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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIll Kypc «Anredpa M Hayajlla MaTeMaTU4YECKOTO aHAIU3a» SIBISETCS
OJIHUM M3 Hauboyiee 3HAYUMBIX B MPOTpaMMe CpEeIHEro oOIIero oOpa3oBaHUA,
MOCKOJIBKY, C OJJHOM CTOPOHBI, OH OOECHEeUMBAECT WHCTPYMEHTAJIbHYIO 0a3y aiis
U3YyYEHHs BCEX €CTECTBEHHO-HAYUYHBIX KYpCOB, a C Ipyroi CTOPOHBI, (HhopMHpYET
JIOTUYECKOE U a0CTPaKTHOE MBIILICHHE 00yYarolmuXxcsi Ha YPOBHE, HEOOXOIUMOM
JUIsL OCBOE€HHUS MH(POPMATUKH, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTH U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro ydeOHOro Kypca oOydaromuecs OBJIaJEBalOT
YHHUBEPCAJIbHBIM SA3BIKOM COBPEMEHHON HayKH, KOoTopas (popMyIupyeT CBOU
JOCTHKEHHSI B MaTeMaTH4IeCcKoii (hopme.

VY4eOHbI Kypc anreOpbl M Hayal MaTeMaTUYECKOrO aHalu3a 3aKia/(bIBacT
OCHOBY [UIsl YCIICITHOTO OBJAJEHUS 3aKOHAaMHM (U3UKH, XUMHH, OHMOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIUN Pa3BUTHUSI SKOHOMHUKHU U OOIECTBEHHON JKU3HU,
MO3BOJIAIET OPHUEHTHUPOBATHCA B COBPEMEHHBIX LHM(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIONb30BaTh UX JJIs JajdbHEMIIEro oOpa3oBaHUSA U B
IIOBCEIHEBHOM kM3HU. B TO ke BpeMs oBiajgeHue aOCTPaKTHBIMU U JIOTHUECKU
CTPOTMMH KOHCTPYKUHMSMHU aireOpbl M MaTeMaTH4YEeCKOro aHaliu3a pa3BHUBACT
yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTUHHOCTb, JIOKa3bIBAThb
YTBEPXKACHHUS C TIOMOINBIO MHAYKIIMH W PacCykKIaTh NEAYKTUBHO, HUCIIOJIb30BATh
00001IeHrEe W KOHKpETU3allMio, a0CTparupoBaHWE M aHaJIoruio, (opmupyer
KpEaTUBHOE U KPUTHUECKOE MBIIIUICHHUE.

B xome u3yuenusi yueOHOro kypca «Anredpa v Hayaisa MaTeMaTHUYECKOTO
aHanm3a» 0O0ydYaroIuecs TMOJyYaroT HOBBIM OMBIT PEIICHUs MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO MOCTPOEHUSI MaTEMATUYECKUX MOJENEH pealbHbIX CUTYyalHi,
UHTEPIPETALIMA  TOIYYEHHBIX  PELICHUM, 3HAKOMATCA €  [pUMEPAMHU
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B TMpHUpOAE, HAayKe M HCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITHSIMHU U UX aBTOPAMHU.

VY4eOHblii Kypc 00danaeT 3HAYUTENbHBIM BOCIUTATENBHBIM IOTEHIIHAIIOM,
KOTOPBIM pealn3yeTcss Kak uepe3 Y4YeOHBIM Marepuaj, CHocoOCTBYIOIIUN
(OpMUPOBAHNIO HAYYHOI'O MHMPOBO33PEHMS, TaK W 4epe3 CHELUUPUKY YueOHOH
JESTENIbHOCTH, TpeOyIomeld MpPOJODKUTENIbHON — KOHIEHTpAallud  BHUMAaHMUS,
CaMOCTOSITENIbHOCTH, aKKyPaTHOCTH U OTBETCTBEHHOCTH 32 MOJyUEHHBIH pe3yibTar.

B ocHoBe MeToauku 00ydeHHs anredpe U HauajaM MaTeMaTH4YeCKOro aHalIn3a
JIEKUT AESITEIbHOCTHBIN NPUHIUI 00YYEHHUS.

B ctpykType yuebHoro kypca «Anredpa 1 Hauaja MaTeEMaTHUECKOTO aHAIN3a
BBIJIETICHB  CIEAYIOLIUE COJAep)KaTeIbHO-MeTonYeckue JuHuu: «Yucna u
BbIunciaeHus», «OyHkuun u rpadukm», «YpaBHEHUS U HEpaBeHCTBa», «Hauama
MaTEMaTHYECKOro aHaiu3a», «MHo)kecTBa M JIOTHKa». Bce OCHOBHBIE



COJIEPIKATEIIPHO-METOIUUCCKIE JIMHUM H3YYalOTCS Ha MPOTSHKCHHHM JBYX JIET
0o0yd4eHus Ha YPOBHE CPETHEr0 001Iero 00pa3oBaHusl, ECTECTBEHHO TOMOJIHSS IPYT
JpyTa ¥ TOCTENEHHO HACKIIIAsCh HOBEIMH TEMaMH U pasjienaMu. JaHHbIN yaeOHbIiH
KypC SBIISICTCS WHTETPATHBHBIM, TOCKOJBKY OOBEAMHSAET B cebe coaepKaHue
HECKOJIbKMX MaTeMaTHYeCKHX AUCIMIUINH, TAKUX Kak anredpa, TPUTOHOMETPUS,
MaTeMaTUYeCKUN aHAIIU3, TEOPHSI MHOKECTB, MaTeMaTHIecKast Joruka u npyrue. [To
Mepe TOTO Kak 00ydaromuecs OBJaIeBaloT BCE Ooiee MUPOKUM MAaTEMATUICCKIM
anmapaToM, y HUX TOCJIEI0BATEIbHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHHE
CTPOUTh MAaTEMaTHYECKYI0 MOJENh pEaTbHONW CHUTyallid, MPUMEHSTh 3HAHUA,
MOJy4YEHHBIC TPH HM3YYEeHUH Y4eOHOTO Kypca, IS PEHIeHHs CaMOCTOSTEIhHO
chopMyITUPOBAaHHOM MaTEeMaTHYECKOW 3ajavM, a 3aT€M WHTEPIPETHPOBATH CBOU
OTBET.

ConepkarenpHO-MeTOIMYEeCKas: JUHHS «UWcia W BBIYMCICHUS) 3aBepIIacT
(dbopMUpOBaHNE HABBIKOB MCIOJIB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4YaTO Ha YPOBHE OCHOBHOTO 001ero oopasoanusi. Ha ypoBHe cpemnero o0riero
oOpa3oBaHusi 0coboe BHUMaHue ynenseTcs (OPMUPOBAHHIO  HABBIKOB
paroOHAIbHBIX BBIYMCICHHUM, BKIIOYAIONIMX B CE0S MCIOJb30BAaHUE Pa3IUIHBIX
dopM 3amucu 4Ymcia, YMEHHE JeNlaTh NPUKHUIKY, BBIMOJIHITH MNPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YWCIIOBHIC BBIp@XXEHHS, PabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIC OOYYaIONIMMCS MHOXKECTBA HATYPaJIbHBIX, IIENbBIX,
palOHAIBHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOXCECTBOM
KOMIUIEKCHBIX 4YHCel. B KakIOM M3 OSTHX MHOXECTB pPacCMaTPHBAIOTCS
CBOWCTBCHHBIC €My CHeHU(UYCCKHE 3aJayd W OIEpaluu: JCJICHHE HaIelo,
ONEPUPOBAHUE OCTATKAMU Ha MHOXKECTBE IIEJIBIX YHCEN, OCOObIe CBOMCTBA
parMoHAIBHBIX M UPPAIMOHATIBHBIX YHCEN, apu(METHICCKUE OIepaIiy, a TaKKe
W3BJICUCHHE KOPHS HATYPAJbHOW CTCIICHH HAa MHOYKECTBE KOMITJICKCHBIX YHUCEIL.
braronmapst mociieoBaTeIbHOMY PACHIMPEHHIO KPyra HCHOJb3yeMBIX YHCET H
3HAKOMCTBY C BO3MOXKHOCTSIMU HMX TMPUMEHCHHMS JIJISl PCIICHHsS Pa3IUYHBbIX 3a]a4
dbopMupyeTcsi PECTaBICHHE O CIWHCTBE MAaTCMAaTHKH KaK HAyKd M ¢€ pojid B
MIOCTPOCHUH MOJIENIEH PEaTbHOTO MHpPA, HMIMPOKO HCIONB3YIOTCS 0000IIeHUEe U
KOHKPETH3AIHSL.

Jluaust «YpaBHEHHSI U HEPABEHCTBA» PEATU3YETCs] Ha MPOTSHIKEHUH BCETO
oOydeHHss Ha YpPOBHE CpEIHEro o0mero oOpa3oBaHMs, MOCKOJBKY B KaKIOM
paznene IIporpamMmbl NPEemyCMOTPEHO pEUICHHE COOTBETCTBYIOIMX 33aad. B
pe3yibTare OOydYarolmiuecss OBIAIEBAlOT PA3IUYHBIMH METOJAMH  PEIICHHUS
paloOHaNbHBIX, HUPPAIMOHANBHBIX, IMOKA3aTeIbHBIX, JIOTAPUPMUYECKUX |
TPUTOHOMETPUUECKUX YypPaBHCHHU, HEPaBEHCTB W CHUCTEM, a TakkKe 3ajad,
colepkanmx mapameTpbl. [lomydeHHBIE YMEHHS IMUPOKO HCIONB3YIOTCS TIpU
UCCIIeIOBaHNH (DYHKITUH C TIOMOIIBIO MMPOU3BOHOM, NIPH PEHICHUH MPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJEHUE HauOOJBIINX U HAUMEHBIIUX 3HAYEHUN (QYHKIIHU.
Jannast copepkarenbHasi TUHUS BKIIIOYaeT B ceOsl Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacu€rtel 1o  (Qopmynam, MpeoOpa3oBaHUS  PAlMOHAIbHBIX,
UPPALMOHATBHBIX W TPUTOHOMETPUUYECKHX BBIPAKEHHUM, a TaKKe BBIPAXKEHUH,
colepkalux CcTeneHu u Jjorapudmel. braronaps u3ydeHuio anreOpanyeckoro
MaTepuasa IpOUCXOAUT AajibHElIIee pa3BUTHE AITOPUTMHUECKOTO U a0CTPAKTHOTO
MBILUICHUST 00y4arommxcs, (GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PaCCYKICHHIH,
paboThl C CHUMBOJIbHBIMU (hOpMamMu, TMPEICTABICHUS 3aKOHOMEPHOCTEH W
3aBUCUMOCTEN B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npeiaraeT 3¢ QeKTUBHBIC
UHCTPYMEHTBl [JIJIl pELIEHUS MNPAKTUYECKUX W ECTECTBEHHO-HAYYHBIX 3ajad,
HaIJIAIHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KaK 3bIKa HAYKH.

CopepxxarenpHo-MeTOonMYeckass JuHUS «DyHKIUM W TpaduKu» TECHO
neperuieTaeTcs ¢ JAPYTMMH JIMHUSMH y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMbICJIE 33J]a€T MOCIEI0BaTEIbHOCTh U3YUeHusl MaTepuana. M3yueHue cTeneHHou,
MOKa3aTeIbHOM, JIOTApU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIMA, UX CBOHCTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKLIMN JJIs pElICHHUs 3a7ad U3 JPYrux y4eOHbIX
IPEAMETOB U PEANBHOW KU3HH TECHO CBA3aHO KaK ¢ MaTEMaTUYECKUM AHAIU30M,
TaKk U C pEHIeHHWEeM YpaBHEHMI U HepaBeHCTB. [Ipum »TOM OosbllIOE BHUMaHUE
yaensercss GOPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJiaMHU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMM BEJIMYMHAMHU, HCCIENIOBAaTh MOJIY4YCHHbIE (DYHKIMH, CTPOUTH HUX
rpaduku. MaTtepuai 3Toi coepKaTeabHON TMHNY HAIEJICH Ha pa3BUTHE YMEHHH U
HABBIKOB, MO3BOJIAIOMIMX BBIPAXKATh 3aBUCUMOCTH MEXIY BEJIMUNHAMHU B PA3TUYHON
dbopme: aHaTUTHYECKOU, Tpaduyeckoil u ciioBecHOU. Ero n3ydenue cnoco0CTByeT
Pa3BUTHUIO AJTOPUTMHUYECKOTO MBIIUICHHUS, CIHOCOOHOCTH K OOOOIICHUI0 W
KOHKPETH3al1uH, UCI0JIb30BAHUI0 AaHAJIOTUM.

CopnepxarenpHass quHua «Hauana MareMaTnyeckoro aHalau3a» IO3BOJSET
CYIIECTBEHHO PACIIMPUTH KPYr KaKk MaTeMaTHYEeCKUX, TaK M MPUKIAIHBIX 3a7ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpaduky CIOXHBIX (DYHKUMHA, ONpPENeNiaTb WX HAUOONbIIME W HAaWMEHBIINE
3HAYEHUS, BBIYUCIATH IUIOUIaAd (QUTYp U OOBEMBI TeJ, HAXOIUTh CKOPOCTH U
YCKOpPEHMsl IIpoleccoB. JlaHHas colep)KareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH TOCTPOEHUSI MaTeMaTH4YEeCKUX MOJeNied peajbHbIX CHTYallUi,
MO3BOJISIET HAXOIUTh HAMITyYIlIee PEICHUE B MPUKIIAIHBIX, B TOM YHCIIE COLUATIBHO-
PKOHOMHUYECKHMX, 33a/]a4ax. 3HAKOMCTBO C OCHOBaMM MaTE€MaTUYECKOIO aHajIu3a
CHOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO, (HOPMAIBLHO-IOTHUYECKOTO U KPEaTUBHOTO
MBIIUIEHUS, (POPMUPOBAHUIO YMEHHMI pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTE€MaTHKH B HayKe, TEXHUKE U ucKyccTBe. OOyyaronmecs y3HatoT O BbIIAIOIMINXCSA
pe3yabTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTHS MAaTEMaTUKH Kak Hayku, U 00 uX
aBTOpax.



CopeprkaTenbHO-METOANYECKass TuHUS «MHOXKECTBa M JIOTHKa» BKIIFOYAET B
ce0si DJIEMEHTHl TEOPUM MHOXKECTB W MATEMAaTHYECKOW JIOTHKU. TeopeTHko-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KyPC IMMKOIBLHON MaTeMaTHKA
U TpejsiaraloT HauOoJyiee YHUBEpPCAJIbHBIN S3bIK, OOBEIUHSIIONIMI BCE pa3Jiesibl
MaTeMaTUKU M €€ TPUIOKEHUH, OHM CBSI3bIBAIOT pPa3HbIE MaTEMAaTUYECKUE
JTUCIUTUIMHBL W WX TPWIOKEHUs B eauHoe 1enoe. [lodTomy BakHO 1aTh
BO3MOXKHOCTh OOy4aromeMycss IOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3BIK
COBPEMEHHOM MAaTE€MaTHUKH M HMCIOJb30BaTh €ro JJIs BBIPAKEHUS CBOMX MBICIIEH.
JpyruMm BaXXHbIM TPU3HAKOM MaTEMaTUKH KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHMM M CIIEJIOBAaHHE OIpeaeIEHHBIM
mpaBujaM  TMOCTPOCHHSI  JIOKA3aTebCTB.  3HAKOMCTBO  C  DJEMEHTaMU
MaTEMaTUYECKONW JIOTUKH CIHOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIILICHUS
00ydJaronmxcsi, M03BOJISIET UM CTPOUTH CBOU PACCYKICHHS Ha OCHOBE JIOTHYECKHUX
npaBui, GOPMUPYET HaBBIKM KPUTHIESCKOTO MBIIIJICHHS.

B yuebHom kypce «Anrebpa W Hayalla MaTEMaTHYECKOTO aHAIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHYECKOTO MOJICTUPOBAHMS, KOTOPHIC MPU3BAHBI
Croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB ITOCTPOCHHUS MOJENEH peaTbHBIX
CUTyallMii, MCCIENOBaHUS ATHUX MOJEJNEeH ¢ MOMOIIbI0 anmnapara ainreOpsl U
MaTEMaTUYeCKOro aHaliM3a, HMHTEpIpeTalluy TOJYyYeHHbIX pe3yJibTaToB. Takue
3a/IaHusl BIUIETCHBI B KOXKJIBIN U3 Pa3/IesIOB MPOTPaMMBbI, TOCKOJIBKY BECh MaTepHa
y4eOHOTO Kypca IIMPOKO HCIOJB3YeTCs I pelieHUs] MPUKIaAHBIX 3anad. [lpu
pelIeHUH  pealbHbIX  NPAKTUYECKUX  3aJad  oOydyaroluecs  pa3BUBAIOT
HAOJIOAATEeNIbHOCTh, YMEHHME HaxOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCA,
UCIIOJB30BaTh  AHAJIOTHI0, 0000IaTh MW KOHKPETU3UPOBATh  MPOOJIEMY.
JlesitenbHOCTh 1O  (OPMUPOBAHWIO HABLIKOB PEIICHHUS TPUKIAJHBIX 3a7a4
OpraHU3yeTCs B MPOIIECCe U3YUECHHSI BCEX TeM Yy4eOHOTo Kypca «Anredbpa u Hadaa
MaTeMaTHYECKOTO aHaIN3ay.

Ha wu3ydenne yueOHOTO Kypca «Anrebpa M Hayalla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Henento), B 11
Kkiacce — 136 JacoB (4 4aca B HE/IEINIO).



COJAEPKAHUE OBYUYEHUA
10 KJTACC

Yucaa v BIYMCICHUSA

Pannonansubie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble Mnepuoanueckue Apodu. [lpumenenue npoOel W NPOLEHTOB ISt
peLIEeHUs NPUKIAIHbIX 3a7a4 U3 Pa3JINYHbIX OTPACIEH 3HAHUW U PEaJIbHOM KU3HMU.

JelictBuTenpHble  uuciia. PanuoHanbHBIE W UPPAUMOHAIBHBIE YHUCITA.
ApudpmeTnueckue  onepanMu € JCWCTBUTEIBHBIMU  4HCIaMd.  Moynb
JEeWCTBUTEIBLHOTO YHCIIa U ero cBoicTBa. [IpubmmkEHHbIE BRIYMCIICHUS, MTPaBUIa
OKpYTJICHHUS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ uensiM nokazateneM. bunom Herlotona. HWcnonib3oBaHue
MOJIXOAIIECH (OPMBI 3aNUCH IEUCTBUTEIBHBIX YNCEN AJISl PEIICHUS TPAKTHYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypaJIbHOM CTENEHHU U €ro CBOICTBA.

CreneHbp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBbHBIM IOKA3aTECIIEM.

Jlorapudm uymcma. CpoiictBa norapupma. JlecaTuuHble W HaTypasbHbIC
JoTapu(MBbI.

CHHyC, KOCHUHYC, TaHI€HC, KOTAaHT€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
apKKOCUHYC M apKTaHI'€HC YUCIOBOTO apryMEHTA.

YpaBHeHMs U HEpaBeHCTBA

ToxaecTBa W TOXAECTBEHHbIE MpeoOpa3oBaHHs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHUSI W ypaBHEHHs-CiencTBusA. HepaBeHCTBO,
pELIECHNE HEPABEHCTBA.

OCHOBHBIE METO/bI PEHICHUS LEIbIX U APOOHO-PAIIMOHATIBHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOrOwWIEHbl OT OJHOW IIEpEMEHHOW. JleneHue MHOrowieHa Ha
MHOTO4JIeH ¢ ocTaTkoM. Teopema bezy. MHOrouneHs! ¢ easiMu KO3PPUITHESHTaAMU.
Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUMN, COIEPKAIIMX CTENIEHU U KOPHH.

HppanmonanpHbie YPaBHEHHS. OcHOBHBIE METO/bI peLeHus
UPpaLMOHAIBHBIX YPAaBHEHUM.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHUS MOKA3aTEIbHBIX

YPaBHECHUU.

[IpeoOpa3zoBaHue BbIpaXXEHH, COAEpKALTUX JIOTapU(MBbI.

Jlorapupmuueckue YpaBHEHHS. OcHOBHBIE METO/IbI pelIeHus
Jorapu(pMUIECKIX ypaBHECHUH.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIbL. [IpeobOpazoBanue

TPUTOHOMETPUUECKUX BbIpaKEHU . PelieHre TpuroHoMeTpruieckux ypaBHEHUH.



Pemienne cucreM nMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHuil. OnpeaenuTens MaTPUILbl 2 X2, €ro FTEOMETPUYECKUI CMBICI U CBOMCTBA,
BBIYMCJICHUE €T0 3HAYECHUS, NPUMEHEHUE OINPENEIUTENS I PELICHUS] CUCTEMBI
JMHEWHBIX ypaBHEHWI. PellleHWe NPUKIAIHBIX 3a/ad C MOMOIIBK) CHCTEMBI
JIMHEWHBIX ypaBHEeHUN. VcciienoBaHue oCTpOEHHOM MOJEIN € TIOMOIIBI0 MATPUIL
Y OTIPENICIIUTEIICH.

[TocTpoeHne MaTeMaTUYECKMX MOJENEH PEANbHOM CHUTyalMH C IOMOIIBIO
YpPaBHEHUW U HEpPaBEHCTB. [IpuMeHEHME ypaBHEHUNW U HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3aJa4 U 3a/1a4 U3 pa3IMYHbIX 00JaCTel HAYKU U peaibHOM KU3HU.

DyHKUMM U TPaPUKHU

Oynkuus, crnocoObl 3afanus (GyHKIUU. B3aumHO o00paTHbIe (QYHKIMH.
Komnosumus Qynkumii. 'papuk  ¢GyHKImu. OaemMeHTapHbIe NTpeoOpa3oBaHUs
rpaduKoB GyHKIUH.

OO6nactb ompeneneHuss 1 MHOXKECTBO 3HaueHud (yukumu. Hynu QyHkimm.
[TpoMexyTku 3HaKOMOCTOSHCTBA. YETHBIE U Heu€THbIe QyHKIUH. [lepuoanueckue
¢ynkun. IlpomexxyTku MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U MUHUMYMBbI
dbynkuun. Hanbospiee n HauMeHbIee 3Ha4eHUsT QYHKIIMA HA POMEXKYTKE.

Jluneiinasi, KBaJpaThyHas W APOOHO-NMHEWHas (QYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHNE U MTOCTPOEHUE UX TPadUKOB.

CrenenHas QpyHKIMS C HATypaldbHBIM M IEJBIM MOKa3zarenaeMm. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaguK KOpHS N-0if cTeneHu Kak GyHKIIUU 00paTHOM CTENeHH
C HATypaJIbHBIM OKA3aTEIEM.

[TokazatenbHast u Jjorapupmuyeckas (yHKIHUHA, UX CBOMCTBA M Tpadukwy.
Hcnonb3zoBanue rpadgukoB GyHKIMMA 1715 pelIeHUs] ypaBHEHUH.

TpuroHomerpuueckass OKPYKHOCTb, OIPEAEICHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEeHTa.

QOYHKIMOHAIBHBIE 3aBUCHMOCTH B PpEANBHBIX MPOLECCAX U SBICHUSX.
['paduku peasibHBIX 3aBUCUMOCTEIA.

Hauana MaTeMaTH4eCcKOro aHajn3a

[TocienoBaTenbHOCTH, CHOCOOBI 3amaHUsl IIOCJIEAOBATEILHOCTEH. MeTon
MaTeMaTHYECKON MHAYKINH. MOHOTOHHBIE M OTPAaHUYEHHBIE IT0CIE0BATEIBHOCTH.
Hcropusi BOZHMKHOBEHUS MAaTEMaTUYECKOIO aHalM3a KakK aHaiu3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckast 1 reOMeTpHUecKas mporpeccuu. beckoHeuHo yObIBaromias
reoMerpuueckas nporpeccusi. CyMma 0€CKOHEYHO YyOBIBAIOIIEH TeOMETPUYECKON
nporpeccuu. JIMHEMHbIA U SKCIIOHEHIMAIbHBIN pocT. Hucno €. @opmyia CI0KHBIX
NpoLEeHTOB. VcCHosib30BaHWE TPOTrPeCcCHH I PEIICHUS peajbHbIX 3aaad
IIPUKJIATHOTO XapaKTepa.



HemnpepriBHble (yHKIHE W WX CBOWCTBA. TOYKH pa3pbiBa. ACHMIITOTHI
rpaduxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEPHIBHBIX HAa OTpe3ke. Meron
UHTEPBAJIOB JUIsl PEIICHUs HEpPaBEHCTB. l[IpuMeHeHHe CBOICTB HEMPEPBIBHBIX
(GyHKIMI 17151 penieHus 3a1a4.

ITepBas u BrOpas npousBoaHble GyHKIMU. OnpeneneHrue, reOMeTpUUECKUi U
bu3znyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeIbHOM K rpa@uKy (yHKIIHH.

[TpousBogubie  anmeMeHTapHbiX  ¢GyHKuui.  [IpousBomnas  cyMMbl,
IIPOU3BENIEHUS, YACTHOTO U KOMITO3UIIUU (PYHKIIHI.

