOCIIMTAHME:

C(OPMHUPOBAHHOCTH IKOJIOTHUECKON KYJIbTYpPbI, TOHUMAHHUE BIMSHUS COIUATEHO-OKOHOMUYECKUX MPOIIECCOB HA COCTOSHUE MPUPOTHON M COLMAITBHOM
Cpenbl, 0OCO3HAaHUE TII00ATBHOTO XapaKTepa dKOJOTHYECKUX MpoOJIeM, OpUEHTAIUS Ha IPUMEHEHNE MaTeMaTHYECKIX 3HAHWW JIUIS pEeIIeHus 3a/1a4 B 001acTi
OKpYKAroIlleH Cpe/ibl, IITAaHUPOBAaHHUE MMOCTYIKOB U OIEHKH WX BO3MOKHBIX TTOCIIEACTBUHN JUTSI OKPYKAIOIIEH CPEeIbl;

8) HeHHOCTH HAYYHOI 0 NO3HAHUSA:

C(OPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BHTHs HAyKd M OONIECTBEHHOW MPAKTHKH, ITOHMMaHHUE
MaTeMaTU4eCKON HayKu Kak c(epbl 4eJOBEUECKOW IesTeNbHOCTH, 3TAaloB €€ Pa3BUTUSA U 3HAYUMOCTH JAJS Pa3BUTHUs LMBMUIIM3ALMK, OBJIAZCHUE S3BIKOM
MaTeMaTUKU M MaTEeMaTHYECKOM KyJIbTYpOW Kak CpPEeICTBOM IMO3HAHUS MUPA, TOTOBHOCTb OCYIIECTBISATH MPOEKTHYIO M HCCIENOBATEIbCKYIO JEATEIBHOCTh
WHAWBUIYAJIBHO U B TpYIIIE.

METAIIPEJIMETHBIE PE3YJIbTATBI
ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS
Ba3oBble JJornueckue neiicTBu:
BBISBJSITh W XapaKTEPU30BaTh CYIIECTBEHHBbIC NMPHU3HAKKM MAaTEMaTHYECKHX OOBEKTOB, TMOHSTHHA, OTHOIIEHUH MEXKIYy MOHATHSAMH, (OPMYIHPOBATH
ompejeNeHus MOHATUMN, YCTAaHABJIUBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKAIIMU, OCHOBAHUS JIIsl 000OIIEHHS U CPAaBHEHUS, KPUTEPUU IPOBOAUMOTO aHAIH3a;
BOCIIPUHUMATh, GOPMYIUPOBATH U MPeoOPa30BBIBATH CYXKICHHS: YTBEPAUTEIbHBIC U OTPHUIIATETIbHBIC, €IM HUYHbIE, YACTHBIE U OOIIUE, YCIIOBHBIE;
BBISIBIISITh MATEMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUrs B (hakTax, TaHHBIX, HAOTIOACHUSIX U YTBEPXKICHUIX, MIPEeAarath KpuTepuu
JUTSl BBISIBJICHUS 3aKOHOMEPHOCTEHN 1 MTPOTUBOPEUUI;
JIeNIaTh BBIBOJIBI C UCIIOJIb30BAaHUEM 3aKOHOB JIOTHKH, AETYKTUBHBIX U MHAYKTUBHBIX YMO3aKJIIOUEHUM, YMO3aKIIFOUEHU 110 aHAJIOTUH;
MIPOBOJUTHh CaMOCTOATEIHHO JO0Ka3aTeNbCTBA MAaTEMATUUYECKUX YTBEPXKICHHU (MIpsMble U OT MPOTHUBHOTO), BHICTPAUBATh apryMEHTAINIO, TMPUBOJAUTH
MIPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY)KJIEHUS U BBIBO/IBI;
BBIOMpaATh cmoco0® pemieHus ydeOHOHM 3amadn (CpaBHMBATh HECKOJIBKO BApUAHTOB pEIICHUs, BBIOMpaTh HamOojee MOAXOMANINN ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICIICHHBIX KPUTEPHUEB).
ba3oBble ncciaenoBareibCcKue AeiicTBHA:



MCIOJb30BaTh BOMPOCHI KaK HMCCIEA0BATENLCKUI HHCTPYMEHT MO3HAHHSA, (HOPMYIHpPOBATh BONPOCH], (UKCHPYIOUIME MPOTUBOpEYHE, MpoliIeMy,
YCTaHaBJIMBATh UICKOMOE U IaHHOE, (OPMUPOBATH TUIIOTE3Y, ApIYMEHTUPOBAThH CBOIO TIO3UIIMIO, MHEHHE;

MIPOBOJIUTH CaMOCTOSITEIIBHO CIJITAHUPOBAHHBIN SKCHEPUMEHT, MCCIEIOBAHHE MO YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBJICHUS,
npoIiecca, BBISIBICHUIO 3aBUCUMOCTEH MEXTy 00BEKTaMH, SIBICHUSMH, TIPOIIECCaMH;

CaMOCTOSTEIIBHO (HOPMYIHUPOBATH OOOOLICHHUST M BBIBOJBI 1O pe3yibTaTaM IPOBEAEHHOTO HAONIONEHHS, WCCIEIOBAaHMS, OIEHHBATH JOCTOBEPHOCTh
MOJTYYCHHBIX PE3YJIbTaTOB, BHIBOJIOB U 0000IIICHNUI;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIJIBUTATH MIPEANOJIOKEHUS O €r0 Pa3BUTUH B HOBBIX YCIOBUSIX.

Pa6ora ¢ undopmanmueii:

BBIABJISITH N€PUITUTHI HHPOPMAIIMHU, JAHHBIX, HEOOXOIUMBIX ISl OTBETA Ha BOTIPOC M JIJIsl PEIICHUS 3a/1a4H;

BBIOMpaTh WH(POPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, AHAJIM3UPOBATh, CHCTEMATU3UPOBATh U UHTEPIIPETUPOBATH HH(OPMAIUIO PA3IMYHBIX BUIOB
1 (opM Ipe/ICTaBICHHUS;

CTPYKTYPHUPOBaTh HH(GOPMAIIHIO, TTPEICTABIIATH €€ B pa3IMUHbIX (POpMax, UILTIOCTPUPOBATH TPadUUIECKH;

OIIEHUBATh HAJIEKHOCTH HHPOPMAIIMH TI0 CAMOCTOSTEIIBHO CHOPMYTUPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTUBHBbIEC YHUBEPCAJIbHbIEC Y4eOHbIE 1eiiCTBUSA

Oo0uienne:

BOCIIPUHUMATH U (POPMYIUPOBATH CYXKICHUS B COOTBETCTBUH C YCIOBUSMU U LENISIMU OOIIEHHUS], ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B
YCTHBIX U TUCbMEHHBIX TEKCTAX, 1aBATh MOSCHEHUS MO X0y pEeLIECHU 3a4a4l, KOMMEHTHUPOBATH MMOJTYYCHHBIA pe3yibTaT;

B X0Jie 0OCYXKICHHsI 3a7aBaTh BOIIPOCHI MO CYHIECTBY 00CYXJIaeMOil TeMbl, MpoOIeMbl, peliaeMoi 3aaun, BbICKA3bIBaTh UJEH, HAICJIEHHbIE HA MOUCK
pEIIEeHHUs, COMIOCTABMIATH CBOUM CYXKICHHSI C CYKICHHUSIMH IPYTHX YYaCTHUKOB JUAJIOTa, OOHAPYKMUBATh pa3iMvMe M CXOJCTBO MO3UIHUI, B KOPPEKTHOU (popme
(dbopMynTupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

MIPEJICTaBIATh PE3YNIbTaThl peUICHUS 3a7auu, IKCIEPUMEHTA, UCCIEA0BaHNUS, TPOEKTa, CAMOCTOSITENILHO BBIOMpATh (popMaT BBICTYIUICHHUS ¢ YYETOM 3a7ad
Mpe3eHTAIMU U OCOOCHHOCTEH ayIuTOPUH.

