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MNOACHUTEJIBHASA 3AIINCKA

VYyebHblii Kypc «Anrebpa U Hayaja MaTeMAaTHYECKOrO aHaIM3a» SIBISETCA
OJIHUM U3 Haubojee 3HAYMMBIX B IporpamMMe CpeIHero o0Iero oOpa3zoBaHUA,
IIOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECIEeYMBAaET MHCTPYMEHTAIbHYIO 0a3y s
U3Yy4YEeHHS BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JIPYroil CTOPOHBI, (hopMupyeT
JIOTUYECKOE U a0CTPAaKTHOE MBIIIJICHUE O0yYaronXcsi Ha YpOBHE, HEOOXOAUMOM
JUIsl OCBOCHUS MH(OPMATUKH, 0OIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JPYTHUX
JUCHUIUITMH. B pamkax paHHOro y4yeOHOro Kypca oOydaroliuecs OBJIaJeBalOT
YHUBEPCAIbHBIM SI3IKOM COBPEMEHHOM HayKd, KoTopas (OpMYJIUPYET CBOH
JIOCTUKEHUSI B MaTeMaTH4eCKOM popme.

VYueOHblil Kypc anreOpbl U HadaJl MAaTEMaTHYECKOTO aHaIM3a 3aKjajbIBacT
OCHOBY /I YCHEIIHOTO OBJIAJICHUs] 3aKOHAMU (U3HKH, XHUMHH, OHOJIOTHH,
MMOHMMAHUSI OCHOBHBIX TEHJICHIIUN Pa3BUTHUSI SKOHOMUKHU U OOIIECTBEHHON JKU3HHU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX HHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIOJIb30BATh UX JUIS JAJbHEHIIEro oOpa3oBaHUs U B
MOBCEJTHEBHOM XM3HU. B TO ke Bpemsi oBiajeHHe aOCTPAaKTHBIMU U JIOTHYECKU
CTPOTUMHU KOHCTPYKIMSIMU aJIreOpbl M MAaTeMaTHYeCKOro aHalv3a pa3BUBAET
yMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb, JOKAa3bIBATh
YTBEPKAECHUSI C MOMONIBI0 MHIAYKIIMUA W PACCYXKIATh JACAYKTHUBHO, UCIOJb30BaTh
00001IIeHNEe W KOHKPETU3aIMI0, a0CTparupoBaHWE M aHaJIOTui, GopMupyer
KpEaTUBHOE U KPUTUYECKOE MBILILJICHUE.

B xone m3yuenus yueOHOro kypca «Anredpa M Hayaia MaTEMaTUYECKOTO
aHanu3a» oOydarouuecs IMOJy4YaroT HOBBIM OMNBIT PEHICHUS MPUKIAIHBIX 3aiad,
CaMOCTOSITEJIBHOTO TOCTPOEHUS MAaTEMATUYECKUX MOJEIEN peallbHbIX CUTyaluHu,
VHTEPOPETALMU  IIOJYYEHHBIX  PELICHHWH, 3HAKOMATCS €  [pUMEpaMu
MaTeMaTHYECKUX 3aKOHOMEpPHOCTEM B NPUPOJE, HAYKE U MCKYCCTBE, C
BBIJJAIOIIMMUCA MATEMATUYECKUMU OTKPBITUAMU U UX aBTOPaMHU.

VYyebHblii Kypc 00J1aJa€T 3HAYUTEIBHBIM BOCHHUTATENIbHBIM MOTEHIIUATIOM,
KOTOPBIM pealn3yeTcss Kak uepe3 YueOHbI Marepual, CIOCOOCTBYIOIIUM
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK W uepe3 crhenuduky ydeOHOU
NEATETLHOCTH, TpeOylomed MPOJOJDKUTEIHPHOM  KOHIICHTPAIlMd  BHUMAHWS,
CaMOCTOSITEJIBHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTHM 3a ITOJYYEHHBIN
pe3yJIbTar.

B ocnoBe wmetomuku oOydeHus anreOpe M HayalaM MaTeMaTHYEeCKOTro
aHaIH3a JISKUAT JAeATETbHOCTHBIA IPUHITUI O0yJCHUS.

B crpyktype yweOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTO
aHaJau3a» BBIACIICHBI CIEAYIOIINE COAEPKATEIBHO-METOINYECKUE TUHUN: «YHucma
W BbruucieHus», «OyHkiuu u rpaduku», «YpaBHeHUsI U HepaBeHCTBa», «Hauana
MaTeMaTU4ecKoro aHanusa», «MHoxkecTBa U JIorMKa». Bce ocCHOBHbIE



COJIEPKATEIbHO-METOANUECKHE JHUHUH HW3Y4aloTCsl Ha NPOTSHKEHUH JBYX JIET
oOy4eHHs Ha YPOBHE CpEeaHEro o001mero oOpa3oBaHMs, €CTECTBEHHO JIOIOJHSS
Jpyr Ipyra U MOCTETNIEHHO HACHIIAasCh HOBBIMH TeMaMM W paszzaenamMu. J{aHHBIHI
y4eOHBI KypC SBISICTCS HMHTETPATUBHBIM, IIOCKOIBKY OOBEIUHSET B cebde
COJIep’)KaHWEe HECKOJIbKMX MaTeMaTHYeCKHX IUCIHIUINH, TaKuX Kak airedpa,
TPUTOHOMETPHSI, MaTeMaTHUYECKH aHalau3, TEOpHUs MHOXKECTB, MaTeMaTHYecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaromuecs OBIaAEBalOT BCE Ooiee
IMIMPOKUM MATEMAaTUICCKUM ariapaToM, Y HUX TOCJIEI0BaTEIbHO (POPMUPYETCS U
COBEpIIICHCTBYETCS YMEHHUE CTPOUTh MAaTeMAaTHYECKYyI0 MOJCNb peaJbHOU
CUTyalluH, IPUMEHATh 3HaHUS, TIOJyYEHHbIE IIPU U3YUEHUHN YYEOHOro Kypca, AJis
peIleHUs] CaMOCTOSITENFHO C(HOPMYIUPOBAHHON MAaTEeMAaTUYECKON 3a/au, a 3aTeM
UHTEPIIPETHPOBATH CBOM OTBET.

ConepxxarenpHO-MeTOIMYeCKass JUHUS «Yuclia U BBIYUCICHUS» 3aBeplIaeT
(opMUpOBaHNE HABBIKOB UCIOJIb30BAaHUS AEHCTBUTEIBHBIX YHUCET, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanusi. Ha ypoBHe cpegHero o01uiero
oOpa3zoBaHusi 0co0O€ BHHUMaHHE yJenserci (POPMHUPOBAHUIO  HABBIKOB
paIMoOHaTbHBIX BBIYMCICHUHN, BKIIOYAIOMINX B Ce0S MCIOJIIb30BAHME PA3TUYHBIX
dopM 3amucu 4YHClla, YMEHUE JAeNaTh NPUKHUIKY, BBINOIHATH MNPUOIMKEHHBIC
BBIUMCJICHUS], OLIEHWBATh YMCIIOBBIC BBIpaXKEHUS, padOTaTh C MaTeMaTHUYECKHUMHU
KOHCTaHTaMH. 3HAKOMBIE OOYYaIOUIMMCS MHOXKECTBa HATYPaJbHBIX, IENbIX,
palMOHaNIbHBIX W JICHCTBUTENBHBIX  YWCEN  JOMOJHSAIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4YHCel. B KaxJaoM M3 3TUX MHOXECTB paccMaTpUBalOTCA
CBOMCTBEHHbIE €My crheunduyeckue 3aJadyd M OIepalMu: JeJeHHE Haleo,
ONEPUPOBAHUE OCTAaTKaMHU Ha MHOXKECTBE LIENBIX 4YHUCENd, O0COoOble CBOWCTBA
paIMoOHaIbHBIX U UPPAIMOHATBHBIX YHCEN, apu(MeTUYeCKre omepaluu, a TaKxKe
U3BIICUCHUE KOPHSA HATYpaJbHON CTENIEHH Ha MHOKECTBE KOMIUIEKCHBIX YHCE.
bnarogapsi mocienoBaTeNbHOMY pPaCIIUPEHUIO Kpyra HCIOJIb3YyEeMbIX YHUCEN U
3HaKOMCTBY C BO3MOKHOCTSIMH MX MPUMEHEHUS ISl PEIlCHUs Pa3IUYHbIX 3a]au
dbopMupyeTcss IpeCTaBICHUE O €IWHCTBE MaTEeMAaTHKH KaK HAyKd M €€ poiu B
MIOCTPOCHUH MOJIETICH peajbHOr0 MHUpPa, HIUPOKO HCIOJIB3YIOTCS 000OIIeHHEe U
KOHKPETH3aIHS.

Jluaus «YpaBHEHHUS U HEPABEHCTBA» pPEATU3yeTCs] Ha MPOTSHKEHUH BCETO
oOydeHHusi Ha YPOBHE CpeIHero ooOIero oOpa3oBaHMs, MOCKOJIBKY B KaXIOM
pasnene IIporpaMMbl MPEAYCMOTPEHO pEIIEHHWE COOTBETCTBYIONMX 3amad. B
pesynbrate O00OydYarIIuMecs OBIAJEBAIOT PA3IUYHBIMH  METOJaMH  PCIICHHS
palMoHaNbHBIX, HPPAIMOHAIBHBIX, TOKA3aTENbHBIX, JIOTAPUPMUUYECKUX H
TPUTOHOMETPUUECKUX ypPaBHEHUU, HEPaBEHCTB W CHUCTEM, a TakXke 3anad,
coJepkanux mapametpol. llomydeHHbIE yMEHUS MIUPOKO HCHOJB3YIOTCS TpHU
UcClIeIoOBaHNH (DYHKIIUH C TIOMOIIBIO MPOM3BOJHOM, TIPH PEIICHUH MPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIeHHWE HAauOOJIbIINX U HAMMEHbIINX 3HAYEHUHN (PYHKITHH.
JlanHas coxepaTenbHas JIMHUS BKIIOYAET B ceOsl Takke (POpMUPOBaAHUE YMEHHI
BBIMIOJHATH  pacu€Thl 1o  QopmyrnaMm, mpeoOpa3oBaHUs  palMOHANBHBIX,
UPPAlMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKXKE€ BBIPAXKEHUH,
collepKallluX CTeNeHW W Jiorapu@mel. brarojgaps M3ydeHHIO ainreOpanvyeckoro
Marepuana MPOUCXOAMWT  JaJbHEHIee  pa3BUTHE  AITOPUTMHYECKOr0 U
abCTPaKTHOTO MBIIUICHUS OOydaroumxcs, (GOpMHUPYIOTCS HaBBIKH JETyKTUBHBIX
paccyxzieHuif, pabOTl C  CHUMBOJIbHBIMH  (OpMaMH,  IPEACTABICHUS
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEM B BHUJEC PaBEHCTB M HEpaBeHCTB. Aunrebpa
npemaraeT d(PGEeKTUBHbIE HMHCTPYMEHTHI ISl PEIICHHUsS] MPAKTHUYECKUX U
€CTECTBEHHO-HAYYHBIX 33J]a4, HAIJIAJHO JEMOHCTPUPYET CBOM BO3MOMXHOCTH KaK
S3bIKA HAYKH.

CopepxarenbHo-MeToauMYecKass JUHUS «DyHKIUM U TpapuKu» TECHO
NeperuieTaeTcsl ¢ JAPYTUMH JIMHUSIMU y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a4aET MOCIEA0BATEIbHOCTh U3YUEHNs MaTepruaia. 3yuenue cTeneHHou,
MOKa3aTeJIbHOM, JTOrapu(pMUIECKON U TPUTOHOMETPUUECKUX (DYHKIIUM, UX CBOMCTB
U rpavKoOB, UCIOJIb30BaHUE (PYHKUMU IJIs1 pelIeHus 3a1ad U3 APYruX y4eOHbIX
MPEAMETOB U PEAbHON XKU3HU TECHO CBS3aHO KaK C MaTEeMaTUYECKUM aHAJIU30M,
TaK M C pEIICHHEM YpaBHEHHM M HepaBeHCTB. [Ipu sTom Oosbllloe BHUMAHHE
yaensercss (GOpMUPOBAHUIO YMEHHMS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXKTY
pPa3IMYHBIMM BEJIMYMHAMHU, MCCIEIOBAaTh NOJy4YeHHbIE (YHKIHMH, CTPOUTH UX
rpaduku. Matepuan 3Tol cofiepKaTelIbHON JIMHUM HaIlleJIeH Ha Pa3BUTHE YMEHUUN
M HaBBIKOB, IMO3BOJISIIOIIMX BbIpakaTh 3aBUCUMOCTH MEXKy BEJIMYMHAMU B
paznu4yHOil (GopMe. aHATUTUYECKOM, rpaduueckoil u cioBecHoil. Ero msydenue
CIIOCOOCTBYET Ppa3BUTUIO AJTOPUTMUYECKOTO MBIIUIEHUS, CHOCOOHOCTH K
00O00IIEHNIO M KOHKPETU3AIUH, UCTIOJIb30BAHUIO aHAJIOT A,

CopnepxarenpHasg JuHHAS «Hadana MareMaTM4ecKoro aHajau3a» IO3BOJSET
CYILIECTBEHHO PACIHIMPUTH KPYT KaK MAaTeMaTUYECKUX, TaK U MPUKIATHBIX 3a/ad,
JIOCTYIIHBIX OO0YyYalolMMCs, TaK KaK y HUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpaduKu  CIOXKHBIX (YHKIUH, OMpEeACNsIiTh HUX HAWOOJbIINE W HAWUMEHBIINE
3HAYEHHUS, BBIYUCIATH IUIOMAAN (QUTYp U OOBEMBI Tell, HAXOJUTh CKOPOCTH U
YCKOpeHHUsl IpoleccoB. JlaHHas conaep)KaTellbHas JHUHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MaTeMaTHYECKUX MOJENEN peajbHbIX CHUTYalUH,
MO3BOJIIET HAXOAUTh HAWIYYIIEE pEUICHWE B MPUKIAAHBIX, B TOM YHCIIE
COLIMAIbHO-D)KOHOMUYECKUX, 3a7a4aX. 3HAKOMCTBO C OCHOBAaMU MaTEMATHYECKOIO
aHaMM3a CIIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (OPMAIBHO-JIOTHYECKOTO U
KPEaTUBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHHMI pAaCMO3HABATh MPOSBICHUSA
3aKOHOB MaTeMaTHKU B HayKe, TeXHHMKEe M HcKyccTBe. OOydarommuecs y3HAIT O



BBIJIAIONIUXCS pe3yibTaTaX, IOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEMaTUKH Kak
HayKH, U 00 UX aBTOpax.

CopeprkaTebHO-METOANYECKast TUHUS «MHOXKECTBa M JIOTHKa» BKIIFOYACT B
ceOsi DJIEMEHTBl TEOPUUM MHOXKECTB M MaTeMaTH4YeCKOM JIoruku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTaBICHUS TPOHU3BIBAIOT BECh KYPC MIKOIBHON MaTeMaTHUKU
U TpeiarailoT HamOojee YHUBEPCAIBHBIM SI3bIK, OOBEIMHSIONIMN BCE Pa3eibl
MaTeMaTUKd ¥ €€ TPUIOKEHUW, OHHM CBS3BIBAIOT pa3HbIE MaTEMaTUYECKUE
JUCUUIUIMHBL W WX TMPUIOKEHUS B eauHoe 1enoe. [lodTomy BakHO HdaTh
BO3MOXKHOCTh OOy4YawIlieMycss MOHUMATh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK
COBPEMEHHOW MaTEMaTUKH W HCHOJb30BaTh €ro I BBIPAKEHUSI CBOMX MBICIIECH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKH CIeAyeT IPU3HAThH
CBOMCTBEHHYIO €U CTPOrocTh OOOCHOBAaHMM U CIIEIOBAHHE OINpPeCIEHHBIM
mpaBuUjaM  TMOCTPOCHHS  JIOKAa3aTeJIbCTB.  3HAKOMCTBO  C  dJEMEHTaMHU
MaTEMaTUYeCKOM JIOTUKH CIHOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIILICHUS
00y4aromuxcs, MO3BOJSET UM CTPOUTH CBOM PACCYXACHHUS HA OCHOBE JIOTUYECKIX
npaBui, GOPMUPYET HABBIKK KPUTHIECCKOTO MBIIIJICHUS.

B yuyebHom Kkypce «Anrebpa W Hayajlla MaTEMaTUYECKOrO aHaau3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHUYE€CKOTO MOJICTUPOBAHMS, KOTOPBIC MPU3BAHBI
Croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB IMOCTPOCHUS MOJENe peaTbHBIX
CUTyallui, HCCIEMIOBAaHUS JTHX MOJEJNCH C TOMOINBIO ammapara aireOpbl u
MaTEeMaTHYeCKOTO aHalli3a, WHTEPIPETallMi TOJYYCHHBIX pe3yabTaToB. Takwue
3aJlaHMsl BIUIETEHBI B KXKJIBIN U3 Pa3/IejoB MPOrPaMMBbl, TOCKOJIBKY BECh MaTEpHa
y4eOHOTro Kypca HIMPOKO HCIONB3YeTCs JJIs pelieHus MPUKIAAHBIX 3anad. [lpu
pPEIICHUH  pEAIbHBIX  NPAKTUYECKUX  3a7ad  oOydaroniuecs  pa3BUBAIOT
HAOIOIaTEIPHOCTh, yYMEHHE HaXOAWTh 3aKOHOMEPHOCTH, abcTparnpoBaThcd,
UCIIOJI30BaTh  AHAJOTUI0, 0000mAaTh W KOHKPETU3UPOBaTh  MpoOiemy.
JlesTenbHOCTh MO (OPMUPOBAHWIO HABBIKOB PEIICHUS NPHUKIAJAHBIX 3a7a4
OpraHHU3yeTCs B MPOLEcCe U3YyUEHHS BCEX TEM Y4eOHOro Kypca «Ainredpa v Hayana
MaTEMaTUYECKOr0 aHaJnu3a».

Ha wu3ydenuwe ydeOHOro Kypca «AnreOpa M Hayala MaTEMaTUYECKOTO
aHaym3a» oTBoauTces 272 vaca: B 10 kitacce — 136 vacoB (4 yaca B Hezeno), B 11
kiacce — 136 gacos (4 yaca B HEJCIIO).



COAEPKXAHUE OBYUYEHUA
10 KJIACC

Yucsia ¥ BIYMCICHUSA

Pannonanpupie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE APOOH, MPOIEHTHI,
OeckoHeuHble Tnepuoandeckue apobu. [IpuMeHnenue npoOeil M MPOLEHTOB s
pelLIeHUs IPUKIIAIHBIX 3aa4 U3 PA3JIUYHbIX OTPACIIEH 3HAHUN U PEaJIbHOM KU3HMU.

JlelictBuTenpHple 4ucia. PanvoHanbHBIE W UPpPALMOHAIBHBIE YHCIIA.
Apudmernueckre  omepaluMud € JCUCTBUTENBHBIMH  4YHMCIaMU.  Moayib
JNEHCTBUTENBHOTO YKciaa U ero cBoiicrBa. [IpubnmxEHHbIE BBIUMCIIEHMS], TpaBUIIA
OKpPYTJICHHUs], IPUKUJKA U OLICHKA PE3yJIbTaTa BbIYUCICHUMN.

Crenenp ¢ uenbiM mnokaszareneM. bunHom Heroortona. Hcnonb3zoBanue
NOAXOASIIEH (POPMBI 3aIUCH ACHUCTBUTEIBHBIX YUCEN IS PELUICHUS TPAKTUYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudpmeTnueckuii KOpeHb HaTypaJbHOU CTENIEHU U €ro CBOMCTBA.

CreneHp C panuOHAIBHBIM II0KAa3aTeleM MW €€ CBOMCTBA, CTENEHb C
JEHCTBUTEIBHBIM ITOKA3ATEIIEM.

Jlorapupm uymucna. CpoiictBa norapudma. J[lecaTuyHble W HaTypalbHbIC
JorapuMsl.

CHHyC, KOCHMHYC, TaHI'€HC, KOTAHI€HC YHCIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCUHYC M ApKTAaHI'€HC YMCIOBOTO apryMEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxnmectBa M TOXKAECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCHIBHBIE YpaBHEHUs W ypaBHEHUA-CIEACTBUs. HepaBeHCTBO,
pelIeHre HepaBeHC CTBA.

