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MaremaTnka. Y4yeOHbIH KypC «AJiredpa M Hayajga MaTeMaTH4eCKOIo

aHa/u3a. YIiy0JIeHHbIH YPOBEHb»

HOACHUTEJIBHASA 3AIINCKA

VYueOHbIl Kypc «Anredpa W Hauajla MaTEMaTUYECKOTO aHallu3ay» SBISIETCS
OJIHUM U3 Haubojee 3HAYMMBIX B MPOrpamMMe CpeaHero oOIiiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOecredyrBaeT MHCTPYMEHTalIbHYIO 0azy s
U3Y4YEHHUs BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JAPYroll CTOpOHBI, popMHUpyeET
JIOTUYEeCKOe M aOCTPAaKTHOE MBIIUIEHHE 00Yy4alolUXCsl Ha YPOBHE, HEOOXOAUMOM
JUIS OCBOCHUSI UH(POPMATUKU, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JAPYTHX
auciuIuiiH. B paMkax naHHOro y4eOHOro Kypca oOydaromiyecsi OBIIaJI€BAIOT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHOM Hayku, KOTopas (QopMynupyeT CBOU
JTOCTH)KCHUSI B MAaTEMaTUUYECKOU (opme.

VY4eOHbIlt Kypc anreOpsl U Hadajdl MaTEMaTHYECKOTO aHajiu3a 3akKiabIBacT
OCHOBY [IJIi YCHEIIHOTO OBJAQJCHUS 3aKOHAMH (PU3MKH, XUMHUHU, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHJCHIIMM Pa3BUTHUsI IKOHOMUKH U OOIIECTBECHHOM KU3HH,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOJIb30BaTh MX MJIsl JalibHEWIero oOpa3oBaHUA U B
MOBCETHEBHOM KM3HU. B TO ke Bpems oBlajieHne aOCTPAKTHBIMU U JIOTUYECKH
CTPOTMMH KOHCTPYKLMSAMH anreOpbl MU MaTeMaTHYeCKOTO aHajliu3a pa3BUBAET
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBAThH
YTBEPKJEHHUSI C TIOMOMIBI0O UHAYKIIUU U PACCYXKIATh JEIYKTHUBHO, HCIIOJIH30BATh
00001IeHne W KOHKPETH3allMio, a0CTparupoBaHWE M aHAJIOTHIO, (HOPMHUPYET
KpEaTUBHOE M KPUTHUYECKOE MBIIIIICHHUE.

B xone usydyenus yueOHOro Kypca «Anrebpa u Havajla MaTeMaTHYECKOTO
aHanM3a» OOy4YaroIMecs IMOJy4YaloT HOBBIM OIBIT PEIICHUsS NPUKIAIHBIX 3ajad,
CaMOCTOSITEJIbHOTO MOCTPOCHUSI MATEMaTHYECKUX MOJIEJEH pealbHbIX CHUTYalH,
WHTEPNPETAllMA  TIONYYCHHBIX  PEIICHWH, 3HAKOMSTCS C  MpUMEpamMu
MaTeMaTH4eCKUX 3aKOHOMEPHOCTE B TMpUPOAE, HAyKe U HUCKYCCTBE, C
BBITAIOIIMMUCS MAaTEMATHIECKUMHU OTKPHITHSIMU M MX aBTOPAMH.

VY4eOHbIli Kypc 00J1ajaeT 3HAYUTENBHBIM BOCIHTATEIBHBIM MOTECHIIMAIIOM,
KOTOpPBIN peanmu3yeTcsi KaK uepe3 y4eOHbI MmaTepual, CHOCOOCTBYOIIHMA
dbopMHUpPOBaHNIO HAYYHOTO MHPOBO33PEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NEATENIbHOCTH, TpeOyolieil MpOoJOKUTENbHON  KOHUEHTpPAallMKM  BHUMAaHMUS,
CaMOCTOSITEJIbHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTH 3a MOJYy4YEHHBIN
pe3yibTar.

B ocnoBe Mmetonukum oOydeHusi aireOpe W HadallaM MaTeMaTH4eCKOro
aHaJIM3a JISKUT JCSTEIHbHOCTHBIN MPUHITAIT O0yUYEHUS.



B crpykType yuebHOro Kkypca «AnreOpa M Hauyajga MaTeMaTHYECKOIrO
aHaln3a» BBIIEICHBI CICAYIONINE COAEPKATEIbHO-METOANYECKHe TUHUM: «Yucna
U BeIUUCIIeHUs», «DyHKIMN U rpadukmy, «YpaBHEHUS U HEpaBeHCTBa», «Hauama
MaTeMaTHYeCKOro aHanmu3a», «MHOXecTBa © JOTruka». Bce OCHOBHEBIE
COJIEPKATEIbHO-METOAMUECKAE JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUW JABYX JIET
o0y4yeHHss Ha YPOBHE CpeaHEero oOiiero oOpa3oBaHUs, €CTECTBEHHO JOTMOJHSS
ApYr Apyra U MOCTENEHHO HACHIMIAsACh HOBBIMU TeMaMH W pasaenamu. JlaHHbBIH
y4eOHBI KypC SBISETCS HWHTETPATHBHBIM, IIOCKOJIBKY OOBEAMHAET B cele
COJIep)KaHUE HECKOJIBKMX MAaTeMaTHYeCKHX AWCIUIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUU aHallu3, TEOpUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. [lo Mepe Toro kak oOydwaromiuecs OBIaAeBalOT BCE Oomee
IMIUPOKUM MaTEeMaTHYECKUM anmnapaToM, y HUX MOCIEA0BATEIHHO (GOPMUPYETCS U
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEMaTHUECKYI0 MOJENb peatbHON
CUTYaIlH, IPUMEHSITH 3HAHUS, TOTYYCHHbBIE TIPU W3YYCHUU y4eOHOTro Kypca, s
pEIIeHUsI CaMOCTOSTEIHFHO CPOPMYITUPOBAHHON MaTeMaTHYECKON 3a7aduu, a 3aTeM
MHTEPIPETUPOBATH CBOI OTBET.

ConepxxarenbHO-MeTOIMYEeCKass TUHHS «Uucia U BBIYUCICHUS» 3aBepIacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JIEHCTBUTEIBHBIX YHCEI, KOTOPOe OBLIO
HAYaToO Ha YPOBHE OCHOBHOTO 0011ero oopazopanus. Ha ypoBHe cpegHero oo1ero
oOpa3zoBaHus 0coboe BHUMaHUE  yHeiseTcss  (OPMUPOBAHMIO  HABHIKOB
pPAIMOHANIbHBIX BBIYHMCIICHUN, BKIIOUYAIOMIUX B C€0s MCIOJB30BAHHE PA3JIMYHBIX
dopM 3amucu YHMClIa, YMEHHUE JeNaTh NPUKHUIKY, BBITOJHATH NPUOIMHKEHHBIC
BBIUMCIICHUS, OLIEHUBATh YHMCIIOBBIE BBIpaXEHUS, pabOTaTh ¢ MaTEeMaTUYECKUMHU
KOHCTaHTaMHU. 3HAKOMbIE OOYy4alolMMCSI MHOXECTBAa HATYPaJIbHBIX, IENbIX,
palMOHANIBHBIX W JCHCTBUTENBHBIX  YUCET  JIOMOJHSIOTCS ~ MHOKECTBOM
KOMIUIEKCHBIX 4uceld. B  KakaoM U3 3TUX MHOXECTB paccMaTpHUBAIOTCS
CBOMCTBEHHBIE €My crHenupuyYecKue 3a7aydl U ONEpalu: JeJICHWE HaIlleno,
ONEpUpPOBaHUE OCTATKAMH Ha MHOXECTBE LEJIbIX YHCEN, OCOOble CBOMCTBA
palMOHANbHBIX U HUPPAlMOHANBHBIX YUCeN, apu(METHUYECKHE ONEpaluu, a TaKxKe
U3BJICUCHUE KOPHS HATYpaJbHOW CTENEHM Ha MHOXKECTBE KOMIUIEKCHBIX YHCEI.
bnaromapss mociieoBaTeIbHOMY pPACIIMPEHUIO KPYra HCIONb3yEeMbIX YHCENT U
3HaKOMCTBY C BO3MOXHOCTSIMH MX MPUMEHEHMsS JJI PEUICHHs Pa3JInYHbIX 33724
GopmupyeTcsi mpeAcTaBIeHHE O €IMHCTBE MAaTEeMAaTHKU KaK HayKu U €€ pojH B
MOCTPOEHUU MOJIEJEeH peaJlbHOTO MHpa, IMIMPOKO HCHOIB3YIOTCA 00001IeHue U
KOHKpETH3aIHsl.

JIuaus «YpaBHEHUS U HEPABEHCTBa» pealu3yeTcsi Ha MPOTSIKEHUU BCETO
oOy4yeHHUs Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIBbKY B KaXKIOM
pasgene IlporpamMmbl MpenyCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3aaad. B
pe3ynpTaTe OOy4aromuecs OBIAACBAIOT PA3NUYHBIMH METOJAMHU  PELICHUS



pallMOHAJBHBIX, HPPALMOHATIBHBIX, TIOKa3aTeNbHBIX, JOTapu(PMUUYECKUX U
TPUTOHOMETPUUECKUX YPABHEHUI, HEPABEHCTB W CHCTEM, a TaKXke 3ajady,
coaepkamux napaMeTpbl. [lonydeHHbIE yYMEHHS IIMPOKO HCIOJB3YIOTCS MpHU
uccine0oBaHul (PYHKIUMNA ¢ TMOMOIIBIO TPOU3BOJHOM, TIPU PEUICHUU MPHUKIATHBIX
3a/1a4 U 3a7]a4 Ha HaXOXKJACHUE HAUOOJBIINX U HAMMEHBIINUX 3HAYCHUUN ()YHKIIUH.
JlanHasi coqiepkaTebHasl JUHUS BKJIOUaeT B ceOsl Takke (popMHUpOBaHHE YMEHUUN
BBITIOJIHATHL  pacu€Thl 1o  ¢dopmynaMm, MpeoOpa3oBaHUS  PAUMOHAIBHBIX,
WPPALUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUN, a TAKXKE BBIPAKCHUI,
collepKallluX CcTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuana MPOUCXOAUT  JallbHEHIIee  pa3BUTUE  AITOPUTMHYECKOTO U
a0CTPAKTHOTO MBIIIUICHUST O0ydYaromuxcs, (GOPMUPYIOTCS HAaBBIKU JIETYKTHBHBIX
paccyxjaeHud, paboTel C  CUMBOJBHBIMU  (opMamu,  TpeACTaBICHUS
3aKOHOMEPHOCTE W 3aBUCMMOCTEH B BHJI€ PAaBEHCTB M HEpPaBEHCTB. Anredpa
npemiaraet 3(PQGEeKTUBHBIE MHCTPYMEHTBI JJIS PCEIICHUs] TPAKTUUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJlay, HArJIsiIHO AEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
sI3bIKa HAYKH.

ConepxartenbHo-MeTonuueckas JuHUsA «DyHKMM U rpaduKu» TECHO
nepervieTaeTcss ¢ APYrUMU JIMHUSIMU Y4eOHOTO Kypca, MOCKOJBKY B KaKOM-TO
CMBICJIE 3aaET MOCIEN0BATEILHOCTh U3YUEHUsI MaTepruaia. M3ydeHue cTeneHHOH,
MoKa3aTeIbHOM, JIorapuMUUEeCcKO U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOHCTB
U rpaduKOB, UCIOJIb30BaHNE (DYHKIMMA Ul pEHIeHHs 3a7a4d U3 JIPYTruxX y4eOHBIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK U C pEIIeHHEeM YypaBHEHUW U HepaBeHCTB. [Ipu 3Tom OGombllioe BHHUMaHHE
ynensiercss GOpMHPOBAHUIO YMEHHUSI BbIpakaTh (HOpMYyJIaMu 3aBUCUMOCTH MEXKIY
pa3sTUYHBIMUA BEJTUYMHAMH, HCCIE0BATh TMOJMYyYEHHbIE (QYHKIUH, CTPOUTH HX
rpaduku. MaTepuasr 3Toi coJiepKaTeIbHON JIMHUU HAIleJIeH Ha pa3BUTHE YMCHHUM
U HaBbIKOB, IO3BOJIIIOUIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnu4HON (opMe: aHANUTHYECKOU, rpaduyeckoil u cioBecHoW. Ero msydenwme
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIeHNIO 1 KOHKPETHU3AIIMHU, UCTIOJIH30BAHUIO aHAJIOTHH.

ConepxatenpHas nuHus «Hadama maTreMaTM4ecKOro aHaian3a» MO3BOJSET
CYIIECTBEHHO PACHIMPUTH KPYI KaK MaT€MaTUYECKHUX, TaK U IMPUKIATHBIX 3a]ad,
JOCTYMHBIX OOYYalOIIMMCS, TaK KaK Yy HUX MOSIBISETCS BO3MOXHOCTb CTPOUTH
rpaduky  CIOXHBIX (YHKIUNA, OMPEAeNATh WX HAWOONbIINEe W HAUMEHBIINE
3HAUEHWS, BBIYHUCIATH IUIOMAnU (Guryp u oOBEMBI TEd, HAXOAWTH CKOPOCTH H
YCKOpeHus1 TmpoueccoB. JlaHHas conepxareibHas JMHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH TOCTPOCHUS MAaTEMATUYECKUX MOJEIEH pPEaJbHbIX CUTyalui,
MO3BOJISIET HAXOAWTh HAWIy4dllee PEUICHWE B MPUKIAOHBIX, B TOM YHCIIE
COLMAIIBHO-3KOHOMHMYECKUX, 3aJladax. 3HAKOMCTBO ¢ OCHOBaMH MAaTEMATHYECKOTO



aHajgu3a CIOCOOCTBYET pa3BUTUIO a0CTPAaKTHOrO, (POPMAbHO-JIOTUYECKOTO U
KpEaTUBHOTO MBbIIUICHUS, (POPMHUPOBAHUIO YMEHHUH pacro3HaBaTh MPOSIBICHUS
3aKOHOB MAaTeMaTUKH B HayKe, TEXHUKE M HCKyccTBe. OOydaronuecs y3HaIT O
BBIJIAIOIIUXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJEC pa3BUTHUS MaTEMAaTUKU Kak
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKast JIMHUS «MHOXKECTBA U JIOTHKA) BKIIOYAET B
ce0si DJIEMEHTHhl TEOPUM MHOXKECTB M MaTeMaTHYEeCKON JOTUKu. TeopeTHko-
MHOYXECTBEHHBIC MPEICTABICHHUS MPOHU3BIBAIOT BECh KYypC MKOJIBbHOU MaTeMaTUKHU
U TpejjararoT Hanbojee YHUBEPCAIbHBIM $3bIK, OOBEIMHSIONIUNA BCE pas3ieiibl
MaTeMaTUKd U €€ TNPWIOKEHUN, OHU CBSI3BIBAIOT pa3HbICe MaTeMaTUYECKHE
JUCHUIUIMHBL W WX TNpPWIOXKEHUus B eauHoe 1enoe. [losTomy BaxHO AaTh
BO3MOXKHOCTb OOy4YaromieMycss TMOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTEMaTHKU U MCMOJIb30BaTh €ro JUIsl BBIPAYKEHUSI CBOMX MBICIICH.
JlpyruM BaXKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEIyeT TPHU3HATh
CBOMCTBEHHYIO €U CTpPOrOoCTb OOOCHOBAaHMM U CIEJOBAHUE OMpPEACIEHHBIM
npaBWaM  TMOCTPOCHMUS  JIOKa3aTeIbCTB.  3HAKOMCTBO  C  JJIEMEHTaMU
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PA3BUTHIO JIOTMYECKOTO MBIILICHHUS
00y4Jaromuxcs, Mo3BOJISET UM CTPOUTh CBOU PACCYXKIEHUS Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKA KPUTUYECKOT'O MBILIUICHHS.

B yueOHOM Kkypce «Anrebpa U Hadajla MaTEMaTHYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOI'O0 MOJEIUPOBAHHUS, KOTOPBIE NPHU3BAHBI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENEH pearbHbIX
CUTYyalluid, WCCJIEJAOBAHMUS H3THUX MOJIeNIed C TIOMOUIBIO afmapara anredpbl |
MAaTE€MAaTHYECKOTO aHalIN3a, WHTEPIPETAlNN MOJYYEHHBIX pe3yJIbTaToB. Takwue
3a/1aHus BILUIETEHBI B KAXBIM U3 pa3/iesioB MPOrPaMMBbI, IOCKOJIBKY BECh MaTEpUa
y4eOHOro Kypca IIUPOKO HCHONB3YeTCs ISl PellleHus MPUKIATHBIX 3amad. [lpu
pEIICHUH  pealbHbIX  MPAaKTHUYECKUX  3amad  oOydarommuecss  Pa3BUBAIOT
HAOJIOMATeIbHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOIb30BaTh ~ AHAJIOTHIO, 0000IMaTh H  KOHKPETH3UPOBATH  IPOOJIEMY.
JlesiTenbHOCTh O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAJAHBIX 3a7ad
OpraHU3yeTCs B MPOIECCE U3YUEHHUS BCEX TEM YUEOHOro Kypca «Anreopa v Havalia
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3yuenune yueOHOro Kypca «AnreOpa W Hadajla MaTeMaTHYECKOTO
aHanuza» orBoauTcs 272 vaca: B 10 kmacce — 136 vacoB (4 yaca B Heaeno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yuciaa 1 BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoauyeckue apoodu. IlpumeHenue apobGelt U MPOLEHTOB I
peLIeHUs NPUKIAJHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPACIIed 3HAHUN U PEAIbHOM KU3HU.

JeuctBurenbHble uncna. PanuoHanpHblE W HUpPpPALNMOHATBHBIE YHCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMHU  4YHCIaMu.  Moayib
JIEUCTBUTENILHOTO YHUCia U ero cBoicTBa. [IpubnamxkEHHbIEe BBIYKCICHUS, TTpaBUiia
OKpYTJICHUS, IPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenp c 1uenbiM mnokaszateneMm. buHom Hbiotona. Hcnonb3oBaHue
noaxoAsIIed GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJICTaBICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHp C palnMOHAJbHBIM TIOKa3aTeleM U €€ CBOWCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudgm uymcna. CpoiicTBa jorapudma. JleciTUUHBIE W HaTypajlbHBIC
Jorapu@mel.

CuHyC, KOCHHYC, TAHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHbIE TMpeoOpa3oBaHUs. YpaBHEHHE, KOPEHBb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHS W ypaBHEHUs-CIeACTBUA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LEIBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABEHCTB. MHOroO4YwIeHbl OT OJHOW IEPEMEHHOW. JleneHne MHOrowieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema be3y. MHoOrowieHsl ¢  UEIbIMHU
kod(punmenramu. Teopema Buera.

[IpeoGpa3zoBaHs YUCIOBBIX BBIPAXKEHUHN, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
WPPALUOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHeHHs. OCHOBHBIE METOJbI PEILICHHS TOKa3aTeIbHbBIX
YPaBHEHHM.

[IpeoGpazoBanre BEIPAXKEHUA, COACPIKAIINX JTOTAPHUPMBI.

Jlorapudmudeckue YpaBHEHUS. OcHOBHbIE METO/bI peuieHus
norapu@MUYECKUX YpaBHEHUH.
OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [IpeobOpazoBanue

TPUTOHOMETPUUECKUX BBIPAXKEHHM. PellIeHne TPUroHOMETPUIECKUX YPABHEHUN.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOICTBA, BBIYMCIICHHE €r0 3HAYEHUS, NPUMEHEHHE ONpPENETUTENs sl PELIeHUs
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PelleHne NpUKIAAHBIX 331a4 C M[OMOILIBIO
CHUCTEMbl JIMHEMHBIX ypaBHEHUU. lccienoBaHue DIOCTPOCHHOM MOJAEIHU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIEJIENM pPEaJbHOM CUTyallMd C MOMOIIBIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3a/lad M 3ajlad U3 Pa3ju4HbIX 00JlacTel HAYKH W peajbHOU
KU3HU.

DYyHKIUHA U TPaPUKHU

OyHKIMA, crnocoObl 3agaHus QyHKkUuU. B3auMHO o00paTHble (QYHKIHMH.
Komnosunus ¢yukmuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHIA.

OO6nactp ompenenaeHUs ¥ MHOXKECTBO 3HaueHuM ¢yHkumu. Hymu QyHkimu.
[TpomesxyTku 3HaKkonocTostHCTBA. UETHbIe 1 Heu€THbIe QyHKIMU. [lepuoanueckue
byakmun. [IpoMexyTku MOHOTOHHOCTH (PYyHKIHMH. MakCUMyMbl U MUHHMYMBI
¢ynkuuu. Haubomnpiee 1 HauMeHbllee 3HaUCHHsI (PYHKIIUU Ha TIPOMEKYTKE.

JluneitHasi, KBajgpaTU4Hass W JIpOOHO-IHHEHHAas (QYHKIMHU. DIIEeMEHTapHOEe
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaUKOB.

CrenenHas QyHKIMS ¢ HATypaldbHBIM U IEJIBIM MoKa3ateneMm. EE coiicTBa u
rpaduk. CpoiicTBa M rpaduK KOpHsS N-OM CTeNeHW Kak (PYyHKIUH OOpaTHOMU
CTEIEHU C HATYpaJIbHbBIM MTOKA3aTEJIEM.

ITokazarenbHast U JorapudmMuueckas (yHKIMH, WX CBOMCTBA M TpaduUKH.
Hcnons3oBanue rpadrukoB GyHKIUH 1S pEIICHUS YpaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTH B peEajbHBIX IMpoOLlecCax U SBICHUSX.
['paduiku peasibHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHajamu3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJlaHUsA IIOCJIENOBATeNbHOCTEH. MeTton
MaTeMaTH4eCKON WHYKLIHH. MoHOTOHHBIE u OTpaHUYCHHbBIC
MOCJIEOBATENBHOCTH. VICTOpUS BO3HMKHOBEHHS MAaT€MaTUYECKOIO aHalIM3a Kak
aHanu3a 0ECKOHEYHO MaJbIX.

Apudmernueckas u reoMmeTpuyeckas nmporpeccun. beckoneuHo yObIBaromas
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIICH T'€OMETPHUUYECKOM
MpOrpeccuu. JINHENHBINA U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
poueHTOB. Mcronb3oBaHWE MPOTPeccUU JUIsl PELICHHMs pPEabHbIX 3ajad
MPUKJIAJIHOTO XapakTepa.



HemnpepoiBuble (yHKIIMU U uX cBoiicTBa. Touku paspbiBa. ACHUMMOTOTHI
rpadgukoB QyHkiui. CBoCTBa (YyHKUMU HENpPEephIBHBIX HAa OTpe3ke. Metoj
MHTEPBAJIOB Ul DPEUICHHUs HEpaBeHCTB. lIpuMeHeHUE CBOMCTB HENPEPBIBHBIX
(GyHKUMN 114 penieHus 3a1ay.

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

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

MHoxecTBa U JIOTMKA

MHoxecTBO, oOlepaluyd HaJ MHOXXECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHMKO-MHOXECTBEHHOTO —amnmapara  Juls
ONMCaHUS pPEaJbHBIX IIPOLECCOB M SBICHUM, IIPU PELICHUM 3a1ad U3 APYIux
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBONCTBO MaTeMaTHYECKOTO OOBEKTa, CIIEICTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucsa v BbIYMCICHUS

Harypanbubie u nensle yucna. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOoypmuiki oOumui nenurens (nanee — HOJl) m HamMeHsblnee ooOiee
kpatHoe (nanee — HOK), ocratkoB mo mosyinto, anroputMa EBkinna nist pemeHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie uucna. AnreOpanyeckass W TpPUTOHOMETpHUecKas (POpMBI
3aMMCH KOMIUIEKCHOTO YHcia. ApU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
gyuciamMu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHON TIOCKOCTH.
®opmysia MyaBpa. KopHu N-oil cTeneHn U3 KOMIUIEKCHOTO uncia. [Ipumenenne
KOMIUIEKCHBIX YUCEN JIJISl PelIeHUs] PU3NYECKUX U T€OMETPUUECKHUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

CuctemMa U COBOKYNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIC
CHUCTEMBI U CUCTEMBI-CIEACTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHUH C  TOMOIIBIO
TPUTOHOMETPUUECKONU OKPYKHOCTH. PellieHne TpUuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEpPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALMOHAIBHBIX HEPABEHCTB.

