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YUYEBHBIN KYPC «AJIT'EBPA 1 HAUAJIA MATEMATHYECKOI'O
AHAJIN3A. BA3OBbI YPOBEHb»
MOSACHUTEJIBHAS 3AIIUCKA

PabGouas mporpamma yuebHOro Kypca «Anredpa U Hadajla MaTeMaTHYECKOTo
aHanu3a» 0a30BOro ypoBHs st oOydaromiuxcs 10 —11 knmaccoB paspaboTaHa Ha
ocHOBe DenepabHOTO TOCYIaPCTBEHHOT'O 00Pa30BaTENBHOTO CTAaHAAPTA CPETHETO
oOmero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX MHPOBBIX TpPEOOBAHMIHA,
NPEIBSABIICMBIX K MaTEMaTHYECKOMY OOpa30BaHHIO, M TPATUIIUN POCCUHCKOTO
oOpazoBanus. Peanmuzaiusi mporpaMMbl 0OECTIEUMBACT OBJAJCHUE KITFOUYEBBIMU
KOMIIETEHITUSIMH, COCTaBIISIOIIMMH OCHOBY JUISI CAMOPA3BUTHS M HETPEPHIBHOTO
00pa3oBaHus, [EJIOCTHOCTh OOIIEKYIBTYPHOTO, JIMYHOCTHOTO M TTO3HABATEIHLHOTO
Pa3BHUTHS JIMYHOCTH O00YYaIOIIUXCS.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayana MaTeMaTUYECKOTO aHAIN3a» SIBISACTCS OJHHUM U3
HamOoJee 3HAYUMBIX B IMpOrpamMMe CTaplied IIKOJIbI, MOCKOJBKY, C OJHOU
CTOPOHBI, OH OOECIeYMBAET HWHCTPYMEHTaJbHYI0 0a3zy g H3y4yeHHUs BceX
€CTECTBEHHO-HAYYHBIX KYpCOB, a C APYroil CTOPOHBI, (pOpMUpPYET JOTrUYECKOe U
a0CTpaKTHOE MBIIUJICHUE YyYalluXcs Ha YpOBHE, HEOOXOAMMOM JUIsl OCBOEHUS
KypcoB HH(POPMATHUKH, OOIIECTBO3HAHUSA, HCTOPUH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydalluecs OBJIAJIEBAIOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM
HAyKH, KOTopas GOpMyIUpPYeT CBOU JOCTHUKEHUSI B MaTeMaTHUECKOi popme.

Kypc anreOpsl 1 Hauaja MaTeMaTUYeCKOTO aHAIN3a 3aKJIaJbIBACT OCHOBY IS
YCIICIIHOTO OBJIAJICHUSI 3aKOHaMH (U3UKHU, XUMHH, OHOJOTWUH, TOHUMAHHUS
OCHOBHBIX TEHJICHIIMA HKOHOMHUKM U OOIIECTBEHHOW JKM3HHU, TIO3BOJISIET
OpPUEHTUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSAX,
YBEPEHHO HCIIOJB30BATh UX B IOBCEIHEBHOW KU3HU. B TOXe BpeMs OBIaJcHUE
a0CTpaKTHBIMU M JIOTHUYECKH CTPOTMMHU MAaTEMaTHUYECKUMH KOHCTPYKIUSIMH
pa3BHBAET YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH
YTBEPKJICHUS, UCIIOIH30BaTh 0000IIEHNE U KOHKPETH3aIMI0, abcTparupoBaHue u
aHaJIoruo, PopMHUpPyET KPeaTUBHOE U KPUTUUYECKOE MBIIIICHHE. B xo/ie uzyyeHus
anreOpbl M Hayajl MaTEMaTUYECKOro aHajiu3a B CTapliedl IIKOJE Yydaluecs
MOJIyYalOT HOBBI ONBIT PEIICHUS MPUKIAAHBIX 3a/Ja4, CaMOCTOSITEJIbHOTO
MOCTPOCHHSI MAaTEMAaTHYECKUX MOJENEH pealbHbIX CUTyallMd W HHTEpHpETaIuu
MOJIYYEHHBIX  PEUICHUM, 3HAKOMSTCS C  OpUMEpaMUd  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEW B TMPHUPOJE, HAYKE M B MCKYCCTBE, C BBIIAIOIIAMUCA
MaTeMaTUYeCKUMH OTKPBITUSIMU U UX aBTOPaMHU.



Kypc o6nagaer 3HAYMTENBHBIM BOCHHUTATEIBHBIM MOTEHI[MATIOM, KOTOPBIMA
peanusyeTcs Kak depe3 y4deOHbI Marepuall, CocOOCTBYIOMINI (OpMHUPOBAHUIO
HAy4YHOTO MHPOBO33pPEHHUS, TaK U uepe3 crnenupuxky ydeOHOU AesiTeIbHOCTH,
Tpedyromen CaMOCTOSITEIbHOCTH, AKKypaTHOCTH, MPOAOJKUTETBHOU
KOHIIEHTPAIIMM BHUMAHUS U OTBETCTBEHHOCTH 3a MOJYUYECHHBIN PE3yJbTarT.

B ocHoBe Mmetonuku oOydeHHsT aireOpe W HadallaM MaTeMaTH4eCKOro
aHaJu3a JISKUT JeATeIbHOCTHBIN MPUHIIUI O0Y4YCHUS.

Crpykrypa Kypca «Anredpa 1 Hadajia MaTeMaTHYECKOTO aHalIM3a» BKIIOYAET
CIEYIOLIUE COAEPKATEIbHO-METOAUYECKUE JUHUU: «YHHClIa W BBIUUCICHUA,
«Dynkiuu  u - rpadukuy, «YpaBHeHHUS UM HepaBeHCTBa», «Hauana
MaTeMaTUYeCKOro aHanusay, «MHokecTBa M JOTMKa». Bce OCHOBHBIE
COAEPKATEIbHO-METOANYECKUE JIMHUU H3Yy4aloTCsl HA NPOTSKEHUHU JBYX JIET
oOydeHus B cTaplied IIKOJie, €CTECTBEHHO JIOMOJIHSIS JAPYT JIpyra U MOCTETIEHHO
HACHIIIAsICh HOBBIMM Te€MaMHU U  pasfaenamu. JlaHHbBIA Kypc  SIBJsieTCS
WHTETPATUBHBIM, TIOCKOJIbKY OOBEIMHSIET B cebe cojepkaHue HECKOJIbKUX
MaTeMaTHYEeCKUX JUCIUILIUH: anredpa, TPUTOHOMETPHs, MaTEMaTUYECKUN aHalu3,
Teopusi MHOXKeCTB M Ap. Ilo mMepe Toro kak ywaruecs OBjIaJeBarOT BcE Oosee
IIUPOKUM MaTEMAaTHYECKUM aImapaToM, Yy HUX MOCIEI0BATEILHO (GOPMUPYETCS U
COBEpPIICHCTBYETCA YMEHHME CTPOUTh MAaTEMAaTHUYECKYI) MOJENb peajbHOU
CUTyallud, TPUMEHSTh 3HAHUSA, IOJyYeHHbIE B Kypce «Anrebpa M Hauaia
MaTEMaTUYECKOT0 aHaju3ay, JJIs PElIeHHUs] CaMOCTOSITENIbHO ChOopMyITUpOBAaHHOM
MaTeMaTHYECKOM 3a/1auu, a 3aTEM UHTEPIPETUPOBATH MOIYUYEHHBIN PE3YJIbTaT.

CopnepxaTtenbHO-MeTOANYECKasA JTUHUSA «YUuncna M BBIYMCIEHUS» 3aBEpIIACT
(dbopMHUpOBaHUE HABBHIKOB HMCIIOIB30BAHUS JIEUCTBUTEIBHBIX YHUCEN, KOTOPOE OBLIO
HA4aTO B OCHOBHOW ImKoje. B crapmieit mkoje ocoboe BHUMaHUE YIEISCTCS
(GbOpMHUPOBAHUIO TPOYHBIX BHIYMCIUTEIBHBIX HABBIKOB, BKIIOYAIOIMIUX B CeOs
UCIIOJIb30BaHUE DPA3IUYHbIX (OpM 3amucu JEeWCTBUTEIBHOTO 4YHUCIIA, YMEHHE
pallMOHATLHO BBINOJHATh JEWCTBUS C HUMH, JelaTh MNPUKUAKY, OLEHHUBATh
pesynbrar. OOywaromuecs TOMYyYarT HaBBIKHM NPHOTMKEHHBIX BBIUMCICHUH,
BBITIOJTHCHUS JICHCTBUM C YHCIIAMH, 3alMCaHHBIMH B CTaHIApTHOW ¢dopme,
HCMOJIb30BAHUS MATEMATUUECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHHS] U HEPABEHCTBA» PEAIM3YETCS] HAa NPOTSHKEHWH BCETO
oOydeHHMsI B CTapuied IIKOJIe, TOCKOJIBKY B KaXIOM pa3jelie MpOorpaMMbI
MPETYCMOTPEHO pEIIEHUE COOTBETCTBYIOMUX 3amad. OOydaroniuecs: oBlaeBalOT
pa3IMYHBIMUA METOJAaMHU pEUIEHUs UENbIX, PalUOHAIbHBIX, HPPALUOHAIBHBIX,
MOKA3aTeNbHbIX, JIOTApUOMHUYECKUX ¢  TPUTOHOMETPUUYECKUX  YpaBHEHUH,
HEPABEHCTB U UX cUCTEM. [loiTydyeHHBIE YMEHHS UCTIOIB3YIOTCS IPU UCCIEA0BAHUN
GYHKIMI ¢ TOMOIIBIO MPOU3BOAHOM, pEIICHUWH MPUKIAAHBIX 3ajlad M 3aJa4 Ha
HaxOXXJICHUE HAuOOJbIIMX M HAUMEHbIIUMX 3HaueHud ¢yHkuuu. J[annas



colep)karesibHas JIMHMS BKIIOYAaeT B ce0d Takke (OpMUPOBAHHE YMEHMI
BBINIOJIHATD pacuy€Thl Mo (opMynaMm, MNpeoOpa3oBaHUs UENbIX, pPalUOHAIbHBIX,
UPPALMOHANIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHHMM, a TaKKe BBIPAXKECHUH,
collepKallluX CTENeHH W Jiorapudmbl. brarogaps u3ydeHHIO airedpanyeckoro
Marepuajga IMPOUCXOAWUT  JajJbHEWINEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOIO MBIIUICHUS YyYalluXcs, (OPMUPYIOTCS HABBIKU JEIyKTUBHBIX
paccykaeHuid, paboTbl ¢  CUMBOJBbHBIMH  (opmMamu,  MpeACTaBICHUS
3aKOHOMEPHOCTE W 3aBUCMMOCTEH B BHJI€ PAaBEHCTB M HEpPABEHCTB. Airedpa
npeniaraetr d(QQEeKTUBHbIE HWHCTPYMEHTHI JUISl pEUICHUS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3374, HATJISAIHO JIEMOHCTPUPYET CBOM BO3MOYXKHOCTH KaK
A3bIKa HAYKH.

CopepxxarenbHo-MeToAnYeckass JuHUSA «DyHKUMH H TpadQUKU» TECHO
NEPEIUIETAETCS C APYTUMH JIUHUAMH Kypca, MOCKOJIBKY B KAKOM-TO CMBICJIE 3a]1a€T
NIOCJIEI0BATENIBHOCTD U3YYEHHUS Marepuana. N3yuenne CTENIEHHOM,
NOKa3aTeJIbHOM, JIorapudMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOHUCTB
U rpaduKOB, UCIOJIb30BaHUE (DYHKIMI JUIsl pelieHus 3a1ad u3 ApYruxX y4eOHBIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KAaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUN U HepaBeHCTB. [Ipu 3Tom OGonblioe BHHUMaHHE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (GOpMyJIaMu 3aBUCHUMOCTH MEXKIY
pa3TUYHBIMUA BEJIMYMHAMH, MCCIIEOBaTh IOJyYEHHbIE (QYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>kaTeabHON JTUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBBIKOB, ITO3BOJISIIOIIMX BBIPAXKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHON (opme: aHAIMTHYECKOH, rpadudeckoil u cioBecHOW. Ero msydeHue
CIIOCOOCTBYET Ppa3BUTHIO aJITOPUTMHUYECKOTO MBIIUICHHUS, CIOCOOHOCTH K
0000IIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BaHUIO aHAJIOTHH.

ConepxartenbHass nuHUS «Hadama maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYyr KaKk MaTeMaTH4YEeCKUX, TaK W MPUKIAJHBIX 33724,
JOCTYTHBIX 00YyYaroIKUMCs, Y KOTOPBIX MOSIBISETCS BO3MOKHOCTh MCCIIEI0BATh U
cTpoutTh Tpaduku (QYHKIMH, ONpeAensaTh WX HaWOONbIINE W HAUMEHBIINE
3HAUEHUs, BBIYHUCIATH IUIOMAnU (Guryp u oObEMBI Tel, HAXOAUTH CKOPOCTH H
YCKOpeHMsI IpoueccoB. JlaHHasg colepkarenpHas JIMHHAA OTKPBIBA€T HOBBIE
BO3MOXXHOCTH IIOCTPOEHUS MaTeMaTHYECKUX MOJENIEd peajbHbIX CHTyaluH,
HaXO0XJICHUS] HAWJIY4YIlIeTO PEIICHUS B MPUKIAIHBIX, B TOM YHUCJE COIMAIBHO-
SKOHOMMYECKHUX, 3aJadax. 3HAaKOMCTBO C OCHOBAMHM MaTEMaTHYECKOro aHaJIn3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMAIBHO-IOTMYECKOTO U KPEaTHBHOTO
MBIIUICHUSI, (OPMUPOBAHUIO YMEHUU pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKd B HaykKe, TEXHHMKEe M HcKyccTBe. OOyuarommecs Yy3HAIOT O
BBIJJAIOIINXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHUS MaTEMAaTUKU Kak
HayKH, U UX aBTOpax.



ConepxarenbHO-MeTOAUYECKAS TUHUS «MHOXKECTBA U JIOTUKa» B OCHOBHOM
MOCBAILIIEHA  JJIEMEHTaM  TEOPMH  MHOMKECTB.  T€0pEeTUKO-MHOKECTBEHHBIE
MPEACTABJICHUS ITPOHU3BIBAIOT BECh KYPC MIKOJIBHOM MAaTEMATHUKU U MPELIararoT
HauOosiee YHUBEPCATIbHBIN A3bIK, 0OBEAUHSIONIUM BCE pa3/iesibl MATEMaTUKU U €&
NPUWIOKEHUM, OHU CBA3BIBAIOT PAa3HbIE MATEMATUYECKUE NUCLUIUIMHBI B €IMHOE
uenoe. IloaToMy BakHO JaTh BO3MOYKHOCTH IIKOJBHUKY ITOHUMATh TEOPETUKO-
MHOECTBEHHBIA S3bIK COBPEMEHHOW MAaTEMAaTUKU W MCIIOJb30BaTh €ro IS
BBIPAXKEHHST CBOUX MBICJIEH.

B kypce «Anrebpa u Hadaza MaTEMaTHYECKOTO aHAIM3a» MPHUCYTCTBYIOT
TaK)K€ OCHOBbl MAaTEMaTH4YECKOTO MOJEIUPOBAHUS, KOTOPBIE MPU3BAHBI
chopMUpOBaTh HABBIKUA MOCTPOCHUSI MOJIEJICH peaTbHbIX CUTYaIlNH, UCCIEIOBAHMUS
ATUX MOJeNiel C MOMOIIbIO anmapara ajredpbl 1 MaTeMaTHUYecKOro aHaiu3a |
MHTEPIPETALNUN MOJTYYEHHBIX PE3YJIbTATOB. TakuWe 3aJaHUsl BIUIETCHBI B KaXKIbIU
U3 pa3ziesIoB IPOrPaMMBbl, IIOCKOJIBKY BECh MAaTepUall Kypca IIUPOKO UCIIOJIb3YETCs
IUI PEICHUs MPUKIAAHbIX 3a1a4. [[py pemeHnn peanbHbIX MPAKTUYECKUX 3a1a4
y4yaliuecss pa3BUBAIOT HAOJIOAATENbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
a0bCTparupoBaThCs, HMCIOJB30BaTh AHAJIOTHI0, 0000IIaTh W KOHKPETHU3UPOBATH
npobaeMy. JlesTeabHOCTh MO (POPMHUPOBAHUIO HABBIKOB PEIICHHS TPHUKIIATHBIX
3aJlay OpraHM3yeTcs B MpOIIecCe M3Y4YEHUsl BCEX TeM Kypca «Anredpa M Hayalia
MaTeMaTUYECKOI0 aHaJIn3ay.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

B ydyeObHOM ruraHe Ha HW3ydeHHE Kypca anreOphl M Hadajl MaTeMaTHYeCKOTO
aHaju3a Ha 0a30BOM ypOBHE OTBOJAMTCS 2 yaca B Hememo B 10 kimacce u 3 yaca B
Heneno B 11 kimacce, Bcero 3a iBa roja ooydenus — 170 gacos.

COJEPKXAHHME YYEBHOI'O KYPCA
10 KIJACC

Yucia v BbIYMCICHUS

Panmonanpabie uncna. OOBIKHOBEHHBIC W JICCATHYHBIC JPOOH, IMPOICHTHI,
OCCKOHCUHBIC  TIEpUOJMYECKHe  apoOum.  ApudmeTnyeckue  omepamuu  C
palMoOHATBLHBIMM YUCTIAMH, TPeo0pa30BaHus YUCIOBBIX BhIpakeHUM. IIpumMenenue
npoOelt M MPOLIEHTOB /ISl PEIICHUsT MPUKIAIHBIX 3a/lad W3 pa3IudHBIX OoTpaciei
3HAHWUM U PEaIbHOMN KU3HH.

JleicTBuTenbHble 4Kcia. PanuoHanbHBIE W HPPANUOHAIBHBIC YHUCIIA.
ApudmeTnyeckre omnepanuud ¢ JACUCTBUTENbHBIMH uHciamMu. [IpubnmxEHHbIE
BBIUMCJICHUS, IPaBUJIa OKPYTJICHUS, IPUKHUJIKA U OIIEHKA PE3yIbTaTa BEIYMCICHUN.



Crenenr ¢ 1ensiM  nokazatenem. CranpaptHas ¢opma  3amucu
NeUCTBUTENBHOTO  uKcia. Mcmonb3oBaHME MOAXONsAmmIe  QopMbl  3amucu
NEUCTBUTEIIBHBIX YHUCEN JJIs PEUICHHS NPAKTUYECKUX 3a7ad M MPEJACTABICHUS
JAHHBIX.

Apudpmernyeckuii  KOpeHb  HaTypalbHOM  cTemeHu.  JleWcTBus  C
apupMEeTHUYECKUMU KOPHIMU HATYpPaJIbHOUM CTENEHHU.

CuHyC, KOCUHYC M TaHT€HC YHCIOBOTO apryMeHTa. APKCUHYC, apKKOCHHYC,
ApPKTAHT€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUsS ¥ HEPABEHCTBA

ToxiecTBa U TOXKIECTBEHHBIE TTPEOOpa30BaAHUSI.

[IpeobpazoBanue TPUTOHOMETPUYECKHUX BBIPAYKCHU. OcCHOBHBIE
TPUTOHOMETpUUYECKue (HOPMYIIBL.

YpaBHeHUe, KOpEeHb YypaBHEHHMs. HepaBeHCTBO, pellIeHME HEPABEHCTBA.
Meron HHTEPBAIOB.

Pemienune 1nensix U ApoOHO-pAITMOHATIBHBIX YPAaBHEHHUN U HEPABEHCTB.

Pemienue nuppanimoHaabHbIX YPaBHEHU U HEPABEHCTB.

Penienre TpUroHOMETpUYECKUX YPAaBHEHU .

[IpruMmeHeHne ypaBHEHUM M HEPABEHCTB K PEIICHUIO MAaTEMATHYECKUX 3a/1ad
M 33]1a4 U3 PA3TMYHBIX 00J1acTel HAYKU U PEaIbHOM JKU3HHU.

DOyHKUUM U TPaPUKH

Oynknusi, crnocodsl 3amaHus GyHkuuH. ['paduk dyHkuuu. B3auMHO
oOpatHbie (QYHKITUH.

OO6nactp ompeneneHUss 1 MHOKECTBO 3HaueHuM ¢yHkuud. Hymu dynkumm.
[IpoMesxyTku 3HaKONOCTOSIHCTBA. UETHBIE U HEUETHBIE (DYHKIIUH.

CrenenHas QyHKIMS ¢ HATypaldbHBIM U IENBIM Moka3ateneMm. EE coiicTBa u
rpaduk. CBoiicTBa U rpa@uK KOpHS N-OW CTEIEHHU.

TpuroHometrpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUH YHCIIOBOTO apryMEHTa.

Havana MmaTeMaTH4eCKOro aHajamu3a

IlocnenoBaTeIbHOCTH, CITOCOOBI 3aJaHUs MOCJIeJOBATEIbHOCTEH.
MOHOTOHHBIE IOCIEA0BATEIBHOCTH.

Apudmernyeckas u reomeTpuueckas nporpeccun. beckoHeuHo yObIBarormas
reomerpuueckasi nporpeccusi. Cymma O€CKOHEYHO YyOBbIBAaIOIICH T'€OMETPHUUYECKOMN
nporpeccund. @opmysia CIOXKHBIX NMPOLEHTOB. VMCmoib30BaHWE NPOTPECCUU IS
pELICHUs pealIbHBIX 3a7a4 IMIPUKIAJHOTO XapaKTepa.

MHo:kecTBA U JIOTMKA

MHoXxecTBO, omepauuud Haja MHoXecTBaMM. Jluarpammbl Jiinepa—BeHHa.
[IpruMeHeHnE TEOPETHKO-MHOKECTBEHHOIO anmnapara JJisi ONUCAHUS PEaTbHbIX
MIPOLIECCOB U SIBJIICHU, MPU PELICHUU 3a7]a4 U3 IPYTUX yYeOHbIX IPEAMETOB.



Onpenenenue, Teopema, CIEICTBUE, JOKA3aTEIbCTBO.
11 KJJACC

Yuciaa v BbIYMCICHUS

Harypanbneie u nemnsle yncia. [IpusHaky 1e1MMOCTH LENIBIX YUCEIL.

CreneHb ¢ palMOHAIBHBIM TMTOKa3aTenaeM. CBOKWCTBA CTEIICHM.

Jlorapudm uncina. JlecssTHUHbIC U HATYpalbHbIE JOTapU(MBI.

YpaBHeHUA ¥ HEPABEHCTBA

[IpeoGpa3zoBaHue BIPAXKEHU, COACPHKAIIUX JOTrapHUPMBI.

[IpeoOpa3zoBaHre BBIpAKEHUN, COJEPKAIIMX CTEEHH C PALMOHAIBHBIM
MIOKa3aTeNEM.

[Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

IlokazarenbHblE ypaBHEHUS U1 HEPABEHCTBA.

Jlorapudmudeckue ypaBHEHHUSI 1 HEPABEHCTBA.

CucrteMbl TMHEWHBIX ypaBHEHUMN. PellleHre MPUKIAIHBIX 3a7a4 C MOMOIIbIO
CHUCTEMBI JIMHEWHBIX YPABHEHUM.

CucrteMbl 1 COBOKYITHOCTH PallUOHAIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHeHnne  ypaBHEHMH, CHUCTEM W  HEPABEHCTB K  PEILICHUIO
MaTEMaTUYECKUX 3a/lad M 3aJad U3 Pa3JIMYHbIX OOJacTell HayKu U peabHOMU
KU3HU.

DOyHKUUM U TPaPUKH

Oyukrus.  [lepuonuueckue  ¢yHkiuu. [IpoMexxyTkKM  MOHOTOHHOCTH
dbyHkuu. MakcuMyMbl 1 MUHUMYMBI (QyHKuuu. HamOomblliee W HamMeHbIIEe
3HaueHue (QYHKIMH Ha TIPOMEXKYTKE.

Tpuronomerpuyeckue GyHKIIUU, UX CBOMCTBA U rpadHKH.

ITokazarenbHas u orapudmMudeckas QyHKIIUHA, UX CBOWCTBA U TpaduKH.

Hcnons3oBanue rpadukoB QyHKIHMA IIsI PEIICHUST YPaBHCHUH W JIMHEWHBIX
CUCTEM.

Ucnonb3oBanue rpadukoB (YHKIUI A9 HCCIEIOBAaHUS MPOIECCOB U
3aBUCHUMOCTEH, KOTOpPHIE BO3HUKAIOT NPH PEHICHUU 3a7ad U3 JAPYTUX Y4EOHBIX
MPEIMETOB U PEAIIbHOM )KU3HMU.

Hayajia maTeMaTH4ecKOro aHajau3a

HenpepoiBubie GpyHkuu. Metoq HHTEPBAIOB ISl PEIIEHUS! HEPABEHCTB.

[IponsBonnas ¢yakuum. ['eomerpudeckmii u  QU3NUYECKUH  CMBICI
MIPOU3BOAHOM.

[IpousBomnHble  dneMeHTapHBIX  (QyHKIUA.  DOpMynbl  HAXOXKICHHS
MIPOU3BOTHON CYMMBI, TPOU3BEICHUS U YACTHOTO (DYHKIUH.



[IpumeHeHne mMpou3BOAHON K UCCIIENOBaHUIO (YHKIIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxaenne HauOoNbIIero 1 HAaMMEHbIIET0 3HaYeHUs] PYHKIUU Ha
OTpE3Ke.

[IpuMeHeHne NPOW3BOAHOM Ul HAXOKJICHUS HAWIY4dlIEro pPELICHUsS B
NPUKIAJHBIX 3ajayax, A OIPENCIIEHUs CKOPOCTH IpoLecca, 3aJaHHOIo
(bopMyIoi niaK rpaduKoOM.

[lepBooOpa3znas. Tabiuia nepBoOOpa3HbIX.

Wurerpan, ero reoMeTrpuuyeckud u (uU3MUYEeCKUd cMbIca. Boluucnenue
uHTerpana no gopmyne Hetorona—JleitbHuna.

IINTAHUPYEMBIE PE3YJIBTATDBI

OcBoenue y‘IC6HOI‘O npeamMeTa «MareMaTtuka» JdOJKHO oOecrieunBaTh
HJOCTMKCHHUEC HAa YPOBHC CPCIHCTO O6III€I‘O o6pa30BaH1/1;1 CICAyromuX JUIYHOCTHBIX,
MCTAIIPCAMCTHBIX U ITPCAMCTHBIX O6pa3OBaTCJII)HI)IX PE3YJILTATOB:

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pE3yNbTaThl OCBOEHHUS MPOrpPaMMbl y4yeOHOTO MpeameTa
«MaremaTrka» XapaKTepHU3yITCS:

I'paxxtaHckOoe BOCIIUTAHHUE:

c(hOpPMHUPOBAHHOCTHIO TPAXKIAHCKON MO3UITUU 00YYaIOUIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO WJIE€HAa POCCHICKOrO 0O0IlecTBa, MPEACTaBICHUEM O
MaTEMAaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHHUSA PA3IUYHBIX CTPYKTYp, SBJICHUM,
Opoleyp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aUMOJECHCTBOBATh C COLMAIBHBIMU HMHCTUTYTAMH B COOTBETCTBUU C UX
(GYHKIUSIMHA U Ha3HAYCHHUEM.

[TatproT4yeCcKO€ BOCIIUTAHUE:

c(hOopMHUPOBAHHOCTHIO POCCUICKON IpakTIaHCKOW WICHTUYHOCTH, YBAKSHHS K
MPOLUIOMY Y HACTOSIIEMY POCCUMCKOW MAaT€MaTUKH, [IEHHOCTHBIM OTHOLIEHUEM K
JOCTVKEHUSIM POCCUHUCKUX MAaTEeMaTUKOB U POCCUMCKON MATEMAaTUYECKOUN LIKOJIBI,
K WCIOJB30BAHUIO 3THUX JOCTHKEHUW B JPYTHMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCITUTAHUSA:

OCO3HaHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOrO HapoJa;
c(hOpPMHPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHS, OTUYECKOTO TIOBEICHHS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHKEHUN HAYKU U JEATEIbHOCTHIO
y4€HOr0; OCO3HAHHMEM JIMYHOTO BKJIaJla B MOCTPOEHUE YCTOMYMBOIO OyAYIIETO.

DCTETUYECKOE BOCITUTAHHUE:



ACTETUYECKUM OTHOIIEHUEM K MHUPY, BKIIOYas 3CTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ad4, pELIECHUN, pacCyKIECHUM;
BOCIIPMUMYHUBOCTBIO K MATEMAaTUYECKUM aCIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.
PU3UIECKOE BOCIUTAHUE:
c(hOpMUPOBAHHOCTHIO YMEHHMS TMPUMEHSATH MaTeMaTUYEeCKUE 3HAHUS B
HMHTEpecax 370poBOro U 6e30macHoro odpasa KU3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (30pOBOE€ MUTaHUE, COATAaHCUPOBAHHBIA PEXKUM 3aHITHUN U

OTIbIXa, perynsipHas buznueckas AKTUBHOCTB); (duznyeckoro
COBEPIIECHCTBOBAHUA, npu 3aHATHIX CIIOPTHUBHO-03/I0POBUTEILHOM
JESITEILHOCTBIO.

TpynoBoe BocluTaHue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM IIEHHOCTH TPYIOIIO0US;, UHTEPECOM K
pasnmuuHbiM  cepam  NMPodEeCCHOHATBLHOW  JESITENBHOCTH, CBA3aHHBIM  C
MaTeMaTHUKONW W €€ NPWIOKEHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeit npodeccun W peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC TUIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4YeCKOMY OOpa3oBaHUIO U
caM0oOOpa30BaHUIO HA TMPOTSIKEHUM BCEH J>XU3HU, TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUY MPAKTUYECKUX 3a7]a4 MAaTEMAaTUUYE€CKON HATPaBJICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTBHIO HKOJIOTHYECKON KYJIbTYpbl, TOHUMAaHUEM BIUSHUSA
COLMAIIBHO-3KOHOMMYECKUX IPOLIECCOB HA COCTOSIHUE NMPUPOJHOM U COLMATIBHOU
Cpelbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa HSKOJOTHMUYECKHX IpoodJieM;
OpHUEHTAllME HA NPUMEHEHUWE MAaTEMAaTHYECKUX 3HAHUW Ul pELIeHUs 3a1ay B
0o0JacTH OKpY’)Karomiel cpeapl, IUIAHUPOBAHUS TIOCTYNKOB U OICHKH UX
BO3MOJKHBIX ITOCJICICTBUI JIJISI OKPYXKAIOIIEH CPEBI.

[{erHOCTM HAyYHOTO ITO3HAHUSL:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHS HAaykKu U  OOIIECTBEHHOM MPAKTUKH, TOHHUMAaHHEM
MaTeMaTUYeCKO HayKd Kak cQepbl YEeIOBEUECKOW eATeTbHOCTH, JTaloOB €&
Pa3sBUTUS W 3HAYUMMOCTH JUISI Pa3BUTHUS LMBUJIM3ALHMHU; OBJIAJCHUEM SI3BIKOM
MAaTEMAaTHKA ¥ MaTEMAaTHYECKON KYJIbTYpOM KakK CpEICTBOM IIO3HAHUSA MHPA;
TOTOBHOCTBIO OCYLIECTBIISITh MPOCKTHYK) W HCCIENOBATEIIbCKYIO AEATEIBHOCTD
VH/IMBU1YaJbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yJabTaThl OCBOEHHUS MPOrpaMMbl Y4eOHOIo MpeaMera
«MartemaTtuka XapaKTEPU3YIOTCS OBJIaICHUEM YHUBEpCaJIbHBIMU
NO3HAGAMENbHOIMU ~ OCUCBUAMY,  VHUBEPCATbHbIMU — KOMMYHUKAMUBHLIMU
0elcmeUsAMY, YHUBEPCATbHBIMU Pe2YTAMUBHBIMU OeUCBUAMU.



1)  Vuueepcanvuvie  nosmasamenvuvle  Oelicmeusi, — 0becneyusaom
Gopmuposanue 0a306bIX KOSHUMUBHBIX NpoOYyecco8 obyuarouwuxci (oceoenue
Memooo8  NO3HAHUSL  OKpyJcailowe2o  Mupa,  NpuMeHeHue  J102UYECKUXx,
Uccne008amenbCKux onepayuti, ymeHui pabomams ¢ ungopmayueti).

ba3oBeble sloruueckue 1enCTBuUS:

e BBIBIISATH U XapaKTEPU30BATh CYIICCTBEHHBIC NMPU3HAKH MAaTEMAaTHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUH MEXAY IOHATUAMH, (OPMYIHPOBATH
OTpEeNeNICHNs]  TOHSATUH; YCTAHABIWBAaTh CYIICCTBCHHBIH  MpPU3HAK
KiIaccu(UKaIMi, OCHOBaHUS I OOOOIICHHWS W CPaBHCHHS, KPHUTCPUHU
IPOBOAMMOTO aHAJIN3A;

e BOCHPUHUMATh, (OPMYIUPOBATH M  MPEOOPa3OBBIBATH  CYKJICHHS:
YTBEPJAUTEIbHBIC W OTPHUIATCIIbHBIC, CIWHUYHBIC, YaCTHBIC W OOIIHeE;
YCIIOBHEIE;

e BBIABISATH  MAaTEMAaTHYCCKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M |
npotuBopeunss B (aKTaxX, JAHHBIX, HAOJIOJCHHUSIX W YTBEPXKICHHSIX;
npeajaratb ~ KPUTEPHH IS BBIABJICHHS  3aKOHOMEPHOCTEH W
IIPOTUBOPEUHNIL;

e JIeNaTh BBIBOJBI C HCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX H
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;

e IPOBOJUTH CaMOCTOSATENIbHO JI0Ka3aTeNbCTBa MaTEeMaTUYECKUX
yYTBEPKJEHUN (MIpsIMbIE U OT MPOTHUBHOI0), BHICTPAUBATh apTyMEHTAIIUIO,
OPUBOJUTh TPUMEPHl U KOHTPIPUMEPHI; OOOCHOBHIBATH COOCTBEHHBIE
CYXKIICHUS U BBIBOJIBI;

e BBIOMpATH CHOCOO pelieHus y4yeOHOW 3amaun (CpaBHHBATh HECKOJIBKO
BApMAHTOB pEIICHHs, BBHIOMpATh HauWOoJiee MOAXOASIIUNA C YIETOM
CaMOCTOSATEIHLHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBrle nccienoBaTenbCKue IEUCTBU:

e WCIIOJIb30BaTh BOTPOCHI KaK MCCIIENOBATEIHCKUIM WHCTPYMEHT IO3HAHMS,
dbopMynrpoBaTh BOMPOCH], (PUKCUPYIOIIUE MPOTUBOpPEUHE, MPOoOIeMy,
yCTaHABIMBaTh HWCKOMOE MW  JaHHOe, (opMuUpOBaTH  THUIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEIILHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAaHWE TIO0 YCTAHOBJCHUIO OCOOEHHOCTEW MaTeMaTHYECKOTO
0o0BeKTa, SIBICHHS, TIPOIECCA, BBIIBICHUIO 3aBUCUMOCTEH  MEXIy
00BEKTaMH, SBICHUSMH, POIIECCAMU;

e CaMOCTOSITENTbHO (OPMYIHPOBATH 0OOOIICHHSI W BBIBOJBI TIO PE3yIbTaTaM
IPOBEIEHHOTO HAOIIOACHUS, MCCIIEIOBAaHUS, OICHUBATH JTOCTOBEPHOCTH
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IICHUI;



MMPOTHO3HUPOBATH BO3MOXHOC PA3BUTUC IIPOHCCCA, a TAKIKC BbIIBHUIATb
MMPCAIOJIOXKCHHUA O €T0 PAa3BUTHHU B HOBBIX YCJIIOBHUSAX.

