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MNOACHUTEJBHASA 3AIINCKA

VYyebnsiii mpeamer «MaTeMaTuka» BKIIIOYAET U3YYEHUE KypcoB «Airedpa u
Hayaja MaTeMaTU4YECKOTro aHanu3a», «I'eoMmetrpusd» u « BeposiTHOCTh U CTATUCTUKAY.
On sBHUseTCS OAHUM M3 HanOoJiee 3HAYMMBIX B TMPOrpPaMMeE CPEIHETO OOIIero
00pa30BaHMUsl, MOCKOJIbKY, C OJTHOM CTOPOHBI, OH 00€CTIEYNBACT HHCTPYMEHTAIBHYIO
0a3y [ U3Y4YeHUsI BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYroll CTOPOHBI,
dbopMHpYyeT JIOTMYEeCKOe M aOCTPAKTHOE MBIIUICHHE OOYyYalolUXCs Ha YpPOBHE,
HEOOXOJAMMOM JUIsi OCBOCHHUA HH(POPMATUKH, OOIIECTBO3HAHUS, WCTOPUH,
CJIOBECHOCTM W JPyruxX JUCHUIUIMH. B pamkax naHHoro y4deOHOro Kypca
oOydarorrecs OBJIaIeBalOT YHUBEPCATBHBIM SI36IKOM COBPEMEHHOM HAyKH, KOTOPast
dbopMyIMpyeT CBOM JOCTHKEHUSI B MaTeMaTuueckon popme.

VYuebHblli Kypc anreOpsl M Havajl MaTeMaTHUYECKOro aHalh3a 3aKja/IbIBaeT
OCHOBY JJIsi YCIICIIHOTO OBJIAJICHUS 3aKOHAaMU (PU3UKH, XUMHUH, OHUOJIOTHUH,
MMOHMMAHUSI OCHOBHBIX TEHJICHIIUN Pa3BUTHS YKOHOMUKHU U OOILIECTBEHHOM KU3HHU,
MO3BOJIIET OPUEHTHUPOBATHCSI B COBPEMEHHBIX HHU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOJIb30BaTh UX JUIsl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi oBiaJieHHe aOCTPAKTHBIMU M JIOTHYECKHU
CTPOTUMH KOHCTPYKIHUSIMU aireOpbl M MaTEMaTUYECKOTO aHajiu3a pa3BUBAECT
YMEHHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb, JOKa3bIBATh
YTBEPKICHHUS C TTOMOIIBI0O UHAYKIIMU U PACCYXKIATh JNEAYKTUBHO, UCIOJIb30BATh
00001IeHNEe W KOHKPETH3allUi0, a0CTparupoBaHUE U aHAIOTHIO, (OPMHPYET
KPEAaTHUBHOE U KPUTUUYECKOE MBIILICHUE.

B xoxe u3yuyeHusi yuyeOHOro kypca «AinredOpa ¥ Hayania MaTEMaTUYECKOTO
aHajau3a» oOydYarolluecs IMOJy4YaroT HOBBIM OMBIT PEIICHUS MPUKIAAHBIX 3aj1ad,
CaMOCTOSITEJILHOTO TMOCTPOEHUS MATEMAaTUYECKUX MOJIENIEd peajbHbIX CUTYAIlUH,
UHTEpPIpPETAlUN  TOJYYEHHBIX  PEHIEHUH, 3HAKOMATCS C  OpUMEpaMu
MaTeMaTUYECKNX 3aKOHOMEPHOCTEH B MPHUPOJE, HAYKE U HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIBHBIM BOCIUTATENIBHBIM MOTEHIIMATIOM,
KOTOpPBI peanu3yeTcs Kak uepe3 Yy4eOHbIH MaTepuall, CHOCOOCTBYIOIIUI
(GOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaKk M 4epe3 crenuduky ydeOHOU
JEATEeIIbHOCTH, TpeOyromed MpOAOKUTEIbHON KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AKKYPATHOCTU U OTBETCTBEHHOCTH 32 MOJyYEHHBIN pe3ysIbTar.

B ocHoBe MeToanku oOydeHus anreOpe U HayaiaM MaTeMaTUYeCKOro aHaIu3a
JICKUT IEATeITbHOCTHBIA MTPUHITUTT OO YICHHSI.

B cTpykType yuebHOTO Kypca « Anredpa 1 Hadajia MaTeMaTHIECKOTO aHATTN3a»
BBIZICJICHBl  CIIEAYIOIIME COJAEpKATeIbHO-METOauYecKkue JimHuu: «Yucna u
BBIYUCTIEHUS», «DyHKIIMU U rpadukny», «YpaBHEHUs U HepaBeHCTBa», «Hauana



MaTeMaTHYeCKOro aHanusa», «MHOXecTBa M JIOTMKa». Bce OCHOBHBIE
COJIEPKATENbHO-METOAMYECKUE JIMHUM HW3YyYaloTCs Ha MPOTSHDKEHUHU JABYX JIET
oOyueHusl Ha YpOBHE CpETHET0 00I1Iero 00pa3oBaHusl, €CTECTBEHHO JOMOIHSIS IPYyT
JpyTa ¥ TIOCTENEHHO HACHIIIAsCh HOBBIMH TEMaMH M pa3enaMu. JlaHHbI yaeOHbIH
KypC SBIISIETCS WHTETPAaTHBHBIM, TIOCKOJBKY OOBEIMHSAET B cebe cojaepiKaHue
HECKOJIbKMX MaTeMaTHYeCKHX IUCIMIUINH, TaKHMX Kak anredpa, TPUTOHOMETpHS,
MaTeMaTHYeCKUN aHaIn3, TEOPHsI MHOKECTB, MaTeMaThuueckas Jioruka u apyrue. [1o
Mepe TOro Kak 00ydJaroIuecs OBIaJeBaIOT BCE OoJiee MMPOKAM MATeMaTHICCKUM
anmapaToM, y HUX TOCJIEIOBATEIIEHO (POPMUPYETCS M COBEPIICHCTBYETCS YMCHHE
CTPOUTh MAaTEMaTHYECKYI0 MOJIeJh PEATbHON CHUTyalllH, TPUMEHATh 3HAHUS,
MOJyYEeHHBIE TPH H3YYCHHH Y4eOHOTO Kypca, Ui PEIICHHS CaMOCTOSTENBHO
c(opMyITUPOBAHHON MAaTEeMAaTUYECKOW 3a/Jayu, a 3aTeM HHTEPHPETUPOBATH CBOM
OTBET.

CopeprkarenbHO-MEeTOAUMYECKass JTUHUS «Uucina ¥ BBIYUCICHUS 3aBEpIIacT
¢dbopMHpOBaHNE HABBIKOB MCTOIB30BAHUS JACUCTBUTEIBHBIX UHCEN, KOTOpOE OBLIO
HayaTo Ha YPOBHE OCHOBHOTr0 00111er0 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3oBaHus 0co0O€ BHUMaHue yAensiercss  (OPMUPOBAHUIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMIMX B CE0sl MCIOJIb30BAHUE PA3IUYHBIX
dbopM 3amucu YHCIa, YMEHUE JenaTh MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIC BBIPAXKCHHs, pabOTaTh C MAaTEeMAaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIE OOYYalOUIMMCS MHOKECTBAa HATypPalbHBIX, IIENbIX,
pallMOHANBHBIX U JCHCTBUTEIBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUuyYecKue 3aJaud M OIepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTATKAMH Ha MHOXECTBE IENBIX YHCEN, OCOObIE CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHHE KOPHS HATypaJbHOM CTENEHW Ha MHOKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pacIIMPEHHIO Kpyra HCIHOJB3YEMBIX 4YHCENl U
3HaKOMCTBY C BO3MOKHOCTSMH MX TPUMEHEHHS JUIsSl PEIICHUS Pa3iIMYHbIX 3a7a4
dbopMupyeTcsi TpeCTaBICHUE O €IUHCTBE MATeMAaTUKH KaKk HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue u
KOHKpETH3aIHsl.

Jluauss «YpaBHEHUST U HEPABEHCTBa» pPEAU3YETCs Ha MPOTHKECHUH BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0pa3oBaHUs, MOCKOJBKY B KaXXJIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pe3ynpTaTe OOy4alolIUecsl OBJIAJCBAIOT PA3IMYHBIMU METOJAMU PEIICHUs
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTEeIbHBIX, JOTAPUPMUYECKUX H
TPUTOHOMETPUYECKNX YpPAaBHEHHM, HEPABEHCTB M CHUCTEM, a TakKke 3ajad,
cofepKammx mapameTpol. [lodydeHHBIE YMEHHS IIHPOKO HCIOIB3YIOTCS MPH



UCCIeNOBaHNH (DYHKIMA C TIOMOIIBIO MTPOU3BOAHON, TIPU PEIICHUH MPUKIATHBIX
3a/1a4y M 3a7]a4 Ha HAXOXKJEHUE HAMOOJBIINX U HAUMEHbBIINX 3HAYEHUN (HYHKIIUU.
JlanHasi comepkaTeNbHas IMHUS BKJIIOYACT B ce0s Takke (HOPMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacy€Thl 1O  ¢opMysnaM, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
COZIEpKaIMX CTEMEHU U Jorapudmel. braromaps u3ydeHHIO aiaredpanyeckoro
MaTepuasa IpOUCXOANT AajbHeIIee pa3BUTHE alTOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIICHUS 00y4aromuxcs, GOpMHUPYIOTCS HABBIKM JACAYKTHUBHBIX PacCy>KICHUH,
paboThl C CHUMBOJIbHBIMU (OpMamH, TMpPEACTaBICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE pPABEHCTB M HEPABEHCTB. AJreOpa nmpeaaraeT 3ppekTuBHbIC
WHCTPYMEHTBl I pEUICHUs MPAKTHYECKUX M €CTECTBEHHO-HAY4YHBIX 3ajady,
HarJIsiAHO IEMOHCTPUPYET CBOU BO3MOXKHOCTH KAaK SI3bIKA HAYKH.

CopepkarenbHo-MeToauYecKass JUHUA «DyHKIMM W TpaduKU» TECHO
NeperuieTaeTcs ¢ JAPYTUMH JIMHUSIMH y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHUs MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKIUHU IS pelIeHUs 3a7ad U3 JAPYTUX y4eOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM AHAIU30M,
TaKk U C pEIICHHEeM YpaBHEHM U HepaBeHCTB. [Ipum 3TOM OosbllIOE BHUMaHUE
yaensiercs (OPMUPOBAHUIO YMEHUSI BbIpakaTh (OpMYJIaMH 3aBUCUMOCTH MEXKTY
pa3IMYHBIMU BEJIMYMHAMU, HCCJIEAOBaTh MOJY4YEHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Marepuan 3Toil cofiepKaTeIbHOM JUHUY HAIICJICH Ha Pa3BUTHE YMEHUN U
HaBBIKOB, ITO3BOJISIFOLIMX BBIPAXKAaTh 3aBUCUMOCTH MEXKAY BEIMYMHAMHU B PA3IMUHON
dbopme: aHaTUTHYECKOM, TpadudecKkoi U ciioBecHOW. Ero n3ydenne crocoOCTByeT
Pa3BUTHIO AJITOPUTMHYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIEHUIO U
KOHKPETHU3AIUH, UCTIOIh30BaHUIO aHAJIOTUH.

