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HOACHUTEJBHAS 3AIINCKA

VY4eOHblii Kypc «Ajiredpa W Hayajga MaTEMaTHYECKOTO aHAIM3a» SIBISETCS
OJIHUM W3 Hauboyee 3HAYMMBIX B MPOrpaMMe CpPeIHEro oOIiero odpa3zoBaHus,
MIOCKOJIBKY, C OJIHOM CTOPOHBI, OH O0ECHEeYMBAET MHCTPYMEHTAIbHYIO 0a3y ais
U3YyYEHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYyroi CTOPOHBI, (POpMHUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYarONIMXCsS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUSI MH(OPMATUKU, OOLIECTBO3HAHUSI, UCTOPHUH, CJIOBECHOCTH U APYIHX
JUCUUIUIMH. B paMkax maHHOTO y4eOHOro Kypca OOydaroIuecs OBJIaJIeBaloOT
YHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KoTopas (OpMyIHpyeT CBOHU
JOCTHKEHHsSI B MaTeMaTu4eckoi hopme.

VY4eOHblii Kypc anreOpsl M Hadal MaTeMaTHUYECKOro aHallh3a 3aKJaJIbIBaeT
OCHOBY i1 YCHENIHOTO OBJAJEHUA 3aKOHaMH (U3UKH, XUMUHU, OHOJIOTHH,
MMOHUMAaHUsI OCHOBHBIX TEHACHIIMA pa3BUTHSA S3KOHOMHUKHU U OOIIECTBEHHOM KU3HU,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX LHU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIONb30BaTh UX JAJIs JajbHeHiero oopa3oBaHus U B
MOBCEAHEBHOM >KU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMU U JIOTHYECKHU
CTPOTUMHU KOHCTPYKLMSMHU aireOpbl M MaTeMaTHYeCKOro aHajiM3a pa3BUBAET
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JOKa3bIBAThH
YTBEPKJICHHsI ¢ TIOMOILIBIO MHIYKUHUHA W PacCykaarh NEAYKTUBHO, UCIIOIb30BaTh
000011IeHNEe W KOHKPETU3allhi0, a0CTparupoBaHUWE M aHAJIOTUI0, (opMUpyeT
KpEaTUBHOE U KPUTHUUECKOE MBIILIICHHE.

B xone m3yueHus yueOHOro kypca «Anredpa M Hayansa MaTEMaTHYECKOTO
aHalM3a» 00ydYaroImuecs MOTy4YaroT HOBBIA OMBIT PEHICHUS MPUKIAIHBIX 3aj]ad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaTEMaTUYECKUX MOJENIEH PeaIbHbIX CUTYalUi,
UHTEPIpPETAMA  TOJYYEHHBIX  PEHIEHUWH, 3HAKOMATCS C  IpUMEpaMu
MaTeMaTUYeCKUX 3aKOHOMEpPHOCTEeW B MpUpOJE, HAyKe U MCKYCCTBE, C
BBIJAIOUIUMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMHU.

VY4eOHblii Kypc 001anaeT 3HAYUTEIbHBIM BOCIUTATENbHBIM MOTEHIHAJIOM,
KOTOpPBIN peanu3yercsd Kak depe3 Y4YeOHbId MaTepuas, CIOCOOCTBYIOIIUN
(GOpMHPOBAHUIO HAYYHOT'O MHUPOBO33PEHUS, TaK U 4epe3 crneuuuky ydeOHOH
NeSTeNbHOCTH, TpeOyromed MNpOAOIKUTENbHOW KOHUEHTpPAalMd BHUMAHUA,
CaMOCTOATENIbHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IMOJYyYECHHBIN
pe3yJIbTar.

B ocHoBe Mertomuku oOOydeHHs] aireOpe W HadajlaM MaTeMaTH4eCcKOro
aHaJIK3a JISKUT JeATEIbHOCTHBIA TPUHIIUI O0yYEHHUS.

B crpykType yueOHOro kypca «Ainredpa W Hadajga MaTEMaTUYECKOTO
aHaJIM3a» BBIICIICHBI CIEAYIOLIUE COAEPKATEIbHO-METOAUYECKUE TuHUMU: «Yucna
U BbIUKCIEHUD», « DyHKINU U Tpadukm», « YpaBHEHUSI U HepaBeHCTBay, «Havana
MaTeMaTU4YeCKOro aHanuza», «MHoXkecTBa U JIOTMKa». Bce OCHOBHBIE



COJIePKATEIIbHO-METOIMUECKIE JIMHAW W3Y4alOTCSd Ha TMPOTSDKCHWH JBYX JIET
oOy4eHHs Ha YpPOBHE CpeaHero o0mero oOpa3oBaHMs, €CTECTBEHHO JOTMOJHSS
ApYT Opyra W MOCTEIICHHO HACHIIIAsICh HOBBIMH TEMaMH W pasjenamu. JaHHBIH
yueOHBIH KypC SIBISIETCS WHTETPATUBHBIM, IIOCKOJIBKY OOBeOuHSIET B cebe
colepKaHNEe HECKOJIbKMX MAaTeMAaTHYECKHX JUCIUILIMH, TaKuX Kak anreopa,
TPUTOHOMETPHSI, MAaTEMAaTHYECKUN aHaIN3, TEOPUS MHOXECTB, MaTeMaTHYECKas
noruka u apyrue. Ilo Mepe Toro kak oOyuaromuecs OBiIaaeBalOT BcE Oosee
IIMPOKUM MAaTEMaTHYECKUM aIlliapaToM, Y HUX TOCIEeI0BATEIIEHO POPMHUPYETCS U
COBEPIIICHCTBYETCS yMEHUE CTPOUTh MAaTEMaTHYCCKYyI0 MOJCIb peallbHOU
CUTYaIlNH, IPUMCHSATh 3HAHUS, MTOJYYCHHBIC MPU W3YYEHUU y4eOHOTO Kypca, s
PEIICHNS] CaMOCTOSTEIHHO CHOPMYIUPOBAHHON MAaTEeMATHUECKOW 3a/1ayu, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

ConepxarenpHO-MeTOMYECKasT JTUHUS «Uuclia U BBIYUCICHUS) 3aBepIIacT
(dbopMHpOBaHNE HABBIKOB MCIOJB30BaHUS JACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTrO 0011ero oopazoBanusi. Ha ypoBHe cpeanero oouiero
oOpazoBanusi 0co0O€ BHUMaHHE yHelseTcs  (OPMUPOBAHUIO  HABBIKOB
paIMOHATBHBIX BBIYHACICHHUM, BKIIOYAIONINX B CE0S WCIOJB30BAaHUE Pa3ITUIHBIX
dbopM 3amucH YuCiIa, YMEHHE JejaTh NPHKUIKY, BBITIOJHATH IMPUOIMKEHHBIS
BBIYHCIICHHSI, OIICHUBATh UYHCJIOBBIC BBIPAKEHHUS, pabOTaTh ¢ MaTeMaTHYCCKUMHU
KOHCTAHTaMU. 3HAKOMbIE OOYYarOIIMMCS MHOXKECTBAa HATypalbHBIX, IIEJIbIX,
palMOHAIIBHBIX U JCHCTBUTENBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMIUIGKCHBIX 4YHCell. B KaXIoM H3 O3TUX MHOXECTB PacCMaTpPUBAIOTCS
CBOMCTBEHHBIE €My cCIelnu(pUYecKue 3aJaud M OMNEepalud: [eJICHHUe Haleno,
OTEPUPOBAHUE OCTATKAMU Ha MHOXKECTBE IENBIX YHCEN, OCOObIE CBOWCTBA
PaIMOHAIBHBIX U WPPANMOHATIBHBIX YKCEN, apu(PMETHICCKUE OMepaIiui, a TakKe
M3BJICUEHUE KOPHSI HATypaJlbHOM CTETEHM HA MHOYKECTBE KOMIUIEKCHBIX YHCElL.
bnarogapss mocienoBaTenbHOMY pACIIMPEHUIO KpPyra HCIOJIB3YEeMbIX YHUCEN H
3HAKOMCTBY C BO3MOXKHOCTSIMH WX MPUMEHEHHS ISl PEIICHHS Pa3IuYHBIX 3a7ad
dbopMHpYyETCST TIPEACTABICHHE O €AMHCTBE MAaTEMAaTUKH KaK HayKu M €€ poju B
MOCTPOEHUU MOJENIe PeaTbHOr0 MHUpA, MIUPOKO HCIOJIB3YIOTCS 0000IeHne u
KOHKPETHU3AITHS.

Jluaus «YpaBHEHUS W HEPABEHCTBAa» pPEAM3YeTCS HAa MPOTSHKCHUH BCETO
oOyuyeHHsT Ha YpPOBHE CpPEIHEro OoOIIero o0pa3oBaHMs, MOCKOIbKY B KaXJIOM
pa3nene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3anad. B
pesynbpTaTe OOydYaroniuecss OBJAJACBAIOT PA3IMYHBIMU METOJAMH  PEIICHUS
palMiOHANBHBIX, HPPAIMOHATBHBIX, TIOKA3aTENIbHBIX, JIOTApU(PMHUUYECCKHX H
TPUTOHOMETPHYCCKUX ypaBHCHHM, HEPaBEHCTB M CHCTEM, a TakXkKe 3ajad,
comepkammx mapaMeTphl. llorydeHHBIE YMEHHS HIUPOKO HCIOJB3YIOTCS TpH
UCCIeI0BaHNH (DYHKIMA C TTOMOIIBIO MPOW3BOIHON, TIPH PEIICHUH TPUKIIATHBIX



3a/1a4 U 3a7]a4 Ha HaXOXJEHHWE HAauOOJbIINX U HAUMEHBIINX 3HAYEHUU (PYHKIIHUHU.
JlanHast comeprkatenbHasi TUHUS BKIIIOYAET B ce0s Takke (HOPMUPOBAHHE YMEHUN
BBITIONIHATh ~ pacuy€Thl 1O  QopMysnaMm, MNpeoOpa3oBaHHs  PAlMOHAIBHBIX,
UppALMOHANBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHHM, a TaKKe BBIPAXKEHUH,
COJIepKalllUX CTerneHu W Jjorapudmbl. brarogapss u3ydeHuro anreOpanveckoro
Marepuajiia MPOUCXOJIUT  JajbHEWIlee  pa3BUTUE  ANTOPUTMUYECKOTO U
a0CTPaKTHOTO MBINUICHUS OOyYaronuxcs, (OPMHUPYIOTCS HABBIKH JETYKTHBHBIX
paccyxJieHuid, paboOTbl C  CHUMBOJBHBIMH  (OpMaMH,  IPEICTABICHUS
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHJEC PAaBEHCTB M HEpPaBEHCTB. Ajreodpa
npeiaraet 3(Q@(EKTUBHbIE HWHCTPYMEHTHI ISl PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYUYHbIX 3aJ1a4, HATJSAIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
A3bIKa HAYKHU.

CopepxarenbHo-MeToauueckass JuHUA «DyHKIMM U TpaduKW» TECHO
neperyieTaeTcss ¢ JPYrUMH JIMHUSMH y4eOHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICIIE 331a€T MOCJIEA0BATEIBHOCTh N3YUECHUSI MaTepruana. M3yueHne cTeneHHou,
MOKa3aTeNIbHOM, JTIOTapu(PMUIECKON U TPUTOHOMETPUUIECKUX (DYHKIIHMI, NX CBONCTB
U rpaduKoB, UCIOJIb30BaHUE (PYHKIUHN U1l pelieHus 3a7a4 U3 APYruX y4eOHBIX
IPEAMETOB U PeaIbHOM KU3HU TECHO CBS3aHO KaK C MAaTEMATHYECKUM aHATU30M,
TaK ¥ C pEIICHUEM ypaBHEHUN U HepaBeHCTB. Ilpu 3ToM OoJibllioe BHUMaHHE
yaensercss (GOPMUPOBAHUIO YMEHHsI BBIpaXaTh (POpMyJIaMH 3aBUCUMOCTH MEKITY
pPa3TUYHBIMA BEJIMYMHAMU, KCCIIEIOBATh TOJMyYeHHbIE (YHKIHUU, CTPOUTH HX
rpaduku. Matepuan 3Toi coJiep>KaTesIbHOM JIMHUM HalleJIEH Ha Pa3BUTHE YMEHUU
M HaBBIKOB, IIO3BOJISIONIMX BBIpaXaTh 3aBUCUMOCTH MEXIy BEIUMYMHAMU B
paznuuHoi ¢dopme: aHATUTUYECKOU, rpaduyeckoid u ciioBecHo. Ero msyuenwue
CIIOCOOCTBYET Pa3BUTHIO aNTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IIIEeHNIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHATIOTUH.

CopnepxarenpHast nuHug «Hauana MareMaTnyeckoro aHaiu3a» MO3BOJSET
CYIIECTBEHHO PACIHIMPUTH KPYT KaK MAaTeMaTUYECKUX, TaK W MPUKJIATHBIX 3a/1ad,
JOCTYMHBIX OOYYaIOIIMMCS, TaK KaK Y HUX MOSBISETCS BO3MOXKHOCTh CTPOHUTH
rpaduky  CIOXHBIX (YHKIHA, ONpEAeNsaTh WX HAWOOJBIINE W HAUMEHBIINE
3HAYEHHUS, BBIYUCIATH IUIOMIAAN (QUTYp U OOBEMBI TEJN, HAXOIUTh CKOPOCTH U
yCKOpeHus TporieccoB. JlaHHas cojepkaTenbHas JIMHUS OTKPBHIBAET HOBBIC
BO3MOXXHOCTH TOCTPOEHUS MaTeMaTHYECKHX MOJEJIEeH peaabHbIX CUTYyallHi,
MO3BOJISIET HAXOJAWTh HAWIy4lllee pelIeHWe B MPUKIAAHBIX, B TOM YHCIIE
COIIMAIbHO-D)KOHOMUYECKUX, 3a7a4aX. 3HAKOMCTBO C OCHOBAMHU MAaTEMAaTHYECKOTO
aHanM3a CrocoOCTBYET pa3BUTHIO aOCTPAaKTHOro, (OPMabHO-JIOTHYECKOTO U
KPEaTUBHOI'O MBbIIIJIEHUS, (POPMUPOBAHUIO YMEHUN paclo3HaBaTh MPOSBICHUS
3aKOHOB MaTE€MAaTHKU B HayKe, TEXHUKE U UCKyccTBe. OOyUarommecss y3HaOT O



BBIJIAIONIUXCSI pPe3yibTaTaX, TMOJYYCHHBIX B XOJ€ Pa3BUTHS MaTEMaTHUKH Kak
HAyKH, ¥ 00 UX aBTOpax.

CopnepxaTeabHO-MeTOANYEeCKast JTMHUS «MHOYXEeCTBa U JIOTMKa» BKJIIOYACT B
ce0si PJEMEHTHl TEOPUHM MHOXKECTB W MAaTeMaTHYECKOM JIOTMKH. TeopeTuxo-
MHOKECTBEHHBIC TIPE/ICTABIICHUS TPOHU3BIBAIOT BECh KyPC IMMKOJIBLHOW MaTeMaTHKU
W TIpeaJiaraloT HauOoJiee YHUBEPCAJIbHBIN S3BIK, OOBEIUHSIONINN BCE pa3/eibl
MaTeMaTUKH W ¢€ NPWIOKCHHH, OHHM CBS3BIBAIOT pa3HbIE MaTeMaTHYCCKHE
JUCHUIUIMHBL W WX TPWIOKEHHS B eauHoe I1enoe. [loaTomy BakHO 1aTh
BO3MOYKHOCTh OOydYaroIIeMycss IOHUMAaTh TEOPETHKO-MHOXECTBEHHBIN S3BIK
COBPEMECHHOW MAaTEMAaTHUKH W HMCIOJIL30BaTh €r0 JUIS BBIPAKEHUS CBOUX MBICIICH.
Jlpyrum BaXHBIM TIPU3HAKOM MaTEMaTUKH KaK HayKd CJeAyeT MpPHU3HATh
CBOMCTBEHHYIO €M CTPOTOCTh OOOCHOBAaHMM M CIICJIOBAHHE OIpeaeIEHHBIM
npaBuUjiaM  TOCTPOEHUS  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  d3JIEMEHTaMU
MaTEeMaTUYeCKOH JIOTUKM CIOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIIIICHUS
00yJaroIuxcs, TO3BOJISIET UM CTPOUTH CBOW PACCYKJICHUSI HA OCHOBE JIOTUYECKHUX
npaBuiI, GOPMUPYET HABBIKM KPUTHUYECKOTO MBIIICHHS.

B yueGHOM Kypce «AnreOpa W HadJaJa MaTEMaTHYECKOTO aHaJIh3ay
NPUCYTCTBYIOT OCHOBBI MaTEMAaTHYECKOTO MOJICITMPOBAHUS, KOTOPHIC IPH3BaHbBI
croco0CTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOEHHUSI MOJIEIEH pealbHBIX
CUTyaIllMii, WCCIEAOBAaHUS JTHX MOJCIICH C TOMOIIBIO ammapara aireopsl u
MaTeMaTHYECKOr0 aHajdu3a, WHTEPHpPETAIlud IOJYyYCHHBIX pPEe3yJbTaToB. Takue
3a/1aHUs BIUIETCHBI B KaXK/IbIH M3 pa3jIeioB IPOrpaMMBbl, ITIOCKOJIBKY BECh MaTepHall
y4eOHOTrO Kypca IIMPOKO HCITONB3YEeTCS I pelICHUs MPUKIAAHBIX 3amad. [lpu
pPEIICHUN  PEATbHBIX  NPAKTHYECKUX  3amad  oOydJaromuecs  pa3BUBAIOT
HAOJIOAATEIbHOCTh, YMEHHE HAaxXOJWTh 3aKOHOMEPHOCTH, a0CTparmpoBaThCA,
HCIIOJB30BaTh  AHAJIOTHI0, 0000ImaTh ©W  KOHKPETHU3UPOBATh  IMPOOJIEMY.
JlesTenbHOCTh MO (OPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIAJHBIX 3aj1ad
OpraHU3yeTCs B TPOIECCe M3YUYEHHUS BCEX TEM YYEOHOro Kypca «Aunredpa u
Hayajga MaTeMaTHYECKOI'0 aHAIIH3a.

Ha wusyuenme ydeOHOro Kypca «Anrebpa W Havalla MaTeMaTHYSCKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 knmacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJICIIO).



COAEPXAHUE OBYYEHUA
10 KUIACC

Yucia 1 BBIYUCTICHUSA
Panmonanbsubie yncina. OOBIKHOBEHHBIC U JIECATUYHBIE APOOH, MPOIICHTHI,
OeckoHeuHble nepuoandeckue apodu. IIpumenenue apoOeil U MPOUEHTOB IS
pelLIeHus NMPUKIIAIHBIX 3a7a4 U3 Pa3IuyHbIX OTPACIICH 3HAHUU U PEaIbHOU KU3HU.

JlelicTBuTENbHBIE 4YMCla. PalMoOHAIbHBIE W HPPALMOHAIBHBIC YHUCHA.
Apudmernueckue  omepanuy ¢ JICUCTBUTEIBHBIMA  4YHuclaMd.  Moyib
JIEUCTBUTEIBHOTO YKCIIa U €ro CBOMCTBA. [IpnbnvkEéHHbIe BBIUMCICHNUS, MTPaBUIa
OKpYIJIEHUs, IPUKUIKA U OLICHKA PE3YJIbTaTa BHIYUCICHUN.

Crenenp ¢ ueneiM mnokaszareneM. buHom Herotona. Hcenosb3oBaHue
MOIXO/ISIIIIEH (POPMBI 3aMKMCH ACHCTBUTEIBHBIX YHCEI JIJIST PEIICHUS MTPAKTUYECKUX
3a7a4 ¥ IIPEJCTABICHUS JAHHBIX.

ApudmMernyeckuilt KOpeHb HaTYpaIbHOUM CTENEHU U €T0 CBOMCTBA.

Crenenb C paluMOHAJIbHBIM TOKa3aTeleM M €€ CBOICTBA, CTENEHb C
JNEUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapudm uucna. CpoiictBa norapudma. JlecaTuunble U HaTypalibHbIE
aorapu@msl.

CuHycC, KOCHHYC, TAHT€HC, KOTAHT€HC YMCIOBOIO0 apryMeHTa. ApKCHUHYC,
APKKOCHHYC M apKTaHI'€HC YHUCIOBOTO apryMEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxnecTBa W TOXICCTBEHHBIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHHUs. PaBHOCWIBHBIE YpAaBHEHUSI W YpPaBHEHHMS-CIEACTBUA. HepaBeHCTBO,
pELICHUE HEPABEHCTBA.

OCHOBHBIE METOIbI PEIICHUS LIETBIX U APOOHO-PAIIMOHANLHBIX YPaBHEHUHN U
HEpPABEHCTB. MHOIOWIEHbl OT OJHOW MEepeMEHHOW. [leneHne MHoroudjieHa Ha
MHOIOWJIeH ¢ ocrtatkoM. Teopema be3dy. MHOrouwieHsl ¢  LEJIBIMHU
ko3 dunmenramu. Teopema Buera.

[IpeoOpa3zoBaHus YUCITOBBIX BBIPAKEHUH, COAEPKALUX CTEIIEHU U KOPHHU.

UNppaunonansHbie YpaBHEHUS. OcHOBHBIE METO/IbI pelIeHus
MppalHOHAIBHBIX YPABHCHUMU.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbl PEIICHHS TMOKa3aTeIbHbIX

YPaBHEHUI.

[IpeoOpa3zoBaHKEe BEIPAKCHHM, COIEPKAIIHX JIOTapU(MBI.

Jlorapudmudeckue ypaBHEHUSI. OcHOBHBIC METOTbI pereHus
norapu(MUIECKUX ypaBHECHUH.

OcHoBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUUECKUX BbIpaKeHUH. PellieHrie TpUroHoMeTpruuecKuX ypaBHEHUH.



Pemienne cucteM JIMHEMHBIX ypaBHEHHW. Marpuna CHUCTEMBbI JMHEWHBIX
ypaBHeHUI. Ornpenenurenb MaTpuilbl 2X2, €ro reoMEeTPUYECKUH CMBICI H
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYCHHUs, IPUMEHEHUE ONPENEIUTENS U1l PELICHUS
CUCTEMBl JIMHEWHBIX YpaBHCHHMU. PellleHMe MNpUKIAaIHBIX 3a4ad € IOMOILIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMH. lccnenoBaHWe TNOCTPOCHHOW MOJEIU €
ITIOMOIIBIO MATPHUI] ¥ ONIPEEITNUTEIEH.

[TocTtpoenne MaTeMaTUYECKHMX MOJENEN PEalbHOM CHUTyaluMHd C IOMOIIBIO
YpPaBHEHUN W HEPABEHCTB. [IprMeHEHHE ypaBHEHMIl M HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3a7ad W 3aJad M3 pa3lIMyHbIX o0JacTel HayKu M peanbHOU
KU3HHU.

DOyHKUNH U TPAPUKH

OyHkusA, crnocodbl 3agaHus (QyHkIuU. B3auMHO 00paTHble (QYHKIMH.
Komno3zummss Qyskuuil. I'padpuk  QyHKIMM. DieMeHTapHble MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OObnacTh onpeneneHuss 1 MHOXKECTBO 3HaueHuil pyHkumuu. Hynmm QyHkumu.
[IpomexxyTku 3HakonocTosiHCTBA. YETHbIe U Heu€THbie pyHKuMU. [leproauyeckue
¢Gbynkuun. IIpoMexyTkn MOHOTOHHOCTH (PYHKUMU. MakCUMyMbl U MHUHHUMYMBI
¢byukun. Hanbomnpiee 1 HauMeHbllee 3Ha4YeHHUs (PYHKIIMHA Ha IPOMEKYTKE.

JluneitHasi, KBaapaTU4Has W JAPOOHO-IHHEWHas (GyHKIUUA. DIIEMEHTapHOEe
HCCIIEJIOBAHNUE U TIOCTPOEHUE UX I'paUKOB.

CrenenHast QyHKIMS ¢ HATypaJbHBIM U LENbIM NOoKazareneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa MW rpapuk KOpHS N-OM CTENEHH Kak (YyHKUUHA OOpaTHOU
CTEIICHH C HATYPaJIbHBIM ITI0KA3aTEIIEM.

[ToxazarenbHast U jnorapudmMuyeckas (QyHKIUU, UX CBOMCTBA U TpaduKu.
Hcnonp3oBanue rpaukoB PYHKIMMA I peIICHUS YpaBHEHUIA.

TpuroHoMerpruuyeckass OKPYKHOCTb, OIIPEACIICHUE TPUTOHOMETPUUYECKUX
(GyHKIMI YUCIOBOTO apryMeHTa.

QOYyHKIMOHAIBHBIE 3aBUCUMOCTH B PEAJIbHBIX MPOLECCAX W  SBJICHUSX.
I'paduixu peanbHbIX 3aBUCUMOCTEN.

Havana MaTeMaTH4eCKOro aHAIHU3A

[TocnenoBarenbHOCTH, CmOCOOBI 3aJaHus IOCHeoBaTeIbHOCTEH. Meroa
MaTeMaTU4ECKOU WHYKIIHH. MOHOTOHHBIE 17§ OTpaHUYCHHBIC
IIOCEA0BATENBHOCTH. VICTOpUS BO3ZHUMKHOBEHUS MAaTEMAaTHYECKOTO aHalIM3a Kak
aHaIn3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMeTpuueckas mnporpeccuu. beckoneuHo yObiBaromiast
reomerpuueckas nporpeccus. Cymma O€CKOHEYHO yOBIBAIOIIEH M€OMETPUUECKON
[Iporpeccu. JINHENHbIN U SKCIIOHEHIIMAIBHBIA pocT. Hucio e. @opMyna CI10kKHbBIX
IPOLIEHTOB. VICcmoyb30BaHWE TNIPOTPECCHM IS PEIICHUS pEeANbHBIX 3aaad
IIPUKJIAJHOIO XapakTepa.



HenpepbiBubie (yHKIMM W uX cBoMcTBa. Touyku paspbiBa. ACHUMIITOTHI
rpadukoB ¢ynakiuid. CBoiicTBa (GyHKIHNA HENPEpPHIBHBIX Ha OTpe3ke. Meton
MHTEPBAJIOB JUIsl pELICHHUs HepaBeHCTB. l[IpuMeHeHue CBOWCTB HEMPEPBIBHBIX
GyHKUMNA 15 peleHus 3a1ay.

[lepBas u BTOpas mpousBoHbe GyHKIMU. OnpeneneHue, reoOMeTpUIECKUl 1
buznyecKuil CMBICI MPOU3BOAHOMN. YpaBHEHUE KacaTeNbHOU K rpaQuKy (QyHKIIHH.

[IpousBoanbIe 3JIEMEHTaPHBIX GyHKITUH. [IpousBoanas CYMMBI,
MIPOU3BEICHUS, YACTHOTO ¥ KOMITO3UITUU (DYHKIIHM.

MHoxecTBa M JIOTHKA

MHoOX€eCTBO, omepanuyd HaJl MHOXKECTBAMHM M WX CBOWCTBa. Jlmarpammebl
Oiinepa—Benna. IlpumeHeHHE TEOPETMKO-MHOXECTBEHHOIO — amnmapara s
OMMCAHUs PEaJbHBIX IPOLECCOB W SIBICHUHM, MPU PEUIEHUWU 3aJad U3 JPYTHUX
y4eOHBIX MPEMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MAaTEMaTHYECKOTO OOBEKTa, CIEICTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIE YPABHEHMUSI.

11 KIIACC

Yuciia v BBIYUCTICHUS

Harypanbsubie u nensle yucna. [IpumeHeHne NpU3HAKOB JEIUMOCTH LIENIBIX
qyuces, HauOoypmmii ol aenurens (nanee — HOJl) m HamMeHblee oOiee
kpatHoe (nanee — HOK), octaTkoB o moayJto, aniroputma EBkiauaa s pemeHus
3a7a4 B LIEJIBIX YUCIIAX.

Kommnekcaple uuncia. AnreOpawdeckass W TPUTOHOMETpUYECKas (HOPMBI
3aMUCH KOMIUIEKCHOTO 4YHcla. ApudMeTHUYecKHe OIepanud ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna MyaBpa. KopHu n-oi cTeneHrn U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJICKCHBIX YHCET TS PEIICHHS (PU3HMIECKUX U TEOMETPUICCKUX 3a71a4.

YpaBHeHUS U HEPaABEHCTBA

CucremMa W COBOKYIIHOCTb YPAaBHEHMU M HEpPAaBEHCTB. PaBHOCWIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIEICTBUA. PABHOCUIIbHBIE HEPABEHCTBA.

OTbop  KOpHEW  TPUTOHOMETPUUECKUX  YpPaBHEHHMH C  TIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PelieHne TpuroHoMETpUYECKUX HEPABEHCTB.

OcCHOBHBIE METOABl pEUICHUS TMOKa3aTeIbHBIX U  JIOTapU(PMUYECKUX
HEPABECHCTB.

OCHOBHbBIE METO/IbI PELIECHUS UPPAIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJbI PEUICHHUS CUCTEM U COBOKYMHOCTEH pallMOHAJBHBIX,
UppalMoHaIbHbIX, TOKA3aTEIbHBIX U JOTapu(PMUIECKUX YPaBHEHUI.

VYpaBHEHMS, HEPABEHCTBA U CUCTEMBI C IapaAMETPaAMHU.



[Ipumenenne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3a/ad U 3aJad U3 pa3Iu4HbIX o0jacTedl HaykKu M peajbHOU
KU3HH, UHTEPIPETALHNS I0JTYUYEHHBIX PE3YJIbTATOB.

DyHKIUHN U rpaduku

I'paduk xommozunmu QyHkumidi. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuueckue pyHKINU, UX CBOMCTBA U TPaQUKH.

['padprueckne meTonpl pellieHHs] YpaBHEHHM M HepaBeHCTB. I 'paduueckue
METO/IbI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMHA Ui HCCIENOBAHUS MPOLECCOB U
3aBHCHUMOCTEM, KOTOpbhIE€ BO3HUKAIOT IMPH PEIICHHUU 3ajad U3 APYTUX y4deOHBIX
IPEIMETOB U PEAIBHON KU3HH.

Hayaja MmaTeMaTH4eCKOro aHAJIM3a

[IpumeneHnre MPOU3BOIHON K MCCIEAOBAHHUIO (DYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl.  HaxokaeHue  HamOOJbIIEr0 M HAUMEHBIIErO  3HAYEHUH
HEIpepbIBHON (DYHKIIMU HA OTPE3KE.

IIpumMeHeHne NPOU3BOJHOM JUIA HAXOXKACHUS HAWJIy4dllIero pEIICHHs B
IIPUKIIAIHBIX 3a/a4dax, Ul ONpPEACIICHUS CKOPOCTH M YCKOPEHHMS Ipouecca,
3aJIaHHOTO (HOPMYJIIOH MK TpaPuKOM.

IlepBooOpa3Has, OCHOBHOE CBOICTBO nepBoOOpa3HbIX. IllepBooOpa3Hbie
aneMeHTapHbIX QyHKIuMi. [IpaBuiia HaxoxIeHUs TepBOOOPA3HBIX.

WNHurerpain. I'eomeTpuuecknii CMBICII UHTETpaIa. Brrancnenue
onpenenéHHoro uarerpana mno ¢popmyie Heiorona-JleitOuura.

[IpumeHeHne uHTErpajsa A HaXOXKJIEHUS IUIOIAfel MiIockux ¢Guryp u
00BEMOB r€OMETPUUECKUX TEll.

[Ipumepsl pemenuit auddepeHunanbHbIX ypaBHEHUH. MareMaTtuyeckoe
MOJICJIMPOBAHUE peaJbHBIX TMPOIECCOB C TMOMOILIbI0 U depeHInanIbHbIX
YPaBHEHUM.



INTAHUPYEMBIE PE3VJIbTATbBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJII'EBPA n HAYAIJIA MATEMATHNYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpax1aHCKOro BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh IPAKJAHCKON MO3UIIMK 00YYaIOIIEToCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJI€HAa  POCCHUUCKOTO  OOIlecTBa,  MPEJICTABICHUE O
MaTeMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SIBIICHHUIA,
MpoIeTyp TPaKTAHCKOTO o00mecTBa (BBIOOPBI, OMPOCHI W JAPYToe), YMEHHe
B3aMMO/JICHCTBOBAaTh C COLMAJIbHBIMU WHCTUTYTAMU B COOTBETCTBUM C HX
(GyHKUMUSIMHU ¥ Ha3HAYCHHUEM;

2) NaTPUOTUYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCHUHCKOM IpakTaHCKOW HMIESHTUYHOCTH, YBAXKEHHUS K
OPOILLJIOMY M HACTOSIIEMY POCCHICKOW MAaTE€MAaTHUKH, IIEHHOCTHOE OTHOILIECHHUE K
JOCTUKEHUSAM POCCUHUCKUX MAaTeMaTUKOB U POCCUMCKON MaTEeMaTUYECKOM IIKOJIbI,
HCIOJB30BaHUE OSTUX JOCTHXKEHUM B JPYTMX HayKaxX, TEXHOJOTUsX, cdepax
AKOHOMUKH;

3) 1IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoja, ChOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEJICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUNW HAyKH M JE€ATEIIbHOCTbIO YYEHOrO0, OCO3HAHUE
JUYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUHUBOTO OYAYIIETO;

4) 3¢TeTHYECKOr0 BOCITUTAHUS

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAas 3CTETUKY MaTEeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/a4, PEIICHUH, pacCy ACHUI, BOCIPUUMYUBOCTD
K MAaTEMaTUYECKUM acCleKTaM pPa3JINYHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

c(OPMHPOBAHHOCTh yMEHUS TMPUMEHSATh MAaTeMAaTHUYECKHUE 3HAHUS B
MHTEpPECcax 3I0pOBOr0 U 0€30MacCHOTr0 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JI0POBBIO (30pOBOE MHUTaHHE, COANAHCUPOBAHHBIM PEXKUM 3aHATUH U
OTJIbIXa, peryispHas (pu3nvecKass aKTUBHOCTH), (U3NYECKOE COBEPIICHCTBOBAHUE
[P 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESTEILHOCTHIO;

6) Tpy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAy, OCO3HAaHHE IIEHHOCTH TPYAOJIOOUS, HHTEpPEC K
pa3nmuuHbM  cepaM  NPOdECCHOHAIIBHOM  NESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHE COBEpPIIATh OCO3HAHHBIA BBIOOD
Oynymeid mnpodeccun W pean30BBIBATh COOCTBEHHBIE KU3HECHHBIC IUIAHBI,



FOTOBHOCTh M CHOCOOHOCTb K  MaTeMaTH4eCKOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TMPOTSDKCHWH BCEW JKU3HM, TOTOBHOCTh K AaKTUBHOMY
YYacTHUIO B PEIICHUU TPAKTUUYECKUX 3a/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH;

7) 3K0JI0THY€CKOT0 BOCIIMTAHMSI:

c(OPMHUPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYPhl, TIOHUMAaHHWE BIUSHUS
COLMAIBHO-D)KOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOU U COLIMAJIBHOU
Cpelibl, 0OCO3HaHHUE TJI00AIBHOIO XapaKTepa dKOJOTUYECKHUX MPOOIIeM, OpUEeHTAITUS
Ha TPUMEHEHHE MaTEeMAaTHYECKUX 3HAHUW I pelieHusl 3agad B 00JacTu
OKPYXarIel Cpeapl, IUIAHUPOBAHHME IOCTYNKOB M OLEHKH HUX BO3MOYKHBIX
MOCJIEICTBUI JIJI1 OKPYKAIOLIEN CPEBI;

8) HeHHOCTH HAYYHOTI'0 O3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKdW W  OOIIECTBEHHOW  MPAKTHKH, TMOHUMAHHE
MaTeMaTUYeCKOW HayKh Kak c¢epbl UYeTOBEYECKOM JeSTENBHOCTH, STaroB €&
pa3BUTHS M 3HAYMMOCTH JUIsl DPa3BUTUSl LIMBUJIM3AIMU, OBJAJEHUE SI3BIKOM
MAaTEMATUKH W MaTeMaTUYE€CKOW KYJIbTYpOW KaK CpPEACTBOM IIO3HAHHUS MU,
FOTOBHOCTh OCYILECTBIIATH MNPOCKTHYKD W MCCIEIOBATEIbCKYIO0 JIESITEIbHOCTh
WHJIMBUAYAJIBHO U B TpYMIIE.

METANPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJbHBbIE YUeOHbIE IeiiCTBHS

ba3oBble 1ornueckue aAecTBUs:

BBIBJISITh M XapaKTE€pU30BaTh CYIIECTBEHHbIE MNPH3HAKU MaTEMaTHUYECKUX
OOBEKTOB, TOHSTHI, OTHOLIEHUHA MEXKAYy MOHATUIMH, (POpPMYyIHUPOBATH
OTpeIeSICHHs TIOHATUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCUUKAIWH,
OCHOBAHUS JiJ1s1 000OIIEHHS U CPABHEHMUSI, KpUTEPUU MTPOBOAUMOTO aHAJN3a;

BOCIIpUHUMATh,  (QopMynupoBaTh MU  TPEOOPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHbBIE U OTPUIIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISIBIIITh MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEYUS
B ¢akTax, JaHHBIX, HAOMIOJACHUSAX U YTBEPXKICHUSIX, MpeasiaraTb KPUTEPUU ISt
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYMH;

JienaTh BBIBOJABI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX H
MHIYKTUBHBIX YMO3AKJIOUECHHH, YMO3aKIFOUEHUH 10 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIIBHO JIOKA3aTEIbCTBA MATEMAaTUUECKUX YTBEPKICHHUI
(IpsiMble U OT IPOTUBHOTO), BHICTPAUBATh APTyMEHTAIINIO, PUBOJIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYKJICHUS U BHIBO/IBI;

BBIOMpATh CMOCOO pelieHrus Yy4eOHOW 3afaud  (CpaBHHUBATh HECKOJIBKO
BApUAHTOB  pEILIEHUs, BbIOMpaTh HauboJiee MOAXOASIUA € y4€TOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPHUEB).



Ba3oBble ucciienoBare/ibCKue JAeiiCTBUS:

MCIIOJIb30BaTh BOIMPOCHl KaK MCCIENOBATEILCKUM WHCTPYMEHT TO3HAHUS,
bopMyIUpOBaTh  BONPOCH,  (PUKCHPYIOIIUE  MPOTHUBOpPEUYHE,  MPOOJIeMY,
yCTaHaBJIWBAaTh HMCKOMOE W JaHHOE, (DOPMHUPOBATH THUIIOTE3y, apryMEHTHPOBATH
CBOIO TTO3UIIUIO0, MHCHHE;

MIPOBOJIUTH CAMOCTOSITEIPHO CINITAHUPOBAHHBIA SKCTIEPUMEHT, HCCIICIOBAHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO 00BEKTa, SBJICHHS, IIpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEX Ty 00bEKTaMH, SIBJICHUSAMU, TPOIECCAMU;

CaMOCTOSITeNIbHO (HOPMYIMpPOBaTh OOOOIIEHUS W BBIBOJABI MO PE3yjIbTaTaMm
MPOBEACHHOTO  HAONIOMCHMSI, WCCIICIOBAaHUS, OIICHWBATh  JTOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHU;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoOIlecca, a TakXKe BBIJIBUTATH
IPEITOIOKEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

PabGora ¢ unopmaumei:

BBISIBIIATH JeUIATHI HH(POPMAINK, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa Ha
BOIIPOC U JIUIS PEIICHUS 3aJa4H;

BBIOMPATh MH(POPMAIINIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh W HWHTEPIPETUPOBATH WH(DOPMAIINIO PA3NHYHBIX BUIOB U
dhopmM IpeacTaBICHNUS,

CTPYKTYpPUPOBaTh HH(POPMAIINIO, TPEJCTABIATh €€ B Pa3IMYHBIX (PopMmax,
WILTIOCTPUPOBATH TpadUUISCKH;

OIICHUBATh HaJEKHOCTD uHbOopMaIuu 1o CaMOCTOSTEIILHO
c(hOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIC YHHBeEpPCaJIbHbIe Y4eOHbIE 1eHCTBUSA

OO0menne:

BOCIIPUHUMATh U (POPMYJIUPOBATh CYXJACHUS B COOTBETCTBUU C YCIOBUSIMHU U
HeynsMu OOLIEHMsI, SICHO, TOYHO, T'PAaMOTHO BBIpaXXaTb CBOKO TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3aJauH,
KOMMEHTHPOBATH MOJyYEHHBIN pE3yNIbTaT;

B Xoj€ 00CYyXJIeHHus 3aJaBaThb BOIPOCHI MO CYIIECTBY 00CYXIaeMOIl TEMBI,
npoOsieMbl, peulaeMol 3aJauyd, BBICKA3bIBaTh MWJIEH, HAICJIEHHbIE Ha IOMCK
pElIEHNs, COIOCTABIISITh CBOU CYXICHUSA C CYXICHUAMHU APYTMX YYaCTHUKOB
auanora, oOHapy’KUBaTh Pa3jIMYMe€ M CXOJCTBO MO3ULHUNA, B KOPPEKTHOW (Qopme
(dbopMyIIHpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4d, DKCIIEpUMEHTA, UCCIEI0BaHNUS,
IPOEKTa, CaMOCTOSITEJIbHO BbIOMpaTh (OpMAT BBICTYIUIEHUS € YYETOM 3ajaay
MPE3EeHTALUU U OCOOEHHOCTEHN ay IMTOPHUU.

PerynsiTuBHbIC yHHBepcaabHbIe y4eOHbIE 1eHCTBUS



Camoopranu3anusi:

COCTAaBJISITH ILJIaH, AJITOPUTM PEIICHUS 3a/1auH, BRIOUPATh CIIOCOO pPEIIeHUs C
y4E€TOM MMEIOILIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
1 KOPPEKTUPOBATh BApUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OpMAIIHH.

CaMOKOHTPOJIb, IMOIMOHATbHBII HHTEJIEKT:

BIIAJICTh ~ HAaBBIKAMHM  TO3HABATENbHON  pedekcuu KaKk  OCO3HaHUS
COBEPILIAEMBIX JIEUCTBUI U MBICIHUTENbHBIX MPOLECCOB, UX PE3YyJIbTATOB, BIAJCTh
croco0aMy CaMOTIPOBEPKH, CAaMOKOHTPOJS TMpoIecca M pe3yibTaTa pericHUs
MaTeMaTHYECKOM 3a4a4u;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH IIPH PEUICHUU 3a/1auH,
BHOCUThH KOPPEKTHUBBI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB, JaHHBIX,
HaWJCHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE Pe3yJIbTaTa IEIN M YCIOBUSAM, OOBSICHATH PUIUHBI
JOCTIDKEHUS WA HEIOCTIXKCHUS PE3yJIbTaTOB NIEATEILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMmecTHAsI 1eATEJILHOCTD:

MOHMUMATh M KCIOJIH30BaTh MPEUMYIIECTBA KOMAHAHOW W WHANBUIYAJTLHON
paboThl mMpU pEHIeHHH YYeOHBIX 3a7ad, MPUHUMATh IEdb COBMECTHOMU
JEeSTENbHOCTH, TJIAHUPOBATH OPTraHMU3AIMI0 COBMECTHOM pPabOThI, pacmpeneisiTh
BUJIbI PabOT, JOTOBapuBaThCs, OOCYXKIAaTh TMPOIECC U pe3yabTaT paloThI,
0000111aTh MHEHHSI HECKOJIbKHUX JTIO/IEH;

y4acTBOBaTh B I'PYMIOBBIX (popmax paboThl (00Cyx)AeHUS, OOMEH MHEHHIA,
«MO3TOBBIE INTypPMBD» H HWHBIC), BBIIOJHATH CBOIO YacTh pabOTBHl |
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTMMU UWICHAMH KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETO BKJIAJa B OOIMIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICUCTBUSI.

HPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kjacce oOyyaromiuiicss MHOJYYUT CIIEIYIOIINE
MpPEeMETHBIC PE3YJIbTAThl IO OTACIBbHBIM TeMaM paboyell MmporpaMmbl y4eOHOTO
Kypca «AnreOpa 1 Hauajia MaTEMAaTUYECKOTO aHATN3ay:

Yucia v BBIYUCIIEHHS:

CBOOOJIHO OINEpUPOBATh MOHSATUAMH: pAlMOHATBLHOE YHUCIO0, OECKOHEUYHas
MepuouyecKkass JIpoOb, TPOIEHTHI, HUPPAIHMOHATBFHOE YHUCIO0, MHOXKECTBA
palMOHANIbHBIX U ACHCTBUTENIBHBIX YUCEN, MOAYJIb JEHCTBUTEIBHOTO YUCA;

OPUMEHSTh JpoOM W TPOLEHTHl IS PEIICHUS NPUKIATHBIX 3aJad M3
Pa3IMYHBIX OTPACJIEH 3HAHUUN U PEaTbHOU KU3HU;

MPUMEHSTH MPUOTMKEHHBIC BRIYUCIICHUS, TTpaBUiIa OKPYTIICHUS, TPUKUIKY H
OLICHKY pe3yJbTaTa BbIUYMCIICHHUI;



cBOOOZIHO OMEpUPOBAaTh TOHATHUEM: CTENEHb C IENbIM TIOKa3aTelleM,
HCIIOJIb30BaTh MOAXOAAILYI0 (POPMY 3aIUCH IEHCTBUTEIIBHBIX YHCEN AJISl PEeIICHUs
NPAKTUYECKUX 33714 U MPEACTABICHUS TaHHbIX;

CBOOOJIHO OIEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOpPEHb HATypaibHOU
CTETICHH;

cBOOOIHO ONEPHUPOBAThH MOHATUEM: CTETICHb C PALMOHAIBHBIM MOKa3aTelNeM;

cBOOO/JIHO ONEpUPOBATh MOHATHUSAMHU: JIOTApU(PM 4YHUCHIA, JECATUUYHBIE U
HaTypajbHbIE JOrapru(MBbI;

cBOOOJHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCHHYC, TaHT€HC, KOTAHTEHC
YHCIIOBOTO apryMEHTa;

ONEPUPOBAThH MOHATUSAMU: APKCUHYC, apPKKOCHUHYC M apKTaHT€HC YHCIOBOIO
apryMeHTa.

YpaBHEHUS M HEPABEHCTBA:

cBOOO/JHO ONEpPUPOBATH MOHITUSIMH: TOXKAECTBO, YpaBHEHHE, HEPaBEHCTBO,
pPaBHOCUJIbHBIE YPAaBHEHUS U YPaBHEHUS-CIICACTBHS, pABHOCUIIbHBIE HEPABEHCTBA,

NPUMEHSTh PA3JIMYHbIE METOJbl PEIICHUS PAlUOHAIBHBIX M JPOOHO-
palMiOHANBHBIX YpaBHEHHWH, TNPUMEHSATh METOJ HWHTEPBAJIOB I PEIICHUS
HEPaBEHCTB;

CcBOOOJHO OMNEpPUPOBATh MOHATHUSMHU: MHOTOWIEH OT OJHOM INEepeMEeHHOH,
MHOTOYJIEH C LEeAbIMH KO3(p(PUUUEHTAMH, KOPHH MHOIOWIEHA, NPUMEHSATh
JIeJIeHre MHOTOYJIEHa Ha MHOTOWIEH C OCTaTKOM, TeopeMmy besy u Teopemy Buera
IS peIleHus 3a71a4;

cBOOOZIHO OMEpUPOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHHIA,
MaTpUlla, ONpPENeIUTEIh MaTpPUIBl 2 X 2 W €ro TeOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOMCTBA ompefenutenss 2 X 2 JJis BBIYUCICHHS €ro 3Ha4YeHUs,
OPUMEHSTh ONPENEIUTENN JUIsl pEUIeHUST CUCTEMbl JIMHEHWHBIX YpaBHEHUH,
MOJICTIMPOBATh PeaTbHBIE CHUTYAI[MH C TOMOIIBIO CHCTEMbI TMHEHHBIX YPaBHEHHH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJEIU C MOMOUIBI0 MaTpUIl U OMNPEICIUTENCH,
MHTEPIIPETUPOBATH MOJYUESHHBIN pe3yibTar;

UCIIOJIb30BaTh CBOWCTBA JEHUCTBUA C KOpHAMM Uil TpeoOpa3oBaHUs
BBIPAXCHU;

BBITIOJHSATH MPeoOpa30BaHuUs YHCIOBBIX BBIPAKEHUN, COJIEPKAIINX CTETICHH C
palroHaIbHBIM TIOKa3aTeNIeM;

HCIIOJIb30BaTh CBONCTBaA norapupmMoB TUISt npeoOpa3zoBaHus
norapu(MUYECKUX BBIPAKECHU;

cBOOOJHO OMEPUPOBATh TOHATUSAMU: HPPAIMOHATBHBIC, MOKA3aTeIbHBIE U
Jorapu(pMuUEcKre ypaBHEHUS, HAXOJUTh UX PEIICHUS C TIOMOIIbIO PABHOCHIIBHBIX
MEPEXO0/I0B WIIN OCYIIECTBIISS IPOBEPKY KOPHEH;



MPUMEHATH OCHOBHBIE TPUTOHOMETpUYECKUE (POPMYJIbI Il TpeoOpa30BaHUs
TPUTOHOMETPUUYECKUX BBIPAKECHU;

cBOOOZIHO ONEpUpOBaTh MOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OPUMEHATh  HEOOXOAUMBIE  (OpMyJbl Ul  PELIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPHUECKUX YPaBHEHUII;

MOJICTIUPOBATh pEalbHbIE CHUTyallud Ha S3bIKe anreOpbl, COCTABIATH
BBIPQXXEHUS, YpPAaBHEHUS, HEPABEHCTBA IO YCJIOBHUIO 3aJauM, HCCIEI0BATh
IOCTPOEHHBIE MOJIENU C UCIIOJIb30BAHUEM alapara ajireopsl.

DyHKIUU U rpaguKu:

CBOOOJIHO ONEPUPOBATH MOHIATHUAMU: (DYHKITUS, CIOCOOBI 3a7aHusl (DYHKIINH,
B3aUMHO oOOpaTHble (QYHKIMH, KOMMO3UIUS (QyHKUMM, rpaduk GyHKIUH,
BBITIOJIHATH 3JIEMEHTapHbIe MTpeoOpa3oBanus rpaduKoB PyHKIUH;

CBOOOJHO OIEPUPOBATH MOHATHSIMH: OOJACTh OMPEIAEIEHUS U MHOXKECTBO
3HaYeHUH QYHKIMU, HYJTU QYHKIUH, IPOMEXKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOO/ZIHO ONEpUPOBaTh MOHATHSAMM: YETHbIE M HEUYETHBbIE (PyHKUUH,
nepuoandeckue QyHKIUH, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI
MUHUMYMBbl (DyHKIMM, HaumOOoJblllee W HAWMEHbIEe 3HaYeHHE (QYHKIUU Ha
IIPOMEXKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUAMMU: CTENEHHAas QYHKIUS C HATYpaJbHBIM U
LEJIbIM TOKa3aTeneM, rpa@uK CTENEeHHOW (QYHKIMM C HATypaJbHbIM U LEJIbIM
nokasaresieM, rpaduk KOpHS N-Oi CTEeNeHW Kak (DYHKIMU OOpaTHOM CTEneHu ¢
HaTypaJIbHbIM MOKa3aTeeM;

ONEepPUPOBATh TOHATHUAMMU: JIUHEHHAs, KBaApaTU4YHAs U JIPOOHO-IMHEWHas
(GYHKIUH, BBIIOJIHATE 3JIEMEHTAPHOE UCCIIEI0BAaHUE U IOCTPOCHHUE UX IPapUKOB;

cBOOOIHO ONEpUpOBaTh MOHATHSAMM: IOKa3zaTeiabHas U Jorapupmuyeckas
(GyHKLIMH, UX CBOMCTBA U TrpaUKH, HMCIOJIb30BAThb MX TpaQUKUA IS PEIICHUS
YPaBHEHU;

cBOOOZIHO OMNEpUPOBATh TMOHATUSAMU: TPUTOHOMETPUYECKAsT OKPYKHOCTB,
oIpesiesIeHue TPUTOHOMETPUUECKUX (QYHKIMI YMCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (GYyHKUMA IS UCCIENOBAaHUS MPOLIECCOB U
3aBUCUMOCTEH MpHU PEIICHUH 3a/ay U3 IPYTuX y4eOHBIX MPEIMETOB U pealbHOU
’KU3HU, BBIpaXXaTh (HOPMyJIaMU 3aBUCMOCTH MEKy BETUUMHAMU;

Hauyana maTemMaTH4ecKkoro aHajmsa:

cBOOO/JIHO ONEpUpOBaTh NMOHATHUAMU: apupmeThyeckas M IeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBarOIasi FT€OMETpUUECKasi MPOrpeccus, JINHEHHBIN U
AKCIIOHEHUUAIBHBIN pOCT, (OpMyJa CIOXKHBIX MPOLEHTOB, UMETh MPE/ICTABIICHUE
O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUU MJIs PEIICHUs pealibHbIX 3a/ad MPUKIATHOTO
XapakTepa;



cBOOO/IHO OTIEPUPOBATH MOHITUSIMH: ITOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUs
MOCJIe0BATEIbHOCTEH, MOHOTOHHBIE M OTpPaHUYEHHBIE I1OCIIEOBATEIBLHOCTH,
INOHMMAaTh OCHOBBI 3apOXJECHHUS MaTeMaTHYEeCKOro aHajliu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJHO OMEpPHPOBaTh TMOHATUSMHU: HENPEPBIBHbIE (QYHKIHMH, TOYKU
pa3pbiBa rpaduka pyHKINH, aCUMIOTOTHI Tpaduka QyHKINHY;

cBOOO/IHO OIEepUpOBaTh MOHATHEM: (YHKIUS, HEMpEpbIBHAS Ha OTpPE3KE,
NPUMEHATh CBOICTBA HENIPEPHIBHBIX (QYHKIUH JIUIs peLIeHMs 3a/1a4;

CBOOOJIHO OIEpHpOBaTh TMOHATHUSAMHU: TE€pBas W BTOpas MPOHU3BOIHEIC
(GyHKUIMH, KacaTelbHas K rpaduKy QyHKIUY;

BBIUUCIISATH MMPOU3BOJIHBIE CYMMBbI, MPOU3BEACHUS, YaCTHOTO U KOMIIO3HUIIUU
ABYX (YHKIU, 3HaTh IPOU3BOIHBIE AIEMEHTAPHbBIX (PYHKIINIA;

UCIOJIb30BaTh I€OMETPUYECKUM U (PU3MYECKHM CMBICT MPOU3BOIHOMN if
peleHus 3aaad.

MHo:kecTBa U JIOTHKA:

CBOOOJHO  ONEpPHpPOBaTH TMOHATHUSAMHU: MHOXKECTBO, ONEpaldyd  Haj
MHOKECTBAMH;

HCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIH amnmapar Jjisl OMUCaHUs pealbHbIX
IIPOLIECCOB U SIBJICHUH, NP PEILICHUHU 33]1a4 U3 IPYTUX yYeOHBIX MPEIMETOB;

CcBOOO/IHO OIEPUPOBATh MOHATUSMU: OINpEAEIICHUE, TEOpEMa, ypaBHEHUE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHYECKOT0 00BEKTa, TOKA3aTEIbCTBO, PABHOCHIIBLHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kiacce oOydaromuiics MOJIYYUT CIEIYyIOIINE
IpeIMETHbIE Pe3yJbTaThl IO OTAEIbHBIM TeMaM pabodeil mporpamMmbl y4eOHOIO
Kypca «AnreOpa 1 Hayajla MaTEMaTHYECKOTO aHATIN3ay:

Yucia 4 BBIYUCIEHHA:

CBOOO/JIHO ONEpUPOBATh MOHATUSAMHU: HATypalbHOE U 1LEJ0€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IENBIX UYHCEN, MCIOJB30BaTh MPU3HAKH JCITUMOCTU
nenbix yucen, HOJ n HOK naTypasibHBIX uMcen Juisl peleHus 3a1ad, IPUMEHSTh
anroput™m EBkinna;

cBOOOZIHO ONEpUpOBaTh IMOHATHEM OCTaTKa [0 MOAYJIO, 3alHChIBaTh
HaTypaJIbHbIE YUCJIa B Pa3IMUHBIX NO3UIIMOHHBIX CUCTEMAX CUHCIICHMS;

CcBOOOJHO OMEpUPOBATH TMOHATHUSAMHU: KOMIUIEKCHOE YHCIO W MHOXECTBO
KOMIUIEKCHBIX YHUCEJN, MPEJCTaBIATh KOMIUIEKCHBIC YHCa B ajaredpanyeckoil u
TPUTOHOMETPHUUECKON (hopMe, BBIMOJIHATH apu(pMETHUECKHE ONepaly ¢ HUMU U
1300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUS M HEPABEHCTBA:



CBOOOJHO OMNEPHUPOBATh MOHATHSIMH: HPPALMOHAIBHBIE, MOKa3aTeNIbHbIE U
jJorapu(pMUUECKHe HEPABEHCTBA, HAXOJUThb UX PELIEHUS C  IOMOIIbIO
PAaBHOCWJIBHBIX IIEPEXO0JIOB;

OCYIIECTBIATh OTOOp KOpPHEW IMpU PpEUIEeHUMH TPUTOHOMETPUYECKOIO
YpaBHEHUS;

CBOOOJHO ONEpUPOBATh MOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh HeoOXoaumble (GOpMyJNbl  JUIsl  PEIIEHUsT OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYITHOCTbh YPaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBUS, HAXOAUTh PELICHUS
CUCTEMBI M COBOKYITHOCTEW PALMOHAIBHBIX, UPPALUOHAIBHBIX, ITOKA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUIN U HEPABEHCTB;

peuiarb paloOHAIIbHBIE, UppAaLOHAJIbHBIE, [I0Ka3aTeIIbHbIE,
gorapupMUyYecKre U  TPUTOHOMETPUYECKHME YpPaBHEHHMs] M  HEpPABEHCTBA,
cozepKallye MOAYJIHA U IIapaMeTpBl;

NPUMEHATH TpaduyecKue METObI JUIsl PEIICHUS! YpaBHEHUM U HEPaBEHCTB, a
TaKXkKe 3a/1a4 ¢ [apaMeTpaMu;

MOJIETUPOBAaTh pealbHbIE CHUTyallMd Ha S3bIKe anreOpbl, COCTABISTH
BBIPQKECHUS, YPAaBHEHMSA, HEPABEHCTBA M MUX CHUCTEMBI II0 YCIOBUIO 3aJauy,
HCCJEN0BATh IOCTPOECHHBIE MOJIEIM C HCIOJIb30BAHMEM alllapara anreopsl,
MHTEPIPETUPOBATH IOJyYEHHBIN PE3yJIbTaT.

DyHKIUU U rpaduKu:

CTpOUTh TpapuKu KOMMO3ZULUMU (YHKIMA C TOMOLIBI 3JIEMEHTAPHOIO
MCCJIEI0BAHMS U CBOMCTB KOMIIO3UIIMU ABYX (DYHKIIMIA;

CTPOMTb T€OMETPUYECKHE 00pa3bl YpaBHEHHMI U  HEpPaBEHCTB  Ha
KOOPJAMHATHOU IJIOCKOCTH;

CBOOOJHO ~ OINEpUPOBAaTh MOHATHSAMM: TpapuKd  TPUTOHOMETPHUUECKUX
GbyHKIMIT;

NPUMEHATh (YHKIUU I MOJIEIMPOBAHUS M UCCIECJOBAHMS PEabHBIX
IIPOLIECCOB.

Hayaja MaTeMaTH4eCKOro aHaJIM3a:

MCII0JIb30BaTh MPOU3BOHYIO JIJISl UCCIAEAOBAaHUS (PYHKIIMM HA MOHOTOHHOCTD
Y DKCTPEMYMBI;

HAXOAUTh HauOoJblIee U HAUMEHbIIee 3HaUCHUSI (PYHKIIMM HENPEpbIBHON Ha
OTPE3KE;

UCIIO/Ib30BAaTh IMPOU3BOAHYIO I HAaXOXKACHUS HAWIIy4llero peELICHUs B
IPUKIAAHBIX, B TOM YHCIE€ COLUAIBHO-DKOHOMUYECKUX, 3ajayax, I
OTIpECTICHUS] CKOPOCTH M YCKOPEHHUs Mpolecca, 3aJaHHOTO (OpMyIol wiu
rpadukoM;



cBOOOJIHO OMEpUPOBATh TOHATUSAMHU: TEPBOOOpa3Has, OMpeAeTEHHBIN
UHTETpaJl, HaXOAUTh NEPBOOOpa3HbIE 3JIEMEHTAPHBIX (PYHKUMA U BBIYUCIATH
uHTerpai rmo popmyne Hetotona-JIeiOnua;

HAXOJUTh IJIOUIAIU TUIOCKUX (UTYp U OOBEMBI TE C MOMOIIBIO WHTETpaja,;

UMETh TPEJCTABICHUE O MATeMaTUYECKOM MOJEIMPOBAHUM Ha TpPHUMEpe
cocraBieHus quddepeHINaTbHBIX YPAaBHEHUH;

pelaTh MNpUKJIaJHbIE 3a7aud, B TOM YHCIE COLHAIbHO-3KOHOMHUYECKOIO U
¢du3nveckoro xapakrepa, CpeJICTBAMUA MaTEeMaTHIECKOTO aHAJIM3A.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBO 4acos JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iejioB U TeM (uudposbie)
KontpoJsbubie | IIpakTnyeckue
n/n MPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
MHO0K€eCTBO IEHCTBUTEIBHBIX YNCET.
| MHuorounensl. PainoHansHble ypaBHEHUS U 24 |
HepaBeHCTBAa. CUCTEMBI JIMHEUHBIX
YpaBHEHUU
’ Oyukuuu U rpaduxu. CreneHHas QyHKINS C 2 |
LIEJIBIM TOKa3aTeNleM
3 Apudmerndeckuii KOpeHb N-0i CTENICHH. 15 1
HppauroHanbHble YpaBHEHHS
4 [TokazarenwsHas ¢pyHkius. [lokazarenbHbie 10 |
ypaBHEHHUS
5 Jlorapudmuueckas GyHKUIUS. 18 |
Jlorapugmuueckue ypaBHEHUs
6 TpuroHnomeTpruyeckue BbIpaXeHUs U ” 1
YpaBHEHHUS
7 [TocenoBarenbHOCTH U POTPECCUN 10 1
8 HenpepsoiBubie pynkiuu. [Iponssonnas 20 1
9 [ToBTOpEeHUEe, 0000IICHNEe, CUCTEMATH3AITHS 5 )
3HaAHUU
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KITACC

KosmmmuyecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3esioB U TeM (uudposbie)
Kounrposbnbie | IIpakTnueckue
n/n NMporpaMmbI Bcero o0pa3oBare/ibHbIE
padoTbI padoTbI
pecypcsl
| HccnenoBanue QpyHKIU ¢ MTOMOIIIBIO ) |
IIPOU3BOJHOMN
2 [TepBOOOpa3Has  MHTETpa 12 1
3 I'paduku TpuroHoMeTpudeCcKuX PyHKIUMA. 14 |
TpuronomeTpuueckue HepaBEHCTBA
4 HppanmonanbHelie, ToKa3aTeIbHbIC U 24 |
norapudmMuyecKkre HepaBeHCTBA
KommnekcHeie yncna 10 1
6 Harypanbnbie u nemnple yncia 10 1
Cuctembl palliOHATBHBIX, UPPAIMOHATBHBIX
7 MOKA3aTeJIbHBIX U JIOTApUPMUIECKUX 12 1
ypaBHEHU
8 3aa4uu ¢ napaMeTpamu 16 1
9 [ToBTOpeHnue, 06001IeHNHEe, CUCTEMATH3AITHS 16 )
3HaAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10 0







ITIOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunyecTBO 4acos JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KoHTpoJabHbI IIpakTHyeckue
n/n Bcero U3ydeHust o0pa3oBaTe/ibHbIE
e padoThbI padoThI
pecypchl

| MHoO)kecTBO, oniepauy Haj MHOXKECTBAMU |
U X CBOMCTBA 02.09.2025

2 narpaMMbl Ditnepa-Benna 1
Jliarp P 02.09.2025
[IprMeHeHre TEOPETUKO-MHOXKECTBEHHOTO

3 1
amnmapara Ui pelIeHus 3a1ad 03.09.2025
PanvonanbHbie ynciaa. OOBIKHOBEHHBIC U

4 CCSITUYHBIEC TPOOHU, MPOILICHTEHI, 1
g AAPODIL TIpot 03.09.2025
OCCKOHEYHBIC MIEPUOIUICCKUE TPOOH
PanmonanbsHbIe yncia. OOBIKHOBEHHBIE U

5 CCATHYHBIE IPOOH, IIPOLIEHTHI, 1
g APODIL Tpot 09.09.2025
OCCKOHEYHBIC MIEPUOTUICCKUE TPOOH
[Ipumenenue npooeit u MPOIICHTOB JTst

6 1
pelIeHns MPUKIAaIHbIX 3a1a4 09.09.2025
[Ipumenenue npooeit u MPOIICHTOB JTst

7 1
peleHus NpUKIagHbIX 3a1a4 10.09.2025
JlelicTBUTeNbHBIC YK CIA. PaliioHaabHbIE U

8 1
HppaIMOHATILHBIE YHCIIa 10.09.2025

9 ApudmeTHiecKkue ornepamu ¢ 1
JNeMCTBUTEIILHBIMHI YHNCIIaMHU 16.09.2025




10

Mopynp 1eHCTBUTEIBHOIO YUCIIA U €TI0
CBOMCTBA

16.09.2025

11

[TpubnmxE€HHbBIE BEIYUCTICHMS, IPaBUiIa
OKpYTJICHUS, IPUKHUIKA U OLICHKA
pe3ynbTara BEIYUCICHUN

17.09.2025

12

OcCHOBHbIE METO/IbI PEIICHUS LENbIX U
JIpOOHO-pallMOHANIbHBIX YPAaBHEHUN U
HEPABEHCTB

17.09.2025

13

OCHOBHBIE METO/IbI PEIICHUS TIENIBIX U
JIpOOHO-pallMOHANIbHBIX YPABHEHUN U
HEPABEHCTB

23.09.2025

14

OCHOBHBIE METO/IbI PELICHHUS LIETBIX U
JpOOHO-pallMOHANIBHBIX YPaBHEHUH U
HEPaBEHCTB

23.09.2025

15

MHOTO4JIEHBI OT OJTHOW MEPEMEHHOM.
JleneHue MHOTOYJICHa HA MHOTOYJICH C
octaTtkoM. Teopema beszy

24.09.2025

16

MHoOTrouIeHBI € TETBIMU K0P PUTTUSHTAMH.

Teopema Buera

24.09.2025

17

Pemrenne cucreM TMHENHBIX YpaBHEHUN

30.09.2025

18

Pemenue cucrtem JIMHEHHBIX YpaBHEHUN

30.09.2025

19

Marpuua cucTeMbl TUHEHHBIX YPaBHEHUMN.

Onpenenurens MaTpULbl 2%X2, €ro
T€OMETPUYECKHM CMBICII U CBOMCTBA;
BBIUMCJICHHUE €TI0 3HAYCHUS

01.10.2025

20

Ornpenenurens MaTPUIILI 2X2, €ro




T€OMETPHUYECKHM CMBICII M CBOMCTBA;
BBIYMCIICHUE €0 3HAYECHUS

01.10.2025

21

[TpumeHeHne onpenennuTens A peIeHus
CHUCTEMBI JINHEWHBIX YPAaBHEHHUI

07.10.2025

22

Pemenne npuxiiagHeIx 3a1a4 ¢ IOMOILBIO
CUCTEMBI JINHEWHBIX YPAaBHEHHUI

07.10.2025

23

Pemienne npukiaaHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBI JINHEHHBIX YpaBHEHUM

08.10.2025

24

KonrtponbHas pabota: "ParmonanbHbie
ypaBHEHU U HEpaBeHCTBA. CHCTEMBI
JMHEWHBIX ypaBHEHUN"

08.10.2025

25

OyHKIHMSL, cIOCOOBI 3aAaHUsT PYHKITHH.
B3aumHo obpaTHbIe HYHKITHH.
Kommosumus GyHKimii

07.10.2025

26

['padux byskmum. DnemeHTapHbIC
npeoOpa3oBaHus rpadKoB PYHKIUH

07.10.2025

27

OO6nacTp ornpeaesieHus: U MHOKECTBO
3HadeHn# pyHkmn. Hymm pyHknmm.
[IpomexKyTKH 3HaK IOCTOSHCTBA

08.10.2025

28

YETHbIe M HEUETHBIC (DYHKIINU.
[Mepuoanueckue pynkmun. [IpomexxyTku
MOHOTOHHOCTH (DYHKIIMH

08.10.2025

29

MakcuMyMbl U MUHUMYMbI (OyHKIIHH.
Haubonbiiee u HauMeHblIIee 3HaYCHHE
(yHKIMY Ha IPOMEKYTKE

14.10.2025

30

JIuneiiHas, KBagpaTu4IHast U APOOHO-
AvHeNHast QyHKIH

14.10.2025

31

DeMeHTapHOE UCCIIEA0BAHHE U




IOCTPOEHUE TPaPUKOB 3TUX (PYHKIHI

15.10.2025

9HCM6HTapHOC HCCIICIOBAHUEC 1

32 MOCTpOeHUE TPAQUKOB ATUX QYHKIIUHA 15.10.2025
3 CremneHs ¢ 1eNbIM MOKa3aTesneM. buaoM

Herorona 21.10.2025
34 CreneHs ¢ 11eTbIM MTOKa3aTesneM. bunom

HeroTona 21.10.2025

CrenenHast GyHKIIHS ¢ HATYPaJIbHBIM U
35 LeJIBIM IToKa3areaeM. E€ cBolicTBa 1 9 102025

rpadux
36 KounTponbnas pabora: "Crenennas

¢ynkuus. E€ cBoiicTBa u rpapux” 22.10.2025
37 ApudpmeTnueckuii KopeHb HaTypabHON

CTEIIEHU U €r0 CBOMCTBA 05.11.2025
18 ApudmeTnueckuii KopeHb HaTypalIbHON

CTETEeHH U €ro CBOMCTBA 05.11.2025
19 [IpeoGpa3oBaHMst UUCIOBBIX BBIPAXKEHUH,

CoAEpKaIINX CTENIEHU U KOPHU 11.11.2025
40 [IpeoOpazoBaHus YUCITOBBIX BEIPAKEHUM,

COZEPKAILIUX CTENIEHU U KOPHU 11.11.2025
A1 [IpeoOpa3oBaHMst UUCIOBBIX BBIPAXKECHU,

CoAEpKaIINX CTEIIEHU U KOPHU 12.11.2025

Hppanuonanbabie ypaBHeHUSI. OCHOBHBIE
42 1;4;;:5:11{ I[/)I;mem/m UppalMOHATBHBIX 12.11.2025
43 Wppaunonansublie ypaBHeHUs. OCHOBHBIE

METO/IbI PELICHUS UPPALMOHAIIBHBIX 18.11.2025




YpaBHEHUI

44

Uppanmonanbusie ypaBHeHUs1. OCHOBHbBIE
METO/Ibl PELICHUS UPPALMOHAIIBHBIX
YpaBHEHUU

18.11.2025

45

PaBHOCUIIBHBIE IEPEXO/IBI B PEILICHUU
VPPALMOHAJILHBIX YPABHEHUN

19.11.2025

46

PaBHOCUIIBHBIE IEPEXO/IBI B PELLIEHUN
UPPALMOHAJIBHBIX YPABHEHUI

19.11.2025

47

PaBHOCUIIBHBIE IEPEXO/IBI B PELLIEHUN
UPPALMOHAJIBHBIX YPABHEHUI

25.11.2025

48

PaBHOCWIIBHBIE TEPEXO/IBI B pELIEHUN
UPPALMOHAIBLHBIX YPABHEHUN

25.11.2025

49

CaoiicTBa 1 rpaduK KOpHS N-0i CTENEHU
KaK (DyHKIIMH OOPAaTHOW CTEIICHHU C
HATypaJbHBIM MOKa3aTeNIeM

26.11.2025

50

CBoiicTBa 1 rpad UK KOpHS N-0i CTENCHU
KaK (DyHKIIMHA 0OOpaTHOW CTETIEHH C
HaTypaJIbHbIM [IOKa3aTeIeM

26.11.2025

51

KonrtpomnbHas pabora: "CBoiicTBa u rpapuk
KOpHs n-0M creneHu. MppannonanbHble
ypaBHeHUA"

02.12.2025

52

CreneHs ¢ palliOHATIBHBIM MTOKa3aTeIeM U
€€ CBOIICTBa

02.12.2025

53

Crenens ¢ pallMOHAJIbHBIM [TOKA3aTENEM U
€€ CBOIiCTBa

03.12.2025

54

Crenens ¢ palliOHAJIbHBIM [TOKA3aTENEM U
€€ CBOIiCTBa

03.12.2025




[TokazarenpHas GyHKINSA, €€ CBOWCTBA H

> rpaduk 09.12.2025
HcnonwszoBanue rpaduka GyHKIUN A5
56 .
pelieHus: ypaBHeHHU I 09.12.2025
57 HcnonwszoBanue rpaduka GyHKIUN A5
peuieHusl ypaBHEHUI 10.12.2025
[TokazarenbHblie ypaBHeHUs1. OCHOBHBIE
58 METO/IbI pcimeHI/m MOKa3aTEeIbHBIX 10.12.2025
ypaBHEHHIA
[TokazarenbHbie ypaBHeHUs1. OCHOBHBIE
59 METO/IbI pcimeHmI MOKAa3aTeIbHBIX 16.12.2025
ypaBHEHHIA
[ToxazarenbHble ypaBHeHUs. OCHOBHBIE
60 METO/IBI pGjH_IeHI/I}I MOKa3aTeIbHBIX 16.12.2025
ypaBHEHHIA
61 KonTponbhas pabora: "IlokazaTenbHas
¢dynkius. [TokazarenbHbie ypaBHEHUS" 17.12.2025
2 . i
6 Jlorapudm uncna. CoiicTBa Jorapudma 17.12.2025
63 Jlorapudwm yucna. CBoiicTBa jorapugpma 3.12.2025
64 Jlorapudwm uncna. CoiicTBa norapudma 73.12.2005
65 JlecaTUYHbIE U HATYpaJbHBIE JIOTAPHPMBI 24122025
66 JlecsaTHYHBIC U HATYPATBLHBIC JIOTAPU(MBI

24.12.2025




[IpeobpazoBaHme BEIPAKECHHUI,

67 CoJIepKaIux JorapupmMbl 30.12.2025
68 [IpeoOpa3zoBaHue BEIpAKESHUH,

coJiepkKaIiux JorapupmMbl 30.12.2025
69 [IpeoOpa3zoBaHue BbIpAKESHUH,

coJIeprKanux jJorapudmel 13.01.2026
70 Jlorapudmuueckas pyHKIUs, €€ CBOUCTBA

u rpadux 13.01.2026
71 Jlorapudmuueckas pyHKLUs, €€ CBOUCTBA

u rpadux 14.01.2026
7 Hcnonb3oBanue rpaii)m(a byHKIMH 17151

pELICHNS YpaBHEHHI 14.01.2026
7 Wcnonb3oBanue rpaduka GyHKIUN A5

peleHus ypaBHEHU I 20.01.2026

Jlorapudmuueckue ypaBHeHHUs. OCHOBHBIE
74 METO/IbI pcimeHI/m JorapupMUUECKUX 20.01.2026

ypaBHEHHIA

Jlorapudmuueckue ypaBHeHHs1. OCHOBHBIE
75 METO/IBI p(iH_IeHI/IH JorapupMHUECKuX 21.01.2026

ypaBHEHHH

Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE
76 1}\/4;;}(3)5211{ E;H_ICHI/IH JoTapu(PMUIECKUX 21.01.2026
77 PaBHOCHIIbHBIE TIEPEXO0/IbI B PELLICHUU

aorapu(pMUUECKUX YpaBHEHHM 27.01.2026
78 PaBHOCHIIbHBIE TIEPEXO0/IbI B PELICHUU

aorapu(pMUUECKUX ypaBHEHHM 27.01.2026




KontponsHast pabota: "Jlorapudmmuyeckas

7 ¢dbynkius. Jlorapupmudeckre ypaBHeHus" 28.01.2026
20 CuHyc, KOCUHYC, TAHT€HC  KOTaHT€HC

YHUCJIOBOTO apryMeHTa 28.01.2026
81 CuHyc, KOCUHYC, TAHT€HC  KOTAaHT€HC

YHUCJIOBOI'O apryMEHTa 03.02.2026
%) ApKCUHYC, apKKOCHHYC 1 QDKTaHTEHC

YHCIIOBOT'O apTyMEHTa 03.02.2026
23 ApKCUHYC, apKKOCHHYC 1 QDKTaHTEHC

YHUCJIOBOT'O apryMEHTa 04.02.2026

TpuronomeTrpuyeckas OKpyKHOCTb,
84 OHpe,Z[eJ'IUGHI/Ie TPUTOHOMETPHUYECKHUX 04.02.2026

(YHKIMIA 9ACIOBOTO apryMeHTa

TpuronomeTpuyeckas OKpyKHOCTb,
85 onpez[enveHHe TPUTOHOMETPUUYECKUX 10.02.2026

(yHKIIUH 9UCTIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYJITBI 10.02.2026
87 OCHOBHBIE TPUTOHOMETPHUIECKHE (OPMYJIIBI 11.02.2026
88 OCHOBHBIE TPUTOHOMETPHUUYECKHUE (POPMYJIBI 11.02.2026
89 OcHOBHbIE TPUTOHOMETpHUUECKHUE (HOPMYJIbI 17.02.2026
9% [IpeobpazoBaHne TPUTOHOMETPUIECKUX

BBIPAKEHUIN 17.02.2026
91 [Ipeo6pazoBaHne TPUTOHOMETPUIECKUX




BBIPAKEHUN

18.02.2026

IIpeoOpazoBaHue TPUTOHOMETPUIECKUX

72 BBIPAKEHUIN 18.02.2026
93 [Ipeo6pa3oBanue TPUTOHOMETPHUUECKHUX
BBIPAKECHUN 24.02.2026
94 Pewrenne TpUroHOMETPUUYECKUX ypPaBHEHUN 24.00.2006
95 Pemrenne TpuroHOMETpUYECKUX ypaBHEHUI 75.02.2026
96 Penienue TpUroHoMeTpUYECKUX YpaBHEHUH 25.02.2026
97 Pemenne TpUroHOMETpUYECKUX yPaBHEHUM 03.03.2026
98 Pemenune TpuroHOMeTpUYECKUX ypaBHEHUM 03.03.2026
99 Pemenne TpuroHoMeTpUYECKUX YpaBHEHHM 04.03.2026
100 Pemienue TpUroHOMeTpUUECKUX YPABHEHUI 04.03.2026
KonrtponbHas pabora:
101 Tpuronomerpuueckue Bblpa)Ker/'ISI u 10.03.2026
TPUTOHOMETPUUECKNUE YPABHEHUS
[TocnenoBarenbHOCTH, CLIOCOOBI 3aJaHUS
102 nocneI[OBaTeanVOCTeH. MeTton 10.03.2026
MaTeMaTH4eCKOW MHIYKIUH
MOHOTOHHBIE U OTPAaHUYEHHBIE
103 nocJieoBaTeabHoCTH. MicTopus ananuza 11.03.2026

OECKOHEUHO MAJIBIX




104

Apudmernueckast mporpeccus

11.03.2026

105 ['eomerpuyeckas nmporpeccust 17.03.2026
106 beckoHeuHo yObIBatolas reoMeTpuyecKas

Iporpeccust 17.03.2026
107 CyMMma OeckOHEUHO yObIBatOIICH

F€OMETPUUYECKOU MTPOTrPECCUU 18.03.2026
108 JIMHEHBIN U YKCIIOHEHIMAIIBHBIA POCT.

Hucno e. DopMyiia CIOKHBIX IPOLEHTOB 18.03.2026
109 JIMHEeHBIN ¥ YKCIOHEHIMAIBHBIA POCT.

Hucno e. DopMyiia CIOKHBIX IPOLEHTOB 24.03.2026
110 Hcnonws3oBanue nporpeccuu Ajist perieHust

peanbHbIX 3a]1a4 NPUKIAJHOTIO XapaKTepa 24.03.2026
11 KonTponsHas padora:

"I[TocnemoBaTenbHOCTH U Iporpeccun” 25.03.2026
112 HenpepbiBHBIE QYHKIMH U UX CBOWCTBA 75.03.2026
113 Touka pa3pbiBa. ACUMIITOTHI TpaUKOB

GbyHKIMH 07.04.2026
114 CaoiicTBa (pyHKLNI HEMTPEPHIBHBIX HA

OTpE3KE 07.04.2026
15 CaoiicTBa (pyHKLNI HEMTPEPHIBHBIX HA

OTpE3Ke 08.04.2026
116 MeTo1 UHTEPBAIOB IS PEIICHUS

HEPaBEHCTB 08.04.2026

117

MeTton HHTCPBAJIOB JJIA pCIICHHA




HEPaBEHCTB

14.04.2026

118

Merton HWHTCPBAJIOB UI PCIICHUA

HEPaBEHCTB 14.04.2026
119 [IpuMeHeHne CBOMCTB HEMPEPBIBHBIX

(GyHKUMN 1715 peleHus 3a1a4 15.04.2026
120 [IpuMeHeHne CBOMCTB HEMPEPBIBHBIX

(byHKIMHA 1715 peiIeHus 3a1a4 15.04.2026
121 [lepBas u BTopas mpou3BoHbIE QYHKIIUN 21.04.2026
122 Onpenenenne, reOMETpUYECKNAN CMBICIT

MIPOU3BOTHOM 21.04.2026
123 Omnpenenenne, PU3NIECKUN CMBICIT

IIPOU3BOJHOU 22.04.2026
124 YpaBHEHUE KacaTeIbHOH K rpaduKy

GbyHKIAN 22.04.2026
125 YpaBHeHHe KacaTeIbHOH K rpaduKy

byHKIAN 28.04.2026
126 [Ipou3BoHbIC 37IeMEHTAPHBIX (HYHKIUH 72 04.2026
127 [Ipou3BogHBIC JIEMEHTAPHBIX (HYHKIIUH 29.04.2006
128 [Ipou3BoHas CyMMBI, IPOU3BEIEHUS,

YaCTHOTO M KOMITO3ULIUU (DYyHKITUI 29.04.2026
129 [Ipon3BoHas CyMMBbl, IPOU3BEIEHUS,

YaCTHOTO ¥ KOMITO3ULIUU (QYHKITUH 05.05.2026
130 [TpousBoaHAs CyMMBI, IPOU3BEICHUS,

YaCTHOTO ¥ KOMIO3UIIUU (DYHKITHI 05.05.2026




131 KonTponbnas padota: "IIpousBogHas” 1 1 06.05.2026
13 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AITUS |

3HaHui: "YpaBHeHus" 06.05.2026
133 [ToBTOpEeHme, 0600IICHNHEe, CUCTEMATH3AITHS 1

3HaHui: "OyHkun" 12.05.2026
134 HroroBas koHTponbHAs paboTa 1 1 12.05.2026
135 HroroBast KoHTposibHas paboTta 1 1 13.05.2026
136 [ToBTOpenue, 06001IIeHNE, CUCTEMATH3AIHS 1

3HAHUU 13.05.2026

OBILEE KOJIMYECTBO YACOB I1O 136 10

[TPOIT'PAMME




11 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHTpoJbHBI
e padoThbI

IIpakTHyeckune
padoThbI

JlaTa
U3yYeHUs

DJIEeKTPOHHBIE
uu(ppoBbIe
oOpa3zoBare/ibHbIE

pecypchl

[IpuMeHeHne npOU3BOAHON K
uccleIOBaHUIO (PyHKIMI Ha
MOHOTOHHOCTb 1 3KCTPEMYMBI

02.09.2025

IIpuMeHeHne NpOU3BOAHOM K
WCCIIeIOBaHMIO (DYHKITHI Ha
MOHOTOHHOCTb ¥ KCTPEMYMBI

02.09.2025

[IpuMeHeHne NPOU3BOAHOM K
UCCIIeIOBAaHUIO (PYHKIMI Ha
MOHOTOHHOCTB ¥ DKCTPEMYMBI

03.09.2025

[IpuMeHeHne nponu3BOAHOM K
uccie10BaHuio QyHKIMM Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

03.09.2025

[IpuMeHeHne npon3BOAHON K
uccaea0BaHuIo (PyHKITUH Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

09.09.2025

IIpuMeHeHne TPOU3BOAHOM K
WCCIIeTIOBaHUIO (DYHKITHI Ha
MOHOTOHHOCTB ¥ DKCTPEMYMBI

09.09.2025

Haxoxnenue HanOoJIbIIEro U
HAaUMEHBIIIETO 3HAUCHUS HETIPEPHIBHOM
(GyHKIIUM Ha OTpe3Ke

10.09.2025

Haxoxnenne HanOoJIbIIETO U




HaVMEHBILIETO 3HAYEHNS HEIIPEPBIBHON
(GyHKIIUY Ha OTpe3Ke

10.09.2025

HaxosxneHne HanooIpIIero u
HAaWMEHBIIIETO 3HAYCHUS HETIPEPHIBHOM
(GbyHKIMM Ha OTpe3Ke

16.09.2025

10

Haxoxnenue HanOoIbIIero U
HAaUMEHBIIIET0 3HAYCHHSI HETIPEPHIBHOM
(GyHKINU Ha OTpe3Ke

16.09.2025

11

Haxoxnenue HanOOoIbIIETO U
HaWMEHBIIIETO 3HAYCHUS HETIPEPHIBHOM
(GyHKIMU Ha OTpe3Ke

17.09.2025

12

Haxoxaenne Hanbob1Iero u
HaMMEHBIIETO 3HAaUECHUS HETIPEPHIBHOM
(GyHKIMHU Ha OTpe3Ke

17.09.2025

13

IIpuMeHeHne NpOU3BOAHOM JIA
HAaXO0XJEHUS HAUJTYYILETO PELICHHS B
MPUKJIAJAHBIX 3a7a4ax

23.09.2025

14

[IpuMeHeHne npon3BOAHON IS
HaXO0KJCHUS HAaWJTy4dlIero pelieHus B
MIPUKIIAIHBIX 3a]ja4ax

23.09.2025

15

[Ipumenenne nporu3BOIHOM IS
ONPEAEIICHUSI CKOPOCTH U YCKOPEHUS
mporecca, 3aIaHHoro (POpMYyIIOH HiIH

rpadukom

24.09.2025

16

[Ipumenenne nporu3BOIHOM ISt
ONPEACIICHUSI CKOPOCTH U YCKOPEHUS
rpoiiecca, 3aIaHHOT0 (HOPMYJIION WK
rpagpuxkomM

24.09.2025




17 Komnozunus Gpynkuuit 30.09.2025
18 Kommnozumust ¢pyHkimit 30.09.2025
19 Kommnozumus ¢pyHkimit 01.10.2025
20 I'eomerpuueckue o0pasbl ypaBHEHUH Ha

KOOPJIMHATHOM IIIIOCKOCTH 01.10.2025
21 I'eomeTrpuueckue 06pasbl ypaBHEHUH Ha

KOOPJAMHATHOM IIJIOCKOCTH 07.10.2025
” KonTponbhas pabora: "Hccnenopanue

(GyHKIUH ¢ TOMOIIBIO TPOU3BOTHOM" 07.10.2025
” [TepBooOpa3Hasi, OCHOBHOE CBOHCTBO

IepBOOOPA3HBIX 08.10.2025
24 [TepBo0OOpa3HbIe AIeMEHTAPHBIX (PYHKITHIHA.

[IpaBuia HaX0XICHHUS IEPBOOOPA3HBIX 08.10.2025
55 [TepBOOOpa3HbIE AIIEMEHTAPHBIX (PYHKITHIA.

