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HOACHUTEJBHASA 3AIIMCKA

Y4eOHblii Kypc «AJiredpa U Ha4yajla MAaTEMATHYECKOT0 AHAJIU3A) SBIACTCS
OTHUM U3 HauOoJiee 3HAYUMBIX B MPOTrpamMMe CpeaHEero oOluiero oOpa3oBaHMs,
IIOCKOJIbKY, C OJHOH CTOPOHBI, OH OOECIEeYMBAET MHCTPYMEHTAJbHYIO Oa3y aiis
U3yYEHUsl BCEX ECTECTBEHHO-HAY4YHBIX KYpCOB, a C JAPYrol CTOpPOHBI, (hopmupyer
JIOTUYECKOE U a0CTPaKTHOE MBIIIJIEHUE 00YYaroMXCsl HA YPOBHE, HEOOXOIUMOM JUJIsI
OocBOeHHUSI MH(POpPMATUKH, OOIIECTBO3HAHUS, HCTOPUHU, CIOBECHOCTH M JIPYTHX
AUCIMIUTMH. B paMkax paHHOro ydeOHOro Kypca OOydaroliuecs OBJIaJIEBaIOT
YHUBEPCAJIbHBIM SA3BIKOM COBPEMEHHOH Haykd, KoTopas (OpMyJIUpYET CBOM
JOCTUKEHHS B MATEMaTU4eCKon (hopme.

VY4eOHblii Kypc aiareOpbl M Haval MaTeMaTWYeCKOro aHaiau3a 3akjaJbIBacT
OCHOBY JJIs1 YCIIEIIIHOTO OBJa/IeHUs 3aKOHAMH (DPU3HUKH, XUMUHU, OMOJIOTUH, TOHUMaHUs
OCHOBHBIX TEHJEHIMI Pa3BUTHS DKOHOMHUKH M OOILECTBEHHOW KU3HU, MO3BOJISET
OpUEHTHPOBATbCS B COBPEMEHHBIX LHU(POBBIX M KOMIIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIOJB30BaTh UX JUIsl AaJbHEHIIEro oOpa3oBaHMs U B IIOBCEIHEBHOMU
KU3HU. B TO XKe Bpemsi oBlajeHHe aOCTPaKTHBIMU U JIOTUYECKH CTPOTHMHU
KOHCTPYKUHUSAMHU anreOpbl 1 MaTeMaTUYECKOTO aHAIN3a Pa3BUBAET YMEHUE HAXOIAUTh
3aKOHOMEPHOCTH, 00OCHOBBIBATh HCTUHHOCTD, IOKA3bIBATh YTBEPKIAEHUS C IIOMOILBIO
MHAYKLIHMH U pacCyX AaTh I€AYKTHUBHO, UCIIOJIb30BaTh 0000IIEHNE U KOHKPETU3ALIHIO,
abcTparnupoBaHME U aHAJIOTHIO, (POPMUPYET KPEATUBHOE U KPUTHUECKOE MBILIUICHNUE.

B xonme u3yuyenus ydueOHOro kypca «Anredpa M Hadala MaTeMaTUYECKOTO
aHayiM3a» OOyYaroluecss MOJY4YalOT HOBBIM OMNBIT PEHICHUS MPHUKIAAHBIX 3a]ad,
CaMOCTOSATENIBHOTO IIOCTPOCHUsI MAaTEMaTHYECKUX MOJEIEH pealbHbIX CUTyalui,
MHTEPIPETALNN NOJYYCHHBIX PELICHUM, 3HAKOMATCS C IPUMEpPaMU MaTeMaTU4ECKUX
3aKOHOMEPHOCTEH B  MpHUpOJE, HAayKe M HMCKYCCTBE, C  BBIJAIOIIHUMHUC
MaTE€MaTUYECKHUMH OTKPBITUSIMU U UX aBTOPAMU.

VY4eOHplii Kypc 007aaeT 3HAYUTEIBHBIM BOCHUTATENBHBIM TMOTEHIIUAJIOM,
KOTOpBIM  peanu3yeTrcss Kak dYepe3 YydyeOHbI MaTepuas, CIOoCOOCTBYIOIIMIMA
(OpMUPOBAHHUIO HAY4YHOI'O MHUPOBO33pEHUS, TaK M uepe3 crneuupuky ydeOHoOU
JeSTeIbHOCTH,  TpeOyloumel  NpOJODKUTEIbHOW  KOHILIGHTpAallMd  BHUMAaHMUS,
CaMOCTOSTENIbHOCTH, AKKYPAaTHOCTH U OTBETCTBEHHOCTH 32 MOJTYYEHHBIN pe3yibTar.

B ocHoBe Meronuku 00yueHHs ajnreOpe ¥ HayajlaM MaTeMaTHYeCKOro aHaiu3a
JIEKUT AESITEIbHOCTHBIN PUHIUI 00YUYEHMUS.

B cTpykType yuebHoro Kypca «Airedpa u Hayana MaTEMaTHYECKOTO aHAJIU3a»
BBIJICJICHBl  CIIEYIOLIME  COJEPKATEIIbHO-METOANYECKHEe JuHuU: «Yucna w
BblUHCICHUs», «DyHKIMM U Tpadukm», «YpaBHEHHS U HepaBeHCTBay, «Hauama
MaTeMaTH4ecKoro  aHaimusa», «MHoxkecTBa M Joruka». Bce  OCHOBHBIE
COZIEPXKATEIBHO-METOIMUECKUE JIMHUM HW3Y4arOTCA Ha NPOTSHKEHUU JABYX JIET



oOy4eHHsI Ha YPOBHE CpeIHEro oOIero o0pa3oBaHus, €CTECTBEHHO OTOJHSS APYT
Jpyra ¥ TOCTEIEHHO HACHIIIAsICh HOBBIMH TEMaMH U pa3ienamu. JaHHbI yueOHbIH
KypC SBIJISIETCSI MHTETPAaTHBHBIM, ITOCKOJIbKY OOBEIMHSIET B cebe cojep:KaHue
HECKOJIBKMX MAaTeMAaTHUYeCKUX IUCIUILUINH, TaKuX Kak anredpa, TPUTOHOMETPHS,
MaTeMaTUYeCKU aHajIn3, TEOPUsT MHOXKECTB, MaTeMaTu4eckas joruka u apyrue. 1o
Mepe TOro Kak OOydaroluecs OBJIaJeBalOT BCE 0oJiee IMMPOKUM MaTeMaTUYEeCKUM
amnmapaTtoM, y HHUX TOCJEeIOBAaTEIbHO (DOPMHUPYETCS M COBEPIICHCTBYETCS YMEHHE
CTPOUTHh MATEMAaTUYECKYI0 MOJeNIb pPEAJbHOW CHUTyallMd, NPUMEHSATh 3HAHMUS,
MOJIyYeHHBIE TIPU W3YYEHUU Y4YEOHOTO Kypca, Il PEeUIeHUS CaMOCTOATEIHHO
c(hOpMyTUPOBAHHONW MAaTEeMAaTHYECKOW 3aJaud, a 3aTeéM HHTEPIPETUPOBATH CBOM
OTBET.

ConepxarenbHO-MeTOaMYeCKass JHHUS «Yucia W BBIYUCICHHS) 3aBEpILACT
(dhopMHUpOBaHNE HABBIKOB HCIOJIB30BAHUS JICHUCTBUTEIBHBIX YHCEN, KOTOpOE OBLIO
HA4yaToO Ha YpOBHE OCHOBHOTro 00miero oOpaszoBanms. Ha ypoBHE cpemgHero oOIiero
oOpa3oBaHus 0c000€ BHUMAHHUE YenseTcs (POPMUPOBAHUIO HABBIKOB PallMOHATIBHBIX
BBIYMCIICHUH, BKITIOYAIONIUX B ce0s UCIOJIb30BaHUE PA3IMUHbIX (POPM 3allUCH YKCIA,
YMEHHUE JieNlaTh NPUKUAKY, BBIIOIHATh NPUOIMKEHHBIE BBIUMUCIEHUS, OLICHUBATh
YHUCJIOBBIE BBIPAKEHUS, pabOTaTh C MAaTEeMAaTHYECKUMH KOHCTAHTAMU. 3HAKOMBIC
00yJaronMcsi MHOKECTBA HATYPaIbHBIX, IIEJIBIX, PAIIMOHAIBHBIX U ICHCTBUTEIIBHBIX
YHCeIT JOTIOTHSFOTCSI MHOYKECTBOM KOMIUIEKCHBIX UKCen. B Ka)KIoM U3 3THX MHOXKECTB
paccMaTpuBalOTCS CBOMCTBEHHBIC My CHEIIM(PUYECKHE 3a/1a9U U OTEepaIiu: JIeTICHUE
HAIIEJIO, OTIEPUPOBAHNE OCTATKAMU Ha MHOXKECTBE IIEJIBIX YHCEIN, 0COOBIE CBOMCTBA
pPAIMOHANBHBIX W HMPPAIMOHAIBHBIX YWCEN, apu(PMETHUECKUE OIepaluy, a TaKKe
W3BJICUCHUE KOPHSA HATYpPaJIbHOW CTETIEHHM HAa MHOXKECTBE KOMIUJIEKCHBIX YHCET.
bnarogaps mocrnenoBaTenbHOMY pPACIIMPEHHUIO Kpyra HCIONb3yeMbIX YHCET W
3HAKOMCTBY C BO3MOXXHOCTSMH WX TMPUMEHEHUS JUIsl PEUICHUs Pa3IuYHBIX 3a71ad
dbopMupyeTCsl TIPEACTABICHUE O €IWHCTBE MaTeMaTHKU KaK HAayKu U e€ poju B
MOCTPOCHUU MOJIENIE PpPeaJbHOr0 MHUpA, MIMPOKO HCHOJIB3YIOTCS 0000IIeHHE U
KOHKpPETH3aIHS.

JIuaust «YpaBHEHUS W HEPABEHCTBA» pEANIM3yeTCs] HAa MPOTSHKEHUU BCETrO
oOy4eHHsI Ha YPOBHE CpPEIAHET0 00111ero 00pa3oBaHus, TOCKOJIbKY B KaXI0OM pa3zelie
[IporpaMMbl TIPETyCMOTPEHO pEILIEHUE COOTBETCTBYIOIIMX 3ajady. B pesynbrare
oOydJarorniecs OBIAACBAIOT PA3IMYHBIMU METOJAaMU PEIICHUS PaIllMOHAIBHBIX,
MPPALMOHATIBHBIX, [MOKAa3aTEIbHBIX, JIOTapu(OMHUUECKMX U TPUTOHOMETPUYECKUX
YpaBHEHUM, HEPABEHCTB M CHUCTEM, a TakXe 3aJad, COJAEpXkallUX MapamMeTphl.
[lonmy4yeHHble yMEHMsI IIMPOKO HCIOJNB3YIOTCA MpPU HCCAEAOBAaHUU (YHKIHMA C
MTOMOIIBIO TPOU3BOHOM, TIPH PEIICHUH TPHUKIAIHBIX 3a/1a4 U 33]1a4 Ha HAXOXKICHHUE
HauOOJIBITUX W HAUMEHBITUX 3HauYeHui (yHKuuu. J[aHHas copeprKaTeiabHast JIMHUS
BKJIIOYAET B ce0s Takke (POPMUPOBAHUE YMEHUHN BBIIOJIHATH PACUETHI IO (hopMyIiam,



npeoOpa3oBaHus  palMOHANbHBIX, HPPALMOHAIBHBIX W  TPUTOHOMETPUUYECKUX
BBIPAKEHUI, @ TAK)XKE BBIPAKEHUH, COAEpKAILMX CTENEHU U jorapudmsl. biarogaps
U3YyYEHUI0 anreOpanMyeckoro Marepuajga MpPOMCXOAUT JalIbHEHIIEe pa3BUTHE
QITOPUTMUYECKOTO M a0CTPAKTHOTO MBIIUICHUSI OO0y4aroumxcs, (GOpMUpPYIOTCS
HABbIKM JIEAYKTUBHBIX pacCyKIEHHM, padOTbl C CHUMBOJBHBIMH (opMamu,
MPEICTABICHHS 3aKOHOMEPHOCTEW M 3aBUCUMOCTEN B BHJIE€ PABEHCTB M HEPABEHCTB.
AnreOpa npemyaraet 3()EeKTUBHbBIE UHCTPYMEHTHI IJI PEUICHUS! MPAKTHUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HarysiHO JEMOHCTPHUPYET CBOM BO3MOJKHOCTH Kak
A3BIKA HAYKH.

CopepxarenpHo-MeTonnyeckass JuHUS «DyHkuuu ©  rpaduKu»  TECHO
HeperieTaeTcs ¢ APYruMU JIMHUSAMHU y4EeOHOTO Kypca, IOCKOJIbKY B KAKOM-TO CMBICIIE
3a0a€T  IIOCJIEAOBATEILHOCTh M3Y4YE€HUs  Marepuana. M3ydeHue CTENEeHHOU,
MOKa3aTeIbHOM, JorapuMUIECKOil U TPUTOHOMETPUUECKUX (PYHKIUH, UX CBOWCTB U
rpadUKoOB, HCIOJIb30BaHUE (DYHKUMUA ISl pelIeHHs 3ajad U3 JAPYTruX Y4eOHBIX
IIPEAMETOB U PEAJIbHOM KU3HUA TECHO CBSI3aHO KaK C MAaTEMaTUYECKUM aHAJIU30M, TaK
U C pellIeHueM ypaBHEHUHN M HepaBeHCTB. [Ipu 3ToM Oo0JbllIoe BHUMAHUE YAENAETCS
(OpMHPOBAHNIO YMEHHUsI BbIpaxaTb (POpPMYyJIaMHU 3aBUCUMOCTH MEX]y Pa3IMYHbIMU
BEJIMYMHAMH, HCCIIE0BATh MOMyYeHHbIe (DYHKIUHU, CTPOUTh UX rpaduku. MaTtepuan
OTOM CONEPKATEIBbHOM JIMHUM HalleJIeH Ha pa3BUTUE YMEHUHM M HAaBBIKOB,
MO3BOJISIOIIMX BBIPAXKATh 3aBUCHUMOCTH MEX]y BEIUYMHAMHU B Pa3IMyHON (dopme:
aHAJIUTUYECKOM, Tpaduueckoi U cioBecHOU. Ero n3yuenue cnocoOCTBYeT pa3BUTHIO
AITOPUTMHYECKOTO MBIIIJIEHUS, CIIOCOOHOCTH K OOOOIIEHHI0O M KOHKpPETU3AllHH,
VICIIOJIb30BAHUIO aHAJIOTHUM.