Paborta ¢ undopmarmeii:

2)

BBISBJIATh Ae(ULUUTHI MH(OpPMAIMKU, JAaHHBIX, HEOOXOJUMBIX IJI1 OTBETA
Ha BOITPOC U JUJI PELLCHHUS 3a/1a4u;
BbIOMpaTh  MHPOPMALIMIO W3  HCTOYHMKOB  Pa3IWYHBIX  THUIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH UH(OOPMAIUIO
Pa3IUYHBIX BUIOB U (POPM IMPEACTABICHHUS;
CTPYKTYPHpPOBATh MH(OpMaIUIO, MPEACTABIATh €€ B pa3InyHbIX (hopmax,
WLUTIOCTPUPOBATh IpadUyECcKU;
OLICHUBATH HaJEKHOCTh uH(popMaIuu o CaMOCTOSITEJIbHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

Vuueepcanvnvie  KOMMyHUKamueHwle  Oelicméus,  o0becneyusarom

CcPOPMUPOBAHHOCIL COYUANBHBIX HABLIKOE 00OYUAIOUUXCAL.
OOueHue:

BOCIIPUHMMATh H (DOPMYJIUPOBATh CYXKICHUS B COOTBETCTBHHM C
YCIIOBUSIMH M LEASAMHU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pEHHUS B YCTHBIX M NMHCBMECHHBIX TEKCTaX, JaBaTh MOSCHCHHS TIO
X0y pelieHus 3a7a9i, KOMMEHTHPOBATH ITOJIYICHHBIN PE3YIIbTaT;

B X0/i¢ OOCYKICHHS 3a/1aBaTh BOIIPOCHI 110 CYIIECTBY O0CYXKIaeMOH TEMBI,
poOJIeMBI, pelIaeMoi 3aa4H, BRICKAa3bIBATh UJICH, HAIICJICHHBIC HA MTOMCK
pCIIeHUs; COIMOCTABIIATh CBOM CYXKICHUS C CYXKICHHSIMH JIPYTHX
YYaCTHHKOB JHajora, OOHapyXKHWBAaTh pa3jMuue W CXOACTBO MO3UIUI; B
KOppeKTHOM hopme popMyTrpoBaTh pa3HOTIIACHUS, CBOU BO3PAKEHUS;
NPECTaBIATh  Pe3yJdbTaThl  pEIIeHUs  3aJadu,  OKCIICPHMCHTA,
UCCIEIOBAHUS,  IPOCKTa;  CaMOCTOSATENIbHO  BbIOMpaTh  ¢opmar
BBICTYIUICHUS C YIETOM 3a7a4 MPE3CHTAIIMA U OCOOCHHOCTEH ayIUTOPHUH.

CoTpyIHUYECTBO:

NOHMMAaTh W  HKCHOJb30BaTh  NPEUMYIIECTBA  KOMAaHAHOW U
WHANBUAYaTBEHON paOOThI MPU PEIICHUH YIEOHBIX 3a/1a4; TPUHUMATD 11EJTb
COBMECTHOW JEATEIbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOM
paboThI, pacTipeAeNaTh BUABI pabOT, JOTOBapUBATHCS, OOCYKIATh MPOIIECC
U pe3yJbTaT padoThl; 0000IaTh MHEHUS HECKOJIBKUX JIIO/ICH;

y4acTBOBATh B TPYMMOBHIX (hopMax paboTh (00CYKaeHusI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBI» M HHBIE); BBIOJHATH CBOK 4YacTh pabOThl M
KOOPJMHUPOBATh CBOM JEUCTBUS C JPYTMMU YJI€HAMU KOMAaHJbI;
OIICHMBATh KA4eCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOACHCTBHUSI.



3) Yuusepcanvnvie  pecynamuenvle Oeticmaus, obecneuusaiom
Qopmuposanue cMvlCI08bIX YCMAHOBOK U JHCUSHEHHBIX HAGLIKOG TUUHOCHIU.

Camoopranuzanus:

COCTAaBJIATh IUIAH, AITOPUTM PELIEHUS 3aJa4i, BBIOUpATh CIOCO0 PELIEHHUs C
y4ETOM MMEIOUINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHUH C Y4ETOM HOBOM MH(MOpMAIIIH.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMU TIO3HABaTEIbHOW pedIaeKcud Kak OCO3HaHHS
COBEPIIAEMBIX JIEUCTBUH M MBICIUTENBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BIAJETh cIoco0aMu  CaMOIIPOBEPKH, CaMOKOHTPOJIsS —Ipolecca U
pe3yJibTaTa pelIeHUsl MaTEMaTUYEeCKON 3a1a4H;

e TMPEIBUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh MpPH PELIEHUU
3a1a4d, BHOCHTb KOPPEKTHBBI B JIEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENbCTB, IAHHBIX, HAWIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHMBAaTh COOTBETCTBHUE pE3yJibTaTa IEIU U YCIOBUAM, OOBICHSITH
OPUYHMHBI JTOCTUKEHUS WA HEIOCTUIKEHHS PE3YJIbTATOB NESITENbHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATbBI

OcBoeHune y‘IC6HOFO KypcCa «Aﬂre6pa N HadajJa MaTCMaTHYCCKOI'O aHaJIn3a»
Ha YPOBHC CPCIAHCTO 06I[IGPO 06pa3OBaHI/I}I JOJIDKHO o0ecrneynBaTh JOCTHXKCHHC
Ciacayromux nMpeamMCTHbIX O6pa3OBaT€J'IBHI>IX PE3YJIbTATOB:

10 KIJIACC

Yucia 1 BIYMCICHUA

OnepupoBaTh TMOHATUAMH: PANHOHATBFHOE U JEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAS U JIECATUYHAS APOOb, MPOIICHTHI.

Beimonuate  apudMeTHdyeckue — omepanud ¢ pallMOHAIBHBIMU |
JEHCTBUTEIHLHBIMH YHCIIAMHU.

BrimonHaTh ipuOIMKEHHBIC BBIUMCICHUS, UCTIONB3Ys MpaBUjla OKPYTJICHHUS,
JieNaTh MPUKUIKY U OIICHKY pe3ybTaTa BRIUUCICHUMN.

OnepupoBaTh TOHATHUSMHU: CTEMEHb C IIEJNBIM TIOKa3aTeleM; CTaHAapTHas
dopma 3ammcu JAEUCTBUTENHHOTO UHWCIA, KOPEHb HATypalbHON CTEMEHHU;
MCITOJIB30BaTh MOAXOSIIYI0 (OPMY 3aITUCH JIEUCTBUTEIBHBIX YHACET JUTSl PEIICHUS
MPAKTUYECKUX 3a]1a4 U TPEJCTABICHUS TaHHBIX.

OnepupoBaTh MOHATUSMH: CHHYC, KOCHHYC ¥ TaHTE€HC TPOU3BOJIBHOTO YTIIA;
MCITIOJIB30BaTh 3aMHCh MPON3BOJIBLHOTO yria Yepe3 oOpaTHbIC TPUTOHOMETPUUCCKHE

byHKIMH.



YpaBHEHUS U HEPABEHCTBA

OnepupoBaTh NOHATHAMU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO; LEJOE,
palMOHAIIbHOE, UPPALIMOHAIILHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
ypaBHECHUE,

BoinosiHaTh npeoOpa3oBaHus TPUTOHOMETPUYECKUX BBIPAXKEHUH M pelIaTh
TPUTOHOMETPUUYECKUE YPABHEHUS.

BeinonHATh npeoOpa3oBaHMs LENBIX, PALMOHAIBHBIX M HPPALMOHAIBHBIX
BBIDQ)KEHU W  pelmaTbh OCHOBHBIE THIIBI  LEIBIX, PAalMOHAIBHBIX U
UPPALMOHAIBHBIX YPABHEHUW U HEPABEHCTB.

[IpuMeHATh ypaBHEHUSI U HEPABEHCTBA I PEIICHUS MAaTEMAaTUYECKUX 3a/1a4
¥ 33]1a4 U3 PA3IMYHbIX 00J1acTel HAYKU U PEeasIbHOM KU3HHU.

MopenupoBath peajibHble CUTyallMM Ha fA3bIKE aireOpbl, COCTaBISATh
BBIDAXKCHMS, YPABHEHUs, HEPABEHCTBA [0 YCIOBHUIO 3aJayd, HCCIEN0BaATh
OCTPOCHHBIE MOJIENIN C UCIIOJIb30BAaHUEM armapara ajnreopsl.

DYyHKIUM U TPaPUKHU

OnepupoBaTh MOHATUSAMU: (QPYHKIUS, CIIOCOOBI 3a1aHus (PyHKIMH, 00J1acTh
OTpEJICICHUs] ¥ MHOXKECTBO 3HAaueHUU (yHKIuHU, Tpaduk (GYHKIUHA, B3aUMHO
oOpaTHbIe (PYHKITHH.

OnepupoBaTh MOHATHUAMU: UYETHOCTh U HEUETHOCTh (QYHKIHUM, HYIU
(YHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBaTh rpaduku GyHKIUHN 1715 pELIeHHs ypaBHEHUH.

Crpouth 1 unTaTh rpadUKu JUHEHHON (PYHKUUHU, KBaJApaTUUHON (yHKLMHH,
CTETIEHHOM (PYHKIIMHU C IIEJIBIM ITOKa3aTesIeM.

Hcnonp3zoBaTh rpaduku (QyHKUMNH Ui  MCCIEAOBAHUS IPOLECCOB U
3aBHCHMOCTEW MpHU pEelIeHUU 3aJay U3 JAPYTUX y4eOHBIX MPEIMETOB U peaslbHOM
’KU3HU; BBIpaXXaTh (HOpPMYIaMH 3aBUCUMOCTH MEXy BETUYUHAMU.

Hayana MaTeMaTH4YeCKOIo aHaIM3a

OnepupoBaTh MNOHATUSAMHU: TIOCIEIOBATENBbHOCTb, apudmernyeckas MU
reOMETPUUYECKast IIPOrPECCUM.

OnepupoBaTh NOHATUAMU: OECKOHEYHO YyOBbIBalOIIass TreOMETpHUYecKast
nporpeccusi, cyMmma 0€CKOHEYHO yObIBaoIIe reOMEeTpUUYECKOM MPOrpeccuu.

3a1aBaTh MOCIEI0BATEILHOCTH Pa3IMUYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA NMOCIEA0BATEIILHOCTEN U IPOTPECCUM JJIsl PELLICHUS
peanpHBIX 3a7a4 NPUKIAAHOTO XapaKTepa.

MHoxkecTBa U JIOTHKA

OnepupoBaTh MOHATUAMHU: MHOXKECTBO, OIEpALlMU HaJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETHMKO-MHOXKECTBEHHBIM  ammapar Uil ONMCAHHUsA
peanbHbIX MNPOLECCOB W SBJIECHUN, NPU PELIEHUU 3a1ad U3 JPYrux Y4YeOHBIX
[IPEIMETOB.



OnepupoBaTh  MOHSITHUSIMH: omnpeneneHne,  Teopema, CJIEJICTBHE,
J0Ka3aTeIbCTBO.

11 KVIACC

Yucia v BbIYMCICHUS

OnepupoBaTh MOHATHUSAMH: HATypaJIbHOE, ILEJIO€ YHCIO; HCIOJIb30BaTh
MPU3HAKU JIEIMMOCTH LEIBbIX YHUCEN, PA3JIOKCHUE YMCIIa HA MPOCTHIE MHOXKUTEIN
JUISL PELICHUS 3a/1a4.

OnepupoBaTh MOHATUEM: CTETIEHb C PAIIMOHAJIBHBIM MTOKA3aTEIIEM.

OnepupoBaTh TMOHATUSIMU: JorapudM UuCiIa, TECATHUYHBIE W HATypajbHbIE
JorapugMsl.

YpaBHeHUsS ¥ HEPABEHCTBA

[IpuMensT, CBOWCTBA CTEMEHW ISl  NpeoOpa3oBaHUsl  BBIPAXKEHUIA;
ONEpUPOBATh MOHATUSIMH: TOKA3aTEJIbLHOE YpPaBHEHHWE M HEPABEHCTBO; pellaTh
OCHOBHBIE THUIIbI TOKA3aTEIbHBIX YPABHEHU U HEPABEHCTB.

BreimonHaTh mpeoOpa3oBaHUs  BBIPAXKEHUM, COJAEpKANIUX JIOrapuMBbl;
OTIEPUPOBATH MOHATUSIMU: JIOTApUPMUUECKOE YpaBHEHUE M HEPABEHCTBO; pEIlaTh
OCHOBHBIE THUIIBI JOTapU(MUUYECKUX YPAaBHEHUI 1 HEPABEHCTB.

HaxonuTe pemienuss mpocTedmx TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMH: CHUCTEMA JIMHEHHBIX YpaBHEHUW U €€ pEUICHUE;
UCITIOJIB30BATh CUCTEMY JIMHEHHBIX YPABHEHUN JJIS1 PEIICHUS IPAKTUYECKHUX 3a4a4.

HaxonuTh pemieHus mpoCcTEHIIMX CUCTEM U COBOKYIHOCTEN pPAIIMOHAIBHBIX
YpPaBHEHUN U HEPABEHCTB.

MopenupoBaTh pealibHbIE CUTyallMM Ha fA3BIKE aireOpbl, COCTABITH
BBIDO)KCHUS, YpPAaBHEHHUs, HEPABEHCTBA M CHCTEMBbI IO YCJIOBHUIO 3aJayH,
UCCJIEIOBATh TOCTPOCHHBIE MOJIENIH C HCTOIb30BAHUEM alllapaTta anreopsol.

DOyHKUUH U TPaPUKH

OnepupoBaTh TMOHATUSMHU: TepuoaAnYecKas  (YHKIUS, MPOMEXKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOYKM OJKCTpeMyMma (yHKIMH, HauOosbpliee U
HaWMEHbIIIee 3HA4YeHUS (QYHKIUU Ha TMPOMEXKYTKE; HCIOIb30BaTh WX IS
uccien0Banus PYHKIUH, 3a]JaHHOM TpaduKoM.

OnepupoBaTh MOHATUSAMH: TpPapUKH TOKA3ATEIHHOUW, JIOTapu(OMHUUECCKOU U
TPUTOHOMETPUYECKUX (DYHKIHMI; N300pakaTh MX HA KOOPJAWHATHOW TUIOCKOCTH H
HCMOJIB30BATH JUISl PELICHUS] YPABHEHUN U HEPABEHCTB.

N300pakaTh Ha KOOPAMHATHOW TUIOCKOCTU TpadUKH JIMHEWHBIX YpaBHEHUH
Y WCIIOJIb30BaTh UX JJIS PELICHUSI CUCTEMBI JINHEHHBIX YPaBHEHHUIA.

Ucnonw3oBate rpaduku (QyHKUMA IS HUCCIEIOBaHMS MPOIECCOB U
3aBUCUMOCTEH U3 APYTrUX y4eOHBIX NUCIUILIUH.

Hauana MaTeMaTH4eCKOro aHajau3a



OnepupoBaTh MOHATUAMU: HENPEpPbIBHAS (QYHKUHUSA; MPOU3BOJIHAA (DYHKIIHH;
HCIIOJIb30BaTh TEOMETPUUECKUN U PUINYECKHUI CMBICT TPOU3BOIHOMN JJISl PEILICHUS
3a/1au.

HaxoauTe npou3BOgHBIE 3JIEMEHTAPHBIX (PYHKIUH, BEIYUCIATD MPOU3BOIHBIE
CYMMBbI, TPOU3BEJEHUS, YACTHOTO (DYHKIIMIA.

Hcnonb3oBaTh MPOU3BOAHYIO AJIA HCCIIEOBaHUS (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBbI, TPUMEHSTh PE3yJIbTaThl HCCIEI0BAHUS K TOCTPOCHUIO TPadUKOB.

Hcnonb3oBaTh NPOU3BOAHYIO JUISL HAXOXXICHUS HAWIIYYIIErO pPEUICHUS B
IIPUKJIAJHBIX, B TOM YUCJIE COUUAIBHO-DKOHOMUYECKHUX, 3a7a4ax.

OnepupoBaTh MOHATUSIMH: T[epBoOOpa3Hass W  MHTErpall; TMOHUMATH
reoMeTpuYecKuil U GU3NUECKUN CMBICI HHTErpaja.

HaxonuTte nepBooOpa3Hble 3JeMEHTapHbIX (DYHKIMM; BBIYUCIATH MHTErpa
no ¢popmyne Herorona—JleitGHuna.

Pemate npukiiagHele 3azauv, B TOM 4YHUCJI€ COLMAJIBHO-3KOHOMHMYECKOIO U
(du3nUecKoro xapakrepa, CpeACTBAMU MAaTEMAaTHYECKOTO aHAIM3a.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
MHOK€eCcTBa pallHOHAJIBHBIX U
1 CMCTBUTEIBHEIX uKcell. PalinoHanbHbIC 14 1 bubmiorexa HOK
& -ran https://m.edso0.ru/1568aba3
ypaBHEHUS U HEPABEHCTBA
9 Oynkuuu u rpadpuku. CTeneHs ¢ 1eabiM 6 bubnuoreka [IOK
mokaszareieM https://m.edsoo.ru/1568aba3
3 Apudmernueckuil KOpeHb N—O CTETEHH. 18 1 bubnuoreka [IOK
HppanmonanbHble ypaBHEHHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
DopMmyJibl
4 TPUTOHOMETPHUU. T pUTOHOMETPUYCCKHE 22 1 bubmorera [IOK
P puH-2p P https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 [TocremoBaTeNbHOCTH U IPOTPECCHHU 5 bubmorera [JOK
s POTP https://m.edso0.ru/1568aba3
5 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 3 1 bu6mmoreka [JOK
3HAHUM https://m.edso0.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 4 0



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KVIACC

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
CreneHsp ¢ pallMOHAIBHBIM [T0KA3aTEIEM.
1 [lokazarenbHas ¢pyHkuus. [lokazarenbHble 12 1 brbmmorexa [OK
YHIIH. https://m.edsoo.ru/f11c4afd
YpaBHEHHUS W HEPABEHCTBA
Jlorapudmmueckas KITHS.
2 HorapniMquCKHe (by:BI—IIIeHI/IH " 12 bubnmorexa [IOK
p M https://m.edsoo.ru/fl1c4afd
HEpPaBEHCTBA
Tpuronome €CKUe
3| rosien Tomomomermmenee : s buGorexa LIOK
P P P https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
. bu6mmoreka [IOK
4 [IpousBonas. [Ipumenenne mpou3BOHOM 24 1 httos://m.edsoo.ru/f1cdafd
bu6mmoreka [JOK
5 14 9
HICTPall 1 eI0 NpHMEHEHHA https://m.edsoo.ru/f11c4afd
. bu6mmoreka [JOK
6 C 12 1
HCTEMET YPABHEHHH https://m.edsoo.ru/f11c4afd
7 HarypanbpHble U 1enble yncia 6 bubmotera [JOK
P t https://m.edsoo.ru/f11c4afd
[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS bu6mmoreka [JOK
8 . 18 2
3HAHUU https://m.edsoo.ru/f11c4afd
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

10 KITIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOIrPaMMbI Cpe/iHero o01mero o0pa3oBaHus
pe3yJibTara
1 YHucna v BBIYKCICHUS
11 OnepupoBaTh TOHATHSAMH: PAIMOHATBHOE M JCWCTBUTEIHHOE YHUCIIO,
' OOBIKHOBEHHAsI U IECSITUYHAs APOOb, TPOLIEHTHI
1o BemonHATe  apudMeTHdeckue omepand € PalMOHAIBHBIMH |
' JeWCTBUTENILHBIMU YHACITAMHU
13 BemonHATe  TpUOMMKEHHBIE  BBIUMCICHHS, HWCIONB3YyS  TpaBUIIa
' OKpYTJICHUS, IeJIaTh TPUKUAKY M OI[CHKY pe3yJIbTaTa BRIYUCICHUI
OnepupoBaTh MOHATUSAMU: CTENEHb C LENbIM IOKa3aTeleM, CTaHIapTHas
14 (dbopma 3anmucH AEMCTBUTEIHHOTO YKCia, KOPEHb HATypalbHOW CTETEHU;
' WCIOJIb30BaTh MOAXOAIIYI0 (JOPMY 3alUCH ACUCTBUTEIBHBIX YUCEI IS
pelIeHns MPaKTUYECKHUX 3a]au U IPEICTaBICHUS JAHHbBIX
OnepupoBaTh MOHATUSIMH: CHHYC, KOCUHYC U TAaHT€HC HPOU3BOJIHHOTO
1.5 yrila; WCIOJIb30BaTh 3allUCh IPOW3BOJLHOTO YyIJIa dYepe3 oOpaTHbIC
TPUTOHOMETpHUUYECKUE (YHKIIHH
2 VYpaBHEeHUS 1 HEPaBEHCTBA
OnepupoBaTh MOHATUSMU: TOKIECTBO, YpaBHEHUE, HEPABEHCTBO, 1IEJI0E,
2.1 paluoHaIbHOE, UppalMOHATIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPHUUECKOE YPABHEHHE
25 BoimonHATe  mpeoOpa3oBaHUs TPUTOHOMETPHUYECKUX BBIPAKCHHH U
' peliaTh TPUTOHOMETPUYECKUE YPABHEHHUSI
BoinonHaTe npeoOpa3oBaHus IENbIX, PAIIMOHAIBHBIX U UPPALIMOHATBHBIX
2.3 BBIDOKEHUI M peliaTh OCHOBHBIE THIIBI IETBIX, PAlMOHATBHBIX H
UPPAIMOHANIFHBIX YPABHEHHUI U HEPABEHCTB
24 [IpumeHsaTh ypaBHEHHUS U HEpPaBEHCTBA JIs PEIICHUS MaTeMaTHYEeCKHX
' 3a/1a4 U 3a/1a4 U3 Pa3UYHbIX 00JaCTel HaAyKU U peallbHOM KU3HH
2t MonenupoBaTh pealbHbIE CHTyallUd Ha SI3bIKE anreOpbl, COCTaBIATH

BBIPpAKCHUS, YPAaBHCHNUA, HCPABCHCTBA IO YCJIIOBUIO 3a1a4U, UCCIICAOBATH




MMOCTPOCHHBIC MOACIIN C UCIIOJIb30BAHUCM allliapara aJIFGGPH

3 OyHKIMH U TpapUKH
OnepupoBaTh MOHATUSAMH: (YHKLIHUSA, CIIOCOOBI 3amaHus (QyHKIUH,
3.1 o0nacTe oOmpeneNeHusi W MHOXECTBO 3HAUeHWH (QyHKIHMH, Tpadux
(GbyHKIMHU, B3aUMHO 0OpaTHBIE (PYHKITHH
3 OnepupoBaTh MOHATUSMH: YETHOCTh M HEYETHOCTh (YHKIWHU, HYIH
' (GyHKIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA
3.3 Wcnonb3oBats rpaduku QyHKIUN A1 peLICHUS] ypaBHEHUI
3.4 Crpoutrb u uwutaTh TrpapuKkyd JHUHEHHOW (YHKUMHU, KBaJpaTUIHON
' (yHKIMM, CTENIEHHOW (PYHKIUU C LIETBIM [T0Ka3aTeleM
Wcnonb3oBary rpapuku (yHKOUE 18 KCCIEIOBAaHUS IPOLECCOB H
35 3aBUCHUMOCTEH MpPH pEUIeHUM 3a7ad U3 APYruX y4eOHBbIX NMPEAMETOB U
' peaJibHOM  JKM3HM, BbIpaXaThb (GOpMyJIaMH 3aBUCUMOCTH  MEXIY
BEJIMYNHAMH
4 Havanma maTemaTnueckoro aHaimsa
i1 OnepupoBaTh MNOHATHSMHU: IOCIEIOBATEIbHOCTh, apH(MeTHdeckas u
' reoMeTpuYecKasi Iporpeccuu
OnepupoBaTh MOHATHAMU: OECKOHEYHO YOBIBAIOIIAsi TIeOMETpUYecKas
4.2 Mporpeccusi, CcyMma OECKOHEYHO  YOBIBAIOIICH  TIeOMETPUYECKOM
IIporpeccun
4.3 3ajaBaTh NOCIEI0OBATEIbHOCTH PA3JIMYHBIMU CIIOCO0AMHU
44 Hcnonp30BaTk CBOWMCTBA IOCJIENOBAaTEIIBHOCTEM M IPOrPEeCcCUl Ui
' pelleHus peabHbIX 3aa4 IPUKIaJHOTO XapaKTepa
5 MHoecTBa U JIOTHKA
5.1 OmnepupoBaTh NOHATUAMHI: MHOKECTBO, ONIEPALMU HAJl MHOKECTBAMHU
Hcnonbs3oBaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar i ONUCaHMA
5.2 peaJbHbIX IPOLIECCOB W SIBICHUM, NpU peleHUH 3a7ady U3 APYrux
y4EOHBIX MPEIMETOB
£ 3 OnepupoBaTb  NOHATHUAMH:  OIpPEAEICHHE, TEOpPEMA,  CIEACTBHE,

JA0Ka3aTCJIbCTBO




11 KJIACC

Kon IIpoBepsiemble MpeaAMeTHbIE Pe3YJIbTATHI 0CBOEHHUS OCHOBHOI
NpoBepPsieMOro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpelHero o01ero 00pa3oBaHus
pe3yJibTara
1 Yucna v BBIYMCICHUS
OmnepupoBaTh MOHATUSAMHU: HATypaJlbHOE, LEJIOE YHUCIO; HCIOJIH30BAThH
1.1 MPU3HAKU JEIUMOCTH UEJIbIX YHCEN, Pa3JI0)KEHUE YHCIIAa Ha MPOCThIE
MHOKHUTEIH [T PeIIeHUS 3a1a4
1.2 OnepupoBaTh MOHATHEM: CTETIEHD C PALlMOHAIILHBIM ITOKa3aTeIeM
13 OnepupoBaTh  MOHATUSAMH: JorapudM  UYUCIA, JECATUYHBIE U
' HaTypaJIbHbIE JIOTapU(pMBI
2 VYpaBHEeHUS 1 HEPaBEHCTBA
[IpumeHsTh cBOMCTBAa CTENEHM [UId MPeoOpa3OBaHUS BbIPAKEHUI,
2.1 OTIEPHPOBATh TOHATHSMH: IOKA3aTeIbHOEC YpaBHEHHE W HEPAaBEHCTBO;
pelaTh OCHOBHBIE THITHI IOKA3aTENIbHBIX YPAaBHEHHI U HEPABEHCTB
BeimonHaTe npeoOpa3oBaHus BBIPAKEHUH, COAEPXKALIMX JIOrapu(MBl;
2.2 OTIEPUPOBATH MOHATUSIMHU: JOTapru(hMUUECKOE YPaBHEHUE U HEPABEHCTBO;
pelaTh OCHOBHBIE THUIIbI JJOrApU(PMHUUECKUX YPABHEHNUN U HEPABEHCTB
2.3 HaxonuTs pemieHus npocTeHnX TpPUroHOMETPUIECKUX HEPABEHCTB
OnepupoBaTb MOHATUAMHU: CUCTEMa JIMHEHHBIX YpaBHEHMH u €
2.4 pellieHNe; UCIOIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHHWH Ul pelleHus
NPaKTUYECKUX 3a/a4
)t Haxonute  pemieHuss mnpocTeHIIMX  CUCTEM UM COBOKYMHOCTEH
' palMoHaIbHBIX YPaBHEHUN U HEPABEHCTB
MojenupoBaTh peajibHble CUTyallUM Ha S3bIKe airedpbl, COCTABIAThH
26 BBIP)XEHUS, YPABHEHUS, HEPABEHCTBA M CHCTEMbI 10 YCIOBMIO 3a7ayH,
' UccleoBaTh IOCTPOEHHBIE MOJENM C MCIOJb30BaHMEM amrmapara
anreopsl
3 OyHKIMH U TpadUKH
OmnepupoBaTh MOHATHAMHU: THepHOAWYECKas (QYHKIMS, MPOMEXKYTKH
31 MOHOTOHHOCTH (DYHKIIMH, TOUYKHU SKCTpeMyMa (DyHKIMH, HauOoJbIlee U
' HavMeHblllee 3HaYeHUs! (PYHKIIMU Ha MPOMEKYTKE; UCIOIb30BaTh UX IS
uccueoBanus GpyHKINH, 3a1aHHON rpadrKoM
3.2 OmnepupoBaTh NOHATUAMMU: I'padHUKH MOKa3aTeIbHOMN, JIOTapu(PMUUIECKON 1




TPUTOHOMETPUYECKUX (PYHKIMH; H300pakaTh WX Ha KOOPIMHATHOM

IIJIOCKOCTH U MCIIOJIB30BATh JUIS PEIICHUs YPABHEHUI U HEPABEHCTB

N300paxxaTh Ha KOOPAMHATHOW IJIOCKOCTH TpauKH JMHEHHBIX

3.3 YPAaBHEHUN M HCIIOJIb30BATh MUX Ui PELICHUS CHUCTEMbl JMHEWHBIX
YpaBHEHUH
3.4 Hcnonw3oBare rpadukn (YHKIUKA IS0 WCCICAOBAHUS IPOIECCOB H
' 3aBUCUMOCTEHN U3 APYruX yU4eOHbIX TUCHUILUIMH
4
Havana maTemaTtnueckoro aHajinsa
OnepupoBaTh TNOHATHSAMHU: HeENpepbiBHAS (QYHKIMS, T[POU3BOJHAS
4.1 (YHKIMM; HCIOJIb30BATh T'€OMETPUYECKUN U (QU3MYECKHI CMBICI
MPOU3BOJHOM JJIsl pEIICHUS 3a1a4
42 Haxomuth  mpou3BoAHBIE  3J€MEHTApHBIX  (DYHKUUN, BBIUUCIATH
' MIPOU3BOJIHBIE CyMMBI, IPOU3BEEHUS, YACTHOTO (PYHKITUIT
Hcnons3oBath TMPOM3BOAHYIO Uil  HCCAEAOBaHUS  (QYHKIIMH  HA
4.3 MOHOTOHHOCTb M 3KCTPEMYMbI, IPUMEHSTh PE3Yy/IbTaThl UCCIEI0BAHUS K
MMOCTPOCHUIO TPpaUKOB
14 Hcnonp30BaTh NpOM3BOIHYIO U1 HAXOXKACHUS HAWIYYILIErO PELICHHUS B
' MPUKIIAHBIX, B TOM YHCJIE COIIUAIBHO-3KOHOMUYECKHUX, 3a7a4ax
45 OnepupoBaTh NOHATHUAMHU: TepBOOOpa3Has W HWHTErpai;, IOHHUMATh
' reoMeTpHUecKUil U GU3NYECKUI CMBICT UHTErpaja
16 Haxomuth mepBooOpaszHble dJIEMEHTapHBIX  (PYHKLUUN, BBIYUCISATH
' uHTerpai no ¢popmyne Herotona — Jlelioaua
A7 Pewrate npukiiagHeie 3aa4y, B TOM YUCIE COLUATBHO-3KOHOMHYECKOTO

n (1)I/I31/I‘16CKOFO Xapakrepa, CpeaACTBaMU MAaTECMATHYCCKOI'O aHaJIM3a

IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

10 KITIACC

Kon

IIpoBepsieMblii JJIEMEHT COACPKAHUSA

Yucaa ¥ BEIYUCICHUS

1.1

PanumoHanpHBIE YMCIA. OOBIKHOBEHHEBIE U JACCATUYHBIC ,Z[pO6I/I, IMPOLCHTEI,




OecKOHEUHbIE  TEepUOJMUYECKHe  Ipodu.  ApudmerHueckue  Oomepamuu ¢
palMoHaIbHBIMU YHCIIaMH, NpeoOpa3oBaHMs YUCIOBBIX BbIpaxkeHuil. [Ipumenenue
npoOeil W MPOLIEHTOB JUISl PEIIeHUs] NPUKIATHBIX 33734 M3 Pa3IM4HbIX OTpaciel

3HaHUM U PEATLHOM KU3HU

[elictButenbHble  4yMcna.  PalMoHanbHBIE W MPPALMOHAIBHBIE  YHUCTA.

1.2 Apudpmernueckue omepanuu C JACHCTBUTEIbHBIMH duciIaMu. [IpuOmmkéHHbIE
BBIYMCIICHUS, IPAaBUIJIa OKPYTJIEHUS, IPUKK/IKA U OLIEHKA PE3yJbTaTa BBIUYUCICHUN
Crenenp ¢ nensiM nokaszateneM. CranmapTHass gopma 3amucH JI€HCTBUTEIBHOTO
1.3 yrcna. McnonszoBanne noaxoasiuieit GopMbl 3alUCH JIEHCTBUTENIBHBIX YHCEN IS
pelIeHNs MPaKTUYECKUX 3ajad U IPECTaBICHUS JAHHbBIX
14 Apudmernueckuil KOpeHb HaTypaJbHOW cTemeHH. JleMcTBUs ¢ apupMeTHUEeCKUMU
' KOPHSIMHU HaTypajIbHOU cTEreH!