MHoskecTBa M JIOrHKA

MHoxecTBO, onepanMu HaJ MHOXECTBAMM M HMX CBOMCTBA. JlnarpaMMsbl
Oiinepa—Benna. IIpuMeHeHHe TEOPETHKO-MHOKECTBEHHOIO —amnmapara s
ONMCAaHUsl PEaJbHBIX NPOLECCOB M SBJICHWM, MPU PEUIEHUH 3aJad U3 APYTHX
y4EOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTEMaTHYECKOro OOBEKTa, CIEACTBHE,
JT0Ka3aTeJIbCTBO, PABHOCHJIBHBIE YPABHEHHSI.

11 KJTACC

Yucaa v BIYMCICHUSA

Harypanbsubie u nensle yucna. [IpumeHeHne NpuU3HAKOB JEIUMOCTH LIENBIX
yuces, HauOoybmuik oOuui nenutens (nanee — HOJl) m HamMeHblee oOlee
kpatHoe (nanee — HOK), octaTkoB 1o moay:ito, anropurma EBkiuaa s pemeHus
3a/1a4 B IIEJIbIX YHUCIIAX.

Kommnekcuple uuncna. AnreOpawdeckas W TpUTOHOMETpUYecKas (HOpPMBI
3aMUCH KOMIUIEKCHOTO 4YHCia. ApudMeTHuecKue OoIepalnudd ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrn u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCET IS PEIICHHs (PU3NUECKUX U TEOMETPUUICCKUX 3a71ad.

YpaBHeHMs U HEpaBeHCTBA

CucremMa 1 COBOKYITHOCTh YPABHEHUI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
U CUCTEMBI-CIIEACTBHS. PABHOCHIIbHBIE HEPABEHCTBA.

OTOOp  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHH C  MOMOILBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH. PelieHre TpuroHoMeTpu4eCKUX HEPaBEHCTB.

OCHOBHBIE METOJABl PEIICHUS TOKAa3aTelIbHbIX U  JIOrapUPMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIUOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJbI PEIICHUS CHUCTEM M COBOKYIHOCTEH palMOHAIbHBIX,
UPpAMOHATBHBIX, TOKA3aTEIbHBIX U JOTaPU(PMUUIECKUX YPABHCHHM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IapaMETPaMHU.



[IpuMeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PELIEHUI0 MaTEMAaTHYECKHUX
3a]a4 1 33/1a4 U3 Pa3IMYHbIX 00JaCTel HAYKU U pealbHOMN KU3HU, HHTEPIPETALUs
NOJIyYEHHBIX PE3YyJIbTATOB.

DyHKUMM U TPaPUKHU

I'paduk kommozunum GyHkU. ['eomerpuueckue oOpa3bl ypaBHEHUN W
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIIUHN, UX CBOWCTBA U TPadUKH.

['padrueckne meronpl pelieHHs YpaBHEHHM M HepaBeHCTB. ['paduueckue
METO/bI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QyHKIUN Ui HCCIEIOBAaHUS MPOIECCOB U
3aBHCHMOCTEH, KOTOpPhIE€ BO3HUKAIOT IMPH PEIICHUU 3a7ad U3 APYTUX Y4eOHBIX
IIPEAMETOB U PEATIbHOM KU3HHU.

Hauyana MaTeMaTH4ecKOro aHajaimn3a

[IpumeHeHre Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U
sKcTpeMyMbl. Haxoxxnenne HanboabIero 1 HANMEHbIIEro 3HaUeHUH HellpephIBHON
(GYHKIIMHM Ha OTpE3Ke.

[IpumMeHeHne NpOM3BOMHOM I HAXOXKIECHHS HAWIY4ylIero peleHus B
NPUKIAIHBIX 3aJa4dax, IS ONpPEAENEHUS CKOPOCTH M YCKOPEHHUs Mpolecca,
3a71aHHOTO (hOPMYJIOM WU TpadUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpasHbIX. IlepBooOpasHbie
sneMeHTapHbIX QyHkuuid. [IpaBuna HaxoxaeHUS TEPBOOOPA3HBIX.

HNnTerpain. ['eomerpudeckuid CMbICI HHTETpalia. Beruncienue onpeaei€HHOro
uHTerpaia no gpopmysne Herotona-JleitoHuna.

[IpumeHeHue wHTErpana A HAXOXKIEHUsS IUIOWAAe miIockux ¢Guryp u
00BEMOB r€OMETPUUECKHX TEJI.

[Tpumepsr pemennii nuddepeHIMaNbHBIX ypaBHEHUH. MareMaTudeckoe
MOJICIMPOBAHUE PEAIbHBIX IMPOILECCOB C TOMOILIBIO AuddepeHInaIbHbIX
YPaBHECHUU.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VYUYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBI VYPOBEHb) HA VYPOBHE CPEJHEIO OBFIIETO
OBPA3OBAHUIS

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMH 00YYarOIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOT0O 00IIECTBA, TPEICTABICHHE O MATEMAaTHYECKIX
OCHOBaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBJICHUH, MpoOLELyp
IpOKJIAaHCKOTO  oOmiecTtBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMU B COOTBETCTBUM C HX
GyHKIUSIMHU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUMUCKON T'Pa)KIAHCKOM MICHTUYHOCTH, YBAXEHUS K
MPOIUIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMAaTHUKH, IEHHOCTHOE OTHOIIECHUE K
JOCTHKEHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUUCKON MAaTEMAaTUYECKOU LIKOJIBI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHHM B JAPYIMX HayKax, TEXHOJOTHSX, cdepax
HDKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTHKEHUN HAYKH U JEATENBHOCTBIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOUYUBOIO Oy IyIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHKY MaTe€MaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/]1a4, PELICHH, pacCyKIAeHUI, BOCOPUUMYUBOCTD K
MaTEMaTUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJI0B HCKYCCTBA;

5) pu3uUecKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATh MaTeMaTH4YeCKUE 3HaHUS B
UHTEpecax 3710pOBOro U 6€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0pOBBIO (3I0pOBOE MHUTaHUE, COATAaHCHUPOBAHHBIA PEKUM 3aHATUNA U
OT/bIXa, peryispHas ¢u3ndeckas aKTUBHOCTD), (PU3MUECKOE COBEPIIIEHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOHUs, HHTEpeC K
pa3nuuHbiM  chepam  Mpo(ecCHOHANBHON  JNEATENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpILIATh OCO3HAHHBIA BBHIOOP
Oynymeld mnpodeccur U peaiv30BbIBATH COOCTBEHHBIE IKU3HEHHBIC IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
CaMOOOpPa30BaHUI0 HA MPOTSKEHUH BCEM KU3HU, TOTOBHOCTH K AaKTHBHOMY
Y4acTHUIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0TU4eCKOTr0 BOCIIMTAHUSA:

Cc(hOPMUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIbTYphl, TTOHHUMAHUE BIIUSHUS
COLMAIBHO-YKOHOMUYECKUX TMPOLECCOB HA COCTOSTHUE MPUPOJHOM U COLMAJIBHOU
CpeIlbl, 0CO3HAHHE TJIO0ABHOTO XapaKTepa dKOJOTUUECKHUX MPOOJIeM, OPUCHTAITUS
Ha TIPUMCHEHHE MaTEeMAaTHYEeCKUX 3HAHUW IS pelieHusl 3agad B o0JacTu
OKPY’KAIOLIEH Cpe/pbl, IUIAHUPOBAHME TMOCTYNKOB M OLEHKH HX BO3MOXKHBIX
TOCJIEACTBUN UISI OKPYIKAKOIIEH CPELBI;

8) neHHOCTH HAYYHOI'O ITO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U 00IIIECTBEHHOMN MPAKTHUKH, TOHUMAaHUE MaTEeMaTHYECKOM
HayKH Kak chephl 4eIOBEYECKON AEATEIbHOCTH, ITANIOB €€ pa3BUTHS U 3HAYUMOCTHU
JUISL Pa3BUTHUSL IUBUJIN3ALINY, OBJIAJICHUE SI3bIKOM MATEMATHUKUA U MAaTEMaTUYECKOM
KYJbTYpPOU KakK CpeJICTBOM MMO3HAHUS MHPA, TOTOBHOCTh OCYLIECTBIIATH IPOECKTHYIO
Y UCCIIEIOBATENCKYIO JEATEIbHOCTh HHANBUIYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHMBEPCAJbHBIE YUeOHbIE HeiiCTBHS

Bba3oBble JJornueckue geiicTBUA:

BBISIBIISAITH M XapPaKTEPU30BaTh CYIIECTBCHHBIE MPHU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHSATUH, OTHOIICHWA MEXAY TMOHATHSIMHU, (POPMYIHPOBATH
OTIPE/ICJICHUS TIOHSATUM, YCTAaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIINH,
OCHOBaHMsI /1711 000OIIICHUS U CPAaBHEHUS, KPUTEPUHU MPOBOJUMOI0 aHAIIN3A;

BOCIIPUHUMATh,  (OopMyIupoBaTh U  NPEOOpPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIC;

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIIOACHUAX U YTBEPXKICHHUSIX, Mpeajiaratb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEUHI;

JIeJIaTh BBIBOABI C HCHOJIb30BAHUEM 3aKOHOB JIOTHKH, AEAYKTUBHBIX U
VWHIYKTUBHBIX YMO3AaKJIIOUEHUH, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(TpsiMbI€ ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIIUIO, IPUBOIUTHh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

BEIOWPATh CMOCOO pemieHnus Yy4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BapUAHTOB PEIICHUS, BEIOMPATh HAanOO0JIee MOIXOAAIINN C Y4ETOM CaMOCTOSI TETHHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBnle ucciiegoBarebLcKue 1eHCTBUA:



UCIIONIb30BaTh BOMPOCHI Kak MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh  BOMPOCH,  (UKCHpYIOIIME  MPOTHBOpPEYHE,  MpoOJeMy,
yCTaHaBIMBAaTh MCKOMOE U JaHHOE, (pOpMHpOBaTH TMMOTE3Y, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0BaHNE
10 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, sIBJICHHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SBICHUSIMH, MPOLIECCAMU;

CaMOCTOATENBbHO (HOpMyIIMpOBaTh 0OOOLICHUS W BBIBOJABI MO pe3yJbTaTaM
NpOBEAEHHOTO  HAOMIOACHMS, UCCIEIOBaHMS, OICHWBAaTh  JIOCTOBEPHOCTH
HIOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IMpoLecca, a TaKXKe BbBIABUTATDH
IPENOJIOKEHUS O €TO PA3BUTHUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIIAATh IeUIUTH MHPOPMAIMY, JTAHHBIX, HEOOXOJUMBIX AJISi OTBETa Ha
BONPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh UH(POPMAIIMIO U3 UCTOYHUKOB Pa3JIMYHbIX THUIOB, aHAIU3UPOBATH,
CHUCTEMaTU3UPOBATh U MHTEPIIPETUPOBATHh HH(OPMALIMIO PANTUYHBIX BUIOB U (hOpM
IpEeCTaBICHHUS;

CTPYKTYpHUpOBaTh MH(POPMALNIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHUBATH HaAEKHOCTD uHbopMaIuu o CaMOCTOSITEJILHO
cOpPMyYITHPOBAHHBIM KPUTEPHUSIM.

KoMMmyHMKaTHBHbIE YHUBeEPCcAJbHbIE YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYXKIACHHUS B COOTBETCTBHH C yYCIOBUSIMH U
IEIAMU OOIICHUS, SICHO, TOYHO, TPAaMOTHO BBIpaKaTh CBOKO TOYKY 3PCHHS B YCTHBIX
N TIIMCBMCHHBIX TCKCTaX, JAaBaTb IIOACHCHHUA IIO XOI[y pemeHHa 3agadu,
KOMMEHTHPOBATH IOJy4YEHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXKIIEHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOM TEMBI,
npoOJIeMBbl, pemaeMol 3a7aud, BBICKA3bIBaTh WJCH, HAIICJIICHHBIE Ha IIOWCK
pEIICHUS, COIMOCTABIATh CBOM CYXKJICHUS C CYXJICHHSIMH JPYTHX YYaCTHHUKOB
nuainora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIIUNA, B KOPPEKTHOU (opme
dbopMyIUpPOBaThH PA3HOTIACHS, CBOM BO3PAKCHUS,

IIPEICTABIIATh PE3YyJIbTAThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, HCCIICIOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GoOpMaT BBICTYIUICHHS C Yy4E€TOM 3ajad
MIPE3EHTAIlUN U 0COOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:



COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4ETOM UMEIOIINUXCST PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(DOpPMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJIAJ€Th  HABBIKAMHM  IO3HABATENbHOM  pediekcud KaKk  OCO3HaHUSs
COBEPIIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YIHTATOB, BIAJICThH
crnocobaMM CaMOIIPOBEPKH, CaMOKOHTPOJSl Ipoliecca M pe3yJibTaTa pelieHus
MaTeMaTUUYEeCKOHN 3a/1a4M;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH IIPH PELICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
HalJEHHBIX OIINOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OIICHMBATh COOTBETCTBUE PE3yJIbTATA IIEIU U YCIOBUAM, OOBSICHATH TPUYUHBI
JOCTHKEHUSI WIM HEIOCTUKEHUSI PE3YJIbTaTOB AESITEIbHOCTH, HAXOJUTh OUINOKY,
JaBaTh OILIEHKY NPUOOPETEHHOMY OTIBITY.

CoBMmecTHAasI 1eATEIbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBHUIYJIHON
paboThl mTpu pemeHnH y4YeOHBIX 3a7ad, TPUHUMATh IIedh COBMECTHOU
NeSATEIbHOCTH, IJIAHUPOBATh OPraHHU3aLMI0 COBMECTHOW pabOThl, pacrpeaciiiarh
BUJIBI pa0bOT, IOTOBAPUBATHCS, 00CYXAaTh MPOLIECC U pe3ysIbTaT paboThl, 000011aTh
MHEHUS HECKOJBKHUX JIOJICH;

y4acTBOBaTh B TPYNMNOBBIX (Gopmax paboThl (00Cyx)aeHUSI, OOMEH MHEHHUIA,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJHATH CBOIO YaCTh PA0OTHI U KOOPJIUHUPOBATH
CBOM JICHCTBUS C IPYTUMH YJIEHAMHU KOMaH/Ibl, OI[EHUBATh KAY€CTBO CBOETO BKJIa/1a
B OOWMUHA TOPOAYKT TO KpUTEpUsiM, CGHOPMYJIUPOBAHHBIM  YYaCTHHUKAMU
B3aUMOJICHUCTBUA.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonmy oOyuenus B 10 kjacce 0Oy4aromuics TOJYYHUT CIIETYIONTHE
IpEeIMETHbIE PE3yJbTAaThl MO OTACIbHBIM T€MaM pabouyel MporpamMmbl y4eOHOTO
Kypca «Anredpa u Havyajla MaTEeMaTUYECKOr0 aHaTU3a»:

Yuciia 1 BbIYUCITIEHNS:

CBOOOJTHO OTEpPUPOBATh MOHATHUSMU: PAIMOHAIBHOE YHCIO0, OECKOHEYHas
nepuoanyeckasl JIpoOb, TPOLEHTHI, HPPAIMOHAIILHOE YHCIO, MHOXECTBa
palMOHANBHBIX U IEUCTBUTENBHBIX YUCEI, MOJIYJIb IEUCTBUTEIILHOTO YUCIIA,

OPUMEHATh JIpoOM M TPOLIEHTHI ISl PEIICHUs MNPUKIAAHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U pealbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BRIUMCIICHUS, TPABUJIA OKPYTIICHUS, IPUKUIKY U
OIICHKY pe3yJIbTaTa BEIYMCICHUN;



CBOOOJTHO ONEPUPOBATHh MOHSATHEM: CTENEHb C IEJNbIM IOKa3aTeleM,
UCIOJIB30BaTh MOAXOIALLYI0 (POPMY 3aMUCH JEHCTBUTEIBHBIX YUCEN ATl PEeIICHUs
IIPAKTUYECKUX 3a/1a4 U MIPEICTABIICHUS JaHHBIX;

CBOOOJHO ONEpPUPOBATh MOHATHEM: APUPMETHUUECKUNA KOPEHb HATYpPAJIBHOU
CTEIICHU;

CBOOOJTHO OIEPUPOBATH MOHATHEM: CTENEHb C PALlMOHAIBHBIM [TOKA3aTENIEM;

CBOOOJHO OIEpPUPOBATh MOHATUSAMU: JIOrapudM UHCIA, JECATUYHBIE WU
HaTypaJIbHbIE JIOTaPUPMBL;

CBOOOZHO ONEPUPOBATh MOHITUSIMH: CUHYC, KOCHUHYC, TAHT€HC, KOTAHI'€HC
YHUCIIOBOIO apTyMEHTA;

ONEpPUPOBATh MOHATUAMM: aAPKCHHYC, aPKKOCUHYC M apKTaHI'€HC YHMCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJHO ONEpPUPOBATH MOHATHAMH: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCHUIIBHBIE HEPABEHCTBA,

OPUMEHATHh pPa3MYHBIE METOJbl PEIICHUS pPAalMOHAIBHBIX U JApPOOHO-
pallOHAJIBHBIX YPaBHEHWM, IPUMEHATH METOJ HWHTEPBAJIOB JUISl PELICHHUS
HEPABEHCTB;

CBOOOZHO OINEPUPOBATh MOHATUSMU: MHOTOYJIEH OT OJHOW NEPEMEHHOI,
MHOTOYJICH C LEIbIMU KO3 PUIIEHTaMU, KOPHU MHOTOUJICHA, IPUMEHSThH JICJICHHUE
MHOI'OYJIECHA Ha MHOI'OWIEH C OCTaTKoM, Teopemy besdy m teopemy Buera mis
peuieHus 3a1ay;

CBOOOZHO ONEpUpPOBaTh MOHATUAMM: CHUCTEMA JIMHEHWHBIX YpaBHEHMI,
MaTpuLa, ONPENEIUTENh MaTpullbl 2 X 2 M €ro IEOMETPUYECKUHA CMBICI,
UCITI0JIb30BaTh CBOMCTBA ONpENEHAUTENs 2 X 2 JUIsl BBIYMCIEHUS €ro 3HAYCHUS,
IPUMEHSTh ONPEACIIUTENN U1 PELICHHUs CUCTEMbl JIMHEWHBIX YPAaBHEHWH,
MOJEJINPOBATh PEAIBHBIE CUTYallUH C IIOMOIIBIO CUCTEMBI JIMHEWHBIX YPAaBHECHUH,
UCCJIENOBATh IIOCTPOCHHBIE MOJEIM C IIOMOINBID MAaTpUILl U ONPEIACIUTEIICH,
VHTEPIIPETUPOBATH ITOJy4YEHHBIN pe3yJIbTarT;

UCIIONIb30BAaTh CBOWCTBA JIGHCTBUH C KOPHSAMU JJs MpeoOpa3oBaHUA
BBIPAKEHN;

BBINOJIHATH Pe0Opa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJIEPKAILMX CTEIEHH C
palMOHAIBHBIM [TOKA3aTEIIEM;

UCIIOJIb30BaTh CBONCTBA aorapudmoB TUISL npeodpazoBaHus
Jorapu(pMUUECKUX BBIPAKECHUN;

CBOOOZHO ONEPUPOBATh NOHATHUAMU: HpPPALMOHAJIbHBIC, MMOKA3aTEIbHbIE U
jorapu(pMHUECKr€e YpaBHEHUS, HAXOAUTh UX PELIECHHUS C TIOMOIIbIO PaBHOCUIIBHBIX
NIEPEXO0B WJIA OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUECKUe (HOPMYIIbI sl TPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOZHO OINEPUPOBATH MOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OpUMEHATh HeoOXoauMble  (QOpPMyJbl  JUIs  PEHICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHMUIA;

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
BBIPQXEHUS, YpPaBHEHHUS, HEPABEHCTBA IO YCJIOBHMIO 3aJlayM, MCCIEIOBATh
IOCTPOCHHBIE MOJIETIH C MCIIOJIb30BaHUEM allapaTa ajareopsl.

DyHKUMM U TPapuKu:

CBOOOJTHO OMEpPUPOBATh MOHATUAMU: (DYHKIHS, CIOCOOBI 3a1aHusl QYHKIINH,
B3aMMHO OOpaTHble (QYHKIUH, KOMOO3UIMSA (yHKUUN, Trpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTAapHBIE MTPe0Opa3oBaHus rpadUKoB PyHKINIH;

CBOOOJTHO OMEPUPOBATH MOHATUSAMHU: OOJIACTH OMpEIENEHUS] U MHOXKECTBO
3Ha4eHUd PYHKIMHU, HyIU QYHKIIUU, TIPOMEXYTKU 3HAKOTIOCTOSHCTBA,

CBOOOZHO OMNEpUPOBATH TMOHATUSAMU: UYETHBIE W HEYETHbIE (QYHKIUH,
nepuoanueckre QyHKINU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMbl (DyHKUIMHK, HaumOOJblllee M HaWMEHbIIee 3HauyeHHue (YyHKIUU Ha
IPOMEKYTKE;

CBOOOJTHO OMEPUPOBATH MOHATUSAMU: CTETIEHHAs] (PYHKLUS C HaTypaJbHBIM U
LEJNbIM TOKa3zareiaeM, rpapuK CTENEeHHOW (PYHKIMH C HATYpPaJbHBIM U LEJIbIM
nokasaresneM, rpa@uk KOpHsS n-0il CTeNeHM Kak (PYHKIHMM OOpaTHOM CTENEeHU ¢
HATypaJIbHBIM IT0Ka3aTelleM;

ONepUpOBaTh TOHATUSAMH: JIMHEHHas, KBaJpaTHYHAs M JIpOOHO-TUHEHHas
(yHKIMY, BHITIOTHSTD 3JIEMEHTApHOE MCCIIeI0BaHUE U IIOCTPOCHUE UX TPa(HKOB;

CBOOOZHO OIEpUpPOBaTh MOHSATHUSMU: IOKa3aTelbHas M Jorapudmuueckas
(GyHKIMM, UX CBOMCTBA M TpaduKH, HCIOJIb30BaTh MX TIpaduKu AN pelieHus
YPaBHECHU;

CBOOOJTHO OMNEPUPOBATH MOHATUSMH: TPUTOHOMETPUYECKas OKPY>KHOCTH,
oTpeziesieHue TPUTOHOMETPUUECKUX (DYHKIIUN YUCIOBOTO apryMEHTa;

UCIIONB30BaTh rpaduku  (GyHKUUH JUIs  HCCIEAOBAHUA MPOIECCOB H
3aBHCHUMOCTEH MpPU PEUICHUH 3a7a4 U3 IPYTuX Y4eOHBbIX MPEAMETOB M PEaTbHOU
KHU3HH, BBIpaXXaTh GOpMyJIaMH 3aBUCUMOCTH MEKAY BEINYMHAMU;

Hauana MaTeMaTH4eCKOro aHAIu3Aa:

CBOOOZHO OMEpUpPOBaTh MOHATHIMH: apHUPMETHUECKas U TeOMETpHUYecKas
nporpeccusi, 06CKOHEUYHO yOBIBAIOIIAsl T€OMETPUYECKAsl POTPECCHs], TUHEHHBIN U
HKCTHIOHEHIIMATIBHBIN POCT, (hOpMyJia CIOKHBIX IPOILIEHTOB, UMETh IIPECTABICHHUE O
KOHCTaHTE;

UCTOJIb30BaTh MPOTPECCUU NSl PEUICHUs peajbHBIX 3a/ad IMPHUKIATHOTO
Xapakrepa;



CBOOOJHO OMEPUPOBATH MOHATHIMHU: TOCIEI0BATENBHOCTD, CIIOCOOBI 3aaHUS
NOCJIEOBATEIBHOCTEH, MOHOTOHHBIE M OIPAaHWYEHHBIE IOCIIE0BATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOKIAEHUS MATEMATHYECKOr0 aHalh3a KaK aHajau3a
OECKOHEUHO MaJbIX;

CBOOOJTHO ONEPUPOBATH MOHATUSAMHU: HETIPEPBIBHBIE (YHKIIUU, TOUKH pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI rpaduka QyHKINH;

CBOOOJHO OMEpUPOBATH MOHATHEM: (DYHKLHS, HEMpPEphIBHAS Ha OTPE3KeE,
NPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKIMHN Il pEIICHUS 3a/1a4;

CBOOOJTHO OIEpUPOBaTh TMOHIATUSIMHU: TIepBas U BTOpask IPOU3BOIHbBIC
byHKIMHU, KacaTenbHas K rpaduky QyHKIUU;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOU3BEICHUS, YACTHOIO U KOMMO3ULIUU
NBYX (PYHKITUH, 3HATh TPOU3BOAHBIC AIIEMEHTAPHBIX (PYHKITUN;

UCIIOJIb30BaTh T€OMETPUUECKUN M (DU3UYECKUH CMBICI MPOU3BOJIHON ISt
penieHus 3aaay.

MHokecTBa M JIOTHKA:

CBOOOZHO  OMEpPUPOBaTh TMOHATHUSMU: MHOXKECTBO, ONEpaluud  Haj
MHOXECTBaMU;

UCITI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jyisi ONMCaHUs pealbHbIX
MPOLIECCOB U SIBJICHUM, TP PELICHUH 3a]1a4 U3 APYTUX y4eOHbIX MPEAMETOB;

CBOOOZHO OINEpPUPOBATh MOHATUSMU: OINpEACNICHUE, TeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOIO0 OOBEKTA, T0KA3ATENBCTBO, PABHOCHIIBHbBIE
ypaBHEHUS U HEPABEHCTBA.

