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MOAYJIb AJI'EBPA
INOACHUTEJIBHASA 3AIINCKA

VYuebHsblil kypc «Anredpa U Hayajga MaTeMaTUYECKOTO aHAIU3a» SIBJISIETCS
OTHUM W3 Hambojee 3HAYUMBIX B MpOTpaMMe CpeAHero oO0Iero obpa3oBaHMS,
MOCKOJIbKY, C OJIHOH CTOPOHBI, OH O0OECIEYMBAET MHCTPYMEHTAIIbHYIO 0a3zy uis
U3YYEHUS! BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JIPYyroil CTOPOHBI, POpMHUPYET
JIOTHYECKOe W a0CTPAaKTHOE MBIIUICHHE O0Y4YaloIUXCsl Ha YPOBHE, HEOOXOIMMOM
JUISL OCBOCHUS MH(OPMATUKU, OOIIECTBO3HAHHUS, UICTOPHUH, CIOBECHOCTH U JIPYTUX
JUCIMIUIMH. B paMkax JgaHHOro ydeOHOro Kypca oOOydarouluecs OBJIaJEBarOT
YHHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOM HayKu, KoTopas (OpMYyJIHpPYeT CBOU
JOCTHKEHHS B MaTeMaTu4eckon hopme.

VY4eOHblli Kypc anreOppl M Havyall MAaTEMAaTHYECKOrO aHalIW3a 3aKjaJblBacT
OCHOBY [IJi1 YCIEIIHOIO OBJIQJICHUs] 3aKOHaMu (DU3UKH, XUMHUH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHAECHUUN Pa3BUTUSI SKOHOMHMKHU U OOILECTBEHHOW JKU3HH,
MO3BOJIIET OPHEHTUPOBATHCA B COBPEMEHHBIX IU(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSX, YBEPEHHO HCIIOIb30BaTh UX JUIs JalbHEHIIEro oOpa3oBaHUS U B
MOBCEIHEBHOMN XU3HU. B TO ke BpeMmsi oBiajeHHe aOCTPAKTHBIMH M JIOTHUECKH
CTPOTMMHU KOHCTPYKLMSMHU anreOpbl M MaTeMaTHYECKOTO aHajih3a pa3BUBAET
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTH, JIOKa3bIBaTh
YTBEPKJIECHHS ¢ NOMOILIBIO MHIYKIHH U PACCYX AAaTh IE€AyKTUBHO, MCIOJb30BAThH
0000IlIeHHEe W KOHKpETU3alMio, a0CTparMpoBaHWE W AaHAJIOTHIO, (POPMHUPYET
KpPEaTUBHOE U KPUTUUECKOE MBILUICHHE.

B xozme uzyuenus ydueOHOro kypca «Anredpa U Hayania MaTeMaTHYECKOTro
aHanu3a» OOydYaronIuecs: MOJy4YaloT HOBBIA OIBIT PEIICHHS MPUKIAAHBIX 3a/ad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaTEMaTUYECKUX MOJENEH PEaIbHBIX CUTYallUi,
UHTEPHpPETAllMd  TOJYYEHHBIX  pPEIIEHUH,  3HAKOMATCS €  IpUMEpPaMH
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEW B MpUpOJE, HAyKe U HMCKYCCTBE, C
BBIJAIONTUMUCS MaTEMaTUYECKUMH OTKPHITHSIMU U UX aBTOPaMH.

VY4eOHblli Kypc 00J1aJa€T 3HAYUTEIBHBIM BOCHUTATENbHBIM IMOTEHIIHUATIOM,
KOTOPBI peanu3yeTcs Kak dYepe3 Y4YeOHBI Marepuaj, CIoCOOCTBYIOIIHMA
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK W uepe3 crnenuduky ydeOHOU
NeATEIbHOCTH, TpeOylolmel NpPOJOJIKUTEIbHOM  KOHILIEHTPAlMM BHHUMAHMS,
CaMOCTOATENbHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTHM 32 TOJyYECHHbIN
pe3ynbTar.

B ocHoBe meromuku oOydeHus anredpe M HayajlaM MaTeMaTU4ecKOro
aHaJIM3a JISKUT ACATEIbHOCTHBIN MPUHITAIT 00yYEHUS.



B crpykrype yuebHoro kypca «Anrebpa W Hayaia MaTeMaTHUYECKOTO
aHallM3a» BBIJCJICHBI CICAYIONINE COAepKATeIbHO-METOINIeCKUuEe JTUHUH: «Yuncma
U BBIYUCIIECHU», «DYHKINU U TpapuKn», «YpaBHEHUs U HepaBeHCTBay, «Hauana
MaTeMaTHYeCKOTO aHaim3a», «MHOXecTBa U JIOTHKa». Bce OCHOBHBIC
COJICPKATEIbHO-METOANUECKUE JHHUM H3YYalOTCsl Ha MPOTSHKEHUH JBYX JIET
oOyueHusI Ha ypOBHE CpelHero oOmiero oOpa3oBaHUS, ECTECTBEHHO JOTIOJHSIS
JpyT JIpyra W MOCTEIICHHO HACHIIIAsICh HOBBIMH TEMaMH W pa3jieiiaMu. JlaHHBIHA
y4eOHBI KypC SBJSICTCS HMHTETPATUBHBIM, TIOCKOJIBKY OOBEIUHSET B cede
COJIEp>)KaHUE HECKOJIbKMX MAaTeMaTH4YeCKHX TUCIHUIUIMH, TakuxX Kak anre0pa,
TPUTOHOMETPHSI, MaTEeMaTHYECKHI aHajau3, TEOPHs MHOXECTB, MaTeMaTH4ecKas
jgoruka u Apyrue. [lo mepe Toro kak oOydwaromipecs OBJAJEBalOT BcC Ooiee
IMIMPOKUM MAaTEMAaTUYECKUM alIapaToM, Y HUX IOCJIEI0BaTENbHO (POPMUPYETCS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MAaTEeMaTHUYECKyl0 MOJENb pealbHOM
CUTYaIluH, MPUMEHATh 3HAHUs, TIOMyUYEeHHBIC MPU MU3yYEeHUU Y4eOHOTO Kypca, AJis
peIleHusI CaMOCTOSITENFHO CHOPMYITMPOBAHHONW MAaTEeMAaTUYECKOM 3a/1adu, a 3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

CopepxarenpHo-MeTOMYECKass TUHUS «YuCna ¥ BBIUMCICHUS» 3aBEPIIACT
¢dbopMHpOBaHNE HABBHIKOB MCIOIB30BaHUS ACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HAYaToO Ha ypOBHE OCHOBHOTO o01iero oopasosanus. Ha ypoBHe cpeanero ooiero
oOpa3oBaHMsi 0coboe BHHUMaHue  ynensercss  (OPMUPOBAHHUIO  HAaBBIKOB
palMOHAJIbHBIX BBIYMCICHUH, BKIIOYAIOUIMX B CE0sl MCIONb30BAHUE PA3IUYHBIX
dopM 3ammcu YHcla, YMEHWE JeNaTh MPUKUAKY, BBITOIHATH TPHUOIMKEHHBIC
BBIUMCJICHHSI, OLICHWBATh UYWCJIOBHIE BBIpAKEHUS, paboTaTh ¢ MaTeMaTHYECKHUMH
KOHCTaHTaMM. 3HAKOMbIe OOYyYalolMMCSi MHOXECTBa HATYpaJIbHbIX, ILEJbIX,
palMoOHaNbHBIX W JIEHCTBUTENIBHBIX  YHMCET  JOMOJIHAIOTCS  MHOKECTBOM
KOMIUIEKCHBIX YHCel. B KaxJaoM U3 3THX MHOXECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHBIE €My crenu(uueckue 3aJadyd W OINepaluu: JAelIeHHEe HaIeo,
OTEPUPOBAHUE OCTAaTKaMU HAa MHOXKECTBE IICNIbIX YHCE, OCO0BbIe CBOWCTBA
paloHaNbHBIX M UPPALMOHAIBHBIX YHCEN, apu(METHYECKUE ONepaluu, a TaKkxKe
U3BJICYCHHE KOPHS HATypaJbHOM CTEMEHM Ha MHOKECTBE KOMIUIEKCHBIX UYHCE.
bnarogapsi mocienoBaTenbHOMY PACIIUPEHUIO KpPyra HCIOJIB3YEeMbIX YHUCEN |
3HaKOMCTBY C BO3MOKHOCTSIMH WX MPUMEHEHUS JUJIsl PEIIeHUs Pa3uYHbIX 3a7ad
dbopMupyeTcsi IpeCTaBICHUE O €IMHCTBE MaTeMaTHKH KaK HAyKd U €€ pOoJid B
MOCTPOCHUU MOJIENIEH peasbHOro MHpa, LMIUPOKO HCMHOJIB3YIOTCS 0000IIeHHe U
KOHKpETH3aIHsl.

Jluaust «YpaBHEHHUS W HEPABEHCTBA» pPEATU3yeTCS Ha MPOTSIKEHHH BCETO
oOy4yeHHsT Ha YpOBHE CpPEAHEro OOIIero oOpa3oBaHMSs, TMOCKOJIbKY B KaXKIOM
pasnene IlporpamMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIOIMX 3anady. B
pe3ynbpTaTe 00ydaroluecs OBJIAJAEBAIOT PA3NUYHBIMU METOIAMH PELICHUS



paIMOHAIBHBIX, HPPAIMOHAIBHBIX, TOKA3aTEeNbHBIX, JOTapUOMHUUECKHX U
TPUTOHOMETPUUECKUX ypaBHEHHWI, HEPaBEHCTB M CHCTEM, a TaKXke 3ajad,
coliepkalux mapaMmeTpel. [lomydeHHbIE yMEHHSI MIMPOKO HCHONB3YIOTCA MpH
UCCJIEIOBAHUM (DYHKIIMI C TMOMOIIBIO MPOU3BOJHOM, MPU PEHICHUH MPUKIIATHBIX
3a/1a4y M 3a7a4 Ha HAXOXKJECHUE HAUOOJBIINX U HAUMEHBIINX 3HAYCHUN (yHKIIHH.
JlanHast comep:kaTeNnbHAs JIMHUAS BKJIIOYACT B ceOs Takke PopMUpPOBAaHUE YMEHHMA
BBINIOJIHATh ~ pacyeThl 1o  (GopmynaMm, npeoOpa3oBaHUs  palMOHAIbHBIX,
UPPALMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUM, a TaKKe BBIPAKECHU,
COJEpKalMX cTerneHn u jorapudmel. brarogaps m3yudeHuio anredpanveckoro
MaTepuajia TMPOUCXOAUT  JAJbHEWIIee  Pa3BUTHE  AITOPUTMHYECKOTO |
a0CTPAaKTHOTO MBINUICHUS OOYYaronuxcs, (OPMHUPYIOTCS HABBIKH JETYKTHBHBIX
paccyxleHuid, pabOThl €  CHMBOJIbHBIMU  (OopMamMH,  MPeACTaBICHUS
3aKOHOMEpPHOCTEH M 3aBHUCHUMOCTEW B BHUJEC PaBEHCTB U HEpaBEeHCTB. Anredpa
npemiaracT 3(PQGEKTHBHBIE HWHCTPYMEHTHI JIJII  PEIICHHWS TMPAKTHYCCKUX W
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HATJISTHO JEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
SI3bIKA HAYKH.

ConepxarenpbHo-MeToquYecKass JimHUS «DyHKIMM W rpaduKu» TECHO
neperieTaeTes ¢ APYTUMH JIMHUSAMH Y9eOHOTO Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICIIE 3371aCT MOCJIeI0BATEILHOCTh U3YUEHUsI MaTepuaiia. V3ydueHue cTeneHHou,
MOKa3aTeJIbHOM, JJOrapuPMUIECKON U TPUTOHOMETPUIECKUX (DYHKIIUA, UX CBONCTB
U rpadvKOB, UCIOJIb30BaHUE (PYHKIUU JJIS pelIeHUs 3aa4 U3 JAPYruxX y4eOHBIX
MIPEAMETOB U PEANTbHOM KU3HHM TECHO CBS3aHO KaK ¢ MaTeMAaTHYECKUM aHAJIM30M,
TaK M C pEIICHUEM YpPaBHCHHWH W HEpaBeHCTB. [Ipm 3ToM Oo0jbIIOe BHUMaHHUE
yaensercs (GOPMUPOBAHUIO YMEHHMs BbIpaXaTh (POpMyJiaMH 3aBUCUMOCTH MEXKY
pa3NTUYHBIMA BEJIIMYMHAMH, HCCIEIOBATh TOJy4YeHHbIC (YHKIIMH, CTPOUTHh HUX
rpaduku. MaTtepuan 3TOi cojiep)KaTesIbHOW JTMHUM HAIICJICH Ha Pa3BUTUE YMEHHI
W HABBIKOB, ITO3BOJISIONIMX BBIPAXKATh 3aBUCHMOCTH MEXAY BEIMYMHAMH B
paznmuuHoi ¢dopme: aHaTUTUYECKOU, rpaduyeckoid u cioBecHo. Ero msyuenwue
CIIOCOOCTBYET Pa3BUTUIO AJITOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IIIEHNI0 ¥ KOHKPETU3AIIUHU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopepxarenpHas nuHHS «Hadama maTeMaTHMuecKOTO aHaIHW3a» TO3BOJSET
CYIIECTBEHHO PACHIUPHUTh KPYT KaK MaTeMaTHYECKUX, TaK M MPUKIATHBIX 3aiad,
JOCTYITHBIX OOYYaromnMCs, TaK KaK y HHX IOSBJISETCS BO3MOXKHOCTH CTPOHUTH
rpaduKky  CIOXHBIX (YHKIHM, ONPEAeNTsITh WX HAWOOJbIINE U HAUMEHBIIHNE
3HAUEHUS, BBIYUCIITH IUIOMAAN (QUTYP U OOBEMBI Tell, HAXOIUTh CKOPOCTH H
yCKOpeHusi TmporeccoB. JlaHHas cojaepaTenbHash JUHUS OTKPHIBAET HOBBIE
BO3MOYKHOCTH TTOCTPOEHHUS MaTEMaTHYCCKUX MOJCICH pEalbHBIX CHUTYaIlui,
MO3BOJISICT HAXOJWUTh HAWIIYYIIee pENICHUE B TPHUKIAJHBIX, B TOM YHCIIEC
COIMAJIbHO-DPKOHOMHYECKHUX, 33Jja4aX. 3HAKOMCTBO C OCHOBAMU MaTEMaTUYECKOTO



aHaNMM3a CIOCOOCTBYET pa3BUTHUIO aOCTPAKTHOTO, (HOPMATBHO-JIOTHYECKOTO U
KPEaTUBHOIO MBILIUICHUS, (OPMHUPOBAHUIO YMEHHMI pacrio3HaBaTh MPOSBICHUS
3aKOHOB MaTeMaTHKW B HayKe, TEXHUKE M HCKyccTBe. OOywaroiuecs y3HaIOT O
BBIJIAIONIMXCSI pe3yJibTaTax, IMOJIYYCHHBIX B XOJAE pPa3BUTHUS MATEMaTHUKH Kak
HAyKH, U 00 UX aBTOpax.

CopepxxarenpHO-MeTOIMYeCKast TMHUS «MHOXECTBa U JIOTMKa» BKIIOYAET B
ceOs SJIEMEHTbl TEOpUM MHOXXECTB W MaTEeMaTHYECKON JIOTWKH. TeopeTuko-
MHOKECTBEHHBIE MPEICTABICHUS TPOHU3BIBAIOT BECh KypC IIKOJIBHON MaTeMaTUKU
U TpeasiaraloT HauOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAMHSIONIUN BCE pa3eiibl
MaTeMaTUKH ¥ €¢ TPUIOKEHUW, OHHM CBS3BIBAIOT pa3HbIe MAaTEMAaTHUECKHE
JUCHUIUIMHBL W HMX TNPUJIOKEHUS B eauHoe Ienoe. [loaToMy BakHO 1aTh
BO3MOXXHOCTh OOydYaromiemycsi TOHHMaTh TEOPETHKO-MHOKECTBEHHBIM — S3BIK
COBPEMEHHOW MaTEMaTUKH W MCIOJb30BATh €0 I BBIPAKEHUS CBOUX MBICIICH.
JlpyruM BaXHBIM TMPU3HAKOM MATEMaTUKM KaK HAayKH CIEQyeT MPU3HAThH
CBOMCTBEHHYIO €U CTpOrocTb OOOCHOBAaHWII U CJ€IOBaHUE OMNPEACICHHBIM
OpaBWJiaM  TOCTPOSHUS  JIOKA3aTelIbCTB.  3HAKOMCTBO C  DJIEMEHTaMH
MaTEMaTUYeCKOM JIOTUKM CIHOCOOCTBYET PAa3BUTHIO JIOTUYECKOTO MBIIUICHHUS
0Oy4Jaronuxcs, MO3BOJISIET UM CTPOUTH CBOU PACCYKJICHUSI HA OCHOBE JIOTUYECKHUX
npaBui, POPMUPYET HABBIKK KPUTHUECKOTO MBIIIJICHUS.

B yuebHoM Kkypce «AureOpa M Hayajga MaTEMaTUYECKOTO aHaIU3a»
IPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJECIUPOBAHUS, KOTOPHIC MPHU3BAHBI
croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIMOCTPOCHUS MOJCNICH peallbHbIX
CUTyalluii, HCCINEAOBaHUS AITHUX MOJEJIECH C TMOMOIIBIO ammapara ajireOpbl H
MaTEeMaTHYECKOTO aHallh3a, WHTEPIPETAINHA TOJTYYCHHBIX pe3ylbTaToB. Takue
3aJJaHus BIUIETEHBI B KQXK/IBIN U3 pa3/ieJIOB MPOTrpaMMBbl, TOCKOJIBKY BECh MaTepHall
yu4e0HOro Kypca IIMPOKO WCHOJB3YETCS AJIs pelleHUs MPHUKIATHBIX 3amad. [Ipu
pPEIICHUH  pEaJbHBIX  NPAKTUYECKUX  3aJad  oOydyaroluecs  pa3BUBAIOT
HAOJIOMATeNIbHOCTh, YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
UCIIOJB30BaTh  QHAJIOTHIO, 00001IaTh W KOHKPETU3UPOBAThH  MIpoOJeMy.
JlesTenpHOCTh MO (OPMUPOBAHUIO HABBIKOB pEHICHUS MPUKIATHBIX 3a/1a4
OpraHU3yeTCs B MPOIIECCE U3YUCHUSI BCEX TeM y4eOHOro Kypca «Anrebpa u Hadaia
MaTEMaTUYECKOTO aHATTU3ay.

Ha wu3yuenne yudeOHOro kKkypca «Ainredpa M Hayajga MaTeMaTHUYeCKOIro
aHanu3a» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heaeno), B 11
kiacce — 136 gacos (4 yaca B HEACITIO).



COJAEPXKXAHUE OBYUYEHUA
10 KJIACC

Yucaa 1 BBIYMCICHUA

Panmonaneupie uyucia. OOBIKHOBEHHBIE M JIECATUYHBIC APOOH, MPOIEHTHI,
OeckoHeuHble Tepuoguueckue apobu. [Ipumenenune npoOelt W MPOLEHTOB IS
pelIeHus IPUKIAIHBIX 3a1a49 U3 Pa3Iu4HbIX OTpaciie 3HaHUM U PeabHOU KU3HH.

JlecTBUTENbHBIE 4YMCIIA. PanuoHaJbHBIE M HPPALMOHAIBHBIE YHUCIA.
ApudpmeTnueckue  onepauMM ¢ JACHCTBUTEIbHBIMH  4uCIaMH.  Monayib
JNEUCTBUTEIBHOTO YUCIIA U €ro cBoicTBa. [IpnONMKEHHbIE BBIYKMCIICHHUS, PAaBHIIa
OKPYTJIEHUs], IPUKUJKA U OLICHKA PE3YJIbTaTa BbIUNCICHHM.

Crenenp c¢ uenslM mokasareneMm. bunHom Herorona. Hcenonbs3oBaHue
HOJXOJAIIEH (POPMBI 3aIIUCH JAEUCTBUTENBHBIX YNUCEN AJISl PEIICHUS TPAKTUYECKUX
3aJ1a4 U NPEeJCTaBICHUS JAHHBIX.

ApudmMeTnyecknii KOpeHb HaTypaJbHOUN CTEIIEHH U €ro CBOMCTBA.

CreneHp C panuMOHAIBHBIM II0OKAa3aTEIEM W €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIICM.

Jlorapupm uucna. CoiictBa jorapudma. /lecaTuunbie U HaTypalbHbIC
JorapupMsl.

CuHyC, KOCUHYC, TAHI'€HC, KOTAHT€HC YHUCIOBOI0 aprymMeHTa. ApKCHHYC,
aPKKOCUHYC M ApKTaHI'E€HC YUCIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxngecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE YpaBHEHHsS W ypaBHEHUs-CleACTBUS. HepaBeHCTBO,
pelLIeHrne HepaBeHCTBA.

OCHOBHBIE METOJIbI PEIICHMS LIENIBIX U APOOHO-pAllMOHANBHBIX YPABHEHUN U
HEpPAaBEHCTB. MHOTOWIEHB OT OJHOM IEepeMEHHOM. [leneHne MHOrousneHa Ha
MHOIOWIeH ¢ ocratkoM. Teopema be3dy. MHorouneHsl ¢  LEIbIMU
kodpdunmnentamu. Teopema Buera.

[IpeoOpazoBaHMs YNCHOBBIX BBIPAKEHUHN, COJEPKAILINUX CTEIIEHH U KOPHHU.

HppauroHanbHble yYpaBHEHHUS. OcHOBHBIE METO/IbI peeHns
UPPALMOHATIBHBIX YPaBHEHUM.

IToka3aTenbHble ypaBHEHUS. OCHOBHBIE METOJbI PELIEHUS MOKA3aTEJIbHBIX
YPaBHEHHUM.

[IpeoOpazoBaHue BbIpaXeHH, COACPHKAIIUX JTOTApUPMBI.

Jlorapupmuueckue YpaBHEHHUS. OcHOBHBIE METO/IbI pereHus
Jorapu(pMUUECKUX YpaBHEHHIH.

OcHoBHBIE TPUTOHOMETPHUUECKHUE bopMyIHL. [TpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAKECHUH. PellieHne TpUroHoOMEeTpUIECKUX YPAaBHEHUM.



Pemienne cucreM nMHEHHBIX YypaBHEHMM. Martpuia CUCTEMBI JIMHEMHBIX
ypaBHeHui. Ormnpenenurens MaTpuibl 2X2; €ro T€OMETPUYECKUH CMBICT U
CBOMCTBA, BBIUMCIICHUE €T0 3HAYCHHUs], IPUMEHEHUE OIPENCIIUTENSA I PEIICHUs
CUCTEMBl JIMHEWHBIX YpaBHEHMI. PelieHue NpHUKIagHBIX 3a4a4 C IOMOLIBIO
CUCTEMBbl JIMHEHMHBIX YypaBHEHMH. lcciaenoBaHme mOCTPOCHHOM MOJENU C
MOMOILBIO MaTPHULL U ONPEAETUTEIIEH.

[TocTtpoeHne mareMaTUYECKUX MOJAENEH PEANbHOM CUTYyallHd C IMOMOIIBIO
YPaBHEHUM W HEPaBEHCTB. lIpuMeHeHHE ypaBHEHMH M HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3aJad U 3a/Jad U3 pazIM4HbIX o0JacTell HayKu M peajbHOU
KU3HU.

DyHKUUM U TPaPUKH

@yHKIUA, crnocoObl 3anaHus (QyHKUMU. B3anMmHO oOpaTHbIE (YHKUIHU.
Komnozummss ¢yskuuii. I'padpuk  QyHKIuu. OnemMeHTapHble peoOpa3zoBaHUs
rpapuKoB yHKIIHIA.

OO6nactb ompeneneHuss U MHOXKECTBO 3HaueHui pynkiuu. Hymu gyHkiuu.
[TpoMexyTKkH 3HAKONOCTOSIHCTBA. YETHbIE M HeueTHbIe (GyHKUMU. [leproanueckue
¢ynkuun. IIpoMexyTkn MOHOTOHHOCTH (YHKUMHA. MakCUMyMbl U MHUHUMYMBbI
¢bynkunu. Hanbospiee 1 HauMeHblee 3Ha4yeHus1 (QyHKIMH Ha TPOMEKYTKE.

JluneliHas, KBaapaTH4YHas W APOOHO-IMHEHHas (QYHKIUH. ODJIEMEHTapHOE
UCCJIEJOBaHHUE U IOCTPOEHUE UX IPa(pUKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U LENbIM NOKa3zareneM. E€ cBoiicTBa u
rpaduk. CpoiictBa W rpaduK KOpHS N-0Ml CTEMEeHW Kak (QYHKIUU OOpaTHOU
CTENIEHU C HATYPAJIbHBIM MTOKA3aTEeJIEM.

[TokazaTenbHas 1 jorapupmuueckass (yHKIUHA, UX CBOWCTBA U TpaduUKH.
Hcnonp3oBanue rpadukoB GyHKINN IS pEIICHUS] YPABHEHHM.

TpuroHomerpuyeckass OKpPYKHOCTb, OIPEACICHHE TPUTOHOMETPUUYECKHUX
(yHKUIHNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAIbHBIE 3aBUCUMOCTH B peaJbHBIX IMpoleccax U SBICHUSIX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Havana maremaTH4eckoro aHajmsa

ITocnemoBaTeIbHOCTH, CHOCOOBI 3aJaHusd IOCJea0oBaTeIbHOCTEN. MeTton
MaTeMaTUYECKON WHIYKIUH. MOHOTOHHBIE u OTrpaHUYECHHbIC
nocyenoBaTeabHOCTU. McTOpUsT BOSHMKHOBEHUS MaTeMAaTHYECKOrOo aHallh3a Kak
aHaJin3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMeTpuueckas rnporpeccuu. beckoHeuHo yObIBaromiast
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOUIEH reOMETpUUYECKOU
Iporpeccui. JINHENHbIN U SKCIIOHEHIUMAIbHBIN pocT. Hucio e. Dopmyiia CI0KHBIX
npoueHToB. Mcnonb3oBaHWE MPOrpeccud Il  PElIeHHs] pealibHbIX — 3ajad
IPUKJIAJHOIO XapaKTepa.



HemnpepriBHbIe (yHKIIMM W WX CBOWCTBA. TOYKH pa3pbiBa. ACHMITOTHI
rpadukoB ¢ynkuuid. CBoicTBa (YHKIMI HEMPEphIBHBIX Ha oOTpe3ke. Meroa
WHTEPBAJIOB [UJISl PEIICHUS HEpaBEHCTB. lIpriMeHeHHe CBOWCTB HENPEPBIBHBIX
byHKUMIA 1S pelieHus 3a1ay.

[lepBas u BTOpas npou3BojHbie GyHKIUU. OnpeaeneHne, reoMeTpuIecKiuil u
(bu3MYeCcKuil CMBICT TPOU3BOIHON. YpaBHEHUE KacaTeabHOM K rpaduky QpyHKIIUU.

[IpousBogubie  smeMeHTapHbiX  ¢GyHkiuil.  [IpousBogHast ~ CyMMBI,
MPOU3BEJCHUS, YACTHOTO U KOMIO3UIIUU (DYHKIIHMA.

MHoKecTBa M JIOTHKA

MHOXeCTBO, Olepaluy HaJ MHOXECTBAaMU U HMX CBOMCTBA. J[narpaMmbl
Oiinepa—Benna. IlpumeHeHHE TEOPETUKO-MHOYKECTBEHHOIO — armapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PEIICHUH 3a7ad W3 JAPYIUX
y4€OHBIX MPEAMETOB.

Omnpenenenue, Teopema, CBONCTBO MaTeMaTHYECKOIO0 OOBEKTa, CIIEJCTBUE,
JI0Ka3aTEeIbCTBO, PABHOCUJIBHBIC YPABHEHUS.

11 KJIACC

Yuciia v BBIYUCIICHUA

Harypanbsubie u nensie yucna. lIpyumeHeHne npu3HAKOB AETUMOCTH LEIBIX
yucen, HauOonpmui obmui nenutens (ganee — HOJl) u HammeHsblnee oOriee
kpatHoe (nanee — HOK), octaTkoB o moay:to, anroputma EBkinaa juist pemenus
3a/1a4 B LIEJIBIX YUCIIAX.