L5 CHuHYC, KOCHHYC M TAaHT€HC 4YHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApPKTaHI'€HC YHUCIOBOTO apryMeHTa
2 VYpaBHEeHHS 1 HEpaBEHCTBA

2.1 ToxaecTBa U TOKIECTBEHHbIE TIPE0OpPa30BaAHUS

25 [IpeobpazoBanme TPUTOHOMETPUUYECKUX BBIPAKEHHIA. OcCHOBHBIE
' TpUTOHOMETpHUUYECKUE (HOPMYJIBI

23 VYpaBHeHue, KOpeHb ypaBHEHHUs. HepaBeHCTBO, pelieHHe HepaBeHCTBA. Meton
' WHTEPBAJIOB

24 Pemenue nenbix u poOHO-pallMOHANBHBIX YPaBHEHUN U HEPABEHCTB

2.5 Penrenne nppaiiMOHaIbHBIX YPABHEHUN U HEPABEHCTB

2.6 Pemrenne TpuroHOMeTpUYECKUX YPAaBHEHUI

27 [IpuMeHeHne ypaBHEHHI U HEPABEHCTB K PEUICHUI0 MAaTEMaTUYECKUX 3a/1ay U 3a7a4

. W3 pa3IUYHbIX 00JacTel HAYKH U peallbHOM KU3HU
3 OyHKIMH U TpaduKu
31 Oynkuus, crnocobbl 3amanusa ¢yuknuu. ['paduk dyHknuu. BzaunmuHo o0paTHBIE
. GbyHKIIII
3.2 OO6nacte ompefeneHUs M MHOXECTBO 3HaueHuil ¢yHkuuu. Hymn ¢dyHkumn.
. [TpomexyTku 3HAKOTIOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKITHH
33 CrenenHas (yHKIMS C HaTypalbHBIM U IIeNbIM MOKa3ateneMm. EE cBoiicTBa u
. rpaduk. CBoiicTBa u rpaduk KOpHS N-0if cTeneHn
34 Tpuronomerpudeckass OKpY>KHOCTb, ONpEAEICHUE TPUTOHOMETPUUYECKHX (YHKLUN

YHUCJIOBOIO aprymcHTa




4 Hauana maTtemaTnyeckoro aHanusa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHUSl TOCIENI0BaTEIbHOCTEH. MOHOTOHHBIC
' MOCJIEIOBATEITLHOCTH
Apudmernueckas W TeOMETpHUYECKas Mporpeccud. beckoHeuHO yOBIBaroIIas
45 reoMerpuueckas nporpeccus. Cymma OECKOHEUHO YObIBarOIIEW TeoOMETpUYECKON
' nporpeccur. Dopmyria CIOXKHBIX TPOICHTOB. MCHob30BaHWE MPOTPECCUU s
pelICHHs pealIbHBIX 3a7a49 MPUKIIATHOTO XapaKTepa
5 MHoxecTBa 1 JIOTUKa
MHoxecTBO, ormnepanuu HajJ MHOXecTBamu. Jluarpammbl Oiiniepa — Benna.
5.1 [IpuMeHeHHEe TEOPETHKO-MHOKECTBEHHOTO armapara Ui ONUCAHUS PeaTbHBIX
MIPOIIECCOB W SIBJICHUH, PU PEIICHHUH 3a/1a4 U3 IPYTUX YUCOHBIX MMPEIMETOB
5.2 Omnpenenenne, TeopeMa, CIeICTBHE, JJOKA3aTeIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Uucna 1 BIYUCICHUS
1.1 Harypanbnbie u nensie yncina. [Ipu3Haku 1e1MMOCTH HEeNbIX YHCes
1.2 Cremnenp ¢ pallMOHATIBHBIM MOKa3arenaeM. CBOWCTBA CTEIICHU
1.3 Jlorapudwm uncna. JlecaTuunbie ¥ HaTypaJbHBIE JOTapUPMBbI
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 [IpeoOpazoBaHue BhIpKEHUH, CONEPIKAIIMX JTOTAPHPMBbI
. [IpeoOpa3oBanue BEIpaKEHUI, COEPIKAIIUX CTENIEHH C PAllMOHAIBHBIM
' roKasaresjemM
2.3 [Ipumepbl TPUTOHOMETPUUECKHX HEPABEHCTB
24 [TokazarenbHble ypaBHEHUS! U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA
26 Cucrembl JMHEWHBIX ypaBHeHHWH. PemieHne mnpuUKIagHBIX 3a7a4 € TOMOIIBIO
. CHUCTEMBI JIMHENHBIX YPaBHECHUH
2.7 CucTeMbl 1 COBOKYITHOCTH pallOHATIBHBIX YPABHEHUN U HEPABEHCTB
’g [IpumeHeHne ypaBHEHUN, CUCTEM M HEPABEHCTB K PEUICHUI0 MaTEMaTHUECKUX 3a/]1a4
' Y 3aJ1a4 U3 pa3INYHbIX 00JacTel HAyKHu U peabHOM KU3HU
3 OyHKIMH U TpaduKH




Oynakius. Ilepuognueckue ¢ynkuuu. [IpoMexyTkn MOHOTOHHOCTH (DYHKIIMH.

3.1 MakcuMymMbl U MHHUMYMBI QyHKIuH. Haumbospliee M HauMeHblee 3HAYCHUE
(GyHKIMHU HAa TPOMEXKYTKE

3.2 Tpuronomerpuyeckne GyHKINHU, KX CBOHCTBA U rpaduku

3.3 [Toxa3zaTtenpHas u norapudmMuyeckas GyHKINUN, X CBOWCTBA U TPaPUKH

3.4 Hcnons3oBanue rpagukoB GyHKIUH sl peIIeHUs] YpaBHEHUH U JIMHEHHBIX CHCTEM
Wcnonb3oBanne rpadukoB  QGYHKOWA I WCCICIOBAaHHWS  TPOIECCOB |

3.5 3aBUCHUMOCTEH, KOTOpPbIE BO3HUKAIOT IPH PEIIEHUH 3a7ady M3 JPYTUX Y4eOHBIX
MIPEAMETOB U PEATbHOM )KU3HU

4 Hauana matemaTnyeckoro aHanmsa

4.1 HenpepriBHble (pyHKIIMN. MeToa HHTEPBAJIOB /1J1s1 pELIEHHs] HEPAaBEHCTB

4.2 [IpousBonnas ¢pynkuun. ['eomerpuueckuil 1 GU3NIECKHUI CMBICI TPOU3BOIHOM

43 [IpousBonHbie aneMeHTapHbIX (yHKIME. DopMyibl HAXO0XACHUS POU3BOJHON

' CYMMBI, IPOU3BEJCHUS U YACTHOTO (YHKIIMA

[IpumeHeHre TPOU3BOAHONW K HCCIENOBAHUIO (QYHKIUA Ha MOHOTOHHOCTh H

4.4 skcTpeMyMbl. HaxoskieHne HanOoJIBIIEr0 W HAaWMEHBIIETO 3HA4YeHUs (PYHKIMH Ha
OTpe3Ke
IIpumeHeHre TPOU3BOAHOM [UIsl HAXOKICHUSI HAWITYYIIEro PEeNICHHs B IPUKIIaIHBIX

4.5 3a/auax, JJIs  OMNpEAeNieHHUs CKOPOCTH TIporecca, 3adaHHOro GOpMYyJIOW WIn
rpagukoM

4.6 [TepBooOpa3nas. Tabmuia nepBooOpa3HBIX

A7 WuTerpan, ero reoMeTpuueckuil 1 pU3MUYECKUil cMbICI. BblurcieHne uHTerpana mno

dhopmyne Hetorona — JleitOanma




YUYEBHBIN KYPC «TEOMETPUSL. BA3OBBII YPOBEHb»
HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 06a30BOro ypOBHS Jis
oOyvaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TNPEIBIBIACMBIX K
MaTeMaTH4ecKOMy OOpa3oBaHUI0, U TPAAUIUMNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00ECIIEYMBACT OBJIAJICHUE KITFOUEBBIMA KOMITCTCHITUSIMH,
COCTaBJISIFOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHmUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHHOTO Pa3BUTHUS
JUYHOCTH O0YYaIOIUXCHI.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh yueOHOro Kypca TEeOMETpPHMH Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX pPE3yJbTaTOB OOydYEHHS TCOMETPHHM B HAMPABICHUU JHUYHOCTHOTO
pa3BUTHS OO0ydaromuxcs, (GopMHpOBaHUSA (YHKIIMOHAIBHOW MaTeMaTHYCCKOMN
I'PaMOTHOCTH, U3YYCHHS JIPYTUX yUYeOHBIX AUCIUIUIMH. Pa3BUTHE y 00y4Yaronuxcs
NPAaBWIBHBIX TPEJCTABICHUH O CYINIHOCTH M IPOUCXOXJICHHH T'€OMETPHYCCKHUX
aOCTpaKIMi, COOTHOIICHHH pPEaJIbHOTO M HACATBHOr0, XapaKTepe OTPaKCHHS
MaTEMaTUYECKOM HAYKOW SBJIIGHHH W TIPOLECCOB PEAbHOIO0 MHpa, MECTE
ICOMETPUHU B CUCTEME HAyK M POJIM MAaTEeMAaTHYSCKOTO MOJICIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTHUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PCHHS
yUYaluxcs, a TaKKe KayeCTB MBIIUICHHUS, HEOOXOIMMBIX IS aJanTalid B
COBPEMEHHOM OOIIIECTBE.

['eomerpust siBIsieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHHsA, TaK Kak OOECreYrBacT BO3MOXKHOCTh H3YUYCHHS Kak
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAIIPaBJICHHOCTHU, TaK U TYMaHUTAPHOM.

Jlorndeckoe MbIIUIeHHE, (GOPMHUPYEMOE TPU H3YUYCHUU OO0YyUYaAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE peIUIECHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIIBUTATh M ONPOBEPraTh
TUTOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCA TMPU PEIICHUH 3a]a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00IacTSIX AEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCJIOBHE €ro COIUAIbHOTO ObITHS, (opma
OTPaXCHUS OKPYIKAIOMIET0 MHpPA, YCIOBHUE YCIENIHOTO TMO3HAHWS W aKTUBHOTO



npeoOpa3oBaHusl  JEUCTBUTENBHOCTH. OmnepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSIET pa3Hble BUAbl YYEOHOM U TPYIOBOH JESITEIBHOCTH,
ABISCTCS OAHUM U3 MPO(PECCHOHATHHO BAXKHBIX KAadeCTB, MOATOMY aKTyalbHa
3ajaya (HOpMUPOBaHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBHIHOCTH OOpa3HOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHYECKOH EATEIbHOCTH IO MHOTUM HaTPaBICHHSIM.

Llenp ocBoeHuss mporpammbl yueOHoOro Kypca «leomerpus» Ha 06a30BOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBaTeIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOyyaromuxcss  uepe3  obOecredeHne  BO3MOXKHOCTH  NPUOOPETCHHS |
UCTIONBb30BaHMUSI CHCTEMAaTHYECKMX T'€OMETPHUECKUX 3HAHWH W JICHCTBUN,
crenUIHBIX T€OMETPUH, BOZMOKHOCTH YCIICITHOTO MPOJOHKEHUs 00pa30BaHus
0 CMIEIUAILHOCTSIM, HE CBSI3aHHBIM C MPUKJIAHBIM HCIIOIH30BAHHEM I€OMETPHH.

[IporpaMmMa 1O reomeTpuu Ha 0a30BOM YypOBHE TNpeIHA3HAYCHA MJIs
00yJaroNIXCcsl CPeTHEN IIKOJIbI, He MCIBITHIBABIIMNX 3HAYUTEIBHBIX 3aTPyTHEHUH
Ha ypOBHE OCHOBHOTO 00Iero oopazoBanus. TakuM oOpa3om, oOydaromiuecs: Ha
0a30BOM YpPOBHE JOJKHBI OCBOHMTH OOIIME MaTeMaTHUYECKUE YMEHUS, CBSI3aHHBIC
CO CHEeIUPUKON TeOMETpHH W HEOOXOAMMBIE I J>KH3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HM3YYHTh T'€OMETPHUIO Oojee
riyOOKoO, €clii B JajdbHEHIIeM BO3HMKHET HEOOXOJIMMOCTh B T'€OMETPUYECKUX
3HAHUSX B MPOPECCUOHAIBHON JESTENHHOCTH.

JlocTkeHnue 1enu OCBOEHUS TMPOTrpaMMbl OOECIIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3aAad. [IpHOpUTETHBHIMH 3aJjayaMH  OCBOEHHUS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBISIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUUM KaK YacTh MHUPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAHHUKAX M TeJlaX BpPAILCHUS
KaK O BOXXHEHMIIIMX MATEMaTUYECKUX MOJEIAX, O3BOJISIIOIINX ONKCHIBATDH
Y U3y4yaTh pa3HbIC SIBICHUS OKPYXKAIOIIEro MUpa;

e (dopMUpOBaHHE YMEHHUS paclo3HaBaTh Ha YEpTEkKaxX, MOJAEIAX U B
pealbHOM MHpE MHOTOTPaHHUKH U TeJla BPaIlCHHUS;

e OBJIAQJICHHE METOJaMH PELICHUs 3a/ay Ha MOCTPOEHUS Ha M300pakeHUsX
IPOCTPAHCTBEHHBIX (HUTYD;

e (GopMHpOBaHHE YMEHHsS ONEPUPOBATH OCHOBHBIMH TMOHATHSIMH O
MHOTOTPaHHUKAX M TeJaX BPAIICHUs U UX OCHOBHBIMH CBOWCTBaMU;

e OBIAJCHHE  AQJrOPUTMAMM  pEIIEHHS  OCHOBHBIX  THIOB  3ajady;
GopMupoBaHuE  yMEHHUS TPOBOJUTH  HECIOXKHBIE  JOKa3aTeNIbHbIC
paccyXIeHusi B XOJi¢ PEUICHHs CTEPEOMETPUUYECKHX 3a7ad U 3a4ad ¢
MPAKTHYECKUM COJIeP KaHUEM;



e pa3BUTHE MHTEJUIEKTYaIbHbBIX u TBOPYECKUX CrocoOHoCTEHN
oOyyJaromuxcs, TMO3HABAaTEILHOM  aKTUBHOCTH, HCCIIEIOBATEIbCKUX
YMEHUU, KPUTHYHOCTU MBIIIJICHUS;

e (QopmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pEIEBaHTHOU
FEOMETPUM: YMEHUE paclo3HaBaTh IMPOSBICHUS TE€OMETPUUECKUX
MNOHSATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pealbHBIX >KHU3HEHHBIX
CUTyallUsIX W TMPU U3YYECHUU APYTUX YYCOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpPMYyIUpOBATH HMX Ha S3BIKE
T€OMETPHUH U CO3/aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIIN
FEOMETPUYECKUN ammapaT Il pelieHdus MPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OIIEHUBATH MOJTYUYCHHbBIC PE3YIbTATHI.

OTAMYUTENHFHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBJISIETCSl BKJIFOUEHUE B KYpC
CTEpEOMETPUM B Hauajie €ro u3y4eHHs 3ajJay, peliaeMblXx Ha YpPOBHE
WHTYUTUBHOTO TIO3HAHUS, W OTMPEACIEHHBIM 00pa30M OpraHNU30BaHHAs padoTa HaJ
HUMH, YTO CIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTadbHEHIIIEeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenune oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4deHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-
NPaKTUYECKON AesATEIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
ydalluxcs B Kypce€ CTEpPEOMETpUU IPOBOAMUTCSA 3a CUET pEIIeHUs 3aJad Ha
Co3ZaHhe  MPOCTPAHCTBEHHBIX O00pa3oB M  3a7a4y Ha  ONEpUpPOBAHHE
POCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAUTCA C OMOPOW Ha
HATJISATHOCTh, a OINEpUpOBaHME oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaTJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COAEP KaHUsI.

OcHoBHBIE cojaepkaTelbHble JUHUU Kypca «['eometpum» B 10—11 kmaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpalieHus»,
«BEeKTOpBI U KOOPAMHATHI B IMIPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUN
pacrpenensiercs He TOJbKO M0 COAEPXKAaTeNbHbIM JIMHUSIM, HO W IO TOJaM
00y4eHUs Ha YPOBHE CpPeHEro 00IIero oopa3oBaHMs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenenEHHbIM IO ToJaM OOyYeHHs,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, dYTOOBI OBIIAJICHUE T'COMETPUUCCKUMHU
MOHSATHUSAMHU U HABBIKAMH OCYUIECTBIISIIOCH MOCIEN0BATENIBHO U MOCTYNATENbHO, C
COOTI0IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKITIOYAIINCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYarONIUXCs, PaCHIUpSs U
yriyossisi €€, 00pa3ysi IPOYHbIE MHOKECTBEHHBIEC CBS3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpun orBoaurcs 2 yaca B Hepeno B 10 knacce u 1 4ac B
Henento B 11 kiacce, Bcero 3a jaBa rojia o0ydenus - 102 yueOHbIX yaca.

COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble U IJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATHSL  CTepeOMETpuu. Touka, TmpsiMasi, MJIOCKOCTb,
npoctpancTBo. [loHATHE 00 aKCMOMAaTHYECKOM TMOCTPOCHHH CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsIMBIX B IPOCTPAHCTBE: IEpPECEKaroInecs,
napajiejbHble M CKpelluBaromuecss mnpsiMble. [lapamienbHOCTh MOpSIMBIX U
IJIOCKOCTEl B MNPOCTPAHCTBE: TNapalielibHbIE TMPAMBIE B  IPOCTPAHCTBE;
napajieIbHOCTh TPEX MPSAMBIX; MAPAUIEIBHOCTh MPSAMON U IUIOCKOCTU. YTJIBI C
COHAIPABJICHHBIMU CTOPOHAMM; YroJ MEXAY NpsMbIMH B MPOCTPAHCTRBE.
[TapamienbHOCTB MJIOCKOCTEM napaJsuiesibHbIe MJI0OCKOCTH; CBOMCTBa
napajuleNibHbIX  MiockocTed. [lpocreiimue mnpocTpaHCTBEHHbIE (UTYpHl Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapajieenurne; MoCTPOSHNEe CEYSHHIA.

[lepneHAUKYISPHOCTD MPAMON M IUIOCKOCTH: NEPIEHAUKYJIIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MPSMBIE MApPAJUIENbHBIE W NEPHNEHAUKYISPHBIE K IUIOCKOCTH,
OPU3HAK MEPIEHAUKYISIPHOCTH MPSMOA U IUIOCKOCTH, TEOopeMa O MpsSMOu
MEPIEHINKYIAPHON TUIOCKOCTU. YTJbl B IMPOCTPAHCTBE: YrOJ MEXIY HPSMON H
IUIOCKOCTBIO;  JIBYTPAHHBIM  yroJI, JIMHEHHBIM yroJl  JABYTPAHHOIO  yIJia.
[lepnieHAUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TpOeKIus  QUrypsl Ha  IUJIOCKOCTb.
[leprieHAUKYISIPHOCTD  IUIOCKOCTEW: MPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
wiockocrei. Teopema o TpE€X NepPHEHAUKYIIApaXx.

MHoOrorpaHHuKH

[ToHAATHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAaHHHKA, BBIIYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
MpU3Ma; rpaHu U OCHOBAHUS MPU3MBI; MpsiMas U HAKJIOHHAs MPU3MBbI; OOKOBasl U
TOJTHAs MTOBEPXHOCTH IIPU3MBI. [lapannenenunen, MPSMOYTOJIbHBIN
napajiejienunes; 1 ero cpoucrtsa. I[lupamupa: N-yrosmpHas nupamuja, TPaHU H
OCHOBaHUE MHUPaMUIbl; OOKOBAs U MOJHASA MOBEPXHOCTh MUPAMUIbL, IPABUIIbHAS U
yCceu€HHas mnupaMuaa. OJIEMEHTbl Mpu3Mbl © nupamuabl. [IpaBunbHbIe
MHOTOIPaHHUKHW: MOHSATHE MPAaBWIBHOTO MHOTOTPAaHHMKA; NPaBWIbHAs NpU3Ma U
MpaBUJIbHAS THMpaMUJia; MNpaBUJIbHASI TpPEYrojibHash MNHUpaMHuAa M TPaBUIbHBIN



TeTpa’ap; KyO0. llpencraBneHue o NpaBUIBHBIX MHOTOIPAHHHUKAaX: OKTadJp,
nonexa’ap u uxkocasap. CeuyeHust npu3Mbl U MAPAMHUIBI.

CummMmeTpuss B IPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOH,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPUM B IHpaMHUAAX, NapajuleNeNuIenax,
MIPAaBUJIBHBIX MHOTOTPaHHUKAX.

Bbrunciienne 31€eMEHTOB MHOTOIPAHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON TMOBEPXHOCTH MPSMON MPHU3MBI,
IUIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH U TOBEPXHOCTU TNPABWIBHOW MUPAMUIBI,
TeopemMa o MiIom@aau yceu€HHo mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
nUpaMubl, IPU3MBI.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOMIAIIMHU
OBEPXHOCTEH, 00bEMaMu OJIOOHBIX TETI.

11 KJIACC

TeJia BpalueHus

[unuaapuyeckas IOBEPXHOCT, oOpasyroniue IIUTHHIPUYCCKON
MOBEPXHOCTH, OCh MWJIMHIAPUYECKOW TmoBepXHOCTH. Llumuuap: ocHOBaHUS W
OOKOBasi TMOBEPXHOCTh, OOpasyrolias M OCh, IJIOMAAs OOKOBOW U TMOJHOM
TOBEPXHOCTH.

KoHunyeckas moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh H
BEpIIIMHA KOHMYECKON moBepxHOCTH. KOHyC: ocHOBaHMe U BeplInHa, 00pasyromas
U OCh;, IUIONIaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
o0OpasyroIiue 1 BEICOTa; OCHOBAHUS M OOKOBas IOBEPXHOCTb.

Cdepa u map: HmeHTp, paadyc, AUaMETp; IUIOMIAb IMOBEPXHOCTU CREpBhl.
Bzaumuoe pacrnonoxenue chepbl U IIIOCKOCTH; KacaTeabHas MIOCKOCTh K cepe;
TI0IIA b Cephl.

N306pakeHne Ten BpalleHus Ha MIIOCKOCTH. Pa3BépTka NUIMHIpA U KOHYCA.

KoMOuHanuu Tenm BpalmieHuss ¥ MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMMCAaHHBIA OKOJO cdepsl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK, WU TEJO
BpAIIICHMS.

[Tonsitre 06 06BEMe. OcHOBHBIC CBOMCTBA 00BbEMOB Tenn. Teopema 00 00béMe
MPSMOYTOJILHOTO Tapajuienienurena u cieactBus u3 He€. OO0BEM mHMIMHApA,
koHyca. O0BEM mapa u miomaas chepsl.

[Tomo6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennss mwivHApa (TApajUIEIbHO W TEPICHAUKYISIPHO OCH), CEUCHUS
KOHyca (TapajijieIbHOE OCHOBAHHMIO W TIPOXOJIAIIEE UYepe3 BEPINHUHY), CECUCHUS
mapa.



BexTopbl H KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mockocTy U B MpocTpaHCcTBe. Cl0)KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHUE BEKTOpa Ha 4uCio. Pa3iokeHue BekTopa 1o TpEM HEKOMIUIAHAPHBIM
BekropaM. IlpaBuiio mapauienenunena. Pemenue 3agay, CBA3aHHBIX C
IIPUMEHEHUEM IIpaBWi JACUCTBUU ¢ Bekropamu. [IpsAmoyronbHas cucrema
KoopauHaT B mpocTpaHcTBe. KoopamHatel Bekrtopa. llpocreimme 3amaun B
KOOpAMHATax. YTOoJd Mexay Bekropamu. CKalApHOE INPOU3BEIAEHUE BEKTOPOB.
Breluncnenne yrioB Mexy MPSAMBIMHA U IDIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN
METOJ IPH PEIIEHUH F'€OMETPUYECKUX 3a7aY.

IINTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIC PE3yJbTATHl OCBOCHHS TPOrpaMMbl y4E€OHOTO TMpeaMeTa
«MaTreMmaTuKa» XapakTepHU3yIOTCs:

I'paxxnanckoe BocuTaHue:

c(hOpMUPOBAHHOCTHIO IPAXKTAHCKON MO3UIIUKA 00YJAIOIIETOCs] KaK aKTHBHOTO
U OTBETCTBEHHOTO WJIE€HAa POCCHICKOro 0O0IlecTBa, MpPEACTaBICHUEM O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3IUUYHBIX CTPYKTYp, SBICHUM,
Opoleayp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aUMOJEHCTBOBATh C COLMAIBHBIMHU HMHCTUTYTAMH B COOTBETCTBUU C UX
(GYHKIUSAMHA U Ha3HAYCHHUEM.

ITaTpuoTHyeckoe BOCIMTAHUE:

c(hOopMHUPOBAHHOCTHIO POCCUICKON IPasKIaHCKON UJIEHTUYHOCTH, YBAXKEHHUS K
IPOIIJIOMY U HACTOAIIEMY POCCUMCKON MaTEMATUKH, IEHHOCTHBIM OTHOLIEHUEM K
JTOCTHKEHHUSIM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMATUUYECKOM HIKOJIBI,
K HCIOJb30BAHUIO JTUX JOCTHIKEHUW B JPYrMX HayKaX, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM IYXOBHBIX LIEHHOCTEN POCCHIICKOTO HapoJa;
c(hOpPMHPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OSTUYECKOTO TIOBEICHHS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHKCHUN HAYKU U JESITEIBHOCTHIO
y4€HOr0; OCO3HAHMEM JIMYHOTO BKJIAJIa B MOCTPOEHUE YCTOMYMBOTO OyAYIIETO.

JcTeTHYECKOe BOCIIUTAHME:

ACTETUYECKUM OTHOUIEHHEM K MHUpPY, BKIIOYAs 3CTETUKY MaTEMaTUUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
BOCIPUMMYHBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Du3nyecKoe BOCIMTAHME:



c(hOpMUPOBAHHOCTHIO YMEHHS TNPUMEHSATH MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 370poBOro u 6e30macHoro odpasa KW3HU, OTBETCTBEHHOTI'O OTHOIICHHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE NMUTaHKE, COATTAHCUPOBAHHBIA PEXUM 3aHATUU U

OTIbIXa, perynspHas busnueckas aKTUBHOCTB); (u3nUecKoro
COBEPIIEHCTBOBAHUA, npu 3aHATHIX CHOPTHUBHO-03/I0POBUTEIbHOM
JESTEIbHOCTHIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYNly, OCO3HAHUEM LIEHHOCTH TPYIO0JIOOUS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHAIBHOM  ACSATENbHOCTH, CBSA3aHHBIM  C
MaTEMaTUKON U €€ MPUIOKEHUSIMH, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBIOOD
Oynymweid mnpodeccu U peaqu30BbIBaTh COOCTBEHHbIE >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO UM  CIOCOOHOCTBIO K  MaTeMaTH4eCcKOMY OOpa3oBaHHUIO H
caM000pa30BaHUI0 HA MPOTSKEHUU BCEW JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEILICHUH MPAKTUYECKUX 3a7a4 MaTEMAaTUYECKON HAIPaBJIEHHOCTH.

JKOJI0rH4ecKoe BOCIUTAHHUE:

c(OPMHUPOBAHHOCTBIO HKOJIOTMYECKON KYJIbTYpbl, TOHUMAaHUEM BIUSHUSA
COIIMATbHO-?KOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE NMPUPOJHONW M COLMAIBHON
Cpelbl, OCO3HAaHWEM TJ00aTbHOTO XapakTepa SKOJOTHUYECKUX MpoliieM;
OpHUEHTALIMEN Ha INPUMEHEHHE MATEMAaTHUYECKUX 3HAHMWM Ul pelleHus 3a7ad B
o0nacTu OKpy’Karolled cpenbl, IUIAHUPOBAHMS MOCTYINKOB U OLEHKH UX
BO3MOJKHBIX IIOCJIEICTBUH JUIsl OKPY’KAIOLIEN CPEebI.

IleHHOCTH HAYYHOI'O NTO3HAHUSA:

c(OpPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HayKd U  OOILECTBEHHOW MPAKTUKHU, TOHUMaHHEM
MaTeMaTUYeCKOW HayKh Kak c¢epbl YelOBEYECKOM MesITeNbHOCTH, J3TarloB €€
pa3BUTUA M 3HAYMMOCTH JUId pa3BUTUA LUBUIM3ALHUM;, OBJIAJACHUEM S3BIKOM
MAaT€eMAaTUKA M MaTEeMAaTU4YECKOM KyJbTYpPOH Kak CpPEICTBOM IIO3HAHUSA MUDA,
TOTOBHOCTBIO OCYILECTBIIATH IPOCKTHYIO M HCCIEAOBATEIBCKYIO JESITEIBHOCTD
VWHJVBUAYAIBHO U B IPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIC PE3yJabTAaThl OCBOCHHUS MPOrPaMMBl y4eOHOTO MpeaMeTa
«MaremaTtuka XapaKTEPU3YIOTCS OBJIQJICHUEM YHUBEPCaTbHBIMU
NO3HAGAMENbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elCmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU OeUCMBUAMU.

1)  Vuusepcanvnuvie  nosmaseamenvhvle  Oelicméus,  obecneyusarom
Gopmuposanue 0A308bIX KOSHUMUBHBIX NPOYECCco8 obyuaruuxcs (oceoenue
Memoo0o8  NO3HAHUS — OKpyJcaowe20  mMupa,  NpUMeHeHue  J102UYeCKUux,
uccne008amenbCKux onepayuli, yMeHuil pabomamso ¢ ungopmayueti).



ba3oBble JIornuyecKune HeﬁCTBHﬂ:

BBISIBIIATh U XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKH MAaTEMaTHUYECKUX
OOBEKTOB, TMOHATHI, OTHOIICHUH MEXAY MOHATHAMH, (POPMYIHUPOBATH
OTpe/ieNieHUs] TMOHATHUW; YCTaHABIMBATh CYIIECTBEHHBIM  MpU3HAK
KJaccu(UKalMi, OCHOBaHUS 1Jii OOOOIIEHHS W CPAaBHEHUS, KpPHUTEPUU
POBOJIMMOTO aHAJIN3a;

BOCTIpUHUMATh, (opMynupoBaTh H  NpeoOpa3oBBIBATH  CYXKICHUS:
YTBEpAUTENbHBIE M OTPHUIATENbHBIC, €IWHUYHBIC, YacTHbIE W O0OIIue;
YCIIOBHBIE;

BBISIBIIATH ~ MaTEeMaTHYECKWe  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBopeunss B (akTaxX, MAaHHBIX, HAOMIOJCHUSIX € YTBEPKICHUSX;
npeiaraTh ~ KpUTEPUH  JJISl  BBISABICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNL;

JIeNiaTh BBIBOJBI C HWCIOJB30BAaHHWEM 3aKOHOB JIOTUKH, NEAYyKTHBHBIX M
VMHIYKTUBHBIX YMO3AKJIIOUEHUH, YMO3aKIIOUSHHUH 110 aHAJIOTHH;
POBOJIUTH CaMOCTOSITEITLHO JI0Ka3aTeIbCTBA MaTeMaTHYECKUX
yTBEpXkACHUN (TPSMBIE U OT MPOTHBHOTO), BEICTPANBAaTh apryMEHTAIUIO,
NPUBOANTH TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBCHHBIE
CYXKIICHUS U BBIBOJIBI;

BBIOMpATh CIOCO0 permieHus ydeOHOW 3ajadyu (CpaBHUBATH HECKOJBKO
BApMAHTOB pEIIeHHs, BHIOMpaTh HauOoJiee MOAXOAAIUNA C YIETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBrble ucciaenoBarejabCcKkue AeCTBHA:

UCIIOJIb30BaTh BOTMPOCHI KaK HCCIEIOBATEIHCKUNA MHCTPYMEHT MO3HAHUS;
dbopMyIUpoBaTh BOMPOCHL, (UKCUPYIOIIHME TMPOTHBOpEUYHE, MpPoOsIeMy,
yCTaHABIMBaTh HWCKOMOE MW  JaHHOe, (opMuUpoBaTh  THUIOTE3Y,
apryMEeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

IPOBOJUTH CaMOCTOSITEIIbHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHWE 10 YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTH4YECKOTO
0o0BeKTa, SIBICHHS, TIPOIECCA, BBHIIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SBICHUSIMH, POIIECCAMU;

CaMOCTOATEIHHO (POpMYIUPOBATH 00OOIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
IPOBEIEHHOTO HAOIIOACHUS, WCCIIEAOBAHUS, OIICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJOB U 0O00OIIECHUI;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIBUTATH
MIPEIOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pabora ¢ ungopmaumeii:

BBIABIIATH AeDUIIMTHI MHGOpPMAIIMK, JAHHBIX, HEOOXOIUMBIX MJISI OTBETA
Ha BOIPOC U JJIsI PEIICHUS 3a]1a4H;



2)

BbIOMpaTh  MHPOPMALUIO W3  UCTOYHHKOB  Pa3jIWYHBIX  THIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OPMAIUIO
pa3IUYHBIX BUIOB U (POPM MPEACTABICHHUS;
CTPYKTYpPHpPOBaTh MH(OpMALUIO, MIPEACTABIATh €€ B pa3InuHbIX (hopmax,
WLUTIOCTPUPOBATh IpadUyECcKy;
OLICHUBATh HaJEKHOCTh uH(popmMauu o CaMOCTOSITEIILHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

Vuueepcanvnvie  KOMMyHUKamu@Hwle  Oeticméus,  obecnevusarom

CcGhOpMUPOBAHHOCMb COYUANBHBIX HABLIKOE 00)YUAIOUJUXCHL.
Oo0menue:

BOCIPUHMMATh U  (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LETSIMU OOILIEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOUYKY 3pEHHUSI B YCTHBIX M NMHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly peleHus 3a/1a4i, KOMMEHTHUPOBATh MOTYUYEHHBIA PE3YNbTaT;

B X0JIe 00CYXJACHHS 3a/1aBaTh BOMPOCHI 1O CYIIECTBY 00CYKIa€MOM TEMBI,
npo0OJIeMbl, perraeMoi 3ajaun, BhICKa3bIBaTh UJI€H, HAlLIEJICHHBIE HAa TTOUCK
pELICHHs; COIMOCTAaBJISATh CBOM CYXKICHUS C CYXKICHUSMU JPYTUX
YYaCTHUKOB JMAaNiora, OOHApYXKMBATh Pa3ju4he M CXOJACTBO MO3HIIUI; B
KOppeKTHOU (hopme GOpMyITHpPOBATH PA3HOTIIACHS, CBOM BO3PAYKEHUS;
NpENCTaBIsATh  pe3yjibTaThl  pEIIeHUs  3aJauyd,  JKCIEPUMEHTa,
UCCJIEIOBAaHUsA,  TPOEKTa;  CaMOCTOSTEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YU4ETOM 3aJ1a4 MPE3CHTAMH U OCOOCHHOCTEN ayTUTOPUH.