[IpaBuia HaX0XACHUS IEPBOOOPAZHBIX 14.10.2025
2% Nurerpai. ['eomeTpryeckuii CMbICI

WHTErpaia 14.10.2025
7 Brruncnenue onpenenéHHOro nHTErpana

o gopmyne HeroTona-JIeliOHuIa 15.10.2025
)3 Brruncnenue onpenenéHHOro nHTErpana

o gpopmyne HeroTona-JleliOHuma 15.10.2025
29 [Ipumenenue uHTErpasa s HAXOXKACHUS

IO eH TIIIOCKUX PUTyp 21.10.2025
30 [IpumeHeHue uHTErpaa A HaXOXKIACHUS




00BEMOB reOMETPUUYECKUX Tell

21.10.2025

[Tpumeps! petennit auddepeHnranbHbIX

31 YpaBHEHHI 22.10.2025
0 [Ipumeps! pemenuit nudepeHnanbHbIX
YPaBHEHUU 22.10.2025
MaremaTtnueckoe MOJETUPOBAHUE
33 peaTbHBIX IPOLIECCOB C HOMOHII?'IO 05.11.2025
¢ depeHINaTbHbIX YpaBHEHHUM
34 KonTponbHas pabdora: "IlepBoobpasnas u
uHTerpan” 05.11.2025
35 Tpuronomerpuueckue GyHKIHH, UX
CBOWCTBA U TpapuKu 11.11.2025
36 Tpuronomerpuueckue GyHKIHH, UX
CBOICTBA U TpaduKu 11.11.2025
37 Tpuronometpuyeckue GyHKINHU, UX
CBOMCTBA U TpauKu 12.11.2025
18 Tpuronometpuyeckue GyHKINHU, UX
CBOICcTBa U rpaduku 12.11.2025
39 Tpuronomerpudeckue GyHKIIUH, UX
CBOICcTBa U rpaduKu 18.11.2025
OT60p KOpHEH TPUTOHOMETPUUECKUX
40 YPaBHEHUH C HOMOLLU:IO 18.11.2025
TPUTOHOMETPUUECKON OKPYKHOCTHU
OT60p KOpHEH TPUTOHOMETPHUIECKUX
41 ypaBHEHUH C HOMOIijo 19.11.2025
TPUTOHOMETPHUUYECKOM OKPY>KHOCTU
42 OT60p KOpHEH TPUTOHOMETPUICCKUX




YPaBHEHUH C TOMOULIBIO

. 19.11.2025

TPUTOHOMETPUUYECKOIN OKPY>KHOCTH

OT60p KOpPHEH TPUTOHOMETPUICCKUX
43 YPaBHEHUH C HOMOIJ_IEIO 75.11.2025

TPUTOHOMETPUYECKOI OKPYKHOCTH
44 Pemenue TpuronomMeTpuyecKux

HEPaBEHCTB 25.11.2025
45 Petienue TpuroHOMETpUYECKUX

HEPaBEHCTB 26.11.2025
46 Pelienne TpuroHoMeTpUYECKUX

HEPaBEHCTB 26.11.2025
47 Pemenne TpuroHoMeTpuYeCKuX

HEPaBEHCTB 02.12.2025

Konrponsnas padora: "I'paduku
¥ | Toerononerpmectne nepmencrse 02122025
49 OCHOBHBIE METO/IbI PEIICHUS

MOKa3aTeJIbHbIX HEPABEHCTB 03.12.2025
50 OCHOBHBIE METO/IbI PELICHHUS

ITOKA3aTEIbHBIX HEPABEHCTB 03.12.2025
51 OCHOBHBIE METO/IbI PEIICHUS

I0Ka3aTeJIbHbIX HEPABEHCTB 09.12.2025
5 OCHOBHBIE METO/IbI PEIICHUS

MOKa3aTeIbHBIX HEPABEHCTB 09.12.2025
53 OcCHOBHBIE METOIbI PEIICHUS

Jorapu(MUUECKUX HEPABEHCTB 10.12.2025
54 OCHOBHBIE METO/IbI PEIICHUS




Jorapu(MUUECKUX HEPABCHCTB

10.12.2025

OcHoOBHBIC MCTObI pCHICHUSA

> Jorapu(MUIECKUX HEPABEHCTB 16.12.2025
56 OCHOBHBIE METO/IbI PETLICHHS

norapu(pMUUECKUX HEPABEHCTB 16.12.2025
57 OCHOBHBIE METO/IbI PEILICHHS

HPpAIMOHAILHBIX HEPABEHCTB 17.12.2025
58 OCHOBHBIE METOIbI PEIICHUS

MppaLMOHAIILHBIX HEPABEHCTB 17.12.2025
59 OCHOBHBIE METOIbI PEILICHUS

HMPPALMOHAIIBHBIX HEPABEHCTB 23.12.2025
60 OCHOBHBIE METO/IbI PEILICHHS

HppallMOHAJIbHBIX HEPABEHCTB 23.12.2025
61 I'paduueckue MeTO/1bI pereHus

HppalMOHAIIBHBIX YPABHEHHI 24.12.2025
& I'padmyueckue MmeTo 11 perieHus

MPPALMOHAIIBHBIX YPaBHEHUU 24.12.2025
63 I'padmueckue MmeTo b1 perieHus

MOKa3aTeNIbHBIX YPaBHEHUI 30.12.2025
64 I'paduueckue MeTOIbI peIIeHus

MOKa3aTeIbHBIX HEPABEHCTB 30.12.2025
65 I'padmyeckue MeTo b1 perieHus

Jorapu(PMUUECKUX YpaBHEHUN 13.01.2026
66 I'paduueckue MeTOIbI peIIeHUs

norapuMHUYECKUX HEPABEHCTB 13.01.2026
67 I'paduueckue MeTOIbI peIIeHus

Jorapu(MUIECKUX HEPABCHCTB 14.01.2026




68

I'padmyeckue MeToaBI peHIcHUS
MOKa3aTeIbHBIX U JIOTApU(PMUIECKUX
YpaBHEHHI

14.01.2026

69

I'pacdmyeckue MeToapl pemeHus
MOKAa3aTeIbHBIX U JIOTAPUPMUIECKUX
YPaBHEHUU

20.01.2026

70

I'padmyeckue MeToabl pemeHus
MOKAa3aTeIbHBIX U JIOTApU(PMUIECKUX
HEPaBEHCTB

20.01.2026

71

I'padnyeckue MeToabl pereHus
MOKa3aTeIbHBIX U JIOTApU(PMUYECKUX
HEPaBEHCTB

21.01.2026

72

KonTponbHas padora: "UppanuoHanbHsle,
MOKa3aTeIbHbIE U JIOTapU(PMUUECKHE
HepaBeHCTBa"

21.01.2026

73

KommnnekcHble yncia. Anredpanyeckas u
TpUTOHOMETpUYEcKast (POPMBI 3aITUCH
KOMIUIEKCHOTO YHcia

27.01.2026

74

KommnekcHbie uncna. Aiaredpanyeckas u
TpUTOHOMETpHUUYEcKas (HOPMbI 3aMUCU
KOMIUIEKCHOT'O YHCIIa

27.01.2026

75

ApudmMeTruecKkue onepauu c
KOMIIJICKCHBIMHA YU CJIaMU

28.01.2026

76

Apudmernueckue onepanuu ¢
KOMIUIEKCHBIMU YHCJIaMU

28.01.2026

77

N306pakeHne KOMIUIEKCHBIX YHCeN Ha
KOOPJWHATHOW TNIOCKOCTH

03.02.2026

78

N3o0pakeHne KOMIUIEKCHBIX YHCEIT Ha




KOOPJAMHATHOM MJIOCKOCTH

03.02.2026

®opmyna Myaspa. Kopuu n-oii crenenu

7 13 KOMIUIEKCHOTO YHCIIa 04.02.2026
20 ®opmyna Myaspa. KopHu n-oii crenenu

13 KOMIUIEKCHOT'O YHCIIa 04.02.2026

[IpuMeHeHre KOMIIEKCHBIX YHCEIT JIst
81 penreHus PU3NIECKUX U TE€OMETPUICCKIX 10.02.2026

3a/a4y
%) KonrponsHas pabota: "KommekcHbie

yucna" 10.02.2026
83 Harypanbnblie u nensie uncia 11.02.2026
84 HarypanbHble u nenpie yncia 11.02.2026
25 [IpuMeHeHne npru3HaAKOB IETUMOCTH

LEBIX YHUCEI 17.02.2026
26 [IpuMeHeHne MpU3HAKOB IETUMOCTH

LIEJIBIX YHCEI 17.02.2026
87 [IpuMeHeHne npu3HaAKOB IETUMOCTH

mensix uncen: HOJL u HOK 18.02.2026
28 [IpuMeHeHne npru3HaAKOB IETUMOCTH

nenbix yncen: HOJl u HOK 18.02.2026
20 [IpuMeHeHne MpU3HAKOB IETUMOCTH

LEJBIX YUCEJI: OCTATKH 110 MOIYJIIO 24.02.2026
% [IpuMeHeHne MpU3HAKOB IETUMOCTH

LIEJIBIX YHCEN: OCTATKH IO MOJIYJIIO 24.02.2026
91 IIpuMeHeHne NPU3HAKOB IEIMMOCTH




LEJIBbIX YHUCCII: AJITOPUTM EBKJ'II/II[a JUIA
pPCIICHUA 3aia4 B LCJIbIX YKUCJIaX

25.02.2026

92

Kontponbnas padota: "Teopus menbrx
yucen"

25.02.2026

93

Cucrema 1 COBOKYITHOCTb YpaBHEHUH.
PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CIIEZICTBUSA

03.03.2026

94

Cucrema 1 COBOKYITHOCTb YpaBHEHUH.
PaBHOCHIIBHBIE CHCTEMBI H CUCTEMBI-
CIIeJICTBUS

03.03.2026

95

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX
YpaBHEHUI

04.03.2026

96

OCHOBHBIE METO/bI PELLICHUS CUCTEM U
COBOKYITHOCTEN UPPALMOHATIBHBIX
YpaBHEHUU

04.03.2026

97

OCHOBHBIE METO/IbI PEILIEHUS CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHBIX
ypaBHEHUI

10.03.2026

98

OcCHOBHEBIE MCTOJbI PCIICHUA CUCTEM U
COBOKYITHOCTEMN MOKA3aTEIbHBIX
YpaBHEHUI

10.03.2026

99

OCHOBHBIE METObI PELLICHUS CUCTEM U
COBOKYITHOCTEH JorapupMuuecKkux
YpaBHEHUU

11.03.2026

100

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEH Jorapu(pMuueckux
YpaBHEHUU

11.03.2026




101

[IpuMeHeHnEe CHCTEM K PEILECHUIO
MaTeMaTHYeCKUX 3ajay U 3a7a4 u3
pa3IUYHBIX 001aCTe HAYKH U pPeaTbHOU
YKU3HU, UHTEPIIPETALUs TOTyYEHHBIX
pe3yIbTaToB

17.03.2026

102

IIpuMeHeHHEe CUCTEM K PELLEHUIO
MaTeMaTUYECKHUX 3a/1a4 U 3a]1a4 U3
pa3IMyYHbIX 00J1acTel HayKU U peaibHOI
YKWU3HM, HHTEPIIPETALUs ITOJTyYEHHBIX
pe3ysbTaToB

17.03.2026

103

[IpuMeHeHrEe HEpaBEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a/1a4 U3
pa3IMYHbIX 00JIacTeN HAyKU U peanibHOI
YKU3HM, HHTEPIIPETALUS OJTyYEHHBIX
pE3yJIbTaTOB

18.03.2026

104

KonrtponsHas padora: "Cucremsl
paLoHaIbHBIX, UPPALUMOHAIBHBIX
MOKa3aTeIbHBIX U JIOTrapUPMHUUECKUX
ypaBHeHU"

18.03.2026

105

PanyoHanbHbIE ypaBHEHHUs ¢ TapaMeTpamMu

24.03.2026

106

ParmonanbHble HEPaBEHCTBA C
napaMmeTpamMu

24.03.2026

107

PaHI/IOHaHBHHe CUCTCMBLI C ITapaME€TpaMu

25.03.2026

108

WppanmoHansHble ypaBHEHHUS,
HEpaBEHCTBA C IapaMeTpamMu

25.03.2026

109

HppaunoHalibHbIE CUCTEMBI C




napaMeTpamMu

07.04.2026

110

[Toka3aTenbHbIE ypaBHEHNUS, HEPAaBEHCTBA
C rmapaMeTpaMu

07.04.2026

111

Iloka3zaTenbHbIE CUCTEMEI C napameTpamMu

08.04.2026

112

Jlorapudmuueckue ypaBHEHUS,
HEpaBEHCTBA C [TapaMeTpaMu

08.04.2026

113

JlorapupmMuueckme CuCTEMBI C
napaMeTpamMu

14.04.2026

114

Tpuronomerpuieckue ypaBHEHHS C
napameTpaMu

14.04.2026

115

Tpuronomerpudecknue HepaBeHCTBA C
napaMeTpamMu

15.04.2026

116

TpurosHomMeTpuyeCKre CUCTEMBI C
rapaMeTpamMu

15.04.2026

117

[TocTtpoenue u uccnenoBaHue
MaTeMaTHYECKUX MOJIEIIEH PEAIbHBIX
CUTYAaIMi C IOMOLIBIO YPABHEHUH C
rapameTpaMu

21.04.2026

118

ITocTpoenue u ucciegoBanue
MaTeMaTUYECKUX MOJENIEH peaabHbIX
CUTYAaILUH C IOMOLIBbIO CUCTEM YPABHEHUN
C IIapaMeTpamu

21.04.2026

119

ITocTpoenue u uccinenoBaHue
MaTeMaTUYECKUX MOJENIEH peaabHbIX
CUTYAaILUH ¢ IOMOLIBLIO CUCTEM YPABHEHUN
C IIapaMeTpamu

22.04.2026

120

KonTponbhas padota: "3agauu ¢




napameTpamu”

22.04.2026

121

[ToBTOpenue, 060061IeHNE,
cucTemarusanus 3HaHui: "YpaBuenus"

28.04.2026

122

[ToBTOpenue, o600mEH e,
cucremarusauus 3HaHuil: "YpaBHenus"

28.04.2026

123

[ToBTOpeHme, 06001IEHNE,
cUCTeMaTu3alus 3HaHuil: "Y paBHEHUS.
Cucremsl ypaBHEeHHH"

29.04.2026

124

[ToBTOpenue, 06001EeHNE,
cucremaTtusanus 3Hanui: "HepaBencrsa"

29.04.2026

125

[ToBTOpeHue, o600mEH e,
cucremarusanus 3Hanui: "HepaBeHncrsa"

05.05.2026

126

[ToBTOpenue, o600mEHNE,
cucremarusanus 3Hanuil: "HepaBencrsa"

05.05.2026

127

[ToBTOpeHME, 00600IIEHNE,
cucreMartuzanus 3Hanuil: "[IpousBoanas u
€€ nmpuMeHeHue"

06.05.2026

128

[ToBTOpeHue, 06001IEHNE,
cuctemarusanus 3Hanui: "[IpousBogHas u
e€ npumeHeHue"

06.05.2026

129

[ToBTOpenue, 06001IeHNE,
cucrematusanus 3Hanui: "[IpousBoaHas u
e€ npumeHeHue"

12.05.2026

130

[ToBTOpeHnue, 06o0IIeHNE,
cucremarusauus 3Hanui: "MuTerpan u ero
npuMeHeHue"

12.05.2026

131

[ToBTOpEeHME, 0000IIEHNE,
cucreMartuzaius 3HaHuil: "OyHkun"

13.05.2026




[ToBTOpenue, o6o0IIEHNE,

132 cucreMartu3anus 3HaHuil: "Oyukoun" : 13.05.2026
133 [ToBTOpEeHME, 0000IIEHNE, 1

cucremarusanus 3Hanui: "Oynkuun" 19.05.2026
134 HroroBas koHTposIbHAs paboTa 1 1 19.05.2026
135 HroroBas koHTponbHas paboTa 1 1 20.05.2026
136 [ToBTOpEeHme, 0600IeHKE, 1

cUCTEMaTH3alusl 3HAaHUU 20.05.2026

OBILEE KOJIMYECTBO HACOB I10 136 10

[NTPOTPAMME







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMOBI

10 KVIACC

Kon
MPOBEPSIEMOT0
pe3yJabTara

1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
00pa3oBaTe/IbHOM NPOrpaMMbl CpeIHero 001ero oopa3oBanus

Yucna ¥ BEIMUCICHUS

1.1

OHGpHpOBaTB MOHATUSAMHU: PALUOHAIIBHOC U I[ef/'ICTBI/ITCJILHOG qucJIo,
OOBIKHOBEHHAS U JCCATHYHAsA I[p06b, IMPOICHTHI

1.2

BrImoHATE apI/I(l)MeTI/I‘ICCKI/IC orcpanuun C PaOHAIbHBIMHA u
I{CﬁCTBHTGHLHHMI/I YHCIaMH

1.3

BoimonHaTe npuOamkEHHbIE BHIYUCICHUS, UCIIONB3YS TpaBuia OKpYIJIeHus,
JienaTh NPUKUIKY U OLIEHKY pe3yJIbTaTa BEIYMCICHUN

1.4

OnepupoBaTh MOHATHSIMM: CTENEHb C LEJIBIM IOKa3aTelIeM, CTaHAApTHas
dopma 3amucu AEHCTBUTEIHHOTO YHCIIA, KOPEHb HATYypPAIbHOW CTEICHU;
UCTIONIb30BaTh MOJIXOMANIYI0 (POpPMY 3alUCH JECHCTBUTEIBHBIX YUCE IS
pelIeHNs MPAKTUUECKUX 3a7a4 U IPEICTaBICHUS JaHHbBIX

1.5

OnepupoBaTh NOHATUAMH: CHHYC, KOCHHYC U TAHT'€HC IIPOU3BOJIBHOTO yTJIa;
UCIIOJB30BATh  3alMCh  INPOM3BOJIBHOTO  yIria  4epe3  oOpaTHbIE
TPUTOHOMETPHUUYECKHE (PYHKITUH

ypaBHeHI/IH H HCPABCHCTBA

2.1

OnepupoBaTh MOHATHIMH: TOXJECTBO, ypaBHEHUE, HEPABEHCTBO, IIEJIOe,
palyoHaIbHOE, uppalroHalbHOE ypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPHUECKOE ypaBHEHHE

22

BrimonsaTe npeoOpa3oBaHus TPUTOHOMETPHUYECKUX BBIPAXKEHUH U peraTh
TPUTOHOMETPUYECKUE YPABHEHUSA

2.3

BremonHaTe peobpazoBaHus LENbIX, PAllMOHATIBHBIX M HPPALMOHATBHBIX
BBIpQKCHUH ¥ pellaTh OCHOBHBIE THUMBI IIENBIX, PAIMOHANBHBIX |
UPpALMOHATILHBIX YPaBHEHHUM U HEPABEHCTB

24

HpI/IMerlTB YpaBHCHHUA W HEPABCHCTBA JIA PCUICHUA MATCMATHYCCKUX
3aa4 1 3a7ia4 U3 pas3JIMIHbIX obOmacrei HAaYKHU U pCaJIBHOﬁ KHU3HHU

2.5

MonenupoBaTh pealbHBIE CUTyallMd Ha SI3BIKE aIreOpbl, COCTaBIATh
BBIPAXKEHHUSI, YPABHECHMS, HEPABEHCTBA 110 YCJIOBHUIO 3aJa4M, MCCIEAO0BATh
MIOCTPOEHHBIE MOJIEH C UCIIOIb30BAaHUEM allliapara anreOpbl

OyHKIHIH U TpaPuKu

3.1

OnepupoBaTh NOHATUAMU: (QYHKIUS, CIIOCOOBI 3aJaHUs (PYHKIIMH, 00JIACTh




OTIPEJICIICHNsT M MHOXECTBO 3HA4eHMH (QYHKIUH, Tpahuk QYHKIHH,
B3aUMHO 0OpaTHbIe (QYHKIIUN

OnepupoBaTh TMOHATUSAMH: UYETHOCTh M HEUYETHOCTh (DYHKIHMM, HYJIH

32
GYHKIIUH, TPOMEKYTKH 3HAKOIOCTOSIHCTBA
33 Hcnonbs3oBath rpaduku GyHKIUHN IS pellieHUs] ypaBHEHUN
34 CtpouTh ¥ UuTaTh rpaduKH JTUHEHHON HYHKIIMH, KBAJPATHUYHON (QYHKIINH,
' CTETIeHHO! (DYHKIIMH C LIEJIBIM ITOKa3aTesleM
Hcnonp3oBate rpaduku (QyHKIUH A0S HUCCIEAOBAHUS TMPOLIECCOB U
3.5 3aBUCUMOCTEH NpU pEIICHUH 3a1ad U3 JIPYTHX y4eOHBIX MPEJAMETOB U
peasibHOM KU3HU, BBIpaKaTh (OpMyJiaMy 3aBUCUMOCTH MEX/1y BETUUNHAMHU
4 Hauvana maremaTudeckoro aHanusa
41 OnepupoBaTh MOHATHAMHU: IIOCIEIOBATEIBHOCTh, apuU(pMeTHYecKas H
' reoMeTpHuecKasi IpOrpeccuu
42 OnepupoBaTh TMOHATUSMU: OECKOHEYHO YyOBIBAIOIIAs TEOMETpHYECKAs
' nporpeccusi, CcyMmMa 6€CKOHEUHO YOBIBaIOLIEH T€OMETPUUYECKON POrPecCHH
43 3anaBath NOCIEI0BATEILHOCTH PA3IMYHBIMU CIIOCO0aMHU
44 Hcnons30BaTh CBOWMCTBA MOCIEAOBATENBHOCTEM W MPOTPECCUd  JiA
' pEeIIeHUs pealibHBIX 33724 MPHUKIAIHOTO XapaKTepa
5 MHoOkecTBa U JIOTUKA
5.1 OnepupoBaTh MOHATHSIMH: MHOKECTBO, ONIEpalliy HaJl MHOXKECTBAMHU
Hcmons30BaTh  TEOPETUKO-MHOXKECTBEHHBIN  ammapar Juis  ONMCAHUS
52 peaNIbHBIX MPOIIECCOB U SIBJICHMI, MPU PEIICHUH 3a/1a4 U3 APYTUX yUeOHbIX
MIPEIMETOB
53 OnepupoBaTh  MOHATHAMHU:  ONpENENIeHHe,  TEOopeMa,  CIIE/ICTBHE,
' JI0Ka3aTeIbCTBO
11 KJIACC
Kox .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NPOBePsIeMOro .
00pa3oBaTeIbHOM NPOrpaMMbI CpeIHero 001Iero oopa3oBanus
pe3yJabTara
1 Yucna v BEIYMCIICHUS
OnepupoBaTh MOHIATUSIMM: HATypaJbHOE, LEJI0€ YHUCIO; HCIOIb30BaTh
1.1 OPU3HAKU JEIMMOCTH UENbIX YHCEN, pPa3lIo’KeHUE 4YHClia Ha IMPOCThIe
MHOXHTEJH JJIs1 pEIICHUS 33124
1.2 OniepupoBaTh MOHSATUEM: CTEIIEHb C PALIMOHATIBLHBIM ITOKa3aTeNeM
13 OnepupoBaTh MOHATUSAMU: JTOTapU(PM UYKCIA, TECATUYHBIE U HATypallbHbIC
' JorapUPMBbI
2 YpaBHEHHS U HEPABEHCTBA




2.1

[IpumensiTh CBOWCTBA CTENEHH JUIs IpeoOpa3oBaHUSl  BBIPAKEHHIA,
OTepUpOBaTh TMOHATUSMU: TOKa3aTelIbHOE YypaBHEHHWE M HEPaBEHCTBO;
peliaTh OCHOBHBIE THIIBI TTOKA3aTENbHBIX YPAaBHEHUIN U HEPABEHCTB

22

BemmonHsaTh  mpeoOpa3oBaHMs  BBIPAKEHHUH, COAEpXKAIIUX  JIOTapH(MBI,
ONEepUpPOBaTh MOHATUSAMU: Jorapu(pMuueckoe ypaBHEHHE U HEPABEHCTBO;
pelIaTh OCHOBHBIE THIIBI JIOTAPU(PMUUECKUX YPAaBHEHUIN U HEPABEHCTB

23

Haxonuts pemenys NpoCcTeNINX TPUTOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHEHHBIX ypaBHEHUN U €€ pelIieHue;
UCIIONIb30BaTh CUCTEMY JIMHEHHBIX YPAaBHEHUH Ui PEIICHUS MPAKTHUECKUX
3ama4

2.5

HaxoauTe pemennst npocTeNmx CUCTEM U COBOKYITHOCTEN pallMOHAIbHBIX
YPaBHEHU! U HEPABEHCTB

2.6

MO,Z[GJII/IpOBaTL PCAJIbHBIC CHUTyallUM Ha A3bIKC aJIFC6pr, COCTAaBJIATHb
BBIPpAXKCHUS, YPABHCHUA, HCPABCHCTBA MU CHUCTCMBI 110 YCJIOBHIO 3aJa4H,
HUCCIICAOBATH ITOCTPOCHHBIC MOACIIN C UCITIOJIB30BAHUCM allriapara anre6pbl

OyHKIMU U TpaPUKu

3.1

OnepupoBaTh MOHATUSAMH: TepHOAWYECKass (QYHKIHSA, MPOMEXKYTKH
MOHOTOHHOCTH (YHKIHH, TOYKH IKCTpeMyMa (YHKIMH, HauOoJbIIee H
HAUMCHBIIICC 3HAUYCHUSI q)YHKHI/II/I Ha IMPOMCKYTKE; HCIIOJIb30BaATh UX JIA
uccaeaoBaHus PyHKITNH, 3aJaHHOU rpaduKom

3.2

OnepupoBaTh NOHATUAMU: TPaQUKU MMOKA3aTEIbHOMU, JorapupMuueckoil u
TPUTOHOMETPUUYECKUX  (PYHKLUUH; H300pakaTb MX Ha KOOpPAMHATHOM
IUIOCKOCTH U UCTIOJIb30BaTh JIJISl pEIICHNs YpaBHEHUN U HEPABEHCTB

3.3

N300pakaTh Ha KOOPIAUHATHOM MJIOCKOCTHU Ipa(UKK TMHEHHBIX YpaBHEHHH
Y UCMOJIb30BaTh UX JJISl PELIEHUS] CUCTEMBbI JIMHEHHBIX YpaBHEHUM

3.4

Ucnonb3oBate rpadgukud  QyHKIUH Ui UCCIICOBAHMS TPOIECCOB U
3aBHCHMOCTEH U3 IPYTUX y4eOHBIX AUCIUTUIHH

Hauama maTeMaTH4EeCKOIr0o aHaIn3a

4.1

OnepupoBaTh MOHITHIME: HEMPEephIBHAS (DYHKIIKS, MPOU3BOAHAS HYHKIUH;
UCIIOJIb30BaTh T€OMETPHUSCKUNA U (PU3UYECKHUI CMBICT MPOW3BOIHOMN st
peLIeHus 3a1a4

4.2

Haxomute  mpou3BOAHBIE  DJIEMEHTAPHbIX  (DYHKIMH,  BBIYUCIATH
MIPOM3BOJIHBIE CYMMBI, TIPOU3BEICHHS, YACTHOTO (DYHKIIMI

43

Hcnonb3oBare  NPOM3BOJAHYIO Uil MUCCIElOBaHWs  (yHKIMM  Ha
MOHOTOHHOCTb M AKCTPEMYMBbI, IPUMEHATh PE3YyJbTaThl HCCIEAOBAHUS K
MOCTPOCHHIO IpahuKOB

44

Hcnons30BaTh MMPOU3BOAHYIO IJIA HAXOXACHHUA HAWJITYUYLICTO PCIICHHUA B
MMPUKIAAHBIX, B TOM YHCJIC COOUATIBbHO-O0KOHOMUYCCKHX, 3aaadax

4.5

OnepupoBaTh MNOHATHAMHU: IEpBOOOpa3Has M HMHTErpajl; IOHUMATh
reOMEeTPUYECKHU U (PU3NYECKUN CMBICT UHTErpaja

4.6

Haxoautb nmepBooOpa3Hble 3JI€MEHTAPHBIX (PYHKIMMA, BEIYUCIISTH HHTETPAT




o ¢popmyne Hperotona — JleiiOHura

4.7

Pemats MPUKJIAAHBIC 3a/1a4i, B TOM YHUCJIC COLIMAJIBHO-3KOHOMUYCCKOTO U
d)HSquCKOl"O XapakTepa, CpCaACTBAMHU MAaTCMATUUCCKOI'O aHaJIn3a




IMPOBEPAEMBIE DJIEMEHTbBI COAEPKAHUSA

10 KITACC

IIpoBepsieMblii 3J1IeMEHT COEPKAHUS

Kon
1 Uucna v BBIYMCICHUS
Pammonanbupie  unciaa. OOBIKHOBEHHBIE M JECATUYHBIE JIpOOM, TPOLIEHTHI,
L1 OeCKOHEUHbIE MePUOINYECKHe Tpodu. ApudmMeTnueckue onepannu ¢ panuoHaIbLHBIMU
' qrcIaMH, TIPeoOpa30BaHMs YUCIOBBIX BhIpakeHui. [Ipumenenne apoOeii u mporeHToB
JUISL pEeLIeHUs IPUKIIAJAHBIX 3a]1a4 U3 Pa3IMYHBIX OTpaciiel 3HaHUI U peabHON KU3HU
JleiicTBuTenbHbIC Yynca. ParmonanbHble M HppalMoHaIbHbIE Yncia. ApupMeTnyecKue
1.2 ONepaluu C JCHCTBUTENBHBIMU 4HcIaMH. [IpuOMKEHHBIE BBIUMCICHUS, TpaBHiIa
OKpYIJIEHUS, IPUKN/IKA U OLICHKA Pe3yJIbTaTa BEIYMCICHUN
Crenens ¢ 1ienpiM okasareneM. CtangapTHas popMa 3amucH JeHCTBUTEILHOTO YHCTIA.
1.3 Hcnonp3oBanue noaxoxasmeil (opMel 3aMCH AEHCTBUTEIbHBIX YUCEN ISl PELICHUS
IIPAKTUYECKUX 3a7a4 U IPEICTABICHNS JaHHbBIX
14 ApudpmeTnueckuii KOpeHb HaTypalbHOM cTeneHu. JleHcTBus ¢ apupmMeTHuecKUMHU
' KOPHSIMH HaTypaJbHOW CTENIEHU
15 CuHyc, KOCMHYC UM TaHIE€HC YHCIIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHI€HC YHACIOBOrO apryMeHTa
2 VYpaBHEHMsI 1 HEpAaBEHCTBA
2.1 ToxnaecTBa u TOX/1€CTBEHHBIE TPE0OpPa30BaHUS
) [IpeobpazoBaHne TPUTOHOMETPUUYECKHUX BBIpaXXeHUNH. OCHOBHBIE TPUTOHOMETPHYECKUE
' bopmyIIBI
23 VYpaBHeHue, KopeHb YypaBHEHHUs. HepaBeHCTBO, pellleHHEe HepaBeHCTBAa. MeTon
HHTEPBAJIOB
24 Pemenue nenbix u 1poOHO-paliOHAIbHBIX YPaBHEHUN U HEPABEHCTB
2.5 Pemrenne nppaoHaabHbIX YPaBHEHUN U HEPABEHCTB
2.6 | Pemenue TpUTOHOMETPUYECKUX YPAaBHEHUI
27 [IpumeHeHne ypaBHEHUHN 1 HEPABEHCTB K PEIICHUIO MaTeMaTHUECKHX 3aja4 U 3a/1a4 U3
' pa3nuyHbIX 001acTeil HAyKU U peabHOM KU3HU
3 OyHKIUH U rpaduKu
11 Oyuknms, crnocodbl 3amanus ¢yHkiuu. ['paduk dyskinuu. B3aumHo oOpatHbie
’ GbyHKIUH
19 OOGsacTe ompenesieHUs] W MHOXECTBO 3HaueHWd QyHkiuu. Hymu  QyHKOmm.

[TpomexyTKH 3HAKONOCTOSHCTBA. YETHBIC M HEUETHBIC (PYHKIIUU




13 CrenenHas GyHKIMS C HaTypajIbHBIM U IIeNbIM MoKa3zareneM. EE cBoiicTBa u rpaduk.
’ CaoticTBa U rpauK KOpHS 1-0l CTETICHU
14 TpuroHomeTpuyeckass OKpPYKHOCTb, OMpEACIEHUE TPUTOHOMETPUUECKHUX (YHKIIHIA
’ YHUCJIOBOr'O apryMeHTa
4 Hauana maremaTtuueckoro ananusa
41 IlocmemoBaTenbHOCTH, CHOCOOBI  3aJaHus  IOCJENOBATEILHOCTEH. MOHOTOHHEIE
' HIOCJICIOBATEILHOCTH
ApudmeTndeckass U TeOMETpHYECKas Mporpeccuu. beckoHeyHO yObIBaromas
4o | TEOMETpHYeCKas MpOrpeccus. CymMa OecKOHEYHO YOBIBAIOLIEH TIe€OMETPUYECKON
' nporpeccuu. Popmyiia CIOXKHBIX MPOLEHTOB. lcmonb3oBaHUE NPOrpeccuu Uit
pelIeHNs peajJbHbIX 3a/1a4 PUKIIAAHOIO XapaKkrepa
5 MHokecTBa U JI0TMKa
MHOXeCTBO, oOmnepaluy Haj MHOXecTBaMu. Jlmarpammbelr Oiinepa — BeHHa.
5.1 [IpumeHeHre TEOPETUKO-MHOKECTBEHHOIO — ammapara Uil ONUCaHUs  PEaJIbHbIX
MIPOLIECCOB U SIBJICHUI, TIPU PELICHUH 3a/1a4 U3 IPYTHX YUYEOHBIX TPEIMETOB
5.2 Ornpenenenue, TeopemMa, ClIeICTBHE, JOKa3aTEIIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COIEPKAHMUS
1 Yucna u BEIYUCTICHUS
1.1 HatypanbeHble u nenslie ynucna. [Ipu3Haky 1eIMMOCTH HENBIX YUCE
1.2 Crenens ¢ palluoHaIbHBIM NTOKa3aresieM. CBOMCTBa CTENIEHU
1.3 Jlorapudm ymncna. JlecaiTuaabie U HATYpaIbHBIC Jorapu(Mbl
2 VYpaBHEHHMs 1 HEPABEHCTBA
2.1 [TpeoOpa3zoBaHue BEIpRXKEHUMN, COAECPIKAIINXK JTOTapUPMBbI
2.2 [IpeoOpazoBanme BRIpAXKECHHH, COACPIKAITUX CTEIIEHU C pallMOHATBHBIM ITOKa3aTeIeM
23 IIpuMmepsl TPUTOHOMETPUYECKUX HEPABEHCTB
24 [loka3zaTenbHbIe ypaBHEHUS! U1 HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS 1 HEPAaBEHCTBA
26 Cucrembl TMHEHHBIX YpaBHEHU. Pellienre mpukiaaHbixX 3a71a4 ¢ TOMOIIBIO CHCTEMBI
' JIMHEWHBIX YPAaBHEHUN
2.7 CucTtemMbl U COBOKYITHOCTH PAIlMOHAJILHBIX YPAaBHEHUN U HEPABEHCTB
)8 [IpumeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUIO MAaTEMATHUECKUX 3a/1a4
' W 3a71a4 U3 pa3IMuHbIX 001acTel HayKu U peaslbHOM JKHU3HU
3 @YHKIMY U TpapuKu
3.1 Oyuknus. [lepuoanueckue ¢yHkiuu. [IpoMexyTkn MOHOTOHHOCTH (DYHKIIHU.
Makcumymbl 1 MUHUMYMBI (yHKIuH. HanOosnbiiee W HauMeHbIIee 3HAYCHUE




(GYHKIIUM Ha IPOMEXKYTKE

32 Tpuronomerpuueckre GpyHKIUH, UX CBOHCTBA U TPadUKH
33 [TokazaTenpHas u JorapudmMudeckas GyHKIIUH, UX CBOWCTBA U TpadUKH
34 Hcnonp3oBanue rpadukoB (pyHKIMHA 115 pelIeHus] ypaBHEHHHA U TMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB GYHKIIUHI IS KCCIIETOBAHMSI IPOLIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpbIE€ BO3HUKAIOT NPU PELICHUH 337a4 M3 JPYrHX Y4eOHBIX MPEIMETOB U
pETBbHON KU3HU
4 Hayaya MmaTeMaTn4ecKkoro aHaimsa
4.1 HenpepoiBable GyHKIMH. MeTox HHTEPBAJIOB AJIsl pEIICHUS HEPAaBEHCTB
4.2 [IpousBoanas pyHkun. ['eomeTpudeckuit u GU3MUECKUNA CMBICIT TPOU3BOIHOM
43 [IpousBoaHbie 3neMeHTapHbIX GYHKIUH. POpMyJbl HaXO0XKAECHUS MPOU3BOAHOMN
' CYMMBI, IPOU3BEICHUS U YACTHOTO (DYHKIUN
[IpumeHeHne TPOU3BOAHONW K UCCIEJOBaHUIO (YHKIMI HAa MOHOTOHHOCTH U
4.4 sKCTpeMyMbl. HaxoxaeHne HanOONbIIero U HauMEHbBIIETO 3HaYeHHUsS (YHKIHUU Ha
OTpE3Ke
[IpuMeHeHne TpoOU3BOAHON U1l HAXOKIECHUS HAWIY4YlIEro PEIIeHUs B MPUKIIAIHbBIX
4.5 3ajayax, Ui ONpENeNIeHHs CKOPOCTH TIpolecca, 3aJaHHoro (opmynoil wumm
rpadukom
4.6 [TepBooOpa3nas. Tabnwuiia nepBoOOpa3HBIX
47 WuTterpai, ero reoMmeTpudeckuii U GU3NUECKuii cMbIci. Boruncienne uuTerpaia mo

dbopmyne HetoTona — JleiiOHua




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOMN
POI'PAMMBI CPEJHEI'O OBILEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TpeOOBaHUS K NIPeAMETHBIM Pe3yJ1bTATaM 0CBOCHHS
NpoBepPsIeMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 0011ero
TpeOOBaHUS o0pa3oBaHus

Brnagenne MeromaMu J0Ka3aTeNbCTB, QJITOPUTMAMH PEIICHHS 3aJ1ad;
yMeHHEe (OPMYJIHPOBATH W OINEPUPOBATH TOHSATHSIMHU: OIpEICICHHUE,
aKCMOMa, TeopeMa, CIEICTBUE, CBOWCTBO, TPHU3HAK, [0KA3aTEIbCTBO,
paBHOCHIIbHBIC (DOPMYJIMPOBKH; TPUMEHSTh MX; YMEHHE (OPMYJIUPOBATH
oOpaTHO€ M NPOTUBOMOJIOXKHOE YTBEPXKACHHUE, NMPUBOAUTH HPUMEPHl U
KOHTPIPUMEPBI, KCIOJIb30BaTh METOJ MaTeMaTHYeCKOW HHIYKIIUH;
IMPOBOAWTE AOKA3aTCIbHBIC PACCYKICHUA IIPHU PCHICHUHA 3aaa4, OCHUBATb
1 JOTHYECKYI0  MPAaBHIBHOCTh  PACCYKICHHI, yMEHHE OIEPUPOBATH
IOHATUAMMU: MHOXKECTBO, MOAMHOXCECTBO, OIICpallMi HAJl MHOXKCCTBAMU;
YMEHHE  UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBCHHBIM  ammapar s
OIMMCaHUs PCAJIbHBIX IMMPOLECCOB U SIBJIEHUU U npu pCliCHUM 3a71a4, B TOM
YHCIIe U3 IPYTHX YYEOHBIX MPEIMETOB; YMEHHE ONEPUPOBAThH MOHATHUSIMU:
rpad, cBs3HBIN rpad, 1epeBo, UK, rpad Ha TUNIOCKOCTH, YMEHUE 3a]1aBaTh
Y OIUCHIBATh rpadbl pa3IMIHBIMK CIIOCOOAMU; MCIIONIL30BaTh rpadbl Mpu

pelieHuu 3a1a4

2 YMeHue onepupoBaTh MOHSITHSIMH: HATypaJIbHOE YHUCIO, IEJI0e YHCIIO,
CTETICHb C IIEJIbIM ITOKa3aTesieM, KOpEeHb HATYPaJbHOW CTETNICHU, CTETICHD C
palOHAJIBHBIM TI0KAa3aTeCJICM, CTCIICHL C ﬂeﬁCTBHTCHBHBIM II0Ka3aTcJIeEM,
Jorapu(M 4YHUClia, CHHYC, KOCHHYC M TaHTEHC INPOU3BOJIBHOTO YHUCIIA,
OCTaTOK 10 MOJYJIO, PalMOHAIBHOE YHCIIO, HPPALUOHAIBHOE YHCIIO,
MHOXKECTBA HATYPaJbHBIX, WENbIX, PAIMOHAIBHBIX, JEHCTBUTEIBHBIX
YUCCJI; YMCHHC HMCIIOJIL30BAaTh NIPHU3HAKU ACIIMMOCTH, HauMEHBIIINHN O6H_[I/II\/JI
JeTUTeNIh W HaWMEHbIIee oOlee KpaTHoe, ajlropuT™M EBkimaa mpu
pelICHUN 3a4a4, 3HAKOMCTBO C pas3IMYHbIMU MNO3UIHUOHHBIMHU CUCTCMaMU
CUHMCJICHUS; YMEHHE BBITIOIHATH BEIYUCICHHE 3HAYCHUN U TIPEOOpa3OBaHMUSI
BBIPOKEHUH CO CTeMeHsMU W Jjorapudmamu, mpeoOpa3oBaHus IPOOHO-

PpanrOHAJIbHBIX BBIpa)KGHHfI; YMCHHUC  OIICPHUPOBATL  INOHATHAMU:

IOCICaA0BAaTCIIbHOCTD, apI/Iq)MCTI/I‘-IGCKa}I nporpecCusa, ICOMCTPHYCCKAA




nporpeccusi, OECKOHEYHO YyObIBalolasi TeOMETpUYEeCcKas MpOrpeccus;
YMCHHUC 3aaBaTb IMOCICAOBATCIBHOCTH, B TOM YHCJIC C IOMOLIbBIO
PEKYPPEHTHBIX (POPMYJI; YMEHHE ONEPUPOBATh MOHATUSMHU: KOMIUIEKCHOE
quciio, COHp}I)KéHHBIe KOMIUJICKCHBIC 4YHCJId, MOAYJIb U aAPryMCHT
KOMIUIEKCHOTO  4yMcia, (GopMa  3amuCH  KOMIUIEKCHBIX — YHCel
(reomeTpudeckasi, TpPUTOHOMETpUYECKass U anreOpawueckas); yMeTh
MPOU3BOJIUTH apU(PMETHUECKUE JEeHUCTBUS C KOMIUIEKCHBIMH YHCIaMU;
NPUBOAUTHL NPUMEPHLI UCTIOJB30BAHUA KOMIIJICKCHBIX YHCCII; ONCPHUPOBATH
MOHATUSIMHM: MaTpuia 2X2 u 3X3, OomnpeAenuTelb MaTpHUIIbL,

reOMETPUUYECKUNA CMBICI OTIPEIETUTES

YMeHune onepupoBaTh MOHSTHSAMU: pallMOHAJIbHBIC, WPpPAlMOHATBHBIC,
MOKa3aTebHbIE, CTEMEHHBbIC, JIOTapu(pMUUYECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUST M HEPABEHCTBA, MX CHCTEMbI, YMEHHE ONEPUPOBATH
MOHATHSIMHU: TOXAECTBO, TOXKIECTBEHHOE IMpeoOpa3oBaHUE, YypaBHEHHE,
HEPaBEHCTBO, CHCTEMa YpaBHEHUW U HEPABEHCTB, PABHOCHIIBHOCTH
ypaBHEHUH, HEpPaBEHCTB M CHCTEM; YyMEHHE pelaTh YpaBHEHUS,
HEpPAaBEHCTBA M CHUCTEMBbl C TOMOUIBIO PA3IUYHBIX TPUEMOB; peIIaTh
ypaBHEHHUs, HEPABEHCTBA M CHUCTEMBI C MapamMeTpoM; MPUMEHSTh
ypaBHEHUsI, HEPABEHCTBA, UX CHUCTEMBbI ISl PEIICHUS MaTeMaTHUYECKUX

3a7a4 ¥ 337249 U3 pa3InyHbIX 001acTeil HAYKH U pealbHOM )KU3HU

YMeHue omnepupoBaTh MOHATHAMH: (YHKIHS, YETHOCTh (YHKIINH,
MEPUOTUIHOCTD (PYHKIIMH, OTPAHWYCHHOCTH (DYHKIIMH, MOHOTOHHOCTH
GyHKIMH, SKCTpeMyM (QYyHKUIUHM, HauOoJblIee W HAUMEHbIIEEe 3HAUCHHS
(yHKIMM Ha TIPOMEXKYTKE, HEMpephIBHAs (PYHKIUS, aCUMITOTHI Tpaduka
GyHKIIMYU, TIepBas ¥ BTOpas MPOW3BOJHAS (YHKIIUU, TEOMETPUUCCKUN U
(bU3MYECKU CMBICI TIPOW3BOJHOW, TEPBOOOpa3Has, OMNpeACIEHHBIN
WHTETpAN, YMEHHE HAXOOUTh ACHUMNTOTHI rpaduka (QyHKIUU;, yMEHUE
BBIUUCIIATH  NPOW3BOAHBIC  CYMMBI, IPOW3BEICHHS, YaCTHOTO U
KOMITO3UIIMN (DYHKIMN, HAXOOUTh ypaBHEHHE KacaTelbHOM K Tpaduky
(GYHKIMK; yMEHHE HAaXOIUTh MPOU3BOJIHBIC 3JIEMEHTApHBIX (DYHKIHIA,
YMEHUE HCIONb30BaTh NPOM3BOJIHYIO Ui HCCleloBaHUs (YHKIHUH,
HaXOJWUTh HAWOONbIINE M HAWMEHBIINE 3HAYCHUS (YHKIMIA, CTPOUTH
rpaduKd MHOTOYJICHOB C MCIIOJIb30BAaHHEM ammapaTa MaTeMaTH4eCKOro
aHalM3a; TPUMEHSTHh TPOU3BOAHYIO Ui HAXOXKICHHS HAWITYYIIeTo
pelieHsl B MPUKIAJHBIX, B TOM YHCJE COLHAIbHO-DKOHOMHYECKHX WU