KommiekcHble uucna. AnreGpanueckas M TpUTOHOMETpuYeckas (Hopmbl
3aMMCH KOMIUIEKCHOTO 4YHcia. Apu(MEeTHYEeCKHE ONepalud € KOMIUIEKCHBIMU
yucinamu. M3o0pakeHWE KOMIUIEKCHBIX YHCEN Ha KOOPJIMHATHOM IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii cTeneHn U3 KOMIUIEKCHOTO 4ucia. [Ipumenenue
KOMIUIEKCHBIX YUCEJ JJIs PeIIeHUs] PU3NYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHMs H HEPABEHCTBA

CucrteMa © COBOKYIHOCTh YpPaBHEHHW M HEPABEHCTB. PaBHOCWIbHBIE
CUCTEMBI U CUCTEMBI-CIICICTBUS. PaBHOCWIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKUX  YpPaBHEHHMH €  MOMOIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH. PellieHne TpuroHoMeTpu4eCcKuX HEPaBEHCTB.

OcCHOBHBIE METOJBl pEIICHHUS TMOKa3aTeIbHbIX U  JIorapu(PMUUEecKuX
HEPABEHCTB.

OCHOBHBIE METO/IBI PELICHUS HPPALMOHAIBHBIX HEPABEHCTB.

OcCHOBHBIE METOABI PEIICHUSI CUCTEM M COBOKYITHOCTEM palyOHAIbHBIX,
WPPpALMOHATIBHBIX, TOKA3aTENbHbIX U JIOTapUPMUUYECKUX YPAaBHEHUN.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.



IIpumenenue  ypaBHEHHMM, CHCTEM W HEPABEHCTB K  PELICHHIO
MaTeMaTUYeCKUX 3a7ad W 3a/Jad M3 pa3lIMyHbIX O00JacTeil HayKu M peasbHOU
YKW3HU, UHTEPIIPETALUA TIOTYYEHHBIX PE3YIbTATOB.

DyHKUUM U TPaPUKH

I'paduk xommosuumu QyHkuui. ['eomerpuueckue oOpas3bl ypaBHEHUNM U
HEPABEHCTB Ha KOOPAMHATHOM IJIOCKOCTH.

Tpuronomerpudeckue QyHKIMH, UX CBOMCTBA U TPAQUKH.

['paduueckne Meroabl perieHUs ypaBHEHU W HepaBeHCTB. [ 'paduyeckue
METO/bI PELLICHUS 3a]1a4 C TapaMeTPaMH.

Hcnonbs3oBanne rpapukoB (GYHKIUNA JUIsI UCCIIENOBAaHUS TMPOLECCOB U
3aBUCUMOCTEH, KOTOpbI€ BO3HMKAIOT IMPHU PELICHUU 33Jad U3 JAPYTUX Yy4eOHBIX
MPEIMETOB U PEATBHON )KU3HMU.

Havana mareMaTH4ecKOro aHaJm3a

[IpuMeHeHre MPOU3BOJHON K UCCIEAOBAaHUIO (PYHKIMH HA MOHOTOHHOCTbH U
KCcTpeMyMbl.  HaxokneHue  HamOOJbIIETO W HAaMMEHBIIET0  3HAYEHUM
HEIMPEPbIBHON (YHKIHUU HA OTPE3KE.

[IpumeHenne TPOU3BOMHOM JUIsI HAXOXKACHWS HAWIYYIIETO PEIICHUS B
NPUKIIAIHBIX 3a/1adax, [JIs OIpPEACICHUS CKOPOCTH M YCKOPEHHWs MHpouecca,
3a1aHHOTO (hOpMYJION UK rpaduKoM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbiX. IlepBooOpasHbie
arieMeHTapHbIX pyHKuui. [IpaBuia HaxoXaeHUS TEPBOOOPA3HBIX.

WNHurerpan. ['eomeTpuuecknii CMBICII MHTErpasa. Brruncnenne
onpeiesICHHOro uHTerpaa o ¢popmyne Hetotona-JleitOuuiia.

[IpumeHeHne uHTErpajia A HaXOXKJIEHUS IUIOMIANEH IIIOCKUX (Uryp u
00BEMOB T€OMETPUUECKUX TElL.

[Ipumepst pemenuit auddepeHnnanbHbIX  ypaBHEHUN. Maremartuueckoe
MOJICJIMPOBAHUE peaJbHBIX MPOLECCOB C MOMOIIBI JauddepeHnanbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJI'EBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIM YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa’kIaHCKOr0 BOCIIUTAHUS:

c(hOPMUPOBAHHOCTH TPAXKTAHCKOM MO3UIIMHA 00YYAIOIIETrocsi Kak aKTHBHOTO U
OTBETCTBEHHOTO  4I€HAa  POCCHMCKOro  o0miecTBa,  NPEACTABICHHE O
MaTEMaTUYECKUX OCHOBAX (YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUM,
OpoUeaAyp TIpakAaHCKOro oOmecTBa (BbIOOPBI, ONPOCHI U JIPYroe), yMEHHE
B3aMMOJICHICTBOBATh C COIMAIBHBIMH WHCTUTYTAMH B COOTBETCTBUM C UX
GYHKIIUSIMU ¥ Ha3HAUYCHUEM;

2) IATPHOTHYECKOTO BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUUCKON TpakTaHCKOW UJECHTUYHOCTH, YBaXKEHHUS K
IPOLUIOMY M HACTOSIIEMY POCCHICKOM MaTeMaTHKH, LIEHHOCTHOE OTHOILIEHHUE K
JOCTUKEHUSM POCCUHUCKUX MAaTEMAaTHUKOB U POCCUMCKON MaTeMaTHUECKOM LIKOJIBI,
UCTIONb30BAaHUE DJTHUX JOCTIDKEHHWH B JAPYTMX HayKax, TEXHOJOTHusX, chepax
YKOHOMUKH,

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUS:

OCO3HaHWE AYXOBHBIX LIEHHOCTEH POCCUUCKOr0 Hapoaa, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHMsI, 3TUYECKOTO MOBEACHUS, CBA3AHHOIO C MPAKTHUYECKUM
NPUMEHEHHEM JOCTHKEHUH HAyKHu W JeATEIbHOCTHIO YYCHOTO, OCO3HAHHE
JIMYHOTO BKJIa/Ia B TOCTPOCHUE YCTONYHUBOTO OYIYyIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHMS

ACTETUYECKOE OTHOIICHHWE K MHUpY, BKIIOYas 3CTETHUKY MaTeMaTHUECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/ay, pEUICHUH, pacCyKJI€HU, BOCOIPUUMUYHUBOCTD
K MaTeMaTHYECKUM acleKTaM Pa3InIHbIX BHJIOB UCKYCCTBA;

5) pu3uUecKOro BOCIATAHMSA:

chOpPMHUPOBAHHOCTh YMEHHUSI TPHUMEHATH MaTeMaTHYeCKHe 3HaHWS B
MHTEepecax 3710pOBOT0 U 0e30MacHOro o0pasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0pPOBBIO (370pOBOE TUTaHUE, COAIAHCUPOBAHHBIN PEXKUM 3aHATUA H
OTIIbIXa, peryispHas (Gu3zndyeckas aKTUBHOCTH), (PM3HMUECKOE COBEPUICHCTBOBAHUE
IIPU 3aHIATUSX CTIOPTHUBHO-030POBUTEIHHON ACSITEILHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUSI:

TOTOBHOCTh K TpPYAYy, OCO3HaHHE IIEHHOCTU TPYIOJIOOUs, HHTEpeC K
pa3nuuHbiM  chepam  MPO(PECCHOHAIBHON  NIEATENbHOCTH, CBS3aHHBIM  C
MaTEeMaTHKOW W €¢ TPUIIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymieit mpodeccun U peau30BbIBaTh COOCTBEHHBIC KU3HECHHBIC ILJIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U
caM0o00pa30oBaHUI0 Ha MPOTSHDKEHUM BCEW >KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1a4 MaTeMaTHYEeCKON HAapaBIIeHHOCTH;

7) 3K0JIOTHYeCKOT0 BOCITUTAHMS:

c(hOPMHUPOBAHHOCTh  DKOJIOTHYECKOM  KYJIbTYphl, TOHUMAHUE BIIUSHUS
COLIMAJIbHO-DPKOHOMHUYECKHUX TPOIECCOB HAa COCTOSIHUE MPUPOJHON M COLMATIBHOM
Cpebl, OCO3HaHUE IrI100ATBHOTO XapaKTepa IKOJIOTUUECKUX MPoOIJieM, OpUEeHTAIUS
Ha TPUMEHEHUE MaTEeMAaTUYECKUX 3HAHUW ISl pEIIeHHs 3aJad B 00JIacTH
OKpYXalolenl cpefpl, IUIAHWUPOBAaHUE IOCTYNKOB W OLEHKH HUX BO3MOXHBIX
MOCJIEJICTBUM ISl OKPYKaloLIeH Cpeibl;

8) HeHHOCTH HAYYHOT 0 MO3HAHMS

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW U  OONICCTBEHHOM  MPAKTUKH, ITOHUMAaHHE
MaTEeMaTU4YeCKOM HayKh Kak c¢epbl 4YeTOBEYECKON IesTeIbHOCTU, JTAloOB €¢
pa3BUTHUS W 3HAYMMOCTH [JIS Pa3BUTUA I[MBWIMW3ALWU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKH W MaTeMaTUYECKOM KyJIbTypOM Kak CpEJICTBOM IIO3HAHUS MHDa,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIECIOBATEIbCKYIO JEATEIBHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE T1eCTBUS

ba3zoBble jornueckue AecTBU:

BBISIBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKA MaTEMATHYECKUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUH MEXKIYy MOHATUSAMH, (POPMYIUPOBATH
ompeJieSIeHUs TIOHITUHN, YCTaHABIUBAThH CYILECTBEHHBIN MPU3HAK KJlacCU(UKAIUH,
OCHOBaHMsI JiJIsi 0000IIIEHUS U CPAaBHEHUS, KpUTEPUHU TIPOBOJUMOTO aHAIH3A;

BOCIIpUHUMATh,  (QopMynupoBaTh U  TPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPIAUTEIbHbBIC U OTPULIATEIbHBIC, €IMHUYHbBIC, YACTHBIE U O0II1e, YCIOBHBIE,

BBISBJISITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOPEUUS
B (akTax, JAHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUSIX, MPEAJiaraTb KPUTECPUU ISl
BBISIBJICHUS] 3aKOHOMEPHOCTEW U IPOTUBOPEYNN;

JenaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTUKH, JE€IYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MPOBOJUTH CAMOCTOSITENIBHO JOKA3aTEeIbCTBA MATEMATUYECKUX YTBEPKACHUM
(IpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTALINIO, IPUBOIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHS U BHIBOJIBI;

BBIOMpPATh CMOCOO pemieHus y4deOHOW 3amadyu (CpaBHHBATh HECKOJIBKO
BApUAHTOB  peIleHUs, BbIOMpaTh Hauboyiee MOAXOMSIMMK € y4EeTOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPHUEB).



ba3oBble ucciaeaoBare/ibCKue 1eiiCTBUS:

HCIIOJIb30BaTh BOMNPOCHI KaK HCCIEAOBATEIbCKUNA HMHCTPYMEHT IO3HAHMS,
dbopMynupoBaTh ~ BOMNPOCH,  (PUKCHpYIOIIME  TPOTHUBOpEUHE,  Mpodiemy,
yCTaHaBJIMBaTh HMCKOMOE W JaHHOE, (pOpMUpOBaTh TUIIOTE3Y, apryMEHTHUPOBAThH
CBOIO TO3UIINI0, MHEHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIEAOBaHHE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00beKTa, sIBJICHHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAY OOBEKTAMMU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSTENbHO (OPMYIUPOBATh OO0OOIIEHUS W BBIBOABI MO pe3yJbTaTaM
MPOBEICHHOTO  HAONIOJCHMS, HWCCIEAOBAaHMS, OIEHUBATh  JOCTOBEPHOCTD
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB 1 0000IIECHUII;

MIPOTHO3MPOBATh BO3MOXHOE pa3BUTHE MPOLECCa, a TAKXKE BBbIIBUIaTh
MPEANOJIOKEHNS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora c undgopmanmeii:

BBIABJIATH Ae(UIMTH MHPOPMAINHU, TAHHBIX, HEOOXOJUMBIX IJIi OTBETA Ha
BOIIPOC U JJI PELICHUS 3a]1a4H;

BbIOMpATh MH(DOPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh M HHTEPHPETUPOBATh WH(OpPMAIMIO Pa3IUYHBIX BUJIOB U
dbopm npeAcTaBICHUS;

CTPYKTYpPUpPOBaTh MHGOPMAIINIO, MPEACTABIATh €¢ B Pa3Iu4HbIX (opmax,
WUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaJCKHOCTh uH(popManuu () CaMOCTOSITEIIbHO
c(hOopMyJIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBIE YHHBEPCAJIbHbIE YUeOHbIEe JeiicTBHS

OO0menue:

BOCTIPUHUMATh U (POPMYITUPOBATH CYXKIEHUSI B COOTBETCTBUM C YCIOBUAMU U
HEJIsIMH OOIICHUS, SICHO, TOYHO, IPaMOTHO BBIpa)KaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX M THCBMEHHBIX TEKCTax, JaBaTh MOSICHEHUS IO XOAYy PEIICHUs 3a7ayH,
KOMMEHTHUPOBATH MOJTYyUYCHHBIN pe3yJIbTar;

B X0Ji¢ OOCYXKJICHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYX Ia€MOW TEMBHI,
npoOJsieMbl, pelraeMoil 3ajayd, BBICKA3bIBaTh WJICH, HAIICJICHHBIE Ha TOUCK
pElIEHUs, COIMOCTaBIISITh CBOU CYXIEHUS C CYXKICHUSMU JIPYTHUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh pa3iU4Me W CXOJICTBO TMO3WIIMA, B KOPPEKTHOU (dopme
bopMyIMpOBaTh pa3HOTIIACHS], CBOM BO3PAYKEHHUS;

NPEACTaBISATh PE3YJbTaThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIIeI0OBaHMUS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3ajad
MPE3EHTAIlUN U OCOOEHHOCTEN ayIUTOPHH.

PeryasitTuBHbIe YHUBepCAJIbHbIE YUeOHbIE 1eiCTBUA



Camoopranusanus:

COCTaBJISITh IUIAH, AJITOPUTM PEIICHUS 3a/1a4d, BEIOMpPATh CIIOCOO pEIIeHUS C
Y4ETOM UMEIOIINUXCSI PeCYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YIETOM HOBOM MH(POPMAITIH.

CaMOKOHTPOJIb, IMOIIHOHATIbHBIH HHTEJJIEKT:

BIIQZICTh  HaBBIKAMHU  IIO3HABATENBHOW  pe(IeKCMM  Kak  OCO3HAHHUS
COBEPIIIAEMBIX JEUCTBUI W MBICIHUTEIBHBIX MPOIECCOB, UX PE3YJIBTATOB, BIIAJICTh
criocobaMy CaMOIIPOBEPKH, CAaMOKOHTpPOJISI Tpollecca W pe3yibTaTa pEIICHUs
MaTeMaTHYECKOH 3a1a4u;

NPEIBUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HHKHYTh NPU PEIICHUU 33a4H,
BHOCHUTH KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEIIbCTB, TaHHBIX,
HalJCHHBIX OIMMMUOOK, BBIIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH B YCIOBHUAM, OOBSICHATH MPUIUHBI
JOCTHKEHUSI WJIM HEJIOCTUKEHUSI PE3YJIbTaTOB JICSITEIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OIICHKY MPUOOPETECHHOMY OIIBITY.

CoBMmecTHAs 1eSITEJIBHOCTD:

MMOHUMATh M WCIOJB30BaTh MPEUMYIICCTBA KOMAHIHOW W WHIAWUBUIYATbHON
paboOThl TpHU pEHICHHH YYEOHBIX 3a7ad, MPUHAMATH I1IeJb COBMECTHOM
NEATEeILHOCTH, UIAHUPOBATh OPTaHW3alUI0 COBMECTHOM padOTHI, pacIpeicisiTh
BUJIbI Pa0OT, JOroBapHUBaThCS, OOCYX JaTh TMpollecC M pe3yiabTaT paboThl,
000011aTh MHEHUS HECKOJIIBLKUX JIIOACH;

y4acTBOBAaTh B I'PYIIOBLIX (popmax paboThl (00CYyX)aeHUsI, OOMEH MHEHUH,
«MO3TOBBIE IITYPMB» W HWHBIE), BBHINIOJHATH CBOIO YacTb pabOTBI W
KOOPJAMHHUPOBATh CBOW JICHCTBUS C JAPYTUMHU UYJICHAMH KOMAaHJbBI, OIICHHBATH
KaueCTBO CBOEr0 BKJIAJa B OOIIMI MPOIYKT MO KPUTEPUsIM, CHOPMYIUPOBAHHBIM
Y9aCTHHKAMHU B3aUMOJICHUCTBHSI.

INPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenus B 10 kjacce oOydaromuiicss MOMYYUT CIETYIOIINE
MPEIMETHBIC PE3YJIbTaThl MO0 OTACIBHBIM T€MaM pabouel MporpamMMbl Y4eOHOTO
Kypca «Anrebpa u Hadajia MaTEMaTHIECKOTO aHATN3ay:

Yucji1a ¥ BBIYUCTICHUSA

CBOOOJHO OINEpPUPOBATh MOHSATUSIMHU: PALMOHAIBHOE YUCIIO, OECKOHEUHAas
nepuoAndeckasl JApoOb, TMPOIEHTHI, HPPALMOHAIBHOEC YHCIO, MHOXKECTBA
pPaLMOHAIBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOAYJIb IEMCTBUTEIBHOIO YUCIA;

MPUMEHATh JApoOM ¥ TIPOIEHTHI [JIsi PEIICHUS MPUKIATHBIX 3a7a4 M3
PA3JIMYHBIX OTPACIIEU 3HAHUM U PEATbHOW )KU3HU,

MPUMEHSITh PUOIUKEHHBIC BEIYUCIICHUS, IPaBUiia OKPYTJICHUS, IPUKUIKY U
OLICHKY p€3yJIbTaTa BBIYUCIICHUM;



CBOOOZHO OMNEpUpPOBATh TMOHATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
MCIIOJIb30BaTh MOJAXOASANIYI0 (hOpPMY 3alUCU NEUCTBUTENBHBIX YUCEN IS PEIICHUs
MPAKTUYECKUX 33/1a4 U MIPEACTABIICHUS TAHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apUPMETHUECKUN KOpPEHb HATypaibHOU
CTEIICHH;

CcBOOO/IHO ONEpPUPOBATh MOHATHUEM: CTEIICHb C PAIMOHAIBHBIM MOKa3aTeNeM;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMU: JIOTApU(DM YnCcIia, ACCIATUIHBIC U
HaTypaJbHbIE TOTapU(MBbI;

CBOOOJTHO ONEPHUPOBATH MOHITHSAMHU: CHUHYC, KOCUHYC, TAHT'€HC, KOTAaHTE€HC
YUCJIOBOTO apTyMEHTa;

ONEPUPOBATh MOHATUSAMH: apPKCHUHYC, aPKKOCUHYC M apKTaHI'€HC YHCJIOBOTO
apryMeHTA.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO OINEpPUPOBATh MOHATUSAMU: TOXKAECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCHUJIBHBIE YPABHECHUS U YPAaBHEHUSI-CIIEICTBHS, PABHOCUIIbHBIE HEPABEHCTBA,

MPUMEHATh Pa3JIMUHbIE METOJbl PEHICHUS PAIMOHAIBHBIX W JAPOOHO-
pallMOHATBHBIX YPABHEHUM, MPUMEHATH METOJ HWHTEPBAJIOB ISl PEIICHUSA
HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: MHOTOWIEH OT OJIHOM NEpPEeMEHHOM,
MHOTOWIEH C UEeIbIMH KOd(PPUIIMEHTaMH, KOPHH MHOTOYJICHA, TPUMEHATH
JIEJICHUE MHOTI'OWIEHAa Ha MHOTOYIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISL pELIeHUs 3a4a4;

CBOOOJHO OMEpPUPOBATh TMOHATHSAMHU: CHCTEMa JIMHEWHBIX YpaBHEHUH,
MaTpHIla, OMpPENETUTEeNh MATpPUIlbl 2 X 2 W €ro TeOMETPUYECKHH CMBICT,
UCIIOJIb30BaTh CBOMCTBA OMpeneiuTeNis 2 X 2 1Js BBIYUCICHUS €ro 3Ha4YeHWs,
MPUMEHATh OMPEICIUTENN Uil PEIUICHUS CUCTEMbl JIMHEWHBIX YpaBHEHUU,
MO/JICJIMPOBATh PEANIbHBIE CUTYyAllUH C TOMOIIBIO CUCTEMBI JJUHEUHBIX YPaBHEHHUIA,
UCCIIEN0BATh IIOCTPOEHHBIE MOJENM C TOMOINBID MATPUILl WU OINpPEACITUTENEH,
VHTEPIPETUPOBATH MOJYUYCHHBIN PE3YIIbTAT;

UCIIOJIb30BaTh CBOMCTBA JIEWCTBUM C KOPHSAMHU I TpeoOpa3zoBaHUs
BBIPAKECHU,

BBITIOJIHSTH MPE0OPa30BaHUS YHCIIOBBIX BBIPAKEHUH, COJEPIKAIINX CTETICHH C
PalMOHAJIBHBIM [T0KA3aTEeIEM;

HCIIOJB30BaTh CBONCTBA norapupmMoB JUISt npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPKCHUI;

CBOOOJHO OMEPUPOBATh MOHATHUAMH: HPPAIMOHAIbHBIC, TOKa3aTeIbHbIE M
JorapugMUUYecKre ypaBHEHUSI, HAXOUTh UX PELICHUS C TTOMOIIbIO PABHOCHIBHBIX
MIEPEXO0/I0B UII OCYLIECTBIISS IPOBEPKY KOPHEW;



MPUMEHSITh OCHOBHBIE TPUTOHOMETpHUECKUe (HOPMYIIbI sl TPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOZIHO OIEpPHpPOBaTh MOHSATHEM: TPUTOHOMETPHUUECKOE YpaBHEHHE,
OPUMEHATh HEoOXOoaumble (OpPMyNbI ISl  PEIICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICIMPOBaTh pEaJIbHbIE CUTyallud Ha S3bIKE aJIreOpbl, COCTaBIATH
BBIPQXCHUS, YpPAaBHEHUS, HEpPABEHCTBA II0 YCJIOBHMIO 3a/layd, MCCIEI0BATh
MOCTPOEHHBIE MOJIENH C UCIIOJIb30BAHUEM aIlapaTa ajreopsbl.

DOyHKUUM U TPAPUKH:

CBOOOHO ONEpUPOBATh MOHITUIMM: (PYHKIIHS, CIIOCOOBI 3aaHNs (PYHKINH,
B3aMMHO OOpaTHbIe (PYHKIMHM, KOMIO3UIMSA (YHKIUN, Tpaduk QyHKINH,
BBINIOJIHATH 3JIEMEHTApHbIE TPeoOpa3zoBaHus rpaPuKoB (HyHKIIHIA;

CBOOOJHO OIEpUPOBATh MOHATUSAMHU: OOJACTH OMNPEACICHHS U MHOXECTBO
3HaYE€HUN PYHKIMH, HYJIU (PYHKIIUU, IPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOZIHO ONEpUPOBATh TMOHATUSMHU: YCTHBIE W HEUYCTHbIE (YHKIUH,
nepuoanyeckre QyHKIUU, TPOMEXKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HauOoJibllleeé M HAaWMEHbIlIee 3HaYeHUuEe (PYHKUUU Ha
IIPOMEKYTKE;

CBOOO/IHO ONEPUPOBATh NOHATUAMHU: CTENEHHAs (QYHKIUS C HATypaJbHBIM U
LEeNbIM [OKa3zareiaeM, rpauk CTENEeHHOM (YHKIUU C HaTypajdbHBIM M II€JIBIM
nokasaresieM, rpaQuk KOpHS N-Ol CTENEeHW KaK (PYHKIIMM OOpaTHOMl CTENEeHu C
HATypaJbHBIM OKa3aTeIeM;

OMepUpoOBaTh MOHATUSAMHU: JIMHEHWHAs, KBaJpaTU4HAs W JIPOOHO-TMHEHHas
(GYHKIMH, BBIIOJHATH 3JIEMEHTApPHOE UCCIIEI0BAaHUE U TOCTPOCHUE UX I'Pa(UKOB;

CBOOOZHO OIEpUpPOBaTh IMOHATUSIMU: TOKa3aTesbHas W JiorapupMuueckas
(GyHKUMM, UX CBOMCTBA M TpadUKH, UCHOJIb30BaTh MX TpaduKu sl pelICHUs
YPaBHEHMUI;

CBOOOZIHO ONEpUPOBATh MOHATUAMU: TPUTOHOMETPUYECKAST OKPY>KHOCTD,
orpesesieHue TPUTOHOMETPUUECKUX (PYHKIIMM YUCIOBOTO apryMEHTa;

UCTOJb30BaTh rpaduku (QyHKUMH JUIsi  UCCIEJOBaHMS IPOLECCOB U
3aBUCUMOCTEH MpHU PEIICHUH 3a/lay U3 JPYrUX y4eOHBIX MPEIMETOB M peanbHOU
YKU3HU, BBIpAXaTh POPMyJIaMH 3aBUCUMOCTH MEXAY BETUUHMHAMU;

Havana mareMaTH4ecKOro aHajm3a:

CBOOOJHO OMNEpUpOBATh MOHATHSAMH: apUPMETHUECKas U TeoMeTpHUYecKas
nporpeccusi, 06CKOHEUHO yObIBaroIlasi reoMeTpruuecKasl Mporpeccusi, TMHEHHbIA 1
HKCIIOHEHIUATBLHBIN pocT, GopMysa CIOXKHBIX MPOIIEHTOB, UMETh MIPEICTABICHHUE
O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUM Ul PEILIECHUs peajbHBbIX 3a7ad MPUKIATHOTO
XapaKkTepa;



CcBOOOHO OMEpPUPOBATH MOHATHIMU: TIOCIEI0BATEIBHOCTD, CIIOCOOBI 3aaHHs
MOCJIEA0BATENBHOCTEH, MOHOTOHHBIE W OTPAHUYCHHBIC IOCJIEAOBATEIBHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHHMS MAaTEeMaTUYECKOr0 aHalIW3a KakK aHalin3a
OECKOHEYHO MaJbIX;

CBOOOJTHO ONEPUPOBATh MOHATUSIMHU: HENpephiBHbIE (YHKIHUHU, TOYKU
paspbiBa rpaduka QyHKIIMH, aCUMOTOTHI rpadrka GyHKIUY;

CBOOOJHO OINEpPUPOBaTh MOHATHEM: (DPYHKIMS, HEMpephIBHAas Ha OTpPE3KE,
MPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (DYHKIUU JJIsl pEIICHUS 3a/1a4;

CBOOOJTHO OIEpUPOBaTh TMOHATHSAMHU: TiepBasg M BTOpasi IPOU3BOAHbBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUM;

BBIYUCIIATH MTPOU3BOJIHBIE CYMMBI, MPOU3BEICHUS, YACTHOIO U KOMIIO3ULIUH
NBYX (YHKIIMH, 3HATH MPOU3BOIHBIC JIEMEHTAPHBIX (DYHKIUHA;

UCIIOJIb30BaTh T€OMETPUYECKUH M (PU3NYECKUU CMBICI TPOU3BOJHOM IS
peuieHus 3a1ad.

MHoKecTBa M JIOTHKA:

CBOOOJHO  ONEpUpOBaTh MOHATUSMHU:  MHOXECTBO, ONEpalUd  HaJ
MHOKECTBaAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amapar Jjisl OUCAHUS PEAIbHBIX
MIPOLIECCOB U SIBJICHUH, MPU PEIICHUH 3aa4 U3 IPYTUX YUEOHBIX MPEIMETOB;

CBOOOJHO OIEpUPOBATh MOHATHSMHU: ONpEIEICHUE, TEOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTeMAaTUYECKOr0 00BEKTAa, JOKA3aTeIbCTBO, PABHOCUIIbHBIE
YpaBHEHUS U HEPABEHCTBA.