K koniy obyuenuss B 11 kJjacce oOy4aroIIMICSd MOJYYUT CIEAYIOIIHE
IpEeIMETHbIE PE3YJbTAaThl MO OTACIbHBIM T€MaM pabouyel MmporpamMmbl y4eOHOTO
Kypca «Anredpa 1 Hayana MaTeMaTHUYECKOIO aHAIA3a»:

Yucsa ¥ BIYMCICHUSA:

CBOOOJTHO ONIEPUPOBATH MOHITUSIMU: HATYPAIBHOE U 1IE€JI0€ YU CIIO, MHOKECTBA
HATYpPaJbHBIX U LIEJIbIX YHCEeJI, UCIO0Jb30BaTh MPU3HAKU JIETUMOCTH LIEJbIX YHUCEl,
HOJ/l m HOK HaTypanpHBIX 4MCeNl I PELICHHs 3ahad, IPUMEHSTh aJTOPUTM
EBxnnpa;

CBOOOZHO OIEpUpPOBaTh TMOHSATHEM OCTaTKa IO MOJIYJIO, 3alUChIBATh
HATypaJibHbIE YKCIIA B PA3JIMYHbBIX MO3UIIMOHHBIX CHCTEMaX CUUCIICHMUS;

CBOOOJIHO OMEPUPOBATH MOHATUSIMHU: KOMIUIEKCHOE YHMCIO W MHOXECTBO
KOMITJIEKCHBIX YHWCEJI, MPEJCTaBISATh KOMIUICKCHBIE YHCIia B anreOpandeckor u
TPUTOHOMETPHUUECKON (hOpME, BBHITIOIHATH apU(PMETHICCKUE ONEpaIii ¢ HUIMHU U
M300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJTHO ONEPHPOBATH TOHATHSIMU: HppaAlMOHANIBHBIC, MOKAa3aTeIbHBIE U
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX MTEPEXOJIOB;

OCYIIECTBISAITh OTOOP KOpPHEH TMpU PpEIIeHUH TPUTOHOMETPUUYECKOTO
YpaBHEHMUS;

CBOOOJTHO OTEPUPOBATH TMOHATHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO,
OPUMEHATh  HEOoOXoawmbie  (HOPMYJIBI  JJIT  PEIICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OTEPUPOBATH MOHATUAMH: CUCTEMAa U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBUS, HAXOAUTh PELICHUS
CHCTEMBI U COBOKYITHOCTEUW PAllMOHAIBHBIX, UPPALUOHAIBHBIX, ITIOKA3aTEIbHBIX U
Jorapu(MUYECKUX YPaBHECHUIN 1 HEPABCHCTB;

perarb pallOHAIIbHbIE, UppAaLMOHAJIbHBIE, MOKa3aTEJbHBIE,
jJorapuMUyecKrue U  TPUTOHOMETPUYECKHME YpaBHEHHMS U  HEPABEHCTBA,
coAepkKallrue MOAYJIA U TapaMETPBbI;

MPUMEHSTH TpaduuecKre MEeTOIbI I PEIICHHs] YPaBHEHUH M HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ IapaMeTpaMu;

MOJICIMPOBaTh peajbHble CUTyalldd Ha s3bIKE alreOpbl, COCTaBJIATh
BBIPDAKEHUS, YPAaBHEHUS, HEPABEHCTBA M HMX CHUCTEMBI IO YCIOBHIO 3aJayH,
WCCJIEIOBATh IOCTPOCHHBIE MOJENIM C WCIOJB30BAaHUEM ammapara aiareOpsl,
VHTEPIPETUPOBATH NTOJTYUYEHHBIN PE3YJIbTAT.

DyHKUMM U TPaPuKu:

CTPOUTh TpaduKKM KOMIO3UIMU (PYHKUUNA C TOMOIIBIO 3JIEMEHTApHOTrO
MCCJIEIOBAHUS U CBOWCTB KOMIO3UIMU JABYX (DYHKIIMIA;

CTPOUTH TEOMETPUYECKHE 00pa3bl YPAaBHCHH M HEPABEHCTB HA KOOPIMHATHON
IJIOCKOCTH;

CBOOOJTHO  OMEepUpOBaTh MOHATUSAMU: TpadUKH  TPUTOHOMETPUUYECKHUX
byHKIUH;

OpUMEHATh (GYHKIUUA IS MOJEIMPOBAHUS W HWCCIEAOBAHUS pPeaTbHBIX
IIPOLIECCOB.

Havajsa MmaTeMaTH4eCKOr0 aHAJIU3A:

UCITOJIb30BaTh MPOU3BOIHYIO JIJIsl KCCIIEOBAaHUSL (PYHKIIMA HA MOHOTOHHOCTh
U DKCTPEMYMBI;

HAXOJIUTh HAMOOJIbIICE U HAMMEHBIIIEE 3HAUCHHS (DYHKITUN HETPEPHIBHOW HA
OTpE3KE;

UCIIOJIb30BaTh MNPOU3BOAHYIO JISI HAXOXKACHUS HAWJIY4IlEr0 PELICHUs B
MPUKIIAJIHBIX, B TOM YHCJIE COLUAIBHO-O)KOHOMHUYECKUX, 3a7a4ax, AJIsl ONPEACICHUs
CKOPOCTH U YCKOPEHHMSI MPOIECCa, 3aJaHHOTO (GOpMYJIoi UK TpaduKom;



CBOOOZHO ONEpUpOBaTh TMOHATUSAMHU: TEpPBOOOpa3Has, ONpeAeTEHHBIN
UHTETpall, HaXOAWUTh NEePBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKIMNA U BBIYUCIATH
uHTerpan no gopmysie Horotona-JleliOnua;

HaXOAMTH IJIOLIAAH IUIOCKUX GUTYp U OOBEMBI TE ¢ TOMOLIbIO UHTETpaa;

UMETh TPEJCTaBICHUE O MAaTEMATHUYECKOM MOJEIMPOBAHUM Ha IpUMEpPE
cocTaBiieHUs AU PepeHnanbHbIX YpaBHEHUM;

pemiath MNPUKJIaJHbIE 33aa4d, B TOM YHCIE COLUATBHO-IKOHOMUYECKOTO U
(U3UYECKOT0 XapaKTepa, CPeACTBAMU MAaTEMAaTUYECKOTO aHAJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouaunyecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
n/n NPOrpamMMbl Bcero Kontposbnpie  Tpakruieckue o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
MHO0X€eCTBO IeHCTBUTEILHELIX YHUCEI.
1 MHorounensl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBI TMHENHBIX
YpaBHEHUU
) Oynknuu v rpaduku. CrenenHas GyHKIHS C 12 |
LETIBIM MTOKa3aTeIeM
3 Apudmerndeckuil KOpeHb N-0i CTENEeHH. 15 1
HppaumonaibHble ypaBHEHUS
4 [TokazarenbHast pyHkius. [TokasarenbHble 10 1
YpaBHEHHUS
5 Jlorapudmudaeckas GpyHKIHS. 18 |
Jlorapudmuueckue ypaBHEHUS
6 TpUroHoMeTpUUECKHE BBIPAKEHUS U ” |
YpaBHEHUS
ITocnenoBaTenIbHOCTH U IIPOIPECCUU 10 1
HenpepsiBabie hynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KJIACC

KosaunyecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposBbie)
n/n NPOrpamMmbl Bcero Kontpoabneie  Ipakruteckue o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
1 HccnenoBanue GyHKIHN ¢ TOMOIIBIO ” 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 uHTETpal 12 1
3 I'paduku TpuroHOMETpUYECKUX PYHKITHAMN. 14 1
TpuronoMmeTpuyeckrue HepaBeHCTBA
4 WppanmonanbHble, MOKa3aTelbHbIE U 24 |
JorapuMuUecKre HepaBeHCTBa
KommiekcHbie uncia 10 1
HarypanbHblie u 1ienble yncina 10 1
CucreMbl panioHaTBHBIX, UPPALMOHATBEHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX 12 1
YpaBHEHUI
8 3ajauu ¢ mapameTpamu 16 1
9 [ToBTOpEeHME, 0000IIIEHNE, CHCTEMATH3 AL 16 )
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KonTtpoabHubie

Bcero
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3yYeHust

DJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIEC

pecypcbl

MHOk€ecTBO, oneparuy Hal
MHO’KECTBAMH U UX CBOMCTBA

Hwnarpammbl Diinepa-Benna

IIpuMeHeHne TeOpPETUKO-
MHO>KECTBEHHOT'O alapara s PeIeHUs
3a1a4

Pammmonansubie yncna. OOBIKHOBEHHEIE U
JIeCATUYHbIE JPOOU, IPOLIEHTHI,
OCeCKOHEUYHBIC TIEPUOANYECKUE APOOH

Pammmonansubie yncna. OOBIKHOBEHHEIE U
JECATUYHBIC TPOOH, TPOIICHTHI,
OCCKOHEYHBIC MTEPUOANIECKUE APOOH

[Ipumenenne qpoOeit u MPOIEHTOB IS
pelIeHMs TPUKIAIHBIX 3a/1a4

[Ipumenenne qpoOeit u MPOIEHTOB IS
pELICHUS TPUKIAIHBIX 3a/1a4

JleficTBuTENbHBIC YKClia. PanimonanbHbIC U
HUPpAIMOHAIILHBIE YHCIIa

Apudmernueckue onepanum ¢
JCWCTBUTEIBHBIMHU YHCIAMHU




10

Moaynp AEHCTBUTEIBHOIO YHCIIA U €70
CBOMCTBaA

11

[TpuGnmuxEHHbBIE BEIYNCIICHUS, TPaBHUIIa
OKpYIJICHUS, IPUKUJKA U OLICHKA
pe3yJibTaTa BIYUCIECHUI

12

OCHOBHBIE METO/IbI PEIICHUS LENbIX U
JIpOOHO-PaLMOHABHBIX YPaBHEHUHN U
HEPaBEHCTB

13

OCHOBHBIE METO/IbI PEIIEHUS LENbIX U
JIpOOHO-PALMOHAIBHBIX YPaBHEHUHN U
HEPABEHCTB

14

OCHOBHBIE METOIbI PEIICHUS IENBIX U
JIpOOHO-PALMOHAIBHBIX YPaBHEHUHN U
HEPABEHCTB

15

MHOrowieHsl OT OJHON NEPEMEHHOM.
Jenenne MHOro4JieHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

16

MHOTOWIEHBI C IETBIMH
koddunmentamu. Teopema Buera

17

Pemenue cucrem JTMHEHHBIX YpaBHEHHI

18

Pewienne cucreM JIMHENHBIX YPaBHEHUU

19

Marpuiia cucTeMsbl JTUHEHHBIX YPABHEHUM.

Onpenenurtenb MaTPULBI 2X2, €T0
r€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIYHCIICHUEC €TI0 3HAUYCHUA

20

Onpenenurtenb MaTPULBI 2X2, €r0
r€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIUKCJICHHE €r0 3HAYCHUS




21

[IpuMeHeHue onpeaenuTens 1 peleHus
CHCTEMBI JINHEHHBIX YPaBHEHUI

22

Pewrenne npukiiagHbIxX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUI

23

Pemenne npukiaaHbIX 3a/1a4 ¢ TOMOUIBIO
CHCTEMBI JINHEHHBIX YPaBHEHUI

24

KonTtponbHas pabora: "PanmonanbHble
ypaBHEHMsI U HepaBeHCTBA. CUCTEMBI
JIMHENHBIX ypaBHEHUN"

25

OyHKIMS, CIOCOOBI 3a/1aHus (YHKITUH.
B3anmuo obpaTHble QyHKITUH.
Komnosunus ¢pyHkumit

26

I'paduk GyHkIMU. DIEeMEHTapHBIC
npeoOpa3oBanus rpapukoB GyHKIMN

27

OO0nacTp onpeneneHus: 1 MHOKECTBO
3HaueHni pynkuu. Hymn dysakmmm.
[TpomMeXyTKH 3HAK MTOCTOSTHCTBA

28

Ué&rHple 1 HEUETHBIE (PYHKITUH.
[lepuonnyeckue ¢pynkimu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIMH

29

MaxkcuMyMbl U MUHUMYMBI (DyHKITUH.
Haubosnbiiee u HanMeHblIee 3HAYCHHUE
(GYHKIHN Ha TPOMEXKYTKE

30

Jlunelinas, kBagpaTudHas U JPOOHO-
AuHEeNHas pyHKIUH

31

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpOeHUE TPaPUKOB ATUX PYHKIIUNA




DJIeMEHTapHOE UCCIIEJOBAHUE U

32 .
MOCTpOeHUE TPaPUKOB ATUX PYHKIIUNA

1 Crenens c 11eJ1bIM TTOKa3aresieM. bunom
Herotona

34 CreneHn ¢ LIETIBIM ITIOKa3aTeneM. buaom
Herorona
CrenenHasi QyHKIUS C HATYpaITbHBIM U

35 LEJILIM NToKa3aTesieM. E€ cBolicTBa u
rpaduk

36 KonTtponbnas padora: "CrenenHast
¢ynkuus. E€ cBoiicTBa u rpapux"

37 Apudmerndeckuii KOpeHb HATypaTbLHOMN
CTENEHU U €ro CBOMCTBA

13 Apudmernueckuii KOpeHb HaTypabHON
CTEINEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKCHHH,
COJIepXKalINX CTEIIEHU U KOPHU

40 [IpeoOpazoBaHms YUCIOBBIX BRIPAKCHHH,
CoJIeprKalIiX CTENeHU U KOPHU

A1 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKCHHH,
CoJIeprKalIiX CTENEHH U KOPHU
Uppanmonanbubsie ypaBHeHUs1. OCHOBHBIE

42 METO/bI PELICHUS UPPALUOHAIBHBIX
YpaBHEHUU
Hppanuonanbusie ypaBHeHU. OCHOBHBIE

43 METO/IbI PEIICHUS UPPALUOHATBHBIX

YpaBHEHUU




Wppannonanbuble ypaBHeHHs. OCHOBHBIE

44 METO/IbI PEIICHUS UPPATUOHATBHBIX
ypaBHEHUU

45 PaBHOCHIIBHBIE TTEPEXO/IBI B pELICHUN
UPPALMOHATIBHBIX YPaBHEHUN

46 PaBHOCHIIbHBIE TIEPEXO/IbI B PEILICHUU
UPPALMOHATIBHBIX YpaBHEHUI

47 PaBHOCHIIbHBIE TIEPEXO/IbI B PEILICHUU
UPPALMOHATIBHBIX YpaBHEHUI

43 PaBHOCHIIBHBIE TTEPEXO/IBI B pELICHUN
UPPALMOHATIBHBIX YPaBHEHUN
CgoiicTBa 1 rpaduK KOPHS N-0il CTETICHU

49 KaK (PyHKIIMH OOpaTHOW CTENEHH C
HaTypaJIbHBIM MTOKa3aTelieM
CgoiicTBa 1 rpaduK KOPHS N-0il CTETICHU

50 KaK (PyHKIIMH OOpaTHOW CTENEHH C
HaTYpaJIbHBIM MOKa3aTelleM
KontponpHas pabdora: "CpoiicTBa 1

51 rpaduK KOpHS N-Oi CTETICHH.
HppanuonanbHbie ypaBHEHUA"

57 CreneHsb ¢ palliOHAIBHBIM [10KA3aTEIEM U
e€ CBOICTBA

53 CrerneHb ¢ pallMOHAILHBIM [TOKa3aTeIeM U
e€ CBOIICTBa

54 CreneHsb ¢ palliOHAIBHBIM [10KA3aTEIEM U
e€ CBOIICTBA

55 [oxa3zatenpHast QpyHKIHS, €€ CBOICTBA U

rpaduk




Hcnonp3oBanue rpaduka GyHKINM 115

56 pellIeHUs] ypaBHEHU I !

57 Hcnonp3oBanue rpaduka GyHKINM 115 )
peueHus ypaBHEHU I
ITokazarenbHble ypaBHeHUs. OCHOBHbBIE

58 METO/IbI PEIICHUS MOKa3aTEIbHbBIX 1
ypaBHEHUU
ITokazarenbHble ypaBHeHUs. OCHOBHbBIE

59 METO/IbI PEIICHUS MOKa3aTEIbHBIX 1
ypaBHEHUU
[oka3zatenbHble ypaBHeHUSI. OCHOBHBIC

60 METO/Ibl PEILIEHNUS TOKA3aTENbHBIX 1
ypaBHEHUU

61 KonTtponpHas padora: "I[lokazarenbHas )
¢ynkuus. [TokazarenbHele ypaBHeHUS"

62 Jlorapudm uucna. CoiicTsa jgorapudpma 1

63 Jlorapugm uncna. CoiicTBa jJorapudpma 1

64 Jlorapudm uucmna. CoiicTsa jgorapudpma 1

65 JlecaTUYHBIE U HATYpPAIbHBIC JTOTapH(PMbI 1

66 JlecsaTuHbIC U HATYypaJIbHBIC JTOTAPUPMBI 1

67 [IpeoOpazoBanme BEIpaKEHUH, !
coJIepXKaIiux Jorapudmpl

68 [IpeoOpazoBanme BEIpaKEHUH, !
coJiepKalIiX JoTrapu(pmbl

69 [IpeoOpa3zoBanue BBIpaKEHUH, 1
coJIepXKaIiux JorapudmMpl

70 Jlorapugmuueckas pyHKIus, €€ CBOHCTBA )

u rpadux




Jlorapudmuueckas pyHKIus, €€ CBOWCTBA

71
u rpaduk

7 Hcnonp3oBanue rpaduka GyHKINM 115
peueHus ypaBHEHU I

7 Hcnonb3oBanue rpaduka GyHKIUN 15
pellIeHUs] ypaBHEHU I
Jlorapugmuueckue ypaBHEHUS.

74 OCHOBHBIE METObI PELICHUS
JOrapu(pMHUUECKUX ypaBHEHUN
Jlorapugmuueckue ypaBHEHUS.

75 OcHOBHBIE METO/BI PELLICHUS
Jorapu(pMHUECKUX ypaBHEHUN
Jlorapugmuueckue ypaBHEHUs.

76 OcHOBHBIE METO/BI PELLICHUS
JOrapu(pMHUUECKUX ypaBHEHUN

77 PaBHOCHIIBHBIE TEPEXO/IBI B PEIIEHUN
JOrapu(pMHUUECKUX ypaBHEHUN

73 PaBHOCUIIBHBIE TTEPEXO/IBI B PEIICHUU
Jorapu(pMHUECKUX ypaBHEHUN
KonTtponbHas pabora:

79 "Jlorapudmuueckasi pyHKIUS.
Jlorapugmuueckue ypaBHeHUS"

20 CuHyc, KOCHUHYC, TAHT€HC U KOTAaHT€HC
YHCIIOBOTO apryMeHTa

81 Cunyc, KOCUHYC, TAHT'€HC M KOTAaHT€HC
YHCIIOBOTO apryMeHTa

%) ApKCHHYC, apKKOCHHYC ¥ apKTaHT€HC

YHCIIOBOI'O ApTyMEHTA




ApKCUHYC, apKKOCUHYC U apKTaHT€HC

83 YHCIIOBOTO apryMEHTa
Tpuronomerpudeckas OKpy>KHOCTb,

84 OIIpEeECIEHUE TPUTOHOMETPUUYECKUX
(YHKIMI YUCIOBOTO apryMeHTa
Tpuronomerpudeckast OKpy>KHOCTb,

85 OnpeAeieHue TPUTOHOMETPUYECKUX
(YHKIMI YUCIOBOTO apryMeHTa

26 OCHOBHBIE TPUTOHOMETPUYECKHUE
bopMyIIBI

%7 OCHOBHBIE TPUTOHOMETPUYECKHE
bopmyIbI

28 OCHOBHBIE TPUTOHOMETPUIECKHUE
bopmyIbl

29 OCHOBHBIE TPUTOHOMETPUYECKHUE
bopMyIIBI

90 [IpeoOpazoBanne TPUTOHOMETPHUUECKUX
BBIPAKECHUM

01 [IpeoOpa3oBaHme TPUTOHOMETPUIECKUX
BBIPAKECHUI

9 [Ipeobpa3oBaHme TPUTOHOMETPUIECKUX
BBIPAXKEHUMN

93 [IpeobpazoBanue TPUTOHOMETPHUUECKUX
BBIPAKECHUM

94 Pemenne TpUroHOMETPUYECKUX
ypaBHEHUU

95 Pemenne TpUroHOMETPUYECKIX

ypaBHEHUU




Pemienne TpuroHOMETpUYECKUX

96 .
ypaBHEHUI

97 Pemienne TpuroHoOMeTpUYECKUX
YpaBHEHUU

08 Pemenne TpuroHomMeTpruuecKux
ypaBHEHUU

99 Pemuienne TpuroHoOMeTpUYECKUX
ypaBHEHUU

100 Pemnienne TpuroHOMeTpUYECKUX
YpaBHEHUU
KonTtponbnas padoTa:

101 "TpUroHOMETPUYECKUE BBIPAKEHUS U
TPUTOHOMETPUUYECKUE YpaBHEHUS "
[TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS

102 rocjienoBareibHocTel. Meton
MaTeMaTU4eCKON MHAYKIIUU
MoOHOTOHHBIE U OTpaHUYECHHbBIE

103 nocJeoBaTeabHOCTH. MicTopus ananuza
OCCKOHEUHO MaJIbIX

104 Apudmernueckast mporpeccust

105 ['eomeTpuyeckas mporpeccus

106 BeckoneuHo yObIBaromas reoMeTpudeckas
nporpeccust

107 CyMMa 0eCKOHEUHO YOBIBAIOIICH
reOMEeTPHUUECKOI mporpeccuu

108 JIMHENHBIN ¥ YKCIOHEHUUAIIbHBIA POCT.

Yucno e. DopMya ClI0KHBIX MPOILEHTOB




JIMHENHBIN U YKCIOHEHUUAIIbHBIA POCT.

