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HOACHUTEJBHASA 3AIINCKA

VY4eOHblll Kypc «Ajaredpa u Ha4yajJa MaTeMAaTH4YeCKOr0 aHAJIM3a» SBIACTCS
OJTHUM U3 HauboJjiee 3HAYUMBIX B IPOrpaMMe CpEAHEro oO0IIero oOpa3oBaHMUI,
IIOCKOJIbKY, C OJHOM CTOPOHBI, OH OOECIEeYMBAaET MHCTPYMEHTAIbHYIO 0a3zy s
U3yYEHUsl BCEX ECTECTBEHHO-HAYYHBIX KYpPCOB, a C JIPYroll CTOPOHBI, (HOpMUPYET
JIOTHYECKOEe U aOCTPaKTHOE MBIIIJICHHE 00YJaroIMXCsl HA YPOBHE, HEOOXOJUMOM JIIs
ocBoeHUs1 WHGPOPMATUKU, OOIIECTBO3HAHMS, HWCTOPUHU, CIOBECHOCTH M JIPYTHX
IUCLMIUIMH. B paMkax paHHOro ydeOHOro kypca oOydYaroIuecs OBJIJ€BAIOT
YHUBEpPCAJIbHBIM SI3bIKOM COBPEMEHHOW HayKu, KOTOpas (QOpMyJIHUpPYEeT CBOH
JOCTH)KEHHUS B MaTEMaTHUECKOU opMe.

VY4eOHblli Kypc anreOpbl M Hayal MaTeMAaTHYECKOrO aHaliu3a 3aKjajJblBAeT
OCHOBY JUIsl YCIICIIHOTO OBJAACHUSA 3aKkoHAMU (UBUKH, XUMHUHU, OWUOJOTUH,
NOHMMAHUS OCHOBHBIX TEHACHLMH Pa3BUTUS YKOHOMHUKHU U OOIIECTBEHHOH >KHU3HH,
MO3BOJIAET OPUEHTUPOBATHCS B COBPEMEHHBIX IUQPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOIb30BaTh WX I JajbHEHIero oOpa3oBaHHUS WU B
MOBCEHEBHON XU3HU. B TO ke BpeMs OBJaJieHue aOCTPAKTHBIMH W JIOTUYECKU
CTPOTUMHU KOHCTPYKLIMSIMHU anreOpbl U MAaTEMaTHYECKOTO aHaJIM3a pa3BUBAET YMEHUE
HaXOAUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATh UCTUHHOCTb, JOKA3bIBaTh YTBEPKICHHUS C
MOMOUIbI0 HMHAYKIMM U pacCyXaaTh JEAYKTHBHO, HCIIOJIb30BaTh 000OIIEHHE U
KOHKpETHU3aluio, a0CTparupoBaHWE M aHAJOrui, (OPMUPYET KpPEaTUBHOE H
KPUTHUYECKOE MBIIIJICHUE.

B xone wusywyenuss yueGHOro kypca «Ainrebpa M Hadaja MaTeMaTHYECKOTO
aHayM3a» OOydaroluecss MOJy4yaloT HOBBIM OMNBIT pEHIeHUs MPUKIAJHBIX 3a]ad,
CaMOCTOSATENIbHOTO TOCTPOEHUS MaTeMaTHYEeCKUX MOJIENE peallbHbIX CHUTYalHid,
MHTEPHpPETALNN TOJYYCHHBIX PEIICHUH, 3HAKOMSTCS C IPUMEpaMu MaTeMaTH4YeCKUX
3aKOHOMEpPHOCTEl B  MpUpOJIe, HAyKe U MCKYCCTBE, C  BBIJAIOIIUMHUCS
MaTE€MaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMH.

VY4eOHbli Kypc 007a7aeT 3HAUYUTENbHBIM BOCHHUTATEIBHBIM IOTEHIIHAIOM,
KOTOPBIM  peanu3yeTcss Kak dYepe3 y4eOHBIM MaTepuan, CIoCOOCTBYIOIIUI
(GOpMHUPOBAHHUIO HAYYHOTO MHPOBO33PEHHUS, TaK M uepe3 crneuupuxky ydeOHOU
AESITeIbHOCTH,  TpeOylome  NpOAOKUTENbHOW  KOHLEHTPAalMW  BHUMAHMS,
CaMOCTOSATENIbHOCTH, AKKYPaTHOCTH U OTBETCTBEHHOCTH 3a MOJIYYEHHBIH pe3ynbTar.

B ocHoBe mMeronuku oOydeHus anreOpe v HadajliaM MaTEMaTHUECKOTO aHalIM3a
JIEKUT AESITEIbHOCTHBIN PUHIUI 00YUEHHUS.

B cTpykType yuebHOro kypca «Anredpa u Hayajia MaTEMaTUYECKOTO aHAJIU3a»
BBIJICJICHBl  CIEIYIOLIME  COJEpKAaTeIbHO-METOANYECcKre JuHuu: «YHucna w
BbIUHUCICHUs», «DyHKIMM U Tpaduku», «YpaBHEHUsS U HepaBeHCTBay, «Hauama
MaTEMaTU4YeCKoro  aHamusa», «MHoOXecTBa W JOrMKa». Bce  OCHOBHbBIE



COZIepKATEIPHO-METOIMUECKUE JIMHUW W3YYalOTCS Ha TPOTSHKEHUU JBYX JIET
oOy4eHHs Ha YPOBHE CpEIHEro oOIero oOpa3oBaHUs, €CTECTBEHHO IOTIONHSS APYT
JpyTa U TMOCTENIEHHO HACHIIAsACh HOBBIMH TEMaMHU W pa3jaenamu. J[aHHBI ydeOHBIH
KypC SBISICTCSI WHTETPaTHBHBIM, IIOCKOJIBKY OOBEIMHSAECT B ce0e CcoaepKaHHe
HECKOJBKMX MAaTeMAaTHYECKUX TUCIUILIINH, TaKWX Kak airedpa, TPUTOHOMETPHSI,
MaTeMaTUYECKH aHaIn3, TEOPUsT MHOXKECTB, MaTeMaTH4ecKas Joruka u apyrue. [lo
Mepe TOro Kak oOydaroliuecsi OBJIAJEBAIOT BCE 0oJiee MIMPOKUM MaTeMaTUYECKUM
amnmapaTtoM, y HHX IOCJIEIOBAaTEIbHO (POPMHUPYETCS M COBEPIICHCTBYETCS yYMEHHE
CTPOUTh MAaTEMaTHYECKYI0 MOJIe]h pEaTbHON CHUTyallud, NPUMEHSITh 3HAHHS,
MOJIyYCHHBIC TIPH HW3YYCHUH YYEOHOTO Kypca, ISl PEIICHHS CaMOCTOSTEIHHO
c(hOpMYIUPOBAHHOW MAaTEMAaTHUYECKOW 3aJadd, a 3aTeM HHTEPIPETHPOBATH CBOU
OTBET.

ConepxarenpHO-MeTOUYECKass JHHUS «Yucia W BBIYUCICHHS 3aBEpIIACT
(dhopMHUpOBaHNE HABBIKOB MCIOJIB30BAHMS JIEUCTBUTEIBHBIX YHCEI, KOTOpOE ObLIO
HayaTo Ha ypOBHE OCHOBHOTr0 001Iero oOpazoBanusa. Ha ypoBHe cpeaHero oOiiero
oOpa3oBaHMs 0c000€ BHUMAHUE yeaseTcs (OpMUPOBAHNIO HABBIKOB PAITMOHALHBIX
BBIYHMCIICHUM, BKITIOYAIOIIUX B c€0s HCMOIb30BAHKUE PA3IMUHBIX (OPM 3aIMCH YUCIIa,
yMEHHUE JieNlaTh MPUKHUIKY, BBIIOJHATh NPUOIMKEHHBIE BBIYUCICHUS, OIEHUBATDH
YHCJIOBBIE BBIPAKCHUS, padOTaTh ¢ MAaTEMATHYECKMMH KOHCTAaHTAaMH. 3HAKOMbBIC
oOydJaromuMcsi ~ MHOXXECTBAa  HATypajbHBIX,  IEJbIX,  pPAMOHAJIBHBIX U
JEHCTBUTEIBLHBIX YUCEN TOTIOJHIIOTCS MHOKECTBOM KOMIUIEKCHBIX Yucenl. B kaxaom
U3 9TUX MHOXKECTB PacCMaTPHUBAIOTCS CBOWCTBEHHBIC €My CICIIM(PUUYESCKUE 33a4l U
oTepalyu: JeJIEHUEe HaIleN0, OIEPUPOBAHUE OCTATKAMU Ha MHOKECTBE IIEJIBIX YHCEll,
0COOBIC CBOWCTBAa pAIMOHAIBHBIX W HMPPAIMOHAIBHBIX YHCEN, apu(PMETHICCKUC
omepanuy, a Tak)Ke H3BJIICUEHWE KOPHS HATypajJbHOW CTEMIEHM HAa MHOYECTBE
KOMILJIEKCHBIX ~ 4HuCel. brarogaps MocCieI0BaTebHOMY PACIIMPEHUI0  KpyTa
UCIIOJIb3YeMbIX YHCEJI U 3HAKOMCTBY C BO3MOXHOCTSIMH UX TMPUMEHEHUS JUIs
pEIIeHUs Pa3IuYHBIX 3a/1a4d (popMUpyeTCs TPEICTAaBICHUE O €IUHCTBE MAaTEMAaTHUKH
KaK Haykh W €& pOJM B TIIOCTPOCHHH MOJICICH pEaIbHOTO MHpa, IITHPOKO
HCIIONB3YIOTCS 0000IIEHNE U KOHKPETU3AIIHS.

Jluaust «YpaBHEHHUS W HEPABCHCTBA» PEANTHM3yeTCs] HAa MPOTSHKEHUU BCETO
oOy4eHHsI Ha YPOBHE CpPEAHET0 00IIero 00pa3oBaHusl, TOCKOJIBKY B KaXIOM pa3zeiie
[IporpaMMbl TIpeTyCMOTPEHO pEIIEHHE COOTBETCTBYIOIIMX 3a7ad. B pesymnbrare
oOydJaromniecss OBJAACBAIOT PA3IMYHBIMU METOAAMHU PEIICHHS pPaIlMOHAJBHBIX,
WUPpAIMOHATBHBIX, IMOKA3aTEIbHBIX, JIOTAPU(YMHUUECKMX UM TPUTOHOMETPHUUICCKUX
ypaBHEHUH, HEPABEHCTB W CHCTEM, a TakXe 3aJad, COJACpXKAIINX MapameTphl.
[Tomy4yeHHbIE YMEHHSI WIMPOKO HCIIOJIB3YIOTCS MPU HUCCIACAOBAHUM (GYHKIUHA C
TIOMOIIIBIO MTPOU3BOTHOM, MPU PEIICHUN MPUKIAAHBIX 33729 U 337a4 Ha HAXO0XKICHUE
HanOONBIINX M HaWMMEHBINX 3HAYeHUU QyHKIUU. JlaHHAs cofepKaTeNbHAs JIMHUS



BKJIIOYAET B ce0s Takke (OPMUPOBAHNE YMEHHUM BBIMIOJIHATH Pacu&Thl MO (HhopMynam,
npeoOpa3oBaHusl  palMOHANbHBIX, HWPPALUOHATIBHBIX W  TPUTOHOMETPUUECKHUX
BBIPAKEHUMN, a TAKXKE BBIPAXKEHUH, COJEpKAIIUX cTeneHu u jJorapudmel. biaromaps
U3YYCHHUIO alNreOpanyeckoro marepuaia IPOUCXOJUT JlajbHEHIee pa3BUTHE
QITOPUTMUYECKOTO M a0CTPAaKTHOTO MBIIUICHUsT OO0y4aroumxcs, GopMUpyoTCcs
HaBBIKM JICYKTUBHBIX PacCyXICHMH, pPabOTHI ¢ CHUMBOJBHBIMU (OpMamH,
MPEICTABICHNS] 3aKOHOMEPHOCTEW U 3aBUCHMOCTEN B BHJI€ PABEHCTB U HEPABEHCTB.
Anrebpa mnpemiaraet 3G()EKTUBHBIE MHCTPYMEHTHI JIJISl PEIICHHS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]a4, HarJisiJHO JEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
A3bIKA HAYKH.

CopepxarenpHo-MeTonnyeckass JuHUS «DyHkuuu u  TpaduKku» TECHO
MepervieTaeTcss ¢ JAPYrMMHU JIMHUSMU Y4eOHOro Kypca, IMOCKOJIbKY B KaKOM-TO
CMBbICIIE 3aJaT MOCJIEeN0BAaTENIbHOCTh M3YyUYEHUs Marepuana. V3ydyeHue CTerneHHOM,
MOKa3aTeIbHOM, TorapuMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIIHM, X CBOMCTB U
rpauKoB, HWCIONb30BaHWE (PYHKUUN JUIsl PEIIeHHs 3aJad U3 JAPYTUX Y4eOHBIX
MIPEAMETOB M PEaIbHOM KU3HU TECHO CBA3AHO KaK C MaTEMaTUYECKUM aHaJIM30M, TaK
U C pelIeHneM ypaBHEHUH U HepaBeHCTB. [Ipu 3Tom OoJibllioe BHUMaHUE YIENIeTcs
(GbOopMHUPOBAHHUIO YMEHUS BhIpaKaTh (GOpMyIaMHu 3aBUCHMOCTH MEXY pPa3IuYHbIMU
BEJIMYMHAMH, UCCIIE0BATh MOMy4YeHHbIe (YHKIIUH, CTPOUTh UX Tpaduku. MaTtepuan
ATOM COAEPKATENbHOM JIMHUM HAlEJeH Ha pa3BUTUE YMEHUM M HABBIKOB,
MO3BOJISIOIIMX BBIPAXKATh 3aBUCUMOCTH MEX]y BEIMYMHAMHU B Pa3IMyHON (opme:
aHAJMTUYECKOM, TpauduecKkoi U clioBecHOM. Ero m3ydenue crnocoOCTBYeT pa3BUTHIO
AITOPUTMHYECKOTO MBIIIJICHUSI, CIIOCOOHOCTH K OOOOIIEHUI0O W KOHKPETU3AIINH,
HCIIOJIb30BAaHUIO aHAJIOTUH.

ConepxarenpHass juHHS «Hayama MareMaTHyeckoro aHaiau3a» I03BOJISIET
CYIIIECTBEHHO PACIIMPUTh KPYr KaK MaTeMaTUYeCKHX, TaK W TPHUKIAJAHBIX 3ajad,
JOCTYITHBIX OOYyYalomUMCs, TaK KaK y HHUX TOSIBJISETCS BO3MOXKHOCTH CTPOWTH
rpa@uKyd  CIOXKHBIX (DYHKIHMHN, ONpeNensiTh WX HauOOIbIINe W HAUMEHbIINE
3HAYEHUS, BBIUUCISATH IUIOMAAN (GUTYp W OOBEMBI TeN, HAXOAWTh CKOPOCTH U
yCKOpeHHusi TpoleccoB. JlaHHas coaepkartenbHas JIMHUS OTKPHIBA€T HOBBIC
BO3MOXKHOCTH TIOCTPOCHUSI MAaTeMaTUYECKHX MOJIeJied pealbHbIX CHUTYaIlui,
MO3BOJISIET HAXOUTh HAWJIyUIllee PEIICHUE B MPUKIAIHBIX, B TOM YHCIIE COIUATILHO-
SKOHOMHUYECKHUX, 3aJadax. 3HAKOMCTBO C OCHOBAMHM MAaTE€MAaTHMYECKOr0 aHaju3a
CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOro, (hOpPMaIbHO-JOTHYECKOTO W KPEaTUBHOIO
MBIIUICHHUS, (OPMUPOBAHUIO YMEHHUW pacrno3HaBaTh IMPOSBICHUS  3aKOHOB
MaTEeMaTHKHU B HayKe, TEXHUKE U UCKyccTBe. OOydaronuecs: y3HaloT O BbIJAIOLINXCS
pe3ynbTaTax, MOJYYEHHBIX B XOJE€ pa3BUTHUA MaTEeMaTHKH KaKk HaykKd, U 00 uXx
aBTOpAX.



ConepxarenpHO-MeTOAUYECKass JUHUS «MHOXeCTBa M JIOTUKA» BKJIIOYACT B
ceOs DIEMEHThl TEOPUM MHOXKECTB W MATEMaTUYECKOW JIOTUKH. TeOopeTHKo-
MHOECTBEHHBIC TIPECTABIICHUS ITPOHU3BIBAIOT BECh KyPC IMIKOJLHONW MaTEMaTUKU U
npeyiaraloT HauOojiee YHUBEPCAJIbHBIA SI3bIK, OOBEIUHSAIONIUMN BCE pa3Jielibl
MaTeMaTUKd W €€ TPWIOKEHUH, OHHM CBS3BIBAIOT pa3HbIE MaTEMaTHYECKHE
TUCITUIUITMHBL W WX TPWIOKEHUS B eauHoe 1enoe. [loaromy BakHO naTh
BO3MOXKHOCTh ~ OOydaromeMmycs TOHHUMaTh TEOPETHKO-MHOKECTBECHHBIM  SI3BIK
COBPEMCHHOM MaTEeMaTUKH W HCIIOJB30BaTh €ro JJisg BBIPAKCHHS CBOUX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEeMaTHKH KaK HayKd CleayeT IMpu3HaTh
CBOMCTBEHHYIO €1 CTPOrocTh 000OCHOBAHUHN M CJICIOBAHUE OINPEACICHHBIM MPaBUIaM
MMOCTPOEHUS J0KA3aTeIhCTB. 3HAKOMCTBO C DJIEMEHTAMH MAaTeMAaTHYECKOW JIOTHUKU
CITIOCOOCTBYET Pa3BUTHUIO JIOTMUECKOTO MBIILUICHUS OOYYarOIIUXCs, IMO3BOJISIET UM
CTPOHMTH CBOM PACCYKICHHUS HAa OCHOBE JIOTMYECKUX MpaBWJ, (POPMHUpPYET HaBBIKH
KPUTHYECKOT'O MBIIIJICHHUS.

B yuebHOM Kypce «AnreOpa © HayaJla MaTEMaTUYECKOTO AaHAIIA3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMaTHYECKOTO MOJCIHPOBAHUS, KOTOPHIC MPU3BAHBI
CIIocoOCTBOBaTh (POPMHPOBAHUIO HABBIKOB IIOCTPOCHHUS MOJeNeld pealbHBIX
CUTyallui, WCCJICAOBAaHUSA JTHUX MOJCJICH ¢ TIOMOINBIO ammapara aireOpbl Hu
MaTeMaTUYeCKOTO aHallu3a, HWHTEPNPETAllid IOJYyYEeHHBIX pe3yabTaToB. Takwue
3aJIaHAsl BIUICTCHBI B KK M3 Pa3/IesiOB MPOTPaMMBbI, TIOCKOJILKY BECh MaTepHal
y4eOHOTO Kypca IMMPOKO HCIOIB3YETCS I peIIeHUs MPUKIamHbIX 3amad. [lpu
pelieHnd  peajbHbIX  MPAKTHYSCKHX  3aJad  OOydYarIluecs  Pa3BUBAIOT
HaOJII0/IaTeIbBHOCTh, YMEHHE HAaXOIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
MCITOJTB30BaTh aHAJIOTHIO, 0000IaTh ¥ KOHKPETU3UPOBATh Mpodemy. JlesTenpbHOCTh
1m0 (POPMHUPOBAHUIO HABBIKOB PEIICHMS TIPUKIATHBIX 33]1a4 OPraHU3YETCs B MPOIIECCe
M3y4eHHS BCEX TeM Yy4eOHOro Kypca «AireOpa W Hadajlla MaTeMaTHYECKOTO
aHaJm3a.

Ha u3ydenne yue6HOTO Kypca «AnreOpa v Hadajia MaTEMaTHYECKOTO aHAIIN3ay
otBoauTCs 272 vaca: B 10 kiacce — 136 yacoB (4 yaca B Henento), B 11 kmacce — 136
yacoB (4 Jaca B HEJIEINIO).

COILEPKXAHUE OBYUYEHUASA
10 KUIIACC

Yucia 1 BbIYUCIEHUSA

Panmonanehpie umncia. OOBIKHOBEHHBIE W JI€CATUYHBIE ApOOU, NPOLIEHTHI,
OeckoHeuHble nepuoanyeckue Apodu. Ilpumenenue npoOGell W MPOLIEHTOB IS
peleHns NPUKIaAHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUHN U PEATIbHOM KU3HH.



JlelicTBuTenbHBIE 4Wcia. PanuoHanpHbIE W UMPPAUUOHAIBHBIE  YHCIIA.
ApudmeTnueckue  omepaluu ¢ JEHCTBUTEIBbHBIMH  YHclIaMud.  Moayinb
JEHUCTBUTEIBLHOTO 4YMcia M ero cBoiicTBa. [IpuOmk€HHbIE BBIUMCICHUS, TpPaBUIIA
OKpYTJICHUS], IPUKHJIKA U OLICHKA PE3yJIbTaTa BEIYUCICHUI.

Crenenb ¢ 1enbiM nokazareneM. buHom Herorona. Hcnons3oBaHue
MOAXOASIIEH (POPMBI 3aIIUCH IEMCTBUTENBHBIX YHCEN I PELICHHS MPAKTHYECKUX
3a/1a4y ¥ NpeJCTABICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOICTBA.

Crenenp ¢ paluuMOHaJbHBIM I[IOKAa3aTelleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIILHBIM IIOKA3aTEIIEM.

Jlorapupm uymcna. CoiicTBa norapudma. JlecsaTHuHble W HaTypaJlbHbIE
norapu@Msl.

CHHyC, KOCHHYC, TAaHI€HC, KOTaHI'€HC YHMCJIIOBOI'O aprymMeHTa. ApKCHHYC,
ApPKKOCHHYC M ApKTaHT'€HC YUCJIOBOIO ApryMEHTA.

YpaBHeHNs U HEpaBeHCTBA

ToxngecTBa M TOXAECTBEHHbIE MPEeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE YpaBHEHHs W YpaBHEHHsA-CIEACTBUA. HepaBeHCTBO,
pelIeHNE HEPABEHCTBA.

OcCHOBHBIE METO/BI PEUICHUS LEJIbIX M APOOHO-pAllMOHAIBHBIX YpaBHEHUH WU
HEpaBEHCTB. MHOTOWIEHbl OT OJHOW MepeMeHHOH. JleneHue MHOrowieHa Ha
MHOTOwWIeH ¢ ocTtaTkoM. Teopema be3y. MHorowieHsl ¢ nenbiMu Ko3hGUIeHTamMmu.
Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUN, COJIEPKAIINX CTEIEHU U KOPHHU.

UppauronanbHbie ypaBHeHUS. OCHOBHBIE METO/bl PELIECHUSI UPPALMOHAIBHBIX

YpaBHEHUM.

[TokazaTenbHble ypaBHeHUs. OCHOBHBIE METOJBI PEIICHUS] TMOKa3aTeIbHBIX
YpPaBHECHUH.

[IpeoOpazoBanue BeIpaKeHHH, COACPIKANTUX JTOTApU(MBI.

Jlorapudmuueckue yYpaBHEHHUS. OcHOBHBIC METO/IbI pEIICHHS
Jorapu(MUUIECKUX YpaBHCHUH.

OcHoBHBIE TPUTOHOMETPUUECKHUE bopMyIHL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKCHUU. PelieHne TPUroHoOMETpUYECKUX YPABHEHU .

Pemenne cucreM JMHENMHBIX YypaBHEHMH. Marpuua CHUCTEMBI JIMHEUHBIX
ypaBHeHU. Onpenenuresib MaTpUllbl 2X2, ero TEOMETPUUECKUM CMBICT U CBOMCTBA,
BBIUKMCJICHUE €r0 3HAYCHMS, MPUMEHECHHE OMNPEACIUTEN MJId PEIICHUS CUCTEMBI
JIMHEMHBIX ypaBHEHUU. PemieHne NPUKIAAHBIX 3a0a4 C IOMOIIBIO CUCTEMBI
JIMHEMHBIX ypaBHEeHUU. MccnenoBaHne NOCTPOEHHOW MOJIENIH C MOMOIIBIO MaTPUIl U
OITpEICITUTEIICH.



[TocTtpoeHne MaTeMaTUYECKHX MOJEJIEN PEATbHOM CUTyalUd C MOMOIIBIO
YpPaBHEHUM W HEpPaBEeHCTB. l[IpuMeHeHME ypaBHEHHMM M HEPABEHCTB K PELICHHIO
MaTeMaTUYECKUX 33/1a4 U 33/1a4 U3 Pa3JInYHbIX 00JIacTell HAYKU U pEeaIbHON KU3HU.

DOyHKUUM U Tpaduku

OyHKIMs, crnocoObl 3agaHus QyHKIUH. B3auMHO oOpaTHbIE (QYHKIUH.
Komnosumuss  ¢ynknumit. ['paduk  QyHkumm. DnemeHTapHbBIE MpeoOpa3oOBaHUs
rpadukoB QyHKIUH.

OOsacTh OmpenesieHuss U MHOXECTBO 3HaueHMW (QyHkuuu. Hymu ¢yHKmm.
[TpomMexyTku 3HaKONOCTOSTHCTBA. UETHBIE M HeuéTHble (QyHKUMH. [lepruogumdeckue
bynakun. IIpomMexxyTkn MOHOTOHHOCTH (GYHKIUU. MakCUMyMbl W MHUHHUMYMBI
¢byukiuu. Hanbomnbiee u HauMeHbIIlee 3HaUeHUs (DYHKITUU Ha POMEKYTKE.

JluneliHasg, KBaJpaTH4Has U JpOOHO-IMHEWHas QYHKIMHU. ODJIEMEHTapHOE
HCCJIEJOBAaHUE U TOCTPOCHUE UX IPAPUKOB.