CopnepxartenbHasg nuHUs «Hadana mMaTeMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTHh KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3a]ad4,
JIOCTYIHBIX OOYYalOIIMMCS, TaK KaK Yy HHUX MOSBIISIETCS BO3MOXXHOCTh CTPOUTH
rpaduKu  CIOXHBIX (PYHKIHH, OMPEAeNsITh WX HauOOJbIIMEe W HaUMEHBIINE
3HAQYCHUS, BBIYUCIATH IUIOMAau (uryp u oObEMBI TeJl, HaXOAUTh CKOPOCTH U
YCKOpeHHUsI TporieccoB. JlaHHasi coaepkaTeibHas JHMHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TMOCTPOCHUSI MAaTeMaTHYECKHX MOJENIEeH pealbHbIX CUTYyallUid,
MO3BOJISICT HAXOIUTh HAUJTYUIIIEE PEIICHUE B MPUKIIAHBIX, B TOM YHCIIE COIUAIBHO-
HPKOHOMHYECKHUX, 3a/adyax. 3HAKOMCTBO C OCHOBaMH MaTEeMaTHYECKOTO aHaJn3a
CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (OPMAIbHO-TOTHYECKOTO U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM pACIO3HABAaTh TMPOSBICHUS 3aKOHOB
MaTEeMaTHKH B HayKe, TEXHUKE U UCKyccTBe. OOyJaronInecs y3Hat0T O BBIIAFOIINXCS



pe3ynbTaTtax, MOJYyYCHHBIX B XOJI€¢ Pa3BUTHUS MaTEeMaTHKH KaK HAyKH, U 00 WX
aBTOpAXx.

CopeprkaTenbHO-METOAUYeCKass TuHUS «MHOXKECTBa U JIOTHKa» BKIIFOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKoW JOTUku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
W TIpeiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIOMMNA BCE Pa3ieiibl
MaTeMaTUKH H ©¢ TPWIOKEHUN, OHU CBS3BIBAIOT pa3HBIE MaTEMaTUYCCKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJeAyeT IpPU3HATh
CBOMCTBEHHYI0 €W CTPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
OOy4JaroIMXCsl, TIO3BOJISIET UM CTPOUTH CBOU PACCYKJICHHUS HAa OCHOBE JIOTHICCKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJIEIUPOBAHUS, KOTOPHIE MPHU3BAHbI
Croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TMOCTPOEHUS MOJENeH peaTbHBIX
CUTyalluii, WCCIENOBaHUS OSTUX MOJENEH ¢ MOMOIIbIO ammapara anreOpbl |
MaTEMaTU4YeCKOTO aHajin3a, WHTEPIPETAIMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTpaMMBbI, IOCKOJIBKY BECh MaTepuall
y4eOHOTO Kypca IIMPOKO HCIOJIb3YeTCs JJIA pelieHUs MPUKIaAHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesitenbHOCTh 1O (OPMUPOBAHMIO HABBIKOB PEIICHUS TNPUKIAJHBIX 3a7a4
OpraHu3yeTcs B IPOIIeCcCe U3yUeHHUs BCeX TeM yueOHOTo Kypca « Anredpa u Hadasna
MaTEMaTUYECKOrO aHaJIU3a».

["eoMeTpus ABIIETCS OMHUM M3 0A30BBIX KYpPCOB HAa YPOBHE CPEIHETO OOIIETO
oOpa3oBaHUs, TaK KaK OOECMeYrMBacT BO3MOXKHOCTh W3Y4YEHUS JAUCIUILINH
€CTECTBEHHO-HAYYHOW HAINpaBIEHHOCTH W TPEIMETOB TYMAaHHMTAPHOTO IIMKJIA.
[TockonbKy JOTHYECKOE MBIIITICHHUE, (HOPMUPYEMOE MPU U3yUCHUH 00YIarOIITUMUCS
MOHATUHHBIX OCHOB TE€OMETPHH, TPH J0Ka3aTeIbCTBE TEOPEM W TIOCTPOCHHH
IIETTOYKH JIOTHYCCKUX YTBEPIKICHUU TTPH PEIIICHUU TeOMETPHUYECKUX 3a/1a4, YMCHHC
BBIJIBUTATh U ONPOBEPraTh THUIOTE3bI HEMOCPEICTBEHHO HWCIOIB3YIOTCS TPHU
pEIIeHNH 337129 €CTeCTBEHHO-HAYYHOTO 1IUKJIA, B YaCTHOCTH (DHU3UYECKUX 3a71a4.

[lens ocBoeHUs mporpaMmMbl yueOHOro Kypcea «I'eomeTpus» Ha yriayOiaEéHHOM
YPOBHE — pa3BUTHE UHANBUAYATBHBIX CITOCOOHOCTEH 00yUYaOIMUXCs IPH U3yUESHUN



reOMETpPUH, KaK COCTaBISIONIEH mpeAMeTHON obmactu «Marematuka U
uHbOpMaTHKa» yepe3 oOecreueHrue BO3MOXKHOCTH IPUOOPETEHHS U MCTIOJIb30BaHNUS
0osee rIyOOKMX Tr€OMETPUUECKUX 3HAHUNA U IEUCTBUH, CICIIU(PUIHBIX T€OMETPHUH,
¥ HEOOXOAMMBIX JUIsl YCHEIIHOTO IPO(EeCCHOHATBHOTO 00pa30BaHus, CBA3aHHOTO C
UCITOJIb30BAaHUEM MAaTEMAaTUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETpUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCIIMPSIONINMH U YCUJIMBAIOIIUMHU Kypc 6a30BOT0 ypOBHS, SIBISIFOTCSI:

paclIMpeHne MPEACTaBICHUS O TEOMETPUU KaK YaCTU MUPOBOW KYJIBTYpPHI U
(opMHUpPOBAaHNE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMUpOBaHUE TMPENCTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEUIIUX MATEMATHYECKUX MOJEIAX, MO3BOJIAIOMIMX OMHUCHIBATh U H3y4yaTh
pa3HbIE SBJICHUS OKPYKAIOLIEr0 MUPA, 3HAHUE MOHITUIHOTO anmnapara 1o pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMEeTpuH;

dopMupoBaHHE€  yMEHHUS ~ BIAJETb  OCHOBHBIMH  IOHATUSMH O
IIPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMya M yMEHHE HUX NPUMEHSATh, YMEHHS JIOKAa3bIBaTh TEOPEMbI M HaXOJUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(GopMUpOBaHKE YMEHUS pacllO3HABAaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOIOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJENH;

(GbopMHpOBaHWE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHS
MaTEeMaTUYECKUX TEOpHil, (OopMHpOBaHME MOHUMAHUS POJM AKCUOMATUKU IIPU
IIPOBEJICHUHU PACCYKJICHUN;

dopMUpOBaHHE YMEHHs BIaJE€Thb METOJAaMHU JI0Ka3aTeIbCTB M aJITOPUTMOB
pELIeHUs], YMEHUS UX IPUMEHSTh, TPOBOJIUTh JOKA3aTEIbHbIE PACCYKJICHUS B X0/1€
pElIeHUs] CTePEOMETPUUYECKHX 3aJad W 337ad C MNPAKTUYECKUM COJEPIKAHHUEM,
dbopMUpOBaHHE TMPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IpH
00OCHOBaHMU MaTEMAaTUYECKUX YTBEPKJIEHUI U pOJIM aKCHOMAaTUKU B IPOBEJCHUU
NEAYKTUBHBIX PacCy>KIEHUM;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEIUIEKTyaJbHBIX M  TBOPYECKHX
CIOCOOHOCTEN 00yUaroIIMXCs, MO3HABATEIbHOW aKTUBHOCTH, UCCJIEIOBATEIHLCKUX
YMEHUH, KpUTUYHOCTH MBILUIEHUS, HUHTEpPECAa K U3YUEHUIO TEOMETPUU;

¢dopMupoBanre (yHKIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETpHUH:
YMEHUSI PAclo3HABATh MPOSBICHUS T'€OMETPUUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTE B peajbHBIX >KMU3HEHHBIX CUTYAlMSIX W MPU U3YUEHUU JIPYTUX
y4eOHBIX TPEAMETOB, TMPOSIBICHUA 3aBUCUMOCTEM ©  3aKOHOMEpPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, HCCIIEIOBAaHUS IOCTPOEHHBIX MOJENEH,
WHTEPHPETALNHN [TOJTYYEHHBIX PE3YJIBTATOB.



OCHOBHBIMHU CO/ICpPKATEIBHBIMH JHHUSIMH yueOHOro kypca «I'eomerpus» B
10-11 «kmaccax sBmstoTcsi:  «lIpsiMble M TUIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTopsl UM  KOOpAWHATHI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHUE «yMETh OINEPUPOBATH
MOHSTUSAMWY, PEJICBAHTHBIMU T'€OMETPUH HA YTIIyOIEHHOM ypoBHE 00yueHus B 10—
11 knaccax, OTHOCUTCS KO BCEM COZEpPKAaTEIbHBIM JUHHUSAM Y4EOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 Togam o0yuenus. CoaepikaHue o0pa3zoBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss denepaibHoil paboueit
IpPOrpaMMBbI, paclpeAeNEéHHbIM MO ToJaM OOY4YEeHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3om, 4ToObI KO BCEM OCHOBHBIM, IPUHIIUITUAIBHBIM BOIIPOCAM O0yYaroIrecs
oOpamanuch HEOAHOKPAaTHO. JTO TMO3BOJSET OPraHU30BaTh  OBJAJICHUE
reOMETPUYECKUMHU NOHATUSAMHU U HaBbIKAMU TOCJIEI0BATENbHO U MOCTYNATEIbHO, C
COOJII0/IEHNEM MPUHIINAIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY F'€OMETPUYECKUX MPECTABICHUN 00YyYarOIUXCs, PACIIUPSAS U YIIIyOJIss
e€, o0pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon K M3y4eHHUIO TEOMETPUH HA YTIYOIEHHOM YPOBHE MTO3BOJISIET:

co3larth  ycnoBus ansd  AuddepeHunanuu  o0ydeHus, IMOCTPOEHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTelIbHBIX MporpamMm, OOecneyuTh yriayOJaeHHOoe
U3Y4YeHUE T€OMETPUH KaK COCTaBIAIONIEH yueOHOro mpeamera «MareMaTukay;

HNOJIFOTOBUTh OOYYalOUIMXCA K MPOJOJDKEHHIO H3YyYEHUsT MaTeMaTUKH C
yaéToM BbIOOpa Oynmymied mpodeccuu, obOecnedrBasi MPEEMCTBEHHOCTh MEXKIY
oO1uM 1 ipodeccuoHaIbHBIM 00Pa30BaHUEM.