K konmy oOyuenus B 11 kjacce oOydarOmIMICS TMOJMYYUT CIETYIOIINE
MPEIMETHBIC PE3YJIbTaThl MO0 OTACIBHBIM T€MaM pabouel MporpamMMbl Y4eOHOTO
Kypca «AnreOpa u Hadajia MaTEMaTUYECKOTO aHATU3ay:

Yucia 1 BBIYMCJICHUS

CBOOOZIHO ONEpUPOBATh TMOHATUSAMU: HATypaJbHOE M LEJI0e YHUCIIO,
MHOKECTBA HATypaJbHbIX U LEJIBIX YUCEJ, UCIOJb30BaTh MPU3HAKU JEIUMOCTH
uenbix yucen, HOJl n HOK naTypasbHBIX 4Mcen s peleHus 3a1a4, IPUMEHSATh
anroput™m EBkinna;

CBOOOJHO OIEpPUPOBATh MOHATHEM OCTaTKa IO MOJYJIO, 3alKChIBATh
HATypaJbHbIE YKCIIA B PA3JIMYHBIX MO3ULIUOHHBIX CUCTEMAaX CUHCIICHUS,

CBOOOJHO ONEpPUPOBATH MOHATUSAMHU: KOMILJIEKCHOE YHUCIO M MHOKECTBO
KOMITJIEKCHBIX YHCEJ, MPEJCTaBIATh KOMIUICKCHBIE YHCIIa B anreOpandecko u
TPUTOHOMETPHUUECKON (hOpMe, BBITIONHATH apU(PMETHUECKUE OTNepaIiu ¢ HUMU U
M300pakaTh Ha KOOPJMHATHOM MIIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOOJHO ONEpUPOBATh MOHATHUAMU: HUPPALUOHATBHBIC, MOKa3aTeIbHbIE U
jgorapuMUYECKHE€ HEPaBEHCTBA, HAXOJUTh MX PEHICHHS C  IOMOIIBIO
PaBHOCHJIBHBIX MIEPEXO0JIOB;

OCYHIECTBJISITh OTOOpP KOpPHEH TpH pEIIeHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOZIHO OMNEpUPOBATh TMOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HEoOXoawmble  (OpMySBI  IJIT  pEIICHWs OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTNEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMBI U CUCTEMbI-CIICJICTBUS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEH PALMOHAIBHBIX, HPPALUOHAIBHBIX, ITOKA3aTEIbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

pemarp palrOHAJIbHEIE, MppanOHaIbHBIE, ITOKA3aTEIbHBIE,
jJorapuMUYecKue U  TPUTOHOMETPUUECKHME YpaBHEHHMS M  HEPABEHCTBA,
coZieprKalllie MOYJIM U apamMeTphl;

MPUMEHSATH TpauuecKrue METObI ISl PEIICHHS] YPABHEHUI U HEPABEHCTB, a
TaKXKe 3aJ1a4y ¢ mapaMeTpamu;

MOJICIUPOBAaTh peajbHbIE CUTyalldd Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPDAXKECHUS, YPAaBHEHUS, HEPABEHCTBA M MX CHUCTEMBI II0 YCIOBHUIO 3aJa4H,
UCCIIEIOBaTh IOCTPOEHHBIE MOJEIM C MCIOJIb30BAaHUEM aIlmapara aiareopsl,
WHTEPIIPETUPOBATH MTOTYYECHHBIA PE3YJIbTAT.

DyHKUUMN U TpaPUKH:

CTPOUTh TpauKKd KOMOO3ULIMU (PYHKUUNA C TOMOIIBIO 3JIEMEHTAapPHOIO
WCCJICIOBAHMS U CBOMCTB KOMIO3UIIUU JABYX (DYHKIIHIA;

CTPOUTh TeOMETpUUYeCcKre o0pa3bl ypaBHEHHM U  HEPABEHCTB Ha
KOOPJUHATHOM TIOCKOCTH;

CBOOOJHO  OMEpUpOBaTh MOHATUSAMHU: TpadUKH TPUTOHOMETPHUECKHX
dynxmi;

OpUMEHATh (QYHKIUUA JJIS MOJEIUPOBAHUS U UCCIECIOBAHUS PEATbHBIX
IIPOLIECCOB.

Hauvana MmaTeMaTH4ecKOro aHajamusa:

MCIIOJIh30BATh MPOU3BOJIHYIO JIJIsl UCCIIEIOBAHUS (DYHKIIMA HA MOHOTOHHOCTD
Y OKCTPEMYMBI,

HaXOJIUTh HAaMOOJbITIICE U HAUMEHBIIIEE 3HAUCHUS (PYHKIIUU HETPEPHIBHOW Ha
OTpE3KE;

UCIIOJIb30BaTh NPOU3BOAHYIO JUISI HAXOXKICHHS HAWIYYIIETO PENICHUS B
NPUKIAIHBIX, B TOM YHCJIE€ COLHAIbHO-3KOHOMHYECKHX, 3aJadax, i
OINpeNeNeHNs] CKOPOCTHM M YCKOPEHHUs IMpolecca, 3aJaHHOTO (OpMysoN wiu
rpadukom;



CBOOOJHO OMEpUpOBaTh MOHATHUAMU: TepBOOOpa3Hasi, OMPEICICHHBIHI
WHTErpajl, HaXOAWTh IMEPBOOOpPA3HBbIC BJIEMEHTAPHBIX (PYHKIUNW U BBIYUCIATH
uHTerpani rno gpopmyne Hetotona-JIeibnua;

HAXOJUTh IJIOWIAN TUIOCKUX (PUTryp U 0OBEMBI TENl ¢ MOMOIIBIO MHTErpana;

UMETh NPEACTABICHUE O MAaTEMATUYECKOM MOJEIIMPOBAHUM HA MPUMEPE
cocraBieHus quddepeHINaTbHBIX YpaBHEHHIH;

pemars NPUKIAIHBIE 33a4d, B TOM YHCIE COLMAIbHO-DKOHOMUYECKOIO H
bu3NYECKOro XapakTepa, CpeICTBAMU MAaTEMaTUIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KosaunyecTBo yacos DJIEeKTPOHHbIE
Ne HaunmeHnoBaHMe pa3je/ioB U TeM (uudpossbie)
n/n NPOrpaMMblI Bcero Korrpoarsie | Mpaxrireckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
MHOX€ECTBO NEUCTBUTENIBHBIX YHCEIL.
1 MHorounensl. Panyionanbable ypaBHEHHS U 24 1
HepaBeHCTBA. CHCTEMBI IMHENHBIX
ypaBHEHUI
5 Oynkiun u rpadukn. CrenenHas QyHKIUS ¢ 12 1
LIEJIBIM [10Ka3aTeseM
3 Apudmerndeckuil KOpeHb N-0il CTENEHH. 15 1
HppanuoHanpHble ypaBHEHUS
4 [Toka3zarenbHas ¢pyHkuus. [lokasarenbHble 10 1
ypaBHEHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapugmuueckue ypaBHeHHUs
5 TpuronomeTpuyecKue BoIpa)KEeHUS U 29 1
ypaBHEHUS
[TocnenoBarenbHOCTH U IPOTPECCUN 10
Henpepeisabie Gpynkiun. [Iponssomnas 20
9 [ToBTOpeHue, 0600IIeHNE, CUCTEMATH3AIIHS 5 9
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KITACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n MPOrpaMmbl Bcero Kontpoapueie | Ipakruueckue oOpa3oBaTeJibHbIE
padoThI padoThI pecypenI
1 I/ICCJ'IG,I[OBaHI:IC GYHKIHHA ¢ TOMOIIBIO 29 1
IIPOU3BOTHON
2 [TepBoOOpa3Hast u MHTETpAI 12 1
3 I'paduku TpuroHOMETpUUECKUX (PYHKIIHI. 14 1
TpuronomeTpuyeckrue HepaBeHCTBA
4 WppaunonaibHble, OKa3aTEIbHbIE U 24 1
norapudMuyecKkre HepaBeHCTBA
KommuiekcHbie uncia 10 1
HatypanbHble 1 1ienbie unca 10
CucTeMbl pallMOHAIBHBIX, UPPALIMTOHAIBHBIX
7 NOKa3aTeIbHbIX U JIOTapU(PMUUECKUX 12 1
ypaBHEHUU
8 3ara4yu ¢ napaMeTpamu 16 1
9 HOBTOPGHI/IG, 000011IeHHE, CHCTEMATU3aLIU 16 )
3HaHU
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne aTa udposbie
n/n Tewa ypoka Bceero Kontpoapirie | Ipaxruteckue ﬂsyqeﬂnﬂ :)Iﬁ:)l:ll;OBaTe.]Ibele
padoThI padoThI pecypesI
1 MHOxecTBO, ONepali HaJl MHOKECTBAMU 1
M UX CBOMCTBA
2 Juarpammsl Diinepa-Benna 1
3 [IpumeHeHne TeopeTUuKO-MHOKECTBEHHOTO 1
amnmapara Jijisl pelieHus 3a1a4
Panmonannubie ynciia. OOBIKHOBEHHEIC U
4 JECSITUUHBIE JPOOU, TPOLIEHTHI, 1
OCCKOHEYHBIC TIEPHOIUYECKUE TPOOH
Panmonannubie ynciia. OOBIKHOBEHHEIE U
5 JECSTUYHBIE TPOOH, TIPOLICHTHI, 1
OECKOHEYHBIC TIEPHOINYECKUE TPOOH
5 [Ipumenenue apobeii u IPOLEHTOB IS 1
peuieHus: NpUKIagHbIX 3a1a4
7 [Tpumenenue apobeii 1 IPOIEHTOB IS 1
peuieHus: NpUKIaaHbIX 3a1a4
8 JleficTBUTENbHBIC UKCia. PalilnoHaIbHBIE U 1
HppalMOHAIIbHbBIE YHCIIa
9 ApudmeTrueckue ornepaum ¢ 1
JCHCTBUTEIBHLIMU YHCIIAMU
10 Moaynb 1eCTBUTENBHOTO YKCTIA U €T0 1
CBOMCTBa




11

[TpuOnm>xeHHbBIE BHIYUCICHUS, IPaBUiIa
OKpPYTJICHUS, IPUKUJIKA U OLIEHKA
pe3ynbTaTa BEIYUCICHUN

12

OCHOBHBIE METO/IbI PEILICHHS LETBIX U
JPOOHO-PaLOHAJIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

13

OCHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JIPOOHO-pallMOHAJIbHBIX YPABHEHUN U
HEPaBEHCTB

14

OCHOBHBIE METO/IbI PEIICHHUS LETBIX U
JIPOOHO-pallMOHANIBHBIX YPaBHEHUN U
HEPaBEHCTB

15

MHOro4ieHsl OT OJJHOU MEPEMEHHOM.
JleneHre MHOro4IeHa Ha MHOTOYJIEH C
octatkoM. Teopema besy

16

MHorouseHsl ¢ HeTbIMU K0P PUITECHTaMHU.
Teopema Buera

17

Pemenue cuctem TMHENHBIX YpaBHEHUN

18

Pemrenne cucreM TMHENHBIX ypaBHEHUI

19

Martpuia cucTeMbl JINHEWHBIX YPaBHEHUM.
Onpenenurens MaTpuLbl 2X2, ero
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHHUE €T0 3HAYCHUS

20

Onpenenurens MaTpuLpl 2X2, €ro
rE€OMETPUUYECKUI CMBICI U CBOMCTBA;
BBIUHCJICHHE €r0 3HAYCHUS

21

[IpuMeHeHue onpenenuTes s peleHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI




22

Perrenue npukiaaHbIx 33724 ¢ TOMOILBIO
CHUCTEMBbI JIMHEHHBIX YpaBHEHUN

23

Pemenne nmpukiaaHbIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI

24

Konrponsnas pabdora: "Panmonanshble
ypaBHEHHUs U HepaBeHCTBA. CHucTeMBl
JIMHEHHBIX ypaBHEHUI"

25

OyHKIHSI, CIOCOOBI 3a1aHUs (PYHKITHH.
B3aumHuo oOpatubie ¢pyHkimu. Kommosuus

byHKIUH

26

I'paduk pynkuunu. dnemMeHTapHbIC
npeoOpa3oBanus rpapukoB GyHKIUI

27

OO6nacTh OnpeIeICHIs] © MHOKECTBO
3HaueHul pynkunu. Hynu ¢pynxuuu.
[IpoMexyTKH 3HaK MOCTOSIHCTBA

28

YeTHble U HEYCTHBIE PYHKIIMHU.
[lepuonnueckue Gynxuu. [lpomexyrku
MOHOTOHHOCTH (pYHKIIMU

29

MaxkcuMyMbl 1 MUHUMYMBI (yHKIIHH.
HauOonbiiee 1 HaMeHblIee 3HaUCHHE
(GYHKLIHMN Ha TPOMEXYTKE

30

Jlunelinas, KBaJpaTu4Has ¥ JIpoOHO-
JTUHeHast QyHKIUN

31

DeMeHTapHOe HccieI0BaHNue U
MOCTPOCHHE TPAPHUKOB ATUX (DYHKITHIA

32

DneMeHTapHOE UCCIIEJOBaHNE U
MOCTpOeHHE TpaUKOB ATUX (YHKIUI

33

CreleHs ¢ [eJIBIM [IoKasareiieM. buaHoM




Hrrotona

CreneHs ¢ LICIBIM MOKa3aTelieM. buaom

34
Herorona
CrenenHast QyHKIHSI ¢ HATYPATBHBIM U

35 eJIBIM IoKa3aTeiieM. E€ cBolicTBa U
rpadux

36 Kontponbnas padota: "Crenennas
¢ynkuus. E¢ cBoiicTBa u rpadux"

37 Apudmerndeckuii KOpeHb HATypAIbHOU
CTENIEHU U €ro CBOMCTBA

38 ApudmeTnueckuii KOpeHb HATYpabHOI
CTEIICHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHus YUCTOBBIX BHIPAKEHUH,
coJiepKalluX CTENEHU U KOPHU

40 [Ipeobpa3oBaHus YHCTOBBIX BHIPAKEHUM,
COJIEpIKaIMX CTENIEHU U KOPHU

41 [IpeoOpa3oBaHus YUCIOBBIX BHIPAKEHUM,
coJieprKalluX CTENEeHU U KOPHU
WppanmonansHble ypaBHeHUs1. OCHOBHBIE

42 METO/bl PEIICHHS UPPALMOHATBHBIX
YpaBHEHUU
WppanmonansHble ypaBHeHUs1. OCHOBHBIE

43 METO/Ibl PEeIICHUs UPPALMOHATBHBIX
ypaBHEHUH
HppaumnonaneHsle ypaBHeHNs1. OCHOBHBIE

44 METO/Ibl PEeIIeHUS UPPALMOHATIBHBIX
YpaBHEHUI

45 PaBHOCUIIbHBIE TTIEPEXOBI B PELIEHUH




UpPaLMOHATILHBIX YPaBHEHHM

PaBHOCWIIBHBIE IEPEXOBI B PELLICHUH

46 UppaLMOHAIIbHBIX YPAaBHEHUN

47 PaBHOCHUIIbHBIE ITEPEXO/BI B PELICHNUN
UppaloOHAIbHBIX YPaBHEHUI

48 PaBHOCHUIIbHBIE ITEPEXO/BI B PELICHNUN
UppaloOHAIbHBIX YPaBHEHUI
CoiicTBa 1 rpauk KOpHs N-0ii CTETIeHU

49 Kak (QyHKIIMH 00paTHOW CTENEHH C
HaTypaJIbHBIM I10Ka3aTeleM
CaoiicTBa ¥ rpauK KOpHS N-Oi CTENeHU

50 Kak (pyHKIMH 00paTHOI CTETIEHU C
HaTypaJbHBIM [10Ka3aTelIeM
KonTponbnas pabota: "CpoiicTBa u rpadux

o1 KOpHS n-oii cTenenu. MppanuoHaibHble
ypaBHEHHUS"

59 CreneHs ¢ palioHalIbHBIM IT0Ka3aTeNeM U
€¢ CBOMCTBA

53 CreneHs ¢ pallOHaIbHBIM [10KA3aTENIEM U
ec CBOMCTBa

54 CreneHs C palioHalIbHBIM I10Ka3aTeNeM U
ec CBOMCTBa

55 IToka3zarenbHas GyHKIHMSA, €€ CBOHCTBA U
rpaduk

56 Wcnonp3oBanue rpaduka GyHKIUH IS
pelIeHns ypaBHEHUI

57 Wcnonb3oBanue rpadpuka QyHKIUU A5

pellIeHns ypaBHEHUI




IlokazaTennHBIC YpaBHCHUA. OcCHOBHBIE

58 METO/IbI PEIICHUS MTOKA3aTEIbHBIX 1
YpaBHEHUU
IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE

59 METOBI PEIICHUS TTOKa3aTeIbHbIX 1
YpaBHEHUU
ITokazarenbHble ypaBHEHUS. OCHOBHbBIE

60 METO/bI PEIICHHS TOKA3aTEeIbHBIX 1
YpPaBHEHUU

61 Konrponsnas padora: "[lokazarenbHas 1
¢ynkuus. [TokazaTenbHble ypaBHEeHUS"

62 Jlorapudwm uncna. CoiicTBa norapupma 1

63 Jlorapudm uncna. CoiictBa orapudma 1

64 Jlorapudwm uncna. CoiicTBa norapudma 1

65 €CSATUYHBIE U HATYypAIbHBIC JTOTapr(PMbI 1

y

66 JlecaTHUHBIE M HATypaJibHbIE JIOTapU(MBI 1

67 [IpeoOpazoBanme BeIpaXKEHUH, COAEPIKALTUX 1
Jorapupmbl

68 ITpeoOpa3oBaHue BbIpaXXEHUH, COAepKALIIX 1
Jorapupmbl

69 ITpeoOpa3oBaHue BbIpaXXEHUH, COAEpKALIIX 1
Jorapu@msl

70 Jlorapudmuueckas GyHKIHS, €€ CBOWCTBA U 1
rpaduk

71 Jlorapudmuueckas GyHKIHS, €€ CBOWCTBA U 1
rpaduk
Hcnonb3oBanue rpaduka KLUH JUTS

72 1

peuieHus: ypaBHEHU I




Hcnonb3oBanue rpaduka GyHKIUT IS

3 pelIeHHs] ypaBHEHUI
Jlorapudmuueckue ypaBHeHusl. OCHOBHBIE

74 METOBI peIIeHUs JIOrapu(PMUIECKUX
ypaBHEHUI
Jlorapudpmuueckue ypaBHeHus1. OCHOBHBIE

75 METOBI peIIeHUs JIOTapu(HPMUIECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHust. OCHOBHBIC

76 METO/bI pelIeHUs JIorapu(PMUIECKUX
YpaBHEHUU

77 PaBHOCHIIbHBIE IEPEXObI B PELLICHUN
Jorapu)MUIECKUX ypaBHEHUH

78 PaBHOCUIIbHBIE TTEPEXO/BI B PEIICHUN
Jorapu(pMUUECKUX YpaBHEHHUH

79 KonrtponbHas pabora: "Jlorapupmuueckas
¢ynkus. Jlorapudpmuueckue ypaBHeHHS "

80 CuHyc, KOCUHYC, TAHT'€HC ¥ KOTAHT'€HC
YKCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTAHT'€HC
YKCIIOBOTO apryMeHTa

82 ApKcuHyC, apKKOCUHYC ¥ apKTaHT'€HC
YHCIIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCUHYC U apKTaHI€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

84 OIIpeAEIEHNE TPUTOHOMETPUYECKUX

(GyHKIUI YKCIOBOTO apryMeHTa




Tpuronomerpuyeckas OKpy>KHOCTb,

85 onpeeICHUE TPUTOHOMETPHIECKUX 1
(bYHKIMIA 9UCIIOBOTO apryMeHTa

86 OcCHOBHBIE TPUTOHOMETPUYECCKHE (HOPMYJIBI 1

87 OCHOBHBIE TPUTOHOMETPHUYECKUE (HDOPMYJIBI 1

88 OcCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJIBI 1

89 OCHOBHBIE TPUTOHOMETPHUYECKUE (HDOPMYJIBI 1

90 [TpeoOpa3zoBaHue TPUTOHOMETPHUECKUX 1
BBIpKEHU I

01 [IpeoOpa3oBanue TPUTOHOMETPUIECKUX 1
BBIpOKEHU I

92 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIpOKEHU I

03 [IpeoOpa3oBaHue TPUTOHOMETPUIECKUX 1
BBIPAKCHUHT

94 Pemienne TpuroHOMETPUYECKUX YPABHEHUI 1

95 Pemenune TpuroHOMeTpUUECKUX YpaBHEHHUM 1

96 Pemienne TpuroHOMeTpHUYECKMX ypaBHEHUH 1

97 Pemenune TpuroHOMeTpUUECKUX YpaBHEHHUM 1

98 Pemenne TpuroHOMeTpHYECKMX ypaBHEHUH 1

99 Pemenune TpuroHOMeTpUUECKUX YpaBHEHHUM 1

100 Pemenne TpuroHOMeTpHYECKMX ypaBHEHUH 1
KonrtponbHas pabora:

101 "TpUrOHOMETPUUYECKUE BBIPAKEHUS U 1
TPUTOHOMETPUYECKNE YPABHEHUS "

102 [TocnemoBaTenbHOCTH, CIIOCOOBI 3aaHUS 1

nocienoBaTelbHOCTER. MeTon




MaTeMaTHIeCKOMN HHAYKOUU

MOHOTOHHBIE U OIrpaHUYCHHBIC

103 nocieaoBarenbHoCTU. MicTopus ananusa
0ECKOHEYHO MaJIbIX

104 Apudmerndeckas nporpeccust

105 ['eomerpuueckas nporpeccust

106 beckoneuHo yObIBaroIIas reoMeTpuyecKas
nporpeccus

107 CymMma OeckOHEYHO yObIBaroIen
reOMETPUUYECKOI MPOrpeccuu

108 JIMHENHBIN U SKCIOHEHUMAIIBHBIA POCT.
Yucno e. Dopmyra CI0KHBIX TPOIICHTOB

109 JIMHENHBIN U SKCTIOHEHIIMABHBIA POCT.
Hucno e. DopMyia CIOKHBIX TPOLIEHTOB

110 Hcnonb30BaHue Nporpeccuu Ajs peleHus
peayIbHBIX 3aJ1a4 MPUKJIAJHOTO XapaKTepa

111 KontponbHas padota
"[TocnenoBarenbHOCTH U porpeccun”

112 HenpepriBHble pyHKIIMM U UX CBOICTBa

113 Touka pa3pbiBa. ACUMITOTHI IpadUKOB
byHKIMIA

114 CaoiicTBa pyHKIMI HEMPEPHIBHBIX HA
OTpe3Ke

115 CaoiicTBa PyHKIMI HEMPEPHIBHBIX HA
OTpE3Ke

116 MeTto MHTEPBAJIOB JUIsl PELICHHUS

HEpPABEHCTB




MeTOI[ HWHTCPBAJIOB JIs pCIICHUA

117
HEpPaBEHCTB

118 Meton HHTEPBAJIOB JUIsl pELLICHUS
HEPABEHCTB

119 IIpuMeHeHne CBOMCTB HENPEPBIBHBIX
GyHKUMI 1715 pelieHus 3a1a4

120 IIpuMeHeHnEe CBOMCTB HENIPEPBIBHBIX
GyHKUMI 1715 pelieHus 3a1a4

121 IlepBast u BTOpas MpoON3BOIHEIE KUY

VH

122 Omnpenenenue, reOMETPUUYECKUN CMBICT
MPOU3BOAHOMN

123 Onpenenenne, GU3NISCKUN CMBICIT
MPOU3BOIHOM
YpaBHEHHE KacaTeIbHOU K rpauk

124
byHKIIUN

195 VYpaBHeHHE KacaTeTbHOU K TpauKy
byHKIMHA

126 [Tpon3BoHBIE dTIEMEHTAPHBIX (PYHKITHI

127 ITpon3BoiHbIE 3TIEMEHTAPHBIX (PYHKIIHIA

128 [Ipon3BoiHast CyMMBI, TPOU3BEACHMUS,
YaCTHOT'O M KOMIO3UIIUU (QYHKIIUI

129 IIpon3BoHast CyMMBI, IPOU3BEACHMUS,
YaCTHOT'O M KOMIO3UIIMU (PYHKITUI

130 [Ipon3BoiHast CyMMBI, TPOU3BEACHMUS,
9aCTHOTO ¥ KOMIIO3HUIINU (PYHKITHI

OHTpOJIbHAs padoTa: OMU3BOJIHAA
131 K 0 "TI "
132 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3AIUS




3HaHuii: "YpaBHeHus"
133 [ToBTOpeHME, 00001IEHUE, CUCTEMATH3AIIHS 1
3HaHui: "Oyukiun"
134 HroroBas KoHTpobHAs paboTa
135 HroroBast KOHTpoOJIbHAS paboTa
136 [ToBTOpEeHME, 0000IICHUE, CUCTEMATH3AITUS 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I1O 136 10

[TPOTPAMME




11 KITACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acosB

KonTpoabHbie

Bcero
padoTshI

IpakTuyeckue
padoThI

Jara
U3y4YeHUS

JIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[IprumeHeHue nporu3BOIHON K
UCCJIEIOBAaHUIO (PYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne npon3BOIHON K
WCCJICIOBAaHMIO (DYHKITHI Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpumeHeHne mpOU3BOTHON K
HCCJICIOBAaHUIO (PYHKIIMI Ha
MOHOTOHHOCTB U 9KCTPEMYMBbI

IIpuMeHeHne Mpou3BOIHON K
MCCIIeI0BaHUIO (DYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IprMeHeHnne Npon3BOIHOMN K
UCcleIoBaHuI0 (PYHKIMH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IprMeHeHne npon3BOIHOM K
UCCIIeIOBaHMIO (PYHKIMH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

Haxoxnenne HanOOIBIIIETO U

HaMMCHBIICTO 3HAYCHU A HerepBIBHOﬁ

(GyHKLIUHU HAa OTpe3Ke

HaxoxneHnue HanOOJIBIIETO U




HaVMEHBIIIET0 3HAYCHUS HENIPEPBIBHOM
(GyHKLUHU Ha OTpE3Ke

Haxoxnenue HaubobIiero u
HAaWMEHBIIIETO 3HAYCHHS HETIPEPBHIBHOM
GyHKIIMY Ha OTpe3Ke

10

Haxoxnenue HanOoJIbIIErO U
HAUMEHBIIIETO 3HAYCHHUS HEMTPEPHIBHON
(GyHKIMU HAa OTpE3Ke

11

Haxoxxnenune HanOoIbIIETO 1
HaWMEHBIIIETO 3HAYCHUS HENPEPHIBHON
(GyHKIIMHM Ha OTpe3Ke

12

Haxoxxnenne HanOoJIbIIETO U
HAaWMEHBIIIETO 3HAYECHHS HETIPEPBIBHOM
(GyHKIIMM Ha OTpe3Ke

13

[IpuMeHeHne Mpon3BOIHOM s
HaXO0X/ICHNS HAaWIY4YLIEro peLICHUS B
MPUKIIAIHBIX 3a7a4ax

14

IIpumenenne nporu3BOIHOMN HJIst
HAXOK/ICHUS HAWJTYUIIIETO PEIICHUS B
MPUKIIAIHBIX 33/1a4ax

15

IIprMeHeHne nporu3BOIHOMN ISt
ONpEAEIIEHUS CKOPOCTH U YCKOPEHUS
npoiiecca, 3aJIaHHOTro (HOPMYJITOH Hin
rpadpukom

16

[Ipumenenre npou3BOIHOM 1S
ONpEAEIICHUS CKOPOCTH U YCKOPEHUS
npoiiecca, 3aIaHHOTo (hOpMYyIToi HH
rpaduxkom