PeryasiTuBHbIe YHHBEpPCAJIbHbIE YUeOHbIE 1eHCTBUA

Camoopranuszanmsi:

COCTaBIIATh IUIAH, AITOPUTM pELICHUS 3aJaud, BbIOMpaTh crmoco0 pemeHust ¢ Y4€TOM HMEIOIIMXCS PEeCypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHH ¢ y4ETOM HOBOM HH(OPMALIUY.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

BIIJIETh HaBBIKAMH TO3HABATENBbHON peduiekcud Kak OCO3HAHUS COBEPIIAEMbIX JNEHCTBUN M MBICIMTEIBHBIX MPOILIECCOB, UX PE3YyIbTAaTOB, BIAIETh
crocob6aMu caMOTPOBEPKH, CAMOKOHTPOJIS IIPOIecca U pe3yibTaTa pelieHus MaTeMaTHIeCKOH 3a/1a4;

MpeIBUIETh TPYAHOCTH, KOTOPbIEe MOTYT BO3HUKHYTh MPU PEIICHUU 3a/1a4H, BHOCUTh KOPPEKTHUBHI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB,
JAHHBIX, HAWJCHHBIX OIHUOOK, BHISBICHHBIX TPYJHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yIbTaTa LEIH M YCIOBUSAM, OOBSICHATH MPUUYUHBI JOCTHKEHUS WM HEJOCTHIKEHHS Pe3y/IbTaTOB AESTEeIbHOCTH, HAXOIUTh
OIMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.



CoBMmecTHasi 1eATEJILHOCTD:
MOHMMAaTh U HUCHOJb30BATh MPEUMYIIECTBA KOMaHAHON M WHAWBUAYAJbHOW pabOTHl MpH pEIIeHUH y4eOHBIX 3a7ay, MPUHUMATh IIeJb COBMECTHON

JESITENLHOCTH, IJIAHUPOBATh OPTAHM3AIMIO COBMECTHOU pabOThI, pacHpeneNiaTh BHIBI pa0dOT, JOTOBApUBATHCS, OOCYXAATh MPOIECC U PE3yabTaT padOTHI,

0000111aTh MHEHHUS HECKOJIBKUX JIFOIEH

y4acTBOBaTh B TPYNIOBBIX (hopmax paboTel (0OCYXIeHHS, OOMEH MHEHHWH, «MO3TOBBIC IITYPMBD» M HWHBIC), BBIMOJIHITH CBOK YacTh PaOOTHI H

KOOPAMHUPOBATh CBOU JEHCTBUA C APYIMMHU YJICHAMU KOMaH]Ibl, OLICHUBATh KAYECTBO CBOETO BKJIAJa B OOLIMI MPOAYKT IO KPUTEPUAM, C(HOPMYIUPOBAHH bIM

Y4aCTHUKaMU B33HMOI{€fICTBH$I.

HNPEIMETHBIE PE3YJIBTATHI

K xoH1y 10 kjaacca oOyYaroImiicss HAVIYUTCS:

CBOOOHO ONEpUPOBATH OCHOBHBIMU MOHATHSIMHU CTEPEOMETPHUHU MIPH PEIICHNH 3a]jad U IPOBEACHUHN MaTEMaTHUYECKUX PaCCyXICHHIH;

MIPUMEHSTh aKCUOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX IIPU PEILICHUU N'€OMETPUUECKHUX 3a/1a4;

KJIaCCU(UIIMPOBATH B3AUMHOE PACIOJIOKEHUE MPSAMBIX B TPOCTPAHCTBE, TNIOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;
CBOOOJHO OTEpUPOBATH MOHATHUAMU, CBA3AHHBIMU C YIJIaMH B IPOCTPAHCTBE: MEKIY NPSIMBIMU B IPOCTPAHCTBE, MEKTY MIPSIMON U TIOCKOCTHIO;
CBOOOJHO ONEpPUPOBATH MOHATHUAMH, CBA3aHHBIMH C MHOTOTpaHHUKaMU;

CBOOOJHO Pacro3HaBaTh OCHOBHBIE BUJIbI MHOTOI'PaHHUKOB (TIpU3Ma, MUpaMua, NPsIMOYTOJIbHbBIN Mapajienenumnes, Kyo);

KJIaCCU(UIIMPOBATH MHOTOTPAaHHUKH, BEIOMpAsi OCHOBaHUS JJIs Kilaccuukaimu;

CBOOOJHO OTEpUPOBATH MOHATHUAMU, CBA3aHHBIMU C CEYE€HHEM MHOTOTPAHHUKOB INIOCKOCTHIO;

BBITIOJIHATH MapajliebHOE, [IEHTPAIbHOE U OPTOTOHAIBHOE MPOEKTUPOBAaHUE GUTYP HA TIOCKOCTb, BBIMOJIHATH H300paskeHus (GUTyp Ha IIIOCKOCTH;
CTPOUTH CEUYEHHS MHOTOI'PAaHHUKOB Pa3IMYHBIMU METOJAMH, BBITIOJHATEH (BBIHOCHBIE) IJIOCKHE YEPTEXHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (pUryp:
BUJI CBEPXY, COOKY, CHU3Y;

BBIYHCIISATH TUIOIIAIU IOBEPXHOCTEH MHOTOTPaHHUKOB (TpU3Ma, MUpaMua), TeOMETPUUECKUX Te ¢ IPUMEHEHHEM (POpMYIT;

CBOOOHO OMEPUPOBATH MOHATUAMU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U IFIOCKOCTh CUMMETPUU (UTYPHI;
CBOOOJHO ONEPUPOBATH MOHATUAMHU, COOTBETCTBYIOLIUMHU BEKTOPAaM U KOOPAWHATAM B MPOCTPAHCTBE;

BBINIOJIHATH ACUCTBUS HAJl BEKTOPaMHU;

pemaTh 3a/ladyd Ha JOKa3aTesIbCTBO MATEMAaTHYECKHX OTHOIICHHH M HAXO0XICHUE T'€OMETPUUYECKUX BEJIWYMH, NPUMEHSS W3BECTHBIE METOJbI MpPU
pelIeHuN MaTeMaTUYECKUX 3a/]1a4 MOBBIILIEHHOTO U BBICOKOTO YPOBHS CJIOKHOCTH;

IIPUMEHSTH IIPOCTEUIIINE TPOTPAMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI ITPHU PELLIEHUN CTEPEOMETPHUUECKUX 3a1a4;
U3BIIEKaTh, IPE0OPa30BBIBATh U HHTEPIPETUPOBATH HH(OPMALIHIO O POCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpPaxX, MPEICTABIECHHYIO HA YepTexax U
PHUCYHKaX;

IIPUMEHSATH IIOJIyYEHHbIE 3HaHMS Ha IPAKTHKE: CPaBHMBATh U aHAJIM3UPOBATh PEAlbHBIE CUTYallMM, NIPUMEHSTH W3YYEHHBIE MOHATUSA B IPOLECCE
MOMCKA peIIeHUs] MaTeMaTHYecKd CGHOPMYIUPOBAHHONW MPOOJIEeMBbl, MOJECTUPOBATh pPEAIbHbIE CUTYallMM Ha SI3bIKE T'€OMETPHM, MCCIIEI0BATh



IMOCTPOCHHBIC MOJCIN C HCIIOJIB30BAHUEM I'COMCTPHUYCCKUX MMOHITUMN U TCOPCM, arrmapara anre6pbl, peliaTth MPAKTHUYCCKUC 3aJadu, CBA3AHHBIC C
HaXO0XKJACHUCM I'COMECTPHUICCKUX BCIINYHH,

HUMCTh NPCACTABIICHUS 00 OCHOBHEIX 3TaIax Pa3sBUTUA TCOMETPHUH KaK COCTaBHOM 4acTH (bYH[[aMeHTa Pa3BUTHA TEXHOJIOTHiA.

