MUHUCTEPCTBO NPOCBELEHUS POCCUICKOMN ®EJIEPALIAUA

MBOY IlkoJa Ne 178 r.o.Camapa

PACCMOTPEHO I[TPOBEPEHO VTBEPXJIEHO

[Tpencenarens MO 3amMecTuTenb JIMpeKTOp WKOMBI ___

nupekropa 1o YBP

Ka6Ganosa E.C.

TMpukas Ne 3 93
or 01.09. 2023 .5

[IpoToxour Nel ITepsosa T.II.
ot 28. 08. 2023 1. 29.08.2023 r.
PABOYAS ITPOTPAMMA

1o MmareMaTuke (yrjiy0JieHHbI YPOBEHb)
s ooygaromuxcs 10-11 kimaccos

yueOHBbII Kypc «AJiredpa U HA4YaJ1a MATEMATHYECKOT0 aHAJIN3a. Y IJIy0JIeHHbIN

ypoBenb» (ID 1783159)
yueoHblii kKypc «['eomerpus. Yriayoenublii ypoBenb» (ID 1783356)

y4eOHblii Kypc «BeposiTHOCTD H CTATHCTHKA. YTIy0JIeHHBI ypoBeHb» (1D

662540)

r. Camapa 2023



HOACHUTEJIBHAS 3AIINCKA

VYueOHbIil Kypc «Anredpa W Haualla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OJIHUM U3 Haubojee 3HAYMMBIX B MPOrpamMMe CpeaHero oOuiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroil CTOpoHbI, GOpMUpyeT
JIOTUYECKOEe U aOCTPAaKTHOE MBIIUICHHE 00Yy4YalolKUXCsl Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOEHUSI UH(POPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciuIuiiH. B paMkax naHHOro y4eOHOro Kypca oOydaromivecsl OBIIAJI€BAIOT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHON HaykH, KoTopas (OpMyJIupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIll Kypc anreOpbsl U Hayajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY [l YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHCHIIMM Pa3BUTHUSI YIKOHOMUKH U OOIIECTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCSA B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPAKTHBIMU M JIOTHYECKH
CTPOTUMU KOHCTPYKIUAMH aireOpbl MU MaTeMaTHUYeCKOro aHajiu3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUS C TMOMOIIBI0 MHAYKLIMH U pacCykAaTh JEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKPETH3aI[Mi0, a0CTparupoBaHHE W aHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUECKOE MBIILJICHUE.

B xone usywyenus yyeOHOro Kypca «Anrebpa ¥ Havajla MaTeMaTHYECKOIrO
aHanM3a» OOy4YaroIMecs IMOJy4YaloT HOBBIM OIBIT PEIICHUsS NPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEN pealbHbIX CHUTYalHil,
UHTEpPOpETAlMd  MOJYYEHHBIX  pEIICHUH, 3HAKOMATCS C  IpUMEpamu
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJNE, HAyKe U HUCKYCCTBE, C
BBIAAIOIIMMHUCS MAaTEMaTUYECKUMH OTKPBITHUSIMU U UX aBTOPaMHU.

VY4eOnbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpPBIN peanu3yeTcss Kak uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
(dbopMHUPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
JESTENBHOCTH, TPEOYyIOMe MPOMOKUTENIbHON  KOHIEHTPAIlMK  BHHMAaHUS,
CaMOCTOSITEJIbHOCTH, AKKYPATHOCTH M OTBETCTBEHHOCTH 3a MOJIYy4YEeHHBIN pe3yybTarT.

B ocHOBe MeToHKN 00ydeHus anredpe u HayajlaM MaTeMaTUYECKOTO aHAIh3a
JIEKUT ACATETbHOCTHBIN TPUHIUIT OOyUEHHUSI.

B cTpykType yuebHOTOo Kypca «Anrebpa v Hayalia MaTeMaTHIeCKOTO aHATH3a)
BBIJICJICHBl  CIIEIYIOLIUE COAEpKaTelIbHO-METOANYEeCKUe JuHuu: «Yucna u
BBIYUCIICHUA», «DyHKIMU U rpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauana
MareMaTH4ecKkoro aHaiausa», «MHoOxkecTBa U Joruka». Bce OCHOBHbIE
COJIEPKATENbHO-METOJUYECKUE JIMHUU HW3Y4YalOTCs Ha MPOTSKEHUHM JBYX JET



0o0y4eHUs Ha YPOBHE CPEHEro 00IIero 00pa3oBaHus, €CTECTBEHHO JAOMOIHSS APYT
Jpyra 1 MOCTENEHHO HACHIIAsICh HOBBIMUA TEMaMHU U pazzaenaMu. JlaHHbIA yueOHBIH
KypC SBJSI€TCS WHTEIPAaTUBHBIM, ITOCKOJIBKY OOBEOUHSET B cebde cojaepiaHue
HECKOJIbKUX MaT€MaTUYECKUX TUCUUIUIMH, TaKUX Kak anaredpa, TPUTOHOMETpHS,
MaTeMaTUYeCKU aHaJIu3, TEOPHUS MHOXKECTB, MaTeMaTuyeckas JIoruka u apyrue. [1o
Mepe TOro Kak oOydaroliuecs OBJaJeBalOT BCE 0oJiee MUPOKUM MaTeMATHUYECKUM
anmnapaTroM, y HUX IOCJIEI0BaTeIbHO (POPMUPYETCSI U COBEPLIEHCTBYETCS YMEHHE
CTPOUTh MaTEeMaTHYECKYI0 MOJENb PEabHOM CHUTyallud, NPUMEHSATh 3HAHUS,
NOJIyYeHHbIE TPU HM3YYEHUHM Y4YeOHOro Kypca, i PEeHIeHUs CaMOCTOSTEIbHO
chOopMyIHMpPOBaHHON MaTeMaTUYECKOM 3a/laud, a 3aTeM HHTEepPIPETHUPOBATH CBOM
OTBET.

CopepxarenbHO-MeTOANYECKasT JMHUSA «YucClia M BBIYMCICHHUS» 3aBEpIIACT
(opMHUpOBaHUE HABBIKOB MCIOJIB30BAHUS JIEHCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HA4YaToO Ha YPOBHE OCHOBHOTO 0011ero oopazosanus. Ha ypoBHe cpegHero oo1ero
oOpa3zoBaHus 0cob00e BHUMaHUE  yAenseTcss  (OPMUPOBAHMIO  HABBIKOB
paAIMOHANIbHBIX BBIYMCICHUN, BKIIOUYAIOMIUX B Ce0s MCIOJIb30BAHHE Pa3TUYHBIX
dopM 3amucu YHMCla, YMEHHUE JeNaTh NPUKHUIKY, BBITOJHATH NPUOIMHKEHHBIC
BBIUMCJICHUS, OLIEHUBATh YHMCJIOBBIE BBIpaXEHUS, pabOTaTh ¢ MaTEeMaTUYECKUMHU
KOHCTaHTaMHU. 3HAKOMble OOYyYalolUMCS MHOXECTBA HATYPaJIbHBIX, IENbIX,
palMOHANIBHBIX W JACHCTBUTENBHBIX  YUCET  JIONOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4uceld. B  KakaoM U3 3THX MHOXKECTB paccMaTpHUBAIOTCS
CBOMCTBEHHBIE €My crelupuyYecKue 3aJaydl U ONepaluu: JeJIEHue Halleno,
ONEpUPOBaHUE OCTATKAMH Ha MHOXXECTBE IIEJbIX YHCEeN, OcOoOble CBOMCTBa
PAIMOHANIBHBIX M UPPALMOHATBHBIX YUCEN, apu(PMETHUECKUE OTEepaluu, a TaKKe
U3BJICYCHUE KOPHS HATYpaJIbHOW CTENEHU HAa MHOKECTBE KOMIUIEKCHBIX YHUCEN.
brnarogapsi mocienoBaTelbHOMY PACHIUPEHHIO Kpyra HCIOJIb3YEMbIX YHCENl H
3HAKOMCTBY C BO3MOKHOCTSIMH WX NMPUMEHEHUS I PEIICHUS PA3THYHBbIX 3a]1a4
(GopmupyeTcsi npeAcTaBIeHUE O €IUHCTBE MATEMaTHUKU KaK HayKd U €€ poyd B
MOCTPOEHUU MOJIEIEeH peaJlbHOr0 MHpa, MIMPOKO HCHOJB3YIOTCS 0000IIeHHEe U
KOHKpETHU3aLHMSL.

JIuaus «YpaBHEHUS U HEPABEHCTBa» pealMU3yeTCs Ha MPOTSIKEHUU BCEro
oOyueHHUs Ha YpOBHE CpeIHEro oOIIero oOpa3oBaHuUs, MOCKOJIbKY B KaXKIOM
pasznene llporpaMMbl IpelyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3a1ad. B
pe3ysbrate OOydarIlHecs OBJIAJIEBAIOT PA3IUYHBIMU METOJAMHU  PEIICHHMS
palMOHANbHBIX, HPPAlMOHAIbHBIX, IOKa3aTeJIbHBIX, JOrapuMHUUECKUX U
TPUTOHOMETPUYECKUX ypaBHEHHUI, HEpaBEHCTB M CHCTEM, a TakkKe 3ajad,
colepkalux mnapamerpsl. llomydyeHHbIE yMEHUs IIMPOKO HCIONB3YIOTCA IpPH
uccieqoBaHNN (QYHKIMH ¢ TIOMOIIBIO MPOU3BOJHOM, NPU PEUICHUH MPUKIATHBIX
3a]a4 U 3a]a4 Ha HaXOKJCHHE HAanOOJBbIINX M HAUMEHBIINX 3HAYCHUH (PYHKIIHH.



JlanHasi conepkatesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUpPOBAHUE YMEHUM
BBINOJHATh  pacu€Tel 10  QopMynaMm, NpeoOpa3oBaHMs  pPalUOHAIBHBIX,
UPPALMOHANIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHHMM, a TaKKe BBIPAXKECHUH,
collepKallluX cTerneHu W Jorapupmsl. brarogaps u3ydeHuro aiareOpanveckoro
MaTtepuaia IpOUCXOJUT JajbHelIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO
MBIILJIEHUsT 00yYarommxcs, GOpMUPYIOTCS HABBIKM JEIYKTUBHBIX PACCYXKIACHHI,
paboThl C CHUMBOJBHBIMU (OpPMaMH, TMPEACTABICHHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEN B BUJI€ PABEHCTB M HEPABEHCTB. AjreOpa npejiaraer 3 PpeKTuBHbIe
UHCTPYMEHTBHI JUIsl pEHIeHUs] TMPAaKTUYECKHMX M €eCTeCTBEHHO-HAay4HbIX 3ajad,
HaTJISTHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKA HAYKH.

CopepxarenbHo-MeToandeckass JUHUSA «DyHKUMU H TpadUKU» TECHO
NeperieTaeTcsl ¢ JPYruMU JUHUSMH Y4eOHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIEN0BATEILHOCTh U3YUEHUSI MaTepuana. M3yuenue creneHHoi,
NOKa3aTeIbHOM, JIorapudMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, UX CBOMUCTB
U rpaduKOB, UCIOJb30BaHUE (DYHKIMHA ISl pEHIeHHs 3aJad U3 JPYrux y4eOHBIX
NPEIMETOB U PEAIbHOM >KM3HU TECHO CBSI3aHO KaK C MaTeMaTHUYECKUM aHAJIU30M,
TaK U C pEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM OGonbiioe BHHUMaHHE
ynensiercss GOpMHUPOBAHUIO YMEHHUSI BbIpakaTh (GOpMYyJIaMu 3aBUCHUMOCTH MEXKIY
pa3MYHBIMU BEJIMYMHAMH, HCCIEN0BaTh IOIY4YE€HHblE (DYHKIMH, CTPOUTH HX
rpaguku. Matepuain 3Tol cofepKaTeIbHON JTMHUU HALeJIEH Ha Pa3BUTHE YMEHUH U
HaBBIKOB, IT03BOJISIOIIMX BBIPAKATh 3aBUCUMOCTH MEK1y BETUYMHAMU B Pa3JINYHOU
dopme: aHanuTHYECKOM, Tpadudeckoi u cioBecHO!. Ero uszyuenue crnocodcTByeT
pPa3BUTUIO AJITOPUTMUYECKOTO MBIIUIEHUS, CHOCOOHOCTM K O00OOIIEHHI0 U
KOHKPETHU3ALNH, UCIIOIb30BAHNUIO AHAJIOTHIA.