17

Kommo3zurus ¢yHKIui

18 Kommo3zurus ¢yHKIui

19 Komnosunus GpyHkimii

20 ['eomeTpuyeckue 0Opa3bl ypaBHEHUN Ha
KOOPAMHATHOW INIOCKOCTH

21 ['eomeTpuyeckue 0Opa3bl ypaBHEHUN Ha
KOOPAMHATHOW INIOCKOCTH

29 KonTponbHas padota: "Hccienoanue
(GyHKIHMI ¢ TOMOIIBIO POU3BOAHOM"

23 [TepBooOpazHas, OCHOBHOE CBOICTBO
epBOOOpa3HBIX

24 [TepBooOpa3HbIe 37IeMEHTAPHBIX (YHKITHI.
[IpaBuna Hax0XkIEHHS TEPBOOOPA3HBIX

o5 [TepBoOOpa3HbIe 3NIeMEHTAPHBIX (HYHKITUH.
[TpaBuiia Hax 0k 1eHUS IEPBOOOPA3HBIX

26 Wurerpai. I'eomeTpuuecKuil CMbICT
MHTETpaa

97 Brruncnenue onpeneneHHoro HHTerpaia
1o popmyne Herotona-Jleitouuma

)8 Boruncnenue onpeeneHHoro MHTerpaia
o popmyne Herotona-Jleitouuia

29 [IpumeneHne nuTerpana s HaxoXACHUS
ioniaied IoCKux Guryp

30 [IprMeHeHne uHTerpana i HaXOXKACHUS
00BEMOB Ir€OMETPUYECKHX Tell

31 [Tpumeps! pemrenuit tuddepeHImaIbHBIX

ypaBHEHUU




[Tpumeps! pemennii ruddepennnanbHbIX

32 .
ypaBHEHUI
MaremaTtrueckoe MOIEITUPOBaHNE

33 PEATBHBIX TPOIECCOB C TIOMOIIIBIO
nuddepeHIaTbHBIX YpaBHCHUH

34 KonTpomnbHas padora: "IlepBoobpasnas u
uHTerpan”

35 Tpuronomerpuieckue QpyHKINH, UX
CBOMCTBa U rpaduKu

36 Tpuronomerpudeckue GyHKIUU, X
CBOWCTBA U TpapuKu

37 Tpuronomerpudeckue GyHKIMU, X
CBOWCTBA U TpapuKu

38 Tpuronomerpudeckue GyHKIIUH, UX
CBOWCTBA U TpapuKu

39 Tpuronomerpudeckne QyHKIIUH, UX
CBOWCTBA U TpapUKu
OT60p KOpHEH TPUTOHOMETPUUYECKUX

40 YpaBHEHUH C TTOMOIIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUYECKUX

41 YpaBHEHUH C IOMOIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT100p KOpHEW TPUTOHOMETPHUUECKUX

42 YPaBHEHHUH C IOMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHX

YpaBHEHUH C MOMOIIBIO




TPUTOHOMETPUUECKON OKPY>KHOCTHU

Pewienne TpuroHOMeTpUYECKUX

44
HEPaBEHCTB

45 Pewienne TpuroHOMeTpUYECKUX
HEPABEHCTB

16 Pewienne TpuroHOMeTpUYECKUX
HEPABEHCTB

47 Pemenuie TpUroHOMeTpHUUECKUX
HEPABEHCTB
KoHntponbhas pabora: "I 'paduku

48 TPUTOHOMETPHUUECKUX (PYHKIIUH.
Tpuronomerpruyeckue HepaBeHCTBa"

49 OCHOBHBIEC METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABCHCTB

50 OcHOBHBIE METOIbI PEIICHUS
NOKa3aTeIbHbIX HEPABEeHCTB

51 OCHOBHBIEC METO/IbI PEIICHUS
NOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEIICHUS
NOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIEC METO/IBI PEIICHUS
norapu(MUUECKIUX HEPABEHCTB

54 OCHOBHBIE METO/IBI PEIICHUS
JorapupMHUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI pEIICHUS
norapu(MUIECKIX HEPABEHCTB

56 OCHOBHBIEC METO/IBI PEIICHUS

norapu(MUIECKIX HEPABEHCTB




OCHOBHBIC MCTOJbI pCHICHUA

> UppalMOHAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHAILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEIICHUS
UppalMOHATIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHATIbHBIX HEPABEHCTB
61 I'paduaeckue MeTO Bl pemIeHHS
UpPaMOHATILHBIX YPaBHEHUN
62 I'paduueckue MeTobl pelIeHus
UppalMOHATIBLHBIX YPaBHEHUN
63 I'paduaeckue MeTO Bl pemeHus
[IOKa3aTeIbHbIX YpaBHEHUN
64 I'paduaeckue MeTO Bl pemeHHus
NOKa3aTeIbHbIX HEPABEHCTB
65 I'paduueckue MeTObI perIeHus
norapu(MUUECKUX YpaBHEHUN
66 I'paduueckue MeTObI pelIeHus
norapu(MHUIECKUX HEPABEHCTB
67 I'paduueckue MeTOIbI perIeHus
Jorapu(pMHUECKUX HEPABEHCTB
['padrueckue METO B! peIIeHUS
68 NoKa3aTeIbHbIX U JOrapuPpMHUUECKIX
yYpaBHEHUN
I'paduueckue MeTo b1 pereHus
69 NoKa3aTeIbHbBIX U JOrapuPpMHUUECKIX

YpaBHEHUN




70

['padmyeckue METOIbI peIICHUS
MOKa3aTeNbHbBIX U JOrapu(OMUUECKUX
HEPABEHCTB

71

['padmyeckue METOABI peLICHHS
NOKa3aTeIbHBIX U JOrapuPMHUUECKIX
HEPaBEHCTB

72

KontponsHas pabdora: "HppannoHansHble,
NoKa3aTeJbHbBIC U Torapu(pMUIECKUe
HepaBeHcTBa"

73

KommuiekcHbie uncna. Anredpandeckas u
TPUTOHOMETpUYECKast (POPMBI 3AMUCH
KOMIUICKCHOTO YHCIIa

74

KommuiekcHeie uncia. Anredpandeckas u
TpUTrOHOMETpHYecKasi GOpMBI 3arcu
KOMILICKCHOTO YHCIIa

75

Apudmernueckue onepanum ¢
KOMIUIEKCHBIMU YHCIIaMHU

76

ApudmeTrnueckue onepauu c
KOMIIJIEKCHBIMHU YU CJIaMU

77

N3o0paxeHue KOMIIJIEKCHBIX YHUCET Ha
KOOPJMHATHOM TIIOCKOCTH

78

N300paxeHne KOMIJIEKCHBIX YHCEN Ha
KOOPAMHATHOM INIOCKOCTH

79

®opmyna Myaspa. KopHu n-oii crenenu
13 KOMIUIEKCHOTO YHCIIa

80

®opmyna Myaspa. KopHu n-oii crenenu
13 KOMIUIEKCHOTO YHUCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YUCCII OJIA




petieHus GU3MIECKUX U TEOMETPUICCKUX
3a1a4

KoHnTtposnbnas pabdora: "KomMruiekcHbie

82 |
qucia

83 HatypanbHble 1 1ienbie uncia

84 HarypanbHble u 1ernblie yncia

85 [IpumeHeHre TPU3HAKOB JIETHMOCTH
LEJBIX YUCell

86 [TpyMeHeHre NPU3HAKOB JEIUMOCTH
LEJBIX YUCell

87 [TpyMeHeHre NPU3HAKOB JEIUMOCTH
uensix yucesn: HOJl 1 HOK

88 [IpumeHeHHE TPU3HAKOB JISTUMOCTH
nensix uncen: HOH u HOK

89 [TpuMmeHeHre TpU3HAKOB JIETUMOCTH
HEJIBIX YHCEJI: OCTATKU 10 MOJIYIIIO

90 [IpumeHeHe TPU3HAKOB JISTHMOCTH
HEJBIX YUCEI: OCTATKH M0 MOAYITIO
[TpumeHeHne TpU3HAKOB ETUMOCTH

91 HENbIX YUCEeIl: anropuT™ EBkianaa s
peNIeHHs 3a/1a4 B IIEIBIX YHCIaxX

92 KonrtponsHas pabora: "Teopus nenbix
yucen"
Cucrema 1 COBOKYITHOCTh YPAaBHEHH.

93 PaBHOCWIIBHBIE CHCTEMBI M CUCTEMBI-
CJIEJICTBUS

94 CucreMa v COBOKYITHOCTh YPaBHEHHUH.

PaBHOCHIIBHBIE CHCTEMBI I CHCTEMBI-




CJIICACTBUA

95 OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYIIHOCTEH pallMOHAIbHBIX YPAaBHEHUU

OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U
96 COBOKYITHOCTEW MppalMOHAIbHBIX
yYpaBHEHUI

OCHOBHBIE METO/IbI PELIEHUS] CUCTEM U
97 COBOKYITHOCTEH I10Ka3aTeIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEIICHUSI CHCTEM U
98 COBOKYITHOCTEM MOKa3aTeIbHbIX
ypaBHEHUI

OCHOBHBIEC METOJIbI PEILICHHS CUCTEM U
99 COBOKYITHOCTEH JIOTapu(pMUIECKUX
YpaBHEHUU

OCHOBHBIE METO/IBI PEIICHHSI CHCTEM U
100 COBOKYITHOCTEH JIoTapu(PMUIECKIX
yYpaBHEHUHU

[IprMeHeHne CUCTEM K PELIEHUIO
MaTeMaTU4YeCKUX 3ajad U 3a7ad u3

101 Pa3IUYHbBIX 00JaCTe HAyKU U peabHOU
YKU3HU, MHTEPIPETaLs IOTYy4EHHbIX
pE3yJIBTaTOB

[IpumeHeHMe cUCTEM K peIIeHUI0
MaTeMaTHUYECKUX 3a]a4 1 3a/1a4 U3

102 Pa3IUYHBIX 00JaCTel HAyKH U peabHOU
KU3HU, HHTEPIPETALNS TTOTYICHHBIX

pe3ynbTaTOB




[IprimMeHeHre HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3aJ1a4y 13

103 pa3nuyHbIX 001acTeil HAYKH U peaTbHON
YKU3HU, UHTEPIPETALUs 10TYYEHHbBIX
pe3yJbTaToB
KoHntposnbnas padora: "Cuctemsr

104 paloHaIbHbBIX, HPPALMOHATBHBIX
MOKAa3aTeIbHBIX U JIOTAPUPMUIECKUX
ypaBHEHUI"

105 PannonanbHble ypaBHEHUS ¢ TapaMeTpaMu

106 PanmonansHbIe HEpAaBEHCTBA C
napaMeTpamu

107 PanyonanbHbIE CHCTEMBI € TApAMETPAMHU

108 HppanmonansHble ypaBHEHHUSI,
HEPAaBEHCTBA C MapaMeTpaMu

109 HppanmonaibHbIe CUCTEMBI C
napaMeTpamu

110 [loka3zaTenbHbIe ypaBHEHUS, HEPABEHCTBA C
napaMeTpamu

111 IToka3aTenbHbIE CUCTEMBI C TApAMETPaMH

112 Jlorapudmuueckue ypaBHEHUs,
HEPaBEHCTBA C MapaMeTpaMu

113 Jlorapudmuueckue cucTeMsl C
napaMeTpamu

114 TpuroHomeTpruyecKkue ypaBHEHUS C
napaMmeTpamu

115 TpuroHomeTpruyecKkue HepaBEHCTBA C

napaMeTpamu




116

TpUroHoMeTprU4ECKUE CUCTEMBI C
napaMeTpamu

117

[TocTpoeHue u uccneaoBanme
MaTEeMaTUYECKUX MOJIEJIEH pealbHbIX
CUTYallUi C IOMOIIbIO YPaBHEHUH C
napameTpamu

118

IToctpoenue u uccnegoBaHue
MaTeMaTHYECKUX MOJIENeH pealbHbIX
CUTYaIi C TOMOIIBIO CUCTEM YpaBHEHUMN
C mapameTpaMu

119

ITocTpoenue u uccinegoBaHue
MaTeMaTHYECKUX MOJIENIEH pealbHbIX
CUTYaIlMi C TOMOIIBIO CUCTEM YpaBHEHUHN
C mapameTpaMu

120

KonTtponbnast pabdora: "3amaun c
napamerpamu"

121

[ToBTOpenue, o6odIIEHKE,
cUCTeMaTH3alys 3HaHUU: "YpaBHEHUS"

122

[ToBTOpenue, 06001IIECHNE,
cucTemarusanus 3HaHui: "YpaBHeHUs"

123

[ToBTOpenue, o6odIIEHKE,
cucTeMaTHh3anus 3HaHuil: "Y paBHEHHU .
Cucremsl ypaBHeHUN"

124

[ToBTOpenme, 0600IIEHNE,
cucremarusanuus 3HaHui: "HepaBeHcrsa"

125

[ToBTOpenue, 06001IeHNE,
cucreMaruzanus 3Hanuii: "HepaBenctra"

126

[ToBTOpenwue, 0600MICHNE,




cucrtemaTusanus 3Hanuii: "HepaBencrsa"

[ToBTOpEeHmE, 0600IICHNE,

127 cucreMaru3anus 3Hanui: "[IponsBonnas u 1
ec npuMeHeHue"
[ToBTOpeHnue, 06001ICHNE,

128 cucreMarusanus 3Hanuii: "IIponsBoanas u 1
ec npumMeHeHue"
[ToBTOpeHnue, 06001ICHNE,

129 cucrtemaTusanus 3Hanui: "[IpounsBoaHas u 1
ec npuMeHeHue"
[ToBTOpenue, 06001ICHNE,

130 cucTeMartu3alus 3Hanui: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpenue, 06001ICHNE, 1
cucreMaru3anus 3Hanui: "Oynkiun"

132 [ToBTOpenue, 06001IEHNE, 1
cucreMaruzanus 3Hanuii: "Oynkiun"

133 [ToBTOpenue, o6odIIEHKE, 1
cucreMarusanus 3Hanui: "OyHkiun"

134 Hroroas koHTpobHAs paboTa

135 Hroroas koHTpobHas paboTa

136 [ToBTOpenwue, 06001IEeHNE, 1
cUCcTeMaTH3alus 3HaHUI

OBLIEE KOJIMYECTBO HACOB I1O 136 10

I[TPOTPAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

e Maremaruka : anreOpa ¥ Havajga MaTeMaTHYECKOro aHallM3a, reoMeTpusi. Airedpa u
Hayayia MareMatuueckoro ananuza. 10-11 knaccel: yue0.11st 00pa3oBaT. OpraHu3aiuii
/6a30Bblii 1 yriyonennsiii yposau/ [111.A.Anmumos , FO.M.Konsrun, M.B. TkaueBa u np.
— 5-e m31. — M.: [Ipoceemienue, 2018

e Aunre0Opa m Hayaja MaTeMaTHYECKOTO aHAIN3A. TUIAKTHUECKIE MaTepHUalbl K YIeOHUKY
HI.A. Anmumosa u apyrux 10 xmacc: 6a30Bbii ¥ yriayOseHusiii yposau /M.U. 111aGynuH,
M.B. TkaueBa, H.E. ®ynoposa. — 11-e u3a. — M. : IIpocBemenue, 2019

e Aunre0Opa m Hayaja MaTeMaTHYECKOTO aHAIN3A. TUIAKTHUECKIE MaTepHabl K YIeOHUKY
I.A. AnumoBa u apyrux 11 kmacc: 6a30Bbiit 1 yriyoneHusiii yposau /M.U. laObyHuH,
M.B. Tkauesa, H.E. ®ynoposa. — 11-e uzn. — M. : IIpocseuienue, 2019

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

e Maremaruka : anredpa ¥ Hadaja MaTeMaTHYECKOro aHalu3a, reoMeTpusi. Airedpa u
Havaja MareMatudeckoro ananusa. 10-11 kmaccsl: yueb.uist 06pa3oBaT. opraHuzanui
/6a30BbIi 1 yriyonennsiii yposau/ [111.A.Anmumos , FO.M.Komnsarun, M.B. TkaueBa u np.
— 5-e u3a. — M.: [Ipocsemenue, 2018

e Anre0pa u Hadaja MaTeMAaTHYECKOTO aHAJN3a. TUIAKTHUECKUE MaTepUabl K y4eOHUKY
HI.A. Anmumosa u apyrux 10 xmacc: 6a30BbId U yrayOseHHsid ypoBau /M.U. 11laGynuH,
M.B. TkaueBa, H.E. ®ynoposa. — 11-e uzn. — M. : [Ipocsemenue, 2019

e Aure0pa 1 Hadaja MaTeMaTHYECKOTO aHAJN3a. TUIAKTHUECKUE MaTepHalbl K y4eOHUKY
III.A. AnumoBa u apyrux 11 kmacc: 6a30BbIi 1 yriyoneHHsiid yposau /M. U. 1labyHuH,
M.B. TkaueBa, H.E. ®ynoposa. — 11-e uzn. — M. : [Ipocemenue, 2019

e MeToauueckre peKOMEHIalluu K y4eOHUKY
II. A. Anumosa, FO. M. Konsiruna, H. E. denoposoit

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://RESH.EDU.RU/

https://SKYSVART.RU

https://WWW.YAKLASS.RU

https://UCHI.RU



https://resh.edu.ru/
https://skysvart.ru/
https://www.yaklass.ru/
https://uchi.ru/

MOAVYJIb 'TEOMETPUNA
HOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisgeTcs OAHUM M3 0a30BBIX KYpCOB Ha YpPOBHE CpEIHETO
oOuiero o0pa3zoBaHus, TaK Kak 0OECIEUNBAET BO3MOXHOCTb U3YyUEHUS TUCLUILINH
€CTECTBEHHO-HAYYHOI HAMNPAaBIEHHOCTH M MPEAMETOB T'YMAHUTApPHOTO ILIHKIA.
[lockonmpKy  JOTHMYECKOE  MbIIIICHHE,  (QopmupyemMoe MpH  H3yYCHHUH
00y4aronMMUCs MOHATUHHBIX OCHOB F'€OMETPHH, MPHU J0KA3aTEIbCTBE TEOPEM U
IIOCTPOEHUH LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IPU PELIEHUU I€OMETPUUYECKHUX
3a1a4, yYMEHHUE BBIABUIaTb U ONpPOBEpPraTb TIMIOTE3bl HEMOCPEACTBEHHO
MCIIOJIb3YIOTCSL TIPU PEUIEHUU 3aJa4 €CTECTBEHHO-HAYYHOrO LMK, B YACTHOCTH
(pu3nuecKux 3aaay.

[lenas ocBoeHUs1 mMporpaMMbl yueOHOro Kypca «l'eomeTpus» Ha yriayOJeHHOM
YpPOBHE — pa3BUTUE WHIMBHUIYAIbHBIX CIIOCOOHOCTEH OOyYarouuxcs mpH
U3yYEHUU T€OMETPUH, KaK COCTaBISAIOUIEH mpeaMeTHol obnactu «Marematuka u
uHpOpMaTUKa»  uyepe3  oOecleyeHUEe  BO3MOXHOCTM  NPUOOpETeHHs] U
UCIOJb30BaHUsl Oosiee TIyOOKMX TIE€OMETPUYECKMX 3HAaHUUM U JeHCTBHIA,
cnenu(UUHBIX TEOMETPUU, U HEOOXOAUMBIX JJIsl YCIIEIIHOTO NpOo(heCCHOHATBLHOTO
00pa30BaHMUsl, CBSI3aHHOI'O C UCIOJIb30BAHUEM MATEMATUKH.

[TpuoputeTHBIMM 3a7auaMy Kypca T€OMETPUM Ha YIJIyOJICHHOM YpOBHE,
pacIIMPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacuIMpeHne NpeCcTaBICHUsI 0 TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbl U
(opMHpOBaHKE OCO3HAHMS B3AMMOCBSI3U TEOMETPUH C OKPYKAIOLIUM MUPOM;

(dbopMUpOBaHUE TMPEACTABICHUS O TMPOCTPAHCTBEHHBIX (UIYpax KaKk o
BOXHEHIINX MATEMATHYECKMX MOJEISX, MO3BOJISIIOLIMX ONUCHIBATH M HM3ydaTb
pa3HbIE SABJICHUS OKPYKAIOIIET0 MUPa, 3HAHUE MMOHATUHHOTO arapara o pasaeny
«CrepeoMeTpusi» y4eOHOro Kypca TeOMETpHH;

dbopMHpOBaHWE  yMEHUS  BIAJAETh  OCHOBHBIMU  TOHATHSIMH O
IPOCTPAHCTBEHHBIX (UTypaX M MX OCHOBHBIMH CBOWMCTBAMH, 3HAHHUE TEOPEM,
GopMyn M yMeHHE UX MPUMEHSTb, YMEHHs JI0Ka3bIBaTh TEOPEMbl U HaXOAUTh
HECTaHJapTHbIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMHpOBaHE YMEHHS pacliO3HABaTh HA YEPTEkKaxX, MOAEISIX U B pEaIbHOM
MUpE MHOTOIPAHHUKM M TejJa BpalleHUs, KOHCTPYUPOBATH T'€OMETPUUYECKUE
MOJEIIN;

¢bopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHYECKOIO IMOCTPOCHHMS
MaTEMaTUYECKUX TEOpHUi, (POPMUPOBAHME TMOHMMAHUS POJIM AKCHOMATHUKH TPU
IIPOBEACHUY PACCYKICHUN,

dbopMUpOBaHHE YMEHHs BIAJETh METOJAaMHU J0Ka3aTebCTB U aJTOPUTMOB
pEeLIeHUs], YMEHUS UX IPUMEHATH, IPOBOAUTH JOKA3aTEIbHBIE PACCYKICHUS B



XO/JI€ PEIICHHs CTEPEOMETPUUECKHUX 3aa4 U 3a/1a4 C MPAKTUYECKUM COAEPIKaHUEM,
dbopMHpoBaHHWE TPEJACTABICHUS O HEOOXOJUMOCTH  JOKAa3aTeIbCTB  MpHU
000CHOBaHUHY MAaTEMAaTUYECKUX YTBEPKJICHUN U POJIM aKCMOMATUKHU B MIPOBEIACHUU
JNEAYKTUBHBIX PacCyKICHUM;

pa3BUTHE U COBEPIICHCTBOBAHME WHTEIUICKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEN 00yJarouuxcsi, Mo3HaBaTeIbHOW aKTUBHOCTH, MCCIIEI0BATENbCKUX
YMEHUI, KpUTUYHOCTH MBIIUICHUS, UHTEPECA K U3YUEHUIO TEOMETPUU;

dopmupoBanre (QyHKIHMOHATIBHOM TPaMOTHOCTH, PENEBAHTHOW TE€OMETPHH:
YMEHHUSl PAaclo3HABaTh TMPOSIBICHUS TIECOMETPUYECKUX TMOHSATUH, OOBEKTOB H
3aKOHOMEPHOCTEH B peajbHBbIX KU3HEHHBIX CUTYalUsX U MPU U3YyYECHUU APYTHX
y4eOHBIX TMPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJEIIUPOBAHUSL PEAbHBIX CUTyallMd, HCCIEIOBAaHUS TOCTPOEHHBIX MOJIENEH,
MHTEPIPETALNN [TOJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEpKaTEIbHBIMHU JIMHUAMHU y4eOHOro Kypca «['eomerpus» B
10-11 xnaccax siBistoTcs: «IIpsiMble U TIIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpanaukn», «Tema Bpamenusi», «BekTopel ©  KOOpAMHATHI B
MIPOCTPAHCTBEY, «J|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO tpeboBaHHE «yMETh OMNEPUPOBATH
MOHATUSIMUY», PEJICBAHTHBIMU T€OMETPUU Ha YIITyOJICHHOM ypoBHE 00yueHus B 10—
11 kymaccax, OTHOCUTCS KO BCEM COJAEp)KATEIbHBIM JIMHUSAM Y4eOHOTo Kypca, a
(opMHpOBaHHE JIOTMYECKUX YMEHUH  paclpeiensercs He TOJIbKO IO
coJiepKaTeNIbHBIM JIMHUSAM, HO U 10 rojgaM oOyueHus. Coaepxanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3ysibTaraM ocBoeHusi DenepaibHON paboueit
IPOrpaMMbl, PacHpe/eICHHBIM MO ToJaM OOYy4YeHUSs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMITMAIBLHBIM BOIIPOCAM 00yYaromuecs
oOpamjaJiuch ~ HEOJHOKPATHO. JTO  TMO3BOJSET OPraHU30BaTh  OBJAJCHUE
r€OMETPUYECKUMH MOHATUSIMHU U HaBbIKAMHU MOCJIEA0BATEIbHO U OCTYIATEIBHO, C
cOOJII0ICHUEM MPUHIUIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUECKUX MPEJICTaBICHUN O0YyYaroluXcs, pacluupsist U yriryosss
ec, 00pa3yst NPOYHbIE MHOKECTBEHHBIE CBSI3HU.

[lepexon Kk U3y4EHHUIO T€OMETPUH Ha YIIIyOJICHHOM YPOBHE MO3BOJISIET:

co3maTh  ycuoBus s auddepeHnmanud  oOy4eHUs, TOCTPOCHUS
WHIUBUyAIbHBIX ~ 00pa30BaTENbHBIX MPOTPAMM, OOCCHEUYHUTHh YTITYyOJICHHOE
M3y4YEeHHE T€OMETPUHU KaK COCTaBIISIONIEeH yueOHOoro mpeamera «MaTemaTukay;

HOJrOTOBUTh OOYyYaroOUIMXCs K MPOJOJDKECHUIO H3YUYEHHS MaTEeMaTHKU C
y4eToOM BbIOOpa Oyayuied mpodeccun, obecrieyrBasi MPEEMCTBEHHOCTbh MEXITY
001muM 1 podeccuoHaIbHBIM 00pa30BaHUEM.



Ha wusyuenue yuebnoro kypca «l'eomeTpus» Ha yriayOJCHHOM YypOBHE
otBoautcs 204 gaca: B 10 kmacce — 102 gaca (3 yaca B Hegemo), B 11 kmacce —
1024aca (3 yaca B HEJIEIIIO).



COILEPKAHUE OBYUYEHUASA
10 KJIACC

IIpsimble ¥ JIOCKOCTH B POCTPAHCTBE

OcHOBHbIE  TIOHATHUSI  cTepeoMeTpuu. Touka, mOpsiMas, TIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHOMaTUYECKOM HOCTPOCHHH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anMmHOE pacnoyioKEHWE MNPSMBIX B IPOCTPAHCTBE: MEPECEKAIOIIUECH,
napajuielibHble W CKpelMBaroIuecss npsMble. [IpU3HAKKM CKpelMBarOIIMXCA
npsAMbIX. [lapannenbHOCTh MPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MAPaJIICIbHBIC
MpsIMbIE€ B IPOCTPAHCTBE, NAPALICTBHOCTh TPEX MPSMBIX, HapAILIEIbHOCTD MPSIMOM
U 1iockoctu. [lapamienbHoe W LEHTPAIbHOE MPOEKTUPOBAHUE, H300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa MapaieIbHOTO MNpoeKTUpoBaHus. M300pakenue
buryp B mapayiesibHONW MPOEKIUU. YTJbl C COHAMPABICHHBIMU CTOPOHAMHU, YTOJ
MEKy NMPSAMBIMH B MPOCTpPAHCTBE. [lapamienbHOCTh IIOCKOCTEN: MapajiebHbIE
IJIOCKOCTH, CBOMCTBA MapajuIeNIbHBIX IIJIOCKOCTEH. [Ipocrenmme
IPOCTPAaHCTBEHHbIE (UTYpPhl HA IUIOCKOCTH: TETpadJlp, MapajuieJenune,
MTOCTPOCHUE CCUCHUU.

[leprieHIUKYJISIPHOCTh OPSIMOM M TJIOCKOCTH: TIEPIIEHIUKYJISIPHBIC MPSMbIC B
MPOCTPAHCTBE, MPSAMBIE TNapaUICIbHbBIE W MEPNEHAUKYISIPHBIE K IUIOCKOCTH,
MPU3HAK TMEPHNECHANKYISIPHOCTH MPSIMOM M IUIOCKOCTH, TE€OpeMa O MNpsiMOH
NEepHEHIUKYIIPHON IIJIOCKOCTH. OpTtoroHanbHOE IIPOCKTUPOBAHUE.
[leprieHAUKYNSIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSTHUE
OT OpAMOA 10  IUIOCKOCTH, Mpoekuus  (GuUrypel Ha  IUJIOCKOCTb.
[lepneHaUKYISAPHOCTh  IJIOCKOCTEW: TMPU3HAK  MNEPHEHIMKYISIPHOCTH  JBYX
miockocTel. TeopeMa o TpeX MepreHIuKyIspax.