K xonny 11 kiaacca 00Oy4arOLUIMNUCI HAYYUTCS:

cBOOOJTHO OIEPUPOBATH MOHSTUSMH, CBSI3aHHBIMH C MHJIMHIPUYECKON, KOHHMYECKOW M C(HEpUYECKOl IMOBEPXHOCTAMHU, OOBSICHATH CIOCOOBI
MIOJIyYEHUS;

ONEpUPOBATh NOHATUSIMHU, CBA3aHHBIMU C TE€JIaMH BPALCHUS: IWJIMHAPOM, KOHYCOM, CEpOi U 1IapoMm;

pacrno3HaBaTh Teja BpamieHus (UInHAP, KOHYC, cdepa U map) U OOBIACHITH CIIOCOOBI TIOJIYUSHHS TEJl BPAIICHUS,

KJIacCU(PHUITMPOBATh B3aUMHOE PACIIOJIOKEHUE CPEPHI U TUIOCKOCTH;

BBIYMCIISATh BEJIMYUHBI AJIEMEHTOB MHOTOIPDAaHHUKOB U TeJ BpaLIEHHUs, 0ObEMBI U IUIOIIAJIM TOBEPXHOCTEW MHOTOTPAHHUKOB M TeJ BpallleHUs,
r€OMETPUUYECKUX TEJI C MPUMEHEHHEM (OopMyII;

CBOOOJHO ONEpPUPOBATH MOHSITHUSIMH, CBSI3aHHBIMU C KOMOHMHAIMSIMHM TeJl BpallleHHWs U MHOTOTPAaHHMKOB: MHOTOTpaHHHK, BIUCAHHBIA B chepy u
OTMCaHHBIN 0K0JIO cdepsl, chepa, BIMCAHHAS B MHOTOTPAHHUK HIIN TEJIO BPalCHHUS;

BBIYHCIISATH COOTHOUICHHSI MEXKAY TUIOIIAIIMU TOBEPXHOCTEN 1 00bEMaMu NOJIOOHBIX Tell;

n300paxaTh U3ydaemble (QUTYpbI, BHIMOIHATH (BBIHOCHBIE) IUIOCKHUE YEPTEXH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UIyp: BUJ CBEPXY, COOKY, CHM3Y,
CTPOMTH CEUCHMS TEJl BPALLICHHUS;

U3BJIEKaTh, UHTEPIPETUPOBATh U IPE0OPa30BbIBaTh HH(OPMALIMIO O IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, IPECTABICHHYIO Ha YepTexKaxX U
PHUCYHKaX;

CBOOOJTHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATE ONIEPALUH HaJl BEKTOPAMU;

3aJaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKapTOBON CUCTEME KOOPAMHAT;

pelaTh reoMeTpUYECKre 3a7a4d Ha BBIYUCIICHUE YIJIOB MEXIY NPSAMBIMU M IUIOCKOCTSMH, BBIUUCICHHE PACCTOSHUN OT TOYKU JIO IIJIOCKOCTH, B
1LI€JIOM, Ha PUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/1a IPH PEIICHUH;

cBOOOJTHO ONEPUPOBATH MOHATHIMHU, CBSI3aHHBIMHU C IBUKEHHEM B IIPOCTPAHCTBE, 3HATh CBOMCTBA ABUKEHHUIA;

BBIMOJIHATh N300pa’keHs] MHOTOTPAaHHUKOB U TEJI BpaIlleHUs IPU MapajyIeIbHOM IEPeHOCe, LIEHTPAIIbHOM CUMMETPUH, 3epKaIbHON CUMMETPUHU, IPU
IIOBOPOTE BOKPYT MPSIMOH, peoOpa3zoBaHus MO00US;

CTPOMTH CEYEHHsI MHOTOTPAHHUKOB U T€J BpallleHHs: CeUeHHs IWINHApa (MapajulebHO U NepHEeHIUKYISPHO OCH), CEUEHHs KOHyca (mapaijienbHble
OCHOBAHHMIO U MPOXOJAIINE Yepe3 BEPIINHY), CEUEeHUS 11apa;

HCII0JIb30BATh METO bl IOCTPOECHMSI CEUEHHI: METOJI CIIEN0B, METOJ] BHYTPEHHET O IPOEKTUPOBAHMSI, METOJI IEPEHOCA CEKYIIEH MIOCKOCTH;
JOKa3bIBaTh N€OMETPUUECKHUE YTBEPKICHHUS,

IPUMEHATh TeOMETpUUYecKhe (aKThl Ui pElIeHUs CTEPEOMETPHUUECKUX 3a/ad, MPearojarariuXx HECKOJIbKO IIAaroB pPELIeHMs, €CIIM YCIOBHA
MPUMEHEHUs 3a]JaHbl B SIBHOM U HESIBHOU (opMme;



pelaTh 3a/1a4y Ha J0Ka3aTeIbCTBO MAaTEMATUYECKMX OTHOIIEHUN U HAX0KJIEHUE N'€OMETPUUECKUX BEIUUNH;

IIPUMEHSTH IPOrPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI ITPU PEILIEHNN CTEPEOMETPUUECKUX 3a/1ay;

IIPUMEHSATH II0JIyYEHHbIE 3HaHMsI Ha IPAaKTHKE: CPAaBHHUBATh, aHAJIM3UPOBATh U OLICHUBATH PEAJbHbIE CUTYallMH, IPUMEHATh U3YUYECHHBIE MOHATUS,
TEOpPEMBI, CBOWCTBA B MPOIIECCE MOMCKA PEIICHUS MaTeMaTHYeCKH C(HOPMYITMPOBAHHOW MPOOIEMBI, MOACIHPOBATh pEabHBIC CUTYAIlMH Ha SI3bIKE
Te€OMETPHUH, HUCCIEI0BATh MIOCTPOCHHBIE MOJICIH C MCIIOJIb30BAaHIMEM I€OMETPUYECKUX MOHATUI U TEOpeM, anmnapaTa aireOpbl, perarh MPaKTHYECKHe
3aJ1aui, CBSI3aHHbIE C HAXOKJIECHUEM F€OMETPUUECKUX BEJINYMH;