OCHOBHBIE METO/IbI PEIICHUS LIEJIBIX U APOOHO-pAllMOHAIBHBIX YPaBHEHUN U
HEpPAaBEHCTB. MHOIOWIEHbl OT OJHOM IEpPEMEHHOM. /[lelieHue MHOrowieHa Ha
MHOTOWIEH ¢ ocratkoM. Teopema be3y. MHoOrowieHsl ¢  LEIbIMA
koadurmentamu. Teopema Buera.

[TpeoOpa3oBaHus YMCIOBBIX BBIPAKEHHM, COJIEPIKALIUX CTEICHU U KOPHH.

HppauunonanbsHbie YpaBHEHUS. OcHOBHBIE METO/IbI pelieHus
VMppalMOHAIbHBIX YPABHEHUN.

[loka3aTenbHble ypaBHEHUS. OCHOBHBIE METOJbI PEIICHMS MOKa3aTEIbHBIX

YPaBHEHHM.

[Ipeobpa3oBanHue BbIpaXeHUH, COEPIKALUX JTOTAPUPMBI.

Jlorapudmuueckue YPaBHEHUS. OcHOBHBIE METO/IbI peneHus
Jorapu(pMUUECKUX YpaBHEHUI.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIbI. [Tpeo6pa3zoBanue

TPUTOHOMETPUYECKHUX BBIPAKEHNUN. Perenne TpuroHOMEeTpUIECKUX YPaBHEHUN.



Pemienne cucreM JMHENMHBIX ypaBHEHHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHUU. Omnpenenurenb MaTpullbl 2X2, €ro TeOMETPUYECKHl CMBICT U
CBOICTBA, BBIYMCIIEHUE €T0 3HAYEHHS], TPUMEHEHUE OINMPEACIIUTENS ISl pEelICHUs
CUCTEMBbl JIMHEWHBIX ypaBHEHUU. PelleHne NpUKIANHBIX 3a7a4 C IOMOIIbIO
CUCTEMbl JIMHEMHBIX ypaBHEHWH. lccineqoBaHWe MOCTPOCHHOW MOJEIHA C
ITIOMOIIBIO MATPHI] U OTIPEIEITUTEIIEH.

[TocTpoeHne maTeMaTUYECKUX MOJENEN PEAIbHOM CUTyallUH C MOMOUIBIO
YpPaBHEHUN M HEpaBEeHCTB. lIpuMeHeHHE ypaBHEHMH M HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKHX 3a7a4 M 3aJad M3 pas3IMyHbIX O0JacTel HayKu M peaybHOU
YKU3HHU.

DOyHkuuu U rpadpuku

@yHkuusA, cnocoObl 3agaHus (QyHKuuMu. B3auMHO oOpaTtHblE (QYHKIUU.
Komnosumus gynkuuit. 'paduk  QyHKIuu. nemMeHTapHbIE MNpeoOpa3zoBaHUs
rpadukoB GyHKIHIA.

OOnacth onpeneneHuss 1 MHOKECTBO 3HaueHH (pyHkiuu. Hynu QyHkxuumu.
[IpomexxyTku 3HaKONOCTOSIHCTBA. YETHBIE U HeuéTHbIe GpyHKuMU. [lepuoanueckue
¢ynkunu. IIpoMexyTKu MOHOTOHHOCTH (YHKUHUH. MakCHUMyMbl U MHUHUMYMBbI
¢yuxuu. Hanbomnpliee 1 HauMeHblllee 3HaYeHHs PYHKIIMU Ha TIPOMEXKYTKE.

Jluneiinas, KBaApaTuyHas W JApOOHO-TMHEWHAas (QYHKIUU. DJIeMeHTapHOe
UCCJIEI0BAHHUE U MTOCTPOECHUE UX I'Pa(UKOB.

CrenenHast pyHKIMS ¢ HATYypaJbHBIM U LEIbIM NOKa3zareneM. E€ cBolicTBa u
rpaduk. CpoiictBa W rpaduk KOpHS N-OM cTeneHW Kak (GYyHKIUU OOpaTHOU
CTENIEHU C HATYpaJIbHBIM ITI0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckass (yHKIHH, UX CBOWCTBA M TpaduKu.
Hcnonb3oBanue rpa@ukoB GyHKIMMA 715 pelIeHNs YpaBHEHUH.

TpuronomeTpuueckass OKpPY>KHOCTb, OIpPEACIIEHHE TPUTOHOMETPUUYECKHUX
(GYHKIUI YHCIOBOTO apryMEeHTa.

QOYHKIMOHAIBHBIE 3aBUCHMOCTM B pEaJbHBIX MPOLECCAX M SBICHUSAX.
['paduku peasibHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4ecKOro aHajamsa

[TocaenoBaTenbHOCTH, CIIOCOOBI 3aJaHUs IIOCJIEIOBATEILHOCTEH. MeTon
MaTeMaTU4eCKON WHIYKLHH. MOHOTOHHBIE " OrpaHUYECHHbBIE
MIOCJIEIOBATENBHOCTH. MCTOpHST BO3HMKHOBEHMSI MATEMAaTHYECKOIO aHAM3a Kak
aHaJIn3a OECKOHEUHO MAJIbIX.

Apudmernueckas ¥ TeoMeTpudecKkas rnporpeccuu. beckoneuHo yObiBaroias
reomerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YyOBIBAIOIIEH MeOMETPUUYECKON
Iporpeccuu. JINHEMHBIN U SKCIIOHEHIMANBHBIN pocT. Yucno e. @opmyiia CI0KHBIX
npoueHToB. Mcnonp30BaHME MPOrpeccHH Uil  PELICHHs] peajibHbIX 3a7ad
MIPUKIIATHOTO XapaKTepa.



HemnpepsiBHble (GyHKIMM W WX CBOWCTBA. TOUYkM paspbiBa. ACHUMITOTHI
rpaduxoB ¢yHkuui. CBolicTBa (QYHKIMI HEMpPEepBHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB [UI PELICHUS HEPABEHCTB. [IprMeHeHHe CBOMCTB HENPEPBIBHBIX
GyHKIUH 715 penieHus 3a1ad.

ITepBas u BTOpast npon3BoaHble GyHKIMU. OnpeneneHue, reOMETpUUECKUN U
bu3znyecKuil CMBICI MPOU3BOAHOM. Y paBHEHUE KacaTeNbHOU K rpaduKy QyHKINH.

[TpousBogubsie  snmeMeHTapHbIX  ¢GyHKui.  [IpousBogHass  cyMmMBl,
IPOU3BENICHNUS], YaCTHOTO U KOMITO3UIIMH (PYHKIIH.

MHoskecTBa M JIOTHKA

MHoOXecTBO, oOIlepallid HaJ MHOXECTBAMM M HX CBOWCTBA. Jlnarpammel
Oinnepa—Benna. IlpumeHeHne TEOPETMKO-MHOXECTBEHHOTO — ammapara  JUlis
ONMCAHUs PEaJbHBIX INPOLECCOB W SBJICHUM, NPU PELMICHUH 3aAad W3 JPYTHX
y4€OHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBONCTBO MaTeMaTHUECKOro OOBEKTa, CIEACTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIE YPABHEHUS.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«AJITEBPA "W HAYAJIA MATEMATHYECKOI'O AHAJIU3A»
(YIJIYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEI'O OBIIETIO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpa:KaaHCcKOro BOCIIUTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINNA 00YUJaOIIETOCs KaK aKTUBHOTO H
OTBETCTBEHHOTO  4YJICHA  POCCHUHCKOro  OOIIecTBa,  MPEJCTaBJICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD, SBICHUH,
IpoIeIyp TpaXkJIaHCKOTro oOriecTBa (BBIOOPBI, ONPOCHI W JPYroe), YMEHHE
B3aMMO/JICHCTBOBATh C COI[MAJbHBIMU HWHCTUTYTAMU B COOTBETCTBHU C HX
(GYHKIUSAMHY 1 HA3HAYCHUEM;

2) IAaTPMOTHYECKOT0 BOCTIUTAHMSI

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAXKTAHCKON HMJICHTUYHOCTH, YBAXKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHUICKOW MAaTEMAaTHUKH, IIEHHOCTHOE OTHOIIECHHUE K
JTOCTHXKEHUSIM POCCUMCKUX MaTEMATUKOB U POCCUMCKOM MAaTEMaTHUYE€CKOW IIKOJIBI,
UCIIOJB30BAHUE OTUX JOCTHKEHUU B JAPYTrMX HayKaX, TEXHOJOTrusX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI

OCO3HAHHUE JTYXOBHBIX IEHHOCTEH POCCHUUCKOT0O Hapoja, chOpMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHMSI, STUUECKOIO MOBEJACHUS, CBSI3AHHOTO C MPAKTHYECKUM
IIPUMEHEHUEM JOCTHKEHUNA HAyKHM W JEATEIIBHOCTBIO YYEHOrO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OYIyIEro;

4) 3CTEeTHYECKOT0 BOCIIMTAHHUSA .

ACTETUYECKOE OTHOIICHHWE K MHPY, BKIIOYAs 3CTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajJiay, PelIeHU, pacCyKIESHUM, BOCTPUUMUYNBOCTD
K MaTEMaTHUYECKUM aCIeKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) ¢pu3NYeCKOro BOCTIMTAHUSI

cOPMHUPOBAHHOCTh, yMEHUS TPUMEHSATh MaTeMAaTHYeCKHe 3HAHUS B
HWHTEpecax 3JI0pOBOTro U 0€30MacHOro 00pas3a )KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0pOBBIO (3I0pOBOE MHUTaHWE, COAJAaHCHUPOBAHHBIA PEKHUM 3aHIATHH U
OT/bIXa, peryssipHas ¢pu3nveckas aKTUBHOCTD), PU3UUECKOE COBEPIICHCTBOBAHHE
MIPU 3aHATUAX CIOPTUBHO-03/I0POBUTEIBHOMN JAESATEIbHOCTHIO;

6) TPyA0BOT0 BOCIIUTAHUSI

TOTOBHOCTh K TpYydy, OCO3HaHUE IIEHHOCTH TPYAOIIO0Us, HHTEpeC K
pasnuyHbM  cpepaMm  NMpodecCUOHANBHOW  JEATENBHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW M €€ TMPUIOKECHUSIMH, YMEHHE COBEPIIATh OCO3HAHHBIA BBHIOOD
Oynymelr mpodeccun u pearn30BBIBATh COOCTBEHHBIC JKU3HEHHBIC TUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MarTeMaTH4YeCKOMy  OOpa3oBaHHIO U
caMo00pa30BaHUIO0 Ha MPOTHKCHUH BCEH JKM3HHM, TOTOBHOCTh K aKTHBHOMY
YYACTHIO B PEIICHUH MTPAKTHUYCCKUX 3a]a4 MATEMAaTHUECKOH HAIIPaBICHHOCTH;

7) 3K0JI0rHYeCKOr0 BOCIIMTAHUA:

ChOPMHUPOBAHHOCTh  IKOJIOTHYECKOW KYJIBTYPHI, [MOHUMAHHWE BIIHSIHHS
COIHATbHO-?KOHOMHYECKHX MPOILIECCOB HA COCTOSHUE MPUPOIHON M COIHAILHOM
CpeJibl, OCO3HAHKE TJI00ATBLHOTO XapaKTepa IKOJOTHYSCKUX MPOOIIeM, OPUCHTAITHS
Ha TIPUMEHEHHE MATCMAaTHYCCKMX 3HaHWH JUIs pelieHWs 3aJad B 00JacTu
OKPYXKaoLIeH Cpeipl, IUIAHUPOBAHUE IIOCTYNKOB M OIICHKH HX BO3MOYKHBIX
TOCJICICTBUH JUISI OKPY’KAIOIICH CPEIbI;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

C(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOMICTO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAayKd M  OOIIECTBEHHOW  NPAKTHKH, ITOHMMaHHUEC
MaTeMaTHYEeCKONH HayKu Kak c(hepbl 4YeI0BEYCCKOW JAESTEIbHOCTH, JTAloOB €€
pasBUTHS W 3HAYMMOCTH [JIS PA3BUTHS [UBUJIM3AIMH, OBJAJCHUC S3BIKOM
MaTeMaTHKA W MaTeMaTHYECKOW KyJIbTypOH Kak CpEJACTBOM IIO3HAHUS MHpa,
TOTOBHOCTh OCYIIECTBISATh IMPOEKTHYIO W HCCICAOBATCIBCKYIO JEATEIBHOCTD
WHIMBUYaJIbHO U B IPYTIIIE.

METANPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJbHbIC Y4eOHbIE eiiCTBUSA

Bba3oBble jornueckue aeiicTBUs:

BBISIBIIATh M XapPaKTEPU30BATH CYIIECTBCHHBIE MPU3HAKM MaTEMATUYECKUX
OOBEKTOB, TIOHATUH, OTHOIICHUNW MEXAY TMOHATHAMH, (OpMyIHpOBaAThH
OTIpeJIeTICHUS] TIOHATHM, yCTaHABIMBATH CYIIECTBEHHBINA MPU3HAK KJIACCU(PHUKAIINH,
OCHOBAHUSI /11 000OIIEHNS U CPAaBHEHUS, KpUTEPUHU MTPOBOAUMOIO aHAIN3A,;

BOCIIpUHUMATh,  (GOPMYJUPOBATH U  MPeoOPa30OBBIBATH  CYXKICHHUS:
YTBEPAUTENbHbBIE U OTPULIATEIbHBIC, EAUHUYHbBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHS
B (pakTax, JaHHBIX, HAONIOACHUSIX M YTBEPXKICHUSAX, NpeajiaraTh KPUTEPUHU JJIS
BBISIBJIEHUS 3aKOHOMEPHOCTEMN Y MPOTUBOPECUUH;

JIeJIaTh BBIBOABI C HCHOJIb30BAHUEM 3aKOHOB JIOTHKH, JEIYKTHUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOATENIBHO TOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUN
(mpstMBbIE€ W OT MMPOTUBHOTO), BBICTPAMBATh apTyMEHTAITUIO, TPUBOIUTEH IPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXKIECHUS U BBIBOJIbI,

BBIOMPATh CHOCO0 pelieHus ydeOHO#M 3amaum (CpaBHUBaTh HECKOJIBKO
BApUAHTOB  PEIICHUS, BBHIOMpATh HauOoNee MOAXOAAIHN ¢ y4ETOM
CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTCPUEB).



ba3oBrble ucciaenoBaregbcKue AeMCTBUA !

UCITIOJIb30BaTh BOIPOCHI KaK HCCIEA0BATEIbCKUII HMHCTPYMEHT IO3HAHUA,
dbopMynmupoBaTh  BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpedHe,  Mpoliemy,
yCTaHaBIMBAaTh HMCKOMOE W JaHHOe, (OopMUpOBaTh TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO TMTO3UIINIO, MHEHHUE,;

IIPOBOJIUTH CaMOCTOSITENIbHO CIITAHUPOBAHHBIM 3KCIEPUMEHT, HCCIIEIOBAHNE
[0 YCTAaHOBJICHHIO OCOOCHHOCTEN MaTEMaTHUYECKOTr0 00BEKTA, SABJICHHMS, IIpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 00bEKTaMU, SIBICHUSMH, IIPOLIECCAMH;

CaMOCTOATENbHO (OPMYJIHPOBATH OOOOIIEHUS M BBIBOJBI MO PE3yibTaTam
OpOBEAEHHOTO  HAONIOACHUS, HCCIEAOBAaHUS, OLIEHMBATh  JIOCTOBEPHOCTH
MOJTYYE€HHBIX PE3YJIbTATOB, BHIBOJIOB U 000OIIECHMUIT,

IPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE MPOLECCa, a TAaKXKE BBIIBUIaTh
MPEAIOIOKEHHS O €r0 PA3BUTUU B HOBBIX YCIIOBHUSIX.

Pabora c nnpopmanmeii:

BBIABJIATH AeUIMTH UHPOpMAIUY, JaHHBIX, HEOOXOIUMBIX JJIsI OTBETa Ha
BOIIPOC U ISl pELICHUS 3a]1auH;

BBIOMpaTh MHPOPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJIU3UPOBATh,
CUCTEMATU3UPOBATh U HWHTEPIPETUPOBATh HH(OpPMAIMIO pPA3NTUYHBIX BUIOB U
dhopM mpeacTaBICHHUS,

CTPYKTYPUPOBAaTh MH(POPMALIMIO, MPEJICTABIATh €€ B Pa3IMYHBIX (POpMax,
WJLTIOCTPUPOBATH Tpapuyuecky;

OIICHUBATh HaJIEKHOCTh uHdopmaIuu 1o CaMOCTOSATEIIBHO
chOpMYTUPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

Oo0menue:

BOCIPUHUMATh U (POPMYIHPOBATH CYKJEHHUS B COOTBETCTBUHU C YCIOBUAMHU U
HeiasiMu OOIEHHUs, SICHO, TOYHO, T'PaMOTHO BbIpa)kaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M NMHCBMEHHBIX TEKCTaX, JAaBaTh MOSCHEHUs MO XOIy PEIICHUS 3aJayH,
KOMMEHTHPOBATH IIOJIy4CHHBIN PE3YJIbTAT;

B Xoje 00CyXJeHHusl 3a7aBaTh BOIMPOCHI MO CYIIECTBY 00CYXKIaeMOil TE€MBbI,
npoOyieMbl, pelmaeMoi 3a7aud, BBICKA3bIBaTh MWJIEH, HAICJICHHBIE Ha IOUCK
pelIeHus, COINOCTABIATh CBOU CYXKICHHS C CYXACHUAMH JAPYTMX YYaCTHHKOB
Jyajiora, oOHapy’KHMBaTh pa3jMuMe U CXOJCTBO MO3MIMNA, B KOPPEKTHOU (popme
dbopMynpoBaTh pa3HOTIACHs, CBOM BO3PAKEHUS,

IIPEACTABIIATh PE3YJBTAThl PELICHUS 3a1a4M, SKCIIEPUMEHTA, WCCIICIOBAHMS,
IPOEKTa, CaMOCTOATEIbHO BBIOMpPATh (opMaT BBICTYIUICHHS C Y4€TOM 3ajad
NPE3EHTALMHU U OCOOEHHOCTEN ayAUTOPHH.

PerynsiTuBHbBIC YHHBeEpcaJbHbIe y4eOHbIe e CTBUSA



Camoopranusanus:

COCTaBJISITh IIJIaH, AJITOPUTM PEIICHUS 3a/1a4H, BEIOUPATh CIIOCOO pPEIIeHUs C
y4ETOM UMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHHUI ¢ y4ETOM HOBOM MH(GOPMAIIUH.

CaMOKOHTPOJIb, IMOUMOHAJILHbIN HHTEJJIEKT:

BIAJCTh HAaBBIKAMH  ITO3HABATCIIBHOW  pediekcMr KaKk  OCO3HAHUS
COBEPIIIACMbIX JEUCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIBTATOB, BIIAJICTh
criocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJSI Tpollecca W pe3yibTaTa pPEIIeHUs
MaTeMaTHYECKOH 3a1a4H,

NPEeABUACTh TPYAHOCTU, KOTOPbIE MOTYT BOSHUKHYTH MPHU PEIICHUU 3aJa4H,
BHOCHUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIIBCTB, JTAHHBIX,
HaWJIEHHBIX OMMOOK, BEISIBICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHUE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBSICHITH MPUUUHBI
JIOCTHKEHMST WIIM HEIOCTUKEHUSI PE3YNIbTATOB JIESITEIIbHOCTH, HAXOUTh OIIMOKY,
JaBaTh OIEHKY IPHOOPETEHHOMY OTIBITY.

CoBMecTHasi 1eATEJIbHOCTD!