VYrael B OpOCTPAHCTBE: Yroa MEXAY NPSAMOM M IUIOCKOCTBIO, JBYTIPAHHBIN
yToJl, JUHEWHBIA YroJl ABYTPAHHOTO yrila. TpeXrpaHHbli 1 MHOTOTPAHHBIEC YTJIbI.
CBoiicTBa TUIOCKMX YIJIOB MHOrorpaHHoro yria. CBoicTBa IIIOCKMX H
JIBYTPAaHHBIX YTJIOB TPEXTPAHHOrO yria. TeopeMbl KOCMHYCOB W CHUHYCOB IS
TPEXTPAHHOTO YIJIA.

MHororpaHHuKH

Buabsl MHOrOrpaHHUKOB, pa3BepTKa MHOrorpanHuka. IIpusma: Nn-yronbHas
npu3Ma, npsmasi 1 HaKJIOHHas MPU3MbI, OOKOBasi M MOJIHASI TOBEPXHOCTH MIPU3MBI.
[Tapannenmenunen, mNpsSIMOYrOJbHBIM  IMAapajuleJeNuUIle]] W  €ro  CBOMCTBA.
Kparvaiimme mnyrm Ha TOBEPXHOCTH MHOTOTpaHHHMKA. Teopema Oiiiepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupammpma: n-yronpHas mHUpaMuna,
nmpaBujibHAsT W ycedeHHass mnupamuzibl. CBoiicTBa pedbep M OOKOBBIX TpaHei
paBWIbHOU nupamMubl. [IpaBuiibHbIE MHOTOTPAHHUKU: TTpaBUJIbHAS TIPU3Ma U



MpaBUJIbHAs MNUpaMUIa, NpPaBWIbHAS TPEYrojbHas NHPAMHUIA W IPABUJIBHBIN
TeTpasap, KyO. IlpeacraBieHue o mpaBUIIBHBIX MHOTOIPAHHUKAX: OKTa’p,
TOJEKa’p U UKOCAP.

Bbruncnenne 31€MEHTOB MHOIOIPAaHHUKOB: peOpa, JAuWaroHaiu, YIJIbl.
[Inomans OOKOBOM NOBEPXHOCTH M IOJHOM TOBEPXHOCTH MPSMOM INPU3MBI,
IUIOIIAb OCHOBAHMI, TeopemMa O OOKOBOMl MOBEPXHOCTH MPAMOW MPU3MBIL.
[Inomans OOKOBOM MOBEPXHOCTH M MOBEPXHOCTH MPaBUIBHOM MHpPaMHIIBI,
TeopeMa O IUIOIIA I YCEUCHHON MTUPaMU/IBL.

CuMmmeTprss B INIPOCTPAHCTBE. ODJIEMEHTBl CUMMETPUM  IIPaBUIIBHBIX
MHOTOIpaHHUKOB. CHMMeTpus B MPAaBWIBHOM MHOTIOIPDAHHUKE: CHMMETPUS
napajuielenuneaa, CUMMETPHsS NpPaBUIbHBIX MPU3M, CHMMETPHS NPaBUIBHOU
MApaMUJIbI.

BeKTOopbI 1 KOOPAUHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B IIPOCTPAHCTBE, HYJEBOW BEKTOp, JJIMHA HEHYJEBOI'O
BEKTOpa, BEKTOPBbl KOJUIMHEApHbIC, COHANPABICHHBIE U IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. JIEMCTBUS C BEKTOPAMU: CIIOKEHNE
Y BBIYMTAaHUE BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOXXEHHUE BEKTOpa Ha
yucio. CBoiicTBa ciiokeHUs1 BeKTOpoB. CBOMCTBA YMHOKEHHSI BEKTOpA Ha YHCIIO.
[lonsAiTME KOMIUTaHApHBIE BEKTOPHI. [IpM3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mnapamienenumnena. Teopema O pa3oKEHUMM BEKTOpA II0 TPEM
HEKOMIUIaHApHBIM ~ BekTOopaMm. IIpsMoyromnbHas  cucTtemMa KOOpAWHAT B
npoctpaHcTBe. Koopauuatel BekTopa. CBsi3b MEXIYy KOOpAMHATAMU BEKTOpa U
KOOpJIMHATaMH TOYEK. YTOoJd Mexay BekTopamu. CKalsipHOE MpPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpalenus

[TonsiTHs: TWIMHAPUYECKAas TOBEPXHOCTh, KOHHUYECKAss TOBEPXHOCTD,
chepudeckas TOBEPXHOCTh, OOpa3yroImue TMOBEpPXHOCTeH. Tena BpamieHUs:
LUUIUHAP, KOHYC, YCEUCHHBI KOHYyC, cdepa, map. BzanmHOe pacnosioxxeHue
chepsl M IUJIOCKOCTH, KacaTeidbHas IUIOCKOCTh K cdepe. M3o0OpaxkeHuwe Ten
BpalieHusl Ha TIockocTh. PasBepTka mummHapa U KoHyca. Cummetpust chepsl u
nrapa.

O0beM. OcHOBHBIC cBoiicTBa 00B¢MOB Ten. Teopema 00 o00BEME
NpSIMOYTOJILHOTO Tapajuiesnenunena u ciueactBus u3 Hee. OO0beM mpsiMOll U
HAKJIOHHOW TPHU3MBI, IWJIMHJPA, TUPpaMHUIbI U KoHyca. OOBEM IIapa M IIapoBOTO
CETMEHTA.

KoMOwHammu Ten BpalleHHWs W MHOTOTpaHHUKOB. [lpu3ma, BIMcaHHas B
UWJIUHAP, ONHCaHHas oOkoJio IumHapa. llepeceuenune cdepsl u mapa ¢
miockocThio. Kacanme mapa m cepbl miockocThio. [loHSITHE MHOTOTpaHHHKA,



OMHCAaHHOTO OKOJO c¢epbl, cdepbl, BIUCAHHOM B MHOTOIPAaHHUK WM TEJIO
BpaLlCHHUS.

[Tnomanp MOBEPXHOCTH HMWJIMHJIpPA, KOHYCa, IJIOMAAb cPephl U e¢ YacTew.
[Tonobue B mnpoctpaHcTBe. OTHOIIEHHE OOBEMOB, IUIOMIAJEH MOBEPXHOCTEH
nonooHeix Quryp. IlpeoOpazoBanue mnomobusi, romoreTus. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOIb30BAaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnil MHOTOTPAHHHUKOB M TEJ BPALICHUS: CEYEHUS TUIIUHIpPA
(mapajuilenbHO W TEPHEHIUKYJISPHO OCH), CEUYEHHUs KOHyca (IapasuiesibHbIe
OCHOBAHHUIO U MIPOXOJAIIME YePe3 BEPIIMHY), CEUEHUS 1Iapa, METObI MOCTPOCHUS
CEUYEHUI: METOJ| CIIEJIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUSA, METOJ MEPEHOCa
CEKYILEH IUIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpoctpanctBe. Onepanmu Haj BeKTOpaMH. BekTopHoe
YMHOXKEHHE BEKTOpOB. (CBOICTBA BEKTOPHOrO YMHOXEHHUs. [IpsMoyrosibHas
cucTeMa KOOpAWHAT B mpocTpaHcTBe. KoopnuHatel BekTopa. PaznoxkeHnue BekTopa
no Oazucy. KoopAamHaTHO-BEKTOPHBIM METOJ MPU PEIICHHUH T'€OMETPUYECKUX
3aaad.

J{BUKeHHsI B IPOCTPAHCTBE

JBrxkeHus: mpoctpancTBa. OToOpakeHus. J[BUKEHUSI U PABEHCTBO (UTYP.
OOmue cBoMcTBa JBWXKCHUN. Buapl ABWKEHMI: mNapalliebHbI TEpPEHOC,
LIEHTpaJIbHAasl CUMMETpHsA, 3€pKajbHas CUMMETPHUS, MOBOPOT BOKPYT MPSIMOI.
[TpeobpazoBanus nogodus. [Ipsamas u chepa Ditnepa.



IHNIAHUPYEMBIE PE3YJBTATBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxnaHcKoe BOCIIMTAHHE:

c(hOpPMHUPOBAHHOCTh MPAKIAHCKON MO3UIIMK 00YUYaIOIIEToCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOTO  O0IIecTBa,  MPEACTABICHHE O
MaTeMaTUYECKNX OCHOBaX (YYHKIIMOHHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBICHH,
npoLeAyp TpakKIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U JIPYroe), yMEHHE
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTUTYTaMHU B COOTBETCTBUM C UX
(GYHKIUAMY U Ha3HAYCHHUEM;

2) IaTPHOTHYECKOE BOCTIUTAHNE:

c(hOpMUPOBAHHOCTh POCCUUCKON TpakAaHCKOW WMJEHTUYHOCTH, YBAXKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHUHCKOM MaTE€MAaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHKECHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKOM MAaTE€MaTUYE€CKOW IIKOJIbI,
UCIIOJIb30BAHUE ATUX JIOCTIXKEHHM B JPYruX HayKaX, TEXHOJOTUfAX, cdepax
SKOHOMHKU;

3) TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HAHME JTYXOBHBIX IEHHOCTEH POCCHUUCKOro Hapoaa, cPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, 3THYECKOTO IMOBEICHHS, CBI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTUKEHHM HayKH U JIESITEIbHOCTBIO YUYE€HOTO, OCO3HaHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUUBOTO OYIyIIEro;

4) 3cTeTHYEeCKOe BOCITUTAHME:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOYAs JCTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEHN, 0OBEKTOB, 3ajad, PEIICHUN, pacCyKICHHUMN, BOCTPUUMYHBOCTD
K MaTEMaTUYECKUM aCIEKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusnueckoe BocnuTaHHE:

chOpPMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTUYECKUE 3HAHUS B
MHTEpEcax 3JI0pOBOro U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIECHHUE K
CBOEMY 370POBBIO (370pOBOE THUTaHUE, COATIAHCUPOBAHHBIM PEKUM 3aHATUN U
OTIIbIXa, peryisipHas (u3ndecKas aKTUBHOCTH), (U3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHIATHUSX CIIOPTUBHO-03/J0POBUTEIILHON JIESITEIHHOCTBIO;

6) Tpy10BO€ BOCIIUTAHHE:

TOTOBHOCTh K TPYIy, OCO3HAHME IICHHOCTH TPYIOJIO0Us, HWHTEpeC K
pasnuyHbiM  chepaMm  MPOGECCHOHATBHOW  JEATEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOM W €¢ TMPUIIOKCHUSIMH, YMEHHE COBEPIIATh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccun | peau30BbIBATH COOCTBEHHBIC >KU3HECHHBIC ILJIAHBI,
TOTOBHOCTh M CHOCOOHOCTh K MaTe€MaTUYeCKOMY OOpa3OBaHUIO U



caM000Opa30BaHUIO Ha TMPOTSHKEHHM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTUIO B PEIICHUHU TPAKTUYECKUX 3a]1a4 MaTeMaTHUYeCKOM HAapaBI€HHOCTH;

7) 3x0JI0THYeCcKOe BOCTIUTAHHE:

c(OPMHUPOBAHHOCTh  JKOJIOTMUECKOW  KYJIbTYpPhl, TOHUMAHUE BIIUSHUS
COIIMAJIbHO-PKOHOMHYECKUX MPOLIECCOB Ha COCTOSIHUE MPUPOJHONM M COLIMAIBHOMN
Cpelnbl, 0CO3HaHUE TJIOOATBHOTO XapaKTepa dKOJOTUUECKHUX MPOOIeM, OpUCHTAITIS
Ha MPUMEHEHUE MaTeMaTUYeCKUX 3HAHUW JUIsl pEIIeHHs 3aJad B 00JIacTH
OKpYXalollled Cpe/bl, TUIAHUPOBAHUE IIOCTYNKOB M OLEHKH HX BO3MOXKHBIX
MOCJIEJICTBUM ISl OKPY>KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAaykKu M  OOIIECTBEHHOW  MPaKTUKU, [MOHUMaHUE
MaTEMaTUYECKON HayKd Kak cdepbl UYeTOBEYECKOM JesTENbHOCTHU, JTAlOB €¢
pa3BUTHSL M 3HAYUMOCTH [JI Pa3BUTUA I[MBWIN3ALWU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKH ¥ MaTeMaTUYECKOW KyJIbTypOW KaK CpEICTBOM ITO3HAHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYID M HCCIEIOBATEIBCKYIO JEATEIbHOCTD
WHJIUBUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUS

ba3oBble jornueckue AecTBUA:

BBISIBJISITh M XapaKTepU30BATh CYIIECTBEHHbIE NMPU3HAKA MaTEMAaTHYECKUX
OOBEKTOB, TIOHSATUM, OTHOIIECHUNW MEXIYy TMOHATUSIMH, (OPMYJIUPOBATH
OTIpe/ICJICHUS TIOHSATUM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKaAILINH,
OCHOBaHMS JiJ1s 0000IIEHNS U CPAaBHEHUS, KpUTEPUH TIPOBOJUMOTO aHAJIN3A;

BOCIIpUHUMATh,  (QopMyIupoBaTh W  MPeoOpa3oOBbIBATH  CYXKICHUS:
YTBEPAUTEIBHBIE U OTPUIIATENIbHBIC, €IMHUYHBIE, YACTHBIE U 00III1e, YCIOBHBIE,

BBISIBJIATH MAaTEMAaTUUECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOJIIOACHUSAX W YTBEPXKICHMSIX, MpeasiaraTb KPpUTEPUU st
BBISIBJICHHS] 3aKOHOMEPHOCTEN U NPOTUBOPEY U,

JleJIaTh BBIBOABI C HCMOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHJIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEIIBHO JIOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUMN
(IpsiMbI€ U OT IPOTUBHOTO), BHICTPAUBATh APTYMEHTAIIHNIO, IPUBOIUTH TPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC CYKICHHS U BHIBOIBI,

BBIOMpATh CMOCOO pelieHus y4deOHOW 3amadyn (CpaBHUBATh HECKOJBKO
BApUAHTOB  pelIeHus, BbIOMpaTh Hauboyiee MOAXOMSIMIMK C  y4EeTOM
CaMOCTOSITEIIHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciaenoBare/ibCKue 1eiiCTBHUS:



UCIIOJB30BaTh BOMPOCHl KaK MCCIENO0BATENbCKUM HMHCTPYMEHT I[O3HAHUS,
dbopMynupoBaTh  BOINPOCHI,  (UKCUPYIOUIME  MPOTUBOpEUHEe,  MpoOsIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (pOpMUPOBaTh TUIIOTE3Y, apryMEHTHUPOBAThH
CBOIO IO3UIINI0, MHCHHE;

MIPOBOJIUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBIA SKCIEPUMEHT, UCCIIECOBAaHUE
110 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4YeCKOro 00bEKTa, SIBJICHHUS, Mpoliecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEXIy 00bEKTaMHU, SIBJICHUSIMH, TIPOIIECCAMU;

CaMOCTOATENFHO (OPMYITHPOBATh OOOOIIEHUS W BBIBOABI IO pe3yJbTaTaM
IPOBEICHHOTO  HAaOJIIOJIEHUs, UCCJENIOBaHMs, OICHUBAaTh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U O00OIIEHU;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TaKXKE BBbIIBUTATh
MPEOJIOKEHUSI O €70 PA3BUTHHU B HOBBIX YCIIOBUSIX.

Pabora c undgopmanmeii:

BBIABJIATh AeUIMTH MHPOPMAIIMK, NaHHBIX, HEOOXOAUMBIX I OTBETA Ha
BOIIPOC U JIJIs1 PELIECHUA 3aa4H;

BBIOMpaTh MHPOPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAJIU3UPOBATH,
CHUCTEMAaTU3UPOBATh M HUHTEPIPETUPOBATH HHGPOPMAIMIO PA3IUYHBIX BHUAOB M
dbopm npeacTaBIeHuUS,

CTPYKTYpPUpPOBaTh HH(POPMAIIMIO, TPEJCTABIATh €€ B Pa3jIM4HbIX (opMax,
WUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATH HaAJIE)KHOCTH uHpopManu o CaMOCTOSTEIILHO
chopMyIMPOBaAaHHBIM KPUTEPUSIM.

KoMMyHHUKaTHBHBIC YHHBEpPCAIbHbIC YYeOHbIe 1eiiCTBUA

Oo0wmenne:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYX IAEHUS B COOTBETCTBUU C YCIOBUSIMU U
HeassMU OOIIEHMs, SICHO, TOYHO, I'PaMOTHO BBIpaXkaTb CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHCBbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUs IO XOLy PEUICHUs 3aJauyu,
KOMMEHTHPOBATH MMOJYYECHHBIN pE3yJIbTAT;

B XOJI¢ OOCYXXJI€HHsI 3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYKIA€MOMN TEMBI,
npoOsieMbl, pelaeMoil 3ajJaud, BBICKA3bIBATh HJAEH, HAIIEJICHHbIE HA TIOUCK
pELIEHNs], COIOCTABIIAThL CBOU CYXIEHHA C CYXICHMSIMHU IPYTUX YYaCTHUKOB
auanora, oOHapyXUBaTh PAa3IMYUE U CXOACTBO MO3UIUH, B KOPPEKTHOH (opme
bopMynHpOBaTh Pa3HOTIIACHS, CBOM BO3PAKEHUS;

MPEACTABIATh PE3YJIBTATHl PELICHUS 3a1a4d, YKCIIEPUMEHTA, UCCIICIOBAHMS,
MIPOEKTa, CaMOCTOATENIbHO BBIOMPATh (opMaAT BBICTYIUICHHS C YYETOM 3aj]ad
Mpe3eHTAMU U OCOOCHHOCTEH ayAUTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranuzanus:



COCTaBJISITh IJIaH, aJITOPUTM PEILICHUS 3a/a4H, BIOMPATh CIOCO0 peLIeHHs ¢
Y4€TOM HMMEIOLUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUHN C YIETOM HOBOM MHPOpPMAIIH.

CaMOKOHTPOJIb, JMOLMOHATbHBIN HHTE/VIEKT:

BJAa/JE€Th  HAaBbIKAMU  II03HABATEIbHOM  peQUIeKCMM  KaKk  OCO3HaHUS
COBEPIIAEMBIX JACUCTBUI U MBICIUTEIBHBIX ITPOLIECCOB, UX PE3yJIbTaTOB, BIAIETh
cnoco0aMy CaMONPOBEPKH, CAMOKOHTPOJISL NIpoLecca W pe3ysibTara pPEIICHHS
MaTeMaTUYECKON 3a4a4u;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1ayH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JaHHbIX,
HalJIEHHBIX OIIHMOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIU U YCIOBUSAM, OOBSICHITh IPHUUHUHBI
JOCTH)KEHUSI WIIM HEIOCTUIKEHUS! PE3YNbTATOB JESTEIIBHOCTH, HAXOIUTh OIIMOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHasl 1eATEIbHOCTD:

NOHUMATh M HCIOJb30BATh MPEUMYIIECTBA KOMAHAHOW W WHAUBUIYAJIbHON
paboThl MpHU pEHIeHUMH YYEOHBIX 3aJady, MPUHUMATh LEJIb COBMECTHOMU
NEeATEIbHOCTH, IJAHUPOBATh OPraHU3aLMI0 COBMECTHOW padOThI, paclpeAeisTh
BUIbl pabOT, JOTrOBapUBaThCs, OOCYXJaTh IpoLEecC U pe3yabTaT paboThI,
000011aTh MHEHHUS HECKOJIBKUX JTIOACH;

y4acTBOBaTh B IPYMIOBBIX (opMax paboThl (0O0CYykJeHUs, OOMEH MHEHHI,
«MO3TOBbIE€ IUTYpPMb» W HHbBIE), BBINOJHATH CBOI YacTb paldOThl U
KOOPJIMHUPOBAaTh CBOM JECHCTBUSA C JPYTMMH YICHAaMH KOMaH[bl, OLICHUBATh
Ka4yecTBO CBOETO BKJIaJa B OOLIMH MPOIYKT MO KPUTEPUAM, CHOPMYIHPOBAHHBIM
YYaCTHHUKAaMHU B3aUMOJCHCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy 10 ksacca oOy4darouiuiicst HAy4YuTCs:

¢ CBOOOHO OTEPHUPOBATH OCHOBHBIMHA TIOHATHSMU CTEPEOMETPUHU TIpHU
pelIeHnN 3a71a4 U MIPOBEJACHUHN MAaTEMAaTHUYECKUX PACCYKICHU;

o IPUMCHSITh AaKCHOMBI CTEPEOMETPHHM W CIEJACTBUS W3 HHUX IPH PEIICHUU
reOMETPUUYECKUX 3a/1a4;

e KJJAaCCU(UIIUPOBATh B3aMMHOE PACIIOJIOKCHUE TMPSMBIX B TIPOCTPAHCTBE,
MJIOCKOCTEH B MMPOCTPAHCTBE, MPSMBIX U TJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOHO  OMEpPUPOBATH TMOHATHUSMH, CBSI3AHHBIMA C yIJaMd B
MPOCTPAHCTBE: MEXKAY MPSMBIMA B MPOCTPAHCTBE, MEXIy MPSAMON U
TUTOCKOCTBIO;

e CBOOOTHO OTIEPUPOBATH OHATHSIMH, CBSI3aHHBIMHA C MHOTOTPaHHUKAMU;



¢ CBOOOZHO pacmo3HaBaTh OCHOBHBIE BHIbI MHOTOTPAaHHUKOB (IIPU3MA,
nupamMua, NpsSMOYTOJIbHBIN Napajijiesienune, Kyo);

e KJJACCU(UIIUPOBAT,  MHOTOTPAHHUKH,  BBIOMpas  OCHOBAHUS  JUIA
KJaccu(ukanuu;

e CBOOOHO  ONEpUPOBATh  MOHATUSIMU,  CBSI3AHHBIMU C  CEUYEHHEM
MHOT'OIPaHHUKOB IJIOCKOCTBIO;

e BBITIOJIHATH [TAPAJLICIIBHOE, LIEHTPAIIBHOE U OPTOTOHAJIBHOE IIPOEKTUPOBAHUE
¢GbuUryp Ha TUIOCKOCTh, BHITIONHATH N300pakeHHs GUTYpP HA TUIOCKOCTH;

e CTPOUTH CEYEHHUSI MHOTOTPAHHUKOB PA3JIUYHBIMH METOJIAMH, BBINOJHSITh
(BBIHOCHBIE) TIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BEIYUCIIATH IUIONIAAN TOBEPXHOCTEH MHOTOIPAHHUKOB (TIpU3Ma, TUupaMu/ia),
FEOMETPUYECKUX TEJI C TPUMEHEHUEM (HOPMYII;

e CBOOOJIHO OTNEPUPOBATh MOHSATHUAMH: CUMMETpPUS B MPOCTPAHCTBE, LCHTD,
OCh M IUIOCKOCTb CHUMMETPHUH, LIEHTP, OCb U IUIOCKOCTh CUMMETPUU
¢uryper;

e CBOOOJIHO OIEpPUPOBATh MOHITUSMH, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJIMHATaM B IPOCTPAHCTBE;

e BBITIOJIHATH JACHUCTBUS HAJl BEKTOPaMU;

epeIIaTh 33a4M HA JOKA3aTE€JbCTBO MATEMAaTHUYECKUX OTHOLIECHUU U
HAXOXJCHUE T€OMETPUYECKUX BEIWYUH, NMPUMEHSI U3BECTHBIE METOBI
MpY PEUICHUU MAaTEeMaTUYECKHUX 3a7ay MOBBIIIEHHOTO M BBICOKOTO YPOBHS
CJII0KHOCTH;

e IPUMEHATh MPOCTEUIIME MPOTPAMMHBIE CPEACTBA M  DJIEKTPOHHO-
KOMMYHHKAILIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKHUX 3a/1a4;

e U3BJICKATh, IPEOOPA30BBIBATH M HHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TIEeOMETpUUYECKUX (uUrypax, MNpeACTaBICHHYIO Ha
YEepTEkKaX U PUCYHKAX;

e IPUMEHATh TIOJIYYCHHBIE 3HAHWS HA IIPAKTUKE: CpPaBHUBAaTb U
AHAJIN3UPOBATh PEAJIbHBIE CUTYALlMU, NPUMEHITh U3YYEHHbIE NOHATHUS B
mpolecce TMOWCKa  PEIIeHWs  MaTeMaTH4ecKu  CchOpMYTUPOBAHHOU
npoOJieMbl, MOJEIUPOBATh pPEalbHbIE CUTYyallMd Ha S3bIKE TI'E€OMETPUH,
HCCIIEN0BATh MMOCTPOEHHBIE MOJENIH C HCHOJB30BAHUEM T'€OMETPUUECKUX
MOHATUN M TEOopeM, ammapara aiareOpbl, peraTh MPaAKTHUECKHe 3a/1aud,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJINYNH;

e UMETh TPEACTaBJICHUSI 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUM Kak
COCTaBHOM 4acTu (PyH1aMEeHTa Pa3BUTHUS TEXHOJIOTHH.