CrenenHas (yHKIMs ¢ HaTypaJlbHbIM U LEJNbIM MOKa3aTeneM. EE cBoiicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHS N-Oi cTENeHU Kak (PyHKIIMU OOpaTHOM CTETIEHH C
HaTypaJbHbIM MOKa3aTeJIeM.

[lokazarenpHass u jorapupmMuyeckas (QYHKIMH, UX CBONCTBA M IpadUKH.
Hcnonp3oBanue rpadukoB GyHKIUHN AJIs peLICHUS] YpaBHEHUI.

TpuroHomerpuyeckas OKPYXHOCTb, ONPEAEICHUE TPUTOHOMETPHUUECKUX
(yHKUHI YUCIOBOrO apryMeHTa.

QOyHKIIMOHAIBbHBIE 3aBUCUMOCTH B peaJbHBIX Mpoleccax u sBaeHusx. ['paduxu
pEAIbHBIX 3aBUCUMOCTEMN.

Havana mareMaTH4ecKOro aHaIu3a

ITocimenoBaTenpHOCTH, CHOCOOBI  3aJaHMs  ITOCIEIOBaTeabHOCTEH. MeTton
MaTeMaTU4ecKOM MHAYKIMU. MOHOTOHHBIE M OIpaHUYEHHBIE MOCIEI0BATEILHOCTH.
HcTopusi BO3HUKHOBEHHUS MaTEeMAaTHUYECKOTO aHalM3a KaK aHalu3a OECKOHEYHO
MaJbIX.

ApudmeTrrueckas M reomeTpuueckas nporpeccuu. beckoHeuHo yObIBaromias
reomerpuyeckas mnporpeccusi. CymMma OECKOHEYHO YOBIBAIOIIEH reoMeTpHYecKon
nporpeccuy. JIMHEMHBIN U SKCIIOHEHIMAIIBHBIN pocT. Yucio e. PopMyra CIIOXKHBIX
MpoLEHTOB. Mcrnonb30BaHWE MPOrpeccuu A PElIeHUs pEabHBIX  3a7ad
IIPUKJIAJHOTO XapakTepa.

HenpepriBuble ¢yHKIIMH W ux cBoiicTBa. Touku paspbiBa. ACHUMITOTHI
rpagukoB (Qynkimii. CBolicTBa (YHKUMH HENpephIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUIsl pElIeHHs] HepaBeHCTB. lIpuMeHeHMe CBOWCTB HENMpPEpPhIBHBIX
byHKIU 175 penieHus 3aaay.

[lepBas u BTOpast mpousBoaHble (PpyHKIMU. OnpeneneHne, reoOMeTpUIECKUuil u
(¢u3nyecKuii CMbICT MPOU3BOIHOM. YpaBHEHUE KacaTeIbHOU K rpa@uKy (pyHKIHH.



[IpousBoaubie aneMeHTapHbIX GyHKIu. [Ipon3BogHas cymMMbl, MpOU3BEACHMUS,
YACTHOTO M KOMITO3ULIUU (QYHKITHIA.

MHoKecTBa M JIOTHKa

MHOXeCTBO, ONepaluuyd HaJ MHOXECTBAMU M HX CBOWCTBa. Jluarpammel
Oitnnepa—Benna. [IpuMeHeHne TEOPETUKO-MHOXKECTBEHHOTO arapara Jijisi ONMUCaHUs
pEaIbHBIX TMPOLIECCOB W SIBIICHUM, MpU pEIICHUWU 3a7ad4 M3 APYTUX Y4eOHBIX
IIPEAMETOB.

Omnpenenenue, Teopema, CBOWCTBO MaTeMAaTUYECKOTO OOBEKTa, CIEACTBHE,
JI0Ka3aTeIbCTBO, PABHOCUJIbHBIEC YPABHEHUS.

11 KIIACC

Yuciia v BBIYMCICHUSA

Harypaneubie n nensle yucna. IlpuMeHeHMe NPHU3HAKOB NEIUMOCTH LEIBIX
yycen, HauOonbimii obmwmit aenurens (mamee — HOJl) u Haumensblinee oOriee
kpatHoe (nanee — HOK), ocraTtkoB mo monyito, aaropurma EBkinna ajis perieHus
3a/1a4 B LIEJIBIX YUCIIAX.

Kommnekcuble uncna. AnreOpandeckas U TPUTrOHOMETpUYecKasi (hOpMbI 3aIlicu
KOMIUIEKCHOTO 4Hucia. ApuQMETHUECKHE ONepaluud C KOMIUIEKCHBIMU YHCIaMH.
N300pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPAWHATHOW TiockoctH. Dopmyna
Myagpa. KopHu N-o#i cTeneHn u3 KOMIUIEKCHOTO 4yucia. [IpuMeHeHrne KOMITJIEKCHBIX
qycen JUIs peleHus GU3nYecKux U reOMETPUYECKUX 3a1au.

YpaBHeHMs U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHMI U HEPABEHCTB. PABHOCUIIBHBIE CHCTEMBI U
CUCTEMBI-CIIEACTBUs. PABHOCHIIBHBIE HEPABEHCTBA.

OTb6op  KOpHEW  TPUTOHOMETPUYECKUX  YpPaBHEHUH C  TOMOIIbIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PenieHne TpuroHoOMETpUIECKUX HEPABEHCTB.

OcCHOBHBIE METO/IbI PEIICHUS TOKA3ATENbHBIX U JOTapU(PMUUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJBl PEIICHHS] CUCTEM U COBOKYITHOCTEM pPallMOHAJIBHBIX,
MPPALMOHATIBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHU.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMMU.

[IpuMeHeHne ypaBHEHUI, CUCTEM M HEPABEHCTB K PEIICHHI0 MAaT€MAaTHYECKHX
3aj1a4 M 3a7a4 U3 Pa3InYHbIX 00JacTeld HayKu U peallbHOM KU3HU, MHTEpIpETalus
MIOJIyYEHHBIX PE3YyJIbTATOB.

DOyHKUUM U Tpaduku

I'paduk kommnozunuu ¢Gyukiud. ['eomerpuueckue o0Opa3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpudeckue QyHKIMH, UX CBONCTBA U TPaPUKH.



['padmyeckue MeToAbl pelIeHUs ypaBHEHUN M HEpaBeHCTB. [ 'paduueckue
METO/IbI PELICHMS 3a/1a4 C ITapaMeTPaMH.

Hcnonp3oBanue rpapukoB (YyHKIUN [ MCCIEAOBaHMUS IPOLIECCOB U
3aBHCHUMOCTEH, KOTOpbIE BO3ZHUKAIOT IPU PEIIEHUU 3aJad W3 JAPYTruX YYeOHbIX
IIPEAMETOB U PEAJIbHOMN KU3HMU.

Hayaja MaTeMaTH4eCKOro aHaIM3a

[IpumeneHne MPOM3BOAHON K HCCIEAOBaHWIO (DYHKIUH Ha MOHOTOHHOCTH U
skcTpeMyMbl. HaxoxxneHne HanOOIbIIEro 1 HaMMEHBIIET0 3HAYEHUH HETIPEPbIBHOM
(GYHKIIUM Ha OTpPE3KE.

[IpuMmeHenne NPOU3BOAHOM JUIA HAXOXKICHUS HAWIY4YlIero pEeuieHus B
NMPUKIAIHBIX 3aJadax, M1 ONPEACIICHUS CKOPOCTM M YCKOPEHHMsS IIpoliecca,
3aJ1aHHOTO (HOPMYJIIOH MU TpaduKOM.

[lepBooOpa3Has, OCHOBHOE CBOWCTBO IepBooOpa3HbIX. IlepBooOpasHbie
arieMeHTapHbIX pyHkuuid. [IpaBuia HaxoX1eHUs IEpBOOOPa3HBIX.

NHurterpan. I'eomerpudeckuii CMbICI MHTETpaia. BeluuciieHne onpenenéHHoro
uHTerpana no popmyie Herotona-Jleionuna.

[IpumeHeHne wuHTerpajga A HAXOXKICHHs IUIOMIAJed IUIOCKUX ¢(uryp u
00BEMOB r€OMETPUUECKHX TEJL.

[Ipumepsl pemennit  auddepeHIUanbHBIX ypaBHeHHM. Maremartnueckoe
MOJEIIMPOBAHUE PEATIBHBIX MPOIIECCOB C MOMOIIBIO AU hepeHInaTbHbIX YpaBHEHUH.
IJIAHUPYEMBIE  PE3VJIBTATBI OCBOEHUA  YUEBHOI'O KVYPCA
«AJIT'EBPA " HAYAIJIA MATEMATHNYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBII YPOBEHb) HA VYPOBHE CPEJIHEI'O OBILEIO
OBPA30OBAHNMA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:kaaHCKOr0 BOCIIUTAHMSA:

c(OPMUPOBAHHOCTh TPAKIAHCKOM MO3ULUHU OOYYaIOLIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIICKOT0 OOIIEeCTBa, MPEACTABICHNE O MaTEMaTHYECKIX
OCHOBaX  (YHKUMOHUPOBAHMS  PA3IUYHBIX  CTPYKTYp, SBJICHHH, TpoUExyp
Ipa)KJaHCKOTO 0011ecTBa (BHIOOPHI, ONMPOCHI U IPYroe), yMEHUE B3aUMOICHCTBOBATh
C COLMAIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX QYHKIUSIMHU U Ha3HAUCHUEM;

2) MIaTPHOTHYECKOr0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUUCKOM T'PAKIAHCKOW HICHTUYHOCTH, YBAKECHHS K
OPOLUIOMY M HAaCTOSIIEMY POCCHUHCKONM MAaTeMaTHKH, LIEHHOCTHOE OTHOILIEHHE K
JOCTHKECHUSM POCCHHCKUX MAaTEMaTUKOB M POCCUMCKOW MAaTEMAaTUYECKOW ILKOJIBI,
UCIIONIb30BaHUE OTUX JOCTIDKEHHH B JPYrHMX HayKax, TEXHOJIOTUAX, cdepax
SKOHOMUKH;



3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HAHHWE IyXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapoja, chOpMHPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, ATUYECKOTO TMOBEIECHUSA, CBSI3aHHOTO C IMPAKTHYECKUM
IPUMEHEHUEM JIOCTMKEHHUN HAYKH U JEATEIIBHOCTHIO YUYEHOT0, OCO3HAHUE JIMYHOTO
BKJIaJa B IOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIIOUYas HCTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/lay, PEIICHUM, pacCy ACHUN, BOCIPUUMYHBOCTD K
MaTeMaTUYECKUM aclieKTaM Pa3jInYHbIX BUIOB UCKYCCTBA;

5) pu3nyecKkoro BoCIUTAHMSA:

c(hOpMHUPOBAHHOCTh YMEHUS ITPUMEHSITh MaTeMaTUYECKUE 3HAHUS B MHTEpEcax
3I0pOBOr0 M 0Oe30macHOro o0pa3a >KW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO (3I0pOBOE TMHUTAaHHE, COAJTAHCUPOBAHHBIA PEXKUM 3aHATHH U OT/AbIXA,
peryisipHas (Qusuyeckas aKkTUBHOCTH), (DU3UYECKOE COBEPIICHCTBOBAHHUE TMIPH
3aHSTUSX CIIOPTUBHO-03/I0POBUTEILHOMN ACSATEILHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYly, OCO3HaHHUE IIEHHOCTH TPYAOIIO0US, UHTEPEC K PA3TUUHBIM
chepam mnpodeccuOHATBHOM JEesATEIBbHOCTH, CBA3aHHBIM C MaTEMaTUKOW U €
MIPUJIOKEHUSIMA, YMEHHE COBEPILATh OCO3HAHHBIM BBIOOp Oyayuied npodeccuu u
peanu3oBbIBaTh COOCTBEHHBIEC >KM3HEHHBIC IIJIaHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTUYeCKOMY 00pa30BaHUIO U CaMOOOpa30BaHUIO HA MPOTSHKEHUU BCEU KU3HHU,
FOTOBHOCTh K AKTMBHOMY YYacTHIO B  PEIICHUM MPAKTUYECKUX  3a/ad
MaTeMaTUYECKOW HAPaBIECHHOCTH;

7) IKOJIOTrH4YeCKOr0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KYJbTYpbl, TMOHUMAHUE  BIUSHUS
COI[MAJIbHO-D)KOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOAHON M COLMAIBHOU
Cpelibl, 0OCO3HAHUE TJI00ATBHOTO XapaKkTepa dKOJIOTHUECKUX MpoOieM, OpUeHTaIlMs Ha
MPUMEHEHNE MaTeMaTUYECKUX 3HAHUM JUIsl PEIICHHS 3a/1a9 B 00JIaCTH OKPY KaIOIIeH
cpenbl, IJIAHUPOBAHHWE TIOCTYNKOB U OIEHKH WX BO3MOXXHBIX IOCIEACTBUM IS
OKPYKarOIIEU CPEBI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKWU U OOIIECTBEHHOW MPAKTHUKH, TOHUMaHHE MaTEMaTHUUECKOM
HayKH Kak cdepbl 4eJIOBEUECKON JeATEebHOCTH, ITANOB €€ pa3BUTHUS U 3HAUUMOCTH
JUIS pa3BUTHSI LIUBUJIM3AIMHU, OBJIAJICHHE S3BIKOM MAaTeMAaTHKU W MaTeMaTH4YeCKOU
KYJbTYpOU KaK CPeJCTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIATH IPOCKTHYIO U
HCCIIEIOBATENbCKYIO JIEATEIIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI



Ilo3HaBaTe/ibHBbIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

Ba3oBble Jiornyeckue AeicTBHA:

BBUSBIIATH M XapaKTEepU30BaTh CYIIECTBEHHbIE IPU3HAKKM MAaTEeMaTHYECKUX
OOBEKTOB, MOHATHI, OTHOIIIEHUIA MEXAY MOHATUSAMHU, GOPMYITUPOBATH ONMPEACIICHUS
MOHSITHUI, YCTaHABIUBATh CYIIECTBEHHBIA MPHU3HAK KJIacCU(UKALIUK, OCHOBAHUS AJIs
000011IeHNs U CPAaBHEHHUSI, KPUTEPUHU TTPOBOJUMOTO aHAJIM3a;

BOCIIPUHUMATh, bopMyIMpOBaThH U npeoOpa3oBbIBATh CYKJICHUSL:
YTBEPAMUTENIbHBIE U OTPULATENbHBIC, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIATH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHBOPEYUS B
(dakTax, NaHHBIX, HAOJIOJNEHUSAX W YTBEPKACHUSIX, Mpejaratb KpPUTCPUH s
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUNIL;

JIeNaTh BBIBOJBI C HCIOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
MHIYKTHUBHBIX YMO3AKJIFOUEHUHM, YMO3aKJIFOUEHNH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITENIBHO JIOKA3aTENIbCTBA MATEMAaTUUYECKUX YTBEPKICHUN
(npsiMble W OT TPOTUBHOIO), BBICTPAUBATh APTYMEHTAIIUIO, MPUBOJAUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U BHIBO/IbI;

BBIOMpPATh CHOCOO pelieHus y4eOHOM 3amauu  (CpaBHUBAaTh HECKOJIBKO
BAPUAHTOB PEUICHUS, BBIOMPATh HAMOOJEe MOAXOASAIIMNA C yUETOM CAMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble uccienoBarejabcKue 1eHCTBUA:

UCIIOJIB30BaTh BOINPOCHI KAaK HCCIECAOBATENbCKANA HWHCTPYMEHT IO3HAHUSA,
(bopMyIupoBaTh BOIIPOCHI, bukcupyroume IIPOTUBOPEYHE, npo0iemy,
yCTaHaBJIMBATh HCKOMOE U JaHHOE, (OpMUPOBATh TMIOTE3Y, APIYMEHTUPOBATH CBOIO
MO3ULINIO0, MHEHHUE;

IPOBOJUTH CAMOCTOSITENIBHO CINIAHUPOBAHHBIA 3KCIIEPUMEHT, UCCIIEIOBAHUE 10
YCTAaHOBJICHUIO OCOOEHHOCTEHW MaTeMaTHYecKOro OO0beKTa, SBJICHHS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAY 00bEKTaMu, SIBJICHUSIMHU, TIPOLIECCAMU;

CaMOCTOSITeNIbHO (HOpMYJIMpOBaTh OOOOIICHUS W BBIBOJBI 1O pe3yJibTaTaM
NpOBEAEHHOTO  HAONIONEHHUS,  HUCCIENOBaHMs,  OLEHUBaTh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpoliecca, a TaKKe BBIJIBUTaTh
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBIISATE JePUIIUTHl MHGOPMAIMK, JAHHBIX, HEOOXOIMMBIX JUIsi OTBETa Ha
BOITPOC U JUISl pELIEHUS 3a/1a4U;

BbIOMpATh MH(OPMAIMIO U3 HMCTOYHMKOB PA3JIMYHBIX TUIOB, aHAJIM3UPOBATH,
CUCTEMATU3UPOBATh U MUHTEPIPETUPOBATH MH(GOPMALIMIO PA3TUYHBIX BUJIOB U (POpM
MIPEICTABIICHHUS;



CTPYKTYpUpOBaTh HHGOPMAIMIO, MPEICTaBIATh €€ B pa3iMuHbIX (opMax,
WUTIOCTPUPOBATH TpapuuecKH;

OLICHUBATh Ha/I&KHOCTD UHpOpMALIUU o CaMOCTOSITEIIEHO
c(OpPMYITHPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKATHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe JelcTBUS

OO0menue:

BOCIIPHHUMATh M (DOPMYJIHUPOBATh CYXKIACHHUS B COOTBETCTBHHM C YCIOBUSMH U
IeIIMU OOIIEHNS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PCHHS B YCTHBIX H
MACBMEHHBIX ~ TEKCTaxX, JaBaTh TOSCHEHHS TI0 XOAYy pEIICHWS 3aJIadd,
KOMMEHTHPOBAThH MOJYYCHHBIN pe3yJIbTarT;

B XOe¢ OOCYXJEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAaeMOH TEMBI,
po0JIeMBbl, pellIaeMOM 3a/1auu, BHICKAa3bIBAaTh UJCH, HAIICJICHHBIC HA TIOMCK PEIICHHUS,
COTIOCTaBIIATh CBOM CYXKACHHUS C CYXKICHHUSIMH JPYTUX YYAaCTHUKOB JIHAJIOTA,
oOHapyXMBaTh pa3IU4YMe W CXOJACTBO TO3UIMH, B KOPPEKTHOH Qopme
(hopMyIHpOBaTh Pa3HOIIIACHS, CBOH BO3PAKCHHUS;

IPEACTaBISATh PE3YJbTAaThl PEIICHHS 3aJadyd, SKCIIEPUMEHTa, HCCIICIOBAaHMS,
MIPOCKTa, CaMOCTOATEIHLHO BHIOMpATh (opMaT BEICTYIUICHUS C YYETOM 3amad
MIPE3CHTAINHA U OCOOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIC YHUBEpCAJIbHbIEC YUeOHbIE 1eliCTBUS

Camoopranusamnus:

COCTaBJIATh IUIaH, aITOPUTM PEIICHUs 3aJlaud, BBIOUpPATh CIOCOO PEIICHUsS C
Y4ETOM MMEIOIIMXCA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUI ¢ y4€TOM HOBOW MH(POPMAIIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIA HHTEJLJIEKT:

BJIQJIETh HABBIKAMHU MMO3HABATEIbHOU pe(IEKCUU KaK OCO3HAHUSI COBEPIIIAEMBIX
JNEUCTBUI W MBICIUTENIBHBIX MPOIECCOB, HUX PE3YJbTATOB, BJIAJIETh CIOCOOAMHU
CaMOINPOBEPKHU, CAMOKOHTPOJISL MPOLIECCa U PE3YJbTaTa PELICHUS MaTeMaTUYECKOU
3a7a4u;

NPEABUAETh TPYAHOCTHU, KOTOPbIE MOTYT BO3HMKHYTh NPHU PEHICHUM 3aJ]1auH,
BHOCHUTh KOPPEKTHBBI B JICSITEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB, JIaHHBIX,
HaWJIEHHBIX OIMMUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3YJIbTATA IEIN U YCIOBUAM, OOBSCHITH MPUIHHBI
JOCTIKCHUSI WM HEJOCTIDKCHHSI Pe3yJbTaTOB JEATEILHOCTH, HAXOAHWTHh OLIUOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJILHOCTD:

MMOHUMAaTh M MCIIOJIb30BaTh MNPEUMYIIECTBA KOMAHIHOW W WHIAWBUIAYAIbHOU
paboTHI TIPU pEeNIeHUH y4eOHBIX 3a7a4, TPUHUMATH 11e7Th COBMECTHOMN NIEATeTLHOCTH,



IUTAHUPOBAaTh OPraHU3aLMI0 COBMECTHOM palOThI, pachpeneniarTb BUIbl padoT,
JOTOBapUBaThCA, OOCYXKIaTh MHPOIECC M pe3ydabTaT padoThl, 0000IIaTh MHEHUs
HECKOJIBKHX JTFO/ICH;

y4acTBOBaTh B TPYMIOBBIX ¢dopmax padboThl (0O0CyXkaeHHs, OOMEH MHEHUH,
«MO3TOBBIE HITYPMBD) U UHBIE), BBIIIOJHATH CBOIO YacTh paOOThl U KOOPAMHUPOBATH
CBOM JICUCTBUS C IPYTMMH YJI€HAMH KOMAaH/IbI, OIICHUBATh KA4eCTBO CBOETO BKJIaja B
o0mMii  TPOAYKT MO  KpUTEpHsIM,  CPOPMYIUPOBAHHBIM  yYaCTHUKAMHU
B3aMMOJICHCTBHSI.

HPEAMETHBIE PE3YJIBTATBI

K xonny oOyuenuss B 10 kjacce oOydYaromuiics MOJIYYUT CIETYIOIINE
MpEJAMETHBIE PE3yJbTaThl MO OTACJIBHBIM TeMaM paboyedl MporpaMMbl y4eOHOIO
Kypca «Anredpa 1 Hayajla MaTeMAaTUYECKOI0 aHaJU3a:

Yuciia 1 BBIYUCTICHUSA:

CBOOOZIHO ONEpUPOBATh MOHATHAMH: pPAlMOHAIBHOE YHCIO0, OECKOHEYHas
MepuonyYecKasl  JpoOb, MPOLEHThl, HPPALUOHAIBHOE YHCIO, MHOXECTBa
PAlMOHAIBHBIX U JCUCTBUTENIBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIA;

IPUMEHSTH APOOH U MPOUEHTHI JIJISl PEIICHUS MPUKIIATHBIX 3a/1a4 U3 Pa3TuIHBIX
OTpacier 3HaHUU U PEasbHOU JKU3HU;

NPUMEHSTh NMPUOKEHHBIE BBIYUCIICHUSI, TIPABUIA OKPYTJICHUS, TPUKUAKY U
OILIEHKY PE3YJIbTaTa BbIYNCIICHU;

CBOOOJHO OMNEpUPOBATH MOHATHEM: CTENEHb C LEJIbIM IOKa3aTesieM,
MCIOJIb30BaTh MOJIXOANIYI0 (JOpMY 3allUCU JEUCTBUTEIBHBIX YUCEN JUIS PEIICHUs
MPAKTUYECKUX 3a/1a4 U MPECTABICHUS JaHHBIX;

CBOOOJHO ONEpPUPOBATh MOHATUEM: apUPMETUUECKUN KOpPEHb HATypaJbHOU
CTEIICHH;

CBOOOJIHO OIEPUPOBATH MOHATUEM: CTETICHb C PAllMOHAIBHBIM [TOKA3aTeNIEM;

CBOOOZIHO OMNEpUpOBaTh MOHATHSAMH: Jorapudm dYucia, JOECATUYHBIE U
HaTypabHbIE JIOTapU(PMBI;

CBOOOJHO OMNEPUPOBATH MOHATUSIMHU: CHHYC, KOCHHYC, TAHI€HC, KOTAHI€HC
YUCJIOBOTO apryMEHTa;

ONEpUPOBaTh MOHATHUSAMM: APKCHHYC, APKKOCMHYC M APKTAHIE€HC YHCIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO ONEPUPOBATH TMOHATUSIMH: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO,
PABHOCHJIBHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,



NPUMEHSTh pPa3MYHble METOJbl PEIICHUS PAlUMOHAIBHBIX U JPOOHO-
palMOHAIBHBIX YPAaBHEHMI, NPHUMEHSITb METOJ HHTEPBAJIOB ISl  PEIICHHS
HEPABEHCTB;

CBOOOZHO OIEpPUpPOBaTh MOHATUSAMH: MHOTOWIEH OT OJHOW IIE€PEMEHHOM,
MHOTOYJIEH C LETbIMU KO3(PHUIIMEHTaMU, KOPHH MHOTOYJICHA, MPUMEHSATH JICJICHHUE
MHOTOYJIEHa HAa MHOTOWIEH C OCTAaTKoM, TeopeMmy be3dy u teopemy Buera s
pelIeHns 3a1ay;

CBOOOHO ONEpPHUPOBATh MOHATUSMM: CUCTEMA JTUHEUHBIX YPAaBHEHUH, MaTpUILIA,
ONPENEIUTENIb MATpULBl 2 X 2 M €ro IeOMETPUYECKHUN CMBICI, HCIIOIb30BaTh
CBOMCTBa oOmpeAenurenss 2 X 2 1 BBIUKACICHUS €ro 3HA4YeHUs, MPUMEHATH
ONPENEIIUTENN JUIA PEUICHUS CHCTEMBI JIMHEWHBIX YPAaBHEHHM, MOJEIMPOBATH
peanbHbIE CUTYallMM C IOMOILIBIO CHUCTEMBI JIMHEWHBIX YpPaBHEHWH, HCCIEAOBATh
IIOCTPOEHHBIE MOJIEIM C MOMOUIBI0 MAaTPUIl U ONPEACIUTENICH, HHTEPIPETUPOBATH
IIOJIyYCHHBIA PE3YJIbTAT;

UCIIOJIb30BaTh CBOMCTBAa JIEMCTBHM C KOPHAMM Uil IpeoOpa3oBaHUA
BBIPAKEHHUI;

BBINOJIHATH NMPEOOPA30BAHMSI YUCIOBBIX BBIPAXEHHUM, CONEPKAIUX CTEHNEHHU C
palMOHAIBHBIM ITOKA3aTeNIEM;

MCIIOJIb30BaTh CBOMCTBA JIOrapu(PMoB isl MpeoOdpa3zoBaHus JorapupMUIecKuxX
BBIPAKEHUI;

CBOOOJHO OMNEPUPOBATH MOHATUSAMH: HPPALMOHAIIbHBIE, IOKa3aTelIbHbIE U
jgorapuMHUUECKUe ypaBHEHUS, HAXOJUTh WX PEIICHUS C MMOMOIIBI0 PABHOCUIIBHBIX
IIEPEX0JI0B WIIA OCYILECTBIISAS IPOBEPKY KOPHEH;

MIPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKUEe (OpMyJbl sl peoOpa3zoBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHUI;

CBOOOZIHO  OmepupoBaTb MOHSITHEM: TPUTOHOMETPUYECKOE  YypaBHEHHE,
OPUMEHATh  HEoOXOoAumble  (QOpMyJbl  JJii  pPEUICHUs]  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHEHUI;

MOJICJIMPOBAaTh pealbHble CUTyallMM Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPDQXKEHHUSI, YPAaBHEHHMs, HEPABEHCTBA [0 YCIOBHIO 3aJayd, MCCIEN0BATh
MOCTPOEHHBIE MOJIEJIN C MCTIOJIb30BAaHUEM allnapara aiareopsl.