CoTpyaHun4ecTBo:

3)

NOHMMAaTh W HUCIOJIb30BaTh  MNPEUMYyIEecTBA  KOMAHIHOW |
UHAUBUAYaTbHON paOOThI MPU PEIICHUH YYEOHBIX 3a1a4; TPUHUMATD 11€JTb
COBMECTHOM JESTENbHOCTH, IUIAHUPOBATh OPraHU3aIi0 COBMECTHOMU
paboTHI, pacrpeessaTh BUABI padoT, TOrOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3yabTaT paboThl; 00001IaTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBATh B TPYMNMOBBIX (hopMax paboThl (00CYKaeHus1, 0OMEH MHEHHH,
«MO3TOBBIE IITYPMbD» W WHBIC); BBIMOJHITH CBOI YacTh palbOTHl U
KOOPJIUHUPOBATh CBOM JEHCTBUSA C JPYTUMH YJIeHAMU KOMAaHJIbI;
OIICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPHUTEPHUSIM,
c(hOpMyTHPOBAHHBIM YYaCTHUKAMU B3aMMOICHCTBHS.

Vuueepcanvnvie  pezynamuenuie Oeticmaus, obecneuusaiom

Gdopmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS8 TUUHOCHIU.
Camoopranusanus:

COCTaBJIAITh IJIaH, aJITOPUTM PELIEHUS 3aJ]a4H, BEIOUPATh CIOCOO pelieHus
C y4€TOM UMEIOLIUXCSL PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,



apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUHN ¢ y4ETOM HOBOU
uH(popmanuu.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMU TIO3HABATEIbHOW pedIaeKcud Kak OCO3HaHHS
COBEpILIAEMBIX JECHCTBUN M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJaJE€Th CIOCOOAMHM  CAMOINPOBEPKH, CAMOKOHTpPOJIS Ipolecca U
pe3yJibTaTa peleHUsl MAaTEMaTU4YEeCKON 3a1auH;

e INPEABUIETb TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTh IIPU pELICHUU
3a7la4d, BHOCUTb KOPPEKTHBBI B [EITEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENbCTB, IAHHBIX, HAWIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OICHMBAaTh COOTBETCTBHUE pE3yJibTaTa IEJIU U YCIOBUIM, OOBICHSITH
IIPUYUHBI JTOCTHKECHUS WIM HENOCTMIKEHUS PEe3yJIbTATOB JESITEIbHOCTH,
HaXOAMUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

NPEAMETHBIE PE3YJIBTATHI

10 KJIACC

OnepupoBaTh MOHATHIMU: TOYKA, MPsMasi, TNIOCKOCTb.

[IpyuMeHsATh aKCMOMBI CTEPEOMETPUM M CIEACTBUS U3 HHUX IPU PEHICHUH
reOMETPUYECKUX 3aa4.

OnepupoBaTh MOHATUAMU: TAPAIEIBHOCTDh U MEPIEHAUKYISIPHOCTD MPSMBIX
U IJIOCKOCTEM.

KnaccudummpoBaTth B3aMHOE pPACIOJIOKEHHE MPSAMBIX M IJIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHSATUSMH: JIBYTPAHHBIA YTOJ, TpaHU ABYTPaHHOTO YIJia,
pedpo IBYrpaHHOTO yria; JUHEHHBIA YroJl JBYTPAHHOTO yTIiia; rpaaycHas Mepa
JIBYTPaHHOTO yTJa.

OnepupoBaTh TMOHATUSMU: MHOTOTPAHHHK, BBIMYKIbIA M HEBBITYKJIBIHI
MHOT'OTPaHHUK, 3JIEMEHThl MHOTOI'PAHHUKA, IPABUIBHBIN MHOTOIPaHHUK.

Pacno3naBaTh OCHOBHBIE BHUIbl MHOTOI'PAHHUKOB (NHpaMHaa; MpPHU3MA,
MPSIMOYTOJIbHBIN TapajuieNienumes, Kyo).

KnaccudummpoBate  MHOTOTpaHHUKH, BbIOMpass ~ OCHOBaHUA  JUIS
Kkimaccuukanuu (BBIMYKIbIE W HEBBIMYKJIBIE MHOTOTPAHHUKHU; TPaBUILHBIC
MHOTOTPAaHHUKU; MPSMbI€ U HAKJIOHHBIE MPHU3MBbI, TapajlIeNICUIE/Ibl).

OnepupoBaTh NOHATHIMU: CEKYIIasl MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBICHATH IPUHITUIIBI TOCTPOSHUS CEYCHUH, UCTIONB3YS METOJI CIIEOB.

CtpouTh CeY€HHUSI MHOTOIPAHHUKOB METOJOM  CIIEJIOB, BBINOJIHSTH
(BBIHOCHBIE) MJIOCKME YEPTEXKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUA
CBEpXY, COOKY, CHHU3Y.



Pemiats 3a1aun Ha HaX0XkJACHUE TE€OMETPUUYECKUX BEJIUYUH M0 00pa3laM uiu
aNropuTMaM, NPUMEHSA HW3BECTHBIE AHAJTUTUYECKHE METOAbl IPU PEIICHUU
CTaHJIAPTHBIX MATEMATUYECKUX 3a7a4 HA BBIYMCIICHHE PACCTOSHUN MEXIY ABYMS
TOYKAMH, OT TOYKM JO NOpsIMOM, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCS TPSIMbBIMH.

Pemrats 3a1aun Ha HaXOXkJACHUE TE€OMETPUUYECKUX BEIUYUH M0 00pa3liaM Wiu
aNropuTMaM, NPUMEHSIA W3BECTHBIE AHAJUTUYECKHE METOJIbl MPU PELICHUU
CTaHIAPTHBIX MATEMAaTHYECKUX 3aJa4 Ha BBIYUCICHHE YIJIOB  MEXKIY
CKPCIIMBAIOIIUMUCA TMPAMBIMUA, MEXKAY NPSIMOM U IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMU, IBYTPAHHBIX YIJIOB.

Boruncnsate 00BEMBI U TUIOMIAIA TMOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma,
nupamMuja) ¢ TpUMEHEHHEM (OpMys; BBIYUCIATH COOTHOIICHHUS MEXIY
TJIOIIAIIMU TTOBEPXHOCTEH, 00BEMaMH MOI0OHBIX MHOTOTPAHHHUKOB.

OnepupoBaTh TOHATHUSMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
MJIOCKOCTh CUMMETPHH; IIEHTP, OCh M TNIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBATH M HWHTEPIPETUPOBATH HWHOOpPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYpaX, MPEICTaBICHHYIO Ha YepTekKax W
PUCYHKaX.

[IpumensTy reomeTpuueckue (aKThl NS PEIICHUS CTEPEOMETPUYECKUX
3a/1a4, TPEANOJaramllinX HECKOIBKO IIaroB PEIIEHUs, €CIU YCIOBUS MPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

[IpuMeHAT, HpoCTEHIIME NPOrPaMMHBIE  CPEACTBA M DIIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUECKHX 3a7ay.

[IpuBOoaMTH TpUMEpPHl MAaTEMAaTUUYECKUX 3aKOHOMEPHOCTEW B MPUPONE U
KU3HU, pACIO3HABATH POSBICHUE 3aKOHOB FT€OMETPUU B UCKYCCTBE.

[IpuMeHATh MONYyYEHHBIE 3HAHUS Ha MPAKTHKE: aHAIM3UPOBATH pPEAJIbHbBIC
CUTyallud W TPUMEHATh H3YUYEHHBIE TMOHATUS B IPOLECCE IOMCKA PEIICHUS
MaTeMaTu4eckd CHOpMyIUPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATh pEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, WCCIEA0BAaTh IIOCTPOCHHBIE MOJEIH C
MCITOJIb30BAaHUEM TE€OMETPUUYECKUX TIOHATHI U TE€OpeM, anrmapara aareOpsl; penarh
MMPAKTUUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKIEHUEM T€OMETPUYECKUX BEJIUYMH.

11 KJIACC
OnepupoBaTh MNOHATUSAMM: LWIMHAPUYECKAs MOBEPXHOCTb, 0Opa3zyroume
UWIMHAPUYECKOW  TMOBEPXHOCTH;  LWIMHIAP;  KOHMYECKas  IOBEPXHOCTb,

oOpasyrolue KOHUIECKO OBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.
PacrioznaBaTh Tena BpamieHus (MUIMHIDP, KOHYC, cdepa u map).
OOBSACHITH CIOCOOBI OJIYYEHUS TEJ BPAILCHUS.
KnaccudunrpoBatsh B3aMHOE pacnoyioKeHUe cPepbl U MIOCKOCTH.



OnepupoBaTh NOHATHUSIMHU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA
CEerMEHTA; LIAPOBOM CJIOM, OCHOBAaHUE ILIAPOBOIO CJIOS, BBICOTA LIAPOBOTO CJOS;
LIapOBOM CEKTOP.

Boluncnate 00BEMBI M TUIOHIAAM  TOBEPXHOCTEH  Ted  BpalleHus,
FEOMETPUUECKUX TeJ C IpUMEHEHUEM (HopMy.

OnepupoBaTh TMOHATUSIMH: MHOTOTPaHHUK, BIHCAHHBIMN B cdepy Hu
OMHUCaHHBIH OKOJO cdepsl; cdepa, BOUCAHHAST B MHOTOIPAaHHUK WA TEJO
BpAIICHHUS.

BbluncnsaTh COOTHOIIEHUS MEXAY IUIOMIAIIMH TOBEPXHOCTEH M 00bEMaMu
IIOJOOHBIX TEI.

N3o0paxate u3ydaeMble (QUTYypbl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BoInonHsATh (BBIHOCHBIE) TIJIOCKHE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
dburyp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CCUCHUS TEJ BpAIICHUSI.

N3Bnekarb, HHTEPNPETUPOBATH W TPEOOpPa30BBIBATH HWHOOPMALMIO O
IPOCTPAHCTBEHHBIX FeOMETPUYECKUX (UTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaXx.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BpInonHATE [EUCTBUS CIOXKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB H
YMHOKEHUSI BEKTOpa Ha YHUCIIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHHU 00JIaat0T.

[IpuMenATs TpaBUIIO MapajuIesIeuUIea.

OnepupoBaTh NOHATUSAMHU: J€KAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPJIHMHATBHI BEKTOPA, Yrojl MEXIY
BEKTOPAMHU, CKAJSIPHOE MPOU3BECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBL.

Haxonute cymMmMy BEKTOPOB M ITPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEXIY
BEKTOPAMH, CKAISPHOE MPOU3BEICHUE, PACKIaJbIBaTh BEKTOp MO ABYM
HEKOJUIMHEAPHBIM BEKTOPAaM.

3agaBaTh MJIOCKOCTh YPaBHEHUEM B J€KapTOBOM CUCTEME KOOPIMHAT.

[IpumensaTh TeoMeTpuueckue ¢GakThl IS PEIICHHS CTEPEOMETPUUYCCKHUX
3a]1a4, OPEANOIararoxX HECKOJIbKO IAr0B PEIICHUs, €CIIA YCIOBUS ITPUMEHECHUS
3a/1aHbI B IBHOH (hopme.

Pemarte mpocrteinire reoMeTpUuYeCKHE 3aJla4d HAa MPUMEHEHHE BEKTOPHO-
KOOPAWHATHOI'O METO/IA.

Pemare 3amaum Ha [JOKA3aTEILCTBO MATEMATHUYECKHMX OTHOIICHUM U
HaXO0XJICHHE FeOMETPUUECKUX BEJIMUMH MO 00pa3iaM WiIH aJrOpUTMaM, MPUMEHSS
W3BECTHBIE METOJIbI IPU PEIICHUH CTAHAAPTHBIX MATEMATHYECKUX 3a/1a4.

[IpumensAT,  mpoCTEWIIMEe MNPOTPpaMMHBIE CPEICTBA W BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IPU PEIIEHUN CTEPEOMETPUUECCKHX 3a1a4.



[IpuBOoaMTE HpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM B IPHUPOAE H
KU3HM, pACIIO3HABATH NPOSABICHUE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IpuMeHATh MOMYyYEHHBIE 3HAHWUS Ha IPAKTHKE: AaHAIM3UPOBATH PEAJIbHbBIC
CUTyallud W NPUMEHATb HU3YYCHHBbIE IOHATUS B IIPOLECCE IIOMCKA PELICHUS
MaTreMaTuyecku CcHOpMyJIUpPOBAHHOM MpoOJIeMbl, MOJAEIUPOBATh pealbHbIE
CUTyallud Ha S3bIKE TE€OMETPUHM, HCCIENOBATh IMOCTPOEHHBIE MOJEIU C
MCII0JIb30BAaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, annapara aareopsbl; pemarhb
MIPAaKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BETUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
bubmmoreka [IOK
1 B 1
BEACHIE B CTCPEOMETPHIO 0 https://m.edso0.ru/1c209e37
9 [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnuorexa [JOK
[TapamiensHOCTE IPSAMBIX U IIJIOCKOCTEN https://m.edsoo0.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NMPSAMBIX U 12 bubnuoreka [JOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
4 v 10 1
FAIEL MEACAY TIPAMBIMEH H [IIOCKOCTAMH https://m.edso0.ru/1c209e37
bu6mmoreka [IOK
5 M 11 1
HOTOTPauHHKH https://m.edsoo.ru/1c209e37
N bu6mmoreka [JOK
6 06 9 1
HEMBL MHOTOTPAHHHKOD https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIbI 4 1 Et?[i?/?;f;(;ggﬁc 209637
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Kourpoububie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
bubmmoreka [{OK
1 T 12
©1d Bpatieni https://m.edso0.ru/1c209e37
N bubnuorexa [JOK
2 OObEmet Ten ° 1 https://m.edso0.ru/1c209e37
bu6moreka [IOK
3 B 10 1
CITOPHL 1 KOOPAHUATEL B IPOCTPAHCTRe https://m.edsoo.ru/1c209e37
4 [ToBTOpEeHue, 0600IICHNE, 7 1 bu6moreka [IOK
cUcTeMaTu3alus 3HaHUH https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

10 KVIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NPOBePsIEMOro .
0o0pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJbTaTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPsAMasi, INIOCKOCTb
25 [TpuMeHsATh aKCHOMBI CTEPEOMETPUU | CIICICTBHUS U3 HUX MPH PEIICHUH
' TreOMETPUIECKUX 3a1a4
23 OmnepupoBaTh MOHATHUSMH: MAPAJUIETBHOCTh W TEPICHIUKYISIPHOCTh
' MPSIMBIX U ITIOCKOCTEN
24 KnaccupunupoBaTh B3aMMHOE PacToOJIOKEHHE MPSIMBIX U IUIOCKOCTEH B
' MPOCTPAHCTBE
OmnepupoBaTh MOHATHSMU: ABYTPAHHBIN YroJ, TPaHHW JBYIPAaHHOTO YIIIa,
7.5 pedpo IBYIpaHHOTO yIiia, TMHEHHBIM YroJl IBYTPaHHOTO YIJIa, TpaaycHas
Mepa ABYI'PaHHOIO yria
- OnepupoBaTh MOHATHAMU: MHOTOIPAaHHMK, BBIMYKJIbI M HEBBITYKIbII
' MHOTOI'PAaHHUK, 3JIEMEHTBHl MHOTOT'PaHHUKA, IPaBUJIbHBI MHOTOI'PaHHUK
24 Pacnio3HaBaTh OCHOBHbBIE BH/bI MHOTOTPAHHUKOB (MHpaMuja, NpuU3Ma,
' MPSMOYTOJIBHBIN MapajuieenuIe;], Kyo)
KnaccupunupoBaTb  MHOIOIpaHHMKHM, BBbIOMpass ~ OCHOBaHUS  JUId
- K1accupuKanuy  (BBUIYKJIbIE W HEBBIIYKJIbIE  MHOIOI'DAaHHMKH,
' NpaBUIbHbIE MHOTOTPAHHUKH, TMPsIMbIE M  HAKJIOHHBIE IPU3MBI,
napasiesienune bl)
- g OnepupoBaTb HOHATHSAMMU: CeKyIas IUIOCKOCT, ceueHue
. MHOTI'OI'PaHHUKOB
210 OOBSACHATH  NPUHIMIIBI  TOCTPOCHUS  CEYEHUH  MHOTOI'PAaHHHUKOB,
' UCTIOJIb3YS] METOJ CIIEJIOB
CTpouTh Cce4YeHHs MHOTOTPAaHHUKOB METOJIOM CJEJO0B, BBIMOIHATh
7.11 (BBIHOCHBI€) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX GUTYD:
BH/I CBEPXY, COOKY, CHU3Y
7.12 Pemate 3a1aun Ha HaXO0X/I€HHE I€OMETPHUUECKUX BEIMUYMH MO o0pa3iam




W aJiropurMam, MNPUMCHAA HU3BCCTHBLIC AHAJIUTUYCCKHUEC MCTOABI IIPU
peIICHUU CTAaHAAPTHBIX MATCMATUYCCKHUX 3aJa4 Ha  BbIYMCIICHHC
paCCTOSIHI/Iﬁ MCXKIAY ABYMS TOYKaMH, OT TOYKHU OO HpHMOfI, OT TOYKH 10

IJIOCKOCTH, MCKAY CKPCIINBAIOIIUMHUCA IIPAMBIMU

7.13

Pemath 3a1aun Ha HAXO0XJICHUE TEOMETPUUYCCKUX BEIUYHH MO 00pasiam
WM aJrOpuTMaM, MPUMEHSSI M3BECTHBIC AHATUTHUYECKHE METOIbI IIpU
pelIeHUN CTaHAAPTHBIX MATEeMaTHYECKUX 3a/lad Ha BBIYHMCIICHUE YTJIOB
MEXy CKPEIIUBAIOIIUMUCS TPSIMBIMH, MEKIY HPSIMON U IJIOCKOCTBIO,

MCKAY MIIOCKOCTAMM, ABYI'PAHHBIX YI'JIOB

7.14

Boruncnate 00bEMBI M IMIJIOHIAAM TMOBEPXHOCTEH MHOTOTPaHHHUKOB
(mpu3ma, mupamMuaa) ¢ npuMeHeHreM (GopMyJ, BEIUUCISATh COOTHOLLIEHUS
MeXAy  IUIOLIaisMHU MOBEPXHOCTEH, o0bEMamMu 01I00HBIX

MHOT'OI'paHHUKOB

7.15

OnepupoBaTh NOHATHSAMHU: CHUMMETpPHUS B IPOCTPAHCTBE, LIEHTP, OChb H

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUHN (UTYPBI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh M HHTEPHPETHPOBATH HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (Urypax, TpeACTaBIECHHYIO Ha

yepTexax U pUCyHKax

7.17

[IpumensaTs reomerpudeckue (PaxkTbl I PEIICHUS CTEPEOMETPUUECKHUX
3a/a4, MpPEeoJiaraloliuX HECKOJbKO IIaroB pPEIICHUsl, €CIU YCIOBHUSA

IPUMEHEHHUS 33JIaHbl B ABHOHM (opme

7.18

[IpumensaTs mpocTeiiliie MNporpaMMHBIE CPEICTBA M DIEKTPOHHO-

KOMMYHUKaIIMOHHBIC CUCTEMBI ITPU PEHICHUN CTCPECOMETPHUICCKUX 3ada4d

7.19

[IpuBoUTE TpUMEpHl MAaTEeMAaTUYECKHUX 3aKOHOMEpPHOCTEH B MPUPOJE U

JKHU3HH, pACIIO3HABATDH IPOSBIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[IpuMeHsaTh NOTy4YeHHbIC 3HAHUS HA MTPAKTUKE: aHAIU3UPOBATh PeabHbIC
CUTyalldd M TMPHUMEHSTh HW3YUYEHHBIE TMOHSATHS B IMpOIECCe IMOUCKA
pelieHus MaTeMaTH4eCKU chopMyITHUPOBAHHOM poOIeMBl,
MOJEJIMPOBATh PEAIbHbIE CUTYallUM Ha SI3bIKE T€OMETPUHU, UCCIEI0BATH
MOCTPOEHHBIE MOJENIU C UCIOJIb30BAHUEM T'€OMETPUYECKUX MOHATUH U
TeopeM, amnmapara airedpsl, pemaTh NpakTUYeCKHe 3a/1auu, CBA3aHHbIE C

HaXO0XKIACHUEM I'€OMCTPHUICCKUX BCIINYUH




11 KJIACC

Kon IIpoBepsiemble MpeaAMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
NPOBePsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeIHEero 0o1ero 06pa3oBaHus
pe3yJibTaTa
6 I'eomerpus
OmnepupoBaTh NOHATHAMHU: [HJIHMHIPUYECKAs TIOBEPXHOCTH, 00pa3yromue
6.1 WIMHAPUYECKON TMOBEPXHOCTH, LMJIMHIP, KOHWYECKas IOBEPXHOCTb,
' oOpa3ylolue KOHMYECKOW  IOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTH
6.2 Pacnio3naBate Tena Bpamenus (MUJIMHIP, KOHYC, cepa U map)
6.3 OOBSCHATH CIIOCOOBI MOJTYYCHHUS TENl BPAIICHHSI
6.4 KnaccudumupoBaTs B3auMHOE pacmoiokeHue chepbl U MI0CKOCTH
OnepupoBaTh MOHATHSMH: IIAPOBOM CETMEHT, OCHOBAHHE CErMEHTAa,
6.5 BBICOTA CErMEHTa, IIapOBOW CIIOH, OCHOBaHME IIAPOBOTO CIIOS, BHICOTA
IIapOBOTO CIIOS, IIAPOBOM CEKTOP
66 Bobraucnare 0o0bEMBI M IUIOMIATM  TIOBEPXHOCTEH TeN  BparmieHwHs,
' reOMETPUYECKUX TeJl C IPUMEHEHUEM (popMyI
OnepupoBaTh NOHATHSAMM: MHOTOTPaHHUK, BIMCaHHBII B cdepy u
6.7 OTIMCaHHBIN 0K0JIO cephl, chepa, BHMCaHHAST B MHOTOTPAHHUK WJTH TEJIO
BpallleHUs
6.8 BbluucnaTe  COOTHOLIEHMS MEXAy IUIOIAASIMU IOBEPXHOCTEH H
' 00BEMaMHU ITOJOOHBIX TENT
6.9 N306paxxaTs n3ydaemble QUIYpbl OT PYKH U C IMPUMEHEHHUEM IPOCTHIX
' YepTEKHBIX UHCTPYMEHTOB
BbInonHATE (BBIHOCHBIE) IUIOCKME YEpPTEKU U3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (GUTYp: BHUA CBEpXY, COOKY, CHHM3Yy; CTPOUTH CEUYCHHS Tel
BpALCHUS
W3BnekaTb, MHTEPIPETUPOBATH U MNPeoOpa3oBbIBATH HHGOPMAIHMIO O
6.11 NPOCTPAHCTBEHHBIX T'€OMETPUUYECKHX (DUTypax, INpeACTaBICHHYIO Ha
yepTekax U pUcyHKax
[TpumensTh reomerpuueckue (HakThl A PELICHUsS CTEPEOMETPHUECKUX
6.12 3aja4, MpearojararolliX HECKOJbKO IIaroB pPELIeHHs, €CIIU YCIOBHS
MIpUMEHEHMs 3aJIaHbl B SIBHOM Qopme
6.13 OmnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BremonaaTs Z[CﬁCTBHSI CJIOKCHHA BCKTOPOB, BBLIYMTAHHA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha 4YHCJIO, O6'b$ICHSITL, KakKMMH CBOMCTBAMU OHH

o0mamaroT

6.15

[IpumeHsaTh NpaBUiIO Napauleaenuneia Ipy CI0KEHUH BEKTOPOB

6.16

OHepI/IpOBaTI) MOHATHUAMU: ACKAPTOBBI KOOPAWHATBI B IIPOCTPAHCTBC,
BCKTOP, MOAYJIb BCKTOpA, paBCHCTBO BCKTOPOB, KOOPAWHATBHI BCKTOpPA,
yromia MCXKIAY  BCKTOpaMu, CKaJIIpHOC MMPOU3BCACHUC BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxomuts cymMMy BEKTOpPOB M NMPOU3BEACHHE BEKTOpA Ha YMCIO, YroJl
MEXAYy BEKTOPAaMHU, CKaISIPHOE MPOU3BEACHUE, PACKIIAAbIBaTh BEKTOP IO

JABYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

3aI[aBaTI) IIJIOCKOCTh YPAaBHCHUEM B IleKapTOBOfI CUCTCME KOOpAHAT

6.19

Pemrate mpocreiine TreoMeTpUYECKHE 3aJadyd  Ha  [PUMEHEHHUE

BCKTOPHO-KOOPAWMHATHOT'O METOAa

6.20

Pemare 3amaum Ha [OKA3aTENbLCTBO MATEMAaTHUYECKMX OTHOIIEHUNA U
HaxO0XXJICHUE TEOMETPHUYECKUX BEIMYHMH MO o0pasliaM WM aJrOpPUTMaM,
NMPUMEHSISI  W3BECTHBIE  METOJBl TMPU  PEHICHUH  CTaHIAPTHBIX

MaT€MaTUYCCKUX 3a1a4

6.21

[IpumensTh mnpocTeliue MNporpaMMHBIE CpPEICTBA M DIEKTPOHHO-

KOMMYHHKAIIMOHHBIEC CUCTEMBI TP PEIICHHUU CTCPECOMETPHUUCCKUX 3aaa4

6.22

[IpuBoUTE MpUMEpPHI MaTEMaTHUYECKUX 3aKOHOMEPHOCTEHW B MpPHUpOJIE U

KU3HHU, paCllO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPHUHN B HCKYCCTBEC

6.23

[IpuMmeHsTh TOJMY4YEHHbIE 3HAHHUSA Ha MPAKTUKE: AaHAJIU3UPOBATH
peayibHbIE CUTyallUd U TPUMEHSATh H3ydCHHbIE TOHATHUS B IpOIECcCe
MOMCKA pELIeHUsT MaTeMaTH4YeCKu CQPOPMYIUPOBAHHON MPOOIEMBI,
MOJIETTUPOBATh pealibHbIE CUTYAIlMH Ha S3bIKE T€OMETPUHU, UCCIIEI0BATh
MOCTPOCHHBIE MOJIENIM C HCIOJIb30BAHUEM T€OMETPUYECKHUX TMOHSTUH U
TeopeM, armapara anreOpbl, penarh NPakTUYeCKUe 3ajaul, CBSI3aHHBIE C

HaXOXXIACHUEM I'COMCTPUUCCKUX BCIIMYNH




IPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

7

I'eomerpus

7.1

OcHOBHbIE TIOHATUS CTEpeoMeTpuu. Touka, HpsMasi, IIOCKOCTb, NPOCTPAHCTBO.
[lonsiTve 00  akCMOMAaTHUYECKOM  TOCTPOEHHUH  CTEPEOMETPHUH:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUS U3 HUX

7.2

B3aumHoe  pacrnosokeHue OpAMBIX B IPOCTPAHCTBE:  IEpeceKaroluecs,
MapajuleJIbHbIE W CKpEIIMBAKOIIMeCs IpsMble. [lapaienpHOCT MHPSAMBIX U
IJIOCKOCTEH B  MPOCTPAHCTBE: TMapajUIe/bHBIE TPsIMbIE B MPOCTPAHCTBE,
MapaJIENbHOCTh TPEX MPSIMBIX, MapPaUICIbHOCTh NPSMOW M TUIOCKOCTH. YTJBI C
COHallpaBJICHHBIMU CTOPOHAMH, VYIrojl MEXAY MNpAMBIMU B IMPOCTPAHCTBE.
[TapanienbHOCTh MIOCKOCTEN: MapajuleNbHble MJIOCKOCTH, CBOWCTBA MapauIeIbHbIX
mockocTeit. [IpocTelimue mpocTpaHCTBEHHBIE (PUTYphl HA IIOCKOCTH: TETPAdIp,

KyO, mapaJijiesienumne, moCTpoeHne CeueHnn

7.3

[lepnieHuKyIApHOCTh MPSAMON M IUIOCKOCTH: TEPHEHAUKYISIPHbIE TpsSMbIE B
MIPOCTPAHCTBE, MPsIMblE MapasliebHble U MEePIEHAUKYISIPHbIE K TNIOCKOCTH, TPU3HAK
MEePIEHANKYJISIPHOCTH MPAMON U TJIOCKOCTH, TEOpEMa O PSAMOM MEPIEHAUKYIISIPHOMN
IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: Yroll MEXAYy MPsSIMOM U IUIOCKOCTBIO,
JIBYIPaHHBIA yroJ, JMHEWHBIA yroJ JByrpaHHoro yria. llepnenaukynsap u
HaKJIOHHbIE: PACCTOSHHME OT TOYKU A0 IUIOCKOCTH, PAcCTOSHUE OT MpsIMOU J0
IJIOCKOCTH, MPOEKIUsi GUTypbl HA MIOCKOCTh. [lepneHAuKyISIpHOCTh MIIOCKOCTEH:
MpU3HAK  MEePHEHAUKYISIPHOCTH  ABYX  mockocteil. Teopema o  Tpéx

NEepICHAUKYJIApax

7.4

ITonsaTue MHOI'OIpaHHUKa, OCHOBHBIC 3JICMCHTBI MHOI'OI'PAHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIC MHOTI'OI'paHHUKH, pa3BépTKa MHOTI'OI'paHHHUKA. HpI/I?»MaZ N-yrojabHas
npu3Ma, rpaHu U OCHOBAHUS IPHU3MBbI, IPSAMAsAd U HAKIIOHHAA IPU3MBI, OokoBas u
IIOJIHAaA MOBECPXHOCTDH ITPU3MBI. Hapannenennne):[, HpﬂMOYFOJ’ILHLIfI napaJiieJICIIuICq
H €ro CBOMCTBA. HI/IpaMI/II[aZ N-yrojabHas NMApaMuaa, TpaHu U OCHOBAaHUC IMUPaAMUJIbI,
OOKOBas W IOJIHAS MOBCPXHOCTH IMUPAMUBI, IIPpABUJIbHAA U yceqéHHa;I MnupamMuia.
ONEMEHTHI Npu3Mbl W HHAPaAMHIBI. HpaBI/IHBHLIC MHOT'OTpaHHUKH: TIOHATHUC
NpaBHJIIbHOTO MHOTOT'paHHUKA, IpaBUJIbHAA TpuU3Ma W IIPpaBUJIbHAA MHUpaMUla,

NpaBUJIbHAS TPEYTOJIbHAS MUPaMUa U MPaBUIbHBINA TeTpasap, KyO. IlpeacraBienue




O IpaBWIbHBIX MHOTOTPaHHMKAX: OKTadJp, AoAeka’ap U ukocadapyrue CedeHus

MIPHU3MbI U ITUPAMHUIBI

7.5

CummeTrpusi B HOPOCTPAHCTBE: CHUMMETPUSI OTHOCUTEIBHO TOYKH, IPSIMOH,
IJIOCKOCTH. DJIEMEHThl CHMMETPUU B MHPAMHJIAX, MapajliesenuIieax, IpaBuiIbHbIX

MHOTI'OrpaHHUKax

7.6

Borunicnenue »1€MEHTOB MHOTOTPAaHHUKOB: péOpa, auaroHanu, yriasl. Ilnomane
OOKOBOM IOBEPXHOCTH U TMOJHON MOBEPXHOCTU MPSAMOW MPHU3MBIL, IUIOIIAIb
OCHOBaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsiMON mpu3Msbl. [Inomaas 60koBoM
IIOBEPXHOCTH M IOBEPXHOCTH IMPABUIBHOM NMPAMHUABI, TeOpemMa O IUIOMAIu

yceu€HHol nupamupl. [louarue 06 o0bEMe. OObEM MUpaMuIbl, TPU3MBI

1.7

[Tono6Hble Tena B npoctpaHcTBe. COOTHOLIEHUS MEKY IIOUIAASIMH TIOBEPXHOCTEH,

00BEMaMHU TI0TOOHBIX TET

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

6

I'eomerpus

6.1

Hunuaapuyeckas MOBEPXHOCTh, 00pa3yroliie HUINHAPUIECKONW MOBEPXHOCTH, OCh
UWIMHAPUYECKOH NOBepXHOCTU. LlMmuHap: ocHOBaHUS M OOKOBas MOBEPXHOCTb,

o0Opa3syromas 1 0Ch, TIONIaAh OOKOBOW U MOJTHON TOBEPXHOCTH

6.2

Konnueckas HoBepXHOCTh, 00pa3yromire KOHMYECKOM MOBEPXHOCTH, OCh U BEPIIMHA
KOHUYecKoi moBepxHocTU. KoHyc: ocHOBaHME W BeplIMHa, oOpasyolas U OcCbh,
IJI0IIa b OOKOBOW W TIOJIHOM MOBEPXHOCTH. Y CEUEHHBIH KOHYC: 00pa3yroliue u

BBICOTA4, OCHOBAHHA U OoxoBas IIOBEPXHOCTH

6.3

Cdepa u map: ueHtp, paauyc, AMaMeTp, IJIOMAAb HOBEepXHOCTH ceprl. Banmuoe

PACIIOJIOKCHHUEC C(bCpI)I n IINIOCKOCTH, KacaTejbHas IIJIOCKOCTh K C(bepe, IJI1omaab

chepsl

6.4

I/I306pa)KeHI/IC TCJI BpalllCHUA Ha IIJIOCKOCTH. PaSBépTKa ONUIMHAPA U KOHYCa

6.5

KOM6I/IHaHI/II/I TCJI Bpall€CHUA W MHOTI'OI'PaHHHUKOB. MHOFOFpaHHI/IK, ONVCaHHBIN

OKOJIO C(bepbl, C(bepa, BIIMCaHHAaAg B MHOI'OI'paHHUK, HJIM TCJIO BPAalllCHUA

6.6

[Tonsitne 060 o6béme. OcHOBHBIE cBOMcTBa 00BbEMOB Ten. Teopema 00 oOBEME
MPSIMOYTOJIBHOTO Tapajiesienunea u ciaeactBus w3 He€. OOBEM IMIMHIpA,

KoHyca. O0BEM 11apa U IIomaab chepsl

6.7

Ilomo OHbIC TCI1a B MMPOCTPAHCTBCE. CooTHOmICHUS MCKIY momaasaMu

MOBEPXHOCTEH, 00bEMAMHU MTOT0OHBIX TN

6.8

CeueHns MUIIMHApAa (HapaJIJICJIBHO U TICPHCHIOUKYIAPHO OCI/I), CCUCHUA KOHYCa

(HapaJ'IJ'IeJ'ILHOC OCHOBAHHIO U MPOXOAAIICC UCPE3 BCpH_II/IHY), CCUCHUSA 1Iapa




Bexrop Ha muockocty U B mpocTpaHcTBe. ClI0)KEHME M BBIUUTAHUE BEKTOPOB.