HUMCTh NPCACTABIICHUSA 00 OCHOBHEBIX 3TaIax Pa3sBUTUA TCOMETPHUH KaK COCTaBHOM YacTH q)YHIlaMeHTa PasBUTHA TEXHOJIOTHH.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N HanmeHnoBaHMe pa3jaeioB U TeM NPOrpaMMBbl KoimnuecTBo JJICKTPOHHEIC (I BPOBLIC)
n/n o0pa3oBaTe/ibHbIE pecypchl
4acoB
1 BBenenne B cTepeoMeTpuio 23
2 B3anMHOe pacriosioskeHue MpsIMBIX B IIPOCTPAHCTBE 6
3 [TapaniensHOCTh PSMBIX U TJIOCKOCTEH B IPOCTPAHCTBE 8
4 [lepnieHIUKYISIPHOCTD MPSMBIX U TNIOCKOCTEH B TPOCTPAHCTBE 25
5 VYTIIBI U pacCTOSTHUS 16
6 MHoTrorpaHHUKH 7
7 BekTopsl B mpocTpaHcTBE 12
8 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIMS 3HAHUT 5
OBHIEE KOJIMYECTBO YACOB 110 IPOT'PAMME 102
TEMATHYECKOE IINIAHUPOBAHHUE
11 KJIACC
N HaumeHnoBaHue pa3/iesioB U TeM NPOrPaMMBbl KoaunuectBo JUICKTPOHHbIE (HPPOBLIC)
n/n o0pa3oBaTe/ibHbIE PeCypChl
4acoB
1 AHanuTnyeckas TeOMETpHUsI 15
2 IToBTOpEeHue, 0000IIeHNnE U CUCTeMAaTH3alMs 3HAaHUH 15
3 OO0bEM MHOTOTpaHHUKA 17
4 Tena BpaieHus 24




5 [1nomaayu moBepXHOCTU U 0OBEMBI KPYTJIBIX TEIl 9

6 JIBu>xeHust 5)

7 [ToBTOpeHue, 06001IeHNE U CHCTEMAaTU3aIUs 3HAHUI 17
OBHIEE KOJIMYECTBO YACOB 11O ITPOTPAMME 102

Kypc «BeposiTHOCTb M CTATHCTHKA

YueOHblid Kypc «BeposSiTHOCTh W CTaTHCTHKA» YIIIYOJEHHOTO YPOBHS SIBJISICTCS IPOJIOJDKCHHEM M Pa3BUTHEM OJIHOMMEHHOTO Y4eOHOTro Kypca
yrIIyOJIEHHOTO YPOBHSI Ha ypOBHE CpeaHero oOmiero oOpasoBaHus. YUYeOHBIM Kypc MpeaHa3HadyeH st (GOPMHUPOBAHMS y OOYUAIOMIMXCSA CTATHCTHYECKOMH
KYJIBTYPBl ¥ TIOHUMAHUS POJIU TCOPHH BEPOSTHOCTEH KaK MaTeMaTHYECKOTO MHCTPYMEHTA JUTSl M3YUEHUS CIYYalHBIX COOBITHH, BEJIMYUH | MporieccoB. [Ipu
M3yYeHHH Kypca 00O0TamiaroTcs MpeACTaBICHHsS OOydJaromMXcs O METOJax HCCIEeNOBaHHWS W3MEHYMBOTO MHpA, Pa3BUBAETCS MOHMMAaHHE 3HAYMMOCTH W
OOIIHOCTH MaTeMaTHYECKIX METOOB TIO3HAHKS KaK HEOTHEMIIEMON YaCTH COBPEMEHHOTO €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUSI.

Copneprkanue y4eOHOTO Kypca HalpaBJIeHO Ha 3aKperuieHHe 3HAHHM, TOydeHHBIX PU W3YYEeHUH Kypca Ha YpOBHE OCHOBHOTO 00mIero oopa3oBaHus, 1
Ha Pa3BUTHUE TPEJCTABIICHUN O CITyJalHBIX BEJIMYMHAX W B3aUMOCBS3SIX MEKy HUMHU Ha BAXXHBIX MPUMEPAX, CEOXKEThI KOTOPHIX MOYESPITHYTHI U3 OKPY)KAFOIIETO
mupa. B pesynmbrare y oOydarommuxcsi TODKHO CHOPMHPOBATHCS MPEACTABICHHE O HanbOojee YIMOTPEOWTENbHBIX W OOIMMX MaTeMaTHYECKUX MOJETSX,
WCIIOJIb3YEMBIX JUIS OIMCAHUS aHTPONMOMETPHUYECKHX W JIEMOTpaUUecKUX BEJIHYMH, IMOTPEIIHOCTEH B pPa3IMYHBIC pOJa HM3MEPEHUSAX, JUTUTCIHLHOCTH
0€30TKa3HOW pabOThl TEXHUYECKUX YCTPOWCTB, XapaKTEPUCTUK MACCOBBIX SIBIICHUM M MPOIIECCOB B OOIIECTBE. YUEOHBIM Kypc SBIsETCS 0a30M IJIT OCBOCHUS
BEPOSITHOCTHO-CTATUCTUYECKUX METOJIOB, HEOOXOOUMBIX CIEUUAINCTaM HE TOJIbKO HWH)KCHEPHBIX CHEIUAIbHOCTEH, HO TaKke COIMAIbHBIX H
MICUXOJOTHYECKHUX, TTOCKOJIbKY COBPEMEHHBIE OOIECTBEHHBIE HayKH B 3HAUMUTEIHHON MEpe HCMOJb3YIOT ammapaT aHajlin3a OonblIuX JaHHBIX. LleHTpanbHyro
4acTh y4€OHOTO Kypca 3aHUMaeT 00CYKICHHE 3aKOHA OOJIBIIUX Ynces — (DYHIaMEHTAILHOTO 3aKOHA MTPUPO/IbI, UMEIOIIETO MAaTEMAaTHIECKYIO (hOpMaTH3aIHIO.

B cooTBeTcTBUU ¢ yKa3aHHBIMH LEISIMH B CTPYKTYype y4eOHOTO Kypca «BeposSTHOCTh M CTaTHCTHKa» Ha YriayOJIEHHOM YpOBHE BbIAEIEHBI OCHOBHBIE
coJiepkarenbHble JIMHUU: «CllydaiiHble COOBITHS 1 BEPOSITHOCTUY U «CiydaiiHble BETMYMHBI U 3aKOH OOJIBIINX YHCETD.

[ToMUMO OCHOBHBIX JIMHUHM B y4eOHBIH KypC BKJIIOYEHBI JIEMEHTHI TEOPHU IrpadoB U TEOPUU MHOXKECTB, HEOOXOIUMBIE IS MOJTHOLEHHOTO OCBOCHH S
MaTepuasa IaHHOTO Y4eOHOro Kypca U CMEXHBIX MaTeMaTUYECKUX Y4eOHBIX KYPCOB.

Copepxanne nuHun «CiydailHble COOBITHS U BEPOSTHOCTH» CIYKUT OCHOBOW i (DOPMUPOBAHUS MPEICTABICHUN O PACIPENCICHUH BEPOSITHOCTEH
MEXAYy 3HAUCHUSMU CIy4ailHbIX BEIUMYMH. BakHyl0 4acThb B ATOM coJep)KaTelbHOW JIMHUU 3aHMMaeT M3yYeHHE T€OMETPUYECKOr0 W OMHOMHAIBLHOTO
pacnpeieieHui ¥ 3HaKOMCTBO C UX HEMPEPHIBHBIMU aHAJIOTAMU — MOKa3aTeNIbHBIM U HOPMaJIbHBIM PacIpeieICHUSIMH.

Tewmbl, cBSA3aHHbBIE C HEMPEPHIBHBIMU CIIyYalHBIMH BEJIMYMHAMH U PACIpPeICICHUSIMH, aKIICHTUPYIOT BHUMaHUE 00yJaronXCcsl Ha OMUCAHUU U U3YYCHUH
CIIydaifHBIX SIBIICHUH C MOMOIIBI0 HENpephIBHBIX QyHKIUI. OCHOBHOE BHUMAaHHE YENSIETCS MMOKa3aTeIbHOMY U HOPMAJLHOMY pacIpeleIeHUSIM.