DYyHKIUU U TPAPUKH:

CBOOOJHO OIEpUPOBATh MOHATHAMU: (DYHKIMS, CHOCOOBI 3ahaHus (YHKLUH,
B3aUMHO 0OpaTHble (QYHKIHMH, KOMIO3ULKA GYHKUUNA, rpaduK QYHKIIMH, BBITOIHATh
aJieMeHTapHbIe MpeoOpa3zoBaHus rpa@ukoB GyHKIIHIA;

CBOOOZHO OIEpUpPOBaTh MOHATUSAMU: OOJACTh OMPEICICHUS U MHOMXECTBO
3HaYeHUN QYHKINU, HYJIH (PYHKIINH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOZIHO ONEpUPOBATh MNOHATUAMM: UETHbIE W HEYETHbIE (PYHKIUH,
nepuoanyeckrue (QyHKIUH, MPOMEXKYTKM MOHOTOHHOCTH (PYHKIIMHM, MAaKCUMyMbl U



MUHUMYMbl (YHKIUH, HauOOJbIllee U HaUMEHbIIee 3HAYeHHE (YHKIMM Ha
MIPOMEXKYTKE;

CBOOOZHO ONEpHUPOBATh MOHATUSIMM: CTENEHHass (PYHKLUHUS C HATYpaJbHBIM U
LEJIBIM TIOKa3aTeseM, rpauk CTeneHHOW (YHKUMU C HaTypaldbHBIM M LEIBIM
nokasareneMm, rpaduk KOpHsS N-0i CTemeHW Kak (yHKIUU OOpaTHOW CTENEHU C
HATypaJIbHBIM ITOKa3aTelNeM;

OTEpUPOBATh TMOHATHSMH: JIMHEWHAs, KBaJpaTHUYHAs U JpOOHO-THUHEHHAs
(GyHKIUH, BBIIOJIHATE 3JIEMEHTAPHOE MCCIIEA0BAHUE U IOCTPOEHUE UX TPAPUKOB;

CBOOOZIHO OIEpUpPOBaTh MOHATUSAMU: TIOKa3aTeNbHAass U Jorapupmuueckas
GyHKIIMM, MX CBOWCTBA U TpaHKH, UCHOIH30BaTh WX TpaduKd IS pELICHUs
YpaBHECHUM;

CBOOOZIHO ONEpUPOBATH MOHATUSIMU: TPUTOHOMETPUYECKAss OKPY>KHOCTb,
OTpe/ieNIeHuEe TPUTOHOMETPUUECKHUX (YHKIUI YUCIOBOTO apryMEHTa;

UCIOJb30BaTh TIpaduKu (QYHKIMM [ UCCIENOBaHMS IMPOIECCOB U
3aBHCHMOCTEH TpPH PEIICHWU 3a7ad M3 JIPYTrUX y4eOHBIX MPEIMETOB M PearbHOU
’KU3HU, BBIpaXaTh (HOpMyJIaMi 3aBUCUMOCTH MEK/y BETUYMHAMU;

Havyana maTeMaTH4eCKOro aHaJmu3a:

CBOOOZIHO OIEpUpPOBaTh MOHATHAMH: apupMeTHYecKass U TeoMeTpuyecKas
nporpeccusi, 0eCKOHEUHO yObIBaroIasi reoMeTpudecKasl Mporpeccus, TUHEHHBIA U
AKCIIOHEHIIMATBHBIA POCT, (POpMyJa CIOKHBIX MPOIEHTOB, UMETh MPEICTABICHUE O
KOHCTAHTE;

UCIOJb30BaTh MPOTPECCHM JUIsl PEUIeHHs] pealbHbIX 3a4ay MPUKIIATHOTO
XapakTepa;

CBOOOJHO OMEpPUPOBATH MOHATHUSMU: IMOCIEIOBATEILHOCTD, CIIOCOOBI 3aJaHMs
MOCIIE0BATEILHOCTEH, MOHOTOHHBIE M OTPAaHUYCHHBIC TOCJIEIOBATEIBHOCTH,
MOHMMATh OCHOBBI 3apOK/ICHUSI MaTEMaTHUYECKOIO aHaJIN3a KaK aHajau3a OECKOHEYHO
MaJblX;

cBOOOJIHO ONEpUPOBATh MOHATUAMU: HEMpPEpbIBHbIE (DYHKLMHU, TOUKH pa3pbiBa
rpaduka QyHKIMH, aCUMIITOTHI rpaduka PyHKIUY;

CBOOOMHO OIEpUpPOBaTh TMOHSATHEM: (YHKIHs, HENpephIBHAs Ha OTPE3Ke,
NPUMEHSTh CBOMCTBA HETPEPHIBHBIX (DYHKIIUH AJIS1 peLICHUs 3a/1a4;

CBOOOJHO ONEpPUPOBATh MOHATHAMHU: MEepBasi U BTOpasi MPOU3BOAHBIC (PYHKIIUH,
KacatelibHasl K Tpaduky QyHKIUY;

BBIUMCIISITH MPOM3BOJHBIC CYMMBI, TPOW3BEICHUS, YACTHOTO U KOMIIO3HIIUU
aByX (YHKIMH, 3HATH MPOU3BOIHBIC AIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh TE€OMETPUYECKHH M (U3MYECKUH CMBICI TMPOU3BOAHON Jis
peleHus 3a1au.

MHoKecTBa M JIOTHKA:

CBOOO/IHO ONEPUPOBATH MOHATUSAMU: MHOKECTBO, OIIEPALlMU HaJl MHOKECTBAMU;



HCIIOJB30BaTh TEOPETUKO-MHOKECTBEHHBIA ammapaT JJisl ONMUCAHUSI PealbHBIX
MIPOIIECCOB U ABJICHUH, IPU PEIICHUU 3a]1a4 U3 JIPYTUX y4eOHBIX IPEAMETOB;

CBOOOJHO OIEpUpOBaTh MOHATUSIMU: OIpE/ACNIeHUe, TEeOopeMa, YpaBHEHHUE-
CJIE/ICTBHE, CBOMCTBO MaTEeMaTHYECKOTO OOBEKTa, J0KAa3aTeIbCTBO, PABHOCUJIbHBIC
ypaBHEHUS U HEPABEHCTRBA.

K xonmy oOyuenuss B 11 kJyacce oOydYaromMiicss MOJIYYUT CIEAYIOIINE
MPEAMETHBIC PE3yJbTaThl MO OTACIBHBIM TeMaM pabouyell MmporpaMMbl YIeOHOTO
Kypca «AnreOpa 1 Hauajia MaTEMaTUYECKOTO aHATN3ay:

Yuciia v BbIYUCTICHUSA:

CBOOOJIHO ONEPUPOBATh MOHATHSAMHU: HATypPAJIbHOE U I€J0€ YUCII0, MHOKECTBA
HaTypaJbHBIX W IIEJbIX YUCEJ, UCIOIb30BaTh MPU3HAKU JICIUMOCTH IEJIBIX YHUCET,
HOJl u HOK HaTypanbHBIX 4uceNl Uil PEHICHUs 3aAad, MPUMEHSATH AITOPUTM
EBxnuna;

CBOOOJTHO OMEpPUPOBATH TMOHSATHEM OCTAaTKa IO MOJYJIO, 3alUChIBATh
HaTypaJbHbIC YHUCJIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMaX CUUCIICHHUS;

CBOOO/JIHO OMEPUPOBATH TMOHATHSIMU: KOMIUIEKCHOE 4YHCIO W MHOYXECTBO
KOMILJIEKCHBIX YHCEJ, MPEJICTABIATh KOMIUIEKCHBIE YHCJIa B alreOpanyeckod Hu
TPUTOHOMETPUUECKOU (opMe, BBITOIHATH apu(PMETHUECKHE OMEepaluhd C HUMH U
n300pakaTh HA KOOPJMHATHOU TJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/JHO OIEpPUPOBaTh MOHATHSAMU: HPpalUOHAIIbHBIC, IIOKa3aTelbHbIE U
norapupMHUIECKre HEPaBEHCTBA, HAXOJAUTh WX PEIICHUS ¢ TTOMOIILI0 PABHOCHIIBHBIX
MEPEX0/IOB;

OCYILIECTBIISATH OTOOP KOPHEU MPHU PElICHUU TPUTOHOMETPUYECKOTO YPABHEHUS;

CBOOOJHO  OMEpUPOBATH TMOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
NpUMEHATh  HeoOxoaumble  GOPMYJbl  JUIsl  pPEHICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTIEPUPOBATH MOHATUSAMH: CUCTEMa M COBOKYMHOCTH YPAaBHCHHU U
HEPABEHCTB, PABHOCWJIbHBIE CHUCTEMBbl U CHUCTEMBI-CICACTBUS, HAXOJIUTh PEIICHUS
CUCTEMBbl M COBOKYITHOCTEW pallMOHAJIBHBIX, UPPAIMOHATIBHBIX, MOKA3aTEIbHBIX U
norapu(MUYECKNX YpPaBHEHUI U HEPABEHCTB;

pemaTh palroHaIbHbIC, UPPAIIMOHATILHBIC, MIOKa3aTeIbHbIC, JTOTapU(MUUECKIE
U TPUTOHOMETPUYECKHE YpaBHEHHMS W HEPABEHCTBA, COJACpXKAlHMe MOIYJIU U
napaMeTphl;

MPUMEHSITh TpaUUECKUe METOJbI JJIS PEIICHHUS ypaBHEHUM M HEPaBEHCTB, a
TaKXe 3a/1a4 ¢ apaMeTpamu;

MOJCIIUPOBATh peajbHBIE CUTyallMM Ha S3bIKE anreOpbl, COCTaBISAThH
BBIDAKEHUS, YPAaBHEHUs, HEPABEHCTBA M HX CHCTEMBI [0 YCIOBHIO 3aJayH,



UCCIIEIOBaTh IOCTPOCHHBIE MOJENTU C MCIOJIb30BAaHUEM almapara ajireOpsl,
MHTEPIPETUPOBATH NOJYUYECHHBIN PE3YJIbTAT.

DOyHKUUM U Tpaduku:

CTpOUTh TpaUKU KOMIO3MIMKA (PYHKIMH C TOMOUIBI 3JIEMEHTApHOIO
WCCJICTIOBAHMS U CBOMCTB KOMIO3HIIMU ABYX (YHKIIUH;

CTPOUTH F€OMETPUUYECKHUE 00pa3bl YPABHEHUH U HEPABEHCTB HA KOOPJIWHATHOM
IIJIOCKOCTH;

CBOOO/IHO ONEPUPOBATh MOHATUSAMU: TpaUKU TPUTOHOMETPUUECKUX (PYHKIIHIA;

OPUMEHATh (QYHKIMM JJI1 MOJEIUPOBAHUS U HCCIEAOBAaHUS PEAJIbHBIX
ITPOLIECCOB.

Havana mareMaTH4ecKOro aHajIu3a:

UCIIOJIb30BaTh MPOU3BOIHYIO JJIsl MCCIEA0BaHUs (YHKIIMU HA MOHOTOHHOCTb U
DKCTPEMYMBI;

HaXOJAUTh HauWOOJIbIIEe U HAaUMEHbLIEe 3HAUCHUS (PYHKIMHU HENPEPhIBHOW Ha
OTpE3KE;

HCIIOJIb30BaTh MPOU3BOJHYIO [JISl HAaXOXKJICHHUS HAWIYYIIero pEHIeHus B
IIPUKJIAAHBIX, B TOM YHUCJIE COLMAIBHO-DKOHOMHYECKHUX, 3a7a4ax, A ONpPEACIICHUS
CKOPOCTH U YCKOpPEHUS Mpoliecca, 3aJaHHOro (hopMysoi min rpadukoM;

CBOOOJIHO ONEpUPOBATh MOHATUSIMU: IEPBOOOpa3Hasi, ONpeaeAEHHbIA HHTETpal,
HaxOJIUTh MEpPBOOOpA3HbIE AIEMEHTAPHBIX (YHKUUNA W BBIYUCISATH MHTErpaji Io
dhopmyne Herotona-JleitOuuiia;

HaXOAMTH IJIOLIAAN TUIOCKUX GUTYpP U 0OBEMBI TEN ¢ TOMOIIbIO UHTETpaa;

UMETh MPEACTABICHHUE O MAaTeMAaTHYECKOM MOJIEIMPOBAHUM Ha TNpPUMEpe
cocTaBiieHUs TudepeHIInaNbHbIX YPAaBHEHHUI;

pemiaTh MNPUKIAIHBIE 3aJa4d, B TOM YHUCJIE COLUAIBbHO-DPKOHOMHYECKOTO H
(u3MYECKOT0 XapaKkTepa, CPeICTBAMU MAaTEMAaTUYECKOTO aHaIN3a.

TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KoaunuecTtBO

Ne HanmeHnoBanue pa3iesios u 4ACOB JuieKTpOoHHbIE (U poBbIE)

n/n TeM NPOrpaMmbl B o0pa3oBaTesbHbIE pecypchl
cero

MHOXECTBO IeHCTBUTEIIBHBIX
yucesn. MHOTOUJIEHBI.

1 PauvonansHble ypaBHEHHS U 24
HepaBeHCTBa. CUCTEMBI
JIMHEUHBIX YPABHEHUN

OyHKIIUU U TpaPUKH. 12

Crenennast GyHKIUS C LEIBIM




IIOKa3aTcjiIeM

Apudmernueckuii KOpeHb N-0it

creneHu. MppannoHaabHbIe 15
YpaBHEHHS
[TokazarenbHast QyHKLIHS. 10
[TokazarenbHble ypaBHEHUS
Jlorapudmuueckas QpyHKIUS. 18
Jlorapudmuueckue ypaBHEHUS
Tpuronomerpuyeckue 29
BBIPKEHUS U YPABHEHUS
[TocnenoBarenbHOCTH U 10
MIPOrpeccuu
HenpepoiBHbIe QyHKITUH. 20
[IpousBogHas
[ToBTOpeHME, 0000IIECHNE, 5
CUCTeMaTH3alusl 3HAaHHUH
OBUIEE KOJIMYECTBO YACOB I10 136
I[MTPOT'PAMME
11 KIIACC
KosmmuecTBo
Ne HanmenoBanue pa3aeiioB u 4ACOB DJIeKTpOHHBIe (HM(POBHIE)
n/n TeM MPOrpaMMBbl o0pa3oBaTesibHbIE PeCypChl
Bcero
HccnenoBanue GyHKIMA ¢ 29
MOMOILBIO TPOU3BOTHON
[lepBooOpazHas u uHTErpa 12
I'paduku TPUTOHOMETPHUYECKIX
byHKIHIA. 14
Tpuronomerpuueckue
HEpaBEHCTBA
WppatmonansHeie,
MOKa3aTeIbHbIE H ”
nmorapudmudeckue
HEpaBEHCTBA
KommiekcHbie yucna 10
HarypanbHble 1 1ienbie yncia 10
CucTeMbl pallMOHAIBHBIX,
MppalMOHATLHBIX 12

MOKa3aTeIbHBIX U
Jorapu(MUUECKUX ypaBHEHUI




3ajauu ¢ mapameTpamu 16

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

[ToBTOpeHME, 0000IIECHNE,

16
cucTeMaTH3alys 3HaHUH

136

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoimmuecTBo
Ne
Tema ypoka JacoB
n/n
Bcero

MHOXecTBO, Olepauu HaJ MHOKECTBAMH U UX CBOMCTBA 1
Huarpammsl Ditniepa-Benna

3 [IpuMeHeHre TeOpEeTUKO-MHOKECTBEHHOIO alnapara Juisi pelieHus 1
3a1a4y

4 Pannonansuelie yncna. OObIKHOBEHHBIE U AECATUYHBIC APOOH, 1
MPOLEHTHI, OECKOHEYHBIE TIEPUOAUYECKUE APOOU

5 Pammonaneueie uncna. OOBIKHOBEHHBIE U IECATUYHBIE 1POOH, 1
MPOLIEHTHI, OECKOHEUHBIE TIEPUOINYECKUE ApOOU

6 [Tpumenenue Apobeli U MPOIEHTOB IS PEIICHUs TPUKIATHBIX 3a71a4 1

7 [Tpumenenue apobeli U MPOIEHTOB IJIs PEIICHUS MPUKIIATHBIX 3a/1a4 1

8 [eiicTBuTenbHbIE Ynciia. PaninoHanbHble U HpPalMOHAIBHBIC YHCIIA 1

9 ApudmeTndeckue onepanuu ¢ 1eHCTBUTEIbHBIMHI YUCIaMU 1

10 Moaynb AEHCTBUTEIBHOIO YMCIIA U €T0 CBOMCTBA 1

1 [TpubmkEHHBIE BRIYMCICHUS, IPABUJIa OKPYTIICHUS, TPUKUIKA U 1
OIICHKA pe3yNbTaTa BIYUCICHUN

12 OcHOBHBIE METO/IbI PELIEHUS LENbIX U APOOHO-PAIMOHATILHBIX 1
ypaBHEHUH U HEPABEHCTB

13 OCHOBHBIE METOIBI PEIIEHUS ENBIX U APOOHO-PAITMOHATEHBIX 1
YpaBHEHUHN U HEPABEHCTB

14 OCHOBHBIE METOJIBI PEIIEHUS ENBIX U APOOHO-PAITUIOHATEHBIX 1
YpaBHEHUU U HEPABEHCTB

15 MHoOrousaeHsl OT OJJTHON NEpPEMEHHOM. JleleHre MHOro4IeHa Ha 1
MHOTOWIEH C ocTaTkoM. Teopema be3y

16 MHorouiieHsl ¢ nenbiMu kodddurentamu. Teopema Buera 1

17 Pemenue cucreM TMHEHHBIX YpaBHEHHUI

18 Pemenue cucreM TMHEHHBIX YpaBHEHUI




Martpuia cucTemsl JIMHEHHBIX ypaBHEHUH. OnpeaennuTesb MaTPUILIbI

19 2X2, ero reoMeTpUYECKUI CMBICII U CBOMCTBA; BHIYMCIEHUE €TO 1
3HAYCHUS

20 Ornpeaenurens MaTPUIbI 2X2, €ro TeOMETPUUYECKUN CMBICI U CBOMCTBA; 1
BBIYUCIICHHUE €r0 3HAUCHUS

21 [TpuMeHeHue onpenennuTes A peleHUs] CHCTEMbI JIMHEHHBIX 1
ypaBHEHUH

29 Pemenne npukiagHbIX 3324 C IOMOIIBIO CUCTEMBI TIMHEHHBIX 1
ypaBHEHHI

93 Pemenue npukiiagHbIX 3a7a4 ¢ MOMOIIBIO CUCTEMbI IMHEHHBIX 1
ypaBHEHUI

24 KonrponbHas pabora: "PanuonanbHble ypaBHEHHS U HEPaBEHCTBA. 1
CucreMbl TUHENHBIX ypaBHEHUN"

o5 OynK1us, crocoosl 3ananus GyHknun. BzanMHo oOpaTHbIe GyHKINH. 1
Komrmozumus ¢pyHKIui

26 I'paduk Pynkuuu. dnemMeHTapHbIe TPeoOpa3oBaHus rpaduKoB 1
byHKIII

97 OO6nacTh onpeneneHuss 1 MHOKECTBO 3HaueHui GpyHkuuu. Hynu 1
¢dynkuuu. [IpoMexxyTku 3HaK OCTOSHCTBA

08 UYérnsie 1 HeuéTHBIC GyHKIMU. [leproanyeckre GyHKINN. 1
[TpomexyTKH MOHOTOHHOCTH (PYHKITUH

29 MaxkcumyMbl 1 MUHUMYMBI pyHKIMH. Hanbosnbliee 1 HauMeHblee 1
3HaYeHHne (PYHKINU Ha IPOMEKYTKE

30 JluneliHas1, KBaJpaTU4Hasl U IpOOHO-TUHEWHAs PYHKIUU 1

31 DEeMEHTapHOE UCCIIEIOBAaHUE U ITOCTPOEHHE I'PpaUKOB ATUX (PYHKIMN 1

32 DeMeHTapHOe UCCIeI0BaHUEe U MOCTPOEHUE rpauKoB 3TUX (DyHKITHIA 1

33 Crenensb ¢ niensiM nokaszareneM. buaom Herotona 1

34 Crenens ¢ nenslM nokasareneMm. bunom HeroTona 1

35 CrenenHast GyHKIUS C HATYpaJbHBIM H LENBIM MoKa3aTeneM. E¢ 1
CBOIicTBa U rpaduk

36 KonTtponbHas padora: "Crenennas ¢pynkuus. E€ cBoiictBa u rpaduk”

37 ApudmeTnieckuii KOpeHb HaTypaJbHOW CTENEHH U €ro CBOMCTBa 1

38 ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENEHH U €ro CBOMCTBa

39 [IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COACPIKAIINX CTEIICHU U 1
KOpHU

40 [TpeoOpa3oBaHuUs YUCIIOBBIX BBRIPAKEHUH, COICPIKAIINX CTETICHNA U 1
KOpHU

41 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH, COACPIKAIINX CTEIICHU U 1

KOpHU




Wppaunonansubie ypaBHeHHs. OCHOBHBIE METO/IbI PELLICHUS

42 UppaMOHATIBLHBIX YpPaBHEHUN 1

43 HppaunonanbHble ypaBHeHUs. OCHOBHBIE METO/BI PEILICHUS 1
UppaMOHATBHBIX YPaBHEHHHA

44 HppaunonanbHble ypaBHeHUs. OCHOBHBIE METO/BI PEILICHUS 1
UppaLMOHATIBHBIX YPaBHEHUN

45 PaBHOCWIIBHBIE ITEPEXO/BI B PELICHUU UPPALMOHAIBHBIX YPABHEHUHN 1

46 PaBHOCHIIBHBIE NTEPEXObI B PEIIEHUH HPPALIMOHAIBHBIX YpaBHEHHH 1

47 PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN UPPALMOHAIBHBIX YPABHEHUN 1

48 PaBHOCHIIBHBIE ITEPEXObI B PEIIEHUH HPPALIMOHAIbHBIX YpPaBHEHHH 1

49 CgoiicTBa u rpaduk KOpHS N-0ii cTeneHn Kak (yHKIIMKA 00paTHON 1
CTETICHU C HATYPaJbHBIM ITOKa3aTelIeM

50 CgoiicTBa u rpaduk KOpHS N-0if cTenenn Kak GyHKIMKA 00paTHON 1
CTETICHU C HATYPaJbHBIM ITOKa3aTelIeM

51 KonTponbnas pabota: "CpolicTBa U rpaduK KOpHS N-Oi CTETICHHU. 1
WppauronanbHble ypaBHEHUS"

52 CreneHsb ¢ palMOHAIBHBIM [TOKA3aTeNeM U €€ CBOWCTBA 1

53 CreneHb ¢ paliMOHaJIbHBIM IIOKa3aTeIeM U €€ CBOWCTBA 1

54 CreneHs ¢ palluOHATBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1

55 [Toka3zarenbHas ¢pyHKIMS, €€ CBOMCTBA U rpaduk 1

56 Wcnonb3oBanue rpaduka QyHKUINN U1 pellIeHUs] ypaBHEHUN 1

S7 Wcnonb3oBanue rpaduka QyHKINU Ui pellIeHUs] ypaBHEHUN 1

58 [Toka3zarenbHble ypaBHEHUs. OCHOBHBIE METOBI PEIIEHUS 1
NoKa3aTeabHbIX YpaBHEHUN

59 [TokazarenbHble ypaBHEHUs1. OCHOBHBIE METO/bI PELICHUS 1
ITOKa3aTeJIbHBIX YPaBHEHHUU

50 [Toka3zarenbHble ypaBHEHUs. OCHOBHBIE METO/BI pEIICHUS 1
NoKa3aTeIbHbIX YpaBHEHUN