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

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IapaMeTPaMHu.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3ajlad M 3aJa4 W3 Pa3IMYHbIX 00JacTeil HaAyKh U pealibHOU
KU3HU, UTHTEPIPETALMS [TOJYUYEHHBIX PE3YJIbTATOB.

DyHKUUM U TPaPUKHU

I'paduk kommnoszunuu ¢Gyukiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpadUKH.

I'padpuiueckne meTonbl pelieHHUs ypaBHEHHM W HepaBeHCTB. [ 'paduueckue
METO/bI pEUIEHU 3a7a4 C IapaMETPAMMU.

Ucnonb3oBanue rpadukoB (QYHKIUI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PEUICHUU 3aJady M3 JAPYTUX YYEOHBIX
IPEAMETOB U PEATBHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHaIM3a

[IpumeHeHue mMpou3BOAHON K UCCIIEeNOBaHUIO (YHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero M HAaWMEHBLIETO  3HAYEHUU
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHnEe NPOW3BOAHOM [JIi HAXOXKJICHUS HAWIY4dlIEero pEUICHUs B
OPUKIAOHBIX 3aj]aydax, sl ONpPEAENICHUs CKOPOCTH W YCKOpPEHHs Ipoliecca,
3a1aHHOTO (hOPMYJION MITH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBooOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

HuTerpann. ['eomeTpuueckui CMBICJI UHTETpaJA. Brruucnenue
ornpenenéHHoro uurerpaina no gopmyne Hototona-JlelOuura.

[Ipumenenue wmHTETrpaia s HAXOXKACHHUS IUIONIAACH IIIOCKUX (QUryp H
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepnbr pemenuit nuddepeHIHAIBHBIX YpaBHEHUH. MartemaTudeckoe
MOJIETUPOBAHUE PEATBHBIX TPOIECCOB C TOMONIBI0  au(depeHInaIbHBIX
YPAaBHEHHUM.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVYBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTb IPaKAAHCKOM MO3UIIUN 00YUYaAIOIIETOCSd KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAIBHBIMHU HWHCTUTYTAaMH B COOTBETCTBUHM C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUUCKON MaTeMaTUYECKON IIIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusax, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, 3TUYECKOrO0 MOBEJEHHUS, CBSI3aHHOTO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKh U JEATEIbHOCTBIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJI/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYasl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aJ1au, PEIICHUH, pacCyXJIeHUH, BOCIIPUUMYHBOCTD
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
HMHTEpEcax 3/I0pOBOro 1 06€30MacHOro 00pa3a KM3HU, OTBETCTBEHHOE OTHOIIICHHE K
CBOEMY 3J0pPOBbIO (3I0POBOE NHUTAaHHE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3HUECKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYdy, OCO3HaHWE IIEHHOCTH TPYIOJIOOUS, HHTEpPEC K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbIC IIJIAHBI,



FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHUI0 U
CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKOW HAaTpaBJIECHHOCTH;

7) 3KOJIOTHYeCKOT0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTMUYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPHUPOTHON U COIUATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpYKarolel cpenbl, MIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXHBIX
MOCJICICTBUH ISl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak c¢epbl YeIOBEUYECKOH ESITeIIbHOCTH, ATAloB €&
pPa3BUTHUS W 3HAYMMOCTH JUIS Pa3BUTHS [MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpOH KakK CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSITEIHHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHUS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHs] TIOHSATUM, YCTAaHABIMBAThH CYIIECTBEHHBIN NMPU3HAK KIaccU(pUKaIUH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

POBOJIUTH CAMOCTOATENIBHO J10KA3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MMPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHuss y4dyeOHOM 3agayu  (CpaBHHMBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MNOAXOIAIUA C  Yy4ETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).



Bba3oBrble uccienoBare/ibCkue 1eiCTBUA:

UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodiIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (POPMHUPOBATH TUIOTE3Yy, APIrYMEHTHUPOBAThH
CBOIO MO3ULIHMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXI1y OOBEKTaMHU, SIBICHUSMHU, [IPOLIECCAMU;

CaMOCTOSATENIBHO (POpPMYIHUpPOBaTH OOOOIIEHHS M BBIBOJBI O pe3yJibTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUIAThH
IPENOJIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIMKU, TAaHHBIX, HEOOXOJAUMBIX NJIsi OTBETa HA
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMAaTU3UPOBaTh W HMHTEPIPETUPOBATH WHGOPMAIMIO Pa3IUYHBIX BHUJIOB H
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPECTABIATh €€ B pa3IMYHBIX (popmax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJbHbIE YUeOHbIe 1eCTBUS

OO01menue:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJIIMHA OOIIEHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3PECHHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUsS 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yJIbTaT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMHI,
nmpoOJIeMBl, peIracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITIOUCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
auajnaora, oOHapY)KMBATh Pa3IMYMe W CXOJCTBO IMO3HUIIHH, B KOPPEKTHOH (opme
(dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPUMEHTA, UCCICIOBAHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a1ad
Mpe3EHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIOCOO PEIIeHuUs C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHAIbHBI HHTEJJIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHUS
COBEpPIIIAEMBIX JIEHCTBUI M MBICITUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJECThH
crnocobaMu CaMONPOBEPKU, CAaMOKOHTPOJISI Tpollecca M pe3ysibTaTa pPelieHUs
MaTeMaTUYeCKOW 3a/1auH;

NPEIBHUICTh TPYIAHOCTH, KOTOPhIE MOTYT BO3HUKHYTH IPU PEIICHUM 3aa4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, IaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILICHUBATh COOTBETCTBHUE PE3YNIbTATa LEH U YCIOBHIM, OOBSICHITH MPUINHBI
JTOCTH)KCHUS WM HEJAOCTH)KCHUS PE3yNIbTATOB JCSITEIbHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M HCIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON M WHAMBHIYaJTbHOM
paboThl TpU pelIeHHH YYeOHBIX 3ajJad, MNPUHUMATH I[eIb COBMECTHOMN
JESTENbHOCTH, TUIAHUPOBATH OPraHU3AIMI0 COBMECTHOW paboThl, pacmupeneisTh
BUIBl pabOT, JOroBapuBaThCsa, OOCYXIAaTh WpOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMBI» W HWHBIE), BBHINOJHATH CBOK YacTh pabOThl U
KOOPJIMHUPOBATh CBOU JECUCTBHS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBAThH
KayeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konmy obOydenuss B 10 kyacce oOy4arouiuiicss TOJTYYUT CIEIYIOUTUE
MPEeIMETHBIE PE3yJbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTeMaTHIECKOTO aHAIIM3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBLHOE YHCIIO, OCCKOHEYHAs
nepuogudeckas Japo0b, TPOIEHTHI, HWPPAMUOHATHLHOE YHCIO, MHOXECTBA
PaIMOHATIBHBIX U IEHCTBUTEIBHBIX YHCEI, MOAYIh JCHCTBUTEIBHOTO YUCIIA,

NPUMEHSATh JIpOOM W TPOIEHTHI IS PEIMICHUS NPHUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MPUMEHSTh MPUOIKEHHBIC BRIYUCIICHUS, TTPaBUiIa OKPYTIICHUS, IPUKUIKY U
OIICHKY pe3yibTaTa BBIUNCICHUH;



CBOOOJHO ONEpUpPOBaTH TMOHATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCIIOJIB30BaTh MOAXOASAILYI0 (POPMY 3aIIUCH JIEUCTBUTEIBHBIX YHUCEN ISl PEILICHUS
MIPAKTUYECKUX 3a/1a4 U MPEJACTABICHUS TaHHBIX;

CBOOOJHO OINEPUPOBATH MOHATUEM: APU(PMETHUECKUI KOPEHb HATypajbHOM
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAIBLHBIM MOKa3aTeJeM;

CBOOOJHO ONEpPUPOBATH MOHATUAMM: JIOrapu(dM uwKcna, AECITHUYHBIE WU
HaTypajbHbIE JTOrapu(MbI;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CHUHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YUCJIOBOIO apryMEHTa;

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

YpaBHeHUsI M1 HEPABEHCTBA:

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

OPUMEHSTh PA3IMYHbIE METOJbl pEUICHUs paIlMOHANbHBIX U JPOOHO-
palMOHANBHBIX YPAaBHEHHM, IPUMEHSITh METOJ HWHTEPBAJIIOB UL PEIICHUS
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW MEepEMEHHOM,
MHOTOWIEH C MeJIbIMH KO3(P(UIMEHTaMH, KOPHU MHOTOYJICHA, TNPUMEHAThH
JI€JICHME MHOT'OYJICHA HA MHOTOUYIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
IUISl peLLeHUs 3aa4;

CBOOOJHO OMEpUpPOBaTH TOHATUSIMHU: CHUCTeMa JIMHEHHBIX YpaBHEHHIH,
MaTpula, OMNpPENENUTeNb MaTpulbl 2 X 2 W €ro TEeOMETPUYECKUN CMBICT,
UCIIOJIB30BAaTh CBOMCTBA OMpeaenuTenss 2 X 2 g BBIYMCICHUS €ro 3Ha4eHus,
IPUMEHATh ONPEACIUTENN JUId PELIEHUST CHUCTEMBl JIMHEWHBIX YpaBHEHUHU,
MOJEIIMPOBATh PEAIbHbIE CUTYallMU C IIOMOIIBIO CUCTEMBI JIMHEMHBIX YPaBHECHUM,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIH C IOMOLIBI0O MATpUIl U OIPEIEIUTENEH,
MHTEPIPETUPOBATD ITOJTYy4YECHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMHU IS TpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATD NIPEOOPA30BaHUS YUCIOBBIX BBIPAKEHHM, COAEpKAIIUX CTEIIEHH C
palMOHATIBHBIM [TOKA3aTEIEM;

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

CBOOOIHO OMNEpUPOBaTh MOHATUSAMU: HPpPAIMOHAIbHbBIC, MOKA3aTEJNbHbIE U
JorapuMHUUECKUe ypaBHEHUS, HAXOAUTh UX PEUICHHs C TTOMOIIBIO PaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIbI A1 peoOpa30BaHUs
TPUTOHOMETPUIECKUX BBIPAKEHUH;

CBOOOJHO ONEPUPOBATH IMOHSITUEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
OPUMEHATH HEOOXOAMMBIE  (OPMYIBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPABHEHHIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATH
BBIPAKEHHUSA, YypPAaBHEHMs, HEPABEHCTBA [0 YCJIOBHUIO 3aJayd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCTIOIb30BAHUEM allapaTa ajreopsbl.

DYyHKIUH U TPAPUKU:

CBOOO/IHO OMEpPUPOBATH MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (YyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH dJIEMEHTapHbIE TpeoOpa3zoBaHus rpadukoB QyHKIINH;

CBOOOJTHO OINEPUPOBATH MOHATUSIMH: OOJACTH ONPEEICHUS U MHOYXKECTBO
3HaYeHUH PYHKINUU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOITOCTOSHCTBA;

CBOOOJIHO OIEPUPOBATh TOHATHAMH: UYETHBIE M HEUYETHBIE (YHKIIUH,
nepruoandeckue (QyHKIHH, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYyMBI U
MUHUMYMbI (YHKIIUM, HauOoybliee W HaWMEHbIIEe 3HAYCHHWE (YHKIHHA Ha
IPOMEXKYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSMU: CTENEHHAsT (PYHKLHUS C HATypaJbHbIM U
LeJIbIM TOKa3aTesieM, Ipauk CTeneHHON (YHKIMU C HaTypalbHBIM U LEIBIM
nokaszaTeneM, rpauk KOpHs N-oif CTeneHu Kak (PyHKUIUMU OOpaTHOM CTEHNEHH C
HaTypaJIbHbIM I10Ka3aTeJeM;

ONEepUpPOBaTh MOHATUSAMU: JIMHEHWHas, KBaJApaTU4Has U JIpOOHO-IMHEWHHas
(YHKIMH, BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U ITOCTPOCHUE UX IPaUKOB;

cBOOO/IHO ONEpUpOBaTh MOHATUAMM: IOKa3aTeiabHas U Jorapupmudeckas
GbyHKIMM, WX CBOWCTBAa W rpadHKH, HMCIOIL30BaTh UX TpadUKH IS peElIeHUS
YpaBHEHHM;

CBOOO/IHO OMEpUPOBATh IOHATUSAMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpeiesieHue TPUTOHOMETPUUYECKUX (PYHKIIMM YUCIIOBOTO apryMEHTa;

UCTOJb30BaTh Tpaduku (QYHKIUM A8 HCCIEAOBAaHUS IMPOLIECCOB U
3aBHCHMOCTEW MpHU pEelIeHUU 3aJad U3 JAPYTUX y4eOHBIX MPEIMETOB U peasbHOM
’KU3HU, BBIpAKaTh (OPMYJIaMU 3aBUCUMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOO/IHO OMEepUPOBATh MOHATUAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIasi reoMeTpuiecKasi Mporpeccus, JINHEHHbIH U
HKCMOHEHLIUATBHBINA POCT, (pOpMyJia CIOXKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
0 KOHCTaHTE;

MCIIONIb30BaTh MNPOTPECCHM ISl PELICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO ONEPUPOBATH MOHATUAMMU: TOCIEIOBATENBHOCTD, CTIOCOOBI 3aAaHUs
IIOCJIEA0BATENIBHOCTEM, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIEHUA MATEMATHYECKOTO AaHalIu3a KakKk aHaJlIn3a
OECKOHEUYHO MaJbIX;

CBOOOJHO OMNEpPUPOBATHh TMOHATUAMH: HENpPEpPhIBHbIE (PYHKUUHU, TOUYKH
paspsiBa rpaduka QyHKIUU, aCUMOTOTHI Ipaduka QyHKINH;

CBOOOJTHO OINEPUPOBATH TOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (PYHKIMH AJI pelIeHUs 3a/1ay;

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

BBIUUCISATh POU3BOJHBIE CYMMBbl, MPOU3BEACHUS, YACTHOTO U KOMIIO3UILIUH
IBYX (DYHKIIMM, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

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

MHoxecTBa U JIOTMKa:

CBOOOJTHO ~ OMNEpUPOBAaTh  TMOHATUAMH: MHOXECTBO, ONEpalMM  Haj
MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJisi OMUCaHUS PeasIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33124 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO ONEpPUPOBATH MOHSATUSMU: OIpEACIICHHe, TEeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMaTHYECKOTO 00BEKTA, JOKA3aTEIHCTBO, PABHOCUIIbHBIE
YpaBHEHUS 1 HEPABEHCTBA.

K konmy obOywyenuss B 11 kjacce oOyd4arouiuiicsi MOJYYUT CIIETYIOIIHNE
NPEeIMETHBIE Pe3yJabTaThl MO OTAEIHHBIM TeMaM paboueill MporpamMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIU3a:

Yucia ¥ BBIYUCJICHUSA:

CBOOOJTHO OMEpUpPOBATH TMOHATHUSAMH: HATypaJlbHOE H 1EJ0€ YHCIIO,
MHO>KECTBA HATypaJbHBIX M LENbIX YHCEJ, MCIOJb30BaTh MPHU3HAKU JEIUMOCTH
uensix yucen, HOJl 1 HOK HaTypanbHBIX 4Mcen JJsl PelIeHUs 3a/1ay, IPUMEHSTh
anroput™ EBKinna;

cBOOOIHO OMNEpUpPOBaTh MOHATHEM OCTAaTKa [0 MOJYJIO, 3alUChIBATh
HaTypaJIbHbIE YKCIIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUUCIICHNUS,

CBOOO/IHO ONEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCeJl, MPEACTaBIATh KOMIUIEKCHBIE YHUCIIa B alreOpandeckod u
TPUTOHOMETPUYECKON (opMe, BBHIOTHATH apU(PMETHUECKHE ONepaly ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJIHO OMEPHUPOBATH TMOHATUSIMU: HUPpaAlMOHATBHBIE, TMOKa3aTelIbHbIE W
norapuMuUYecKre HEPAaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCHUJIBHBIX MEPEXOJIOB;

OCYHIECTBIIITh OTOOp KOpPHEH TMpU PEHICHUU TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEpPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSTh  HEO0OXOoauMble  (OpMYJbl ISl  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYITHOCTh YPaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOJIUTh PEIICHUS
CHUCTEMbI U COBOKYIMHOCTEW pallMOHAIIbHBIX, UPPALMOHAIIBHBIX, TTOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHCHUIN U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, HMppallOHAIbHEIE, MoKa3aTeabHEbIC,
norapumMuyeckue W TPUTOHOMETPUUECKHWE YPaBHEHHS W  HEPaBEHCTBA,
cojepKalue MOIYJIu U MapameTphl;

PUMEHATH rpadUuecKrue METOIbI JIJIsl PEIICHHS YPaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJCMPOBATh pealibHbIe CHUTyalldd Ha S3bIKE alnreOpbl, COCTABIATH
BBIPAXKCHMS, YPAaBHEHUsI, HEPABEHCTBA M UX CHUCTEMBI II0 YCJIOBHIO 3aJayu,
UCCJIEIOBaTh IIOCTPOCHHBIE MOJIENIM C KCIOJIb30BAHUEM armapara ajareopsl,
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3ybTaT.

DOyHKUNM U TPAPUKH:

CTPOUTHh TpadUKd KOMIO3UIMKA (YHKIIUNA C TIOMOIIBIO 3JIEMEHTApHOTO
UCCJICIOBAaHUS M CBOMCTB KOMIIO3HUIIMH JIBYX (DYHKITHIA,

CTPOUTHh TEOMETpHYECKHe oO0pa3bl YpaBHCHHMH W  HEPABEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEPUPOBATH TMOHATHUAMH: TpadUKA TPUTOHOMETPUUIECCKUX
dynKImii;

NPUMEHATh (QYHKIHHM I MOJACIHMPOBAHUS M MCCICJIOBAHUS pPEATbHBIX
MPOLIECCOB.

Hauaja MmaTeMaTH4eCKOIo aHAJIN3A:

WCITOJIB30BaTh MPOU3BOIHYIO JIJIS UCCIE0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
1 KCTPEMYMBI;

HaXOJUTh HauOOJIbIlIEE U HAUMEHbIIIEE 3HaUCHUs] PYHKIIMH HENPEPHIBHON Ha
OTPE3KE;

MCMOJIb30BaTh IPOM3BOJHYIO JUISI HAXOXJCHUS HAWIY4YIIEro pPEIICHUS B
NPUKJIAJAHBIX, B TOM YHCJIE€ COLUHUAIBHO-DKOHOMHUYECKHUX, 3ajayax, s
OmpeAeICHUs] CKOPOCTH M YCKOPEHMs TMpoliecca, 3aaaHHOTO GOpMyIou Wiu
rpauKoMm;



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

HaXOJUTh IUIOLIAJN IIOCKUX QUTYP U OOBEMBI TEJ C TOMOLIBIO MHTErpaa;

UMETh TPEICTABIECHUE O MaTEMAaTHUYECKOM MOJEIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaJAHBIE 3a1a4d, B TOM YHUCJIE COLHUAIBHO-YKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBAMUA MaTEMAaTHUECKOT0 aHAJIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
n/n NPorpamMmbl Bcero Konrpoaprre | Hpakririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypesI
MHO3K€ECTBO AEHCTBUTEIBHBIX YHACEIL.
1 MHorounensl. PannoHanbHble YpaBHEHHS U 24 1
HepaBeHCTBa. CHCTEMBI IMHEWHBIX
YpaBHEHUU
9 Oynkunu u rpadpuku. CreneHHas GyHKINS C 12 1
L[eJIbIM TIOKa3aTesIeM
3 ApubmMeTnuecknii KOpeHb N-0if CTETIECHHU. 15 1
HppanunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
YpaBHEHUS
5 Jlorapudmudeckas GyHKITUS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHUS U 99 1
ypaBHEHUS
[TocnenoBarenbHOCTH U IPOTPECCUU 10
HenpepriBubie ¢pynkiuu. [IponsBoanas 20
9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KVIACC

KosauuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NMPOrpaMmblI Bcero Konrpoaenwie | Ipakruteckue o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypesI
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBooOpa3Hasi U MHTETpAT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIMA. 14 1
TpuroHomeTpruyecKkue HEpaBEHCTBA
4 HppanmonaisHbIe, MOKa3aTeIbHbIC U 24 1
norapuMuvecKue HepaBeHCTBA
KommnekcHsie yncna 10 1
HarypanbsHbie u 11e1b1e yncia 10
CucreMbl paliMoOHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTrapU(PMUUECKUX 12 1
ypaBHEHUH
8 3amauu ¢ mapaMmeTpaMu 16 1
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Konrpoaeueie | Hpakririeckue u3yuyeHusi | odOpa3zoBaTejbHbIE
padoTsbI padoThI pecypesI
1 MHoxecTBO, orepauy HajJ MHOKEeCTBaMHU 1
M UX CBOKMCTBa
2 Juarpammer Ditiepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
ammapata sl pelIeHus 3a1a49
Parmmmonansuaeie yncina. OOBIKHOBEHHBIE U
4 JECATUYHBIC IPOOU, TTPOTICHTHI, 1
OCCKOHEYHBIC MTEPHUONUECKHE TPOOH
Pammonansubie ynciaa. OOBIKHOBEHHBIE U
5 JECATUYHBIC IPOOU, TPOIICHTHI, 1
OCCKOHEYHBIC MTEPHUONUCCKHE IPOOH
6 [Ipumenenue npoOeii U MPOLIEHTOB IS 1
pelieHus MPUKIaIHBIX 3a71a4
7 [Ipumenenue npoOeii ¥ IPOLIEHTOB IS 1
penieHus MPUKIAAHBIX 33724
8 JlelicTBuTenbHBIC Yynciia. PanimoHanbHbIe 1 1
HppaMOHAJIbHBIE YHCIIa
9 Apudmernueckue omneparuu ¢ 1
IENCTBUTEILHBIMA YHCIAMHU
10 Monynb AeMCTBUTEIBLHOTO YHCIIA U €r0 1

CBOICTBa




11

[TpuGnmxEHHbIC BEIYMCIICHUS, TPaBHIIa
OKpYIJICHHMS, IIPUKUJIKA U OLICHKA
pe3yJbTaTa BEIYMCICHUM

12

OCHOBHBIE MCTOABI PCIICHUSA LCJIbIX U
JPOOHO-PANMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

13

OCHOBHEBIE MCTOABI PCIICHUS TCJIbIX U
TpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPaBEHCTB

14

OCHOBHEBIE MCTOABI PEIICHUSA TCIIbIX U
IpOOHO-palIMOHATIFHBIX YPABHEHUH U
HEPABEHCTB

15

MHOrouieHsl OT OJHON NEPEMEHHOM.
Jlenenue MHOTOYJIEHA HA MHOTOYJIEH C
octatkom. Teopema bezy

16

MHoTrouJIeHBI ¢ IETBIMA K0P PUITISHTAMH.
Teopema Buera

17

Pemenue cucteM TMHEHHBIX YpaBHEHUI

18

Pemenue cucteM JTMHEUHBIX YpaBHEHUI

19

Marpuiia cucTeMbl JJMHEHHBIX YPaBHEHHUIA.
Onpenenurenb MaTpUIBI 2X2, €r0
reOMETPUYECKUN CMBICT U CBOMCTBA;
BBIYHCIICHUE €T0 3HAYCHUS

20

Onpenenurens MaTpulbl 2X2, €ro
F€OMETPUUECKHI CMBICI U CBOMCTBA;
BBIYMCJIEHUE €r0 3HaYEHUs

21

[IpuMeHeHue onpenennuTens Ui peleHus
CUCTEMBI JIMHEWHBIX YPaBHEHUN




22

Pemrenne npukiagHeIX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JIMHEWHBIX YPABHEHUN