B ydueOHOM Kypce mpeaycMaTpuBaeTCsl 03HAKOMHUTENBHOE H3YyYEHHE CBSI3M MEXAY CIYYailiHBIMU BEIMUYMHAMH M OMUCAHUE ITON CBS3H C MOMOIIBIO
K03 dUIMeHTa KOPPETSAIUN U ero BEBIOOPOYHOTO aHaiora. JDTH dJIEMEHTHI COACPKaHMs Pa3BUBAIOT TeMy «J{HarpaMMbl pacceMBaHUS, U3yYCHHYIO Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHus, © BO MHOTOM OTIMPAIOTCS Ha CBEICHUS U3 KYpCOB alreOpbl U TEOMETPHUH.



Emé onuH aneMeHT cojeprkaHus, KOTOPBIM Ipe/ularaeTcss Ha 03HAaKOMUTEJIBHOM YPOBHE — IOCIIEA0BATEIBHOCTh CIy4YalHbIX HE3aBUCHMBIX COOBITHH,
HACTYIAIOUINX B €AMHUILY BpeMeHH. O3HaKOMIIEHHE C paclipeicieHHeM BEpOSITHOCTEH KOJMYECTBA TAKUX COOBITHI HOCHT PAa3BHBAIOIINI XapaKTep U SBISETCA
aKTyalbHbIM Ui Oyaymux aOUTYpHUEHTOB, TMOCTYMAIOIIMX Ha y4deOHBbIE CIEHUAIbHOCTH, CBS3aHHBIE C OOIIECTBEHHBHIMH HAyKaMH, IICHXOJIOTHEH U
yIpaBJIECHUEM.

Ha u3ydenne yueOHOTO Kypca «BeposITHOCTh U CTaTUCTUKA» HA yriyOJeHHOM ypoBHE oTBoauTCs 68 uacoB: B 10 kiacce — 34 yaca (1 yac B Henenio), B
11 kiacce — 34 gaca (1 yac B Hezemio).

COJEPKAHUE OBYYEHUA
10 KJIACC

I'pad, cBsa3HbI rpad, nytu B rpade: nukibl 1 nenu. CteneHs (BaJeHTHOCTh) BepIIuHbL. ['padbl Ha miockocTu. [lepeBbs.

CnyygaitHble SKCIIEpUMEHTHI (OTMBITHI) U CilydailHble COOBITHS. ODJieMEHTapHble cOObITUSI (McXoAbl). BeposTHOCTh ciydaifHOro coObiTusi. biuzoctsb
4acTOTHI U BEPOATHOCTU cOOBITUM. CitydaiiHble ONBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSMH.

Onepanuu HajJ COOBITHAMMU: IepeceueHne, 00beIMHEHNE, TPOTUBOMNOJIOKHbBIE cOObITHS. [uarpamMmmel Ditnepa. @opMyna cli0KeHHs BEPOSITHOCTEH.

VYcnoBHasi BEPOSITHOCTh. YMHOXKEHHE BeposiTHOCTel. JlepeBo ciywaliHoro nskcnepumenta. dopmyna nonHoit BepositHocTH. Dopmyna baiieca.
HezaBucumbie coObITHSA.

bunapHplii ciaydaifHbI ONBIT (WUCHBITaHME), ycneXx W Heynada. HesaBucumble ucnbiTanus. Cepusi HE3aBHCHMBIX HCIBITAHUNA 1O IEPBOTO Yycrexa.
[TepectanoBku u pakropuan. Yucno coueranuii. Tpeyronpuuk [lackans. ®opmyna 6mHomMa HeroToHa.

Cepus He3aBUCUMBIX HcTibITaHui bepHymmu. CiydaiiHpIi BBIOOP M3 KOHEUHON COBOKYITHOCTH.

Cnyuaiinas BenuuuHa. Pacnipenenenune BepostrHocTen. [[uarpamma pacnpenenenus. Onepanuud Hall CiaydaHbIMU BeJIMYMHAMU. buHapHas ciy4yaiHas
BenuuuHa. [Ipumepsl pacnipenenenuii, B TOM 4nCie TEOMETPUUECKOE U OMHOMHUAIBHOE.

11 KJIACC

CoBMecTHOE pacnpeielIeHUE IBYX Cly4aiHbIX BeJnuuH. He3aBucumble CilydaliHble BEJIMYMHBL.

Maremaruueckoe OXHIaHHE CIy4allHON BEJMYUHBI (pacrpeneseHus). [IpuMepsl NPUMEHEHUsT MaTEeMaTH4eCKOTO0 OXHIaHHs (CTpaxoBaHHe, JOTepes).
MaremaTnueckoe OXMJaHME OMHApHOHN ciy4aiHON BenuuumHbBL. MaremMaTHuYecKoe OKMAAHUE CYMMBbl CIydailHbIX BEJIMYMH. MaTemaTudeckoe OXHJIaHHe
reOMETPUYECKOro U OMHOMHUAIBHOTO pacIpelesIeHu.

Jucnepcuss ¥ cTaHAapTHOE OTKJIOHEHHE CIy4alHOM BenuuuHbl (pacnpeaeneHus). [ucnepcus OuHapHOM ciydaiiHOW BenMuuHBI. MaTteMaTudeckoe
O’KU/IaHUE TIPOM3BEICHUS U JUCIIEPCUsl CyMMbl HE3aBUCUMBIX CIIy4ailHbIX BeJIMYMH. /lucnepcus U cTaHIapTHOE OTKIOHEHHE OMHOMHAIBHOTO paclpe/iesieHus!.
Jicniepcus ¥ CTaHJAPTHOE OTKJIOHEHUE T€OMETPUYECKOTO PaCIIPEACIICHUS.

HepasenctBo YeOniméBa. Teopema UeObiméBa. Teopema bepHymnu. 3akoH Oosibmux uncen. BeiOopouHslii MeTos uccienoBaHuid. BribopouHble
XapakTepucTUkU. OLeHUBaHUE BEPOSITHOCTH COOBITHS MO BEIOOPOUYHBIM JaHHBIM. [IpoBepka npocTeHImX runoTe3 ¢ MOMOLIbI0 U3YyY€HHBIX paciipe/leleHn.

HenpepriBHble ciyuaiiHble BennuuHbl. [Ipumepbl. OyHKIUSA MNIOTHOCTH BEPOSITHOCTH PACIpenecHNs. PaBHOMEPHOE paclpeieieHue U €ro CBONCTBA.
3azauyy, MPUBOJISAIIME K IOKA3aTEJIbHOMY pPAclpeAeieHHUI0. 3aladd, NPUBOAAIIME K HOPMAJIBHOMY pacnpeaencHuro. PyHKIHA IUIOTHOCTH BEPOSTHOCTU
MOKa3aTEeNIbHOTO pacnpesieneHusi, (QyHKIMS IUIOTHOCTH BEPOSITHOCTH HOPMAIbHOTO pacrpenesieHus. DYHKIMS IJIOTHOCTH W CBOICTBa HOPMAIBbHOTO
pacnpeneneHusl.



