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MNOACHUTEJIBHASA 3AIIMCKA

VYuebHblil Kypc «AJaredpa U HA4YaJIa MATEMATHYECKOT0 AHAJIU3A) SIBISETCS
OJIHAM W3 Hanbojiee 3HAYMMBIX B MPOrpaMME CpeaHEro ooImero oOpa3oBaHUS,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHEYMBACT WHCTPYMEHTAIbHYIO 0a3zy st
U3YUYEHUS! BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C JPYIroil CTOPOHBI, (hopMupyer
JIOTHYECKOE M aOCTPaKTHOE MBIIUICHUE O0yUYaIolUXCs Ha YPOBHE, HEOOXOIMMOM
JUIsL OCBOEHHUSI MH(GOPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJIa/IeBarOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKu, KoTopass (OpMYJIUpYyeT CBOU
JOCTHKEHHSI B MAaTEeMaTH4ecKon hopme.

VY4eOHblil Kypc aireOppl U HayaJl MaTeMaTHYECKOI'O aHajin3a 3aKJaJbIBaeT
OCHOBY /I YCIEIIHOTO OBJIAJICHUS 3aKOHaMU (PU3UKH, XUMHUH, OHMOJIOTHH,
MOHUMAaHUsI OCHOBHBIX TEHJICHLIUNA pa3BUTUSI S3KOHOMUKHU U OOIIECTBEHHOM KU3HHU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIOJIb30BaTh UX IS JajbHeHero oopa3oBaHus U B
MOBCEJIHEBHOM KU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMU U JIOTHYECKH
CTPOTMMH KOHCTPYKLMSIMU aJreOpbl M MaTeMaTHUYeCKOro aHaju3a pa3BUBAET
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JOKA3bIBATH
YTBEPXKIACHUS C IOMOLIBI0O MHAYKLIUU U PACCYKIaTh NEIyKTHMBHO, MCIOJIb30BAThH
000011IeHHEe W KOHKPETH3allhl0, a0CTparupoBaHUE M aHAJIOTHIO, (OPMHUPYET
KPEAaTHUBHOE U KPUTHUYECKOE MBIILICHHE.

B xome m3yuenus ydueGHOro Kypca «Anredbpa W Hayala MaTeMaTHYECKOTO
aHaJM3a» 0O0ydYaroIluecs IMOJy4aroT HOBBIM ONBIT PEIICHHs NMPUKIAJAHBIX 3ajad,
CaMOCTOSITEJILHOTO TOCTPOEHUSI MATEMAaTUYECKUX MOJIENIE peajbHbIX CUTYalluH,
WHTEPIPETAlUA  TOJYYEHHBIX  PEUICHUWH, 3HAKOMATCS C  IpUMEpaMu
MAaTeMaTHYECKUX 3aKOHOMEPHOCTEM B NPUPOJE, HAyKe M MCKYCCTBE, C
BBIJJAIOIIMMUCS MATEMATUYECKUMU OTKPBITUAMH U UX AaBTOPAMM.

VYyebHblli Kypc 00J1a7Ja€T 3HAYUTENbHBIM BOCIHMTATEIbHBIM MOTEHIIMAIIOM,
KOTOpPBI peanu3yercs Kak 4epe3 YYeOHbId Marepuan, CIocOOCTBYIOIIUNA
dbopMUPOBaHNIO HAYYHOTO MHPOBO33PEHHs, TaK W Yepe3 CHenuduky ydeOHOH
NESATENIbHOCTH, TpeOyIolel MpOJOJDKUTENIbHONM  KOHUEHTpAalud BHUMAHMS,
CaMOCTOSITEJIbHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTH 3a IOJIyYEHHBIN
pe3yJbTar.

B ocnoBe wmeroamku oOydeHus anredpe M HayalaM MaTeMaTHYEeCKOTrO
aHaJIn3a JIEKUT ACSITeTbHOCTHBIN MPUHIUI 00yYeHHUS.

B crpykType yueOHOro kypca «Ainrebpa W Hauyajga MaTeMaTH4eCKOro
aHaJIM3a» BBIICIICHBI CIEIYIOIINE COAECPKATEIbHO-METOANYECKUE TUHNN: «Hucna
U BbIUKCIEHUD», « DyHKUNU U Tpadukn», «YpaBHEHUS U HEpaBeHCTBay, «Hauana
MaTeMaTH4ecKoro aHamusa», «MHoxkecTBa U JIorMKa». DBce OCHOBHbIE



COJIEPKATEIbHO-METOANYECKUE JIMHUM H3Y4aloTCsl Ha NPOTSHKEHUHM JABYX JIET
oOyueHusi Ha ypOBHE CpEIHEro o0IIero o0pa30BaHUSA, €CTECTBEHHO JIOMOJHSSA
JpyT JIpyra W MOCTEIIEHHO HACHIIIAsICh HOBBIMH TeMaMU W pas3jaenamu. JaHHBIA
y4eOHBI KypC SBISIETCS WMHTETPATUBHBIM, TIIOCKOJBKY OObeauHseT B cebe
COJIEp’)KaHUE HECKOJIbKMX MaTeMaTHYeCKUX JUCLHMIUIMH, TAaKUX Kak anredpa,
TPUTOHOMETpPHUsSI, MAaTEMaTUYECKUN aHalIu3, TEOpHUs MHOXKECTB, MaTeMaTH4yecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaroluecs OBIJIAJIEBAIOT BCE Ooliee
IMIMPOKUM MATEMaTUYECKUM aliapaToM, Y HUX MOCIEI0BATENbHO (POPMUPYETCS U
COBEpIICHCTBYETCSI yYMEHHE CTPOUTh MAaTEMaTHYECKYI0 MOJENIb peanbHON
CUTyalluH, IPUMEHATh 3HAHUS, MOJTYUYEHHbIE IIPU U3YYEHUH y4eOHOro Kypca, IS
peIIeHus] CaMOCTOSITETbHO CHOPMYIUPOBAHHON MaTeMaTHYECKOW 3a7au, a 3aTeM
MHTEPIPETUPOBATH CBOU OTBET.

ConepxxarenbHo-MeTOIMYeCKass JUHUS «Yucia U BBIYMCIECHUS» 3aBEpIIaeT
(opMUpOBaHNE HABBIKOB MCHOJIb30BAaHUS JAECUCTBUTEIBHBIX YHCEN, KOTOPOE OBbLIO
Ha4yaToO Ha YPOBHE OCHOBHOTO 0011ero oopazoBanusi. Ha ypoBHe cpeaHero ooiiero
oOpa3zoBaHHd 0co0O€ BHUMaHue  yJensieTcss (OPMUPOBAHUIO  HABBIKOB
palMOHANbHBIX BBIUMCICHUM, BKJIIOYAIOMIUX B C€OSl MCIOJB30BAaHUE Pa3IMYHBIX
dopM 3amucu 4YMciaa, YMEHUE JAeNaTh HNPUKHUIKY, BBIIOIHATH NPUOIMKEHHBIE
BBIUKCJICHHSI, OLIEHUBATh UYWCIIOBBIE BBIpAXEHHS, pabOTaTh C MaTeMaTHUYECKUMU
KOHCTaHTaMU. 3HAKOMbIe OOYYaroImIMMCSI MHOXKECTBAa HAaTypajbHBIX, IIEIbIX,
pallMOHANbHBIX U JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KaxaoM M3 3TUX MHOXECTB paccMaTpUBAIOTCA
CBOWMCTBEHHBIE €My cIelnu(UYecKue 3aJaud W OMNEepaluu: JeJICHHe Haledo,
OTEPUPOBAHUE OCTAaTKaMH Ha MHOXKECTBE IIETBIX YHCEN, OCOObIE CBOMCTBA
palMoOHANbHBIX M HUPPAMOHATBHBIX YHCed, apu(METHUECKHE ONepaliu, a TaKkxKe
U3BJICUCHUE KOPHS HATypaJbHOM CTENEHH Ha MHOYKECTBE KOMILJICKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHIO KpPyra HCHOJIB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOXXHOCTSIMU MX TMPUMEHEHHS JUIS PELICHUS Pa3iNyYHbIX 33134
dbopMupyeTcsi IpeaCcTaBI€HUE O €IUHCTBE MAaTeMaTUKHU KaKk HayKH U €€ pojiu B
IOCTPOCHUU MOJIETEN peanbHOro0 MHUpPaA, LHIMPOKO HCIONb3YHOTCS 000OIIeHHE U
KOHKPETH3AIIHS.

Jluaust «YpaBHEHHS U HEPABEHCTBa» peajM3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOuiero oOpa3oBaHHsA, MOCKOJIbKY B KaXIOM
pasgene IlporpaMMbl MpeayCMOTPEHO pELIEHUE COOTBETCTBYIOIIMX 3a1ad. B
pe3ynbTaTe OOydalolIuecs OBIAJCBAIOT PA3NMYHBIMA METOJAMU  PEIICHUs
palMOHANbHBIX, HPPAIMOHANBHBIX, TOKA3aTeNbHBIX, JOTAapUPMHUUECKUX U
TPUTOHOMETPUUYECKUX YypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
coJepkamux mnapamerpol. llogyueHHbIE yMEHHUS LIMPOKO HCHOJB3YIOTCA IpHU
UCClIeIOBaHNH (HYHKIIMH C TIOMOIIBIO MPOU3BOJHOM, NIPHU PEIICHUH MPHUKIAIHBIX



3a]a4 U 3aj7ja4 Ha HAXOXKJCHHE HAauOOJBbIINX M HaUMEHBIINX 3HAYeHUH (QyHKUIUU.
JlanHasi conep:kaTesibHasi IMHUS BKJIIOYAEeT B ce0s Takke (HOpMUPOBAHHE YMEHUU
BBIMIOJHATh  pacuéTel 1o  (opmyrnam, mpeoOpa3oBaHUs  palMOHAIBHBIX,
UPPAIMOHATIBHBIX M TPUTOHOMETPUYECKHX BBIPAKEHHUH, a TakKe BBIPAKCHHIH,
COJEpKaIIMX CTeNeHu U Jyorapudmel. braromaps u3yuyeHHIO anreOpanyeckoro
MaTepuaia MPOUCXOJUT  JalibHEWIlee  pa3BUTHE  AITOPUTMHYECKOTO U
abCTPaKTHOTO MBIIUICHUS OOydaromuxcs, GOPMUPYIOTCS HABBIKH JETyKTUBHBIX
paccyxaeHudd, paboTl ¢  CHUMBOJBHBIMH  (QopMamH,  MPEIACTABICHUS
3aKOHOMEPHOCTEH M 3aBHUCHUMOCTEM B BHJI€ PaBEHCTB W HepaBeHCTB. Auredpa
npemnaraet 3(QQGEeKTUBHbIE HMHCTPYMEHTBHI [UISl PEIICHUS MPAKTHUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HArJIAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTHU KaK
S3bIKA HAYKH.

ConepxxarenbHo-MeTouueckass JUHUS «DyHKIUM U TpaduKu» TECHO
nepervieTaeTcsa ¢ JAPYTUMH JIMHUSIMH y4eOHOTO Kypca, MOCKOJbKY B KaKOM-TO
CMBICIIE 337a€T MOCIIEI0OBATENbHOCTh N3YUEHUsI MaTepuaia. M3yueHue cTeneHHou,
MOKAa3aTeJIbHOM, JTIOrapu(MUUECKON U TPUTOHOMETPUUECKUX (PYHKLIHNA, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIIUN NIl pelIeHUs 3a7a4 W3 JAPYruX yueOHBIX
MPEIMETOB U PEANbHON KU3HHU TECHO CBS3aHO KaK ¢ MAaTEMAaTHYECKUM aHAJIU30M,
TaK W C pEHIeHHEeM ypaBHEHWH W HepaBeHCTB. [Ipu 3TOoM OonblIoe BHUMAaHHE
yaensieTcs: GOopMHpPOBAHUIO YMEHUSI BBIpaKaTh (POpMyJaMU 3aBUCUMOCTU MEXKTY
pa3IMYHBIMM BEJIMYMHAMH, HCCJIENIOBaTh IMONY4YeHHbIE (DYHKIHMHU, CTPOUTH UX
rpaduku. Matepuan 3Toi coJiepKaTebHON JIMHUM HalleJIeH Ha Pa3BUTHE YMEHUN
¥ HaBBIKOB, MO3BOJIIIOIINX BBIPAKATh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
paznu4yHON (opMe: aHATUTHYECKOM, rpaduueckoid U cioBecHo. Ero usyuenue
CHOCOOCTBYET pa3BUTHUIO AJITOPUTMUYECKOTO MBIIIICHUS, CIIOCOOHOCTH K
0000IIEHUIO U KOHKPETU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHH.

CopepxxarenbHast nuHua «Hauana MareMaTHyeckoro aHaiuz3a» MO3BOJSET
CYLIECTBEHHO PACHIMPUTh KPYT KaK MaTeMaTUYECKUX, TaK W MPUKIAJHBIX 3a7ad,
JOCTYMHBIX O0OyYaroIIUMCs, TaK KaK y HUX MOSBISIETCS BO3MOXXHOCTh CTPOUTH
rpauky  CIOXHBIX (YHKIMMA, ONpEeAeNiaTh MX HauOOJbIINE W HAWMEHbIINE
3HAYCHUsI, BBIYHUCIATH IUIOMIAAU (GUTYpP U OOBEMBI Tel, HAXOJUTh CKOPOCTH M
YCKOpEeHHsI IpoleccoB. JlaHHas cojlep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH TIOCTPOEHHUS MaTeMaTHYeCKHX MOJENeH peaJbHbIX CUTYalluH,
MO3BOJISIET HAXOJUTh HaWIydlllee peHIeHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-DKOHOMHMUYECKHX, 3aJladyax. 3HAKOMCTBO C OCHOBaMHU MaTeMaTH4e€CKOro
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (HOPMaTbHO-JIOTHYECKOTO U
KpEaTHUBHOTO MBIIIJICHUS,, (OPMUPOBAHUIO YMEHHMI pacro3HaBaTh IPOSIBICHUS
3aKOHOB MaTeMaTHKW B HayKe, TEXHUKE U McKyccTBe. OOydaromuecs: y3HAIOT O



BBIJIAIONINXCST PE3yibTaTaX, TMOJYYECHHBIX B XOJI€ Pa3BUTHS MaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTebHO-METOANYECKas TUHUS « MHOXKECTBa M JIOTMKa» BKIIFOYACT B
ceOsl DJIEMEHTHl TEOPUU MHOXKECTB M MaTEeMaTHYECKOW JIOTHKHU. TeopeTHko-
MHO>KECTBEHHBIE MPEICTABICHUS TPOHU3BIBAIOT BECh KypC IMMKOJIBLHON MaTeMaTHUKU
U TpeasiaraloT HauOoJiee YHUBEpPCAJIbHBIM S3bIK, OOBEIUHSIONINI BCE pa3Jieibl
MaTeMaTUKH H e€ TPWIOKEHUH, OHHU CBS3BIBAIOT pa3HbIE MaTeMaTHYCCKUE
TUCIUTUIMHBI W WX TPWIOKEHUs B eauHoe 1enoe. [loaToMy BakHO nmaTh
BO3MOXKHOCTh OOYy4YaromeMycs IOHUMAaTh TEOPETUKO-MHOKECTBEHHBIM  SI3BIK
COBPEMEHHOW MaTEMaTUKHU U HCIIOJIb30BaTh €r0 JJIsi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTE€MaTUKH KaK HayKH CJIeAyeT IPU3HAThH
CBOMCTBEHHYIO €U CTpOrocTb OOOCHOBAaHMM U CIJIEIOBAHHE OINpPEICIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  dJEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET PA3BUTHUIO JIOTHYECKOTO MBIILICHUS
00y4JaroIuMXxcs, TO3BOJISIET UM CTPOUTH CBOW PACCY’KJICHHUS HAa OCHOBE JIOTHYECKHUX
npaBuil, POPMUPYET HABBIKK KPUTHIECCKOTO MBIIIICHUS.

B yuebHoM kypce «Anrebpa W Hadala MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYE€CKOTO MOJICIUPOBAHMS, KOTOPHIC IMPU3BAHbBI
criocoOCTBOBaTh (OPMUPOBAHUIO HABBIKOB TOCTPOEHUS MOJIEIEH peallbHbIX
CUTyallWii, WCCIAEAOBAHMS DJTHX MOJENEH C TIOMOIIBIO ammapata ajreOpbl M
MaTEMaTUYECKOTO aHaln3a, WHTEPIPETAy TOJyYeHHBIX pe3yJbTaToB. Takue
3aJlaHyA BIUIETEHBI B KaX]IbII U3 pa3/ieloB MPOrpaMMBbl, TOCKOJIbKY BECh MaTepHall
y4eOHOTO Kypca IIMPOKO HCIIOJIB3YETCs I PElIeHUsS NMPHUKIaAHBIX 3amad. [Ipu
pEIICHNM  pPEATbHBIX  MPAKTHYECKUX  3amad  oOydJaromiuecss  pa3BHBAIOT
HAOJIIOAATeIbHOCTh, YMEHHME HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIOJIb30BaTh  AHAJOTMI0, 0000maTh W KOHKPETH3UPOBAaTh  MpoOseMmy.
JlesTenbHOCTh 1O (OPMHUPOBAHHWIO HABHIKOB PEIICHHS TPUKIAIHBIX 3a7ad
OpraHU3yeTCs B MPOIIECCE U3YyUEHUS BCeX TeM y4eOHOTO Kypca « Anrebpa u Havasa
MaTEMaTUYECKOTO aHaTN3ay.

I'eomerpusi siBisieTcs OJHUM U3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETO
oO1ero 06pa3oBaHus, TaK Kak 00ECIEYnBACT BO3MOKHOCTh U3yUCHUS AUCITUTLINH
€CTECTBEHHO-HAYYHOW HAMPaBIEHHOCTH W MPEAMETOB TyMaHUTApHOTO IWKIIA.
[TockonbKy  JIOTHMYECKOE  MbIIUICHHE,  (QopMuUpyeMoe TpH  HU3YyYEHUU
OOyYarOIIMMUCS TOHATUIHHBIX OCHOB I'€OMETPUH, TIPHU JI0KA3ATEIHCTBE TEOPEM U
MOCTPOCHUU IIETIOYKH JIOTHYECKUX YTBEP)KICHUH MPU PEIICHUU T€OMETPUUSCKHUX
3alad, yYMEHHE BBIIBUTATh ¥ ONPOBEPTaTh THUIIOTE3Bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCSL TIPH PEIICHUH 337]a4 €CTeCTBEHHO-HAYYHOTO IIMKJIA, B YaCTHOCTHU
bu3nUecKux 3aaau.



[lenb ocBoeHus nmporpaMmbl yueOHOro Kypea «I'eomerpus» Ha yriyOnéHHOM
YPOBHE — pa3BUTHE WHAMBUAYAJIbHBIX CIHOCOOHOCTEH OOyYaromuxcs MpH
U3YUYEHUU T€OMETPUH, KaK COCTaBIIAIONICH MpeaMeTHoN obnactu «MaremaTuka u
uHpopMatrka»  yepe3  OOECleUYeHUE  BO3MOXXHOCTHM  MPUOOPETEHUS U
WCIIOJIb30BaHUsI OoJiee TIyOOKMX TE€OMETPUYECKUX 3HAHWM U JIEHCTBUIA,
cnenupUYHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJIsl YCIIEIIHOTO NMPOo(heCcCuOHATBLHOTO
00pa30BaHus, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MATEMATUKH.

[IpuopuTeTHBIMU 3alayaMu Kypca TE€OMETpUHM Ha YriayOJIEHHOM YpOBHE,
pacIIMpPSIIONIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBISIOTCS:

pacuIMpeHue MpeICTaBIeHUsI O T€OMETPUU KaK 4acTH MHUPOBOM KYJIBTYPbI U
(bopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dopMHpOBaHUE TMPEACTABICHUS O IMPOCTPAHCTBEHHBIX (UIypax Kak o
BAXHEUIIINX MATEMATHYECKUX MOJENAX, IMO3BOJSIONIMX OIMCHIBATh U HU3y4aTb
pa3HbI€ SBJICHUS OKPY>KAIOLIEr0 MUPa, 3HAHUE MOHATUITHOTO anmnapara no pa3aeiy
«CtepeoMeTpus» yueOHOro Kypca reOMEeTpHUU;

dbopMHpOBaHHE  yYMEHHMS  BJIAJE€Th  OCHOBHBIMH  MOHSATUSMH O
MPOCTPAHCTBEHHBIX (UTypaX W WX OCHOBHBIMHU CBOWCTBAMH, 3HAaHUE TEOPEM,
dbopMyn M yMEHHE UX TPUMEHSTh, YMEHHs JIOKa3bIBaTh TEOPEMbI M HAXOIMTH
HECTaHJapTHbIE CIIOCOOBI PEIIeHUs 3a/1aY;

(dbopMHpOBaHHE YMEHMS PAClIO3HABATh HA YEPTEkKAX, MOACIAX U B PEaTbHOM
MHpPE MHOTOTPAHHUKM M TeJla BpPAUICHUsS, KOHCTPYHPOBATh TI'€OMETPUYECKUE
MOJENH;

dbopMHpoOBaHWE MOHUMAHUS BO3MOXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TEOpHi, (OPMUPOBAHUE MOHUMAHUS POJIM AKCUOMATHKU IpU
MIPOBEJICHUHU PACCYKICHUN;

dbopMHpoBaHUE yMEHUS BIAJACTh METOJAaMHU JOKAa3aTeIbCTB W aJITOPUTMOB
pelIeHnss, YMEHUS MX NPUMEHATb, MPOBOAUTH JIOKA3aTEIbHBIE PACCYKICHUS B
XOJI€ PELICHUs] CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTHYECKUM COAEPKAaHUEM,
dbopMupoBaHUE TMpEACTaBICHHs O HEOOXOJUMOCTH  JOKAa3aTeNbCTB  IPHU
000CHOBaHUHU MAaTEMAaTUYECKUX YTBEPXKIICHUN U POJIM aKCUOMATHUKHU B MPOBEJCHUU
JIETYKTUBHBIX PACCYKICHUN;

pa3BUTHE M COBEPUICHCTBOBAHWE HHTEIUIEKTYAIbHBIX M  TBOPYECKHUX
CHOoCcOOHOCTEM O0yuaroluxcs, MO3HaBaTeIbHOW aKTUBHOCTHU, UCCIIEI0BATEIbCKUX
YMEHHM, KpUTUYHOCTH MBIIUICHHS, THTEPECA K U3YUEHUIO T€OMETPUU;

dbopmupoBanre (PYHKIIMOHATIBLHONH T'PAMOTHOCTH, PEJIEBAHTHOM T€OMETPHM:
YMEHUSl pPAclo3HaBATh MPOSBIECHUS TE€OMETPUYECKHX MOHATUH, OOBEKTOB H
3aKOHOMEPHOCTEW B PEANbHBIX >KU3HEHHBIX CUTYALUSX W IPU U3YUYEHUH JIPYTUX
y4eOHBIX  TMPEIMETOB, TMPOSBICHUS 3aBUCMMOCTEH U  3aKOHOMEPHOCTEH,



MOJIEIUPOBAHUSI PEATbHBIX CUTyallUi, HCCIEIOBAHHS TOCTPOCHHBIX MOJEIIEH,
MHTEPIPETALNH MOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEpKATEIbHBIMU JIMHUAMU y4eOHOro kypca «l'eomerpus» B
10-11 xmaccax sBisrorca: «lIpsMble W IUIOCKOCTM B IPOCTPAHCTBEY,
«MHororpannukm», «Tena BpameHus», «BeKToppl W  KOOpPAUHATBHL B
MIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHSATUSIMUY», PEIIEBAHTHBIMU T€OMETPUM HA YIUIYOJIEHHOM YypOBHE OOy4E€HHUS B
10—-11 kiaccax, OTHOCUTCSI KO BCEM COJIEpKATEIbHBIM JIMHUSAM y4€OHOro Kypca, a
dbopMHpOBaHUE JIOTMYECKUX yMEHUN  pacrmpeienserca He TOJbKO IO
coJiep>KaTeNIbHbIM JIMHUSM, HO U 10 rojgam oOydenus. CozepxaHue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHust denepanbHoil paboueit
MPOTPaMMBI, PacHpeleNEHHBIM MO TojaM OOyYeHHSs, CTPYKTYPHPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAIBHBIM BOIIPOCaM 00yYaroniuecs
oOpamiajiucb ~ HEOJHOKpaTHO. TO  TO3BOJISIET OpPraHU30BaTh  OBJIAJICHUE
r€OMETPUYECKUMU MOHSATUSIMHU U HaBBIKAMHU MOCIIEI0BATEIbHO U MOCTYIATENbHO, C
COOJTIO/IEHNEM TPUHIIUITA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJCTABICHUN 00YyYaIOUXCs, PACIIUPSS U YIIIyOJIss
e€, 00pa3ys NpPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K U3y4EHUIO TEOMETPUHN Ha YriayOJEHHOM YPOBHE MO3BOJISIET:

co3gatb ycnoBus s guddepeHnuanuu  00ydeHHS, TMOCTPOCHHS
WHIUBUIYAIbHBIX ~ 00pa30BaTeNIbHBIX MPOTpaMM, OOecHeuuTh YriIyOnEHHOe
M3Yy4YEHUE T€OMETPUH KaK COCTaBIIsAOIIEH yueOHoro nmpeamera «MaTreMaTukay;

MOATOTOBUTh OOYYAIOIIMXCA K MNPOAODKEHUIO HW3YYEHUsT MAaTE€MaTHKH C
yuéToM BbIOOpa Oyaymiel mpodeccuu, obecrnednmBas IPEEMCTBEHHOCTb MEXKTY
o01muM u npodeccuoHaIbHBEIM 00pa30BaHUEM.

VY4eOHblli Kypc «BeposiTHOCTL M CTATHCTMKA» YIIIYOJIEHHOTO YPOBHS
ABJIIETCSI TMPOJOJDKEHHEM U Pa3BUTHUEM OJHOMMEHHOrO y4eOHOro Kypca
yIIyOJIEHHOTO YPOBHS Ha YPOBHE CpEHETO 00IIero oopasoBanus. Y4eOHbBINH Kypc
npeaHa3HavyeH Il OPMUPOBAHUS Y 00yUAIOUIUXCS CTATUCTUYECKON KYJIbTYPHI U
MOHUMAaHUSL POJIM TEOPUU BEPOSITHOCTEM KaK MaTeMaTUYeCKOr0 MHCTPYMEHTA s
M3YUYCHHUs CIIyYalHBIX COOBITUM, BEIMYMH U TporeccoB. [lpu m3ydeHum kypca
o0oramarTcsi TPENCTaBIeHUs OO0ydYalImuUXcsi O METOAaX HCCIEAOBAHUS
W3MEHUYMBOTO MHpPA, PaA3BUBAETCA TOHMUMAHUE 3HAYMMOCTHU U  OOIIHOCTHU
MaTEMaTUYECKUX METOJOB MO3HAHUS KaK HEOTHEMJIEMOW YacCTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHUS.

Copnepxkanne y4eOHOro Kypca HalpaBJI€HO Ha 3aKpelyieHue 3HaHUi,
MOJIYYEHHBIX MPU U3YUYEHUU Kypca Ha YPOBHE OCHOBHOTO 0011ero 00pa3oBaHusi, U
Ha pa3BUTHE MPEACTABICHUN O CIIyYallHBIX BEJIMYMHAX U B3aUMOCBS3SIX MEXKIY



HUMU Ha Ba)KHBIX NPUMEpaX, CIOKETBl KOTOPBIX MOYEPIHYTHl U3 OKPYXKAIOLIErO
mupa. B pesynbrare y o0yyarommxcsi 10JKHO COPMUPOBATHCS MPEACTABICHUE O
HanOoJiee ynoTpeOUTEIbHBIX U OOIIMX MATEMATHUYECKUX MOJIENSX, UCIIOJIb3YyEMBIX
JUIsL  ONMCaHUSl  aHTPONOMETPUYECKUX U JIeMOrpapuecKux  BEIUYHH,
NOTPEIIHOCTe B pa3IMyHbIe pPOJa H3MEPEHUsX, JUIMTEIbHOCTH Oe30TKa3HOU
paboThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJIEHUN U IPOLIECCOB
B oOmecTBe. Y4eOHBIM Kypc sBISIETCS ©0a30M /JiE OCBOCHHSI BEPOSITHOCTHO-
CTaTUCTUYECKUX METOJOB, HEOOXOJUMBIX CIELUATUCTAM HE TOJBKO MHKEHEPHBIX
CHELUAIBHOCTEH, HO TaKXe COLUMAIBHBIX M IICHUXOJOTHYECKUX, IOCKOIBbKY
COBpEMEHHbIE OOLIECTBEHHbIE HAYKH B 3HAUUTEIBHOM MEpPE MCHOJB3YIOT anmnapar
aHanu3a OONBIIMX JdaHHBIX. LleHTpanbHYI0 YacTh Y4YeOHOro Kypca 3aHUMAaeT
00CyX/IeHHE 3aKOHAa OOJBIIMX YHCEN — (PYHIaMEHTAJIbHOTO 3aKOHA MPUPOJIBI,
MMEIOIIEr0 MaTeEMaTHYECKYI0 (POpMaIU3alHIO.

B coorBercTBUM C yKa3aHHBIMHU LEJISIMH B CTPYKType ydeOHOro Kypca
«BepoATHOCT, M CTAaTUCTUKA» Ha YTrayOJEHHOM YPOBHE BBIJCJIEHBI OCHOBHBIE
coziepkaresibHble TUHUM: «CiaydaiiHble cOOBITHS U BEpOSITHOCTU» U «CiydyaliHble
BEJIMYMHBI U 3aKOH OOJIBIINX YHUCET.

[ToMMMO OCHOBHBIX JIMHUH B yu€OHBIH KypC BKJIFOUEHBI 3JEMEHTHI TEOPUU
rpaoB U TEOpPUHM MHOXKECTB, HEOOXOAUMBIE [JIsi TMOJHOLIEHHOTO OCBOEHUS
MaTepuaa JaHHOTO Yy4eOHOTro Kypca M CMEXHBIX MaTEMaTHYECKUX Y4eOHBIX
KYPCOB.

Conepxxanue nuHUM «CrydaiiHple COOBITHS M BEPOSITHOCTH»  CIIY>KUT
OCHOBOM 151 (D)OPMUPOBAHMS TPEACTABICHUN O paCHpENeSIEHUNd BEPOSATHOCTEMN
MEKy 3HAYCHHSMU CITy4alHbIX BEJIMYHMH. Ba)KHYIO 4acTh B 3TOM CONEPKATEIBHON
JMHUM 3aHUMAET N3Y4YeHHE FeOMETPUUECKOr0 U OMHOMHAIIBHOTO pacipeieeHUi u
3HAKOMCTBO C MX HEIPEPBIBHBIMU aHAJIOraMU — IOKa3aTEJIbHbIM U HOPMAJIBHBIM
pacrpeneneHUs M.

Tembl, CBsI3aHHBIE C HEOPEPBIBHBIMU CIYyYalHbIMM BEIMYMHAMH U
pacnpeieieHusIMU, aKIEHTUPYIOT BHUMaHHE OOydaloluXcsi Ha OMNHCAHUU H
U3Y4YEHUU CITyYalHBIX SIBJICHUN C TIOMOIIbIO HENpephIBHBIX (QyHKUUNA. OCHOBHOE
BHUMAaHHE YJENSIeTCs MO0Ka3aTeIbHOMY U HOPMAJIbHOMY PaclpeesICHUSIM.

B yudeOHOM Kypce mpeaycMaTpuBaeTCs 03HAKOMHTENIBHOE H3YyYE€HHE CBSA3U
MEXAY CIy4YalHbIMM BEJIMYMHAMHM W OIMCAaHUE 3TOM CBA3M C IOMOIIBIO
KO3 pUIMEHTa KOPPEIsUUU M €ro BbIOOPOYHOIO aHalora. OTHU 3JIEMEHTHI
coJlep KaHMs pa3BUBAIOT TeMY «JluarpaMMbl pacceMBaHUs», U3YYEHHYIO Ha YPOBHE
OCHOBHOI0 00mero o0pa3oBaHMs, © BO MHOIOM ONHUPAIOTCS Ha CBEICHHS W3
KYpCOB aJIT€OpbI M TEOMETPHH.

Emé€ oauH 2JIEeMEHT  COAEp)KaHWs, KOTOPBIM  IpeajlaraeTcs  Ha
O3HAKOMUTEJIBHOM YpPOBHE — IMIOCJIEI0BATEIbHOCTh CIyYalHbIX HE3aBHCHUMBIX



COOBITUH, HACTYNAIOIINX B €UHUIY BpeMeHU. O3HAKOMIIEHHE C paclpeesieHuEM
BEPOATHOCTEW KOJIMYECTBA TaKUX COOBITUN HOCUT pa3BUBAIOLIUI XapakTep M
ABJISIETCSI AKTYaJbHBIM JUIsl OyylMX aOUTYpPHEHTOB, MOCTYMAOIIUX HAa y4eOHbIE
CHEIUANIbHOCTH, CBS3aHHbIE C OOIIECTBEHHBIMH HAayKamMH, ICHUXOJOTHEH U
YIIPaBICHUEM.

Ha wusydyenme yueObHOro Kypca «Anrebpa W Hadala MaTeMaTHYECKOTO
aHanuza» oTBoAuTcs 272 vaca: B 10 kiacce — 136 yacoB (4 vaca B Hejelno), B 11
Kkiacce — 136 yacoB (4 4aca B HEJIEINIO).

Ha wm3ydenue ydebHOro kypca «l'eomerpusi» Ha yriayOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 yaca B Heeno), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIIO0).