109
Yucno e. DopMya ClI0KHBIX MPOILEHTOB
Hcnonp3oBanue nmporpeccuu ais

110 pelIeHus peallbHbIX 3aa4 PUKIIAJHOIO
Xapakrtepa

11 KoHnTtponbnas padoTa:
"IlocnenoBarenbHOCTH U TIporpeccun’

112 HenpepsiBHbIe (DyHKITNN U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMIOTOTHI TpadUKOB
byHKIUI

114 CgoiicTBa (yHKIMI HEMPEPHIBHBIX Ha
OTpE3Ke

115 CoiicTBa (hyHKIMI HEMPEPHIBHBIX HA
OTpe3Ke

116 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

117 Meroa MHTEPBAJIOB IS pEIIECHUS
HEPaBEHCTB

118 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

119 [IprMeHeHre CBOMCTB HEMPEPHIBHBIX
GYHKIUH 715 pereHust 3a1a4

120 [IprMmeHeHre CBOMCTB HEMPEPHIBHBIX
byHKIU 1715 pereHust 3a1a4

121 [lepBas u BTOpas npon3BoAHbIEC HYHKIUN

122 Onpenenenrie, reOMETPUYECKUAN CMBICIT

MIPOU3BOAHOMN




Omnpenenenue, GU3NUECKUN CMBICTT

123 N 1
MIPOU3BOTHOM
124 YpaBHEeHHE KacaTeIbHOU K rpaduKy 1
byHKIIUN
125 YpaBHeHHE KacaTeIbHOU K TpaduKy |
byHKIAHA
126 [Ipou3BoaHbIE IIEMEHTAPHBIX (QYHKIIMNA 1
127 [Tpon3BogHBIC STIEMEHTAPHBIX (DYHKITHI 1
128 [IpousBoHAs CyMMBI, IPOU3BEICHMUS, 1
YaCTHOTO ¥ KOMMO3UIIMU (PYHKUINN
129 [IpousBoHAs CyMMBI, POU3BEICHMUS, 1
YaCTHOTO ¥ KOMIO3HUIIMH (DYHKIINH
130 [TpousBogHast CyMMBI, IPOU3BEACHMUS, 1
YaCTHOTO ¥ KOMMO3UIIMU (DYHKUINN
131 KonTtponsHas padora: "[IponsBoanas” 1 1
132 [ToBTOpEeHme, 0600IIECHNE, 1
cucTeMatusanus 3HaHui: "YpaBHeHus"
133 [ToBTOpEeHme, 0600IIECHNE, 1
cucremaTusanus 3Hanuii: "OyHkuun"
134 Hrorosas kKoHTpoJbHASA paboTa 1 1
135 HroroBast koHTpoOIbHAs paboTa 1 1
136 [ToBTOpeHwme, 0606meHI:Ie, 1
CUCTeMAaTH3aIHsI 3HAHUHA
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoandyecTBO 4acoB

KonTposbHbIE

Bcero
padoThI

IIpakTnyeckue
padoTshI

JlaTa
H3yYeHust

DJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIEC

pecypchl

[IprMmeHeHne nporu3BOIHON K
HcCre0BaHI0 (DYHKITUI Ha
MOHOTOHHOCTH U 3KCTpeMYMBI

[IprMmeHeHne nporu3BOIHON K
HcCre0BaHI0 (DYHKITUI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

IIpuMeHeHne Npou3BOIHON K
UCCIIeIOBaHMIO (PYHKIMHA Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

IIpuMeHeHne Npou3BOIHON K
UCCIIeIOBaHMIO (PYHKIMHA Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[IprMmeHeHne nporu3BOIHON K
UCCIIeIOBaHUIO (PYHKIMHA Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[IprMmeHeHne nporu3BOIHON K
HcCre0BaHI0 (DYHKITUI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

Haxoxneaue HaubobLero u

HAaUMEHBIIIETO 3HAUEHUs HEMPEPHIBHOMN

(GyHKIMH Ha OTpE3Ke




Haxoxnenue HauOoJIBIIETO U
HAUMEHBIIIETO 3HAYCHUS HEPEPHIBHON
GyHKIIMH Ha OTpE3Ke

Haxoxnenue HauOoOJIBIIETO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOMN
(GyHKINU Ha OTpe3Ke

10

Haxoxnenne HanOoJIbIIETO U
HaVMEHBIIIETO 3HAYCHUS HEIIPEPBIBHOU
(GyHKIMU Ha OTpe3Ke

11

Haxoxnenne HanOoJIbIIero
HAaUMEHBIIIETO 3HAYCHUS HEPEPBHIBHON
GyHKIIMH Ha OTpE3Ke

12

Haxoxnenne HanOoJIbIIETO U
HAaUMEHBIIIETO 3HAUCHUS HEPEPHIBHON
GyHKIMH Ha OTpE3Ke

13

[Ipumenenre npou3BOIHON IS
HaXO0XJACHUS HAaWIY4IlIero PEeUICHUS B
MPUKJIAJAHBIX 3a7a4ax

14

[Ipumenenre npou3BOIHON IS
HaXO0XJACHUs HAaWUIY4IlIero PEeUICHUS B
MPUKJIAJHBIX 3a7a4ax

15

[IpumeHeHue nporu3BOIHOM ISt
oTpezieNieHUs] CKOPOCTH U YCKOPEHUs
mporecca, 3aIaHHOT0 GOPMYIION UITN
rpadpukom

16

[IpumeHeHnre nporu3BOIHOMN ISt
OTIpEIeTICHUSI CKOPOCTH U YCKOPEHUS




mporiecca, 3a1aHHor0 GOPMYJIION UITN

rpagukoM

17 Komnosunus ¢pyHkumit

18 Kommozurus ¢hyHKmmit

19 Komnosunus ¢pyHkumit

20 ['eomeTpuyeckue 0Opas3bl ypaBHEHUN Ha
KOOPAMHATHOW IJIOCKOCTH

)1 I'eomerpuueckue 0O6pa3bl ypaBHEHHH Ha
KOOPAMHATHOW INIOCKOCTH

” KonTtponbnas padora: "UccnenoBanue
GYHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

” [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO
epBOOOPa3HBIX
[TepBoOOpa3HbIe NIEMEHTaPHBIX

24 ¢ynkuunii. [IpaBuna HaxX0XKAEHUSA
epBOOOPa3HBIX
[TepBoOOpa3HbIe 3NIEMEHTaPHBIX

25 ¢bynkuii. [IpaBuna HaXOXKACHUS
epBOOOPA3HBIX

2% Nurterpan. ['eomeTprudeckuii CMbICHT
MHTETpaa

7 Brruncnenue onpenenéHHOro nHTerpaia
o ¢popmyse Hrrorona-JleitOauia

73 Brruucnenue onpenenéHHOro HHTerpaina
no ¢popmyne Hetorona-Jleitbuuna

29 [IpruMmeHeHnue nHTErpaia s

HaXOK/ICHUS TIOIIAIeH TIIIOCKUX GUTyp




IIpuMeHeHnue unTErpana s

30 HaXO0XJIEHUS 00bEMOB reOMETPHUIECCKUX
Ten

31 [Tpumeps! pemenuii tuddepeHnanTbHbIX
YpaBHEHU U

1 [Tpumeps! pemennii nuddepeHInaIbHbIX
ypaBHEHUU
MaremaTtrueckoe MOJEIUPOBAHHE

33 pETBbHBIX MPOIECCOB C MOMOILBIO
nudepeHIHATbHBIX YPaBHCHUM

34 KonTtponsHas padora: "[lepBooOpazHas u
uHTerpan”

35 Tpuronomerpuyeckue GyHKIMH, UX
CBOWCTBA U IrpaduKu

36 Tpuronomerpuyeckue GyHKIMH, UX
CBOMCTBa U Tpaduku

37 Tpuronomerpuyeckue QyHKIHH, UX
CBOWCTBA U TrpaduKu

18 Tpuronomerpuyeckue GyHKINH, UX
CBOWCTBA U TrpaduKu

19 Tpuronomerpuyeckue GyHKIMH, UX
CBOMCTBa U Tpaduku
OT60p KOpHEH TPUTOHOMETPUICCKHIX

40 YPAaBHEHUH € IOMOILBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

41 YPAaBHEHUH € IOMOILBIO

TPUTOHOMETPUUECKON OKPYKHOCTH




OT60p KOpHEH TPUTOHOMETPUIECKHIX

42 YpaBHEHUH € TOMOUIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUICCKHIX

43 YPAaBHEHUH € IOMOILBIO
TPUTOHOMETPUUECKOM OKPYKHOCTH

44 Pemenne TpuroHoMeTpruuecKux
HEPABEHCTB

45 Pemenne TpuroHoMeTpruuecKux
HEPABEHCTB

46 Pemienne TpuroHOMeTpUYECKUX
HEPABEHCTB

47 Pemenne TpuroHoMeTpruuecKux
HEPABEHCTB
Kontponbnas padora: "['paduku

48 TPUTOHOMETPUYECCKUX (QYHKIIHAMN.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PELICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOIbI PELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

57 OCHOBHBIE METO/IbI PELICHUS
MOKAa3aTeIbHBIX HEPABEHCTB

53 OcHOBHBIE METOIbI PEILICHUS

norapu(pMHUUECKUX HEPABEHCTB




OcHOBHBIC MCTObI pCIICHUA

>4 JOrapu(pMHUECKUX HEPABEHCTB
55 OCHOBHBIE METO/IbI PEILICHUS
J0rapu(pMHUECKUX HEPABEHCTB
56 OCHOBHBIE METO/IbI PEILICHUS
JOrapu(pMHUECKUX HEPABEHCTB
57 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHATILHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI pEILICHUS
UppalMOHATILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHATILHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHATILHBIX HEPABEHCTB
61 I'paduueckue MeTOIBI peLICHUS
UppaMOHATIBHBIX YPaBHEHHHA
2 I'paduueckue MeTobl pelIeHus
UppalMOHATIBHBIX YPaBHEHUH
63 I'paduueckue MeTOIBI peLICHUS
II0Ka3aTEJIbHBIX YPABHEHUM
64 I'paduueckue MeTobl pelIeHus
NOKa3aTeJIbHBIX HEPABEHCTB
65 I'paduueckue MeTobl pelIeHus
JOrapu(pMHUUECKUX ypaBHEHUN
66 I'paduueckue MeTOIBI peLICHUS
J0rapu(pMHUUECKUX HEPABEHCTB
67 I'paduueckue MeTobl pelIeHus

norapu(pMHUUECKUX HEPABEHCTB




68

I'paduueckue MeTo bl pemeHus
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
ypaBHEHUU

69

I'paduueckue MeTo bl peneHus
MOKA3aTeNbHBIX U JOrapu(PMUUECKUX
YpaBHEHU U

70

['padmyeckue METOABI peLICHUS
NOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
HEPaBEHCTB

71

['padmyeckue METOABI peLICHUS
MOKa3aTeNbHBIX U Jorapu(PMUIecKux
HEPABEHCTB

72

KoHnTtponbhas padoTa:
"UppauroHalibHbI€, MOKa3aTEIbHbBIE U
norapudMuIecKue HepaBeHCTBA"

73

KowmrnekcHeie yncna. Anrebpandeckas u
TPUTOHOMETpHUECKast (POPMBI 3aMTUCU
KOMIUIEKCHOTO YHCIIa

74

KowmrnekcHeie yncna. Anrebpandeckas u
TPUTOHOMETpHUECKast (POPMBI 3aMTUCU
KOMILJIEKCHOT'O YKCTa

75

Apudmerndeckue onepamnum ¢
KOMIUIEKCHBIMHU YUCIIAMHU

76

Apudmerndeckue onepamnuu ¢
KOMIUIEKCHBIMHU YUCIIAMHU

77

N300pakeHne KOMIUIEKCHBIX YHCET Ha
KOOPAMHATHOW INIOCKOCTH




N300pakeHne KOMIUIEKCHBIX YHCET Ha

78 KOOPAMHATHOW IJIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOTO YKClia

20 ®opmyna Myaspa. KopHu n-oii ctenenun
13 KOMIUIEKCHOTO YHCIIa
[IpuMeHeHre KOMIUIEKCHBIX YUCEI JIs

81 peteHust GU3NIECKUX U TEOMETPHUIECKUX
3a1a4

20 KontponsHas padora: "KomruiekcHble
yucna"

83 Harypanbhbie u 1enbie yncia

84 Harypainbnble u 1iensle yucia

25 [IpuMeHeHre NPU3HAKOB AEITUMOCTH
LEJbIX YHCel

26 [IpuMeHeHre MPU3HAKOB AEITUMOCTH
LEJbIX YHCET

%7 [IpuMeHeHne npru3HAKOB JEIUMOCTH
uensix uncesn: HOJl u HOK

28 [IpuMeHeHre MPU3HAKOB AEITUMOCTH
nensix uncen: HOJL u HOK

29 [IpuMeHeHre NPU3HAKOB AEITUMOCTH
LEJIbIX YHCEII: OCTATKH 110 MOJLYJIIO

90 [IpuMeHeHne npru3HAKOB JEIUMOCTH
LEJIBbIX YHCEJI: OCTATKU 110 MOIYJIIO
[IpuMeHeHre NPU3HAKOB AEITUMOCTH

91 LEJbIX Yhcell: aroput™ EBkiuaa ais

PCHICHHUA 3a4a4 B ICJIbIX YHUCIAX




92

KonTponpHas padora: "Teopus menbix
yucen"

93

CucreMa 1 COBOKYITHOCTb YpaBHEHUI.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEJICTBUS

94

CucreMa 1 COBOKYITHOCTb YPABHEHU.
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-
CJICACTBUA

95

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEH pariioHaIbHbIX
ypaBHEHUU

96

OCHOBHBIE MCTOABI pCIICHUA CUCTCM U
COBOKYITHOCTEW HPpPallMOHATIBHBIX
ypaBHEHUU

97

OCHOBHBIE MCTOBI pCIICHUA CUCTCM U
COBOKYITHOCTEH MOKA3aTEIbHBIX
YpaBHEHU U

98

OCHOBHBIE METO/IBI PELICHHS CUCTEM U
COBOKYITHOCTEH MOKA3aTEIbHBIX
YpaBHEHUU

99

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEH Jorapu(pMuyecKkux
ypaBHEHUU

100

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEH Jorapu(pMuyecKkux
ypaBHEHUU

101

HpI/IMeHeHI/Ie CUCTCM K pCUHICHUTIO
MAaTEMAaTHYCCKUX 3aJ4a4 U 3aJa4 U3




pa3nuyHbIX 00JacTeil HayKu U peaabHOI
JKU3HU, HHTEPIIPETALNS OJyYEHHBIX
pe3yNbTaToB

102

[IpumeHeHne CuCTEM K PELLIEHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a1a4 U3
pPa3TUYHBIX 00JIACTEe HAYKU U pealbHON
YKWU3HHU, HHTEPIIPETALUs TOJTyYEeHHBIX
pe3yabTaToOB

103

[IpuMeHeHrEe HEPABEHCTB K PELLICHUIO
MaTeMaTU4YeCKMX 3a/1a4 U 3aJa4 u3
pa3uyHbIX 00JacTeil HaAyKu U peaTbHOI
JKU3HU, UHTEPIIPETALNS OJyYEHHBIX
pe3yNbTaToB

104

KonTponpHas padora: "Cucremsl
paIMOHATBHBIX, UPPALMOHATBHBIX
MOKA3aTeNbHBIX U JOrapu(PMUIECKUX
ypaBHeHUI"

105

PaunonanbHbIE YpaBHEHUS C
napameTpamu

106

PanmonanbHbie HEpaBEHCTBA C
napameTpamMu

107

PanoHanbHbIE CUCTEMBI € ITapaMeTpaMHu

108

HppanuonansHble ypaBHEHUS,
HEPABEHCTBA C TapaMeTpaMHu

109

HNppannoHalibHbIE CUCTEMBI C
napaMeTpamu

110

IToka3arenbHble ypaBHEHHUsI, HEPABEHCTBA
C ImapameTpaMu




111

[loka3zarenbHble CUCTEMBI C TApaMETPAMU

112

Jlorapudmuueckre ypaBHEHUS,
HEPABEHCTBA C IapaMeTpaMHu

113

Jlorapudmudeckue CUCTEMBI ¢
napameTpamu

114

TpuroHomeTpru4ecKue ypaBHEHUS C
napameTpamu

115

TpuroHomeTpruveckre HepaBEHCTBA C
napaMeTpamu

116

TpuronomeTpuyecKkrue CUCTEMBI C
napaMeTpamu

117

[Toctpoenue u uccinegoBaHue
MaTEMaTUYECKUX MOJENIEH PeabHbIX
CUTyalui C IOMOULIBIO YPABHEHUH C
napaMeTpamu

118

[Toctpoenue u uccinegoBaHue
MaTE€MaTUYECKUX MOJEIIEH pealbHbIX
CUTYalMi C IOMOIIBIO CUCTEM
YPaBHEHUH € ITapaMeTpamu

119

[TocTtpoenue u uccinenoBaHue
MaTE€MaTUYECKUX MOJEIIEH pealbHbIX
CUTYalHi C IOMOIIBIO CUCTEM
YPaBHEHUH € ITapaMeTpamu

120

KoHnTtponbras pabdota: "3amgauu ¢
napaMmerpamu”

121

[ToBTOpEeHme, 0600IIECHNE,
cucTtemaTu3anus 3Hanui: "YpaBHeHus"




122

[ToBTOpeHnue, 060061IeHNE,
cuctemaTu3anus 3HaHui: "YpaBHeHus"

123

[ToBTOpeHnue, 060061ICHNE,
CUCTeMAaTH3alus 3HaHUil: "YpaBHEHHUS.
Cucremsl ypaBHeHUI"
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Y4eonbiii kypc «I'eomerpus»

MNOACHUTEJIBHASA 3AIINCKA

["'eoMeTpus sBNIsIETCS OHUM M3 OA30BBIX KYPCOB Ha YPOBHE CPEAHETO OOIIETO
oOpa3oBaHMs, TaK Kak oOO0EClMeYyMBaeT BO3MOXXHOCTh W3YyYCHHS NUCIUILIAH
€CTECTBEHHO-HAYYHOW HANpaBIE€HHOCTH M MPEAMETOB T'yMaHUTAPHOIO IMKIIA.
[TockonbKy TIOTUYECKOE MBILIIEHUE, (HOPMUPYEMOE NMPU U3YYEHUH 00YyUaIOIUMUCS
MNOHSATUUHBIX OCHOB TE€OMETPUM, MpPH JOKA3aTeIbCTBE TEOPEM M IOCTPOEHUU
IIEMTOYKH JIOTHUECKUX YTBEPXKICHUM TP PEIICHUU T€OMETPHUECKUX 3a/1a4, YMCHUE
BBIJIBUTATh U ONPOBEPraTh THUINOTE3bI HEMOCPEICTBEHHO WCIOJIB3YIOTCS TpHU
pEelIeHUH 33]]a4 €CTECTBEHHO-HAyYHOT0 1IMKJIA, B YACTHOCTH (PU3UYECKUX 3a/1ay.

[{ens ocBoeHUst mporpaMmMbl yuyeOHOro Kypca «l'eomeTpus» Ha yriryOoJIEHHOM
YPOBHE — pa3BUTHE UHANBUIYATBHBIX CIIOCOOHOCTEN 00yYArOIIMXCS MTPU U3yICHUH
reOMETpPUM, KaK COCTaBIsIoOlIel mpeamMeTHOM oOjactu «Marematuka u
nH(pOpMaTHKa» Yepe3 00ecTeueHre BO3MOKHOCTH MPUOOPETCHUSI ¥ MCTIOTH30BAHUS
OoJiee rIyOOKHUX TEOMETPUYECKUX 3HAHUM U IEUCTBUMN, CIEIIU(DUUHBIX T€OMETPHUH,
1 HEOOXOIUMBIX ISl YCIENTHOTO MPOoheCCHOHAIBHOTO 00pa30BaHuUsl, CBI3aHHOTO C
UCITOJIb30BAaHUEM MAaTEMAaTUKH.

[IpuopuTeTHEIMU 3aladaMu Kypca TE€OMETPpUM Ha YTIyOJIEHHOM YPOBHE,
PACHIMPSIIONIMMU U YCUITMBAIOIIMMU KypC 0a30BOT0 YPOBHSI, SBJISIOTCS:

pacuIMpeHre NpeacTaBiIeHUs: 0 TEOMETPUU KaK YaCTH MUPOBOU KYJbTYphl U
dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIINUM MUPOM;

dbopMHUpOBaHUE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUTYpax Kak o
BOKHEUIITUX MATEeMATHYECKUX MOJENSIX, TO3BOJISIFOIIMX OMUCHIBATH M HM3ydaTh
pa3HbIe ABJICHUS OKPYKAIOILIEro MUpa, 3HAHUE OHSITUIHOTO anmnapara mno pasueiny
«CTtepeoMeTpus» yueOHOro Kypca reOMEeTpUH;

dbopMHupoOBaHWEe  yYMEHHS  BJIQJ€Th  OCHOBHBIMH  TOHSATHUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX W WX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMynT M yMEHHE HMX TPUMEHSTh, YMEHHS JOKAa3bIBaTh TEOPEMBI M HAXOIUTh
HECTaHJapTHbIE CIIOCOOBI pElICHUs 3a]1ay;

dbopMHpoBaHUE YMEHHS pacliO3HAaBaTh HA YEPTEkKax, MOACISIX U B peaIbHOM
MUpE MHOTOTPAaHHUKHA ¥ Teja BpalleHUs, KOHCTPYHUPOBATh TE€OMETPUUCCKUE
MOJICIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOXHOCTH aKCMOMATHYECKOTO MOCTPOCHMS
MaTEMaTUYECKUX TEOpHUM, (POPMUPOBAHUE MOHUMAHHUSA POJIM AKCUOMATUKU MpHU
MPOBEICHUH PACCY KIICHUIA;

dbopMupoBaHUE yMEHUS BIAJETh METOJAMHU JOKA3aTeIbCTB W aJITOPUTMOB
pEIIeHs, YMEHHUS WX PUMEHSTh, TPOBOJIUTH JOKA3aTEIbHBIC PACCYKICHUS B X0JI€
pelIeHus] CTepEOMETPUUECKUX 3aJlady U 3aJa4 C MPAKTUYECKUM COJEPKaHHUEM,



dbopMHupOBaHUE TPEACTABICHUS O HEOOXOAMMOCTH JOKAa3aTeIbCTB  MPHU
000CHOBAaHNY MAaTeMAaTHUECKUX YTBEPKICHUN M POJIH AKCHOMATHUKH B TIPOBEICHUN
JEAYKTUBHBIX PACCYKICHUN;

pa3BUTHE U COBEPILICHCTBOBAHME HMHTEIJIEKTYaJIbHBIX W TBOPYECKHUX
CIOCOOHOCTEN 00yYaroumxcsi, MO3HABATENIbHON aKTUBHOCTH, MUCCIIEI0BATEIbCKUX
yYMEHUH, KpUTUIHOCTU MBITIUICHUS, UHTEPECa K U3YUECHUIO TECOMETPHUH;

dbopmupoBanre (PYHKITMOHAIEHONW TPaMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHHUSl pPaclo3HaBaTh TMPOSBICHUS T'€OMETPUYECKUX MOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBbIX KM3HEHHBIX CUTYyallUsX U MPU U3YyUYECHUU APYTHX
y4eOHbIX  MPEIMETOB, MPOSBICHUS 3aBUCHUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICIUPOBAHUSL PEATbHBIX CHUTYyallMii, HCCIIEIOBAHUS TOCTPOCHHBIX MOJEINEH,
WHTEPIPETALNN TTOTYYECHHBIX PE3YIHTATOB.

OCHOBHBIMH COZIEPKATEIbHBIMHU JIMHUSAMU y4eOHOTO Kypca «l'eoMeTpusi» B
10-11 xmaccax sBusworcs: «lIpsiMble M IMUIOCKOCTU B  MPOCTPAHCTBEY,
«Mnororpannukun», «Tema Bpamenus», «BekTopel W  KOOpIWHATBI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

CdhopmynupoBanHoe Bo ®PI'OC COO TpebGoBaHMEe «yMETh OMNEPUPOBATH
MOHATUSIMUY», PEJIEBAHTHBIMU T€OMETPUU Ha YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 xnaccax, OTHOCUTCSI KO BCEM COJEp)KaTEJIbHbIM JMHUSM Y4eOHOro Kypca, a
dbopMHUpOBaHUE JIOTMYECKUX yMEHUW  paclpeiensercs He TOJbKO IO
coJiepKaTeIbHBIM JIMHUSAM, HO U 10 TojaM obydeHus. Comepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJsibTaram ocBoeHus denepanbHoi paboueit
MpOTpaMMBbl, pacrpefeEHHbIM 10 ToJaM OOYy4YeHHS, CTPYKTYpPUPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, ITPUHIUIHAIBHBIM BOMPOCAM 00yUaroIuecs
oOpamaiuch HEOJHOKPATHO. OITO TO3BOJSET OpPraHW30BaTh  OBJIAJICHUE
T€OMETPUYECKUMH MOHATHSIMHU U HaBBIKAMHU TOCJIEI0BATEILHO U TIOCTYIIATEIBHO, C
COOJIIOZIEHNEM TIPUHIIMIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CHUCTEMY T'€OMETPUUYECKUX TMPEACTABICHUN O0OyYaromMXCsl, paCIUpss U yriryOsis
e€, 00pa3ys MpOYHbIC MHOKECTBEHHBIE CBSI3H.

[Tepexon kK M3y4eHUIO TEOMETPUHN Ha YTIyOJEHHOM YPOBHE TIO3BOJISICT:

co3math ycmoBus i auddepeHnuanuum  oOydeHUs, TTOCTPOCHUS
WHIUBUIYAIbHBIX ~00pa30BaTeNbHBIX MpPOTpaMM, OOECHeunuTh YIIIyOJIEHHOE
U3Yy4YEHUE T€OMETPUH KaK COCTaBIIAOIICH yueOHoro npeamera «MaremaTukay;

MOATOTOBUTH OOYYAOMIMXCA K TPOJOKEHUIO H3YyUYCHUS MATEMAaTHKUA C
ya€ToM BBIOOpa Oymymiei mpodeccun, obOecreunBas MPEEMCTBEHHOCTh MEKIY
001mmMM 1 ipodeccroHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHoro kypca «['eomerpus» Ha yriayOn€HHOM YpOBHE
otBoautcs 204 yaca: B 10 kiacce — 102 ygaca (3 yaca B Henenmo), B 11 kimacce — 102
yaca (3 yaca B HEJIEIIIO).



COJAEPKAHUE OBYUYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS  cTepeoMeTpud. Touka, mpsMas, IUIOCKOCTH,
npoctpaHcTBo. IloHsTHE 00 aKCMOMaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IEPECEKAIOLIHECH,
NapajulesibHble M CKpelMBaroImuecss npsMmble. [Ipu3Hakm cxpemmyBaromuxcs
npsmbIX. [lapamiensHOCTh NPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE: NAapaJlICIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, MAPAIUICIIBHOCTD TPEX MPSAMBIX, APAJUIEIbHOCTD PIMOU
U 1ockocT. [lapannenbHoe M IEHTpaJbHOE NPOEKTUPOBAaHUE, N300pakeHHe
¢uryp. OcHOBHbIE CBOWCTBa MapajlIeIbHOIO MpPOEKTUpOoBaHus. M300pakeHue
buryp B nmapayuieqbHON MPOEKIUU. YTl C COHANPABIEHHBIMH CTOPOHAMH, YTOJI
MEXIY NPSAMBIMH B IPOCTPAHCTBE. IlapaiienbHOCTh IIIOCKOCTEN: NapajliebHbIe
TUIOCKOCTH, CBOMCTBA MapajuIeIbHbIX TUIOCKOCTEM. [Ipocreiimmue
OPOCTPAHCTBEHHbIE (GUTYphl Ha IUIOCKOCTH: TeTpaj’ap, MNapajuleNenunen,
MMOCTPOEHUE CCUCHUM.

[lepnenAMKYIJISIPHOCTD NPSIMOM M IIJIOCKOCTH: MEPIIEHIUKYJISIPHBIE MIPSMBIE B
IIPOCTPAHCTBE, MpsAMbBIC MApaJUICIbHBIE W NEPHEHAMKYJSAPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPIECHAMKYJAPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsAMOU
IIEPIECHIUKYJIAPHON IIJIOCKOCTH. OpTtoronajibHoe IIPOEKTUPOBAHMUE.
[leprieHIUKYISIp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKH 0 IIJIOCKOCTH, PACCTOSTHUE
OT IPSIMOH J10 TIIOCKOCTH, MPOEKIUS (PUTypbl HA TUIOCKOCTb. IleprnenuKynsapHOCTb
TUIOCKOCTEMN: MPU3HAK MEPIECHAUKYISAPHOCTU JBYX IUIOCKOCTEM. Teopema o TpEX
IIEPIICHIUKYJISIPAX.