ConepxarenpHass JuHHMS «Hayama MareMaTHyeckoro aHaiau3a» I03BOJIAET
CYLIECTBEHHO DPAaCIIMPUTh KPyr KaK MAaT€MaTHYECKHMX, TaK W IPUKIAAHBIX 3a]ad,
JOCTYNHBIX OOYYarOIIMMCs, TaK KaK Yy HHUX IOSBISETCS BO3MOXKHOCTb CTPOMTH
rpaduKy CIOXKHBIX QYHKIUH, ONPEaeISITh UX HAUOOJbIINE U HAUMEHbBIIINE 3HAYCHHUS,
BBIUUCIIATh IUIOMAAN (GUryp M OOBEMBI TeJ, HAXOIUTh CKOPOCTH U YCKOPEHHS
npoueccoB. JlaHHas conep)KaTellbHasl JIMHUAS OTKPBIBAET HOBBIE BO3MOXHOCTH
MOCTPOEHUSI MAaTeMAaTHYECKUX MOJIEIeN peajbHbIX CUTyallui, MO3BOJISIET HAXOAUThH
HaujIy4yllee pelIeHUE B IPUKIAIHBIX, B TOM YHUCIE COLUAIbHO-3KOHOMUYECKUX,
3ajayax. 3HAKOMCTBO C OCHOBAaMH MAaT€MaTHYEeCKOr0 aHajiu3a CIOCOOCTBYET
pa3BUTHIO aOCTPAaKTHOTO, (OPMaJbHO-JIOTMUECKOrO0 U KPEaTHMBHOIO MBIILJICHUS,
(hopMHpPOBAHHMIO YMEHUHN PaAclO3HAaBATh MPOSABICHUS 3aKOHOB MaTEMAaTUKHU B HaykKe,
TeXHUKE U HuckycctBe. OOywaromuecs Yy3HAIOT O BbBIJAIOIIUMXCS pPe3yJibTarax,
MOJIYYEHHBIX B XOJI€ Pa3BUTUSI MATEMATHKHU KaK HAYKH, U 00 UX aBTOpax.

ConepxarenpHo-MeTOoaMYECKass JUHUSA «MHOXKeCTBa M JIOTMKa» BKJIIOYAET B
ceOst DJIEMEHThl TEOPHUH MHOXKECTB M MaTeMaTHYeCKON JOruKu. TeopeTuko-
MHO>KECTBEHHBIE IIPEICTABIICHUS IIPOHU3BIBAIOT BECh KYPC IIKOJIBHOW MaTEMaTUKH U



MpeaiaraloT HauOosiee YHUBEPCAIbHBIM S3bIK, OOBEAWHSIONIMNA BCE Pa3Ieiibl
MaTeMaTUKd U €€ TPWIOKEHUN, OHU CBSI3BIBAIOT pa3Hble MAaTeMAaTHYECKHE
JTUCIUIUIMHBI U UX MPUIIOKEHUS B euHoe 1enoe. [103ToMy BaxHO 1aTh BOBMOXHOCTb
oOydJaroreMycsi MMOHMMAaTh TEOPETUKO-MHOXKECTBEHHBIN  SI3bIK  COBPEMEHHOM
MaTEeMAaTUKH M UCIIOJIh30BATh €ro ISl BRIPAKEHUSI CBOMX MBICIEH. [IpyruM BaKHBIM
MIPU3HAKOM MAaTEMAaTHKH KaK HayKH CIIeyeT IMPU3HATh CBOMCTBEHHYIO €l CTPOTOCTh
00OCHOBaHWHU W CJIEIOBaHKE OMpPEIEIEHHBIM MPaBHIaM MTOCTPOCHHUS JOKA3aTEIbCTB.
3HAaKOMCTBO C DJIEMEHTaMHU MaTeMaTHYE€CKON JIOTMKH CIHOCOOCTBYET pPAa3BUTHUIO
JIOTUYECKOTO MBIIUICHUS 00YJaronuXcs, MO3BOJIIET UM CTPOUTH CBOU PACCYKICHUS
Ha OCHOBE JIOTUYECKUX MPaBUl, POPMUPYET HABBIKM KPUTHIECKOTO MBIIIJICHUS.

B yuebHOoM Kkypce «Anrebpa © HayaJla MaTEMAaTHYECKOTO aHAIIM3a»
NPUCYTCTBYIOT OCHOBBI MAaTE€MaTHYECKOIO MOJECIUPOBAHUSA, KOTOPbIE MPU3BAHbBI
CIocoOCTBOBaTh  (DOPMHUPOBAHMIO HABBIKOB TIOCTPOCHHUS MOJIENIEH  peabHBIX
CUTyallul, HCCIEJOBAHMUA O3TUX MOJEJNed C TOMOIIBI0 amnmapara aireOpsl u
MaTEeMaTUYeCKOTO aHaJih3a, WHTEPIPETAlUd TOJYyYEeHHBIX pe3yJbTaToOB. Takue
3aJlaHusl BIUIETEHBI B KAXK/BIM U3 pa3/iesioB MPOrpaMMbl, MOCKOJIbKY BECh MaTepual
y4eOHOro Kypca HIMPOKO MCHOJB3YETCS IJIs pelleHUs MNpUKIaaHbIX 3anad. [lpu
pEIICHNN  pealbHBIX  MPAKTHUYECKUX  3a7ad  oOydwaromuecs  pa3BUBAIOT
HaOMIOAATEIbHOCTh, YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
MCIIOJIb30BaTh aHAJIOTHIO, 0000IIaTh U KOHKPETU3UPOBATh podsieMy. JlesTensHOCTh
1m0 (POPMHPOBAHUIO HABBIKOB PEIICHMS TPHUKJIAIHBIX 3371a4 OPTaHU3YETCS B MPOIIECCEe
M3YYEHHS BCEX TeM Y4eOHOTO Kypca «Airedpa U Hayaina MaTeMaTHUECKOTO aHaTN3a.

Ha n3ydenne yueOHOTO Kypca «Anrebpa M Hayajsa MaTeMaTUYECKOTO aHAIM3a)
orBoauTcs 272 vaca: B 10 kmacce — 136 gacoB (4 gaca B Hemenio), B 11 kimacce — 136
yacoB (4 Jaca B HEJICIIO).

Yueonblii Kypc «I'eomeTpusi» SBISETCS OJHUM U3 0a30BBIX KypCOB Ha YPOBHE
cpenHero obmero oOpa3oBaHMs, TaK Kak OOECIEUYMBACT BO3MOXKHOCTh H3yUYCHUS
JTUCITUTUIMH €CTECTBEHHO-HAYYHOW HANPABJICHHOCTU W MPEIMETOB TYMaHUTApPHOTO
nukia.  [lockobKy —JOTHYECKOe MBIIUICHHE, (opMUpyeMoe TMpU HU3YYCHHUH
0o0y4aronMMUCs TOHATHUMHBIX OCHOB TE€OMETPHUM, NPHU JOKA3aTEIbCTBE TEOPEM H
MIOCTPOEHUHU LIETIOYKU JIOTMUECKUX YTBEPXKACHUN MPHU PEIICHHMH T€OMETPUYECKUX
3aJ1ay, yMEHUE BBIJIBUTATh M OTIPOBEPraTh TUTIOTE3bI HEMOCPEICTBEHHO UCTIONB3YIOTCS
MIPH PEIIEHUH 3a]1a4 €CTECTBEHHO-HAYYHOTO ITUKJIA, B YACTHOCTU (M3UYECKUX 3a/1a4.

Ilenp ocBoeHMs mporpamMmbl yaeOHOTo Kypca «I['eomerpusi» Ha yrimyOn€HHOM
YPOBHE — Pa3BUTHE WHIWBHAYAJIbHBIX CIIOCOOHOCTEH OOYYaIOIIMXCS MPU M3YYCHHH
reOMeTpUH, KaK COCTaBJSIIONICH TMpeaMeTHOW obOmacth «Martematnka W
nH(popmaTuKa» yepe3 obecreueHrne BO3MOXKHOCTH MPUOOPETEHUS U MCIIOIb30BAHMS
OoJee TIIyOOKHUX T€OMETPUUECKUX 3HAHWM W NEUCTBUH, ClIEU(PUIHBIX TEOMETPUH, U



HEOOXOMUMBIX JUIS YCHEIIHOTO MPO(eCcCCHOHANBHOIO 00pa3oBaHUs, CBA3AHHOIO C
WCIIOJIb30BAHNEM MAaTEMATHKHU.

[IpuopuTeTHBIMM 337ayaMu  Kypca TIE€OMETPUM Ha YIriyOJ€HHOM YpOBHE,
PaCIIMPSIOUIMMH U YCUJIMBAIOIIUMU Kypc 6a30BOr0 YpOBHS, SIBJISIFOTCS:

paclIMpeHre NPEACTaBICHUs O T€OMETPUM KaK 4acTH MHUPOBOM KYJIBTYPBI U
(dbopMHUpoBaHNE OCO3HAHUS B3aUMOCBSI3M T€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMHUpOBaHUE MPEACTABICHUS O MPOCTPAHCTBEHHBIX (UTypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJIEIISIX, TO3BOJISAIOIINX OIMCHIBATh U U3y4aTh Pa3HbIC
ABJICHUS OKPYKAIOIIErO0 MHUpa, 3HAHME IOHATHUMHOIO ammapara [0 pasfely
«CtepeomeTpus» yueOHOTO Kypca reOMEeTpHH;

(dbopMHUpOBaHUE YMEHHMS BJIAJETh OCHOBHBIMH MOHSATUSMHU O MPOCTPAHCTBEHHBIX
durypax M HMX OCHOBHBIMM CBOMCTBaMH, 3HAHHE TeOpeM, (OpMyIT U YMEHHUE
UX IPUMEHSTh, YMEHHSI JI0Ka3bIBaTh TEOPEMbl M HAXOJUTh HECTaHJAPTHBIE CIIOCOOBI
pelIeHns 3a1ay;

dbopMUpOBaHHE YMEHHS paclio3HAaBaTh Ha YEPTEXKax, MOJCIAX U B PEATbHOM
MHpE MHOTOTPAaHHUKHU U TEJIa BPAILLIEHHS, KOHCTPYUPOBATh TEOMETPUUECKUE MOJIEIIH;

dbopMHpOBaHUE TOHUMAHUS BO3MOXHOCTH AKCHOMATUYECKOIO MOCTPOEHUs
MaTeMaTHYECKUX TeOopHuil, (opmMHpoBaHME MOHUMAHUS POJIM AKCHOMATUKU MpH
MIPOBEICHUHU PACCYKICHUN;

dbopMHpOBaHUE yMEHUS BIAJAETh METOJAMHU JO0Ka3aTeIbCTB W aAJITOPUTMOB
pEelIeHns, YMEHUSI UX NPUMEHATh, IPOBOJINUTH JOKA3aTENbHBIE PACCYKIECHUSA B XOJIE
pElIEHNs CTEPEOMETPUYECKUX 3aJa4 M 3a0a4 C IPAKTUYECKUM COAEPKAHUEM,
dbopMupoBaHUE TIPEACTABICHHUS 0 HEOOXOIMMOCTH JI0KA3aTeJIbCTB MPHU 00OCHOBAHUH
MAaTeMaTUYECKUX YTBEPKICHUNA U POJIM AKCHUOMATUKU B IPOBEACHUU ACAYKTHUBHBIX
paccyXIeHUM;

pa3BUTHE W  COBEPLICHCTBOBAHME  HHTEIUICKTYAJIBHBIX M TBOPYECKHUX
CHOCOOHOCTEN O00y4aromuxcs, MO3HABATEIbHONM aKTUBHOCTH, HCCIEI0BATEIbCKUX
YMEHHM, KpUTUYHOCTH MBIIUIEHUS, HHTEpPECA K U3YUEHUIO T€OMETPUH;

¢dopmupoBanue (YHKIHMOHAIBHOM TI'PaMOTHOCTH, PEJIEBAHTHOM TI'€OMETPHH:
YMEHUSI pPAclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pPEANbHBIX JKU3HECHHBIX CHUTYallUSX W INPU HU3YYEHUU IPYTHUX
y4e€OHBIX  NIPEIMETOB, IMpPOSABIEHUS  3aBUCUMOCTEM M 3aKOHOMEPHOCTEH,
MOJEIUPOBAHUs pEAIBbHBIX CUTyaluld, HCCIECIOBAHUSA IIOCTPOCHHBIX MOJEIEH,
MHTEPIIPETALNH OJYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMU COZIEpkKATENbHBIMU JINHUAMH y4eOHOTO Kypca «l'eomerpusi» B 10—
11 knaccax sBisrorcs: «IIpssMpie M IIOCKOCTH B POCTPAHCTBEY, «MHOTOTpaHHUKNY,
«Tena BpameHus», «BekTopbl M KOOpAMHATBI B IPOCTPAHCTBE», «JIBM)KEHHS B
IIPOCTPAHCTBEY.



ChopmynupoBannoe Bo PI'OC COO T1peboBaHHE «YyMETh ONEPUPOBATH
MIOHATUSIMUY», PEJICBAHTHBIMU F€OMETPHUH Ha yTIyOoJIEHHOM ypoBHE 00yueHus B 10-11
KJIacCcaxX, OTHOCHUTCSI KO BCEM COJIEpXKaTeJbHbIM JIMHUSIM Yy4eOHOTro Kypca, a
(dopMupOBaHUE TOTUYECKUX YMEHUN pacnpeesieTcs He TOJIBKO M0 COIepKaTeIbHbIM
JUHUSAM, HO U 1o rojgam oOydenus. CojepkaHue oOpa3oBaHUs, COOTBETCTBYIOLIEE
MpeAMETHBIM  pe3yibTaTaM ocBoeHuss DenepanbHoil paboueld  MPOrpaMMbl,
pacnpenesnéHHbIM 0 TojilaM 00yUYeHHUsl, CTPYKTYPHUPOBAHO TaKUM 00pa3oM, 4TOOBI KO
BCEM OCHOBHBIM, MPUHIUIHUAIBHBIM BOIpocaM oOydaromuecss oOpaiajinuch
HEOJHOKpPATHO. OTO TMO3BOJISIET OpPraHU30BaTh OBJIAJCHHE TI'E€OMETPUUYECKUMHU
MNOHATUSIMM M HaBbIKAMH TOCIEAIOBATENbHO U TOCTYIATENbHO, C COOJIOJCHUEM
MPHUHIIMIIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHH BKJIIOYaTh B OOMIYI0 CHCTEMY
reOMETPUUYECKUX MPEICTABICHUN 00yJalOmUXCsl, pacIupsisi U yriayomsis e€, oopasys
MIPOYHBIE MHOKECTBEHHBIE CBS3H.

[lepexon K M3y4eHHIO T€OMETPUU HA YIIIyOJEHHOM YPOBHE MO3BOJISIET: CO3JATh
ycrnoBust  ana  guddepeHIManud  0OOydeHHs, TOCTPOCHUS  HHIUBUAYATbHbBIX
00pa3oBaTeNbHbIX NOPOrpaMM, OOECHeunuTh YriayOJIEHHOE HW3YyYEeHUE TEeOMETPHUH
KaK COCTaBJIsItolel yueOHoro nmpeamera «MarteMaTukay;

MOJIFOTOBUThH 00YYAIOMIMXCS K MPOJIOJDKEHUIO U3yYEHUSI MATEMAaTUKU C YUETOM
BbIOOpa Oyaymieil mpodeccuu, obecrneurBas MPEEMCTBEHHOCTh MEXIY OOIUM H
npodheCcCUOHAIBHBIM 00pa30BaHUEM.

Ha n3ydenne yuebHoro kypca «I'eomeTpus» Ha yriryOJIEHHOM YPOBHE OTBOJUTCS
204 gaca: B 10 kmacce — 102 ygaca (3 gaca B Henento), B 11 kimacce — 102 ygaca (3 yaca
B HEJICIIIO).