(bM3UYECKUX 3aJlayaxX; HAaXOJIUTh IUIOIMAIN U 00BEMBI (PUTYP C TMOMOIIBIO




HUHTErpaia, nNpuBOAWUTH MPUMEPBI MAaTEMAaTHYCCKOIO MOACIIMPOBAHUA C

MOMOIIBIO T (hepeHIHATBHBIX YPaBHEHUH

YMeHue onepupoBaTh NOHATHAMU: Tpapuk QyHKIMH, 0OpaTHas (yHKLUS,
KOMIIO3UIUS (YHKIMM, nuHeWHas (QyHKUOus, KBajpaTU4Has (QyHKUUS,
pauMoHanbHas (QYHKLHUSA, CTeNeHHass (QYHKLIUSA, TPUTOHOMETPUYECKHE
(GyHKIMU, OOpaTHbIE TPUTOHOMETPUYECKHE (PYHKIMM, MOKa3aTeabHas U
aorapupmuueckass (QYHKLUMH; YMEHHE CTPOUTh TpapuKH H3YYEHHBIX
GyHKUMH,  BBINOJNHATH  npeoOpa3oBaHust — rpapukoB  (QyHKUUH,
UCIOJIb30BaTh TPaQUKH JUIs U3YYEHHUS MPOLIECCOB U 3aBUCHUMOCTEH, MpHU
pellieHny 3a7ad M3 JIPYrux y4dyeOHBIX MPEeIMETOB U 3ajady U3 peajbHOU
KHU3HHM;, BBIpaKaThb (OpMyJaMH 3aBUCHUMOCTH MEXJIy BeIUYMHAMU;
HCIIOJIb30BaTh CBOICTBA U rpaduku (YHKIUHN JUIsl perieHusl ypaBHEHUM,
HEpaBEHCTB U 3a/a4y C MapaMeTpaMH; HW300pakaTh Ha KOOPAWHATHOU

IINTIOCKOCTH MHOXKCCTBaA peIHeHI/Ifl ypaBHeHHfI, HCPABCHCTB U UX CUCTCM

YMeHue pemniatb TEKCTOBBIE 3aJaud pa3HBIX THUIOB (B TOM YHCJIE Ha
MIPOIEHTHI, JOJM U YacTH, Ha JABIKEHHE, pabOTy, CTOMMOCTh TOBApOB U
yCIIyT, HaJOTH, 3aJjaud U3 OOJacCTH YNpaBJiCHUs JIUYHBIMU U CEMEHHBIMU
(uHaHCAMH); COCTaBIATh BBIPAKCHHS, YPAaBHEHHs, HEPAaBEHCTBA M HX
CUCTEMBI IO YCJIOBUIO 3aJayH, HMCCIIENIOBAaTh IMOJYyYEHHOE pPEIICHUE U
OLICHUBATh IPABJIONOAOOHOCTh pPE3YJIbTATOB, YMEHHE MOJCIUPOBATH
peanbHble CUTyallud Ha S3bIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHUS,
YpaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33J1a4M, UCCIIEN0BATh
MIOCTPOCHHBIE MOJEIM C HCIOJb30BAaHUEM ammapaTra airedpsl,

HUHTEPIPETUPOBATH [TOJIYUECHHBIHN pe3ysbTar

YMeHue onepupoBaTh MOHATHSAMHU: CpelHee apupMeTHUecKoe, MeAuaHa,
HauOoJplllee U HAMMEHbIIIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHUE H3BJIEKaTh, MHTEPIPETHUPOBATH
uHpOpMalKIo, IPEJCTaBICHHYI0 B Ta0aMLax, HA AUarpammax, rpadukax,
OTPaXKAOIYI0 CBOWCTBA peajibHbIX IPOLECCOB U SIBJIEHUI; MPEICTaBIATh
uHpOpMALMIO C TOMOUIbIO TabMWI] W  JAMarpamM; HCCIIEI0BaTh
CTaTHUCTUYECKUE JIaHHBbIE, B TOM YHCJIE€ C NPUMEHEHHEM TIpapuuecKux
METOJIOB U 3JIEKTPOHHBIX CPEJICTB; rpauuecKy MCCIEeI0BATh COBMECTHbIE

Ha6J'IIO,[[eHI/I$I C IIOMOIIBIO AXAarpaMm paCcCCUBAHUA U JIMHEMHOMN perpeccuun

YMeHue omnepupoBaTb IOHATUSAMHU: CIyYalHBIM OIBIT U CiIy4aiHoe
COOBITHE, BEPOSTHOCTh CIY4ailHOrO COOBITHS; yMEHHE BBIYUCIATH

BEPOSTHOCTh C HCIOJIb30BAaHHUEM TpapuUEeCKUX METOJO0B; MPUMEHSThH




(bOpMyIIBI CIOKEHHS M YMHOXKCHHSI BEPOSITHOCTEH, (OpPMYIly IIOIHON
BEpOSATHOCTH, Gopmyiny bepHysin, komMmOuHATOpHBIE (akThl U (HOPMYIIHI;
OLICHWBAaTh BEPOSATHOCTH pEAITbHBIX COOBITHIl; YMEHHE OIEepUpPOBATH
MOHATUSIMH:  CllydaiiHas BEJIIMYMHA, pACIpelesieHHe BEPOSITHOCTEH,
MaTeMaTH4eckoe OXXHWAAaHUe, TUCIIEPCUsl M CTaHAapTHOE OTKIOHEHHE
CllyuallHOM  BENWYMHBL, (YHKIUU paclpeieleHuss ¢ IUIOTHOCTH
PaBHOMEPHOTO, TTOKA3aTEIbHOT0 1 HOPMAIBHOTO paclpeaeeHuil; yMeHne
UCIOJIb30BaTh CBOWCTBA M3YYEHHBIX pacHpeieNeHUN I pelIeHus 3a1ay;
3HAKOMCTBO C HOHSTHSAMH: 3aKOH OOJIBIINX YHCEN, METOMBI BEIOOPOYHBIX
UCCIICZIOBAaHUI; yMEHHE TPUBOIUTH MPHUMEPHl TMPOSBICHHUS 3aKOHA
OONBIINX YHCET B NPUPOTHBIX M OOIIECTBEHHBIX SBICHHUAX, YMCHHE
ONIEpPUPOBATH MOHATUSAMHU: COUYETAHUE, MEPECTAHOBKA, YHUCIO COUYCTAHUH,
YHUCIO  MEPecTaHOBOK; OmHOM  HploTOHa; yMeHHE  IPUMEHATH
KOMOMHATOpHbIE (aKThl U PacCyKICHUS JUIS PEIICHUs 3ajay; OILCHUBATh
BEPOSITHOCTH PEATBbHBIX COOBITHI; COCTABISATh BEPOSTHOCTHYIO MOJEIb U

MHTEPIPETUPOBATH NOJYUYEHHBIA PE3YIIbTAT

YMeHue omnepupoBaTh IMOHSATUSMM: TOYKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YIJIa, IJIOCKUM YroJl, ABYyTrpaHHbIN
yIoJ, TPEXTPAaHHBIN yTOJ, CKPEIIMBAKOIINECS MPSIMbIE, MAPAIEIbHOCTh U
MEPHEeHIUKYISIPHOCTh MPSIMBIX M IUIOCKOCTEM, Yrojl MEXIy HpsIMbIMH,
Yroia MeXay MpsAMOH M IUIOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSMH,
paccTossHuE OT TOYKM JO IUIOCKOCTH, PAaCCTOSIHME MEXIy MpPsIMBbIMH,
paccTosHUE MEXy IJIOCKOCTSIMU; YMEHHE HCIIONIb30BaTh MPHU PELICHUU
3aa4 M3ydeHHbIE (aKThl U TEOPEMBI IUIAHUMETPUH; YMEHHE OIICHHWBATh
pasMepsl OOBEKTOB OKPYXKAIOIIET0 MHUpa; CTPOUTh MaTeMaTHYecKue
MOJIENIM C TIOMOIIBIO T€OMETPUYECKUX IMOHATUN W BEIMYMH, pELIaTh

CBsA3aHHBIC C HUMHU ITPAKTHYCCKUC 3a1a4r
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YMeHue omnepupoBaTh MOHATUSAMH: IUIOIAAb (QUIYphl, 00BEM (QUTYpHI,
MHOTOTPaHHHK, TMPAaBHIBHBI MHOTOTPaHHUK, CEYCHHWE MHOTOTPAHHHKA,
KyO, napamjenenune], Opu3Ma, OUpamuaa, Qurypa U TOBEPXHOCTh
BpallleHus1, IWINHAP, KOHYC, Imap, cdepa, miomanb chepsl, III0maIb
MOBEPXHOCTU MHUPAMUJbI, MPHU3MBI, KOHycCa, LWIHHApA, 00BEM KyoOa,
MPSIMOYTOJIBPHOTO TTapaJUIeTIeInIIea, NTUPAaMHUAbI, MPHU3MBI, WIHHIPA,
KOHyca, IIapa, pa3BEpPTKa IMOBEPXHOCTH, CEUCHHMsS KOHyca M LMIMHIPA,
napajyielbHble  OCH WM OCHOBAaHHMIO, CEUeHHE IIapa, IUIOCKOCTb,

Kacamomascs cdepbl, LUINHAPA, KOHYCa; YMEHHUE CTPOMUTh CEYEHHUE




MHOTOTpPaHHHKA, M300pa’kaTb MHOTOTPAaHHUKH, (GUTYpBl M HOBEPXHOCTH
BpaIllEHHsI, UX CEUEHHs], B TOM YHCIJIE C MOMOUIBbIO JIEKTPOHHBIX CPEJICTB;
yMEHHE TNPHUMEHSTH CBOWCTBA T€OMETPHUYECKHX (UTYp, CAMOCTOSATEIHHO
(bopMyIHpOBaTh ONpeeNeHHs U3y4yaeMbIX (PUTYp, BBIIBUTaTh TUIIOTE3bI O
CBOMCTBAaX M NpU3HAKaX T'€OMETPUYECKHX (Uryp, OOOCHOBBIBATH WU
OlpoBepraTh MUX; YMEHHE MPOBOIUTH Kiaccupukanuio ¢uryp 1o
pa3NUYHBIM TIPU3HAKAM, BBIOJIHATH HEOOXOIMMBIE JOMOJHUTEIBHBIC

MOCTPOCHUS
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YMeHue omnepupoBaTh MOHATHSMH: JBIKCHHE B  IPOCTPAHCTBE,
napajieNbHbI MEePeHOC, CUMMETPHUS Ha IJIOCKOCTH M B IMPOCTPAHCTBE,
MOBOpOT, MpeoOpa3zoBaHue M0A00Ms, NOAO0OHBIE (UTYPBI; YMEHUE
pacrmo3HaBaTh paBHbIE W TMOJ00HBIE (DUTYPBI, B TOM 4YHCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKType; UCIOIH30BaTh FT€OMETPHUICCKHE OTHOIICHUS TIPH
pelleHny 3a/iady; HaXOAWTh TeOMETPHUYECKHE BEIWYHMHBI (JJTUHA, Yrodi,
I0Maab, 00BEM) MPU PEIMICHUH 3a7a4d U3 JPYTHX YUYSOHBIX MPEIMETOB U
W3 peajbHOW >KW3HM, YMEHHE BBIYHCISATH TE€OMETPHUECKHE BEIUYUHBI
(mmuHA, YTOJI, TUIONMIATh, OOBEM, IUIOIIATL TIOBEPXHOCTH), HCIOIB3YS
W3y4eHHbIE (POPMYJIBI ¥ METOJBI, B TOM YHCIE: IUIOMAAh MOBEPXHOCTU
MUPAMHJIBI, TPU3MBI, KOHyCa, MUJIUHAPA, TUIOMAas chepbl; 00BEM Kyda,
MPSIMOYTOJNBHOTO TapajuleNienunena, MUPAMUIBI, TMPU3MBI, [TUIMHIPA,

KOHYCa, [I1apa; yMEHHEe HaXOUTh OTHOIIEHHE 00BEMOB MOAOOHBIX GUTYP

12

VYmMmenne OIICpHUPOBATH IMOHATHUAMU. NPAMOYTOJIbHAA CUCTEMa KOOpPJAWHAT,
BEKTOp, KOOPJWHATHI TOYKH, KOOPIUHATHI BEKTOpA, CyMMa BEKTODPOB,
NpOM3BEJCHNE BEKTOpa HA YHCJIO, pa3JIOKEHHWE BEKTOpa Mo 0Oaswucy,
CKaJIIpHOE TPOU3BEJCHHUE, BEKTOPHOE TMPOU3BEICHHUE, YTOJ MEXIy
BCKTOpaMH; YMCHHUEC HCIIOJIB30BATh BeKTOpHLIﬁ )51 KOOpHHHaTHBIﬁ METOQ

JUISL pEeLIEHUS] TEOMETPUYECKHX 3aJ1a4 U 3a/1a4 IPYTUX y4eOHbIX MTPEIMETOB

13

YMeHne BeIOMpaTh MOAXOASIIANA METOT IJIsl PEUISHUs 3a]a4H; TOHUMaHNe
3HAYUMOCTH MATEMATHKU B H3yUYEHUU TMPUPOIHBIX M OOIIECTBEHHBIX
MPOLECCOB M SIBJICHHUI; YMEHHE paclo3HaBaTh MPOSIBICHHE 3aKOHOB
MAaTEMAaTUKU B UCKYCCTBE, YMEHUE NIPUBOJIUTH NPUMEPHI MATEMATUYECKUX

OTKPBITUHA POCCUMCKON U MUPOBOM MaTEMAaTHYECKOW HAyKH




HEPEYEHDb JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA EI'D
11O MATEMATUKE

Kon

IIpoBepsieMblii dJIeMEHT cOeP:KAHUS

Yucna 1 BEIYUCICHUS

1.1

HaTypaJ'ILHBIe H ICJIbIC YKUCJia. HpI/I3HaKI/I JACITMMOCTHU LECJBIX YUCCIT

Panmonanbupie  uyucna. OOBIKHOBEHHbIE U JECSITUYHBIE JIPOOH, TMPOLIEHTHI,

12 OecKOHEeYHbIE TEPUOINYECKHE IpodU
13 ApudmeTnueckuii KOpeHb HATypalbHOUM cTemneHu. JeHcTBus ¢ apudMeTHYECKUMHU
' KOPHSIMHM HaTypaJbHON CTENEHU
14 Crenens ¢ uenbM nokaszareneM. CTeneHb ¢ pallMOHAIbHBIM MToKazarenaeM. CBoiicTBa
' CTETEeHU
L5 CuHyCc, KOCHMHYC M TaHI'€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHTeHC YMCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaiTuaabie U HATYpaabHbIC Jorapu(Mbl
JeiictBurenpHble  uyucna. ApHQMeTHYECKHe ONepalud C  JeHCTBUTEIbHBIMU
1.7 yrcnamu. [TpuOamkEéHHbIe BBIYUCICHNUS, TPaBUIa OKPYTIICHUS, IPUKUIKA U OIICHKA
pe3yJibTaTa BEIYUCICHUN
1.8 [TpeoOpa3oBanue BIpaKCHUI
1.9 KommuiekcHbie uncna
2 YpaBHEHMS U HEPABEHCTBA
2.1 [enble u ApoOHO-pAlIMOHATIBHBIE YPaBHEHUS
22 HppanuoHansHble ypaBHEHUS
23 TpuroHomeTpru4ecKue ypaBHEHHUs
24 [Toka3zarenbHbIe U JOTrapuPMUUECKUE YPAaBHEHUS
2.5 Llenbie 1 ApoOHO-paLIMOHATbHBIE HEPABEHCTBA
2.6 NppaunoHaibHble HEpAaBEHCTBA
2.7 [Toka3zarenbHble U TorapuMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpuyECKrEe HEPABEHCTBA
29 CucTteMBbl ¥ COBOKYITHOCTH YpaBHEHHII 1 HEPABEHCTB
2.10 VYpaBHeHUs, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 Marpuiia cucTeMBbI JIMHEHHBIX ypaBHEeHUN. OnpeieuTeab MaTPHUIbI




OyHKMK U rpaduKu

Oynkusa, cnocoosl 3amaHus QyHkiuu. ['paduk Gynknuu. B3zanmHO oOpatHbIC

> ¢ynkuuu. YétHble u HeuéTHbIe QyHKIMU. [lepruoanueckue GyHKINU
Ob6nacte ompezeneHuss W MHOXECTBO 3HaueHuid ¢(ynkuuu. Hynu ¢dyHKuum.
39 [TpoMeXyTKM  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKITHH.
. MakcuMymMbl 1 MHHUMYMBI (yHKIUK. Hawnbounbliee W HauMeHbIIEe 3HAYCHUE
(GYHKIIUN Ha IPOMEXKYTKE
33 CrenenHas (yHKIUS ¢ HATYpalbHBIM M IEJBIM TMOKaszareneMm. EE cBoiicTBa u
. rpacuk. ColicTBa U rpaduK KOpHS 1-0¥ CTENEeHU
3.4 Tpuronomerpuyeckue GyHKINH, UX CBOICTBA U TpaPUKU
3.5 [TokazaTenbHas u JorapupmMudeckas GyHKIUH, UX CBOUCTBA U TpadUKH
16 Touku paspeiBa. Acumnrorsl rpagukoB  ¢yHkuuil. CpoiicTBa  (QyHKIMIHA,
. HENPEPBIBHBIX HA OTPE3KE
3.7 ITocnegoBaTeNLHOCTH, CIIOCOORI 3aJaHHUS ITOCIEA0BATEILHOCTEN
3.8 Apudnmerndeckas 1 reomerpudeckas nporpeccun. Dopmyrna CIOKHBIX TPOIICHTOB
4 Havana mareMaTH4yeckoro aHaim3a
4.1 [TpousBoanas pynkuuu. [Ipon3BoaHbIE AIeMEHTAPHBIX (DYHKITHIA
[IpumeHneHne TPOU3BOAHOW K HCCIAEAOBaHHIO (YHKIMA Ha MOHOTOHHOCTH H
4.2 KCTpeMyMbl. HaxoxaeHne HauOOoIbIIero U HAMMEHBIIIETO 3HaYeHUS (YHKIIUU Ha
oTpe3Ke
43 [TepBoobpasnas. Murerpan
5 MHo>kecTBa 1 JIOTHKa
5.1 MHokecTBO, onepaiuy HaJ MHOKecTBaMHU. J[narpamMmel Ditnepa — Benna
52 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucatenpHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 Kom6unartopuka
7 I'eomerpust
7.1 @durypsl Ha IIOCKOCTH
7.2 [IpsiMbIe U MITIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena 1 MOBEPXHOCTHU BpalllCHUS




7.5

KoopanHatsl 1 BEKTOpBI







I'eomeTpusi.

['eomeTpus sBiseTCsl ONHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEAHETO
oOmrero oOpa3zoBaHus, TaKk Kak 00eCIeuynBaeT BOZMOXHOCTh N3YUYEHUS TUCLMILINH
€CTECTBEHHO-HAYYHOW HAIIPABIEHHOCTH M MNPEIMETOB T'YMAaHUTApPHOTO IUKJIA.
[lockonpky  JIOTHYECKOE€  MBIIUIEHHE,  (OpMUpPyeMOe  MNpH  H3YYCHHUHU
00y4aroIMMUCS TOHATUHHBIX OCHOB T'€OMETPUH, MPHU J0KA3aTEIbCTBE TEOPEM U
NOCTPOCHHUM LIETIOYKH JIOTUYECKUX YTBEPKICHUM IPU PELICHUH F€OMETPUUYECKHUX
3a1a4, YMEHHE BBIIBUIaTb W ONPOBEPraTh THUIOTE3bl HEMOCPEACTBEHHO
WCIIOJB3YIOTCS MPU PELIEHUHU 3a/1a4 €CTECTBEHHO-HAy4YHOI'O IIMKJIA, B YaCTHOCTH
bu3nYecKux 3aaad.

[lenb ocBoeHus nporpamMmsl yueOHOro kypca «I'eomerpusk» Ha yriryonéHHOM
YPOBHE — pa3BUTUE HHAMBUAYAJIbHBIX CHOCOOHOCTEH OO0y4alolmuxcs mpu
M3YUYEHUU T€OMETPUH, KaK COCTABIISIONIEH MpeaIMeTHON obnactu «MaremaTuka u
uHpopMaTUKa»  4yepe3  OOecrleueHHE  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIOJIb30BaHUsI OoJjiee TIYyOOKMX T'E€OMETPUYECKMX 3HAHMM U JEHCTBUIA,
CHELM(PHUUHBIX T€OMETPUHN, U HEOOXOJUMBIX JUIsl YCIEIHOTO NMPO(eCCUOHAIBHOIO
00pa30BaHuUsl, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MATEMATUKH.

[IpuoputeTHBIME 3a7jauaMy Kypca TE€OMETPUU Ha YIIIyOJIEHHOM YPOBHE,
PaCIIUPSIONIMMU U YCUJIMBAIOIIUMHU Kypc 6a30BOr0 ypOBHS, SIBISIFOTCS:

pacIIMpeHNEe MPEACTABICHUS O TEOMETPUU KAK YaCTH MUPOBOW KYJIBTYpPBI U
(dbopMHpOBaHHE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dbopMHpOBaHHE MPEACTABICHUS O MPOCTPAHCTBEHHbIX (UIypax KaK o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJIONIMX OINKCBIBATH U H3y4aThb
pa3HbIE SIBJIEHUS OKPYIKAIOIIEro MUPA, 3HAHUE MOHATUIHOIO arlrapara 1o pasaeiy
«CtepeoMeTpusi» y4eOHOTr0 Kypca reOMETpHH;

dopMupOBaHHE  YMEHHUS  BJIAJIEThb ~ OCHOBHBIMM  HOHSATUAMH O
MPOCTPAHCTBEHHBIX (PUTypaXx M KX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMyll U yMEeHHE UX MPUMEHSITb, YMEHHs JTOKa3bIBaTh TEOPEMBbl M HAXOIUTH
HECTaHIapTHbIE CIIOCOOBI pEelIeHUs 3a/1a4;

(GbopMUpOBaHNE YMEHHUS pacliO3HAaBaTh HA YEPTEKAX, MOJAECIAX U B pEAIbHOM
MHpPE MHOTOTPAaHHHUKM M Te€jla BpallEHUs, KOHCTPYUPOBATh T'€OMETPHUUYECKHUE
MOJEIIN;

dbopMupoBaHHEe TMOHWMAaHHUS BO3MOKHOCTH aKCHOMAaTHYECKOTO MOCTPOCHUs
MaTeMaTHYECKUX TeopHuil, (popMUpOBaHHME NOHHUMAHHUS POJU AKCUOMATUKH TMpU
IIPOBEJICHUH PACCYKICHU;

dbopMHpoBaHUE yMEHUS BIAJETh METOJAMHU JOKA3aTeIbCTB U aJITOPUTMOB
peleHns, YMEHUs UX IPUMEHSTh, NMPOBOIAUTH J10KA3aTEJIbHBIE PACCYKJICHHS B
XOJI€ PELICHUs CTEPEOMETPUUECKUX 3a1a4 U 3374 C IPAKTUYECKUM COJIEPKAHUEM,
dbopMUpOBaHHE TMPEJICTaBICHUSI O HEOOXOJUMOCTH JOKa3aTelIbCTB IpU



000CHOBaHMM MAaTEMaTUYECKUX YTBEPKICHUN U POJIM aKCUOMATUKHU B MPOBEJCHUU
JIETYKTHUBHBIX PACCYKICHUMN;

pa3BUTHE M COBEPIICHCTBOBAHUE WHTEIUICKTyIbHBIX M  TBOPUYECKHX
crocoOHoCTe 00yJaroumxcsi, M03HABATENbHON aKTUBHOCTH, MCCIIEI0BATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIIICHUS, MHTEepPECca K U3YUEHUIO TEOMETPHUH;

dbopmupoBanue (HyHKIMOHATBHOM TPaMOTHOCTH, PEJICBAaHTHOM T'€OMETPUU:
YMEHHUSI pPaclo3HaBaTh TMPOSBICHUS TE€OMETPUYECKUX TMOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX >KM3HEHHBIX CUTYalUsX W MPHU HU3YUYEHUU APYTHUX
y4eOHbIX  TMPEIMETOB, TPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEATbHBIX CUTYallMil, MCCIEAOBAHMS TOCTPOCHHBIX MOJEIIEH,
WHTEPIPETAINN TTOTYYECHHBIX PE3YJIHTATOB.

OCHOBHBIMH COJIEp’KAaTEILHBIMU JIMHUAMH y4eOHOro Kypca «['eomerpusi» B
10-11 xnaccax sBusaworcs: «lIpsiMble W IUIOCKOCTH B MPOCTPAHCTBEM,
«MHororpannukn», «Tema BpameHus», «BekToppl U  KOOpPAUHATHL B
MIPOCTPAHCTBEY, «JBMKEHUS B MPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TtpeboBaHHEe «yMETh OIEPUPOBATH
MOHATUSMUY», PEJICBAaHTHBIMH T'€OMETPUU Ha YIIIYyOJIEHHOM ypOoBHE OOy4YeHHUS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJIEpATEIbHBIM JIMHUSIM Y4eOHOI0 Kypca, a
(dbopMHpOBaHHE JIOTMYECKUX YMEHUH  pacmpeienserca He TOJNbKO IO
COJIEp>KaTENIbHBIM JIMHUSAM, HO U TI0 Tojgam obyueHus. Coaepxanue oopazoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus DepepanbHOil paboueit
IPOrpaMMbl, paclpeeaEHHbIM IO ToJaM OOyYeHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITUAIBHBIM BOIIPOCAM O00yYarolIruecs
oOpamiaJiucb ~ HEOJHOKPATHO. JTO  TO3BOJISIET OpPraHU30BaTh  OBJIAJICHUE
r€OMETPUYECKUMHU MOHATUSIMU ¥ HABBIKAMHU TTOCJIEIOBATEILHO M TIOCTYATEIBHO, C
COOJTI0/IEHNEM MPUHIIUITA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPE/ICTABICHUN 00YYaIOIIUXCsl, paclIupss U YriryOusis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexoq K M3Y4EHUIO TE€OMETPHM Ha YIIyOJEHHOM YpPOBHE IO3BOJISIET:

co3garh ychnoBus i auddepeHnmanuu  00ydeHus, TOCTPOCHUS
UHAUBUIYAIBHBIX  00pa3oBaTENbHBIX MpOrpamMM, OOECHeUYuTh yriayOnEHHOe
U3y4YeHHE reOMETPHUH KaK COCTaBJstollel yueOHoro npeamera «MaTemaTukay;

MOATOTOBUTh OOYYAIOMIMXCA K NPOJOJDKEHUIO H3YYEHUS MATEMAaTHKU C
yaétoM BBIOOpa Oymymiei mpodeccun, obOecreuynBas NMPEEMCTBEHHOCTh MEKIY
o0muM u mpodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yuebGHoro kypca «l'eomerpusi» Ha YIIIyOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Hegento), B 11 kinacce — 102
yaca (3 yaca B HE/IeJIO).



COAEPXAHUE OBYYEHUA
10 KUIACC

IIpsimble M MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NOHATHS ~ cTepeoMeTpud. Touka, mpsMas, IUIOCKOCTH,
npocTpaHcTBO. lloHATHE 00 aKCHMOMAaTHMYECKOM IIOCTPOEHUM CTEPEOMETPHUH:
AKCHUOMBI CTEPEOMETPHUHU U CIICICTBUS U3 HUX.

B3anmHOe pacnosiokeHrne TpsAMBIX B NPOCTPAHCTBE: IEPECEKAOIIMECH,
IapajulesIbHble M CKpelIMBaroImuecss npsMmble. [Ipu3Hakym CkpelmmBaromuxcs
npsAMbIX. [lapamienbHOCTh MPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: MTapajuIe/IbHbIC
IIPsIMBIE B IIPOCTPAHCTBE, MAPAIIIEIBHOCTD TPEX MPAMBIX, 1APAIICIBHOCTD IIPAMON
U 1iockocTH. [lapamnenbHoe W LEHTpalbHOE MPOEKTUPOBAHUE, H300paKeHUe
¢uryp. OcHOBHBIE CBOWCTBAa MapajieIbHOrO0 NpPOEKTUpOBaHUA. M300paxenue
¢buryp B mapajuiesibHOM MPOEKUUHU. YTl C COHAMPABIECHHBIMH CTOPOHAMH, yTOJI
MEXIYy NpSMBIMU B IIPOCTpaHCTBE. [lapayienbHOCTh IUIOCKOCTEN: NapauleibHbIe
IJIOCKOCTH, CBOMCTBa MapajuiesIbHbIX IIJIOCKOCTEN. [Ipocreiimue
MIPOCTPAHCTBEHHbIE (UTYphl HA IUIOCKOCTU: TETpa’ap, Napajieienunesn,
MMOCTPOCHHUE CEYCHHM.

IleprieHIUKYIAPHOCTD HPSIMOM M IUIOCKOCTH: IEPIICHIUKYIISIPHBIE NIPSMbIC B
[IPOCTPAHCTBE, MPAMBIE IAPAJUICIbHBIE U IEPIEHIUKYJIAPHBIE K IUIOCKOCTH,
MPU3HAK NEPHEHAUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsSMOU
MIEPIIECHINKYJIIPHON IIJIOCKOCTH. OproronansHOE IIPOEKTUPOBAHUE.
IleprieHIMKYISIp U HAKIIOHHBIE: PACCTOSSHUE OT TOYKH 10 IIJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM 10  MJIOCKOCTH,  HOpOeKUus  (QUrypbl Ha  IJIOCKOCTb.
IleprieHIUKYJIAPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIUKYJAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MEPHEHIUKYISPaXx.

Yrisl B MPOCTPAHCTBE: YroJl MEXAY NPSIMOM M IUIOCKOCTBIO, JBYI'PAHHBIN
YIOJI, IMHEWHBIN yroJl ABYIPAHHOIO yriia. TpEXTpaHHbIM U MHOTOIPaHHbBIC YTJIBIL.
CBolicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolicTBa IUIOCKUX U
JIBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yria. TeopemMbl KOCHHYCOB W CHUHYCOB IS
TPEXTPAHHOIO YIJIA.

MHororpaHHuK#

Buapsl MHOrorpaHHukoB, pa3BEpTka MHOrorpaHHuka. [Ipusma: n-yrosbHas
npu3Ma, IpsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasi U MOJIHAsl TOBEPXHOCTb IPU3MBI.
[Tapannenenunen, NOpsAMOYIOJbHBIM — MapaJUIeIENUIe]] W €ro  CBOMCTBA.
Kparuvaiime myTm Ha TOBEpXHOCTM MHOIOrpaHHHKa. Teopema Ounepa.
[IpoctpanctBennas teopema I[ludaropa. Ilupammpa: n-yronpHas nHpaMuia,
npaBwibHas W yceu€HHas mnupamuibl. CBoiicTBa péGep U OOKOBBIX TI'paHel
[IpaBUJIBHOU nupaMubl. [IpaBuibHbIE MHOTOIDAaHHUKM: IpAaBWIbHASA IIPU3Ma U



IIpaBWJIbHAS MHPAMHUIA, NPABUIbHAA TPEYroJibHas IHUPAMHAA W IPaBUJIbHBIN
TeTpadap, KyO. IlpeacraBieHue O TMpaBUWIbHBIX MHOTOIPAHHUKAX: OKTa’JIp,
JOJIEKadIp U UKOCadIp.

Bbruncnenne 351€MEHTOB MHOTOTPaHHMKOB: pEéOpa, auaroHajiu, YIJbl.
[Inomans OOKOBOW MOBEPXHOCTH W TOJHOM MOBEPXHOCTH MPSIMOU MPU3MBI,
IUIOIIAJb OCHOBAHMM, TeopeMa O OOKOBOW ITOBEPXHOCTU NPSIMOM IPU3MBIL.
[Tnomane OOKOBOM MOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOW MHpPaMUJIbI,
TeopeMa O IUIOAAN YCEYEHHON MMPAMHUIBI.

CumMmeTpuss B NOPOCTPAHCTBE. DIIEMEHTHl CHUMMETPUM  NPABUIIBHBIX
MHOTOTPaHHUKOB. CHUMMETpHsT B TIPAaBWIBHOM MHOIOTPAHHUKE: CHMMETPUS
napajuleJIenunea, CHUMMETPUS IPABUIBHBIX NPU3M, CUMMETPHs IIPABHIBHOU
[IAPaAMUBL.

BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IloHATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOW BEKTOP, JIMHA HEHYJIEBOIO
BEKTOpPa, BEKTOPbl KOJUIMHEAPHBIE, COHAIIPABIEHHBIE M  IPOTUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. [[eHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYATAHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHUE BEKTOpa Ha
yuciio. CBoKCTBa CIOKEHHST BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YHUCIIO.
IloHATHe KOMIUIaHApHBIE BEKTOpBI. lIpuM3HAK KOMIIIAaHAPHOCTU TPEX BEKTOPOB.
IIpaBuno mnapamienenunena. Teopema O pPa3jIOKEHHH BEKTOpa IO TPEM
HEKOMIUIaHApHbIM  BekTopaMm. IIpsmMoyronpHas  cuctemMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsA3h MEXIy KOOPIWHATAMU BEKTOPA H
KOOpJIMHATaMH TOYEK. YTOoJd Mexay BekTopaMu. CKalsipHOE MpPOU3BEIECHUE

BEKTOPOB.
11 KJIACC

TeJia BpaleHust

[ToHsITHSI: IWIMHAPHYECKAs IOBEPXHOCTh, KOHHYECKas TOBEPXHOCTD,
chepuieckas TOBEPXHOCTh, oOOpasyromue TmoBepxHOCTe. Tema BpameHus:
WIMHJP, KOHYC, yCEU€HHBIM KOHYyC, cdepa, map. B3zanMHOe pacroyioKeHHe
chepbl W IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxeHue Temn
BpallleHUsT Ha IUIOCKOCTH. Pa3BéprTka IuimHApa U KoHyca. CummeTpus chepsl
mrapa.

O0béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO MMapayuiesienumneaa 1 cienctsus u3 He€. OO0béM mpsMoll u
HAKJIOHHOW TMPHU3MBI, IIIMHIPA, TUPaMHUIBI 1 KoHyca. OOBEM Iapa U MapoBOTO
CerMEHTA.

KoMOuHammu TeN BpalieHus ¥ MHOTOrpaHHUKOB. [Ipu3ma, BIucaHHas B
IWIMHIpP, OIHMCaHHAs OKojo IwmHIapa. I[lepeceuenue chepsl W mapa ¢
iockocThio. Kacanume mapa u cdepsl miockocThio. [loHSATHE MHOrOrpaHHUKA,



OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOH B MHOTOIPAHHHMK WJIH TEJO
BpAILICHHS.

[Inomans MOBEPXHOCTH HWIMHAPA, KOHYyCa, IUIOMIaaAb chepbl U e€ yacTei.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONIAACH IMOBEPXHOCTEH
nono0HeIX Quryp. IlpeoOpazoBanue mnomodusi, romorteTus. Pemienue 3amau Ha
IJIOCKOCTH € UCTIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

ITocTpoeHue ceueHnii MHOIOTPAaHHUKOB U TEJ BPALEHUA: CEYEHUs UINHIPA
(mapamienbHO YW TEPHEHAMKYJSPHO OCH), CEYEHHUs KOHyca (MmapasuiesibHbIe
OCHOBAHMIO U TIPOXOJAIIME Yepe3 BEPIIMHY), CEYEHUs 111apa, METOAbl TOCTPOCHUS
CEYEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO NMPOEKTUPOBAHUSA, METOJ IEPEHOCA
CEKYIIEH TTIOCKOCTH.

BekTOpbl H KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpoctpaHctBe. Omnepaumm Hax BekTopamu. BekropHoe
YMHOXEHHE BeKTOpoB. (BolCTBa BEKTOPHOrO yMHOXEHHs. IIpsmoyronpHas
cUcTeMa KOOpAWHAT B IpocTpaHcTBe. KoopauHatel BekTopa. PaznoxkeHue BeKTopa
no 6asucy. KoopAamHaTHO-BEKTOPHBIA METOJ MNpPU PEIIEHUH TI'€OMETPUYECKHUX
3azay.

JIBUKEHUS B IPOCTPAHCTBE

JBuxenusi npoctpancTBa. OtoOpakeHus. JIBUkKEHUS U PaBEHCTBO GUTYP.
OO6mue cBolicTBa JBWKEHUN. Buabl JBMWXEHUN: TapaUIeNbHBIA TEpPEHOC,
LEHTPAJbHAsl CHUMMETPUs, 3€pKaJbHas CUMMETPHs, IOBOPOT BOKPYT IPSAMOM.
[IpeoOpazoBanus mogodus. [Ipsmas u chepa Diinepa.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA YUYEBHOI'O KYPCA
«'EOMETPUSl» (YIJYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

1) rpa:xxaanckoe BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMH 00yYaIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHUMCKOro  0OIecTBa,  MpPEJICTaBIEHUE O
MaTeMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SIBICHH,
NpoIeAyp TpPakIaHCKOro ooOmiecTBa (BBIOOpPHI, OMPOCHI W JAPYroe), yMEHHE
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTUTYTAMHU B COOTBETCTBHUM C HX
GyHKIMSIMHU ¥ HA3HAYCHUEM;

2) maTpMoTH4YeCcKOe BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTh POCCUHUCKON TPAXTAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOIIIOMY M HACTOSIEMY POCCUICKOW MaTEMAaTHUKHU, IEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUSAM POCCUHCKUX MAaT€MaTUKOB U POCCUMCKON MaTEMaTUYECKOM MIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTM)KEHUW B JAPYrHX HayKax, TEXHOJIOTHAX, cdepax
AKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIMTAHNE:

OCO3HAaHHME JYXOBHBIX IEHHOCTEH pOCCHUICKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEJICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTM)KEHUW HAyKM U JIEATEIIbHOCThIO YYEHOTO0, OCO3HAHUE
JUYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYHUBOTO OYAYIIETO;

4) 3cTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKOE OTHOIICHHWE K MHPY, BKIIOYas 3CTETUKY MaTEeMaTHUYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a7a4, PELICHUH, pacCy ACHUI, BOCOPUUMYHUBOCTD
K MaTEMaTUYECKUM acCleKTaM pa3INYHbIX BUJIOB HCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MATEMATHYECKHUE 3HAHHUS B
MHTEpecax 3I0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3I0POBBIO (370pOBOE MHUTaHHE, COATAHCUPOBAHHBIM PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (u3nvecKass aKTUBHOCTH), PU3NYECKOE COBEPIICHCTBOBAHUE
P 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEILHOCTHIO;

6) TpynoBoe BocuTaHue:

TOTOBHOCTh K TpYyHy, OCO3HAaHUE IIEHHOCTU TPYAOIIOOUs, HHTEpeC K
pasnmuuHbIM  cepaM  NMPodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW U €€ MPUIOKEHUSIMU, YMEHHUE COBEPINATh OCO3HAHHBIM BHIOOP
Oynymel mpodeccu u pealn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUTAHBI,
TOTOBHOCTh M CHOCOOHOCTHP K  MaTeMaTHYeCKoMy  OOpa30BaHHIO |



caM0OOpa30BaHMIO Ha MPOTSHKEHHM BCEW JKU3HU, TOTOBHOCTh K AKTHUBHOMY
YYaCTHIO B PELICHUH MMPAKTHYECKHUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCTIMTAHUE:

c(OPMHUPOBAHHOCTh  3KOJIOTUUECKOW KYJIbTYphl, TOHMMAaHHUE BIUSHUS
COLIMAJIBHO-DKOHOMHYECKUX MPOLECCOB HA COCTOSIHUE MPUPOJHOM U COLMATIbHOMN
Cpelbl, OCO3HAHKE TI00aTbHOTO XapaKTepa SKOJIOTMUECKUX MPOoOIeM, OpUEHTAIUs
Ha TPUMEHEHHE MaTeMaTHMYeCKUX 3HaHMM /i1 peuleHus 3axad B o0nacTu
OKpY’Karollel cpefpl, IUIAHUPOBAaHUE IIOCTYNKOB M OLEHKH HMX BO3MOXHBIX
MOCJIEJICTBUM JIJIsl OKPYKAIOLIEH CpeJibl;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HAyKM W OOILMECTBEHHOM  NIPAaKTHKH, IOHMMAHUE
MaTeMaTUYeCKOM HayKH Kak c¢epbl UYeIOBEYECKON AEesTENbHOCTH, 3TaloB €€
pa3BUTHS W 3HAYUMOCTH JJIA pa3BUTUS UMBWIN3ALMH, OBJIAJICHUE S3BIKOM
MaTeMaTHKM W MaTeMaTHYeCKOW KYJbTypOW KakK CpEJACTBOM ITO3HAHHUS MUDA,
TOTOBHOCTb OCYILECTBJIATh IIPOEKTHYKO U MCCIIEIOBATEIbCKYIO JAESITEIBHOCTD
WHJUBUYyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBbie Jornyeckue 1eicTBus:

BBIBJISITh M XapaKTEepU30BaTh CYIIECTBEHHbIC MPU3HAKUM MaTEMaTUUYECKUX
OOBEKTOB, TIOHSATHH, OTHOIIEHWHA MEXKIYy TOHATHIMH, (OpMyIHpOBaATH
OTIpeJICIICHHS TIOHATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIACCU(DUKAIUH,
OCHOBAaHMsI /1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHMpPOBATH UM  NPeoOpPa30OBBIBATH  CYXKICHUS:
YTBEPUTENbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHbIE,

BBIABJISITh MAaTEMATHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MPOTUBOPEUHUS
B (pakTax, MaHHBIX, HAOMIOJIEHUAX U YTBEPKICHHSX, MpEJJiaraTh KPUTEPUU JUIS
BBISIBIICHUS 3aKOHOMEPHOCTEN U IPOTHUBOPEUHIA;

JienaTh BBIBOJABI C HCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JACAYKTHUBHBIX H
MHJYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIFOUEHUH 10 aHAJIOTUH;

MIPOBOAUTH CAMOCTOSITENILHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPXKIACHUIN
(IpsiMble U OT MPOTUBHOTI'O), BHICTPAUBATh APIYMEHTAIINIO, TPUBOJAUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOIBI;

BBIOMpaTh cnoco0 pemnieHus ydeOHOW 3ajauu  (CpaBHUBATh HECKOJBKO
BAPUAHTOB  pEIICHUS, BbIOMpaTh HauboJee MOAXONAIHMM C  y4ETOM
CaMOCTOSITETIHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBblie ncciienoBareibcKue 1eCTBUS:



WCITOJI30BaTh BOIMPOCHI KaK MCCIIENOBATEILCKHA WHCTPYMEHT TO3HAHUS,
dbopMynuUpOBaTh  BOMPOCH,  (PUKCHUPYIONIUE  MPOTHUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3ULINI0, MHEHHE;

MIPOBOJIUTH CAMOCTOSITEIPHO CINIAHUPOBAHHBIA SKCIIEPUMEHT, HCCIICIOBAHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBJICHUSIMHU, TTPOLIECCAMH;

CaMOCTOATENHFHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJibTaTaMm
NpOBEAEHHOTO  HAONIOACHHS, WCCICIOBAaHUS, OIICHWBATh  JTIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJOB U 0000IIEHUI;

MPOTHO3UPOBATh BO3MOXXHOE pAa3BUTHE IMIPOIECcca, a TakKe BBIJIBUTATH
MIPEANOJIOKEHUS O €r0 PAa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmueii:

BBISIBIIATH JeUIIUTHI HHPOPMAINH, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha
BOIPOC U TSI pEIICHUS 3a/1a4u;

BbIOMpATh MH(OPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX TUIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3HPOBATh M HWHTEPIPETUPOBATH WH(OPMAIIMIO PA3IMYHBIX BUIOB U
dhopm npeacTaBIeHUS;

CTPYKTYpPUpPOBaTh HH(POPMAIINIO, TPEICTABIATh €€ B pPa3IMUHBIX (PopMmax,
WJLTIOCTPUPOBATH Tpaduuecky;

OLICHUBATh HaJEKHOCTD uHdopMaIuu o CaMOCTOATENBHO
c(hOpMYTUPOBAHHBIM KPUTCPHUSIM.

KoMMyHUKAaTHBHBIE YHHBEpPCaJIbHbIE Yy4eOHbIe el CTBUS

OoO1enue:

BOCIIPUHUMATH U (POPMYJIMPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSMHU H
HeIsIMH OOIIEHHs, SCHO, TOYHO, IPaMOTHO BBIPAXKATh CBOIO TOYKY 3pPCHHS B
YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHHS IO XOJy peIIeHUs 3aJayH,
KOMMEHTHUPOBATH MOJYYCHHBIN pe3ybTaT;

B X0J/ie 00OCYXXJIEHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIAaEMON TEMBI,
mpoOJIeMBl, peIIacMOi 3ajJadyd, BBICKA3bIBATh HJEH, HAIleJCHHBIE Ha IIOHMCK
pelIeHns, COIOCTaBJISITh CBOM CYXICHHUSA C CYXICHUSIMH APYTUX YYaCTHHKOB
uasora, oOHapy>XMBaTh Pa3judue U CXOJCTBO MO3HUIIUMA, B KOPPEKTHOU dopme
(hopMyIHpOBaThH PA3HOIIIACHS, CBOU BO3PAKECHUS;

MPEACTABIATh PE3YJIbTATHl PEUICHUS 3a/laud, SKCIIEPUMEHTa, UCCIEIOBaHMUS,
MIPOCKTa, CaMOCTOSITEJILHO BBIOMpPATh (opMaT BBICTYIUICHHS € Y4€TOM 3ajad
IIPE3CHTAIIMU U OCOOCHHOCTEH ay IUTOPHH.