Ha wu3yuenue yueOHOro kypca «BepoATHOCTP UM CTaTUCTHKa» Ha
yriyosieHHOM ypoBHE oTBoautcs 68 yacoB: B 10 kmacce — 34 uwaca (1 ugac B
Heneno), B 11 kmacce — 34 yaca (1 gac B Hefieno).



COAEPKAHUE OBYYEHUSA KYPCA <«AJI'EBPA U HAYAJIA
MATEMATHUYECKOI'O AHAJIN3A»

10 KVIACC

Yucaa v BIYMCICHUA

PannonanbHbie uynciaa. OOBIKHOBEHHBbIE U JIECATUYHBIE IPOOU, MPOLIEHTHI,
OeckoHeuHble mepuoandeckue npodu. Ilpumenenue npobdeit W MPOIEHTOB IS
peLIeHUs MPUKJIAIHBIX 3aa4 U3 Pa3IUyHbIX OTPACIEH 3HAHUM U PEajbHOW KU3HMU.

[elictBuTenpHble 4ncia. PalMOHANbHBIE W UPPALMOHAIBHBIE YHUCHA.
Apudmernueckue  onepanMu € JEUCTBUTENIBHBIMU  4YHMCIaMd.  Moayiib
JEUCTBUTEIBLHOIO YUCIIAa U €ro cBoicTBa. [IpnOnmx€HHbIE BBIYMCIICHHS, PaBUIIa
OKpYIJIEHUs, IPUKHUIKA U OLICHKA PE3YJIbTaTa BHIUYNCICHUMU.

Crenenp ¢ uenpiM mnokaszarenemM. buHom Herotona. HMcnosb3zoBaHue
NOAXOASIIENH (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEN IJIsl pELUICHUS] TPAKTUYECKHUX
3a/1a4 U NPEJICTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOW CTENEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM IIOKa3aTeleM M €€ CBOWCTBA, CTENEHb C
JIEUCTBUTEIILHBIM TOKA3aTEIEM.

Jlorapudm uymcna. CpoiictBa norapupma. JlecaTudHble U HATypaJbHBIC
sorapuMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAaHT'€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
APKKOCHHYC M apKTAaHIE€HC YMCIOBOTO apryMEHTa.

YpaBHeHUA U HEPABEHCTBA

ToxnectBa W TOXAECTBEHHbIE MpeoOpa3oBaHMs. YPaBHEHHE, KOPEHb
ypaBHEHHs. PaBHOCUIIBHBIE YpaBHEHUS W ypaBHEHHs-ciencTBus. HepaBeHCTBO,
pelIeHrEe HEPABEHCTBA.

OCHOBHBIE METO/BI PEUICHHSI LIETbIX U APOOHO-PAMOHATBHBIX YPaBHEHUH U
HEpaBEHCTB. MHOrO4YWICHb OT OJHOW MNEepeMEHHOW. JleneHue MHOrodjeHa Ha
MHOrO4JieH ¢ ocTtaTkoM. Teopema be3dy. MHOrouiaeHsl ¢  LEJIBIMHU
koa¢ppunmentamu. Teopema Buera.

[TpeoOpa3zoBanus YHCIOBBIX BRIPAXKEHUN, COJIEPKAIINX CTETIEHH U KOPHHU.

HppaunonanbHbie YPaBHEHUS. OcHOBHbIE METO/BI peleHns
VppaIMOHATBHBIX YPAaBHEHUI.

[loka3arenbHble ypaBHEHHs. OCHOBHBIE METOJbI PELICHHS NOKa3aTEIbHBIX

YPaBHEHUM.
[IpeoOpa3zoBaHue BhIpXKEHH, COACPIKAITUX JTOTapU(MBI.
Jlorapupmuyeckue ypaBHEHUSI. OcHOBHBIE METO/Ibl perieHus

Jorapu(pMUYECKUX ypaBHEHUI.



OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPHUYECKUX BbIpaKEHUN. PellleHre TpUroHOMETPUYECKUX YPAaBHEHUM.

Pemienue cucreM JMHEWHBIX YypaBHEHMU. MarTpuna CHUCTEMBI JIUHEUHBIX
ypaBHeHu. Omnpenenurenp MaTpuibl 2X2, €ro TEOMETPUUYECKUHA CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUs, IPUMEHEHUE ONpPENEIUTENs ISl pelIeHUs
CUCTEMbl JIMHEWHBIX YypaBHEHUH. PelleHne NpUKIAIHBIX 3a7a4 C IOMOIIBIO
CHCTEMBI JIMHEMHBIX ypaBHEHUHU. lccnenoBanne TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MaTPUI] U ONIPEIEIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEANbHOM CUTyallUd C MOMOIIBIO
YpPaBHEHHII U HEpaBEeHCTB. lIpuMeHeHHe ypaBHEHHII U HEPAaBEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3a7ad M 3aJady M3 pa3IMyHbIX O0JacTeil HayKu U peaibHOM
KU3HU.

DOyHKUMHA U TPaPUKH

OyHKIMA, crmocoObl 3agaHus (yHKIMUA. B3auMHO oOpaTHble (QyHKIIMH.
Komno3umms ¢ynxuuit. 'paduk QyHKmuu. nemeHTapHble NpeoOpa3zoBaHUs
rpaukoB QyHKIIHIA.

OO6nacth ompeneneHuss U MHOKECTBO 3HaueHud (yukuuu. Hymm QyHkiuu.
[IpomesxyTku 3HakonocTossHCTBA. UETHbIe 1 Heu€THbIe GyHKUMU. [lepuoanueckue
byukiuu. ITIpoMexxyTku MOHOTOHHOCTH (GYHKIMU. MakCUMyMbl U MUHUMYMBI
¢dbyukiuu. Hanbonbiee 1 HauMeHbIIee 3HaUeHUS (DYHKIIMU Ha POMEKYTKE.

Jluneiinasi, KBaapaTuyHas W JpOOHO-TMHEHHAas (PYHKIMU. DJIEeMEHTapHOE
UCCJIeIOBAHUE U MTOCTPOEHUE UX TPadUKOB.

CrenenHas (QyHKIMS ¢ HATypajdbHBIM U IIEJbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa M rpapuk KOpHS N-OM CTENEHUM Kak (PYyHKUUMU OOpaTHOM
CTENEHU C HATYPaJIbHBIM [T0KA3aTEIIEM.

[TokazatenbHast u jorapupmuyeckas GyHKIHUHA, UX CBOMCTBA M Tpadukwy.
Hcnonb3oBanue rpadgukoB GyHKIMMA 17151 pelIeHUs] ypaBHEHUH.

Tpuronomerpuyeckass OKPY>KHOCTb, OIPENEIECHUE TPUTOHOMETPUUECKUX
(GyHKINN YUCIOBOTO apTyMEHTA.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTH B pEANbHBIX MPOLECCaX U SBICHUSIX.
['pacduxu peanbHbIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4ecKOro aHajan3a

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IIOCJIENOBaTEILHOCTEH. MeTox
MaTeMaTU4eCKOU WUHIYKIHH. MoOHOTOHHBIE U OTpaHUYECHHbIE
MOCJEA0BATENBHOCTU. VICTOpUS BO3ZHUMKHOBEHUS MAaTEMaTHYECKOrO aHalIM3a Kak
aHanM3a OECKOHEYHO MaJbIX.

ApudmeTrnueckas U reoMeTpuueckas nporpeccuu. beckoneuno yObIBaromiast
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMeTpuYecKon
[IPOrpecCu. JIMHENHBIN U SKCIIOHEHIIMAIBHBINA pocT. Hucio e. @opMya Ca0XKHbBIX



IpoLeHTOB. Mcnonb30BaHWE NPOrpeccHy UId  PELICHUS peajbHbIX  3a1ad
MIPUKJIATHOTO XapaKTepa.

HenpepbiBHble (yHKIIMM W UX CBoMcTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpadukoB Qynkuuid. CBoHcTBa (YyHKUMH HENPEpBIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUIsl PELICHHWs HepaBeHCTB. [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GbyHKUMN U1 pelieHus 3a1ay.

[lepBas u BTOpast npousBoaHble PyHKIMU. OnpeaeneHne, reOMeTpUIECKU 1
(U3HYECKUI CMBICI TPOU3BOAHON. Y paBHEHUE KACATENbHOMN K IpauKy QyHKUIHUU.

[IpousBogHbie  dIAEMEHTApHBIX  (YHKIIUH. [IponsBogHass  CymMBbl,
MPOU3BEJCHUS, YACTHOTO U KOMITO3UIIMH (PYHKITUH.

MHoxkecTBa M JIOTHUKA

MHOk€eCTBO, Omepaluyu HajJ MHOXKECTBAMU M WX CBOMCTBa. JluarpaMmbl
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXKECTBEHHOTO —ammapara s
OMMCAHUs PEAJbHBIX IPOLECCOB U SBICHUHN, MPU PEUIEHUWU 3aJad U3 JPYTrux
y4eOHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHYECKOr0 OOBEKTa, CIEACTBHE,
JI0Ka3aTEIbCTBO, PABHOCHIIBHBIE YPaBHEHMUS.

11 KVIACC

Yucii1a ¥ BBIYUCTICHUSA

Harypanbnbie u ueneie yucna. [I[pumeHeHne MpU3HAKOB JEITUMOCTH LEIBIX
yuces, HauOonpmui oOmui aenurens (mamee — HOJl) m nammeHnbiee oOiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:to, anropurma EBkinaa st pemeHus
3a/1a4 B LIEJIBIX YUCIIAX.

Kommnekcuple uucia. AnreOpawmdeckas W TpUTOHOMETpUYEeCKas (HOPMbI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApudMeTHUYecKHe OIepanuu ¢ KOMIUIEKCHBIMU
yuciamMu. M300pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPAUHATHOM IUIOCKOCTH.
®opmyna MyaBpa. KopHu n-oi cTeneHu M3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMIUIEKCHBIX YHCEJ JIJIsl pelieHusl PU3NUECKUX U TEOMETPUUECKUX 3a/1ay.

YpaBHeHUS U HEPABEHCTBA

Cucrtema U COBOKYNHOCTh YpPaBHEHHWWA M HEPABEHCTB. PaBHOCHWIIbHBIC
CUCTEMBI U CUCTEMBI-CIIEICTBUS. PaBHOCHIIBHBIE HEPABEHCTBA.

OTOOp  KOpHEH  TPUTOHOMETPHUYECKMX  YPAaBHEHH C  NOMOILIBIO
TPUTOHOMETPUYECKON OKPYKHOCTHU. Perienre TpuroHoMeTpuueCcKuX HEPABEHCTB.

OcHOBHBIE METOABl PEIIEHUS TOKA3aTEeNbHBIX U  JIOrapu(PMUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPAIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOABI PEIICHUS CUCTEM M COBOKYIHOCTEH paluOHAJIbHBIX,
UPpalMOHATIBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.



YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpumMeHeHne  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PEUICHUIO
MaTeMaTUYECKUX 3a7ad M 3aJady M3 pa3IMyHbIX O0JIacTeil HAyKu U peaibHOM
JKW3HU, UHTEPIPETALNSA ITI0JTyYEHHBIX PE3YJIbTATOB.

DOyHKUMHA U TPaPUKH

I'paduk xommosunum GyHKIUHA. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckre pyHKIIMHU, UX CBONCTBA U Ipa(UKH.

['padrueckne meTonmbl pelieHus yYpaBHEHHM W HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHUS 3a]1a4 C TapaMeTPaMH.

Ucnons3oBanue rpadukoB GYHKIUN I HUCCIEIOBAHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT MPH PELICHUHM 3a]ad M3 JAPYTUX Y4EOHBIX
MPEIMETOB U PEAIbHOMN KU3HU.

Hauana MaTeMaTH4eCKOro aHajamn3a

[IpumeHeHne nMpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMIT HA MOHOTOHHOCTh U
skcTpeMyMmbl.  Haxoknenue — HauOodbIIero YW HAaMMEHBIIErO0  3HAYEHUU
HENpPEepbhIBHON (QYHKIIMHN HAa OTpPE3Ke.

[IpuMeHeHne NPOU3BOJHOM MJII HAXOXKACHUS HAWIY4llero pEUIeHUus B
NPUKIIAIHBIX 3a/adax, Uil ONpPEACIIEHUS CKOPOCTH M YCKOPEHHs Ipolecca,
3a1aHHOTO (hOpMYJION Ui rpaduKoMm.

[lepBooOpa3Has, OCHOBHOE CBOWCTBO TIepBooOpa3HbiX. IlepBooOpasHbie
aneMeHTapHbIX QyHKIui. [IpaBuna Haxox1eHHs epBOOOPaA3HBIX.

Wurerpai. I'eomerpuueckuit CMBICJI VHTErpaia. Brruucnenune
onpenenéHHoro uHTerpana no popmyne Herotona-JleitOuuiia.

[IpumeHeHrne uHTErpajga A HAXOXKIEHUS IUIOIMIAZel MIocKux ¢Guryp u
00BEMOB T€OMETPUUECKUX TEll.

[Ipumepsl pemenuit auddepeHuuaibHbIX ypaBHEHUH. MareMaTtuyeckoe
MOJICJIMPOBAHUE PEANbHBIX IMPOLIECCOB C MNOMOLIBI  Au(depeHInaIbHbIX
YPaBHEHUM.

COAEPKAHUE OBYUYEHUSA KYPCA «I'EOMETPUS»

10 KVIACC

IIpsimble M IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCT,
npoctpancTBO. I[loHsiTHe 00 aKCMOMaTHYECKOM TIOCTPOCHHH CTEPEOMETPHUH:
aKCHOMBI CTEPEOMETPHH U CIEACTBUS U3 HUX.



B3anMmHOE pacnosioKeHue IMpsMBIX B IMPOCTPAHCTBE: IIEpECEKaroluecs,
napajulejibHble W CKpelmBaromuecss npsaMble. [Ipu3Haku CckpemmBarommxcs
npsAMbIX. [lapamnenbHOCTh NIPSAMBIX U IIOCKOCTENW B MPOCTPAHCTBE: NapalIe/IbHbIC
IPSIMBIE B IPOCTPAHCTBE, NAPAJLIEIBHOCTD TPEX NPSIMBIX, TAPAIIIENBHOCTD MIPAMON
n 1iockoctu. [lapamiensHoe W IEHTpalbHOE MPOEKTHUPOBAHUE, U300pa)xKeHUE
¢uryp. OcCHOBHBIE CBOMCTBAa NapajjIeNbHOrO MpOeKTUpoBaHUs. M300paxeHue
buryp B mapajyuiesibHONW MPOEKUUU. YTIbl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXKIy NMPSAMBIMU B IIPOCTPAHCTBE. [lapajuienbHOCTh NIIOCKOCTEN: NapajlieIbHbIC
IIOCKOCTH, CBOWCTBA IapaJUIEIbHbIX IJIOCKOCTEM. [Ipocreimue
MPOCTPAHCTBEHHbIE (QUTYphl HA IUIOCKOCTH: TETpadAp, Mapajuielenuie],
MOCTPOEHUE CCUCHUU.

[lepnieHAUKYISAPHOCTD NPSIMOM U TUIOCKOCTH: MEPIECHANKYIISPHBIE NPSIMBIC B
MIPOCTPAHCTBE, IPSAMBIE MapaUICIbHbIE W NEPIECHAUKYJISAPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISAPHOCTH IPSAMOM U IUIOCKOCTH, TEOpemMa O NPsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronanpHoOE IIPOEKTUPOBAHHUE.
[leprieHIUKYIJISIp ¥ HAKIIOHHBIE: PACCTOSTHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 1O  TUIOCKOCTH,  TPOEKIUs  (GUTrypel Ha  IUIOCKOCTb.
IlepneHAUKyISAPHOCTh  IUIOCKOCTEM: NPU3HAK  MEPIEHAUMKYJSIPHOCTA  ABYX
wIockocrer. TeopeMa 0 TpEX NMEPIEHIUKYIIAPaXx.

Yrnsl B MPOCTPAHCTBE: YroJl MEXAY IPSIMOM M IIOCKOCTBIO, JBYI'PAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYIPAHHOIO yriia. TpEXTpaHHbId U MHOTOIPaHHbBIC YTJIBIL.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBoicTBa IUIOCKMX U
JBYTPaHHBIX YTJIOB TPEXTPAaHHOTO yrija. TeopeMbl KOCHHYCOB M CHHYCOB IS
TPEXTPAHHOIO YIJIa.

MHoOrorpaHHuKH

Bunel MHOrorpaHHuMkoB, pa3BEpTka MHOrorpaHHuka. lIpusma: n-yrosbHas
npu3Ma, npsmasi 1 HakJIOHHas MPU3MbI, OOKOBas U MOJHAs TTOBEPXHOCThH MPU3MBI.
[Tapamenenunen, nOpsSMOYTOJNBHBIA — Mapajulesienune], YW €ro  CBOMCTBA.
Kparuaiimine mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Dilnepa.
[IpoctpanctBennas Teopema Iludaropa. Ilupammma: n-yronpHas mnUpaMuna,
npaBuwibHasi W ycedu€HHas nupamuabl. CBoiicTBa péOep M OOKOBBIX TI'paHei
MpaBUWIbHOW mnUpaMmuibl. [IpaBuibHBIE MHOTOTPAHHUKU: NpaBWIbHAA NpU3Ma U
MpaBWIbHAS MHPAMUJA, NPABWIbHAS TPEYrOjbHAs MNHUPAMUIA W MPABUIIbHBIN
TeTpa’ap, KyO. IlpencraBieHve O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JOACKAdIP U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOTPaHHUKOB: pPEOpa, JMaroHaid, YIJIbL.
[Tnomans OOKOBOW MOBEPXHOCTH W TIOJIHOW TIOBEPXHOCTH TPSIMONM TPHU3MBI,
IJIOMAJh OCHOBAaHMM, TeopemMa O OOKOBOW MOBEPXHOCTU NPSIMOM TPHU3MBIL.



[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TPABWIHHOW MUPAMUJIBI,
TEOpEMA O TUIOLIAAN YCEUYEHHON TUPaMU/IbI.

CummeTpus B  MPOCTPAHCTBE. OJIEMEHTbl CHUMMETPUM  MPABUIBHBIX
MHOTOrpaHHUKOB. CHMMETpUs B MpPaBWIBHOM MHOTOIPAHHHUKE: CHMMETpUS
napajuielienuneaa, CUMMETPHUS MPAaBWIbHBIX MPHU3M, CHUMMETPUS MPaBUIbHOU
MAPAMHUJIBL.

BekTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHsATUSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEApPHBbIE, COHANpPAaBJIEHHbIE W IMPOTUBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. J[€CTBUS C BEKTOPAMU: CIIOKEHUE
U BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
yuciio. CBoKCTBA ClOKEeHHsI BEKTOPOB. CBOMCTBAa YMHOKEHHSI BEKTOpA HA YHUCIIO.
[loHaTHe KOMIUTaHApHBIE BEKTOPHI. [IpU3HAK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. Teopema O pa3loKEHHMM BEKTOpa IO TPEM
HEKOMILJIaHApHBIM ~ BekTopaM. I[IpsimMoyrosibHas  cucreMa  KOOpJAMHAT B
npoctpaHcTBe. KoopauHatel BekTopa. CBsi3b MEXIYy KOOpPAMHATAMH BEKTOpA U
KOOpJIMHATaMH TOYEK. YToJd Mexay BekTopaMu. CKalasipHOE MpPOU3BEICHUE

BEKTOPOB.
11 KUIACC

Tesia Bpalenus

[ToHsITHS: IWIMHAPUYECKAs IMOBEPXHOCTh, KOHHYECKAs IMOBEPXHOCTD,
cepuueckas TMOBEPXHOCTb, OOpasyomue TMoBepXHOCTeW. Tema BpaleHus:
WIMHIP, KOHYC, yCEU€HHBIM KOHYyC, cdepa, map. B3anMHoe pacroyioKeHHe
chepbl W IUIOCKOCTH, KacaTelibHasi IUIOCKOCTh K cdepe. M3oOpaxeHuwe Tten
BpaIleHUs Ha TUIocKocTH. Pa3BépTka mumuHapa u koHyca. Cummerpus chepsl U
nrapa.

O6béM. OcHoBHBIE CcBoOiicTBAa 00BEMOB Ten. Teopema 00 o00bEMe
NPSMOYTOJILHOTO Tapajuienenunena u ciueactsuss u3 He€. OO0bEM mpsMoill u
HAKJIOHHOW TPHU3MBI, IWIMHJIpA, TUpaMuabel U KoHyca. O0OBEM mapa U 1mapoBOTro
CerMEHTA.

KomOwHammu Ten BpamieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BIMCaHHas B
IWIMHIpP, OINWCaHHAas OKojo IumHApa. llepecedenne cdepsl u mapa c
miockocThio. Kacanue mapa u cdepsl MI0CKOCThiO. [lOHSITHE MHOTOTrpaHHUKA,
OMMMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAHHWK WJIH TEJO
BpaIllCHUS.

[Tnomane MOBEPXHOCTH LWJIMHIPA, KOHYyCa, MJIOMAAb cPepbl U €€ JacTe.
[Tonobue B mpoctpanHcTBe. OTHOIIEHWE OOBEMOB, ILIONIAACH MOBEPXHOCTEH
nonoOHBIX ¢uryp. IlpeoOpaszoBanne momobmsi, TomMoTeTusi. PemieHue 3amad Ha
MJIOCKOCTH C UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.



[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJI BPALIEHUS: CEUEHUs HWIIUHAPA
(mapayéuienbHO YW TMEPHEHAMKYJSPHO OCH), CEYEHHUs KOHyca (mapasuielibHbIe
OCHOBAHHUIO U MIPOXOIAIINE YePe3 BEPIIMHY), CEYEHUS I1apa, METOIbI MOCTPOCHUS
CEUEHHI: METOJ| CJIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHMS, METOJ MEPEHOCA
CEKYIIEH MIOCKOCTH.

BekTopbl 1 KOOPANHATHI B POCTPAHCTBE

Bekrtopel B mpoctpaHctBe. Omnepauum Hajx BekTopamu. BekTopHoe
YMHOXEHHE BEKTOpOB. (CBOWCTBa BEKTOPHOrO yMHOXeHUA. lIpsMoyronpHas
cucTtemMa KoopauHar B npoctpancTse. KoopanHatel BekTopa. Pa3noxkeHnne BekTopa
no Oasucy. KoopauHAaTHO-BEKTOPHBIM METOJl TpPH PEHICHUH TeOMETPUUYECKHUX
3a/1a4.

/IBUKeHUsI B IPOCTPAHCTBE

JBwxenus mpoctpancTBa. OTtoOpakenus. [[BmkeHUs U paBeHCTBO (uUryp.
OO6mme cBoiicTBa JBW)KEHUH. Buabl JIBWXKEHUN: TMapaulebHBIM IEPEeHOC,
LHEHTpaJIbHAsT CUMMETpPUS, 3€pKAIbHAA CHUMMETPHS, MOBOPOT BOKPYT MPAMOIA.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.

COAEPXKXAHHUE OBYYEHMU KYPCA «CTATUCTHUKA n
BEPOATHOCTDb»

10 KUIACC

['pad, cs3ublii rpad, nytu B rpade: nukibl U nenu. CteneHpb (BaJICHTHOCTH)
BepiuHbL. ['padsl Ha miockoctu. [lepeBbs.

Crny4aliHble SKCIIEPUMEHTHI (OMBITHI) U Cy4YalHble COOBITUS. DIIEMEHTAPHBIE
coObITHS (MCX0/bl). BeposSTHOCTH cilydaitHOTO COOBITHSA. BIHM30CTh YacTOTHI U
BeposiTHOCTH  coObiTuil.  Cily4aiiHble ~ ONBITBI € PaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITHSIMU.

Onepanuu HajJ COOBITUSIMU: TIEpeceYeHUE, 00bEAMHEHNE, MPOTUBOIOI0KHBIC
coObITus. J{uarpammer Ditnepa. @opmyiia CJI0KEHUS BEPOSTHOCTEH.

VYciioBHasg BEPOSITHOCTb. YMHOXEHHUE BEpPOATHOCTEH. JlepeBO ciy4arlHOro
akcriepuMenTa. @opmyiia noinHou BeposTHocTH. Dopmyna bakieca. HezaBucumeble
COOBITHS.

bunaphblil ciiydaiiHblil onbIT (MCIIBITAHUE), yCIeX U Heynauya. HesaBucumbie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBoro ycnexa. [lepectanoBku
u dakropuan. Yucmo coueranuit. TpeyronpHuk Ilackams. ®opmyna OuHOMA
HeroTona.

Cepusi He3aBHUCHMBIX wHcHbITaHUNA bepuymnu. CrydaiiHeli  BbIOOp U3
KOHEYHOW COBOKYITHOCTH.



Cnyuaitnas  BenuuuHa. Pacnpenenenue  BeposdTtHoctel.  [Iuarpamma
pactpenenenus. Onepanuu HaJ Cly4YalHbIMU BEeIWYMHAMH. buHapHas ciyuyaliHas
BesmunHa. lIpumepsl pacnpeneneHuil, B TOM 4YUCIE TE€OMETPUYECKOE U
OMHOMHAJIBHOE.

CoBMecTHOE paclpeelieHHe JBYyX CIIy4allHbIX BelIMYMH. HeszaBucumeie
ClIy4yaiiHble BeJIMYMHbL.MareMaTU4ecKoe OXUAAaHUE CIyYalHOW BEJIMYHMHBI
(pactipepenenus). Ilpumepbl  NpUMEHEHHS  MaTEeMaTHYECKOrO  OXUIAHUS
(cTpaxoBaHue, JoTepes). MaTemaTHUecKOoe OXUAaHUE OWHApHOW CclydalHON
BEJIMYMHBI. MaremMaTndyeckoe OXHUJAHUE CYMMBbl  CIyYaulHbIX  BEJIMYMH.
MaremaTtuueckoe OKHJIAHUE r€OMETPUYECKOTO U OMHOMHAIILHOTO
pacnpeneseHUN.

Jucnepcus W CTaHAAPTHOE  OTKJIOHEHHWE  CIIyYallHOM  BEJIMYHUHBI
(pactipenenenus). Jucnepcusi OMHapHOU ciaydallHON BelMWYUHBI. MaTeMaTH4ecKoe
OKMJIAHUE TMPOU3BEACHUS M JUCHEPCUS CYMMbl HE3aBUCHUMBIX CIy4YalHBIX
BenuuuH.  Jlucmepcuss M CTaHAAapTHOE  OTKJIOHEHHWE  OMHOMHAIBLHOTO
pactipenenenus. /Jlucnepcuss M CTaHAZAPTHOE OTKJIOHEHHE T'€OMETPUYECKOTO
pacrpeneneHusl.

11 KJIACC

HepasenctBo YeOwiméBa. Teopema UeOniméBa. Teopema beprymmm. 3akon
OonplX  4yucesl.  BpIOOpouHBIE  MeTOoa — ucchenoBaHuii.  Bwribopounbie
xapakTepucTuku. OIeHUBaHUE BEPOSITHOCTH COOBITHS 1O BBHIOOPOYHBIM JAHHBIM.
IIpoBepka npoCTENIINX TUITOTE3 C MTIOMOIIBIO U3YYEHHBIX PACIIPEICIICHUN.

HenpepsiBHble ciydalinble BenuyuHbl. [lpumeppl. DyHKIMSA IUIOTHOCTH
BEPOSITHOCTU pacnpenenieHus. PaBHOMEpHOE paclpelereHue M €ro CBOMCTBA.
3ajauu, NPUBOAIINE K TOKA3aTEIIbHOMY paclpeAesieHUI0. 3a1auu, NPUBOIAIINE K
HOPMAJIbHOMY pacnpeesieHUIO. OyHKIUA IJIOTHOCTH BEPOATHOCTHU
MOKA3aTeIbHOTO pacipeaesieHns, PYHKIUS MITOTHOCTA BEPOSATHOCTH HOPMAILHOTO
pactipenenenus. QyHKIUS MJIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACIPEIEIICHHUS.

ITocaenoBaTeIbHOCTE  OAWHOYHBIX  HE3aBUCHMMBIX  COOBITHH.  3ajauu,
MpUBOAsIIME K pactpenenenuto [lyaccona.

KoBapuanus nByx ciuywaitHeix BenuuuH. Koaddunment nuHenHHON
koppensiiui.  CoBMECTHbIE  HAONIOACHHWS  JBYX BEIWYMH. BbIOOpOUYHBIN
Kod(pbunreHT Koppensiuu. Paznuune Mexay JTUHEHMHOW CBS3bI0 M MPUYHMHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs1 perpeccus, METOI HAMMEHBIINX KBAJAPATOB.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMS YYEBHOI'O KYPCA
«MATEMATHUKA» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW MO3UIIMHU 00YUAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOIO  WI€Ha  POCCHUWCKOro  oOIlIecTBa,  MPEACTaBIECHUE O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpakKIaHCKOro oOmecTBa (BBIOOPHI, OMNPOCHI W JPYroe), yMEHUe
B3aMMOJICHCTBOBAaTh C COIMAJIBHBIMH HWHCTUTYTaMHM B COOTBETCTBUHM C HUX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMHPOBAHHOCTh POCCUUCKON TPAXKTAHCKON HUJIEHTUYHOCTH, YBOKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUHCKOM MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUAM POCCHICKUX MAaTEMATUKOB U POCCUMCKONM MAaT€MaTUYE€CKOW IIKOJIbI,
WCIIOJIb30BAHUE OTUX JOCTIDKCHHM B APYIMX HayKax, TEXHOJOTHSAX, cdepax
SKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX LIEHHOCTEH pOCCUICKOro Hapoaa, CpOPMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEJICHUS, CBSI3aHHOIO C MPaKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUN HAyKH M JIEATEIIbHOCTbIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIaJia B TIOCTPOCHHUE YCTOMUHUBOTO OYIYIIIETO;

4) 3¢cTEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAas 3CTETHUKY MaTEeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEUICHHUH, pacCyKICHUM, BOCIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA,

5) pu3uYecKOro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MaTeMaTUYeCKWe 3HAHUSA B
MHTEpecax 3JI0pOBOro v 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JI0POBbIO (3I0pPOBOE THUTAHHE, COATAHCUPOBAHHBIA PEXKUM 3aHIATHH U
OTJIbIXa, peryisipHas (u3nvecKass aKTUBHOCTh), (PU3NUECKOE COBEPIIEHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) Tpyn10BOrO BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAaHHME IIEHHOCTH TPYAOJIIOOUS, HHTEpEC K
pa3nuuHbiM  cepam  NPOoPECCUOHABHOW  JIESITEIIbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW U €€ NPWIOKEHHSIMHU, YMEHHUE COBEpIaTh OCO3HAHHBIA BHIOOP



Oymymieli npodeccud W peaau30BBIBaTh COOCTBEHHBIE JKU3HCHHBIC TUIAHBI,
TOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTHUYeCKoMy  OOpa3oBaHHI0O U
caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYacTHUIO B PEIICHUHU MPAKTUUECKUX 3a/l1ady MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIMTAHMUSA

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKONW  KYJIbTYphbl, ITOHUMAHHE BIIMSHUS
COIMAIbHO-?)KOHOMHUYECKUX TPOIIECCOB Ha COCTOSHUE MPUPOIHON M COIMATIBLHOU
Cpeibl, OCO3HaHUE II00AIBHOTO XapaKTepa IKOJIOTUUECKUX MPoOieM, OpUeHTAIUs
Ha IIPUMCHCHHE MaTEMAaTHYECCKUX 3HAHUK IS pemieHus 3amad B 00JacTu
OKpYJKaroliel cpenpl, IJIAHUPOBAHUE IIOCTYIIKOB W OIIEHKH HX BO3MOXKHBIX
MOCJIEACTBUM JIJISI OKPYKAIOIIEH CPeJIbl;

8) HeHHOCTH HAYYHOI'0 NTO3HAHMS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHsI HAyKU U OOIIECTBEHHOM  MPAKTUKH, ITOHUMAaHHE
MaTeMaTU4YECKOW HayKh Kak c]epbl 4UeloBEUeCKOW JesATebHOCTU, JTaroB €€
pPa3BUTUS M 3HAYUMOCTH JUIsI DPa3BUTHUSL LUBUJIU3AIMU, OBJIAJEHUE SI3BIKOM
MaTeMaTUKH W MAaTeMaTHYeCKOM KyJIbTypOM KaK CpEJICTBOM IIO3HAHHMS MHpA,
TOTOBHOCTh OCYIIECTBIISATh IPOCKTHYIO M HCCIEI0BATEIbCKYIO ACATEIbHOCTD
WHIUBUyaJIbHO U B TPYIITIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTebHBbIC YHUBEPCAJbHbIC Y4eOHbIE 1eiICTBUS

Ba3oBble JJoruuyeckue JeiicTBUA:

BBIABIIATh U XapaKTEPU30BaTh CYLIECTBEHHBIE IPU3HAKA MATEMaTUYECKUX
OOBEKTOB, TOHATUH, OTHOIICHMH MEXIy TMOHATUAMHU, (HOPMYIHpPOBATH
OTIpe/IeTICHUs TOHATHUH, yCTaHABIMBATh CYILIECTBEHHbIN NMPU3HAK KilacCU(pUKaALUY,
OCHOBaHUS J1s1 0000LIECHUS U CPaBHEHUSI, KPUTEPUH TPOBOJUMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMyIupoBaTb U  NIPeoOpa3OBBIBATh  CYXKIACHHUS:
yYTBEpAUTENbHbIE U OTPUIIATENIbHbIC, €UHIUYHbIC, YACTHBIE U 00I1E, YCIOBHEIE,

BBIABJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBA3U U IIPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOJIONECHUSAX U YTBEPXKACHUAX, MpeularaTb KPUTEPUU AJIs
BBISIBJICHHS 3aKOHOMEPHOCTEH U IIPOTUBOPEYN;

JleJ1aTh BBIBOABLI C HCIIOJB30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUHN, YMO3AKIIIOUEHUH 110 aHAJIOTHH;

IIPOBOJAUTH CAMOCTOATENIBHO JOKA3aTeIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(npsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh aPTyYMEHTALMIO, IPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBODI;



BBIOWpATh CMOCO0 pelieHus y4eOHOW 3adaud  (CpaBHUBATh HECKOJIBKO
BApUMAHTOB  pEIIEHHUsA, BbIOMpaTh HauOoyiee MOAXOASAIMK ¢ y4€ToM
CaMOCTOATENLHO BBIJIEJIEHHBIX KPUTEPUEB).