K xoniy 11 kyacca o0ydaronuuiicst HAy4uTCs:



e CBOOOHO OMEPUPOBATH TOHITHSMHU, CBSI3AHHBIMU C IVWUIMHIPUICCKOM,
KOHUYECKOM U cepuyeckord TOBEPXHOCTAMH, OOBSCHATH CIOCOOBI
MOJIy4ECHUS;

e ONIEPUPOBATH MOHATHUSIMH, CBA3aHHBIMH C TEJIaMU BpAIECHUS: LUIUHIPOM,
KOHYCOM, c(hepoil u mapom;

e pacmio3HaBaTh Tella BpallleHus (WINHIP, KOHYC, cepa u map) u OObSICHITD
CHIOCOOBI MOTYYESHHsI TEJ BpaIlCHHUS,

e KJ1aCCU(UIIUPOBATH B3AUMHOE PACIIONIOKEHHE CPEPBI U TIIOCKOCTH;

e BBIUMCIISITh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB W TEJl BpAILCHUS,
O0OBEMBI U IUIONMIA/IA MOBEPXHOCTEH MHOTOIPAHHMKOB M TEJI BpallleHHUS,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (DOPMYIT;

e CBOOOHO OMEpUPOBATh TMOHATHUSIMH, CBSI3aHHBIMH C KOMOWHAITUSIMH TEI
BpaIeHUsI ¥ MHOTOTPAHHWKOB: MHOTOTPAaHHWK, BIHCAHHBIA B cdepy u
ONMMCAHHBIA OKOJO cepsbl, chepa, BIMCAHHAS B MHOTOIPAHHUK WJIU TEJIO
BpaICHUS;

e BBIUKCIISITh COOTHOIICHUSI MEXKY TIOMIASIMU MTOBEPXHOCTEH M 00ObeMaMu
ITOTO0OHBIX TEN;

e U300pakaTh U3y4yaeMble (UTYpHI, BBINOJHATH (BBIHOCHBIC) IIJIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHUS TEJl BPAICHUS;

e U3BJICKATh, MHTEPIPETUPOBATH M MPE0OpPa3oBbIBATH HHPOPMAIUIO O
INPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, MpeACTaBICHHYIO Ha
YepTeKax U pPUCYHKAX;

 CBOOOJIHO ONIEPUPOBATH MOHITUEM BEKTOP B IPOCTPAHCTBE;

e BRITIOJTHSATH OTIEpAIliU HaJl BEKTOPAMHU;

*33/1aBaTh IJIOCKOCTh YPAaBHEHUEM B JICKAPTOBOM CUCTEME KOOPIMHAT;

e pEIIaTh TEOMETPUUCCKHUE 33191 Ha BBIYUCIICHUE YTIIOB MEXIY MPSIMBIMHA U
MJIOCKOCTSIMH, BBIYMCIICHUE PACCTOSIHUN OT TOYKH JI0 TUIOCKOCTH, B LIETIOM,
Ha IPUMEHEHNE BEKTOPHO-KOOPIMHATHOTO METO/Ia MPH PEIICHUN;

¢ CBOOOHO OIEPUPOBATHh TOHATHIMH, CBS3aHHBIMH C JBHKCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHUM;

¢ BBITMIOJTHATh M300paKEHUS MHOTOIPAHHMKOB W TEJI BpAIIEHUS TIPH
MapajuIEIbHOM  TIEPEHOCE, UEHTPAJIbHOM CUMMETPUH, 3E€PKAUIBHOU
CUMMETPHH, IPHU TOBOPOTE BOKPYT MPSAMOU, PeoOpa3oBaHUs TO100MS;

e CTPOUTH CEUCHUS MHOTOTPAHHUKOB M TEJI BPAIICHUS: CEUCHUS IWIMHIpA
(mapaJuienbHO U NEPIEHIUKYISIPHO OCH), CEUYEHUS KOHYca (MapaiieIbHbIe
OCHOBAHMIO U MPOXOAIINE YepPE3 BEPIIMHY), CEUCHHUS 111apa;

¢ ICTIOJIb30BaTh METOJbl TMOCTPOCHMSI CEUYEHHMM: METOJ CJENO0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYILEN IIJIOCKOCTH;



e IOKa3bIBaTh FT€OMETPUUECKUE YTBEPKIACHUS;

e IPUMEHATh TEOMETpUYECKUE (AKThl MJIA PEIICHUS CTEPEOMETPUUYECKUX
3a/la4y, MPEANOJaralolIMX HECKOJbKO IIaroB pEUIEHUs, €CIU YCIOBUS
NPUMEHEHUS 3a/IaHbl B SIBHOM U HESIBHOU (opMe;

epelllaTh 3a/layd Ha JOKAa3aTelbCTBO MATEMAaTUYECKUX OTHOIICHUWA U
HAXOXKJIEHUE T€OMETPUUECKUX BEJIIMYUNH;

e IPUMEHATH MPOTPAMMHBIE CPEJICTBA M 3JIEKTPOHHO-KOMMYHHKAIIMOHHbBIC
CUCTEMBI TIPU PEIICHUU CTEPEOMETPUUECKUX 3a/ay;

e IPUMEHSITH MMOJYYEHHBIC 3HAHUS HA MPAKTUKE: CPaBHUBATh, AHAJIU3UPOBATH
U OIICHUBATh peEalbHbIC CUTyallud, NPUMEHSITh HW3YYCHHBIC TOHATHUS,
TEOpPEMBI, CBOMCTBA B MPOLIECCE TMOKWCKAa pEIIEHUS MaTeMaTUYeCKU
chopMyIHpPOBaHHON MPOOIEMBbI, MOJEIUPOBATh PEAIbHBIC CUTyallMd Ha
S3bIKE TEOMETPUH, UCCIIEA0BATh MOCTPOCHHBIE MOJICNIU C UCIOJIb30BAHUEM
r€OMETPUYECKUX TMOHATUA M TEopeM, amrmapara anreOpbl, peliaTh
MPAaKTUYECKUE 3a7auM, CBSI3aHHBIE C HAXOXKIECHUEM TIe€OMETPUUYECKUX
BEJIUYUH,;

e UMETh NpPEACTaBICHUSI 00 OCHOBHBIX JTamax pPa3BUTHS T€OMETPUM Kak
COCTaBHOM 4acTu (PyH/1aMEeHTa Pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KosaunyecTBo yacos DJIEeKTPOHHbIE
Ne HaunmeHnoBaHMe pa3je/ioB U TeM (uudpossbie)
n/n NPOrpaMmblI Bcero Korrpoarsie | Mpaxrireckue o0pa3oBaTe/IbHbIE
padoThI padoThI pecypes:
1 BBenenue B crepeomMeTpuio 3 1
9 B3anMHoe pacnosioxkeHue npsMbIX B 6 1
IPOCTPaHCTBE
3 [TapannensHOCTh NPSAMBIX U IUVIOCKOCTEH B 8
IIPOCTPAHCTBE
4 [eprieHAUKYIAPHOCTH MPSMBIX U o5
IIJIOCKOCTEW B POCTPAHCTBE
Vbl U paccTosHUS 16
MHororpanHuku 7
BekTopsl B ipocTpaHcTBE 12
8 HOBTOP@HI/IG, 000011IeHHEe U CHCTEMATHA3AIHS 5 9
3HAHUH
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KITACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3jiesioB U TeM Korrrpoasreie | Tpaxriseckue (undposbie)
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoTshI pecypenI
1 AHaMTHYECKasi TEOMETPHS 15 1
9 [ToBTOpEHHE, 0606meH1:Ie u 15 1
CUCTeMAaTH3alMsl 3HAaHHH
3 O0beM MHOTOTpaHHHKA 17
Tena Bpamenus 24
5 [Tnomany noBepXHOCTU U OOBEMBI 9 1
KPYTJIBIX TEJ
6 JBr>xeHus 5 1
7 [ToBTOpEHHE, 06o6meHI/UIe u 17 9
CUCTEMAaTH3AIIVsI 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 8 0




ITOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acosB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIEKTPOHHbBIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OcHOBHBIE NpaBUIIa U300paXKeHUs Ha
PHUCYHKE IIJIOCKOCTH, MapajlIebHbIX
IPSIMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka

[TonsaTus cTepeoMeTpun: TOUKa, MPsIMas,
IUIOCKOCTB, MPOCTPAaHCTBO. OCHOBHBIE
IpaBuJia U300paKeHMs Ha PUCYHKE
TUIOCKOCTH, MApaJUICIbHBIX TPSIMBIX
(OTpE3KOB), cepeAMHBI OTPE3KA

IlonsTns: MEpeCCKaromurecs mI0CKOCTH,
nepeceKkaromuecs mnpsamas U 1mjiIoCKOCTb,
MOJIYIIPOCTPAHCTBO

IlonsTns: NepeCcCKarommrecs mI0CKOCTH,
NnepeceKkarommec npsamMasa 1 miIoCKOCThb,
MOJIYIIPOCTPAHCTBO

MHororpaHHUKH, U300paKeHe
MPOCTEHIINX MPOCTPAHCTBEHHBIX (DUTYD,
HECYIIECTBYIOIINX 00BEKTOB

MHororpaHHuKH, H300pakeHHE
MPOCTEHIINUX MPOCTPAHCTBEHHBIX (DUTYD,
HECYIIECTBYIOIINX 00bEKTOB

AxcuoMsl CTCPCOMCTPHU U TICPBLIC




CJIICACTBHSA U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
cienctBus u3 HUX. CocoObl 3a1anus
MPSAMBIX U IIJIOCKOCTEN B POCTPAHCTBE.
O0603HaueHus NPSAMBIX U INIOCKOCTEN

10

N3obpakenune ceueHni mupaMuibl, Kyoa u
IPU3MBL, KOTOPBIE IPOXOAAT Yepe3 X
pebpa. M3obpakeHne nepecedcHus
IIOJIy4E€HHBIX IUIOCKOCTEN. PackpammBanue
IOCTPOCHHBIX CEYCHUN pa3HbIMHU IIBETaMHU

11

N300pakeHne ceueHni mupaMuibl, Kyda u
IPU3MBI, KOTOPBIE IPOXOAAT Yepe3 X
pebpa. M3obpakeHne nepecedcHus
IIOJIy4E€HHBIX IUIOCKOCTEN. PackpammBanue
MIOCTPOEHHBIX CEYEHUN Pa3HBIMU IIBETAMU

12

N300pakeHne ceueHHi mupaMuibl, Kyoa u
MPU3MBI, KOTOPBIE IPOXOAAT Yepe3 X
pebpa. N3obpaxeHue nepeceueHus
IIOJIy4EHHBIX TUIOCKOCTEN. PackpammBanue
IIOCTPOEHHBIX CEYEHU Pa3HBIMU LIBETAMU

13

N300pakeHne ceueHN mupaMuibl, Kyoa u
MPU3MBI, KOTOPbIE TPOXOAAT Yepe3 X
pebpa. N3o0paxeHue nepecedeHms
MTOJIy4eHHBIX TUIOCKOCTEN. PackpammBanue
IIOCTPOEHHBIX CEYEHUI Pa3HbIMU IIBETAMU

14

Merton cnesioB it TOCTPOEHUS CeUEHUM




15

Merton ciefoB AJisi IOCTPOSHUS CEYCHUM.
CBolicTBa epeceyeHri MPSIMbIX U
IJIOCKOCTEH

16

Merton ciaeaoB AJisi HOCTPOCHUST CEYEHUM.
CBolicTBa niepece4eHnil psIMbIX U
IJIOCKOCTEH

17

[TocTpoenue ceuenuit B nupamuje, Kyoe
1o TpeéM ToukaM Ha pedpax. Co3gaHue
BBIHOCHBIX YEepPTEKEW U 3aIUCh 1IaroB
MOCTPOCHHUS

18

[TocTpoenue ceuenuii B nupamuie, Kyoe
1o TpeM Toukam Ha pebpax. Coznanue
BBIHOCHBIX YepPTEKEW U 3aIUCh 11aroB
MOCTPOCHUS

19

[TocTpoenue ceuenuit B mupamue, Kyoe
o TpeM Toukam Ha pebpax. Coznanue
BBIHOCHBIX YEPTEKEU U 3aIKCh 11aroB
MOCTPOCHUS

20

[TocTpoenue ceuenuit B mupamue, Kyoe
1o TpéM ToukaM Ha peopax. Co3naHue
BBIHOCHBIX YEPTEKEH U 3aIIUCh IIarOB
IIOCTPOEHHUS

21

[ToBTOpenue nmnanumerpun: Teopema o
MPOTMOPILMOHANLHBIX 0Tpe3kax. [logodue
TPEYTOJILHUKOB

22

[ToBTOopenue nnannmerpun: Teopema
Menenas. PacueTsl B ceueHHSIX Ha
BBIHOCHBIX 4epTexax. Mcropus pa3sButus
MJIAHUMETPUU U CTEPEOMETPUHU




23

KonTponpHas padora " AKCHOMBI
|y p
crepeomerpun. Ceuenus"

24

B3auMHoOe pacnosnoxeHue npsmMbix B
npoctpaHcTBe. CKpemmBaronumecs
npsimble. [Ipu3Haky CKpemyBaromuxcs
npsimbix. [lapaenbHble npsiMble B
IIPOCTPAHCTBE

25

Teopema o cyniecTBOBaHHH U
€AMHCTBEHHOCTH NIPSIMOM NapaljieIbHON
JTAHHOM TIIPSIMOM, MIPOXOAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKALIEH HA JaHHOU
npsiMoit. JleMMa o nepeceueHuu
NapaJUIEIbHBIX IIPSAMBIX IIJIOCKOCTBIO

26

[TapannenbHOCTH Tpex npsAMbIX. Teopema o
TPEX NapaulebHbIX NpsAMbIX. Teopema o
CKPELIMBAIOIIMNXCS MPSAMBIX

27

[TapannenbHOE MPOEKTUPOBAHUE.
OcCHOBHBIE CBOMCTBA apALIIETHHOTO
npoekTupoBanus. M300paxeHune pasHbIx
¢buryp B napayuieabHON NPOEKINI

28

LlenTpanbHasg npoekus. YToi ¢
COHANPABJICHHBIMA CTOPOHAMHU. YTOII
MEXIY MPSIMBIMU

29

3aaun Ha JOKA3aTeILCTBO U
HCCIIEAOBaHHUE, CBSI3aHHBIE C
paconoXeHUeM MPSIMBIX B IIPOCTPAHCTBE

30

Ilonsatus: napaJisieJIbHOCTb HpﬂMOﬁ n
IJIOCKOCTU B IPOCTPAHCTBC. HpI/I3HaK
napajiCJIbHOCTH HpHMOfI " IJIOCKOCTH.




CaolicTBa napauieIbHOCTU IPSIMON U
IUIOCKOCTH

31

["'eomeTpuueckue 3aaui Ha BBIYUCICHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
[apajIeIbHOCTBIO IPSAMBIX U INIOCKOCTEH
B IIPOCTPAHCTBE

32

[TocTpoenue ceueHusi, IPOXOIAIIETO YEpe3
JAHHYIO MPSAMYIO Ha YepTexe U
napajuieIbHOTO Apyrou npsMoi. Pacuer
OTHOLLEHUN

33

[TapannenpHast npoeKuHsl, IPUMEHEHUE
JUTSI IOCTPOCHHUS CEYEHUH KyOa u
napasienenunena. CBolcTa
napajuiejenuIe/a u Mpu3Mbl

34

[apannensHble ockocty. [IpusHaku
HapajIeIbHOCTH JIBYX IUIOCKOCTEH

35

Teopema o0 nmapajuIeIbBHOCTH U
€IMHCTBEHHOCTH INIOCKOCTH, MPOXOISIIEH
4yepes TOUYKY, HE TPUHAIICKAIYIO TaHHON
MJIOCKOCTH M CIIEACTBUSA U3 HEE

36

CaoiicTBa napajyieNbHBIX INIOCKOCTEN: O
MapajuIeIbHOCTH MPSAMBIX MTEPECCUCHUS
MIPY NIEPECECUEHHUH IBYX MAPATIIETbHBIX
IJIOCKOCTEN TPEThEN

37

CoiicTBa mapanienbHbIX MIIOCKOCTEN: 00
OTpe3Kax NmapauleIbHbIX MPSIMBIX,
3aKJIFOUEHHBIX MEX]Ty MapaljieIbHbIMU
IUIOCKOCTSIMU; O TIEPECEUeHUH MPSIMOM C
JBYMsI TapaJlJIeIbHBIMU NIOCKOCTSMHU




38

[ToBTopenue: Teopema [Tudaropa na
IIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaolicTBa Ky0a U IpsIMOYT'OJILHOTO
napaJjenenunesa

41

Brruucnenue ajMH OTpe3KOB B KyOe 1
IIPSMOYTOJIBHOM Mapajuieieunene

42

[IepnieHIUKYIAPHOCTD NPAMOU U
miockocTy. [Ipusnak
NEPIEHIUKYJIIPHOCTU IPSIMOU U
IUIOCKOCTH

43

[lepneHAUKYISIPHOCTD MPSAMOUN U
miockocty. [Ipu3Hak
NEPIEeHIUKYJIIPHOCTH IPSIMON U
IJIOCKOCTH

44

Teopema o CylecTBOBaHUU U
€MHCTBEHHOCTH MPSIMOM, TPOXOASIIIIEH
4yepe3 TOUKY NPOCTPAHCTBA U
MEPIECHINKYIISIPHOMN K MIIOCKOCTH

45

IInockoctu u NEPpNCHAUKYJISAPHBIC UM
MMPpSAMBIC B MHOI'OI'PAaHHUKAX

46

IInockoctu u NEPpNCHAUKYJISAPHBIC UM
MPSAMBIC B MHOI'OI'paHHUKAX

47

[lepneHauKyIsip ¥ HaKJIOHHASA.
[TocTpoeHne nepneHaAnKyIIapa U3 TOUKU Ha

IPSAMYIO

48

[leprienaAuKynsap ¥ HaAKJIOHHAS.




[TocTpoeHue neprneHuKyspa U3 TOYKU Ha
IPSIMYIO

Teopema o TpEX NMEepHEeHIUKYIISIpax

49
(mpsiMast 1 oOpartHas)

50 Teopema o TpEX neprneHIuKyIsIpax
(mpsimast 1 oOpaTHas)

51 Yron Mexay CKpeluBarOIUMUCS
IPSIMBIMU
[Tonck nepreHANKYISAPHBIX TPSIMBIX C

52 MOMOUIbIO NEPIIEHANKYISAPHBIX
IJIOCKOCTEMN

53 OpTOroHanbHO€E MTPOEKTUPOBAHUE
[TocTpoenue ceuenuii kyba, IpuU3Msl,

54 IIPABUJIBHOM MUPaMU/IbI C TOMOIIbIO
OpPTOrOHAJILHOW MPOEKIUU
[TocTpoenue ceuenuii kyba, MpU3MBI,

55 NpPaBUIBHON MUPAMUIBI C TOMOILBIO
OPTOTOHAJILHON IPOEKINU
CuMMmeTpus B IPOCTPAHCTBE

56 OTHOCHUTEJIbHO MIocKocTU. [lnockocTu
CUMMETpPUI B MHOTOTPaHHUKAX

57 [Tpu3Hak nepneHuKyIIpHOCTH IPSIMOM U
TUTOCKOCTH KaK CIIEICTBUE CHUMMETPHH

58 [IpaBunbHBIE MHOTOTpaHHUKH. Pacuet
pPacCTOSIHUNA OT TOYKH JI0 TUTIOCKOCTH

59 [TpaBuiibHBIE MHOTOTpaHHUKH. Pacuet
pPacCTOSTHUN OT TOYKH JI0 TUTOCKOCTH

60 CriocoOb! OIYCTHTD IEPICHTUKYIISPHIL:




CUMMETpHUS1, CABUT TOYKHU I10
napasuieibHON PsSMO

61

Casur 1o HenapasuieJIbHON IPSMOH,
U3MEHEHUE PACCTOSTHUN

62

KonTtponsnas padora "B3anmuoe
pAacIOJIOKEHUE MPSIMBIX U INIOCKOCTEN B
npocTtpaHcTse"

63

[ToBTOpEHUE: yron Mexay NpssMbIMHU Ha
IUIOCKOCTH, TPUTOHOMETPHSI B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

64

[ToBTOpEeHMeE: yroa Mexny
CKPELMBAIOILUMUCS IPSIMBIMU B
IPOCTPaHCTBE

65

FCOMeTpI/I‘IeCKI/Ie MCTOAbI BEIYMCIICHUA
yria MKy MPAMbBIMHA B MHOT'OT'paHHHUKAX

66

JIByrpanssbiii yroi. CBONCTBO TMHEWHBIX
YIJI0B JBYTPaHHOTO yria

67

[lepnennukynspHble miockoctu. CBoiicTBa
B3aUMHO MEPIIECHIUKYIISPHBIX IIIOCKOCTEN

68

[Ipu3Hak neprneHaInuKyIsIpHOCTH
IJIOCKOCTEW; TeOpeMa O NMPSAMOM
NIEpPECEYEHMS IBYX IUIOCKOCTEMN
NEePHEHAUKYIISIPHBIX TPEThEN MIIOCKOCTH

69

[TpstMmoyTONbHBIN Mapaienenunen; Kyo;
WU3MEPEHMs], CBOWCTBA MPSMOYTOJIBHOTO
napajuiejaenumnena

70

TeopeMa 0 JUuaroHajiv npsaMoyroJbHOro




napamicienuicaa u CICACTBUC U3 Hee

71

CrepeoMeTpuueckre U NpUKIaIHbIe
3aJ1a4uM, CBA3aHHbBIE CO B3aUMHBIM
PaCIOIOKEHUEM MIPSIMBIX U TIJIOCKOCTH

72

[ToBTOpEHME: CKpeNIMBaOIIUECS MPSMBIE,
napajuieibHble MJIOCKOCTH B CTaHAAPTHBIX
MHOTOIPaHHHUKAX

73

[Tapa mapayenpHbIX IJIOCKOCTEN Ha
CKPEIIHUBAIOIINUXCS MPAMBIX, PACCTOSIHHE
MCKAY CKPCIIMBAOIIMMHACA MTPSAMBIMHA B
MPOCTBIX CUTYAIUSIX

74

PaccrosiHie OT TOUKH 10 TIIOCKOCTH,
paccTosiHUE OT NPSMOH 10 MIII0CKOCTH

75

Brluncnenue paccTosHUN MEXY
CKPEIIHBAIOIIUMHUCS MIPSIMBIMU C
MTOMOILBIO MEPIIEHINKYIAPHON MIIIOCKOCTH

76

TpexrpaHHblii yroJ, HEpaBEHCTBA AJIs
TpexrpaHHbIX yrioB. Teopema ITudgaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JIJISt
TPEXTPAHHOTO yIia

77

DnemMeHTHI chepuuecKoil reOMEeTPUH:
reoJIe3nYecKue JIMHUYU Ha 3emiie

78

Kontponbnas padora "Yrisl u
paccrosiHus"

79

Cucremaruzanus 3HaHuN "MHOTOrpaHHUK
1 €T0 DJIEMECHTHI"

80

ITnpamupna. Buael mupamua. IpaBunbsHas
nupamua




[Ipusma. IIpsmas 1 HaKJIOHHAS IIPU3MBI.

81 1
[TpaBuibHAs pU3Ma

82 [Ipsamoii napauienenunes, 1
MPSIMOYTOJIBHBIN MapaiieNienumnesn, Kyo

83 Beimykiibie MHOTOTpaHHHUKH. Teopema 1
Ditnepa
Boeinykibsie MHOrorpanHuku. Teopema

84 Diinepa. [IpaBuiibHBIC U IOTYTIPABUILHBIC 1
MHOTOTPaHHHUKH

85 KoHTtposbHas padora "MHororpaHHuKHU" 1

86 [ToHsiTHE BEeKTOpA Ha MJIOCKOCTH H B 1
NPOCTPAHCTBE

87 CymMa BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBuio napaenenuneaa 1

90 YMHOKEHHE BEKTOpa Ha YUCIIO 1
Paznoxxenue BekTopa mo 0azucy Tpex

91 BEKTOPOB, HE JIKAIIUX B OJHOMN 1
TUIOCKOCTH

92 CkaJisipHOE TIPOU3BEICHUE 1

93 Brruncnenue yria Mex1y BEKTOpaMu B 1
NIPOCTPAHCTBE

94 [Tpocreiimme 3ana4n ¢ BEKTOpaMHU 1

95 [Ipocreiimue 3agaun ¢ BEKTOpaMu 1

96 [Tpocreiimme 3ana4n ¢ BEKTOpaMHU 1

97 [Ipocreiimue 3agaun ¢ BEKTOpaMu 1

98 O0001IEHNE U CHUCTEMATU3AlMS 3HAHUI 1




99 O00011eHNE 1 cUCTEMATHU3alNA 3HAHUHA 1
100 HroroBast KOHTpoOJIbHAs paboTa 1
101 HroroBast KOHTpOJIbHAS paboTa 1
102 O00011eHrEe 1 cUCTEMAaTH3alNA 3HAHUHA 1
OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME




11 KITACC

Kosun4yecTBo 4acos JIeKTPOHHbIE
Hara uudposbie
Nen/m | Tema ypoka Konrpoabubie | IlpakTuueckue
Bcero u3yueHusi | oOpa3zoBaTe/ibHbIe
padoTshI padoThI
pecypcsbl
1 [ToBTOpenue Tembl "KoopiuHaTel BeKTOpa 1
Ha TUIOCKOCTHU U B MPOCTpaHCTBE"
9 [ToBTOpenue Temsl "CkansgpHoe 1
MPOU3BEJEHNE BEKTOPOB"
3 [ToBTOpenue Temsbl "Briuncienue yria 1
MEXly BEKTOpaMH B IPOCTPaHCTBE"
4 [ToBTOpeHue Temsl "YpaBHEHHE IPAMOI, 1
MPOXOJIAIICH Yepe3 B TOUKH"
5 YpaBHEeHHE MJI0CKOCTH, HOPMAJIb, 1
YPaBHEHHE IUIOCKOCTH B OTpe3Kax
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
YPaBHEHHE IUIOCKOCTH B OTpe3Kax
7 BektopHoe npousseneHue 1
3 JInHeliHbIE HEPABEHCTBA, JIMHEMHOE 1
IPOrpaMMUPOBAHNE
9 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMUPOBAHNE
10 AHaJIUTHYECKHE METOABI pacyeTa yria 1
MEX1y MIPSIMBIMUA B MHOTOTpaHHUKaX
11 AHaTMTUYECKHE METO/IBI pacyeTa yria 1
MEXy IJIOCKOCTSIMU B MHOTOI'PaHHUKAX
12 Popmyna pacCTOSHUS OT TOUKH J10 1




IIJIOCKOCTH B KOOpJZIMHATAaxX

Haxoaenue paccTossHUM OT TOYKHU 10

13 MIJIOCKOCTH B KyOe

14 Haxoxxnenne paccTossHUi OT TOUKU 10
IUIOCKOCTH B ITPABUJILHOM MHUpaMuJIe

15 KonTtponpHas pabora "AHanurudeckas
reomerpus”

16 CedeHunss MHOIOIpaHHUKOB: CTaHJapTHbBIE
MHOI'OI'PaHHHUKH

17 CeueHuss MHOTOIPaHHUKOB: METO/I CJIE/I0B
CedeHust MHOTOIPAaHHHUKOB: CTaHJapTHBIE

18 IJIOCKOCTH, NI€PECEUEHUS MPSMBIX U
IJIOCKOCTEMN

19 [TapannenbHbIe TPSMBIE U TUIOCKOCTH:
napaelibHble CeUeHUS

20 [TapannensHble IpsSMbIE U MIIOCKOCTH:
pacyeT OTHOIICHUI
[TapannenbHbIe TPSIMBIE U TUIOCKOCTH:

21 YIIIbI MEXY CKPEIMBAIOIIIMUCS
PSIMBIMH
[TepnieniuKyNsIpHBIE IPSIMBIE U

29 IUIOCKOCTH: CTaHAAPTHBIE Mapbl
HEepIEHIUKYISPHBIX TIOCKOCTEH U
PSMBIX, CHAMMETPUH MHOTOTPaHHUKOB
[lepnieHIUKYIIpHBIE TPSIMBIEC U

23 MJIOCKOCTH: TEOPEMA O TPEX
nepreHIuKyIspax

24 [lepnieHIUKYIIpHBIE IPSIMBIE U




IIJIOCKOCTH: BBIYUCJICHUA AJINH B
MHOTI'OI'pPaHHHUKax

25

[ToBTOpCHME: MIOMIAIH
MHOTOYTOJTBHUKOB, (JOPMYJIBI JJIS
TJI0MIAIEH, COOOpaKEHUS MOA00US

26

[ToBTOpenue: miomanu
MHOT'OYTOJILHUKOB, ()OPMYJIBI 1151
TIonIaiel, cooOpaskeHus moIo0ous

27

[ToBTOpenue: miomanu
MHOI'OYTOJIbHUKOB, (POPMYJIbI JUIs
TIonIaiel, cooOpaskeHus o 100U

28

[Imomany cedyeHnii MHOTOIPaHHUKOB:
IUI0LIAa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaXKCHHUSI ITOA00MS

29

[Tnomaau cedeHnii MHOTOTPaHHUKOB:
TUIOMIA/IM TTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHUS MO00US

30

KonTponsnas padota "[loBTopenue:
MHOTOTPaHHHUKH, CCUCHHS
MHOTOTPaHHHUKOB"

31

O6beM Tena. O6beM NPSIMOYTOJIBHOTO
napaJuleenuneaa

32

3anmaun 00 yIBOEHUH Ky0a, 0 KBaapaType
Ky0a; O TPUCEKIINH yIia

33

CrepeomeTpHuyeckre 3a1a9u, CBSI3aHHBIE C
00BEMOM MPSIMOYTOJIBHOTO
napaJuleenumneaa