YMHOXEHHEe BEKTOpa Ha uucio. Pa3nokeHue BEeKTOpa Mo TPEM HEKOMIUIAHAPHBIM

09 BekropaMm. IIpaBuno mapamnenenunena. Pemenue  3amay,  CBS3aHHBIX  C
IIPUMEHEHHUEM IIPAaBUJI JCHUCTBUN C BEKTOpaMU
[IpssmoyronpHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHatsl BekTopa.
6.10 [Ipocreiimme 3amaun B KOOpAMHATax. YTroa Mexay BekTopamu. CkansipHoe

IMPOU3BCIACHUC BCKTOPOB. Brrancaenue YIJI0B MCXKAY MPAMBIMHA W IJIOCKOCTAMMH.

KoopanHaTHO-BEKTOPHBIN METO IIPU PELIEHUHA F€OMETPUYECKHUX 3a/1a4

YUYEBHBIN KYPC «BEPOSITHOCTDb U CTATUCTHUKA. BA3OBBII
YPOBEHb»

HOACHUTEJIBHASA 3AIINCKA

PaGouas mnporpamma yuyeOHOro Kypca «BepoSATHOCTP M CTaTUCTHUKA»
6azoBoro ypoBHs ansi oOywarommxcsa 10 —11 kimaccoB pa3paboraHa Ha OCHOBE
@denepadbHOTO TOCYIAPCTBEHHOTO 00pa30BaTENbHOIO CTAaHJApTa CPEIHETrO
oOmero oOpa3oBaHus, C YY4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBAHUH,
NPEIbSBIAEMbIX K MaTeMaTHYECKOMY OOpa30BaHUIO, UM TPATUIUN POCCUUCKOTO
oOpa3zoBanusa. Peanuzaiusi mporpamMmbl OOECIIEYMBAET OBJIAJIEHUE KIIFOUEBBIMU
KOMIIETEHIUSIMH, COCTABJSIOIIMMU OCHOBY [l CaMOPA3BUTHSI U HEMPEPHIBHOTO
o0pa3oBaHus, LETOCTHOCTh OOIIEKYIbTYPHOTO, TUYHOCTHOTO U MO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH 00YYaIOIUXCS.

HEJIN U3YYEHHUSA YYEBHOI'O KYPCA

VYyeOnbiii Kypc «BeposSTHOCTh M CTaTHCTHKa» 0a30BOI0 YPOBHS SBIISETCS
MPOJIOJDKEHUEM W Pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca 0a30BOTO ypOBHS
ocHoBHOM mmikonbl. Kypc mpemnasHadeH it GopMupoBaHUS y OOyYaromImxcs
CTaTUCTUYECKON KYJIbTYpbl W IIOHMMAHHUS POJM TEOPUM BEPOSITHOCTEW Kak
MaTEeMaTUYeCKOTO MHCTPYMEHTA ISl U3YUYEHUsSl CIIyYaliHBIX COOBITUH, BEIIUYUH H
npouieccoB. Ilpu m3ydeHum Kypca oOoramaroTcsi MPEACTaBICHUS YYalluXCs O
METO/IaX MUCCIENOBAHUS U3MEHYMBOIO MUPA, Pa3BUBACTCS IOHUMAHNUE 3HAYMMOCTH
U OOIIHOCTM MaTeMaTH4YEeCKUX METOJIOB MO3HAaHMS KaK HEOThEMJIEMOW YacTh
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHS.

CoaepxaHue Kypca HampaBJiICHO HA 3aKpeIyIeHWE 3HAHUW, MOJYyYEHHBIX MpU
M3y4YEHUU Kypca OCHOBHOW IIKOJIBI U HA PA3BUTHE IMPEICTABICHUN O CIyYalHBIX
BEJIIMYMHAX W B3aUMOCBA3SAX MEXIY HHMHU HAa BaXHBIX NPUMEpPaAX, CHOXKETHI
KOTOPBIX NOYEPIHYTHI U3 OKPYKAOIIETO MUPA.




B cooTBeTcTBHHM C yKa3aHHBIMH IIESIMH B CTPYKType Y4YeOHOTrOo Kypca
«BeposTHOCTh M CTATUCTHKA» CpeIHEH IIKOJIhI Ha 0a30BOM YPOBHE BBHIICIICHBI
CIIENYIONINE OCHOBHBIC cojepKaTenbHbie nUHUU: «ClydailHble COOBITHS W
BEPOSITHOCTNY, «CITydaifHbIC BETMIMHBI U 3aKOH OOJBIIIAX YHCEID».

BaxkHyro dacTh Kypca 3aHUMaeT HM3yYeHHE TIEOMETPUYECKOTO M|
OMHOMHAJILHOTO pacIpeIesieHHid ¥ 3HAKOMCTBO C MX HEIMPEPHIBHBIMU aHAJIOTaMHU
— TIOKAa3aTeJIbHBIM U HOPMaJIbHBIM PaCIPEACIICHUSIMH.

Conepxanne nuHHH «CioydaliHbIE COOBITHUS W BEPOSATHOCTH»  CIY)KUT
OCHOBOH utsi (hOPMHUPOBAaHUS TIPEJCTABICHUNA O pacHpeleSieHUH BEpPOSTHOCTEH
MEXTy 3HAYCHUSMH CIyYalHBIX BEJIIMYWH, a TAKXKE 3Ta JUHUS HeoOXoaMMa Kak
0aza nns W3ydeHUs 3aKOoHAa OONBIIMX YHced — (PYHIAMEHTaIbHOTO 3aKOHA,
JICHCTBYIOIIETO B TPUPOJE U OOIIECTBE M HMMEIOMIET0 MAaTeMAaTHYECKYFO
dopmammzanmro. Cam 3aKOH OONBIIMX YKCEN MpEASIaraeTcs B O3HAKOMHTEIHHOU
dbopMe ¢ MUHUMAaJIbHBIM MCIIOJIb30BAaHHEM MaTEMaTHYECKOTo (hopMau3ma.

Tembl, CBSI3aHHBIE C  HENPEPBIBHBIMU  CIAy4YalWHBIMH  BEJIMYHHAMM,
aKIICHTUPYIOT BHHUMAaHHWE IIKOJIBHUKOB Ha ONMUCAHWW W W3YYCHHM CITyY9alHBIX
SIBJICHUH C TIOMOIIBIO HENpPephIBHBIX (pyHKIMH. OCHOBHOE BHUMAaHHE YICISACTCS
NOKa3aTeJIbHOMY W HOPMAaJbHOMY PACHpECICHUSAM, IPHU ITOM IPEArosaraeTcs
O3HAKOMHTEIBHOE H3yueHHEe MaTepuana 0e3 JJ0Ka3aTelbCTB MPUMEHIEMBIX
¢dakToB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha w3ydenue kypca «BeposATHOCTP W cTaTHCTHKa» Ha 0a30BOM YpOBHE
OTBOAMTCS 1 Yac B HEJENI0 B TEUYCHHWE KaXJIOro rojaa OoOydeHHs, Bcero 68
y4eOHBIX YacOB.

COJEPKXAHHME YYEBHOI'O KYPCA
10 KIJACC

[IpencraBienne nmaHHBIX C TOMOINBI0 Tabmuir u auarpamm. CpegHee
apuMeTHIeCKoe, MeIHUaHa, HauOoIblliee W HaUMEHBIIee 3HAYCHUS, pa3Max,
JUCIIEpCUs U CTaHAAPTHOE OTKIIOHEHUE YMCIIOBBIX HAOOPOB.

CrnydaliHbIe SKCTIEPUMEHTHI (OTIBITHI) M CIIy4allHbIE COOBITHS. DJIeMEHTapHbIC
coObITHS (MCXOJBI). BEeposATHOCTH CaydalHOro COOBITHS. BIM30CTh YacTOTHI |
BEpOSITHOCTH  coObITHL.  CiydailHble  ONBITBI € PABHOBO3MOXKHBIMU
AJIEMEHTApHBIMU  COOBITUSIMH.  BepodTHocTH  COOBITMM B ONBITaX  C
PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMU.



Omnepanuu HajJ COOBITUSMU: MIEpEcCEUCHUE, 00beTMHEHUE, POTUBOIOIOKHbIE
coObITus. J{narpammel Ditnepa. @opMmyiia CI0KEHUS BEPOSITHOCTEM.

VYciioBHass BEPOATHOCTH. YMHOXKEHUE BEPOSATHOCTEW. JlepeBo CilydaiiHOTO
skcrepumenTa. @opmyia MoaHoOM BeposTHOCTU. He3aBucumbie COOBITHS.

KomMOunaroproe npaBuino ymHoxxkenus. IlepecranoBku u ¢dakropuan. Hucio
couetanuil. Tpeyronsauk Ilackans. ®opmyna 6uHoma HeroToHa.

bunapHbIil ciydaiiHblil ONBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucumsie
ucnbiTannd. Ceprs HE3aBUCHMBIX HCIBITAaHWM A0 niepBoro ycnexa. Cepus
HE3aBUCHUMBIX UCIIBITAHUNA bepHyn.

Cnyvaitnas  BennuuHa. Pacnpenenenune  BepoATHocte.  [{uarpamma
pactpenenenus. llpuMepsl pacnpeneneHui, B TOM 4YHCIE, F€OMETPUYECKOE U
OMHOMHAIILHOE.

11 KJIACC

UucnoBble  XapaKTEPUCTUKUA  CIy4YalHBIX  BEJIMYMH: MATEMaTHUYECKOE
OXXUJAHUE, NHUCIEpPCUs M CTaHJAPTHOE OTKIOHEHHE. [IpuMepsl NpUMEHEHUs
MaTeMaTHYECKOI0 OKHJIaHHs, B TOM 4YHCJIE B 3ajJladaX M3 ITOBCCIHEBHOM >KU3HU.
MaremaTi4eckoe OKHJlaHhe OWHApHOW CIIydyalHOW BEJIWYMHBI. MaTeMaThueckoe
OXXHUJAHUE CYMMBI CJIy4allHBIX BEJIMYMH. MaremMaTuueckoe OXHUAaHUuE U
JUCIIEPCHS T€OMETPUUYECKOT0 M OMHOMHUAIBHOTO pacipeeIcHUH.

3akoH OOJBIIMX YHCEI W €ro pojb B Hayke, NPUPOJE U OOIIECTBE.
Br160opouHbIit MEeTO UCCIEAOBAHU.

[IpriMepbl HENMPEpPBIBHBIX CIIYYalHBIX BEJIWYMH. [loHATHE O IUIOTHOCTH
pacnpenaeneHus. 3agauu, NpUBOISAIINE K HOpMaIbHOMY pacnpeaenceHuto. [lonstue
0 HOPMaJIBLHOM paclpeCICHUH.



INIJIAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIC pe3yJbTaThl OCBOEHHUS MPOrPaMMBbl yUeOHOTO MpeaMeTa «MaTteMaThKay XapaKkTepUu3yrTCs:

I'paxxnanckoe BocnMTaHue:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKOM MO3UIIMK OOYyYaIOIIEerocsi KaKk aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCHUUCKOTO
oO1iecTBa, MPEACTABICHUEM O MAaTEMAaTHUYECKUX OCHOBAX ()YHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHM, MPOLETYP
IPAXKJIAHCKOTO o0IecTBa (BBIOOPHI, OMPOCHl M TMp.), YMEHHEM B3aUMOJCHCTBOBATH C COLMUAIBHBIMU HWHCTUTYTaMH B
COOTBETCTBUHM C MX (DYHKIIUSIMHU U Ha3HAUCHUEM.

ITaTpuoTHyeckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON Tpa)KAaHCKOW MICHTUYHOCTH, YBaKEHHUS K IMPOILIOMY U HACTOSIIEMY POCCHUCKOMN
MaT€MaTUKH, IIEHHOCTHBIM OTHOIIEHHEM K JOCTHKEHHUSM POCCHUHCKUX MAaTEMAaTHUKOB M POCCHIICKOM MaTeMaTH4eCKOU
IITKOJTBI, K MCIIOJIb30BAHMIO ATUX JOCTIKCHUH B IPYTUX HayKaxX, TEXHOJOTHAX, chepax IKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHHUEM JTYyXOBHBIX IIEHHOCTEH POCCHUICKOTO Hapoja; chOPMUPOBAHHOCTHIO HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO
MOBEJICHUSA, CBSI3aHHOIO C IPAKTUYECKUM MPUMEHEHUEM JOCTHXKCHMN HAyKM U JESITEIbHOCTHIO YYEHOTO; OCO3HAHUEM
JUYHOTO BKJIa/a B IOCTPOCHHUE YCTOMYHUBOTO OYIYIIETO.

IcTeTHYECKOE BOCIIUTAHHUE:

ACTETUYCCKUM OTHOIIICHHEM K MHpPY, BKJIIOYas AICTECTUKY MaTEMaTHUYCCKHX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
PEIIEHUM, PACCYKICHUM; BOCITPUUMUYHUBOCTHIO K MATEMATHYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

dusnvecKkoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTeMaTHYECKHE 3HAHHMS B MHTEpecax 3J0pOBOro M Oe3ormacHoro obpasa
KW3HU, OTBETCTBEHHOTO OTHOIIEHUA K CBOEMY 3J0POBBIO (30pOBOE MHUTAaHHUE, COATTAHCUPOBAHHBIM PEKUM 3aHATHH U
OTHBIXa, peryiaspHas ¢GuU3MYeCKas aKTUBHOCTH), (DH3WUYSCKOrO0 COBEPIICHCTBOBAHHUS, TIPH 3aHATHUAX CIOPTHBHO-
03JI0POBUTEIILHOU JIESATEIBHOCTBIO.



TpynoBoe Bocnnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM LEHHOCTH TPYAOIIOOHWS; MHTEPECOM K Pas3audyHbIM cepaMm mnpodeccHoHaTbHON
NEeSTENbHOCTH, CBSI3aHHBIM C MaTEeMaTHUKOM M €€ MPWIOKEHUSIMHU, YMEHHUEM COBEplIaThb OCO3HAHHBIM BbIOOp Oyayieiu
npodeccun U peanu3oBbIBaTh COOCTBEHHBIE KMU3HEHHBIE IJIaHbl; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MAaTE€MaTUYECKOMY
00pa30BaHHI0 M CamMOOOpPa30BaHUIO HA MPOTSXKEHWHM BCEM JKU3HU; TOTOBHOCTHIO K AKTUBHOMY Y4YacTHUIO B PELICHUHU
NPaKTUYECKUX 33]1a4 MaTEMATHYECKON HAIIPaBJIECHHOCTH.

JKOJI0rHYecKoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBIO IKOJIOTMUECKON KYJIbTYpbl, IOHUMAHUEM BIUSHHUS COIMAIbHO-D)KOHOMHYECKUX MPOILIECCOB Ha
COCTOSIHHE MPUPOJHON M COIIUATBHON CPE/ibl, OCO3HAHWEM TJI00aTbHOTO XapaKTepa dKOJOTUYECKUX MPoOIeM; OpUeHTaluen
Ha MPUMEHEHUE MaTeMAaTUYECKUX 3HAHUH JIJIsl PEIICHHs 3a/1ad B 00JaCTH OKPYXKAIoLel Cpe/ibl, TIIaHUPOBAHUS MOCTYIIKOB U
OLICHKH MX BO3MOKHBIX MOCIEACTBUAN ISl OKPYKAIOLIEH CPEbI.

IleHHOCTH HAYYHOI'O NNO3HAHMSA:

c(OpMUPOBAHHOCTHIO MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HayKd U OOLIECTBEHHOM
NpPaKTUKH, MOHMMAHMEM MAaTEeMaTHUYECKON HayKu Kak c(epbl YeJIOBEYECKOW MAESTEIbHOCTH, 3TalloB €€ pa3BUTUS U
3HAYMMOCTH JUIA Pa3BUTHUA LIMBWIM3ALKH; OBJIAJICHUEM SI3bIKOM MATEMAaTUKU U MATEMATUYECKOU KYJIBTYPOU KaK CPEICTBOM
IIO3HAHMS MUPA; TOTOBHOCTBIO OCYILECTBIIATH IPOCKTHYIO U UCCIIEA0BATEIBCKYIO AEATEIBHOCTh HHIANBUAYAIBHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOSHHS IIporpaMMbl ydeOHOro mpenmera «MaTeMaTHKa» XapaKTEepPU3YIOTCS
OBJIQJICHUEM YHHUBEPCAIbHBIMU HO3HABAMETbHbIMU OCUCMBUAMU, VHUBEPCAIbHOIMU KOMMYHUKAMUBHBIMU OeUCmBUIMU,
VHUBEPCANbHBIMU PE2YIAMUBHBIMU OEUCMBUIMU.

1) Vuusepcanvhvie noznasamenvhwvle Oeticmesus, obecneyusarom Gopmuposanue OA306bIX KOSHUMUBHLIX NPOUECCO8
00VuaIOWuUxcs (0c80eHUe Memo008 NOZHAHUSL OKPYHCAIOWe20 MUPA, NPUMEHeHUe T02UYECKUX, UCCAe008aAMelbCKUX Onepayull,
yMeHutl pabomams ¢ uHgopmayueii).

ba3oBble JJoruueckue AeMcTBUS:



BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKKA MATEeMaTUYECKUX OOBEKTOB, MOHATUN, OTHOIICHUN MEXIY
MOHATUAMU; (POPMYITUPOBATH OINpEEICHUs TOHATUMN; YCTAaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KIacCU(PUKAIINH,
OCHOBaHUs JIJIs 000OIIEHHs] M CPAaBHEHUSI, KpUTEPUU TTPOBOIMMOTO aHAJIU3a;

BOCIIPUHUMATh, (DOPMYIUPOBATh U MPEOOPA30BBIBATh CYXKIACHUS: YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CIUHUYHBIC,
YacCTHBIC U O0IIKE; YCIOBHBIE;

BBISIBJIATH MaTEMaTUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOpeUHs B ¢akTax, JaHHBIX, HAOIIONCHUSIX U
YTBEPKIACHUAX; IPEJIaraTh KPUTEPUU JJIS1 BBISBICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JIeJIaTh  BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M HWHIYKTUBHBIX YMO3aKJIKUYEHUH,
YMO3aKJIHOUYEHHUH 110 aHAJIOTUH;

IIPOBOJIUTh CAMOCTOSITEJTLHO JIOKa3aTeIbCTBA MAaTEMAaTHYECKUX YTBEpXKJACHUN (MpsMble M OT TPOTUBHOTO),
BLICTPaNBaTh apryMEHTAIMIO, NMPUBOJUTH MPUMEPHI U KOHTPIPHUMEPHI; 0OOCHOBBIBATH COOCTBEHHBIC CYXICHUS U
BBIBO/IbI;

BbIOMpATH CMOCOO pelieHus] yuyeOHOU 3ajaur (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHHUS, BHIOMpATh Haubosee
HNOAXOASIINI C YYETOM CAMOCTOSITENIBHO BBIAEICHHBIX KPUTEPUEB).

Ba3oBble ucciieaoBarejJLCKUe JeHCTBUA:

MCITIOJIb30BaTh BOIPOCHI KAaK MCCIEI0BATEILCKUIM HHCTPYMEHT MO3HAHUS; (OPMYIHUPOBATH BOMPOCHI, (PUKCUPYIOIIHE
MPOTUBOpEYHE, MpodiieMy, YCTaHABIMBATh UCKOMOE M JaHHOE, (POPMUPOBATH TUIOTE3Y, apTyMEHTHPOBATH CBOIO
MMO3ULMI0, MHEHUE;

MPOBOJUTH CAMOCTOSATENFHO CIUIAHMPOBAHHBINA AKCIIEPUMEHT, HCCIIEIOBAHHWE IO YCTAHOBIEHUIO OCOOCHHOCTEMH
MaTeMaTUYeCKOTO OOBEKTa, SIBICHHUSA, MPOIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SBICHUSMU,
[poLEecCcaMu;

CaMOCTOATETLHO (QOpMyNIHUpOBaTH OOOOIICHHWS] ¥ BBIBOABI IO pe3yjbTaTaM TMPOBEAEHHOTO HAOIIOICHNUS,
MCCJIeIOBAHUS, OIEHUBATH JOCTOBEPHOCTH MOTYyUYEHHBIX PE3YIhTATOB, BHIBOJOB M 0000IIECHNUI;

MMPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE IPOLECCA, a TAKKE BBIIBUTATh MPEATNOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX
YCIOBHSIX.

Pabora ¢ ungopmaumeii:



BBISIBIIATH Je(UUUTH MHPOPMALUU, JAHHBIX, HEOOXOIMMBIX JIJIs1 OTBETA Ha BOIIPOC U JUIsl pELIECHUS 3a/1a4u;
BbIOMpaTh HMH(OpPMALMIO M3 HCTOYHHUKOB PpA3JIMUHBIX THUIIOB, aHAJU3UPOBaTh, CHUCTEMATU3UPOBaTh U
MHTEPNPETUPOBATH NHPOPMALIMIO PA3IUYHBIX BUAOB U (POPM IpeACTaBICHNUS;

CTPYKTYpPHPOBaTh HH(OpMALUIO, IPEACTABIATH €€ B pa3INuHbIX (hopMax, WILUTFOCTPUPOBATh IpadUuecKy;

OLICHMBATh HaAEKHOCTh UH(GOPMALIMH IO CAMOCTOSITENIbHO C(HOPMYTUPOBAHHBIM KPUTEPHUSIM.

2) VHhusepcanbhvie KOMMYHUKAmMUGHblE Oelicmeus, 00ecneuusarom coopMupo8aHHOCmb COYUAIbHBIX HABLIKOG

00Vyuarouwuxcs.
OO0wenue:

BOCIIPUHUMATh M (POPMYJIHUPOBATH CYXICHUS B COOTBETCTBUU C YCJIOBHSMU U LEIAMH OOIIEHHUS; SICHO, TOYHO,
IPAaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS TI0 XOAY pelIeHUsI
3a/1a4i, KOMMEHTHUPOBATh MMOJYYCHHBIN pe3yJIbTaT;

B Xo/€ OOCYXIEHMsS 3a/laBaTh BOIPOCHI MO CYHIECTBY O0OCYX)IAaeMoOil TeMbI, MPOOJEeMBbl, pelIaeMoi 3aaaud,
BBICKA3bIBaTh MHJICH, HAIICJICHHbIE HA MOWUCK PEIICHUS; COIMOCTAaBISATh CBOM CYXKICHHS C CYXKICHUSIMHU APYTHUX
YYaCTHUKOB JUajnora, oOHapyXuBaTh pa3iHuhe U CXOACTBO IMO3WIIMIA; B KOPPEKTHOH (opme (opMynnpoBath
pa3HorIacus, CBOU BO3PAXKEHUS;

MPEACTABIATh PE3YNbTAThl PEIICHUS 3a/aud, IKCIIEPUMEHTA, MCCIEIOBAaHUS, IPOEKTa; CAMOCTOSITEIbHO BHIOMpATH
(dbopMat BBICTYIICHHUS ¢ YUETOM 3aJ1a4 MPE3EHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHH.

CoTpyaHu4vecTBO:

MMOHUMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHAUBUIYATLHON paOOThl IIPH PEIICHUH yYeOHBIX 3aad;
MIPUHUMATH 11€7Tb COBMECTHOM JESITEIHHOCTH, INIAHUPOBATh OPraHU3AIIMI0 COBMECTHOM Pa0bOTHI, paclpeIesaTh BUIbI
padoT, ToroBapuBaThCs, 0OCYKIAaTh MPOILIECC U PE3yIabTaT PabOTHI; 0000IIaTh MHCHHS HECKOJIBKUX JIFOJICH;
y49acTBOBAaTh B TPYNIOBBIX (GopMmax paboTel (00CYyXIeHHsS, OOMEH MHEHHUH, «MO3TOBBIC IITYPMbI» H HHBIC);
BBITIOJTHATH CBOIO YacTh pabOThl M KOOPJMHUPOBATH CBOW JCUCTBHUS C JIPYTHMMHM YJICHAMH KOMAaHJBI, OIICHUBATH
Ka4eCTBO CBOCTO BKJIaja B OOIIHMI MPOIYKT IO KPUTEPUIM, CHOPMYJIUPOBAHHBIM YUYACTHUKAMHU B3aHMMOJICHCTBUSI.

3) Vuusepcanvuvie pecynsamuensle Oeticmeus, 0becneyusarom GopmMupo8aHue CMbICI08bIX YCMAHOBOK U HCUSHEHHBIX
HABLIKOB TUYHOCTU.



Camoopranusanus:
COCTaBJIATh IUJIaH, AJTOPUTM pEIICHUS 3aJaud, BBIOMpPATh CHOCOO pelIeHUs € y4ETOM HMMEIOUIUXCS PECcypcoB U
COOCTBEHHBIX BO3MOKHOCTEHN, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN ¢ y4ETOM HOBOM MH(OpMAIUK.

CaMOKOHTPOJIb:

e BIIQJIETh HABBIKAMHU [O3HABATEIbHOM pedaeKcHuH Kak OCO3HAHUS COBEPIIAEMBIX JEHCTBUH M MBICIUTEIbHBIX
IPOLIECCOB, UX PE3YJbTATOB; BJIAJETh CIIOCOOAMU CaMOINPOBEPKH, CAMOKOHTPOJIS IpOLecca U pe3yiibTaTa pelIeHus
MaTeMaTUYECKOM 3a7a4u;

e IPEABHUAECTb TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTH IIPU PELICHUN 3aJ1a4ld, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD
Ha OCHOBE HOBBIX 00CTOSITENBCTB, JaHHBIX, HAHJACHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OIEHUBATH COOTBETCTBHE pe3yjbTaTa LEIU U YCIOBUAM, OOBSICHATH MPUUYMHBI JOCTHKEHUS WIH HEIOCTHXKEHUS
PE3YNIbTATOB JIEATEILHOCTH, HAXOIUTh OMMOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATDBI
10 KITACC

Yurtath ¥ CTPOUTH TAOJHIIBI U AHATPAMMEBI.

OmnepupoBaTh MOHATUSAMHU: CpeiHee apupMeTUIECKOe, MeIuaHa, HauboJbIlee, HAMMEHbIIIEEe 3HAYCHUE, pa3MaX MacCuBa
YUCJIOBBIX JAHHBIX.

OnepupoBaTh TOHIATHSAMHU: CIYYalHBIA JKCIIEPUMEHT (OMBIT) W CIydyalHOE COOBITHE, JJIEMEHTapHOE COOBITHE
(371eMEeHTapHbIM HMCXOJ]) CIYYalHOI'O OIbITA; HAXOAUTh BEPOATHOCTH B OMNBITAX C PAaBHOBO3MOXKHBIMHU CIy4YalHBIMU
COOBITHSIMU, HAXOJAUTh ¥ CPABHUBATH BEPOATHOCTU COOBITHI B M3YUCHHBIX CIIYYAHBIX IKCIIEPUMEHTAX.

Haxomute u dhopMynupoBaTh COOBITHS: TIEPECECUCHUE U OOBbETMHEHNE TAHHBIX COOBITHH, COOBITHE, MMPOTHBOIIOIOKHOE
JTAHHOMY COOBITHIO; MTOJIK30BATHCA UarpaMmMamMu Disepa u popmMyoi CIIoKeHHUsS BEPOITHOCTEHN MPH PEIICHUH 3a71a4.

OnepupoBaTh MOHATHUSIMHU: YCJIOBHAs BEPOSITHOCTb, HE3aBUCUMBIE COOBITHS; HAXOJHUTh BEPOSITHOCTH C MOMOILBIO
MpaBUJia YMHOXEHMUS, C IOMOIIBIO JIEPEBA CIYYaHHOIrO OMBITA.

[TpuMeHsTH KOMOUHATOPHOE MPABUIIO YMHOXKEHUS [IPU PEIICHUU 3a/1au.



OnepupoBaTh NOHATUSIMU: UCIBITAHUE, HE3aBUCUMBbIC HCIBITAHUSA, CEpUsl UCIBITAHUM, YCIIEX W HEyAaya; HAXOJUTh
BEPOSITHOCTU COOBITUH B CEPUU HE3aBHUCUMBIX HCIIBITAHUM 7O MEPBOTr0 yCIexa; HaXOJUTh BEPOSTHOCTU COOBITUN B CEpPUU
WCTIbITaHUN bepHyiun.

OnepupoBaTh NOHATUAMU: ClIydaliHasi BEJIMYMHA, PACTIPEACICHUE BEPOSTHOCTEM, AUarpaMma pacipeeiCHusI.

11 KVIACC

CpaBHI/IBaTB BCPOSATHOCTH 3HAUCHU M cnyqaﬁHoﬁ BCIIMYUHLI IO pACIIPCACIICHNUIO UJIN C TIOMOIIbIO JUArpaMM.

OHCpI/IpOBaTB MMOHATUEM MATCMATHYCCKOTO OXHUIAAHUA; IIPHUBOANUTH IIPHUMCPLI, KAdK IIPHUMCHACTCA MATCMATHUYCCKOC
OXHNIJaHHC cnyqaﬁﬂoﬁ BCIIMYMHBI HAXOAUTb MAaTCMATHYCCKOC OKNIAAHUC 110 JAHHOMY paCIpCaCIICHUIO.

Nmets MMpCACTABJICHUC O 3dKOHC OOBIINX YHCEI.

Nmets MMpCaACTaBJICHUC O HOPMAJIbHOM PACIIPCACIICHUU.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHHe pa3aesioB U TeM uudpoBkIe
Ne i/ P Konrtpousbnbie | IlpakTHyeckue (1upp )
NMPOrpaMMblI Bcero oOpa3oBartejibHbIE
padoThI padoTsbI
pecypchl
1 [IpencraBnenue JaHHBIX U ONIMCATENIbHAS 4 bu6moreka [IOK
CTaTUCTHKA https://m.edsoo.ru/e0b7b0f1
Ciy4ailHbIe ONBITEI U CIIyYaliHbIE
2 cog;Tpm OIIBITHI C aBHZl;IOSMO)KHLIMI/I 3 1 bubmmorexa LOK
’ p https://m.edsoo.ru/e0b7b0f1
3JIEeMEHTapPHBIMH UCXOIaAMH
3 Omneparuu HaJ, COOBITHSMU, CIIOKEHUE 3 bu6moreka [IOK
BEPOSITHOCTEN https://m.edsoo.ru/e0b7b0f1
VYcnoBHast BEpOATHOCTH, AEPEBO
4 CIIy4aitHOTO OTIbITa, (hOPMYJIa IMOJTHOM 6 bubmmorexa [JOK
yi » DOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSTHOCTH M HE3aBUCHUMOCTh COOBITHIA
bu6mmoreka [JOK
5 9 o 4
JIEMEHTLL KOMOHHATOPHIH https://m.edsoo.ru/e0b7b0f1
6 Cepuu IIOCIIEI0BATEIBLHBIX UCIIBITAHUN 3 1 bubmorexa [IOK
p a https://m.edsoo.ru/e0b7b0f1
7 CnyyaliHble BEJTUYUHEI U pACIIPENSICHUS 6 bubmorexa LIOK
ya pactipea https://m.edsoo.ru/e0b7b0f1
bu6mmoreka [JOK
8 006006 I 5 2
ODHICHHE 1 CHCTEMATHSATIA SHATHH https://m.edsoo.ru/e0b7b0f1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2
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11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iaesioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
1 MaremaTuyecKoe OKUAaHUE CITy4aliHON 4 bubnuotexa [JOK
BEJIMYUHBI https://m.edsoo.ru/5fbc5dcl
9 Jucnepcus U CTaHAAPTHOE OTKIIOHEHHUE 4 1 bubnuorexa [JOK
CIIy4aitHOM BEJIUYHHBI https://m.edsoo.ru/5fbc5dcl
3 3aKoH OOJIBIIMX YHCETT 3 1 Bubnmorexa [JOK
https://m.edsoo.ru/5fbc5dcl
4 HenpepbiBHBIE CilydaiiHbIE BETMYHHBI 5 bubnuoreka [IOK
(pacmipenenenusi) https://m.edsoo.ru/5fbc5dcl
bu6mmoreka [IOK
> HopmanbHoe pacnpeaeneiis 2 1 https://m.edsoo.ru/5fbc5dcl
[ToBTOpEHME, 0000IICHNE 1 bubnuoreka [JOK
6 . 19 2
CHUCTeMaTH3alusl 3HAHUI https://m.edsoo.ru/5fbc5dcl
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
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IHOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
ara undposbie
Nen/m | Tema ypoka Konrtpoabubie | IlpakTuueckue A op
Bcero u3ydyenusi | oOpa3oBaTesibHbIE
padoThI padoTsbI
pecypchl
MHO3K€eCTBO, Onepaluy Hajl 56 OK
nonmoTexa
1 MHOKeCTBaMH. J[narpammebl 1 1
3 B https://m.edsoo.ru/746d5dce
nnepa—Benna
Parmmonansaeie unciaa. OOBIKHOBEHHBIC U Eu OK
nonmoTexa
2 ACCATHIHEIE APOGH, NIPOLICHTEL, L https://m edsocL)I ru/be888093
OECKOHEYHBIE TIEPHOANIECKUE APOOH T '
ApudmMeTnueckue orneparuu ¢
bubmuorexa [JOK
3 panMoHATBHBIMHM YUCIIAMHU, 1 1
. https://m.edsoo.ru/4d7f95fe
npeoOpa3oBaHUs YHCIOBBIX BRIPAKCHHUI
[Ipumenenue npoOeii U MPOLIEHTOB IS
4 pelLIeHMS TPUKIIAJIHBIX 3a/1a4 13 1 bubnuoreka [JOK
Pa3IMYHBIX OTpacieil 3HaHUW 1 peabHOU https://m.edso0.ru/44dd1046
KU3HU
[Ipumenenue npoOeld ¥ MPOLICHTOB JIJIs
5 penieHus NPUKIAIHBIX 33/1a4 U3 1 bubnuoreka [JOK
Pa3IMYHBIX OTpacieil 3HaHUW U peajbHOU https://m.edso00.ru/d99d8c74
YKU3HU
CraproBas 1MarHoCTUKa.
6 JleicTBuTENbHBIE YKcIia. PainoHanbHbIe 1 bubmmorexa [JOK
-ral https://m.edsoo.ru/2f36a36f
Y MppalMOHAJIbHbIE YHCIia