Y4ueoHbliik Kypc «BeposiTHOCTL M CTATUCTHUKA» YrayOJNE€HHOTO YpPOBHS
ABIISIETCS  TMPOJOJKCHHEM H  pPa3BUTHEM OJHOMMEHHOTO Yy4eOHOTo Kypca
yIrayOJNEHHOTO YPOBHS Ha YpOBHE CpPEAHEro oduiero oOpa3zoBaHus. YUeOHbIH Kypc
npenHa3HayeH Mg (pOopMHUpPOBaHUS y OOYYaAIOLIUXCSI CTATUCTUYECKOW KYJIbTYPBI U
NOHMMAHUS POJIM TEOPUH BEPOATHOCTEM KaK MaTEeMaTHMYECKOI0 MHCTPYMEHTa JUIsl
M3Y4YEHUSl CIIyYalHBIX COOBITHMH, BEJIMYMH M TpolieccoB. [lpu wu3ydeHun Kypca
o0oraiaroTcs NpeACcTaBiIeHUs 00yUYarIIUXCs O METOAaX UCCIIEI0BaHNS U3MEHUYUBOTO
MUpa, pa3BUBACTCS MOHUMAHUE 3HAYMMOCTH U OOIIHOCTH MaTeMaTHYECKHX METOOB
NO3HAHUS KAk HEOThEMJIEMOM YacTH COBPEMEHHOIO €CTECTBEHHO-HAyYHOTO
MHUPOBO33PEHUSI.

Conepxanue y4eOHOro Kypca HalpaBi€HO Ha 3aKpeIyieHue 3HaHHM,
MOJIYYEHHBIX TIPU U3YUYEHHUH Kypca Ha ypOBHE OCHOBHOTO OOIIIero 00Opa3oBaHus, U Ha
pPa3BUTHE MPEICTABICHUN O CITyYalHbIX BEIMYMHAX U B3aUMOCBSI3IX MEXKIy HUMHU Ha
BAXXHBIX IPUMEPAX, CIOKEThl KOTOPHIX MOYEPIHYTHl M3 OKpy)Karomero mmpa. B
pe3ynbTare y 00ydarommxcs JT0DKHO chopMUPOBATHCS MPEACTABICHUE O HanboJee
YHOOTPEOUTENbHBIX M OOLIMX MaTeMaTHYEeCKUX MOJENSAX, HCIOIb3YEMBIX JUIs



OMUCAaHUsl AHTPONOMETPUYECKHX U JAEeMOTrpadUyYecKuX BEIUYHMH, MOTPEIIHOCTEH B
pazNuyHble poAa M3MEPEHUsX, UIMTEIbHOCTH O€30TKa3HOM pabOThl TEXHUYECKUX
YCTPOMUCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUU W IPOIIECCOB B 00IIeCTBE. YUeOHBIN
Kypc sBisieTcss 0a30M 711 OCBOCHMSI BEPOSTHOCTHO-CTATHCTUYECKUX METOJIOB,
HEOOXOUMBIX CIIEHUATNCTaM HE TOJIbKO MH)KEHEPHBIX CHEIHUAIbHOCTEH, HO TaKxke
COLIMAJIBHBIX U TICUXOJOTUYECKHX, MMOCKOJIbKY COBPEMEHHBIE OOIIECTBEHHBIE HAYKHU B
3HAUUTETHLHON Mepe MCIOJB3YIOT annapar aHajausa 00ibIIKNX JaHHBIX. LleHTpanbHyo
4acTh y4eOHOro Kypca 3aHUMaeT OOCYXKJICHHE 3aKOHa OOJIbIIMX YuCeT —
(GbyHIaMEHTaIbHOTO 3aKOHA MPUPOIbI, UMEIOLIETO MAaTEMATUYECKYIO (POpMaTH3AIIHIO.

B cooTBercTBMM C yKa3aHHBIMH LEISIMH B CTPYKType Yy4eOHOro Kypca
«BeposTHOCTh M CTATUCTHKA» Ha YriayOJEHHOM YpPOBHE BBIJEICHBI OCHOBHBIC
cozepxkatenbHble JTUHUM: «CiydaiiHble COOBITHS M BeposiTHOCTH» U «CiydailHbie
BEJIMYUHBI U 3aKOH OOJIBIINX YHCEID.

[ToMMMO OCHOBHBIX JIMHUW B Y4Y€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHH
rpadoB U TEOPUHU MHOXKECTB, HEOOXOUMBIE JIs1 OJHOLIEHHOTO OCBOEHUS MaTepuaa
JAHHOTO Y4eOHOro Kypca M CMEKHBIX MaTEeMAaTUUYECKUX YU€OHbIX KYypCOB.

Conepxxanue nuHun «CiydailHble COOBITHS U BEPOSTHOCTHY CIIYKUT OCHOBOM
ig  (OPMUPOBAaHUS TMPEACTABICHUN O paclpeieseHUH BEPOATHOCTEH MEXITY
3HAQYEHUSMU CIy4aMHBIX BEJIWYMH. Ba)XHYIO 4acTh B 3TOM COJEPKATEIBbHOW JIMHUHU
3aHUMAEeT U3YYEHUE T€OMETPUYECKOr0 M OMHOMMAJIBHOTO paclpeiesieHuid Hu
3HAKOMCTBO C HX HENPEPBIBHBIMA AHAJIOTaMH — IOKAa3aTEIbHBIM W HOPMAaJbHBIM
pacrpeneneHusIMH.

TeMbl, CBs3aHHBIE C HENPEPBIBHBIMU  CIyYalHBIMH  BEJIMYMHAMU U
pacnpeeieHUs MU, aKIIEHTUPYIOT BHUMaHUE 00Yy4arOIIUXCs HAa ONUCAHUH U U3YUCHUH
CIIy4ailHbIX $IBJICHUWA C TMOMOILBIO HENpepbhIBHBIX (yHKIMI. OCHOBHOE BHHMMAaHHE
YIAEISIETCS MT0KA3aTeIbHOMY U HOPMAJIbHOMY PACIPENCIICHUSIM.

B ydyeOHOM Kypce mpeaycMaTpHBAaeTCsl O3HAKOMHUTEIBHOE H3yUEHHUE CBS3H
MEX1y CIIy4aiiHBIMU BETMYMHAMU U OITUCAHKE 3TOH CBSA3H C TOMOIIBIO KO3 PUIueHTa
KOPPEJSIIMY ¥ €ro BRIOOPOYHOTO aHajora. JTU 3JEMEHTHl COACPKAHUS Pa3BUBAIOT
TeMy «J/luarpamMmbl paccerMBaHUs», HM3YyYEHHYIO Ha YpOBHE OCHOBHOTO OOIIETro
o0pa3oBaHusl, U BO MHOTOM OIMPAIOTCS HA CBEICHMSI U3 KYPCOB JIreOpbl U T€OMETPHH.

Emé oguH aneMeHT conepkaHusi, KOTOPBIA NPEIIaracTcsa Ha 03HAKOMUTEIIEHOM
YpOBHE — MOCJIEI0BATEIbHOCTh CIIyYaiHbIX HE3aBUCUMBIX COOBITHUN, HACTYMAIOLIUX B
eauHuly BpeMeHM. O3HAKOMJIEHHME C PACHpEACIICHUEM BEPOSTHOCTEW KOJIMYECTBA
TaKUX COOBITHI HOCUT Pa3BUBAIOIIMI XapaKTep U SIBISETCS aKTyaJbHbIM ISl OYyIIUX
a0MTYpUEHTOB, TMOCTYNAIOIIMX Ha Y4YeOHbIE CHEHHAIbHOCTH, CBSA3aHHBIE C
OOIIECTBEHHBIMU HAYKaMHU, ICUXOJIOTHEN U YIIPaBICHHUEM.



Ha m3yuenue ydgeOHOTrO Kypca «BeposiTHOCTh M CTaTHCTHKA» HA YIITYyOJICHHOM
ypoBHe oTBoJUTCs 68 yacoB: B 10 kiacce — 34 gaca (1 yac B Heneno), B 11 kimacce —
34 yaca (1 4ac B HeJieINIO).

COILEPKXAHUE OBYUYEHUA
10 KJTACC

Yucaa 1 BBIYUCTCHUSA

Paunonansupie uyncna. OOBIKHOBEHHBbIE W JECATUYHBIE JpOOH, MPOLEHTHI,
OeckoHeuHble nepuoanueckue apoou. Ilpumenenue apoOel U NPOIEHTOB Jis
pelIeHns NPUKIAAHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUM U PEATIbHOM KU3HH.

JlelicTBUTENbHBIE 4KClA. PanuoHanbHbIE W UPPALMOHAIBHBIE  YHCIIA.
Apudmernueckre  omnepalud ¢ JEHCTBUTENbHBIMU  uYuMclaMd.  Moaynb
JNEHUCTBUTENIBLHOTO 4Yuciaa U ero cpoiicTBa. [IpuOmmk€HHbIE BBIYMCIEHUSA, MpaBuia
OKpPYTJICHHUsI, IPUKHJKA U OLICHKA PE3YyJIbTaTa BEIYUCICHUM.

Crenens ¢ uensiM nokasaresieM. bunom Hetotona. Mcnosib3oBanue noaxoasien
dbopMbl 3amucu JEHCTBUTEIBHBIX YHCEN JJIA PEIICHHUs] MPAKTUUYECKUX 3a/ad |
PEACTABICHHUS TAHHBIX.

ApudmeTnieckuii KOpeHb HATYPaJIbHOM CTENEHU U €T0 CBOICTBA.

CreneHb ¢ palqMOHAJIBHBIM IIOKa3aTeJeM W €€ CBOWMCTBAa, CTENEHb C
JICUCTBUTEIIBHBIM ITOKA3aTEJIEM.

Jlorapudm wuyucna. CpoiictBa Jjorapudma. JlecsaTuuHble U HaATypajbHbIC
Jorapu(MBbI.

CHuHyC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHUCJIOBOIO apryMeHTa. ApKCHHYC,
APKKOCUHYC M apKTAHI'€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa v TOKIECTBEHHbIE TPeoOpa3oBaHus. Y paBHEHHE, KOPEHb YPABHEHHSI.
PaBHOCUIIBHBIE ypaBHEHHS M ypaBHEHUs-CIENCTBUSA. HepaBeHCTBO, pelieHue
HEPABEHCTBA.

OcCHOBHBIE METOJIbI PELICHUS LEJbIX U APOOHO-PAllMOHAIBHBIX YPaBHEHHHA H
HEPaBEHCTB. MHOIO4YIEHbl OT OJHOM TEPEMEHHOMW. J[lelieHne MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHorousieHsl ¢ 1eabiMu KO3hOUIIMEHTAMH.
Teopema Buera.

[IpeoOpa3oBaHUs YUNCIOBBIX BBIPAKEHUM, COAECPHKAIIUX CTEIIEHU U KOPHHU.

WppauroHaneHble ypaBHEHUS. OCHOBHBIE METO/ABI PELIEHUSI UPPALMOHAIBHBIX
YPaBHECHUU.

[TokazarenbHble ypaBHEHUA. OCHOBHBIE METOJBl PEUIEHUS IOKAa3aTEIbHBIX
YpaBHEHUH.



[IpeoOpa3oBaHue BbIpaXEHH, COEPIKALIUX JOTapU(PMBI.

Jlorapudmuueckue ypaBHeHusi. OCHOBHbBIE METO/IbI PEILICHUS JIOTapUPMUIECKUX
YPaBHECHUU.

OcHOBHBIE TPUTOHOMETPUYECKHUE bopMyIIHL. [IpeobpazoBanue
TPUTOHOMETPUYECKHUX BBIPAXKEHNN. Perenne TpuroHOMEeTpruIeCKuX YpaBHEHUN.

Pemienne cucrem JMHENHBIX ypaBHEHUN. Marpuina CHUCTEMBbl JIMHEWMHBIX
ypaBHeHHU. OnpenennTeslb MAaTPUILIbl 2X2, €ro Fr€OMETPUYECKHUI CMBICI U CBOMCTBA,
BBIYMCJIEHUE €r0 3HAYEHUs, NMPUMEHEHUE ONPEACIMUTENS I PELICHUS CUCTEMBI
JIMHEMHBIX YpaBHEHHM. PelieHne npukIIaIHbIX 3a/1a4 ¢ TOMOUIBIO CUCTEMbI IMHEMHBIX
ypaBHeHnil. HccinenoBaHue NOCTPOEHHOW MOJEIM C [OMONIBIO MaTpull |
OIPEICTIUTEIICH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEH pEealbHOM CHUTyalHMH C ITOMOUIBIO
YpPaBHEHUN U HeEpaBeHCTB. l[IprMeHEHME ypaBHEHMM W HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a7a4 U 3ajla4 U3 pa3IMyHbIX 00JacTel HAyKH U PEaIbHOM JKU3HU.

DYyHKIUHN U TPAPUKHU

OyHKMsa, crnocoObl 3amaHus ¢GyHKOUU. B3aumHO 00paTHBIE (DYHKIUU.
Komnozumms ¢yukmuit. ['padux QyHKIMU. DIeMEHTapHbIE MpeoOpa3oBaHMs
rpadukoB QyHKIHHA.

OOnacTh ompeneNeHnuss U MHOXECTBO 3HaueHud QyHkumu. Hymmu ¢yHkimm.
[TpomexxyTku 3HaKomocTossHcTBa. YETHBIE M Heu€THbIC GyHKIUU. [leproanueckue
¢bynkuun. IIpoMexyTku MOHOTOHHOCTHM (DYHKIMU. MaKCUMyMbl U MHUHUMYMBbI
¢bynkuun. Hanbosnbiiee 1 HauMeHblee 3Ha4yeHus: QyHKIMKU HAa IPOMEXKYTKE.

Jluneitnasi, kBajpatudHas €W APOOHO-TMHEHHas (QYyHKIMU. DIeMEHTapHOEe
UCCJIEJOBaHUE U TOCTPOCHUE UX IPa(PUKOB.

CrenenHnast QyHKIUsI C HaTypaJdbHbIM MU LIENBIM Moka3ateiaeMm. E€ cBoiicTBa u
rpaduk. CroiicTBa 1 rpaduk KOpHs N-OM CTeNEHU Kak (GyHKIIMU OOpaTHON CTETEHH C
HaTypaJbHbIM IIOKA3aTEIIEM.

[lokazarenpHass u jorapupmuyeckas (QYHKIUH, WX CBOWCTBA U TIpadHKu.
Hcnonb3oBanue rpadpmkoB GyHKIUN A PEIICHUS] YpaBHEHUIA.

TpuroHoMmerpruueckass OKPYKHOCTb, ONPEACICHUE TPUTOHOMETPUUECKHUX
(yHKLMIA YUCIOBOrO apryMeHTA.

OyHKIMOHANBHBIE 3aBUCMMOCTH B PEaJIbHBIX Mpolieccax U siBieHusax. [ paduku
pEAIbHBIX 3aBUCUMOCTEM.

Hayaja MmaTeMaTH4eCcKOro aHajamn3a

[locnenoBarenbHOCTH, CMOCOOBI 3aJaHus  MOcCienoBareabHOCTe. Metoa
MaTeMaTH4eCKOM MHAYKIMU. MOHOTOHHBIE U OTPaHUYEHHBIE MOCIEN0BATEIBHOCTH.
HcTtopusi BO3HUKHOBEHHUS MAaTEeMAaTHMYECKOTO aHalM3a KaK aHalu3a OECKOHEYHO
MaJbIX.



ApudmeTrnueckas U reoMeTpuyecKkas mporpeccuu. beckoHeuHo yObIBaromas
reomeTrpuyeckas mnporpeccus. CyMMa OECKOHEYHO YOBIBAIOUIEH TI'€OMETPUYECKOIM
nporpeccud. JIMHENHBIM U SKCIOHEHIMAIBHBIA pocT. Yucmo e. Dopmyna CIOKHBIX
IIPOLEHTOB. Mcnionb30BaHue Nporpeccuu Juis peIeHns PEalbHbIX 33/1a4 IPUKIIATHOTO
Xapaxkrepa.