61 Kontponbhas padora: "[lokazatensHas Gynkius. [lokazaTensHbie 1
ypaBHeHHUA"

62 Jlorapudwm guciia. CBo¥icTBa Jiorapugma 1

63 Jlorapudm umncna. CoiicTBa jJorapudpma 1

64 Jlorapudm uucna. CoiicTsa gorapudpma 1

65 JlecaTuuHbIe U HaTypaJIbHbIE JTOTapH(PMbI 1

66 JlecATUYHBIE U HATYypaJIbHBIE JTOTapH (MBI 1

67 [IpeobpazoBanue BEIpAKEHUIA, COAECPIKAIMX JIOTAPU(MBI 1

68 [IpeoOpazoBanne BeIpaKEHUH, COIEPIKAIINUX JTOTAPHPMBbI 1

69 [IpeobpazoBanue BEIpAXKEHUIA, COAECPIKAIMX JIOTAPU(MBI 1

70 Jlorapudmuueckas ¢hyHKIMs, €€ CBONWCTBA U TpaduK 1




71 Jlorapugmuueckas pyHKIuUs, €€ CBOUCTBA U TpaduK 1

72 Hcnonb3oBanue rpaduka GyHKIIUU 1)1 pEIICHUST ypaBHEHU I

73 Hcnonp3oBanue rpaduka QyHKIMK U1 PELICHUs] YPaBHEHUH

74 Jlorapudmuueckue ypaBHeHUs.. OCHOBHBIC METOBI PEIICHUS 1
JOTapu(PMHUECKUX YPaBHEHUH

75 Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METOBI PEIICHUS 1
JOTapuPMHUECKUX YPaBHEHUIN

76 Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE METOBI PEIICHUS 1
norapu(pMHUECKUX YpaBHEHHMA

77 PaBHOCHIIBHBIC TTEPEXObI B PEIICHHH JOTapU(PMHUECKUX YPAaBHEHUH

78 PaBHOCHIIBHBIE TIEPEXO/IbI B PEIICHUU JIOTAPU(PMUICCKIX YpaBHCHUN 1

79 KonTponbnas pabota: "Jlorapudpmuyeckas GyHKIuS. 1
Jlorapudmuueckue ypaBHeHUs"

80 CuHyc, KOCHUHYC, TAHTCHC ¥ KOTAaHT'€HC YMCIOBOTO apryMEeHTa 1

81 CuHycC, KOCUHYC, TAHT'€HC U KOTAHT€HC YMCIIOBOTO apryMEHTa 1

82 APKCHHYC, apKKOCHHYC ¥ apKTaHT'€HC YMCIOBOTO apryMeHTa 1

83 ApPKCHHYC, apKKOCHHYC ¥ apKTaHT€HC YHCIOBOTO apryMEHTa 1

84 TpuroHomeTpuveckasi OKpy>KHOCTb, OIIPEICIICHHE 1
TPUTOHOMETPHUECKUX (PYHKIIMI YUCIOBOTO apryMeHTa

g5 TpuroHomeTpudecKas OKpy>KHOCTb, OIIPE/ICIICHHE 1
TPUTOHOMETPHYECKHUX (PYHKIIHIA YUCIIOBOTO apryMEHTa

86 OCHOBHBIE TPUTOHOMETPUICCKUE (POPMYJTBI 1

87 OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUICCKUE (POPMYJTBI 1

89 OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1

90 [IpeoOpazoBaHre TPUTOHOMETPHUYSCKUX BBIPAKECHUN 1

91 [IpeoOpazoBaHue TPUTOHOMETPUUYECKUX BBIPAKEHUIN 1

92 [TpeoOpazoBaHre TPUTOHOMETPUUICCKUX BBIPKECHUH 1

93 [IpeoOpazoBaHue TPUTOHOMETPUUYECKUX BBIPAKEHUH 1

94 Pemenne TpuroHOMETpUYECKUX YpaBHEHUI 1

95 Pemienne TpuroHoMeTpUUECKUX YpaBHEHUN 1

96 Pemenue TpuroHOMeTpUYECKUX ypaBHEHHUH 1

97 Pemenne TpuroHoMeTpuUECKNX ypaBHEHUN 1

98 Pemenne TpUrOHOMETPUYECKUX YPaBHEHHIA 1

99 Pemenne TpUrOHOMETPUYECKUX YPaBHEHHIA 1

100 Perienne TpUroHOMETPUUECKUX YPAaBHEHHUN 1

101 KoHnTtposnbHast padota: "TpuUroHoMeTpHUECKUE BBIPAKEHUS U 1

TPUTOHOMETPUUYECKUE YpaBHEHHS"




ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aIaHU OCIEN0BATEILHOCTEA.

102 MeTtoa MaTeMaTH4eCcKOi MHIYKIIUN 1
103 MOHOTOHHBIE U OrpaHUYEHHbIE MTOCNIeA0BaTeNbHOCTH. VicTOpHs 1
aHanm3a 0ECKOHEYHO MaJIbIX
104 Apudmerrdeckas mporpeccust 1
105 I'eomerpuueckas nporpeccust 1
106 beckoneuHo yObIBaroIIasi TeOMETpHUYECKast TPOTPECCHs 1
107 CymMma 6eckoHeuHO yOBIBaIOIIEH reOMeTPUIECKOM Mporpeccuu 1
108 JIuHEHbIN U SKCHOHEHIMANIbHBIA pocT. Yucio e. @opmyiia CI0OKHBIX 1
IPOLICHTOB
109 JInHenHbIN ¥ 3KCIOHEHIMAIBHBIA pocT. Yncio e. @opmyia CIOKHBIX 1
NPOIICHTOB
110 Hcnonp3oBaHne mporpeccuu Ui peuieHnus peatbHbIX 3a1a4 1
NPUKIIAJHOTO XapaKTepa
111 Kontpoinbhas padora: "[locinenoBareabHOCTH U Iporpeccun” 1
112 HenpeprsiBHbIe QYHKIINU U UX CBOICTBA 1
113 Touka pa3pbiBa. ACUMITOTHI TpaduKoB QyHKIIUH 1
114 CBoiicTBa (h)yHKIMI HETPEPHIBHBIX HA OTPE3Ke 1
115 CpoiicTBa (hyHKIMI HENPEPHIBHBIX HA OTpE3Ke 1
116 Meroa MHTEPBAJIOB JUIsl pELICHUST HEPABEHCTB 1
117 MeTtox MHTEPBAIIOB JUUIsl PELIEHUS] HEPABEHCTB 1
118 Meroa MHTEPBAJIOB JUIsl pELICHUST HEPABEHCTB 1
119 [TpruMeHeHNEe CBONCTB HEMPEPBIBHBIX (DYHKLMH [T pelIeHns 3aa4 1
120 [TpruMeHeHNEe CBONCTB HEMPEPBIBHBIX (DYHKLUH JUI pelIeHns 3aa4 1
121 [lepBas u BTOpast Npou3BOAHbBIE PYHKIINH 1
122 Omnpenenenue, reOMETPUYECKUI CMBICI TPOU3BOIHOMN 1
123 Omnpenenenne, GU3HMYSCKAN CMBICI IPOU3BOTHON 1
124 VYpaBHeHUe KacaTeNbHOU K TpaguKy QyHKINN 1
125 VYpaBHeHHe KacaTeabHOU K rpaduky GyHKINN 1
126 [Ipou3sBoaHbIE IIEMEHTAPHBIX (QYHKIIUN 1
127 [Tpou3BoHBIE AI€MEHTAPHBIX (PYHKUINH 1
128 [Ipou3sBoaHast CyMMBI, TPOU3BEIEHHSI, YACTHOTO M KOMIIO3ULIUU 1
byHKIII
129 [Tpon3BoHAS CYMMBI, TPOW3BEICHHS, YACTHOTO ¥ KOMIIO3HIIUU 1
byHKIII
130 [Tpon3sBoHast CyMMBI, TPOU3BENEHUS, YACTHOTO U KOMIIO3ULIUU 1
byHKIMI
131 KonTtponsnas padora: "[IponszBoanas” 1




132 [ToBTOpenue, 0000IICHNE, CUCTEeMAaTH3AIMs 3HaHUI: "Y paBHEHMS " 1
133 [ToBTOpEeHME, 0000IIEHUE, CCTeMaTH3alus 3HaHU: "D yHKIUN" 1
134 Wroroas KoHTpoJbHAS paboTa 1
135 HroroBast koHTpoIbHAs paboTa 1
136 [ToBTOpenue, 06001IeHNE, cUCTEeMaTH3aIUs 3HAHU I 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136
11 KJIACC
Ne KosmuecTBo yacos
Tema ypoxka
n/n Bcero

[IpumeHeHre TPON3BOIHON K UCCIEIOBAHUIO (DYHKIMI Ha

1 MOHOTOHHOCTB ¥ 3KCTPEMYMBI 1

5 [TpuMeHeHne NPOU3BOIHOM K MCCIeI0BaHNIO (PYHKIIMN Ha 1
MOHOTOHHOCTb Y 9KCTPEMYMBI

3 [IpumMeneHre MPON3BOIHON K UCCIIEAOBAHHIO (DYHKIMI Ha 1
MOHOTOHHOCTb Y 9KCTPEMYMBI

4 [IpumMeneHre MpON3BOIHON K UCCIIEAOBAHHIO (DYHKINI Ha 1
MOHOTOHHOCTb ¥ JKCTPEMYMBI

5 [TpuMeHeHne NTPOU3BOIHOM K MCCIeI0BaHNIO (QYHKIIMN Ha 1
MOHOTOHHOCTB U 3KCTPEMYMBI

5 [IpuMeHeHnne Mpou3BOIHOM K MCCIIEAOBAHUIO (DYHKIIHI Ha 1

MOHOTOHHOCTB U S3KCTPEMYMBEIL

HaxoqueHHe HauOOJIBIIEr0 U HANMEHBIIIET0 3HAYEHUS
HEeNpepbIBHON (QYHKIIMU HA OTpE3Ke
Haxosxnenne HauOobIero 1 HAMMEHbBLIETO 3HAYEeHUs
HENpepbIBHON (PYHKIIMU HA OTpE3Ke
HaXO)K}IeHI/Ie HanOOJBIIIEr0 U HAUMEHBIIIETO 3HAYEHUS
HENpEePbIBHON (YHKIIUU HA OTpE3KE

10 Haxoxnenrne HanboIb1ero 1 HAMMEHBIIET0 3HaYeHUS 1
HENpepbhIBHON (YHKIIMU HA OTpE3Ke

1 HaxoxeHre HauOobIIero 1 HAMMEHbBIIETO 3HAUYSHUS 1
HENpEepbIBHON (PYHKIIUU HA OTPE3KE

12 Haxoxnenre HanboIb1Iero 1 HAMMEHBIIET0 3HaYeHUS 1
HENpEepbIBHON (PYHKIIUU HA OTPE3KE

[IpumeneHre MPOU3BOTHOM JIJIs1 HAXOXKIACHUS HAUITYUIIIETO
penieHus B MPUKIIATHBIX 3a/1adax

13

14 HpI/IMeHeHI/IQ HpOI/I3BOI[HOf/'I AJI1 HAXOKACHU S HAUTTYdIICTO

PCHICHMA B MPUKJIAAHBIX 3aaa4ax




[IpuMeHeHne POU3BOJHOM IS OIIPENEICHUS CKOPOCTH U

15 YCKOpEHUs Ipoliecca, 3aJaHHOro (opMyJIoi nin rpadpukom 1

16 [IpuMeHeHne IPOU3BOHOM I OIIPENEIECHUS CKOPOCTH U 1
YCKOPEHHs TpoIiecca, 3aJaHHOTO (OpPMYIIOi WiH rpaduKoM

17 Kommozurust ¢hyHKImiz

18 Komnosunus ¢pyHkuumit

19 Kommo3zurust ¢hyHKImii

20 I'eomerprueckue oO6pa3sl ypaBHEHUN Ha KOOPAMHATHON 1
TUIOCKOCTH

21 ['eomerpuueckue oOpa3sl ypaBHEHUI Ha KOOPAWHATHON 1
TUIOCKOCTH

29 KonTponbnas pabota: "HccnenoBanue QyHKIHA ¢ TOMOIIbIO 1
MPOU3BOAHOMN"

23 [TepBoOOpa3Hasi, OCHOBHOE CBOWCTBO MEPBOOOPA3ZHBIX 1

24 [TepBooOpazHbie neMeHTapHbIX (GyHKUMH. [IpaBuia 1
HaXO0’KJICHUs IepBOOOPA3HBIX

o5 [TepBooOpazHble neMeHTapHbIX (GyHKUMH. [IpaBuia 1
HaXO0’K/JICHUs IepBOOOPA3HBIX

26 Wurerpan. ['eomeTpuueckuii cMbIca MHTETpaja 1

97 Brruucnenue onpeaenéHHoOro MHTErpana rno Gopmyiie 1
Hrrorona-JleiitOuuna

28 Brruucnenue onpenenéHHOro HHTErpaia mno Gopmysne 1
Herotona-Jleitoauma

29 [IpumeneHne nHTErpaia s HaXOXKACHUS TUIOIAEH IIOCKUX 1
buryp

30 [TpuMeHeHHe UHTETrpaa A HAXOXKACHUS 00bEMOB 1
reOMETPUYECKUX Tel

31 [Tpumeps! pemieHuit AudpepeHnnaIbHbIX YpaBHEHUH

32 [Tpumeps! pemenuit uddepeHaIbHbIX ypaBHEHUN

33 MareMaTHuecKoe MOJISIIMPOBAaHUE PEATTbHBIX MTPOIIECCOB C 1
noMoIIbio AU depeHnnanbHbIX ypaBHEHUH

34 Kontponbnas padora: "[lepBoobpasznas u uHTETpat" 1

35 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U rpaduKu 1

36 Tpuronomerpuieckne GyHKIINHU, UX CBOMCTBA U TpaduKH 1

37 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu 1

38 Tpuronomerpudeckue GyHKIINN, UX CBOMCTBA U TpaduKu 1

39 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U rpaduku 1

40 OT60p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHUHN C TTIOMOIIBIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTH

41 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C TOMOILBIO 1




TPUTOHOMETPUUECKON OKPYKHOCTH

OT60p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHUHN C TIOMOIIBIO

42 TPUTOHOMETPUUYECKON OKPYKHOCTH 1
43 OT60p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C TTIOMOIIBIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTH
44 Pemienne TpUroHOMETpUYECKUX HEPABEHCTB 1
45 Pemenre TpuroHoMeTpUYECKUX HEPABEHCTB 1
46 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1
47 Pemenre TpuroHoMeTpUYECKUX HEPABEHCTB 1
48 KonTtpomnpnas pabdora: "['padmku TpUroHOMETPUIECKUX 1
¢byukuuii. TpuroHomerpuueckrue HepaBeHcTBa"
49 OcCHOBHBIE METO/Ibl PELLIEHNUS T0KA3aTEIbHBIX HEPABEHCTB 1
50 OCHOBHBIE METO/IbI PEILIEHUS I0KA3aTEIbHBIX HEPABEHCTB 1
o1 OcHOBHBIE METO/IbI PELLIEHUS IOKA3aTEIbHBIX HEPABEHCTB 1
52 OCHOBHBIE METO/IbI PEILIEHUS I0KA3aTEIbHBIX HEPABEHCTB 1
53 OCHOBHBIE METO/IbI peIIeHUS JIoTapu(hMUIECKUX HEPABEHCTB 1
54 OcHOBHBIE METOIbI PeIICHUs JOrapu(PMUUECKUX HEPABCHCTB 1
55 OcCHOBHBIE METO/IbI PELIEHNUs Jorapu(PMUUECKUX HEPABEHCTB 1
56 OCHOBHBIE METO/IbI pelIeHus JJorapu(pMUIECKUX HEPABEHCTB 1
o7 OcCHOBHBIE METO/IbI PELLIEHNUS] UPPALIMOHATIBHBIX HEPABEHCTB 1
58 OCHOBHBIE METO/IbI pEelIEHUS] UPPALIMOHAIBHBIX HEPABEHCTB 1
59 OCHOBHBIEC METO/IbI PEIICHUS HPPAITMOHAIBHBIX HEPABEHCTB 1
60 OCHOBHBIE METO/IbI pEIIEHUS] UPPALMOHATIBHBIX HEPABEHCTB 1
61 I'paduueckue MeTO bl PELIeHUs UPPALMOHATIBHBIX YpaBHEHUN 1
62 I'padmaeckre METOBI peICHHUS HPPAITMOHAIBHBIX YPaBHEHHH 1
63 I'padmueckue MeToIbl peleHHs MOKa3aTeIbHbIX YPaBHEHUN 1
64 ['padmyeckue MeToAbI pelIeHHs MOKa3aTebHbIX HEPABEHCTB 1
65 I'paduueckue MeTo bl pelieHNs JOrapuPpMUUECKIX YpaBHEHUH 1
66 ['padmyeckue METOABI pelIeHHs JIOTapU(PMUIECKUX 1
HEPaBEHCTB
67 I'padmueckue MeTo bl pelIeHHs JOrapuPpMUUECKIX 1
HEPaBEHCTB
68 I'padmueckue MeTobl peleHHs TOKa3aTeIbHbIX U 1
JOrapu(pMHUUECKUX YpaBHEHUIN
69 I'paduueckue MeTObI pEeLICHUs IOKA3aTENbHbBIX U 1
JOrapu(pMHUUECKUX ypaBHEHUI
70 I'paduueckue MeTOIbI pelICHHs TOKa3aTeIbHBIX U 1
Jorapu(pMHUECKUX HEPABEHCTB
71 ['padpraeckue MeTOIBI pelIeHUs MOKa3aTENbHBIX U 1




JorapupMHUUECKUX HEPABEHCTB

KoHnTtpoinbHast pabora: "UppanroHanbHble, MOKa3aTeIbHbIC U

72 1
JorapupMHUECKUE HEPaBEHCTBA"

73 KommuiekcHbie uncna. AnreOpanyeckas U TPUTOHOMETpUYecKas 1
(b opMBbI 3anMCH KOMITJIEKCHOTO YHUCIIa

74 KomrnekcHbie yrcna. Anredpandeckas 1 TPUTOHOMETPHUUYECKas 1
(bopMBI 3aTIHICH KOMILIEKCHOT'O YHCIIa

75 Apudmerndeckue ornepanuu ¢ KOMITIEKCHBIMHA YUCIIaMHU

76 ApudmeTndeckre onepaniy ¢ KOMITIEKCHBIMHA YUCIIaAMU

77 N300paxeHne KOMIJIEKCHBIX YHCET Ha KOOPIUHATHON 1
TUIOCKOCTH

78 N300paxeHne KOMIJIEKCHBIX YHCeNl Ha KOOPINHATHOU 1
TUIOCKOCTH

79 ®opmyna Myaspa. KopHu N-oii cTeneHn u3 KOMIUIEKCHOTO 1
yucia

80 ®opmyna Myaspa. KopHu N-oif creneHu U3 KOMILIEKCHOTO 1
yucia

81 [TprMeHeHrne KOMIUIEKCHBIX YUCEN Ui pelieHus: GU3NIECKUuX U 1
reoMeTpUYECKUX 3a1a4

82 KonTpomnpHas padora: "KomrekcHbie yrcia' 1

83 HatypanbHble U 11e51b1e ynciia 1

84 Harypanbnbie u nenbie yncina 1

85 [TpuMeHeHre TPU3HAKOB IETUMOCTH IeNIbIX YHCeT 1

86 [IpumeHeHre MPU3HAKOB JICTUMOCTH HENBIX YHCEIT 1

87 [TpumeHeHne npu3HakoB fenuMoctu 1ensix yucen: HOJ u 1
HOK

88 [Tpumenenne npusHakoB aenuMocTy 1ensix yucen: HO/ u 1
HOK

89 [TpuMeHeHrne PU3HAKOB JIETMMOCTH TIEITBIX YMCET: OCTATKH O 1
MOJTYJIO

90 [IpumeHeHre MPU3HAKOB AETMMOCTH LEJIBIX YUCEI: OCTaTKH I10 1
MOJTYJIO

o1 [IpumMeHeHre NPU3HAKOB AETUMOCTH LEJIbIX YUCEIl: aIlTOPUTM 1
EBknuma muist penieHus 3a/1a4 B EJIbIX YMCIax

92 KonTponbras padota: "Teopus menbix arcen” 1

93 CucremMa 1 COBOKYITHOCTh ypaBHEHMI. PaBHOCHIIBHBIE CCTEMBI 1
U CUCTEMBI-CJIC/ICTBUS

94 CucreMa 1 COBOKYITHOCTb YpaBHEHUN. PaBHOCHIIBHBIE CHCTEMBI 1
U CUCTEMBI-CIIe/ICTBUS

95 OCHOBHBIE METOJIbI PEIIECHUS CHCTEM U COBOKYITHOCTEH 1




palMOHAIbHBIX YPAaBHECHUN

OcCHOBHBIE MCTOABI pCHICHUA CUCTEM U COBOKyHHOCTCfI

% UppaLMOHATILHBIX YPaBHEHUN 1
97 OCHOBHBIE METO/IbI PELLIEHUS] CUCTEM U COBOKYITHOCTEH 1
IIOKa3aTeIbHbIX YPaBHEHUN
08 OCHOBHBIE METO/IbI PEIICHUS] CUCTEM U COBOKYITHOCTEH 1
II0OKa3aTEJIbHBIX YPaBHEHUU
99 OCHOBHBIE METO/IbI PELLIEHUS] CUCTEM U COBOKYITHOCTEH 1
JOrapupMHUECKUX yPaBHEHUIN
100 OCHOBHBIE METO/IbI PEILIEHUS] CUCTEM U COBOKYITHOCTEH 1
JOrapu(pMHUECKUX ypaBHEHUN
[IpumMeHeHne cUCTEM K PEHICHUI0 MAaTEMaTHYECKUX 3aj1a4 1
101 3a/1a4 U3 pa3InYHbIX 00JIaCTe HayKU U peanibHON KU3HHU, 1
MHTEPIpETaNs NOTYICHHBIX Pe3yIbTaTOB
[IpumMeHeHne cUCTEM K PEHICHUI0 MAaTEMaTHYECKUX 3aj1a4 1
102 3a[a4 U3 Pa3UYHBIX 00JIaCTel HAYKU M peaslbHOW )KU3HH, 1
MHTEPIpPETANs OTYICHHBIX Pe3yIbTaTOB
[IprMeHeHNEe HEpaBEHCTB K PELICHUIO MaTEMaTHUECKUX 3a1a4
103 ¥ 33/1a4 U3 Pa3InYHbIX 00JIacTel HAyKU U pealbHON XKU3HH, 1
UHTEPIPETANNs IOTYICHHBIX Pe3yIbTaTOB
KonTponbhas pabota: "CructeMbl paliliOHaNbHBIX,
104 UppalMOHATIBHBIX [TOKAa3aTeIbHBIX U JIOTapU(PMUIECKUX 1
ypaBHeHHH"
105 PannonanpHble ypaBHEHUS ¢ TapaMeTpaMu 1
106 PannonanbHbIE HEpaBEHCTBA € TapaMeTpaMu 1
107 PanronanbHbIE CUCTEMBI € TApaMETPAMU 1
108 HppanmoHansHble ypaBHEHHUs, HEPABEHCTBA € TapaMeTpaMHu 1
109 HppannoHaabHbIE CHCTEMBI C TapaMeTpaMu 1
110 IToka3aTenbHbIE ypaBHEHUS, HEPABEHCTBA C TapaMETPAMU 1
111 [loka3zarenbHble CUCTEMBI C TApAaMETPAMU 1
112 Jlorapudmuueckue ypaBHEHHUs, HEPaBEHCTBA C MapaMeTpaMu 1
113 Jlorapugmuueckue CuCTEMBbI ¢ TapaMeTpamMmu 1
114 TpuroHomeTpruecKue ypaBHEHHUs C IapaMeTpamMu 1
115 TpuronomeTpruueckne HEPaBEHCTBA C MapaMeTpPaMHu 1
116 TpuroHomeTpuuecKre CUCTEMBI € TapaMeTpamMu 1
117 [TocTpoenue u uccaeroBaHUE MaTeMaTHYECKUX MOJerneit 1
peabHBIX CUTYAIMI ¢ TOMOIIBIO YPaBHEHUH ¢ TapaMeTpamMu
[TocTpoenue u uccienoBaHuE MaTEMaTUYECKUX MOJICIICH
118 peanbHBIX CUTyalUi C IIOMOIIBIO CUCTEM YPaBHEHUH C 1

napaMeTpamu




HOCTpOGHI/Ie 1 UCCICA0OBAHUEC MAaTCMATHYCCKHUX MOI[CJICFI

119 pEaNbHBIX CUTYAIMI C ITOMOIIBIO CUCTEM YPaBHEHUH C 1
napameTpamu

120 KonTtponpnas padora: "3anauu ¢ mapamerpamu” 1

121 [ToBTOpeHnue, 0000IIeHNE, CUCTEeMAaTH3AIMS 3HAHUI: 1
"YpaBHenus"

122 [ToBTOpEeHue, 06001ICHNE, CHCTEeMAaTU3allMs 3SHAHUN 1
"VpaBHenus"

123 [ToBTOpeHue, 06001ICHNE, CHCTEeMAaTU3allMsl 3SHAHUN 1
"VpaBaenus. CucreMbl ypaBHEHUN"

124 [ToBTOpeHue, 0000IICHUE, CUCTEeMAaTH3AIMS 3HAHUI: 1
"Hepasencrtna"

125 [ToBTOpEeHUe, 06001ICHNE, CHCTEMAaTU3aNST 3HAHUN 1
"HepasenctBa"

126 [ToBTOpEeHUe, 0600IICHNE, CHCTEMATU3AIINS 3HAHHIA: 1
"HepaBenctpa"

127 [ToBTOpeHue, 0000IICHUE, CUCTEeMAaTH3AIlHMS 3HAHUI: 1
"[IpousBoaHas u e€ npumMeHeHue"

128 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHUI: 1
"IIponsBoaHas u €€ npuMeHeHue"

129 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 3HAHUH: 1
"IIponsBoaHas u €€ npuMeHeHue"

130 [ToBTOpeHue, 06061IeHNEe, cucTeMaTH3aus 3Hanuit: "MHaTterpan 1
U ero npuMeHexHue"

131 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHUI: 1
"OyaKIMR"

132 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 3HAHU: 1
"®yHkuun"

133 [ToBTOpeHue, 06001IeHNE, CCTeMaTU3allus 3HAHUMN: 1
"Oyakuun"

134 Hrorosast koHTpOIBHAS paboTa

135 Wrorosast KoHTpoJbHAS paboTa

136 [ToBTOpEeHME, 0000IIEHUE, CHCTEMATH3AIUs 3HAHUH

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




MNOACHUTEJBHASA 3AIINCKA

I'eomeTpust siBnIsieTCs OOHUM U3 0a30BBIX KypCOB Ha YPOBHE CPEIHETO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpPMHPYEMOE  MpH  HU3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCSL IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'0 IIUMKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTtrka»  4yepe3  OOeCleYeHHUE  BO3MOXKHOCTH  NPUOOPETEHUS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IppopuTeTHBIMU 3aJlayaMu Kypca TeOMETpUHM Ha YriayOJI€HHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne NPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpBHI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

dbopMUpOBaHUE TMPENCTaBICHUS O TMPOCTPAHCTBEHHBIX (QUIrypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHE  YMEHHUS  BIAJETh  OCHOBHBIMH  TOHATHSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSITh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTEeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHMMAHUS POJM AKCUOMATUKH TPHU
IIPOBEJCHNUN PACCYXKIACHUM;

dbopMupoBaHHE yYMEHHS BIAJETh METOJAMHU J0Ka3aTebCTB M aJITOPUTMOB
peuieHus, yMEHUSI HUX IHPUMEHATH, NPOBOJMUTH J0KA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJIEpKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMATUYECKHUX YTBEPXKICHUN U POJIM aKCMOMATHKH B MPOBEIACHUHT
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
yYMEHUH, KpUTUYHOCTH MBIIUICHUS, UHTEpPeca K U3YYCHHUIO T€OMETPUH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  TPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH UM  3aKOHOMEpPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMii, UCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukun», «Tema Bpamenus», «BexkTtoppl ©  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKAaTEIbHBIM JIMHUAM y4e0HOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, pacHpeleEHHBIM IO ToJaM OOy4YeHHSs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYTO
CUCTEMY T€OMETPUUECKUX MPEICTABICHUN 00YJaIOUUXCs, PACIIUPSSL U YTITyOJIsst
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHnmanud  oOydeHUs, IOCTPOEHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, obOecrnednBas MPEEMCTBEHHOCTbh MEXKTY
o01muM 1 podecCuoHaTbHBIM 00pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 gyaca: B 10 kimacce — 102 gaca (3 gaca B Henenro), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).