Bba3oBble uccienoBareabcKme 1eiicTBUA:

MCIIOJIb30BaTh BOMPOCHl KaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh  BOMPOCH,,  (PUKCUPYIOUIME  MPOTHUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MTO3ULIUI0, MHEHHE;

MPOBOJAUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIECIOBAHHE
M0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00beKTa, SBJICHUS, TIpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAY 00bEKTaMU, SIBJICHUSIMU, TPOLIECCAMU;

CaMOCTOSITENILHO (HOPMYIHPOBaTh O00OOIIEHUS W BBIBOJABI MO PE3yjbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, MCCIENOBaHUS, OIEHMBAThb JIOCTOBEPHOCTH
MOJIYYeHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUI;

MPOTHO3UPOBAaTh BO3MOKHOE pa3BUTHE TMpOIECCa, a TaKXKe BbIIBUTaTh
MPEANOI0KEHNS O €r0 PA3BUTUH B HOBBIX YCIOBHSX.

Pabora c nundopmanueii:

BBISIBIISITH JeUIIUTHI MH(POpPMALIUU, JAaHHBIX, HEOOXOJUMBIX JUIsl OTBETa Ha
BOIPOC U IS pEUICHUS 3a]1a4u;

BBIOMpaTh MHPOPMAIINIO U3 UCTOYHUKOB PA3JIMUHBIX TUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBATh W HWHTEPIPETUPOBATh WH(OPMAIMIO PA3NHYHBIX BUIOB U
dbopM npeacTaBICHUS;

CTPYKTYpHUpPOBaTh WH(OpMAINIO, MPEJICTABISAThL €€ B pa3luyHbIX ¢dopmax,
WLTIOCTPUPOBATh TpaUUECcKH;

OLICHUBATH HaJIEKHOCTh uHbOopMaIuu 1o CaMOCTOSITETILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBepPcaJbHbIE Y4eOHbIe 1eiCTBUSA

OOmmenmne:

BOCIIPUHUMAThL U (hOPMYJIMPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeIIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXAaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M THCHbMEHHBIX TEKCTax, JlaBaTh MOSICHEHUS IO XOJAYy PEIICHUS 3aJa4uH,
KOMMEHTUPOBATH MOJTYUYCHHBIA pe3yJIbTarT;

B X0Jie OOCYXXJIEHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXJIaeMOMl TEMBI,
npoOJieMbl, pelIaeMoil 3ajayd, BBICKA3bIBATh HJEH, HAIEJICHHbIE Ha TOUCK
pELICHUS, COIOCTABJIATh CBOM CYXJACHUS C CYXICHUSIMU JAPYTUX YYaCTHHKOB
Jiajgora, oOHapyXUBaTh pa3linuMe M CXOJICTBO MO3UIIMH, B KOPPEKTHOH (opme
bopMyJIMpPOBATH Pa3HOTIIACHS, CBOU BO3PAKCHUS;



MPEACTABIATh PE3YJIbTATHl PEUICHUS 3a/1aud, SKCIEPUMEHTa, UCCIIEOBaHMUS,
MIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS € Y4€TOM 3ajaad
MPEe3EHTAlMU U OCOOEHHOCTEN ay IUTOPHUH.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIE NelCTBUA

Camoopranusanus:

COCTaBJIATH IUJIAH, aJTOPUTM PELICHUS 3a/1a4H, BHIOMPATh CIIOCO0 PELICHUS ¢
y4€TOM HMEIOLUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
1 KOPPEKTUPOBATh BAPUAHTHI PEIICHNUN ¢ YYETOM HOBOW MH(pOpMaLUu.

CaMOKOHTPOJIb, YMOIMOHAJIBHBIN HHTEJJIeKT:

BJIQ/JIeTh  HABBIKAMU  [O3HABATENIBHOM  pedrekcud Kak  OCO3HaHUsA
COBEPIIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJbTAaTOB, BIAACTh
criocob0aMy CaMOIIPOBEPKH, CAMOKOHTPOJIS Ipolecca U pe3yibTara pPeLICHUs
MaTE€MaTHYE€CKOM 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPH PELIEHUU 3a/1ayH,
BHOCHUTb KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JaHHBIX,
HallICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUSAM, OOBACHITh IPUUUHBI
JOCTHKCHUSI WIIM HEJOCTHKEHHS Pe3yJIbTaTOB JEATEIbHOCTH, HAXOIUThH OINOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBmecTHAs 1eATEIBHOCTD:

MOHUMAaTh M MCMOJIb30BATh MPEUMYIIECTBA KOMaHAHOW W MHAUBUIAYAIbHON
paboThl TpU pelmIeHWH Y4YeOHBIX 3a7ad, NPUHUMATh LEIb COBMECTHOM
JeSTeNIbHOCTH, TUIAHUPOBATh OPraHU3allMI0 COBMECTHOM pPabOThI, pacHpenessTh
BUABl paboOT, JOroBapuBaThCs, OOCYXkJaTh Mpolecc M pe3yiapTaT paldoTshl,
000011aTh MHEHMS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B I'PYNNOBBIX (opMax paboThl (0OCykAeHUS, OOMEH MHEHUH,
«MO3rOBbIE INTYPMBI» M HMHBIE), BBINOJIHATH CBOI YacTh pabOThl |
KOOpJAMHUPOBATh CBOU JACUCTBUS C JPYIMMHU YJI€HAMU KOMaH/bI, OLIEHUBATH
KaueCTBO CBOETro BKJaJa B OOIIMNA MPOAYKT MO KPUTEPUAM, CPOPMYIHPOBAHHBIM
YYaCTHHKAaMU B3aUMOJIEUCTBHUS.

NPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenuss B 10 kJjacce oOydaroIIMiCsS TMOJYYUT CIIEIYIOIINE
MpeAMETHbIE PEe3yJbTaThl MO OTMEIbHBIM TeMaM paboueil mporpamMmbl yueOHOIO
Kypca «AJiredpa 1 Ha4aJIa MaTeMaTHYEeCKOI0 AHAJIN32):

Yucia 1 BbIYMCJIEHUSA:



CcBOOOIHO OINEPUPOBATh MOHATHUAMHU: PAIMOHAIBHOE YHCIIO, OECKOHEYHas
nepuoguyeckas JIpoOb, TPOLEHTHI, HPPAIUOHATBLHOE YUCIO0, MHOXKECTBA
pPalMOHAJIBHBIX U JICUCTBUTENIBHBIX YUCET, MOAYJIb JEHCTBUTEIBHOTO YUCA;

OPUMEHATh JpOoOM M MPOLEHTHl JUIsl PEIICHHs NPUKIAAHBIX 3a4ad W3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEATIbHOU KU3HU;

MPUMEHSTH MPUOTMKEHHBIE BBIUYMCIICHUS, IPABUJIA OKPYTIICHUS, PUKUIKY U
OLICHKY pe3yJbTaTa BHIYMCICHUN;

CBOOOJHO ONEpHUpPOBATh TMOHATHEM: CTENEHb C LEJIbIM I10Ka3aTeleM,
UCIOJIB30BaTh MOAXOIALIYI0 (POPMY 3alUCU JEHCTBUTENBHBIX YUCEI ISl PEIICHUs
MIPAKTUYECKUX 3a7a4 U IIPEICTABICHUS JAHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOpPEHb HaTypalbHOU
CTEIICHH;

cBOOOJ/IHO OIEPUPOBATH MOHATUEM: CTEIIEHD C PALIMOHAIBHBIM IOKa3aTeleM;

CBOOOJTHO OIEPUPOBATH MMOHATUAMH: JIOTapu(dM UwKcHa, AECATUYHBIE WU
HaTypaJbHbIE JIOTapu(PMBbI;

CBOOOJHO ONEPHUPOBATH MOHATHSIMHU: CHUHYC, KOCMHYC, TAHI'€HC, KOTaHI'€HC
YUCJIOBOT'0 apryMEHTAa;

ONEPUPOBATH MOHATUSAMH: aPKCUHYC, aPKKOCUHYC U apKTAaHI€HC YHMCIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

cBOOO/IHO OTEPUPOBATH MOHSTUSAMH: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPABHEHUS U YPABHEHUSI-CIIEACTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

NPUMEHATh pPa3jJU4HbIE METOJAbl PEIICHHUsS] palUOHAIbHBIX U JAPOOHO-
pallOHAJBHBIX YPaBHEHUM, IPUMEHATbH METOJ HWHTEPBAIOB JUISl PELICHUS
HEPABEHCTB;

CBOOOJTHO OMNEPUPOBATH MMOHATUSAMH: MHOTOYJIEH OT OJHOW MEpPEMEHHOM,
MHOTOWIEH ¢ UeNbIMU Kod(d(uIreHTaMi, KOPHH MHOTOWIEHa, MPUMEHSTh
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTATKOM, TeopeMy be3y u teopemy Buera
JUIS peleHus 3a4ad4;

CBOOOJTHO ONEPUPOBATH TOHATHSAMHU: CHUCTEMa JIMHEWHBIX ypaBHEHUH,
MaTpula, ONPEACINUTENb MATPULBI 2 X 2 W €ro TIEeOMETPUYECKHN CMBICI,
WCIIOJIB30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUIsl BBIYMCICHUS €ro 3HA4YEHUs,
IIPUMEHATh ONPEACIIMTENIM JUIl PEIICHHUs CUCTEMbl JIMHEWHBIX YPAaBHEHW,
MOJIEJIMPOBATh PeajibHbIE CUTYyallUU C IIOMOLIBIO CUCTEMBI JIMHEUHBIX YPaBHEHU,
HCCIIEIOBATh IIOCTPOEHHBIE MOJEIHM C IOMOLIBIO MaTpPULl W ONPENEIIUTEICH,
WHTEPIIPETUPOBATH IOJTyYEHHBIN PE3yNIbTaT;

WCIIOJIb30BaTh CBOWMCTBA JIEUCTBMM C KOPHSIMH [UIsi TMPeoOpa3oBaHUs
BBIPAKCHUU;



BBIMOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJIEPKAIINX CTEIICHH C
paIMOHAILHBIM MTOKa3aTeNeM;

UCII0JIb30BaTh CBOMCTBa norapu(pMoB TUISt npeoOpa3zoBaHus
Jorapu(p)MUUECKUX BBIPAKEHUH;

cBOOOIHO ONEpUPOBATh MOHATUSMU: HppalOHAIbHbIE, MOKa3aTelbHbIE U
JorapuMUYECKUE YpaBHEHHUS, HAXOAUTh UX PEIICHHS C TTIOMOIILI0 PABHOCUIIBHBIX
MIEPEXO/IOB HJIM OCYIIECTBIISISI IPOBEPKY KOPHEH;

IPUMEHATH OCHOBHBIE TPUTOHOMETpUUYECKHE (POPMYIIBI I TPeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKECHUIA;

CBOOOJTHO OMEPUPOBATH TMOHSATUEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
OPUMEHATH HeoOXoaumble  (GOpPMYNBI ISl  PEIICHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUI;

MOJICJIMPOBaTh pealibHble CHUTyalldd Ha S3bIKe ainreOpbl, COCTABIATH
BBIDAKEHUSI, YpaBHEHMS, HEPaBEHCTBA IO YCIOBHUIO 3a/1aud, MCCIEI0BaTh
MOCTPOCHHBIE MOJIEIN C MCTIOJIH30BAHUEM arllapara aiareophl.

DOyHkuMu ¥ rpagukm:

CBOOOJTHO ONEpPUPOBATH MOHATHUAMU: (PYHKITHS, CIOCOOBI 3aaHusl (PYHKITUH,
B3aMMHO OOpaTtHble (yHKIMM, Kommo3unms ¢yHKOUN, rpaduk QyHKIUH,
BBITIOJIHATD JIEMEHTapHbIE MTpeoOpa3oBaHus rpaduKkoB PyHKIUH;

CBOOOJHO OIEPUPOBATh MOHATUSAMU: OOJACTH OMpPENEICHHS U MHOXXECTBO
3HaYeHUHN QPyHKUINU, HYJTU QYHKIUH, IPOMEXYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJTHO OMEpUpPOBaTh TMOHATUAMM: YETHBIE M HEYETHBIE (PYHKIUH,
nepuoandeckre QyHKINH, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMBI (DyHKIMK, HauOoJblllee M HAaWMEHbIee 3HauyeHHe (YHKIUU Ha
IPOMEXKYTKE;

CBOOOJTHO OINEPUPOBATH MOHATUSIMH: CTENEHHAsT (DYHKIHMS C HATYpalbHBIM U
[ENBIM TOKa3zareneM, rpaduK CTENeHHOW (YHKIMH C HATYpPaJIbHBIM U IEJIBIM
nokasaresieM, rpauk KOpHsS N-Od CTENeHH KakK (PyHKIHH OOpaTHOW CTENEeHH C
HaTYpaJIbHBIM IOKa3aTeleM;

ONEepUpOBaTh TMOHATUSMU: JMHEWHAs, KBaJpaTUyHas WU JPOOHO-JIMHEHHAs
(GYHKIIUH, BBITIONHATH dJIEMEHTAPHOE HCCIIEIOBAHUE U IOCTPOCHHE UX TPAPUKOB;

cBOOOJIHO OMEpPHUPOBATh MOHATHAMH: TOKa3aTeabHas W Jorapudmuueckas
GbyHKIUHA, UX CBOMCTBA U TpaduKH, HMCIOIH30BaThb MX TPaQUKU IJIS PEIICHHUS
YPaBHECHUI;

CBOOOJIHO OMEpUPOBaTh TIOHATHUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTH,
oTpe/ieNIeHNe TPUTOHOMETPHUUECKUX (YHKIHI YUCIOBOTO apTryMEHTa;

UCIONB30BaTh rpaduku (yHKUIUH JUIs  HCCIEAOBAaHUSA IPOIECCOB U
3aBUCUMOCTEN NP PEIICHUH 3aJlad U3 JPYrUX Y4eOHBIX MPEIMETOB U peabHOMN
’KU3HU, BBIpAXKaTh (HOPMYyJIaMU 3aBUCHMOCTH MEXK/y BETUUMHAMU;



Hauana MaTeMaTH4ecKoOro anajamusa:

CBOOOJTHO OMNEPUPOBATH MOHATHAMU: apumeTHdeckass U reoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yOBIBaIOIIasi reoMeTpruyecKasi porpeccus, JUHEUHbIA 1
AKCHOHEHIMATIBHBIN POCT, (hOpMYyJia CIOXKHBIX MPOILIEHTOB, UMETh NPEACTaBICHUE
O KOHCTAHTE;

UCIIOJIb30BaTh IMPOTPECCUU ISl PEUICHUsS pPEaJbHBIX 3a4a4 IMPHUKIAJTHOTO
XapakTepa;

CBOOOJ/IHO OINEPUPOBATH MOHATUSMHU: MOCIEA0BATEIBLHOCTD, CIIOCOOBI 3aJaHUS
MIOCJIEIOBATEIBHOCTEM, MOHOTOHHBIE W OTPAaHUYEHHBIC I[OCIEIOBATEIBHOCTH,
MIOHMMATh OCHOBBI 3apOXKJICHHUS MaTeMaTHYeCKOrO0 aHajiu3a KaK aHalu3a
OCCKOHEYHO MaJIbIX;

CBOOOJIHO OMNEpUPOBATH TMOHSATUSMH: HENPEpPhIBHbIE (YHKIUU, TOYKH
paspsiBa rpaduka GyHKIIMN, aCUMIITOTHI Tpaduka QyHKIINH,

CBOOOJTHO OIEPUPOBATH MOHATHEM: (YHKIIMSA, HENpEpbIBHAs Ha OTPE3KE,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PYHKIIUM 711 pelIeHUs 3a/1a4;

CBOOOJIHO OIEpUPOBATH TMOHSATUSMH: TI€pBasi W BTOpas MPOU3BOIHBIC
byHKIMH, KacaTenbHas K Tpaduky QyHKIUY;

BBIYUCIIATH MPOU3BOJIHBIE CYMMBI, MPOU3BEICHUS, YACTHOIO U KOMIO3ULIUH
NBYX (DYHKITUH, 3HATH TPOU3BOIHBIE AIIEMEHTAPHBIX (PYHKIIHI;

UCIIOJIb30BaTh TEOMETPUUECKUNA U (UBUYECKUM CMBICT TPOU3BOJHON MJIs
pelIeHus 3a1a4.

MHo:xecTBa U JIOTHKA:

CBOOOJIHO  ONEpPUPOBATH  MOHATUSIMU:  MHOXXECTBO, OIEpalud  Haj
MHOKECTBAMU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapaT AJisl ONUCAHUsI PEaTbHbIX
MIPOLIECCOB U SIBJICHUM, TIPU PEUICHUU 3a]1a4 U3 APYTUX y4eOHBIX MPEIMETOB;

CBOOOJIHO OIEPUPOBATh IMOHATUSMU: OIpEJeTeHue, TeopeMa, ypaBHEHHE-
CJIE/ICTBHE, CBOMCTBO MAaTEMAaTHYECKOI0 00BEKTA, 10KA3aTeIbCTBO, PABHOCUIIbHbBIC
YpaBHEHUS U HEPABEHCTBA.

K konmy oOyuenus B11 kjacce oOydYarouuiicss TMOJYYHUT CIEIYIOLIUE
MpeAMETHbIE PEe3yJbTaThl MO OTJEIbHBIM TeMaM paboueil MmporpamMmbl yueOHOTO
Kypca «AJiredpa 1 Ha4ajIa MaTeMaTHYEeCKOI0 AHAJIU32):

Yucaa v BBIYUCICHUSA:

CBOOOJTHO OMEpUPOBATh TMOHATHSIMHU: HATypaJbHOE M LIE€J0€ YHCIIO,
MHOJKECTBA HATYPAJIbHBIX U ILEIbIX YUCEI, UCIOIb30BATh MPU3HAKU JACITUMOCTH
nensix yucen, HOJl n HOK nHaTypasbHBIX 4mcen Juis peleHus 3a1ad, NpUMEHSITh
anroput™m EBkina;

CBOOOJTHO OMEpPUPOBATH TMOHSATUEM OCTaTKa MO0 MOJIYJII0, 3alKiChIBaTh
HaTypaJIbHbIC YKUCJIA B PA3JIMYHBIX MO3UI[MOHHBIX CUCTEMAX CUHUCIICHUS,



CcBOOO/IHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCIO U MHOXXECTBO
KOMILJIEKCHBIX YHWCEJ, MPEJCTaBIATh KOMIUIEKCHBIE 4YMClia B airedpanyeckol u
TPUTOHOMETPHUUYECKOU (hOpMe, BBIMOIHATh apUPMETHUECKUE OlNEpaluyd ¢ HUIMU U
M300pakaTh Ha KOOPJUHATHOM MJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO OMEPUPOBATh MOHATUSIMHU: HUPPAIIMOHAJIbHBIE, IMOKa3aTelIbHbIE U
jJorapuMUYECKHE€ HEPaBEHCTBA, HAXOJUTh MX PEIICHHS C TOMOUIBIO
PAaBHOCHWJIBHBIX IIEPEXOJIOB;

OCYIIECTBISATH OTOOp KOpPHEW TMpH pPEUIeHUH TPUTOHOMETPUUECKOIO
YpPaBHEHUS;

CBOOOJHO OINEpUpOBaTh IMOHSATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HEoOXoauMmble  (OpMyJIBI I PEIICHHs OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPHUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEW PALMOHAIBHBIX, UPPALHOHAIBHBIX, [TOKA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHHUIM U HEPABEHCTB;

perarb paloOHaIbHbIE, MppaluOHANIbHBIE, [I0Ka3aTeNbHbIE,
gorapupMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
CoJIeprKaIle MOYJIM U ITapaMeTPhl;

IPUMEHATH TpaduyecKue METO/IbI JUIsl PELICHUs] YpaBHEHUM U HEPaBEHCTB, a
TaKXXe 3a71a4 C [MapameTpaMu;

MOJICJIMPOBAaTh peajbHbIE CUTyallMd Ha $3bIKe anreOpbl, COCTABISTH
BBIPAXXECHUS, YPAaBHEHHUS, HEPABEHCTBA M MX CHUCTEMBI IO YCIIOBHIO 3aJayH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJEIN C HCIIOJIb30BAHMEM ammapara anreOpsl,
VHTEPIPETUPOBATH ITOJIYUYEHHBIN PE3yJIbTAT.

DyHKIUHN U TPaPUKHU:

CTpOUTh TpaUKU KOMMO3UMIMU (PYHKUUH C MOMOILBIO 3JIEMEHTapHOTrO
WCCJICIOBAHUS M CBOMCTB KOMIO3UIIUU ABYX (DYHKIIHIA;

CTPOUTh T'€OMETpUYECKHEe O00pa3bl ypaBHEHHA U  HEPABEHCTB Ha
KOOPJAWHATHOU IJIOCKOCTH;

CBOOOJHO ONEpUPOBATh MOHATHUSAMHU: TpaPUKA TPUTOHOMETPUUECKUX
bynxmii;

OpUMEHATh (GYHKUUU JJIS MOJEIMPOBAHUS M HCCIEAOBAHUS peajbHBIX
ITPOIIECCOB.

Hayana MaTeMaTH4eCKOro aHajamsa:

UCIOJIb30BaTh MPOU3BOIHYIO JUIsl MCCIIEe0BaHMs (PYHKIIMM Ha MOHOTOHHOCTb
Y OKCTPEMYMBI;



HaXOJWTh HauOoJbIlIee U HAaUMEHbIIee 3HAUeHUsI (PYHKIIMM HENPEPHIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh MPOU3BOJHYIO [JIsi HAXOXKACHHUS HAWJIy4dlIero peleHus B
NPUKIAJAHBIX, B TOM YHCJIE€ COLMAJIbHO-3KOHOMHUYECKHX, 3aJadax, s
OIpE/ENICHUs] CKOPOCTH W YCKOpPEHHUsS Tpolecca, 3aJaHHOro (QOopMyJol WM
rpaduKoMm;

CBOOOJHO OMNEpUpPOBaTh MOHATHSMHU: IEPBOOOpa3Has, ONpeneIEHHBIH
MHTErpaj, HaXOAUTh MEPBOOOpPA3HbIC 3JIEMEHTAPHbIX (QPYHKUMHA W BBIYHUCIATH
uHTerpain no gpopmyne Herotona-Jleitonuna;

HaXOAMTH IJIOLIAAN IIIOCKUX GUTYp U 0OBEMBI TE C TOMOLIbIO UHTETpaa;

UMETh TPEJCTaBICHUE O MATEMaTHYECKOM MOJEIUPOBAHUU Ha IpUMEpe
COCTaBJICHUS TU(PPepeHIINATbHBIX YPAaBHEHU;

pemarb NpUKIaJHbIe 3a7a4yd, B TOM YHUCIE COLMAIBHO-3KOHOMHYECKOIO WU
($u3NYECKOro XapakTepa, CpeICTBAMU MaTEMaTHYECKOTO aHaIN3a.

K xoniy oOyudenus 810 kjiacce o0yyaromuiicst HOJYUYHUT CIECTYIOUIUE TPEAMETHbBIE
pe3ynbTaThl MO OTAENbHBIM TeMaM padoyedl mnporpaMMbel y4eOHOro Kypca
«I'eomeTpus»:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMM MOHSATHSIMH CTEPEOMETPUM IPU
peIIeHnH 337249 ¥ TIPOBEJACHIH MaTeMaTHIYECKUX PAacCyKICHUH;

e TPHUMEHATH AKCHOMBI CTEPEOMETPUU M CIEACTBHUS W3 HUX MPHU PEHICHUU
reOMEeTPUYECKUX 33/1a4;

e KJIACCU(pUIMPOBATh B3aUMHOE PACIIOJIOKEHHUE NPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOAHO OMEPUPOBATH TOHATUSAMHU, CBSI3AHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MNPSAMBIMH B IPOCTPAHCTBE, MEXAY MPSIMOH H
IUIOCKOCTbIO;

e CBOOOIHO OTIEPUPOBATH OHATUSMU, CBI3aHHBIMU C MHOTOTPaHHUKAMU;

e CBOOOAHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAaHHUKOB (TpU3Ma,
NUpaMu/a, MPSIMOYTOJBHBIN Mapaienenunea, Kyo);

e KJacCMPUIMPOBATh  MHOTOIPAaHHUKH,  BBIOMpas  OCHOBaHUS IS
KJ1accu(uKanuu;

e CBOOOAHO OMEpUPOBATH TIOHATUSAMH, CBA3AaHHBIMH C  CEUCHHEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;

e BBINOJHATH napasuieiIbHOE, LEHTPaJIbHOE U OpPTOTOHAJILHOE
MPOEKTUPOBaHKUE (DUTYp HA IUIOCKOCTH, BBIMOIHATH MU300paxeHus: Guryp
Ha IJIOCKOCTH;



CTPOUTH CEYEHUS MHOTOTPAHHUKOB Pa3IWYHbIMM METOJAMH, BBIITOJIHATH
(BBIHOCHBIE) TIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

BBIYMCIIATh  IUIOHIAJAM  TOBEPXHOCTEM  MHOIOTPAaHHUKOB  (Mpu3Ma,
NUPaMUJIa), FEOMETPUUECKUX TEJl C IPUMEHEHHEM (POpMYyT;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTD,
OCb U IIOCKOCTh CHUMMETPHM, LEHTP, OCb W IUIOCKOCTh CUMMETPHUH
burypsr;

CBOOOJIHO OINEpPUPOBATH MOHITHSIMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

BBITNIOJIHATD JIEUCTBUS HaJl BEKTOPAMH;

pemaTe 3aJadd Ha JOKAa3aTeNbCTBO MATEMATHYECKUX OTHOLICHWM W
HaXOXKJEHUE TE€OMETPUYECKUX BEJIMYUH, NPUMEHSS HM3BECTHBIE METOJbI
[IPU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJI0)KHOCTH;

NPUMEHATh NPOCTEHIIME NPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUH CTEPEOMETPUUYECKHX 3a/1a4;
U3BJIEKaTh, MpPeoOpa3oBbIBATh U MHTEPIPETUPOBATH HHGPOPMAIHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (uUrypax, MpeACTaBICHHYI0 Ha
yepTexkax U pucyHKax;

NPUMEHITh TOJIyYEHHbIE 3HAHHUS HAa TMPAKTUKE: CpPaBHUBAThb U
aHAJM3UPOBATh PEAIbHBIE CUTyallUH, MPUMEHSATh U3YUYEHHBIE IMOHATHUS B
mpolecce IOMCKa  pelIeHUusT MaTreMaTU4ecKdu  CPOpMYyIHpPOBAHHON
npoOJIeMbl, MOJAEIUPOBAaTh pEajbHbIE CUTyallud Ha SA3BIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJEIHN C UCIOJIB30BAHUEM TI'€OMETPUUYECKUX
MOHATUN U TEOpeM, ammapara ajreOpbl, peliarh MpPakTUYECKUe 3aJadd,
CBSI3aHHBIEC C HAXOXKJIEHUEM I'€OMETPUUYECKUX BEIUYMH;

UMETh TpPEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHUS T'€OMETPUM Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.

K konmy oOydenuss Bl11 kiacce oOydYarouIuiicss MOJMYyYMUT CJEAYIOIINE
MpeMETHbIE pe3yJbTaThl MO OTACJIbHBIM TeMaM paboueld mporpaMMbl
y4ueOHoro kypca «I'eoMeTpus»:

CBOOOJTHO OMEPUPOBATH TMOHSATHUSMH, CBSI3aHHBIMU C IWJIMHIPUYECKOM,
KOHUYECKOH U CEepHYecKOdl TOBEPXHOCTSAMH, OOBSICHATH CIIOCOOBI
MOy YCHHUS;

OTIEpUPOBATh MOHATUSIMH, CBSI3aHHBIMH C TEJIAMH BpAICHUS: IIMIHHIPOM,
KOHYyCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tela BpalieHus (MWIMHAP, KOHYC, cdepa H Imap) |
OOBSCHATH CITOCOOBI TIOJTYYCHHS TEJT BPAIICHUS;



KJIacCU(UIIMPOBATh B3aUMHOE PACTIONOKEHNE C(Hephl U TIOCKOCTH;
BBIYMCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHMKOB M TEJN BpallCHUs,
O0OBEMBI U MJIOMIAM MOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpalllCHMS,
r€OMETPUYECKUX TEJ C TPUMEHEHUEM (DOPMYIT;

CBOOOJTHO OIEPUPOBATH TMOHSTHIMH, CBS3AHHBIMH C KOMOWHAIUSMHU TE
BpallleHHs] 1 MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHCAHHBIA B chepy H
ONMMCAHHBIA OKOJO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJIO
BpAaIllCHHUS;

BBIYHCIIATh COOTHOIICHHSI MEXIY TUIONIAIIMH TTOBEPXHOCTEN U 00bEMaMu
MOJOOHBIX TEN;

n3o0paxaTh u3ydaeMmble (UTYpPHI, BBIIOJHATH (BBIHOCHBIE) IIJIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHUJI CBEpPXY, COOKY,
CHU3Y, CTPOUTD CEUEHUS TEJl BPAILICHHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHGOPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (uUrypax, IMpeACTaBICHHYI0 Ha
yepTekax U pUCyHKax;

cBOOO/IHO ONEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBIIIOJIHATH ONEpPallMU HAJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOW CUCTEME KOOPIUHAT;
penaTh TEOMETPUYECKUE 3a7a4l Ha BBIUUCICHHUE YTJIOB MEXAY MPSIMbIMU
U IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUM OT TOYKM N0 IIOCKOCTH, B
LIEJIOM, HA TPUMEHEHHE BEKTOPHO-KOOPAUHATHOTO METO/Ia [IPU PELIEHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMH, CBS3aHHBIMU C JBWKEHHEM B
MPOCTPAHCTBE, 3HATh CBOKMCTBA JIBUKEHHUI;

BBITIOJHATh M300paXK€HUSI MHOTOIPAHHUKOB MW TeNl BpAIICHUS MpHU
MapajuieIbHOM  TEPEHOCE, LEHTPAIbHOM CUMMETPUH, 3E€PKaJIbHOU
CUMMETPHH, PU MTOBOPOTE BOKPYT MPsIMOIL, MpeoOpazoBanus moaoous;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TEJ BPAILICHUS: CEUCHUS LWJIMHAPA
(mapajuienbHO U NEPIEHIUKYJIIPHO OCH), CEUECHHS KOHYca (MapaJuieIbHbIe
OCHOBAHUIO U IPOXOASAIINE YEPE3 BEPIINHY ), CEUCHUS 1I1apa;
UCIIOJIb30BaTh METOJbl MOCTPOEHUS CEUYEHUW: METOJ CJEIOB, METO]
BHYTPEHHETO IPOEKTUPOBAHHUS, METO/ IEPEHOCA CEKYIIEH MIOCKOCTH;
JIOKa3bIBaTh FTEOMETPUUECKUE YTBEPKICHHUS;

MPUMEHSATh TeoOMeTpuuecKkre (aKThl ISl PEHICHHUS CTEPEOMETPUUYECKUX
3a/iay, MpEeAnojaralouMX HECKOJIbKO IIaroB peHIeHus, €CIu YCJIOBHS
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HESIBHOU (hopMme;

pemaTh 3a/Jladd Ha JOKa3aTeJbCTBO MATEMATHYECKHUX OTHOILICHHN H
Hax0XJICHUE TEOMETPUUECKUX BEIINYUH;



e IPUMEHATH MPOrPAaMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUUYECKHX 3a/aY;

e TIPUMEHATH  IOJYYEHHbICE 3HAHUS HA  MPAKTUKE:  CPABHUBATS,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALIUU, IPUMEHSITh U3YUYCHHbBIC
MOHSATHUS, TEOPEMBbI, CBOMCTBA B MPOLECCE MOUCKA  PELICHUS
MaTeMaTuyecku  cHOpMYyJIUpPOBAaHHOM  MpOOJEMBI,  MOJAEIHUPOBATH
pealibHbIE CHUTyallMd Ha SI3bIKE T€OMETPUU, HCCIEIOBaTh MOCTPOEHHBIC
MOJIEIA C HCIOJIb30BAHUEM TIE€OMETPUUYECKUX TIOHATHH UM TEOPEM,
anmapara anreOpbl, pemaTbh M[PAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
Hax0>XJICHUEM F€OMETPUUECKHUX BEJINYUH;

e WMETh MPEJCTABJICHUS OO0 OCHOBHBIX ATalax pPa3BUTUS TE€OMETPUHM KaK
COCTaBHOM 4acTu (pyH/1aMeHTa Pa3BUTHUSI TEXHOJIOTHUH.