VYyeOnslli Kypc «BeposTHOCTP M CTaTHCTHKA» YINIYOJIEHHOIO YpPOBHS
SBJIIETCS MPOJOJDKEHHMEM M PA3BUTHEM OJHOMMEHHOIO y4eOHOro Kypca
yrayOn€HHOTO YPOBHS Ha YPOBHE CpeaHero ooiiero oopazoBanus. Y4eOHbIN Kypc
npeaHa3HavyeH sl OpMUPOBaHUS Y OOYHaArOUIMXCSl CTATUCTUYECKOM KYJIBTYPhl U
MOHUMAaHUS POJIU TEOPUHU BEPOSITHOCTEW KaK MAaTeMaTUYeCKOr0 MHCTPYMEHTA JJIs
W3YUYEHHUS CIyYalHBIX COOBITHM, BEIWYMH U TporieccoB. [lpum u3yueHum kypca
oOoramaroTcsi MPEACTaBIECHUS OOydyaroluXcs O METOoAax HUCCIeIOBaHUs
W3MEHYMBOTO MHpPA, PA3BUBACTCA TOHMMAaHHE 3HAYMMOCTA U  OOIIHOCTH
MaTEMaTUYECKUX METOJOB MO3HAHUS KaK HEOTHEMJIEMON YacTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Copnepxkanre y4eOHOrOo Kypca HalpaBlI€HO Ha 3aKperyieHue 3HaHWM,
MOJTyYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl, U
Ha pa3BUTHE MPEACTABICHUN O CIy4YalHBIX BEIMYMHAX U B3aHUMOCBA3SAX MEKIY
HUMM Ha BaXKHBIX MPHUMEpPaX, CIOKEThI KOTOPBIX MOUYEPIHYTHI U3 OKPYKAIOIIETO



mupa. B pesynbrare y 00ydarommxcs 10KHO chOPMUPOBATHCS MPEICTABICHUE O
Haubosee ynoTpeOUTENbHBIX U OOMIMX MaTEMAaTHYECKUX MOJEIIAX, UCIOIb3YEMBIX
JUTSI OITMCAHUS aHTPOIIOMETPUUECKUX U AEMOrpauUECKUX BEJIMYUH, TOTPEITHOCTEN
B Pa3JIMYHbIE POJA U3MEPEHUAX, NITUTEILHOCTH 0€30TKa3HOM pabOThl TEXHUUECKUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SBJIICHUH U ITPOLIECCOB B 00111eCTBE. Y UeOHBIH
Kypc sBisieTcs 0a30il 11 OCBOEHHSI BEPOSTHOCTHO-CTATHCTUYECKHX METOJIOB,
HEOOXOMMBIX CTHEIMATUCTaM HE TOJIbKO WHKEHEPHBIX CHEIMATbHOCTEN, HO TaKKe
COLIMAJIBHBIX U TICUXOJIOTUYECKUX, TOCKOJIBKY COBPEMEHHBIE OOILIECTBEHHBIE HAYKH
B 3HAYUTENIbHOM Mepe UCHOJB3YIOT amnmapaT aHajiu3a OOJbIIMX JIaHHBIX.
[leHTpanpHy!0 4acTh y4eOHOrO Kypca 3aHUMAaeT OOCYKJEHUE 3aKOHa OOJIbLIMX
gyucel — (QYHIAMEHTAIBHOTO 3aKOHA MPHUPOJbI, HUMEIOIIET0 MaTeMaTHYECKYIO
dbopmanuzanuro.

B cooTBeTcTBUM C yKa3aHHBIMHU LEJISIMH B CTPYKType ydeOHOro Kypca
«BeposTHOCT, UM CcTaTUCTUKa» Ha YriayOJEHHOM YPOBHE BBIJEICHBI OCHOBHBIC
coziepkaresibHble TUHUM: «CiyyaiiHble COOBITHS U BEpOSITHOCTU» U «CilyyaliHble
BEJIMYMHBI U 3aKOH OOJIBILINX YHCEID.

[ToMuMO OCHOBHBIX JIMHUU B y4€OHBIA KypC BKJIIOUEHBI 3JIEMEHTHI TEOPUU
rpagoB M TEOPUM MHOXKECTB, HEOOXOAMMBIC JUJISl IOJHOLEHHOIO OCBOEHUS
MaTepuaiga JJaHHOro y4eOHOro Kypca M CMEXHBIX MaTeMaTUYeCKUX Y4eOHBIX
KYPCOB.

Copeprxanue muHUM «CiydaiiHble COOBITHS U BEPOSITHOCTIY CITY>KHT OCHOBOM
Uit (OPMUPOBAHMS TPEJICTABICHUA O PpacHpeleleHUH BEpOSTHOCTEH MEXIY
3HAYEHUSIMHU CIIyYalHbIX BEIIMYMH. BaXKHyI0 4acTh B 3TOU COAEPKATEIbHOU JIMHUU
3aHMMAaeT HW3Y4YEHHE TE€OMETPUYECKOro M OWHOMHAIBHOTO paclpeaesieHuil u
3HAKOMCTBO C MX HENPEPHIBHBIMM AHAJIOTaMU — MOKA3aTEIbHBIM M HOPMAJIbBHBIM
pacrpeneneHusIMHI.

TeMbl, CBs3aHHBIE C HENPEPBIBHBIMU  CIIy4YaWHBIMH BEIMYMHAMU W
pacrpesieieHUusIMU, aKLIEHTUPYIOT BHUMaHHE OOy4yaroluxcs Ha ONHCAaHUU U
W3YYEHUU CIyYalHbIX SIBJIEHUN C MOMOILBIO HENpepbIBHBIX (ByHKIMI. OCHOBHOE
BHUMAaHUE YAENSIETCA MOKa3aTeIbHOMY U HOPMAJIbHOMY PACIIPEACICHUSM.

B yueOHOM Kypce mpeaycMaTpuBaeTcsi 03HAKOMMTEIbHOE HU3YyYEHHUE CBS3H
MEXIy CIy4YalHbIMH BEJIMYMHAMU W OIMCAHWE OTOHW CBS3UM C IIOMOILBIO
Kod(pdulmeHTa KOpPpeNsMd W ero BBIOOPOYHOTO aHajiora. JTH DJIEMEHTHI
COJZIEpKaHMs Pa3BUBAIOT TEMY «/HMarpaMMbl pacCenBaHUs», N3yUEHHYIO Ha YPOBHE
OCHOBHOTI'0 00111er0 00pa30BaHusl, U BO MHOTOM OIUPAIOTCS Ha CBEJIEHUS U3 KYpPCOB
anreOpbl U TEOMETPHH.

Emé ommH  2ieMeHT  coaep:KaHus, KOTOpPbIM  NPEIIaraercs  Ha
O3HAKOMUTEIBHOM YPOBHE — IIOCJIEAOBATEIBHOCTh CIIy4alHbIX HE3aBUCHUMBIX
COOBITHM, HACTYMAIOIINX B €IUHUILY BpeMeHU. O3HaKOMJIGHHE ¢ pacipecieHueM



BEPOSITHOCTEW KOJIMYECTBA TAKUX COOBITUM HOCUT Pa3BUBAIOIIMI XapakTep M
SBIISIETCSL aKTyaJlbHBIM ISl OyIylUIMX aOUTypHUEHTOB, MOCTYMAIOIIKUX HA yueOHbIE
CHEIUATbHOCTH, CBA3AaHHBIE C OOIIECTBEHHbIMH HAyKAMH, IICUXOJIOTHEH H
YIPABJICHUEM.

Ha u3ydyenue yueGHoro kypca «Marematukay otrBoautcss B 10 kiacce — 204
yaca (6 gacoB B Hezeno), B 11 kimacce — 204 gaca (6 yacoB B HEACIIO).



COAEPXKXAHUE OBYUEHUA

Yucsaa v BBIYMCIEHUSA

Panmonansabie uncina. OOBIKHOBEHHBIC W JECATUYHBIC POOH, IMPOIICHTHI,
OeckoHeuHble TMepuoanueckue npodu. [lpuMeHeHue npoOe W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciell 3HAHUM U PeabHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMd.  MoOyib
JEWCTBUTEIBLHOTO YHCia U ero cBoicTBa. [IpubakéHHBIC BBIUUCIICHHS, TTpaBUiia
OKpYTJICHUS, MPUKHUIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUM.

Crenenb ¢ 1enbIM mnokaszaresneM. buHom Hprotona. Hcmosib3oBaHue
MOAXO/ISIIICH (POPMBI 3aMMCH ACHCTBUTEIBHBIX YUCEN JIJIST PEIICHUS MTPAKTUUECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

ApudmMeTrueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. J[leciTuuHble W HATypaJibHbIE
Jorapu(Msl.

CuHyC, KOCHUHYC, TaHT€HC, KOTAaHI'€HC YMCIOBOIO apryMeHTa. ApPKCHHYC,
apKKOCUHYC M ApKTaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHNS U HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHMSI M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pelIeHrEe HEPaBEHCTBA.

OCHOBHBIC METO/IbI PEIICHHS IEBIX U APOOHO-PAIMOHANBHBIX YPABHCHHUHN H
HEpPAaBEHCTB. MHOTOwWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3zy. MHOrousieHs!I ¢ 1es1bIMU KO3 UIIUEHTAMU.
Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUM, COIEPKAIINX CTEIIEHN U KOPHH.

UppanmonaabHbie ypaBHEHHS. OcHoBHBIE METO/IbI penieHust
UppalMoHaIbHbIX YPaBHCHUH.

[TokazarenbHbie ypaBHEeHHS. OCHOBHBIE METOJbI PEIICHHS TOKa3aTeIbHBIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue ypaBHEHUSI. OcHOBHBIC METOJIbI penieHus

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoBHBbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.
Pemienne cucrteM NMHEWHBIX ypaBHEHHW. Marpuua CHCTEMBI JMHEWHBIX
ypaBHeHUM. OnpeaeanTenb MaTPUILIbl 2X2, €ro TEOMETPUUECKU CMBICIT U CBOMCTBA,



BBIYKCIICHHE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs M1 PEUICHUS CUCTEMBbI
JVHEVHBIX ypaBHEHUW. PelleHne npukiagHbiX 3aJad C IIOMOIIBK) CUCTEMBI
JIMHEWHBIX ypaBHeHUU. MccnenoBanue nNoCTpOCHHONW MOAENH ¢ IOMOIIBIO MATPHIL
Y OIIPEICIIUTEIICH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN PEeanbHOM CUTyallUH C ITOMOUIBIO
YPaBHEHUM W HEPABEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PEIICHUIO
MaTeMaTHUYECKUX 3a/1a4 U 33/1a4 U3 Pa3IMuHbIX 00J1acTeil HAYKHU U pealbHON KU3HU.

DyHKUMH U TPaPUKH

OyHKIMA, CcrnocoOsl 3amaHus GyHKIUU. B3aumHO oOpaTHbIE (QYHKIIHUH.
Kommnosumms Qyukiuii. I'papuk  yHkium. DnemeHTapHble MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

ObnacTh ompeneiaeHuss U MHOXECTBO 3HaueHUi Qynkuuu. Hymn yskumu.
[TpoMexyTku 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe QpyHKIMU. [lepuoanueckue
bynkuuu. IIpoMexyTKu MOHOTOHHOCTH (PYHKIIMU. MakKCUMyMbl U MUHUMYMBI
dbyukiuu. Hanbonbinee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU HA TTPOMEKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JpOOHO-TIMHEWHas (DYHKUMU. DIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

Crenennast GyHKIMS ¢ HATypajIbHBIM U II€JIbIM Moka3areneM. E€ cBoiicTBa u
rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0i cTeNeHN Kak (PyHKIIMH 0OpaTHOW CTEEHU
C HaTypaJIbHbIM [TOKA3aTEJIEM.