COJEP)XAHUE OBYUYEHUA



10 KIIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasl, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: IEpPECEKarolInecs,
napajulelibHble W CKpellMBarommecss npsmble. [Ipu3Haku CKpeluMBarOmuXcs
npsAMbIX. [lapannenbHOCTh IPSAMBIX U INIOCKOCTENW B MPOCTPAHCTBE: NapalieiIbHbIC
IPSIMBIE B IPOCTPAHCTBE, NAPAJLIEIBHOCTD TPEX MPSIMBIX, MAPAIUIENBHOCTD IPAMON
u 1iockoctu. [lapamienbHO€ W LEHTpPAJIbHOE MPOEKTUPOBAHHUE, H300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa MapajJICJIbHOTO MNpOeKTHpoBaHUs. W300paxkeHue
¢buryp B nmapajuiebHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YIOJ
MEXKy NMPSAMBIMU B IIPOCTPAHCTBE. [lapauienbHOCTh MIIOCKOCTEN: NapalieIbHbIC
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOEHUE CCUCHU.

[lepneHANKYIJISIPHOCTD NPSIMOM U IIJIOCKOCTH: MEPIEHAUKYIISIPHBIC IIPSMBIEC B
IIPOCTPAHCTBE, NPSAMBIE MNAPAUICIBHBIE W TEPIEHANKYISIPHBIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NEPHEHANKYIIIPHON IJIOCKOCTH. OpTtoronajisHoe IIPOEKTUPOBAHHUE.
[lepneHauKyIIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEM: TNPHU3HAK  NEPHNEHIUKYJSIPHOCTA  JIBYX
mIockocTer. Teopema o TpEX nmepHeHIuKyIspax.

VYrael B NPOCTPAHCTBE: Yroa MEXAY IPSMOM U IUIOCKOCTBHIO, JIBYTPaHHBIN
YIOJI, JINHEWHBIN yTOJI ABYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHBIE YTJIbI.
CBoiicTBa IUJIOCKHX YIJIOB MHOTOrpaHHoro yria. CBoOHCTBa IUIOCKMX U
JBYIPAHHBIX YIJIOB TPEXIPAHHOTO yrua. TeopemMbl KOCMHYCOB W CHUHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKHu

Buasl MHOrorpaHHuKoOB, pa3BépTka MHoOrorpaHHuka. Ilpusma: N-yrosjbHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAsi IPU3Mbl, OOKOBAsi M MOJIHAS IOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NPsMOYTOJbHBIM  IMAPAUICIENUNET W  €ro  CBOMCTBA.
Kparyaiime nyTM Ha NOBEPXHOCTM MHOrorpaHHuka. Teopema Oiisepa.
[IpoctpanctBennass Tteopema I[ludaropa. Ilupamumpa: N-yronbHas nHupamuia,
npaBwibHas W yceu€HHass mnupamuabl. CBoiicTBa peéOep M OOKOBBIX TIpaHel
MpaBWIbHOW mnupamuibl. lIpaBuiibHbIE MHOTOIpAHHUKH: IpaBUJIbHAS IpU3Ma U
NpaBWIbHAs MHPaMHA, TPABUIbHASA TPEYTrOJbHAS NHpPaMHUa U NPABUIIBbHBIN



TeTpadap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTAadJp,
JTOAECKAdIP U UKOCADIP.

Breruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOM TOBEPXHOCTH MPSIMOU IPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOWU MPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOW MHPaMUJBI,
TeopeMa O IUIOLIAJAN YCEUEHHOW MUPAMU/IBI.

CumMeTpuss B HOPOCTPAHCTBE. IJIEMEHTbl CHUMMETPUU  IPABUIBHBIX
MHOTOTPaHHUKOB. CUMMETpUsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuleJienunea, CUMMETPUS IPAaBWIBHBIX IMPU3M, CUMMETpHUsA IPAaBUIBHOU
IIAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eMCTBUS C BEKTOPAMU: CIIOKEHHE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHIL. [IpU3HaK KOMIUTAaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pasjgoKEHUM BEKTOpAa 10 TpEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHas  cuctema  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHATaMH TOYEK. YTOJ MexXay BeKkropamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tesia Bpaimenus

[loHATHA: ULUIMHAPUYECKAs IIOBEPXHOCTb, KOHWYECKAass IOBEPXHOCTb,
chepuueckas MOBEPXHOCThb, oOOpasyrolue noBepxHocTe. Tema BpamieHus:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0OpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
niapa.

O6béM. OcHoBHbIE cBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoil u
HAKJIOHHOM MpU3MBI, HWIMHAPA, MUpaMUabl U KoHyca. O0bEM mapa U MIapoBOTO
CEerMEeHTa.

KoMOuHanuy Ten BpameHuss U MHOrorpaHHukoB. [Ipu3ma, BhnucaHHas B
LWIMHApP, ONHCaHHas oOKojo IwuHapa. llepeceyenne cdepsl M mapa c
mwiockocThro. Kacanue mapa u chepsl miockocTbro. [loHSTHE MHOrOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOIPAHHUK WJIH TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUCHMU: METOJ CJIEAO0B, METOJ BHYTPEHHETO IIPOECKTUPOBAHUSA, METOJ IEPEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. Koopanuatel BekTopa. Paznoxkenne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs] B IPOCTPAHCTBE

JIBxenus mpoctpaHcTBa. OTtoOpakenus. [[BukeHUs U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXXEHUN. Buabl JBWXEHUN: TapauieNbHBIN MEPEeHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYL MPSMOIL.
[IpeoOpazoBanus nogaodus. [Ipsmas u chepa Diinepa.

IINIAHUPYEMBIE PE3YJBTATBI OCBOEHHUA YUYUEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJAHEI'O OBLIET'O OBPA3OBAHUASA

JIMYHOCTHBIE PE3YJBTATBI

1) rpaknanckoe BOCIUTAHME:

c(OPMUPOBAHHOCTH IPAKIAHCKON MO3ULUHU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  4Jj€Ha  POCCHICKOro  o0IecTBa,  NPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoIEeAYp TPaKIAHCKOro 0OIIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMEHHue
B3aUMOJICUCTBOBATh C COLMAIBHBIMA HWHCTUTYTAMH B COOTBETCTBUM C HX
GYHKIIUSAMU U Ha3HAUCHUEM;

2) maTpuoTHYeCKOE BOCIIUTAHHE:

C()OPMUPOBAHHOCTb POCCUHCKON I'Ppa)KAAHCKOW MIEHTUYHOCTH, YBAXKEHUS K
IIPOLLJIOMY M HAaCTOSIIEMY POCCHHWCKOW MaT€MAaTHKH, LICHHOCTHOE OTHOLIEHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUHMCKON MAaTEMAaTUYECKOU IIKOJIBI,



UCIOJb30BAaHUE D3THUX JOCTIKEHUH B JAPYrUX HayKaxX, TEXHOJOTHsX, cdepax
YKOHOMUKU;

3) AyXOBHO-HPaBCTBEHHOE BOCIIUTAHHUE:

OCO3HAHHME JYXOBHBIX IEHHOCTEH pOCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHUS, dTHUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KCHUM HAyKH W JEATEIIBHOCTBIO YYEHOrO, OCO3HAHUE
JMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMYUBOrO OyAYyLIErO;

4) cTeTHYeCcKOe BOCIUTAHME:

ACTETUYECKOE OTHOIIEHUWE K MHpPY, BKIIOYAsl 3CTETHKY MATEMaTUYECKHUX
3aKOHOMEPHOCTEW, 0OBEKTOB, 3a]a4, PEIICHUN, PacCyKIEHUH, BOCTIPUUMYHUBOCTh
K MAaTeMaTHYE€CKUM acleKTaM pa3Iu4yHbIX BUJOB UCKYCCTBA;

5) puznveckoe BocIUTAHHE:

C(OPMUPOBAHHOCTb YMEHHUS NPUMEHSATh MaTeMAaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOro U 06€301acHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATUI U
OTJIIbIXa, peryispHas (u3nvecKas aKTUBHOCTh), (PU3NYECKOE COBEPUICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0OPOBUTEIBHON E€ATEIBbHOCTBIO;

6) TpyaoBoe BocniuTaHUE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME ILIEHHOCTH TPYyIOJIOOUs, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHATIBHOM  JAESTENBHOCTH, CBS3aHHBIM  C
MaT€MaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpPIIATh OCO3HAHHBIA BBIOOP
Oyaymeil npodeccuu U peaan3oBbIBATh COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTHYeCKOMy  OOpa3oBaHHI0O U
caMO00pa30BaHUIO Ha MPOTSHKEHUM BCEH KHU3HU, TOTOBHOCTh K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKON HAIIPaBICHHOCTH;

7) 3Ko0JI0THYeCKOe BOCIIMTAHME:

C(OPMUPOBAHHOCTh  IKOJIOTUYECKOM  KyJIbTYypbl, TOHHMAaHUE BIUSHUS
COLIMAJIBHO-?)KOHOMHMUYECKHUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBHOM
Cpellbl, OCO3HAHHE TJI00ATIBHOTO XapakTepa dKOJOTUYECKUX MPOOIeM, OpUESHTALIUS
Ha TNPUMEHEHHE MATeMAaTHMYeCKUMX 3HAHMM JUIsl penieHus 3agady B 00JacTu
OKpYXarolenl cpeipl, IMJIaHUPOBAaHUE IOCTYNKOB M OIEHKH HMX BO3MOKHBIX
MOCIICICTBUU JIJTL OKPYIKAIOILIEN CPEBI;

8) HeHHOCTH HAYYHOI'0 MO3HAHMA:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH M OOIIECTBEHHOM  MPaKTUKH, [OHUMaHUE
MaTeMaTHYeCKON HayKH Kak c(epbl 4YelIOBEYECKON MAeATEeIbHOCTH, JTaloB €&
pa3BUTHS M 3HAYUMOCTH Ul PA3BUTHS LUBUJIW3ALMH, OBJAJCHHUE S3BIKOM
MaT€MaTUKM W MaTeMaTU4YeCKOM KyJIbTYpOM KakK CpPEACTBOM IO3HAHUS MHPA,



TOTOBHOCTb OCYHICCTBJIATH IIPOCKTHYIO MW HMCCICAOBATCIILCKYIO JCATCIIbBHOCTD
HHIWBUIYAJIbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe /1eiiCTBUS

Bba3oBble Jjoruueckue JelicTBUA:

BBISIBIIAIT M XapaKTEpHU30BaTh CYIIECTBEHHBIE MPHU3HAKM MaTEMaTUYECKHUX
OOBEKTOB, TIOHSTHH, OTHONIEHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OmpeJieSICHNs OHSITUH, YCTaHABIUBATh CYIIECTBEHHBIN MpPU3HAK KiIaccuPuKaiy,
OCHOBaHMsI J1J1s1 0000IIIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMynupoBaTh U  NPEeOOpPa3OBBIBATh  CYXKJICHHUS:
YTBEPJAUTEIbHbBIC U OTPUIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U MPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHIL;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSTENIBHO J0KA3aTEIhCTBA MATEMATUUECKUX YTBEPKICHUM
(MpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOIUTEH PUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCcO0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApDUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  Yy4€TOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

ba3zoBble ucciaeaoBare/ibCKue 1eiCTBUA:

WCIIOJIb30BaTh BOMPOCHl KaK HCCIIEIOBATEIbCKU WHCTPYMEHT MO3HAHUS,
dbopMynaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OpPMHUPOBATH TUIIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CAMOCTOSATENIbHO CIIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00beKTa, SBJICHHUS, TPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SBICHUSMH, MPOIECCAMU;

CaMOCTOSITeNILHO (HOPMYJIMPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO  HAOMIONECHMS, UCCIIENOBAaHUS, OIICHHBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOLECCA, A TAKKE BbIIBUIaTh
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBIIATH JeUIINTHI MHPOPMAIIUU, TAHHBIX, HEOOXOAUMBIX JJI OTBETA HA
BOIIPOC U JIJIsI PEILLICHUS 3a]1a4u;



BBIOMpaTh HH(POPMAIIMIO W3 UCTOYHUKOB PAa3IMYHBIX THIIOB, AaHAJTU3UPOBATH,
CHUCTEMAaTH3HPOBaTh M HWHTEPIPETUPOBATh HH(POPMAIMIO PA3JIMYHBIX BHUIOB H
dbopm mpeaCcTaBICHUS;

CTPYKTYpHUPOBaTh MH(DOPMAIIUIO, MPEACTABIATh €€ B pas3IMuHBIX (POopMax,
WLTIOCTPUPOBATh rpauIeCKH;

OILICHUBATh HaIEKHOCTD uHpOpMAITIU 1o CaMOCTOSITEIIEHO
c(OpMYyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIE YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

OOmenne:

BOCIIPUHUMATh U (JOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HeassMH OOIEHHUs, SCHO, TOYHO, IPaMOTHO BBIpaXaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M MHCBMEHHBIX TEKCTax, JaBaTh MOSICHEHWS MO XOJy PEIICHUS 3aJ1ayH,
KOMMEHTHUPOBATH MOJYUYCHHBIN pe3yJIbTar;

B X0Jie 0OCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOIl TEMBI,
npoOJieMbl, pelIaeMoil 3ajadyu, BBICKA3bIBaTh WJACH, HAIlCJICHHbIE Ha TIOUCK
pEIICHUsA, COMOCTABIATh CBOM CYXKICHHUS C CYXICHUSIMH APYTUX YYaCTHUKOB
Jajora, oOHapy)KUBaTh Pa3Uyue U CXOJICTBO MO3HWIIUMA, B KOPPEKTHOU dopme
bopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKEHMUS;

MPEACTABIATh PE3YIbTAThI PEUICHUS 3aJlau, SKCIIEPUMEHTA, UCCIEIOBAHMUS,
MPOCKTa, CaMOCTOSITEJILHO BBIOMpPATh (opMaT BBICTYIUICHHUS ¢ Y4€TOM 3aaad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA

Camoopranusamnus:

COCTaBJISITh IJIaH, ITOPUTM PELICHUS 3a/lauH, BEIOUpATh CIIOCOO pElIeHUs C
y4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATH BAPUAHTHI PELICHUHN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJa/JeTh  HABbIKAMU  [IO3HABATEJbHOM  pediekcud Kak  OCO3HaHUs
COBEPLIAEMBIX JACHUCTBUM U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YyJIbTATOB, BIAJETh
croco0aMu CcaMOINPOBEPKU, CAMOKOHTPOJISI Tpollecca U pe3ysibTara pPelIeHHs
MaTEMaTHYECKOM 3a1auH;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PEIICHUU 3a1a4H,
BHOCHTb KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HaMICHHBIX OINOOK, BBISIBICHHBIX TPYJIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJbTATA LEIU U YCIOBUAM, OOBSACHATH IPUUNHbI
JOCTUKEHUSI WM HEAOCTUIKEHUSI Pe3ysIbTaTOB AESITEIbHOCTH, HAXOAUTh OLIMOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OMBITY.

CoBMmecTHasI 1eATEJILHOCTD:



MOHMMATh U HUCHOJIb30BAaTh MPEUMYIIECTBA KOMAHAHOW U WHIAUBUIYATHHOM
paboThl mTpu pemeHnH YYeOHBIX 3a7ad, NTPUHUMATh IIeIb COBMECTHOU
NEATEeILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisTh
BUJIbI pabOT, JIOrOBAapUBAThCsS, OOCYX AAaTh IMPOLIECC U Ppe3yJabTaT padoThI,
0000111aThb MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYMNNOBBIX (opMax paboTel (0OCyXaeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE€ WITYPMBD» M HHBIE), BBIIOJHATH CBOK 4YacTh pabOTBHl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrUMHU YJIEHAMU KOMAaH[bI, OIICHUBATh
KaueCTBO CBOEro BKJAJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
Y4aCTHUKaMU B3aUMO/ICHCTBUS.

IMPEAMETHBIE PE3YJ/IBTATDBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOIHO OMEPUPOBATH OCHOBHBIMHU TOHSTHSAMH CTEPEOMETPUN TIpU
pELIeHNN 3a]]a4 U IPOBEJCHUHN MaTeMaTHUYECKUX PACCYKICHUMH;

e IPUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX MPHU PELICHUU
F€OMETPUYECKHX 3a]1aY;

e KJIACCU(PUIUPOBATH B3aUMHOE PACIOJIO)KEHHE MPSMBIX B MPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJAHO ONEpPUPOBATH TMOHATUSAMHU, CBSI3AHHBIMM C yIJIaMH B
IPOCTPAHCTBE: MEXIY MNPSAMBIMH B MPOCTPAHCTBE, MEXAY MpsIMOU U
MJI0CKOCTBIO;

e CBOOOIHO OMEPUPOBATH MOHATUSMHU, CBI3aHHBIMU C MHOTOTPaHHUKAMU;

e CBOOOJHO pacrno3HaBaTb OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (MpH3Ma,
nupamMua, NPSMOYTOJIbHBIN TTapajuieenunes, Kyo);

e KIacCUPUIMPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAaHUS IS
KJ1accuukanuu;

e CBOOOAHO ONEpUPOBATH TOHSATHUSMH, CBS3aHHBIMH C  CEYCHHEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;

e BBINOJHSATH napasuieiabHOe, LEHTpaIbHOE u OpPTOrOHAJIBHOE
MPOEKTUPOBAHKUE (DUTYp HA IIIOCKOCTh, BBIMOJHATH M300pakeHust puryp
Ha TJIOCKOCTH;

e CTPOUTH CEUEHHUS MHOTOTPAHHUKOB PAa3IMYHBIMU METOJAMH, BBIIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTY:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOIIAAM  TMOBEPXHOCTEH  MHOTOIPAaHHUKOB  (TpHU3Ma,
nupamuza), FeOMETPUYECKUX TEJ ¢ IPUMEHEHUuEM (opMyI;



CBOOO/IHO OINEpPUPOBATH MOHSATUAMHU: CUMMETPHUSL B IPOCTPAHCTBE, LICHTP,
OChb M IUIOCKOCTh CHUMMETPHUH, LEHTP, OChb U IUIOCKOCTH CHMMETPUH
burypsr;

CBOOOJTHO OIEpPUPOBATH MOHATHUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

BBITOJIHSATH JCUCTBHS HAJl BEKTOPAMMU;

pelarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
HaxO0XJICHUE TCOMETPUYECKHX BEIUYUH, NMPUMEHSSI W3BECTHBIE METOJbI
IIPU PELICHNN MaTEMAaTUYECKUX 3a7a4 MOBBIIICHHOTO U BBICOKOTO YPOBHS
CJI02KHOCTH;

MPUMEHATh MPOCTEUIIME MPOrpaMMHBIE CPEIACTBA W DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a1aY;
U3BJIEKaTh, MPEOOpa3oBbIBATh W HMHTEPIPETHPOBATH HMHPOPMAIIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
YepTEkKaxX U PUCYHKAX;

MPUMEHATh TOJYYCHHBIE 3HAHWA Ha MNPAKTUKE: CpPaBHUBATh U
AHAJIN3UPOBATH PEAIBHBIE CUTYAIMU, MPUMEHITh U3YYEHHBIC MOHATHUS B
mpoiiecce  IMOMCKAa  pelIeHUsT MaTeMaTU4YecKu  CPOopMYyIUpPOBAHHOMN
npoOIeMbl, MOJAEIUPOBATh peajbHBIE CUTyallMd Ha S3BIKE TEOMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAHUEM IE€OMETPUYECKHUX
MOHATUM W TEOpeM, ammapara ainreOpbl, peliaTh MPaKTUYECKUE 3aJauH,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJINUNH;

UMETh TpeJCTaBICHUSI 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOyvaromuiicss HayduTCs:

CBOOOJHO OMNEPUPOBATH TMOHSATHUSAMHM, CBSI3aHHBIMH C IFUIMHIPHUYCCKOM,
KOHHYECKOH M CHEpUUYSCKOM TOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI
MOJTYYCHHUS;

OTIEpUPOBATh MOHATHUSIMH, CBI3aHHBIMH C TEJIAMH BPAICHUS: IIMIHHIPOM,
KOHYCOM, c(hepoii U 1mapowm;

pacno3HaBaTh Teda BpauleHus (UMIUMHAP, KOHYC, cepa W 1map) u
OOBSCHATH CIIOCOOBI TIOJTYYCHHSI TEJT BPAIICHUS;

KJ1acCU(UIIMPOBATh B3aUMHOE PaCIooKeHue chephl U MIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI JJICMEHTOB MHOTOTPAaHHHUKOB W TEJ BpalICHHS,
O0BEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHMS,
TEOMETPUUYECKHX TEJ ¢ TPUMEHEeHUEeM (popmyIr;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBI3AHHBIMH C KOMOWHAIMSIMU TEI
BpalieH!us] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H



OMHMCAaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WIIU TEJO
BpAILICHUS,

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIA/ISIMU MIOBEPXHOCTEN U 00BEMaMU
IMOJJOOHBIX TENT;

U300pakaTh u3ydyaemble (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YEPTEKU U3 PUCYHKOB TPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXY, COOKY,
CHHU3Y, CTPOUTH CEUCHUS TEJl BPALICHUS;

U3BJIEKATh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHGPOPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTABICHHYIO Ha
YepTekKax U pUCYHKAX;

CBOOOJ/IHO ONEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH OINEPAIIMU HAJl BEKTOPAMU;

3a71aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOU CUCTEME KOOPAMHAT;
pelaTh TEOMETPUUECKUE 3a1a4d HA BBIYMCIICHUE YITIOB MEXAY MPSIMbIMU
Y TUIOCKOCTSIMH, BBIYMCIICHHUE PACCTOSIHUM OT TOYKHA JO IUIOCKOCTH, B
L[E€JIOM, HA IPUMEHEHNUE BEKTOPHO-KOOPAUHATHOTO METO/IA IPU PELICHNH;
CBOOOJHO ONEpPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBWXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUMH

BBITIOJIHATh HM300paXEHUsI MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapaJJICTIbHOM  TIEPEHOCE, UECHTPAIBHOM CHUMMETPHUH, 3EPKAIbHON
CUMMETPHUH, TIPU MOBOPOTE BOKPYT MPSIMOM, MpeoOdpa3zoBaHus OA00uS;
CTPOUTH CEYEHHS] MHOTOTPAHHUKOB U TEJl BPALICHUS: CEUEHUs LWIMHAPA
(mapamienbHO U MEePICHIUKYIISIPHO OCH), CEYEHUS KOHYyca (MapalieibHbIe
OCHOBAHHUIO Y IPOXOSIINE YEPE3 BEPIINHY ), CEUCHUS 1I1apa;
MCMOJIb30BaTh METOJIbl TMOCTPOEHUSI CEUYEHU: METOJ CJEAO0B, METOM
BHYTPEHHETO MMPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH MIIOCKOCTH;
JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS,