[TocnenoBaTeabHOCTh OAMHOYHBIX HE3aBUCUMBIX COOBITHI. 3a1aun, MPUBOIAIIKE K pactpeaenenuto [lyaccona.
KoBapuanus aByx ciydaiiHeix BenuunH. Koadduuuent nmuneitnoit koppensunn. CoBMecTHbIe HAaOMIOIEHNS IBYX BeIHMYUH. Bri6opounslii ko3 dumen
Koppessauuu. Paznnuue Mex 1y JIMHEHHOU CBS3bI0 U IIPUYHUHHO-CIIEICTBEHHOM CBA3bI0. JIMHENHAas perpeccusi, METOl HAMMEHBIINX KBAIPaTOB.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA
«BEPOSITHOCTbH 1 CTATUCTUKA» (YTJIYBJIEHHBII YPOBEHD)
HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATHBI

1) rpaIaHCcKOro BOCIMTAHUSA:

c(OPMUPOBAHHOCTh TPAXKJAHCKON MO3UIUU OOydarolerocs Kak aKTHUBHOIO M OTBETCTBEHHOTO YJI€HA POCCHICKOro oOIIecTBa, MpEACTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIE€HUH, MPOLEAYp T'pakJaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHl U JPYroe), yMeHUe
B3aMMO/ICHCTBOBATh C COLIMAIbHBIMU HHCTUTYTAMH B COOTBETCTBUU € UX (YHKIUSIMHU U Ha3HAUEHUEM;

2) NIaTPHMOTHYECKOr0 BOCIIMTAHMS:

c(OPMUPOBAHHOCTh POCCUICKON TpakJaHCKOM HWAEHTUYHOCTH, YBAXKEHUS K MPOLUIOMY U HACTOSIIIEMY DPOCCHUHCKONM MaTeMaTHUKH, LIEHHOCTHOE
OTHOILIEHHE K JIOCTHUKEHUSM POCCHUICKAX MAaTEMaTUKOB M POCCUMCKOM MAaT€MAaTHYECKOW IIKOJBI, HCIOIb30BAHHWE JTUX JOCTWKEHUN B JIPYrMX HayKax,
TEXHOJIOTHUsX, chepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHE JyXOBHBIX ILIEHHOCTEH POCCHIICKOrO0 HapoAa, CHOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STHYECKOTO IOBEJICHHS, CBS3aHHOTO C
MPAKTUYECKUM NMPUMEHEHHEM JIOCTHKEHHUI HayKU U IEATEIbHOCTHIO YYEHOT0, OCO3HAHKE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMYHUBOIO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOUICHHE K MHpPY, BKJIIOYas OJCTETUKY MaTeMaTHYEeCKUX 3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajad, pElUIeHUuH, pacCyKIeHUuM,
BOCIIPUMMYHMBOCTb K MATEMaTHYECKUM aCIE€KTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

cOpMUPOBAHHOCTh YMEHHsI IPUMEHATh MaTeMaTUUECKUE 3HAHUS B MHTEpecax 3JJ0pOBOro U 0e30macHoro o0pasa KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3/I0POBBIO (3I0pOBO€ THUTaHHME, COATAHCUPOBAHHBIM PEXHUM 3aHATHUH U OTAbIXa, peEryaspHas ¢u3nyeckas aKTUBHOCTb), (QHU3MUECKoe
COBEPILEHCTBOBAHUE MIPH 3aHATUAX CHOPTUBHO-03JOPOBUTEIILHOM ACSTEIBHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HaAHHE LIEHHOCTH TPYAOJIIO0MS, HHTEPEC K pa3IuYHbIM cepaM Npo(ecCHOHANBHON NesITeIbHOCTH, CBA3aHHBIM C MaTEeMaTUKOMN
U e€ MPUJIOXKEHUSIMH, YMEHHE COBEpIIaThb OCO3HAHHBIN BbIOOp Oyaymied mpodeccuu M peanu3oBbIBaTH COOCTBEHHbBIE KU3HEHHBIE IUIaHbI, TOTOBHOCTh U
CIOCOOHOCTh K MaTeMaTH4YecKoMy 00pa3oBaHMIO M CaMOOOpa30BAaHUIO Ha MPOTSXKEHUM BCEW KU3HU, TOTOBHOCTh K AKTHBHOMY YYacTHUIO B PEUICHUU
IIPAKTUYECKUX 3a7a4 MaTEMaTHUECKON HalpaBJIEHHOCTH;

7) 3KOJI0OrH4eCKOro BOCIIMTAHUA:



C(OPMHUPOBAHHOCTH HKOJIOTHUECKON KYIbTYpPbI, TOHUMAHHUE BIMSHUS COLUATBEHO-IKOHOMUYECKUX MPOIIECCOB HA COCTOSHUE MPUPOJHON M COLUAIBHOM
Cpenbl, 0CO3HAaHUE III0OATBHOTO XapakTepa 3KOJOTHYECKUX MpoOeM, OpUEHTAIUs Ha IPUMEHEHNE MaTeMaTHYeCKUX 3HAHUH JUIs peleHus 3aad B 00IacTH
OKpY’Karolllel Cpe/ibl, IIIaHUPOBAHKUE ITOCTYIIKOB U OLIEHKHU UX BO3MOXHBIX MOCJIEICTBUMN AJIsl OKPYKAIOLIEH CPEe/Ibl;

8) neHHOCTH HAYYHOI0 MO3HAHUS:

C(OPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO pa3BHTHs HAyKd W OOIIECTBEHHON MPAKTUKH, MTOHUMaHHE
MaTeMaTHYEeCKOH HAyKU Kak cQepbl YEeIIOBEYECKOM AESITEIbHOCTH, 3TAaNoOB €€ pa3BUTHUS M 3HAYUMOCTU JJISl PA3BUTHS LUBWIM3ALMM, OBJIAJCHUE S3BIKOM
MaTEeMaTUKU M MAaTEMaTH4YeCKOW KyJIbTYypOil Kak CpeACTBOM IO3HAHUS MHUpPA, TOTOBHOCTH OCYIIECTBJISATH NMPOEKTHYIO M HMCCIEA0BATENbCKYIO JESATEIbHOCTh
WHIUBUAYAJIBHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIbTATDBI
IMo3naBaTebHBbIE YHHMBeEpPCAJbHbIE YueOHbIE JeHCTBUS

Bba3oBble joruueckue aeicTBUsA:

BBISBJSITh M XapaKTEPU30BaTh CYIIECTBEHHBIC NMPHU3HAKH MAaTEMaTHUYECKHX OOBEKTOB, TMOHSATHH, OTHOIICHWH MEXAY MOHATHAMH, (POpMyTupoBaTh
OTIpeieJICHUs IOHSATUH, YCTAaHABIIMBATh CYIIIECTBEHHBIN MPU3HAK KJIacCU(UKAIINN, OCHOBAHHUSI JIJIs1 000OIIEHHS M CPAaBHEHH S, KPUTEPUH MTPOBOJUMOTO aHAIH3A;

BOCIIPUHUMATh, (DOPMYITHUPOBATH U IPEOOPA3OBBIBATH CYXKJCHUS: YTBEPAUTEIbHBIC U OTPHUIIATEIIbHbBIE, €IMHUYHbBIC, YaCTHBIE U OOIINE, YCIOBHBIC,

BBISIBIISITh MaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPeUHrs B (hakTaxX, TaHHBIX, HAOIIOACHUSIX U YTBEPKICHUX, MIpeAarath KpuTepuu
JUTSl BBISIBJIEHUS 3aKOHOMEPHOCTEHN 1 MTPOTUBOPEUUI;

JIeNIaTh BBIBOJIBI C MCIIOJIb30BAHMEM 3aKOHOB JIOTUKHU, JETYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIOUEHHUH, YMO3aKIIOUEHUH 10 aHAIOTHH;

MIPOBOJUTH CAMOCTOATEIBHO J0Ka3aTelIbCTBA MAaTEeMAaTUUYECKUX YTBEPKICHHM (MIpsAMble U OT MPOTHUBHOTO), BBICTpPAUBATh apryMEHTAIUI0, MPUBOJAUTH
MIPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CYKICHUS U BHIBOIBI;