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/2f36a36f

ApupmeTnueckue oneparum ¢

bubmmoreka [{OK

! JICUCTBUTEIIbHBIMU YU CIaMU https://m.edsoo.ru/a97a12d9
[TpubmmkEHHBIC BEIYUCIICHUS, TIPABUIIA
8 OKPYIJICHHS], IPUKUIKA U OIICHKA brbmmorexa LOK
. https://m.edsoo.ru/cb723fbd
pe3ynbTaTa BEIYHCICHUM
9 ToxecTBa U TOXKJSCTBEHHBIE bubmmoreka [{OK
npeoOpa3oBaHMs https://m.edsoo.ru/3a23ac15
10 VYpaBHeHHE, KOPEHb YpaBHEHUS bubnmorexa [JOK
https://m.edsoo.ru/11ac68be
11 HepaseHcTBO, penienne HepaBeHCTBa bubnmorexa [JOK
https://m.edsoo.ru/50bdf26d
bu6mmoreka [IOK
12 Meton irepeazos https://m.edso0.ru/775f5d99
13 Pemenue nensix u apoOHO- bubnuoreka [IOK
palMOHANBHBIX YPAaBHEHUN U HEPABEHCTB https://m.edsoo.ru/6ec7al07
Koumponvnasa paboma no meme
14 "Muoorcecmea payuoHanbHuIX U bubmuoreka [JOK
OeticmseumenvHulx wucen. Payuonanvrvle https://m.eds00.ru/1914a389
ypasHeHus u HepaseHcms"
OCHOBHbBIE IOHATHUS CTEPEOMETPHUU:
TOYKa, IpsiMasi, IIIOCKOCTb,
15 pocTpaHcTBO. [IpaBuia n300pakeHus bubnnoreka [JOK
Ha PUCYHKaX: U300paKeHUs TII0CKOCTEMH, https://m.edsoo.ru/aecc77cd
napajuieNbHbIX IPSIMBIX (OTPE3KOB),
CEpe/IMHbI OTpEe3Ka
16 [Tondarus: nepecekaroumecs MiIOCKOCTH, bubnunoreka [JOK

nepecekaronmecs npsaMas U miI0OCKOCTb

https://m.edsoo.ru/2d8a9c99



https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/cb723fbd
https://m.edsoo.ru/3a23ac15
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IlonsThs: MepeceKarommecs miI0CKOCTH,

bubmmoreka [{OK

17
IIepECEKAOIIKECs NpsAMasi ¥ INIOCKOCTh https://m.edsoo.ru/db685e73
3HaKOMCTBO ¢ MHOTOTpaHHUKaMH,
18 n300paXkeHre MHOTOTPAaHHUKOB Ha bubnmorexa LOK
P p https://m.edsoo.ru/a63959ed
PUCYHKAX, Ha MPOCKITHOHHBIX YePTEIKAX
Hauanpubie cBeeHus o kyoe u
19 IMUPAMHUJIE, UX PA3BEPTKHA U MOIEIN bubmmorexa LOK
p » MX P P ) https://m.edsoo.ru/b30dff38
CeyeHrsI MHOTOTPAHHHUKOB
Hauanpabie cBeeHMs 0 KyOe U
20 MMUPAMHUJIE, UX PA3BEPTKHA U MOJEIU bubmmorexa [OK
p » 11X PasBep ' https://m.edsoo.ru/3d8ffd32
CeyeHHsI MHOTOTPAaHHHUKOB
[TousaTrre 00 akCMOMaTHYECKOM
bu6mmoreka [IOK
21 MMOCTPOCHUH CTEPEOMETPHH: AaKCHOMBI
https://m.edsoo.ru/0cc5c4fe
CTEPEOMETPHUH U CICACTBHS M3 HUX
[TousaTrre 00 akCMOMaTHYECKOM
22 IIOCTPOEHNUU CTEPEOMETPUN: AKCHUOMBI bubmmorexa [OK
p p pHi: https://m.edso0.ru/239c8ch4
CTEPEOMETPHUH U CICACTBHS M3 HUX
IToHsTHE 00 AKCMOMATUYECKOM
bu6mmoreka [JOK
23 MMOCTPOCHHH CTEPEOMETPHUH: aKCHOMBI
https://m.edso0.ru/65c6b106
CTEPEOMETPHUH U CICACTBHS M3 HUX
IToHsTHE 00 AKCUOMATUYECKOM
bubmuoreka [JOK
24 MMOCTPOCHUH CTEPEOMETPHUH: aKCHOMBI
https://m.edsoo.ru/258fc245
CTEPEOMETPHUH U CICACTBHS M3 HUX
B3aumHoe pacmnosioxeHue npsmMbIX B
o5 IIPOCTPAHCTBE: NEPECEKAIOIINECS, bubnuoreka [IOK

apaJiuICJIbHBIC U CKPCITUBAOMINCCA
MpsAMBIC

https://m.edsoo.ru/1a2520f6
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[TapamienpHOCT IPSAMBIX U INIOCKOCTEMN
B IIPOCTPAHCTBE: NapaJLJICIIbHBIC IIPSMBIE

bubmmoreka [{OK

26 B IIPOCTPAHCTBE; NapaAIIICIIBHOCTD TPEX https://m.edso0.ru/93ad36b3
MIPSIMBIX
[TapannensHOCTh TPSAMBIX U TIJIOCKOCTEH
27 B npoctpancTie: [lapaiensHOCTh bubmorexa HOK
. https://m.edsoo.ru/ee1d19b9
MPSIMOM U TUTOCKOCTH
28 VYTIBI ¢ cCOHANpaBIIeHHBIMU CTOPOHAMHU bubnuorexa LIOK
https://m.edsoo0.ru/9f4071b9
29 VYroa Mexay IpsMbIMU B IPOCTPAaHCTBE bubnmorexa [IOK
https://m.edsoo.ru/fe733862
30 YT0J1 MeXIy IPSIMBIMHU B IPOCTPAHCTBE bubmorexa [IOK
https://m.edso0.ru/2935a9a0
31 [TapannenbHOCTh MIOCKOCTEM: bubnuoreka [IOK
MapajieabHbIE MIIOCKOCTH https://m.edso0.ru/2e18f255
32 CBoiicTBa mapaJlIeIbHBIX TUIOCKOCTEH bubmorexa HOK
https://m.edso0.ru/e504d656
[Ipocreiiire TpoCTpaHCTBEHHbBIE
33 (uryphl Ha TUIOCKOCTH: TETPAdIP, KYO, bubmorexa HOK
https://m.edsoo.ru/4a28dc02
napasuiesenumnes
. bubnuoreka [JOK
34 Hoctpoetiite certerit https://m.edsoo.ru/1d434d0f
N bubnuoreka [JOK
3 Hoctpoetiite certerit https://m.edsoo.ru/ec26fe5d
Koumponvnas paboma no memam
36 "IIpsmvle u nIOCKOCMU 8 NPOCMPAHCIEE. bubnuoreka [IOK

TapannervHocms npsamuix u
nrockocmen”

https://m.edsoo.ru/9a0a9e56
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37 [IpencraBnenue TaHHBIX C IOMOLIBIO bubnuorexa [JOK
TaOIUI] U JHarpaMm https://m.edsoo.ru/25c6d12b
Cpennee apudmernyeckoe, MeIuaHa,

38 HanOOJIbIIIee U HAUMECHBIIICE 3HAUYCHHS, bubmmoreka [{OK
pa3Max, AUCIepCus, CTaHIAPTHOE https://m.edsoo.ru/dd00738d
OTKJIOHEHHE YHCIIOBBIX HAOOPOB
Cpennee apudmeTndeckoe, MeauaHa,

39 HanOOJIbIIIee W HAMMEHBIIIEE 3HAUCHHS, bubmmoreka [{OK
pa3Max, AUCIepCHsi, CTaHIAPTHOE https://m.eds00.ru/98645f6¢
OTKJIOHCHHE YHCIIOBBIX HAOOPOB
Cpennee apudmeTndeckoe, MeauaHa,

40 HanOOJIbIIIee K HAMMCHBIIICE 3HAUCHHS, bubmuorexa [JOK
pa3Max, AUCIepCcusi, CTaHIapTHOE https://m.edso0.ru/7c9033a8
OTKJIOHEHHE YUCJIOBBIX HAOOPOB
CrnydaiiHple SKCTIEPUMEHTHI (OTIBITHI) U

41 CITyJaiiHbIe COOBITHS. DJIeMEHTapHBIC bubmorexa [TOK

https://m.edsoo0.ru/347c1b78
COOBITHS (MCXOIBI)
BeposTHOCTB city4aitHOTO COOBITHSI.

42 BeposTHOCTH COOBITH B OMBITAX C bubnuoreka [JOK
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU https://m.eds00.ru/64d75244
COOBITHSIMHU

43 BeposTHOCTE cilydaliHOTO COOBITHSI. bubnuoreka [IOK
[TpakTrueckas padota https://m.edsoo.ru/5e8fa94a
Onepanuu HaZ COOBITHUSMHU:

44 nepeceyeHue, 00beTMHEHNE COOBITHIA, bu6mmoreka [JOK
MIPOTHBOIOJIOKHBIE COOBITHS. https://m.edso0.ru/221c622b
Juarpammsl Diinepa

45 Onepanuu Hag COOBITUSIMHU: bu6mmoreka [JOK
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nepecevyeHue, 00beAMHEHNE COOBITHH,
IIPOTHUBOIIOJIOKHBIC COOBITHS.
Huarpammsl Ditnepa

https://m.edsoo.ru/cc10cle?

46 dopmyra cloKEeHUS BEPOSTHOCTEH bubmorera [JOK
https://m.edso0.ru/3057365d
YcnoBHas BEpOSITHOCTh. Y MHOXKEHHE
47 BEpOSATHOCTSEH. [lepeBo ciyuyaitHOTO bubmorera [JOK
https://m.edso0.ru/9a408d25
IKCIIEPUMEHTA
YcnoBHas BEpOSITHOCTh. Y MHOXKEHHUE
48 BeposITHOCTEH. JlepeBo ciaydyallHOro bubnmorexa [JOK
https://m.edsoo.ru/ble76d3a
IKCIIEPUMEHTA
YcnoBHast BEPOATHOCTh. Y MHOKEHUE
49 BEpOSATHOCTEH. JlepeBo cirydaifHOTO bubmorexa [TOK
https://m.edsoo.ru/47fb6b11
SKCIEPUMEHTA
50 dopMyIia MoJHOM BEPOATHOCTH bubmorera [IOK
https://m.edso0.ru/15941bec
51 dopmyiia MoJgHOM BEPOATHOCTH bubmorera [JOK
https://m.edsoo.ru/a9ec13c8
52 dopmyiia MoJHOK BEPOATHOCTH. bubnuoreka [JOK
HezaBucumpie coObITHS https://m.edsoo.ru/e3dd5ac9
Koumponvnas paboma no memam
53 «Ycnoenasn eeposmnocmos. Ymnooicenue bubnnoreka [JOK
sepoamuocmet. Popmyna noaHou https://m.edso0.ru/29dc6cb9
8EPOSIMHOCIUY
54 OyHKIMS, CTIOCOOBI 3aJaHus] (PYHKIIUU. bubnunoreka [JOK
B3aumHuo o6patHble QyHKINU https://m.edsoo.ru/226eeabf
55 I'padux Gpynxmun. O6macTh Bubmmorexa LIOK

https://m.edsoo.ru/763e75ee
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OMpCACIICHHUA U MHOXKECTBO 3HAYCHUI

¢bynkuuu. Hymu ¢pysakuuu. [Ipomexyrku
3HAKOIIOCTOSIHCTBA

56 UETtHbie 1 HEUETHBIC (PYHKITMU bubmorexa [IOK
i https://m.edsoo.ru/ff4564ad
CreneHs C 1eTbIM [TOKA3aTEIEM.
57 CrannapTtHas hopma 3arnmucu bubmorexa HOK
. P P https://m.edso0.ru/66446d3e
JENCTBUTEILHOTO YUCIIA
Hcnonws3oBanne moaxoasmieii opMbl
cg 3aIIMCU JEUCTBUTEILHBIX YUCET IS bu6moreka [IOK
peLIeHHs TPAKTUYECKUX 3a1a4 U https://m.edsoo.ru/6eadc6f1
MIPEACTABICHUS JAHHBIX
Crenennas KIIUS C HaTypaJlbHBIM U
59 eJIbIM noxiz:eneM Eé CB}:ﬁ)prCTBa u bubamorera LOK
1 ' https://m.edsoo.ru/3f25a047
rpaduk
€0 ApubMeTHIeCKHii KOPEHb HATYPAIbHOU bubnuoreka [JOK
CTEIEHU https://m.edsoo.ru/d82c36d4
61 ApubMeTHnuecKnii KOPeHb HATYPAIbHOU bubnuoreka [JOK
CTEIIEHU https://m.edsoo.ru/fe7fc4db
6 CpoiicTBa apuPMETUYECKOTO KOPHS bubnnoreka [JOK
HaTypaJbHOW CTENECHU https://m.edso0.ru/d0f0b260
63 CpoiicTBa apuPMETUYECKOTO KOPHS bubnnoreka [JOK
HaTypaJbHOW CTENECHU https://m.edso0.ru/c3389865
64 CpoiicTBa apuPMETUUECKOTO KOPHS bubnuoreka [JOK
HaTypaJbHOU CTEIECHU https://m.edsoo0.ru/444c4b9c
65 JlelicTBuUS ¢ apu(PMETHUECKUMH KOPHIMHU bubnuoreka [IOK

N—OM CTENEHU

https://m.edsoo.ru/54b815c5



https://m.edsoo.ru/ff4564ad
https://m.edsoo.ru/66446d3e
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66 JleiicTBus ¢ apuMETHUSCKUMU KOPHSIMH bubnuorexa [JOK
N—OU CTEnEeHU https://m.edsoo.ru/83105a0e
7 JleiicTBus ¢ apuMETHUSCKUMU KOPHSIMH bubnuorexa [JOK
N—OU CTEnEeHU https://m.edsoo.ru/2ab1c7bc
68 HeiicTBust ¢ apupMeTHUeCKUMU KOPHSIMU bubnuorexa [JOK
N—o#l cTeneHn https://m.edsoo.ru/eacb053c
69 HeiicTBus ¢ apupMeTHUeCKUMU KOPHSIMU bubnuoreka [JOK
N—o#l cTeneHn https://m.edsoo.ru/8a5ada51
20 Pemrenne nppaiiMOHAIBHBIX YPaBHEHUN U bubnuoreka [IOK
HEpPABEHCTB https://m.edso00.ru/69106ae7
- Pemrenne nppanMOHAIBHBIX YPaBHEHUHN U bubnuoreka [IOK
HEpPABEHCTB https://m.edso0.ru/9362fead
7 Pemenne uppanmoHanbHbIX YpaBHEHUM U bubnuoreka [IOK
HEpPABEHCTB https://m.edso00.ru/78d9b391
7 Pemenne uppanmoHanbHbIX YpaBHEHUM U bubnuoreka [IOK
HEpPaBEHCTB https://m.edsoo.ru/de7ca33e
24 Pemenue uppannoHanbHbIX YpaBHEHUM U bubnuoreka [JOK
HEpPaBEHCTB https://m.edso0.ru/87e5e52d
. . bubnnoreka [JOK
75 CpoiicTBa u rpaduK KOpHs N-Oi CTENeHH httos//m.e dsocl)l.ru Ieb0CC5E3
. . bubnnoreka [JOK
76 CpoiicTBa u rpaduK KOpHs N-Oi CTENeHH httos//m.e dsocl)l.ru I5£29h9b5
Koumponvnas paboma no memam
7 "Apugpmemuueckuii kopenv N—otl bubmmorexa LIOK
cmenenu. Uppayuonanvrvle ypasHenus u https://m.edsoo.ru/f13af630
nepasencmea”
78 [lepnieHIUKyIApHOCTD NPSIMON 1 bubnuorexa [IOK



https://m.edsoo.ru/83105a0e
https://m.edsoo.ru/2ab1c7bc
https://m.edsoo.ru/eacb053c
https://m.edsoo.ru/8a5ada51
https://m.edsoo.ru/69106ae7
https://m.edsoo.ru/9362fea9
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IJIOCKOCTH: NIEPIEHANKYIISPHBIE PSAMBIC
B IIPOCTPAHCTBE

https://m.edsoo.ru/b19f6a5d

[IpsimMble napajuieabHbIE U

bubmmoreka [{OK

7 MEPIEHIUKYIISIPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
80 [IpsiMble TapajuIeabHbIE U bubnuorexa [JOK
MEPIEHUKYIISIPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966
81 [Ipu3Hak nepneHauKyIIpHOCTH MPSAMON bubnnorexa [JOK
U IJIOCKOCTH https://m.edsoo.ru/f85bfc46
82 [Ipu3Hak nepneHauKyIIpHOCTH IPSIMOI bubnuoreka [IOK
U IJIOCKOCTH https://m.edso0.ru/79165d15
83 TeopeMa o mpsAMOW NEPIEHANKYIISIPHON bubmuorexa [JOK
IIJIOCKOCTH https://m.eds00.ru/635c5087
84 TeopeMa o mpsAMOM NEPIEHANKYIISIPHOMN bubnuoreka [IOK
IIJIOCKOCTH https://m.edsoo.ru/bd3745f8
85 TeopeMa o mpsAMOM NEPIEHANKYIISIPHOMN bubnuoreka [IOK
IIJIOCKOCTH https://m.edso0.ru/7d18834b
[lepnieHIUKyNAp U HAKIOHHBIE:
86 pa(i:To;If{HeYOT "P;O‘IKI/I JI0 TUTOCKOCTH, bubmorexa HOK
g https://m.edsoo.ru/33c477d3
paccTosiHUe OT MPSIMOU JI0 TNIOCKOCTH
[lepnieHIUKyYNAp U HAKIOHHBIE:
87 pa(i:TO}If{I/IeyOT ”P;O‘IKI/I JIO TUTOCKOCTH, bubmorexa HOK
g https://m.edsoo.ru/66fefadd
paccTosiHUE OT MPSAMOM JI0 MIIOCKOCTH
[lepnieHIUKYNAp U HAKIOHHBIE:
88 pa(i)TOHf{I/IeyOT l;quI/I JI0 TIOCKOCTHU Bubmmorexa LIOK
8 ’ https://m.edsoo.ru/a5h7b8e3
paccTosiHuEe OT MPSIMOM JI0 MIIOCKOCTH
89 [lepnieHIUKYIIAp 1 HAKJIIOHHBIE: bubnuoreka [IOK

PpacCTOAHUC OT TOUKHU 0 INIOCKOCTH,

https://m.edsoo.ru/dbee22bc



https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
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paccTosiHUE OT MPSMOM JI0 INIOCKOCTH

90 VYTriabl B IPOCTPAHCTBE: YroJl MEXIAY bubnuorexa [JOK
IIPSIMOM M IJIOCKOCTBEO https://m.edsoo.ru/6b61b2b4
o1 JIBYrpaHHBIN yroJl, TMHEHHBIN yroi bubnuorexa [JOK
JBYTPAHHOTI'O yria https://m.edsoo.ru/5faOb3ce
92 JIByrpaHHBIN yroJi, TMHEHHBIN yroi bubnnorexa [JOK
JBYTPAHHOTI'O yria https://m.edsoo.ru/c7c777ed
[lepneHMKYISIPHOCTD IJIOCKOCTEN:
93 MIPU3HAK MEPICHINKYISIPHOCTH JIBYX bubnmorexa [IOK
- https://m.edsoo.ru/ec3e2da3
IJI0CKOCTEH
[lepneHMKYISIPHOCTD IJIOCKOCTEN:
94 MPU3HAK MEPICHANKYIIPHOCTH JIBYX bubnmorexa [JOK
= https://m.edsoo.ru/ed9e2a8e
IJI0CKOCTEH
[TepieHAMKYASIPHOCTD MIOCKOCTEM:
95 MPU3HAK MEPICHANKYIIPHOCTH JIBYX Bubmmorexa [JOK
& https://m.edsoo.ru/ba75dc57
IJI0CKOCTEM
96 Teopema o TpEX mepHeHANKYIApax bubmmorexa [TOK
https://m.edsoo.ru/e4972cdc
97 Teopema o Tpéx nmepneHAUKYIIpax bubmmorexa [TOK
https://m.edsoo.ru/52188a7d
98 Teopema o Tpéx nmepneHAUKYIIpax bubmmorexa [JOK
https://m.edso0.ru/9f246736
Koumponvnas paboma no memam
99 "TlepnenouKyiapHOCmMb NPAMBIX U bubnuoreka [IOK
naockocmen" u "Yenvl mesncoy npsamvimu https://m.edso0.ru/5b971ef3
u naockocmamu"
100 KomOuHaTOpHOE NMPaBUIIO YMHOKEHUS bubnuorexa [IOK



https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3

https://m.edso0.ru/2270cf70

bubmmoreka [{OK
101 IT
0 CPECTAHOBKH i (paKTOpHa https://m.edsoo.ru/d58ce6d1
bubmmoreka [{OK
102 q i
0 Heo coteTatit https://m.edsoo.ru/7904dfb0
103 Tpeyronbuauk [lackansa. @opmyna bubnuorexa [JOK
6unoma Herotona https://m.edsoo.ru/fa47998f
bunapHsIil c1y4aiiHbIN ONBIT
UCIBITaHUE), yCIIeX U Heyaaya.
104 ;63aBI/ICI/IMB)Ie};ICHBITaHI/IS}[]HCe us bubmorexa OK
o e https://m.edsoo.ru/2e1f2368
HE3aBHCHMBIX UCIIBITAHUI JI0 IEPBOTO
ycrexa
105 Cepusi HE3aBUCUMBIX HUCIIBITAHUIA bubnuoreka [IOK
bepnynau https://m.edsoo.ru/e9572a68
Cepusi HE3aBUCUMBIX HCITBITAHUMN.
106 [IpakTrueckas pabota c bubamorera LOK
P P https://m.edsoo.ru/f4al5al4
MCII0JIb30BAHUEM DJIEKTPOHHBIX TAOJIHUIL
107 CuHyc, KOCUHYC U TaHT€HC YMCJIOBOTO bubnuoreka [JOK
apryMeHTa https://m.edsoo.ru/5f605ed0
108 CuHyc, KOCHHYC ¥ TAaHT€HC YHMCIOBOIO bubnuoreka [IOK
aprymeHTa https://m.edsoo.ru/ec9f4d78
109 ApKCHUHYC, apKKOCHUHYC U apKTaHI'€HC bubnnoreka [JOK
YHUCJIOBOIO apryMeHTa https://m.edsoo.ru/b8f5d49a
110 ApKCUHYC, apDKKOCUHYC M apKTaHT'€HC bubnuoreka [IOK
YHUCJIOBOI'O apryMeHTa https://m.edsoo.ru/f1ff9220
11 Tpuronomerpruueckas OKpy>KHOCTb, bubnuoreka [IOK

ONpCACIICHUEC TPUTOHOMCTPHUICCKUX

https://m.edsoo.ru/6df195a0



https://m.edsoo.ru/2270cf70
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(GyHKIUI 9UCIOBOTO apryMeHTa

Tpuronomerpudeckast OKpyKHOCTb,

112 OIIPEJCICHUEC TPUTOHOMETPHUUCCKUX brbmmorexa LOK
ped . P P https://m.eds00.ru/6b61c578
(GyHKIUI 9UCIOBOTO apryMeHTa
113 OCHOBHbBIE TPUTOHOMETPUYECKHE bubnuorexa [JOK
(bopMyIbl https://m.edsoo.ru/6ed2b3ba
OCHOBHbBIE TPUTOHOMETPUYECKHE bubnnorexa [JOK
114
(bopMyIbI https://m.edsoo.ru/fcdd2a2e
115 OCHOBHbBIE TPUTOHOMETPUYECKHE bubnuoreka [IOK
hopmysI https://m.edsoo.ru/b8a0ff2f
116 OCHOBHbBIE TPUTOHOMETPUYECKHE bubnuoreka [IOK
hopmyIBI https://m.edso0.ru/12d1413c
[IpeobpazoBaHme TPUTOHOMETPUUECKUX bubnuoreka [IOK
117 o
BBIPAKECHUU https://m.edso0.ru/e248c5fc
118 [IpeobpazoBaHme TPUTOHOMETPUUECKUX bubnuoreka [IOK
BBIPKCHUI https://m.edso0.ru/09ba5b3d
119 [IpeobpazoBaHue TPUTOHOMETPUUECKUX bubnuoreka [JOK
BBIPKCHUI https://m.edso0.ru/1f4655da
IIpeoOpa3oBaHne TPUTOHOMETPHUUECKUX bubnuoreka [IOK
120 .
BBIPKCHUI https://m.eds00.ru/76ce9958
121 IIpeoOpa3oBaHne TPUTOHOMETPHUUECKUX bubnuoreka [IOK
BBIPKCHUI https://m.edso0.ru/8fa598b5
Pemenune TpuroHoMeTpu4ecKux bubnuoreka [IOK
122 .
YPaBHEHUH https://m.edsoo.ru/6baefel9
Pemenune TpuroHoMeTpu4ecKux bubnuorexa [IOK
123 .
YpaBHEHUN https://m.edsoo.ru/alf8d141
124 Perenne TpUroHOMETpUYECKUX bubnuorexa [IOK



https://m.edsoo.ru/6b61c578
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ypaBHEHU I

https://m.edsoo.ru/65a0f2d0

Pemrenne TpuroHoMeTpu4eCKuX

bubmmoreka [{OK

123 YpaBHEHUN https://m.edsoo.ru/0d8a770d
126 Pemrenne TpuroHoMeTpu4ECKuX bubnuorexa [JOK
YpaBHEHUU https://m.edsoo.ru/cec28774
17 Pemrenne TpuroHoMeTpu4eCcKux bubnnorexa [JOK
YPaBHEHUH https://m.edsoo.ru/e6eec650
O6061mmenue o reMaM "OCHOBHbBIE
128 TPUTOHOMETpHYECKHe (HOPMYIIbI. bubmmorexa [IOK
https://m.edsoo.ru/ae44ac4c
TpuroHomerpudeckue ypaBHEHH "
Koumponvnasa paboma no meme
129 "Dopmynvl mpueconomempuu. bubmorexa OK
" https://m.edsoo.ru/b46a8228
Tpuconomempuueckue ypagneHus
[ToHsiTHE MHOTOTpaHHUKA, OCHOBHbBIE
130 3JIEMEHTBI MHOTOT'PAHHHUKA, BBITYKJIbIE U bubmuorexa [JOK
HEBBINMYKJIbIE MHOTOTPAHHUKHU; pa3BEPTKA https://m.edso0.ru/2d24e873
MHOTOTpaHHUKA
[Ipu3ma: N-yroybHas npu3Ma; TpaHu U
131 OCHOBAHMS TIPU3MBI; IpsIMasi U bubnuoreka [JOK
HaKJIOHHAs MPU3MBbI; OOKOBas U MOJTHAS https://m.edsoo.ru/b4ad63ad
MMOBEPXHOCTDH MPU3MBI
132 [Tapannenenunen, OpsIMOYTOJIbHBII bubnunoreka [JOK
MapajuieenuIie]l U ero CBOMCTBa https://m.edsoo0.ru/8a7be683
[Iupamua: N-yrosibHast NMpaMKuaa, TPaHU
133 Y OCHOBaHHWE MUPaMU[Ibl; OOKOBas U bubnuoreka [IOK

IMOJIHAA TOBEPXHOCTH ITUPAMUIBI;
IpaBHJIbHAA U yceqéHHaﬂ nupaMmuga

https://m.edsoo.ru/fblcd0a5
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HpaBI/IJII)HI)IC MHOI'OT'paHHUKH: ITIOHATUC
IMPaBHUJILHOI'O MHOTOI'PAHHUKA,

bubmmoreka [{OK

134 MpaBWIbHAS TPU3Ma U IIPaBUIbHAS
p P p https://m.eds00.ru/074c8865
MUpaMU/Ia; TPaBUIIbHAS TPEYTOJIbHAS
MUpaMUJia ¥ IPABUIIBHBIA TETpadip; Kyo
[IpencraBnenue o NpaBUILHBIX
135 MHOT'OI'paHHUKAX: OKTadAp, JOJEKaA AP U bubnmorexa LHOK
p ’ P, P https://m.edsoo.ru/a0fdd5bf
HUKOCAdIP.
CummeTpus B TPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIBHO TOYKH, MIPSAMOM,
136 TJIOCKOCTH. DJIEMEHTHI CHMMETPHH B bubmorera [JOK
’ P https://m.edsoo.ru/b9e777d9
MUpaMuUaX, MapauieJenuneaax,
MIPaBUJIbHBIX MHOTOTpaHHUKAX
Brruucnenue 35meMeHTOB
137 MHOTOTI'DAaHHHUKOB: pEOpa, IraroHajIn bubmmorexa [OK
P + Peopa, ’ https://m.edsoo.ru/6cdbecef
YTJIBI
[Tmomaas 60KOBOY MOBEPXHOCTH H
138 MOJIHOM TTOBEPXHOCTHU MPSAMOUN IPU3MBI, bubnuoreka [JOK
IJIOIa/lb OCHOBAHUH, TEOpEMa O https://m.edso0.ru/37d84157
OOKOBOM MOBEPXHOCTH MPSMOM MPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
139 MOBEPXHOCTH MPABUIILHON MUPAMUJIBI, bubnnoreka [JOK
TeopeMa O IO OOKOBOM https://m.edso0.ru/5603e30b
IIOBEPXHOCTH YCEUEHHOU MMUPAMUBI
140 Koumponvnas paboma no meme bubnuoreka [IOK
"Mnoeoepannuxku" https://m.edsoo.ru/a95f5c04
141 ApugpmeTrnueckas 1 reoMeTpudecKas bubnuoreka [IOK

nporpeccuu. Mcnonb3zoBanue

https://m.edso0.ru/d36669f8
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MPOTrPECCUU ISl PELLIEHUS PEATTbHBIX
3a/1a4 NIPUKJIAJHOTO Xapakrepa

BeckoneuHo yObIBaromas
reoMerpuyeckas nporpeccust. Cymma

bubmmoreka [{OK

142
OECKOHEYHO yOBIBAOIICH https://m.edsoo.ru/1cbf72bl
T€OMETPUUECKOM MPOTPECCUU
bubmmoreka [{OK
143 PopMyIa CIOKHBIX TPOLEHTOB https://m.edsoo.ru/538fc437
144 dopmyra CII0KHBIX IIPOIICHTOB bubmorera [IOK
pMY pont https://m.edsoo.ru/c2627eca
[IpoBepounas pabota o treme
145 «ITocmenoBaTenbHOCTH. bubmuorexa [JOK
ApubdmMernueckas ¥ TeOMETpUUECKas https://m.edsoo.ru/538fc437
nporpeccun’
N bu6mmoreka [IOK
146 Honsrue 06 06pEme https://m.edso0.ru/7ad0020b
N bu6mmoreka [JOK
147 00
DEM THpaMHIpL https://m.eds00.ru/235171b3
N bu6mmoreka [JOK
148 006
DEM THpaMHIpL https://m.edsoo.ru/f47dfefd
N bubmuoreka [JOK
149 S
OOBEM MHpaMH el https://m.eds00.ru/79¢10312
N bubnuoreka [JOK
150
ObEM nupami b https://m.edsoo.ru/2faadc3f
N bubmuoreka [JOK
151 OObEm MpH3ME! https://m.eds00.ru/79853608
152 O0BEM TTPU3MBI bubmmorexa [JOK

https://m.edso0.ru/1e053890



https://m.edsoo.ru/1cbf72b1
https://m.edsoo.ru/538fc437
https://m.edsoo.ru/c2627eca
https://m.edsoo.ru/538fc437
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890

bubmmoreka [{OK

153 OGbEM npusMbt https://m.edso0.ru/482d3f51
154 Konmponvnas paboma no meme bubnuorexa [JOK
"O6véMmbl MHO2OCPAHHUKOB" https://m.edsoo.ru/28a6573c
. bubnuorexa [JOK
155 Cysaiitas e https://m.edso0.ru/639be9aa
156 Pacnipenenenne BeposSTHOCTEN. bubnuorexa [JOK
JlnarpaMma pacrpeneseHust https://m.edso0.ru/6dc7ff39
157 CymMa 1 mpou3BeIeHNE CIy4alHbIX bubnuoreka [IOK
BEJINYUH https://m.edsoo.ru/51b7ed5f
158 CymMa 1 mpou3BeIeHNE CIydalHbIX bubnuoreka [IOK
BEJINYUH https://m.edsoo.ru/c2757cc3
159 [Ipumepsl pacnpeneneHuii, B TOM 4UCIe bubnuoreka [IOK
T€OMETPUUECKOE U OMHOMHAIIBHOE https://m.eds00.ru/91e08061
160 [Ipumepsl pacnpeneneHuii, B TOM 4UCIe bubnuoreka [IOK
r€OMETPUUYECKOE U OMHOMHAIBHOE https://m.edsoo.ru/5afffo5f
Ilposepounaa paboma no meme
161 «Pacnpeodenenue seposmnocmeil. bubnuoreka [JOK
Huazpamma pacnpeodenenusn. Cymma u https://m.edso0.ru/91e08061
npouszeedeHue CaAyuaiHblX 6eIUYUH))
O60061eHue, cucreMaTu3anys 3HaHu| 3a
bubnuoreka [JOK
162 Kypc anreOpbl 1 Ha4yal MaTeMaTH4eCKOTO
https://m.edsoo.ru/49f1b827
ananu3a 10 kmacca
O0o001enre, cucTreMaTH3anusa 3HaHUH 3a
163 Kypc anreOpbl 1 Hadyajl MaTeMaTHYecKoro Bubmmorexa LIOK
https://m.edsoo.ru/49f1b827
ananu3a 10 kmacca
164 [ToBTOpEeHue, 060061IeHNE bu6mmoreka [JOK
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cucremaTusauus 3Hanuil. [loctpoenue
CEYECHUI B MHOTOI'PAHHUKE

https://m.edsoo.ru/098bedad

[ToBTOpEenue, 060061IeHNE
cucTreMaru3anus 3HaHuu. Berunucienue

165 pacCTOSIHUIA: MEXAY IBYMS TOUKaMH, OT 1 bubnuorexa [JOK
TOYKH JI0 PSAMOM, OT TOUYKHU 110 https://m.edsoo.ru/f7792ba9
TJIOCKOCTH, MEXKIY CKPEITUBAIOIIUMUCS
MPSMBIMH
166 HUmoeosas xoumponvHas paboma / 1 bubmuotexa [JOK
«Bcepoccuiickas nposepounas paboma https://m.edso0.ru/49f1b827
167 HUmoeosas xoumponvHas paboma / 1 bu6moreka [IOK
«Bcepoccuiickas nposepounas pabomay https://m.edso00.ru/49f1b827
168 [ToBTOpEeHME, 0600IIEHNE bubnuoreka [IOK
CcUCTEeMaTU3als 3HaHH. https://m.edso0.ru/49f1b827
[ToBTOpEeHME, 0600IIEHNE CHCTEeMaTH3aITUs bu6mmoreka [IOK
169 3HAHUIA. https://m.edso0.ru/49f1b827
[ToBTOpEeHME, 0000IIEHNE CHCTEeMaTH3aITUs bu6mmoreka [JOK
170 3HAHMIL. https://m.edsoo.ru/1ddca5e0
OBUIEE KOJIMYECTBO YACOB I10 170