PeryisiTuBHbIC YHHBeEpPCaJIbHbIe y4eOHbIe 1eCTBUS
Camoopranm3anms:



COCTaBJISAThH IUJIaH, aJITOPUTM PEUICHUS 3aJa4M, BHIOUPATh CIIOCOO PEIICHHUS C
y4ETOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBAThH
¥ KOPPEKTHUPOBATh BAPUAHTHI pEUICHUH C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOLIMOHATbHBII HHTEJJICKT:

BIIQJICTh ~ HAaBBIKAMHM  TO3HABATEILHOW  pedeKkcuu KaK  OCO3HAHUS
COBEpIIAEMBIX JACHCTBHUI U MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
crnoco0aMu CcaMOMPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3yibTaTa perieHus
MaTE€MaTUYECKOM 3a1a4H;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYThH MPHU PEUICHUU 3a]a4H,
BHOCUTH KOPPEKTHUBHI B JIEATEITLHOCTh HA OCHOBE HOBBIX OOCTOSITEIIBCTB, JTAHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LEIN U YCIOBUSIM, OOBICHATh MIPUYUHBI
JOCTUKEHUS WIM HEJOCTHKEHUS Pe3yJIbTaTOB JEATEIbHOCTU, HAXOJUTh OLIUOKY,
JaBaTh OIICHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eATEJIbHOCTD:

MMOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW U WUHJUBUIYATHHOU
paboThl TpU pemieHHH YYeOHBIX 3a7ad4, MPUHUMATh IIedh COBMECTHOU
JEeSTENHHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0O COBMECTHOW DPabOThI, pacmpeneisiTh
BUJBI PabOT, JOTOBapUBAThCs, OOCYX AAaTh TMpOLIECC U pe3yJbTaT paboThI,
000011aTh MHCHHS HECKOJIBKUX JTIO/ICH;

y4acTBOBaTh B T'PYMIOBBIX (hopmax paboThl (00Cyx)aeHUS, OOMEH MHECHHA,
«MO3TOBBIE IITYpPMbD» W HWHBIE), BBHINOJHATH CBOIO 4YacTh paboOTBHl |
KOOPJAMHUPOBATh CBOW JICHCTBUS C JPYTMMHM 4YJ€HAMH KOMaHbl, OIICHHUBATh
KaueCcTBO CBOEro BKJAaJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CPOPMYIHPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

NPEAMETHBIE PE3YJIBTATDHI

K xonmy 10 ks1acca o0yyaroniuiics HayquTcCs:

e CBOOOJHO OINEpPUPOBATH OCHOBHBIMU TMOHSATHUSIMU CTEPEOMETPUU TMPHU
pelIeHnH 3a7a4 ¥ MPOBEICHUU MAaTEeMaTUYECKUX PACCYKIACHUM;

e TPUMEHSTh aKCUOMBI CTEPEOMETPUM U CIEACTBHUS U3 HUX IMPU PEIICHUU
T€OMETPUYECKUX 3a/1a4;

e KJIaccU(PUIMPOBATH B3aMMHOE PACIOJIOXKEHUE MPSIMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJHO OINEPUPOBATH TMOHATHUSIMH, CBSI3aHHBIMM C yIJIaMH B
MPOCTPAHCTBE: MEXJIY MPSMBIMH B MPOCTPAHCTBE, MEXIY HIpsIMON U
MI0CKOCTBIO;

e CBOOOJHO OMIEPUPOBATH MOHITHIMU, CBI3aHHBIMU C MHOTOTPaHHUKAMU;



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHJIBI MHOTOIPAHHUKOB (TIpU3Ma,
nupamMua, NpSMOYTOIBHBIN Mapaienenumnes, Kyo0);

e KJacCU(UUUPOBATH  MHOTOTPAHHUKH,  BBIOMpAasl  OCHOBaHUS A
KJaccuukanuu;

e CBOOOJAHO ONEpPUPOBATH TMOHSATUSMH, CBSI3AHHBIMU C  CEUYCHHUEM
MHOTOTPAHHHUKOB IJIOCKOCTHIO;

e BBITIOJHSATH napajiesibHOE, LEHTPaJIbHOE u OpTOTOHAJIBLHOE
MPOEKTUPOBaHKUE (UTYpP HA IJIOCKOCTh, BBIOJHITH U300pakeHUsT QUryp
Ha MJIOCKOCTH;

e CTPOUThH CEUEHHUS] MHOTOTPAaHHUKOB PA3JIMYHBIMU METOJIAMH, BBITIOJHSTH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DHUTYD:
BHJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAAM  TOBEPXHOCTEH  MHOIOTPaHHUKOB  (IIpU3MA,
MMpaMK/ia), TCOMETPUUYECKUX TeJ C TPUMEHEHUEM (HOpMYIT;

e CBOOOJHO ONMEPUPOBATH MOHATUSIMU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTD,
OCb M IUIOCKOCTb CHUMMETPHUH, LIEHTP, OCh M IUIOCKOCTh CHMMETPUU
urypsr;

e CBOOOJHO OMEPUPOBATH TMOHATUIMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJAMHATaM B MIPOCTPAHCTBE;

e BBINIOJHSATH JECHUCTBUS HAJl BEKTOPAMU;

e pemiaTh 3aJayd Ha JOKAa3aTeJbCTBO MATEMATHYECKUX OTHOIICHUH W
HaxO0XXJICHUE TE€OMETPUUYECKUX BEIUYUH, MPUMEHSSI H3BECTHBIE METOJIbI
[IpU PEIICHUN MaTEMAaTUYECKUX 3374 MOBBIIIEHHOTO W BHICOKOTO YPOBHS
CJIOKHOCTH;

e TPUMEHSIThL TPOCTEHIINE TPOrpaMMHBIE CpPEJICTBA M  DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;

e W3BIIEKaTh, NPEOOPA3OBBIBATH W HHTEPIPETHPOBATH HHPOPMAIHUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTekax U pUCyHKax;

e TPUMEHSTh TMOJYyYEHHbIE 3HAHUS HAa TPaKTUKE: CpaBHUBATb U
aHAJTU3UPOBATh PEalbHbIE CUTyallid, MPUMEHSITh U3yYCHHBIC MOHSTUS B
mpoliecce IMOMCKAa  pelIeHUusT MaTeMaTU4Yecku  CcopMyIHpOBaHHON
npoOJieMbl, MOJETUPOBATh pealbHbIE CUTyallMd Ha S3BIKE T€OMETPHH,
HCCIIeIOBATh MOCTPOCHHBIE MOJICNIA C UCIIOIb30BAHUEM T'€OMETPUYECKUX
MOHATUM U TEOpeM, ammapara ajareOpbl, pemarbh MPaKTUUYECKUE 3a/1auu,
CBSI3aHHbBIC C HAXO0XKJACHUEM I€OMETPUUYECKUX BEJIUYHH;

e HMETh MpPEACTABICHUS 00 OCHOBHBIX AdTamax pPa3BUTUS TCOMETPUM Kak
COCTaBHOM yacTu pyHAaMEHTa pa3BUTHUSL TEXHOJIOTUH.

K xoniy 11 kiacca o0ydaroniuics HayquTcs:



CBOOO/JIHO OMNEPUPOBATH MOHATUSMHU, CBSI3AHHBIMU C IUJIUHIPUYECKOU,
KOHUYECKOW U c(epuyeckord TMOBEPXHOCTAMH, OOBICHATH CIIOCOOBI
MOJTyYEHUS;

OMEepUPOBaTh MOHATUSIMH, CBSI3aHHBIMHU C TEJIAMH BpPAUICHUS: [IWIMHIPOM,
KOHyCOM, c(hepoii u mapowm;

pacrmo3HaBaTh Teja BpalleHus (UWIUHAP, KOHYC, cdepa u map) u
OOBSCHATH CIIOCOOBI TIOJTYYCHHS TEJT BPAIICHUS;

KJIacCU(UIIMPOBATH B3aMMHOE PACTIONOKEHHE C(HEephI U TUIOCKOCTH;
BBIYUCIISITh BEIUMYUHBI DJIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalleHUs,
O00BEMBI W TUIOMIAM TIOBEPXHOCTEH MHOTOTPAHHWKOB WM TEJI BpAIICHHSI,
T€OMETPUYECKUX TeJI C TpUMEHEHUuEM (hopmyit;

CBOOOJIHO OIEPUPOBATH MOHATHUSIMH, CBA3aHHBIMH C KOMOMHAIMSIMHU Te
BpaIlleHUs] 1 MHOTOIPaHHUKOB: MHOTOTPAaHHMK, BIHCAHHBIN B chepy u
OMHMCAaHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WU TEJIO
BpaIlCHUS;

BBIYHCIISATh COOTHOIICHUS MEX]Ty TIOMIASIMU MOBEPXHOCTEN 1 00BEMaMuU
MOJOOHBIX TEN;

n3o0paxarh u3ydaeMmble (UTYPHI, BBITOJHATH (BBIHOCHBIE) TIJIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUIl CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUEHUS TEJl BPAILICHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH W MpPeoOpa3oBbIBATH HHGOPMAIMIO O
MPOCTPAHCTBEHHBIX TI'eOMETPUYECKUX (Urypax, TMPeACTaBICHHYI0 Ha
yepTekax U pUCyHKax;

CBOOOTHO ONIEPUPOBATH MTOHATHUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSITH ONIEpallMy HaJl BEKTOpaMu;

3a/1aBaTh IJIOCKOCTh YPABHEHHUEM B JICKAPTOBOM CUCTEME KOOPAMHAT;
pemiaTb reOMeTpUYECKHE 3a/1a4l Ha BBIUMCIICHUE YTJIOB MEXKIY MPSMBIMU
U TUIOCKOCTSIMHU, BBIYMCIICHHE PACCTOSHUM OT TOYKH JIO0 IUIOCKOCTH, B
1[EJIOM, HA TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia MPU PEIICHUU;
CBOOOJHO OMEPHUPOBATH TOHSTHSIMHU, CBSI3AHHBIMA C JIBIDKCHUEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JBUKECHU;

BBITIOJIHATh HM300paKE€HUS! MHOTOIPAHHUKOB W TEJI BpalleHUs MpH
MapajuieIbHOM  MEPEHOCE, LEHTPATBHOM CUMMETPUM, 3€pPKaJIbHOMU
CUMMETPHH, TIPU TTOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBanHwms mo100us;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TEJ BpAIEHUS: CEUEHUS LUIUH]pa
(mapanmienbHO U MEePIEeHIUKYISIPHO OCH), CEYeHUS KOHyca (mapaljieibHbIe
OCHOBAHMIO U MIPOXOJIAIIME Yepe3 BEPILINHY ), CEUCHHUS 1Iapa;
UCIIOJIB30BaTh METOJbl TOCTPOEHUS CEUYEHM: METOJ CIJEIO0B, METOJ
BHYTPEHHETO IPOCKTUPOBAHMSI, METO/I MIEPEHOCA CEKYIIEH MIIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHATh TeoMeTpuueckue (aKThl ISl PEIICHHUs] CTEPEOMETPUUCCKUX
3a7a4, MPEANOArarolllnX HECKOJbKO IIaroB pEIICHUs, €CIU YCIIOBUSA
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HESIBHOM (hopme;

peliarh 3aJadyd Ha JOKAa3aTesIbCTBO MATEMATHYECKUX OTHOIICHUWA U
HAXOXKJAECHUE TEOMETPUUECKUX BEJIIMYMH;

IPUMEHATH NPOTPAMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI IIPY PELICHUHU CTEPEOMETPUUECKUX 3a/1a4;

NPUMEHATh  [OJIYYEHHbIE  3HAHUA  HA  NPAKTUKE:  CPABHUBATH,
AHAIM3UPOBATH U OLICHUBATH PEATbHBIE CUTYALIUU, IPUMEHATh U3YUYECHHBIE
MOHSATHUS, TEOPEMBbI, CBOMCTBA B MPOLECCE TMOUCKA  PELICHUS
MaTreMaThyecku  cHOpMyIMpOBaHHOW  MpPOOJIEMBbI,  MOACIUPOBATH
peallbHBIE CUTyallMd Ha S3bIKE T'€OMETPUU, UCCIIENOBATh IOCTPOCHHBIE
MOJIEIA C WCHOJIb30BAHUEM TE€OMETPUUYECKUX TIOHATUH U TEOPEM,
anmapara anreOpbl, pemiaTh TPAKTUYECKUE 3aJaud, CBS3aHHBIE C
HAXOXKJACHUEM I'€OMETPUYECKUX BEIINUNH;

UMETh TpeCTaBiIeHUsI 00 OCHOBHBIX J3Talax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4acTu (pyH/1aMeHTa pa3BUTHUS TEXHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBO 4acos JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iejioB U TeM (uudposbie)
KontpoJsbubie | IIpakTnyeckue
n/n MPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 BBeneHue B cTepeoMeTpuio 23 1
) B3anmMHOe pacrionoxeHue npsMsIx B 6 1
MPOCTPAHCTBE
3 [TapanienbHOCTh NPSAMBIX U IJIOCKOCTEH B g
POCTPaHCTBE
4 [leprnieH UKy ISIPHOCTD MPSMBIX U ’s
IUIOCKOCTEN B IPOCTPAHCTBE
VYTl 1 paccTOSIHUS 16 1
MHororpanHuKu 7 1
BekTopsl B mpocTpaHCTBE 12
g [ToBTOpeHue, 00001IEHNE U CUCTEMATH3AITUS 5 )
3HaAHUU
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KITACC

KosunyecTBo 4yacos DJIEeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne n/n P Kontpoabnsl | IlpakTnueckne (upp )
NMPOrpaMmbI Bcero o0pa3oBaTe/ibHbIE
e padoThbI padoThI
pecypchl
| AHanmuTH4YeCcKasi FeOMETPUs 15 1
) [ToBTOpeHue, 0600IICHNE U 15 1
cUCTEeMaTU3alus 3HaHUU
O0BEM MHOTOIpaHHUKA 17 1
4 Tena BpanieHus 24 1
5 [Tnomaan mOBEpXHOCTH ¥ 00BEMBI 9 1
KPYTJIBIX TEJ
6 JBmxeHust 5 1
7 [ToBTOpEeHME, 0000IICHNE U 17 )
CUCTeMaTH3allusl 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







ITIOYPOYHOE IIVTAHUPOBAHUE
10 KITIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHTpoJabHbI
e padoThI

IIpakTHyeckue
padoThI

Jlara
H3yYeHHs

JIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypcbl

OcHOBHbIE NTpaBUJIa U300paKEHUS HA
PHUCYHKE IIJIOCKOCTH, MapajlyIeNbHbIX
MPSIMBIX (OTPE3KOB), CEPEINHBI OTPE3Ka

04.09.2025

[TonsTHA CTEpEOMETPUN: TOUKA, IIPsIMAs,
IJI0CKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBWJia U300pakeHHs Ha PUCYHKE
IJIOCKOCTH, MapalIeNIbHBIX MPSIMBIX
(OTpe3KoB), cepeAMHBI OTPE3Ka

04.09.2025

[TonsTHst: nepecexaroniyecs MIOCKOCTH,
nepeceKaromecs npsiMas U miIocKoCTh;
MOJIyIPOCTPAHCTBO

05.09.2025

[TonsTHs: Mepecekaronrecs MmioCKOCTH,
repeceKaroIrecs npsiMas 1 IoCKOCTb;
MOJTYTIPOCTPAHCTBO

11.09.2025

MHororpaHHuKH, H300pa’keHue
MPOCTEHIINX TPOCTPAHCTBEHHBIX (pUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

11.09.2025

MHororpaHHuKH, n300pa’keHue
MPOCTEUIINX POCTPAHCTBEHHBIX (PHUTYD,
HECYIIECTBYIOIIHNX O0HEKTOB

12.09.2025

AXCHOMEI CTCPCOMCTPHHU U IICPBLIC




CJIICACTBHUA U3 HUX

18.09.2025

AXCHOMEI CTCPCOMETPHUHU U IICPBBIC
CJIICACTBHA U3 HUX

18.09.2025

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
ciaenctBrs u3 HuX. CrocoOBI 3aaHus
MPSAMBIX U TIJIOCKOCTEH B TPOCTPAHCTBE.
O06o03Ha4YeHUS PAMBIX U TUIOCKOCTEH

19.09.2025

10

N300pakeHne ceueHnii mupaMuIsl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOJAT YEPe3 UX
pé6pa. N3o0OpaxeHue nepecedeHust
IIOJIy4YE€HHBIX IUIOCKOCTEH.
PackpammBanue NoCTpOCHHBIX CEYEHUI
pa3HbIMH LIBETAMH

25.09.2025

11

N300pakeHne ceueHni mupamMusl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJIAT Yepe3 UxX
pEbpa. M3o0pakeHne nepecedeHust
IIOJIyYEHHBIX IIJIOCKOCTEM.
PackpaimBaHue MOCTPOCHHBIX CEUESHUN
pa3HBIMU LIBETAMU

25.09.2025

12

N300pakeHne ceueHui mupamMuIbl, Kyoa u
IIPU3MBI, KOTOPBIE ITPOXOJIAT YEPE3 UX
péopa. N3o0paxkenue nepeceueHus
ITOJIyYEHHBIX MJIOCKOCTEM.
PackpammBanue NoCTpOCHHBIX CEYEHUIN
pa3HBIMU LIBETAMH

26.09.2025

13

N300paxkeHne ceYeHui MupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJIAT Yepe3 UX
pebpa. M3o0pakeHne nepecedeHust
MOJTYYE€HHBIX IJIOCKOCTEH.

02.10.2025




PackpammBanue OCTPOEHHBIX CEUEHUI
pa3HBIMU LIBETaMHU

14

Mertopa ciief0oB 171 IOCTPOEHHSI CEUECHUI

02.10.2025

15

Meton cnenoB AJis HIOCTPOEHUS CEUEHUI.

CaoiicTBa nepeceyeHuil NpsIMbIX U
IJIOCKOCTEMN

03.10.2025

16

Mertoz ciea0B 114 MOCTPOEHUS CEUCHUM.

CBoiicTBa nepeceyeHuil MpsIMbIX U
IJIOCKOCTEN

09.10.2025

17

[TocTpoenue ceuenuii B nupamue, Kyoe
o TpémM ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YepTeKel U 3aMuch I1aroB
MOCTPOEHUS

09.10.2025

18

[TocTpoenue ceuenuii B nupamuie, Kyoe
1o TpémM ToukaM Ha pébpax. Co3ganue
BBIHOCHBIX YepTeXKel U 3aruch 11aroB
MOCTPOEHUS

10.10.2025

19

[TocTpoeHue ceueHuii B mupamuie, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX ‘-ICpTC)Keﬁ " 3aIl1UCh HI1aroB
MOCTPOCHUS

16.10.2025

20

[TocTpoeHue ceueHuii B mupamuie, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX qepTemeﬁ " 3aIlliCh HIaroB
MOCTPOCHUS

16.10.2025

21

[ToBTOpenue manumerpun: Teopema o
MPONOPIIMOHATBHBIX OTpe3kax. [logooue

17.10.2025




TPEYTOJIbHUKOB

22

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUIX Ha
BBIHOCHBIX uepTexax. Mcropus pa3BuTus
IUIAHUMETPUU U CTEPEOMETPUU

23.10.2025

23

Kontposnbnas padota "AxkcruomMbl
crepeomerpun. Ceuenus"

23.10.2025

24

B3anMHOe pacnioniokeHue NpsMbIX B
npoctpaHcTBe. CKpeluBaromuecs
npsiMble. [Ipu3HaKK CKpeIUBarOIINXCs
npsMbix. [TapannensHble npsiMble B
IIPOCTPAHCTBE

24.10.2025

25

Teopema 0 CyleCTBOBAHUU U
€AMHCTBEHHOCTH NPSMOI apasuieIbHON
JAHHOM MPSIMOMN, MTPOXOASIIEH uepes
TOUYKY IPOCTPAHCTBA U HE JIeKalleil Ha
JTAaHHOU mpsiMoii. JlemMa o0 mepeceueHnn
NapajIeNbHbIX MPSAMBIX MIOCKOCTHIO

06.11.2025

26

[TapannensHOCTB Tpex NpsAMBIX. Teopema
0 TPEX MapalIeNIbHBIX NIPSAMBIX. Teopema o
CKPEIIMBAIOIINXCS MPSMBIX

06.11.2025

27

[TapannenbHoe NPOEKTHPOBAHHE.
OcHOBHBIE CBOWCTBA MaPAJIETBLHOTO
npoekTupoBanus. M3o0pakeHne pa3HbIx
¢buryp B napajuieiabHON MPoeKIUn

07.11.2025

28

[lenTpanbHas npoekus. Yo ¢
COHAIIPaBJICHHBIMHU CTOPOHAMU. YTOJI
MEX/1y MPSMBIMU

13.11.2025




29

3aaun Ha 10KA3aTEbCTBO U
HCCIIEIOBAHNUE, CBSI3aHHBIE C
pacIonoXEeHUEM IIPAMBIX B IIPOCTPAHCTBE

13.11.2025

30

[TonsaTus: mapayieabHOCTh NPSIMOHN U
IUIOCKOCTH B mpocTpancTse. [Tpu3nak
napajieIbHOCTH IPSIMOM U IJIOCKOCTH.
CaoiicTBa napamieabHOCTH IPSIMON U
TUIOCKOCTH

14.11.2025

31

I'eomeTpryeckue 3a1a4n Ha BEIYUCIICHHE
U JI0KA3aTelIbCTBO, CBA3aHHBIC C
[1apaJUIEIbHOCTBIO MPSAMBIX U IITIOCKOCTEN
B IIPOCTPAHCTBE

20.11.2025

32

[TocTpoenue ceyenus, npoXoASIIEro Yepe3
JTAHHYIO TIPSIMYIO Ha YEPTEXKE U
napasuiesIbHOTO Jpyroi npsmoi. Pacyér
OTHOIIICHUM

20.11.2025

33

[TapannenbHast IpoEeKLUs, IPUMEHEHUE
JUISL IOCTPOCHUSI CEYeHUH Ky0a U
napaenenunena. CBoiicTBa
napajuieJienumne1a i pu3MbI

21.11.2025

34

[TapamensHble miockocTy. [Ipusnaku
NapaJUICIBHOCTH IBYX IUIOCKOCTEH

27.11.2025

35

Teopema o napaaensHOCTH U
€AMHCTBEHHOCTH INIOCKOCTH, TPOXOAIIEH
4yepes3 TOUKY, He IPUHAJUIEKAILYIO JaHHOU
IUIOCKOCTH U CJIEJCTBUS U3 HEE

27.11.2025

36

CaolicTBa napasuiesbHbIX INIOCKOCTEN: O
MapaieTbHOCTH MPSIMBIX TIEPECEUCHHUS

28.11.2025




MpY MIEPECEUEHUN IBYX MapajlIeIbHBIX
IUIOCKOCTEMN TPEThEN

37

CBoiicTBa mapauieIbHBIX INTIOCKOCTEHN: 00
OTpe3Kax MapasuieIbHbIX MPSMBIX,
3aKJIIOYEHHBIX MEK/Y MMapasuieIbHbIMU
IJIOCKOCTSIMU; O MIEPECEUEHUH MPSIMOiL C
JBYMsI TapaJIebHBIMH TUIOCKOCTSIMU

04.12.2025

38

[ToBTOpenwue: Teopema [Tudaropa va
IUIOCKOCTH

04.12.2025

39

[ToBTOpEHME: TPUTOHOMETPHS
IIPSAMOYTOJIBHOT'O TPEYTOJIbHUKA

05.12.2025

40

CBoiicTBa Ky0a U MPSIMOYTOJILHOTO
napajuiesenumnena

11.12.2025

41

Bbruncnenue 1jiuH OTpe3KOB B KyOe 1
IPSMOYTOJIbHOM Napajulesenumnesie

11.12.2025

42

[IepneH UKy IAPHOCTD IPSIMOU U
mockocTH. [Ipu3nak
NEPIEHIUKYIPHOCTH IPAMOH U
IUIOCKOCTH

12.12.2025

43

[lepnieH UKy IAPHOCTH NPSIMON U
miockoctH. [Ipuznax
NEPIEHIUKYJISIPHOCTH IIPAMOH U
IJIOCKOCTH

18.12.2025

44

Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM, MPOXOSIIEH
yepe3 TOUKY MPOCTPaHCTBA U
MEePIEHANKYISIPHOMN K TIIIOCKOCTH

18.12.2025

45

[ImockocTy 1 nepneHAUKyISPHbIE UM




IpsAMBIC B MHOT'OTPaHHHUKAaX

19.12.2025

IInockoctu u NEPNCHAUKYIISIPHBIC UM

46
MIPSIMBIE B MHOTOI'PAHHHUKAX 25.12.2025
[lepnieHquKyIsp ¥ HAKJIOHHAS.

47 [TocTpoenue nepneHIuKyIsipa u3 TOUKH 75.12.2005
Ha IPAMYIO
IlepnieHquKyIsp U HAKJIOHHAS.

48 [TocTpoenue nepneHAuKyIsIpa U3 TOUKU 26.12.2025
Ha IPAMYIO

49 Teopema o TpEX nepneHAUKyIIpax
(npsiMas u oOpatHas) 09.01.2026

50 Teopema o TpéX nepneHAuKyIIpax
(npsiMast u oOpatHas) 15.01.2026

51 Yron Mexay CKpeIBatOIIMMHUCS
MPSIMBIMU 15.01.2026
[Touck nepneHIuKyISIpHBIX MPSMBIX C

52 MIOMOUIbIO ilepHeHI[I/IKyJISIpHBIX 16.01.2026
IJIOCKOCTEN

53 OpToroHanbHOE NPOEKTUPOBAHKE

22.01.2026

[TocTpoenue ceuenuii Kyoa, mpU3Msl,

54 IIPaBUJIbHOM npulpaMI/mH C TIOMOIIIbIO 2 01.2026
OpPTOTOHAJILHOM NPOEKINH
ITocTpoenue ceueHuit kyoa, IpU3MBbI,

55 IIPaBUJIBHOM HI:IpaMI/IZ[BI C TIOMOIIIBIO 73.01.2026
OpPTOTOHAJILHOU NIPOEKIINH

56 CummeTpus B IpOCTPaHCTBE

OTHOCHUTEIBHO INTIOCKOCTH. ITmockocT

29.01.2026




CI/IMMeTpI/If/'I B MHOI'OT'paHHHKaxX

57

[Ipu3Hak nepneHuKyISpHOCTH MIPSIMOI 1
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUU

29.01.2026

58

[IpaBunbHBIE MHOTOTpaHHUKH. Pacuér
pacCTOSTHUM OT TOYKHU O IJIOCKOCTH

30.01.2026

59

[IpaBuibHBIE MHOTOTpaHHUKH. Pacuér
PacCTOSHUI OT TOYKH JI0 IIOCKOCTH

05.02.2026

60

CriocoOsI OMYCTUTH MEPIIEHAUKYIISIPBL:
CUMMETpPHUS1, CIBUT TOUKH IO
NapaJyieIbHON MPSAMON

05.02.2026

61

CaBur no HenapaiebHOM IpSIMOH,
U3MEHEHUE PACCTOSHUN

06.02.2026

62

KonTponbnas pabota "B3aumnoe
pacroioKeHue NPSMBIX U INIOCKOCTEH B
npoctpancTae”

12.02.2026

63

[loBTOpEHME: YTroy MEX Iy NPSIMbIMHU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpPEMA
KOCHUHYCOB

12.02.2026

64

[ToBTOpEHME: Yyroa MexIy
CKPEIIHBAIOIIUMUCS MIPSMBIMU B
MIPOCTPAHCTBE

13.02.2026

65

FCOMeTpI/I‘IeCKI/Ie METOAbI BBIYHCIICHUS
yriia MEXAy MPsAMbBIMA B MHOTOTpaHHUKaX

19.02.2026

66

JIByrpansblii yroy. CBOWCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOIO yria

19.02.2026

67

[lepnenuKkyasipHBIE MIIOCKOCTH.
CBolicTBa B3aMMHO NEPIEHIUKYIISIPHBIX

20.02.2026




IJIOCKOCTEN

68

[Ipu3Hak nepneHauKyIsIpHOCTH
IIJIOCKOCTEM; TEOpeMa O MPAMOU
IepecedyeHus ABYX IIIOCKOCTEN
MEPIEHIUKYISAPHBIX TPETHEN TUIOCKOCTH

26.02.2026

69

[IpsiMOyTOMBHBIN TapaJIIeIeTHIET; KyO;
W3MEpEHUs], CBOMCTBA MPSIMOYTOJILHOTO
napasuienenumnesia

26.02.2026

70

Teopema 0 naroHany NpssMOyTroabHOTO
napajulesICnUIENa U CIECICTBUE U3 HEE

27.02.2026

71

CrepeomeTpryuecKHUE U MIPUKIIATHBIC
3aJ1a4¥, CBS3aHHBIC CO B3AMMHBIM
PACIIOJIOKCHUEM NIPAMBIX U IIJIOCKOCTU

05.03.2026

72

HOBTOpeHI/IeZ CKpCHIUMBAOIIHUECA ITPAMBIC,
HnapaJluICJIbHBIC INIOCKOCTHU B CTaHAAPTHBIX
MHOT'OT'paHHHKaX

05.03.2026

73

[Tapa mapannenbHbIX IIOCKOCTENW HA
CKPEIIMBAIOIINXCS IPSIMbIX, PACCTOSIHUE
MEX/1y CKPELIUBAIOLIUMUCS MPSMBIMH B
MIPOCTBIX CUTYALUSIX

06.03.2026

74

Paccrostaue oT TOUkH J0 IINIOCKOCTH,
pacCToAHHEC OT HpHMOﬁ J0 IINTOCKOCTHU

12.03.2026

75

Brluucnenue pacCTOAHUN MEXAY
CKPELIUBAIOIIMMHUCS IIPSIMBIMHU C
IIOMOILBIO IEPIIEHIUKYIIIPHON IIIOCKOCTH

12.03.2026

76

TpéXrpaHHslil yroji, HEpaBeHCTBA IS
TpexrpaHHbIx yrioB. Teopema Iludaropa,
TEOPEMBI KOCUHYCOB M CHHYCOB JJIs

13.03.2026




TPEXTPAHHOTO yIUIa

DneMeHTHI cheprudecKoil FeOMETPHHU:

77 reo0/Ie3NYEeCKre JTMHIHU Ha 3eMIie 19.03.2026
73 KonTponbhas pabota "Yrisl u

paccrostHus" 19.03.2026
79 CucremaTtu3zanus 3HaHUH "MHOTOrpaHHUK

U €ro 3JeMEHTHI" 20.03.2026
20 ITupamuna. Bunsl nupamun. [IpaBuinsHast

nupamuza 26.03.2026
21 [Tpusma. [Tpsimasi u HaKJIOHHAs! IPU3MBI.

[IpaBunbpHas npuszma 26.03.2026
20 [Ipsamoit napamienenunen,

MPSIMOYTOJIbHBIN NTapajuieNenunen, Kyo 27.03.2026
23 Brinykiibie MHOTOrpaHHUKHU. Teopema

DOiinepa 09.04.2026

Brinykiieie MHOrOrpanHuku. Teopema
84 Oiinepa. [IpaBuibHbIE M OTyIIPaBUIIbHBIC 09.04.2026

MHOTOTPaHHUKHU
85 KontponbHas padora "MHOrorpaHHUKH" 10.04.2026
26 [TonsiTHE BEKTOpa HA IUIOCKOCTH U B

IIPOCTPAHCTBE 16.04.2026
87 CyMMa BEKTOpOB 16.04.2026
88 Pa3HocTh BEKTOpOB 17.04.2026
89 [IpaBuio nmapamienenumena




23.04.2026

90 YMHOKEHUE BEKTOPA HA YUCIIO 73.04.2006
Paznoxenue BekTopa 1o 6a3ucy Tpéx
91 BEKTOPOB, HE JIEKAIIUX B OJHOU 24.04.2006
IJIOCKOCTH
92 CkansipHoe Ipou3BeICHUE 30.04.2026
23 Briuucnenue yria Mexay BEKTOpaMH B
MPOCTPAHCTBE 30.04.2026
94 [Ipocreiimue 3a1auu ¢ BEKTOpaMH 07.05.2026
95 [Ipocreitmume 3a1aun ¢ BEKTOpaMu 07.05.2026
96 [Ipocreiimme 3axaun ¢ BEKTOpaMu 08.05.2026
97 [Ipocreiimme 3a7a4u ¢ BEKTOpaMu 14.05.2026
98 O00011IeHIE U CUCTEMATU3ALUS 3HAHUIA 14.05.2026
99 O00011IeHIE U CUCTEMATU3ALUA 3HAHUIA 15.05.2026
100 Wrorosas koHTpoJbHAs paboTa 21.05.2026
101 Hrorosas koHTpoIbHAS paboTa 21.05.2026
102 O06001eHre u cucTeMaTi3anus 3HaHUA




22.05.2026

OBIIEE KOJIMYECTBO YACOB I10
[TPOIT'PAMME

102




11 KITACC

KosunyecTBo 4yacos DJIEeKTPOHHBIE
Ne Jara uu(ppoBbIe
Tema ypoka KoHTpoJbHbI IIpakTHyeckune
n/m Bcero U3yYeHUs oOpa3zoBare/ibHbIE
e padoThbI padoThbI
pecypcesl
| [ToBTOpenue Temsl "KoopanHatel BeKTOpa |
Ha IUIOCKOCTH U B IPOCTpaHcTBE" 04.09.2025
) [ToBTOpenue Tems! "CkanspHoe 1
MIPOU3BEICHNUE BEKTOPOB" 05.09.2025
[ToBTOpenue Tembl "Briuncnenue yria
3 " 1
MEX/1y BEKTOpaMHU B IPOCTPAHCTBE 05.09.2025
[ToBTOpeHue Temsl "Y paBHEHHE TPSIMOH,
4 . " 1
IIPOXOJSIIEH Yepe3 ABE TOUKHU 11.09.2025
YpaBHEHUE IIIIOCKOCTH, HOPMAJlb,
5 1
ypPaBHEHHUE IUIOCKOCTU B OTPE3KAX 12.09.2025
YpaBHEHME IIIOCKOCTH, HOPMAaJlb,
6 |
yYpPaBHEHHE IUIOCKOCTU B OTPE3KAX 12.09.2025
7 BekropHoe npousseneHue 1
18.09.2025
g JIuHeiiHbIe HEpaBEHCTBA, JIMHEHHOE |
IpOorpaMMHUPOBaHUE 19.09.2025
9 JInneliHbIe HEPABEHCTBA, TMHEHHOE |
IIPOrpaMMHUPOBAHUE 19.09.2025
AHanuTHyecKrue MeTo bl pacyéTa yria
10 1
MEX1y TPSIMBIMH B MHOTOTPaHHUKAX 25.09.2025
11 AHanuTHueckue MeTobl pacuéra yria 1




MCKAY IIIIOCKOCTAMHU B MHOI'OI'paHHUKax

26.09.2025

dopmyiia paccTOSIHUS OT TOUYKH 10

12
IIJIOCKOCTH B KOOPJMHATAX 26.09.2025
13 Haxosxnenue paccTosiHUi OT TOYKH 10
IUIOCKOCTH B Ky0Oe 02.10.2025
HaxosieHue paccTosiHuid OT TOYKH J0
14 N
IJIOCKOCTH B MPAaBWJIBHOW MUpaMUIE 03.10.2025
15 KontponbHas padota "AHanuTuaeckas
reometpus’" 03.10.2025
16 CeueHust MHOTOTPaHHUKOB: CTaHIaPTHbIE
MHOT'OTpaHHUKHU 09.10.2025
17 CedeHuss MHOTOTPAaHHUKOB: METOJI CJIEJ0B
P AR 10.10.2025
CeueHHs MHOTOTPAaHHUKOB: CTAH/IAPTHBIC
18 IUIOCKOCTH, IIEPECEUCHUS IIPSIMBIX 1
> 1eP P 10.10.2025
IJIOCKOCTEH
[TapanenbHblie MPSMBIEC ¥ TUIOCKOCTH:
19
napasuie/ibHbIE CEYEHUS 16.10.2025
[TapannenbHblie TpsSMbIE U TUIOCKOCTH:
20 N .
pacy€T OTHOLIECHUI 17.10.2025
[TapasnenbHble MpsiMble U IJIOCKOCTH:
21 TJIbI MEXY CKPEILIUBAIOIIIMMHUCS
Y Ay CRPETBAIont 17.10.2025
TIPSIMBIMU
[lepnieHIUKYISIPHBIC IPSIMBIC U
MJIOCKOCTH: CTaH/IAPTHBIC Mapbl
22 .
MEePIEHIUKYIISIPHBIX TIJIOCKOCTEH 1 23.10.2025

IpsAMBIX, CAMMCTPHUHU MHOT'OI'PaAaHHUKOB




23

[IepneHquKynsIpHBIE IPAMBIE U
IJIOCKOCTH: TEOPEMA O TPeX
MEPIEHINKYIISPAX

24.10.2025

24

[leprienaAuKyIApHBIE IPSIMBIE U
IJIOCKOCTH: BBIYHUCIIEHUS IJIUH B
MHOT'OTpPaHHUKaX

24.10.2025

25

[ToBTOpEHME: MIOIIAIM
MHOTOYTOJIbHUKOB, ()OPMYJIbI IS
TI0MAAEH, COOOpaKeHUs T0100US

06.11.2025

26

[ToBTOpenue: onaau
MHOTOYT'OJIbHUKOB, (DOPMYJIbI JUIs
TJI0IAIeH, COOOpaKEHUS TTOT00MS

07.11.2025

27

[ToBTOpenue: iomanu
MHOTOYTOJIbHUKOB, (DOPMYJIbI JUIs
TIoaaeH, cooopaxeHus moaoous

07.11.2025

28

[Inomaay ceyeHnii MHOTOrpaHHUKOB:
IJIOIIAIA IOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHHS 1T0100us

13.11.2025

29

[Tnomaam cedeHnit MHOTOTPaHHUKOB:
IUTOIIAIH TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKeHUs 10 100Us

14.11.2025

30

Kontponbnas padota "[loBTopenue:
MHOTOTPaHHHUKH, CEYEHUS
MHOT'OTPaHHUKOB"

14.11.2025

31

O06BeéM Tena. O0bEeM MPSIMOYTOIBLHOTO
HapauieNienune1a

20.11.2025

32

3anauun 00 yaBOeHUH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKIINH yTJIa

21.11.2025




33

CrepeomeTpuyeckre 3a1a41, CBI3aHHBIE C
00BEMOM MPSIMOYTOJILHOTO
napasuieNienumeaa

21.11.2025

34

HpI/IKJIaIlHBIC 3aga4u, CBA3aHHBIC C
BBIUHCIICHHEM 00bEMa npsAMOYTOJIbHOTO
napajuiciacnuiciaa

27.11.2025

35

O0BEM IPSIMOH TPU3MBI

28.11.2025

36

CrepeoMeTpUuECKHE 3a/1a4H, CBA3aHHBIE C
BBIYHCIICHUEM 00bEMOB PSIMOMN MPU3MBI

28.11.2025

37

[MpuksaaHbIe 3a1a4u, CBSI3aHHbBIE C
00BEMOM TMPSIMOM MPU3MBI

04.12.2025

38

Brruucnenue 00bEMOB T ¢ TOMOIIBIO
onpenenéHHoro uaTerpaia. Oobém
HAaKJIOHHOM NPU3MBI

05.12.2025

39

Brruucnenue 00bEMOB TeJ ¢ TOMONIBIO
onpeaenénHoro uarerpaita. O0bpém
IUpaMu bl

05.12.2025

40

®dopmyna 00bEMaA TUPAMUIBI.
OTtHoteHne 00eMOB TUPAMHU/T C OOIIIUM
YTJIOM

11.12.2025

41

®dopmyna 00bEMA TUPAMUIBIL.
OTtHoteHne 00beMOB MUPAMHU/T C OOILIUM
yIJoM

12.12.2025

42

CrepeomeTpuyuecKue 3a/1auu, CBSI3aHHbIE C
00BEMaMH HAKJIIOHHOW MTPU3MBI

12.12.2025

43

CrepeoMeTpHUYCCKHUE 3a1a4H, CBSI3aHHBIE C
00BEMaMU THPaAMUJIBL

18.12.2025




[Ipuknagueie 3agaun o Teme "O0bEMBI

44 " i .
Ten", CBsI3aHHbIE C 00bEMOM HAKIIOHHOM 19.12.2025
TIPU3MBI
45 [Mpuknanueie 3agaun mo TeMe "OO0bEMBI
Ten", CBA3aHHBIE ¢ 00BEMOM MTUPAMHUIBI 19.12.2025
46 [Ipumenenne o0bEMOB. Brruncienue
paccTosiHUSA 10 TUIOCKOCTH 25.12.2025
47 KonTponbhas padora "O0bEM
MHOTOrpaHHuKa" 26.12.2025
Hunuuapuyueckast MIOBEPXHOCTb,
48 00pa3yromue MUINHAPUICCKON 26.12.2005
MOBEPXHOCTHU
49 Hunmuaap. [TpsMoit KpyroBoi UIUHIP.
[Inomaap MOBEPXHOCTH HUIMHIPA 09.01.2026
50 Konunueckas noBepxHoCTh, 00pa3yrolne
KOHHYecKoi nosepxHoctu. Konyc 09.01.2026
Ceuenne KoHyca IIIOCKOCTHIO,
51 9
napasuieibHOM IIIOCKOCTH OCHOBAaHMS 15.01.2026
VYceuénnblii KoHyC. M300paxenue
52 «
KOHYCOB U YCEUEHHBIX KOHYCOB 16.01.2026
[Tnomaas 60KOBOM MOBEPXHOCTH U
53 .
IIOJIHOM TOBEPXHOCTH KOHYCa 16.01.2026
54 [Tnomaae 60KOBOW TOBEPXHOCTH U
MOJIHOM TOBEPXHOCTU KOHYyCa 22.01.2026
CrepeoMeTrpuueckue 3a7aud Ha
55
JI0Ka3aTelIbCTBO U BHIYUCIICHHE, 73.01.2026

MOCTPOEHUEM CEYEHUM IUITMHIpa, KOHyCca




56

CrepeomeTpuuecKkue 3a1a4u Ha
J0Ka3aTeIbCTBO M BEIYMCIICHUE,
MOCTPOEHUEM CEUCHUH IIUINHIpA, KOHYCa

23.01.2026

57

HpI/IKHaIlHBIe 3aaa4u, CBA3aHHBIC C
MUWINHAPOM

29.01.2026

58

HpI/IKJ'Ia,I[HI)Ie 3aaa4u, CBA3aHHBIC C
MUWINHAPOM

30.01.2026

59

Cdepa u map

30.01.2026

60

[Tepeceuenue cdepsl u mapa ¢
iockocThio. Kacanue mapa u cepbl
IUIOCKOCTHI0. Bua u n3o0pakenue mapa

05.02.2026

61

ITepeceuenue cdepsl u mapa ¢
mockocTrio. Kacanue mapa u cepsl
IUIOCKOCTBI0. Bun 1 n300pakeHue mapa

06.02.2026

62

VYpasnaenwue chepsl. [Tnomans chepsl u eé
yacTeu

06.02.2026

63

Cummetpust ceps u mapa

12.02.2026

64

CrepeomeTrpuueckue 3a1ayu Ha
JI0KA3aTeJIbCTBO U BBIYKCIICHHUE,
CBSI3aHHBIE CO CPEpOi U IIapoM,
MMOCTPOEHUEM UX CEYECHHI TIOCKOCTHIO

13.02.2026

65

CrepeomeTpuuecKue 3agadu Ha
JI0Ka3aTeIbCTBO M BBIUUCIICHUE,
CBsI3aHHBIE CO c(hepoit 1 mapom,
MOCTPOEHUEM UX CEYEHUH TIIOCKOCTBIO

