





HOACHUTEJIBHASA 3AIINCKA

Y4eOnpiii Kypc «Anredpa W Hadajga MaTEMaTHYECKOTO aHAIN3a» SIBIISIETCS
OJIHUM M3 HauboJjiee 3HAYMMBIX B MNpOrpamMMe CpeaHero oOIero oopa3oBaHMS,
MTOCKOJIBKY, C OJTHOH CTOPOHBI, OH OOECICUMBACT WHCTPYMEHTAILHYIO 0a3y s
W3YUYCHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYToil CTOPOHBI, (opMupyer
JIOTUYECKOE M a0CTPaKTHOE MBIIUICHHE OOyYalomMXcs Ha ypOBHE, HEOOXOIUMOM
JUTsl OCBOEHUS WH(OPMATUKU, OOIIECTBO3HAHMSI, UCTOPHUH, CJIOBECHOCTH U JAPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOro Kypca OOydaroIuecs OBJIaJICBaIOT
YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOM Hayku, KoTopas ¢GOpMyJIHpPYyET CBOH
TOCTIDKCHHSI B MAaTEMaTHIECKOM opMe.

VYueOHbIll Kypc alreOpsl M Hadajd MaTeMaTHYECKOIo aHaJIu3a 3aKjiaJblBacT
OCHOBY [IJIi YCHEUIHOTO OBJAJCHUS 3aKOHAMH (PU3UKUA, XUMHUU, OHOJIOTHUH,
MMOHMMAaHUS OCHOBHBIX TCHICHIIMHA Pa3BUTHS SKOHOMUKH U OOIIECTBEHHOMN KU3HU,
MO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IM(PPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTHSX, YBEPEHHO HCIIOIh30BaTh UX I JaJbHEHIIEro oOpa3oBaHHS U B
MOBCEIHEBHOM KW3HU. B TO ke Bpemsi oBjajeHHe aOCTPAaKTHBIMU W JIOTHYECKHU
CTPOTUMHU KOHCTPYKIHMSMH aJreOpbl M MaTeMaTHYeCKOTO aHajii3a pa3BUBACT
yMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHHHOCTH, JOKAa3bIBATh
YTBEPKJICHUS C TTOMOIIBI0O MHAYKIIMU M PacCYXKIaTh JAEAYKTUBHO, HMCIIOJIb30BaTh
0000IlIeHHEe W KOHKPETH3allhl0, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHPYET
KPEaTHBHOE U KPUTHUECKOE MBIIICHHE.

B xoxe usyuenus ydebHOrOo Kypca «Anrebpa u Havajla MaTeMaTHYECKOTO
aHanM3a» OO0yYaronIuecs IMOIY4YaroT HOBBIM OIBIT PEIICHHS TPHUKJIAIHBIX 3aj1ad,
CaMOCTOATEILHOTO TTOCTPOCHUSI MAaTEMAaTUYECKUX MOJICNIEH PEaIbHBIX CHUTYaIluH,
UHTEPNIpPETAlMA  TIOJYYCHHBIX  PEIICHUHM, 3HAKOMATCS € TpUMEpaMHu
MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B TMPUPOJE, HAyKe U HCKYCCTBE, C

BBIAAIOIMUMHUCA MATCMATHICCKUMHU OTKPBITHUAMHU B X aBTOPAMM.



YyeOHblli Kypc 00J1aZla€T 3HAYUTENbHBIM BOCIHUTATENbHBIM MOTEHIIHAIIOM,
KOTOpPBI peanu3yercs Kak uepe3 Yy4eOHbIH MaTepuall, CHOCOOCTBYIOIIUMN
(GbopMUPOBaHNIO HAYYHOIO MHPOBO33PEHMsI, TaK U dYepe3 crneuuduky ydeOHOit
NEeATEIbHOCTH, TpeOyIomed MNpOJAOIKUTEIbHOW KOHIEHTpAlMd BHUMAaHUS,
CaMOCTOSITENIFHOCTH, aKKypaTHOCTHU M  OTBETCTBEHHOCTH 32 TIOJYYCHHBIN
pe3yInbTar.

B ocHoBe MeTomuku oOydeHHs] anreOpe M HadajlaM MaTeMaTHYeCKOTo
aHallM3a JEKUT ACSITEIbHOCTHBIN MPUHIUI 00yUYEHHUS.

B crpykrype yueOHOro kypca «Anredpa M Hadajga MaTeMaTH4YE€CKOIO
aHaJIM3a» BbIAEICHBI CIEAYIOUINE COAEpKATeIbHO-METOANYECKUe TuHuM: «Yucna
U BBIUHCIICHU», « DyHKIIMN U Tpadukn», « YpaBHEHUS W HepaBeHCTBa», «Hadama
MaTeMaTUYeCcKoro aHanu3a», «MHoXecTBa U JIoTHKa». Bce OCHOBHbIE
COZEPKATEIBHO-METOANYECKHE JHHUM HW3YYarOTCsl Ha NPOTSHKCHUH JBYX JIET
oOyuyeHHs Ha YPOBHE CpPEIHEro oO0miero oOpa3oBaHUs, €CTECTBEHHO JOMOJIHSISA
JpYyT Apyra W MOCTENEHHO HACHIIAsCh HOBBIMU T€MaMU U pasfeiaaMu. JlaHHBIHA
y4eOHBIA KypC SBISIETCS HMHTETPATUBHBIM, TIIOCKOJIBKY OOBEOUHSIET B cebe
CoJlepKaHME HECKOJIbKUX MAaTeMaTUYeCKUX JUCIUIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHSI, MaTEMaTHUYECKU aHaIW3, TEOpUs MHOXKECTB, MaTeMaTHuecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaromuecs OBIAJEBalOT BCE Ooiiee
IIMPOKUM MAaTEMaTHUYECKUM ammapaTtoM, Y HUX MOCJIe0BaTeIbHO (HOopMUpyeTcs u
COBEPIIICHCTBYETCSI yYMEHHE CTPOUTh MAaTEMaTHYEeCKYI) MOJETh PEabHOM
CUTYaIlNH, IPUMEHATH 3HAHUS, TIOJIyYCHHbIC TIPH U3YYCHUH Y4eOHOTO Kypca, IS
pellIeHusl CaMOCTOSITETbHO CHOPMYIMPOBAHHON MaTeMaTUYEeCKON 3a7auu, a 3aTeM
VHTEPIPETUPOBATH CBOU OTBET.

CopeprkarenbHO-METOANYECKass JTUHUS «Uucina ¥ BBIYMCICHUS» 3aBepIIacT
(dbopMHpOBaHNE HABBIKOB MCIOJIB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOpOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111eT0 00pa3zoBanusi. Ha ypoBHe cpeaHero oo1iero
oOpazoBaHus 0co0O€ BHUMaHuWE yAelsieTcss  (OPMUPOBAHHMIO  HABBHIKOB

PallOHAJIbHBIX BBIqHCHGHHﬁ, BKIIIOYAIOIInuX B ce0sl MCIIOJIb30BaHHUE Pa3INYHbIX



dbopM 3amucu 4Ymcia, YMEHHUE JeNaTh NPUKHUIKY, BBINOJHATH MPHUOIMKEHHBIC
BBIUMCJICHHSI, OLICHUBATh YWCIIOBHIC BBIpAXCHHS, PabOTaTh C MaTeMaTHYECKUMU
KOHCTAHTaMU. 3HAKOMbIE OOYyYarOIIMMCS MHOXECTBA HATYPAIbHBIX, IEJIBIX,
palMOHaNbHBIX W JEHCTBUTEIBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIJIEKCHBIX 4hcel. B KakaoM H3 3THX MHOXECTB PacCMaTpPUBAIOTCS
CBOMCTBEHHBIE €My cCIelu(pUYeCKUue 3aqaud M ONepaluu: JeJCHHE Haleno,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE IIEJBIX 4YHCEN, OCOOble CBOMCTBA
paIMOHAIBHBIX M UPPAIMOHATIBHBIX YUCEN, apu(PMETHICCKUE OTIEPAINH, a TaKKe
U3BJICUCHUE KOPHS HATypaJlbHOM CTENEeHM HAa MHOMXECTBE KOMIUIEKCHBIX YHCElL.
brnaronmapsi mocienoBaTenbHOMY pPACIHIUPEHUIO KPyra HCIOJIb3yEeMbIX YHCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX MPUMEHEHUS I PEIICHUS Pa3IMYHBIX 3a/1a4
dbopmupyeTcsi TpeICcTaBlIeHUe O €AMHCTBE MaTEMAaTUKU KaK HayKH W €€ poJid B
MOCTPOCHUU MOJIEJICH PEaNbHOTO MUpA, MIMPOKO HCIOJIB3YIOTCS 0000IIeHne u
KOHKpPETH3aITHSI.

Jluaust «YpaBHEHUS M HEPABEHCTBA» peaJU3yeTCs HAa MPOTSHKEHUU BCETO
oOy4yeHHsT Ha YpPOBHE CpPEIHEro oOIIero oOpa3oBaHUs, MOCKOJBKY B KaXXIOM
paznene IlporpaMmbl TPEenyCMOTPEHO pEIIEHHE COOTBETCTBYIOIIMX 3ajad. B
pe3ynbraTe OOydYarolIUecs OBJAJEBAIOT PA3IMYHBIMH METOJAMH  PEIICHHS
paIMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeIbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUUECKUX YpPAaBHEHHM, HEPABEHCTB M CHUCTEM, a TakKxke 3ajad,
colepKalmmx mapaMeTphl. [loydeHHbIE YMEHHS IMHPOKO HWCIIOIB3YIOTCS TIPH
UCCIIeNOBaHUH (DYHKIMM C TIOMOIIBI0 MTPOU3BOAHON, TPU PEIICHUH MPUKIIATHBIX
3a/1a4y M 3a7a49 Ha HAXOXKJCHUE HAMOOJBINNX U HAUMEHBITUX 3HAYCHUN (PYHKIUU.
JlanHast comep kaTeNbHAs JIMHUS BKJIIOYACT B ceOs Takke (HOPMUPOBAHHEC YMEHUN
BBITIOJIHATh ~ pacdy€Tel 10  ¢opMyrnaMm, MNpeoOpa3oBaHHs  PalMOHAIBHBIX,
UPpAMOHATBHBIX W TPUTOHOMETPUYECKHX BBIPAKCHHHM, a TaKXKE BBIPAKCHUH,
COJEpIKaINX CTEMEeHU U JIoTapudMbl. bmaromaps W3ydeHHIO anre0pandecKoro
MaTepuasa MPOUCXONUT  JalIbHEWIee  pa3BUTHE  AITOPUTMUYECKOTO U

a0CTPaKTHOrO MBIILIEHUSI O0y4YaromMUXCcsa, (OPMUPYIOTCS HABBIKUA J€TyKTUBHBIX



paccyXlieHuid, paboTbl C  CHMBOJBHBIMM  (QOopMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npemnaracT d(PQGeKTUBHBIE WHCTPYMEHTBHI JUISl PCIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHbBIX 33]]a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKA HAYKH.

CopnepxxarenpbHo-MeToau4eckass JuHAS «DyHKIHH U TpaduKm» TECHO
neperuieTaeTcs ¢ JAPYTMMH JIMHUSIMH Y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 331a€T MOCJIEN0BATEIIBHOCTh U3YUCHUsI MaTepruana. M3yueHne cTeneHHomu,
MOKa3aTeNIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (DYHKIIUN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUU JJIsi pelIeHus 3a7a4 U3 APYruxX yueOHBIX
MPEAMETOB U PEaTbHOMN KU3HU TECHO CBA3AHO KaK C MAaTEMATUYECKUM aHAIU30M,
TaKk U C pEIICHHEeM YpaBHEHM U HepaBeHCTB. [Ipum 3TOM OosblllOE BHUMaHUE
yaensiercs (OPMUPOBAHUIO YMEHUSI BbIpakaTh (OpMYJIaMH 3aBUCUMOCTU MEXKITY
pPa3IMUHBIMU BEJIMYMHAMHU, HCCJIEAOBATh MOJy4YeHHbIe (YHKIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaepKaTeITbHON TUHUN HAIlEJIeH Ha pPa3BUTHE YMEHHM
U HaBBIKOB, IMO3BOJISIIOIIUX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMUYMHAMHU B
paznuyHoil dopme: aHaTUTHYECKOU, Tpaduueckoi u cioBecHO. Ero m3yuenue
CIIOCOOCTBYET PAa3BUTHIO  AJITOPUTMUYECKOTO  MBIIUICHHUS, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxartenbHasg nuHus «Havana mMaTreMaTH4ecKOro aHajau3a» IO3BOJSET
CYIIECTBEHHO PACIIMPUTH KPYT KaK MaTeMaTHYECKHX, TaK U MPUKIATHBIX 3a/1ad,
JIOCTYITHBIX OOYYarolmuMCs, TaK KaK y HUX TOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpaduKky  CIOXKHBIX (YHKIHA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITUE
3HAQYCHUS, BBIYUCIATH IUIOMAAU (GUryp U oObEMBI TeJ, HAXOAUTh CKOPOCTH W
yCKOpeHHusl TpolieccoB. JlaHHasi coaep:kaTeiabHas JMHUSA OTKPHIBAET HOBBIC
BO3MOXXHOCTH TOCTPOCHHUSI MAaTEMAaTHYECKUX MOJIeJIeH pealbHBIX CHUTYyallui,
MO3BOJIIET HAXOAWTh HAWIydlllee pelieHue B TMPUKIAAHBIX, B TOM 4YHCIE
COI[MAIbHO-?)KOHOMUYECKUX, 3a/jauaX. 3HAKOMCTBO C OCHOBAMH MAaTE€MaTUYECKOTO

aHaJIi3a CHOCO6CTByeT Pa3BUTHUIO a6CTpaKTHOFO, (I)OpMaJIBHO-JIOI‘I/I‘{eCKOFO )41



KPEaTHBHOTO MBIIIICHUS, (OPMHUPOBAHUIO YMEHHUU pPACIIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHKW B HayKe, TEXHUKE U HcKyccTBe. OOydaroniyecs: y3HaT O
BBIJIAIONTUXCSI PEe3ybTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTHKH Kak
HayKH, 1 00 UX aBTOpPaXx.

CopeprkaTenbHO-METOaUYeCKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOsl DIIEMEHTHI TEOPUU MHOXKECTB M MATeMAaTHYECKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MTPEICTABIICHIS MPOHU3BIBAIOT BECh KYPC MIKOJIBHOM MaTeMaTHKH
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIONINN BCE pa3/eibl
MaTeMaTUKH H €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
JUCHUIUIMHBL W WX TPWIOKEHUs B efauHoe 1enoe. [loaTomy BakHO 1aTh
BO3MOXKHOCTh OOydYaromeMycss IMOHUMAaTh TEOPETUKO-MHOXXECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BATh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TIPU3HAKOM MaTEMaTHKH KaK HayKH CJeAyeT IPU3HAThH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTaMU
MaTEMaTHYECKONW JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIIICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOU PACCY’KJEHHUS HA OCHOBE JIOTHYECKUX
npaBuiI, POPMUPYET HABBIKM KPUTHIESCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hadaja MaTEMaTUYECKOTO aHaIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJIEIHPOBAHUS, KOTOpPbIE MPU3BAHbBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TOCTPOEHUSI MOJENEH pealbHBIX
CUTyallii, WCCIEAOBAHMS O3TUX MOJENEH C TOMOIIBIO afmapara aireopbl H
MaTEMaTUYECKOTO aHalli3a, WHTEPIPETAIMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa3eiIOB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepHAaIT
y4eOHOTO Kypca HIMPOKO HCIOJNB3YeTCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pEIICHUH  PCATBbHBIX  NPAKTHYCCKUX  3amad  oOydJaroniuecs  pa3BHBAIOT
HaOJFOMATeIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJIb30BaTh  AHAJOTHI0, 0000maTh W  KOHKPETH3UPOBAaTh  MpoOsIeMy.

I[C)IT@JIBHOCTI) 110 q)OpMI/IpOBaHI/IIO HAaBBIKOB PCHICHHA IIPUKIAAHBIX 3aa4



OpraHU3yeTCs B MPOIECCe U3YUCHHS BCEX TeM yueOHOTo Kypca «Anredpa u Havaja
MaTEeMaTUIECKOI0 aHAJIN3ay.

Ha wu3ydenune yueOHOro Kkypca «AnreOpa M Havajla MaTeMaTHYECKOrO
aHanauza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11

Kkiacce — 136 JacoB (4 4aca B HEJIEINIO).



COJEPKXAHUE OBYUYEHUA
10 KITACC

Yucia ¥ BbIYMCICHUS

PanmonaneHple umcia. OOBIKHOBEHHBIE U JAECSATUYHBIE JPOOU, IMPOLIEHTHI,
OeckoHeuHbIe Tepuoanueckue apodu. Ilpumenenune npobeit ¥ MPOIECHTOB IS
peleHns NPUKIaaHbIX 3a1a4 U3 Pa3JIMYHbIX OTPACiIeH 3HAHUN U PEAIbHOM KU3HH.

JleiicTBUTENBHBIE 4YHMCIA. PanuoHaJBbHBIE W UPpPALMOHAIBHBIE YHCIIA.
ApudmeTrnueckue  onepanuu € JCUCTBUTEIBHBIMH  YHCIaMd.  MoJyinb
JNEHCTBUTENLHOTO YKciaa U ero cBoicTBa. [IpuOmmkEéHHbIE BBIYUCIECHUS, TpaBUIia
OKPYIJICHHMS, IPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ uenelM mnokaszareneM. burom Herorona. Hcenosb3oBanue
NOJXOJAIIEeH (OPMBI 3aIIMCH IEUCTBUTENBHBIX YNCEN ISl PELLICHUS TPAKTUUYECKUX
3a/1a4 U NMPEACTABIICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOICTBA.

CreneHb C palMOHAIBHBIM II0KA3aTENeM U €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapudm uyucna. CpoiictBa mnorapudma. JleciTuyHbIE U HATypaJibHbBIC
Jorapu(Msl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAaHTE€HC YHCIJIOBOIO aprymMeHTa. ApPKCHHYC,
aAPKKOCUHYC M apKTAaHI'€HC YUCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa © TOXAECTBEHHbIE MpeoOpa3oBaHMs. YpPaBHEHHE, KOPEHb
ypaBHeHUs. PaBHOCWIBHBIE ypaBHEHUsI M YpaBHEHHs-cielncTBUs. HepaBeHCTBO,
peLIECHNE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS LEIbIX U APOOHO-PALMOHANIBHBIX YPaBHEHUH U
HEPAaBEHCTB. MHOroOwieHbl OT OJHOW NEpeMEHHOW. JleleHne MHOrowwieHa Ha
MHOIOWwiIeH ¢ ocrarkoM. Teopema be3y. MHorowieHsl ¢  LEJIBIMUA
ko3 dunmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUM, COJIEPXKAIIUX CTENEHU U KOPHHU.