MOHMUMATh M HCTOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboThl TpH pEeHIeHUH Y4YeOHBIX 3ajady, MPUHUMATh I€Jb COBMECTHOM
JeSATEILHOCTH, TJIAHUPOBATh OPTaHHU3AlMI0 COBMECTHOM pabOThI, pacrpenciiarTh
BUJIbI pabOT, JOroBapuBaThCs, OOCYXKJAaTh TMPOIECC M pe3ylbTaT padOThI,
0000111aTE MHEHUST HECKOIBKUX JIIOAEH;

y4acTBOBaTh B TPYIIOBBIX (opMmax paboThl (00CYKACHHS, OOMEH MHEHHHH,
«MO3TOBBIC INTYPMBI» ¥ HHBIC), BBIIOJIHATH CBOIO YacTh pabOTBl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JIPYTUMU UICHAaMH KOMaHIbI, OIICHUBATH
KauyeCTBO CBOETO BKJAJa B OOIIMHA MPOAYKT MO KPUTEPHIM, CHOPMYITHPOBAHHBIM
YYaCTHHUKAMH B3aUMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenus B 10 kJjacce oO0yyaromuiicsi TOJYYHT CICAYIOIINC
MPEAMETHBIC PE3YJIbTAThl MO OTACIBHBIM T€MaM pabouell MporpaMMbl Y4EOHOTO
Kypca «AnreOpa 1 Hayalla MaTeMaTUYECKOro aHaln3ax»:

Yucna v BBIYMCICHUA:

CBOOOJHO OIEpPUPOBATh TOHITHUSAMHU. PAIMOHAIBHOE YHUCIIO, OCCKOHEYHAas
nepuoauyeckasl JpoOb, TPOILEHTHI, HPPAIMOHAIBHOE YHCJIO, MHOXECTBa
pallMOHANIBHBIX U JICCTBUTENIBHBIX YUCEI, MOAYJIb JEHCTBUTEIHHOTO YUCA,

OPUMEHATh JpoOM M TPOLIEHTHI [JIi PEHIeHUs MNPUKIATHBIX 3a7a4 M3
PA3JIMYHBIX OTPACIICN 3HAHUHN U PEAJIbHOM KU3HU,

MPUMEHSTh NPUOIMKEHHBIC BEIYUCIICHUS, PABUJIA OKPYTJICHUS, IPUKUIKY U
OLICHKY PE3yJbTaTa BbIYNCIICHNH,



CBOOOJHO ONEPHPOBATH TIOHITHEM. CTEMEHh C IIEJIBIM TOKa3aTeseM,
WCITOJIB30BATh MOAXOAIIYI0 (hOPMY 3alUCH TCHUCTBUTEIBHBIX YUCEN IS PEIICHUS
MMPAKTUYECKUX 3a7a4 U MIPEACTABICHUS JaHHBIX;

CBOOOJIHO OIEPUPOBATH MOHATHEM: apU(PMETUYECKUN KOpPEHb HATypalbHON
CTEICHH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTEIICHb C PAIIMOHAIBLHBIM TTOKa3aTeNeM;

CBOOOJHO OIEPUPOBATH TMOHATHSIMH. JorapudM dYHCIa, ACCATUYHBIC U
HaTypaJbHbIE JIOTapU(MBI;

CBOOOJTHO OMEPHUPOBATH MOHSTHSIMHU. CHUHYC, KOCUHYC, TaHT€HC, KOTAaHTE€HC
YUCIIOBOI'O apryMEHTA,;

ONEPUPOBATH MOHATUSIMHU. aPKCUHYC, apPKKOCUHYC W APKTAHT€HC YHMCIOBOTO
apryMeHTaA.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATh MOHATUSMU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO,
PABHOCHUJIbHBIE YPABHECHUS U YPABHEHHUSI-CIIEACTBUS, PABHOCUJIbHBIC HEPABEHCTBA,

MPUMEHSTh pPa3JIMUHbIE METOJbl PEIICHUS palMOHAIBHBIX U JAPOOHO-
pallMOHAJBHBIX YPABHEHUW, NPUMEHSATH METOJ HHTEPBAIOB [JI1 PEUICHUS
HEpPABEHCTB,;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMH. MHOTOWIEH OT OJHOW IEepPEMEHHOMH,
MHOTOWJIEH C UEeJbIMA KO3 (UIIMEHTAMH, KOPHM MHOTOWICHA, MPUMEHAThH
JICJICHUE MHOTOWICHAa Ha MHOTOYJICH C OCTaTKOM, Teopemy besy u teopemy Bueta
ISl pelIeHus 3a/1a4;

CBOOOJTHO ONEPUPOBATH TOHATHUSIMHU: CHUCTEMa JIMHEWHBIX YpaBHEHUH,
MaTpuIla, OMpPEAeNUTEeNh MATPUIbl 2 X 2 W ero TeOMETPUYECKUM CMBICI,
WCITOJI30BaTh CBOMCTBA OMpeaeiauTeNss 2 X 2 Juisl BBIUMCICHUS €r0 3HAYCHUS,
MIPUMEHATh ONPEACIUTENN JJIsl PEIICHUST CHUCTEMbl JIMHEWHBIX YPaBHEHHIA,
MO/JICJIMPOBATh PEAIIbHBIE CUTYAllMU C TOMOIIBI) CUCTEMBI JIMHEVUHBIX YPaBHEHU,
HCCIIEOBATh MOCTPOEHHBIE MOJEIM C TOMOILIBK) MATPULl U OIPEICIUTENEH,
WHTEPIPETUPOBATH IMOJYYEHHBIN pE3yJIbTAT;

HCIIOJIb30BaTh CBOWCTBA JICMCTBUM C KOPHSAMH JUISI TpeoOpa3oBaHUS
BBIPAKCHUU;

BBITIOJIHATH MPE0OPa30BaHUS YUCIOBBIX BRIPAKEHUHN, COIEPKAIIUX CTEIICHU C
palMOHAIBHBIM OKA3aTEIIEM;

HCIIOJIb30BaTh CBOMCTBA JorapudgmMoB TUTS npeoOpa3oBaHuUs
Jorapu(MHUUECKUX BBIPAKECHHH;

CBOOOJHO OMNEPUPOBATh MOHSITUSMU. HPPALMOHAIIbHBIC, TOKa3aTEIbHbIE U
JorapuMUIECKHE YPAaBHCHHUSI, HAXOAUTh UX PEIICHUS C TIOMOIIHI0 PABHOCHUIIBLHBIX
MEPEXO0/I0B WIIH OCYIIECTBIIAS IPOBEPKY KOPHEW;



IPUMEHSTh OCHOBHBIE TPUTOHOMETpHUECKHE (HOPMYIIBI JIJIsl TPeoOpa30OBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHUM;

CBOOOJHO ONEpPUPOBATH TMOHATUEM: TPUTOHOMETPUYECKOE YpPABHEHUE,
OPUMEHATh HeoOxoaumble  (OpMyJbl  JUJIsl  PEIHICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHU,

MOJICJIMPOBATh pEaJbHbIE CHUTyalldd Ha A3bIKE aireOpbl, COCTaBIAThH
BBIDAKECHMSI, YpPaBHEHMS, HEPAaBEHCTBAa IO YCIOBHMIO 3aJayH, MCCIEI0BaTh
IIOCTPOEHHBIE MOJIEIN C MCIIOJIb30BAHUEM allliapaTa aiareopsl.

DYyHKIMH U TPAPUKH:

cBOOO/IHO ONEpUPOBATh MOHATUAMM: (PYHKIIHS, CIIOCOOBI 3a1aHus (PYHKIINH,
B3aUMHO O0OpaTHble (QYHKUMH, KoMIo3uuus GQyHKUMA, Tpaduk QyHKUIUH,
BBIIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB PyHKIUH;

CBOOOJIHO OINEPUPOBATh NOHATHUAMU: OOJIACTH OINPEAEIEHUS M MHOMXECTBO
3HaYeHUH PYHKUINH, HYJIU QYHKIMH, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpPOBaTh MOHATUAMM: UYETHbIE M HEYETHBbIE (PYHKIUH,
nepuoInyecKre PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKLIHUH, MAKCUMYyMbI U
MUHUMYMBbI (DYHKIMM, HauOoJiblliee M HauWMEHbllee 3HAaYeHUE (PYHKIUU Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATH MOHATUAMMU: CTENEHHAs (QYHKIUS C HATYPaJbHBIM U
HeJabIM TIOKa3zaresieM, rpauk CTENeHHOW (YHKIMM C HATypaJbHBIM M UEIbIM
nokasaresieM, rpaduk KOpHS N-Oi CTeneHW Kak (PYHKIMU OOpaTHOM CTENEeHu C
HaTypaJIbHBIM [0Ka3aTeJeM;

ONEepUpPOBaTh MOHATUAMM: JIMHEHHAs, KBaJpaTW4yHas U JPOOHO-TUHEHHas
(GYHKIUH, BBITOJIHATH 3JIEMEHTApPHOE MCCIIEI0BaHUE U MIOCTPOEHUE UX TPadUKOB;

CBOOOJHO OMEpPUPOBATh MOHATUSAMHU: IOKa3aTeldbHas M Jorapudmuueckas
(GyHKIMHM, UX CBOMCTBA M TpaUKH, HCIOJb30BaTh UX TpadUKu A pelIeHUs
YPaBHEHUH,

cBOOOZIHO ONEPUPOBATH TMOHATHUAMU: TPUTOHOMETPUYECKAsT OKPY>KHOCTb,
OIIpEEIEHUE TPUTOHOMETPUUECKHUX (PYHKIIUI YHCIOBOIO apryMEHTa,

UCIONB30BaTh rpaduku (yHKUMH Ui HMCCIEAOBAHMUS IPOLIECCOB U
3aBHCHUMOCTEHN NPH PELICHUM 3aJa4 U3 JPYIMX Y4eOHBIX NPEAMETOB U peajbHOU
KU3HHU, BBIpaXXaTh (HOpMyIaMH 3aBUCMOCTH MEX]Ty BETMUMHAMH;

Havana maTreMaTH4eCKOI0 aHAJIN3A!

CcBOOOZIHO ONEpUpOBAaTh NOHATUAMM. apupMeTHUecKas M IeoMeTphuecKas
nporpeccusi, 06CKOHEYHO yOBbIBaOIasl T€OMETPUYECKAsl POTPECCUs], TUHEUHBIN U
HKCIMOHEHIMATBHBIA POCT, (hOpMyJia CIOKHBIX MPOLEHTOB, UMETh MPE/ICTABICHHUE
O KOHCTAHTE;

UCIIOJIB30BaTh MPOTPECCUU JUIsl PEIICHHs PEANbHBIX 3aJad MNPUKIAJTHOIO
XapakrTepa;



CBOOOTHO OTIEPUPOBATH MOHITUSAMU: MTOCIEAOBATEILHOCTh, CIIOCOOBI 3aaHuUs
MOCJICTIOBATEILHOCTEH, MOHOTOHHBIE M OTPAHWYEHHBIC TOCIICIOBATEIHHOCTH,
MOHMUMATh OCHOBBI 3apOXKIACHUS MAaTEeMAaTHYECKOr0 aHaiM3a KAk aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO OIEpPUPOBATh TMOHATHSIMU. HENpepbIBHbIE (GYHKUIUU, TOYKHU
pa3pbiBa rpaduka QyHKIMH, aCUMOTOTHI rpaduka GyHKIIH;

CBOOOJHO OIEpUPOBaTh MOHATHEM: (GYHKIHS, HEMpEphIBHAS Ha OTPE3KE,
MPUMEHSTh CBOMCTBA HENPEPBIBHBIX QYHKIMN JIsl pellIeHUs 3a/1ay,;

CBOOOJTHO OIEpPUPOBATh TMOHATUSIMHU. TIEpBasi W BTOpas MPOU3BOJIHBIC
dbyHKIMH, KacaTelbHas K rpaduKy QyHKIUY,

BBEIYHCIIATh MMPOU3BOAHBIC CyMMBI, TIPOU3BECHUS, YaCTHOTO U KOMITO3UITUN
IBYX (DyHKITMH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (DYHKITHH,

UCIIOJIb30BaTh T€OMETPUYECKUN M (DU3WYECKUU CMBICI TPOU3BOJHON st
perieHus 3aaad.

MHokecTBa H JIOTHKA:

CBOOOTHO  OINEpUPOBaTh TOHATHUSAMHU. MHOXECTBO, OIEpalid  Ha
MHOKECTBaAMHU,;

HCITI0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapar Jijisl ONKMCaHUsl peabHbIX
MIPOIIECCOB U ABJICHUM, TIPU PEIICHUH 3aJ1a4 U3 JPYTUX YY€OHBIX MPEIMETOB,;

CBOOOJTHO OIEPUPOBATH IOHATHUSIMH. OIPEACICHUE, TEeOpeMa, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MaTeMaTHUECKOTO0 00BEKTa, T0Ka3aTeILCTBO, PABHOCUIHHBIC
ypaBHEHUS U HEPABEHCTBRA.

K koHmy oOyuenus B 11 kjacce oO0yyaromuiicsi TOJYYHUT CIEAYIONINE
MPEeJMETHBIC PE3YNIbTAThl MO OTACIBHBIM T€MaM pabouel MmporpamMMbl Y4EeOHOTO
Kypca «AnreOpa 1 HayaJla MaTeMaTHIECKOTO aHaIN3a».

Yucia v BBIYUCICHUA:

CBOOOJHO OMEpUPOBATh TOHATHAMHU. HATypaJIbHOE U II€JI0€ YHCIIO,
MHOKECTBA HATYyPAJIbHBIX M IEIBIX YUCEN, MCIOJIb30BaTh MPHU3HAKU ICIUMOCTU
uenbix yncen, HOJl m HOK HartypalibHBIX YHCen JIJis PEUICHHs 3a/1a4, IPUMEHATh
anroput™ EBkinna;

CBOOOJHO OMEPUPOBATH IMOHSATHEM OCTaTKa MO MOJYJIO, 3alUChIBaTh
HATypaJbHbIC YHCIIA B PA3JTMYHBIX MTO3UIIMOHHBIX CHCTEMaX CUUCIICHHUS,

CBOOOJTHO OMEPUPOBATH IMOHATUSIMH. KOMIUIEKCHOE YHCIO W MHOMXECTBO
KOMILJIEKCHBIX YHCEJl, MPEJCTaBIATh KOMIUIEKCHBIE 4YMClia B airedpandeckon u
TPUTOHOMETPUYECKOUN (hOpMe, BBIIOIHATH apU(PMETHUECKUE OINepalud ¢ HUMU U
M300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHNsI 1 HEPABEHCTBA!



CBOOOJHO OMEPHUPOBATH TOHATHIMHU. HPPAIMOHAIBHBIC, MOKAa3aTeIbHBIC M
jJorapuMUUECKHEe HEPaBEHCTBA, HAXOIWUTh WX PEIICHHS ¢  TOMOIIBIO
PaBHOCWJIBHBIX MEPEXOJIOB;

OCYUIECTBJISITh OTOOpP KOpPHEH TpU PEIIEHUH TPUTOHOMETPUUYECKOTO
YpaBHEHHS,

CBOOOJHO OIMEpUPOBATh IMOHSATHEM TPUTOHOMETPHUYECKOE HEPABEHCTBO,
NPUMEHATh  HEeoOXoaumble  (QOpMYJIbI  JJIsl  PEIICHUST OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYITHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CHUCTEMBI-CIICICTBUS, HAXOAUTh PELICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TTOKA3aTEIbHBIX U
JorapupMUUECKUX YPaBHEHUN U HEPABEHCTB;

peuarb paloOHaJbHbIE, UppalrOHaJIbHBIE, II0Ka3aTeJbHBbIE,
gorapupMUUECKME€ U  TPUTOHOMETPUYECKHE YpaBHEHHMS U  HEPaBEHCTBA,
coAep Kalye MOIYJIU U apaMeTpHI;

MPUMEHSATH TpauUyecKre METOIbI IS PEIICHUS YPaBHEHHUI U HEPAaBEHCTB, a
TAKXKE 3a]1a4 C [MapaMeTpamu,

MOJICIUPOBATh peajbHbIE CUTyalldd Ha fA3bIKE aJireOpbl, COCTaBISAThH
BBIPQKECHUS, YPAaBHCHMS, HEPABEHCTBA M HX CHUCTEMbI MO YCIOBUIO 3aJa4H,
UCCIIE/IOBAaTh TOCTPOEHHBIE MOJIEIM C UCIIOJIb30BaHUMEM ammapara ajireOphl,
MHTEPIPETUPOBATH TOTYUYECHHBIN PE3YJIbTAaT.

DYyHKIMY U TPAPUKH:

CTpOUTh TpadUKU KOMMO3UIUMU (PYHKIUNA C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHMS I CBOMCTB KOMIIO3UIIUU ABYX (DYHKITHH;

CTPOUTh TeOMETpUYEeCKHe oOpa3bl ypaBHEHHWM U  HEPAaBEHCTB Ha
KOOPJIMHATHOM TTIOCKOCTH;

CBOOOJHO  OMEpUpOBaTh TMOHATHUSMU: TpadUKH TPUTOHOMETPUUECKUX
byHKIHH;

OpUMEHATh (GYHKUMUA JJIS MOJEIMPOBAaHUS M HUCCIEAOBAHUS pealbHBIX
ITPOIIECCOB.

Hauana MaTeMaTH4eCcKOro aHAJIN3A!

WCITIOJIH30BATh MPOU3BOIHYIO JIJISl HCCIIeIOBaHUS (YHKIIMA HA MOHOTOHHOCTD
Y OKCTPEMYMBI,;

HAXOJIUTh HAaMOOJbIIEE U HAUMEHbIIIEE 3HAUCHUS! (PYHKIIMU HENPEPHIBHOUN Ha
OTpE3KE;

WCIOJIb30BaTh MPOU3BOAHYIO Ui HAXOXKJCHUS HAWIy4YlIEro pEIICHUS B
MPUKIAJHBIX, B TOM 4YHCIE€ COLHAIBHO-JKOHOMUYECKHX, 3aJadax, s
OTIpENIeNICHUs] CKOPOCTH W YCKOPEHHWsS Tporiecca, 3aJaHHOro (OpMYJIol WIn
rpauKoM;



cBOOOZIHO OMEpUPOBaTh MOHATUSAMU. TEPBOOOpa3Has, ONpeAeHEHHBIN
UHTETpal, HaXOAWUThb NEepBOOOpa3HbIe 3IEMEHTAPHBIX (DYHKIMA W BBIYUCIATH
uHTerpan no gopmysne Horotona-JleitOnuna,

HAXOJUTh IJIOIIAAM IJIOCKUX (PUTYP U OOBEMBI TEJ C MOMOIIBIO HHTETPAa;

UMETh NPEJCTaBICHUE O MaTEMaTHYECKOM MOJEIMPOBAHUM Ha MpUMEpE
cocraBieHus U depeHIINalIbHbIX YpaBHEHUH;

pemars NpUKIaAHbIe 337a4yd, B TOM YHUCIE COLMAIbHO-3KOHOMHUYECKOTO U
(u3MYECKOro XapakTepa, CpeICTBAMU MaTEMATUYECKOT0 aHAIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIIACC
KosnyecTBO yacos DJIeKTPOHHbIE
Ne HaumeHoBaHHe pa3iejioB H TeM (umdposrbie)
Kourpoabubie IIpakTHyeckue
n/n NpOorpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoTsbI padoThI
pecypchbl
MHOXeCTBO J1eHICTBUTEIBHBIX YHCEIL.
1 MHOrOo4JIeHBL. PaIII/IOHaJII)HbIGi YpaBHEHUA U 24 1 93
HepaBeHcTBa. CHCTEMBI JIMHEHHBIX
YpaBHEHUI
5 Oynkiun 1 rpapuku. CreneHHas GyHKIUS € 12 1 11
LIEJIBIM [TOKa3aTeeM
3 ApudpmeTnueckuii KOpeHb N-0i CTENEHH. 15 1 14
WppanmoHanbHble ypaBHEHUS
4 [TokazarenbHast pynkuus. [lokasarenpHble 10 1 9
ypaBHEHHUSI
5 Jlorapudpmuueckas pyHKIUS. 18 1 17
Jlorapudpmuueckue ypaBHEeHUs
5 Tpuronomerpuyeckue BeIpaXXeHUs U 99 1 21
ypaBHEHUS
[Tocire10BaTeILHOCTH U TIPOTPECCHH 10 9
HenpepoiBable pynkiuu. [IponssoaHas 20 19
9 [ToBTOpeHmEe, 0000IIEHNE, CUCTEMATH3AIIHS 5 9 3
3HAHUHI
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 136 10 126