Yriael B NPOCTPAHCTBE: YroJI MEXAY IPSAMOW M INIOCKOCTBIO, IBYTPAaHHBIN
yIOJI, JMHEWHBIA YTOJI ABYT'PAHHOTO yriyia. TpEXIrpaHHBIM MU MHOTOI'PDAHHBIE YTJIBI.
CBoMCTBa INIOCKUX YIVIOB MHOIOIpaHHOTo yriia. CBOMCTBA INIOCKUX U ABYTPAaHHBIX
YTJIOB TPEXTPAHHOIO yria. TeopeMbl KOCHHYCOB M CHHYCOB JUIsl TPEXTPAHHOIO YIUIA.

MHororpaHHuKHu

Bunel MHOTOrpaHHuMKOB, pa3BEpTKa MHOrorpanHuka. IIpusma: n-yronbHas
npu3sMa, IpsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasi U MOJHAsi MOBEPXHOCTh IPU3MBI.
[Tapaienenune 1, NpsMOYTOJIbHBIN NapaJJICTIEIUNE] U €T0 cBoiicTBa. KpaTuaiiiiue
IIyTM Ha IIOBEPXHOCTM MHOrorpaHHuka. Teopema Oiutepa. IIpocTpancTBeHHas
teopeMma [Iudaropa. [lupamuaa: n-yronabHasi nupamuia, npaBuibHas U yCeUEHHAS
nupamuel. CBoiictBa péOep M OOKOBBIX TIpaHEd MPAaBWIBHON NHUPaMUIBL.
[IpaBriibHBIE MHOTOIPAHHUKH: NpaBUJIbHAS NpPHU3Ma W IpaBWIbHAsA MHPAMHIA,



paBUJIbHAS TPEYTOJIbHAS TUpaMUIa U MPABUIILHBIN TETpadip, KyO. [IpencraBnenue
O IPABWIbHBIX MHOTOTPAHHUKAX: OKTa’p, NOJCKASIP U UKOCASIP.

Brruucienne 5SIeMEHTOB MHOTOTPAaHHUKOB: pEOpa, MMArOHAIM, YTJIbL.
[Imomans OOKOBOW MOBEPXHOCTH U IIOJHOM MOBEPXHOCTH MNPSIMOM TPU3MBI,
TJI0IIIa/1b OCHOBAHUM, TeOpeMa 0 OOKOBOM IMOBEPXHOCTH MPSIMOM Tpu3Mbl. [1nomans
OOKOBOW TOBEPXHOCTH M TIOBEPXHOCTH TNPABWJIBHOW TMHPAMUIIBI, TEOpeMa O
IJTOIIAJI YCEUEHHOM TUPAMU/IBI.

CumMmeTpuss B NOpPOCTPAHCTBE. DJIEMEHTbl CHUMMETPUU  MPABUIIBHBIX
MHOTOTpaHHUKOB. CHUMMETpUsT B TMPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuielienuneaa, CUMMETPHUS MPAaBWIbHBIX NPHU3M, CUMMETpPUS MPaBUIbHOU
MMAPAMUIBI.

BekTOpBI 1 KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOP, IJMHA HEHYJIEBOTO
BEKTOpa, BEKTOPbl KOJUIMHEApPHbIE, COHANpPABJICHHBIE U MPOTUBOIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€HCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHUX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucno. CBOKMCTBA CI0KEHUSI BEKTOPOB. CBOMCTBA YMHOXKEHHUSI BEKTOpPA HA YHUCIIO.
[TonssTE KOMIUJIaHapHBIE BEKTOpHI. [IpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamwienenunena. TeopemMa O Pa3lOKECHUHM BEKTOpA IO TPEM
HEKOMIUIAHApHbIM  BekTopaM. [IpsiMoyrosibHasgs  cucrema  KOOpAMHAT B
npoctpancTBe. Koopaumnatel BekTopa. CBsi3b MEXIYy KOOpPJIMHATAMHU BEKTOpa U
KOOpJIMHATAMH TOYEK. YTOJ MeXIy Bekropamu. CKalsipHOE MNPOU3BEIACHUE
BEKTOPOB.

11 KJIIACC

Tesia Bpalenus

[ToHsiTHSI: IMUIMHOpUYECKAs TOBEPXHOCTh, KOHHMYECKas IOBEPXHOCTH,
chepuueckas TMOBEPXHOCTh, OOpa3yrolide TMoBepXHOCTe. Tena BpalleHus:
WIMHIP, KOHYC, YCeUEHHBIN KOHYC, cdepa, map. Bzanmuoe pacnosnoxenue chepsl
U TJIOCKOCTH, KacaTellbHas IIIOCKOCTh K chepe. M300paxkenue Ten BpallleHus Ha
iockocTH. Pa3BépTka nunmHapa u konyca. CumMmeTpusi cepbl U mapa.

O06bEM. OcHOBHBIE CBOMCcTBa 00BEMOB Teil. TeopemMa 00 o00béME
IpsIMOYTOJIBHOTO TMapajienenumneqa u cienctsus u3 He€. OO0bEM mnpsMod u
HAKJIOHHOM NpU3MBbI, HWIMHJpPA, MUpaMUabl U KoHyca. O0bEM I1apa U M1apoBOTO
CETMEHTA.

KomOuHanmu Tenm BpamieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BnucaHHas B
WIMHIpP, ONHCaHHAas oOKojio uwiuHapa. Ilepeceuenue cdepsr u 1mapa ¢
wiockocThlo. Kacanue mapa u cdepsl miockocTeio. [loHsATHE MHOTOrpaHHUKA,
OMHMCAHHOTO OKOJO c¢epbl, cQepbl, BOMCAHHON B MHOTOIPAHHUK WM TEJO
BpaIllCHUS.



[Tnomans MOBEPXHOCTH NMUIMHAPA, KOHyCa, TUIOmanas chepsl U €€ JacTew.
[Tomobue B mpoctpanctBe. OTHOImIEHWE OO0BEMOB, IIOMANCH TMOBEPXHOCTEH
nonoOubIx ¢uryp. IlpeoOpazoBanne momobus, romoretus. Pemenue 3agau Ha
IJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenue ceyeHnit MHOTOTPAaHHUKOB U TEJ BPAILIEHUS: CEUCHUS [IMIIMH]IPA
(mapaJyienbHO W MEPHEHAUKYJISPHO OCH), CEYEHUs KOHyca (mapajuiesibHbIe
OCHOBAHHIO U MPOXOJIAIINE YEPE3 BEPUINHY), CEUEHHUS 1Iapa, METOJIbI OCTPOEHUS
CEUYEeHMIl: METOJ| CJEJ0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJI MEpeHoca
CEKYILEH TIOCKOCTH.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkrtopsl B npoctpancTBe. Onepanuu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHUE
BeKTOpoB. (CBOHCTBa BEKTOPHOTO yMHOXeHUsA. [IpsMoyronpHas cuctema
KoopJMHAaT B mnpocTpaHcTBe. KoopauHaTel BekTopa. PasnoikeHue BekTopa IO
6a3ucy. KooparHaTHO-BEKTOPHBII METO/] IPU PELICHUU T€OMETPUUECKUX 3aau.

JABHKEeHHs B IPOCTPAHCTBE

JIBmxenus mpoctpancTBa. OTtoOpakenws. JIBMKEHUS W PaBEHCTBO (UTYP.
OOmme cBoiicTBa NBWKCHHN. BuIbl JBWKEHWN: TapaIeNbHBIA TIEPEHOC,
LHEHTpaJIbHAsI CUMMETpUS, 3€pKajbHas CUMMETPHS, IMOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonodus. [Ipsamas u cepa Diinepa.



INVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaaHckKoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYaIOIIETroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUNCKOT0 00IIECTBA, TPEICTABICHUE O MATEMAaTHYECKIX
OCHOBaX (YHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEIYP
rpakJaaHckoro  ofOmiectBa  (BBIOOpPBI,  OMNPOCHI M JPYroe), yYMEHHE
B3aMMOJICUCTBOBATh C COIMAJIbHBIMU HWHCTUTYTaMH B COOTBETCTBUU C HX
GyHKIUSIMHU ¥ HA3HAYCHUEM;

2) naTpuoOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPAKIAHCKOW HICHTHUYHOCTH, YBAXKEHUS K
IPOILJIOMY U HACTOSIIEMY POCCUUCKOW MaTeMaTHKH, [IEHHOCTHOE OTHOUIEHUE K
JOCTHKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTHU4eCKOW IIKOJIbI,
WCIIOJIb30BAaHUE ATUX JOCTIDKCHHM B JAPYIMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOro Hapoja, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O0 CO3HAHMSI, STUYECKOTO IMOBEJEHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHXKEHUN HAYKU U AESATEIbHOCThIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJ[a B IOCTPOEHUE YCTOWYUBOTO OyAyIIEro;

4) acTeTH4YecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOLIEHHWE K MHUpPY, BKIIOYas 3CTETHKY MaTeMaTUYeCKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PELUICHUI, pacCy>KICHUI, BOCIPUUMYHUBOCTD K
MaTeMaTUYECKUM acleKTaM pPa3iInyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocuTaHue:

c(hOPpMUPOBAHHOCTh YMEHHUS TMPUMEHATh MaTeMaTH4YeCKUE 3HAaHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3/I0pOBbIO (3I0pOBOE MHUTAaHUE, COATAHCHUPOBAHHBIA PEXUM 3aHITHH U
OTHIbIXa, peryJspHas (pu3ndecKkass akTUBHOCTH), (PM3UYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIOPTUBHO-03JJ0POBUTEIBHOM JIEATENbHOCTBIO;

6) TpynoBOE BoCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOIIOOUs, HHTEpecC K
paznuyHbiM  chepaM  TPOPECCHOHAILHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPUIOKEHUSIMH, YMEHHE COBEpPINATh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccud W peaau3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



CaMOOOpPa30BaHUI0 HAa MPOTSKEHUM BCEM KU3HU, TOTOBHOCTh K AaKTUBHOMY
Y4acTHUIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYphl, TTOHHUMAHUE BJIUSHUS
COLMATBHO-DKOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOJTHOW U COLMATIBHOU
Cpenbl, 0OCO3HAHUE TII00ATHHOTO XapaKTepa KOJIOTHUECKUX MPOOIeM, OPUEHTAITUS
HAa TIPUMCHEHHE MATeMAaTHYEeCKUX 3HAHWM [JI1 pemieHus 3amad B o0yactu
OKPY >KaIOLIEeH Cpe/pl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKA HUX BO3MOXKHBIX
MOCJIEACTBUN UISI OKPYKAKOIIEH CPELBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW W OOIIECTBEHHOM MPAKTUKH, TOHUMaHUE MaTEeMAaTHIECKON
HayKH Kak cepbl 4eIOBEYECKON AEATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUIs. pa3BUTHUS LIMBWIW3ALIMHU, OBJIAJICHUE S3bIKOM MAaTEMaTUKW U MaTEMaTHYECKOMN
KYJbTYPOU KaK CpeJICTBOM MMO3HAHUS MHUPA, TOTOBHOCTh OCYLIECTBIIATH IPOECKTHYIO
Y UCCIIEIOBATENbCKYIO JEATEIbHOCTh HHANBUIYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

Bba3oBble JJornyeckue geiicTBUA:

BBISBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIC NPH3HAKK MATEMAaTHYECKUX
00OBEKTOB, TIOHSATUH, OTHOIICHUA MEXIY TMOHATHSIMH, (POPMYIHPOBATH
oTIpe/IeTICHUS] TIOHSTHM, YCTAaHABIMBATH CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIINH,
OCHOBaHMS JJi1 0000IICHUS M CPAaBHEHUS, KPUTEPUU MTPOBOJIUMOIO aHAIN3A;

BOCIIPUHUMATh,  (opMylIupoBaTh U MOPeoOpa3oBBIBaTh  CYXKIACHHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIC;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOMACHUSIX W YTBEPXKIACHUSX, MPEIaratb KPUTEPHUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MTPOTUBOPEUHIL;

JieJaTh BBIBOABI C HCHOJB30BAHUEM 3aKOHOB JIOTMKH, JEAyKTUBHBIX U
VWHIYKTUBHBIX YMO3AKJIIOUEHUH, YMO3AKIFOUEHUN 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUIM
(mpsiMBbIE€ U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTALIMIO, IPUBOJIUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KIEHUS U BBIBOJIbI;

BBIOMpaTh crmoco0 pemnieHus ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BapUAHTOB PEIIEHUs, BEIOMPATh HanOoJIee MOIXOAAIINN C Y4ETOM CaMOCTOSI TEIHHO
BBIJICJIEHHBIX KPUTEPUEB).

Bba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:



UCIIONIb30BaTh BOMPOCHI Kak MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh  BOMPOCH,  (UKCHpYIOIIME  MPOTHBOpEYHEe,  MpoOieMy,
yCTaHaBIMBAaTh MCKOMOE U JaHHOE, (pOpMHpOBaTH TMMOTE3Y, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIeI0OBaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, sIBJICHUS, Ipollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SBJICHUSIMH, MPOLIECCAMU;

CaMOCTOATENBbHO (HOpMyIIMpOBaTh 0OOOLICHUS W BBIBOJABI MO pe3yJbTaTaM
NpOBEIEHHOTO  HAOMIOACHUSA, UCCIENOBaHMS, OICHHWBATh  JIOCTOBEPHOCTH
HIOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpoLlecca, a TaKkKe BbBIABUTATD
IPENOJIOKEHUS O €TO PA3BUTHUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIISATh eUIUTH MHPOPMAIMY, TAHHBIX, HEOOXOJUMBIX AJISi OTBETa Ha
BONPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh UH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIOB, aHAIU3UPOBATH,
CHUCTEeMAaTU3UPOBATh U MHTEPIIPETUPOBATH HH(OPMALIMIO PATUYHBIX BUIOB U (hOpM
IpEeCTaBICHHUS;

CTPYKTYpHUpOBaTh MH(POPMALNIO, NPEACTABIATh €€ B Pa3IUYHBIX (opmax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJILHO
cOpMyIHPOBAHHBIM KPUTEPHUSIM.

KoMMmyHMKaTHBHbIE YHUBeEPCcAJbHbIE YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYXKIACHHUS B COOTBETCTBHHM C YCIOBUSIMH U
HEIAMU OOIICHUS, SICHO, TOYHO, TPAaMOTHO BBIpakKaTh CBOKO TOYKY 3PCHHS B YCTHBIX
N TIIMCBMCHHBIX TCKCTAaX, JAaBaTb IIOACHCHUA IIO XOI[y pemeHI/m 3agadyu,
KOMMEHTHPOBATH IOJyYEHHBIN pPE3yIbTarT;

B XOJIe¢ OOCYXXKIICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOM TEMBHI,
npoOJIeMBbl, pemaeMol 3a7aud, BBICKA3bIBaTh WJCH, HAIICJIICHHBIE Ha IIOWCK
pEIICHUs, COIMOCTABJIATh CBOM CYXKJICHUS C CYXJICHHSIMH JPYTHX YYaCTHHUKOB
nuainora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIIUNA, B KOPPEKTHOU (opme
bopMyIHUpPOBaTh PA3HOTJIACHS], CBOU BO3PAKEHUS;

MIPEICTABIIATh PE3yJIbTAThl PEIICHHS 3a/1ayd, SKCIIEPUMEHTAa, MCCIICOBaHUS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GoOpMaT BBICTYIUICHHS C Yy4E€TOM 3ajad
MIPE3EHTAIlUN U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:



COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4ETOM UMEIOIINXCST PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OpMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJIAJ€Th  HABBIKAMHM  IO3HABATENbHOM  pediekcud KaKk  OCO3HaHUSs
COBEPIIIAEMBIX JICHCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YIhTATOB, BIAJICThH
crnocobaMu CaMOIIPOBEPKH, CaMOKOHTPOJS Mpoliecca M pe3yJibTaTa pelieHus
MaTeMaTU4YECKOHN 3a/1a4M;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPHU PELICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
Hal/ICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTATA IIEIU U YCIOBUAM, OOBSICHATH TPUYUHBI
JOCTHKEHUSI WIM HEIOCTUKEHUSI PE3YIbTATOB JIESITEIIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OLIEHKY IPUOOPETEHHOMY OTIBITY.

CoBMmecTHAasI 1eATEIbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBHUIYJIHON
paboThl mTpu pemeHnH y4YeOHBIX 3a7ad, TPUHUMATh IIedh COBMECTHOU
NeSATEIbHOCTH, IJIAHUPOBATh OPraHHU3alMI0 COBMECTHOW pabOThl, pacrpeneiiiarh
BUJIBI pa0OOT, IOTOBAPUBATHCS, 00CYXAaTh MPOLIECC U pe3yIbTaT padoThl, 00001IaTh
MHEHUS HECKOJBKHUX JIOJICH;

y4acTBOBaTh B TPYNMNOBBIX (Gopmax paboThl (00Cyx)aeHUSI, OOMEH MHEHHUIA,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJHATH CBOIO 4YaCTh PA0OTHI U KOOPJIMHUPOBATH
CBOM JICHCTBUS C APYTHUMH YJI€EHAMHU KOMaH/Ibl, OIIEHUBATh KAU€CTBO CBOETO BKJIa/1a
B OOWMHA TPOAYKT TO KpUTEpUsIM, CGHOPMYJIUPOBAHHBIM  YYaCTHHUKAMU
B3aUMOJICHUCTBUA.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koniy 10 kinacca o0yyaronuiicss HAyYuTCs:

e CBOOOAHO ONEPUPOBATH OCHOBHBIMM MOHSATHSAMH CTEPEOMETPUM IPU
pELIeHNN 3a]a4 ¥ IPOBEICHUN MATEMAaTUYECKUX PACCYXKIECHUM;

e IPUMEHATh AKCMOMBI CTEPEOMETPUU U CIIEACTBUSA M3 HUX IPHU PELICHUU
TFeOMETPUUYECKUX 33/1a4;

e KJAacCCU(pUIMPOBATh B3aUMHOE PACIIOJIOKEHHUE NPSMBIX B IPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MIPSIMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOAHO ONEpPUPOBATH TMOHATHUSAMH, CBSI3AHHBIMM C yIjamMu B
IPOCTPAHCTBE: MEXAY MPSMBIMA B IPOCTPAHCTBE, MEXKIY HIPSIMON U
IUIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH MOHATUSAMH, CBA3aHHBIMU C MHOTOTpaHHUKAMU;



e CBOOOIHO pAacrmo3HAaBaThb OCHOBHBIE BHIbl MHOTOIPAaHHUKOB (TIpHU3Ma,
nupamuja, NpsMOyTOJIbHBIN Mapaieaenunes, Kyo);

e KIacCUPUIMPOBATH  MHOTOTPAaHHUKH,  BBIOMpas  OCHOBaHUS IS
KJ1IaccuUKaIlnu;

e CBOOOJHO OINEPUPOBATH TMOHATUSIMU, CBSI3AHHBIMU C  CEYEHUEM
MHOTOI'PAaHHHUKOB TIOCKOCTBIO;

e BBITIOJTHSATH napajuiesbHOE, LEHTPAIbHOE " OpPTOrOHAIBHOE
POEKTUPOBaHKE (PUTYP HA TUIOCKOCTD, BRIMOJIHATH H300pakeHus: Puryp Ha
IJIOCKOCTH;

e CTPOUTH CEUYECHHUS]I MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBIOIHITH
(BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH  IUIOIIAAM  TMOBEPXHOCTEH  MHOTOIPAHHUKOB  (IIpU3Ma,
nupamuzia), FeOMETPUYECKUX TeJ ¢ IPUMEHEHUuEM (HopmyJT;

e CBOOOIHO OMEPUPOBATH MOHATHUSIMHU: CUMMETPUS B MPOCTPAHCTBE, LIEHTD,
0Cb U TNIOCKOCTh CAMMETPHH, LIEHTP, OCh U TNIOCKOCTh CAMMETPUH (UTYPBL;

e CBOOOJHO OMNEPUPOBATH MOHATHUSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ] BEKTOPaMU;

e pemaTh 3aJauyd Ha JOKAa3aTeJIbCTBO MAaTEMAaTUYECKUX OTHOLIEHUWA U
HAaXO0XKJEHUE FEOMETPUYECKHUX BEJIMYUH, TPUMEHSSI U3BECTHBIE METO/IbI ITPU
pEelIeHUM MaTEeMaTUYeCKUX 3a/1ay TMOBBIIIEHHOTO M BBICOKOTO YpPOBHS
CJI0’KHOCTH;

e TMPUMEHATH MPOCTEHIIME NPOTrPaMMHBIE CPEACTBA M  BJIECKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUYECKHX 3a]1a4;

e WU3BIIEKATh, MPEOOPa30BBIBATH W HWHTEPIPETHPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeJACTaBICHHYI0 Ha
yepTexkax U pucyHKax;

e IMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha IMPaKTUKE: CpaBHUBATb U
aHAIM3UPOBAaTh PEAJILHBIE CUTYALlMH, MPUMEHATh MU3yUYECHHbIC MOHSATUS B
Ipolecce TMOUCKAa pEeHIeHHs MaTeMaTH4eckd  cHopMyIHpOBaHHON
npoOsemMbl, MOJEIMPOBATh peajbHble CHUTYyallMd Ha SI3bIKE T'€OMETPHH,
UCCJIEIOBATh MMOCTPOEHHBIE MOJIEIN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUA M TEOpeM, ammapara anreOpbl, peliaTth MpPaKTUYECKUe 3a/1ayi,
CBSA3aHHBIE C HAX0XKJICHUEM F€OMETPUYECKHUX BEJINYMH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tamax Pa3BUTHS T'€OMETPUU Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

K konity 11 kiaacca oOydaromuiicss HayquTCs:



CBOOOZHO OIEPUPOBATh IMOHATUSMHU, CBSI3aHHBIMHU C IHJIMHAPUYECKOM,
KOHHUYECKOW U CepuyecKoil MOBEPXHOCTSIMH, OOBSCHITH CIOCOOBI
MOJTyYEHUSs;

OIEpUPOBAThH MOHATUSAMH, CBSI3aHHBIMU C TEJIAMH BpAILEHUS: LIUJIUHAPOM,
KOHYCOM, c(hepoil u mapom;

pacrmo3HaBaTh Tela BpamleHus (LUWIUHAP, KOHYC, cepa U Imap) H
OOBSACHATH CIOCOOBI MOTYYCHHSI TEJ BPALICHHUS;

KJIaCCU(PUIIMPOBATh B3aHMHOE PACIOJIOKEHUE CPEPHI U MIIOCKOCTH;
BBIUUCIISATh BEJIWYUHBI AJIEMEHTOB MHOTOTPAHHMKOB M TE€J BpALIECHUS,
00BEMBI M IUIOMIAJIM MOBEPXHOCTEW MHOIOIPAHHUKOB M TEJI BpALIECHUS,
r€OMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYIT;

CBOOOJHO OMEpPUPOBATH MOHATUAMHM, CBSA3aHHBIMU C KOMOWHALUAMU TEN
BpalllcHUsT ¥ MHOTIOIPAaHHUKOB: MHOTOTPaHHHK, BIMCAHHBIA B cdepy U
ONMCAaHHBIN 0K0JO cdepsl, chepa, BIUCaHHAS B MHOTOIPAHHUK WM TEJIO
BpalllCHUS;

BBIUUCIISATH COOTHOLICHHUS MEX/Ty TUIOMIAIIMU TIOBEPXHOCTENH U 00bEMaMu
IIOJOOHBIX TET;

n3o0paxaTtb u3ydyaeMble (UTYpPBI, BBINOJHATH (BBIHOCHBIC) TIIOCKHE
YepTEe)KM U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUryp: BHUI CBEpXy, COOKY,
CHHU3Y, CTPOUTH CEUCHHUS TEJ BPAICHHUS,

U3BJIEKAaTh, WHTEPIPETHPOBATh M TNPeoOpa3oBbIBATh HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTeKax U pUCYHKAX;

CBOOOJHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHSATH OTNEPAlU HaJ BEKTOPaMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JEKapTOBOIl cUCTEME KOOPAMHAT;
pelaTh reOMETPUUECKHUE 3a/1a4H HA BBIYMCICHUE YTIIOB MEXK1Y MPSIMBIMU U
IUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSIHUM OT TOYKHU 0 IIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/1a IPU PEILICHUY;
CBOOOAHO OMEpPUPOBATh MOHITUSIMH, CBSI3AHHBIMH C JIBDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHHU;

BBIMOJHATh HM300paKE€HUST MHOTOTPAaHHUKOB M TEJ BpallleHUus IpHU
NapajuleIbHOM  NEPEeHOCE, LEHTPaJbHOW CHUMMETPUH, 3E€pKAJIbHOU
CUMMETPUH, IIPU TOBOPOTE BOKPYT MPSMOM, TpeoOdpa3oBaHus MOA00MS;
CTPOUTH CEUYEHHsI MHOTOIPAaHHUKOB U TEJ BpAIllEHUS: CEYCHHs IMIIMHIpPA
(mapanenbHO U NEPIEHANKYIISIPHO OCH), CEYEHMs KOHyca (IapajulebHble
OCHOBAHUIO U IPOXOASIINE YePE3 BEPIINHY ), CEUEHHUS 11apa;
UCIIOJIb30BaTh METOJbl IOCTPOEHHUS CEUEHUI: METOJ CJEN0B, METO]
BHYTPEHHET0 MPOEKTUPOBAHNUS, METO]] IIEPEHOCA CEKYIIEeH MI0CKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPIKICHUS,