HppanmonanbHbie YpaBHEHHS. OcHOBHBIE METO/bI peneHus
UppalMOHaIbHbIX YPAaBHCHUM.

[Toka3aTtenbHble ypaBHEHHUS. OCHOBHBIE METO/BlI PEIICHUS IMOKA3aTEIbHBIX
YPaBHECHUU.

[Tpeobpa3oBaHue BbIpaXEHHM, COIEPKALUX JOTapru(MBbI.

Jlorapudmmueckue YPaBHEHUS. OCHOBHBIE METO/BI peleHus
Jgorapu(pMUYECKUX ypaBHEHUH.

OcCHOBHBIE TPUTOHOMETPUYECKUE bopMyIbI. [Tpeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIpaXEHUN. PellieHre TpUroHoMeTpuYECKUX ypaBHEHU M.

Pemienne cucrteM JIMHEWHBIX ypaBHEHHUW. MarTpuua CHUCTEMBI JIMHEWHBIX
ypaBHeHu. Omnpenenurens MaTpulbl 2X2, €ro TreOMETPUYECKUH CMBICT U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYCHUS, IPUMEHEHUE OIPEHCIUTENS I PEIICHUA
CUCTEMBI JIMHEWHBIX YypaBHEHUM. PelleHne NpUKIaIHBIX 3aJad € MOMOIIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHHU. lccrnenoBanme TMOCTPOEHHOM MOAENN C
IIOMOLIBIO MATPUIL] U ONPEIEIUTEIIEH.

[TocTpoeHne MaTeMaTHYECKUX MOJEJEH PEabHOM CHUTyallMd C IOMOIIBIO
YPAaBHEHUM W HEPABEHCTB. lIpMMEHEHHE ypaBHEHHMU U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3a7ady M 3aJad M3 pa3IMyHbIX 00JIacTeld HAyKu WU pPealbHON
KHU3HH.

DOyHKUMH U TPaPUKH

OyHkus, crnocoObl 3amanus (QyHkuM. B3auMHO o0O0paTHble (YHKIMH.
Kommosummst  pynkruii. I'paduk  pyHkmm. DneMmeHTapHbIE MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIA.

OO6nactb ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkimm.
[TpomMexyTku 3HaKONMOCTOSTHCTBA. YETHBIE U HeuéTHbIe QpyHKIMH. [lepuonnyeckue
bynkuun. IIpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MaKCUMyMbl U MUHHUMYMBI
dbyukiuu. Hanbonbiee 1 HauMeHbIee 3HaUeHUS (DYHKITUU Ha TPOMEXKYTKE.

Jluneiinasi, KBajpaTuyHas W ApOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE

HCCIICAOBAHNUEC U IIOCTPOCHUEC UX Fpa(i)I/IKOB.



CrenenHast QyHKIMS ¢ HATypaJbHBIM U II€JIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUMU OOpaTHOM
CTEIICHH C HATYPaJIbHBIM ITOKA3aTEIIEM.

[TokazaTtenbHass u Jjorapupmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
HcnonszoBanue rpadukoB GyHKIUI 1715 pelICHHs] yPaBHEHU.

TpuroHomeTpruyeckass OKPYKHOCTb, OIPENEIECHUE TPUTOHOMETPUUECKUX
(GyHKIMNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAJIBHBIE 3aBUCMMOCTH B pEaJbHBIX MPOIECCaX U SBICHUSIX.
['paduixu peasbHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCKOro aHAJIM3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHUs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4eCKON VH]TyKIIUH. MOHOTOHHBIE U OTpaHUYCHHbBIC
IIOCJIEN0BATENBHOCTH. VICTOpHS BO3HMKHOBEHMS MAaT€MAaTHYECKOIO aHAJIN3a KaK
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas ¥ reoMeTprIecKas rmporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH TeOMETPUUYECKON
MPOTrpeCCUU. JIMHENHBIM U 3KCIOHEHIMAIBHBINA POCT. Uucio €. @opmyia ClI0KHBIX
NpOLEHTOB. VCrnosb30BaHWE TIPOTrPECCHH UL PELICHUS peajbHbIX 3a1ad
IIPUKJIATHOTO XapakKTepa.

HenpepbiBHble (yHKIIMM W WX CBOMcTBA. TOYKM pas3pbiBa. ACHMIITOTHI
rpadgukoB QyHkuuid. CBOHCTBa (YyHKUMH HENpPEephIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB ISl pEIICHHs HEpaBeHCTB. [IpuMeHeHue CBOWCTB HEMPEPHIBHBIX
byHKIMNA 1S penieHus 3a1ay.

[lepBas u BTOpast npousBoaHble GyHKIMK. OnpeneneHue, reOMeTPUIECKUn 1
(bu3MYeCcKuil CMBICT TPOU3BOTHON. YpaBHEHUE KacaTeIbHOU K TpaduKy QyHKIUH.

[IpousBoaHble  3iemMeHTapHbIX  (QyHKuud.  IIpousBomHas ~ cyMMBl,
MPOU3BEACHUS, YACTHOTO Y KOMIO3UILIUK (DyHKIIHA.

MHoOKeCcTBA U JIOTHKA



MHOXXECTBO, ONEpalMk HaJl MHOXECTBAMH W WX CBOHMCTBA. JlmarpamMmbl
Duinepa—Benna. IlpumMeHeHHE TEOPETHKO-MHOXKECTBEHHOI'O — ammapara il
OMHMCAHWS PEAThHBIX TPOIECCOB W SBJICHHUA, TPH PEIICHUH 3aJad W3 JAPyTUX
y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHYECKOTO OOBEKTA, CIICICTBHE,

A0Ka3aTc/IbCTBO, PABHOCHUJILHBIC YPABHCHUA.

11 KJIACC

Yuciaa v BIYMCICHUA

Harypanbuble u nenble yncna. [[pumeHeHrne MpU3HAKOB JIETMMOCTU LEJIBIX
yycen, HauOonbIuid oOmui aenutens (mamee — HOJl) m HamMmenbinee ooOimee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputMa EBkinuaa 1ist pereHus
3a/1a4 B LEJbIX YHCIIAX.

KoMmmnekcHble uucia. Anredpavueckass W TPUTOHOMETpUYECKas (QOpMBI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApudMeThyecKkre orepanuud ¢ KOMIUIEKCHBIMU
yucinamu. M3o0pakeHne KOMIUIEKCHBIX YHCEI Ha KOOPJIWHATHOW IJIOCKOCTH.
®opmyna Myaspa. KopHu N-oii creneHu u3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMIUIEKCHBIX YHUCEJ JJIsl pelieHusT PU3NUECKUX U TEOMETPUUECKUX 3aj1ay.

YpaBHeHHS U HEPABEHCTBA

CucrteMa ¥ COBOKYNHOCTh YpPaBHEHUW W HEPABEHCTB. PaBHOCHUIIbHbBIC
CUCTEMBbI U CUCTEMBI-CIIC/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTRA.

OTO6op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPAaBHEHMH C  TTOMOIIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH. PelieHrne TpuroHoMeTprU4eCKUX HEPABEHCTB.

OCHOBHBIE METOJIbI  PCIICHHUS TOKa3aTeNbHBIX U  JOrapuPpMUIecKux
HEPABEHCTB.

OCHOBHBIEC METO/IbI PEIICHUS UPPAITUOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHUS CHCTEM M COBOKYIHOCTEH palMoOHaIbHBIX,
UPpAMOHATBHBIX, TTOKA3aTEIbHBIX U JOTapU(PMUUECKUX YPABHEHHM.

ypaBHCHI/ISI, HCPABCHCTBA N CHUCTCMBI C ITapaMCTpaMU.



[IpumeHnenne  ypaBHEHMH, CHCTEM M  HEPABEHCTB K  PEILICHUIO
MaTEMaTUYECKUX 3aJad M 3aJad U3 pa3IUuHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OJYyUYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKHU

I'paduk xommosunuu Qynkumii. ['eomerpuueckue o0pa3bl ypaBHEHHHA H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKIMH, UX CBOMCTBA U IPaPUKH.

['padmyeckue MeTOABl pelleHUsT ypaBHEHHUH W HepaBeHCTB. ['paduueckue
METO/IbI PELICHU 3aa4 C IapaMETPAMH.

Hcnonp3oBanue rpapukoB (yHKUMH [ HCCIEIOBaHUS MPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPHU PEUICHUW 3aady U3 JIPYTrUx Y4eOHBIX
IIPEAMETOB U PEANbHON KU3HMU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

[IpumMeHeHne mpou3BOAHON K UCCIEI0BAHUIO (DYHKLIHM HA MOHOTOHHOCTb H
3KcTpeMyMbl.  HaxokneHue  HamOONbIIEro M HAaUMEHbBIIEro  3HAYEHUMH
HEIMpepbIBHON (YHKLMU HA OTPE3KE.

[IpumeHeHne NpOU3BOJHOM [UIsl HAXOXKIEHUS HAWIy4lIero pEIICHUs B
NPUKIAIHBIX 3a/Jadax, Uil ONPENCIICHUS CKOPOCTM M YCKOPEHMS IpOIECCa,
3a1aHHOTO (hOpMYJION Ui rpaduKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBoOOpa3HbIX. [lepBooOpasHbie
aneMeHTapHbIX QyHKIuUH. [IpaBuna HaxoXk1eHHs TepBOOOPA3HbIX.

WNuTterpain. I'eomerpruuecknit CMBICII VHTErpala. Brruncnenue
onpenenéHHoro uarerpaia mo ¢popmyie Herorona-JleiOnura.

[IpumMeHeHue uHTErpaja A HAXOXKIACHUS IUIOUIAJAeH IUIOCKUX (QUryp H
00BEMOB TEOMETPUIECKUX TEJL.

[Tpumepsl pemenuit auddepeHIuanbHbIX ypaBHeHUH. MartemaTuueckoe
MOJICIMPOBAHUE PEATbHBIX IMPOLECCOB C TOMOLIBI0  Au(depeHIIuaTbHbIX

YPaBHEHUM.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA n HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpamaIaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTeMaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpaKJaHCKOTo oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUue
B3aUMOJICUCTBOBATh C COLUUAIBHBIMA HWHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSMH 1 HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNCKOM TpakTaHCKOW UIAECHTUYHOCTH, YBOXKEHUS K
MIPOLUIOMY M HACTOSIIEMY POCCUWCKOW MAaTEMATHMKH, LUEHHOCTHOE OTHOLIEHUE K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrUX HayKax, TEXHOJIOrusX, cdepax
SKOHOMHUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEN pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'0 CO3HAHUS, 3TUYECKOTO IMOBEJCHHUS, CBSI3aHHOIO C IMPAKTUYECKUM
MIPUMEHECHUEM JOCTW)KCHUW HAYKA U JICSITEIBbHOCTHIO YUYE€HOrO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOLICHUE K MHUPY, BKIIOYAsg ACTETUKY MATEMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHU, BOCTIPUUMYUBOCTh
K MAaT€MaTUYE€CKUM acCIlleKTaM Pa3JIMuHbIX BUJOB UCKYCCTBA;

5) pu3nyecKkoro BOCMUTAHUS:



cOpPMHUPOBAHHOCTh yYMEHHUS MPUMEHSATh MaTeMAaTUYECKHE 3HAHUSA B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pPOBbIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHU U
OTIIbIXa, peryisipHas (u3uUecKass aKTUBHOCTH), (U3UUECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESTEILHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpYIy, OCO3HaHUE LIEHHOCTU TPYIOJIOOUs, HHTEpPEC K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymed mnpodeccur W peanu30BbIBATb COOCTBEHHBIC IKU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIHOCOOHOCTH K  MaTeMaTU4eCKOMy  OOpa3oBaHUI0O U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
Y4acTHUIO B PEIICHUHU TPAKTUUECKUX 3a/1a4 MaTeMaTHYECKON HAMPaBICHHOCTH;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYPhl, TIOHUMAHHUE BIUSHUS
COI[MATTbHO-?)KOHOMUYECKUX IPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIMATBHOM
Cpellbl, OCO3HAHME TJI00ATILHOTO XapaKkTepa dKOJOTUYECKUX MPOOIeM, OpUCHTAIIHS
HAa TPUMEHEHUE MaTEeMATHUYEeCKUX 3HAHUW IS pelieHusl 3agad B 00JacTu
OKpY’Karolel cpenibl, IJIAaHUPOBAHHE TIOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCIICICTBUUN [T OKPYIKAIOLIEN CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, TMOHUMAaHUE
MaTeMaTHYECKOW HayKh Kak c]epbl 4UeToBEUECKOM IesATEeNbHOCTU, JTarnoB €€
pPa3BUTHS M 3HAYUMOCTH JUISI PA3BUTHS LMBUIM3ALMHU, OBJIAJACHUE SA3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM Kak CpeJICTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIISATh MPOEKTHYI0 U HCCIEIO0BATEIbCKYIO JCSATEIbHOCTh

HWHIWBUIYAJIbHO U B I'PYIIIIC.



METAIIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble Jjoruueckue JeMicTBUA:

BBISIBISIT M XAapaKTEPHU30BaTh CYIIECTBEHHbIE NPHU3HAKH MaTEMaTUYECKUX
OOBEKTOB, TIOHATWH, OTHONICHWH MEXIy TMOHATUSAMH, (HOPMYIHPOBAThH
OTIpeJICICHNs MOHATHUN, YCTAHABIMBATH CYLIECTBEHHBIN MPU3HAK KiacCU(UKaAIUH,
OCHOBAaHMSI 111 0000ILEHHS U CPAaBHEHHSI, KDUTEPUU ITPOBOIMMOIO aHAJIN3a;

BOCIPUHUMATh,  (GOpPMYyJIHMpPOBaTh U  NPeoOpa3oBBIBATH  CY>KJIEHUS:
YTBEPAUTENIbHbIE U OTPULIATENIbHBIE, EAMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBJIAITh MaTEMAaTUYECKUE 3AaKOHOMEPHOCTH, B3aUMOCBS3U U MTPOTUBOPEUUS
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEPXKICHUSX, MPEAaraTb KpUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUHIA;

JenaTb BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIFOUEHUH, YMO3AKIFOUEHHH 110 aHAJIOTUU;

MPOBOJUTH CAMOCTOSITENBHO 10KA3aTENbCTBA MATEMATHUECKUX YTBEPKIACHUI
(mpsiMble ¥ OT MPOTHUBHOTI0), BBICTpaNBaTh apryMEHTALUIO, IPUBOJIUTh IPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKAECHHUS U BBIBOJIBI;

BBIOMpATh CMOCOO pelleHrus Y4yeOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BapMaHTOB  pEUICHMs, BbIOMpaTh HaumOojee MOAXOMAUMH ¢ y4yéToM
CaMOCTOATENbHO BBIJIEJIEHHBIX KPUTEPUEB).

Bba3oBble uccienoBareJbcKue 1eHCTBUA:

UCITIOJI30BaTh BOIPOCHI KaK HCCIEI0BAaTEIbCKUI HHCTPYMEHT IO3HAaHUS,
dbopmynMpoBaTh  BONPOCHL,  (UKCHpyIOIME  MOPOTUBOpEUYHe,  MpobiieMy,
yCTaHaBIIMBAaTh MCKOMOE W JaHHOE, (hopMHpOBaTh TMMOTE3Y, apryMEHTHPOBATH
CBOIO MO3ULIUI0, MHEHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEAOBaHHE
[0 YCTAHOBJICHHIO OCOOCHHOCTE MaTEMaTUYeCKOTro 0ObEKTa, SIBICHMUSI, Ipollecca,

BBISIBJICHHIO 3aBUCUMOCTEM MCKIY O6’I>CKT8.MI/I, SABJIICHUAMM, IIPOLCCCAMU;



CaMOCTOATENBbHO (POPMYIUPOBATH OOOOIIEHUS M BBIBOJBI MO PE3yJbTaTaMm
NPOBENEHHOTO  HAOJIOJIEHUs, HUCCIIEIOBAaHUS, OLIEHUBATh  JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUIA;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCa, A TAKKE BbIIBUIAThH
IPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pabora ¢ nundopmanmeii:

BBISIBIIATH Je(UUNTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX /JIi OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a]1a4H;

BbIOMpaTh UH(POPMALMIO U3 UCTOYHUKOB PAa3IMYHBIX THUIOB, aHAJIU3UPOBATh,
CUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATh MH(MOPMALMIO PA3JIUYHBIX BUIOB U
dbopm npeacTaBiIeHuUS,

CTPYKTYpUpPOBaTh MH(GOpPMaLMIO, MPEJICTaBIsATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuECcKH;

OLICHHBATh HaAEKHOCTD uH(popmaumn o CaMOCTOSATENIbHO

chOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHMKaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIe NelCTBHA

Oo0wmenne:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYkKACHHS B COOTBETCTBUU C YCIOBUSMU U
HensiMU  OOILEHMS], SICHO, TOYHO, T'PAaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IIMCBMEHHBIX TEKCTaxX, JaBaThb MOSCHEHUS IO XOAY PELICHUs 3a1auy,
KOMMEHTUPOBATH IOJYy4YECHHBIN pE3yJIbTAT;

B Xoj€ 00CyXJIeHHUs 3aJaBaTh BOIPOCHI MO CYLIECTBY O0OCYXI1aeMOUl TEMBI,
npoOJemMbl, pelaeMol 3aJaud, BBICKA3bIBATh WJEH, HAIIEJICHHbIE Ha IIOHMCK
pELIEHUsA, COIOCTABIATh CBOM CYXACHUS C CYXICHUSIMU JPYIrUX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4Me M CXOACTBO MO3ULMUN, B KOPPEKTHOU (opme

(bopMyIMpOBATH PA3HOIIIACHS], CBOU BO3PAKEHUS;



NpEACTAaBIATh PE3YJJAbTAaThbl PCIICHUA 3aJaduM, DKCIICPUMCHTA, UCCIICIOBAHUS,
IIPOCKTA, CaMOCTOATCIIBHO BI)I6I/IpaTI) (1)OpMaT BBICTYIIIICHUA C yqéTOM 3aJgad

IPE3CHTALUN U OCOOCHHOCTEN ayIUTOPUHU.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiicCTBUS

Camoopranusanus:

COCTABJISITH ILJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
YYETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEUICHUHN C Y4ETOM HOBOM MH(MOPMAIUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH HHTEJJIEKT:

BJIQJICTh ~ HABBIKAMU  TIO3HABATEIBLHOM  peduiekcuM  Kak  OCO3HAHHUS
COBEPIIAEMBIX JCHCTBUM U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMONPOBEPKH, CAMOKOHTPOJISL MpoLecca M pe3ysbTaTa pEIIeHUs
MaTeMaTUYECKOM 3a7auu;

MPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYThH MPU PEUICHUU 3a7auH,
BHOCUThH KOPPEKTHUBBI B JEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBSICHATh MPUYUHBI
JIOCTUKEHUS UM HEJOCTUKEHUS PE3yJIbTaTOB JIEITEIHbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMmecTHAsl 1eSITEJIbHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUILYTHHOU
paboThl mTpu pemeHuH Y4YeOHBIX 3adad, NTPUHUMATH II€Jb COBMECTHOU
JEATEeIIbHOCTH, TUIAHUPOBATh OPraHU3aIlMI0 COBMECTHOM paboThl, pacnpenessirTh
BUJIbI pabOT, JIOTOBApWBATHCS, OOCYX HaTh TMPOIECC W pPe3yJbTaT paboTHI,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNNoBbIX (opMax paldoThl (00CykaeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W WHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W

KOOPpOAWMHUPOBATL CBOH ,Z[CﬁCTBHH C JApyruMM 4YJIC€HaMH KOMaHJbl, OLCHHWBATDH



KaueCTBO CBOEro BKJAJa B OOIIMNA MPOAYKT MO KPUTEPUAM, CPOPMYIMPOBAHHBIM

Y4aCTHUKaMH BBaHMOHeﬁCTBHH.