[loka3aTenbHass W Jjorapupmuyeckass (yHKUHUHU, UX CBOWCTBA M TpaduKH.
Hcnonb3oBanue rpadgukoB GyHKIMMA 1S pelIeHUs YpaBHEHUH.

TpuroHomeTpruyeckass OKPYKHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(GyHKINNA YUCIOBOTO apTyMEHTA.

OYHKIMOHAIbHBIE 3aBUCMMOCTHM B peaJbHBIX MpoOIeccax M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauaja MaTeMaTH4eCKOro aHaJIn3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IIOCJIENOBAaTCILHOCTEH. MeTon
MaTeMaTUYeCKOM MHAYKIUH. MOHOTOHHBIE M OTPAaHUYEHHBIE TTOCIEA0BATEIILHOCTH.
Hctopusi BOZHMKHOBEHHMS MaTEMaTUYECKOIO aHalu3a Kak aHajln3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckast 1 reoMeTpruecKas mporpeccuu. beckoneuHo yObiBaromast
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reOMETPUYECKON
IIPOIrpeCCU. JIMHENHBIW U SKCIIOHEHIMAIBHBIN pOCT. HUucno €. Popmyiia CI0KHBIX
npoueHToB. Mcnonb3oBaHWE TMPOTPEecCUU JUIsl  PELIEHUs pealbHBbIX —3a/ay
MPUKIIATHOTO XapakTepa.

HemnpepriBable ¢GyHKIIMM W WX CBOMCTBA. TOYkM paspbiBa. ACHUMITOTHI
rpadukoB ¢ynkiuid. CBoiicTBa (YHKIIMHA HENPEPHIBHBIX Ha OTpe3ke. MeTon



UHTEPBAJIOB Ui pEUICHUs HepaBeHCTB. [IpuMeHeHne CBOWCTB HENMPEPHIBHBIX
byHKIMI 1715 penieHus 3aaa4.

[lepBas u BTOpas npousBoanbie GyHKIUU. Onpenenenrue, reOMETPUIECKUn U
(u3nyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUN.

[TpousBoguble  snmemeHTapHbIX  ¢QyHkOuil.  IIpom3BogHass  cymMBlI,
MIPOU3BENICHUS, YACTHOTO U KOMIO3UIINH (PYHKIIUHA.

MHo:kecTBa M JIOTHKA

MHoecTBO, omepanuu HaJl MHOXKECTBaMU M HMX CBoiicTBa. [luarpammbl
Oiinepa—Benna. IlpuMeHeHHME TEOPETUKO-MHOKECTBEHHOIO —ammapaTta s
ONKCAaHUSl pealbHbIX IPOLECCOB U SBJICHUM, MPHU PELICHUH 3a1ad U3 APYTux
y4€OHBIX NMPEAMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOIO OOBEKTa, CIEACTBUE,
JI0Ka3aTeJNbCTBO, PABHOCUIIbHBIE YPaBHEHUS.

Yucaa v BBIYMCICHUA

HatypaneHble u uenbie yucina. [IpumeHeHue npru3HaKoB AEIUMOCTH IIEJbIX
yycen, HauOombIuid oOmui aenutens (mamee — HOJl) m HamMmeHnbinee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o Moaynto, anropurmMa EBkinuaa s peneHus
3a/1a4 B LEJIBIX YHUCIIAX.

KowmrmnekcHble uucia. AnreOpanueckass W TPUTOHOMETpHUYECKass (POPMBI
3alMCH KOMIUIEKCHOTO 4Hclia. Apu(pMETUYECKHE OmNepanuu ¢ KOMIUIEKCHBIMU
yucinamu. M3o00pakeHHe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCET IS PEIICHHS (PU3UUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHMs U HEPABEHCTBA

CucremMa 1 COBOKYITHOCTh YPaBHEHN U HEPABEHCTB. PABHOCHIIBHBIE CUCTEMBI
Y CHCTEMBI-CIIEICTBHS. PABHOCWIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUUECKMX  YpPaBHEHHH C  TTOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH. PenieHre TpuroHoMeTpu4eCKuX HEPABEHCTB.

OCHOBHBIE METOABl PELIECHUS TOKA3aTEeNbHbIX W  JIOrapu(PMHUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIBI PELICHHUS] CUCTEM K COBOKYIHOCTEH palMOHAIbHBIX,
UPPAMOHATBHBIX, TTOKA3aTEeIBHBIX U JOTapU(PMUYECKUX YPABHCHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ApAMETPaMHU.

[IpumeHeHue ypaBHEHUI, CUCTEM M HEPABEHCTB K PEIICHUIO0 MaTEMATUYECKUX
3a/la4 ¥ 3aJ1a4y U3 Pa3InuHbIX 00JIaCTe HAYKH M PEAIbHOM KU3HU, UHTEPIPETAIIHS
MOJYYEHHBIX PE3YJIbTATOB.

DYyHKIUHN U TPAPUKH



I'paduk xommozunmu Qyukumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPaBEHCTB Ha KOOPJWHATHOM IIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne mMeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PEILLICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (QYHKIUMH SIS KMCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMPHU PEUICHUU 3aady U3 JPYTUX YYEOHBIX
MPEAMETOB U PEATbHON KU3HHU.

Hauana MaTeMaTH4ecKOro aHajamn3a

[IpumeHeHne Mpou3BOAHON K UCCIENOBAHUIO (DYHKIIMIT HA MOHOTOHHOCTH U
sKkcTpeMyMbl. HaxoxaeHre HanboapIero 1 HAMMEHbIIEr0 3HAYEHU HEMPEPbIBHON
(GYHKIIMHM Ha OTpE3Ke.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIEero pEILICHUS B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3a1aHHOTO (hOPMYJION Wi rpadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna Haxox1eHus epBOOOPa3HbIX.

WuTerpan. ['eomeTprueckuil cMbICI HHTErpasia. Berauciienne onpenenéHHoro
uHTerpana no gpopmyne Hetotona-Jleionuna.

[IpumeHeHnue uwHTErpana A HaXOXKIACHUS IUIOUIAJAEeH IUIOCKUX (QUryp H
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHManbHbIX ypaBHEHUN. MaTtemaTuieckoe
MOJICJIMPOBAaHUE peajbHBIX TPOLECCOB C MOMOLIBI0 U depeHIaTbHbIX
YPaBHEHUM.

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS ~ CTepeoMeTpuu. Touka, TpsMas, IJIOCKOCTb,
npoctpancTBO. IloHATHE 00 aKCMOMaTHYECKOM IOCTPOCHUHM CTEPEOMETPHUHU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3auMHoe pacnosnoxkeHue NpsMbIX B MPOCTPAHCTBE: IEpeceKarouIrecs,
napajyielbHble W CKpeluuBarouecs mnpsimble. [Ipu3Haku CKpeluBarommxcs
npsambIX. [lapaniensHOCTh NPSIMBIX U MJIOCKOCTEHN B MPOCTPAHCTBE: NapajijiesIbHbIE
IpsIMbIE B IPOCTPAHCTBE, MAPAIUIEIIBHOCTD TPEX MPSIMBIX, NAPAIUIEIBHOCTD MPSMOKN
u 1uiockocTu. [lapanmienbHoe W LIEHTpabHOE NPOEKTHPOBAHHUE, H300paKeHUE
¢uryp. OcCHOBHBIE CBOMCTBAa NapajjIeNbHOrO MpoekTupoBaHus. M3o0paxeHue
buryp B mapajysiesibHONW NMPOEKUUU. YTl C COHANPABIECHHBIMU CTOPOHAMHU, yroJ
MEXIy NpSMBIMH B MPOCTpaHCTBE. llapaienbHOCTh TIOCKOCTEN: MapasuiesIbHbIe
IJIOCKOCTH, CBOWCTBA rapauieabHbIX IJIOCKOCTEM. IIpocrenmue
IPOCTPAHCTBEHHbIE (GUTYpPbl Ha IUIOCKOCTU: TETpajlp, Napajuleenurne],
MMOCTPOEHUE CCUCHUN.



[lepneHauKyISIPHOCTD MPSIMOM U TUIOCKOCTHU: MEPHEHIUKYISPHBIC MPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIBHBIE W IEPIECHANKYJSIPHBIE K IIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TeOopemMa O MpsSMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpToronansHoE POEKTUPOBAHHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 1O TUIOCKOCTH, PACCTOSIHUE
OT IPSAMOH JI0 TMIIOCKOCTH, IPOEKIUs (GUTYPHI Ha IMIIOCKOCTh. [lepneHauKyIsipHOCTb
IJIOCKOCTEN: NPU3HAK MEPHEHAUKYISIPHOCTU ABYX IUIOCKOCTEM. Teopema o Tpéx
MEPIICHIUKYIISPAX.

Yriael B OpOCTPAHCTBE: YroJl MEXAY NPSMOM M IJIOCKOCTBIO, JBYIPAHHBIM
yIroJ, JUHEWHBIN YIOJl JIBYTPAHHOTO yTiia. TPEXTpaHHBIA U MHOTOTPAHHBIE YTJIbI.
CBolicTBa IUTOCKUX YTIJIOB MHOTOTrpaHHOro yriia. CBOMCTBA MIIOCKUX U IBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIJIa. TeopeMbl KOCUHYCOB M CUHYCOB ISl TPEXTPAHHOTO YTJIA.

MHoOrorpaHHuKH

Buapl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, IpsiMasi U HaKJIOHHAsl PU3Mbl, OOKOBasi M MOJHAS IOBEPXHOCTh MPU3MBI.
[Tapaitenenunenr, TpsSAMOYTOJIbHBIN MTapaJIEIEIUNE U €T0 cBolicTBa. KpaTyaiime
IyTH HAa TOBEPXHOCTH MHOrorpanHuka. Teopema Ounepa. IIpoctpancTBeHHas
teopema [ludaropa. [lupamuaa: n-yronpHas nupaMujia, MpaBUWIbHAS U yCeUEHHAs
nupamuabl. CBoiicTBa péOep W OOKOBBIX TpaHEl MNPaBUIBLHOW MUPaMUIBL.
[IpaBriibHBIE MHOTOTPDAHHUKH: NPABUIIbHAs TNPHU3Ma W IPAaBWIbHAS NUPaMUJA,
IpaBUJIbHAs TPEYTOJIbHAS MUpaMuUIa U MPaBUIIbHBIN TETpasap, KyO. [IpencraBienue
O IPaBWJIbHBIX MHOTOTPaHHUKAX: OKTAAP, JOACKAdAP U UKOCAdP.

Bbluncienre 5J€MEHTOB MHOTOTPAaHHUKOB: pEOpa, uaroHaiv, YrJibl.
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOW TOBEPXHOCTH MPSIMOU TPHU3MBI,
IJI0LIAb OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPsAMOI pu3Msl. [ Inomaas
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH TNPABWIBHOW TMHPAMUJbI, TEOpEMA O
IJIOIAM YCEUEHHOM TUPAMUBI.

