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MOSACHUTEJIbBHAS 3AIINCKA

PaGouas mporpamma yuebHOro Kypca «Anrebpa U Hadajga MaTeMaTHUYE€CKOro
aHanmm3a» 0a3oBoro ypoBHsA s obOywaromuxcs ¢ HOJIA 11 —12 xmaccoB
pa3pabotana Ha ocHOBe DenepalbHOTO TOCYIApCTBEHHOT'O 00pa30BaTEIHHOTO
CTaHJapTa CpeaHero ooiero odpa3oBaHUsA, ¢ YYETOM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHU, MPEABSIBISIEMBIX K MaTEMaTHYECKOMY OOpa30oBaHUIO, U TPATUIIUN
poccuiickoro obpaszoBanusi. Peammszarus mporpaMMbl 00€CIEUYMBAET OBJIAJICHUE
KJTFOUEBBIMH  KOMITCTCHIIMSIMHU, COCTABJISIFOIIIUMH OCHOBY [IJISI CaMOpPa3BHTHS |
HENPEPHIBHOTO 00pa30BaHUs, IETOCTHOCTh OOIIEKYIbTYPHOTO, JTUYHOCTHOTO H
MI03HABATEIILHOTO PAa3BUTHS JTUYHOCTH 00YJIAIOIITUXCSI.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauana MareMaTHYECKOTO aHAIN3a» SIBISETCA OJHUM U3
HauOoJee 3HAYMMBIX B MpOrpaMMe CTapliel IIKOJIbI, MOCKOJIBbKY, C OJIHON
CTOPOHBI, OH OOECIEYMBAET HWHCTPYMEHTANbHYIO 0a3zy JUisl HM3y4eHHs] BCeX
€CTECTBEHHO-HAY4YHbIX KYpPCOB, a C JIpyrol CTOPOHBI, (POPMHUPYET JOTUUYECKOE U
abCTpakTHOE MBIIUICHUE YYallUXCsi Ha YpOBHE, HEOOXOAWMOM JUJISi OCBOCHHS
KypcOB HMH(POpPMATHKH, OOIIECTBO3HAHMS, HCTOPUHU, CIOBECHOCTU. B pamkax
JAHHOTO Kypca YydyalllMecsl OBJIaJI€BAIOT YHHUBEPCAJIbHBIM SI3IKOM COBPEMEHHOM
HAyKH, KoTopas (GopMyIupyeT CBOU JOCTUXKEHUSI B MaTeMaTU4ecKon (hopme.

Kypc anreOpsl n Hauan MaTeMaTHdecKoro aHaIn3a 3aKJIaIbIBACT OCHOBY IS
YCHEIIHOI'O0 OBJAJICHUS 3aKOHAMHU (PU3UKH, XUMHUH, OHOJOTMHM, NOHUMaHUS
OCHOBHBIX TEHJICHIIMA HSKOHOMUKH U OOIECTBEHHOW IKU3HU, I[O3BOJISET
OPUEHTUPOBATHCS B COBPEMEHHBIX HU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHSAX,
YBEPEHHO HCIIOJIb30BaTh UX B MOBCEIHEBHOW XW3HH. B TOXe Bpems oBIaJieHUE
aOCTpakTHBIMM ¥ JIOTHYECKH CTPOTMMH MaTEeMAaTHMYECKUMU KOHCTPYKIUSIMHU
pa3BUBaeT YMEHHE HaxXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTD
YTBEPKJCHUS, UCIIOIH30BaTh 0000IIEHNE U KOHKPETU3AINIO, a0CTparupoBaHue U
aHAJIOrUI0, POPMUPYET KPEaTUBHOE U KPUTHUUECKOE MbllIeHUEe. B xone u3yuenus
anreOpbl M Hayal MaTEMaTUYECKOro aHaiu3a B CTapllied LIKoJe Yydalluecs
MOJTy4arOT HOBBIM ONBIT pEUIeHUs MPUKIAAHBIX 3a/lad, CaMOCTOATEIbHOIO
MOCTPOCHUSI MAaTEMAaTUYECKUX MOJIEIEH peaabHbIX CUTYyallMil ¥ HMHTEpIpeTaIiu
NOJYYECHHBIX  PEIICHHM, 3HAKOMATCS C  OpUMEPaMH  MaTEMaTUYECKUX
3aKOHOMEpPHOCTE B MpUpoIe, HAYKEe U B UCKYCCTBE, C BBLIAIOINIMMUCS
MaTEMaTUYECKUMU OTKPBITHSIMHU U UX aBTOPAMH.

Kypc obOnamaer 3HAUMTENHHBIM BOCIUTATEIHHBIM TOTEHIIMAIOM, KOTOPBIN
peanm3yercsl Kak 4depe3 y4eOHbBI martepuaj, CIOCOOCTBYIOMUN (OpMUPOBAHUIO
HAyYHOTO MMPOBO33PEHUS, TaK MU uepe3 cherupuky ydeOHOU N1eaTeNbHOCTH,



TpeOyroiein CaMOCTOSITENIbHOCTH, aKKypaTHOCTH, IIPOJIOIKUTENBHON
KOHLICHTPAIIMM BHUMAaHUS U OTBETCTBEHHOCTH 3a MOJIYYEHHBIN PE3YIIbTAT.

B ocHoBe Meromuku oOydeHHs] anreOpe M HavajllaM MaTeMaTHYeCKOTO
aHAJIM3a JISKUT JAESATENbHOCTHBIN NPUHIIMI O0y4YEHUS.

CrpykTypa Kypca «Anredpa 1 Hauaja MaTeEMaTUYECKOIO aHAJIM3a» BKIIIOYAET
CIEAYIOIINE COAEPKATEIbHO-METOIUUECKUE JIMHUMU: «YHHcna W BBIYUCICHUS Y,
«Dyukuuun u rpaduku», «YpaBHeHHMS W HepaBeHCTBa», «Hauana
MAaTeMAaTU4YECKOro aHanu3a», «MHOXkecTBa UM JOrHKa». Bce OCHOBHBIE
COZIEPKATEIbHO-METOANYECKUE JIMHUM HW3Y4YalOTCSd Ha MPOTSHKEHHH JABYX JIET
o0yueHusl B cTaplleil LIKOJie, €CTECTBEHHO JOIOJHSASA APYr Apyra U MOCTEIEHHO
HACBHIAsiCh HOBBIMM TeMaMu H  pazaenamu. JlaHHbIA Kypc  sBIsSIeTCS
UHTErPAaTUBHBIM, TOCKOJbKY OOBEAMHSIET B cede CoAepKaHWE HECKOIbKUX
MaTEeMaTUYECKUX AUCIUIUIMH: anredpa, TPUTOHOMETPHUS, MaTEeMAaTUYECKUI aHaIIu3,
Teopuss MHOXKecTB u np. [lo mMepe Toro kak ydaimiuecs OBJaJIeBalOT BCE Oolee
MIUPOKUM MaTEMaTHUYECKHUM aIlliapaToM, Y HUX MOCIEI0BATENbHO (HOPMUPYETCS U
COBEPIIEHCTBYETCS YMEHHE CTPOUTh MATEMATHUYECKYI0 MOJEIb peaJbHOU
CUTyalluM, TPUMEHSATh 3HAHUA, TOJyYEeHHble B Kypce «Aunrebpa M Hayana
MaTEMaTUYECKOTO aHaIM3ay, JUIS PEIICHHs] CAMOCTOSTENBHO ChopMyITUpOBAHHOMN
MaTEMAaTUYECKOM 3a/1a41, a 3aTEM MHTEPIIPETUPOBATH ITOTYyUYECHHBIA PE3YyJIbTaT.

ConepxartenbHo-MeToANYECKasT TUHUA «Hucna W BBIYMCIEHUS» 3aBEPIIACT
dbopMUpOBaHUE HABBIKOB MCIOJIB30BAHMS JIEHUCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW IIKojie. B crapmieit mikone ocoboe BHUMaHUE YACHSCTCS
(GbOpMUPOBAHUIO TMPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKJIIOYAIOIIUX B CeOs
UCIIOJIb30BaHUE pPAa3NUYHBIX (OpM 3amucu JEHCTBUTEIBHOTO 4YHUCJIA, YMEHUE
palMOHAJIbHO BBINOJHATh JEWCTBUS C HUMM, JENaTh NPUKUIKY, OLICHUBATH
pesynbrar. OOyuaromyecs TOMYyYarOT HaBBIKM MPUOIMKEHHBIX BBIYUCICHUH,
BBITIOJTHEHUSI JIEUCTBUN C 4YHWCJIaMH, 3allMCaHHBIMU B CTaHOApTHOW (dopwme,
WCIIOJIb30BAHUS MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAXKECHUI.

JIunua «YpaBHEHUST U HEPABEHCTBA» PEANM3YETCS HA MPOTSIKEHUU BCETO
oOydyeHMs] B CTaplIed IIKOJIe, IOCKOJBbKY B KaXJIOM pas3Jele I[porpaMMel
IPEeTyCMOTPEHO pElIEHUE COOTBETCTBYIOIMX 3aaad. OOydaroniyecss OBJaJeBaloOT
pPa3IMYHBIMH METOJAMHU PELICHUS LEIbIX, PalMOHAIBHBIX, HWPPALUOHAJIbHBIX,
MOKA3aTeNbHBIX, JIOTapUPMHUUECKUX H  TPUTOHOMETPUUYECKHX  YpaBHEHUH,
HEPABEHCTB U UX CUCTEM. [loilydeHHbIE yMEHHS MCOJIB3YIOTCS MPHU UCCIIEIOBAHNUN
(yHKIMHA C TOMOUIBIO MPOM3BOJHOM, PEIICHUH NPHUKIAJHBIX 3ajad W 3a7ad Ha
HaXOXJCHUE HaWOONbIIMX U HAUMEHbIIMX 3HaueHuil ¢GyHkuuu. JlanHas
collepKaTeNibHasi JIMHHS BKJIIOYAeT B ceOs Takke (QOpMUpOBaHUE YMEHUUH
BBITIONTHATH Pacy€Tl MO (opMynaMm, MpeoOpa3oBaHUS IENBIX, PAMOHAIHHBIX,
VUPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAK)XKE BBIPAKECHUU,



coJlep KallluX cTerneHu W Jiorapudmbl. brarogaps u3zydeHuio anredpanyueckoro
Marepuaga OPOMCXOAUT  JaJbHEWIEe  pa3BUTUE  AJITOPUTMHYECKOTO U
a0CTpaKTHOTO MBIIIJICHUST y4aluxcsi, (OPMHUPYIOTCS HaBBIKU JI€TYKTUBHBIX
paccykJIeHui, paboTbl C  CHMBOJBHBIMU  (oOpMaMu,  HPEICTaBICHUS
3aKOHOMEpPHOCTE M 3aBUCUMOCTEH B BHJIE€ PABEHCTB M HEpPAaBEHCTB. Anre0Opa
npennaraetr S(OQPEKTUBHbIE WHCTPYMEHTHI JUIsI PpEHIEHUS MPAKTUYECKUX U
€CTECTBECHHO-HAYYHBIX 33J1a4, HAIVISIAHO JIEMOHCTPUPYET CBOM BO3MOKHOCTU Kak
A3bIKA HAYKHU.

CopepxxarenbHo-MeToauueckass JuHUA «DyHKUMH U TpaduKu» TECHO
IIEPEILIETAETCA C APYTUMU JIMHUSAMU KypCa, IIOCKOJIbKY B KAKOM-TO CMBICIIE 3a1a€T
IIOCJIEIOBATENBHOCTD U3YYCHUS Marepuana. N3yuenune CTEIIEHHOU,
NO0KAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (QYHKLIMMN, UX CBOMCTB
U rpaduKoOB, UCHOIb30BaHUE (DYHKIMM ISl pelIeHus 3a1ad U3 JAPYTruX y4eOHbIX
IPEAMETOB U PEANBHOM )KM3HHU TECHO CBSI3aHO KAaK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C PEIICHHEM YpaBHEHUU W HepaBeHCTB. IIpu 3TOoM OonbplIoe BHUMaHUE
yaensiercs (OpMHUPOBAHUIO YMEHHUS BbIpaKaTh (OpMyIamMu 3aBUCHUMOCTU MEXIY
pa3IMYHBIMM BEJIMYMHAMH, MCCIIEIOBAaTh ITOJyYE€HHbIE (QYHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Tol cofep>KaTebHON JIMHUM HalleJIeH Ha pa3BUTHE YMEHUM
M HAaBBIKOB, TMO3BOJSIONIAX BBIPAXKATh 3aBUCHUMOCTA MEXKAY BEIMYMHAMHU B
paznuuHoM ¢dopme: aHATUTHYECKOU, Tpaduyeckod U ciioBecHo. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHUIO AJTOPUTMHUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000IIIEHNI0 ¥ KOHKPETH3AIIMU, UCTIOJIb30BAHUIO aHATIOT .

ConepxarenbHasg JnHUA «Hadama mMareMarndeckoro aHaiav3a» IO3BOJSAET
CYILIECTBEHHO PACIIMPUTHh KPYr KaK MaT€éMaTHYECKHMX, TaK M NMPUKIAJAHBIX 3a]ad,
JOCTYITHBIX 00YYarouuMcsl, Y KOTOPBIX MOSIBISETCS BO3MOXHOCTh MCCIIEIOBATh U
CTpouTh Tpapuku (YHKIUH, ONpeNensITh WX HAUOOJBIINE W HAUMEHBIINE
3HAYCHUS, BBIYUCIITH IUIOManu (Guryp m oOBEMBI Tel, HaXOAUTh CKOPOCTH W
yCKOpeHus npoueccoB. /[laHHas copepkarenbHash JIMHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH ITOCTPOCHHMS MaTEMAaTHYECKHUX MOJENEH pEalbHBbIX CHUTYyaluH,
HaXOXJCHHSI HAWIYYIIETO PEIICHUS B IMPUKIAIHBIX, B TOM YHCIIE COLUAIBHO-
OKOHOMHYECKHMX, 3aJadax. 3HAKOMCTBO C OCHOBAMHM MAaTEMATHUYECKOI'O aHAJIN3a
CIIOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOrO, (OPMaIbHO-IOTMYECKOTO U KPEATUBHOTO
MBIIIJIEHUS,, (OPMUPOBAHUIO YMEHUW pacClO3HABaTh IMPOSIBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHUKe U ucKyccTBe. OOydaromuecs y3HAIOT O
BBIJJAIOIINXCA PE3YyJbTaTaX, IOJNYYEHHBIX B XOAE pAa3BUTHS MAaTEMAaTHKU Kak
HAyKH, U UX aBTOpax.

ConepxaTtenbHO-MeTOANYECKast JIMHUS «MHOXKECTBA U JIOTHKa» B OCHOBHOM
IOCBAILIIEHA  DJJIEMEHTaM TEOPUM  MHOXKECTB. |€OpPETUKO-MHOKECTBEHHBIE
NIPEACTABIECHNS MPOHU3BIBAIOT BECH KypC IIKOJbHOW MAaTEMaTUKHU WU MPELIararoT



HanOoJiee YHUBEPCAIbHBIN S3BbIK, OOBEAUHSIONINI BCE pa3/ieiibl MaTEeMaTUKU U €&
IIPWIOKEHHM, OHU CBSI3bIBAIOT Pa3HbIE€ MAaTEMAaTUYECKUE NUCLMIUIMHBI B €IUHOE
nenoe. I[ToaToMy BaXHO JaTh BO3MOKHOCTh IIKOJbHUKY MOHUMATh TEOPETUKO-
MHOXECTBEHHBIM SI3bIK COBPEMEHHOM MaTEMaTHKW M HCIOJIb30BaTh €ro Jyis
BBIpaKEHUSI CBOUX MBICTIEH.

B kypce «Anrebpa m Hadama MaTeMaTHYECKOrO aHaau3a» MPHUCYTCTBYIOT
Tak)k€ OCHOBbl ~MAaTEMaTUYECKOTO MOJACIUPOBAHUS, KOTOPbIE€ MPHU3BAHBI
chopMUpOBaTh HABBIKK MTOCTPOCHUSI MOJIeNIeH peabHbIX CUTYallUi, UCCIIEIOBAHUS
ATUX MOjeNiel C MOMOIIbI0 amnmapara ajareOpbl U MaTeMaTHYeCKOro aHajau3a u
UHTEpIPETALUUA TOIYYEHHBIX PE3yJbTaToB. Takue 3aJaHus BIUIETCHbI B KaXKIbIi
U3 pa3eNioB IPOrpaMMBbl, TOCKOJIBKY BECh MaTepuall Kypca UPOKO UCTIOIb3YETCs
JUISL pelIeHUs] IPUKIAAHBIX 3a/1a4. [Ipu perennu peaabHbIX MPAKTUUECKUX 3a/1a4
yualiuecss pa3BUBAIOT HAONIOAATENbHOCTh, YMEHHE HAXOAMTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCsi, HMCIOJIB30BAaTh AHAJIOTHIO, 0000IIaTh M KOHKPETH3UPOBATH
npoOsiemy. JlesTenbHOCTh MO (HOPMUPOBAHWIO HABBHIKOB PEIICHUS MPUKIATHBIX
3a/1a4 OpPraHM3yeTcsl B MPOIECCE M3YUEHHs BCEX TeM Kypca «Airedpa M Hadana
MaTEMATUYECKOI0 AHAIU3A).