HPEAMETHBIE PE3YJIBTATHBI

K koniry oOyuenuss B 10 kjacce 0Oy4yarOmIMICAd MOJYYUT CIEAYIOIIHE
IpeIMeTHbIe Pe3yJbTaThl MO OTAEIBHBIM TeMaM pabodeil mporpaMmbl y4eOHOTO
Kypca «Anredpa u Hadajla MAaTEMaTUYECKOTO aHATN3ay:

Yucia ¥ BIYMCICHUSA:

CcBOOO/IHO OIEpUPOBaTh MOHATUSMHU: palMOHAIbHOE YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, MPOLEHTHI, HPPALUOHAIBHOE YHMCIO, MHOXKECTBA
PAlMOHAIIBHBIX U ICMCTBUTENIBHBIX YUCET, MOAYJIb JEHCTBUTENBHOTO YUCIIA;

OPUMEHATHh JpOOM W MPOLEHTHl JJIsl pPELICHUs MPUKIAJHBIX 3aJad U3
Pa3IMYHBIX OTPACIIEH 3HAHUN U PEATbHOM KU3HU,

NPUMEHSATH MPUOIMKEHHBIE BBIYMCIICHUS, TpaBUila OKPYTIJIEHUS, IPUKUIKY U
OLICHKY PE3yJbTaTa BbIYNCICHNN;

CBOOOJHO OMNEPHUPOBATH MOHSTHEM: CTENEHb C LEJbIM I[OKa3aTeleM,
UCIIOJIb30BaTh MOAXOIALTYI0 (POPMY 3aMUCU JEHCTBUTENBHBIX YUCEI JIJIsl PEIEeHUS
MIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apUPMETUUECKUN KOPEHb HATypajbHOU
CTEIICHH;

CBOOOJTHO ONEPUPOBATH MOHATHUEM: CTETIEHb C PALIMOHAIBHBIM [TOKa3aTelIeM;

CcBOOOJHO OMNEpUpPOBaTh MOHATHUSAMHU: JIOTapUPM UHKcCIa, JACCATHUUYHBIE U
HaTypaJbHBIC JIOTApU(MBIL;

CBOOOJHO OMNEPUPOBATH MOHATUSIMHU: CHHYC, KOCHUHYC, TaHT€HC, KOTaHTEHC
YUCIJIOBOTO apryMEHTAa;

ONEPHUPOBATH MOHATUSMU: APKCUHYC, apKKOCHHYC U apKTAHTE€HC YHCIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:



CBOOO/IHO ONEpPUPOBATh MOHATHUSMHU: TOXKJECTBO, YPABHEHHE, HEPABEHCTBO,
PABHOCUJIbHBIE YPABHEHUS U YPAaBHEHMSI-CIICICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh pPa3jIu4Hble METOAbl PELICHHS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX yPAaBHEHUM, NIPUMEHATH METOJ HWHTEPBAJIOB I PELICHUs
HEPABEHCTB;

CBOOOJHO OIEPUPOBATH MMOHATUAMH: MHOTOYIEH OT OJHOW MNEPEMEHHO,
MHOTOYJIEH ¢ MLedbIMH KO3(p(ULIUEeHTaMH, KOPHM MHOIOYJI€Ha, IPUMEHATH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISl peLIEHUs 3a/1a4;

cBOOO/IHO ONEpUPOBATHh TOHATUSMHU: CHCTEMAa JIMHEHHBIX YpaBHEHUH,
MaTpuIa, ONPEACIIUTENb MATPULBI 2 X 2 W €ro TEOMETPUYECKHNM CMBICI,
UCIIOJIB30BaTh CBOMCTBA ONpENEnuTeNss 2 X 2 I BBIYUCIEHUS €ro 3HAYCHUS,
NPUMEHATh ONPEAEIUTENN JUIsl PELIEHUST CUCTEMBbl JIMHEHWHBIX ypaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAlMU C MOMOIIBIO CUCTEMBI JUHEHHBIX YPAaBHEHUM,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIHA C IIOMOLIBI0O MATPUL] U OIPEAEIUTENEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHSAMH [UJIsi TNpeoOpa3oBaHMs
BBIPAKEHU;

BBINIOJIHATH MPE0OPa30BaHUs YHCIOBBIX BBIPAKEHUH, COJEPKAIIMX CTENEHH C
pPalMOHAIBHBIM IIOKA3aTeeM;

UCITI0JIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKECHUM;

cBOOOJIHO ONEpUPOBATh MOHATHUAMU: HppalMOHAIbHbIE, MOKAa3aTelIbHbIE U
JorapupMUYECKHe YpaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOUIBI0 PABHOCUIIBHBIX
IIEPEXO0I0B WIIA OCYLIECTBIISAA IPOBEPKY KOPHEM;

MPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKre (HOpMYJIbl ISl TpeoOpa30BaHUS

TPUTOHOMETPUYECKUX BBIPAKEHUN;



CBOOOIHO ONEpUpOBaTh IMOHITHEM: TPUTOHOMETPUUYECKOE YypaBHEHUE,
OPUMEHATh  HEOOXOAUMBbIE  (OpPMyJIbI Ul  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHHI];

MOJICJIMPOBaTh pEaJlbHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPQXCHHS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJadyH, KCCIEAOBAThH
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireopsi.

DOyHKUMH U TPaPuKu:

cBOOOIHO ONEpPUPOBATh MOHATUAMU: (QPYHKIHS, CIIOCOOBI 3a1aHusl (QyHKIUH,
B3aMMHO OOpaTHble (QYHKIUH, KoMMoO3uIuUs GyHKUUHA, Trpaduk QyHKIUH,
BBITNOJIHATH 3JIEMEHTApHBIE TPe0Opa3oBaHus rpauKoB PyHKINH;

CBOOOIHO OIEPHPOBATh MOHATHUSAMHU: 00JACTh OMPEACICHHUS W MHOKECTBO
3HaYeHUHN PyHKINU, HYJIH PYHKIHMH, TPOMEXKYTKHU 3HAKOTIOCTOSIHCTBA;

CBOOOMIHO OMEpPUPOBATh TMOHATHSAMH: UETHBIE M HEUYETHBIC (DYHKIUH,
nepuoandeckre (QyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMH, HauOoJblliee M HauUMEHbIee 3HaYeHHe (YHKIUH Ha
IPOMEXKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypajlbHBIM U
HENBIM TOKa3zaTeiaeM, rpa@uK CTENEeHHOW (YHKIHH C HATYpPaJbHBIM U IEIbIM
nokasaresieM, rpaduk KOpHsS N-Oi cTemneHu Kak (DyHKIMH OOpaTHOM CTENEeHU C
HaTypaJIbHBIM I10Ka3aTeleM;

ONEepPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaJpaTUYHas W APOOHO-JTHHEWHas
(GyHKIIUM, BBITIOIHATE 3JIEMEHTApPHOE MCCIEA0BAHUE U MIOCTPOEHUE UX TPaPUKOB;

cBOOOJIHO OMNEpHUpPOBATh MOHATHSIMM: IOKa3zaTejabHas U JorapupmMuyeckas
(GyHKUIMH, UX CBOMCTBA U rpauKH, HUCIOJIb30BATh MX TIpa@UKUA [JIs PEIICHUS
YPaBHEHUH;

CcBOOOMIHO OMEpUPOBATHh TIOHATHUSMHU: TPUTOHOMETPUYECKAs] OKPYXKHOCTb,

OTpeJieieHHe TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;



UCIONIb30BaTh rpaduku (QYHKIMA Ui UCCJIENOBAaHUS IMPOIECCOB U
3aBUCUMOCTEH MpHU PEIICHUH 3aJlad U3 JPYTUX y4eOHBIX MPEIMETOB U PealbHON
YKU3HH, BBIpAXXaTh (OPMyJIaMH 3aBUCHMOCTH MEKy BEIMUYNHAMU;

Hauana MaTeMaTH4ecKOro aHajamsa:

cBOOOZIHO ONEpUPOBATh MOHATHUAMHU: apumeTHyeckas MU TeoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yObIBarOL[asi TeOMETPUYECKasi IPOrPeCCHsl, TUHEHHBIN 1
HKCIIOHEHIIUATIBLHBIN POCT, (JopMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTaBICHUE
O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUM ISl PEUICHUS PEAIbHBIX 3aad IMPUKIATHOTO
XapakrTepa;

CBOOOJIHO OIEPUPOBATH MOHATHIMU: MOCJIEI0BATEILHOCTD, CIIOCOOBI 3a1aHUS
IIOCJIEIOBATEIBHOCTEH, MOHOTOHHBIE M OIPAaHUYECHHBIE IIOCIEAOBATEIBHOCTH,
NOHUMAaTh OCHOBBI 3apOXKIAEHUS MAaTEeMaTUYECKOro aHaj3a KakK aHaiau3a
OCCKOHEYHO MAJIBIX;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMH: HENPEPBIBHbIE (YHKIUU, TOUYKH
pa3psiBa rpaduka GyHKUNUN, aCUMIITOTHI Tpaduka (yHKINH;

CBOOOJTHO OIEPUPOBATH TMOHATUEM: (YHKIWS, HEMpEpbIBHAs Ha OTpE3Ke,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PDYHKIIUN JIJIs1 pEIICHUs 3a/1a4;

CBOOOJHO OIEpPUPOBATH MOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
dbyHKIIMH, KacaTelbHas K Tpaduky QyHKIUY;

BBIYUCIISITh TTPOU3BOJIHBIE CYMMBI, MPOU3BEICHUS, YACTHOIO U KOMIO3UIIUU
NBYX (PYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (DYHKITUI;

WCIIOJIb30BaTh TEOMETPUUECKUI U (M3UYECKUN CMBICT MPOU3BOTHOM IS
peuieHus 3aaad.

MHokecTBa M JIOTHKA:

CBOOOJHO  OMNEpPUPOBATh  MOHATUSIMU:  MHOXKECTBO, OIEpaluud  Haj
MHOKECTBaMHU;

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapart JJisl ONHCaHUs PeabHbIX

MPOLIECCOB U SIBJICHUM, IPYU PELICHUU 3a]]a4 U3 APYTUX yUeOHBIX MPEIMETOB;



CBOOOJIHO OIEpPUPOBATh IOHATHSAMU: OIpeJeieHne, TeopeMa, ypaBHEHHE-
CJIE/ICTBHE, CBOMCTBO MaTeMaTHYECKOT0 00bEKTa, I0Ka3aTeIbCTBO, PABHOCUJIbHBIC
YPaBHEHHUS U HEPABEHCTBA.

K konmy obOyuenuss B 11 kJjacce oOydYarOIIMICA MOJYYUT CIICAYIOIIHE
MpPEAMETHBIE PE3YJbTaThl MO OTJEIbHBIM TeMaM paboyel MporpaMmbl Y4EOHOTO
Kypca «Anrebpa 1 Hadajla MaTEeMaTHYECKOTO aHaTN3ay:

YucJia 1 BBIYUCJIEHUS:

CBOOOJIHO ONEpPUPOBaTh MOHATUSAMH: HATypallbHOE U II€JI0€ YHUCJIO,
MHOECTBA HATYyPaJbHBIX U LEJBIX YUCEN, MCIOJIb30BaTh IMPU3HAKHU JICJTUMOCTH
nenbix yncen, HOJ[ u HOK HatypanbHBIX Yucel JUIsl pelieHus 3aad, TPUMEHSTh
anroput™m EBKina;

CBOOOJIHO OIIEPUPOBATh IMOHATHEM OCTaTKa IO MOJYJII0, 3aIlUChIBATh
HATYpAJIbHBIE YUCJIA B PA3JIMYHBIX O3UIIMOHHBIX CUCTEMAX CUHCIICHUS,

CBOOO/JIHO OMEPUPOBATH MOHSTUSMU: KOMIUIEKCHOE YMCJIO M MHOXECTBO
KOMIUIEKCHBIX YHCEJI, MPEJACTaBIATh KOMIUIEKCHBIC YMCIIa B alreOpandecKond Hu
TPUTOHOMETPUUECKON (PopMe, BHIMOIHATh apu(PMETHUECKUE ONEepalui C HUMHU U
n300pakaTh Ha KOOPJAMHATHOMN IJIOCKOCTH.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJIHO OMNEPUPOBATH MOHIATHUSMH: HUppaAlMOHATBHBIC, MOKAa3aTebHbIE U
JorapuMUUYECKUe HEPaBEHCTBA, HAXOJIUTh HMX PEHICHUS C  ITOMOIIBIO
PaBHOCHUJIBHBIX MTEPEXO/IOB;

OCYIIECTBJIATH OTOOpP KOpPHEW TpU pEHIeHUU TPUTOHOMETPUUECKOTO
YPaBHEHHUS;

CBOOO/JIHO OMNEPUPOBATH TMOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRO,
OPUMEHATh  HeoOxoaumble  (QOPMYJIBI TSI PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB,;

CBOOOJIHO ONEPUPOBATH MOHSATHUSIMHU: CUCTEMa U COBOKYITHOCTh YpaBHEHUN U

HCPaBCHCTB, PABHOCHUJIBHBIC CUCTCMBI U CUCTCMBbI-CICACTBHUA, HAXOJNUTh PCIICHHA



CUCTEMBI U COBOKYIHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX, IIOKA3ATEIbHbBIX U
Jorapu(pMUUECKUX YPaBHEHUM U HEPABEHCTB;

pemarb palHOHAIIbHBIE, MppanuoOHaIbHBbIE, ITIOKA3aTEeIIbHBIE,
jgorapu(pMuyecKue U TPUTOHOMETPUYECKHWE YpaBHEHMS] U  HEPaBEHCTBA,
CoZIeprKalllie MOYJIM U IIapaMeTphl;

IPUMEHSATH TpadUuecKre METOAbI JAJI PELICHHUs YPABHEHUI U HEPABEHCTB, a
TAKXKe 3a/1a4 C IapaMeTpaMu;

MOJICJIMPOBATh peajbHblE CUTyallud Ha SA3bIKE alreOpbl, COCTaBIATh
BBIDAKCHUSI, YPABHEHUWS, HEPABEHCTBA M MX CHCTEMBI II0 YCJIOBHIO 3a/1ayH,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJEIM C HCIIOJIb30BAHWEM ammapara anreopsl,
WHTEPIIPETUPOBATH MMOJTYyYECHHBIN PE3yJIbTaT.

DOyHKUMH U TPaPuKU:

CTpOUTh TpaUKUd KOMMIO3UMUMU (PYHKUUNA C TOMOIIBI 3JIEMEHTApHOrOo
MCCJIEIOBAHUS M CBOMCTB KOMIO3UIUU ABYX (DYHKIIMIA;

CTPOUTh TIEOMETPHUYECKHEe 00pa3bl ypaBHEHHMM U  HEpaBEHCTB Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJIHO OINEpUpPOBaTh MOHATUSAMU: TpaUKH  TPUTOHOMETPUUECKHUX
dynxumi;

OPUMEHATh (YHKUMU i1 MOJEIMPOBAHUS M HUCCIENAOBAHMS PEATbHBIX
IIPOLIECCOB.