BBIOMpaATh crnoco0® pemieHus ydueOHOHM 3amayn (CpaBHMBATh HECKOJIbKO BApUAHTOB peEIICHUs, BBIOMpaTh Hambojee MNOAXOMAUIUN ¢ y4ETOM
CaMOCTOSITEJILHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble nccienoBarebCcKHe NeliCTBHA:

WCIIOJIb30BAaTh BOIPOCHI KakK MCCIEIOBATENbCKUNA HMHCTPYMEHT MO3HAHHs, (OPMYIHPOBATH BOIPOCHL, (UKCUPYIOIIHE MPOTHBOpEYHE, Mpoliemy,
yCTaHaBIMBATh UCKOMOE U JIaHHOE, (OpPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE;

MIPOBOJUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIEIOBAHUE MO YCTAHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYeCKOro OOBEeKTa, SIBICHUS,
MIpoLIecca, BBISBICHUIO 3aBUCUMOCTEH MEXIAYy O0BEKTaMH, SBICHUSMU, POLIECCAMU;

CaMOCTOSITENILHO (POPMYITHPOBATH O0OOIIEHHUS U BBIBOABI MO pe3ylbTaTaM MpPOBEAEHHOTO HAOIIOACHUS, WCCIEIOBAHHS, OIEHUBATh JOCTOBEPHOCTH
MOJIyYE€HHBIX Pe3y/IbTaTOB, BEIBOJIOB M 0000IIIECHUII;

MIPOTHO3UPOBATh BO3MOKHOE PAa3BUTHE MPOIIECCA, & TAKXKE BBIBUTATh MIPEAINOJIOKEHNS O €r0 Pa3BUTUH B HOBBIX YCIOBUSIX.

Padora ¢ undopmanueii:

BBISIBIIAATH e(DUIIUTHI HH(POPMALINHY, TAHHBIX, HEOOXOAUMBIX 11 OTBETA HAa BOIIPOC U TSl PELICHUS 3a/1a4H;



BBIOMpATh WH(OPMAIIMIO M3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHATH3UPOBATh, CACTEMATU3UPOBATh U MHTEPIIPETUPOBATH HHPOPMAITUIO PA3TMYHBIX BUJIOB
1 $OpM INpe/ICTaBICHHS,

CTPYKTYpUPOBATh UH(OPMAIINIO, IPEICTABIISTH €€ B PA3IMYHBIX (JOpMax, WILTIOCTPUPOBATH IPaPUUCCKH;

OIICHUBATH HAJEKHOCTh HH(POPMAIIHH TT0 CAMOCTOSITEIIBHO CHOPMYITHUPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

Oo0menue:

BOCIIPHHUMATH U (DOPMYJTUPOBATH CYXKICHHS B COOTBETCTBHH C YCIOBUSMU U IEIISIMU OOIICHHSI, ICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOUKY 3PCHUS B
YCTHBIX U TMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS TI0 X0y pelIeHUs 3aa4i, KOMMEHTHPOBATh MOJTYYCHHBIM pe3yibTarT;

B X0JI¢ OOCYXKJIEHHU 3a7aBaTh BOIPOCHI MO CYIIECTBY 00CYXIaeMOM TeMbl, MPOOJIEMBI, perIaeMoi 3aa4n, BbICKa3bIBaTh MJIEH, HAIIEJICHHBIC HA TOUCK
pelIeHusI, COTIOCTABIIATh CBOU CYXICHUS C CYXICHUSAMH IPYrUX YUaCTHHKOB JHAJIOra, 00OHAPY)KMBATh Pa3IMYUe W CXOJICTBO TMO3UIIUNA, B KOPPEKTHOU (popme
(hopMyIUpOBaTh Pa3HOTIIACHS, CBOM BO3PAKECHUS;

MIPEACTABIIATE PE3YJAbTATHI PEIICHUS 33/1a4H, IKCIIEPUMEHTA, UCCIICIOBAHUSI, IIPOEKTA, CAMOCTOSITEIFHO BHIOUPATh (hOpMAT BRICTYIUICHHS C YIETOM 3a/1a4
MIPE3CHTAINHN U OCOOCHHOCTEN ayTuTOPHH.

PeryasiTuBHble yHUBEpcaibHbIe YUeOHbIE NeHCTBUS

Camoopranuszanms:

COCTaBJIATh IIJIaH, QJITOPUTM pEUICHUs 3a7add, BBIOMpATh CIMOCOO pEHICHHS ¢ y4ETOM HMEIOIIMXCS PECypCcoB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh U KOPPEKTHPOBATh BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOM HH(POPMAIIUH.

CaMOKOHTPOJIb, IMOLUMOHAIbHbIN HHTEJJIEKT:

BIIQJICTh HABBIKAMU TO3HABATENILHOW pediekcHr KaKk OCO3HAHHUS COBEPIIACMBIX JCUCTBUH M MBICIUTEIBHBIX IMPOIIECCOB, MX PE3yJIbTATOB, BIAJCTh
croco0aMu CaMOITPOBEPKHU, CAMOKOHTPOJIS TMpoIecca M pe3yiIbTaTa PEeIIeHUs] MaTeMaTHISCKOH 3a1a4u;

MPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPU PEUICHUU 3a/1a4d, BHOCUTh KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB,
JAHHBIX, HAWJICHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA IEJIU U YCIOBHAM, OOBSCHATh MPUUUHBI JTOCTHIKEHUS WU HEAOCTHIKCHUS PE3YJIbTaTOB JCATECILHOCTH, HAXOIUTh
OLIMOKY, JaBaTh OLEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHA AeTEILHOCTD:

MOHUMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M WHAMBHIYaJbHON paOOTHl MpHU pelIeHUuu YyueOHBIX 3a/lady, IPUHUMATh 1IeTb COBMECTHOM
JeSITEeNFHOCTH, MJIAHUPOBATh OPTaHM3AIMIO COBMECTHOM paboOThl, pacHpeneNiaTh BHIbI paboT, JOrOBapUBAThHCS, OOCYXAAaTh MPOLIECC U PE3yabTaT padoTHI,
0000111aTh MHEHHUS HECKOJIBKUX JIFOIEH;

y4acTBOBaTh B TPYNMNOBBIX (opmax paboThl (0O0CYkIeHHs, OOMEH MHEHHWH, «MO3TOBbIE IITYpMbI» M HHbBIC), BBIMOIHITH CBOK YacTh pPabOThl H
KOOPJIUHUPOBATH CBOM JICHCTBUS C APYTUMU YICHAMU KOMAaHJbI, OLIEHUBATh KA4eCTBO CBOETO BKJIa/a B OOLIUI MPOIYKT MO KPUTEPUIM, cHOpMYITHPOBAHHBIM
YY4aCTHHUKaMHU B3aUMOJCHCTBUS.