13.02.2026

66

[IpukiiagHele 3a1a4u, CBA3aHHBIE CO




cthepoit u mapom 19.02.2026
[ToBTOpEHME: OKPYKHOCTH HA TUIOCKOCTH,
67 BBIYKCIICHHS B OKPYXKHOCTH, 20.02.2026
CTaHJapTHBIE TO00Ms
68 Paznuanple KOMOMHAITMY TEJT BpallleHUs 1
MHOI'OTPaHHUKOB 20.02.2026
69 3anauu 1o Teme "Tena u MoBEpXHOCTH
BpareHus" 26.02.2026
70 3anauu 1o Teme "Tena u MoBepXHOCTH
BpaiieHus" 27.02.2026
71 Kontponbnas padora "Temna u
MOBEPXHOCTHU BpalieHus" 27.02.2026
7 O6wEm nunuuapa. Teopema 06 06bEMe
IPSAMOTO LUIUHAPA 05.03.2026
Brrurcnenue 00bEMOB TE ¢ IIOMOIIIBIO
73 ornpenenéHHoro naTerpaita. Oobpém 06.03.2026
KOHYca
74 ITmomanu 60K0BOI ¥ NOJIHOM
HOBEPXHOCTH KOHYCa 06.03.2026
CrepeomeTpudecKue 3a/1a4u, CBI3aHHBIE C
75 BBIYHCIICHHEM 00BEMOB IIMIIMH]IPA, 12.03.2026
KOHyCa
76 [Ipuknanueie 3aaaun o Teme "O0BEMBI U
IJIOIAAM TTOBEpXHOCTEH Ten" 13.03.2026
77 O0BEM 11apa ¥ MapoBOTro CEKTOpa.
Teopema 06 00bEMe mapa. [Tnomaas 13.03.2026

cdepsl. CTepeoMeTpuIecKie 3aauu,
CBSI3aHHBIE C BBIUMCICHHEM 00BEMOB




11apa, I1apoBOro CETMEHTA U IIapOBOT0
CEKTOopa

78

[Ipuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHBIE C 00BEMOM II1apa u
ionaabio cdepbl. COOTHOIICHUS MEXKIY
IUIOMIA/ISIMH TTOBEPXHOCTEH U 00BEMaMHU
[IOJOOHBIX TN

19.03.2026

79

[TonoOHBIE TENTa B MPOCTPAHCTBE.
N3menenne o6bEéMa pu mog00uu.
CrepeoMeTpHuuecKue 3a/1a4u, CBSI3aHHBIE C
BBIUMCIICHHEM 00BEMOB TEI U ILIOMIAACH
TTOBEPXHOCTEN

20.03.2026

80

Kontponbnas padota "[lnomann
MIOBEPXHOCTU U 00BEMBI KPYTJIBIX TEN"

20.03.2026

81

JiBuxxenus npoctpancTBa. OToOpaxeHusl.
JIBmxenus u paBeHCTBO uryp. O0mme
CBOICTBA JBWKEHUN

26.03.2026

82

Buapl n1BukeHHI: napaiebHbII
MIEPEHOC, IEHTPAJIbHAsI CHMMETPUS,
3epKajibHasi CHMMETPHS, TOBOPOT BOKPYT
IPSIMOU

27.03.2026

&3

[IpeobpazoBanus mogoous. [Ipsmas u
cthepa Ditnepa

27.03.2026

84

['eomeTrpuueckue 3a1a4u Ha TPUMEHEHUE
JIBUKCHUS

09.04.2026

85

Kontposnbnas padota "BekTopsl B
npocTpaHcTee”

10.04.2026

86

Ob6o6maromee nmosropenue 11 mousTHii 1




MeT0/10B Kypca reometpun 1011
KJIaCCOB, CHCTEMAaTH3allMsI 3HAHHMIA:
"[TapannenbHOCTh IPSAMBIX U INTIOCKOCTEHN
B IIpocTpaHcTe"

10.04.2026

87

Ob6o6maroriee nosropenue 11 nousTuit u
MeToA0B Kypca reomeTpun 1011
KJIaCCOB, CHCTeMAaTHU3aIlNs 3HAHWI:
"BekTopsl B mpocTpaHcTBe"

16.04.2026

88

O6o6mmaromee noropenue 11 moustuii u
MeToA0B Kypca reomeTpun 1011
KJIaCCOB, CHCTeMaTH3allMs 3HAHUH:
"BekTopsl B pocTpaHcTBe"

17.04.2026

89

O6o0maromiee mopropenue 11 moHsTHi u
MEeTOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTH3allisl 3HAHUIL:
"O0beM MHOTOTpaHHHKA"

17.04.2026

90

O6o061maroiiee nopropenue 11 nonstuii u
METOJI0B Kypca reometpun 10—-11
KJIACCOB, CUCTEMAaTHU3aLMsl 3HaHUI:
"O06beM MHOTOrpaHHHKA"

23.04.2026

91

Ob6o6maromee nosropenue 11 noustuit u
MeToA0B Kypca reomeTpun 1011
KJIaCCOB, CHCTEMAaTH3aIINs 3HAHWI:
"ITnomany NoBEpXHOCTU U 0OBEMBI
KpyribIx Ten"

24.04.2026

92

Ob6o6maroiee nosropenue 11 nousTuit u
MeToA0B Kypca reomeTpun 1011
KJIaCCOB, CHCTeMAaTHU3aIlNs 3HAHWI:
"TTnomany NOBEpXHOCTH U 00BHEMBI

24.04.2026




KpyribIX Ten"

93

Hroropas KOHTpPOJIbHAasA pa60Ta

30.04.2026

94

HroroBast KoHTposibHAs paboTta

07.05.2026

95

[ToBTOpEeHue, 0600IICHHE 1
cUCTEeMaTH3allus 3HAHHUH

08.05.2026

96

Hcropus pa3BUTHSA CTEPEOMETPUU KaK
HayKH U €€ POJib B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

08.05.2026

97

Hcropus pa3Butus crepeoMeTpun Kak
HayKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHIA

14.05.2026

98

Wcropus pa3ButHs crepeoMeTpUn Kak
HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UHXEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOT M

15.05.2026

99

Wcropus pa3ButTus crepeoMeTpun Kak
HAyKH U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

15.05.2026

100

Hcropus pa3BUTHSA CTEPEOMETPUH KAK
HAyKH U €€ pOJIb B pa3BUTUU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

21.05.2026

101

Hcropus pa3BUTHSI CTEPEOMETPUN KaK




HAYKHU U €€ POJIb B PA3BUTHH

COBPEMEHHBIX HHKEHEPHBIX U 22.05.2026
KOMIIBIOTEPHBIX TEXHOJIOTHI
HcTopus pa3BUTHS CTEPEOMETPUH KaK
102 HAYKH U €€ poJib B Pa3BUTUU 1
22.05.2026

COBPCMCHHBIX MHIKCHCPHLIX U
KOMIIBIOTCPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I1O
[NPOT'PAMME

102







INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KUIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NPOBepPsIeMOro .
00pa3oBaTeJIbHOM NPOrpaMMbI CpeIHero 001ero oopa3oBanus
pe3yJabTara
7 ['eomeTpus
7.1 OrniepupoBaTh MOHATUSMH: TOYKA, TIPsIMAst, INIOCKOCTh
79 [IpuMeHSITh aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX IPH PEIICHUU
' FCOMETPUYUCCKUX 3a/1a4
73 OnepupoBaTh MOHATHUSMHU: TAPAJUICTBHOCTh W TEPICHIUKYISIPHOCTD
' MPSIMBIX U TJIOCKOCTEH
74 KnaccudunupoBars B3aUMHOE PaCIOIOKEHUE MPSMBIX M IIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHIATHSMH: IBYTPAHHBIA Yroj, TpaHU IBYTPAHHOIO YIIIa,
7.5 pebpo ABYTPaHHOTO yTIiia, JHHEWHBIM yroyl IBYTpaHHOTO yria, TpajaycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MOHITUSIMH: MHOTOTPAHHHK, BBIMYKJIBIH W HEBBITYKJIBIN
’ MHOTOI'PAHHHK, 3JIEMEHTHl MHOTOI'PAHHHKA, IPABUIHHBIA MHOTOTPaHHUK
77 Pacnio3naBaTth OCHOBHBIE BHJIBI MHOTOTPAHHUKOB (TUpamuia, MpU3Ma,
' MPSIMOYTOJIBHBIN Mapaienenumne, Ky0)
KnaccudunmpoBaTh ~ MHOTOTpaHHUKH,  BBIOMpass ~ OCHOBaHHMA  JUIA
7.8 KJIacCU(UKAIUU (BBITYKJIbIC M HEBBITYKJIbIE MHOTOTPAHHUKH, TTPABUIILHEIC
MHOTOTPaHHHKH, MPSMbIE U HAKJIOHHBIE PU3MBI, NTapaijieenuIeabl)
7.9 OnepupoBaTh NOHATUAMU: CEKYIIAs INIOCKOCTh, CE4EHUE MHOTOIPAHHUKOB
710 OOBSACHATD MPUHITUIIBI TOCTPOCHUS CEYCHUIT MHOTOTPAHHUKOB, UCTIONB3Y S
' METO/I CIIC/IOB
Crpoutb ceyeHUs] MHOTOTPAHHHKOB METOJAOM  CJIEJIOB, BBINOJHSTH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PHUCYHKOB IMPOCTBIX OOBEMHBIX (QHUTYD:
BUJ] CBEpPXY, COOKY, CHU3Y
Pematp 3amaun Ha HaXOXKJIEHUE T'€OMETPUUYECKUX BEJIMYMH MO oOpasiam
WIM aIropurMaMm, HPUMEHsSS W3BECTHbIE AHAJIMTHUUYECKUE METOAbl IpHU
7.12 pElIEHUH  CTaHAAPTHBIX MaTeMaTHYEeCKUX 3aJad Ha  BbIUYMCICHUE
paccTOSTHUM MEXAy ABYMsI TOUYKaMHU, OT TOYKH JO MHPSIMOM, OT TOYKUIO
IJIOCKOCTH, MEXIY CKPEUIUBAIOIIUMHUCS MPSIMBIMU
7.13 Pemarp 3amaun Ha HaXOXKJIEHHUE T€OMETPHUUECKHUX BEJIMYUH MO 0Opasiam

I aJIrOpUuTMaM, IMPHUMCHAA H3BCCTHLIC AHAJIMTHYCCKUC MCTOIbI IIPpU
PCICHUN CTAaHAAPTHBIX MAaTCMaTHUYCCKHUX 3aJa4 Ha BBIYMCICHHUC YIJIOB




MCXKAY CKPCUHIMBAOINIUMUCA IIPAMBIMH, MCKIY HpHMOfI 1 IINIOCKOCTHBIO,
MCKAY MJIIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

Bbruucnare 00bEMBI 1 MIJIOMIA U TOBEPXHOCTEH MHOTOI'PAaHHHUKOB (TIpHU3Ma,

7.14 nupamMuzia) ¢ MpUMEeHeHueM (HOpMyJl, BEIUUCIATH COOTHOLICHUS MEXKIY
IUIOINASIMU TOBEPXHOCTEH, 00bEMaMU OJJOOHBIX MHOT'OI'PAaHHUKOB
715 OnepupoBaTh HOHATHSAMM: CHUMMETPUS B HPOCTPAHCTBE, LEHTP, OCh U
' IUIOCKOCTh CUMMETPHUH, LIEHTP, OCh U MIIOCKOCTh CUMMETPUH (PUTYpPbI
W3Bnekarb, npeoOpa3oBbIBATb W MHTEPHPETUPOBATH HHPOPMALMIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPHUECKHX (urypax, NpeACTaBICHHYI0 Ha
yepTekax U pUCyHKax
[TpumensiTh reoMerpuueckrue (akThl JUIsl PEIIEHUs CTEPEOMETPUUECKHUX
7.17 3a7a4, MPEANOararoliX HECKOJbKO IaroB peIIeHUs, €CIU YCJIOBHS
IIPUMEHEHHUS 3a/1aHbl B IBHOU opme
718 [IpumensaTs mpocTedmye NPOrpaMMHBIE  CPENCTBA M AJIEKTPOHHO-
' KOMMYHHKAIIMOHHBIE CUCTEMBI TP PEILICHUN CTEPEOMETPUUECKHUX 3314
719 [TpuBOIMTE MpUMEpPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOJE U
' ’KU3HU, paCIIO3HABaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[TpuMeHATh MOJyUYEHHbIE 3HAHUS Ha NPAKTUKE: aHAJIM3UPOBATH PeajbHbIE
CUTyallMM U NMPUMEHATh U3YUYECHHBIEC TIOHATHS B MpOLECcCe MOMCKA PEeLCHHS
MaTeMaTH4eCKu C(HOPMYIUPOBAHHOM MPOOIEMBl, MOJIEIUPOBATh PEabHbIC
7.20 CUTyallud Ha $A3bIKC T'€OMETPUH, MCCIIENO0BAaTh IIOCTPOCHHBIE MOJCIH C
MCII0JIb30BaHUEM T'€OMETPUUYECKUX MOHATUN U TEOPEM, allapara ajareopsl,
pemate  OpakTUYECKWe  3aJadyd,  CBS3aHHbIE C  HaXOXKICHHUEM
r€OMETPUYECKHUX BETUUNH
11 KIIACC
Kon .
[IpoBepsieMmble NpeAMeTHbIE Pe3yabTAThl 0CBOEHUSI OCHOBHOI
NPOBEPsSIeMOro .
00pa3oBaTe/IbHOM NPOrpaMMbI CpeiHero 001ero oopa3oBanus
pe3yJibTaTa
6 ['eomerpust
OnepupoBaTh MOHATUAMU: LWIMHAPUYECKAs MOBEPXHOCTb, 00pa3yrolIue
6.1 IWINHAPUYECKOM IOBEPXHOCTH, LMJIMHIP, KOHMYECKash IIOBEPXHOCTD,
o0pasyrolie KOHUYeCKOH MMOBEPXHOCTH, KOHYC, chepruueckasi IOBEPXHOCTb
6.2 Pacno3naBats Tena BpamieHus (IWIHHAP, KOHYC, cdepa u map)
6.3 OOBSCHATH C1IOCOOBI OTYYEHUS TEJ BpaIllEHUsS
6.4 KnaccudunupoBaTs B3auMHOE pacrionoxenue chepsl U IMI0CKOCTH
OnepupoBaTh NOHATHIMH: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA
6.5 CerMeHTa, LIapOBON CJOH, OCHOBAHME IIAPOBOIO CJIOS, BBICOTA IIAPOBOTO

CJ1051, IIAPOBOW CEKTOP




6.6

Beruncnare  00BEMBI M IUIOMIAAM  TOBEPXHOCTEH T  BpaICHUS,
TE€OMETPHUYECKUX TEJl C MPUMEHEHHEM (popmyT

6.7

OnepupoBaTh MOHATHUSAMH: MHOTOTPAaHHMK, BIMCAaHHBIH B chepy
ONMCAHHBIN 0KOJIO cdepsl, chepa, BIUCAHHAS B MHOTOTPAHHUK HIIH TEIIO
BpallEHUs

6.8

BbI4ncnsaTh COOTHOMICHHS] MEXKIY TUIOIIAIIMU TTOBEPXHOCTEN U 00bEMaMU
MMOJOOHBIX TENI

6.9

N3o0paxaTh nzydaemble GUTYPbl OT PYKH M C HMPUMEHEHUEM IMPOCTHIX
YepTEKHBIX UHCTPYMEHTOB

6.10

BbIONHATE  (BBIHOCHBIE) IUIOCKME YEPTEXH U3 PUCYHKOB IPOCTHIX
00BEMHBIX (QUryp: BUJI CBEpXy, COOKY, CHM3Y; CTPOUTH CEUEHMS Tell
BpalLEeHUs

6.11

M3Bnekarb, HMHTEPIPETHPOBATH M MPeoOpa3oBbIBATh HHPOPMAIMIO O
NPOCTPAaHCTBEHHBIX TEOMETPHUECKHX (urypax, TpEACTaBICHHYIO Ha
4YepTeKax U pUCyHKax

6.12

[TpumensTh TeomeTpudeckue (HakTbl sl PELICHUS CTEPEOMETPUUYECKUX
3a7a4, MPEAIoNararolluX HECKOJIbKO I1aroB pELICHMS, €CIU YCIOBUS
MIPUMEHEHUS 33/1aHbI B IBHOU popme

6.13

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBIHOJIHSITB ,Z[eﬁCTBPIH CJIOKCHMUA BCKTOpOB, BbBIYUTAHUA BeKTOpOB nu
YMHO)KCHI/IH BeKTOpa Ha YuCIIO, 06’B$[CH$[TI), KaKNUMH CBOfICTBaMH OHH
o0JagaroT

6.15

HpI/IMeHﬂTb IIpaBUJIO IapaJuICIICIIUIICAa ITPH CIIOKCHUMU BEKTOPOB

6.16

OnepupoBaTh TOHATUSIMH: JE€KApPTOBBl KOOPAWHATHI B IPOCTPAHCTBE,
BEKTOP, MOJyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YIOJ
MeXy BEKTOpaMH, CKaJIipHOE MPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHbIE U
KOMIUTaHApHBIE BEKTOPBI

6.17

Haxoauth cymMy BEKTOpPOB U NPOM3BEIACHHE BEKTOpa HAa YHUCIO, Yo
MEXJy BEKTOpaMH, CKaJspHOE MPOU3BEICHHE, PACKIAIbIBATh BEKTOpP IO
JIBYM HEKOJUJIMHEAPHBIM BEKTOpaM

6.18

33.,[[aBaTL IJIOCKOCTh YPAaBHCHUCM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

PemraTe HpOCTCﬁH.IPIC rCOMCTPHUUCCKUC 3aaa4M Ha IIPUMCHCHUC BCKTOPHO-
KOOPAWHATHOTO METOAa

6.20

Pemrats 3aa4ud Ha J0Ka3aTCJIbCTBO MAaTCMAaTUYCCKHUX OTHOIIEHUH W
HaXO0XACHUEC TCOMETPUUYCCKUX BCJIIMYUH I10 06pa3uaM WK aJiropuTtMam,
MMPUMCHAA HU3BECTHBIC METO/IbI npu PEICHUU CTaHAaPTHBIX
MaTEeMaTUYCCKUX 3aJa4d

6.21

[IpumensaTs mpocTedmye NPOrpaMMHBIE  CPEICTBA M AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a1a4

6.22

HpI/IBOI[I/ITB MMPpUMEPbI MATCMATHYCCKHUX SaKOHOMCpHOCTCﬁ B IMPpUPOAC U
JKM3HU, PACTIO3HABATH MMPOABJICHUC 3aKOHOB T'COMETPHUHN B UCKYCCTBEC




6.23

[IpuMeHATh MONy4YEHHbIE 3HAHUSA HA MPAKTUKE: aHAJIU3UPOBATh PEAJIbHbBIC
CUTyalluu U MPUMEHATh U3yUYCHHBIC MTOHATHUS B MPOIIECCE NMOMCKA PEUICHUs
MaTeMaTH4ecKu Cc(HOpMYIUPOBAHHOM MPOOIEMBI, MOJIEIUPOBATh pPeabHbIE
CUTyallUl Ha S3bIKE T€OMETPUH, MCCIEA0BAaTh IIOCTPOECHHBIE MOJAEIU C
MCIIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATUN M TEOPEM, almnapara ajareopsl,
pemate  NpaKTHUYECKWe  3aJadyd,  CBS3aHHbIE C  HAaXOXKICHHUEM
reOMETPUUYECKUX BETUUUH




INPOBEPAEMBIE DQJIEMEHTBI COAEP KAHUA

10 KJTACC

Kon
7

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUA

I'eomerpus

7.1

OcCHOBHBIC TOHATHS CcTepeoMeTpuH. Toduka, MpsMas, TUIOCKOCTh, MPOCTPAHCTBO.
[TonsATHE 00 aKCHOMATHYECKOM TIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUH U
CJICZICTBUS M3 HUX

7.2

B3anMHOe pacrionoxeHue npsMsIX B IPOCTPAHCTBE: MEPECEKAIOIINEC, TapAJIICIIbHBIC
n  CKpPCIIMBAIOIMIUECCA  IPAMBIC. HapaJ'IJ'IeJ'H)HOCTI) IpsAMBIX U IUIOCKOCTEl B
MIPOCTPAHCTBE: IApaJUICIbHbIE NpPSIMbIE B IMPOCTPAHCTBE, IAPALIEIBHOCTh TPEX
NPSAMBIX, NapAJUICNBHOCTh NPSIMOM M IUIOCKOCTU. YTJBIC COHANpPaBICHHBIMU
CTOpPOHAMH, YIrojl MEXIy HpsIMbIMU B mIpocTpaHcTBe. [lapamienbHOCTh MIIOCKOCTEH:
MapajuieiabHble IUIOCKOCTH, CBOMCTBA MapaJUleNbHBIX IIIOCKOcTel. IIpocreitmue
MPOCTPAHCTBEHHbIE (GUTYpPHl HA TUIOCKOCTH: TETpadjp, KyO, mapaienenurne],
MOCTPOEHUE CEYEHU I

7.3

[leprieHIUKYIAPHOCTh MPAMOM M IUIOCKOCTU: IEPHEHIUKYISPHBIC IpsSIMBIE B
IIPOCTPAHCTBE, NPSIMBIE NApaJUICIbHbIE U MEPIECHIUKYIISIPHBIE K IUIOCKOCTH, IPU3HAK
NEPINEHIUKYISIPHOCTH NPSIMOU M INIOCKOCTH, T€OpeMa O NMPSAMOM IMEepIEeHIUKYIIPHOU
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJ MEXAY NPSIMON U IJIOCKOCTBIO, IBYTPaHHBIN
yTOJI, INHENHBIN YrOJl ABYTPaHHOrO yria. [lepneHauKyisp U HaKJIOHHBIE: PACCTOSHUE
OT TOYKHU J10 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 IMJIOCKOCTH, NMPOeKLus (pUrypsl Ha
IJIOCKOCTh. IlepneHauKyIapHOCTh IIOCKOCTEN: NMPU3HAK MEPHIEHANKYJIIPHOCTH IBYX
mrockocteil. Teopema o TpEX MepreHIMKyJIsIpax

7.4

[IoHATHE MHOTOrpaHHMKA, OCHOBHBIE JJEMEHTbl MHOI'OTPaHHUKA, BBINYKIBIE U
HEBBIITYKJIbIE MHOTOIPDAHHMKH, pa3BEpPTKa MHoOrorpaHHuka. Ilpusma: n-yronbHas
IpU3Ma, TPaHU M OCHOBAHMs NPHU3MBI, NpsMas U HAKJIOHHAs IMpHU3MbI, OOKOBas U
IIOJIHAS TIOBEPXHOCTH NMpu3Mel. [lapamienenunen, npsMOyroJapHbId NapauIeIeune 1
ero csoicrBa. Ilupamupa: n-yronbHas nupamuza, TpaHM U OCHOBAaHHE IHUPAMHUIBL,
O0KOBasi M TOJHAs MOBEPXHOCTb MHPAMHJbI, NMpaBWIbHAs M yCeu€HHas MUpPaMUA.
OnemeHTbl Npu3Mbl M nupamuibl. IIpaBuwibHbIE MHOTOIpDAaHHUKU: IIOHATHE
NIPAaBUJIBHOTO MHOIOIPAaHHMKA, IIpaBUJIbHAs IpU3Ma MW IpaBWIbHAs IHpaMUIA,
MpaBWJIbHAs TPEYToJbHAsI MUpaMKia U MpaBUWIbHBIN TeTpadp, Kyo. [IpencraBienue o
MPaBWJIbHBIX MHOTOTPAHHUKAX: OKTa’ap, AoAeka’ap u ukocadapyrue CeueHus
IIPU3MBI U TMPAMUIbI

7.5

CumMMeTpHsi B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOUKH, MPSIMOM, TNIOCKOCTH.
OneMeHThl ~ CUMMETpUM B  MNHpaMuJax,  MNapajulelenurenax,  MpPaBUIbHBIX
MHOTOI'PaHHUKAX

7.6

Brlunciaenue 31€MEHTOB MHOI'OI'PaHHHUKOB! pe6pa, JAuaroHajin, YIJIbIL. IInomanp




OOKOBOW MOBEPXHOCTH M IMOJTHOM MOBEPXHOCTH MPSIMOMN MTPU3MBI, TUIOIIA b OCHOBAHHH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsAMOI npu3Mebl. [Iomaas 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTU MPABUIBHONW MUPAMHUIBI, TEOpEMa O IJIOMAAN YCEUEHHOM MUPAMMIIBI.
[Tonsitue 06 06BEMe. OOBEM MUPAMUIBI, TTPU3MBI

7.7

[TomoOHbIe Tena B mpocTpaHcTBe. COOTHOWICHUS MEXAY IUIOMAASMU MTOBEPXHOCTEH,
00bEMaMu MOAOOHBIX TET

11 KITACC

Kon
6

IIpoBepsieMblii dJIeMEHT colep:KaAHUS

I'eomerpus

6.1

[unuHapuyeckas TOBEPXHOCTh, 00pa3yroline MUIUHAPUIECKON MOBEPXHOCTH, OCh
WIMHIPAYECKON MOBepXHOCTH. L[unmuHap: ocCHOBaHUS U OOKOBasi MOBEPXHOCTD,
o0pasyroiasi ¥ 0Ch, IUIOMAbL OOKOBOW U MOJTHOW MTOBEPXHOCTH

6.2

Konunueckas moBepxHOCTb, 00pa3yrolne KOHHYECKON MOBEPXHOCTH, OCh U BepUIMHA
KOHUYeckol moBepxHocTH. KoHyc: OocHOBaHME W BepIIMHA, OOpasyiomias U OCh,
oAb OOKOBOM M TMOJHOW MOBEPXHOCTH. YCEUEHHBI KOHYC: OOpasyroiue u
BbICOTA, OCHOBAHUA U 6OKOBa$I IOBCPXHOCTH

6.3

Cdepa u map: ueHTp, paanyc, IuameTp, MIolaas TOBEpXHOCTH ceprl. BzaumHoe
pacnonoxkeHue chepbl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, MIomaib

cepsl

6.4

N3o0pakeHue Ten BpalieHus Ha MIIOCKOCTH. Pa3BEpTKa MIMHIpaA U KOHYyCa

6.5

KomOuHnanmu Ten BpaieHusi ¥ MHOTOTpaHHUKOB. MHOTOrpaHHHK, ONTMCaHHBIN OKOJIO
cdepsl, chepa, BIMCaHHAsE B MHOTOTPAHHUK, UM TEJIO BPAIEHUsS

6.6

[Tonsitue 06 06béMe. OCHOBHBIE CBOICTBA 00BEMOB Tei. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TIapasuieNienunena u cieAcTpus u3 He€. O0bEM HUIHHIIPA, KOHYCA.
O06BEM mapa u wiomaab chepsl

6.7

[Tono6uble Tena B npocTpaHcTBE. COOTHOLIEHUS MEXKY IJIOLIAASIMU TIOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX TET

6.8

Ceuenust nmiMHapa (HapayieIbHO M MEPHEHIUKYISIPHO OCH), CEYEHHUs] KOHyca
(mapanenbHOE OCHOBAHUIO U MPOXOSILEE YEPE3 BEPILUNHY ), CEUECHNUS 11apa

6.9

BexkTop Ha miockoctd M B mnpocTpaHcTBe. CIIOKEHHE M BBIYUTAHHE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. Pas3noxkeHue BEKTOpa IO TPEM HEKOMILIaHAPHBIM
BekTopaM. IIpaBuio napannenenunena. Pemenne 3aga4, CBs3aHHbIX C IPUMEHEHUEM
IIPaBUJI IEUCTBUH C BEKTOpaMHU

6.10

HpHMOYFOJ'ILHaH CUCTCMa KOOpAHWHAT B IIPOCTPAHCTBC. KOOp,I[I/IHaTLI BCKTODpaA.
HpOCTCfII.HHG 3aladii B KOOpAWHATax. Yron MCXKAY BCKTOpaMHu. CKaJ'IHpHOC
MMPOU3BCACHUC BCKTOPOB. Brruncienue YIJIOB MCXKAY IMPAMBIMU U IJIOCKOCTSMHU.
KOOpHHHaTHO—BeKTOpHLIﬁ MCTO/J IIpHU PCHICHHUU I'COMCTPHUUYCCKUX 3aaa4d




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOMN
POI'PAMMBI CPEJHEI'O OBILEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TpeOOBaHUS K NIPeAMETHBIM Pe3yJ1bTATaM 0CBOCHHS
NpoBepPsIeMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 0011ero
TpeOOBaHUS o0pa3oBaHus

Brnagenne MeromaMu J0Ka3aTeNbCTB, QJITOPUTMAMH PEIICHHS 3aJ1ad;
yMeHHEe (OPMYJIHPOBATH W OINEPUPOBATH TOHSATHSIMHU: OIpEICICHHUE,
aKCMOMa, TeopeMa, CIEICTBUE, CBOWCTBO, TPHU3HAK, [0KA3aTEIbCTBO,
paBHOCHIIbHBIC (DOPMYJIMPOBKH; TPUMEHSTh MX; YMEHHE (OPMYJIUPOBATH
oOpaTHO€ M NPOTUBOMOJIOXKHOE YTBEPXKACHHUE, NMPUBOAUTH HPUMEPHl U
KOHTPIPUMEPBI, KCIOJIb30BaTh METOJ MaTeMaTHYeCKOW HHIYKIIUH;
IMPOBOAWTE AOKA3aTCIbHBIC PACCYKICHUA IIPHU PCHICHUHA 3aaa4, OCHUBATb
1 JOTHYECKYI0  MPAaBHIBHOCTh  PACCYKICHHI, yMEHHE OIEPUPOBATH
IOHATUAMMU: MHOXKECTBO, MOAMHOXCECTBO, OIICpallMi HAJl MHOXKCCTBAMU;
YMEHHE  UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBCHHBIM  ammapar s
OIMMCaHUs PCAJIbHBIX IMMPOLECCOB U SIBJIEHUU U npu pCliCHUM 3a71a4, B TOM
YHCIIe U3 IPYTHX YYEOHBIX MPEIMETOB; YMEHHE ONEPUPOBAThH MOHATHUSIMU:
rpad, cBs3HBIN rpad, 1epeBo, UK, rpad Ha TUNIOCKOCTH, YMEHUE 3a]1aBaTh
Y OIUCHIBATh rpadbl pa3IMIHBIMK CIIOCOOAMU; MCIIONIL30BaTh rpadbl Mpu

pelieHuu 3a1a4

2 YMeHue onepupoBaTh MOHSITHSIMH: HATypaJIbHOE YHUCIO, IEJI0e YHCIIO,
CTETICHb C IIEJIbIM ITOKa3aTesieM, KOpEeHb HATYPaJbHOW CTETNICHU, CTETICHD C
palOHAJIBHBIM TI0KAa3aTeCJICM, CTCIICHL C ﬂeﬁCTBHTCHBHBIM II0Ka3aTcJIeEM,
Jorapu(M 4YHUClia, CHHYC, KOCHHYC M TaHTEHC INPOU3BOJIBHOTO YHUCIIA,
OCTaTOK 10 MOJYJIO, PalMOHAIBHOE YHCIIO, HPPALUOHAIBHOE YHCIIO,
MHOXKECTBA HATYPaJbHBIX, WENbIX, PAIMOHAIBHBIX, JEHCTBUTEIBHBIX
YUCCJI; YMCHHC HMCIIOJIL30BAaTh NIPHU3HAKU ACIIMMOCTH, HauMEHBIIINHN O6H_[I/II\/JI
JeTUTeNIh W HaWMEHbIIee oOlee KpaTHoe, ajlropuT™M EBkimaa mpu
pelICHUN 3a4a4, 3HAKOMCTBO C pas3IMYHbIMU MNO3UIHUOHHBIMHU CUCTCMaMU
CUHMCJICHUS; YMEHHE BBITIOIHATH BEIYUCICHHE 3HAYCHUN U TIPEOOpa3OBaHMUSI
BBIPOKEHUH CO CTeMeHsMU W Jjorapudmamu, mpeoOpa3oBaHus IPOOHO-

PpanrOHAJIbHBIX BBIpa)KGHHfI; YMCHHUC  OIICPHUPOBATL  INOHATHAMU:

IOCICaA0BAaTCIIbHOCTD, apI/Iq)MCTI/I‘-IGCKa}I nporpecCusa, ICOMCTPHYCCKAA




nporpeccusi, OECKOHEYHO YyObIBalolasi TeOMETpUYEeCcKas MpOrpeccus;
YMCHHUC 3aaBaTb IMOCICAOBATCIBHOCTH, B TOM YHCJIC C IOMOLIbBIO
PEKYPPEHTHBIX (POPMYJI; YMEHHE ONEPUPOBATh MOHATUSMHU: KOMIUIEKCHOE
quciio, COHp}I)KéHHBIe KOMIUJICKCHBIC 4YHCJId, MOAYJIb U aAPryMCHT
KOMIUIEKCHOTO  4yMcia, (GopMa  3amuCH  KOMIUIEKCHBIX — YHCel
(reomeTpudeckasi, TpPUTOHOMETpUYECKass U anreOpawueckas); yMeTh
MPOU3BOJIUTH apU(PMETHUECKUE JEeHUCTBUS C KOMIUIEKCHBIMH YHCIaMU;
NPUBOAUTHL NPUMEPHLI UCTIOJB30BAHUA KOMIIJICKCHBIX YHCCII; ONCPHUPOBATH
MOHATUSIMHM: MaTpuia 2X2 u 3X3, OomnpeAenuTelb MaTpHUIIbL,

reOMETPUUYECKUNA CMBICI OTIPEIETUTES

YMeHune onepupoBaTh MOHSTHSAMU: pallMOHAJIbHBIC, WPpPAlMOHATBHBIC,
MOKa3aTebHbIE, CTEMEHHBbIC, JIOTapu(pMUUYECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUST M HEPABEHCTBA, MX CHCTEMbI, YMEHHE ONEPUPOBATH
MOHATHSIMHU: TOXAECTBO, TOXKIECTBEHHOE IMpeoOpa3oBaHUE, YypaBHEHHE,
HEPaBEHCTBO, CHCTEMa YpaBHEHUW U HEPABEHCTB, PABHOCHIIBHOCTH
ypaBHEHUH, HEpPaBEHCTB M CHCTEM; YyMEHHE pelaTh YpaBHEHUS,
HEpPAaBEHCTBA M CHUCTEMBbl C TOMOUIBIO PA3IUYHBIX TPUEMOB; peIIaTh
ypaBHEHHUs, HEPABEHCTBA M CHUCTEMBI C MapamMeTpoM; MPUMEHSTh
ypaBHEHUsI, HEPABEHCTBA, UX CHUCTEMBbI ISl PEIICHUS MaTeMaTHUYECKUX

3a7a4 ¥ 337249 U3 pa3InyHbIX 001acTeil HAYKH U pealbHOM )KU3HU

YMeHue omnepupoBaTh MOHATHAMH: (YHKIHS, YETHOCTh (YHKIINH,
MEPUOTUIHOCTD (PYHKIIMH, OTPAHWYCHHOCTH (DYHKIIMH, MOHOTOHHOCTH
GyHKIMH, SKCTpeMyM (QYyHKUIUHM, HauOoJblIee W HAUMEHbIIEEe 3HAUCHHS
(yHKIMM Ha TIPOMEXKYTKE, HEMpephIBHAs (PYHKIUS, aCUMITOTHI Tpaduka
GyHKIIMYU, TIepBas ¥ BTOpas MPOW3BOJHAS (YHKIIUU, TEOMETPUUCCKUN U
(bU3MYECKU CMBICI TIPOW3BOJHOW, TEPBOOOpa3Has, OMNpeACIEHHBIN
WHTETpAN, YMEHHE HAXOOUTh ACHUMNTOTHI rpaduka (QyHKIUU;, yMEHUE
BBIUUCIIATH  NPOW3BOAHBIC  CYMMBI, IPOW3BEICHHS, YaCTHOTO U
KOMITO3UIIMN (DYHKIMN, HAXOOUTh ypaBHEHHE KacaTelbHOM K Tpaduky
(GYHKIMK; yMEHHE HAaXOIUTh MPOU3BOJIHBIC 3JIEMEHTApHBIX (DYHKIHIA,
YMEHUE HCIONb30BaTh NPOM3BOJIHYIO Ui HCCleloBaHUs (YHKIHUH,
HaXOJWUTh HAWOONbIINE M HAWMEHBIINE 3HAYCHUS (YHKIMIA, CTPOUTH
rpaduKd MHOTOYJICHOB C MCIIOJIb30BAaHHEM ammapaTa MaTeMaTH4eCKOro
aHalM3a; TPUMEHSTHh TPOU3BOAHYIO Ui HAXOXKICHHS HAWITYYIIeTo
pelieHsl B MPUKIAJHBIX, B TOM YHCJE COLHAIbHO-DKOHOMHYECKHX WU

(bM3UYECKUX 3aJlayaxX; HAaXOJIUTh IUIOIMAIN U 00BEMBI (PUTYP C TMOMOIIBIO




HUHTErpaia, nNpuBOAWUTH MPUMEPBI MAaTEMAaTHYCCKOIO MOACIIMPOBAHUA C

MOMOIIBIO T (hepeHIHATBHBIX YPaBHEHUH

YMeHue onepupoBaTh NOHATHAMU: Tpapuk QyHKIMH, 0OpaTHas (yHKLUS,
KOMIIO3UIUS (YHKIMM, nuHeWHas (QyHKUOus, KBajpaTU4Has (QyHKUUS,
pauMoHanbHas (QYHKLHUSA, CTeNeHHass (QYHKLIUSA, TPUTOHOMETPUYECKHE
(GyHKIMU, OOpaTHbIE TPUTOHOMETPUYECKHE (PYHKIMM, MOKa3aTeabHas U
aorapupmuueckass (QYHKLUMH; YMEHHE CTPOUTh TpapuKH H3YYEHHBIX
GyHKUMH,  BBINOJNHATH  npeoOpa3oBaHust — rpapukoB  (QyHKUUH,
UCIOJIb30BaTh TPaQUKH JUIs U3YYEHHUS MPOLIECCOB U 3aBUCHUMOCTEH, MpHU
pellieHny 3a7ad M3 JIPYrux y4dyeOHBIX MPEeIMETOB U 3ajady U3 peajbHOU
KHU3HHM;, BBIpaKaThb (OpMyJaMH 3aBUCHUMOCTH MEXJIy BeIUYMHAMU;
HCIIOJIb30BaTh CBOICTBA U rpaduku (YHKIUHN JUIsl perieHusl ypaBHEHUM,
HEpaBEHCTB U 3a/a4y C MapaMeTpaMH; HW300pakaTh Ha KOOPAWHATHOU

IINTIOCKOCTH MHOXKCCTBaA peIHeHI/Ifl ypaBHeHHfI, HCPABCHCTB U UX CUCTCM

YMeHue pemniatb TEKCTOBBIE 3aJaud pa3HBIX THUIOB (B TOM YHCJIE Ha
MIPOIEHTHI, JOJM U YacTH, Ha JABIKEHHE, pabOTy, CTOMMOCTh TOBApOB U
yCIIyT, HaJOTH, 3aJjaud U3 OOJacCTH YNpaBJiCHUs JIUYHBIMU U CEMEHHBIMU
(uHaHCAMH); COCTaBIATh BBIPAKCHHS, YPAaBHEHHs, HEPAaBEHCTBA M HX
CUCTEMBI IO YCJIOBUIO 3aJayH, HMCCIIENIOBAaTh IMOJYyYEHHOE pPEIICHUE U
OLICHUBATh IPABJIONOAOOHOCTh pPE3YJIbTATOB, YMEHHE MOJCIUPOBATH
peanbHble CUTyallud Ha S3bIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHUS,
YpaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33J1a4M, UCCIIEN0BATh
MIOCTPOCHHBIE MOJEIM C HCIOJb30BAaHUEM ammapaTra airedpsl,

HUHTEPIPETUPOBATH [TOJIYUECHHBIHN pe3ysbTar

YMeHue onepupoBaTh MOHATHSAMHU: CpelHee apupMeTHUecKoe, MeAuaHa,
HauOoJplllee U HAMMEHbIIIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHUE H3BJIEKaTh, MHTEPIPETHUPOBATH
uHpOpMalKIo, IPEJCTaBICHHYI0 B Ta0aMLax, HA AUarpammax, rpadukax,
OTPaXKAOIYI0 CBOWCTBA peajibHbIX IPOLECCOB U SIBJIEHUI; MPEICTaBIATh
uHpOpMALMIO C TOMOUIbIO TabMWI] W  JAMarpamM; HCCIIEI0BaTh
CTaTHUCTUYECKUE JIaHHBbIE, B TOM YHCJIE€ C NPUMEHEHHEM TIpapuuecKux
METOJIOB U 3JIEKTPOHHBIX CPEJICTB; rpauuecKy MCCIEeI0BATh COBMECTHbIE

Ha6J'IIO,[[eHI/I$I C IIOMOIIBIO AXAarpaMm paCcCCUBAHUA U JIMHEMHOMN perpeccuun

YMeHue omnepupoBaTb IOHATUSAMHU: CIyYalHBIM OIBIT U CiIy4aiHoe
COOBITHE, BEPOSTHOCTh CIY4ailHOrO COOBITHS; yMEHHE BBIYUCIATH

BEPOSTHOCTh C HCIOJIb30BAaHHUEM TpapuUEeCKUX METOJO0B; MPUMEHSThH




(bOpMyIIBI CIOKEHHS M YMHOXKCHHSI BEPOSITHOCTEH, (OpPMYIly IIOIHON
BEpOSATHOCTH, Gopmyiny bepHysin, komMmOuHATOpHBIE (akThl U (HOPMYIIHI;
OLICHWBAaTh BEPOSATHOCTH pEAITbHBIX COOBITHIl; YMEHHE OIEepUpPOBATH
MOHATUSIMH:  CllydaiiHas BEJIIMYMHA, pACIpelesieHHe BEPOSITHOCTEH,
MaTeMaTH4eckoe OXXHWAAaHUe, TUCIIEPCUsl M CTaHAapTHOE OTKIOHEHHE
CllyuallHOM  BENWYMHBL, (YHKIUU paclpeieleHuss ¢ IUIOTHOCTH
PaBHOMEPHOTO, TTOKA3aTEIbHOT0 1 HOPMAIBHOTO paclpeaeeHuil; yMeHne
UCIOJIb30BaTh CBOWCTBA M3YYEHHBIX pacHpeieNeHUN I pelIeHus 3a1ay;
3HAKOMCTBO C HOHSTHSAMH: 3aKOH OOJIBIINX YHCEN, METOMBI BEIOOPOYHBIX
UCCIICZIOBAaHUI; yMEHHE TPUBOIUTH MPHUMEPHl TMPOSBICHHUS 3aKOHA
OONBIINX YHCET B NPUPOTHBIX M OOIIECTBEHHBIX SBICHHUAX, YMCHHE
ONIEpPUPOBATH MOHATUSAMHU: COUYETAHUE, MEPECTAHOBKA, YHUCIO COUYCTAHUH,
YHUCIO  MEPecTaHOBOK; OmHOM  HploTOHa; yMeHHE  IPUMEHATH
KOMOMHATOpHbIE (aKThl U PacCyKICHUS JUIS PEIICHUs 3ajay; OILCHUBATh
BEPOSITHOCTH PEATBbHBIX COOBITHI; COCTABISATh BEPOSTHOCTHYIO MOJEIb U

MHTEPIPETUPOBATH NOJYUYEHHBIA PE3YIIbTAT

YMeHue omnepupoBaTh IMOHSATUSMM: TOYKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YIJIa, IJIOCKUM YroJl, ABYyTrpaHHbIN
yIoJ, TPEXTPAaHHBIN yTOJ, CKPEIIMBAKOIINECS MPSIMbIE, MAPAIEIbHOCTh U
MEPHEeHIUKYISIPHOCTh MPSIMBIX M IUIOCKOCTEM, Yrojl MEXIy HpsIMbIMH,
Yroia MeXay MpsAMOH M IUIOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSMH,
paccTossHuE OT TOYKM JO IUIOCKOCTH, PAaCCTOSIHME MEXIy MpPsIMBbIMH,
paccTosHUE MEXy IJIOCKOCTSIMU; YMEHHE HCIIONIb30BaTh MPHU PELICHUU
3aa4 M3ydeHHbIE (aKThl U TEOPEMBI IUIAHUMETPUH; YMEHHE OIICHHWBATh
pasMepsl OOBEKTOB OKPYXKAIOIIET0 MHUpa; CTPOUTh MaTeMaTHYecKue
MOJIENIM C TIOMOIIBIO T€OMETPUYECKUX IMOHATUN W BEIMYMH, pELIaTh

CBsA3aHHBIC C HUMHU ITPAKTHYCCKUC 3a1a4r
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YMeHue omnepupoBaTh MOHATUSAMH: IUIOIAAb (QUIYphl, 00BEM (QUTYpHI,
MHOTOTPaHHHK, TMPAaBHIBHBI MHOTOTPaHHUK, CEYCHHWE MHOTOTPAHHHKA,
KyO, napamjenenune], Opu3Ma, OUpamuaa, Qurypa U TOBEPXHOCTh
BpallleHus1, IWINHAP, KOHYC, Imap, cdepa, miomanb chepsl, III0maIb
MOBEPXHOCTU MHUPAMUJbI, MPHU3MBI, KOHycCa, LWIHHApA, 00BEM KyoOa,
MPSIMOYTOJIBPHOTO TTapaJUIeTIeInIIea, NTUPAaMHUAbI, MPHU3MBI, WIHHIPA,
KOHyca, IIapa, pa3BEpPTKa IMOBEPXHOCTH, CEUCHHMsS KOHyca M LMIMHIPA,
napajyielbHble  OCH WM OCHOBAaHHMIO, CEUeHHE IIapa, IUIOCKOCTb,