Hauvana MaTeMaTH4eCcKOro aHajamsa:

UCIIOJIb30BaTh NMPOU3BOIHYIO JJIsl MCCIEeN0BaHMs (DYHKIIMHM Ha MOHOTOHHOCTD
U DKCTPEMYMBI;

HAXOJUTh HauOOJIbIIee U HAMMEHBIIEE 3HAUCHUs (DYHKIIMM HETPEPbIBHOW Ha
OTpE3KE;

WCIIOJIb30BaTh MPOU3BOAHYIO JUISI HAXOXKACHUS HAWIY4YIIEr0 PELICHUS B
NPUKIAIHBIX, B TOM YHMCJIE€ COLUMAJIbHO-JKOHOMHYECKHX, 3aJadax, I
OTNpENENICHUs] CKOPOCTH W YCKOpPEHHUsS Tpolecca, 3aJaHHOro (QOopMyJiol WiH

rpaduKom;



CBOOOJHO OMNEpPUPOBATh MOHATHAMHU: IepBooOpasHas, ONpeAeHEHHbIHI
UHTETpaj, HaXOIUTh MEPBOOOPA3HBIC 3JIEMEHTApHBIX (YHKIMA ¥ BBIYUCIATH
uHTerpan no popmyne Horotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (GUTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh TPEJCTaBICHHE O MaTeMAaTHUYECKOM MOJICIMPOBAHUM Ha TMPUMEPE
coctaBieHus nudpepeHnaIbHbIX ypaBHEHUH;

pemaTh MpUKIaJHBIe 3a/la4id, B TOM YHCIE COIHAIbHO-?PKOHOMHYECKOTO U

(u3nUecKoro xapakrepa, CpeJcTBaMiU MaTeEMaTHUECKOr0 aHaAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosmn4yecTBo yacos JJIEKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB U TeM (undposbie)
KonTpoabnsbie IIpakTnueckue
n/m mporpaMmsl Bcero o0pa3oBaTeJIbHbIE
padoThbI padoThbI
pecypcsl
MHO0KECTBO JIE€HCTBUTEIbHBIX YHUCEI. http://schoolcollection.edu.ru
MHorouneHnsl. ParnonanbHbie
1 24 1
ypaBHEHMS U HepaBeHCTBA. CUCTEMBI
JINHENHBIX YPABHEHUH
5 ®yukiun u rpaduku. CTerneHHas 19 . http://schoolcollection.edu.ru
(YHKIMS C LEeTbIM MOKa3aTeleM
ApudmeTruecknii KOpeHb N-oi http://schoolcollection.edu.ru
3 crernenu. MppanroHaibHbIC 15 1
ypaBHEHHUS
A [MokazarenbHast QyHKIHUS. 0 . http://schoolcollection.edu.ru
IToka3arenbHbIe ypaBHEHUS
5 Jlorapudmuyeckas GyHKIIHA. 18 1 http://schoolcollection.edu.ru




Jlorapudmuueckne ypaBHEHUS

TpUroHOMETpUYECKUE BRIPAKEHUS U http://schoolcollection.edu.ru
° YpaBHECHUS 2 '
7 [TocnenoBaTeTbHOCTH U MPOTPECCUH 10 1 http://schoolcollection.edu.ru
o HenpepbiBHBIE PYHKIINY. 20 . http://schoolcollection.edu.ru

[TpousBoaHas

[ToBTOpEHHKE, 000OIICHHE, http://schoolcollection.edu.ru
) cucTeMaTH3allus 3HaHUI > 2
OBIIEE KOJIMYECTBO YACOB I1O0
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11 KJIACC

KoJsmm4yecTBo yacos DJIEKTPOHHBbIE
Ne HauMeHoBaHMe pa3/iesioB U TeM (undposbie)
Konrpoabnsie IIpakruyeckue
n/m mporpaMMsl Bcero o0pa3oBaTe/ibHbIE
patéoTbI patéoTbI
pecypcsbl
. NccenenoBanre QyHKIUH C TOMOIIBIO - . http://schoolcollection.edu.ru
MIPOU3BOTHOU
http://schoolcollection.edu.ru
2 [lepBooOpasHas u uHTETpa 12 1 P
['padviku TPUTOHOMETPHUECKUX http://schoolcollection.edu.ru
3 ¢yHKuuid. TpUuroHoMeTpuyecKue 14 1
HEpPABEHCTBA
A HppanuroHaibHbIe, IOKa3aTEIbHBIC U Y . http://schoolcollection.edu.ru
norapuMHUIECKre HEPAaBEHCTBA
http://schoolcollection.edu.ru
3) Kommekchble yncna 10 1 P
http://schoolcollection.edu.ru
6 HarypanbHbie u 1enble uncia 10 1




Cucremsl paliOHAIBHBIX,

http://schoolcollection.edu.ru

7 MPPALMOHATIBHBIX [TOKA3aTEeNIbHBIX U 12 1
norapuMHUUECKUX YpaBHEHHH
http://schoolcollection.edu.ru
8 3agauu ¢ mapameTpamu 16 1 P
0 [ToBTOpEeHME, 0000IIEHNE, 16 , http://schoolcollection.edu.ru
CUCTEMaTHU3aIlMs 3HaHUN
OBIIEE KOJIMYECTBO YACOB I1O
136 10
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YYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI TSI YYEHUKA

» AnreOpa u Hayaja MaTeMaTH4ecKoro ananusa, 10 kimacc/ Mopakosuy A.T.,
Cewmenos I1.B., 1,2 vactu «kMHEMO3WHA»

* Anre0Opa 1 Havajla MaTeMaTUYecKoro anaiusa, 11 kmace/ Mopakosuu A.T.,
Cewmenos I1.B., 1,2 vactu «kMHEMO3WHA»

METO/IUYECKHUE MATEPHUAJIBI VISl YUUTEJIA

Anre0pa 1 Hauajga MaTEMaTHYECKOTO aHAIKM3a. MeToInYecKue peKOMEH Al u.
10-11 xmnaccel. bazoBsiit u yrimy6aénuneiil ypoBau. (K yuebHuky MopakoBuua
AT.)

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

Enunas xomnekuus qudpoBbIx 00pa30BaTEIbHBIX PECYPCOB
http://schoolcollection.edu.ru

Poccuiickas anextponnas mkoja http://resh.edu.ru/subject/17

Poccuiickuii mopran oTkpbiToro oopasosanus http://www.openet.edu.ru/
denepanbHBI HHCTUTYT NeAarornueckux uamepenni http://mww.fipi.ru/
[Topran undopmarmonHoi nmoaepxku EAMHOro rocy1apcTBEHHOTO 3K3aMeHa
http://www.ege.edu.ru/

WuTepHeT-noyiepkka yuuteneit marematuku http://www.math.ru/

Best matemartuka B ogaom mecte http://www.allmath.ru/

OOpa3oBaresbHbII MaTeMaTH4YeCKHiA cailT http://www.exponenta.ru/

Caiit M3natenbctBa «IIpocsemenue» http://www.prosv.ru






HOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBasieTcs OOHUM U3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHErO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH M MPEIMETOB T'YMaHHTAPHOTO ILIMKJIA.
[TockonmpKky  JIOTWUYECKOE  MBIIUICHHE,  (QopMHUpyeMOoe  TpuU  H3yUYEHUU
00y4arolUMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IIPU JOKA3aTEIbCTBE TEOPEM U
NOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKACHUI MPHU PEIICHHUH T'€OMETPUUYECKUX
3a/la4y, YMEHHME BBIJIBUTaTb M OINpPOBEPraTrb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL IIPU PEUICHUM 337a4 €CTECTBEHHO-HAyYHOI'O LMKJIA, B YaCTHOCTHU
dbuznyecKkux 3aaad.

[{enb ocBoeHus nmporpamMmsl yueOHOro Kypcea «I'eomerpusk» Ha yriryOnéHHOM
YPOBHE — pa3BUTUE WHAMBUAYAJbHBIX CIHOCOOHOCTEM O0OydYaroluxcsi MOpu
U3YUYEHUU T€OMETPHUH, KaK COCTaBIIAIONIEH MpeaMeTHo obnactu «MaremaTtuka u
nHpopMaTuka»  4yepe3  oOecrnedYeHHe  BO3MOKHOCTH  IPUOOPETCHHS U
UCIIOJIb30BaHUsl 0ojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
crenu@UIHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIEITHOTO MPodheCCUOHATBHOTO
00pa30BaHusl, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MATEMATUKH.

[IpropuTeTHBIMU 3aJlayaMu Kypca TE€OMETpUM Ha YriayOJEéHHOM YpOBHE,
pacIIMpSIIOUIMMH U YCUIIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCS:

pacuIMpeHre NpeaCcTaBiICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJIBTYpPbI U
(dbopMUpOBaHNE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTIM MHPOM;

dbopMUpOBaHHE TMPEACTaBICHUS O TMPOCTPAHCTBEHHBIX (UTYypax Kak o
BOKHEUIIUX MATeMAaTHMYECKUX MOJEINAX, MO3BOJIAIONIMX OMHUCHIBATH U H3y4yaTh
pa3HbIE SBJICHUS OKPYKalOUIEro MUpa, 3HaHUE MOHATUIHOIO aliapara o pa3aeiry
«CTtepeoMeTpus» yueOHOro Kypca reOMEeTpHUU;

dbopMHupoBaHHEe ~ yMEHHUS  BJIaJ€Th  OCHOBHBIMH  TMOHSATUSMH O

MPOCTPAHCTBEHHBIX (PUTypaXx W WX OCHOBHBIMH CBOWCTBaMH, 3HAHHE TEOPEM,



bopMyn M yMEeHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl U HAXOAMTH
HECTaHJapTHbHIE CIIOCOOBI PEIICHUS 3a/1a4;

dbopMHUpOBaHUE YMEHHS PACIIO3HABATh HA YEPTEkKaX, MOACISIX U B PEaTbHOM
MUpE MHOTOTPAaHHUKM M Teja BpalleHUs, KOHCTPYHUPOBATH T'€OMETPUYECKHUE
MOJEIIH;

dbopMHUpOBaHUE TMOHUMAHUS BO3MOXXHOCTH aKCHOMATHYECKOTO IMOCTPOCHHSI
MaTEeMaTUYECKUX TeOopuil, GOpMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
MIPOBEJICHUU PACCYKJICHUN;

dbopMHpoBaHUE yMEHUS BIAJCTh METOJAaMHU JO0Ka3aTeIbCTB U aJITOPUTMOB
pELIEHUs, YMEHUS WX MPUMEHSTh, MPOBOAUTH JIOKA3aTEIIbHBIE PACCYKJICHHS B
X0JI€ PEILICHUS CTEPEOMETPUUECKUX 3a7a4 U 3a]1a4 C MPAKTUUYECKUM COJICPKAHUEM,
dbopMHpoBaHUE TPEJCTABICHUS O HEOOXOAMMOCTH  JIOKA3aTeIbCTB  MIPH
000CHOBAaHUY MAaTEeMaTUYECKUX YTBEPKJICHUM U POJIM AKCUOMATUKU B IPOBEACHUU
JeTyKTUBHBIX PACCYXKICHUM;

pa3BUTHE M COBEPUICHCTBOBAHWE MHTEJUIEKTYyalIbHbIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUaromMXcs, MO3HaBATEIbHOW aKTUBHOCTH, UCCJIEIOBATEILCKUX
YMEHHM, KpUTUIYHOCTH MBIIICHHS, THTEPECA K U3YUYEHUIO T€OMETPUH;

dbopmupoBaHue (PYyHKIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHONW TE€OMETPUHU:
YMEHHSI pPaCloO3HaBaTh TMPOSIBIICHUS TEOMETPUYECKUX TMOHATHM, OOBEKTOB U
3aKOHOMEPHOCTEN B PEaNbHBIX U3HEHHBIX CUTYAlMSAX U MPU U3YUYECHHH JPYTHUX
y4eOHBIX MPEIMETOB, TMPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJIETUPOBAHUSI PEANbHBIX CUTyallUid, HCCIEIOBAaHMS TMOCTPOEHHBIX MOJIEIIEH,
MHTEPIPETALNH MOJTyYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIepKaTeIbHBIMU JIMHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 «xmaccax sBusoTcs: «lIpsMble W IUIOCKOCTH B TPOCTPAHCTBEY,
«MHororpannukn», «Tema BpameHus», «BeKTOoppl UM  KOOpPAUHATHL B
IPOCTPAHCTBEY, «J|BUXKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH

MOHATUSIMUY», PEIEBAHTHBIMU T€OMETPUU Ha YIIIyOJIEHHOM ypoBHE OOyYEeHHs B



10-11 kiaccax, OTHOCUTCSI KO BCEM COJEPKATENbHBIM JIMHUSAM y4eOHOIO Kypca, a
dbopMHpoBaHUE  JIOTMYECKUX yMEHUH  pacmpenensercs He  TOJbKO IO
COJIep>KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOydenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE NPEIMETHBIM pe3yibTaTaM ocBoeHus dDenepaibHoil paboueit
IPOrpaMMBbl, paclpeAeNEéHHbIM 0 ToJaM OOY4YEeHHs, CTPYKTYPHPOBAHO TaKUM
o0pa3oM, 4ToObI KO BCEM OCHOBHBIM, IPUHIIUITUAIBHBIM BOIIPOCAM O0YyYaroLIrecs
oOpamaquch HEOJHOKpPaTHO. JTO TMO3BOJIIET OPraHU30BaTh  OBJAJCHHE
T€OMETPUUECKUMHU MOHITHSIMH U HaBBIKaMU MOCIEA0BATEIBHO U IOCTYNaTEeNbHO, C
COOJTIO/ICHUEM MPUHIIUIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEJICTABICHUN 00YyUaIOIUXCs, pACIIUPSISL U YIITyOJIsis
e€, 00pasys MpOYHbIE MHOKECTBCHHBIE CBSI3H.

[Tepexon K M3y4EeHUIO TE€OMETPUH HA YTIyOIEHHOM YPOBHE MO3BOJISET:

co3maTth yciuoBus i auddepeHunanui  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX —00pa30oBaTEIbHBIX IMporpamMM, OO€CIeYuTh YIIyOJIEHHOE
U3Y4YEHHUE TEOMETPHUH KaK COCTaBIISONIEH yueOHoro mpeamera «MareMaTukay;

MOJTOTOBUTH OOYYAIONIMXCA K MPOJODKCHHIO HM3yUYeHUST MaTeMaTHKH C
yduéTtoM BbIOOpa Oyaymied mpodeccuu, oOecrednBas IMPEEMCTBEHHOCTb MEXITY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wu3yuenme yuebHoro kypca «l'eomerpusi» Ha YriayOJEHHOM YpOBHE
orBoautcs 204 yaca: B 10 kimacce — 102 yaca (3 yaca B Hegeno), B 11 kimacce — 102

yaca (3 Jaca B HEJIeINIO).



COJEPXAHUE OBYUYEHUA

10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS ~ CTE€peOMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTtpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3auMHOe pacnosnokeHue NpsMBIX B MPOCTPAHCTBE: IEepeceKarolIrecs,
napajuielbHble W CKpeIMBaromumecs npsmbele. lIpu3Haku CKpemMBarOmMUXCs
npsMbIX. [lapamensHOCTh NPSIMBIX U IIJIOCKOCTEN B MMPOCTPAHCTBE: NapalIe/IbHbIE
IpsIMbIE B MPOCTPAHCTBE, MAPAIIICIIBHOCTD TPEX MPSIMBIX, TAPAIUIEIbHOCTD MPSMON
U 1uiockocTu. [lapamienbHoe M LEHTpabHOE NPOEKTHUPOBAHHUE, HU300paKEHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajIeNIbHOIO MpOoeKTUpoBaHus. WM3o00paxeHnue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXIy NpSMBIMH B IPOCTpaHCTBE. llapaienbHOCTh TIOCKOCTEN: MapasulesIbHbIE
IIJIOCKOCTH, CBONCTBA apajuleIbHbIX IIJIOCKOCTEN. IIpocreiimme
IPOCTPAHCTBEHHbIE (GUIYpbl Ha IUIOCKOCTU: TETpajlp, Napajuleenure],
MMOCTPOCHUE CEYCHUM.

[lepneHANKYISIPHOCTh NPSIMOM U TJIOCKOCTH: MEPIEHIUKYISIPHbIE TIPSIMBIE B
IIPOCTPAHCTBE, MpsSMBIEC IAPAJUICIBHBIE W TNEPIEHIUKYJSPHBIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TeOpemMa O MNpAMOu
NEPHEHANKYIIPHON IJIOCKOCTH. OpToronajibHOE IPOEKTUPOBAHKUE.
[lepneHaMKyIIsSIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IJIOCKOCTH, PACCTOSIHHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIrypbl Ha  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  TUIOCKOCTEW: MPU3HAK  NEPHEHAMKYJISIPHOCTH  ABYX
IUIOCKOCTEN. TeopeMa 0 TPEX NMEPIEHAUKYIAPaX.

VYribl B IPOCTPAHCTBE: YroJl MEXKIY MPSIMOM U IJIOCKOCTBIO, BYI'PAHHBIN
YIOJI, IMHEWHBIN yTOJl ABYIPAHHOIO yriia. TpEXTpaHHbIl U MHOTOI'PAHHBIE YTJIbI.

CBoiicTBa IIIOCKHUX YINIOB MHOT'OI'PAHHOIO  YyIJIA. CBoiicTBa IIJIOCKUX H



JBYI'PAaHHBIX YIJIOB TPEXIPAHHOrO yria. TeopeMbl KOCHHYCOB W CHUHYCOB IS
TPEXTPAHHOTO yIJIA.

MHoOrorpaHHuKHU

Bunapl MHOrOrpaHHHMKOB, pa3BEPTKa MHOrorpaHHuka. IIpusma: N-yrompHas
npusMa, mpsiMasi 1 HaKJIOHHAs MPU3MBI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumien, OPSAMOYTOJBHBIA — NApajUleenune]] ©W €ro  CBOMCTBA.
Kparyaiimme 1myTM Ha TIOBEpXHOCTM MHOrorpaHHuka. Teopema Oinepa.
[IpoctpanctBennass Tteopema I[lucdaropa. Ilupamuma: nN-yronbpHas mnHpamuia,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TI'paHei
paBUIbHOW mUpaMmuibl. lIpaBuibHbIE MHOTOTpaHHUKH: NPAaBWIBHAsS NpU3Ma U
IIpaBWJIbHAS IMPAMHIA, TNPABUIbHAA TPEYroJIbHAs IHpPaMHUIAa W TPABUIIBHBIN
TeTpasap, KyO. IlpeacraBieHue O MpaBUIIBHBIX MHOTOIPAHHUKAX: OKTa3Jp,
JOAECKAdIP U UKOCADIP.

Bbluncienre 3J1€MEHTOB MHOTOTPaHHUKOB: pEOpa, [IHAaroHalH, YIJbl.
[Tnomans OOKOBOW MOBEPXHOCTH W TIOJHOW TOBEPXHOCTH MPSIMOU MPHU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTM W TOBEPXHOCTH TMPABUIBHOM MHpPaMUbI,
TeopemMa O TUIOIIAAN YCEYEHHOW MUPaMU/IBI.

CumMeTpuss B NOPOCTPAHCTBE. OJEMEHTBl CHMMETPUM  NPABUIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajulelienuneaa, CUMMETPHUS IPABWIBHBIX NPHU3M, CUMMETpHsS NPaBUIBHOU
nUpamMUIbl.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B IPOCTPAHCTBE, HYJEBOW BEKTOP, JJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIE, COHANPABJICHHBIE MW  IPOTUBOIIOJIOKHO
HaIpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. [IeCTBUSI ¢ BEKTOPAMHU: CI0KEHUE
U BBIUMTAHHE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucio. CBoicTBa ClI0KEHUsI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOpA HA YUCIIO.

[TonsiTue KOMILIaHApHBIE BEKTOPBI. [IpU3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.