CumMmeTpuss B NOPOCTPAHCTBE. DJIEMEHTbl CHUMMETPUU  IMPABUIBHBIX
MHOTOTPaHHUKOB. CHUMMETpHsT B TMPAaBWIBHOM MHOTIOTPAaHHUKE: CHMMETPUS
napajulelIenuneaa, CUMMETPHUS IPAaBWIBHBIX NPHU3M, CUMMETpHsS NPaBUIBHOU
MMAPAMUIBI.

BekTOpbl 1 KOOPpAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJEBOIO
BEKTOpa, BEKTOpPbl KOJUIMHEApPHbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. [IeCTBUSI ¢ BEKTOPAMHU: CIO0KEHUE
Y BBIYMTAaHHE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOKEHUE BEKTOpa Ha
yucio. CBolcTBa ClI0KEHUS] BEKTOpOB. CBOMCTBA YMHOKEHHSI BEKTOpA HA YHUCIIO.
[TonsTe KOMIUIAaHApHBIE BEKTOpBI. [IpuM3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamienenunena. Teopema O pas3loKEHUM BEKTOpAa IO TPEM



HEKOMIUIaHAapHBIM  BekTopaMm. lIpsmoyrompHas  cucrtema  KOOpAMHAT B
npoctpaHcTBe. Koopaunatel BekTopa. CBsizb MEXIy KOOpPAMHATAMH BEKTOpA U
KOOpJIMHAaTaMH TOYEK. YTOJ Mexay BekTopamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

Tesia BpalmeHnus

[loHsATHA: IWIMHIPUYECKAs TMOBEPXHOCTb, KOHUYECKas IOBEPXHOCTH,
cepuueckas TOBEPXHOCTb, OOpasyromue mnoBepxHocTed. Tema BparieHus:
UMJIMHAP, KOHYC, YCeUEHHBIN KOHYC, cdepa, map. Bzaumuoe pacnonoxeHue cepbl
U IJIOCKOCTH, KacaTeabHas MIOCKOCTh K chepe. M3o0paxkeHue Ten BpalleHUs Ha
iockoctu. Pa3BépTka nunmuapa u konyca. CummMerpusi chepsl U mapa.

O6béM. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 o00bEMe
NPSIMOYTOJILHOTO Tapajuienenunena v ciaeactBus u3 He€. OObEM mnpsamoil u
HAKJIOHHOW MPU3MBI, WIKHIPA, TUpaMHUibl U1 KoHyca. O0BEM I1apa U M1apoBOTro
CErMEHTA.

KomOunamuu Ten BpalieHMs W MHOTOTpaHHMKOB. [lpu3ma, BhucaHHas B
UWIMHAP, ONHCAaHHas OKojo wwinHapa. llepeceuenue cdeppl U mapa ¢
mwiockocThio. Kacanue mapa u cdepsl miockoctbio. [loHATHE MHOTIOrpaHHHKA,
OIMKMCAHHOTO OKOJIO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpAIlCHUS.

[Inomaas MOBEPXHOCTH IUJIUHJIpA, KOHYyCa, IJIOMaab chepbl U e€ 4JacTeil.
[Tonobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIONMIANCH MMOBEPXHOCTEH
noaoOHeIX ¢uryp. IlpeoOpazoBanue momoOus, roMmorerus. Pemienwe 3agady Ha
IJIOCKOCTH € UCITOJIB30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJI BPAIllCHUS: CEUCHUS LIIIMHAPA
(mapayyienbHO M TMEPNEHAUKYISIPHO OCHU), CeYeHUs KoHyca (mapajuielibHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEPE3 BEPILIHUHY), CEUEHUS 1Iapa, METOAbl MOCTPOCHHUS
CEYEHMI: METOJ CJIEI0B, METOJ BHYTPEHHEIO MPOEKTHUPOBAHUS, METOJ IEepeHOoca
CEKYyIIEH TIIOCKOCTH.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

Bexkropsl B npocTpancTBe. Onepanny HaJ BEKTopaMu. BEeKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBa BEKTOPHOTO yMHOXeHUA. [IpsAMoyronpHas cucrema
KoopauHaT B mnpocTtpaHcTBe. KoopaumHaTel BekTopa. PasznoskeHune BekTopa IO
6a3zucy. KoopanHaTHO-BEeKTOPHBIA METOJ] IPU PEIICHUH T€OMETPUUECKHX 3a/1au.

J{BHKeHNs B IPOCTPAHCTBE

JIBrxenus npoctpaHcTBa. OtoOpakeHus. J[BUKeHUS U paBEHCTBO (UTYP.
OOmmue cBoiicTBa NBWXCHHN. BuIbl JIBWKEHWN: TapallyIeNbHBIA TEPEHOC,
LEHTpajdbHasl CUMMETPUS, 3€pKajlbHasi CUMMETpHs, MOBOPOT BOKPYr MPSIMOM.
[IpeoOpazoBanus mogodus. [Ipsmas u chepa Ditnepa.



['pad, cBs3ubIN rpad, myTH B rpade: mukisl u nenu. CTeneHb (BaJICHTHOCTS)
BepirHbl. ['padbl Ha miockocTH. [lepeBbs.

Crny4aitHble SKCIEPUMEHTHI (OTBITHI) U CIy4alHbIe COOBITHSA. DJIEMEHTAPHbIC
coObITHsl (McXo/bl). BepodaTHoCTh ciydailHOro coObITHS. biu3zocTe 4YacToThl U
BEPOSTHOCTU COOBITUH. CTyyalfHbIE OIBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITHUSMU.

Onepanyu Hag COOBITUAMU: IepecedeHne, 00beJMHEHUE, TPOTUBOIIOI0KHBIE
coObITHs. J{uarpammel Ditnepa. Dopmyiia clI0KeHUS BEPOSATHOCTEM.

VYcil0BHass BEPOSITHOCTb. YMHOXEHHUE BEPOSATHOCTEH. JlepeBO CilaydamHOro
akcriepuMenTa. Popmyiia noHou BeposaTHocTH. Dopmyna balieca. HezaBucumele
COOBITHS.

bunapHbIil ciydailHbI{ ONBIT (MCNBITAHUE), YCIEeX U Heyaada. HezaBucumeie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBoro ycrexa. IlepectanoBku
u Qakropuan. Yucno coueranuit. Tpeyronbuuk Ilackans. ®opmyna OuHOMA
HeroTona.

Cepust He3aBHUCUMBIX HcTibITaHUM bepHyuu. Ciry4daitHblid BEIOOP U3 KOHEYHOM
COBOKYITHOCTH.

CnyuvaitHas  BennuuHa. Pacnpenenenne  BepodtrHocteil.  [{uarpamma
pacnpenenenus. Onepanuu HaJ CIydyallHbIMU BETMYMHAMU. buHapHas ciy4aliHas
BennunHA. lIpumepsl pacnpeneneHuii, B TOM YHMCIE TE€OMETPHUYECKOE U
OMHOMHAJIBHOE.

CoBMecTHOE pachpelelieHHe JIByX CIy4dalHbIX Beau4yuH. He3aBucumbie
CJIy4aliHbI€ BEJIMYHHBI.

MareMatrudeckoe OXHJAaHWE CIy4yalHOW BeJWYUHBI (paclpeacseHus ).
[Ipumepsl TpUMEHEHUsT MaTEeMaTUYECKOro OXHUAAHMs (CTpaxOBaHHE, JIOTepes).
Matematnyeckoe oxugaHue OMHAPHOW Cly4yaliHOUM BelW4YuHBL. MaTemMaTuuyeckoe
OXXMJAHUE CYMMBbI CIIy4yalHbIX BEJIMYMH. MaremaTuyeckoe  OKHUIaHue
reOMETPUYECKOTr0 1 OMHOMUAIILHOTO Paclpe/esICHUH.

Jucnepcus W CTaHAAPTHOE  OTKJIOHEHUE  CIIYYaWHOW  BEJIMYMHBI
(pacnpenenenus). Jlucnepcus OMHApHON clydaiiHON BennunHBL. MaTeMaTtrudeckoe
0>KMJAHUE MMPOU3BEICHUS U JUCTIEPCUS CYMMbI HE3aBUCUMBIX CITyYaHBIX BEJIUYHMH.
Jucnepcusi ¥ CTaHIApTHOE OTKJIOHEHHWE OWHOMHUAIBLHOTO pacHpeneseHus.
Jucniepcust 1 cTaHAAPTHOE OTKJIOHEHUE TEOMETPUUECKOTO PACIIPEACIICHUS.

HepaBenctBo YeoniméBa. Teopema UebOniméBa. Teopema bepuymmm. 3akoH
OosblIMX  uyucesn.  BbpIOOpouHBI  MeTon — ucchenoBaHuil.  BwiOopouHbie
xapakTepucTUKU. OIICHUBAaHUE BEPOSTHOCTH COOBITHS 1O BHIOOPOYHBIM JTAHHBIM.
[IpoBepka MpoCTENIMX THITOTE3 C MTOMOIIBIO U3YUYEHHBIX PACIPEICIICHUM.

HenpepsiBHble ciydaliHble BenuyuHbl. [Ipumepsl. DyHKOMS IIIOTHOCTH
BEPOSAATHOCTH pacmpenciieHus. PaBHOMepHOEe pacnpeneneHne M €ro CBOWMCTBA.



3ajauun, NIpUBOASIINE K MTOKA3aTEIbHOMY PAcCHpeaeiIeHUI0. 3a1aun, MIPUBOASIINE K
HOPMaJIbHOMY  PAaCHpPEAEIICHMUIO. OyHKIHSA IJIOTHOCTH BEPOSTHOCTH
MOKa3aTeIbHOTO pacnpeeneHus, GyHKIUS IUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pactpenenenns. PyHKIUA ITIOTHOCTU M CBOMCTBA HOPMAJIBHOTO PACIPEAEICHUS.

[TocnenoBaTenbHOCTh  OJMHOYHBIX  HE3aBUCHUMBIX  COOBITHMH. 3ajauu,
IIPUBOASILKE K pacupeneneHuto [lyaccona.