HenpepobiBHbIe GYHKIIMU U UX CBOMCTBA. TOUKM pa3pbiBa. ACUMIOTOTHI IpauKOB
¢bynkuumii. CoiicTBa QyHKIIMN HENpPEphIBHBIX HA OTpe3ke. MeToj MHTEepBAJIOB IS
penieHus: HepaBeHCTB. [IpruMeHeHue CBOMCTB HEMPEPHIBHBIX (PYHKIUHN JJI pEHICHUS
3a7ad4.

[lepBas u BTOpast mpousBoaHble PpyHKUMU. OnpeneneHrue, reOMETPUIECKUN U
(bu3uyecKuil CMBIC IPOU3BOHON. YpaBHEHHE KacaTeIbHOU K TpaduKy (DYHKITUH.

[IpousBoaHbie neMeHTapHbIX QyHKIMHA. [Ipor3BogHAas CyMMBI, POU3BEACHMS,
YaCTHOTO M KOMITO3ULIUU (DYHKIUH.

MHosKecTBa M JIOTMKA

MHoO»XeCTBO, onepaliiy HaJ MHOXKECTBAMU U UX CBOMCTBA. Jluarpammel Diinepa—
Benna. [IpumeHeHune TeopeTHKO-MHOKECTBEHHOI0 alapaTa il ONMCAaHUs peaJIbHbIX
MPOLIECCOB U ABJICHUM, ITPU PELLICHUH 3a/1a4 U3 JPYTUX Y4eOHbIX MPEIMETOB.

Omnpenenenue, Teopema, CBOWCTBO MaTeMaTHMYECKOTO OOBEKTa, CIIEJCTBHE,
JIOKa3aTeIbCTBO, PABHOCUJIBHBIE YPABHEHHS.

IIpsiMbIe ¥ MVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE IOHATHS CTEPEOMETPUU. TOUKa, NpsiMasi, TIOCKOCTh, IPOCTPAHCTBRO.
[TonsiTue 06 aKCHOMaTUYECKOM MOCTPOEHUU CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUU
Y CJIEJCTBHS U3 HUX.

B3anmHOE pacronokeHue IpsAMBIX B IIPOCTPAHCTBE: IEpPECEKaroluecs,
NapaJyIelIbHBIE U CKpeluBarouuecs npsmele. [[puzHaku CKpemmBarommnxcs npsiMblx.
[TapajuieIbHOCTH NMPSIMBIX U IUIOCKOCTEW B IIPOCTPAHCTBE: MapajulesIbHbIC NPSIMbIE B
IIPOCTPAHCTBE, NaPAIIEIBbHOCTD TPEX MPSAMBIX, MAPAIIIETBHOCTD PSIMOU U IIJIOCKOCTH.
[TapanmiensHoe W IEHTpalIbHOE MPOEKTUPOBaHUE, M300paxeHue Quryp. OCHOBHBIC
CBOICTBA MapaJljIeIbHOTO MpoeKkTupoBanus. M3o0paxenue ¢uryp B mapauieabHOU
IPOEKUMH. YIJbl C COHAIPAaBJICHHBIMA CTOPOHAMM, YIOJ MEXIYy MNpPSIMBIMU B
MpOoCTpaHCcTBE. llapauienbHOCTh MIIOCKOCTEN: TMApaJUIEIbHbIE TIOCKOCTH, CBOMCTBA
napajuleNbHBIX M1ockoctel. [IpocTeiimume npoctpancTBeHHBIE (PUTYPBI HA TUIOCKOCTH:
TETPadp, NapAJIIEIEIUIIE, IOCTPOCHUE CCUEHUN.

[leprieHIUKYISPHOCTh NPSIMOM M TUIOCKOCTH: NEPNEHIAUKYJSPHBIE NMPSMBIE B
IIPOCTPAHCTBE, NPSIMBIE MMAPAIIIENbHBIE U NEPIEHAUKYISPHBIE K INIOCKOCTH, TPU3HAK
MEPIIEHAUKYJISIPHOCTH IPSIMOU U IUIOCKOCTH, TeOpeMa O NMPSIMOM NEPIICHAUKYIISIPHOU
m10ckocTH. OpTOroHajgbHOE NPOEKTHpOBaHHE. IlepneHIuKYIsp M HaKJIOHHBIE:
PacCTOSHUE OT TOYKH 10 INIOCKOCTH, PACCTOSIHUE OT IIPSAAMOM 10 TIIIOCKOCTH, IPOEKIUs



burypel  Ha  IJIOCKOCTh.  llepmeHAMKYyISIpHOCTH  TJIOCKOCTEH:  TpPHU3HAK
MEPIICHIUKYJISIPHOCTH JIBYX IIOCKOCTEN. TeopemMa o TpEX MepIeHIUKYIISIpax.

VYTIIbl B IPOCTPAHCTBE: YIOJl MEXKAY NPSIMOM U TJIIOCKOCTBIO, ABYTPAHHBIN yrod,
JIMHEHHBIN YroJl IBYIPaHHOrO yria. TpEXrpaHHblii 1 MHOTOTpaHHbIe yribl. CBOMCTBA
IJIOCKUX YIJIOB MHOTOrpaHHOro yrija. CBOWCTBAa MUIOCKUX WU JABYIPAHHBIX YTJIOB
TPEXTPAHHOrO yria. TeopeMbl KOCUHYCOB M CUHYCOB ISl TPEXTPAHHOTO YTJIA.

MHoOrorpaHHuKH

Bunapsl MHOTOrpaHHMKOB, pa3BEpTKa MHOrorpanHuka. Ilpusma: n-yronpHas
npu3Ma, MpsiMasi U HaKJIOHHAs MPU3MbI, OOKOBasl M MOJHAs MOBEPXHOCTH MPHU3MBI.
[Tapamtenenunen, TpsAMOYTOJAbHBIA MapaJUICIEUIE U €ro cBoucTBa. Kparuaimme
MyTH Ha MOBEPXHOCTH MHOrorpanHuka. Teopema Oinepa. IIpocTpaHcTBeHHas
teopeMa Iludaropa. [lupamunma: n-yroyipHas nupamuja, MpaBUIbHAsS U yCeUEHHas
nupamubel.  CBoiicTBa pEéOep W OOKOBBIX TpaHEW MPaBUIBLHON MUPAMUJIBL.
[IpaBuiibHbIE MHOTOIPAHHUKH: MpaBUJIbHAs MpU3Ma W MpaBWIIbHAs MUPaMUIA,
MpaBUJIbHAS TPEYToJbHAS TUpaMuUa U IPaBUIIBLHBIN TeTpadap, kyO. [Ipencrasnenue o
MIPAaBWJIBHBIX MHOTOTPAHHHUKAX: OKTA3IP, NOJAEKAdAP U UKOCAIP.

Boluucnenue 31eMeHTOB MHOTOIPAHHUKOB: pEOpa, AuaroHaiu, yrisl. [lnomanb
OOKOBOM TOBEPXHOCTH U TIOJHOM TOBEPXHOCTH TMPSAMOW MPHU3MBI, IUIOIIAIb
OCHOBaHM, TeopemMa 0 OOKOBOM MOBEPXHOCTH TpsiMOii mpu3mbl. [1ommans 60koBoi
MOBEPXHOCTH M MOBEPXHOCTH TMPABUIBHOW MNHPAMUJIBI, TEOpeMa O IUIOLIAIN
YCEYEHHOW MUPAMHUIBL.

CumMmeTpuss B TPOCTPAHCTBE.  JJIEMEHThl  CUMMETPUU  MPABUIIBHBIX
MHOTOTpaHHUKOB. CHMMETpUsi B MPAaBWIBHOM MHOTOTPAHHUKE: CHUMMETPUS
MapajuieNiennunea, CUMMETPUS NPABWIBHBIX MPU3M, CUMMETPHUS IPaBUIIBHOU
MMUPAMU/IBI.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

IToHsTHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOT'O BEKTOPA,
BEKTOPBl KOJUIMHEAPHBIE, COHAIIPABJIICHHBICE W IIPOTUBOIOJIOKHO HANPABJICHHBIC
BEKTOPbI. PaBEHCTBO BEKTOPOB. J[€HMCTBUS C BEKTOpaMH: CJIOXKECHUE U BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOKEHUE BEKTOpa Ha yuciio. CBOMCTBA
CIOXeHUsI BeKTOopoB. (CBOWCTBAa YMHOXEHHSI BekTopa Ha uyucio. [lonstue
KOMIUJIAHApHBbIE BEKTOPBI. [Ipr3Hak KOMILTaHApHOCTUM TpPEX BEKTOpPOB. IIpaBuio
napajuienenumnena. Teopema O pasjioKEHUM BEKTOpPa MO TPEM HEKOMIUIAHAPHBIM
BekTopam. lIpsMoyronpHass cucremMa KOOpIMHAT B HpocTpaHcTBE. KoopauHaTsl
BeKkTOpa. CBsI3b MEXKy KOOPANHATAMH BEKTOPA U KOOPAUHATAMHU TOUYEK. Y TOJI MEKITY
BekTOpamu. CKaJsipHOE IPOU3BENCHUE BEKTOPOB.

BeposSIiTHOCTB M CTATHCTHKA

I'pad, cBsazubiif Tpad, mytu B rpade: nukibl U nenu. CreneHb (BaJeHTHOCTH)
BepiuHbL. ['padnl Ha miIockocTH. JlepeBbsi.



CrnydaliHple SKCTIEPUMEHTHI (OTBITHI) M CIIy4allHbIE COOBITHS. DJIEeMEHTapHBIC
coObITUsI (MCXOJbI). BeposiTHOCTH cilydallHOro coOObITHS. BJIM30CTh 4YacTOThI U
BEpOSITHOCTU cOObITHI. Cily4yailHble ONBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMU.

Omneparuu HaJ COOBITHSIMH: TIepecedeHue, 00beIUHEHNE, MPOTHUBOMOIOKHBIC
coObITusl. Jlnarpammsl Ditnepa. opmyiia CI0KEHUSI BEPOSITHOCTEH.

YcnoBHass BEpPOSTHOCTb. YMHOXKEHHUE BEPOSATHOCTEW. JlepeBO CirydyamHOro
skcniepuMenTa. Popmyna nonHou BeposTHocTH. Dopmyna bakieca. HesaBucumblie
COOBITHSI.

buHapHbIi ciydaliHBIA ONBIT (MCHBITAHUE), yCIeX M Heyaada. He3aBucumbie
ucnbiTanus. Cepus HE3aBUCUMBIX MCIBITAHUN 0 MEPBOTO ycnexa. IlepectaHoBku u
dhaxropuain. Yucno coueranuid. Tpeyronsuuk [lackans. ®opmyna 6unoma HeroToHa.

Cepus HezaBUCHUMBIX ucnibiTanuil bepuymnu. CiydaiiHbIil BEIOOp U3 KOHEUHOM
COBOKYITHOCTH.

CnyuaiiHass ~ BenuuuHa.  PacmpeneneHune — BeposATHoOcTed.  Jlmarpamma
pactpenenenua. Onepanuu HajJ CIy4YalHbIMM BeIWYMHAMH. buHapHas ciydaiiHas
BenuuuHA. [Ipumepbl  pacnpeneneHuii, B TOM 4YHUCJIE TE€OMETPUYECKOE U
OMHOMUAIBHOE.

11 KIIACC

Yuciaa 1 BbIYUCIEHUA

Harypaneubie u uensie yucia. [IpumeHeHHe NPU3HAKOB JEIUMOCTH IIEJIbIX
qyuces, Haubobuii 061mil nenurens (qanee — HOJl) u HauMeHblIiee o01ee KpaTHoe
(mamee — HOK), octaTkoB no mony:nto, aaroputma EBknuaa ajig pelieHus 3a1ad B
IIEIBIX YHUCIIaX.

Komnekchpie uncna. Anrebpandeckas U TpUroHoMeTprudeckas GOpMbl 3alucu
KOMIUIEKCHOTO 4Hcia. ApuPMETHUYECKHUE OIepalri ¢ KOMIUICKCHBIMM YHCJIaMHU.
N3ob6pakeHrne KOMIUIEKCHBIX YUCEN Ha KOOpPAMHATHOM miockocT. @opmyna Myaspa.
Kopnu n-o#i cTenenu n3 KOMIJIEKCHOTO yucia. [ [puyMeHeHre KOMIUIEKCHBIX YUCEN IS
pereHns: GU3NIECKUX U TEOMETPUUECKHX 3a]1a4.

YpaBHeHUS U HEPABEHCTBA

CucreMa U COBOKYITHOCTh YPaBHEHUM U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U
CUCTEMBI-CIIEJCTBUS. PABHOCHIIbHBIE HEPABEHCTBA.

OTOOp  KOpHEW  TPUrOHOMETPUYECKMX  YPAaBHEHM €  IOMOUIBIO
TPUTOHOMETPUYECKON OKPY>KHOCTH. PelieHne TpUroHoMeTpU4eCKUX HEPaBEHCTB.

OCHOBHBIE METOJIbI PEIICHUS MMOKA3aTEeIbHBIX U JJOTapu(PMUIECKIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHUS UPPAIlMOHATBHBIX HEPABEHCTB.



OCHOBHBIE METONBl PEIICHHS CUCTEM W COBOKYIHOCTEH pPallMOHAJIBHBIX,
MPPALMOHATIBHBIX, TOKA3aTENbHBIX U JOTapU(IMUUYECKUX YPABHEHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C MapaMETPaMHU.

[IpuMeHeHre ypaBHEHUI, CUCTEM M HEPABEHCTB K PEIICHUI0 MATEMAaTHYECKUX
3aja4 M 3a7a4 U3 Pa3IUYHBIX 00JacTeil HAyKU U pealbHOW KU3HU, WHTEPIIPETALIHS
MOJIyYEHHBIX PE3YJIbTATOB.

DOyHKUUM U TpaduKku

I'paduk kommosunmu GyHkIUA. ['eoMerpuueckue oOpa3bl ypaBHEHUH W
HEPaBEHCTB Ha KOOPJIAWHATHOM IIOCKOCTH.

Tpuronomerpudeckue QyHKINH, UX CBOMCTBA U TPaPUKH.

I'paduueckne Meronpl pelieHHUs ypaBHEHMH H HepaBeHCTB. ['paduueckue
METObI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (YHKUMH A0S HMCCIEAOBAaHMUA MPOLIECCOB H
3aBHCHUMOCTEH, KOTOpbIE BO3HUKAIOT MpPU PEIICHWH 3a]ad U3 APYTUX Y4eOHBIX
MPEIMETOB U PEAIbHOM KU3HHU.

Hayaja MaTeMaTH4eCcKOro aHajaimn3a

[IpumeHeHre TPOU3BOAHOM K HCCIEAOBaHHIO (YHKIUA HAa MOHOTOHHOCTH U
skcTpeMyMbl. Haxoxaenne HanOoMbIIero 1 HaMMEHbIIET0 3HaYeHU HempepbIBHOM
(GyHKIIUM Ha OTpPE3Ke.

[IpumeHeHne TPOU3BOAHOM MU HAXOXKICHUS HAWIY4YlIEro pEUIeHUus B
NPUKJIAIHBIX 3aa4aX, 1JI1 ONPENEIICHUs] CKOPOCTH U YCKOPEHUS MpoLecca, 3aJaHHOTO
dhopmyIion Ui rpauKoMm.

[TepBooOpasHasi, OCHOBHOE CBOWCTBO mMepBOOOpa3HbIX. l[lepBooOpa3Hbie
aneMeHTapHbIX QpyHkuuid. [IpaBuna HaxoxaeHUs TepBOOOPa3HBIX.

HNnTerpan. I'eoMeTpuyecKknuil CMBICIT MHTErpasia. BrluuciieHue omnpenesi€eHHOro
uHTerpana no gpopmysne Herotona-JIeiouua.