34

HpI/IKJ'Ia,Z[HBIe 3aaa4u, CBA3aHHBIC C




BBIUMCIICHHEM 00BEMA MPSIMOYTOJIBHOTO

napasuiesenumnena
35 O0BEM MPSIMOU TPU3MBI
36 CrepeomeTpuiecKue 3a1auu, CBSI3aHHbIE C
BBIUKCJICHHEM 00BEMOB MPSMOI TPU3MBI
37 [Tpuxnanueie 3a1a4u, CBSI3aHHBIE C
00BEMOM TIPSAMON MPU3MBI
Brrumnciienre 00bEMOB TEJT ¢ TTOMOIIBIO
38 onpeaeneéHHoro uurerpaita. Oobem
HAKJIOHHOM NPU3MBI
Boruncnenue 06bEMOB Tell C TOMOIIBIO
39 onpeaeneéHHoro uurerpaita. Oobem
MU PAMHU/TBI
40 dopmyna o6bpeMa upamuibl. OTHOIIEHUE
00BEMOB MUpPaMH/ C OOIIUM YTIIOM
41 ®opmyna odbema nupamuabl. OTHOIIEHKE
00BEMOB MUPaAMUJ ¢ OOIIUM YTIIOM
42 CrepeoMeTpHuuecKue 3a7auu, CBsI3aHHBIE C
00BEMaMH HAKJIIOHHOW MPU3MBI
43 CrepeomeTpuiecKue 3a1a4u, CBSI3aHHbIE C
00bEMaMH TUPAMHUIBI
[Tpuxnanueie 3agauu mo Teme "OO0bEMbI
44 Ten", CBA3aHHBIC ¢ 00BEMOM HAKIIOHHOM
TIPU3MBI
45 [Tpuknagaeie 3amaun o Teme "O0beMbI
Ten", CBSI3aHHBIE C 00BEMOM MTHUPAMUJIBI
46 [Tpumenenue 06beMOB. Brruucnenue

pacCTodHuA N0 IMIIOCKOCTHU




KonTponpHas padora "O0beM

47 |
MHOTOTpaHHHKA
[unuHapuyeckas MOBEPXHOCTb,

48 00pa3yromue HUJINHIPUIECKOM
MOBEPXHOCTHU

49 unuaap. [Ipsamoi KpyroBou HUIMHAD.
[Imomane MOBEpXHOCTH HUIUHAPA

50 Konunyeckast moBepXHOCTh, 00Opa3yrolue
KOHHUYECKOU noBepxHOocTU. KoHyc

51 Ceuenne KOHyca IIIOCKOCTHIO,
napauieIbHOM MIIOCKOCTH OCHOBAHUS

59 VYceueHnslit konyc. M306paxenue
KOHYCOB M YCEUCHHBIX KOHYCOB

53 [Tnomaae GOKOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYCA

54 [Tomane 60KOBOI MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYCA
CrepeomeTpryuecKkue 3a1a4u Ha

55 JI0Ka3aTeILCTBO U BLIYUCIICHUE,
MOCTPOEHUEM CEUEHUH IIMIINH]Ipa, KOHYCa
CrepeomeTpryuecKkue 3a1a4u Ha

56 JI0Ka3aTeILCTBO U BLIYUCIICHUE,
MOCTPOEHUEM CEUEHUH IIMIINH]Ipa, KOHYCa

57 [Ipuknannelie 3a1a4u, CBSI3aHHBIE C
ATUHAPOM

58 [Ipuknagubie 3a1a4u, CBSI3aHHBIE C
[UTHHIPOM

59 Cdepa u map




60

[Tepeceuenue chepsl u 1mapa ¢
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTHI0. By u n3o0pakeHue mapa

61

[Tepeceuenue chepsl u mapa c
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTHI0. By u n3o0pakeHue mapa

62

Ypasuenue chepsl. [Tmomans chepsr u e¢
qacTeu

63

Cummetpus cdepsl U 1apa

64

CrepeomeTpuyecKHe 3ajaud Ha
JI0Ka3aTeIbCTBO M BBIYHCIICHUE,
CBSI3aHHBIC CO CEpOi 1 HIAPOM,
MOCTPOCHHEM MX CEYCHHH TUIOCKOCTHIO

65

CrepeomeTpuyecKre 3ajauu Ha
JI0Ka3aTeIbCTBO M BBIYHCIICHUE,
CBSI3aHHBIC CO CEpOi U MIAPOM,
MIOCTPOCHUEM MX CEYCHHH TUIOCKOCTHIO

66

IIpuknagHeie 3a1a4n, CBA3aHHBIE CO
chepoit u mapom

67

[ToBTOpEHME: OKPYNKHOCTH HA TUIOCKOCTH,
BBIYHCIICHUS B OKPYKHOCTH, CTaH/IapTHBIE
mogoous

68

Paznuannie KOM6I/IHaHI/II/I TCJI BpallICHUA U
MHOT'OT'paHHUKOB

69

3agauu no Teme "Tena u MOBEPXHOCTH
BpanieHus"

70

3anaun 1o TeMe "Tena u MOBEpPXHOCTU
BpaiueHus"




71

KonTponbnas padota "Tena u
MOBEPXHOCTH BpalieHus"

72

O6Bem mmHapa. Teopema 06 oObEME
IPSIMOTO IWIHHIPA

73

Brrunciienne 00bEMOB TEII ¢ IIOMOIIBIO
onpenenacHHoro uaterpaia. OobeM
KOHYCa

74

TTnomanu 00KOBOI U MOJIHOMU
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKue 3aJauu, CBSI3aHHBIE C
BBIYUCIICHHEM 00BEMOB LMIIMH/PA,
KOHYyca

76

[Ipuknanueie 3agaun 1o reme "OObEMBI U
TJIOIIA U TTIOBEPXHOCTEH Te"

77

O0BEM 11apa U MapOBOTO CEKTOPA.
Teopema 06 o6beme mapa. [Lnomans
cheprl. CTepeoMeTpudecKue 3a/1auu,
CBSI3aHHBIE C BEIUMCICHHEM 00BEMOB
rapa, ImapoBOro CETMEHTa U MIaAPOBOTO
CEeKTopa

78

[Mpuknanueie 3agaun mo Teme "OO0beMbl
Ten", cBsi3aHHbIE ¢ 00BEMOM 1Iapa U
wiomaapio ceprl. COOTHOIICHUS MEXKIY
TUTOMIA/IIMU TTOBEPXHOCTEHN 1 00bEMaMu
MOJOOHBIX TEN

79

[TogoGHBIE TE€Na B MPOCTPAHCTRE.
N3menenne o6beMa mpu mo100uu.
CrepeoMeTpHuuecKue 3a7auu, CBI3aHHBIE C




BBIUHCIIEHHEM O0BEMOB TE U IUIOIIAIEH
MOBEPXHOCTEH

80

KonTtponbnas padota "Ilnomann
MOBEPXHOCTU U OOBEMBI KPYIJIBIX Te"

81

JBuxkenust mpoctpancTBa. OToOpaKeHHUS.
JIBukenust 1 paBeHCTBO Guryp. Oomume
CBOMCTBA JBMKECHUN

82

Buapl n1BukeHMi: napaieIbHbII
MePEHOC, LIEHTpaJIbHAasi CHMMETPHUS,
3epKaJIbHasi CHMMETPHS, HOBOPOT BOKPYT
PAMOM

83

[IpeobpazoBanus nomodus. [Ipsmas u
cdepa Diinepa

84

reOMeTpI/I‘IeCKI/Ie 3a/la4d Ha IPUMCHCHUC
JABUXXCHUA

85

KonrtponsHas pabota "BekTops! B
npoctpaHcTae"”

86

O6o06matomiee moBropenue 11 nousTuii u
MeTO0/I0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3aI1s 3HAHUI:
"TTapaniensHOCTh MPSMBIX U MJIOCKOCTEH
B IIpocTpaHcTBe"

87

O6o06matomiee noropenue 11 nmousTuii u
MeTo/10B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3aIMsl 3HAHUH:
"Bekropsl B mpocTpaHcTBe"

88

O6o6matomee moropenne 11 mousTuii u
MeTo/10B Kypca reomerpuu 10-11




KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"BekTopsbl B npocTpaHcTse"

89

O6o6matomee noropenue 11 mousTuii n
MeTOJI0B Kypca reomerpuu 10-11
KJIACCOB, CUCTEMATH3aIHs] 3HAHMIA:
"O0beM MHOrorpaHHuka"

90

Ob6o6maromee nosropenue 11 nonsaruii u
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3aIisl 3HAHUM:
"O0beM MHOTOTpaHHHKA"

91

Ob6o6maromee nmosropenue 11 nonsaruii n
MeTOJI0B Kypca reometrpuu 10-11
KJIACCOB, CUCTeMAaTH3aIisl 3HAHUI:
"ITnomaay MOBEPXHOCTH U 0OBEMBI
KpyIJbIX Ten"

92

Ob6o6maromee nmosropenue 11 nonaruii u
MeTo/10B Kypca reomeTtpun 10-11
KJIACCOB, CUCTEMAaTH3aLMsl 3HAHUI:
"Tlnomaau NoBepXHOCTU U OOBEMBI
KpYyTJbIX Ten"

93

Wrorosas koHTpoJsibHas paboTa

94

Wrorosas koHTpoJIbHAs paboTa

95

[ToBTOpenue, 0600IIEHNE U
cHUcTeMaTu3alus 3HaHUI

96

Wcropust pa3BUTHS CTEPEOMETPUN KaK
HAyKHU U €€ POJIb B PA3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI




97

Hcropus pa3BUTUSA CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOIUH

98

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUMI

99

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ PoJib B Pa3BUTUU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHIA

100

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

101

Wcropus pa3BuTus CTepeoMeTpuu Kak
HAyKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTH

102

Wcropus pa3BuTus CTepeoMeTpuu Kak
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

OBHIEE KOJIMYECTBO HACOB I1IO
I[TPOTPAMME

102




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

e ['eomerpus . 10 — 11 kmaccel: yue0. ais 001meo0pa3oBaT. yUpekIeHu : 0a30BbIN U
npod. yposuu. / [JI.C. Atanacsn, B.®. byry3os, C.b. Kagomies u ap.] — M.:
IIpocsemenue

e lzyuenue reomerpuu B 10 — 11 kmaccax: MeTtoanueckue pekoMeH1anuu K y4ueo6.: Ka. s

yuurenss/ C.M. CaaksH, B.®. byryzoB — M.: IIpocBemenne

e ['eomerpus : 3a1auu Ha roToBbIX yepTexkax : 10 — 11 kmacest / 3.H. banasu. — Poctos

H/Jlony : @eHukc

METOINYECKHUE MATEPHAJIBI VI YYEHUKA

e T'eomerpus . 10 — 11 kiaccel: yue6. 11t 001eodpazoBat. yupexaeHui : 6a30Bbli U
npod. yposuu. / [JI.C. Aranacsa, B.®. Byry3os, C.b. Kagomues u ap.] — M.:
IIpocBemenue

e ['eomerpus : 3a1auu Ha roTOBBIX YepTexkax : 10 — 11 xmacest / 3.H. banasH. — PocToB

H/Jlony : @eHukc

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HNHTEPHET

https://RESH.EDU.RU/

https://SKYSVART.RU

https://WWW.YAKLASS.RU

https://UCHI.RU



https://resh.edu.ru/
https://skysvart.ru/
https://www.yaklass.ru/
https://uchi.ru/

MOAYJb TEOPUA BEPOATHOCTHU U CTATUCTHUKA

HOACHUTEJBHASA 3AIINCKA

VY4eOHbIil kypc «BeposSTHOCTP M CTATUCTHKA» YIVIYOJEHHOTO YpPOBHS
ABJISIETCSI MPOJOJDKEHHEM U Pa3BUTUEM OJHOMMEHHOIO Y4eOHOro Kypca
yIIIyOJIEHHOTO YPOBHSI HA YPOBHE CpEJHEro 001ero oopazoBanus. Y4eOHbIN Kypc
npeaHa3HadyeH g (OPMUPOBAHUS y OOYHAIOIIMUXCSl CTATUCTUUECKON KYJIBTYphl U
MTOHUMAaHUS POJIM TEOPUU BEPOSITHOCTEM KaK MATEMATUYECKOTO MHCTPYMEHTA IS
M3YUYCHHS CIyYalHBIX COOBITHH, BEMIWYMH U mpoueccoB. IIpu uzyueHun kypca
o0oramarTcsi NPEeACTaBICHUS OOy4YalOImMXCd O METOJaX  MCCIEIOBaHUsA
M3MEHYMBOTO MHUpPA, pa3BUBACTCSI MNOHMMAHHWE 3HAYMMOCTH U  OOILHOCTU
MaTEMaTUYECKUX METOJOB IO3HAHUS KaK HEOTHEMJIEMOM 4YacCTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI0 MUPOBO33PEHHUSI.

CopepxaHue y4eOHOro Kypca HalpaBlIeHO Ha 3aKpeIyieHUE 3HaHWi,
HOJTyYEHHBIX MPU U3YYEHUH Kypca Ha YPOBHE OCHOBHOT'O 00IEero oOpa3oBaHus, U
Ha Pa3BUTHE NPEACTABICHUNA O CIyYalHBIX BEJIMYMHAX M B3aUMOCBS3AX MEKIY
HUMHU Ha BaXHBIX MPUMEpax, CHOKETbl KOTOPBIX MOYEPIHYTHl U3 OKPYXKAIOILIErO
Mmupa. B pesynbrate y 00yyaromuxcs J0HKHO ChOPMHUPOBATHCSA MPENCTABICHUE O
HanOoJiee ynoTpeOUTENbHBIX U OOIIMX MAaTEMAaTUHYECKUX MOJAEIAX, HCIOIb3YEMBbIX
JUIA  ONUCAHUS  aHTPONOMETPUYECKUX U JeMorpauuyeckux  BEJIMYUH,
HOTPEIIHOCTE B PA3NUYHBIE pPOJa HM3MEPEHHUAX, IJIUTEIBHOCTH O€30TKa3HOM
pabOThl TEXHUYECKUX YCTPOUCTB, XapaKTEPUCTUK MACCOBBIX SBJIICHUI U MPOIIECCOB
B oOmiecTBe. Y4eOHBIM Kypc sBisieTCs 0a3oi JjIsi OCBOCHHUSI BEPOSTHOCTHO-
CTaTUCTUYECKUX METOJIOB, HEOOXOJIUMBIX CHEIUAINCTAM HE TOJBKO MH)KEHEPHBIX
CHEUMATbHOCTEH, HO TAaKXE COLHUAIBHBIX W ICHUXOJIOTHYECKHUX, ITOCKOJIbKY
COBPEMEHHBIE OOILECTBEHHbIE HAYKH B 3HAUUTEIHLHOW MEpe HUCIOJB3YIOT ammnapar
aHanu3a OoibmIMX AaHHBIX. LleHTpanabHyr0 4YacTh y4eOHOTO Kypca 3aHHUMAeT
o0cyX/IeHHe 3aKOoHa OOJIbIIMX Yucend — (yHIAMEHTaIbHOTO 3aKOHA IMPUPOJIbI,
MUMEIOIIEr0 MaTeEMaTUUECKYI0 (popMalin3aluio.

B cooTBeTcTBUM C YyKa3aHHBIMU LIEISIMH B CTPYKType Y4YeOHOro Kypca
«BeposTHOCTh M CTaTHCTHKA» Ha YIIIyOJICHHOM YpPOBHE BBIJEIICHBl OCHOBHBIC
cofiepkatenbHble JTUHUU: «Ciay4aiiHble cOOBITHS U BeposiTHOCTU» U «CiyyaiiHbie
BEJIMYMHBI U 3aKOH OOJIBIIUX YKCEI.

[ToMuUMO OCHOBHBIX JIMHUWA B Y4EOHBIH KypC BKJIFOUEHBI 3JIEMEHTHI TEOPUU
rpagoB M TEOPUM MHOXKECTB, HEOOXOJMMBIE JIi TOJHOLUEHHOTO OCBOCHHUS
MaTepuaga JaHHOTO Y4eOHOTro Kypca M CMEXKHBIX MaTeMaTHYeCKHX Y4eOHBIX
KYpCOB.

Copnepxxanue nuHuUUM «CiydailHble COOBITHSI M BEPOSITHOCTH»  CIYXKUT
OCHOBOM 17151 (HOPMUPOBAHMS TIPEAICTABICHUN O PACIPEACIIEHUN BEPOATHOCTEN



MEKly 3HAUEHUSAMH CIIy4alHbIX BEIMYMH. BaXKHYIO 4acTh B 3TOM COAECPKATEIBHON
JMHUYU 3aHUMAeT U3y4YeHHE T€OMETPUUECKOr0 U OMHOMHUAIBHOTO PaCIpeeICHUN U
3HAKOMCTBO C MX HENPEPHIBHBIMM AHAJIOTaMH — MOKA3aTEJIbHBIM U HOPMAJIbHBIM
pacrpeneneHusIMHU.

TeMbl, CBSiI3aHHBIE C HENPEPBIBHBIMU CIYYalHBIMH BEIWMYMHAMH U
pacupeneNeHus MU, aKIEHTUPYIOT BHUMaHWE OOYy4YaloIIMXCSd Ha OINUCAHUU H
M3YYCHUU CITyYalHBIX SIBJICHUN C TIOMOIIBIO HEMpPEpBIBHBIX (yHKIUH. OCHOBHOE
BHUMAHHUE YAEIAETCA MOKA3aTeIbHOMY U HOPMAJIbHOMY PaCIIpEICICHUSIM.

B yueGHOM Kypce mpeaycMaTpuUBaceTCsl O3HAKOMUTEIBHOE H3YYEHHE CBSI3U
MEXIy CIy4yalHbIMA BEJIMYMHAMU W OIMCAHME JTOW CBS3M C IOMOIIBIO
Kod(huUIIMeHTa KOPPENSIUU M €ro BBHIOOPOYHOrO aHajiora. OTH AJIEMEHTHI
COZIEpKaHMS Pa3BUBAIOT TEMY «/lMarpaMmbl paccenBaHUs», N3yYEHHYIO HA YPOBHE
OCHOBHOTr0 0OIIero o0pa3oBaHus, U BO MHOIOM OIHPAIOTCS HA CBEACHUS U3
KypCOB aJIreOpbl U TEOMETPUH.

Eme oauH 2lEeMEHT  COJEp)KaHMs, KOTOPBIM  IpeularaeTcs  Ha
O3HAKOMUTEIBHOM YPOBHE — ITOCHEAOBATEIBHOCTh CIIyYaWHBIX HE3aBHCUMBIX
COOBITUM, HACTYTIAIONINX B €IMHUIYY BpeMeHU. O3HAKOMJIEHHUE C pacipeacicHueM
BEPOSATHOCTEH KOJIMYECTBA TaKUX COOBITUM HOCHUT pPa3BUBAIOLIUN XapakTep HU
ABIIIETCS aKTYaJIbHBIM JUIsI OyQylIIMX aOUTypUEHTOB, MOCTYMAIOIIUX Ha y4eOHBIE
CHELMAIbHOCTH, CBSI3aHHBIE C OOILECTBEHHBIMU HayKaMH, IICUXOJOTHEH u
YIIPABICHHUEM.

Ha wu3yuenne yueOHOro kypca «BepoATHOCTP H CTaTUCTHKa»  Ha
yrIyOJeHHOM ypoBHe oTBoauTcs 68 dacos: B 10 kmacce — 34 wyaca (1 uac B
Hezemo), B 11 kimacce — 34 yaca (1 gac B Henento).



COILEPKAHUE OBYUYEHUASA
10 KJIACC

['pad, csa3ubIi rpad, nyTH B rpade: nukisl u nenu. CteneHb (BaJICHTHOCTH)
BepiuHbL. ['padbl Ha mIIOCKOCTH. JlepeBbs.

CrnyyaliHble SKCIEPUMEHTHI (OMBITHI) U CIyYaliHbIE COOBITHA. DIeMEHTApHbIE
coObITust (Mcxonbl). BeposTHOCTH citydaitHOro coObITHSA. Bim3ocTs 4acToThl M
BeposiTHOCTU  coObiTUi.  CilydailHple  ONBITBI € PaBHOBO3MOYKHBIMU
AJIEeMEHTapHBIMU COOBITUSIMU.

Omnepatuu Haj, COOBITUSIMU: TIEpeceueHre, 00beIMHEHNE, TIPOTUBOMOJIOKHbBIE
coObITus. J{narpammel Ditnepa. @opmyiia CI0KEHUS BEPOSATHOCTEM.

YcnoBHass BEPOATHOCTb. Y MHOKEHHE BEPOSITHOCTEH. JlepeBo ciydaiiHOro
skcriepumenTa. Gopmyia nosHou BepoatHocTu. Dopmyna baiieca. HezaBucumbie
COOBITHS.

buHapHbIil cily4aiiHblid ONBIT (MCOBITAHKE), yelieX U Heynaya. HezaBucumbie
ucnbiTanust. Cepusi HE3aBUCUMBIX MCIBITAHUN 0 MepBoro ycnexa. [lepecranoBku
u ¢daxkropuan. Ywucio coderanuit. TpeyronbHuk I[lackans. Popmyna OuHOMA
Hprorona.

Cepusi He3aBUCHMMBIX HcnbiTaHui beprymm. CrywaiiHeiii BeIOOp U3
KOHEYHOM COBOKYITHOCTH.

CnyuvaitHas  BenmmunHa. Pacnpenenenue  BepositHocTed.  Jlmarpamma
pacnpenenenud. Onepauu HaJ ClydyallHbIMU BeTMUYMHAMK. buHapHas ciiydyaiiHas
BenuuuHa. Ilpumepsl pacnpeneneHuii, B TOM YHCIE€ T'€OMETPUYECKOE U

OHMHOMMAJILHOE.
11 KJIACC

CoBMecTHOE pacnpefeneHie JByX ClydailHbIX BeJnuuH. HesaBucumbie
CJIy4ailHbIC BEJIMYUHBI.

MarteMaTtuyeckoe OXUJAaHUE CIy4alHOW BEJIWYUHBI (pacrpenerncHus).
[Ipumepbl NpUMEHEHUsT MaTEMaTUYECKOTO OXHUJaHUs (CTpaxOBaHHE, JIOTEpes).
MareMatrnyeckoe OXKuJaHue OMHAPHOM clydyailHOW BeIMYMHBI. MartemaThuueckoe
OXXHJAaHUE CYMMbl CIy4YallHBIX BEJIMYMH. MareMaTH4ecKoe  OKHJIaHHE
reOMETPUYECKOTO U OMHOMUAIILHOTO PaCpe/IeIICHUH.

Jucriepcuss ¥ CTaHZAPTHOE  OTKJIOHEHUE  CIyYalHOM  BEJIIMYWHBI
(pacnpenenenus). {ucniepcust OuHapHOM ClydaiiHON BeIMYMHBI. MaTemaTuyeckoe
OKUJIaHWE TIPOM3BEACHUS M JUCHEPCHS CYMMBbl HE3aBUCHUMBIX  CIyYalHBIX
BenuuuH.  Jlucmepcuss W CTaHZApPTHOE  OTKJIOHEHHWE  OMHOMHAIBHOTO
pactipenenenud. Jlucnepcus M CTaHAAPTHOE OTKJIOHEHHUE T'€OMETPUYECKOIO
pacrpeaeneHus.



HepasenctBo YebOnimena. Teopema YebnimeBa. Teopema bepuymmm. 3akon
Oonpmux  uymcen. BwiOopouHbld  MeTOA — HMccienoBaHui.  BeiOopodHbie
XxapakTepucTUKU. OLeHMBaHUE BEPOATHOCTU COOBITUS 1O BHIOOPOYHBIM JIAHHBIM.
IIpoBepka NpoCTENIINX TMIIOTE3 C IIOMOIIBIO U3YYEHHBIX PACIIPEICICHHMN.

HenpepsiBHbIE citydaiiHple BennuyuHbl. [Ipumepsl. DyHKIUSA IUIOTHOCTH
BEPOSITHOCTH paclpeeseHrs. PaBHOMEpHOE pacupenesieHue W €ro CBOMCTBA.
3anayu, NpUBOASIINE K MTOKA3aTEIbHOMY pacipelelICHUI0. 3aJaun, PUBOISAIINE K
HOPMAaJIbHOMY pacrpeeneHuro. OyHKIMA IJIOTHOCTH BEPOSATHOCTHU
II0Ka3aTeNbHOTO pacnpeesieHus, (yHKIUS IJIOTHOCTH BEPOSATHOCTH HOPMAIBHOTO
pacupeneneHus. OyHKIUS IIIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PaCIIpPEIEIICHU.

[TocnenoBaTenbHOCTh  OAMHOYHBIX  HE3aBUCUMBIX  COObITMH.  3azgauu,
MIPUBOJAIINE K pacnpenenennto [lyaccona.

KoBapuanua naByx caydyailHbIX BenuudH. KoadduuueHt auHEnHHOM
koppemsiiui.  CoBMECTHblE  HAOMIOJEHUS  JBYX BEJIMYMH. BbIOOpOUHBIil
KO3(pPUIUEHT Koppensiuuu. Paznuuue Mexay JUHEHMHOM CBS3bI0 M NMPUYMHHO-
CJICZICTBEHHOU CB:A3b10. JIMHENHAas perpeccus, METOl HAUMEHBIIUX KBAIPaTOB.



IHNIAHUPYEMBIE PE3YJBTATBI OCBOEHUA YYEBHOI'O KYPCA
«BEPOSITHOCTH U CTATUCTHUKA» (YIJIYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaskaIaHCcKOro BOCIIATAHUS:

c(hOpPMHPOBAHHOCTH IPAKIAHCKON MO3UIIMU 00YUaIOIIEerocsl Kak akKTUBHOTO U
OTBETCTBEHHOTO  4J€HAa  POCCHMCKOTO  oO0miecTBa,  MPEACTABICHHE O
MaTeMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBIICHHH,
HOpOoNEeAYp TpPaKIaHCKOro oOImecTBa (BBIOOpPHI, OMNPOCHl W JAPYroe), yMEHHUE
B3aMMOJICUCTBOBATh C COIMAJIbHBIMA HWHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUAMY U Ha3HAYCHHUEM;

2) IATPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW UACHTUYHOCTH, YBaKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHUUCKOM MaTEMAaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHKEHUAM POCCHICKUX MAaTEMATUKOB U POCCUMCKOW MAaTEMaTUYE€CKOW IIKOJIBI,
UCIIOJIb30BAHUE JTUX JOCTIDKCHHM B JAPYrMX HayKax, TEXHOJOTHsX, cdepax
YKOHOMUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

OCO3HAHHE JTYXOBHBIX IEHHOCTEH pOCCUUCKOro Hapoaa, ChOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSA, dTUYECKOTO IMOBEICHHS, CBA3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTHKEHH HAayKM W JIESITEIbHOCTHIO YYEHOTO, OCO3HAHHE
JIUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUUBOTO Oy ayIIEro;

4) 3CTEeTHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOIICHUWE K MUPY, BKJIOYAs ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/ay, pelieHul, pacCyX/IeHU, BOCIPUUMYHUBOCTh
K MaTeMaTUYECKUM aCTIeKTaM Pa3jIMYHbIX BUJIOB UCKYCCTBA,

5) pu3uuecKoro BOCIUTAHUS:

c(hOpPMUPOBAHHOCTh yMEHUS NPUMEHATh MAaTeMaTUYECKUE 3HaHUS B
MHTEpEecax 3/I0pOBOro U 0€30I11acCHOTr0 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 37I0POBBIO (30pOBOE THUTaHWE, COATAHCHPOBAHHBIN PEXHUM 3aHATHA H
OTIIbIXa, peryisipHas (pu3nyeckas aKTUBHOCTH), (PU3MUECKOE COBEPIIECHCTBOBAHHE
IIPU 3aHIATHUSX CIIOPTUBHO-03/J0POBUTEIILHON JIESITEIHHOCTBIO;

6) TPy10BOT0 BOCIIUTAHUSI:

TOTOBHOCTh K TPYAy, OCO3HAHHE IICHHOCTH TPYAOJIOOUS, HHTEpPEC K
pasnuyHbiM  cepaM  MPOPECCHOHAITBHONW  JEATEIBHOCTH,  CBS3aHHBIM  C
MaTeMaTUKOW W e¢ TMPHUIIOKEHUSIMH, YMEHHE COBEpPINAaTh OCO3HAHHBIA BBIOOD
Oynymieit mpodeccun U peaJu30BbIBaTh COOCTBEHHBIC JKHW3HEHHBIC IIJIaHBI,
TOTOBHOCTh M CHOCOOHOCTh K MaTe€MaTUYeCKOMY OOpa3OBaHUIO U



caM000Opa30BaHUIO Ha TMPOTSHKEHHM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTUIO B PEIICHUHU TPAKTUYECKUX 3a]1a4 MaTeMaTHUYeCKOM HAapaBI€HHOCTH;

7) 3K0JI0THYeCKOT0 BOCITUTAHUSI:

c(OPMHUPOBAHHOCTh  DKOJIOTHUECKOM  KYJIbTYphl, IOHUMAaHWE BIUSHUSA
COIIMAJIbHO-PKOHOMHYECKUX TPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLIMAIBHON
Cpelnbl, 0CO3HAHUE TJIO0ATHHOTO XapaKTepa KOJIOTHUECKUX MPOOIeM, OPUCHTAIIHS
Ha TPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUU I pEImIeHUs 3aaad B 00JacTH
OKpYXalolllel Ccpe/bl, TUIAHUPOBAHUE TOCTYNKOB M OIIEHKH WX BO3MOKHBIX
MOCJIEJICTBUM ISl OKPY>KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOPMHPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAaykKu M  OOIIECTBEHHOW  MpPaKTUKU, [MOHUMaHUE
MaTEMaTUYECKOM HayKd Kak cepbl 4YeOBEYECKON IesATEIbHOCTH, JTAlloOB €¢
pa3BUTHS W 3HAYUMOCTU [JIs Pa3BUTUS UUBWIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKH ¥ MaTeMaTUYECKOW KyJIbTypOM KakK CpEJIICTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBIIATh IMPOEKTHYID W MCCIIEAOBATEIBCKYIO JIESITEIHHOCTh
WHJIUBUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUS

ba3oBble jornueckue AecTBUA:

BBISBJISIT M XapaKTepHU30BaTh CYIIECTBEHHBIE MPU3HAKH MAaTEMaTUYECKHX
OOBEKTOB, TOHSATUM, OTHOIICHUNW MEXKIYy TMOHATUAMH, (OPMYJIHUPOBATH
OTIpe/ICJICHUS] TIOHSATUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiaccU(UKaIlnH,
OCHOBaHMS JiJ1s 0000IIEHNS U CPAaBHEHUS, KpUTEPUH TIPOBOJUMOTO aHAJIN3A;

BOCIIpUHUMATh,  (QopMyIupoBaTh W  MPeoOpa3oOBbIBATH  CYXKICHUS:
YTBEPAUTEIBLHBIE U OTPUIIATENIbHBIC, €IMHUYHBIE, YACTHBIE U 00III1e, YCIOBHBIE,

BBISIBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOJMIOJCHUSAX W YTBEPXKICHUSIX, MpeajiaraTb KPUTEPUU st
BBISIBJICHHS] 3aKOHOMEPHOCTEN U NPOTUBOPEY U,

JieJaTh BBIBOABI C KCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHJIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEIhCTBA MATEMATHYECKUX YTBEPKICHHUI
(TIpsiMbIe U OT IPOTUBHOTO), BHICTPAUBATh APTryMEHTAIINIO, IPUBOIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCOO pelmieHus y4deOHOW 3amadyn (CpaBHMBATh HECKOJBKO
BapUAHTOB  pElIeHMs, BbIOMpaTh Haumbojee MNOAXOASINIMM € y4eToM
CaMOCTOSITEIIHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBare/bCKue AeHCTBUA:



WCIIOJIB30BaTh BOMPOCHl KAaK MCCIEAOBATEIbCKUIA HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BONPOCHl,  (UKCHpPYIOIIME  NPOTHUBOpEuHe,  mpodiemy,
yCTaHABJIMBATh MCKOMOE W JaHHOE, (pOpMUpOBaATh THUIIOTE3Y, apryMEHTHUPOBAThH
CBOIO IO3UIINI0, MHCHHE;

MPOBOJIUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIM 3KCIIEPUMEHT, UCCIIEIOBAHUE
110 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOTro 00bEeKTa, SBJICHHUS, ITpoliecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEXIy 00bEKTaMHU, SIBJICHUSIMH, TIPOIECCAMU;

CaMOCTOATENFHO (OPMYITHPOBATh OOOOIIEHUS W BBIBOABI IO pe3yJbTaTaM
IPOBEICHHOTO  HAaOJIIOJIEHUs, UCCJENIOBaHMs, OICHUBAaTh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIECHMIA;

MPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE TMPOIECCa, a TaKKe BBIIBUTaTh
MPEOJIOKEHUSI O €70 PA3BUTHHU B HOBBIX YCIIOBUSIX.