MPUMEHSTh TeoMeTpuueckre (akThl Ui PEHICHHUS CTEPEOMETPUUCCKUX
3a7a4, MPEANOJIAralolluX HECKOJbKO IIIaroB pEIICHUs, €CIU YCIOBUS
MIPUMEHEHHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;

peliaTh 3aJa4d Ha JO0Ka3aTeJIbCTBO MATEMAaTHYECKUX OTHOIICHUH U
HAaXOXJCHUE T€OMETPUUECKUX BEJINYNH,;

IIPUMEHATH MPOTrPAMMHBIE CPEICTBA U AJEKTPOHHO-KOMMYHHKAILIMOHHBIE
CHUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4;

IPUMEHATh  [IOJy4EHHbIC  3HAHUSA  HA  IIPAKTUKE:  CPaBHUBATD,
AHAJIM3UPOBATH U OLIEHUBATh PEAJIbHBIE CUTYALIUU, IPUMEHATh U3YUEHHbIC
MOHATUS, TEOPEMBbI, CBOMCTBA B MPOLECCE MOUCKA  PELICHUS
MaTeMaThdecku  C(OPMYTUPOBAHHOW  TPOOIEMBI,  MOJETUPOBATH
peaIbHBbIE CUTyallUW Ha S3bIKE TI'€OMETPUH, UCCIIECIOBATh IOCTPOCHHBIC



MOJEJIM C UCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHH U TEOpeEM,
anmapata anreOppl, pemaTh MNPAKTUYECKUE 3aJadd, CBS3aHHBIE C
HAXO0XKJIEHUEM T'€OMETPUUECKUX BEIUYHH;
e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3TallaX Pa3BUTHUS TEOMETPUHU Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.
TEMATUYECKOE IINTAHUPOBAHHUE
10 KJTACC

KoaunuecTBO

Ne HaumeHoBaHue pa3jiesioB u 4ACOB JuaexkTpoHHble (UU(poBbHIE)

n/n TeM MPOrpaMmbl B o0pa3oBaTe/ibHbIE PeCYPChI
cero

1 BBenenwue B crepeomMeTpuio 23

Bzaumnuoe PacCIIOJIOKCHUC
IPsAMBIX B ITIPOCTPAHCTBE

[TapamenpHOCTB IPSIMBIX U
IIJIOCKOCTEMN B IPOCTPAHCTBE

[lepneHMKyYIAPHOCTD MPSMBIX o5
Y IUIOCKOCTEMN B MPOCTPAHCTBE

VYriel 1 paccTosTHUA 16

MHororpanHuku 7

BekxTops!l B IpocTpaHcTBE 12

[ToBTOpenue, 0600IIEHNE U
CHCTEMaTH3aINsI 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I1O0

I[TPOT'PAMME 102

11 KITACC

HaunmenoBanue paziaeno KoamuecrBo yacoB  Jyiekrponnbie (1udppoBbie)

Ne i/
U TeM MPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCYpPChl

1 AHanuTHueckas reoMeTpHst 15

[ToBTOpenue, 0600IIeHNE 1

15
CUCTEMAaTH3alMsl 3HAHUH

3 O0BEM MHOTOTpaHHUKA 17

Tena BpameHus 24

[1momaam moBEpXHOCTH U
00BEMBI KPYTJIBIX TEJ

6 JIBrokeHUS 5

[ToBTOpeHnue, 0600IIEeHNE U 17

CUCTeEMAaTHU3anus 3HaHUN




OBIIEE KOJIMYECTBO YACOB

102

I10 ITPOT'PAMME

ITOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

OcHoBHbIe MpaBuiia U300paKeHUsI HA PUCYHKE INTIOCKOCTH,
napajuIeNbHbIX IPSIMBIX (OTPE3KOB), CEpEANHBI OTPE3Ka

KoauuecTBO 4acos

Bcero

[TonsiTus crepeoMeTpun: TOUYKa, IpsiMasi, IIOCKOCTbh,
npoctpancTBO. OCHOBHBIE MPaBHIIa H300paKEHUST HA PUCYHKE
IJIOCKOCTH, MapalIeNIbHBIX MPSIMBIX (OTPE3KOB), CEPEaHbI
oTpe3Ka

IlonsTus: MEPCCCKAOIMNECS IIIIOCKOCTH, IEPCCCKAIOIIUCCA
npsaMas U MJIOCKOCTD, MOJYIIPOCTPAHCTBO

[TonsaTHs: nepecekaromuecs MIOCKOCTH, IIEPECEKAIOINECS
IpsiMasi ¥ IJI0CKOCTh; MOJyIIPOCTPAHCTBO
MHororpaHHuKH, U300pakeHUE MPOCTEUIITNX
IIPOCTPAHCTBEHHBIX (PUTYp, HECYILIECTBYIOLINX OOBEKTOB

MHororpaHH1KH, U300pa’keHUE MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIIMNX O0BEKTOB

AXCHOMEI CTCPCOMCTPHHU U IICPBBIC CICACTBHUA U3 HUX

10

11

12

AXCHOMEI CTCPCOMCTPHU U IICPBLIC CICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIEACTBHS U3 HUX.
CriocoOblI 3a/1aHus MPSIMBIX U TNIOCKOCTEH B IPOCTPAHCTBE.
O603HaueHus NPSIMbIX U TJIOCKOCTEN

N300paxkeHne cedeHut mupamMuabl, Kyoa v MpU3Mbl, KOTOpPBIE
MPOXOJAT uepe3 ux péopa. M3o0pakeHue nepecevueHus
MOJIYYEHHBIX IUIOCKOCTEN. PackpalmBanie NOCTPOESHHBIX
CEYEHHU pa3HbIMU LIBETAMHU

N300paxkeHne cedeHuit mupamMuibl, Kyoa v MpU3Mbl, KOTOpPhIE
MPOXOJAT uepe3 ux péopa. M3o0pakeHue nepecedeHus
MOJIYYEHHBIX IUIOCKOCTEN. PackpalimBaHue NOCTPOEHHBIX
CEYEHHU pa3HbIMU LIBETAMHU

N300paxeHune cedyeHui nmupamMuabl, Kyoa v Mpu3Mbl, KOTOpPbIE
MPOXOJAT Uepe3 ux péopa. M3o0pakeHue nepecevueHus
IIOJIyYEHHBIX IIJIOCKOCTEN. PackpalurBanue NOCTPOECHHBIX
CEUEHUN pa3HbIMHU L[BETAMU

13

N3o0paxkeHue ceueHnit mapaMuibl, Ky0a v IPU3MbI, KOTOPHIE




MPOXOJIAT Yepe3 ux péopa. M3o0pakeHue nepecevueHus
IIOJIyYEHHBIX IIJIOCKOCTEN. PackpalmBanue NOCTPOECHHBIX
CEUEHUN pa3HbIMU LIBETAMU

14

15

Mertopa cnenoB i HOCTPOCHUS CEUEHHUH

Merton cnenoB it noCcTpoeHus ceueHuil. CBoiicTBa
MEePECEUCHUH MPSAMBIX U IIJIOCKOCTEH

16

17

18

19

Meroa cnenoB aiis nocTpoeHus ceueHuid. CBoiicTBa
[IEPECCUCHUH NPSAMBIX U INIOCKOCTEN

[Toctpoenue ceuenuii B mupamujie, Kyoe mo TpéM ToOUYKam Ha
pébpax. Co3nanue BRIHOCHBIX YEPTEKEH U 3aIUCh 11aroB
MMOCTPOCHUS

[Toctpoenue ceuenuii B mupamujie, Kyoe mo TpéM ToUYKam Ha
pe€bpax. Co3nanue BRIHOCHBIX YepPTEKEH U 3aIHCh 11aroB
MOCTPOCHUS

[TocTpoenne ceueHuii B mupamue, Kyoe rmo TpéM Toukam Ha
péopax. Co3iaHre BEBIHOCHBIX YepPTeKeH U 3alluCh 11aroB
IIOCTPOCHHUS

20

[TocTpoenne ceueHuit B mupamue, Kyoe 1mo TpéM Toukam Ha
pe€opax. Co3anue BRIHOCHBIX YEPTEIKEH U 3aIUCh IIAaroB
ITOCTPOEHUS

21

22

[ToBTOpenue mnanumerpun: Teopema o0 MPONOPLUHUOHAIIBHBIX
otpeskax. [lomobue TpeyroabsHUKOB
[ToBropenue nnanumerpun: Teopema Menenas. Pacuersl B

CCUCHUAX HA BBIHOCHBIX UCPTCIKAX. I/ICTOpI/IH pPa3BUTHA
IUIaHUMETPUU U CTCPCOMETPUU

23

KonTponbhas padota "Akcuomsel crepeomerpun. Ceuenus"

24

25

26

B3anMHOe pacnosnokeHue NpsMbIX B IIPOCTPAHCTBE.
CkpeuuBatoniyecs npsiMele. [Ipu3Haky cKpemyBaromuxcs
npsaMbIX. [TapamiensHble TpsIMbIE B IPOCTPAHCTBE

TeopeMa 0 CyIIECTBOBAaHUM U €IMHCTBEHHOCTHU IIPSMOMI
NapajuIeJIbHON JaHHOU MIPSAMOM, IPOXOIAIIEN Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEXKALLEH Ha JaHHOU npsaMou. Jlemma o
MIEPECEUECHNH NapAIIIENBHBIX MPSIMBIX IIOCKOCTHIO

[TapannensHOCTH TpeX NpsIMBIX. Teopema 0 TPEX mapaienbHbIX
npsMbIX. TeopeMa 0 CKpeMBaroIMUXCs IPSIMbIX

27

[TapannensHOE poekTpoBaHue. OCHOBHBIE CBOKCTBA
napajuIeIbHOTO MPOEKTUPOBaHUs. M300pakeHne pa3HbIX QUIyp
B [TapaJuICIbHON IIPOEKIUU

28

lenTpanibHas npoeKius. Yol ¢ COHANPaBICHHBIMU
CTOPOHAMU. YTOJI MEXAY IPSIMBIMU




33[[3.‘11/1 Ha JO0Ka3aTCJIbCTBO U UCCICIOBAHUEC, CBA3AHHBIC C

29 PacoJIOKEHUEM MIPSIMBIX B MPOCTPAHCTBE
[TonsTHS: MapanIeNnbHOCTh NPSAMON U IJIOCKOCTHU B

30 npoctpanctBe. [Ipu3Hak napamienbHOCTH MPSIMON U
mrockocTy. CBOMCTBA MapajuieIbHOCTH MPSIMOM U MJIOCKOCTH
['eomeTpuyeckue 3a7aun Ha BBIYUCIICHUE U I0Ka3aTEIbCTBO,

31 CBSI3aHHBIE C MMAPAJUICIbHOCTHIO MPAMBIX U TUNIOCKOCTEH B
MIPOCTPAHCTBE

39 [TocTpoeHue ceueHus, MPOXOASIIETO Yepe3 JaHHYIO MPSMYIO Ha
YepTexe U NMapauieIbHOTO ApYrou npsmMoi. Pacuér oTHomeHui
[TapannensHas NpoeKIUs, TPUMEHEHUE TS TOCTPOCHUS

33 cedeHuit kyoa u napamutenenunena. CBoicTBa
napajuieJienuIea 1 mpu3Mbl

34 [TapannensHbie maockocTu. [Ipu3Haky mapannenbHOCTH ABYX
IJIOCKOCTEM
Teopema o mapannenbHOCTH U €IUHCTBEHHOCTH TNIOCKOCTH,

35 MPOXOIAIICH Yyepe3 TOUKY, HE MPUHAICKAIIYIO JTaHHON
IJIOCKOCTH U CIIEACTBHUS U3 HEE
CaoiicTBa napamieiabHbIX INIOCKOCTEN: O MapaJljIeIbHOCTH

36 MIPSIMBIX TIEPECEUEHUs TIPH TIEPECEUECHUHN BYX MapalIeIbHBIX
IJIOCKOCTEN TpEeTher
CaoiicTBa napamieiabHbIX IIIOCKOCTEN: 00 OTpe3Kax

37 MapajuIeIbHbIX MPSMBIX, 3aKITI0OUYEHHBIX MEXKY MapauiebHBIMU
TJIOCKOCTSIMU; O TIEPECEUEHUH TIPSIMOI C IBYMS
MapauieIbHBIMHU TUIOCKOCTSMHU

38 IToBTropenue: Teopema ITudaropa Ha rmockoctTu

39 [ToBTOpEHME: TPUTOHOMETPUS MPSMOYTOJIBHOTO TPEYTOJIbHUKA

40 CgoiicTBa Ky0a U MPSIMOYTOJIBHOTO MapasuIeeuIe 1a

41 Brruncnenue JIHH OTPE3KOB B Ky0Oe U MPSMOYTOJIEHOM
napajuieJenumnese

42 [TepnieHAMKYASAPHOCTH MPSIMOi U TI0CKOCTH. [Ipu3Hak
MEePIEHUKYISIPHOCTH TIPSIMOM M TUIOCKOCTH

43 [lepnenqukynsipHOCTD NPsAMOM U TUI0CcKOCTU. [Ipu3Hak
MEePIEHIUKYIISIPHOCTH TIPSMOM M TUIOCKOCTH
TeopeMa 0 CylIeCTBOBAaHUH U €IMHCTBEHHOCTHU MPSIMOIA,

44 MPOXOASAIIEH uepe3 TOUKY MPOCTPAHCTBA U MEPIIECHIUKYISIPHOMN
K MJIOCKOCTHU

45 [1nockocTH ¥ epneHAUKYISIPHbIE UM MIPSIMBIE B
MHOTOTpaHHHUKaX

46 [TmockoCcTH M MEPIEHIUKYSPHBIC UM MPSMBIC B




MHOT'OrpaHHUKax

[lepnennukynsp u HakinoHHas. [locTpoeHue nepneHauKymIspa

41 U3 TOYKH Ha MPSIMYIO

48 [Tepienaukynsp u HakioHHas. [locTpoeHue neprneHauKymnspa
U3 TOYKH Ha IPSIMYIO

49 Teopema o Tpéx nepneHAuKYysIpax (Ipsmas 1 oOpaTHasi)

50 TeopeMa o Tpéx nepneHANKYIApax (Mpsmasi ¥ oOpaTHasi)

o1 VYroa Mexay CKpelMBaOIIUMHUCA TPSIMbIMU

59 ITonck neprneHauKyISApHBIX MPSAMBIX C IIOMOILBIO
NEPIECHIUKYJIAPHBIX TUIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE

54 IToctpoenue ceuennii Ky6va, IIPU3MBI, IPABWJIBHOW MUPaMUJIBI C
ITOMOIIIBK0 OPTOrOHAJILHOM IPOEKIIMU

55 IToctpoenue ceueHnii Ky6“a, IIPU3MBI, IPABWJIBHOM MUPAMUIBI C
IIOMOUIBIO0 OPTOTOHAJILHOW TPOEKIIMH

56 CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO IIIOCKOCTH.
[InockocTi cUMMETpHUIl B MHOTOIpaHHUKAX

57 [Ipu3Hak nepneHMKyJIApHOCTH MPSIMON U IUNIOCKOCTH KaK
CJIECTBUE CUMMETPUU

58 IIpaBuibHBIE MHOTOIPaHHUKU. Pac4€T pacCcTOAHUN OT TOYKH 10
IIJIOCKOCTH

59 [IpaBunbHBIE MHOTOTPaHHHUKU. Pac4€T pacCcTOSTHUI OT TOYKH 110
IIJIOCKOCTH

60 CriocoObl OYCTUTh NEPIEHIUKYIIAPBI: CHUMMETPUs, CIBUT
TOYKH I10 MapauIeIbHON IIPSAMOM

61 CaBur no HenapauienbHON IPSIMOM, U3MEHEHUE PACCTOSTHUI

62 KonTponbhas padota "B3aumMHoe pacronoxeHue NpsMbIxX U
IJTOCKOCTEM B MPOCTpaHCTBE"
IToBTOpEHME: Yroa MEeXAy NPSIMBIMU Ha INIOCKOCTH,

63 TPUTOHOMETPHS B IPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMA
KOCHHYCOB

64 [ToBTOpEHME: YrOa MEXAY CKPEIINBAIOIIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65 I'eomeTpuueckue METObl BEIYUCICHUS YIJla MEXy PSIMBIMH B
MHOTOTpaHHUKaX

66 JIByrpanHbIil yroi. CBOMCTBO JIMHEWHBIX YIVIOB ABYIPAHHOTO
yria

67 [Tepnienaukynsipubie mockocTu. CBOKWCTBA B3aUMHO

MEPIEHIUKYISIPHBIX TUIOCKOCTEN




[Ipu3Hak nepneHMKyIIpHOCTH IIJIOCKOCTEN; TEOpEMa O

68 MPSIMOI! TepeceveHust IByX INIOCKOCTEH MepreHANKYISIPHBIX 1
TPEThEN IIIOCKOCTH

69 [IpssmoyronbHbIN Napasuienenunen; Kyo; n3MepeHus, CBONCTBa 1
IIPSIMOYTOJIBHOTO NIapaJuleIenuneia

70 Teopema o nuaroHanu NpsMOYTrOJIBHOTO MAapaJIENICIIANIE A U 1
CJIeACTBHE U3 Hee

71 CrepeoMeTpuuecKre U NPUKIIAIHbIE 3a]Ja4l, CBA3aHHBIE CO 1
B3alMHBIM PACIIOJIOKEHUEM IIPSIMBIX U INIOCKOCTU

79 IToBTOpEHHE: CKPEIUBAOIIUECS NPSMBIE, TAPAJIICIBHBIC 1
IJIOCKOCTH B CTaHJAPTHBIX MHOTOTPaHHHKAX
[Tapa napayiesnbHbIX INIOCKOCTEW Ha CKPEILMBAIOIIUXCS

73 IIPSIMBIX, PACCTOSIHUAE MEX]ly CKPELIMBAIOIIMMHUCS NPSMBIMH B 1
IIPOCTBIX CUTYyaLUsAX

74 PaccTosiHMe OT TOUKH 10 IJIOCKOCTH, PACCTOSIHUE OT MPSIMOU 710 1
IJIOCKOCTH

75 Brrunciienne pacCTOSHUN MEXAY CKPEIIUBAOIIUMUCS 1
MPSIMBIMU C TIOMOIIBIO EPIEHAUKYISIPHON INIOCKOCTH
TpéxrpanHslii yroj, HEpaBEHCTBA IS TPEXTPAHHBIX YIJIOB.

76 Teopema [Iudaropa, TeopeMbl KOCHHYCOB U CUHYCOB JUISI 1
TPEXTPAHHOTO yria

77 DneMeHTHl cpepruuecKoil reOMeTpUN: reoJe3nIecKre JIMHIM Ha 1
3emie

78 KonTponbnas padora "Yribl u paccrosiHus" 1

79 CucremaTtuzanus 3HaHuN "MHOTOrpaHHMK U €T0 3JIEMEHTHI" 1

80 [Mupamuna. Buast nupamun. [lpaBuibHas nupamuaa 1

81 ITpusma. IIpssimMas u HaknoHHas npusmsl. [IpaBunbHas npusma 1

82 [IpsiMoit napannenenunen, NpsMOYTOJIbHBIN MapajuIeIeIuIe], 1
KyO

83 Brinyxkiible MHOrorpanHuku. Teopema Oitniepa 1

84 Brinyxiibie MHOrorpanHuku. Teopema Oitnepa. [IpaBunbHble 1 1
MIOJIyTIPABUIIbHBIE MHOTOTPaHHUKHU

85 KonTponbnas padora "MHuororpanHuku" 1

86 IlonsTHE BEKTOpa HA MJIOCKOCTH U B IPOCTPAHCTBE 1

87 CyMMa BEKTOpPOB 1

88 Pa3sHOCTh BEKTOPOB 1

89 [TpaBuno mapamnenenurnena 1

90 YMHOXKEHHE BEKTOpa Ha YUCIIO 1

91 Paznosxenune BekTopa mmo 6a3ucy Tpéx BEKTOPOB, HE JICKAIIUX B 1




OJTHOH IJIOCKOCTH

92 CkanspHoe Mpou3BeICHNE 1
93 Brruuciienue yria Mexy BEKTOpaMH B IIPOCTPAHCTBE 1
9 [Ipocreiimme 3aga4u ¢ BEKTOpaMU 1
95 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
96 [Ipocreiimme 3a1a4u ¢ BEKTOpaMU 1
97 [Ipocreiimme 3ama4un ¢ BEKTOpaMu 1
98 O06o0mieHne 1 cucTeMaTu3ays 3HaHUH 1
99 O0001IeHrEe ¥ cucTeMaTh3auus 3HaHUI 1
100 HroroBas KoHTpoJIbHAs paboTa 1
101 Hroroast koHTpoIbHAs paboTa 1
102 O0o001IeHNe U CHCTeMAaTH3alus 3HAHUN 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
11 KJIACC
No Koan4yecTBO 4acoB
n/n Tema ypoka Bcero
1 [ToBTOpenue TeMsl "KoopAauHaThl BEKTOpa Ha MIIOCKOCTH U B 1
npoctpaHcTae"”
2 [ToBTOpenue temsl "CkansipHoe Tpou3BeIeHNE BEKTOPOB" 1
3 [ToBTOpeHue TeMbl "BbIunciaeHne yria Meky BEKTOpamMH B 1
npocTtpaHcTae"
4 IToBTOpEeHME TeMbl "Y paBHEHHE IPSIMOM, POXOAAIIEN Yepe3 1
JIBE€ TOYKHU"
5 YpaBHEHUE IITIOCKOCTH, HOPMaJlh, YPABHEHHE IIJIOCKOCTH B 1
OTpe3Kax
5 YpaBHEHHE MJI0CKOCTH, HOPMallb, YPaBHEHHE MJIOCKOCTH B 1
OTpe3Kax
7 BexTopHoe npoussenenne
JIvHeitHbIe HEpaBEHCTBA, TUMHEMHOE MPOrpaMMHUPOBAHUE
JluHeiiHbIe HEpAaBEHCTBA, JIMHEHHOE MPOTrPAMMHUPOBAHHE
10 AHaJIUTHYECKHAE METOJIBI pacuéTa yriia MeX 1y MPSMBIMH B 1
MHOTOTPaHHHKAX
1 AHanUTHYECKHUE METOJIBI pacuéTa yriia MexXay MIOCKOCTSIMH B 1
MHOTOTPaHHHUKAX
12 dopMya pacCTOSIHUASA OT TOYKH 10 IUNIOCKOCTU B KOOPAMHATAX 1
13 Haxosxienne pacCTOSIHUI OT TOYKH JI0 TIJIOCKOCTH B Ky0Oe
14 HaxoxaeHnne paccTosiHulA OT TOUYKHU 10 TIJIOCKOCTH B




[IPaBUJIILHOM IIUPAMUJIC

15 KoHnTtposbHas pabota "AHamuTndyeckas reomeTpus"

16 CedeHus MHOTOI'PaHHHUKOB: CTaHIapTHBIE MHOTOTPAHHUKU

17 CeueHusi MHOTOTPAHHUKOB: METO/ CJIEJIOB

18 CedeHuss MHOTOIPaHHHUKOB: CTaHapTHBIE MJIOCKOCTH,
nepecedeH sl MPSMbIX U IIIOCKOCTEN

19 [MapannenbHble TPSIMbIEC U TUIOCKOCTH: MapaJUIeIbHbIE CCUeHUS

20 [TapannenpHble TPsIMbIE U TNIOCKOCTU: PACUET OTHOIICHUH

21 [NapannenbHbie TPSIMbIEC U TUIOCKOCTH: YIIIBI MEXKIY
CKPEILIMBAIOIIUMUCS MPSMBIMH
[leprieHquKyNApHBIEC TPSIMbIE U TNIOCKOCTU: CTAaHAAPTHBIC TTapbI

22 NEPIEeHIUKYISAPHBIX TUIOCKOCTEH U MPSIMBIX, CHMMETPUU
MHOTOT'PaHHHKOB

93 [leprieHquKyNApHBIEC IPSIMbIE U TUIOCKOCTH: TEOpEMa O Tpex
MEePIEeHIUKYIIsIpax
[eprienAuKyIApHBIE IPSMBIE ¥ IJIOCKOCTU: BEIYUCICHHS UTHH

24 4
B MHOTOTPaHHHUKAX

o5 [ToBTOpEHME: MIOMAAN MHOTOYTOJIBHUKOB, (DOPMYIIBI TSI
TJI0IAJIEH, COOOpaKEHUS IO 100U

26 [ToBTOpEHMeE: IO MHOTOYTOJILHUKOB, (DOPMYJIBI AJIs1
riomiaiel, cooopakeHus moaoous

97 [ToBTOpEeHueE: MO MHOTOYTOJIBHUKOB, (DOPMYJIBI TS
TJI0MIAJIeH, COOOpaXKeHUsI IO 100Ut

08 [Tnomaau ceyeHnit MHOTOrpaHHUKOB: MJIOLIA/IU TOBEPXHOCTEH,
pas3pe3aHus Ha 4acTH, COOOpakeHus OA00Hs

29 [Tnomaau ceyeHnit MHOTOrpaHHUKOB: MJIOLIA/IU IOBEPXHOCTEH,
pas3pe3aHus Ha 4acTH, COOOpakeHuUs OA00Hs

30 KonTponbhas pabota "[loBTOpeHNEe: MHOTOIpaHHUKH, CEUEHUS
MHOT'OIPAaHHUKOB"

31 O061éM Tena. OObeM MPSIMOYTOIBHOTO MapajlieNenunea

39 3anaun 06 yaBOeHUHU Ky0a, 0 KBajpaType Ky0a; o TpUCEKIIUU
yria

33 CrepeomeTpudecKkue 3a1a4u, CBI3aHHbIE ¢ 00bEMOM
NPSMOYTOJIBHOTO Tapajuiesienuneia

34 [Ipuxnaanblie 3a1a4u, CBSI3aHHbIE C BBIYMCICHHEM 00bEMa
PSAMOYTOJILHOTO Mapajuiesenunesia