CopnepxarenpHass nuHus «Hawyana mMaTreMaTHyeckoro aHajin3a» MO3BOJIAET
CYLIECTBEHHO PACUIMPUTHh KPYr KaK MaT€MaTHYECKHUX, TaK W NPUKIAJHBIX 337ad4,
JOCTYNHBIX OOy4YaroLIUMCS, TaK KaK Yy HUX HOSABISAETCS BO3MOXXHOCTh CTPOUTH
rpa@uku  CIOXKHBIX (GYHKIWNA, ONPENeNsiTh WX HauOOJbIINE W HAUMEHBIIHE
3HAYEeHMsI, BBIYMCIATH IUIOMAIU (GUIYp U OOBEMBI TN, HAXOAUTh CKOPOCTH H
YCKOpeHMsI IpoueccoB. JlaHHasg cojlepkarenpHas JIMHHAS OTKPBIBA€T HOBBIE
BO3MOXHOCTH IIOCTPOEHHUS MaTeMaTHYECKUX MOJEJIEH pealbHbIX CHUTyaluH,
MIO3BOJISIET HAXOAUTh HAWJTy4YLIEE PELICHUE B IPUKIIAIHBIX, B TOM YHCJIE COLIUAIBHO-
SKOHOMMYECKHUX, 3aJadyax. 3HAaKOMCTBO C OCHOBAMHM MaTEMAaTHYECKOro aHaJIn3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMAIBHO-IIOTUYECKOTO M KPEATUBHOTO
MBIIJIEHUS, (OPMHUPOBAHUIO YMEHHMH pACIIO3HABATh IMPOSIBICHUS 3aKOHOB
MaTeMaTHUKH B HayKe, TEXHUKE U UCKyccTBe. O0ydaromuecs y3HatoT O BBIIAIOIINXCS
pe3ynbpTaTax, MOJTYYCHHBIX B XOJ€ Pa3BUTHs MaTeMaTHKH KaK Haykd, U 00 HX
aBTOpax.



ConepxarenbHO-METOAUYECKAS TUHHUS «MHOXKECTBA M JOTMKA» BKJIIOYAET B
ce0si SIEMEHThl TEOPUM MHOXKECTB M MAaTEeMAaTHYEeCKON JOTuKku. TeopeTHko-
MHOKECTBEHHBIE MTPEICTABICHUS TPOHU3BIBAIOT BECH KYPC IIKOJIBHON MaTeMaTUKU
U TpeasiaraloT HauOoyiee YHUBEPCANbHBIM S3bIK, OOBEIMHAIOMIMA BCE pa3aeibl
MAaTEMAaTUKA W €€ MNPWIOKEHUM, OHM CBS3bIBAIOT Pa3HbIE MATEMAaTHUYECKUE
OUCHUIUIMHBL WM WX TPWIOKEHUS B e€auHoe 1enoe. IloaTomy BaxkHO nAaTh
BO3MOXKHOCTh OOy4YaromeMmycsi TOHHUMaTh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK
COBPEMEHHOM MAaTEMAaTHKUA W UCIOJb30BAThH €0 JJISl BBIPAXKEHUSI CBOUX MBICIEH.
Jlpyrum BaXHbIM TPU3HAKOM MATEMaTUKW KaK HAyKd CJIEAYeT NPU3HATh
CBOMCTBEHHYI0 €W CTpPOrocTb OOOCHOBAaHWUW W CJIEJOBaHUE OMNPEACIEHHBIM
IpaBWJIaM  TMOCTPOCHUS  JIOKA3aTeIbCTB.  3HAKOMCTBO  C  DJIEMEHTaMU
MaTeMaTHYEeCKON JIOTMKU CIIOCOOCTBYET PAa3BUTHUIO JIOTMYECKOTO MBIIIJICHUS
00ydJaromuxcs, Mo3BOJSET UM CTPOUTh CBOU PACCYXKJICHHS Ha OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUSI.

B yueOHOM Kkypce «Anrebpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MaT€MaTHYE€CKOrO MOJICIMPOBAHUSA, KOTOPHIC MPU3BAHbI
crocoOCTBOBaTh (HOPMUPOBAHUIO HABBIKOB IIOCTPOCHUS MOJCIEH pealbHBIX
CUTyallui, WCCIeIOBaHUS JTHX MOJIeJied ¢ TMOMOIIBI0 amnmapara aiareopbl u
MaTE€MAaTHYECKOTO aHaJIN3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJIbTaTOB. Takue
3a/1aHUs BIUIETEHBI B KQXbIM U3 pa3/iesioB MPOrPaAMMBbI, IOCKOJIBKY BECh MaTEpUa
y4eOHOr0 Kypca IIUPOKO HCHOJB3YeTCA NI pelieHus MpUKIaAHbIX 3anad. [Ipu
pEIIEHUH  pealbHbIX  MPAaKTHYECKUX  3ajJady  oOydaromiyecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIB30BaTh  AHAJIOTHIO, 0000ImaTh M  KOHKPETH3WPOBATH  IPOOJIEMY.
JlesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB PEIICHHS] TMPHUKIATHBIX 3a/1a4
OpraHu3yeTcs B pollecce U3YUeHUs BCeX TeM Y4eOHOro Kypca «Anredpa u Hayana
MaTE€MaTHYECKOTO aHAIN3a.

VY4eOnbiit Kypc « BeposiTHOCTD M CTATUCTUKA» YTIIYOJIEHHOTO YPOBHS SIBIISICTCSI
MPOJOJDKEHNEM M PAa3BUTHEM OJHOMMEHHOTO Y4YeOHOro Kypca yriayOia&HHOTO
YPOBHS Ha YPOBHE CPEJIHEr0 00Iero oopasopaHus. Y4eOHBIM Kypc MpeIHa3HaAuYeH
st GOpMUPOBAHUSA Yy OOYYAIOMIMXCS CTATUCTHYECKOW KYJIbTYphl M TOHUMAHHUS
POJIM TEOPUHU BEPOATHOCTEH KAK MATEMaTUYECKOIO MHCTPYMEHTA ISl U3Yy4YECHUS
CIIy4ailHBIX COOBITHI, BEIMYMH U TIporieccoB. [Ipu m3yuennn xkypca oboramaroTrcs
MpEeACTaBICHUS OOyYarolUMXCs O METOJax WCCIEeJI0BaHUS HW3MEHUYMBOTO MUDPA,
pa3BUBaeTCs NMOHUMAHHME 3HAYUMOCTU U OOIIHOCTH MAaTEeMaTHYECKHX METOJ0B
MMO3HAHHUSI KAK HEOTHEMJIEMOW YacTH COBPEMEHHOIO €CTECTBEHHO-HAaYyYHOIO
MHPOBO33PEHUS.

Conepxanue y4yeOHOTO Kypca HampaBlIeHO Ha 3aKpeIuieHUEe 3HaHUU,
MOJIYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OOLIEro 00pa3oBaHuUs, U



Ha Pa3BUTHUE MPEJCTABICHUN O CIyYalHBIX BEJIWYMHAX U B3aUMOCBS3IX MEKIY
HUMH Ha BaXXHBIX MPUMEPAX, CIOKEThl KOTOPBIX MOUYEPIHYTHI U3 OKPYKAIOIIETO
Mupa. B pesynbrate y oOydaromuxcs A0KHO chOPMUPOBATHCS MPEACTABICHUE O
HauOosee ynoTpeOUTEIBHBIX U OOIIUX MAaTEMAaTUYECKUX MOJCIISIX, UCTIOIb3YEMbIX
JUTSL OTIMCAHMS aHTPOTIOMETPUUECKHUX U IeMOrpadUueCKUX BEIMUMH, TOTPEITHOCTEN
B Pa3JIMUHbIC POJIa U3MEPEHUSIX, IITUTEILHOCTA 0€30TKa3HOM PabOThl TEXHUYECKHUX
YCTPOUCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUM U MPOIECCOB B 00IIeCTBE. YUeOHBIN
Kypc sBISeTCS 0a30i Il OCBOCHUS BEPOSTHOCTHO-CTATUCTUYECKHX METOJIOB,
HEOOXOAUMBIX CIEIUATUCTAM HE TOJIBKO MHKEHEPHBIX CIEIUaTbHOCTEN, HO TAaKKe
COITMAIBHBIX U TICUXOJIOTUYECKHUX, TIOCKOJIBbKY COBPEMEHHBIE OOIIECTBEHHBIC HAYKH
B 3HAYUTEIBLHOW MeEpe WCIOJB3YIOT anmapaT aHajiu3a OOJIBIIUX JIaHHBIX.
[lenTpanbHyt0 4YacTh y4eOHOrO Kypca 3aHMMaeT OOCYXIEHHE 3aKOHA OOJbIINX
gucen — (PyHIaMEHTAJIBHOTO 3aKOHA MPUPOJLI, HMEIOIIET0 MaTEeMaTUYECKYHO
dbopmanuzanmio.

B cooTBeTcTBHMM ¢ yKa3zaHHBIMU IEISIMH B CTPYKType yd4eOHOro Kypca
«BeposiITHOCT, M CTaTUCTUKA» Ha YriayOJIEHHOM YpOBHE BBIJICJICHBI OCHOBHBIC
cojepkarenbHble TUHUM: «CiydaitHbie COOBITHS M BEpOSTHOCTU» U «CiydaitHble
BEJIMYMHBI U 3aKOH OOJIBIITUX YHCEI.

[ToMMMO OCHOBHBIX JTUHUN B y4e€OHBIH KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUH
rpagoB ¥ TEOPUU MHOMKECTB, HEOOXOAMMBIC Uil TOJTHOLIEHHOTO OCBOCHHUS
MaTepuajia JaHHOTO Y4YeOHOro Kypca M CMEXKHBIX MaTeMaTHUYeCKUX Y4eOHBIX
KypCOB.

Conepxanue nuHuK «CiaydaiiHble COOBITUS U BEPOSITHOCTUY CIY>KUT OCHOBOM
st popMUpOBaHMS TIPEACTABICHUN O pacHpeelieHnd BEPOATHOCTEH MEXIy
3HAYCHUSAMU CIIyYalHbIX BEIIMYMH. BaXKHYIO 4acTh B 3TOM COJIEPKATEIbHON JIMHUU
3aHMMAeT W3Y4YCHHE T'E€OMETPUYECKOTO M OWHOMHAIBHOTO pAacClpeiesieHuid |
3HAKOMCTBO C WX HENPEPHIBHBIMH AHAJIIOraMU — MOKA3aTEebHbIM U HOPMAaJIbHbIM
pacnpeneneHusIMU.

Tembl, CBsSI3aHHBIE C HENPEPHIBHBIMU  CIy4YallHBIMU BEJIMYMHAMHU U
pacnpeneneHus MU, AaKIEHTUPYIOT BHHUMAaHHE OOYYaloUIuXCsi Ha ONHCAHUHA U
M3YYCHUH CIyYalHBIX SBJICHUN C TMOMOIIBIO HEMPEPhIBHBIX (QyHKIHA. OCHOBHOE
BHHMAaHUE YAEJSIETCS M0Ka3aTeIbHOMY U HOPMAJIbHOMY PaclpeieICHUSIM.