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsmn4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
n/m Tema ypoxa Bcero Kontpoapmpie  Ipaxruteckue u3ydeHusi o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypesI
1 MHoOXxecTBO, olepauu HajJ MHOKECTBAMHU 1 0 1
U UX CBOMCTBA
2 Huarpammsl Ditniepa-Benna 1 0 1
3 [IpuMeneHnne TeOpeTUKO-MHOKECTBEHHOTO 1 0 1
amnmapara JJisl pelIeHus 3aa4
Pannonansubie yncna. OOBIKHOBEHHBIE U
4 JECATHUYHBIE TPOOH, MIPOLICHTHI, 1 0 1
OECKOHEUYHBIE MTEPUONUECKUE APOOH
Pannonansubie yncna. OOBIKHOBEHHBIE U
5 JECATHUYHBIE TPOOH, MIPOLICHTHI, 1 0 1
OeCKOHEUYHBIE TIEPUOANUECKHUE TPOOH
6 [Ipumenenue npobeit ¥ MpPOLEHTOB JIs 1 0 1
penieHus MPUKIAIHBIX 3a/1a4
7 [Ipumenenne qpoOeit u MPOLEHTOB IS 1 0 1
penieHus MPUKIAIHBIX 3a/1a4
8 [elictBuTrenpHbIe yncia. ParmonanbHbie U 1 0 1
MppALMOHATIbHBIE YHCIIa
9 ApudmeTnueckre onepannu ¢ 1 0 1
JIEMCTBUTEIIbHBIMU YU CIIAMH
10 Moaynp AEHCTBUTEIBHOIO YHCIIA U €70 1 0 1

CBOMCTBA




11

[TpubnuxkEHHBIC BEIYUCIICHUS, TIPABUIIA
OKpYTIJICHUS, TPUKHUIKA U OLICHKA
pe3yJibTaTa BEIYMCICHUN

12

OcHOBHBIE MCTOABI pCIICHUA LCJIbIX U
JIpOOHO-pallMOHATIBHBIX YPABHEHUN U
HEPABEHCTB

13

14

15

OCHOBHBIE METO/IbI PEILICHUS LETbIX U
JIpOOHO-PALIMOHAJIBHBIX YpaBHEHUHN U
HEPABEHCTB

OcCHOBHBIE METO/IbI PELLICHUS IENbIX U
JIPOOHO-PALIMOHANIBHBIX YpaBHEHUHN U
HEPABEHCTB

MHorowwieHsl OT OJHON EPEMEHHOM.
Jlenenne MHOTOYJIEHA HA MHOTOYJICH C
octatkoM. Teopema besy

16

MHorousneHsl ¢ HeabIMu K03 puiineHTamu.
Teopema Buera

17
18

Pemenue cucreM JIMHENHBIX ypaBHEHUN

Pemenne cucrem TMHENHBIX YpaBHEHUN

19

Marpuna cucTeMsl JINHEWHBIX YPAaBHEHHI.
OnpenenuTens MaTPUIILI 2X2, ero
r€OMETPUYECKUIN CMBICIT U CBOMCTBA;
BBIUMCIICHHE €T0 3HAUCHHS

20

OnpeaenuTenb MaTPULbI 2X2, ero
r€OMETPUYECKUIN CMBICIT U CBOMCTBA;
BBIYUCIICHHUE €r0 3HAUYCHUS

21

[IpuMeHenue onpeaenuTens 1 peleHus
CUCTEMBI JINHEWHBIX YPaBHECHUN




22

Pemienne npukiiagHbIxX 3a1a4 ¢ TOMOIIBIO
CHUCTEMbI JINHEHHBIX YpaBHEHUI

23

24

25

Pemenune npukiaaHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPaBHECHUN
KoHntposbHas padota: "PanmonanbHbie
ypaBHEHUA U HepaBeHCTBA. CHUCTEMBI
JUHEHHBIX ypaBHEHUN"

OyHKIMS, CIOCOOBI 3a/1aHus (HYHKIUH.
B3aumuo obpatubie ¢pynkiuu. Kommnosunus
byHKIUI

26

I'paduk pyHKIIMU. DIeMeHTapHbIE
npeoOpa3oBanus rpagukoB GyHKIUN

27

28

29

OO6nacTh onpeneneHuss 1 MHOKECTBO
3HaueHul QpyHkuuu. Hynu ¢pyHkun.
[IpomexyTKH 3HAK TOCTOSHCTBA

YérHble 1 HeUETHBIE (QYHKLINU.
[Tepuonuueckue Gpynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

MakcuMyMbl 1 MUHUMYMBI (DYHKITHH.

Haubosnbiiee u HanMeHblee 3HAYCHUE
(GYHKLINU Ha TPOMEXKYTKE

30

Jluneiinas, kBagpaTudHas U IpoOHO-
TuHeWHas QyHKuun

31

32

DJeMeHTapHOe UCCIeI0BaHuEe U
MOCTpOeHNE TPAPUKOB ATUX (YHKITUN
DJIeMEHTAapHOE HCCIIEIOBAaHUE U
NOCTPOCHHE TPAPUKOB STHX (PYHKIUI

33

CreneHn C LIETILIM ITOKa3aTeiaeM. bruHoMm




Hrrotona

34

35

CreneHsb ¢ 1eJIbIM NoKa3areneM. buHoMm
HrroTona

CreneHHast GyHKIUS C HATYPAJIbHBIM U
LHeNIBIM IToKa3aTeseM. E€ cBolicTBa u
rpaduk

36

KontponbHnas padora: "Crenennas
¢dbynknus. E€ cBoiictBa u rpadux”

37

38

Apudmernueckuii KOpeHb HaTypaTbHOU
CTEIICHHU U €ro CBOMCTBA

ApudmeTnueckuii KOpeHb HaTYpaIbHOM
CTEIEeHH U ero CBOMCTBa

39

[IpeobpazoBaHust YMCIOBBIX BBIPAKEHUH,
coAepKaIIuX CTENEHU U KOPHHU

40

41

[IpeobpazoBaHust YMCIOBBIX BBIPAKEHUH,
COJIepXKaIINX CTETIEHH U KOPHU
[TpeoOpa3oBaHUs YHCIOBBIX BRIPAKECHHUIA,
CoJIepKalIUX CTETIEHH U KOPHU

42

Wppaunonansueie ypaBHeHHs. OCHOBHbIE
METOBbI PELICHHS] HPPALlMOHATBHBIX
YPaBHEHUHU

43

44

UppatmonansHelie ypaBHeHHs. OCHOBHbBIE
MCTOJbI pCHICHUA UPppalMOHAJIBbHBIX
ypaBHEHUU

Uppanmonanbubie ypaBHeHUs1. OCHOBHBIE
MCTOABI pCHICHUSA UPPALIUMOHATIBHBIX
ypaBHEHUU

45

PaBHOCWIIBHBIE ITEPEXO/IbI B PELICHUU




UPPALMOHAIIBHBIX YPABHEHUN

46

47

PaBHOCWIIBHBIE TEPEXOABI B PELICHUH
UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCWIIbHBIE TTEpEXOAbI B PELICHUH
UpPpaALMOHATILHBIX YPaBHEHHM

48

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU
VPPALMOHAIBHBIX YPABHEHUI

49

50

51

CaoiicTBa u rpaduK KOpHs N-Oi CTEHCHH
Kak (QyHKIIMH 0OpaTHOM CTETIeHU C
HaTypaJIbHbIM [10Ka3aTeleM

CaoiicTBa u rpaduK KOpHS N-Oi CTEHCHH
KaK (YHKIIUU OOpaTHOU CTETICHH C
HaTYpaJIbHBIM MOKa3aTeleM

KonTponbHas padora: "CsoiicTBa u rpaduk
KOpHs N-oii cTenenu. ppanuoHaibHble
ypaBHEHHS"

52

53

54

CTCHCHB C paHI/IOHaJ'IBHI)IM II0Ka3aTcJICM U
eé CBOIicTBa

Crenensb ¢ pallMOHAJIBHBIM MOKa3aTeIeM U
e€ CBoOIicTBa

Crenens ¢ pallMOHAJIBHBIM MOKa3aTeleM U
e€ CBOIICTBa

55

56

[TokazaTenpHas GyHKIIHS, €€ CBOWCTBA U
rpadux

Hcnonp3oBanue rpaduka GyHKIMK 115
peleHus: ypaBHEHUN

S7

Hcnonp3oBanue rpaduka GyHKIMA 115
pelieHus: ypaBHEHUN




[Tokazarenbubie ypaBHeHHs. OCHOBHbBIE

58 METO/Ibl PEIICHHSI TOKa3aTeIbHbIX 1 0 1
ypaBHEHU U
[loka3arenbHble ypaBHeHU. OCHOBHbIE

59 METO/Ibl PEIIECHNUS TOKa3aTENbHbIX 1 0 1
ypaBHEHUU
[Toka3zarenbHble ypaBHeHUs. OCHOBHBIE

60 METO/IBI PEIICHUS TOKA3aTEIbHBIX 1 0 1
ypaBHEHUI

61 KoHntponbhas padota: "[loka3arenpHas 1 1 0
¢yukmus. [TokasarensHbie ypaBHEHUS "

62 Jlorapudgm yucna. CoiicTBa Jorapudpma 1 0 1

63 Jlorapudm uucna. CoiicTBa gorapudpma 1 0 1

64 Jlorapu¢m yucna. CoiicTBa Jiorapugpma 1 0 1

65 JlecsTuHble ¥ HATypaJbHbIE JIOTapU(PMBI 1 0 1

66 JlecaTuuHbIe U HaTypaJIbHbIE JOrapH(pMbI 1 0 1

67 [IpeobpazoBanue BeIpaKEHUN, COAEPIKAITIX 1 0 1
Jgorapu@msl

68 [IpeobpazoBaHue BBIpaKEHHIA, COEPKALIIX 1 0 1
JorapupmMbl

69 [TpeoOpa3oBaHue BRIpaXCHUH, COACPIKAIIIX 1 0 1
JorapupmMbl

70 Jlorapudmuueckas pyHkuus, e€ cBOWCTBa U 1 0 1
rpadux

71 Jlorapudmuueckas pyHKIus, €€ CBOUCTBA U 1 0 1
rpaduk

79 Hcnonp3oBanue rpaduka GyHKIIUN AJIs 1 0 1

pelleHusl ypaBHEHUH




73

Ucnonb3oBanue rpaduka GyHKINUN IS
pelIeHHs ypaBHEHHH

74

75

76

Jlorapudmuueckue ypaBHeHus1. OCHOBHbIE
METO/bI peIIeHUs JToTapu(PMUIECKUX
ypaBHEHUU

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
METO/IbI PEIICHUS JOTapuPMUUECKUX
ypaBHEHUI

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

METO/IbI pelIeHUs JJorapu(pMUIECKUX
YpaBHEHUU

77

PaBHOCUIIBHBIE TIEPEXO/IBI B PELLICHUU
jorapupMUUECKUX ypaBHEHHMA

78

79

PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUU
Jorapu(pMHUUECKUX ypaBHEHHM

Konrponsnas padora: "Jlorapupmuueckas
¢ynkuus. Jlorapupmuueckue ypaBHeHus"

80

CuHyc, KOCHHYC, TAHT'€HC U KOTaHT€HC
YUCJIOBOTO apryMeEHTa

81

82

CuHyc, KOCHHYC, TAHT'€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa

ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YKCIOBOTO apryMeHTa

83

ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YUCJIOBOTO apryMeHTa

84

TpuronomeTrpuyeckas OKpyKHOCTb,
orpezieNIieHue TPUTOHOMETPUUYECKUX
(GYHKIHI 4KMCIOBOrO apryMeHTa




TpuronomeTrpuyeckas OKpyKHOCTb,

85 ompeieJIeHuEe TPUTOHOMETPUUECKHIX 1 0 1
(GYHKIMI 9HUCIIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUUECKHE (HOPMYJIBI 1 0 1
87 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1 0 1
88 OCHOBHBIE TPUTOHOMETPUUECKHE (HOPMYJIBI 1 0 1
89 OcHOBHBIE TPUTOHOMETpUYECKUE HOPMYIIBI 1 0 1
[IpeoOpa3oBaHre TPUTOHOMETPHUECKUAX
90 . 1 0 1
BBIpOKCHU I
[IpeoOpa3oBaHe TPUTOHOMETPUIECKUX
91 . 1 0 1
BBIpOKCHU I
[IpeoOpa3oBaHue TPUTOHOMETPUIECKUX
92 . 1 0 1
BBIPQKCHUH
[IpeobpazoBaHme TPUTOHOMETPUUECKUX
93 . 1 0 1
BBIpOKCHUH
94 Pemenune TpuroHoMeTpuuECKNX ypaBHEHUI 1 0 1
95 Pemenune TpuroHoMeTpuuECKNX ypaBHEHUN 1 0 1
96 Pemnienne TpUroHOMETPUYECKUX YpaBHEHHHA 1 0 1
97 Pemenne TpuroHoMeTpuuECKNX ypaBHEHUI 1 0 1
98 Pemnienne TpUrOHOMETPUYECKUX YpaBHEHHHA 1 0 1
99 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUIN 1 0 1
100 Pemenune TpuroHoMeTpruuecKuX ypaBHEHUI 1 0 1
KonTtponbHas pabora:
101 "TpuroHoMeTpudecKre BEIpaXKEHUS U 1 1 0
TPUTOHOMETPUUECKHUE YPAaBHEHUS "
[TocnenoBatenbHOCTH, CLIOCOOBI 3aJaHUS
102 1 0 1

rnocieaoBaTelbHOCTEM. MeTo




MaTeMaTUYECKON MHIYKIINU

103

104

MOHOTOHHBIE M OTPaHUYCHHBIC
noclie0BaTebHOCTH. VicTopus aHanmn3a
OECKOHEUHO MaJIbIX

Apudmernueckas nporpeccus

105

106

107

I'eomerpuueckas nporpeccust

beckoHeuHO yObIBaromasi reoMeTpuiecKast
nporpeccus

Cymma 6eckoHeuHO yObIBaroIeit
reOMETPUYECKON POrpeccun

108

109

110

JInHEeNHBIN U SKCITOHEHIIMAIBHBIN POCT.
Yucno e. DopMya CI0KHBIX POLUEHTOB

JInHENHBbIN U SKCITOHEHIIMAIBHBIN POCT.
Yucio e. Dopmyiia CI0KHBIX IPOLEHTOB
Hcnonp3oBanne nporpeccuu uisi peleHus
pealbHbIX 33/1a4 IIPUKIAJHOIO XapaKrepa

111

112

KonTpomnbHas padora:
"[TocnenoBaTenbHOCTH U TPOTPECCUH

HenpepbiBHBIE QYHKIIMU U UX CBOICTBA

113

Touka pa3pbiBa. ACUMITOTHI rpapuKoOB
byHKIHHA

114

115

CpoiicTBa ()yHKIIMH HEMPEPHIBHBIX HA
OTpe3Ke
CpoiicTBa ()yHKIIMH HEMPEPHIBHBIX HA
OTpe3Ke

116

Metoa UHTEpPBAJIOB JJIs PEIICHUS
HEPaBEHCTB




117

MGTOH HUHTCPBAJIOB IJIA pCIICHUSA
HEPABCHCTB

118

119

Metoa UHTEpBaJIOB ISl PEILICHUS
HEPaBEHCTB

[IpumeHeHue CBOMCTB HEMPEPHIBHBIX
byHKIMM 1715 peleHus 3a1a4

120

[IprMeHeHne CBOMCTB HENPEPBIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

121

122

[lepBas u BTOpast npou3BOAHBIC GYHKIIUU

Onpenenenne, reOMETPUIECKUM CMBICIT
MIPOU3BOAHOM

123

124

125

Onpenenenne, GU3NIECKUN CMBICTT
IIPOU3BOJHOM

YpaBHeHUe KacaTelIbHOU K rpaduKy
byHKIUHA
YpaBHeHUe KacaTeIbHOU K rpaduKy
byHKIIUN

126
127

[IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIHI

[Ipou3sBoHbIE AIIEMEHTAPHBIX (DYHKIIMH

128

[TpousBoaHas CyMMBbI, TPOU3BECHHUS,
YACTHOTO ¥ KOMIO3UIINU (DYHKITHI

129

130

[IpousBoHas CyMMBbl, IPOU3BEACHHUS,
YaCTHOTO U KOMMO3ULINU (QYHKIUI
[IpousBoHas CyMMBbl, IPOU3BEACHHUS,
YaCTHOT'O M KOMIIO3UIIMU (YHKIUH

131

Kontponbnas pabora: "IIpousBogHas"

132

[ToBTOpeHnue, 06001IeHNE, CHCTEeMAaTH3aLIUs




3HaHU: "YpaBHEHUA"

133 HOBToPe'IIJI/Ie, 06061116Hne, CUCTeMAaTHU3aIHs 1 0 1
3HaHUM: "OyHKIHU

134 Hrorosasi kKoHTpoOIbHAs paboTa 1 1 0

135 Wrorosas KoHTpoJbHAS paboTa 1 1 0

136 HOBTOPGHI/IC, 0000111eHHE, CUCTEMAaTH3 Al 1 0 1
3HAHUU

OBILEE KOJIMYECTBO YACOB I10 136 10 126

[NPOT'PAMME




YYEBHO-METOJJNYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /UIS1 YHEHUKA

METOIUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HMHTEPHET
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MBOY KCOII Ne2

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
METOANYECKUM 3amecTtuTenb qupekropa  JupekTtop
00beIUHEHUE 1o YBP B.C.Kysuna
YUYUTENEN MATEMATUKU U O.H.T'ycea ITpuka3 Nell5
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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus siBhsieTCs OJHUM M3 0a30BbIX KYpCOB Ha YPOBHE CpEIHErO
oO1rero o0pa3zoBaHus, TaKk Kak 00eCleuyrnBaeT BO3MOKHOCTh U3YUEHUS TUCHIUTLIAH
€CTECTBEHHO-HAYYHOM HAMPABICHHOCTH W IMPEIMETOB T'yMAaHUTAPHOI'O IIMKIIA.
[TockonmpKy  JOTMYECKOE€  MBINUICHHE,  (OpMHUpyeMOoe TpH  HU3YyYEHUU
OOy4aronMMUCs MOHATUIHHBIX OCHOB T'€OMETPHH, MPHU J0KA3aTEIbCTBE TEOPEM U
MIOCTPOCHUU LIEMIOYKHU JIOTUYECKUX YTBEPKICHUMN MPU PEIICHUU F€OMETPUUYECKHUX
3a7a4, YMEHUE BBIABUraTb M ONPOBEPraTb THIOTE3bl HEMOCPEICTBEHHO
WCTIOJIB3YIOTCS MPH PEIIEHUH 3a]1a4 €CTECTBEHHO-HAYYHOIr'O IMKJA, B YACTHOCTH
bu3nYecKux 3aaay.

[lens ocBOeHUs MporpaMmbl yueOHOro Kypca «I'eoMeTpusi» Ha yriryOJI€HHOM
YpPOBHE — pa3BUTHUE WHAMBUAYAJIbHBIX CIOCOOHOCTEH OOYyYarolmuXcs TMpH
M3YUYCHUHU TE€OMETPUH, KaK COCTABIAIONIEH MpeaMeTHON o0nacTu «MaTeMaTtuka u
uHpopmaTuka»  yepe3  oOecrnedYeHHue  BO3MOXKHOCTH  NPUOOpPETEHUS U
UCIIOJB30BaHUs Oojiee TIIYyOOKHX TE€OMETPUYECKMX 3HAHUM ©  JICUCTBU,
crenu@UUHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJIsl YCHEIIHOTO TPO(eCcCHOHATBEHOTO
oOpa30BaHMUsl, CBSI3aHHOTO C UCIIOJIb30BAHUEM MAaTEMAaTHKH.