35 O0BEM TIPSIMON PU3MBI

36 CrepeoMeTpHyeCcKHe 3a/1a4H, CBSI3aHHbIE C BBIYMCICHHEM

00BEMOB IPSAMOI TPU3MBI




37

[IpuxiagHblie 3a1a4u, CBsI3aHHbBIE ¢ 00BEMOM MPSIMOI TPU3MBI

Brruncienre 00bEMOB TeJ ¢ TOMOIIBIO OPEICIEHHOTO

38 N .
uHTerpana. O0bEM HaKJIOHHOW IPU3MBI

39 Brrurcnenue 00bEMOB TeI ¢ TOMOIIBIO OMPENCIEHHOTO
uHTerpana. O0pEM nupamusl

40 ®opmyna o6béMa nmupamuiel. OTHOIIEHHE 00BEMOB THPAMH]T C
00LIUM YIJIOM

41 dopmyiia 06béMa nupamuibl. OTHOIIEHHE 00BEMOB ITMPAMHUL C
00IIUM yTIIOM

42 CrepeoMeTpHuuecKue 3aaul, CBA3aHHbIE C 00bEMaMU
HAKJIOHHOH NMPU3MBbI

43 CrepeoMeTpHUeCKre 3a]a4d, CBSI3aHHBIE ¢ 00bEMaMU
UPAMU/IBI

44 [Tpuknagaeie 3agauu 1o Teme "OO0BEMBI Ten'", CBA3aHHBIC C
00BEMOM HAKJIOHHOM MPU3MBbI

45 [Ipuknanueie 3anaun no Teme "OOBbEMBI TEN", CBA3aHHBIE C
00BEMOM NMUPaMUIBI

16 [Ipumenenne 06bEMOB. Briuniciienue paccTosiHUS 10
IJIOCKOCTH

47 Konrtponsnas padora "O6bEM MHOrOrpaHHuka"

48 [unuHapudeckas MOBEPXHOCTh, 00pa3yrolue
LWJIMHIPUYECKON OBEPXHOCTH

49 Humuuap. [psamon xpyroson nununap. Ilnomans
MOBEPXHOCTH IIMJINHPA

50 Konnueckas moBepXxHOCTb, 00pa3yroIine KOHUYECKOn
nosepxHoctu. Konyc

51 Ceuenne KoHyca MJI0CKOCTHIO, MapaIeIbHOM MI0CKOCTH
OCHOBaHUS

59 VYceuénnslit konyc. M300pakeHre KOHYCOB U YCEUEHHBIX
KOHYCOB

53 [Inomans 60KOBOI MOBEPXHOCTH U MOJHOM MOBEPXHOCTU
KOHYca

54 [Tnomane 60KOBOM MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH
KOHyca

55 CrepeoMeTpHuuecKre 3aJa4i Ha JOKA3aTeIbCTBO U
BBIUNCJIEHHUE, TIOCTPOCHUEM CEUYEHUI LIMIMH]IPA, KOHYCa

56 CrepeomeTpHuuecKHe 3aJa4ul Ha JOKa3aTeNbCTBO U
BBIUNCJIEHHUE, IOCTPOCHUEM CEUEHUN LIMIMH]IpA, KOHYyCa

57 [Tpuknagabie 3a1a91, CBSI3aHHBIE C [IITMHIPOM

58 [Ipuknansble 3a1a4un, CBSI3aHHBIE C LMJIMHAPOM




59 Cdepa u map 1
50 [Tepeceuenue chepsl u mapa c miaockocteio. Kacanue mapa u 1
cdepbl IIOCKOCThIO. Bua u n3obpaxenue mapa
61 [lepeceuenue chepsl u mapa ¢ mwiockocTeio. Kacanue mapa u 1
cdepsl IIOCKOCThIO. Bua u n3obpaxenue mapa
62 VYpasuaenue chepsl. [Lnomans chepsl u e€ gacrei
63 Cummetpus cdepsl U mapa
CrepeoMeTpHUeCKUe 33]a4H Ha JOKA3aTeIbCTBO U
64 BBIYHUCIICHHE, CBSI3aHHBIE CO chpepoii U mapoM, HOCTPOCHHEM HX 1
CEYEHUH TUIOCKOCTHIO
CrepeoMeTpHuuecKkue 3aja4ui Ha JOKa3aTelbCTBO U
65 BBIYMCJICHHE, CBS3aHHBIE CO CPEPOH U MapoM, IIOCTPOSHUEM HX 1
CEYEHUH TUIOCKOCTHIO
66 [Ipuknagaeie 3a1a491, CBSI3aHHbBIE CO c(hepoil U mapom 1
67 [ToBTOpEHUE: OKPYKHOCTH HA TJIOCKOCTH, BBIYUCICHUS B 1
OKPYXHOCTH, CTaHJaPTHBIC TTOI00HSI
68 Paznunable KOMOWHAIIMK TEJI BPAICHUS] © MHOTOTPAaHHUKOB 1
69 3agaun o Teme "Tena v MOBEPXHOCTH BpameHus " 1
70 3agauu o Teme "Tena ¥ MOBEpXHOCTHU BpaleHus" 1
71 KonrtponsHas padora "Tena 1 moBepXHOCTH BpaleHus" 1
72 O6neém munuHapa. Teopema 06 00bEME MPSIMOTO MIIMHIPA 1
73 Boruncnenue 00bEMOB Te ¢ TOMOIIBIO OMPeIeIEHHOTO 1
uHTerpana. O6béM KoHyca
74 [Tnomanu 60K0BOI M MOTHOM MOBEPXHOCTH KOHYCA 1
75 CrepeoMeTpHuuecKre 3aa4u, CBI3aHHbBIE C BHIYUCICHUEM 1
00BEMOB IUITUH/IPA, KOHYCA
76 [Tpuknanueie 3agaun mo Teme "OOBbEMBI U TUIOMIATN 1
noBepxHocTen Ten"
O06nBEM mrapa u mapoBoro cekropa. Teopema 00 00bEMe mapa.
77 [Tnomane chepsl. CTepeomeTpruyecKue 3aauu, CBI3aHHbIE C 1
BBIUMCIICHHEM 00BEMOB IIIapa, MapoBOT0 CETMEHTA U IIAPOBOTO
CeKTOpa
[Tpuxnanueie 3anaun o reme "OOBEMBI TEN", CBSI3aHHBIE C
78 00bEMOM M1apa U 1Ioma b0 chepbl. COOTHOIICHUS MEXKTY 1
TJIOMIAIMU TTIOBEPXHOCTEN N 00bEMaMH MOJOOHBIX TEJ
[Tomo6HbIe Tena B mpocTpaHcTBe. M3meHeHne 00béMa mpu
79 nonobun. CTepeoMeTpuyecKre 3aa9u, CBI3aHHBIC C 1
BBIYHCIICHHEM 00BEMOB TEJ U TIJIOIIA/IeH TOBEPXHOCTEH
80 KonTtponbHast padora "[1n01aau moBepXHOCTH U 00BEMBI 1

KpYIJIbIX Ten"




JBmxenus npoctpancTBa. OTobpakeHus. [IBikeHus u

81 . .
paBeHCTBO uryp. OO1IHe CBOMCTBA IBUKCHHIA
82 Buapl nBukeHuit: napajuiebHbIN NEPEHOC, [IECHTPpaIbHAS
CUMMETpHUS, 3epKaJIbHAsi CAMMETPHSI, IOBOPOT BOKPYT MPSIMOi
83 [IpeobpazoBanus momodwus. [Ipsmas u cdepa Ditnepa
84 I'eomerpuueckue 3aauu Ha MPUMEHEHUE JTBUKECHUS
85 KoHntposbhas padota "BekTopsl B mpocTpancTse”
O6o6maromee nopropenue 11 moHSITHI U METOZOB Kypca
86 reomerpun 10—11 kmaccoB, cucTemMaTu3anus 3SHAHHIHA:
"[TapamienbHOCTh IPSAMBIX U IJIOCKOCTEH B MpocTpaHcTBe"
O6o6maromiee nopropenue 11 moHsTH U METOAOB Kypca
87 reomerpun 10—11 kiaccoB, cuctemMaTn3anus 3HAaHHMA:
"BekTops! B mpocTpancTae”
O6o6maromiee nopropenue 11 moHsTH U METOAOB Kypca
88 reomerpuu 10—11 kinaccoB, cucremaTusaius 3HaHUM:
"BekTopsbl B npocTpaHcTse"
O6o6mmaromiee nopropenue 11 moHsTHl U METOAOB Kypca
89 reometpun 10—11 knaccoB, cucremaru3anus 3HaHui: "O0beM
MHOTOTpaHHUKA"
O6o06matomiee moBTopeHue 11 MOHITHIT 1 METOJIOB Kypca
90 reomerpun 10—11 xmaccoB, cucremarn3anus 3HaHw: "O0beM
MHOTOrpaHHUKa"
O6o06matomiee moBTopeHue 11 MOHITHIT 1 METOJIOB Kypca
91 reometpun 10—11 knaccoB, cucremaru3aius 3HaHUM:
"Tlnomany MOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"
Ob6o6maromee noropeHue 11 NoHATUI 1 METOJIOB Kypca
92 reomerpun 10—11 xmaccos, cuctemMarn3anys 3HaHHUM:
"Ilnomany MOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"
93 Hrorosast kKoHTposIbHAs paboTa
94 HtoroBast KOHTpoJIbHAs paboTa
95 [ToBTOpEeHUE, 0600IIIEHNE U cUCTeMaTH3aIUs 3HAHU I
Wcropwust pa3BUTHS CTEPEOMETPUM KaK HAyKU U €€ POJIb B
96 Pa3BUTHH COBPEMEHHBIX MHXCHEPHBIX M KOMITBIOTEPHBIX
TEXHOJIOTHH
Hcropus pa3Butust crepeoMeTprn Kak Hayku U €€ poJib B
97 Pa3BUTHH COBPEMEHHBIX MHXCHEPHBIX M KOMITBIOTEPHBIX
TEXHOJIOTHI
Hcropus pasBUTHs CTEPEOMETPUM KaK HAYKU U €€ POJIb B
98 Pa3BUTHU COBPEMEHHBIX HH)XCHEPHBIX H KOMITBIOTEPHBIX

TEXHOJIOTUH




99

Hcropust pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ POJIb B
Pa3BUTUU COBPEMEHHBIX MHKCHEPHBIX U KOMIIBIOTEPHBIX 1
TEXHOJIOTU

100

101

102

Hcropust pa3BUTHS CTEPEOMETPUM KaK HAyKU U €€ POJIb B
Pa3BUTUHU COBPEMEHHBIX MHKCHEPHBIX U KOMIIBIOTEPHBIX 1
TEXHOJIOTU

Uctopus pa3BUTHs CTEpEOMETPUU KaK HAYKU U €€ poJib B
Pa3BUTHM COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX 1
TEXHOJIOTUN

HcTopus pa3BUTHS CTEpEOMETPUH KaK HAyKH U €€ poJib B

Pa3BUTUM COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX 1
TEXHOJIOTUN

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102

MMOACHUTEJBHASA 3AIINCKA

VY4eOHblli Kypc «BeposiTHOCTL M CTATHCTHKA» YIIIYOJIEHHOTO YPOBHS
ABJIAETCSI TPOJOJDKEHHEM U Pa3BUTHUEM OJHOMMEHHOrO y4eOHOro Kypca
yIIyOIEHHOTO YPOBHS Ha YPOBHE CpeHEro oOuero oopazoBaHusi. Y4eOHbIN Kypc
npeaHa3HayeH it (GOpMUPOBaHUS y 0OYyHAIOIIUXCS CTATUCTUUECKON KYJIbTYphl U
MTOHMMAHMS POJIM TEOPUU BEPOSATHOCTEW KaK MAaTEMAaTHUYECKOTO MHCTPYMEHTA IS
W3YUYEHHUS CIyYalHBIX COOBITHM, BEIWYMH U TporieccoB. [lpu m3yueHum kypca
oOoramarpTcsi MNpPEICTaBlICHUs OO0YyYalolUXCsi O METOJax  HMCCIEIOBAHMS
U3MEHYMBOTO MHUpPA, pa3BUBACTCsl IOHMMAaHUWE 3HAYMMOCTH U  OOLIHOCTH
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KaK HEOThEMJIEMOM YaCTU COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CopepxaHue y4eOHOro Kypca HalpaBJI€HO Ha 3aKpelyieHue 3HaHWi,
MOJTyYEHHBIX MPU U3YYEHHUU Kypca Ha YPOBHE OCHOBHOTO OOIIETro oOpa3oBaHMsl, U
Ha pPa3BUTHE IPEACTABICHUM O CIy4YaWHBIX BEIMYMHAX U B3aAUMOCBA3AX MEXIY
HUMM Ha BaXXHBIX NPUMEpPAX, CIOKETbI KOTOPBIX IMOYEPIIHYTHI U3 OKPYXKAIOIIETO
mupa. B pesynbrare y o0ydaronuxcsi J0JKHO cpOPMUPOBATHCS MPEACTABICHUE O
HanOoJiee ynoTpeOUTEIbHBIX U OOIIMX MATEMATHUYECKUX MOJIETISX, UCIOIb3yEMbIX
JUIS  ONMHUCAHUS  aHTPONOMETPUYECKUX M JAeMOrpaduyecKux  BEJIMYHH,
NOTPEIIHOCTE B pa3iMyHble poAa H3MEPEHUsSX, JIUTEIbHOCTH O€30TKa3HON
paboOThl TEXHUYECKHUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBIEHUN U IIPOLIECCOB
B oOmectBe. YueOHBIM Kypc sBisieTcsi 0a30i JJii OCBOCHHSI BEPOSTHOCTHO-
CTaTUCTUYECKUX METOJI0B, HEOOXOUMBIX CIIELUATUCTAM HE TOJBKO MHKEHEPHBIX
CIEHHAIIBHOCTEM, HO TAaKXE COLMAIbHBIX W IICUXOJOTHYECKUX, THOCKOJIBKY
COBpeMEHHbIE OOLIECTBEHHbIE HAYKH B 3HAUMTEIBHON Mepe UCHOIb3YIOT ammapaT



aHann3a OONbIIMX AaHHBIX. LleHTpanbHYI0 4YacTh y4eOHOTO Kypca 3aHHMAaeT
oOCyXKJieHHe 3aKOHa OOJBIINX YUCEN — (PYHIAMEHTAJIBHOTO 3aKOHA IMPHUPOIHI,
UMEIOIIET0 MaTEMaTHYECKYI0 (POopMaIn3aluIo.

B cooTBeTcTBUM C yKa3aHHBIMH LENSIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTATUCTUKA» Ha YTIyOJEHHOM YPOBHE BBIJEICHBI OCHOBHBIC
coaepkaTenbhble TUHUU: «CiaydaiiHble COOBITUSA U BEPOSITHOCTH» U «CiydaiiHble
BEJIMYMHBI U 3aKOH OOJIBILINX YHCEID.

[ToMuMO OCHOBHBIX JTUHUN B y4€OHBIN KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUH
rpagoB U TEOPUHM MHOXKECTB, HEOOXOIAUMBIC JUIsI TOJHOLIEHHOIO OCBOCHUS
MaTepuanga JJaHHOrO0 y4eOHOro Kypca M CMEXHBIX MaTeMaTHYeCKHUX Y4eOHBIX
KYpCOB.

Copnepxxanne nuHuM «CioydaiiHble COOBITHSI U BEPOSITHOCTU»  CITY)KHUT
OCHOBOM 1711 ()OpPMHUPOBAHUS TPEACTABICHUI O PaCHpPEEICHUN BEPOSITHOCTEH
MEXy 3HAYCHHUSIMH CIIy9aiiHbIX BEJIUYMH. BakHYIO 4acTh B 3TOH COJEpKATEIbHON
JIMHUY 3aHUMAET U3y4YE€HHUE F€OMETPUYECKOTO0 U OMHOMHUAIBHOTO paclpeAesIeHUN U
3HAKOMCTBO C UX HEIPEPHIBHBIMU aHAJIOraMU — MOKAa3aTeJIbHBIM M HOPMaJIbHBIM
pacrpenencHusIMHI.

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU  CIYyYalHBIMU BEIMYMHAMHU U
pacrpesieieHUusIMU, aKLEHTUPYIOT BHUMaHHE OOy4yaroluxcs Ha ONHCAaHUU U
U3YYEHUU CIyYalHbIX SIBJICHUN C MOMOILBIO HENpepbIBHBIX (yHKIMI. OCHOBHOE
BHUMAaHUE YAENSAETCA MOKa3aTeIbHOMY U HOPMaJIbBHOMY PacIpeACICHUSIM.

B ydyeOHOM Kypce mpeaycMaTpuBaeTCcsi 03HAKOMUTEIIBHOE M3YYEHHUE CBSI3U
MEXIYy CIy4YallHbIMM BEJIMYMHAMH U ONHMCAHME O3TOM CBSI3M C ITOMOILBIO
kod(pdunreHTa KOppensalud MU €ro BBIOOPOYHOTO aHajiora. OTH DJIEMEHTHI
COZIEpKaHMs Pa3BUBAIOT TEMY «/lHarpaMMsl paccenBaHUs», N3yUYCHHYIO HA YPOBHE
OCHOBHOI0 0011ero o0Opa3oBaHHs, © BO MHOIOM OINMPAIOTCS HAa CBEICHUS U3
KYPCOB aJIreOpbl M TEOMETPHH.

Emé ommH a2meMeHT  coaep:KaHus, KOTOpPBIA  IIpeajaraercs  Ha
O3HAKOMUTEIBHOM YPOBHE — IIOCJIEAOBATENBHOCTh CIIyYalHbIX HE3aBUCHMBIX
COOBITHM, HACTYMAIONINX B €IUHUIY BpeMeHU. O3HaKOMJIEHUE C paclpeieICHHEM
BEPOSITHOCTEM KOJIMYECTBA TAKMX COOBITUM HOCUT Pa3BUBAIOIIMKI XapakTep U
SIBJIIETCSl aKTYyaJlIbHBIM JUIsl OyAylIMX aOUTYypHUEHTOB, MOCTYMAIOIIKUX HA yuyeOHbIE
CHELMAbHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMH HayKaMH, TIICHUXOJIOTUEH H
YIPaBJICHUEM.

Ha wu3ydenue yueOHOrOo Kypca «BeposTHOCT, W CTaTUCTHKa» Ha
yriayOneHHoM ypoBHe oTBogauTcsi 68 wacoB: B 10 kmacce — 34 uvaca (1 gac B
Heneno), B 11 kimacce — 34 gaca (1 gac B Hezeno).

COAEPXKXAHUE OBYUEHUA

10 KIIACC



['pad, cBsa3HbBIN rpad, myTH B rpade: ukisl U nenu. CTeneHb (BAJICHTHOCTS)
BepunHbL. ['padsl Ha TiockocTu. JlepeBbsi.

CrnyualiHble SKCTIEpUMEHTHI (OTBITHI) U CIy4YallHble COOBITHS. DJIEMEHTAapHBIC
coObITHS (MCXOMbI). BeposaTHOCTh ciydaifHOTo CcoOOBITHS. BinM30cTh 9acTOTHI H
BEpOSITHOCTH ~ coObITM.  CilydailHble  ONBITBI € PaBHOBO3MOKHBIMHU
AJIIEMEHTapHBIMU COOBITUSIMHU.

Omnepatuu HajJ COOBITUSIMU: TepecedeHue, 00beJUHEHUE, TPOTUBOIIOIOKHBIE
coObITHs. Jluarpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYcnoBHass BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEN. [lepeBO CiydallHOTrO
skcnepumenTa. Gopmyia noaHou BeposTHocTH. Dopmyna baiieca. HezaBucnmbie
COOBITHS.

bunapHbIil ciydaifHbIN ONBIT (MCTIBITAHUE), YCIIeX U Heyaada. HezaBucumsie
ucnbiTannst. Cepusi HE3aBUCHMBIX MCIIBITAHUN 10 MepBoro ycrexa. [lepecranoBku
u dakropuan. Yucno coueranuil. TpeyronpuHuk Ilackans. Popmyna OuHOMA
HeroTona.

Cepusi He3zaBUCHMBIX ucnblTaHuWd bepHymm. CnydaiiHplii  BeIOOp U3
KOHEYHOU COBOKYITHOCTH.

CnyuvaitHags  BennunHa. Pacnpenenenne  BeposAtHocTte.  [{marpamma
pactipenenenusa. Onepanuu Haj CIy4YyalHbIMM BEIWYMHAMH. buHapHas ciydaiiHas
BesMuuHa. lIpumepsl pacnpeneneHuii, B TOM 4YHUCIE TE€OMETPUUYECKOE W
OMHOMHMAIILHOE.

11 KIIACC

CoBMeCTHOE paclpeelieHHe AByX Cly4dailHbIX BeauM4MH. HeszaBucumele
CIIy4alHbIE BEJIMYHHBI.

MaremaTudyeckoe OXHUJAaHUE CIIy4yalHOW BEJIMYMHBI (paclpenesiCHHUs ).
[Ipumepsl TMpUMEHEHUsT MaTEMaTUYECKOro OXXKHAAaHMs (CTpaxOBaHHE, JIOTepes).
Matematnyeckoe oxugaHue OMHAPHOW Cly4yaliHON BenuuyuHbl. MaTeMaTtnyeckoe
OKMJAHUE CYMMBI CIIy4dalHBIX BEJIMYMH. MaremMarndeckoe  OXuJaHue
reOMETPUYECKOT0 U OMHOMUATILHOTO Pacpe/IeICHUH.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIy4YalHOM  BEJIMYMHBI
(pacnpenenenus). Jlucniepcus OMHAPHOM ClydailHON BeMYMHBL. MaTeMaTrudeckoe
OKMJIAHUE IIPOU3BEACHUS M JHCIEPCUS CYMMbBI HE3aBUCHUMBIX CIy4alHBIX
BeauunH.  Jlucmepcuss W CTaHZapTHOE  OTKJIOHEHHE  OMHOMHAIBHOTO
pactipenenenus. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOIO
pacupeneneHus.

HepaBenctBo YeonméBa. Teopema UebOniméBa. Teopema bepuymmm. 3akoH
Oonpmimx  uyucen.  BwiOopounblii  Merox  uccnedoBaHud.  Bribopounbie



xapakTepucTuku. OneHnBaHNE BEPOSATHOCTU COOBITUS MO BHIOOPOYHBIM JTAHHBIM.
[IpoBepka NpOCTEUIINX THITOTE3 € MOMOILIBIO U3YYEHHBIX PACIIPEIEIICHAN.

HenpeppiBHble cnyyalinble BenuuuHbl. lIpumeppl. @DyHKIUSA IUIOTHOCTH
BEPOSITHOCTH pacCIpeesicHus. PaBHOMEpHOE paclpelereHue MW €ro CBOMCTBA.
3ajauu, IPUBOASIINE K IT0OKA3aTEIIbHOMY PACIPEACICHUIO. 3a1a4H, IPUBOASAIINE K
HOPMAJIBHOMY  PacCIpEAeICHUIO. OyHKIHSA IJIOTHOCTH BEPOSATHOCTH
MOKa3aTeIbHOTO pacnpeeneHus, GyHKIUSI IUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacupenenenns. PyHKIUS ITIOTHOCTU U CBOMCTBA HOPMAJIBHOTO PACIpeIeICHUs.

[TocnenoBaTenbHOCTh  OJAMHOYHBIX  HE3aBUCUMBIX  COOBITHH.  3ajmauw,
IIpUBOJSILIME K pacnpenenennto Ilyaccona.

KoBapuanua 1Byx ciydailHeix BenuuuH. KoapduuueHt auHEHHOM
koppessiuud. CoBMECTHblE  HAOMIOACHUS  JBYX  BEJIMYHMH. BBIOOpPOUYHBII
K03 uueHT Koppensiuuu. Pasnuuue Mexay JIMHEWHON CBS3bI0 U NPUYUHHO-
CJICZICTBEHHOM CBs3b10. JIMHENHas1 perpeccus, METOX HAMMEHBIINX KBaJAPaTOB.