KoBapuammst 1Byx caydaiiHeix BenuuuH. KoadduuumeHnt nuHeiHON
koppemsiiui.  CoBMecCTHble  HaOMIOJAEHMST JIBYX  BEIMUYMH. BbIOOpOYHBIN
K03 uuueHT Koppensiuuu. Pasnuuue Mexay JIMHEWHON CBSI3bI0 U IPUYUHHO-
CJIEICTBEHHOM CBsA3bI0. JIMHENHas perpeccus, METOl HAMMEHBIIINX KBaJIpaToOB.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUNUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATUYECKUX
OCHOBaX (PYHKIIMOHMpPOBAHUSA pA3JIUYHBIX CTPYKTYp, SBIICHUH, MPOIEAYP
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONPOCHI U JIPyroe), yMEHHE
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAXTAHCKON HUIEHTUYHOCTU, YBAKECHHS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusaX, cdepax
SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHWE JYXOBHBIX LEHHOCTEN pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKU U AESTEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELIEHU, pacCy>KIeHU, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pPa3JInYHbIX BUJOB UCKYCCTBA;

5) pu3uUecKoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
MHTEpecax 3I0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JIOPOBBIO (3I0POBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (GU3NYEeCcKass aKTUBHOCTH), (U3NUECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TIPOPECCHOHABLHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOP
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUUECKUX 33J1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
CpeIlbl, 0OCO3HAHME TJIOOATBHOTO XapaKTepa dKOJOTUYECKUX MPOOIeM, OPUEHTAITUS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANIOB €€ pa3BUTHS U 3HAYUMOCTHU
JUISL pa3BUTHUS IUBUJIM3ALIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKU U MaTeMaTHYECKOU
KYJBTYPOU KaK CpeJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITH TPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble TornuecKkue aeiicTBUA:

BBISIBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIC MPU3HAKK MaTEMaTHUUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATHUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPEOOpPa30OBLIBATH  CYXKICHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTHBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEiaraTb KpUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MTPOTUBOPEUMIL;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble ¥ OT MPOTUBHOTO), BHICTpAUBAaTh apryMEHTAIIUIO, TPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHUS U BHIBO/IBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapUAHTOB PEIIEHUs, BEIOUpPATh HAanOOJIee MOIXOAIIUN C YIETOM CAMOCTOSITEIIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareJbcKkue 1eHCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJNUTH CaMOCTOSITEIBHO CIUIAHMPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHNE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOAECHMS, MCCIECAOBAaHUS, OLICHUBAThb  JIOCTOBEPHOCTH
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH HHPOPMAH, JaHHBIX, HEOOXOJUMBIX NIl OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEJICTaBIATh €€ B pa3MyHbIX (PopMmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbIe el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
IeJIsIMHu 061H€HI/I$[, SCHO, TOYHO, FpaMOTHO BLIpa)I(aTB CBOIO TOIIKy 3peH1/15[ B YCTHBIX
N IIMCBbMCHHBIX TCKCTaxX, JaBaTb IIOACHCHHUA IIO0O XOAY PpCHICHHUA 3aJdaydu,
KOMMEHTUPOBATH NOJIYYCHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAaeMOU TEMHI,
HpO6H€MBI, pemaeMoﬁ 3agadd, BBbICKA3bIBaTh HWACH, HALCICHHBIC Ha IIOUCK
peﬂleHI/IH, COITIOCTABJIATH CBOH CY)KI[GHI/ISI C CY)KI[CHI/ISIMI/I I[pyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3agadu, BKCHepI/IMeHTa, HCCJICA0OBaHUs,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS € YYETOM 3a/ay
NpEe3eHTALUU U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4i, BEIOMPATh CIIOCO0 PELIEeHUS C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIHMTEIbHBIX MPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ]layH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIAHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1EAITEJIBHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U pe3yIbTaT padboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNNoBbIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOJIHATH CBOIO YaCTh PaOOThI U KOOPJUHUPOBATH
CBOM JICUCTBUS C IPYTMMH WICHAMH KOMaH/bl, OLIECHMBATh KAYECTBO CBOETO BKJIAIA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYITHUPOBAHHBIM y4aCTHUKAMU
B3aMOJIENCTBHUS.

HPEIMETHBIE PE3YJIBTATBI

OOyyaromuiics MNOJYyYUT CIEAYIOIUMe MPEeIMETHbIE Pe3yibTaThl 110
OTJEJIbHBIM TeMaM pabouell mporpaMMbl:

Yucsia v BBIYMCJICHUSA:

CBOOOJHO OIEPUPOBATH MOHATHSIMU: PAIMOHATIBHOE YHUCIO, OECKOHEYHas
nepuoguyeckass JIpoOb, TMPOLEHTHI, HWPPALMOHATBLHOE YHCIO, MHOXECTBA
pPALMOHAIIBHBIX U IEMCTBUTENIBHBIX YUCET, MOLYJb ACHCTBUTEIBHOTO YUCIIA,;

OPUMEHATHh JpOOM W MPOLEHTHl JJIsl pPEIICHUs MPHUKIAJHBIX 3aJad u3
PAa3IUYHBIX OTPACIIEH 3HAHUM U PEATIbHOU )KU3HU;

MPUMEHSTH NMPUOIMKEHHBIE BBIUMCIICHUS, TTPABUJIa OKPYTJICHUS, IPUKUIIKY U
OLICHKY PE3yJIbTaTa BBIYNCIICHNN;



CBOOOJIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTEIbHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]a4 U MPEACTABICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEpUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAaHI'€HC, KOTaHI€HC
YHCIIOBOI'O apTyMEHTA;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEJCTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOOIHO OIEpUpPOBaTh MOHATHUSMHU: MHOTOWIEH OT OJHOH INEepeMEHHOM,
MHOTOWIEH € UEIbIMHA KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JIEJICHUE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y m teopemy Buera mis
penieHus 3a1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro IE€OMETPUYECKHHA CMBICII,
UCIIOJIb30BaTh CBOMCTBA ompenenurens 2 X 2 g BBIYMCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPEAEHUTENN JUIsl PEUIEHUST CUCTEMbl JIMHEHWHBIX YypaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IOMOIIBI0 MaTpULl W OIpPEAEIIUTENEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUH, COJEPKAIINUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBA jgorapupmMoB LISt npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATH OCHOBHBIE TPUTOHOMETpHUUYecKrue GopMyIibl Uil TpeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTyallUd Ha SA3BIKE alredpbl, COCTaBIATh
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUH, KoMOo3umus GyHKuud, rpaduxk QyHKIMH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKkoB PyHKINH;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUPOBATh MOHATUSAMU: UETHbIE M HEYETHBbIE (PYHKIUH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeabIM TIOKa3zareneM, rpapuk CTEeNeHHOW (YHKIHMH C HAaTypaJbHBIM M IEJIbIM
nokasaresieM, rpaguk KOpHsS N-Oi CcTeneHH Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITIOJHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIUNA YUCIOBOT'O apIyMEHTa;

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauaja mareMaTH4ecKOro aHaJIM3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TIeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIN POCT, (hOpMYJIa CIOKHBIX MPOLIEHTOB, UMETh NMPEACTABICHUE O
KOHCTAaHTE;

UCITIOJIB30BaTh IPOTPECCUM JJIA PELIEHUs pEeajbHbIX 3a4ad IPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
NOCJIEOBATENBHOCTE, MOHOTOHHBIE M OIPAaHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHMMATh OCHOBBI 3apOKACHHsS MAaTeMaTHYECKOrO0 aHajau3a Kak aHaiau3a
OECKOHEYHO MaJbIX;

CcBOOO/IHO ONIEPUPOBATh MOHATUSIMU: HENIPEPBIBHBIEC (PYHKIIMH, TOUKH pPa3pbIBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINY;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 17151 peLIeHMs 3a/1a4;

CBOOOIHO OIEpUpPOBaTh MOHATUSMU: NEepBasi M BTOpas IPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIYKCIIATh NTPOU3BOJAHBIE CYMMBbI, IPOU3BEACHUS, YACTHOTO U KOMITO3HIIMH
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
peuieHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOJHO  ONEpPUPOBATh MOHATHSMHU: MHOXXECTBO, ONEpald  Haj
MHOKECTBaAMU;

UCITI0JIB30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JUisl ONIMCAHUSI peaIbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OINEPUPOBATH IOHATUAMHM: OIPEACIICHUE, TEOpEMa, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOIO O0BEKTA, I0KA3aTENbCTBO, PABHOCUIIbHBIE
YPaBHEHUS U HEPABEHCTBA.

Yucia ¥ BbIYHCICHHSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSMU: HATYPAJIBLHOE U LIEJI0€ YUCIIO, MHOKECTBA
HATypaJbHBIX U LIEJIbIX YUCEI, UCIO0Jb30BaTh MPU3HAKU JIETUMOCTH LIEJBbIX YHUCET,
HOJ/l m HOK HaTypanbHBIX 4yucen Mg pelieHus 3aAad, MPUMEHSTh alrOpUTM
EBxnuna;

cBOOOIHO ONEpUpOBaTh IMOHATHEM OCTaTKa [0 MOMAYNIO, 3alKChIBaTh
HaTypaJbHbIE YMCIIA B PA3JIMYHBIX MMO3UIIMOHHBIX CUCTEMAX CUHCIICHHUS;

CBOOOJHO ONEpUPOBATh MOHATHUAMM: KOMILUIEKCHOE YHCIO M MHOXKECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTAaBIATh KOMIUIEKCHBIE YMCa B alreOpanyeckod u
TPUTOHOMETPUUECKOH (hopMe, BBIMIOJIHATH apu(METHUECKHE ONepaly ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJTHO OMNEPUPOBATh MOHATUSIMHU: HUPPAIMOHAJIbHBIE, MMOKa3aTeJbHbIE U
jJorapu(MHUUECKHe HEpPaBEHCTBA, HAXOAUTb UX PEUIEHUS C  IOMOIBIO
PaBHOCWJIBHBIX NIEPEXOOB;

OCYILECTBISITh OTOOp KOpHEH TMpH PEHICHUH TPUTOHOMETPUUYECKOTO
ypaBHEHUS;



CBOOOZIHO OINEpPUPOBATh TMOHITHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO,
OPUMEHATh HEOOXOoAuMble (GOpPMYJbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPHUUECKUX HEPABEHCTB;

cBOOO/IHO ONEpPUPOBATh MOHATUIMH: CUCTEMA U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PAaBHOCWJIBHBIE CUCTEMbI U CUCTEMBI-CIIEJICTBUS, HAXOAUTh PEIICHUS
CUCTEMBI 1 COBOKYMHOCTEW pallMOHAIBbHBIX, UPPALMOHAIBHBIX, TOKA3ATEIbHBIX H
Jorapu(pMUUECKUX YpaBHEHHUI U HEPABEHCTB;

pemarhb paloHalbHbIE, UppaloHaJIbHbIE, NOKa3aTeNbHBIE,
jgorapu(pMuyecKue U TPUTOHOMETPUYECKHWE YpaBHEHMs] U  HEPaBEHCTBA,
coJeprKalire MOAYJIH U TapaMeTphl;

IPUMEHATH TpaduyecKue METOAbI JIJIsl PEIICHUsI YpaBHEHUI U HEPABEHCTB, a
TaKXK€ 3a/1a4 C NapaMeTpaMu;

MOJIEJIMPOBATh peallbHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIDAKECHUSI, YPABHEHMWS, HEPABEHCTBA M MX CHCTEMBI II0 YCJIOBHUIO 3a/1ayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHMEM ammapara aiareOpsl,
MHTEPHPETUPOBATH MOJYUYECHHBIN Pe3yJIbTar.

DOyHkuuu U rpapuku:

CTPOUTHh TpadUKU KOMMIO3UIMU (PYHKIUI C TOMOIIBIO 3JIEMEHTapHOTO
UCCIJIEJOBaHMSI U CBOIMCTB KOMITO3ULIUU JABYX (DYHKIIHIA;

CTPOUTbH F€OMETPUUYECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPAUHATHOM
MJIOCKOCTH;

CBOOOZIHO  ONEpUpPOBaTh MOHATUSAMU: TpaUKH  TPUTOHOMETPUUECKHUX
byHKIU;

OPUMEHATh (QYHKIUM Ui MOJECIUPOBAHMS W HCCIENOBAaHUS PEasIbHBIX
MPOLIECCOB.