[IpuopuTeTHBIMU 3aJja4aMHU Kypca TeOMETPUU Ha YTIIyOJIEHHOM YpOBHE,
PaCIIUPSAIONIUMU U YCUIUBAIOIIMMHU KypC 0a30BOTO YPOBHSI, SIBIISTFOTCS:

paclIMpeHre NPeACTaBIEHUsS] O TEOMETPUM KaK YaCTU MUPOBOU KYJIbTYPhI U
dbopMHUpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYXKAIOIITUM MUPOM;

dbopMHUpOBaHUE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (UTypaX Kak o
BOKHEUIINX MATEMaTUYECKUX MOJICNISIX, IMO3BOJAIOIINX OIMUCHIBATH M M3Yy4daTh
pa3HbIC SIBJIICHUSI OKPYKAIOIIETO MUPA, 3HAHUE MOHATUMHOTO anmnapara no pasaeiy
«CTtepeoMeTpus» y4eOHOr0 Kypca Fr€eOMETPUH;

dbopMHpOBaHHEe  yMEHHUS  BJIQJAE€Th  OCHOBHBIMH  TOHSATHUAMH O
MPOCTPAHCTBEHHBIX (PUTypaX M KX OCHOBHBIMH CBOWMCTBaMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE HMX MPUMEHSATb, YMEHUS JOKa3blBaThb TEOPEMbl U HAXOJHUTh
HECTaHJapTHBIEC CIIOCOOBI pellIeHus 3a/1ay,;

dbopMHUpOBaHNE YMEHUS PACIIO3HABATH HA YEPTEKAX, MOJEISIX U B peaTbHOM
MHpPE MHOTOTPAHHUKM M Teja BpALICHHS, KOHCTPYUPOBATh TI'€OMETPUUYECKUE
MOJENH;

dbopMHUpOBaHNE MOHUMAHUS BO3MOKHOCTH AKCMOMATHYECKOTO MOCTPOCHUS
MaTEeMaTUYECKUX TEOpHi, (OpMHUPOBAHWE MOHUMAHUS POJIM AKCUOMATHUKH TIPHU
IIPOBEJICHUM PACCYKIACHNH;

dbopMHupOBaHWEe yMEHUS BIAJETh METOJAMU JOKA3aTebCTB U aJTOPUTMOB
pEeLIEHUs, YMEHUSI UX MPUMEHSTh, MPOBOJAUTH JOKA3aTENbHBIE PACCYKICHUS B
XOJI€ PELICHUS CTEPEOMETPUUECKHX 3aa4 U 3aJa4 C TPAKTHUYECKUM COJICPHKAHUEM,
dbopMHpOBaHWE TPEJCTABICHUS O HEOOXOAMMOCTH JOKAa3aTelIbCTB  IPHU



000CHOBAaHWY MAaTEMAaTHUECKUX YTBEPKICHUNA U POJIM aKCHOMATUKU B TIPOBEICHUHT
JEYKTUBHBIX PACCYKICHUN;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaIbHBIX W  TBOPUYECKHUX
CIIOCOOHOCTEH O0ydaronuxcs, MO3HaBaTeIbHOW aKTUBHOCTH, HCCIIEIOBATEIBCKIX
YMEHHH, KpUTUIHOCTH MBITIICHUS, HHTEPECca K H3yUEHUIO TEOMETPUH;

dbopmupoBanre (PYHKITMOHAITBHONW TPaMOTHOCTH, PEJIECBAHTHON TE€OMETPHUU:
YMEHUS pPaclo3HaBaTh TMPOSBICHUS TE€OMETPUUECKHX TMOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B peajbHBIX JKU3HCHHBIX CUTYaIlUsAX W MPU H3yUYECHUH JIPYTHX
y4eOHBIX MPEAMETOB, TMPOSBICHHUS 3aBUCHUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATBHBIX CHUTYallMil, HCCIEAOBAHUS IOCTPOCHHBIX MOJIEIEH,
WHTEPIPETAIHNH ITOTYYEHHBIX PE3YIIbTATOB.

OCHOBHBIMH COJIEPKATECIBLHBIMU JIMHUAMH y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «kmaccax sBisroTcs: «[IpsiMble W IUIOCKOCTH B IPOCTPAHCTBE»,
«Muororpanuuku», «Tema  BpameHus», «Bekropsl #  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMYKEHUS B MPOCTPAHCTBEY.

CdopmymupoBannoe Bo PI'OC COO TpeOoBaHHE «yMETh OIEPUPOBATH
MOHATUSMW», PEICBAHTHBIMH TEOMETPUH Ha YTIyOJIEHHOM YpOBHE OOydYCHHS B
10-11 kyaccax, OTHOCHTCSI KO BCEM COJIEpP KaTeNIbHBIM JIMHUSIM y4eOHOTO Kypca, a
dbopMHpoBaHHE JIOTMYECKUX yMEHUW  pacrmpeiensercs He TOJbKO  TI0
coJiep KaTeIbHBIM JIMHUSAM, HO U 10 TojgaM oOydeHus. Comepxanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHus DenepanbHoil padboueit
MPOrpamMMBbl, pacnpeneNéHHbIM MO TojaM OOyYeHHSs, CTPYKTypPUPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MIPUHITUITUATILHBIM BOIIPOCAM 00yYarouecs
oOpamaJiuch  HEOJHOKpPATHO. ITO TO3BOJSIET OpPraHU30BaTh  OBJIAJICHUE
r€OMETPUYCCKUMH MMOHATHSIMHU M HaBBIKAMH ITOCJICI0BATEIBHO M TIOCTYIIATEIbHO, C
COOJTI0/IEHEeM TIPUHITAIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX TPEICTABICHU 00YUYaIOIMIUXCs, PACIIUPSIS U yTayOmsis
e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK M3y4CHHUIO TEOMETPUH HA YIITyOJIEHHOM YPOBHE MTO3BOJISIET:

co3maTth  ychnoBus i auddepeHumranud  o0ydeHHUs, IMOCTPOCHUS
WHANBUAYATbHBIX 00pa30BaTeNbHBIX MPOTpaMM, O0OECIeuuTh YrIyOnE€HHOE
M3Yy4YEHHUE TEOMETPUH KaK COCTaBIIIONIECH yueOHoro npeameTra «KMareMaTuka;

MOATOTOBUTh OOYYAIOMIMXCA K TPOJOJDKEHUIO HM3YyUYCHHUS] MAaTeMaTHUKU C
yuéTtoM BbIOOpa Oyaymied mpodeccuu, obecriednBasi MPEEMCTBEHHOCTbh MEXITY
oO0muM 1 npodeccuoHaIbHbIM 00pa30BaHUEM.

Ha wusyuenume yudeOHOTO Kypca «['ecomerpusi» Ha yriayOn€HHOM YypOBHE
orBoautcs 204 gaca: B 10 xnacce — 102 yaca (3 yaca B HeZelo).



COAEPKXAHUE OBYUYEHUA
10 KJIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TmpsAMmas, IUIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCHOMAaTUYECKOM TOCTPOCHUH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUU U CIIEACTBUS U3 HUX.

B3anMmHOEe pacnosiokeHue TMpsAMBIX B IMPOCTPAHCTBE. IIEPECEKAIOLINECH,
NapajulelibHble W CKpeIIMBAaroOIIMecs mnpsMmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapannenbHOCTh NPAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MMapaJLICIIbHbIE
IPSAMBIE B IPOCTPAHCTBE, HAPAUIEIBHOCTD TPEX MPSIMBIX, IAPAIJIEIBHOCTD IPSIMOU
U 1ockocT. [lapanienbHoe W LEHTpaIbHOE MPOEKTUPOBAHUE, U300pAKEHUE
¢uryp. OCHOBHBIE CBOMCTBAa MNapajlieIbHOr0 MNpOoeKTUpoBaHusA. 300paxeHue
¢buryp B mapayjielbHOW MPOEKIMH. YTJbl C COHANPABICHHBIMU CTOPOHAMHM, YIOJI
MEXAY IPSMBIMU B IPOCTpaHCTBE. [lapamienbHOCTh IIOCKOCTEN: MapauIeIIbHbIE
IJIOCKOCTH, CBOWCTBA [apajuIeIbHBIX IJIOCKOCTEH. [Ipocrenmne
IPOCTPAHCTBEHHbIE (PUTYphl HA IUIOCKOCTU: TETpadap, Napajielenunes,
MMOCTPOCHUE CEUCHUM.

[lepneHAUKYISIPHOCTD MPSIMOM U IUIOCKOCTU: NEPIICHANKYJIISPHBIE MPSIMBIC B
IIPOCTPAHCTBE, MPAMBIE MapaUIEIbHbIE W IEPIEHAUKYJISIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYISIPHOCTA MPSIMOM M IUIOCKOCTH, Teopema O MpsSMOU
MIEPIICHIUKYJISIPHOM IIJIOCKOCTH. OpTtoroHanpHOE MIPOEKTUPOBAHUE.
[leprieHIMKYISIp U HAKIIOHHBIE. PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSHHUE
OT MNpsAMOM A0  IJIOCKOCTH,  MpoeKuust  ¢Gurypsl Ha  IIOCKOCTb.
[leprieHIMKYISIPHOCTh  IUIOCKOCTEW:  NPU3HAK  IEPIECHAUKYJSIPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NEPIEHAUKYIIAPaAX.

VYriabel B NPOCTPAHCTBE. Yrojl MEXAY NPSIMOM U IUIOCKOCTHIO, JBYI'DPAHHBIN
yroJj, JUHEWHBIA YroJl IBYTPAHHOTO yrya. TpEXTpaHHBIM U MHOTOTPAHHBIEC YIJIBI.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBoiicTBa IIIOCKUX U
JBYIPaHHBIX YTIJIOB TPEXIPAaHHOIO yria. TeopeMbl KOCHHYCOB W CHUHYCOB LIS
TpEXTPAHHOIO yTJIA.

MHOrorpaHHuKu

Buabl MHOrOrpaHHMKOB, pa3BEPTKa MHOTOrpaHHuka. lIpusma: Nn-yronpHas
npusMa, mpsiMasi 1 HakJIOHHas MPU3Mbl, OOKOBas U MOJHAs MOBEPXHOCTb MPU3MBI.
[Tapannenenumnen, NpsAMOYIOJbHBIA — HapaJUICNENNNE] UM €ro  CBOMCTBA.
Kparuaiimirie mnmyTh Ha TIOBEpXHOCTM MHOrOrpaHHuka. Teopema Oiinepa.
[IpoctpanctBennast Teopema Iludaropa. Ilupamupa: n-yrojibHas TUpaMuia,
npaBwibHasg W yceu€HHas mnupamuasl. CBoiicTBa péOep U OOKOBBIX TpaHel
MpaBUIbHOW TnUpaMuabl. [IpaBuibHBIE MHOTOTPAHHUKHW: TPAaBWIbHAS MpPU3MA U



IIpaBWJIbHAsA IHPAMHUAA, NPABUIIbHAs TPEYroJibHAs IHpPaMHAA W IPaBUIJIbHBIN
TeTpa’ap, KyO. IlpencraBieHrne o MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
JOIEKadAp U UKOCAdP.

Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pEéOpa, JuaroHayld, YIJbl.
[Tnomanps OOKOBOW MOBEPXHOCTH M IOJHOM IOBEPXHOCTH MPSIMOW MPU3MBI,
IUIONIA/lb OCHOBaHUHM, TeopeMa O OOKOBOW TMOBEPXHOCTH TMPSMOM MPHU3MBI.
[Tnomans OOKOBOM TOBEPXHOCTM U TOBEPXHOCTH NPABHIBHON MHUPAMHUIBI,
TeopeMa O IUIOIAAN YCEYEHHON MUPAMMUIBI.

CuMmMmeTpuss B HPOCTPAHCTBE. OJIEMEHTBl CHUMMETPHM  IPABWIBHBIX
MHOTOIpaHHUKOB. CHMMeETpHs B MPaBWIBHOM MHOTIOIPAHHHMKE. CHMMETPUS
napajulesienunesa, CHUMMETPUS TPABWIBHBIX NIPU3M, CHUMMETPHS IPABHIIBHOU
MIAPAMHUIBL.

BexTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOPHl KOJUIMHEApPHBIE, COHAIPABICHHBIE W  IPOTHUBOIIOJI0KHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
guciio. CBOKCTBA CIIOKEHUST BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[loHATHe KOMIUIaHApHBIE BEKTOpBI. lIpuM3HAaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mnapaimienenunena. TeopemMa O pasigoXKEHUM BEKTOpa II0 TpEM
HEKOMIUIaHApHbIM  BekTopam. lIpsamoyronpHas  cuctemMa  KOOpAMHAT B
npoctpaHcTBe. KoopamHatel BekTopa. CBsi3b MEXIy KOOpPAMHATAMHM BEKTOpPA U
KOOpJIMHATaMH TOYEK. YTOJI MeXAy BeKkTopaMu. CKaJasipHOE IPOU3BEICHUE
BEKTOPOB.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA YYEBHOI'O KYPCA
«'EOMETPHUSI» (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpa:kaaHcKoe BOCIMTAHHE!

c(hOpPMHUPOBAHHOCTH IPAXKJAHCKON MO3UIIUK 00YUYaIOIIEeToCs] KaK aKTUBHOTO U
OTBETCTBEHHOTO  WI€Ha  POCCUWCKOro  OOILIeCTBa,  MPEACTABIECHUE O
MaTeMaTUYECKNMX OCHOBaX (YHKIMOHUPOBAHUS PA3JIMUYHBIX CTPYKTYp, SIBICHUM,
IpoIeIyp TpaXkJIaHCKOTro oOrmiecTBa (BBIOOPBI, OMPOCHI M JPYroe), YMEHHUE
B3aMMO/JICHCTBOBATh C COIMAJbHBIMU HWHCTUTYTAMU B COOTBETCTBUM C HX
(GYHKIUSAMHY 1 HA3HAYCHUEM;

2) IaTPMOTHYECKOE BOCITUTAHNE:

c(hOpMHUPOBAHHOCTh POCCUUCKOUN Tpa’kAaHCKOW WMIEHTUYHOCTH, YBaXKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHUICKOW MAaTEMAaTHKH, IIEHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSIM POCCUNUCKUX MATEMAaTUKOB U POCCUIMCKON MaTEMaTUYECKOM MIKOJIbI,
UCIOJB30BAaHUE OTUX JOCTHUKEHUW B JAPYTrMX HayKaX, TEXHOJOTusX, cdepax
SKOHOMMUKH;

3) IyXOBHO-HPaBCTBEHHOE BOCITUTAHME

OCO3HAHHUE JTYXOBHBIX IEHHOCTEH POCCUUCKOTO Hapoja, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHMUSI, 3THUYECKOIO MOBEACHUS, CBSI3AHHOTO C MPAKTHYECKUM
IIPUMEHEHUEM JOCTHMKEHUA HAyKHM W JEATEIBHOCTBIO YYEHOrO, OCO3HAHUE
JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIyIIEro;

4) 3cTeTHYECKOE BOCIIUTAHHE!

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3ajJiay, PeIIeHUN, pacCyKIEHUM, BOCTPUUMUYUBOCTD
K MaTEMaTHYECKUM aCIeKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puznyeckoe BocnUTAHHE:

cOPMHUPOBAHHOCTh, yMEHUS TPUMEHSATh MAaTeMAaTHYeCKHe 3HAHUS B
WHTEpecax 370pOBOTO M 6€30mMacHOro 00pas3a )KU3HHU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JIOPOBBIO (37I0pOBOC MUTAHHME, COATAHCUPOBAHHBIN PEKHUM 3aHATHH U
OT/BIXa, peryjsipHas (pu3nveckas aKTUBHOCTD), PU3UUECKOE COBEPIICHCTBOBAHHE
MIPU 3aHATUAX CIOPTUBHO-03/I0POBUTEIBHOMN JAESATEIbHOCTHIO;

6) Tpy10BO€ BOCIIUTAHME:

TOTOBHOCTh K TPYyAy, OCO3HAaHWE IICHHOCTH TpPYAOJIO0OUs, HWHTEpeC K
paznuyHbiM  cpepaMm  NMpodecCUOHANIBHOW  JESATEIBHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOM M €€ MPUIOKEHUSIMH, YMEHHE COBEpINATh OCO3HAHHBIA BBHIOOP
Oynymerr mpodeccun u pearn30BBIBATh COOCTBEHHBIC JKU3HCHHBIC TUIAHBI,
TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeéMaTH4eCKOMy  OOpa3oBaHUIO U



caM000pa30BaHWI0 Ha TMPOTSDKEHWH BCEW JKU3HU, TOTOBHOCTh K aKTUBHOMY
Y4acTHUIO B PEIICHUU MTPAKTUUYECKUX 3a/1a4 MaTeMaTUYECKOW HAIPaBIECHHOCTH,;

7) 3K0JI0THYECKOe BOCTIUTAHME:!

c(OPMHUPOBAHHOCTh  JKOJIOTMUECKOM  KyJIbTYpPhl, TOHHUMAaHUE BIIHMSIHUS
COLIMATIbHO-D)KOHOMUYECKUX IPOIIECCOB HA COCTOSIHUE MPUPOJHOW M COLUUAIBHON
Cpebl, OCO3HaAHUE ITI00ATBHOTO XapaKTepa IKOJIOTUUECKUX MPoOIJIeM, OpUEeHTAIUS
HAa TIPUMCHEHHE MATeMAaTHYEeCKUX 3HAHWM I pemieHus 3amad B 00JiacTu
OKpY>Kalolllel Cpenbl, IUIAHUPOBAHUE IIOCTYIIKOB M OLIEHKHM HUX BO3MOKHBIX
MOCHEACTBUN JIJIs1 OKPY>KAIOILIEH CPEJIbI;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKU U  OOIICCTBEHHOM  MPAKTUKH, TOHUMAaHUE
MaTEeMaTU4YeCKOW HayKh Kak cdepbl UYeTOBEYECKOM AEeSTENbHOCTH, STaroB €€
pa3BUTHS W 3HAYUMOCTH JJISl Pa3BUTHS I[IMBWINW3ALHUH, OBJIAJICHUE SI3BIKOM
MaTeMaTUKM W MaTEeMaTUYeCKOW KYJIbTypOoM Kak CpEICTBOM IO3HAHUS MUDA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYID M HCCIEI0BATEIIbCKYIO JESTEIbHOCTD
WHJIMBUAYAJIBHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIbTATDBI

ITo3HaBaTeJbHBIC YHUBEPCATbHBIC YUeOHbIC 1efiCTBUSA

ba3oBrble Joruyeckue 1efcTBUA:

BBIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIC NPU3HAKA MaTEMAaTHYECKUX
OOBEKTOB, TOHATHH, OTHOLICHUW MEXAY MNOHATHAMH, (OpMyIHMpOBaTh
OIpe/ieNIeHUs MOHATUH, YCTaHABIMBATh CYIECTBEHHBIH MPU3HAK KiIacCU(UKAIINH,
OCHOBaHUS /7151 0000ILIEHUS U CPaBHEHUSI, KPUTEPHUH ITPOBOAMMOIO aHAIN3a,

BOCIIpUHUMATh,  (opMylupoBaTh U  NIPeoOpa3oBBIBaTh  CYXKIACHUS:
YTBEPAUTENbHbBIE U OTPULIATEIbHbIC, EAUHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBIIBIIATH MaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUNS
B (hakTax, JaHHBIX, HAONIOJACHUAX U YTBEPKACHUAX, MpeuiaraTh KPUTEpUU IJis
BBIIBJIICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUN;

JienaTh BBIBOABI C MCIIOJB30BAHUEM 3aKOHOB JIOTHMKH, JIEIyKTHBHBIX U
VMHIYKTUBHBIX YMO3aKJIFOUCHHM, YMO3AKIIOUEHH 110 aHAJIOTUHY;

IIPOBOAUTH CAMOCTOSTENBHO JOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKICHUN
(mpsiMbIe U OT IPOTHBHOTO), BHICTPAUBATh APT'YMEHTAIIHIO, IPUBOUTH IPUMEPhI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHUS U BBIBOIBI;

BBIOMpATh CHOCOO pemeHuss Y4eOHOH 3amaud (CpaBHUBATh HECKOJBKO
BapUaHTOB  pELICHUs, BbIOMpaTh HaumOojee MOAXONAIMH ¢  Y4ETOM
CaMOCTOSITEIIEHO BBIJICJICHHBIX KPUTEPHEB).

ba3oBrble ucciaenoBaregabcKue 1eMCTBUA !