[IpumeneHnue uHTErpasa AJ1 HAXOKASHUS TUIOUIaIed IIOCKUX PUTyp 1 00BEMOB
r€OMETPUYECKUX TEJL.

[Ipumepsl pemenuid auddepeHnrnanbHbIX  ypaBHeHH. MaTtemaTuueckoe
MOJEJIMPOBAHUE PEATbHBIX MPOIIECCOB C MOMOIIBIO AU hepeHIInaIbHbIX YpaBHEHUH.

TeJia BpaleHus

[loHsATHSA:  IWIMHIPUYECKAs  IOBEPXHOCTb, KOHUYECKAs IIOBEPXHOCTb,
chepudeckas MoBepXHOCTh, 00pa3yIolue MOBepXHOCTeN. Tena BpalieHus: MUIAHID,
KOHYC, yCe4Y€HHBIH KOHyc, cdepa, map. BzaumnHoe pacnonoxenue chepbl u
MJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M300paxeHue Ten BpallleHHs Ha
miockocTu. Pa3BépTka nunuuapa u konyca. CumMmmerpusi chepsl u mapa.

O0béMm. OcHoBHBIE cBoWcTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO MapaJiiesienuneaa u ciieAcTBus u3 He€. O0bEM NPSAMOI M HAKITOHHOM
MPU3MBI, [IWJIMH]IpA, MUPaMUJIbl U KoHyca. OOBEM 11apa U 1apoBOr0 CETMEHTA.



KoMmOuHanuu Ttenm BpamieHuss W MHOTOTpaHHUKOB. [Ipu3ma, BmmcaHHas B
UWJIUHAP, ONKMCaHHasg OKoJIo nuinuHApa. [lepeceuenue cdepsl U mapa ¢ mI0CKOCThIO.
Kacanue mapa u cdepnl miockoctrio. [loHsTHE MHOTOrpaHHUKA, OMMCAHHOTO OKOJIO
cdepsl, chepbl, BOMCAHHOW B MHOTOTPAHHUK WJTH TEJIO BPAIIICHHUS.

[Inomans MOBEPXHOCTH IWIMHApPA, KOHYCa, MIOManb chepsl U e€ dYacTeil.
ITonobue B mpocTpaHcTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH MMOBEPXHOCTEN
noaoOHeIX (uryp. IIpeoOpazoBanue mnomodusi, romoTeTHs. Permenue 3amad Ha
IJIOCKOCTH € UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceyeHUil MHOTOTPAHHUKOB M TEJl BPAILICHUS: CEYEHUS LWJIMHAPA
(mapajuienbHO U IEPHEHAUKYIISIPHO OCH ), CEYEHUS KOHYca (TapauielibHble OCHOBAHUIO
Y TIPOXOJIAIINE Yepe3 BEPIINHY), CEUCHHS 11apa, METO bl MOCTPOEHUSI CEUYEHUM: METO]T
CJIE0B, METOJI BHYTPEHHETO MTPOEKTUPOBAHMS, METO/I IIEPEHOCA CEKYILEN MIIOCKOCTH.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

Bekrtopsl B mpocTpancTBe. Onepanuu HajJ BEKTOpamMu. BEeKTOpHOE YMHOKEHHE
BEKTOpOB. CBOMCTBA BEKTOPHOTO YMHOXeHUs. [IpsMoyroibHasi cucteMa KOOpAUHAT B
npoctpancTBe. KoopauHatel BekTopa. PasnokeHwe BekTopa 1o Oasucy.
KoopanHaTHO-BEKTOPHBI METO ITPU PEHICHUHN T€OMETPUUECKUX 3a7a4.

J{BMKEHUsS B IPOCTPAHCTBE

JBxenuss mnpoctpancTBa. OToOpakeHus. J[BWKeHUS W PaBEHCTBO (Quryp.
OO6mue cBoiicTBa JBWKEHUN. Buasl JIBWKEHUN: TapauIeNbHBIA  TEpPEHOC,
LIEHTpaJIbHAsl CUMMETPHUSA, 3€pPKAIbHAS CHUMMETPHS, ITOBOPOT BOKPYT MPSAMOI.
[IpeobpazoBanus nogodus. [psmas u cepa Diinepa.

BeposiTHOCTB M CTAaTHCTHKA

CoBMmecTHOE pacrpefielieHue JBYX Cily4dalHbIX BelnuuH. He3aBucumblie
CIIy4aliHbIE€ BEJIMYHHBI.

MaremaTudeckoe oXXuaaHue CllydaitHON BeTu4YuHbI (pacnpeaencHus). [Ipumepsr
MIPUMEHEHUSI MaTEMAaTUUECKOTO OKUIaHusl (CTpaxoBaHue, JoTepesi). MaremaTuieckoe
OXKHJlaHWe OWMHAPHOW CIIy4ailHOW BeNIWYWHBI. MaTeMaThdecKoe OKUJAHWE CYMMBI
CIyYalHBIX  BEJIMYMH. MaremMaTh4ecKoe  OXHAAHWE  TE€OMETPUYECKOr0 U
OMHOMUAJILHOTO paclpe/IeIeHUM.

Jlucriepcuss W CTAHJAPTHOE  OTKJIOHEHUE  CIIYYalHOW  BEIIMYUHBI
(pacnpenenenust). Jucnepcus OMHApHOW Ciy4dailHONW BeMMYMHBL. MareMaTuyeckoe
0KHMJIaHUE MPOU3BEACHUSA U JUCIEPCUS CYMMbl HE3aBUCHUMBIX CITyYalHBIX BEJIUYHH.
Jlucnepcust 1 cTaHJAPTHOE OTKJIOHEHHE OMHOMHUAIBHOTO pacipeaenenus. Jucnepcus
Y CTaHJIAPTHOE OTKIIOHEHUE FEOMETPUUYECKOTO PACTIPEICTICHUS.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYYEBHOI'O KYPCA
«AJII'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBII YPOBEHb) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA3OBAHUIA

JINYHOCTHBIE PE3YJIBTATDBI

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOW TMO3UIMUA OOYYAIOMIEroCs] KaK aKTUBHOTO U
OTBETCTBEHHOTO 4IEHA POCCHUUCKOTO OOIECTBA, MPEACTABICHHE O MAaTEMAaTHYECKUX
OCHOBaX (YHKUMOHUPOBAHMS  PA3IUYHBIX  CTPYKTYp, SIBICHHWH, MpoLEryp
IPaXKJaHCKOr0 001ecTBa (BHIOOPHI, ONMPOCHI U IPYTO€), YMEHUE B3aUMOECHCTBOBATD C
COIMAIbHBIMU WHCTUTYTaMH B COOTBETCTBHH C UX (YHKIUSIMHU ¥ HA3HAYCHUEM;

2) NATPUOTHYECKOT0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUUCKOW TPAXKIAHCKOW HISHTUYHOCTU, YBXKCHUS K
MPOIJIOMY M HACTOAIIEMY POCCHUHCKOM MAaTeMaTUKH, LIEHHOCTHOE OTHOIIEHUE K
JOCTUKECHUAM POCCUKMCKUX MATEMAaTUKOB M POCCUUCKOM MATEMaTUYECKOW IIKOJIbI,
WCIIOJIb30BAaHUE JTHX JIOCTHXKEHUW B JIPyTUX HayKaX, TEXHOJIOTHSX, cdepax
SKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

OCO3HaHWE JyXOBHBIX IIEHHOCTEH POCCHUHCKOro Hapoja, cHOpMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO NOBEICHHUS, CBSA3AHHOIO C IMPAKTUYECKUM
MPUMEHEHUEM JOCTUKEHUN HAYKU U JIESITEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJIa B IOCTPOCHUE YCTOMUMBOTO Oy IYIIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOUYAs OCTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1ay, PEIICHUM, PACCYKICHUMN, BOCIIPUUMUINBOCTh K
MaTeMaTUYECKUM acCIleKTaM pPa3jInuHbIX BUJOB UCKYCCTBA;

5) pu3uyecKoro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTh YMEHUSI TPUMEHSATh MaTEMAaTUYECKUE 3HAHUSI B MHTEpecax
310poBOro M Oe3omacHoro o0Opasa >KM3HU, OTBETCTBEHHOE OTHOILIEHHWE K CBOEMY
3I0pPOBBIO (3I0pOBOE MHTAaHUE, COATAHCUPOBAHHBIM PEXHUM 3aHATHH M OTIbIXA,
perynsipHas (u3uyeckas aKTUBHOCTH), (DU3WYECKOE COBEPIICHCTBOBAHUE IIPHU
3aHATUAX CIIOPTUBHO-03I0POBUTEIBHON AEATEIBHOCTHIO;

6) Tpy10BOIr0 BOCTIMTAHMS:

TFOTOBHOCTH K TPYly, OCO3HaHUE LIEHHOCTH TPYAOII00US, HHTEPEC K Pa3TuUHbIM
chepam mTpodhecCHOHATBFHOM JAESITENbHOCTH, CBSI3aHHBIM C MaTeMaTHKOM u €
MPWIOKEHUSIMA, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymied mpodeccuu u
peann30BbIBaTh COOCTBEHHBIE >KM3HEHHBIE IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTUYeCKOMY O00Pa30BaHUIO U CaMOOOPA30BAaHUIO HA MPOTSKEHUU BCEH JKU3HHU,



TOTOBHOCTb K AKTUBHOMY YYAaCTHIO B PELIEHUU MPAKTUYECKUX 3a/1a4 MaTEMaTHYECKOM
HaIIPaBJICHHOCTH;

7) 3K0JIOTM4eCKOI0 BOCIIUTAHMSA

cOPMUPOBAHHOCTh ~ DKOJIOTUYECKOM  KYJIbTYphl, TOHUMAHUE  BIMSHUS
COLIMAJIBHO-D)KOHOMHYECKUX MPOLECCOB HAa COCTOSIHUE MPUPOJHOM M COLMATbHOU
Cpelibl, OCO3HAaHKE ITI00aIbHOTO XapaKTepa 3KOJOTMYECKUX MTPo0IeM, OpUEHTaLMsI Ha
IPUMEHEHNE MAaTEMaTUYECKUX 3HAHUU JUIsl PELLICHUs 3a/1a4 B 00JaCTH OKpY Karollen
Cpelbl, IUIAHWPOBAaHUE IIOCTYIIKOB M OLEHKM MX BO3MOJKHBIX IIOCIEACTBUHN IS
OKPYXarouen Cpebl;

8) neHHOCTH HAYYHOI'0 IO3HAHUA:

Cc()OPMUPOBAHHOCTb ~MHUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOLLECTBEHHOW NMPAKTUKH, IOHUMAHUE MAaTEeMaTUYECKON
HAyKH Kak c(epbl YeIOBEUECKON JEeSATENIbHOCTH, ATANOB €€ Pa3BUTHS M 3HAUUMOCTH
IUISL pa3BUTHSI LMBWIN3ALMHU, OBJAJCHHUE S3BIKOM MAaTEMAaTUKH W MaTeMaTHYECKOU
KyJIbTYpO#l KaK CpeICTBOM IO3HAHMS MUPA, TOTOBHOCTh OCYILECTBIIATh IPOEKTHYIO U
HCCIIEN0BATENBCKYIO IESTEIBHOCTD HHIUBUAYAIBHO U B TPYyIIIIE.

METAIIPEJMETHBIE PE3YJ/IbTATDBI
Ilo3naBaTeabHBIC YHUBEPCAJIbHbIEC YUeOHbIE el CTBUA

ba3oBble Jornyeckue 1eicTBUA:

BBIABISIT M XapaKTEpPU30BaTh CYIIECTBEHHBIC NPU3HAKM MAaTEMAaTHYECKHUX
OOBEKTOB, MOHATHI, OTHOUIEHUH MEXAY HMOHATUAMHU, (POPMYJIMPOBATh ONPEACIECHUS
HNOHATUMN, YCTaHABIMBATh CYLUIECTBEHHBIN MPU3HAK KJIACCU(UKALUU, OCHOBAHUS IS
00001IEHHS U CPaBHEHUSI, KPUTEPHUH ITPOBOAMMOIO aHAJIN3a;

BOCIIPUHUMATB, dbopMmynupoBath U MPeoOpPa3OBHIBATH CYXKJICHUS:
YTBEPAUTENBHBIE U OTPULIATENBHBIE, €IUHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISBIISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aHUMOCBS3U U IIPOTUBOPEYHS B
dakTax, NaHHBIX, HAOMIONEHUSX M YTBEPKICHUSAX, MpeAsiaraTb KPUTEPUH s
BBIBJIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUMHM;

JeNaTh BBIBOJBI C HCHOJB30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX H
VMHIYKTUBHBIX YMO3aKJIFOUCHUH, YMO3AKJIFOUECHUI 110 aHAJIOTUH;

IPOBOJUTH CaMOCTOSITEJIBHO [TOKA3aTeJIbCTBA MATEMAaTUYECKUX YTBEPKICHUN
(OpsiMBIE W OT IPOTUBHOIO), BBICTPAWBATh apryMEHTALIUIO, PUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHHUS U BBIBOJIBL;

BbIOMpaTh CrIOCO0 peleHus yueOHoM 3a71aun (CpaBHUBATh HECKOJIbKO BAPUAHTOB
pelieHus1, BBIOMpaTh Haubojee MOAXOAIUN ¢ yUETOM CaMOCTOSATEIBHO BbIIEICHHBIX
KPUTEPHUER).

Bba3oBble ucciaenoBarelbCKue 1eMCTBUA:

UCIIOJIb30BaTh BOMNPOCHI KaK MCCJIENI0BAaTEIbCKU WHCTPYMEHT IIO3HAHMS,
(opMyIupOBaTH BONPOCH!, (PUKCUPYIOIINE TPOTUBOPEUHUE, IPOOIIEMY, YCTaHABINBATh



HUCKOMOE W JaHHOe, (OpPMHUPOBATH THUIOTE3y, apTyMEHTHUPOBATh CBOIO IO3HIIHIO,
MHEHHUE;

IPOBOJMTH CAMOCTOATENIBHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIEA0BAHUE 110
YCTAaHOBJICHHIO OCOOEHHOCTEM MAaTeMaTH4YeCKOro OOBEeKTa, SBJICHUS, TMpoIecca,
BBISIBIICHUIO 3aBUCHUMOCTEH MEXIy 00ObEKTaMU, SIBIICHUSIMH, ITPOIIECCAMU;

CaMOCTOSITENIbHO (OPMYJIHPOBATh OOOOIIEHUS M BBIBOJBI IO pe3yJibTaTaM
IPOBEIEHHOTO HAOMIOAEHUS, HCCIIEIOBAHMUS, OIIEHUBATh JOCTOBEPHOCTH MOJTYYEHHBIX
pe3yJbTaTOB, BBIBOJOB M O000IICHUH;

MPOTHO3UPOBATh BO3MOXXHOE PA3BUTHE IIpoLEcCca, a TaKXKe BbIIBUTATH
MPENOJIOKEHHS O €r0 PA3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISIBIISATh 1ePUIMTH MHGOPMALIMK, JAHHBIX, HEOOXOAMMBIX [JIsi OTBETa Ha
BOIIPOC U JIJIsI PELLICHUS 3a]1a4u;

BBIOMPATh MH(POPMAIMIO W3 MCTOYHUKOB DPA3JTMYHBIX TUIIOB, aHAIM3UPOBATH,
CHUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(HOPMAITUIO PA3TIMYHBIX BHIOB B (HOpM
IPEACTABIICHHUS;

CTPYKTYPUpPOBAaTh HMH(POPMALIUIO, MPEACTaBIATH €€ B pa3IMyHbBIX (opmax,
WUTIOCTPUPOBATH TpapuuecKH;

OIICHUBATh HAAEKHOCTH MH(OPMAITUH TTI0 CAMOCTOSTEIIEHO C(HOPMYITHPOBAHHBIM
KPUTEPHUSIM.