I[TPOTPAMME



https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/49f1b827
https://m.edsoo.ru/49f1b827
https://m.edsoo.ru/49f1b827
https://m.edsoo.ru/49f1b827
https://m.edsoo.ru/1ddca5e0

IHOYPOYHOE IIVTIAHUPOBAHHUE

11 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
New/m | Tema ypoka Kontpoabnbie | IIpakTHueckue Aata wHppoEbic
Bcero u3yueHusi | oOpa3zoBaTeibHbIE
padoThI padoTsbI pecypesI
1 CreneHp ¢ pallMOHAIbHBIM MTOKA3aTeIeM 1 bubmmorexa [TOK
https://m.edso0.ru/a52939b3
. bubnuoreka [IOK
2 CBoficTra cTemern 1 https:// m.edso;I ru/ff601408
3 [IpeobpazoBaHue BhIpaKEHUH, 1 bubnuoreka [IOK
COJIEpKAIIUX PAlMOHATIBHBIE CTEIIEHU https://m.edso0.ru/3d87e248
4 [IpeobpazoBaHue BhIpaKEHUH, 1 bubnuoreka [IOK
COZEpKaIIUX pAllMOHATIBHBIE CTEIIEHU https://m.edsoo.ru/343c6b64
5 [IpeoOpazoBaHue BhIpAKEHUH, 1 bubnuoreka [JOK
COJZIEpKAIIUX pallMOHAIbHBIE CTEIICHU https://m.edsoo.ru/4064d354
6 [TokazaTenbHbIe ypaBHEHUS U 1 bubnuoreka [JOK
HEpaBEHCTBA https://m.edsoo.ru/be76320c
7 [Toka3arenbHble ypaBHEHUS U 1 bubnuorexa [IOK
HEpaBEHCTBA https://m.edso0.ru/3d408009
8 [Toka3arenbHble ypaBHEHUS U 1 bubnuoreka [IOK
HEpPaBEHCTBA https://m.edsoo.ru/bd5ffOec
9 Iloxa3zarenbHble ypaBHEHUS U 1 bubnuoreka [IOK
HEpPaBEHCTBA https://m.edsoo.ru/cebf10c6
10 Iloka3zarenbHble ypaBHEHUS U 1 bubnuoreka [IOK
HEpPaBEHCTBA https://m.edso0.ru/536de727
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11 [Toxa3zatenpHast pyHKIHSA, €€ CBOIICTBA U bubnuorexa [JOK
rpadux https://m.edso0.ru/85bc8132
12 [Toxa3zatenpHast pyHKIMSA, €€ CBOIICTBA U bubnuorexa [JOK
rpaduk https://m.edsoo.ru/58e8e2f2
bubmmoreka [IOK
13 Jlorapugm wnena https://m.edsoo.ru/3e3230d4
14 JlecaTU4HBIE U HATYpaJIbHbIE bubnnorexa [JOK
sorapudmsl https://m.edsoo.ru/lea72162
15 [IpeoGpa3oBanue BhIpasKeHUH, bubnuoreka [IOK
coJiepKalux Jorapudmol https://m.edsoo.ru/da48154c
16 [IpeoGpa3oBanue BhIpasKeHUH, bubnuoreka [IOK
CoJIepXKaIiux Jorapudmbl https://m.edsoo.ru/4beff03b
[IpeobpazoBaHue BhIpaKEHUH, bubnuoreka [IOK
17
CoJIepXKaIiux Jorapudmbl https://m.edsoo.ru/fe189f2d
18 [IpeobpazoBaHue BhIpaKEHUH, bubnuoreka [IOK
CoJIepKaIux Jorapudmbl https://m.edsoo.ru/fadb8aab
19 JlorapudmMuueckre ypaBHEHUS U bubnuoreka [JOK
HEpaBEHCTBA https://m.edso0.ru/3034724e
20 Jlorapudmuueckue ypaBHeHUS U bubnnoreka [JOK
HEpaBEHCTBA https://m.edsoo.ru/712ac2d9
21 Jlorapudmuueckue ypaBHeHUS U bubnunoreka [JOK
HEpaBEHCTBA https://m.edsoo.ru/9e3f4bc9
Jlorapudmuueckue ypaBHEHUS U bubnuoreka [IOK
22
HEpPaBEHCTBA https://m.edsoo.ru/15bclcfb
23 Jlorapudmuueckas QyHKIus, eé bubnuoreka [IOK
CBOIicTBa U rpaduk https://m.edsoo.ru/d68bbe9d
24 Jlorapudpmuueckas QyHKIus, €€ bubnuorexa [IOK
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CBOMCTBaA U rpaduk

https://m.edso0.ru/9d102051

Tpuronomerpruyeckue GyHKINU, UX bubnuorexa [JOK
25 .
CBOICTBa U rpaduku https://m.edsoo.ru/beeff646
26 Tpuronomerpruyeckue GyHKINU, UX bubnuorexa [JOK
CBOICTBa U rpaduku https://m.edsoo.ru/d2e4601b
97 Tpuronomerpruyeckue GyHKINU, UX bubnnorexa [JOK
CBOICTBa U rpaduku https://m.edsoo.ru/ba9da96d
28 Tpuronomerpuueckue GyHKIUH, UX bubnuoreka [IOK
CBOICTBa U rpaduKu https://m.edsoo.ru/24ab3c53
29 [IpuMepsl TPUTOHOMETPUYECKUX bubnuoreka [IOK
HEPaBEHCTB https://m.edsoo.ru/5272b9al
30 [Ipumepsl TPUTOHOMETPUUECKUX bubnuoreka [IOK
HEpPaBEHCTB https://m.edso0.ru/0c837397
31 [Ipumepsl TPUTOHOMETPUUECKUX bubnuoreka [IOK
HEpPABEHCTB https://m.edso0.ru/e6e1901f
32 [Ipumepsl TPUTOHOMETPUUYECKUX bubnuoreka [JOK
HEpPaBEHCTB https://m.eds00.ru/0f903c75
Konmponvnas paboma no memam "
Cmenenv ¢ payuoHanvbHuim
nokazamenem. [loxazamenvnas u
Jo2apupmuieckas yHkyuu.
33 Hoxc]z?saieﬂblible u quboyeapuuquuquKue bubmmorexa [JOK
https://m.edso0.ru/10130727
VpasHeHus u HepaseHcmaa.
Tpuconomempuyeckue QyHKyuu u ux
epaguxu Tpuconomempuueckue
nepasencmea”
34 Ccepa u map: LeHTp, paanyc, 1MamMeTp; bubnuorexa [IOK
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TIJIOIA]Tb TIOBEPXHOCTHU C(hephl

https://m.edsoo.ru/0341bc2b

B3aunmMHoe pacrioniosxenue chepsl u

bubmmoreka [{OK

35 TJIOCKOCTH; KacaTellbHas TIOCKOCTh K httos://m.edsoo.ru/bed12a43
cdepe; momaab cheps

36 N3obpaxenue chepsl, mapa Ha bubnuorexa [JOK
mockocTu. CedeHus mapa https://m.edsoo.ru/bc15f7f2
[unuaapudeckas MOBEPXHOCTD,

37 o0pasyromue MUIHHIPUIECKON bubmuorexa [JOK
MTOBEPXHOCTH, OCh LIWJIMHIPUIECKON https://m.eds00.ru/6054b8c1
MTOBEPXHOCTH
[uwHap: ocHOBaHUS M OOKOBasI

38 MMOBEPXHOCTh, 00pa3yromas u oCh; bubnuoreka [IOK
IUIoIaas OOKOBOM M ITOJIHOM https://m.edso0.ru/188f6216
MTOBEPXHOCTHU
N300paxkenne nuaInHApa Ha MIOCKOCTH.

39 PazpépTka nmnmnapa. Ceyenus bubnuoreka [JOK
IUIUHIPA (TJI0OCKOCTBIO, TapaJlIeIbHOM https://m.edsoo.ru/016e25eb
WM MIEPIEHAUKYISIPHOM OCH IIHIMHAPA)

Konunyeckas noBepxHocTh, 00pa3 ue
40 KOHHYECKOM HOBCIIZXHOCTI/I OCE u o bubmmorexa [IOK
. ’ https://m.edsoo.ru/c94ba09b
BEPIIMHA KOHUYECKOW MOBEPXHOCTH
Konyc: ocHOBaHMe U BepIInHA,
41 o0pa3ymollas 1 0Cb; Iouaas O0OKOBOM 1 Bubmiorexa OK
. https://m.edso0.ru/897dd3b2
MIOJIHOM MOBEPXHOCTH
YceuéHHBIN KOHYC: 00pa3yroiue u BuGmorexa [IOK
42 BBICOTA; OCHOBAHUS M OOKOBas

IOBCPXHOCTDH

https://m.edsoo.ru/1468bab3
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N300pakeHne KoHyca Ha TUIOCKOCTH.
PazBépTra konyca. CeueHust KOHyca

bubmmoreka [{OK

43 OCKOCTBIO, MapajlICIbLHOM
(TII0CKOCTHIO, MapasIeLHOI https://m.edsoo.ru/Obdelbe8
OCHOBAHHIO, U INIOCKOCTBIO,

MPOXOIALIEH yepe3 BEpLINHY)

44 KomOunamus ten BpareHus u bubnuorexa [JOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, ONMCaHHBIN OKOJIO

45 cdepsl; cepa, BUcaHHas B bubamorera LOK

Pbl pa, https://m.edso00.ru/0b136158
MHOTOTPaHHUK WJIH B TEJIO BPAIICHUS
46 [TorsTe 06 00BEMe. OCHOBHEIC bu6moreka [IOK
CBOIiCTBA 00BEMOB TeI https://m.edsoo.ru/26a03fh7
N bu6mmoreka [IOK
47 O0né a, KoHyca
HEM LIITHIIPE, KOHY https://m.edso0.ru/5513d87b
N bu6mmoreka [IOK
48 O0né apa omaas che
bEM LIapa M 10k Chepp! https://m.edsoo.ru/d189bde2
[TonoOHbIE TENa B MPOCTPAHCTBE.
49 COOTHOIIIEHUS MEXKY IIOIIAAIMU bubmnorexa [IOK
. fly tan https://m.edsoo.ru/810cfleb
MMOBEPXHOCTEH, 00bEMaMU TI0I0OHBIX TEIT

50 Pemenne 3agau mo temam "Tena bubnuoreka [JOK
BpamieHus" u "O0bemsbl Ten" https://m.edsoo.ru/4a33a8ab
[ToBTOpEHUE, 000OIICHNE,
cucreMartusanus 3Hanui. CiydaiiHble

51 OIBITHI U BEPOSITHOCTH CIYYalHBIX bubmnorexa [IOK

. p yi https://m.edso0.ru/430d330a
coObITHii. Cepuu HE3aBUCUMBIX
HUCHBITAaHUU
59 [ToBTOpEeHue, 060061IeHNE, bu6mmoreka [JOK

CHCTeMaTHU3allus 3HaHUH. Cﬂy‘{aﬁHBIe

https://m.edsoo.ru/a573a292
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OTIBITHI ¥ BEPOSITHOCTH CITy4aiHBIX
coObrTrii. Cepuu HE3aBUCUMBIX
HUCTIBITAHU N

[ToBTOpenue, o6odIICHNE,
cucreMmarusanus 3Hanui. CiyyaiiHbie

. bubnuorexa [JOK
53 OTIBITBI U BEPOSTHOCTH CITyYalHBIX
. https://m.edsoo.ru/07a5e861
coobiTuii. Ceprn HE3aBUCUMBIX
HCIBITAaHUN
[ToBTOpEeHue, 0600IICHNE,
cucreMarusanus 3HaHui. CirydaiiHble
54 OIIBITEI U BEPOSITHOCTH CIIVIAHHBIX bubmorexa LOK
. P i https://m.edso0.ru/32bc29bf
coopITnii. Ceprn HE3aBUCUMBIX
HACIBITAaHUH
IIpuMepsl mprUMeHEHUS
55 MEIl)TeM;")FI/I‘IeI():KOFO O KUJTaHHUSA bubmorera [IOK
A https://m.edsoo.ru/ea27084d
(cTpaxoBaHue, JoTepes)

56 MaremaTruyeckoe 0KUAaHuE CyMMBbI bubnmuoreka [JOK
CIy4alHbIX BEJIMYNH https://m.edsoo.ru/Oadefe9e
MareMaTH4YeCKOE OKUIaHUE

bubmuoreka [JOK
57 r€OMETPUYECKOr0 ¥ ONHOMHUATIBLHOTO
5 https://m.edsoo.ru/20de2fc2
pacrpeeneHui
MareMaTHueCcKOe OKUIaHUE
bubmuoreka [JOK
58 r€OMETPUYECKOr0 ¥ ONHOMHUAIBLHOTO
. https://m.edso0.ru/17b0e769
pacnpeneneHuit

59 JlucriepcHs ¥ CTaHIaPTHOE OTKIIOHCHHUE bubmiorexa LIOK

P P https://m.edsoo.ru/bcc67f76
bu6mmoreka [JOK

60 Jlucriepcust M CTaHJAPTHOE OTKIOHEHUE

https://m.edsoo.ru/bf78aad6
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61 Jucriepcuu TeOMETPUIECKOTO U bubnuorexa [JOK
OMHOMHAIIBHOTO pacIpeaeICHHUs https://m.edsoo.ru/4b5a495e
62 [IpakTuyeckas pabora c bubmmoreka [IOK
HCIIOJIb30BAHUEM DJICKTPOHHBIX TAOJIUII https://m.edsoo.ru/a53cd884
63 3akoH 0oJbITuX yncen. BeioopouHbIit bubnuorexa [JOK
METOJl MCCIIETOBAHNUN https://m.edsoo.ru/94ddc34a
64 3akoH 0oJbIuX ynces. BeiOopouHbIi bubnuoreka [JOK
METO]T HCCIICIOBAHMI https://m.edsoo.ru/cf23b369
65 [IpakTnueckas pabota c bubnuoreka [IOK
WCIIOJIb30BAHUEM DJIEKTPOHHBIX TAOJIUII https://m.edsoo.ru/6¢c1d11a6
Konmponvnas paboma no memam «Tena
66 spawenusi. Obvemvl men. [ucnepcus. bubamorexa [JOK
BUKOH Bombui: dceny https://m.edsoo.ru/7e379f8f
bubnuoreka [IOK
o7 Henpepbiarbic ynicuiit https:// m.edso;I ru/403bfb0d
68 Meto1 UHTEPBAJIOB ISl PEILICHUS bubmuoreka [JOK
HEpPaBEHCTB https://m.edso0.ru/6db0b423
69 Meto1 UHTEPBAJIOB ISl PEILICHUS bubnuoreka [JOK
HEpPaBEHCTB https://m.edsoo.ru/0adbcelb
bubnnoreka [JOK
70 Tponssonwas yicuun https:// m.edsocl)l. ru/0731ad3d
bubnnoreka [JOK
7 Hpomssoas pynkumn https:// m.edsocl)l. ru/723dd608
7 I'eomerpuueckuit u puzndecKuit CMbICI bubnuoreka [IOK
MIPOU3BOJHOMN https://m.edso0.ru/6c8d36ff
7 I'eomerpuueckuit 1 Gpu3nIecKUit CMbICI bubnuorexa [IOK

MIPOU3BOJHOMN

https://m.edsoo.ru/a413eca9
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bubmmoreka [{OK

74 IIpom3BoaHEbIE DIIEMEHTAPHEBIX KU
P A P Py https://m.edso0.ru/c7550e5f
bubmmoreka [{OK
75 IIpon3BoaHEbIE DIIEMEHTAPHEBIX KU
P A P Py https://m.edsoo.ru/14ab3cdb
26 [Ipon3BoiHasE CyMMBI, IPOU3BEACHMS, bubnnorexa [JOK
Y4acTHOTO (hYHKIIHM https://m.edsoo.ru/c12a0552
27 [IponsBoHasE CyMMBI, IPOU3BEICHHUS, bubnuorexa [JOK
YacTHOTO (hyHKIIH https://m.edso0.ru/d598f201
28 [IponsBoHast CyMMBI, IPOU3BEICHHUS, bubnuoreka [IOK
Y4acTHOTO (YHKIIHM https://m.edsoo.ru/1de34d4d
[IpuMeHeHne mpon3BOIHOMN K
79 Hccaea0BaHuI0 PYHKIMHN Ha bubmorexa TOK
. YHKH https://m.edsoo.ru/17af2df9
MOHOTOHHOCTb M 3KCTPEMYMBI
[IpumeneHnne mpou3BOIHOM K
80 Hccaea0BaHuIo0 (PYHKIMHN Ha bubmorexa LOK
i https://m.edsoo.ru/a8ca5ad4
MOHOTOHHOCTb M 3KCTPEMYMBI
IIpnMeHeHnEe TIPOU3BOTHON K
81 I/I(]i:.]'[e OBaHI/IIOp(b K flf/i Ha bubmmorexa [TOK
s YHKH https://m.edsoo.ru/0b411edd
MOHOTOHHOCTb M 3KCTPEMYMBI
[IpumeneHnne npou3BOIHOM K
82 Hccaea0BaHUI0 (PYHKIMHN Ha bubmorexa LOK
a YHEH https://m.edsoo.ru/cafobd2f
MOHOTOHHOCTb U SKCTPEMYMBbI
Haxoxnenne HauOOIIBIIIETO U
83 HAWMEHBIIIETO 3HAYCHUS (1) KUY Ha bubmmorexa [IOK
i https://m.edsoo.ru/fac78f05
OTpE3Ke
g4 Haxoxnenne HanOOIIBIIIETO U bu6mmoreka [JOK

HaANMMCHBIICTO 3HAYCHU (I)YHKI_II/II/I Ha

https://m.edsoo.ru/fb6a8acf
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OTpe3Ke

Haxoxnenue HanOoJIbIIErO U

85 HAMMEHBIIIETO 3HAYCHUS (1) KIIMY Ha bubnmorexa LHOK
i https://m.edsoo.ru/cffcb7e5
OTpE3KE
Haxoxnenne HanOOJIBIIErO U
86 HauMEHBIIETo 3HaueHusl (PyHKIMH Ha brbmmorexa [OK
YHKIL https://m.edso0.ru/d9469916
OTpE3Ke
Haxoxnenne HanOOJIBIIErO U
87 HauMEHBIIEero 3HaueHusl (PyHKIIMH Ha bubmmorexa [IOK
YHKIL https://m.edsoo.ru/ad15000e
OTpE3Ke
Haxoxnenne HanOOJIBIIETO U
88 HaWMEHBIIIETO 3HaYeHUs (PYHKIINHA HA bubnmorexa [JOK
YHKH https://m.edsoo.ru/86adcbfd
OTpE3KE
[IpumeneHnne nporu3BOTHOM IS
HaX0 KICHUS HAWIYYIIEro PEIICHUS B
89 II I/IKJIEILl HBIX 34, ati];x IS Ic))n eeIICHUSA bubmmorexa [OK
P a a e pe https://m.edso00.ru/13205d80
CKOPOCTH IMpolecca, 3aJaHHOTO
dhopmysoit wim rpadpukomM
Konmponvnas paboma no meme
90 "[Ipouszsoonas. [lpumenenue bubmnorexa [IOK
P o r https://m.edso0.ru/f8ed5f99
npouU3800HOL
91 BekTop Ha IUIOCKOCTH ¥ B IPOCTPAHCTBE bubmnorexa [IOK
P poctp https://m.edsoo.ru/5caefclb
92 CI10o’XeHHE U BEIUYUTAHUE BEKTOPOB bubmiorexa LIOK
p https://m.edsoo.ru/23f4f089
b K
93 YMHOK€EHNE BEKTOPa Ha YHUCIIO nomiorexa LO

https://m.edsoo.ru/dee379¢eb
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Pasnosxenne BexkTopa 1o TpéM

94 HEKOMIUTaHApHBIM BekTopaM. [IpaBuio brbamorexa [OK
P pam. 1p https://m.edsoo.ru/a28fd74e
napajuiesenunea
Pemenne 3amad, CBSI3aHHBIX C
95 Il I/IMeHeHI/I:M MPaBUJI IEUCTBUM C bubnrorexa LIOK
P P A https://m.edsoo0.ru/5a827900
BEKTOPaMH
96 KoopanHaTHO-BEKTOPHBIN METO ITPH bubnnorexa [JOK
pEeLIeHNN TEOMETPUYECKUX 3aa4 https://m.edsoo.ru/d3alfe30
[IpsiMoyroipHas cucTeMa KOOpIMHAT B
97 1} pOCT ZI;{CTBe KoopauHatsr BP;iTO a bubamorexa [JOK
POCTPa] + OoPA pa. https://m.eds00.ru/48db7058
[IpocTeitmme 3aga4n B KOOpAWHATAX
98 Yron mexay Bekropamu. CKasipHOE bubnuoreka [IOK
MPOU3BENICHUE BEKTOPOB https://m.edsoo.ru/725effc4
Brrunciienue yrioB Mexay npsMbIMU U bubnuoreka [IOK
99
IJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
100 Pemenue 3aga4 no reme "BekTopsl U bubnmuoreka [JOK
KOOpJIMHATHI B MPOCTpaHCTBE" https://m.edsoo.ru/77c22fc5
[Ipumepsl HENPEPHIBHBIX CIy4alHBIX
101 BeJIMYMH. OYHKIHUS TIOTHOCTH bubnuoreka [JOK
pacnpenenenus. PaBHoMmepHoe https://m.edsoo.ru/9f5b423d
pacmpesiefieHue U ero CBOWCTBa
[Tpumepbl HENIPEPHIBHBIX CIy4aitHBIX
102 BeIMYHUH. OYHKINA ITIOTHOCTH bubnuoreka [IOK
pacnpenenenus. PaBHoMepHoe https://m.edsoo.ru/b1c2712e
pacrpeziefieHue U €ro CBOMCTBa
103 3aznauu, NPpUBOAAILNE K HOPMAIBHOMY bubnuorexa [IOK

pacnpeaciiCHULO. (I)yHKI_II/I}I IIJIOTHOCTHU U

https://m.edso00.ru/97c¢19f59
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CBOMCTBA HOPMAJIBHOI'O PaclpeiesICHUs

[IpakTuyeckas pabora c bubmmoreka [IOK
104

HCII0JIb30BAHNEM JIEKTPOHHBIX TAOJINLL https://m.edsoo.ru/1f1f9ad9
105 [lepBooOpa3nas. Tabmuma bubmoreka [IOK

epBOOOpPa3HBIX https://m.edsoo.ru/d777edf8
106 [lepBooOpa3nas. Tabnuna bubnnorexa [JOK

epBOOOPa3HbIX https://m.eds00.ru/30c3697b
107 WNHTerpain, reoMeTpUYeCcKHil 1 bubnuoreka [IOK

¢buznyecKui CMBICT HHTETpaja https://m.eds00.ru/391272c9
108 WHTerpain, reoMeTpUuYeCcKuil 1 bubnuoreka [IOK

(buznyecKkuit CMbICT UHTErpaja https://m.edsoo.ru/d359fb5f

HuTterpai, reomeTpuyeckuii u bubnuoreka [IOK
109 .

(bM3UYECKU CMBICIT HHTETpasIa https://m.edso0.ru/07eb464b
110 Brruucnenue unterpana no gopmyise bubmuorexa [JOK

Herorona—IJleitOHuna https://m.edsoo.ru/b9b225c3
11 Brruucienue unrerpana no Gopmyie bubmuoreka [JOK

Herorona—IJleitOnuna https://m.edsoo.ru/b800deb4
112 Brruucnenue unTerpaia no Gopmyne bubnuoreka [JOK

Herorona—JleitOHMIAa https://m.edsoo.ru/f5eed075
113 Brruncnenue unterpana no popmyie bubnuoreka [JOK

Herorona—JleitOHMIAa https://m.edsoo.ru/41da431a
114 CucTeMbl TUHEUHBIX YpaBHEHUI bubmmorexa [IOK

P https://m.edsoo.ru/h648235a
115 CucTeMbl TUHEWHBIX YpaBHEHUI bubmmorexa [TOK
P https://m.edsoo.ru/5ab83864

116 Pemenue npukiaaHeix 3a1a4 ¢ bubnuoreka [IOK

IMIOMOIIIBIO CUCTEMBI JIMHEMHBIX

https://m.edsoo.ru/a4d65ee5
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ypaBHEHU I

Pemrenne npukiagHeIx 3a1a4 ¢

117 IMOMOIIbIO CUCTEMBI JIMHEHWHBIX bubmorera [JOK
. https://m.edsoo.ru/aa5962el
ypaBHEHUU
Cucrembl U COBOKYIHOCTHU LENbIX,

118 palMOHANBHBIX, UPPALUOHAIBHBIX, bubnuorexa [JOK
MOKa3aTeIbHBIX, JIOTAPUPMUIECKUX https://m.eds00.ru/48190472
YPAaBHEHUN U HEPABEHCTB
CucremMbl U COBOKYIHOCTHU LENbIX,

119 palMOHANBHBIX, UPPAUOHAIIBHBIX, bubmuorexa [JOK
MOKa3aTeIbHbIX, JOrapuPMUUECKUX https://m.edsoo.ru/2dbd3859
YPAaBHEHU U HEPABEHCTB
CucremMbl U COBOKYIHOCTHU LENbIX,

120 palMOHANBHBIX, UPPAUOHAIIBHBIX, bubnuoreka [IOK
MOKa3aTeNbHBIX, JIOTAPUPMUIECCKUX https://m.edsoo.ru/7ab8d17e
YpaBHEHU U HEPABEHCTB
CucrtemMbl U COBOKYIMHOCTHU LENbIX,

121 palMOHAIBHBIX, UPPALUOHAIIBHBIX, bubnuoreka [JOK
MOKa3aTEeIbHBIX, JIOTAPUPMUICCKUX https://m.edsoo.ru/81cccfe9
ypaBHEHUI U HEPABEHCTB

122 Hcnonb3oBanue rpadukoB GpyHKIUI 1715 bubnnoreka [JOK
peuieHus: ypaBHEHUI U CUCTEM https://m.eds00.ru/039949bf

123 Hcnonb3oBanue rpadukoB QyHKIUN A5 bubnunoreka [JOK
pelieHus: ypaBHEHU U CUCTEM https://m.edsoo.ru/a7d95f79
IIpuMeHeHNe ypaBHEHUH, CUCTEM U

124 HEPABEHCTB K PELICHUIO bubnuorexa [IOK

MaTeMaTH4eCKUX 3a]a4 U 3a/1a4 U3
pa3nu4HbIX 00JacTeil HAyKU U pealbHOM

https://m.edsoo.ru/ca878deb
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KHU3HHU

Konmponvnas paboma no meme "
Bexmopwi u koopounamul 6

bubmmoreka [{OK

123 npocmpancmee. Unmeepan u e2o https://m.eds00.ru/471c735b
npumenenus. Cucmemsvl ypagHenuu"”
126 HarypanbHble u 1enbie yncia B 3aga4ax bubmmoreka [{OK
U3 peabHOM )KU3HU https://m.edsoo.ru/3ceel327
127 HarypanbsHble U 1ienble yncia B 3aa4ax bu6moreka [IOK
W3 peaTbHOM )KU3HU https://m.edsoo.ru/a35a131d
128 HarypanbHble 1 1ienble yncia B 3aa4ax bu6moreka [IOK
W3 peayibHOM KU3HU https://m.edsoo.ru/ef10c4f9
129 [Ipu3Haku 1eTMMOCTH LEJIBIX YHCE bubmorexa LOK
https://m.eds00.ru/51696a67
130 [Ipu3Haku eTMMOCTH LEJIBIX YHCE bubmmorexa [IOK
https://m.edsoo.ru/fab81cOe
131 [Ipu3HaKku JeIMMOCTHU LIEJIBIX YHCE bubnmorexa [IOK
https://m.edsoo.ru/ef2c6e43
132 [ToBTOpEeHUE, 0600IICHNE, bu6mmoreka [JOK
cUcTeMaTu3alus 3HaHW. Y paBHEHUS https://m.edso00.ru/0312cf8c
133 [ToBTOpEeHUE, 0000IICHNE, bubnnoreka [JOK
cUcTeMaTu3alus 3HaHU. Y paBHEHUS https://m.edsoo.ru/247d2fe7
134 [ToBTOpEHUE, 000OIICHNE, bubnnoreka [JOK
cucTeMaTu3auus 3HaHWW. Y paBHEHHUS https://m.edsoo.ru/e8b87729
135 [ToBTOpenue, 06061IeHNE, bu6mmoreka [JOK
cucTeMaTu3alus 3HaHWW. Y paBHEHHUS https://m.edsoo.ru/1bf2fb98
136 [ToBTOpenue, 060061IeHNE, bu6mmoreka [JOK

CHCTeMaTHU3allus 3HaHUH. YPaBHCHI/ISI

https://m.edsoo.ru/9c44c6ca
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[ToBTOpenue, o6odIICHNE,

bubmmoreka [{OK

137
cucTeMaru3anus 3HaHUW. Y paBHEHUS https://m.edsoo0.ru/337aad59
[ToBTOpenue, 06o0IICHNE U
138 cuctemaTusaius 3HaHui. OCHOBHBIC bubmmoreka [{OK
¢burypsl, GpakThl, TEOPEMBI Kypca https://m.edso0.ru/1780ba5d
TUTAHUMETPU U
[ToBTOpeHue, 0600IICHNE U
139 cuctemaTu3ais 3HaHui. OCHOBHBIS bubmmoreka [{OK
¢burypsl, GpakThl, TEOPEMBI Kypca https://m.edso0.ru/078cd184
TUTAHUMETPUHT
[ToBTOpEeHME, 0600IIEHNE 1
140 cUCTEMAaTH3alns 3HaHUN. 3amayn bubmorexa LOK
’ https://m.edsoo.ru/7491efe0
MJIAHUMETPUHU U METOJIbI MX PEIICHHS
[ToBTOpEeHUE, 0600IICHNE 1
141 cUCTEMAaTH3alNsA 3HaHUN. 3amayn bubmorexa LOK
) https://m.edsoo.ru/4dffdad7
IJIAHUMETPUHU U METOJIbI MX PEIICHHS
[ToBTOpEeHME, 0600IICHNE 1
142 cucteMaTu3anus 3HaHui. OCHOBHBIE bubmuoreka [JOK
¢burypsl, GpakTel, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUHU
[ToBTOpEHME, 000OIICHNE 1
. bubnuoreka [JOK
143 cucreMarusanusa 3HaHu. OnucarenbHas
https://m.edso0.ru/72953f4c
CTaTUCTUKA
[ToBTOpEHue, 06001mEeHNE U
144 cucTeMaTu3auus 3HaHui. OnucaTeiabHas bubmorexa HOK
. ' https://m.edsoo.ru/b699ad0c
CTaTUCTUKA
145 IToBTOpenue, o6oOIIeHNE U bubnuorexa [IOK

CHCTeMaTHU3allus 3HaHUH. OmnbITEI ¢

https://m.edsoo.ru/3fcbacf9
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PaBHOBO3MOKHBIMH 3JICMEHTAPHBIMU
COOBITUSIMH

146

[ToBTOpenue, 06o0IICHNE U
cucreMaru3ans 3HaHUiA. OTBITHI C
PaBHOBO3MOKHBIMH JJIEMEHTAPHBIMU
COOBITHUSIMH

bubmmoreka [{OK
https://m.edsoo.ru/538fd7cf

147

[ToBTOpeHue, 0600IICHNE U
cucTeMaTu3alus 3HaHui. Beraucnenue
BEPOSITHOCTEHN COOBITHI C MPUMEHEHEM
dhopmyn u rpadUUECKIX METOIOB
(koopanHaTHas psMasi, JepeBo,
auarpaMma Dumepa)

bu6moreka [IOK
https://m.edsoo.ru/272910f5

148

[ToBTOpEeHUE, 0600IIEHNE 1
cucTeMaTu3alus 3HaHui. Beraucienue
BEPOSATHOCTEH COOBITHI C MPUMEHEHHEM
dhopmyn u rpadUIECKHX METOIOB
(xoopauHaTHas IpsMasi, JepeBo,
auarpaMma Jumepa)

bu6mmoreka [IOK
https://m.edsoo.ru/dc9ad6ca

149

[ToBTOpEeHME, 0600IICHNE 1
cucTeMaTH3alus 3HaHUi. Beruucienue
BEPOSATHOCTEH COOBITHIT C IPUMEHEHUEM
dbopmyn u rpaduIecKUX METOI0B
(koopauHATHAS MpsiMasi, TEPEBO,
nuarpamma Jitnepa)

bubmuoreka [JOK
https://m.edsoo.ru/59641277

150

[ToBTOpEHue, 06001mEeHNE U
cucTeMaTH3allus 3HaHui. Beruucienue
BEPOSITHOCTEH COOBITHII C MPUMEHEHUEM
dbopmyn u rpadUIECKUX METOI0B

bu6mmoreka [JOK
https://m.edsoo.ru/e71debed
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(koopaMHaTHas HpsMasi, JEpEBO,
auarpamma Dusnepa)

[ToBTOpenue, 06o0IICHNE U

151 cucteMarusaius 3Hanuid. CirydaiiHpie bubnmorexa [TOK
https://m.edsoo.ru/00b2efb3
BEJIMYUHBI U pacipeiesieHus
[ToBTOpeHue, 06001IICHNE 1
152 cucteMaruzanus 3HaHu. CiryJdaitHbie bubnmorexa LHOK
https://m.edsoo.ru/lcc2df8f
BEJIMYUHBI U pacIpeieNieHus
[ToBTOpeHue, 0600IIEHNE 1
153 CHCTEMaTH3alMs 3HAHM. bu6moreka [IOK
MareMatnueckoe 0)XKUAAHNE CITydalHON https://m.edsoo.ru/aeal298c
BCITMIMHBI
[ToBTOpEeHUE, 0600IICHNE 1
154 CHCTEMAaTH3alMs 3HAHMIA. bubmuorexa [JOK
MaremaTuyecKkoe OKUAaHUuE CITy4alHON https://m.edsoo.ru/640a8ebf
BCJIIMYMHBI
155 [ToBTOpEeHUE, 0600IICHNE, bubnuoreka [JOK
cucrtemaTusanus 3Hanuil. HepaBeHcTBa https://m.edsoo.ru/a86014el
156 [ToBTOpEeHUE, 0600IICHNE, bubnuoreka [JOK
cucrtemaTusanus 3HaHnuil. HepaBeHcTBa https://m.edsoo.ru/5c45a60a
157 [ToBTOpEeHUE, 0000IMICHNE, bubnnoreka [JOK
cucrtemaTusanus 3HaHnuil. HepaBeHcTBa https://m.edsoo.ru/19304aba
158 [ToBTOpenue, 06061IeHNE, bu6mmoreka [JOK
cucremaTtusanus 3HaHuii. HepaBeHcTsa https://m.edsoo.ru/c3d4b282
[ToBTOpenue, 06061IeHNE,
. bubnuoreka [IOK
159 cucTeMaTu3arus 3HaHui. CUCTEMBI