Pabora c undgopmanmeii:

BBIABJIAITE AeUUIMTH MHPOpPMAIINKU, NaHHBIX, HEOOXOAUMBIX JIJIi OTBETA Ha
BOIIPOC U JIJIs1 PELIECHUA 3aa4H;

BBIOMpaTh MHPOPMAIIMIO U3 UCTOYHUKOB PA3JIMUHBIX THUIIOB, aHAJTU3UPOBATH,
CHUCTEMaTU3UPOBATh M HUHTEPIPETUPOBATH HH(POPMAIUIO PA3TUYHBIX BHUAOB H
dbopm npeacTaBIeHuUS,

CTPYKTYpPUpPOBaTh HH(POPMAIIMIO, TPEJCTABIATh €€ B Pa3jIM4HbIX (opMax,
WUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATH HaJIEKHOCTD uHpopMaru 10 CaMOCTOSTEIIHLHO
chopMyIMPOBaAaHHBIM KPUTEPUSIM.

KoMMyHHUKaTHBHBIC YHHBEpPCAIbHbIC YYeOHbIe 1eiiCTBUA

Oo0wmenne:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXACHHUS B COOTBETCTBUU C YCIOBHIMU U
HeasMU OOIICHHS, SICHO, TOYHO, I'PAaMOTHO BBIPa)KaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M IIMCbMEHHBIX TEKCTaX, aBaTh IOSCHEHUS [0 XOAYy PELICHUS 3alayH,
KOMMEHTHPOBATH MMOJYYECHHBIN pE3yJIbTAT;

B XOJIe¢ OOCYXJIeHHsI 3a/1aBaTh BOMPOCHI MO CYHIECTBY OOCYKIa€MON TEMBI,
npoOyieMbl, pelaeMoi 3ajJaud, BBICKA3bIBaTh WJACHU, HAIIEJICHHbIE HA TIOMCK
pELIEHUs], COIOCTABIIITE CBOU CYXICHHsS C CYXKICHUSAMH JPYTHX YYaCTHUKOB
auanora, oOHapyXUBaTh pa3jIMYUe U CXOJICTBO MO3MLHUN, B KOPPEKTHOM (opme
bopMynHpOBaTh Pa3HOTIIACHS, CBOM BO3PAKEHUS;

MPEACTABIATh PE3YJIBTATHl PELICHUS 3aJa4d, YKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa, CaMOCTOSATEIbHO BBIOMPATh (opMaT BBICTYIUIGHHS C YYETOM 3aj]ad
Mpe3eHTAMU U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranuzanus:



COCTaBJISITh ILJIaH, aJTOPUTM PELIEHUS 33/1a4H, BHIOMPATh CIOCO0 PELIECHUS C
y4ETOM HMMEIOLUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUHN C Y4ETOM HOBOM UH(POPMAIIH.

CaMOKOHTPOJIb, JMOLMOHATbHBIN HHTE/VIEKT:

BJa/J€Th  HAaBbIKAMU  [IO3HABATEIbHOM  pEeQUIEKCMM KAk  OCO3HaHMs
COBEPIIAEMBIX JACWCTBUI M MBICIUTENIBHBIX IIPOLIECCOB, UX PE3YJIBTATOB, BIIAJEThH
cnoco0aMu CaMONPOBEPKH, CAMOKOHTPOJS NpoLecca U pe3yjbTaTa pelIeHUs
MaTeMaTUYECKON 3a4a4u;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHHUH 33Ja4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIHMOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YyJIbTaTa LEIH U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTH)KEHHUSI WIIM HEIOCTHKEHUS! PE3YJIbTATOB JI€ATEIbHOCTH, HAXOJUTh OUIMOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHasl 1eATEIbHOCTD:

NOHMUMATh M MCHOJb30BaTh MPEUMYIIECTBA KOMAaHIHON M WHIWBHIYyalbHOU
paboThl MpH peHIeHUuH Y4YeOHBIX 3a]ad, M[PUHAMATH LEJIb COBMECTHOMN
NEeATEIbHOCTH, IJAHUPOBATh OPraHU3alMI0 COBMECTHOW padOThI, paclpeiessTh
BUAbl pabOT, JOrOBapUBaThCs, OOCYXIaTb MPOIECC U pe3ysibTaT paldoThI,
000011aTh MHEHHUS HECKOJIBKUX JTIOACH;

y4acTBOBaTh B I'PYNIOBBIX QopMax paboThl (00CykaeHus, OOMEH MHEHHI,
«MO3TOBbIE€ IUTYpPMb» W HHbBIE), BBINOJHATH CBOI YacTb paldOThl U
KOOPJIMHUPOBAaTh CBOM JCHCTBUSA C JPYTMMH 4YICHAaMH KOMaH[bl, OLICHUBATh
Ka4yeCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPUAM, CHOPMYIHPOBAHHBIM
YYaCTHHUKAaMHU B3aUMOJCHCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy 10 ksacca oOy4darouiuiicst HAy4YuTCs:

CBOOOJHO ONEpUpoBaTh MOHATUSAMHU: Tpad, MIoCKuid rpad, cBsA3HBIA rpad,
nyTe B rpade, Ienb, LUK, JAEPeBO, CTENEHb BEPLIMHBI, JEPEBO CIy4yailHOTO
AKCIIEPUMEHTA;

CBOOOIHO OIEpPUPOBaTh MOHATUSAMHU: CIIy4alHbI SKCIEPUMEHT (OIBIT),
CiIyJailHOe COOBITHE, DJIEMEHTAPHOE CIIyYaitHOE COOBITHE (DJIEMEHTAPHBIA UCXO.)
CIIy4ailHOrO  ONbITa, HAXOAUTh BEPOSTHOCTH COOBITUM B  ONBITAX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMU;

HaXOoJUTh U (POPMYJIMPOBATH COOBITHSA: MepeceueHne, 00beIMHEHNE JAaHHBIX
COOBITUH, COOBITHE, MPOTHBOIOJIOXKHOE [aHHOMY, HCIOJB30BaTh JHUArpaMMBbI
Diinepa, KOOPAUHATHYIO MPSAMYIO JJIs PelIeHHs 3a7ad, MO0JIb30BaThCsi (GOpMyson
CJIOYKEHUSI BEPOSITHOCTEN JJIsl BEPOATHOCTEHN JABYX U TPEX CIyHailHBIX COOBITHI;



ONEPUPOBATh  IOHATHIMMU: YCIOBHAsi  BEPOSITHOCTb,  YMHOXKECHUE
BEPOSATHOCTEW, HE3aBUCUMBIE COOBITHSA, JEPEBO CIYYalHOIO HSKCIEPUMEHTA,
HaXOJAUTh BEPOATHOCTH COOBITUHA C IOMOLIBIO IMpaBUja YMHOXEHUS, JEpeBa
CJIy4allHOTO OIbITA, HCIOJb30BaTh (POPMYIy IOJHON BEPOATHOCTH, (POpMYITy
Baiieca npu pemieHnn 3a1a4, onpeaeisaTh HE3aBUCUMOCTb COOBITHI IO (hOpMyJIe U
10 OpraHU3alUHU CIy4alHOTO HKCIIEPUMEHTA;

OPUMEHATh H3yYeHHBIE KOMOWHATOpPHBIE (OPMYIBI IS TEPEUUCTCHHUS
AJIEMEHTOB MHOECTB, 3JIEMEHTAPHBIX COOBITUH CIIy4ailHOTO ONBITA, PEIICHUS
3a/1a4 10 TEOPUH BEPOSITHOCTEW;

CBOOO/JIHO  ONEpUPOBATH TMOHATUAMHU: OWHApPHBIM  CIyYyalHBIA  OIBIT
(ucmbITaHue), ycrex M Heyjnaya, HE3aBUCUMbIE HCIBITAHUS, CEpUsl UCIBITAHUM,
HaxXOJIUTh BEPOSITHOCTH COOBITUI: B CEPUM MCHOBITAHUWA 1O MEPBOTO ycCIlexa, B
CepUM HCMbITAHUN BepHyIu, B ONBITE, CBA3AHHOM CO CIIy4ailHBIM BBIOOPOM M3
KOHEYHOU COBOKYITHOCTH;

cBOOO/IHO ONEpPUPOBATh MOHATUAMU: CIyyailHas BEIMYMHA, pacHpelesieHUe
BEpOATHOCTEW, JuarpaMMa paclpeneieHus, OWHapHas ciydyaiiHas BeJIMYMHA,
reOMETpUYECKOe, ONHOMHUAIILHOE pacpeiesiCHuE.

K xoniy 11 kyiacca oOydarouuicst HAy4YuTCs:

OIIEPUPOBATH IMOHATHUAMU: COBMECTHOE PACIPENCIICHUE JBYX CIIyYalHbBIX
BEJIMYMH, UCIOJB30BaTh TA0JIMIy COBMECTHOIO PACHpPEIENICHUsI IBYX CIy4YalHbIX
BEJIMYMH JUI BBIACIICHUSA PACHPEACIICHUS KaXKIOH BEIWYUHBI, OIPEACICHUs
HE3aBHCUMOCTH CIIyYalHbIX BEJINYUH;

CBOOOJHO OMEpUPOBAThH MOHATUEM MATEMATUYECKOTO OXUAAHUS CITydyalHON
BEJIMUMHBI (pacrpeziesieHus1), MPUMEHATh CBOMCTBA MaTeMAaTHYECKOTO OXUAAHUS
IOpU PELIEHUM 33/]ay, BHIYUCIATh MAaTEMaTHUYECKOe OXKHJlaHue OMHOMHAIIBHOTO U
r€OMETPUYECKOTO PACIIPEICTICHUN;

CBOOOJTHO OIEpUPOBATh MOHATHUSMU: UCIEPCUS, CTAHIAPTHOE OTKIOHEHHE
CIIy4allHOM BEJWYMHBI, NPUMEHATH CBOWCTBA IUCHEPCUU CIIYYaWHOM BEJIMYMHBI
(pactpeneneHus) mpU pelIeHUH 3aJad, BBIUUCIATH JUCIEPCUI0 M CTaHAAPTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 U OMHOMHAIILHOTO pacIpeIeeHU;

BBIYHCIIATh BHIOOPOYHBIE XaPAKTEPUCTUKU MO JAHHOW BBIOOPKE U OLICHUBATh
XapaKTEPUCTUKU TEHEPATIbHOM COBOKYMHOCTH JIaHHBIX TI0  BBIOOPOYHBIM
xapaktepuctukaM. OIeHMBaTh BEPOSITHOCTA COOBITHH M MPOBEPSTH MpOCTEHIlIne
CTaTUCTUYECKUE TUITOTE3BI, OJIb3YSACh U3YYEHHBIMU PACIPEACICHUAMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KosaunyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/m Kourpoububie | IIpakTuyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
1 DneMeHTHI Teopuu rpados 3
9 CiyvaiiHble OIBITHI, CITyyaiiHbIe COOBITUS U 3
BEPOSTHOCTH COOBITUI
Omnepanuu HajJl MHOXKECTBaMU U
3 coObITHsAMH. CI0KEHHUE U YMHOKEHUE 5
BEPOSATHOCTEH. Y CII0BHAs BEPOATHOCTb.
He3zaBucumsble coObITUS
4 DneMeHTHl KOMOMHATOPUKH 4 1
Cepun nocieioBaTeNbHbIX UCIIBITAHUH.
5 Wcnsitanusa beprymmu. CiyuaitHbslii BEIOOD 5
13 KOHEYHOM COBOKYITHOCTHU
6 CrnyuaiiHble BEJIMUUHBI U PACIIPEIEICHUS 14 1
OBUIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34 2 0




11 KITACC

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Ne i/

KoaunuyecTBO 4acos

Bcero

KonTpoabHbie
padoTshI

IpakTuyeckue
padoThI

JJIeKTPOHHbIE
(undposbie)
o0pa3oBaTeJibHbIE

pecypchl

3aK0H OOJBIINX YKCET

OneMeHTH MaTeMaTHYSCKON CTaTUCTHUKHU

HenpepbiBHBIE ClTy4ailHbIE BETUYUHBI
(pactpenenenus), moka3aTeabHOE U
HOPMAaJIbHOE paclpeeieHus

Pacnpenenenue Ilyaccona

CBs3b MCKAY CHy‘I&ﬁHHMH BCINYNHaMUN

O06001IeHYE ¥ cucTEMATU3AlUA 3HAHUN

11

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME

34




ITOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne i/

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIEKTPOHHbBIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchl

I'pad, cBsa3HBIN Tpad, npeacTaBiIeHNE
3aJla4¥ ¢ TOMOIIIBIO Tpada

Crenenb (BaJleHTHOCTh) BepIIUHBL. [1yTh
B rpade. Llenu u nukIbl

I'padsr Ha utockocTu. JlepeBo
CIIy4alHOT'O SKCIIEPUMEHTA

Ciy4aiiHbIe KCIIEPUMEHTHI (OTIBITHI) U
CllydaitHble COOBITHS. DIIeMEHTApHbBIE
COOBITUS (MCXOBI)

BeposiTHOCTB ci1y4aiiHOTO COOBITHS.
BeposiTHOCTH COOBITHIT B OTIBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU
COOBITUSIMHU

BeposiTHOCTB ci1y4aiiHOTO COOBITHS.
BeposiTHOCTH cOOBITHI B OIIBITaX €
PaBHOBO3MOKHBIMU DJIEMEHTAPHBIMU
COOBITUSMH

[Tepeceuenue, 00beTMHEHNE MHOYKECTB
Y COOBITUMN, TIPOTHBOIIOIOKHBIE
coObITus. DopMyna CIOKEHHUS
BEPOATHOCTEMN




VYcioBHas BEpOSITHOCTh. Y MHOKEHUE

8 BeposaTHocTel. DopMyia yCcI0BHOU
BEPOSATHOCTH
VYcnoBHas BEPOSITHOCTh. Y MHOYKEHUE

9 BeposiTHOCTEN. DOpMmyIsia yCIIOBHOM
BEPOSATHOCTH

10 dopmyra MoTHON BEPOSTHOCTH

11 ®opmyna baneca. HezaBucumelie
COOBITUA

12 KomOuHaTopHOE IpaBUIO YMHOXKEHHUS.
[lepecTanoBku U pakTopuan

13 Yucno couerannid. TpeyrojbHUK
[Tackansa

14 ®opmyna bunoma HeroToHa
Konrtponsnas padora Nel: "['padsr,

15 BEPOSITHOCTH, MHOKECTBA,
KoMOMHaTOpHKa"
bunapHbIi Cl1y4alHBII OIBIT
(ucmbITaHue), ycrex U Heyaava.

16 HezaBucumeble ucnbitanus. Cepus
HE3aBUCHMBIX UCTIBITAHUH JI0 IEPBOTO
ycrexa

17 Cepus HE3aBUCUMBIX UCIIBITAHUH J10
MepBOro ycrexa

18 Cepust HE3aBUCHMBIX UCTIBITAHUH
beprymm

19 CrnyyaitHbiif BBIOOp U3 KOHEYHON

COBOKYITHOCTH




20

[IpakTuyeckas pabora c
UCIIOJIb30BAHUEM AIICKTPOHHBIX TAOJIHIL

21

Ciyyaiinas BenuuuHa. Pacnipenenenue
BepoATHOCTeH. Jlnarpamma
pacnpezeneHus

22

Onepanuu Haja ci1y4aiHBIMU
BennuyuHaMu. [Ipumeps! pactipenesieHui.
bunapsnas ciydaiiHas BelIM4uHA

23

['eomeTprueckoe pacrpe/ieieHue.
bunomuanpHOE pacnpeneneHue

24

MareMatnueckoe 0KMIaHHUE CIyd4aliHON
BeaM4HUHbI. COBMECTHOE PACIIPENEICHUE
JBYX CIIy4alHBIX BEJIMYNH

25

He3aBucumeble cinydailHble BETUYUHBI.
CBoiicTBa MaTEMaTHYECKOT'O OKHMAaHHS.
Maremaruueckoe oxu1anrue OMHapHOM
CIIy4alHOM BEITMYHMHBI

26

MatemMaTudeckoe OKUIaHnue
T€OMETPUUYECKOTO U OMHOMHUATHLHOTO
pacrpeneieHn

27

[[chepcml " CTaHAAPTHOC OTKIIOHCHUC

28

JHucnepcust OnHapHOH ciryyaiiHOM
BeIM4KUHbI. CBOMCTBA AUCTIEPCUU

29

MareMaTtnyeckoe OXUIaHUE
MPOU3BEJICHUS U TUCTIEPCHUST CYMMBI
HE3aBUCUMBIX CIIyYalHbIX BEJIUYUH

30

[IpakTryeckas pabora c
MCIIOJIb30BaHUEM 3JIEKTPOHHBIX TaOJIHII




,HI/ICHepCI/ISI OMHOMHUAJILHOTO

31 pacrnpenenenus. [Ipaktuueckas pabora ¢ 1
HCIOJIb30BaHUEM DJIEKTPOHHBIX TaOIHUI]
32 O00011IeHrEe ¥ cUCTEMATHU3AlNA 3HAHUHN 1
KonTponbnas padora Ne2: "Hcnbitanus
33 bepuymnu. Cny4aifHble BETMYUHBI U 1
pacnpeneneHus’”
34 O06o001IeHne 1 cucTeMaTH3aus 3HaHUH 1
OBILIEE KOJIMYECTBO YACOB I1O 34

[TPOT'PAMME




11 KITACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acosB

Bcero

KonTpoabHbie
padoTshI

IpakTuyeckue
padoThI

Jara
U3y4YeHUS

JIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

Hepasencto YeoOrnimera. Teopema
Yeonimena. Teopema bepuyiu. 3akon
OOJIBIITUX YHCEeTT

Hepasencto YeObimena. Teopema
YeoOnimeBa. Teopema bepuysiu. 3akon
OOJIBIINX YHCET

Hepasencto YeoOrnieBa. Teopema
Yeonimena. Teopema bepuyinu. 3akon
OO0JIBIINX YKCeT

Br16opouHbIii METO MicCeOBaHUM

IIpakTyeckas pabora ¢ UCIIOIB30BaHUEM
3JIEKTPOHHBIX TAOJIHIL

I'enepasibHast COBOKYITHOCTb U CIIy4aiHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapakTtepucTukamu. OLleHKa CpEAHETOo U
JUCTIEPCUU I€HEPATILHON COBOKYITHOCTH C
MIOMOIIIBIO BEIOOPOYHBIX XaPaKTEPUCTUK

I'enepasibHast COBOKYITHOCTb U CIy4aiHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapaktepucTukamu. OLleHKa CpeHETO U
JUCIIEPCUU I€HEPATILHON COBOKYITHOCTH C
MIOMOIIBIO BEIOOPOYHBIX XaPaKTEPUCTUK




OreHnBaHUE BEPOSATHOCTEH COOBITHH 11O
BBIOOpKE

Cratucruueckas runoresa. [IpoBepka
MPOCTEUIIINX TUIIOTE3 C IOMOLIBIO CBOMCTB
M3YYEHHBIX pacrpeaesieHui

10

Craructuueckas runoresa. [IpoBepka
MPOCTEUIIINX TUIIOTE3 C IOMOLIBIO CBOMCTB
M3Y4YEHHBIX pacIpeneIeHun

11

IIpakTryeckas pabora ¢ UCIIOIB30BaHUEM
3JIEKTPOHHBIX TAOJIHI

12

[IpuMepsl HENPEPBIBHBIX CIyYaWHBIX
BenM4rH. OyHKIUSA IIIOTHOCTU
BEPOATHOCTH

13

PaBHOMepHOEe pactipenenenue. [Ipumepsl
3a/1a4, MPUBOISAIINX K TOKA3aTEIbHOMY U K
HOPMaJIbHOMY paclpeaeIICHUSIM

14

CDYHKI_II/ISI IIOTHOCTHU BEPOATHOCTHU
IMOKa3aTCJIbHOTO PACTIPCACICHUA

15

(DYHKHI/ISI IIJIOTHOCTHU BEPOATHOCTH
HOPMAJIbBHOT'O PACTIpCACIICHUA

16

ITocnemoBaTeIbHOCTEL OTMHOYHBIX
He3aBHCUMBIX coObITHI. [Ipumep 3amaun,
MPUBOJISAIICH K pactipenenenuto [lyaccona

17

[IpakTuueckas paboTa ¢ UCTIOIB30BaHUEM
AJIEKTPOHHBIX TAOJIHUIT

18

KoBapuanus 1ByX ciiydailHbIX BETUYHH.
Koaddunment xoppensauuu

19

CoBMecTHBIE HAOTIOACHUSI IBYX BEIUUUH




20

Br16opounbIif KO3()PHUITUEHT KOPPEIAIHUHA

Paznuuue Mex 1y TMHEHHOW CBA3BIO U

21 IIPUYMHHO-CIIEACTBEHHOM CBA3bIO

22 Jlunelinas perpeccust

23 [IpakTnueckas paboTa ¢ UCIIOJIB30BaHUEM
AJEKTPOHHBIX TaOJIHUIL
IIpencrasiaeHue JaHHBIX C TOMOLIBIO

24 TaOJIUI] ¥ TarpaMM, onucaTeabHas
CTaTUCTUKA

o5 OnbITHI ¢ paBHOBO3MOKHBIMH
3JI€MEHTapHBIMU COOBITUSIMU

26 Brruncnenue BeposiTHOCTEN COOBITUI C
pUMEHEHHEM (HopMyI
Beruuciienue BeposiTHOCTEH cOOBITHIA C

97 IPUMEHEHHEM TpapUUECKUX METOI0B!
KOOpJMHATHAsI IpsiMasi, 1€pPeBo,
auarpamma Oisiepa

28 CrnyuaiiHble BEJIMUUHBI U PACIIPEIEICHUS

29 MaremaTiuecKoe 0KUTaHUE CITyYalHOU
BEJIMYHHBI

30 MareMatrnyeckoe OKHUIaHHUE CIIy4anHON
BEJIMYHHBI

31 Konrponsnas pabdora: "BeposTHOCTb 1
cTaTucTuka"
Brruncnenue BeposiTHOCTEN COOBITUI C

32 npuMeHeHneM GopMyIl U rpapuuecKux
METOJIOB

33 Brraunciienue BeposiTHOCTEH COOBITHH C




npuUMeHeHHeM (OopMyII B rpaduIecKux
METOJIOB

CrnyyaiiHble BeJIMYUHBI U pACIIPEICICHUS.

34 MaremaTH4ecKOe OKHUIAHUE CIYyYalHON 1
BEJIMYUHBI
OBLIEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /U1 YYHEHUKA

e Maremaruka : anredpa u Hauyajaa MaTeMaTU4YECKOr0 aHaIMu3a, reoMerpus. Anredpa u
Havaya Maremarndeckoro ananmsa. 10-11 kimaccel: y4ue0.1u1st o0pa3oBaT. OpraHu3aIuii
/6a30BbIii 1 yrayonenubiit yposau/ [III.A.AnumoB , FO.M.Konsarun, M.B. TkaueBa u
ap. — 5-e uzn. — M.: [Ipocsemienue, 2018

e Tiopun 1O. H. u np.

Teopus BEpOSTHOCTEHN U CTATUCTUKA. DKCIEPUMEHTAIBHOE
yuebHoe nocobue st 10 u 11 kmaccoB 061eo0pa3zoBaTebHBIX
yupexaenuit / 0. H. Tropun, A. A. Makapos, 1. P. Beicorkuii,
H. B. Smenko. — M.: MITHMO, 2014. — 248 c.

METOAUYECKHUE MATEPUAJIbI 111 YHEHUKA

e Maremaruka : anredpa U Hadajga MaTeMaTHIECKOTO aHAIM3a, FreoMeTpus. Anredpa u
Hayana mareMarudeckoro ananu3a. 10-11 kmaccsl: yued.ist 0OpazoBaT. opraHuzanui
/6a30BbIit 1 yrinyonennslit ypoau/ [I1I.A.Amumos , FO.M.Komnsrun, M.B. Tkauesa u
ap. — 5-e uzn. — M.: [Ipocsemenue, 2018

e Tiopus 0. H. u np.

Teopus BeposiTHOCTEN M CTaTUCTHKA. DKCIIEPUMEHTAIbHOE
yuebHoe rmocobue st 10 u 11 kiaccos 0611e00pa3zoBaTeNbHbBIX
yupexaenuit / 0. H. Tropun, A. A. Makapos, . P. Beicorkuii,
. B. Slmenko. — M.: MITHMO, 2014. — 248 c.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://RESH.EDU.RU/

https://SKYSVART.RU

https://WWW.YAKLASS.RU

https://UCHI.RU



https://resh.edu.ru/
https://skysvart.ru/
https://www.yaklass.ru/
https://uchi.ru/
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