B yuebHOM Kypce mpeaycMaTpuBaeTcs O3HAKOMHUTEIBHOE W3yUEHHUE CBSI3H
MEXJy CIy4yalHbIMH BEJIMYMHAMU W OINHUCAaHHE HSTOW CBSI3M C IOMOIIBIO
Kod(ppuIMeHTa KOPPENAIMd W €ro BHIOOPOYHOrO aHajora. ITH DJICMEHTHI
COJIepKaHMsI Pa3BUBAIOT TeMY «/lnarpaMMbl paccerMBaHUs», U3YYCHHYIO Ha YPOBHE
OCHOBHOT'0 00111er0 00pa30BaHus, U BO MHOTOM ONUPAIOTCS HA CBEJCHUS U3 KypCOB
anreOpbl U TEOMETPUH.



Emé omun  osiemMeHT  coaepiKkaHUs, KOTOpPBIM  IIpejjaraercs  Ha
O3HAKOMUTEIBHOM YpPOBHE — TMOCIEAOBATEIBHOCTh CIyYalHbIX HE3aBUCHUMBbIX
COOBITUI, HACTYMAIOIINX B €IUHUILY BpeMeHU. O3HAKOMJIEHUE C paclpeieICHHEM
BEPOSITHOCTEH KOJMYECTBA TaKUX COOBITUM HOCHT pPa3BUBAIOLIMN XapakTep H
SIBJISIETCSL aKTyaJbHBIM JJII OyAylIuX aOUTYpUEHTOB, MOCTYIAIONIUX Ha yueOHbIE
CIELUANILHOCTU, CBSI3aHHBIE C OOIECTBEHHBIMU HayKaMH, I[ICHUXOJIOTHEH W
YIPaBIICHUEM.

Ha wu3yuenue yueOHOro Kypca «Anredpa M Hadaja MaTeMaTHYECKOIrO
aHanu3a» orBoauTcs 272 vaca: B 10 kmacce — 136 vacos (4 yaca B Henento), B 11
kiacce — 136 JacoB (4 yaca B HEJIEIIO).

Ha wusyuyenue yueOGHOro kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpOBHE
otBoautcs 204 yaca: B 10 xmacce — 102 gaca (3 gaca B Henenro), B 11 kimacce — 102
yaca (3 yaca B HEJICJIIO).

Ha u3ydenne yueOHOTO Kypca «BeposiTHOCTb U CTaTUCTHKA» Ha yTi1yOJIeHHOM
ypoBHe oTBoaMTCS 68 "acoB: B 10 kiacce — 34 yaca (1 yac B Hegento), B 11 kiacce
— 34 yaca (1 gac B Hefient0).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yuciaa v BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoauyeckue apoodu. IlpumeHenue apobGelt U MPOLEHTOB I
peLIeHUs NPUKIAIHBIX 3a/1a4 U3 PAa3IUYHbIX OTPACIIEH 3HAHUU U PEalbHOM KU3HH.

JeucTtBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMHU  4YHCIaMu.  Moayib
JIEUCTBUTENILHOTO YHUCia U ero cBoicTBa. [IpubnamxkEHHbIEe BBIYKCICHUS, TTpaBUiia
OKpYTJICHUS, IPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUI.

Crenenb C uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsIIed GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJICTaBICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb C palMOHAJIBHBIM I[OKa3aTeleM M €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudgm uymcna. CpoiicTBa norapudma. JlecsaiTUUHbIE W HaTypalbHbIE
Jorapu@mel.

CuHyC, KOCHHYC, TAHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCHHYC U apKTaHI'€HC YMCIIOBOI'O apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHS W ypaBHEHUs-CIeACTBUA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LEIBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABECHCTB. MHOrO4YIEHbl OT OJHOW IEPEMEHHOW. JleseHne MHOrowieHa Ha
MHOTOYJIEH ¢ ocTaTKoM. Teopema be3y. MHorouneHs ¢ nenbiMu kodduimeHtamu.
Teopema Buera.

[IpeoGpa3zoBaHs YUCIOBBIX BBIPAXKEHUHN, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
MPPALUOHAIBHBIX YPaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUSI MOKA3aTeIbHBIX

YPaBHEHHM.
[IpeoGpazoBanre BEIPAXKEHUA, COACPIKAIINX JTOTAPHUPMBI.
Jlorapudmudeckue ypaBHEHHUSI. OcHOBHBIE METO]IbI pEIICHHS

norapu@MUYECKUX YpaBHEHUH.
OcHoBHBIE TPUTOHOMETPUYECKHUE hopMyIIBI. [IpeoGpazoBanue
TPUTOHOMETPUUECKUX BBIPAKEHHI. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHUW. OnpenenuTens MaTpULbl 2X2, €ro TeOMETPUUYECKUI CMBICI U CBOMCTBA,
BBIYMCIIEHUE €T0 3HAYEHUs, NPUMEHEHHUE OINPEACIUTENS I PELICHUS] CUCTEMBbI
JIMHEMHBIX ypaBHEHUU. PellleHue NpUKIAIHBIX 3a1ad C IIOMOIUBI) CHUCTEMBI
JIMHENHBIX ypaBHeHUU. MccnenoBanue noOCTpOCHHON MOJEIN ¢ IOMOLIBI0 MaTPUIL
U OIIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKMX MOJEIEN peanbHOM CUTYalMd C ITOMOIIBIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/1a4 U 33J1a4 U3 Pa3IMYHbIX 00J1acTel HAYKU U PEAIbHOM KU3HH.

DYyHKIUHN U TPaPUKHU

OyHKIMA, crnocoObl 3agaHus (QyHKIuU. B3auMHO o00paTHble (QYHKIHMH.
Komnosunus ¢ynkuuii. I'paduk  dyHkuun. DrneMeHTapHble MNpeoOpa3oBaHUs
rpadukoB ¢ yHKIHA.

OO6nactp ompeneneHUss ¥ MHOXKECTBO 3HaueHud ¢yHkuud. Hymu dynkumm.
[TpomesxyTku 3HakonocTostHCTBA. UETHbIe 1 HeuéTHbIe QyHKIMU. [lepuoanueckue
¢ysakiuu. TIpoMexyTku MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl U MUHUMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3HaUCHHsI (PYHKIIUU HAa TIPOMEKYTKE.

Jlunelinasi, KBajJpaTudHas W APOOHO-TUHEWHas (YHKIUU. DJeMEHTapHOE
UCCJIeIOBAaHNE U TTOCTPOCHHE UX I'PaUKOB.

CrenenHas QyHKIMS ¢ HATypaJdbHBIM U IEJIBIM MoKa3ateneMm. EE coiicTBa u
rpaduxk. CBolicTBa u rpaduk KOpHA N-0ii CTENEeH! Kak PYHKIIMU OOpaTHON CTENEHU
C HAaTypaJIbHBIM [1OKAa3aTEJIEM.

[lokazatenbHass U jorapu@muyeckas (QyHKIUH, UX CBOHUCTBA U TpadUKH.
Hcnons3oBanue rpadukoB GyHKIUH 11 pEIICHUS YpaBHEHUH.

TpuroHomeTrpudyeckasi OKPYKHOCTb, OINPEACICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIUOHAJIBHBIE 3aBUCMMOCTM B pEaJbHBIX IMIpOLlECCaX U SIBICHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Hayana MmaTeMaTH4eCKOro aHaIu3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJlaHUsA IIOCJIENOBATENbHOCTEH. MeTton
MaTeMaTU4eCKON UHAYKINHA. MOHOTOHHBIE U OTPAaHUYEHHBIE I10CIE0BATEIBHOCTH.
HcTopusi BO3HMKHOBEHHUS MAaTEeMaTHMYECKOTO aHAJIM3a Kak aHaiu3a OEeCKOHEYHO
MAJIBIX.

Apudmernueckass u reoMmeTpuyeckas nmporpeccunl. beckoneuHo yObiBaromas
reomerpuueckasi nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIIEH T€OMETPHUUYECKOM
MPOrpecCu. JINHENHBINA U 3KCTIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
IpoueHTOB. lcnonb30BaHWE TPOTPECCHMU UL PELICHUS peajbHbIX  3a1a4
IIPUKJIATHOTO XapakTepa.



HemnpepoiBuble (yHKIIMU U uX cBoiicTBa. Touku paspbiBa. ACHUMMOTOTHI
rpadgukoB QyHknui. CBoicTBa (YHKUMU HENPEpPBIBHBIX Ha OTpe3ke. Merton
MHTEPBAJIOB Ul PELICHHUs HEpaBeHCTB. lIpuMeHeHHME CBOMCTB HENpPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkMKU. OnpeneneHne, reOMEeTPUIECKUN U
(du3znyuecKkuii cMbICT NPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHH.

[IpousBoaHBIE  BIEMEHTAPHBIX  (QYHKIUH. IIpousBogHass  cyMMbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKIUH.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOlepaluyd HaJ MHOXXECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHMKO-MHOXECTBEHHOTO —amnmapara  Juls
ONMCAaHUS pPEaJbHBIX IPOLECCOB U SBICHUW, NPU PELICHUM 3a1a4 U3 APYTUX
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTrO OOBEKTa, CJEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucsa v BbIYMCICHUS

Harypanbubie u nensle yucina. IlpuMeHeHrne Npu3HAKOB JEIUMOCTH LIEJIBIX
gyuces, HauOoypmuiki oOumui nenurens (nanee — HOJl) m HamMeHsblnee ooOiee
kpatHoe (nanee — HOK), ocratkoB o Mmojyito, anroputMa EBkinia s pemenus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie uucna. AnreOpanyeckass W TpPUTOHOMETpHUecKas (POpMBI
3aMMCH KOMIUIEKCHOTO 4Hcla. ApUPMETUYECKHE ONEpalMH C KOMIUIEKCHBIMU
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPAMHATHOW TUIOCKOCTH.
®opmysia MyaBpa. KopHu N-oil cTeneHn u3 KOMIUIEKCHOTrO uncia. [Ipumenenue
KOMIUIEKCHBIX YUCEN JIJISl PelIeHUs] PU3NYECKUX U T€OMETPUUECKHUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

Cucrtema u COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB. PABHOCHUIIbHBIE CUCTEMBbI
U CUCTEMBI-CIIEICTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHUH C  TOMOIIBIO
TPUTOHOMETPUUECKONU OKPYKHOCTH. PellieHne TpUroHoMeTpu4eCKUX HEPABEH CTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEpPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METO/Ibl PEIICHHS] CHCTEM M COBOKYIMHOCTEH pAallMOHAJIbHBIX,
UppAIMOHABHBIX, TOKA3aTENbHbBIX U JIOTapU(MHUUYECKUX YPaBHEHUN.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMH.



[IpumeHeHue ypaBHEHU, CUCTEM U HEPABEHCTB K PEIICHUI0 MATEMATHYECKUX
3a/1a4y M 3a/1a4 U3 pa3IMyHbIX 00J1acTell HAYKH U peajbHOM )KU3HU, HUHTEPIPETALIUS
MOJIYYEHHBIX PE3YyJIbTaTOB.

DyHKUUM U TPaPUKHU

I'padpux xommosunmu ¢yHkumii. ['eomerpuyeckue o0pa3pl ypaBHEHHH U
HEPaBEHCTB HA KOOPJAWHATHOM MIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckre meTonbl pelieHHus ypaBHEHHMH W HepaBeHCTB. ['paduueckue
METO/JIbI peILIeHUs 3a/1a4 C MapaMeTpamu.