NPUMEHSATh TeoMeTpuueckue (aKThl JJIST PEIICHHUs] CTEPEOMETPUUCCKUX
3a7a4, MPEANOJATAIOIINX HECKOJbKO IIArOB pEIICHUs, €CIH YCIOBUS
MIPUMEHEHHUS 3a/1aHbl B SIBHOW U HESIBHOU (hopMme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAaXOXJICHUE TEOMETPUUECKUX BEJIUYNH,;

MPUMEHATH MPOTrPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHUCTEMBI [IPY PEUIEHNH CTEPEOMETPUUYECKUX 3a/1aY;

MIPUMEHSITH ITOJyYEHHbIE 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAJIN3UPOBATH
U OLECHUBATh pEaJbHbIE CUTyallUH, MPUMEHATHh H3YUYEHHBIE MOHATUA,
TEOPEMBI, CBOMCTBA B TMPOILECCE IMOHWCKA PEUICHUS MaTeMaTUYECKU
chopMyIUpOBaHHOM TPOOIEMBI, MOJICTUPOBATh PEATbHBIC CUTyallud Ha
A3bIKE TEOMETPHUH, UCCIEA0BATh OCTPOECHHBIE MOJIENIN C UCIIOJIb30BaHUEM
F€OMETPUYECKUX TMOHATUA M TEOpeM, amrmapata anreOpbl, peuaTh
MPAKTUYECKNAE 33aJ1a4d, CBS3AaHHBIE C HAXO0XICHUEM T€OMETPUUYECKUX
BEJINYMH;

UMETh TPEACTaBICHUSI 00 OCHOBHBIX 3Tamax pPa3BUTHS TE€OMETPUU Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunyecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n MPOrpamMmbl Bcero Kontpoasusie | IIpakTavieckue oOpa3oBaTe/ibHbIE
padoThbI padoThI pecypenr
1 BBenenue B crepeoMeTpuio 23 1
) B3anmHOe pacnoyiokeHue npsiMbIX B 6 1
IIPOCTPAHCTBE
3 [TapamienbHOCT NPSAMBIX U IIJIOCKOCTEN B 2
IIPOCTPAHCTBE
4 [lepnenquKyAIPHOCTD NMPSIMBIX U 25
IJIOCKOCTEHN B MPOCTPAHCTBE
VYrael 1 pacCTOsTHUS 16 1
MHororpanHuKu 7 1
BekTopsb! B mpocTpaHcTBE 12
2 HOBTOPGHHG, 00001IIeHNE U CHCTEMATH3ALIMS 5 )
3HAHUI
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0




11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpomsisie | Mpakraueckie (ungposBbie)
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThl pecypen
1 AHanuTuyeckas reoMeTpus 15 1
) [ToBTOpeHwme, 0606H1€H1fe u 15 1
CUCTEeMAaTH3alMsl 3HAaHUH
OO6BEM MHOTOTrpaHHUKA 17 1
4 Tena BpameHnus 24 1
5 [Mnomaan moBEpXHOCTH U OOBEMBI 9 1
KPYTJIBIX TEJ
6 JBrxenus 5 1
. [ToBTOpEHME, o6o6meHI/ule u 17 )
CUCTEeMAaTH3alMsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 8 0




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunyecTBo 4acoB DJIeKTPOHHBIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | IpakTuueckue
n/n Bcero u3yyeHusi = oOpa3oBaTebHbIE
padoThbI padoThI
pecypcsl

OcHoBHBIE TpaBUIIa U300pAKEHUS HA
PHUCYHKE IIJIOCKOCTH, MapaJlJIEIbHbBIX
IPSMBIX (OTPE3KOB), CEPEIUHBI OTPe3Ka

[ToHATHS CTEpEeOMETPUH: TOUKA, TIpsiMas,
TUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
MpaBmJIa U300paKCHHS HA PUCYHKE
IIJIOCKOCTH, MAapalJICIIbHBIX IPAMbBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[TonsATHs: nepecekaronuecs MIOCKOCTH,
IepeceKaroImecs npsimasi ¥ MiI0CKOCTh;
MIOJIyIIPOCTPAHCTBO

[TonsATHS: TIEepeceKarouecs MIOCKOCTH,
MIePECeKAIOIINEecs IPpsiMasi | TIOCKOCTB;
MOJTYTIPOCTPAHCTBO

MHororpaHHuKu, H300pakeHHE
MPOCTEUIIHNX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIIUX 00BEKTOB

MHororpaHHuKH, U300paKeHHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYONINX 0OBEKTOB




AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
CJIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEpEOMETPHH U TIEPBbIC
cnencTBus U3 HUX. CriocoObl 3a1aHus
MPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE.
O003HaueHUS MPSAMBIX U TIOCKOCTEH

10

N3o0pakeHne ceueHnii mupaMuibl, Kyoa
U TIPU3MBI, KOTOPbIE IPOXOJAT Yepe3 UX
pEbpa. N3obpakeHne nepecedeHus
IIOJIyYEHHBIX IIJIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEYCHUN
pa3HBIMU IIBETaMHU

11

N3o0pakeHne ceueHnii mupaMuibl, Kyoa
Y TIPU3MBI, KOTOPbIE TPOXOJAT Yepe3 Ux
pEbpa. N3o0pakeHne nepecedeHus
IIOJIyYEHHBIX IIJIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEYCHUN
pa3HbBIMU LIBETaMHU

12

N300pakeHne ceueHuil nmupaMubl, Kyoa
Y TIPU3MBI, KOTOPbIE TPOXOJAT Yepe3 Ux
pEbpa. N3o0pakeHne nepecedeHus
IIOJIyYEHHBIX IIJIOCKOCTEM.
PackpaiiBanye mocTpOCHHBIX CEYEHUM
pa3HBIMU IIBETaMHU

13

N300pakeHne ceueHuil nmupaMubl, Kyoa
U IIPU3MBI, KOTOPBIE IPOXOAAT YEPE3 UX
pé6pa. N3o0pakeHune nepeceueHus




IIOJIyYEHHBIX IIJIOCKOCTEM.
PackpaivBanye mocTpOCHHBIX CEYEHUM
pa3HbIMH LIBETaMU

14

Meton cieoB uisl IOCTPOEHUS CEUEHU I

15

Merton cnenoB yisi HOCTPOCHUS CEUCHUM.
CaoiicTBa nepeceyeHnid MPSMbIX U
IIOCKOCTEH

16

Merton cnenoB 1yisi TOCTPOCHUS CEUCHU.
CaoiicTBa nepeceyeHnid MpSMbIX U
IIOCKOCTEN

17

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpémM ToukaM Ha pébpax. Co3manue
BBIHOCHBIX YEPTEKEH U 3aIUCh [1aroB
MOCTPOCHHS

18

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpémM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIUCh [1aroB
MOCTPOCHHS

19

[TocTpoenue ceueHuit B nupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3manue
BBIHOCHBIX YEPTEKEH U 3alIACh 1aroB
IIOCTPOCHHUS

20

[TocTpoenue ceueHuit B nupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3mnanue
BBIHOCHBIX YEPTEKEH U 3allACh L1aroB
IIOCTPOCHHUS




21

[ToBTOpenue nnanumerpun: Teopema o
MPOIOPLMOHANBHBIX 0Tpe3kax. [logobue
TPEYrOJIbHUKOB

22

IToBropenue mianumerpun: Teopema
MeHenas. Pac4yeTsl B ceueHHUsAX Ha
BBIHOCHBIX 4epTekax. Mcropus pa3Butus
IUTAHUMETPUH U CTEPEOMETPUN

23

KonrtponbHas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3aumHOe pacnonoxeHue NpsiMeIxX B
npoctpancTBe. CKpelBaroecs
npsmble. [Ipu3Haky ckpelmuBarommxcs
npsmbix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

25

Teopema o CyleCTBOBaHUHU U
€AVMHCTBEHHOCTH IIPSIMOM MapasuleIbHON
JAHHOW MPSMOM, IPOXOAAIIEN YeEPE3
TOYKY IIPOCTPAHCTBA U HE JIeXKalllel Ha
JaHHOM npsMoi. Jlemma o nepeceyeHuun
MapAJUIEIBHBIX IPAMBIX IIJIOCKOCTBIO

26

[TapamtensHOCTB TpeX IpsMBIX. Teopema
0 TpEX MapajuleNbHbIX NpAMBIX. Teopema
0 CKPEILMBAIOLIUXCS IPSIMBIX

27

[TapamnenpHOE MPOECKTUPOBAHMUE.
OcHOBHBIE CBOWCTBA NapAJIIEIBLHOTO
npoeKTupoBanus. M3o00paxenne pa3HbIx
¢buryp B napajsienbHON MPOEKIMN




28

[MenTpansHas npoekuus. YTomi ¢
COHAITPAaBJIICHHBIMHU CTOPOHAMH. YTOJI
MEXIy IPSAMBIMHU

29

3amauy Ha I0Ka3aTeabCTBO U
HCCIIeJOBaHUE, CBSI3aHHBIE C
PaCIOJIOKEHUEM TIPSIMBIX B
MIPOCTPAHCTBE

30

ITonsATHA: MapauIeIbHOCTD MIPAMON U
IJIOCKOCTH B pocTpaHcTse. [Ipu3Hak
MapaJUIEIbHOCTH MPSIMON U TJIOCKOCTH.
CgolicTBa mapajuieIbHOCTH IPSIMOU U
IJIOCKOCTH

31

FGOMeTpI/I‘-IGCKI/Ie 3ala4i Ha BBIYUCJIICHUC
1 JOKa3aT€iIbCTBO, CBA3aHHBIC C
NapauiebHOCTHIO MPSAMBIX U
IJTIOCKOCTEM B MPOCTPAHCTBE

32

ITocTpoeHue ceueHus, MPOXOASILEro
4yepe3 JaHHYIO NPSAMYIO Ha YEPTEXE U
[apajuIeJIbHOTO APYrou nmpsMon. Pacyér
OTHOILICHUH

33

[TapannensHas poeKLUs, IPUMEHEHUE
U1 IOCTPOCHUS CEUEHU KyOa n
napauienenunena. CpoicTsa
napajiesienune1a 1 mpu3Mbl

34

[TapamensHbie ockoctu. [IpuzHaku
[apaJUIEIbHOCTH IBYX IUIOCKOCTEH

35

Teopema o mapaieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH,




MPOXOIAILIEH Yepe3 TOUKY, HE
MIPUHAUICKALLYI0 JAHHOW INIOCKOCTH U
CJIIEICTBUS U3 HEE

36

CaolicTBa napamuienbHbIX MNIOCKOCTEN: O
[apaJUIEIbHOCTH MPSIMBIX MIEPECEUECHHUS
IIPY NIEPECEUEHUN IBYX MTapaJlJICIIbHBIX
IJTIOCKOCTEMN TpeThen

37

CaolicTBa napamienbHbIX MNIOCKOCTEH:
00 oTpe3Kax mapajjiebHbIX MPSIMBIX,
3aKJIIOYEHHBIX MEKy apauIeIbHBIMUA
IJIOCKOCTSIMU; O IIEPECEUEHUH NPSIMOM C
IBYMsI TIAPAJIIEIIBHBIMU TIOCKOCTSMHU

38

[ToBropenue: Teopema [Tugaropa Ha
IJIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
MIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA

40

CgoiicTBa Ky0a v MPSIMOYTOIBHOTO
napajuiefenumneaa

41

Brruncnenue 1MH OTPE3KOB B KyOe U
IPSIMOYTOJIBHOM I1apajulelIeuIIe e

42

IlepneHUKyYIAPHOCTD NPSAMOU U
mockocty. [Ipusnak
MEPIEHIUKYIISIPHOCTHU IIPSMOM U
IIJIOCKOCTH

43

[leprieHAMKYIAPHOCTH MPAMOUN 1
mockocty. [Ipusnak
NEPIEHIUKYISIPHOCTH MIPSIMON U
IJIOCKOCTH




Teopema o CyIl1IeCTBOBAHUHU U
€MHCTBEHHOCTH MPSIMOM, TPOXOAIIEH

4 yepe3 TOUKY IPOCTPaHCTBA U
MEPIEeHIUKYISIPHOM K IIIOCKOCTH

45 IInockocTH U NEpNEHANKYIISIPHBIE UM
MpsiMble B MHOTOTpPaHHHUKAX

46 IInockocTH U NEpNEHANKYIISIPHBIE UM
IIpsIMbIE B MHOTOTpaHHHUKAX
[lepnienuKyIsp U HAKJIOHHAS.

47 [TocTpoenue nepneHauKysApa U3 TOUKU
Ha IPAMYIO
[lepnienuKyIsip U HAKJIOHHAS.

48 [TocTpoenue nepneHauKysapa u3 TOYKU
Ha IPAMYIO

49 Teopema o TpEX nepHeHANKYIAPAX
(mpsimast u oOpaTHas)

50 Teopema o TpEX nepHneHANKYIAPAX
(nmpsimast 1 oOpaTHast)

51 VYroa Mexay CKpeluBarouMHCS
MPSIMBIMU
[Touck neprneHauKyIIpHBIX MPSMBIX C

52 MOMOIIBIO TTEPIIEHIUKYIISIPHBIX
IIJIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE
[TocTpoenue ceuenunii Kyoa, MpU3MBI,

54 [IPaBUJILHON ITUPAMUBI C TIOMOIIBIO

OPTOTrOHAJILHOM IPOEKIIUU




55

[TocTpoenue ceueHuit Kyoa, IpU3MBI,
MPaBWJIbHON MHPaMUIbI C TTOMOILBIO
OPTOTOHAJILHOW MPOEKIIUU

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIBHO II0cKocTu. [lnockocTu
CUMMETpPUI B MHOTOI'paHHHUKaX

57

[Ipu3Hak nepnesauKyIsIpHOCTH IIPAMOM
U IIJIOCKOCTH KakK CIIEACTBUE CUMMETPUU

58

[IpaBuibHBIE MHOTOTPAaHHUKH. Pacuér
paccTosiHU OT TOYKH JI0 MIIOCKOCTH

59

IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSHUM OT TOYKH [0 IIIOCKOCTH

60

CriocoObl OIyCTUTb MEPIIEHAUKYIISIPHIL:
CUMMETpPHUS, CABUT TOYKH 110
MapajuIeIbHON IIPSIMOU

61

CaBur no HenapauieIbHON IPsMOH,
U3MEHEHUE PACCTOSHUN

62

Kontponbnas padota "B3zanmuoe
pacrojoKeHue MPSMbIX U TIIOCKOCTEH B
npoctpaHcTae"

63

[ToBTOpEHME: Yyroa MEeKIy MPsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOM3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

IToBTOpEHME: Yyrom MexIy
CKPEIIMBAIOIINMUCS IPSIMBIMU B
IIPOCTPAHCTBE




65

['eomeTpuueckre METObI BHIYUCICHUS
yriia MeXIy MpsIMbIMU B
MHOTOTpaHHUKAX

66

JIByrpanHbIil yroi. CBOMCTBO JIMHEWHBIX
YIJIOB JBYTPAHHOIO yIila

67

[TepnenuKyasSpHBIC TITIOCKOCTH.
CBolicTBa B3aMMHO NEPIEHANKYIIPHBIX
IJIOCKOCTEN

68

[Ipu3Hak nepneHaANKyISIPHOCTH
IJIOCKOCTE; TeopemMa o0 mpsiMOi
[IEPECEUYCHUS ABYX IIJIOCKOCTEH
NEPIEHIUKYIISIPHBIX TPEThEN IIIOCKOCTH

69

[IpsiMOyTONBHBIN MapasuieNenumen; Kyo;
M3MEpEeHUsl, CBOMCTBA IPSIMOYTOJILHOTO
napajuiefenumneaa

70

Teopema o aAuaroHaau IPSIMOYTOJILHOTO
napajuieJienuIe/1a U CIeICTBUE U3 Hee

71

CrepeomeTpruecKkue U NpUKIaJIHbIE
3aJlaud, CBS3aHHBIC CO B3AMMHBIM
PACIIOJIOKCHHUECM MIPAMBIX U IIJIOCKOCTHU

72

IToBTOpEHME: CKpELIMBAIOIINEC
MpsAMBIC, TAPAJUICIIBHBIC IJIOCKOCTHU B
CTaHAAPTHBIX MHOTOTpaHHUKAX

73

[Tapa mapannenbHbIX MJIOCKOCTEN Ha
CKPEILMBAIOIINXCS MPSMBIX, PACCTOSIHHUE
MCIKAY CKPCIIHNBAOIIUMUCS IPSAMBIMU B
MMPOCTBIX CUTYyAUAX




74

PaccrostHre OT TOYKH JI0 MJIOCKOCTH,
paccTosiHUE OT MPSMOU J0 TIOCKOCTH

75

Brluncnenue paccTosHUN MEXKIY
CKPELIUBAIOIIUMUCS IIPSIMBIMHU C
IIOMOILBIO NIEPIEHAUKYIJISIPHON
IJIOCKOCTH

76

TpéxrpanHsliil yroj, HEPaBEHCTBA AJIs
TpeXTrpaHHbIX yIioB. Teopema
[Tudaropa, TeopemMbl KOCUHYCOB H
CHUHYCOB JUJIsl TPEXTPAHHOIO yIJIa

77

DNeMeHTHI CPepUIECKO TeOMETPHH:
reoIe3NYECKHUE JTMHUA Ha 3eEMIIE

78

Kontponbras padota "Yribel u
paccrosaHus"

79

Cucremaru3zauus 3HaHUU
"MHOrOorpaHHUK U €ro 3JIeMEHTHI"

80

IIupamupa. Bunasl nupamun. I[IpaBunsHas
nupamuaa

81

[Tpusma. [Ipsimasi u HaKJTOHHASI TPU3MBI.
[IpaBunbHas npuzma

82

[Ipsamoit napamienenunen,
MPSIMOYTOJIbHBIN Tapasieenumnen, Kyo

83

Beinykiible MHOrorpanHuku. Teopema
Diinepa

84

Brinykibeie MHOrOrpanauku. Teopema
Olinepa. IIpaBunpHbIe 1
MOJTYTIPABUIIbHBIE MHOTOIPaHHUKHU

85

Kontponbnas padota "MHuororpanHuku”




26 [TonsiTHE BEeKTOpa HA MJIOCKOCTH H B 1
MIPOCTPAHCTBE
87 CyMMa BEKTOpOB 1
88 Pa3zHocTh BEKTOPOB 1
89 [IpaBuno mapasenenumnena 1
90 YMHOKEHUE BEKTOpa Ha YUCIIO 1
Pasnoxxenue BekTopa 1o 6azucy Tpéx
91 BEKTOPOB, HE JIEKAIUX B OJHOU 1
MJI0CKOCTH
92 CkansipHoe Npou3BeICHUE 1
93 Boruncnenue yria Mexy BEKTOpaMu B 1
MIPOCTPAHCTBE
94 [Ipocreiimume 3aa4u ¢ BEKTOpaMu 1
95 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1
96 [Ipocreiimume 3aa4u ¢ BEKTOpaMU 1
97 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1
98 O0001IeHre U cUCTEMaTU3aINs 3HAHUI 1
99 O06o001IeH e U cucTeMaTU3alus 3HaHUH 1
100 HToroBasi KOHTpOJbHAs paboTa 1
101 HroroBast koHTpOIBHAS paboTa 1
102 O06o001IeH e U cucTeMaTU3alus 3HaHUH 1
OBILIEE KOJIMYECTBO YACOB I10 102
I[MTPOT'PAMME




11 KJIACC

KouunyecTBo 4acos DJIeKTPOHHBbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bceero u3yyeHusi = oOpas3oBaTesbHbIE
padoThI padoThI
pecypcsl
IToBTOpenue Temol "KooparHaTel
1 BEKTOpA Ha MJIOCKOCTH U B 1
npoctpaHcTae”
) [ToTOpenue Temol "CkansipHoe 1
MIPOU3BEJECHNUE BEKTOPOB"
3 [ToBTOpeHue Tems! "Boruncienue yria 1
MEXK]ly BEKTOpaMu B MPOCTpaHCTBE"
4 [ToBTOpEHUE TeMbI "YpaBHEHHUE NIPAMOI, 1
IPOXOJsAIIEH Yepe3 1Be TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOPMaJb, 1
YpaBHEHUE MIJIOCKOCTH B OTPE3Kax
6 YpaBHEHHE MIOCKOCTH, HOPMaJb, |
YpaBHEHUE IIJIOCKOCTH B OTPE3Kax
7 BekTopHoe npousseneHue 1
g JIuHeitHbIe HEpaBEHCTBA, JTUHEIHOE 1
IIpOrpaMMHUpPOBaHUE
9 JInHeliHbIC HEPABEHCTBA, JIMHEIHOE 1
IIpOrpaMMHUpPOBaHUE
10 AHaMTUYECKHE METO/IbI pacyéTa yria 1
MEXAY MPSMBIMU B MHOTOTPaHHUKAX
1 AHaMTHYECKHE METO/IbI pacyéTa yria 1
MEXAY MJIOCKOCTSIMU B MHOTOTPaHHUKAX




dopMya pacCTOSIHUSA OT TOYKH 10

12 IUIOCKOCTH B KOOPJAWHATaX

13 Haxoxnenue paccTossHUi OT TOYKU 110
TUIOCKOCTH B KyOe

14 HaxoxneHnne paccTostHuNA OT TOYKH 10
IUIOCKOCTH B MPaBUJILHON MTUPAMUIE

15 KoHnTtponbHast pabota "AHamuTudeckas
reomerpus”

16 CeueHust MHOIOTPAaHHUKOB:
CTaHJapTHbIE MHOTOIPAHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/]T
CJE/IOB
CeueHust MHOTOTPAHHUKOB:

18 CTaHIapTHBIC INIOCKOCTH, IEPECCUEHUS
MPSAMBIX U TIIOCKOCTEH

19 [TapannenbHble TPSIMBIE U IJIOCKOCTH:
napasuieJIbHble CeUeHUS

20 [TapannenbHble IPsIMBIE U TJIOCKOCTH:
pacy€r OTHOLIEHUI
[TapannenbHble TPsIMbIE U TNIOCKOCTH:

21 YIJIbI MKy CKPEIIMBAIOIIUMUCS
PSIMBIMU
[leprieHquKyIsIpHBIE TIPSIMbIE U

” IUIOCKOCTH: CTaHJApTHBIE Maphbl

MEPIEeHIUKYISIPHBIX TUIOCKOCTEN 1
MPSIMBIX, CHMMETPHH MHOTOTPaHHUKOB




23

[lepnenauKyasipHbIE IPSMBIE U
IUIOCKOCTH: TEOPEMA O TPEX
NEPIICHIUKYIIApax

24

[IepnieHauKyIIsIpHBIE NIPSIMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIVH B
MHOI'OIPaHHHUKaX

25

IToBTOpenue: miomanu
MHOT'OYTOJIEHUKOB, (hOPMYJIBI JJIs
ionianel, cooopakeHus moao0us

26

[ToBTOpEHME: TIIOIIAAN
MHOT'OYTOJIEHUKOB, (hOPMYJIBI IS
Iomnanel, cooopakeHus moao0us

27

[ToBTOpEHME: TIIOIIAAN
MHOTOYTOJBLHUKOB, (POPMYJIBI JJISI
TJI0AJIEH, COOOpaKEHUSI TTOI00MS

28

[Tmomaan cedyeHnii MHOTOrPaHHUKOB:
TJIOIAIM TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHUS O 100Ms

29

[Inomany ce4eHUN MHOTOIPAHHUKOB:
IJIOMIAAN TOBEPXHOCTEM, pa3pe3aHus Ha
YacTH, COOOpaKEHUS IO 100Ms

30

KonTtponsHas padora "I[loBTopenue:
MHOTOT'PaHHHUKH, CEUCHHS
MHOTOTPaHHHUKOB"

31

O06BEM Tema. O0BeM IPSIMOYTOJIBHOTO
napasuieNienumnena

32

3amaun 06 yaBOCHHH Ky0Oa, O
KBaJIpaType Ky0a; 0 TPHCEKIUH yIiia




33

CrepeomeTpHuyecKHe 3a1auu, CBI3aHHbIC
¢ 00BEMOM TIPSIMOYTOJIBHOTO
napaieNenuneaa

34

[IpuxnagHelie 3a1a4n, CBI3aHHBIE C
BBIUKCIICHHEM 00BbEMA MPSIMOYTOJILHOTO
napasuiesienuIena

35

O06BEM npsAMOi TPU3MBI

36

CrepeoMeTpuueckue 3aaun, CBI3aHHbIE
C BBIYUCIIEHHEM 00BEMOB MPSAMOit
PU3MBI

37

[IpuknanHbie 3a1a4u, CBSI3aHHBIC C
00BEMOM TIPSIMOI TIPU3MBI

38

Brruncienne 00bEMOB TeI € TOMOLIBIO
omnpenenéuHoro uHTerpana. O0bEM
HAKJIOHHOM NPU3MBI