[IpaBuno mnapamenenunena. TeopemMa O pa3loXKEHWHM BEKTOpa MO TpEM
HEKOMIUIaHApHBIM ~ BekTOopaM. [IpsiMmoyronbHas cucreMa  KOOpJIMHAT B
npoctpaHcTBe. KoopauHatel BekTopa. CBsi3b MEXIy KOOPAMHATAMH BEKTOpPA WU
KOOpJIMHAaTaMHU TOYEK. YTOJ Mexay BekTopamu. CKalsipHOe MpOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tesia Bpalenus

[lonatusi: UUIMHAPUYECKAs TMOBEPXHOCTh, KOHUYECKAash MOBEPXHOCTb,
chepuueckass MOBEPXHOCThb, oOOpasyromue mnoBepxHocTeil. Tema BpalieHus:
HWINHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. BzaumHoe pacnonoxeHue
cheppl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxeHue Tten
BpalieHusi Ha TiockocTh. Pa3Béprka muimuHapa U koHyca. Cummerpus chepbl U
niapa.

O0béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME
MPSIMOYTOJILHOTO Tapajuienenurnena u cieactsus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW MPU3MBbl, HWIMH]IpA, MUpaMuabl U KoHyca. OOBEM Iapa U 1mapoBOTO
CErMEHTA.

KomOunanuu Ten BpalieHHWs W MHOTOTpaHHMKOB. [lpu3ma, BmucaHHas B
UWIMHAP, ONHCAaHHas okojio mwinHapa. Ilepeceuenue cdepsl MW 1mapa ¢
miockocThio. Kacanue mrapa u cdepsl miockocTbio. [loHATHE MHOTOTpaHHHKA,
OMKMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpaIeHusl.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€ yacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IMOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpazoBanue momobusi, ToMmoTeTHsi. Pemienue 3amauy Ha
MJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJI BPAIlCHUS: CEUCHUS LIMIMHIPA
(mapaJuienbHO MW TMEPNEeHAUKYISIPHO OCH), CEUYEeHHUs KOHyca (mapajuieibHbIe

OCHOBAHHMIO M IMPOXOAAIINUEC YCPE3 BepHII/IHY), CCUCHU 1iapa, MCTOAbI IIOCTPOCHUA



CEUCHMI: METOJ| CJIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHMS, METOJ MEPEHOCA
CEKYIIEH TITIOCKOCTH.

BekTOpbI H KOOPAMHATHI B IPOCTPAHCTBE

Bektopsl B mpocTpaHcTtBe. Omepanuu HaJ BEKTOpamu. BekTtopHoe
YMHOXEHHUE BeKTOpoB. CBOICTBa BEKTOPHOro yMHOXeHUs. [IpsimoyronbHas
cucTeMa KoopauHat B npoctpaHcTBe. KoopanHatel BekTopa. Paznoxkenne BekTopa
no Oazucy. KoopauHaTHO-BEKTOPHBIH METOJ MpPHU PEHICHUH TeOMETPUUYECKHUX
3aj1a4.

JIBUKEHUsI B IPOCTPAHCTBE

JBmwxenus: mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEeHCTBO (UTyp.
OOmue cBoiicTBa JBWXKEHUH. Buabl JBMXXEHUN: TapalielbHbIA TEPEHOC,
LEHTpaJIbHAsE CUMMETPUS, 3€pKajbHas CUMMETPHS, IIOBOPOT BOKPYT MPSMOM.

[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIET'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

1) rpaxxaaHckoe BOCIMTAHME:

c(hOpPMHPOBAHHOCTh TPAKIAHCKON MO3UIIMKA 00YUaIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aUMOJICMCTBOBATh C COUUAIBHBIMA HWHCTUTYTAMH B COOTBETCTBUHU C HX
GyHKIMSIMY ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
MIPOLUIOMY M HACTOSIIEMY POCCUWCKOW MATEMATHMKH, UEHHOCTHOE OTHOUIECHHE K
JOCTHXKEHUSM POCCUMCKUX MATEMATUKOB U POCCUMCKONW MAaTE€MaTUYECKOW IIKOJIbI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHMM B JAPYTHX HAyKax, TEXHOJIOTHSX, chepax
SKOHOMUKU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapojaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHUA, 3TUYECKOTO MOBEJCHHUS, CBS3aHHOIO C MPAKTUYECKUM
IIPUMEHCHUEM JOCTHKCHUW HAYKH U JICSITEIBbHOCTBIO YUYEHOrO, OCO3HAHUE
JMYHOTO BKJIaJa B MIOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLICHUE K MHPY, BKIIOYAs OSCTETUKY MAaTEMaTHYECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1au, PEIICHHUH, pacCyKICHU, BOCPUUMYUBOCTh
K MAaT€MaTUYE€CKUM aCIIeKTaM Pa3JIMuHbIX BUJOB UCKYCCTBA;

S) puzuyeckoe BoCIUTAHHE:



cOpPMHUPOBAHHOCTh yYMEHHUS MPUMEHSATh MaTeMAaTUYECKHE 3HAHUSA B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIECHUE K
CBOEMY 3J0pPOBbIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHU U
OTIIbIXa, peryisipHas (u3nuecKkasi akTUBHOCTh), (PU3NYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESTEILHOCTHIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTh K TpYJy, OCO3HAaHUE IIEHHOCTU TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymed mnpodeccur W peanu30BbIBATb COOCTBEHHBIC IKU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIHOCOOHOCTH K  MaTeMaTH4YeCKOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
Y4acTHUIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYPhl, TIOHUMAHWE BIUSHHUS
COI[MATTbHO-?)KOHOMUYECKUX IPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIMATBHOMN
Cpellbl, OCO3HAHME TJI00ATILHOTO XapaKkTepa dKOJOTUYECKUX MPOOIeM, OpUCHTAIIHS
HAa TPUMEHEHUE MaTEeMATHUYEeCKUX 3HAHUW IS pelieHusl 3agad B 00JacTu
OKpY’)Karolel cpelbl, IJIaHUPOBAHHE TOCTYNKOB W OILEHKH HMX BO3MOXXHBIX
MOCJICACTBUI TSI OKPY KAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, TMOHUMAaHUE
MaTeMaTHYECKOW HayKd Kak c]epbl 4YeToBEeYeCKOW JesATebHOCTH, JTaloB ¢
pPa3BUTHS M 3HAYUMOCTH JUISI PA3BUTHS LMBUIM3ALMHU, OBJIAJACHUE SA3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM Kak CpeJICTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIISATh MPOEKTHYI0 U HCCIEIO0BATEIbCKYIO JCSATEIbHOCTh

WHIUBUIYAJIbHO U B I'PYIIIIC.



METANPEAMETHBIE PE3YJIBTATDBI
Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aAeicTBU:

BBISIBIISAIT M XapaKTepU30BaTh CYIIECTBEHHBIE NMPU3HAKK MATEMATHYECKUX
OOBEKTOB, TIOHSTHH, OTHONIEHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS TIOHATHUN, YCTAHABIMBAThH CYIIECTBCHHBIN MPU3HAK KIIACCU(DUKAIUH,
OCHOBaHMsI 1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU MTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMyIupoBaTh U  TPEOOpPa3OBBIBATH  CYKICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUSIX, MpeajiaraTb KPUTECPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHIL;

JieJIaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKJIIOUEHUH 110 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHHI
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIEC CYXKICHHS U BHIBOJIBI;

BBIOMpATh CMOCOO pelleHuss y4eOHOW 3ajaud (CpaBHHMBATh HECKOJIBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Yu4E€ToM
CaMOCTOSATENILHO BBIICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarTeabcKme 1eiicTBUS:

WCIIOJIb30BaTh BOMPOCHl KaK HCCIEI0BATEIbCKUA WHCTPYMEHT IO3HAHUS,
dbopMyIUpOBaTh  BOMPOCH,  (PUKCUPYIOIIME  MPOTHBOpPEUYHE,  MPoOJIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OPMHUPOBATH THIIOTE3Y, apryMEHTHPOBATH
CBOIO MTO3ULIUIO, MHEHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEAOBaHHE
10 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKoro o0beKTa, IBJICHUs, Mpolecca,

BBISIBJICHHIO 3aBUCUMOCTEH MCIKIY O6’beKTaMI/I, ABJICHUAMU, ITPOLCCCAMU,



CaMOCTOATENBbHO (POPMYIUPOBATH OOOOIIEHUS M BBIBOJBI MO PE3yJbTaTaMm
NPOBENEHHOTO  HAOJIOJIEHUs, HUCCIIEIOBAaHUS, OLIEHUBATh  JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOLECCA, A TAKKE BBIIBUIaTh
IPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pabora ¢ nundopmanmeii:

BBISIBIIATH Je(UUNTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX /JIi OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a]1a4H;

BbIOMpaTh UH(POPMALIMIO U3 UCTOUHUKOB PA3JIMYHBIX TUIIOB, AHAJU3UPOBATH,
CUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATh MH(MOPMALMIO PA3JIUYHBIX BUIOB U
dbopm npeacTaBiIeHuUS,

CTPYKTYpUpPOBaTh MH(GOpPMaLMIO, MPEJICTaBIsATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuECcKH;

OLICHHBATh HaAEKHOCTD uH(popmaumn o CaMOCTOSATENIbHO

chOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHMKaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIe NelCTBHA

Oo0wmenne:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYkKACHHS B COOTBETCTBUU C YCIOBUSMU U
HensiMU  OOILEHMS], SICHO, TOYHO, T'PAaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX U IIMCBMEHHBIX TEKCTaxX, JaBaThb IOSICHEHUs IO XOAY PELICHUs 3aaadd,
KOMMEHTUPOBATH IOJYy4YECHHBIN pE3yJIbTAT;

B Xo/€ 00CYXXJIeHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIA€MOU TEMBI,
npoOJemMbl, pelaeMol 3aJaud, BBICKA3bIBATh WJEH, HAIIEJICHHbIE Ha IIOHMCK
pELIECHUA, COIOCTABIATh CBOM CYXACHUS C CYXIACHUSAMH JAPYIMX Y4YaCTHHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4Me M CXOACTBO MO3ULMUN, B KOPPEKTHOU (opme

(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;



NpEACTAaBIATh PE3YJJAbTAaThbl PCIICHUA 3aJaduM, DKCIICPUMCHTA, UCCIICIOBAHUS,
IIPOCKTA, CaMOCTOATCIIBHO BI)I6I/IpaTI) (1)OpMaT BBICTYIIIICHUA C y‘IéTOM 3agad

IPE3CHTALUN U OCOOCHHOCTEN ayIUTOPUHU.

PeryasiTuBHbIe yHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS

Camoopranusanus:

COCTABJISITH ILJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
YYETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEUICHUHN C Y4ETOM HOBOM MH(MOpPMAIUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH HHTEJJIEKT:

BJIQJICTh ~ HABBIKAMU  TIO3HABATEIBLHOM  peduiekcuM  Kak  OCO3HAHHUS
COBEPIIAEMBIX JCHCTBUM U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMONPOBEPKH, CAMOKOHTPOJS MpoLecca M pe3yibTaTa peuieHus
MaTeMaTUYECKOM 3a7auu;

MPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCUThH KOPPEKTHUBBI B JEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa I[N U YCIOBUSIM, OOBSICHATh MPUUYUHBI
JIOCTUKEHUS UM HEJOCTUKEHUS PE3yJIbTaTOB JEATCIIbHOCTH, HAXOJUTh OIIUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMmecTHAsl 1eSITEJIbHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUILYTHHOU
paboThl mpu pemieHnH y4YeOHBIX 3adad, NPUHUMATh IIeJib COBMECTHOMU
JEATEIIbHOCTH, IUIAHUPOBATh OPraHU3aIlMI0 COBMECTHOM pabOThl, pacrpenessiTh
BUJIbI pabOT, JIOTOBApWBATHCS, OOCYX HaTh TMPOIECC W pPe3yJbTaT paboTHI,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHMHoBbIX (opMax paboThl (00Cyx aeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W WHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W

KOOPpOAWMHUPOBATL CBOH ,Z[CﬁCTBHH C JApyruMM 4YJIC€HaMH KOMaHJbl, OLCHHWBATDH



KaueCTBO CBOEro BKJAJa B OOIIMNA MPOAYKT MO KPUTEPUAM, CPOPMYIMPOBAHHBIM

Y4aCTHUKaMH BBaHMOHeﬁCTBHH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonmy 10 kiacca oOydaromuics HayIuTCsI:
CBOOOJHO OMNEPUPOBATH OCHOBHBIMU TMOHATHSIMH CTEPEOMETPUHM NPH PELICHUH
3aJla4y ¥ MPOBEJICHUU MAaTEMAaTUYECKUX PACCYKICHHM;
OPUMEHATh AaKCUOMBI CTE€PEOMETPUM U CIEACTBUS W3 HHUX TMPU PEIICHUU
reOMETPUYECKUX 3a/aY;
KJIacCU(UIIMPOBAaTh B3aUMHOE  PACMOJIOKEHHE TMpPSAMBIX B  IPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;
CBOOOJHO ONEPUPOBATH IMOHATUSMHU, CBSI3aHHBIMU C YIJIAMH B IPOCTPAHCTBE:
MEX1y IPSMBIMH B IPOCTPAHCTBE, MEXKAY IPSIMOM U IMIIOCKOCTHIO;
cBOOO/IHO ONEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C MHOTOTpaHHUKaMHU;
cBOOO/IHO pacro3HaBaTh OCHOBHbIE BUbl MHOTOTPAHHHUKOB (IpHU3Ma, MUPaMHIA,
IPSIMOYTOJIbHBIN Mapaenenumnes, Kyo);
KJIaCCU(PHUIIMPOBATh MHOTOTPAaHHUKH, BEIOMpPas OCHOBaHUS JJIsl KIIACCU(PUKALINH;
CBOOO/IHO OINEPUPOBATh MOHATHUAMHU, CBS3aHHBIMU C CEYEHHEM MHOTOTPaHHHKOB
MJI0CKOCTBIO;
BBINIOJIHATh MapajlieIbHOE, UEHTPAIBHOE M OPTOrOHAIBHOE IPOEKTUPOBAHUE
¢buryp Ha TUIOCKOCTh, BBITIONHATH U300paKeHHs (GUTYP Ha MIIOCKOCTH;
CTPOUTH CEUYEHHST MHOTOIPAaHHUKOB pPA3IUYHBIMH METOJIAaMH, BBIIOJHATH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHU3Y;
BBIUMCIIATh IUIOIIAAN TOBEPXHOCTE MHOTOTPAaHHUKOB (IIpU3Ma, MHpamMHuaa),
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYT;
CBOOOJIHO OIEPUPOBATH MOHATHSIMHU: CUMMETPHUSL B MPOCTPAHCTBE, IIEHTP, OCh U

IUIOCKOCTh CUMMETPHH, LEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPHI;



CBOOOZIHO  OMEpUPOBATH  MOHATUSAMHU, COOTBETCTBYIOUIMMH  BEKTOpaM |
KOOpAMHATaM B IIPOCTPAHCTBE;
BBITOJIHATH IEHCTBUS HaJl BEKTOpaMU;
pelaTh 3a7a4u Ha JI0Ka3aTelbCTBO MAaTEMATUYECKUX OTHOIICHUN U HAXOKICHHUE
F€OMETPUYECKHX BEJIWYWH, MPUMEHSS M3BECTHBIE METOAbl IMPU PELICHUU
MaTEMaTHYECKUX 3aa4 NOBBIIIEHHOTO ¥ BBICOKOTO YPOBHSI CJIOKHOCTH;
OPUMEHATh  [POCTEHIIME  MPOrpaMMHBIE  CpeACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEIICHUH CTEPEOMETPUYECKHX 3a]1ay;
U3BJIEKaTh, IpPeoOpa3OBbIBATH W HMHTEPIPETUPOBATH  HMHPOpPMALUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha YepTexax U
PUCYHKaX;
IPUMEHATh TOJIyYCHHbIE 3HAHHWS Ha MPAKTHKE: CPaBHUBATh W AHAJIU3UPOBATh
peanbHble CUTyallMd, IPUMEHATh HW3YUYEHHBIE IIOHATHA B IIPOLIECCE ITOMCKA
pelIeHUs] MaTeMaTH4eCKh C(HOPMYJIUPOBAHHOW MpPOOJEMBbI, MOJEIHPOBATH
peanbHbIe CUTyallld HA SI3bIKE T€OMETPHUU, UCCIEN0BATh IOCTPOEHHBIE MOJIEIHN C
MCIIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHATUI U TEOpEM, anmnapara ajareopbl, pemaTh
IIPaKTUYECKHE 3a/1a4U, CBA3aHHBIE C HAXOKIEHUEM N€OMETPUYECKHUX BEJIUYHH;
UMETh MPEACTABICHHS] 00 OCHOBHBIX 3TAlax Pa3BUTHUsI FT€OMETPUM KaK COCTAaBHOM
yacTu (yHAAMEHTA pa3BUTHUS TEXHOJIOTUH.