KomMMyHuKaTHBHBIC YHHBepCAIbHbIE y4eOHbIe 1eiCTBUSA

Oo0wmenue:

BOCIIPUHUMATh U (POPMYJIIMPOBATH CYXKJEHUS B COOTBETCTBUU C YCIOBHUSIMHU H
1eIsIMU OOIIEHNs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PCHHS B YCTHBIX H
NMCbMEHHBIX TEKCTaX, 1aBaTh MTOSICHEHUS 110 X0y PELIEHUS 3a/1a4l, KOMMEHTUPOBATh
NOJIYYEHHBIN PE3YIIbTAT;

B XO0/€ OOCYXIIEHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMOH TEMBI,
poOJIEMBI, pelaeMoi 3a/1auu, BHICKa3bIBaTh WJICH, HAIICIICHHBIC HA TIONCK PEIICHUS,
CONOCTABJSATh CBOM CYXKACHUS C CYXACHUSMH JAPYTUX YYaCTHUKOB JHAiora,
oOHapyKUBaTh Pa3IM4YME U CXOJICTBO MO3UIUH, B KOPPEKTHOU (popMe GOpMyITHPOBATH
pa3Horjacus, CBOM BO3paXKEHNUS,

MPEJCTABIATh PE3yJIbTaThl PEIICHUS 3aaud, SKCIEPUMEHTA, UCCIEIOBAHUS,
MPOEKTa, CAMOCTOATEIHLHO BHIOMpATh (opMaT BBICTYIUIGHHS C Y4Y€TOM 3amad
pe3eHTalli U 0OCOOEHHOCTEN ayJUTOPHUH.

PeryiasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTaBJISITh TUTAH, aJITOPUTM PEIICHUS 3a/layd, BHIOMPATh CIIOCO0 peIeHus ¢
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ y4€TOM HOBOM UH(pOpMAIIUH.



CaMOKOHTPOJIb, 3MOIMOHAIbHBII HHTE/JIEKT:

BJIa/IeTh HaBbIKAMU MO3HABATEIbHON pediekch KaK OCO3HAHHUS COBEPIIAEMBIX
JNEUCTBUA W MBICIUTEIBHBIX MPOILIECCOB, WX pe3yJbTaTOB, BIANETh CIOCOOAMHU
CaMOITPOBEPKH, CAMOKOHTPOJISI MPOIEcca U pe3ysibTaTa PEHICHUsS MaTEMaTHYeCKOM
3a/1a4y;

OpEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IpPU PEIICHUU 3a/a4H,
BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JIaHHBIX,
HaWJEHHBIX OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHWBATh COOTBETCTBHE PE3YJIbTATA 1IN U YCIOBUSAM, OOBICHITH MPUIHHBI
JOCTIDKCHUSI WIIM HEJOCTIDKCHHSI PE3yJbTAaTOB JEATEIbHOCTH, HAXOIWUTh OIIHOKY,
JaBaTh OIIEHKY NPUOOPETEHHOMY OTIBITY.

CoBMecTHAas 1eSITEJILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW W HWHIWBUAYAJIbHOU
paboTHI TIPU PEIICHUH Y4eOHBIX 3a7a4, TPUHUMATh 11eJTb COBMECTHOU JIESITEIbHOCTH,
MJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW pabOThI, pacmpenensaTb BHUABI PadoT,
JIOTOBAapUBAThCA, OOCYXKIaTh IMpOILIECC U Pe3ysibTar paldoThl, 0000LIaTh MHEHHUS
HECKOJIbKUX JIFOACH;

y4acTBOBaTh B TPYMNIOBBIX (opmax paboThl (0OCYKIeHWs, OOMEH MHEHUH,
«MO3TOBBIE TITYPMbD» U WHBIE), BBITIOJHATH CBOIO YaCTh PabOThI M KOOPAMHUPOBATH
CBOU JICUCTBUSA C APYTMMH YJIEHAMH KOMAaH/bl, OLEHUBATh Ka4E€CTBO CBOETO BKJIAJA B
001U MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBHUSI.

HPEAMETHBIE PE3YJIbTATDBI

K xonmy o60ydenus B 10 kjacce oOyYarOmiuiics TOJYYHT CIEAYIOIIHE
MIPEMETHBIE PE3YyJIbTAThI IO OTACIBHBIM TEMaM padoueil mporpaMMbl yueOHOTO Kypca
«Anrebpa 1 Hayaia MaTeMaTUYECKOTO aHATTN3a):

Yuciaa 1 BbIYUCTICHUSA:

CBOOOJHO OTIEPUPOBATH TOHATHUSAMH: PAIMOHAIBHOE YHUCIO, OECKOHEYHAas
nepuoauyeckas  aApoOb, TMPOIEHTHI, HUPPAIMOHAILHOE  YHCJIO, MHOXECTBa
pPalMOHAJIBHBIX U JICHCTBUTENIBHBIX YUCEI, MOAYJb JEHCTBUTEIBLHOTO YUCIA;

OPUMEHSTH APOOH U MPOLEHTHI JJIsl PEIICHUs] MPUKIAIHBIX 3a/1a4 U3 Pa3IMYHbIX
OTpaciiell 3HaHUHM U pEeaIbHOMN KU3HU;

MPUMEHSATh MPUOIMKEHHBIC BBIYMCIICHUS, TIpaBUjia OKPYTJICHUS, TPUKUIKY U
OIIEHKY pe3yJIbTaTa BhIUUCIICHHUII;

CBOOOJHO  ONEPHUPOBATH TMOHATHEM: CTENEeHb C LEJIbIM I[OKa3aTeseM,
UCIOJIb30BaTh MOAXOASIIYI0 (OpMy 3anmucu JEHCTBUTEIBHBIX YUCEN JUJISl PEIICHUs
NPAKTUYECKUX 33/1a4 U MIPEACTABIICHUS TaAHHBIX;

CcBOOOJHO OMEpUPOBATh MOHATHEM: apU(PMETUYECKUH KOpPEHb HATypaJbHOM
CTEIICHH;

CBOOOJIHO OTEPUPOBATH MOHATUEM: CTETIEHb C PAIMOHAIBHBIM [TOKa3aTelIeM;



CBOOOJHO OMNEpPUPOBATh MOHATHSAMH: JIOTapu(PM 4YHUCHIA, JAECATUYHBIE H
HaTypaJibHbIE JIOTapU(MBIL;

CBOOOJHO ONEPUPOBATH MOHSTHSIMHU: CHHYC, KOCHHYC, TAHTE€HC, KOTaHT€HC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATh MOHATUSAMM: APKCHUHYC, APKKOCHMHYC M APKTAHTE€HC YHCIOBOIO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJHO OMNEPUPOBATH MOHATUSIMHU: TOXKAECTBO, YpaBHEHHUE, HEPABEHCTBO,
PABHOCWJIbHBIE YPABHEHUS U YPABHEHMUI-CIIEICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

NPUMEHSTh pPa3IMYHbIE METOJbl PEIICHUS PAlUOHAIBHBIX M JPOOHO-
PalMOHAIIBHBIX YPAaBHEHUH, IPUMEHATh METOJI MHTEPBAJIOB JJIsI PELIEHUS HEPABEHCTB;

CBOOOJHO OIEPUPOBATH MOHATUAMH: MHOTOYJIEH OT OJHOW NEpPEeMEHHOM,
MHOTOYJIEH C LIETBIMU KO3 PHUIIMEeHTaMU, KOPHH MHOTOYJICHA, MPUMEHSATH JIEJICHHUE
MHOT'O4JIEHA HA MHOTOWIEH € OCTATKOM, TeopeMy besy u reopemy Buera i pemenus
3aj1ady;

CBOOOJIHO ONEPUPOBATH MOHATUSIMU: CUCTEMA JIMHEHHBIX YpaBHEHUN, MaTpHIIA,
ONPENEIIUTENIb MATPULIBI 2 X 2 U €r0 TEOMETPUUECKUN CMBICTI, UCTI0JIB30BAaTh CBOMCTBA
onpenenuTesa 2 X 2 1 BbIYUCIEHUS €r0 3HAYEHUS], IPUMEHATh ONPEIETUTENH IS
pELICHNsT CUCTEMBI JIMHEWHBIX YPAaBHEHUM, MOJEIMPOBATH PEAJbHBIC CUTYallUU C
ITOMOIIBI0 CHCTEMBI JIMHEWHBIX YPAaBHEHUM, MCCIENOBATh MOCTPOEHHBIE MOJEIH C
ITOMOUIBIO MaTPHUI] ¥ ONPEIEINUTENEH, UHTEPIIPETUPOBATH IMOJTYYECHHBIN pE3yJIbTaT;

UCII0JIb30BATh CBOMCTBA JEHCTBUIN C KOPHSMHU AJI IPeoOpa30BaHus BhIPAKEHUM;

BBITIOJHATH MPeoOpa30BaHMUs YMCIOBBIX BBIPAKEHUH, COAEPMKAIIUX CTEMEHHU C
pPalMOHAJIBHBIM [TI0KA3aTEeIIEM;

UCII0JIb30BaTh CBOMCTBA JIorapu(MoB i mpeoOpa3zoBaHus JorapuGMUuecKux
BBIPAKCHUH;

CBOOOJHO OMNEpPUPOBATh MOHATHSAMHU: HPPALMOHANBHBIE, MOKAa3aTelIbHbIE H
jgorapuMuUecKue ypaBHEHUS, HAXOJUTh WX PEIICHHS C MOMOIIBI0 PABHOCUIBHBIX
IIEPEXO0I0B WIM OCYLIECTBIISAS IPOBEPKY KOPHEW;

OPUMEHSTH OCHOBHBIE TPUTOHOMETpHUYECKHE (OpMYIbl ISl TpeoOpa3zoBaHus
TPUTOHOMETPUYECKHUX BBIPAXKEHUI;

cBOOOZHO  OMEpUpPOBATh MOHATHEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAuMble  (OpMYNbl  JJIE  PEUICHUS]  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHECHU;

MOJIEJIMPOBATh peajbHbIe CUTYAIlUU Ha S3bIKE aIreOpbl, COCTABISATH BEIPAKEHUS,
YpaBHEHMsI, HEPABEHCTBA I10 YCIOBUIO 33J]a4H, UCCIEN0BATh OCTPOECHHBIE MOJIEIIH C
MCIIOJIb30BaHUEM ammapara anreOphl.

DOyHKUMU U rpauKu:



cBOOOJHO ONEpPUPOBATh MOHATUAMU: (PYHKIHS, CIOCOOBI 3aJaHusl (YHKIUH,
B3aMHO OOpaTHbIC (PYHKIIMH, KOMIO3ULIMSA PYHKIHM, TpaduK QYHKIIUU, BBITOJIHITH
aJIeMEHTapHbIe TTpeoOpa3zoBaHusl rpapuKoB PyHKIINIH;

CcBOOOZHO OINEpPUpPOBaTh MOHATUSAMHU: OOJACTb OMPEIECICHUS U MHOMXKECTBO
3HaYCHUN (PYHKITNH, HYIH (QYHKIIAN, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOMHO OMEpUpOBaTh TMOHATHSIMH: UYETHBIE W HEUYETHBIE (YHKIUH,
nepuoanyeckue (yHKIUU, MPOMEKYTKH MOHOTOHHOCTU (YHKIIUH, MAaKCUMYMBI U
MUHUMYMBI (QYHKIIMM, HauOOJbIIee W HaWMEHbIIee 3HaYeHHEe (YHKIMH Ha
IPOMEXKYTKE;

CcBOOOJHO OMEpPUPOBATh MOHATHSIMH: CTENEHHas (PyHKLIHA C HAaTypaldbHBIM H
[eIBIM TOKa3aTelleM, TpapuK CTEMeHHON (YHKIMH C HATypadbHBIM W IIEIBIM
nokaszatesneM, rpagukK KOpHS N-OW CTENeHW Kak (YHKIMH OOpaTHOM CTENeHU C
HATypaJIbHBIM IOKa3aTeleM;

OTIepUpOBATh TOHATUAMH: JIMHEHHAs, KBaApaTUyHas € JAPOOHO-TUHEHHAs
(GyHKIIUH, BBITIOIHATE 3JIEMEHTAPHOE MCCIIE0BaHUE U IOCTPOEHUE UX TPAPUKOB;

CBOOOJHO OMEpUPOBaTh TOHATUSAMHU: T[IOKa3aTeiabHas © JorapupMuIecKas
GyHKIIMM, WX CBOWCTBA M TpaduKd, HCIOJIB30BaTh WX TpaduKH I PEHICHUS
YpPaBHECHUH;

CBOOOZIHO OMEpUPOBATH TMOHATUSMHU: TPUTOHOMETPHUECKAs OKPYKHOCTb,
oTpeieNieHue TPUTOHOMETPUYECKHUX (YHKITUI YNCIOBOTO apTyMEHTa,;

UCTIONb30BaTh Tpaduku (QYHKIWA OO  HUCCIEIOBAHHS TPOIECCOB H
3aBHCHMOCTEH TMpH PEIICHUW 3a7ad M3 JAPYTruX y4eOHBIX MPEAMETOB M PEabHOU
KU3HH, BRIPAXKATh (POPMyJIaMH 3aBUCUMOCTH MEXIY BETUINHAMU;

Hauyana maTeMaTH4eCcKOr0 aHAJIU3A:

CBOOOJHO OIEpPHPOBATh MOHATHUSAMHU: apuMeTHdYecKass M TeOMeTpUYecKas
nporpeccusi, 0eCKOHeUHO yObIBarolasi reoMeTpudeckasl Mporpeccus, TUHEHHBIA U
AKCIIOHEHIIMATBHBIA POCT, (POpMyJia CIOXKHBIX MPOIEHTOB, UMETh MPEACTABICHUE O
KOHCTaHTE;

UCIIOJIb30BaTh MPOTPECCUU MMl PELIEHUS peajbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa,

CBOOOJHO OTEPUPOBATH MOHATUSMH: IOCIECIOBATEILHOCTD, CIIOCOOBI 3aJaHHUS
MOCJIEIOBATEILHOCTEH, MOHOTOHHBIE M OrPaHWYEHHbIE IOCIEA0BATEIHHOCTH,
MOHMMATh OCHOBBI 3apOK/ICHUSI MAaTEMAaTHUYECKOIO aHaN3a KaK aHain3a OECKOHEYHO
MaJbIX;

CBOOOHO OMEpUPOBATHh MOHITUSIMH: HENPEPBIBHBIE (DYHKIIMU, TOUYKH pa3phiBa
rpaduka GyHKIIUU, aCUMIITOTHI Tpaduka QyHKIINH;

cBOOOJHO OIEpUpPOBaTh MOHATHEM: (YHKIHS, HEMpepbhiBHAsT Ha OTpeE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (YYHKIIUN JIsl pEIISHUS 3a]1a4;



cBOOOJHO ONEpUpPOBaATh MOHATUSAMU: TEpBasi U BTOPasi MPOU3BOAHBIE (HYHKIUH,
KacaTeiabHas K Tpaduky QyHKIUU;

BBIYUCIIATH IPOU3BOJHBIE CYMMBbI, IPOU3BEICHUS, YACTHOTO Y KOMITO3ULIMU IBYX
(GyHKIMIA, 3HATh MPOU3BO/IHBIE JIEMEHTAPHBIX (HYHKIIHIA;,

UCIIOJIb30BaTh TE€OMETPUYECKHM M (DU3MUYECKUH CMBICT MPOU3BOAHON IS
pelieHns 3aaad.