NPEIMETHBIE PE3YJIBTATHBI
K xoniy 10 kjacca 00yyaromuics Hay4YuTcs:

cBOOOJTHO OTNEpPHUPOBAThH MOHATUAMU: Tpad, IUIOCKUH rpad, cBsI3HBIN rpad, myTh B rpade, 1enb, MUK, IEPEBO, CTEICHb BEPUINHBI, IEPEBO CIy4ailHOTO
AKCIEPUMEHTA;

cBOOOJTHO OTIEPHPOBATH NOHATHIMHU: CITydaiHBIN SKCIIEPUMEHT (OTIBIT), CIIydaifHOE COOBITHE, JIEMEHTApHOE CITydailHOe COOBITHE (JIEMEHTAPHBIA NCXOT)
CJIy4aifHOTO OIIbITa, HAXOUTh BEPOSITHOCTU COOBITUI B OIBITAX C PABHOBO3MOKHBIMU JIEMEHTAPHBIMU COOBITUSAMU;

HaxXoJuTh M (OPMYIHMPOBATH COOBITHSA: TEpecedeHrne, OObEAWHEHHE ITaHHBIX COOBITHH, COOBITHE, MPOTHBOMOJIOXHOE ITaHHOMY, HCIOJIb30BATh
auarpamMmbl Oisiepa, KOOPAUHATHYIO NMPSMYIO JJISl PELIEHUs 3a/ad, MO0JIb30BaThcad (POPMYJION CIOXKEHHs] BEPOSITHOCTEM Ui BEPOATHOCTEW JBYX U Tpex
CITyJailHBIX COOBITHIA;

ONEepUPOBATh MOHATHSAMU: YCIOBHAS BEPOSITHOCTb, YMHOKEHHUE BEPOSTHOCTEH, HE3aBUCHMBbIE COOBITHS, JIEPEBO CIYyYaHOro AKCIEPUMEHTAa, HaXOJUTh
BEPOSITHOCTH COOBITUH C MOMOIIbIO IIPAaBUJIa YMHOXKEHHUSI, JIepeBa CIy4allHOro OIbITA, UCHOJIb30BaTh (GOPMYIy MOITHONW BEpOSITHOCTH, Gopmyny baiieca mpu
pEILIeHNH 3a7a4, ONPEAeATh He3aBUCUMOCTh COOBITHI 10 (JOpMYyJIe U 110 OPraHU3alMH CIYy4aliHOTO AKCIIEPUMEHTA;

MPUMEHSTh U3ydYeHHblE KOMOWHATOpPHbIE (GOPMYIbI Ul TEPEeUUCIEHUS 3JIEMEHTOB MHOYKECTB, 3JIEMEHTAPHBIX COOBITHI CIIydallHOTO OTbITA, PELIECHUS
3aJ1a4 10 TEOPUH BEPOSITHOCTEM;

CBOOOJHO OIEpPHPOBATh MOHATHSAMU: OWHAPHBINA CIy4daillHBIH OMBIT (MCHBITAHUE), YCIEX W HeyJaya, HE3aBUCHMBbIE WCIIBITaHUS, CepUsl HCIBITAaHHM,
HaXOJIUTh BEPOATHOCTH COOBITHIL: B CEPUM MCIBITAHUM 10 MEPBOTO ycliexa, B CEpUU UCIBITAaHUNM BepHymu, B onbITe, CBA3aHHOM CO CIIydailHBIM BBIOOPOM U3
KOHEYHOU COBOKYITHOCTH;

cBOOOJIHO OTIEpUPOBATH MOHATUSAMU: CITydaiiHasi BEIMUYMHA, paclpe/ielieHue BEpOSITHOCTEH, 1narpaMMa pacipeaeineHus, OnHapHas ciydaiiHas BeJIM4HHa,
reoMeTpUIecKoe, OMHOMHAIBHOE paclpeielieHue.

K koniy 11 kyaacca oOyyaromuiicss HayuYuTcs:

OIICpHUPOBATh IIOHATUAMU: COBMECTHOC paCHpCACICHUEC IBYX CﬂyqaﬁHBIX BCIINYMH, HCIIOJIB30BaTh Ta6nnuy COBMCCTHOI'O pPacClpCACICHUA JIBYX
CJ'Iy‘i&ﬁHBIX BCJIMYHWH AJI4 BBIACICHUS PACIIPEACIICHUA KaX(HOﬁ BCJIIMYMHBI, OIIPCACIICHNUA HE3AaBUCUMOCTH CJ'Iy‘IﬂfIHBIX BCJIIMYHNH,

CBO6OI[HO ONCpHUpOBATH IOHATHEM MATCMATHYCCKOI'O OXXHUAAHHA CHy‘I&fIHOfI BCJIIMYHHBI (pacnpezleneHI/I;I), IIPUMCHATH CBOMCTBAa MaTEeMaTHYECKOI'O
OXUIOaHHWA IIpHU PCIICHUHA 3a1a4, BBIYUCIIATD MAaTCMATHYCCKOC OKUJIAHHNUC OMHOMUAJILHOTO U TCOMCTPUICCKOT'O pacnpeﬂeneHHﬁ;

CBO6OI[HO OIICPUPOBATL INOHATHUAMHU: AHUCICPCUSA, CTAHAAPTHOC OTKIOHCHHC CHy‘IﬂﬁHOﬁ BCIIMYHHBI, ITPHUMCHSATDH CBOMCTBaA JUCIICPpCHU cnyqaﬁHoﬁ
BCIINYHNHBI (pacnpeneneHHﬁ) IIpHu pCHICHUH 3a1a4, BBIYUCIIATL JUCIICPCHUIO U CTAHAAPTHOC OTKIIOHCHUC I'COMCTPHICCKOI'O U OMHOMHAJIBEHOTO pacnpeneﬂeHHﬁ;

BBIYHCIIATH BbI60p0‘lHBIe XapPaKTCPUCTUKHU I10 ,HaHHOﬁ BBI60pKe U OLICHMBATb XapPaKTCPUCTHUKH reHepanLHoﬁ COBOKYITHOCTH OAHHBIX I1O BBI60pO‘lHBIM
XapaKTCPUCTUKAM. OI_[eHI/IBaTB BEPOATHOCTHU COOBITHI U IIPpOBEPATH HpOCTCI\/'IIJ_II/Ie CTATUCTUYCCKUC TUIIOTE3LI, ITOJIb3YSACh NU3YUYCHHBIMU PACIIPECACIICHUSIMMU.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne HaumeHnoBaHue pa3aesioB 1 TeM IPOrPaMMBbI KoanuectrBo JJICKTPOHHbIE (WHPPOBLIC)
n/n o0pa3oBaTe/bHbIE Pecypchl
4acos
1 DneMeHTsl Teopuu rpadoB 3
2 CrnyyaiiHble ONBITHI, CIIydaliHble COOBITUSI U BEPOSITHOCTH COOBITUI 3
3 Omneparuu HaJ MHOKECTBAMH U COOBITHAMU. CII0)KEHHUE M YMHOKEHUE BEPOSITHOCTEH. 5
YcnoBHas BeposiTHOCTh. HezaBucumbie coOOBITHS
4 DneMeHTbl KOMOMHATOPUKH 4
5 Cepun TOCIENOBATENBHBIX ucnelTanuil. Mcnibitanus bepuymu. CnyyaitHblid BBIOOD U3 5
KOHEYHON COBOKYTHOCTHU
6 CrnydaiiHble BEJIMYMHBI U paCIpeaeIICHUs 14
OBHIEE KOJIMYECTBO YACOB 110 TIPOT'PAMME 34
TEMATHYECKOE IINIAHUPOBAHHUE
11 KJIACC
N HaumeHoBaHUe pa3aejioB U TeM NPOrPaMMBbI KouanuecTBo JUIEKTPOHHEIE (HPPOBHIC)
n/n o0pa3oBaTejibHbIE PeCypchbl
4yacos
1 3aKoH OOJIBIINX YHCEI 5
2 DeMEeHTbl MaTeMaTHYeCKOM CTaTUCTUKU 6
3 HenpepriBHbIe citydalinble BEIMYUHBI (pacipe/iesieHus ), oKa3aTeIbHOe U HOpMaJIbHOE 4
pacnpeeneHus
4 Pacnipenenenune [lyaccona 2
5 CBsi3b MEX]1y CIIY4allHBIMH BEJIMUMHAMHU 6
6 O000111eHIE U CUCTEMATHU3ALUs 3HAHUN 11
OBIIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 34
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