23

Pemrenne npukiiagHelx 3a/1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

24

KonTtposnsHas padota: "PannonansHble
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JMHENHBIX ypaBHEHUN"

25

OyHK1HUS, CIIOCOOBI 3aJaHUs PYHKIINH.
B3aumno o6patHbie ¢pyHkuu. Komnosunus

byHKINNA

26

I'paduk pyHkuMU. DIeMeHTapHbIE
npeoOpa3oBaHusi rpa@UKOB PYHKINN

27

OO6acTh onpeeieHns] © MHOYKECTBO
3HaueHni ¢yHkuu. Hynmu dyHkmm.
[TpoMexxyTKH 3HaK MOCTOSTHCTBA

28

U&THbie 1 HEUETHBIC (PYHKITHH.
[Tepuoanueckue dynkiuu. [Ipomexyrku
MOHOTOHHOCTH (YHKLIUU

29

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
Haubonpiiee 1 HaumMeHblliee 3HaYCHHUE
(GYHKIIMH Ha IPOMEKYTKE

30

Jluneiinas, KBapaTUuyHas U JpoOHO-
nuHeitHas GyHKIUU

31

DJeMeHTapHOe UCCIIeI0BaHUE U
MOCTpOEHHE I'PaUKOB ITUX PYHKIHIHA

32

DJeMeHTapHOe UCCIeI0BaHue U
MOCTpOEHHE I'PaUKOB ITHX PYHKIIHIHA

33

Crernens ¢ LIEJIBIM MOKa3aTeneM. buHnom




Hrrotona

Crerens ¢ LICJIBIM MOKa3aTelieM. buaom

34 HeroTona
Crenennasi GyHKIUS C HATYPAJIbHBIM U

35 LebIM NokazareneM. E€ cBolicTBa 1
rpadguk

36 Kontponsnas pabora: "Crenennas
¢dbynkuus. E€ coiictBa u rpaduk"

37 Apudmernueckuil KOpeHb HaTypaJIbHOU
CTEIIEHU U €r0 CBOMCTBA

38 Apudmernueckuil KOpeHb HaTypaIbHON
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHHUIH,
COJIepXKaIIUX CTEIIEHN U KOPHU

40 [IpeoOpazoBaHus YHCIOBBIX BBIPAKEHUH,
COJIEpXKaIIUX CTEIIEHU U KOPHU

41 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKECHHIH,
COJIepXKaIIUX CTEIIEHU U KOPHU
Wppaunonansusie ypaBHeHHs. OCHOBHBIE

42 METO/IbI PEIICHUS UPPALMOHATBHBIX
ypaBHEHUH
Uppaunonanbusie ypaBHeHHs. OCHOBHBIE

43 METO/Ibl pELICHUSI UPPALIUOHATBHBIX
ypaBHEHUH
Wppannonansubie ypaBHeHH. OCHOBHBIE

44 METO/IbI PELICHHS] UPPALUOHAIBHBIX
yYpaBHEHUH

45 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUU




HMPPALMOHAIIBHBIX YPABHEHUN

PaBHOCWIIBHBIE ITEPEXO/IbI B PELICHUN

46 HMPpAIMOHAIIBHBIX YpaBHEHUN

47 PaBHOCHIIbHBIE TTEPEXO/IBI B PEIICHUHT
HppaIMOHAJIHBIX YpaBHEHUN

48 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUHN
HUPpAIMOHAIIBHBIX YpaBHEHUHN
CpoiicTBa u rpaduK KOpHsI N-0i CTENeHU

49 KakK (yHKIIMH OOpaTHOM CTETICHH C
HaTypaJbHBIM MTOKa3aTeJIeM
CpoiicTBa u rpaduK KOpHs N-0i CTeNeHN

50 Kak (yHKIIMH OOpaTHOW CTETICHH C
HaTypaJbHBIM MTOKa3aTeJIeM
KontponpHas padota: "CsoiicTBa u rpadux

51 KOpH# N-oi crenenn. MpparmoHaibHbIe
ypaBHEHUS"

59 CreneHsp ¢ pallMOHAILHBIM [TOKA3aTeNeM U
e€ CBOICTBA

53 CreneHsp ¢ pallMOHAIBLHBIM [TOKA3aTeIeM U
e€ CBOICTBA

54 CreneHs ¢ pallMOHAIBLHBIM [TOKA3aTeIeM U
e€ CBOICTBa

55 [TokazarenbHas ¢yHKIHA, €€ CBOMCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUN A5
peuieHus: ypaBHEeHU I

57 Hcnonb3oBanue rpaduka GyHKIUN A5

peLIeHNs ypaBHEHUIN




[TokazarenbHbie ypaBHeHU. OCHOBHbIE

58 METO/Ibl PELICHHUS TIOKA3aTeIbHBIX 1
YPaBHEHUH
OKa3aTenbHbIe ypaBHEeHUS. OCHOBHEIC
1 0
59 METO/IbI PEIICHHUS TIOKA3aTeIbHBIX 1
YpaBHEHUU
OKa3zaTenbHbIe ypaBHEeHUS. OCHOBHEIE
1 0
60 METO/IbI PEIICHHUS TIOKa3aTeIbHBIX 1
YpaBHEHUU
61 Kontponbnas pabora: "[lokazarenpHas 1
kuust. [lokazarenpHbIE ypaBHEHUS
yH H n
62 Jlorapudm gucna. CoiicTa norapugpma 1
63 Jlorapudm gucna. CoiicTa orapupma 1
64 Jlorapudwm uncna. CoiicTBa Jorapupma 1
SATUYHBIC U HAT BHBIC JIOTApU(PMBI
65 ec € U HaTypaJIbHBbIE JIOTa 1
SATUYHBIC U HAT BHBIC JIOTApU(PMBI
66 ec € U HaTypaJIbHBIE JIOTa 1
67 [TpeoOpazoBaHue BEIPAKEHHUH, COJICPIKAINX 1
sorapudmsl
68 [TpeoOpa3zoBanue BEIpaKEHNH, COACPIKAINX 1
sorapudmsl
69 [TpeoOpa3zoBaHue BBIPAKEHHUH, COJICPIKAIMX 1
Jorapudmel
70 Jlorapupmuueckas GyHKIHS, €€ CBOWCTBA U 1
rpaduk
71 Jlorapudmuueckast QyHKIH, €€ CBOWCTBA U 1
rpaduk
72 Hcnonb3oBanue rpaduka GyHKIUN A5 1




peuieHus ypaBHEHUI

Ncnonb3oBanue rpaduka GyHKIUN A5

3 peuleHus ypaBHEHUI
Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE

74 METO/1bl pELIeHUs JJorapu(PMUUECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE

75 METO/1bl pelIeHUs Jorapu(PMUIECKuX
YpaBHEHUU
Jlorapudmuuaeckue ypaBHeHusi. OCHOBHBIE

76 METO/IbI pelIeHHs] Jorapu(PpMUIecKux
YpaBHEHUU

77 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHHIM

78 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHHM

79 KontponbHas padota: "Jlorapudpmudeckas
¢dbynaknus. Jlorapudpmudeckue ypaBHeHus"

80 CuHyc, KOCHHYC, TAHT€HC U KOTAHTE€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT€HC U KOTAHTE€HC
YHCIIOBOTO apryMeHTa

82 ApKCUHYC, QpKKOCHHYC M apKTaHT'€HC
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCUHYC M apKTaHT'€HC
YHCIIOBOTO apryMeHTa

84 Tpuronomerpuueckas OKpy>KHOCTb,

ONpCACIICHUEC TPUTOHOMCTPHUICCKUX




(YHKIMI YUCIOBOTO apryMeHTa

Tpuronomerpuueckas OKpy>KHOCTb,

85 OTIpe/IeIICHUE TPUTOHOMETPUICCKHIX 1
(GYHKIMI 9UCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

87 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIbI 1

88 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYIIBI 1

90 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX 1
BBIPAKEHUI

o1 [IpeoGpa3oBaHKe TPUTOHOMETPUUECKUX 1
BBIPOKEHUI

92 [IpeoOpa3oBaHrEe TPUTOHOMETPHUIECKUX 1
BBIPAKEHUI

93 [IpeoOpa3oBaHrEe TPUTOHOMETPHUIECKUX 1
BBIPAKECHUHN

94 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1

95 Pemenne TpuroHOMETPUYECKUX YpaBHEHUM 1

96 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1

97 Pemenne TpUroHOMeTpUYECKUX YPaBHEHHIMA 1

98 Pemenne TpUroHOMeTpUYECKUX YPaBHEHHIMA 1

99 Pemenune TpuroHOMeTpHYECKUX YpaBHEHHIA 1

100 Pemenune TpuroHOMeTpHYECKUX YpaBHEHHIA 1
KonTponsHas pabora:

101 "TpUrOHOMETPUYECKUE BBIPAXKEHUS U 1
TPUTOHOMETPHUUYECKUE ypaBHEHUS"

102 ITocnemoBaTeALHOCTH, CIIOCOOBI 3aIaHHUs 1




nociaeaoBaTenbHoCTEr. MeTon
MaTEMaTHYECKON MHIYKLIMU

MOHOTOHHBIE B OTpaHUYCHHBIC

103 mocJieIoBaTebHOCTH. IcTOopus aHamm3a
0ECKOHEYHO MaJIbIX

104 Apudmernueckas rnporpeccus

105 I'eomeTrpuueckas nmporpeccust

106 beckoHeuHo yObIBaroIasi reoMeTpudecKas
nporpeccust

107 CymMa GecKoOHEYHO YOBIBArOIIEH
reOMEeTPUYECKOM Mporpeccuu

108 JIMHEHBIN ¥ SKCIOHEHIIUATIBHBIA POCT.
Yucno e. @opmyrna CI0KHBIX MPOLIEHTOB

109 JIMHEHBIN U SKCIOHEHIIUATIbHBIA POCT.
Yucno e. @opmyrna CIOKHBIX MPOILIEHTOB

110 Hcnonb3oBanue mporpeccuu Ajsi peuieHus
pealIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 KounTponsHas pabora:
"I[locnenoBaTenbHOCTH U Mporpeccuu’

112 HenpepsiBHBbIC PYHKIIMHM U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI I'paKOB
byHKIMII

114 CpoiicTBa (hyHKIIMIA HETIPEPHIBHBIX Ha
OTpe3Ke

115 CBoiicTBa (hyHKIIMH HETIPEPHIBHBIX Ha
OTpe3Ke

116 Metoa MHTEpBaJIOB ISl pEICHUS




HEPABEHCTB

MGTOI[ HUHTCPBAJIOB JIA PCHICHUS

117
HEPABEHCTB

118 MeTto1 UHTEPBAJIOB /ISl PELICHUS
HEPABEHCTB

119 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GbyHKIMM 115 pereHus 3a1a4

120 [IpuMeHeHne CBOWCTB HEMPEPBIBHBIX
GyHKIMM 115 perieHus 3a1a4

epBasi ¥ BTOpast MPOU3BOIHbIE KIHH

121 I1 VH

122 Omnpenenenre, TeOMETPUUECKHN CMBICTT
MPOU3BOTHOMN

123 Omnpenenenue, GU3NIECKUN CMBICIT
MPOU3BOTHOM

124 VYpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIMN

125 VYpaBHEeHHE KacaTeIbHOU K TpaduKy
byHKIMH

126 [IpousBoIHBIE 2JTIEMEHTAPHBIX (DYHKIIHMA

127 [IpousBoIHBIE 2JTIEMEHTAPHBIX (DYHKIIHMA

128 [IpousBoiHAst CyMMBI, IPOU3BEACHHUS,
YaCTHOTO U KOMMO3UINU (DYHKIUI

129 [IpousBoiHas CyMMBI, POU3BEICHHS,
YaCTHOTO U KOMITO3UIIMU (HYyHKLIUH

130 [IpousBoHas CyMMBI, IPOU3BEACHHUS,
YaCTHOTO U KOMITO3UIIMU (QYHKLUH

131 KonTtponsHas padota: "[IpouszBoanas”




132 [ToBTOpEeHue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHui: "YpaBHeHus"
133 [ToBTOpeHue, 06001ICHNE, CHCTEMATH3AIUS 1
3HaHui: "Oyakunn"
134 Wrorosas koHTposbHas paboTa 1 1
135 HroroBast KOHTpOJBbHAS padoTa 1 1
136 HOBTOPGHI/IG, 000011eHHe, cCUCTEMATHU3AIUS 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 136 10

[TPOI'PAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

KonTtpoibHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
HU3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

[IpuMeHeHne npon3BOIHOMN K
HCCIe0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEM MBI

[IpuMeHeHne nmpon3BOIHOMN K
HCCIeA0BaHUIO (PYHKIIMHI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne nmpon3BOIHOMN K
HCCIeA0BaHUIO0 (PYHKIIMHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpumeneHnre mpou3BOIHOM K
HCCIeA0BaHUIO0 (PYHKIIMH Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

[Ipumenenre mpou3BOIHOM K
MCCIeI0BaHUIO (QYHKINI Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpumeHeHne Mpou3BOTHOM K
UccleoBaHuI0 (QYHKIMI Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

HaxoxnaeHue HanOOJIBIIET0 U

HANMMCHBIICTO 3HAYCHU HerepBIBHOP'I

(GyHKIMU Ha OTpe3Ke

HaxoxaeHue HanOOJIBIIET0 U




HaWMEHBIIETO 3HaYEHUS HEIIPEPBIBHOU
(GyHKIMHU HAa OTpE3Ke

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(GyHKIMU Ha OTpE3Ke

10

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUSI HEMTPEPHIBHON
(YHKIIMM Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIETrO U
HaWMEHBIIIETO 3HAYEHUS HEeMTPEPHIBHON
(GYHKIMH Ha OTpe3Ke

12

Haxoxnenne HanOOJIBIIErO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPBHIBHON
(hyHKIIMM Ha OTpe3Ke

13

[IpumeneHnne Tporu3BOTHOM JIst
HaxO0JKJICHUS HAWJIYUIIIETO PEIICHUS B
MPUKIIATHBIX 3a/1a4ax

14

[Ipumenenue mpou3BOIHOM JIst
HaxO0JKJICHUS HAMITYYIIEr0 PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

15

[TpumMeHeHre MTPOU3BOTHOM ISt
OTIPEJICIICHUs] CKOPOCTH U YCKOPEHUS
nporiecca, 3aJaHHOro (OpMYIIOHN HITH
rpagukoM

16

[Ipumenenre npou3BOIHON IS
OIIPENENIEHUS CKOPOCTH U YCKOPEHUS
nporecca, 3a1aHHOTO (GopMYIIOi UITH
rpadukom




17 Kommosutus ¢hyHKImii

18 Komnozunust GyHKImiz

19 Komnozunust GpyHKImiz

20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

21 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

29 KonTponsnas pabora: "UccnenoBanue
(GYHKIMI ¢ TOMOIIBIO TPOU3BOIHOM"

23 [lepBooGpa3Hasi, OCHOBHOE CBOWCTBO
epBOOOPa3HbBIX

24 [TepBooOpa3zHbIe AIeMEHTAPHBIX (YHKITUH.
[IpaBuna HaxoXAeHUSI TEPBOOOPA3HBIX

o5 [TepBooOpa3zHbIC FIeMEHTAPHBIX (YHKITUH.
[IpaBuna Hax0XkAEHUS IEPBOOOPA3HBIX

26 HuTterpan. ['eomeTpuyueckuii CMbICTT
WHTerpaia

97 Brruncnenue onpenenéHHOro HHTerpaa
o ¢popmyne Herorona-Jleitoaua

08 Brruncnenue onpenenéHHOro HHTerpaia
o ¢popmyne Herotona-JleitOnuna

29 [IpumeHeHre uHTerpana st HAXOXKIACHUS
Ionaied mioCKux Quryp

30 [IpumeHeHne nHTErpana i HaXOXKACHUS
00BEMOB T€OMETPUUYECKHX TET

31 [Tpumeps! pemenuit tuddepeHInaIbHBIX

yYpaBHEHUH




[Tpumeps! pemenuii quddepeHInaIbHBIX

32 .
ypaBHEHUH
MaremaTnueckoe MOAEIMPOBAHUE

33 PEATBHBIX MTPOLIECCOB C MIOMOIIBIO
maddepeHInanbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepsoobpasznas u
uHTerpan”

35 Tpuronomerpuyeckue QyHKIIHH, UX
CBOMCTBa U rpaduku

36 TpuronomeTpruyeckue GyHKIHHA, UX
CBOMCTBA U rpapuku

37 TpuronomeTpuyeckue GyHKIHHA, UX
CBOMCTBa U rpadpuku

38 Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBaA U rpaduku
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 ypaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
O160p KOpHEH TPUTOHOMETPUIECKHUX

41 yYpaBHEHUH C TOMOIIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH
O160p KOpHEH TPUTOHOMETPUIECKHUX

42 YPaBHEHUH C TIOMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKUX

YPaBHEHUH C TIOMOIIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemrenne TpuroHOMETpUYECKUX

44
HEPABEHCTB

45 Pemenune TpuroHoMeTpuuecKux
HEPABEHCTB

46 Pemenune TpuroHoMeTpu4ecKux
HEPABEHCTB

47 Pemenune TpuroHoMeTpruuecKux
HEPABEHCTB
Kountponsnas pabora: "['paduxu

48 TPUTOHOMETPUUECKUX (PYHKIIUA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OcCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEIIEHUS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEILIECHHS
[I0Ka3aTeJIbHbIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEIICHHS
[IOKa3aTeJIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pEILIECHHS
norapu(pMUUECKUX HEPAaBEHCTB

54 OCHOBHBIE METO/IbI PEIIECHUS
norapu(pMUUECKUX HEPAaBEHCTB

55 OcHOBHBIE METO/BI PELLIEHUS
norapu(pMUUECKUX HEPAaBEHCTB

56 OcHOBHBIE METO/IBI PELLIEHUS




norapu)MUIECKUX HEPABEHCTB

OcHoBHEIC MCTOAbI PCIICHUS

> UppaIoOHATEHBIX HEPABEHCTB
58 OCHOBHBIE METOIbI PEIICHUS
UppaMOHAIEHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEIICHUS
MppaIoOHATEHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEIICHUS
WppaIoOHAIEHBIX HEPABEHCTB
61 I'padrueckre METOIBI peleHHS
MppaIMOHAIEHBIX YPaBHEHHUN
62 I'padrueckre METOIBI peleHHS
MppaIMOHAIEHBIX YPaBHEHHI
63 I'paprueckue MeToIbl pelIeHUs
[IOKa3aTeJbHbIX YPaBHEHUH
64 I'paprueckue MeTOIbl pelIeHUs
[IOKa3aTeJIbHbIX HEPABEHCTB
65 I'padrueckue MeTobl peLeHHs
norapu(pMUUECKUX ypaBHEHUH
66 I'paduueckue MeTobl peLeHHs
norapu(pMUUECKUX HEPAaBEHCTB
67 I'padrueckue MeTobl peLeHus
norapu(pMUUECKUX HEPAaBEHCTB
I'padrueckue MeTO bl peLIeHNs
68 MOKa3aTeNbHBIX U JIOTapU(PMUIECKUX
yYpaBHEHUH
69 I'padrueckue MeTOIbl pelIeHNs




MOKa3aTeNbHBIX U JIOTapU(PMUIECKUX
YpaBHEHUI

70

I'padrueckre METOIBI pelIeHHS
[I0Ka3aTeIbHbIX U JIOrapu(pMUUECcKux
HEPaBEHCTB

71

I'padmueckue MeToab! pereHus
MOKa3aTeIbHbIX U JOrapu(pMUUecKux
HEPABEHCTB

72

KonTponsnas pabora: "UppannoHaibHele,
MoKa3aTesabHbIE U JIoTapupMUUecKue
HepaBeHCTBA"

73

KommnnekcHeie yncna. Anrebpanueckas u
TpUTroOHOMETpHUecKas (HOpPMbI 3aIucCu
KOMIIJIEKCHOTO YHCIIa

74

KommiekcHbie uncia. Anredpanyeckas u
TpUroOHOMETpHUecKas (HOPMbI 3aIUCU
KOMIIJIEKCHOTO YHCIIa

75

Apudmernueckue onepaiuu ¢
KOMILJIEKCHBIMU YK CIIaMU

76

Apudmernyeckue onepaiuu c
KOMILJIEKCHBIMU YHCIIAaMU

77

I/I306pa)KeHI/IC KOMIIJICKCHBIX YHMCCJI Ha
KOOpI[PIH&THOfI IIJIOCKOCTHU

78

I/I306pa)KeHI/IC KOMIIJICKCHBIX YHMCCJI Ha
KOOp,HHHaTHOﬁ IIJIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii crenenn
13 KOMIIJIEKCHOTO YUCIIa

80

®opmyna Myaspa. Kopau n-oii crenenun




13 KOMIIJICKCHOI'O 4HCJia

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHUCECIT I

81 pereHust PU3NIECKUX U TEOMETPUIECKUX
3a1a4

82 KonTtponsnas padota: "KomruiekcHbie
qucia"

83 HatypanbHble 1 1ienpie grcia

84 HarypanbHble u nensle yncna

85 [IpumMeHeHwe MPU3HAKOB ICTUMOCTH
EJTBIX YUCEell

86 [TpumeHeHwe MPU3HAKOB ICTUMOCTH
EJTBIX YUCEell

87 [IpuMeHeHre MpU3HAKOB AETUMOCTH
mensix uncen: HOJ u HOK

88 [IpuMeHeHre MPU3HAKOB AETUMOCTH
mensix uncen: HOJ u HOK

89 [IpuMeHeHue MPU3HAKOB AETUMOCTH
LEJIBIX YUCEJI: OCTATKHU 110 MOIYIIO

90 [IpuMeHeHue MPU3HAKOB AETUMOCTH
LEJIBIX YUCEJI: OCTATKHU 110 MOIYIIO
[IpumMeHeHue MPU3HAKOB AEITUMOCTH

91 LeJIBIX Yucell: aroput™ Epknuja s
peleHus 3a/1a4 B LEJIbIX YUCax

92 KonTtponpHast padoTa: "Teopus enbIx
yucen"

93 CucrteMa U COBOKYITHOCTh YpaBHEHUIA.

PaBHOCHUIIBHBIE CUCTEMBI B CUCTEMBI-




CICACTBUA

Cucrema ¥ COBOKYITHOCTb YPaBHEHUI.
94 PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CIIEACTBUSA

95 OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
COBOKYITHOCTEHN pallMOHAJIbHBIX YPABHEHUN

OCHOBHBIC METOJIBI PEIICHHS CHCTEM U
96 COBOKYITHOCTEH MppalMOHaIbHBIX
YpaBHEHUU

OCHOBHEBIE MCTOABI PEIICHUA CUCTEM U
97 COBOKYITHOCTEH MOKA3aTEIbHBIX
yYpaBHEHUU

OCHOBHEBIE MCTOABI PEIICHUSA CUCTEM U
98 COBOKYITHOCTEH MOKa3aTeIbHBIX
ypaBHEHU U

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
99 COBOKYITHOCTEH JIoTapu(PMUIECKUX
ypaBHEHUH

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
100 COBOKYITHOCTEH JIOTapu(PMUIECKUX
ypaBHEHUH

[TpuMeHeHHe CUCTEM K PEIICHUI0
MaTeMaTUYECKUX 3a/1a4 U 3a/1a4 U3

101 pa3nMYHBIX 00JaCTel HAYKH U peallbHOM
KU3HU, HHTEPIPETALUs TOTyICHHBIX
pe3ynbTaToOB

HpI/IMeHeHI/IC CHUCTCM K PCIICHUIO
MaT€MaTUYCCKUX 3aJa4 U 3aJa4 U3

102




pa3nuyHbIX 00JacTeil HAYKHU U pPeabHOM
JKU3HU, HHTEPIIpETaLUs TOJTYy4CHHBIX
pe3yJIbTaTOB

[IpuMeHeHNEe HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3a/1a4 ¥ 3a]1a4 U3

103 pa3nu4HBIX 00IacTeil HAYKH U peabHOM
KU3HU, THTEPIPETAHS TIOTYIEHHBIX
pe3yabTaToOB
Kontponbhas padota: "Cucremsr