K konity 11 kiaacca oOyyaromuiicss HayduTCs:
CBOOOJHO  ONEpUpOBaTh MOHATUSAMH, CBSI3AHHBIMU C  IWIMHAPUYECKOH,
KOHUYECKON U ChepruuecKOoi MOBEPXHOCTIAMHU, OOBSICHATH CIOCOOBI MOTYYEHUS;
ONEpUPOBaTh MOHATHUSIMH, CBSI3AHHBIMH C TEJIAMH BpALIEHUSA: LUIMHAPOM,
KOHYyCOM, c(hepoii u mapowm;
pacro3HaBaTh Teja BpalleHus (LIMHApP, KOHYyC, cepa U map) U OOBACHATH
CIIOCOOBI MOTYUYEHUS TE BPAILICHHUS;

KJIacCU(PUIIMPOBATH B3aUMHOE PACIOiokKeHue c(hephl U MIOCKOCTH;



BBIUUCIISTh BETUYMHBI 3JIEMEHTOB MHOTOIPAaHHUKOB M TEJ BpalleHUs, 00bEMbI U
IUIOIIAN MOBEPXHOCTE MHOTOTPAHHUKOB U TEJ BpPALICHUS, T€OMETPUUECKUX TEJ
C MpuMeHeHneM (popmy;

CBOOOJTHO ONEPUPOBATH MOHATUSIMHU, CBI3aHHBIMU C KOMOMHAIIUSMHU TEJ BpAIICHHUS
U MHOTOTPaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B cepy U OMHCAHHBIA OKOJIO
cdepsl, cdepa, BOUCAHHAS B MHOTOTPAHHUK WM TEJIO BpallleHUS;

BBIYHCIIATh COOTHOIICHUS MEXIY IUIOMAAsIMU TMOBEPXHOCTE U 00bEMamMu
ITOJTOOHBIX TEI;

n300paxarh U3ydaemble (UIYpPbl, BBIIOJIHATH (BBIHOCHBIE) IJIOCKUE YEPTEKU M3
PUCYHKOB MPOCTBIX OOBEMHBIX (UTYp: BUI CBEpPXY, COOKY, CHH3Y, CTPOUTH
CEUEHMS TEJI BPALCHMS;

U3BJICKaTh, MHTEPIPETUPOBATH W  MPeoOpa3oBbIBaTh  HMHPOPMALUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO HAa YepTexax U
PUCYHKaX;

CBOOOJIHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBIIIOJIHATH OIIEpaIMU HaJl BEKTOPaAMH;

3a/1aBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPJIMHAT;

pemarb TeOMETPUYECKUE 3a/Jauyd Ha BBIYUCIEHHE YIJIOB MEXAYy MPSMBIMU U
IUIOCKOCTSIMHM, BBIYMCIICHHE PACCTOSIHMM OT TOYKHM 10 IUIOCKOCTH, B LIEJIOM, Ha
PUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/Ia MPU PEIICHHH;

CBOOO/IHO ONEPUPOBATh MOHATUSMH, CBA3AHHBIMU C JIBUKEHHUEM B IPOCTPAHCTBE,
3HaTh CBOMCTBA JBMIKCHHUU;

BBITMOJHATh U300paKeHUsI MHOTOTPAHHUKOB U TEJ BPALLEHUS MPHU MapauieIbHOM
[IEPEHOCE, LIEHTPAJIbHOM CUMMETPHUH, 3€pPKaJIbHOW CUMMETPUU, IPU IOBOPOTE
BOKPYT MPSIMOH, MpeoOpa3oBaHus T0100US;

CTPOUTh CEYEHHS] MHOTOTPAHHUKOB M TE€J BpALIECHUSA: CEYEHUS LMJIMHIpA
(mapayyienbHO M TMEPIEHAUKYISIPHO OCH), CEUYCHHs KOHyca (TmapajuiesibHbIe

OCHOBAHUIO Y IPOXOSIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;



MCMOJIB30BaTh METOAbI MOCTPOECHUS CEYEHUM: METOJ CJIEA0B, METOJI BHYTPEHHETO
MIPOEKTUPOBAHMS, METO MIEPEHOCA CEKYIIEH TIIIOCKOCTH;

JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKICHUS;

NPUMEHSATh T€OMETpUYEeCKUuEe (PaKThl JJIsi PELICHUS CTEPEOMETPUYECKUX 3ajad,
MPEINONAaraloMXx HECKOJbKO IIaroB PEHICHMS, €CIA YCIOBUS INPUMEHEHUS
3a/1aHbI B IBHOW U HESIBHOM (hopme;

pelaTh 3a/1a4yd Ha J10Ka3aTelIbCTBO MATEMAaTUYECKUX OTHOLICHUN U HAXOXKJICHHE
F€OMETPUYECKUX BEIINYNH;

MIPUMEHATH MPOTPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI
MIPY PEIICHUU CTEPEOMETPUUECKHUX 3a/aY;

[IPUMEHATHh IOJIyYCHHBIE 3HAHWS Ha NPAKTUKE: CPaBHUBATh, aHAIU3UPOBATH U
OLICHUBATh pEaJbHbIC CUTyallMd, NPUMEHSATb HU3YUYCHHBIE IIOHATHUS, TEOPEMBI,
CBOICTBa B MpOIECCE IMOUCKA pEIICHUS MaTeMaTH4YeCKH CQPOPMYITHMPOBAHHON
npoOJieMbl, MOJICTUPOBATh peajbHbIE CUTyallMM Ha fA3bIKE TE€OMETPUU,
MCCIIEIOBATH ITIOCTPOCHHBIE MOJIENIM C UCMOJIb30BAHUEM I'€OMETPUUYECKUX MOHSATHN
U TeopeM, ammapara ajareOphl, pemiaTh MNPAKTUYECKUE 3ajlaud, CBSI3aHHbIC C
HAaXO0XXJICHUEM I'€OMETPUUYECKUX BEJINYNH;

MMETh MPEACTaBICHUS 00 OCHOBHBIX dTarnax pa3BUTHUS T€OMETPHUM KaK COCTaBHOM

yacTu (PyHIaMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosmn4yecTBo yacos DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uu¢dposbie)
Kontpoabnbie IIpakTnueckue
n/n mporpaMmmsl Bcero o0pa3oBaTe/bHbIEC
padoThI padoThI
pecypcsl
http://schoolcollection.edu.ru
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anmHOe pacronoxeHune MpsMbIX B 5 . http://schoolcollection.edu.ru
IIPOCTPAHCTBE
3 [TapamienbHOCTh MPSAMBIX H o http://schoolcollection.edu.ru
IIJIOCKOCTEN B MPOCTPAHCTBE
A [eprieHAUKYISIPHOCTD MPSMBIX U - http://schoolcollection.edu.ru

IJIOCKOCTEN B IPOCTPAHCTBE

http://schoolcollection.edu.ru
3) VYTriabl 1 paccTOAHUS 16 1 P

http://schoolcollection.edu.ru
6 MHOrorpaHHMKH 7 1




http://schoolcollection.edu.ru

7 BekTops! B mpocTpaHCcTBE 12

o [ToBTOpEeHHE, 0000IIEHNE U . http://schoolcollection.edu.ru
CUCTeMAaTH3aIHs 3HAHUIA
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11 KJIACC

KosanuyecTBo yacon DJIeKTPOHHBbIE
HauMeHoBaHMe pa3iesioB U TEM (undposbie)
Ne i/ Konrpoabnsie IIpakruyeckue
NPOrpaMMblI Bcero o0pa3oBaTeJibHbIE
patéoTbI patéoTbI
pecypchbl
http://schoolcollection.edu.ru
1 AHanuTH4YECKas reoMeTpus 15 1
5 [ToBTOpenue, 0600IICHNE U r . http://schoolcollection.edu.ru
CHUCTEMaTHU3aIMs 3HAHUN
. http://schoolcollection.edu.ru
3 O6BEM MHOTOTpaHHHKA 17 1
http://schoolcollection.edu.ru
4 Tena BpaieHus 24 1 P
c [Tomanay moBEpXHOCTH U 00BEMBI o . http://schoolcollection.edu.ru
KPYIJIBIX TEJ
http://schoolcollection.edu.ru
6 JBroKeHUs 5 1 P
http://schoolcollection.edu.ru
7 IToBTOpEeHue, 0600I1IeHNE U 17 2 P
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YYEBHO-METOJJUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O

MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPUAJIBI JUISI YYEHUKA

I'eomertpus. 10-11 knacc. YueOuuk. ba3oblit u yriyOiaEHHbIN ypOBHH/
Aranacsia JI.C., Byry3oB B.®., KagomiieB C.b. u ap. ;AKninoHepHOE 0011IECTBO
"UznatensctBO "[IpocBeiienne"

['eometpus. unaktudeckue marepuainsl. 10 kinacc. bazoBsiii u npoduabHBINH
ypoBHu./b.I". 3uB; Axunonepnoe oomectBo "M3narensctBo "[IpocBenienne”
['eomerpus. Jlunaktudeckue matepuaisl. 11 kinacc. bazoBblit 1 mpodUIbHBIM
ypoBHu./b.I". 3uB; AkunonepHoe oomectBo "M3narensctBo "[IpocBemnienne"

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJA

MeTonnueckoe mocodre K NpeMeTHON JIMHUN YY€OHUKOB 110 TEOMETPUU
JI. C. AranacsH, B.®.byty3o0Ba, C.b.KagomiieBa u ap.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/

https://ege.sdamgia.ru









HOACHUTEJIBHASA 3AIINCKA

YueOuslii Kypc «BeposTHOCT, W cTaTucTuKa» yriayOJIEHHOTO YpPOBHSA
ABJISIETCSI TPOJIOJDKEHHEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca
yriayO0aEHHOTO YPOBHS HAa YPOBHE CpeqHEro o0iero oopazoBanusi. Y 4eOHBIN Kypc
npeaHa3HayeH it GOPMUPOBAHUS y OOYUAIOIIUXCS CTATUCTHUECKON KYJIbTYpPhI U
MMOHMMAHMS POJIM TEOPUU BEPOSTHOCTEH KaK MaTEMAaTUYECKOTO MHCTPYMEHTA ISt
M3YUYCHHS CIy4YalHBIX COOBITHM, BEIWYMH U TmpoieccoB. [lpu u3ydeHum kypca
oOoramaroTcsi MPEACTaBIECHUS OOydaroluXcs O METOoAax HCCIEeIOBaHUs
U3MEHYMBOIO MHUpPA, pa3BUBACTCSl NOHMMAaHHWE 3HAYUMOCTH U  OOIIHOCTH
MaTEMaTUYECKUX METOJOB MO3HAHUS KaK HEOTHEMIJIEMOW YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'O MUPOBO33PEHMUS.

CopepxaHne y4yeOHOro Kypca HalpaBJI€HO Ha 3aKpeIyieHue 3HaHWi,
MOJTYYEHHBIX MPU U3YUYEHUH Kypca Ha YPOBHE OCHOBHOTO OO0IIero oopa3oBaHusi, U
Ha Pa3BUTHE IPEACTABICHUNA O CIIy4allHBIX BEJIIMYMHAX M B3aUMOCBS3SIX MEXKIY
HUMHU Ha BaXXHBIX MPUMEpPAX, CIOKEThl KOTOPBIX MOYEPHHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0yyaronmxcs 10JKHO c(hOPMUPOBATHCS MPEJCTABICHUE O
HanOoJiee yrnoTpeOUTEIbHBIX U OOIIMX MAaTEMATHYECKUX MOJIENSAX, UCIIOIb3YEMBIX
JUIsL  ONMCaHUSl  AHTPONOMETPUYECKUX W JeMorpauyueckux  BEJIMYUH,
NOTPEIIHOCTE B pa3jIMyHble poAa H3MEPEHUsX, JIUTEIbHOCTH O€30TKa3HOMN
pabOThl TEXHUYECKHUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBIEHUN U MTPOLIECCOB
B oOmiecTBe. YUeOHBIM Kypc SBisieTcs 0a3oi i OCBOCHHSI BEPOSTHOCTHO-
CTAaTUCTUYECKUX METOJIOB, HEOOXOIMMBIX CHEIHATUCTaM HE TOJbKO MH)KEHEPHBIX
CHEIUATbHOCTEW, HO TaKXe COLUAIBHBIX M ICHUXOJOIMYECKUX, MOCKOJIbKY
COBpEMEHHbIE OOLIECTBEHHbIE HAYKH B 3HAUYMTEJIBHON Mepe UCHOJb3YIOT amnmapaT
aHanu3a OOJBIIMX JAaHHBIX. LleHTpanbHYI0 YacTh Y4eOHOro Kypca 3aHUMAaeT
00CyX/IeHHE 3aKOHAa OOJBIIMX 4YHCesl — (YyHAAMEHTAIBHOIO 3aKOHA MPUPOJIBI,

MMEIOIIETO MAaTeMAaTHIECKY 0 (hOpMaTU3aITHIO.



B cooTBeTcTBMM € yKa3aHHbIMU LENSIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YPOBHE BBIJIEJICHBI OCHOBHBIE
coJiepkaresibHble TUHUM: «CiaydaliHble COOBITHS U BEpOSITHOCTH» U «CiyyalHble
BEJIMYMHBI U 3aKOH OOJIBIIIUX YHUCEID.

[ToMuUMO OCHOBHBIX JUHUN B y4€OHBII KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHH
rpagoB M TEOPUU MHOXKECTB, HEOOXOAUMBIC JIsi TMOJHOLEHHOTO OCBOCHUS
MaTepuaia JIaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MaTEMaTHYECKUX YueOHBIX
KYpCOB.

Conpepxxanne nuHUM «CiydaiiHble COOBITHS M BEPOSITHOCTH  CIIY>KUT
OCHOBOM 1111 ()OpPMHUPOBAHUS TPEACTABICHUI O PaCHpPENEICHUN BEPOSITHOCTEH
MEKly 3HAYCHUSMH CITy4alHbIX BEJIMYHMH. Ba)KHYIO 4acTh B 3TOM CONEPKATEIBHOU
JVHUM 3aHUMAET U3YYEHHE F€OMETPUUECKOr0 1 OMHOMHUAJIBHOTO paclpeneeHU U
3HAKOMCTBO C UX HEIMPEPHIBHBIMU aHAJIOraMH — MOKAa3aTeJIbHBIM M HOPMaJIbHbIM
pacrpenencHusIMHI.

TeMmpl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIYYalHBIMM BEIMYMHAMHU WU
pacnpeneNeHus MU, aKUEHTUPYIOT BHHMaHWE OOYy4YalollUXcs Ha OMNHCAaHUM U
U3Y4YECHUU CITyYalHBIX SBJICHUH C MOMOILBI0O HENpPEepbIBHBIX (YHKIMH. OCHOBHOE
BHUMAaHHE YJEJSIeTCs MOKa3aTeIbHOMY U HOPMAJIbHOMY PACTIPEACICHUSIM.

B yudeGHOM Kypce mpeaycMaTrpuBaeTcs 03HAKOMHUTEIbHOE HU3YUYEHHUE CBS3H
MEXIYy CIy4YalHbIMM BEJIMYMHAMH W ONMCAHUE D3TOM CBA3UM C IOMOIIBIO
Kod(pduleHTa KOPPEJSIIMM W €ro BBIOOPOYHOTO aHajiora. IJTU DJIEMEHTHI
COJIEp>KaHMs Pa3BUBAIOT TeMY «JluarpaMMbl pacCeMBaHUs», N3yUYECHHYIO Ha YPOBHE
OCHOBHOTO 00IIero o6pa3oBaHusi, U BO MHOTOM OIHMPAIOTCS Ha CBEICHUS W3
KYpCOB aJIreOpbl U T€OMETPHH.

Emé ommH 2ieMeHT  coaepKaHus, KOTOpPbIM  NPEIIaraercs  Ha
O3HAKOMUTEJIBHOM YpPOBHE — TMOCJEA0BATEIbHOCTh CIyYalHbIX HE3aBHUCHUMBIX
COOBITH, HACTYMAIONIINX B €IUHUIYY BpeMeHU. O3HaKOMJIEHHE C paclpeieICHUEM
BEPOSITHOCTEM KOJMYECTBA TaKMX COOBITUH HOCUT Pa3BUBAIOIIMKN XapakTep u

SBJISIETCSI AKTYaJbHBIM JUIsl OyylMX aOUTYpPUEHTOB, MOCTYNAIOIIMX HA y4eOHbIE



CHEIUATbHOCTH, CBA3aHHbIE C OOIIECTBEHHbIMM HAayKaMH, IICUXOJIOTHEH H
yIpaBJICHUEM.

Ha wu3yuenue yueOHOTO Kypca «BeposTHOCT, W CTaTHUCTHKa» Ha
yIIIyOJI€HHOM ypoBHE oTBoauMTCs 68 yacoB: B 10 kmacce — 34 gaca (1 dac B

Henenmo), B 11 kimacce — 34 gaca (1 yac B Heneno).



COJEPXAHUE OBYUYEHUA
10 KITACC

['pad, cs3ubIl rpad, nytu B rpade: nukisl U nenu. CteneHb (BaJICHTHOCTH)
BepinHbl. ['padbl Ha miockocTH. [lepeBbs.

Crny4aliHble SKCIIEpUMEHTHI (OMBITHI) U Cy4YalHbIE COOBITUS. DJIEMEHTAPHBIE
coObITHsl (McXo/bl). BepodaTHocTh ciydailHOro coObITHs. biu3ocTh 4YacToThl U
BEpOSITHOCTH ~ coObITui.  Cily4ailHble  ONBITBI € PaBHOBO3MOKHBIMHU
3JIEMEHTaPHBIMU COOBITUSMHU.

Omnepanuy HajJ COOBITUSMU: IIEpeECEUEHUE, 00bEINHEHUE, TPOTUBOIIOI0KHbBIE
coObITus. JIuarpammsl Ditnepa. opmyiia CI0KEHUSI BEPOSITHOCTEH.

VYciloBHass BEPOSITHOCTb. YMHOXEHHUE BEPOSATHOCTEH. JlepeBO CiaydarlHOro
skcniepumenTa. Gopmyiia nonHou BepoatHocTu. Popmyna baiieca. HezaBucumbie
COOBITHS.

bunapHbIil ciy4aiiHbI OMBIT (MCIBITAHKE), YCIIeX U Heyaada. HezaBucumbie
ucnblTanust. Cepusi HE3aBUCUMBIX MCIIBITAHUN 1O MEepBOro ycrexa. IlepectanoBku
u Qakropuan. Yucno coueranuit. Tpeyronpuuk Ilackans. ®opmyna OuHOMA
Hprorona.

Cepusi He3aBUCHMBIX HcnblTaHUKH bepHymnu. CrydaiiHblii  BeIOOp U3
KOHEYHOW COBOKYITHOCTH.

CnyuaitHas  BennunHa. Pacnpenenenne  BeposATtHocte.  [{marpamma
pacnpenenenus. Onepanuu Haja CiydailHbIMUA BeTMYMHAMU. brHapHas ciaydaiHas
BesmuuHa. [Ipumepsl pacnpeneneHuii, B TOM 4YHUCIE TE€OMETPUUYECKOE W
OMHOMHAJILHOE.

11 KIIACC

CoBMeCTHOE paclpelesieHue ABYX CIy4YallHbIX BeJW4WH. HeszaBucuMBbIe

CJ'Iy‘-I&fIHLIG BCIINMYHHEI.



Marematuyeckoe OXUJaHUE CIy4alHOM BEJIMYMHBI (pacmpenesieHus).
[Ipumepsl MpUMEHEHUsT MAaTEMaTUYECKOro OXHAaHMs (CTpaxOBaHHE, JIOTepes).
MareMatnyeckoe OxugaHue OMHAPHOW CIy4YalHOM BelIW4YuHBI. MaTeMaTtndyeckoe
OXKHUJAHUE CYMMBbl CIIy4YallHbIX BeJMYMH. MaremaTtudeckoe  OXHUIAHUE
T€OMETPUYECKOI0 1 OMHOMHAJIBHOTO PacipeieICHUN.

Jucnepcus W CTaHAAPTHOE  OTKJIOHEHUE  CIIyYalHOM  BEJIIMYMHBI
(pacnpenenenus). Jlucniepcus OMHAPHOM Cly4aiiHON BeMYMHBL. MaTeMaTrudeckoe
OKMJIAHUE IIPOU3BEACHUS M JHCIEPCUS CYMMbI HE3aBUCHUMBIX CIyYalHBIX
BeauunH.  Jlucmepcuss W CTaHZApTHOE  OTKJIOHEHHME  OMHOMHUAJIBHOTO
pacnipenenenusd. Jlucnepcus M CTaHAAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOIO
pacrpenencHusl.