MHoxecTBa M JIOTUKA:

CBOOOJIHO OTEPUPOBATH MOHATUSIMH: MHOKECTBO, ONEpPalliU HaJl MHOKECTBAMU;

HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIM anmapar JJisi ONUCAHUS PEalbHBIX
IIPOLIECCOB U ABJICHHI, ITPU PEILIEHUH 3a/1a4 U3 JPYIUX y4eOHbIX PEIMETOB;

CBOOOJHO OINEpUPOBATh TMOHSATUSMU: OIpPEICICHHE, TEOpeMa, ypaBHEHHe-
CJIEJICTBHE, CBOMCTBO MaTEMaTHYECKOTO OOBEKTa, JAOKA3aTeIbCTBO, PABHOCUJIbHBIC
YPaBHEHMS U HEPABEHCTBA.

K xonmy o6ydenus B 11 kJjacce oOyJarOmiuiics TOJYYHT CIEAYIOIIHE
MpeIMETHBIE PE3yNbTAThI IO OTACIBHBIM TeMaM pabouei mporpaMmbl y4eOHOTO Kypca
«Aurebpa 1 Hayaia MaTeMaTUYECKOTO aHATTN3a):

Yuciaa 1 BbIYUCTICHUSA:

CcBOOOJHO ONEPUPOBATH MOHIATUSIMH: HATYPaJIbHOE U LIEJI0€ YHCI0, MHOXKECTBA
HaTypaJbHBIX M LIEJIBIX YUCEJ, MCHOJIb30BATh MPU3HAKUA JEIUMOCTH LEJIBIX YHCET,
HOJl u HOK HaTypanbHBIX 4uWcell [Jsi pPEUIEHUs 3a4ay, NPUMEHSTh alrOpUTM
EBxnuna;

CBOOOJHO OMEpPUpPOBATH IMOHSATUEM OCTaTKa MO MOJAYJI0, 3alKChIBATh
HaTypaJIbHbIE YHCIIA B PA3JIMYHBIX MO3UIUOHHBIX CUCTEMAX CUMCIICHUS;

CcBOOOJHO OMEpUPOBATh MOHATHSAMH: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMILJIEKCHBIX YHCEN, MNPEJICTABIATh KOMIUIEKCHBIE YHUCJIa B alreOpanyeckod U
TPUTOHOMETPUUECKOW (QopMe, BBINOJIHATh apu(PMETHUECKUE Omepalud C HUMH U
n300paxaTh Ha KOOPAUHATHOMN TIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO OMNEpPUPOBaTh MOHATHSAMHU: HPPALMOHANbHBIE, MOKa3aTelIbHbIE H
norapu(pMHUUECKre HEPaBEHCTBA, HAXOAUTh UX PEUICHUS C TOMOIIBIO PABHOCHIIBHBIX
NIEPEXO/IOB;

OCYIIECTBISATH OTOOP KOPHEH IpU PEIIEHUH TPUTOHOMETPUUECKOTO YPABHEHHUS;

CcBOOOZIHO  ONEpPUPOBaTh TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
MPUMEHATh  HeoOXoaumble  (HOpPMYJNbl Il  pPELIEHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJHO OMEPUPOBATH MOHATUSMHU: CHUCTEMa M COBOKYIHOCTh YpaBHEHUH U
HEPABEHCTB, PAaBHOCWIBHBIE CUCTEMBI M CUCTEMBI-CIECACTBUSI, HAXOIWUTh DPEIICHUSA
CUCTEMBl M COBOKYNHOCTEW palMOHAIbHBIX, UPPALUOHAIbHBIX, MOKA3aTEIbHBIX H
Jorapu(pMUUECKNX YpaBHEHUN U HEPABEHCTB;



pelaTh panroHaNbHbIE, UPPALIMOHAIBHEIE, TOKa3aTeIbHbIC, JorapuGMUIECcCKue
U TPUTOHOMETPUYECKUE YpPAaBHEHUS U HEPABEHCTBA, COJEpXKAIIUE MOIYJIH H
[IapameTpsl;

NPUMEHSTh rpauueckue METONbl IJs PeUICHUs YpaBHEHUI M HEpPaBEHCTB, a
TaKXKe 3a/1a4 ¢ [MapaMeTPaMH;

MOJIEIMPOBATh PEAJIbHBIE CUTYALIUU Ha SI3bIKE alIre0pbl, COCTABIIATH BBIPAXKEHMS,
YPaBHEHUS, HEPABEHCTBA M HMX CHCTEMBbl II0 YCJIOBHUIO 3aJayd, HCCIEAOBAThH
IIOCTPOEHHBIE MOJEIU C MCIOJIb30BAaHUEM arapara aiareopbl, MHTEPIpPETUPOBATH
ITOJIyYEHHBIA pE3yJIbTaT.

DOyHKUMU U rpauKu:

CTPOUTh TpaUKU KOMMO3MLIMU (PYHKIMM C TOMOUIBI 3JIEMEHTApHOIO
UCCJIEIOBAHUS U CBOMCTB KOMITO3ULIUU ABYX (DYHKIIHIA;

CTPOUTH T€OMETPUUECKHE 00pa3bl ypaBHEHUI M HEPABEHCTB Ha KOOPIMHATHOU
IIJIOCKOCTH;

cBOOOIHO ONEPUPOBATH MOHATUSAMU: Tpa(QUKH TPUTOHOMETPUUECKUX (QYHKIIHII;

OPUMEHATh (QYHKIMM [ MOJAEIUPOBAaHUSA M MCCIEAOBAHUSA pEabHbIX
IIPOLIECCOB.

Hayana mareMaTH4ecKOro aHaJIN3a:

MCIIOJIb30BaTh MPOU3BOAHYIO JJIs UCCIENOBaHMs (DYHKIMHM HA MOHOTOHHOCTH H
DKCTPEMYMBI;

HaXOAWTh HanOOJIbllee U HAaUMEHbLIEE 3HAUECHUS (PYHKIMM HENPEPHIBHOW Ha
OTpE3KE;

HCIIOJIb30BaTh IMPOU3BOJHYIO [UISl HAaXOXKJICHHS HAWIY4yllero peuieHus B
IIPUKJIAIHBIX, B TOM YMCIE COLMAJIbHO-D)KOHOMUYECKHUX, 3a/1a4ax, Ui ONpPEACICHUS
CKOPOCTH U YCKOPEHUS IpoLEcca, 3aJaHHOT0 (pOpMyYIION WM rpaduKoM;

CBOOO/IHO ONEpUPOBATh MOHATUIMU: IIEpBOOOpa3Hasi, ONpeAeIEHHbIN HHTErpal,
HaXOJUTh IEPBOOOPA3HBIC AIIEMEHTAPHBIX (PYHKIMHA W BBIYUCIATH HHTETpajl IO
dbopmyne Herorona-Jleitbunna;

HAXOIUTh IJIOIIAAH IJIOCKUX (UTYP U 0OBEMBI TEJ C MOMOIIBIO HHTETPAa;

UMETh MPEACTABICHUE O MAaTeMaTU4YECKOM MOJEIMPOBAHMM Ha IpPUMEpe
cocTaBiieHUs Iu(ppepeHnanbHbIX YpaBHEHNH;

pemars IMpPUKIaJAHbIE 3aJayd, B TOM YHCIE COLHAIBHO-DKOHOMHYECKOIO H
¢u3nyecKkoro xapaxTtepa, CpeACTBAMH MaTeMaTHYeCKOro aHanuza. HepaBeHCTBO
Yeonméa. Teopema YeoOniméBa. Teopema bepHymau. 3akoH OOJBIINX YHCEIL.
Bre16opounslii MeTOf uccienoBaHuil. Beioopounsle XxapakrepucTuku. OneHUBaHHUE
BEPOSATHOCTH COOBITHA IO BBIOOPOYHBIM JaHHBIM. IIpoBepka npocTelmx rumnoTes ¢
ITIOMOUIBIO U3YYEHHBIX PACIIPEACTICHUN.

HenpepeiBHble cimydaiinple  BenuuuHbl. [Ipumepsl. @DyHKIMA IUIOTHOCTH
BEPOSITHOCTH pacupeneseHus. PABHOMEpHOE pacIpeiesieHue U €ro CBOMCTBA. 3a1a4H,



NPUBOJSIIME K IIOKa3aTeJIbHOMY pacHpelesieHut0. 3ajiayd, MpUBOASLIME K
HOPMAJIBHOMY pacnpenencHuto. OyHKIUs IIIOTHOCTA BEPOSTHOCTH IOKA3aTEIbHOTO
pacnpezenenus, QyHKIMs IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO paclpeiesiCHusl.
@yHKIMS IIOTHOCTH U CBOMCTBA HOPMAJIBHOT'O PACIIPEIEIICHHUS.

[locnenoBaTenbHOCTh  OJMHOYHBIX  HE3aBHCUMBIX  COObITHH.  3amauw,
IIPUBOASIINE K pacnpeaenennto Ilyaccona.

KoBapuauus n1Byx ciay4aitHbeix BesnuuH. KoaduumeHnt nuHelHol koppensuuu.
CoBMecTHBIE HAOMIOIEHUS IBYX BEIUYMH. BbIOOpOUHBINH KOA()PUIMEHT KOPPETALUHU.
Paznuuue Mexay JTMHEHHOMN CBSI3bI0 U IIPUYMHHO-CIEACTBEHHOU CBA3BIO. JIMHEHas
perpeccusi, METoJ] HAMMEHbBIINX KBAIPATOB.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJYBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJJHEI'O
OBHIEI'O OBPA30BAHUA

NPEJIMETHBIE PE3YJIBTATHBI

K konmy 10 kiaacca oOyyaromuiicss Hay4uTCs:
CBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHITUAMHU CTEPEOMETPHH IPU PEIICHUH 3a]a4
Y TIPOBEJICHUN MaTEeMaTHUECKUX PACCYKICHHIA;
NPUMEHSTh AKCHOMBI CTEpPEOMETPUM M CIEACTBHS U3 HHUX TPH PELICHUU
reOMETPUUYECKUX 3a/1aY;
KJIaCCU(PUIIUPOBATH B3aUMHOE PACIOJIO0KEHHE MPSIMBIX B MMPOCTPAHCTBE, MIIOCKOCTEH
B IIPOCTPAHCTBE, NPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;
cBOOOJHO ONEPUPOBATh MOHITUSIMHU, CBSI3aHHBIMH C YTJIaMH B MPOCTPAHCTBE: MEKIY
NPSIMBIMU B IPOCTPAHCTBE, MEXKY MPSIMON U INIOCKOCTBIO;
cBOOO/IHO ONEPUPOBATH MOHATUSIMU, CBI3aHHBIMH C MHOTOTPaHHUKAMU;
cBOOOZHO pacmo3HaBaTh OCHOBHBIE BHAbI MHOTOTPAHHUKOB (MpU3Ma, NHpaMuja,
HpsSMOYTOJIbHBIN Mapajuienenumnesn, Kyo);
KJIaccu(UIIMPOBaTh MHOTOTPAHHUKY, BEIOWpAast OCHOBAHUS [T Kilaccu(pukanuu;
CBOOOJHO OIEPHPOBATH MOHATUSAMH, CBS3aHHBIMU C CEYEHHEM MHOTOTPaHHHUKOB
IJIOCKOCTBIO;
BBITIOJIHATH MapajieNIbHOE, EHTPAIbHOE U OPTOTOHAJIBHOE MPOEKTHpPOBaHUE (HUTYD
Ha MJIOCKOCTb, BBIMOJIHATH H300pakeHus: GUTyp Ha MIOCKOCTH;
CTPOUTH CEUEHUSI MHOTOTPAaHHUKOB Pa3IMNYHBIMUA METOJIaMH, BBITIOIHSTH (BHIHOCHBIC)
IUIOCKUE YEPTEXKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHI CBEPXY, COOKY,
CHU3Y;
BBIUHUCTIATh IUIOIIAAM TOBEPXHOCTEH MHOTOTPAaHHMKOB (MpU3Ma, MUPAMHUIA),
reOMETPUUYECKUX TEJl C MPUMEHEHHEM (PopMyT;
cBOOOJHO OMEpUPOBATh MOHATHUSMU: CHMMETPHUS B MHPOCTPAHCTBE, LIEHTP, OCh U
MJIOCKOCTh CHMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (DUTYDBI;



cBOOO/HO ONIEPUPOBATh OHATHUSAMHU, COOTBETCTBYIOLIMMH BEKTOPaM U KOOpAMHATaM B
IIPOCTPAHCTBE;

BBIIIOJIHATD JE€UCTBUSA HAJl BEKTOPAMU;

pelmarb 3aJayd Ha J0Ka3aTelbCTBO MAaTEMAaTHUYECKUX OTHOIICHUN U HAaXOXIEHUE
FCOMETPUYECCKUX  BEJIMYMH, IMPUMEHsAS U3BECTHBIE METOIABl IIPU  PELICHUU
MaTeMaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOI'O YPOBHS CIIOKHOCTH;

IIPUMEHSATH POCTEUIIHE TPOTPAMMHBIE CPENCTBA U ANIEKTPOHHO-KOMMYHHUKALIMOHHBIE
CUCTEMBI IIPY PELICHUN CTEPEOMETPUYECKUX 3a1aY;

U3BIIEKAaTh,  NpPeoOpa3oBbIBaTh W HHTEPOPETUPOBATH  MHPOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPHUYECKHX (PUrypax, MPEACTABICHHYI0 Ha YepTexax H
pUCYHKaX;

OPUMEHSTh TOJy4YEHHbIE 3HAHMS Ha MpPAKTHUKE: CpaBHUBATh W AHAIU3UPOBATH
pealibHble CUTYyallMH, IPUMEHATh U3YUYECHHBIC MOHSATHUS B MPOIECCE MOMCKA PELICHHUS
MaTeMaTHYeCKu c(HhOpMyJIMPOBAHHON IIPOOJIEMBI, MOEIMPOBATh PEAJIbHBIE CUTYALIUN
Ha $3bIKE TIEOMETPHM, MCCIEN0BaTh ITOCTPOEHHBIE MOJEIM C MCIOJIb30BAaHUEM
IreOMETPUUYECKUX MOHIATHA M TEOpeEM, ammapara aiareOpbl, pemaTrb MPAKTHYECKHE
3aJ1a4M, CBA3aHHbBIE C HAXOKIECHUEM F€OMETPUUECKHUX BEINYUH;
UMETh NPEJCTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTHS T'€OMETPUU KaK COCTaBHOU
qyacTy (PyHIaMEHTa Pa3BUTHUS TEXHOJOTUH.