K xonuiy oOyuenus B 10 kjacce oOyd4aroumuiics TOMYYUT CIETYIONTUE
MPEIMETHBIE PE3yJIbTaThl MO0 OTACIBbHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «CTAaTHCTHKA U BEPOSTHOCTbY:

CBOOOJHO OINEpUpOBaTh MOHATUSAMHU: Tpad, MIOCKUW rpad, CBSI3HBIA rpad,
nyTb B rpade, Ienb, LUK, JIEPEeBO, CTENEHb BEPIIMHBI, JEPEBO CIy4allHOTO
HKCIIEPUMEHTA;

CBOOOJTHO OMNEPUPOBATH TMOHATUAMM: CIYYaHBIA HKCIEPUMEHT (OIbIT),
CilydyailHO€ COOBITHE, FJIEMEHTApHOE ClydailHOe COOBITHE (JIEMEHTapHBIM UCXO]T)
CIIy4allHOTO  OIbITa, HAXOJIUTh BEPOSATHOCTH COOBITUH B  ONBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU;

HaxOJUTh U (POPMYIUPOBATH COOBITHS: MEpeceueHne, OObEeIMHEHUE JaHHBIX
COOBITHI, COOBITHE, MPOTHUBOIOJIOKHOE JAHHOMY, MCIOJb30BaTh JUArpaMMBbl
DOiinepa, KOOPIAMHATHYIO MPSIMYIO Ul PELIEHUs 3a/ay, MOJIb30BaThes (HOpMYIIoi
CJIOEHUSI BEPOSITHOCTEH JIJIs1 BEPOSATHOCTEH JABYX U TPEX CIyYalHBIX COOBITUH;

ONepUpoBaTh  MOHATHUAMH:  YCJIOBHAas  BEPOSATHOCTb,  YMHOXXECHHE
BEPOSITHOCTEW, HE3aBUCHUMBIE COOBITHS, JI€PEBO CIyYaHOIO HKCIIEPUMEHTA,
HaXOJUTh BEPOATHOCTH COOBITUH C TOMOIIbIO MpaBWJIa YMHOXXEHHS, JepeBa
CJIy4ailHOTO OTbITA, HCIOIb30BaTh (POPMYIY IOJTHOM BEPOATHOCTH, (hopmyiry
baifeca mpu pelnieHun 3a1ad, onpeaeisTh HE3aBUCUMOCTh COOBITUI TI0 hopMyJie U
M0 OPTaHU3aLUU CIIyYallHOrO SKCIIEPUMEHTA;

OPUMEHATh H3yYeHHble KOMOWHATOpHBIE (QOPMYJIBI ISl TMEPEUUCICHUS
AJIEMEHTOB MHOXECTB, DJIEMEHTAPHBIX COOBITHI CIy4ailHOTO OIbITA, PEIICHUS
3aJ1a4y M0 TEOPUH BEPOSITHOCTEM;

CBOOOJHO  ONEpPUPOBATH TMOHATHSAMU: OWHAPHBIA  CIy4YalHBIA  OIBIT
(ucnblTaHuE), yCleX W HeyJaya, HE3aBUCHMbIEC HCIBITAHUS, CEpUs HCIIBITAaHUM,
HAXOJIUTh BEPOSITHOCTH COOBITHI: B CEPUM HUCIBITAHUM J10 TIEPBOrO ycrexa, B



CEepUM UCTIBITAHUN BepHyIu, B OMBITE, CBI3aHHOM CO CIyYallHBIM BBHIOOPOM H3
KOHEYHOW COBOKYIHOCTH;

CBOOOJIHO OIEpUPOBATh MOHATUSAMH: CIydailHasi BEJIMUMHA, PACTIpPEICIICHHUE
BEPOSITHOCTEW, JuarpamMma pacrhpejesieHusi, OuHapHas CiydailHasi BeJIWYHWHA,
reoMeTpruIecKoe, ONHOMUATBLHOE PaCIIpEICIICHUE;

ONEPUPOBATH TMOHITUSMH: COBMECTHOE pACIPENEICHUE IBYX CIIy4alHbIX
BEJIMYMH, UCIOJIb30BaTh TA0IUIly COBMECTHOTO paclpe/iesieHUus ABYX CIydalHbIX
BEJIMYMH JUISl BBIJCICHUS PACHPEICIICHUS KaXJO0M BEIMYUHBI, ONPEACICHUS
HE3aBUCUMOCTH  CIIyYalHBIX  BEJIMYHUH;CBOOOAHO  ONEPHPOBATH  IMOHSATHEM
MaTEMaTUYECKOTO OKUIAHUS CIyYailHOW BEJIMYMHBI (pacripeneneHus ), IpUMEHSITh
CBOMCTBA MAaTEMAaTHUYECKOrO OXHUJAHUSA TPU PEIICHUU 3a]a4, BBIYUCIATH
MaTeMaTU4YEeCKOe OKUJIaHHEe OMHOMHUAIIBHOTO U T€OMETPUUYECKOTO pacIpeieeHul;
CBOOOJTHO OIEPUPOBATh TOHATHSIMHU: JUCHEPCHs, CTAHIAPTHOE OTKIOHEHUE
CJIyYalHOM BEJIWYUHBI, TPUMEHITh CBOWCTBA JUCIEPCHHU CIYYAWHOW BEJIWYHMHBI
(pactpeneneHus) MpHU PEIICHUM 3a]lay, BBIYUCIIATH JUCIIEPCUI0 U CTaHJapTHOE
OTKJIOHEHUE T€OMETPUYECKOI0 U OMHOMHAIBHOTO PacipeiesICHUIA.

K xoniy oOyuenus B 11 kjacce oOyd4aroumuiics TMOMYYUT CIETYIONTUE
MPEIMETHBIE PE3YJIbTAThl IO OTACIBbHBIM TeMaM paboyeill mporpaMmbl y4eOHOTO
Kypca «CTaTUCTHKA U BEPOATHOCThY:

BBIYUCIISITh BHIOOPOYHBIE XapAKTEPUCTUKH IO JAHHOW BHIOOPKE U OLICHUBATH
XapaKTEePUCTUKU TEHEPaTbHONM COBOKYMHOCTH JIaHHBIX 1O  BBIOOPOYHBIM
xapaktepuctukam. OIEHUBATh BEPOSITHOCTU COOBITHI U MPOBEPATH MPOCTEUIINE
CTaTUCTUYECKUE TUIMOTE3bI, MTOIB3YSICh N3YYEHHBIMU PACIIPEICIICHUSMU;

MPUBOJAUTH  NOpPUMEPBl  3a7ay, MNPUBOASAIIMX K  IOKa3aTEeIbHOMY
paclpeneNieHu0, 3aJad, IMPUBOMSIIIMX K HOPMAJIBHOMY  PaCIpENeIICHUIO.
OnepupoBaTh MOHATUSAMU: (PYHKIMS TUIOTHOCTH BEPOSTHOCTH IOKa3aTeIbHOTO
pactipenieneHus, GyHKIHS IIOTHOCTH BEPOSITHOCTH HOPMAJILHOTO paclpeiesieHus,
(GyHKIUST TUIOTHOCTM W CBOMCTBAa HOPMAJbHOIO pacHpeiesieHUs;onpeaeisiTh
KOd((PHUIMEHT TMHEWHON KOPPETSAINUU, BHIOOPOUHBIN KOADHOUIIMEHT KOPPEIISIIIH.



TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOTI'O KYPCA AJITEBPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIN3A

10 KITACC
Kosau4yecTBo 4acoB DJIeKTPOHHbIE
Ne HanMeHoBaHMe pa3/ie/ioB U TeM (uu¢posbie)
n/n NPOrpamMMmblI Bcero Kontposkuet TpaxTiieckue o0pa3oBaTe/bHbIE
e padoThI padoThI
pecypcesl
MHO0K€ECTBO I€HCTBUTEIIBHBIX YHCEIL.
1 MHorounensl. PaninoHanbHble ypaBHEHUS U 4 )
HepaBeHCTBa. CUCTEMBI JIMHEMHBIX
YpaBHEHUU
) @Oyukiun 1 rpadguku. CreneHHas QyHKIHS C 12 1
LIEJIBIM TI0Ka3aTelIeM
3 Apudmernueckuil KOpeHb N-0i CTENECHH. 15 1
HppanmoHanpHble ypaBHEHUS
4 IToka3zarenbHas ¢pyHkuus. [lokasarenbHble 10 |
YPaBHEHHUS
5 Jlorapudmuueckas QpyHKUMS. 13 |
Jlorapupmuueckue ypaBHEHMsI
6 TpuronomeTpuyecKue BbIpaXKEHUs U ” |
ypaBHEHHUS
7 ITocnenoBaTenIbHOCTH U IIPOIPECCUH 10 1
HenpepriBabie ¢pynkiuu. [IponsBoanas 20 1
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 5 )
3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




11 KIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeEM (ungposbie)
n/n NPOrpamMmbl Bcero Kontpoas bt Hpakrieckne o0pa3oBaTe/bHbIE
e padoThI padoThI pecypesI
1 HccnenoBanmne QyHKIHIA ¢ TOMOIIBIO 2 1
IIPOU3BOHON
2 ITepBooOpazHas 1 UHTETpa 12 1
3 I'paduku TpuroHOMETpPHUECKUX (PYHKITHH. 14 1
TpuronomeTpuyeckrue HEpaBeHCTBA
4 WppaumonanpHble, OKa3aTelbHbIE U 24 |
norapuMUIeCcKre HEpPaBEHCTBA
KommnekcHeie uncia 10 1
6 HarypainbHble u niensle yucia 10 1
Cucrembl palioHaIbHBIX, HPPALMOHATBHBIX
7 MMOKa3aTeIbHBIX U JIOTAPUPMUIECKUX 12 1
YpaBHEHUU
8 3agaym ¢ mapaMeTpamu 16 1
9 [ToBTOpenue, 0600IIeHNE, CUCTEMATU3ALIHS 16 )
3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA TEOMETPUSA

10 KUIIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
n/n NpOrpamMmbl Bcero Konrpoaniibt HpakTieckue o0pa3oBaTe/bHbIE
e padoThI padoThI pecypebi
1 BBenenue B crepeoMeTpuo 23 1
) B3anMHoe pacnionioskeHue npsMbIX B 6 1
IIPOCTPAHCTBE
3 [TapanienbHOCTh NMPSAMBIX U IJIOCKOCTEN B 2
MIPOCTPAHCTBE
4 [TepnieHAUKYISIPHOCTD MPSMBIX U ’5
IJIOCKOCTEM B MPOCTPAHCTBE
VYTIIIBl ¥ paccTOSHUA 16 1
MHororpaHHuKu 7 1
Bekrtops! B npocTpaHcTBe 12
2 HOBTOP@HI/IG, 000011IcHHE U CHCTEMAaTHU3alHs 5 )
3HaHUH’
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KIIACC

KoJsun4yecTBo yacos DJIeKTPOHHbIE
Ne i/ f;:rl\::;o;::me PAIIEIOR M TEM Beero KounTtposbhbl IIpakTu4yeckue f:;l:)(::f:)(:fal:;)mnme
e padoThI padoThI pecypesI
1 AHanuTHuyecKas reoMeTpHUsl 15 1
) [ToBTOpEHwMeE, O606I.L[6HI:IC u 15 1
cucTeMaTtu3anus 3HaHUI
O0BEM MHOTOTpaHHHKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomany moBEepXHOCTH U 0OBEMBI 9 1
KPYTJIbIX TEJ
6 JIBrkeHUs 5 1
. [ToBTOpEHME, 0606H1€HI:I€ u 17 )
CUCTeMaTU3alusl 3HAaHHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0




TEMATHUYECKOE INTAHUPOBAHUE KYPCA CTATUCTHUKA U BEPOATHOCTD

10 KITACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m Konrtpoabnsie | IIpakrnyeckn
NPOrpamMMsbl Bcero o0pa3oBaTe/bHbIC
padoThI e padoThbl pecypebi
1 DneMeHTHl Teopuu rpados 3
) Ciy4aiiHble OIBITHI, CITy4aifHble COOBITHS U 3
BEPOSITHOCTU COOBITHI
Onepanny Hax MHOKECTBaMU U
3 coObITusIMH. CI0XKEeHNE U YMHOXKEHUE 5
BEPOATHOCTEU. Y CIIOBHAsI BEPOSATHOCTb.
He3zaBucumeble coObITHs
4 DIeMEeHThl KOMOMHATOPUKH 4 1
Cepun nocieoBaTeNbHBIX UCIIBITAHUH.
5 Wcnpiranusa beprnymu. CiyyaiiHblii BBIOOD 5
13 KOHEYHON COBOKYITHOCTH
6 CrnyualiHble BEJIMUMHBI U paclpeaeeHus 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m Kontpoabubie | IlpakTnyecku
NpoOrpamMmsbl Bcero o0pa3oBaTe/bHbIE
padoThI e padoThbl
pecypcsbl
3aKoH OOJNBIINX YHCET
2 DJIEeMEHThl MaTeMaTUYECKOU CTaTUCTUKHU 6
HenpepbiBHBIE ClTy4aliHbIE BEJIMUUHBI
3 (pactipenenenus), moka3aTeabHOE U 4
HOpMAaJIbHOE pacIpe/ieIeHUs
4 Pacnpenenenue Ilyaccona
CBsi3b MEX]y CIIy4allHBIMHU BEIMYUHAMU
O06o0061IeHre U cucTeMaTu3alus 3HaHu! 11 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 1 0




INOYPOYHOE IINMIAHUPOBAHUE YYEBHOI'O KYPCA AJITEBPA N HAYAJIA MATEMATHUYECKOI'O

AHAJIM3A
10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Aara nu(ppoBbIe
. Tema ypoka Beero Kourpoasbnsie | IlpakTHyeckue | H3Y4UE€HH 06paz0OBATENBHbIE
padoThbI padoThI A pecypenr
1 MHOkeCTBO, Ornepaluu HajJl MHOKECTBaMHU |
M X CBOMCTBA
2 Huarpammsl Diinepa-Benna 1
3 [IpumeHeHne TeoOpeTUKO-MHOKECTBEHHOIO |
anmnapara JIjs pelieHus 3a1a4
Panmonansabie yncna. OOBLIKHOBEHHEIE U
4 JECATUYHBIC IPOOH, TTPOIICHTHI, 1
OCCKOHEYHBIC MTEPUOIUUECKHIE TPOoOH
PanmonansHeie unciaa. OOBIKHOBEHHBIE U
5 JECSITUUHBIE TPOOH, TPOLIEHTHI, 1
OCCKOHEYHBIC TTEPUOTUUECKHE TpodH
6 [Ipumenenue qpobeii u IPOLEHTOB IS 1
pelieHus: IPUKIAAHBIX 33724
7 [Tpumenenue qpobeii 1 IPOIEHTOB JUIs 1
pelieHust TpUKIaAHbIX 33124
2 JlericTBUTENBHBIEC YHCIIa. PallioHaIbHEIE U 1
HppaLMOHAIIbHBIE YHCIIa
9 ApudmMernueckue orneparuu ¢ |

HeﬁCTBHTCHbHBIMH qucCjiaMu




10

Moaynb A€HCTBUTENBHOTO YKCIIA U €T0
CBOMCTBA

11

[TpuOnmxEHHbBIE BBIYUCIICHUS, TIPaBUIIa
OKPYIJIEHMS, IPUKUIKA U OLIEHKA
pe3yJibTaTa BEIYMCIECHUN

12

OCHOBHBIE MCTObI pCHICHUSA LCIIbIX U
JIPOOHO-pallMOHAIBHBIX YPaBHEHUHN U
HEPaBEHCTB

13

OCHOBHBIE METO/IBI PELLIEHUS LENIBIX U
IpoOHO-PALMOHATBHBIX YPAaBHEHUH U
HEPaBEHCTB

14

OCHOBHBIE METO/IbI pEILIEHUS LIETbIX U
IpoOHO-PALMOHATBHBIX YPAaBHEHUH U
HEPABEHCTB

15

MHOro4ieHsl OT OAHOW NEPEMEHHOM.
Jleneane MHOTO4YJIEHA HA MHOTOWICH C
octatkoM. Teopema bezy

16

MHoTrOo4IeHBI ¢ TEeTBIMA K0P DUITHSHTAMH.
Teopema Buera

17

Pemenne cucreM IMHENHBIX ypaBHEHUN

18

Pemrenue cucrteM ITMHEHHBIX YpaBHEHUN

19

Marpuna cucTeMsl JMHEWHBIX YPaBHEHUM.
Onpenenurens MaTpuLpl 2X2, ero
re€OMETPUUYECKNI CMBICIT M CBOMCTBA;
BBIYHCIICHUE €r0 3HAYEHUS

20

Onpenenurenb MaTpUILI 2X2, €ro
T€OMETPUUYECKHI CMBICT ¥ CBOMCTBA;
BBIYHCIIEHHUE €0 3HAUCHUS




21

[Ipumenenue onpeaenuTes sl perieHus
CHUCTEMBbI JINHEHHBIX YPaBHEHUI

22

Pemenne nmpukiagHeIX 3a/1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHHUN

23

PemreHne npukiagHeIX 3a/1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUU

24

Konrponsnas padora: "PannonanbHble
ypaBHEHUs U HepaBeHCTBA. CHCTEMBI
JUHENHBIX ypaBHEHUN"

25

@Oynkups, cnocoObl 3a1aHus QYHKIIH.
B3anmuo o6parubie GpyHkimu. Kommosunms
byHKIUH

26

I'paduk pyHkIM. DnemMeHTapHbBIC
npeoOpazoBanus TpaduKoB HyHKITUHA

27

OO6acth ornpeiesieHuss © MHOYKECTBO
3HaueHuil pynkuuu. Hynu ¢pyHkunum.
[IpoMexyTkH 3HaK NOCTOSTHCTBA

28

YérHble 1 HeUETHBIC (PYHKIINH.
[lepuognueckue pynkuuu. [pomexyTku
MOHOTOHHOCTH (DyHKITHH

29

MaxkcuMyMbl U MUHUMYMBI (DYHKITHH.
HaubonpIiee u HauMeHbllIee 3HAYCHUE
(GYHKINU HAa TPOMEKYTKE

30

JIuneitHast, KBagpaTU4Has U JPOOHO-
TUHeNHHas pyHKIUH

31

DneMeHTapHOe UCCIeI0OBaHNE U
nocTpoeHue rpadukoB dTUX QYyHKIUH

32

DneMeHTapHOe UCCIIeIOBAaHUE U




MOCTpOEHUE TPAPUKOB ATUX PYHKIIUNA

Crernens ¢ IICIBIM ITOKa3aTeneM. buaom

33 HeroTona

34 Crenenb ¢ 11e7bIM MOKa3areneM. bunom
Hprotona
CrenenHas GyHKIIHS ¢ HATypaIbHBIM U

35 eJbIM nokazateiieM. E€ cBoiicTBa 1
rpaduk

16 Kontponbnas padota: "Crenennas
¢bynkuus. E€ cBolicTBa u rpaduk"

37 ApudmeTrueckuil KOpeHb HaTypaIbHOU
CTEIIEHU U €ro CBOMCTBA

33 Apudmernueckuii KOpeHb HATYPaTBHON
CTEIIEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIA,
COAEPKAIIMNX CTENIEHU U KOPHU

40 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHHIA,
COAEPKAIIMUX CTENIEHU U KOPHU

A1 [Ipeo6pa3oBaHus YHCIOBBIX BhIPAKECHHUIA,
coJiepKalluX CTENEHNU U KOPHU
Uppanmonansueie ypaBHeHHs. OCHOBHBIC

42 METO/IbI PELICHUS UPPALMOHAIBHBIX
YpaBHEHUU
Uppanmonansusie ypaBHeHusi. OCHOBHBIC

43 METO/Ibl PEMIEHUS HPPALMOHAIBHBIX
YpaBHEHUU

44 Uppanmonanbubie ypaBHeHUs1. OCHOBHBIE




METO/Ibl PEIICHUS UPPALMOHATIBHBIX
YpaBHEHUU

PaBHOCWIIBHBIE TEPEXO/BI B PELICHUU

45 MppalMOHATIBHBIX YpaBHEHUN

46 PaBHOCHMIIBHBIE TEPEXOBI B PELLIEHUN
UppaLMOHAIIBHBIX YpaBHEHUN

47 PaBHOCMIIBHBIE IEPEXOBI B PELLICHUU
UPPaLMOHAIIBHBIX YPaBHEHUN

43 PaBHOCUIIBHBIE IEPEXOBI B PEILIEHUN
UPPALMOHAIIBHBIX YPaBHEHUN
CaoiicTBa ¥ rpa@uK KOpHS N-0M CTENEeHU

49 KakK (QyHKIIMH OOpaTHOU CTEIEeHHU C
HaTypaJIbHBIM T0KA3aTeIIEM
CaoiicTBa U rpaduKk KOpHS N-0if CTETIEHU

50 Kak (QyHKIIMM OOpaTHOW CTETEeHHU C
HaTypaJIbHBIM IOKa3aTesleM
Konrponsnas pabdora: "CBolicTBa u rpapux

51 KOpHs n-ou creneHu. MppanroHanbHbIe
ypaBHEeHUS"

57 CreneHsp ¢ palMOHaJIbHBIM [IOKA3aTENEM U
e€ CBOMCTBA

53 CreneHsp ¢ palMOHaJIbHBIM IIOKA3aTENEM U
€€ CBOMCTBA

54 Crenens ¢ pallMOHaIbHBIM ITOKA3aTENEM U
e€ CBOMCTBA

55 [TokazarenbHast pyHKIMSI, €€ CBOMCTBA U

rpaduk




Hcnons3zoBanue rpaduka GyHKIUN AJIs

56 . 1
pelleHns ypaBHeHU!

57 Hcnons3zoBanue rpaduka QyHKIUN AJIs |
pEIIeHHS YpaBHEHHI
ITokazarenbHble ypaBHEeHUS. OCHOBHBIE

y

58 METO/Ibl PELIEHUS MOKA3aTEIbHBIX 1
YpaBHEHUH
IlokazarenbHble ypaBHEHUs. OCHOBHBIE

59 METO/bI PELICHUS TIOKA3aTEIbHbBIX 1
yYpaBHEHUH
[TokazarenbHble ypaBHEeHUSI. OCHOBHBIE

60 METObI PEIICHUS TTOKA3aTEIbHbBIX 1
ypaBHEHUH

61 Kontponbnas padota: "[lokazaTenpHas |
¢bynkuwms. [Toka3zarenbHbie ypaBHEHHS "
62 Jlorapudm ymucna. CoiicTBa Jiorapugpma 1
63 Jlorapudm yncna. CoiicTBa jJorapudpma 1
orapudm uucna. ColicTsa jorapupma
64 JI C 1
€CSATUYHBIE U HATypaJbHbIE JIOTapU(PMBI
65 1
€CSATHUYHBIE U HAaTypaJbHbIE JIOTapU(PMBI
66 y 1
67 [IpeoOpa3oBanue BBIPAKEHUN, COACPIKAIIINX 1
sorapupmbl

68 [IpeoOpa3oBanue BBIpAKEHUN, COACPIKAIIUX 1
sorapupmbl

69 [Ipeo6pa3oBanue BbIpaKEHH, COIEePIKALITUX 1
JorapudMpl

70 Jlorapudmuyeckast GyHKIws, € CBOUCTBA U 1




rpaduk

Jlorapudmuueckas pyHKUuUs, €€ CBONWCTBA U

& rpauk

7 Hcnonk3oBanue rpaduka GyHKIUN A5
pELIEHHS YpaBHEHUI

7 Hcnonk3oBanue rpaduka GyHKINUN IS
pellIeHns] ypaBHEHUN
Jlorapudmuueckue ypaBueHusi. OCHOBHbIE

74 METO/Ibl pelIeHUs Jorapu(pMUIecKux
YpaBHECHUH
Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE

75 METO/bI PEIICHUS JIOTaPUPMUIECKUX
YpaBHEHUU
Jlorapugmuueckue ypaBHeHusi. OCHOBHbIE

76 METO/Ibl pelIeHUs Jorapu(PMUIECKuX
YpaBHEHUU

77 PaBHOCMIIBHBIE TIEPEXObI B PELLICHUN
JorapupMHUUECKUX ypaBHEHUN

73 PaBHOCHIIBHBIE TEPEXOBI B PEILIEHUT
norapuMUUECKUX ypaBHEHUN

79 Kontponbnas padota: "Jlorapudpmuueckas
¢bynkus. Jlorapupmuueckue ypaBHeHus"

20 CuHyc, KOCUHYC, TAHT'€HC U KOTAHI'€HC
YHCIIOBOTO apryMeHTa

21 CuHyc, KOCUHYC, TAHT'€HC U KOTAHI'€HC
YHCJIOBOTO apryMeHTa

82 ApKCHHYC, apKKOCUHYC U apKTaHI'€HC




YHCIIOBOTO apryMeHTa

ApKCHHYC, apKKOCHHYC U apKTaHI'€HC

83 YHCJIOBOTO apryMeHTa !
Tpuronomerpuyeckas OKpyKHOCTb,

84 OIIpeieNIEHUE TPUTOHOMETPUUECKHUX 1
(YHKIMN YHUCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

85 OIpeIeJICHUE TPUTOHOMETPUUECKUX 1
(YHKIMH 9HUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE POPMYJIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1

90 IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX 1
BBIPKEHUMN

91 IIpeoOpa3oBaHue TPUTOHOMETPUUECKUX |
BBIPAYKECHUI

9 [Ipeobpa3oBanue TPUTOHOMETPUUECKUX 1
BBIpaKCHUI

93 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX 1
BBIPaKCHUIN

94 Pemenne TpUroHOMETpUYECKUX ypaBHEHUI 1

95 Pemienue TpuroHOMETpUYECKUX YpaBHEHUIN 1

96 Pemrenne TpuroHoMeTpU4ECKUX YpaBHEHHUN 1

97 PemreHne TpUroHOMETpUYECKUX YPaBHEHUM 1

98 Pemenne TpUroHOMETpUYECKUX ypaBHEHUN 1




99

Pemienue TpuroHOMETpUYECKUX YpaBHEHUM

100 Pemenuie TpUroHOMeTpUUECKUX YpaBHEHUI
Konrponbnas pabora:

101 "TpUroOHOMETPUUYECKUE BBIPAKEHUS U
TPUTOHOMETPUUYECKHE ypaBHEHUS"
ITocnenoBaTeabHOCTH, CIIOCOOBI 3aaHUS

102 II0CJIeI0BaTEIbHOCTEN. MeTox
MaTEMaTUYECKON MHAYKLIUN
MOHOTOHHBIE Y OTPAaHUYEHHBIE

103 rnocaeaoBareNbHOCTH. McTopus ananuza
0ECKOHEYHO MaJIbIX

104 Apudmernueckast Iporpeccust

105 I'eomeTpuueckas nporpeccus

106 beckoHeuHo yObIBaroIasi reoMeTpudecKas
nporpeccust

107 CymMa 6eckoHeuHO yObIBaroIei
reOMETPUUECKOH IPOTPECCUH

108 JIMHEWHBIN ¥ YKCTIOHEHIIMATIbHBIA POCT.
Yucno e. DopmyIia CIOKHBIX TPOLEHTOB

109 JIMHEWHBIN ¥ YKCTIOHEHIIMATIbHBIA POCT.
Yucno e. DopMya CI0KHBIX POLEHTOB

110 Hcnonp30BaHne NpoOrpeccuu sl pelieHusl
peaJIbHBIX 33]1a4 PUKJIAJHOTO XapaKkTepa

11 KonrpomnbHas pabora:
"[lociienoBarenpbHOCTH U IIpOrpeccuu”

112 HenpepriBHble ()yHKIIMU U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI rpadUKOB




byHKIMI

CaoiicTBa (h)yHKIMI HETIPEPHIBHBIX HA

114
OTpe3Ke

115 CBoiicTBa (DyHKIMH HETIPEPHIBHBIX HA
OTpe3Ke

116 MeTto MHTEpPBAJIOB [UIsl pEIICHUS
HEPABEHCTB

117 MeTton MHTEpPBAJIOB [UIsl pELICHUS
HEPABEHCTB

118 MeTto MHTEpPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

119 [IpuMeHeHne CBOKCTB HENPEPBIBHBIX
(GYHKUIMH 1715 pelIeHus 3a1aq

120 IIpuMeHeHne CBONCTB HENPEPBHIBHBIX
(GyHKUMN 1715 pelieHus 3a1a4

121 [lepBas u BTOpasi NpOU3BOAHbBIE (PYHKIIMH

122 Onpenenenne, reOMETPUUECKUAN CMBICIT
MPOU3BOAHOMN

123 Omnpenenenue, GU3NIECKUNA CMBICIT
MPOU3BOAHOMN

124 VYpaBHeHHE KacaTelbHOU K TpaduKy
byHKIIUH

125 VYpaBHeHHE KacaTelbHOU K TpaduKy
byHKIIN

126 [Tpoun3BogHBIC 37IEMEHTAPHBIX (DYHKITHI

127 [Ipon3BoHBIE AIEMEHTAPHBIX PYHKIIMIA

128 IIpon3BoaHasi CyMMBI, IPOU3BEACHHUS,




YaCTHOTO ¥ KOMITO3ULIUU QYHKIUI

[Ipou3BoaHast CyMMBI, IPOU3BEICHHUS,

129 YaCTHOT'O ¥ KOMITO3ULIUU (QYyHKIUI 1
130 IIpon3BoaHast CyMMBI, IPOU3BEACHHUS, |
YaCTHOTO ¥ KOMITO3UIIMU (yHKIIUH
131 Konrtpomnsnas padora: "[IponzBoanas” 1 1
132 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHuii: "YpaBHeHus"
133 [ToBTOpeHue, 0600IIeHNEe, CHCTEMATH3AIIHS |
3HaHui: "OyHKUN"
134 HToroBasi KOHTpOJIbHASA padoTa 1 1
135 HToroBasi KOHTpOJIbHAsA paboTa 1 1
136 HOBTOPCHI/I@, 00o0011eH1e, CUCTeMaTH3aLHs 1
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

ITPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

KonTtpoJbHble

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
H3y4YeHHn
s

DJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

[IpuMeHeHne NpoOU3BOJHOM K
UCCIIeIOBaHMIO (PYHKIMIA Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[Ipumenenne nponu3BOIHON K
UCCIIeIOBaHMIO (PYHKIIHI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IpumeHeHne Mporu3BOIHOM K
UCCIIeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb M SKCTPEMYMBI

[Ipumenenne npou3BOIHON K
UCCIIeIOBaHMIO (PYHKIIMM Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

[IpuMeHeHne Mpou3BOJHOM K
uccaeaoBaHuio (PyHKITUN Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IpuMeHeHne MpOU3BOJHOM K
uccaea0BaHuIo (PyHKIUN Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxneaue HauOoJIbIIErO U

HaVMEHBIIIETO 3HAYCHUS HEIIPEPBIBHOU

(byHKINHN HAa OTpe3Ke

HaXO}KI[eHI/IC HauOOJIBIIEr0 U




HAMMEHBIIIETO 3HAYCHUS HETIPEPHIBHOM
(GyHKIIMH Ha OTpE3Ke

Haxoxnenne HanOOJIBIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
(GyHKIIUU Ha OTpe3Ke

10

Haxoxnenne HanOOoJIBIIErO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOMN
(bYyHKINU Ha OTpe3Ke

11

Haxosxnenue HauOobIIero u
HaMMEHBILIETO 3HAYECHUS HENPEPBIBHOU
(byHKINU HAa OTpe3Ke

12

Haxoxnenne HanOobIIero u
HaMMEHBIIIETO 3HAYEeHUS HeTIPEPhIBHOM
(bYyHKINU HAa OTpe3Ke

13

[Ipumenenue nporu3BOIHOMN ISt
HAaXO0JK/ICHUS HAWJTYYIIIEeTO PEIICHUs B
MPUKJIATHBIX 3a/1a4ax

14

[Ipumenenne nporu3BOIHOMN IS
HaXO0K/ICHUS HAWJTYYIIIEero PEIICHUs B
MPUKJIATHBIX 3a/1a4ax

15

IIpuMeHeHne MpoON3BOIHOM IS
OIIPEICJIEHUS] CKOPOCTH U YCKOPEHUS
npolriecca, 3alaHHoro (GopMysIoN Hiu
rpadukoM

16

IIpuMeHeHne Npon3BOIHOMN IS
OIIPEJIEJIEHUS] CKOPOCTH U YCKOPEHUS
nporecca, 3alaHHOro (OpMyJIOH WITn
rpadukoM




17 Kommozumus dhyskmmii

18 Kommozumus GyHkumit

19 Kommosumus ¢yHkimit

20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJAMHATHOM MJI0CKOCTH

] I'eomerprueckune 0Opa3sl ypaBHEHU Ha
KOOPJIMHATHOH MJI0CKOCTH

” KonTponbnas pabora: "UccnenoBanue
GyHKIUH C TOMOIIBIO TPOU3BOIHOM"