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM mulaHe Ha HW3ydeHHE Kypca ainreOpbl W Haval MaTEeMaTHYCCKOTO
aHanmM3a Ha 0a30BOM ypOBHE OTBOJUTCS 2 Yaca B Henenro B 11 kimacce u 3 yaca B
Hezenmo B 12 kiacce, Bcero 3a niBa royna ooydenust — 170 gacos.



COILEPKAHUE YYEBHOI'O KYPCA
11 KJIACC

Yucsa 1 BBIYMCICHUSA

Panmonanbubie ynciaa. OOBIKHOBEHHbIE U JECATUYHBIE JIPOOHM, MPOLIEHTHI,
OECKOHEUHbIE  IepUoguYecKue  Apodu. Apudmernyeckue  omnepanud ¢
palroHaTbHBIMU YHCIIaMH, IPE0Opa30BaHus YUCIOBBIX BhIpakeHui. [Ipumenenne
Ipo0eil U MPOUEHTOB JUIsl PELICHUs] MPUKIAJAHBIX 3a/1ad U3 Pa3IMYHbIX OTpaciien
3HAHUU U PEaTbHOMN KU3HU.

JlelictButenbHble  4yucaa. PanuoHanbHble W UPPALMOHAIBHBIE YKCIA.
ApudpmMernueckre ornepauud ¢ JEUCTBUTENbHBIMU 4YHciaMH. [IpuOnamkEHHbIE
BBIYMCIIEHUS, [TPABUJIA OKPYTJIEHUS, TPUKHUJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUN.

Crenmenp ¢ menbiM  mokazareneM. CranpaptHas ¢dopma  3ammcu
JeCTBUTENBHOTO uucia. Mcmomb3oBaHuWe mOAXoAsAmed  (GOpMBI  3alUCH
JNEUCTBUTENBHBIX YHUCEN I PELICHMs] NMPAKTUYECKUX 3a1ad W IPEICTABICHUSA
JAHHBIX.

ApubdmMernyecknii  KOpeHb  HaTypalbHOW  cTeneHu.  JleWcTBus  C
apu(PpMETHIECCKUMU KOPHSIMU HATYPAITLHOM CTETICHH.

CuHyC, KOCMHYC M TaHI'€HC YHCIOBOTIO apryMeHTa. APKCHHYC, apKKOCHHYC,
ApPKTAHI€HC YMCIIOBOIO apryMEHTA.

YpaBHeHUs] ¥ HEPABEHCTBA

ToxnecTBa 1 TOXAECTBEHHbIE MPEOOPA30OBaAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKHUX BBIPAKCHUM. OcHOBHBIE
TPUTOHOMETPUUYECKHE POPMYIIBI.

YpaBHEeHHE, KOpEHb YypaBHEHMS. HepaBeHCTBO, pelleHHWEe HEpPaBEeHCTBA.
Mertona HUHTEpPBAJIOB.

Pemenue nenbix 1 1poOHO-pallMOHATIbHBIX YPABHEHUN U HEPABEHCTB.

Pemrenne nppaiioOHaIbHBIX YPABHEHU U HEPABEHCTB.

Pemienne TpuroHOMETPUYECKUX YPABHEHU .

[IprMeHeHne ypaBHEHUM U HEPABEHCTB K PEIICHUIO MAaTEMATHYECKUX 3a7ad
W 3a]1a4 U3 Pa3IMYHbIX 00JIacTel HAYKU U PEaIbHON HKU3HU.

DYHKIUU U TPaPUKHU

OyHkIus, crnocoObl 3amanHus GyHkmuu. [paduk  QyHkuu. BzaumuHo
oOpaTHbI€ (DYHKITHH.

O6nactb onpeneneHuss 1 MHOXKECTBO 3HaueHuM ¢yHkuuu. Hynu dyHKImm.
[TpomexyTku 3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIC (DYHKITUU.

CrenenHas GyHKIMS ¢ HATYypaJbHBIM U IIEJIBIM MoKa3ateneM. E€ cBoiicTBa u
rpacduk. CBoiicTBa U rpaduK KOpHS N-OW CTEICHH.



Tpuronomerpuueckasi OKPY>XKHOCTb, OIPEICICHUE TPUTOHOMETPUUECKUX
(GbyHKIMI YMCIIOBOrO apryMEHTa.

Hauyana maTemMaTH4ecKoro aHajm3a

ITocnenoBaTenbHOCTH, CcoCcOOBI 3aJaHus MOCJICIOBATEIHLHOCTEH.
MOHOTOHHBIE TOCJICOBATCIILHOCTH.

Apudmernyeckas U reomeTpudeckas nporpeccuu. beckoHeuHo yObIBarommas
reomeTrpudeckas mnporpeccus. CyMma 0€CKOHEYHO yOBIBAIOIICH T'€OMETPHUICCKOM
nporpeccun. GopMysia CIOXKHBIX MPOLEHTOB. Vcmonb30BaHWE NPOrpeccur s
pelIeHus pealibHbIX 3aJ1a4 MPUKIAJHOIO XapaKTepa.

MHo:kecTBa U JIOTHKA

MHoXxecTBO, olepaluuu HajJ MHOxecTBamu. Jluarpammel Jilnepa—BeHHa.
[IpymeHeHne TEOpETUKO-MHOKECTBEHHOI'O armapara JJjis ONUCAaHHUSl PEeabHBIX
IIPOLIECCOB U SIBJICHUM, MPU PEIICHUH 3aJ1a4 U3 JIPYTruX y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CIeACTBUE, JOKA3aTEIbCTBO.

12 KIIACC

Yuciaa v BbIYMCTCHUS

HarypansHbie u nensie uyncina. [Ipu3Haku 1eIMMOCTH LIENBIX YHACEIL.

CreneHb ¢ palMOHAIBHBIM MOKa3zaTeaeM. CBOMCTBA CTEIECHMU.

Jlorapudm uncna. JlecssTUuHbIE U HATYpaJlbHbIE JTOrapU(PMBI.

YpaBHeHUs] ¥ HEPABEHCTBA

[TpeoOpa3zoBanue BeIpaXKEHHUH, COAEPKATUX JIOTAPU(MBI.

[IpeoOpa3zoBaHuEe BBIPAKEHUN, COJEPXKAIIMX CTENEHH C PalUOHAIbHBIM
IIOKa3aTeNEM.

IIprMepbl TPUrOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHble YpPaBHEHUS U HEPABEHCTBA.

Jlorapupmuyeckrue ypaBHEHUS] U1 HEPABEHCTBA.

CucreMbl TMHEHHBIX ypaBHEHUM. PellleHne NpUKIIaIHBIX 337a4 C ITOMOIIBIO
CHCTEMBI JIMHEUHBIX YPaBHECHUM.

CucTtembl 1 COBOKYITHOCTH PAallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHenune  ypaBHEHMM, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3ajady M 3ajJad M3 pa3jIMuHbIX 00JacTel HayKM U peajbHOM
KU3HHU.

DOyHKUuM U rpapuxn

Oyuknus.  [lepuonunueckne  ¢yHkuuu. I[IpoMexXyTKM  MOHOTOHHOCTH
¢yHkuuu. MakcuMmymbl 1 MUHMUMyMbl (QyHkuuu. HambGosbliee n HauMmeHbliee
3HaYeHHE (PYHKIINU HA TIPOMEXKYTKE.

Tpuronomerpuueckue QyHKIINH, UX CBONCTBA U TPAPUKH.

[TokazaTenbHas u Jorapudmuueckas GyHKIKUU, UX CBOMCTBA U Tpaduku.



Wcnonb3oBanue rpagukoB QyHKIUN ISl pellIeHUs YPAaBHEHUM M JIMHEWHbIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMNH [UIs HCCIENOBAaHUS MPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPU PEUICHUU 3aJad U3 APYrHX y4eOHBIX
MIPEIMETOB U PEAIbHOU )KU3HHU.

Hayana maTeMaTH4eCcKOro aHajamsa

HenpepsiBable pyHKIIMN. MeTo MHTEPBAJIOB [l pEIICHUS HEPABEHCTB.

[IpousBognass  pyHkuuu. ['eomerpuueckuid ©u  (U3UUECKUH  CMBICT
IIPOU3BOJIHOM.

[IpousBogHbie  dMeMeHTapHBIX  QyHKIUHA.  DopMynbl  HAXOXKICHHS
IPOU3BOAHON CYMMBI, IPOU3BEACHUS U YACTHOTO (QYHKIIUIL.

[IpumeHeHue nNpou3BOAHON K UCCIENOBaHUIO (PYHKIIMI HA MOHOTOHHOCTb U
skcTpeMymbl. Haxoxaenne HanOonbIIero 1 HauMeHbIIero 3HayeHus: QyHKIUKA Ha
OTpE3KE.

[IppmeneHne NPOU3BOAHOM JUIA HAXOXKICHUSA HAWIY4dlIEro pEUICHHs B
NPUKIAIHBIX 3ajadaxX, [ ONPENEICHHUs CKOPOCTH IIPOLEcca, 3aJaHHOTO
dbopmyIion uiu rpaguKoMm.

[TepBooOpaznas. Tabnuiia mepBooOpa3HBIX.

WNHrerpan, ero reoMerpuyeckuid M (usmueckuid cmbica. Beluuciaenue
uHTerpaia no ¢popmyne Hetorona—Jlelionuna.



IIVTIAHUPYEMBIE PE3YJIBTATbDI

OcBoenue yueOHOro mnpenMera «MaremaTtuka» JOKHO 0O€CIeYynBaTh
JOCTHXKEHHE Ha YPOBHE CPEAHEro 00I11ero o0pa3zoBaHus CAEAYIOMUX JUUHOCTHBIX,
METanpeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YNbTAaThl OCBOCHUSA MPOrpPaMMbl y4yeOHOTO TMpeaMmeTa
«MaremMaTuka» XapakTepU3yrTCs:

I'paxxnaHckoe BocUTaHUE:

c(hOpMHPOBAHHOCTHIO TPAKIAHCKOMN MO3UIIMK 00YUaIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO WIE€HAa POCCHICKOro 00IecTBa, TMpeACTaBICHUEM O
MaTeMaTHYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
npoleayp TrpaxaaHCKoro ooOimiecTBa (BBIOOPBI, OMNPOCH WU Tp.), YMEHHEM
B3aUMOJICHCTBOBaTh C COLMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHHM C HX
GYHKIIUAMY ¥ Ha3HAYCHHUEM.

[TarpuoTnyeckoe BoCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IPaXKAaHCKOW UJICHTUYHOCTH, YBOKCHUS K
MPOLIJIOMY U HACTOSIIEMY POCCHUICKONM MaTEMATUKH, IEHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHUSIM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM LIKOJBI,
K HCMOJB30BAHUIO ITUX JIOCTIKEHHM B JPYrUX HayKax, TEXHOJOTHsX, cdepax
SKOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHICKOTO HapoAa;
c(hOPMUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHHUSA, HSTUYECKOTO  IOBEICHMUS,
CBSI3aHHOT'O C MIPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUN HAYKU U JESATEIHHOCTHIO
y4€HOr0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYMBOIO Oy IyIIEro.

DCTeTU4eCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHPY, BKJIIOYAs ICTETUKY MaTEeMaTUYeCKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajaad, pelieHui, paccyXIeHUM;
BOCIIPUMMYHMBOCTBIO K MATEMATHUYECKUM ACTIEKTAM PA3JIMYHBIX BUJIOB HCKYCCTBA.

®uU3nYECKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTBIO YMEHHUSI TPUMEHATh MaTeMaTUYECKUE 3HAHHS B
UHTEpecax 370pOBOro U 0e30macHoro oopasa KU3HU, OTBETCTBEHHOTI'O OTHOIICHHUS
K CBOEMY 3JIOPOBBIO (30pOBOE NMHUTaHHE, COATTaHCHUPOBAHHBIM PEKUM 3aHATHH U

OT/IbIXaA, peryispHas duznyeckas AKTUBHOCTB); buznyecKoro
COBEPIIEHCTBOBAHUS, pu 3aHATHUAX CIIOPTUBHO-03I0POBUTENBHOMN
NEATEIBHOCTBIO.

TpynoBoe BOCIUTaHHUE:



TOTOBHOCTBIO K TPY/JY, OCO3HAHHEM IIEHHOCTH TPYJOJIIO0US; UHTEPECOM K
paznuyHbiM  cepaM  MPOPECCHOHANIBHOM  AESATENIbHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW U e TPWIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymiedt mnpodeccud U pean30BbIBATH COOCTBEHHBIE JKU3HEHHBIC ILIAHBI;
FOTOBHOCTBIO U CIIOCOOHOCTBIO K  MAaTeMaTHYeCKOMY OOpa3oBaHUIO U
caM0O0Opa30BaHUI0 Ha TPOTSIKEHUU BCEU >KU3HHU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUIECKUX 3a]1a4 MAaTEMaTHIEeCKOW HAIPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTBIO DKOJOTUYECKON KYJIbTYpbl, MOHUMAHHUEM BIIUSHUS
COIIMATIbHO-Y)KOHOMUYECKUX IPOILIECCOB HA COCTOSIHUE MPUPOJHON M COLMAIBbHON
Cpelbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa OKOJOTUYECKHX MpolIieM;
OpUEHTaIlMel Ha MPUMEHEHUE MATEMaTHUYECKUX 3HAHWU JJia penieHus 3ajad B
00JaCTH  OKpy)Karomied cpeapl, IUIAaHUPOBAHUSI TMOCTYNKOB M OLEHKH HUX
BO3MOXKHBIX TTOCIIEICTBUM ISl OKPYKAIOIIEH CpeIbl.

[{enHOCTH HAYYHOT'O MO3HAHUSA:

c(hOpMUPOBAHHOCTbIO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHs HAaykKM UM  OOIIECTBEHHOM MPAKTUKH, MOHUMaHUEM
MaTEMaTUYECKON HayKh Kak cgepbl UYeTOBEUECKOW MeSITeNbHOCTH, JTaroB €&
pa3BUTUS M 3HAYUMOCTH JJI1 PA3BUTHUS IUBWIM3ALUU; OBJIAJCHUEM S3bIKOM
MaTeMaTUKU M MaTeMaTHYECKOW KyJIbTYpOM Kak CpEICTBOM IIO3HAHUS MUDAa;
TOTOBHOCTBIO OCYIIECTBJISITh MPOECKTHYIO M HCCIEAOBATENbCKYIO NESITENbHOCTh
WHAVBUYabHO U B TPYIIIIE.

METAIIPEIJMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTrpaMMbl Y4EOHOro MpeameTa
«Marematuka» XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elicmeusMU, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OeUCTNEUAMU.

1)  Vuueepcanrvnvie  nosmaseamenwvuvie  Oelicmeus, — obecneuusarom
Gopmuposanue 6a3068blX KOSHUMUBHBIX NPOYECCO8 o0Oyualowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpyJcalowe2o  Mupa,  NpuMeHeHue  J0SUYECKUX,
ucciedosamenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

ba3oBrie nornueckue nENCTBUSA:

 BBISIBJISITh U XapPaKTEPU30BATh CYIIECTBCHHBIC MPU3HAKA MATEMATHYECKUX

OOBEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATUAMH, (OPMYIHPOBATH
ONpECIICHUs]  TOHSTUHM; YCTAHABIMBATH CYIIECTBEHHBbIA  MpPU3HAK
KJaccu(UKaIuy, OCHOBAaHUA JIsi OOOOIICHWS W CpPaBHEHUS, KPUTECPUU
MIPOBOJIUMOTO aHAJIH3A;



e BOCIPUHUMATh,  (HOpMynIHpoBaTh W  NPEeOOPa30OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE U OTPHUIATENbHBIC, €IMHUYHbIC, YAaCTHbIE U OOIIHE;
YCJIOBHBIE;

eBBISIBIIATH ~ MAaTeMaTUYECKHE  3aKOHOMEPHOCTH, B3aUMOCBSI3M U
npoTUBOpeursi B (akTax, JaHHBIX, HAOJIOJCHUSIX U YTBEPKICHUSAX;
npenjiaraTh ~ KPUTEpPUM N8 BBIABJICHHUS  3aKOHOMEPHOCTEM |
MIPOTUBOPEUHNIA;

e ICNIaTh BBIBOJIBI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX H
WHJYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKJIIOUEHUH 110 aHAJIOTHH,

e IPOBOJUTH CaMOCTOSITETIbHO JI0Ka3aTeIhCTBA MaTeMaTUYeCKUX
YTBEPXKJICHUN (MPSMBbIE U OT TPOTHUBHOI0), BHICTPANBATh apTyMEHTAIIHIO,
MPUBOJUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXIEHUS U BbIBOJIbI;

e BBIOMpaTh CIOCOO pelieHus y4eOHOM 3amayu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOUPATh HaWOOJNEe MOAXOASIMUN ¢ Yy4ETOM
CaMOCTOSITEILHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBblie ncciaenoBarenbcKue 1eMCTBUs:

* ICTI0JIB30BaTh BOIIPOCHI KaK HUCCIEAOBATEIbCKUNA HHCTPYMEHT IO3HAHUSA;
(GopMynIMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTUBOPEUYUE, MpPOOIEMY,
yCTaHaBIIMBaTh  HCKOMOE U  JaHHoe, (¢GOpMHUpOBaTh  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJIUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIECIOBAHUE
M0 YCTAaHOBJIEHUIO OCOOEHHOCTEM MaTEeMaTUYEeCKOrO OOBEKTa, SIBJICHUS,
MpoIlecca, BBISBICHUIO 3aBUCHUMOCTEH MeXAy OOBEKTaMH, SIBICHUSIMU,
MpoLIeCCaMU;

e CAMOCTOSITENHHO (POPMYIHPOBATH OOOOIIEHUS W BBIBOABI MO PE3yIbTaTaM
MPOBEAEHHOIO0 HAOJIIOACHUS, MCCIICIOBAHUS, OIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BEIBOJOB U 000O0IIECHUIA;

e IPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TMpOIECCa, a TaKKe BbIJIBUTAThH
MPEANOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHUSX.