YpaBHEHUH

https://m.edsoo.ru/a20b8a4c
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[ToBTOpenue, 0600IICHNE,

bubmmoreka [{OK

160 cucreMmarusanysa 3HaHu. CHUCTEMBI
. H https://m.edso0.ru/a012476d
ypaBHEHUU
161 [ToBTOpenue, 0600611eHNE, bubnuorexa [JOK
cucremaTusanus 3HaHuil. OyHkuun https://m.edsoo.ru/d620c191
162 [ToBTOpEeHue, 0600611eHNE, bubnuorexa [JOK
cucremaTusanus 3HaHuil. OyHkuun https://m.edsoo.ru/7017196f
bu6moreka [IOK
163 Umozosas konmponvrnasa paboma
P p https://m.edso0.ru/513c9889
bu6moreka [IOK
164 Umozcosas konmpoavrnasa paboma
P p https://m.eds00.ru/2276973
O0o01enye, cucTeMaTH3alusa 3HaHUH 3a
165 KypC ajre0opsl ¥ Havall MaTEMaTHIECKOTO bubmmorexa [OK
P P https://m.edso0.ru/3330f7ef
agaymza 10-11 kmaccos
O0o01enue, cucTeMaTH3anus 3HaHUH 3a
bu6mmoreka [IOK
166 Kypc ajreOpbl ¥ HayaJl MAaTeMaTHIECKOTO
https://m.edsoo.ru/cead345e
agaymmza 10-11 kimaccos
O0o01enue, cucTreMaTH3anus 3HaHUH 3a
bu6mmoreka [JOK
167 Kypc ajreOpbl ¥ HayaJl MaTeMaTHYeCKOTO
https://m.edsoo.ru/cead345e
agammmza 10-11 kmaccos
O06o06meHre, cucTeMaTr3als 3HaHUH 3a
168 KypcC fnre6 bl M HaYasl MaTueMaTquCI(oro bubmorexa LIOK
P p https://m.edso0.ru/3330f7ef
agammmza 10-11 kmaccos
O0o001enre, cucTreMaTH3ausa 3HaHUH 3a
bu6mmoreka [JOK
169 Kypc anreOpbl 1 Hadyajl MaTeMaTH4ecKoro
https://m.edsoo.ru/cead345e
a"gammza 10-11 kmaccos
170 O0o01IeHre, cucTeMaTH3als 3HaHUH 32 bu6mmoreka [JOK
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Kypc anreOpbl 1 HayaJl MaTeMaTH4ecKOTro

anaiu3a 10-11 xmaccoB

https://m.edsoo.ru/3330f7ef

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

170
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MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
MPOBEPAEMOro
TpeOOBaHUSA

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOMH 00pa30BaTe/IbHOI MPOrpaMMbl CPeIHEro 00111ero
o0pa3zoBaHus

Brnagenne MeromaMm JJOKa3aTENbCTB, QJITOPUTMAMH PCEIICHHS 3aJ1ad;
yMeHue (GOpMYIHMPOBATH W ONEPUPOBATH TOHSATHIMH: OTpEACICHHUE,
akcmoma, TeopeMa, CIIeJCTBHE, CBOMCTBO, TPU3HAK, JOKA3aTEIbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKHU; MPUMEHATh HX; YMEHUE (OpMYIUpPOBATH
oOpaTHOE€ M NPOTHBOIOJIOKHOE YTBEP)KICHHE, MPHUBOJIUTH IMPUMEPHI U
KOHTpHpI/IMepBI, HUCIIOJIB30BAThH MCTO/ MaTeMaTI/I‘IeCKOﬁ I/IH)IYKIII/II/I;
HpOBOI[I/ITB JO0Ka3aTCJIbHBIC paccymz[eHm{ HpI/I peHIeHI/II/I 3aJa4d, OILICHUBATh
JIOTHUYECKYI0  IPaBUJIBHOCTh  PACCY)KJICHHHW; YMEHHUE  ONEPUPOBATH
IIOHATUAMU. MHO>XKECTBO, IIOJIMHOXKECTBO, onepam/m HaJl MHO>XXCECTBaMU,
YMGHI/IG HUCIIOJIB30BAaTh TGOpCTHKO-MHO)I(eCTBeHHBIﬁ armapaT JId OITUCAHUA
pea.]'H)HI)IX HpOI_[eCCOB n SIBHCHI/Iﬁ nu HpI/I peH_IeHI/II/I 3aga4, B TOM YHCJIC U3
JIPYTrUX y4eOHBIX MPEAMETOB; YMEHHE OIEpUpPOBATH MOHATHAMH: Tpad,
CBSI3HBIN Tpad, JAepeBo, UK, Tpad Ha IUIOCKOCTH; YMEHHE 3aJaBaTh U
OTNUCBIBATh Tpadbl Pa3IMUYHBIMU CIIOCOOAMH; HCIIOJIB30BaTh rpadbl MpU
pelieHny 3a1a4y

YMeHue onepupoBaTh MOHATHAMU: HATYpaJbHOE 4YHCIO, LEI0€ YHCIIO,
CTENEHb C LEJIBIM M0Ka3aTeseM, KOPEeHb HAaTypaJbHOW CTEMNEHHU, CTENEHb C
palMOHAIBHBIM II0KA3aTelIeM, CTENEeHb C JEHCTBUTENBHBIM IOKA3aTeleM,
jgorapupmM uymcia, CUHYC, KOCHHYC W TaHI'€HC IPOM3BOJIBHOIO YHUCIIA,
OCTaTOK [0 MOJYNI0, PAalMOHAIBHOE 4YHCJIO, HPPALUOHAIBHOE YHUCIIO,
MHOY€ECTBA HaTYpalbHbIX, LIEJIbIX, PALlHOHAIBHBIX, 1€HCTBUTEIbHBIX YHUCEIT;
YMEHHUE MHCIIOJIb30BaTh IPU3HAKM JEJIMMOCTH, HAUMEHbUIMH OOImui
JeIUTeNh W HauMeHblllee ofliee KparHoe, auroputM EBkiupa npu
peLIeHUH 3a]lay; 3HAKOMCTBO C Pa3jIMYHBIMU HNO3MLUOHHBIMU CHUCTEMaMHU
CUHCIJIEHUS; YMEHHE BBINOJIHATH BBIYMCICHUE 3HAYCHUN U NpeoOpa3zoBaHUs
BBIP@KEHUI cO cTeneHsMH U Jiorapupmamu, npeoOpa3oBaHUs IPOOHO-
pAallMOHATBHBIX ~ BBIP@KEHUH;  yMEHHE  ONEpUpOBaTb  MOHATUAMMU:
HOCJIeI0BATENbHOCTh, apu(MeTHUYeCKass MpOrpeccus, IeOMeTpHUecKas
nporpeccusi, OeCKOHEYHO yObIBarollass TeOMETpUYEcKas MpOrpeccus;
YMEHHME 3aJaBaTh IIOCIEN0BAaTEIbHOCTH, B TOM 4YHCIE C IOMOUIBIO
PEKYPPEHTHBIX (OpMYN; YMEHHE ONEepUpOBaTh MOHATUAMHU: KOMIIJIEKCHOE
YHUCIIO, CONPSKEHHBIE KOMIUIEKCHBIE YHCJIA, MOJAYJAb W apryMEHT
KOMIUIEKCHOTO  4Hcia,  (QopMa  3alUCH  KOMIUIEKCHBIX  YHCelN
(reomeTpuueckas, TPUTOHOMETpHYECKass U  anrebpauyeckas); yMeETb
MPOU3BOAUTE apu(METHUECKHe JAEHCTBUS C KOMIUIEKCHBIMH UHUCIIAMU;
MIPUBOJUTE NMPUMEPHI MCIOJIb30BAaHUS KOMIUIEKCHBIX UHCEN; OIEPUPOBATh




HNOHATUAMM:  Marpuua 2x2  u  3x3,  ompenenurenb  MaTpULBL,
FE€OMETPUYECKUN CMBICIT ONIPEAETUTEINS

YMeHue OonepupoBarTh MOHATUAMH: paLUOHAIbHBIC, HPPALUOHAJIBHBIC,
MoKa3aTeNbHbIe, CTENEHHbIE, JIOrapu(MUUECKUe, TPUTOHOMETPHUECKHUE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBI; YMEHHUE OIIEPUPOBATH IMOHATHUIMMU:
TOXKIECTBO, TOXIECTBEHHOE IPEOOpa3OBAHKUE, YPAaBHEHHUE, HEPAaBEHCTBO,
CUCTEMa YpAaBHEHUHW M HEPABEHCTB, PAaBHOCWIBHOCTH YPABHEHUH,
HEPaBEHCTB U CUCTEM; YMEHHE PEIIaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI
C TOMOIIBIO PAa3IMYHBIX IPUEMOB; pELIaTh YPaBHEHUS, HEPABEHCTBA H
CUCTEMBI C ITAPaMETPOM; IIPUMEHATHh YPaBHEHHUsI, HEPABEHCTBA, UX CHCTEMBI
JUId pelIeHHss MaTeMaTHYecKHUX 3a7ad W 3ajjad U3 pa3IMuHbBIX oOnacrei
HayKU U pealbHOU KU3HU

YMeHue omnepupoBaTth MNOHATHAMM: (QYHKUMS, UYETHOCTb (DYHKIUH,
MEePUOJUYHOCTh (DYHKIMU, OTrPAaHUYEHHOCTh (QYHKIUH, MOHOTOHHOCTH
GyHKIMM, SKCTpeMyM (YHKIUH, HauOoJjblllee W HauMMEHbLIee 3HAYCHHS
(GYHKIIMM Ha TMPOMEXKYTKE, HempepbiBHas (DYHKIUS, aCUMITOTHI Ipaduka
(GbyHKIIMM, TepBas W BTOpas NPOU3BOAHAS (YHKLHU, T€OMETPUUYECKUI U
¢usznueckuif CMBICT TMPOU3BOJHON, mepBooOpa3Hasi, ONpeaAeaEHHbIN
WHTErpaia; yMEHHEe HaXOJWTh AaCUMITOTHI TIpaduka (QYHKUHUU; YMEHHE
BBIUUCIIATH IPOU3BOAHBIE CYMMBI, IPOU3BEJECHHUS, YACTHOTO U KOMIIO3ULIUU
(hyHKIIMA, HAXOUTh YPaBHEHUE KacaTeIbHOU K rpaduKy (yHKIIMH; YMEHUE
HaXOJUTh IPOU3BOJHBIC AJIEMEHTApHBIX (YHKLUN; YMEHHE HCIOJIb30BATh
MIPOU3BOJHYIO JUIsI HUCCIENOBaHUS (QYHKIHM, HAXOAUTh HAWOOJIbIINE U
HauMEHbIINE 3HaueHus (YHKUUH; CTPOUTh TIpaUKM MHOTOWIEHOB C
UCIOJb30BAHUEM  amlmapaTa MaTeMaTHYeCKOro —aHajau3a; I[pPUMEHSTb
IPOM3BOJIHYIO Il HaXOKJIEHHS HAWIY4IIEero peuleHHs B IPUKIAJHBIX, B
TOM YHCJIE COLMATIBHO-?PKOHOMUYECKUX U (PU3MYECKHUX 3ajayax; HaXOIUTh
IUIOIAAN ¥ 00bEMBI (UIYyp C MOMOILBIO MHTErpaja; MPUBOJUTH IPUMEPEI
MaTeMaTHYeCKOT0 MOJEIMPOBAaHUS C MOMOILBI0 U depeHINaTbHbIX
ypaBHEHUH

YMmeHue onepupoBarh HNOHATUSAMU: rpaduk GyHKIMU, oOpaTHas QyHKIuS,
KoMIIo3uLusl (yHKIMA, JHHEHHas (QYHKUWS, KBaapaTudHas (yHKIUS,
panuoHanbHas (QYHKUOUS, CTEHEeHHass (QYHKIHSA, TPUTOHOMETPUYECKHUE
GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, TOKa3aTeJIbHAs |
norapupmuueckas (yHKIMH; YMEHHE CTPOUTh TpadUKH H3YYEHHBIX
(GyHKUUH, BBIIOIHATH peoOpa3oBaHus rpadukoB (PyHKIMHA, UCTIOIB30BaTh
rpaduKy JUis U3y4E€HUsS MPOLECCOB M 3aBUCHMOCTEH, MPU pEIIeHUM 3a7ady
U3 JIpyrux y4eOHBIX NPEIMETOBU 3aJau M3 pealbHOM KU3HM; BBIpaKaTh
(dopMynaMu 3aBUCUMOCTH MEXJy BEIMUYMHAMM; MCIIOJIb30BaTh CBOMCTBA U
rpaduku  QYHKIMM I pelleHus ypaBHEHMH, HEpPAaBEHCTB U 3a4ad C
napameTpamu; H300pakaTh Ha KOOPJIMHATHOM IUIOCKOCTH MHOXKECTBA
peleHni ypaBHeHU, HEPAaBEHCTB U UX CUCTEM

YmMmenue peliaTb TEKCTOBBIC 3aa4d pPa3HbBIX THIIOB (B TOM 4YHCJIC Ha




MPOLEHTHI, JTOJIM U YacTH, HAa JBUXKEHHUE, PabOTy, CTOMMOCTb TOBapoOB U
yCIIyT, HaJOIH, 3aJa4d U3 O0JIaCTU YIpPaBJIECHMS JINYHBIMU U CEMEHHBIMU
(uHaHCAMM); COCTaBJATH BBIPAKCHUS, YPAaBHEHHs, HEPAaBEHCTBA U UX
CUCTEMBI II0 YCIOBHIO 3aJaud, HCCIEAOBATh IIOJy4EHHOE pEIICHHUE U
OLICHMBAaTh MPaBIONOAOOHOCTh PpE3yJIbTaTOB; YMEHHME MOJEIUPOBATH
pealbHble CUTYyallUM Ha SA3bIKE MaTEMaTHK{; COCTABIIATH BBIPAKECHMUS,
YPaBHEHUS, HEPABEHCTBA U UX CHCTEMBI 110 YCIOBHIO 33]1a4H, MUCCIIEIOBATh
IIOCTPOEHHBIE ~ MOJEJIM  C  HUCHOJNb30BAaHUEM  amnmapara  ajareOpsl,
MHTEPIPETUPOBATH MTOIYYECHHBIM pe3yIbTaT

YMeHune omnepupoBaTh MOHATHAMU: cpeaHee apudmeTrndeckoe, MeauaHa,
HauOoJIbllIee U HAMMEHbBIIIEE 3HAYCHUs, pa3Max, IUCIEPCHUs, CTaHIAPTHOE
OTKJIOHEHHE YHMCJIOBOTO HabOpa; yMEHHE W3BJIEKaTh, WHTEPIPETHPOBATH
“H(pOpMAIIHIO, TIPEJICTABIICHHYIO B TaOIuUIlaX, Ha JAMarpamMmax, rpadukxax,
OTPAKAIOIIYI0 CBOMCTBA peajbHBIX MPOIECCOB U SIBICHUHN; MPEICTaBISAThH
“HPOpMAIIUIO C TIOMOMIBI0 TaOMWIT W  JaUarpaMM; HCCIIEI0BaTh
CTATUCTUYECKHE JIaHHBIC, B TOM YHCIE C TPUMEHEHHEM TpadudecKux
METOJIOB M AJICKTPOHHBIX CPEACTB; TpadUuecKu HCCIEOBATh COBMECTHBIC
HaOIIOZICHUS C TTIOMOIIBIO AHarpaMM PacCeHBAHMS U IMHEWHON perpeccuu

YMeHHne omnepupoBaTh MOHATUAMM: CIYYalHBIM ONBIT M CIydalHOE
coObITHE, BEpPOSTHOCTh CIy4alHOTO COOBITHUS; YMEHHE BBIUUCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHMEM TpaUUYecKUX METOJO0B; INPUMEHSITh
(GbopMyInbl CIOXKEHUS U YMHOXEHHS BeposTHOCTeH, (opmyny mnoIHOU
BeposATHOCTH, (popmyny bepHymu, komOuHaTOpHBIE (GakThl U (HOPMYIIHI;
OIICHUBATh BEPOATHOCTU peaJbHBIX COOBITHI; yMEHHE OINepHUpPOBaTh
MOHATHSMM:  CllydailHass  BeJIMYMHA, pacHpelesieHue  BEepOsSTHOCTEH,
MaTeMaTHYeCKoe OXHUJaHue, JUCHEpCHUs U CTaHJapTHOE OTKJIOHEHUE
CllydailHOM  BeNMUYMHBL, (QYHKIUMU  pacrpeieneHUuss U IUIOTHOCTH
PaBHOMEPHOTO, MOKa3aTeIbHOIO W HOPMAJILHOTO pacHpelesieHui; yMeHue
UCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX paclpeAeseHUN AJsl pellieHus 3a/aad;
3HAKOMCTBO C MOHSTHUAMM: 3aKOH OOJIBIIUX YHCEN, METOJIbl BHIOOPOUHBIX
UCCJICJIOBaHM; YMEHHE IPUBOIUTH MPUMEPHI MTPOSBICHUS 3aKOHA OOJIBIINX
yycell B MPUPOJHBIX M OOIIECTBEHHBIX SIBICHUSX; YMEHHUE OIEPUPOBATh
HNOHSATUSIMHU:  COYETAaHWE, [EePEeCTaHOBKA, YHUCIO COYETAaHUH, YHUCIO
nepecTaHoBOK; OuHOM HbIOTOHA; yMeHHWE NPUMEHATh KOMOHHATOPHBIE
(bakThl W pacCyXIeHUs A pelIeHHs] 3aqay; OLIEHWBAaTh BEPOSTHOCTHU
pea’bHbIX  COOBITHH;  COCTaBIATH  BEPOSITHOCTHYIO  MOJAEIb U
MHTEPIPETUPOBATH MOJTYYECHHBIN pe3yJIbTaT

YMeHue onepupoBaThb  NOHATUSAMH:  TOYKA, IpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEJIMYMHA yIja, TUIOCKUN YroJl, ABYIPaHHBIN
yroJ, TPEXIPaHHBIM YroJ, CKpelMBaroIIMecs NpsMble, MapauIeIbHOCTD U
HNEepHEHUKYISIPHOCTD NPSMBIX U IJIOCKOCTEH, YTOJI MEXKIY NMPSIMBIMH, YrOJ
MEXAY NPSAMON U IUIOCKOCTBIO, YTOJ MEX]Y IIOCKOCTSMH, PACCTOSIHUE OT
TOYKHM J0 IUIOCKOCTH, PACCTOSIHUE MEXAY NPSAMBIMHU, PACCTOSHUE MEXIY




IJIOCKOCTSIMH; yYMEHME HCIIOIb30BaTh IIPU PELICHUM 3a4ad H3Y4CHHbIC
(bakThl ¥ TEOpeMbl IUNIAHUMETPHH; YMEHHE OIICHWBATh pa3Mepbl OOBEKTOB
OKPYXKAIOLEr0 MHpA; CTPOUTh MATEMAaTUYECKUE MOJEIM C IIOMOILUBIO
FeOMETPUYECKUX IIOHATUM M BEIWYWH, pellarb CBS3aHHBIE C HUMH
IIPaKTUYECKUE 3a/1a4U
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YMeHne omnepupoBaTh MOHATHSAMH: IUIOHans (GUTYpel, 00BEM QHTYDHI,
MHOTOTPAaHHHK, IPAaBHIBHBIA MHOTOTPAaHHUK, CEYCHHE MHOTOTPAaHHHKA,
Ky0, mMmapajuienenumen, Npu3Ma, OUpaMuaa, (urypa W IMOBEPXHOCTb
BpallleHUs, LOWIWHIP, KOHYC, mmmap, cdepa, mwomans chepsl, MDIOMaIb
MOBEPXHOCTH THUPAMUMABI, TPHU3MBI, KOHYyCa, NWIMHIpPA, O00BEM Kyoa,
MPSIMOYTOJIPHOTO ~ MapajUieNienuneia, MHPAMHUBI, TPU3MBI, [HIHHIPA,
KOHyCa, Imapa, pa3BEPTKa IMOBEPXHOCTH, CEUCHHs KOHyca W IWJIMHIPA,
napajyielbHble OCH  WJIM  OCHOBaHHWIO, CEYEeHHE IIapa, IUIOCKOCTb,
Kacaromasicss cgepsl, IMIMHApPA, KOHYCa, YMEHHE CTPOUTh CEUYCHHE
MHOTOTpaHHUKa, W300pakaTh MHOTOTPAaHHUKH, (UTYPBI W TIOBEPXHOCTH
BpAIlleHNs, UX CEUYEHUS, B TOM YHCIIC C IMOMOIIBIO JIEKTPOHHBIX CPEJICTB;
yYMEHHUE TPHMEHSTh CBOWCTBA T€OMETPUYECKHX (UTYp, CaMOCTOSTEIHHO
(dbopMynHpOBaTh OMpENeNeHHsI H3y9aeMbIX (PUTYp, BBIIBUTATH THIIOTE3BI O
CBOWMCTBAX ¥ TMpPH3HAKAX TEOMETPUYECKUX (GUTYp, OOOCHOBHIBATHUIH
OTpoBepraTh WX; YMEHHE TMPOBOAWTH KiIAacCHPUKaNUiO Quryp 1o
pa3NUYHBIM [PU3HAKaM, BBINOJHATE HEOOXOAWMBIE IOTIOJHHUTEIbHBIC
MOCTPOCHHUS
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YMeHne  onepupoBaTh  TOHSATHSMH:  JBIDKEHHE B  IPOCTPAHCTBE,
napajieIbHbI TIEPEHOC, CHMMETPUsI Ha IUIOCKOCTH W B TPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHWe TOAOOHS, TMMOMOOHBIE (GUTYPBI, YMEHHUE
pacrio3HaBaTh paBHbIE W TOJMOOHBIE (UTYPBI, B TOM 4YHCJIEC B TPHUPOJIE,
UCKYCCTBE, apXUTEKTYpE; UCIOJIB30BATh T€OMETPUYCCKHE OTHOLICHUS TPU
pellIeHUH 3aJad; HaXOJUTh TI'€OMETPUYECKUE BEIUYMHBI (JJTMHA, YTOJI,
UIOINab, 00BEM) IPU PELICHUH 3324 U3 JAPYrUX y4eOHBIX MPEJAMETOB H U3
peabHOM KU3HH, YMEHUE BBIYUCIISATH T€OMETPUYECCKAE BEIMUYUHBI (JUTHHA,
yroJi, IJIONIaab, 00BEM, IUIOIMIA[h MOBEPXHOCTH), HCIOJNB3YS H3YUCHHbBIC
GopMyIBI ¥ METOJbI, B TOM YHCJIE: IUIONIAh MMOBEPXHOCTH MUPAMUJIBI,
NpU3MbI, KOHYyCa, [WJIMHIpPA, IUIOmM@Aab cdepsl; 00BEM  Kyda,
NPSMOYTOJIBHOTO — TapaJUIelieNuIeia, MUPAMUIbI, TNPU3MBI, WIKHIPA,
KOHYCa, IIapa; YMEHUE HAXOIUTh OTHOIIEHUE 00BEMOB IOJIOOHBIX (HUTYP
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YMmenue ONCpUPOBATH IMOHATHUAMHU: HNPAMOYIOJIbHAd CHCTEMaAa KOOPAWHAT,
BCKTOP, KOOPAWHATBI TOYKH, KOOPAWHATBI BCKTOpP4A, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOpa HA 4YHCIIO, Pa3JIOKCHHUEC BCKTOpa IIO 6a31/1cy,
CKaJIIpHOC TNPOU3BCIACHUC, BCKTOPHOC TMPOU3IBCACHUC, YIrOoJd MCKIAY
BCKTOpPaMU; YMCHHUEC UCIIOJIL30BATh BCKTOPHHﬁ )51 KOOpI[I/IHaTHHﬁ MCETO AJId
peHICHUS TCOMCTPUICCKUX 3alad U 3aa4 APYyIrux y‘le6HLIX npeaAMETOB
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YmMmenue BLI6I/IpaTB MOAXOAAIINNA METOM IJIS peUICHUA 3ada4u; TOHUMAHUC
S3HAYMMOCTHU MATEMATUKHU B MU3YYCHUU HNPHUPOAHBIX U O6H_ICCTBCHHBIX




IIPOLIECCOB W SIBJICHUM; YMEHHME paCIIO3HABaTh IPOSIBICHUE 3aKOHOB
MAaT€MaTUKU B MCKYCCTBE, YMEHHUE IIPUBOAUTH IPUMEPHl MATEMATHYECKUX
OTKPBITHI POCCUICKON U MUPOBOM MaTeMAaTHYECKOW HAYKU

HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMBIX HA EI'D
IO MATEMATHUKE

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

1 Yucna v BIYMCICHUS
1.1 HarypanbHblie u nensie yncna. [Ipu3Haku AeIUMOCTH UETBIX YUCET
19 Pammonaneupie  uyncina.  OOBIKHOBEHHBIE M JACCSATHYHBIC JPOOH, TPOLICHTHI,
' OECKOHEYHBIC TTEPHOMICCKHE JPOOH
13 Apudmernueckuil KOpeHb HATypalbHOW creneHu. JledcTBus ¢ apudMeTudecKuMHu
' KOPHSIMH HATYPAITbHOU CTETICHH
14 Crenenp ¢ nenbiM nokaszareneM. CTeneHb ¢ palMOHalIbHBIM NoKa3zareneMm. CBoiicTBa
' CTENEHN
15 CuHyC, KOCHMHYC M TAHTEHC YHUCJIIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHT€HC YHUCIIOBOTO apryMeHTa
1.6 | Jlorapudm uncna. JlecsTuaHble U HATYpaIbHBIC JIOTAPU(MBI
JleficTBuTenbHBIC yncaa. AprupMETHYECKUE OTIEPAlUHA C JIEHCTBUTEIBHBIMUA YHCIAMHU.
1.7 | IIpuOnmx€HHbIE BBIUMCICHUS, MpaBUiIa OKPYIJICHUS, PUKHUIIKA U OLIEHKA pe3ysbTaTa
BBIYMCIIEHUHN
1.8 | IIpeoGpa3oBaHue BEIpOKECHUMA
1.9 | KowmriuiekcHbie yncna
2 VYpaBHEeHHS 1 HEPABEHCTBA
2.1 | lensie u 1poOHO-palIMOHATBHBIC YPABHEHUS
2.2 | HppauroHalbHbIE ypaBHEHUS
2.3 | TpuroHoMmerpuueckue ypaBHECHHUS
2.4 | TlokazarenbpHble U JOrapu(pMUYECKUE YPAaBHEHUS
2.5 | Lemnsie u 1poOHO-paIOHATILHBIE HEPABEHCTBA
2.6 | HppanmoHalibHBIC HEPABEHCTBA
2.7 | Tloka3zarenpHble U JOrapu(pMUIECKHUE HEPABEHCTBA
2.8 | TpuroHomerpuveckre HepaBEHCTBA
2.9 | CucreMbl U COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB
2.10 | VYpaBHeHHs, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 | Martpuia cucTeMbl JMHEWHBIX ypaBHEHUH. OnpeenuTeNlb MaTPHIIbI
3 OyHKIMH U TpaduKH
3.1 | ®ynkums, crnocobbl 3amanus (yHkumu. [paduk ¢yHkumu. B3aummuo oOpaTHBIE




¢ynkuuu. Yérneie n Heuétneie Gynkuuu. Ilepuoanueckue GpyHKIIHA

OOnacte ompeneneHuss W MHOXKECTBO 3HaueHWH QyHkumu. Hymm ¢yHkumu.
[IpoMexXyTKH  3HAKOTOCTOSIHCTBA.  lIpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.

32 MaxkcuMmymbl 1 MUHUMYMBI (pyHKIMH. Hanbospiee 1 HanMeHblee 3HaYeHHE (QyHKIUN
Ha TIPOMEXYTKE
33 Crenennas GpyHKIMS C HaTypaJbHBIM H IENBIM MoKa3aTeneM. EE cBoiicTBan rpaduk.
' CoiicTBa u rpaduk KOpHS N-0i cTeNeHN
3.4 | TpuroHomerpuieckue QyHKIHH, UX CBOMCTBA U IpaduKu
3.5 | Tloka3arenbHas u JorapupmMudeckas GyHKIUN, UX CBOMCTBA U rpaduku
36 Touku pa3pbiBa. AcuMnTOoTh rpadukoB ¢pyHkui. CBOKCTBAa PYHKINN, HEMPEPBIBHBIX
' Ha OTpe3Ke
3.7 IlocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUs OCIEN0BATEILHOCTEN
3.8 | Apudmerndeckas u reomerpuueckas nporpeccun. @opmyna cI0KHBIX TPOIIEHTOB
4 Hauana matemaTnyeckoro aHanmza
4.1 | IlpousBoanast pynkuuu. [IponsBoaHbie 3eMeHTapHbBIX QYHKIUI
[Ipumenenne NpPOU3BOAHON K UCCIENOBaHHIO (YHKIMI Ha MOHOTOHHOCTh H
4.2 | oskctpemymbl. HaxoxkmeHne HawOONBIIEro W HAaWMEHBIIEro 3HA4YeHUs (PyHKIHMM Ha
OTpe3Ke
4.3 | IlepBooOpa3nas. MuTterpan
5 MHoecTBa U JIOTHKa
5.1 | MmuoxecTBO, oneparuy HajJ MHOXKecTBaMHu. J{narpammsl Ditsiepa — Benna
5.2 | Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 | OmnucartenbHas CTaTUCTHKA
6.2 | BeposTHOCTB
6.3 | KomOunaropuka
7 I'eomeTpust
7.1 | ®urypsl Ha IOCKOCTU
7.2 | llpsiMble U IJIOCKOCTH B IPOCTPAHCTBE
7.3 | MHOTOrpaHHUKH
7.4 | Tena v MOBEPXHOCTH BPAILICHUS
7.5 | KoopauHaThl U BEKTOPBI
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bynumosuu E.A., bBynsrues B.A. AO «M3natenscTBo «lIpocBemienue»
BepositHocTh M ctatuctuka: 11 kiacc: 6a30Bbli M yriayOJeHHBIM YpOBHHU.
bynumosuu E.A., Bynbrues B.A. AO «M3natenscTBo «lIpocBemienue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

YueOHo-metonuueckuii  komruiekt  (YMK)  «Anre6bpa  uw  Hayana
MateMaTnueckoro anainmnsa 10 — 11 xmaccel. Anumos I A., Komsrua FO.M.,
TkaueBa M.B. u gp.»

Yueono-metonuueckuit komruiekT (YMK) «I'eomerpus 10 -11 kmacchr.
Aranacan JI.C., bByry3oB B.®., Kagomues C.b. u ap.»

VYueono-metonuueckuit komruiekT (YMK) «BepositHocTs 1 ctatuctrka: 10-11
KJjacc: 0a30BbIN M yrinyOaeHHbIN ypoBHU. bynumosud E.A., Bynbraes B.A.»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

OO61mure u rocyapCTBEHHBIC TOPTAIIBI:

«Poccuiickoe oopazoBanue» (http:// www.edu.ru/) — dbenepanbHbIi TOpTAI C
uHpopmalmeit 00 00pa3oBaHUU U pecypcamu.

«Poccuiickas anexrponHas mkojay (https://resh.edu.ru/) — coaepxur ypoku u
MaTepHualibl 10 BCEM MPEAMETaM IMKOJIBHON IMPOTPaMMBI.

«EnnHOE 0KHO JocTyna K o0pa3oBarenbHbIM pecypcam» (http://window.edu.ru/)
— nH(pOpMAIMOHHAS CUCTEMA C KaTaJoroM o0pa30BaTEIbHBIX PECYPCOB.
«HamumonanwsHas snekTponHast oundimoreka» (https://rusneb.ru/) —
MPEIOCTABISAET JOCTYM K JIEKTPOHHBIM BEPCUSIM KHHT, JOKYMEHTOB H
MNEPUOANYECKUX U3TaHUM.



OO0pa3oBarenbHbIe TUIAT(HOPMBI U CUCTEMBI:

VYuu.py (https://uchi.ru/) — unrepaktuBHas miatdopma JIjsi HIKOJILHUKOB C
3aJIaHUSIMH TI0 Pa3HBIM TIPEIMETaM.

AKnacc (https://www.yaklass.ru/) — nudpoBast cucrema aJist MIKOJI,
coJieprKaIiasi BUICOYPOKH U TPEHAKEPHI.

®doxchopn (https://foxford.ru/) — onnaiin-mkona as noaroroBku k OI'D u
EI'D, a Taxke niis yriryOJICHHOTO U3YUYEHUS MPEIMETOB.

HueBnuk.py (https://dnevnik.ru/) — 31eKTpOHHBIN THEBHUK U TUIaTdOpMa IS
KOMMYHHUKAIIUH B IITKOJIC.

Nudoypox (https://infourok.ru/) — obpazoBarenbHas oHIalH-TIaATGOpMA,
TOMYJISIPHAS CPEIA YUUTEICH M YYCHUKOB.

Cnenuann3upoBaHHbIE PECYPCHI:

MockoBckas snekTponHas mkosa (https://uchebnik.mos.ru/catalogue) —
pecypc ¢ MHTEPAKTUBHBIMHU YYeOHUKAMH U YPOKaMH, pa3paO0TaHHBIA JJIs
o0pa3oBaTeIbHBIX Opranu3anuii MOCKBBI.

O6pazoBarenbhblii IeHTp «Cupuycey» (https://edu.sirius.online) — mutomasnka c
OTKPBITBIMH OHJIAWH-KYPCaMH TSl PA3BUTHS TAJTAHTOB.

«JIexktopuym TB» (http://www.lektorium.tv/) — npoexT ¢ BUACOJEKIIUIMH OT
BEAYIINX POCCUICKUX MPEToaBaTeIIeH.

Hayunas snexkrponnas 6udnuorexka eLIBRARY.RU
(http://wwwe.elibrary.ru/defaultx.asp) — pecypc ais gocTyma K Hay4HbIM
CTaThsIM W TyOTHKAIIHSIM.
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