IHNIAHUPYEMBIE PE3YJbTATBI OCBOEHHUA YUYEBHOI'O KYPCA
«BEPOSITHOCTb U CTATUCTUKA» (YIJYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOIIErocsi KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOILIeCTBa,  MPEACTaBICHUE O
MaTeMaTUYECKUX OCHOBaxX (hYHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYp, SIBIICHHM,
MpoLeIyp TpakIaHCKOro oOmiecTBa (BBIOOPHI, OMNPOCHI U JIPYroe), yMEeHHUe
B3aUMOJECHUCTBOBATh C COLUMAIBHBIMA HHCTUTYTAaMHU B COOTBETCTBUHU C HX
GYHKIUSIMHA 1 HA3HAYCHHUEM;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBAXKEHUS K
MPOLUIOMY M HACTOSIIEMY POCCUUCKOW MATEMATHMKH, UEHHOCTHOE OTHOUIEHHE K
JOCTHXKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BAaHUE OTUX JOCTHXKEHUUW B JAPYrHX HayKax, TEXHOJIOTusAX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HAHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOTO Hapoaa, chopMUPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHUSA, 3TUYECKOTO IMOBEAECHUS, CBSI3AHHOTO C MPAKTUYECKUM
IMPUMEHEHUEM JOCTH)KEHUHM HAyKH U JEATEIbHOCTBIO YYEHOrO, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUHUBOrO OyAylIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:



ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasl SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/a4, PELICHUI, pacCyXICHHI, BOCIIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3u4YeCcKOro BOCIMTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS MPUMEHSATH MaTeMaTHUYeCKHe 3HAaHUSA B
MHTEpecax 3/10pOBOT0 U 06€30MacHOr0 00pasa KU3HU, OTBETCTBEHHOE OTHOILICHUE K
CBOEMY 370pPOBBIO (3J0pOBOE THTaHHWE, COATAHCHPOBAHHBIM PEXUM 3aHITHH M
OTJIbIXa, peryisipHas (uU3nuvecKas aKTUBHOCTH), (U3NUYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TpYyHdy, OCO3HAaHUE LIEHHOCTU TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHATIBHOM  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUWIOKEHUSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymeir mnpodeccur U peanu3oBbIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTreMaTH4ecKoMy  OOpa3oBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4y MaTeMaTHYECKON HapaBICHHOCTH;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYphbl, TIOHUMAHUE BIUSHUS
COLIMAJIBHO-?)KOHOMHUYECKUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBHOM
Cpellbl, 0OCO3HaHME TJI00ATIBHOTO XapakTepa SKOJOTUYECKUX MPOOIeM, OpUEHTALIHS
HAa TPUMEHEHHE MATeMAaTHYEeCKUX 3HAHWM JUIs penieHus 3a7ady B 00JacTu
OKpY’)Karolel Ccpelibl, IJIAHUPOBAHHE IIOCTYNKOB M OLEHKH HMX BO3MOYKHBIX
MOCIICICTBUU [T OKPY’KAIOLIEN CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH HW  OOIIECTBEHHOW  MPAKTUKH, TMOHWMAaHUE
MaTEMaTUYeCKOW HayKd Kak cdepbl 4YeIOBEUYECKOW JESITeIIbHOCTH, ATAaroB €€
pa3BUTHUSI W 3HAYMMOCTH JUIS Pa3BUTHUS I[MBUJIM3AIMH, OBJIAJEHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTYpOM KakK CpEJICTBOM TO3HAHHUS MHPA,
TOTOBHOCTh OCYILECTBIIATh MPOEKTHYIO U MCCIIEIOBATEIbCKYIO JI€ATEIbHOCTh
WHJMBUAYAJIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Bba3zoBble JJoruueckue JeMicTBUA:

BBISIBJIATH U XApPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSTHH, OTHOIIEHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH



OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(UKAIUH,
OCHOBaHUS /7151 000OIICHHS U CPaBHEHHSI, KPUTEPUU MTPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (GOPMYyIUpPOBaTb U  MPEoOpa3OBBIBATH  CYXKJCHUS:
YTBEPAUTEINIbHBIE U OTPUIIATEIbHbIC, EAMHUYHbBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUAX, MpejiaraTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUH;

JenaTh BBIBOABI C MCIOJb30BAaHUEM 3aKOHOB JIOTHUKH, JIETYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITENILHO JI0KA3aTEIhCTBA MATEMATUUECKUX YTBEPKICHUIM
(TpsiMBIE W OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAITUIO, IPUBOIUTE IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIHI;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarebckue AeiCTBUS:

UCTIONb30BaTh BOMPOCHI KakK HCCIEAOBATEIbCKUN WHCTPYMEHT TO3HAHMUS,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCUPYIONIUE  MPOTUBOpEUHE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OpPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO TIO3HIINIO, MHEHUE;

POBOUTH CAMOCTOSITEIBHO CIUTAHUPOBAHHBIN IKCIEPUMEHT, UCCIICIOBAHHE
110 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTUYeCKOTro 00bEKTa, SIBICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMHU, SIBJICHUSIMH, TIPOIECCAMU;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHWSA, WCCIENOBaHUS, OILEHHWBAaTh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOIECCa, a TakKXKE BBIIBUTATH
MIPETOJI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaunmeii:

BBISIBIIATH JACHUIINTHEI MHPOPMAIIUH, JAHHBIX, HEOOXOAUMBIX JJII OTBETa HA
BOTIPOC | JUTSI pEIICHUS 3a/1a4H;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3TUYHBIX BHIIOB H
dbopm mpeacTaBiIeHuUs,

CTPYKTYpPUpPOBaTh MH(POpPMALIUIO, MPEJCTABIATh €€ B pa3IUyHbIX (popmax,
WLTIOCTPUPOBATH rpapuuecKH;

OLIEHUBATh HaIEKHOCTD uHbopMaIuu o CaMOCTOSITENIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBUS



Oo0mmenue:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYKIECHHS B COOTBETCTBUHU C YCIOBUSMHU U
oeJIsIMHAu O6H.[CHI/I$I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘-II(y 3peHI/I$I B
YCTHBIX W NHMCBMEHHBIX TEKCTaX, JaBaTh IOSICHCHHUS IO XOJYy PCEUICHUS 3a/auHu,
KOMMEHTHPOBATh MOJYICHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYXXJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMHI,
HpO6JIeMBI, pemaeMoﬁ 3aJa4dd, BBICKA3bIBaTh HWJACH, HALCICHHBIC Ha IIOMCK
pEIICHUS, COIMOCTABIATh CBOM CYXKICHUS C CYXKJICHUSIMH JPYTUX YYaCTHHUKOB
auajora, oOHapy)KMBaTh Pa3jiM4Me M CXOJCTBO IO3WIHNA, B KOPPEKTHOU (opme
(bopMyIUpPOBAThH Pa3HOTIIACHS, CBOM BO3PAKCHHS;

HpeI[CTaBJ'IHTB pCSYJ'IBTaTBI peﬂleHI/Iﬂ 3agaydu, BKCHCpI/IMeHTa, HCCJICA0BaHUs],
IIPOEKTa, CaMOCTOSTENIbHO BBIOMpaTh (POpMAT BBICTYIUIEHHS € YYETOM 3a/ay
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIe yHUBEPCAJbHbIE YUeOHbIe 1eliCTBUS

Camoopranusauus:

COCTaBJIATH IIJIaH, AJITOPUTM PEIICHUS 3a/a4i, BBIOUPATh CIIOCO0 pelieHus ¢
Y4ETOM MMEIOIIHNXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C y4€TOM HOBOW UH(pOpMAITUH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BJIaJIcTh ~ HaBBIKAMH  IIO3HABATEIBLHOM  peduieKkcMM  KaK  OCO3HAHHUS
COBEPIIIAEMBIX JAEUCTBUUA M MBICIMTEIBHBIX MPOLIECCOB, UX PE3YJbTaTOB, BIAJCTh
crocobamMu CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca M pe3ysibTaTa PEIICHUS
MaTeMaTUYECKOM 3a4auu;

MPEABUJIETh TPYAHOCTH, KOTOPhIE MOTYT BOSHUKHYTh MIPHU PEIICHUU 3a7auH,
BHOCHUTh KOPPEKTHBBI B JEATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, JAaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IIEIN U YCIOBUSIM, OOBSICHATh MPUUUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATECIbHOCTH, HAXOJUTh OIIHUOKY,
JlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eITEJIbHOCTD:

MOHMMATh W KCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIbHOU
paboThl mNpU pelIeHHH Y4eOHbIX 3ajay, NPUHUMATH I€Ib COBMECTHOM
JeATEIIbHOCTH, TUIAHUPOBATh OPraHU3aIlMI0 COBMECTHOM pabOThl, pacrpenessiTh
BUIIBI PabOT, IIOTOBApWBATHCS, OOCYXHaTh MPOIECC W pe3yabTaT padoTHI,
000011aTh MHEHHUS HECKOJILKUX JIFOMIEN;

y4acTBOBaTh B TPYIIOBBIX (opmax paboTsl (00CyxkaeHHs, 0OMEH MHEHU,
«MO3TOBBIE€ IITYPMBD)» M  HHBIE), BBINIOJHATH CBOK 4YacTh pabOTHl U
KOOPJIUHUPOBATh CBOM JCHUCTBUS C JPYTMMU 4YJE€HAMW KOMAaH[Ibl, OIICHUBATH



KayeCTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
Y4aCTHUKaMU B3aUMOJCHUCTBUS.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonity 10 kiaacca oOyJaromuiicss HayquTCs:

CBOOOJ/IHO OIEPUPOBAThH MOHATHAMU: Tpad, MIOCKUM Tpad, CBI3HBIA Tpad,
nyTh B rpade, Uemnb, IUKI, JEPEBO, CTENEHb BEPIIMHBI, JEPEBO CIy4ailHOTO
HKCIIEPUMEHTA;

CBOOOJHO OINEPUPOBATH MOHATUAMM: CIYYalHBIA SKCIIEPUMEHT (OIIBIT),
cllydailHO€ COOBITHE, DJIEMEHTAPHOE CllydallHOEe COOBITHE (3JIEMEHTAPHBIA UCXON)
CIIydyallHOTO  OMbITa, HAXOJUTh BEPOATHOCTH COOBITUH B  ONBITax C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITUAMU;

HaxXOJUTh U (POPMYIUPOBATH COOBITHS: MEPECCUCHHUE, OOBETUHEHUE JaHHBIX
COOBITHH, COOBITHE, TPOTHUBOIOJIOXKHOE JAHHOMY, HCIOJb30BaTh JAHATPAMMBI
Oinepa, KOOPIAMHATHYIO MPSIMYIO Ui PELIEHUs 3a/ay, M0JIb30BaThes (HOpMyIoi
CJIO’KEHUS BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEH IBYX U TPEX CIy4alHBIX COOBITHIA;

ONEpUpOBaTh  MOHATHUAMM:  YCJIOBHAas  BEPOSATHOCTh,  YMHOXKECHHE
BEPOSITHOCTEW, HE3aBUCUMBIE COOBITHS, JIEPEBO CIYyYalHOIO HKCIIEPUMEHTA,
HaXOAUTh BEPOATHOCTH COOBITUH C TOMOIIbIO MpaBWIa YMHOXEHHs, JepeBa
CIIy4allHOTO OIIbITa, MCIOJIb30BaTh (OPMYNY TMOJHOW BEPOSITHOCTH, (HOPMYILY
baifeca mpu pemieHnn 3aaad, onpeaessiTh HE3aBUCUMOCTh COOBITUN MO (opMyIie U
10 OPTaHHU3alMHU CITYYalHOTO IKCIIEPUMEHTA;

NPUMEHATh M3yYECHHbIE KOMOWHATOPHBbIE (OPMYJbI JJIsl TEPEUUCICHHUS
AJIEMEHTOB MHOXXECTB, 3JIEMEHTAPHBIX COOBITUM CIy4yallHOTO OIbITa, PELICHUS
3aJ1a4 M0 TEOPUH BEPOSTHOCTEM;

CBOOOJHO  OMEpUpPOBATH MOHATUSMHU: OWHAPHBIM  CIy4yalWHBIA  ONBIT
(ucnplTaHue), yClex M HeyJada, He3aBUCUMbIE UCIBITAHMS, CEpUs HCIbITaHUMH,
HaXOJUTh BEPOSITHOCTH COOBITUN: B CEpUM MCIBITAHUW 1O TMEPBOrO ycnexa, B
cepun UcnbITaHUM bepHymiu, B ombITe, CBSI3aHHOM CO CIy4yailHBIM BBIOOpPOM M3
KOHEYHOU COBOKYITHOCTH;

CBOOOJIHO OIEpPUPOBATH MOHATHUSAMU: Cly4yaliHas BEJIMYMHA, PACTPEICICHHE
BEpOSITHOCTEW, JAuarpaMMma pacrpefesieHus, OuHapHas cllydailHas BeJIMYHWHA,
reoMeTpuyecKoe, OMHOMUAIBLHOE paclpeiesiCHUE.

K koniy 11 kinacca o0yyaronuiicss HAy4uTCs:

OIEpUPOBAaTh MOHATUSMH: COBMECTHOE PACHpPENENIEHUE JIBYX CIy4YalHBIX
BEJIMYMH, UCIOJIb30BaTh TAOJIMILy COBMECTHOTO PACIPEICICHHS ABYX CIy4alHBIX
BEJIMYMH JUIS BBIACIICHUS PACHPEACIICHUS KaXIO0H BEIUYUHBI, OINPEACICHUS
HE3aBUCUMOCTH CIIyYailHbIX BEJIMYNH;



CBOOO/IHO OMEpPUPOBATH MOHATHUEM MATEMATUUYECKOTO OXKHUIAHUS CIy4YalHOU
BEJIMYMHBI (pacnpeeseHus), IPUMEHITh CBONCTBA MAaTEMATHUYECKOIO OXUAAHUS
IpU PELICHUH 3a/1ay, BHIYHUCISATH MAaTEeMaTHYECKOE OKUIaHHE OMHOMHAIBHOTO H
rE€OMETPUYECKOTO PACTIPEACIICHN;

CcBOOO/IHO OINEpPUPOBATh MOHITUSMU: JUCIEPCHs], CTAHAAPTHOE OTKJIOHEHUE
CIIy4YallHOW BEJIMYMHBI, IPUMEHATh CBOMCTBA JHUCIIEPCUM CIIy4YaWHON BEJIMYWHBI
(pactipenenieHns) MPU PELICHUU 3a/ad, BBIUKCIATH JUCHEPCHIO U CTaHAAPTHOE
OTKJIOHEHHE F€OMETPUUECKOI0 U ONHOMHUAIIBHOTO paclpeeIeHUI;

BBIUUCIIATh BBIOOPOYHBIE XapaKTEPUCTUKU 110 JAHHON BBIOOPKE U OLIEHUBATH
XapaKTEPUCTUKN TEHEPAaJbHOW COBOKYNHOCTH JAHHBIX 10 BbIOOPOYHBIM
xapakTepucTukaM. OIeHUBaTh BEPOSITHOCTU COOBITUI M MPOBEPSTH MPOCTEUIINE
CTaTUCTUYECKUE TUIIOTESBI, TOJIb3YSACh H3YYEHHBIMU PACIIPEACICHUSIMH.

TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

No 11/ HaumenoBanue paszaesioB u  KojnyecTBo 4acoB  Jyekrponnbie (upoBhie)
°n/m
TeM MPOrpaMMbl Bcero o0pa3oBaTe/bHbIE Pecypchl

1 OneMeHThl Teopuu rpados 3

Cry4aifHbI€ OTIBITHI,
2 CTy4aliHbIe COOBITUSI U 3
BEPOSITHOCTH COOBITUM

Omnepanuu HajJl MHOXKECTBaMHU
U coobITUsIMU. Cll0KEeHue U

3 YMHOXEHHE BEPOSITHOCTEH. )
VYcnoBHas BEPOSTHOCTD.
HezaBucumble coobITUS

4 OneMeHThl KOMOMHATOPUKU 4

Cepuu nociea0BaTEIbHBIX
ucnbiTanuil. Mcnibitanus

5 bepnynnmu. CiyuaiiHblii 5
BBIOOD M3 KOHEYHOU
COBOKYITHOCTH

CiyyaliHbl€ BEJIMYMHBI U 14
pacnpeneneHus

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 34

11 KIIACC

No 11/ ‘ Haumenosanue pasaesiop  KoJH4yecTBo 4acoB  Jjexrponnbie (Hu(ppoBbIe)
enm/m

U TeM NPOrpamMmbl Bcero o0pa3oBaTejbHbIE pecypchl




3aKoH OOJBIINX YHCET 5
DJIEMEHTBI MaTEMaTUYECKON 6
CTaTHCTUKH
HenpepsiBHBIE CilyyaliHbIe
BEJTMYUHBI
(pactipeneneHus), 4
MOKa3aTeIbHOE U
HOpMaJIbHOE
pacripeaeseHus
Pacnpenenenue [lyaccona 2
CBs13b MeX1y Clly4allHbIMU 6
BEJIMYUHAMU
O06o0061IEHNE U 1
CUCTEeMAaTH3alHsl 3HAaHHMA

OBIIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuectBo yacos DJIEeKTPOHHbIE
No
® Tema ypoka unpposrIe
n/n Bcero o0pa3oBaTte/ibHbIE
pecypchl

I'pad, cBs3HbI rpad,
NpeJCTaBICHNE 3aa4H C 1
MIOMOIIIBIO Tpada

CreneHsp (BaJIGHTHOCTbD)
BepuuHbl. [yt B rpade. Lenu u 1
LUKJIIBI

I'padbr Ha mnockocTH. [epeBo
CIIy4allHOT O KCIIEpUMEHTA

Crny4aiiHble SKCTIEpUMEHTHI
(OTIBITHI) U CITyYaifHbIE COOBITHS.
DOneMeHTapHbIE COOBITUS
(ucxompl)

BeposiTHOCTB CitydaitHOTO
coObITHs. BeposaTHOCTH cOOBITHIT
B OIBITaX C PAaBHOBO3MOKHBIMHU
AIIEMEHTAPHBIMH COOBITUSIMHU




BeposiTHOCTB CitydaitHOTO
coOwITHs. BeposTHOCTH cOOBITHIT
B OITBITaX C PABHOBO3MOKHBIMHU
AJIEMEHTAPHBIMH COOBITUSIMU

[Tepeceuenue, 0ObeAMHEHHE
MHOJKECTB U COOBITHIA,
MIPOTHUBOMIOJIOKHBIE COOBITHSI.
dopmyra crloxKeHus
BEPOATHOCTEM

VYciioBHas BEpOSATHOCTb.
YMHOKEHUE BEPOATHOCTEM.
dopmyJiia YCIOBHOW BEPOSITHOCTH

10

VYcnoBHas BEpOSITHOCT.
YMHOKEHUE BEPOATHOCTEM.
dopmyJia YCIOBHOW BEPOSITHOCTH

dopmyra MoIHONH BepOATHOCTH

11

12

13

®opwmyia baiieca. HezaBucumbie
COOBITHS

KomOunaTopHoe rmpaBuio
yMHOKeHUs. [lepecTaHoBKY 1
¢bakropuan

Uucno coueranuid. TpeyrojbHUK
ITackains

14

15

16

17

®opmyna ounoma HeroToHa

KontponbHas pabora Nel:
"I'padsl, BeposTHOCTH,
MHOXECTBa, KOMOMHATOpHKa"
bunapHbIi C1y4alHBII OIBIT
(ucmipITaHMe), yCex U Heyaua.
HezaBucumeble ucnibITaHus.
Cepust HE3aBUCUMBIX HCTIBITAHHUM
710 TIEpPBOTO ycrexa

CCpI/ISI HE3aBUCHMBIX MCIIBITAHUN
A0 IEPBOTO yCIiCXa

18

Cepusl HE3aBUCHMBIX UCIIBITAHUN
beprymm

19

CayvaiiHbli BBIOOP U3 KOHEYHOM
COBOKYITHOCTHU

20

[IpakTruyeckas pabora c
UCIIOJIb30BAHUEM DIICKTPOHHBIX
TaOJIAILL




21

CrnyuaitHast BeTU4MHA.
Pacnipenenenue BepoATHOCTEN.
Junarpamma pacnpenesieHus

22

Onepanuu Haja cay4aiHbIMU
BenuyuHaMmu. [Ipumepst
pacnpenenenuil. bunapnas
Cly4aiiHasi BeJINYMHA

23

24

25

26

I'eomeTpuyeckoe
pacnpenenenue. bunoMuanbHOE
pacnpezeneHue

MaremaTuueckoe 0XKHUIaHnue
CIIy4allHOU BEJIMYHHBI.
CoBMecTHOE pacrpeeneHue
JBYX CIIly4alHBIX BEIUYHH

HezaBucumeble cnyuaiiHbie
BeanuuHbl. CBOMCTBA
MaTEMaTHYECKOr0 OKUIaHHA.
MareMmaTHuecKoOe OKHIAHHE
OMHAPHON CITy4ailHOW BEITMYMHBI
MaremaTuuecKoe OKHIaHuE

TFE€OMETPUUYECKOTO U
OMHOMMAJIBHOTO paclpeieeHnit

27

Hucnepcus u cTaHIapTHOE
OTKJIOHEHHE

28

29

30

31

Jucnepcust OuHapHOU
ciy4aitHoit BennmunHbl. CBOWCTBA
JUCIIEPCUH

MartemMaTtuueckoe OXHAAHUC
MPOU3BCACHUSA U JUCIICPCHUA
CYMMBI HC3aBUCHUMBIX CHy‘I&fIHLIX
BCJIIMYHH

[IpakTuueckas pabota ¢
WCIOJIb30BaHUEM DIIEKTPOHHBIX
TaOJIAILL

Jucnepcusi OMHOMUAIBHOTO
pacripenenenus. [IpakTuueckas
paboTa ¢ UCIOIBb30BaHUEM
ANEKTPOHHBIX TAOJIUIL

32

O0001IeHrEe U CUCTEMAaTU3AIU
3HaHUH

33

Kontponbnas padota No2:




"Ucneiranusa beprymm.
CrnyuaiiHble BEIMUUHBI U
pacnpeneneHus"

34 O0001IeHYE ¥ cCUCTEMAaTU3 AU

3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KITACC

Ne
n/n

Tema ypoka

Hepasencto YeOrnIena.
Teopema YeoOrimena. Teopema
bepnymu. 3akoH 60nbIIHX
yucel

Hepaenctso YeObimena.
Teopema YeoOnimena. Teopema
bepnysmiu. 3akoH 60IbIIMX
qucen

KoaudecTBO 9acoB

Bcero

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTesibHbIE

pecypchl

Hepaenctso YeObimena.
Teopema YeOrrmena. Teopema
bepuyiau. 3akoH OosbLIMX
quce

Br16opounslii MmeTox
HCCIIE0BAHUIN

[TpakTuueckas paboTa ¢
UCIIOJTb30BaHUEM DJIEKTPOHHBIX
TaOIUIL

['eHepanbHas COBOKYITHOCTD U
CllyJaiiHas BEIOOpKA.
3HAKOMCTBO C BBIOOPOUYHBIMH
xapakrepuctukamu. OreHka
CPEIHEro M TUCIEePCUn
TFE€HEPAIIBHON COBOKYITHOCTH C
MTOMOIIbIO BEIOOPOYHBIX
XapaKTePUCTUK

I'enepanpHas COBOKYITHOCTb U
Clly4aifHas BEIOOpKaA.
3HAKOMCTBO C BHIOOPOYHBIMU
xapaktepuctukamu. OneHka
CPEIHETO U TUCIIEPCUU
reHEpaIbHON COBOKYITHOCTH C
MOMOIIBIO0 BEIOOPOYHBIX
XapaKTEpUCTHK

O1ieHUBaHUE BEPOATHOCTEMN
COOBITHII 110 BEIOOpPKE

CraTtucTrudeckas TMIIOTE3a.




IIpoBepka mpocTedmux
TUIIOTE3 C TOMOUIBIO CBOMCTB
M3YyYECHHBIX PaCIpeIeICHUI

10

11

12

Crarucrtrueckasi TUIIOTE3A.
IIpoBepka mpocTedmmx
TUIIOTE3 C TOMOIIBIO CBOMCTB
M3YyYECHHBIX PaCIpeIeICHUI

[TpakTudeckas padoTa ¢
UCII0JIb30BAHUEM 3JICKTPOHHBIX
TabIUIL

[Tpumepsl HEMPEePHIBHBIX

cilyyaiiHbIX BeanuuH. OyHKIus
IUIOTHOCTH BEPOSTHOCTH

13

PaBHOMEpHOE pacnpeneneHue.
[Ipumepsl 3a1a4, TPUBOASIIIAX
K I10Ka3aTeJIbHOMY U K
HOPMaJIbHOMY
pacupeneneHusIm

14

DyHKIHA IUNIOTHOCTH
BEPOSITHOCTH I10KA3aTEIbHOTO
pacpeneneHus

15

DyHKIHS IUNIOTHOCTH
BEPOSITHOCTH HOPMAJIbHOTO
pacnpeneneHus

16

[TocnenoBarenbHOCTD
OJINHOYHBIX HE3aBHCHUMBIX
coObITuil. [Tpumep 3anauu,
MIPUBOAIIEH K
pacnpenenenuto Ilyaccona

17

18

19

[IpakTuueckas pabora c
HCTIOJTI30BaHUEM DJIEKTPOHHBIX
TabIuUIL

KoBapuarnus 1Byx cimyyailHbIX
BenuunH. Koadduument
KOppesIuu

CoBMecTHBIE HAOJIIOAEHUS
JBYX BEIHYNH

20

Br16opounslii koahdunireHT
KOppesuu

21

Paznnune Mexny JIMHEMHOU
CBS3BIO U IPUYUHHO-




22

CJIEJICTBEHHOU CBA3BIO

Jluneitnas perpeccus

23

[IpakTuyeckas pabora c
UCIIOJIb30BAHUEM JICKTPOHHBIX
TabJIUIL

24

25

26

IIpencraBnenue qaHHBIX €
MOMOIIBIO TAOJIHII U TUarpaMm,
ornucaTeIbHast CTAaTUCTHKA

OMnBITHI ¢ pAaBHOBO3MOXHBIMU
3JIEeMEHTAaPHBIMU COOBITUSIMU
Brrunciienue BeposTHOCTEM
COOBITHIA C TPUMEHEHUEM
dbopmyn

27

Brrunciienue BeposTHOCTEM
COOBITHI ¢ TPUMEHEHUEM
rpadu4ecKuX METOJIOB:
KOOpJMHATHAs Mpsmas,
JIepeBo, AuarpaMmma Jumiepa

28

29

30

Crny4aifHble BETUYUHBI U
pacrnipeneneHus
MaremaTrueckoe OxXHuaaHne

CIIy4ailHON BEJIMYHHBI

MareMaTnueckoe 0KUIaHNUE
CIIy4yallHO! BEIUYMHBI

31

32

33

34

KonTponbHas pabora:
"BeposITHOCTh M cTaTUCTHKA"

Brruncnenue BeposiTHOCTEH
COOBITHIA C TPUMEHEHHEM
dbopmyn u rpaduUECKUX
METO/IOB

Brruncnenue BeposiTHOCTEH
COOBITHIA C TPUMEHEHUEM
dbopmyn u rpaduUECKUX
METO/IOB

CrnyuaiiHble BEJTMYUHBI U
pacmpeseneHusl.
MaremaTrueckoe OKUIaHHEe
CIIy4ailHON BEJTMYHHBI

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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