Pabora ¢ nundopmarmei:

e BBISIBJISITH AC€PUIIUTH MH(POPMAIIUH, TAHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOIPOC U ISl pEIIeHUs 3a]1a4H;

e BEIOWpaTh WHGOPMAIINIO U3 UICTOYHUKOB PA3JIMYHBIX THUIIOB, aHATU3UPOBATH,
CUCTEMATH3UPOBATh M HWHTEPIPETUPOBATh HUHOOPMALMIO PaA3IHMYHBIX
BUJIOB ¥ ()OPM TIPEICTABICHMUS;

e CTPYKTYpUPOBaTh MHQOPMAIIHIO, TIPEJCTABIATh €€ B Pa3IMYHBIX (opMax,
WUTIOCTPUPOBATH Tpaduuecky;



e OI[CHUBATH HaA&KHOCTD uHopMarm 1o CaMOCTOSITEIIbHO
c(hOpMYITHUPOBAHHBIM KPUTEPUSIM.

2)  Vuueepcanvmvie KOMMYHUKAMUGHblE  OClCMBUs,  00eCcnedusaom

choOpMUPOBAHHOCMb COYUATTLHBIX HABLIKOB 00VUAIOUJUXCAL.

Ob6uienue:

e BOCIIPUHUMATH U (DOPMYIUPOBATH CYKIEHHUS B COOTBETCTBUU C yCIOBUSIMHU
U IeNISIMU  OOIIEHUS; $SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOI TOUYKY
3peHUs B YCTHBIX W MHUCBMEHHBIX TEKCTaX, JaBaTh TOSCHEHHS IO XOIYy
pelIeHus 3a7a4i, KOMMCHTHPOBATH MTOJIYYCHHBIA PE3YIIbTaT;

eB XO7Ic 00CYXICHHS 3a]1aBaTh BOMPOCHI MO CYIIECTBY OOCYK/1aeMON TEMBHI,
poOJIeMBI, perraeMoi 3a1a4u, BEICKa3bIBaTh UJCH, HAIICIICHHBIC HA TIOUCK
pEIICHMSI; COIOCTAaBIATh CBOM CYXKICHUA C CYXICHHSAMH JIPYTHUX
YYaCTHUKOB JAMAJIOra, OOHapy»XMBaTh PAa3jINMude U CXOJICTBO IMO3UIIMM; B
KOPPEKTHOM popme hopMyIMpoBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;

e IPEJICTABIIATH PE3YIbTATHI PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIEAOBAHMS,
MIPOEKTA; CAMOCTOSITEIbHO BBIOUpPATh (POPMAT BBICTYIUICHHUS C Y4ETOM
3aJlay Ipe3eHTaIM 1 OCOOCHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

e IOHUMATh W HCIIOIH30BATh MPEUMYIIIECTBA KOMAaHIHON M WHANBUIYaTbHON
paboOTHI TIpH pENICHUM YYeOHBIX 3a/ad; MPUHAMATH IIEIb COBMECTHOM
NEeSTENbHOCTH, IUJIAHUPOBATh  OPraHU3allMI0  COBMECTHOW  paboThl,
pacnpenensTh BHIBI paboOT, TOrOBapUBAThCA, OOCYXKIaTh MPOIECC U
pe3yabpTat paboThl; 0000111aTh MHEHUS HECKOIBKUX JIFOIEH;

e Y4aCTBOBaTh B IpynmnoBbIX (hopmax paboTsl (00CyxkaeHus, 0OOMEH MHEHUM,
«MO3TOBBIE IITYPMbD» W HHBIC); BBINOJHIATH CBOK YacThb paOOThl U
KOOPJIMHUPOBATh CBOW JEHUCTBUA C JAPYTHMMH YJICHAMH KOMAaHJIbI;
OIICHUBATh KA4E€CTBO CBOETO BKJIaJa B OOIMIMIA TPOAYKT MO KPUTEPHUSIM,
c(hOpMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHSI.

3) Vuusepcanvnvie  pezynamuegHuvle Oeticmaus, obecneyugarom
Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranuzanus:

COCTaBJIATH IUIAH, AJITOPUTM PELIEHMs 3a]]a4l, BIOMPATh CIIOCOO PELIEHUs ¢
y4€TOM UMEIOUIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEN, apIr'yMEHTUPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOU MH(pOpMaLIUU.

CamMOKOHTPOIIB:

*BJIQJIETh HABBIKAMM  IIO3HABATEJIBHOM  pe(daeKcuu KaKk  OCO3HAHUSA
COBEPIIAEMBIX JEHCTBUN W MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIHTATOB;
BJAQJETh CHOCOOaMM  CaMOINpPOBEPKH, CAMOKOHTPOJNS Ipolecca U
pe3ysbTara peuieHus MaTeMaTUYeCcKOH 3a1auu;



e IPEABUJIETh TPYJHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh MPU PEUICHUU 33/1a4H,
BHOCHUTHh KOPPEKTHBBI B JIEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB,
JIAHHBIX, HAJICHHBIX OITUOOK, BBISBICHHBIX TPYIHOCTEH;

¢ OLICHUBATh COOTBETCTBUE pe3yJbTaTa WEIHM U YCIOBUSIM, OOBSICHATH
MPUYUHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PE3yJIbTATOB JIESITEIbHOCTH,
HaXOJINTh OIINOKY, 1aBaTh OILICHKY MIPHOOPETEHHOMY OIIBITY.

NPEJAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa ¥ Hayajga MaTeMaTUUYECKOTO aHaIM3a»
Ha YpOBHE CpeaHEro o0Imero oOpa3oBaHMs JOMKHO OO0ECNeYMBATH JIOCTHXKCHHE
CIEIYIOIUX NMPEAMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB:

11 KJIACC

Yucia v BIYUCTCHUS

OnepupoBaTh TMOHATUSAMHU: PAUUOHAIBHOE W JEUCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAS U JEeCATUYHAS APOOb, MPOIICHTHI.

Boeimonusate  apudmeTrnyeckde — onepanudd ¢ paldOHAIBHBIMH U
JEUCTBUTEIIbHBIMUA YHUCIIAMU.

Brinonuats npuOImkEHHBIE BHIYUCIICHUS, UCTIONIB3Ys MPaBUiIa OKPYTJICHHUS,
JenaTh MPUKHUIKY U OLIEHKY PE3YJIbTaTa BHIYUCICHH.

OnepupoBaTh MOHATUSIMU: CTENEHb C LEIbIM IMOKa3aTeleM; CTaHIapTHas
dbopma 3amucu JAEHUCTBUTEIBHOTO 4YHCIA, KOPEHb HAaTypajJbHOW CTEIEHH,
UCIIOJIH30BaTh MOAXOIAIIYI0 (hOPMY 3aIUCH TEHUCTBUTEIBHBIX YHCEN JJIs PEIICHUS
IIPAKTUYECKUX 3a1a4 U IIPEACTABJICHUS JaHHBIX.

OnepupoBaTh MOHATUSIMU: CUHYC, KOCUHYC U TaHT€HC MPOU3BOJIBHOTO YTJIa;
UCIIOJI30BaTh 3alUCh MPOU3BOJILHOTO yrila yepe3 o0paTHbIE TPUTOHOMETPUYECKUE
GyHKIUY.

YpaBHeHus] U HEPABEHCTBA

OnepupoBaTh MOHSATUSIMU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO; IIEJIOE,
palMoOHAIBHOE, UPPALIMOHATIBHOE YPABHEHHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YPaBHEHHE;

Brimonusate npeoOpa3oBaHusi TPUTOHOMETPUUECKUX BBIPAKEHUM U periaTh
TPUTOHOMETPUUECKHUE YPABHECHUS.

BreinonuaTte npeoOpa3zoBaHusl NENbIX, PalMOHAIBHBIX U HPpPalMOHATIBHBIX
BBIDQXKEHUH W  peumaTh OCHOBHBIE THIIBI  LEIbIX, pAalHOHAIBHBIX U
VPPalMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

[IpumMeHATh YpaBHEHHUSI U HEPABEHCTBA JJIs1 PEIICHUSI MAaTEMaTUUECKUX 3a/1a4
U 33J1a4 U3 Pa3IUYHbIX 00JIaCTe HAYKW U peaibHOMN KU3HMU.



MopgenupoBath peanbHBIE CHUTYalldd Ha S3bIKE airedpbl, COCTABIATH
BBIDAKEHUSA, YpPaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3aJlayd, HCCIEA0BATh
MOCTPOEHHBIE MOJIENIH C UCIIOJIb30BAHUEM allapaTa ajreopsbl.

DOyHkuuM U rpapuxu

OnepupoBarh MOHATUAMM: (PYHKIHUS, COCOOBI 3a1aHus (PyHKIMH, 001acTh
OTIpEe/ICNICHUs] M MHOXKECTBO 3HAueHUU (PyHKIMHU, Tpaduk (GYHKIHUHU, B3AUMHO
oOpaTHbIe (PYHKITHH.

OnepupoBaTh TMOHATHUSAMH: YETHOCTP W HEYETHOCTh (DYHKIUH, HYIH
(GYHKITAN, TPOMEKYTKH 3HAKOTIOCTOSHCTBA.

Wcnonb3oBaThk rpad@uky GyHKIMMN 7151 pEellIeHUs YpaBHEHUH.

Crpouth 1 unuTaTh TpaduKu JTUHEWHON (PYHKIUHU, KBAIPATUUYHON (PYHKIUH,
CTETIEHHOHN (PYHKIIMH C TIEJIBIM ITOKa3aTeleM.

Wcnonb3oBaTh rpapuku QyHKIUN JUIsi  UCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEH TP PEIICHUH 3aJlay U3 JPYruX y4eOHBIX MPEIMETOB U PeabHON
KU3HU;, BBIpAXKaTh (POPMyIaMH 3aBUCUIMOCTH MEXy BETMYNHAMU.

Hauajsa MaTeMaTH4ecKOro aHajan3a

OnepupoBaTh MOHATUSMHU: MOCJIENOBATEIbLHOCTh, apudmMeTnyeckas Hu
reoMeTpuyecKas Iporpeccum.

OnepupoBaTh MOHATHAMH: OECKOHEYHO YOBIBAIOMIAs T'€OMETpUUYECKas
nporpeccusi, cymma 0eCKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKON IMTPOTPECCUH.

3anaBaTh MOCIENOBATENLHOCTH PA3IMUYHBIMU CIIOCOOAMHU.

Hcnonp3oBaTh CBOMCTBA ITOCIEIOBATEIBHOCTEN U MIPOIPECCUN IS PEILICHUS
peaNbHBIX 3a7a4 MPUKIATHOTO XapaKTepa.

MHoxecTBa M JIOTHUKA

OnepupoBath MOHSATUSMU: MHOXECTBO, ONlEpaIlMy Ha/l MHOXXECTBAMHU.

Hcnonb3oBaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar Juisi  OMHCaHHS
pETbHBIX TIPOIIECCOB W SBJICHWM, MPU PEIICHUH 3a7a4 W3 APYTUX Y4IeOHBIX
pEeIMETOB.

OnepupoBaTth  MOHATUAMMU: ONpejelieHne,  Teopema,  CJE/ICTBHE,
JI0Ka3aTeNbCTBO.

12 KJIIACC

Yuca 1 BIYUCIEHUS

OnepupoBaTh MOHATUSIMH: HATypaldbHOE, I€10€ YKCIO; HCIOJIb30BaTh
MPU3HAKYU JIETUMOCTH LEJIbIX YKCEJ, Pa3JIOKEHUE YUCIa HA MPOCThIE MHOKUTEIN
JUIsL pelIeHUs 3a1ad.

OnepupoBaTh NOHATHUEM: CTEIIEHb C PAIMOHATIBLHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATUSAMU: JIOTApU(PM UYUCTIA, NECATUYHBIC W HATypajbHBIC
aorapuMsl.



YpaBHeHUS U HEPABEHCTBA

[IpumeHsTh CBOWCTBA CTENEHW JJIA MpeoOpa3oBaHUs  BBIPAKECHUI;
OIEpPUPOBATH MOHATUAMM: IIOKA3aTEIbHOE YPAaBHEHHE M HEPABEHCTBO; pelIaTh
OCHOBHBIE THIIBI [IOKA3aTENbHBIX YPDABHEHUN U HEPABEHCTB.

BoinonuaTh  npeoOpa3oBaHUsl  BBIPAKEHUN, COAEpXkalIMX Jorapugmsl;
OIepUpOBaTh MOHATUSAMU: Jorapu(pMUUECKoe ypaBHEHUE U HEPABEHCTBO; peLIaTh
OCHOBHBI€ TUIIBI JTIOTApU(YMUUECKUX YPABHEHUM U HEPABEHCTB.

Haxoaute pemenus npocTedmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OneprpoBaTh NOHATUAMH: CUCTEMA JIMHEMHBIX YpPAaBHEHUW U €€ PEUICHUE;
UCIIOJIB30BATh CUCTEMY JIMHEHUHBIX YPABHEHUHN [UUIS PEIICHUSA IPAKTUYECKUX 3a4ad.

Haxomurts penreHuss mpoCTEUIINX CUCTEM M COBOKYITHOCTEW PallMOHAIBHBIX
YPAaBHEHUU U HEPABEHCTB.

MopnenupoBarh peajibHble CHUTyallud Ha s3bIKE aire0pbl, COCTaBIATh
BBIDQKCHUS, YPaBHEHHUs, HEPABEHCTBA M CHUCTEMBl II0 YCIOBHIO 33JayH,
UCCJIEI0BATh MTOCTPOEHHBIE MOJENH C HCIIOIb30BAHUEM aIllapaTa ajareopsl.

DOyHKUUM U rpaduku

OnepupoBaTh  MOHATUSAMU:  TMepUoAMYecKas  (YHKLIUS, MPOMEXYTKH
MOHOTOHHOCTH  (DYHKIIMM, TOYKH OKCTpemMyMa (QyHKIMH, HauOobliee U
HauMEHbLIEE 3HA4YeHUs (PYHKUMUM HAa MPOMEXKYTKE, HCIONb30BaTh MX I
uccleoBaHus (PYHKIINM, 3aJJaHHOU rpapuKOM.

OnepupoBaTh MOHATUAMH: TpadUKU TOKA3aTEIbHOM, JIorapudMHUUECKOn H
TPUTOHOMETPUYECKUX (YHKIMI; N300pakaTb UX HAa KOOPJUHATHOM IIOCKOCTH U
UCITOJIB30BATh ISl PELICHNs] YPABHEHUN U HEPABEHCTB.

N300pakaTh Ha KOOPAUHATHOM IUIOCKOCTU IpaUKH JIMHEHHBIX ypaBHEHHUI
Y HUCIIOJIb30BATh UX JJIsl PELICHUS] CUCTEMBI JIMHEUHBIX YPaBHECHUM.

Hcnonp3oBath rpaduku (QyHKUMA Ui  HCCIENOBAaHUS IMPOIECCOB U
3aBHUCHUMOCTEH U3 IPYTUX y4eOHBIX TUCIUIUINH.

Hayana MaTeMaTH4eCKOro aHaIu3a

OnepupoBaTh MOHATUSIMU: HENpPEpbIBHAS (QYHKIMS; MPOU3BOAHAS (DYHKIIHH,
UCIIOJIb30BaTh TEOMETPUIECKUN M (PU3MUECKHUI CMBICI TPOU3BOTHON JIJIsT PEIICHUS
3aaad.

Haxonuth npou3BoHbIE 3JIEMEHTAPHBIX (PYHKIUH, BHIYUCIATH POU3BOIHBIE
CYMMBI, TPOU3BEACHUS, YACTHOTO (DYHKIIHIA.

Hcnonp30BaTh MPOM3BOIHYIO TSl UCCIENOBaHMS (PYHKIIMM HA MOHOTOHHOCTD
Y SKCTPEMYMBI, IPUMEHSTh PE3yJIbTaThl UCCIEIOBAHUS K IIOCTPOCHUIO IpauKOB.

Hcnonb3oBaTh NPOU3BOAHYIO JUISI HAXOXKJICHUS HAWJIYUYILErO0 PELICHUS B
IIPUKJIAIHBIX, B TOM YHCJIE COLUAIBHO-OKOHOMUYECKHUX, 3a/1a4ax.

OnepupoBaTh TMOHATUSMHU: TepBOoOOpa3Has U  HHTErpan; IMOHUMATh
reoMeTpUYecKuil U (PU3NUECKUI CMBICI UHTErpaa.



Haxonute mepBooOpazHbIie dJeMEHTAPHBIX (DYHKIMH; BBIYHCIATH HHTETPa
no ¢popmyine Hetorona—JleitGHuma.

Pemate mpukiagHbeie 3a7a4d, B TOM YHCJIE COLMAIBHO-DKOHOMHUYECKOTO U
du3ngeckoro xapakrepa, CpeACTBaMH MaTEMaTHIECKOT0 aHAIH3A.