Ucnonb3oBanue rpadukoB (yHKIMI AJig HCCIENOBAaHUSA MPOIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PEUICHUU 3aJady M3 JAPYTUX YYEOHBIX
NPEIMETOB U PEAIbHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHaJIM3a

[IpumeHeHue mMpou3BOAHON K UCCIIEeNOBaHUIO (YHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl. Haxoxknenre HaubobIIero 1 HAMMEHBIIEro 3HaYeHU N HeTPePhIBHOU
(yHKIIMU Ha OTpE3KeE.

[IpumeHeHne NPOU3BOJHON JUIsi HAXOXKJEHHUS HAWIYYIIEero pEIICHHUs B
OPUKIAOHBIX 3ajayax, s ONpPENeNIeHHs CKOPOCTM W YCKOpPEHHUs Ipolecca,
3a1aHHOTO (hOPMYJION MITH TPaPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO mepBooOpa3HbIX. [lepBooOpasHble
arieMeHTapHbIX QyHKIUH. [IpaBuia HaxoX1eHUs IEPBOOOPA3HBIX.

WuTerpan. I'eomeTpryecknii CMbICI HHTErpaia. BerauciieHne onpeenéHHoro
uHTerpana mno gopmyne Hetotona-JleiiOuuia.

[IpumMeHeHne MHTErpana s HAXOXKICHUS IUIOIMIAAeH IJIOCKUX (GUryp u
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepnbr pemenuit nuddepeHIHAIBHBIX YpaBHEHUH. MartemaTudeckoe
MOJICJIMPOBAHUE pEAIbHBIX IPOLECCOB € MOMOUIbI0  Au(epeHInanbHbIX
YPAaBHEHHUM.

10 KIJACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TOHSATUA  cTepeomMeTpuu. Touka, TmpsiMasi, IUIOCKOCTb,
npoctpancTBO. [loHsiTHE 00 aKCMOMATUYECKOM TMOCTPOCHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPHH U CIIC/ICTBUS U3 HUX.

B3anmHOe pacnosiokeHue MNpsIMBIX B IPOCTPAHCTBE: IEPECEKAIOIINECH,
napajyieJbHbIE W CKpelIMBaroImuecs npsMble. [Ipu3Hakn CKpemmBarOnIInXcs
npsMbIX. [lapannenbHOCTh IPSAMBIX U IJIOCKOCTEN B IMTPOCTPAHCTBE: NapaslIeIbHbIE
MPSIMBIE B POCTPAHCTBE, MAPAILICIIBHOCTD TPEX MPAMBIX, HAaPAUIEIbHOCTD NPSIMON



u 1iockoctu. [lapamnenpHoe M UEHTPaJbHOE MPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOICTBa MNapayIENbHOrO MPOEKTUpOBaHUs. WM300paxenue
¢uryp B mapajuieqbHON MPOEKUUHU. YTIIbI C COHANPaBICHHBIMU CTOPOHAMM, YTrOJI
MEXKIy MPSMBIMH B IIPOCTpaHCTBE. [lapanminenbHOCTh MIIOCKOCTEN: MapaljiebHbIE
IIJIOCKOCTH, CBOWCTBA IapaijIeIbHBIX IIJIOCKOCTEH. [Ipocreiimmue
MPOCTPAaHCTBEHHbIE (QUIYyphl HA IUIOCKOCTH: TETpadAp, NapaulelienuIe],
MOCTPOECHUE CEYCHUM.

[TeprieHAUKYJISIPHOCTH NPAMOMN U IIOCKOCTHU: MEPHEHIUKYISIPHBIEC MPAMBIE B
IPOCTPAHCTBE, MPAMBIE MAPAJUIENbHBIE W NEPHNEHAUKYJISPHBIE K IUIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH MPSAMOW M IIOCKOCTH, TEOpeMa O NpsIMOH
NEPNEHIUKYISAPHON IIJIOCKOCTH. OpToronanpHoOE IIPOEKTUPOBAHHUE.
IlepnieHAUKYJISp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE
OT IPSIMOM 10 TTIOCKOCTH, MPOEKIHs (GUTYPHI HA TNIOCKOCTh. [leprneHuKyaspHOCTh
IJIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH JIBYX IIOCKOCTel. Teopema o Tpéx
NEPHEHIUKYISAPaX.

VYribl B OPOCTPAHCTBE: YrOJd MEXAY NPSIMOM U TIJIIOCKOCTBIO, JABYTPAaHHBIN
yTOJl, JIMHEHHBIA yroj JIBYrPaHHOro yria. TpEéXrpaHHbIM U MHOTOTPAHHBIE YTJIBL.
CBoiiCTBa IJIOCKUX YTJI0B MHOTOTPaHHOTO yria. CBOKWCTBA IJIOCKUX U ABYTPAHHBIX
YIJI0B TPEXTPAHHOT O yIiIa. TeopeMbl KOCUHYCOB M CUHYCOB JIJIsl TPEXTPAHHOTO yTJIa.

MHoOrorpaHHuKu

Bunbsl MHOrOrpaHHMKOB, pa3BEpPTKa MHOrorpaHHuka. Ilpmsma: N-yrosibpHas
npusMa, IpsMas ¥ HaKJIOHHAs! IPU3MBbI, OOKOBAsi U TMOJIHAS IOBEPXHOCTh MIPU3MBI.
[Tapannenenunen, npsiMOYroJbHBIN apaJUICIEITUIIE U €r0 CBoMcTBa. KpaTyaniiue
OyTH Ha MOBEPXHOCTH MHOTrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas
teopeMa [lucdaropa. [lupamuna: N-yronbHasi nmupamua, NpaBuibHas U yceUEHHAs
nupamuabl. CBoiicTBa peébep M OOKOBBIX TpaHEW NPABWIHHOW MHPAMHUJIBIL.
[IpaBusibHbIE MHOTOTPAHHUKH: MpaBWIbHAs MNpHU3Ma W MPaBWIbHAs NUPaMUIA,
MpaBWIbHAS TPEYTOJIbHASI TUPaMU/Ia U IPaBUIIBHBIN TeTpasap, kyO. [IpeactaBnenue
O IPaBWJIbHBIX MHOTOTPAHHUKAX: OKTAP, TOJACKA3AP U UKOCABP.

Beruncienne dl€eMEHTOB MHOTOTPAHHHMKOB: p&Opa, JIuaroHaid, YIJIbIL.
[Inomans OOKOBOW NOBEPXHOCTH M TMOJHOW TMOBEPXHOCTU MPSMOU MPHU3MBI,
IIOMIAh OCHOBAHHM, TEOpEMa 0 OOKOBOM OBEPXHOCTH NPsiMOM Tipu3Mbl. [nomans
OOKOBOW TOBEPXHOCTH W TIOBEPXHOCTH NPABWIBHOW TMHPAMHUIBI, TEOpeMa o
IO YCEYEHHOU TUPAMUJIBL.

CummeTpuss B NOPOCTPAHCTBE. ODJIEMEHThl CHMMETPUU  MNPABUIBHBIX
MHOTOTpaHHUKOB. CHUMMETpUs B MPaBWIBHOM MHOTOTPaHHUKE: CHUMMETpPHS
napajuieJenunea, CUMMETPUS NPAaBWIbHBIX IPU3M, CUMMETPHUS NPABUIBHOU
MMAPAMU/IBI.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE



IToHATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTOpP, MJIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHAIIPABJICHHBIE U  IPOTUBOIIOJIOXKHO
HaIPaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUSA ¢ BEKTOpAMU: CIIOKEHUE
U BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKECHUE BEKTOpa Ha
yucno. CBOMCTBA CIIOKEHUS BEKTOPOB. CBOMCTBA YMHOKE€HHUS BEKTOpA Ha YHCIIO.
IToHaTHE KOMIUTaHapHBIE BEKTOpHI. [Ipu3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pas3lIoKEHUH BEKTOpa IO TPEM
HEKOMIUIaHapHbIM  BekTopam. IIpsAmoyronpHas  cucrteMa  KOOpAMHAT B
npoctpanctBe. Koopaunatel BekTtopa. CBsizb MEXAY KOOPAMHATAMHM BEKTOpa U
KOOpJIMHATAMU TOYEK. YToa Mexay BekTopamu. CKalnsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KVIACC

TeJia BpalueHus

[TonsiTus: UUIMHAPUYECKAs TMOBEPXHOCTh, KOHUYECKAs TOBEPXHOCTb,
chepuueckass TIOBEPXHOCThb, OOpa3yronue TMoBepxHOcTel. Tema BpareHus:
UIUHAD, KOHYC, YCEUEHHBIN KOHYC, cepa, map. BzanmHoe pacnonoxenue cheps
U IJIOCKOCTH, KacaTelibHas IUIOCKOCTh K cdepe. M300pakeHue Ten BpalleHus Ha
riockoctu. Pa3BépTka munnnapa u konyca. Cummerpus cdepsl U mapa.

O6bEM. OcHoBHBIE cBOiicTBa 00BEMOB Ten. Teopema 00 00BEME
NpsIMOYTOJIBHOTO Tapajuienienunena u ciuenctsus u3z He€. OO0BbEM mpaMod H
HAKJIOHHOW MPU3MBI, WJIWHIPA, TUpaMUIIbl U KoHyca. OO0BEM 11apa U IapoBOTro
CErMeHTa.

KoMOuHanuu Ten BpamieHuss ¥ MHOrorpaHHuKoB. [Ipu3ma, BhucaHHas B
IWIMH]IP, OIKCaHHasg OKojo uwiuHApa. Ilepecedenune cdepsl u  1mapa ¢
wiockocThlo. Kacanme miapa u cdepsl miockocTeio. [loHSTHE MHOTOrpaHHUKA,
OMMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHON B MHOTOTPAHHUK WA TEJO
BpalICHUSI.

[Tnomaas MOBEPXHOCTH IWIMHIAPA, KOHYCA, IUIomaabs chepsl U e€ yacTei.
ITonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIANCH TOBEPXHOCTEH
nonoOueIx Guryp. IlpeoOpazoBanue momoOus, roMoTeTus. PemieHue 3amad Ha
IJIOCKOCTH C UCIIOIB30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[locTpoenue ceueHnit MHOTOTPAaHHUKOB U TEJl BPallleHUs: CEYEHUs [IMINHAPA
(mapayneabHO YW MEPHEeHIUKYISIPHO OCH), CEUYEeHHs KOHyca (MapalijieibHble
OCHOBAHUIO U MPOXOJASIINE Yepe3 BEPIIUHY), CEUCHUS 11apa, METOAbl TOCTPOCHHUS
CEUYEHUI: METOJ CIEJ0B, METOJI BHYTPEHHErO0 MPOEKTUPOBAHMSI, METO] MIEpeHoca
CEeKyIIEH TIIOCKOCTH.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE

BexkTops! B npoctpancTBe. Onepanuu HaJl BEKTOpamMu. BEKTOpHOE YMHOKEHUE
BEKTOpOoB. (CBOWCTBa BEKTOPHOrO yMHOXeHHS. [IpamoyronpHas cucrema



KoOpauHaT B mnpoctpaHcTBe. KoopaunaTel BekTopa. PasnokeHue BekTopa IO
6a3ucy. KooparHaTHO-BEKTOPHBIN METOJ IPHU PELIEHUH T€OMETPUUECKHUX 3a/1a4.
JIBHKeHUs B IPOCTPAHCTBE
JBuxenus: npoctpancrBa. OtoOpaxkeHus. J[BUKEHUS M PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHMM. Buasl JBWKEHUH: TapaulelbHBIA TEPEHOC,
LIEHTpaJbHasd CHUMMETPHS, 3€pKAJIbHAS CUMMETPHUS, IMOBOPOT BOKPYT HPSIMOM.
[IpeobpazoBanus noxobus. [Ipsimas u chepa Ditnepa.

10 KVIACC

I'pad, cBsa3ublii rpad, nytu B rpade: mukibl 1 1nenu. CteneHs (BaJIeHTHOCTD)
BepiuHbl. ['padsl Ha mmockocTu. JlepeBbs.