Kacamomascs cdepbl, LUINHAPA, KOHYCa; YMEHHUE CTPOMUTh CEYEHHUE




MHOTOTpPaHHHKA, M300pa’kaTb MHOTOTPAaHHUKH, (GUTYpBl M HOBEPXHOCTH
BpaIllEHHsI, UX CEUEHHs], B TOM YHCIJIE C MOMOUIBbIO JIEKTPOHHBIX CPEJICTB;
yMEHHE TNPHUMEHSTH CBOWCTBA T€OMETPHUYECKHX (UTYp, CAMOCTOSATEIHHO
(bopMyIHpOBaTh ONpeeNeHHs U3y4yaeMbIX (PUTYp, BBIIBUTaTh TUIIOTE3bI O
CBOMCTBAaX M NpU3HAKaX T'€OMETPUYECKHX (Uryp, OOOCHOBBIBATH WU
OlpoBepraTh MUX; YMEHHE MPOBOIUTH Kiaccupukanuio ¢uryp 1o
pa3NUYHBIM TIPU3HAKAM, BBIOJIHATH HEOOXOIMMBIE JOMOJHUTEIBHBIC

MOCTPOCHUS

11

YMeHue omnepupoBaTh MOHATHSMH: JBIKCHHE B  IPOCTPAHCTBE,
napajieNbHbI MEePeHOC, CUMMETPHUS Ha IJIOCKOCTH M B IMPOCTPAHCTBE,
MOBOpOT, MpeoOpa3zoBaHue M0A00Ms, NOAO0OHBIE (UTYPBI; YMEHUE
pacrmo3HaBaTh paBHbIE W TMOJ00HBIE (DUTYPBI, B TOM 4YHCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKType; UCIOIH30BaTh FT€OMETPHUICCKHE OTHOIICHUS TIPH
pelleHny 3a/iady; HaXOAWTh TeOMETPHUYECKHE BEIWYHMHBI (JJTUHA, Yrodi,
I0Maab, 00BEM) MPU PEIMICHUH 3a7a4d U3 JPYTHX YUYSOHBIX MPEIMETOB U
W3 peajbHOW >KW3HM, YMEHHE BBIYHCISATH TE€OMETPHUECKHE BEIUYUHBI
(mmuHA, YTOJI, TUIONMIATh, OOBEM, IUIOIIATL TIOBEPXHOCTH), HCIOIB3YS
W3y4eHHbIE (POPMYJIBI ¥ METOJBI, B TOM YHCIE: IUIOMAAh MOBEPXHOCTU
MUPAMHJIBI, TPU3MBI, KOHyCa, MUJIUHAPA, TUIOMAas chepbl; 00BEM Kyda,
MPSIMOYTOJNBHOTO TapajuleNienunena, MUPAMUIBI, TMPU3MBI, [TUIMHIPA,

KOHYCa, [I1apa; yMEHHEe HaXOUTh OTHOIIEHHE 00BEMOB MOAOOHBIX GUTYP
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VYmMmenne OIICpHUPOBATH IMOHATHUAMU. NPAMOYTOJIbHAA CUCTEMa KOOpPJAWHAT,
BEKTOp, KOOPJWHATHI TOYKH, KOOPIUHATHI BEKTOpA, CyMMa BEKTODPOB,
NpOM3BEJCHNE BEKTOpa HA YHCJIO, pa3JIOKEHHWE BEKTOpa Mo 0Oaswucy,
CKaJIIpHOE TPOU3BEJCHHUE, BEKTOPHOE TMPOU3BEICHHUE, YTOJ MEXIy
BCKTOpaMH; YMCHHUEC HCIIOJIB30BATh BeKTOpHLIﬁ )51 KOOpHHHaTHBIﬁ METOQ

JUISL pEeLIEHUS] TEOMETPUYECKHX 3aJ1a4 U 3a/1a4 IPYTUX y4eOHbIX MTPEIMETOB
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YMeHne BeIOMpaTh MOAXOASIIANA METOT IJIsl PEUISHUs 3a]a4H; TOHUMaHNe
3HAYUMOCTH MATEMATHKU B H3yUYEHUU TMPUPOIHBIX M OOIIECTBEHHBIX
MPOLECCOB M SIBJICHHUI; YMEHHE paclo3HaBaTh MPOSIBICHHE 3aKOHOB
MAaTEMAaTUKU B UCKYCCTBE, YMEHUE NIPUBOJIUTH NPUMEPHI MATEMATUYECKUX

OTKPBITUHA POCCUMCKON U MUPOBOM MaTEMAaTHYECKOW HAyKH




HEPEYEHDb JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA EI'D
11O MATEMATUKE

Kon

IIpoBepsieMblii dJIeMEHT cOeP:KAHUS

Yucna 1 BEIYUCICHUS

1.1

HaTypaJ'ILHBIe H ICJIbIC YKUCJia. HpI/I3HaKI/I JACITMMOCTHU LECJBIX YUCCIT

Panmonanbupie  uyucna. OOBIKHOBEHHbIE U JECSITUYHBIE JIPOOH, TMPOLIEHTHI,

12 OecKOHEeYHbIE TEPUOINYECKHE IpodU
13 ApudmeTnueckuii KOpeHb HATypalbHOUM cTemneHu. JeHcTBus ¢ apudMeTHYECKUMHU
' KOPHSIMHM HaTypaJbHON CTENEHU
14 Crenens ¢ uenbM nokaszareneM. CTeneHb ¢ pallMOHAIbHBIM MToKazarenaeM. CBoiicTBa
' CTETEeHU
L5 CuHyCc, KOCHMHYC M TaHI'€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHTeHC YMCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaiTuaabie U HATYpaabHbIC Jorapu(Mbl
JeiictBurenpHble  uyucna. ApHQMeTHYECKHe ONepalud C  JeHCTBUTEIbHBIMU
1.7 yrcnamu. [TpuOamkEéHHbIe BBIYUCICHNUS, TPaBUIa OKPYTIICHUS, IPUKUIKA U OIICHKA
pe3yJibTaTa BEIYUCICHUN
1.8 [TpeoOpa3oBanue BIpaKCHUI
1.9 KommuiekcHbie uncna
2 YpaBHEHMS U HEPABEHCTBA
2.1 [enble u ApoOHO-pAlIMOHATIBHBIE YPaBHEHUS
22 HppanuoHansHble ypaBHEHUS
23 TpuroHomeTpru4ecKue ypaBHEHHUs
24 [Toka3zarenbHbIe U JOTrapuPMUUECKUE YPAaBHEHUS
2.5 Llenbie 1 ApoOHO-paLIMOHATbHBIE HEPABEHCTBA
2.6 NppaunoHaibHble HEpAaBEHCTBA
2.7 [Toka3zarenbHble U TorapuMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpuyECKrEe HEPABEHCTBA
29 CucTteMBbl ¥ COBOKYITHOCTH YpaBHEHHII 1 HEPABEHCTB
2.10 VYpaBHeHUs, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 Marpuiia cucTeMBbI JIMHEHHBIX ypaBHEeHUN. OnpeieuTeab MaTPHUIbI




OyHKMK U rpaduKu

Oynkusa, cnocoosl 3amaHus QyHkiuu. ['paduk Gynknuu. B3zanmHO oOpatHbIC

> ¢ynkuuu. YétHble u HeuéTHbIe QyHKIMU. [lepruoanueckue GyHKINU
Ob6nacte ompezeneHuss W MHOXECTBO 3HaueHuid ¢(ynkuuu. Hynu ¢dyHKuum.
39 [TpoMeXyTKM  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKITHH.
. MakcuMymMbl 1 MHHUMYMBI (yHKIUK. Hawnbounbliee W HauMeHbIIEe 3HAYCHUE
(GYHKIIUN Ha IPOMEXKYTKE
33 CrenenHas (yHKIUS ¢ HATYpalbHBIM M IEJBIM TMOKaszareneMm. EE cBoiicTBa u
. rpacuk. ColicTBa U rpaduK KOpHS 1-0¥ CTENEeHU
3.4 Tpuronomerpuyeckue GyHKINH, UX CBOICTBA U TpaPUKU
3.5 [TokazaTenbHas u JorapupmMudeckas GyHKIUH, UX CBOUCTBA U TpadUKH
16 Touku paspeiBa. Acumnrorsl rpagukoB  ¢yHkuuil. CpoiicTBa  (QyHKIMIHA,
. HENPEPBIBHBIX HA OTPE3KE
3.7 ITocnegoBaTeNLHOCTH, CIIOCOORI 3aJaHHUS ITOCIEA0BATEILHOCTEN
3.8 Apudnmerndeckas 1 reomerpudeckas nporpeccun. Dopmyrna CIOKHBIX TPOIICHTOB
4 Havana mareMaTH4yeckoro aHaim3a
4.1 [TpousBoanas pynkuuu. [Ipon3BoaHbIE AIeMEHTAPHBIX (DYHKITHIA
[IpumeHneHne TPOU3BOAHOW K HCCIAEAOBaHHIO (YHKIMA Ha MOHOTOHHOCTH H
4.2 KCTpeMyMbl. HaxoxaeHne HauOOoIbIIero U HAMMEHBIIIETO 3HaYeHUS (YHKIIUU Ha
oTpe3Ke
43 [TepBoobpasnas. Murerpan
5 MHo>kecTBa 1 JIOTHKa
5.1 MHokecTBO, onepaiuy HaJ MHOKecTBaMHU. J[narpamMmel Ditnepa — Benna
52 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucatenpHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 Kom6unartopuka
7 I'eomerpust
7.1 @durypsl Ha IIOCKOCTH
7.2 [IpsiMbIe U MITIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena 1 MOBEPXHOCTHU BpalllCHUS




7.5

KoopanHatsl 1 BEKTOpBI




YYEBHO-METOANUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YHEHUKA

METOAUYECKHUE MATEPHUAJIbBI IS YYUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET



BepOﬂTHOCTb H CTAaTUCTHUKA.

YueOHblii Kypc «BepoSaTHOCTP M CTAaTHCTHKA» YTIyOJIEHHOTO YPOBHS
ABJISIETCSI  MPOJIOJDKEHUEM W Pa3BUTHUEM OJHOMMEHHOrO y4eOHOro Kypca
yIIIyOJIEHHOTO YPOBHSI HA YPOBHE CPEJHEr0 O0IIero oopa3oBaHus. YUeOHbIA Kypc
npenHa3HayeH st GOpMHUPOBAHUS Y 00YUAIOIMIMXCS CTATUCTUYECKON KYJIBTYpPhI U
NOHMMAaHUS POJIU TEOPUU BEPOSITHOCTEH KAK MAaTEMaTUYECKOIO MHCTPYMEHTA JUIS
U3Y4YEeHUsS] CIIy4alHBIX COOBITMHM, BEIUYMH M mpoueccoB. Ilpu m3yueHunm Kypca
oOoramarpTcsi NOpeACTaBlieHHs OO0ydallIuXcsi O METOAAX HUCCIeAOBaHUS
W3MEHYMBOIO MHpPA, paA3BUBACTCAd NOHUMAHUE 3HAYMMOCTH U  OOIIHOCTH
MaTE€MaTHYeCKUX METOJOB MO3HAHUS KaK HEOThEMJIEMOW YacTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHMUS.

CopnepxaHue y4eOHOro Kypca HAMpaBleHO Ha 3aKperuieHHe 3HaHUM,
MOJTYYEHHBIX MPU U3YUYCHHUH Kypca Ha YPOBHE OCHOBHOI'O 00IIeT0 00pa3oBaHUs, U
Ha pa3BUTHE MPEACTABICHUN O CIIy4allHbIX BEJIIMYMHAX W B3aUMOCBA3SAX MEXKIY
HUMH Ha BaXKHBIX IPUMEpaX, CIOKETBl KOTOPBIX IMOYEPIHYTHI U3 OKPYKAFOILIErO
mupa. B pesynbrare y o0y4arommxcsi 10JKHO chOPMUPOBATHCS MPEACTABICHUE O
HanOoJiee ynoTpeOUTENbHBIX U OOIIUX MaTEMAaTHYECKUX MOJAEIIAX, UCIIOIb3YEMBIX
Vs ONHCAHHSI  AHTPOIIOMETPUYECKUX M JAeMOTpadUUecKuX  BEIWYHH,
NOTPEIIHOCTe B pPAa3lUYyHbIE pPOJa H3MEPEHUsX, UIMTEIBHOCTH O€30TKa3HOU
paboThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUN U IIPOLIECCOB
B oOmiecTBe. YUeOHbI Kypc sBISETCS 0a30d /JisE OCBOCHHSI BEPOSITHOCTHO-
CTaTUCTUYECKUX METOJ0B, HEOOXOJUMBIX CIEHHUAIUCTAM HE TOJbKO MHKEHEPHBIX
CHEUUATbHOCTEH, HO TaKXe COLUUAIbHBIX M TCUXOJOTMYECKUX, ITOCKOJIbKY
COBpEMEHHbIE OOLIECTBEHHbIE HAYKH B 3HAUYUTEIBHON MEpE MCIOJB3YIOT anmapar
aHain3a OONbIIMX JaHHBIX. LleHTpanbHYy!0 4YacTh Y4eOHOro Kypca 3aHMMAET
o0CyX/IeHHE 3aKOoHa OONbIIUX 4YHcesl — (YHAAMEHTAIBHOIO 3aKOHA MPHUPOIbI,
MMEIOILETO0 MaTEMaTHIECKYI0 (hOpMaIU3aLHIO.

B cooTBeTCTBUMM C yKa3aHHBIMU LEISIMHU B CTPYKTYpE YueOHOro Kypca
«BeposTHOCT, M CTAaTUCTUKa» Ha YriIyOJEHHOM YPOBHE BBIJCIEHBI OCHOBHBIC
coziepkaTenbHble JIMHUU: «CiydaiiHble COOBITHS U BepOATHOCTH» U «CilydaiiHble
BEJIMYMHBI U 3aKOH OOJIBIINX YHCEID».

[ToMuMO OCHOBHBIX JIMHUU B y4€OHBIH KypC BKJIIOUYEHBI 3JIEMEHTHI TEOPUHU
rpadOB M TEOPUU MHOXKECTB, HEOOXOIMMBIE HJSi TOJHOLEHHOTO OCBOCHUS
MaTepuajia JJaHHOrO y4eOHOro Kypca M CMEXKHBIX MaTeMaTHYeCKHUX Y4eOHBIX
KypCOB.

Copnepxxanue nuHUM «CiydailHble COOBITHSI M BEPOSITHOCTH»  CIIYXKHUT
OCHOBOU Il (DOPMUPOBAHMS MPEACTABICHUN O paCIpEAESICHUH BEPOATHOCTEN
MEKly 3HAYCHUSAMH CIIy4alHbIX BEJIMYMH. Ba)KHYIO 4acTh B 3TOM COIEPKATEIBHON
JMHUM 3aHUMAET U3yUyeHUE Fr€OMETPUUECKOro 1 OMHOMHAJIBHOTO paclpeiesIeHui 1



3HAKOMCTBO C MX HEMPEPHIBHBIMU AHAJIOTAaMU — MOKA3aTEeIbHBIM U HOPMAaJIbHbBIM
pacrpeneeHUsIMHU.

TeMbl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIyYallHBIMHM  BEJIMYMHAMU U
pacnpeneneHus MU, aKUEHTUPYIOT BHUMaHUE OOYYalolIMXCS Ha OMNHCAaHUU U
M3YUYCHHUM CIyYallHBIX SIBICHUM C MOMOIIBIO0 HEMpephiBHBIX (yHKIUNA. OCHOBHOE
BHHMAaHHE YJEJISIETCS OKa3aTeIbHOMY U HOPMAJIBHOMY PACIIPEEICHUSIM.

B ydeOHOM Kypce mpemycMaTpuUBaeTCs O3HAKOMHUTEIIBHOE H3YyYECHHE CBS3U
MEXIy CIy4YalHbIMH BEJIMYMHAMUA W OIKMCAHHE HJTOM CBSA3M C IOMOIIBIO
kod(pduleHTa KOpPpeJSIIUM U €ro BBIOOPOYHOTO aHajora. OJTH DJIEMEHTHI
COJIEp>KaHMs Pa3BUBAIOT TeMY «JlrarpaMmbl paccerBaHUs», U3yUCHHYIO Ha YPOBHE
OCHOBHOTO 00IIero o0pa3oBaHus, U BO MHOTOM ONUPAIOTCS HA CBEIEHUS U3
KypCOB aJIreOpbl M T€OMETPHH.

Emé oaumH odneMeHT  colepXkaHus, KOTOpPbIA  MpeajaraeTcs  Ha
O3HAKOMUTEJIBHOM YpPOBHE — IIOCJIEI0BATENbHOCTh CIy4YalHbIX HE3aBHCHUMbBIX
COOBITU, HACTYTAIONIUX B €IUHUIYY BpeMeHU. O3HAKOMJIEHUE C pacipeaeieHueM
BEPOSITHOCTEM KOJIMYECTBA TaKMX COOBITUNA HOCUT PAa3BUBAIOIIUN XapakTep H
ABJISIETCS] AKTYyaJbHBIM JUIsl OyyIIMX aOUTYpPUEHTOB, MOCTYMAIOIIUX HA Y4eOHbBIE
CHEIUATbHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMM HayKaMH, TICUXOJOTHEH U
YIPaBIICHUEM.

Ha wu3yuenume yueOHOro kypca «BepoATHOCTP W CTaTUCTUKa» Ha
yriy0JieHHOM ypoBHE oTBoautcs 68 yacoB: B 10 kimacce — 34 uvaca (1 dac B
Heento), B 11 knacce — 34 gaca (1 yac B Hezleno).



COAEPXAHUE OBYYEHUA
10 KUIACC

['pad, cs3ubii rpad, mytu B rpade: nukisl u nenu. CteneHpb (BaJICHTHOCTS)
BepiMHbL. ['padbl Ha miiockocTu. JlepeBbs.

Crny4aiiHble SKCIIEPUMEHTHI (OMBITHI) U CIy4YalHble COOBITUS. DJIEMEHTapHbIE
coObITust (Mcxonbl). BepostHOCTh citydaitHOro coObiTusi. bBin3ocTh 9acToTel U
BEPOATHOCTH  coObITUH.  CnyuyailHple  ONBITBI € PaBHOBO3MOXHBIMU
AJIEMEHTapHBIMU COOBITUSIMU.

Omnepauuu HaJl COOBITUSIMU: TIEpECEUCHUE, 00bEAMHEHNE, MPOTUBOIOI0KHBIC
coObITus. Jnarpammel Ditnepa. @opMyiia CI0KEHHS BEPOATHOCTEN.

VYciioBHass BEPOSITHOCTb. Y MHOXKEHHE BEPOSATHOCTEH. JlepeBO CiaydarlHOro
skcniepumenTa. Gopmyiia nonHou BepostHocTH. Popmyna baiieca. HezaBucumbie
COOBITHS.

bunapHbIil ciydaiiHblid ONBIT (MCHBITAHKE), YelieX U Heyaada. HezaBucumblie
ucnbiTanust. Cepusi HE3aBUCUMBIX MCIIBITAHUW 110 MepBOro ycnexa. IlepecranoBku
u ¢akropuasn. Yucno coueranuit. TpeyrompHuk Ilackams. dopmyna OuHOMA
HproroHna.

Cepusi He3zaBUCHUMBIX HcnblTaHuld bepnymnu. CryvailHelid  BbIOOp U3
KOHEYHOM COBOKYITHOCTH.

CnydaiiHas  BenuuuHa. Pacnpenenenune  BepodrHocTed.  [Imarpamma
pactpenenenusa. Onepanuu HaJ ClIydyalHbIMH BeIMYMHAMU. buHapHas ciydaiiHas
BenuuuHa. llpumepsl pacnpeneneHuii, B TOM UHCIE€ TEOMETPUYECKOE U
OMHOMUAJBHOE.

11 KIIACC

CoBMecTHOE paclpelesieHue ABYX CIy4YallHbIX BenuuuH. HeszaBucumeblie
CIIy4YallHbIC BEJTUYUHBL.

MareMaTru4yeckoe OXHAAHUE CIy4YalHOW BEJIMYMHBI (pacrpeesieHus ).
[Ipumepsl TpUMEHEHUsS MAaTeMaTHUYeCKOro OXHUAAHHUS (CTpaxoBaHHUE, JIOTEpes).
Marematuyeckoe oxujaHue OWHApHOM cilydallHOM BeNMYMHBI. MareMaTruyeckoe
OXXUJAHHE CYMMBI CIIy4YalHbIX BEJIMYMH. MaremMaTuueckoe  OXKUIaHUE
reOMETPUYECKOT0 U OMHOMHAJIBHOTO paclpeleIeHU M.

Juciepcuss ¥ CTaHJAPTHOE  OTKIIOHEHUE  CIyYaWHOW  BEJIMYHHBI
(pacnpenenenus). Jlucriepcuss OMHAPHON ClydaiiHON BEMMYMHBI. MaTeMaTudeckoe
OXXUJAHUE TIPOM3BEICHUA M JUCHEPCUS CYMMbl HE3aBUCUMBIX CIIyYalHBIX
BenuuuH.  Jlucmepcuss M CcTaHAApTHOE  OTKJIOHEHHWE  OMHOMHAJIBLHOTO
pactpenenenusd. Jlucnepcuss M CTaHAZAPTHOE OTKJIOHEHME TI'€OMETPUYECKOIO
pacpeneneHusl.



HepaBenctBo YeoOniméBa. Teopema YeOniméBa. Teopema bepuymiu. 3akon
Oonmpmmx  uyucen.  BwiOopouHbli  MeTOn  HMcchnenoBaHui.  BwiOopounbie
xapakTepucTuku. OLEHUBAaHUE BEPOSITHOCTH COOBITHS 1O BHIOOPOYHBIM JTAHHBIM.
[IpoBepka NpOCTEUIINX TUIIOTE3 € MOMOLIBIO U3YUYEHHBIX PaCIPEICICHUMN.

HenpepriBHble ciyvaiinble BenuyuHbl. Ilpumeppl. DyHKIMA IIIOTHOCTH
BEPOSAAITHOCTH pacmpenesieHus. PaBHOMepHOEe pacnpelneneHne M €ro CBOMCTBA.
3aauu, TpUBOASIINE K NTOKA3AaTEIIbHOMY PACIPEACICHUIO. 3a/1auu, IPUBOISIINE K
HOpMaJIbHOMY pacrpeaeneHuro. OyHKIMSA IJIOTHOCTH BEPOSITHOCTHU
MOKAa3aTeJIbHOTO paclpeesieHus, PYyHKIHUS MTIOTHOCTU BEPOSATHOCTH HOPMAJIbHOTO
pactpeneneHusa. OyHKIUS ITIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACTIPENEIICHMUS.

[locnenoBaTenbHOCT  OJMHOYHBIX  HE3aBUCHUMBIX  COOBITMH.  3ajauu,
IIpUBOJAIIME K pacupenesiennto Ilyaccona.

KoBapuanus nByx ciuydailHeix BenuuuH. KoadduuueHt mauHeHHOM
koppessitud.  CoBMeCTHblE  HAOMIOAEHUS  JBYX BEIWYMH. BbIOOpOUYHBIN
kod(pdunreHT Koppensiuu. Paznuune Mexay JTUHEUMHOW CBSI3bI0O U MPUYUHHO-
CJIEACTBEHHOU CBA3bIO. JIMHEHas perpeccusi, METOJI HAaMMEHBIINX KBAIPaToOB.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA YUYEBHOI'O KYPCA
«BEPOSITHOCTDb U CTATHCTHUKA» (YIJYBJIEHHBI YPOBEHbD)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

1) rpaxaaHCKOr0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMH 00yYaIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHUMCKOro  0OIecTBa,  MpPEJICTaBIEHUE O
MaTeMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SIBICHH,
NpoIeAyp TpPakIaHCKOro ooOmiecTBa (BBIOOpPHI, OMPOCHI W JAPYroe), yMEHHE
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTUTYTAMHU B COOTBETCTBHUM C HX
GyHKIMSIMHU ¥ HA3HAYCHUEM;

2) IaTPHOTHYECKOT0 BOCIIUTAHMSA

c(hOpPMHUPOBAHHOCTh POCCUHUCKON TPAXTAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOIIIOMY M HACTOSIEMY POCCUICKOW MaTEMAaTHUKHU, IEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUSAM POCCUHCKUX MAaT€MaTUKOB U POCCUMCKON MaTEMaTUYECKOM MIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTM)KEHUW B JAPYrHX HayKax, TEXHOJIOTHAX, cdepax
AKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMS:

OCO3HAaHHME JYXOBHBIX IEHHOCTEH pOCCHUICKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEJICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTM)KEHUW HAyKM U JIEATEIIbHOCThIO YYEHOTO0, OCO3HAHUE
JUYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYHUBOTO OYAYIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHWE K MHPY, BKIIOYas 3CTETUKY MaTEeMaTHUYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a7a4, PELICHUH, pacCy ACHUI, BOCOPUUMYHUBOCTD
K MaTEMaTUYECKUM acCleKTaM pa3INYHbIX BUJIOB HCKYCCTBA;

5) pu3uYeCcKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MATEMATHYECKHUE 3HAHHUS B
MHTEpecax 3I0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3I0POBBIO (370pOBOE MHUTaHHE, COATAHCUPOBAHHBIM PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (u3nvecKass aKTUBHOCTH), PU3NYECKOE COBEPIICHCTBOBAHUE
P 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEILHOCTHIO;

6) Tpy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TpYyHy, OCO3HAaHUE IIEHHOCTU TPYAOIIOOUs, HHTEpeC K
pasnmuuHbIM  cepaM  NMPodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW U €€ MPUIOKEHUSIMU, YMEHHUE COBEPINATh OCO3HAHHBIM BHIOOP
Oynymel mpodeccu u pealn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUTAHBI,
TOTOBHOCTh M CHOCOOHOCTHP K  MaTeMaTHYeCKoMy  OOpa30BaHHIO |



caM0OOpa30BaHMIO Ha MPOTSHKEHHM BCEW JKU3HU, TOTOBHOCTh K AKTHUBHOMY
YYaCTHIO B PELICHUH MMPAKTHYECKHUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH;

7) 3KOJIOTHY€eCKOr0 BOCTIMTAHMA:

c(OPMHUPOBAHHOCTh  3KOJIOTUUECKOW KYJIbTYphl, TOHMMAaHHUE BIUSHUS
COLIMAJIbHO-D)KOHOMUYECKHUX ITPOIIECCOB HA COCTOSIHUE NPUPOJHOM M COLMAIBHOU
Cpelbl, OCO3HAHKE TI00aTbHOTO XapaKTepa SKOJIOTMUECKUX MPOoOIeM, OpUEHTAIUs
Ha TPUMEHEHHE MaTeMaTHMYeCKUX 3HaHMM /i1 peuleHus 3axad B o0nacTu
OKpY’Karollel cpefpl, IUIAHUPOBAaHUE IIOCTYNKOB M OLEHKH HMX BO3MOXHBIX
IIOCJIEICTBUN JUIs1 OKPY KAIOIEN CPEbI;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HAyKM W OOILMECTBEHHOM  NIPAaKTHKH, IOHMMAHUE
MaTeMaTUYeCKOM HayKH Kak c¢epbl UYeIOBEYECKON AEesTENbHOCTH, 3TaloB €€
pa3BUTHA M 3HAYMMOCTH JUISl DPAa3BUTUS LMBUIM3ALMH, OBJAJECHUE S3BIKOM
MaTeMaTHKM W MaTeMaTHYeCKOW KYJbTypOW KakK CpEJACTBOM ITO3HAHHUS MUDA,
TOTOBHOCTb OCYILECTBJIATh IIPOEKTHYKO U MCCIIEIOBATEIbCKYIO JAESITEIBHOCTD
WHJUBUYyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBbie Jornyeckue 1eicTBus:

BBIBJISITh M XapaKTEepU30BaTh CYIIECTBEHHbIC MPU3HAKUM MaTEMaTUUYECKUX
OOBEKTOB, TIOHSATHH, OTHOIIEHWHA MEXKIYy TOHATHIMH, (OpMyIHpOBaATH
OTIpeJICIICHHS TIOHATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIACCU(DUKAIUH,
OCHOBAaHMsI /1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHMpPOBATH UM  NPeoOpPa30OBBIBATH  CYXKICHUS:
YTBEPUTENbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHbIE,

BBIABJISITh MAaTEMATHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MPOTUBOPEUHUS
B (pakTax, MaHHBIX, HAOMIOJIEHUAX U YTBEPKICHHSX, MpEJJiaraTh KPUTEPUU JUIS
BBISIBIICHUS 3aKOHOMEPHOCTEN U IPOTHUBOPEUHIA;

JienaTh BBIBOJABI C HCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JACAYKTHUBHBIX H
MHJYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIFOUEHUH 10 aHAJIOTUH;

MIPOBOAUTH CAMOCTOSITENILHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPXKIACHUIN
(IpsiMble U OT MPOTUBHOTI'O), BHICTPAUBATh APIYMEHTAIINIO, TPUBOJAUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOIBI;

BBIOMpaTh cnoco0 pemnieHus ydeOHOW 3ajauu  (CpaBHUBATh HECKOJBKO
BAPUAHTOB  pEIICHUS, BbIOMpaTh HauboJee MOAXONAIHMM C  y4ETOM
CaMOCTOSITETIHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBblie ncciienoBareibcKue 1eCTBUS:



WCITOJI30BaTh BOIMPOCHI KaK MCCIIENOBATEILCKHA WHCTPYMEHT TO3HAHUS,
dbopMynuUpOBaTh  BOMPOCH,  (PUKCHUPYIONIUE  MPOTHUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3ULINI0, MHEHHE;

MIPOBOJIUTH CAMOCTOSITEIPHO CINIAHUPOBAHHBIA SKCIIEPUMEHT, HCCIICIOBAHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBJICHUSIMHU, TTPOLIECCAMH;

CaMOCTOATENHFHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJibTaTaMm
NpOBEAEHHOTO  HAONIOACHHS, WCCICIOBAaHUS, OIICHWBATh  JTIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJOB U 0000IIEHUI;

MPOTHO3UPOBATh BO3MOXXHOE pAa3BUTHE IMIPOIECcca, a TakKe BBIJIBUTATH
MIPEANOJIOKEHUS O €r0 PAa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmueii:

BBISIBIIATH JeUIIUTHI HHPOPMAINH, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha
BOIPOC U TSI pEIICHUS 3a/1a4u;

BbIOMpATh MH(OPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX TUIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3HPOBATh M HWHTEPIPETUPOBATH WH(OPMAIIMIO PA3IMYHBIX BUIOB U
dhopm npeacTaBIeHUS;

CTPYKTYpPUpPOBaTh HH(POPMAIINIO, TPEICTABIATh €€ B pPa3IMUHBIX (PopMmax,
WJLTIOCTPUPOBATH Tpaduuecky;

OLICHUBATh HaJEKHOCTD uHdopMaIuu o CaMOCTOATENBHO
c(hOpMYTUPOBAHHBIM KPUTCPHUSIM.

KoMMyHUKAaTHBHBIE YHHBEpPCaJIbHbIE Yy4eOHbIe el CTBUS

OoO1enue:

BOCIIPUHUMATH U (POPMYJIMPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSMHU H
HeIsIMH OOIIEHHs, SCHO, TOYHO, IPaMOTHO BBIPAXKATh CBOIO TOYKY 3pPCHHS B
YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHHS IO XOJy peIIeHUs 3aJayH,
KOMMEHTHUPOBATH MOJYYCHHBIN pe3ybTaT;

B X0J/ie 00OCYXXJIEHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIAaEMON TEMBI,
mpoOJIeMBl, peIIacMOi 3ajJadyd, BBICKA3bIBATh HJEH, HAIleJCHHBIE Ha IIOHMCK
pelIeHns, COIOCTaBJISITh CBOM CYXICHHUSA C CYXICHUSIMH APYTUX YYaCTHHKOB
uasora, oOHapy>XMBaTh Pa3judue U CXOJCTBO MO3HUIIUMA, B KOPPEKTHOU dopme
(hopMyIHpOBaThH PA3HOIIIACHS, CBOU BO3PAKECHUS;

MPEACTABIATh PE3YJIbTATHl PEUICHUS 3a/laud, SKCIIEPUMEHTa, UCCIEIOBaHMUS,
MIPOCKTa, CaMOCTOSITEJILHO BBIOMpPATh (opMaT BBICTYIUICHHS € Y4€TOM 3ajad
IIPE3CHTAIIMU U OCOOCHHOCTEH ay IUTOPHH.

PeryisiTuBHbIC YHHBeEpPCaJIbHbIe y4eOHbIe 1eCTBUS
Camoopranm3anms:



COCTaBJISAThH IUJIaH, aJITOPUTM PEUICHUS 3aJa4M, BHIOUPATh CIIOCOO PEIICHHUS C
y4ETOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBAThH
¥ KOPPEKTHUPOBATh BAPUAHTHI pEUICHUH C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOLIMOHATbHBII HHTEJJICKT:

BIIQJICTh ~ HAaBBIKAMHM  TO3HABATEILHOW  pedeKkcuu KaK  OCO3HAHUS
COBEpIIAEMBIX JACHCTBHUI U MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
crnoco0aMu CcaMOMPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3yibTaTa perieHus
MaTE€MaTUYECKOM 3a1a4H;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYThH MPHU PEUICHUU 3a]a4H,
BHOCUTH KOPPEKTHUBHI B JIEATEITLHOCTh HA OCHOBE HOBBIX OOCTOSITEIIBCTB, JTAHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LEIN U YCIOBUSIM, OOBICHATh MIPUYUHBI
JOCTUKEHUS WIM HEJOCTHKEHUS Pe3yJIbTaTOB JEATEIbHOCTU, HAXOJUTh OLIUOKY,
JaBaTh OIICHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eATEJIbHOCTD:

MMOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW U WUHJUBUIYATHHOU
paboThl TpU pemieHHH YYeOHBIX 3a7ad4, MPUHUMATh IIedh COBMECTHOU
JEeSTENHHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0O COBMECTHOW DPabOThI, pacmpeneisiTh
BUJBI PabOT, JOTOBapUBAThCs, OOCYX AAaTh TMpOLIECC U pe3yJbTaT paboThI,
000011aTh MHCHHS HECKOJIBKUX JTIO/ICH;

y4acTBOBaTh B T'PYMIOBBIX (hopmax paboThl (00Cyx)aeHUS, OOMEH MHECHHA,
«MO3TOBBIE IITYpPMbD» W HWHBIE), BBHINOJHATH CBOIO 4YacTh paboOTBHl |
KOOPJAMHUPOBATh CBOW JICHCTBUS C JPYTMMHM 4YJ€HAMH KOMaHbl, OIICHHUBATh
KaueCcTBO CBOEro BKJAaJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CPOPMYIHPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

NPEAMETHBIE PE3YJIBTATDHI

K xonmy 10 ks1acca o0yyaroniuiics HayquTcCs:

cBOOOJIHO OMEepUpPOBaTh MOHATHAMU: Tpad, MIOCKHUM rpad, CBA3HBIN Tpad,
nyTh B Tpade, 1enb, IUKI, JEPEBO, CTENEHb BEPIIUHBI, JEPEBO CIy4ailHOTO
AKCIIEPUMEHTA;

CBOOOJHO OIEPUPOBATH TMOHATUAMM: CIYHYaHBIA HKCIEPUMEHT (OIbIT),
CIydyailHO€ COOBITHE, FJIEMEHTApHOE ClydailHOe COOBITHE (JIEMEHTapHBIM MCXOT)
CIIy4allHOTO  OTBITa, HAXOAWTh BEPOSITHOCTU COOBITHM B  OMNBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMU;

HaXOJUTh U (HOPMYJIUPOBATH COOBITHS: MEpEceUeHHE, 00bEIMHEHUE TaHHbIX
COOBITHH, COOBITHE, MPOTHUBOIOJIOKHOE JAHHOMY, MCHOJB30BAaTh JUArpaMMBbl
Dilsiepa, KOOPAMHATHYIO MPSIMYIO ISl PEIICHUsI 3a/iad, MO0JIb30BaThCsl (HOpMYJIon
CJIOKEHUSI BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEN JABYX U TPEX CIyUalHBIX COOBITUH;



ONEpPUPOBATh  NOHATHIMMU: YCIOBHAsl  BEPOATHOCTb,  YMHOXKECHHE
BEPOATHOCTEH, HE3aBUCUMBIE COOBITUS, [EPEBO CIy4yalHOTO AKCIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITHI C TIOMOIIBIO TpaBWja YMHOXKEHHS, JepeBa
CIy4alfHOrO OIbITA, HCIMOJIb30BaTh (OPMYIY MOJHOM BEpPOSITHOCTH, (QopMyiTy
baifeca mpu pemieHnn 3aaay, onpeaeisTh HE3aBUCUMOCTh COOBITHI IO (opMyJie U
10 OPTraHU3alUN CIy4aHOTO YKCIIEPUMEHTA;

MPUMEHATh HM3yYCHHbIE KOMOWHATOpPHBIE (GOPMYJBI I TEPEUUCICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHI CIy4ailHOTO OMbITA, PEIICHUs
3a/1a4 [0 TEOPUH BEPOSITHOCTEM;

CBOOOJHO  ONEpPUPOBATH TMOHATUSAMHU: OHHAPHBIA  CIyYalHBIA  OIBIT
(ucnpITaHue), ycmex W Heyaada, HE3aBHUCUMBIE HUCIIBITAHUS, CEpUsl MCIbITAaHUU,
HAXOJIUTh BEPOSITHOCTH COOBITHI: B CEPUM HUCIBITAHWM 10 TIEPBOTO ycClexa, B
CepUM UCTIbITAHUN bepHyIu, B OMNBITE, CBI3aHHOM CO CIy4alHBIM BBHIOOPOM M3
KOHEYHOM COBOKYITHOCTH;

CBOOOJHO OIEPUPOBATH MOHATHSAMU: ClIy4yaliHas BEJIMYMHA, PACIPEICICHHE
BEpPOSITHOCTEH, AWarpaMMa pachpeseieHus, OWHapHas CclyJaiiHas BeEJIMYWHA,
reoMeTpudecKkoe, OMHOMUATIBLHOE pacIipe/iesieHue.

K xoniy 11 kiacca oOydaroniuiics HayquTcCs:

ONEPUPOBATh TMOHITUSMH: COBMECTHOE pAaCIpPENEICHUE IBYX CIy4ailHbIX
BEJIMYMH, UCIOJIb30BaTh TAOJMILy COBMECTHOTO PACHpPEEICHUS JBYX CIy4YalHBIX
BEJIMYMH JUIS BBIACIICHUS PACHPENCIICHUS KaXXIOM BEIWYUHBI, OIPEICICHUS
HE3aBUCHUMOCTH CITyYalHbBIX BEJIMYUH;

CBOOOJIHO OMEpPUPOBAThH MOHSATUEM MATEMATHUYECKOTO OXKHMJIAHUS CIIydailHOM
BEJIMYMHBI (pacrpeeneHus), MPUMEHSITh CBOMCTBA MAaTEMAaTUYECKOTO OKHUIAHMS
IpU pEUIEHUU 337a4, BBIYMCIATh MATEMATHUYECKOE OXKHMJIaHWE€ OMHOMHAIBHOIO U
r€OMETPUYECKOTO PACIIPEICTICHNN;

cBOOO/IHO ONEpPUPOBATH MOHITUSIMM: JUCIEPCHS], CTAaHAAPTHOE OTKJIOHEHUE
CIIy4allHOM BEJIMYMUHBI, IPUMEHATH CBOMCTBA IUCIEPCUU CIYYAWHOW BEJIWYMHBI
(pactipesiesieHnst) MpPU PELICHUU 3a/lay, BBIUUCIATH JUCHEPCHIO M CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUYECKOT0 U OMHOMHUAJIBHOTO paclpeiesCHU;

BBIYHCIIATh BHIOOPOYHBIE XaPAKTEPUCTUKH TI0 JTAHHON BHIOOPKE U OIICHUBATH
XapaKTEpPUCTUKU TEHEPaTbHOM COBOKYMHOCTH JI@HHBIX 10  BBIOOPOYHBIM
xapakTepuctukaM. OIeHUBaTh BEPOSITHOCTU COOBITHUH M MPOBEPSTH MPOCTEHIINE
CTaTUCTUYECKUE TUIIOTESBI, NOJIb3YSCh N3yYEHHBIMU PACIIPEACICHUSIMH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosn4yecTBo yacos JIeKTPOHHBbIE
HaumeHoBaHMe pa3aesioB 4 TeM (uudposbie)
Ne n/n Kontpoabnbie | IlpakTnyeckn
NPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoThI e padoTsI
pecypchbl
1 DneMeHTHI TeopuH rpados 3
) CrnyualiHble OIIBITHI, ClTy4aliHble COOBITUS U 3
BEPOSTHOCTH COOBITHIT
Onepanuu Hax MHOKECTBaMU U
3 coObITusIMH. ClI0XKEHHE U YMHOXKEHUE 5
BEPOSITHOCTEM. Y CIIOBHAsI BEPOSITHOCTb.
He3zaBucumeble cOOBITHS
4 DneMeHTbl KOMOWHATOPUKH 4 1
Cepuu nocne0BaTeabHbIX UCIBITAHUMN.
5 Ucnbrtanus bepaymmu. CinydaiiHbiii BBIOOp 5
13 KOHEYHON COBOKYITHOCTH
6 Crny4aiiHble BETUYHHBI U pacIipeieICHUs 14 1
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KITACC

KoaunyecTBo yacos JIeKTPOHHbIE
HaumeHoBaHMe pa3aesioB U TeM (uudposbie)
Ne n/n Kontpoabnbie | IlpakTtnyeckue
NPOrpaMmbI Bcero o0pa3oBare/ibHbIE
padoThbI padoTbI
pecypcsl
1 3aKkoH OOJIBIINX YHCEIT
2 DNEeMEHThI MATEMAaTHUYE€CKOM CTaTUCTUKHU 6
HenpepbiBHBIE ClTydaliHbIE BETUYHHBI
3 (pacmpenenenus), mokazaTeabHOE U 4
HOPMAaJIbHOE pacmpeieeHus
4 Pacnpenenenue [lyaccona
CBsi3b MEXy CITy4YalHBIMU BEJIMUYMHAMU
6 O06001IeHrEe ¥ cCUCTEMAaTH3alUs 3HAHUI 11 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 1 0







ITIOYPOYHOE IIVTAHUPOBAHUE

10 KUJIACC
Kosun4yecTBO 4acos DJIeKTPOHHbIE
Hdara undposBbie
Ne i/ Tema ypoka Kontpoabubie | IIpakTnyeckue
Bcero U3y4YeHHs o0pa3oBaTejbHbIE
padoThI padoThI pecypesi
1 I'pad, cBs13HBIH Tpad, npencTaBieHne | 01.09.202
3a1a4M ¢ TIOMOLILIO rpada 5 o
Crenens (BaleHTHOCTb) BepLIMHBL. [Ty Th
2 1 08.09.202
B rpade. Llenu u muKIis! 5
I'padbi Ha miockoctu. [lepeBo
3 pac Aep 1 15.09.202
CITy4ailHOTO PKCIIEPUMEHTA 5
Crny4daifHple SKCTIEPUMEHTHI (OTBITH) U
4 CIIydaliHbIe COOBITHS. DJIeMEHTapHBIC 1 22.09.202
COOBITHS (MCXO/IBI) 5
BeposiTHOCTB CityyaliHOTO COOBITHSI.
BeposiTHOCTH COOBITHII B OTIBITAX C
5 P 1 29.09.202
PaBHOBO3MOKHBIMH 3JICMEHTAPHBIMH 5
COOBITHSMHU
BeposiTHOCTB cityuaifHOTO COOBITHS.
BeposiTHOCTH COOBITHII B OTIBITAX C
6 P 1 06.10.202
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU 5
COOBITHSIMU
7 [Tepeceuenue, 00beTMHEHHE MHOYKECTB 1




1 COOBITHIA, TPOTUBOIOJIOKHBIE

13.10.202
coObITHst. PopMyJia CII0KEHUS 5
BEpPOSITHOCTEMN
VYcnoBHas BEpOSTHOCTh. Y MHOKEHHE
8 BeposiTHOCTEN. DOpMyJ1a yCIIOBHOU 20.10.202
BEPOSITHOCTH 5
YcroBHas BEPOSITHOCTh. Y MHOXKEHHE
9 BeposATHOCTEN. POpMyJia yCIOBHOM 10.11.202
BEPOSITHOCTH 5
10 dopmyJia MOJTHON BEPOSITHOCTH 17.11.202
5
1 ®opmyna baiieca. HesaBucumslie 24.11.202
COOBITHS
5
2 KoMOuHaTopHOE MPaBUIIO YMHOKCHHS. 01.12.202
[TepecTanoBku U pakTopuan 5
Uucno coueranuid. TpeyrojJbHUK
13 08.12.202
[Tackans
5
14 dopmyna buHoma HproToHa 15.12.202
5
Kontponbnas padora Nel: "I'padwi,
15 BEPOATHOCTH, MHOXKECTBA, 22.12.202
KoMOUHaTOpHKa" 5
16 bunapHBIi CiTy4aiiHbIA OIIBIT




(ucmipITaHKeE), yCIeX U Heylaya.