TEMATUYECKOE INTAHUPOBAHUE

11 KJIACC
Ne KoaunuecTBO Yacos
w/n HaunmeHoBaHue pa3iesioB M TeM IPOrpaMMbl
1 MHoOkeCTBa PALIMOHAIBHBIX U JEHCTBUTEIIBHBIX Yyncel. PannonanbsHble 14
YPaBHEHUS U HEPABEHCTBA
2 Oynkiun u rpadguku. CTeneHs ¢ IebIM oKa3aTeaeM 6
3 ApudmeTrnueckuii KOpeHb N—oii creneHu. MpparroHaabHble ypaBHEHUS U 18
HEpPaBEHCTBA
4 @opMyIIbI TPUTOHOMETPHUH. T pUTOHOMETPUYECKHUE YPaBHEHUS 22
IlocenoBaTeIbHOCTH U IPOTPECCUH
[ToBTOpenue, 0000MIIeHNE, CHCTEMATH3AIHS 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68







HOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma yudeGHOro kypca «l'eomerpusi» 6a30BOro ypoBHS IJis
obyuarommxcst 10 —11 kmaccoB paspaborana Ha ocHOBe DemepaibHOTO
rOCy/IapCTBEHHOT'0 00pa30BaTEIbHOTO CTaHAapTa CPEIHEro OOIIEro 00pa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX  TpPEOOBaHWH, TPEIBABISIEMBIX K
MaTeMaTH4eCKOMy OOpa3oBaHUI0, W TPaAUIMHA POCCHMCKOr0 0Opa3oBaHUS.
Peanuzanust mporpaMMbl 00eCIi€YUBAET OBJIAICHUE KIIFOUEBBIMH KOMIIETEHIUSIMU,
COCTaBJISIIOIIIMMH OCHOBY JIJIi CaMOpPa3BUTHUS M HEMPEPHIBHOIO 0Opa30BaHMS,
IIEIOCTHOCTh OOMIEKYJIBTYPHOTO, JUYHOCTHOTO U TTO3HABATEIBHOTO pPa3BUTHUSA
JUYHOCTH 00YYaIOIIUXCA.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

Baxxnocte ydeOHOro Kypca TE€OMETPHH Ha YpPOBHE CPEIHEro OOIIero
oOpa3oBaHus OOYCIIOBJIE€HA MPAKTUYECKOH 3HAUYMMOCTBIO METANpeIMETHBIX WU
NPEIMETHBIX PE3yJbTaTOB OOyYEeHHS T€OMETPUU B HANPABICHUH JUYHOCTHOTO
pa3BUTHs OOy4aromuxcs, (opMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYeCKOU
I'PaMOTHOCTH, U3YYCHHS JIPYrUX y4eOHBIX JUCIMIUIMH. Pa3BUTHE y 00yUaromuxcs
NPABWIbHBIX TPEICTABICHUNA O CYIIHOCTH M TPOUCXOKIEHUU T€OMETPUUYECKUX
aOCTpaKIii, COOTHONIICHHH PEATbHOTO0 M HACATHHOTO, XapaKTepe OTPaKEHUS
MaTeMaTHU4YECKOW HAyKOW SBICHUW M TNPOLECCOB PEATBHOIO MHPA, MECTE
TCOMETPUHU B CUCTEME HayK M POJIM MaTEMaTHUECKOI0 MOJICTUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
yYanuxcs, a TakKKe Ka4deCTB MBIINUICHHS, HEOOXOMWMBIX IS aJanTaiud B
COBPEMEHHOM OOIIIECTBE.

['eoMeTpust SBISICTCS OMHMM W3 0a30BBIX NMPEAMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHusA, TaK Kak OO0ECHeYrMBaeT BO3MOKHOCTb HW3YYEHHUS Kak
JTUCITUTUTHH €CTECTBEHHO-HAYYHOW HAINPaBJIEHHOCTH, TaK M TYMaHUTapHOM.

Jlorndyeckoe MbIIuIeHUE, (GOPMHPYEMOE TPH HM3YYCHHH OO0YyYarOIIMMHUCS
HOHSITUIHBIX OCHOB T€OMETPHUU U MOCTPOCHUU LIETIOUYKHU JTOTHYECKUX YTBEPHKACHUN
B XOJE pEHICHUS TeOMETPUYECKUX 3a/ad, YMEHUE BBIIBUTATh U OMPOBEPTaTh
TUTOTE3bl HETOCPEACTBEHHO HCIIOIB3YIOTCS MPU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YaCTHOCTH U3 Kypca (PU3UKH.

YMeHre OpUEeHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JIACTSX JACSATENbHOCTH 4YenmoBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU H
IOPOCTPAHCTBE — HEOOXOIMMOE YCIOBHUE €ro CouMajgbHOro ObITHSA, (QopMma
OTpaXEHUSI OKPYKAIOIIET0 MHpA, YCJIOBHE YCIICITHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3oBaHusi  ACHUCTBUTENbHOCTH. OmnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIWHSAET pa3Hble BUABI yU4EOHOM U TPYIOBOM NESITETBLHOCTH,



SBIIICTCS OJHMM W3 MPO(PECCHOHAIBHO BaXKHBIX KAdeCTB, MOITOMY aKTyallbHa
3amada (opmupoBaHus y 00yYaroUuXcsi MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBUJHOCTH OOpA3HOrO MBILIUIEHUS — CYIIECTBEHHONO KOMIIOHEHTa B
MOJrOTOBKE K MPAKTHYECKOH AEATEIbHOCTH IO MHOTUM HampaBICHUSIM.

Lens ocBoeHusi mporpammbl yueOHoOro kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE 00yueHuss — o00meoOpa3oBareTbHOE W OOILIEKYJIBTYPHOE pPAa3BUTHE
oOyJarommxcst  4epe3  oOecredeHWe  BO3MOXKHOCTH  NMPUOOpETeHus |
UCTIOJIb30BAaHUSl  CUCTEMAaTHYECKHX T'E€OMETPUYSCKUX 3HAHWUM W JCHCTBUH,
CHEeU(PUIHBIX T€OMETPUH, BOSMOKHOCTH YCTICIITHOTO MPOOIKEHHSI 00pa30BaHus
0 CIIEIUATILHOCTSIM, HE CBS3aHHBIM C MPUKIIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM YpOBHE TMIpEIHA3HAYECHA IS
O0YYarOIIMXCS CPETHEH IIKOJIBI, HE UCTBITHIBABIINX 3HAYNTEIBHBIX 3aTPYTHCHUH
Ha YpOBHE OCHOBHOro 00I1ero odpaszoBanusa. Takum oOpa3zoMm, oOyuaromiuecs Ha
0a30BOM YpOBHE JOJKHBI OCBOUTH OOIIME MATEeMaTHUYECKUE YMEHHS, CBSI3aHHBIE
CO CcHenu(pUKOl TeoOMETpUH U HEOOXOAUMBbIE M KU3HH B COBPEMEHHOM
oburectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HU3YyYUTh T'€OMETpHUIO Ooiee
rIyOOKO, €cClid B JlaJbHEHIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPHUYECKHX
3HAHUSIX B MPOPECCUOHATIBHON JESTEIBHOCTH.

JlocTrkeHrne 1en OCBOEHHS MPOrpaMMbl OOECIIEYMBAETCA PELICHUEM
COOTBETCTBYIOIIMX  3amad. [IpuopuTeTHBRIMH 3aJadyaMH  OCBOCHHUS  Kypca
«["'eomerpuny» Ha 6a30BOoM ypoBHE B 10—11 kiaccax sBIISIIOTCS:

 popMUpOBaHUE TIPEICTABICHUS O T€OMETPUM KAK YaCTU MUPOBOM KYJIbTYPHI
Y OCO3HAHME €€ B3aUMOCBSI3H C OKPY>KAOIIUM MUPOM;

 popMupoBaHNE MpEACTaBICHUSI O MHOTOIPAaHHUKAX W TellaX BpaIeHUS Kak
O BaXHEWIIUX MAaTEeMAaTHYECKUX MOJEIAX, MO3BOJIAIONIMX OMHUCHIBATH U
M3Yy4aTh pa3HbIC SABJICHUS OKPY>KAIOIIETO MUPA;

 popMHpoOBaHNEe YMEHUS PACIIO3HABATH HA YepTEXKaxX, MOJEISIX U B peaIbHOM
MHUpPE MHOTOTPAaHHUKH U Tejla BPAIICHHUS,

e OBJIQZICHUE METOJAaMHU PELICHUs 3aJlady Ha IMOCTPOEHHUS Ha H300paKEHUSX
MIPOCTPAHCTBEHHBIX (PUTYD;

e popMupOBaHNE yMEHHS  OMNEPUPOBATH OCHOBHBIMH  TIOHSITHUSIMH O
MHOTOI'paHHHMKaX U TeJlaxX BPAaIlEHUsI U UX OCHOBHBIMH CBOICTBaMU;

e OBJIQJICHUE aJITOPUTMaMU PEIICHUS] OCHOBHBIX THUIIOB 3aj1a4; (popMupoBaHue
YMEHHS TPOBOAUTH HECIOXKHBIE JIOKa3aTelIbHbIE PACCYKICHUS B XOJE
peleHus] CTEPEOMETPUYECKUX 3aJady M 3aJad C [PaKTHYECKUM
COJIep )KaHUEM;

e Pa3BUTHE MHTEIIEKTYaJbHBIX U TBOPUYECKHX CIIOCOOHOCTEH O0Yy4aroluxcs,
MO3HABATEIHLHON aKTUBHOCTH, MCCIICOBATEIHCKUX YMEHHUM, KPUTUIHOCTH
MBIIIJICHUS;



e popMupoBaHue (PYHKIHUOHAIBHOW IPAMOTHOCTH, PEIEBAHTHON TreOMETPHUH:
YMEHHE paclio3HaBaTh MPOSIBICHUS T'€OMETPUUYECKUX MOHATUH, OOBEKTOB
Y 3aKOHOMEPHOCTEH B peasIbHbIX KU3HEHHBIX CUTYALUsIX U MIPU U3yUYECHUU
OpYTuX  y4eOHBIX  TPEAMETOB, NPOSBICHHUS  3aBUCHUMOCTEH |
3aKOHOMEPHOCTEH, (POpMYyIMpPOBaTh UX Ha S3BIKE T€OMETPUHU U CO3/1aBaTh
reOMETPUYECKUE MOJIENH, TMPUMEHITh OCBOCHHBIH TI'€OMETPUYECKUN
anmapaT A7 peUmeHUs — MPaKTHUKO-OPUEHTHUPOBAaHHBIX  3ajad,
MHTEPNPETUPOBATH U OLIEHUBATH MOJYyYEHHBIE PE3YIbTAThI.

OTAnuuTenbHON OCOOCHHOCTBIO MPOTrpaMMBbl SIBIISIETCSl BKJIIOYEHUE B KypC
CTEpEOMETPUU B HayaJe €ro M3yuyeHus 3ajJay, pelaeMblX Ha YpOBHE
MHTYUTUBHOTO TIO3HAHMSI, U OINpeleNEHHBIM 00pa3oM OpraHM30BaHHAasi paboTa HaJ
HUMH, YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTHUECKOTO U MPOCTPAHCTBEHHOIO
MBILLUIEHUS, CTUMYJIMPYET NPOTEKaHWE MHTYUTHBHBIX MPOLIECCOB, MOTUBUPYET K
JaJIbHEHIIEMY U3YUEHUIO MIpeIMeETa.

[Ipenmourenue oTAAETCSA HATISIAHO-KOHCTPYKTUBHOMY METOAY OOy4Y€HUs, TO
€CTh TEOPETUYECKHE 3HAHUSA MUMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb IPEIMETHO-
INPAaKTUYECKON JeATeNbHOCTH. Pa3BUTHE MPOCTPAaHCTBEHHBIX IPENCTABICHUN Y
yyaluxcss B Kypce CTEpEOMETpUU MPOBOJUTCS 3a CUET pelleHHs] 3ajad Ha
CO3JaHM€  NPOCTPAHCTBEHHBIX O0pa3oB M  3aJa4y Ha  ONEpPUPOBAHUE
IpOCTpaHCTBEHHBIMU oOpa3zamu. Co3naHue oOpaza HPOBOAUTCS C OMOPOMl Ha
HarjasiAHOCTh, @ OIEpUpPOBaHHME O0pa3oM — B YCIOBUSX OTBJEYEHUS OT
HarJIJTHOCTH, MBICJIEHHOIO U3MEHEHHUS €r0 HCXOIHOIO COACPKAHUS.

OcHoBHBIE copepskarenbHble TUHUA Kypca «l'eomerpun» B 10-11 kimaccax:
«MHororpaHHukun», «IIpsiMmble U MIIOCKOCTH B MPOCTPAaHCTBE», «Tena BpaleHus»,
«BekTopsl 1 KOOpAMHATHI B IPOCTpaHCTBEY. DOPMUPOBAHHE JIOTHUECKUX YMEHUI
pacrpezenseTrcss He TOJbKO IO COJEp)KaTelIbHBbIM JIMHUSAM, HO M 1O TrojaaM
OoOy4YeHHsI Ha YPOBHE CpEHEro 001ero oopa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pe3yJbTaTam
OCBOEHHUSI paboueil mporpamMmbl, pacHpeleNéHHbBIM @O0 ToAaM O0y4yeHus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4UTOOBI OBJIAJICHHE TIE€OMETPUUYECKUMHU
HNOHATUSIMU Y HAaBBIKAMH OCYILECTBIISUIOCH MOCIIEA0BATENBHO U MOCTYNATENbHO, C
COOJIIOICHUEM MPUHIUIA TPEEMCTBEHHOCTH, YTOObI HOBBbIE 3HAHUS BKJIIOYAJINCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEACTABICHUN O0YyYaroIuXcs, paclupss M
yrayouiss e€, o0pa3ys MpoyHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenue reomerpun orBoautcs 2 yaca B Hepemo B 10 knacce u 1 yac B
Hezento B 11 kacce, Bcero 3a aBa roja o0yuenus - 102 yueOHbIX yaca.



COILEPKAHUE YYEBHOI'O KYPCA
11 KJIACC

I[IpssMbIe ¥ IIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIC  TIOHATHS  CTEpEOMETpUU. Touka, TmpsiMas, IUIOCKOCTb,
npocTpaHcTBO. [loHsITHE 00 aKCMOMATHYECKOM TMOCTPOCHUU CTEPEOMETPHH:
AKCHUOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

B3anmHoe pacnonokeHue TMpsMBIX B NPOCTPAHCTBE: IE€pECEKarolInuecs,
napajulejbHble W CKpeluBaromuecs npsMele. [lapamienbHOCTh OPSAMBIX U
IUDIOCKOCTEM B  IIPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  MPOCTPAHCTBE;
NapaJUIENIbHOCTh TPEX MPSAMBIX; MAPAIIIENBHOCTh MPSAMOW M IUIOCKOCTH. YTUIBI C
COHAIIPABJICHHBIMM CTOPOHAMH; YroJd MEXAY NpsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEN napajuleiabHble  IUIOCKOCTH; CBOWCTBA
napajieNnbHbIX  TuiockocTel. [Ipocrteifmne mnpocTpaHcTBeHHBbIE (HUTYypbl Ha
IUIOCKOCTHU: TE€Tpa’ip, KyO, napaiesenunen; NIoCTPOCHUE CEYEHUH.

[TepneHAUKYISAPHOCTH MPSIMOM U TUIOCKOCTU: MEPICHANKYJISIPHBIE MPSIMBIC B
IIPOCTPAHCTBE, IIPSMbBIE MAPAUICIIBHBIE W NEPIECHAUKYJISPHbIE K IUIOCKOCTH,
MIPU3HAK TMEPHEHAUKYISIPHOCTH TPSAMOM M IUIOCKOCTH, TeOopeMa O NPsIMOU
MEePIEHANKYIAPHON TIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YOl MEXAY MPSIMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIA  yroj, JIMHEWHBIM Yrojl JABYI'PAaHHOIO  yria.
[lepnieHAUKYIJISP U HAKJIOHHBIE: PACCTOSHUE OT TOYKHU JI0 IUIOCKOCTHU, PACCTOSHUE
OT  TpsIMOM 7O  IUIOCKOCTH,  TPOEKIHs  (GUrypsl Ha  IUIOCKOCTb.
[lepneHaAUKYISIPHOCTh  IJIOCKOCTEM: MPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IJI0CKOCTEN. Teopema 0 TpEX MEPIEHAUKYIAPAX.

MHororpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIBIE
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOrOrpaHHukKa. [Ilprusma: nN-yroyibHas
npu3Ma; TpaHd U OCHOBAHUS MPU3MBI; MpsiMas U HAKJIOHHAs MPU3MBbI; OOKOBas U
IIOJTHAs ITIOBEPXHOCTh IIPU3MBL. [Tapaiutenenunen, IIPSIMOYT OJIbHBIN
napajuleJIenine] U ero cpoucrsa. llupammpa: n-yronpHas nupamuna, TPaHH U
OCHOBaHUE MUPAMUbl, OOKOBAsl U MOJHAS TOBEPXHOCTh MUPAMU/IbI; TPABUIIbHAS U
yceu€éHHasg MNHpaMHIa. OJIEMEHTbl NOpu3Mbl W nupamMunbl. lIpaBusibHbIe
MHOTOTPAHHUKU: MOHATHE MPABWJIBHOIO MHOTOIPAHHMKA; IPAaBUJIbHAS IIPU3Ma U
MpaBWIbHAs THPAMUIA; NpPABWIbHASA TPEYrOjdbHAS MNHUPAMUJA W MPABUIbHBIN
TeTpadsip; kyo0. IlpencraBneHue o NOpPaBUWIBHBIX MHOTOIPaHHHUKAaX: OKTajJp,
nonexkasap v ukocasap. CeyeHns NpU3Mbl U TUPaMU/IbI.