UCIIOJI30BaTh BOIPOCHI KaK HCCIEA0BATEIBCKUII MHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,,  (DUKCHPYIOIMIME  MOPOTHBOpedHe,  mpoliemy,
yCTaHaBIMBAaTh HWCKOMOE W JaHHOE, (POpMUPOBATh THUIIOTE3Y, apTryMEHTUPOBATH
CBOIO MO3UIINIO, MHEHHUE,

IPOBOANTH CAMOCTOATENBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEIOBaHUE
10 YCTAaHOBJICHHIO OCOOCHHOCTEN MaTEMaTHYECKOro 00BEKTA, SABJICHHMS, IIpoLecca,
BBISIBJICHHIO 3aBUCUMOCTEN MEXKAYy OOBEKTaMH, SABJICHUSMH, MPOIIECCAMU;

CaMOCTOSITENIBHO (POpMyIMpoBaTh OOOOLIEHUS] U BBIBOJABI 1O pe3yjbTaTaM
OPOBEAEHHOTO  HAONIOAECHUS, HCCIEAOBAaHUS, OLIEHMBATh  JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJIOB U 0000IIECHUN;

MPOTHO3MPOBATh BO3MOXHOE pa3BUTHE MPOLECCA, a TAaKXKE BBIIBUIaTh
MPEANOJIOKEHHS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora c nnpopmanmeii:

BBISBJIATH Je(UUUTH MHPOPMAILUK, JaHHBIX, HEOOXOIUMBIX ISl OTBETa Ha
BOIIPOC U ISl pELICHUS 3a]1auH;

BBIOMPATh HHPOPMALIUIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, AaHAJIM3UPOBATH,
CUCTEMATU3HPOBATh M HWHTEPHPETUPOBATh MH(OPMALMIO pPA3NUYHBIX BUIOB U
¢dbopM npescTaBICHUS;

CTPYKTYpUpPOBaTh HMH(OPMALIMIO, MPEACTaBIATh €€ B pazIUYHbIX (PopMmax,
WJLTIOCTPUPOBATH Ipapruecky;

OLICHUBATh HaJEKHOCTD uH(popmManuu 1o CaMOCTOSATENIbHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE JeHCTBUSA

Oo0wenue:

BOCIPUHUMATh U (POPMYIHPOBATH CYKJIEHHUS B COOTBETCTBUU C YCIOBUSMHU U
HEeJSIMH  OOILEHUs, SICHO, TOYHO, IPAaMOTHO BBbIpa)kaTh CBOIO TOYKY 3PEHUS B
YCTHBIX M NMHCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUs MO XOIy PELIEHUS 3aJayH,
KOMMEHTHPOBATH IIOJIy4CHHBIN PE3YJIbTAT;

B X07€ 00CYXJIeHHUs 3a7aBaTh BOIIPOCHI IO CYLIECTBY OOCYXIaeMOH TEMBI,
npoOsieMbl, pemaeMoi 3a7aydd, BbBICKA3bIBaTh MWJIEH, HAIEJICHHBIE Ha IOUCK
pEelIeHNns], COIOCTABIIITh CBOU CYXKIEHUS C CYXICHMSAMU IPYTHX YYaCTHUKOB
Jyasora, oOHapyKHMBaTh pa3jMuMe U CXOJCTBO IMO3MIMHA, B KOPPEKTHOU (popme
(GopMyIIMpOBaTh pa3HOrIacHsi, CBOM BO3PAKEHUS,

IIPEACTABIIATh PE3YJBTAThl PELICHUS 3a1a4M, SKCIIEPUMEHTA, UCCIICIOBAHMS,
IPOEKTa, CaMOCTOATENIbHO BBIOMpPATh (QopMaT BBICTYIUIGHHS C Y4€TOM 3ajad
Npe3eHTAMU U OCOOCHHOCTEH ayAUTOPHH.

PeryisiTuBHbIe YHUBepcaJbHbIe y4eOHbIe JAeiicTBUSA
Camoopranusanms:



COCTaBJISITh ILJIAH, aJTOPUTM PELICHUS 3aJa4yH, BIOMPATh COCO0 PELIEeHUs C
y4€TOM MMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
¥ KOPPEKTUPOBATH BAPUAHTHI PEUICHHUH ¢ y4ETOM HOBOM HH(OPMALIUH.

CaMOKOHTPOJIb, IMOUMOHAJILHbIN HHTEJJIEKT:

BIAJ€Th  HAaBBIKAMHM  IO3HABAaTEIbHOM  pedieKkcur KaKk  OCO3HAHUS
COBEpIIIAeMbIX JIEUCTBUN M MBICIUTENBHBIX MPOIECCOB, UX PE3yIbTATOB, BIAIETh
crnocobaMy CaMOIIPOBEPKH, CAaMOKOHTPOJSI Ipoliecca M pe3yibTaTa peIIeHUs
MaTeMaTU4YeCKOM 3a/1auu,

NpeABUACTh TPYAHOCTH, KOTOPbIE€ MOTYT BOSHUKHYTh MPHU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTHUBBI B JIEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalICHHBIX OIMNOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHWBATh COOTBETCTBUE PE3ybTaTa LN U YCIOBUAM, OOBICHATH IPUIUHBI
JOCTUKEHUS WM HEJOCTUKEHUS PE3ybTaTOB JESATEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLIEHKY NPUOOPETEHHOMY OIBITY.

CoBMecTHasl 1€AITEIbHOCTD

MOHMMATh U HCIIONB30BaTh MPEUMYIIIECTBA KOMAaHIHOW W HHIWBUYaTbHOM
paboTel TpM pemIeHWH YYeOHBIX 3a7ad, MNPUHUMATh 1E€Tb COBMECTHOM
NEeSTENIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOW pPalOThI, pacmpeleisTh
BUJIBI paboOT, JIOTOBApUBATHCS, OOCYXKIaTh TMPOIECC U PE3yJdbTaT padoTHl,
0000111aTE MHEHUST HECKOIBKUX JIIOAEH;

y4acTBOBATh B TPYMIOBBIX (opMmax paboThl (0OCYykIaeHHs, 0OOMEH MHEHHIH,
«MO3TOBBIC IITYPMbI» ¥ HHBIC), BBIIOJHATh CBOK 4YacTh pabOTHl |
KOOPAMHUPOBATh CBOM JEHCTBUS C JPYrUMH WICHaMHU KOMAaH[Ibl, OLIEHHWBATH
KayeCTBO CBOETO BKJIaJia B OOLIMH MPOAYKT IO KPUTEPUSM, CHOPMYIHPOBAHHBIM
y4aCTHUKaMH B3aUMOJCHCTBHS.

INPEAMETHBIE PE3YJIbTATBI

K konity 10 kiaacca oOyyaromuiicss HayquTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMH TOHATUSIMH CTEPEOMETPHUH TPHU
pEIICHUH 337249 U MTPOBEACHUN MaTEMaTHIECKUX PACCYKICHHM;

e TPUMCHATH aKCHOMBI CTEPEOMETPHUU M CIICJICTBUS W3 HHUX IMPH PEHICHUU
TCOMETPUICCKUX 3a]1aY;

e KJIACCH(UIIMPOBATh B3aUMHOE PACIIOJIOKEHUE TPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEH B POCTPAHCTRE,

e CBOOOJHO OMEPUPOBATH TOHSATUSMH, CBSI3aHHBIMH C YIJlaMH B
IPOCTPAHCTBE. MEXIY MNPSMBIMH B MPOCTPAHCTBE, MEXAY MPSIMOH WU
TUTOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHITUSIMU, CBI3aHHBIMH C MHOTOTDAHHUKAMH;



CBOOOJHO pAacro3HaBaTh OCHOBHBIC BHUIBl MHOTOTPAaHHHKOB (TIpU3Ma,
UpaMU/Ia, PSMOYTOJIBHBINA TTapaUIeNIenure, Ky0);

KJaccu(UIMpoBaTh ~ MHOTOTPAaHHHWKH,  BBIOMpas ~ OCHOBaHUS  JUIS
KJIacCU()UKAIINH;

CBOOOJHO  OMEpPUPOBATh IOHITHAMH, CBSI3aHHBIMH C  CEYCHHEM
MHOTOT'PaHHUKOB TIOCKOCTEHIO;

BBIIIOJIHATh ~ MApaJUICIIbHOE, [HEHTPAILHOE W OPTOTOHAJBHOE
NPOCKTHUPOBaHKUE (QUTYp HA IJIOCKOCTH, BBIOIHATH M300pakeHUs (GUTyp
Ha MJIOCKOCTH,;

CTPOUTH CEUEHUS MHOTOTPAaHHUKOB PA3JIMYHBIMH METOJIAMH, BBITIOTHSTH
(BBIHOCHBIE) IUIOCKHE YEPTEIKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYP:
BU/JI CBEPXY, COOKY, CHU3Y;

BBIYKMCIISITh  IUIOMIAM  TOBEPXHOCTEH  MHOTOTPaHHUKOB  (mpu3Mma,
HpaMK/Ia), TCOMETPHUYCCKHX TN C MPUMEHEHnEM (hopMyT;

CBOOOJTHO OTIEPUPOBATH MOHITUSIMHU. CUMMETPHSI B IIPOCTPAHCTBE, IIEHTD,
OChb W IUIOCKOCTh CHMMETPHUHU, IEHTP, OChb M IUIOCKOCTh CHUMMETPHH
burypsi;

CBOOOJHO OIEPUPOBATh IMOHATUSMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpAWHATaM B IPOCTPAHCTBE;

BBIMOJIHATH JICHCTBUS HaJl BEKTOPAMH,

pelaTh 3aJadd Ha J0Ka3aTelbCTBO MATEMATUYECKHX OTHOIICHUHA |
HAXOXXJCHHE T€OMETPUYECKUX BEIUYMH, TPUMEHSSI M3BECTHBIE METOJIbI
NpU PEIICHUU MAaTEeMAaTUYECKHX 3a/1a4 TOBBIIIEHHOTO U BBICOKOTO YPOBHS
CIIO’KHOCTH,

NPUMEHSTh TPOCTEUIINE TMPOTPAMMHBIC CPEICTBA U JJICKTPOHHO-
KOMMYHUKAITMOHHBIC CHCTEMBI TIPU PEIICHUN CTEPEOMETPUICCKUX 3a/1a4;
U3BJICKaTh, MPEOOpPa30OBBIBATE M HMHTEPIPETUPOBATH HH(POPMAILIUIO O
NPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypaxX, NPEICTABICHHYIO Ha
4epTeKaxX U PUCYHKAX;

NPUMEHATh  TOJIyYCHHBIC 3HAaHUS HAa TMPAKTHKE. CpPaBHUBaTh H
AHAJTM3UPOBATh pEAIbHBIC CUTYAIlMH, MPUMEHSITh M3YYCHHBIC MOHSATUS B
nporecce IMOWCKAa PEImIeHHsT MaTeMaTH4eCKH  CQOPMYIUPOBAHHON
npoOJIeMbl, MOJIECIMPOBATh pEAlbHBIC CHTYallMd Ha S3bIKE T€OMETPHH,
UCCIIEIOBATh MOCTPOCHHBIC MOJICIH C HCIOJIb30BAaHHEM IEOMETPHUYCSCKUX
HNOHATUI W TeopeM, ammapara aiareOpsl, pemaTh NpaKTUYecKHe 3aaaqi,
CBSI3aHHBIC C HAXOXKJICHHEM I'€OMETPUICCKUX BEJINYHH,

UMETh MPEJCTABICHUS] 00 OCHOBHBIX JTalaxX pPa3BUTHS T€OMETPHUU Kak
COCTaBHOM YacTH (pyHIaMEHTA Pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIIACC
KosnyecTBO yacos DJIeKTPOHHbIE
Ne HaumeHoBaHHe pa3iejioB H TeM (umdposrbie)
Kourpoabubie IIpakTHyeckue
n/n NpOorpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoTsbI padoThI
pecypchbl
1 BBenenue B ctepeoMeTpuio 23 1 22
5 B3anMHOe pacnioniokeHue NpsMbIX B 5 1 5
IIPOCTPAHCTBE
3 [TapannenbHOCTh IPSMBIX M IUIOCKOCTEH B 3 0 g
MIPOCTPAHCTBE
4 HepneHz[HIEynﬂpHOCTb OPSMBIX U 25 0 o5
IUIOCKOCTEH B MPOCTPAHCTBE
VYribl U paccTosTHUS 16 15
MHororpanHuKu 7 6
BexTopsl B IpocTpaHcTBE 12 12
8 [ToBTOpeHue, 0600IIEHNE U CUCTEMATH3AITUS 5 9 3
3HAHUHN
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 96




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHnTpoabHbie
padoThI

IIpakTHYecKue
padoTsbI

JlaTa
H3yYeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

OcHoBHBIE TIpaBuUIIa H300paKEHUS Ha
PHCYHKE TUIOCKOCTH, MapalIeIbHbBIX
npsMbIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[TOHSATHS CTEPEOMETPHH: TOUKA, IIpsMasl,
IUIOCKOCTb, MPOCTPaHCTBO. OCHOBHBIE
npaBuiIa H300paXKEeHHs Ha PUCYHKE
IIOCKOCTH, MapalJICIIbHBIX MMPAMBIX
(oTpe3koB), cepeMHbI OTpEe3Ka
[MToHsATHS: TIepeCceKarOIINneCs TUIOCKOCTH,
MepeceKaronIuecs mpsiMasi ¥ II0CKOCTb;
MOJYPOCTPAHCTBO

[ToHsTHS: TIEpeCEKAIOIINECS TUTOCKOCTH,
MepeceKaronuecs mpsiMasi ¥ II0CKOCTb,
MOJTYTIIPOCTPAHCTBO

MHororpaHHuKH, H300pakeHne
MPOCTEUIINX POCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIOIINX 0O0BEKTOB

MHororpaHHuKH, H300pakeHne
MIPOCTEHIINX TPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIIUX OOBEKTOB

AKCHOMBI CTEPEOMETPUH U IIEPBBIE




CICACTBUA U3 HUX

10

11

12

13

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHSI U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBbHIE
cienctBus u3 HuX. CriocoObl 3a/1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O603HaueHUs MPAMBIX U TUIOCKOCTEH

N300pakenue ceueHuil mupaMuipl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 UX
pé6pa. N3o0pakeHue nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackpaniiBanue
MOCTPOCHHBIX CCUCHUI Pa3HBIMU IIBETAMH

N300paxkeHue ceueHuil MIpaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 UX
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackpariiBanue
MOCTPOCHHBIX CCUCHHUI Pa3HBIMU IIBETAMH

N300pakeHue ceueHuil mupaMuipl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 UX
pebpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparinBanue
IMOCTPOCHHBIX ceueHuu Pa3HbIMH IBETaAMU

N300pakeHue ceueHuil mupaMu/ipl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOIST Yepe3 UX
pebpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparinBanue
MOCTPOCHHBIX CEYCHUH Pa3HbIMHU IIBETAMH

14

Meton ciie1oB ISl IOCTPOEHUS CEUEHUI




15

Merton cinenoB Ajisi MOCTPOSHHUS CEUCHUN.
CaoiicTBa nepeceyeHruid MpSAMbIX U
IJIOCKOCTEN

16

Mertoz cie10B Uit HOCTPOCHUS CEUCHUH.
CaoiicTBa niepece4eHui MpsSIMbIX U
IIJIOCKOCTEN

17

18

19

20

21

[TocTpoeHue cedenuii B mupamue, Kyoe
1o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX qepTemeI‘/’I " 3aIliMCh HI1aroB
MTOCTPOCHHSI

[TocTpoenue ceyenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aIUCh 11aroB
MMOCTPOEHUS

IToctpoenue cedenuil B mupamuse, Kyoe
o TpéM Toukam Ha p&bpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alKCh 11aroB
IIOCTPOEHHUS

IToctpoenue cedenuil B mupamuse, Kyoe
o TpéM Toukam Ha p&bpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alKCh 11aroB
MTOCTPOEHUS

HOBTOpCHI/Ie IJIaHUMETPHUU. TeopeMa 0

MPONOPIMOHANBHBIX 0Tpe3kax. [lonodue
TPEYTOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX Ha
BBIHOCHBIX 4epTexkax. Mcropus pazsutus
IJITAHUMETPUU U CTEPEOMETPUU




23

Kontposnbnas padora " Akcuombl
crepeomerpun. CeueHus"

24

B3anMHOE pacnoniokeHue npsMbIX B
npocTpadcTBe. CKkpeluBaromuecs
npsimble. [Ipru3Haky cKpeluBaromumxcs
npsMbIX. [lapasuienbHble IpsIMBIE B
IIPOCTPAHCTBE

25

Teopema o CyIlIECTBOBAHUU U
€MHCTBEHHOCTH IIPSIMON MMapajuIeIbHON
JAHHOM MPSMOM, MTPOXOAAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH HA JaHHOU
npsmMoii. Jlemma o nepeceueHun
MapajuieIbHbIX MPSAMBIX INTIOCKOCTHIO

26

[TapamiensHOCTE Tpex NpsAMBIX. Teopema o
TpEX MapajuIeNIbHBIX NpAMBIX. Teopema o
CKPELIMBAIOIINXCS MPSMBIX

27

28

29

30

[TapamiensHOE IPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA APAILIIETHLHOTO
npoekTupoBaHus. MI300pakeHne pasHbIxX
¢buryp B nmapauienbHON IpOeKINn

[MenTpanbHas nmpoekuus. YTomi ¢
COHAINPABJICHHBIMA CTOPOHAMHU. YTOII
MEXKy NPSMBIMHU

32[,[[8.‘-11/1 Ha JO0Ka3aTCJIbCTBO U
HUCCIICOAOBAHUC, CBA3aHHBIC C
PACIIOJIOKCHUEM MIPAMBIX B ITPOCTPAHCTBE

[TonsiTHs: MapaineabHOCTh NPSIMOM U
IJIOCKOCTH B IIpocTpaHcTBe. [Ipu3nak
NapaJuIEIbHOCTH IPSIMOU U IJIOCKOCTH.




CaoiicTBa napamieabHOCTH IPSIMON U
TUIOCKOCTH

31

I'eomeTpuueckre 3ajaun Ha BBIYUCICHUE U
JI0Ka3aTeJIbCTBO, CBSI3aHHBIE C
[IapaJUIeIbHOCTBIO MPSMBIX U IUIOCKOCTEN
B IIPOCTPAHCTBE

32

33

34

[TocTpoenue ceueHusi, IPOXOASILETO Yepes3
JAHHYIO TIPSIMYIO Ha YEPTEXKE U
MapaJyIEIbHOIO IPYrou npsiMou. Pacuér
OTHOILICHUI

[TapasnenbHas MPOEKIHs, IPUMEHEHUE
JUTSL TIOCTPOCHHUS CEUCHUH Ky0a 1
napauienenumnena. CpoiicTBa
napajuiesienune1a U Ipu3Mbl

HapaJ'IJ'IeJ'IBHLIe IIJIOCKOCTH. HpI/I3HaKI/I
napaluIeJIbHOCTH IBYX IUIOCKOCTEM

35

Teopema 0 mapaieIbHOCTH U
€MHCTBEHHOCTH IJIOCKOCTH, MPOXOASAIICH
yepe3 TOUKY, HE IPUHAJIEKAITYIO TaHHON
MIJIOCKOCTH U CIIEJICTBUS U3 HEE

36

CBolicTBa napajuIeNbHbIX IUIOCKOCTEN: O
MapajuIeIbHOCTH MPSIMBIX MEpeCceUeHus
IIPH NIEPECEUEHNN IBYX MapajIEIbHbIX
IJIOCKOCTEMN TPEThEU

37

CaoiicTBa napamienabHbIX MIIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX IMPAMBIX,
3aKIIIOYEHHBIX MEXKAY MapajuleIbHbBIMU
IJIOCKOCTSIMU; O IIEPECEUEHUU NPSMOIL €
ABYMs TTapaJlJICJIbHBIMU TNIOCKOCTAMUA




38

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

40

IToBTOpEHME: TPUTOHOMETPHUS
IPSIMOYTOJIBHOT'O TPEYTOJIbHUKA
CaoiicTBa Ky0a U MPSMOYTOJIHBHOTO
napajuiesenumena

41

Brruucnenue nivH oTpe3koB B KyOe u
MPSAMOYTOJIBHOM TIapajuleIeune1e

42

[lepneHIUKyYIAPHOCTD NPSAMOM U
mockocTH. [Ipusnak
NIEPIEHIUKYISIPHOCTH IIPMOM U
IIJIOCKOCTH

43

44

45

IlepnieHIUKYIAPHOCTD NPSAMOU U
mockocTH. [Ipusnak
MEPIEHIUKYISIPHOCTH IIPSIMOM U
IJIOCKOCTH

TeopeMma o CylIeCTBOBAaHUM U
€IMHCTBEHHOCTH IPSIMOMi, MPOXOALIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K TUIOCKOCTH

IInockoctu u NEPpNCHAUKYJIAPHBIC UM
MpsAMBIC B MHOT'OI'paHHUKAX

46

[InockocTH U nepneHuKyIspHbIE UM
IIPSIMBIE B MHOTOI'PaHHUKAX

47

[lepneHuKyIsp U HAKIIOHHAS.
[TocTpoenne nepneHUKyIIsIpa U3 TOUYKH HA
IPSAMYIO

48

[lepnieHqUKyYISAp U HAKJIIOHHAS.