” IlepBooOpa3Has, OCHOBHOE CBOHCTBO
IEpBOOOPA3HBIX

24 [TepBooOpa3HbIe IeMEHTAPHBIX (DYHKIHHA.
[TpaBuia HaX0XICHUS IEPBOOOPA3HBIX

25 ITepBooOpa3HbIe eMEHTAPHBIX (PYHKIUH.
[TpaBua HaX0XKJIEHUS IEPBOOOPA3HBIX

2% WNurterpan. ['eomeTpuyeckuii CMbICT
UHTEerpana

27 Brruucnenue onpenenéHHoro HHTerpaa
1o popmyne HoroTona-Jleli6Huma

73 Brruncrnenue onpenenéHHoro HHTerpaa
no opmyne Herorona-Jlelibauna

29 [TpuMeHeHHe UHTErpaa A HAXOXKACHUS
TUIOINAAEH TUIOCKUX GUTYp

30 [TpuMeHeHMe UHTErpana A HaXOXKAECHUS
00BbEMOB reOMETPUYECKHX Tel

31 [Tpumeps! pemenuit quddepeHnnaIbHbIX

yYpaBHEHUU




[Tpumeps permenuit gudhepeHImatbHbIX

32 .
ypaBHEHHI
MaremaTrnyeckoe MOAECIUPOBaAHUE

33 peabHBIX MPOIIECCOB C MTOMOIIBIO
nudepeHrnaIbHbIX YpaBHEHHH

34 Konrponsnas padora: "[lepBooOpasnas u
uHTerpan”

15 TpuronomeTrpuyeckue GyHKINH, UX
CBOWCTBA U TpaduKu

16 TpuronomeTrpuyeckue GyHKINH, UX
CBOICTBA U TpaduKu

37 Tpuronomerpuyeckue GyHKINH, UX
CBOMCTBa U TpaduKu

18 TpuronomeTpudeckue QyHKIUH, UX
CBOICTBa U rpauKu

39 TpuronomeTpudeckue QyHKIUH, UX
CBOHWCTBA U TpapuKu
OT60p KOpHEH TPUTOHOMETPHUIECKHIX

40 YPaBHEHUH C TIOMOLIBIO
TPUTOHOMETPHUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUUECKHUX

41 YpaBHEHUI C TOMOILBIO
TPUTOHOMETPHUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKUX

42 YpPaBHEHUH C TOMOUIBIO
TPUTOHOMETPHUECKOMN OKPY>KHOCTH

43 OT60p KOpHEN TPUTOHOMETPHUUECKHUX

YpaBHEHUH € TOMOUIBIO




TPUTOHOMETPHUUECKON OKPY>KHOCTH

Pemenne TpuroHoMeTpu4ecKux

44
HEPABEHCTB

45 Pemenue TpuroHoMeTpruueCcKux
HEPABEHCTB

46 Pemenne TpUroHoMeTprUYECKUX
HEPABEHCTB

47 Pewenne TpuroHoMeTpuuecKux
HEPaBEHCTB
KonTponbnas pabora: "['padpuxu

48 TPUTOHOMETPUUECKUX (YHKITH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/BI PELLICHUS
MOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METOABI PELLIECHUS
IIOKAa3aTeIbHbIX HEPABEHCTB

51 OCHOBHBIE METOBI PELLIECHUS
II0Ka3aTeIbHbIX HEPABEHCTB

5) OCHOBHBIE METO/IbI PELLICHUS
MMOKa3aTeJIbHBIX HEPABEHCTB

53 OCHOBHBIE METObI PEIICHUS
nmorapu(MUIECKIX HEPABEHCTB

54 OCHOBHBIE METO/BI PELLICHUS
norapuMUYECKUX HEPABEHCTB

55 OCHOBHBIE METO/BI PELLIEHUS
Jorapu(pMHUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PELLIEHUS




Jorapu(MUUECKUX HEPABEHCTB

OcHoBHBIE MCTOJbI pCHICHUA

> UppaIMOHAILHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHHS
UppaMOHAIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEeILICHHS
UppalMOHAILHBIX HEPABEHCTB
60 OCHOBHBIE METO/1bI PELLICHHS
UppalMOHATILHBIX HEPABEHCTB
61 ['padrueckue METOIBI PEIICHNUS
UppaMOHAFHBIX YPaBHEHHUH
6 I'paduueckue METOIBI PELICHHUS
UppaMOHATIEHBIX YPaBHEHHUH
63 I'paduueckue MeTO bl pELICHUs
MOKa3aTeIbHbIX yPaBHECHUN
64 I'paduueckue MeTO bl peLIeHus
MoKa3aTeIbHbIX HEPABEHCTB
65 I'padguueckue MeTo bl peLIeHus
Jorapu(pMHUUECKUX ypaBHEHUN
66 ['padrueckue METOIBI PEIICHNUS
norapu(MUIECKIX HEPABEHCTB
67 ['paduueckue METOIBI PELICHHUS
norapuMUYECKUX HEPABEHCTB
I'paduueckue METOIbI PELICHUs
68 MOKa3aTeIbHbBIX U JIOTapu(HMUIECKUX
YpaBHEHUH
69 I'paduaeckue MeToabl perIeHMs




MOKAa3aTeNbHbBIX U JOrapuGMUYECKUX
YpaBHEHUU

70

I'padrueckue MeTOIBI pELICHNUS
MOKa3aTeNNbHbBIX U JOrapu(MUIECKuX
HEPaBEHCTB

71

I'padmyeckue MeTOABI peLICHUS
MOKA3aTeNbHBIX U JOTapu(PMHUUECKUX
HEPABCHCTB

72

KonrtponsHas padora: "UpparnuoHaibHsle,
1oKa3aresbHbIe U JJorapumMuyeckue
HepaBeHCTBA"

73

KommnekcHsle uncna. Anredpandeckas u
TpUrOHOMETpHUYecKast (OpMBI 3anucu
KOMIUIEKCHOTO YHUCIIa

74

KommuiekcHble uncna. Anredpanyeckas u
TpUTrOHOMETpHUecKas (popMbl 3aMUcu
KOMIUIEKCHOTO YHCIIa

75

ApudmeTrueckue oneparuu c
KOMILJIEKCHBIMU YUCIIAMU

76

ApudmeTnueckue oneparuu c
KOMIIJIEKCHBIMHU YU CJIaMU

77

N300pakeHNe KOMIUIEKCHBIX YHCEN Ha
KOOPAMHATHOW INIOCKOCTH

78

I/I306pa>1<eHHe KOMIIJICKCHBIX YHUCCJI HA
KOOp,Z[I/IHaTHOI\/’I IIJIOCKOCTH

79

®opmyna Myaspa. Kopuu n-oii crenenu
13 KOMIUIEKCHOTO YHUCIIa

80

®opmyiia Myaspa. KopHu n-oii crenenu




N3 KOMIIJICKCHOI'O YHCJjia

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YMCCJI IJId

81 peieHns pU3NUEeCKUX U FTeOMETPUIECKUX
3aj1a4

20 Konrponsnas padora: "KommuiekcHbie
gucua"

83 HarypainbHble u niensle yucia

84 HarypanbHble u 1ienbie yucia

85 [IpumeHeHne MpU3HAKOB JAETUMOCTU
LEeJIBIX YUCell

26 [IpumeHeHne MpU3HaKOB AETUMOCTU
LEJIBIX YUCEl

%7 IIpuMeHeHne MPU3HAKOB AETUMOCTU
nenbix yncen: HOJl u HOK

28 [TpuMeHeHMe NPU3HAKOB 1€TUMOCTH
nensix uncen: HOJl u HOK

29 [TpuMeHeHHne NpU3HAKOB 1ETUMOCTH
LEJIBIX YUCEII: OCTATKH 110 MOJYJIIO

90 [IpumeHeHne MpU3HAKOB AETUMOCTU
LEJIBIX YUCEeJI: OCTATKH 110 MOJYJIIO
IIpuMmeHeHne NpU3HAKOB AETUMOCTU

91 LeNbIX YUCell: alroput™ EBknuaa muist
pelIeHns 3a/1a4 B LIEbIX YnciIax

9 Konrtpomnbnas pabdora: "Teopus nembix
gucen"

93 CucrteMa U COBOKYITHOCTb YPaBHEHUIA.

PaBHOCHIBHBIE CUCTEMBI U CUCTEMBI-




CICOCTBUA

Cucrema 1 COBOKYHOCTh YpaBHEHUH.
94 PaBHOCHIBHEBIE CUCTEMBI U CUCTEMBI-
CJIEICTBUS

95 OCHOBHBIE METO/BI PELLIEHUS] CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPAaBHECHUIN

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
96 COBOKYITHOCTEW MPPALMOHAIBHBIX
ypaBHEHUH

OCHOBHBIE METOBI PEILIEHUS CUCTEM U
97 COBOKYITHOCTEH IIOKa3aTENbHbIX
YpPaBHEHUU

OCHOBHBIE METOIbI PEILIEHUS] CUCTEM U
98 COBOKYITHOCTEH MOKa3aTeIbHBIX
ypaBHEHUU

OcHOBHBIE MCTOJBI pCIICHUSA CUCTEM U
99 COBOKYITHOCTEH JorapuMUIecKux
YpaBHEHUU

OCHOBHBIE METO/IbI PEIICHHS CUCTEM U
100 COBOKYITHOCTEH Jorapu(pMUIECKUX
YpaBHEHUU

IIpuMeHeHNEe CUCTEM K PELIEHUIO
MaTeMaTHUYECKUX 3a7a4 U 3a7a4 U3

101 pa3auyuHbIX 00JacTel HayKu U peajlbHOMN
KU3HU, MHTEPIPETALUs TOTyYEHHBIX
pE3yIbTATOB

102 HpI/IMeHeHI/Ie CHUCTCM K PCIICHUIO

MAaTEMATHYCCKHUX 3aJa4 M 3a1a4 U3




pa3IMYHBIX 00J1acTel HAYKU U PeaTbHOU
KU3HU, HHTEPIPETALUs TOTyYEeHHBIX
pe3yNIbTaToB

[IpuMeHeHne HEPABEHCTB K PEIICHUIO
MaTEeMaTHYECKHX 3a/1a4 U 3a]1a4 U3

103 pa3anyuHbIX 00JacTel HayKu U peaslbHOM
KU3HU, HHTEPIPETALUs TOTyYEeHHBIX
pe3yIbTaTOB
KonTponbnas padora: "Cucrembl

104 paloHaIbHbBIX, HPPALMOHATBHBIX
MOKa3aTeNbHbBIX U JOrapu(MUIECKUuX
ypaBHEHHH"

105 PanmonanpHple ypaBHEHHUS ¢ TapaMeTpaMu

106 PanmonanbHble HEpaBEHCTBA C
napameTpamu

107 ParmonanbsHbIE CHUCTEMBI C MapamMeTpaMu

108 WppatnmonansHble ypaBHEHUS,
HEpaBEHCTBa C MapaMeTpamMu

109 HppanoHanbHbIE CUCTEMBI C
napameTpamu

110 ITokazarenbHble ypaBHEHUS, HEPAaBEHCTBA
C mapameTpaMu

111 [Toka3zaTenbHbIE CUCTEMBI C TAPAMETPAMHU

112 Jlorapudpmuueckue ypaBHeHus,
HEpaBEHCTBA C IapaMeTpamMu

113 Jlorapudmuueckre cucTemsl ¢

napamMeTpamu




114

TpuronomeTpuyeckue ypaBHEHUS C
napameTpamu

115

TpuroHomeTprdecKkue HEPABEHCTBA €
rapameTpamu

116

TpUroHoMeTpUIECKUE CUCTEMBI C
rapameTpamu

117

[TocTtpoeHue u uccienoBanue
MaTeMaTUYECKUX MOJENEN pealbHbIX
CUTYyalHUi C IOMOILBIO YPAaBHEHUH C
rapaMmeTpamu

118

ITocTpoenue u uccie0BaHne
MaTeMaTHYECKUX MoJIeNel pealbHbIX
CUTYyallUii C TOMOIIIBIO CUCTEM ypaBHEHUH
C rmapaMeTpamMu

119

[Toctpoenue u ucciegoBaHue
MaTeMaTHYECKUX MOJENeN peabHbIX
CUTYaIu# C MOMOIIBIO CUCTEM YPaBHEHHIA
C mapameTpaMu

120

Kontposnbnas pabota: "3agaun ¢
napameTrpamu"

121

[ToBTOpenue, o6o0IIEHNE,

cucTeMaru3anus 3HaHui: "YpaBHeHus"

122

[ToBTOpeHme, 06001IeHNE,

cucTeMaru3auus 3HaHui: "YpaBHenus"

123

[ToBTOpenue, 060061IeHNE,
cucTeMaTHh3alus 3HaHWi: "Y paBHEHHUS.
Cucremsl ypaBHeHUI"

124

[ToBTOpenue, 06061IEeHNE,




cuctemaTtusanus 3Hanuii: "HepaBencrtna"

[ToBTOpenue, o6o0IIEeHNE,

125
cuctemMaTtu3anus 3Hanuii: "HepaBencrpa"
126 [ToBTOpeHme, 06001IEHNE,
cucteMaTtu3anus 3Hanuii: "HepaBenctpa"
IToBTOpenue, 06o01ICHNE,
127 cucteMaTtuzanus 3Hanuii: "[IponsBogHas u
e€ npumeHeHue"
OBTOpeHHE, 00001IEHHE
IT , 0000 ,
CHCTEMATHU3aLUI 3HAHUIA: OU3BOJHAST U
128 "IT
e€ nmpuMeHeHue"
IToBTOpenue, o000LIEHHE,
2
HCTEMATHU3ALUS 3HAHUIA: W3BOJHAS U
129 CHCTeMaTHh3a 3HAa "ITpon3BogHA
e€ mpuMeHeHue"
[ToBTOpenue, o6o0IIEeHNE,
130 cucreMarusauus 3HaHui: "MHTerpai u ero
npuMeHeHue"
131 [ToBTOpeHme, 06001IEHNE,
cucTeMaTu3anus 3Hanuii: "OyHkuun"
132 [ToBTOpeHue, 06001IeHNE,
cucTeMaTu3anus 3Hanuii: "Oynkuun"
133 [ToBTOpEeHME, 0000IIEHNE,
cucTeMaTu3anus 3HaHui: "OyHkuun"
TOTOBAast KOHTPOJILHAS T
134 HTorosas KOHTpoOJIbHasA padoTa
135 Hrorosas koHTpoipHas paboTa
136 [ToBTOpeHme, 06001IEHNE,

cUCTeEMAaTH3alud 3HaAaHUU




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

10




INOYPOYHOE INTAHUPOBAHHUE YYEBHOI'O KYPCA 'EOMETPUA

10 KUIIACC
KosaunyecTBO 4acoB n DJIeKTPOHHbIE
ara
Ne uudgposbie
Tema ypoka Konrpoabnsie | IlpakTHyeckue | H3YUE€HH
n/n Bcero oOpa3oBaTeJibHbIE
padoThI padoThI s
pecypcsl

OcHOBHBIE TIpaBUIIa U300PAKEHUS HA
PHUCYHKE MJIOCKOCTH, MapaljIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

[ToHsITHS cCTepeoOMeTpHH: TOUKa, psMmas,
MIOCKOCTh, MPOCTpaHCcTBO. OCHOBHBIE
MpaBuIia U300paKEHUS HA PUCYHKE
IJIOCKOCTH, MapaJUICIIbHBIX NPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[TonsTHs: MepeceKarouecs MIOCKOCTH,
nepeceKaroImecs npsimas u IiI0CKOCTb;
MIOJIyTIPOCTPAHCTBO

[TonsATHS: MEepecekaroumecs MmI0CKOCTH,
nepeceKaroIyecs npsimas v II0CKOCTh;
HOJYTIPOCTPAHCTBO

MHoOTOrpaHHUKH, U300paKEHHE
MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIIUX 00BEKTOB

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

AXCcHoMEI CTCPCOMCTPHHU U IICPBLIC




CICACTBUSA U3 HUX

AKCHOMBI CTEPEOMETPHUHU U IIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBbIC
crneactBus u3 HUX. CriocoObl 3a1aHus
MPSAMBIX U ITIOCKOCTEMN B MIPOCTPAHCTBE.
O0603HaueHUS MPSMBIX U TUIOCKOCTEH

10

N300pakeHue ceueHuil nmupaMupl, Kyoa u
IIPU3MBI, KOTOPBIE ITPOXOJAT YEPE3 UX
pEbpa. M3o0paskeHne nepecedcHus
IIOJIyYEHHBIX IIII0CKOCTeN. PackpammBanue
IIOCTPOECHHBIX CEYEHUN pa3HbIMU LIBETAMU

11

W300pakeHue ceueHuil mupaMuspl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOIAT Yepe3 UX
pEbpa. M3o0paskeHne nepecedeHus
MOJIYYCHHBIX TUIOCKOCTEH. PackpariiBanue
MOCTPOCHHBIX ceueHun Pa3HbIMU LIBETAMU

12

N300pakeHre CeueHUi MUpaMuibl, Kyoa u
MPU3MBI, KOTOPbIE IPOXOIST Yepe3 UX
pEbpa. M3o0pakeHne nepecedeHus
MOJIYYCHHBIX TUIOCKOCTEH. PackpaliiBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH [BETAMH

13

W300pakeHne ceueHuil mupaMupl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 UX
p€6pa. N3o0pakeHune nepeceueHus
MOJIYYCHHBIX TUIOCKOCTeH. PackpariiBanue
MMOCTPOCHHBIX CEYCHUI Pa3HBIMU [IBETAMHU

14

Merton cneoB uisi TOCTPOCHUST CEUYCHHI




15

Merton cnenoB 1uisi HOCTPOCHUST CEUCHHI.
CaoiicTBa nepeceyeHuid MpSIMbIX U
IIOCKOCTEH

16

Mertoz ciie1oB Uit IOCTPOCHHS CEUCHUIA.
CBoiicTBa niepece4eHuil MpsIMbIX U
IUIOCKOCTEN

17

[TocTpoenue ceyeHwuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3ganue
BBIHOCHBIX YEPTEKEH U 3aMKCh I11aroB
MMOCTPOCHUS

18

[Toctpoenue ceyenuii B mupamue, Kyoe
o TpémM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX qepTemeﬁ U 3aIlliCh II1aroB
MMOCTPOCHHUS

19

[Toctpoenue ceuenuii B mupamuze, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIKCh LIAroB
IIOCTPOEHUS

20

[TocTpoenue ceuenuii B mupamuze, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEIKEU U 3aIKCh LIAr0B
IIOCTPOEHUS

21

[ToBTOpenue mnanumetpuu: Teopema o
MPOMOPLUOHANIBHBIX 0Tpe3kax. [logooue
TPEYrOJIbHUKOB

22

[ToBTOpenue mianumerpun: Teopema
Menenas. PacueTsl B ceueHUIX Ha
BBIHOCHBIX YepTexax. McTtopus pa3Butus




IUTAHUMETPUH U CTEPEOMETPUN

23

Kontponbnas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

24

Bzaumuoe PAaCIIOJIOKCHHUC MIPAMBIX B
npoctpancTBe. CKpenyBaronmecs
npsaMsble. [IpusHaky ckpelmuBarOmuxcs
MMPAMBIX. HapaJIJIeJIBHBIe IIpAMBIC B
MIPOCTPAHCTBE

25

Teopema o cylecTBOBaHUU U
€IVMHCTBEHHOCTH IIPSIMOM IapajuIeIbHON
JAHHOM NPAMOU, IPOXOMSILEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIEKAIIEH HA JAaHHOU
npsMoi. JleMma o nepecedeHun
MapaJUIECTIbHBIX MPSAMBIX INIOCKOCTHIO

26

[TapannensHOCTb TpeX NpsIMBIX. Teopema o
TpEX MapauiedbHbIX IpAMBIX. Teopema o
CKPEILMBAIOIINXCSI PSAMBIX

27

[TapannensHoe MPOSKTHUPOBAHHE.
OcHOBHbBIE CBOMCTBA MapalIeIbHOTO
NpOeKTHpOBaHus. M300paxeHne pa3HbIX
¢buryp B napajsienbHON NPOEKIMU

28

lenTpanbHas npoekiusi. Yroiu ¢
COHAIIPaBJICHHBIMH CTOPOHAMH. YTOJ
MEX1y IPSIMbIMU

29

3aaun Ha JOKA3aTEILCTBO U
HCCIIeOBAaHUE, CBSI3aHHBIE C
PaCIOJIOKEHUEM TIPSIMBIX B IIPOCTPAHCTBE

30

ITonsATHA: MapauIeIBHOCTD IPSAMON U




IUIOCKOCTH B npocTpaHcTse. [Ipu3nak
MapajuIeIbHOCTU MPSIMON U TUIOCKOCTH.
CaoiicTBa mapajuieIbHOCTH MPSIMON U
IJIOCKOCTH

31

FeOMeTpH‘IeCKI/IC 3aJa4u Ha BBIYUCIICHUC U
JI0Ka3aTeJIbCTBO, CBSI3aHHBIE C
napajjiCJIbHOCTBIO IPAMBIX U IJIOCKOCTEH
B IIPOCTPAHCTBE

32

[TocTpoenue cedyeHust, MPOXOIAILIETO YEPE3
JAHHYIO IPSMYIO Ha YEPTEkKE U
MapayIeabHOTO IPyron npsmoil. Pacuér
OTHOILIEHU I

33

[TapannensHas IPOEKIUs, IPUMEHEHUE
IUISE IOCTPOCHHUS CEUCHHM KyOa u
napauienenuneaa. Ceoicraa
napajuiesienune/1a U Ipu3Mbl

34

[TapamensHbie wiockoctu. IIpusnaku
[apaJUIEIbHOCTH IBYX IIJIOCKOCTEH

35

Teopema 0 mapaieIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOAAIIEN
4yepe3 TOUKY, HE IPUHAIEKALLYI0 TaHHOU
IUIOCKOCTH U CIEACTBUS U3 HEE

36

CaoiicTBa napajuieNbHBIX MIJIOCKOCTEH: O
MapajieIbHOCTH MPSAMBIX TTEPECCUCHUS
IIPU NIEPECEUECHUH JIBYX MapajIeNIbHbIX
IJIOCKOCTEN TPEeThEN

37

CBoiicTBa mapajuIeNIbHBIX TUIOCKOCTEH: 00
OTpe3Kax MapaieIbHbIX MPSMBIX,




3aKITIOYEHHBIX MEX/TY ITapayluIeIbHBIMU
TUIOCKOCTSIMH; O TIEPECEUCHHUU TIPSIMOMA C
IBYMS TApAIJICTEHBIMU TUTOCKOCTSIMH

38

[ToBTopenue: Teopema [Iudaropa na
IUIOCKOCTH

39

IToBTOpEHME: TPUTOHOMETPUS
MIPSAMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a 1 MpsIMOYTOJILHOTO
napaiesnenumneaa

41

Breraucnenue aivH OTPC3KOB B KY66 u
MMpsAMOYT'OJIbHOM IAapaJIICIICIIUIICIAC

42

[TeprieHAMKYASAPHOCTH NPAMOUN 1
mrockoctu. [Ipu3nak
MEPIEeHIUKYISIPHOCTH MIPSIMON U
IJIOCKOCTH

43

[lepneHMKyIIPHOCTD NPSMOM U
miockocTH. [Ipru3Hak
MEPIEHAUKYISIPHOCTH MIPSIMOH U
IUIOCKOCTH

44

Teopema 0 CylIeCTBOBAHUU U
€MHCTBEHHOCTHU MPSAMOM, IPOXOAAIIEN
yepe3 TOUKY MPOCTPaHCTBA U
MEPIECHANKYISIPHOMN K INIOCKOCTH

45

[I1oCKOCTH U EPIIEHIUKYIISIPHBIE UM
IIPSIMBIE B MHOTOI'PAaHHUKAX

46

IInockoctu u NEPpNCHAUKYJISIPHBIC UM
MpsAMBbIC B MHOT'OI'paHHUKAX

47

[lepnenauKyIsip U HAKJIOHHASA.




[TocTpoenue neprneHuKyspa U3 TOUYKU Ha
MPSIMYIO

[lepneHauKyIsp U HAKJIOHHASA.

48 [TocTpoenue neprneHuKyIspa U3 TOUKU Ha
PSIMYIO

49 Teopema 0 TpEX NEpPHEHAUKYIIPAX
(mpsimast 1 oOpaTHasi)

50 Teopema o0 TpéX nepneHAuKyIIpax
(nmpsimast 1 oOpaTHast)

51 VYron Mexay CKpeIHBarOIUMUCS
IIPSIMBIMU
ITonck neprneHauKyJIIPHBIX MPSAMBIX C

52 MMOMOUIBIO TIEPIEHIUKYISIPHBIX
IJIOCKOCTER

53 OpToroHanbHOE NPOEKTUPOBAHUE
[TocTpoenue ceueHmit Kyoa, IPU3MBI,

54 MPaBWIBHOM NUPAMHUJIBI C IOMOLIBIO
OpPTOTOHAJIBLHOU MPOEKIIUH
[Toctpoenue ceueHuit Kyoa, IpU3MBI,

55 [IPaBUILHOM MUPAMUBI C TIOMOLIBIO
OPTOrOHAJIBHOM MTPOEKLIMHU
CuMMeTpust B IPOCTPAHCTBE

56 OTHOCHTEJIBHO IIocKocTu. Ilnockoctn
CUMMETPUIN B MHOTOTpaHHHUKaX

57 [Ipu3Hak nepneHIuKyJISIPHOCTH IPSIMOK U
IUIOCKOCTH KaK CJIEICTBUE CUMMETPUU

53 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér

paCCTOSIHI/Iﬁ OT TOYKH JO IINTIOCKOCTH




59

[IpaBuibHBIE MHOTOTpaHHUKH. Pacyér
paccTosiHUM OT TOYKHU JI0 TIIOCKOCTH

60

Crioco0bl OMyCTUTh MEPHEHAUKYJIISPHI:
CHMMETpHSI, CIIBUT TOYKH TI0
MapajuIeIbHON IPSIMON

61

CaBur 1o HenapauieabHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

Konrponbnas padora "B3anmuoe
PacrojIO0KEHUE NMPSAMBIX U INIOCKOCTEN B
npocTpaHcTsae”

63

[ToBTOpEHUE: Yyroa MeXIy NPSMBIMH Ha
TUIOCKOCTH, TPUTOHOMETPHS B
MPOM3BOJIEHOM TPEYTOJIHHUKE, TeOpeMa
KOCHHYCOB

64

[ToBTOpEHME: YrOa MEKIY
CKPEIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTPAHCTBE

65

['eomeTpryeckre METOIbI BHIYUCICHUS
yrila MeXy MPSIMBIMU B MHOTOI'paHHUKAX

66

JIByrpanHblil yroa. CBOMCTBO JIMHEHHBIX
YIJIOB JBYTPAHHOTO yTia

67

[lepnenaukymnspusie miockoct. CBONCTBA
B3aWMHO NEPHEHAUKYJIIPHBIX TIIIOCKOCTEN

68

[Ipu3Hak nepneHauKyJIApHOCTH
IIJIOCKOCTEM; TEOpEMa O MPAMOU
[IEpECEUYCHU ABYX IIIIOCKOCTEN
MEPIEHANKYJISIPHBIX TPEThEU IIIIOCKOCTH

69

[IpssmoyToNbHBIN Napaienenumnes; Kyo;




U3MEpEHUs], CBOMCTBA MPSIMOYTOJILHOTO
napajuiefienumnea

70

TeopeMa 0 AuaroHanIu NPSMOYIOJIBHOTO
napajuiesIenuea v ClIeICTBUE U3 Heé

71

CrepeomeTpuuecKkue U IpUKIaaHbIC
3aJla4d, CBS3aHHBIE CO B3AMMHBIM
PACIIOJIOKCHUEM MPAMBIX U INIOCKOCTHU

72

HOBTOpCHI/IeZ CKpCIIUBAIOIHECS IIPAMBIC,
napaJijiCJIbHBIC IIJIOCKOCTU B CTaHAAPTHBIX
MHOT'OrpaHHUKax

73

Hapa mapajjiCJIbHbIX IJIOCKOCTEH Ha
CKPCHINBAOIIUXCA MTPAMBIX, PACCTOAHUC
MCKAY CKPCIIHUBAOIIUMHACA IPAMBIMU B
MMPOCTBIX CUTyalUAX

74

Paccrosnue ot ToukH J0 IINIOCKOCTH,
pacCTOsAHUC OT HpHMOﬁ J0 IINIOCKOCTH

75

Brruucnenue pacctossHANA MEXIY
CKPELIMBAIOIIUMUCS IPSIMBIMU C
MTOMOUIBIO NEPIICHIUKYJIAPHON MIIIOCKOCTH

76

TpéxrpaHHsblil yroj, HEPaBEeHCTBA IS
TpexrpaHHbIX yrioB. Teopema [Iudaropa,
TEOPEMbI KOCHHYCOB U CUHYCOB JJIsI
TPEXTPAHHOTO yIJIa

77

DIeMEeHTHI CPEPUIECKON TEOMETPHH:
reoIe3NYEeCKUe JINHUYU Ha 3emiie

78

KonrponsHas padora "Yrisl u
paccrosiHus"

79

CucreMmaru3zanus 3HaHuN "MHOTOrpaHHUK




U €70 DJIEMEHTEI"

[Inpamnpa. Buael nupamun. IpaBunbsHas

80 1
nupamMuia

21 [Ipusma. IIpssmMast ¥ HAKIOHHAS IPU3MBIL. 1
IIpaBunbHas npusma

20 [IpssMo#t napaienenunesn, 1
PSMOYTOJIbHBIN Mapasienenunes, Kyo

23 Beinyxkible MHOrorpaHHuku. Teopema |
Ditnepa
Boinyxkiible MHOTOrpaHHUKH. Teopema

84 Oiinepa. [IpaBriibHBIE U TOJTYIIPaBUIIBHBIE 1
MHOT'OTPaHHUKHU

85 KonTponbhas padora "MHororpaHHuku" 1

26 ITonsiTvie BEKTOpa Ha IJIOCKOCTH U B |
IIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 PazHocth BEKTOpPOB 1

89 [TpaBuno mapamienenurnena 1

90 YMHO)K€EHUE BEKTOpa Ha YUCIIO0 1
Paznoxenune BekTopa 1o 6asucy Tpéx

91 BEKTOPOB, HE JIEKAIUX B OJHON 1
IJIOCKOCTH

92 CkansipHoe pOu3BECHUE 1

93 Boruncnenue yria Mex;1y BEKTOpaMu B |
MIPOCTPAHCTBE

94 IIpocreiimue 3a1a4u ¢ BEKTOpaMH 1

95 IIpocreiine 3a1a4u ¢ BEKTOPaMHU 1




96 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
97 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1
98 O06o001IeHre U crucTeMaTU3alus 3SHaHUN 1
99 O000111eHIE U CUCTEMATH3aIIU 3HAHUH 1
100 Hrorosast koHTpobHas paboTa 1
101 Wrorosas koHTpoipHas paboTa 1
102 O06o001IeHre U CUCTEMAaTU3aIUs 3HAHUHA 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KIIACC

Kosun4yecTBo yacos i DJIeKTPOHHBbIE
ara
uudgposbie
Nen/m | Tema ypoka Konrpoabusie | Ilpakruueckne | H3yYeHH
Bcero oOpa3oBaTeJibHbIE
padoThI padoThI s
pecypcsl

| IToBTOpenue TeMsl "KoopauHarsl BEKTOpa 1

Ha TUIOCKOCTH U B IPOCTpaHcTBe"
) IToBTOpenue temsl "CkaisipHOE 1

IIPOU3BEICHNE BEKTOPOB"
3 [ToBTOpenue TeMbl "Brruucnenue yria |

MEXJly BEKTOpaMHU B IPOCTpaHCcTBe"
4 [ToBTOpeHue TeMbl "YpaBHEHHE IPSIMOH, |

MPOXOIAIIEH Yepe3 ABE TOUKH"
5 YpaBHEHHE UIOCKOCTH, HOpMaJlb, 1

YpaBHEHHE IIOCKOCTH B OTPE3KaxX
6 YpaBHEHHKE IUIOCKOCTH, HOpMaJlb, 1

aBHEHUE IJIOCKOCTU B OTPE3KaxX

y
7 BekropHoe nmpousseneHue 1
2 JIuHeiiHble HEPABEHCTBA, TUHEUHOE |

IIPOrPaMMHUPOBAHNE
9 JInneliHble HEPABEHCTBA, JINHEWHOE 1

[IPOrpaMMUpPOBAaHNE
10 AHaJIUTUYECKHE METO/IbI pacuéTa yria 1

MEX/1y IPSIMbIMU B MHOI'OTPaHHUKAX
1 AHanuTHUYECKHE METO/Ibl pacuéra yria |

MEX/y TUIOCKOCTSIMA B MHOTOI'PaHHUKAX




dopmyiia pacCTOSIHUS OT TOUKH J10

12 IJIOCKOCTH B KOOPJIMHATAX

13 Haxosxnenue paccTostHu# OT TOYKH 70
MIJIOCKOCTH B Ky0Oe

14 Haxosienue paccTostHul OT TOUKH 10
IJIOCKOCTH B IPABUJILHOM MUpPaAMU/IE

15 KonrponbHas padora "AHanutudeckas
reometpus”

16 CeueHrss MHOTOTPAaHHUKOB: CTaH/IapTHBIC
MHOTOTPaHHUKH

17 CedeHusi MHOTOIPAHHUKOB: METO/I CIEI0B
CeueHuss MHOTOTPAaHHUKOB: CTaH/IapTHBIE

18 IJIOCKOCTH, IIEPECEUEHUS PSAMBIX U
IUIOCKOCTEH

19 [TapannenbHble NPsSIMbIE U MIJIOCKOCTH:
napajuieJIbHbIe CEUCHUS

20 [TapannenbHble NpsIMbIE U MIJIOCKOCTH:
pacy€r OTHOLIEHUM
[TapamiensHbIe TPSIMBIC U TITIOCKOCTH:

21 YIJIbI MEXTY CKPEIIMBAIOITUMHUCS
MPSMBIMU
[lepnienquKkynsipHBIC IPSIMBIE U

” IJIOCKOCTH: CTaHIapTHBIC Mapbl
MePIEHINKYIISIPHBIX TUIOCKOCTEH 1
MPSIMBIX, CHMMETPHUH MHOTOTPAaHHUKOB
[TepnienqukynsipHBIC IPSMBIE U

23 IJTIOCKOCTH: TEOPEMA O TPEX

MEPIEHAUKYIISIPAX




24

[lepnieniuKynsipHbIe MPSIMBIE U
IJIOCKOCTH: BBIYUCIICHUS JUIUH B
MHOTOTpaHHHKaX

25

[ToBTOpenue: onaau
MHOT'OYT'OJIbHUKOB, (POPMYJIbI JIJIs
TJI0IA e, COOOpaKEeHUSI IO T00MSI