CummMmeTrpusi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSIMOW,
IUVIOCKOCTH.  OJJEMEHTBl CUMMETPHUM B  IIHPAMHJAX, NapaJUIeICIuIenax,
MPaBWIbHBIX MHOTOTPAHHUKAX.



Boblunciienne 31€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaiu, YIJIbL.
[Tnomans OOKOBOW IMOBEPXHOCTH U TIOJHOM TOBEPXHOCTH NPSIMOM TPHU3MBI,
IUIONIA/Ib OCHOBaHWM, TeopeMa O OOKOBOW TOBEPXHOCTH TPSIMOM TPU3MBI.
[Inomanes OOKOBOM MMOBEPXHOCTH U IOBEPXHOCTU NPABWIBHOW NUPAMUIBI,
TeopemMa O Iulomaau yceuéHHou mnupamuibl. [lonstue o0 o0béMe. OO0BEM
NUPaMU/JIbl, TPU3MBL.

[TonoOupie Tema B mpoctpaHcTBe. (COOTHONIICHHS MEXKIY IUIOMIAISIMU
NOBEPXHOCTEHN, 00bEMaMu OJTOOHBIX TEJL.

12 KJIACC

TeJsia BpameHus

Hununapuyeckas MOBEPXHOCTh, oOpa3ytrouiue HUJIMHAPUYECKON
MOBEPXHOCTH, OCh UWJIWHIPUYECKOW MOBEPXHOCTU. LlunmHAp: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3ymolas MW OCh;, IUIOMAJb OOKOBOM W TOJHOMN
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolne KOHMYECKON MOBEPXHOCTH, OChb U
BEpIIIMHA KOHUYECKOM moBepXHOCTU. KoHyC: ocHOBaHUE U BepIillMHA, 00pa3yroIast
U OCh, IUIONAJAh OOKOBOW W TIOJTHOW TOBEPXHOCTH. Y CEUEHHBIH KOHYC:
oOpa3yrolue u BbICOTa; OCHOBaHUS U OOKOBAsi MIOBEPXHOCTb.

Cdepa u map: ueHTp, paaudyc, AMAMETpP; IJIOMIAIb MOBEPXHOCTU CQephl.
B3aumHoe pacrnionoxenue cdepbl U INIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
II0MAb CepHl.

N3o0pakeHue Ten BpallleHus Ha TUIOCKOCTH. Pa3BEépTka MWIMHAPA U KOHYCA.

KoMOuHanuu Tenm BpalleHHss UM MHOTOTPAHHUKOB. MHOTOrpaHHUK,
ONMHCAHHBIA OKOJO cdepbl; cdepa, BIMCAHHAS B MHOTOTPAaHHUK, WU TEJO
BpallCHUS.

[Tonsatue 06 06bEéMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 00 00bEMe
NpsIMOYTOJILHOTO TMapajuieNienumena u ciuenctsus u3 He€. OObEM IMWIMHIpA,
koHyca. O0BEM 1mapa u miomaasb chepsl.

[lonoOHble Tena B mnpocTtpaHcTBe. (COOTHOWIEHUS MEXAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00bEMaMu TOJIOOHBIX TEJL.

Ceuenuss mwinHIapa (mapayjiebHO W TEPHEHAMKYISIPHO OCH), CEUYCHHUS
KOHyCa (MapajijieIbHOE OCHOBAHUIO W TPOXOASIIEE Yepe3 BEPIIMHY), CEUCHUS
napa.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

Bekrtop Ha minockocty U B mpocTpaHcTBe. Cl0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uciio. Pa3noxkeHne BeKTopa o TpéM HEKOMILIAHAPHBIM
BekTopaM. lIpaBuno mnapamnenenunena. Pemenune 3agay, CBS3aHHBIX €
IIPUMEHEHUEM IIpaBWI JCUCTBUM € Bekropamu. lIpsAmoyroneHas cucrema



KoopAauHat B mpoctpaHcTBe. Koopaunatel Bektopa. Ilpocreiimne 3amaud B
KOOpAMHAaTaxX. YTojl MeXIy BekTopamu. CKalIpHOE MPOU3BEIAECHUE BEKTOPOB.
Brruncnenre yriioB Mexay NpsIMBIMU U IUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METO/I MPU PEUICHUU FTEOMETPUUECKHUX 3a]1a4.



IVIAHUPYEMBIE PE3YJIBTATbDI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE peE3yJbTAaThl OCBOEHUS MPOrpaMMbl y4EOHOro MpeaMeTra
«MaremaTuka XapakTepU3yIOTCS:

I'pa:xknanckoe BocIMTAHUE:

c(hOpMHUPOBAHHOCTBIO TPAKTAHCKOM MO3UIIMN 00YUAIOMIErocs] Kak aKTHBHOTO
U OTBETCTBEHHOI'0 WIE€HAa POCCHUICKOrO O0OIIeCTBA, MPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYD, SIBJICHUH,
poLeyp TpakIaHCKOro oOIecTBa (BBIOOPBHI, OMNPOCHl U TMp.), YMEHHUEM
B3aHMOJICICTBOBAaTh C COLMAIBHBIMU HWHCTUTYTaMHU B COOTBETCTBUU C HX
GYHKIUSMUA U HA3HAYCHUEM.

IlaTpuoTHyeckoe BOCIUTAHUE:

c(hOopMHUPOBAHHOCTHIO POCCUNCKON IpaKAaHCKOW MJICHTUYHOCTH, YBOKCHHS K
MPOIIUIOMY Y HACTOSILIEMY POCCUUCKOM MAaT€MAaTUKH, [IEHHOCTHBIM OTHOLIEHUEM K
JOCTUKECHUSIM POCCUMCKUX MATEMAaTUKOB U POCCUMCKOW MATEMATUYECKOU IIKOJIbI,
K HCTOJB30BAaHUIO ITUX JIOCTIDKCHUN B JPYrux Haykax, TEXHOJOTHAX, chepax
SKOHOMMKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHHEM JTyXOBHBIX LIEHHOCTEHN POCCHIICKOTO Hapoma;
c(hOpMHUPOBAHHOCTBIO  HPABCTBEHHOI'O  CO3HAHUS, OSTHYECKOTO  IIOBEACHUS,
CBSI3aHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JTOCTUKECHUN HAYKU U JIESITEIbHOCTBIO
y4€HOr0; OCO3HAHHMEM JIMYHOTO BKJIa/Ia B IOCTPOEHUE YCTONYMBOIO OyAYIIETo.

JcTeTHYEeCKOEe BOCIIMTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MUPY, BKIIOYasg 3CTETUKY MaTEMATHYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3ajad4, pEeUICHN, pacCyKJIeHUN;
BOCIIPUMMYHMBOCTBIO K MATEMAaTUYECKUM aCIIE€KTaM Pa3JIMYHbIX BUJ0OB UCKYCCTBA.

du3nyecKoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTBIO YMEHHUS TIPUMEHATh MaTeMaTHYeCKUE 3HaHHS B
MHTEpecax 370pOBOro U 0e30mMacHOro o0pasa *KU3HU, OTBETCTBEHHOI'0 OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE MUTaHKE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U

OTJIbIXA, peryisipHasi busnueckas aKTUBHOCTB); (bu3nYecKoro
COBEPIIECHCTBOBAHUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTENBHOMN
NESATENbHOCTHIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYJy, OCO3HAHMEM LIEHHOCTH TPYIOJIOOUS; UHTEPECOM K
pa3nuuHbiM  chepam  MpoecCHOHANIBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW WU €€ TMPWIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymei mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIE >KM3HEHHBIC IJIAHBI;



TOTOBHOCTBIO W  CIOCOOHOCTHIO K  MaTE€MaTHYECKOMY OOpa3oBaHUIO U
caMOOOpPa30BaHUI0 HAa TMPOTSKEHUU BCEU IKU3HU; TOTOBHOCTHIO K aAKTUBHOMY
YYaCTHIO B PELICHUH MMPAKTUYECKHUX 3a]1a4 MAaTEMATUYECKOU HAIIPABJIECHHOCTH.

JKOJIOrHYeCKOe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTBIO DKOJOTUYECKOW KYJIbTYpbl, MOHUMAHUEM BIMSIHUS
COLMAIIBHO-D)KOHOMHUYECKUX IPOLECCOB HA COCTOSIHUE NMPUPOAHOM U COLIMATIBHOU
Cpelbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa OSKOJOTUYECKHX TMpolJieM;
OpHMEHTAIIME HA MPUMEHEHHWE MAaTEMATUYECKUX 3HAHUW A pELICHUs 3a]ad B
00JJaCTU  OKpYXaIoIllel cpenbl, IUIAaHUPOBAHUS IIOCTYNKOB M OILIEHKH HX
BO3MOXHBIX ITOCIEACTBUM JJIs1 OKPYIKAIOLIEN CPEBI.

IleHHOCTH HAYYHOI'O MO3HAHUSA:

c(hOpMUPOBAHHOCTHI0 MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHs HAayKM W  OOIIECTBEHHOM MPAKTUKH, MOHUMaHUEM
MaTEMaTUYECKOM HAyKd Kak cQepbl YelIOBEUeCKOW JeATeNbHOCTH, JTaroB €&
pa3BUTUS W 3HAYUMOCTH JUISl PA3BUTUS LMUBWIM3ALUU;, OBJIAJCHUEM S3BIKOM
MaTeMaTUKA M MaTEMAaTUYECKOM KyJIbTYpOM KaK CPEIACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBJIATHh IMPOEKTHYID M HMCCIEAOBATEIbCKYIO AEATEIbHOCTh
VHJUBUIYaJbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHble pe3ysbTaThl OCBOCHUS MPOrpaMMbl Y4eOHOTO IMpeaMeTa
«Marematuka» XapaKTePU3yIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HABAMENbHBIMU  OCLICMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0eticmeUsMU, YHUBEPCATbHBIMU Pe2yIAMUSHLIMU OeUCTNEUIMU.
1)  Vuusepcarvnvlie  noznasamenvHvle  Oeticmeus, — 00ecnedusarom
Gopmuposanue 0a308blX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (0ceoeHue
Memo008  NO3HAHUA ~ OKpYJCarowe20  Mupa;  npumeHeHue  J102U4ecKux,
ucciedosamenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).
Ba3oBble Jjoruueckue JelcTBUA:
¢ BBISIBJSITh U XapaKTEPU30BATh CYIICCTBCHHBIC TMPU3HAKA MATEMATHYCCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXAYy IOHATUAMH, (OPMYITUPOBATH
ONpenesicHsl TOHATHUW; YCTaHABJIMBATH CYIIECTBCHHBIH  TpHU3HAK
KJaccu(uKaIuy, OCHOBAaHUA i OOOOIICHWS W CpPaBHEHUS, KPUTEPHUH
MIPOBOJIMUMOTO aHAJTH3A;

¢ BOCIIpUHUMATh,  (GOPMYJIHPOBATH H  NPEOOPa3OBBIBATh  CYXKICHHS:
YTBEpIUTEIbHBIC W OTPUIIATENIbHBIC, €IMHUYHBbIC, YaCTHBIE U OOIIHE;
YCIIOBHEIE;

*BBISIBJSITh ~ MaTEMaTHYECKHE  3aKOHOMEPHOCTH, B3aUMOCBSI3 U

npoTuBopeunss B (aKTaxX, MaHHBIX, HAONIOJCHHUSIX U YTBEPKICHUSX;



npenjaraTb ~ KpUTEpUM  JIJI  BBIABICHHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;

e IETIATh BBIBOJIBI C MCIOJIb30BAHUEM 33aKOHOB JIOTMKH, JIEIYKTHBHBIX H
MHAYKTUBHBIX YMO3aK/IFOUEHHM, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e IPOBO/IUTD CaMOCTOSITEIBHO JI0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKAEHUN (MPSAMBbIE U OT MPOTUBHOIO), BHICTPAUBATh apryMEHTAIIUIO,
NPUBOIUTH TPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHHS Y BBIBOJIbI;

e BBIOMpaTh CHOCOO0 peuieHus y4eOHOU 3amayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOMpaTh HauOoJNee MOAXOASIIMUA C YIETOM
CaMOCTOSITEIIbHO BBIJEIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBareabckme 1eiicTBUA:

¢ ICTIOBH30BaTh BOMPOCHI KAK MCCIEIOBATEIbCKUNA HHCTPYMEHT TO3HAHMUS;
dbopMynrpoBaTh BOMPOCH], (UKCUPYIOLIME MPOTUBOPEUYUE, MpoOIemMYy,
yCTaHABJIMBaTh HCKOMOE MW  JaHHOE, (OpMHUpPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3HIINIO, MHEHUE;

e IPOBOJIUTH CAMOCTOSITENILHO CIJITAHUPOBAHHBIN SKCTIEPUMEHT, UCCIEA0BAaHUE
[0 YCTAaHOBJIEHHIO OCOOEHHOCTEM MaTeMaTH4ecKoro OOBbeKTa, SIBICHMUA,
IpOLIECCa, BBISIBJICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBJICHUSMH,
MPOLIECCAMU;

e CAMOCTOSITENIBHO (POPMYIHPOBATH OOOOIIEHUS W BBIBOABI 1O PE3yJbTaTaM
NPOBEAEHHOIO HAOJIIOJIEHUS, MCCIEAOBAHUSA, OLICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJOB U 000OIIEHUIA;

e IPOTHO3UPOBATh BO3MOXKHOE PpA3BUTHE TMpOIEcCca, a TaKXKe BbIJABUTAThH
MPEATNOIO0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ undopmanmei:

¢ BBISIBJISITH ICPUITUTHI HHPOPMAIINH, JTaHHBIX, HCOOXOAMUMBIX ISl OTBETa Ha
BOIPOC U IS pEUICHUs 3a]1a4H;

e BBIOMpaTh HH(GOPMAIIUIO U3 UICTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATH,
CHUCTEMAaTU3UPOBaTh M HHTEPIPETUPOBATH HUHGPOPMAIUIO PA3TMUHBIX
BUJIOB U ()OPM IPEACTABIICHMUS;

e CTPYKTYpUPOBaTh MHQOpPMAIIMIO, TIPEJCTABIATh €€ B pa3IMYHBIX (opMax,
WUTIOCTPUPOBATh TpadUyecKy;

e OLICHUBATH HaAEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIILHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

2) Vuueepcanvmvie KOMMYHUKAMUGHble  OclcCmeUs, 0becnedusarom

CHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOE 00OYUAOUJUXCAL.

OO0menune:



¢ BOCIIPUHUMATh U (DOPMYJIUPOBATh CYKICHHUS B COOTBETCTBUHU C YCIOBHSIMHU
U IeNsIMU OOIIEHUS; $ICHO, TOYHO, T'PAaMOTHO BBIPAXKaTh CBOIO TOYKY
3peHHUsi B YCTHBIX W MHUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS O XOIYy
pelnIeHus 3a7a9i, KOMMEHTHPOBATh TTOJTYICHHBINA PE3YIIbTAT;

eB XO7Ic 00CYXICHHS 33aJ1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOH TEMHI,
poOJIeMBl, perraeMoi 3a1a4m, BHICKAa3bIBaTh UCH, HAIICTICHHBIE HA MTOUCK
pEIICHMsI; COIOCTAaBJISATh CBOM CYXKIEHUS C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JHAJIOTa, OOHAPYXXWUBATh Pa3IMUUE W CXOJCTBO TMO3WIININ; B
KOPpEKTHOU popme (hopMyTUpOBaTh Pa3HOTIIACHS, CBOU BO3PAKEHUS;

e IPEJICTABIIATH PE3YIbTAThI PEIICHUS 33/1a4H, SKCIIEPUMEHTA, UCCIIeIOBaHUS,
MPOEKTa; CAMOCTOSITEIHHO BHIOMpPATh (OpMAT BBICTYIUICHUS C YYETOM
3aJ1a4y Ipe3eHTAIMN ¥ OCOOCHHOCTEH ayIUTOPHH.

CorpyaHuyecTBo:

e IOHUMATh U HCIIOIH30BATH MPEUMYIIECTBA KOMAHIHON M MHANBUIYaTbHON
paboOThl TIpU pENICHUH YYeOHBIX 3a/lay; MPUHUMATH IIEIb COBMECTHOM
NESTeNHbHOCTH, IIAHUPOBATh  OPTaHW3alldI0  COBMECTHOW  paboTHI,
pacnpenensTh BHABI paboOT, JOroOBapUBaThCA, OOCYXKIaTh IpoIlecC U
pe3yabTaT paboThl, 00001IaTh MHEHUS HECKOIBKHX JIFOJICH;

e Y4aCTBOBaTh B IPYIIOBBIX (PopMax paOoThl (0OCyXkaeHUS, OOMEH MHEHU,
«MO3TOBBIE IITYPMBI» W WHBIC); BBIIOJHITH CBOK YacTh pPabOTBI H
KOOPJMHUPOBATh CBOM JEHUCTBUA C JAPYTMMH 4YJI€HAMH KOMAaHJbI;
OLICHUBATh KA4e€CTBO CBOET0 BKJIaJia B OOIMIMN MPOAYKT MO KPUTEPHUSIM,
c(hOpMYITMPOBAHHBIM yUYaCTHUKAMHU B3aMOICHCTBHSI.