HezaBucumelie ucnerranus. Cepust 29.12.202
HE3aBUCUMBIX UCIIBITAHUM 10 IEPBOTO 5
ycrnexa
Cepwus HE3aBHCUMBIX HCITBITAHHUH JTO

17 p A 12.01.202
MEepBOro ycrexa 6
Cepuist HE3aBUCUMBIX UCITBITAHUN

18 P 19.01.202
bepnynnmn 6
Crny4JaifHpIl BBIOOp M3 KOHCUHOM

19 g P 26.01.202
COBOKYITHOCTH 6
[TpakTudeckas pabota ¢

20 02.02.202
UCIIOJIb30BAHUEM AJICKTPOHHBIX TaOJIHII 6
Cnyuaiinas BenuuuHa. Pactipenenenune

21 BeposTHOCTEN. J[Marpamma 09.02.202
pacnpeeneHus 6
Onepanuu HaJ CIy4YalHbIMU
BennuuHaMu. [Ipumepsl

22 _prviep ) 16.02.202
pacnpenenenuii. bunapnas cmydaiinas 6
BEJIMYUHA
['eomeTpuyeckoe pacmpeeneHue.

23 P pactiper 02.03.202
buHomuanbHOE pacnpeenenme 6

24 MareMaTnueckoe 0KUAAHUE CITy4YalHON
BeJIMUMHBL. COBMECTHOE pacipeiesieHre 16.03.202




JIBYX CIIy4alHBIX BEJINYUH

He3aBucumeie CJ'Iy‘I&fIHLIC BCINYHHBI.

CBolicTBa MAaTEMAaTHYCCKOTO OXXHAaHWA.

25 . 23.03.202
MatemaTtnueckoe OXuJaaHue OMHAPHOU 6
CITy4YaiiHOM BEITMYMHBI
MareMaTu4eckoe OKUIaHue

26 r€OMETPUYECKOTO 1 OMHOMHAJIBHOT'O 06.04.202
pacrpeaeneHuit 6

27 Jucnepcust u cTaHIapTHOE OTKIIOHEHHE 13.04.202

6
ucrepcust OMHaApHOM CIy4aliHONU

28 Hucniep P Y 20.04.202
BennuuHbl. CBOMCTBA JUCTIEPCUU 6
MaTreMaTHYEeCKOE OKUIaHUE

29 IIPOU3BEIECHNUS U TUCIIEPCUS CYMMBI 27.04.202
HE3aBUCHUMBIX CITyYalHBIX BETHYUH 6
[TpakTuyeckas pabota c

30 11.05.202
UCIIOJIb30BAHUEM JICKTPOHHBIX TAOIHII 6
Jucnepcus OMHOMHAIBLHOTO

acupenenenus. [Ipakruueckas pabora

31 pactiped p P 18.05.202
C UCIOJIb30BAHUEM AJIEKTPOHHBIX 6
Ta0JIUL

32 O00011eH1E U CUCTEMATU3AIHAS 3HAHUIN 25.05.202

6
33 Konrponbnas padora Ne2: "Vcnbitanus




bepnynnu. Ciydalinble BETUYUHBI U 25.05.202
pacripenenenus" 6

34 O06o001IeHre 1 cCUCTeMaTH3aIHsI 3HAHUN 1 25.05.202
6

OBIIEE KOJIMYECTBO HACOB I10
[TPOIT'PAMME
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11 KITACC

KosmyecTBo yacos DJIEeKTPOHHBIE
Ne ara uudposbie
Tema ypoka KoHTpoJbHBI IIpakTnyeckue A op
n/m Bcero U3yYeHUs oOpa3zoBare/ibHbIE
e padoThbI padoTbI
pecypchbl
HepasenctBo YebbimeBa. Teopema
1 Yeorimena. Teopema beprymu. 3akon 1 01.09.2025
OOJBIINX YUCET
Hepasenctso YeOrimeBa. Teopema
2 | LT b . 1
eonimena. Teopema bepuymnu. 3akon 08.09.2025
OOJBIINX YUCE
Hepaenctso YeOrimeBa. Teopema
Y LT b . 1
3 eoprieBa. Teopema beprymu. 3akox 15.09.2025
OOJBIINX YUCEN
4 Bb100pouHBIi METOJT UCCIIEIOBAHUI 1 2.09.2025
5 [TpakTudeckas paboTa ¢ UCIIOIB30BAHUEM 1
AIIEKTPOHHBIX TaOJIHUIL 29.09.2025
['enepanbpHasi COBOKYITHOCTD U Clly4alHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMU
6 .
XapaKTEPUCTUKAMHU OuveHKa CpPEIHEro u 1 06.10.2025
JIMCIIEPCUU T€HEPAIBHON COBOKYITHOCTH C
MOMOIIIbIO BEIOOPOUHBIX XapPAKTEPUCTUK
7 ['enepanpHasi COBOKYMHOCTb U ClTy4anHast 1
BBIOOpKA. 3HAKOMCTBO C BEHIOOPOYHBIMHU 13.10.2025

xapakTepucTiukaMu. OLeHKa CPEeTHEro U
JIUCTICPCUU TeHEPATbHOW COBOKYITHOCTH C




IIOMOIIBIO BI)I60pO‘-IHI)IX XapaKTECPUCTUK

OrneHnBaHNE BEPOSATHOCTEN COOBITHI TTIO
BBIOOpKE

20.10.2025

Craructuueckas runotesa. [IpoBepka
IIPOCTEHIINX TUIOTE3 C TOMOLIBIO
CBOMCTB U3y4YECHHBIX PACIpEICICHUN

10.11.2025

10

Cratuctuueckas runoresa. [Iposepka
IIPOCTEUIINX THIIOTE3 C IIOMOIIBIO
CBOMCTB U3y4YECHHBIX PACIPEIEICHUN

17.11.2025

11

[TpakTudeckas paboTa ¢ UCIIOIB30BAHUEM
AIIEKTPOHHBIX TaOJHUIT

24.11.2025

12

[Tprmepsl HEPEPHIBHBIX CIYYaHBIX
BennurH. OyHKINA MI0THOCTU
BEPOSTHOCTH

01.12.2025

13

PaBHoMepHoe pacnipenenenue. [Ipumepsr
3aJ1a4, IPUBOSIINX K TOKa3aTeIbHOMY U
K HOPMaJbHOMY pacrpeielIeHusIM

08.12.2025

14

(I)YHKLII/ISI IIJIOTHOCTU BEPOATHOCTHU
MMOKa3aTCJIbHOI'O paClpCaACIICHUS

15.12.2025

15

OyHKLIMS NIOTHOCTH BEPOATHOCTH
HOPMAaJIbHOT'O PaclpeaeIeHUs

22.12.2025

16

[TocnenoBaTeabHOCTh OJIMHOYHBIX
He3aBHCUMBIX coObITHi. [IpuMep 3anaun,
NpUBOAIIEH K pactipeaeneHuto [lyaccona

29.12.2025

17

[TpakTryeckas paboTa c UCIIOIB30BaHUEM
AJIEKTPOHHBIX TaOJIHII

12.01.2026

18

Koapwuarust 1ByxX ciry4aiiHbIX BEJTHYHH.
Koadduuument koppensunn

19.01.2026




19 CoBMecTHbIE HAOTIOACHUS IBYX BEJIMUUH 26.01.2026
20 Br16opounbIii KO3hPUITUEHT KOppesaun 02.02.2026
21 Paznuuue mexay MTMHEHHOW CBSI3bIO U
IIPUYMHHO-CJIEACTBEHHOM CBA3BIO 09.02.2026
22 JIuneitnas perpeccus 02.03.2026
” [TpakTrueckas paboTa ¢ UCIIOIB30BAaHUEM
AIIEKTPOHHBIX TAOJIHIL 16.03.2026
[IpencraBieHue JaHHBIX C IOMOILBIO
24 TaOIHI] ¥ TUarpamm, OrucaTebHas 73.03.2026
CTaTUCTHKA
’5 OnbITI C paBHOBO3MOKHBIMU
AIIEMEHTaPHBIMU COOBITUSMU 06.04.2026
26 Brruncnenue BeposaTHOCTEH COOBITHH €
npUMEHEHHEM (OpMyIT 13.04.2026
Brruncnenue BepoaTHOCTEN COOBITHH C
7 MPUMEHEHHEM TpaUIeCcKUX METO/I0B:
KOOpJMHATHAs TpsiMasi, 1IEpeBo, 20.04.2026
Juarpamma Ditiepa
28 CityyaliHble BeJIMYUHBI U pacipeieICHUs 27 04.2026
29 MaremaTrnyeckoe 0KUAaHne CITy4YalHOU
BEJINYMHBI 04.05.2026
30 MaremaTrnyeckoe 0KUAaHue CIIy4YalHOU
BEJTUYMHBI 11.05.2026




Kontponbnas padota: "BeposiTHOCTh 1

31 cTaTucTUKa" ! 18.05.2026
Brruucnenue BepossTHOCTEH COOBITHIA ¢

32 npuMeHeHrneM (GopMyJ U rpapuyuecKux 1 25.05.2026
METOIOB
Brruucienue BepossTHOCTEH COOBITHIA ¢

33 npuMeHeHueM Gpopmy u rpadpudecKux 1 75.05.2026
METOIOB
CrnydaifHble BETUYHHBI U pacIipeieTICHUsI.

34 MaremaTrnueckoe 0XKuaHue CIIydyaiHOU 1 75.05.2026
BEJTUYHMHBI

OBUIEE KOJIMYECTBO YACOB IIO 34
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INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KUIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
NPOBepPsIeMOro .
o0pa3oBaTe/IbHOM MPOrPaMMbI CpeIHero 001ero o0pa3oBaHus
pe3yJibTarta
6 Teopust BEpOATHOCTEH U CTAaTUCTUKA
6.1 Yurarh ¥ CTPOUTH TAOJIULBI U TUATPAMMBbI
62 OnepupoBaTh  TOHATHSMH:  CcpeAHee  apudMeTHuecKoe,  MeIuaHa,
' HauOosblllee, HAMMEHbIIIEe 3HAaUeHHE, pa3MaX MacCHBa YHUCIOBBIX JAHHBIX
OnepupoBaTh MOHITUSAMM: CIIyYalHBIN SKCIIEPUMEHT (OIBIT) U CIy4ailHOE
cOOBITHE, DJIEMEHTApHOE COOBITHE (JIIEMEHTAPHBIA MCXOJ) CIy4ailHOTO
6.3 ONbITAa; HAXOAUTh BEPOATHOCTH B ONBITaX C PAaBHOBO3MOYKHBIMU
CIIy4aiiHBIMU COOBITUSIMU, HAXOJIUTh U CPABHUBATH BEPOSTHOCTU COOBITUHN B
W3YYEHHBIX CIIy4alHbIX SKCIIEPUMEHTAX
Haxomute u ¢dopmynupoBaTh cOOBITHS: TepeceyeHHe U OObeIMHEHUE
6.4 JAHHBIX COOBITHH, COOBITHE, NPOTHUBOIOJIOKHOE JAHHOMY COOBITHIO;
' M0JIb30BaThCS AMAarpaMMaMu Ditniepa u GopMyJIoi CII0KEHUs BEPOSTHOCTEN
IIPU pPEILIeHUN 3a/1a4
OnepupoBaTh MOHATUSMH: YCIIOBHASI BEPOATHOCTh, HE3aBUCHUMBIE COOBITHS;
6.5 HaXOAWUTh BEPOSITHOCTU C TOMOINBIO MpaBUiIa YMHOMKEHHUS, C TOMOIIBIO
JIlepeBa CIy4aiHOT O OIbITa
6.6 [TpuMeHsTh KOMOMHATOPHOE MPABUIIO YMHOKEHUS TIPU PELICHUH 33124
OnepupoBaTh MOHATUSAMHU: HCHbITAHUE, HE3aBUCHUMbIE HCIBITAHUS, CEpPHS
6.7 UCIBITAaHUH, yCIeX W HeyJayda; HaXOIUTh BEPOSITHOCTH COOBITUN B Cepuu
' HE3aBUCUMBIX HUCIBITAHUI O MEPBOTO YCI€Xa, HAXOJIWUTh BEPOATHOCTH
coObITHI B cepuu ucnbliTanuil beprym
6.8 OnepupoBaTb  MOHATHAMHU:  CilydaiiHas  BEJIMYMHA,  paclpelieieHue
' BEPOSITHOCTEM, TMarpaMma pacrpeeeHus
11 KJIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
NPOBePsIeMOro .
00pa3oBaTeIbHOM NPOrpaMMbl CpeiHero o0uero oopasoBanus
pe3yJabTara
5 Teopust BEpOATHOCTEH U CTAaTUCTHUKA
51 CpaBHUBaThH BEPOATHOCTH 3HAYCHUI CIIy4alHON BEJIMYUHBIIIO

pacupCacJICHUIO WK C IOMOIIbIO UarpaMm




OHepI/IpOBaTB IIOHSATHEM MaTeMaTH4YICCKOI'o OXHUJaHuA, IIPUBOJUTH
MMPUMEPLI TOI'0, KaK IMPHUMCHACTCA MATCMATHYCCKOC OXKUIAHHC CJ'Iy‘IﬂfIHOﬁ

32 BEJIMYMHBI, HAXOAWTh MaTeMaTHYEeCKOe OXHUAAHHE TI0 JaHHOMY
pacrpeaeIeHuIo

53 Nmets npeacTaBieHne 0 3aKOHE OOJIBIINX YUCE

5.4 HimeThb nipeicTaBICHUE O HOPMAIBHOM PaclpeieiICHUM




INPOBEPAEMBIE DQJIEMEHTBI COAEP KAHUA

10 KJTACC

Kon
6

Hp()BepﬂeMbIﬁ IJIEMEHT COAECPKAHUA

Teopust BEpOATHOCTEN U CTAaTUCTHUKA

6.1

Hpe,[lCTaBJIeHI/Ie JaHHBIX C ITIOMOIIIBIO Ta6J'II/II_[ H Juarpamm. CpeL[Hee ElpI/I(I)MCTI/I‘leCKOC,
MEIraHa, HauOOJIbIlIee ¥ HAUMEHbIIICE 3HA4YCHHA, pasMax, JUCIICPCUA U CTAHAAPTHOC
OTKJIOHCHHUC YHUCIOBBIX Ha60pOB

6.2

CrnyualiHble SKCTIEpUMEHTHI (OTIBITHI) U Cy4aiiHble COOBITHS. DJIeMeHTapHbIe COOBITHS
(ucxonpl). BeposiTHOCTh cimyuyaitHOTO COOBITHS. BIWM30CTH YacTOTBIM BEPOSITHOCTH
coObiTuii. Ciy4aifHbIe OMBITHI C PABHOBO3MOXXHBIMU JJIEMEHTAPHBIMHU COOBITHUSIMHU.
BeposTHOCTH COOBITHIA B OMBITAXC PABHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITHSIMH

6.3

Onepauun Haag COOBITHSIMU: MEpeceyeHue, OObeAWHEHHE, MPOTUBOIOJIOXKHBIE
coObITud. Juarpammsl Ditnepa. @opmyina ciaoxkeHus: BEposSATHOCTEN

6.4

VYcnoBHass ~ BEpOSATHOCTb.  YMHOKEHHE  BEpOSTHOCTEH.  JlepeBo  ciaydaliHOro
skcnepumenTa. dopmyna nosnHoi BeposTHOCTH. HezaBucumble coObITHS

6.5

KomOunaroproe mpaBuino ymHOXeHHs. IlepectanoBkum u  daxrtopuan. Yucio
coueranuid. Tpeyronpauk [lackams. @opmyna 6mHoMa HeroToHa

6.6

bunapublii crnydaiiHplii  ONBIT  (WCHBITaHUE), YyCIeX U Heydada. HezaBucumble
ucnbiTanusd. Cepust HE3aBUCHMBIX MUCHBITAaHMH 10 1nepBoro ycnexa. Cepus
HE3aBUCUMBIX UCIIBITAHUI bepHyuimn

6.7

Crny4aitnas BennumHa. Pacnipenenenue BeposTHocTed. J(marpamma pacmupeneincHusl.
[Ipumeps! pactipenienieHnid, B TOM YHCIIe TEOMETPUIECKOeH OMHOMUATBLHOE

11 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAECPKAHUSA

Teopust BEpOATHOCTEN U CTATUCTHKA

5.1

UucnoBble XapaKTEPUCTUKH CIIyYalHBIX BEJIMYMH: MAaTEMAaTHUYECKOE OXKUJAHUE,
JACTIEPCUS U CTAaHIAPTHOE OTKIIOHEHHE. [IpuMepbl mpuMeHEeHUsT MaTeEMaTUIECKOTO
OKMJaHMsI, B TOM 4YHCIIE B 3aJadax M3 IIOBCEJHEBHOM >XU3HM. MaremaTudeckoe
OXHJaHUEe OWMHAPHOW CITyJalHOW BENWYHHBI. MaTeMaTHYeCKOe OXKHJIAHUE CYMMBI
CIIy4YalHBIX BEJIMYMH. MaTeMaTHuecKoe 0KUAAHUE U TUCTIEPCHSI T€OMETPUIECKOTO U
OMHOMUANIBHOI'O pacnpeieieHui

52

3akoH OONBIIMX YHCET W €ro pojib B HayKe, Mpupojae u oOdiiecTBe. BriOopounbiit
METOJI YICCIIENOBAaHNHI




53

[Ipumepbl  HENMpepBIBHBIX  CIIydyalHBIX  BenMuuH. [loHSTHE O  IUIOTHOCTH
pacnipefieneHus. 3a1auu, MPUBOASIINE K HOpMaIbHOMY pacnpesenenuto. [Tonstue o
HOpPMAaJIbHOM pacrpeielIeHun




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOMN
POI'PAMMBI CPEJHEI'O OBILEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TpeOOBaHUS K NIPeAMETHBIM Pe3yJ1bTATaM 0CBOCHHS
NpoBepPsIeMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 0011ero
TpeOOBaHUS o0pa3oBaHus

Brnagenne MeromaMu J0Ka3aTeNbCTB, QJITOPUTMAMH PEIICHHS 3aJ1ad;
yMeHHEe (OPMYJIHPOBATH W OINEPUPOBATH TOHSATHSIMHU: OIpEICICHHUE,
aKCMOMa, TeopeMa, CIEICTBUE, CBOWCTBO, TPHU3HAK, [0KA3aTEIbCTBO,
paBHOCHIIbHBIC (DOPMYJIMPOBKH; TPUMEHSTh MX; YMEHHE (OPMYJIUPOBATH
oOpaTHO€ M NPOTUBOMOJIOXKHOE YTBEPXKACHHUE, NMPUBOAUTH HPUMEPHl U
KOHTPIPUMEPBI, KCIOJIb30BaTh METOJ MaTeMaTHYeCKOW HHIYKIIUH;
IMPOBOAWTE AOKA3aTCIbHBIC PACCYKICHUA IIPHU PCHICHUHA 3aaa4, OCHUBATb
1 JOTHYECKYI0  MPAaBHIBHOCTh  PACCYKICHHI, yMEHHE OIEPUPOBATH
IOHATUAMMU: MHOXKECTBO, MOAMHOXCECTBO, OIICpallMi HAJl MHOXKCCTBAMU;
YMEHHE  UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBCHHBIM  ammapar s
OIMMCaHUs PCAJIbHBIX IMMPOLECCOB U SIBJIEHUU U npu pCliCHUM 3a71a4, B TOM
YHCIIe U3 IPYTHX YYEOHBIX MPEIMETOB; YMEHHE ONEPUPOBAThH MOHATHUSIMU:
rpad, cBs3HBIN rpad, 1epeBo, UK, rpad Ha TUNIOCKOCTH, YMEHUE 3a]1aBaTh
Y OIUCHIBATh rpadbl pa3IMIHBIMK CIIOCOOAMU; MCIIONIL30BaTh rpadbl Mpu

pelieHuu 3a1a4

2 YMeHue onepupoBaTh MOHSITHSIMH: HATypaJIbHOE YHUCIO, IEJI0e YHCIIO,
CTETICHb C IIEJIbIM ITOKa3aTesieM, KOpEeHb HATYPaJbHOW CTETNICHU, CTETICHD C
palOHAJIBHBIM TI0KAa3aTeCJICM, CTCIICHL C ﬂeﬁCTBHTCHBHBIM II0Ka3aTcJIeEM,
Jorapu(M 4YHUClia, CHHYC, KOCHHYC M TaHTEHC INPOU3BOJIBHOTO YHUCIIA,
OCTaTOK 10 MOJYJIO, PalMOHAIBHOE YHCIIO, HPPALUOHAIBHOE YHCIIO,
MHOXKECTBA HATYPaJbHBIX, WENbIX, PAIMOHAIBHBIX, JEHCTBUTEIBHBIX
YUCCJI; YMCHHC HMCIIOJIL30BAaTh NIPHU3HAKU ACIIMMOCTH, HauMEHBIIINHN O6H_[I/II\/JI
JeTUTeNIh W HaWMEHbIIee oOlee KpaTHoe, ajlropuT™M EBkimaa mpu
pelICHUN 3a4a4, 3HAKOMCTBO C pas3IMYHbIMU MNO3UIHUOHHBIMHU CUCTCMaMU
CUHMCJICHUS; YMEHHE BBITIOIHATH BEIYUCICHHE 3HAYCHUN U TIPEOOpa3OBaHMUSI
BBIPOKEHUH CO CTeMeHsMU W Jjorapudmamu, mpeoOpa3oBaHus IPOOHO-

PpanrOHAJIbHBIX BBIpa)KGHHfI; YMCHHUC  OIICPHUPOBATL  INOHATHAMU:

IOCICaA0BAaTCIIbHOCTD, apI/Iq)MCTI/I‘-IGCKa}I nporpecCusa, ICOMCTPHYCCKAA




nporpeccusi, OECKOHEYHO YyObIBalolasi TeOMETpUYEeCcKas MpOrpeccus;
YMCHHUC 3aaBaTb IMOCICAOBATCIBHOCTH, B TOM YHCJIC C IOMOLIbBIO
PEKYPPEHTHBIX (POPMYJI; YMEHHE ONEPUPOBATh MOHATUSMHU: KOMIUIEKCHOE
quciio, COHp}I)KéHHBIe KOMIUJICKCHBIC 4YHCJId, MOAYJIb U aAPryMCHT
KOMIUIEKCHOTO  4yMcia, (GopMa  3amuCH  KOMIUIEKCHBIX — YHCel
(reomeTpudeckasi, TpPUTOHOMETpUYECKass U anreOpawueckas); yMeTh
MPOU3BOJIUTH apU(PMETHUECKUE JEeHUCTBUS C KOMIUIEKCHBIMH YHCIaMU;
NPUBOAUTHL NPUMEPHLI UCTIOJB30BAHUA KOMIIJICKCHBIX YHCCII; ONCPHUPOBATH
MOHATUSIMHM: MaTpuia 2X2 u 3X3, OomnpeAenuTelb MaTpHUIIbL,

reOMETPUUYECKUNA CMBICI OTIPEIETUTES

YMeHune onepupoBaTh MOHSTHSAMU: pallMOHAJIbHBIC, WPpPAlMOHATBHBIC,
MOKa3aTebHbIE, CTEMEHHBbIC, JIOTapu(pMUUYECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUST M HEPABEHCTBA, MX CHCTEMbI, YMEHHE ONEPUPOBATH
MOHATHSIMHU: TOXAECTBO, TOXKIECTBEHHOE IMpeoOpa3oBaHUE, YypaBHEHHE,
HEPaBEHCTBO, CHCTEMa YpaBHEHUW U HEPABEHCTB, PABHOCHIIBHOCTH
ypaBHEHUH, HEpPaBEHCTB M CHCTEM; YyMEHHE pelaTh YpaBHEHUS,
HEpPAaBEHCTBA M CHUCTEMBbl C TOMOUIBIO PA3IUYHBIX TPUEMOB; peIIaTh
ypaBHEHHUs, HEPABEHCTBA M CHUCTEMBI C MapamMeTpoM; MPUMEHSTh
ypaBHEHUsI, HEPABEHCTBA, UX CHUCTEMBbI ISl PEIICHUS MaTeMaTHUYECKUX

3a7a4 ¥ 337249 U3 pa3InyHbIX 001acTeil HAYKH U pealbHOM )KU3HU

YMeHue omnepupoBaTh MOHATHAMH: (YHKIHS, YETHOCTh (YHKIINH,
MEPUOTUIHOCTD (PYHKIIMH, OTPAHWYCHHOCTH (DYHKIIMH, MOHOTOHHOCTH
GyHKIMH, SKCTpeMyM (QYyHKUIUHM, HauOoJblIee W HAUMEHbIIEEe 3HAUCHHS
(yHKIMM Ha TIPOMEXKYTKE, HEMpephIBHAs (PYHKIUS, aCUMITOTHI Tpaduka
GyHKIIMYU, TIepBas ¥ BTOpas MPOW3BOJHAS (YHKIIUU, TEOMETPUUCCKUN U
(bU3MYECKU CMBICI TIPOW3BOJHOW, TEPBOOOpa3Has, OMNpeACIEHHBIN
WHTETpAN, YMEHHE HAXOOUTh ACHUMNTOTHI rpaduka (QyHKIUU;, yMEHUE
BBIUUCIIATH  NPOW3BOAHBIC  CYMMBI, IPOW3BEICHHS, YaCTHOTO U
KOMITO3UIIMN (DYHKIMN, HAXOOUTh ypaBHEHHE KacaTelbHOM K Tpaduky
(GYHKIMK; yMEHHE HAaXOIUTh MPOU3BOJIHBIC 3JIEMEHTApHBIX (DYHKIHIA,
YMEHUE HCIONb30BaTh NPOM3BOJIHYIO Ui HCCleloBaHUs (YHKIHUH,
HaXOJWUTh HAWOONbIINE M HAWMEHBIINE 3HAYCHUS (YHKIMIA, CTPOUTH
rpaduKd MHOTOYJICHOB C MCIIOJIb30BAaHHEM ammapaTa MaTeMaTH4eCKOro
aHalM3a; TPUMEHSTHh TPOU3BOAHYIO Ui HAXOXKICHHS HAWITYYIIeTo
pelieHsl B MPUKIAJHBIX, B TOM YHCJE COLHAIbHO-DKOHOMHYECKHX WU

(bM3UYECKUX 3aJlayaxX; HAaXOJIUTh IUIOIMAIN U 00BEMBI (PUTYP C TMOMOIIBIO




HUHTErpaia, nNpuBOAWUTH MPUMEPBI MAaTEMAaTHYCCKOIO MOACIIMPOBAHUA C

MOMOIIBIO T (hepeHIHATBHBIX YPaBHEHUH

YMeHue onepupoBaTh NOHATHAMU: Tpapuk QyHKIMH, 0OpaTHas (yHKLUS,
KOMIIO3UIUS (YHKIMM, nuHeWHas (QyHKUOus, KBajpaTU4Has (QyHKUUS,
pauMoHanbHas (QYHKLHUSA, CTeNeHHass (QYHKLIUSA, TPUTOHOMETPUYECKHE
(GyHKIMU, OOpaTHbIE TPUTOHOMETPUYECKHE (PYHKIMM, MOKa3aTeabHas U
aorapupmuueckass (QYHKLUMH; YMEHHE CTPOUTh TpapuKH H3YYEHHBIX
GyHKUMH,  BBINOJNHATH  npeoOpa3oBaHust — rpapukoB  (QyHKUUH,
UCIOJIb30BaTh TPaQUKH JUIs U3YYEHHUS MPOLIECCOB U 3aBUCHUMOCTEH, MpHU
pellieHny 3a7ad M3 JIPYrux y4dyeOHBIX MPEeIMETOB U 3ajady U3 peajbHOU
KHU3HHM;, BBIpaKaThb (OpMyJaMH 3aBUCHUMOCTH MEXJIy BeIUYMHAMU;
HCIIOJIb30BaTh CBOICTBA U rpaduku (YHKIUHN JUIsl perieHusl ypaBHEHUM,
HEpaBEHCTB U 3a/a4y C MapaMeTpaMH; HW300pakaTh Ha KOOPAWHATHOU

IINTIOCKOCTH MHOXKCCTBaA peIHeHI/Ifl ypaBHeHHfI, HCPABCHCTB U UX CUCTCM

YMeHue pemniatb TEKCTOBBIE 3aJaud pa3HBIX THUIOB (B TOM YHCJIE Ha
MIPOIEHTHI, JOJM U YacTH, Ha JABIKEHHE, pabOTy, CTOMMOCTh TOBApOB U
yCIIyT, HaJOTH, 3aJjaud U3 OOJacCTH YNpaBJiCHUs JIUYHBIMU U CEMEHHBIMU
(uHaHCAMH); COCTaBIATh BBIPAKCHHS, YPAaBHEHHs, HEPAaBEHCTBA M HX
CUCTEMBI IO YCJIOBUIO 3aJayH, HMCCIIENIOBAaTh IMOJYyYEHHOE pPEIICHUE U
OLICHUBATh IPABJIONOAOOHOCTh pPE3YJIbTATOB, YMEHHE MOJCIUPOBATH
peanbHble CUTyallud Ha S3bIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHUS,
YpaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33J1a4M, UCCIIEN0BATh
MIOCTPOCHHBIE MOJEIM C HCIOJb30BAaHUEM ammapaTra airedpsl,

HUHTEPIPETUPOBATH [TOJIYUECHHBIHN pe3ysbTar

YMeHue onepupoBaTh MOHATHSAMHU: CpelHee apupMeTHUecKoe, MeAuaHa,
HauOoJplllee U HAMMEHbIIIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHUE H3BJIEKaTh, MHTEPIPETHUPOBATH
uHpOpMalKIo, IPEJCTaBICHHYI0 B Ta0aMLax, HA AUarpammax, rpadukax,
OTPaXKAOIYI0 CBOWCTBA peajibHbIX IPOLECCOB U SIBJIEHUI; MPEICTaBIATh
uHpOpMALMIO C TOMOUIbIO TabMWI] W  JAMarpamM; HCCIIEI0BaTh
CTaTHUCTUYECKUE JIaHHBbIE, B TOM YHCJIE€ C NPUMEHEHHEM TIpapuuecKux
METOJIOB U 3JIEKTPOHHBIX CPEJICTB; rpauuecKy MCCIEeI0BATh COBMECTHbIE

Ha6J'IIO,[[eHI/I$I C IIOMOIIBIO AXAarpaMm paCcCCUBAHUA U JIMHEMHOMN perpeccuun

YMeHue omnepupoBaTb IOHATUSAMHU: CIyYalHBIM OIBIT U CiIy4aiHoe
COOBITHE, BEPOSTHOCTh CIY4ailHOrO COOBITHS; yMEHHE BBIYUCIATH

BEPOSTHOCTh C HCIOJIb30BAaHHUEM TpapuUEeCKUX METOJO0B; MPUMEHSThH




(bOpMyIIBI CIOKEHHS M YMHOXKCHHSI BEPOSITHOCTEH, (OpPMYIly IIOIHON
BEpOSATHOCTH, Gopmyiny bepHysin, komMmOuHATOpHBIE (akThl U (HOPMYIIHI;
OLICHWBAaTh BEPOSATHOCTH pEAITbHBIX COOBITHIl; YMEHHE OIEepUpPOBATH
MOHATUSIMH:  CllydaiiHas BEJIIMYMHA, pACIpelesieHHe BEPOSITHOCTEH,
MaTeMaTH4eckoe OXXHWAAaHUe, TUCIIEPCUsl M CTaHAapTHOE OTKIOHEHHE
CllyuallHOM  BENWYMHBL, (YHKIUU paclpeieleHuss ¢ IUIOTHOCTH
PaBHOMEPHOTO, TTOKA3aTEIbHOT0 1 HOPMAIBHOTO paclpeaeeHuil; yMeHne
UCIOJIb30BaTh CBOWCTBA M3YYEHHBIX pacHpeieNeHUN I pelIeHus 3a1ay;
3HAKOMCTBO C HOHSTHSAMH: 3aKOH OOJIBIINX YHCEN, METOMBI BEIOOPOYHBIX
UCCIICZIOBAaHUI; yMEHHE TPUBOIUTH MPHUMEPHl TMPOSBICHHUS 3aKOHA
OONBIINX YHCET B NPUPOTHBIX M OOIIECTBEHHBIX SBICHHUAX, YMCHHE
ONIEpPUPOBATH MOHATUSAMHU: COUYETAHUE, MEPECTAHOBKA, YHUCIO COUYCTAHUH,
YHUCIO  MEPecTaHOBOK; OmHOM  HploTOHa; yMeHHE  IPUMEHATH
KOMOMHATOpHbIE (aKThl U PacCyKICHUS JUIS PEIICHUs 3ajay; OILCHUBATh
BEPOSITHOCTH PEATBbHBIX COOBITHI; COCTABISATh BEPOSTHOCTHYIO MOJEIb U

MHTEPIPETUPOBATH NOJYUYEHHBIA PE3YIIbTAT

YMeHue omnepupoBaTh IMOHSATUSMM: TOYKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YIJIa, IJIOCKUM YroJl, ABYyTrpaHHbIN
yIoJ, TPEXTPAaHHBIN yTOJ, CKPEIIMBAKOIINECS MPSIMbIE, MAPAIEIbHOCTh U
MEPHEeHIUKYISIPHOCTh MPSIMBIX M IUIOCKOCTEM, Yrojl MEXIy HpsIMbIMH,
Yroia MeXay MpsAMOH M IUIOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSMH,
paccTossHuE OT TOYKM JO IUIOCKOCTH, PAaCCTOSIHME MEXIy MpPsIMBbIMH,
paccTosHUE MEXy IJIOCKOCTSIMU; YMEHHE HCIIONIb30BaTh MPHU PELICHUU
3aa4 M3ydeHHbIE (aKThl U TEOPEMBI IUIAHUMETPUH; YMEHHE OIICHHWBATh
pasMepsl OOBEKTOB OKPYXKAIOIIET0 MHUpa; CTPOUTh MaTeMaTHYecKue
MOJIENIM C TIOMOIIBIO T€OMETPUYECKUX IMOHATUN W BEIMYMH, pELIaTh

CBsA3aHHBIC C HUMHU ITPAKTHYCCKUC 3a1a4r
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YMeHue omnepupoBaTh MOHATUSAMH: IUIOIAAb (QUIYphl, 00BEM (QUTYpHI,
MHOTOTPaHHHK, TMPAaBHIBHBI MHOTOTPaHHUK, CEYCHHWE MHOTOTPAHHHKA,
KyO, napamjenenune], Opu3Ma, OUpamuaa, Qurypa U TOBEPXHOCTh
BpallleHus1, IWINHAP, KOHYC, Imap, cdepa, miomanb chepsl, III0maIb
MOBEPXHOCTU MHUPAMUJbI, MPHU3MBI, KOHycCa, LWIHHApA, 00BEM KyoOa,
MPSIMOYTOJIBPHOTO TTapaJUIeTIeInIIea, NTUPAaMHUAbI, MPHU3MBI, WIHHIPA,
KOHyca, IIapa, pa3BEpPTKa IMOBEPXHOCTH, CEUCHHMsS KOHyca M LMIMHIPA,
napajyielbHble  OCH WM OCHOBAaHHMIO, CEUeHHE IIapa, IUIOCKOCTb,

Kacamomascs cdepbl, LUINHAPA, KOHYCa; YMEHHUE CTPOMUTh CEYEHHUE




MHOTOTpPaHHHKA, M300pa’kaTb MHOTOTPAaHHUKH, (GUTYpBl M HOBEPXHOCTH
BpaIllEHHsI, UX CEUEHHs], B TOM YHCIJIE C MOMOUIBbIO JIEKTPOHHBIX CPEJICTB;
yMEHHE TNPHUMEHSTH CBOWCTBA T€OMETPHUYECKHX (UTYp, CAMOCTOSATEIHHO
(bopMyIHpOBaTh ONpeeNeHHs U3y4yaeMbIX (PUTYp, BBIIBUTaTh TUIIOTE3bI O
CBOMCTBAaX M NpU3HAKaX T'€OMETPUYECKHX (Uryp, OOOCHOBBIBATH WU
OlpoBepraTh MUX; YMEHHE MPOBOIUTH Kiaccupukanuio ¢uryp 1o
pa3NUYHBIM TIPU3HAKAM, BBIOJIHATH HEOOXOIMMBIE JOMOJHUTEIBHBIC

MOCTPOCHUS
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YMeHue omnepupoBaTh MOHATHSMH: JBIKCHHE B  IPOCTPAHCTBE,
napajieNbHbI MEePeHOC, CUMMETPHUS Ha IJIOCKOCTH M B IMPOCTPAHCTBE,
MOBOpOT, MpeoOpa3zoBaHue M0A00Ms, NOAO0OHBIE (UTYPBI; YMEHUE
pacrmo3HaBaTh paBHbIE W TMOJ00HBIE (DUTYPBI, B TOM 4YHCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKType; UCIOIH30BaTh FT€OMETPHUICCKHE OTHOIICHUS TIPH
pelleHny 3a/iady; HaXOAWTh TeOMETPHUYECKHE BEIWYHMHBI (JJTUHA, Yrodi,
I0Maab, 00BEM) MPU PEIMICHUH 3a7a4d U3 JPYTHX YUYSOHBIX MPEIMETOB U
W3 peajbHOW >KW3HM, YMEHHE BBIYHCISATH TE€OMETPHUECKHE BEIUYUHBI
(mmuHA, YTOJI, TUIONMIATh, OOBEM, IUIOIIATL TIOBEPXHOCTH), HCIOIB3YS
W3y4eHHbIE (POPMYJIBI ¥ METOJBI, B TOM YHCIE: IUIOMAAh MOBEPXHOCTU
MUPAMHJIBI, TPU3MBI, KOHyCa, MUJIUHAPA, TUIOMAas chepbl; 00BEM Kyda,
MPSIMOYTOJNBHOTO TapajuleNienunena, MUPAMUIBI, TMPU3MBI, [TUIMHIPA,

KOHYCa, [I1apa; yMEHHEe HaXOUTh OTHOIIEHHE 00BEMOB MOAOOHBIX GUTYP
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VYmMmenne OIICpHUPOBATH IMOHATHUAMU. NPAMOYTOJIbHAA CUCTEMa KOOpPJAWHAT,
BEKTOp, KOOPJWHATHI TOYKH, KOOPIUHATHI BEKTOpA, CyMMa BEKTODPOB,
NpOM3BEJCHNE BEKTOpa HA YHCJIO, pa3JIOKEHHWE BEKTOpa Mo 0Oaswucy,
CKaJIIpHOE TPOU3BEJCHHUE, BEKTOPHOE TMPOU3BEICHHUE, YTOJ MEXIy
BCKTOpaMH; YMCHHUEC HCIIOJIB30BATh BeKTOpHLIﬁ )51 KOOpHHHaTHBIﬁ METOQ

JUISL pEeLIEHUS] TEOMETPUYECKHX 3aJ1a4 U 3a/1a4 IPYTUX y4eOHbIX MTPEIMETOB
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YMeHne BeIOMpaTh MOAXOASIIANA METOT IJIsl PEUISHUs 3a]a4H; TOHUMaHNe
3HAYUMOCTH MATEMATHKU B H3yUYEHUU TMPUPOIHBIX M OOIIECTBEHHBIX
MPOLECCOB M SIBJICHHUI; YMEHHE paclo3HaBaTh MPOSIBICHHE 3aKOHOB
MAaTEMAaTUKU B UCKYCCTBE, YMEHUE NIPUBOJIUTH NPUMEPHI MATEMATUYECKUX

OTKPBITUHA POCCUMCKON U MUPOBOM MaTEMAaTHYECKOW HAyKH




HEPEYEHDb JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA EI'D
11O MATEMATUKE

Kon

IIpoBepsieMblii dJIeMEHT cOeP:KAHUS

Yucna 1 BEIYUCICHUS

1.1

HaTypaJ'ILHBIe H ICJIbIC YKUCJia. HpI/I3HaKI/I JACITMMOCTHU LECJBIX YUCCIT

Panmonanbupie  uyucna. OOBIKHOBEHHbIE U JECSITUYHBIE JIPOOH, TMPOLIEHTHI,

12 OecKOHEeYHbIE TEPUOINYECKHE IpodU
13 ApudmeTnueckuii KOpeHb HATypalbHOUM cTemneHu. JeHcTBus ¢ apudMeTHYECKUMHU
' KOPHSIMHM HaTypaJbHON CTENEHU
14 Crenens ¢ uenbM nokaszareneM. CTeneHb ¢ pallMOHAIbHBIM MToKazarenaeM. CBoiicTBa
' CTETEeHU
L5 CuHyCc, KOCHMHYC M TaHI'€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHTeHC YMCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaiTuaabie U HATYpaabHbIC Jorapu(Mbl
JeiictBurenpHble  uyucna. ApHQMeTHYECKHe ONepalud C  JeHCTBUTEIbHBIMU
1.7 yrcnamu. [TpuOamkEéHHbIe BBIYUCICHNUS, TPaBUIa OKPYTIICHUS, IPUKUIKA U OIICHKA
pe3yJibTaTa BEIYUCICHUN
1.8 [TpeoOpa3oBanue BIpaKCHUI
1.9 KommuiekcHbie uncna
2 YpaBHEHMS U HEPABEHCTBA
2.1 [enble u ApoOHO-pAlIMOHATIBHBIE YPaBHEHUS
22 HppanuoHansHble ypaBHEHUS
23 TpuroHomeTpru4ecKue ypaBHEHHUs
24 [Toka3zarenbHbIe U JOTrapuPMUUECKUE YPAaBHEHUS
2.5 Llenbie 1 ApoOHO-paLIMOHATbHBIE HEPABEHCTBA
2.6 NppaunoHaibHble HEpAaBEHCTBA
2.7 [Toka3zarenbHble U TorapuMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpuyECKrEe HEPABEHCTBA
29 CucTteMBbl ¥ COBOKYITHOCTH YpaBHEHHII 1 HEPABEHCTB
2.10 VYpaBHeHUs, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 Marpuiia cucTeMBbI JIMHEHHBIX ypaBHEeHUN. OnpeieuTeab MaTPHUIbI




OyHKMK U rpaduKu

Oynkusa, cnocoosl 3amaHus QyHkiuu. ['paduk Gynknuu. B3zanmHO oOpatHbIC

> ¢ynkuuu. YétHble u HeuéTHbIe QyHKIMU. [lepruoanueckue GyHKINU
Ob6nacte ompezeneHuss W MHOXECTBO 3HaueHuid ¢(ynkuuu. Hynu ¢dyHKuum.
39 [TpoMeXyTKM  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKITHH.
. MakcuMymMbl 1 MHHUMYMBI (yHKIUK. Hawnbounbliee W HauMeHbIIEe 3HAYCHUE
(GYHKIIUN Ha IPOMEXKYTKE
33 CrenenHas (yHKIUS ¢ HATYpalbHBIM M IEJBIM TMOKaszareneMm. EE cBoiicTBa u
. rpacuk. ColicTBa U rpaduK KOpHS 1-0¥ CTENEeHU
3.4 Tpuronomerpuyeckue GyHKINH, UX CBOICTBA U TpaPUKU
3.5 [TokazaTenbHas u JorapupmMudeckas GyHKIUH, UX CBOUCTBA U TpadUKH
16 Touku paspeiBa. Acumnrorsl rpagukoB  ¢yHkuuil. CpoiicTBa  (QyHKIMIHA,
. HENPEPBIBHBIX HA OTPE3KE
3.7 ITocnegoBaTeNLHOCTH, CIIOCOORI 3aJaHHUS ITOCIEA0BATEILHOCTEN
3.8 Apudnmerndeckas 1 reomerpudeckas nporpeccun. Dopmyrna CIOKHBIX TPOIICHTOB
4 Havana mareMaTH4yeckoro aHaim3a
4.1 [TpousBoanas pynkuuu. [Ipon3BoaHbIE AIeMEHTAPHBIX (DYHKITHIA
[IpumeHneHne TPOU3BOAHOW K HCCIAEAOBaHHIO (YHKIMA Ha MOHOTOHHOCTH H
4.2 KCTpeMyMbl. HaxoxaeHne HauOOoIbIIero U HAMMEHBIIIETO 3HaYeHUS (YHKIIUU Ha
oTpe3Ke
43 [TepBoobpasnas. Murerpan
5 MHo>kecTBa 1 JIOTHKa
5.1 MHokecTBO, onepaiuy HaJ MHOKecTBaMHU. J[narpamMmel Ditnepa — Benna
52 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucatenpHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 Kom6unartopuka
7 I'eomerpust
7.1 @durypsl Ha IIOCKOCTH
7.2 [IpsiMbIe U MITIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena 1 MOBEPXHOCTHU BpalllCHUS




7.5

KoopanHatsl 1 BEKTOpBI




YYEBHO-METONYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYHEHUKA

METOINYECKHUE MATEPHUAJIBI 1JI51 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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