104 paMoHATBFHBIX, UPPAIIHOHATBEHBIX
MOKa3aTeIBHBIX U JIOTapU(YMUIECKAX
ypaBHeHUH"

105 PanmonaneHbIE ypaBHEHHUS € TapaMeTpamMu

106 PanmonanbHbie HEpaBEHCTBA C
napaMmeTpamu

107 PanmionanbHbBIE CUCTEMBI € TTapaMeTpaMu

108 HppanunonanbHbie ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

109 WppatmoHaiibHble CUCTEMBI C
rnapameTpamu

110 [TokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 IToka3zaTenbHBIC CHCTEMBI C TTapaMETPAMHU

112 Jlorapudmuueckue ypaBHEHUS,
HEpaBEHCTBA C apaMeTpamMu

113 Jlorapugpmuueckue CuCTEMBI ¢
napaMeTpamu

114 TpuronomeTpruyeckue ypaBHEHHUs €




napaMmeTpamu

115 TpuronomeTpruyeckue HEPaBEHCTBA C
napaMeTpamu

116 TpUroHOMETPUYECKUE CUCTEMBI C
rapamerpamu

[TocTpoenune u ucciaegoBaHue
117 MaTeMaTHYECKUX MOJIENIeN pealbHbIX
CUTYALMH C MOMOUIBIO YPABHEHUH C

napaMeTpamu

[TocTpoenune u ucciaegoBaHue
118 MAaTeMaTHYEeCKUX MOJIEIeH peaTbHbIX
CUTYallUil C TOMOIIBIO CUCTEM YPaBHEHHI

C MmapaMeTpaMu

[TocTpoenune u ucciaegoBaHue
MaTeMaTHYEeCKUX MOJIEICH peabHbIX
CUTYallUi C TOMOIIBIO CUCTEM YPaBHEHHI
C IapameTpaMmu

119

120 KonTtponbHas padota: "3agauu ¢
napameTrpamu"

[ToBTOpEeHuE, 0600IIECHNE,

121
cucTemMaTu3anus 3HaHui: "YpaBHenus"

[ToBTOpEHUE, 0000IICHNE,

122
cUcTeMaTu3aIus 3HaHui: "YpaBHEHUS

[ToBTOpEHUE, 0000IICHNE,
123 CHUCTEMAaTH3alys 3HaHUH: "Y paBHEHHUSI.
Cucremsl ypaBHeHUI"

124 [ToBTOpEeHnue, 06061IeHNE,
cucreMmarusanvs 3Hanui: "HepaseHncraa"




[ToBTOpEenue, 060061ICHNE,

125 o | 1
cucremaru3anus 3HaHuii: "HepaBeHcTBa
IToBTOpenue, 06001IEHNE,

126 1
cuctemaruzanus 3Hanuii: "HepaBencrsa"
[ToBTOpEHue, 06001ICHNE,

127 cucteMaruzanus 3Hanuit: "[IponsBoaHas u 1
e€ npumeHeHue"

[ToBTOpeHnue, o6o0IICHNE,

128 cucremarusanus 3Hanuii: "IIponsBoaHas u 1
e€ npumeHeHune"
[ToBTOpeHnue, 0600IICHNE,

129 cucremarusanus 3HaHuii: "IIponsBoaHas u 1
e€ npumeHeHue"

[ToBTOpeHue, o6o0IICHNE,
HcTeMaTu3anus 3Hanuii: "MaTerpan u er

130 CHCTEMaTH3a 3Ha "UuTerpai u ero 1
npuMeHeHue"

131 [ToBTOpeHue, o6o0IICHNE, 1
cucrtemaTtusanus 3Hanuil: "OyHknun"

132 [ToBTOpEHME, 060OIICHNE, 1
cucrtemaTtusanus 3Hanuil: "OyHknun"

133 [ToBTOpEHUE, 0000IICHNE, 1
cucreMarusanus 3HaHuii: "Oyukuun"

134 Hroropas koHTpoJIbHAs paboTa

135 Hroropas koHTpoJIbHAs paboTa 1 1

136 [ToBTOpEHnue, 060061IeHNE, 1
CHCTEMATH3alIMs 3HAHUI

OBILIEE KOJIMYECTBO YACOB I10O 136 10

[TPOTPAMME




MaremarTuka. YuyeOHblil kype «I'eomerpus. Yriy0JIeHHbIH YPOBEHb)»

HOACHUTEJIBHAS 3AIIMCKA

['eometpust siBasieTcss OOHUM K3 0a30BBIX KYpPCOB Ha YpPOBHE CpPEIHEro
oOmiero oOpa3zoBaHusi, TaKk Kak 00€CIeYMBaET BO3MOKHOCTh U3YUEHUS TUCUUILIINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHUTAPHOI'O LMKIIA.
[lockonbKy  JlOTMYECKOe  MbllIieHHue,  (GopMHpyeMoe  MpU  U3YUCHHUH
oOy4YaromMUMHCS TOHATHUMHBIX OCHOB T'€OMETPUHU, IIPHU JO0KA3aTEIbCTBE TEOPEM U
NOCTPOEHHUM LIETIOYKH JOTUYECKUX YTBEPKIACHUW NMPHU PELICHUH F€OMETPUUYECKUX
3aJa4, YMEHHME BBIABUIaTb U  OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITONIB3YIOTCSl TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nYecKux 3aaad.

Llens ocBoeHust mporpaMmbl yueOHOro kypcea «I'eomeTpus» Ha yriyO0inEéHHOM
YpOBHE — pa3BUTHE WHIUWBHUIYAIbHBIX CIOCOOHOCTEH OOydYaromMXcs IMpH
U3YYeHUH T'€OMETPHUH, KaK COCTaBJISIONIEH MpeaMeTHoN obnactu «MaTtemaTuka u
uHpopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIONIb30BaHUs Oosee TriyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
CHEeLM(PUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIEIIHOTO MPO(EeCCHOHATIBHOTO
00pa30BaHUs, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMAaTUKU.

[IpuoputeTHpIMH 3a7auyaMu Kypca TE€OMETPHUM Ha YINIyOJEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

pacIlIMpeHne NMPEACTABICHUS O T€OMETPUM KaK 4aCTH MHUPOBOM KYJIBTYpBI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPHUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (uUrypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh M HU3y4aTh
pa3HbIE SABJICHUS OKPYKAIOIIETO MUpPA, 3HAHUE TIOHATHIHOIO anmnapara 1o pasjaeiny
«CtepeoMeTpus» yueOHOro Kypca reOMETpUH;

¢opmMupoBaHue  yMeHHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
MPOCTPAHCTBEHHBIX (UIypaX U HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHE TEOPEM,
GopMyn M yMeHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMBI M HAXOIUTh
HECTaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM
MUpE MHOTOTPAHHMKM M TeEJla BpalleHUs, KOHCTPYHPOBAaTh TI€OMETPHUYECKHE
MOJENH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCMOMATUYECKOTO IOCTPOCHHS
MaTeMaTHYECKUX Teopuid, (GpopMHpoBaHHE MOHMMAHUS POJM AKCHOMATHKU IPH
MPOBEJICHUY PACCYKICHUM;

(opMHpOBaHUE YMEHMS BIAJETh METOAAMH J0Ka3aTelIbCTB M AJTOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B



XOJI€ PEIICHUS CTEPECOMETPUUECKHX 3a/1ad U 33/1a4 C IPAKTHICCKUM COJICPKAHUEM,
dbopMHUpOBaHUE TIPEACTABICHHWS O HEOOXOIWMOCTH  JIOKA3aTeIbCTB  TIPHU
000CHOBaHMHM MaTEMATUICCKUX YTBEPKIACHUN U POJIM aKCHOMATHUKH B TIPOBEICHHUH
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CIIOCOOHOCTEH O0YYArOIIMXCs, TTO3HABATEILHOW aKTUBHOCTH, MCCIICOBATCIIBCKUX
YMEHHH, KpUTHIHOCTH MBIIUICHUS, HHTEpECca K N3yUYECHUIO T€OMETPHH;

dbopmupoBaHue (HYHKIIMOHATHLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABaTh TMPOSBICHUS TEOMETPHUYCCKUX TIOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PCAIbHBIX JKU3HCHHBIX CHUTYAlUSIX M MPU HU3YYCHUH JPYTUX
y4eOHBIX  MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICTUPOBAHMS PEANTBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUN TIOJYYCHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJICP)KATEIBHBIMHU JUHUSIMH y4eOHOTO Kypca «l'eomeTpus» B
10-11 «xmaccax sBusitoTcsi:  «lIpsiMble HM  TIJIOCKOCTH B MPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «J[BHKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHUME «YMETh OIEPUPOBATH
MNOHSTUSIMU», PEJIEBAHTHHIMU T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYEHHs B
10-11 kmaccax, OTHOCHUTCA KO BCEM COEpKaTeIbHBIM JUHUSM y4eOHOro Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTesIbHbIM JIMHUAM, HO U 10 rojaMm o0yuenus. ConepkaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil pabodeil
POrpaMMBbl, PACTPENCIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHPOBAHO TaKUM
00pa3omM, 4TOOBI KO BCEM OCHOBHBIM, MPHHITUITHAIBLHBIM BOIIPOCaM O0yJaronIuecs
oOpamaiuch HEOJHOKPATHO. OTO  TMO3BOJIAET OPraHW30BaTh  OBJAJICHHE
Tr€OMETPUUYECCKUMU MOHSATUSMH U HABBIKAMU TMOCIIEIOBATENIBHO U MOCTYIATEIBHO, C
COOJI0/IEHNEM TIPUHIIUIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKHX MPECTABICHUN 00YYaIONIUXCsl, PACIIUPSS U YIIIyOIIss
e€, o0pa3ys IpOYHbIE MHOKECTBEHHBIC CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISECT:

co3gath ycnmoBus qns  guddepeHnnanuu  O0ydeHHUs,  MOCTPOCHUS
WHJMBUAYaIbHBIX 00pa30BaTEIbHBIX MPOTpaMM, OOECHEUYUTh YIIIyOJIEHHOE
M3y4YeHHE TEOMETPHH KaK COCTaBIstoIel yaeOHoro npeamera «MaTteMaTukay;

MOJITOTOBUTHh OOYYAIOIIUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o01uM 1 podeccruoHaIbHBIM 00pa30BaHUEM.



Ha wuzyuenme yueOHOro kypca «l'eoMerpusi» Ha YIIIyOJIEHHOM YypOBHE
otBoauTcs 204 yaca: B 10 xmacce — 102 gaca (3 gaca B Heneno), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIO).

COJEPKXAHUE OBYUYEHUA

10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TIOHATUS ~ CcTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpancTBo. [loHATHE 00 aKCMOMATUYECKOM TIOCTPOCHUU CTEPEOMETPUHU:
AKCUOMBI CTEPEOMETPUU U CIIC/ICTBUS U3 HUX.

B3anmHOe pacnosiokeHue MNpsIMBIX B MPOCTPAHCTBE: IEPECEKAIONINECs,
napajuiejbHble U CKpelluBaromuecs mnpsiMmble. [IpU3HaKW CKpENIMBAIOIINXCS
npsiMbiX. [lapaniensHOCTh OPSIMBIX U TJIOCKOCTEHM B IPOCTPAHCTBE : MapaIJICIbHbIC
NpsIMbIE B IPOCTPAHCTBE, MAPAILICIBHOCTh TPEX MPAMBIX, NapaIeIbHOCTh NPSIMOM
u 1ockoctd. [lapanmnenbHOe W ILEHTpallbHOE MPOSKTUPOBAHUE, H300paKCHUE
¢uryp. OCHOBHBIE CBOWMCTBa TMapajuIeIbHOTO NpOeKTUpoBaHuUsA. M3o00pakeHue
dburyp B mapamiesbHON MPOCKIMH. YTJIBl C COHANPABIEHHBIMU CTOPOHAMHM, yTOJ
MEXy NpsMBIMH B MpocTpaHcTBe. [lapamienbHOCTh MIIOCKOCTEH: NapasuiebHbIe
IUIOCKOCTH, CBOMCTBA MapaJLICITbHBIX IJIOCKOCTEH. [Ipocrenimme
IPOCTPAHCTBEHHBIE (UTYphl Ha IUIOCKOCTH: TeTpad’Ap, TMapajulesieuie],
MOCTPOCHUE CECUCHUM.

[TeprieHAUKYISPHOCTD NMPSIMON U IUIOCKOCTU: MEPIEHIANKYIISPHbIC MPSIMBIE B
IPOCTPAHCTBE, NPSIMbIE MapaJUIeJIbHbIE M TMEPHEHIUKYJISIPHBIE K IIJIOCKOCTH,
NpU3HAK MEPNEHAUKYJISIPHOCTA TPSIMOM M IUJIOCKOCTH, TeOopeMa O MpsiMou

NEPHEHIUKYISIPHON MJIOCKOCTH. OpToronanpHOE POEKTUPOBAHHUE.
[lepnieHAUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCTD  IUIOCKOCTEW: MPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
wiockocre. Teopema 0 TpE€X NEPHEHAUKYIIApaXx.

Yriael B NPOCTPAHCTBE: YIrOJl MEXKIY NPSAMOW U IUIOCKOCTBIO, JBYIPaHHBIN
YIOJI, JIMHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHbBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YTIJIOB TPEXTPAHHOIO yrya. TeopeMbl KOCMHYCOB W CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHororpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpansHuka. Ilpusma: N-yrosbHas
npu3Ma, npsiMasi 1 HaKJIOHHas MPU3MbI, OOKOBasi U MOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapamnenenunen, nOPSAMOYTOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparwaiimime mnytm Ha TIOBEpXHOCTM MHOrOrpaHHuka. Teopema Oiepa.



[IpoctpancTBennas Tteopema Iludaropa. Ilupammpma: n-yroiapHas mnHupamMuja,
npaBuwibHas W yceu€HHas nupamuibl. CBoiicTBa pédbep M OOKOBBIX T'paHel
[IPaBWIBHOM nUpaMuiabl. lIpaBuiibHbIE MHOTOTpAaHHUKM: IPAaBUJIbHASA MpU3Ma HU
[IpaBWIbHAs IHWpPAaMUIA, [paBWJIbHAsA TPEYroJibHAas NHUPaMUAA U IPABUIIBHBIN
TeTpa’ap, kyO. IlpenacraBieHue o NpaBUWIBHBIX MHOTOIPAHHUKAaX: OKTajJp,
JNOACKadAp U UKOCADIP.

Bbrunciienne 31€eMEHTOB MHOTOIPAHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IIoNaJb OCHOBaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON MPU3MBI.
[Inomaasr OOKOBOM TMOBEPXHOCTH M MOBEPXHOCTU MPABHIBHOM MHUPAMMIBI,
Teopema O IUIOLIAAN YCEUEHHOU MUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTbl CHUMMETPHM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpusi B NPaBWIBHOM MHOTOIPAaHHUKE: CHUMMETPUS
napajulesenuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUS NPABUIbLHOMU
IAPAMUBI.

BekTophI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHAIIPABIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIIpaBJICHHBIEC BEKTOPBL. PABEHCTBO BEKTOPOB. [I€HCTBHS ¢ BEKTOPAMHU: CIIOKEHUE
U BBIYUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXKEHHE BEKTOpa Ha
gucyio. CBOMCTBA CIOKEHUs BEKTOPOB. CBOICTBA YMHOXKEHUSI BEKTOpa HA YHCIIO.
IlonsTHe KOMILIAaHApHBIE BEKTOPBI. [IpH3HAaK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoOKEHHH BEKTOpa IO  TPEM
HEKOMIUIAHAPHBIM  BekTOpaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatsel BekTOopa. CBsA3b MEXAYy KOOpAMHATAMU BEKTOpa H
KOOpJMHATaMU TOYEK. YTOJ MexXay Bekropamu. CKalIpHOE IPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tesa Bpamenust

[loHsTHS: MOWIMHIPUYECKAs TIOBEPXHOCTh, KOHWYECKas TOBEPXHOCTH,
chepudeckasi TMOBEPXHOCTb, oOOpasylonue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, map. Bzammuoe pacmosoxeHue
chepsl M TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpalieHusl Ha TIockocTh. Pa3Béprka nunuHapa u KoHyca. CuMmmerpus chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoi U
HAKJIOHHOW TPU3MBI, IIIMHIAPA, TUpaMHUIbl 1 KoHyca. O0BEM Iapa u M1apoBOTO
CerMeHTa.



KomOunanuu Ten BpallleHUss U MHOTOrpaHHukoB. [Ipu3ma, BnucaHHas B
HWIMHAP, OINHCAaHHAs OKojJo uuiauHApa. Ilepeceyenne cdepbl u mapa c
mwiockocThlo. Kacanue mapa u cdepsl miockoctbio. [loHsATHE MHOrorpaHHuMKa,
OMHMCAHHOTO OKOJO c(epbl, cdepbl, BIUCAHHON B MHOTOIPAaHHHUK WA TEJO
BpalleHUs.

[Inomanpe MOBEPXHOCTH IUIMHApPA, KOHYCa, IUIOMaas chepsl U €€ JacTei.
[Togobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IUIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BPAIlCHUS: CEUEHUS ITUIUHIpA
(mapajmienbHO M NEPIEHIUKYJISIPHO OCH), CEYeHHs KOHyca (mapajieibHble
OCHOBAHUIO U TIPOXOASAIINE UYepe3 BEPIINHY), CEUCHUS I1apa, METObl TOCTPOCHUS
CEUYECHMI: METOJ CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MepeHoca
CEKYILEH MITIOCKOCTH.

BekTopbl U KOOPANMHATHI B MPOCTPAHCTBE

Bektopet B mpoctpanctBe. Omnepanuu  Haja BeKTopamu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no 6asucy. KoopAMHATHO-BEKTOPHBI METOJ TpPHU PEIIEHUH TI'€OMETPUUYECKUX
3a/1ad.

JABuKEeHMSI B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEGHWH. Buasl JBWXKEHUHN: TapaulelbHBIA TEpPEHOC,
LHEHTpalbHasl CHUMMETpPHS, 3€pKaJIbHAas CUMMETpHUSA, IMOBOPOT BOKPYT MPSIMOM.
[Ipeobpazosanus nomoous. [Ipssmas u chepa Ditnepa.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaskmaHckoe BOCIIMTAHUE:

c(hopMHUPOBAHHOCTD IPakTAHCKOM MO3UIIMU 00YJAIOIIErocs KaKk aKTHBHOTO U
OTBETCTBEHHOTO  4YJ€HAa  POCCHMCKOTO o0111eCcTBa, MpeJCTaBICHUE O
MaTeMaTHYeCKUX OCHOBAX (PYHKIIMOHHPOBAHHUS PA3TUYHBIX CTPYKTYD, SBICHUH,
MpOLEyp TPaXIAAHCKOTO oOmIecTBa (BBIOOPHI, OMPOCH M JIPYroe), yMEHHE
B3aMMOJICICTBOBATh C COIMAJbHBIMH MHCTUTYTaMH B COOTBETCTBHHU C WX
GYHKIIUSIMY U HAa3HAYCHUEM;

2) maTpuoOTH4YECKOe BOCIIUTAHME:



c(hOpMUPOBAHHOCTh POCCUICKON T'PAKIAHCKON HACHTUYHOCTH, YBAXKECHUS K
MPONUIOMY M HACTOAIIEMY POCCUUCKOW MAaTEMaTHUKH, EHHOCTHOE OTHOUIEHHE K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOW MATEMATUYECKOM LIKOJIBI,
UCIIOJb30BaHUE ATUX JOCTHKEHUM B JAPYrMX HayKax, TEXHOJOTHsX, cdepax
SKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHUE TYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapojaa, chOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHUS, 3TUYECKOTO MOBEACHUS, CBA3AHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTMXKCHUN HAayKM U JICSITEIbHOCTHIO YYEHOr0, OCO3HAHUE
JUYHOTO BKJIa/ia B IOCTPOCHHUE YCTOWUMUBOTO OYIYIIIETO;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETHUYECKOE OTHOUIEHHE K MHUpPY, BKIIOYAs AICTETHUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajlau, PEIICHUH, pacCyXJAeHUN, BOCIPUUMYHBOCTh
K MaTEMaTUYECKUM aCTIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pusuveckoe BocnuTaHME:

chOpMUPOBAHHOCTh YMEHHUS TMPUMEHSATH MaTEeMaTUYeCKHWe 3HAHUS B
MHTEpECcax 3JI0POBOro 1 0e30MmacHOro oopasa KU3HH, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THTaHUE, COAIAHCUPOBAHHBIM PEXKHUM 3aHATUNA H
OTIbIXa, peryisipHasi ¢pu3nueckas akTUBHOCTD), (PU3MUYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHIATUSAX CHOPTUBHO-03J0POBUTEIIBHOM €SI TENBHOCTBIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TpPYIdy, OCO3HaHUE LIEHHOCTU TPYIOJIOOUS, HMHTEpPEC K
paznuuHbIM  chepaM  MPOQPECCHOHANBHON  JESTENIBHOCTH, CBSI3AHHBIM €
MaTEMaTUKON U €€ NUPHIOKCHHSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOD
Oynymeit mnpodeccun W peanu3oBbIBaTh COOCTBEHHBIC JKU3HEHHBIC IIJIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa30BaHHI0 U
caM000pa30BaHUI0 HAa MPOTHKEHWHW BCEH JKU3HM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIIEHUU MPAKTUYECKHUX 3a]1a4 MATEMATUUYECKOW HAIIPABIEHHOCTH;

7) 3K0JIOrM4YecKoe BOCIIUTAHHUE:

c(hOpPMHUPOBAHHOCTh  JKOJOTUYECKOW KyJIbTYpbl, TOHMMAHUE BIUSHUSA
COLMAIIBHO-3KOHOMHMYECKUX IMPOLIECCOB HA COCTOSIHUE MPUPOAHOM M COLIMATIBHOMU
Cpellbl, 0CO3HaHME TJI00AIBHOTO XapaKkTepa dKOJIOTHIECKUX TTPOOIeM, OpUeHTAIUS
HAa TIPUMCHEHHE MATeMAaTWYECKUX 3HAHWWA JUIsi penieHus 3agad B 00JacTu
OKpPYXalUIEW Cpeapl, IUIAHUPOBAHHE IIOCTYNIKOB W OLEHKM HMX BO3MOYKHBIX
MOCJICACTBUH JIJISI OKPYKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOr0 MO3HAHUA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKW U  OOIIECTBEHHOW  MPAKTUKH, TOHUMaHUeE
MaTeMaTU4eCKOM HayKu Kak c(epbl YelIOBEYECKOM JEeSITeNIbHOCTH, ATanoB ¢



pa3BUTHA W 3HAYMMOCTH JUISL PA3BUTUSA LMBWIM3ALMM, OBJIAJACHUE S3BIKOM
MaTeMaTUKAd M MaTeMaTU4YECKOW KYyJIbTYpOM KakK CpPEACTBOM IIO3HAHUSA MUpa,
TOTOBHOCTb OCYILECTBJIATH ITPOEKTHYIO H HCCIEIOBATEIBCKYIO JESTEIBHOCTD
VWHJVMBUAYAIBHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE eiiCTBUS

ba3oBble JiornyecKkue NecTBUA:

BBISBJISTE M XapaKTepPU30BaTh CYIISCTBCHHBIC MPU3HAKH MAaTEMaTHYECKHX
O0OBEKTOB, TOHATHA, OTHONICHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS TIOHSATUH, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIINH,
OCHOBaHHUS JIJIsi 0000IICHHS M CPAaBHECHHUS, KPUTEPHUH MPOBOJIMMOTO aHAJIN3a;

BOCIIPUHHMMATh,  (OPMYJIUPOBaTh W  NPeOoOpa3OBBIBATH  CYXKICHUS:
YTBEPANTEIbHBIC H OTPHUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U O0IIHE, YCIOBHBIC,

BBISBJISATH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U PO TUBOPCUHS
B (pakTax, JaHHBIX, HAOJIIOMCHUAX W YTBEPXKICHHSX, MpEAJiaraTh KPUTCPUU JUIS
BBISIBJICHUSI 3aKOHOMEPHOCTEH M MPOTHBOPCUYUH;