3) Vuusepcanvnvie  pezynamueHuvle Oeticmaus, obecneyusarom

Gdopmuposarue cMbICI08bIX YCIMAHOBOK U HCUSHEHHBIX HABbIKOG TUYHOCTU.

Camoopranusanus:

e COCTABJISITh TIJIAH, AJITOPUTM PEIICHUS 337291, BHIOMPATH CIIOCO0 PEIICHUS C
y4E€TOM UMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUHA ¢ YIETOM HOBOM
uH(pOpMaITIH.

CaMOKOHTPOJIb:

eBJIAJICTh HABBIKAMU  TIO3HABATEIBHOW  pEQUIEKCMHM KaK  OCO3HAHUS
COBEpIIAEMbIX JEHCTBUN W MBICTUTEIBHBIX TPOIECCOB, UX PE3yJbTATOB;
BJIQJIETh CHOCOOaMHM  CaMOMPOBEPKH, CAaMOKOHTPOJNS Tpolecca U
pe3ynbTaTa peuieHus MaTeMaTUYeCKOM 3a/1auu;

e IPEJBUJETH TPYIHOCTH, KOTOPhIE MOT'YT BO3HUKHYTh MIPH PEIICHUM 3a]1a4H,
BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB,
JAHHBIX, HAWJCHHBIX ONMTUOOK, BBISIBJICHHBIX TPYIHOCTEH;



¢ OLICHUBATh COOTBETCTBUE pe3yJbTaTa I M YCJIOBUSIM, OOBSICHSITH
IIPUYUHBI JOCTUXKEHUSI WIM HEAOCTHKEHUS PEe3yJIbTATOB JIESITEIbHOCTH,
HAXOJUTh OMIKUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATDBI
11 KJIACC

OnepupoBaTh MOHATUSIMHU: TOUKA, PsIMas, IIIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUU U CIEACTBUS M3 HHUX MPH PEIICHUH
TreOMETPUYECKUX 3aa4.

OmnepupoBarh MOHATUAMU: MAPATUIETBHOCTD U MEPIEHANKYIISPHOCTD MPSIMBIX
Y IUIOCKOCTEMN.

KnaccuduimpoBaTs B3auUMHOE paCIONIOKEHHUE TMPSMBIX M IUIOCKOCTEH B
POCTPAHCTRBE.

OmnepupoBaTh MOHATUSMH: JBYTPAHHBIM yroj, TPaHU JBYTPAHHOTO YIIa,
peOpo IBYrpaHHOrO yrja; JIMHEWHBIM Yroj JABYIPaHHOTO YIJia; rpaaycHas mepa
JIBYTPAHHOTO yIJIA.

OnepupoBaTh TOHATHUSMU: MHOTOTPAHHMK, BBIMYKIBIA W HEBBITYKJIBIH
MHOT'OTPaHHHK, JIEMEHTHI MHOTOTPAaHHUKA, TIPABUIIbHBI MHOTOTPAaHHUK.

PacriosnaBaTh OCHOBHBIE BHJBl MHOTOIPAHHUKOB (MHMpamMujaa; MpHU3Ma,
OPSIMOYTOJIbHBIN MapauiesienuIesl, Kyo).

KnaccupummpoBaTh ~ MHOTOTpaHHHWKH,  BBIOMpasl ~ OCHOBaHHUS  JJiA
KJacCUPUKAUU (BBIYKJIbIE W HEBBINYKJIblE MHOTOIPDAHHUKHU; IpaBUJIbHbIE
MHOTOTPaHHUKH; MPSIMbIE U HAKJIOHHBIE IPU3MBI, TapaljIeNeUIe/bl).

OnepupoBaTh MOHATHIMH: CEKyIasi INIOCKOCTh, CEYCHNE MHOTOTPAHHHKOB.

OOBSICHATH MPHUHIIUIIBI IOCTPOSHUS CEYEHUH, HCTIONB3Ysl METO/ CIICIOB.

CrpouTh ceyeHMs] MHOTOTPAaHHUKOB METOJOM  CJIEIOB, BBIIOJIHATH
(BBIHOCHBIE) IIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXy, COOKY, CHU3Y.

Pemate 3a7aun Ha HAXOXKJEHUE TEOMETPUUECKUX BEIUYHH 110 00pa3aM Uiu
QIrOpUTMaM, TPUMEHSST W3BECTHbIE aHAJIUTHYECKHE METOJbl IpPU PEUICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]a4 Ha BBHIYMCICHHE PACCTOSHUN MEXAY ABYMsI
TOYKaMH, OT TOYKH JIO TMpPSIMOH, OT TOYKH JO IJIOCKOCTH, MEXKIY
CKPELIMBAIOIIUMUCS MPSIMBIMHU.

Pemars 3aaun Ha HaxOXKJEHHE T€OMETPUUYECKUX BEJIIMYUH MO 00pa3lam Win
QITOpUTMaM, TPUMEHSS HM3BECTHBIC AaHAJIUTHYECKHE METOMbl MPHU PEUICHUH
CTAaHIAPTHBIX MAaTeMaTHYECKMX 3a/Jad Ha  BBIYUCICHHUE YIJIOB  MEXIY
CKPEUIMBAIOIIMMUCS  MPSIMBIMH, MEXKIY TMpsIMOH M  IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Boruncnsate 00bEMBI U TUIOMIAAM MOBEPXHOCTEH MHOIOTpaHHUKOB (TIpH3Ma,
nupaMpga) ¢ TNpUMEHEHHEM (OpMYJ; BBIYHUCIATH COOTHOLICHHUS MEXIY
IUIOIAIMU TIOBEPXHOCTEHN, 00bEMaMU TOJJOOHBIX MHOTOTPAHHHUKOB.

OneprpoBaTh NOHATHAMH: CUMMETPHUsS B NPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHUU; LIEHTP, OCh U TUNIOCKOCTh CUMMETPUU (DUTYpPHI.

W3Bnekatrb, mnpeoOpa3oBbIBaTh W HMHTEPHPETUPOBATH HHOOpPMALUIO O
OPOCTPAHCTBEHHBIX MEOMETPUUECKUX (hUrypax, MPEACTABICHHYIO Ha yepTexax U
PUCYHKAaX.

[IpumensaTe reomerpudeckue (axTbl sl PEIICHUS CTEPEOMETPUUYECKUX
3a7ay4, MPEANOIararolux HeCKOJIbKO IarOB PEIICHUs, €CJIU YCIOBUS IIPUMEHECHUS
3a/1aHbI B SIBHOU (popMe.

[IpumenaTs npocTediMe OpPOrpaMMHBIE  CPEACTBA U DJIIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3a1a4.

IIpuBoaUTE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEM B IPUPOAE H
YKU3HU, pPacIlO3HABaTh IPOSBIECHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IprMeHATh MONMYyYEHHBIE 3HAHMUS HA IPAKTUKE: AHAIU3UPOBATH PEAJIbHBIC
CUTyallud W IPUMEHATb HU3YYEHHBIE IIOHATHUA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTuyecku CcGOpMYyJIHPOBAHHON MpoOJIeMBbl, MOJEIUPOBATh peabHbIE
CUTyallud Ha A3bIKE TIEOMETPUM, MUCCIEAOBATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TEOpeM, anmnapara aareOpsl; permarh
IIPAKTUYECKUE 34141, CBA3AHHBIC C HAXOXKAECHUEM I'€OMETPUUECKUX BEINYHH.

12 KUIIACC

OnepupoBaTh MNOHATHSIMHU: LWIMHIPUYECKAs TMOBEPXHOCTh, 0Opasyroliue
IWIMHAPUYECKON  MOBEPXHOCTH;  IWJIHUHAP;,  KOHUYECKass  MOBEPXHOCTH,
oOpa3yrolre KOHUIECKON TOBEPXHOCTH, KOHYC; c(heprudecKas MOBEPXHOCTb.

Pacnio3naBath Tena BpamieHust (HUIMHIP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI MOTYYEHUS TE BPAILICHUS.

KnaccudunmpoBats B3auMHoe pacronoxeHue chepbl U MIOCKOCTH.

OmnepupoBaTh MOHATUSMH: IMAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CerMeHTa; IIapOBOM CJIOM, OCHOBAaHME LIAPOBOIO CJIOs, BHICOTA IIAPOBOIO CIOS;
IapOBOM CEKTOP.

Boruncnsate  00bEMBI M MIIOMIAM  TOBEPXHOCTEH  TEI  BpalieHus,
T€OMETPUIECKUX TeJl C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TMOHATHUSMH: MHOTOTPAaHHUK, BIIMCAaHHBIH B chepy
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BIOUCAHHAS B MHOTOTPAHHUK WJIM TEJO
BpAIICHHUS.

BBIYuciisiTh COOTHOMICHHUSI MEXAY TUIOMAAIMA TMOBEPXHOCTEH U 00bEMamMu
IIOJOOHBIX TEI.



N3o00paxarh u3ydyaemble (QUrypbl OT PYKHM M C HPUMEHEHUEM MPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BbInonHATH (BBIHOCHBIE) IJIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 00bEMHBIX
(quryp: Bua cBepxy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEN BPAILCHHUS.

W3BnekaTb, MHTEPHIPETHPOBATH M NPeoOpa3oBbIBaTh HHPOPMALHIO O
OPOCTPAHCTBEHHBIX FEOMETPUUECKUX (hUrypax, MPEACTABICHHYIO Ha yepTexax U
PUCYHKAaX.

OneprpoBaTh NOHATUEM BEKTOP B IPOCTPAHCTBE.

BpInonHATE [IEUCTBUSA CHOXKEHUsST BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOXEHHSI BEKTOpa Ha YUCIIO0, OObSICHATh, KAKUMH CBOMCTBAMHU OHU 00J1a/1a10T.

[IprMeHsTh IpaBWIIO NAapaJUIECICIIAIIEAA.

OneprpoBaTh NOHATUAMU: JE€KAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yrol MEXKIY
BEKTOPAMHU, CKAISIPHOE NPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxoaute cymMMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJspHOEC IPOU3BEACHUE, pACKIAAbIBATE BEKTOp IO JABYM
HEKOJUIMHEAPHBIM BEKTOpPAM.

3anaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTe reoMerpuueckue (aKThl JUIsl PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIAraIliuX HECKOJIbKO 1IaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3a/1aHbI B SIBHOU (popMe.

Pemrate mpocreimne reoMeTpuyecKue 3a1a4d HA NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOIO METO/A.

Pemare 3azayn Ha J10Ka3aTelIbCTBO MAaTEMAaTHUYECKUX OTHOLUCHUM W
HaXOXKJIEHUE T€OMETPUYECKUX BEIMYUH MO 00pa3laM WK aaropuTMaM, NPUMEHss
U3BECTHBIC METO/BI IIPU PELLIEHUHU CTAHAAPTHBIX MaTEMATUYECKUX 3a7ay.

[IpumeHaTs mpocTedMe OpPOrpaMMHBIE  CPEACTBA U DJIIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKHUX 3a1au.

[IprBOoaWTE HpUMEpPBl MATEMAaTHYECKHMX 3aKOHOMEPHOCTEW B IPUPOAE H
YKA3HU, paclO3HaBaTh NPOSBICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

IIprMeHATh IMOIMYyYEHHBIE 3HAHMUS Ha IPAKTUKE: aHAJIU3UPOBATH PEAJIbHBIC
CUTyallud W IIPUMEHATb HU3YYEHHBIC IIOHATHUA B IPOLIECCE IIOUCKA PELICHUS
MaTEeMaTUYECKH C(HOPMYTUPOBAHHOM MpPOOJIEMBI, MOJEIUPOBATh pPEAJbHBIE
CATyallud Ha A3BIKE TIEOMETPUM, MCCIEA0BATh IIOCTPOEHHBIE MOIEIA C
UCIOJIb30BAaHUEM I'€OMETPUUECKHUX MTOHITHI U TEOpeM, almnapara aareopsl; pelaTh
IIPAaKTUYECKUE 3aa4U, CBA3AHHBIE C HAXOXKICHUEM I'€OMETPUYECKUX BEITUYHUH.



TEMATUYECKOE INTAHUPOBAHUE

11 KJIACC
KoummyecTBo yacoB
Ne HaumeHnoBaHue pa3fesioB 1 TeM
Konrpoabusie | IlpakTnyeckue
n/n NporpamMMel Bcero
padoTbI padoTbI
1 BBenenue B ctepeoMeTpuio 10
[IpsimMbIe 1 TUIIOCKOCTH B
2 npocrpaHctse. [lapamiensHOCTh 12 1
IPSIMBIX U IJIOCKOCTEN
3 [lepnieHAUKYISPHOCTD MPSIMBIX U 12
IUIOCKOCTEN
4 VYriel MeXAY OPSAMBIMU U 10 1
IUIOCKOCTSIMU
MHororpaHHuKu 11
OO0BEMBI MHOTOI'PaHHUKOB 9 1
7 [loBTOpEHME: ceueHus, pacCTOSIHUSA 4 1
U YIJIbI
OBIIEE KOJIMYECTBO YACOB I1O 68 5 0

I[TPOTPAMME




12 KUIACC

KoaunuecTBo yacoB

Ne HaumenoBaHue pa3iesioB u
Kontpoabusie | IlpakTnueckue
n/n TeM NMPOrpaMMblI Bcero
padoThI padoTbI
Tena BpatieHus 12
2 OOBEMBI TEI 5 1
3 BexTops! U KOOpAUHATHI B 10 1
MIPOCTPAHCTBE
4 [ToBTOpEHME, 0000IIEHNE, 7 1
CHCTeMAaTH3aIis 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

[TPOT'PAMME







HOACHUTEJIBHAA 3AIIMCKA

PabGouas mnporpamma y4deOHOTO Kypca «BeposSTHOCTP M CTaTHUCTHKa»
6a3zoBoro ypoBHs s ooydaronuxcs ¢ HOJIA 11 —12 knmaccoB pa3paboraHa Ha
ocHoBe DenmepanbHOrO TOCYIAPCTBEHHOT'O 00Pa30BATEIBHOT'O CTAHIAPTa CPEITHETO
oOmiero oOpa3oBaHus, C YY€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
NPEIBABIICMBIX K MaTEMaTHYCCKOMY OOpa30BaHHUIO, W TPAIUIUNA POCCHUHCKOTO
oOpa3oBanus. Peanuzarusi mporpamMmbl O00ECNEYMBAET OBJIAJICHUE KITIOYEBHIMHU
KOMIIETEHITUSIMH, COCTABJISIONIMMH OCHOBY JUISI CAMOPA3BUTHUS U HEMPEPBIBHOTO
o0pa3oBaHuUs, EIOCTHOCTh OOIICKYJIBTYPHOTO, IMYHOCTHOT'O M IO3HABATEIHLHOTO
Pa3BUTHS JINYHOCTH O0YyYaIOIIUXCSI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

VY4eOHblli Kypc «BeposSTHOCTh M CTAaTUCTHKa» 0a30BOrO YPOBHSI SIBJISETCS
IPOJIODKEHUEM U Pa3BUTHEM OJHOMMEHHOIO ydyeOHOro Kypca 0a30BOTO YPOBHS
ocHOBHOM 1mkoybl. Kypc mpenHasHaueH st opMupoBaHus y OOyYarolIUXCs
CTaTUCTHUYECKON KYyJIbTYpbl M TIOHUMAHHS pOIU TEOPUM BEPOATHOCTEM Kak
MaTEMAaTUYECKOr0 MHCTPYMEHTA JJIs U3yUYEHUs CIy4dailHbIX COOBITUMH, BEITUYHUH U
nporeccoB. [lpu u3yueHum Kypca 0OOramaroTcsi MPEACTABICHUS YYalluXcs O
METOAaX UCCIEN0BaHU U3MEHUNBOTO MHUPA, PA3BUBAETCSA IIOHUMAaHUE 3HAYMMOCTHU
U OOLIHOCTH MaTEeMaTHYECKHUX METOJIOB IO3HAHMS KaK HEOThEeMJIEMOM YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHHS.

Conepxanue Kypca HAIpaBJIEHO Ha 3aKPEIJICHHUE 3HAHWW, MOJYyYEHHBIX IPU
W3YYEHNH Kypca OCHOBHOM IIKOJIBI U HA PA3BUTHE NPEACTABICHUM O CIy4alHBIX
BEJIMYMHAX W B3aMMOCBS3SIX MEXIYy HUMH HAa BaXXHbIX NIPUMEpaxX, CHOKETHI
KOTOPBIX ITOYEPIHYTHI U3 OKPYKAIOLIETO MUPA.

B coorBercTBUM € yKa3aHHBIMHU I€JISIMH B CTPYKType ydeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPEHEN MIKOJbl HAa 0a30BOM YpPOBHE BbIIEIIECHBI
CIIEyIOIlME OCHOBHBIE coOAepXkaTelnbHble JHMHUU: «CiydaliHple COOBITHA WU
BEpOSATHOCTNY, «CiyyaiiHble BETMUHUHBI U 3aKOH OOJIBIINX YHUCEI.

Baxnyro d4actp Kypca 3aHMMAaeT M3y4€HUE TE€OMETPUYECKOTO H
OMHOMUAJILHOTO pacCIpeeNieHnid U 3HAKOMCTBO C X HEMPEPbIBHBIMU aHAJIOTaMU
— IIOKA3aTeJIbHBIM U HOPMAJIbHBIM PACIPEACIICHUSMMU.