Crny4aitHble SKCTIEPUMEHTHI (ONBITHI) U CIyYailHbIe COOBITHSA. DJIEMEHTApHbIC
coObIThs (MCX0/bl). BeposTHOCTH ciaydaitHOro coObITHS. BaM30CcTh 4acTOTHI M
BEPOSTHOCTU COOBITUN. CiTydaliHbIE ONIBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU
COOBITHUSIMU.

Omnepanuu HaJ COOBITHSMU: TEpeceueHre, 00beTMHEHNE, TPOTUBOIIOIOKHbBIC
coObITHs. J(narpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTE.

VYcioBHAas BEPOSITHOCTh. YMHOKEHHUE BEPOSITHOCTEH. [lepeBO cCiy4yaliHOTO
skcriepuMenTa. Popmyna nonHou BeposaTHocTH. Dopmyina balieca. HezaBucumbie
COOBITHSI.

bunapHbIii ciydaiiHbIid ONBIT (MCTIBITAHKE), YCIIEX U Heynada. HezaBucumele
ucnbiTanus. Cepusi HE3aBUCUMBIX HCHBITAHUI 10 IEpBOro ycnexa. [lepectaHoBKH
u dakrtopuan. Yucino coueranuit. TpeyrompHuk Ilackans. dopmyna OuHOMA
HprotoHa.

Cepust He3aBUCUMBIX UcTibITaHul beprymmu. CiayuaiiHpIi BEIOOP M3 KOHEUHOH
COBOKYITHOCTH.

Cnyuaitnas  BenuuuHa. Pacnpenenenue  BepostHocteil.  [{uarpamma
pactpenenenus. Onepanuu Haj CiIy4yalHbIMHU BelnunHamu. buHapHas ciaydaiiHas
BesmunHa. lIpumepsl pacnpeneneHuii, B TOM 4YHCIE TIE€OMETPUYECKOE U
OMHOMUANIBHOE.

11 KJIACC

CoBMmecTHOE pachOpeliesieHHe JIByX Ciy4dalHbIX BeauduH. He3zaBucumeble
CJIy4aiHbIE BEJIMYUHBI.

Marematndeckoe OXXHUJaHUE CIAy4alHOM BEJIWYWHBI (pacrpenesieHus).
[IpuMepbl TpUMEHEHHS] MaTeMaTUYECKOrO0 OXKHUJIaHHs (CTpaxoBaHHE, JOTepes).
MaremaTnueckoe OKujlaHue OWHAPHOM CiydyalHOW BeJNWYMHBI. MaTeMaTthueckoe



OKMJIAHUE CYMMBI  CIIy4allHbIX BEIWYMH. MaremaTu4eckoe  OXKHJIAaHHE
reOMETPUYECKOro 1 OMHOMHUAIBLHOTO PACTIPEAEICHUI.

Jucniepcuss W CTaHAApPTHOE  OTKJIIOHEHHWE  CIIYYalHOW  BEJIMYMHBI
(pacupenenenus). Jlucniepcust OMHapHOU ciydaitHOM BenuuuHbl. MaTeMaTtnuueckoe
O’KHMJIAHUE MPOU3BEEHUS U JUCIIEPCUS CYMMBI HE3aBUCUMBIX CIy4YalHbIX BEJITUYHUH.
Jucnepcust W CTaHIAPTHOE OTKJIOHEHHWE OWHOMHUAIBHOTO pacHpeeiaeHUs.
Jlucrniepcrs U CTaHAAPTHOE OTKIIOHEHUE T'€OMETPUYECKOTO PACTIPEIEIICHHUS.

HepaBenctBo Yeobnimépa. Teopema UebnmmnéBa. Teopema bepuymnu. 3akoH
Oonpmx  yuced.  BolOopouHbli  MeTOn — uccienoBaHuil.  BeibopouHble
XapakTepucTuk. OLEHUBaHUE BEPOSITHOCTU COOBITHS MO BHIOOPOYHBIM JITaHHBIM.
IIpoBepka MpoOCTENUIINX TUIIOTE3 C TOMOUIBIO U3YYEHHBIX PACIIPEACICHUN.

HenpepbiBHble ciyyalinble BenuuyuHbl. llpumepbl. @yHKIMS TUIOTHOCTH
BEPOSITHOCTU paclpeeneHnus. PaBHOMEpHOE paclpeleseHue M €ro CBOWCTBA.
3amaun, NpUBOJAIINE K MIOKA3aTEIIbHOMY PACHpPENEIICHHUIO. 3a4a4y, IPUBOISIINE K
HOPMaJIBHOMY pacrpeaeaeHuro. OyHKIHS IJIOTHOCTH BEPOSITHOCTHU
MOKa3aTeJIbHOT0 pacnpenenaeHus, PyHKIMs MIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pactpenenenus. OyHKIMS MIIOTHOCTH U CBOMCTBA HOPMAJIBHOTO paclpeIeNICHHUS.

[locnenoBaTenbHOCTh  OJIMHOYHBIX  HE3aBUCUMBIX  COOBITHHA.  3amauw,
npuBoAsIIME K pacnpeneneHuto Ilyaccona.

KoBapmaruss nByx ciydaiiaeix BenuuuH. Koadduiument nuHeHHON
koppessiiuu.  CoBMecTHbIe  HAONIONEHHUS  JBYX  BEJIMYMH.  BBIOOpOUYHBIN
ko3 dunment koppensuuu. Paznuuve Mexay JTUHEHHONW CBSI3bI0 M NMPUYUHHO-
CJIEICTBEHHOM CBsI3bt0. JIMHEIHAs perpeccus, METO/I HAMMEHBIINX KBaJIpaTOB.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJIHET'O OBILEIO
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyUaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIECTBA, MPEACTABICHUE O MATEMAaTUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJIEHUN, MPOLEIYP
TPaXKJIAaHCKOTO  obOmiectBa  (BBIOOPHI, ONPOCHl U JPYroe),  YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON IpakIaHCKOW UJECHTUYHOCTH, YBOXKCHUS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusax, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
IPUMEHEHHEM JTOCTUKEHUI HAYKU U IESITENbHOCTBIO YYEHOT O, OCO3HAHUE JTUYHOTO
BKJIaJ]a B IOCTPOEHUE YCTOMYHBOTO OYIyIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYasl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUH, pacCyKIECHUMH, BOCIPUUMUYHUBOCTH K
MaTeMaTU4YEeCKUM acleKTaM Pa3IuyHbIX BUJOB UCKYCCTBA;

5) pusnveckoro BOCHUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEcax 3/I0pOBOro 1 06€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE NHUTAaHHE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3HUECKass aKTUBHOCTb), (PHU3NYECKOE COBEPIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbIC IIJIAHBI,



FOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a]la4y MaTeMaTUUYE€CKON HAMPaBIEHHOCTH;

7) 3KOJIOTHYeCKOT0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTMUYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpelbl, OCO3HaHUE II100AIBHOTO XapakTepa 3KOJIOTHYeCKUX MpoOieM, OpUCHTALIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpYKarolel cpenbl, MIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIECTBEHHOM NMPAKTUKU, TOHUMAHUE MaTEeMaTHYECKON
HAyKU Kak c(epbl 4eJI0BEUECKOM NeSITEIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUMMOCTH
JUISL Pa3BUTHS ITUBWIN3AIIUU, OBJIAJICHUE S3bIKOM MAaTEeMaTUKH M MaTEMaTUYeCKOM
KyJIbTYpOH KaK CPEJCTBOM MO3HAHUSI MUPA, TOTOBHOCTH OCYIIIECTBIISATH MIPOSKTHYIO
U UCCJIEIOBATEIBCKYIO ICATEILHOCTh HHINBUAYAJIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYUIECTBEHHBIE IMPU3HAKH MAaTeMaTHYECKHUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIIpUHMMATh,  (OPMYJIMPOBATH W  MPEeoOpPa3OBBIBATH  CYKICHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBATH apPIryMEHTAIMIO, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BApUAHTOB PELICHHUS, BHIOUPATh HauboJiee MOAXOASIINI C YYETOM CaMOCTOSITEBHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBarebcKue AeicTBUA:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENBHO CIUIAHUPOBAHHBIA SKCIIEPUMEHT, UCCIEAOBAHKE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOJIOJIEHUs,  MCCIEIOBAaHUS, OLEHHUBATH  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHOOpPMAIUK, TaHHBIX, HEOOXOAUMBIX JIsi OTBETa HA
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3TUYHBIX BUI0B U (hOpM
Ipe/ICTaBIICHUS;

CTPYKTYpPHpPOBaTh MH(POpPMAIMIO, MPEJCTABIATh €€ B PA3IUUHBIX (opMax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEIAMH OOIICHUS, ICHO, TOYHO, TPAaMOTHO BBIPaXKaTh CBOKO TOUYKY 3PEHUSI B YCTHBIX
U THCHMEHHBIX TEKCTaX, JaBaTh IIOSACHEHUS TO XOJYy PpEIICHUS 3ajadH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
nmpoOJIeMbl, peIIacMoi 3ajayd, BBICKA3bIBATh HJCH, HAICJICHHBIC HAa ITOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJICTABIATh PE3YJAbTAaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, WCCIIeI0BaHNUs,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTAaBIIATH IIJIaH, AJITOPUTM PEIICHUS 33a/1auH, BHIOUPATh CIIOCOO PEIICHUS C
yIETOM UMEIONIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIQJICTh  HAaBbIKAMU  IO3HABATCIBHOW  PEQUICKCHU  KaK  OCO3HAHUSA
COBEPIIAEMbIX JEUCTBUI M MBICIHTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJCTh
crocobaMy CaMOTIPOBEPKH, CAaMOKOHTPOJISI TpoIlecca M Pe3ysibTaTa PEIICHUS
MaTeMaTHYECKOM 3a7a4u;

NPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICATECILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JIAHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yjIbTaTa IEIH U YCIOBHUSIM, OOBSCHATH MPUIHHBI
JTOCTIKEHUST WM HEJOCTHKCHHS PE3yJbTAaTOB JEATEIHbHOCTH, HAXOIUTh OLIUOKY,
J1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

NOHMMATh M HCIIOJIh30BaTh MPEHUMYIECTBA KOMAHIHONH M HWHJIWBHIYyIbHOU
paboThl MpU pEIIeHWH YYEeOHBIX 3aJad4, NPHHUMATh IeJIb COBMECTHOM
JCATEIBHOCTH, TUTAHHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOTHI, paclpeicisTh
BU/JIBI pabOT, TOTOBApUBATHCS, 0OCYKIaTh MPOIECC U Pe3yJIbTaT pabOThI, 00001aTh
MHEHUS HECKOJIbKUX JIIO/IEeH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBBIE IITYPMBI» U UHBIE), BBIMOIHATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOM JICUCTBHUSI C IPYTUMU WICHAMH KOMaH/Ibl, OLICHUBATh KAYECTBO CBOETO BKJIaa
B OOmMi TPOAYKT 1O KPUTEpHUsM, CGHOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K konmy obOydyenuss B 10 kjacce oOyd4arouIuiicss MOTYYUT CIEAYIOIIHE
MpPEeIMETHBIE PE3yJbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hauajga MaTeMaTUYeCKOr0 aHaIN3a»:

Yucsa 1 BBIYUCJICHHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIMOHATBFHOE YHCIIO, OCCKOHEYHAs
nepuoAndecKas JApoOb, MPOLEHThl, HPPAUUOHATBHOE YHUCJIO, MHOXKECTBA
palMOHATBHBIX U IEMCTBUTEIbHBIX YHCEI, MOJYJIb IEHUCTBUTEIBLHOIO YNCIA;

OPUMEHATh JIpOoOM W MPOLEHTHl JIS pEUIeHUs NPUKIATHBIX 3aJad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MIPUMEHSTh MPUOTUKEHHBIE BBIUUCIICHHUS, IPABUIIA OKPYTICHUS, IPUKUIIKY U
OLICHKY pPe3yJIbTaTa BHIYUCIICHUI;



CBOOOJHO ONEpUpPOBaTH TMOHATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCIIOJIB30BaTh MOAXOAAIIYI0 (OPMY 3alIUCU IEUCTBUTENBHBIX YUCEN JUISl PEIICHHUS
MIPAKTUYECKUX 3a/1a4 U MPEJACTABICHUS TaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: APU(PMETHUECKUII KOPEHb HATypalbHOU
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAIBLHBIM MOKa3aTeJeM;

CBOOOJHO ONEPUPOBATH MOHATUAMM: JIorapudM Uwucna, AECATHUYHBIE WU
HaTypajbHbIE JTOrapu(MbI;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CHUHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

ONEPUPOBATH MOHATUSAMHU: APKCUHYC, APKKOCHUHYC M apKTAHIE€HC YUCIOBOTO
apryMeHTa.