HepasenctBo YeOniméBa. Teopema YUeOniméBa. Teopema bepnysmmm. 3akon
OonpmMX  uucen.  BeiOopouHbld  MeTOH — ucciaeqoBaHuil.  BeiOopouHble
XapakTepuCTUKU. OLIEHMBAaHUE BEPOSTHOCTH COOBITUS MO BHIOOPOYHBIM JAHHBIM.
[IpoBepka MpoCTENIMX THITOTE3 C TOMOIIBIO U3YYEHHBIX PACIPEICIICHUMN.

HenpeppiBHble cnyyaliHble BenuuyuHbL. [Ipumepsl. @PyHKIMS TIUIOTHOCTH
BEPOSITHOCTU pacnpenesieHus. PaBHOMepHOE paclpenesieHue U €ro CBOMCTBA.
3agauu, NPUBOAAIIME K TOKA3aTEILHOMY PaCIPEACICHUIO. 3a1auu, IPUBOIAILINE K
HOPMAaJIbHOMY pacrpeaeneHuro. OyHKIMA IJIOTHOCTH BEPOSTHOCTHU
NOKa3aTeNbHOIO pacnpezesieHus, QyHKIUS IIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pactpenenenHus. PyHKIUSA IIIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PaCTPEIECIICHHUS.

[TocnenoBaTenbHOCTh  OJMHOYHBIX  HE3aBUCHUMBIX  COOBITMH. 3ajgauu,
IIPUBOJIIME K pacupenenennto Ilyaccona.

KoBapuanua 1nByx ciydailHeix BenuuuH. KoapduuueHt auHeRHOM
koppemsiiu.  CoBMecTHble — HAOMIOAGHMST JBYX  BeJIMYUH. BbIOOpOYHBII
kod(pdunreHT Koppenanuu. Paznuune Mexay JTUHEHMHOW CBSI3bI0 U MPUUYHMHHO-

CJICICTBEHHOM CBs3b10. JIMHEHHas perpeccusi, METOl HAUMEHBIITUX KBaJpaToB.



IINTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«BEPOSTHOCTDb U CTATUCTHUKA» (YTJYBJIEHHBI YPOBEHB) HA
YPOBHE CPEJJHET'O OBIIET'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YUAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4WJIE€HA  POCCHUHCKOrO  OOIIecCTBa,  NPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBJICHUIA,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aUMOJECHUCTBOBATh C COLUAIBHBIMA HWHCTUTYTAMH B COOTBETCTBUHU C HX
GyHKIMSIMY ¥ HA3HAYCHUEM;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'PpakIaHCKOW HACHTUYHOCTH, YBOXKECHUS K
MIPOLUIOMY M HACTOSIIEMY POCCUWCKOW MATEMATHMKH, UEHHOCTHOE OTHOUIECHHE K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHMM B JAPYTHX HAyKax, TEXHOJIOTHSX, chepax
SKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapojaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUA, 3TUYECKOTO IMOBEJCHHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHCHUEM JOCTHKCHUW HAYKH U JICSITEIBbHOCTBIO YUYEHOrO, OCO3HAHUE
JMYHOTO BKJIaJa B MIOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOLICHUE K MHPY, BKIIOYAs OSCTETUKY MAaTEMaTHYECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKI€HUI, BOCIPUUMYUBOCTh
K MAaT€MaTUYE€CKUM aCIIeKTaM Pa3JIMuHbIX BUJOB UCKYCCTBA;

5) pusnvyecKoro BOCIUTAHUA:



cOpPMHUPOBAHHOCTh yYMEHHUS MPUMEHSATh MaTeMAaTUYECKHE 3HAHUSA B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pPOBbIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHU U
OTIIbIXa, peryisipHas (u3uvecKas aKTUBHOCTH), (U3NUYECKOE COBEPUICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESTEILHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpYIy, OCO3HaHUE LIEHHOCTU TPYIOJIOOUs, HHTEpPEC K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUWIOKEHUSIMH, YMEHHE COBEpIIAThb OCO3HAHHBIA BBIOOP
Oynymed mnpodeccur W peanu30BbIBATb COOCTBEHHBIC IKU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIHOCOOHOCTH K  MaTeMaTU4eCKOMy  OOpa3oBaHUI0O U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
Y4acTHUIO B PEIICHUHU TPAKTUUECKUX 3a/l1ady MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYPhl, TIOHUMAHWE BIUSHHUS
COI[MATTbHO-?)KOHOMUYECKUX IPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIMATBHOM
Cpellbl, OCO3HAHME TJI00ATILHOTO XapaKkTepa dKOJOTUYECKUX MPOOIeM, OpUCHTAIIHS
Ha TPUMEHEHHE MaTEeMAaTHYEeCKUX 3HAHWUW IS pelieHusl 3agad B 00JacTu
OKpY’Karollel cpelibl, IJIAHUPOBAHHE TOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCIICICTBUUN [T OKPYIKAIOLIEN CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ¢ OOIIECTBEHHOW  MPAKTUKH, TMOHWMAaHUE
MaTeMaTUYECKOW HayKh Kak c]epbl 4YeToBEUeCKOW JesATebHOCTH, JTaroB €&
pPa3BUTHS M 3HAYUMOCTH JUISI PA3BUTHS LMBUIM3ALMHU, OBJIAJACHUE SA3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM Kak CpeJICTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIISAITh MPOEKTHYI0 U HUCCIEI0BATEIbCKYIO JESTEIbHOCTh

WHIUBUIYAJIbHO U B I'PYIIIIC.



METAIIPEAMETHBIE PE3YJ/IBTATDBI

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble Jjoruueckue JeMicTBUA:

BBISIBISIT M XAapaKTEPHU30BaTh CYIIECTBEHHbIE NPHU3HAKH MaTEMaTHYECKUX
OOBEKTOB, TIOHATWH, OTHONICHWH MEXIy TMOHATUSAMH, (HOPMYIHPOBAThH
OTIpeJIeIICHHs TIOHATUN, YCTAHABIMBATH CYHIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAaHMSI 111 0000ILEHHS U CPAaBHEHHSI, KDUTEPUU ITPOBOIMMOIO aHAJIN3a;

BOCIPUHUMATh,  (OpPMYyJIHMpPOBaTb U  NpeoOpa3oBbIBATh  CYXKJICHUS:
YTBEPAUTENIbHbIE U OTPULIATENIbHBIE, EAMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBJIAITh MaTEMAaTUYECKUE 3AaKOHOMEPHOCTH, B3aUMOCBS3U U MTPOTUBOPEUUS
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEPXKICHUSX, MPEAaraTb KpUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IMTPOTUBOPEUHI;

JenaTb BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

MPOBOJUTH CAMOCTOSITENBHO 10KA3aTENbCTBA MATEMATHUECKUX YTBEPKIACHUI
(mpsiMble ¥ OT MPOTHUBHOTIO), BBICTpanBaTh apryMEHTALUIO, IPUBOAUTH PUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKAECHHUS U BBIBOJIBI;

BBIOMpATh CMOCOO pelieHuss y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BapMaHTOB  pEUICHMs, BbIOMpaTh HaumOojee MOAXOMAUMH ¢ y4yéToM
CaMOCTOATENbHO BBIJIEJIEHHBIX KPUTEPUEB).

ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCITIOJI30BaTh BOIPOCHI KaK HCCIEI0BAaTEIbCKUI HHCTPYMEHT IO3HAaHUS,
dbopmMynIHpoBaTh  BONPOCHL,  (DUKCHUPYIOIIME  MPOTHUBOpEUYHe,  MIpolJeMy,
yCTaHaBIIMBAaTh MCKOMOE W JaHHOE, (hopMHpOBaTh TMMOTE3Y, apryMEHTHPOBATH
CBOIO MO3ULIUI0, MHEHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIIJITAHUPOBAHHBIM 3KCIEPUMEHT, HCCIIECTOBAaHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, sIBJIIEHUS, Mpoliecca,

BBISIBJICHHIO 3aBUCUMOCTEM MCKIY O6’I>CKT8.MI/I, SABJIICHUAMM, IIPOLCCCAMU;



CaMOCTOATENBbHO (POPMYIUPOBATH OOOOIIEHUS M BBIBOJBI MO PE3yJbTaTaMm
MPOBENEHHOTO  HAOJIONEHMS, HUCCIECJOBAaHMS, OICHUBATh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUIA;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCA, A TAKKE BBIIBHUIAThH
IPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pabora ¢ nundopmanmeii:

BBISIBIIATH Je(UUMTHI UHPOpPMALIUU, JAaHHBIX, HEOOXOIUMBIX JJi1 OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a]1a4H;

BbIOMpaTh UH(POPMALIMIO U3 UCTOUHUKOB PA3NUYHBIX TUIIOB, AHAJIU3UPOBATD,
CUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATh MH(MOPMALMIO PA3JIUYHBIX BUIOB U
dbopm npeacTaBiIeHuUS,

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEACTaBIATh €€ B pa3IM4HbIX (Popmax,
WJLTIOCTPUPOBATH TpaUuECcKH;

OLICHHBATh HaAEKHOCTD uH(popmaumn o CaMOCTOSATENIbHO

chOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHMKaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIe NelCTBHA

Oo0wmenne:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYX ACHHUS B COOTBETCTBHH C YCIOBHIMU U
HensiMU  OOILEHMS], SICHO, TOYHO, T'PAaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IIMCBMEHHBIX TEKCTaxX, JaBaThb MOSCHEHUS IO XOAY PELICHUs 3a1auy,
KOMMEHTUPOBATH IOJYy4YECHHBIN pE3yJIbTAT;

B Xo/€ 00CYXXJIeHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIA€MOU TEMBI,
npoOJemMbl, pellaeMol 3a7add, BbHICKA3bIBaTh WJEH, HAIICJIEHHbIE Ha TOHMCK
pELIEHUsA, COIOCTABIATh CBOM CYXACHUS C CYXICHUSIMU JPYIrUX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4Me M CXOACTBO MO3ULMUN, B KOPPEKTHOU (opme

(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;



NpEACTaBIATh PE3YJJAbTAaThbl PCIICHUA 3aJadMd, SKCIICPUMCHTA, UCCICOIOBAHUA,
IIPOCKTA, CaMOCTOATCIIBHO BI)I6I/IpaTI) (1)OpMaT BBICTYIIIICHUA C yqéTOM 3aJgad

IPE3CHTALUN U OCOOCHHOCTEN ayIUTOPUHU.

PeryasiTuBHbIe yHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS

Camoopranusanus:

COCTABJISITh ILJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUpATh CIIOCOO pelIeHus C
YYETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEUICHUHN C Y4ETOM HOBOM MH(MOPMAIUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH HHTEJJIEKT:

BJIQJICTh ~ HABBIKAMU  TIO3HABATEIBLHOM  peduiekcuM  Kak  OCO3HAHHUS
COBEPIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJbTATOB, BIAAECTh
croco0aMu CaMONPOBEPKH, CAMOKOHTPOJISL MpoLecca M pe3ysbTaTa pEIIeHUs
MaTeMaTUYECKOM 3a7auu;

MPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCUThH KOPPEKTHUBBI B JIEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBSICHATh MPUYUHBI
JIOCTUKEHUS UM HEJOCTUKEHUS PE3yJIbTaTOB JEATCIIbHOCTH, HAXOJUTh OIIUOKY,
JaBaTh OIEHKY PUOOPETEHHOMY OTIBITY.

CoBMmecTHAsl 1eSITEJIbHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUILYTHHOU
paboThl mTpu pemeHuH Y4YeOHBIX 3adad, NTPUHUMATH II€Jb COBMECTHOU
JEATEIIbHOCTH, IUIAHUPOBATh OPraHU3aIlMI0 COBMECTHOM pabOThl, pacrpenessiTh
BUJIbI paboOT, JIOTOBApWBATHCS, OOCYXKIaTh TMPOIECC U PE3yJNbTar pabOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNNoBbIX (opMax paldoThl (00CykaeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W WHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W

KOOPpOAWMHUPOBATL CBOH ,Z[CﬁCTBHH C JApyruMM 4YJIC€HaMH KOMaHJbl, OLCHHWBATDH



KaueCTBO CBOEro BKJAJa B OOIIMNA MPOAYKT MO KPUTEPUAM, CPOPMYIMPOBAHHBIM

Y4aCTHUKaMH BBaHMOHeﬁCTBHH.

IMPEAMETHBIE PE3YJIBTATDBI

K koniry 10 kinacca o0yyaronuiicss HAydYuTCs:

cBOOOHO OMEpUpOBaTh MOHATHAMH: Tpad, MIOCKUN rpad, CBSA3HBIN Tpad,
nyTh B rpade, 1enb, LUK, JIEPEBO, CTENEHb BEPLIMHBI, JIEPEBO CIy4daillHOrO
HKCIIEPUMEHTA;

CBOOO/IHO OINEpUpPOBaTh MOHATHSAMH: CIyYalHBIM SKCIEPUMEHT (OIIBIT),
Clly4aiilHO€ COOBITHE, DJIEMEHTAPHOE CllydallHOEe COOBITHE (3JIEMEHTAPHBIA UCXON)
CIIy4ailHOrO  OMbITa, HAXOJUTh BEPOSITHOCTH COOBITHM B  ONBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU;

HaxXOJUTh U (POPMYIUPOBATH COOBITHS: MEpPEeCceUCHHE, OOBEIUHEHUE JaHHBIX
COOBITHI, COOBITHE, NPOTHUBOIIOJIOXKHOE JAHHOMY, HCIIOJIb30BATh JIHATPAMMBI
Oinepa, KOOPIAMHATHYIO MPSIMYIO U PELIEHUs 3a/1ay, MO0JIb30BaThesa (HOpMYIIOif
CJIOKEHUSI BEPOSITHOCTEN 7151 BEPOATHOCTEHN ABYX U TPEX CIIy4YalHBIX COOBITUH;

OlEpUpOBaTh  IOHATHUAMM:  YCJIOBHAas  BEPOSTHOCTb,  YMHOXXCHHE
BEPOSITHOCTEW, HE3aBUCUMBIE COOBITHS, JIEPEBO CIYyYaHOIO HKCIIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITHI € TOMOIIBIO MpaBUja YMHOXXEHHS, JepeBa
CIIy4alilHOTO OIIbITa, MCIOJb30BaTh (OPMYIy TOJHOW BEPOSITHOCTH, (OpMYIy
baifeca npu pelieHnn 3a1ad, ONpeaessiTh HE3aBUCUMOCTh COOBITUI MO opMyIie U
110 OPTaHHU3aLUHU CIIyYalHOTO IKCIIEPUMEHTA;

OPUMEHATh H3yYeHHblE KOMOWHATOpPHBIE (QOPMYJBI JJsl TNEPEUUCICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHI CIy4yallHOTO OIbITa, PEUICHUS
3aJ1a4 M0 TEOPHUH BEPOSTHOCTEM;

CBOOOJHO  OMEpUPOBATH TMOHATHSAMHU: OWHAPHBIA  CIyYalHBIA  OMBIT
(ucniplTaHue), yclex M HeyJaya, He3aBUCHUMBbIEC HUCIIBITAHUS, CepUsl HUCIIBITaHUM,

HAXOJIUTh BEPOSITHOCTH COOBITUI: B CEpPUM HCIBITAHUW O MEPBOTO ycrlexa, B



cepun UcnbITaHU bepHyIau, B OmbITe, CBA3aHHOM CO CIy4aliHbIM BBIOOPOM W3
KOHEYHOM COBOKYITHOCTH;

CBOOOJHO OIEPUPOBATH MOHATHAMU: CIy4yalHas BEJIIMYMHA, PACIPEICICHUE
BEpPOATHOCTEW, JauarpaMMa paclpelerieHus, OWHapHas ciydailHas BeJIU4YMHA,
reoMeTpu4ecKoe, OMHOMHAIILHOE pacipeiesieHHeE.

K koniy 11 kiacca oOyyaronuiicss HAyduTCs:

OIIEpUPOBAaTh IOHATUSAMM: COBMECTHOE pPACIpPENEIICHUE NBYX CIy4alHbIX
BEJIMYMH, UCIOJB30BaTh TA0JIMIy COBMECTHOTO PACHpPEEICHUs JIBYX CIIy4alHbIX
BEJIMYMH JUI BBIACIICHUSA PACHPEACIICHUS KaXIOM BEIUYUHBI, OIPEICICHUs
HE3aBUCUMOCTH CIIyYalHbIX BEJINYUH;

CBOOOJHO ONEpPUPOBAThH MOHATUEM MATEMATHYECKOTO OKHMIAHUS CITy4anlHOM
BEJIMYMHBI (pacrlpezesieHus1), IPUMEHATh CBOMCTBA MAaTEMaTUYECKOTO OKHUAAHUSA
IpU pEUIeHUM 337a4, BBIUUCIATh MAaTEMAaTUYECKOE OKUJaHUE OMHOMHUAIBHOTO U
T€OMETPUYECKOI0 PaCIPEIEICHUN;

CBOOO/IHO OTNEpPUPOBATh MOHSTHUAMU: TUCHEPCUS, CTAHAAPTHOE OTKIOHEHUE
CIIy4YallHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA IHUCIIEPCUM CIIyYaWHON BEJIMYWHBI
(pactpeneneHus) NpU pELICHUU 3a7ad, BBIYUCIATH AUCIEPCUI0 M CTaHJAPTHOE
OTKJIOHEHHE T€OMETPUUYECKOTO U OMHOMHAJIBHOTO pacipe/leICHUM;

BBIYHCIIATh BHIOOPOUYHBIE XapaKTEPUCTUKU MO JAaHHOW BHIOOPKE U OLIEHUBATh
XapaKTepUCTUKU TEHEPAJbHOM COBOKYMHOCTH JIaHHBIX IO  BBIOOPOYHBIM
xapaktepucTukaM. OIeHUBaTh BEPOSITHOCTU COOBITUN M MPOBEPSTH MPOCTEUIINE

CTAaTUCTUYCCKUC TUIIOTC3bI, ITOJIB3YACHh N3YUCHHBIMU PACIIPCACICHUAMMN.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnuecTBo yacos JJIEKTPOHHBIE
Ne HauMeHoBaHMe pa3/iesioB U TeM (mudposbie)
KonTpoabnsbie IIpakTnueckue
n/n NPOrpaMMblI Bcero o0pa3oBaTeJIbHbIE
padoThbI padoThbI
pecypcsl
http://schoolcollection.edu.ru
1 DnemMeHTHl Teopun rpados 3
5 CrnyuaiiHbIe OTIBITHI, CITyYaifHbIC 3 http://schoolcollection.edu.ru
COOBITHSI U BEPOSTHOCTU COOBITUI
Omneparyu HaJl MHOXECTBAMU U http://schoolcollection.edu.ru
coObITusiMu. CroskeHue u
3 YMHOKEHHUE BEPOSITHOCTEH. 5
VY cii0BHast BEPOSATHOCTb.
HesaBucumebie coObITHS
http://schoolcollection.edu.ru
4 DneMeHTbl KOMOMHATOPUKU 4 1
5 Cepuu nocie10BaTeIbHBIX 5 http://schoolcollection.edu.ru




Ciy4aiiHblil BEIOOP U3 KOHEYHOM
COBOKYITHOCTH
Ciy4daiiHble BETMYUHBI U

pacripeeneHus

ucnbiTanuii. Mcnibiranust bepuymm.