Conepxxanne nuHuu «CroyyaiiHble COOBITHSL M BEPOSTHOCTH»  CIYKHUT
OCHOBOM 7151 ()OPMUPOBAHMS TPEACTABICHUN O PACHPEICICHUNA BEPOSTHOCTEH
MEXIYy 3HAUECHUAMM CIyYallHbIX BEJIHMYMH, a TakXKe 3Ta JIMHUA HEoOXoAauma Kak
0aza a7 U3ydeHUs 3aKoHa OOJBIIMX 4YHMCET — (PyHIaMEHTaJIbHOIO 3aKOHA,
JNEUCTBYIOLIETO0 B TNPUPOJE U OOIIECTBE M MMEIOIIEr0 MaTeMaTHUYECKYIO



popmanuzanmio. Cam 3aKOH OOJBIIMX YMUCEN MPEAIAraercs B O3HAKOMHUTEIbHOU
(opMe ¢ MUHUMaJIbHBIM UCIOJIb30BAaHUEM MAaTEMATUYECKOro (popMain3ma.

Tembl, CBSI3aHHBIE C  HENPEPBIBHBIMU  CIyYalHbIMU  BEJIUYMHAMH,
AKLIEHTUPYIOT BHUMAaHHE LIKOJIHHUKOB HA OMNHCAHUM M HM3YYEHHH CIyYalHBIX
SBJICHUM C MOMOILBIO HENpepbIBHbIX (PYHKIUH. OCHOBHOE BHUMAaHUE YJESETCS
IIOKA3aTEeJIbHOMY W HOPMAaJbHOMY PacHpENEiICHUsIM, IPHU ITOM IPEATOIaraercs
O3HAKOMMTEIPHOE M3yuyeHHE MaTepuana Oe3 JO0Ka3aTelbCTB MPUMEHSIEMBIX
(dakToB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha wusydenue kypca «BepoSITHOCT, U CTaTUCTHMKa» Ha 0a30BOM YpOBHE
OTBOAMUTCS | yac B HEJENI0 B TEUEHHE KaXJ0ro roja oOydeHus, Bcero 68
y4eOHBIX YacOB.



COILEPKAHUE YYEBHOI'O KYPCA
11 KJIACC

[IpencraBnenre MaHHBIX C TOMOIIBI0 Tabmuir u nuarpamm. Cpennee
apumeTuyecKkoe, MenuaHa, HauOoJblllee W HauUMEHbLIEE 3HA4YCHHUs, pa3Max,
JUCHEPCHSI U CTAaHJAPTHOE OTKJIOHEHHE YUCIIOBBIX HAOOPOB.

CrnydaliHble SKCTIEpUMEHTHI (OMBITHI) U CIy4aiiHble COOBITHS. DJIeMEHTapHbIE
coObITust (ucxonbl). BepodaTHOCTh ciydailHOro coObITusi. Biau3ocTh 4acToThl U
BEPOATHOCTH  coObITHL.  CnydaifHble  ONBITBI C  PaBHOBO3MOXXHBIMU
JJIEMEHTApHBIMU  COOBITUAMHU.  BeposiTHOCTM  CcOOBITUH B ONBITaX C
PAaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH.

Omnepanuu Haj COOBITUSIMU: TepeceyeHre, 00beIUMHEHNE, TPOTUBOIIOI0KHbIE
coObITHs. Jnarpammel Ditiepa. @opMmyiia CI0KEHUS BEPOSATHOCTEM.

VYcioBHas BEPOSITHOCTb. YMHOXKEHHUE BEPOSATHOCTEH. JlepeBO CiiydyanHOro
skcrnepumenTa. @opmyria MmoaHoM BeposTHOCTH. HezaBrucuMbIe COOBITHS.

Kom6unaropnoe mpaBuino ymHoxxeHus. [lepecranoBku u axkropuan. Yucio
coueranuit. Tpeyronpauk [lackans. ®opmyna Ounoma HeroToHa.

buHapHbIi ciydaiiHblid ONBIT (MCHBITAHKE), YCIIEX U Heyaada. HezaBucumelie
uctbiTanud. Cepus HE3aBUCHUMBIX HCIBITAaHUM A0 mnepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHyIun.

Cnyuaitnas  BenmuuuHa. Pacnpenenenwe  BepodTrHocTeil.  [Iuarpamma
pactpenenenus. [Ipumepsl pacrpeneneHuii, B TOM 4YHCJIE, T€OMETPUYECKOE U
OMHOMHAIIBHOE.

12 KJIACC

UucnoBble  XapakTepUCTUKU  CIy4YaWHBIX  BEJIMYMH: MaTEMaTHYECKOe
OKMJIAHUE, IUCIIEPCHS W CTAaHJApTHOE OTKJIOHEHHWE. [Ipumepbl npuMeHeHUs
MaTEeMaTU4YECKOr0 OXKHUAAHUsA, B TOM 4YMCIIE B 3aJadax U3 IIOBCEIHEBHOW KU3HHU.
MaremaTuyeckoe oxugaHue OMHAPHOW CiyyallHON BelMYMHBI. MareMaTuyeckoe
OKMJIAHUE CYMMBI CIy4alHBIX BEJIMYMH. MaremMaTudeckoe OXUAaHue U
JUCTIEPCHUS] TEOMETPUUECKOI0 U OMHOMHUAIBHOI'O PaCIIpeieIeHUI.

3akoH OONBIIMX 4YHCET U €ro poib B HayKe, MPHUPOAE M OOIIECTBE.
Br16opounbIii MeTOM HCCIEA0BaAHU.

[IprMepbl HENpPEpPBIBHBIX CIIy4alHbIX Benu4uH. [loHATHE O TUIOTHOCTH
pacnpeneneHus. 3aaady, NPUBOJAIIME K HOpMaJIbHOMY pacnpenenenuto. [lonsatue
0 HOPMAaJIbLHOM pAacCIpeaeICHNUH.



IVIAHUPYEMBIE PE3YJIBTATbDI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE peE3yJbTAaThl OCBOEHUS MPOrpaMMbl y4EOHOro MpeaMeTra
«MaremaTuka XapakTepU3yIOTCS:

I'pa:xknanckoe BocIMTAHUE:

c(hOpMHUPOBAHHOCTBIO TPAKTAHCKOM MO3UIIMN 00YUAIOMIErocs] Kak aKTHBHOTO
U OTBETCTBEHHOI'0 WIEHAa POCCHUICKOro O0OIIeCTBa, MPEACTaBICHUEM O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYD, SIBJICHUH,
poLeyp TpakIaHCKOro oOIecTBa (BBIOOPBHI, OMNPOCHl U TMp.), YMEHHUEM
B3aHMOJICICTBOBAaTh C COLMAIBHBIMU HWHCTUTYTaMHU B COOTBETCTBUU C HX
GYHKIUSMUA U HA3HAYCHUEM.

IlaTpuoTHyeckoe BOCIUTAHUE:

c(hOopMHUPOBAHHOCTHIO POCCUNCKON IpaKAaHCKOW MJICHTUYHOCTH, YBOKCHHS K
MPOIIUIOMY Y HACTOSILIEMY POCCUUCKOM MAaT€MAaTUKH, [IEHHOCTHBIM OTHOLIEHUEM K
JOCTUKECHUSIM POCCUMCKUX MATEMAaTUKOB U POCCUMCKOW MATEMATUYECKOU IIKOJIbI,
K HCIOJB30BAaHUIO ITUX JIOCTIDKCHUN B JPYrux Haykax, TEXHOJOTHsAX, chepax
SKOHOMMKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHHEM JTyXOBHBIX LIEHHOCTEHN POCCHIICKOTO Hapoma;
c(hOpMHUPOBAHHOCTBIO  HPABCTBEHHOI'O  CO3HAHUS, OSTHYECKOTO  IIOBEACHUS,
CBSI3aHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JTOCTUKECHUN HAYKU U JIESITEIbHOCTBIO
y4€HOr0; OCO3HAHHMEM JIMYHOTO BKJIa/Ia B IOCTPOEHUE YCTONYMBOIO OyAYIIETo.

JcTeTHYEeCKOEe BOCIIMTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MUPY, BKIIOYasg 3CTETUKY MaTEMATHYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3ajad4, pEeUICHN, pacCyKJIeHUN;
BOCIIPUMMYHMBOCTBIO K MATEMaTUYE€CKUM aCIIE€KTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

du3nyecKoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTBIO YMEHHUS TIPUMEHATh MaTeMaTHYeCKUE 3HaHHS B
MHTEpecax 370pOBOro U 0e30mMacHOro o0pasa *KU3HU, OTBETCTBEHHOI'0 OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE MUTaHKE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U

OTJIbIXA, peryisipHasi busnueckas aKTUBHOCTB); (bu3nYecKoro
COBEPIIECHCTBOBAHUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTENBHOMN
NESATENbHOCTHIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYJy, OCO3HAHMEM LIEHHOCTH TPYIOJIOOUS; UHTEPECOM K
paznuuHbiM  chepam  MpoecCHOHANBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW WU €€ TMPWIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymei mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIE >KM3HEHHBIC IJIAHBI;



TOTOBHOCTBIO W  CIOCOOHOCTHIO K  MaTE€MaTHYECKOMY OOpa3oBaHUIO U
caMOOOpPa30BaHUI0 HAa TMPOTSKEHUU BCEU IKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PELICHUH MMPAKTUYECKHUX 3a]1a4 MAaTEMATUYECKOU HAIIPABJIECHHOCTH.

JKOJIOrHYeCKOe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTBIO DKOJOTUYECKOW KYJIbTYpbl, MOHUMAHUEM BIMSIHUS
COLMAIIBHO-D)KOHOMHUYECKUX IPOLECCOB HA COCTOSIHUE NMPUPOAHOM U COLIMATIBHOU
Cpelbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa OSKOJOTUYECKHX MpolJieM;
OpHMEHTAIIME HA MPUMEHEHHWE MAaTEMATUYECKUX 3HAHUW A pELICHUs 3a]ad B
00JJaCTU  OKpYXaIoIllel cpenbl, IUIAaHUPOBAHUS IIOCTYNKOB M OILIEHKH HX
BO3MOXHBIX ITOCIEACTBUM JJIs1 OKPYIKAIOLIEN CPEBI.

IleHHOCTH HAYYHOI'O NMO3HAHUSA:

c(hOpMUPOBAHHOCTHI0 MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHs HAayKM W  OOIIECTBEHHOM MPAKTUKH, MOHUMaHUEM
MaTEMaTUYECKOM HAyKd Kak cQepbl YelIOBEUeCKOW JeATeNbHOCTH, JTaroB €&
pa3BUTUS W 3HAYUMOCTH JUISl PA3BUTUS LMUBWIM3ALUU;, OBJIAJCHHUEM S3BIKOM
MaTeMaTUKA M MaTEMAaTUYECKOM KyJIbTYpOM KaK CPEIACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBJIATHh IMPOEKTHYID M HMCCIEAOBATEIbCKYIO AEATEIbHOCTh
VHJUBUIYaJbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHble pe3ysIbTaThl OCBOCHUS MPOrpaMMbl YY€OHOTO IpeaMeTa
«Marematuka» XapaKTePU3yIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HABAMENbHBIMU  OCLICMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0eticmeUsMU, YHUBEPCATbHBIMU Pe2yIAMUSHLIMU OeUCTNEUIMU.
1)  Vuusepcarvnvlie  noznasamenvHvle  Oeticmeus, — 00ecnedusarom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00y4arowuxcs (oceoeHue
Memo008  NO3HAHUA ~ OKpYJCarowe20  Mupa;  npumeHeHue  J102U4ecKux,
ucciedosamenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).
Ba3oBble Jjoruueckue JelcTBUA:
¢ BBISIBJSITh U XapaKTEPU30BATh CYIICCTBCHHBIC TMPU3HAKA MATEMATHYCCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXAYy IOHATUAMH, (OPMYITUPOBATH
ONpenesicHsl TOHATHUW; YCTaHABJIMBATH CYIIECTBCHHBIH  TpHU3HAK
KJaccu(uKaIuy, OCHOBAaHUA i OOOOIICHWS W CpPaBHEHUS, KPUTEPHUH
MIPOBOJIMUMOTO aHAJTH3A;

¢ BOCIIpUHUMATh,  (GOPMYJIHPOBATH H  NPEOOPa3OBBIBATh  CYXKICHHS:
YTBEpIUTEIbHBIC W OTPHUIIATENbHBIC, €IMHUYHBbIC, YaCTHBIE U OOIIHE;
YCIIOBHEIE;

*BBISIBJSITh ~ MaTEMaTHYECKHE  3aKOHOMEPHOCTH, B3aUMOCBSI3 U

npoTuBopeunss B (aKTaxX, MaHHBIX, HAONIOJCHHUSIX U YTBEPKICHUSX;



npenjaraTb ~ KpUTEpUM  JIJI  BBIABICHHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;

e IENIATh BBIBOJIBI C HCIOJIb30BAHUEM 33aKOHOB JIOTMKH, JEIYKTHBHBIX H
MHAYKTUBHBIX YMO3aK/IFOUEHHM, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e IPOBO/IUTD CaMOCTOSITEIBHO JI0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKAEHUN (MPSAMBbIE U OT MPOTUBHOIO), BHICTPAUBATh apryMEHTAIIUIO,
MPUBOIUTH TPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHHS Y BBIBOJIbI;

e BBIOMpaTh CHOCOO0 peuieHus y4eOHOU 3amayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOMpaTh HauOoJNee MOAXOASIIMUA C YIETOM
CaMOCTOSITEIIbHO BBIJEIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBareabckme 1eiicTBUA:

¢ ICTIOB30BaTh BOMPOCHI KAK MCCIEIOBATEIbCKUNA HHCTPYMEHT TO3HAHMUS;
dbopMynrpoBaTh BOMPOCH], (UKCUPYIOLIME MPOTUBOPEUYUE, MpoOIemMYy,
yCTaHABJIMBaTh HCKOMOE MW  JaHHOE, (OpMHUpPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3HIINIO, MHEHUE;

e IPOBOJIUTH CAMOCTOSITENILHO CIJITAHUPOBAHHBIN SKCTIEPUMEHT, UCCIEA0BAaHUE
[0 YCTAaHOBJIEHHIO OCOOEHHOCTEM MaTeMaTH4ecKoro OOBbEeKTa, SIBICHMUA,
IpOLIECCa, BBISIBJICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBJICHUSMH,
MPOLIECCAMU;

e CAMOCTOSITENIBHO (POPMYIHPOBATH OOOOIIEHUS W BBIBOABI 1O PE3yJbTaTaM
NPOBEAEHHOIO HAOJIIOJIEHUS, MCCIEAOBAHUSA, OLICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJOB U 000OIIEHUIA;

e IPOTHO3UPOBATh BO3MOXKHOE PpA3BUTHE TMpOIEcCca, a TaKXKe BbIJABUTAThH
MPEATNOIO0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ undopmanmei:

¢ BBISIBJISITH ICPUITUTHI HHPOPMAIINH, JTaHHBIX, HCOOXOAMUMBIX ISl OTBETa Ha
BOIPOC U IS pEUICHUs 3a]1a4H;

e BBIOMpaTh HH(GOPMAIIUIO U3 UICTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATH,
CHUCTEMAaTU3UPOBaTh M HHTEPIPETUPOBATH HUHGPOPMAIUIO PA3TMUHBIX
BUJIOB U ()OPM IPEACTABIICHMUS;

e CTPYKTYpUPOBaTh MHQOpPMAIIMIO, TIPEJCTABIATh €€ B pa3IMYHBIX (opMax,
WUTIOCTPUPOBATh TpadUyuecKy;

e OLICHUBATH HaAEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIILHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

2) Vuueepcanvmvie KOMMYHUKAMUGHble  OclcCmeUs, 0becnedusarom

CHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOE 00OYUAOUJUXCAL.

OO0menune:



¢ BOCIIPUHUMATH U ()OPMYIHUPOBATH CYKJEHHUS B COOTBETCTBUU C YCIOBUSIMHU
U IeNsIMU OOIIEHUS; $ICHO, TOYHO, T'PAaMOTHO BBIPAXKaTh CBOIO TOYKY
3peHHUsi B YCTHBIX W MHUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS O XOIYy
peleHus 3a7a4i, KOMMEHTHPOBATh MOJYY€HHBIN pe3yNbTar;

eB X0/i¢ 00CYKIIEHHUS 33/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXITaeMON TEMBI,
npoOJieMBbl, perraeMoi 3a/1auu, BbICKAa3bIBaTh UJI€U, HAlleJIEHHbIE HA MIOUCK
pEILlIEHUs; COIMOCTABIATh CBOM CYXIEHUS C CYXICHUSIMU JIPYTUX
YYaCTHUKOB JHMANOra, oOHApyXUBaTh Pa3IMdMe U CXOJCTBO IMO3UIIUN; B
KOppeKTHOH popme GpopMyIrpoBaTh pa3HOTIACHS, CBOU BO3PAKEHUS;

e [IPE/ICTABIIATH PE3YJbTAThl PELUICHUS 3a/1a4M, SKCIIEPUMEHTA, UCCIIEJOBAHMUS,
IPOEKTa; CaMOCTOSITEIbHO BbIOMpATh (OpMAT BBICTYIUICHHS C Y4YETOM
3a]1a4 MPe3eHTAIMA U OCOOCHHOCTEH ayAUTOPHH.