26

[ToBTOpenue: mwIomanu
MHOT'OYT'OJIbHUKOB, (POPMYJIbI JIIs
Ioniaaen, CooopakxeHus Mo 100HsI

27

[ToBTOpEHME: momanu
MHOTOYTOJILHUKOB, ()OPMYIIBI JIJIs
IomIaaen, COoOpakeHUs MO00HsI

28

[Tnomaau ceyeHniit MHOTOTPaHHUKOB:
IUIOIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKeHHsI TOA00MS

29

[Tnomanu ceyeHnit MHOTOTPaHHUKORB:
IUIOIIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHHUS MOA00Us

30

Kontposnbnas padota "[loBropenue:
MHOTOTPaHHHUKH, CEYEHUS
MHOTOTPaHHUKOB"

31

O6béM Tena. O6beM MPSIMOYTOIBHOTO
napaJuleenuneaa

32

3agauu 00 yaIBOCHUU Ky0a, O KBaJpaType
Ky0a; 0 TPUCEKIIUH yTIiia

33

CrepeoMeTpHUECKUE 3aJa41, CBA3AHHBIE C
00BEMOM MPSIMOYTOIILHOTO
napajJiesienumnesa




[Ipuknagueie 3a1a4m, CBI3aHHBIE C

34 BBIYUCIICHHEM 00BEMA MTPSIMOYTOJIHHOTO
napajuiesenumnena

35 OO6BEM IpsIMO TPU3MBI

36 CrepeoMeTpHUECKUE 3aJa41, CBS3aHHBIE C
BBIUUCIIEHHEM 00BEMOB TPSMOIA TTPU3MBI

37 IIpuknanHele 3a1a4un, CBSI3aHHBIE C
00BEMOM TPSIMOM MPU3MBI
Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO

38 onpenenéHHoro uHTerpaia. OobéM
HAaKJIOHHOM MPU3MBI
Boruncnenue 00bEMOB TeN ¢ TOMOIIbIO

39 onpenenéHHoro uHTerpaia. Oobém
MApaMUIbI

40 ®opmyna o0béMa nupamuibl. OTHOILIEHHE
00BEMOB NUpaMUJ ¢ OOLIUM YIJIOM

A1 ®opmyna 00bpéMa rpamuibl. OTHOIIEHUE
00BEMOB MUPaMHU/ C OOIIMM yTIIOM

47 CrepeoMeTpHUECKUE 3aJa41, CBI3aHHBIE C
00bEMaMU HAKIIOHHOM MPHU3MBI

13 CrepeomeTpHuuecKue 3a1a4uu, CBI3aHHbBIE C
00BEMaMH TUPaAMUJIbI
[Ipuknagueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHbIE ¢ 00HEMOM HAKIIOHHOM
MIPU3MBI

45 [Ipuknagueie 3agaun mo Teme "OO0bEMBI

Ten", CBsI3aHHBIE C O0BEMOM TTUPAMUIBI




[Ipumenenune 00bpEMOB. Beruncnenue

46 pacCTOSIHUS 0 TUIOCKOCTH

47 Kontponbnas padota "O0bEM
MHOTOTpaHHUKa"
Hunuuapudeckast TOBEPXHOCTb,

48 o0pa3yroIue UIHHIPHISCKON
MMOBEPXHOCTHU

49 Hunuuap. [pssMoi KpyroBod HUIMHAIP.
[1nomaae MOBEpXHOCTU LUITUHIPA

50 KoHnnueckas moBepXHOCTh, 0Opa3yromye
KOHHUYECKOU MoBepxHocTU. Konyc

51 CedeHue KOHyca MIOCKOCTBIO,
MapasieIbHOMN MJIOCKOCTH OCHOBAHUS

57 VY ceuénnblil konyc. M3o00pakenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Inomans 60KOBOM MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH H
MOJIHOW MOBEPXHOCTU KOHYCa
CrepeoMeTpuieCcKHe 3a/1aud Ha

55 JI0Ka3aTeJIbCTBO U BHIYUCIICHUE,
MIOCTPOECHUEM CEUEHUN HUIMHAPA, KOHYCa
CrepeoMeTpuieCcKHe 3a/1a4yd Ha

56 JIOKa3aTeIbCTBO 1 BEIYHCIICHHE,
MOCTPOEHUEM CEUEHUM UIINH]IPA, KOHYyCca

57 [Ipuknagueie 3a7a4n, CBSI3aHHbBIE C

MUIMHAPOM




58

[Ipuknagueie 3a1a4m, CBI3aHHBIE C
IATUHAPOM

59

Cdepa u map

60

[lepeceuenue cheps! u mapa ¢
wiockocTeio. Kacanue mapa u cepst
IUIOCKOCTBI0. By u n3o0pakenue mapa

61

Ilepeceuenue cheps! u mapa ¢
ockocThio. Kacanue mapa u chepbl
IUIOCKOCTBIO. By u n3o0paxenue mapa

62

Ypasuenue cepsl. [Lnomanp chepsl u e€
yacreu

63

CummeTtpust cdepsl U mapa

64

CrepeomeTpuueckue 3a1a4u Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE cO cpepoit U mapom,
MMOCTPOCHHUEM UX CEUCHHM IJIOCKOCTHIO

65

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE cO cpepoit U mapom,
MMOCTPOCHHUEM UX CEYCHHM IIIOCKOCTHIO

66

HpI/IKHa,Z[HBIe 3aJa4u, CBA3aHHBIC CO
cdepoii u mapom

67

[ToBTOpEHUE: OKPYKHOCTH HA TUIOCKOCTH,
BBIYHCIICHHS B OKPY>KHOCTH, CTaHAapTHBIE
noxoous

68

Paznuunnie KOMGI/IHaHI/II/I TCJI BpallICHUA U
MHOTI'OI'PaHHUKOB

69

3anaun no teme "Tena U MOBEPXHOCTH




BpaieHus"

70

3anaun no teme "Tena U MOBEPXHOCTH
BparieHus"

71

Konrponsnas padora "Tena u
MIOBEPXHOCTHU BpaleHus"

72

O06wém nnnunapa. Teopema 06 00bEMeE
OpSIMOTO IIMIHHAPA

73

Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO
onpenenéHHoro uHTerpaia. Oobém
KOHyca

74

ITmomaay OOKOBOM M IOJIHOMH
MTOBEPXHOCTH KOHYCa

75

CrepeomeTpHuyuecKue 3a1a4uu, CBI3aHHbBIC C
BBIYUCIICHHEM O0BEMOB IIWIUHAPA,
KOHyca

76

[Tpuknanueie 3ana4yn mo Teme "OObEMBI 1
IJIOIIA M TTOBEpXHOCTEN Ten"

77

OO0BEM 1mapa 1 MapoOBOro CEKTOPA.
Teopema 06 06véme mapa. [Inomans
cdepsl. CTepeoMeTpHUECKHE 33/1a4H,
CBSI3aHHBIE C BBIYHUCIIEHHEM 00BEMOB
1Iapa, MapoBOro CErMEHTa U IapOBOTO
CEeKTOpa

78

[Tpuknanueie 3ana4yn no Teme "OObEMBI
Ten", CBA3aHHBIE C 00bEMOM I1apa U
wiomazabio chepsl. COOTHOIIEHUS MEXTY
TUIOIIASIMH TTOBEPXHOCTEH 1 00BEMaMu
MOJJOOHBIX TeJ




79

[TogoOHEbIE TENa B MPOCTPAHCTBE.
N3menenne o6bEéMa rpu mogo0uu.
CrepeoMeTpUyecKre 3aJaul, CBSI3aHHBIC C
BBIYHCIICHHEM 00BbEMOB Tell U TUIOIA e
MOBEPXHOCTEH

80

Kontponbnas padorta "[lnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

81

JiBmxeHus npocrpancTBa. OToOpakeHus.
JIBrokenus u paBeHCTBO (uryp. O0mme
CBOWCTBA JBHKCHUI

82

Buael n1BukeHUil: napaiebHbIN
MIEPEHOC, IEHTPAJIbHASL CUMMETPUS,
3€pKajibHasi CHMMETPHS, IOBOPOT BOKPYT
IpsAMOI

83

[TpeoOpazoBanust mogodus. [Ipsimas u
cdepa Ditnepa

84

FCOMeTpI/IHCCKI/IC 3aJla4v Ha MPpUMCHCHHC
JABUKCHUA

85

Kontponbnas padota "BekTopsl B
npocTtpaHcTae"

86

O6o61matomiee nosropenue 11 nonsituii n
MeToA0B Kypca reometpun 1011
KJIACCOB, CHCTeMAaTH3aIlis 3HAHHH:
"[TapaiennbHOCTh MPSAMBIX U MJIOCKOCTEN
B IIPOCTpPaHCTBE"

87

O6o06matomniee nosropenue 11 nonstuii n
MeToA0B Kypca reometpun 1011
KJIACCOB, CHCTEMAaTH3aIlis 3HAHHH:




"BekTops! B npocTpaHcTse"

88

O6o61matomiee nosropenue 11 nousituii u
MeToA0B Kypca reometpun 1011
KJIaCCOB, CHCTEMAaTH3aIlhs 3HAHHH:
"BexTops! B ipocTpaHcTae”

&9

O6o06maromiee noBropenue 11 mouaruit u
MeToA0B Kypca reometpun 1011
KJIaCCOB, CHCTEeMAaTH3all1s 3HAHHI:
"O6beM MHOTOrpaHHuKa"

90

O6o06miaromiee noBropenue 11 nmoHaTuit u
MeToA0B Kypca reometpun 1011
KJIACCOB, CUCTEMAaTH3allus 3HAHMI:
"O06beM MHOTOrpaHHUKa"

91

O6o06uiaromiee nosropenue 11 nouaruit u
MeTOJ10B Kypca reomerpun 10-11
KJIaCCOB, CUCTeMAaTH3alUsl 3HAHUM:
"ITnomaay moBepXHOCTU U 0OBEMBI
KpYTJibIX Ten"

92

O6o6matomiee nopropenue 11 monstuii u
MeToA0B Kypca reometpun 1011
KJIaCCOB, CUCTEMAaTH3aIlHsl 3HAHMIA:
"[Mnomaan MOBEPXHOCTU U O0BEMBI
KpYTJbIX Ten"

93

HroroBas KoHTpoNbHAs paboTa

94

WroroBas koHTpoJsibHAs paboTa

95

[ToBTOpeHmEe, 0600IICHNE 1
cucTeMaTu3auus 3HaHUI

96

HcTopust pa3BUTHS CTepEOMETPHH KaK




HAyKH U €€ pojib B pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3sBuTHs CTEPEOMETPUM KaK
97 HayKU U €€ poJib B pa3BUTUU

COBPCMCHHBIX MHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Hcropus pa3sBUTHS CTEPEOMETPUM KaK
08 HayKU U €€ poJib B Pa3BUTUU

COBPCMCHHBIX MHXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Hcropus pa3sBUTHS CTEPEOMETPUM KaK
99 HayKH U €€ pOoJIb B pa3BUTUHU

COBPCMCHHBIX MHXXCHCPHLIX U
KOMITIBIOTCPHBIX TEXHOJIOTHI

Hcropus pa3sBUTHSA CTEPEOMETPUM KaK
100 HayKH{ U €€ pOoJib B Pa3BUTUU

COBPCMCHHBIX MHKCHCPHLIX U
KOMITIBIOTCPHBIX TEXHOJIOT U

HcTtopus pa3BUTHS CTEPEOMETPUH KaK
HAYKU U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ PoJib B PA3BUTHUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

102

OBIIEE KOJIMYECTBO YACOB I10

102




ITPOTPAMME




INOYPOYHOE IINTAHUPOBAHUE YYEBHOI'O KYPCA CTATUCTUKA U BEPOATHOCTD

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KITACC

Ne i/nm

Tema ypoka

KoanuyecTBO 4acos

Bcero

KoHTpoJbHbIe
padoTbI

IIpakTHyeckue
padoThI

JlaTa
HU3y4YeHH
s

DJICKTPOHHBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypcbl

I'pad, cBs3HbI rpad, npeacraBiecHUe
3a/1auu ¢ TOMOIIBIO rpada

Crenens (BaJIGHTHOCTD) BepIIUHEL. [1yTh
B rpade. Llenu u muKIIb!

I'pads! Ha mnockoctu. JlepeBo
CIIy4ailHOTO KCIIEPUMEHTA

Cry4JaiiHble SKCTICPUMEHTHI (OTIBITHI) U
ClTydaiiHble COOBITHS. DIeMEHTapHbIE
COOBITHUS (MCXOTBI)

BeposTHOCTB ciiyuyaliHOTO COOBITHSI.
BeposiTHOCTH COOBITHIT B OTIBITAX C
PaBHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITUSIMH

BeposTHOCTE CiiyuyalfHOTO COOBITHS.
BepositTHOCTH COOBITHIT B OTIBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHUSMH

[lepeceuenue, 00beTMHEHNE MHOXKECTB




U COOBITUH, MPOTUBOIIOJIOKHbBIE
coObITus. DopMyIia CI0KEHUS
BEPOATHOCTEH

VYcioBHas BEpOSITHOCTh. Y MHOXKEHHE

8 BeposiTHOCTEeN. DopmyJia yCIIOBHOM
BEPOSITHOCTH
VYcioBHas BEPOSTHOCTb. Y MHOYKEHHE

9 BeposiTHOCcTe. Dopmyia yCIIOBHOM
BEPOSITHOCTH

10 ®opmyJia NOJHON BEPOATHOCTH

1 ®opmyna baiteca. HezaBucumsbie
COOBITUA

12 Komb6unatopHoe npaBuio yMHOKEHUS.
[lepectanoBku u dakTopua

13 Yucno couerannid. TpeyrosbHUK
[Tackans

14 dopmyna bunoma HeroTona
Kontponbnas padora Nel: "I'padsl,

15 BEPOSITHOCTH, MHOXECTBA,
KoMOuHaTopuka"
bunapHbIii cydaitHbIN OIIBIT
(ucmbITanue), ycrex U Heynava.

16 He3aBucumsble ucnsitanus. Cepus
HE3aBUCHUMBIX UCIIBITAHUH J0 TIEPBOTO
ycnexa

17 Cepust HE3aBUCUMBIX HCTIBITAHHUH 10
MEPBOro ycrexa

18 Cepust HE3aBUCHMBIX UCTIBITAHHIA




bepnynnu

19

CrnyuaiiHblii BBIOOD U3 KOHEUHOU
COBOKYITHOCTHU

20

[IpakTuyeckas pabota ¢
UCTIOJIb30BaHUEM JIEKTPOHHBIX TAOIHIL

21

Crnyuaiinas BenuuuHa. Pacripenenenue
BEepOsITHOCTEH. [Inarpamma
pacrpeneieHus

22

Onepanuu HaJl CIy4YailHBIMU
BenuunHamu. [Ipumepsl pacnpeneneHuil.
bunapnas cnydaiiHas BeIMYMHA

23

['eomeTpuyeckoe pacnpesesieHue.
bunomuaneHOE pacnpeneneHne

24

MareMaTnueckoe 0KUAAHUE CITy4aHON
Benu4YrHBL. COBMECTHOE pacIpeiesieHre
JBYX CIIy4alHbIX BEJIMYHH

25

HesaBucumsble ciiydaliHbIC BEJITMYHHBI.
CBolicTBa MaTEMaTUYECKOTO OKUAAHHUS.
MaremMaTHueckoe OKuaanne OnHapHOU
CIIy4allHOM BEJIMYHHbI

26

MaremaTtndeckoe oxXugaHue
r€OMETPUUYECKOro 1 OMHOMHUATIBHOTO
pacnpeneneHuin

27

I[I/ICHepCI/ISI " CTaHAAPTHOC OTKIIOHCHUC

28

Jucnepcust OMHApHOU CTydaitHOM
BeJIMUUHBIL. CBOMCTBA AUCTIEPCUU

29

Marematnueckoe OXHIaHUE
MPOU3BEJICHUS U AUCTIEPCUS CYMMBI




HE3aBUCHUMBIX CﬂyqaﬁHBIX BCJIIMYHH

Jucnepcust OMHOMUAIBHOTO
30 pactipenenenus. [IpakTudeckas padbora ¢
UCTIOJIb30BaHUEM AIIEKTPOHHBIX TAOIHIT

Jucnepcus U CTaHAAPTHOE OTKIIOHEHHUE

TrE€OMETPUUYECKOTO

31 pacnpenenenus. Jlpakruueckas pabora 1
C UCIOJIb30BAHUEM AJIEKTPOHHBIX
Ta0IHIL

32 O06o0061IeHre U crucTeMaTu3alus 3HaHu| 1
Kontponbnas padota Ne2: "Mcnbiranus

33 bepnymnu. Cirydalinple BETUYHUHBI U 1
pacnpezneneHus"

34 O0600611eHre U cucTeMaTu3alus 3HaHu| 1

OBUIEE KOJIMYECTBO YACOB I10 34
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11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTtpoJbHble
padoThI

IIpakTH4eckue
padoThI

Jara
H3y4YeHHn
s

DJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

Hepaenctso Yebbimena. Teopema
UYeoOnmmeBa. Teopema bepuynu. 3akoH
OOJIBIINX YHCET

Hepaenctso Yeobbimena. Teopema
Yeo6nimena. Teopema bepuyiuu. 3akon
OOJIBIINX YHCel

HepasenctBo UeoOnimena. Teopema
YeoOrimena. Teopema bepuynmnu. 3akon
OOJIBIINX YKCET

Br100opouHbIif METO] MICCIIETIOBAHUN

[IpakTrueckas paboTa ¢ UCTIOJIb30BaHUEM
AJIEKTPOHHBIX TaOJIHUIL

I'enepanbHast COBOKYIIHOCTD U CIIy4YanHas
BBIOOpKA. 3HAKOMCTBO C BBIOOPOYHBIMH
xapaktepuctukamu. OLieHKa CpeHEro U
JUCIIEPCUU TEHEPAIIbHON COBOKYITHOCTH €
IIOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTUK

I'enepanbHast COBOKYIIHOCTD U CIIy4YanHas
BBIOOpKA. 3HAKOMCTBO C BBIOOPOYHBIMH
xapaktepucTukamu. OLIeHKa CPETHEro U
JUCIIEPCUU T€HEPAIbHON COBOKYITHOCTH C
MIOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTUK




OrneHrBaHUE BEPOSITHOCTEH COOBITHM 1O
BBEIOOpKE

Craructuueckas runoresa. [I[poepka
MPOCTEUIIINX TUITOTE3 C MOMOILBIO CBOMCTB
M3YUYEHHBIX pacIpeaesIeHAN

10

Craructuueckas runoresa. [Ipoepka
MIPOCTEUIINX TUIIOTE3 C MOMOILBIO CBOMCTB
W3YYEHHBIX pacipeneIeHun

11

[IpakTudeckast paboTa ¢ HCIOIH30BAHHEM
ANEKTPOHHBIX TAOJIHIL

12

[Tpumepbl HENPEPHIBHBIX CIIYYaHBIX
BennurH. OyHKIKS IOTHOCTH
BEPOSITHOCTH

13

PaBHoMepHOe pactipenenenue. [Ipumepsl
3a/1a4, MPUBOIALINX K [TOKA3aTEeIbHOMY U K
HOpPMaJIbHOMY pacripeesIeHUsIM

14

q)}IHKIII/Ifl IIJIOTHOCTHU BEPOATHOCTHU
IIOKa3aTCJIbHOTO paclpCaACICHUA

15

OYHKIHUSA MTOTHOCTU BEPOSTHOCTH
HOPMAaJIbHOT'O PACIIPEIETICHUS

16

ITocnenoBaTenbHOCTh OAMHOYHBIX
He3aBUCUMBIX coObITHil. [TpuMep 3anaun,
npuBoAALIeH K pacupeneneHuto [Iyaccona

17

HpaKTI/I‘lCCKaH pa60Ta C UCITIOJIb30BAHHEM
QJICKTPOHHBIX Ta6J'II/II_I

18

KoBapuanust 1ByX CITy4ailHbIX BEJIMYHH.
Koaddurment koppensuun

19

CoBMecTHBIC HAOMIOJCHUS JBYX BEIIMUNH




20 Br16opounslii k03 GuLueHT koppensnuu

71 Paznuune Mex 1y JIMHEWHOM CBA3BIO U
MPUYUHHO-CIIEACTBEHHOM CBA3BIO

22 JIuneitnas perpeccus

” [IpakTyeckast paboTa ¢ UCIOIB30BaHUEM
JIEKTPOHHBIX TAOJIHIL
[TpencraBneHne JaHHBIX C TOMOLIBIO

24 TaOJIMI U AUarpamm, olnucaTenbHast
CTaTHCTHKA

’5 OnbITHI ¢ paBHOBO3MOXHBIMU
3JIEMEHTAPHBIMUA COOBITUSIMHU

26 Boruncnenue BeposiTHOCTEN COOBITHH C
npuMeHeHueM Gopmyi
Brruncnenue BeposaTHocTel cOObITHI C

7 MIPUMEHEHHEM TpapUUECKUX METOIOB!
KOOpJMHATHas MpsiMasi, 1epeBo,
nuarpaMma Diiepa

28 CiyualiHble BEJIMUMHBI U paclpeaeIeHus

29 MareMaTtuueckoe 0XKUJIaHUE CITyYalHON
BEJIMYUHBI

30 MaremaTuueckoe 0XKUAaHue CIydailHON
BEJTUYHUHBI

31 KonTponbHas padora: "BeposTHOCTE 1
cTaTUCTHKA"
Brruncnenue BeposaTHocTel cOObITHI C

32 npuMeHeHreM (popMyIT U TpapruecKux

METOJ0B




Brruncienue BeposiTHOCTEH COOBITHIA C
33 npuMeHeHueM GopMyIT U rpapuIecKux
METOJI0B

34 MareMaTtnueckoe 0XKUIAHUE CITy4alHON

BEIINYHNHBI

CrnyualiHble BEJTMUMHBI U pacrpeesieHusl.

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBHOM ITIPOI'PAMMBI YYEBHOT'O
KYPCA «AJITEBPA U1 HAUYAJIA AHAJIU3A»

10 KITACC

Kon
NpoBepsieMoOro
pe3yabTara

1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThl 0CBOCHUSI 0CHOBHOM
00pa30BaTeILHON NPOrPaMMBbI CpelHero 001ero 00pa3oBaHus

Yucia 1 BEIYUCIIEHUS

1.1

OnepupoBaTh TOHATHSAMH: pPALMOHATBHOE U JICHCTBUTENBHOE YHCIIO,
OOBIKHOBEHHAS U IECATHYHAS TPOOb, POLIEHTHI

1.2

BrinonHaTh apI/I(I)MeTI/I‘lCCKI/Ie ornecpannuun C pallnOHAJIbHBIMHA )41
JIeCTBUTEIbHBIMHU YHCIaMHU

1.3

BremonaaTs HpI/I6J'II/I)KéHHBIe BBIYHCJICHH:A, HCIIOJIb3Y IIpaBUjla OKPYIJICHUA,
ACJIaThb IIPUKUIKY U OLICHKY pE3yJibTaTa BBIYHCIICHHI

1.4

OnepupoBaTh MOHATUSIMH: CTETICHb C IIEJBIM TOKa3aTeJleM, CTaHJAapTHas
dbopma 3ammMcH ACHUCTBUTEIBHOTO YHCIIA, KOPEHb HATypajIbHOW CTEIEHU;
WCIIONIh30BaTh MOAXOMANIYI0 (POpMy 3amucH JACHUCTBUTENBHBIX YHCEN JJIS
pelieHus MPaKTUYECKUX 3a/1a4 U TPEICTABIICHUS TaHHBIX

1.5

OnepupoBaTh NOHATUAMU: CUHYC, KOCUHYC U TAHT€HC IPOU3BOJIBHOIO yTJIa;
UCIONb30BaTh  3alMCh  IPOU3BOJIBHOIO  yIyla  4epe3  oOpaTHbIE
TPUTOHOMETpHUYECKHe (PyHKINU

YpaBHEHHUsI U HEPABEHCTBA

2.1

OHCpHpOBaTB MOHATHUAMU: TOXKIACCTBO, YPAaBHCHUC, HCPABCHCTBO, LECJIOC,
palluOHAJIBHOC, HPpPpaHOHAIBHOC YpaBHCHHC, HCPaBCHCTBO,
TPUTOHOMCTPUUCCKOC YPABHCHHUC

2.2

BoinonHsaTe npeoOpa3oBaHus TPUTOHOMETPUUECKHUX BBIPAKEHUH U pellaTh
TPUTOHOMETPHYECKHE YPABHEHUS

23

BoinonusaTe npeoOpa3oBaHMs IENbIX, PAllMOHATIBHBIX W HUPPALMOHAIBHBIX
BBIDOKEHUII UM pellaTh OCHOBHBIE THIMbBlI LENbIX, PAlUOHATBHBIX U
MppallMOHATILHBIX YPaBHEHUI U HEPABEHCTB

24

HpI/IMeHSITI) YpaBHCHHUA W HEPABCHCTBA [JIA PCIICHHA MAaTEMAaTHYCCKHUX
3aJ1a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTell HayKu U peanbHON KU3HU

2.5

MonenupoBaTh peajdbHbIE CUTyallMd Ha S3bIKE aireOpbl, COCTABIATH
BBIPAKCHHS, YPABHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJa4M, HCCIEA0BAaTh
IIOCTPOEHHBIE MOJIEJIN C HCIIOIb30BAaHUEM alllapara ajareopbl

OyHKIMH U TpaduKu




OnepupoBaTh MOHATHIAMU: (HYHKIHS, CIIOCOOBI 3a1anus GyHKIIUU, 00JIaCTh

3.1 ompeneseHusT ¥ MHOXKECTBO 3HaueHWW GyHKIuH, Tpaduk GyHKIHH,
B3aUMHO OOpaTHBIC (PYHKITUN
30 OnepupoBarh TOHITHSAMH: YETHOCTP W HEYETHOCTH (YHKIUH, HYIH
' (YHKITUH, IPOMEKYTKH 3HAKOTIOCTOSTHCTBA
33 Hcnonp3oBatek rpaguky GyHKIUHA U1 pelieHns ypaBHeHUN
14 Crtpouts u yuTath rpaduKu JUHEHHOW (QYHKIIUHU, KBaAPATHUHON QYyHKIUH,
CTETIEHHOH (PYHKIIHH C IEJTBIM TIOKa3aTelieM
Ucnonp3oBath rpaduku (QYHKIMA JUIsi HUCCIENOBAHUS MPOIECCOB U
3.5 3aBUCHMOCTEH MpH pelIeHUuH 3aJad M3 JPYruX Y4eOHBIX MPEIMETOB U
peabHOM JKU3HH, BBIpaXKaTh GOPMYJIaMU 3aBUCUMOCTH M@Ky BEIMUYNHAMU
4 Hauana matemaTnueckoro aHaiansa
41 OnepupoBarh MOHATUSMHU: TOCIEAOBATEIBHOCTh, apudmeTnyeckas u
' reoMeTpHYECKast IIPOTPECCHU
47 OnepupoBarh TMOHATUSMHU: OECKOHEUHO YOBIBArOIIasi TeOMETpUYECKas
' mporpeccusi, CyMMa OECKOHEYHO yOBIBAIOIICH reOMETPUIECKON TPOrPEecCuu
43 3amaBath MOCIEA0BATEILHOCTH PA3IUYHBIMU CIIOCOOAMHU
44 Hcnonb3oBarh CBOMCTBA TMOCJIEAOBATEIBHOCTEM M MPOTPECCUd ISt
' pelIeHus peallbHbIX 3aJa4 MPUKIAIHOTO XapaKTepa
5 MHoOkecTBa 1 JJOTHKA
5.1 OnepupoBarh MOHATUSAMHI: MHOXECTBO, OTIEPAIIUH HAJlT MHOKECTBAMU
Hcnonb30BaTh  TEOPETHKO-MHOKECTBEHHBIM — ammapar s ONUCAHUS
5.2 pEabHBIX MPOIECCOB U SBIECHUH, NP PEIICHUU 3a/1a4 U3 JPYTUX YIEOHBIX
MpeIMETOB
53 OnepupoBaTh  TMOHSATUSIMU:  OINpeAeNieHHEe,  TeopeMa,  CIEJICTBUE,
JI0Ka3aTeNbCTBO
11 KJIACC
Kon .
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI OCBOEHUSI OCHOBHOI
MPOBEPSIEMOT0 .
00pa30BaTeILHON NPOrPaMMBbl CpelHero 001ero o0pa3oBaHus
pe3yabTara
1 Yucnna 1 BBIYUCICHUS
OnepupoBarh TOHITHSIMH: HATypalbHOE, MEI0€ YHCIO; HCIOIb30BaTh
1.1 MPU3HAKKA JCITMMOCTH LEJIBIX YHCEN, PA3JIoKCHHE 4YHCIIa Ha TPOCTHIE
MHOKUTENH ISl PEIICHUS 33]1a4
1.2 OnepupoBath MOHATHEM: CTEIIEHb C PAllMOHAIBLHBIM ITOKa3aTeIeM
13 OnepupoBarTh NOHATUAMHU: JIOrapudM UKcia, AECATUYHBbIE U HATypaJlbHbIE

JorapudmMpl




YpaBHEHUS 1 HEPABEHCTBA

2.1

[IpumensiTb cBoOMcTBa CTENEHHM JUIsl IPeoOpa3OBaHUs  BBIPAKEHUH,
ONEpHUPOBATh IOHATUSAMHU: II0KA3aTEIbHOE YPAaBHEHHE W HEPABEHCTBO;
peniaTb OCHOBHBIE TUIIBI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB

2.2

BrimonHATe  TpeoOpa3oBaHUs BBIPAKEHHH, COJCPXKAIIUX JIOTapHU(MBbI;
OIIEPUPOBATH TMOHATUSAMH: JIOTApUPMHUUECKOE YpPaBHEHHWE U HEPABEHCTBO;
pemaTh OCHOBHBIE THITBI JTJOTApU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB

23

Haxoauth peuicHud HpOCTGfII.HHX TPUTOHOMCTPUUCCKHUX HCPABCHCTB

24

OnepupoBaTh NOHATUAMU: CHCTEMa JIMHEHHBIX YpPaBHEHUU U €€ pelleHUE;
UCIOJIb30BaTh CUCTEMY JIMHEWHBIX YpaBHEHU Ui peUICHHs MPaKTHUECKUX
3aa4

2.5

HaxonuTe pemenus npocTelmx CUCTEM U COBOKYITHOCTEN pallMOHAIbHBIX
YpPaBHEHUI U HEPABEHCTB

2.6

MopenupoBaTh peaibHbIE CHUTyallud Ha S3bIKE alnreOpbl, COCTaBIIATH
BBIPA)KCHHS, YPAaBHEHUS, HEPABEHCTBA M CHUCTEMBI IO YCIOBHIO 3aJayH,
UCCIIEIOBATh OCTPOSHHBIE MOJIENIH C UCIIOJIb30BAaHUEM arrapaTa anreopsl

OyHKIMH U TpaQuKH

3.1

OnepupoBaTh MOHATUSAMH: IepHOAMYECKass (QYHKUUS, TMPOMEXKYTKH
MOHOTOHHOCTH (YHKIIMH, TOYKM SKCTpeMyMma (QYHKLUUH, HauOojbllee WU
HauMEHblIIee 3HaYeHHUs (PYHKIMM Ha MPOMEXKYTKE; MCIIONb30BaTh MX IS
uccieoBaHus (pyHKIUH, 3aJaHHON IrpaduKoM

3.2

OnepupoBarh MOHATUSIMH: IpaUKU MOKa3aTeIbHON, JIOTapuMUIECKOH U
TPUTOHOMETPHUECKUX (YHKIHHI;, H300pakaTh HMX Ha KOOPAWHATHOU
IJIOCKOCTH M UCIIOJIB30BATH I PEILICHUS] YPABHEHUIN 1 HEPAaBEHCTB

33

N3o0pakaTh Ha KOOPAMHATHON TUIOCKOCTU TpauKy JIMHEHHBIX YpaBHCHHM
Y UCTOJIb30BaTh UX AJIS PELICHUS] CUCTEMBbI INHEHHBIX YPaBHEHUI

3.4

Ucnons3zoBate rpaduku GyHKOMA 7 WCCIAEAOBAHHUS IPOIIECCOB M
3aBUCUMOCTEHN U3 IPYTUX YUCOHBIX AUCIUILUIMH

Hauana MmatemaTndyeckoro aHaiusa

4.1

OmnepupoBaTh MOHATUSAMU: HETIpepbIBHAS (DYHKIIMS, TIPOU3BOIHAS (QYHKIINY;
UCTOJIb30BAaTh F€OMETPUUECKUN U (PU3MUECKUI CMBICI NMPOU3BOAHON ISt
pelieHus 3a1a4

4.2

HaxonuTh  mpou3BOAHBIE  BJIEMEHTApPHbIX  (YHKUUH,  BBIYUCIATH
MIPOM3BOJIHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO (DYHKIIMH

4.3

Hcnonp3oBaTh  NPOM3BOJAHYIO  JUIsl  HCCEeNOBaHUS  (QYHKIMM  Ha
MOHOTOHHOCTh M 3KCTPEMYMBI, NMPUMEHSITh PE3yJNbTaThl HUCCIEIOBAHUS K
MIOCTPOCHHUIO TPaPUKOB

4.4

Hcnonws3oBaTh MMPONU3BOAHYIO JJII HAXOXACHUA HAWIYUIICTO PCIICHUA B
MPUKIAAHBIX, B TOM YHCJIC COLIMAJIBHO-OKOHOMUYCCKHUX, 3aaadax