[TocTpoeHue nepneHuKyIsipa U3 TOYKU Ha
IPSMYIO

TeopeMa 0 TpEX nepHEeHANKYIIPAX

49
(mpsimast u oOpatHasi)

50 Teopema o Tpéx nepneHAUKyIApax
(mpsimast u oOpaTHas)

51 Yron Mexay CKpenBarOIUMUCS
IIPSIMBIMU
[Touck neprneHaAuKyISpHBIX NPSIMBIX C

52 IIOMOUIBIO NEPIIEHIUKYIISIPHBIX
IIJIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHNE
[TocTpoenue ceuenuii kyoa, MpU3MBlI,

54 MPaBWILHOM MAPAMUJIBI C TOMOIIBIO
OpPTOTOHAJILHOU MPOEKIINH
[TocTpoenue ceuenuii kyoa, MpU3MBlI,

55 MIPaBWJIbHOM MHPaMUbI C TOMOILBIO
OpPTOTOHAJILHOM NPOEKIINU
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEJNBHO MIockocTu. [lnockoctn
CUMMETpPUN B MHOTOTpaHHHUKAX

57 [Ipu3HaK NepneHMKYISIPHOCTH NIPSIMON 1
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUU

58 [IpaBunbHBIE MHOTOTpaHHUKU. Pacuér
PacCTOSIHUN OT TOYKH JI0 MIIOCKOCTH

59 IIpaBunbHBIE MHOTOTpaHHUKU. Pacuér
PacCTOSHUMN OT TOYKH [0 MJIOCKOCTH

60 CriocoObl OIyCTHTD MEPIEHAUKYIISPHI:




CUMMETpHUS, CABUT TOUYKHU IO
napayieIbHON MPAMO

61

62

63

CaBur no HenapasieabHON IPSIMOH,
U3MEHEHUE PACCTOSHUMI

Kontposbnas padota "B3anmuoe
pacIoyIoKEHUE MPSIMBIX U TUIOCKOCTEH B
nmpocTpancTae”

HOBTOpeHI/IC: yYroja MexAay MnpsaMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPHA B
IMPOU3BOJIBHOM TPECYT'OJIbHUKE, TECOPpEMaA
KOCHHYCOB

64

[ToBTOpEHME: yron MexIy
CKPEILMBAIOIINUMUCS IPSIMbIMU B
IIPOCTPAHCTBE

65

66

67

I'eomeTprueckre METObI BBIYUCICHUS
yrila MeXIy NMPSIMBIMU B MHOI'OTPaHHUKAX
JIByrpansbiil yroy. CBOMCTBO JIMHEWHBIX
YIJI0B ABYTPAaHHOIO yria

[lepnennukynspHele miockoctu. CBoiicTBa

B3aMMHO MNEPICHAUKYIIAPHBIX IUIOCKOCTEH

68

[Ipu3Hak nepneHauKyISIpHOCTH
IIJIOCKOCTEM; TeOpeMa O MpSAMOU
MEepPECEUYCHUS JBYX TIOCKOCTEN
MEePIEHAUKYISIPHBIX TPEThEH MITOCKOCTH

69

[IpssmoyronbpHBIN Napasuienenunen; Kyo;
W3MEPEHUS, CBOMCTBA PSIMOYTOJILHOTO
napajuiesIenune1a

70

TeopeMa 0 nuaroHany nNpsAMOYIrOIbHOIO




napajmjiencnuicaa u CJICACTBUC U3 Hee

71

72

73

CTepeOMeTpI/ILIeCKI/IC " IIPUKIIaIHBIC
3aJa4M, CBA3aHHBIC CO B3aMMHBIM
PACIIOIOKCHUEM MIPAMBIX U INIOCKOCTHU

[ToBTOpEHME: CKPEITUBAIOIIHUECS MPSMBIE,
napajuieJIbHbIE TUIOCKOCTH B CTaHIAPTHBIX
MHOTOIPaHHUKAX

Hapa nmapajiCJIbHbIX IUIOCKOCTEH Ha
CKPCIIUBAOIHUXCA IIPAMBIX, PACCTOSAHHUC
MCKAY CKPCIIHUBAOIIUMUCA IIPSAMBIMU B
IMPOCTBIX CUTYyAIUAX

74

Paccrosaue oT ToOUukHn J0 IIIIOCKOCTH,
PaCCTOAHUC OT HpHMOﬁ J0 IINTIOCKOCTH

75

76

77

Brruucnenue paccTosHUN MEXTy
CKPELIMBAIOIIMMHUCS IPSIMBIMHU C
ITOMOIIBIO NEPIEHAUKYJIIPHOMN IIOCKOCTH

Tp€XrpaHHbIll yroyi, HepaBeHCTBA s
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCHHYCOB U CHHYCOB IS
TPEXTPAHHOTIO yIJIa

DneMeHTHI ChepUIeCcKOil TeOMETPHH
reoJIe3NYECKUE JIMHUU Ha 3emiie

78

Kontponbnas padota "Yribl u
paccrostHus"

79

CucremaTtu3zanus 3HaHul "MHOTOrpaHHUK
U €ro 3JIeMEeHTHI"

80

IInpamupa. Buael nupamun. IlpaBunsHas
nupamuia




[Ipusma. IIpsAmas u HaKJIOHHAS PU3MBI.

81 1 0 1
IIpaBunbHas mpusma

82 [Ipssmon Hapanﬂuenennnez[, 1 0 1
PSMOYTOJIBHBIN Mapajuiesenumnes, Kyo

83 BIzIHyKnLIe MHOTOrpaHHuku. Teopema 1 0 1
Ditnepa
Brinykieie MHOrorpannuku. Teopema

84 Oiinepa. [IpaBriibHbBIE U TOJTYIPABUIIbHBIE 1 0 1
MHOTOI'PaHHUKHI

85 KonrtponpHas pabora "MHOrorpaHHUKH" 1 1 0

86 IToHsATHE BEKTOpA Ha MJIOCKOCTH U B 1 0 1
IIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1 0 1

88 Pa3HocTh BekTOpOB 1 0 1

89 [TpaBwiio mapamenenureaa 1 0 1

90 YMHOK€EHNE BEKTOpa Ha YHUCIIO 1 0 1
PaznoxeHnue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIKAILUX B OJTHOU 1 0 1
IUIOCKOCTH

92 CkaisipHOE TTPOU3BEICHUE 1 0 1

03 Brruucnienue yria Mexy BEKTOpaMu B 1 0 1
MIPOCTPAHCTBE

94 [Ipocreiimme 3a7aun ¢ BEKTOpaMu 1 0 1

95 [Ipocreiimme 3a7aun ¢ BEKTOpaMu 1 0 1

96 IIpocreiimue 3a1a4u ¢ BEKTOpaMH 1 0 1

97 [IpocTeiimme 3aga4u ¢ BEKTOpaMH 1 0 1

98 O06o01ieHne U cucTeMaTu3alus 3HaHUN 1 0 1




99 O06o001IeHre U cHCTeMaTU3alus 3HaHU ! 1 0 1
100 Hroroas koHTpoabHAs paboTa 1 1 0
101 HToroBas KOHTpOJIbHAs paboTa 1 1 0
102 O06o001IeHre U cHCTeMaTU3alus 3HAaHU! 1 0 1

OBLIEE KOJIMYECTBO YACOB I10 102 6 9%

I[TPOTPAMME
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MNOACHUTEJIBHASA 3AIINCKA

YueOHbii Kypc «BeposSTHOCT, W CTaTUCTUKA» YIIYOJIEHHOTO YPOBHS
SBJISIETCSI TIPOJIOJDKEHUEM W Pa3BUTHUEM OJHOMMEHHOTO y4eOHOro Kypca
yIIyOIEHHOTO YPOBHS Ha YPOBHE CPEIHEro oo0mero oopa3oBanus. Y UeOHbIN Kypc
npenHa3HayeH st GOpPMHUPOBAHHS Y 00YUAIOMIMXCS CTATUCTUYECKON KYJIbTYphI U
MOHUMAaHUS POJIM TEOPUU BEPOSITHOCTEM KaK MAaTeMaTHUYe€CKOro MHCTPYMEHTA s
U3YYEHUSl CIy4YyaWHBIX COOBITUM, BENWYMH M TpoueccoB. IIpu u3ydeHun kypca
oOoramarmTcsi NpPeACTaBlIeHUs OO0ydalIIUXCi O METoAax HCCIETOBaHUS
U3MEHYMBOTO MHpPA, pa3BUBACTCS MOHMMAaHHWE 3HAYMMOCTH U  OOIIHOCTH
MaTEeMaTHYECKUX METOJIOB TO3HAHHS KaK HEOTHhEMJIEMOW YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUS.

CopnepxaHue y4eOHOrO Kypca HampaBleHO Ha 3aKperieHHe 3HaHUM,
MOJIYYCHHBIX MPU U3YUYEHUH Kypca Ha YPOBHE OCHOBHOI'O OOIIIET0 0Opa3oBaHUs, U
Ha pa3BUTHE TPEJCTABICHUNA O CIy4YallHBIX BEIMUYMHAX M B3aUMOCBS3SIX MEXKIY
HUMH Ha BaKHBIX MPUMEpax, CIOKETHI KOTOPBIX MOYEPITHYTHI U3 OKPYKAIOIMIETO
mupa. B pesynbrare y 00y4aromuxcs 10JKHO C(OPMHUPOBATHCS MPEJICTABICHUE O
HanOoJiee yIoTpeOUTENbHBIX U OOIUX MAaTEeMaTHYECKUX MOJIECIISAX, UCIIOIb3YEMBIX
JUIST  OMHUCAHUS  AHTPOTIOMETPUYECKUX W JIeMOrpaUuecKuX  BEJTUYHH,
MOTPEIIHOCTE B PA3NMUYHBIE POJAa HM3MEPEHHUAX, UITUTEIFHOCTH O€30TKa3HOM
paboOThl TEXHUYECKHUX YCTPOUCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U MIPOIIECCOB
B oOmiecTBe. Y4eOHBIM Kypc sBISICTCS ©0a30H /IS OCBOSCHHS BEPOSTHOCTHO-
CTAaTUCTUYECKUX METOJI0B, HEOOXOIUMBIX CIIEIUAIMCTAM HE TOJBKO MHKEHEPHBIX
CHEIHMATLHOCTeH, HO TaKX€ COIHMAIBHBIX M TICUXOJOTHYECKHX, IOCKOJIBKY
COBpEMEHHBIE OOIIECTBEHHBIC HAYKH B 3HAUMTEIHHON MEPE MCIOIB3YIOT amnmapar
aHanu3a OoNbIIMX JAaHHBIX. lleHTpanbHYI0 YacTh Y4eOHOro Kypca 3aHUMaeT
OOCYyXXJIeHHEe 3aKOHa OOJIbIIMX YKCed — (PYHIAMEHTAIBHOTO 3aKOHA MPUPO/IHI,
MMEIOIIIETO MaTeMaTHYECKYIO (hOpMaTU3AIHIO.

B cooTBeTcTBUM ¢ yKa3aHHBIMU LIEJSIMA B CTPYKType Y4e€OHOro Kypca
«BepoATHOCTh M CTATUCTHUKa» Ha YIIIyOJIEHHOM YPOBHE BBIJIEICHBI OCHOBHBIE
conepkaTenbHpie TUHUU: «CiydaliHble COOBITUSI U BepOsSTHOCTH» U «CiydaifHbie
BEITMYMHBI U 3aKOH OOJIBIIINX YHCEID.

[ToMMMO OCHOBHBIX JUHUM B YUE€OHBIH KypC BKJIIOUCHBI 3JIEMEHTHI TEOPUHU
rpagoB U TEOpPUM MHOXKECTB, HEOOXOJUMBIE [JIi MOJHOIIEHHOTO OCBOEHUS
MaTepuajga JaHHOTO Y4eOHOTO Kypca M CMEXKHBIX MaTEeMaTHYeCKUX Y4YEOHBIX
KypPCOB.

Copmepxannie nuHuM «CiydaiiHble COOBITHSI U BEPOSTHOCTH»  CIIYKHT
OCHOBOM 71 (hopMUPOBaHUS TMPEACTABICHUN O paclpelesieHud BepOsITHOCTEN
MEXy 3HAUCHHUSIMU CIIy4alHbIX BeTMYUH. BaxkHyto 4acTh B 3TON coepxKaTeIbHON
JUMHUY 3aHUMAeT N3y4YeHHE TeOMETPHUUECKOr0 1 OMHOMHUAIBHOTO paclpeesieHui 1



3HAKOMCTBO C UX HENPEPBIBHBIMU aHAJIOraMU — IMOKA3aTeJbHBIM U HOPMaJIbHBIM
pacnpeneneHUsIMHU.

TeMbl, CBSi3aHHBIE C HENPEPBIBHBIMU CIyYalHbIMA BEJIIMYMHAMU U
pacnpeleNeHusMY, aKIEHTUPYIOT BHUMaHUE OOY4YaroIMXCsl Ha ONUCAaHUM U
U3Y4YEHHUU CIIyYalHBIX SIBJICHUN C TIOMOIIBIO HENpPEphIBHBIX (QyHKIUN. OCHOBHOE
BHUMAaHHE YAEISIETCS IOKA3aTeIbHOMY U HOPMAJIIbHOMY PACIIPEIEICHUSM.

B ydeOHOM Kypce mpeaycMaTpHUBAEeTCs O3HAKOMUTEIBHOE H3YYEHHE CBSI3U
MEXIy CIy4YalHbIMU BEIMYMHAMM M ONMCAaHUE ITOW CBA3M C IOMOUIBIO
KO3 (puLMEHTa KOpPpEeNsUU M €ro BHIOOPOYHOIO aHalora. OTHU DJIEMEHTHI
coJlep KaHUs Pa3BUBAIOT TeMY «/lnarpaMMsbl pacCEMBaHM», U3YUEHHYIO HA YPOBHE
OCHOBHOI'0 001Iero o0pa3oBaHHUs, © BO MHOIOM ONUPAIOTCA HA CBEACHUS W3
KypCOB aJIr€Opbl U T€OMETPHUH.

Emé€ oauH 2JIeMEHT  COAEp)KaHWs, KOTOPBIA  Ipeaylaraercs  Ha
O3HAKOMHTEJIBHOM YPOBHE — IIOCIEAOBATEIBHOCTh CIyYallHbIX HE3aBUCUMBIX
COOBITUM, HACTYIAONIUX B €AUHUILY BpeMeHU. O3HAaKOMJIEHHE ¢ pacipeeieHueM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUA HOCUT pPAa3BUBAIOUIUMN XapakTep W
ABJISIETCSI AKTYaJIbHBIM JUIsl OyIylIMX aOUTypHEHTOB, NOCTYIAIOIINX HA y4yeOHbIE
CHELMAIbHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMH HayKaMH, IICUXOJOTHEH u
YIPABJIECHUEM.

Ha wu3yuenue yueOHOro kypca «BepoATHOCTP W cCTaTUCTHMKa» Ha
yriyoneHHoM ypoBae B 10 kiacce — 34 vaca (1 gac B HefIel0).



COAEPKXAHUE OBYUYEHUA
10 KJIACC

I'pad, cBs3HBIN rpad, myTH B rpade: NUKILI U 1end. CreneHb (BaJCHTHOCTD)
BepnHbL. ['padsl Ha TIoCcKOCTH. JlepeBbsi.

CryJaliHbIe SKCTIEPUMEHTHI (OTIBITHI) U CIIYYaiiHbIC COOBITHS. DIIEMEHTAPHBIC
coObITHS (MCXO/BI). BeposSTHOCTH CiydailHOTO COOBITHS. BiIM30CTh YacTOTHI H
BeposiTHOCTH  coObiTi.  Ciy4aifHele  OMBITHI  C  PaBHOBO3MOXKHBIMHU
AIIEMEHTAPHBIMU COOBITUSIMHU.

Omnepatuu HaJl COOBITUSIMU: TepeceueHue, 00beIMHEHNE, TPOTHUBOIOIOKHbIE
coObITus. Jluarpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

YcnoBHAsE BEPOATHOCTb. Y MHOKEHHE BEPOSITHOCTEH. [lepeBO Ciy4alHOro
skcriepumenTa. Gopmyna nosHou BepostHOocTH. Dopmyna balieca. HezaBucumbie
COOBITHSI.

BuHapHbIi ciydaiiHbIl ONBIT (MCIIBITAHKUE), YCIIEX U Heyaada. HezaBucumbie
ucnbiTanus. Cepusi HE3aBUCUMBIX UCIBITAHUN 10 MepBoro ycnexa. [lepecranHoBku
u Qakropuan. Yucnao coueranuil. TpeyronsHuk Ilackamsa. ®dopmyna OuHOMA
HproToHa.

Cepus He3aBUCUMBIX ucnblTaHuid bepuymau. CrydaifHblii  BbIOOp U3
KOHEYHOM COBOKYITHOCTH.

Cnyuaitnas  BenunuuHa. Pacnpenenenwe  BeposiTHOocTeil.  [Iuarpamma
pacnpenenenus. Onepauyy HaJ CIy4allHbIMU BEJIMUYMHAMHU. bUHapHas ciydaiHas
BennunHa. lIpuMmepel pacnpeneneHuii, B TOM YHUCJIE TEOMETPUYECKOE U
OMHOMHAIIBHOE.

koddduiment koppemsiuuu. Paznuume Mexay JUHEWHOW CBSI3bIO U
MIPUYUHHO-CJIEJICTBEHHON CBsI3b0. JIMHENHAas perpeccusi, METoJ HaWUMEHBIINX
KBaJIpaToB.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA YYEBHOI'O KYPCA
«BEPOSITHOCTb U CTATHUCTHUKA» (YIJIYBJIEHHBIN YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpa:KaaHCcKOro BOCIIUTAHMS

c(hOpPMHUPOBAHHOCTH IPAKJAHCKON MO3UIIUK 00YUaIOIIEToCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WI€Ha  POCCUWCKOro  OOLIecCTBa,  MPEACTAaBIECHUE O
MaTeMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SIBICHHM,
IpoIeIyp TpaXJIaHCKOTro oOriecTBa (BBIOOPBI, OMPOCHI W JIPYroe), YMEHHE
B3aMMO/JICICTBOBATh C COIMAJbHBIMU HWHCTUTYTAMU B COOTBETCTBUM C HX
(GYHKIUAMHY 1 HA3HAYCHUEM;

2) IATPHMOTHYECKOT0 BOCTINTAHMS

c(hOpMUPOBAHHOCTh POCCUUCKOMN Tpa’kdaHCKOW MIEHTUYHOCTH, YBAXKEHUS K
MPOIUIOMY M HACTOSIIEMY POCCHICKOW MAaTEMAaTHKH, IIEHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSIM POCCUNMCKUX MATEMAaTUKOB U POCCUICKON MaTEMaTUYECKOM MIKOJIBI,
UCIOJB30BAaHUE OTUX JOCTHUKEHUU B JAPYTMX HayKaX, TEXHOJOTrusX, cdepax
SKOHOMMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI

OCO3HAHME JTYXOBHBIX IEHHOCTEH POCCHUUCKOT0 Hapoja, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHMWSI, 3THUECKOIO MOBEACHUS, CBSI3AHHOTO C MPAKTHYECKUM
MIPUMEHEHUEM JOCTHMIKEHUA HAyKHM W JEATEIBHOCTBIO YYEHOrO, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIIEro;

4) 3CTETHYECKOT0 BOCTIMTAHHUS .