39

Boruncnenue 06bEMOB TeJ ¢ MOMOLIBIO
omnpenenéuHoro uHTEerpana. O0bEM
MmUupaMuabl

40

®dopmyna 00bEMA TUPAMUJIBL.
OTtHo1IeHne 00HEMOB MTUPAMUJL C
OOIIUM yTIIOM

41

dopmyna 00bEMaA TUPAMUJIBL.
OTtHo1IeHne 00HEMOB MTUPAMUJL C
00IIKM yTIIOM

42

CrepeoMeTpuueckue 3aJauu, CBI3aHHbIE
¢ 00bEMaMU HaKJIOHHOW TIPU3MBI

43

CrepeoMeTpUUYECKHE 3a/1auH, CBSI3aHHBIC
¢ 00bEMaMU TUPAMHUIBI




[Mpuknanueie 3agaun mo Teme "OObEMBI

44 Ten", CBA3aHHBIE ¢ 00BEMOM HAKJIOHHOM
PU3MBI

45 [Mpuknanueie 3axaun mo Teme "OO0bEMBI
Ten", CBI3aHHBIE ¢ 00BEMOM MUPAMUJIBI

46 [Ipumenenue 06bEMOB. Beruncnenune
paccTosIHUSA 10 TIOCKOCTH

47 KonTtponbnas padora "O0bEM
MHOTOTpaHHUKA"
unuuapudeckasi HOBEPXHOCTb,

48 o0pa3yroniue HUINHIPUISCKON
MOBEPXHOCTHU

49 unuanp. [psamoi KpyroBou HUIUHAD.
[Inomane moBepXHOCTH LHUIIMHpA

50 Konunueckas moBepxHOCTh, 00pazyronue
KOHMYECKOU nmoBepxHoctu. Konyc

51 CedeHue KOHyca MIOCKOCTHIO,
napauIeIbHOM MJIOCKOCTH OCHOBAHUS

5 VYceuénnslii konyc. M3o00paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH H
IIOJIHOM ITOBEPXHOCTH KOHYyCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH H
MTOJTHOM TOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3a1a4i Ha

55 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,

MOCTPOEHUEM CEYCHUH ITUITHH/PA,
KOHYyCa




56

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTelbCTBO U BEIYUCIICHHE,
MIOCTPOCHUEM CEUCHHI IIMIINH/IPA,
KOHYycCa

57

HpI/IKJIal[HBIe 3aaa4u, CBA3aHHBIC C
OUIMHAPOM

58

HpI/IKJIa[[HBIe 3aaa4u, CBA3aHHBIC C
OUIMHAPOM

59

Cdepa u map

60

[Mepeceuenue chepsl u mapa ¢
ockocThlo. Kacanue mapa u cepbl
TUTOCKOCTBI0. B 1 m300pakeHue mapa

61

[epeceuenue chepsl u mapa ¢
riockocThio. Kacanue mapa u chepbl
IUIOCKOCTBIO. B 1 n3o0pakenue mapa

62

VYpasuenune cdepsol. [Inomans chepst u
e€ yacre

63

Cummetpust chepsl U mapa

64

CrepeomeTpuueckue 3a1a4i Ha
J0Ka3aTCjIbCTBO U BBIYUCIICHUC,
CBsI3aHHBIE CO chepol U mapom,
MIOCTPOCHUEM MX CEUCHHH MIIOCKOCTHIO

65

CrepeomeTpuueckue 3aa4 Ha
J0Ka3aTCjIbCTBO U BBIYUCIICHHUC,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOCHUEM MX CEUCHHH MIIOCKOCTHIO

66

[IpuxitagHblie 3a1a4u, CBSI3aHHBIE CO
cdepoit u mapom




[ToBTOpEHME: OKPYKHOCTH HA

67 MJIOCKOCTH, BRIYUCIICHUSI B OKPY>KHOCTH,
CTaHJapTHBIC TTOA00US

68 Paznuunbie KOMOMHALINY TEI BpAIlEHUs
¥ MHOTOTPaHHHUKOB

69 3agaun no Teme "Tena U MOBEPXHOCTH
BpanieHus"

70 3agaun no Teme "Tena U MOBEPXHOCTH
BpaieHus"

71 Kontponsnas padora "Tena u
MOBEPXHOCTH BpaleHus"

7 O06béMm unuHIpa. Teopema 06 00bEMe
MPSIMOTO IWIHH]IPA
Brruncnenre 00bEMOB TEN ¢ TOMOIIBIO

73 onpenenéHHoro uuaterpaiga. Oobém
KOHYyCa

74 [Tnomaay OOKOBOM M OJIHOH
MOBEPXHOCTH KOHYyCa
CrepeoMeTpHuuecKue 3aa4u, CBI3aHHbBIE

75 C BBIYUCIICHUEM 00BEMOB IUITUH/IPA,
KOHycCa

76 [Ipuknanueie 3apaun o Teme "OO0bEMBI
Y TUIOLLAU OBEpXHOCTEH Ten"
O0BEM 11apa 1 MapoBOTro CEKTOpa.

77 Teopema 06 06BEMe mrapa. [Tnomans

cdepsl. CTepeoMeTpUUECKUe 3a1a4H,
CBsI3aHHBIC C BBIYUCIICHUEM O6’béMOB




1Iapa, IapoBOro CETMEHTA U IIapOBOTO
CeKTopa

78

[Ipuknanueie 3agaun mo Teme "OO0bEMBI
Ten", cCBsA3aHHbIE ¢ 00BEMOM I1apa u
wiomaneio ceprl. COOTHOIICHUS
MEXIY TIIOIIAISIMHA TOBEPXHOCTEH U
00BEMaMU ITOTOOHBIX TEN

79

[TomoOHbBIE TeNna B IPOCTPAHCTBE.
N3menenne 06bEMa pu o 100Uu.
CrepeoMeTpHuuecKue 3a1a4u, CBI3aHHbBIE
C BBIYUCIIEHHEM O0BEMOB TE U
MJI0IIAaIe TOBEPXHOCTEN

80

KonTponpHas padora "[Tnomanm
MIOBEPXHOCTH M 00BEMBI KPYTIIbIX Ten"

81

JIBM>KEHUS MPOCTPAHCTBA.
OtoOpaxeHusi. [IBHXKESHUS U PAaBEHCTBO
¢uryp. OGmmue cBOHCTBa JBUXKEHUH

82

Buabr iBukeHnil: napamiebHbIN
MEPEHOC, IEHTPAJIbHAsI CHMMETPHUS,
3epKajbHasi CHMMETPHsI, TOBOPOT
BOKPYT NPSIMOM

83

[IpeoOpazoBanus nomoowus. [Ipsmas u
cthepa Diinepa

84

I'eomerpuueckue 3agaun Ha
IIPUMEHEHNE BUKEHUS

85

KonTtponpHas padora "BekTops! B
npocTpaHcTse”




86

Ob6o6maromee nosropenue 11 nmonsTuit
1 METOJI0B Kypca reometrpun 10—11
KJIACCOB, CUCTeMAaTHU3allHsl 3HAHH:
"[TapannenbHOCTh NPSIMBIX U
IJIOCKOCTEN B IpOCTpaHCTBE"

87

O6o06matomee moropenue 11 monsTHI
1 METOJI0B Kypca reometrpun 10—11
KJIACCOB, CUCTeMAaTHU3allHsl 3HAaHU:
"BekTopsl B mpocTpaHcTse"

88

Ob6o6maromee nosropenue 11 nmonsTuit
1 METOJI0B Kypca reometrpun 10—11
KJIACCOB, CUCTeMAaTH3allHsl 3HAHU:
"BekTopsl B mpocTpaHcTse"

89

Ob6o6maromee nosropenue 11 nmonsTuii
1 METOJI0B Kypca reomerpun 10—11
KJIACCOB, CUCTEMAaTU3allHsl 3HAHU:
"OO6beM MHOTOTpaHHUKA"

90

Ob6o6maromee nosropenue 11 nmonsTuii
U METOJ0B Kypca reometpuu 10-11
KJIaCCOB, CUCTEMAaTHU3alsl 3HAHUI:
"OO6beM MHOTOTpaHHUKA"

91

Ob6o6maromee nosropenue 11 nmonsTuit
U METOJ0B Kypca reomerpuu 10-11
KJIaCCOB, CHCTEMAaTH3allusl 3HAHUIA:
"ITmomraay MOBEPXHOCTH U 0OBEMBI
KpyIJibiX Ten"

92

Ob6o6maromee nosropenue 11 nmonsTuii
U METOJ0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHUI:




"TTnomaau MOBEPXHOCTU U OOBEMBI
KpyIJibiX Ten"

93

Hrorosast KoHTpOJBbHASA paboTa

94

HroroBast koHTpoOIbHAs paboTa

95

[ToBTOpEeHue, 0600IIEeHNE U
crucTemMaTu3alurs 3HaHUI

96

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKH U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

97

HcTopus pa3sBUTHS CTEPEOMETPHUH KaK
HayKH U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

98

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ pojib B pa3BUTUU
COBPEMEHHBIX WHXKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

99

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ pojib B pa3BUTUU
COBPEMEHHBIX WHXKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

100

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ pojib B pa3BUTUU
COBPEMEHHBIX MH)XCHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

101

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ pojib B pa3BUTUU




COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKHU U €€ POJIb B Pa3BUTUU

102

COBPCMCHHBIX MHKCHCPHBIX U

KOMITBIOTCPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102




Y4eOHblii Kypc «BeposITHOCTL M CTATHCTHKA.

MNOACHUTEJIBHASA 3AIINCKA

VY4eOHslii Kypc «BeposiTHOCTB U cTaTUCTHKa» YIITyOIEHHOTO YPOBHSI SIBJISIETCS
IPOAOHDKEHUEM M Pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca yriryOn&éHHOro
YPOBHSI HAa YPOBHE CpeAHEro o01iero oopazoBanus. Y4eOHbIN Kypc NpeHa3HAuYEH
Uist (opMupoBaHUS y OOYYaIOIIMXCSl CTAaTUCTUYECKOM KYJBTYpPbl M MOHUMAaHUSA
pOJM TEOPUM BEPOSTHOCTEM KaK MATEMATUYECKOTO MHCTPYMEHTA IS U3YUYEHUS
CIIy4alHBIX COOBITHI, BEeTUYNH U TporieccoB. [Ipu u3ydennn kypca oboramarTcs
Ope/CTaBICHUsS OOYYaloIIUXCS O METOJaX HCCIEeOBaHUS H3MEHUYMBOIO MUDA,
pa3BUBaeTCAd MOHUMAHUE 3HAYUMOCTH MU OOIIHOCTH MaTeMaTH4YE€CKUX METOOB
MO3HAHUS KaK HEOThEMJIEMOM YaCTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOIO
MHUPOBO33PEHUS.

ConmepxaHne ydeOHOTO Kypca HampaBiIeHO Ha 3aKpeIUIeHWe 3HaHUH,
MOJIYYCHHBIX MPU U3YYCHUH Kypca Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs, U
Ha pPa3BUTHUE MPEICTABICHUN O CIy4YallHBIX BEJIMYMHAX U B3aUMOCBS3SIX MEXKIY
HUMH Ha BaXXHBIX MPHUMEPAX, CIOKETbI KOTOPBIX MOYEPIHYTHl U3 OKPYKAKOLIETO
mupa. B pesynbrare y o0yyaronmxcs J0KHO ¢hOPMUPOBATHCS MPEICTABICHHUE O
Haubosee ynoTpeOUTEeNbHBIX U OOIINX MAaTEMAaTUYECKUX MOJIENSIX, UCIIOJIb3YEMbIX
JUTSI OTTCAHUS aHTPOIIOMETPUUECKUX U JieMOorpauyecKuX BEJIMYMH, TOTPEITHOCTEN
B Pa3IMYHbIC POJIa U3MEPEHUSIX, JUTUTEILHOCTH 0€30TKAa3HON pabOoThl TEXHUYECKHUX
YCTPOMCTB, XapaKTEPUCTHUK MACCOBBIX SBJICHUH U MPOIIECCOB B O0IIECTBE. Y YCOHBIM
Kypc siBisieTcsi 0a30M /aJii OCBOEHHUS BEPOSTHOCTHO-CTATUCTHUECKUX METOOB,
HEOOXOMMBIX CIEIUATNCTaM HE TOJIBKO MHKEHEPHBIX CHEIUaTbHOCTEH, HO TAaKKe
COLIMAJIBHBIX U TICUXOJOTUYECKUX, TOCKOJIBKY COBPEMEHHBIE OOIIIECTBEHHBIE HAYKH
B 3HAQUMUTEJIbHOM Mepe UCHOJIb3YIOT amnmapar aHajiu3a OONbIIMX JaHHBIX.
[lenTpanbHyIO 4YacTh Yy4e€OHOTO Kypca 3aHMMaeT OOCYXICHHE 3aKOHA OOJBIIMX
yucen — (PYHIaMEHTaIbHOTO 3aKOHAa MPHUPOIBI, MMEIOMEr0 MaTEeMaTUYECKYIO
dbopmanuzaruio.

B cooTBeTcTBMM € YyKa3aHHBIMU LI€JISIMU B CTPYKType YydeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YIIyOJEHHOM YPOBHE BbBIJEICHBI OCHOBHBIE
conepxatenbHbie TUHUN: «CiydaifHple COOBITUS U BEpOSATHOCTHY U «CiydaitHbIe
BEJTUYMHBI U 3aKOH OOJIBIIINX YHCEID».

[ToMuMO OCHOBHBIX JIMHUW B y4eOHBIH KypC BKIIIOUEHBI 3JIEMEHTHI TEOPUU
rpagoB U TEOpPUHM MHOXKECTB, HEOOXOIUMBIE [IJIi TOJHOIIEHHOTO OCBOEHUS
MaTepuana JaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MaTEMaTHYECKUX YueOHBIX
KYPCOB.

Conepxxanne muHuU «CitydaifHple COOBITHS U BEPOSATHOCTUY» CIY>KUT OCHOBOM
uist opMUpOBaHUSI MPEACTABICHUNM O PACIPECICHUN BEPOSTHOCTEH MEXKITY



3HAQYECHUSMHM CIIy4alHbIX BEJIMUMH. BaXkHyI0 4acTh B 3TOM COAEPKATEIbHON JTMHUN
3aHUMAaeT HW3Y4YCHHE TEeOMETPUYECKOr0 M OMHOMHUAIBHOIO pacHpeleieHuld Hu
3HAKOMCTBO C MX HENPEPHIBHBIMU aHAJIOraMu — IMOKAa3aTeJIbHbIM U HOPMAaJIbHBIM
pacrpeneneHusIMU.

TeMbl, CBsI3aHHBIE C HENPEPHIBHBIMUA CIIyYalHbIMUA BEJIMYMHAMU H
pacrpesieieHUusIMU, aKIEHTUPYIOT BHUMaHHE OOydYaloluXcs Ha ONHCAHUU U
U3YUYCHUU CITyYalHBIX SIBJICHUN C TIOMOIIBIO HEMpPEephIBHBIX (QyHKUIUN. OCHOBHOE
BHUMAaHUE YAEIAETCA MOKA3aTeJIbHOMY U HOPMAIIbBHOMY PaCIpEACICHUSIM.

B ydeOHOM Kypce mperycMaTpUBAETCs O3HAKOMUTEIBHOE U3YYEHHE CBSI3U
MEXKJy CIy4YalHbIMA BEJIMYMHAMU W OIMCAHME DJTOW CBSA3M C IOMOILUBIO
kKodddurmeHTa KOppesIMu W €ro BBIOOPOYHOTO aHajaora. OJTH DJIEMEHTHI
COJZIepKaHUs Pa3BUBAIOT TEMY «/lnarpamMmbl paccenBaHMs», U3YUYEHHYIO HA YPOBHE
OCHOBHOT0 00111eT0 00pa30BaHusl, 1 BO MHOTOM ONHPAIOTCS Ha CBEICHUSI U3 KypCOB
anreOpbl U TEOMETPUH.

Emé oauH 2neMEHT  CcOolepKaHWs, KOTOPBIMA  MpeaIaraercs  Ha
03HAaKOMHTEJIBHOM YpPOBHE — MOCIEA0BATEIbHOCTh CIyYalHbIX HE3aBUCUMBIX
COOBITHI, HACTYNAIOMINX B €AUHUIYY BpeMeHH. O3HaKOMJICHHE C paclpeaeieHueM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUNA HOCUT pPa3BUBAIOLIUMN XapakTep U
SBJIIETCS] AKTYyaJbHBIM ISl OyIylMX aOUTYpPUEHTOB, MOCTYNAIOIIMX Ha Yy4eOHbIE
CHEIHMAIbHOCTH, CBSI3aHHBIE C OOIIECTBEHHHIMH HAayKaMH, IICUXOJOTHEH U
YIPaBJICHUEM.

Ha uzyuenue yueOHoro kypca « BeposiTHOCTh U CTATUCTUKA» Ha YIIIyOJIEHHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Hegento), B 11 kiacce
— 34 yaca (1 gac B Hefieni0).



COJAEPKAHUE OBYUYEHUA
10 KJTACC

I'pad, cBsa3ubIi rpad, myTH B rpade: ukisl u nenu. CTeneHb (BAJICHTHOCTS)
BepinHbL. ['padsl Ha mtockocTh. JlepeBbs.

CrnydaliHble SKCIIEpUMEHTHI (OTBITHI) U CIy4YalHble COOBITUSI. DJIEMEHTApPHBIE
coObITust (Mcxonbl). BeposTHOCTH CityyallHOTO COOBITHA. BAM30CTH YacToTHl U
BEPOATHOCTH COObITHI. CirydaiiHbI€ OTBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMU.

Onepatuu HajJ COOBITUSMU: MepecedeHue, 00bEeJUHEHUE, TPOTUBOIIOIOKHBIE
coowiTus. JInarpammel Ditnepa. Dopmyria CiioKeHHs] BEPOSTHOCTEH.

VYcioBHAsE BEPOATHOCTb. Y MHOKEHHE BEPOSTHOCTEH. JlepeBo ciaydaiiHOroO
skcniepumenTa. Gopmyiia noHou BeposatHocTu. Popmyna baiieca. HezaBucrumbie
COOBITHS.

bunapHbIil ciiydaliHbIil oNBIT (MCIIBITAHUE), YCIIEX W Heynauda. HesaBucumsie
ucnbiTanust. Cepusi HE3aBUCUMBIX MCIIBITAHUN 10 MepBOro ycnexa. IlepecranoBku
u (axtopuan. Yucno couertanmii. Tpeyrompnuk Ilackans. dopmyna OuHOMA
Hprorona.

Cepust He3aBUCUMBIX HcTibITaHui bepayiu. CiaydaiiHbii BBIOOP U3 KOHEYHOM
COBOKYITHOCTH.

CnyuaiiHass  BenuuuHa. Pacrnpenenenue  BeposTHocTeu.  [uarpamma
pacnpenenenus. Onepanuu Haja CIy4ailHbIMUA BeIMYMHAMU. buHapHas ciaydaiiHas
BennunHA. [Ipumepsl pacnpeneneHuii, B TOM 4YMCIE TE€OMETPUYECKOE U
OMHOMHAJIBHOE.

11 KJIIACC

CoBMeECTHOE pacHpenesieHUe JBYX CiydalHbIX BenuuyuH. HeszaBucumbie
CJIy4aiiHbIE€ BEJIMYHHBI.

MaremMaTtuueckoe OXXUJAaHUE CIy4allHOW BeIWYMHBI (pacrpeiesieHus).
[Ipumepsl MPUMEHEHUsT MaTeMATHYECKOro OXHUAAHUS (CTpaxOBaHHUE, JIOTEPES).
MaremaTnueckoe OXuJaHue OMHAPHOM Ciay4yailHOW BeIMYMHBL. MareMaTudyeckoe
OKMJAaHUE CYMMBI CIIyYalHBIX BEJIMYMH. MaTeMaTudyeckoe  OXUIAHUE
F€OMETPUYECKOT0 U OMHOMHAIBHOTO pacipeiesieHUN.

Jlucnepcuss W CTaHAAPTHOE  OTKJIOHEHHWE  CIIyYalHOM  BEJIMYUHBI
(pactipenenenust). Jlucnepcust OMHApHOUN CydaliHOW BeMUYMHBI. MaTeMaTtndeckoe
0’KMJaHUE PONU3BEICHHS U JUCIIEPCUS CyMMBI HE3aBUCHUMBIX CIIy4alHbIX BEJINYMH.
Jucnepcuss ¥ CTaHAAPTHOE OTKJIOHEHHE OWHOMMAJIBLHOIO pacIpeesiCHuUs.
Jucnepcust U cTaHAAPTHOE OTKIIOHEHUE TEOMETPUUECKOTO PaCIIPEACIICHUSI.



HepasenctBo YeOniméBa. Teopema YebrimeéBa. Teopema bepuymnu. 3akon
Oonpmimx  uyucend.  BwiOopounslii  Merox — uccnepoBaHui.  Bribopounbie
xapakTepucTuku. OneHnBaHNEe BEPOATHOCTU COOBITUS MO BHIOOPOYHBIM JTAHHBIM.
[IpoBepka npoCTEHIIMX TUITOTE3 C TIOMOIIBIO U3YUYEHHBIX PACIIPENCIICHUN.

HenpepbiBHbIe ciiydaiiHbie BeJWYUHBbL. [Ipumeppl. DyHKIMSA IUIOTHOCTH
BEPOSITHOCTU pacmpenesieHus. PaBHOMEpHOE pacnpenesieHHe M €ro CBOMCTBA.
3ajauu, NIpUBOASILINE K MTOKA3aTEIIbHOMY PACHpPEIEICHUI0. 3a1aun, IPUBOASIINE K
HOPMAJIbBHOMY pacupeneeHuIo. OyHKIUA IIJIOTHOCTH BEPOSITHOCTH
IIOKA3aTeNbHOIO pacnpeesieHus, (QyHKIUS IJIOTHOCTH BEPOSTHOCTH HOPMAJIbHOTO
pacnpeneneHns. QyHKIUA ITIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO PACTIPEIEICHUS.

[TocnenoBaTenbHOCTh  OJAMHOYHBIX  HE3aBUCHUMBIX  COOBITHHA.  3amaum,
IpUBOJAIINE K pacupenesennto Ilyaccona.

KoBapuauust 1Byx ciywailHblx BenmuuH. Kospduuument nuHelHON
koppemsiiui.  CoBMECTHblE  HAOMIOAEHUS  JABYX  BEIMYMH. BbIOOpOUHBIN
kodhurnmeHT xoppemsuu. Paznuyne Mexay JMHEWHOW CBSI3bI0 U MPUIMHHO-
CJIEACTBEHHOM CBA3bI0. JIMHEHas perpeccusi, METO HaMMEHBIINX KBAIPaTOB.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSITHOCTD U CTATUCTUKA» (YIJIYBJIEHHBIA YPOBEHbB) HA
YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYaIOIIETroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€Ha POCCUICKOTO 00IIECTBA, MPEICTABICHUE O MATEMAaTUUECKHIX
OCHOBaX (YHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEIYP
rpakJgaHckoro  ofOmiectBa  (BBIOOpPBI,  OMNPOCBI M JPYroe), yYMEHHE
B3aMMOJICUCTBOBATh C COIMAJIbHBIMU HWHCTUTYTaMH B COOTBETCTBUU C HX
GyHKIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON HICHTUYHOCTH, YBAKCHUS K
IPOILJIOMY U HACTOSIIEMY POCCUUCKOW MaTeMaTHKH, [IEHHOCTHOE OTHOUIEHUE K
JIOCTUKEHUAM POCCUUCKUX MATEMATUKOB U POCCUUCKON MAaTEMaTUYECKON IIKOJIbI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHHM B JAPYIHMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOro Hapoja, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O0 CO3HAHMSI, STUYECKOTO IMOBEJEHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHXKEHUN HAYKU U JEATEIbHOCThIO YUEHOI0, OCO3HAHUE JINYHOTO
BKJIaJla B IOCTPOCHNE YCTOWYUBOTO Oy IyIIETO;

4) 3cTeTH4eCKOr0o BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHHWE K MHUpPY, BKIIOYas 3CTETHKY MaTeMaTUYeCKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]1a4, PELUICHH, pacCyKIeHUIN, BOCOPUUMYUBOCTD K
MaTeMaTUYECKUM acleKTaM Pa3iIMyHbIX BUJOB UCKYCCTBA;

S) pu3uYecKoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUS TMPUMEHATb MaTeMaTH4YeCKUE 3HAaHUS B
MHTEpecax 3/10pOBOro v 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 37I0POBBIO (370pOBOEC TMHUTaHUE, COANIAHCUPOBAHHBIM PEKUM 3aHSATUH U
OTIIbIXa, peryisipHas (U3MYECKash aKTUBHOCTH), PU3NUECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUAX CIOPTUBHO-03JJ0POBUTEIBHOM IEATENbHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOIIOOUs, HHTEpecC K
paznuyHbiM  chepaM  TPOPECCHOHAILHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPUIOKEHUSIMH, YMEHHE COBEpPINATh OCO3HAHHBIA BBIOOD
Oynymieit mnpodeccud W peaau3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTH4YeCKOMY  OOpa3oBaHUIO W



CaMOOOpPa30BaHUI0 HAa MPOTSKEHUM BCEM KU3HU, TOTOBHOCTh K AaKTUBHOMY
Y4acTHUIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMSA:

c(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYphl, TTOHHUMAHUE BJIUSHUS
COLMATBHO-DKOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOJTHOW U COLMATIBHOU
Cpenbl, 0OCO3HAHUE TI00ATHHOTO XapaKTepa YKOJIOTHIECKUX TPOOIeM, OpUEHTAITNS
HAa TIPUMCHEHHE MATeMAaTHYEeCKUX 3HAHWM [JI1 pemieHus 3amad B o0yactu
OKPY >KaIOLIEeH Cpe/pl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKA HUX BO3MOXKHBIX
MOCJIEACTBUN UISI OKPYKAKOIIEH CPELBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU M OOIIIECTBEHHOHN MPAKTUKH, TOHUMAHNE MATEMAaTHIECKOM
HayKH Kak cpepbl 4eTOBEYECKON AEATEIbHOCTH, ITANIOB €€ pa3BUTHS U 3HAYUMOCTHU
JUIs. pa3BUTHUSL LIMBUWIW3ALMHU, OBJIAJICHUE S3bIKOM MAaTEMaTUKUA U MaTEMaTHYECKOMN
KYJbTYpPOU KakK CpeJICTBOM MMO3HAHUS MHUPA, TOTOBHOCTh OCYLIECTBIIATh IPOCKTHYIO
U UCCIIEIOBATENbCKYIO JEATEIbHOCTh HHANBUIYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

Bba3oBble JJornyeckue geiicTBUA:

BBISBJISITh M XapaKTE€pPU30BaTh CYIIECTBEHHbIC NPH3HAKM MAaTEMAaTHYECKUX
O0OBEKTOB, TIOHSATUHN, OTHOIICHUA MEXIYy TMOHATHUSIMH, (POPMYIHPOBATH
oTIpe/IeTICHUs] TIOHSTHM, yCTAaHABIMBATH CYIIECTBECHHBIA MPU3HAK KJIACCU(PUKAIINH,
OCHOBaHMS JJi1 0000IICHUS U CPaBHEHUS, KPUTEPUU MTPOBOJIUMOIO aHAIN3A;

BOCIIPUHUMATh,  (opMylIupoBaTh U MOPeoOpa3oBBIBATh  CYKACHHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIC;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOMACHUSIX W YTBEPXKIACHUSX, MPEIaratb KPUTEPHUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MTPOTUBOPEYUMIL;

JieJaTh BBIBOABI C HCMOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIIOUEHUH, YMO3aKIFOUEHUN 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUIM
(mpsiMBbIE U OT MPOTUBHOTO), BEICTPAUBATh aPTYMEHTALIMIO, IPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJIE€HUS U BBIBOJIbL;

BBIOMpaTh crmoco0 pemnieHus ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BapUAHTOB PEIIEHUs, BEIOMPATh HanOoJIee MOIXOAAIINN C Y4ETOM CaMOCTOSI TEIHHO
BBIJICJIEHHBIX KPUTEPUEB).