CorpyaHuyecTBo:

e IOHUMATh U HCIIOIH30BATH MPEUMYIIECTBA KOMAHIHON M MHANBUIYaTbHON
pa®oOTBl MpHU pelIeHUH Y4eOHBIX 3a/Jay; MPUHUMATH e COBMECTHOMU
JEeSITENbHOCTH, IUIAHUPOBATh  OPTaHU3AIMI0 COBMECTHOM  paboThI,
pacnpenensTh BHABI paboOT, JOroOBapUBaThCA, OOCYXKIaTh IpoIlecC U
pe3ynbTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JIIOJICH;

e Y4aCTBOBATh B IPyHNOBbIX (hopmax paboThl (00CYykAeHUS, OOMEH MHEHUH,
«MO3TOBBIE€ INTYPMBI» W WHBIC); BBINOJHATH CBOIO YacTb pabOThl U
KOOPJMHUPOBATh CBOM JEHUCTBUA C JAPYTMMH 4YJI€HAMH KOMAaHJbI;
OLIEHUBATh KaueCTBO CBOEr0 BKJaJa B OOLIMH MPOAYKT MO KPUTEPUSM,
c(OopMyTUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vuusepcanvnvie  pezynamugHuvle Oeticmaus, obecneyusarom

Gdopmuposarue cMbICI08bIX YCIMAHOBOK U HCUSHEHHBIX HABbIKOG TUYHOCTU.

Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PELICHUS 3a/1ayi, BHIOMPATh CIIOCO0 PEHICHUS C
y4ETOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pElIEHUN ¢ y4€TOM HOBOM MH(OpMAaIUH.

CaMOKOHTPOJIb:

eBIAJCTh HABBIKAMH  TIO3HABATENBbHOM  pediaeKkcud Kak  OCO3HAHHUS
COBEpIIAEMbIX JEHCTBUN U MBICIUTENBHBIX MPOILECCOB, UX PE3YJIbTATOB;
BIAJETh CIOCOOAMU  CaMOMNPOBEPKH, CAaMOKOHTPOJS —Ipolecca H
pe3ynbpTaTa pelieHrus MaTeMaTHUeCcKOH 3a1a4u;

o IPEIBUJIETh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH NPU PEIICHUH 3a7auH,
BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENLCTB,
JTAHHBIX, HAWJICHHBIX OLTNOOK, BBISIBJICHHBIX TPYIHOCTEH;



¢ OLICHMBATh COOTBETCTBUE pe3yJbTaTa 1M M YCJIOBUSIM, OOBSICHSITH
IIPUYUHBI JOCTUXKEHUSI WIM HEAOCTHKEHUS PEe3yJIbTATOB JIESITEIbHOCTH,
HAXOJUTh OMIKUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATDBI
11 KJIACC

Yurath ¥ CTPOUTH TAOIUIBI U TUATPAMMBI.

OnepupoBaTh  MOHATHSAMH:  cpeaHee — apupMeTHdyeckoe,  MeJuaHa,
HauOoJbIIee, HAUMEHbIIIEE 3HAUCHHE, Pa3MaX MAaCCHUBA YUCIIOBBIX TAHHbIX.

OnepupoBaTh MOHATUSMU: CIYYalWHBIM SKCIEPUMEHT (OIBIT) U CiIy4alHOe
COOBITHE, DJIEMEHTAPHOE COOBITHE (JIEMEHTAPHBIM HMCXOMd) CIy4aHOTO OIBITa;
HAXOJIUTh BEPOSITHOCTU B OMBITaX C PABHOBO3MOXKHBIMU CIYYailHBIMU COOBITUSIMU,
HAaXOJIUTh W CPAaBHUBATh BEPOSITHOCTU COOBITUH B M3YYEHHBIX CIydalHbBIX
AKCIIEPUMEHTAX.

Haxomute u ¢opMynupoBaTh cOOBITUSA: TEpeceueHue U OOBEAMHEHHE
JAHHBIX  COOBITUM, COOBITHE, MPOTUBOIOJOKHOE  JIAHHOMY  COOBITHIO;
MOJIb30BaThCsl TUarpaMmamMu Jisiepa U popMyIsioN CIOXKEHHs] BEpOSTHOCTEH Mpu
peuieHny 3aaad.

OnepupoBaTh MOHSATUSMH: YCIOBHAsI BEPOSITHOCTh, HE3aBHUCUMBIC COOBITHSI,;
HAaXOJUTh BEPOSATHOCTH C IOMOLIBIO MPABWJIA YMHOKEHUSA, C IIOMOIIBIO JEpEBa
CIIYYalHOTO OIIBITA.

[TpumeHsaTh KOMOMHATOPHOE MIPABUIIO YMHOXKEHHUSI TIPU PEIICHUH 3a7a4.

OnepupoBaTh NOHSATUSAMH: HCHBITAHUE, HE3ABUCUMBIC HWCIBITAHUS, CEPUs
UCIIBITAHUN, YyCIE€X M HeyJaya, HaXOAUTh BEPOSITHOCTU COOBITHMM B CepUU
HE3aBHUCHUMBIX UCTIBITAHUHN JI0 MEPBOTO yCIleXa; HaXOJUTh BEPOSITHOCTH COOBITUH B
CepHUHU UCTIbITAaHUM bepHyu.

OnepupoBaTh  MOHATUSIMHM:  Ciy4yailHass  BEJIMYMHA,  paclpeesieHue
BEPOSTHOCTEN, IMarpaMMa pacrpeacneHusl.

12 KJIACC

CpaBHHMBaTh  BEPOATHOCTM  3HAYEHUW  CIIyYallHOM  BEJIMYMHBI IO
pPacIpeaeNeHUI0 WIH C IIOMOUIBIO IHarpaMM.

OnepupoBaTh MOHITUEM MATEMATUUYECKOTO OKUIAHUS; IPUBOJIUTH IPUMEPBIL,
KaK IMPUMEHSAETCS MATEMATHYECKOE OXKHUJIAHUE CIy4YalHOW BEJIIMYUHBI HAXOJUTh
MaTEMATUYECKOE 0KUIAHUE IO JTAHHOMY PaCIpPEAEIEHUIO.

Nwmetp npecTaBieHe 0 3aKoHe O0JIbIINUX YHCE]T.

HNwmetp npencrasiieHne 0 HOpMaJIbHOM PACIPENCICHNH.



TEMATHYECKOE IIVNTAHUPOBAHHME 11 KJIACC

Ne
Tema ypoka

YypOKa

1 [IpencraBnenne qaHHBIX C TOMOIIBIO TAOJIUIl U AUATPaMM

9 Cpennee apudmerndeckoe, MeIuaHa, HaUOOJbIIEE M HANMEHBIIICE 3HAUCHMSI,
pa3Max, AUCTepCHs, CTAaHAAPTHOE OTKJIOHEHHUE YUCIOBBIX HA0OPOB

3 Cpennee apudmeTnyeckoe, MeIMaHa, HauOOJIbIIIee U HAMMEHBIICE 3HAUCHUS,
pa3max, TMCHepcHsi, CTaHAAPTHOE OTKJIOHEHHE YHUCIOBBIX HAOOPOB

4 Cpennee apudmernueckoe, MeiaHa, HauOOJbIIEE U HAUMEHbIIIEEe 3HAUCHHUS,
pa3max, IUCHepcusi, CTaHAaPTHOE OTKJIOHEHHE YHCIOBBIX HAOOPOB

5 CrnyualiHble S5KCIIEPUMEHTHI (OMbITHI) U CTy4alHbIE COOBITHS. DJIeMEHTapHbIE
COOBITHS (MCXOJIBI)

6 BepostHOCTh citydaltHOTO COOBITHS. BeposSiTHOCTU COOBITHII B OIIBITaX C
PaBHOBO3MOXHBIMH JIEMEHTAPHBIMH COOBITUSAMHU

7 BepostHocTh citydaitHoro coositus. [IpakTrueckast paborta

3 Onepanuu Ha COOBITUSIMU: TIEpeceUeHUE, O0bETUHEHUE COOBITUI,
MIPOTHUBOIIOJIOKHBIE cOObITHA. [[narpamMmbl Diinepa

9 Onepauuu Ha COOBITUSIMU: TIEpeceUeHUE, O0bETUHEHUE COOBITU,
MIPOTUBOIIOJIOKHBIE cOOBITUA. [lnarpamMmmbl Ditnepa

10 dopmyia CI0KEHUs BEPOSATHOCTEN

11 VY ciioBHas BEPOSITHOCTh. Y MHOXKEHUE BEPOATHOCTEU. [[epeBo CiiydaitHOTro
HKCIIEPUMEHTA

12 VY ciioBHasE BEPOSITHOCTh. Y MHOYKEHUE BEPOATHOCTEN. J[epeBO CiydaitHOTro
AKCIIEPUMEHTA

13 Y cnoBHAs BEPOATHOCTh. Y MHOKEHHE BEPOSTHOCTEN. JlepeBO ClIy4alHOTO
skcnepumenTa. [Ipaktuueckas pabdora.

14 DopmyJia MOJIHOW BEPOATHOCTH

15 dopmyJia OJTHOU BEPOSITHOCTH

16 dopmyiia nosHou BeposiTHOcTH. HezaBucruMbie COOBITHS

17 KoutponbHas pabora

18 KomOunaTopHOE MpaBUIo yMHOKEHUS

19 [lepecTanoBku U dakTopua

20 Yucno coueranuit

21 Tpeyronpauk Ilackans. ®opmyna buroma HeroToHa

29 bunapHblii ciiydaiiHbIil ONbIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucumblie
ucnbiTanus. Cepusi HE3aBUCUMBIX UCTIBITAHUH J0 MEPBOro ycrexa

23 Cepust HE3aBUCUMBIX UCIIBITaHUI bepHyun

24 Cepust He3aBUCUMBIX UcTbITaHuW. [IpakTHdeckas paboTa ¢ HCIOIb30BaHHEM
AIICKTPOHHBIX TaOJIUII

25 CrnydJaitnasi BeTM4rHa

26 Pacnpenenenue BeposTHocTel. Jmarpamma pacnpeaeneHus




27

CYMMa H IIPOU3BCACHUC CﬂyqaﬁHBIX BCINYNH

28 CymMma 1 Mpou3BEACHUE CIIYUYaHBIX BETUYHH

29 ITpumMepsl pactipeiesieHril, B TOM YHCIIE TeOMETPHISCKOe B OMHOMHAIIBHOE

30 [Ipumepsl pacpeneneHuii, B TOM YUCJIE€ T€OMETPUYECKOE U OMHOMHUAIBLHOE.
[TpakTuueckas pabora

31 [ToBTOpeHme, 0000IICHNE U CUCTEMATH3AIUS 3HAHHHA

32 [ToBTOpeHME, 0000IICHNE U CHCTEMATH3AIUs 3HAHUHA

33 WroroBas KoOHTpoJibHAs paboTa

34 IToBTOpenue, 06001IeHNE U CUCTEMAaTHU3aIUs 3HAHUN




TEMATUYECKOE N/TAHUPOBAHME 12 knacc

ypo Tema ypoka
Ka
1 [ToBTOpenue, o6o0MIeHNEe, cucTeMaTr3alus 3HaHui. CirydaliHbIe OTIBITHI U
BEPOSITHOCTH CIy4aHbIX COOBITHI. Cepru HE3aBUCUMBIX UCTIBITAHUIN
5 [ToBTOpenue, 06001IeHNEe, cucTemMaTr3alus 3HaHui. CirydaiiHble OTIBITHI U
BEPOSITHOCTHU CIy4YalHbIX cOObITUI. Cepun HE3aBUCUMBIX UCIIBITAHUIM
3 [ToBTOpenue, 06001IeHNE, cucTemMaTr3alus 3HaHui. CirydaiiHble OTIBITHI U

BEPOSITHOCTHU CITy4alHbIX coObITHN. Cepru He3aBUCUMBIX UCIIHITAHUHN

[ToBTOpenue, 06001IeHNE, cucTemMaTr3alus 3HaHui. CitydaliHbIe OTIBITHI U
BEPOSTHOCTH CIyYalHBIX COOBITHI. Cepru HE3aBUCUMBIX MCIIBITAHUIN

[IpuMepbl NpUMEHEHHs] MAaTEMAaTUYECKOTr0 OXKUJAaHUs (CTpaxOBaHHE, JIOTEPEs])

MaTemaTu4eckoe OKuJaHue TeOMETPUUECKOro 1 OMHOMUAIBHOTO paclpeaesIeHu

MaremaTtudeckoe OKHNOAaHUC I'COMCTPHUICCKOTO U OMHOMHUAJIBHOT'O paCHpeﬂGHGHI/Iﬁ

4
5
6 MaremaTtndeckoe 0)KMIaHNuE CYMMBI CIyYalHbIX BETUYUH
7
8
9

I[chepcym U CTAaHOAAPTHOC OTKJIOHCHHUC

10 Jlucniepcusi 1 CTaHIaPTHOE OTKIIOHEHUE

11 Jlucnepcun reoMeTpUIecKoro 1 OMHOMHAIBHOTO pacpeiesICHUs

12 IIpakTryeckas paboTa ¢ UCIOJIb30BAHUEM AJIEKTPOHHBIX TaOJIHUI]

13 3aKoH 00JIbIINX Yuced. BEIOOPOYHBIN METOT UCCIIeIOBAHU I

14 3akoH OOJBIINX YuceI. BEIOOPpOUYHBIN METO/I HCCIIeTIOBaHU I

15 [IpakTuueckas paboTa ¢ UCMOJIIb30BAHUEM AJIEKTPOHHBIX TaOJIHI]

16 WrtoroBast KOHTpoJbHAs paboTa

17 [IpuMeppl HEMPEPBIBHBIX CIyYalHBIX BEIMUUH. DYyHKIUSA ITIOTHOCTH
pacrnpenenenusi. PaBHOMepHOE pacripeielieHe U ero CBOMCTBA

18 [Iprmepsl HEMPEPBIBHBIX CIIYYaWHBIX BENUYUH. QYHKIUS TUIOTHOCTH
pacnipeneneHus. PaBHOMepHOE pacrpeielIeHHe U ero CBONCTBA

19 3a,£[il‘iﬂ, NPUBOJIAIIME K HOPMAJIBHOMY pactnpezeneHuio. OyHKIUS TUIOTHOCTH U
CBOMCTBA HOPMAJILHOTO PACTIPEICICHUS

20 [TpakTudeckas paboTa ¢ UCIOIH30BAaHUEM IJIEKTPOHHBIX TaOJIHI

21 [ToBTOpenue, 0600IIeHNE U cUcTeMaTH3aIus 3HaHui. OnucaTenbHas CTaTUCTUKA

22 [ToBTOpeHue, 00001MeHNne U cucTeMaTu3alys 3Hanuid. OnucarenbHas CTaTUCTUKA

23 [ToBTOpeHue, 0000MeHNe U cucTeMaTr3alys 3HaHui. OTBITHI ¢ PABHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITHSIMU

24 [ToBTOpenue, 00001eHnEe U cucTeMaTu3alys 3HaHui. OTBITHL ¢ PABHOBO3MOKHBIMU

9JICMCHTAPHBIMHU COOBITHSIMU

[ToBTOpenue, 06001LIEHNE U CUCTEMaTH3alMsl 3HAaHUH. BbranciaeHne BeposiTHOCTEH
25 COOBITHI C MPUMEHEHHUEM (POPMYJIT U TpaPUUECKUX METOAO0B (KOOPAHHATHAS
npsimMasi, IEpeBo, quarpamma Jitiepa)

[ToBTOpeHue, 00001IEHNE U CUCTEMATHU3alUsl 3HAaHUW. Brlurcienne BeposiTHOCTEN
26 COOBITUH ¢ TpUMEHEHUEM (popMyI U TpadUIeCKUX METOJ0B (KOOpIMHATHAS
npsimasi, IepeBo, Auarpamma Jisepa)

[ToBTOpenue, 0600IIeHNE U cUCTeMaTH3alus 3HaHUN. BeiunciieHre BeposiTHOCTEN
27 COOBITHI ¢ MpuMeHeHueM (popMyit U rpaguuecKux METOZ0B (KOOpAMHATHAS
npsimasi, IepeBo, Auarpamma Jisepa)

28 [ToBTOpeHue, 00001IeHNE U cCUCTeMaTH3allus 3HaHul. Berauciienne BeposiTHOCTEH




COOBITHIA ¢ MPUMEHEHHEM (POPMYIT U TpapUUECKUX METOAOB (KOOpIMHATHAS
npsimasi, IepeBo, Auarpamma Jisepa)

HOBTOpCHI/IG, O606HICHI/IC Hn CUCTCMAaTHU3alus 3HAHUU. CﬂyqaﬁHBIC BCJIINYMHEBI U

29 pacrpeaeneHus

30 [ToBTOpeHnue, 00001IeHNE U cucTeMaTu3alus 3HaHui. CiiyyaliHble BEIMUUHBI U
pacrpeneneHus

31 HOBTovpeHvHe, 000011IcHNE ¥ CUCTEMAaTH3allis 3HAaHUH. MaTeMaTHYeCKOe OKUJaHue
CIIY9aitHOM BEJTMYUHBI

39 HOBTovpeHvHe, 00001IIeHE U CHCTEMATH3AlMs 3HAHUH. MaTeMaTHYeCKO€e OKUIaHHE
CIIy9aifHOM BEJTMYUHBI

33 WrtoroBas KOHTposIbHAs paboTa

34 [ToBTOpeHue, 06001IeHE U CUCTEeMAaTH3aIUsl 3HAHUH
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