K konmy 11 kiaacca oOy4aronuiicss HayquTCs:
cBOOOIHO ONEPUPOBATH MOHATUAMHU, CBA3AHHBIMU C IHJIMHIAPUYECKON, KOHUYECKOU U
chepudecKoil MOBEPXHOCTIIMH, OOBSICHSATH CITOCOOBI TOTYYCHUS,
OTIEpUPOBATH MOHATUSMU, CBSI3aHHBIMH C T€JIaMU BPAILlEHUS: IIMIIMHIPOM, KOHYCOM,
cdepoii u mapom;
pacrno3HaBaTh Teja BpalleHus (IUIUHAP, KOHYC, cdepa U map) U 00BICHATH CIIOCOOBI
MOJTyYEHUS TEJ BPAIICHHUS;
KJIacCU(PUIMPOBATh B3AUMHOE PACIOJIOKEHUE CPEPBI U MIOCKOCTH;
BBIUMCIISTh BEJIMYMHBI HJIEMEHTOB MHOIOI'PAHHUKOB W TEJl BpalleHUs, OOBEMBI U
IUIOIIAIM NIOBEPXHOCTEH MHOTOTPAaHHMKOB M TEJ BPALLEHUS, TEOMETPUUYECKUX TENI C
MpuMeHeHueM (popmy;
CBOOO/IHO ONEPUPOBATH NMOHATUSAMH, CBA3AHHBIMU C KOMOMHALUAMMU TEJl BPAILIEHUS U
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B cpepy U ONUCAHHBIN OKOJIO C(ephl,
cdepa, BliMcaHHAs B MHOTOTPAHHUK WJTU TEJIO BPALCHHUS;
BBIYHCIISITH COOTHOIICHHS MEXKAY TUIOMIAIIMU MTOBEPXHOCTEN U 00BEMaMH MOT00HBIX
TEN,
n300paxaTh U3ydaeMble (DUTYPBI, BBIMOJHATH (BHIHOCHBIE) TUIOCKUE YEPTEXKHU U3
PUCYHKOB MPOCTBHIX O0BEMHBIX (pUTYp: BUJ CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHHSI
TeJ BpalleHHUS,

U3BIIEKAaTh,  HMHTEPIPETUPOBaTH U  MpeoOpa3oBbIBaTh  MHPOPMALUMIO O
HNPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUrypax, MPEICTAaBICHHYI0 Ha 4YepTekax MU
PHUCYHKaX;

CBO6OI[HO OIICpPUPOBATH MMOHATHEM BCKTOP B ITPOCTPAHCTBE,



BBITIOJIHATH ONEPALIK HaJl BEKTOPAMU;
3a/1aBaTh MIOCKOCTh YPABHEHHEM B JICKAPTOBOW CUCTEME KOOP/IUHAT;
pemiaTh TEOMETPUYECKHE 3a/laud Ha BBIYUCIICHHE YIJOB MEXAYy MNpPSIMbIMA U
IUIOCKOCTSMH, BBIYUCIICHHE PACCTOSSHUM OT TOYKM A0 IUIOCKOCTH, B LIEJIOM, Ha
MPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/Ia IPU PEUICHUH;
CBOOOJHO ONEPUPOBATH MOHSATUSMHU, CBA3AHHBIMH C JBUKEHHUEM B MPOCTPAHCTBE,
3HATh CBOMCTBA JBUKCHUI,
BBITIOJIHATh M300paXEHUSI MHOTOTPAHHUKOB W TEJ BPAIICHUS MPU TMapauieIbHOM
IIEPEHOCE, LIEHTPAIbHON CUMMETPHH, 3€PKATbHON CUMMETPHH, IPU IIOBOPOTE BOKPYT
npsiMOM, TIpeoOpazoBaHus OI00NS;
CTPOUTh CEUEHHsS MHOTOTPAHHUKOB M TEJI BpAIICHHS: CEYEHUS UWIUHApA
(mapajuieNbHO U IEPHEHAUKYIISIPHO OCH ), CEYEHUS KOHYca (TapauiesibHble OCHOBAHUIO
Y IPOXOJIAIIKE YEPE3 BEPILHHY), CEUCHHUS 11apa;
UCIOJIb30BaTh METOJbl MOCTPOEHUS CEYEHHUI: METOJ CJIeIOB, METOJ BHYTPEHHETO
IPOEKTUPOBAHUSI, METO/] IEPEHOCA CEKYIIEH MITOCKOCTH;
JI0Ka3bIBATh FTEOMETPUUYECKHUE YTBEPKICHHUS;
OPUMEHSTh TeoMeTpuueckue (axkThl JUIsl pEHIeHHs CTePEOMETPUUYECKHX 3ajady,
IpeAnojaralolX HECKOJbKO 1IaroB PEIIeHUs, €CIIM YCIOBUS IPUMEHEHUS 3a/1aHbl B
SIBHOM U HEABHOU opme;
pemiath 3aJayd Ha J0KAa3aTeIbCTBO MATEMAaTHYECKUMX OTHOLICHUN M HAXOXIACHHUE
T€OMETPUUYECKUX BEINYHH;
MIPUMEHSTh MPOTPAMMHBIE CPEJICTBA M DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBbI
IIPU PELIEHUU CTEPEOMETPUUECKUX 3a/1aY;
MPUMEHSTh TOJYyYEHHbIE 3HAHUS HA MPAKTUKE: CpPaBHUBAThH, AaHAJIU3UPOBATh U
OIIEHUBATh PEaJbHbIC CUTYAIIMU, IPUMEHSITh U3YUCHHBIE MOHATHS, TEOPEMBI, CBOMCTBA
B IIpollecce€ TOWCKA pEIIeHUs MaTeMaTHuecKu CHOpMYIHPOBAHHONW MPOOJIEMBI,
MOJIEJIUPOBATH PEATIbHBIE CUTYallUU Ha SI3bIKE T€OMETPUHU, UCCIIEI0BATh TOCTPOEHHBIE
MOJIEJIA C UCIOJIb30BAHUEM I'€OMETPUUECKUX MOHITHI U TeOpeM, anmnapara aiareopsl,
pemiaTh MPaKTUYECKHE 3a/laud, CBSI3aHHBIE C HAXO0XKJIECHHUEM TI'€OMETPUUYECKUX
BCJINYMH;
UMETh MPEJCTaBICHUSI 00 OCHOBHBIX 3Tallax Pa3BUTHS F€OMETPUU KaK COCTaBHOU
4acTH (pyH/IaMEHTA Pa3BUTHUSI TEXHOJOTUH.

o« INNIAHUPYEMBIE PE3YJBbTATHI OCBOEHUSA YYEBHOI'O KYPCA

«BEPOAATHOCTH U CTATUCTHKA» (YIJIYBJIEHHBIA YPOBEHbD)
HA YPOBHE CPEJHEI'O OBIHIEI'O OBPA3OBAHUA

« NPEAMETHBIE PE3YJIbTATDBI

o K konmy 10 knacca oOyyaronuiicss HayqUTCs:

e CBOOOJHO ONEpPUPOBATH MOHATUSAMU: Ipad, MIOCKUH rpad, CBsI3HBINA rpad, MyTh
B rpade, Lemb, LUKI, AEPEBO, CTENEHb BEPIIMHBI, JEPEBO CIy4alHOIro
AKCIIEPUMEHTA;



CBOOOZIHO OMEpPUPOBATh MOHITUSIMH: CIyYalWHBIM SKCIEPUMEHT (OIBIT),
ClIydyailHOE COOBITHE, 3JIEeMEHTapHOE CclydaiiHoe CcoObITHE (dJIEMEHTapHBIN
UCXOJ) CIYy4YalHOTO OIbITa, HAXOJUTh BEPOSTHOCTH COOBITUH B OMNBITAX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSMU;

HaxoJIUTh U (POPMYJIHPOBATH COOBITHS: TIEpECeUCHHUE, OOBEINHECHNE JTaHHBIX
COOBITHH, COOBITHE, MPOTUBOIOJIOKHOE JAHHOMY, HCIOJb30BaTh JAUATrPaAMMBI
Dilsiepa, KOOPAMHATHYK) NPSAMYIO [UIsl PEMIEHUs 3a4ad, I0Jb30BaThCs
(hopMyJIOH CIIOKEHUS BEPOSTHOCTEH JIJIs1 BEPOSITHOCTEHN IBYX U TPEX CIyYalHBIX
COOBITHI;

ONEPUPOBATH MOHATUSAMMU: YCIOBHASI BEPOATHOCTb, YMHOKEHHUE BEPOSTHOCTEN,
HE3aBUCUMBIE COOBITUS, JEPEBO CIYYAWHOTO HSKCHEPUMEHTA, HAXOJMUTh
BEPOSITHOCTU COOBITHI C TOMOIIBIO MTpaBUjla YMHOKEHHUS, JIEpeBa CIy4aiiHOrO
OTIbITa, UCMOJIb30BaTh (HOPMYIy MOJHON BeposITHOCTH, ¢hopMmyiny baiieca npu
pElIeHUU 3a/iay, ONpPEAesATh HE3aBHUCHUMOCTh COOBITHI 1O ¢opMmylie U IO
OpPraHMU3aLNN CIIy4aHOTO SKCIIEPUMEHTA;

OPUMEHSATh M3Y4YEHHbIE KOMOMHATOpHbIE (OPMYJbl IS TEPEUUCIICHUS
AJIEMEHTOB MHOYECTB, 3JIEMEHTAPHBIX COOBITUH CIIy4aifHOrO OMNBITA, PEIICHUS
3a/1a4 110 TEOPUH BEPOSTHOCTEN;

CBOOOZHO  OMEpUpOBaTh MOHATHSMHU: OWHAPHBI  CIOy4YyallHBIA  OMBIT
(ucpiTaHKE), yCIeX U HeyJada, HE3aBUCHUMbIEC UCIIBITAHUSI, CEPUS UCTIBITAHUH,
HAXOJUTh BEPOSITHOCTH COOBITHI: B CEPUM MCHBITAHUNA J10 IEPBOrO ycrexa, B
cepuu UcnbITaHui bepHyn, B onbiTe, CBA3aHHOM CO CIIy4alHbIM BRIOOPOM W3
KOHEYHOU COBOKYITHOCTH;

CcBOOOJHO OMEpUPOBATH MOHATUSMU: CIy4ailHas BEJIMYMHA, paclpeiesieHue
BEpPOSITHOCTEH, MarpaMma pacrnpeeieHusi, OMHapHasi ciiydaiiHash BEeJIWYWHA,
reoMeTpruYecKoe, OMHOMHUAIILHOE pacIipeielieHHe.

K konmy 11 kiaacca o0yyaronuiicss HayquTCs:

ONEPUPOBATh NOHATUAMHU: COBMECTHOE pACIPENEICHUE JBYX CIIy4alHBIX
BEJIMYMH, UCIOJb30BaTh TAaOMUIly COBMECTHOIO paclpeiesieHus IBYX
CIy4YalHBIX BEJMYMH JJISI BBIACICHUS PACIPEICICHUS] KaKIOW BEIUYHHBI,
ONPENIECIICHNS] HE3aBUCUMOCTH CIIyYalHbIX BEJIUYMH;

CBOOOJHO OMEPUPOBATH MOHSATHEM MATEMATHYECKOTO OXKUIAHUS CIIy4ailHOM
BEJIMYUHBl  (pacnpeneneHusi), MPUMEHATh CBOWCTBA MaTeMaTHYECKOIro
OKHMJIAHUS TpU PELICHUHM 33J1a4, BBIYUCISATH MATEMATHUYECKOE OXUIAHUE
OMHOMMAJIBHOTO U TEOMETPUYECKOTO paclpeieIeHUN;

CBOOOJHO OMNEPUPOBATH MOHITUSIMHU: IUCIEPCHUS, CTAHIAPTHOE OTKIJIOHEHHE
CIIy4allHOW BEJIMYMHBI, IPUMEHSTH CBOMCTBA IUCIIEPCUU CIIyYalHOW BEJIMYHUHBI
(pacnipenenenusi) Ipy PeLIeHUH 3aa4, BBIYUCIATH TUCIIEPCUIO U CTaHJAPTHOE
OTKJIOHEHHE T€OMETPUYECKOr0 U OMHOMHUAJIBHOTO pacipeieNICHU;



BBIUUCIISATh BHIOOPOYHBIE XAPAKTEPUCTUKU MO TaHHOW BHIOOPKE M OLEHUBATh
XapaKTEPUCTUKU TE€HEPAIbHOW COBOKYNMHOCTA JAHHBIX 10 BBIOOPOYHBIM
xapaktepuctukaM. OIleHMBaTh BEPOSITHOCTU COOBITUM U MPOBEPSTH
MPOCTEUIINE  CTAaTUCTUYECKHE  THUIIOTE3bl,  MOJIB3YSICh  U3YYEHHBIMU
pacupenesieHusIMH.



TEMATHYECKOE IINTAHUPOBAHME (pa3nea «ajaredpa u Hayajia MATeMaTH4€CKOI0 aHAJIN3a»)

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrpoabpie  Tpakruieckue o0pa3oBaTte/ibHbIE
padoThI padoThI pecypesI
MHO0X€eCTBO IeHCTBUTEILHEIX YHUCEI.
1 MHorowiensl. PaninonansHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oynknuu u rpaduku. CrernenHast GyHKIUS ¢ 12 1
LETIBIM MTOKa3aTeIeM
3 Apudmernueckuil KOpeHb N-0i CTENEeHH. 15 1
HppaunoHaibHble ypaBHEHUS
4 [TokazarenpHas pynkums. [TokazareapHbIe 10 1
ypaBHEHUS
5 Jlorapudmudaeckas GyHKIHS. 18 1
Jlorapudmuueckue ypaBHEHHUS
6 Tpuronomerpruieckue BbIpaKEHUS U 99 1
YpaBHEHUS
[TocnenoBaTenbHOCTH U MPOrPECCUN 10
HenpepsiBabie hynkiuu. [IponsBoanas 20
9 [ToBTOpeHue, 06001eHNe, CUCTEMAaTH3AIUS 5 )
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 136 10 0




11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoabneie  Tpakruteckue o0pa3oBaTejibHbIE
padoTsI padoThI
pecypcsbl
1 HccnenoBanue GyHKIHN ¢ TOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 uHTETpal 12 1
3 I'paduku TpuroHoMeTprUdecKUX QyHKITAMN. 14 1
TpuronomeTpuyeckrue HepaBeHCTBA
4 WppanmonanbHble, MOKa3aTelbHbIE U 24 1
JorapuMuUecKre HepaBeHCTBa
KomrekcHbie uncna 10
HarypanbHble u 1iensie yucia 10
CucreMbl paloHaTBHBIX, UPPALMOHATBEHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX 12 1
YpaBHEHUI
8 3anaqn ¢ mapameTpamu 16 1
9 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 16 5
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




TEMATHYECKOE IINTAHUPOBAHME (pa3aesa «BepoATHOCTb U CTATHCTHKA)

10 KUIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Konrpoabnbsie IlpakTnyeckue
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoTsI padoThI pecypesI
1 DneMeHTHI Teopuu rpados 3
5 Crny4aiiHbI€ OTIBITHI, CITy4aifHbIE COOBITHS U 3
BEPOSITHOCTH COOBITHIA
Onepanuu HaJy MHOKECTBAMH U
3 coObITusIMH. CII0KEHHE U YMHOKEHUE 5
BEPOSITHOCTEU. Y CIIOBHASI BEPOSITHOCTb.
He3zaBucumblie coObITHS
4 DneMeHThl KOMOMHATOPUKU 4 1
Cepuu 1ocie10BaTeabHbIX UCTIBITAHUN.
5 Ucnbrranus bepuymnu. CiydaiiHplii BEIOOP 5
13 KOHEYHOU COBOKYITHOCTH
6 CrnyualiHble BETMUMHBI U paclpeeieHus 14 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/l Konrpoabnbie  IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
3aKoH OOJIBIINX YHCET
DJIEMEHTHI MATEMATHUECKON CTATUCTUKHU
HenpepbiBHbIE ClTy4aliHbIE BETUUUHBI
3 (pacmipenenenus), mokazaTeabHOE U 4
HOpPMaJTbHOE pacIpeieIeHus
Pacnpenenenue Ilyaccona 2
CBs13b MeXy Clly4allHBIMM BETMYMHAMHU 6
O0001IeHre U cUCTEMATU3aLMs 3HAHUN 11 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0