4.5

OnepupoBaTh MNOHATHSAMHM: TepBooOpa3Hass M MHTErpaj; I[OHUMAaTh
reOMEeTPUUECKUH B (PU3UUYECKHI CMBICIT HHTETpaja




4.6

HaxomuTe mepBooOpa3Hbie AIIEMEHTAPHBIX (DYHKIIHIA, BEIYUCISATH HHTETPAIT
o ¢popmyne Hertotona — JleliOnuna

4.7

Pemarp npuxiiagHbie 3a1a4d, B TOM YHCIE COLMAIBbHO-3KOHOMHUYECKOTO U
(GU3M4ECKOro Xapakrepa, CpeACTBAMU MaTEMaTHYECKOr0 aHAIIN3a

INPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJABHOM IPOIT'PAMMBI YYEBHOI'O

KYPCA «I'EOMETPUS
10 KIIACC
Kon >
IIpoBepsieMble MPeIMETHBIE PE3YJIbTATHI OCBOEHHUS OCHOBHOI
NpPOBEPSIEMOro .
06pa30BaTeILHON MPOrPAMMBbI CPEIHEro 001ero 00pa3oBaHmsi
pe3yabTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATHSIMU: TOYKA, IPIMast, IFIOCKOCTh
79 [TprMeHSTh aKCHOMBI CTEPEOMETPUHM M CIICACTBUS M3 HUX HPH PELICHUH
' reOMETPUYECKHX 3a/1ad
73 OnepupoBaTh TOHATHAMHU: [APAUIETBHOCTE W TIEPHEHIUKYIAPHOCTD
' OPSAMBIX U ITIOCKOCTEH
14 KnaccuuuupoBars B3aMMHOE PACIIOIOKEHHE NPSAMBIX U IUIOCKOCTEN B
' MPOCTPAHCTBE
OmnepupoBaTh MOHATHAMM: JBYTPAHHBIA yroJ, IPaHd JBYIPaHHOIO YIJa,
7.5 pebpo JBYrpaHHOTO yriia, JTUHEHHBIA YroJl ABYTPAHHOTO YIJIA, TPayCHas
Mepa JIBYTPAHHOTO yria
76 OmnepupoBaTh MHOHATUSAMH: MHOTOTPAHHUK, BBIMYKIBIA W HEBBITYKJIBINA
' MHOTOIPaHHMK, 3JIEMEHTHI MHOTOTPAHHHUKA, TIPaBUIILHBIA MHOTOIPaHHHK
77 Pacro3HaBaTh OCHOBHBIE BHIBI MHOTOTPAHHHUKOB (MUpaMuia, Mpu3Ma,
' NPSAMOYTOJIBHBIN TapauIesenume, Kyo)
KnaccuuuupoBats ~ MHOTOTPAHHHMKH,  BBIOMpas  OCHOBAaHHMS  JUIS
7.8 KaccuuKanuy (BBIMYKIIBIC W HEBBITYKIIbIE MHOTOIPAHHHUKH, TPABUIILHbIE
MHOTOTPaHHHKH, TPSIMBIC U HAKJIIOHHBIE IPU3MBI, TTapaljIesIeTHITC/IbI)
7.9 OrneprpoBaTh MOHATUSMH: CEKYIIast IIOCKOCTh, CEYEHHE MHOTOIPAHHUKOB
710 OOBACHATH NPHUHIMIBI TIOCTPOEHHS CEYEHUI MHOIOTPAHHUKOB, MCIOJIbB3Ys
' METO/I CJIC/IOB
CTpOUTh CeYeHHsT MHOTOTPAHHHKOB METOJOM  CJIEIOB, BBINOJIHATH
7.11 (BBIHOCHBIC) MIOCKHE YCPTEHKH U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (GUTYP:

BUJ] CBEPXY, COOKY, CHU3Y




7.12

PemaTe 3amaum Ha HaxO0XKJIEHUE rCOMECTPUICCKUX BCIWYHUH I10 06pa3uaM
WIn ajJroputMam, IHIpPUMEHSAA HU3BECTHBIC AHAJTIUTUYCCKHUE MCETOABI IIPU
pPEIICHUN CTaHAApPTHBIX MaAaTEeMAaTUYCCKUX 3aJa4 Ha  BBIYUCJIICHHUC
paCCTOﬂHI/Iﬁ MCXKAY ABYMSA TOYKaMH, OT TOYKH OO0 HpHMOﬁ, OT TOYKHIO
IUIOCKOCTHU, MCKAY CKPCIIUBAOIIUMHUCH ITPAMBIMHA

7.13

Pemate 3amaun Ha HAXO0XKIEHHE TE€OMETPUUYECKUX BEJIIMUMH MO oOpaslam
WU aJdToOpuTMaM, TPUMEHSS W3BECTHBIC AHATUTHYCCKUE METOIbl TIPH
pElIeHNH CTaHAAPTHBIX MaTeMaTHMYeCKUX 3aJad Ha BBIYHCIEHUE YIJIOB
MEXIy CKPEIIMBAIOIIUMUCS MPSIMBIMU, MEXIY MPSAMOM M IJIOCKOCTHIO,
MEX/1y TUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB

7.14

Brruucasate 00bEMBI U IO TOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3Ma,
nupamMuga) ¢ MpUMEHEeHHeM (OpPMyJI, BBIYHCIATh COOTHOIIEHUS MEXKIY
IUIOUIA/IIMU [TOBEPXHOCTEN, 00BEMaMH MOA0OHBIX MHOTOI'PaHHUKOB

7.15

OnepupoBaTh NOHATUSMU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCb M
TUIOCKOCTh CHMMETPUH, LIEHTP, OCh M IUIOCKOCTh CHMMETPUHN (UTYPBI

7.16

W3BnekaTh, mnpeoOpa3oBbIBaTh W HHTEPIPETHPOBATH HH(POPMAILUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPHUYECKUX (Urypax, MpeJCTaBICHHYIO Ha
yepTexax U pUCcyHKax

7.17

HpI/IMeHSITL TCOMETPHUICCKUC (l)aKTBI AJIL pelICHUsA CTECPCOMETPHUICCKUX
3aa4, MNOpCAIojararonmmux HCECKOJIbKO MHIaroB pceHiCHus, c¢CJIu YCIOBUA
IMPUMCHCHUA 3a/IaHbI B SIBHOH (bopMe

7.18

[IpumensTh mpocTeilllive MporpaMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4

7.19

[IpuBOoaUTE NpHMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKWU3HHM, PACIIO3HABATh MPOSBICHNE 3aKOHOB T€OMETPUU B UCKYCCTBE

7.20

[IpuMeHATH MOTYYEHHBIE 3HAHMS HA MPAKTUKE: aHAIU3UPOBATH peallbHbIC
CUTYyallMu U NPUMEHATh U3yYECHHBIC IIOHATHUS B IIPOLIECCE ITOMCKA PELICHUS
MaTeMaTHIeCKu CHOPMYITUPOBAHHON MPOOIEMbI, MOAETHPOBATH peabHbIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MCCIIEIOBAaTh ITIOCTPOCHHBIE MOJAEIN C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TOHATUN U TEopeM, ammapara anreOpsl,
pemiaTh  NPAaKTHMYECKWE  3aJa4d,  CBA3aHHBIE C  HAXO0XKJICHHEM
r€OMETPUYECKHUX BETNYUH

11 KJTACC

Konx
NPoBEPsIEMOro
pe3yJbTara

6

HpOBepﬂeMbIe NPpEeAMETHBIC PE3YJIbTAThI OCBOCHUSA OCHOBHOI
06pa3OBaTean0ﬁ NnmporpaMmasl CpeaHET 0 oﬁmero 06pa3OBaHI/Iﬂ

I'eomerpus

6.1

OnepupoBaTh MOHATHSIMH: LWIMHIPUYECKAs MOBEPXHOCTb, OOpa3yrollne




WINHAPUYECKOW TOBEPXHOCTH, IIMIIMHAP, KOHUYECKass MOBEPXHOCTH,
o0pa3syronie KOHHYECKOW TTOBEPXHOCTH, KOHYC, chepruecKkasi TOBEPXHOCTh

6.2 PacnioznaBate Tena Bpamenus (HUIUHIP, KOHYC, cdepa U map)
6.3 OOBACHATH CIOCOOBI MOTYYSHHS TEJl BPALICHUS
6.4 KnaccudunmposaTs B3auMHOE pacnoiiokeHue cepsl U MI0CKOCTH
OnepupoBaTh MOHATHSIMU: IAPOBON CETMEHT, OCHOBaHHE CErMEHTa, BbICOTa
6.5 CErMEHTa, IIApOBOM CIIOM, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO
CJI0$1, IIAPOBOM CEKTOP
6.6 Boruncnsate 00bEMBI M IUIOHIAJM TOBEPXHOCTEH Ten  BpallleHus,
' reOMETPUUYECKUX TeJl C TPUMEHEHHEM (popMyT
OnepupoBaTh TOHSATHSAMU: MHOTOTPAHHUK, BIHMCAaHHBIH B cdepy
6.7 OIMCAHHBIN OKOJIO cdephl, cdepa, BIUCAHHAS B MHOTOIPAaHHHUK WM TEIO
BpallleHUs
6.8 BbIYHCHsATE COOTHOIIEHUS MEXY IUIOMIAASIMHU TTOBEPXHOCTEH 1 00bEMaMu
' HOJOOHBIX TEI
6.9 N3o6paxaTth u3zydyaemble (GUTYpPHl OT PYKH M C TPUMEHEHHEM IMPOCTHIX
' YEepTEKHBIX HHCTPYMEHTOB
BoinonHATe  (BBIHOCHBIE) IIJIOCKHE YEPTEKU M3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (Uryp: BUA CBEpXy, COOKY, CHM3Y; CTPOUTH CEUYECHHs Te
BpaIlIeHUs
W3Bnekarb, WHTEpHIpeTHpOBaTh M MpeoOpa3oBbIBaTh HH(OpPMALMIO O
6.11 MIPOCTPAHCTBEHHBIX TE€OMETpUYEeCKUX (urypax, TMpeACTaBIEHHYI0 Ha
YyepTexax U pUCyHKax
[TpumensTe reoMeTpudeckue (aKThl IS PEIMICHHS CTEPEOMETPHUYECKHX
6.12 3a/la4, NPEANOJaralolliuX HECKOJbKO IIIaroB pEIIeHUs, €CId YCIOBUS
MIPUMEHEHHUS 3a/1aHbl B IBHOU (hopme
6.13 OnepupoBath NOHATHEM: BEKTOP B IPOCTPAHCTBE
BbInonHATE [EHWCTBUS CIOKEHHUSI BEKTOPOB, BBIUMTAHUA BEKTOPOB H
6.14 YMHOXXEHHUSI BEKTOpa Ha 4YHUCIO, OOBACHATh, KAaKUMH CBOWCTBAMH OHHU
o0yagaoT
6.15 [IpumeHsATh NpaBuIO Napajviesenuneaa Mpu CI0KEHUU BEKTOPOB
OnepupoBaTh NOHATUAMU: JAEKApPTOBBI KOOPAMHATHI B IPOCTPAHCTBE,
6.16 BEKTOP, MOJIyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPIUHATHI BEKTOpaA, yrol
’ MEXJ1y BEKTOpaMH, CKaJspHOE MPOU3BEJCHUE BEKTOPOB, KOJIMHEAPHBIE U
KOMIUTaHAPHBIE BEKTOPBI
Haxomute cymMmy BEKTOpPOB M NpPOM3BEJCHHE BEKTOpa Ha 4YMCIIO, YToJl
6.17 MEXJ/1y BEKTOpaMH, CKaJspHOE MPOU3BEICHHE, PACKIaJIbIBaThb BEKTOp IIO
JIByM HEKOJUIMHEAPHBIM BEKTOpaM
6.18 3aznaBath IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBON CUCTEME KOOPIAUHAT
6.19 Pematp mpocreiinyie reoMeTpuuecKkue 3aJaud Ha MPUMEHEHHE BEKTOPHO-




KOOPJMHATHOTO METO/Ia

6.20

Pemrats 3aJa4ud Ha JO0Ka3aTCIbCTBO MAaTCMAaTUYCCKUX OTHOIIECHUH W
HaxXOXIACHUC TCOMECTPUUCCKHUX BCJIHWYUH II0 06pa3uaM WK aJIropuTMam,
IIPpUMCHAA HU3BECTHLIC METOAbI npu PEIICHUH CTaHAAPTHBIX
MaTEMaTUYCCKUX 3aJa4

6.21

IIpuMeHATH HpoCTEUIIME IPOrpaMMHBIE CpPEINCTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUYECKUX 3a]1a4

6.22

HpI/IBOIlI/ITB NpUMEPbl MATCMATUYCCKUX 3aKOHOMepHOCTeﬁ B IpUpOAC U
JKU3HU, PACIIO3HABATH MPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpuMeHATH MOJyyeHHbIE 3HAHUS HA MPAKTUKE: aHAJU3UPOBaTh peajbHbIC
CUTyallud ¥ MPUMEHATh U3yUYEHHbIE TOHATHS B IPOLIECCEe MOMCKA PEeLICHUS
MaTeMaTH4ecKu c(HOpMyIUPOBAHHOM MpoOIeMbl, MOAEIHPOBATh peallbHbIE
CUTyallul Ha SI3bIKE T€OMETPUM, MCCIEA0BAaTh ITOCTPOCHHBIE MOJEIN C
UCIOJIb30BAHUEM I'€OMETPUYECKHX MOHATHH U TeopeM, ammapara aiareopsl,
pemars  NpakTUYEeCKHME  3a7aud,  CBA3AHHBIE C  HAXO0XJIECHUEM
re€OMETPUUECKUX BEIUUUH

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITIPOI'PAMMBI YYEBHOT'O

KYPCA «BEPOATHOCTDb»
10 KJIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThl 0CBOEHNSI OCHOBHOI
NPOBepPsieMOro .
00pa3oBaTeILHON NPOrPaMMBbI CpelHero 001ero 00pa3oBaHus
pe3yJabTarta
6 Teopus BEpOATHOCTEN U CTATUCTHKA
6.1 YuTaTh ¥ CTPOUTH TAOIHUIIBI U TUATPAMMBI
6.2 OnepupoBaTh  MOHATUAMHU:  CpeHee  apu(MeTHyecKkoe,  MeJHaHa,
' HauOoJsbIIee, HAMMEHbIIIEE 3HAYCHHUE, pa3MaX MAaCCHBA YMCIOBBIX JaHHBIX
OnepupoBaTh MOHATHSMHU: CIyYalHBIM SKCIEPUMEHT (OMBIT) U cly4aifHoe
COOBITHE, 3JEMEHTapHOE COOBITHE (SJIEMEHTApHBIH MCXOMA) CIy4yailHOro
6.3 OMBbITA; HAXOAWUTh BEPOSTHOCTM B ONBITAX C PABHOBO3MOXHBIMU
CIly4yaliHBIMHU COOBITHSIMHU, HAXOUTh U CPABHUBATh BEPOSITHOCTU COOBITHI B
M3YUYEHHBIX CITy4alHBIX SKCIIEPUMEHTAX
Haxonute u ¢dopMynupoBaTh cOOBITHSA: IiepeceueHre U OObEeJUHEHUE
6.4 JAHHBIX COOBITUH, COOBITHE, MPOTHBOIOJIOXKHOE JAHHOMY COOBITHIO;
' M0JIb30BaThCA AUarpaMmamu Ditniepa u GopMysIoi CII0KEHHs BEpOSITHOCTEH
IIPU PELIeHUH 3a7a4
6.5 OnepupoBaTh NOHITUSIMHU: YCIOBHAsI BEPOSITHOCTh, HE3aBUCUMbIE COOBITHS;




HaXOJUTh BEPOSATHOCTU C IMOMOIIBIO IMPaBUIA YMHOXEHHUS, C MOMOUIbIO
JIepeBa CIIy4alHOTO OIbITa

6.6 [IpumeHsTh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3a7a4

OHGpPIpOBaTB MOHATHUAMU: HUCHBITAHHUC, HC3aBUCUMBIC HCIIbITAHUA, CCPUL
HCHBITaHHfI, yCexX M HCydada, HAXOAUTb BCPOATHOCTU COOBITHH B cepun

6.7 HE3aBUCHUMBIX HCHBITAHUM /O MEPBOro yclexa, HaXOIUTh BEPOSTHOCTH
COOBITHI B CEpHUU UCTIBITAHUHN bepHym
6.3 OnepupoBarh  NOHATUSIMU:  CllydyailHass  BEJIMYMHA, pacHpenesieHue
) BEpPOSITHOCTEH, TUarpaMmma pacrupeaeiaeHus
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOI
NMpoBepPsIeMOro .
o0pa3oBaTe/ibHOI NPOrpaMMBbI Cpe/IHero 001ero 0opa3oBaHusi
pe3yJbTarTa
5 Teopust BEpOATHOCTEN U CTATUCTHUKA
51 CpaBHMBaTh BEPOSITHOCTH 3HAYEHHI CiIy4yaiHOM BEJINYHHBIIIO
) pacrpeiesieHuI0 WIH C TOMOIIbIO AUarpaMm
OnepupoBarh MNOHATHEM MATEMaTHYECKOTO  OXHUAAHUSA, MPUBOJIUTH
59 MPUMEPBI TOTO, KaK MPUMEHSIETCS MAaTEeMaTUYECKOE OXKUJIAHWE CIIy4yalHOU
’ BEJIMYMHBI, HAXOAUTh MATEMaTUYECKOE  OXHJAHME 1O JAHHOMY
pacrpeaeeHuIo
53 Nwmets npencraBieHue o 3aK0HE OOJIBIITUX YHCET
54 Nmets npeacraBieHne 0 HOPMaIbHOM PaCIPEEICHUN

HNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA YUEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA AHAJIU3A»

10 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHUSA
1 Yucna v BBIYUCICHUS

Panmonaneupie  uucna. OOBIKHOBEHHbIE M JIECATUYHBIE JPOOM, IPOLIEHTHI,
11 OecKOHEeYHbIe Nepruoaudecke Apodu. ApupMeTHUecKre orepanuy ¢ paloHaIbHBIMU
' YHCJIaMH, TPeoOpa30BaHus YUCIOBBIX BeIpakeHUH. [Ipumenenue npo6eil u mpoueHToB

JJI pCHICHU IMPUKIAAHBIX 3a1a4 U3 pa3IMUYHbIX 0Tpacnefl 3HAHWUHN U peam)Hoﬁ KHU3HU

JleiicTBuTenpHBIC YnCia. PallnoHaAbHBIC U HPPANIMOHAIBHEIC YncIa. ApUDMETHICCKIEC
1.2 omnepalnuu C JCHCTBUTEIbHBIMU uyuciamu. [IpuOmmkE€HHbIE BBIYUCIICHHS, IpaBuia
OKpYTJICHUS, TPUKUIKA U OLIEHKA pe3yJibTaTa BEIYMCICHUN




Crenens ¢ nenbiM nokaszareneM. CtanaaptHas Gopma 3armucH 1eHCTBUTEIIBHOTO YUCIa.

1.3 Hcnonp3oBanue momaxosiieit hopMbl 3aMuCH JACHCTBUTEIBHBIX YHCEN IS PEIICHUS
MPaKTUYECKHUX 3aJ1a4 ¥ TPEJICTABIICHUS TAHHBIX
14 ApudpmeTnueckuii KOpeHb HaTypalbHOM CTeneHu. JleHcTBUS C apupMeTHUYEeCKUMHU
' KOPHSIMU HaTypaJIbHOM CTENIEHU
15 CuHyc, KOCMHYC W TaHIE€HC YHCJIOBOTO aprymeHTa. ApPKCHHYC, AapKKOCHUHYC,
ApPKTaHI'€HC YHCIIOBOTO apryMEHTa
2 YpaBHEHHUs 1 HEpABEHCTBA
2.1 ToskmecTBa U TOXKAECTBEHHBIE MPEOOpa30BaHUS
27 [IpeoOpazoBanre TPUTOHOMETPUUECKHUX BhIpaKeHUH. OCHOBHBIE TPUTOHOMETPUUECKHE
' (hopMyTbI
)3 VpaBHeHue, KopeHb YypaBHeHHs. HepaBeHCTBO, pelieHHMe HepaBeHCTBA. MeToj
WHTEPBAJIOB
2.4 Pemienue nensix u IpoOHO-pAIIMOHAIBHBIX YPaBHEHUN U HEPABEHCTB
2.5 Perenne nppalinoHanbHbIX YpaBHEHUN 1 HEPABEHCTB
2.6 Pelienne TpUroHOMETpUYECKUX YpaBHEHUH
57 [Ipumenenue ypaBHEHUN U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a/1ay U 3a]1a4 U3
' pa3IUYHBIX 00JIacTel HAYKU U PEaTbHOM KU3HU
3 OyHKIWH U TpaduKu
31 OyHknus, crnocoObl 3amanust ¢yHkiuu. ['padux dyskumu. B3aumao o0paTHBIE
' (GyHKIHH
19 O6nactp ompeneneHuss W MHOXECTBO 3HadeHWW ¢yHkumu. Hymum ¢dyHKImm.
’ [TpomeXyTKH 3HAKOIIOCTOSTHCTBA. YETHBIE M HEUETHBIE ()YHKIIMH
13 Crenennast GyHKIMSI C HATYpaJIbHBIM U LIEJBIM MOKa3ateiaeM. EE cBoiicTBa u rpaduk.
' CgoiicTBa u TpaduK KOPHS 1-0¥ CTETICHU
34 TpuroHomeTpudeckass OKPYKHOCTh, OTpEACIICHUE TPUTOHOMETPUUICCKUX (PYHKIIHIA
' YHCIIOBOTO apryMeHTa
4 Hauana MaTeMaTH4YeCKOIro aHaIn3a
41 ITocneqoBaTenpHOCTH, CHOCOOBI 3aJaHUs IIOCIEIOBaATEIbHOCTEH. MOHOTOHHEIE
’ MOCJIEOBATEILHOCTH
Apudmernueckass W reomMeTpuyueckas mporpeccu. beckoHedHO — yObIBaromias
49 reomeTpuueckas mnporpeccus. CymMmMa OECKOHEYHO YOBIBAIOIIEH T€OMETPUYECKOM
) nporpeccuu. DopMyia CIOKHBIX MPOIEHTOB. VICTOMb30BaHUE TPOTPECCUH IS
pEIICHUS PeasIbHBIX 3aj1a4 MPUKIIATHOTO XapaKTepa
5 MHoOKeCTBa B TOTHKa
MHoxecTBO, omepanuu Haj MHOXecTBamu. Juarpammel Diiiepa — Benna.
5.1 [IpuMeHeHrne TEOPETHKO-MHOXKECTBEHHOTO —ammapara [jisi OMNHCAHUS pPEaIbHBIX
MIPOIIECCOB U SBJICHUM, MPU PEIICHUH 3aa4 U3 APYTUX yUeOHBIX MPEIMETOB
5.2 Ornpenenenue, Teopema, CIeACTBUE, J0Ka3aTEIbCTBO




11 KIIACC

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Hucna u BBIYUCICHUS
1.1 Hatypanbnble u nensle yncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET
1.2 Crenenb ¢ pauMoHaNbHBIM NOKa3aTeneM. CBOKCTBA CTENIEHU
1.3 Jlorapudwm uncna. JlecaTuunbie U HATYpaIbHBIC JTOTapU(DMBI
2 YpaBHEHHsI U HEpABEHCTBA
2.1 [TpeoOpa3oBanue BHIPAKEHHA, COACPIKALINX JIOTAPU(MBI
2.2 [Ipeobpa3oBaHue BhIpaXKEHUI, COAEPIKAIUX CTEIIEHHU C pallMOHAIbHBIM MTOKa3aTeIeM
2.3 [Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB
24 IToka3zaTenbHbIC ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUs] U HEPABEHCTBA
r 6 Cucrembl TUHEHHBIX ypaBHEHUN. PelieHne npukiagHpixX 3a/1a4 ¢ TOMOILBIO CUCTEMBI
' JINHEVHBIX YPaBHEHUH
2.7 CucremMpl M COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHHUI U HEPABEHCTB
)3 [IpumeHneHne ypaBHEHHI, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMaTHUYECKUX 3a/1a4
' U 3aJ1a4 U3 pa3IMyuHbIX o01acTel HAayKH U pealibHOM KU3HU
3 OyHKIMH U TpauKH
Oynkius. [lepuoanyeckue ¢yHkiuu. I[IpomMexxyTKM MOHOTOHHOCTH (YHKIIHU.
3.1 MakcumymMbl ¥ MUHUMYMBI (yHkiuu. HauOomnbiee M HauMeHbllee 3HAYCHUE
(GYHKIMU HAa IPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKIINH, UX CBOMCTBA U TpaduKu
33 [TokazarenbHas u norapudmuueckas GpyHKINH, X CBOMCTBA U rpaduku
3.4 Hcnonb3oBanue rpadukoB GyHKIUH 17151 peIIeHHs] YpaBHEHUH 1 JIMHEHHBIX CHCTEM
Hcnonb3oBanue rpadukoB GyHKIMNA 11 UCCIEI0BAaHMS ITPOLIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpbIE BO3HHUKAIOT MNpPU pEIIeHUH 3ajady W3 JAPYTUX Y4eOHBIX NpPEAMETOB U
pealbHOM KU3HU
4 Hauana maremaTnueckoro aHaian3za
4.1 HenpepsiBabie pyHKIIMU. METO MHTEPBAIOB JIJIsl PEIICHHS] HEPABEHCTB
4.2 [TpousBonnas Gpynkuuu. ['eomerprueckuii 1 GU3NIECKHIA CMBICI TPOU3BOTHON
43 [Ipou3BonHbIe 3MeMEHTApHBIX (QYHKUUH. DOpMynbl HAXOXKIEHHS MPOU3BOJHON
' CYMMBI, IPOU3BEIEHUS U YaCTHOTO (DYHKIUN
[IpumeHeHne MPOU3ZBOIHOM K HCCIEAOBaHHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.4 sKcTpeMyMbl. HaxoxxaeHne HauOoJbIIero U HaMMEHBIIEro 3Ha4eHus (QYHKIHUU Ha
OTpE3Ke
45 [IpuMeHeHne MpOU3BOJHON JIJIl HAXOKIAEHUSI HAWIY4YlIEro PEIICHHs] B IPUKIaJIHBIX

3ajjadax, I OINPCHACJICHUA CKOPOCTH IIpolecCd, 3addHHOI'O (bOpMy.]'IOfI I




rpagukoM

4.6

[TepBooOpasnas. Tabmuma nepBooOpa3HBIX

4.7

WuTterpan, ero reoMeTpuyeckiii 1 GuU3n4ecKuil CMbICI. BpluucieHne nHTerpaia mno
dbopmyiie Hetotona — JleliOHuma

IMPOBEPSAEMBIE 3JIEMEHTbBI COAEP KAHNUS YYEBHOI'O KYPCA
«T'EOMETPUS»

10 KITACC

Koxa
7

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

I'eomerpus

7.1

OCHOBHBIC TIOHSATHUS CTCPCOMCTPUH. Tqua, npsMas, IIIOCKOCTb, IIPOCTPAHCTBO.
ITonusTHE 00 AKCHOMATHYECKOM IMOCTPOCHHUH CTCPCOMCTPUHU: AKCHUOMBI CTCPCOMCTPHUHN U
CIICOCTBUA U3 HUX

7.2

B3anMHoOe pacrionoxeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMECS, TapaJIEIbHbIE
W cKpemuBarouecs npsMble. [lapamienbHOCTP MNpsAMBIX W INIOCKOCTEH B
IIPOCTPAHCTBE: NapajUleibHblE NpPSIMbIE B TNPOCTPAHCTBE, MAPALIEIBHOCTh TPEX
NpSAMBIX, NapAJIENbHOCTh MPSAMONM M IUIOCKOCTH. YTJIBIC COHAIpPaBICHHBIMHU
CTOpPOHAaMH, YIroJl MEXJy HpSMBIMU B IMpocTpaHCTBE. llapamnenbHOCTh MIIOCKOCTEM:
napajuiejbHble IUIOCKOCTH, CBOMICTBAa NapajUienbHBIX IulockocTel. [Ipocrteitmme
MPOCTPAHCTBEHHbIE (GUTYpPHl Ha IIJIOCKOCTH: TETpadap, KyO, mapajuienenunen,
IIOCTPOEHUE CEUCHUIN

7.3

[leprieHAMKYIAPHOCTh MNPSIMOM M IUIOCKOCTH: TEPHEHIUKYJSpHbIE NpsSMble B
IPOCTPAHCTBE, NPSAMbIE Mapajlie]bHble U MEPIEeHAUKYISIPHbIE K IIOCKOCTH, MPU3HAK
NEePHIEHANKYJIIPHOCTH NPSAMON M IIOCKOCTH, TeopeMa O MPsMON NMepneHAUKYISIpHON
IUIOCKOCTH. YTJbl B IPOCTPAHCTBE: YroJl MEXAY MPSIMON M IUIOCKOCTBIO, IBYTPAHHBIN
yroJl, JMHEHHBIN yroJ IByrpaHHoro yria. Ileprnenaukynsp u HakJIOHHBIE: pACCTOSIHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 MJIOCKOCTH, MPOEKLUs (PUrypsl Ha
IUIOCKOCTh. [lepneHInKyIspHOCTh MJIOCKOCTEN: MPU3HAK NMEPHEHAUKYIISPHOCTH JBYX
mockocrel. Teopema o TpEX MeprneHauKyIpax

7.4

[Tousrue MHOT'OI'paHHHKa, OCHOBHBLIC J3JICMCHTbI MHOI'OI'PAHHHWKA, BBIIYKIIBIC H
HCBLIITYKJIBIC MHOT'OI'PAaHHHKH, paSBépTKa MHOTI'OI'paHHHKaA. HpI/IBMai n-yroJjibHas
npusma, I'paHu M OCHOBAHHA IIPU3MBI, IIpsAMad WM HAKIIOHHAA IIPU3MBI, OokoBasg H
IMOoJIHasA MOBCPXHOCTDH IIPU3MBI. Hapannenenﬂnez[, HpHMOYFOHbHBIﬁ MnapauiCJICIuIca u
€ro CBOMCTBA. HI/IpaMI/II[aZ n-yrojibHas IUpamMuJia, rpadHld U OCHOBAHHUC IIUPaMUIBI,
OOKOBas U IOJHAS IMMOBCPXHOCTh NHUPAMHUIBbI, IIPABUJIbHAA W yCCIIéHHaH nupamMuJia.
DJIEMEHTHI INpU3Mbl W TMHpAMHUIBI. HpaBI/IHBHLIe MHOTI'OI'pAHHUKH:  TIOHATUC




IPAaBWJIBHOTO MHOTIOIPAaHHMKA, IMpaBWIbHAs IMpH3Ma M MpaBWiIbHas MHpPaAMUAA,
IpaBUJIbHAS TPEyToJibHAsg MUpaMUIa U MPaBWIbHBIN TeTpasap, kyO. [IpeacraBnenue o
MPaBWIbHBIX MHOTOTpAaHHUKAX: OKTajdap, MAoAeKa’ap U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

7.5

CumMeTpHsi B IPOCTPAHCTBE: CUMMETPUSL OTHOCUTEIBHO TOYKH, MPSAMOH, MIOCKOCTH.
OneMeHTbl ~ CUMMETpUHM B NHUpaMujax, Hapajulelienunenax, MpaBHIIbHbBIX
MHOTOI'PAaHHHMKAX

7.6

Boluniciienue 37€MEHTOB MHOTOTPAaHHMKOB: pEOpa, auaroHanu, yriubl. Ilnomane
OOKOBOI1 MOBEPXHOCTH U IMOJIHOM MOBEPXHOCTH MPSAMOU MPU3MBI, IJI0ab OCHOBAHUMH,
TeopemMa 0 OOKOBOM MOBEPXHOCTH NPAMO mpu3Mbl. [1o1mans 60K0BO# TOBEPXHOCTH U
MIOBEPXHOCTU MPABWIBHOW NUPAMHUABI, TEOPEMA O IUIOIIAJAA YCEUYEHHOM NHUPAMMIIBI.
[Tousitue 06 06bEMe. OOBEM MUpPaMUIbl, TPU3MBI

7.7

[Tomo6ubie Tena B mpocTpancTBe. COOTHOMICHUS MEXAY TUIOIIAISIMU TOBEPXHOCTEH,
00BpEMaMu TOTOOHBIX TEN

11 KVIACC

Kon
6

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

I'eomerpus

6.1

Hununapuyeckass MOBEPXHOCTh, 00pa3yroLIie MIIMHAPHUECKOW MOBEPXHOCTH, OCh
WIMHAPUYECKOW TOBEepXHOCTH. LlunuHap: ocHOBaHHMS M OOKOBas MOBEPXHOCTD,
o0pa3yromias 1 0Ch, IIOIAb OOKOBOH U MOTHON MOBEPXHOCTH

6.2

Konunyeckast moBepXxHOCTh, 00pa3yroIIne KOHUYECKON MOBEPXHOCTH, OCh U BEpUINHA
KOHUYECKOW moBepxHOcTH. KOHyC: OCHOBaHWME W BepIIMHA, OOpasyiomias U OCh,
IUIOMIalb OOKOBOW M TOJIHOM TOBEPXHOCTH. YCEU€HHBIA KOHYC: oOpasymolnue u
BBICOTA, OCHOBaHMS 1 OOKOBasi IOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paauyc, IuameTp, IUIOMIalbp MoBepxHoCcTU chephl. B3anmHoe
pacnonoxeHue chepsl W MIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, MmIomaab

cdepbl

6.4

N306paxenue Ten BpalleHus Ha IUIOCKOCTH. Pa3BEpTka nummHapa u KoHyca

6.5

KomOunanuu ten BpalieHus ¥ MHOTOTPaHHUKOB. MHOTOTPaHHUK, OMTMCAHHBIM OKOJIO
ctepsl, chepa, BMcaHHasT B MHOTOTPAHHUK, WJIM TEJIO BPAILICHUS