Havana maTteMaTH4ecKOro aHajm3a:

UCIIOJIb30BaTh NMPOU3BOIHYIO JUISl UCCIIEI0BaHUs (DYHKIIMM Ha MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOJUTh HauOOJbIIee U HAMMEHBIIEE 3HAUCHHS (DYHKIIMM HENPEPHIBHOW Ha
OTpE3KE;

UCIIOJIb30BaTh MPOM3BOJHYIO [JIsl HAXOXKJIEHHUS HAWIYYIIero pEHIeHUs B
IPUKJIAJHBIX, B TOM YUCJIE COLMAIBHO-3KOHOMUYECKHUX, 3a/1a4ax, JJIsl ONPeIeICHUsS
CKOPOCTHU M YCKOPEHHUS MPoIIecca, 3aJaHHOT0 (GOpMYIIOoi Uil Tpadukom;

CBOOOJHO  ONEpHUPOBATH MOHATHSIMHU: [EPBOOOpa3Hasi, ONpeneIEHHBIH
WHTErpajl, HaXOAWTh IEpPBOOOpA3HBIC AIEMEHTAPHBIX (PYHKIMHA UM BBIYUCIATH
uHTerpai no gopmyne Herotona-Jleionuna;

HAXOAUTh IJIOLIAAN TUIOCKUX GUTYDP U OOBEMBI TEN ¢ TOMOIIbIO HHTETPANIa;

UMETh MPEACTABICHUE O MATEMAaTUYECKOM MOJEIMPOBAHUU Ha IpPUMEpPE
cocTaByieHUs TU(PPepeHIINaTbHBIX YPaBHEHUN;



pemarb OpUKIaJHbIEe 337a4d, B TOM YHUCJIE COLHMAIBHO-3KOHOMHUYECKOTO U
(bu3NYECKOro XapakTepa, CpeCTBAMU MAaTEMaTUIECKOTO aHaJIHN3a.

CBOOOJIHO ONIEPUPOBATH OCHOBHBIMU IMOHATHUAMH CTEPEOMETPUHN ITPH PELIEHUU
3a]1a4 U IPOBEJCHUN MaTeMaTUYECKUX PACCYKICHUH;

IPUMEHATh aKCUOMBl CTEPEOMETPUM U CIEACTBUS W3 HUX IPU PELICHUU
F€OMETPUYECKHX 3a]1aY;

KJIACCU(PUIIMPOBATh B3aHMMHOE pPACMOJIOXKEHHE NPSIMBIX B MPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B IIPOCTPAHCTBE;

CBOOO/IHO ONIEPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C yTJaMH B IIPOCTPAHCTBE:
MEX1y NPSMBIMH B IPOCTPAHCTBE, MEXAY IPSIMOM U IJIOCKOCTHIO;

CBOOOJHO OIEPUPOBATH MOHATHUAMMU, CBI3aHHBIMU C MHOTOI'PaHHUKAaMU;

CBOOOJHO pacloO3HAaBaTh OCHOBHBIE BHJbl MHOTOIPAHHHUKOB (TIpHU3Ma,
NUpaMuJa, MPSIMOYTOJIbHBINA apajuiesnenunesn, Kyo);

KJIACCU(PUIMPOBATh  MHOTOTPAHHUKHM,  BBIOMpas  OCHOBAaHUA  JUIS
KJ1accuuKaluu;

CBOOOJHO  ONEpUpPOBaTh  MOHATUSAMH,  CBSI3AHHBIMHU C  CEYEHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

BBIIIOJIHATH MAapajuIeNIbHOE, EHTPAJIBHOE U OPTOrOHAJIBHOE MPOECKTHPOBAHUE
¢Guryp Ha IIOCKOCTb, BHIIOJHATH N300pakeHus (pUryp Ha MI0CKOCTH;

CTPOUTh CEYEHUS MHOTOIPAHHHUKOB PA3JIMYHBIMH METOJAMH, BBIIOIHAThH
(BBIHOCHBIE) IUIOCKHE YEPTEXKH M3 PUCYHKOB MIPOCTHIX OOBEMHBIX (DUTYp: BHUA
CBEpXY, COOKY, CHU3Y;

BBIYMCIIATH IUIOIIAAN ITOBEPXHOCTEH MHOIOTPaHHUKOB (MpU3Ma, NUpamuia),
reOMETPUUYECKUX TEJI C IPUMEHEHUEM (HOpMYII;

CBOOOJIHO OMEpUPOBATh MOHATUSIMH: CUMMETPHUS B TPOCTPAHCTBE, LIEHTP, OCh
U TUIOCKOCTh CUMMETPHUH, IEHTP, OCh U MIIOCKOCTh CHMMETPUU (DUTYPHI;

CBOOOZIHO OIEpPUPOBaTh TMOHATUAMH, COOTBETCTBYIOIIMMU BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBINIOJIHATH JIEUCTBUS HAaJl BEKTOPAMH;

pemiaTh 3aJayd  Ha JI0KA3aTeNbCTBO MAaTEMAaTHYECKUX OTHOIICHHH H
HaXOXXJEHUE TE€OMETPUYECKHX BEJIMYMH, TMPUMEHSS HW3BECTHBIE METOIbI MpPHU
PELICHNY MaTEMaTUYECKUX 3a/1a4 MTOBBIILIEHHOIO U BBICOKOTO YPOBHS CI0KHOCTH;

OPUMEHATH  NPOCTEHIIME IMPOTPAMMHBIE  CPEICTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;

U3BJIEKaTh, NPEOOPA30BBIBATH W HWHTEPHPETUPOBATH HHGMOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO Ha YepTexax U
PUCYHKaX;

INPUMEHSATH MOJYyYEHHbIE 3HAHUS Ha MPAKTUKE: CPABHUBATh U aHAIU3UPOBATh
peanbHble CUTYALMH, TPUMEHSITh U3yYEHHBIE MOHSATHUS B IPOIIECCE MOMCKA PEIIECHUS



MaTeMaTHYeCKd C(HOPMYIUPOBAHHONW MPOOJIEMBbI, MOJAEIUPOBATH peajbHbIC
CUTyalldd Ha S3bIKE TEOMETPUH, HCCIEAOBAaTh IOCTPOCHHBIE MOJETH C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHATHI U TeopeM, anmnapara aireOppl, pemaTh
MPaKTUYECKUE 3a/1a4H, CBA3aHHBIE C HAXOXKJIEHUEM I€OMETPUUYECKUX BEIUYMH;

UMETh TMPEACTaBICHUS 00 OCHOBHBIX JTamax pa3BUTHS TEOMETPUU Kak
COCTaBHOM YacTH (yHJaMEHTa Pa3BUTHUS TEXHOJIOTH.

CBOOOJIHO OMNEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMH C IMJIUHAPUYECKOM,
KOHUYECKOU U chepruecKoi MOBEPXHOCTIAMHU, OOBSICHATH CIIOCOOBI MOTYUYEHUS;

ONEpUPOBAaTh TOHSTHUSIMHU, CBS3aHHBIMM C TEJaMU BpalICHUS: HUIMHAPOM,
KOHYCOM, c(hepoit u mapowm;

pacro3HaBaTh Teja BpalleHus (LUIUHAP, KOHYC, cdepa U 1ap) U OOBICHITH
CHIOCOOBI MOTYYEeHHsI TEJ BpaICHHS;

KJIACCU(PUIMPOBATH B3aUMHOE PACIOJIOKEHUE CPEPHI U MIIOCKOCTH;

BBIUUCIISATH BEJIMYMHBI 3JIEMEHTOB MHOTOI'PAHHUKOB U T€J BPALIECHUS, 00bEMBI
¥ IJIOIIAAM TIOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPAIICHHSI, TEOMETPUICCKUX Tell
C IPUMEHEHHEM (POPMYIT;

CBOOOIHO OMEpUPOBATH MOHSATUSIMHU, CBS3aHHBIMH C KOMOHWHAIMSIMH Tell
BpaIllEHUs1 U MHOTOTPaHHUKOB: MHOTOTPaHHMK, BOUCAHHBIN B c(hepy U ONMCAHHbBIN
okoJ10 cepsl, chepa, BucaHHasi B MHOTOTPAHHUK WUJIM TEJIO BPAICHMS;

BBIUUCIISATh COOTHOIICHHUS MEXIy IUIOMIANIMHU TOBEPXHOCTEH U 00BEMaMH
IMOTOOHBIX TEN;

n300paxarh U3ydaeMble (PUTypbl, BBIMOIHATH (BBIHOCHBIE) INIOCKUE YEPTEKHU
U3 PUCYHKOB TPOCTBHIX OOBEMHBIX (GUTYpP: BUJ CBEpPXYy, COOKY, CHU3Y, CTPOHTH
CEUEHUs TEJ BpaIllCHUS;

U3BIIEKaTh, WHTEPIPETUPOBATh M MPeoOpPa3oBbIBATE HWHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PHUCYHKaX;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHATH OTNIEPAINU HaJ BEKTOPaMU;

3aJ1aBaTh TNIOCKOCTh YPaBHEHHUEM B JCKapTOBOM cHCTEMEe KOOPAMHAT;

pelaTb reOMETPUIECKHe 3a7aui Ha BBIYMCICHUE YTJIIOB MEXIY MPSIMBIMH U
IUIOCKOCTSIMH, BBIUMCIICHHE PACCTOSHUI OT TOYKM /O IJIOCKOCTH, B LEJIOM, Ha
IPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A MPH PEIICHUN;

CBOOOJHO OIEpPHPOBATh TMOHSATUSMH, CBSI3aHHBIMH C JBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBIMIOJHATh M300paKeHHs] MHOTOTPAaHHMKOB M TN  BpPALLEHUS MpH
napajuIeIbHOM MEepeHoce, IEHTPAIbHOW CHMMETPHH, 3epKaIbHOM CUMMETPHUH, IPU
MOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBanHusl mo100us;



CTPOUTH CEUEHHsS MHOTOIPAaHHUKOB W TE€J BpALUEHUS: CEUYECHHs LWIMHIApA
(mapaJuienbHO M MEPNEeHAUKYISIPHO OCH), CEUYEeHHUsl KOHyca (mapajuieibHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPIIMHY), CEUEHUS Iapa;

UCIIOJIb30BaTh METOJbl TIOCTPOCHHSI CEYEHUW: METOH CIIEI0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METOJI IEPEHOCA CEKYLIEH TIIIOCKOCTH;

JIOKa3bIBaTh T€OMETPUYECKHUE YTBEPKIACHHUS;

IPUMEHATH TeOMETpUUeCcKre (DaKThI JUIsl pEHIEHUS] CTEPEOMETPUUECKUX 3a]ad,
MPEANOJIATaI0IINX HECKOIBKO IIArOB PELICHHUS, €CJIM YCIOBUS IPUMEHEHUS 3a/1aHbI
B SIBHOU U HESABHOU dopme;

pemarbs 3aJayd  Ha JI0Ka3aTelIbCTBO MATEMAaTUYECKMX OTHOUIEHUWA W
HaXO0XKJECHUE T€OMETPUUECKUX BEIIMYNH;

OPUMEHATh NPOrPAMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI IIPU PELICHUH CTEPEOMETPUYECKUX 3a/1a4;

MPUMEHSITH MTOJIYyYCHHbIE 3HAHHS HA MPAKTUKE: CPABHUBATh, AHAITU3UPOBATH U
OLICHMBATh PEAJbHBIE CUTYallUH, MPUMEHSATh W3YUYEHHBIE IOHATUS, TEOPEMBI,
CBOICTBAa B MpOLECCE IOUCKA PEHICHUs MaTeMaTH4eCKH C(HOpMyIHpOBAHHOM
po0JIEMBbI, MOJICIIUPOBATH peajbHbIE CUTYallUU Ha SI3bIKE TEOMETPHUU, UCCIIEIOBAThH
IIOCTPOEHHBIE MOJIENIM C MCIOJB30BAHMEM I'€OMETPUUYECKUX IOHATUH U TEOPEM,
anmapara aiareOpbl, peniaTh MPaKTUYECKHUE 3aJlayM, CBSI3aHHBIE C HAXOXKJICHHEM
T€OMETPUYECKHUX BEITUYMH;

UMETh MpPEACTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUU Kak
COCTaBHOM yacTu (yHJAaMEHTa pa3BUTHUS TEXHOJIOTHUH.