14

http://schoolcollection.edu.ru
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11 KJIACC

KosanuyecTBo yacon DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iejioB U TeM (undposbie)
Ne i/ Konrpoabnsie IIpakruyeckue
MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
patéoTbI patéoTbI
pecypchbl
http://schoolcollection.edu.ru
1 3aKoH OOJIBIINX YUCET 5
5 DJIEMEHTBI MaTEeMaTHICCKOM 6 http://schoolcollection.edu.ru
CTaTUCTUKHU
HenpepsiBHBIE CITydaliHbIC http://schoolcollection.edu.ru
3 BEJIMYMHBI (pacipeiesieHusl), 4
MOKA3aTeIbHOE U HOPMaJIbHOE
pacrpeeneHust
http://schoolcollection.edu.ru
4 Pacnpenenenune Ilyaccona 2
. CBs13b MEXKTY CITy4alHBIMH 6 http://schoolcollection.edu.ru
BEJIMYMHAMU
6 O0o01IeHre 1 cucTeMaTH3aIus 11 1 http://schoolcollection.edu.ru




3HAHUU

OBIIEE KOJIMYECTBO YACOB IIO
[TPOI'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosnuecTBo 4acoB JyieKTpOoHHbIE HN(PoBbIE
Ne Hara
.. Tema ypoka Beero Konrtpoabnsie IIpakruueckue —— o0pa3soBaTe/IbHbIE
padoThI padoThI pecypchbl

I'pad, cBs3HBII rpad, http://schoolcollection.edu.ru
1 MIPEJCTABIICHHUE 3a]1a4U C 1

nmoMoIIeko rpada

CreneHb (BaJICHTHOCTB ) http://schoolcollection.edu.ru
2 BepmHbL. [1yTh B rpade. 1

Llenu 1 UKIIBI

['pads! Ha MIOCKOCTH. http://schoolcollection.edu.ru
3 JlepeBo ciaydaifHOTO 1

AKCTIEPUMEHTA

Ciy4aiiHpIe SKCIIEPUMEHTBI http://schoolcollection.edu.ru
4 (OTIBITHI) U CITy4YalHbIE .

COOBITHS. DJIEMEHTapPHbBIC

COOBITHS (MCXOIBI)




BeposTtHOoCTh CityyaliHOTO
coOwITus. BepostHocTu
COOBITUH B ONBITaX €
PaBHOBO3MOXHBIMU
AJIEMEHTapPHBIMU

COOBITUSIMH

BepodTHoCTh Cl1y4yaliHOTO
coObITHs. BepositTHOCTH
COOBITHH B OIBITAx C
PaBHOBO3MOXHBIMH
3JIEMEHTAPHBIMU

COOBITHSIMHA

ITepeceuenne, 0ObeIMHECHHE
MHOKECTB B COOBITHH,
MIPOTUBOIOJIOKHBIC
coObITusi. @opMmyiia

CJI0’KEHHUSI BEPOATHOCTEN

http://schoolcollection.edu.ru

http://schoolcollection.edu.ru

http://schoolcollection.edu.ru

Y cii0BHast BEPOSATHOCTb.

YMHOKEHHE BEPOSITHOCTEM.

http://schoolcollection.edu.ru




dopMyna yCIOBHOU

BEPOSITHOCTH

Y coBHAsI BEPOSITHOCTS.

YMHOKEHHE BEPOSITHOCTEM.

http://schoolcollection.edu.ru

"I'padsl, BeposiTHOCTH,

’ dopMmyna yCIOBHOU

BCPOATHOCTH

dopmya moTHON http://schoolcollection.edu.ru
10 BCPOATHOCTHU

dopmyna baiieca. http://schoolcollection.edu.ru
H HezaBucumbie coObITHS

KomOunaTopHOE mpaBmiio http://schoolcollection.edu.ru
12 yMHOXeHusl. [lepectaHoBKH

u (pakropuan

Yucno codueTaHui. http://schoolcollection.edu.ru
B Tpeyronbauk llackans
14 Dopaya Giroma Heroroma http://schoolcollection.edu.ru
T Kontponbnas padora Nel:




MHOJKECTBA,

KoMOuHaTOpuKa'

16

bunapHbIi ciryyaliHbIN
OTIBIT (MUCTIBITAHME), YCIIEX U
Heynada. HezaBucumele
ucneitTanus. Cepus
HE3aBUCUMBIX HUCIIBITAHUN

70 TIEPBOTO ycIexa

http://schoolcollection.edu.ru

17

18

Cepust HE3aBUCUMBIX
WCTIBITAHUU JI0 TIEPBOTO

ycrexa

Cepust HE3aBUCUMBIX

vcnbITaHu bepHynu

http://schoolcollection.edu.ru

http://schoolcollection.edu.ru

19

20

Crny4aiiHblii BEIOOD U3
KOHEYHOU COBOKYITHOCTH
[IpakTuueckas pabota ¢
HCIIOJIb30BaHUEM

9JICKTPOHHBIX TaOJIHII

http://schoolcollection.edu.ru

http://schoolcollection.edu.ru

21

CiyyaiiHasi BEJIMYMHA.

http://schoolcollection.edu.ru




22

Pacnipenenenue
BeposiTHOCTEN. J[marpamma
pacnpeneneHus

Onepanuu Haj
CIIy4allHbIMH BEIIMYUHAMU.
[Ipumepsl pactipeneaeHui.
bunapnas ciyyaiinas

BCJIIMYHMHA

http://schoolcollection.edu.ru

23

I'eomerpuueckoe
pacnpeneneHue.
bunomnansHoOE

pacrpeneicHue

http://schoolcollection.edu.ru

24

25

Maremartuueckoe
0’KUJAHHUE CIy4YanHOU
BeJIMYMHBI. COBMECTHOE
pacnpeneneHue IByX
CIIy4alHbIX BEJIIMYNH
HesaBucumele ciyyaiiHbie

BeJInunHbI. CBOMCTBA

http://schoolcollection.edu.ru

http://schoolcollection.edu.ru




26

MaTeMaTU4eCKOro
OKHJIaHUS.
Marematuueckoe
O’KHJlaHuEe OMHApHOU

CIIy4YaliHOM BEJIMYHUHBI

MaremMmaTtudeckoe
OKHJaHHUE
TCOMETPUIECKOTO U
OMHOMHAJILHOTO

pacnpeaeneHuit

http://schoolcollection.edu.ru

27

Jlucnepcus v CTaHIapTHOE

OTKJIOHCHUC

http://schoolcollection.edu.ru

28

Jucnepcust OnHapHOM
CIIy4allHOM BEJIWYUHBI.

CBoiicTBa IucCTIEpCHH

http://schoolcollection.edu.ru

29

MaremaTuueckoe
O0XXHUJAHUE MTPOU3BEIICHUS U
JTACTIEPCUS CYMMBI

HE3aBHCHUMBIX CHy‘l&fIHBIX

http://schoolcollection.edu.ru




30

31

BCJIIMYHMH

[IpakTuueckas pabora c
UCTIOJIh30BAHUEM

QJICKTPOHHBIX Ta6JII/III

Jucnepcusi OMHOMUATTLHOTO
pacnpeneneHusl.
[IpakTuueckas pabota ¢
HCIIOJIb30BAaHUEM

AJIEKTPOHHBIX TaOJINIL

http://schoolcollection.edu.ru

http://schoolcollection.edu.ru

32

33

34

O0o001eHne n

cucTeMaTH3anus 3HAHUU

Kontponbhas pabota Ne2:
"Ucnertanus beprymim.
CityyaiiHbple BEJIMYUHBI U

pactpeneneHus”

O00011EeHNE U

cucTeMaTHu3alys 3HaHu!

http://schoolcollection.edu.ru

http://schoolcollection.edu.ru

http://schoolcollection.edu.ru
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11 KJIACC

KoJsmm4yecTBo yacos JIeKTPOHHBbIEe HU(pPOBbIE
Ne Hara
Tema ypoka KontpoabHbie IlpakThHueckue 00pa3oBaTeJbHbIC
n/n Bcero n3ydeHHs
padoThI padéoTbI pecypchbl
HepaenctBo YeObIesa. http://schoolcollection.edu.ru

Teopema UeOrbIena.
Teopema bepuyun. 3akoH

OOJIBIIINX YHCEJT

HepagenctBo UeObIena. http://schoolcollection.edu.ru
Teopema UeOrbImena.
Teopema bepHynnu. 3akoH

OOJIBIIINX YHCEJT

HepaenctBo UeObIena. http://schoolcollection.edu.ru
Teopema UeOrbImena.
Teopema bepuynnu. 3akoH

OOJIBIIINX YHCEIT

Bb100poUHbIi METOA http://schoolcollection.edu.ru

HUCCIEeI0OBAaHNI




[IpakTuueckas pabora c
UCTIOJIh30BAHUEM

QJICKTPOHHBIX Ta6JII/III

['enepanbHas COBOKYITHOCTh
U CiIy4aiiHasi BBIOOpKA.
3HAKOMCTBO C
BBIOOPOUYHBIMU
xapakrepuctukamu. OreHka
CPEIHEro U TUCIEPCUU
rE€HEpPaIbHON COBOKYITHOCTH
C TIOMOIILI0 BHIOOPOYHBIX

XapaKTEPUCTHK

I'enepasibHast COBOKYITHOCTh
U CilyyaiiHasi BBIOOpKaA.
3HAKOMCTBO C
BBIOOPOUYHBIMU
xapakrepuctukamu. O1eHka
CPEAHETO U JUCIIEPCHH

TE€HEPAIbHON COBOKYITHOCTHU

http://schoolcollection.edu.ru

http://schoolcollection.edu.ru

http://schoolcollection.edu.ru




C IOMOLIBIO BBIOOPOYHBIX

XapaKTEPUCTHUK

OueHnBaHKEe BEPOATHOCTEN

COOBITHI 1O BEIOOPKE

Cratuctuyeckas TUIIOTE3A.
[IpoBepka npocrenmmx
TUIIOTE3 C IOMOUIBIO
CBOWCTB U3Y4YEHHBIX

pacnpeaeneHuit

http://schoolcollection.edu.ru

http://schoolcollection.edu.ru

10

11

CraTuctuyeckasi TuroTesa.
[IpoBepka nmpocTenmmx
TUIIOTE3 C MTOMOIIBIO
CBOWCTB U3YYEHHBIX
pacnpeneneHuin
[IpakTuueckas pabota ¢
HCMOJIb30BaHUEM

9JICKTPOHHBIX TaOJIHII

http://schoolcollection.edu.ru

http://schoolcollection.edu.ru

12

[Iprmepsl HENPEePBIBHBIX

CJIy‘—IElfIHBIX BCJIMYHH.

http://schoolcollection.edu.ru




@yHKIHUS IIOTHOCTH

BEPOSITHOCTH

13

PaBHomepHoe
pactpenenenue. [Ipumepsl
3a7a4, TPUBOISIINX K
[1I0KA3aTEJIbHOMY U K
HOPMAJIBHOMY

pacrpeeneHus M

http://schoolcollection.edu.ru

14

@yHKIMSA IIOTHOCTH
BEPOSATHOCTHU
II0Ka3aTEeJIbHOTO

pacrpeneneHus

http://schoolcollection.edu.ru

15

@yHKIHUS IIOTHOCTH
BEPOATHOCTHA HOPMAJIBHOTO

pacrpeeneHus

http://schoolcollection.edu.ru

16

IlocnenoBaTeIbHOCTH
OJIMHOYHBIX HE3aBHCUMBIX
coObrtuit. [Ipumep 3amaun,

NPUBOISIIEN K

http://schoolcollection.edu.ru




pacrpenenenuto [lyaccona

[IpakTuueckas pabora c

http://schoolcollection.edu.ru

17 HCIIOJIb30BaHUEM

AJICKTPOHHBIX TaOJIUIIT

KoBapuamms nByx http://schoolcollection.edu.ru
18 CITy4alHBIX BEJTUYHH.

Koaddumment koppensiuu

CoBMeCTHBIE HAOJIIOIEHUS http://schoolcollection.edu.ru
o JIBYX BEJTUYUH

Br160pouHbIii KOAPGUITUEHT http://schoolcollection.edu.ru
20 KOPPEISAIUN

Paznuuune Mexay TMHEHHOM http://schoolcollection.edu.ru
21 CBSI3bIO U IPUYUHHO-

CJICICTBEHHOU CBSI3bIO
22 Iumeiinas perpecens http://schoolcollection.edu.ru

[TpakTryeckas paboTa ¢ http://schoolcollection.edu.ru
23 HCIOJIb30BaHUEM

AJIEKTPOHHBIX TaOJIUII




24

[IpencraBienne qaHHBIX C
IIOMOIIBIO TAOJIUIL U
JIuarpaMm, onucaTesbHas

CTaTHUCTHKA

http://schoolcollection.edu.ru

25

OIBITEI C
PaBHOBO3MOXHBIMU
3JIEMEHTAPHBIMU

COOBITUSIMH

http://schoolcollection.edu.ru

26

27

Brruucnenne BeposaTHOCTEN
COOBITHH C MPUMEHEHUEM
bopmyn

Brruucnenne BeposaTHOCTEN
COOBITHH C MPUMEHEHUEM
rpauUecKux METOIOB:
KOOpAWHATHAS MpsmMasi,

JepeBo, TuarpaMmma Jijepa

http://schoolcollection.edu.ru

http://schoolcollection.edu.ru

28

29

Ciy4aiiHble BETUYUHBI U

pacrpeeneHus

MaremaTH4ecKoe 0KUIaHNuE

http://schoolcollection.edu.ru

http://schoolcollection.edu.ru




30

31

32

33

34

CIIy4alHOW BEJIWYUHBI

MaremaTudeckoe OXHNAaHHC

CIIy4alHOW BEJIWYUHBI

KonTponbhas pabora:
"BeposTHOCTB U

craTucTuka"

Brrunciienre BeposiTHOCTER
COOBITHH C MPUMEHEHUEM
dbopmy u rpaduIeCcKUX
METOJI0B

Brruunciienue BeposiTHOCTEN
COOBITHH C MPUMEHEHUEM
dbopmy u rpaduIECcKUX
METOJIOB

CrnydaifHple BETUIUHBI U
pacnpeneneHusl.
MareMaTu4yeckoe 0KUJaHNuE

CIIy4YaliHOM BEJIMYHUHBI

http://schoolcollection.edu.ru

http://schoolcollection.edu.ru

http://schoolcollection.edu.ru

http://schoolcollection.edu.ru

http://schoolcollection.edu.ru
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YUYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

* Maremaruka: anreOpa v Hauajga MaTeMaTUYECKOTO aHaIu3a, reomerpus, 10
kiacc/ Mopakosua A.I'., CmuproBa M.M., O611ecTBO ¢ orpaHUYCHHON
oTBeTcTBeHHOCThIO « MOl MHEMO3MHA»

» Maremarunka: anredpa v Hadajga MaTeMaTHIECKOTO aHaImM3a, reomeTpus, 11
kiacc/ Mopakosu4a A.I'., CmuproBa M1.M., Cemenos I1.B., O6miecTBo ¢

OTpaHUYeHHON OTBETCTBEHHOCTHIO « 1Ol MHEMO3IMHA »

METOANYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA
NBan Beicoukuii: Teopus BepositHocTel. 10 knacc. 3a1aun U KOHTPOJIbHBIE
paboThI

1.bynumosuu E.A, B.A. bynsiues, 1.P. Beicoukwii u ap., O Teopun
BEPOSATHOCTEW U CTATUCTUKE B IIKOJIBHOM Kypce, MaremaTuka B mkose, Ne7,
[IxonbHas npecca, 2009

2. Briconkmii 1. B., Slmenko 1. B. Tunuunpie oImMOKY B MpeNo1aBaHuN
TEOPUU BEPOSATHOCTEN U CTATUCTUKU. MaremaTuka B mkoie, Ne 5, 2014.
Marepuaisl 2-ii

MexayHapoiHON HayuyHOU KOH(PEepeHInN « AKTyallbHbIe MPOOJIEMbI 00yUECHUS
MareMaTuke U “HpopMatuke B mkose u Byze». MIII'Y, okta0ps, 2014.

3. Metoauka u TexHoJiorust ooyuenust mateMaruke. Kype neknuit [Tocobne
st By30B / [lon nayun. Pen. H.JI. Credanosoii, H.C. ITogxonoBoii. — M.:
Hpoda, 2005. — 416 c.

4.I''I.danun, [IpenogaBanue Teopuu BEpOSITHOCTEN B 1IKoJe. MaTemaTHka B
mkoyeNe 2, 2014.
https://www:.labirint.ru/books/689167/



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Enunas xomuteknus 1udpoBbIX 00pa3oBaTeIbHBIX PeCypCcoB
http://schoolcollection.edu.ru

Poccuiickas snextponnas 1mkoja http://resh.edu.ru/subject/17

Poccuiickuii mopran oTkpeiToro oopaszoanus http://www.openet.edu.ru/
denmepabHBI HHCTUTYT NIearornaeckux uamepenuit http://www.fipi.ru/
[MopTan uHGOpMaIMOHHON TTOAACPKKH EAMHOTO rocy1apcTBEHHOTO SK3aMeHa
http://www.ege.edu.ru/

WuTepHeT-noiepikka yuntenei marematuku http://www.math.ru/

Bes marematuka B ogaom mecte http://www.allmath.ru/

OOpa3oBaTebHBIN MaTeMaTHIeCKUi cat hitp://www.exponenta.ru/

Caiit U3natenscTBa «IIpocsemenue» http://www.prosv.ru