YpaBHeHUs ¥ HEPaBEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHIMU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIEC YPABHEHHS U YPABHEHUS-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PAa3IMYHbIE METOJbl pEIICHUs palMOHAIbHBIX W APOOHO-
palMOHANBHBIX YPAaBHEHHM, MPUMEHITh METOJ HWHTEPBAJIIOB JIA PELICHUS
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW MEepEMEHHOM,
MHOTOWIEH C HEeIbIMUA KO3 PUITMEHTaMHU, KOPHU MHOTOUICHA, IPUMEHSATD JIeJICHUE
MHOIO4JIEHa Ha MHOIOWIEH C OCTaTKOM, TeopeMy be3dy u Teopemy Buera s
pelIeHus 3aay;

CBOOOJTHO ONEPUPOBATH TMOHATHAMHU: CHUCTEMa JIMHEWHBIX YpaBHEHUIA,
MaTpula, OMNpPENENUTeNb MaTpulbl 2 X 2 W €ro TEeOMETPUYECKUN CMBICT,
UCIIOJIB30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIYKCICHUS €ro 3HAYCHWS,
IPUMEHATh ONPEACIUTENN JUId PELIEHUST CHUCTEMBl JIMHEWHBIX YpaBHEHUHU,
MOJEIMPOBATh PEAJIbHBIC CUTYAIlMA C MIOMOIIBIO CUCTEMBI JIMHENHBIX YPABHEHUN,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIH C IOMOLIBI0O MATpUIl U OIPEIEIUTENEH,
MHTEPIPETUPOBATD ITOJTYy4YECHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMHU IS TpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATD NIPEOOPA30BaHUS YHUCIOBBIX BBIPAKEHUI, COAEpKAIINUX CTEIIEHH C
palMOHATIBHBIM [TOKA3aTEIEM;

UCIIOJIb30BATh CBOWCTBA norapu@moB JUISL npeoOpa3oBaHus
Jorapu()MUUYECKUX BBIPAKEHUM;

CBOOOIHO OMNEpUPOBaTh MOHSATUSMU: HppPAIlMOHAIbHbBIC, MOKAa3aTeIbHbIE U
JorapuMHUUECKUEe ypaBHEHUS, HAXOAUTh UX PEUICHHs C TOMOIIbIO PABHOCUIIbHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIbI A1 peoOpa30BaHUs
TPUTOHOMETPUUYECKUX BBHIPAKEHUH;

CBOOOJHO ONEPUPOBATH IMOHSITUEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
OPUMEHATH HEOOXOAMMBIE  (OPMYNBl  JUIsI  PEHICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUIECKUX YPABHEHHIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATH
BBIPAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCTIOIb30BAHUEM allapaTa ajreopsbl.

DYyHKIUH U TPAPUKU:

CBOOO/IHO OTEPUPOBATH MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3aaHus (PyHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (YyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB QyHKIHI;

CBOOOJTHO OINEPUPOBATH MOHATUSIMH: OOJACTH ONPEEICHUS U MHOYXKECTBO
3HaYeHWH PYHKINU, HYTU QYHKIMH, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOJIHO OIEPUPOBATh TOHATHAMH: UYETHBIE M HEUYETHBIE (YHKIIUH,
nepuoandeckue QyHKIUH, POMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI
MUHUMYMbI (YHKIIUM, HauOoybliee W HaWMEHbIIEe 3HAYCHHWE (YHKIHHA Ha
IPOMEXKYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAsI (PYHKLMS C HATypaJbHbIM U
LeJIbIM TOKa3aTesieM, Ipauk CTeneHHON (YHKIMU C HaTypalbHBIM U LEIBIM
nokaszaTeneM, rpauk KOpHs N-oi cTeneHu Kak (pyHKIUU OOpaTHOM CTEHEHH C
HaTypaJIbHbIM I10Ka3aTeJeM;

ONEepUpPOBaTh MOHATUSAMU: JIMHEHWHas, KBaJpaTU4Has M JPOOHO-IMHEWHas
(YHKIMH, BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U ITOCTPOCHUE UX IPaUKOB;

CcBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: IOKazaTelbHas W JIOrapupMUUecKast
GbyHKIMM, WX CBOWCTBAa W rpadHKH, HMCIOIL30BaTh UX TpadUKH IS peElIeHUS
YpaBHEHUM;

CBOOO/IHO OMNEpUPOBATH TMOHATUSAMU: TPUTOHOMETPUYECKAsT OKPYX HOCTb,
oIpeiesieHue TPUTOHOMETPUUYECKUX (PYHKIIMM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpHU pEelIeHUU 3aJad U3 JAPYTUX y4eOHBIX MPEIMETOB U peasbHOM
’KU3HH, BBIPAKaTh GOPMyJIaMU 3aBUCHUMOCTH MEK/y BEIMUNHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOO/IHO OMEepUPOBATh MOHATUAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi FT€OMETpHUUECKas MPOrpeccusi, TNHEHHbBIN U
HKCMOHEHLIUAIBHBIN POCT, (POPMYJIa CII0KHBIX IPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAHTE;

MCIIONIb30BaTh MNPOTPECCHM ISl PELICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: TIOCIEI0OBATENBHOCTb, CIIOCOOBI 3a1aHUS
IIOCJIEA0BATENIBHOCTEM, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXKACHHS MAaTeMaTH4YECKOrO aHalau3a KaKk aHalInsa
OECKOHEUYHO MaJbIX;

CBOOOJIHO ONIEPUPOBATH NOHATUAMU: HENPEPBIBHBIE (DYHKIIUHU, TOUKU Pa3pbIBa
rpaduka GyHKIHUH, ACUMIITOTHI rpaduka QyHKINH;

CBOOOJTHO OINEPUPOBATH TOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (PYHKIMH AJI pElIeHUs 3a/ay;

CBOOOJTHO OIEpPUPOBATh TMOHATUSMU: TMepBasi W BTOpas MPOU3BOIHBIC
(GyHKIMH, KacaTeabHas K rpaduky G yHKINH;

BBIUUCISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
IBYX (DYHKIIMM, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIIHI;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3UYECKHM CMBICH MPOU3BOJAHON s
peuieHus 3aaad.

MHoxecTBa U JIOTMKa:

CBOOOJTHO ~ OMNEpUPOBAaTh  TMOHATUAMH: MHOXECTBO, ONEpalMM  Haj
MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJisi OMUCaHUS PeasIbHbIX
IPOIIECCOB U SIBJICHUH, NIPU PEIICHUH 3a7a4 U3 APYTUX YUYEOHBIX IPEIMETOB;

CBOOOJTHO ONEpPUPOBATH MOHSATUSMU: OIpEACIICHHe, TEeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMaTUYECKOTO 00BEKTA, I0KAa3aTeIbCTBO, PABHOCUIIbHBIC
YpaBHEHUS 1 HEPABEHCTBA.

K konmy obOywyenuss B 11 kjacce o0Oyd4arouiuiicss MOJTYYUT CIEIYIOIIUE
NPEeIMETHBIE Pe3yJabTaThl MO OTAEIHHBIM TeMaM paboueill MporpamMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIU3a:

Yucia ¥ BBIYUCJICHUSA:

CBOOOJTHO OTIEPUPOBATH MOHATUSAMHU: HATYPAITBLHOE U 11€JI0€ YUCII0, MHOKECTBA
HaTypaJbHBIX U LIEJbIX YHCEJI, UCIOJIb30BaTh MPU3HAKHU JIEIMMOCTH LIEJbIX YHCEI,
HO/l n HOK HarypaibHBIX 4HMcCen I PEelIeHUs 3aaad, MPUMEHSTh aJIrOPUTM
EBxnupna;

CcBOOO/IHO ONEpUpOBaTh MOHITHEM OCTAaTKa IO MOAYJIO, 3alUCHIBATh
HaTypaJbHbIE YMCIA B Pa3JINYHBIX MO3ULUOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOO/IHO ONEpPUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCIO U MHOKECTBO
KOMIUIEKCHBIX YHCeJl, MPEACTaBIATh KOMIUIEKCHBIE YHUCIIa B alreOpandeckod u
TPUTOHOMETPUYECKOH (opMe, BHITOIHATH apU(PMETHUECKUE ONEepaluu ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJIHO OMEPHUPOBATH TMOHATUSIMU: HUPpALMOHATBHBIE, TOKa3aTelIbHbIE WU
norapuMuUYecKre HEPAaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCHUJIBHBIX MEPEXOJIOB;

OCYHIECTBIISITh OTOOp KOpPHEH TMpU pPEIIEHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OINEpPUPOBATH TMOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
MPUMEHSTh  HEO0OXOoauMble  (OpMYJbl ISl  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOJIUTh PEIICHUS
CHUCTEMbI U COBOKYMHOCTEW pallMOHAIIbHBIX, UPPAIMOHAIIbHBIX, TTOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHCHUIN U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, HMppallOHAIbHEIE, MOKa3aTeNbHBIE,
norapumMuyeckue W  TPUTOHOMETPUYECKHUE YpaBHEHHUS] U  HEPaBEHCTBA,
cojepKalue MOIYJIu U MapameTphl;

MPUMEHATH rpaduuecKrue METObI JIJIsl PEIICHUS YPAaBHECHUN U HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJCMPOBATh pealibHbIe CHUTyalldd Ha S3bIKE alnreOpbl, COCTABIATH
BBIPA)KCHUS, YpPABHEHHMs, HEPAaBEHCTBA M HX CHUCTEMBl [0 YCIOBHUIO 3aJayH,
UCCJIEIOBAaTh TIOCTPOEHHBIE MOJENM C HCIOJB30BAHUEM afmaparta ajireopsl,
UHTEPIPETUPOBATH MOJTYYEHHBIN PE3YIIbTAT.

DOyHKUNM U TPAPUKH:

CTpOUTh TpadUKH KOMIO3ZUIMK (PYHKIUH C MOMOIIBIO 3JIEMEHTAPHOTO
UCCJICOBAHUS U CBOMCTB KOMITIO3UITUU JIBYX ()YHKITUH;

CTPOUTH FT€OMETpUUYECKHIE 00pa3bl ypaBHEHUN U HEPABEHCTB Ha KOOPAUHATHOM
MJIOCKOCTH;

CBOOOJTHO  OINEpPUPOBATH MOHATUSIMHU: TPaPUKA TPUTOHOMETPUUECKHUX
dynKImii;

OPUMEHATh (PYHKIIMU 11 MOJEIUPOBAHMUS W WCCIEIOBAaHUS PeaTbHBIX
IIPOLIECCOB.