6.6

[Monstne 06 o0bEMe. OcHOBHBIE cBolcTBa 00BEMOB Ten. Teopema 00 00BEME
IPSIMOYTOJIBHOTO Mapajuienenunena u cieactsus u3 He€. O0bEM UITUH/pPA, KOHYCA.
O06BEéM mapa u miomaas cheps

6.7

HOI[O6HLIC TCJIa B IPOCTPAHCTBC. CooTHomeHHs MCKAY IIomaasasMunu HOBCpXHOCTCfI,
00BEMaMu HOI(O6HLIX TCI

6.8

Ceuenunst umiuHIpa (MapaiienbHO WU TMEPHEHAMKYISPHO OCH), CEUEHHUS KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIINHY ), CEUSHHUS 11apa

6.9

Bektop Ha miockoctu M B mpoctpaHcTBe. ClIOK€HHE U BBIYUTAHHE BEKTOPOB.
YMHOKEeHHE BeKTopa Ha 4ucio. PasnoxkeHue BekTopa mo TpEM HEKOMIUIAHAPHBIM




BekTopam. [IpaBuio napaienenunena. Pemenue 3agay, cBsI3aHHBIX C IPUMEHEHUEM
MPaBJI IEUCTBUM C BEKTOpAMH

6.10

[IpssmMoyronpHas cucrtemMa KOOpAMHAT B IpocTpaHcTBe. KoopanmHatel BekTOpa.
[Ipocreiimme 3amaun B KoOpAMHATaX. Yroidl Mexay BekTopamu. CkaispHoe
IIPOU3BEJICHUE BEKTOPOB. BpluncieHue yriioB MeXIy NpSIMBIMM U IUIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIN METOJI ITPU PEIICHUHA FEOMETPUYECKHX 3a/1a4




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUS YYEBHOI'O KYPCA
«BEPOSTHOCTDb»

10 KITACC

Kox
6

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

Teopust BEpOATHOCTEN U CTATUCTUKA

6.1

[IpencraBieHre TaHHBIX C MOMOIIKIO Ta0HIl 1 auarpamMm. Cpearee apudMeTniecKkoe,
MeauaHa, HauOoJIbIlllee ¥ HauMEHbIee 3HAYCHUS, pa3Max, JUCIEPCHS U CTaHIapTHOE
OTKJIOHCHHE YMCJIOBBIX HAOOPOB

6.2

CrnyuaitHble SKCTIEPUMEHTHI (OTBITHI) U CIy4YailHbIe COOBITHS. DIeMEHTapHBIC COOBITHS
(ucxonpl). BeposTHOCTH ciaydaitHOrO cOOBITHS. BIM30CTh YacTOTBIM BEPOSITHOCTH
coObiTuid. CiTy4aifHbIC OMBITBI C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMH COOBITHUSIMHU.
BeposiTHOCTH COOBITHIT B OTIBITAXC PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU

6.3

Onepauuu Hag CcOOBITUSAMHU: TepecedeHue, OOBbeIWHEHHE, IPOTUBOIOJIOKHBIC
coObITHs. Inarpammbl Ditnepa. @opMyiia ClI0KeHUs] BEpOITHOCTEH

6.4

YcnoBHast  BEPOATHOCTb.  YMHOXKEHHE  BEpOATHOCTEH.  JlepeBO  Clly4aiHOro
skcnepumenTa. @opmya nosHoi BeposiTHOCTH. HezaBucumMble coObITHS

6.5

KomOunaropHoe mnpaBwio ymHOkeHHs. IlepectaHoBku U (daktopuan. Ywucmo
coueranuid. Tpeyronpauk [lackamns. @opmyna 6mHoMa HeroToHa

6.6

bunapHblii ciydaiiHbIi oOmbBIT (UCHBITAaHUE), ycrnex M Heyaada. HesaBucumbie
ucneiTanus. Cepus HE3aBUCUMBIX UCHBITaHUN 110 mepBoro ycmnexa. Cepus
HE3aBHCUMBIX UCIIBITAHUN bepHymmn

6.7

Cnyudaitnas BenuuuHa. Pacnipenenenue BeposiTHOcTel. Jluarpamma pacrmpeiesieHus.
[Ipumepsl pactipeiesieHuid, B TOM YHCIIe TEOMETPUUECKOEeH OMHOMUATBHOE

11 KIIACC

Kon
5

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Teopus BEpOATHOCTEN U CTAaTUCTHKA

5.1

YucoBble XapaKTEPUCTHKU CIydailHBIX BEJIMYMH: MaTeMaTHUYECKOe OXKHUJaHMUE,
JMCIIepcuss M CTaHAapTHOE OTKJIOHeHue. Ilpumepbl mpuMeHeHHs: MaTeMaTH4YeCKOro
OKUJIaHUs, B TOM 4YHCIE B 3a/Jadax M3 IOBCEJAHEBHOW XH3HH. MaremaTHueckoe
OKU/laHue OMHApHOH cilydaifHOW BeTMYMHBL. MaTeMaTHUeCKOe OXKUJaHUE CYMMBI
CIIy4alHBIX BEJIMYMH. MaTreMaTu4eckoe 0XKHUIaHUuE U JUCIIEPCUs T€OMETPUUECKOIO U
OMHOMMAIBHOTO pacrpeieleHui

5.2

3akoH OONBIIMX YMCET W €ro pojb B HaykKe, MpHponae U olmiecTBe. BrIOOpoUHBIH
METO/]I UCCIIETOBAHHIA

53

[IpuMepsl  HEnpepbIBHBIX  CIIy4aWHbIX BenWYMH. [loHATHE O  IUIOTHOCTH
pacnpeneneHus. 3aadu, NPUBOAAIME K HOPMaIbHOMY pacnpezeneHuto. [lonsarue o




HOPMAJILHOM pactpeelieHHN




INPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUSA K
PE3VJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJILHOI
IMTPOTPAMMBI CPEJJHET'O OBIIEI'O OBPA3OBAHUA

Kon
NMpoBePsIeMOro
TpeOoBaHUs

IIpoBepsiemble TPeOGOBaHMS K MPeAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTeJIbHON MPOrPpaMMbl CPeIHEro 001ero
o0pa3zoBaHust

Bnagenne MeronaMm JOKa3aTeNbCTB, AJITOPUTMaMHU PpELICHMs 3a/]ad;
ymMeHue (GOpMyJIMpOBaTh M ONEPUPOBATh MOHITUSAMM: OIPEAEICHUE,
aKcuoma, TeopeMa, CIEACTBHE, CBOWMCTBO, IPU3HAK, JOKAa3aTEJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIHUPOBKH; MPUMEHITh UX; YMEHHE (OPMYIHPOBATH
o0paTHOE€ M NPOTHUBONOJIOXKHOE YTBEP)KICHHUE, NPHUBOAUTH NPUMEPHI U
KOHTPIIPUMEDBI, HCIOJb30BaTh METOJ, MAaTeMaTU4YEeCKOW HWHAYKLUU;
IIPOBOJIUTH J0KA3aTEIbHbIE PACCYKICHUS IIPU PEIICHUH 3a]1a4, OLICHUBATH
JOTUYECKYI0  IPAaBUIBHOCTb  PAcCYXKICHMH; YMEHUE OIEpUPOBATH
MOHSTUSIMU: MHOKECTBO, IOJIMHOKECTBO, OIEpAlMM HaJ MHOKECTBAMU;
YMEHHE  HCIOJb30BaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapaTr Ui
OIMCaHUs PEAJBHBIX MPOLIECCOB U SIBICHUN U NPU PELICHUU 3a/1ad, B TOM
qyclie U3 IpYruX y4eOHbIX MPEIMETOB; YMEHHUE ONEPUPOBATh MOHATHSIMHU:
rpad, cBs3HBIN rpad, 1epeBo, UK, Tpad Ha MIIOCKOCTH; YMEHUE 3371aBaTh
M OIHUCHIBATH Tpadbl Pa3IUYHBIMUA CIIOCOOAMU; MCIIOJIB30BaTh rpadbl mpu

PCUICHUHU 3a/1a1

YMeHue onepupoBaTh NOHATHAMM: HAaTypalbHOE YMCIO, LEJI0Ee YHCIO,
CTENEHb C LIEJbIM II0Ka3aTesIeM, KOPEHb HATypaJbHOM CTENEHM, CTENEHb C
palMOHATILHBIM TOKA3aTelIeM, CTENeHb C JIEHCTBUTENBHBIM IOKa3aTeleM,
jJorapuM UHUCIA, CHHYC, KOCHHYC M TaHTE€HC IPOM3BOJBHOIO YHCIA,
OCTaTOK IO MOJYJI0, PalMOHAIBHOE YHCIIO, HPPALUOHAIBHOE YHCIO,
MHOXECTBAa HATYpaJbHBIX, LEJbIX, PALUOHAIbHBIX, JEHCTBUTEIbHbIX
qlcell; YMEHUE UCIO0JIb30BaTh MPU3HAKU JIEIMMOCTH, HAUMEHBIINUN 001N
JeTUTEeNh W HaMMEHblIee oOlee KpaTHoe, alroput™M EBkinaa npu
pELIEHNN 33/a4; 3HAKOMCTBO C Pa3JIMYHbIMHM IO3UIIMOHHBIMH CHUCTEMAMHU
CUHCJIEHUS; YMEHHE BBIIOJIHATH BBIUMCIICHUE 3HAUCHUH U IPpeoOpa3oBaHus
BBIpQ)XEHUI CO CTemeHsMH M Jorapupmamu, mpeodpa3oBaHus ApoOHO-
palMoOHaJIbHBIX  BBIPAKEHUH; yMEHHME  ONEpUPOBATH  MOHSITHUIMMU:

IIOCJICAOBATCIIbHOCTD, apI/I(I)MeTI/ILIeCKaﬂ [nporpeccusa, IrecoMCTpHUICCKaAI




nporpeccusi, OECKOHEYHO YObIBarolass IeOMETpUYecKas Iporpeccus;
YMEHME 3a/aBaTh IOCJIEIOBATEIBHOCTH, B TOM YHCIE C IIOMOIIbIO
PEKYPPEHTHBIX (POPMYJI; YMEHHE ONEPUPOBATh MOHATUSMU: KOMILJIEKCHOE
YHUCIIO0, CONPSIKEHHBIE KOMIUIGKCHBIE YHCJIA, MOAYJIb U  apryMEHT
KOMIUIEKCHOTO ~ 4Hcha, (Gopma  3amucd  KOMIUIEKCHBIX — YHCell
(reomeTpuyeckas, TPUTOHOMETpUYECKas U aiureOpanyeckas),; yMeThb
IPOU3BOJUTH apU(METHUECKHE JACHCTBHS C KOMIUICKCHBIMH YHCIIAMU;
MIPUBOIUTH TIPUMEPHI MCIIOIb30BaHUS KOMITJICKCHBIX YHCEI; OTIEPHPOBATH
HNOHATHAMM:  Martpuua 2X2  wm  3x3, omnpenenuTenb  MaTpULBL,

FGOMeTpI/I‘-IeCKI/If/i CMBICJI OIIPECACIIUTECIIA

YMeHHne onepupoBaTh MNOHATHAMH: palHMOHAIbHBIE, HPPALHOHAIbHBIC,
[I0Ka3aTesbHbIe, CTENEHHbIE, JOrapupMHUUECKUE, TPUTOHOMETPUUYECKUE
YpaBHEHUs M HEpPAaBEHCTBA, HUX CHUCTEMBbI; yMEHHE OIEepUpPOBaTh
MOHATUSAMM: TOXJECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHKe, ypaBHEHHE,
HEPaBEHCTBO, CHUCTEMa YPABHEHUH M HEPABEHCTB, PAaBHOCWIBHOCTH
YpPaBHEHU, HEPABEHCTB MW CHUCTEM; YMEHHE pelmaTb YpaBHEHMS,
HEPaBEHCTBA M CHUCTEMBlI C IIOMOIIBIO pa3JIMYHBIX IPUEMOB; pEIIATH
YpPaBHEHUs, HEPABEHCTBA U CHCTEMBI C I[apaMeTpoM; IPUMEHATH
YPAaBHEHHMsI, HEPABEHCTBA, UX CUCTEMBI IS PEILICHUS MATEMaTUYECKUX

3aj7a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIaCTel HAYKH U peasIbHON KU3HU

YMeHue omnepupoBaTh TOHATHSIMH: (QYHKIHS, YETHOCTH (YHKIINH,
HNEPUOJIMYHOCTh (PYHKIMM, OTPaHMYEHHOCTb (DYHKIMH, MOHOTOHHOCTh
GbyHKIMHU, SKCTpeMyM (QYHKUUHM, HauOOJbIlIee W HAUMEHbIIEEe 3HAUYCHUS
(GYHKIIMM Ha TPOMEXYTKe, HempepbiBHAs (YHKIUS, aCUMITOTHI rpaduka
¢byHKIMHU, TiepBas M BTOpas NMPOU3BOAHAs (DYHKIMH, T€OMETPHUECKUI U
¢bu3nveckuii CMBICT TPOM3BOIHOHM, TEpBOOOpasHas, ONpeAeTEHHbIHN
MHTErpaji; YMEHHE HaxOIUTh acCUMNTOTHl rpaduka (YHKLIHUH; yMEHHE
BBIUUCIATh  MPOU3BOJHBIE  CYMMBI, IPOU3BEJIEHUS, YacTHOIO U
KOMIO3UIUK (YHKIMHA, HAaXOAWUTh ypaBHEHHME KacaTelbHOM K rpaduky
(GyHKIMU; yMEHHE HaXOJIUTh IPOU3BOJIHBIE 3JIEMEHTAPHBIX (QYHKLUH;
YMEHHE HCIOJb30BaTh IPOU3BOJHYIO JJI HCCIEIOBaHUS (PYHKIIHM,
HaXoJuUTh HauOOJIbIIME M HAUMEHbIIME 3HAa4YeHUs (YHKUUM; CTPOUTH
rpadMKd MHOTOYJICHOB C HCIIOJIb30BAaHHEM armnapaTa MaTeMaTHdecKoro
aHauu3a; NPUMEHATh MPOU3BOAHYIO [UII HAXOXKJICHHsS HAWIydIIero
pelieHns B IPHUKIAIHBIX, B TOM 4YMCJIE COLUAIbHO-DKOHOMUYECKHX U

(bU3UYECKUX 3a/lavax; HaXOJIUTh TUIOMIAAN U 00BbEMBI PUTYP C MOMOIIBIO




HHTCrpaia; MNpUBOAWTL HNPHUMEPbBI MATEMATUYCCKOIo MOJCIHPOBAHUA C

NOMOIIBI0 AU depeHnanbHbIX YpaBHEHUH

YMeHue onepupoBaTh HOHATHAMU: Tpapuk QyHKIMH, 0OpaTHas QyHKLUS,
KOMIO3UIMS (QYHKIMM, nuHeWHas (QyHKUOUS, KBaJpaTU4Has (QyHKLHS,
panMoHanmbHass (QYHKLUS, CTeNneHHass (QYHKLIUSA, TPUTOHOMETPUYECKHE
¢byHKIMH, OOpaTHBIE TPUTOHOMETpPHUYECKHE (YHKIWH, MOKa3aTelbHAs |
norapupmuueckass (QYHKIHMH; YMEHUE CTPOUTh TpapUKH H3YYEHHBIX
¢byHKUMH,  BBINOJHATH  mpeoOpasoBaHust  rpadukoB  (GYyHKUHMH,
UCIOJIb30BaTh TPaQUKH JUIsl U3Y4YEHHUS IPOLIECCOB U 3aBUCUMOCTEH, Ipu
peleHnH 33734y U3 JAPYruX y4eOHBIX NPEIMETOB W 3a/1ady U3 peaslbHOU
KU3HM, BBIpAKaTh (OPMYJIaMH 3aBHCHMOCTH MEXIy BEIHYHHAMHU;
UCIOJIb30BaTh CBOMCTBA M Tpapuku (QyHKIUHI Uil pelleHus ypaBHEHHUH,
HEpaBEHCTB M 3a/a4 C MapaMeTpaMu; H300pakaTb Ha KOOPAMHATHOMN

MJIOCKOCTH MHOECTBA PEIICHUN ypaBHEHUH, HEPABEHCTB M UX CHCTEM

YMeHue pematb TEKCTOBBIE 3aJaud pPa3HBIX TUIIOB (B TOM 4YHUCIE Ha
MPOLIEHTHI, JOMM U YacTH, Ha JIBIXKEHUE, paboTy, CTOMMOCTh TOBAapOB U
YCIIyT, HAJIOTH, 33aJla4i U3 O0JIaCTU yIpaBJIE€HUS JTUYHBIMU U CEMEHHBIMU
(dbuHAHCAMM); COCTAaBJISTh BBIPAKCHHS, YpPaBHEHHs, HEPaBEHCTBA U HX
CHUCTEMBl IO YCJIOBHIO 3aJayd, HCCIIEJOBATh IOIYYEHHOE pELIEHUEe |
OLICHMBATh MPaBAONOAOOHOCTh pPE3yJbTaTOB, YMEHHE MOJEIUPOBATH
peanbHbIE CUTYyallMd Ha S3bIKE MAaTEMAaTHUKH; COCTaBIIATH BBIPAKEHMUS,
ypaBHEHHUS, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBUIO 3a/1a4H, UCCIIEI0BATh
MOCTPOCHHBIE  MOJEIM C  HUCIHOJIb30BAaHUEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOITYUYEHHBIN pe3yJIbTaT

YMeHue onepupoBaTh MOHATHSAMH: cpelHee apupMeTHUecKoe, MeIuaHa,
HauOoJbIllee U HAaUMEHbBIIIee 3HAUCHUS, pa3Max, JUCTEPCHUs, CTAaHIAPTHOE
OTKJIOHCHHE YHCJIOBOr0 HaOOpa; YMEHHE HW3BJIEKaThb, WHTEPIPETUPOBATH
uH(pOpMalIKIO, MPEACTABICHHYIO B TabMUIaX, Ha auarpammax, rpadukax,
OTPaXKaIOIyI0 CBOMCTBA peajibHBIX MPOILIECCOB U SIBICHUI; MPEICTaBIATh
uHpOpMaIlMI0O C TOMOLIBI0 TabMUIl W JAMarpaMM; HCCJIeI0BaTh
CTaTHUCTUYECKUE JaHHBIC, B TOM YHUCJIC C MPUMEHEHHEM TIpaduuecKux
METOJIOB M AJICKTPOHHBIX CPEJNICTB; rpadUueCKu UCCIEA0BATh COBMECTHBIC

HaGHIOI[CHI/I}I C IIOMOLIBIO JUarpaMm pacCE€UBaAHUS U JIMHEMHOMN perpeccun

YMeHHe onepupoBaTh IOHATHUAMM: CIy4YaWHBIA OIBIT U CIy4alHOe
COOBITHE, BEPOATHOCTb CIIy4aHOTO COOBITHUS; YMEHUE BBIYUCIATH

BCPOATHOCTL C€ HCIIOJIB30BAHUCM rpaq)nqecxnx MCTOJO0B, IIPHMCHITH




GopMyJBl CIOXKEHUS U YMHOXEHHUS BEpOATHOCTEH, (GopMyily NOIHOMN
BEpOSATHOCTH, Gopmyny bepHymiu, komOuHaTOpHBIE (akThl U (HOPMYIIbI;
OLICHHMBATh BEPOSTHOCTH pealbHBIX COOBITHI; yMEHHE OIEepPUPOBATh
NOHATHAMM:  ClIy4yailHass BEIWYMHA, PpaCIpelelIcHUEe BEpPOATHOCTEH,
MaTEeMaTHUYECKOEe OXHUJAaHWE, JUCIEPCHs U CTaHIApTHOE OTKJIOHEHHE
CllyyallHOM  BENWYMHBL, (YHKLUUU paclpeieieHus U  IJIOTHOCTH
PaBHOMEPHOI0, [TOKA3aTEIbHOIO0 U HOPMAJILHOI'O PacIpeesICHU; YMEHNE
UCIIOJIb30BaTh CBOICTBA M3yUYEHHBIX pacIpeneieHuil sl perieHust 3a1ay;
3HAaKOMCTBO C MOHATUSMH: 3aKOH OOJIBLIMX YHCEJ, METOJIbl BHIOOPOUYHBIX
UCCIIEIOBaHUM; YMEHHE NPHUBOJUTH NPUMEPHl MPOSABICHUS 3aKOHA
OONBIIMX 4YHCET B TNPUPOAHBIX U OOLIECTBEHHBIX SIBICHUAX; yMEHUE
OIIEpUPOBATh MOHATUSMU: COYETAHUE, NEPECTAHOBKA, YHCIO COYETAHMH,
YUCIO  IEepecTaHoBOK; OumHOM  HplOTOHa;  yMeHHME  NIPUMEHATH
KOMOMHATOpHbIE (aKThl U PAcCyKIACHUsS JUIS peIleHUs 3ajay; OLlEHUBATh
BEPOSTHOCTH PEAJbHBIX COOBITHI; COCTABISATh BEPOSITHOCTHYIO MOJIENb U

HHTCPIIPCTHPOBATDH HOJIy‘ICHHBIfI pe3yjbTart

YMeHue omnepupoBaTh MOHSATUSMU: TOYKA, MpsMas, IUJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJIMUYMHA YIJIa, IJIOCKUM yroJl, JByrpaHHbIN
yroi, TPEXTPAaHHBIM YroJl, CKPeIlMBaOIIUecs MpsMble, MapaiebHOCTh U
MEePHIEHANKYISIPHOCT MPSIMBIX U IUJIOCKOCTEHM, Yrojd MEXay HIpsIMbIMH,
Yroia MexAy HpsSMOM M IUIOCKOCTBIO, YroJl MEXAy IUIOCKOCTSIMH,
paccTostHUE OT TOYKHM JI0 IUIOCKOCTH, PACCTOSHUE MEXAY MPSIMBIMH,
paccTosiHue MEXAY IUIOCKOCTSMH; YMEHHE MCIIONb30BaTh NPU PELICHUH
3aa4 u3yuyeHHbIe (PAKThl U TEOPEMBbI IIAHUMETPUU; YMEHHE OLIEHUBATh
pa3Mepbl OOBEKTOB OKpPYXKAlOIIEro MHUpPA; CTPOUTh MaTeMaTHYECKHe
MOJIETIM C TIOMOIIbI0 TEOMETPUYECKHX MOHATUNA M BEIWYHMH, pPElIaTh

CBA3aHHBIC C HUMU MPAKTHYCCKUC 3aa4Un
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YMeHue omnepupoBaTh MOHATUSAMH: IUIOMAAbL (GUTYphl, 00BEM (GUTYpHI,
MHOTOTPAaHHHK, IPAaBHJIBHBI MHOTOTPAHHUK, CEYCHHE MHOTOTPAHHHUKA,
KyO, Mapaijenenumnesn, Opu3Ma, OUpaMuaa, (Gurypa U TOBEPXHOCTh
BpalleHus, IWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, III0MaIb
MOBEPXHOCTH THUPAMUJIbI, MPHU3MbI, KOHyCa, IWIMHApPA, 00BEM KyOa,
NpAMOYITOJIbBHOTO IMapaliCjienuncaa, nrupaMuabl, I[IPU3MbI, NOUWJIWHApPA,
KOHyca, Iapa, pa3BEépTKa IMOBEPXHOCTH, CEUCHHMS KOHyCa M LWJIMHPA,
napajuieNibHbIe OCH WJIM OCHOBAHHMIO, CEUEHHUE Ilapa, IUIOCKOCTbD,

Kacaromasicss ceppl, NUIWHAPA, KOHYCAa, YMEHHE CTPOUTH CCUCHHE




MHOTOTpaHHHKa, M300pa’kaTh MHOTOTPAHHUKH, (PUTYpbl U MOBEPXHOCTU
BpAILICHUs, UX CEYEHMs], B TOM UHUCIIE C IOMOUIBIO 3JIEKTPOHHBIX CPENCTB;
yMEHHE MPHUMEHSTh CBOICTBA IN€OMETPUUECKUX (PUTyp, CAMOCTOATEIHHO
dbopMyIIUpOBaTh OMpEeNeHUs] H3yUYaeMbIX (UTYp, BBIIABUTATh TUIOTE3HI O
CBOWCTBaX M TMpH3HAKAX TI'€OMETPUYECKUX (HUTyp, OOOCHOBBIBATH HIIU
ompoBepraTb HX; YMEHHE TPOBOJAUTH Kiaccuukamuio ¢Guryp 1o
pPa3NUYHBIM TPU3HAKAM, BBIIOJHATH HEOOXOJUMBIC JIOTOJIHUTEIbHBIC

MTOCTPOCHUS
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YMeHnue onepupoBaTb MOHATHSIMH: JBHXKEHHE B  IPOCTPAHCTBE,
napajuieJbHbIil MEepPeHOC, CUMMETPHUSl Ha IUIOCKOCTH UM B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHuE TMOMO00Ms, TMOAO00HBIE (QUTYPBI, YMEHHUE
pacrno3HaBaTh paBHbIE W MOJOOHBIE (DUTYPBI, B TOM 4YHCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpe; UCIMOJIb30BATh T€OMETPUUECKHUE OTHOIICHUS TPU
pelIeHnr 3aJla4y; HaXOAWUTh TI'e€OMETPUYECKHE BEIUYMHBI (JJIMHA, Yrod,
wIomaab, 00bEM) Ipy PEeUIeHUH 33434 U3 JAPYTHX Y4eOHBIX MPEeIMETOB U
u3 peaHBHOﬁ KHU3HHU, YMCHHE BBIYUCIIATH T'COMETPUUCCKHE BCIMYMWHBI
(mmuHA, YTroOJN, TIIOIMAgh, OOBEM, IUIOMIAAL TOBEPXHOCTH), HUCHOIB3YS
HN3YYCHHBIC (1)OpMy.HBI U MCTOJbI, B TOM YHUCJIC. IUIOIIAAb IOBEPXHOCTU
MUpaMubl, MPU3MBI, KOHYyca, HWIMHIpPA, IJom@anb cdepsl; o0bEM Kyoda,
NpAMOYTOJIBHOIO  Mapajuiejiciureaa, IMupamMuabl, MOPU3MbI, OUIHWHAPA,

KOHYcCa, II1apa; yMEHHE HaXOAUTh OTHOIIIEHHE 00BbEMOB TTOTI00HBIX (pHUTYp
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YMeHue onepupoBaTh MOHATUSAMU: MPSIMOYTOJIbHAS CHCTEMa KOOpAMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPIWHATHI BEKTOpPA, CyMMa BEKTOPOB,
MPOM3BEACHNE BEKTOpa HA YHCIO, pa3IoKEHHWE BEKTOpa Mo Oas3ucy,
CKaJs[pHOE TMPOU3BEACHHUE, BEKTOPHOE MPOU3BENCHUE, YTON MEXIY
BEKTOpPAMH, YMECHHE HCIOJIh30BaTh BEKTOPHBIM M KOOPIAMHATHBIA METOJ

AJI1 peIICHUA TCOMCTPHUICCKUX 3a/lavd U 3aJiad JAPpYyTux y‘le6HBIX npeaIMCETOB
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YMeHue BbIOMpATh MOIXOMAIINNA METOJT JIJIsl PEIICHUS 3a7a4M; TIOHUMaHNe
3HAYUMOCTH MATEMATHKU B W3YyYCHUHU NPUPOJIHBIX U OOIIECTBEHHBIX
MPOIIECCOB M SIBJICHWH, YMEHHE paclo3HaBaTh IMPOSBICHUE 3aKOHOB
MaTEeMaTHKU B HCKYCCTBE, YMEHUE MPUBOAUTH MPUMEPhI MaTEMaTHUYECKUX

OTKPBITUH POCCUMCKON M1 MUPOBOM MaT€MaTHYECKOW HAyKH




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbBIX HA EI'D
IHO MATEMATHUKE

Kox

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

1 Yucna v BBIYMCICHUS
1.1 Hatypanbnsle u nensle yncina. [Ipu3Haku 1e1MMOCTH LENbIX YUCEeN
12 Pammonanbueie  unciaa. OOBIKHOBEHHBIE U JIECATHYHBIE JPOOH, TPOICHTHI,
' OeCKOHEUHbIE IEPUOIUUECKUE IPOOH
13 ApudmeTrnueckuil KOpeHb HaTypasibHOH creneHu. [leiicTBus ¢ apudmernyeckumu
' KOPHSIMHM HAaTypaJbHOW CTEIIEHU
L4 Crenens ¢ nensiM nokasarenaeM. CTENEHb ¢ pallMOHAJIBHBIM TOKa3aTesneM. CBOMCTBa
' CTENEeHU
L5 CuHyCc, KOCMHYC M TaHI'€HC YMCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHI€HC YHACIOBOIO apryMeHTa
1.6 Jlorapudm umcna. JlecsTuuHble U HATypallbHbIE JOrapU(MBI
JelictButenbHble 4ucia. Apu@METHYECKHE OIepaluud ¢ JIeUCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOnmkéHHble BEIYUCICHUS, TPaBUIa OKPYTJICHUS, IPUKUIKA U OLIEHKA
pe3yJibTaTa BEIYMCIECHUN
1.8 [IpeoGpaszoBanue BbIpakeHUI
1.9 KomiiekcHsle uncna
2 VYpaBHEHMsI U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paIOHANIEHBIE YPaBHEHUS
2.2 HppanuonanbHble ypaBHEHUSA
23 TpuronomeTpuyeckre ypaBHEHHUs
24 [Toka3zaTenbHbBIE U JOTapUPMHUUECKIE YPaBHEHHS
2.5 Lenble n 1poOHO-palioHaIbHbIE HEPABEHCTBA
2.6 HppanmoHanbHble HEPABEHCTBA
2.7 [TokazaTenpHBIC U JOTapu(MHUUECKIE HEPABCHCTBA
2.8 Tpuronomerpruyeckue HepaBeHCTBA
2.9 CucreMpl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTPaMHU
2.11 Matpuia cucTeMbl JIMHENHBIX ypaBHEHUIN. ONpeaennTesb MaTpULIbI




OyHKIUH U TpaPuKH

OynKua, cnocoOwsl 3amanus (yuknuu. ['paduk ¢yHknuu. B3ammuo oOpaTHBIE

31 ¢bynkuuu. Yétneie n Heu€tHele GyHKmy. [lepuoamueckue GyHKIUN
OOnacte ompeneneHuss M MHOXECTBO 3HadeHMH ¢yHkuuu. Hymu ¢yHkmmu.
39 [IpoMexyTKku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcumMymMbl U MHUHUMYMBI (QyHKUMH. HaunGombiee M HauMeHblee 3HAYCHHE
(GyHKIIUU Ha IPOMEKYTKE
13 CrenenHasi (yHKIMS C HaTypaJbHBIM M LEJNbIM ToKa3zateneM. EE cBoiicTBa u
' rpa¢uk. CoiicTBa 1 rpaduK KOpHS /-0l CTENECHH
34 Tpuronomerpuieckne GyHKINU, X CBOHCTBA U Tpa(UKH
3.5 [okazarenpHas u orapudmudeckas QyHKIHH, IX CBOWCTBA U TPapUKU
16 Touku paspeiBa. AcuMnToTel rpadukoB (yskmuii. CBoiicTBa  (QyHKIUH,
' HENPEPBIBHBIX HAa OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 3aaHUS [TOCIIEIOBATEILHOCTEN
3.8 Apudmernueckas u reomerpuueckas mporpeccuu. opmyna cI0KHBIX TPOIEHTOB
4 Havana maTemaruueckoro aHanmsa
4.1 [IpousBonnas Gynkuuu. [Ipon3BoaHbIe 31eMEHTAPHBIX (YHKIMHA
[IpumeHeHne TNPOM3BOAHON K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxaeHue HauOoOJbIIEro U HAaUMEHbIEro 3HaYeHUs (YHKLIUU Ha
OTpe3Ke
4.3 [TepBoobOpasnas. UuTterpan
5 MHosxecTBa U JIOTUKa
5.1 MHoecTBO, Onepaluy HaJl MHOKecTBaMu. JlnarpaMmel Disiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB U cTaTuCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BeposiTHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 durypsl Ha MITOCKOCTH
7.2 [IpsiMble U TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena u MOBEpXHOCTH BpaICHUS




7.5

Koopaunats! 1 BEKTOPEI




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IUIS1 YAEHUKA

» MaremaTuka: anredpa v Hadaja MaTeMaTHISCKOTO aHaIn3a, TeOMETPHSI.
AnreOpa v Havalila MaTemMaTuyeckoro ananusa, 10-11 kimaces/ Anumosn HILA.,
Konsarun 10.M., TkaueBa M.B. u npyrue, AKiinuoHepHOE 00I1IECTBO
«M3marenscTBO «IIpocBemieHne»

» MaremaTuka: anrebpa v Hauaja MaTeMaTHIECKOT0 aHaIu3a, FTeOMETPHSI.
I'eometpus, 10-11 knaccel/ Atanacsia JI.C., byry3zos B.®., Kagomues C.b. u

npyrue, Axnnoneproe obmectBo «M3natensctBo «IIpocBemnienue»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

HUHTEPHET
https://myschool.edu.ru/
W Nel ""O6pasoBaTtenbHbIn LLEeHTP""
#HCN=Becenosa Onbra
, E=su.school1_serg@63edu.ru
Becenosa Onbra AnekcaHop@sHe Rg A0 9TOT AOKYMEHT CBOEW
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