JieNaTh BBIBOJBI C MCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAyKTHUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;

IPOBOAUTH CAMOCTOSITENIBHO JI0Ka3aTeNIbCTBA MATEMATUYECKUX YTBEPKICHUN
(MpsiMble U OT MPOTUBHOTO), BEICTPAUBATH apTyMEHTAIMIO, IPUBOIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)K/IEHUS U BHIBOBL;

BBIOMpATh CIOCOO pelieHus ydeOHOH 3amayu  (CpaBHHMBATh HECKOJIBKO
BApMAHTOB  pelIeHUs, BbIOMpaTh HamboJee  MOAXOMAIUMHA C  Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnble uccienoBarejabCcKue 1eHCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKUNA HMHCTPYMEHT IMO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (PHUKCHUpYIOIMHME  MPOTUBOpPEYHE,  MPoOIeMy,
yCTaHaBIMBATh MCKOMOE W JaHHOE, (hOpMHUPOBATH TUIMOTE3y, APTYMEHTHUPOBATH
CBOIO TIO3UIINIO0, MHCHHE,

IPOBOAUTH CAMOCTOSTEIFHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEIOBaHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro oObeKTa, sIBIEHUS, mpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKITy 00BEKTaMU, SIBICHUSMH, ITPOIIECCAMU;

CaMOCTOSATEILHO (POPMYIHPOBATH OOOOIIECHHS W BBIBOJBI IO pPe3yJbTaTaM
MPOBENEHHOTO  HAOIO/IEHWs, WCCIENOBAaHUS, OIECHUBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3YyJbTAaTOB, BEIBOJIOB U 0000IICHHMIA;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TMPOIECCa, a TaKKe BBIIBUTATH
MIPEATOIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ ungopmaumeii:



BBISIBIIATH ACPUIMTH MH(POpPMAIMK, JaHHBIX, HEOOXOAUMBIX IJi1 OTBETa Ha
BOIIPOC U JJIs pEUICHUS 3a]1auu;

BbIOMpaTh MH(OPMAIMIO U3 UCTOYHUKOB PAa3JIMYHbIX TUIIOB, aHAJIU3UPOBATh,
CUCTEMATU3UPOBaTh W HMHTEPIPETHUPOBATH WH(GOPMALMIO Pa3IUYHBIX BHJIOB U
dbopm npencTaBiIeHUs;

CTPYKTYpPHpPOBaTh HMH(POpPMALMIO, MPEICTaBIATh €€ B pa3IMYHBIX (popmax,
WUTIOCTPUPOBATh Tpaduuecky;

OLICHUBATh HaJEKHOCTh uH(popMauu 1o CaMOCTOSITEIBHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE yHUBEPCAJIbHbIE YUeOHbIe 1elCTBUS

OoOmenue:

BOCIIPUHUMATH U (OPMYJTUPOBATH CYKJICHUSI B COOTBETCTBUH C YCIOBUAMH U
HEeJasIMU OOIIEHUs, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOYKY 3pCHHUS B
YCTHBIX M TMCBMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUs 3ajayw,
KOMMEHTHPOBATh MOJTYUYCHHBIN Pe3yJIbTarT;

B XOJIe OOCYXXJIeHMsI 3a]laBaTh BOMPOCHI IO CYIIECTBY OOCYXIa€MOW TEMBI,
npoOJieMbl, pellaeMoi 3aJaud, BBICKA3bIBATh HJICH, HAIICJICHHBIE Ha TIOMCK
peIIeHus, COIMOCTaBIIATh CBOM CYXKACHHUS C CYXICHUAMH APYTHX YYaCTHHKOB
nuajora, oOHapy)XHBaTh Pa3IM4Ue U CXOJCTBO TMO3HUIIMM, B KOPPEKTHOH (opme
dbopMyITHUpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUSI;

NPEACTABIATh PE3yJIbTaThl PEIICHUS 3aJlauu, SKCIIEPUMEHTA, UCCIeAOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3aaad
IIPE3CHTAIIMN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YyHUBepPCAJIbHbIE yYeOHbIE 1eHCTBUSA

Camoopranuszanus:

COCTaBJIATH IIJIaH, AITOPUTM PEIICHUS 3aJ1aud, BEHIOMPATh CIIOCOO PEIICHUs C
YIETOM MMEIOIINUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
1 KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C y4éTOM HOBOM MH(pOPMAITUH.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIA HHTEJJIEKT:

BJIAJCTh HABBIKAMHU  IIO3HABATEIIBHOM  peduiekcMu Kak  OCO3HaHUSA
COBEPIIAEMBIX JEUCTBUUA M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAACTh
Croco0aMu CaMOIIPOBEPKU, CAMOKOHTPOJIA Mpollecca MU pe3ysbTaTa pelIeHUs
MaTeMaTHYECKOM 3a7a4u;

MPEJABUACTh TPYAHOCTH, KOTOPhIE MOT'YT BO3HUKHYTh IPH PEIICHUU 3aJ1auH,
BHOCUTH KOPPEKTUBHI B JICSITEILHOCTh HA OCHOBE HOBBIX OOCTOATENILCTB, JaHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBHE PE3yJbTaTa LUEIH U YCIOBUIM, OOBSCHATh IPUUHHBI
JOCTUKEHUSI WJIM HEJIOCTH)KEHHS PE3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OLIUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBmecTHAasl 1eATEJIbHOCTh:

NOHMMATh M HCIOIb30BaTh MPEUMYIIECTBA KOMAaHJIHON M MHIMBHUIYyaIbHOU
paboThl MpW pelIeHHH YYeOHbIX 3aJad, NOPUHUMATh IeJib COBMECTHOM
JEeSATENbHOCTH, IUIAHUPOBATH OPraHU3alMIi0 COBMECTHOM paboThl, pacnpeneisTh
BUJIBI PabOT, JOroBapuBaThCs, OOCYX JaTh TNPOLIECC U pe3yiabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPYMIOBBIX (PopMax paboTsl (00CYXJeHUs, 0OMEH MHEHHIA,
«MO3TOBbl€ IITYpPMbI» W HWHBIE), BBINOJHATH CBOIO YacTb pabOThl U
KOOPJMHUPOBATH CBOU JCUCTBUS C APYTMMHU YJI€HaMUd KOMAaHJbl, OLEHUBATH
KayecTBO CBOErO BKJaJa B OOIIMHA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHUS.

NPEAMETHBIE PE3YJIBTATHI

K xoniy 10 knacca oOyvaromuiicst HAy9UTCS:

¢ CBOOOJIHO OIEPUPOBATH OCHOBHBIMHM TMOHSATUSIMU CTEPEOMETPUU TPH
pEIIeHNH 3a7a4 U MMPOBEICHUH MAaTEMAaTUYECKUX PACCYKIACHUH;

o IPUMEHATH AKCMOMBI CTEPEOMETPUU U CIEICTBUS M3 HUX TMPU PEIICHUH
reOMETPUUECKUX 3a/1a4;

e KJIACCU(PUIIMPOBATh B3aMMHOE PACIONIOKEHHUE MPSIMBIX B TMPOCTPAHCTBE,
IUIOCKOCTEH B MIPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEN B MIPOCTPAHCTBE;

¢ CBOOOJIHO  ONEPUPOBATH  TOHSTHSMHU, CBSI3aHHBIMH C  yrjaMud B
IPOCTPAHCTBE: MEXIY MPSIMBIMH B TPOCTPAHCTBE, MEXAY MPSMON U
TUIOCKOCTBIO;

 CBOOOJIHO OTIEpUPOBATH MOHATUSIMHU, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;

e CBOOOJIHO pacro3HaBaTh OCHOBHBIE BHJBI MHOTOTPAHHHUKOB (MpHU3MA,
UpaMHIa, MPSMOYTOJIBHBIN Tapalijiesienumnes, Ky0);

e KJIACCU(PUITMPOBATh ~ MHOTOTPAHHHWKH,  BBIOWpas  OCHOBaHUS  JUIS
KJIaCCH(UKAITIH;

¢ CBOOOJIHO  OMEPHUPOBATH  MOHATHUSMH, CBS3aHHBIMH C  CEUYCHHEM
MHOT'OTPaHHUKOB TJIOCKOCThIO;

e BBITOJIHATH MapaJIEIbHOE, HEHTPAIbHOE U OPTOrOHAIIBHOE MPOECKTUPOBAHUE
¢buryp Ha MIOCKOCTH, BHIMOTHATH U300paKeHUS PUTYD HA IIIOCKOCTH;

e CTPOUTH CEUEHHSI MHOTOIPAaHHUKOB PA3JIUYHBIMU METOAAMU, BBIIOIHATH
(BBIHOCHBIC) IJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX GUTYD:
BUJI CBEPXY, COOKY, CHU3Y;



e BBIYUCJIATH TUTOIIAN TOBEPXHOCTEH MHOTOIPAHHUKOB (TIpH3Ma, MUpaMHUIa),
FEOMETPUUECKUX TN C IPUMEHEHUEM (HOpMYIT;

¢ CBOOOJIHO OIEPUPOBATH MOHATHUSMU: CUMMETPHUS B TPOCTPAHCTBE, IEHTD,
OCh M IUIOCKOCTb CHMMETPHH, ILIEHTP, OCh M IUIOCKOCTb CHUMMETPHUU
durypsr;

¢ CBOOOJTHO OMNEPUPOBATH TMOHSATHUAMH, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJMHATaM B MPOCTPAHCTBE;

e BBITIOJIHATH JICUCTBHSI HaJT BEKTOPAMU;

epelllaTh 3aJa4M HaA JIOKA3aTEIbCTBO MAaTEMAaTHUYECKUX OTHOIICHUH U
HAXO0XJICHUE TCOMETPUYCCKUX BEIMYHMH, TMPUMCHSS W3BECTHBIC METOIBI
NP PEIICHHH MAaTeMaTHYECKHUX 33714 MOBBIIICHHOTO U BBICOKOTO YPOBHS
CJIOHOCTH;

e IPUMEHATH TPOCTEHIIIME MPOTpaMMHBIE CPEICTBA M JJICKTPOHHO-
KOMMYHHUKAIIHOHHBIC CHCTEMBI TIPH PEIICHUU CTEPEOMETPHUCCKUX 3a/1a4;

e U3BJIEKATh, IMPEOOPA30BLIBATH M HWHTEPIPETUPOBATH HHQPOPMAIUIO O
POCTPAHCTBEHHBIX TEOMETPUYECKUX (QuUrypax, mpeACTaBICHHYIO Ha
yepTekax M pUCYHKaX;

o IDUMECHATH  IOJIYYCHHBIC 3HAHUS HA  TPAKTUKE: CpPaBHHUBATh M
aHAIM3UPOBATH peajbHbIE CUTYallUU, MPUMEHATh U3yYEHHbIC TOHATHS B
nmpolecce MOMCKa  pElIeHHs  MaTeMaTH4ecKH  COpMYITUPOBAHHOU
npo0JIeMbl, MOJEIUPOBATh pEalbHbIE CUTYyallMH Ha S3BIKE T€OMETPHH,
UCCJIeIOBAaTh MOCTPOCHHBIE MOJENH C UCIOJIB30BAHUEM T€OMETPUUYECKHUX
NOHSATHM W TEOpeM, ammapara aareOpbl, pemath MPaKTHYEeCKUE 3a7add,
CBSI3aHHBIC C HAXOXKICHUEM T€OMETPUUYECKUX BEIIMUNH;

e IMEThb TPEJCTaBICHUS 00 OCHOBHBIX JTalax pa3BUTUS TEOMETPUU Kak
COCTaBHOM YacTH (pyHIaMEeHTa Pa3BUTHS TEXHOJIOTHI.

K xonity 11 kiacca oOyJaromuiicst HAy9UTCS:

¢ CBOOOJIHO OIEPUPOBATH TMOHSATUSMH, CBS3AHHBIMH C IWIMHAPUYECKOM,
KOHUYECKON U C(hEepUvYecKol TOBEPXHOCTSIMHU, OOBICHITH CIOCOOBI
TIOJTYYCHHS;

e OIIEPUPOBATH TMOHSATUSMHU, CBSI3aHHBIMU C TEJaMU BPAIICHHS: IWIMHIPOM,
KOHYCOM, c(hepoil u mapom;

e pacCmo3HaBaTh TeJa BpamieHus (IMIMHIP, KOHYC, cdepa U map) u 0ObIACHSITH
CIIOCOOBI TTOTYUYEHUS TEN BPAICHUS;

o KJTaCCU(PUITMPOBATH B3AaUMHOE PACIIONIOXKEHUE C(PEephl U TIIOCKOCTH;

 BBIYUCIIATh BEIWYMHBI DJIIEMEHTOB MHOTOTPAHHWKOB W TEJI BpallICHHS,
00BEMBI W TUIONMIAIA TIOBEPXHOCTEH MHOTOTPAHHHUKOB W TEJNl BPAICHUSA,
T€OMETPUIECKUX TeIl C TPUMEHEHUEM (HOPMYT;



e CBOOOJTHO OINEpPUPOBATH TMOHSATUSIMHU, CBA3AHHBIMU C KOMOWHAIMSIMU TE
BpallleHUs U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIUCAHHBIM B chepy u
OMHUCaHHBIN 0KOJ0 cdepsl, chepa, BOUCAHHASS B MHOTOTPAHHUK WU TEJO
BpaIlCHUS;

e BBIUUCIISATh COOTHOIICHUSI MEXK]Y IUIOMIAIMH TOBEPXHOCTEH U 00OBEMaMHU
IT0JTOOHBIX TEI;

e M300pakaTh U3yuyaeMble (UTYpHI, BBINOIHATH (BBIHOCHBIE) TUIOCKHE
YepTeX U U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYyp: BUA CBEpXy, COOKY,
CHU3Y, CTPOUTH CEUEHUS TEJl BpaIllCHHUSI;

e U3BJICKATh, HWHTEPIPETUPOBATH M MPEoOpa3oBbIBATh HHQPOPMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (urypax, MNpeacTaBICHHYIO Ha
YepTekax U pucCyHKax;

e CBOOO/THO OTIEPUPOBATH MTOHITUEM BEKTOP B IMIPOCTPAHCTRBE;

e BBITIOJTHSATH OTEpalMK HaJ BEKTOPaAMU;

*33/1aBaTh MJIOCKOCTh YPABHEHHEM B JICKAPTOBOM CUCTEME KOOPIUHAT;

e pelIaTh TEOMETPUUCCKHE 3a/1a4M HA BBIYUCIICHUE YTJIOB MEXAY MPSMBIMU U
MJIOCKOCTSIMU, BBIUUCIICHUE PACCTOSIHUN OT TOYKH IO TIJIOCKOCTH, B IICJIOM,
Ha MIPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/Ia MPU PEIICHUH;

¢ CBOOOJIHO OMEpUPOBATh TMOHSATUSIMU, CBSI3aHHBIMU C JBUXKEHHEM B
IPOCTPAHCTBE, 3HATh CBOMCTBA JIBHXKEHUM;

¢ BHITIOJIHATh M300paK€HUs] MHOTOTPAaHHUKOB M TeN BpaIllEHUs TpH
napajieIbHOM T[E€pEeHOCE, LIEHTPAIbHOM CUMMETPUHU, 3€pKajIbHOMN
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPsIMOi, Mpeodpa3oBanus moqo0us;

e CTPOUTH CEYEHUsI MHOTOTPAHHUKOB M TEJl BpAlICHHUSA: CEUEHHUs LHWIUHIpA
(mapajuiesibHO U TIEPIICHAUKYJISIPHO OCH), CEUCHUSI KOHYca (TapajuieibHbIe
OCHOBAHUIO ¥ IPOXOJSIIINE YEPE3 BEPUINHY ), CEUCHUS 1I1apa;

* ICTIOJIb30BaTh METOJbl IOCTPOCHUS CEUEHUW: METOJ CJEAO0B, METOA
BHYTPEHHEr0 MPOEKTUPOBAHUSA, METO/]I IEPEHOCA CEKYILIEH IIOCKOCTH;

e IOKA3bIBaTh T€OMETPUUYECKUE YTBEPKICHUS;

e IPUMEHSATH TEOMETPUUYECKUE (AKTHI [JIs PEIICHHUS CTEPEOMETPUUECKHUX
3a/a4, MPEANoJIaralolinX HECKOJbKO MIArOB PEIICHHS, €CIH YCIOBHS
IIPUMEHCHHMS 3aJI1aHbl B IBHOW 1 HESIBHOU (hopMme;

epellIaTh 3aJa4M HA JIOKA3aTE€IbCTBO MATEMAaTHUYECKUX OTHOIICHUH U
HAXOXKJICHHE T€OMETPUUYECKUX BEJIUYHH;

e IPUMEHATh MNPOrPAMMHBIE CPEJICTBA M BJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI MIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;

e IPUMEHSTH MOJTYUYEHHbIC 3HAHUSI HAa MPAKTUKE: CPABHUBATH, AHAIU3UPOBATH
U OLEHUBATh pEalbHbIE CUTyalldH, MPUMEHSATh H3YUYECHHBIC TOHSTHS,
TEOpPEMBbI, CBOMCTBA B IPOIECCE IOMCKA PEIICHHS] MaTeMaTUYeCKH



chopMyIUpOBaHHOW MPOOJIEMBI, MOJEIUPOBATH pEajbHbIE CUTYyallMu Ha
SI3bIKE€ T€OMETPUHU, UCCIIEA0BATh MOCTPOCHHBIE MOJICNIU C UCTIOIL30BaHUEM
FCOMETPUYECKUX TMOHSITHUH M TEOopeM, ammapara aiareOpbl, pemnaTh
MPaKTUYECKUE 3aJauM, CBSI3aHHBIE C HAXOXKJACHUEM T'€OMETPUUYECKUX
BEJINYUH;

e UMETh TMPEJCTABICHUS OO0 OCHOBHBIX JTalax pa3BUTUS TEOMETPUM Kak
COCTaBHOM YacTu (pyHJaMEHTa pa3BUTHS TEXHOJOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n MPOrpaMMblI Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [NeprieHANKYIAPHOCTD MPSIMBIX U o5
IJTIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16
MHororpaHHuKH 7
BekTopsl B mpocTpaHCcTBE 12
3 HOBTOPGHI/IC, 0000111eHre U CUCTEMaTH3aIH 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HI€HI:IC u 15 1
cUCTeMaTH3alus 3HaHUH
3 OO0BEM MHOTOTpaHHUKA 17
Tena Bpamenus 24 1
5 [Tmomaam moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBuKeHus 5) 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5
cUCTeMaTH3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHbI€E IpaBUIIa U300paKEeHUS HA
PHUCYHKE MJIOCKOCTH, MapajIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[TonATHS cTepeomMeTpHuu: TOUKA, IpsMas,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBUJIa U300paKeHHs Ha PUCYHKE
IJI0CKOCTH, MapajieNbHbBIX MPSIMBIX
(0Tpe3KkoB), cepeIMHbI OTPE3Ka

[TonsiTHS: epeceKarouuecs MIOCKOCTH,
nepeceKaromuecs npsimasi ¥ mioCKOCTh;
MOJIYIPOCTPAHCTBO

[TonsiTHs: mepecekaronuecs MmIOCKOCTH,
NepeceKarouecs npsmas 1 mioCKOCTh;
MOJIYIPOCTPAHCTBO

MHororpaHHUKH, U300paKeHue
MIPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIUX 00BEKTOB

MHororpaHHUKH, U300pakeHne
MIPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIHUX 00BEKTOB

AKCHOMBI CTCPCOMCTPHU U IICPBLIC




CICACTBUA U3 HUX

AXKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 Hux. CrocoOnl 3a1aHust
MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHUs PSMBIX U TIJIOCKOCTEH

10

N300paxkenue ceueHnit nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOJIAT Yepe3 UX
pé6pa. N3o0paxenne nepecedeHust
MTOJTY4EHHBIX IUIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

11

N300paxkenue ceueHnit nupamuabl, Kyba u
MIPU3MBI, KOTOPBIE MMPOXOJIAT Yepe3 UX
pé6pa. N3o0paxeHne nepeceueHust
MOJIYYCHHBIX TJIOCKOCTEH. PackpammmBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

12

N3obpaxenne ceueHnit mupaMuibl, Kyda u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 uX
pé6pa. N3o0paxkeHne nepecedeHust
MOJTyYCHHBIX IUIOCKOCTEH. PackpamnBanue
MMOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

13

N300paxenue ceueHuit mupaMu/ipl, Kyoa u
MIPU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UxX
pé6pa. N3o0paxkeHne nepeceueHust
MOJIy4YEHHBIX TUIOCKOCTel. PackpaniBanue
MOCTPOCHHBIX CEYCHUI Pa3HBIMH 1IBETaMU

14

Meton ciaenoB ajs MMOCTPOCHUA CEUYCHUI




15

Mertoa cieoB Uit HOCTPOCHHS CEUCHHM.
CaoiicTBa nepece4eHnil psIMbIX U
IJI0CKOCTEN

16

Merton cieoB Uit HOCTPOCHHS CEUCHHM.
CpoiicTBa epece4eHnii MpsIMbIX U
IJI0CKOCTEN

17

[TocTpoenune ceuenuit B nmupamue, Kyoe
1o TpéM ToukaM Ha p&bpax. Co3manue
BBIHOCHBIX YePTEKEH U 3aITHCh IIaroB
MMOCTPOCHUS

18

[TocTpoenune ceuenuii B nmupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YePTEKEH W 3aITHCh IIaroB
MTOCTPOCHHUS

19

[TocTpoenune ceuenuii B nmupamue, Kyoe
o TpéM ToukaM Ha p&opax. Co3manue
BBIHOCHBIX YEpPTEKEW U 3aIlKCh I1aroB
MIOCTPOCHUS

20

[TocTpoenune ceuenuii B nmupamue, Kyoe
1o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aKUCh 11aroB
MIOCTPOEHUS

21

[ToBTOpenue mnanumerpuu: Teopema o
MIPOMOPLIMOHANBHBIX oTpe3kax. [lomobue
TPEYTrOJIbHUKOB

22

[ToBTopenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX HA
BBIHOCHBIX 4yepTexax. Mcrtopus pazButus
IUIAHUMETPUU U CTEPEOMETPUH




23

KonTponbHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3anMHOE€ pacnoiokeHue npsMbIX B
npocTtpaHcTBe. CKpeluBaromuecs
npsiMble. [Ipu3HaKku CKpemmnBaromuxcs
npsMbIX. [lapaniensHbie npsmMble B
MIPOCTPAHCTBE

25

TeopemMa o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM NapajuieIbHON
JTAHHOW MPSIMOM, TPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH HA TaHHON
npssMoi. Jlemma o nepecedeHnun
MapaAIJIENbHBIX TPSAMBIX TIIOCKOCTHIO

26

[TapannensHOCTH TpeX NpsAMBIX. Teopema o
TpEX MapaieldbHbIX NPSAMBIX. Teopema o
CKPEILMBAIOIIUXCS MPSMBIX

27

[TapannensHOE TPOSKTHPOBAHUE.
OCHOBHBIE CBOMCTBA NapalIeIbHOTO
npoekTupoBanus. M3o00pakeHne pasHbIX
(uryp B mapamuieabHON TPOSKIINH

28

LlenTpanbHas npoekus. Yroi ¢
COHAIpaBJICHHBIMU CTOPOHAMHU. YTOJI
MEXIY MPSIMbIMU

29

3azla111/1 Ha JOKa3aTCJIbCTBO U
HCCICOAOBAaHHUEC, CBA3aHHBIC C
PACIIOJIOKCHUEM IIPAMBIX B ITPOCTPAHCTBE

30

IloHsTHs: napaJjisieJIbHOCTb HpHMOP'I u
TIJIOCKOCTH B ITIPOCTPAHCTBE. HpI/I3HaK
napalsIeJIbHOCTU HpﬂMOﬁ " IJIOCKOCTH.