Bba3oBble ucciiegoBarebLcKue 1eHCTBUA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh  BOMPOCH,  (UKCHpYIOIIME  MPOTHBOpEYHEe,  MpoOieMy,
yCTaHaBIMBAaTh MCKOMOE U JaHHOE, (pOpMHpOBaTH TMMOTE3Y, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIEeI0BaHNE
10 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, SIBJICHHUS, Mpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SBICHUSIMH, MPOLIECCAMU;

CaMOCTOATENBbHO (HOpMyIIMpOBaTh 0OOOLICHUS W BBIBOJABI MO pe3yJbTaTaM
NpOBEAEHHOTO  HAOMIOACHUS, HCCIEIOBaHMS, OLICHWBATh  JIOCTOBEPHOCTH
HOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpoLlecca, a TaKkKe BbBIABUTATD
IPENOJIOKEHUS O €TO PA3BUTHUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIIAATh IeUIUTH MHPOPMAIMY, JTAHHBIX, HEOOXOJUMBIX AJISi OTBETa Ha
BOIPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh UH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIOB, aHAIU3UPOBATH,
CHUCTEeMAaTU3UPOBATh U MHTEPIIPETUPOBATH HH(OPMALIMIO PATUYHBIX BUIOB U (hOpM
IpEeCTaBICHHUS;

CTPYKTYpHUpOBaTh MH(POPMALNIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJILHO
cOpMyIHPOBAHHBIM KPUTEPHUSIM.

KoMMmyHMKaTHBHbIE YHUBeEPCcAJbHbIE YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYXKIACHHUS B COOTBETCTBHH C yYCIOBUSIMH U
HEIAMU OOIICHUS, SICHO, TOYHO, TPAaMOTHO BBIpakKaTh CBOKO TOYKY 3PEHHS B YCTHBIX
N TIIMCBMCHHBIX TCKCTaX, JAaBaTb IIOACHCHHUA IIO XOI[y pemeHHa 3agadu,
KOMMEHTHPOBATH IOJy4YEHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXKIICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOM TEMBHI,
mpoOJIeMBbI, pelaeMOl 3a7aud, BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha IIOWCK
pEIICHUS, COIMOCTaBIIATh CBOM CYXKJICHUS C CYXJICHHSIMH JPYTHX YYaCTHHUKOB
nuarnora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIIUNA, B KOPPEKTHOU (opme
(bopMyIUpPOBATh PA3HOTIACHS], CBOU BO3PAKEHUS;

IIPEICTABIIATh PE3yJIbTAThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, MCCIICOBAHUS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GoOpMaT BBICTYIUICHHS C Yy4E€TOM 3ajad
MIPE3EHTAIlUN U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:



COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4ETOM UMEIOIINUXCST PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(DOpPMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJIAJ€Th  HABBIKAMHM  IO3HABATENbHOM  pediekcud KaKk  OCO3HaHUSs
COBEPIIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YIHTATOB, BIA/ICTh
crocobaMM CaMOIIPOBEPKH, CAaMOKOHTPOJSl Mpoliecca M pe3yJibTaTa pelieHus
MaTeMaTUUYECKOHN 3a/1a4M;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPHU PELICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
HalJEHHBIX OIINOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OIICHMBATh COOTBETCTBUE PE3yJIbTATA IIEIU U YCIOBUAM, OOBSICHATH TPUYUHBI
JOCTHKEHUSI WIM HEIOCTUKEHUSI PE3YIbTATOB JIESITEIIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OILIEHKY NPUOOPETEHHOMY OTIBITY.

CoBMmecTHAasI 1eATEIbHOCTD:

MOHUMATh M HCIOJIL30BAaTh MPEUMYIIECTBA KOMAaHAHOW W WHAMBUIYJILHON
paboThl mpu pemeHnH y4YeOHBIX 3a7ad4, TPUHUMATh IIeIh COBMECTHOU
NeSATEIbHOCTH, IJIAHUPOBATh OPraHHU3alMI0 COBMECTHOW pabOThl, pacrpeneiiiarh
BUJIBI pa0bOT, IOTOBAPUBATHCS, 00CYXAaTh MPOLIECC U pe3yIbTaT padoThl, 00001IaTh
MHEHUS HECKOJBKHUX JIOJICH;

y4acTBOBaTh B TPYNMNOBBIX (Gopmax paboThl (00Cyx)aeHUSI, OOMEH MHEHHUIA,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJHATH CBOIO 4YaCTh PA0OTHI U KOOPJIMHUPOBATH
CBOM JICHCTBUS C IPYTUMH YJI€EHAMHU KOMaH/Ibl, OI[EHUBATh KA4€CTBO CBOETO BKJIa/1a
B OOWMHA TOPOAYKT TO KpUTEpUsM, CGHOPMYJIUPOBAHHBIM  YYaCTHHUKAMU
B3aUMOJICHUCTBUA.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koniy 10 kinacca o0yyaronuiicss HAyYuTCs:

CBOOOJHO OMEPUPOBATh MOHIATUSAMU: Tpad, MIOCKH rpad, CBA3HBIN Tpad,
nyTh B Tpade, lemnb, LUUKI, AEPEBO, CTENEHb BEPUIMHBI, JEPEBO CIYyYalHOIO
AKCIEPUMEHTA;

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: CIyYalHBIM OSKCIEPUMEHT (OTBIT),
CIy4ailHO€ COOBITHE, PJIEMEHTApHOE CllydaliHOe COOBITHE (JIEMEHTAPHBIN HUCXOJ)
CIIy4yallHOTO  ONbITa, HAXOAUTh BEPOSTHOCTH COOBITUH B  OMNBITaX C
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU;

HAXOJUTh U (POPMYyIUPOBATH COOBITHS: MEepeceueHue, 00beIUNHEHNE JaHHBIX
coOBITHH, COOBITHE, MPOTHBOMOJIOXKHOE [TaHHOMY, HCIIOJIB30BATh JUArPAMMBbI
Diisiepa, KOOPAMHATHYIO MPSAMYIO ISl PEIICHUs 3a7ad, MO0JIb30BaThCsl (GOpMysIon
CJIO’KEHUSI BEPOSTHOCTEH JIJIsI BEPOATHOCTEH JIBYX U TPEX CIIy4alHBIX COOBITHI;



OIIEPUPOBATH MOHATUSIMU: YCIOBHASI BEPOSITHOCTh, yMHOKEHUE BEPOSITHOCTEM,
HE3aBUCUMBIE  COOBITHS, JEPEBO  CIyYallHOTO  JKCIIEPUMEHTA, HaXOIUTh
BEPOATHOCTH COOBITHI C MOMOIIBIO MpaBUiIa YMHOXKEHHUs, JEpeBa CIy4ailHOTrO
OMbITa, HUCIOJIb30BaTh (OPMYJy IOJHOM BeposATHOCTH, (Gopmyiny baiteca npu
peuieHun 3a7a4, OMNpEeNesTh HE3aBUCUMOCTh COOBITMH 1Mo ¢opMyie U IO
OPTaHU3allN CIIyYalHOTO 3KCIIEPUMEHTA,;

MPUMEHSATh HM3yYCHHBIE KOMOWHATOPHBIC (OPMYJBI I TIEPEUUCICHUS
AJIIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHUI CIy4ailHOrO OMbITA, PELICHUS
3a/a4 110 TEOPUU BEPOSTHOCTEN;

CBOOOJTHO  OMEPUPOBATH MOHATUSMU: OWHAPHBIA  CIy4YallHBIA  OMBIT
(ucnipITaHue), ycnex W Hey/ada, HE3aBHUCUMBIE HUCIIBITAHUS, CEpUsl UCIbITAaHUU,
HAXOJIUTh BEPOSITHOCTU COOBITUI: B CEpUU UCITBITAHUH JIO IEPBOTO yCIeXa, B CEpUU
UCIIBITAaHUM bepHyIuin, B ONbITE, CBA3aHHOM CO CIIy4allHBIM BHIOOPOM M3 KOHEUHOMU
COBOKYITHOCTH;

CBOOOJHO OINEpPUPOBATH MOHATUAMU: CIydailHasi BEJIMYMHA, PACHPEICIICHHUE
BEPOSITHOCTEH, AWarpaMMa pachupefeicHus, OWHapHas Ciy4aiiHas BEJIMYMHA,
reoMeTpuuecKoe, OMHOMHAIILHOE paclpeiesieHue.

K konity 11 kiaacca oOydaromuiicss HayquTCs:

ONEPUPOBATh MOHATUSAMH: COBMECTHOE PACHPEACIICHUE [IBYX CIIyYalHbBIX
BEJIUYMH, UCIOJIb30BaTh TAOIHITy COBMECTHOTO PACTpEEICHUS IBYX CITy4YalHBIX
BEJIIMYUH JUIS BBIJCIICHUS PACIPEACIICHU KaXXIOW BEJIUYUHBI, ONPEHCICHUS
HE3aBUCUMOCTH CIIyYalHbBIX BEJIUYUH;

CBOOOJIHO OMEPUPOBATH MOHATUEM MATEMATHYECKOTO OXUAAHUS CIydyaHON
BEJIMYMHBI (pacnpeneseHus), TPUMEHSITh CBOMCTBA MAaTeMaTHUYE€CKOTO OXKUIAHUs
IpU pPENICHUU 3a7a4, BBIYUCIISATh MAaTEMATHUYECKOE OXXKHMJIAHHE OMHOMHAIBHOTO U
r€OMETPUYECKOI0 PaCIpeIeICHNN;

CBOOOJITHO OMEpUPOBATh MOHSATUSMU: JUCIEPCUS, CTAaHIAPTHOE OTKIOHEHUE
CIIy4YallHOM BEJIMYMHBI, ITPUMEHSATh CBOMCTBA JIUCIEPCUU CIIYYAMHOW BEIIMYUHBI
(pacnpenenieHns1) OpHU PEIICHUM 3aj]lad, BBIYUCIATH JUCIEPCHI0 U CTaHIAPTHOE
OTKJIOHEHHE T€OMETPUIECKOT0 U OMHOMHUAIBHOTO pacIipeieeHH;

BBIYHCIIATh BEHIOOPOYHBIE XapaKTEPUCTUKH IO JAHHOUW BBIOOPKE M OIICHUBATH
XapaKTEPUCTUKUA TEHEPAJIbHOM COBOKYMHOCTH JIaHHBIX 10  BBIOOPOYHBIM
xapakrepucTukaM. OIeHUBaTh BEPOSITHOCTU COOBITUI M MPOBEPSTH MPOCTEHIINE
CTaTUCTUYECKUE TUIOTE3BI, MOJIb3YSACh U3YUYCHHBIMU PACIIPEICIICHUAMMU.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposBbie)
Ne mi/m Kontpoabubie | IlpakTuueckue
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI pecypesI
1 DneMeHTHI Teopuu rpados 3
) Cry4aifHbIC OTIBITHI, CITy9aitHbIE COOBITHS U 3
BEPOSITHOCTH COOBITHI
Onepaiuu HaJ MHOKECTBAMU U
3 coObrTusiMu. Clo’keHHE M YMHOKEHUE 5
BEPOATHOCTEMN. Y CIIOBHASI BEPOSITHOCTb.
HezaBucumeblie coObITHS
4 DneMeHTHl KOMOMHATOPUKU 4 1
Cepun nocnenoBaTeabHbIX UCIBITAHUN.
5 Ucnbrtanusa beprymm. Ciry4aiftHbIii BBIOOD 5
13 KOHEYHOU COBOKYITHOCTH
6 CityyaliHble BEJIMYMHBI U paCOpeIeIICHUS 14 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 0




11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne mi/m Kontpoabneie | IlpakTuueckue
NMPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThl padoThbI
pecypcsl
3aKoH OOJIBIINX YHCET
2 DNeMEeHThI MaTeMaTUYECKON CTaTUCTUKU
HenpepsiBHbIE CiydaliHbIE BETMYUHBI
3 (pactipenenenus), noka3zaTeabHOE U 4
HOPMaJIbHOE pacipeiesIeHUs
4 Pacnpenenenue [lyaccona
CBsi3b MEX]y CIIy4ailHBIMHU BEJIMUUHAMH
O06o001IeHre U cucTeMaTU3alus 3HaHUH 11 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0




IHOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

Ne i/

Tema ypoka

KoandyecTBO 4acoB

Bcero

KonTposabHubie
padoThbI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

DJIeKTPOHHBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

I'pad, cBsa3HBI rpad, npencTaBieHue
3a/la4¥ ¢ MOMOIIBIO Tpada

CreneHb (BaJICHTHOCTD) BEPIITMHBI.
[TyTs B rpade. Llenn u mukbI

I'padsl Ha miockocTu. JlepeBo
CIIy4aifHOTO SKCIIEpPUMEHTa

Cayyaiinbple SKCTIEpUMEHTHI (OTIBITHI)

b

cllydaitHble COOBITHS. DIeMEHTapHbIE
COOBITUS (MCXO/IBI)

BeposiTHOCTB citydaitHOTO COOBITHSI.
BeposiTHOCTH COOBITH B OTBITAX C
PAaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMU
COOBITUSMH

BeposiTHOCTB citydaitHOTO COOBITHSI.
BeposiTHoCTH COOBITHIT B OTBITaX C
PAaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMU
COOBITUSMH

[Tepecedenue, 00beANHEHNE MHOKECTB
U COOBITHH, TPOTUBOMOIOXKHBIE
coObITHsI. POpMYIIa CII0KEHUS
BEPOATHOCTEMN




YcnoBHast BEpOSITHOCTh. Y MHOXKEHUE

8 BepoATHOCTEN. PopMyJia yCIOBHOM
BEPOSITHOCTH
VYcioBHas BEpOATHOCTb. Y MHO)KEHHE

9 BepoATHOCTEN. PopMyJia yCI0BHON
BEPOSITHOCTH

10 @opMyiia OJIHON BEPOATHOCTU

1 ®opwmyina baiieca. HezaBucumbie
COOBITHS

12 KomOuHaTOpHOE NMPaBUIIO YMHOXKEHUSI.
[lepecTanoBKkHU U pakTOpUaAT

13 Uucno coueranuii. TpeyroibHUK
[Tackains

14 ®opmyna bunoma HeroToHa
KontponsHas padora Nel: "I'padsl,

15 BEPOATHOCTH, MHOXKECTBA,
KoMOuHaTopuka"
bunapHbIi Cy4alHBIN OIBIT
(ucmipITaHMe), yCIex U Heyiaya.

16 HezaBucumsble ucnbitanus. Cepus
HE3aBUCHMBbIX UCTIBITAHUH /10 IEPBOTO
ycrexa

17 Cepust HE3aBUCUMBIX UCIIBITAHUM 110
IIEpPBOTO ycrexa

13 Cepust HE3aBUCUMBIX UCIIBITAHUI
bepuymm

19 Cry4aifHbIi BBIOOp W3 KOHEUHOU

COBOKYITHOCTH




20

[TpakTuyeckas pabora c
UCIIOJIb30BAHUEM 3JICKTPOHHBIX TAOJIHI

21

Cnyuaiinas BennuuHa. Pacnipenenenue
BepoATHOCTEN. Jlnarpamma
pacnpezneneHus

22

Onepanuu HaJl CIy4allHBIMU
BenuuuHaMmu. [Ipumepst
pacupeneneHuid. bunapHas ciydaiinas
BEJIMYMHA

23

I'eomeTprueckoe pacnpeneneHue.
bunoMuanbHOE pacnpeneneHue

24

MateMaTnyeckoe OXKUgaHue
ciy4daiiHOU BenuyuHbl. COBMECTHOE
pacnpeziesieHue AByX CIydaiHbIX
BEJIMYMH

25

HeszaBucumeble cimydailHble BETUUHHBI.
CpoiicTBa MaTEeMaTHISCKOTO
oxuganusg. MarteMaTH4eckoe
OKHJIaHWE OMHAPHOW CITydaliHON
BCIIMNYMHBI

26

MateMaTnyeckoe OXKUgaHue
r€OMETPUUYECKOTO U ONHOMHUATBLHOTO
pacrnpeneneHuit

27

Hucniepcus u cTaHapTHOE
OTKJIOHEHHE

28

Jucrniepcust OMHAPHOM CiTy4aiHOM
BeMYMHBI. CBOHCTBA JUCTIEPCUN




MatemaTuueckoe OXKHUIaHnue

29 MPOU3BEICHUS U JUCIIEPCUSI CYMMBI 1
HE3aBHCHUMBIX CITyYalHbIX BETUYHH

30 [TpakTruyeckas pabora c 1
WCIIOJIb30BAHUEM DJICKTPOHHBIX TAOJIHIL
Jlucniepcusi OMHOMHAIIBHOTO

31 pacnupenenenus. [Ipaktuueckas pabora 1
C MCTIOIH30BAHUEM DJICKTPOHHBIX
TaOJIALL

32 O0001IeHrEe U cUCTEMaTU3aINs 3HAHUI 1
KontponbHast pabota Ne2:

33 "Ucnertanus bepuymm. Ciny4daitHeie 1
BEJIMYMHBI U pacnpenesieHus"

34 O06o001IeHre U cucTeMaTU3alus 3HaHUH 1

OBILIEE KOJIMYECTBO YACOB I10 14

ITPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcsbl

Hepasencto YeOrimena. Teopema
Yeorpimesa. Teopema beprymmm. 3akon
OOJIBIITUX YHCETT

Hepasencto YeOrimena. Teopema
Yeorpimesa. Teopema beprymmm. 3akon
OOJIBIITUX YHCEeTT

Hepasencto YeOrimena. Teopema
Yeorpimena. Teopema beprymmm. 3akon
OOJBIITUX YHCEeTT

Br160poUYHBIN METOT MCCIIEIOBAHMIA

[TpakTrueckas padoTa ¢
HCIIOJIb30BAHHUEM 3JICKTPOHHBIX Ta6JII/ILI

I'enepanpHasi COBOKYIMHOCTh U
city4aitHasi BEIOOpKa. 3HAKOMCTBO C
BBIOOPOYHBIMU XapaKTEPUCTHKAMHU.
OneHka cpeTHero u JUCIepCuu
reHepaIbHOM COBOKYITHOCTH C IIOMOIIIBIO
BBIOOPOYHBIX XapaKTEPUCTHK

I'enepanpHasi COBOKYIMHOCTh U
ciy4aitHasi BBIOOpKa. 3HAKOMCTBO C
BBIOOPOYHBIMHU XapaKTEPUCTUKAMHU.
OneHka cpeJHEro U Jucnepcun




reHepaIbHOM COBOKYITHOCTH C IIOMOIIIBIO
BBIOOPOYHBIX XapaKTEPUCTUK

OneHnBaHUE BEPOSTHOCTEN COOBITHH TIO
BEIOOpKE

Crartucruueckas runoresa. [IpoBepka
IIPOCTEHUIINX TUIIOTE3 C IIOMOIIBIO
CBOMCTB U3YUYEHHBIX pacIpeNeiICHUN

10

Cratucruueckas runoresa. [IpoBepka
MPOCTEHIINX TUIIOTE3 C TOMOIIBIO
CBOWCTB U3YUYEHHBIX paclpeeIeHUl

11

[IpakTruyeckas pabora c
UCIIOJIb30BAHUEM 3JIEKTPOHHBIX TaOJIHI

12

IIpuMepsl HENPEPBIBHBIX CIIy4YalHbIX
Besan4YuH. OyHKIUS [IJIOTHOCTU
BEPOSITHOCTH

13

PaBHoMepHOe pactipenenenue. [Ipumepst
3aaaY, MpUBOAAIINX K ITOKAa3aTCIIbHOMY U
K HOPMAJIbHOMY pacIpeaeIeHUsIM

14

OyHKIMS TIIOTHOCTH BEPOSITHOCTH
MOKAa3aTeIbHOrO pacrpeaeacHus

15

OyHKIMS TIIOTHOCTH BEPOSITHOCTH
HOPMAaJIbHOTO pacrpeeeHus

16

IlocnenoBaTeabHOCTH OMHOYHBIX
HE3aBUCUMBIX coObITHi. [TpumMep 3anaun,
MPUBOJISIIEN K PACIIPEIEICHHUIO
ITyaccona

17

[TpakTuyeckas pabora c
HCIIOJIb30BAHHUECM 3JICKTPOHHBIX Ta6JII/ILI




KoBapuanus 1ByX ciay4yailHbIX BEJIUYMH.

18 Koaddumment koppensuun

19 CoBMmecTHBIC HAOMIOEHUS IBYX BEIMYUH

20 Bri6opounsrii ko3¢ duriueHt
KOppemsun

71 Paznuune Mexx1y JIMHEWHOU CBA3BIO U
MIPUYHUHHO-CJIEICTBEHHOM CBS3bIO

22 JIuneitnas perpeccus

” [TpakTrueckas padoTa ¢
MCIIOJIb30BAHUEM DJIEKTPOHHBIX TAOJIUIL
[IpeacraBneHune TaHHBIX C TOMOIIBIO

24 TaOJIUI] M TUarpamMM, OIHCaTeIbHAS
CTaTUCTUKA

)5 OnBbITHI ¢ pAaBHOBO3MOXHBIMHU
AJIIEMEHTAPHBIMU COOBITUSIMH

%6 Brruucnenue BeposTHOCTEH COOBITHH C
pUMEHEHHEM (opMyT
Brruucnenue BeposTHOCTEH COOBITHH C

7 MIPUMEHEHHEM I'paUUECKUX METOIOB:
KOOpJMHATHAs MpsiMasi, IEPEBO,
nuarpaMma Oitnepa

28 CityyaliHble BEJIMYMHBI U pacOpeIeIICHUS

29 MaremaTuuecKoe OKHIAHUE CIyYaAHON
BEJIMYUHBI

30 MaremaTuuecKoe OKHIaHUE CTyYailHON

BCJIIMYHUHBI




KonTponbnas pabora: "BeposTHOCTh U

31 " 1
CTaTHCTUKA
Brruucnenue BeposTHOCTEH cOOBITHI C

32 npuMeHeHHeM GopMyIT U TpaprUecKux 1
METOJI0B
Brruucnenue BeposTHOCTEH COOBITHH C

33 npuMeHeHHeM GopMyIT U TpaprUecKuX 1
METOJI0B
CinyualiHble BEJIMYMHBI

34 pacnpenenenusi. MaremaTuyeckoe 1
O’KMJIaHUE CIIy4YalHOU BEJIUYUHBI

OBIIEE KOJIMYECTBO YACOB I10 14

ITPOTPAMME
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