Hauyana maTeMaTH4eCcKOro anajamusa:

MCIIOJIb30BaTh MPOU3BOAHYIO JUISl UCCIEA0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
U SKCTPEMYMBI;

HAXOJIUTh HAaHOOJbIIEE U HAUMEHbIIEE 3HAYCHUS! (PYHKIIMM HEPEPHIBHOW Ha
OTpE3KE;

UCIIOJIb30BAaTh MPOU3BOAHYIO MJII HAaXOXJCHUS HAWIY4ylIero penieHus B
MPUKJIAJIHBIX, B TOM YHCJIE€ COI[MATIbHO-D)KOHOMHUYECKUX, 3a7a4ax, AJIsl ONpeaeaeHus
CKOPOCTH M YCKOPEHUSI MPOIlecca, 3aIaHHOr0 (hOPMYJION UK TPpaUKOM;



CBOOOJHO OMNEpUpPOBaTh MOHATUAMM: MEPBOOOpaA3HAs, ONpPENEIEHHBIH
MHTErpaj, HAaXOAWUTh IEpPBOOOPA3HbIE JIIEMEHTAPHBIX (PYHKUHMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitouuna;

HaXOJUTh IUIOLIAJN IIOCKUX QUTYP U OOBEMBI TEJ C TOMOLIBIO MHTErpaa;

UMETh MPEACTABIECHUE O MATEMAaTHYECKOM MOJEIMPOBAHUM HAa IpUMEpe
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaJAHBIE 3a1a4d, B TOM YHUCJIE COLHUAIBHO-YKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAJIN3A.

ITo reomerpun

K xoniy 10 kinacca oOyvaromuiicst HAy9UTCS:

CBOOOJTHO OIEPUPOBATh OCHOBHBIMH TIOHSATHSIMH CTEPEOMETPHUH TIPH
pElICHNH 3a7a49 U MMPOBEJICHUH MaTEeMAaTHYECKUX PACCYKIACHUH;
NPUMEHATh aKCHOMBI CTEPECOMETPUU W CIICJICTBHS M3 HUX IPHU PEUICHUU
TCOMETPUYCCKUX 3a/1a4;

KJIacCU(UIIMPOBATh B3aWMMHOE PACIIOJIOKECHHUE NPSIMBIX B MPOCTPAHCTBE,
IUTOCKOCTEH B IPOCTPAHCTBE, MPSAMBIX U TNIOCKOCTEH B MTPOCTPAHCTBE;
CBOOOJHO  OINEPUPOBATHh IOHATHUSIMH, CBSI3aHHBIMH C yrjaMd B
IPOCTPAHCTBE: MEXIY MPSIMBIMH B TMPOCTPAHCTBE, MEXAY MPSMON U
IUIOCKOCTBIO;

CBOOOTHO OMIEPUPOBATH MOHATUSMHU, CBI3aHHBIMUA C MHOTOTPaHHUKAMU;
CBOOOJTHO pacro3HaBaTh OCHOBHBIE BHAbI MHOTOTPAHHUKOB (MIPU3MA,
UpaMuIa, MPSMOYTOJIbHBIN Napasuienenunes, Kyo);

KJacCu(UIUPOBaTh ~ MHOTOTPAaHHUKH,  BBIOMpas  OCHOBaHUS A
KJ1acCU(pUKAITUY;

CBOOOJHO  OMEpUpPOBATH  TMOHSATUAMH, CBS3aHHBIMH C  CEUYCHHEM
MHOTOTPaHHUKOB TTIOCKOCTBIO;

BBITIOJTHSATh napasiesibHOE, [IEHTPAJILHOE u OpPTOTOHATBHOE
IPOEKTUPOBaHUE (GUTYP Ha IIOCKOCTh, BBITIOHITH U300pakeHus GUryp Ha
TUTOCKOCTH;

CTPOUTH CEYCHHUS MHOTOTPAHHUKOB PA3TUYHBIMA METOJAMU, BBHITIONHSTH
(BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

BBIUMCTSATH  IUIOIIAAMA  TOBEPXHOCTEH  MHOTOTPAHHUKOB  (MIpU3Ma,
nupamu/ia), FTeOMETPUUECKUX Tell C MPUMEHEHUEM (pOpMyIT;

CBOOOJTHO OTIEPUPOBATH MOHITHIMHU: CHMMETPHUS B MIPOCTPAHCTBE, IICHTD,
0Ch U IJIOCKOCTh CUMMETPHH, TICHTP, OCh U TUIOCKOCTh CHMMETPUU (PUTYPBHI;
CBOOOJTHO OIEPUPOBATH TOHITHSAMH, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJIMHATAM B ITPOCTPAHCTBE;

BBITIONHSTH JICHCTBUS HAJl BEKTOPaMU;



pemaTe 3aJadyd Ha JIOKa3aTeJIbCTBO MAaTEMAaTHYECKHMX OTHOLIEHUWA U
HAax0KJICHUE TEOMETPUYECKNX BEIMYNH, IPUMEHSIS U3BECTHBIE METOIBI ITPU
pelIEHNH MaTEMAaTHUYECKUX 3a/ad IOBBIIMIEHHOTO W BBICOKOTO YPOBHS
CJIOKHOCTH;

OPUMEHATh NPOCTEUIINE MPOrPAMMHBIE CPEACTBA U JJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPY PEUIEHUH CTEPEOMETPUUYECKHUX 3a/1aY;
U3BJIEKaTh, NPEOOPA30BBIBATH U HHTEPIPETUPOBATH HHPOPMALIUIO O
OPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, MNPEACTaBICHHYIO Ha
YepTekax U pUCYHKaAX;

OPUMEHATh IIOJYyYECHHBbIE 3HAHUS HA NPAKTUKE: CpaBHUBATh U
AHAJM3HUPOBATh PEAIbHBIE CUTyallMd, MPUMEHATh W3yUYECHHBIE MOHITUS B
npolecce MOMCKa  pelIeHHs  MaTeMaTH4ecKH  CcOopMYIUpPOBAHHOM
npo0JieMbl, MOJEIUPOBATh pEalbHbIE CUTYallMM Ha $3bIKE T€OMETPHH,
UCCIIEN0BaTh MOCTPOCHHBIE MOJIENN C UCIIOJIb30BAHHEM T'€OMETPUUECKUX
NOHSATHM W TEOpeM, ammapara ajireOpbl, pemath MPaKTHYEeCKUE 3ajadd,
CBSA3aHHBIE C HAX0K/ICHNEM T€OMETPUUECKUX BEJINYUH;

UMETh TPEACTABICHUS OO0 OCHOBHBIX ATamax pa3BUTUS T€OMETPUU Kak
COCTaBHOM YacTH (yHIAMEHTA PA3BUTHS TEXHOJIOTHI.

K xonity 11 kinacca oOyJaromuiicst HAy9UTCS:

CBOOOJTHO OMNEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMH C IHJIMHIPUYECKOM,
KOHUYECKON U c(hepuvecKkol TMOBEPXHOCTSIMHU, OOBACHITH CIIOCOOBI
MOJTyYEHHUS;

OIepUPOBATH MOHSATUAMHU, CBSI3aHHBIMHU C TEJIAMH BpPALIECHUS: [IMIIUHIPOM,
KOHYCOM, chepoit U mapom;

pacrio3HaBaTh Teja BpamieHus (MWIMHAP, KOHyC, cdepa W IIap) H
OOBSICHATD CITIOCOOBI IMMOJTYUCHHS TSN BpaIllCHUS;

KJIacCU(UIUPOBATH B3aMMHOE PACIONIOKEHUE Chephl U MIIOCKOCTH;
BBIYUCTSITh BEIWYMHBI DJIEMEHTOB MHOTOTPAHHUKOB U TEJ BpalleHHUS,
00BEMBI ¥ TUIONMIAIM TIOBEPXHOCTEH MHOTOTPAHHHUKOB W TEJNl BpAICHUSA,
T€OMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATUSMH, CBSI3AaHHBIMU C KOMOWHAIMSIMHU Tell
BpallleHWsI 1 MHOTOTPAaHHUKOB: MHOTOTPAHHUK, BIUCAHHBIN B cdepy U
OMMHMCAaHHBIA OKOJO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJO
BpAIIICHHUS;

BBIYUCTISITh COOTHOIIEHUSI MKy TUTOIIAISIMU TIOBEPXHOCTEN M 00BEMaMu
ITOJIOOHBIX TEJI;

n300pakaTh W3ydaeMmble (UTYPHI, BBINOIHATH (BBIHOCHBIC) TUIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CCUCHHSI TEJI BPAIICHIS;



e W3BIIEKaTh, MHTEPIPETUPOBATH U MPEOOPa30BBHIBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (QUrypax, NpeACTaBICHHYIO Ha
YEepTEXKAX U PUCYHKAX;

e CcBOOOJHO ONMEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTRBE;

e BBINOJHATH ONEPALUK HAJl BEKTOPAMH;

e 33/1aBaTh INIOCKOCTh YPABHEHHUEM B JICKAPTOBOU CUCTEME KOOPMHAT;

e pelaTh FEOMETPUUYECKUE 3a/1aUM HA BBIYUCIIEHUE YTIIOB MEXIY MPSIMBIMU U
MJIOCKOCTSIMU, BEIYMCIIEHUE PACCTOSAHUN OT TOYKH J0 IJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPJIUHATHOT'O METO/IA MPU PEIICHUU;

e CBOOOJHO OINEPUPOBATH TMOHATHSIMHU, CBSI3aHHBIMH C JIBIDKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUN;

e BBINOJHATh M300paXEHUS MHOTOTPAHHUKOB W TeJI BpallCHUs MpH
MMApAUICIIBHOM  TEPEHOCE, LEHTPAIbHOW CUMMETPUH, 3EPKAJIbHOU
CUMMETPHUH, TIPU TIOBOPOTE BOKPYT MPSMOM, MpeoOpa3oBaHUs MO100uS;

e CTPOUTH CEYEHUS MHOTOIPAHHHUKOB W TEJI BPAILCHUSA: CEUCHUS IUIMHIIpA
(mapanienbHO Y MEPIeHANKYISIPHO OCH), CeUEHHUs KOHYyca (Tapasuie/ibHbIe
OCHOBAHMIO U MTPOXOJIAIINE YEPE3 BEPIIMHY ), CEUCHUS 111apa;

e HCIIOJB30BAaTh METOABI TOCTPOCHHUS CEUEHWH: METOJl CIEIOB, METO]
BHYTPEHHET0 IIPOEKTUPOBAHUSI, METO/JI IIEPEHOCA CEKYILEHN IIIIOCKOCTH;

e JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

e TMPHUMEHSATHh TeoMeTpuyeckre (aKThl ISl PEIICHUsS CTEPEOMETPUUECKHUX
3a7a4, MPEANONArarollnX HECKOJIBKO IIArOB pEIIEHUs, €CJIU YCIOBUS
IpUMEHEHUS 3aJ]aHbl B SIBHOUM U HESIBHOM (opMme;

e pemaTre 3aJa4d Ha JOKAa3aTeJIbCTBO MAaTEMaTHYECKUX OTHOLICHUN U
HaxXO0XJIEHUE T€OMETPUUYECKUX BEIINYNH;

e INPUMEHATH NPOTPAMMHBIE CPEACTBA U IEKTPOHHO-KOMMYHUKALMOHHBIE
CHCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a/1a4;

e TIPUMEHSATH NIOJyYCHHBIE 3HAHKS HA PAKTUKE: CPABHUBATH, AHATTU3UPOBATH
U OLECHUBATh pPEaJbHbIC CUTyalHH, IPUMEHATb HW3YYECHHBIC TIOHSITHS,
TEOPEMBI, CBOMCTBA B IMPOLECCE IOUCKA PEHICHUS MAaTEeMaTH4YECKU
chOopMyIMpPOBAaHHON TPOOJIEMBI, MOJIETUPOBATh pEabHBIE CUTYallMd Ha
SI3bIKE T€OMETPHH, UCCIEA0BATH ITIOCTPOECHHBIE MOJIENIA C UCIIOJIb30BAHUEM
F€OMETPUYECKUX TMOHITUH M TEOopeM, ammapara aiareOpbl, peniaTh
IPAKTUYECKUE 3a7a4yd, CBSI3aHHBICE C HAXOXJICHUEM TIE€OMETPUYECKUX
BEJINYNH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tamax pPa3BUTHUS F€OMETPUU Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOT .

ITo xypcy BeposiTHOCTH M cTaTHCTMKa K KOHIly 10 KJacca oOydaromuiics

HAYYUTCS:



CBOOOJIHO ONEpUPOBATh MOHATUAMMU: Ipad, MIOCKUI rpad, CBI3HBIN rpad,
yTh B rpade, 1enb, HUKII, AEPEBO, CTENEHb BEPILIHUHBI, I€PEBO CIYyYailHOrO
JKCIEPUMEHTA;

CBOOOJIHO OMNEpPUPOBATH MOHATUAMH: CIy4YaWHBIA SKCIEPUMEHT (OIBIT),
Clly4allHOE COOBITHE, DJIEMEHTapHOE clydaiiHoe coObITHE (dJIeMEHTapHbIN
UCXOJl) CIy4aifHOTO OMBITA, HAXOJUTh BEPOATHOCTU COOBITHUH B OMBITAX C
PAaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMU,

HaXoAUTh U (OPMYIHPOBATH COOBITHS: MepeceyeHue, OObeIUHEHUE
JAHHBIX COOBITHM, COOBITHE, MTPOTUBOIOJIOKHOE JAaHHOMY, HCIOIb30BaTh
auarpamMMmbl - Dilliepa, KOOPAMHATHYIO MpAMYIO JUIsl PElIeHUs 3aaad,
M0JIb30BaThCs (POPMYIIOH CIOKEHUS BEPOITHOCTEH JIJIsl BEPOSITHOCTEH ABYX
U TPEX CIy4YailHbIX COOBITHH;

ONEpUPOBATH  MOHSATHUSIMH:  YCIIOBHAsg  BEPOSITHOCTb,  YMHOXEHHE
BEPOSATHOCTEH, HE3aBHUCHMBIE COOBITHS, NEPEBO CIIy4allHOTO
AKCTIIEPUMEHTA, HAaXOJUTh BEPOSTHOCTU COOBITHH C TMOMOIIBIO TpaBUia
YMHO>KEHUS, JAepeBa CIy4yalHOTO OIbITa, UCIOIB30BaTh (DOPMYIY MOTHON
BeposaTHOCTH, Gopmyny baileca npu pemeHun 3anay, OINPEACNATH
HE3aBUCUMOCTh COOBITUN 1O (OopMysie M MO OpraHU3alMH CIy4alHOTO
AKCIEPUMEHTA;

NPUMEHSTh H3YYECHHbIE KOMOWHATOpPHBIE (OPMYINBI I TEpeUuCIeHuUs
AJIEMEHTOB MHOXECTB, JJIEMEHTAPHBIX COOBITHI CIIy4ailHOTO OIBITA,
peueHns 3a1a4 o TEOPUU BEPOSITHOCTEN;

CBOOOJTHO OIEpPUPOBATH TOHATUAMH: OWHAPHBIM CIIy4allHBIA  OMBIT
(ucnpITaHue), ycnex M Heyaada, HE3aBHUCHUMBIE WCIIBITAHUS, CEPUS
UCIIBITAHUM, HAXOJIUTh BEPOSTHOCTH COOBITHH: B CEPUU HUCIIBITAHUMU 0
NEPBOT0O yCIE€Xa, B CEpUU UCTIBITAHUN BepHyIIn, B OMbITE, CBA3aHHOM CO
CIIy4aliHBIM BBIOOPOM M3 KOHEUYHOW COBOKYITHOCTH;

CBOOOTHO OTIEPUPOBATH MOHATUSAMU: CITy4aliHasl BEIMYMHA, PACIIPEICIICHIE
BEPOSITHOCTEH, JAWarpaMma pachpeliefieHusi, OuHapHas cioydaiiHas
BEJIMYMHA, TEOMETPUUYECKOE, OMHOMHUATLHOE pacIpe/iesiCHHUE.

K xonmy 11 kiacca o0yJaronuiics HayquTCs:

ONEPHUPOBATH MOHSITUSMH: COBMECTHOE PACIpPEEICHUE JIBYX CIIyYalHBIX
BEJIMYMH, HCMOJb30BaTh TaOJIUIly COBMECTHOIO pACHpPEAeNICHUs] JBYX
CIIy4YalHbBIX BEJIWYMUH JJIsI BBIACICHUS PACIpPEACIICHUS] KaK/I0M BEIUYUHBI,
onpeiesIeHHs] HE3aBUCUMOCTHU CIYYalHBIX BEJIUYHH;

CBOOOJHO  OMEpPUPOBATH  MOHATHEM  MAaTEMaTUYECKOTO  OKHUJAHUSA
CIyyalHOW  BeJMYMHBI  (pacrpeiesneHus), NPUMEHSITh  CBOWCTBA
MaTeMaTU4YeCKOro  OXHUAAHUS NpU  PEHICHUWU  3a7ay, BBIYUCIATH



MaTeMaTU4eckoe OXHJAaHHEe OWHOMHAIBHOIO U  T€OMETPUYECKOIO
pacupeeNeHN;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: TUCIIEPCHUS, CTAHIAPTHOE OTKIOHEHHE
CIIy4allHOM BEJIMYUHBI, IPUMEHATH CBOMCTBA JUCIIEPCUU CIIYYalHOU
BEJIMYMHBI (pacrpeiesieHus) IpU PelIeHUH 3a/1a4, BBIYUCIATh TUCIIEPCUIO
U CTaHJApPTHOE OTKJIOHEHHWE TE€OMETPUYECKOr0 U OMHOMMAIBHOIO
pacipeeIeHN;

BBIUMCISATh BBIOOPOYHBIE XApAKTEPUCTUKA MO JIAHHOHM BBIOOpDKE H
OLICHUBATh XapaKTEPUCTUKU TE€HEPAIbHOW COBOKYNHOCTH JAHHBIX 10
BBIOOPOYHBIM XapakTepucTukaMm. OIEeHUBAaTh BEPOSTHOCTH COOBITUN WU
IPOBEPATh  MPOCTEHIIME  CTAaTUCTUYECKUME  THUIIOTE3bl,  IOJb3YsCh
U3YUYECHHBIMU PaCIPEACICHUAMMU.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM (m¢poBbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHO3K€ECTBO AENCTBUTEIBHBIX YHACEIL.
1 MHorounensl. PanmoHanbHble YpaBHEHHS U 24 5
HepaBeHCTBa. CHCTEMBI IMHEWHBIX
YpaBHEHUU
9 Oynkunu u rpadpuku. CreneHHas GyHKINS C 12 1
L[eJIBIM TTOKa3aTeNIeM
3 ApubMeTnuecknii KOpeHb N-0if CTEIIECHHU. 15 1
HppanunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 5
YpaBHEHUS
5 Jlorapudmudeckas GyHKITHS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpruecKre BbIpaKEHUS U 99 1
ypaBHEHUS
[TocnenoBarenbHOCTH U IPOTPECCUU 10
HenpepriBubie ¢pynkiuu. [IpousBoanas 20
9 [ToBTOpenue, 06061IeHNE, CCTEeMaTH3aIUs 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 12 0




11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
n/n NMPOrpaMmblI Bcero Konrponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBooOpa3Hasi u MHTETpaT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIUA. 14 1
TpuroHomeTpruyecKkue HEpaBEHCTBA
4 HppanmonaisHbIe, MOKa3aTeIbHbIC U 24 1
norapuMuvecKue HepaBeHCTBA
KommnekcHsie yncna 10
HarypanbsHbie u 11e1p1e yncia 10
Cucrembl paliMoHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUYECKUX 12 1
ypaBHEHUH
8 3amauu ¢ mapameTpaMu 16 1
9 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




10 KJIACC I'eomerpust

KosmmuyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Kontpoampie | Ipaxtireckire o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
1 BBenenue B ctepeomMeTpuio 23 2
9 B3anMHOe€ pacnosiokeHue NpsiIMbIX B 6 1
MPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MPOCTPAHCTBE
4 [NeprieHANKYIAPHOCTH MPSIMBIX U o5 1
IIJIOCKOCTEHN B IIPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16
MHororpaHHuKH 7
BexTopsl B mpocTpaHcTBE 12
3 HOBTOPGHI/IC, 0000111eHre U CUCTEMaTH3aIH 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




11 KVIACC

KosmmuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HI€HI:IC u 15 1
cHCTEeMaTH3aIHsI 3HAHUI
3 O0BEM MHOTOTpaHHUKA 17
4 Tena Bpamenus 24 1
5 [Tmomaa MoBEpXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEI
6 JIBrokeHUst 5 1
7 [ToBTOpEeHue, 0600IICHNE 1 17 5
cUCcTeMAaTu3alys 3HaHUuI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0
10 KJTACC BepoSiTHOCTH H CTATHCTHKA
KoauvecTBo yacos JJIeKTPOHHBbIE
HaumeHnoBaHue pa3jiesioB U TeM undpoBbie
Ne i/mn P Konrpoabusie | IIpakTuueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypcsbl
1 DeMeHThl Teopuu rpadoB 3




5 CrydaiiHble OTIBITHI, CTydaiiHble COOBITHS U 3
BEPOATHOCTH COOBITUI
Omneparuu HaJ MHOXKECTBAMH U

3 coObTusiMu. CII0KEHHE M YMHOKECHUE
BEPOSATHOCTEHN. Y CIIOBHAsI BEPOATHOCTD. >
He3zaBucumslie coObITHA

4 DneMeHTbl KOMOMHATOPUKH 4
Cepu nocie10BaTeNIbHBIX UCIIBITAHUI.

) Ucnpiranus bepuymiu. CiyyaiiHblii BHIOOD 5)
13 KOHEYHOW COBOKYITHOCTH

6 CrnydaiiHble BEJIMYMHBI U PACIIpEACIICHUS 14

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoasubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
3aKkoH OOJIBIITUX YUCETT 5
DNIeMEHTHI MaTEMAaTUYECKON CTATUCTUKH 6
HenpepbiBHBIE CiTydallHbIE BEJTMYHHBI
3 (pacmipenienieHns ), TOKa3aTeIbHOE U 4
HOPMaJIbHOE pacIpeaeseHus
Pacnpenenenne Ilyaccona
CBs3b MEXKTY CITy4YailHBIMU BEJIMYUHAMU
O06001eHre 1 cucTeMaTu3alus 3HaHun 11 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Marematuka: anrebpa v Hadyajla MAaTeMaTHYECKOTO aHaIN3a, TEOMETPHUSL.
Anrebpa u Hauana MaremMaTudeckoro ananusa, 10-11 kmaccsl/ Anumos 111LA.,
Konsarun F0.M., TkaueBa M.B. u apyrue, AKIimoHepHo€e 00IeCTBO
«M3parenscTBO «lIpocBemienne»

METOINYECKHUE MATEPUAJIBI J1JIsA YUUTEJIA
Mertoaudeckue pekomenaanuu k yueouuky . A. Anumosa,
1O. M. Konsiruna, H. E. ®&énoposoit u ap. AO «M3gaTtenbcTBO

«IIpocsemenue», 2017

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

1. 5l uny HA YpOK MaTeMaTHKH (METOJUYECKUE pa3paboTKu). — Pexxum
nocrtyma: www.festival. 1september.ru

2. Ypoku, KOHCIIEKTBI. — PesxuM goctyma: Www.pedsovet.org

3. http://school-collection.edu.ru/

4. https://resh.edu.ru