CaoiicTBa NapauIeIbHOCTU IPSIMOH U
IUIOCKOCTH

31

['eomerpuueckue 3a1auy Ha BEIYMCICHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
MapajIeIbHOCTBIO MPSMBIX U IJIOCKOCTEH
B IIPOCTPAHCTBE

32

[TocTpoenune ceueHus, MPOXOSIIETO Yepes3
JTAHHYIO TIPSIMYIO HA YePTEkKe U
MapajyIeIbHOTO APYrou npsiMoil. Pacuér
OTHOIIIEHUI

33

[TapannenpHast mpoeKuus, IPUMEHEHUE
JUTSI TIOCTPOEHUS CeYeHUH KyDa 1
napamnenenumnena. CBoncTBa
napajuiefienune1a u IpusMbl

34

[TapannensHble WI0cKoCcTH. [Ipu3Haku
MapayuieNbHOCTH JBYX IMIOCKOCTEMH

35

TeopeMa o mapaieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOAAIIei
yepes TOUKY, He MPUHAAISKAIYIO TaHHOM
IJIOCKOCTH M CIIEACTBUS U3 HEE

36

CBolicTBa napauielIbHbIX IIJIOCKOCTEH: O
MapajuIeIbHOCTH MPSIMBIX TIEPECCUCHUS
MIpH EPECEUEHUN ABYX MapaljiebHbIX
IJIOCKOCTEHN TpeThen

37

CBoiicTBa mapaiesbHbIX MJIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX MPSAMBIX,
3aKJIFOUEHHBIX MEXK]y NTapalljIeIbHBIMU
IJIOCKOCTSIMU; O MIEPECEUEHHUH NPAMOI C
JBYMsI ITApaJIIEIbHBIMU TUIOCKOCTSIMU




38

[ToBTOpenue: reopema [ugaropa Ha
IUIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHSL
MIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA

40

CaoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napajuiesIenunena

41

Boruncnenue 1iauH oTpe3KoB B KyOe U
MIPSIMOYTOJIBHOM ITapajuIeIeuIe1e

42

[lepneHIUKyYISIPHOCTD NPAMOU 1
mockocTH. [Ipu3nak
MEPIEHIUKYISIPHOCTH MPSMOH U
IIJIOCKOCTH

43

[lepneHMKyYISIPHOCTD NPAMOU 1
mwrockocTH. [Tpu3Hak
NEPIECHIUKYIIPHOCTH MPSMOU U
IIJIOCKOCTH

44

TeopeMa o CyllleCTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOU, TPOXOAALIEH
4yepe3 TOUKY IMPOCTPAHCTBA U
MEePIEHIUKYIISIPHON K TUIOCKOCTH

45

IInockocTtu u MEPNCHAUKYIIAPHBIC UM
IpsAMBIC B MHOT'OI'PaHHHUKAaX

46

IInockocTu u MEPNCHAUKYIIAPHBIC UM
IIpsAMBIC B MHOT'OI'PaHHHUKAax

47

[leprieHauKynsAp U HAKJIOHHASL.
ITocTpoenue nepneHuKyIsipa U3 TOUYKN Ha

PSIMYIO

48

[leprieHAUKyISAp U HAKJIOHHASL.




ITocTpoenue neprneHuKyspa U3 TOYKU Ha
IPSAMYIO

Teopema o0 TpEX nepHeHANKYIIpax

49
(mpsimast 1 oOpaTHast)

50 Teopema o TpEX nepHneHAUKYIApaAX
(mpsimast 1 oOpaTHast)

51 Yroa Mmexay CKpelBaroIMMUCS
MIPSIMBIMU
[Touck neprneHaAuKyIIpPHBIX MPSIMBIX C

52 MTOMOIIBIO IEPTIEHIUKYISIPHBIX
IIJIOCKOCTEMN

53 OproroHaibHOE MPOSKTUPOBAHHE
[TocTpoenue ceuenuii Kyoa, MpU3MBl,

54 MPaBWJILHON TUPaMUIBI C TTOMOIIBIO
OPTOTrOHAJIBLHOW MPOEKIUU
[TocTpoenue ceuenuit Kyoa, MPU3MBI,

55 MPaBUWJILHON TUPAMUJIBI C TIOMOIIBIO
OPTOTOHAJILHOM IIPOEKIINU
CummeTpus B IPOCTPAHCTBE

56 OTHOCHTEJBHO TUIOCKOCTH. [ImockocT
CUMMETpU B MHOTOTPaHHUKAX

57 [Ipu3Hak nepneHANKYIIPHOCTH IPSIMOM U
IJIOCKOCTH KaK CIIE€JCTBUE CUMMETPUHN

58 IIpaBunbsHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSHUN OT TOUKH JI0 MJIOCKOCTH

59 IIpaBuiibHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSHUN OT TOUKH JI0 IJIOCKOCTH

60 CrniocoObl ONyCTUTh NEPIEHANKYISAPHI:




CUMMCTpPUs, CABUT TOYKHU I10
NapajuIeIbHOM IIPAMOM

61

CaBur no HenapajienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

KonTtponsnas padora "B3anmuoe
pAacIoJIOKEHHUE NPSIMBIX U IUNIOCKOCTEN B
npocrpaHcTae”

63

[ToBTOpEHME: Yyroy MeX 1y NpsSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKpCHIUMBAOIIUMHUC ITPAMBIMU B
IIPOCTPAHCTBE

65

I'eomeTpuueckre METOIbl BHIYHCICHUS
yriia MeX]1y MPSIMBIMH B MHOTOTpaHHUKaX

66

JByrpanubiii yroj. CBOMCTBO JIMHEMHBIX
YIJI0B IBYTPaHHOIO yriia

67

[TepnienaukynspHelie maockocti. CBOMCTBA
B3aMMHO MEPIECHIUKYISIPHBIX MTOCKOCTEN

68

[Ipu3Hak nepneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o mpsiMoi
MepeceyeH s IBYyX MI0CKOCTeN
MEePIEeHIUKYISAPHBIX TPEThEH MIOCKOCTH

69

[IpsiMoyronbHbIN Napajuienenumnen; Kyo;
U3MEPEHUs, CBOWCTBA IIPSIMOYTOJIBHOTO
napasiesenumnesa

70

TeopeMa 0 AUaroHaJii npsmMoyroJibHOTO




Iapajiiejacnuicaa u CJICACTBUC U3 Hee

71

CrepeomMeTpuiecKue U MpUKIaIHbIC
3aJ1a4d, CBSI3aHHBIC CO B3aMMHBIM
PACIIOJIOKECHHUEM IIPAMBIX U IIJIOCKOCTHU

72

[ToBTOpEHME: CKpENTUBAIOIIUECS MPSIMBbIE,
napajuieIbHbIE TUIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHUKAaX

73

[Tapa mapaynenbHbIX I0CKOCTEN Ha
CKPEILMBAIOIINXCS MPSAMBIX, PACCTOSIHHUE
MEXAY CKPELMBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIHSIX

74

PaccrosiHme OT TOUKH 10 TUIOCKOCTH,
paccTosiHUE OT MPSMOMN JI0 TNIOCKOCTH

75

BrrunciieHue paccToAHUI MEXTY
CKPEILMBAIOIIUMHUCS MPSIMBIMHU C
MTOMOIIBIO NEPIIEHIUKYISIPHON MIIOCKOCTH

76

TpéxrpanHblil yroJi, HEpaBEHCTBA JJIA
TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JIJIs
TPEXTPAHHOTO yriia

77

DneMeHTHI chepUuecKOil reOMETPHH:
reoJIe3nYeCcKue JIMHUU Ha 3emiie

78

KonTponsnas pabota "Yrisl u
paccrosiHus"

79

CucremaTtuzanus 3HaHuN "MHOTOTpaHHUK
U €ro 3JIEMEHTHI"

80

[Iupamupa. Buas nupamun. [Ipasunbaas
nupamuja




[Ipusma. IIpsamas u HaKJIOHHAS IIPU3MBI.

81 1
[IpaBunbHas npusma

82 [IpssmMoit nmapaymenenunen, 1
MPSIMOYTOJIBHBIH Mapajuieenumnes, Kyo

83 Brimykieie MHOTOTpaHHuKH. Teopema 1
Ditnepa
Brimykibie MHOTOTpaHHuKH. Teopema

84 Oiinepa. [IpaBuiibHBIE U OTYIPABUIIbHBIE 1
MHOTOTPaHHUKH

85 KouTtponsnas pabora "MHuororpaHHUKH" 1

86 [TonsiTne BEeKTOpa Ha IJIOCKOCTH U B 1
MPOCTPAHCTBE

87 CymMa BEKTOpPOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBuso mapanienenunena 1

90 YMHOXEHHEe BEKTOpa Ha YUCIIO 1
Pa3znoxxenue BekTopa no 6asucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJHOU 1
TUIOCKOCTH

92 CkaysipHO€ NMPOU3BEICHUE 1

03 Berunicnenue yria Mexay BEKTOpaMu B 1
IPOCTPAHCTBE

94 [IpocTeiimme 3aqa4u ¢ BEKTOpaMHU 1

95 IIpocreiimme 3ana4n ¢ BEKTOpaMu 1

96 IIpocreiimue 3ana4n ¢ BEKTOpaMu 1

97 [Ipocreiimme 3anauu ¢ BEKTOpaMu 1

98 O06o0011eHe U cucTeMaTu3alus 3HaHUH 1




99 O06o01IeHne 1 cucTeMaTu3anus 3HaHu ! 1
100 Hrorosas KoHTpoJbHASA padoTa 1
101 Hrorosas koHTpoJsbHAs paboTa 1
102 O06o01IeHre 1 cHCTeMaTH3alus 3HaHU ! 1
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
Mara uudposeie
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue
Bcero H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
1 [ToBTOopenue tems! "KoopauHars! BekTopa 1
Ha MJIOCKOCTH U B IPOCTpaHCTBE"
9 [ToBTOpenue Tems! "CkansgpHoe 1
MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue Temsl "Beruncnenue yria 1
MEK/ly BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpEeHuE TeMBI "YpaBHEHNE TPSAMO, 1
MPOXOSIIEH Yepe3 ABE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YPaBHEHHE IJIOCKOCTH B OTPE3KaxX
6 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YPaBHEHUE IUIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeneHue 1
8 JIuHeiiHbIe HEpaBEHCTBA, JTUHEUHOE 1
IIPOrpaMMHUPOBAHKE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
IIPOrpaMMHUPOBAHKE
10 AHanuTHyecKkue METObl pacuéra yria 1
MEXAY NPSIMBIMU B MHOIOTPAaHHUKAX
1 AHanuTHYECKHE METO/IBI pacuéTa yria 1
MEXAY INIOCKOCTSIMU B MHOTOI'PaHHUKAX
12 dopmyna pacCTOSAHUS OT TOUKH JI0 1




IIJIOCKOCTH B KOOpAMWHATAX

HaxoxpaeHue paccTosiHUi OT TOYKHU 10

13
IUIOCKOCTHU B KyOe

14 Haxosxaenne pacCTOSHUN OT TOYKH 710
TUTOCKOCTH B MIPaBWIIBHOW THPaMU/Ie

15 KontponbHas pabota "Ananuruyeckas
reoMerpus’"

16 CedeHusi MHOTOTPaHHHUKOB: CTaHJApTHBIE
MHOTOTPaHHUKH

17 CedeHusi MHOTOIPAHHUKOB: METO/T CIE0B
CedeHust MHOTOTPaHHHUKOB: CTaHIAPTHBIE

18 IJIOCKOCTH, TIEPECCUCHUS TIPSIMBIX H
IIJIOCKOCTEMN

19 [TapannenpHble NPSMBIE U TUIOCKOCTH:
napajuieNibHble CEYeHUS

20 [TapannenpHble NPsSIMbIE U TIOCKOCTH:
pacy€T OTHOIIECHUM
[TapannenbHblie NPsSMBbIE U TIOCKOCTH:

21 YTIIBI MEXKIY CKPEIIHBAIOIIUMHUCS
MPSIMBIMU
[lepnieHIuKyNApHBIE IPSMBIEC U

99 IJIOCKOCTHU: CTaHJAPTHBIE Maphl
MEePIEeHIUKYISPHBIX TIIOCKOCTEH U
MPSIMBIX, CAMMETPHH MHOTOTPaHHUKOB
[lepnieHuKynApHBIE IPSMBIC U

23 MIJIOCKOCTH: TEOPEMA O TPEX
MePIEeHIUKYIIApax

24 [lepneniuKynsspHBIE MIPSIMBIE U




IIJIOCKOCTH: BBIYMCJIICHUSA OJIMH B
MHOT'OrpaHHUKax

25

[ToBTOpenue: monaau
MHOTOYI'OJIbHUKOB, ()OPMYJIbI JIsI
TI0MIaIeH, COOOPAKCHHMSI 11010 OHSI

26

[ToBTOpenue: monaau
MHOTOYT'OJIbHUKOB, ()OPMYJIbI JIsI
TJI0IA IeH, COOOpaKEeHHSI TOI00Us

27

[ToBTOpEenue: monaau
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TJT0TIA IeH, COOOpakeHUS 101001t

28

[lnomany ceyeHnii MHOTOrPaHHUKOB:
TIJTOTIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 110100Mst

29

[lnomany ceyeHnii MHOTOTPaHHUKOB:
TIJTOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 110100Mst

30

Kontponsnas padota "[loBropeHue:
MHOTOTPaHHUKH, CEUCHUS
MHOTOI'PaHHUKOB"

31

O06Bém Tena. O6beM NPSIMOYTOJIBLHOTO
napaJuiesenuresa

32

3agaun 00 yABOEHUM Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKLUH yria

33

CrepeoMeTpUUECKHE 3a/1a4H, CBA3aHHbIE C
00BEMOM MPSMOYTOJILHOTO
napasiesienumnea

34

HpI/IKHa,[[HLIe 3aga4u, CBA3aHHBIC C




BBIYHCIICHUEM 00bEMa MPSIMOYTOJILHOTO

napajuienenurea

35 O0BEM PSAMOY TIPU3MEI

36 CrepeomMeTpuiecKue 3a/1auu, CBI3aHHBIC C
BBIYHCIICHUEM 00BbEMOB TIPSIMON TIPU3MBI

37 [Ipuknagaeie 3a1a4n, CBSI3aHHBIE C
00BEMOM NPSAMOI PU3MBI
Brruucinenne 00bEMOB TEN ¢ IOMOIIBIO

38 onpenenénHoro uarerpaia. O0sEM
HAaKJIOHHOHN IIPU3MBI
Breruucinenne 00bEMOB TEN ¢ IIOMOIIBIO

39 onpenenénnoro uarerpaia. O0bEM
A PAMHUJTBI

40 ®dopmyna 06bEMa mupamuasl. OTHOIICHUE
00bEMOB MUPAMHU/T C OOIITUM yTIIOM

A1 ®dopmyna 00pEmMa mupamMuael. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOITUM yTIIOM

42 CrepeoMeTprYeCKUE 3a/1a4H, CBI3aHHBIC C
00BbEMaMU HAKJIOHHOW MTPU3MBI

43 CrepeoMeTprYECKHUE 3a/1a4uH, CBI3aHHBIC C
00BbEMaMU TTUPAMHJTBI
[Tpuknamgaeie 3anaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuknanueie 3anaun o Teme "OOBEMBI
Ten", CBsI3aHHbIE ¢ 00BEMOM MUPAMUJIbI

46 [Ipumenenune o0bEMOB. Boruncienue

pacCcToAHUA N0 MIOCKOCTU




KontponsHas padora "O0béM

47 \
MHOTOTpaHHUKA
Hunuuapudeckas TOBEPXHOCTb,

48 00pa3yroIne UIHHIPUICCKON
MMOBEPXHOCTHU

49 Hunuuap. [psamoi KpyroBoi HAIUHAP.
[lnomaap MOBEpXHOCTH LIWIMHAPA

50 Konndeckast moBepXHOCTh, 00pa3yromme
KOHMYECKOM noeepxHocTH. Konyc

51 CedeHue KOHyca IIOCKOCTHIO,
MapajuieTbHOMN TIOCKOCTA OCHOBAHUS

59 Yceuénnslii konyc. M3o0pakenue
KOHYCOB U yC€YEHHBIX KOHYCOB

53 [Tmomaas 60KOBOM MOBEPXHOCTH H
MOJIHOM MTOBEPXHOCTU KOHYCA

54 [Tmomans 60KOBOM MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYCA
CrepeoMeTrpHuueckue 3aJ1auu Ha

55 JTI0Ka3aTeJIbCTBO U BEIYMCIICHHE,
MIOCTPOCHUEM CEYCHMI HUIMHIIPA, KOHYyCa
CrepeoMeTrpuueckue 3aJ1auu Ha

56 JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
MIOCTPOCHUEM CEYCHMI IUIMHIIPA, KOHYCa

57 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C
HUIHHIPOM

58 [IpuknagHeie 3aqa4n, CBSI3aHHBIE C
UIHHIPOM

59 Coepa u map




60

[Mepeceuenue cdepsl 1 mapa ¢
iockocThro. Kacanue mapa u cepbl
IUIOCKOCTBI0. Bul 1 n300paxkenue mapa

61

ITepeceuenue cdepsl u mapa ¢
mockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. B 1 m300paxkenue mapa

62

VYpasuenue chepsl. [Tnomanp chepsl u e
yacreu

63

CummMmetpus cdepsl 1 mapa

64

CrepeomeTpuyecKHe 3a/1auyu Ha
JI0Ka3aTeIbCTBO U BEIYMCIICHHE,
CBsI3aHHbIE CO chepoi U apoM,
MMOCTPOCHUEM MX CEYCHHH TUIOCKOCTHIO

65

CrepeomeTpHuecKHe 3a1aui Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHHE,
CBsI3aHHBIE CO Chepoii U mapoMm,
MMOCTPOCHUEM UX CEUCHHH TIOCKOCTHIO

66

[IpuknaaHbie 3a7a9u, CBSI3aHHBIEC CO
ctepoit u mapom

67

[ToBTOpEHUE: OKPY)KHOCTH Ha MJIOCKOCTH,
BBIYMCIICHUS B OKPY)KHOCTH, CTaHJapTHBIC
nonoous

68

Paznuunsbie KOM6HH8.I_II/II/I TCJI BpallICHUS U
MHOTI'OI'paHHHUKOB

69

3agaun o Teme ""Tena U MOBEPXHOCTH
BpalieHus"

70

3amaun o Teme ""Tena U MOBEPXHOCTH
BpareHus"




71

KonTtposnenas padota "Tena u
IIOBEPXHOCTHU BpalieHus"

72

O6bem muuHapa. Teopema 06 00bEMeE
IpsAMOro NUJIMHApAa

73

Brrunciienne 0065EMOB TeEII ¢ TOMOIIBIO
onpenenéHHoro uurerpana. OobEm
KOHyca

74

TTimomam OOKOBOH U TIOJTHOM
MMOBEPXHOCTH KOHYCa

75

CrepeoMeTpHyuecKUe 3a/1aul, CBA3aHHbIE C
BBIYHCIIEHUEM 00bEMOB LIWIIMHPA,
KOHYyca

76

[Ipuknagasie 3agaun mo Teme "OO0BbEMBI 1
IJTIONI[au MTOBEpXHOCTEN Te"

77

OO0BEM 1mIapa U IapoBOTrO CEKTOPA.
Teopema 06 o0bEme mrapa. [Tnomans
cdepbl. CTepeoMeTpUUeCKUe 3a1a4H,
CBSI3aHHBIE C BEIYHCIEHUEM 00BEMOB
1apa, IapoBOro CErMeHTa U IapoBOIo
CeKTOpa

78

[Tpuknagaeie 3anaun mo Teme "OO0bEMBI
Ten", CBsI3aHHbBIE ¢ 00BEMOM IIapa u
oaapio ceprl. COOTHOMICHUS MEXKIY
IJIOIAIIMK ITOBEPXHOCTEH U 00bEMaMu
ITOJIOOHBIX TEIl

79

[TogoGHbIE TeNna B TPOCTPAHCTBE.
N3menenne 06bEMa mpu o 1001u.
CrepeoMeTpHuecKUe 3a/1a4u, CBSI3aHHbBIE C




BBbIUHMCIICHHEM 00BbEMOB TeJl U IUIOLIaaeH
IIOBEPXHOCTEH

80

KonTponsnas padora "[Tnomamu
MMOBEPXHOCTH U 00BEMBI KPYTIIBIX T

81

JiBuxkenus npocrpaHcTBa. OToOpakeHus.
JIBw>xenus u paBeHcTBO puryp. O0mue
CBOMCTBA JIBKCHUI

82

Buabl 1BuMKeHMIN: TapauienbHbII
MEPEHOC, LIECHTPAJIIbHAS CHMMETPUS,
3epKajJbHasi CHMMETPHS, TOBOPOT BOKPYT
psAMOM

83

[IpeobpazoBanus noxoous. [psimas u
ctepa Diinepa

84

I'eomeTrpuueckue 3a1auu Ha IPUMEHEHUE
JIBUKCHUS

85

KonTtponbHas padoTa "BekTops! B
npocrpasnctae"

86

O6o06matomiee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—11
KJIaCCOB, CUCTEMaTH3aIUsl 3HAHUIL:
"[TapayyienbHOCTh MPSAMBIX U IIJIOCKOCTEH
B IIpOCTpaHCTBE"

87

O6o06matomee moBropeHue 11 MoHATHIA 1
MeTO0/10B Kypca reomerpuun 10-11
KJIACCOB, CUCTEMAaTH3aIisl 3HAHUMH:
"BexTopsl B npocTpaHCcTBE"

88

O6o6maromiee noroperue 11 nmoHsATHit U
MeTOJIOB Kypca reomerpun 10-11




KJ1aCcCOB, CHCTeMaTH3als 3HaHUMH:
"BexTopsl B npocTpaHcTBe"

89

Ob6o6maromee moropenue 11 moHsTHil u
MeT0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHUH:
"O6beM MHOTOrpaHHuKa"

90

O6o06maromniee nopropenue 11 noustuii u
MeT0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIs 3HAHWH:
"O6beM MHOTOrpaHHUKA"

91

O6o06maromiee nopropeHue 11 noustuii u
METOJIOB Kypca reomerpun 10—-11
KJIaCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"[Tmommaan MOBEpXHOCTH U 0OBEMBI
KpyrJibIxX Ten"

92

O6o6matomee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 1011
KJIACCOB, CUCTEMaTH3aIsl 3HAHUIL:
"[mommaamn MOBEpXHOCTH U 0OBEMBI
KpyrJibIxX Ten"

93

Hrorosas koHTposbHas paboTa

94

HroroBas koHTposbHas paboTa

95

[ToBTOpEeHUE, 0000IICHNE 1
CHCTEMAaTU3aLMs 3HAHUI

96

Hcropus pa3BUTHSA CTEPEOMETPUH KaK
HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




97

Hcropus pazBuTHs CTEPEOMETPUH KaK
HAYKH U €€ pOoJib B Pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

98

Hcropus pasBuTHS CTEPEOMETPUM KaK
HAyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MHIKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

99

Hcropus pasBUTHs CTEPEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUH
COBPEMEHHBIX NMHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

100

Hcropus pasBUTHS CTEPEOMETPHUH KaK
HAyKHU U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

101

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

102

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B Pa3BUTHH
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102




MaremaTuka. Y4eOHbli Kypc «BeposiTHOCTL M craTHCTHKA. ba3oBbIi

YPOBEHb»

HOACHUTEJIBHASA 3AIINCKA

PaGouas mnporpamma y4yeOHOro Kypca «BeposSTHOCTP W CTaTHCTHKA)»
6a3zoBoro ypoBHs juisi oOywaromuxcs 10 —11 kimaccoB pa3paboTraHa Ha OCHOBE
denepalbHOTO TOCYAAPCTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa CPEIHETO
oOmero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX MHPOBBIX TpPEOOBAHMIHA,
NPEIbABIICMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, W TPAIUIUNA POCCHUCKOTO
oOpazoBanus. Peanmuzaiusi mporpaMMbl 0OECTIEUMBACT OBJAJCHUE KITFOUYEBBIMU
KOMIIETECHITUSMH, COCTaBJISIONIMMUA OCHOBY JUISI CAaMOPA3BUTHS W HEMPEPHIBHOTO
00pa3oBaHus, [EJIOCTHOCTh OOIIEKYIBTYPHOTO, JIMYHOCTHOTO M TTO3HABATEIHLHOTO
Pa3BHUTHS JIMYHOCTH O0YYaOIIUXCSI.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

VYueOHbiii Kypc «BeposaTHOCTH M CTaTHUCTHKA» 0a30BOTO YPOBHS SIBISCTCS
NPOJOJKEHUEM U Pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca 0a3o0BOTO ypOBHSA
ocHoBHOM mikoinbl. Kypc mnpennasHadeH st GopMUpOBaHHsS Yy OOy4YarOIIMXCA
CTaTUCTUYECKON KyJIbTYpbl M TIOHUMaHHS pPOJU TEOPUHM BEPOSTHOCTEN Kak
MaTEMaTUYECKOT0 MHCTPYMEHTA JUIsl U3YUYEHUS! CIIy4alHBIX COOBITUM, BEIIUYUH U
nporeccoB. [lpu um3ydeHum kypca oOoramarorcs MNPEACTABICHUS YYaIIUXCS O
METOAaX MCCIEI0BAHUS U3MEHUYMBOTO MUpPA, Pa3BUBAETCS MIOHUMAHUE 3HAUMMOCTHU
U OOIIHOCTH MaTeMaTHYECKHUX METOJIOB TIO3HAHMS KaK HEOThEMJIEMON 4YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHHUSI.