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAs 3CTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajiay, PelIeHUN, PacCyKIESHUM, BOCTPUUMUYUBOCTD
K MaTEMaTHUYE€CKUM acCIeKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uuecKoro BOCIIUTAHUS

cOPMHUPOBAHHOCTh, yMEHUS TPUMEHSATh MAaTeMAaTHYECKHEe 3HAHUS B
WHTEpecax 370pOBOT0 M 6€30macHOro 00pas3a )KMU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JIOpOBBIO (37I0pOBOE MUTaHHWE, COATAHCUPOBAHHBIN PEKHUM 3aHATHH U
OT/BIXa, pPeryjsipHas (GU3n4ecKas aKTUBHOCTD), PU3UUECKOE COBEPIICHCTBOBAHHE
MIPU 3aHATUAX CIOPTUBHO-03/I0POBUTEIBHOMN JAESATEIbHOCTHIO;

6) TPY10BOT0 BOCTIMTAHMUS :

TOTOBHOCTh K TPYyAYy, OCO3HAaHWE IICHHOCTH TpPYAOJIO0OUs, HWHTEpEC K
paznuyHbiM  cpepaMm  NpodecCUOHANBHOW  JESATEIBHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOM M €€ MPUIOKEHUSIMH, YMEHHE COBEpPINATh OCO3HAHHBIA BBIOOP
Oynymerr mpodeccun u pearn30BBIBATh COOCTBEHHBIC JKU3HCHHBIC TUIAHBI,
TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3oBaHUIO U



caM000pa30BaHWI0 Ha TMPOTSDKEHWH BCEW JKU3HU, TOTOBHOCTh K aKTUBHOMY
Y4acTHUIO B PEIICHUHU MTPAKTUUYECKUX 3a/1a4 MaTEeMaTUYECKOW HAPaBIECHHOCTH;

7) 3K0JI0THYECKOT0 BOCTIMTAHUA:

c(OPMHUPOBAHHOCTh  JKOJIOTMUECKOM KyJIbTYpPhl, TIOHUMAaHUE BIIMSIHUS
COLIMATIbHO-?)KOHOMUYECKUX IPOIIECCOB HA COCTOSIHUE MPUPOJHOW M COLUAIBHON
Cpelbl, OCO3HaAHUE III00ATBHOTO XapaKTepa IKOJIOTUUECKUX MPOOIJIeM, OpUEeHTAIUS
HAa TIPUMCHEHHE MATeMAaTHYEeCKUX 3HAHWU [JI pelmieHus 3amad B 00JacTh
OKpY>Kalolllel Cpenbl, IUIAHUPOBAHUE IIOCTYIIKOB W OLIEHKHM HUX BO3MOKHBIX
MOCJHEACTBUN JIJIs1 OKPY>KAIOILIEH CPEJIbI;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKU U  OOIICCTBEHHOM  MPAKTUKH, TMOHUMAaHHE
MaTEeMaTUYeCKOW HayKH Kak cdepbl UYeTOBEYECKOM JIesTEeIbHOCTH, JTAloOB €€
pa3BUTHS W 3HAYUMOCTH JJISl Pa3BUTHS I[IMBWINW3ALHUH, OBJIAJICHUE SI3BIKOM
MaTeMaTUKM W MaTEeMaTUYeCKOW KYJIbTypOoM Kak CpEICTBOM IO3HAHUS MUDA,
TOTOBHOCTh OCYHIECTBIISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO JCSTEIbHOCTh
WHJMBUAYAJIBHO U B TPYyTIIIE.

METANPEAMETHBIE PE3YJIbTATDBI

ITo3HaBaTeJbHBIC YHUBEPCATbHBIC YUeOHbIC 1efiCTBUSA

ba3oBrble Joruyeckue 1efcTBUA:

BBIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIC NPU3HAKA MaTEMAaTHYECKUX
OOBEKTOB, TOHATHH, OTHOLICHUW MEXAY MOHATHSAMH, (OpMyIHpOBaAThH
OTpe/ieNICHUs TIOHATUH, YCTaHABIMBATh CYIECTBEHHBIN MPU3HAK KiIacCU(UKAILINH,
OCHOBaHUS /7151 0000LIEHUS U CPaBHEHUsI, KPUTEPHUH ITPOBOAMMOIO aHAIN3a,

BOCIIpUHUMATh,  (opMyiupoBaTh U NPeoOpa3oBBIBaTh  CYXKIACHUS:
YTBEPAUTEIIbHBIE U OTPULIATENbHBIC, EAUHUYHBIC, YACTHBIE U OOLIUE, YCIOBHBIE;

BBIBIIATh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IIPOTUBOPEUUS
B (hakTax, JaHHBIX, HAONIOJACHUAX U YTBEPKACHUAX, MpeuiaraTh KPUTEPUU IJis
BBISIBJIICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUNH;

JienaTh BBIBOABI C MCIIOJB30BAaHUEM 3aKOHOB JIOTHMKH, JIECIyKTHBHBIX U
VMHIYKTUBHBIX YMO3aKJIFOUCHHM, YMO3aKJIFOUEHU 110 aHAJIOTUH;

IIPOBOAUTH CAMOCTOSTENBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN
(mpsiMbIe ¥ OT MIPOTHBHOTO), BHICTPANBATh APT'YMEHTAIIHIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BBIBOIBI;

BBIOMpATh CIOCOO pemeHuss Y4eOHOH 3amauu  (CpaBHUBATh HECKOJIBKO
BapMaHTOB  pELICHUs, BbIOMpaTh HaumOojee MOAXONAIUN ¢  Y4ETOM
CaMOCTOSITEIIEHO BBIICJICHHBIX KPHUTEPHEB).

ba3oBrble ucciaenoBaregabcKue 1eMCTBUA !



UCIIOJI30BaTh BOIPOCHl KaK HCCIEAOBATEIbCKUII MHCTPYMEHT IO3HAHUA,
dbopMynmupoBaTh ~ BOMPOCH,,  (DUKCHpYIOIIME  MpPOTHBOpedHe,  Mpoliemy,
yCTaHaBIMBAaTh HWCKOMOE U JaHHOE, (pOpMUPOBATh THUIIOTE3Y, apTryMEHTUPOBATH
CBOIO MO3UIINIO, MHEHHUE,;

IPOBOANTH CAMOCTOATENBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEIOBaHUE
[0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTEMaTHUYECKOr0 00BEKTA, SABJICHHMS, IIpoLiecca,
BBISIBJICHHIO 3aBUCUMOCTEN MEXKAYy OOBEKTaMH, SABICHUSMH, MPOIIECCAMU;

CaMOCTOSITENIBHO (POpMyYIMpOBaTh OOOOLIEHUS] U BBIBOJABI 1O pe3yjbTaTaM
OpOBEAEHHOTO  HAONIOAEHUS, HCCIEAOBAaHUS, OLIEHMBATh  JIOCTOBEPHOCTH
MOJTyYEHHBIX PE3YyIbTaTOB, BEIBOJIOB U 000OIIECHUN;

POTHO3MPOBATh BO3MOXKHOE pa3BUTHE MPOLECCA, a TAaKXKE BBIJIBUIaTh
MPEANOJIOKEHHS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora c nnpopmanmueii:

BBISBJIATH Je(UUUTH MHPOPMAIMH, JaHHBIX, HEOOXOIUMBIX ISl OTBETa Ha
BOIIPOC U IS pEUICHUS 33/1a4H;

BBIOMPATh NHPOPMALIUIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIM3UPOBATH,
CUCTEMATU3HPOBATh M HWHTEPHPETUPOBATh MH(OPMALMIO pPA3NUYHBIX BUIOB U
¢dbopM npescTaBICHUS;

CTPYKTYpUpPOBaTh HMH(OPMALIMIO, MPEACTaBIATh €€ B pazIUYHbIX (PopMmax,
WJLTIOCTPUPOBATH Ipapuuecky;

OLICHUBATh HaJEKHOCTD uH(popmanuu 1o CaMOCTOSATENIbHO
c(OpMYJIMPOBAHHBIM KPUTEPUSIM.

KoMMyHUKaTHBHBIC YHHBeEpPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

Oo0wenue:

BOCIPUHUMATh U (POPMYIHPOBATH CYKJIEHHUS B COOTBETCTBUU C YCIOBUSMHU U
HEeNsIMH  OOILEHUs, SCHO, TOYHO, I'PAMOTHO BbIpa)kaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M NMHCBMEHHBIX TEKCTaX, JAaBaTh MOSCHEHUs MO XOIy PELICHUS 3aJayH,
KOMMEHTHPOBATH IIOJIy4CHHBIN PE3YNIbTAT;

B X07€ 00CYXJI€HUs 3aJaBaTh BOIIPOCHI IO CYLIECTBY OOCYXIaeMOMH TEMBI,
npo0yieMbl, pemaeMoi 3a7aud, BbBICKA3bIBaTh MWJIEH, HAIEJICHHBIE Ha IOUCK
pEelIeHNs], COIOCTABIIITh CBOU CYXKIEHUS C CYXICHMSAMU IPYTUX YYaCTHUKOB
Jyajiora, oOHapy’KHMBaTh pa3jMuMe U CXOJCTBO IMO3MLMNA, B KOPPEKTHOU (popme
(GopMyIIMpOBaTh pa3HOTrIacHsi, CBOM BO3PAKEHUS,

IIPEACTABIIATh PE3YJBTAThl PEIICHUs 3a1a4M, SKCIIEPUMEHTA, UCCIICTOBAHMS,
IPOEKTa, CaMOCTOATENIbHO BBIOMpPATh (QopMaT BBICTYIUIGHHS C Y4€TOM 3a1ad
Npe3eHTAMA U OCOOCHHOCTEH ayAUTOPHH.

Pery/siTuBHbIe YHUBepCaJbHbIEe Y4eOHbIe AeiicTBUSA
Camoopranusanms:



COCTaBJISITh ILJIAH, aJTOPUTM PELICHUS 3aJa4yH, BIOMPATh COCO0 PELIEeHUs C
y4€TOM MMEIOIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEHICHUM ¢ y4ETOM HOBOM MH(OpMaLIUU.

CaMOKOHTPOJIb, IMOUMOHAJILHbIN HHTEJJIEKT:

BIAJ€Th  HAaBBIKAMHM  IO3HABAaTEIbHOM  pedieKcMr KaKk  OCO3HAHUS
COBEpIIIAeMbIX JIEUCTBUN M MBICIUTENBHBIX MPOIECCOB, UX PE3yIbTATOB, BIAIETh
crnocob0aMy CaMOIIPOBEPKH, CAMOKOHTPOJSI Mpoliecca U pe3yJbTaTa pelIeHUs
MaTeMaTU4YeCKOM 3aj/1auu,

NpeABUACTh TPYAHOCTU, KOTOPbIE€ MOTYT BOSHUKHYThH MPHU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalICHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHHWBATh COOTBETCTBUE PE3ybTaTa LN U YCIOBUSAM, OOBICHATH TPUINHBI
JOCTUKEHUS WK HEJOCTUKEHUS Pe3yIbTaTOB JESATEIbHOCTH, HAXOIUTh OLIUOKY,
JlaBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHasl 1eAITEIbHOCTD

MOHMMATh U HCIIONB30BaTh MPEUMYIIECTBA KOMAHIHOW M HHIWBHYabHOM
paboTel TpHM pemieHWH Y4YeOHBIX 3a7ad, MNPUHUMATh 1ETb COBMECTHOM
JEeSATENIbHOCTH, IUIAHMPOBATh OPraHU3allUI0 COBMECTHOW PalOTHI, pacmpeleisTh
BUJIbI paboOT, JIOTOBApUBATHCS, OOCYXKIaTh TMPOIECC U PE3yJabTaT padOoTHl,
000011aTh MHEHHUST HECKOIBKUX JIIOAEH;

y4acTBOBATh B TPYMNIOBBIX (opmax paboThl (00CYKIeHHS, OOMEH MHEHHI,
«MO3TOBBIC IITYPMbI» ¥ HHBIC), BBIIOJHATh CBOK 4YacTh pabOTHl |
KOOPAMHUPOBATh CBOM JEHCTBUS C JAPYrUMH WICHaMHU KOMAaH[Ibl, OLIEHHWBATb
KayecTBO CBOETO BKJIaJia B OOLIMH MPOAYKT IO KPUTEPUIM, CHOPMYIUMPOBAHHBIM
y4aCTHUKaMH B3aUMOJCHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss HayquTCs:

cBOOOJIHO OMEpUpPOBATh MOHATHSAMU. Tpad, MIockuil rpad, cBA3HBINA Tpad,
nyTb B rpade, 1emnb, LUKI, JEPEBO, CTENEHb BEPUIMHBI, JEPEBO CIy4yailHOro
IKCIIEPUMEHTA,;

CBOOOIHO OIEpUPOBATh TOHITUSAMH: CIIyYaiHBIA 3KCIIEPUMEHT (OTIBIT),
Cly4aiiHOe COOBITHE, 3JIEMEHTApHOE CIy4aiiHOe COObITHE (JEMEHTAPHBIN UCXON)
CIIy4yalHOTO  OMbITA, HAXOJUTh BEPOSTHOCTH COOBITUA B  OMNBITaX C
PaBHOBO3MOKHBIMHU AJIEMEHTAPHBIMU COOBITUSIMU,;

HaXoAUTh U (OPMYIMPOBATH COOBITHS: MepeceueHrne, OObEINHEHNE AHHbBIX
COOBITUH, COOBITHE, INPOTHUBOIIOJIIOKHOE JaHHOMY, MCIOJIb30BaTh JUarpamMmbl
DOiinepa, KOOPIAMHATHYIO MPSIMYIO Ul pelleHus 3ajad, MOoiab30BaThCs (popmyson
CJIO’KEHHSI BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEH ABYX M TPEX CIIy4alHbIX COOBITHH;



OMEepUpOBaTh  MOHATUAMHU.  YCJIOBHAasi  BEPOSATHOCTb,  YMHOXEHHE
BEPOSITHOCTEM, HE3aBUCUMBIE COOBITHSA, JEPEBO CIYYaHOrO SKCIEPUMEHTA,
HAaXOJIUTh BEPOSITHOCTA COOBITHH C TIOMOIIBIO TpaBWia YMHOXCEHHS, JepeBa
CIIy4ailHOTO OTBITA, HCIOIb30BaTh (POPMYIY IOJTHOM BEpPOSTHOCTH, (opmyiry
baifeca mpu pemienun 3ajad, onpeesTh HE3aBUCUMOCTb COOBITHI TI0 hopmyTie u
10 OpraHU3alliy CIy4allHOTO SKCIEPUMEHTA;

MPUMEHSATh H3yYCHHBIC KOMOWHATOPHBIE (OPMYJIBI ISl TIEPEUUCICHUS
AJIIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHUH CIy4allHOTO OIbITa, pPEUICHUs
3aJlay 10 TEOPUH BEPOSATHOCTEH;

CBOOOJTHO  ONEPUPOBATH TMOHATHUSMU: OWHAPHBIA  CIIyYalHBIA  OIBIT
(ucripiTaHMe), ycnexX W HeyJada, HE3aBUCHMBIC HCIBITAHHS, CEPHUS HCIBITAHUH,
HaXOJUTh BEPOATHOCTU COOBITUH: B CEPUU HCMBITAHUN 1O MEPBOTO ycCIiexa, B
CepUM UCTIBITAHUN BepHyIu, B OMNbITE, CBA3aHHOM CO CIy4ailHBIM BBIOOpOM U3
KOHEUYHOW COBOKYITHOCTH,;

CBOOOJ/IHO OINEpUPOBATH MOHATUAMU. CIydailHasi BEJMYMHA, PACHpPEICIICHHUE
BEPOSTHOCTEW, JuarpaMma paclpejeiieHus, OuHapHas clydailHas BeJIMYMHA,
reOMETPUYECKOe, ONHOMHAJIBHOE PACIIPEIEIICHHE.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIIACC
KosnyecTBO yacos JJIeKTPOHHBbIE
HauMeHoBaHUe pa3iejioB H TeM (undpoBbie)
Ne i/ Kourpoabubie IIpakTHyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypenI
DOnemeHTHl Teopun rpados 3 0 3
CrnyualiHble ONBITHI, CIIy4aiiHbIE COOBITUS U 3 0 3
BEPOSITHOCTH COOBITUI
Ornepanuu HaJ MHOKECTBAMHU U
coObITUsiMU. CIIOXKEHNE U YMHOXKEHHUE 5 0 5
BEPOSITHOCTEU. Y CIIOBHASI BEPOSITHOCT.
He3zaBucumslie coobiTHs
DneMeHTbl KOMOMHATOPUKH 4 1 3
Cepuu nocieioBaTeIbHbIX UCTIBITAHUH.
Wcnbitanus bepaymnu. CiaydaiiHelid BBIOOp 5 0 5
13 KOHEYHO! COBOKYITHOCTHU
Crnyualinple BEJTMUMHBI U paclpe/iesieHus 14 1 13
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 32




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIIACC

Ne /0

Koan4gecTBo 4acoB

Tema ypoxka KonTposabubie
Bcero
padoThI

IIpakTHYecKue
padoTsbI

JlaTa
H3yYeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

I'pad, cBsa3HBIN Tpad, npeacTaBiIcHUE
3a/1a49¥ ¢ MOMOIIbIO Tpada

Crernenb (BaJICHTHOCTD) BepIIUHEL. [1yTh
B rpade. Llenu u Kb

I'padst Ha mockoctu. JlepeBo
CIIy4allHOTO SKCIIEpUMEHTA

CryuaiiHble IKCIIEpUMEHTBI (OTIBITBI) U
cily4aifHble COOBITHS. DeMEHTapHbIe 1 0
COOBITHS (MCXOIBI)

BeposTHOCTE ciy4aifHOTO COOBITHSI.
BeposTHOCTH COOBITHII B OTIBITaX C
PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU
COOBITHIMHA

BeposTHOCTB ClTy4aifHOTO COOBITHSI.
BeposiTHOCTH COOBITHI B OTIBITAX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMH

[lepeceuenne, 00beTMHEHIE MHOKECTB
U COOBITHI, TPOTUBOMOJIOXKHbIE
coObITus. PopMyIia CIoKEHUS
BEPOSATHOCTEMN




VYciioBHas BEPOATHOCTh. Y MHOXKEHHE
BeposATHOCTEH. DopMyJia yCIOBHOM
BEPOATHOCTH

VYciioBHast BEPOATHOCTh. Y MHOKEHHE
BeposiTHOCTEN. DOpMyJIa yCIIOBHOU
BEPOATHOCTH

10

11

®opmyiia NOTHOU BEPOSITHOCTH

®opmyna baiieca. HezaBucumblie
coOBITUS

12

13

14

Kom0OuHaTopHOE IpaBMiIo YMHOXKEHUSI.
[lepecTanoBku U paxTopuan

Yucino coueranuid. TpeyrojbHUK
ITackains

®opmyna Ounoma HeroToHa

15

16

17

18

KonTponsnas padora Nel: "I'padsr,
BEPOATHOCTH, MHOKECTBA,
KOMOWHaTopuka"

buHapHBIN C1y4alHBIN OIBIT
(ucmibITaHKe), yCrex U Heyaava.
HesaBucumslie ucneiranus. Cepust
HE3aBUCUMBIX UCIIBITAHUN JI0 TIEPBOTO
ycnexa

Cepust HE3aBUCUMBIX UCTIBITAHU 10
IIEPBOTO ycIiexa

Cepus HE3aBUCHMBIX UCTIBITAHUN
bepnymm

19

Cry4aitHbIi BBIOOp U3 KOHECUHON
COBOKYITHOCTH




20

[IpakTuyeckas pabdora c
YCIIOJIb30BaHUEM JJIEKTPOHHBIX TAOJIHIY

21

22

23

Crnyualinas BenuuuHa. Pacnipenenenue
BeposATHOCTEN. J{narpamma
pacrpenenesus

Onepaiuu HaJl CIy4ailHbIMU
BenuuuHamu. [Ipumepsl pacnpeneneHuil.
bunapHas ciry4aiiHas BeIM4MHa

FGOMeTpI/I‘IeCKOG PacCIIpeacICHuC.
bunomuanbHOE PacCIIpeaciICHnue

24

MaremaTtnuecKkoe 0KUAAHUE CITy4alHON
BeNMYUHBI. COBMECTHOE pacIpeiesiCHHE
JBYX CIIy4alHbIX BEJIMYHH

25

HesaBucumsle ciyyaliHble BEJTMYHHBI.
CBolicTBa MaTEMaTHYECKOTO OKUAAHMUS.
MaremaTrueckoe oxHu1aHie OMHaApHOU
CIIy4allHO! BEIUYUHBI

26

27

Marematnueckoe 0KUIaHue
TCOMETPHUICCKOT'O 1 OMHOMHAJILHOT'O
pacnpeneneHui

I[I/ICHCpCI/I}I " CTaHAAPTHOC OTKIIOHCHUC

28

Jucnepcust OuHapHOM ciydaitHON
BeMYUHbL. CBOMCTBA AUCTIEPCUM

29

MaremaTtuueckoe OXXHAaHHUC
MMPOU3BCACHUA U JUCIIEPCUA CYMMBI
HE3aBUCHMBIX CHy‘—I&ﬁHBIX BEJINYUH

30

[IpaxTuyeckas pabdora c
HCIIOJIb30BAHUCM BJICKTPOHHBIX TaGJII/ILI




Jucnepcuss OMHOMHAIBLHOTO

31 pacnpenenenus. [Ipakruueckas padota ¢ 1 1
UCTIOJIb30BaHUEM AJICKTPOHHBIX TaOIIUI]
32 O0o01IeHNe U CUCTeMAaTH3alus 3HAHUN 1 1
Kontponbnas padota Ne2: "HcnbiTanus
33 bepuymm. Ciy4aifHble BETUYUHBI U 1 0
pacnpeneneHus’
34 O060011IeHNE U CUCTEMATH3AIMS 3HAHUN 1 1
OBILEE KOJIMYECTBO YACOB I10 34 31

[NPOT'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOIUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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