CBOOOJTHO OTMEpUPOBaTh MOHATUSAMHU: Tpad, MIoCKuil rpad, CBI3HBIN Tpad,
nyTh B rpade, 1enb, LUK, JEPEeBO, CTENEHb BEPIIMHBI, JEPEBO CIy4allHOTO
HKCIIEPUMEHTA;

CBOOOJHO OMNEPUPOBATH MOHATUAMM: CIYYalHBIA HSKCIEPUMEHT (OIbIT),
Clly4aitHoe COOBITHE, dJIEMEHTApPHOE ClydyaiHOe COOBITHE (DIIEMEHTApHBIN HUCXO/)
CIIy4ailHOTO  OMbITa, HAXOJWTh BEPOSITHOCTU COOBITHM B  OMNBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUAMU;

HaxOJUTh U (POPMYITUPOBATH COOBITUS: MEpPECEUCHHUE, OOBEIUHEHUE JaHHBIX
COOBITHH, COOBITHE, TPOTHUBOIOJOKHOE JAHHOMY, HCIOJB30BATh AHArpaMMbl
Dlinepa, KOOPJIMHATHYIO TIPSIMYIO JUJISl PEIIeHUs 3aJ]lay, MOJIb30BaThes (HopMyoit
CJIO’KEHUS BEPOSITHOCTEH JIJIsl BEPOSITHOCTEH JIBYX U TPEX CIIydalHBIX COOBITU;

ONEepUpPOBATh MOHATUSIMU: YCIOBHAS! BEPOSTHOCTh, yMHOKEHUE BEPOSTHOCTEH,
HE3aBUCUMBbIE  COOBITHS, JEpPEeBO  CIyYalHOrO  SKCIEPUMEHTa, HaXOJUTh
BEPOATHOCTH COOBITHI C TMOMOIIBIO TMpaBWiIa YMHOXEHUS, JIepeBa CIIy4allHOTO
OTBITA, HMCTOJB30BaTh (OPMyNTy TOJHOW BeposiTHocTh, (opmyny baiieca mpu
pellleHnu 3a/ay, OMNPEIeNATh HE3aBUCUMOCTb COOBITUH 1O QopMmyjie U IO
OpraHu3aliy CIy4alHOIO SKCIIEPUMEHTA;



OPUMEHATh H3yYeHHbIE KOMOWHATOpPHBIE (OPMYJIBI [ MEPEUUCICHUS
AJIEMEHTOB MHOXXECTB, SJIEMEHTAPHBIX COOBITUH CIy4allHOTO OMbITa, PELICHUS
3aJ1a4 110 TEOPUU BEPOSTHOCTEM;

CBOOOIHO  ONEpUPOBATH MOHATUSAMHU: OWHApHBIA  CIAy4YailHBIH  ONBIT
(ucmpITaHME), yCHeX M HeyJada, HE3aBUCHUMBIE HCIBITAHMS, CEPUsl HUCIBITAHUH,
HAXOJHUTh BEPOATHOCTH COOBITHIA: B CEpUU HCTIBITAHUM O IEPBOTO yCIieXa, B CEpUU
UCIbITaHUH bepHyIu, B ONbITe, CBI3aHHOM CO CIIy4ailHBIM BHIOOPOM U3 KOHEYHOMN
COBOKYITHOCTH;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: ClIydailHas BEJIMYMHA, pacHpeiesieHue
BEpPOATHOCTEW, JauarpaMMa paclpeleleHus, OWHapHas ciydailHas BeJIU4YMHA,
reoMeTpuIecKoe, OMHOMHAIILHOE pacipeiesieHHeE.

ONEPUPOBATH TOHATHUSAMH: COBMECTHOE pACIPEIEICHUE IBYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PAaCHpEesIeHUsl IBYX CIydyalHBIX
BEJIMYMH JUI BBIACICHUSA PACIPEACIICHUS KaKIOM BEIUYUHBI, OIPEACICHUA
HE3aBHCUMOCTH CIIyYalHbIX BEJINYUH;

CBOOOJIHO ONEpPUPOBAThH MOHATUEM MATEMATHUYECKOTO OKHMIAHUS CIy4dailHOU
BEJIMYMHBI (pacnpesiesieHus), IPUMEHITh CBOMCTBA MAaTEMATUYECKOIO OXUIAAHUS
IpU PELIEHUH 3a/1ay, BBIYUCIATH MAaTEMAaTUYECKOE 0KHUJAHUE OMHOMUAIBLHOTO U
r€OMETPUYECKOI0 PaCIIpEEICHUN;

CBOOOJHO OIEPUPOBATH MOHATHUAMH: TUCHEPCHS, CTAHAAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA IHCIIEPCUM CIIy4YaWHON BEJIWYWHBI
(pacupeneneHus) Opy PELICHUH 3a7ad, BBIYUCIATH AUCIEPCUI0 U CTaHIAapTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 U ONHOMHUAJILHOTO pacipe/eieHHUI;

BBIUUCIISATH BHIOOPOYHBIE XaPaKTEPUCTUKU TI0 JAHHON BBIOOPKE U OLIEHHWBATH
XapaKTEPUCTUKNA TE€HEPAIbHOM COBOKYMHOCTH JI@HHBIX 10  BBIOOPOYHBIM
xapaktepucTikaM. OIeHUBaTh BEPOSITHOCTU COOBITHI M MPOBEPSTH MPOCTEHIINE
CTATUCTUYECKUE TUIIOTE3BI, TIOJIb3YACHh U3YYEHHBIMU PACIIPEACICHUAMU.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumenoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnbsie IIpakruyeckue
n/n MPOrpaMMbl Bcero o0pa3oBarte/ibHbIE
padoThI padoThI
pecypchl
HarypaibHble 1 1elsie 9ncia 10 1
TpuroHomeTpruveckre BEIPAKCHHAS U YPaBHEHHS 24 1
3 I'paduiky TPUTOHOMETPHUECKUX (PYHKIIHHA. 16 1
TpuroHomerpuueckie HepaBeHCTBA
4 [TocnenoBaTenbHOCTD U IPOTPECCHU 12 1
5 KomruiekcHbie urcia 12 1
6 HenpepeiBaocts Gynkiun. Ilponssoanas 20 1
7 Uccnenoanne HyHKINI ¢ TOMOIIBO 20 1
HPOU3BOJAHOMN
8 BBenenue B crepeoMeTpuio 16 1
9 B3anmMHoe pacnonoxeHue npsMbIX B 8 1
MPOCTPAHCTBE
[MapannensHOCTh MPSIMBIX U TUIOCKOCTEH B
10 P P 10 1
MPOCTPAHCTBE
11 [TepnenauKyISIpHOCT NPSMBIX H IIJIOCKOCTEN B 16 1
MPOCTPAHCTBE
12 VYTIbBI ¥ paccTOSHUS 12 1
13 MHOrOrpaHHHKH 6




OneMeHTbl KOMOUHaTOpuKU. CiydaiiHble

14 4 1
BEJIUYUHBI U pacIpeICICHUS
DJIeMEHThl MATEMAaTUYECKON CTAaTUCTHUKHU.

15 HenpepsiBHbIE CitydaiiHbIe 5 1
BEITUYMHBI(PaCIIPEICIICHHS ), IOKA3aTEIBHOE U
HOpMaJTbHOE pacmpezesieHue

16 Pacnipenenenne Ilyaccona. Csi3p MeXIy 7 1
CITy9allHBIMH BETHYNHAMH

17 HOBTOPCHI/IC, 000011IeHNE U CUCTEMATH3ALIHs 5
3HaHUH

18

19

20
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Konrpoabnsie IIpakruuyeckue
n/n NMporpaMmMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcesbl
MHosKecTBa JeMCTBUTEIBHBIX YHCE.
1 MHorouneHsl. PaninoHaabHbIE YpaBHEHUS U 20 1
HepaBeHcTBa. CUCTEMBI INHEMHBIX YpaBHEHUH
2 Oynknnu u rpaduku. CrerneHHas QyHKINS C 10 1
LEJIBIM [T0Ka3aTeIeM
3 ApudmeTnyeckuil KOpeHb N-01 CTENICHH. 12 1
UppauronanbHele ypaBHEHHS
4 IlokazarenbHas Gpynkuus. [lokazaTenbHble 3 1
ypaBHEHUS
5 Jlorapudgmuyeckast pynkuus. Jlorapudpmuieckue 12 1
ypaBHEHUS
6 [lepBooOpa3zHast u HHTETpaI 10 1
7 WppauronanbHble, IOKa3aTeIbHbIC U 20 1
JorapuMuIecKre HepaBeHCTBA
8 CucTeMbl pallMOHAILHBIX, UPPATUOHATBHBIX, 10 1
MOKAa3aTeIbHBIX U JIOrapu(pMUUECKUX YPaBHEHUH
9 3amaun ¢ mapaMeTpaMu 12
10 BeKTOpBI B IPOCTPAHCTBE 10
11 AHanMTHYECKAs TEOMETPUS 12 1
12 O6beM MHOTOTPaHHUKA 14 1
13 Tena BpareHus 18 1
14 [Tnomaan NOBEpXHOCTH U 0OBEMBI KPYTJIBIX T 1
15 JIBWOKEHUS 5




OnemenTsl Teopur TpadoB. CiydaiiHbIe OMBITHI,

16 . o 3
CITy4aiiHbIe COOBITUS U BEPOSITHOCTH COOBITHI
Ormepaluy HaJ MHOKECTBAMU M COOBITHSIMU.

17 CroxeHne n yMHOKCHUE BEPOSATHOCTEIA. 3
VYcnoBHas BeposiTHOCTh. HezaBucuMbIe COOBITHS
Cepuu nocie1oBaTEIbHBIX UCTIBITAHUIA.

18 Ucnertanns beprynnu. Cioy4daiinsiii BBIOOD U3 5
KOHEYHOI COBOKYITHOCTH

19 3aKOH GOJBIIMX YHCEI 6

20 [ToBTOpeHME, 00001IEHNE, CUCTEMATH3AIUS 5 1
3HaHUHN
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