CoaepxaHue Kypca HANpaBJiI€HO HAa 3aKpEIUICHUE 3HAHUW, MOJYYEHHBIX MpHU
M3YYEHUU KypCca OCHOBHOW IIKOJIBI MU HA PA3BUTHE MPEACTABICHUN O CIyYaWHBIX
BEJIIMYMHAX W B3aUMOCBA3AX MEXIY HUMHU HAa BaXHBIX NPUMEPAX, CHOKETHI
KOTOPBIX OYEPIHYTHI U3 OKPYKAIOIIETO MUPA.

B cooTBeTcTBMM € yKa3aHHBIMU LEISIMH B CTPYKType y4eOHOro Kypca
«BeposITHOCTh M CTAaTHUCTHKA» CpeAHEH MIKOJIbI Ha 0a30BOM YPOBHE BBIJCIICHBI
CIIEYIONINE OCHOBHBIE CcoOJepkaTeiabHbie NuHUU: «ClydailHple COOBITHS W
BEPOSITHOCTIY, «CITydailHbIe BETMYMHBI U 3aKOH OOBIIIAX YHCEI.

BaxHyro d4acte Kypca 3aHMMaeT M3yYEHHE TE€OMETPUYECKOrO0 H
OMHOMMAIILHOTO PACIpeNIeNIeHU W 3HAKOMCTBO C WX HEMPEPHIBHBIMU aHAIOTAMHU
— MOKa3aTeJIbHBIM U HOPMAJIBHBIM PACIPEICICHUAMMU.

Conepxanue mauHuM «CnydailHble COOBITUSL W BEPOSITHOCTHY»  CIIYXKUT
OCHOBOM st (hopMUpOBaHUS TPEACTABICHUI O pacHpeiesieHUd BEpOATHOCTEH
MEXKJly 3HAUYCHHMSIMU CIyYalHBIX BEJIMYMH, a TAKXKE 3Ta JMHUS HEOOXOoIHUMa Kak



0aza g M3y4eHUs 3aKoHa OOJBIIUX 4YHcen — (DYHIAMEHTAIBHOTO 3aKOHA,
JCHUCTBYIOIIETO B TMPUPOJAE ¥ OOIIECTBE W HMMEIONIETO MaTeMaTHYECKYIO
dopmanuzammro. CaM 3aKOH OOJIBIIUX YHUCEN MpeajiaracTcsl B O3HAKOMUTEIBHON
dbopMe ¢ MUHUMAJILHBIM MCTIOJE30BAHIEM MaTEMaTHYECKOTO (hopManu3mMa.

Tembl, cCBSI3aHHBIE C  HENPEPHIBHBIMU  CIYYaHBIMH  BEITUYMHAMH,
aKIICHTUPYIOT BHHUMAaHHUE IIKOJIBHUKOB Ha ONMUCAHUU W W3YYCHHM CITyY9alHBIX
SIBJICHUH C TOMOIIBI0 HENpPEephIBHBIX (pyHKIMH. OCHOBHOE BHUMAHHE YIEISACTCS
MOKa3aTeJIbHOMY W HOPMAaJIbHOMY pacHpeJe/ICHUsM, TPU 3TOM IPEAToaracTcs
O03HAKOMUTEIPHOEC W3Y4YCHHE Marepuana 03 JI0Ka3aTeIbCTB TMPUMEHSICMBIX
(dakToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wusyuenue kypca «BeposiTHOCTh M cTaTHUCTMKa» Ha 0a30BOM YpOBHE
OTBOAMTCA | 4Yac B HENENI0 B TEUEHHE KaXJOro roga oOydyeHus, Bcero 68
y4eOHBIX YacoB.

COAEPKXAHHUE YYEBHOI'O KYPCA
10 KJIACC

[IpencraBienne MAaHHBIX C TMOMOIIBIO Tabmui u auarpamMm. CpenHee
apumeTHdecKkoe, MeJIuaHa, HauOoJblliee W HaUMEHbIIee 3HAYCHUS, pa3Max,
JTUCTIEPCHS] ¥ CTAaHIAPTHOE OTKJIOHEHHE YMCIIOBBIX HAOOPOB.

CrnydaliHble SKCTIEpUMEHTHI (OTIBITHI) M CIIy4allHbIE COOBITHS. DIeMEHTapHbIe
coObITHs (MCX0JbI). BeposTHOCTH clydaitHOTO COOBITHS. Bau30cTh 4acTOTHI M
BEpPOATHOCTH  cOObITHiA.  CnydallHble  ONBITBI  C  PaBHOBO3MOXXKHBIMH
AIIEMEHTAPHBIMU  COOBITUSIMUA.  BepoATHOCTM  cOOBITUH B ONBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMUA COOBITUSMH.

Omnepanuu Hag COOBITUSIMU: TTepecedeHre, 00bEANHEHIE, TTPOTUBOTION OKHBIC
coObITHs. J[narpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYcioBHass BEPOATHOCTh. YMHOXKEHHUE BEPOSTHOCTEW. JlepeBo CiiydailHOTO
skcniepuMenTa. @opMyria MmoaHoN BeposTHOCTU. HezaBucuMbIEe COOBITHS.

KomOunaTopHnoe npaBmio ymHoxkeHus. [lepectanoBku u dakropuan. Yucmo
couetanuii. Tpeyronbauk Ilackansa. ®opmyna ounoma HeroToHa.

bunapnblil ciydailHblil onbIT (MCHIBITAaHUE), yeeX U Heyaadya. HezaBucumele
ucnbiTanud. Cepus HE3aBUCHUMBIX HCHBbITaHWK A0 mnepBoro ycmexa. Cepust
HE3aBUCHUMBbIX UCTIBITAHUN bepHyIu.



Cnyuaitnas  BennuuHa. Pacnpenenenne  BeposiTHocTe.  [marpamma
pactpenenenus. [Ipumepsl pacnpeneneHui, B TOM 4YHCIE, T€OMETPUYECKOE U
OMHOMHAIIBHOE.

11 KVIACC

HucioBple  XapakTEpPUCTUKU  CIyYaWHBIX  BEJIMYMH: MATEMATHYECKOE
OKUJIAaHUE, NUCIEPCUs MU CTaHAAPTHOE OTKJIOHEHHWE. I[IpumMepsl npuMeHEeHUs
MaTEeMaTUYECKOr0 OXKHUJAHMsS, B TOM 4YHCJI€ B 3aJadyaxX M3 MOBCEJIHEBHOMN >KU3HM.
MaremaTideckoe OKuJlaHhue OWHAPHOW CIydyalHOW BEJMYMHBI. MaTeMaThuueckoe
O0KUJIAHUE CYMMbI CIy4YaWHBIX BEJIMYMH. MareMaTHyeckoe OXHUIAHUE U
JTUCTIEPCUS T€OMETPUUYECKOT0 M OMHOMHUAIBLHOTO pacipeeieHU .

3akoH OOJBIIMX YHCEI U €ro pojb B HayKe, MPUPOJIE U OOIIECTBE.
Br160opouHbIit METO/ UCCIIEAOBAHUM.

[Iprimepsl HENMPEpPBIBHBIX CIIYYalHBIX BEJIWYMH. [loHATHE O IUIOTHOCTH
pacnpeneneHud. 3agauu, NpUBOASAIINE K HOpMaJIbHOMY pactipenenenuto. [Toustue
0 HOPMAJIBHOM PacCIpEACICHUU.

INVIAHUPYEMBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJbTATHl OCBOCHHS TIPOrpaMMbl y4e€OHOTO TMpeaMeTa
«MaTteMmaTuKa» XapaKkTepHU3yIOTCS:

I'paknanckoe BocnmuTaHue:

c(hOopMHUPOBAHHOCTHIO IPAXKTAHCKON MO3UIIUHA 00YJAIOMIETOCs] KaK aKTHBHOTO
U OTBETCTBEHHOI'O WIEHA POCCHMCKOro oOIecTBa, MPEACTAaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHHS PA3IMYHBIX CTPYKTYpP, SBIICHHM,
MpoLeayp TpakaaHCKoro oOmiecTBa (BBIOOPHI, OMNPOCHl U TMpP.), YMEHHEM
B3aUMOJICMICTBOBATh C COLUHUAJIbHBIMU HMHCTUTYTaMH B COOTBETCTBHUM C MX
GYHKIMAMA 1 Ha3HAYCHHUCM.

IIaTpuoTnyeckoe BOCIMTAHME:

c(hOopMHUPOBAHHOCTHIO POCCHICKON IPaKTaHCKON UIEHTUYHOCTH, YBAXKCHHUS K
MPOLUIOMY Y HACTOSIIEMY POCCUMCKOW MAaT€MaTHKH, [IEHHOCTHBIM OTHOLIEHUEM K
JTOCTHKEHHUSIM POCCUMCKHX MATEMATUKOB U POCCUMCKON MAaTEMATUYECKOM IIKOJIbI,
K WCIIOJIb30BAaHHIO ITUX JOCTIKCHHH B JIPYyrdX HaykaX, TEXHOJOTHAX, cpepax
SKOHOMUKH.

JlyX0OBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM TYXOBHBIX LEHHOCTEN POCCHIICKOrO HapoJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHUS, JTHUYECKOTO  IOBEICHMUS,



CBSI3aHHOTI'O C IPAKTUYECKUM IIPUMEHEHUEM JOCTHIKEHUN HAYKU U AEATEIbHOCTHIO
Y4€HOI0; 0OCO3HAHUEM JIMYHOIO BKJIA/Ia B IOCTPOCHHUE YCTOMUMBOrO OyaylIero.

JCTeTHYECKOe BOCIIUTAHHE:

3CTETUYECKUM OTHOLIEHUEM K MHUpPY, BKJIIOYAs 3CTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, O00BEKTOB, 3ajad, peLIeHUH, pacCyXIeHUN;
BOCIPUMMYHBOCTBIO0 K MATEMaTUYECKUM aCIIeKTaM Pa3jIuYHbIX BUIOB UCKYCCTBA.

DusuyecKoe BOCIMTAHHE:

c(OpPMHUPOBAHHOCTHIO YMEHHSI MPUMEHATH MaTeMaTHYeCKUe 3HaHUS B
MHTepecax 3A0pOBOro u 0e30macHoro o0pasa KM3HU, OTBETCTBEHHOTO OTHOILLICHUS
K CBOEMY 3JIOPOBBIO (30pOBOE MUTaHUE, COANTAHCUPOBAHHBIA PEKHUM 3aHATHI U

OTAbIXA, peryiipHasn (I)I/ISI/I‘ICCKEUI aKTI/IBHOCTB); (1)I/IBI/IIICCKOI‘O
COBCPIICHCTBOBAHMN, pu 3aHATUAX CIIOPTHUBHO 'O3I[OPOBHTCHBHOﬁ
ACATCIIBHOCTBIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYAy, OCO3HAHHMEM IIEHHOCTH TPYJOIIO0HWS, UHTEPECOM K
pasnmuuHbiM  cepam  NPodECCHOHATILHOW — JIESITENBHOCTH,  CBA3aHHBIM  C
MaTeMaTHKON M €€ NPWIOKEHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BBHIOOD
Oynymeit npodeccun W peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC TUIAHBI,
TOTOBHOCTBIO M  CIOCOOHOCTBIO K  MaTeMaTH4YeCcKOMY OOpa3oBaHHUIO H
caM000pa30BaHUI0 HA TMPOTSHKEHUH BCEH JKU3HMU, TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEILICHUH MPAKTUYECKUX 3a7a4 MaTEMAaTUYECKON HAIIPaBJIEHHOCTH.

JKOJI0rH4ecKoe BOCIUTAHHUE:

c(hOpPMHUPOBAHHOCTBHIO HKOJIOTHYECKON KYJIbTYpbl, TOHUMAaHUEM BIUSHUS
COIIMATbHO-3KOHOMUYECKUX IMPOLIECCOB HA COCTOSIHUE MPUPOJHON M COLMAIBHOI
Cpelbl, OCO3HaHHWEM TJ00aTbHOTO XapakTepa OSKOJOTHYECKHX MpoliieM;
OpUEHTAIIMEN HAa MPUMEHEHUE MATEMAaTHYECKUX 3HAHWM [Ji1 peuieHus 3a7ad B
0o0JacCTH OKpY’)Karomiel cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB U OICHKH UX
BO3MOXHBIX ITOCJICICTBUU 111 OKPYKAIOLIEH CPEIbI.

IleHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHS HAaykKu U  OOIIECTBEHHOM TMPAKTUKH, TOHHUMAaHHEM
MaTeMaTUYeCKO HayKd Kak cQepbl YEeIOBEUECKOW eATeTbHOCTH, JTaloB €&
pa3sBUTUS WM 3HAYUMMOCTH JUISI Pa3BUTHUS LMBUJIW3ALMHU; OBJIAJCHUEM SI3BIKOM
MAaTEMAaTHKA ¥ MaTEMaTUYECKOM KyJbTYypOM KaK CpEICTBOM IO3HAHUS MUPa;
TOTOBHOCTBIKO OCYLIECTBJISTh MPOCKTHYK) W MCCIENOBATEIIBCKYHO AEATEIBHOCTH
VH/IMBUYaJbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbDI



MeranpeaMeTHbIE pe3yJbTaThl OCBOSHHUS IMPOTrpamMMbl YYeOHOTO TpeaMeTa
«MareMaTuka XapaKTepU3yTCI OBJIaJICHUEM YHUBEPCATBHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  YVHUBEPCALHBIMU — KOMMYHUKAMUBHLIMU
Oelicmeus MUY, YHUBEPCATbHLIMU Pe2YIAMUBHBIMU OeUCBUIMU.

1)  Vuuseepcarvnvie  nosmasamenvhvle  Oelicméus,  00eCnevUBAIOM
Gopmuposanue 0a308bIX KOSHUMUBHBIX NPOYECCco8 obyuarouuxcs (oceoeHue
Memo0o08  NO3SHAHUSL  OKpYJCarnoujeco  Mupd,  NpUMeHeHue  J02UYEeCKUX,
Ucce008amenbCKux onepayuli, ymenui pabomamos ¢ ungopmayueti).

ba3zoBbie JJornyeckue NecTBUA:

e BBISIBIIATh M XapaKTEPU30BaTh CYIIECCTBCHHBIC MPU3HAKM MAaTEMaTHYCCKUX
O00BEKTOB, TOHATUH, OTHONICHUH MEXIy NOHATHIMH; (HOPMYIUPOBATH
OTpeJeNICHHs]  TOHSATUH; YCTAHABIWBATh CYIISCTBCHHBIH  IMPU3HAK
KiIaccu(UKaIMi, OCHOBaHUS I OOOOIICHHWS W CPaBHCHHS, KPHUTECPUU
IIPOBOAMMOTO aHAJIN3A;

e BOCIIPpUHUMATh,  (QopMyJIHpoBaTH H  IPEOOPa3OBBIBATh  CYXKJICHUS:
YTBEPJUTEIbHBIC W OTPHUIATCIIbHBIC, CIWHWYHBIC, YaCTHBIC W OOIIWE;
YCIIOBHBIC;

eBBISBIIATH  MaTeMaTHYECKUE  3aKOHOMEPHOCTH, B3aMMOCBSI3H |
npotuBopeurss B (aKkTax, [aHHBIX, HAOJNIONACHUSIX U YTBEPXKICHUSIX;
npenjaratb  KpUTepUM  JOJs1  BBIABICHHUS  3aKOHOMEpPHOCTEH U
MIPOTUBOPEUHI;

e I€JIATh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTUKH, IEAYKTHBHBIX U
WHAYKTHUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;

e IPOBOJIUTH CaMOCTOSITEIILHO JTI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJIEHUHN (MIPsIMbIE M OT MPOTUBHOTO), BHICTPAMBATH apryMEHTAIHUIO,
NPUBOJIUTh TPHUMEPHl U KOHTPIPUMEPHI; OOOCHOBHIBATH COOCTBEHHBIC
CYXKIICHUS U BBIBOJIBI;

e BBIOMPATh CIOCOO pemieHuss y4eOHOW 3amadyu (CpaBHUBATH HECKOJBKO
BApUAHTOB pEIICHHS, BHIOMpATh HaWOoJIee MOAXOASIUNA C YIETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3osrble uccienoBare/bCkue 1eicTBHA:

* CTIOJTH30BaTh BOMPOCHI KaK HCCIEAOBATEIBCKUI WHCTPYMEHT IO3HAHMS;
dbopMynrpoBaTh BOMPOCH], (PUKCHPYIONIUE MPOTHBOpPEUHE, MTPOOIeMy,
yCTaHABIMBaTh HWCKOMOE W  JaHHOe, (opMuUpOBaTh  THUIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UITNIO, MHEHUE;

e IPOBOJIUTH CAMOCTOSITENIPHO CITITAHUPOBAHHBINA SKCTIEPUMEHT, UCCIICIOBAHHE
M0 YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, SBIICHUA,
MpoIriecca, BBISBICHUIO 3aBUCUMOCTEH MEXITy OOBEKTaMHU, SBICHUSMH,
MPOIIeCCaMU;



e CAMOCTOATENIBHO (OPMYIHUPOBATH OOOOIIEHUS M BBIBOJIBLI MO pe3ysbTaTaM
MPOBEAEHHOTO HAOJIOACHUS, HCCIIEIOBaHUS, OLEHUBATh JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 000O0IIECHMUI;

e IPOrHO3UPOBATh BO3MOXXHOE pa3BUTHE Ipoliecca, a TaKKe BbBIJIBUTATH
IIPEIITOIOKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ ungopmaumeii:

¢ BBISBIIATH JepunuTsl nHDOpMAIUU, JaHHBIX, HECOOXOIUMBIX JIJIT OTBETa Ha
BOIIPOC U JIJIsl pEIIeHUs 3a1a4H;

e BHIOUPATh MHPOPMAIIUIO U3 HCTOYHUKOB PA3IUYHBIX THUIIOB, aHAIM3UPOBATH,
CHUCTEMATU3UPOBaTh W HWHTEPHPETHPOBATH HWH(POPMAIIUIO Pa3THYHBIX
BUJIOB ¥ )OPM TIPEICTABIICHHUS,

e CTPYKTYpUPOBaTh MH(OpPMAIUIO, TPEJICTaBIATh €€ B pa3IMUHBIX (PopMmax,
WJUTFOCTPUPOBATH TpaPUUECKH;

e OIICHUBATH HaAEKHOCTD uHdopmaru 1o CaMOCTOSITEJTLHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

2) Vuueepcanbhvbie  KOMMYHUKaAmMUEHbBlE  Oclcmeus, 0becneuusaom

chopMUPOBAHHOCIb COYUANLHBIX HABLIKOE 00YUAIOUJUXCAL.

Oo0menue:

e BOCIIPpUHUMATh U (DOPMYIUPOBATH CYKIEHHUS B COOTBETCTBUU C YCIOBUSIMHU
U 1EISIMU OOIIEHUS; SCHO, TOYHO, TPAaMOTHO BBIPAXaTh CBOIO TOYKY
3peHUs B YCTHBIX W MHUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHMS MO XOIYy
pelIeHus 3aa4i, KOMMEHTHPOBATh MOJIYYeHHBIA PE3yNbTaT;

eB X0/ie 0OCYXXJIEHUS 3aJ]aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMON TEMBI,
po0OJIeMBbl, perraeMoi 3ajjaun, BRICKA3bIBATh MJIEH, HAIICJICHHBIE HA TOUCK
pEIICHHs; COIMOCTAaBISATh CBOM CYXKICHUS C CYXKICHUSMU JPYTUX
YYaCTHUKOB JHAJNIorTa, OOHApPYKHBATh Pa3U4He M CXOACTBO IMO3HIIUI; B
KOppeKTHOU hopme GOpMyIHpOBATh PA3HOTIIACHS, CBOU BO3PAKECHHUS;

o IPECTABIISATH PE3YNbTATHI PEIICHUS 3a7a9d, YKCIIEPUMEHTA, UCCIEIOBAHMS,
IIPOEKTa; CaMOCTOSITENIbHO BHIOWpPATh (opMaT BBICTYIUICHHS C Y4ETOM
3a/1a4y Ipe3eHTAIMN 1 OCOOCHHOCTEH ayIUTOPHH.

CoTpyaHu4ecTBO:

 IOHUMATh W KCIIOJIH30BATh MPEUMYIIECTBA KOMAHAHOW U WHIUBHUIYaTHHOM
paboThl TIpU penieHUH YYeOHBIX 3a/a4y; MPUHUMATH I€dh COBMECTHOU
NESTENBbHOCTH, IUIAHUPOBATh  OPTaHM3AIMI0O COBMECTHOW  paboTHI,
pacmpenensiTh BHABI pabOT, MOTOBAPUBATHCS, OOCYXJaTh MPOILECC H
pe3yabTat paboThl; 0000111aTh MHEHUS HECKOIBKUX JIIOIEH;

¢ y9aCTBOBATh B IPYMIOBEIX GopMax padboTel (00CyXIeHHs, OOMEH MHEHU,
«MO3TOBBIC IITYPMbD» W WHBIC); BBIIOJHITH CBOIO YacTh palbOTHl U
KOOPJIMHUPOBATh CBOM JEUCTBUA C JPYTMMH YJICHAMU KOMAaHJIBI;



OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPHUTEPUSIM,
c(hOpMyYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBHS.

3) Vuueepcanvnvie  pezynamuenvie oeticmsus, obecneuusaiom
Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUYHOCHIU.
Camoopranusanus:

COCTAaBIIATH IJIaH, AJITOPUTM PEILIEHUs 3aJlayi, BIOUpATh CIOCO0 pEeIIeHUs C
y4ETOM MMEIOUINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHUN ¢ yU€TOM HOBOW MH(OpMaLUK.

CaMOKOHTPOJIb:

eBJIAJICTh HaBbIKAMHU  [IO3HABATEJIBHOW  pPEQIEKCUU KaK  OCO3HAHMS
COBEpILIAEMBIX JEHCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BIAJETh cIoco0aMu CaMOIIPOBEPKH, CaMOKOHTPOJIsS Ipolecca U
pe3yJibTaTa pelIeHUsl MaTEMaTUYECKOU 3a/1a4H;

e [IPEABUJIETh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTbH IIPU PELICHUU 3aJa4H,
BHOCUTH KOPPEKTUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB,
JAHHBIX, HAMIEHHBIX OLIUOOK, BHISBICHHBIX TPYAHOCTEH;

¢ OLICHUBATH COOTBETCTBUE pe3yJibTaTa LEIM M YCIOBHUSM, OOBSICHATH
IIPUYUHBI JTOCTHKEHUS WJIM HENOCTMIKEHUS PEe3yJIbTaTOB JESITEIBbHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLEHKY PUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATbBI
10 KITIACC

Yurtarh ¥ CTPOUTH TAOIHIIBI U AHATPAMMEBI.

OnepupoBaTh  MOHATUSAMH:  CpeAHee  apudMeTHdYecKoe,  MeAuaHa,
HauOoJbIlIee, HANMEHbBIIIEE 3HAUCHHE, pa3MaX MAaCCHUBA YUCIOBBIX JTAHHBIX.

OnepupoBaTh MOHATUAMU: CIY4YalHBIM SKCIIEPUMEHT (OIBIT) U CIydailHOe
COOBITHE, DIIEMEHTAPHOE COOBITHE (DJIEMEHTAPHBIA HCXO0J) CIyYalHOTO OIBITA;
HaxOJIUTh BEPOSITHOCTU B OIBITAX C PABHOBO3MOKHBIMH CITyYalHBIMU COOBITUSIMH,
HAaXOJUTh W CPaBHUBATh BEPOATHOCTH COOBITUA B M3YUYCHHBIX CIIYYalHBIX
AKCIEPUMEHTAX.

Haxomute u ¢opMynupoBaTh COOBITHSA: TIEpPECEUCHHEe H OO0BEAMHEHHE
JAHHBIX  COOBITHH, COOBITHE, MPOTHUBOMOJIOKHOE  JTAHHOMY  COOBITHIO;
MOJIB30BAThLCS AMarpaMMaMu Jijepa U GopMyJIol CIOKEHHsI BEpOSTHOCTEH TpH
pelieHnuy 3aaad.

OnepupoBaTh MOHATHUSIMU: YCJIOBHAs BEPOSITHOCTh, HE3ABUCUMBIE COOBITHS;
HaxOJIUTh BEPOSTHOCTH C MOMOIIBIO MpaBHJIa YMHOXKEHHS, C MOMOIIBIO JepeBa
CIy4alHOTO OMBITA.

[TpuMeHsTF KOMOMHATOPHOE MPABUIIO YMHOXKEHUS [IPU PEIICHUU 3a/1au.



OnepupoBaTh NOHATUSAMM: HCHBITAHUE, HE3aBUCHMBIE WCIIBITAHUSA, CEpPUS
UCIBITAHUM, ycHeX W HeyJdada; HAaXOAUTb BEPOSATHOCTH COOBITUA B CEpHUH
HE3aBUCUMBIX UCTIBITAHUHN JI0 MIEPBOr0 yCIEXa; HAXOIUTh BEPOSTHOCTH COOBITUH B
CepUHU UCIbITAaHUN bepHyiu.

OnepupoBaTh  MNOHATUSAMH:  CIIydallHass  BEJIMYMHA,  paCHpElESICHHE
BEPOATHOCTEH, JUarpaMMa paclpeaeaeHus.

11 KJIACC

CpaBHUBaTh  BEPOSITHOCTH  3HAYCHUW  CIydyalHOW  BEJIMYHMHBI  TIO
pacnpeiesICHUIO WM C IIOMOIIbIO AUarpaMM.

OnepupoBaTh MOHATHEM MATEMATUYECKOT'O OKUJIAHUS; IPUBOIUTH MPUMEDHI,
KaK TPUMEHSETCS MaTEeMaTUYeCKOe OXHUJAHHWE CIy4aifHOW BEJIMYMHBI HAXOJHUTh
MaTEeMaTUYECKOE OXKUJAAHKE 110 JaHHOMY pacipeieseHUIO.

Nmeth nipesicTaBiieHHEe O 3aKOHE OOJIBIIUX YUCE.

Nmets nipescTaBiieHre 0 HOPMAJIbHOM paclpeeICHUN.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB H TeEM nudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 [IpencraBnenue JaHHBIX U ONIMCATEIIbHAS 4 bubmmoreka [{OK
CTaTHUCTHKA https.//m.edsoo.ru/e0b7b0f1
CrnyyaiiHble OTIBITHI U CITy4aiiHble COOBITHS,
2 OIBITEI C PABHOBO3MOKHBIMHA 3 1 bubmmorexa [IOK
P https://m.edsoo.ru/e0b7b0f1
3JIEMEHTAPHBIMU UCXOIaMHU
3 Omneparuu HaJ| COOBITHSMU, CIIOKEHUE 3 bu6mmoreka [IOK
BEPOSITHOCTEN https://m.edsoo.ru/e0b7b0f1
YcnoBHas BEpOATHOCTb, ACPEBO
4 CITy4aitHOTO OTbITa, (hOPMYIIa IMOJTHOM 6 bubmorexa IOK
v » QOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSATHOCTH M HE3aBUCHMOCTh COOBITHIA
bu6mmoreka [JOK
5 9 o 4
JICMEHTBI KOMBIHATOPHIKH https://m.edsoo.ru/e0b7b0f1
6 Cepun ocaen0BaTeIbHBIX HCIBITAHNN 3 1 bubmmorexa [TOK
p s https://m.edsoo.ru/e0b7b0f1
7 CnyJaiiHple BEJIHMYHHEI U paclpeneneHns 6 bubmotera [JOK
ya pactipea https://m.edsoo.ru/e0b7b0f1
bubnuoreka [JOK
8 00600 % 5 2
ODIHCHHE H CHCTCMATHIAIA SHAHHHA https://m.edsoo.ru/e0b7b0fl
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2



https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1

11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHnoBaHmue pa3jesioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
1 MaremaTi4yecKoe 0KUAaHUE CITy4alHON 4 bubnuoreka [JOK
BEJINYUHBI https://m.edsoo.ru/5fbc5dcl
9 Jlucniepcus U CTaHAAPTHOE OTKIIOHEHUE 4 1 bubnnorexa [JOK
CIIy4ailHOM BEIUYHMHBI https://m.edsoo.ru/5fbc5dcl
bu6moreka [IOK
3 3aKoH Gompum ncen 3 1 https://m.edsoo.ru/5fbc5dcl
4 HenpepsiBHBIE ClTydaliHbIE BETUYHHBI 5 bubnuoreka [IOK
(pacmipenenenusi) https://m.edsoo.ru/5fbc5dcl
bu6mmoreka [IOK
5 H 2 1
OPMBIIBHOS pacpeAcieiit https://m.edsoo.ru/5fbc5dcl
[ToBTOpEeHue, 0600IICHNE 1 bubnuoreka [IOK
6 . 19 2
cUcTeMaTu3aIys 3HaHUH https://m.edsoo.ru/5fbc5dcl
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoabubie | IlpakTuueckue A op
n/n Bcero H3ydeHusi | o0pa3oBaTebHbIE
padoTsbI padoThI
pecypcsl
1 [IpencraBnenue naHHBIX C 1 bubnuorexa [JOK
MTOMOIIBIO TAOJIUI] M TUarpaMm https://m.edso0.ru/25c6d12b
Cpennee apudmeTndeckoe,
MearaHa, HanOoJbIee u
2 HauMEHBIIIee 3HAUCHUS, pa3Max 1 bubmorexa [TOK
- P ’ https://m.edsoo.ru/dd00738d
TMCTIEPCHS, CTAHIAPTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB
Cpennee apudmeTndeckoe,
MeavaHa, HauOoJIbIIee U
3 HauMEHbIIIee 3HaUYeHUs], pa3Max 1 Bubmmorexa [JOK
P ’ https://m.edso0.ru/98645f6c
JHCTIepCHsi, CTAaHIapTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB
Cpennee apudmernyeckoe,
MeraHa, HauOoJblliee U
bubnuoreka [JOK
4 HaWMCHbIIICE 3HAYCHUS, pa3Max, 1
https://m.edsoo.ru/7c9033a8
JCTIepCHsi, CTAaHIaPTHOE
OTKJIOHEHUE YMCIIOBBIX HAOOPOB
CrnyyaitHbie SKCIIEPUMEHTHI
5 (OTBITHI) U Cy4alHbIE COOBITHS 1 bubmmorexa [TOK
1 ] https://m.eds00.ru/347¢1b78
DneMeHTapHbIe COOBITHS (MCXOIbI)
6 BeposTHOCTB CitydaitHOTO COOBITHS 1 bubmorexa HOK
P 1 ' https://m.eds00.ru/64d75244



https://m.edsoo.ru/25c6d12b
https://m.edsoo.ru/dd00738d
https://m.edsoo.ru/98645f6c
https://m.edsoo.ru/7c9033a8
https://m.edsoo.ru/347c1b78
https://m.edsoo.ru/64d75244

BeposTHOCTH COOBITHI B OIBITAX C
PaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITHSIMH

BeposTHOCTE ClTydaiiHOTO COOBITHSI.

bubmmoreka [{OK

! [IpakTuyeckas padora https://m.edsoo.ru/5e8fa94a
Omneparuu HaJl COOBITHSMU:

3 nepeceyeHue, 00beIMHEHNE bubnnorexa [JOK
COOBITHH, TTPOTHUBOIIOJIOKHBIC https://m.edso00.ru/221c622b
coObITus. [{narpammsl Diinepa
Omneparuu HaJ, COOBITHSMMU:

9 nepeceyeHmne, 00beTMHEHNE bubnuoreka [IOK
COOBITHH, TIPOTHUBOIIOJIOKHBIE https://m.edsoo.ru/cc10cle?
coObITus. [lnarpammsl Diinepa

10 dopmyra coKeHUsT BEPOSITHOCTEH bubmorexa [TOK

https://m.edso0.ru/3057365d
VYcnoBHasi BEpOATHOCTD.
11 YMHOXkeHHe BeposTHOCTeH. [[epeBo bubmorexa [TOK
= https://m.edsoo.ru/9a408d25
CIIy4aifHOTO AKCIEPUMEHTA
YcioBHas BEPOSATHOCTb.
12 YMHOXeHHEe BeposTHOCTEH. [[epeBo bubmorexa HOK
= https://m.edsoo.ru/ble76d3a
CIIy4aifHOTO HKCIIEPUMEHTA
YcioBHas BEPOSITHOCTD.
13 YMHOXkeEHUE I]:epO}ITHOCTeﬁ. Hepeso bubmmorexa [TOK
= https://m.edsoo.ru/47fb6b11
CIIy4aifHOTO AKCIEPUMEHTA

14 dopmyna MoIHONW BEPOATHOCTH bubmiorexa LIOK

https://m.edso0.ru/15941bec

15 dopmyrna MoIHON BEPOATHOCTH Bu6mmorexa LIOK

https://m.edsoo.ru/a9ec13c8



https://m.edsoo.ru/5e8fa94a
https://m.edsoo.ru/221c622b
https://m.edsoo.ru/cc10c1e2
https://m.edsoo.ru/3057365d
https://m.edsoo.ru/9a408d25
https://m.edsoo.ru/b1e76d3a
https://m.edsoo.ru/47fb6b11
https://m.edsoo.ru/15941bec
https://m.edsoo.ru/a9ec13c8

16 ®opmyra MOJTHOW BEPOSATHOCTH. bubmmoreka [IOK
HezaBucumbie coObITHS https://m.edsoo.ru/e3dd5ac9
bubnuorexa [JOK
17 Konrpossras padora https://m.edsocI)_.[ ru/29dc6ch9
18 KombOunaTopHoe rnpaBuiio bubnuorexa [JOK
YMHOKEHHUS https://m.edso0.ru/2270cf70
bubnnorexa [JOK
19 Hepecranobicit i paxtopial https:// m.edsocl)_.[ ru/d58ce6d1
. bubnuoreka [JOK
20 Hueno coteranit https://m.edSO(])_.Iru/7904dfb0
21 Tpeyronbnauk ITackamsa. @opmyna bubnuoreka [IOK
6unoma Hrrotona https://m.edsoo.ru/fa47998f
bunapHsIii cy4ailHBIN ONBIT
22| Hommmetnits emrarns Ceprs Buiorera LIOK
HC3ABHCHMbIX HCIIBITAHTI 10 https://m.edsoo.ru/2e1f2368
MepBOro ycrexa
23 Cepusi HE3aBUCUMBIX UCITBITAHUIA bubnuoreka [JOK
bepnynnu https://m.edsoo.ru/e9572a68
Cepusi HE3aBUCUMBIX UCIIBITAHUMN.
24 [IpakTrueckas padoTa c bubnuoreka [JOK
HCTOJIb30BAHUEM 3JIEKTPOHHBIX https://m.edsoo.ru/f4al5al4
TaOJINILL
N bubnunoreka [JOK
25 CysaifHias BT IHHa https:// m.edsocl)l. ru/639be9aa
26 Pacrnipenenenue BeposiTHOCTEN. bubnuoreka [IOK
JuarpaMmma pacrpeneseHus https://m.edsoo.ru/6dc7ff39
27 CymMma 1 npousBeicHHAE bubnuoreka [IOK



https://m.edsoo.ru/e3dd5ac9
https://m.edsoo.ru/29dc6cb9
https://m.edsoo.ru/2270cf70
https://m.edsoo.ru/d58ce6d1
https://m.edsoo.ru/7904dfb0
https://m.edsoo.ru/fa47998f
https://m.edsoo.ru/2e1f2368
https://m.edsoo.ru/e9572a68
https://m.edsoo.ru/f4a15a14
https://m.edsoo.ru/639be9aa
https://m.edsoo.ru/6dc7ff39

CIy4alHbIX BEJTUYUH

https://m.edsoo.ru/51b7ed5f

CymMma u npousBeicHHE

bubmuoreka [JOK

28 CIy4alHbIX BEJIMYNH L https://m.edsoo.ru/c2757cc3
ITpnmeps! 1§ HUM, B TOM

29 ‘-II/II)CJIG feojgjpgzgfije " o 1 brbmmorexa LOK
SHHOMIATEHOE https://m.eds00.ru/91e08061
ITpnm 7|

0 wore reoverpieckoen 1 buGmorera LIOK
SHHOMIATEHOE https://m.edsoo.ru/5afffO5f

31 [ToBTOpEeHUE, 0600IIEHNE 1 1 bu6moreka [IOK
CHCTEMAaTH3alHs 3HAHHUI https://m.edsoo.ru/0f4d3cd7

39 [ToBTOpEeHuE, 0600IIEHNE 1 1 bu6moreka [IOK
CHCTEMAaTH3alHs 3HAHHUI https://m.edsoo.ru/e01a3dc4

bu6mmoreka [IOK

33 Hrorosas koHTpoJbHAs paboTa 1 httos://m.e dsogru /20853679

34 [ToBTOpEeHue, 0600IICHNE 1 1 bubnuoreka [IOK
cUcTeEMAaTH3alys 3HaHUI https://m.edsoo.ru/1ddca5e0

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/51b7ed5f
https://m.edsoo.ru/c2757cc3
https://m.edsoo.ru/91e08061
https://m.edsoo.ru/5afff05f
https://m.edsoo.ru/0f4d3cd7
https://m.edsoo.ru/e01a3dc4
https://m.edsoo.ru/a985ae79
https://m.edsoo.ru/1ddca5e0

11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka Konrpoabubie | IlpakTnueckue
n/n Bcero u3yueHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
[ToBTOpeHnue, o6o0IICHNE,
CHCTEMAaTH3alIMs 3HAHUH.
. bubnuoreka [JOK
1 CrnyyaiiHble OTIBITHI U BEPOSTHOCTHU 1
. . https://m.edso0.ru/430d330a
ciydaifHeIx coObrTil. Cepun
HE3aBUCHMBIX UCITBITAHHN
[ToBTOpenue, 0600IICHNE,
CHCTEMAaTH3alIMs 3HAHUIA.
. bubmuorexa [JOK
2 CrnydaifHble OTIBITHI M BEPOSITHOCTH 1
. . https://m.edsoo.ru/a573a292
ciryJaiHbIX coObITHil. Cepun
HE3aBHUCHUMBIX UCTIBITAHUN
[ToBTOpeHnue, o6o0IICHNE,
CUCTEMaTH3aIUs 3HAHHH.
. bu6mmoreka [JOK
3 CrnydaifHple OTIBITHI M BEPOSITHOCTH 1
= . https://m.edsoo.ru/07a5e861
ciiyJaiHbIX coObITHi. Cepun
HE3aBHUCHUMBIX UCTIBITAHUN
[ToBTOpEHUE, 0000IICHNE,
CUCTEMAaTH3aIUs 3HAHHA.
. bubnuoreka [JOK
4 CnyyaiiHble OTIBITHI U BEPOSTHOCTHU 1
= . https://m.edsoo.ru/32bc29bf
ciydaiiHeix coobrtuil. Cepun
HE3aBHUCHUMBIX HCIIBITAHUN
[Ipumeps! npuMeHeHus
bu6mmoreka [JOK
5 MaTeMaTUYECKOTO OKUJIAHUS 1

(cTpaxoBaHue, oTepes)

https://m.edsoo.ru/ea27084d
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MaremaTHu4ueckoe OXKHNJAHUC CYMMBI

bubmuoreka [JOK

6
CIIy4aiHbIX BEJIMYUH https://m.edsoo.ru/Oadefe9e
MareMaTH4eCcKOe OKHUIaHIE
7 T€OMETPHUECKOTO U bubmorexa HOK
P . https://m.edsoo.ru/20de2fc2
OMHOMMAJIBHOTO pacTIpe/IeICHUI
MareMaTH4eCKOe OKHUIaHIE
8 FEOMETPHUECKOTO 1 bubmiorexa HOK
p . https://m.eds00.ru/17b0e769
OMHOMHUAJIBHOTO paclpeaeIeHHH
9 Jucnepcus u cTaHgapTHOE bubnuoreka [JOK
OTKJIOHEHHE https://m.edsoo.ru/bcc67f76
10 Jucnepcus u cTaHIapTHOE bubnuorexa [JOK
OTKJIOHEHHE https://m.edsoo.ru/bf78aad6
1 Jucniepcr TeOMETPUYECKOTO U bubmuorexa [JOK
OMHOMHAIBHOTO PaCIIpECIICHUS https://m.edsoo.ru/4b5a495e
[TpakTuueckas padoTa c
12 HCIIOJIb30BAHUEM 3JICKTPOHHBIX bubmorera [IOK
P https://m.edsoo.ru/a53cd884
TaOJINIL
13 3aKk0oH OOJIBIIUX YHCEIL. bubmuorexka [JOK
Br100pouHBIi METO T MCCIIEIOBAHMIA https://m.edsoo.ru/94ddc34a
14 3aKk0oH OOJIBIIUX YHCEIL. bubnmuoreka [JOK
Br100poYHBIi METOT MCCIIEIOBAHMIA https://m.edsoo.ru/cf23b369
[IpakTrueckas padoTa c
bubnunoreka [JOK
15 HCIIOJIb30BAHUEM DJICKTPOHHBIX
https://m.edsoo.ru/6c1d11a6
TaOJINILL
bu6mmoreka [JOK
16 4 0
TOTOBAs KOHTPOARHAZ pabota https://m.edsoo.ru/7e379f8f
17 IIpumepsl HEIPEPBIBHBIX bubnuoreka [IOK

CIIy4aiHbIX BeIMYUH. OyHKIUA

https://m.edsoo.ru/9f5b423d
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IJIOTHOCTU PacIpe/ieNICHuUs.
PaBHOMEpHOE pacnpeiesieHue U ero
CBOICTBa

[Tpumepsl HENPEPHIBHBIX
CIy4alHbIX BEIUYUH. OyHKIHS

18 IUIOTHOCTH pacIpeaeicHus bubmorexa HOK
bactipel ) https://m.edsoo.ru/b1c2712e
PaBHOMEpHOE pacnpeesieHue U ero
CBOIiCTBa
3amauu, IPUBOISAIINE K
19 HOPMaJIBHOMY PACIIPEEIICHUIO. bubnuoreka [IOK
OyYHKIMS ITIOTHOCTH U CBOMCTBA https://m.edsoo0.ru/97c¢19f59
HOPMAJILHOTO pactpeesieHuUs
[IpakTnueckas padota c
20 HCIIOJIL30BAHUEM DIIEKTPOHHBIX bubmmorexa [OK
P https://m.edsoo.ru/1f1f9ad9
TaOJINIL
[ToBTOpEeHuE, 0600IICHNE 1
. bu6mmoreka [IOK
21 CUCTEMATHU3AIIUS 3HAHW.
https://m.edsoo.ru/72953f4c
OmnucarenbHas CTATUCTHKA
[ToBTOpEeHUE, 0600IICHNE 1
22 cUCTEMATU3alUs 3HAHUI Eubmorexa HOK
) https://m.edsoo.ru/b699ad0c
OmnucarenbHas CTATUCTHKA
[ToBTOpEeHUE, 0000IICHNE 1
23 cuctemMaTusanus 3HaHui. OTBITHI C bubnuoreka [JOK
PaBHOBO3MOKHBIMH https://m.edsoo.ru/3fcbacf9
AJIEMEHTaPHBIMH COOBITUSIMHU
[ToBTOpEHue, 06001mEeHNE U
24 cuctemMaTusanus 3HaHui. OTBITHI C bubmuoreka [JOK

PaBHOBO3MOKHBIMHU
QJICMCHTAapHBIMHA COOBITUSIMHU

https://m.edsoo.ru/538fd7cf
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25

[ToBTOpEHUe, 0600IICHNE U
CUCTEMaTU3als 3HaHH.
Brrunciienue BepoaTHOCTEN
COOBITHH ¢ IpUMEHEHHEM (OPMYI U
rpadu4ecKux METOI0B
(koopaMHaTHas OpsMasi, JEPEBO,
nuarpaMma Jumepa)

bubmmoreka [{OK
https://m.edso0.ru/272910f5

26

[ToBTOpEeHue, 0600IICHNE U
cUCTEMaTU3alus 3HAHUMN.
Brrunciienue BepoaTHOCTEN
coObITHI ¢ TpUMeHeHueM GopMy U
rpaduyecKkux MEeToJ0B
(KoopaMHaTHas IpsMasi, IepeBo,
auarpaMma Jumepa)

bu6moreka [IOK
https://m.edsoo.ru/dc9ad6ca

27

[ToBTOpEeHuE, 0600IICHNE 1
cUCTEMAaTH3alysI 3HaHUH.
Brrunciienue BepoaTHOCTER
coOBITHH ¢ IpMeHEeHneM (hopmysT 1
rpadu4ecKux METOIOB
(koopauHaTHAs MpsiMasi, JePeBo,
auarpaMmma Jusepa)

bu6mmoreka [IOK
https://m.edsoo.ru/59641277

28

[ToBTOpEHUE, 0000IICHNE 1
cucTeMaTH3aIlHs 3HAHUM.
Brrunciienue BeposiTHOCTEH
coObITHI ¢ IpUMeHeHueM GopMy U
rpaduuecKux METO0B
(koopaMHAaTHas TpsiMasi, IepeBo,
nuarpamma Jiepa)

bubnuoreka [JOK
https://m.edsoo.ru/e71debed

29

[ToBTOpEHnue, 06061IeHNE 1

bu6mmoreka [JOK



https://m.edsoo.ru/272910f5
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CUCTEMaTU3alrs 3HaHH.
CrnyuaiiHble BEJIMYUHBI U
pacnpeneneHus

https://m.edsoo.ru/00b2efb3

[ToBTOpEHUe, 0600MIICHNE U

CUCTEMAaTH3aLMs 3HAHUH. bubmmoreka [{OK
30 . 1
CrnyuaiiHble BEJIMYMHBI U https://m.edsoo.ru/1cc2df8f
pacrpeeneHus
[ToBTOpEeHue, 0600IICHNE U
31 CHUCTEeMaTU3alrs 3HaHH. 1 bubnuorexa [JOK
Marematudeckoe OXKUJaHNuE https://m.edsoo.ru/aeal298c
CIIy4aiHOU BEJIMYHHBI
[ToBTOpEeHUE, 0600IIEHNE 1
32 CHUCTEeMaTH3alrs 3HaHU. 1 bubmuorexa [JOK
Marematnyeckoe OXKUJaHNUE https://m.edsoo.ru/640a8ebf
CIIy4aiHOM BEJIMYUHBI
bu6mmoreka [JOK
33 Hrorosas konTpostbHas pabota L https://m.edso0.ru/0fd6d597
34 [ToBTOpEeHUE, 0600IICHNE 1 1 bubnuoreka [JOK
cUcTeMaTU3alys 3SHaHUH https://m.edso0.ru/5006273e
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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